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LOI NOI PAU

Bo Y té dd xay dung va ban hanh Tai liéu “Hudng dan Quy trinh k§ thuat
vé Di truyén - Sinh hoc phan t&” nim 2014, 2016. Huéng dan Quy trinh ki
thuat nay 1a can ctr dé co so khdm bénh, chita bénh, ngudi hanh nghé kham
bénh, chita bénh, nhan vién y té trién khai p dung va thuc hién ky thuat kham,
chtra bénh.

Trong nhitng ndm gan day, véi su phét trién vé khoa hoc ki thuat trén thé
gidi va nang luc ngudi thuc hién ky thuat, nham cap nhat, bd sung nhitng tién
bo mai va tiép tuc chuan hoéa quy trinh thuc hién ki thuat trong kham bénh,
chira bénh, Bo Y té di giao mot s6 bénh vién lam dau méi xay dung, cap nhat
Huéng dan Quy trinh chuyén mén k§ thuat Di truyén - Sinh hoc phan tir nhu
Vién Huyét hoc - Truyén mau Trung wong, Bénh vién Pai hoc Y Ha Noi, Bénh
vién K, Bénh vién Nhi Trung wong, Bénh vién Phu san Trung wong, Bénh vién
Bach Mai, cac bénh vién dugc giao da huy dong va phan cong cac giao su, pho
gido su, tién si, bac si chuyén khoa. .. bién soan Huéng dan quy trinh k¥ thuat;
t6 chize hop hoi dong khoa hoc trong bénh vién dé nghiém thu; bién tap, hoan
thién theo y kién cua Hoi dong chuy@n mon nghiém thu do Bo Y té thanh lap
va chiu trach nhiém vé chuyén mon ky thuat quy dinh trong Hudng dan quy
trinh k¥ thuat. Huéng dan quy trinh ki thuat déu duoc cac thanh vién bién soan
ra soat voi husng dan hién hanh, tham khao cac tai liéu trong nude, nuéc ngoai
dé cap nhat phu hop véi thuc té hién nay.

Bo Y té da thanh 1ap Hoi dong chuyén mén nghiém thu Hudéng din quy
trinh k¥ thuat véi sy tham gia cia mot sé Vy, Cuc chirc ning cua Bo Y té, cac
chuyén gia vé Di truyén — Sinh hoc phan tir trong ca nuéc. Cac thanh vién Hoi
d6ng da 1am viéc véi tinh than trach nhiém, dong gop vé thoi gian, tri tug, kinh
nghiém dé gop y, nghiém thu Hudng dan quy trinh k§ thuat.

Pé hoan thanh Tai liéu chuyén mon “Hudng dan Quy trinh k¥ thuat vé Di
truyén - Sinh hoc phan tt”, Cuc Quan ly Kham chita bénh - Bo Y té xin tran
trong cam on su dong gop cong suc, tri tug, kinh nghiém cua cac gido su, phod
gido su, tién si, bac si chuyén khoa, chuyén nganh hang dau trong linh vyc Di
truyén Y hoc va Sinh hoc phan tir da tham gia véi vai tro 1a thanh vién Ban
bién soan, thanh vién Hoi dong gop y va nghiém thu Tai liéu chuyén mén.

Trong qua trinh bién soan, bién tap, in an tai liéu, mac du Ban Bién soan
da hét sirc cd gang nhung kho tranh khoi hoan toan nhiing thiéu sot, ching toi
rat mong nhan duoc sy dong gop ¥ kién tir quy doc gia ddng nghiép dé Tai lidu
chuy&n mdn ngay mot hoan thién hon. Moi y kién gop y xin gui vé Cuc Quan
ly Khém, chira bénh - Bo Y té, 138A, Giang V6, Ha Noi.

Tréan trong cam on!

GS. TS. Tran Vin Thuan

THU TRUONG BO Y TE



NGUYEN TAC XAY DUNG, BAN HANH VA AP DUNG HUONG DAN QUY

b)

c)

TRINH KY THUAT TRONG KHAM BENH, CHUA BENH

Nguyén tic xay deng va ban hanh Hwéng din quy trinh ki thuit trong kham
bénh, chira bénh:

Huéng dan quy trinh ky thuat duoc xay dung va ban hanh theo ting chuong,
chuyén nganh bao dam day du céc noi dung co ban vé chi dinh, chng chi dinh,
than trong, chuan bi dén cac cac budc thuc hién ky thuat theo trinh ty thuc hién
tir khi bat dau dén khi két thic thuc hién ky thuat;

Thoi gian thyc hién ky thuat, nhan luc, thudc, thiét bi y té... (danh muc va s6
luong) dugc quy dinh trong Hudng dan quy trinh k¥ thuat can ctr trén yéu cau
chuy&n man, tinh phé bién, thudng quy thuc hién tai co sé khdam bénh, chira bénh.
Trong thuc t trién khai, thoi gian thuc hién ki thuat, nhan luc, thubc, thiét bi y
té... (danh muc va sb luong) ¢ thé thay d6i dya trén cé& thé ngudi bénh, tinh trang
bénh, dién bién 1am sang... va diéu kién thuc té ha tang, thiét bi, nhan luc cua mdi
co s& kham bénh, chira bénh;

Ngoai dia diém thuc hién ky thuat nhu phong phau thuat (phong mé), phong thuc

hién k¥ thuat (phong thu thuat), phong bénh... duoc quy dinh trong Huéng dan quy
trinh ki thuat, ky thuat c6 thé dugc thyuc hién & cac dia diém khac theo nguyén tac:

Ky thuat dugc quy dinh thuc hién & phong bénh thi ky thuat do6 duoc phép thuc
hién tai phong thuc hién k thuat, phong phau thuat;

K§ thuat dugc quy dinh thug hién & phong thuc hién k¥ thuat thi ky thuat do dugc
phép thuc hién tai phong phau thuét;

Céc k§ thuat chi duoc phép thuc hién tai cac dia diém khac trong truedng hop cap
ctru theo quy dinh phap luat vé kham bénh, chira bénh.

2. Nguyén tic 4p dung Huéng dan quy trinh ki thuat trong kham bénh, chira bénh:

a)

b)

d)

Co s kham bénh, chira bénh duoc phép ap dung toan bo Huéng dan quy trinh ky
thuat trong kham bénh, chira bénh do B6 trueang Bo Y té ban hanh va phai c¢6 vin
ban do ngudi ding dau co s¢ kham bénh, chira bénh phé duyét viéc trién khai &p
dung toan bd Huéng dan quy trinh ki thuat do Bo truang Bo Y té ban hanh.

Trudng hop co sé kham bénh, chita bénh xay dung va ban hanh Huéng dan quy
trinh ki thuat 4p dung tai co s kham bénh, chita bénh thi tuan thi theo nguyén tac
xay dung. Can ctr Huéng dan quy trinh ki thuat twong wng do B truong Bo Y té
ban hanh, Thu truong co s¢ kham bénh, chitra bénh chi dao xay dung, ban hanh,
trién khai, 4p dung pht hop véi don vi va hoan toan trach nhiém vé viéc xay dung,
ban hanh, trién khai va ap dung.

Tai liéu chuyén mon Hudng dan quy trinh ki thuat ban hanh kém theo Quyét dinh
nay duoc ap dung cho cac ky thuat quy dinh tai Phu luc s6 02 va khong c6 trong
Phu luc s6 01, Thong tu sb 23/2024/TT-BYT ngay 18 thang 10 nam 2024 ctua Bo
truong Bo Y té ban hanh danh muc k§ thuat trong kham bénh, chira bénh.

Nguoi thuc hién cac ky thuat kham bénh, chita bénh 1a ngudi hanh nghé ¢ pham



d)

vi hanh nghé phu hop vai ki thuat kham bénh, chita bénh, theo quy dinh cua Luét
Kham bénh, chira bénh, khong bi gigi han bai cac chac danh nghé nghiép duoc
liét ké trong tung quy trinh k¥ thuat.

Co s kham bénh, chita bénh chi dugc thuc hién ky thuat kham bénh, chira bénh
sau khi duoc cap c6 tham quyén phé duyét, cho phép va sir dung thudc, thiét bi y té
duoc cp phép theo quy dinh hién hanh.

Trong qua trinh trién khai 4p dung Hudng dan quy trinh k¥ thuat, néu c6 cac bat
cap hoic nhu cau can sira d6i, bd sung, cap nhat..., cac co s& kham bénh, chira
bénh chi dong cap nhat va ban hanh Hudng dan quy trinh ki thuat ap dung tai co
s& kham bénh, chira bénh, dong thoi bao cao, dé xuat Bo Y té (Cuc Quan ly Kham,
chira bénh) dé xem xét ban hanh ap dung trong ca nuéc.
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PHU LUC
DANH MUC KY THUAT

STT STTky | Malién | Tén ky thuat dwegec quy dinh tai Phu luc 2 Thong tw

trong thuat két $6 23/2023/TT-BYT

QTK trong (cot3) | (cot4)

T (cot | Chuwong

1) (cot 2)

8379 1 Xét nghiém sang loc trudc sinh cac bat thuong nhiém
sac thé bang k¥ thuat NGS

8380 2 Xét nghiém gen truéc sinh khdng xam lan bang ky
thuat NGS

8381 3 Xét nghiém tap nhiém mau me trong dich 6i bang k¥
thuat phan tich doan DNA trén dién di mao quan

8384 6 Xét nghiém bién thé gen bang k§y thuat phan tich doan
DNA trén dién di mao quan

8387 9 Xét nghiém di truyén trudc chuyén phdi (PGT) bang
ky thuat NGS

8388 10 Xét nghiém nhiém sic thé truéc chuyén phdi (PGT-A)
bang ky thuat BoBs

8389 11 Kham va tu van bénh di truyén

8391 13 Xét nghiém nhiém sac thé bang ky thuat DNA
microarray

8399 21 Xét nghiém cac gen bang ky thuat Multiplex Real-time
PCR

8401 23 Xét nghiém di truyén trudc chuyén phéi bénh don gen
(PGT-M) bang k¥ thuat giai trinh tu gen Sanger

8406 28 Xét nghiém gen bang phuong phap lai DNA

8407 29 Xét nghiém gen véi cfDNA bang ky thuat digital-PCR

8408 30 Xét nghiém gen véi cfDNA bang ki thuat Real-time
PCR

8409 31 Xét nghiém gen voi cFDNA bang k¥ thuat NGS

8410 32 Xét nghiém cac bién thé gen gay bénh alpha va beta
thalassemia bang k¥ thuat lai DNA

8413 35 Xét nghiém ty Ié con bénh toi thiéu (MRD) véi mau
toan phan bang k¥ thuat RQ-PCR hoic digital-PCR

8414 36 Xét nghiém ty Ié con bénh téi thiéu (MRD) theo dong
té bao bang k¥ thuat RQ-PCR hoic digital-PCR

8418 40 Xét nghiém biéu hién gen bang ky thuat microarray
(GEP)
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STT STTky | Malién | Tén ky thuat dwgec quy dinh tai Phu luc 2 Thong tw

trong thuat két 0 23/2023/TT-BYT

QTK trong (cot3) | (cot4)

T (cot | Chwong

1) (ot 2)

8425 47 Xét nghiém ty 1€ moc manh ghép (chimerism) vai mau
toan phan bang k¥ thuat phan tich doan DNA trén dién
di mao quan

8426 48 Xét nghiém ty 1€ moc manh ghép (chimerism) theo
dong té bao bang k¥ thuat phan tich doan DNA trén
dién di mao quan

8427 49 Xét nghiém marker di truyén cap ghép bang ky thuat
phan tich doan DNA trén dién di mao quan

8428 50 Xét nghiém gen truéc sinh khdng xam lan bang ky
thuat digital-PCR hoac Real-time PCR

8429 51 Xét nghiém gen voi ctDNA bang ky thuat digital-PCR

8430 52 Xét nghiém gen véi ctDNA bang ky thuat Real-time
PCR

8432 54 Xét nghiém d6 mat 6n dinh vi vé tinh (MSI) bang
phuong phap Real-time PCR

8433 55 Xét nghiém quan hé huyét théng bang k§ thuat phan
tich doan DNA trén dién di mao quan

8434 56 Xét nghiém di truyén trugc chuyén phoi (PGT)

8435 57 Xét nghiém di truyén trude chuyén phdi bénh don gen
(PGT-M) bang ky thuat phan tich di truyén lién két

8436 58 Xét nghiém di truyén trudc chuyén phdi léch boi nhiém
sac thé (PGT-A) bang ki thuat NGS

8437 59 Xét nghiém di truyén trude chuyén phéi bat thudng cau
trdc nhidém sac thé (PGT-SR) bang k§ thuat NGS

8438 60 Xét nghiém di truyén truéc chuyén phdi bénh don gen
(PGT-M) bang k¥ thuat NGS

8441 63 Xét nghiém nhiém sic thé phan tir biang phuong phap
lai tai chd gan da mau Multi-FISH

8442 64 Xét nghiém bién thé gen bang ky thuat RT-PCR

8443 65 Xét nghiém cac bién thé gen bang ky thuat multiplex
RT-PCR

8444 66 Xét nghiém cac bién thé gen bang ky thuat LR-PCR

8446 68 Xét nghiém xac dinh methyl hda bang ky thuat PCR

8447 69 Xét nghiém xac dinh methyl héa bang k§ thuat Real-
time PCR

8448 70 Xét nghiém gen bang ky thuat digital-PCR

8449 71 Xét nghiém cac bién thé gen bang ky thuat digital-PCR

8451 73 Xét nghiém gen bang ky thuat MS-MLPA
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STT STTky | Malién | Tén ky thuat dwgec quy dinh tai Phu luc 2 Thong tw

trong thuat két 0 23/2023/TT-BYT

QTK trong (cot3) | (cot4)

T (cot | Chwong

1) (ot 2)

8452 74 Xét nghiém cac gen bang ky thuat MS-MLPA

8454 76 Xét nghiém giai trinh tu hé gen ma hda (WES) bang ky
thuat NGS

8455 77 Xét nghiém giai trinh ty toan bo hé gen (WGS) bang
ky thuat NGS

8456 78 Xét nghiém giai trinh tu gen bang k¥ thuat
Pyrosequencing

8457 79 Xét nghiém suy giam chirc nang tai té hop twong dong
(HRD) bang ky thuat NGS

8460 82 Xac dinh ty 1& con bénh téi thiéu (MRD) mau toan
phan bang ky thuat NGS

8461 83 Xéc dinh ty 1& con bénh téi thiéu (MRD) theo dong té
bao bang ky thuat NGS

8462 84 Xac dinh ty 1& con bénh téi thiéu (MRD) bang k¥ thuat
NGS

8464 86 Xét nghiém marker di truyén cap ghép bang ky thuat
Real-time PCR

8465 87 Xét nghiém giai trinh tu hé gen bénh ly (CES) bang ky
thuat NGS

B sung méi Nudi cay té bao dich i

Nudi cay té bao gai rau
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DANH MUC KY HIEU VA CHU VIET TAT

Tir viét tit

Tiéng Anh

Tiéng Viét

Clinical Exome

Xét nghiém giai trinh tu hé gen

CES . bénh ly/ Xét nghiém giai trinh tu hé
Sequencing .
gen lam sang
cfDNA cell-free DNA DNA tu do
cffDNA cell free fetal DNA DNA ty do cua bao thai
chromogenic in situ ) . L x
CISH . Xeét nghiém lai tai cho gan mau
hybridization
CNVs Copy number variants- Cac bién thé s6 lugng ban sao
Ct Cycle Thresshold Chu ki ngudng
_ _ DNA ung thu luu hanh ty do trong
CtDNA circulating tumor DNA ,
mau
DNA Deoxyribonucleic acid DNA
Flurorescence In situ s
FISH o Lai tai cho huynh quang
Hibridization
indel insert/deletion Pa hinh thém/mat doan
polymorphism
Xét nghiém bang phuong phap lai
ISH In situ hybridization =t NgNieM Bang piuong pasp fat
tai cho
Longrange - Polymerase . L me
LR-PCR ) i Phan trng khuéch dai chuoi dai
Chain Reaction
Messenger Ribonucleotid .
MRNA ] RNA thong tin
acid
Multiplex Ligation- . _ N
KV thuat khuéch dai da dau do dua
MLPA dependent Probe A ..
. trén phan tng ghép noi
Amplification
Minimum Residual . o
MRD _ Ton du toi thiéu cua bénh
Disease
Methylation-Specific o oo ,
Ky thuat MLPA dac hiéu cho qua
MS-MLPA | MLPA

trinh methyl hoa
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Tir viét tat Tiéng Anh Tiéng Viét
Multiplex Multiplex polymerase . « ..
P mplex poly Phan ting khuéch dai chudi da mdi
PCR chain reaction
Next Generation e s £ WA vz
NGS . Gial trinh tu gen thé hé mai
Sequencing
_ _ Xét nghiém trudc sinh khdng xam
NIPT Noninvasive prenatal test lén
a
NST Nhiém sic thé
PCR Polymerase chain reaction | Phan ang khuyéch dai chudi
Polymerase Chain
Reaction - Restriction Phan g khuéch dai chudi dai-da
PCR-RFLP . U Lo o
Fragment Length hinh chiéu dai doan cat gigi han
Polymorphisms
Preimplantation genetic ) o N T
PGT . Xét nghiém di truyén trudc lam to
testing
Preimplantation Genetic , . N o
PGT _ Xét nghiém di truyén trudc lam to
Testing
SGT- A Preimplantation genetic | Xét nghiém di truyén trudc 1am to
testing for aneuploidy léch boi nhiém sac thé
GT-M Preimplantation Genetic | Xét nghiém di truyén trugc lam t6
Testing-monogenic bénh don gen
Preimplantation genetic , o \ o
. . Xét nghiém di truyén trudc lam to
PGT-M testing for monogenic A
: bénh don gen
gene diseases
SGT-SR Preimplantation Genetic | Xét nghiém di truyén trugc lam t6
Testing - Structure bat thudng cau trdc nhiém sac thé
Pre- Preimplantation Xét nghiém tién 1am sang di truyén
Pre-PGT-M _ _ o
Genetic Testing trudc lam to
Quantitative Fluorescence
QF-PCR Polymerase Chain PCR huynh quang dinh lugng
Reaction
RNA Axit ribonucleic RNA
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Tur viét tit

Tiéng Anh

Tiéng Viét

Real-Itime quantitative

Phan ng khuéch dai va dinh luong

RQ-PCR Polymerase Chain doan DNA hoac RNA muc tiéu
Reaction trong thoi gian thuc
RT-PCR Reverse transcription Phan @ng tong hop chudi
polymerase chain reaction | polymerase sao chép nguoc
Single Nucleotide . ]
SNP _ Da hinh nucleotide don
Polymorphism
STR Short tandem repeat Cac doan lap ngau nhién
Variable number tandem L ) 5
VNTR Da hinh s6 lugng cac doan lap
repeat
Gial trinh tu hé gen mé hoéa hay
WES Whole exome sequencing | giai trinh tu toan bo vung méa héa -
giai trinh tu toan b exome
Whole genome . o
WGA . Khuéch dai toan bo hé gen
amplification
WGS Whole genome sequencing | Giai trinh tu b hé gen




18

1. XET NGHIEM SANG LQC TRUOC SINH CAC BAT THUONG
NHIEM SAC THE BANG KY THUAT NGS

1. PAI CUONG
1.1. Muc dich caa ky thuat

Muc dich ctia k§ thuat nham sang loc cac bat thudang nhidm sic thé hay
gap & thai nhi, cac bat thuong d6 1a trisomy 21 gay hoi chung: Down, trisomy
18 gay hoi ching Edwards, trisomy 13 gay hoi ching Patau, hoi chieng Turner,
hoi chimg Klinefelter... Mot s6 mat doan nho nhu hdi ching Digeorge. ..
1.2. Dinh nghia

Xét nghiém sang loc trude sinh cac bat thuong nhiém sac thé bang ky
thuat giai trinh tu thé hé méi - NGS (NGS - Next Generation Sequencing) con
dugc goi la Xét nghiém trudc sinh khdng xam lan (NIPT - Noninvasive
prenatal test). Xét nghiém nay dua trén viéc phan tich DNA tu do cua thai trong
mau ngoai vi caa me. DNA tu do cua bao thai (cFFDNA - cell free fetal DNA)
c6 ngudn goc tir thai nhi trong huyét trong cua me. Phan 16n cffDNA ¢6 trong
huyét twong ctia me bat nguon tir cac té bao la nudi phdi trong nhau thai. Xét
nghiém NIPT c6 thé sang loc phét hién mot sé bat thuong Iéch boi nhidm sic
thé: Trisomy 21 gay hoi ching: Down, Trisomy 18 gay hoi chang Edwards,
Trisomy 13 gay hoi chung Patau, Hoi chieng Turner, Klinefelter... Mac du la
xét nghiém c6 do chinh xac cao nhung xét nghiém van chi mang gia tri sang
loc do vat chat di truyén cua thai nhi vao trong mau me cd thé khong dai dién
cho thai nhi.
2. CHUAN BI
2.1. Nguwai thuc hién:

- Bac si: 02 nguoi;

- Ky thuat y hoac twong duong: 02 nguoi.
2.2. Vat tu:

- Kit tach chiét DNA ngoai bao (cfFDNA: Extract cell free DNA
isolation kit (CE-1VD);

- Nudc khir ion dung cho Sinh hoc Phan tir;

- Ethanol dung SHPT;

- Nudc khir DNA,;
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- Hoa chat tao thu vién (tao thu vién, tinh sach thu vién);

- Hoa chét dinh luong thu vién;

- Hoa chét khuéch dai thu vién;

- Hoa chat chay giai trinh tu NIPT;

- Micropipette 2-10, 10-100, 100-1000 pL;

- Bau c6n trang, vang, xanh;

- Ong thu mau céc loai thé tich:;

- Ong PCR;

- Bo 6ng thu méu Streck bao gom éng EDTA, Kim tiém vo tring (BD),
Ong giit 6ng thu mau (BD);

- Hop bong cdn sét khuan;

- Gang tay vo khuan;

- Panh kep;

- Khau trang y té;

- Day garo, dém ké tay.
2.3. Trang thiét bi

- May giai trinh tu gen thé hé méi (NextSeq, Miseg, Seq4000, ion
proton, Ion S5...);

- May luén nhiét PCR;

- May lic ong falcon 15mL;

- Vortex;

- May ly tdm éng 10 mL téc do 16rcf;

- May lac 6n nhiét;

- May dinh lugng DNA;

- Rack tur;

- May ly tam éng thu mau 1,5 mL.
2.4. Chuan bi mau bénh pham

- Chuan bi nguoi bénh: ngudi bénh duoc giai thich vé viéc lay mau bénh
pham, hudng dan ngudi bénh phéi hop dé 1ay mau theo dung yéu cau.

- Loai mau bénh pham: mau mau.

- Dung cu ldy mAu, chira mau, bao quan: Hop 1ay mau bao gdm kim lay
mau chan khong, 6ng chan khéng chéng dong EDTA.
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- Biéu kién bao quan va van chuyén mau bénh pham: bao quan ¢ nhiét
d6 phong (25°C) khong qua 60h.

- Tiéu chuan mau bénh pham (thé tich, sé luong, chat luong...): mau
duoc ldy vao dng chan khong du tir 7 - 10 mL.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu xét nghiém: Gidy chi dinh xét nghiém ghi dy du thong
tin vé ngudi bénh: ho tén, tudi, givong bénh, khoa phong, chan doan...

- Kiém tra lai c4c thu tuc hanh chinh theo quy dinh.

- Kiém tra lai chi dinh/chéng chi dinh (néu co).

- Kiém tra ho tén, tuoi, thong tin thai phu.

- Kiém tra lai c4c xét nghiém can thiét.
2.6. Theot gian thuc hién ky thuat (udc tinh, don vi la gio): 120 gio
2.7. Pia diém thuc hién ky thuat: Phong xét nghiém di truyén — sinh hoc phan
tur.
3. AN TOAN

Ap dung cac bién phap an toan chung khi xtr Iy mau va thyc hién xét
nghiém theo quy trinh an toan sinh hoc.
4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién ky thuat
Nguyén ly:

- Tach huyét twong tir mau mau toan phan.

- Tach chiét DNA ngoai bao.

- Chuan bi thu vién giai trinh ty.

- Giai trinh tu va xu ly dit liéu.
Quy trinh: tly theo cac loai hda chat va khac nhau s& co cac budc thuc hién
thay d6i twong duong.

Poi véi hé thong NGS tu ddng hoan toan
Quy trinh xét nghiém sé& tuan theo cic budc nhu huéng din cua nha san xuat
va huéng dan cua bo kit. Thuong bao gém cac bude nhu sau:

- Nap mau DNA hoic san pham PCR...vao cartridge/ hop héa chat theo
huéng dan caa nha san xuat.

- Khai b4o thdng tin mau va chon b xét nghiém trén phan mém diéu
khién tu dong.
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- Heé théng thyc hién tu dong cac budc: Khuéch dai vazhoac phan manh
DNA (tuy theo kit); Gan index va adapter; Tinh sach thu vién, dinh luong noi
b va chuan bi thu vién; Tién hanh giai trinh tu va phan tich két qua tu dong
bang phan mém phan tich chuyén dung dé nhan dién cac bién thé gen.

- Béi chiéu két qua véi co so dir liéu tham chiéu va tiéu chuan bao céo.
Lap bao cao két qua.
Poi vai hé thong NGS thi cong/ ban tw dong
Tuy theo tirng hang va ting bo kit s& c6 quy trinh chi tiét khac nhau theo huéng
dan ctia nha san xuat. Nhung vé co ban s& bao gom cac budc nhu sau:
4.1.1 Buéc 1. Tach huyét fiong tir mau mau toan phan

- Ly tdm 6ng mau véi tée d6 2000 vong/phut trong 10 phat ¢ nhiét do
phong 25°C.

- Hat 16p huyét tuong phia trén, chu ¥ thuc hién mot cach nhe nhang
khong lay phan buffy coat.

- Ly tam huyét tuong vira thu duoc.

- Hat thu dich ndi (thuc hién mét cach nhe nhang).

- Gitr mau huyét tuong trong ti -80°C.
4.1.2 Buéc 2. Tach chiét DNA ngogi bao

Xt ly mau trudce khi tach chiét

- Thém 15 pL proteinase K vao 1mL mau.

- Thém tiép 50 pL dich SDS 20%, vortex manh.

- U tai 60°C trong 60 phit.

- Ngay lap tic u trén da lanh trong 5 phat dé ha nhiét ¢6 mau vé nhiét
do phong.

- Tach chiét DNA ngoai bao (cfDNA) tir huyét tuong ciia me.

- Chuyén toan bo mau plasma sau khi ¢ vao 6ng falcon di c6 sin 1,25
mL dung dich Lysis va 15 L dung dich bead tach chiét, dao dng 10 lan va dat
lén may lac mau trong 10 pht.

- Chuyén toan bo hdn hop trong 6ng falcon vao tube 2 mL, va dit trén
gia tu.

- HGt bo phan dich ndi, thém vao 500 pL Wash.

- Vortex tube 30s, ly tdm nhe, chuyén toan bd hdn hop sang tube 1,5 mL.

- bat tube 1,5 mL Ién gia tir, hat bo dich noi, thém vao 500 puL Wash.
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- Vortex 30s, ly tdm nhe, dat tube 1én gia tur.

- Hat bo dich noi, thém 1mL Ethanol 100%.

- Vortex 30s, ly tdm nhe, dat tube Ién gia tur.

- Hut bo dich néi, thém 1mL Ethanol 100%.

- Vortex 30s, ly tdm nhe, dat tube Ién gia tur.

- HUt bo toan bo dich ndi, ly tdm tube, hat sin phan dich con lai.

- Cho cho hat bead vira kho, thém vao 30 uL dung dich Elution Buffer.

Dinh lugng cfDNA:

- Binh lugng cfDNA bang phuong phap do huynh quang.

- Chuan bi dung dich dinh luong:

+ Dung dich TE (188,1 pL H,0 + 9,9 puL TE 20X), tron déu dng.

+ Hut bo di 0,5 pL dung dich TE, thém 0,5 pL thudc nhuom, tron déu
éng.

- Cho 2 pL mAu sau khi tach chiét vao ong da chira san 198 pL dung
dich do.

- Tron déu dng.

- Bé yén bng trén gi4, tranh anh sang trong 5 phdt.

- Cho éng vao may dinh lugng, chon chuong trinh do gDNA véi mic
thé tich 12 2 L.

- Tiéu chuan toi thiéu can dat: Nong 6 DNA sau khi tach chiét toi
thiéu can dat 1a 0,1 ng/L.

- Néu khéng tién hanh budc tiép theo, dich DNA dugc trir & -20°C.
4.1.3 Buéc 3. Chudn bj thie vién gidi trinh tie

Sira sai dau mit DNA:

- 17 pL cua cfDNA duoc li trich ¢ trén sé duoc tron véi 2,5 L End
prep buffer va 1 uL Endprep enzyme mix.

- Phan tng duoc u ¢ 30 phut tai 20°C va 30 phdt tai 65°C.

N&i véi adaptor:

- 21 pL tir phan @ng trén s& duoc tiép tuc tron véi 10 pL Ligation
master mix, 0,3 pL Ligation enhancer va 0,8 pL adaptor.

- Phan mg duoc u tai 20°C trong 15 phdt.

- Thém 1 pL USER enzyme.

- Tron mau va u tai 37°C trong 15 pht.
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Tinh sach DNA

- Tron déu hat beads biang may vortex.

- Thém 48 pL beads, tron déu.

- Dé tai nhiét do phong trong 5 phit.

- Thém 200 pL ethanol 80%.

- U tai nhiét do phong trong 30 giay.

- Pat mau lén gia tach tur.

- Loai bé huyén phu.

- Thém ethanol 80% dé 1ap lai buéc rira lan thi 2.

- Thém 30 pL 10 mM Tris-HCI dé dung giai DNA khoi hat bead.

- Pat mau trén gia tach tur.

- Chuyén dich dung giai DNA sang 4ng tube méi.

Khuéch dai DNA bing PCR:

- Tron 9 uLL DNA duoc tinh sach véi 13 uL PCR master mix 2X va 3
UL ctia moi primer.

- Thuc hién phan ing PCR véi quy trinh sau:

- B4o quan san pham PCR tai -20°C.

- Tinh sach san pham PCR.

- Tron hat beads.

- Thém 48 pL bead vao mau, tron déu.

- Dé tai nhiét do phong trong 5 phuit.

- Thém 200 pL ethanol 80%.

- U tai nhiét do phong trong 30 gidy.

- Bt mau Ién gia tach tu.

- Loai bé huyén phu.

- Thém ethanol 80% d¢é 1ap lai budc rira lan thu 2.

- Thém 30 pL 10 mM Tris-HCI dé dung giai DNA khoi hat bead.

- Bt mau trén gia tach tu.

- Chuyén dich dung giai DNA sang 4ng tube méi.

- Binh lugng cfDNA.

Bién tinh va pha lodng thu vién DNA:

- San pham PCR duoc tinh sach s& duoc pha lodng biang 10mM Tris-
HCI d&én 10 nM va sau d6 1a 1nM.
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- Tron 5 pL san pham PCR tai nong do 1nM véi 5 uL NaOH 0,1N.

- U tai nhiét do phong trong 5 phit.

- Thém 5 pL Tris-HCI 200 mM.

- Thém 985 pL hybridization.

- Tiép tuc pha lodng san pham PCR dén nong d6 1,4 pM bang cach tron
140 pL san pham PCR da pha loang tir budc trén véi 360 pL hybridization
buffer.

Trudc khi giai trinh tu gen, thu vién DNA sau khi tao ra phai dam bao
cac yéu cau chat lugng nhat dinh dé phan tich két qua duoc chinh xac, bao
gom:

- Ty 16 DNA cua thai nhi can phai du cao dé phat hién cac bat thuong
nhiém sic thé dang tin cay, > 4%.

- Cac doan DNA thai nhi ¢ phan bé kich thuéce dic trung, thuong nam
trong pham vi tir 150 - 200 bp.

4.1.4 Buoc 4. Giai trinh tu va xu ly dir liéu.

- Giai trinh ty thé hé mai:

- 500 pL thu vién DNA sau khi d4 duoc bién tinh va pha lodng s& duoc
bom 1én hop hoa chét giai trinh tu.

- Qua trinh giai trinh ty dugc tién hanh ty dong trén hé théng may giai
trinh tu thé hé méi.

- Phan tich két qua giai trinh ty:

- Chat lugng cua tin hiéu giai trinh tu dugc danh gia dya trén diém chat
luong tuong ung.

- Két qua giai trinh tu s& duoc xuat dudi dinh dang FASTQ va duoc so
sanh véi bo gen ngudi dé dinh vi cac phan manh DNA tu do dugc giai trinh ty
trén cac NST. Sau d6, s6 luong céc phan manh DNA tu do trén mdi NST muc
tiéu s& duoc xac dinh. Néu mau bi léch boi, sé luong phan manh DNA tu do
trén NST d6 sé& gia ting so véi tap hop cac mau binh thuong. Pay 1a phuong
phap dém sb luogng cac DNA ty do dugc st dung pho bién trong nhiéu bé kit
thuong mai.

4.2. Nhan dinh két qua

Két qua cua ngudi bénh chi dugc béo céo khi két qua cua ngudi bénh va

két qua ctia mau chiing trong xét nghiém dat céc chi tiéu chap nhan cua phong
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thi nghiém (gia tri chi s6 Z-score phl hop véi tirng hdng san xuat tuong ¢ng),
c6 chang chi CE-IVD.

- z-score <2: mau binh thuong.

- 2< z-score <3: mau bj nghi ngo.

- z-score >3: mau bénh.

- Riéng truong hop monosomy X thi zscore <-3.

4.3. Tra két qua va luu trir hd so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI
5.1. Trwoc khi thyce hién ky thuat

- Sai sot:

+ Mau mau khong d¢am bao cho viéc xét nghiém (tan huyét hoac bi dong
mau méu, ham lugng cfDNA khong du dé phan tich).

+ M3au dé qua lau gay thoai bién DNA, nguoi bénh ¢é truyén mau, nguoi
bénh c6 bi K, ngudi bénh cé thai doi tiéu bién, ngudi bénh sir dung thudc noi
tiét.

- Xir triz LAy lai mau (néu can thiét khi cac chi sé phan tich khong dat).
5.2. Trong qua trinh thuc hién ky thuat

- Sai sot:

+ Nhitng mau c6 nong do tach chiét khong dat.

+ Nhitng mau c6 nong do PCR khong dat.

+ Nhitng mau c6 ndng do cfFDNA thap hon theo tiéu chuan cua ky thuat.

+ Nhitng mau ¢ tin hiéu nhidu va nghi ngd (can lay lai mau sau 1 tuan
dirng thudce).

- Xirtri: Lay lai mau (néu can thiét).

5.3. Sau khi thuc hién k§ thuat

- Sai sot:

+ Két qua thay c6 nghi ngd (nam ¢ ranh gigi gitra nguy co cao va nguy
co thap) hoac co thé chua phu hop voi két qua siéu am.

- Xr tri:

+ Can tiép tuc siéu am theo ddi su phat trién hinh thai cua thai néu két
qua tra vé la (4m tinh, nguy co thap).
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+ Can choc 6i dé chan doan chinh xac bat thuong caa nhidm sic thé néu
két qua tra vé 1a duong tinh, nguy co cao, nghi ngd nguy co cao.

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG

- Thuc hién noi kiém va danh gia két qua ndi kiém theo quy dinh.

- Tham gia, thuc hién va danh gia két qua ngoai kiém/so sanh lién phong
(néu co).

- Bao dudng may dinh ky hang ngay, hang tuan va hang thang theo quy
dinh.

- Hoa chat, vat tu trudc khi dua vao sir dung can duoc Kiém tra/danh gia
theo quy dinh, dam bao chat lugng va du co sb hoa chat, vat tu dé thuc hién
xét nghiém.

7. TAI LIEU THAM KHAO
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2. XET NGHIEM GEN TRUOC SINH KHONG XAM LAN BANG KY
THUAT NGS

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xét nghiém gen trudc sinh khdng xam 1an bang ky thuat giai trinh tu thé
hé méi - NGS (Next Generation Sequencing) nham phat hién mot s6 bat thuong
di truyén & mirc d gen cé thé co & thai.
1.2. Dinh nghia, nguyén ly

Trong qua trinh mang thai, mot luong DNA cua nhau thai duoc giai
phong va di chuyén tu do trong mau me, duoc goi 1a DNA tu do (cell-free
DNA, cfDNA). Cong nghé giai trinh tu thé hé méi (NGS - Next Generation
Sequencing) gitp phan tich cfDNA dé sang loc cac bat thuong di truyén ¢ muc
do gen cua thai nhi.
2. CHUAN BI
2.1. Nguwoi thuc hién

- Bac si: 02 nguoi.

- K§ thuat y hoac twong duong: 02 nguoi.
2.2. Vat tu:

- Hoa chét sinh pham: Bo kit tach chiét cfDNA, bo kit chuan bi thu vién
cho giai trinh tu, bo kit giai trinh tu.

- Vit tu:

+Pau cbn 10 pL, 20 pL, 100 pL va 1000 pL;

+ Ong thu mau 1,5 mL, éng thu mau 0,2 mL;

+ Falcon;

+ Khau trang;

+ Gang tay vO trung;

+ Gang tay xtr Iy dung cu, quan 4o bao ho, dung dich nudc rira tay, con
sat khuan tay nhanh, dung dich khir trung, khin lau tay;

+ Gidy tham, gidy xét nghiém, so luu két qua xét nghiém, bt viét kinh,
bat bi.
2.3. Trang thiét bj:

+ May PCR;
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+ May ly tam;

+ May vortex;

+ M4y do nong do DNA,;

+ Micropipette;

+ May giai trinh tu;

+ Server phan tich va luu trir dit li¢u.
2.4. Chuan bi mau bénh pham

- Loai mau bénh pham: mau ngoai vi.

- Dung cu ldy mau, chira mau, bao quan: ong Streck.

- biéu kién bao quan va van chuyén mau bénh pham: diéu kién nhiét do
phong, trong vong 7 ngay.

- Tiéu chuan mau bénh pham (thé tich, sé luong, chét luong. ..):

+ Ong méau khong cd tinh trang nat, d6 bé.

+ Ong mau phai thu dung bo kit duoc cung cap.

+ Ong méu duoc bao quan theo tiéu chuan cua bo kit cung cap.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén ngudi bénh, tudi, tén khoa phong, chan doan, loai mau bénh pham, thoi
gian lay mau bénh pham...
2.6. Thoi gian thuc hién ki thuat (udc tinh, don vi 12 gid): doi voi 1 mau: 47-
83 gio

- Nhan va xtr ly mau: 1 gio.

- Tach chiét: 2 gio.

- Thu vién: 8 gio.

- Giai trinh tu: 12 - 24 gio (tuy vao kit st dung).

- Phan tich dit liéu: 12 - 24 gio (tuy vao cong cu phan tich va phan cang
may tinh).

- Panh gia két qua: 12 - 24 gio.
2.7. Pia diém thuc hién ky thuat: Cac phong xét nghiém du diéu kién thuc
hién kg thuat.
3. AN TOAN

- Nhan vién thyc hién thao tac trén mau déu phai mic 4o lab, mang ging
tay, deo khau trang, va kinh bao ho mat.
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- C4c hoa chit, dung dich sau xét nghiém dugc thu hdi vao binh chua
chét thai long c6 dan nhan nguy hiém sinh hoc, c4c chat thai ran sau xét nghiém
dugc phan loai theo Quy trinh xur ly va phan loai chit thai.

- Tuén thaa cac noi quy, quy dinh va huéng dan thuoc An toan Sinh hoc.
4.CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.1 Buéc 1. Nhdn bénh pham va xi Iy mdu: kiém tra thong tin trén mdu bénh
phdm véi phiéu xét nghiém).

- Xt Iy mau: Quy trinh trai qua hai budc ly tam.

+ Ly tam lan 1 (1600g, thu nhan huyét tuong 1an 1 trong tube 1,5 mL).

+ Ly tdm lan 2 (12000g, thu nhan huyét trong 1an 2 trong tube 1,5 mL,
bo can ly tam).

4.1.2 Buéc 2. Chuan b dung cu, hod chdt (néu co).

- Chuan bi dau tip vo tring (da hap khir triing va say khé, hoic dung tip
v trung dong goi san).

- Pha céc hda chat quy trinh trong ta an toan sinh hoc cip 2 hoic phong
sach dung cho pha hoa chat.

4.1.3 Buoc 3. Danh gia QC.

Mau plasma sau khi ly tdm can QC tinh trang tiéu mau, va cé thé can
thu mau lai néu can thiét.

4.1.4 Buéc 4. Tién hanh ky thudt (Cdc buéc thuc hién ky thudt).

- Tach chiét cfDNA tir miu plasma theo huéng dan caa nha san xuét kit.
Poi voi hé thong NGS tu dong hoan toan
Quy trinh xét nghiém s& tuan theo cac budc nhu huéng dan cua nha san xuat
va huéng dan cua bo kit. Thuong bao gém cac bude nhu sau:

- Nap mau DNA hoic san pham PCR...vao cartridge/ hop hda chét theo
hudng dan cua nha san xuat.

- Khai bao théng tin mau va chon b xét nghiém trén phan mém diéu
khién tu dong.

- Heé théng thuc hién tu dong cac budc: Khuéch dai vazhoac phan manh
DNA (t0y theo kit); Gan index va adapter; Tinh sach thu vién, dinh luong noi
bo va chuan bi thu vién; Tién hanh giai trinh tu va phan tich két qua tu dong
bang phan mém phan tich chuyén dung dé nhan dién cac bién thé gen.
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- Béi chiéu két qua véi co so dit liéu tham chiéu va tiéu chuan bao céo.

Lap béo céo két qua.

Poi véi hé thong NGS thia cong/ ban tw dong

Tuy theo tirng hang va ting bo kit s& c6 quy trinh chi tiét khac nhau theo huéng
dan cua nha san xuat. Nhung vé co ban s& bao gom cac budc nhu sau:

- Chuan bj thu vién trén miu cfDNA theo huéng dan cta nha san xuat
Kit.

- Dinh luong thu vién cfDNA bang huynh quang (Qubit, Quantifluor)
va chuan hda (normalize) nong do thu vién tat ca cac mau truge khi giai trinh
tu.

- Giai trinh ty trén mau thu vién da chuan bi.

+ Cac mau thu vién duoc gop chung (pooling) va duoc bién tinh
(denatured).

+ Thu vién sau d6 duoc pha lodng vé nong do trudc khi nap vao cartridge

+ Qua trinh giai trinh ty trai qua 2 budc chinh: tao cum (clustering) va
giai trinh tu (sequencing).

+ Panh gia cac thong s chét luong giai trinh tu.

+ Phan tich dir liéu giai trinh tu.

4.2. Nhan dinh két qua

- B4o c40 két qua giai trinh tw va phan loai bién thé

- Két qua &m tinh: Khdng phét hién cac bién thé gay bénh/cd kha ning
gay bénh trén cac gen dugc khao sét.

- Két qua duong tinh: Phét hién cac bién thé gay bénh/co kha niang gay
bénh cd tan suat thap khong c6 trong gDNA cua me.

- Pbi véi nhitng mau cd két qua bat thuong: néu mau khong dat duoc
cac tiéu chuan cua quy trinh xét nghiém s& duoc tién hanh lap lai dé tim ra
nguyén nhan.

- Trj s6 binh thuong: khi mau dat duoc tat ca cac tiéu chuan cia buéc
thu mau, tch chiét cFDNA, tao thu vién va giai trinh tuy.

4.3. Tra két qua va luu trir ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI
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5.1. Trwoc khi thuce hién ky thuat

- Sai sot:

+ Mau mau c6 dam bao cho viéc xét nghiém khong (tan huyét hoic bi
d6ng miu méu, ham luong cfDNA khong du dé phan tich).

+ M3u dé quéa 1au gay thoai bién DNA, nguoi bénh ¢é truyén mau, nguoi
bénh c6 bi K, ngudi bénh cé thai doi tiéu bién, ngudi bénh sir dung thudc noi
tiét.

- Xir tri: LAy lai mau (néu can thiét khi cac chi s phan tich khong dat).
5.2. Trong qua trinh thuc hién ky thuat

- Sai sot:

+ Nhitng mau c6 nong do tach chiét <0,1 ng/pL s& khong duoc thuc
hién.

+ Nhitng mau c6 nong do PCR <2 ng/pL s& khong duoc giai trinh tu.

+ Nhitng mau c6 nong do cFFDNA nho hon 2%.

+ Nhitng mau c6 tin hiéu nhiéu va nghi ngd (can lay lai mau sau 1 tuan
dirng thudce).

- X tri: LAy lai mau (néu can thiét).

5.3. Sau khi thuc hién k§ thuat
- Sai s6t: Két qua thay c6 nghi ngd (nam & ranh giGi gitta nguy co cao va
nguy co thap) hoic ¢ thé chua phu hop vai két qua siéu am.

- Xt tri:

+ Can tiép tyc siéu am theo ddi su phat trién hinh thai cia thai néu két
qua tra vé 1 (Am tinh, nguy co thap)

+ Can choc 6i dé chan doan chinh xac bat thuong nhidm sic thé cua thai
néu két qua tra vé 1a duong tinh, nguy co cao, nghi ngd nguy co cao.

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG

- Thyc hién noi kiém va danh gia két qua ndi kiém theo quy dinh.

- Tham gia, thyuc hién va danh gia két qua ngoai kiém/so sanh lién phong
(néu co).

7. TAl LIEU THAM KHAO
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3. XET NGHIEM TAP NHIEM MAU ME TRONG DICH Ol BANG KY
THUAT PHAN TiCH POAN DNA TREN PIEN DI MAO QUAN

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xac dinh tap nhiém mau me trong dich 6i trong chan doan truéc sinh
cac bénh ly di truyén.

1.2. Pinh nghia, nguyén ly

- Tap nhidm méu me trong qua trinh choc hut dich 6i 1a nguy co dan dén
sai léch két qua xét nghiém chan doan trude sinh. Do d6, xac dinh tap nhiém
mau (té bao) cia me trong dich 4i 1a can thiét trude khi tién hanh chan doan di
truyén cho thai nhi vai mau té bao i.

- Sur dung k¥ thuat phan tich DNA véi chi thi di truyén STR va k§ thuat
QF-PCR c6 thé dé dinh danh ngudn géc cua té bao trong mau. Truong hop
mau &i ¢d Ian té bao mau cua me, két qua phan tich STR sé& cho thiy két qua
DNA dén tir 2 ngudn khac nhau. Nguoc lai, két qua phan tich STR s& cho két
qua DNA tir duy nhat 1 nguén mau caa thai nhi.

2. CHUAN BI
2.1. Nguoi thuc hién:

- Bac si: 01 nguoi;

- Ky thuat y hoac twong duong: 02 nguoi
2.2. Vat tu sinh pham

Vit tw, sinh pham thiét yéu bicu kién bao quan
Kit tach chiét DNA Theo hudng dan cua nha
Kit QF-PCR san xuat

Kit dién di mao quan

Vit tu, sinh pham phu trg khéc
2.3. Trang thiét bi

- T an toan sinh hoc cap II;
- May ly tam 6ng mau thé tich 10mL (EDTA/ Streck tube);
- May ly tam lanh cho dng 2mL/1,5mL (2-8 °C);

- May vortex, may spindown;

- Tu lanh 2°C - 8°C;
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- T lanh &m sdu (-20°C dén -80°C);

- Giatur loai 0,2 mL va 1,5mL;

- Pipet céc loai 2, 10, 100, 200, 1000 pL;

- Bong hd hen gio;

- May PCR;

- May giai trinh tu gen Sanger hoic twong dwong va thiét bi di kém.
2.4. Chuan bi mau bénh pham

- Bénh pham la mau ngoai vi, dich hit tiy xwong, chong déng (6ng
EDTA K2/K3).

- Mau méu 6n dinh khi luu trit & nhiét d6 phong trong 24h hozc 1 tuan
& diéu kién 2-8°C.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén ngudi bénh, tudi, givong bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 1ay mau bénh pham...
2.6. Thai gian thuc hién ky thuat

U'6ce tinh tir l0c bat dau cho dén khi két thiic xét nghiém: 48-72 gio.
2.7. Pia diém thuc hién ki thuat

Phong xét nghiém di truyén - sinh hoc phan ti.
3. AN TOAN

- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
suét qua trinh 1am xét nghiém.

- Phan loai dting rac thai va loai bé rac thai ngay sau qua trinh thyc hién
xét nghiém.

- Thuc hién kiém soét diéu kién moi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién moi truong”.
4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.1 Tach chiét DNA

- Tach chiét DNA tong sb st dung bo sinh pham va theo huéng dan cua
nha san Xuat.

- Mau DNA ¢6 thé luu & 2-8°C trong 24h va luu trit 1au hon ¢ -20°C.
4.1.2. Thuc hién phan wng PCR
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- Khuéch dai cac ving gen dich ma hoa cac locus STR bang ki thuat
PCR véi cé4c cap moi dac hiéu.

- Chuan bi master mix va chay PCR theo huéng dan quy trinh cua nha
san Xuat.
4.1.3. Dién di mao quan, phan tich doan DNA

- Str dung kit QF-PCR va dién di mao quan theo hudng dan cia nha san
XUA.

- bién di trén may Sanger sequencing.
4.2. Phan tich va nhan dinh két qua

- Panh gia két qua chay dua trén cac thdng sé giai trinh tu gen.

- Xuét két qua tir may va thuc hién phan tich trén phan mém tin sinh hoc.
4.3. Tra két qua va lwu trit ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRIi

SAI SOT XU TRI

= Lay mau khong di hoic sai chat | = Thuc hién dung huéng dan qui cach
chbng dong. ldy mau.

= Sai st trong dan ma xir Iy mau | = Kiém tra dung thong tin hanh chinh
dan dén nham mau, st mau khi gan mé

= L&y nhiém trong quéa trinh PCR | = Tuan thi dung quy trinh k¥ thuat,
cho két qua am tinh/duong tinh thi ty nhd mau trong qua trinh PCR
gla

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG
Kiém soat cac mau chang (hodc IC) theo hudng dan di kém b sinh
pham st dung.
7. TAl LIEU THAM KHAO
1. QIAGEN (2016) Protocol of QlAamp DNA Blood Mini Kit.
2. Prenatal Diagnosis, second edition, Humana Press 2019.
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4. XET NGHIEM BIEN THE GEN BANG KY THUAT PHAN TiCH
POAN DNA TREN PIEN DI MAO QUAN

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xéc dinh cac bién doi di truyén bang ky thuat phan tich doan DNA bang
dién di mao quan phuc vu chan doan, tién luong va diéu tri bénh.
1.2. DPinh nghia, nguyén ly

Ky thuat nay 1a ky thuat két hop PCR voi dién di mao quan dé phan tich
doan DNA dua trén d6 dai cia san pham PCR.

Str dung cac probe dic hiéu dung dé phat hién céc bién doi di truyén 16n
(mat doan va lap doan gen). Mdi probe gém hai oligonucleotide gén truc tiép
trén trinh ty dich, c6 chiéu dai khuéch dai duy nhat, thuong dao dong trong
khoang 64-500 nucleotide. Sau khi bién tinh sgi khuén, hdn hop probe duoc
thém vao dé phan ung lai giita probe va soi khuon duoc dién ra. Tiép dén, san
pham lai dugc sir dung dé lam khuén cho phan ang PCR. Tt ca cac probe da
lai dugc khuéch dai ddng thoi véi ciing mot cap mdi PCR. Probe duoc danh
dau huynh quang do d6 cho phép cac san pham khuéch dai duoc phéat hién qua
phan tich doan bang thiét bi dién di mao quan, tir d6 phat hién duoc sy 1ap lai
hoac x6a doan trinh tu gen
2. CHUAN BI
2.1. Nguoi thuc hién:

- Bac si: 01 nguoi;

- Ky thuat y hoac tuong duong: 01 nguoi.
2.2. Vit tu

Héa chat, sinh pham Picu kién bao quan
Kit tach chiét DNA
Kit do ndong d6 DNA
Kit phét hién lap doan/mat doan
Cathode Buffer Container 3500 Series,
Anode Buffer Container 3500 Series Theo huéng dan cua nha
GeneScan - 600 LIZ® Size Standard v2.0, san xuat
Hi-Di Formamide
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Hoa chat, sinh pham Piéu kién bao quan

POP-4 (384) Performance Optimized
Polymer 3500 Series
Cathode Buffer Container 3500 Series, Theo hudéng dan cua nha
Anode Buffer Container 3500 Series san xuat
GeneScan - 600 LIZ® Size Standard v2.0,
Hi-Di Formamide
2.3. Trang thiét bj

- May PCR;

- May tinh ¢4 phan mém phan tich dit liéu;

- Hé thong may giai trinh ty ABI3500;

- BO luu dién;

- May tron mau;

- May ly tdm loai dé ban;

- T an toan sinh hoc cap II;

- May 1 nhiét kém lac rung;

- May Vortex;

- May ly tdm Spin down;

- Tu lanh 2°C-8°C;

- T lanh am sau -20°C;

- T lanh am sau -70°C.

- Bo pipet céc kich ¢& tir 1 pL dén 1000 pL.

- Phan mém quan Iy xét nghiém;

- May hat am;

- BoN rira mat va tam khan cap.
2.4. Chuan bi miu bénh pham

Bénh pham 1a 1-2 mL mau toan phan/tiy xwong dung trong 6ng chéng
dong EDTA. Bao quan 2-8°C, giao mau dén khoa xét nghiém trong vong 24
gio ké tir khi lay mau.




38

2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doén, loai mau bénh
pham, thoi gian 14y mau bénh pham...
2.6. Thai gian thuc hién ky thuat

U6 tinh tir l0c bat dau cho dén khi két thiic xét nghiém: 24 gio.
2.7. Pia diém thuc hién ky thuat

Phong xét nghiém di truyén - sinh hoc phan ti.
3. AN TOAN

- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
suét qué trinh 1am xét nghiém.

- Phan loai dting rac thai va loai bo rac thai ngay sau qua trinh thuc hién
xet nghiém.

- Thuc hién kiém soat diéu kién moi trudng theo “Quy trinh theo ddi va
kiém so4t diéu kién moi truong”.
4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.1 Tach chiét DNA

Swr dyung cac bo kit thuong mai, thuc hién theo huéng dan ctia nha san
XUAL.
4.1.2. o ndng 46 DNA

Thuc hién cac budc ky thuat theo huéng dan cia nha san xuat.
4.1.3. Bién tinh DNA khuon

- Chuan bi ho so xét nghiém;

- Thuc hién bién tinh DNA khudn theo huéng dan di kém bo Kit;

- bt cac ong phan ¢ng vao may PCR va chay theo chuong trinh twong
ung.
4.1.4. Thyc hién phan tng lai

- Chuan bi 6ng phan ung;

- Thuc hién cac budc lai theo huéng dan di kem.
4.1.5. Thuc hién phan ang ndi

- Chuan bi éng phan ung;

- Thuc hién cac budc lai theo huéng dan di kem.
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4.1.6. Thyuc hién phanung PCR
- Chuan bi dng phan ang;

- Thuc hién cac budc PCR theo huéng dan di kem.

4.1.7 Dién di trén hé thbng ABI3500
- Chuan bi may ABI3500:
+ Bat may trudc 1gio.
+ Cai dat so d6 mau.

- Bién tinh mau: thuc hién theo huéng dan di kém bo kit.
- Nho mau vao plate theo diing vi tri da cai dat trén may.
- Pat plate vao khay chay mau va dat khay vao dang vi tri trén hé thong

AB3500.

- Chon chuong trinh phu hop va bam “Start Run” dé bat dau chuong

trinh chay.
4.2. Nhan dinh két qua

Nhan dién miu c6 két qua binh thuong, c6 dot bién mat doan hay lap
doan gen dya theo hudng dan di kém bo sinh pham st dung.

4.3. Tra két qua va lwu trit ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén

quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI

SAI SOT

XU TRI

chbng dong.

= Lay mau khong du hoic sai chat | =

Thuc hién dung huéng dan qui cach
ldy mau.

dan dén nham mau, s6t mau

= Sai sot trong dan ma xi ly mau | =

Kiém tra dung thong tin hanh chinh
khi gan méa

hiéu ching am khong dong déu

= Mau khong 1én tin hiéu hoic tin | =

Can st dung ding nong d6 miu dau
vao theo yéu cau cia bo sinh pham
st dung

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG
Panh gia chat luong mé chay theo cac tiéu chi dugc quy dinh trong

huéng dan di kém bd sinh pham st dung.
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5. XET NGHIEM DI TRUYEN TRUGC CHUYEN PHOUTRUGC LAM
TO (PGT) BANG KY THUAT NGS

1. PAI CUONG
1.1. Muc dich caa ky thuat

K§ thuat xét nghiém di truyén truge 1am t6 bang ky thuat giai trinh tu
thé hé méi (NGS - Next Generation Sequencing) nham phét hién déng thoi
bién thé gay bénh di truyén don gen va cac léch boi nhiém sac thé cua phoi.
1.2. Dinh nghia

Xét nghiém di truyén trudc 1am t6 (PGT - Preimplantation genetic
testing) bang ky thuat giai trinh ty thé hé méi (NGS - Next Generation
Sequencing), con goi la ky thuat PGT-plus, bao gom PGT-M két hop PGT-A.
PGT plus la ki thuat phat hién dong thoi bién thé gen gay bénh va bat thuong
s6 lwong va cau tric nhidm sac thé trén phdi bao nham muc dich sang loc phoi
binh thudng dé chuyén vao tir cung me, tranh chuyén cac phdi bat thuong di
truyén, tang ty 1& thanh cdng trong IVF-ICSI. Xét nghiém st dung mot sb té
bao sinh thiét phoi dé khuéch dai toan bo hé gen (WGA), cung cap du mau
DNA dé xay dung va giai trinh tu thu vién. St dung sinh tin hoc so sénh ty 1&
trinh tu nhidm sic thé duoc tao ra trong té bao mau phdi véi cac chudi duoc
tao ra trong mot bang tham chiéu céc té bao, cho phép tinh toan sé ban sao
nhi&m sic thé (CNV) trong té bao mau thu.

Xét nghiém NGS dya trén nguyén tac giai trinh ty song song (parallel
sequencing), trong d6 hang triéu doan DNA duoc giai trinh tu dong thoi, giai
trinh tu thé hé mai cho phép giai duoc tir 8Gbases dén 600Gbases, cho phép giai
trinh tu trén cling mot mau té bao phoi dé phat hién léch boi nhiém séc thé va cac
bién thé gay bénh.

2. CHUAN BI
2.1. Ngwoi thuc hién
- Bac si: 02 nguoi;
- Ky thuat y hoac tuong duong: 02 nguoi.
2.2. Vit tu
- B6 kit nhan ban toan bo hé gen tir mot vai té bao (WGA) tly hang.
- PGS Kit for PGT-A.
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- PGD-SEQ kits for PGT-M.

- Nudc khu ion.

- Mastermix.

- Ong li tim day nhon dung tich 1,5 -2 mL.

- Pau cdn cac loai: 10 pL, 100 pL, 1000 pL.

- PCR tube.

- Plate PCR 96 giéng.

- Gang tay.

- Khau trang.

2.3. Trang thiét bj

- May u nhiét c6 lac.

- May Vortex.

- May ly tam.

- May do d9 tinh sach.

- May spin down.

- May Speedvac.

- B6 dung cu pippet: micropippet, pippet 100 pL va pippet 1000 L.

- Buong thao tac PCR.

- May PCR.

- Hé thdng giai trinh ty thé hé méi tuong thich voi ting loai Kit.

- Phan mém phan tich két qua twong thich cho tirng hé théng.

2.4. Chuan bi mau bénh pham

- Chuan bi nguoi bénh: Gia dinh duoc giai thich cin k& vé viéc lay mau
sinh thiét phdi ngay 5 lam xét nghiém PGT-M bang cach lay tir 5 dén 7 té bao
|4 nudi ciia phdi. Viéc sinh thiét nay khong lam anh huong dén chat luong phoi.

- Loai mau bénh pham: mau phai.

- Dung cu ldy mau, chtra mau, bao quan: Té bao (phoi 5 ngay) dugc thu
vao 6ng PCR cling v&i mot luong ti thiéu dung dich PBS 1X sao cho thé tich
sau khi chuyén chi1a 2,5 pl.

- biéu kién bao quan va van chuyén mau bénh pham: bao quan & nhiét
d6 phong (25°C) khéng qua 24 gio.

- Tiéu chuan mau bénh pham (thé tich, sé lwong, chat luong...): té bao
phoi dugc 1dy vao 6ng PCR sach 0,2 mL, du 2,5 pl. Ong dung té bao phéi sinh
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thiét ludn phai dit ¢ trang thai ding. Mau duoc lay theo Quy trinh hudéng dan lay
mau tai labo IVF.
2.5. Phiéu xét nghiém

- Kiém tra phiéu xét nghiém: Gidy chi dinh xét nghiém ghi day du théng
tin vé& phdi: cap vo chong: ma sb phdi, ho tén vo va chdng, tudi, chan doan
lam sang, chi dinh xét nghiém, ngay sinh thiét.

- Kiém tra lai c4c thu tuc hanh chinh theo quy dinh.

- Kiém tra lai chi dinh/chéng chi dinh (néu co).

- Kiém tra ho tén, tuoi, thong tin vo chong.

- Kiém tra lai cac xét nghiém can thiét.

2.6. Thai gian thuc hién ky thuat

Tir 48 dén 72 gio.

2.7. Pia diém thuc hién ki thuat

Phong xét nghiém di truyén — sinh hoc phan tur
3. AN TOAN

- Quan ly c4c ngudn dién, &p dung phong ngtra bién phéap an toan dién
chung cho céc thiét bi trong phong xét nghiém.

- C4c hoa chat thuc hién c6 thé 1a cac chat nguy hai sinh hoc hoic dé gay
chay no, tham khao dir liéu an toan cua ting hoa chat dé kiém soét rui ro co
thé co.

- C4c mau sinh hoc ¢6 thé ¢ chira nhan t6 18y nhiém sinh hoc, can dugc
coi 1a nguy co sinh hoc tiém an. Pam bao thuc hién an toan c& nhan bang céc
trang thiét bi nhu trang phuc phong xét nghiém, khau trang, ging tay, kinh
mét...

- Chi y thao tac véi cac thiét bi co nhiét d6 cao nhu méay u nhiét cd lac,
may Speedvac, may PCR.

- Khi ¢6 su ¢b can béao céo kip thoi dé c6 bién phap ngin ngura rai ro va
khic phuc hau qua.

4. CAC BUOC TIEN HANH

4.1. Cac buwéc thuc hién ky thuat

4.1.1. Tién hanh nhan ban bd gen cua phdi (WGA - whole genome
amplification) [tham khao phu luc]
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- Tién hanh nhan ban bo gen caa phdi (WGA - whole genome
amplification) bang kit WGA dung cho té bao don (Single cell) theo quy trinh
ctia nha san xuat.

- C4c mau DNA thu dugc sau nhan ban bd gen phoi dugc tién hanh do
nong d6 va kiém tra do tinh sach. Mau DNA dugc pha lodng vé ndng do tir 10-
20 ng/uL dé thyuc hién phan ang tiép theo.

Poi voi hé thong NGS tu ddng hoan toan
Quy trinh xét nghiém s& tudn theo cic bude nhu hudng dan cua nha san xuét
va huéng dan cua bo kit. Thuong bao gom cac budc nhu sau:

- Nap mau DNA hoic san pham PCR...vao cartridge/ hop hoa chét theo
huéng dan caa nha san xuat.

- Khai bao théng tin mau va chon b xét nghiém trén phan mém diéu
khién tu dong.

- Hé thdng thuc hién tu dong cac budc: Khuéch dai va/hoiac phan manh
DNA (tdy theo kit); Gan index va adapter; Tinh sach thu vién, dinh luong noi
bo va chuan bi thu vién; Tién hanh giai trinh tu va phan tich két qua tu dong
bang phan mém phan tich chuyén dung dé nhan dién cac bién thé gen.

- Béi chiéu két qua véi co so dit liéu tham chiéu va tiéu chuan bao céo.
Lap bao cao két qua.

Poi voi hé thong NGS thi cong/ ban tw dong

Tuy theo tirng hang va tirng bo kit s& c6 quy trinh chi tiét khac nhau theo huéng
dan ctia nha san xuat. Nhung vé co ban s& bao gom cac budc nhu sau:

4.1.2. Tao thr vién DNA

Tuy tirng hang ma bo Kit 1ap thu vién gen sé& 6 tiing quy trinh tién hanh
riéng, viéc thuc hién can dam bao cac thao tac can than, ti mi véi d6 chinh xac
cao, quy trinh chung sé& bao gém:

Budc 1: Cit DNA hé gen bang enzyme gioi han (DNA Fragmentation)

Thanh phan Thé tich
Purified single-cell amplified DNA (200 ng ~ 3 pg, 400ng 16,0
recommended)
DNA fragmentation buffer 2,0
DNA fragmentation enzyme 2,0
Tong 20
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Sau do6 u 37°C trong 20 phut, duy tri 4 °C.

Budc 2: Tinh sach san pham cat DNA bang hat tu.

Budc 3: Sira dau cudi (End repair).

Thanh phan Thé tich
DNA 39,5
End repair buffer 10
End repair enzyme 0,5
Tong 50

Budac 4: tinh sach san pham End repair va thu san pham trong 40 L TE.

Budc 5: Ghép noi (Connector connection)

Thanh phan Thé tich
Blunt-end DNA 40
Ligation buffer
DNA ligase
P1 connector
Tag sequence X
Tong 50

Tron déu nhe va ly tim nhe roi chuyén sang may PCR 1 & nhiét do 25°C

trong 30 phut va duy tri ¢ 4°C.

- Budc 6: Tinh sach san pham Connector connection va thu san pham

trong 18,5uL TE.
- Budc 7: Nhan gen bing PCR.

Thanh phan Thé tich
Ligated DNA linker 18,2
PCR amplification reagents 50
PCR primers 1,8
Tong 70

Tron déu nhe va ly tdm rdi chuyén sang may PCR (72 °C trong 10 phut;
95°C trong 5 min; 9 chu ky (95 °C trong 15 giady, 58 °C trong 15 giay, 70 °C
trong 1 phat); 1 chu ky 70°C trong 5 phat, duy tri 4 °C).

Budc 8: Tinh sach san pham PCR bang hat tir va thu trong 50 uL TE,
roi tién hanh dinh lwong biang may realtime hoic may Quibit (theo kit Quibit
cua hdng san xuat).
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Budc 9: Chay PCR thu vién trén may chuan bi thu vién (néu cd theo quy
trinh cua nha san xuat, mat khoang 5 gio) hoac tha cong.

Budc 10: Giai trinh tu cac doan DNA da gan 1én mdi bead theo nguyén
ly lon Semiconductor hoac nguyén ly khac tuy bo kit.

DNA duoc bién tinh va tién hanh giai trinh tu ddng thoi cac gen muc tiéu
trén hé théng giai trinh tu thé hé méi va hda chat danh cho may giai trinh ty.

Budc 11: Phan tich két qua: Ghép ndi cac doan DNA d giai trinh tu bang
phan mém tin sinh dé tao ra mot trinh ty day du cua genome.

Céc budéc tién hanh tuan thu theo huéng dan caa bo kit va nha san xuat.
4.2. Nhan dinh két qua

- Tir phan mém phén tich dua ra dix liéu va hinh thai cau tric nhiém sic
thé thé hién qua hinh anh va sé liéu % kha ning xay ra bat thuong nhidm sic
thé cia phoi bao tir chay PGS Kit for PGT-A.

- Tur phan mém phan tich dua ra dit liéu kiéu gen qua di truyén lién két
cua phoi bao tir chay PGD-SEQ Kits for PGT-M hodc tuong duong.

- Panh gia tong hop hai két qua va dua ra két luan.

5. NHUNG SAI SOT VA XU TRI
5.1. Truéc khi thuc hién ky thuat

- Sai s6t: Nhan nham mau.

- Xtr tri: Kiém tra thong tin mau, déi chiéu phiéu xét nghiém (Double
check).

5.2. Trong qua trinh thuc hién k¥ thuat
5.2.1. Thao tac pipet khdng chinh xac

- Sai sot: Thao tac pipet khong chinh xac anh hudng dén chat luong cua
xét nghiém.

- X tri: Dinh Ki kiém tra chat luong pipet, tién hanh thao tac véi pipet
can than.

5.2.2. Mau nhiém DNA ngoai lai

- Sai s6t: Nhiém DNA ngoai lai dan dén két qua xét nghiém sai.

- Xt tri: Tién hanh nhan ban toan bo hé gen mau phéi trong phong ap
luc duong, thao tac tién hanh can than. Phan tng khuéch dai doan gen dot bién
can chay kém ca mau ddi chimg 4m dé kiém soat ngoai nhiém. Sinh thiét lai
phdi néu khéng khac phuc duoc.
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5.3. Sau khi thuc hién ky thuat

- Sai s6t: Phan tich két qua sai, tra nham két qua.

- Xt tri: Can can trong phan tich trong cac trudong hop, kiém tra lai ky
thong tin nguoi bénh va md mau trén phiéu va trén phan mém phan tich
(Double check).

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQONG

- Yéu cau noi kiém: mdi két qua duoc phan tich va két luan bai 2 nguoi
c6 trinh d6 chuyén mon doc 1ap. Khi két qua trang khép méi dua ra két luan.
Néu két qua khong tring khap, két qua can dugc phan tich doc 1ap béi mot
nguoi thir ba.

- Yéu cau ngoai kiém: di chiéu véi két qua xét nghiém gen trudc d6
phat hién dot bién gay bénh, so sanh kiéu gen ctia cac thanh vién trong gia dinh,
cac mau phoi da co két qua. (Yéu cau ngoai kiém khong bat buoc)

7. TAI LIEU THAM KHAO

1. Raza, Khalid, and Sabahuddin Ahmad. "Principle, analysis,
application and challenges of next-generation sequencing: a review." arXiv
preprint arXiv:1606.05254 (2016).

2. Single Cell Kit protocol. Qiagen.

3. Pre-implantation Chromosome Aneuploidy Detection Kit (user’s
guide). Capitalbio genomics.
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Phu luc 1

Quy trinh khuyéch dai toan b hé gen bing Single Cell Kit (Qiagen)

1. Tron hon hop: Proteinase K solution (2 pL) + Single-cell lysis and
fragmentation buffer (32 pL)

2. Lay 1 pL hén hop duoc tron budc 1 + 9,0 pL dung dich da chira té
bao phoi.

3. U 50°C trong 1 gid; 99°C trong 4 phut, sau d6 ngay 1ap tic chuyén
6ng chira san pham trén 1én khay da.

4. Thém 3 pL hdn hop dung dich (ty I& 2 Single-cell library preparation
buffer:1 Library stabilization buffer).

5. U hdn hop trén 95°C trong 2 phut, ngay lap tic chuyén sang khay da
va ly tam mau.

6. Thém 1 pL Library preparation enzyme mixture; Sau d6 cho chay Pre
PCR (16°C trong 20 phut; at 24°C trong 20 phut; at 37°C trong 20 phut; at 75°C
for 5 phat; duy tri & 4°C. HAn hop san pham nay c6 thé dé duoc 3 ngay, luu ¢
-20°C.

7. Thém 61 pL (7,5uL Amplification premix + nudc 48,5 pL + 5 pL
WGA DNA polymerase). Sau d6 chay PCR (95°C trong 3 phut; 25 chu ky
(94°C trong 30 giay; 65°C trong 5 phut); duy tri 4°C).

8. Tinh sach san pham WGA bang hat tur.

9. Mau DNA thu duoc sau khuyéch dai dugc tién hanh do nong do va
kiém tra do tinh sach. Mau DNA dugc pha lodng vé nong do tir 10-20 ng/pL
dé thuc hién phan ang tiép theo.
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6. XET NGHIEM NHIEM SAC THE TRUGC CHUYEN PHOU/
TRUOC LAM TO (PGT-A) BANG KY THUAT BOBS

1. PAI CUONG
1.1. Muc dich caa ky thuat

K§ thuat xét nghiém nhidm sic thé trudc 1am to bang ki thuat BoBs
nham sang loc cac phdi c6 bat thuong léch boi nhidm sic thé trong thu tinh
trong 6ng nghiém.
1.2. Dinh nghia

Xét nghiém nhiém sic thé trude 1am to (PGT-A) 1a xét nghiém sang loc
cac bat thuong léch boi nhidm sic thé duoc thuc hién & giai doan dau cua phoi
trong qua trinh thu tinh trong 6ng nghiém, trudc khi phéi bam vao noi mac tir
cung dé lam t6. Xét nghiém dugc thuc hién trén mot vai té bao phoi ngay 3-5,
nhan ban DNA phdi bao. Str dung cdng nghé BACs - on - Beads, cac hat BoBs
duoc gan cac dau do DNA bao phu cac ving gen duoc quan tam (Karyolite
BoBs: toan bo 24 nhidm sac thé), lai voi DNA cua phdi bao va DNA mau
chiing. Ti 1& cuong do tin hiéu huynh quang cua mau phoi so véi mau ching
cho phép phat hién dugc léch boi twong ung véi mdi loai nhiém sac thé.
2. CHUAN BI
2.1. Nguai thuc hién:

- Bac si: 02 nguoi;

- K§ thuat y hoac twong duong: 02 nguoi.

2.2. Vit tu, hoa chit:
2.2.1. Vat tu
- Pau tip (tir 10 - 1000 pL), dau tip c6 loc (10-200 pL).
- bong hd bam gio.
- Pia tinh sach san pham PCR.
- Pia PCR 96 giéng.
- Bia loc 0,45 pm.
- Ong thu mau 250 pL.
- Ong 1,5 L chbng bam dinh.
- Miéng nhua dan phu 96 giéng, khin gidy, gidy bac.
- Hé théng dién di DNA.
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- Gia PCR sach.

- Khay d4 lanh cho éng 2 mL, 0,25 mL.

- Gang tay tiét trung.

2.2.2. Hoa chat

- Bo kit KaryoLite BoBs (96 test) gom 2 hop: P1 va P2, P1 bao quan
nhiét d6 (-30°C dén -16°C) va P2 & nhiét do (2- 8°C).

- Kit nhan ban té bao don SurePlex DNA Amplification System: Cell
Extraction Buffer, Extraction Enzyme Dilution Buffer, Cell Extraction
Enzyme, Pre-Amp Buffer, Pre-Amp Enzyme, Amplification Buffer,
Amplification Enzyme.

- Hoa chét may Luminex: XMAP Sheath Fluid, XMAP Calibration,
XMAP Verification.

- Nudc khu ion.

- DNA ching

- Dung méi Tris-HCI 5mM, pH 8.

- Ethanol 70%.

- Dung m6i TE (10mM Tris, pH 8,0, ImM EDTA).

2.3. Trang thiét bj

- Luminex 100/200.

- May lac u TriNEST.

- May quang phé NanoDrop 2000.

- Hé thdng bom chan khong Millipore MultiScreen cing MultiScreen
Vacuum.

- Manifold.

- May PCR.

- May vortex, may spin.

- May ly tdm lanh.

- Pipet don kénh da kénh (dai 1-10 pL va 10 - 100 pL).

2.4. Chuan bi miu bénh pham

- Té bao (phdi 3-5 ngay) duoc thu vao 6ng PCR cling voi mot lugng thi thiéu
dung dich PBS 1X sao cho thé tich sau khi chuyén chi 1 2,5 pl.

Mau duoc lay theo Quy trinh huéng dan ldy mau
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2.5. Phiéu chi dinh xét nghiém
Kiém tra phiéu xét nghiém: Giay chi dinh xét nghiém ghi day du théng tin vé
ngudi bénh: ho tén, tudi, guong bénh, khoa phong, chan doan...

- Kiém tra lai c4c thu tuc hanh chinh theo quy dinh.

- Kiém tra lai chi dinh/chéng chi dinh (néu co).

- Kiém tra lai cac xét nghiém can thiét.
2.6. Theot gian thuc hién ky thuat (udc tinh, don vi la gio): 120h
2.7. Pia diém thuc hién ki thuét: Phong xét nghiém di truyén — sinh hoc phan
tur.
3. AN TOAN

- Ap dung céc bién phap an toan chung khi xir Iy mau va thuc hién xét
nghiém theo quy trinh an toan sinh hoc.

- Dung trong sang loc in vitro.
4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién ky thuat

Gom: Quy trinh nhan ban té bao don va Quy trinh Karyolite BoBs.
4.1.1 Quy trinh nhan ban té bao don

- Bo sung 2,5 pL Cell Extraction Buffer vao cac 6ng PCR da chua 2,5
uL té bao va cac mau doi ching.

- Chuan bj mix hén hop Cell Extraction véi s6 lugng phan tng tuong
g va tron déu:

HOA CHAT V/5 PHAN UNG
Extraction Enzyme Dilution Buffer 24 pL
Cell Extraction Enzyme 1puL
Tong thé tich 25 pL

- Thém 5L hén hop Extraction vao mdi mau, bung déu, spin va dua vao
may chay chu trinh PCR Extraction: Thé tich phan ang: 10pL.

SO CHU TRINH | NHIET PO THOI GIAN
75°C 10 phut
1 95°C 4 phut
Nhiét d6 phong Ngung

- Chuan bi mix hdn hop Pre-Amp véi sb luong phan tng tuong ¢tng va
tron déu:
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HOA CHAT V/5 PHAN UNG
Pre-Amp Buffer 24 L
Pre-Amp Enzyme 1puL
Tong thé tich 25 pL

- Thém 5pL hon hop Pre-Amp vao mdi mau, bang déu, spin va dua vao
may chay chu trinh PCR Pre-Amp. Thé tich phan @ng: 15pL.

SO CHU TRINH NHIET PO THOI GIAN
1 95°C 2 phut
95°C 15 gidy
15°C 50 gidy
1 25°C 40 giay
35°C 30 giay
65°C 40 giay
75°C 40 giay
1 4°C Ngung

- Ly tdm nhanh cac mau va dua cac ong mau dé trit trén da
- Chuan bi mix hdn hop Amplification:

HOA CHAT V/5 PHAN UNG
Amplification Buffer 125 uL
Amplification Enzyme 4 uL
Nuclease-Free Water 171 pL
Tong thé tich 300 pL

- Thém 60 pL hdn hop Amplification vao mdi mau, bung déu, spin va

dua vao may chay chu trinh PCR Amplification nhu sau:

SO CHU TRINH NHIET PO THOI GIAN
1 95°C 2 phit
95°C 15 gidy
14 65°C 1 phut
75°C 1 phut
1 4°C Ngung
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- Thé tich phan ang: 75 pL

- Kiém tra chat lugng DNA bang Qubit: Tién hanh do ndng do DNA sau
nhan ban trén may Qubit: mau chitng am <2 ng/pL, mau nhan ban cé néng do
> 15 ng/pL.

4.1.2. Quy trinh Karyolite BoBs
Buoc 1. Ghi nhan DNA (Labeling of Genomic DNA)

- Chuan bi 2 phan @ng cho DNA chiing nam va nit, va 1 phan ang cho
mau DNA d3 nhan ban. Chuyén 50 ng (khoang 2 pL) mdi DNA miu vao éng
tuong duong. Thém Sample Diluent dé dua thé tich tiing 6ng téi 24 L.

- Thém 20 pL Random Primer Solution vao tiing 6ng mau. Vortex cac
6ng k¥ va spin down.

- Péng chat cac nip dng va dua cac 6ng vao may PCR. Bién tinh tai
98°C trong 5 phut, va ha nhiét tai 37°C. Thuc hién budc tiép theo ngay khi may
PCR dat 37°C.

- Chuan bj dung dich ghi nhan (Labeling Mix) trong 6ng 1,5 mL. Vortex
Biotin - dNTP Mix (ngoai trir polymerase - ¢6 thé dung tay bing nhe vai 1an
vao 6ng) va spin down ca hai dng. Thé tich duoc tinh toan thira dé bu trir cho
15i pipet. Hut 1én xudng Labeling Mix 5-10 lan ding pipet va spin down trudc
khi st dung:

o . Thé tich can
Hoa chat V/phan wng (UL) | So phan t&ng (L)
Biotin-dNTP Mix 55
Polymerase 1,1
Tong thé tich cua Labeling Mix(uL)

- Hut 6 pL cua Labeling Mix vao tirng 6ng mau. Dung pipet va tron dung
dich trong dng it nhat 5 1an va spin down.

- Pong chat cac nap 6ng va i cac dng mau trong may PCR tai 37°C trong
vong 60 - 90 phit. Pua cac hoa chat da s dung xong tré vé dung diéu kién
bao quan sau budc nay.

- Trong ldc cho doi phan tng PCR két thlic, chuan bi cho budc tiép theo
(tinh sach san pham DNA ghi nhan). Khi chuong trinh PCR két thuc, dua cac
6ng mau khoi may PCR.
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Ghi chi: Néu nhu budc tinh sach chua thé thuc hién ngay, bao quan san pham
trong Vvai tiéng tai 4°C hoic qua dém tai -20°C

Buéc 2: Tinh sach san pham DNA ghi nhan (Purification of labeled DNA

Str dung dia tinh sach NucleoFast 96 PCR.

Chuyén 50 pL tir mdi 6ng mau sang giéng tuong Gmg trén dia tinh sach
NucleoFast 96 PCR sur dung pipet thuong hoac da kénh.

Ghi chl: Chuyén mAau that cham rdi truc tiép 18n mang (khéng choc
mang); tranh nhé mau vao thanh giéng.

- Dit dia tinh sach 1&n b hit chan khong. Ap dung muac chan khong
khoang 190 mmHg cho t6i khi chat long dugc hat hét hoan toan (khoang 10
phdt). T4t may hat chan khéng.

- Thém 50 pL dung méi TE (TE buffer) vao ting giéng. Ap dung muc
chan khdng khoang 190 mmHg cho tgi khi chat long duoc hat hét hoan toan
(khoang 10 phut). Tat may hat chan khong.

- Tham kho day cac giéng cua dia tinh sach sir dung giay tham.

- Thém 25 pL dung méi TE vao ting giéng trén dia.

- Pua dia vao may lic & TriNEST va l4c tai nhiét ¢6 phong, 1200 rpm
trong 10 phut.

- Chuyén 20 pL cua tirng mau DNA vao ng PCR méi.

- Po nong d6 DNA tinh sach.

- DNA gin nhan sau khi tinh sach c6 thé duoc bao quan qua dém tai 2 -
8°C trudc khi cé biéu hién anh huong xau dén két qua. Votex va ly tam mau
trude khi sir dung.

Buoc 3: Lai DNA (DNA Hybridization)

- Pua Hybridization Buffer ra khoi ti am sau va BACs-on-Beads Mix
tu ta lanh.

- Cai may lac u TriNEST tai 52°C.

- Pha lodng cac mau DNA gén nhan d dugc tinh sach ¢6 nong do >200
ng/UL vé néng do 200 ng/pL. Cac mau c6 nong do tir 150-200 ng/pL khéng
can tién hanh pha loang. Dung dich pha loang st dung la dung méi TE 1X.

- Tao so d6 mau cho dia thuc hién budc u dé cac mau duoc danh dau vai
ting giéng.
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- Str dung bang sau dé chuan bi Hybridization Mix cho buéc lai . Thé
tich thira da duoc tinh toan:

Héa chat V/phan ing S6 phan &ng Thé tich can
(HL) (HL)
Hybridization 11
Buffer
BACs-on-Beads 1,0
Mix
Tong thé tich caa Hybridization Bead Mix (uL)

- Pam bao Hybridization Buffer da dat nhiét ¢6 phong. Vortex rat ky 3
lan, mdi lan 10 gidy va spin down.

- Hut luong Hybridization Buffer can thiét vao éng du cho tong thé tich
cua Hybridization Bead Mix.
Ghi chd: Khi pipet Hybridization Buffer, luu y thao tac that cham vi do nhot
cua dung dich nay rat cao.

- Vortex Karyolite BoBs Mix rat ki 3 1an, mdi lan 10 gidy ngay trudc
khi duing va pipet luong thé tich can thiét vao ong Hybridization Bead Mix

- Ly tdm rat nhanh Hybridization Bead Mix va vortex rat ki 3 lan, mdi
lan 10 giay.

- Chuyén 11 pL cua Hybridization Bead Mix vao tung giéng da duoc
dung trong so do.
Ghi chu: Thao tac pipet rat cham vi dung dich c6 d nhét cao.

- Chuyén 5 pL cia DNA mau di duoc tinh sach vao day mdi giéng co
chura Hybridization Bead Mix (st dung pipet thuong hoac da kénh).

- Pay nap cua dia PCR. Bam bao cac nip da dugc dong that chit.

- Chuyén dia mau 1t vao may TriNEST tai 52°C va lac tai 800 rpm trong
5 phut.

- Pit dia vao may PCR va bién tinh & 85°C trong 5 phdt, va ha nhiét
xudng téi 52°C.

- Khi may PCR d dat 52 °C, dua dia khoi may PCR va mot 1an nira dam
bao cac nap trén dia da duoc dong that chat.

- Pé dia rat nhanh vao may lac u tai 52°C va lac tai 800 rpm trong vong
16 - 20 tiéng.




56

- Dt tdm 1am mat vao tu lanh +2 - +8°C chuan bi cho budc ha nhiét may
lic U trong budc 4.

Buéc 4: Rira DNA va gan phan ti bao céo

- Bat may Luminex 100/200 dé laser va hé théng duoc khoi dong it nhat
trudc 30 phat trude Khi sir dung.

- L4y Wash Buffer 1 tir ta lanh, tinh toan luong Wash Buffer 1 can st
dung. 125 pL 14 can cho mdi giéng (thé tich thira dé bu trir khi s dung pipet
da kénh da duoc két hop).

- Lay dia u lai tir may lac u (52°C) va ngay lap tirc cai ché do 50°C cho
may lic 1.

- Théo cac nap giéng can than va nhe nhang. Thém 100uL caa Wash
Buffer 1 vao ting giéng (dung pipet don hodc da kénh). Hat 1én xudng 10 1an
nhanh lién tuc dé tron dung dich.

- U dia tai 50°C va 1200 rpm trong 20 phit.

- Chuan bi dung cu dé ha may lac u xuéng 37°C.

- Trong lic cho doi, 1ay Reporter Concentrate, Reporter Diluent, va
Wash Buffer 2 tir tu lanh va chuan bi Reporter Mix.

- Str dung bang sau dé tinh toan lugng hoa chét can thiét:

Hoba chat Viphaning | Sé phanwng | Thé tich can
(ML) (ML)
Reporter Concentrate 0,45
Reporter Diluent 112,5
Tong thé tich caa Reporter Mix (pL)

- Hut luong thé tich can thiét caa Reporter Diluent vao ong thich hop.

- Vortex Reporter Concentrate trong 5 gidy, spin down va pipet luong
can thiét vao 6ng Reporter Mix. Ngay lap tic, goi 6ng Reporter Mix vao giay
bac dé tranh &nh séang.

-Vortex Reporter Mix 5 gidy.

- Pia loc 0,45 um dugc st dung cho viéc rira va gan phan ta Reporter.
Tao so dd mau trén dia loc.

- Pay lai cac giéng chua sir dung trén dia loc véi miéng dan dia bang
nhya trong.
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- Tinh toan thé tich Wash Buffer 2 can thiét. 0,47 mL can cho mdi giéng
(thé tich thira dé bu trir khi st dung pipet da kénh da duoc két hop).

- Thém 30 pL caa Wash Buffer 2 vao cac giéng sé sir dung trén dia loc
dé tao 4m cho cac giéng nay. Khong cham mang cua dia loc.

- L4y dia u lai ra khoi may lic u (50°C). Ngay lap tuc, cai dit may vao
ché d¢ lic tai 37°C. Pua tim lam mat vao may lac u, thao cac gia do dia dé ha
nhiét may xubng 37°C. Sau do, chuyén toan bd dung dich trong céc giéng cua
dia 1 lai sang dia loc da duoc tao am.

- Str dung hé hit chan khong tai ap suat 125 mmHg, Hut toan bo dung
dich trong giéng va ding lai ngay khi hét dung dich.

- Thém 100 pL cua Wash Buffer 2 vao ting giéng. Khong cham mang
loc va lap lai budc loai dich.

- Cho thém 100 pL cua Wash Buffer 2 vao ting giéng. Khoéng cham
mang loc va lap lai budéc loai dich.

- Lau kho day dia loc bang giay tham.

- Thém 100 pL cua Reporter Mix vao ting gidy cua dia loc. Khéng cham
mang loc.

Ghi chi: Pam bao may lac u da dat 37°C tai thoi diém nay. Khong doi qua 15
phUt giir dia loc tai nhiét &6 phong va bao vé khoi anh séang.

- U dia loc trong may lic 1 tai 37°C, téc do lac 1200 rpm trong 30 phut

- Sau budc @ véi Reporter Mix, st dung bd hat chan khong dé loai bo
dung dich trén dia.

- Cho thém 100 pL ctua Wash Buffer 2 vao tiing giéng.

- Lau kho day dia loc bang giay tham.

- Cho thém 100 pL cua Wash Buffer 2 vao ting giéng. Khéng cham
mang loc.

Ghi chl: Khong hut chan khong sau bude nay. Pia loc dugc chuyén va doc Véi
hé thong Luminex 100/200. Néu nhu budc do khong dugc thuc hién ngay trong
vong 15 phut, goi dia trong gidy bac dé bao vé khoi anh sang.

Buoc 5: Poc tin hiéu xét nghiém

- bam bao budc khoi dong may ciua Luminex da duoc thuc hién. Hé
théng da dugc thuc hién hiéu chuan va xac minh (calibration/verification) va
dau kim da dugc diéu chinh do cao cho dia loc.
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- M¢ protocol xét nghiém.
- bt tén file xuat dix liéu (.cvs - dugc doc trén BoBsoft).
- Dién tén vao so d6 dia (F, M va miu ...).
Ghi cht: Mau DNA chting nam phai luon duoc dit tén la M va F 1a cia DNA
chung nit theo ding yéu cau tir phan mém phan tich BoBsoft.
- Pua dia loc vao may, 1am theo hudng dan va bat dau doc tin hiéu.
- Sau khi doc, cac giéng chua st dung van cd thé duogc sir dung cho xét
nghiém tiép theo.
- P6 bo cac dung moi Wash con du trong mang.
4.2. Nhan dinh két qua
Két qua thu duogc tir hé thbng may Luminex 100/200 sé& dugc phan tich
bang phan mém BoBsoft. Cudng d6 tin hiéu huynh quang trung binh ciia miu
DNA sau khi lai véi dau do BAC dic trung dugc so sanh voi cudong do tin hiéu
huynh quang trung binh cua mau DNA ching lién két véi cung dau do dic
trung. Ti 1é cia mau so véi chang nam va mau so véi ching nit duoc tinh toan
véi mdi dau do BAC. Déi véi thém hoic mat trong canh nhidm sic thé, tit ca
cac dau do trong ving phai c6 xu huéng dich chuyén cung 1 phia va léch so
véi ty 1€ binh thuong 1.0.
4.3. Tra két qua va luu trir ho so
Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI
5.1. Truéc khi thuc hign ky thuat
- Sai sot: Té bao sinh thiét phdi néu chua st dung ngay, c6 thé duoc bao
quan -80°C tir 3-5 ngay dé dam bao do 6n dinh chét luong mau.
- Xir tri: LAy lai mAu (néu can thiét khi cac chi s phan tich khong dat).
5.2. Trong qua trinh thuc hién k¥ thuat
- Sai s6t: Moi sai léch khi thuc hién quy trinh déu gay anh huong dén két
qua.
- Xir tri: Can dam bao chinh xac & mdi budc va toan bo quy trinh.
5.3. Sau khi thuc hién k§ thuat
6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG
- Thyc hién noi kiém va danh gia két qua noi kiém theo quy dinh.
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- Tham gia, thyc hién va danh gia két qua ngoai kiém/so sanh lién phong
(néu co).
7. TAI LIEU THAM KHAO
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7. KHAM VA TU VAN BENH DI TRUYEN

1. PAI CUONG
1.1. Muc dich caa ky thuat

Quy trinh kham va tu van bénh di truyén nham quy dinh va hudng dan
cong tac kham bénh, xét nghiém va tu van cho ngudi bénh/khach hang tai cac
chuyén khoa Di truyén 1am sang; gop phan nang cao chat lwong kham, chira
bénh tai Bénh vién.

1.2. Dinh nghia

Bénh di truyén bao gdm céc bénh lién quan dén su bat thuong trong vat
lieu di truyén tir cAp d6 té bao dén cap do phan tir, va cac bénh bam sinh bat
thuong c6 thé biéu hién tir khi sinh ra hoic sau nay do nguyén nhan di truyén.
Nhitng bénh nay anh huéng dén nhiéu chuyén nganh 16n nhu Nhi khoa, San
phu khoa, Tim mach, Huyét hoc, Tiéu hda, Than kinh, Noi tiét, Nam khoa va
Ung thu.

Kham va tu van bénh di truyén 1a mot qua trinh trong d6 cac bac si thu
thap bénh str, tham kham 1am sang, thuc hién cac xét nghiém can thiét va dua
ra chan doan, huéng dan hoac diéu tri d6i vai cac bénh Iy di truyén. Tu van di
truyén bao gom giai phap thich hop va huéng dan vé cac van dé y té, dién bién
bénh, nguy co di truyén va céc lra chon dé giam nguy co tai bénh bénh. Quéa
trinh nay ton trong quyén tu quyét dinh caa ngudi duge tu van va hd tro dua
ra cac quyét dinh c6 hiéu biét vé stic khoe va sinh san caa minh, phi hop véi
gia tri va tin hiéu ca nhan. Nha tu van dich vy truyén thong khong dua ra quyét
dinh cudi ciing vé ton trong su lya chon cia ngudi dugce tu van.

2. CHUAN BI
2.1. Nguwai thuc hién:

- Kham va tu van bénh di truyén: Béc si: 01.

- Tu van di truyén: Béc si hoic twong duong: 01.

- biéu dudng/ky thuat y: 01.

2.2. Vat tu:
- Dung cu khdm bénh: éng nghe, may do huyét ap, thudc diy do vong
dau, ba phan xa, trang hat, can do chiéu cao can ning, ddong hd bam thoi gian.
- Khau trang tiét trung.
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- Gang tay tiét trung khong bot.

- Con sat khuan.

- Nudce mudi sinh 1y,

- Betadine.

- Phiéu chi dinh xét nghiém.

- Phiéu kham va tu van bénh di truyén.

- Phiéu ddng thuan thuc hién xét nghiém.

2.3. Trang thiét bj

Bo may tinh c6 phan mém bénh &n di truyén dién tir / bénh an di truyén
gidy.
2.4. Chuan bi nguoi bénh

- Nguoi bénh ¢6 nhu cau kham va tu van bénh di truyén hoic duogc chi
dinh kham bénh di truyén dang ky kham va tu van bénh di truyén tai quay don
tiép chung caa bénh vién hoac quay don tiép ciia Cac chuyén khoa Di truyén
1am sang. Sau khi dang ky thanh cong, mdi ngudi bénh s& co phiéu kham bénh.
Tu van di truyén.

- Nguoi bénh duoc huéng dan vao phong kham bénh va tu van di truyén.

- Nguoi bénh kham va tu van di truyén lan dau sé dugc kham, tu van, xét
nghiém di truyén, xét nghiém chuyén khoa lién quan dén bénh, c6 két qua xét
nghiém sé& duoc tai kham va tu van di truyeén.

- Ngudi bénh kham va tu van di truyén khi da c6 két qua xét nghiém di
truyén, can chuan bi du hd so kham chita bénh lan dau hozc tir cac chuyén khoa
(néu co).

2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu xét nghiém: Giay chi dinh xét nghiém ghi day du thong
tin vé& ngudoi bénh: ho tén, tudi, guong bénh, khoa phong, chan doan...

- Kiém tra lai c4c thu tuc hanh chinh theo quy dinh.

- Kiém tra lai chi dinh/chéng chi dinh (néu co).

- Kiém tra ho tén, tuoi, thong tin thai phu.

- Kiém tra lai cac xét nghiém can thiét.
2.6. Thoi gian thuc hién ky thuat (udc tinh, don vi la gio):

Thoi gian thyuc hién tly theo bénh tat, ¢ thé dao dong tir 10 phut dén
30 phit.
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2.7. Pia diém thuc hién k¥ thuat: Phong kham va tu van di truyén
3. AN TOAN

Ap dung cac bién phap an toan chung khi khdam bénh va thuc hién tu van
di truyén. Phong kham dam bao an toan theo quy dinh vé phong chéng chay
nd chung, c6 du anh séng, nhiét do va do am phu hop, dam bao vé tiéng 6n
khong anh huong toi qua trinh kham va tu van di truyén, phong tu van can doc
lap véi cac phong khac, mang tinh chat riéng tu. Trong phong c6 bang chi dan
va quy trinh kham, tu van di truyeén.

4. CAC BUOC TIEN HANH

4.1. Cac buwéc thuc hién ky thuat

Buéc 1. Mé ho so bénh an di truyén dién ti/ bénh an gidy
Buwéc 2. Héi bénh s

- Hoi thoi diém phat hién thay bat thuong, dién bién, trinh ty xuat hién
va bién d6i vé murc d6 cac biéu hién bat thuong doé.

- Hoi ky nhitng lan kham trude. Cac xét nghiém, tham do 1am sang va
can 1am sang lién quan dén van dé bat thuong di truyén ciing nhu cac bénh toan
than khac.

Cac bénh tat di truyén 12 bam sinh hoic méi phat sinh, ddi twong kham
c6 thé tra 1oi, hoac can phai khai thac bénh sir tir nguoi giam ho cua nguoi
bénh, bénh c6 tinh chat gia dinh can khai thac ca triéu ching cia nhitng nguoi
c6 biéu hién bénh tuong tu ngudi bénh.

Buéc 3. Héi tién sir

- Hoi tién str bénh tat caa ban than thai phu: cac bénh noi khoa, ngoai
khoa, san phu khoa.

- Hoi tién sir gia dinh, dong ho vé cac bénh di truyén, c4c di tat bam sinh.
Buwéc 4. Xay dung pha hé

Thuc hién xay dung pha hé it nhat ba thé hé, cha thich rd di trong thim
kham va tu van di truyén.

Buéc 5. Kham bénh

- Kham toan than/ bg phdn

+ Do chiéu cao, can ning.

+ Kham da, niém mac xem c6 thiéu mau hay pha khéng.

+ Po huyét ap: tu thé nam hoic ngoi.
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+ Kham tim phoi.

+ Kham nam khoa, san phu khoa va céac dic tinh sinh duc phu (néu can
gui chuyén khoa kham).

+ Kham céc b phan khac, néu bat thuong chuyén kham chuyén khoa.

- Kham bénh di truyén

+ Panh gia tam 1y, tAm than ngudi bénh (théng qua hoi bénh va céac test
tri tug), c6 thé guri khdm chuyén khoa tam than néu can.

+ Quan sat hinh thai khuén mat va cac b6 phan trén khudn mat, cac hoi
chung bénh tat di truyén thuong co di hinh khudén mat (dysmorphic), ¢ thé
nhan hd trg tr Gng dung phan mém tri tué nhan tao dé nhan dién
(FACE2GENE).

+ Quan sat va kham tir toan than dén cac bo phan co thé, dinh hudng tir
cac bénh/ hoi ching di truyén (goi ¥ tir khuén mat di hinh, toan than, bo phan
bat thudng).

+ Poi véi cac bénh co tinh gia dinh, can yéu cau kham cho nguoi 6
biéu hién triéu chiing hodc chua 16 lién quan dén ngudi bénh (trong clng pha
hé duoc xay dung).

- Chdn dodn so bé bénhl héi ching di truyen.

Buéc 6. Tw van truéc xét nghiém (néu nguwoi bénh chwa cé xét nghiém di
truyén hoic cac xét nghiém chan do4n)

- Tu van cac xét nghiém di truyeén.

- Tu van cac xét nghiém chuyén khoa.

- Tu van c4c xét nghiém di truyén pht hop véi ngudi bénh, tu van trudc
xét nghiém dé nguoi bénh déng thuan thuc hién xét nghiém, phuc vu cho chan
doan va tién lugng bénh.

- Nguoi bénh ki phiéu ddng thuan xét nghiém di truyén.

Bwéc 7. Chi dinh xét nghiém (néu co)
Buéc 8. Chan doan bénh, tat, hgi chirng di truyén

- Dya vao cac tham kham lam sang va can lam sang.

- Hoi chan di truyén, Hoi chan lién chuyén khoa (néu can).
Buwéc 9. Tu van di truyén sau xét nghiém

- X4c dinh bénh, tat, hoi chitng caa nguoi bi mac 1a gi?.
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- Bénh, tat c6 di truyén khdng? Néu cé di truyén thi theo co ché, quy luat
nao?

- Tién lugng bénh, tat, cac rai ro cua bénh tat. Xac dinh kha niang diéu
tri va phong bénh, hudng nghiép cho nguoi bénh néu can thiét.

- X4c dinh xac suit sinh con binh thuong, con bi bénh, con mang gen
bénh, gitp cho nguoi duoc tu van hiéu vé nhitng rai ro, nguy co tai mac bénh
néu sinh con, tir &6, dwa ra nhitng quyét dinh phu hop véi ban than ho, véi gia
dinh va xa hoi.

- Can két hop tam ly y hoc va luat phap dé bao vé hanh phiic cho nguoi
bénh. Tao sy tin twdng, yén tam caa ngudi duoc tu van, hiéu rd vé bénh tat va
c6 su ttng xir phU hop véi bénh tat di truyén.

Bwéc 10. Chi dinh thudc va cac phwong phap diéu tri phd hop (néu co)
Buéc 11. Tong két qua trinh tw van di truyén, hen kham lai

- Viéc hen kham lai tuy tinh trang va mic @6 bénh.

- Tong két noi dung tu van di truyén cho ngudi bénh/ gia dinh nguoi
bénh- Theo ddi va danh gia két qua tu van di truyén dé tim soat bénh tat, hoi
chang di truyén.

Buwéc 12. Ghi va hoan thién hé so bénh an.
4.2. Nhan dinh két qua

TUy ting trudng hop vai nhiing két qua xét nghiém da c6 va duoc chi
dinh thém ma dua ra chan doan xac dinh, tu van va phuong hudéng diéu tri, du
phong cho nguoi bénh.

4.3. Tra két qua va luu trir ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén

quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRIi
5.1. Trwéc khi thuc hién kham va tw véan di truyén

- Sai sot: Khong dung nguoi bénh

- Xt tri: Bam bao ding nguoi bénh, bac si ding chuyén nganh
5.2. Trong qua trinh kham va tw van di truyén

- Sai sot: khong du thong tin ctia nguoi bénh

- Xr tri:

+ Khai thac day du tién str, bénh st, tranh bo sot.
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+ V& va xay dung pha hé dung, day du dua trén thong tin khai thac tur
nguoi bénh va cac xét nghiém da co.

+ Chi dinh dtng xét nghiém dé phuc vu cho chan doan
5.3. Sau khi thuc hién kham va tw van di truyén

- Sai s6t: khéng theo ddi va tim soat bénh

- Xur tri:

+ Can dua ra huéng xu 1y kip thoi, bién phap xir tri va diéu tri thich hop.

+ Tu van dwa ra nhitng thong tin bién phap dé phong va chira bénh mot
cach hiéu qua nhat cho tuong lai ngudi bénh va nguoi nha cua ho.

+ Theo ddi va danh gia két qua.
6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQONG

Dua trén cac két qua xét nghiém va hd so bénh an di truyén dua ra chan
doan, diéu tri va tu van cho ngudi bénh.
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8. XET NGHIEM NHIEM SAC THE BANG KY THUAT DNA
MICROARRAY

1. DAl CUONG
1.1. Muc dich caa ky thuat

Xét nghiém nhiém sic thé bang ky thuat microarray (SNParray,
aCGH...) 1a mot xét nghiém dugc st dung dé phét hién sy mét can bang nhidm
sac thé, cac bién thé s6 lugng ban sao kich thudc nho (vi lap doan/ vi mat doan)
trong toan bo hé gen.
1.2. Dinh nghia, nguyén ly

Xét nghiém nhiém sic thé bang k¥ thuat microarray sir dung cac doan
dd DNA ngén (probe) dic hiéu cho céc ving gen (locus) can khao sat nam trén
23 cap nhiém sic thé (NST), duoc sap xép mot cach chinh xac trén lam kinh
thanh mot hé thong ludi duoc goi 1a con chip. Tién hanh lai DNA huynh quang
réi so sanh cuong do tin hidu caa mau xét nghiém véi mau chang. Ky thuat
nay cd thé phat hién nhiing thay doi c6 kich thudc tir 100 Kb (tly thudc do
phan giai caa ting kit) - ¢6 phan giai nay cao hon t&i 1000 lan so voi do phan
giai ctia nhidm sac thé d6 thong thuong, do d6 cho phép phat hién cac ving
nho ma k§ thuat karyotype khdng thé phét hién duoc.
2. CHUAN BI
2.1. Ngwoi thuc hién

- Bac si: 02 nguoi;

- Ky thuat y hoac twong duong: 02 nguoi.

2.2. Vit tu

- Hop dung slide tranh ozone.

- Ong thu mau1,5 mL chéng bam dinh va khong nhiém RNase (bén tai
98°C).

_ Pipet don kénh dai thé tich 0,1-2,5 pL; 2-20 pL: 20-20 uL; 100-1000
ML.

- Pipet da kénh dai thé tich 10 - 100 pL; 30 -300 pL.

- Bau tip chdng bam dinh (thé tich tir 0,5 - 1000 pL).

- Bong hd bam gio.

- Bia PCR 96 giéng.

- bia PCR 96 giéng va céc nap dai 8 giéng.
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- Miéng nhua dan dia vi tam, miéng film dan dia, tim nhom dan dia.

- Giay tham, gidy nhom.

- Gang tay tiét trung khong bot.

- Binh trir tiét trung.

- Bia thuy tinh 1,5 L.

- Khay dung da lanh.

- Nhip sach.

- Khay dung lai rira (x3 hodc x5 vi tri slide) va dia rira thé tich 250 mL.

- Bo kit tach chiét DNA (tuy chon).

- B kit tinh sach DNA tuy chon.

- 1xTE (pH 8.0), dung cho sinh hoc phan tir (10mM Tris-HCI, 1 mM
EDTA*Na2).

- Nudc cat DNase/RNase-free.

- Nudc siéu sach Milli-Q.

- Human Genomic DNA.

- B6 hda chat lai va chip lai.
2.3. Trang thiét bi

- Heé thong Microarray Scanner- - Hé thong lai twong ng véi chip lai.

- May 1 slide thiét 1ap nhiét do tai 67°C - Long sat quay cho may 1 slide

- Khay rua slide Microarray.

- Ong thanh mong 200 pL.

- Ngin lai hod bang thép khdng gi (Agilent p/n G2534A).

- Ngin lai hod bang thép khong gi.

- bém dung cho lai hoa slide - loai dong goi 8-.

- May do nong d6 DNA.

- May khudy tir gia nhiét.

- May spindown.

- May ly tdm lanh dé ban téc do 12000 x g.

- Ong PCR 0,5 mL thanh moéng loai trong.

- May luén nhiét c6 ché do l1am nong nap.

- May vortex.

- May do quang phd UV-VIS.

- May c6 chan khong.



69

- Bé nuéc tuan hoan hoic block nhiét. Cho tach chiét DNA, thiét Iap
tai 56°C, 37°C, 65°C va 98°C.

- Thanh khuay tir, 7,9 x 38,1 mm (x2 hoic x4).

- Tu hat 4m hodc hop dung N2 sach dé trit slide.

2.4. Chuan bi miu bénh pham
2.4.1. Béi véi QTKT Idy mau bénh pham

- Loai mau: Mau mau ngoai vi chéng dong EDTA, mau té bao nhu té
bao dich i, mau té bao khac. ..

- Thé tich mau: mau mau ngoai vi 2 mL-3 mL, dich 6i 10-15 mL.

- Thoi diém téi wu dé lay mau xét nghiém: mau mau ngoai vi doi véi
sau sinh, mau dich i Ia tir tuan 16 cua thai ky. Ghi nhan tudi thai tai thoi
diém choc 6i.

- Kiém tra thong tin:

+ Kiém tra lai chi dinh/chéng chi dinh (néu co).

+ Kiém tra ho tén, tuoi, thong tin thai phu.

+ Kiém tra lai cac xét nghiém can thiét.

2.4.2. Boi véi QTKT vé thuee hién xét nghiém: chuan bi mau bénh pham:
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doan, loai miu
bénh pham, thoi gian 1dy mau bénh pham...

2.6. Theot gian thuc hién ky thuat (udce tinh, don vi la gio): 96 gio

2.7. Pia diém thuc hién ky thuat: Phong xét nghiém di truyén — sinh hoc phan
tur.

3. AN TOAN

Néu cac van dé an toan can luu y khi thuc hién ki thuat (néu can thiét),
c6 thé bao gom:

Ap dung cac bién phap an toan chung khi xir Iy mau va thyc hién xét
nghiém theo quy trinh vé an toan xét nghiém, an toan dién va phong tranh chay
no, an toan hoa chat: c6 bang chi dan an toan ting loai hda chat (co thé xay
dung quy dinh riéng néu can), an toan sinh hoc, an toan méi truong: danh gia
cac yéu tb vi khi hau nhu nhiét do, d6 am, anh sang, tiéng on...
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4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién

4.1.1 Buéc 1. Chudn bj mau DNA
a. TAch chié¢t gDNA

- DNA can duoc tach trong vong 24 tiéng sau khi thu mau.

- Lwong DNA > 500 ng duoc khuyén cdo st dung phuong phap truc tiép
(Direct Method, xem muc 3.1.4). Lugng DNA < 500 ng dugc khuyén céo sir
dung phuong phap khuéch dai gDNA (xem muc 3.1.3).

- DNA sau khi dugc tach va tinh sach c6 thé dugc bao quan trong moi
treong Tris-EDTA (pH 7.2) tai 2 - 8 °C trong 1 nam; tai -20 °C trong vong 7
nam; va tai -70 °C cho it nhat 7 nam.

b. Pinh lwong va kiém tra chdt lwong DNA

Tuy chon cac phuong phap do quang phé UV-VIS hay bang may do
Qubit.

c. Khuéch dai (Amplification of gDNA)

Chuyén 50 ng gDNA vao 6ng 200 pL hoac giéng, pha lodng véi nuée
Dnase/Rnase-free thé tich 10 pL.

- Thém 1 pL dung dich 10x Fragmentation Buffer vao mdi mau. Pipet
1én xudng nhe dé tron déu.

- bit cac dng hoidc giéng chira mau vao may luan nhiét, cai dat nhiét do
nap nhiét & 95 °C va 1 trong chinh xac 4 pht.

Luu y: Thoi gian G phan manh gDNA s& anh hudng dén chat luong va
két qua quy trinh.

- Chuyén cac mau sang khay da lanh ngay sau khi hét thoi gian 1, sau
d6 ly tam nhanh dé tap trung phan dung dich béo trén thanh éng xuéng day.
Luu ¥: Phai tiép tuc thuc hién budce 2 d¢é khong 1am anh huong dén chat lugng
library DNA.

d. Chudn bj DNA library

- Thém 2 pL dung dich 1x Library Preparation Buffer vao mdi mau.

- Thém 1 pL dung dich Library Stabilization Solution vao mdi mau.

- Tron déu, ly tdm nhanh dé tap trung phan dung dich bam trén thanh
6ng xudng day, dat cac dng hoidc giéng chira mau vao may luan nhiét, cai dat
nhiét do nap nhiét & 95°C trong 2 phit.
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- Chuyén mau sang khay d4 lanh, ly tAm nhanh dé tap trung dung dich
xudng ddy, chuyén lai vé khay da lanh.
- Thém 1 pL dung dich Library Preparation Enzyme. Tron déu, ly tam
nhanh dé tap trung dung dich xudng day.
- it céc dng hoidc giéng chira mau vao may luan nhiét va u theo diéu
kién trong bang 1 (tong thoi gian ¢ hon 1 tiéng).
Bdng 1. Chu trinh 4 nhiét chudn bi DNA library bang may luan nhiét

Nhiét do Thot gian (phat)
16°C 20
24°C 20
37°C 20
75°C 5
4°C o0

- Lay mau ra khoi may luan nhiét, ly tam nhanh dé tap trung dung dich xuéng
day. Tong thé tich mdi mau Iic nay 1a 15 pL. C6 thé tiép tuc thuc hién budc
khuéch dai hoac trir mau & -20°C trong vong 3 ngay.
e. PCR
- Chuan bi c4c thanh phan cho phan tng PCR trong
- Bang 2 trén khay da lanh.
Bang 2. Thanh phan phan ing khuéch dai gDNA

Thanh phan Thé tich | x16 phan | x48 phan | __ phan

(uL) rng ung (ML) |ang (uL)
(LL)" . .

10x Amplification 7,5 127,5 375

Master Mix

Nuclease-Free Water 47,5 807,5 2375

WGA DNA Polymerase 5 85 250

Tong thé tich caa 60 1020 3000

Amplification Master

Mix
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- Thém 60 uL Amplification Master Mix vao mdi 15 uL. mau thu dugc
& budc trude dé dat tong thé tich phan aung PCR 14 75 pL.
- Tron va ly tdm nhanh, dit ng hoic giéng chira phan tng vao may luan
nhiét va van hanh chu trinh nhiét véi diéu kién trong Bang 3:
Bang 3. Chu trinh nhiét phan izng khuéch dai gDNA

Budc Nhiét 3o Thoi gian

Téach mach ban dau 95°C 3 phut

Lap lai 14 chu ky:

- Tach mach 94°C 15 giay
- Kéo dai 65°C 5 phat
Két thlic 4°C o

Két thic phan iing PCR, giiz mdu ¢ 4 °C hodc triz lanh & -20 °C trong
vong 3 ngay cho dén khi thuc hién buéc tinh sach.
4.1.2 Buoc 2. Tinh sach

- Sur dung kit tuy chon hoac GenElute PCR Clean-Up.

- Binh lwong san pham DNA di khuéch dai.

- Kiém tra chat lugng san pham DNA khuéch dai bang phuong phap
do Nanodrop hoac phuong phap tuong khac tuong trng.

Chuan b truéce khi danh ddu DNA

- Chuyén 2 pg mau DNA di khuéch dai va tinh sach vao 6ng 1,5 mL
Rnase-free hodc dia PCR, pha lodng v6i nugc DNase/Rnase-free dé dat thé
tich 26 pL. Pam bao lugng DNA trong mau DNA thuc va mau DNA ching
1a nhu nhau trudc khi thuc hién budce phan img danh dau.

- Néu thé tich mau DNA da khuéch dai va tinh sach (2 pg) vuot qué 26
uL, thuc hién bude c6 dac mau DNA bang may Vacuum concentrator (Speed
Vac) va hoa tan mau véi DNase/Rnase-free water.

4.1.3 Buée 3. Phurong phdp truc tiép (Direct Method)
a) Phan ing phdn doan DNA bdang enzyme (Restriction Digestion)

- Cai dat nhiét do cac block nhiét hodc bé diéu nhiét & 37°C va 65°C,
dam bao thiét bi dat dén nhiét do yéu cau trudc khi u; hoic sir dung may luan
nhiét dé cai dat cac nhiét do trén.
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- Ra dong 10x Restriction Enzyme Buffer va dung dich BSA. Bung nhe
6ng dé tron déu va ly tam nhanh (spindown). Bao quan trén d4 trong sudt qué
trinh str dung va trir dong -20°C khi khéng sur dung.

- Cho mdi phan ung, chuyén 500 ng gDNA vao 6ng DNase/RNase-free,
pha lodng voi nugc DNase/RNase-free dé mau dat dén thé tich 20,2 pL.

- Chuan bi Digestion Master Mix theo thanh phan trong.

- Pipet Ién xudng dé tron déu. Giir cac hoa chat trén khay dé lanh.

Bang 4. Thanh phan Digestion Master Mix

Moi

. A o x16 phan | x48 phan phan

Thanh phan han &n , . -
P P L) 9| Gng (uL) | dng (uL) | wng (uL)

Nuclease-Free 2,0 34 100
Water
10x Restriction 2,6 442 130
Enzyme Buffer
BSA 0,2 3,4 10
Alu | 0,5 8,5 25
Rsa | 0,5 8,5 25
Tong thé tich 5,8 98,6 290

- Thém 5,8 pL Digestion Master Mix vao mdi mau DNA, pipet Ién
xudng dé tron déu.

- U mau: Chuyén cac miu vao u nhiét do 37°C trong 2 tiéng

- Chuyén sang 65°C va u trong 20 phut dé bat hoat enzyme.

- Chuyén méu sang khay d4 lanh.

- Truong hop sir dung may luan nhiét, c6 thé cai dat chu trinh nhiét
nhu Bang 5 sau:

Bang 5. Phan itng phdn doan mau bang may luan nhiét

Bwoc Nhiét do Thoi gian
1 37°C 2 tiéng
2 65°C 20 phat
3 4°C %

Chuyén sang budc danh dau DNA (muc 3.2.1), hoic trir mau di phan
cit bang enzyme & -20°C trong vong 1 thang.
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4.1.4 Buoc 4. Tién hanh

- Pua céc héa chit ra khoi ta Am sau va dé cac hoa chéat tai nhiét do
phong tir 15 - 30 phat trudc khi sir dung. Dam bao cac hoa chat da dugc rd
dong trudce khi st dung:

- Pua cac hoa chat tir tu lanh (2 - 8°C) va dé cac hoa chat tai nhiét do
phong tir 15 - 30 phut trudce khi su dung:

+ DNA thuc;

+ DNA chung (ni);

+ DNA chang (nam).

- Trudc khi st dung, vortex déu va ly tim nhanh cac mau DNA thyc,
mau DNA chting va cac hda chat si dung. Dé cac hoa chat tai nhiét d6 phong
dé dam bao d6 hoa tan va tron tdi da.
4.1.4.1 Bdanh dau huynh quang 1én DNA (Fluorescent Labeling of gDNA)

1. Cac mau DNA thyc s& dugc danh dau mau cyanine 5 va mau DNA
chung (Human Reference DNA, nam va ni) s& gan mau cyanine 3.

2. Cai dat nhiét d6 cac block nhiét hodc bé diéu nhiét & 98°C, 37°C va
65°C, dam bao thiét bi dat dén nhiét d6 yéu cau trudce khi u; hoic sir dung may
luan nhiét dé cai dat cac nhiét do trén.

3. Ly tdm nhanh cac mau (1 phut, 6000 x g) dé tap trung phan dung dich
xuéng day.

4. Thém 5 pL Random Primer vao mdi 6ng hoic giéng chtra 26 uL mau
DNA. Pipet 1&n xubng nhe dé tron déu.

5. Chuyén cac mau vao u nhiét do 98°C trong 10 phit, sau d6 chuyén
sang khay da lanh va u trong 5 phuat. Truong hop st dung may luan nhiét, cé
thé cai dat chu trinh nhiét nhu sau (Bang 6). Sau khi hoan thanh budc u, ly tam
nhanh cac mau.

Bang 6. Tach mach va phan manh DNA bang may luan nhiét

Buwoc Nhiét do Thot gian
1 98°C 3 phat
2 4°C 0

6. Chuan bi hoa chat danh dau Labeling Master Mix, chtra cyanine-3
hodc cyanine-5 trén khay da lanh vai cac thanh phan theo thir tu trong Bang 7:
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Bdng 7. Chudn bji Label Master Mix

. 5 1 phan x8phan | x24phan | phan
Thanh phan . . .
wng (L) | @ng (uL) | dng (uL) | dng (UL)
5x Reaction 10,0 85 250
Buffer
10x dNTPs 5,0 42,5 125
Cyanine 3-dUTP 3,0 25,5 75
hoac
Cyanine 5-dUTP
Exo (-) Klenow 1,0 8,5 25
Tong thé tich 19,0 161,5 475

7. Thém 19 pL Labeling Master Mix vao mdi mau DNA, tong thé tich
phan ang lGc nay 12 50 pL. Pipet 1én xuéng nhe dé tron déu.

8. U mau:

- Chuyén cac mau vao u nhiét do 37°C trong 2 tiéng

- Chuyén sang 65°C va u trong 10 phut dé bat hoat enzyme.

- Chuyén méu sang khay d4 lanh.

9. Trudng hop st dung may luan nhiét, c6 thé cai dat chu trinh nhiét nhu
Bang 8 sau:

Bang 8. Phan itng danh dau DNA bang may luan nhiét

Buwéc Nhiét do Thot gian
1 37°C 2 tiéng
2 65°C 10 phat
3 4°C 00

10. Sau khi hoan thanh buéc 1, ly tim nhanh cac mau. Mau DNA da
danh dau huynh quang c6 thé luu trir & -20°C trong diéu kién téi.
4.1.4.2 Tinh sach san pham DNA danh dau (Purification of labeled DNA)
Mau DNA d3 danh dau dugc tinh sach bang cot Purification Column.
Luu y: Tuyét ddi tch riéng cac mau DNA duoc danh dau cyanine-3 va
cyanine-5 khi thuc hién budc tinh sach nay.
- Ly tdm nhanh cac mau DNA d3 danh dau (1 phat, 6000 x g).
- Thém 430 pL 1xTE (pH 8,0) vao mdi mau.
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- V6i méi mau DNA can tinh sach, dat 1 cot tinh sach vao 6ng thu mau
2-mL va danh dau tén tirg mau. Chuyén mau DNA vao cot.

- bay k¥ nip cot, ly tdm trong 10 phat & 14000 x g, nhiét d6 phong. D6
bo phan dung dich va dat cot vao lai dng thu mau.

- Thém 480 pL 1xTE (pH 8,0) vao madi cot. Ly tam trong 10 phat 14000
X g trong nhiét do phong. D6 bé phan dung dich.

- Chuyén cot sang 6ng thu mau 2-mL moéi, danh ddu t&n mau twong ung,
lwu ¥ quay nguoc cot lai khi dit vao dng. Ly tdm trong 1 phat & 1000 X g trong
nhiét d6 phong dé thu mau tinh sach. Thé tich cia mdi mau vao khoang 20 -
32 L.

- Thém 1xTE (pH 8,0) hoic sir dung Vacuum Concentrator dé ¢ dic
mau dat dén thé tich twong ung trong Bang 9.

- Tron déu mau. Néu mau kho hoic tua sau qué trinh co dic, G mau trén
khay d4 trong 5 phut, sau d6 pipet 1én xubng 10 lan dé tan mau.

- Lay 1,5 pL mdi mau dé thyc hién danh gia luong thu duoc (Yield) va
hoat tinh cu thé caa cac mau nhuém huynh quang (Specific Activity).

- Trong 6ng 1,5 mL Rnase-free Microfuge Tube hoic éng 200 pL Thin-
Wall, tron mau DNA thuc (danh dau cyanine-5) va mau DNA chtng (danh dau
cyanine-3) theo ty I¢ twong trng trong Bang 9.

Bang 9. Thé tich mau va téng thé tich hén hop mau danh dau

Thé tichmau | Téng thé tich

danh dau véi hdn hop sau
Microarray | Cyanine 3 hoac khi do Vit chwra
Cyanine 5 sau Nanodrop va
khi tinh sach tron
4-pack 21 uL 39 uL 1,5-mL RNase-free

Microfuge Tube; 200-
pL Thin-Wall Tube hoac
dia PCR 96 giéng

Pé xac dinh luong thu dugc (Yield)va ty 1&é danh diu (Degree of
Labeling) va hoat tinh cu thé cua ting loai huynh quang (Specific Activity), st
dung NanoDrop 8000 hoac 2000 UV-Vis Spectrophotometer
4.1.4.3 Lai DNA (DNA Hybridization)
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a) Chudn b;i dung dich khda nén 10x Blocking Agent

- Thém 1,35 mL nuéc Dnase/Rnase-free vao 6ng chtra 10x aCGH
Blocking Agent dong kho.

- Gitr & nhiét do phong trong 60 phit va vortex dén khi tan déu trude khi
st dung hoac trir lanh.

Luu ¥: 10x Blocking Agent di hoa tan ¢ thé duy tri chat luong trong 120 ngay
khi trix & -20°C, chi rd dong tdi da 3 1an.
b) Chudn bi mdau DNA dénh ddu dé thuc hién lai (hybridization)

- Cai dat nhiét do cac block nhiét hoic bé diéu nhiét ¢ 98°C, 37 °C, dam
bao thiét bi dat dén nhiét do yéu cau; hoic sa dung may luan nhiét dé cai dat
cac nhiét do trén.

- Chuan bi hda chat lai Hybridization Master Mix theo cac thanh phan
twong ung vaéi bo kit lai.

- Thém 71 pL Hybridization Master Mix vao mau hén hop DNA thuc
(Cyanine-5) va DNA chang (Cyanine-3) (39 L), tong thé tich phan tng 12 110
ML.

- Pipet I&n xubng dé tron déu, ly tam nhanh dé tap trung dung dich xudng
day ong.

- Chuyén mau vao & ¢ 98°C trong 3 phut, sau d6 chuyén nhanh mau sang
37°C u trong 30 phdt.

- Truong hop sir dung may luan nhiét, c6 thé cai dat chu trinh nhiét nhu
Bang 11 sau:

Bang 11. Nhiér dg cho phan ing lai bang may luan nhiét

Bwoc Nhiét do Thot gian
1 98°C dung 3 phut
2 37°C 30 phut

L4y cac 6ng mau, ly thm nhanh 1 phat & 6000 x g dé thu mau san sang
cho phan tng lai & day ong.

Luu y: Mau da ra dong phai dugc thyuc hién phan ang lai ngay lap tic.
Néu khdng, duy tri hdn hop ¢ nhiét @6 37°C cho dén khi lai.
¢) Lap slide vao busng lai
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- Pt mot slide dém (gasket slide) sach vao day budng Agilent SureHyb,
huéng mat slide dém c6 danh dau Ién trén va thang hang véi phan hinh chix
nhat trén day budng. Dam bao slide nam bang phang va khéng bi chénh.

- Pipet lay 100 pL mau lai va nha ra cham, trai ¢éu mau Ién bé mat slide
déem.

Luu y: Duy tri nhiét d6 gan 37°C nhat dé ¢am bao hiéu suat phan @ng.
C6 thé thyc hién tirng mé phan ang nho, va bd tri phan ang trén khay nhiét, 10
nhiét hoac may luan nhiét.

- Bat microarray slide 1én trén slide dém, sao cho mat phan tng (active
side) tiép xtc voi slide dém va mat c6 ma vach hudng 1én trén, nhan “Agilent”
huéng xudng dudi. Chinh slide cho bang phang va khéng bi chénh.

- Pay nap budng SureHyb lai va truot thanh kep vao dé khoa chit 2 slide
véi nhau.

- Xoay ngang budng dé mat microarray slide uét déu bang cach quan sét
cac bong khi gitra 2 slide di chuyén. G6 nhe néu can dé di chuyén cac bong
khi, dam bao mit slide tiép xtic déu véi dung dich.

d) Phan u#ng lai

Pit buong lai vao khay cua 10, bat dau tir vi tri gitta khay. Pat toc do
xoay l1a 20 rpm, nhiét do 67°C trong 24 tiéng.

Luu y:

+ Sap xép céc slide sao cho khay chira duoc can bang truge khi van hanh
10 xoay.

+ L0 phan &ng lai phai duoc hiéu chuan dinh ky dé dam bao két qua tét.
4.1.4.4 Rua (Microarray Wash)

Luu y: Budc rira microarray phai dugc thuc hién trong diéu kién ozone
< 5 ppb. Xéc dinh muc ozone trong phong thi nghiém dé chon quy trinh ria
phu hop.

a) U am dung dich Wash Buffer 2

- Nhiét d6 caa dung dich Agilent Oligo aCGH/ChIP-on-Chip Wash
Buffer 2 phai duoc duy tri & 37°C cho hiéu suat toi uu.

- L4y luogng buffer can dung sang chai chira di tiét tring, u 4m trong ta
1 hodc bé diéu nhiét & 37°C qua dém.
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- Bat dia nhudm slide, dia 1,5 L, va binh chra 1-2 L nudc Milli-Q vao
ta 4m hoic bé diéu nhiét & 37°C qua dém.
b) Rira véi meée Milli-Q
Trang k§ dia nhudm slide, khay dung slide, diia khudy bang nuéc Milli-
Q trudc khi dung. Trang ria 5 lan.
c) Rua slide microarray
Bang 12. Piéu kién rira microarray

Pia | Wash Buffer Nhiét do Thoi gian
Théo budng | #1 Wash Buffer 1 Nhiét do
lai phong
Rua lan 1 #2 Wash Buffer 1 Nhiét do 5 phat
phong
Rua lan 2 #3 Wash Buffer 2 37°C 1 phut

Lubn si dung Wash Buffer méi, thay méi sau mdi quy trinh rira (t6i da
5 slide)

- b6 day dia nhuom slide #1 véi Agilent Oligo aCGH/ChIP-on-Chip
Wash Buffer 1 ¢ nhiét do phong

- Chuan bi dia #2:

+ Dat khay chira slide vao dia nhuom slide #2

+ Bo que khuay tir vao, d6 day dia #2 voi Wash Buffer 1 ¢ nhiét do
phong

+ Pit dia #2 1én dung cu khudy tir

- Chuan bj dia #3:

+ Pit dia 1,5 L da u 4m 1&n dung cu khudy tir c6 gia nhiét.

+ Pat dia nhuom slide #3 vao dia 1,5 L

+ Do day dia 1,5 L bang nudc Milli-Q ¢ 37°C

+ Po day dia nhuom slide #3 bang Wash Buffer 2 ¢ 37°C.

+ Bo que khuay tir vao, bat ché do gia nhiét & 37°C. Theo dbi nhiét do
bang nhiét ké.

- Thuc hién ria véi tieng slide, 1ay budng lai tir ta  va tiép tuc quay
nhitng budng con lai.

- Chuan bi thdo budng lai:
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+ Pt budng lai trén mat phang, thao 1ong ¢ theo nguoc chiéu kim
ddng ho.

+ Truot thanh kep ra, g& bo nap budng.

+ LAy 2 slide (slide dém - slide microarray) ra ma khong dé 2 slide tach
roi nhau. Gitr mét c6 ma vach hudng Ién trén, chuyén 2 slide vao dia #1

+ Tha nhe 2 slide vao dia #1 da chuan bj truéc.

- Trong dia #1, nhe nhang tach 2 slide ra tir phia ¢au c6 ma vach bang
dau nhip, giir slide ngap dudi dung dich. LAy slide microarray ra. Luu y luon
giir & goc c6 ma vach hoic bén canh slide, tuyét d6i khong cham vao mit
slide. Chuyén sang nhanh va sang dia #2.

- Lap lai tir bude 1 dén 6 cho 4 slide con lai. Mdi 1an chi rira ddng thoi
t6i da 5 slide.

- Khi da du 5 slide trong dia #2, bat khuay tir d¢én 350 rpm trong 5
phut. Biéu chinh téc d6 vira phai.

- Rura slide trong dia #3:

- Chuyén khay chta slide sang dia nhudém slide #3 c¢6 chira Wash
Buffer 2 ¢ 37°C, bat khudy tur, rira it nhat 1 phut, nhung khong qua 2 phut.

- Nhic khay chta slide cham va nhe nhang dé han ché dung dich bam
lai trén slide.

- B6 bo dung dich Wash Buffer 1 va Wash Buffer 2 sau khi st dung
cho mot 1an rua.

- Boc slide ngay sau khi rira dé han ché anh huong cua céc tac nhan oxi
hoa trong mdi trudng dén tin hidu. CO thé trix slide trong hop chuaa slide mau
cam trong hop khi N, trong diéu kién toi.

d) Pat slide vao khay gi slide

Poi véi hé thong SureScan Microarray Scanner

- Nhe nhang dit phan slide khong c6 ma vach nam Ién phan mép cua
khay gitr.

- Ha nhe slide xuéng khay giir, dam bao mit phan ¢ng (active side) co
chir “Agilent” hudng 1én trén va doi dién véi nap day

- bay nap nhua, nhan nhe dén khi nghe tiéng khap.
4.1.4.5 Doc tin hiéu xét nghiém (Microarray Scanning and Analysis)

- bat khay gitr slide vao khung quét cia may
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- Kiém tra tinh trang thiét bi.

- Bét dau quét, chon Start Scan.
4.2. Nhan dinh két qua

- Sau khi hoan tat quét slide trén hé thong Agilent SureScan, phan mém
CytoGenomics s& tu dong xuat két qua bao gom ca bao cdo QC va sai sb.

- C4c bién thé s6 lwong ban sao duoc phan 5 loai: gay bénh, ¢ kha ning
gay bénh, lanh tinh, cé kha nang lanh tinh, chua rd chirc nang. Viéc phan tich
va phan loai CNV dura vao phan mém di kém, cac ngudn dit liéu nhu Decipher,
Clinvar, OMIM.

- Xét nghiém cha me cd thé can thiét dé danh gia thém kha nang gay
bénh ctia mot sy thay doi s6 lwong ban sao. Mot sé truong hop cac co sd di
lieu sin c6 khong thé phan loai bién thé thi cd thé can nhac mot s6 yéu té bao
gom kich thudc va thanh phan gen trong ving bién thé dé gitp giai thich két
qua.

4.3. Tra két qua va luu trir ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI
5.1. Truéc khi thuc hién ky thuat

- Sai sot:

+ Gia tri 0D260/230 thap

+ Nong do DNA dau vao qué cao hoic thap

- X tri:

+ Tinh sach lai DNA

+ Pam bao hiéu chuan méy do quang phd bang dung dich dém thich hop

+ Pam bao gDNA hoan toan ¢ trong dung dich bang cach hat Ién va
xudng. Néu can, u & 37°C trong 30 phat. Néu nong d6 gDNA > 350 ng/ul, pha
lodng 1:2 trong Buffer AE hoic 1xTE (pH 8,0). Pinh luong lai dé dam bao
dinh luong la chinh xac.

+ Néu can, hay tinh sach lai DNA.

5.2. Trong qua trinh thuc hién k¥ thuat
- Sai s6t: Kha nang danh dau huynh quang 1én DNA thap
- Xur tri:
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+ Bao quan Cyanine dUTP & -20°C. Giit enzyme trén da va tré vé -20°C
nhu nhanh nhét c6 thé.

+ Kiém tra k§ thoi gian @ va nhiét d6 (sir dung may da hiéu chuan nhiét
ké), va sir dung may luan nhiét c6 nap gia nhiét.

+ Su bay hoi c6 thé 12 van dé khi xtr Iy mau & nhiét d6 cao nhiét d6. Bam
bao rang cac dng mau duogc day kin hoic sir dung dia Heat Sealer dé tranh bay
hoi.

+ Pam bao céc pipet khéng bi hiéu chinh.

+ Pam bao gDNA, hod chat va master mix duoc tron déu.

5.3. Sau khi thuc hién ky thuat

- Sai sot: Két qua phan tich khdng phu hop véi biéu hién 1am sang va
chan doan bénh.

- Xir tri: Can phan tich két qua va do6i chiéu 1am sang.

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUONG

- Yéu cau thuc hién noi kiém chat luong.

- Y&u cau thuc hién ngoai kiém hodc so sanh lién phong hoic kiém tra
mau mu. (Néu co)

7. TAl LIEU THAM KHAO

1. Agilent Oligonucleotide Array-Based CGH for Genomic DNA
Analysis Enzymatic Labeling for Blood, Cells, or Tissues (with a High
Throughput option) Protocol, Version 7.5, June 201.

2. Slater Howard R., Bailey Dione K., Ren Hua et al. High-resolution
identification of chromosomal abnormalities using oligonucleotide arrays
containing 116,204 SNPs. American journal of human genetics.
2005;77(5):709-726

3. Bejjani Bassem A, Saleki Reza, Ballif Blake C et al. Use of targeted
array-based CGH for the clinical diagnosis of chromosomal imbalance: Is less
more? American Journal of Medical Genetics Part A. 2005;134(3):259-267.

4. Kirchhoff, Maria Rose, Hanne Lundsteen et al. High resolution
comparative genomic hybridisation in clinical cytogenetics. Journal of Medical
Genetics. 2001;38(11):740-744
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9. XET NGHIEM CAC GEN BANG KY THUAT MULTIPLEX REAL-
TIME PCR

1. PAI CUONG
1.1. Muc dich ky thuat

Xét nghiém céc gen bang k¥ thuat Multiplex Real-time PCR nham phét
hién cac dot bién da biét, dong thoi & nhiéu gen phuc vu cho chan doan, tién
lwong va diéu tri bénh.
1.2. DPinh nghia, nguyén ly

Multiplex PCR 14 mot phuong phép sinh hoc phan tir phd bién nham
khuéch dai nhiéu trinh tw DNA chi trong mot phan tng PCR. Trong qua trinh
phén tich PCR da mdi, nhiéu trinh ty s& duoc khuéch dai cung Iic st dung
nhiéu cap moi, tat ca cac thanh phan duoc bo sung vao cling mét ng phan ang.
Nhu mét phwong phép cai tién cua phan tng PCR thong thuong, phuong phap
nay gidp rat ngan thoi gian thuc hién ma lai khdng anh huong téi két qua thi
nghiém. Van dé thuong gap trong phan tmg PCR don 1¢ (Single PCR) Ia hién
tugng am tinh gia do sai vé cac thanh phan hay chu trinh nhiét, ciing c6 khi lai
|2 hién tuong duong tinh gia do bi nhiém. Phuwong phap multiplex PCR di khac
phuc dugc hién twong am tinh gia do mdi san pham khuéch dai s& cung cap
mot gia tri gilp kiém tra cac phan doan dugc khuéch dai khac.
2. CHUAN BI
2.1. Ngwoi thuc hién

- Bac si: 01 nguoi;

- Ky thuat y hoac tuong duong: 01 nguoi.
2.2. Vit tu

- Ong dung méu chtra chat chéng dong K2 EDTA;

- Dao cat bénh pham loai st dung mot lan;

- Lam kinh;

- Ludi dao mo;

- Ong falcon 15mL;

- Ong falcol 50 mL;

- Pau con 10 pl 6 loc;

- Pau c6n 20 pl 6 loc;
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- Pau c6n 200 pl ¢6 loc;

- Pau cdn 1mL c6 loc;

- Ong thu mau c6 ndp 1,5 mL tiét trung;

- Ong thu mau c6 nép 2,0 mL tiét trung;

-Ong PCR 0,2 mL;

- Ong chuyén dyung do Qubit 0,5mL;

- Kit do ndng do va chat luong DNA/RNA;

- Kit tach ctDNA, DNA/RNA;

- Kit phat hién dot bién gen bang Multiplex Real-time PCR;

- C6n chuyén dung cho sinh hoc phan tu;

- Xylene;

- Nudéc tinh sach chuyén dung trong sinh hoc phan t;

- Gang tay cao su khong bét tan;

- Giy lau khéng bui.
2.3. Trang thiét bj

- Pipet ban tu dong c6 thé diéu chinh 0,1 - 10ul, 10 - 100pu1, 200 - 1000u;

- Tu thao tac PCR;

_ T lanh 4°C:

_ T lanh -20°C:

- Gia dé 6ng;

- Khay gitr lanh;

- Thung rac dung dau con va hoa chat;

- May ly tam;

- May vortex;

- May Spin down;

- May do nong d6 DNA;

- Ta An toan sinh hoc;

- May Real-time PCR.
2.4. Chuan bj bénh pham

- Loai mau bénh pham: Mau bénh pham mé, mau mé da duoc ¢b dinh
va vui nén (FFPE); mau mau; mau dich co thé khac.

- Tiéu chuan mau bénh pham: dam bao vé diéu kién bao quan va cach
ldy mau ding theo hudng dan caa bo Kit.
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- Quy dinh van chuyén, bao quan, luu trir bénh pham, thoi gian chuyén
dén phong xét nghiém: Mau duoc cho vao hop dung bénh pham va van chuyén
dén phong xét nghiém trong vong 4 gid ké tir khi lay mau (d6i véi mau
mau/dich co thé).

2.5. Phiéu chi dinh xét nghiém

Kiém tra chi dinh xét nghiém: ghi day du thong tin theo quy dinh, vi du
mot s6 thong tin chung nhu: ho tén ngudi bénh, tudi, giwdng bénh, khoa phong,
chan doan, loai mau bénh pham, thoi gian 1dy mau bénh pham, két qua chan
doan giai phau bénh (néu co) ...
2.6. Thai gian thuc hién xét nghiém

Thoi gian thuc hién xét nghiém tir lic tiép nhan bénh pham dén khi tra
két qua khoang tir 12 dén 18 gio.
2.7. Pia diém thuc hién xét nghiém

Phong xét nghiém di truyén — sinh hoc phan tu.
3. AN TOAN

- Bam bao an toan cho ngudi thuc hién xét nghiém, du phong nguy co
trudc, trong va sau xet nghiém.

- Hiéu chuan vat tu, thiét bi dinh ky.

- An toan dién va phong chong chay no.

- Pam bao day du bang chi dan an toan ting loai hoa chat.

- Bbam bao an toan sinh hoc.

- Pam bao cé4c yéu té moi truong nhu nhiét do, do 4m, anh sang. ..

4. CAC BUOC TIEN HANH
4.1. Lap biéu miu

Lap danh séch mau xét nghiém va dién cac budc thuc hién xét nghiém

cac gen tir bang ki thuat Multiplex Real-time PCR.
4.2. Chuén bi méi treong lam viéc

- Khir nhiém dung cu, thiét bi, bé mat, khong gian 1am viéc.

- Kiém tra va chuan bi du vat tu tiéu hao va dung cu can thiét.
4.3. Chuan bi mau DNA/RNA

- Quy trinh tach chiét dé thu duoc DNA tinh sach theo Kit taich DNA;

- Panh gia ndng d6 va chat luong DNA tach chiét tir mau bénh pham s
dung b kit chuyén dung.
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- Ly cac mau DNA téach chuan bi cho xét nghiém xét nghiém cac gen
tir bang ky thuat Multiplex Real-time PCR.

4.3. Thuc hién ky thuat Multiplex Real-time PCR:

- Pua cac thanh phan can thiét cua phan ung ra nhiét d6 phong 10 phut
dé ra dong hoan toan.

- Tron lan cac thanh phan sau vao mét ong 0,2 mL: Buffer, ANTPs,
MgCI2 (néu trong Buffer chua c6), hdn hop méi (gém cac cap mdi phat hién
dot bién duoc tron theo ty 18 nhat dinh), enzym Taq polymerase, nudc khi ion
vO trung, DNA/RNA Kkhuon.

- Ly tdm nhe dé cac thanh phan ling xudng day dng hoan toan; Dt vao
may PCR; Chon chuong trinh; Bam start dé may chay.

- Phan tich két qua:

+ Két qua tir qua trinh Multiplex Real-time PCR duoc phan tich tly theo
muc dich str dung va dua theo huéng dan phan tich cua tirng bo kit xét nghiém.

+ Trong qua trinh phan tich két qua, truéc hét can kiém tra mau chang.
Sau do, tién hanh phan tich mau néu mau chimg dat yéu cau.

5. NHUNG SAI SOT VA XU TRi
5.1. Truéc khi thuc hién ky thuat

- Mau bénh pham khong dat tiéu chuan:

+ Thuc hién lay lai mau.

+ Pam bao yéu cau vé diéu kién van chuyén va bao quan mau.

- Mau sau khi tach chiét khong dam bao chat lwong va sé luong:

+ Thuc hién tach chiét lai theo dung quy trinh.

+ Yéu cau lay lai mau dé tach chiét lai trong truong hop can thiét.

5.2 Trong khi thuc hién ky thuat

- Mau ddi chimg khong dat:

+ Kiém tra diéu kién bao hoa chat xét nghiém.

+ Chay danh gia lai bo kit va mau ddi ching

- Mau bénh pham khong dat diéu kién phan tich:

+ Kiém tra diéu kién bao hoa chat xét nghiém.

+ Kiém tra lai chat luong DNA, tach chiét lai néu can thiét.

5.3 Sau khi thuc hién k§ thuat
Sai sot trong qua trinh ghi nhan va tra két qua.
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- Kiém tra lai két qua da ghi nhan.

- Thuc hién lai quy trinh tra két qua.
6. YEU CAU PANH GIA VA KIEM TRA CHAT LUQNG

- Yéu cau thyc hién noi kiém.

- Yéu cau thyc hién ngoai kiém hozc kiém tra mau mu.
7. TAI LIEU THAM KHAO

1. Quyét dinh 5530/QD-BYT ngay 25/12/2015 cua Bo y té Huéng dan
quy trinh thue hanh chuan trong quan ly chat lugng xét nghiém.

2. Quyét dinh 3376/QD-BYT ngay 30/08/2023 cua Bo y té Ban hanh
“Pé cuong Quy trinh k¥ thuat xét nghiém.

3. Markoulatos P., Siafakas N. and Moncany M. (2002), Multiplex
Polymerase Chain Reaction: A Practical Approach, Journal of Clinical
Laboratory Analysis, (16), 47-51.
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10. XET NGHIEM DI TRUYEN TRUGC CHUYEN PHOI TRUGC
LAM TO BENH PON GEN (PGT-M) BANG KY THUAT GIAI TRINH
TU GEN SANGER

1. PAI CUONG
1.1. Muc dich caa ky thuat

K§ thuat xét nghiém di truyén truge 1am t6 bénh don gen bang k¥ thuat
giai trinh tu gen Sanger nham xéc dinh kiéu gen caa phoi dé sang loc cac phoi
khong bénh hoac hoan toan khéng mang gen bénh.

1.2. Dinh nghia, nguyén ly

Xét nghiém di truyén truéc lam t6 bénh don gen (Preimplantation
genetic testing for monogenic gene diseases - PGT-M) la mot loai xét nghiém
di truyén phét hién cac dot bién di truyén don gen trén phoi, qua d6 ngin ngira
su chuyén phdi méc bénh di truyén trén 1 vai gen cu thé. Giai trinh tu Sanger
duoc coi 1a tiéu chuan vang dé xac dinh cac dot bién diém va la ky thuat thuong
duogc tng dung trong PGT-M bai tinh chinh xac va do tin cay cao. Phuong
phap nay thuc hién dua trén ky thuat giai trinh ty Sanger bang viéc ding cac
may giai trinh tu dong str dung cac ddANTP c6 danh dau huynh quang gidp cho
viéc xac dinh trinh tu gen duoc tién hanh mét cach ty dong va chinh xéc. Tu
d6 cho phép phat hién duogc cac dot bién gen khi so sanh vai trinh tu gen tham
chiéu.

Do mau phdi sinh thiét duoc chi chira vai té bao, vi vay trudc khi thuc
hién PGT-M, thuong phai qua budc khuéch dai toan bo hé gen-WGA (Whole
genome amplification) dé du lugng DNA cho cac phan tich tiép theo.

2. CHUAN BI
2. Ngwoi thuc hién
- Bac si: 02 nguoi;
- Ky thuat y hoac twong duong: 02 nguoi.

2.2. Vit tu
- B6 kit khuéch dai toan bo hé gen (tuy hang).
- Bot agarose.
- Ethidium bromide hoac tuong duong.
- TBE 0,5X.
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- Ladder DNA (100bp).

- Mastermix.

- C4c mdi khuéch dai doan gen can giai trinh tu.

- Nudc khu ion.

- Dung dich Hi-Di.

- Exo SAP- IT hodc twong duong.

- Bo kit BigDye™ Terminator v3.1 Cycle Sequencing Kit hoac tuong
duong.

- BigDye XTerminator™ Kit hoac twong duong.

- Ong li tAm day nhon 1,5 mL.

- Pau cbn cac loai: 10 pL, 100 pL, 1000 pL.

- PCR tube.

- Plate PCR 96 giéng.
2.3. Trang thiét bj

- May 1 nhiét c6 lac.

- May Vortex.

- Méay ly tam danh cho éng li tim d4y nhon 1,5mL.

- May do @9 tinh sach.

- May spin down.

- May Speedvac.

- B6 dung cu pipet: micropipet 2, 10, 100 va 1000 pL.

- Budng thao tac PCR

- May PCR.

- May dién di.

- May soi va chup anh gel.

- May dién di mao quan (SegStudio Genetic Analyzer, ABI-3130 (XL),
ABI-3500 (XL) hoac tuong duong.

- Phan mém phan tich két qua (Bioedit sequence alignment editor) hoac
tuong duong.
2.4. Chuan bi miu bénh pham

- Chuan bi nguoi bénh: Gia dinh duogc giai thich can k& vé viéc 1dy mau
sinh thiét phdi ngay 5 1am xét nghiém PGT-M bang cach lay tir 5 d¢én 7 té bao
cua phdi. Viéc sinh thiét nay khdng 1am anh huong dén chat lugng phoi.
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- Loai mau bénh pham: mau phéi.

- Dung cu ldy mau, chra mau, bao quan: Té bao (phoi 5 ngay) duoc thu
vao dng PCR cuing vaéi mét lwgng ti thiéu dung dich PBS 1X sao cho thé tich
sau khi chuyén chi1a 2,5 pl.

- biéu kién bao quan va van chuyén mau bénh pham: bao quan & nhiét
d6 phong (25°C) khong qua 24h.

- Tiéu chuan mau bénh pham (thé tich, sb luong, chat luong...): té bao
phéi duoc lay vao éng PCR sach 0,2 mL, dii 2,5 ul. Ong dung té bao phdi sinh
thiét ludn phai dit o trang thai dtng. Mau dugc lay theo Quy trinh huéng dan
lay mau tai labo IVF.

2.5. Phiéu chi dinh xét nghiém

- Kiém tra phiéu xét nghiém: Gidy chi dinh xét nghiém ghi day du théng
tin vé phoi: cap vo chong: ma sb phdi, ho tén vo va chong, tudi, chan doan
lam sang, chi dinh xét nghiém, ngay sinh thiét.

- Kiém tra lai c4c thi tuc hanh chinh theo quy dinh.

- Kiém tra lai chi dinh/chéng chi dinh (néu co).

- Kiém tra ho tén, tudi, thong tin vo chang.

- Kiém tra lai cac xét nghiém can thiét.

2.6. Thoi gian thuc hién ky thuat
Tir 48 dén 72 gio.
2.7. Pia diém thuc hién ky thuat

Cac phong xét nghiém du diéu kién thuc hién k§ thuat.
3. AN TOAN

- Quan ly c4c nguon dién, &p dung phong ngtra bién phéap an toan dién
chung cho céc thiét bi trong phong xét nghiém.

- C4c hda chét thue hién cd thé 1a cac chat nguy hai sinh hoc hoic d& gay
chéay no, tham khao dir liéu an toan cua tirng hoa chat dé kiém soét rui ro co
thé co.

- C4c mAu sinh hoc c6 thé ¢ chira nhan t6 18y nhiém sinh hoc, can dugc
coi 1a nguy co sinh hoc tiém an. Pam bao thyc hién an toan ca nhan bang céac
trang thiét bi nhu trang phuc phong xét nghiém, khau trang, ging tay, kinh
mat. ..
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- Chi y thao tac véi cac thiét bi c6 nhiét d6 cao nhu may u nhiét ¢ lac,
may Speedvac, may PCR.

- Khi ¢6 su ¢b can béo céo kip thoi dé c6 bién phap ngin ngura rai ro va
khic phuc hau qua.

4. CAC BUOC TIEN HANH
4.1. Cac buéc tién hanh
4.1.1. Buoc 1

Tién hanh khuéch dai toan bo hé gen cua phdi (WGA - whole genome
amplification) bang kit WGA dung cho té bao don (Single cell) theo quy trinh
cua nha san xuat. Tham khao quy trinh khuyéch dai hé gen cta bo kit REPLI-
g Single Cell trong phu luc 1 cua quy trinh nay.

4.1.2. Buéc 2

Khuéch dai doan trinh ty gen chira dot bién:

Dura vao thong s6 caa cap moi thiét ké nham khuéch dai doan gen chira
do6t bién dé xac dinh nhiét ¢6 gan mdi. Nhiét d6 gan méi (Ta °C) c6 thé uéc
lwong thap hon nhiét d6 néng chay cua cap madi tir 3-5°C. Viéc xac dinh nhiét
d6 gan mdi ciing co thé xac dinh chinh xac bang cach tién hanh phan ung
Gradient-PCR trong dai nhiét d6 nhat dinh.

Thanh phan va chu trinh nhiét phan tng khuéch dai dugc minh hoa &
bang:

Thanh phan The tich Nhiét d¢ | Thai gian | So chu ky
L
| (uL) 95°C | 5phit | 1chuky
Mastermix 2X 6,25 —
- _ 95°C 30 giay
Nudc deion 2,75 — .
— Ta’C 30 giay | 35chuky
Mol F 0,5 —
- 72°C 45 glay
Moi R 0,5 .
72°C 10 phat | 1chuky
Template DNA 2,5
; 4°C 00
Tong 12,5

Tién hanh dién di agarose, nhuom va danh gia
- Chay dién di san pham PCR trén agarose 2%, thoi gian 30 phut véi
hiéu dién thé 200V va cuong do dong dién 1a 100mA.
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- Nhuom ban gel sau khi chay dién di trong dung dich EtBr 10 ug/mL
trong 10 phut, rira ban gel sau khi nhuém bang nudc cat, chup anh gel bang
may chup gel.

- Phan tng khuéch dai thanh cong khi cac bang dién di san pham khuéch
dai xuit hién 3, ding véi kich thudc ctua cac cap moi da thiét ké, khéng co
bang phu thi c6 thé tién hanh giai trinh tu. Trudng hop c6 band phy, can cat va
tinh sach tur gel.

4.1.3. Bu6c 3

- Giai trinh ty Sanger bang bo kit B6 kit thuong mai.

- Trong phan nay s& trinh bay quy trinh giai trinh ty Sanger bang bo
BigDye™ Terminator v3.1 Cycle Sequencing Kit cia hdng Thermo fisher
scientific [4].

- Tinh sach san pham khuéch dai.

- Tinh sach san pham bang Exo SAP- IT nham loai bo cac doan méi du
thira va cac nucleotide chua hop nhat bang enzym. Thanh phan va chu trinh
tinh sach duoc thuc hién nhu sau:

Thanh phan  [Thé tich (uL) Nhiét @6 |Thoigian |So chu ky
San pham DNA 5,0
Exo SAP-IT 2,0

37°C 4 phut 1 chu ky
80°C 1 phat 1 chu ky
4°C o0

- Phan tng Sanger

Ty vj tri dot bién trong doan gen khuéch dai dé tién hanh giai trinh tu
Sanger moi xudi hay mdi nguoc hay ca hai.

Thanh phan va chu trinh nhiét chay phan tng Sanger duoc thuc hién nhu
sau:
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Thanh phan Thé tich Nhiét | Thoi | Séchu
(ML) do gian Ky
Big Dye Buffer 1X 1,5 96°C 1 phat |1 chu ky
Big Dye Terminator v3.1 1,0 —
it 96°C | 10 giay
2.5X -
. 50°C 5phat | 25 chu
Nudc deion 6,25 _ .
= 60°C 4 phut Ky
Moi F hoac R 0,5
, 4°C 00
San pham DNA 0,5
Tong 10,0

- Tinh sach san pham sau phan tng PCR Sanger sequencing bang mot
trong hai phuong phap sau:

Phuong phap 1: Tinh sach bang BigDye XTerminator™:

Luu y: Str dung 6ng chaa dung dich diing mat lan va micro pipet P200
8 kénh néu co, dé tao thuan loi cho qué trinh 1am sach. St dung dau tip pipet
c6 16 rong khi bom dung dich BigDye Xterminator™,

Luu y: Néu sir dung May phan tich DNA 3730, cd thé sir dung ki thuat
han nhiét tiéu chuan. Quy trinh ndy md ta viéc niém phong tim bang
MicroAmp™ mang dinh trong subt. Cac MicroAmp™ mang dinh trong sudt
phai duoc loai bo trudce khi dat dia 96 giéng I1én thiét bi.

+ Lic lo BigDye XTerminator™ bead trong 8 dén 10 gidy truéc khi
tron véi dung dich SAM.

QUAN TRONG! Dé Iam sach BigDye XTerminator™ hiéu qua, diéu
can thiét 1a phai giir cac nguyén liéu duoc tron déu. Giir thudc thir trén da gitra
cac buac.

+ Chuan bi dung dich xt Iy SAM/BigDye XTerminator™ bead nhu
sau:

Phan ung tinh sach san pham PCR Sanger sequencing

Thanh phan Thé tich phan tng 10pl
SAM 45
BigDye XTerminator™ bead 10
Tong 55

+ Lay mang dinh trong suét MicroAmp™ ra khoi dia 96 giéng.
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+ Chia déu thé tich hdn hop hat (dung dich hat BigDye X Terminator™
va dung dich SAM) cho tirng mau.

QUAN TRONG! Tron déu, bom dung dich I&n xudng 3-4 lan truéc moi
lan chuyén. Tron lai dung dich sau mdi buéc phan phdi

+ Dan dia 96 giéng bang mang dinh trong suét MicroAmp™.

+ Lic dia 96 giéng trong 20 pht ¢ toc d6 1.800 vong/phut (d6i véi
Digital VortexGenie™ 2),

+ Trong may ly tdm x6 lic, ly tam dia 96 giéng & toc d6 1.000 x g
trong 2 phdat.

Luu y: Dé bao quan t6i da 10 ngay, hiy dan kin dia bang mang dinh
trong sudt MicroAmp™ va bao quan ¢ 4°C dé chuan bi dién di mao quan (CE)
hoac & -20°C cho dén khi st dung. Pia BigDye XTerminator™ c6 thé dugc
bao quan & nhiét d6 phong 1én dén 48 gid bao gom thai gian trén thiét bi giai
trinh tu.

Phuong phép 2: Tinh sach bang phuong phap taa EtOH/EDTA:

+ Thém vao toan bo san pham 2 uL EDTA 0,125M va 30 pL ethanol
100°. Ly tdm 13000 vong/phut trong 10 phat.

+ Gan bo dich noi phia trén, dem lam kho bang speedvac ¢ 60°C trong
10 phut.

+ Sau khi kho hoan toan, thém 10 pL nudc khir ion va vortex déu.

- bién di mao quan

+ Thém vao mdi 6ng 30 pL dung dich Hi-Di Formamide va dem bién
tinh tai nhiét ¢6 95°C trong 5 pht. Ha nhiét nhanh vé 4°C.

+ Sau bién tinh, miu trén dugc str dung cho dién di mao quan bang may
dién di mao quan.

+ Trinh tu nucleotide cia mdi doan gen sau khi giai trinh tu duoc xac
dinh ca 2 chiéu (xudi va nguoc) bang phan mém phan tich trinh ty.
4.2. Nhan dinh két qua

- Tuy vao tung loai dot bién, d6i chiéu trinh tu gen tham chiéu dé xéac
dinh két qua tai vi tri xay ra dot bién da biét:

- Tai vi tri d6t bién chi xuat hién mot mau tin hiéu huynh quang c6 nghia
mau phoi & trang thai ddng hop tir (Pdng hop tir dot bién hodc ddng hop tir
wildtype).
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- Tai vi tri dot bién xuat hién hai mau tin hiéu huynh quang c6 nghia
mau phdi ¢ trang thai di hop tir (Mang gen dot bién).

- Ddi véi cac truong hop Kiéu gen ddng hop tir gay bénh, cd thé kiém
soat duoc hién tuong mat alen (Allelic drop out-ADO) gay am tinh gia. Cac
truong hop di hop tir phirc, can duoc kiém soat bang phan tich di truyén lién
két.

4.3. Tra két qua va luu trir hd so

Tra két qua kiéu gen cua tirng phéi theo quy trinh lién quan, ghi vao biéu
mau c6 lién quan dén quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRi
5.1. Trwoc khi thyce hién ky thuat

- Sai s6t: Nhan nham mau.

- Xir triz Kiém tra thong tin mau, d6i chiéu phiéu xét nghiém can than.
5.2. Trong qua trinh thuc hién ky thuat
5.2.1. Thao tac pipet khdng chinh xac

- Sai s6t: Thao tac pipet khong chinh xac anh hudng dén chét luong cua
xét nghiém.

- Xur tri: Binh ky kiém tra chat luong pipet, tién hanh thao tac véi pipet can
than.

5.2.2. Mau nhiém DNA ngoai lai

- Nhiém DNA ngoai lai dan dén két qua xét nghiém sai.

- Xtr tri: Tién hanh nhan ban toan bo hé gen mau phéi trong phong ap
luc duong, thao tac tién hanh can than. Phan ang khuéch dai doan gen dot bién
can chay kém ca mau ddi chimg am dé kiém soat ngoai nhiém. Sinh thiét lai
phdi néu khéng khac phuc duoc.

5.3. Sau khi thuc hién ky thuat

- Sai s6t: Phan tich két qua sai.

- Xt tri: Can can trong phan tich trong cac truong hop, dé phong hién
tuong mat alen- ADO, hién tugng mat can bang alen-Al (imbalance Allelic )
dan dén két luan sai gitta mau phoi mang gen bénh va binh thuong, khong
mang gen. Trudng hop khong kiém soat dugc ADO, Al, can két hop phan tich
di truyén lién két bang céc trinh tu 13p lai ngan lién tiép hodc hoic cac da hinh
nucleotide don lién két véi gen bénh dé phan biét dugc kiéu gen.
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6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQONG

- Yéu cau ndi kiém: mdi két qua dugc phan tich va két luan boi hai nguoi
c6 trinh d6 chuyén mén doc 1ap. Khi két qua tring khop moi dua ra két luan. Néu
két qua khong triing khap, két qua can duge phan tich doc 1ap bai mot ngudi thi
ba.

- Yéu cau ngoai kiém: dbi chiéu véi két qua xét nghiém gen trudc do
phat hién dot bién gay bénh, so sanh kiéu gen ctia cac thanh vién trong gia dinh,
cac mau phoi da c6 két qua. (Yéu cau ngoai kiém khong bt budc).

7. TAl LIEU THAM KHAO
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11. XET NGHIEM GEN BANG PHUONG PHAP LAI DNA

1. DAl CUONG
1.1. Muc dich caa ky thuat

Xéc dinh cé4c bién ddi di truyén bang ky thuat lai DNA dé phuc vy tu
van, chan doan va diéu tri céc bénh Iy huyét hoc, di truyén....
1.2. Nguyén ly

Dua trén nguyén ly cta ky thuat lai DNA nguogc trong d6 cac dau do dic
hiéu vai nhiéu dot bién hay da hinh cua mot gen s& duoc gan trén thanh lai va
lai v6i gen da duoc khuéch dai. Pau do duoc cb dinh trén thanh lai 12 mot doan
oligo c6 &i lyc manh va dac hiéu vai trinh tu gen muc tiéu. Chiéu dai caa ching
phl hop cho phan ang lai, gitp phan biét DNA véi nhiing sai khac rat nho
trong trinh ty. San pham sau PCR duoc lai vai probe trén mang, cé4c thé lai c6
thé duoc phat hién bang phan ng voi mot co chét dé tao thanh két taa c6 mau.
Xét nghiém st dung cac thanh teststrip véi cac vi tri dd duoc gan dau do phat
hién cac dot bién gen.
2. CHUAN BI
2.1. Nguai thuc hién:

- Bac si: 01 nguoi;

- K§ thuat y hoac twong duong: 02 nguoi.
2.2. Vit tu

Héa chat, sinh pham Picu kién bao quan
Kit tach chiét DNA
Kit do ndong d6 DNA
Hoa chat cho phan tng lai DNA
Hoéa chat cho phan tng lai DNA
Pém dién di (TBE hoic TAE) Theo huéng dan cua nha
Loading dye san xuét
Agarose
Thudc nhuém DNA
Thang DNA chuan
2.3. Trang thiét bj
2.3.1. Trang thiét bi tryuc tiép
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- May PCR;

- Hé thdng chup anh gel;

- May tinh ¢ phan mém chup anh gel;

- Bé 6n nhiét;

- Bo luu dién;

- May dién di;

- May tron mau;

- Méy ly tam loai dé ban;

- T an toan sinh hoc cap II;

- May 1 nhiét kém lac rung;

- May Vortex;

- May ly tdm Spin down;

- Tu lanh 2°C-8°C;

- Tu lanh am sau -20°C;

- T lanh am sau -70°C.

- B6 pipet cé4c kich ¢& tir 1 pL dén 1000 pL.
2.3.2. Trang thiét bi phu tro

- Phan mém quan Iy xét nghiém;

- B6n rira mat khan cap.
2.4. Chuan bi miu bénh pham

Bénh pham 1a 1-2 mL méu toan phan chéng dong EDTA. Bao quan 2-
8°C, giao mau dén khoa xét nghiém trong vong 72 gio ké tir khi 1dy mau.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 1dy mau bénh pham...
2.6. Thai gian thuc hién ky thuat

U'6ce tinh tir l0c bat dau cho dén khi két thiic xét nghiém: 8 gio.
2.7. Pia diém thuc hién ky thuat

Phong xét nghiém di truyén - sinh hoc phan tir.
3. AN TOAN

- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
suét qua trinh 1am xét nghiém.
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- Phan loai dting rac thai va loai bé réc thai ngay sau qua trinh thyc hién
xét nghiém.

- Thuc hién Kiém soat diéu kién moéi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién moi truong”.

4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.1 Tach chiét DNA

Sir dung cac b kit thuong mai, thuc hién theo huéng dan ctia nha san

XUAL.
4.1.2. Po nong do DNA

Thuc hién cac budc ky thuat theo huéng dan cia nha san xuat.
4.1.3. Thuc hién phan wng PCR

- L4y hoa chét cho phan ung PCR va cac cap moi dat trén khay trit lanh
khoang 10 phiit dé ra dong hoan toan, tron nhe va ly tam nhanh trong 1-2 giay.

- Chuan bi h6 so xét nghiém, tinh toan s6 lugng cac thanh phan phan
ung.

- Chuan bi c&c éng PCR 0,2 mL. Ghi ma mau 1én mdi éng.

- Chuan bi hdn hop phan ung PCR (thao tac trong ta an toan sinh hoc):
st dung pipet thém lan luot tiing hoa chat (theo quy trinh da t6i uu) vao mot
6ng 0,2 mL hoac 1,5 mL. Tron déu 6ng hdn hop va chia hoa chat da pha vao
mdi 6ng phan @ng (sé lwong hoa chat chia vao mdi dng thuc hién theo quy
trinh d3 toi wu).

- B6 sung DNA vao mdi 6ng tuong tng (nong d6 DNA bo sung vao mdi
6ng PCR theo huéng dan tai quy trinh di t6i wu).

- Pit cac 6ng phan tng vao may PCR, chon chuong trinh PCR tuong
thich.

- Lau ch0i mat san ti an toan sinh hoc bang con 70%.

Khi truong trinh PCR két thlc, l1ay cac 6ng phan tng ra khoi may luan
nhiét.

- bién di kiém tra san pham hoic bao quan san pham PCR & nhiét d6 2-
8°C.

4.1.4. Pién di san pham PCR
- Chuan bi ban gel agarose & ndng d6 thich hop.
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- Nho miu vao céac vi tri teong Gng trén ban gel, nhd mau DNA chuan
(DNA ladder) tuong thich.

- Tién hanh dién di ¢ thoi gian va diéu kién dién thé phu hop.

- Chup anh ban gel va chi thich tén mau, ngay xét nghiém, loai xét
nghiém.

4.1.5. Lai DNA

Thuc hién cac budc ki thuat theo hudng dan di kem bo Kit.
4.2. Nhan dinh két qua

- Chi phan tich két qua mau xét nghiém khi cac mau déi ching trong
phan ung dat yéu cau.

- Phan tich két qua mau xét nghiém dya vao kich thuéc cua cac bing
hién thi trén thanh teststrip. Nhan biét ot bién & cac vi tri vach trén thanh theo
huéng dan di kém bo Kit.

4.3. Tra két qua va luu trir ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI

SAI SOT XU TRI

= Lay mau khong di hoic sai chat | = Thuc hién dang huéng dan qui cach
chbng dong. ldy mau.

= Sai s6t trong dan ma& xt ly mau | = Kiém tra ding thong tin hanh chinh
dan dén nham mau, sét mau khi gan mé

= LAy nhiém trong qua trinh PCR | = Tuén tha dung quy trinh k¥ thuat,
cho két qua am tinh/duong tinh thir ty nho mau trong qua trinh PCR
gia

= C4c vach trén thanh strip khéng | = Luu y thuc hién cic budc ria day

dic hiéu du theo quy trinh, kiém soat sd
lwgng mau da dé cac mau duoc thuc
hién dong thoi

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG
Kiém soat cac mau chimg theo huéng dan di kém bo sinh pham sir dung



101

7. TAI LIEU THAM KHAO

1. Old JM. Screening and genetic diagnosis of haemoglobinopathies.
Scand J Clin Lab Invest 2007; 67: 71-86

2. Najmabadi H, Teimourian S, Khatibi T et al. Amplification refractory
mutation system (ARMS) and reverse hybridization in the detection of beta-
thalassemia mutations. Arch Inn Med 2001; 4: 165-170.

3. Delague V, Kriegsha“user G, Oberkanins C, Me"garbane” A. Reverse
hybridization vs. DNA sequencing in the molecular diagnosis of Familial
Mediterranean fever. Genet Test 2004; 8: 65-68.



102

12. XET NGHIEM GEN VOI ¢fDNA BANG KY THUAT DIGITAL-
PCR
1. PAI CUONG
1.1. Muc dich caa ky thuat

Xac dinh cac bién thé cua gen thai nhi thong qua DNA luu hanh tu do
trong mau me (cfDNA) bang k¥ thuat digital-PCR.
1.2. DPinh nghia, nguyén ly

- Dya trén nguyén Iy caa k§y thuat tach chiét, phan 1ap DNA cua thai nhi
lwu hanh trong mau cua thai phu (me) va xét nghiém bién thé gen bang ky thuat
digital-PCR.

- cfDNA (Cell free DNA) la nhitng doan DNA ngan duoc giai phong va
lru hanh trong mau me. Nhimg doan DNA nay 1a nguén vat liéu di truyén cua
thai nhi va c6 thé duoc sir dung dé sang loc, chan doan sém céac bién thé di
truyén & thai nhi.

- K¥ thuat digital-PCR 1a mét bién thé cua k¥ thuat real-time PCR. K¥
thuat nay khong chi ting cuong do nhay caa xét nghiém ma con cé thé dinh
lwong (bang phuong phap dém tuyét ddi - absolute quantification).

- Két hop cfDNA véi phuong phap digital-PCR duoc tng dung dé sang
loc, chan doan trugce sinh khdng xam 1an nham phat hién sém cac bién thé di
truyén & thai nhi, han ché céc tai bién cua phuong phap chan doan xam lan nhu
choc 6i hoic sinh thiét gai nhau.

2. CHUAN BI
2.1. Nguwoi thuc hién:
- Bac si: 01 nguoi;

- Ky thuat y hoac twong duong: 02 nguoi.

2.2. Vit tu
Vit tu, sinh pham Piéu kién bao quan
Kit tach chiét cfDNA Theo hudng dan cua nha
Kit do ndong d6 DNA san xuat

Master mix cho phan ung PCR

Vit tu, sinh pham phu trg khéc




103

Ong ly tm vé triing 1,5-2mL

Dau tip pipet 10-1000ul vé triing
2.3. Trang thiét bj
2.3.1. Trang thiét bi truc tiép

- T an toan sinh hoc cap II;

- May ly tam 6ng mau thé tich 10mL (EDTA/ Streck tube);

- May ly tdm lanh cho éng 2mL/1,5mL (2-8 °C):;

- May vortex, may spindown;

- Tu lanh 2°C - 8°C;

- T lanh &m sdu (-20°C dén -80°C);

- Giatir loai 0,2 mL va 1,5mL;

- Pipet céac loai 2, 10, 100, 200, 1000 pL;

- bong ho hen gio;

- May digital-PCR va thiét bi di kém.
2.3.2. Trang thiét bi phu tro

- Phan mém quan Iy xét nghiém.

- B6n rira mat khan cap.
2.4. Chuan bi miu bénh pham

- Bénh pham 1a 10mL méu ngoai vi lay vao 6ng chéng dong (6ng EDTA
K2/K3, ng Streck, hoic 6ng thu cfDNA). Yéu cau mau khong bi v& hong cau

- M3u mau dat chit luong 6n dinh khi luu trit 1-2 tuan ¢ diéu kién 6 -
35°C véi dng Streck hodc dng thu cfDNA.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 1dy mau bénh pham...
2.6. Thoi gian thuc hién ky thuat

U'6ce tinh tir lGc bat dau cho dén khi két thic xét nghiém: 8-16 gio.
2.7. Pia diém thuc hién ky thuat

Phong xét nghiém di truyén - sinh hoc phan ti.
3. AN TOAN

- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
suét qua trinh 1am xét nghiém.
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- Phan loai dting rac thai va loai bé réc thai ngay sau qua trinh thyc hién
xét nghiém.

- Thuc hién Kiém soat diéu kién moéi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién moi truong”.
4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.1 Xir ly mau

- Chuan bi 2 éng 1,5 mL thuong va 2 éng 1,5 mL cho mdi mau, ghi ma
mau |én than va nap ong.

- Ly tam 6ng mau & 1.600g, 8°C trong 10 phut néu thu bang dng EDTA
hoac trong 15 phat néu thu bang dng Streck, CwBio.

- H(t 1500 pL phan huyét trong vao cac dng 1,5 mL thuong c6 ki hiéu
tuong ung.

- Ly tam lan 2 cé4c 6ng huyét twong ¢ 16.000 g, 8°C trong 10 phit.

- HGt 1000 pL huyét twong phia trén sang cac dng 1,5 mL ¢ ghi ki hiéu
tuong tng.

- Luu trir mau huyét tuong (-18°C dén -25°C) trong phong tach chiét
DNA cho dén khi str dung.
4.1.2. Tach chiét cfDNA

- Chuan bi da s6 ong 1,5 mL thuong méi twong Gng v4i s6 mau can tach
chiét. Ghi md mau 1én nip va than cua tiing 6ng.

- Xt Iy mau voi Proteinase K (theo hudng dan cua nha san xuat)

- Hat 300 pL huyét twong mdi mau vao 6ng da chuan bi & trén.

Thém 550 uL dung dich Lysis Buffer (c6 san trong bo kit) vao mdi 6ng
va vortex .

- U cac ong ¢ nhiét dd phong trong 10 phat. Trong qua trinh 1, tron ky
3 1an bang cach dao chiéu.

- Ly tdm nhanh va dat 6ng Ién gia tir trong 5 phuit.

- HGt bo phan dich nbi phia trén.

- Lay 6ng ra khoi gia tir, thém 700 L Wash Buffer 1 (c6 san trong bo
kit) vao tirng ng. Vortex va spin nhanh.

- bat Ién gia tir trong 1 phat. Hat bo phan dich ndi phia trén.
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- Lay 6ng ra khoi gi4 tir, thém vao 700 uL Wash Buffer 2 da chuén bj
vao tirng 6ng. Vortex va spin nhanh.

- bat Ién gia tir trong 1 phat. Hat bo phan dich ndi phia trén.

- Lap lai budc rira voi Wash Buffer 2 thém mat 1an nia.

- Ly tam nhanh va dit céc 6ng 18n gi4 tir. Can than loai bo phan dich noi
phia trén.

- M nap va gitr dng trén gié tir. Bé khé ¢ nhiét ¢6 phong trong 12 phut.

- L4y 6ng ra khoi gia tir, thém 45 uL Elution Buffer va trén déu.

- U 6ng o nhiét do phong 10 phit.

Spin va dat ong I1én gia tir trong 3 phut.

Chuan bi 6ng 1,5 mL low binding, ghi ki hiéu ¢cfDNA ciing ma mau va
ngay tach 1én nap va thanh éng.

- Hat dung dich DNA phia trén vao ong 1,5mL c6 ki hiéu ma mau tuong
ung.

- Ghi lai thong tin cac mau vao ho so tach chiét cfDNA.

- Mau cfDNA c¢6 thé luu & 2-8°C trong 24h va luu trir 1au hon & -20°C.
4.1.3. Thuc hién phan wng PCR

- L4y Primers va Probes trong ta dong, 1am tan bang cach dé ¢ nhiét do
phong trong 15 phat. Tron déu cac hda chat can dung bang may vortex roi ly
tam 1000 rcf trong 30 giay, dat trén khay lanh.

- bién théng tin mau can PCR ky thuat s6 vao phiéu PCR.

- Chuan bi hdn hop phan @ng ddPCR Master Mix trong 6ng nghiém 1,5
mL v&i thanh phan theo huéng din ciia nha san xuat. Tron bang may vortex,
roi ly tam nhe bang may spindown.

- Dung pipet chia déu cho mdi phan &ing vao cac giéng trong dia ddPCR.

- Tron déu tirng giéng bang pipet, tranh tao bot.

- Cai dit chuong trinh chay theo huéng dan cua nha san xuat va thiét bi
PCR.
4.2. Phan tich va nhan dinh két qua

- Xuét két qua tir may chay va nhap vao cong thuc tinh.

- Chi phan tich két qua mau xét nghiém khi cac ddi chiing (IC) trong
phan tng dat yéu cau.
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4.3. Tra két qua va luu trir hd so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRIi

SAI SOT XU TRI

= Lay mau khong du hoic sai chat | = Thuc hién dang huéng dan qui cach

chdng dong. ldy mau.

= Sai s6t trong dan md xtr ly mau | = Kiém tra diing thong tin hanh chinh
dan dén nham mau, sét mau khi gan ma

= LAy nhiém trong qua trinh PCR | = Tuén tha dung quy trinh k¥ thuat,
cho két qua am tinh/duong tinh thr tw nhd mau trong qué trinh PCR
gla

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG

Kiém soat cac mau chung (hoic IC) theo huéng din di kém bo sinh
pham st dung.
7. TAl LIEU THAM KHAO

1. Zhao, X.-L., et al. (2018). Highly sensitive and specific real-time PCR
by employing serial invasive reaction as a sequence identifier for quantifying
EGFR mutation abundance in cfDNA. Analytical Biochemistry.

2. Ta, Y. et al. (2020). PROMER: Multiplex real-time PCR for point
mutation detection in cfDNA. Journal of Molecular Diagnostics.

3. Smith, A. et al. (2023). Technical advances in circulating cell-free
DNA detection and analysis for precision medicine. Clinico-genomics Review.

4.Lo,Y.M.D.etal. (2022). Current and future perspectives of cell-free
DNA in liquid biopsy. Translational Oncology.
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13. XET NGHIEM GEN VO1 cfDNA BANG KY THUAT REAL-TIME
PCR
1. PAI CUONG
1.1. Muc dich caa ky thuat

Xac dinh cac bién thé cua gen thai nhi thong qua DNA luu hanh tu do
trong mau me (cfDNA) biang ky thuat realtime-PCR
1.2. Pinh nghia, nguyén ly

- Dya trén nguyén Iy caa k§y thuat tach chiét, phan 1ap DNA cua thai nhi
lwu hanh trong mau cua thai phu (me) va xét nghiém bién thé gen bang ky thuat
realtime-PCR.

- cfDNA (Cell free DNA) la nhitng doan DNA ngan duoc giai phong va
lru hanh trong mau me. Nhimg doan DNA nay 1a nguén vat liéu di truyén cua
thai nhi va c6 thé duoc sir dung dé sang loc, chan doan sém céac bién thé di
truyén & thai nhi.

- K§¥ thuat realtime-PCR 1a mot bién thé caa ky thuat PCR, trong dé co
st dung cac dau do danh dau huynh quang (probe) dé tang d6 nhay phat hién
va quan sat phan ing PCR theo thoi gian thuc.

- Két hop cfDNA véi phuong phép realtim-PCR duoc tng dung dé sang
loc, chan doan trugce sinh khdng xam 1an nham phat hién sém cac bién thé di
truyén & thai nhi, han ché céc tai bién cua phuong phap chan doan xam lan nhu
choc 6i hoic sinh thiét gai nhau.

2. CHUAN BI
2.1. Nguwoi thuc hién:
- Bac si: 01 nguoi;

- Ky thuat y hoac twong duong: 01 nguoi.

2.2. Vit tu
Vit tu, sinh pham Piéu kién bao quan
Kit tach chiét cfDNA Theo hudng dan cua nha
Kit do ndong d6 DNA san xuat

Master mix cho phan ung PCR

Vit tu, sinh pham phu trg khéc




108

Ong ly tm vé triing 1,5-2mL

Pau tip pipet 10-1000 pL v tring
2.3. Trang thiét bj

- T an toan sinh hoc cap II;

- May ly tam 6ng mau thé tich 10mL (EDTA/ Streck tube);

- May ly tam lanh cho éng 2mL/1,5mL (2-8 °C);

- May vortex, may spindown;

- Tu lanh 2°C - 8°C;

- T lanh &m sdu (-20°C dén -80°C);

- Giatir loai 0,2 mL va 1,5mL;

- Pipet céac loai 2, 10, 100, 200, 1000 pL;

- bong ho hen gio;

- May realtime-PCR va thiét bj di kém.

- Phan mém quan Iy xét nghiém;

- Bon rira mat khan cép.
2.4. Chuan bi mau bénh pham

- Bénh pham 13 10mL mau ngoai vi lay vao ong chéng dong (6ng EDTA
K2/K3, 6ng Streck, hoac 6ng thu cfDNA). Yéu cau mau khong bi v& hong cau.

- M3u mau dat chit luong 6n dinh khi luu trit 1-2 tuan ¢ diéu kién 6 -
35°C véi dng Streck hoic dng thu cfDNA.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 1dy mau bénh pham...
2.6. Theai gian thuc hién ky thuat

U'dc tinh tir e bat dau cho dén khi két thic xét nghiém: 8-16 gio.
2.7. Pia diém thuc hién ky thuat

Phong xét nghiém di truyén - sinh hoc phan ti.
3. AN TOAN

- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
suét qué trinh 1am xét nghiém.

- Phan loai dtng rac thai va loai b rac thai ngay sau qua trinh thyc hién
xét nghiém.
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- Thuc hién kiém soat diéu kién moi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién mdi truong”.
4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.1 Tach chiét DNA

- Chuan bi da s6 dng 1,5 mL thuong méi twong Gng v4i s6 mau can tach
chiét. Ghi md mau 1én nip va than cua tirng ong.

- Xir Iy mau véi Proteinase K (theo huéng dan ctia nha san xuét)

- Hat 300 pL huyét tuong moi mau vao ong da chuan bj & trén.

- Thém 550 pL dung dich Lysis Buffer (c6 san trong bo kit) vao mdi ong
va vortex .

- U céc 6ng & nhiét do phong trong 10 phdt. Trong qua trinh 1, tron ky
3 1an bang cach dao chiéu.

- Ly tdm nhanh va dat 6ng Ién gia tir trong 5 phuit.

- HUt bo phan dich noi phia trén.

- Lay 6ng ra khoi gia tir, thém 700 L Wash Buffer 1 (c6 sén trong bo
kit) vao tirng ng. Vortex va spin nhanh.

- bat Ién gia tir trong 1 phat. Hut bo phan dich noi phia trén.

- Lay 6ng ra khoi gia tir, thém vao 700 uL Wash Buffer 2 da chuan bj
vao tirng ong. Vortex va spin nhanh.

- bt 18n gié tir trong 1 phat. HGt bé phan dich néi phia trén.

- Lap lai budc rira vai Wash Buffer 2 thém mot lan nira.

- Ly tam nhanh va dat c4c 6ng 1én gia tir. Can than loai bo phan dich noi
phia trén.

- M nap va gitr dng trén gié tir. Bé khé ¢ nhiét ¢6 phong trong 12 phut.

- L4y ong ra khoi gia tir, thém 45 pL Elution Buffer va tron déu.

- U éng 6 nhiét &6 phong 10 phdt.

- Spin va dat ong Ién gia tir trong 3 phut.

- Chuan bi 6ng 1,5 mL low binding, ghi ki hiéu ¢cfDNA ciing ma mAiu va
ngay tach 1én nap va thanh éng.

- Hat dung dich DNA phia trén vao 6ng 1,5mL c6 ki hiéu ma mau tuong
tng.

- Ghi lai théng tin cAc mau vao hd so tach chiét cFDNA.
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- Mau cfDNA c¢6 thé luu & 2-8°C trong 24h va luu trir 1au hon & -20°C.
4.1.2. Thuc hién phan wng PCR

- Lay hoa chét cho phan tng realtime-PCR dit trén khay trir lanh khoang
10 phut dé rd dong hoan toan, tron nhe va ly tdm nhanh trong 1-2 gidy.

- Chuan bi hd so xét nghiém, tinh todn sé lugng cac thanh phan phan
ung.

- Chuan bi c&c éng PCR 0,2 mL. Ghi ma mau 1én mdi éng.

- Chuan bi hén hop phan @ng realtime-PCR (thao tac trong tu an toan
sinh hoc): str dung pipet thém lan luot ting hoa chat (theo quy trinh da toi wu)
vao mot 6ng 0,2 mL hoic 1,5 mL. Tron déu dng hdn hop va chia hoa chat da
pha vao mdi 6ng phan @ng (sé lwong hda chat chia vao mdi dng thyc hién theo
quy trinh d3 tdi vu).

- B6 sung DNA vao mdi 6ng tuong tng (nong d6 DNA bo sung vao moi
6ng PCR theo huéng dan tai quy trinh di t6i wu).

- it cac 6ng phan tng vao may realtime-PCR, chon chuong trinh twong
thich.

- Lau chui mat san ta an toan sinh hoc bang cén 70%.

- Két thlic qua trinh PCR, luu dir lidu va loai bo 6ng phan ang.

4.2. Nhan dinh két qua

- Xuét két qua tir may chay va nhap vao cong thuc tinh.

- Chi phan tich két qua miu xét nghiém khi cac d6i ching (IC) trong.
phan ung dat yéu ciu.

4.3. Tra két qua va luu trir ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI

SAI SOT XU TRI

= Lay mau khong di hoic sai chat | = Thuc hién dang huéng dan qui cach
chéng dong. ldy mau.

= Sai s6t trong dan ma xtr ly mau | = Kiém tra diing thong tin hanh chinh
dan dén nham mau, sét mau khi gan ma
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= LAy nhiém trong qua trinh PCR | = Tuén tha dung quy trinh k¥ thuat,
cho két qua am tinh/duong tinh th tw nhd mau trong qué trinh PCR
gia

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG

Kiém soat cac mau chung (hoic IC) theo huéng din di kém bo sinh
pham st dung.
7. TAI LIEU THAM KHAO

1. Zhao, X.-L., et al. (2018). Highly sensitive and specific real-time PCR
by employing serial invasive reaction as a sequence identifier for quantifying
EGFR mutation abundance in cfDNA. Analytical Biochemistry.

2. Ta, Y. et al. (2020). PROMER: Multiplex real-time PCR for point
mutation detection in cfDNA. Journal of Molecular Diagnostics.

3. Smith, A. et al. (2023). Technical advances in circulating cell-free
DNA detection and analysis for precision medicine. Clinico-genomics Review.

4.Lo, Y. M. D.etal. (2022). Current and future perspectives of cell-free
DNA in liquid biopsy. Translational Oncology.
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14. XET NGHIEM GEN VOI cfDNA BANG KY THUAT NGS

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xét nghiém gen vaéi cfDNA bang ki thuat NGS gilip phat hién cac bién
thé dong mam (germline) gay bénh don gen hodc cac bién thé di truyén dong
sinh dudng (soma) trong mot s bénh 1y ung thu.

1.2. Pinh nghia, nguyén ly

- DNA tu do (cell-free DNA) la nhitng manh DNA nho hién dién trong
mau, dugc ghi nhan lan dau bai Mandel va Metais vao nim 1948. Chung
thuong dugc phat hién dudi dang DNA mach doi va cé kich thudc khoang 150
- 200 cap base, ciing tuong tmg d6 dai cta 1 nucleosome. Nguoi ta cho rang
cf-DNA duoc phong thich vao mau théng qua qua trinh chét theo chuong trinh
(apoptosis) hoic do hoai tir. Thoi gian ton tai cia cf-DNA trong hé tuan hoan
cling khong 1au, chu ky ban rd cua ching chi khoang 1 gio hoic ¢ thé ngan
hon.

- Trong co thé ngudi khoe manh, cf-DNA hién dién trong huyét twong
& mic thap khoang 10 - 15 ng/mL. Str dung phan tich cf-DNA c6 thé duoc ting
dung trong viéc phéat hién cac bién thé gay bénh di truyén dong mam (két hop
trong xét nghiém trudc sinh khéng xam lan, NIPT) cho ngudi thuc hién xét
nghiém.

- O nguoi bénh ung thu, té bao khdi u phong thich ra mét luong cf-DNA
va duoc dat tén 12 "DNA khéi u tuan hoan" (ct-DNA), nhiing ct-DNA 1am cho
ham lugng cf-DNA & nguoi bénh ung thu thuong cao hon nguoi khée manh.
Tuy nhién ty 1€ ct-DNA gitra cac loai ung thu khac nhau, tham chi la gitra cac
ngudi bénh mang cting mot loai ung thu cuc ky bién dong, ty 16 ct-DNA/cf-
DNA do duoc c6 ngudi chi 1a < 0,1% nhung ciing ¢6 ngudi lai > 90%, diéu
nay gay thach thac dang ké cho viéc phan tich ct-DNA trén nén tang cf-DNA.
Phan tich DNA khéi u bang viéc lay mau dinh ky ma khéng can phai lam sinh
thiét khdi u 12 mot budc tién 16n trong tng dung 1am sang, dic biét 1a ddi véi
nhiing truong hop khdi u khé xac dinh vi tri, khéi u khé thu miu. Hon nita,
viéc theo ddi diéu tri ciing s& d& dang hon va di nhién viéc ldy mot mau dai
dién dé phat hién dugc nhiéu dong té bao khéi u khac nhau thi tién hon 1a ding
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kim choc sinh thiét ting khdi u. Ngoai ra, 1dy mau con cd thé gidp phat hién
va theo ddi nhitng ngudi bénh khong c6 dau hiéu bénh ly 1am sang.
2. CHUAN BI
2.1. Ngwo'i thwc hién.

- Bac si: 02 nguoi;

- Ky thuat y hodc twong duong: 03 nguoi.
2.2. Vit tu

- Ho4 chat sinh pham:

+ B Kit tach cfDNA;

+ B9 kit chuan bi thu vién cho giai trinh ty;

+ Bo kit lai bat gi;

+ Bo Kit giai trinh tu.

- Vit tu:

+ Pau cbn 10pL, 20pL, 100pL va 1000pL;

+ Ong thu mau 1,5 mL, 6ng thu mau 0,2mL, éng tube 2mL;

+ Falcon/Binh Duram;

+ Khau trang;

+ Gang tay vO trung;

+ Gang tay xtr Iy dung cu, quan 4o bao ho, dung dich nudc rira tay, con
sat khuan tay nhanh, dung dich khir tring, khin lau tay.

+ Gidy tham, gidy xét nghiém, s6 luu két qua xét nghiém, bat viét kinh,
but bi.
2.3. Trang thiét bi:

+ Rack tur;

+ May PCR;

+ May ly tam;

+ May u nhiét;

+ May vortex;

+ May lac ngang;

+ May do néng do DNA;

+ Micropipette;

+ May giai trinh tu;

+ May dong kho;
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+ Server phan tich va luu trir dit liu.
2.4. Chuan bi mau bénh pham

- Loai mau bénh pham: mau ngoai vi, 10 mL;

- Dung cu ldy mau, chra mau, bao quan: dng Streck;

- biéu kién bao quan va van chuyén mau bénh pham: diéu kién nhiét o
phong, trong vong 7 ngay...

- Tiéu chuan mau bénh pham (thé tich, sé luong, chét luong...):

+ Ong méau khong cd tinh trang nat, d6 bé;

+ Ong mau phai thu dung bo kit duoc cung cap;

+ Ong méu duoc bao quan theo tiéu chuan cua b kit cung cap.

2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén ngudi bénh, tudi, tén khoa phong, chan doan, loai mau bénh pham, thoi
gian lay mau bénh pham...

2.6. Thoi gian thwc hién ky thuat (udc tinh, don vi la gio): 50-100 gio

+ Nhan va xir ly mau: 1 gio;

+ T4ch chiét: 2 gio;

+ Thu vién: 8 gio;

+ Lai bat giir: 16 gio;

+ Giai trinh tu: 12-24 gio (tuy vao kit sur dung);

+ Phéan tich dir liéu: 12-24 gio (tuy vao pipeline va server);

+ Review két qua: 12-24 gio.

2.7. Pia diém thuc hién k§ thuat: Phong xét nghiém di truyén - sinh hoc phan
tur.
3. AN TOAN

- Nhan vién thyc hién thao tac trén mau déu phai mic 4o lab, mang ging
tay, deo khau trang, va kinh bao ho mat.

- C4c hoa chit, dung dich sau xét nghiém dugc thu héi vao binh chua
chat thai long c6 dan nhan nguy hiém sinh hoc, cac chat thai rin sau xét nghiém
duoc phan loai theo Quy trinh xur ly va phan loai chat thai.

- Tuén tha cac noi quy, quy dinh va huéng dan thuoc An toan Sinh hoc.
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4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.1 Buéc 1. Nhdn bénh phdm va xi Iy mau: kiém tra thdng tin trén mdu bénh
phdm véi phiéu xét nghiém).

Xt ly mau: Quy trinh trai qua hai buéc ly tam

+ Ly tam lan 1 (1600g, thu nhan huyét tuong 1an 1 trong tube 1,5mL).

+ Ly tdm lan 2 (12000g, thu nhan huyét twong 1an 2 trong tube 1,5mL,
bo can ly tam).
4.1.2 Buéc 2. Chuan b dung cu, hod chdt (néu co).

Chuan bi dau tip vo trung (da hap khu tring va say kho, hoic ding tip
v tring dong goi san).

Pha c4c hda chat quy trinh trong ta an toan sinh hoc cap 2 hoic phong
sach ding cho pha hoa chat.
4.1.3 Buoc 3. Danh gia QC.

Mau plasma sau khi ly tdm can QC tinh trang tiéu mau, va cé thé can
thu mau lai néu can thiét.
4.1.4 Buéc 4. Tién hanh ky thudt (Cdc buéc thuc hién ky thut).

- Tach chiét cfDNA tir mau plasma theo huéng dan ciia nha san xuat kit.

Poi voi hé thong NGS tu ddng hoan toan
Quy trinh xét nghiém s& tudn theo cac budc nhu hudng dan cia nha san xuat
va huéng dan cua bo kit. Thuong bao gém cac bude nhu sau:

- Nap mau cfDNA vao cartridge/ hop hda chat theo huéng dan cua nha
San Xuat.

- Khai bao théng tin mau va chon b xét nghiém trén phan mém diéu
khién tu dong.

- Hé théng thuc hién tu dong cac budc: Khuéch dai vazhoic phan manh
DNA (tdy theo kit); Gan index va adapter; Tinh sach thu vién, dinh luong noi
bo va chuan bi thu vién; Tién hanh giai trinh tu va phan tich két qua tu dong
bang phan mém phan tich chuyén dung dé nhan dién cac bién thé gen.

- Béi chiéu két qua véi co so dit liéu tham chiéu va tiéu chuan bao céo.
Lap bao cao két qua.
Poi véi hé thong NGS thi cong/ ban tw dong
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Tuy theo tirng hang va tirng bo kit s& c6 quy trinh chi tiét khac nhau theo huéng
dan cta nha san xuat. Nhung vé co ban sé& bao gom cac budc nhu sau:

- Chuan bi thu vién trén mau cfDNA theo huéng din cia nha san xuat

Kit.
- Phan ung lai bt giir gen muc tiéu theo hudng dan cua nha san xuat kit
- Pinh luong thu vién cfDNA bang huynh quang (Qubit, Quantifluor)
va chuan héa (normalize) ndng do thu vién tat ca cac mau trudc khi giai trinh
tu.
- Giai trinh ty trén mAu thu vién da chuan bi theo hudng dan dan cua nha
San Xuat:

+ Cac mau thu vién duoc gop chung (pooling) va duoc bién tinh
(denatured).

+ Thu vién sau d6 duoc pha lodng vé nong do trudc khi nap vao cartridge

+ Qua trinh giai trinh ty trai qua 2 budc chinh: tao cum (clustering) va
giai trinh tu (sequencing).

+ Panh gia cac thong s chat luong giai trinh tu.

+ Phan tich dir liéu giai trinh tu.

4.2. Nhan dinh két qua

- Boc két qua: két qua dugc xuat tu dong bang phan mém phan tich két
qua.

- Két qua &m tinh: Khdng phét hién cac bién thé gay bénh/cd kha ning
gay bénh trén cac gen dugc khao sét.

- Két qua duong tinh: Phét hién cac bién thé gay bénh/co kha niang gay
bénh trén mau cfDNA/ctDNA.

- Pbi véi nhitng mau cd két qua bat thuong: néu mau khong dat duoc
cac tiéu chuan cua quy trinh xét nghiém s& duoc tién hanh lap lai dé tim ra
nguyén nhan.

- Trj s6 binh thuong: khi mau dat duoc tat ca cac tiéu chuan cia buéc
thu mau, tch chiét cFDNA, tao thu vién va giai trinh tuy.

4.3. Tra két qua va luu trir ho so
Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén

quy trinh va luu ho so xét nghiém.
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5. NHUNG SAI SOT VA XU TRI
5.1. Trwoc khi thuc hién ky thuat

Sai sot:

- Khong du hoa chat sir dung.

- Ho4 chét hét han

- Méay mdc thiét bi hu hong.

X tri:

- Theo ddi chit ché chat lwong thudc ther, HTKT (dong goi, han dung,
pha ché, bao quan, thoi gian ti uu cho viéc sir dung...).

- Giam sat k§ cong tac bao dudng dinh ky may moc, dic biét cac thiét
bi anh huang truc tiép phuong phap do quang nhu bong dén, kinh loc. ..
5.2. Trong qua trinh thuc hién ky thuat

Sai sot:

- Nguoi 1am thi nghiém khoéng nam quy trinh dan dén anh huong két qua
cua 16 mau.

Xir tri

- Pao tao nhan su lién tuc.

- Kiém tra chat ché thao tac ciia ngudi 1am xét nghiém trong ting budc
thuc hién quy trinh.
5.3. Sau khi thuc hign ky thuat

Sai sot:

- Két qua khong dat QC;

- Mau c6 két qua bat thuong;

- Nhiém chéo DNA giita c4c mau.

Xt ly:

- Kiém tra lai 16 thudc thar, may mac;

- Kiém tra lai quy trinh thyc hién caa 16 miu;

- Kiém tra lai tay nghé cua nhan vién.
6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG

- Thyc hién noi kiém va danh gia két qua noi kiém theo quy dinh.

- Tham gia, thyuc hién va danh gia két qua ngoai kiém/so sanh lién phong
(néu co).
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15. XET NGHIEM CAC BIEN THE GEN GAY BENH ALPHA VA
BETA THALASSEMIA BANG KY THUAT LAI DNA

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xéc dinh cac bién thé gen khac nhau cua bénh alpha va beta thalassemia
bang ki thuat lai DNA dé phuc vu chan doan va tu van cho ngudi bénh va
thanh vién gia dinh nguoi bénh.
1.2. Pinh nghia, nguyén ly

Dua trén nguyén ly cta ki thuat lai DNA ngugc trong d6 cac dau do dac
hiéu vai nhiéu dot bién hay da hinh cua mot gen s& duoc gan trén thanh lai va
lai v6i gen da duoc khuéch dai. Pau do duoc cb dinh trén thanh lai 12 mot doan
oligo c6 &i lyc manh va dac hiéu vai trinh tu gen muc tiéu. Chiéu dai caa ching
phl hop cho phan ung lai, gitp phan biét DNA véi nhiing sai khac rat nho
trong trinh ty. San pham sau PCR duoc lai véi probe trén mang, cac thé lai co
thé duoc phat hién bang phan ng voi mot co chét dé tao thanh két taa c6 mau.
Xét nghiém st dung cac thanh teststrip véi cac vi tri dd duoc gan dau do phat
hién cac dot bién gen cua ca bénh alpha va beta thalassemia dé xac dinh dugc
kiéu gen ddng hop hoic di hop tir cua cac dot bién.
2. CHUAN BI
2.1. Nguai thuc hién:

- Bac si: 01 nguoi;

- Ky thuat y hoac twong duong: 02 nguoi.
2.2. Vit tu

Hoa chat, sinh pham Piéu kién bao quan
Kit tach chiét DNA
Kit do ndong d6 DNA
Hoa chat cho phan ang PCR gen
alpha va beta thalassemia
Héa chat cho phan ang lai DNA | Theo huéng dan cua nha
Dém di¢n di (TBE hoic TAE) san Xxuét
Loading dye
Agarose
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Thubc nhuom DNA
Thang DNA chuén

2.3. Trang thiét bj

- May PCR;

- Hé théng chup anh gel;

- May tinh ¢ phan mém chup anh gel;

- Bé 6n nhiét;

- BO luu dién;

- May dién di;

- May tron mau;

- May ly tam loai dé ban;

- T an toan sinh hoc cap II;

- May u nhiét kém lac rung;

- May Vortex;

- May ly tdm Spin down.

- Bo pipet cé4c kich c& tir 1 uL dén 1000 pL

- Tu lanh 2°C - 8°C;

- T lanh am sau -20°C;

- Tu lanh am sau -70°C.
2.4. Chuan bi mau bénh pham

Bénh pham 1a 1-2 mL mau toan phan/tiy xwong dung trong 6ng chéng
dong EDTA. Bao quan 2-8°C, giao mau dén khoa xét nghiém trong vong 24
gio ké tir khi lay mau.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 1ay mau bénh pham...
2.6. Thai gian thuc hién ky thuat

U'dc tinh tir 1dc bat dau cho dén khi két thic xét nghiém: 8 gio.
2.7. Pia diém thuc hién ky thuat

Phong xét nghiém di truyén - sinh hoc phan ti.
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3. AN TOAN

- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
suét qué trinh 1am xét nghiém.

- Phan loai dting rac thai va loai bé réac thai ngay sau qua trinh thyc hién
xét nghiém.

- Thuc hién kiém soat diéu kién moi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién moi truong”.

4. CAC BUOC TIEN HANH
4.1. Cac bwéc thuc hién
4.1.1 Tach chiét DNA

Sir dung cac bo kit thuong mai, thuc hién theo huéng dan cua nha san
XUA.

4.1.2. Po nong do DNA

Thuc hién cac budc ky thuat theo huéng dan ciia nha san xuat.

Panh gia nong 46 DNA véi bude song 260nm va do tinh sach vai budc
song 260/280nm
4.1.3. Thuc hién phan wng PCR

- L4y hoa chét cho phan ung PCR va cac cap moi dat trén khay trit lanh
khoang 10 phit dé ra dong hoan toan, tron nhe va ly tam nhanh trong 1 - 2
giay.

- Chuan bi hé so xét nghiém, tinh todn sé lugng cac thanh phan phan
ung.

- Chuan bi cac 6ng PCR 0,2 mL. Ghi m4 mau lén mdi 6ng.

- Chuan bi hdn hop phan wng PCR (thao tac trong ti an toan sinh hoc):
st dung pipet thém lan luot tirng hoa chat (theo quy trinh da t6i uu) vao mot
6ng 0,2 mL hoac 1,5 mL. Tron déu 6ng hdn hop va chia hoa chit da pha vao
mdi 6ng phan ung (sé lugng hoéa chat chia vao mdi dng thuc hién theo quy
trinh d3 toi wu).

- B6 sung DNA vao mdi 6ng tuong tng (ndng d6 DNA bo sung vao mdi
6ng PCR theo huéng dan tai quy trinh di t6i wu).

- Pit cac 6ng phan tng vao may PCR, chon chuong trinh PCR twong
thich.

- Lau chdi mat san ta an toan sinh hoc bang con 70%.
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- Khi truong trinh PCR két thic, lay cac dng phan tng ra khoi may luan
nhiét.

- bién di kiém tra san pham hoic bao quan san pham PCR & nhiét d6 2-
8°C.

4.1.4. Pién di san pham PCR

- Chuan bi ban gel agarose ¢ nong do thich hop.

- Nho miu vao c4c vi tri twong Gng trén ban gel, nhd mau DNA chuan
(DNA ladder) tuong thich.

- Tién hanh dién di ¢ thoi gian va diéu kién dién thé phu hop.

- Chup anh ban gel va chi thich tén mau, ngay xét nghiém, loai xét
nghiém.

4.1.5. Lai DNA

Thuc hién cac budc ki thuat theo hudng dan di kem bo Kit.
4.2. Nhan dinh két qua

- Chi phan tich két qua mau xét nghiém khi cac mau déi ching trong
phan tng dat yéu cau.

- Phan tich két qua mau xét nghiém dya vao kich thuéc cua cac bing
hién thi trén thanh teststrip. Nhan biét dot bién & cac vi tri vach trén thanh theo
hudng dan di kém bo Kit.

4.3. Tra két qua va luu trir ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu cd lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI

SAI SOT XU TRI
= L4iy mau khong du hoic sai chat | = Thuc hién ding huéng dan qui
chbng dong. cach ldy mau.
= Sai sOt trong dan ma xu ly mau dan | = Kiém tra dang thdng tin hanh
dén nham mau, sét mau chinh khi gan ma
= LAy nhiém trong quatrinn PCR cho | = Tuén thu dang quy trinh k¥ thuat,
két qua am tinh/dwong tinh gia thi tw nho mau trong qua trinh

PCR
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= C4c vach trén thanh strip khong dac | = Luu y thuc hién cac budc rira day

hiéu du theo quy trinh, kiém soét sb
lwgng mau du dé cac mau duoc
thue hién dong thoi

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQONG

Kiém soat cac mau chimg theo huéng dan di kém bo sinh pham st dung.
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16. XET NGHIEM TY LE CON BENH TON DU TOI THIEU (MRD)
VOI MAU TOAN PHAN BANG KY THUAT RQ-PCR

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xéc dinh ty & phan trim té bao ung thu ton du trong mau mau ngoai Vi
ctia ngudi bénh dé danh gia nguy co tai phat va hd tro diéu tri ngan ngira tai
phat bénh.
1.2. Nguyén ly

Str dung phuong phap Real-time-PCR dinh Iwvgng mRNA cua gen ung
thu nham myc dich du doan thoi diém bénh tai phat dé ngan chan trudc khi tai
phat. Dua trén su kiém soét luong huynh quang tiéu tén trong phan tng c6 thé
xac dinh s6 lugng MRNA cuta gen ung thu tai thoi diém d6. Pong thoi trong
phan tmg dinh luong cung lac 2 gen: gen ung thu can theo ddi va gen tham
chiéu (housekeeping gen - 1a gen c6 toc do biéu hién nhu nhau & ca té bao ung
thu va té bao 1anh) s& cho phép danh gia mirc do hoat dong cua gen ung thu so
véi gen tham chiéu & cing mét thoi diém trong toan bo qué trinh theo ddi théng
qua ty 1& s6 luong mMRNA cua gen ung thu/sé luong mRNA gen tham chiéu.
Ty 18 mMRNA ciia gen ung thu tang dan 13 dau hiéu gen ung thu bat dau hoat
dong tro lai.
2. CHUAN BI
2.1. Nguoi thuc hién:

- Bac si: 01 nguoi;

- Ky thuat y hoac twong duong: 02 nguoi.
2.2. Vit tw

Picu kién bao quan
Hoa chat, sinh pham

Kit tach chiét RNA Theo huéng dan cua nha san xuat
Kit do ndong d6 DNA
Kit dinh lugng gen
2.3. Trang thiét bj

- Hé théng may realtime-PCR;

- May tinh ¢4 phan mém phan tich dit liéu;
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- BO luu dién;

- May tron mau;

- May ly tam loai dé ban;

- T an toan sinh hoc cép II;

- May u nhiét kém lic rung;

- May Vortex;

- May ly tdm Spin down;

- Tu lanh 2°C - 8°C;

- Tu lanh am sau -20°C;

- Ta lanh am sau -70°C.

- B6 pipet cé4c kich ¢ tir 1pL dén 1000pL.

- Phan mém quan Iy xét nghiém;

- B6n rira mat khan cap.
2.4. Chuan bi miu bénh pham

Bénh pham 1a 1-2 mL mau toan phan/tiy xwong dung trong 6ng chéng
dong EDTA. Bao quan mau & 2-8°C, giao mau dén khoa xét nghiém trong vong
72 gio ké tir khi lay mau.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day di thong tin theo quy dinh:
ho tén ngudi bénh, tudi, givong bénh, tén khoa phong, chan doén, loai mau bénh
pham, thoi gian 14y mau bénh pham...
2.6. Thai gian thuc hién ky thuat

U'6ce tinh tir lic bat dau cho dén khi két thic xét nghiém: 8-12 gio.
2.7. Pia diém thuc hién ki thuat

Phong xét nghiém di truyén - sinh hoc phan ti.
3. AN TOAN

- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
suét qua trinh 1am xét nghiém.

- Phan loai dtng rac thai va loai bé rac thai ngay sau qua trinh thyc hién
xét nghiém.

- Thuc hién kiém soat diéu kién moéi trudng theo “Quy trinh theo ddi va

Kiém soat dieu kién moi trurong”



126

4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.1 Tach chiét DNA tir méau toan phan

Téch chiét DNA bang cot silica-gel hodc bang hat tir trén may tach tu
dong. Cac budc thuc hién theo huéng dan cua nha san xuét.
4.1.2 Po nong do DNA

Po ndng do va danh gia do tinh sach cia DNA & budc séng 260nm va
280nm, hodc sir dung chat chi thi mau gan DNA di véi may do huynh quang.
4.1.3. Thwc hién phan &ng real-time PCR

- Lay hoa chat cho phan (ng real-time PCR dit trén khay trix lanh khoang
10 phat dé rd dong hoan toan, tron nhe va ly tam nhanh trong 1 - 2 gidy.

- Chuan bi h6 so xét nghiém, tinh todn sé lugng cac thanh phan phan
ung.

- Chuan bi cac 6ng PCR 0,2 mL. Ghi m4 mau lén mdi 6ng.

- Chuan bi hdn hop phan tng real-time PCR (thao tac trong tii an toan
sinh hoc): str dung pipet thém lan luot ting héa chat (theo quy trinh da téi wu)
vao mot 6ng 0,2 mL hodc 1,5 mL. Tron déu dng hdn hop va chia hoa chat da
pha vao mdi 6ng phan ang (sé lwong hda chat chia vao mdi 6ng thyc hién theo
quy trinh d3 tdi uu).

- Bo sung DNA/RNA vao mdi ong tuong tng (ndong d6 DNA/RNA bo
sung vao mdi ng PCR theo hudng dan tai quy trinh d3 tdi vu).

- Pit cac ong phan ung vao may real-time PCR, chon chuong trinh
tuong thich.

- Lau chui mat san ta an toan sinh hoc bang con 70%.

- Két thiic qué trinh PCR, luu dir liéu va loai bo 6ng phan ang.

4.2. Nhan dinh két qua

Nhan dinh két qua theo céc dit thu duoc bing cach tinh toan ty 16 mRNA
gen ung thu/ RNA gen tham chiéu, thuc hién theo huéng dan di kém bo Kit.
4.3. Tra két qua va luu trir ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
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5. NHUNG SAI SOT VA XU TRI

SAI SOT XU TRI

= Liy mau khong du hoic sai chat | = Thuc hién dung huong dan qui

chbng dong. cach lay mau.
= Thao tac pipet khong chinh xéc. = St dung pipet theo diing thé tich
qui dinh.

= Tin hiéu phan trng khong rd rang. = Bao quan hda chat dung theo
khuyén céo ctia nha san xuat

= Thuc hién dung, du cac budc
trong qui trinh xét nghiém.

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUONG

Tuén tha theo hudng dan di kém bo kit sir dung. Vé co ban xét nghiém
dugc danh gia dat chat luong dé dwa vao phan tich két qua khi:

- Mau dbi chimg nuéc (Negative control - NC): khdng ¢4 tin hiéu khuéch
dai ¢ cac kénh huynh quang str dung.

- MAu dbi chimg duong (Possitve control - PC): ¢d tin hiéu khuéch dai
cua gen dich ¢ kénh huynh quang dac hiéu gen dich.

- Tin hiéu ndi kiém cua tat ca cac miu 1én dung chu ky ngudng (Ct) theo
huéng dan caa nha san xuat.
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17. XET NGHIEM TY LE CON BENH TOI THIEU (MRD) THEO
DONG TE BAO BANG KY THUAT RQ-PCR HOAC DIGITAL-PCR

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xéc dinh ty 1 % té bao ung thu ton du cua ngudi bénh trén mbi dong té
bao (dong T va dong tay) dé danh gia nguy co tai phat va hd tro diéu tri ngin
ngura tai phat bénh.
1.2. Nguyén ly

Str dung cac hat tir gan khang nguyén dic hiéu vai mdi dong té bao (té
bao lympho T cd khang nguyén bé mat dic hiéu 1a CD3 do vay dung hat tir ¢6
khang thé CD3; té bao tuy c6 khang nguyén bé mit dic hiéu 1a CD33 thi dung
hat tir c6 khang thé CD33) két hop vé6i phuong phap tach té bao bang phuong
phap tir tinh dé tach riéng duoc cac té bao té bao T va té bao tay. Tiép dén cac
té bao T va tary duoc su dung 12 cac té bao dich dé thyc hién dinh lugng mRNA
gen ung thu bang phuong phap Real-time-PCR. Nguyén ly cua k§y thuat real-
time PCR 1a dya trén su kiém so4t luong huynh quang tiéu tén trong phan ang
dé xac dinh sé lugng MRNA cta gen ung thu. Pong thoi trong phan @ng real-
time PCR dinh luong cung lic 2 gen: gen ung thu can theo ddi va gen tham
chiéu (housekeeping gen - 1a gen c6 toc do biéu hién nhu nhau ¢ ca té bao ung
thu va té bao 1anh) s& cho phép danh gia mirc do hoat dong cua gen ung thu so
véi gen tham chiéu & cing mét thoi diém trong toan bo qué trinh theo ddi théng
qua ty 1& s6 luong mMRNA cua gen ung thu/sé luong mRNA gen tham chiéu.
Ty 16 mMRNA ciia gen ung thu tang dan 13 dau hiéu gen ung thu bat dau hoat
dong tro lai.
2. CHUAN BI
2.1. Nguwoi thuc hién:

- Bac si: 01 nguoi;

- Ky thuat y hoac twong duong: 02 nguoi.
2.2. Vit tu

Héa chat, sinh pham Piéu kién bao quan
Kit tach chiét RNA
Kit do ndong d6 DNA
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Hoa chat tach dong té bao Theo huéng dan cua nha

Kit dinh luong gen san xuat
2.3. Trang thiét bj

- Hé théng may realtime-PCR;

- May tinh ¢4 phan mém phan tich dit liéu;

- May tach té bao tu dong;

- Bo luu dién;

- May tron mau;

- May ly tdm loai dé ban;

- T an toan sinh hoc cap II;

- May u nhiét kém lc rung;

- May Vortex;

- May ly tdm Spin down;

- Ta lanh 2°C - 8°C;

- Tu lanh @m sau -20°C;

- Tu lanh @m sau -70°C;

- Bo pipet céac kich ¢& tir 1 pL dén 1000 pL.

- Phan mém quan Iy xét nghiém;

- Bon rira mat khan cép.
2.4. Chuan bi mau bénh pham

Bénh pham 14 1-2 mL méu toan phan/tay xuong chéng dong EDTA. Bao
quan 2-8°C, giao mau dén khoa xét nghiém trong vong 24 gio ké tir khi lay
mau.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 1ay mau bénh pham...
2.6. Thoi gian thuc hién ky thuat

U'dc tinh tir 1dc bat dau cho dén khi két thic xét nghiém: 8 gio.
2.7. Pia diém thuc hién ky thuat

Phong xét nghiém di truyén - sinh hoc phan tir.
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3. AN TOAN

- Nhan vién phai mang ging tay, khau trang va mic trang phuc y té trong
suét qua trinh 1am xét nghiém.

- Phan loai dting rac thai va loai bo rac thai ngay sau qua trinh thyc hién
xét nghiém.

- Thuc hién Kiém soat diéu kién moéi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién moi truong”.

4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.1. Tach dong té bao

Tur mau bénh pham, thuc hién tach dong té bao lympho hoic té bao tay
hoac dong té bao khéc bang hat tir gan khang thé khang CD dic hiéu cho ting
dong té bao. Thuc hién trén may tach té bao tu dong hoac tach trén cot tir theo
huéng dan di kém bo sinh pham st dung.

4.1.2 Tach chiét DNA tir dong té bao

Téch chiét DNA bang cot silica-gel hodc bang hat tir trén may tach tu
dong. Cac budc thuc hién theo huéng din cua nha san xuat.
4.1.3. Po ndng @ DNA

Po ndng do va danh gia do tinh sach caia DNA & budc séng 260nm va
280nm, hodc sir dung chat chi thi mau gan DNA di véi may do huynh quang.
4.1.4. Thwc hién phan &ng real-time PCR

- Lay hoa chat cho phan (ng real-time PCR dit trén khay trix lanh khoang
10 phat dé rd dong hoan toan, tron nhe va ly tam nhanh trong 1-2 giay.

- Chuan bi hd so xét nghiém, tinh toan s luong cac thanh phan phan
ung.

- Chuan bi cac 6ng PCR 0,2 mL. Ghi m4 mau lén mdi 4ng.

- Chuan bi hdn hop phan tng real-time PCR (thao tac trong tii an toan
sinh hoc): str dung pipet thém lan luot ting héa chat (theo quy trinh di téi wu)
vao mot ng 0,2 mL hoic 1,5 mL. Tron déu 6ng hdn hop va chia hoa chat da
pha vao mdi 6ng phan ung (s luong hda chat chia vao mdi dng thuc hién theo
quy trinh d4 téi vu).

- B6 sung DNA/RNA vao mdi 6ng tuong (ng (ndng do DNA/RNA bb
sung vao mdi ng PCR theo hudng dan tai quy trinh d3 tdi vu).



132

- Pt cac ong phan ang vao may real-time PCR, chon chuong trinh
tuong thich.

- Lau chui mat san ta an toan sinh hoc bang cén 70%.

- Két thuc qua trinh PCR, Iuu dit liéu va loai bo dng phan ung.
4.2. Nhan dinh két qua

Nhan dinh két qua theo céc dit thu dugc bang cach tinh toan ty 16 mRNA
gen ung thu/ RNA gen tham chiéu, thuc hién theo huéng dan di kém bo Kit.
4.3. Tra két qua va lwu trix hd so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI

SAI SOT XU TRI

= Lay mau khong du hoic sai chat | = Thuc hién dung huéng dan qui cach

chbng dong. ldy mau.
= Thao tac pipet khong chinh xac. | = Sirdung pipet theo dung thé tich qui
dinh.

= Tinhiéuphantngkhongrérang. | = Bao quan hda chat ding theo
khuyén céo ctia nha san xuat

= Thuc hién duang, da cac budc
trong qui trinh xét nghiém.

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG

Tuan thu theo huéng dan di kém bo Kit st dung. Vé co ban xét nghiém
dugc danh gia dat chat luong dé dwa vao phan tich két qua khi:

- MAau dbi chimg nudéc (Negative control - NC): khdng 6 tin hiéu khuéch
dai & cac kénh huynh quang str dung.

- MAu dbi chimg duong (Possitve control - PC): ¢4 tin hiéu khuéch dai
cua gen dich ¢ kénh huynh quang dac hi¢u gen dich.

- Tin hiéu noi kiém cua tat ca cac mau lén ding chu ky ngudng (Ct) theo
hudng dan cua nha san xuat.
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18. XET NGHIEM BIEU HIEN GEN BANG KY THUAT
MICROARRAY (GEP)

1. DAI CUONG
1.1. Muc dich caa ky thuat
Phén tich dinh luong mRNA duoc phién ma tir cac gen da biét va chua

biét dé hiéu rd hon vé chirc ning phdi hop cua cac gen trong viéc diéu hoa chuc
nang cua té bao, tir d6 1am cin cu phién giai cac bién thé gay bénh.
1.2. Dinh nghia, nguyén ly

Xét nghiém biéu hién gen bang ki thuat microarray 1a xét nghiém dinh
lvgng mRNA cho mdi gen c6 thé phat hién dua trén phan tng lai cia mMRNA
véi mot bé mat chira mat do cao cua cac mau do DNA cé dinh, méi mau do
tuong ung voi mot gen cu thé. Mot tap hop hang chuc nghin gen tuong ung
véi biéu hien mRNA c6 thé phan tich cting mot ldc.
2. CHUAN BI
2.1. Nguai thuc hién:

- Bac si: 02 nguoi;

- K§ thuat y hoac twong duong: 02 nguoi.

2.2. Vat tw
- Ong microfuge 1,5 mL khong c6 nuclease;
- Thanh khuay tur (x2);
- bia khuay tir (x2);
- Micropipet;
- Bia nhudm slide c6 gia do (x3);
- Kep sach;
- Khay dyng da lanh;
- Gang tay khong bat;
- Binh trir tiét trung;
- Bong hd bam gio;
- Pau tip ¢6 mang loc;
- HOp dung slide tranh Nito;
- Bo kit tach chiét RNA (tuy chon);
- Bo kit Low Input Quick Amp Labeling;
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- Bo kit RNA Spike-In;

- B6 kit lai biéu hién gen;

- Bo kit Gene Expression Wash Buffer;

- Bo kit RNeasy Mini Kit;

- Ethanol (95- 100% dung cho sinh hoc phan tw);

- Isopropyl alcohol (dung cho sinh hoc phén tw);

- Nudc cat DNase/RNase-free;

- Nudc siéu sach Milli-Q.
2.3. Trang thiét bj

- Hé thdng tu lai microarray;

- Budng lai bang thép khéng gi;

- bém dung cho lai hoa slide - loai dong goi 8-cai;

- Long sat quay cho may 1 slide;

- May 1 slide Microrray-Agilent thiét 1ap nhiét do tai 65°C;

- May voltex;

- May realtime- PCR;

- May quét microarray;

- Bé nudc tuan hoan hoac block nhiét. Cho tach chiét DNA, thiét 14p tai
37°C, 40°C, 60°C, 65°C, 70°C va 80°C;

- May ly tam;

- May do quang phd NanoDrop;

- Phan mém phan tich di liéu;
2.4. Chuan bi miu bénh pham

Mau c6 thé la bat ky té bao/mé nao. Thong thuong, 2 loai mau duoc thu
thap, tac 1a cac té bao khoe manh va bi bénh, dé so sanh va thu duogc két qua.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doan, loai miu
bénh pham, thoi gian 1dy mau bénh pham...
2.6. Thoi gian thwc hién ky thuat (udc tinh, don vi la gio): 72 gio
2.7. Pia diém thuc hién k¥ thuat: Phong xét nghiém Di truyén - Sinh hoc
phan tu.
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3. AN TOAN

Ap dung cac bién phap an toan chung khi xir Iy mau va thyc hién xét
nghiém theo quy trinh vé an toan xét nghiém, an toan dién va phong tranh chay
no, an toan hda chat: ¢ bang chi dan an toan tung loai hoa chat (c6 thé xay
dung quy dinh riéng néu can), an toan sinh hoc, an toan méi truong: danh gia
cac yéu té vi khi hau nhu nhiét do, d6 am, &nh sang, tiéng on...

4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién

- Qua trinh tach chiét RNA tir mau duogc thuc hién bang cach sir dung
cot hoac dung moi nhu phenol-chloroform.

- mRNA dugc tach tir RNA dé lai rRNA va tRNA.

- Vi mRNA c6 dudi poly-A nén cac hat cot co duoi poly-T duoc sir dung
dé gitt MRNA.

- Sau khi tach, dung dich dém dugc sir dung dé trang cot nhiam tach
MRNA khoi cac hat.

- Két qua chinh xac phu thudc vao chat lugng va trong lwong cia mau
y&u cau tir 10 ng dén 200 ng.

Luu y: Viéc tach chiét RNA yéu cau thuc hién cac bién phap phong ngira
dé giam thiéu nhiém nuclease bang cach luon deo ging tay, xtr ly mat ban,
pipet va sir dung céc san pham thuong mai khong chira RNase.

- Pinh luong va kiém tra chat luong RNA sau tach bang phuwong phap
do quang phd va may phan tich sinh hoc.

Phién ma ngwoce va danh dau cDNA

- Phién ma ngugc mRNA dé tao ra cDNA 6n dinh hon.

- Khuéch dai cDNA bang phan tng PCR.

- Sau d6, ca hai miu dwoc gan véi cac thudc nhudém huynh quang khéc
nhau (dCTP hodc dUTP dugc danh ddu Cy3 va Cy5) bang cach phién ma
nguoc véi moi oligo (dT) dé tao ra cac chudi cDNA huynh quang cho phép
phan biét loai mau cua cac cDNA.

Lai

- Cac ¢cDNA d3 danh dau tir ca hai mau duoc dit trén phién kinh DNA
microrray cho phép lai tirmg cDNA véi chudi bé sung caa né bang céch u qua
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dém, mau huynh quang trén mau bénh pham thudng c6 mau khac biét voi cac
mau do.

Rira sau lai

- C4c mau sau lai huynh quang duoc rira ki dé loai bo cac cDNA khong
ghép cap dac hiéu.

- Cudng d6 huynh quang tai mdi diém trén phién kinh phan anh kha nang
tuong thich gitta ¢au do va cac phan tir muc tiéu va 1a mot phép do dinh lugng
tuong tng véi mace do biéu hién cua gen cu thé.

- Viéc sir dung hai mau mRNA duoc déanh dau khac nhau cho phép so
sanh dinh luong biéu hién gen trong mot cap mau.

Thu dir liéu va phan tich két qua

- May quét microarray duoc st dung dé ghi lai cac tin hiéu huynh quang
MGt cach dinh luong.

- May quét chua tia laser, may tinh va may anh. Tia laser chiu trach
nhiém kich thich huynh quang cua cDNA, tao ra tin hiéu duoc phéat hién bai
may quét. May anh ghi lai cac hinh anh duoc tao ra tai thoi diém laser quét.
Hinh anh k§ thuat s6 sau d6 duoc xir Iy thém bang phan mém chuyén dung dé
chuyén d6i hinh anh cua timg diém thanh gia trj sé.

- Chi nén quét mdi microarray mot l1an, vi mdi lan quét tiép theo lam
giam cuong do huynh quang di 10-20%, do su phéan ra cua fluorophore.

- Sau d6, may tinh luu trit dit liéu va dua ra két qua ngay lap tic. Cuong
d6 riéng biét cia mau sac cho mdi diém xac dinh dic tinh cua gen trong diém
cu thé do.

- Phan tich két qua thuc hién boi phan mém Affymetrix

4.2. Nhan dinh két qua
Sau khi hoan tat quét slide trén hé théng Agilent SureScan, phan mém
CytoGenomics s& ty dong xuat két qua bao géom ca bao cao QC va sai s6.
Phan mém s& dua ra mac d6 biéu hién mRNA cua c4c gen quan tam
duoc khao séat. Viéc phan tich va phan loai mac do biéu hién dua vao phan
mém di kém, cac ngudn dir liéu nhu Decipher, Clinvar, OMIM.
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4.3. Tra két qua va luu trir hd so
Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI
5.1. Truéc khi thuc hién ky thuat: Sai sét thong tin mau va chi dinh xét
nghiém.
5.2. Trong qua trinh thuc hién ky thuat
- Sai s6t: Mau RNA dau vao do tinh sach va nong do thap.
- X tri:
+ Tranh nhiém hoa chat boi nuclease, luén deo gang tay khong co bot
va sur dung cac dung dich va pipet chuyén dung khéng chira nuclease.
+ Duy tri khu vuc lam viéc sach sé.
+ Khi chuan bi dung dich hoa chat géc dong lanh dé sir dung: (1) Ra
dong phan dung dich cang nhanh cang tot ma khdng ha nhiét do phong; (2)
Tron nhanh trén may voltex, sau d6 quay trong may ly tim trong 5 dén 10 giay
dé day céc chit bén trong ra khoi thanh va nip; (3) Bao quan trén da hoac trong
khdi lanh cho dén khi st dung.
5.3. Sau khi thuc hién ky thuat:
Nhan dinh, phan tich két qua chua phu hop véi dic diém 1am sang cua
nguoi bénh, can dbi chiéu, kiém tra lai.
6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG
- Thyc hién noi kiém va danh gia két qua ndi kiém theo quy dinh.
- Tham gia, thyuc hién va danh gia két qua ngoai kiém/so sanh lién phong
(néu co).
7. TAl LIEU THAM KHAO
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19. XET NGHIEM TY LE MQC MANH GHEP (CHIMERISM) VO
MAU TOAN PHAN BANG KY THUAT PHAN TiCH POAN DNA
TREN PIEN DI MAO QUAN

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xéc dinh % té bao nguoi cho & ngudi bénh sau ghép bang k§ thuat phan
tich doan DNA dé diéu chinh thudc e ché mién dich, danh gia tinh trang moc
méanh ghép va danh gia nguy co thai ghép cho ngudi bénh sau diéu tri bang
phuong phap ghép té bao géc.
1.2. Nguyén ly

Nguyén 1y co ban cua ki thuat phan tich doan DNA trén dién di mao
quan dé xac dinh ty 1é6 moc manh ghép 1 str dung ky thuat PCR dé khuéch dai
va dinh luong cac da hinh hé gen STR dic trung cho mdi cé the; két hop véi
ky thuat dién di mao quan dé phan biét va nhan dién cac da hinh STR. Thong
qua viéc xac dinh va dinh lugng cac STR dic trung cua nguoi cho s& cho biét
duoc % té bao ngudi cho trong co thé ngudi nhan. Cac da hinh dic trung ¢ y
nghia (informative) cho ngudi hién va nguoi bénh ghép duoc str dung dé theo
doi doc cac ca ghép.
2. CHUAN BI
2.1. Nguai thuc hién:

- Bac si: 01 nguoi;

- Ky thuat y hoac twong duong: 02 nguoi.
2.2. Vat tw

Hda chat, sinh pham Pieu kién bao quan
Kit tach chiét DNA
Kit do ndong d6 DNA
Kit dinh danh ca thé Theo huéng dan cua nha san

Cac dung dich dém chay may Xuat
Thang chuan
Polymer
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2.3. Trang thiét bi

- May PCR;

- May tinh ¢ phan mém phan tich dit liéu ;

- Hé théng may dién di mao quan;

- Bo luu dién;

- May tron mau;

- May ly tdm loai d@é ban;

- T an toan sinh hoc cap II;

- May 1 nhiét kém lac rung;

- May vortex;

- May ly tdm Spin down;

- Ta lanh 2°C - 8°C;

- Ta lanh @m sau -20°C;

- Ta lanh @m sau -70°C;

- Bo pipet céc kich ¢& tir 1 pL dén 1000 pL;

- Phan mém quan Iy xét nghiém;

- Bon rira mat va tam khan cap.
2.4. Chuan bi miu bénh pham

Bénh pham 14 1-2 mL méu toan phan/tily xuong chéng dong EDTA. Bao
quan 2-8°C, giao mau dén khoa xét nghiém trong vong 72 gid ké tir khi lay
mau.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 1ay mau bénh pham...
2.6. Thai gian thuc hién ky thuat

U'dc tinh tir 1dc bat dau cho dén khi két thic xét nghiém: 8-12 gio.
2.7. Pia diém thuc hién ky thuat

Phong xét nghiém di truyén - sinh hoc phan ti.
3. AN TOAN

- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
suét qué trinh 1am xét nghiém.
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- Phan loai dting rac thai va loai bé réc thai ngay sau qua trinh thyc hién
xét nghiém.

- Thuc hién Kiém soat diéu kién moéi trudng theo “Quy trinh theo ddi va
kiém soat diéu Kién moi truong”

4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.2 Tach chiét DNA tir méau toan phan

Téch chiét DNA bang cot silica-gel hodc bang hat tir trén may tach tu
dong. Cac budc thuc hién theo hudng din cua nha san xuat.
4.1.3. Po nong do DNA

Po ndng do va danh gia do tinh sach cia DNA & budc séng 260nm va
280nm, hoic sir dung chat chi thi mau gan DNA di véi may do huynh quang.
4.1.3. Thuc hién phan wng PCR

- L4y hoa chét cho phan ung PCR va cac cap moi dat trén khay trit lanh
khoang 10 phiit dé ra dong hoan toan, tron nhe va ly tdm nhanh trong 1-2 giay.

- Chuan bi hé so xét nghiém, tinh todn sé lugng cac thanh phan phan
ung.

- Chuan bi cac 6ng PCR 0,2 mL. Ghi m4 mau lén mdi 6ng.

- Chuan bi hdn hop phan tng PCR (thao tac trong ta an toan sinh hoc):
st dung pipet thém lan luot tirng hoa chat (theo quy trinh da t6i uu) vao mot
6ng 0,2 mL hoac 1,5 mL. Tron déu 6ng hdn hop va chia hoa chit da pha vao
mdi 6ng phan @ng (sé lwong hoa chat chia vao mdi dng thuc hién theo quy
trinh d3 toi wu).

- B6 sung DNA vao mdi 6ng tuong tng (ndng d6 DNA bo sung vao mdi
6ng PCR theo huéng dan tai quy trinh di t6i wu).

- Pt cac dng phan tng vao may PCR, chon chuong trinh PCR tuong
thich.

- Lau chui mat san ta an toan sinh hoc bang con 70%.

- Khi chuong trinh PCR két thlc, lay cac 6ng phan tng khoi may luan
nhiét.

- bién di kiém tra san pham hoac bao quan san pham PCR & nhiét d6 2-
8°C.

4.1.4. Pién di trén hé thong dién di mao quan
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- Chuan bi may:

+ Bat may trudc 19io;

+ Cai dat so d6 mau.

- Bién tinh mau: thuc hién theo huéng dan di kém bo kit.

- Nhé mau vao plate theo dung vi tri da cai dat trén may.

- it dia vao khay chay mau va dit khay vao dtng vi tri trén hé thong
dién di.

- Chon chuong trinh phu hop va bam “Start Run” dé bat dau chuong
trinh chay
4.2. Nhan dinh két qua
- Két qua xac dinh chi thi phan tir khéc biét gitta nguoi cho va ngudi nhan trudc
ghép té bao gdc tao mau va két qua dinh luong té bao ngudi cho ¢ ngudi nhan
sau ghép té bao gbc tao mau dugc tinh toan trén phan mém chuyén dung. - Két
qua dugc thé hién duéi dang ty 1¢ phan tram (%) cta té bao ngudi cho trén tong
s6 té bao phan tich.
4.3. Tra két qua va lwu trit ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI

SAI SOT XU TRI

= Lay mau khong du hoic sai chat | = Thuc hién dung huéng dan qui cach

chbng dong. ldy mau.

= Sai s6t trong dan ma& xtr ly mau | = Kiém tra ding thong tin hanh chinh
dan dén nham mau, sét mau khi gan ma

= Nhap va khai bao théng tin trong | = Nhap dang thong tin nguoi cho va
phan mém sai, lya chon sai ngudi nhan khi khai béo trén phan
phuong phap phan tich mém

= Lya chon phuong phap phan tich
theo dung dic diém cap ghép (1
nguoi cho hoac 2 nguoi cho).
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6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQONG

Khi str dung marker STRs: Két qua xét nghiém chi duoc chap nhan khi
chi sé Size quality > 0,75 va chi s6 Genotype quality > 0,75.
7. TAI LIEU THAM KHAO

1. T Lion (2003).Summary: reports on quantitative analysis of
chimerism after allogeneic stem cell transplantation by PCR amplification of
microsatellite markers and capillary electrophoresis with fluorescence
detection. Leukemia, 2003 Jan;17(1):252-4

2. E SchramL, H Daxberger, F Watzinger, T Lion. Quantitative analysis
of chimerism after allogeneic stem cell transplantation by PCR amplification
of microsatellite markers and capillary electrophoresis with fluorescence
detection: the Vienna experience. Leukemia, 2003 Jan;17(1):254-7

3. Y Chalandon1,S Vischer,C Helg, B Chapuis, E Roosnek.
Quantitative analysis of chimerism after allogeneic stem cell transplantation
by PCR amplification of microsatellite markers and capillary electrophoresis
with fluorescence detection: the Geneva experience. 2003 Jan;17(1):228-31.

4. C Acquaviva, M Duval, D Mirebeau, R Bertin, H Caveé. Quantitative
analysis of chimerism after allogeneic stem cell transplantation by PCR
amplification of microsatellite markers and capillary electrophoresis with
fluorescence detection: the Paris-Robert Debré experience. Leukemia, 2003
Jan;17(1):241-6
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20. XET NGHIEM TY LE MQC MANH GHEP (CHIMERISM) THEO
DONG TE BAO BANG KY THUAT PHAN TiCH POAN DNA TREN
PIEN DI MAO QUAN

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xéc dinh % té bao ngudi cho & ngudi bénh sau ghép té bao gdc tao méu
trén mdi dong té bao (T va tay) bang ky thuat phan tich doan DNA dé theo ddi
hiéu qua diéu tri bang phuong phap ghép té bao gdc, tir d6 diéu chinh thudc uc
ché mién dich, danh gia tinh trang moc manh ghép va danh gia nguy co thai
ghép cho ngudi bénh sau diéu tri bang phuong phap ghép té bao géc tao mau.
1.2. Nguyén ly

Nguyén 1y co ban cua ki thuat phan tich doan DNA trén dién di mao
quan dé xac dinh ty 1é moc manh ghép la str dung ky thuat PCR dé khuéch dai
va dinh luong cac da hinh hé gen STR dic trung cho mdi cé the; két hop véi
ky thuat dién di mao quan dé phan biét va nhan dién cac da hinh STR. Thong
qua viéc xac dinh va dinh lugng cac STR dic trung cua nguoi cho s& cho biét
duoc % té bao ngudi cho trong co thé ngudi nhan. Cac da hinh dic trung ¢ y
nghia (informative) cho ngudi hién va nguoi bénh ghép duoc str dung dé theo
doi doc cac ca ghép.
2. CHUAN BI
2.1. Nguai thuc hién:

- Bac si: 01 nguoi;

- Ky thuat y hoac twong duong: 02 nguoi.

2.2. Vit tu
Hoa chat, sinh pham Piéu kién bao quan
Kit tach chiét DNA Theo hudng dan cua
Kit do nong do DNA nha san xuat

Kit dinh danh theo chi thi di truyén DNA
Hoa chat tach dong té bao

Dung dich dém chay may
Thang chuan
Polymer
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2.3. Trang thiét bj

- May PCR;

- May tinh ¢ phan mém phan tich dit liéu;

- Hé théng may dién di mao quan;

- May tach té bao ty dong;

- BO luu dién;

- May tron mau;

- Méy ly tam loai dé ban;

- T an toan sinh hoc cap II;

- May 1 nhiét kém lac rung;

- May Vortex;

- May ly tdm Spin down;

- Ta lanh 2°C - 8°C;

- Ta lanh &m sau -20°C;

- Ta lanh @m sau -70°C;

- B6 pipet cé4c kich ¢& tir 1 pL dén 1000 pL.

- Phan mém quan Iy xét nghiém.

- B6n rira mat va tam khan cap.
2.4. Chuan bi miu bénh pham

Bénh pham 1a 1-2 mL mau toan phan/tiy xwong dung trong 6ng chéng
dong EDTA. Bao quan 2-8°C, giao mau dén khoa xét nghiém trong vong 24
gio ké tir khi 1ay mau.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 1dy mau bénh pham...
2.6. Thai gian thuc hién ky thuat

U'6ce tinh tir lGc bat dau cho dén khi két thic xét nghiém: 8-12 gio.
2.7. Pia diém thuc hién ky thuat

Phong xét nghiém di truyén - sinh hoc phan tir.
3. AN TOAN

- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
suét qué trinh 1am xét nghiém.
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- Phan loai dting rac thai va loai bé réc thai ngay sau qua trinh thyc hién
xét nghiém.

- Thuc hién Kiém soat diéu kién moéi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién moi truong”.

4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.1. Tach dong té bao

Téch té bao dong T hoic dong tuy, thuc hién theo hudng din di kém cua
bo sinh pham sir dung.

4.1.2 Tach chiét DNA tir dong té bao

Téch chiét DNA bang cét silica-gel hodc bang hat tir trén may tach tu
dong. Cac budc thuc hién theo huéng dan cua nha san xuét.
4.1.3. Po nong do DNA

Po nong do va danh gia do tinh sach cia DNA & budc séng 260nm va
280nm, hoc sir dung chat chi thi mau gan DNA di véi may do huynh quang.
4.1.4. Thuc hién phan wng PCR

- L4y hda chat cho phan ttng PCR va cac cap moi dit trén khay trit lanh
khoang 10 phiit dé ra déng hoan toan, tron nhe va ly tam nhanh trong 1-2 giay.

- Chuan bi h6 so xét nghiém, tinh toan s6 lugng cac thanh phan phan
ung.

- Chuan bi c&c éng PCR 0,2 mL. Ghi ma mau 1én mdi éng.

- Chuan bi hdn hgp phan ttng PCR (thao tac trong tu an toan sinh hoc):
st dung pipet thém lan luot tirng hoa chat (theo quy trinh da t6i uu) vao mot
6ng 0,2 mL hoac 1,5 mL. Tron déu 6ng hdn hop va chia hoa chat da pha vao
mdi 6ng phan @ng (sé lwong hoa chat chia vao mdi ong thuc hién theo quy
trinh da t6i wu).

- B6 sung DNA vao mdi dng twong tng (ndng do DNA bd sung vao mdi
6ng PCR theo huéng dan tai quy trinh di t6i wu).

- Pit cac 6ng phan tng vao may PCR, chon chuong trinh PCR tuong
thich.

- Lau chui mat san ta an toan sinh hoc bang con 70%

- Khi chuong trinh PCR két thic, lay cac 6ng phan tng khoi may luan
nhiét.
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Dién di kiém tra san pham hoic bao quan san pham PCR ¢ nhiét do 2-
8°C.
4.1.5. Pién di trén hé théng mao quan

- Chuan bi may dién di:

+ Bat may trudc 1gio.

+ Cai dit so d6 mau.

- Bién tinh mAu: thuc hién theo huéng dan di kém bo Kit.

- Nhé mau vao plate theo dung vi tri da cai dat trén may.

- Pat plate vao khay chay mau va dat khay vao dang vi tri trén hé thong
dién di mao quan.

- Chon chuong trinh phu hop va bam “Start Run” dé bat dau chuong
trinh chay.
4.2. Nhan dinh két qua
- Két qua xac dinh chi thi phan tir khac biét gitta nguoi cho va ngudi nhan trudc
ghép té bao goc tao mau va két qua dinh luong té bao ngudi cho ¢ ngudi nhan
sau ghép té bao gbc tao mau duoc tinh toan trén phan mém chuyén dung. - Két
qua dugc thé hién dudi dang ty 1¢ phan traim (%) cua té bao ngudi cho trén téng
s6 té bao phan tich.
4.3. Tra két qua va luu trir ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI

SAI SOT XU TRI

= Liy mau khong du hoic sai chat | = Thuc hién dang huéng dan qui cach
chbng dong. ldy mau.

= Sai sOt trong dan ma xtr ly mau | = Kiém tra diing thong tin hanh chinh
dan dén nham mau, sot mau khi gan ma

= Nhap va khai bao thong tin trong | = Nhap dang thong tin nguoi cho va
phan mém sai, lya chon sai nguoi nhan khi khai bo trén phan
phuong phap phan tich mém

» Lya chon phuong phap phan tich
theo ding dic diém cap ghép (1
ngudi cho hodc 2 nguoi cho).
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6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQONG

Thuc hién theo hudng dan di kém bo sinh pham sir dung.

7. TAI LIEU THAM KHAO

1. T Lion (2003).Summary: reports on quantitative analysis of
chimerism after allogeneic stem cell transplantation by PCR amplification of
microsatellite markers and capillary electrophoresis with fluorescence
detection. Leukemia, 2003 Jan;17(1):252-4.

2. E SchramL, H Daxberger, F Watzinger, T Lion. Quantitative analysis
of chimerism after allogeneic stem cell transplantation by PCR amplification
of microsatellite markers and capillary electrophoresis with fluorescence
detection: the Vienna experience. Leukemia, 2003 Jan;17(1):254-7.

3. Y Chalandon1,S Vischer,C Helg, B Chapuis, E Roosnek.
Quantitative analysis of chimerism after allogeneic stem cell transplantation
by PCR amplification of microsatellite markers and capillary electrophoresis
with fluorescence detection: the Geneva experience. 2003 Jan;17(1):228-31.

4. C Acquaviva, M Duval, D Mirebeau, R Bertin, H Caveé. Quantitative
analysis of chimerism after allogeneic stem cell transplantation by PCR
amplification of microsatellite markers and capillary electrophoresis with
fluorescence detection: the Paris-Robert Debré experience. Leukemia, 2003
Jan;17(1):241-6.
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21. XET NGHIEM CHI THI STR CAP GHEP BANG KY THUAT
PHAN TiCH POAN TREN PIEN DI MAO QUAN

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xéc dinh su khac biét vé chi thi STR giita ngudi cho té bao g va nguoi
nhan dé lya chon céc STR c¢6 gi4 tri thong tin (1a cac STR chi ¢4 & ngudi cho
ma khong c6 & ngudi bénh). Cac STR khac biét & nguoi cho so véi nguoi nhan
duoc sir dung dé theo ddi tinh trang moc manh ghép.
1.2. Nguyén ly

Nguyén 1y co ban cua ky thuat phan tich doan DNA trén dién di mao
quan dé xac dinh chi thi STR cta cap ghép 1a st dung ky thuat PCR dé khuéch
dai cac da hinh hé gen STR dic trung cho mdi ca thé; sau d6 san pham PCR
duoc dién di mao quan dé phan biét va nhan dién cac da hinh STR, tir d6 xéc
dinh cac STR khac nhau gitra nguoi cho va nguoi nhan. Cac STR khac biét
duoc sir dung dé theo ddi cho ngudi bénh sau ghép.
2. CHUAN BI
2.1. Nguwoi thuc hién

- Bac si: 01 nguoi;

- K§ thuat y hoac twong duong: 02 nguoi.

2.2. Vit tu
Hoa chat, sinh pham Piéu kién bao quan
Kit tach chiét DNA Theo hudng dan cua

Kit do nong do DNA nha san xuat

Kit dinh danh theo chi thi di truyén DNA
Hoa chat tach dong té bao

Dung dich dém chay may

Thang chuan

Polymer

2.3. Trang thiét bj

- May PCR;

- May tinh ¢4 phan mém phan tich dit liéu;
- Hé thdng may dién di mao quan;
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- BO luu dién;

- May tron mau;

- May ly tam loai dé ban ;

- T an toan sinh hoc cép II;

- May u nhiét kém lic rung;

- May Vortex;

- May ly tdm Spin down;

- Tu lanh 2°C - 8°C;

- Ta lanh &m sau -20°C;

- Ta lanh &m sau -70°C;

- B6 pipet cé4c kich ¢& tir 1pL dén 1000pL.

- Phan mém quan Iy xét nghiém.

- B6n rira mat va tam khan cap.
2.4. Chuan bi miu bénh pham

Bénh pham 1a 1-2 mL mau toan phan/tiy xwong dung trong 6ng chéng
dong EDTA. Bao quan 2-8°C, giao mau dén khoa xét nghiém trong vong 24
gio ké tir khi l1ay mau
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, giudng bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 14y mau bénh pham...
2.6. Thai gian thuc hién ky thuat

U'6ce tinh tir lic bat dau cho dén khi két thic xét nghiém: 8-12 gio.
2.7. Pia diém thuc hién ki thuat

Phong xét nghiém di truyén - sinh hoc phan ti.
3. AN TOAN

- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
suét qua trinh 1am xét nghiém

- Phan loai dtng rac thai va loai bé rac thai ngay sau qua trinh thyc hién
xét nghiém.

- Thuc hién kiém soat diéu kién moéi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién mdi truong”
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4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.1. Tach chiét DNA

Téch chiét DNA bang cot silica-gel hodc bang hat tir trén may tach tu
dong. Cac budc thuc hién theo huéng dan cua nha san xuét.
4.1.2. Po nong dp DNA

Po ndng do va danh gia do tinh sach cia DNA & budc séng 260nm va
280nm, hodc sir dung chat chi thi mau gan DNA di véi may do huynh quang.
4.1.3. Thuc hién phan wng PCR

- L4y hoa chét cho phan ung PCR va cac cap moi dat trén khay trit lanh
khoang 10 phit dé ra déng hoan toan, tron nhe va ly tdm nhanh trong 1-2 giay.

- Chuan bi h6 so xét nghiém, tinh todn sé lugng cac thanh phan phan
ung.

- Chuan bi cac 6ng PCR 0,2 mL. Ghi m4 mau lén mdi 6ng.

- Chuan bi hdn hop phan ung PCR (thao tac trong ti an toan sinh hoc):
st dung pipet thém lan luot tirng hoa chat (theo quy trinh d3 t6i wu) vao mot
6ng 0,2 mL hoac 1,5 mL. Tron déu 6ng hdn hop va chia hoa chit da pha vao
mdi 6ng phan ang (sé lwong hoa chat chia vao mdi ong thuc hién theo quy
trinh d3 toi wu).

- B6 sung DNA vao mdi 6ng tuong tng (nong d6 DNA bo sung vao moi
6ng PCR theo huéng dan tai quy trinh da t6i wu).

- Pit cac 6ng phan tng vao may PCR, chon chuong trinh PCR twong
thich.

- Lau chui mat san ta an toan sinh hoc bang con 70%.

- Khi chuong trinh PCR két thlc, lay cac 6ng phan tng khoi may luan
nhiét.

- bién di kiém tra san pham hoac bao quan san pham PCR & nhiét d6 2-
8°C.

4.1.4. Pién di trén hé thong dién di mao quan

- Chuan bi may dién di:

+ Bat may trudc 1gio.

+ Cai dat so d6 mau.

- Bién tinh mAu: thuc hién theo huéng dan di kém bo Kit.
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- Nho mau vao plate theo ding vi tri da cai dat trén may.

- it dia vao khay chay mau va dit khay vao dtng vi tri trén hé thong
dién di.

- Chon chuong trinh phu hop va bam “Start Run” dé bat dau chuong
trinh chay.
4.2. Nhan dinh két qua

Sau khi phan tich v&i phan mém chuyén dung, cac chi thi phan ti khac
biét (informative) gitta nguoi cho va ngudi nhan trudc ghép duogc sir dung dé
theo ddi ca ghép.
4.3. Tra két qua va luu trir ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI

SAI SOT XU TRI

= Lay mau khong du hoic sai chat | = Thuc hién dang huéng dan qui cach

chbng dong. ldy mau.

= Sai s6t trong dan md xtr ly mau | = Kiém tra diing thong tin hanh chinh
dan dén nham mau, sét mau khi gan ma

= Nhap va khai bao thong tin trong | = Nhap dang thong tin nguoi cho va
phan mém sai, lya chon sai nguoi nhan khi khai bo trén phan
phuong phap phan tich mém

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG

Khi sir dung marker STRs: Két qua xét nghiém chi duoc chap nhan khi
chi s6 Size quality > 0,75 va chi s6 Genotype quality > 0,75.
7. TAI LIEU THAM KHAO

1. T Lion (2003).Summary: reports on quantitative analysis of
chimerism after allogeneic stem cell transplantation by PCR amplification of
microsatellite markers and capillary electrophoresis with fluorescence
detection. Leukemia, 2003 Jan;17(1):252-4.

2. E SchramL, H Daxberger, F Watzinger, T Lion. Quantitative analysis
of chimerism after allogeneic stem cell transplantation by PCR amplification
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of microsatellite markers and capillary electrophoresis with fluorescence
detection: the Vienna experience. Leukemia, 2003 Jan;17(1):254-7.

3. Y Chalandon1,S Vischer,C Helg, B Chapuis, E Roosnek.
Quantitative analysis of chimerism after allogeneic stem cell transplantation
by PCR amplification of microsatellite markers and capillary electrophoresis
with fluorescence detection: the Geneva experience. 2003 Jan;17(1):228-31.
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22. XET NGHIEM GEN TRUOC SINH KHONG XAM LAN BANG KY
THUAT DIGITAL-PCR HOAC REAL-TIME PCR

1. PAI CUONG

1.1. Muc dich caa ky thuat

Xéc dinh cac bién thé cua gen thai nhi bang phuong phap khong xdm
lan, thong qua DNA luu hanh ty do trong mau me (cFDNA), sir dung k¥ thuat
digital-PCR hoac realtime-PCR
1.2. Pinh nghia, nguyén ly

- cfDNA (Cell free DNA) la nhitng doan DNA ngan duoc giai phong va
lwu hanh trong mau me. Nhiing doan DNA nay 1a nguon vat liéu di truyén cua
thai nhi va co thé duoc sir dung dé sang loc, chan doan sém céac bién thé di
truyén & thai nhi.

- K§ thuat digital-PCR [a mot bién thé cua ky thuat realtime-PCR. K¥
thuat nay khéng chi ting cudng do nhay caa xét nghiém ma con cé thé dinh
lugng (bang phuong phap dém tuyét ddi - absolute quantification).

- K§ thuat realtime-PCR la bién thé cua ky thuat PCR, trong d6 ngoai
cap moi dac hiéu, dau do huynh quang gan véi san pham tao ra tir qué trinh
PCR s& ting do nhay phét hién va két qua duoc theo ddi ¢ thoi gian thuc.

- Két hop cfDNA voi phuong phap digital-PCR va realtime-PCR duoc
ting dung dé sang loc, chan doan truéc sinh khdng xam Ian nham phéat hién
s&m céc bién thé di truyén & thai nhi.

2. CHUAN BI
2.1. Nguwoi thuc hién:

- Bac si: 01 nguoi;

- K¥ thuat y hoac tuong duong: 02 nguoi
2.2. Vat tu

Vit tu, sinh pham Piéu kién bao quan

Kit tach chiét cfDNA Theo hudng dan cua nha
san xuat

Kit do ndong d6 DNA

Master mix cho phan ung PCR

Vit tu, sinh pham phu trg khéc
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Ong ly tm vé triing 1,5-2mL

Dau tip pipet 10-1000ul vé triing
2.3. Trang thiét bj
2.3.1. Trang thiét bi truc tiép

- T an toan sinh hoc cap II;

- May ly tam 6ng mau thé tich 10mL (EDTA/ Streck tube);

- May ly tdm lanh cho éng 2mL/1,5mL (2-8 °C):;

- May vortex, may spindown;

- Tu lanh 2°C - 8°C;

- T lanh &m sdu (-20°C dén -80°C);

- Gia tir loai 0,2 mL va 1,5mL;

- Pipet céac loai 2, 10, 100, 200, 1000 pL;

- bong ho hen gio;

- May digital-PCR va thiét b di kém;

- May realtime-PCR va thiét bi di kém.
2.3.2. Trang thiét bi phu tro

- Phan mém quan Iy xét nghiém;

- B6n rira mat khan cap.
2.4. Chuan bi mau bénh pham

- Bénh pham 1a 10mL méu ngoai vi lay vao 6ng chéng dong (6ng EDTA
K2/K3, ng Streck, hoic 6ng thu cfDNA). Yéu cau mau khong bi v& hong cau

- Mau mau dat chit luong 6n dinh khi luu trit 1-2 tuan ¢ diéu kién 6 -
35°C voi 6ng Streck hoidc 6ng thu cfDNA.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 1ay mau bénh pham...
2.6. Thoi gian thuc hién ky thuat

U'dc tinh tir Idc bat dau cho dén khi két thic xét nghiém: 8-16 gio.
2.7. Pia diém thuc hién ky thuat
Phong xét nghiém di truyén - sinh hoc phan ti.
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3. AN TOAN

- Nhan vién phai mang ging tay, khau trang va mic trang phuc y té trong
suét qua trinh 1am xét nghiém.

- Phén loai dting rac thai va loai bo rac thai ngay sau qua trinh thuc hién
xét nghiém.

- Thuc hién kiém soat diéu kién méi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién moi truong”.
4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.1 Xir Iy miu

- Chuan bj 2 dng 1,5 mL thuong va 2 6ng 1,5 mL cho mdi mau, ghi ma
mau |én than va nap ong.

- Ly tdm dng méu & 1.600g, 8°C trong 10 phit néu thu bang 6ng EDTA
hoac trong 15 phat néu thu bang dng Streck, CwBio.

- HGt 1500 pL phan huyét tuong vao cac 6ng 1,5 mL thuong cé ki hiéu
tuong ng.

- Ly tam lan 2 cé&c 6ng huyét tuong ¢ 16.000 g, 8 °C trong 10 phut.

HGt 1000 pL huyét twong phia trén sang cac ong 1,5 mL c6 ghi ki hiéu
tuong tng.

- Luu trir mau huyét tuong (-18°C — -25°C) trong phong tach chiét DNA
cho dén khi sir dung.
4.1.2. Tach chiét cfDNA

- Chuan bi du s6 ong 1,5mL thuong méi twong ng Véi s6 mau can tach
chiét. Ghi m& mau Ién nap va than cua ting 6ng.

- Xir Iy mAu véi Proteinase K (theo hudng dan caa nha san xuat)

- HGt 300 pL huyét trong m&i mau vao dng da chuan bi & trén.

- Thém 550 pL dung dich Lysis Buffer (c6 san trong b kit) vao mdi ng
va vortex .

- U céc 6ng & nhiét do phong trong 10 phat. Trong qua trinh 4, tron ky
3 1an bang cach dao chiéu.

- Ly tdm nhanh va dat 6ng Ién gié tir trong 5 phit.

- HGt bo phan dich noi phia trén.
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- Lay 6ng ra khoi gia tir, thém 700 pL Wash Buffer 1 (c6 sin trong bo
kit) vao tirng ng. Vortex va spin nhanh.

- bat Ién gia tir trong 1 phat. Hut bo phan dich ndi phia trén.

- Lay ong ra khoi gia tir, thém vao 700 uL Wash Buffer 2 d& chuan bi
vao tirng 6ng. Vortex va spin nhanh.

- bt 1én gié tr trong 1 phat. HGt bé phan dich néi phia trén.

- Lap lai budc rira voi Wash Buffer 2 thém mot lan nixa.

- Ly tam nhanh va dit cac 6ng Ién gié tir. Can than loai bo phan dich noi
phia trén.

- M nap va giir 6ng trén gié tir. Bé khd ¢ nhiét d6 phong trong 12 phdit.

- L4y 6ng ra khoi gid tir, thém 45 pL Elution Buffer va tron déu.

- U 6ng & nhiét do phong 10 phuit.

- Spin va dat 6ng Ién gia tir trong 3 phut.

- Chuan bi 6ng 1,5 mL low binding, ghi ki hiéu cfDNA ciing ma mau va
ngay tach 1én nap va thanh éng.

- Hat dung dich DNA phia trén vao dng 1,5mL c6 ki hiéu ma miu tuong
ung.

- Ghi lai thong tin cac mau vao ho so tach chiét cfDNA.

- Mau cfDNA ¢4 thé luu ¢ 2-8°C trong 24h va luu trir 1au hon ¢ -20°C,
4.1.3. Thuc hién phan wng digital PCR

- LAy mdi va dau do trong ti dong, 1am tan bang cach dé ¢ nhiét do
phong trong 15 phat. Tron déu cac hda chat can dung bang may vortex roi ly
tam 1000 rcf trong 30 giay, dat trén khay lanh.

- Pién thong tin mau can PCR k§ thuat s6 vao phiéu PCR.

- Chuan bi hdn hop phan tng ddPCR Master Mix trong 6ng nghiém 1,5
mL véi thanh phan theo hudng dan cia nha san xuat. Tron bang may vortex,
roi ly tam nhe bang may spindown.

- Dung pipet chia déu cho mdi phan wng vao céc giéng trong dia ddPCR.

Tron déu ting giéng bang pipet, tranh tao bot.

- Cai dat chuong trinh chay theo hudng dan ctia nha san xuat va thiét bi
PCR.
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4.1.3. Thuc hién phan tng real-time PCR

- LAy mdi va dau do trong ti dong, lam tan bang cach dé & nhiét do
phong trong 15 phat. Tron déu cac hda chat can dung bang may vortex roi ly
tam 1000 rcf trong 30 giay, dat trén khay lanh.

- bién théng tin mau can PCR ky thuat s6 vao phiéu PCR.

- Chuan bi hdn hop phan ung realtime-PCR Master Mix trong ong
nghiém 1,5 mL v&i thanh phan theo huéng dan caa nha san xuat. Tron bang
may vortex, roi ly tim nhe bang may spindown.

- Dung pipet chia déu cho mdi phan tng vao céc éng PCR.

- Cai dat chuong trinh chay theo hudng dan cia nha san xuat va thiét bi
PCR.

4.2. Phan tich va nhan dinh két qua

- Xuét két qua tir may chay va nhap vao cong thic tinh.

- Chi phan tich két qua mau xét nghiém khi cac ddi chang (IC) trong
phan ung dat yéu cau.

4.3. Tra két qua va luu trir ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI

SAI SOT XU TRI

= Lay mau khong di hoic sai chat | = Thuc hién dung huéng dan qui cach

chbng dong. ldy mau.

= Sai sOt trong dan ma xtr ly mau | = Kiém tra diing thong tin hanh chinh
dan dén nham mau, sot mau khi gan ma

= LAy nhiém trong qua trinh PCR | = Tuén tha dung quy trinh k¥ thuat,
cho két qua am tinh/duong tinh thir tu nhé mau trong qudé trinh PCR
gia

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG
Kiém soat cac mau chung (hoic IC) theo huéng din di kém bo sinh
pham st dung.
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23. XET NGHIEM GEN VOI ctDNA BANG KY THUAT DIGITAL-
PCR

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xac dinh cac bién thé cua gen théng qua DNA ung thu luu hanh tu do
trong mau bang k¥ thuat digital-PCR.
1.2. Pinh nghia, nguyén ly

- Dya trén nguyén Iy caa ky thuat tch chiét, phan l1ap DNA ung thu luu
hanh tu do trong mau (ctDNA- circulating tumor DNA) va k¥ thuat digital-
PCR.

- ctDNA 1a nhimg doan DNA ngan duoc giai phong tir té bao u va luu
hanh trong mau. Nhitng doan DNA nay 1a ngudn vat lidu di truyén cua té bao
ung thu va co thé duoc sir dung dé sang loc, chan doan sém sy xuat hién cua
té bao ung thu hoic bién thé cia DNA ung thu.

- K¥ thuat digital-PCR Ia mot bién thé cua k§ thuat realtime-PCR. K¥
thuat ndy khong chi ting cudong do nhay caa xét nghiém ma con cé thé dinh
lwong (bang phuong phap dém tuyét ddi - absolute quantification).

- Két hop k¥ thuat tach chiét ctDNA véi phuong phép digital-PCR duoc
ing dung dé sang loc, chan doan sém cac bién thé di truyén gen ung thu ¢ tan
suat thap.

2. CHUAN BI
2.1. Nguwoi thuc hién:
- Bac si: 01 nguoi;
- K¥ thuat y hoac tuong duong: 02 nguoi

2.2. Vit tu
Vit tu, sinh pham Piéu kién bao quan
Kit tach chiét ctDNA Theo huéng dan cua nha
Kit do ndong d6 DNA san xuat

Master mix cho phan ung PCR

Vit tu, sinh pham phu trg khéc
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Ong ly tm vé triing 1,5-2mL

Pau tip pipet 10-1000 pL v tring
2.3. Trang thiét bj
2.3.1. Trang thiét bi truc tiép

- T an toan sinh hoc cap II;

- May ly tam 6ng mau thé tich 10mL (EDTA/ Streck tube);

- May ly tam lanh cho éng 2mL/1,5mL (2-8 °C):;

- May vortex, may spindown;

- Tu lanh 2°C - 8°C;

- T lanh &m sdu (-20°C dén -80°C);

- Giatir loai 0,2 mL va 1,5mL;

- Pipet céac loai 2, 10, 100, 200, 1000 pL;

- bong ho hen gio;

- May digital-PCR va thiét bi di kém.
2.3.2. Trang thiét bi phu tro

- Phan mém quan Iy xét nghiém;

- B6n rira mat khan cap.
2.4. Chuan bi miu bénh pham

- Bénh pham 1a méau ngoai vi lay vao 6ng chéng dong (6ng EDTA
K2/K3, 6ng Streck, hoic 6ng thu cfDNA). Yéu cau mau khong bi v& hong cau

- M3u mau dat chit luong 6n dinh khi luu trit 1-2 tuan ¢ diéu kién 6 -
350C véi 6ng Streck hoac dng thu cfDNA.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 1dy mau bénh pham...
2.6. Thoi gian thuc hién ky thuat

U'6ce tinh tir lGc bat dau cho dén khi két thic xét nghiém: 8-16 gio.
2.7. Pia diém thuc hién ky thuat
Phong xét nghiém di truyén - sinh hoc phan ti.
3. AN TOAN

- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
suét qua trinh 1am xét nghiém.
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- Phan loai dting rac thai va loai bé réc thai ngay sau qua trinh thyc hién
xét nghiém.

- Thuc hién Kiém soat diéu kién moéi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién moi truong”.
4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.1 Xir ly mau

- Chuan bi 2 éng 1,5 mL thuong va 2 éng 1,5 mL cho mdi mau, ghi ma
mau |én than va nap ong.

- Ly thm 6ng mau & 1600g, 8°C trong 10 phut néu thu bang ong EDTA
hoac trong 15 phat néu thu bang dng Streck.

- H(t 1500 pL phan huyét trong vao cac dng 1,5 mL thuong c6 ki hiéu
tuong ung.

- Ly tam lan 2 cé4c 6ng huyét twong & 16000g, 8°C trong 10 phit.

- HGt 1000 pL huyét twong phia trén sang cac dng 1,5 mL ¢ ghi ki hiéu
tuong tng.

- Luu trit mau huyét tuong (-18°C dén -25°C) trong phong tach chiét
DNA cho dén khi str dung.
4.1.2. Tach chiét ctDNA

- Chuan bi da s6 ong 1,5 mL thuong méi twong Gng v4i s6 mau can tach
chiét. Ghi md mau 1én nip va than cua tiing 6ng.

- Thyc hién quy trinh tach theo huéng dan cua nha san xuat

- Ghi lai thong tin cac mau vao ho so tach chiét ctDNA.

- MAu ctDNA c6 thé luu ¢ 2-8°C trong 24 gid va luu trit 1au hon ¢ -20
°C.
4.1.3. Thuc hién phan wng PCR

- LAy mdi va dau do trong ti dong, lam tan bang cach dé & nhiét do
phong trong 15 phat. Tron déu cac hda chat can dung bang may vortex roi ly
tam 1000 rcf trong 30 giay, dat trén khay lanh.

- bién thong tin mau can PCR k§ thuat s6 vao phiéu PCR.

- Chuan bi hdn hop phan @ng ddPCR Master Mix trong 6ng nghiém 1,5
mL v&i thanh phan theo huéng din cia nha san xuat. Tron bang may vortex,
roi ly tam nhe bang may spindown.
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- Dung pipet chia déu cho mdi phan ing vao céc giéng trong dia ddPCR.

- Tron déu tirng giéng bang pipet, tranh tao bot.

- Cai dat chuong trinh chay theo hudng dan cua nha san xuat va thiét bi
PCR.
4.2. Phan tich va nhan dinh két qua

- Xuit két qua tir may chay va nhap vao cong thic tinh.

- Chi phan tich két qua mau xét nghiém khi cac ddi ching (IC) trong
phan tng dat yéu cau.
4.3. Tra két qua va luu trir ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRi

SAI SOT XU TRI

= Lay mau khong du hoic sai chat | = Thuc hién dang huéng dan qui cach

chbng dong. ldy mau.

= Sai st trong dan ma xir Iy mau | = Kiém tra dung thong tin hanh chinh
dan dén nham mau, sét mau khi gan ma

= L&y nhiém trong qua trinh PCR | = Tuan thi dung quy trinh k¥ thuat,
cho két qua am tinh/duong tinh thr tu nhé mau trong qué trinh PCR
gla

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG

Kiém soat cac mau chang (hodc IC) theo hudng dan di kém bo sinh
pham st dung.
7. TAI LIEU THAM KHAO

1. Li, X., et al. (2018). Evaluation of digital PCR for detecting low-level
EGFR mutations in advanced lung adenocarcinoma patients: a cross-platform
comparison study. Oncotarget.

2. Sanchez-Martin V, et al. Comparative study of droplet-digital PCR
and absolute Q digital PCR for ctDNA detection in early-stage breast cancer
patients. Clin Chim Acta. 2024 Jan 1;552:117673.



164

24. XET NGHIEM GEN VOI ctDNA BANG KY THUAT REAL-TIME
PCR
1. PAI CUONG
1.1. Muc dich caa ky thuat

Xac dinh cac bién thé caa gen thong qua DNA khéi u lwu hanh tu do
trong mau hoac huyét trong bang k¥ thuat real-time PCR
1.2. Pinh nghia, nguyén ly

- Dya trén nguyén Iy caa ky thuat tch chiét, phan l1ap DNA ung thu luu
hanh tu do trong mau (ctDNA - circulating tumor DNA) va ky thuat real-time
PCR.

- ctDNA 1a nhimg doan DNA ngan duoc giai phong tir té bao u va luu
hanh trong mau. Nhitng doan DNA nay 1a ngudn vat lidu di truyén cua té bao
ung thu va co thé duoc sir dung dé sang loc, chan doan sém sy xuat hién cua
té bao ung thu hoac bién thé cia DNA ung thu.

- K§ thuat realtime-PCR 1a mot bién thé cua ki thuat PCR. K§ thuat nay
khong chi tang cuong do nhay caa xét nghiém bang viéc gan dau do phat hién
bang tin hiéu huynh quang ma con quan sat dugc qué trinh PCR theo thai gian
thuc.

- Két hop ky thuat tach chiét ctDNA véi phuong phap realtime-PCR
duogc ung dung dé sang loc, chan doan sém céc bién thé di truyén gen ung thu
& tan suat thap.

2. CHUAN BI
2.1. Nguwoi thuc hién:

- Bac si: 01 nguoi;

- Ky thuat y hoac twong duong: 02 nguoi.
2.3. Trang thiét bj
2.3.1. Trang thiét bi tryuc tiép

- T an toan sinh hoc cap Il

- May ly tam éng mau thé tich 10mL (EDTA/ Streck tube)

- May ly tam lanh cho dng 2mL/1,5mL (2-8 °C);

- May vortex, may spindown;

- Tu lanh 2°C - 8°C;

- T lanh &m sau (-20°C dén -80°C);
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- Gia tir loai 0,2 mL va 1,5mL

- Pipet céac loai 2, 10, 100, 200, 1000 pL
- bong hd hen gio

- May realtime-PCR va thiét bi di kém

Vit tu, sinh pham Piéu kién bao quan
Kit tach chiét ctDNA Theo hudng dan cua nha
Kit do nong d6 DNA san xuat

Master mix cho phan tng PCR
Vit tu, sinh pham phu trg khéc

Ong ly tm vé tring 1,5-2mL
Pau tip pipet 10-1000ul v triing
2.3.2. Trang thiét bi phu tro
- Phan mém quan Iy xét nghiém;
- Bon rira mat khan cap.
2.4. Chuan bi miu bénh pham
- Bénh pham 1a méau ngoai vi lay vao ong chéng dong (6ng EDTA
K2/K3, 6ng Streck, hoic éng thu ctDNA). Yéu cau mau khéng bi v& hong cau
- M3u mau dat chit luong 6n dinh khi luu trit 1-2 tuan ¢ diéu kién 6 -
350C véi bng Streck hodc dng thu ctDNA.
2.5. Phiéu chi dinh xét nghiém
Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doén, loai mau bénh
pham, thoi gian 1dy mau bénh pham...
2.6. Thai gian thuc hién ky thuat
U'6ce tinh tir lGc bat dau cho dén khi két thdc xét nghiém: 8-16 gio.
2.7. Pia diém thuc hién ky thuat
Phong xét nghiém di truyén - sinh hoc phan ti.
3. AN TOAN
- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
suét qua trinh 1am xét nghiém.
- Phan loai dtng rac thai va loai b rac thai ngay sau qua trinh thyc hién
xét nghiém.
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- Thuc hién kiém soat diéu kién moi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién moi truong”.
4. CAC BUOC TIEN HANH
4.1. Cac bwdéc thyc hién
4.1.1 Xir Iy miu

- Chuan bi 2 éng 1,5 mL thuong va 2 éng 1,5 mL cho mdi mau, ghi ma
mau Ién than va nap ong.

- Ly tdm 6ng méu ¢ 1.600g, 8 °C trong 10 phat néu thu bang éng EDTA
hoac trong 15 phat néu thu bang ong Streck.

- H(t 1500 pL phan huyét tuong vao cac ong 1,5 mL thuong co ki hiéu
tuong rng.

- Ly tam lan 2 céc 6ng huyét tuong ¢ 16.000 g, 8 °C trong 10 phut.

- HGt 1000 pL huyét twong phia trén sang cac dng 1,5 mL ¢ ghi ki hiéu
tuong ung.

- Luu trit mau huyét tuong (-18°C — -250C) trong phong tach chiét DNA
cho dén khi s dung.

4.1.2. Tach chiét ctDNA

- Chuan bi da s6 6ng 1,5 mL thuong méi twong Gng véi sé mau can tach
chiét. Ghi md mau 1én nip va than cua tiing 6ng.

- Thyc hién quy trinh tach theo hudng dan caa nha san xuat.

- Ghi lai thong tin cac mau vao ho so tach chiét ctDNA.

- Mau ctDNA ¢6 thé luu ¢ 2-8°C trong 24h va luu trit 1au hon ¢ -20°C.
4.1.2. Thuc hién phan wng PCR

- Lay hoa chat cho phan tng realtime-PCR dat trén khay trir lanh khoang
10 phat dé ra dong hoan toan, tron nhe va ly tam nhanh trong 1 - 2 gidy.

- Chuan bi h6 so xét nghiém, tinh todn s6 lugng cac thanh phan phan
ung.

- Chuan bi cac 6ng PCR 0,2 mL. Ghi m& mau lén mdi ong.

- Chuan bi hdn hop phan tng realtime-PCR (thao tac trong ta an toan sinh
hoc): str dung pipet thém lan luot ting hda chat (theo quy trinh di tbi uu) vao mot
6ng 0,2 mL hoac 1,5 mL. Tron déu 6ng hdn hop va chia hda chat da pha vao mdi
6ng phan tng (s6 lwong hoa chét chia vao mdi dng thuc hién theo quy trinh di toi

uu).



167

- B6 sung DNA vao mdi 6ng tuong tng (ndng d6 DNA bo sung vao mdi
6ng PCR theo huéng dan tai quy trinh di t6i wu).

- Pit cac 6ng phan tng vao may realtime-PCR, chon chuong trinh twong
thich.

- Lau chui mat san ta an toan sinh hoc bang cén 70%.

- Két thaic qua trinh PCR, luu dir lidu va loai bo 6ng phan ang.
4.2. Nhan dinh két qua

- Xuét két qua tir may chay va nhap vao cong thuc tinh.

- Chi phan tich két qua mau xét nghiém khi cac d6i chung (IC), ching
duong, chitng &m trong phan tng dat yéu cau.
4.3. Tra két qua va lwu trit ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRi

SAI SOT XU TRI

= Lay mau khong du hoic sai chat | = Thuc hién dung huong dan qui

chong déng. cach lay mau.
= Sai sOt trong dan md xu ly mau dan | = Kiém tra dang thong tin hanh
dén nham mau, sét mau chinh khi gan ma
= L&y nhiém trong qué trinh PCR cho | = Tuén thu dung quy trinh k¥ thuat,
két qua am tinh/dwong tinh gia thi tw nhé mau trong qua trinh
PCR

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG
Kiém soat cac mau chang (hodc IC) theo hudng dan di kém b sinh
pham st dung.
Thuc hién noi kiém va danh gia két qua noi kiém theo quy dinh.
Tham gia, thuc hién va danh gia két qua ngoai kiém/ so sanh lién phong
(néu co).
7. TAI LIEU THAM KHAO
1. Xiang, J., Wan, Q., & Xie, L. (2022). Detection of ctDNA SNPs by
nested real-time Tagman qPCR: a simulation study. Human Cell, 35,
2022-2025.
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2. Elazezy & Joosse (2020). “Real-time molecular monitoring in acute
myeloid leukemia with circulating tumor DNA” Frontiers in Cell and
Developmental Biology

Wiley review (2023): “Emerging ctDNA detection strategies in clinical

theranostics”.
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25. XET NGHIEM PO MAT ON PINH VI VE TINH (MSI) BANG
PHUONG PHAP REAL-TIME PCR

1. PAI CUONG
1.1. Muc dich ky thuat

Xét nghiém c6 muc dich nham dé danh gia do mat on dinh vi vé tinh
(MSI), d6 1a hau qua cua sy thiéu hut hé thdng stra chira bat cap sai DNA
(MMR). Su thiéu hut hé théng stra chira bat cap sai c6 thé phat trién tir dot bién
dong mam di truyén & mot gen MMR (MLH1, MSH2, MSH6, PMS2). Xét
nghiém c6 ¥ nghia trong chan doan, tién luong va diéu tri bénh.
1.2. Pinh nghia, nguyén ly

Nguyén ly co ban cua ky thuat PCR/ Real-time PCR la dya vao su

khuéch dai dac hiéu cia enzyme Taq Polymerase trén co so Sy bat cap chinh
xac cua primer vao DNA trong mau va cac dNTP tu do va sy phat quang cua
cac probe huynh quang va tu @6 bo phan ghi nhan tin hiéu s€ ghi nhan dugc tin
hiéu phat ra tir cac probe ndy. Viéc khuéch dai nay dua trén su khac nhau cua
nhiét d6 phan (ng va nhiing bién do6i cta cac thanh phan. Ky thuat Real time
PCR sé& dugc doc bang may Real-time PCR. May real time PCR 1a mot thiét bi
gom 2 phan co ban d6 1a phan nhiét va phan quang va duogc diéu khién bang
maot phan mém chuy@n biét cho may. Mat én dinh vi vé tinh (MSI), biéu hién
boi tang chiéu dai doan vi vé tinh, hau qua cua sy suy giam chic ning hé théng
stra 16i ghép cip DNA (DNA MMR). Khi nhiing sai sot trong qua trinh tai ban
khong duoc phat hién va stra chira, cac sai s6t ndy dan tich lily, bén canh nguy
co hinh thanh nén cac dot bién, cac sai sot khong dugc sua chita & chudi lap
viing Vi Vé tinh ciing dan tich liy, din dén kéo dai doan vi vé tinh (MSI).
2. CHUAN BI
2.1. Ngwoi thuc hién

- Bac si: 01 nguoi;

- Ky thuat y hoac tuwong duong: 01 nguoi.
2.2. Vat tw

- Ong dung méu chira chat chéng dong K2 EDTA;
- Dao cat bénh pham loai st dung mat 1an;
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- Lam kinh;
- LuGi dao mé;
- Ong falcon 15mL;
- Ong falcol 50 mL;
- Tip ¢6 loc 1-200 pL;
- Tip ¢6 loc 100-1000 pL;
- Ong thu mau c6 ndp 1,5 mL tiét trung;
- Ong thu mau c6 nap 2,0 mL tiét trang;
-Ong PCR 0,2 mL;
- Cdn chuyén dung cho sinh hoc phan tir;
- Xylene;
- Nudc tinh sach chuyén dung trong sinh hoc phan ti;
- Kit tach ctDNA, DNA/RNA;
- Kit phat hién d6 mat 6n dinh vi vé tinh (MSI);
- Gang tay cao su khong bot tan;
- Giay lau khéng bui.
2.3. Trang thiét bj
- Pipet ban tu dong c6 thé diéu chinh 0,1 - 10ul, 10 - 1001, 200 - 1000pl;
- Tu thao tac PCR;
- Tu lanh 4°C;
- Tu lanh -20°C;
- Gia dé 6ng;
- Khay gitr lanh;
- Thung rac dung dau con va hoa chat;
- May ly tam;
- May vortex;
- May Spin down;
- May do nong do DNA;
- Tu an toan sinh hoc;
- May Real-time PCR;
- May do ndng d6 DNA;
- May nhuom HE;
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2.4. Chuan bi mau bénh pham

- Loai mau bénh pham: Mau bénh pham mé d3 dwgc ¢ dinh va vii nén
(FFPE), mau md, mau mau, dich co thé...

- Tiéu chuan mau bénh pham: dam bao vé diéu kién bao quan va cach lay
mau dung theo huéng dan cua bo kit.

- Quy dinh van chuyén, bao quan, luu trir bénh pham, thoi gian chuyén dén
phong xét nghiém: Mau dugc cho vao hop dung bénh pham va van chuyén dén
phong xét nghiém trong vong 4 gio ké tir khi lay mau.

2.5. Phiéu chi dinh xét nghiém

Kiém tra chi dinh xét nghiém: ghi day du thong tin theo quy dinh, vi du
cac thong tin nhu: ho tén nguoi bénh, tudi, givong bénh, khoa phong, chan
doan, loai mau bénh pham, thoi gian 1ay mau bénh pham, két qua chan doan. ...
2.6. Thai gian thuc hién xét nghiém

Thoi gian thyuc hién xét nghiém tir ldc tiép nhan bénh pham dén khi tra két

qua khoang 12 dén 18 gio.
2.7. Pia diém thuc hién xét nghiém

Phong xét nghiém di truyén — sinh hoc phan tu.
3. AN TOAN

- Bbam bao an toan cho ngudi thuc hién xét nghiém, du phong nguy co
trudc, trong va sau xet nghiém.

- Hiéu chuan vat tu, thiét bi dinh ky.

- An toan dién va phong chong chay no.

- Bam bao day du bang chi dan an toan ting loai hda chat.

- bam bao an toan sinh hoc.

- Pam bao cé4c yéu té moi trudng nhu nhiét do, do 4m, anh sang. ..

4. CAC BUOC TIEN HANH
4.1. Lap biéu miu
Lap danh sach mau xét nghiém va dién cac budc thuc hién xét nghiém do
méat on dinh vi vé tinh (MSI) bang ky thuat Real-time PCR.
4.2. Chuén bi méi treong lam viéc
- Khir nhi@m dung cu, thiét bi, bé mat, khdng gian lam viéc.
- Kiém tra va chuan bi du vat tu tiéu hao va dung cu can thiét.
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4.3. Chuan bi mau DNA:

- Quy trinh tach chiét dé thu dugc DNA tinh sach theo Kit tich DNA.

- Panh gia ndng do va chat lwgng DNA tach chiét tir mau bénh pham sir
dung bo kit chuyén dung.

- L4y cac mau DNA tach chuan bi cho xét nghiém d6 mat on dinh vi vé
tinh (MSI) bang ky thuat Real-time PCR.

4.4. Thuc hién ky thuat Real-time PCR

- Pua cac thanh phan can thiét cua phan ung ra nhiét do phong 10 phut dé
ra dong hoan toan.

- Tron 1an céc thanh phan sau vao 6ng PCR 0,2 mL: Buffer, dNTPs, MgCI2
(néu trong Buffer chua c6), hdn hop mdi (gébm céc cap mdi phat hién dot bién
dugc tron theo ty 1¢ nhat dinh), enzym Taq polymerase, nudc khir ion vé tring,
DNA khuon.

- Ly tdm nhe dé céc thanh phan lang xuéng day ong hoan toan; Pt vao
may PCR; Chon chuong trinh; Bam start dé may chay.

- Phan tich két qua:

+ Két qua tir qua trinh Real-time PCR duoc phan tich tiy theo muc dich sir
dung va dua theo huéng dan phan tich cia ting bé kit xét nghiem.

+ Trong qué trinh phan tich két qua, truéc hét can kiém tra chimg duong,
chting am, IC. Sau d6, tién hanh phan tich mau néu chimg duong, ching am
va IC dat yéu cau.

5. NHUNG SAI SOT VA XU TRI
5.1. Truéc khi thuc hign k§ thuat
- Mau bénh pham khong dat tiéu chuan:
+ Thuc hién lay lai mau.
+ Pam bao yéu cau vé diéu kién van chuyén va bao quan mau.
- Mau sau khi tach chiét khong dam bao chat lugng va sé luong.
+ Thyc hién tach chiét lai theo ding quy trinh.
+ Yéu cau lay lai mau dé tach chiét lai trong truong hop can thiét.
5.2 Trong khi thuc hién ky thuat
- Mau ddi chimg khéng dat:
+ Kiém tra diéu kién bao hoa chat xét nghiém.
+ Chay danh gia lai bo kit va mau dbi chung.
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- Mau bénh pham khong dat diéu kién phan tich:
+ Kiém tra diéu kién bao hoa chat xét nghiém.
+ Kiém tra lai chat luong DNA, tach chiét lai néu can thiét.
5.3 Sau khi thuc hién ky thuat
- Sai s6t trong qué trinh ghi nhan va tra két qua.
+ Kiém tra lai két qua da ghi nhan.
+ Thuc hién lai quy trinh tra két qua.
6. YEU CAU PANH GIA VA KIEM TRA CHAT LUQNG
- Y&u cau thuc hién noi kiém.
- Yéu cau thyc hién ngoai kiém hozc kiém tra mau mu (néu co).
7. TAI LIEU THAM KHAO
1. Quyét dinh 5530/QD-BYT ngay 25/12/2015 cua Bo y té Hudng dan
quy trinh thuc hanh chuan trong quan ly chat lugng xét nghiém.
2. Quyét dinh 3376/QD-BYT ngay 30/08/2023 cua Bo y té Ban hanh
“Pé cuong Quy trinh k¥ thuat xét nghiém.
3. Thibodeau S, Bren G, Schaid D. Microsatellite instability in cancer of
the proximal colon. Science. 1993; 260 (5109):816-819.
4. Dietmaier W, Hofstadter F. Detection of microsatellite instability by
real time PCR and hybridization probe melting point analysis. Lab Invest
2001;81(10):1453-6.
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26. XET NGHIEM QUAN HE HUYET THONG BANG KY THUAT
PHAN TiCH POAN DNA TREN PIEN DI MAO QUAN

1. PAI CUONG
1.1. Muc dich ky thuat

Xac dinh cac mdi quan hé huyét thdng truc hé: cha - con, me - con (dbi
Vi cac truong hop khac nhu xac dinh quan hé huyét théng theo dong cha trén
nhiém sic thé Y, x4c dinh quan hé trén nhiém sac thé X, xin tham khao huéng
dan).
1.2. Dinh nghia, nguyén ly

Xét nghiém quan hé huyét théng bang ki thuat phan doan DNA trén
dién di mao quan la xét nghiém so sanh cac chi thi DNA dac biét 1a cac doan
lap lai ngan (STR- short tandem repaet) trong cac cé thé dugc xét nghiém dé
xac dinh cac ca thé nguoi tham gia xét nghiém cé quan hé huyét théng hay
khong. Xét nghiém dua trén co sé con cai dugc thira huong cac dac tinh di
truyén tir bé me thong qua 23 NST tir tinh tring caa bd va 23 NST tir té bao
triing cua me. Khi cac STR xuat hién & con ma khéng xuat hién ¢ b6 va/ hoic
me chung té nguon goc STR caa con khong cé tir bd va/ hoac me.
2. CHUAN BI
2.1. Nguai thuc hién:

- Bac si: 02 nguoi;

- K§ thuat y hoac twong duong: 02 nguoi.

2.2. Vit tu

- Hoa chat sinh pham: Nuéc deion, Con tinh khiét 100 d6 (Ethanol
100%), Chelex®100, B hoa chat tach chiét DNA, Bo hoé chat chay PCR (nhan
boi 24 locus STR trg Ién), Cac hoa chat sir dung cho may dién di mao quan,
Cac hoa chat phuy tro khac.

- Céc loai dau tip;

- C4c loai 6ng ly tam;

- Pipet céc loai;

- Hop dung ong ly tam;

- Hop dung dau tip;

- Gi& chuyén dung cho céc loai 6ng ly tam;
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- Khau trang:

- Gang tay;

- Giay lau;

- Céc vat tu tiéu hao khac.
2.3. Trang thiét bj

- May ly tam;

- May spin down;

- May 1 mau;

- May PCR; Real-time PCR;

- Hé thdng dién di mao quan;

- Tu an toan sinh hoc;

- Hé thdng dién di mao quan;

- Tu an toan sinh hoc;

- Heé thdng chup anh gel;

- May dién di;

- Tu lanh am sau;

- Tu lanh thuong;

- May hap dung cu;

- May say dung cy;

- C4c thiét bi phu trg khéc.
2.4. Chuan bi mau bénh pham

Tiéu chudn mau xét nghiém:

- Mau pham 1a mau c6 ngudn gbc sinh hoc.

- Loai mau pham dam bao khoéng dugc nhiém mau pham cua nguoi
khong duoc lay mau.

- Mau pham khéng chira c4c loai hoa chat, phu gia anh huong téi chat
luong DNA.

Dung cu thu mdu:

- Tam bong thu mau chuyén dung.

- Thé thu mau chuyén dung.

- Ong chira mau.

- Ong chira mau chong dong.
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(C6 thé sir dung mét trong cac dung cu thu mdu néu trén phd hep Vi
ting logi mau pham)

Bdo qudn madu xét nghiém, thoi gian chuyén d@én phong xét nghiém;

- Mau kho: Mau dugc 1am kho hoan toan, bao quan trong tai dung mau,
c6 bo sung chat hit am va bao quan ¢ nhiét d6 phong. Thoi gian chuyén dén
phong xét nghiém tir 1-10 ngay sau khi lay mau.

- MAu tuoi (mau mau lay trong 6ng chéng dong, mau mé tuoi...): Bao
quan ¢ 2 - 8°C. Thai gian chuyén dén phong xét nghiém 1-2 ngay sau khi lay
mau.

2.5. Phiéu chi dinh xét nghiém

- Pon yéu cau xét nghiém.

- Ban két qua xét nghiém.

- Ho so's6 lidu gen.

- Céc giay to lién quan khac (néu co)

2.6. Thoi gian thuc hién ky thuat
2.7. Pia diém thuc hién ky thuat

Phong xét nghiém di truyén — sinh hoc phan tu.
3. AN TOAN

- Bao dam phong thi nghiém phai an toan cho mau xét nghiém tranh
nhiém DNA ngoai lai vao mau can:

Chia céc khu vuc riéng biét cho ting khau xét nghiém cu thé nhu sau:

- Khu nhan mau va tra két qua xét nghiém.

- Khu xtr ly, tach chiét DNA.

- Khu thao tac PCR.

- Khu dién di.

4. CAC BUOC TIEN HANH
4.1. Cac bwéc thuc hién
4.1.1. Buéc 1. Nh@n mau bénh pham

Kiém tra thdng tin trén mau xét nghiém, d6i chiéu vaéi phiéu xét nghiém.

4.1.2. Buéc 2. Chuan bj dung cu, héa chdt (néu co)
4.1.3. Buoc 3. Danh gia QC
- Méay mdc trang thiét bi dugc hiéu chuan/ kiém chuan 1 lan/nam.
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- Ho4 chat dugc bao quan theo dung quy dinh cta nha san xuat, con han
sir dung va kiém tra chat luong dinh ky.
4.1.4. Buéc 4. Tién hanh kj thugt

- Xt ly mau.

- Tach chiét.

- Binh lugng DNA (néu can).

- Khuéch dai DNA (PCR).

- bién di mao quan.

- Boc va nhan dinh két qua.
4.2. Nhan dinh két qua

- Lap ho so DNA ctia ngudi ¢ mau xét nghiém.

- So sénh hd so DNA gitta nhitng ngudi duoc yéu cau xét nghiém tim
mai quan hé huyét théng theo nguyén tac:

1. C6 quan hé huyét théng bd/ me - con: phai ¢ sy cho - nhan alen o tat
ca nhitng locus dugc phan tich.

2. Khdng c6 quan hé huyét théng bd/ me - con: khéng cho nhan alen tir
3 locus STR tré 1én.

3. Ngoai ra con trrong hop khong co su cho nhan alen tai 1 hoac 2 locus
STR thi c¢6 kha niang dot bién hoic nguyén nhan khac can phai lam thém
phuong phap bb tro:

+ Thuc hién lai quy trinh xét nghiém (dé loai trir sai khac trén khong
phai 15i do k§ thuat xét nghiém).

+ Phan tich b6 sung mot s6 STR trén NST gidi tinh Y (néu 12 b6 - con
trai), X (b4 - con gai hoac me - con).

+ Dya vao két qua xét nghiém bo tro, nguoi giam dinh vién co thé dua
ra két luan cudi cung.

- Tinh d6 tin cay cua két qua xét nghiém

+ Str dung bang phan bo tan suat alen cac STR trong quan thé ngudi
Viét Nam.

+ Tinh ty suat twong dong (Likehood ratio - LR) cua ting locus gen tuan
theo Dinh luat Bayes.
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- Tinh ty suat twong dong két hop (Combined Paternity Index - CPI)
bang tich LR cua c4c locus va x&c suat c6 quan hé huyét. Dua vao gia tri PI dé
xac dinh do tin cay cua két luan c6 quan hé huyét thong giira hai hd so DNA.

+ Néu CPI > 1000, c6 su cho va nhan alen & tat ca cac locus STR: xac
suat c6 quan hé huyét théng cha - con/me - con giita 2 hd so DNA 1a trén
99,99%.

+ CPI = 0 nghia 1a khong c6 su cho nhan alen giira 2 hd so DNA, két
luan 1 loai trir (khong c6 quan hé huyét thong).

4.3. Tra két qua va luu trir ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu hd so xét nghiém
5. NHUNG SAI SOT VA XU TRi
5.1. Truéc khi thuc hién ky thuat

- X4c dinh mau cua ding ngudi can xét nghiém.

- Kiém tra chat luong va quy cach bao quan mau (Néu nhan mau tur
ngudi yau cau xét nghiém).

- Ky hiéu mau trung khép hoan toan véi thong tin ngudi duoc lay mau.

- X4c dinh dang méi quan hé cua timg d6i tuong can xét nghiém.

5.2. Trong qua trinh thuc hién ky thuat

- Ky hiéu ding mau can xét nghiém.

- Sir dung dung loai hoa chat, nong do va quy trinh phd hop véi ting
loai mau xét nghiém theo huéng dan cua nha san xuét.

- Tuén thu dang nguyén tic an toan trong phong xét nghiém dé tranh
tinh trang nhiém DNA ngoai lai vao mau duoc xét nghiém.

- Hoa chat, vat tu st dung trong xét nghiém phai ¢dam bao khong nhiém
DNA.

- DNA dau vao cho phan tng khuéch dai DNA (PCR) can dam bao
nong do pht hop yéu cau cua tirng bo hoa chat theo khuyén céo cua nha san
XUAL.

5.3. Sau khi thuc hién ky thuat

- Phan tich va doc dir lieu DNA: Dit lieu DNA sau khi phan tich moi
alen can cd tin hiéu (peak) trén 100 RFU (Cac truong hop dudi 100 RFU thi
do nghién ciru vién/giam dinh vién tryuc tiép nhan dinh két qua két luan).
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- So sanh cac dir lisu DNA: Can so sanh dit liéu cia ngudi cé ding ky
hiéu can tim méi quan hé huyét thong

- Két luan: Dya vao nhan dinh va so séanh két qua két luan ding moi
quan hé va can tinh d6 tin cay.

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG

- Yéu cau ndi kiém chat luong: mau noi kiém bao gom

+ Chtng duong: Nguon DNA dau vao 1a DNA control theo b kit hoa
chat PCR, két qua sau dién di mao quan thé hién cd tin hiéu peak phd hop theo
huéng dan nha san xuat hoic theo quy dinh cua phong xét nghiém.

+ Chang &m: khong co tin hi¢u peak.

- Y&u cau ngoai kiém/ so sanh lién phong: ¢é dam bao chat lugng cac
phong thi nghiém nén tham gia chuong trinh ngoai kiém thuong xuyén cua
c4c t6 chuc uy tin. (Yéu cau ngoai kiém khong bat bugc) (néu co)

7. TAl LIEU THAM KHAO

1. Bianchi DW, Parker RL, Wentworth J, et al. DNA sequencing versus
standard prenatal aneuploidy screening. N Engl J Med. 2014;370(9):799-808.

2. Genetic Disorders and the Fetus. Aubrey Milunsky and Jeff Milunsky.
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27. XET NGHIEM DI TRUYEN TRUGC CHUYEN PHOI (Pre-PGT-M)
(XET NGHIEM TIEN LAM SANG DI TRUYEN TRUOC LAM TO
BENH PON GEN (PRE-PGT-M))

1. PAI CUONG
1.1. Muc dich caa ky thuat

K§ thuat xét nghiém nay nhiam muc dich chuan bi cho xét nghiém cac
rbi loan di truyén don gen trén phdi, tirc 1a truéc khi thuc hién ky thuat xét
nghiém di truyén trude 1am t6 bénh don gen (PGT-M).

1.2. Dinh nghia, nguyén ly

Xét nghiém tién 1am sang di truyén trudc lam to, Pre- Preimplantation
Genetic Testing (Pre-PGT-M) hay con goi la PCR - Set up la tap hop cac k§y
thuat di truyén phan tir chuyén sau dugc thuc hién nham thiét 1ap quy trinh trén
mAau mau hoic mau mo cua cic thanh vién gia dinh c6 nguyén vong PGT-M
Véi cac diéu kién gan gidng nhu tién hanh trén miu phéi trude khi xac dinh
nhitng bt thuong vé gen cia phoi duoc tao ra trong quéa trinh 1am thu tinh 6ng
nghiém.

Tién 1am sang xét nghiém di truyén trudc lam to dua trén hai nhom
phuong phap 1a phuong phéap phat hién truc tiép dot bién va phuong phap gian
tiép phat hién dot bién. Phuong phap phat hién truc tiép cho cac dot bién diém
thuong dung la giai trinh tu Sanger. Phuong phap di truyén lién két dya trén
su di truyén cing nhau giira gen gay bénh va cac marker di truyén lién két voi
chung trong cac gia dinh c6 ngudi bi bénh. Tir d6, thay vi phat hién truc tiép
gen gay bénh, hoan toan c6 thé chan doan ddi tegng mang gen bénh thong qua
su ¢d mat hay vang mat caa cac marker di truyén lién két gen gay bénh. Céc
marker di truyén thudng duoc str dung cho phuong phap nay thuong dung 1a
cac trinh tu 13p lai ngan, boi ching xuat hién rai rac trén toan bo gen va chaa
ving trinh ty DNA giéng nhau nhung duoc lap véi s 1an khac nhau giita
nhitng ca thé khac nhau.

Do mau phéi sinh thiét dugc chi chira vai té bao, vi vay trude khi thuc
hién PGT-M, thuong phai qua budc khuéch dai toan bo hé gen-WGA (Whole
genome amplification) dé du lugng DNA cho cac phan tich tiép theo. Pre-PGT-
M ciing duoc thuc hién theo cach thirc twong tu.
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2. CHUAN BI
2.1. Nguwai thuc hién
- Bac si: 02 nguoi;
- Ky thuat y hoac tuong duong: 01 nguoi.
2.2. Vat tw
- Bo kit taich DNA tong sé (tuy hang).
- Bo kit khuéch dai toan bo hé gen pht hop cho PGT-M (tuy hang).
- Bot agarose.
- Thudc nhuom DNA: Ethidium bromide hoic tuwong duong.
- TBE 0,5X.
- Thang DNA (100bp).
- PCR- MasterMix.
- Cac moi khuéch dai doan gen chuaa bién thé can giai trinh tu dé xéac
dinh.
- Cac moi huynh quang khuéch dai STR (tly tung gen, trung binh 4- 6
cap).
- Nudc khu ion.
- Dung dich Hi-Di.
- Exo SAP- IT hoac tuong duong.
- Bo kit BigDye™ Terminator v3.1 Cycle Sequencing Kit hodc tuong
duong.
- Standard Genescan L1Z500 hoic tuong duong.
- Ong li tam day nhon thé tich 1,5 - 2mL.
- Bau c6n céc loai: 10pL, 100pL, 1000L.
- PCR tube.
- Plate PCR 96 giéng.
2.3. Trang thiét bj
- May 1 nhiét co lac.
- May Vortex.
- May ly tamdanh cho éng li tam d4y nhon 1,5mL.
- May do d9 tinh sach.
- May spin down.
- Méay Speedvac.
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- B6 dung cu pippet: micropippet 2, 10, 100 va 1000 L.

- Budng thao tac PCR.

- May PCR.

- May dién di DNA.

- May soi va chup anh gel.

- May dién di mao quan (ABI-3130(xL), ABI-3500 (xL), SeqStudio
Genetic Analyzer) hoac tuong duong.

- Phan mém phan tich két qua (Genemapper ID, Bioedit sequence
alignment editor hoac twong duong c6 tinh nang phan tich trinh ty gen va phan
tich kich thudc doan).

2.4. Chuan bi mau bénh pham

- Chuan bi nguoi bénh: Gia dinh duoc giai thich can k& vé viéc lay mau
MAu cua cac thanh vién trong gia dinh (c6 thé ldy mau cuong rén con luu voi
mau bénh), huéng dan gia dinh phéi hop dé lay mau theo dung yéu cau.

- Loai mau bénh pham: mau mau hoic cudng rén, mé khac con luu.

- Dung cu lay mau, chira mau, bao quan: Hop 1y mau bao gom kim lay
mau chan khéng, 6ng chan khong cé chét chong dong EDTA.

- biéu kién bao quan va van chuyén mau bénh pham: bao quan & nhiét
do phong (25°C) khdng qué 72gio.

- Tiéu chuan mau bénh pham (thé tich, s6 luong, chat lugng...): mau
duogc lay vao éng chan khéng du tir 2-3 mL. C6 thé tich DNA ngay hoac bao
quan bao quan ¢ -20°C dé dung l1au dai.

2.5. Phiéu chi dinh xét nghiém

- Kiém tra phiéu xét nghiém: giay chi dinh xét nghiém ghi day du théng
tin vé cac thanh vién trong gia dinh: ho tén, tuoi, moi quan hé ho hang, chan
doan 1am sang, chi dinh xét nghiém.

- Kiém tra lai c4c thu tuc hanh chinh theo quy dinh.

- Kiém tra lai chi dinh/chéng chi dinh (néu co).

- Kiém tra ho tén, tuoi, thdng tin vo chdng.

- Kiém tra lai cac xét nghiém can thiét.

2.6. Thai gian thuc hién ky thuat

Tir 48 dén 72 gio.
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2.7. Pia diém thuc hién ky thuat

Phong xét nghiém di truyén — sinh hoc phan tu.
3. AN TOAN

- Quan ly céc ngudn dién, &p dung phong ngtra bién phéap an toan dién
chung cho céc thiét bi trong phong xét nghiém.

- C4c hoa chat thuc hién c6 thé 1a cac chat nguy hai sinh hoc hoic dé gay
chay né, tham khao dit liéu an toan cua ting hoa chat dé kiém soét rui ro co
thé co.

- C4c mau sinh hoc c6 thé ¢ chira nhan t6 18y nhiém sinh hoc, can duogc
coi 12 nguy co sinh hoc tiém an. Pam bao thyc hién an toan ca nhan bang céac
trang thiét bi nhu trang phuc phong xét nghiém, khau trang, ging tay, kinh
mét...

- Chu y thao tac véi cac thiét bi c6 nhiét d6 cao nhu may u nhiét c6 lac,
may Speedvac, may PCR.

- Khi ¢6 su ¢6 can béo céo kip thoi dé c6 bién phap ngin ngira rii ro va
khac phuc hau qua.

4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién ky thuat
4.4.1. Buoc 1

Cac mau mau sau khi duoc rira bang dung dich dém PBS 1-2 lan, DNA
duoc giai phong khai té bao. Tién hanh khuéch dai toan bd hé gen véi mau té
bao bach ciu.

Tién hanh khuéch dai toan bo hé gen cia phdi (WGA - whole genome
amplification) bang kit WGA dung cho té bao don (Single cell) theo quy trinh
cuia nha san xuat. (Tham khao quy trinh khuyéch dai hé gen caa b kit REPLI-
g Single Cell trong phu luc 1 caa Quy trinh nay).

4.4.2. Buoc 2

-Khuéch dai cac doan STR va doan trinh tu gen chta dot bién.

Duwa vao thong sb cta cap maoi thiét ké nham khuéch dai doan STR va
doan gen chitra dot bién dé xac dinh nhiét do gan méi. Nhiét d6 gan moi (Ta
°C) c6 thé wéc lugng thap hon nhiét d6 néng chay cua cap mdi tir 3-5°C. Viéc
xac dinh nhiét d6 gan mai ciing c6 thé xac dinh chinh xac bang cach tién hanh
phan tng Gradient-PCR trong dai nhiét 6 nhat dinh.
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Thanh phan va chu trinh nhiét phan tng khuéch dai dugc minh hoa ¢
bang sau:

Ty 18, thanh phan Chu trinh nhiét
Thanh pha Thé i
ann phan e Nhigtdp | Thoi | Séchu
tich . .
gian Ky
(HL) - -
: 95°C 5 phat 1 chu
Mastermix 2X 6,25 K
y
Nudc dei 2,75 _
u&i_ Iezlon oE 95°C 30 giay
MOI = 0’5 Ta°C 30 giay | 30chu
DNAO' ] = 7°C | 45gay | k¥
» mau ’ 72C | 10phat | 1chu
Tong 12,5 .
ky
4°C o0

Ghi chd: Ty 18 thanh phan va chu trinh nhiét duogc thay d6i tiy theo ting
gen va ting vi tri dot bién.

-Tién hanh dién di agarose, nhuém va danh gia.

+ Chay dién di san pham PCR trén agarose 2%, thoi gian 30 phat véi
hiéu dién thé 200V va cudng d6 dong dién 1a 100mA.

+ Nhuom ban gel sau khi chay dién di trong dung dich EtBr 10 ug/mL
hoac RedSafe trong 10 phdt, rira ban gel sau khi nhuém bang nuéc cat, chup
anh gel bang may chup gel.

+ Phan tng khuéch dai doan gen chira dot bién thanh cong khi cac bang
dién di san pham khuéch dai xuat hién rd, dung véi kich thudc cua cac cap moi
da thiét ké, khong c6 bang phu thi 6 thé tién hanh giai trinh ty.

+ Phan ung khuéch dai STR thanh cong khi cac bang dién di san pham
khuéch dai xuat hién rd, dung véi kich thudc ciia cac cap moi da thiét ké.
4.4.3. Buoc 3

- Giai trinh ty Sanger bang bo kit Bo kit BigDye™ Terminator v3.1
Cycle Sequencing Kit.
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- Trong phan nay s& trinh bay quy trinh giai trinh ty Sanger bang bo kit
Bo BigDye™ Terminator v3.1 Cycle Sequencing Kit caa hang Thermo fisher
scientific.

- Tinh sach san pham khuéch dai.

- Tinh sach san pham bang Exo SAP- IT nham loai bo cac doan méi du
thira va cac nucleotide chua hop nhat bang enzym. Thanh phan va chu trinh
tinh sach duoc thuc hién nhu sau:

Ty I8, thanh phan Chu trinh nhiét

Thanh phan Thé Nhiétddp | Thoi S6 chu

tich gian Ky
(kL) 37°C 4phat | 1chu

San pham 5,0 Ky
DNA 80°C 1 phat 1 chu

Exo SAP-IT 2,0 Ky

4°C 0

- Phan rng PCR Sanger sequencing:

+ TUy vj tri dot bién trong doan gen khuéch dai dé tién hanh giai trinh ty
Sanger mdi xudi hay mdi nguoc hay ca hai.

+ Thanh phan va chu trinh nhiét chay phan ung PCR Sanger sequencing

nhu sau:
Ty 18, thanh phan Chu trinh nhiét
Thanh phan Thé tich Nhiét | Thoi S6 chu
(ML) do gian Ky
Big Dye Buffer 1X 1,5 96°C 1 phat 1 chu ky
Big Dye Terminator 1,0 96°C 10 giay
v3.12,5X 50°C 5 phat 25 chu ky
Nudc deion 6,25 60°C 4 phut
Mai F hoic R 0,5 4°C o0
San pham DNA 0,5
Tong 10,0
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-Tinh sach san pham sau phan tng PCR Sanger sequencing bang mét trong hai
phuong phap sau:
Phuong phap 1: Tinh sach biang BigDye XTerminator™.

Luu ¥: Sir dung 6ng chira dung dich diing mét 1an va micro pipet P200
8 kénh néu co, dé tao thuan loi cho qua trinh 1am sach. St dung dau tip pipet
c6 15 rong khi bom dung dich BigDye Xterminator™., Néu sir dung May phan
tich DNA 3730, c6 thé str dung k¥ thuat han nhiét tiéu chuan. Bé 1am sach
BigDye XTerminator™ hiéu qua, can gitt c&c nguyén liéu duoc tron déu, git
thudc thir trén dé giita cac budc.

Quy trinh nay md ta viéc thuc hién tinh sach trén dia 96 giéng véi mang
dinh trong suét MicroAmp™,

+ Lac lo BigDye XTerminator™ bead trong 8 dén 10 gidy trudc khi tron
véi dung dich SAM.

+ Chuan bi dung dich xir Iy SAM/BigDye XTerminator™ bead theo ty
I¢ pha nhu sau:

Phdn #ng tinh sach san pham PCR Sanger sequencing

Thanh phan Thé tich phan tmg 10pl
SAM 45
BigDye XTerminator™ 10
bead
Tong 55

+ Chia déu thé tich hdn hop (dung dich hat BigDye XTerminator™ va
dung dich SAM) cho ting mau. Tron déu, bom dung dich 18n xudng 3-4 lan
trudéc mdi lan chuyén. Tron lai dung dich sau mdi budc phan phdi.

+ Dan dia 96 giéng bang mang dinh trong sudt MicroAmp™,

+ Lic dia 96 giéng trong 20 phit ¢ toc d6 1.800 vong/phut (ddi véi
Digital VortexGenie™ 2).

+ Trong may ly tm x6 lic, ly tam dia 96 giéng ¢ téc do 1.000xg trong
2 phut.

Dan kin dia bang mang dinh trong suét MicroAmp™ va bao quan & 4°C
trudce khi dién di mao quan hoic & -20°C cho dén khi st dung (t6i da 10 ngay).
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Pia BigDye XTerminator™ c0 thé dugc bao quan & nhiét d6 phong 1én dén 48
gio bao gom thoi gian trén thiét bi giai trinh tu.
Phuong phép 2: Tinh sach bing phuong phap taa EtOH/EDTA:

+ Thém vao toan bd san pham 2 pL EDTA 0,125M va 30 pL ethanol
100°. Ly tam 13000 vong/phut trong 10 phat.

+ Gan bo dich ndi phia trén, dem lam kho bang speedvac ¢ 60°C trong
10 phdt.

+ Sau khi kho hoan toan, thém 10 uL nuéc khir ion va vortex déu.

- bién di mao quan

- Thém vao méi ong 30 pL dung dich Hi-di va dem di bién tinh tai nhiét
d6 95°C trong 5 phit. Ha nhiét nhanh vé 4°C.

- Sau bién tinh, mau trén duoc st dung cho dién di mao quan bang may
dién di mao quan.

- Trinh ty nucleotide cua méi doan gen sau khi giai trinh tu duoc xac
dinh ca 2 chiéu (xudi va nguoc) bang phan mém Bioedit Sequence Alignment
Editor.

4.4.4. Phan tich di truyen lién két

- Bién tinh san pham DNA va dién di mao quan

San pham PCR dugc tron cing dung dich chira Hi-Di va Standard
GeneScan (tuy hang khuyén céo), sau d6 dem bién tinh & 95°C trong vong 5
phit. Ha nhiét nhanh vé 4°C. C6 thé tién hanh dién di mao quan cung lc nhiéu
STR cua cing mot mau trong cling mot dng phan ¢ng véi diéu kién kich thudc
cac STR phai khac nhau (néu cung duoc gan nhan mét mau huynh quang) hozc
cac STR dugc gan nhadn cac mau huynh quang khéac nhau.

Thanh phan phan tng bién tinh DNA trudc khi dién di mao quan:

Thanh phan Thé tich
Hi-Di Bién doi
Standard GeneScan 0,25-0,5 puL
DNA Mau 1,0 uL
Tong 12,0 uL

Sau bién tinh, san pham duoc tra lan lugt trén cac giéng cua plate 96
wells va cai dat chuong trinh Fragment Analysis va chay dién di mao quan.
- Phan tich két qua trén phan mém GeneMapper
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Sau khi dién di mao quan, két qua dugc phan tich bing phian mém
GeneMapper. Mbi peak san pham dai dién cho mdi alen dugc khuéch dai, co
kich thude dugc xac dinh nho so sanh véi thang chuan Standard GeneScan.

Lap bang dix liéu théng ké kich thudc san pham khuéch dai (cac alen)
trén cac locus STR cua cac ca nhan thuoc cung mot gia dinh tir d6 so sanh va
danh gia sy di truyén lién két caa cac STR véi gen gay bénh.

4.2. Nhan dinh két qua
4.2.1. Két qua gidi trinh tir Sanger

Tuy vao ting loai dot bién, doi chiéu trinh ty gen tham chiéu dé xac dinh
két qua tai vi tri xay ra dot bién da biét:

- Tai vi tri @6t bién chi xuat hién mot mau tin hiéu huynh quang c6 nghia
mAu & trang thai ddng hop tir ot bién hodc dong hop tir wildtype.

- Tai vi tri dot bién xuat hién hai mau tin hiéu huynh quang c6 nghia
mau & trang thai di hop tir (Mang gen dot bién).

- Truong hop kiéu gen bénh 1a di hop tir phuc, phai phan tich tai tung vi
tri dot bién.

4.2.2. Két qua phan tich di truyén lién két

Dua trén pha hé da 1ap va két qua chan doan xac dinh bénh bang phuong
phap khéc trén cac thanh vién gia dinh dé tim ra céac alen lién két véi gen gay
bénh cua ting STR, tir d6 x4c dinh kiéu gen don boi (haplotype) hoic kiéu gen
ludng boi (diplotype). Tuy thudc vao kiéu cach di truyén cua ting loai gen
bénh dé xac dinh kiéu gen bi bénh, kiéu gen nguoi 1anh mang gen bénh hay
kiéu gen khong mang dot bién dé két luan.

4.3. Tra két qua va luu trir ho so

Két luan két qua du diéu kién tién hanh budc tiép theo PGT-M hay
khong.

5. NHUNG SAI SOT VA XU TRI
5.1. Truéc khi thuc hign ky thuat

- Sai s6t: Giao nhan nham mau.

- Xir tri: Kiém tra thong tin mau, d6i chiéu phiéu xét nghiém can than.
5.2. Trong qua trinh thuc hién k¥ thuat
5.2.1. Thao tac pipet khéng chinh xac:
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- Sai s6t: Thao tac pipet khong chinh xac anh hudng dén chét luong cua
xét nghiém.

- Xt tri: Dinh ky kiém tra chat lwong pipet, tién hanh thao tac voi pipet
can than.

5.2.2. Mau nhiém DNA ngoai lai:

- Sai s6t: Nhiém DNA ngoai lai dan dén két qua xét nghiém sai.

- Xtr tri: Pam bao nghiém ngat, khir nhidm. Phan ¢ng khuéch dai gen
can chay kém ca mau d6i ching am dé kiém soat ngoai nhidm.

5.3. Sau khi thgc hién ky thuat

- Sai sot: Khong du dir liéu phan tich két qua.

- Xt tri: Can can trong phén tich trong cac truong hop, trudng hop khdng
két luan duoc, phai chay lai hodc bo sung céc trinh tu 13p lai ngan lién tiép hoic
hoic cac da hinh nucleotide don lién két véi gen bénh dén khi phan biét dugc
kiéu gen.

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQONG

- Yéu cau noi kiém: mdi két qua duoc phan tich va két luan bai 2 nguoi
c6 trinh d6 chuyén mon doc 1ap. Khi két qua tring khép méi dua ra két luan.
Néu két qua khong tring khap, két qua can dugc phan tich doc 1ap béi mot
nguoi thir ba.

- Yéu cau ngoai kiém: dbi chiéu véi két qua xét nghiém gen trudc do
phat hién dot bién gay bénh. (Yéu cau ngoai kiém khong bt buoc) (néu co)
7. TAI LIEU THAM KHAO
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Phu luc 1
Quy trinh khuyéch dai toan b hé gen bing Single Cell Kit (Qiagen)

1. Tron hén hop: Proteinase K solution (2 pL) + Single-cell lysis and
fragmentation buffer (32 uL).

2. Lay 1 pL hdn hop duoc tron bude 1 + 9,0 pL dung dich di chua té
bao phoi.

3. U 50°C trong 1 gio; 99°C trong 4 phut, sau d6 ngay 1ap tac chuyén
6ng chira san pham trén 1én khay da.

4. Thém 3 pL hén hop dung dich (ty & 2 Single-cell library preparation
buffer: 1 Library stabilization buffer).

5. U hdn hop trén 95°C trong 2 pht, ngay 1ap tic chuyén sang khay da
va ly tam mau.

6. Thém 1 pL Library preparation enzyme mixture; Sau dé cho chay Pre
PCR (16°C trong 20 phtt; at 24°C trong 20 phut; at 37°C trong 20 phut; at 75°C
for 5 phut; duy tri & 4°C. Hon hop san pham nay co thé dé dugc 3 ngay, luu &
- 20 °C.

7. Thém 61 pL (7,5 uL Amplification premix + nuoc 48,5 L + 5 pL
WGA DNA polymerase). Sau d6 chay PCR (95°C trong 3 phut; 25 chu ky (94
°C trong 30 giay; 65 °C trong 5 phut); duy tri 4 °C).

8. Tinh sach san pham WGA bang hat tur.

9. Mau DNA thu dugc sau khuyéch dai duoc tién hanh do nong do va
kiém tra do tinh sach. Mau DNA duoc pha lodng vé nong do tir 10-20 ng/pL
dé thyc hién phan ung tiép theo.
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28. XET NGHIEM DI TRUYEN TRUGC CHUYEN PHOI TRUGC
LAM TO BENH PON GEN (PGT-M) BANG KY THUAT PHAN TICH
DI TRUYEN LIEN KET

1. PAI CUONG
1.1. Muc dich caa ky thuat

K§ thuat xét nghiém di truyén truge 1am t6 bénh don gen bang k¥ thuat
phan tich lién két nham xac dinh kiéu gen caa phoi thong qua méi lién két voi
gen bénh, muc dich dé chon cac phéi khdng bi bénh di truyén don gen.

1.2. Dinh nghia, nguyén ly

- Xét nghiém di truyén truéc 1am to - Preimplantation Genetic Testing
(PGT) la tap hop céac ky thuat di truyén phan tir chuyén sau thuc hién nham xac
dinh nhiing bat thuong vé di truyén cia phdi duoc tao ra trong qué trinh 1am
thu tinh dng nghiém.

- Xét nghiém di truyén trudc 1am t6 bénh don gen (PGT-M) la mot loai
xét nghiém di truyén nham phat hién cac dot bién di truyén don gen trén phoi,
qua d6 ngan ngira su di truyén cac bénh don gen nay tir cha me sang con cai.
Do d6, xét nghiém nay sé gitp kiém tra bo gen ctia phoi tir giai doan rat som,
tir d6 xac dinh céc bat thuong trén mot gen cu thé. Phan tich di truyén lién két
st dung STR (Short Tandem Repeats) 1a phan tich trinh tu 13p lai ngan lién két
Vi bién thé gen.

- Phuong phap di truyén lién két dua trén su di truyén ciing nhau giita
gen gay bénh va cac marker di truyén lién két voi chung trong cac gia dinh co
ngudi bi bénh. Tir d6, thay vi phat hién truc tiép gen gay bénh, hoan toan c6
thé xac dinh d6i twong mang gen bénh thong qua su 6 mat hay ving mit cua
cac marker di truyén lién két gen gay bénh. Cac marker di truyén thuong dugc
st dung cho phuong phap nay 1a céc trinh tu 1ap lai ngan, béi chiing xuat hién
rai rac trén toan bo gen kém theo tinh da hinh di truyén cao do chira ving trinh
tu DNA gidng nhau nhung duoc lap véi sé 1an khac nhau gitra nhirng cé thé
khac nhau.

- Theo khuyén cdo caa Hiép hoi di truyén sinh san qudc té (The
International Society of Reproductive Genetics - ISRG) nam 2023, cac STR
can dugc chon sao cho khoang céch tir chung dén vi tri caa gen can khao sat
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cang gan cang tét (t6t nhat 1a dudi 1 Mb). Ngoai ra ciing nén lua chon dugc
cang nhiéu STR cang tét. it nhat 1a 3 STR, trong d6, it nhat 1 STR trudc gen
dich, 1 STR sau gen dich.

Do mau phéi sinh thiét dugc chi chira vai té bao, vi vay trudc khi thuc
hién PGT-M, thuong phai qua budc khuéch dai toan bo hé gen-WGA (Whole
genome amplification) dé du lugng DNA cho cac phan tich tiép theo.

2. CHUAN BI
2.1. Ngwoi thwc hién

- Bac si: 02 nguoi;

- K¥ thuat y hoac twong duong: 02 nguoi.
2.2. Vat tw

- Bo kit tich DNA téng s6 (tuy hang);

- B kit nhan ban toan bo hé gen phu hop cho PGT-M (tuy héng);

- Bot agarose,;

- Ethidium bromide hoac twong duong;

- TBE 0.5X;

- Thang DNA (100bp);

- Mastermix, bao quan -20°C;

- Cac moi huynh quang khuéch dai STR;

- Nudc khur ion;

- Dung dich Hi-Di;

- Standard Genescane;

- Ong li tam day nhon dung tich 1,5 -2 mL;

- Bau ¢6n céc loai: 10 pL, 100 pL, 1000 pL;

- PCR tube;

- Plate PCR 96 wells.

2.3. Trang thiét bj

- May u nhiét c6 lac;

- May Vortex;

- May ly tdm danh cho ong li tam day nhon 1,5mL;

- May do @9 tinh sach;

- May spin down;

- May Speedvac;
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- B6 dung cu pippet: micropippet 2, 10, 100 va 1000 pL, pipet 8 kénh
néu co;

- Budng thao tac PCR;

- Méay PCR;

- May dién di;

- May soi va chup anh gel;

- May dién di mao quan (ABI-3130(XL), ABI-3500 (XL), SeqStudio
Genetic Analyzer, hoac twong duong;

- Phan mém phan tich két qua (Genemapper ID).

5.4. Chuan bi miu bénh pham

- Chuan bi nguoi bénh: Gia dinh duoc giai thich can k& vé viéc 1dy mau
sinh thiét phdi ngay 5 1am xét nghiém PGT-M bang cach lay tir 5 d¢én 7 té bao
cua phdi. Viéc sinh thiét nay khong lam anh huong dén chat lugng phoi. Ch
y, trude khi tién hanh trén mau phoi sinh thiét, mot quy trinh tién 1am sang
PGT-M da dugc chuan bi trudc.

- Loai mau bénh pham: mau phéi sinh thiét tir 14 nuéi.

- Dung cu ldy mau, chira mau, bao quan: Té bao 14 nudi (phéi ngay 5)
duogc thu vao 6ng PCR cling véi mot luong tdi thiéu dung dich PBS 1X sao
cho thé tich sau khi thu vao éng chi 14 2,5 ul.

- biéu kién bao quan va van chuyén mau bénh pham: bao quan & nhiét
d6 phong (25°C) khdng qua 24qio.

- Tiéu chuan mau bénh pham (thé tich, sb luong, chat luong...): té bao
phéi duogc lay vao dng PCR sach 0,2 mL, da 2,5 pl. Ong dung té bao phdi sinh
thiét ludn phai dat & trang thai dimg, day ¢ dudi, nap & trén. Mau duoc lay theo
Quy trinh huéng dan lay mau tai labo I\VF.

2.5. Phiéu chi dinh xét nghiém

- Kiém tra phiéu xét nghiém: Giay chi dinh xét nghiém ghi day du thong
tin vé phoi: cap vo chong: ma sb phdi, ho tén vo va chong, tudi, chan doan
lam sang, chi dinh xét nghiém, ngay sinh thiét.

- Kiém tra lai c4c thu tuc hanh chinh theo quy dinh.

- Kiém tra lai chi dinh/chéng chi dinh (néu co).

- Kiém tra ho tén, tudi, thdng tin vo chdng.

- Kiém tra lai c4c xét nghiém can thiét.
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2.6. Thai gian thuc hién ky thuat
Tur 48 dén 72 gio.
2.7. Pia diém thuc hién ky thuat

Phong xét nghiém di truyén — sinh hoc phan tu.
3. AN TOAN

- Quan ly c4c ngudn dién, &p dung phong ngtra bién phéap an toan dién
chung cho céc thiét bi trong phong xét nghiém.

- C4c hda chat thue hién cd thé 1a cac chat nguy hai sinh hoc hoic d& gay
chay no, tham khao dir liéu an toan cua ting hoa chat dé kiém soét rui ro co
thé co.

- C4c mau sinh hoc c6 thé ¢ chira nhan t6 18y nhiém sinh hoc, can dugc
coi 1a nguy co sinh hoc tiém an. Pam bao thuc hién an toan ca nhan bang céc
trang thiét bi nhu trang phuc phong xét nghiém, khau trang, ging tay, kinh
mat...

- Chu y thao tac véi cac thiét bi c6 nhiét d6 cao nhu may u nhiét c6 lac,
may Speedvac, may PCR.

- Khi ¢6 su ¢b can béo céo kip thoi dé c6 bién phap ngin ngira rai ro va
khac phuc hau qua.

4. CAC BUOC TIEN HANH
4.1. Céc buéc tién hanh
44.1. Buoc 1

Tién hanh khuéch dai toan bo hé gen cua phdi (WGA - whole genome
amplification) bang kit WGA dung cho té bao don (Single cell) theo quy trinh
cua nha san xuat. (Tham khao quy trinh khuyéch dai hé gen cua b kit REPLI-
g Single Cell trong phu luc 1 caa Quy trinh nay).

4.4.2. Buoc 2

- Tach chiét DNA tong s tir mau mau ngoai vi cac thanh vién trong gia
dinh theo quy trinh ctia bo kit tach chiét DNA hoic mau DNA da duoc tach
chiét tir truéc khi tién hanh Pre-PGT-M.

- C4c mau DNA thu duoc duoc tién hanh do nong do va kiém tra do tinh
sach. Mau DNA duoc pha lodng vé ndng d6 tir 10-20 ng/uL dé thyuc hién phan
rng tiép theo.

4.43. Buéc 3
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- Khuéch dai cac doan STR.

- C4c trinh tu chira STR duoc khuyéch dai dua trén Quy trinh xét nghiém
tién 1am sang di truyén trude 1am td bénh don gen da dugc thiét Iap.

- Thanh phan va chu trinh nhiét phan ung khuéch dai duoc minh hoa &
bang sau:

Ty I¢, thanh phan Chu trinh nhiét
Thanh phan Thé tich Nhigtdo | Thoi S6 chu
(ML) gian Ky
Mastermix 2X 6,25 95°C 5phat | 1chuky
Nudc deion 2,75 95°C 30 giay
Mai F 0,5 Ta°C 30giay | 30chu
Mbi R 0,5 72°C 45 giay Ky
DNA mau 2,5 72°C 10 phat | 1 chu ky
Tong 12,5 4°C o

Tién hanh dién di agarose, nhuém va danh gia

- Chay dién di san pham PCR trén agarose 2%, thoi gian 30 phut véi
hiéu dién thé 200V va cudng d6 dong dién 1a 100mA.

- Nhuém ban gel sau khi chay dién di trong dung dich EtBr 10 pg/mL
trong 10 phat, rira ban gel sau khi nhuém bang nudc cat, chup anh gel bang
may chup gel.

- Phan ting khuéch dai thanh cong khi cac bang dién di san pham khuéch
dai xuat hién o, dtng véi kich thudc cua cac cap moi da thiét ké.

4.4.4. Budc 4

- Phan tich di truyén lién két.

- Bién tinh san pham DNA va dién di mao quan.

- San pham PCR duoc tron cing dung dich chta Hi-Di va Standard
GeneScan (tuy hang may khuyén c4o), sau d6 dem bién tinh & 95°C trong vong
5 phat. Ha nhiét nhanh vé 4°C. C6 thé tién hanh dién di mao quan ciing ldc
nhiéu STR cua ciing mdt mau trong ciing mot dng phan &ng véi diéu kién kich
thugc cadc STR phai khac nhau (néu cung dwgc gan nhdn mot mau huynh
quang) hoic cac STR duoc gian nhan cac mau huynh quang khac nhau.

- Thanh phan phan @ng bién tinh DNA trudc khi dién di mao quan:
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Thanh phan Thé tich
Hi-Di Bién doi
Standard GeneScan 0,25-0,5 pL
DNA Mau 1,0 L
Tong 12,0 uL

- Sau bién tinh, san pham duoc tra lan luot trén cac giéng cua plate 96
wells va cai dat chuong trinh Fragment Analysis va chay dién di mao quan.

- Phan tich két qua trén phan mém GeneMapper

+ Sau khi dién di mao quan, két qua duoc phan tich bang phan mém
GeneMapper. Mbi peak san pham dai dién cho mdi alen dugc khuéch dai, c6
kich thudc duoc xac dinh nho so séanh véi thang chuan Standard GeneScan.

+ Lap bang dir liéu thong ké kich thudc san pham khuéch dai (cac alen)
trén cac locus STR cua cac ca nhan thugc cung moét gia dinh va phoi tur do so
sanh va danh gia sy di truyén lién két cua cac STR véi gen gay bénh.

4.2. Nhan dinh két qua

Dua trén pha hé da 1ap, dua trén két qua tim ra cac alen lién két vai gen
gay bénh cua ting STR (trong quy trinh tién 1am sang PGT-M da duoc chuan
bi trudc) va két qua phan tich trén cac phoi xac dinh kiéu gen don boi
(haplotype) hoac kiéu gen ludng boi (diplotype). Tuy thudc vao kiéu cach di
truyén cua tung loai gen bénh dé xac dinh kiéu gen cua phéi: bi bénh, lanh
mang gen bénh hay kiéu gen khong mang dot bién dé két luan va dua ra thi tu
uu tién chuyén phdi dua trén xét nghiém gen hoac két hop voi két qua sang loc
nhiém sic thé phdi (PGT-A) néu c6 chi dinh va gia dinh c6 nguyén vong.

4.3. Tra két qua va lwu trir ho so

Tra két qua vé di truyén lién két caa cua cac STR vai gen bénh, ghi vao
biéu mau c6 lién quan dén quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI
5.1. Trwoc khi thyce hién ky thuat

- Sai s6t: Giao nhan nham mau.

- Xt tri: Kiém tra théng tin mau, d6i chiéu phiéu xét nghiém can than.
5.2. Trong qua trinh thuc hién ky thuat
5.2.1. Thao tac pipet khong chinh xac
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- Sai s6t: Thao tac pipet khong chinh x&c anh hudng dén chét luong cua
xét nghiém.

- Xir tri: Dinh ky kiém tra chat lwong pipet, tién hanh thao tac véi pipet
can than; thuc hién lai ky thuat néu khong dat chat luong
5.2.2. Mau nhiém DNA ngoai lai

- Sai s6t: Nhiém DNA ngoai lai dan dén két qua xét nghiém sai.

- Xt tri: Tién hanh nhan ban toan bo hé gen mau phéi trong phong ap
luc duong, thao tac tién hanh can than. Phan tng khuéch dai doan STR can
chay kém ca mau d6i ching am dé kiém soat ngoai nhiém. Sinh thiét lai phoi
néu khong khac phuc dugc.

5.3. Sau khi thuc hién ky thuat

- Sai s6t: Phan tich két qua sai.

- Xt tri: Can can trong phan tich trong cac trudong hop, dé phong hién
tuong ADO (Allelic drop out) din dén két luan sai gitra mau phdi mang gen
bénh va binh thuong, khdng mang gen. Cac mau phoi dong hop tir trén tat ca
cac STR can nghi ngd hién tugng ADO va kiém tra thém cac STR khéc.

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG

- Yéu cau ndi kiem: mdi két qua duoc phan tich va két luan bai 2 nguoi
c6 trinh d6 chuyén mon doc 1ap. Khi két qua trang khop méi dua ra két luan.
Néu két qua khong tring khap, két qua can dugc phan tich doc 1ap boi mot
nguoi thu ba.

- Yéu cau ngoai kiém: di chiéu véi két qua xét nghiém gen trudc do
phat hién dot bién gay bénh, so sanh kiéu gen ctia cac thanh vién trong gia dinh,
cac mau phoi da co két qua. (Yéu cau ngoai kiém khong bat buoc) (néu co)
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Phu luc 1
Quy trinh khuyéch dai toan b hé gen bing Single Cell Kit (Qiagen)

1. Tron hon hop: Proteinase K solution (2 pL) + Single-cell lysis and
fragmentation buffer (32 pL)

2. Lay 1 pL hén hop duoc tron budc 1 + 9,0 pL dung dich da chira té
bao phoi.

3. U 50°C trong 1 gid; 99°C trong 4 phut, sau d6 ngay 1ap tic chuyén
6ng chira san pham trén 1én khay da.

4. Thém 3 pL hdn hop dung dich (ty I& 2 Single-cell library preparation
buffer: 1Library stabilization buffer).

5. U hdn hop trén 95°C trong 2 pht, ngay 1ap tic chuyén sang khay da
va ly tam mau.

6. Thém 1 pL Library preparation enzyme mixture; Sau do cho chay Pre
PCR (16°C trong 20 phut; at 24°C trong 20 phut; at 37°C trong 20 phut; at 75°C
for 5 pht; duy tri & 4°C. H3n hop san pham nay c6 thé dé duoc 3 ngay, luu ¢
-20°C.

7. Thém 61 pL (7,5 uL Amplification premix + nudéc 48,5 pL + 5 pL
WGA DNA polymerase). Sau d6 chay PCR (95°C trong 3 phut; 25 chu ky
(94°C trong 30 gidy; 65°C trong 5 phut); duy tri 4°C).

8. Tinh sach san pham WGA bang hat tur.

9. Mau DNA thu duoc sau khuyéch dai duoc tién hanh do ndng d6 va
kiém tra do tinh sach. Mau DNA dugc pha lodng vé nong do tir 10-20 ng/pL
dé thyc hién phan ang tiép theo.
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29. XET NGHIEM DI TRUYEN TRUOC CHUYEN PHOI/ TRUGC
LAM TO LECH BOI NHIEM SAC THE (PGT-A) BANG KY THUAT
NGS

1. PAI CUONG
1.1. Muc dich caa ky thuat

K3 thuat xét nghiém di truyén trudc 1am t6 [éch boi nhidm séc thé (PGT-
A - Preimplantation genetic testing for aneuploidy) bang ki thuat NGS (Next
Generation Sequencing) nham phat hién céc 1éch boi nhiém sic thé cua phai,
sang loc phoi binh thudng sau khi thu duoc bang cach tiém tinh tring vao bao
tuong noan (IVF-1CSI).

1.2. Pinh nghia, nguyén ly

Xét nghiém di truyén trudc 1am t6 bat thuong nhiém sac thé (PGT-A) la
ki thuat phét hién bat thuong sé lugng va cau trdc nhidm sac thé trén dbi tuong
phdi bao nham muc dich chan doan di truyén, sang loc phdi binh thuong dé
chuyén vao tir cung me, tiang ty 1é thanh cong trong IVF-ICSI. Hién nay giai
trinh ty NGS xac dinh c4c bat thuong nhiém sac thé dugc tng dung trong sang
loc trude 1am t6 bai tinh chinh xac va d6 tin cay cao.

NGS duya trén nguyén tic giai trinh tu song song (parallel sequencing),
trong d6, hang triéu doan DNA duoc giai trinh ty dong thoi, giai trinh tu thé
hé méi cho phép giai duoc tir 8Gbases dén 600Gbases, ¢ nghia 1a cho phép
giai trinh tu ca mot bo gen. C6 nhiéu cong nghé NGS khac nhau. Trong d6 co
hai cong nghé duoc s dung nhiéu nhat hién nay 1a Céng nghé ban dan (ion
semiconductor) do tin hiéu ion H* giai phong ra trong cac phan @ng téng hop
chudi DNA va Cong nghé Illumina thay vi khuéch dai dua trén cac hat tir, hé
théng Hlumina st dung k§ thuat goi 1a cau khuéch dai nham nhéan ban cac chudi
DNA don dugc cd dinh trén ban flow cell.

Nguyén ly chung cua céc cdng nghé: 1a giai trinh tu té bao don sau khi
khuéch dai toan bo hé gen (WGA) Ia rat quan trong dé cung cap dia mau DNA
cho xay dung va giai trinh tu thu vién. Str dung sinh tin hoc so sanh ty 1€ trinh
ty gen trén nhidm sic thé duoc tao ra trong té bao mau tht véi cac chudi duoc
tao ra trong mot bang tham chiéu céac té bao, cho phép tinh toan sé ban sao
nhiém sic thé (CN) trong té bao mau thr.
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Do mau phéi sinh thiét dugc chi chira vai té bao, vi vay trudc khi thuc
hién PGT-M, thuong phai qua budc khuéch dai toan bo hé gen-WGA (Whole
genome amplification) dé du lugng DNA cho cac phan tich tiép theo.

2. CHUAN BI
2.1. Ngwoi thuc hién

- Bac si: 02 nguoi;

- Ky thuat y hodc twong duong: 02 nguoi.
2.2. Vat tw

- B6 kit nhéan ban toan bo hé gen (WGA) tuy hang phu hop cho PGT-A,;

- Mastermix;

- Bo kit tao thu vién gen (lon Torrent, lllumina hoac twong duong);

- Bo kit giai trinh tu gen thé hé mai (lon Torrent, lllumina hoic tuong
duong);

- Nudc khur ion;

- Ong li tam day nhon, dung tich 1,5 - 2 mL;

- Pau con cac loai: 10 pL, 100 pL, 1000 pL;

- PCR tube;

- Plate PCR 96 wells.

2.3. Trang thiét bj

- May 1 nhiét c6 lac;

- May Vortex;

- May ly tam danh cho éng 1i tim day nhon 1,5mL;

- May do @9 tinh sach;

- May spin down;

- Méay Speedvac;

- B6 dung cu pippet: micropippet, pippet 100 uL va pippet 1000 uL,
pipet 8 kénh néu co;

- Budng thao tac PCR;

- May PCR;

- Hé thdng giai trinh ty thé hé méi phi hop PGT-A,;

- Phan mém phan tich két qua PGT-A.
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2.4. Chuan bi miu bénh pham

- Chuan bi ngudi bénh: Gia dinh duogc giai thich can k& vé viéc lay mau
sinh thiét phoi ngay 5 1am xét nghiém PGT-A bing céch lay tir 5 dén 7 té bao
|4 nudi caia phdi. Viéc sinh thiét nay khong 1am anh huong dén chat lugng phoi.

- Loai mau bénh pham: mau phai.

- Dung cu ldy mau, chira mau, bao quan: Té bao 14 nudi (phéi ngay 5)
duoc thu vao éng PCR ciing véi mot lwgng téi thiéu dung dich PBS 1X sao
cho thé tich sau khi chuyén chi 1a 2,5 pl.

- biéu kién bao quan va van chuyén mau bénh pham: bao quan & nhiét
do phong (25°C) khong qua 24 gio.

- Tiéu chuan mau bénh pham (thé tich, sb luong, chat luong...): té bao
phéi duoc lay vao dng PCR sach 0,2 mL, ¢ 2,5 pl. Ong dung té bao phéi sinh
thiét ludn phai dat ¢ trang thai dung day ong xudng dudi, miéng ong Ién trén.
Mau duoc lay theo Quy trinh sinh thiét phdi tai labo IVF dugc cap phép hoat
dong.

2.5. Phiéu chi dinh xét nghiém

- Kiém tra phiéu xét nghiém: Gidy chi dinh xét nghiém ghi day du théng
tin vé phoi: cap vo chong: ma sb phdi, ho tén vo va chong, tudi, chan doan
lam sang, chi dinh xét nghiém, ngay sinh thiét.

- Kiém tra lai c4c thi tuc hanh chinh theo quy dinh

- Kiém tra lai chi dinh/chéng chi dinh (néu cd)

- Kiém tra ho tén, tudi, thong tin vo chong

- Kiém tra lai cac xét nghiém can thiét
2.6. Thoi gian thuc hién ky thuat

Tir 48 dén 72 gio.

2.7. Pia diém thuc hién ky thuat

Phong xét nghiém di truyén — sinh hoc phan t..
3. AN TOAN

- Quan ly c4c nguon dién, 4p dung phong ngtra bién phéap an toan dién
chung cho céc thiét bi trong phong xét nghiém.

- C4c hda chat thue hién cd thé 1a cac chat nguy hai sinh hoc hoic dé gay
chay nd, tham khao dir liéu an toan cua ting hoa chat dé kiém soét rui ro co
thé co.
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- C4c mAu sinh hoc ¢6 thé ¢ chira nhan t6 18y nhiém sinh hoc, can dugc
coi 1a nguy co sinh hoc tiém an. Pam bao thyc hién an toan ca nhan bang céc
trang thiét bi nhu trang phuc phong xét nghiém, khau trang, ging tay, kinh
mét. ..

- Chi y thao tac véi cac thiét bi c6 nhiét do cao nhu may u nhiét c6 lic,
may Speedvac, may PCR.

- Khi ¢6 su ¢6 can béo céo kip thoi dé c6 bién phap ngin ngira rai ro va
khic phuc hau qua.

4. CAC BUOC TIEN HANH

4.1. Cac buwéc thuc hién ky thuat

4.4.1. Tién hanh nhan ban bd gen cua phdi (WGA - whole genome
amplification)

- Tién hanh khuéch dai toan bo hé gen caa phdi (WGA - whole genome
amplification) bang kit WGA dung cho té bao don (Single cell) theo quy trinh
cuia nha san xuat. (Tham khao quy trinh khuyéch dai hé gen caa b kit REPLI-
g Single Cell trong phu luc 1 cua Quy trinh nay).

- C4c miu DNA thu duoc sau nhan ban bd gen phoi dugc tién hanh do
nong do va kiém tra do tinh sach. Mau DNA duoc pha lodng bang nuéc deion
hoac dung dich pha lodng DNA vé nong d6 tir 10-20ng/uL dé thuc hién phan
rng tiép theo.

Poi voi hé thong NGS tu ddng hoan toan
Quy trinh xét nghiém s& tuan theo cac budc nhu huéng dan cua nha san xuat
va huéng dan cua bo kit. Thuong bao gom cac budc nhu sau:

- Nap mau DNA hoic san pham PCR/WGA...vao cartridge/ hop hoa chat
theo hudng dan cua nha san xuat.

- Khai b&o thdng tin mau va chon b xét nghiém trén phan mém diéu
khién tu dong.

- Heé théng thuc hién tu dong cac budc: Khuéch dai vazhoac phan manh
DNA (tdy theo kit); Gan index va adapter; Tinh sach thu vién, dinh luong noi
bo va chuan bi thu vién; Tién hanh giai trinh tu va phan tich két qua tu dong
bang phan mém phan tich chuyén dung dé nhan dién cac bién thé gen.

- Béi chiéu két qua véi co so dir liéu tham chiéu va tiéu chuan bao céo.
Lap bao cao két qua.
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Poi vai hé thong NGS thi cong/ ban tw dong

Tuy theo tirng hang va ting bo kit s& c6 quy trinh chi tiét khac nhau theo huéng
dan cua nha san xuat. Nhung vé co ban s& bao gom cac bude nhu sau:

4.4.2. Tao thu vién DNA

Tuy tirng hdng ma bo Kit 1ap thu vién gen sé& ¢6 ting quy trinh tién hanh
riéng, viéc thuc hién can dam bao cac thao tac can than, ti mi véi d6 chinh xac

cao, quy trinh chung sé& bao gom:

Budc 1: Cat DNA hé gen bang enzyme gisi han (DNA Fragmentation)

Thanh phan Thé tich (ul)
Purified single-cell amplified DNA (200ng ~ 3pg, 400ng 16,0
recommended)
DNA fragmentation buffer 2,0
DNA fragmentation enzyme 2,0
Tong 20
Sau do6 u 37 °C trong 20 phut, duy tri 4 °C
Budc 2: Tinh sach san pham cat DNA bang hat tir
Budc 3: Sira chita dau cudi (End repair)
Thanh phan Thé tich (ul)
DNA 39,5
End repair buffer 10
End repair enzyme 0,5
Tong 50

Budc 4: tinh sach san pham End repair va thu san pham trong 40pL TE

Budc 5: Két ndi (Connector connection)

Thanh phan Thé tich ((ul)
Blunt-end DNA 40
Ligation buffer
DNA ligase
P1 connector
Tag sequence X
Tong 50
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Tron déu nhe va ly tim nhe rdi chuyén sang may PCR 1 ¢ nhiét do 25°C
trong 30 phdt va duy tri & 4°C dén budc tiép theo.

Budc 6: Tinh sach san pham Connector connection va thu san pham
trong 18,5 TE.

Budc 7: nhan gen bang PCR

Thanh phan Thé tich (ul)
Ligated DNA linker 18,2
PCR amplification reagents 50
PCR primers 1,8
Tong 70

Tron déu nhe va ly tam roi chuyén sang may PCR (72°C trong 10 phut;
95°C trong 5 min; 9 chu ky (95°C trong 15 giay, 58°C trong 15 gidy, 70°C trong
1 phat); 1 chu ky 70°C trong 5 phut, duy tri 4°C dén budc tiép theo.)

Budc 8: tinh sach san pham PCR bang hat tir va thu trong 50 uL TE. Roi
tién hanh dinh luong bang may realtime hoic do bang may Quibit (theo kit
Quibit cua hang san xuat).

Bugc 9: Chay PCR thu vién trén may lon oneTouch 2 hoic hé théng
tuong duong (theo chuong trinh chay caa nha san xuat, mat khoang 5 gio).

Budc 10: Giai trinh tu cac doan DNA da gan 1én mdi bead theo nguyén
ly lon Semiconductor hoac theo nguyén ly cua tirng bo kit thuoc cac hang san
suat khac nhau.

+ Céc budc tién hanh tuan tha theo hudng dan caa bo kit va nha san
XUA.

+ DNA duoc bién tinh va tién hanh giai trinh tu ddng thoi cac gen muc
tiéu trén hé thong giai trinh ty thé hé méi va hda chét gianh cho may giai trinh
tu.

Budc 11: Phan tich két qua: Ghép ndi cac doan DNA di giai trinh tu
bang phan mém tin sinh dé tao ra mot trinh ty day da cua b gen.

4.2. Nhan dinh két qua

Tt phan mém phan tich dwa ra dir liéu va hinh thai cau trdc nhidm sac
thé thé hién qua hinh anh va sé liéu % kha ning xay ra bat thuong nhidm sic
thé ctia phoi. Panh gia va dua ra két luan.
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5. NHUNG SAI SOT VA XU TRI
5.1. Trwoc khi thuc hién ky thuat

- Sai s6t: Nhan nham mau, mat mau (khéng thu duoc té bao)

- Xtr tri: Kiém tra thong tin mau, dbi chiéu phiéu xét nghiém (Double
check).

- Truong hop mat mau phai sinh thiét lai.

5.2. Trong qua trinh thuc hién ky thuat
5.2.1. Thao téac pipet khéng chinh xac

- Sai sot: Thao tac pipet khong chinh xéac anh hudng dén chét luong cua
xet nghiém.

- Xt tri: Dinh ky kiém tra chat lwong pipet, tién hanh thao tac véi pipet
can than.

5.2.2. Mau nhiém DNA ngoai lai

- Sai s6t: Nhiém DNA ngoai lai dan dén két qua xét nghiém sai.

- Xt tri: Tién hanh nhan ban toan bo hé gen mau phai trong phong ap
luc duong, thao tac tién hanh can than. Phan tng khuéch dai doan gen dot bién
can chay kém ca mau ddi ching am dé kiém soat ngoai nhiém. Truong hop
can thiét phai sinh thiét lai.

5.3. Sau khi thuc hién k§ thuat

- Sai s6t: Phan tich két qua sai, tra nham két qua.

- Xt tri: Can can trong phan tich trong céac trudng hop, kiém tra lai ky
thong tin nguoi bénh va md mau trén phiéu va trén phan mém phan tich
(Double check).

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG

- Yéu cau noi kiém: mdi két qua duoc phan tich va két luan bai 2 nguoi
c6 trinh d6 chuyén mon doc lap. Khi két qua trung khop méi dua ra két luan.
Néu két qua khong tring khép, két qua can dugc phan tich doc 1ap béi mot
nguoi thi ba cé kinh nghiém.

- Yéu cau ngoai kiém: dbi chiéu véi két qua xét nghiém gen trudc do
phat hién dot bién gay bénh, so sanh kiéu gen ciia cac thanh vién trong gia dinh,
cac mau phoi da c6 két qua. (Yéu cau ngoai kiém khong bat buoc)
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7. TAI LIEU THAM KHAO

1. Raza, Khalid, and Sabahuddin Ahmad. "Principle, analysis,
application and challenges of next-generation sequencing: a review." arXiv
preprint arXiv:1606.05254 (2016).

2. Single Cell Kit protocol. Qiagen.

3. Pre-implantation Chromosome Aneuploidy Detection Kit (user’s
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Phu luc 1
Quy trinh khuyéch dai toan b hé gen bang Single Cell Kit (Qiagen)

1. Tron hon hop: Proteinase K solution (2 pL) + Single-cell lysis and
fragmentation buffer (32 pL)

2. Lay 1 pL hén hop dugc tron budc 1 + 9,0 pL dung dich dé chira té
bao phoi.

3. U 50°C trong 1 gid; 99°C trong 4 phut, sau d6 ngay 1ap tic chuyén
6ng chira san pham trén 1én khay da.

4. Thém 3 pL hdn hop dung dich (ty I& 2 Single-cell library preparation
buffer:1 Library stabilization buffer).

5. U hdn hop trén 95°C trong 2 pht, ngay 1ap tic chuyén sang khay da
va ly tam mau.

6. Thém 1 pL Library preparation enzyme mixture; Sau doé cho chay Pre
PCR (16°C trong 20 phut; at 24°C trong 20 phut; at 37°C trong 20 phut; at 75°C
for 5 phut; duy tri & 4°C. Hon hop san pham nay c6 thé dé duoc 3 ngay, luu &
-20°C.

7. Thém 61 pL (7,5 uL Amplification premix + nudéc 48,5 pL + 5 pL
WGA DNA polymerase). Sau d6 chay PCR (95°C trong 3 phut; 25 chu ky
(94°C trong 30 giay; 65°C trong 5 phut); duy tri 4°C).

8. Tinh sach san pham WGA bang hat tur.

9. Mau DNA thu duoc sau khuyéch dai duoc tién hanh do ndng d6 va
kiém tra do tinh sach. Mau DNA duoc pha lodng vé nong do tir 10-20 ng/pL
dé thyc hién phan ung tiép theo.
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30. XET NGHIEM DI TRUYEN TRUGC CHUYEN PHOI/ TRUGC
LAM TO BAT THUONG CAU TRUC NHIEM SAC THE (PGT-SR)
BANG KY THUAT NGS

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xét nghiém di truyén trudce 1am t6 bat thuong cau trdc nhiém sic thé
(PGT-SR: Preimplantation Genetic Testing - Structure) bang k§ thuat giai trinh
tu thé hé méi (NGS - Next Generation Sequencing) 14 danh gia hinh thai bat
thuong lién quan dén cau tric nhidém sac thé trén ddi twong phdi bao nham muc
dich chan doan di truyén, sang loc phdi khée manh tham gia vao thu tinh nhan
tfao.

1.2. Pinh nghia, nguyén ly

Xét nghiém di truyén trudce 1am t6 bat thuong cau tric nhidm sac thé
(PGT-SR) 1a danh gia hinh thai bat thuong lién quan dén cau trdc nhidém sic
thé trén ddi tuong phdi bao nham muc dich chan doan di truyén, sang loc phoi
khoe manh tham gia vao thu tinh nhén tao. K¥ thuat NGS hién la cdng cu hién
dai nhat va duoc st dung rong réi nhat cho PGT-SR. PGT-SR sir dung NGS
c6 kha ning phat hién sy mat can bang phan doan nho nhat véi kich thuéc
khoang 5-6Mb. Do vay, NGS chi x4c dinh duoc cac bat thuong cau tric mat
can bang (thira doan, lip doan caa nhiém sac thé), khong xac dinh duoc céc
trudng hop chuyén doan va dao doan va cac bat thuong cau tric nho dudi 1Mb.

Déi véi trudng hop chuyén doan hodc dao doan s& phai thuc hién ky
thuat PCR béc cau qua vi tri chuyén doan:

Giai trinh ty NGS dugc coi Ia tiéu chuan vang dé xac dinh cac bat thuong
nhidm sic thé va 1a k§ thuat thudong duoc ang dung trong PGS bai tinh chinh
x4c va do tin cay cao. NGS duya trén nguyén tac giai trinh ty song song (parallel
sequencing), trong d6 hang triéu doan DNA duoc giai trinh ty déng thoi, giai
trinh ty thé hé mai cho phép giai dugc tir 8Gbases dén 600Gbases, c6 nghia
cho phép giai trinh ty ca mot bo gen. K thuat giai trinh tu gen thé hé méi theo
nguyén ly lon Torrent Sequencing/ lon semiconductor sequencing la ky thuat
xac dinh trinh tu cac nucleotide trong DNA thdng qua viéc phat hién tin hiéu
do ion H* dugc giai phéng ra trong qué trinh tong hop DNA bang cac may do



209

pH siéu nho gan vao chip cam ung ban dan. Dau tién, mot loai ANTP dugc
bom vao cac giéng trén dia. DNA polymerase xtc tac cho phan tng kéo dai
chudi DNA, tai d6 timg dNTP dugc thém vao chudi DNA sé& duoc giai phong
ra Ppi va H*. Sé luong H* giai phong sé& ty 16 vai s6 lugng phan tir cua 1 loai
dNTP duoc gin vao chudi. H* giai phong s& 1am giam pH va tang dién tich ¢
khay cam tng béan din, dan ti chénh léch dién thé caa bo phan truyén cam
ing va xuat hién dong dién. Tin hiéu dién hoa duoc ghi nhan béi phan mém
may tinh. Tung loai INTP dugc bom vao trong giéng phan tng luan phién ndi
tiép nhau. Hién nay ngudi ta str dung cac may giai trinh tu dong phan tich trinh
tu gen wng dung rat nhiéu trong sang loc di truyén truéc 1am to nham danh gia
hinh théi, ban chat di truyén céu trdc nhidm sac thé trén cac phdi bao.

K3 thuat PCR bac cau qua vi tri chuyén doan (Breakpoint-PCR): nguyén
tac doan chuyén twong hd cho nhau giita 2 nhiém sac thé s& ¢ trinh tu dac
trung cho timg NST d6. Can thiét ké téi thiéu 4 cap moi dé nhan gen PCR bac
qua vi tri ma doan nhiém sic thé duoc chuyén. Muén biét duoc vi tri doan NST
dugc chuyén nam chinh x&c vi tri nao can phai thuc hién ky thuat ki thuat giai
trinh ty doan doc dai (Long read sequencing) roi mai tién hanh thiét ké 4 cap
moi can thiét tai vi tri chuyén doan do.

Do mau phdi sinh thiét duoc chi chira vai té bao, vi vay trudc khi thuc
hién PGT-M, thuong phai qua budc khuéch dai toan bo hé gen-WGA (Whole
genome amplification) dé du lugng DNA cho cac phan tich tiép theo.

2. CHUAN BI
2.1. Nguwoi thuc hién:

- Bac si: 02 nguoi;

- Ky thuat y hoac twong duong: 02 nguoi.
2.2. Vit tu

- B6 kit khuéch dai toan bo hé gen (tuy hang) pht hop cho PGT-SR;

- Mastermix, Primer;

- B4 kit tao thu vién gen (lon Torrent, Capitalbio genomic, Illumina...);

- Bo kit giai trinh tu gen thé hé méi (lon Torrent, Capitalbio genomic,
[llumina...);

- Nuac khtr ion;

- Redsafe;
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- Ong li tAm day nhon dung tich 1,5 -2 mL;

- Pau cbn cac loai: 10 pL, 100 pL, 1000 pL;

- PCR tube;

- Plate PCR 96 giéng;

2.3. Trang thiét bj

- May u nhiét c6 lac;

- May Vortex;

- Méay ly tm danh cho éng 1i tim d4y nhon 1,5mL;

- May do d9 tinh sach;

- May spin down;

- May Speedvac;

- Bo dung cu pippet: micropippet 2 pL, 10 L, pippet 100 pL va pippet
1000 pL;

- Buong thao tac PCR;

- May PCR;

- Hé thdng giai trinh tu thé hé mai;

- Phan mém phan tich két qua:

- May soi chup gel;

- May dién di agarose.

2.4. Chuan bi miu bénh pham

- Chuan bi nguoi bénh: Gia dinh duoc giai thich can ké vé viéc lay mau
sinh thiét phdi ngay 5 1am xét nghiém PGT-SR bang céch lay tir 5 dén 7 té bao
cua phdi. Viéc sinh thiét nay khdng lam anh hudng dén chat lugng phoi.

- Loai mau bénh pham: mau phéi.

- Dung cy lay mau, chira miu, bao quan: Té bao (phoi 3-5 ngay) duoc
thu vao 6ng PCR cuing voi mét luong tdi thiéu dung dich PBS 1X sao cho thé
tich sau khi chuyén chi 1a 2,5 pL.

- Piéu kién bao quan va van chuyén mau bénh pham: bao quan ¢ nhiét
d6 phong (25°C) khong qua 24h.

- Tiéu chuan mau bénh pham (thé tich, sb luong, chat luong...): té bao
phéi duoc ldy vao 6ng PCR sach 0,2 mL, du 2,5 pL. Ong dung té bao phdi sinh
thiét ludn phai dat ¢ trang thai dung day ong & dudi, miéng ng & trén. Mau
duoc lay theo Quy trinh sinh thiét phéi tai labo I\VF.
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2.5. Phiéu chi dinh xét nghiém

- Kiém tra phiéu xét nghiém: Gidy chi dinh xét nghiém ghi day du thong
tin vé phoi: cap vo chong: ma sb phdi, ho tén vo va chdng, tudi, chan doan
lam sang, chi dinh xét nghiém, ngay sinh thiét.

- Kiém tra lai c4c thu tuc hanh chinh theo quy dinh.

- Kiém tra lai chi dinh/chdng chi dinh (néu co).

- Kiém tra ho tén, tudi, théng tin vo chdng.

- Kiém tra lai cac xét nghiém can thiét.

2.6. Thai gian thuc hién ky thuat
Khoang 24 dén 36 gio.
2.7. Pia diém thuc hién ki thuat

Phong xét nghiém di truyén — sinh hoc phan tu.
3. AN TOAN

- Quan ly c4c ngudn dién, &p dung phong ngtra bién phap an toan dién
chung cho céc thiét bi trong phong xét nghiém.

- C4c hoa chat thuc hién co thé 1a cac chat nguy hai sinh hoc hozic dé gay
chay no, tham khao dir liéu an toan cua ting hoa chat dé kiém soét rui ro co
thé co.

- C4c mau sinh hoc ¢c6 thé c6 chira nhan té 18y nhiém sinh hoc, can duoc
coi 12 nguy co sinh hoc tiém an. Pam bao thyc hién an toan ca nhan bang céac
trang thiét bi nhu trang phuc phong xét nghiém, khau trang, ging tay, kinh
mét...

- Chi y thao tac véi cac thiét bi c6 nhiét d6 cao nhu may u nhiét cé lic,
may Speedvac, may PCR.

- Khi ¢6 su ¢6 can bao céo kip thoi dé ¢ bién phap ngan ngira rii ro va
khic phuc hau qua.

4. CAC BUOC TIEN HANH
4.1. Cac bwéc thuc hién
4.1.1. Buéc 1. Nhan mau bénh pham
Kiém tra thdng tin trén mau xét nghiém, ddi chiéu véi phiéu xét nghiém.
4.1.2. Budc 2. Chuan bi dung cu, hoa chat (néu co)
4.1.3. Buoc 3. banh gid QC
- Méay mdc trang thiét bi dugc hiéu chuan/ kiém chuan 1 lan/nam.
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- Ho4 chat dugc bao quan theo ding quy dinh cia nha san xuat, con han

sir dung va kiém tra chat luong dinh ky.

4.1.4. Budc 4. Tién hanh ky thuat

a) Buéc 4.1. Tién hanh nhan ban bg gen cua phéi (WGA - whole genome
amplification)

- Tién hanh khuéch dai toan bd hé gen caa phdi (WGA - whole genome
amplification) bang kit WGA dung cho té bao don (Single cell) theo quy trinh
ctia nha san xuat. (Tham khao quy trinh khuyéch dai hé gen cua b kit REPLI-
g Single Cell trong phu luc 1 cta Quy trinh nay).

- Cac miu DNA thu duoc sau nhan ban b gen phoi duoc tién hanh do
nong d6 va kiém tra do tinh sach. Mau DNA duoc pha lodng vé nong do tir 10-
20 ng/pL dé thyc hién budc tiép theo.

Poi voi hé thong NGS tu ddng hoan toan
Quy trinh xét nghiém s& tuan theo cac budc nhu hudng dan cia nha san xuat
va huéng dan cua bo kit. Thuong bao gom cac budc nhu sau:

- Nap mau DNA hoic san pham PCR/WGA...vao cartridge/ hop hoa chat
theo hudng dan cua nha san xuat.

- Khai b&o théng tin mau va chon bo xét nghiém trén phan mém diéu
khién tu dong.

- Hé théng thuc hién tu dong cac budc: Khuéch dai va/hoic phan manh
DNA (tuy theo kit); Gan index va adapter; Tinh sach thu vién, dinh luong noi
bo va chuan bi thu vién; Tién hanh giai trinh tu va phan tich két qua tu dong
bang phan mém phan tich chuyén dung dé nhan dién cac bién thé gen.

- Béi chiéu két qua véi co sa dit liéu tham chiéu va tiéu chuan béo céo.
Lap béo céo két qua.

Poi véi hé thong NGS thii cong/ ban twr dong

Tuy theo tirng hang va ting bo kit s& c6 quy trinh chi tiét khac nhau theo hudng
dan ctia nha san xuat. Nhung vé co ban s& bao gom cac budce nhu sau:

b) Buoc 4.2. Tao thu vien DNA va gidi trinh tw

- Tuy tirng héng ma bo kit l1ap thu vién gen va giai trinh tu gen s€ c6 ting
quy trinh tién hanh riéng, viéc thuc hién can dam bao céc thao tac can than, ti
mi véi do chinh xac cao, quy trinh chung s& bao gom:

- Cat DNA hé gen bang enzyme gigi han (DNA Fragmentation)
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Bang 1. Thanh phan céc chat trong cat DNA hé gen bang enzyme gidi han

Thanh phan Thé tich (uL)
Purified single-cell amplified DNA 16.0
(200 ng ~ 3ug, 400ng recommended) ’
DNA fragmentation buffer 2,0
DNA fragmentation enzyme 2,0
Tong 20
Sau do u 37°C trong 20 phut, duy tri 4°C
- Tinh sach san pham cat DNA bang hat tir.
- End repair.
Bdng 2. Thanh phan céac chdt trong End repair
Thanh phan Thé tich
DNA 39,5
End repair buffer 10
End repair enzyme 0,5
Tong 50

- Tinh sach san pham End repair va thu san pham trong 40 pL TE.
- Connector connection
Bang 3. Thanh phan céc chat trong Connector connection

Thanh phan Thé tich
Blunt-end DNA 40
Ligation buffer

DNA ligase

P1 connector
Tag sequence X
Tong 50
Tron déu nhe va ly tdm nhe rdi chuyén sang may PCR u & nhiét 6 25°C
trong 30 phut va duy tri ¢ 4°C.
- Tinh sach san pham Connector connection va thu san pham trong 18,5

TE.
- Nhan gen bang PCR
Bang 4. Thanh phan céc chat trong PCR amplification
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Thanh phan Thé tich
Ligated DNA linker 18,2
PCR amplification reagents 50
PCR primers 1,8
Tong 70

Tron déu nhe va ly tdm rdi chuyén sang may PCR (72°C trong 10 phdit;
95°C trong 5 min; 9 chu ky (95°C trong 15 giay, 58°C trong 15 gidy, 70°C trong
1 phat); 1 chu ky 70°C trong 5 phut, duy tri 4°C).

- Tinh sach san pham PCR bang hat tir va thu trong 50 pL TE. RAi tién
hanh dinh lwong bang may realtime hoic do bang may Quibit (theo kit Quibit
cua hang san xuat).

- Chay PCR thu vién trén may One Touch hoac tuong duong (theo quy
trinh cua nha san xuat, mat khoang 5 gio).

- Giai trinh ty cac doan DNA da gan 1én mdi bead theo nguyén Iy lon
Semiconductor hodc nguyén ly khac theo hang san xuat.

Cac budc tién hanh tuan thi theo hudng dan caa bo kit va nha san xuat.

DNA dugc bién tinh va tién hanh giai trinh ty dong thoi cac gen muc
tiéu trén hé thong giai trinh tu thé hé mai va hoa chat danh cho may giai trinh
tu.

- Phan tich két qua: Ghép ndi cac doan DNA di giai trinh ty bang phan
mém tin sinh dé tao ra mot trinh ty day du cta genome.
¢) Buoc 4.3. Thuc hién phan wng Breakpoint PCR

- Dua trén két qua vi tri bat thuong NST sau khi tién hanh giai trinh ty
NGS, tién hanh thiét ké cac cap moi bac cau qua vi tri ngat ndi. San pham PCR
phu thudc vao cap moi duoc thiét ké va vi tri ctia doan NST duoc chuyén doan
(4 phan tng cho chuyén doan tuong hd xay ra giita 2 NST.

- San pham PCR duoc dién di trén gel agarose 2%.

- Chyp anh san pham dién di trén may chup gel.

4.2. Nhan dinh két qua
Dua trén két qua phan ung Break point PCR
4.2.1. Chuyén doan tuong hd xay ra giira 2 nhiém sac thé

- Ph6i bao mang bo nhiém sic thé chuyén doan tuong hd khi c6 mat tat

ca c4c san pham cua 4 phan ung PCR.
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- Ph6i bao mang bo nhidm sac thé 1éch bdi doan - segmental aneuploidy
(trisomy mot phan va monosomy mét phan) khi xuat hién san pham cta 1 trong
2 phan @ng PCR khuéch dai doan gen mang diém ngat ndi va san pham cua 2
phan ung PCR khuéch dai doan gen binh thuong.

- Phoi bao mang b NST binh thuong khi chi ¢ mat san pham cua 2
phan ung PCR khuéch dai doan gen binh thuong, khdng chtra diém ngét noi.
4.2.2. Chuyén doan nhiém sac thé

K3 thuat Breakpoint PCR chi xac dinh duoc phdi bao c6 mang chuyén
doan hay khdng. Phdi bao mang bd NST Iéch boi (dugc xac dinh bang PGT-
A, tién hanh ddng thoi trén cing mot mau) khong thé phat hién bang ky thuat
nay:

- Phdi bao mang NST chuyén doan khi c6 mit san pham cua phan ang
PCR khuéch dai doan gen mang diém ngat noi.

- Phoi bao khong mang NST chuyén doan khi chi ¢ mat san pham cuaa
2 phan ung PCR khuéch dai doan gen binh thuong, khdng chia diém ngat noi.

Két hop két qua phan tich breakpoint PCR véi két qua phan tich PGT-A
dé danh gia va dua ra két luan cudi cing.

4.3. Tra két qua va luu trir ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu mau c6 lién quan dén
quy trinh va luu ho so xét nghiém
5. NHUNG SAI SOT VA XU TRI
5.1. Trwoc khi thuce hién ky thuat

- Sai s6t: Nhan nham mau.

- Xt tri: Kiém tra théng tin mau, ddi chiéu phiéu xét nghiém can than
(Double check).

5.2. Trong qua trinh thuc hién k¥ thuat
5.2.1. Thao tac pipet khéng chinh xac

- Sai s6t: Thao tac pipet khong chinh xac anh huong dén chat luong cua
xét nghiém.

- Xir tri: Pinh ky kiém tra chat luong pipet, tién hanh thao tac vai pipet
can than.

5.2.2. Mau nhiém DNA ngoai lai
- Sai s6t: Nhiém DNA ngoai lai dan dén két qua xét nghiém sai.
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- Xt tri: Tién hanh nhan ban toan bo hé gen mau phdi trong phong ap
luc duong, thao tac tién hanh can than. Phan tng khuéch dai doan gen dot bién
can chay kém ca mau d6i ching am dé kiém soat ngoai nhidm.

5.3. Sau khi thyc hién ky thuat

- Sai s6t: Phan tich két qua sai, tra nham két qua.

- Xur tri: Can can trong phan tich trong cac trudong hop, kiém tra lai ky
thong tin nguoi bénh va md mau trén phiéu va trén phan mém phan tich
(Double check).

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUONG

- Yéu cau thuc hién noi kiém chat luong.

- Y&u cau thuc hién ngoai kiém hoic so sanh lién phong hoic kiém tra
mau mu. (Yéu cau thuc hién ngoai kiém khdng bat buoc) (néu co)

7. TAl LIEU THAM KHAO
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Phu luc 1
Quy trinh khuyéch dai toan b hé gen bang Single Cell Kit (Qiagen)

1. Tron hon hop: Proteinase K solution (2 pL) + Single-cell lysis and
fragmentation buffer (32 uL).

2. Lay 1 pL hén hop dugc tron budc 1 + 9,0 pL dung dich dé chira té
bao phoi.

3. U 50°C trong 1 gid; 99°C trong 4 phut, sau d6 ngay 1ap tic chuyén
6ng chira san pham trén 1én khay da.

4. Thém 3 pL hdn hop dung dich (ty I& 2 Single-cell library preparation
buffer: 1 Library stabilization buffer).

5. U hdn hop trén 95°C trong 2 pht, ngay 1ap tic chuyén sang khay da
va ly tam mau.

6. Thém 1 pL Library preparation enzyme mixture; Sau doé cho chay Pre
PCR (16°C trong 20 phut; at 24°C trong 20 phut; at 37°C trong 20 phut; at 75°C
for 5 phut; duy tri & 4°C. Hon hop san pham nay c6 thé dé duoc 3 ngay, luu &
- 20 °C.

7. Thém 61 pL (7,5 uL Amplification premix + nudéc 48,5 pL + 5 pL
WGA DNA polymerase). Sau do chay PCR (95°C trong 3 phut; 25 chu ky (94
°C trong 30 giay; 65 °C trong 5 phut); duy tri 4 °C).

8. Tinh sach san pham WGA bang hat tur.

9. Mau DNA thu duoc sau khuyéch dai duoc tién hanh do ndng d6 va
kiém tra do tinh sach. Mau DNA duoc pha lodng vé nong do tir 10-20 ng/pL
dé thyc hién phan ung tiép theo.
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31. XET NGHIEM DI TRUYEN TRUGC CHUYEN PHOI/ TRUGC
LAM TO BENH PON GEN (PGT-M) BANG KY THUAT NGS

1. PAI CUONG
1.1. Muc dich caa ky thuat

K§ thuat xét nghiém di truyén truéc l1am té6 bénh don gen (PGT-M:
Preimplantation Genetic Testing-monogenic) bang ky thuat giai trinh tu gen
sanger va phan tich STR nham xac dinh kiéu gen cta phoi dé chon céc phoi
hoan toan khong mang gen bénh hoac ph6i mang gen nhung khong bi bénh.
1.2. Pinh nghia, nguyén ly

- Xét nghiém di truyén trudc lam t6 (PGT - Preimplantation Genetic
Testing) la tap hop céc ky thuat di truyén phan tir chuyén sau thyuc hién nham
xac dinh nhitng bat thuong di truyén don gen di biét ciia phoi duoc tao ra trong
qué trinh 1am thu tinh dng nghiém.

- Phuong phap giai trinh tu Sanger thuc hién dua trén k¥ thuat “chain
termination- két thic chudi” bang viéc st dung cac deoxy nucleotide dd bi
chinh sira 1am mat nhém hydroxyl & dau 3’ ciia phan tir duong. Nhom 3°-OH
cho phép gan thém mat nucleotide méi vao chudi. Khi mot ddNTP duoc thém
vao chudi, vi khong c6 nhom 3’-OH nén mot nucleotide khong dugc thém vao,
phan tng tong hop s& dirng lai. Enzyme polymerase x(c tac phan (ng gan cac
dNTP vao mach don ciia DNA dé kéo dai mach ¢ vi tri 3°- OH va dung lai néu
gan cac ddNTP vao chudi. Sau do, tién hanh dién di mao quan dé xac dinh trinh
tu két hop so sanh ddi chiéu véi b gen tham chiéu tim ra dot bién.

- Phuong phap di truyén lién két dya trén su di truyén cting nhau giira
gen gay bénh va cac marker di truyén lién két voi chung trong cac gia dinh co
ngudi bi bénh. Tir d6, thay vi phat hién truc tiép gen gay bénh, hoan toan c6
thé chan doan d6i twong mang gen bénh théng qua su c6 mat hay vang mit cua
cac marker di truyén lién két gen gay bénh. Cac marker di truyén thuong dugc
str dung cho phuong phap nay 1a cac doan STR do chung c6 kich thudc ngan
va s6 luong 16n. Cac STR duoc lua chon sao cho khoang cach tir chiing dén vi
tri ctia gen can khao sat cang gan cang tbt (tét nhat 1a dudi 1 Mbps). Ngoai ra
cling nén lua chon dugc cang nhiéu STR cang tot. it nhat 1a 3 STR, trong do,
it nhat 1 STR trudc gen dich, 1 STR sau gen dich.
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Giai trinh ty Sanger duoc coi 12 tiéu chuan vang dé xac dinh cac dot bién
diém. Phan tich di truyén lién két sir dung STR (Short Tandem Repeats) dugc
khuyén céo trong chan doan di truyén trudc 1am td cac bénh don gen bai kha
nang kiém soat ngoai nhiém, giam thiéu nguy co chan doan sai do hién tugng
mét alen (Allelic Dropout - ADO), hién twgng tai td hop cua cap nhidm sic thé
tuong dong. Su két hop giira giai trinh tu Sanger va phan tich di truyén lién két
st dung STR gilip PGT-M duoc tién hanh chinh x&c, han ché sai st trong chan
doan.

Do mau phéi sinh thiét duoc chi chaa vai té bao, vi vay trude khi thuc hién
PGT-M, thuong phai qua budc khuéch dai toan bo hé gen-WGA (Whole
genome amplification) dé du lugng DNA cho cac phan tich tiép theo.

2. CHUAN BI
2.1. Nguwai thuc hién:

- Bac si: 02 nguoi;

- K¥ thuat y hoac twong duong: 02 nguoi.
2.2. Vit tw hoa chat

- Bo kit tich DNA téng s6 (tuy hang);

- Bo kit nhan ban toan bo hé gen (tuy héng) phu hop PGT-M;

- Bo kit BigDye™ Terminator v3.1 Cycle Sequencing Kit hoac tuong
duong;

- BigDye XTerminator™ Kit hoac tuong duong;

- Bot agarose;

- Ethidium bromide hoac twong duong;

- TBE 0,5X;

- Thang DNA (100bp);

- Mastermix;

- Cac mdi huynh quang khuéch dai STR (t6i thiéu 3 cap) va mai giai trinh
tu (1 hodc 2 cap);

- Nuéce khir ion;

- Dung dich Hi-Di;

- Exo SAP- IT hodc twong duong;

- Genescan LI1Z500 hoac tuwong duong;

- Ong li tam day nhon, dung tich 1,5 -2mL;
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- Pau con cac loai: 10 pL, 100 pL, 1000 pL;

- PCR tube;

- Plate PCR 96 wells;

2.3. Trang thiét bj

- May u nhiét c6 lac;

- May Vortex;

- May ly tam danh cho dng 1i tim day nhon 1,5mL;

- May do d9 tinh sach;

- May spin down;

- Méay Speedvac;

- B6 dung cu pippet: micropippet 2, 10, 100 va 1000 pL;

- Budng thao tac PCR;

- May PCR;

- May dién di;

- May soi va chup anh gel;

- May dién di mao quan (ABI-3130(XL), ABI-3500(XL), SeqStudio
Genetic Analyzer...) hodc tuong duong;

- Phan mém phan tich két qua (Genemapper ID, Bioedit sequence
alignment editor...).

2.4. Chuan bi miu bénh pham

- Chuan bi nguoi bénh: Gia dinh duoc giai thich can k& vé viéc 1dy mau
sinh thiét phdi ngay 5 1am xét nghiém PGT-SR bang cach lay tir 5 dén 7té bao
l& nudi ciia phdi. Viéc sinh thiét nay khong lam anh huong dén chat luong phoi.
Chu y, treéc khi tién hanh trén mau phai sinh thiét, mot quy trinh tién 1am sang
PGT-M di dugc chuan bi trudc.

- Loai mau bénh pham: mau phai.

- Dung cu lay mau, chira mau, bao quan: Té bao (phdi ngay 5) duoc thu
vao 6ng PCR cling v&i mot luong ti thiéu dung dich PBS 1X sao cho thé tich
sau khi chuyén chi1a 2,5 uL.

- biéu kién bao quan va van chuyén mau bénh pham: bao quan & nhiét d6
phong (25°C) khéng qua 24h.

- Tiéu chuan mau bénh pham (thé tich, sé luong, chat luong...): té bao
phoi duoc ldy vao dng PCR sach 0,2 mL, da 2,5 pL. Ong dung té bao phdi sinh
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thiét ludn phai dat o trang thai dung day ¢ dudi, miéng & trén. Mau dugc lay
theo Quy trinh hudng dan lay mau tai labo IVF.
2.5. Phiéu chi dinh xét nghiém

- Kiém tra phiéu xét nghiém: Gidy chi dinh xét nghiém ghi day du thong
tin vé& phdi: cap vo chong: ma sb phdi, ho tén vo va chdng, tudi, chan doan
lam sang, chi dinh xét nghiém, ngay sinh thiét.

- Kiém tra lai c4c thu tuc hanh chinh theo quy dinh.

- Kiém tra lai chi dinh/chéng chi dinh (néu co).

- Kiém tra ho tén, tudi, thong tin vo chang.

- Kiém tra lai cac xét nghiém can thiét.

2.6. Thoi gian thuc hién ky thuat

Tir 48 dén 72 gio.
2.7. Pia diém thuc hién ky thuat

Phong xét nghiém di truyén — sinh hoc phan tu.
3.AN TOAN

- Quan ly cac nguon dién, &p dung phong ngira bién phap an toan dién
chung cho céc thiét bi trong phong xét nghiém.

- C4c hoa chat thuc hién cd thé 1a cac chat nguy hai sinh hoc hoic dé gay
chay nd, tham khao dir liéu an toan cua ting hoa chat dé kiém soét rui ro co
thé co.

- Cac mau sinh hoc ¢d thé c6 chira nhan té 1ay nhiém sinh hoc, can duoc
coi 12 nguy co sinh hoc tiém an. Pam bao thyc hién an toan ca nhan bang céac
trang thiét bi nhu trang phuc phong xét nghiém, khau trang, ging tay, kinh
mét. ..

- Cha y thao tac véi cac thiét bi co nhiét dd cao nhu may u nhiét c6 lic,
may Speedvac, may PCR.

- Khi ¢c6 su cb can bao céo kip thoi dé c6 bién phap ngin ngira rui ro va
khic phuc hau qua.

4. CAC BUOC TIEN HANH
4.1. Cac bwéc thuc hién ky thuat
4.1.1. Tién hanh nhan ban bd gen cua phdi (WGA - whole genome
amplification)

Tién hanh khuéch dai toan bo hé gen cua phdi (WGA - whole genome
amplification) bang kit WGA dung cho té bao don (Single cell) theo quy trinh
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ctia nha san xuét. (Tham khao quy trinh khuyéch dai hé gen cua bo kit REPLI-
g Single Cell trong phu luc 1 caa Quy trinh nay).

Cac mau DNA thu duoc sau khuéch dai toan bd he gen phdi duoc tién
hanh do ndng d6 va kiém tra do tinh sach. Mau DNA duoc pha lodng vé nong
d6 tir 10-20 ng/uL dé thyc hién phan ung tiép theo.

4.1.2. Khuéch dai cac doan STR va doan trinh ty gen chira dot bién

Dua vao thong sb cua cap mdi thiét ké nhiam khuéch dai doan STR va
doan gen chtra dot bién dé xac dinh nhiét &6 gan moi. Nhiét ¢6 gan mdi (Ta°C)
c6 thé ude luong thap hon nhiét d6 ndng chay cua cap mai tir 3-5°C. Viéc xac
dinh nhiét do gan mai cling c6 thé xac dinh chinh xéac bang cach tién hanh phan
ng Gradient-PCR trong dai nhiét ¢o nhat dinh.

Thanh phan va chu trinh nhiét phan tng khuéch dai dugc minh hoa &
bang:

Bang 1. Thanh phan céac chdt trong phan ing khuéch dai

Thanh phan | Thé tich (uL)
Mastermix 2X 6,25
Nudéc deion 2,75
Moi F 0,5
Moi R 0,5
Template 2,5

DNA

Tong 12,5

Bang 2. Chu trinh nhiét trong phan ing khuéch dai

Nhiét @6 | Thoi gian | S6 chu ky
95°C 5 phat 1 chu ky
95°C 30 giay 30 chu ky
Ta°C 30 giay
72°C 45 giay
72°C 10 phat 1 chu ky
4°C e

Tién hanh dién di agarose, nhuém va danh gia
- Chay dién di san pham PCR trén agarose 2%, thoi gian 30 pht véi hiéu
dién thé 200V va cuong d6 dong dién 1a 100mA.
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- Nhuém ban gel sau khi chay dién di trong dung dich EtBr 10 pg/mL
trong 10 phut, rira ban gel sau khi nhuém bang nudc cat, chup anh gel bang
may chup gel.

- Phan ng khuéch dai doan gen chtra dot bién thanh cong khi cac bang
dién di san pham khuéch dai xuat hién rd, dung véi kich thudc cua cac cap moi
da thiét ké, khong c6 bang phu thi 6 thé tién hanh giai trinh ty.

- Phan ung khuéch dai STR thanh cong khi cac bang dién di san pham
khuéch dai xuat hién rd, dung véi kich thudc caa cac cap moi da thiét ké.
4.1.3. Giai trinh ty Sanger bang bo kit Bo kit BigDye™ Terminator v3.1 Cycle
Sequencing Kit [4].

a) Tinh sach sdn phdm khuéch dai

Tinh sach san pham bang Exo SAP- IT nham loai bo cac doan méi du thira
va cac nucleotide chua hop nhét bang enzym. Thanh phan va chu trinh tinh
sach duoc thuc hién nhu sau:

Bang 3. Thanh phdan céc chdt trong tinh sach
Thanh phan Thé tich (uL)
San pham DNA 5,0
Exo SAP- IT 2,0

Bdng 4. Nhiér do trong chu trinh tinh sach

Nhiét @6 | Theoigian | So chu ky
37°C 4 phut 1 chu ky
80°C 1 phut 1 chu ky
4°C 00

b) Phdn ng Sanger

Ty vi tri dot bién trong doan gen khuéch dai d@é tién hanh giai trinh tu
Sanger moi xudi hay mdi nguoc hay ca hai.

Thanh phan va chu trinh nhiét chay phan tmg Sanger dugc thyc hién nhu
sau:
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Bdng 5. Thanh phan céac chdt trong PCR Sanger sequencing

Thanh phan Thé tich (uL)
Big Dye Buffer 1X 1,5
Big Dye Terminator v3.1 2.5X 1,0
Nudc deion 6,25
Mai F hoic R 0,5
San pham DNA 0,5
Tong 10,0

Bdng 6. Chu trinh nhiét trong PCR Sanger sequencing

Nhiét d | Thoi gian S6 chu ky
96°C 1 phat 1 chu ky
96°C 10 gidy
50°C 5 phut 25 chu ky
60°C 4 phit
4°C 00

¢) Tinh sach san pham sau PCR Sanger sequencing

- Tinh sach san pham sau phan (ing PCR Sanger sequencing bang mot
trong hai phuong phap sau:

Phuong phap 1: Tinh sach bang BigDye XTerminator™:

Luu y: St dung 6ng chira dung dich diing mét 1an va micro pipet P200 8
kénh néu c6, dé tao thuan lgi cho qué trinh 1am sach. Sir dung dau tip pipet c6
16 rong khi bom dung dich BigDye Xterminator™,

Luu y: Néu str dung May phan tich DNA 3730, c6 thé st dung ky thuat
han nhiét tiéu chuan. Quy trinh ndy mé ta viéc niém phong tam bang
MicroAmp™ mang dinh trong sudt. Cac MicroAmp™ mang dinh trong sudt
phai duoc loai bo trude khi dat dia 96 giéng Ién thiét b.

+ Lac lo BigDye XTerminator™ bead trong 8 dén 10 giay trudc khi tron
véi dung dich SAM.

QUAN TRONG! Bé lam sach BigDye XTerminator™ hiéu qua, diéu can
thiét 1a phai gitt cac nguy@n liéu duoc tron déu. Giir thudc thir trén da gitra cac
budc.

+ Chuan bj dung dich xtr Iy SAM/BigDye XTerminator™ bead nhu sau:
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Bdng 7. Phdn #ng tinh sach san pham PCR Sanger sequencing

Thanh phan Thé tich phan tmg 10pl
SAM 45
BigDye XTerminator™ bead 10
Tong 55

+ Lay mang dinh trong suét MicroAmp™ ra khoi dia 96 giéng.

+ Chia déu thé tich hdn hop hat (dung dich hat BigDye XTerminator™
va dung dich SAM) cho tirng mau.

QUAN TRONG! Tron déu, bom dung dich Ién xudng 3-4 lan truéc moi
lan chuyén. Tron lai dung dich sau mdi buéc phan phéi

+ Dan dia 96 giéng bang mang dinh trong sudt MicroAmp™,

+ Lic dia 96 giéng trong 20 phit ¢ toc do 1.800 vong/phut (ddi véi
Digital VortexGenie™ 2),

+ Trong may ly tdm x0 lic, ly tam dia 96 giéng ¢ toc d6 1.000 x g trong
2 phut.

Luu y: Dé bao quan t6i da 10 ngay, hiy dan kin dia bang mang dinh
trong sudt MicroAmp™ va bao quan ¢ 4°C dé chuan bi dién di mao quan (CE)
hoiac & -20°C cho dén khi st dung. Pia BigDye XTerminator™ c6 thé duogc
bao quan & nhiét d6 phong 1én dén 48 gid bao gom thai gian trén thiét bi giai
trinh tu.

Phuong phép 2: Tinh sach bang phuong phap taa EtOH/EDTA:

+ Thém vao toan bd san pham 2 uL EDTA 0,125M va 30 pL ethanol 100°.
Ly tdm 13000 vong/phut trong 10 phdt.

+ Gan bo dich néi phia trén, dem 1am kho bang speedvac ¢ 60°C trong 10
phut.

+ Sau khi kho hoan toan, thém 10 uL nuéc khir ion va vortex déu.

- bién di mao quan

+ Thém vao mdi ng 30 pL dung dich Hi-Di Formamide va dem bién
tinh tai nhiét ¢6 95°C trong 5 pht. Ha nhiét nhanh vé 4°C.

+ Sau bién tinh, miu trén duogc str dung cho dién di mao quan bang may
dién di mao quan.
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+ Trinh ty nucleotide ctia mdi doan gen sau khi giai trinh ty duoc xac
dinh ca 2 chiéu (xudi va nguoc) bang phan mém phan tich trinh ty.
4.1.4. Phan tich di truyén lién két
a) Bién tinh san pham DNA va dién di mao qudn

- San pham PCR duoc tron cing dung dich chtra Hi-Di va Standard
GeneScan (tuy hang may khuyén céo), sau d6 dem bién tinh & 95°C trong vong
5 phit. Ha nhiét nhanh vé 4°C. C6 thé tién hanh dién di mao quan ciing ldc
nhiéu STR cua ciing mdt mau trong ciing mot dng phan &ng véi diéu kién kich
thugc cac STR phai khac nhau (néu cung dugc gan nhdn mot mau huynh
quang) hoic cac STR duoc gan nhan cac mau huynh quang khac nhau.

- Thanh phan phan &ng bién tinh DNA trudc khi dién di mao quan:

Bang 8. Thanh phan céc chdt trong phan ing bién tinh DNA

Thanh phan Thé tich (uL)
Hi-Di Bién doi
Standard GeneScan 0,25-0,5
DNA Mau 1,0
Tong 12,0 uL

- Sau bién tinh, san pham dugc tra lan luot trén cac giéng cua plate 96
wells va cai dat chuong trinh Fragment Analysis va chay dién di mao quan.
b) Phan tich két qud trén phan mém GenMapper

- Sau khi dién di mao quan, két qua duoc phan tich bang phan mém
GeneMapper. Mbi peak san pham dai dién cho mdi alen dugc khuéch dai, c6
kich thudc duoc xac dinh nho so sanh véi thang chuan Standard GeneScan.

- Lap bang dix liéu thong ké kich thudc san pham khuéch dai (cac alen)
trén cac locus STR cua cac ca nhan thudc cung moét gia dinh va phoi tur do so
sanh va danh gia sy di truyén lién két cua cac STR véi gen gay bénh.

4.2. Nhan dinh két qua
4.2.1. Két qua giai trinh ty Sanger

Tuy vao ting loai dot bién, ddi chiéu trinh tu gen tham chiéu dé xac dinh
két qua tai vi tri xay ra dot bién da biét:

- Tai vi tri dot bién chi xuat hién mot mau tin hiéu huynh quang c6 nghia
mau phoi ¢ trang thai dong hop tir (PoNg hop tir dot bién hoidc déng hop tir
wildtype).
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- Tai vi tri dot bién xuat hién hai mau tin hiéu huynh quang c6 nghia
mau phdi ¢ trang thai di hop tir (Mang gen dot bién).
4.2.2. Két qua phan tich di truyén lién két

Dua trén pha hé da 1ap va két qua chan doan xac dinh bénh bang phuong
phap khéc trén cac thanh vién gia dinh dé tim ra cac alen lién két véi gen gay
bénh cua tung STR:

- Cac phdi mang ca hai alen lién két vai gen gay bénh & tat ca cac STR
la phdi bi bénh (ddng hop tir dot bién).

- Cé4c phoi mang ca mot trong hai loai alen lién két vai gen gay bénh o
tat ca cac STR 1a phdi mang gen bénh.

- Cac phdi khdng mang ca hai loai alen lién két véi gen gay bénh & tat
ca cac STR Ia phoi binh thuong, khéng mang gen bénh.

4.2.3. Két luan két qua chan doan bénh di truyén don gen trén cac mau phoi

Dua trén su phl hop giita két qua chan doan ctia ca hai phuong phap giai
trinh tu Sanger va phan tich di truyén lién két.

4.3. Tra két qua va lwu trit ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI
5.1. Truéc khi thuc hién ky thuat

- Sai s6t: Giao nhan nham mau.

- Xir tri: Kiém tra thdng tin mu, d6i chiéu phiéu xét nghiém can than.
5.2. Trong qua trinh thuc hién ky thuat
5.2.1. Thao tac pipet khong chinh xac

- Sai sot: Thao tac pipet khong chinh xéac anh hudng dén chét luong cua
xét nghi¢m.

- Xt tri: Dinh ky kiém tra chat lwong pipet, tién hanh thao tac véi pipet
can than.

5.2.2. Mau nhiém DNA ngoai lai

- Sai s6t: Nhidm DNA ngoai lai dan dén két qua xét nghiém sai.

- Xt tri: Tién hanh nhan ban toan bo hé gen mau phéi trong phong ap
luc duong, thao tac tién hanh can than. Phan tng khuéch dai doan STR can
chay kém ca mau dbi ching am dé kiém soat ngoai nhiém.

5.3. Sau khi thuc hién k§ thuat
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- Sai s6t: Phan tich két qua sai.

- Xt tri: Can can trong phan tich trong céac trudong hop, dé phong hién
tuong mat alen- ADO (Allelic drop out), hién tugng mat can bang alen-Al
(imbalance Allelic) dan dén két luan sai gitta mau ph6i mang gen bénh va binh
thuong, khong mang gen. Truong hop khdng kiém soat dugc ADO, Al, can
két hop phan tich di truyén lién két bang céc trinh tu 13p lai ngan lién tiép hoac
hoic cac da hinh nucleotide don lién két véi gen bénh dé phan biét duoc kiéu
gen.

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG

- Yéu cau ndi kiem: mdi két qua duoc phan tich va két luan bai 2 nguoi
c6 trinh d6 chuyén mon doc 1ap. Khi két qua tring khép méi dua ra két luan.
Néu két qua khong tring khap, két qua can dugc phan tich doc 1ap boi mot
nguoi thu ba.

- Yéu cau ngoai kiém: dbi chiéu véi két qua xét nghiém gen trudc do
phat hién dot bién gay bénh, so sanh kiéu gen cuia cac thanh vién trong gia dinh,
cac mau phoi da c6 két qua. (Yéu cau ngoai kiém khong bat buac).
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3. Single Cell Kit protocol. Qiagen.

4. BigDye® Terminator v3.1 Cycle Sequencing Kit Protocol. Thermo
fisher scientific.

Phu luc 1
Quy trinh khuyéch dai toan b hé gen bing Single Cell Kit (Qiagen)
1. Tron hon hop: Proteinase K solution (2 pL) + Single-cell lysis and
fragmentation buffer (32 pL).
2. Lay 1 pL hén hop duoc tron budc 1 + 9,0 pL dung dich da chira té
bao phoi.
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3. U 50°C trong 1 gid; 99°C trong 4 phut, sau d6 ngay 1ap tic chuyén
6ng chira san pham trén 1én khay da.

4, Thém 3 pL hdn hop dung dich (ty & 2 Single-cell library preparation
buffer: 1 Library stabilization buffer).

5. U hdn hop trén 95°C trong 2 phut, ngay 1ap tic chuyén sang khay da
va ly tam mau.

6. Thém 1 pL Library preparation enzyme mixture; Sau d6 cho chay Pre
PCR (16°C trong 20 phut; at 24°C trong 20 phut; at 37°C trong 20 phut; at 75°C
for 5 phut; duy tri & 4°C. Hon hop san pham nay co thé dé duoc 3 ngay, luu ¢
- 20 °C.

7. Thém 61 pL (7,5 uL Amplification premix + nudc 48,5 pL + 5 pL
WGA DNA polymerase). Sau d6 chay PCR (95°C trong 3 phut; 25 chu ky (94
°C trong 30 giay; 65 °C trong 5 phut); duy tri 4 °C).

8. Tinh sach san pham WGA bang hat tur.

9. Mau DNA thu duoc sau khuyéch dai duoc tién hanh do nong do va kiém
tra d tinh sach. Mau DNA dugc pha lodng vé nong do tir 10-20 ng/pL dé
thuc hién phan ang tiép theo.



230

32. XET NGHIEM NHIEM SAC THE PHAN TU BANG PHUONG
PHAP LAI TAI CHO GAN PA MAU MULTI-FISH

1. PAI CUONG
1.1. Muc dich ky thuat

Xét nghiém nham danh gia, phat hién cac bién ddi vé cau trdc va sb
lwong nhiém sac thé (NST) phuc vu cho chan doan, tién lugng va diéu tri bénh
bang phuong phap lai tai chd st dung dau do huynh quang (FISH), chang han
nhu sang loc trude sinh cac bat thuong s lugng NST ¢ thai nhi, phat hién mot
s6 mat doan gen nho & céac hoi ching di truyén, xac dinh ngudn goc cia cac
doan nhiém sac thé chua 1, phat hién cac bat thuong nhiém sac thé dic hiéu
trong ung thu va cac bénh ly khac...
1.2. Pinh nghia, nguyén ly

K3 thuat lai tai chd phat huynh quang (Fluorescence in situ hybridization
- FISH) dua trén nguyén tac bat cap cac trinh tu gen quan tam véi dau do huynh
quang theonguyén tic b sung. Cac dau do huynh quang cé kich thugc tir 20
bp dén 1000 bp, dau do huynh quang dugc danh dau ¢ viing tan ciing cua nhiém
sac thé, tam dong nhiém sac thé. Két qua caa qué trinh lai dugc danh gia bang
c4c tin hiéu mau xac duoc quan sat bang kinh hién vi huynh quang voi cac
filter phi hop. Uu diém cua xét nghiém nay la cho két qua nhanh, dac hiéu va
chinh xac. Ngoai ra, FISH rat hiéu qua trong ghi nhan nhitng mat doan gen nho
(microdeletion) hodc xac dinh ngudn géc cia mot sé loai chuyén doan gen dic
biét.
2. CHUAN BI
2.1. Ngwoi thuc hién

- Bac si: 01 nguoi;

- Ky thuat y hoac tuong duong: 01 nguoi.
2.2. Vit tuw

- Dao cit bénh pham loai sir dung mat lan;

- Lam kinh chuyén dung cho KT FISH,;

- Ludi dao mo;

- Pau con 10 pl ¢6 loc;

- PBau con 20 ul ¢6 loc;
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- Pau con 200 pl ¢6 loc;

- Pau cdn 1mL c6 loc;

- B6 kit chira dau do huynh quang;

- Cbn sinh hoc phan ti;

- Xylene;

- Rubber cement;

- Kit xtr Iy mau phuc vu cho lai tai chd huynh quang;

- Nudc chuyén dung trong sinh hoc phan ti;

- Gang tay cao su khong bot tan;

- Giay lau khéng bui.

2.3. Trang thiét bj

- Kinh hién vi huynh quang;

- Kinh hién vi;

- May lai;

- Bé 6n nhiét;

- May nhuém HE;

- May cit + Ban tai bénh pham;

- Ong chuyén dung cho k§ thuat FISH;

- Ta am;

- Tu lanh;

- T hat hoé chat;

- May tinh, may in;

- Pippett cac thé tich;

2.4. Chuan bj bénh pham

- Loai mau bénh pham: Mau bénh pham mé di duoc ¢b dinh va vii nén
(FFPE); mau mé twoi, mau mau; mau dich co thé va cac loai mau khac.

- Tiéu chuan mau bénh pham: dam bao vé diéu kién bao quan va cach
ldy miu dting theo hudéng dan caa bo Kit.

- Quy dinh van chuyén, bao quan, luu trir bénh pham, thoi gian chuyén
dén phong xét nghiém: Mau duoc cho vao hop dung bénh pham va van chuyén
dén phong xét nghiém trong vong 4 gio ké tir khi lay mau (d6i véi mau méu,
mau dich co thé ...).
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2.5. Phiéu chi dinh xét nghiém

- Kiém tra chi dinh xét nghiém: ghi day du thong tin theo quy dinh: vi
du ho tén ngudi bénh, tudi, givdng bénh, khoa phong, chan doan, loai mau
bénh pham, thoi gian 1dy mau bénh pham, két qua chan doan giai phau bénh
(néu cd) ...
2.6. Thoi gian thuc hién ky thuat

Thai gian thuc hién xét nghiém tur ltc tiép nhan bénh pham dén khi tra
két qua khoang tir 24 dén 30 gio.
2.7. Pia diém thuc hién xét nghiém

Phong xét nghiém di truyén — sinh hoc phan tu.
3. AN TOAN

Phai ¢dam bao an toan vé cac quy dinh caa bénh vién:

- Quy dinh vé hiéu chinh vt tu, trang thiét bi.

- Quy dinh vé an toan dién va phong chdng chay no.

- Quy dinh vé an toan hoa chat.

- Quy dinh vé an toan sinh hoc.

- Quy dinh vé kiém soat moi truong, rac thai y té.
4. CAC BUOC TIEN HANH
4.1. Cac budéc thuc hién
4.1.1. Cit tiéu ban véi @6 day thich hep 1én lam chuyén dung cho k¥ thuat
FISH
4.1.2. Xir ly, boc 19 tiéu ban

- Chuan bi dung dich boc 16: Cho dung dich xt ly tiéu ban vao éng
chuyén dung. U dung dich x& Iy & nhiét do va thoi gian thich hop tdy theo kit
chuyén dung trudc khi bat dau xét nghiém.

- Chuan bi lam kinh véi bénh pham day 4-5 pm, G lam kinh & 56 - 60°C
trong 30 phut trudc khi bat dau xét nghiém.

- Loai paraffin bang cach ngam lam trong Xylene 5 phat (14p lai 3 lan).

- Chuyén lam lan luot sang cn 100, 90, 70% trong 3 phut.

- Chuyén lam sang nudc tinh khiét trong 3 phit.

- Ngam lam trong dung dich rira trong 3 phdt.

- Ngam lam trong dung dich xu Iy theo huéng dan cuaa kit chuyén dung.

- Chuyén lam sang nudc tinh khiét trong 3 phit.
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- Ngam lam trong dung dich rira trong 3 phdt.

- Loai bé dung dich thira.

- Nho 1én lam dung dich chtra Protease (Protease Solution) theo doi su
thoai bién cua protein trén kinh hién vi quang hoc (thoi gian boc 16 tly theo
huéng dan cua kit chuyén dung). Khi trén mang nhan té bao xuat hién céc 15
nhé va mang nhan na ra thi qué trinh st ly c6 thé ding lai.

- Ngam lam lan luot trong con 75%, 85%, 100% trong 1 phit.

- Bé kho trong 2-5 phdit.

4.1.3. Lai tiéu ban véi dau do dic hiéu

- Nho dau do Ién lam kinh va gan lamen theo hudng dan caa kit chuyén
dung.

- Phu mép lamen bang nhua cao su (rubber cement).

- Chuyén lamen vao may lai va chon chuong trinh lai phu hop véi ting
loai dau do.

- Sau khi qua trinh lai két thiic, chuan bi 6ng chuyén dung cho k§ thuat
FISH chta dung dich rira, G dung dich rira theo huéng dan cua kit chuyén dung
trude khi 1am budc tiép theo. Can than loai bo rubber cement, tranh 1am anh
huong dén mau.

- Ngam lam trong dung dich rira sau lai & nhiét do thich hop cho dén khi
lamen bong ra.

- Dé kho lam ty nhién.

- Nho 1én lam DAPI va day lamen.

- Kiém tra tin hiéu doc két qua trén kinh hién vi huynh quang.

4.2. Nhan dinh két qua

- Kiém tra chat ludng mau ddi chang: kiém tra chat luong tin hiéu huynh
quang cac mau déi ching dugc nhuém kém. Két qua ddi chimg dat sé tiép tuc
phan tich két qua mau bénh pham xét nghiém.

- Boc va nhan dinh két qua

+ Panh gia tin hiéu huynh quang céc té bao noi ching.

+ Panh gia tin hiéu huynh quang trén cac té bao u theo tiéu chi dua ra
cua bo Kit.

+ Két luan nhiing thay doi vé mit nhiém sic thé cua mau bénh pham xét
nghiém.
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+ Ban luan mot sé truong hop dic biét.
4.3. Tra két qua va luu trir hd so

- Tra két va luu trit hd so theo “quy trinh tra két qua” va “quy trinh luu
trit ho so”.
5. NHUNG SAI SOT VA XU TRI
5.1. Trudc khi thuc hign ky thuat

- Mau bénh pham khéng dat tiéu chuan:

+ Thuc hién ldy lai mau.

+ Pam bao yéu cau vé diéu kién van chuyén va bao quan mau.
5.2 Trong khi thuc hién ky thuat

- Mau ddi chimg khong dat:

+ Kiém tra diéu kién bao hoa chat xét nghiem.

+ Chay déanh gia lai bo kit va mau ddi ching.

- Mau bénh pham khéong dat diéu kién phan tich:

+ Kiém tra diéu kién bao hoa chat xét nghiém.

+ Cat lai mau dé thyc hién lai xét nghiém.
5.3 Sau khi thuc hién k§ thuat

- Sai s6t trong qué trinh ghi nhan va tra két qua.

+ Kiém tra lai két qua da ghi nhan.

+ Thuc hién lai quy trinh tra két qua.
6. YEU CAU PANH GIA VA KIEM TRA CHAT LUQNG

- Y&u cau thuc hién noi kiém.

- Yéu cau thuc hién ngoai kiém hoic kiém tra mau mu.
7. TAI LIEU THAM KHAO

1. Quyét dinh 5530/QD-BYT ngay 25/12/2015 cia Bo y té Huong din
quy trinh thue hanh chuan trong quan ly chat lwong xét nghiém;

2. Quyét dinh 3376/QD-BYT ngay 30/08/2023 cua Bo y té Ban hanh
“Pé cuong Quy trinh k¥ thuat xét nghiém.

3. Fluorescence in situ hybridization. Nat Methods 2, 237-238 (2005).
https://doi.org/10.1038/nmeth0305-237
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33. XET NGHIEM BIEN THE GEN BANG KY THUAT RT-PCR

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xéc dinh céc bién d6i di truyén (néu cd) bang phan tng téng hop chudi
polymerase sao chép nguoc RT-PCR (Reverse transcription polymerase chain
reaction) v&i khudn ban dau 1a RNA, phuc vu chan doan, tién luong va diéu tri
bénh.
1.2. Pinh nghia, nguyén ly

K§ thuat RT-PCR la mot ki thuat trong phong thi nghiém két hop gitra
sao chép ngugc (phién ma ngugc) RNA thanh DNA bo sung (cDNA) va
khuéch dai cac myc tieu DNA cu thé bang phan ung chudi polymerase (PCR).
Ky thuat ndy gém 2 budc co ban. Pau tién, mau bénh pham (mau, dich tay)
duoc tién hanh tach chiét RNA, cac miu RNA dat chat luong duoc thyc hién
phan tmg phién ma nguoc nham téng hop soi cDNA. Sau d6, san pham cDNA
tiép tuc duoc lam khudn cho buéc PCR sir dung cac cip moi dic hidu dé
khuéch dai cac gen mong mudn. Sy c6 mat hay khong c6 mat cia gen mong
mudn duoc phan tich thdng qua két qua dién di san pham PCR trén gel agarose.
2. CHUAN BI
2.1. Nguwoi thuc hién:

- Bac si: 01 nguoi;

- K§ thuat y hoac twong duong: 02 nguoi.
2.2. Vit tu

Hoa chat, sinh pham Piéu kién bao quan
Kit tach chiét RNA
Kit do nong d6 RNA
Kit tong hop cDNA
Hoa chat cho phan ting PCR

Céc cap moi dac hiéu Theo huéng dan cua nha
Pém dién di (TBE hoic TAE) san xuat
Loading dye

Agarose
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Hoa chat, sinh pham Piéu kién bao quan
Thudc nhuom DNA
Thang DNA chuén

2.3. Trang thiét bi

- Méay PCR;

- Hé théng chup anh gel;

- May tinh ¢ phan mém chup anh gel;

- BO luu dién;

- May tron mau;

- May ly tam loai dé ban;

- T an toan sinh hoc cap II;

- May 1 nhiét kém lac rung;

- May Vortex;

- May ly tdm Spin down;

- Bo pipet céac kich ¢& tir 1 pL dén 1000 pL ;

- Tu lanh 2°C-8°C;

- Tu lanh am sau -20°C;

- Ta lanh @m sau -70°C.
2.4. Chuan bi mau bénh pham

Bénh pham 14 1-2 mL méu toan phan/tity xuong chéng dong EDTA. Bao
quan mau & 2-8°C, giao mau dén khoa xét nghiém trong vong 24 gio ké tir khi
ldy mau.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 1ay mau bénh pham...
2.6. Thoi gian thuc hién ky thuat

U'dc tinh tir e bat dau cho dén khi két thic xét nghiém: 8 gio.
2.7. Pia diém thuc hién ky thuat

Phong xét nghiém di truyén — sinh hoc phan tu..
3. AN TOAN
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- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
suét qua trinh 1am xét nghiém.

- Phan loai dting rac thai va loai bé réac thai ngay sau qua trinh thyc hién
xét nghiém.

- Thuc hién Kiém soat diéu kién moéi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién moi truong”.

4. CAC BUOC TIEN HANH
4.1. Cac bwdéc thyc hién
4.1.1 Tach chiét RNA

Sir dung cac bo kit thuong mai, thuc hién theo huéng dan cta nha san

XUA.
4.1.2. Po ndng dp RNA

Thuc hién cac budc ky thuat theo huéng dan ciia nha san xuat.
4.1.3. Thuc hién phan wng PCR

- L4y hoa chét cho phan ung PCR va cac cap moi dat trén khay trit lanh
khoang 10 pht dé ra déng hoan toan, tron nhe va ly tdm nhanh trong 1-2 giay.

- Chuan bi hé so xét nghiém, tinh todn sé lugng cac thanh phan phan
ung.

- Chuan bi cac 6ng PCR 0,2 mL. Ghi m4 mau lén mdi 6ng.

- Chuan bi hdn hop phan tng PCR (thao tac trong tu an toan sinh hoc):
st dung pipet thém lan luot tirng hoa chat (theo quy trinh d3 téi wu) vao mot
6ng 0,2 mL hoac 1,5 mL. Tron déu 6ng hdn hop va chia hoa chit da pha vao
mdi 6ng phan ang (sé lwong hoa chat chia vao mdi ong thuc hién theo quy
trinh d3 toi wu).

- B6 sung DNA vao mdi 6ng tuong tng (nong d6 DNA bo sung vao moi
6ng PCR theo huéng dan tai quy trinh da t6i wu).

- Pt cac dng phan tng vao may PCR, chon chuong trinh PCR tuong
thich.

- Lau chui mat san ta an toan sinh hoc bang con 70%

- Khi truong trinh PCR két thc, lay cac dng phan tng ra khoi may luan
nhiét.

- bién di kiém tra san pham hoac bao quan san pham PCR & nhiét d6 2-
8°C.
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4.1.4. Dién di trén gel agarose

- Chuan bi ban gel agarose ¢ ndng do thich hop

- Nho miu vao cac vi tri trong Gng trén ban gel, nhd mau DNA chuan
(DNA ladder) tuong thich.

- Tién hanh dién di & thoi gian va diéu kién dién thé phu hop.

- Chup anh ban gel va chi thich t&n mau, ngay xét nghiém, loai xét
nghiém.

4.2. Nhan dinh két qua

- Chi phan tich két qua mau xét nghiém khi cac mau déi ching trong
phan ung dat yéu cau.

- Phan tich két qua mau xét nghiém dra vao kich thudc cta cac bang san
pham PCR trén ban dién di va kich thudc theo Iy thuyét cua cac cip moi st
dung va thang DNA chuan:

+ Néu san pham PCR c6 bang duy nhét (dic hiéu), dung kich thuéc ly
thuyét: mau duong tinh.

+ Néu san pham PCR khong c6 bang & vi tri kich thudc theo Iy thuyét:
mau am tinh.

4.3. Tra két qua va luu trir ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI

SAI SOT XU TRI

= Lay mau khong di hoic sai chat | = Thuc hién dang huéng dan qui cach

chbng dong. ldy mau.

= Sai s6t trong dan ma xtr ly mau | = Kiém tra diing thong tin hanh chinh
dan dén nham mau, sét mau khi gan ma

= LAy nhiém trong qua trinh PCR | = Tuén tha dung quy trinh k¥ thuat,
cho két qua am tinh/duong tinh thir tu nhé mau trong qudé trinh PCR
gia

= Qua trinh dién di c6 thé bi thang | = Khi nhd mau dé dau con & phia trén
giéng, tréi mau, tran mau sang bé mat giéng tach, khdng ciam dau

giéng khac con sau vao giéng thach.
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6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQONG

Cac mau dbi chung dat yéu cau khi:

- Béi chimg dwong: phai c6 bang san pham dic hiéu dung kich thudc.

- Béi ching am: khong duoc 1én bang co kich thudc tring véi loai dot
bién twong ung.

- Chitng H20: phai khong c6 bang san pham.
7. TAI LIEU THAM KHAO

1. Bachman J. Reverse-transcription PCR (rt-PCR). InMethods in
enzymology 2013; 530: 67-74

2. Bustin SA, Mueller R. Real-time reverse transcription PCR (qRT-
PCR) and its potential use in clinical diagnosis. Clinical Science.
2005;109(4):365-79.

3. Rio DC. Reverse transcription-polymerase chain reaction. Cold
Spring Harbor Protocols. 2014;2014(11):pdb-rot080887.

4. Frech B, Peterhans E. RT-PCR:'background priming'during reverse
transcription. Nucleic acids research. 1994; 22(20):4342.

5. Haddad F, Baldwin KM. Reverse transcription of the ribonucleic acid:
the first step in RT-PCR assay. RT-PCR Protocols: Second Edition. 2010:261-
70.
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34. XET NGHIEM CAC BIEN THE GEN BANG KY THUAT
MULTIPLEX RT-PCR

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xéc dinh céc bién d6i di truyén (néu cd) bang phan tng téng hop chudi
polymerase sao chép nguoc RT-PCR (Reverse transcription polymerase chain
reaction) v&i khuon ban dau 1a RNA, phuc vu chan doan, tién luong va diéu tri
bénh.
1.2. Pinh nghia, nguyén ly

K§ thuat RT-PCR la mot ki thuat trong phong thi nghiém két hop gitra
sao chép nguoc (phién ma nguoc) RNA thanh DNA bé sung (cDNA) va
khuéch dai cac muc tiéu DNA cu thé bang phan tng chudi polymerase (PCR).
Ky thuat ndy gém 2 budc co ban. Pau tién, mau bénh pham (mau, dich tay)
duoc tién hanh tach chiét RNA, cac mau RNA dat chat luong dugc thuc hién
phan tmg phién ma ngugc nham tong hop sgi cDNA. Sau d6, san pham cDNA
tiép tuc dugc 1am khudn cho budc PCR sir dung > 2 cip mdi dac hiéu dé khuéch
dai d6ng thoi nhidu gen mong mudn. Sy c6 mat hay khéng c6 mit caa gen
mong mudn duoc phan tich théng qua két qua dién di san pham PCR trén gel
agarose.
2. CHUAN BI
2.1. Nguoi thuc hién:

- Bac si: 01 nguoi;

- Ky thuat y hoac twong duong: 02 nguoi.
2.2. Vit tu

Héa chat, sinh pham Picu kién bao quan
Kit tach chiét RNA
Kit do nong d6 RNA
Kit tong hop cDNA
Hoéa chat cho phan tng PCR
Céc cap moi dic hiéu Theo huéng dan cua nha
Pém dién di (TBE hoic TAE) san xuat
Loading dye




241

Hoa chat, sinh pham Piéu kién bao quan
Agarose
Thudc nhusm DNA
Thang DNA chuan
2.3. Trang thiét bi

- May PCR;

- Hé théng chup anh gel;

- May tinh ¢6 phan mém chup anh gel;

- BO luu dién;

- May tron mau;

- May ly tam loai dé ban;

- T an toan sinh hoc cap II;

- May 1 nhiét kém lac rung;

- May Vortex;

- May ly tdm Spin down;

- Bo pipet céc kich ¢& tir 1 pL dén 1000 pL;

- Tu lanh 2°C - 8°C;

- Tu lanh am sau -20°C;

- Tu lanh @m sau -70°C;
2.4. Chuan bi mau bénh pham

Bénh pham 1a 1-2 mL mau toan phan/tiy xwong dung trong 6ng chéng
dong EDTA. Bao quan 2-8°C, giao mau dén khoa xét nghiém trong vong 24
gio ké tir khi lay mau.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 1ay mau bénh pham...
2.6. Thai gian thuc hién ky thuat

U'dc tinh tir 1dc bat dau cho dén khi két thic xét nghiém: 8-12 gio.
2.7. Pia diém thuc hién ky thuat

Phong xét nghiém di truyén — sinh hoc phan tu.
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3. AN TOAN

- Nhan vién phai mang ging tay, khau trang va mic trang phuc y té trong
suét qua trinh 1am xét nghiém.

- Phan loai dting rac thai va loai bo rac thai ngay sau qua trinh thyc hién
xét nghiém.

- Thuc hién Kiém soat diéu kién moéi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién moi truong”.

4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.1 Tach chiét RNA

Sir dung cac bo kit thuong mai, thuc hién theo huéng dan cta nha san

XUAL.
4.1.2. Po ndng dp RNA

Thuc hién cac budc ky thuat theo huéng dan cia nha san xuat.
4.1.3. Thuc hién phan wng PCR

- L4y hoa chét cho phan ung PCR va cac cap moi dat trén khay trit lanh
khoang 10 phiit dé ra déng hoan toan, tron nhe va ly tam nhanh trong 1-2 giay.

- Chuan bi hé so xét nghiém, tinh todn sé lugng cac thanh phan phan
ung.

- Chuan bi cac 6ng PCR 0,2 mL. Ghi m4 mau lén mdi 6ng.

- Chuan bi hdn hop phan tng PCR (thao tac trong tu an toan sinh hoc):
st dung pipet thém lan luot tirng hoa chat (theo quy trinh da t6i uu) vao mot
6ng 0,2 mL hoac 1,5 mL. Tron déu 6ng hdn hop va chia hoa chit da pha vao
mdi 6ng phan ung (sé lugng hoéa chat chia vao mdi dng thuc hién theo quy
trinh d3 toi wu).

- B6 sung DNA vao mdi 6ng tuong tng (nong d6 DNA bo sung vao moi
6ng PCR theo huéng dan tai quy trinh di t6i wu).

- Pt cac dng phan tng vao may PCR, chon chuong trinh PCR tuong
thich.

- Lau chui mat san ta an toan sinh hoc bang con 70%.

- Khi truong trinh PCR két thlic, lay cac dng phan tng ra khoi may luan
nhiét.

- bién di kiém tra san pham hoac bao quan san pham PCR & nhiét d6 2-
8°C.
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4.1.4. Dién di trén gel agarose

- Chuan bi ban gel agarose ¢ nong do thich hop.

- Nho miu vao cac vi tri trong Gng trén ban gel, nhd mau DNA chuan
(DNA ladder) tuong thich.

- Tién hanh dién di & thoi gian va diéu kién dién thé phu hop.

- Chup anh ban gel va chi thich t&n mau, ngay xét nghiém, loai xét
nghiém.

4.2. Nhan dinh két qua

- Chi phan tich két qua mau xét nghiém khi cac mau déi ching trong
phan ung dat yéu cau.

- Phan tich két qua mau xét nghiém dra vao kich thudc cta cac bang san
pham PCR trén ban dién di va kich thudc theo Iy thuyét cua cac cip moi st
dung va thang DNAchuan:

+ Néu san pham PCR c6 biang/cac bang DNA dic hiéu, ding kich thudc
ly thuyét: mau duong tinh.

+ Néu san pham PCR khéng c6 bang & vi tri kich thudc theo ly thuyét:
mau am tinh.

4.3. Tra két qua va luu trir ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI

SAI SOT XU TRI

= Lay mau khong di hoic sai chat | = Thuc hién dang huéng dan qui cach

chbng dong. ldy mau.

= Sai s6t trong dan ma xtr ly mau | = Kiém tra diing thong tin hanh chinh
dan dén nham mau, sét mau khi gan ma

= LAy nhiém trong qua trinh PCR | = Tuén tha dung quy trinh k¥ thuat,
cho két qua am tinh/duong tinh thir tu nhé mau trong qudé trinh PCR
gia

= Qua4 trinh dién di c6 thé bi thang | = Khi nhd mau dé dau con o phia trén
giéng, tréi mau, tran mau sang bé mat giéng tach, khdng ciam dau

giéng khac con sau vao giéng thach.
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6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQONG

Cac mau dbi chung dat yéu cau khi:

- Béi chimg dwong: phai c6 bang san pham dic hiéu dung kich thudc.

- Béi chting am: khong duoc 1én bang co kich thude tring véi loai dot
bién twong ung.

- Chitng H20: phai khong c6 bang san pham.
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35. XET NGHIEM CAC BIEN THE GEN BANG KY THUAT LR-PCR

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xac dinh cac bién doi di truyén (néu c6) bang phan tng khuéch dai chudi
dai LR-PCR (Longrange - Polymerase Chain Reaction), phuc vu chan doan,
tién luong va diéu tri bénh.
1.2. Pinh nghia, nguyén ly

LR-PCR la k¥ thuat khuéch dai cac DNA c6 kich thudc 16n. Nguyén ly
cua ky thuat 1a dya trén phan tng PCR hiéu suat cao, sir dung nhiéu loai enzym
dé tong hop doan DNA chudi dai, kich thudc 1én dén trén 10kb. San pham
PCR nay dugc phét hién trén hé thong dién di agarose.
2. CHUAN BI
2.1. Nguai thuc hién:

- Bac si: 01 nguoi;

- K§ thuat y hoac twong duong: 02 nguoi.
2.2. Vat tw

Hoa chat, sinh pham Piéu kién bao quan
Kit tach chiét DNA
Kit do nong do DNA
Hoa chat cho phan tng PCR

Cac cap mdi dic hiéu
Pém dién di (TBE hoic TAE) Theo huéng dan cua nha
Loading dye san xuat
Agarose
Thudc nhuém DNA
Thang DNA chuan
2.3. Trang thiét bj

- May PCR;

- Hé thong chup anh gel;

- May tinh ¢6 phan mém chup anh gel;

- B6 luu dién:

- May dién di;
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- May tron mau;

- May ly tdm loai d@é ban;

- T an toan sinh hoc cap II;

- May u nhiét kém lic rung;

- May Vortex;

- May ly tdm Spin down;

- B6 pipet cé4c kich ¢& tir 1 pL dén 1000 pL ;

- Tu lanh 2°C - 8°C;

- Tu lanh am sau -20°C;

- T lanh am sau -70°C.
2.4. Chuan bi mau bénh pham

Bénh pham 1a 1-2 mL mau toan phan/tay xwong dung trong 6ng chéng
dong EDTA. Bao quan 2-8°C, giao mau dén khoa xét nghiém trong vong 24
gior ké tir khi lay mAu.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doén, loai mau bénh
pham, thoi gian 1ay mau bénh pham...
2.6. Thoi gian thuc hién ky thuat

U'6ce tinh tir l0c bat dau cho dén khi két thiic xét nghiém: 24 gio.
2.7. Pia diém thuc hién ky thuat
Phong xét nghiém di truyén — sinh hoc phan tu.
3. AN TOAN

- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
suét qua trinh 1am xét nghiém.

- Phan loai dtng rac thai va loai bo réac thai ngay sau qua trinh thyc hién
xét nghi¢m.

- Thuc hién kiém soat diéu kién moi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién moi truong”.
4. CAC BUOC TIEN HANH
4.1. Cac buéc thuc hién
4.1.1 Tach chiét DNA

Str dung céc bo kit thwong mai, thuc hién theo huéng dan cua nha san
xuat.
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4.1.2. Po ndng dp DNA

Thuc hién cac budc ky thuat theo huéng dan ciia nha san xuat.
4.1.3. Thyc hién phan wng PCR

- LAy hoa chét cho phan ung PCR va cac cap mdi dit trén khay tri lanh
khoang 10 pht dé ra déng hoan toan, tron nhe va ly tdm nhanh trong 1-2 giay.

- Chuan bi h6 so xét nghiém, tinh todn s6 lugng cac thanh phan phan
ung.

- Chuan bi cac 6ng PCR 0,2 mL. Ghi m4 mau lén mdi 4ng.

- Chuan bi hdn hop phan ung PCR (thao tac trong ti an toan sinh hoc):
st dung pipet thém lan luot tirng hoa chat (theo quy trinh da t6i uu) vao mot
6ng 0,2 mL hoac 1,5 mL. Tron déu 6ng hdn hop va chia hoa chit da pha vao
mdi 6ng phan @ng (sé lwong hoa chat chia vao mdi dng thuc hién theo quy
trinh d3 toi wu).

- B6 sung DNA vao mdi 6ng tuong tng (nong d6 DNA bo sung vao moi
6ng PCR theo huéng dan tai quy trinh di t6i wu).

- Pit cac 6ng phan tng vao may PCR, chon chuong trinh PCR tuong

thich.

- Lau chui mit san ta an toan sinh hoc bang con 70%.

- Khi truong trinh PCR két thiic, lay cac ong phan tng ra khoi may luan
nhiét.

- bién di kiém tra san pham hoic bao quan san pham PCR & nhiét d6 2-
8°C.

4.1.4. Dién di trén gel agarose

- Chuan bi ban gel agarose & nong do thich hop.

- Nho mau vao c4c vi tri tuong Gng trén ban gel, nhd mau DNA chuan
(DNA ladder) tuong thich.

- Tién hanh dién di ¢ thoi gian va diéu kién dién thé phu hop.

- Chup anh ban gel va cha thich t&n mau, ngay xét nghiém, loai xét
nghiém.
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4.2. Nhan dinh két qua

- Chi phan tich két qua mau xét nghiém khi cac mau déi chiing trong
phan tng dat yéu cau.

- Phan tich két qua mau xét nghiém dra vao kich thudc cta cac bang san
pham PCR trén ban dién di va kich thudc theo ly thuyét caa cac cap moi s
dung va thang DNA chuan:

+ Néu san pham PCR c6 bang/cac bang DNA dic hiéu, ding kich thudc
ly thuyét: mau duong tinh

+ Néu san pham PCR khong c6 bang ¢ vi tri kich thudc theo ly thuyét:
mau am tinh
4.3. Tra két qua va lwu trit ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRi

SAI SOT XU TRI

= Lay mau khong du hoic sai chat | = Thuc hién dang huéng dan qui cach
chbng dong. ldy mau.

= Sai st trong dan ma xir Iy mau | = Kiém tra dung thdng tin hanh chinh
dan dén nham mau, sét mau khi gan ma

= L&y nhiém trong quéa trinh PCR | = Tuan thi dung quy trinh k¥ thuat,
cho két qua am tinh/duong tinh thr tw nhd mau trong qué trinh PCR
gia

= Qua trinh dién di co6 thé bi thang | = Khi nhd mau dé dau con o phia trén
giéng, tréi mau, tran mau sang bé mat giéng tach, khdng cam dau
giéng khac con sau vao giéng thach.

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG

Cac mau dbi chung dat yéu cau khi:

- Poi chung duong: phai c¢6 bang san pham dac hiéu dung kich thuéc.

- Péi chimg am: khong dugc 1én bang c6 kich thudc tring voi loai dot
bién tuong ung.

- Chitng H20: phai khong c6 bang san pham
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36. XET NGHIEM XAC PINH METHYL HOA BANG KY THUAT
PCR

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xét nghiém xac dinh tinh trang methyl héa bang phuong phap PCR dé
kiém tra tinh trang methyl hda cac gen uc ché ung thu, c6 y nghia trong 1am
sang.
1.2. Dinh nghia/ nguyén ly

- Nguyén ly cua ky thuat PCR 1a nhan 18n hang triéu 1an mot doan DNA
chon loc trong thoi gian ngén trong méi trudng in vitro giéng nhu qua trinh
phan bao. Pay 1a ky thuat c6 d6 nhay va @6 dac hiéu va tinh chinh xac cao, co
¥ nghia to 1N trong y hoc va sinh hoc phan tir, gitip hiéu hon vé gen va cac
bénh ly lién quan tai gen.

- Qua trinh methyl héa DNA xay ra trén cac goc cytosine, dic biét 1a
trén cac dinucleotide CpG duoc lam giau ¢ cac vung DNA nh¢é (<500 bp).
Nhiing viing nay c6 ham lugng GC I6n hon 55% dugc goi 1a dao CpG.

- Trang thai methyl hoa cua trinh tw DNA c6 thé dugc xac dinh tét nhat
biang cach sir dung natri bisulfit. Viéc ¢ DNA muc tiéu bang natri bisulfit dan
dén chuyén doi cac goc cytosine khong dugc methyl hoa thanh uracil, khién
c4c cytosine bi methyl hoa khong thay d6i. Do d6, viéc xu ly bang bisulfite s&
tao ra cac trinh tw DNA khac nhau déi véi DNA bi methyl hoa va khong duoc
methyl hda.

2. CHUAN BI
2.1. Ngwoi thuc hién

- Bac si: 01 nguoi;

- Ky thuat y hoac tuong duong: 01 nguoi.
2.2. Vit tu

- Pau tip 10 pL c6 loc;

- Pau tip 20 pL c¢o loc;

- Pau tip 100 pL ¢ loc;

- Pau tip 1000 pL c6 loc;

- Ong falcon 50 mL;
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- Ong dyng mau 1,7mL, chuy@n dung cho sinh hoc phan tu;
-Ong PCR 0,2 mL;
- Ong chuyén dung cho dinh lwgng DNA béng phuong phap huynh
quang;
- Gang tay khong bot chuyén dung cho sinh hoc phén tir;
- Khau trang y té;
- Mii gidy;
- Pipet nhya 10 mL;
- Hop luu mau 81 vi tri;
- Dao mo ludi bau;
- B hoa chat tach DNA,;
- Hoa chat loai paraffin;
- Hoa chat dinh lugng DNA theo phuong phap huynh quang;
- Bo hoa chat xir ly bisulfite;
- Hoa chat chay phan ung PCR;
- Cdn tuyét dbi chuy@n dung cho sinh hoc phan tu;
- Nudc chuyén dung cho sinh hoc phan tu;
- Agarose,
- Pém TBE 10X:
- Chat nhuém DNA dung cho dién di;
- Hoa chat gan san pham PCR;
- Thang chuan DNA;
- Con 70°.
2.3. Trang thiét bj
- Gi4 giit lanh 6ng PCR;
- BO pipet kem gia do;
- Thiét bi trg hat pipet thuy tinh ty dong;
- May ly tam lang mau nhanh;
- May ly tdm lanh tach mau dé ban;
- May l4c rung tron mau;
- May u nhiét kém lic rung;
- May dinh lvgng DNA bang phuong phap huynh quang;
- May nhan gen tdc d6 cao;
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- Ta mét bao quan mau;

- Tu lanh sau -30°C;

- Tu thao tac PCR;

- T an toan sinh hoc cép II;

- B6 ngudn va bé dién di;

- May chup anh gel dién di;

- Céan phan tich;
2.4. Chuan bi miu bénh pham

- Loai mau bénh pham: mau md cé dinh formalin vui paraffin, mé tuoi,
MAu mau toan phan.
- Tiéu chuan mau bénh pham: dam bao vé diéu kién bao quan va cach lay

mau dung theo huéng dan caa bo Kit.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén ngudi bénh, tudi, givong bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 14y mau bénh pham...
2.6. Thot gian thuc hién xét nghiém

Khoang 8 gio.
2.7. Pia diém thuc hién ki thuat
Phong xét nghiém di truyén — sinh hoc phan tu.
3. AN TOAN

- Bam bao an toan cho nguoi thuc hién xét nghiém, du phong nguy co
trudc, trong va sau xet nghiém.

- Hiéu chuan vat tu, thiét bi dinh ky.

- An toan dién va phong chong chay no.

- Bam bao day da bang chi dan an toan ting loai hda chat.

- Bam bao an toan sinh hoc.

- Pam bao cé4c yéu té moi trudng nhu nhiét do, do am, anh sang. ..
4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.1. Lap biéu miu

Lap danh sach mau xét nghiém va dién cac budc thuc hién xét nghiém
xéc dinh tinh trang methyl hoa bang phuong phap PCR.
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4.1.2. Chuan bi méi truwong lam viéc

- Khir nhiém dung cu, thiét bi, bé mat, khong gian 1am viéc.

- Kiém tra va chuan bi du vat tu tiéu hao va dung cu can thiét
4.1.3. Chuén bi miau DNA
Budc 1: Thu mau (véi mau ¢ dinh formalin vui paraffin).

Dung dao cit phan mé chira nhiéu té bao u, chuyén vao ong ly tam 1,7
mL.

Budc 2: Loai paraffin (v6i mau c6 dinh formalin vui paraffin).

Str dung xylene: Thém xylene, tron déu trong 10 gidy. Ly tam 20.000 xg
trong 2 pht va loai dich noi. Rira lai bang ethanol 96-100% véi thao tac tuong
tu.

Str dung hoa chat loai paraffin: Thém hoa chat loai paraffin, tron déu
trong 10 gidy va u 56°C trong 10 phut.

Budc 3: Ly giai té bao

Thém dung dich dém phan tach mé, tron déu trong 10 gidy. Bo sung
enzym phan huy protein (proteinase K). U 56°C trong 1-3 gio hodc dén khi té
bao bi ly giai hoan toan, u tiép 90°C trong 1 gid.

Budc 4: C6 dinh DNA [én cot va loai tap chat

Thém dung dich dém pha mang té bao, bo sung ethanol 96-100% hoac
isopropanol va tron déu bang vortex. Chuyén toan bo dich ly giai té bao lén cot
thu acid nucelic, ly tdm 10.000xg trong 1 phdt, chuyén cot 18n 6ng 1,7 mL sach
khac.

Budc 5: Rua cot.

Thém dém ria, day nap va ly tam 10.000xg trong 1 phdt, loai dich. Lap
lai budc rira. Ly tim 20.000 xg trong 3 phut dé lam khé mang cua cot.
Budc 6: Rua giai cot va thu DNA.

Chuyén cot 1én ng ly tam 1,7 mL sach (da cat bo nap), thém dém thu
DNA vao chinh gitta mang, a 1-5 phut ¢ nhiét d6 phong, sau dé ly tam
20.000xg trong 1 phdt.

Budc 7: Xéac dinh ham luong DNA bang phuong phap huynh quang.
4.1.4. Thuc hién bisulfite

Budc 1: B6 sung 800 pl nudc vao héa chat methyl hod, vortex trong 5

phut dé hoa tan hoan toan.
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Budc 2: Chuan bi hdn hop phan tmg theo hudng dan nha san xuat.

Budc 3: Thyc hién phan {mg trén may PCR theo chuong trinh dugc cai
dat.

Sau khi két thic, ly tim nhe dé 1ang mau dué6i day ong. Chuyén sang ong ly
tam 1,7 mL.

Budc 4: B6 sung chat mang RNA vao dém ly giai, dam bao ndng do 10
ug/mL, trén déu.

Budc 5: B6 sung 310 ul dém ly giai di c6 chat mang RNA vao tirng ng,
tron déu va ly tam nhe dé lang mau.

Budc 6: Bo sung 250 pl vao méi mau, vortex 15 gidy, ly thm nhe dé lang
mau.

Budgc 7: Chuyén toan bo dung dich sang cot methyl hod, ly tam cot véi
toc do ti da trong 1 phut, loai bo dich phia dudi.

Budc 8: B6 sung 500 pl dém rira vao ting cot, ly tam cot véi toe do toi
da trong 1 phut, loai bo dich phia dudi.

Budc 9: Bb sung 500 ul dém khir sulfat vao ting cot, t cot tai nhiét o
phong trong 15 pht ly tam cot véi toe do ti da trong 1 phut, loai bo dich phia
dudi.

Budc 10: B6 sung 500 pl dém rira vao tirng cot, ly tam cot véi toe do toi
da trong 1 phut, loai bo dich phia dudi. Lap thém 1 lan nita.

Budc 11: Chuyén cot sang 6ng mai, ly tam véi toe do tdi da trong 1 phit
dé 1am kho cot. CO6 thé 1am khd bang cach u tai nhiét do 56°C trong vong 5
phat.

Budc 12: Chuyén cot sang 6ng mai, bo sung 20 pl dung dich thu DNA,
ly tAm voi the d6 15000 x g trong 1 phiit dé thu DNA.

4.1.5. Thuc hién phan ng PCR

Budc 1: Ghi tén cac dng theo thi tu.

Budc 2: Chuan bi phan ttng PCR: Mau DNA + master mix theo nong do
khuyén céo va huéng dan si dung cua kit.

Budc 3: Chuyén 6ng vao may PCR va chay chuong trinh theo huéng
dan nha san xuat.

4.1.6. Pién di san pham PCR va chup gel

Budc 1: D6 ban gel agarose 3%.
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Budgc 2: Gan bé dién di véi bo ngudn.

Budc 3: it ban gel agarose vao trong may theo dtiing chiéu am (-) dén
duong (+), d6 dung dich dém ngap ban gel.

Budc 4: Tra thang chuan (kich thuéc thang chuan phu thudc vao kich
thugc can phét hién caa mau, theo huéng dan cua nha san xuat).

Budgc 5: Tron mau véi mot thude nhuém phi hop va tra mau vao giéng.
Luu ¥ tra nhe nhang, tranh 1am v giéng gel.

Budc 6: Day nip may dién di, cim dién. Bat cdng tic may dién di. Thoi
gian va hiéu dién thé duoc cai dit theo huéng dan caa nha san xuat.

4.2. Nhan dinh két qua

- Két qua tir qua trinh PCR duoc phan tich tiy theo muyc dich st dung va
dya theo hudng dan phan tich cua ting bo kit xét nghiem.

- Trong qua trinh phan tich két qua, trudc hét can kiém tra chung duong,
ching am. Sau d6, tién hanh phan tich mau néu ching duong, chimg am dat
yéu cau.

4.3. Tra két qua va lwu ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI
5.1. Truéc khi thuc hién ky thuat

Sai sot/ Nguyén nhéan gay

A A > Xﬁ’ tl’i
sai léch két qua

Thuc hién lay lai mau.

Mau bénh pham khong dat T .
Pam bao yéu cau ve dieu kién van chuyén va

tiéu chuan N

bao quan mau.
Mau sau khi tach chiét Thuc hién tach chiét lai theo dung quy trinh.
khong dam bao chat lwong | Yéu cau lay lai miu dé tach chiét lai trong
va s luong truong hop can thiét,

5.2. Trong qua trinh thuc hién k¥ thuat

Sai s6t/ Nguyén nhan gay

= 1A A > Xﬁ’ tl’ll
sai Iéch ket qua

Kiém tra diéu kién bao hoa chat xét nghiem.

Mau ddi chung khong dat T SR
Chay danh gia lai bo kit va mau doi ching.
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Kiém tra diéu kién bao hda chat xét nghiém.
Kiém tra lai chat luong DNA, tach chiét lai
néu can thiét.

Mau bénh pham khong dat
diéu kién phan tich

5.3. Sau khi thuc hién ky thuat

Sai st/ Nguyén nhan gay

= 1A A > Xfl’ tri
sai léch ket qua

Sai s6t trong qua trinh ghi Kiém tra lai két qua da ghi nhan
nhan va tra két qua Thuc hién lai quy trinh tra két qua

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQONG

- Thyc hién noi kiém va danh gia két qua ndi kiém theo quy dinh.

- Tham gia, thuc hién va danh gia két qua ngoai kiém/so sanh lién phong
(néu co).

- Bao dudng may dinh ky hang ngay, hang tuan va hang thang theo quy
dinh.

- Hoa chat, vat tu trude khi dua vao st dung can duogc Kiém tra/danh gia
theo quy dinh, dam bao chat luong va di co sé hoa chat, vat tu dé thuc hién
xet nghiém.

7. TAI LIEU THAM KHAO

1. B Y té, Huéng dan quy trinh ki thuat kham bénh, chira bénh chuyén
nganh huyét hoc - Truyén mau mién dich - Di truyén - Sinh hoc phan ti, Nha
xuat ban y hoc, Ha Noi, 2014.

2. Pham Huing Van, Real-time PCR va PCR - c4c Van dé co ban va céc
ap dung thuong gap, Nha xuat ban y hoc, 2009.

3. Trudng dai hoc y Ha Noi, Bai giang y sinh hoc phan tir, Nha xuat ban
Y hoc, 2023.

4. Nguyén Thi Hong Gam va cong su, Ung dung PCR dic hiéu methyl
hoa phat hién methyl hda gen DAPK va RASSF1A trong mau mau nguoi bénh
ung thu vom mili hong, Journal of Science technology, 2018.

5. Hernan G. Hernandez, et al, Optimizing methodologies for PCR-
based DNA methylation analysis, future scienece, 2013.

6. Sarka Sestakova, et al, DNA Methylation Validation Methods: a
Coherent Review with Practical Comparison, Biomed central, 2019.
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37. XET NGHIEM XAC PINH METHYL HOA BANG KY THUAT
REAL-TIME PCR

1. PAI CUONG
1.1. Muc dich ky thuat

Xét nghiém nham danh gia, xac dinh tinh trang methyl hoa cta gen bang
phuong phap Real-time, hd trg chan doan, tién lwong va diéu tri bénh.
1.2. Dinh nghia, nguyén ly

Methyl hda DNA 1 hién twong gan thém gdc methyl (CH3) vao vi tri 5°
C cua nucleotide. Methyl héa DNA duoc chia thanh 2 loai: Methyl hoa dudi
murc va methyl hda qua mirc. Methyl héa DNA dudi mirc trong ung thu thuong
xay ra tai cac trinh tu lap lai, yéu t6 van dong Alu hay LINE1, viing DNA vé
tinh o gan tim dong. Két qua 1a thiic day su van dong caa cac yéu to di truyeén,
tang kha nang sap xép lai hé gen va phét sinh khdi u. Methyl hoa qua muc ving
promoter 1a co ché phd bién gay bat hoat cac gen tc ché khdi u, xuat hién &
nhiéu loai ung thu thé ran.
2. CHUAN BI
2.1. Ngwoi thuc hién

- Bac si: 01 nguoi;

- Ky thuat y hoac twong duong: 01 nguoi
2.2. Vat tw

- Dao cat bénh pham loai st dung mat lan;

- Ong nghiém lay mau mau K2 EDTA;

- Lam kinh;

- Ludi dao mo;

- Pau cbn 10 pl ¢6 loc;

- Pau con 20 pl ¢o loc;

- Pau cbn 200 pl ¢6 loc;

- Pau cdn 1mL c6 loc;

- Ong thu mau c6 ndp 1,5 mL tiét trung;

- Ong thu mau c6 nép 0,2 mL tiét trung;

- Dai 6ng PCR 0,2mL;

- B6 kit xac dinh methly héa DNA bang RT-PCR;
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- Kit xur ly Bisulfite;

- Ong chuy@n dyng 0,5 mL do néng d¢6 DNA;

- Kit xac dinh ndng d6 DNA;

- Xylene;

- C6n chuyén dung trong sinh hoc phan ti;

- Nudc chuyén dung trong sinh hoc phan t;

- Gang tay cao su khong bot tan;

- Giay lau khong bui.

2.3. Trang thiét bj

- Kinh hién vi;

- May nhuom HE;

- Bé 6n nhiét;

- May cit + Ban tai bénh pham;

- T am;

- Tu lanh;

- Tt hat hoé chat;

- Ban sy tiéu ban;

- Méay Votex;

- May Spin down;

- Tu An toan sinh hoc;

- May do ndng d6 DNA;

- May li tam;

- May real-time PCR;

- Pippett c4c thé tich.

2.4. Chuan bj bénh pham

- Loai mau bénh pham: Mau bénh pham mé da duoc c¢b dinh va vii nén
(FFPE), mau md, miu mau, dich co thé hay céac loai mau khac.

- Tiéu chuan mau bénh pham: Bam bao du s lugng té bao u da duoc
danh gia trude do trén tiéu ban da nhuom H&E.

- Quy dinh van chuyén, bao quan, luu trir bénh pham, thoi gian chuyén
dén phong xét nghiém: Mau duoc cho vao hop dung bénh pham va van chuyén
dén phong xét nghiém trong vong 4 gio ké tir khi lay méu (d6i vi mau méu,
mau dich co thé...).
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2.5. Phiéu chi dinh xét nghiém

Kiém tra chi dinh xét nghiém: ghi day du thong tin theo quy dinh: vi du
ho tén nguoi bénh, tudi, givong bénh, khoa phong, chan doan, loai mau bénh
pham, thoi gian 1ay mau bénh pham, két qua chan doan giai phau bénh (néu
co) ...
2.6. Thoi gian thuc hién ky thuat

Thoi gian thuc hién xét nghiém tir 1dc tiép nhan bénh pham dén khi tra
két qua khoang tir 24 dén 30 gio.
2.7. Pia diém thuc hién xét nghiém

Phong xét nghiém di truyén — sinh hoc phan tu.
3. AN TOAN

Phai dam bao an toan vé cac quy dinh caa bénh vién:

- Quy dinh vé hiéu chinh vat tu, trang thiét bi.

- Quy dinh vé an toan dién va phong chong chay no.

- Quy dinh vé an toan héa chat.

- Quy dinh vé an toan sinh hoc.

- Quy dinh vé kiém soat méi truong, rac thai y té.
4. CAC BUOC TIEN HANH
4.1. Cac budéc thuc hién
4.1.1. Téach chiét DNA tong sb va xac dinh nong @6 DNA

- Quy trinh tach chiét dé thu dugc DNA tinh sach theo Kit tach chuyén
dung

- Panh gia nong d6 va chat luong DNA tach chiét tir mau bénh pham s
dung kit chuyén dung;

- L4y c4c mau da tach chuan bi cho xu ly bisulfite.
4.1.2. Xir ly bisulfite véi DNA tong so

- Qua trinh xur ly bisulfite 1a mot chudi phan tng hda hoc cua sodium
bisulfite (HSO3-) xay ra trén soi don cia DNA ¢ nhiét do cao va pH thap bao
gom 3 buéc chinh:

(1) Phan tng Sulfo hoa tai vi tri C s6 5 ciia Cytosine;

(2) Loai b6 nhdm amin.

(3) Loai sulfo cua nhom alkali.
4.1.3. Thuc hién phan &wng Realtime-PCR
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- Chuan bi hdn hop phan &ng véi cac thanh phan dwa trén huéng dan caa
bo kit.

- Cai dat chu trinh nhiét caa may PCR.

- Nap hdn hop phan tng vao may PCR.

- Chay may va phan tich két qua dya trén phan mém phan tich.
4.2. Nhan dinh két qua

- Kiém tra chat lvgng mau ddi ching.

- Boc va nhan dinh két qua.

+ Panh gia két qua cac DNA noi chang.

+ Panh gia mirc 6 methyl hoa trinh tu dich.

+ Két luan va ban luan mét sé truong hop dic biét.
4.3. Tra két qua va lwu trir ho so

Tra két va luu trit ho so theo “quy trinh tra két qua” va “quy trinh luu trir
ho so”.
5. NHUNG SAI SOT VA XU TRI
5.1. Trwoc khi thuc hién ky thuat

- Mau bénh pham khong dat tiéu chuan:

+ Thuc hién lay lai mau.

+Pam bao yéu cau vé diéu kién van chuyén va bao quan mau.

- Mau sau khi tach chiét khong dam bao chét luong va sé luong.

+ Thyc hién tach chiét lai theo dung quy trinh.

+ Yéu cau lay lai mau dé tach chiét lai trong truong hop can thiét.
5.2 Trong khi thuc hién ky thuat

- Mau d6i chimg khong dat:

+ Kiém tra diéu kién bao hoa chat xét nghiém.

+ Chay danh gia lai bo kit va mau dbi chung.

- Mau bénh pham khong dat diéu kién phan tich.

+ Kiém tra diéu kién bao hoa chat xét nghiém.

+ Kiém tra lai chat luong DNA/RNA, tach chiét lai néu can thiét.
5.3 Sau khi thuc hign k§ thuat

- Sai s6t trong qué trinh ghi nhan va tra két qua.

+ Kiém tra lai két qua da ghi nhan.

+ Thuce hién lai quy trinh tra két qua.
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6. YEU CAU PANH GIA VA KIEM TRA CHAT LUQNG

- Yéu cau thyuc hién noi kiem.

- Yéu cau thyc hién ngoai kiém hozc kiém tra mau ma (néu co).
7. TAI LIEU THAM KHAO

1. Quyét dinh 5530/QD-BYT ngay 25/12/2015 cua B y té Huéng dan
quy trinh thue hanh chuan trong quan ly chat luong xét nghiém;

2. Quyét dinh 3376/QD-BYT ngay 30/08/2023 cua Bo y té Ban hanh
“Pé cuong Quy trinh k¥ thuat xét nghiém.

3. Hermandez H.G, et al., Optimizing methodologies for PCR-based
DNA methylation analysis, future science, 2013.

4. Pham Hung Van, Real-time PCR va PCR - c4c van dé co ban va céac
ap dung thuong gap, Nha xuat ban y hoc, 2009.



262

38. XET NGHIEM GEN BANG KY THUAT DIGITAL-PCR

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xéc dinh cac bién thé caa gen bang k§ thuat digital-PCR
1.2. DPinh nghia, nguyén ly

K3 thuat digital-PCR la mot bién thé cua k§y thuat realtime-PCR. Trong
d6, ngoai viéc sir dung cap moi dé khuéch dai ving DNA dich can phan tich
thi ki thuat con sir dung dau do danh dau huynh quang dé phat hién san pham
nhan lén theo thoi gian thuc. Ky thuat digital-PCR cho phép thuc hién cac phan
ung PCR véi timg doan DNA dich riéng ré€ véi do phén giai cao. Do do, cac
bién thé di truyén c6 thé duoc phat hién & tan suat thap. K§ thuat nay phu hop
véi viec phét hién sém cac bién thé gen ung thu.
2. CHUAN BI
2.1. Nguai thuc hién:

- Bac si: 01 nguoi;

- K§ thuat y hoac twong duong: 02 nguoi.

2.2. Vat tw
Vit tw, sinh pham Piéu kién bao quan
Kit tach chiét DNA Theo huéng dan cua nha
Kit do néng 6 DNA san xuat

Master mix cho phan ung PCR
Vit tu, sinh pham phu trg khéc
Ong ly tm vé tring 1,5-2mL

Pau tip pipet 10-1000 pL v tring
2.3. Trang thiét bi

2.3.1. Trang thiét bi truc tiép

- T an toan sinh hoc cap II;

- May ly tam 6ng mau thé tich 10mL (EDTA/ Streck tube);
- May ly tam lanh cho 6ng 2mL/1,5mL (2-8°C);

- May vortex, may spindown;

- Ta lanh 2°C - 8°C;

- T lanh &m sdu (-20°C dén -80°C);
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- Giatur loai 0,2 mL va 1,5mL;

- Pipet céac loai 2, 10, 100, 200, 1000 pL;

- Bong hd hen gio;

- May digital-PCR va thiét bi di kém.
2.3.2. Trang thiét bi phu tro

- Phan mém quan Iy xét nghiém;

- B6n rira mat khan cap.
2.4. Chuan bi miu bénh pham

Bénh pham 1a 1-2 mL mau toan phan/tily xwong dung trong 6ng chéng
dong EDTA. Bao quan 2-8°C, giao mau dén khoa xét nghiém trong vong 24
gio ké tir khi 1ay mau.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén ngudi bénh, tudi, givong bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 1ay mau bénh pham...
2.6. Thai gian thuc hién ky thuat

U'6ce tinh tir 1Gc bat dau cho dén khi két thic xét nghiém: 8-16 gio.
2.7. Pia diém thuc hién ki thuat

Phong xét nghiém du diéu kién dé thuc hién ki thuat di truyén va sinh
hoc phén tu.
3. AN TOAN

- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
suét qua trinh 1am xét nghiém.

- Phan loai dtng rac thai va loai bé rac thai ngay sau qua trinh thyc hién
xét nghiém.

- Thuc hién Kiém soat diéu kién moi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién moi truong”.
4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.1 Tach chiét DNA

- Tach chiét DNA theo huéng din caa nha san xuat.

- MAuDNA c6 thé bao quan & -20°C trong thoi gian dai, trude khi thuc
hién xét nghiém.
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4.1.3. Thuc hién phan &ng digital PCR

- L4y Primers va Probes trong ta dong, 1am tan bang cach dé ¢ nhiét do
phong trong 15 phat. Tron déu cac hda chat can dung bang may vortex roi ly
tam 1000 rcf trong 30 gidy, dat trén khay lanh.

- bién théng tin mau can PCR ky thuat s6 vao phiéu PCR.

- Chuan bi hdn hop phan @ng ddPCR Master Mix trong 6ng nghiém 1,5
mL v&i thanh phan theo huéng din cta nha san xuat. Tron bang may vortex,

roi ly tim nhe bang may spindown.

- Dung pipet chia déu cho mdi phan &ing vao cac giéng trong dia ddPCR.
- Tron déu tiing giéng bang pipet, tranh tao bot.
- Cai dat chuong trinh chay theo huéng dan cia nha san xuat va thiét bi

PCR.
4.2. Phan tich va nhan dinh két qua

- Xuat két qua tir may chay va nhap vao cong thuc tinh.
- Chi phan tich két qua mau xét nghiém khi cac ddi ching (IC) trong

phan tng dat yéu cau.
4.3. Tra két qua va lwu trit ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén

quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI

SAI SOT

XU TRI

= Lay mau khong du hoic sai chat
chbng dong.

Thuc hién dung huéng dan qui cach
ldy mau.

= Sai s6t trong dan méa xir ly mau
dan dén nham mau, sét mau

Kiém tra dung thong tin hanh chinh
khi gan méa

= LAy nhiém trong qua trinh PCR
cho két qua am tinh/duong tinh
gia

Tuan tha dang quy trinh k¥ thuat,
tha ty nhd mau trong qua trinh PCR

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG
Kiém soat cac mau chang (hodc IC) theo hudng dan di kém b sinh

pham st dung.
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39. XET NGHIEM CAC BIEN THE GEN BANG KY THUAT
DIGITAL-PCR

1. DAl CUONG
1.1. Muc dich caa ky thuat

Xéc dinh cac bién thé cua gen hoic caa nhiéu gen biang k§ thuat digital-
PCR.

1.2. Pinh nghia, nguyén ly

- K§ thuat digital-PCR 12 mot bién thé cua ky thuat realtime-PCR. Trong
d6, ngoai viéc sir dung cap moi dé khuéch dai ving DNA dich can phan tich
thi ki thuat con sir dung dau do danh dau huynh quang dé phat hién san pham
nhan lén theo thoi gian thuc. Ky thuat digital-PCR cho phép thuc hién cac phan
ung PCR véi tirng doan DNA dich riéng r€ voi @6 phan giai cao. Do do, cac
bién thé di truyén c6 thé duoc phat hién & tan suat thap. K§ thuat nay phu hop
véi viéc phat hién sém cac bién thé gen ung thu.

- Véi viéc phéi hop nhiéu cip mdi dic hiéu cho cac gen (hoic doan
DNA) dich va danh ddu dau do bang cac mau huynh quang khac nhau. K5 thuat
nay cho phép phan tich cing lic nhiéu bién thé caa mot gen hodc nhiéu gen
trong cung mét phan tng PCR.

2. CHUAN BI
2.1. Nguwoi thuc hién:
- Bac si: 01 nguoi;
- Ky thuat y hoac tuong duong: 02 nguoi.

2.2. Vit tu
Vit tw, sinh pham Pieu kién bao quan
Kit tach chiét DNA Theo huéng dan cua nha
Kit do nong d6 DNA san xuat

Master mix cho phan tng PCR
Vit tu, sinh pham phu trg khéc
Ong ly tam vé trung 1,5-2mL

Pau tip pipet 10-1000 pL v tring
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2.3. Trang thiét bi
2.3.1. Trang thiét bi truc tiép

- T an toan sinh hoc cap II;

- May ly tam dng mau thé tich 10mL (EDTA/ Streck tube);

- May ly tdm lanh cho éng 2mL/1,5mL (2-8 °C):;

- May vortex, may spindown;

- Ta lanh 2°C - 8°C;

- Tt lanh &m sau (-20°C dén -80°C);

- Giatu loai 0,2 mL va 1,5mL;

- Pipet céac loai 2, 10, 100, 200, 1000 pL;

- Bong hd hen gio;

- May digital-PCR va thiét bi di kém.
2.3.2. Trang thiét bi phuy tro

- Phan mém quan Iy xét nghiém;

- B6n rira mat khan cap.
2.4. Chuan bi mau bénh pham

Bénh pham 1a 1-2 mL mau toan phan/tay xwong dung trong 6ng chéng
dong EDTA. Bao quan 2-8°C, giao mau dén khoa xét nghiém trong vong 24
gio ké tur khi 14y mau.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 1ay mau bénh pham...
2.6. Thoi gian thuc hién ky thuat

U'6ce tinh tir lGc bat dau cho dén khi két thic xét nghiém: 8-16 gio.
2.7. Pia diém thuc hién ky thuat
Phong xét nghiém di truyén — sinh hoc phan t.
3. AN TOAN

- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
suét qua trinh 1am xét nghiém.

- Phan loai dting rac thai va loai bé réac thai ngay sau qua trinh thyc hién
xét nghiém.
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- Thuc hién kiém soat diéu kién moi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién moi truong”.
4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.1 Tach chiét DNA

- Tach chiét DNA theo hudng dan cua nha san xuat.

- Mau DNA ¢4 thé bao quan ¢ -20°C trong thoi gian dai, truéc khi thuc
hién xét nghiém.
4.1.3. Thuc hién phan wng digital PCR

- Lay céc cap moi va dau do huynh quang trong ti dong, 1am tan bang
cach dé & nhiét do phong trong 15 pht. Tron déu cac hoa chét can ding bang
may vortex rdi ly tam 1000 rcf trong 30 gidy, dat trén khay lanh.

- bién théng tin mau can PCR ky thuat s6 vao phiéu PCR.

- Chuan bi hdn hop phan ang ddPCR Master Mix trong 6ng nghiém 1,5
mL v&i thanh phan theo huéng din ciia nha san xuat. Tron bang may vortex,
roi ly tim nhe bang may spindown.

- Dung pipet chia déu cho mdi phan &ing vao céc giéng trong dia ddPCR.

- Tron déu tirng giéng bang pipet, tranh tao bot.

- Cai dat chuong trinh chay theo huéng dan ciia nha san xuat va thiét bi
PCR.
4.2. Phan tich va nhan dinh két qua

- Xuit két qua tir may chay va nhap vao cong thic tinh.

- Chi phan tich két qua mau xét nghiém khi cac ddi ching (IC) trong
phan ung dat yéu cau.
4.3. Tra két qua va luu trir ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI

SAI SOT XU TRI

= Liy mau khong du hoic sai chat | = Thuc hién dung huéng dan qui cach
chbng dong. ldy mau.

= Sai st trong dan ma xir Iy mau | = Kiém tra dung thong tin hanh chinh
dan dén nham mau, sét mau khi gan ma
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= LAy nhiém trong qua trinh PCR | = Tuén tha dung quy trinh k¥ thuat,
cho két qua am tinh/duong tinh th tw nhd mau trong qué trinh PCR
gia

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQONG

Kiém soat cac mau chung (hoic IC) theo huéng din di kém bo sinh
pham st dung.
7. TAl LIEU THAM KHAO

1. Alcaide, M. et al. (2020). Evaluating quantity, quality and size
distribution of cfDNA by multiplex ddPCR. Scientific Reports, 10:12564.

2. Wainman LM, Sathyanarayana SH, Lefferts JA. Applications of
Digital Polymerase Chain Reaction (dPCR) in Molecular and Clinical Testing.
J Appl Lab Med. 2024 Jan 3;9(1):124-137.
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40. XET NGHIEM GEN BANG KY THUAT MS-MLPA

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xéc dinh sb luong ban sao twong d6i va trang thai methyl hoa cua cac
bién thé s6 lugng ban sao (Copy number variations - CNV) ¢6 kich thuée dudi
60 Nucleotid trong mot phan trng multiplex PCR.

1.2. Pinh nghia, nguyén ly

Bién thé sb luong ban sao (Copy number variations - CNV) va bién doi
methyl hoéa trong DNA & hé gen ngudi duoc coi l1a nguyén nhan caa mot sé
lwong Ion céc bénh ly.

Ky thuat MS-MLPA duoc thuc hién dua trén sy khuéch dai caa cac dau
do (t6i da 60 dau do) dac hiéu voi mot trinh tw DNA c6 d6 dai khoang 60
Nucleotid (Hinh 1). Két qua cia MS-MLPA la mét tap hop cac amplicons PCR
dic hiéu c6 chiéu dai tir 64 - 500 nt dwgc phan tach bang dién di mao quan.

Sau budgc bién tinh 1an dau tién cia DNA mau bénh pham, mot hdn hop
cac dau dd MS-MLPA duoc thém vao trong mau bénh pham. Nhin chung, mdi
dau do MS-MLPA bao gom hai phan tt oligonucleotide c6 kha nang lai truc
tiép vao hai trinh ty DNA muc tiéu lién ké nhau dé dugc ndi thanh mot dau do
duy nhat. Trong cac phan ¢tng PCR tiép theo, tat ca cac dau do da duoc ndi voi
nhau s& duoc khuéch dai dong thai sir dung ciing mot cap moi PCR, tao ra mot
tap hop c4c trinh tu PCR duy nhat. Mot doan mdi PCR dugc dan nhan huynh
quang, cho phép cac san pham khuéch dai dugc hién thi trong qua trinh phan
tach trén thiét bi dién di mao quan. Su phan tach cta cac doan sé tao ra db thi
tin hiéu dic hiéu cho mau: dinh tin hiéu caa mau (Hinh 2, & trén cung).

Dé xac dinh duoc ca sb luong ban sao va tinh trang methyl héa cia DNA
dich, hdn hop dau do MS-MLPA chaa mot vai dau do dic hiéu vai qua trinh
methyl hoa. Chiing dugc thiét ké d¢é nham muyc tiéu vao trinh ty DNA c6 chira
vi tri dugc nhan dién bai enzyme Hhal - mot enzyme gidi han nhay cam véi su
methyl hda. Sau khi lai mau do, phan ting MS-MLPA duoc chia thanh 2 phan.
Mot phan phan @ng MS-MLPA duoc tién hanh nhu phan tng MLPA binh
thuong nhu trinh bay ¢ trén, dwa ra thong tin vé sé lugng ban sao cia DNA
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dich, phan con lai dugc xur ly bang enzyme Hhal, s& cho biét vé trang thai
methyl hoa cua DNA dich (Hinh 1).

Khi lai véi DNA dich khong bi methyl hoa, cac dau do dic hiéu methyl
dugc ndi va dong thoi s& ngay 1ap tac bi cat boi enzyme Hhal (Hinh 1, dudi
cung). Bau do methyl hoa bj cit s& khong tao ra duoc dinh tin hiéu bai nd
khong dugc khuéch dai. Nguoc lai, khi mot trinh ty dich ctia dau do MS-MLPA
bi methyl hoa, nhém methyl s& ngin chan enzyme cat Hhal (Hinh 1, giita). Dau
do dugc ndi va khong bi cat s& dugc khuéeh dai trong phan ang PCR, két qua
la tao ra dinh tin hiéu binh thuong.

1. Bién tinh miu 2. Lai diu do 3. Noi diu do va 4. Khuéch dai céc diu do dwoe,
DNA enzyme cit gi¢i han noi hoan chinh va khong bi cat

\ Piwdocnv [/ \ . / — \ /4"
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Hinh 1. Phian tng MS-MLPA
Hinh 1: Phdn #ng MS-MLPA

MS-MLPA 12 mét ki thuat dinh luong twong doi: khac biét khi so séanh
gitra cac dinh tin hiéu MS-MLPA giita cac mau DNA chi 1a twong d6i. Chiéu
cao tuong d6i cua mdi dinh tin hiéu dau do duoc so sénh véi chiéu cao tuong
d6i caa dinh tin hiéu cac mau DNA tham chiéu, phan anh mot cach tuong dbi
s6 lugng ban sao cua trinh tw DNA dich twong tng. Vi vay, viéc chay cac mau
tham chiéu cting v&i mau bénh pham trong mdi qua trinh thuc hién 1a diéu can
thiét.

So sanh dinh tin hiéu cua cac phan tng MS-MLPA khong bi enzyme cit
tac dong cho phép phét hién su thay doi s6 lwong ban sao (Hinh 2 A va B - trén
cung). So sanh dinh tin hiéu caa cac phan (ng bi tac dong bai enzyme cit cho
biét tinh trang methyl hoa bat thuong cua trinh tu DNA dich (Hinh 2A va B -
hang dudi cung).

Tinh toan sé lweng ban sao:

Do thi tin hiéu cia mau bénh pham A - khong bi cit bai enzyme (Hinh
2.A, phia trén bén phai) duoc so sanh véi d6 thi tin hiéu cua mau tham chiéu 1
- khong bi cat boi enzyme (Hinh 2.A, phia trén bén trai). Mau bénh pham A
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hién thi dinh tin hiéu giéng véi mau tham chiéu, chi ra rang khéng c6 su thay
d6i vé sb luong ban sao. Pidu nay cd thé thay rd hon ¢ biéu do ti sé dau do,
hién thi trén phan mém Coffalyser.Net, cac dau do duoc sip xép theo thir tu
trén nhiém sac thé (Hinh 2.B, phia trén).

Tinh toan tinh trang methyl hoa:

Db thi tin hiéu cia mau bénh pham A - bi cat bai enzyme (Hinh 2.A,
phia dudi bén phai) dugc so sanh véi mau bénh pham A - khong bi cat boi
enzyme (Hinh 2.A, phia trén phai). Tuong tw, dd thi tin hiéu cua mau tham
chiéu 1 - bi cat boi enzyme (Hinh 2.A, phia duéi trai) dugc so sanh vai tin hiéu
ciia mau tham chiéu - khdng bi cat boi enzyme (Hinh 2.A, phia trén trai).

Mau bénh pham A - bj cat boi enzyme cho thdy 4 dau do ¢ vi tri nhan
biét ciia enzyme Hhal (d4nh s6 1-4 va khoanh tron mau xanh) c6 dinh tin hiéu
giong vai mau bénh pham A - khong bi cat boi enzyme gigi han. Mau tham
chiéu - bi cit boi enzyme gisi han cho thay 4 dau do nay giam tin hiéu so Véi
mau tham chiéu - khong bi cat boi enzyme gigi han. Khi dugc hién thi trén
phan mém Coffalyser.Net, két qua cho thay 4 dau do nay bi methyl héa 100%
& mau bénh pham va 50% ¢ mau tham chiéu (Hinh B, bén dudi).

A. Tin hiéu dién di mao quan

REFERENCE SAMPLE 1 Khéng bi cit (S6 lwong ban sao) TEST SAMPLE A Khong bi ¢t (S6 lwong ban sao)
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B. Két qua hién thi trén phin mém Coffalyser.Net

. REFERENCE SAMPLE 1 Khong b cit (S0 luong ban sao) __TEST SAMPLE A Khong bi cét (S lugng bin sao)
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Hinh 2: Két quan hién thi MS-MLPA

Tinh trang methyl hoa ctia viing dau an gen dugc xac dinh boi 4 dau do
nhay cam methyl héa c6 tin hiéu khac biét & mau bénh pham A so véi mau
tham chiéu tir nhitng nguoi khoe manh. Pau do ching (bi enzyme cét) - DC
phat hién mot trinh tu thuong khdng methyl hoa trén mau DNA tach chiét tir
mau, dau do nay dugc sir dung dé kiém tra sy hoat dong cta enzyme Hhal. D6
thi tin hiéu va két qua trén Coffalyser.Net caa mau bénh pham va mau tham
chiéu déu cho thay sy mat tin hiéu cua dau do DC.
2. CHUAN BI
2.1. Ngwoi thuc hién

- Bac si: 02 nguoi;

- Ky thuat y hoac tuong duong: 02 nguoi.
2.2. Vit tu

- Ong, dai hoic dia PCR 0,2 mL.

- Ong thu mau 1,5mL chéng bam dinh va khdng nhiém RNase (bén tai
98°C).

- Pipet don kénh dai thé tich 0,1-2,5 pL; 2-20 pL; 20-20 pL; 100-1000
ML.

- Pipet da kénh dai thé tich 10 - 100 pL; 30 -300 pL.

- Bau tip chdng bam dinh (thé tich tir 0,5 - 1000 pL).

- Bong hd bam gio.

- Gang tay tiét trung khdng bot.
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Hoa chat, sinh pham (Bao gom néi kiém, ngoai kiém).

- Nudc siéu tinh khiét.

- TEO.1 (10 mM Tris-HCI pH 8,0 + 0,1 mM EDTA).

- Formamide chét luong cao.

- Polymers:

+ SCIEX: Gel bién tinh GenomeLabTM Linear Polyacrylamide (LPA).

+ Promega Spectrum Compact: Spectrum Compact Polymer.

- B6 kit tach chiét DNA (tuy chon).

- B kit tinh sach DNA tuy chon hoac Kit GenElute PCR Clean-Up.

- Human DNA.

2.3. Trang thiét bi

- May luan nhiét hiéu chuan c6 nip gia nhiét (99-105°C) va thiét bi
phong thi nghiém tiéu chuan.

- Thiét bi dién di mao quan vai phan mém phan tich manh.

+ Applied Biosystems: Phan mém thu thap dix liéu nén tang tiéu chuan

+ SCIEX: GeXP Software Package

- Hé théng dan nhan tiéu chuan:

+ Applied Biosystems: GeneScanTM 500 LIZ®/ROXTM

+ SCIEX: CEQTM DNA Size Standard Kit - 600

- Phan mém phan tich Coffalyser.Net.

2.4. Chuan bi mau bénh pham
2.4.1. DBéi véi QTKT Idy mdu bénh pham

- Loai mau: Mau mau ngoai vi

+ Sir dung 2 mL mau ngoai vi chéng dong EDTA.

- Loai mau: Tiéu ban mo bénh hoc duc paraffin

+ Soi tiéu ban mé bénh hoc xac dinh ving lay mé: Khoanh ving ldy mé
tuong tng véi viing soi trén tiéu ban ¢ hinh anh té bao u rd, it td chac hoai tir
nhat.

2.4.2. Boi véi QTKT vé thuee hién xét nghiém: chudn bi mdu bénh pham:

- Ludn lac déu dung dich dém va hon hop dau do di lam tan bang, sau
d6 ly tam nhanh. T4t ca c4c 6ng chira enzym phai dugc ly tdm trong thoi gian
ngan. Bo dém MLPA thuong dugce dong lanh ¢ -20°C nhung c6 thé van & dang
long do cha nhiéu muéi.
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- Truée khi st dung, 1am 4m lo enzym (Ligase-65, polymerase va Hhal)
trong tay trong 10 gidy dé giam do nhét.

- Dung dich enzyme chtra 50% glycerol va & dang 16ng ¢ -20°C. Hon
hop mastermix c6 chira enzym nén duogc tron ki bang cach hit 1&n va xudng
nhe nhang. Tron khong du c6 thé dan dén két qua khong dang tin cay. Khi
chuan bi hdn hop chinh, ludn ludn thém enzym sau cting. Khéng bao gi xody
dung dich chtra enzym boi su bat hoat cd thé xay ra.

- Dé giam thiéu su bién thién caa mau, hdy chuan bi luong dung dich
hén hop chinh du 16n (5-10% thé tich sé du).

- Chuan bi hén hop mastermix (Ligase-65 va polymerase) ¢ nhiét do
phong ngay trude khi st dung. Néu chuan bi truéce, bao quan hdn hop chinh
trén d4 hodc & 4°C va 1am 4m ching & nhiét do phong trudc khi thém vao cac
phan thg MS-MLPA. Cac dinh tin hiéu khong dic hiéu cé thé hinh thanh trong
phan ung khdng c6 DNA khi hdn hop tong thé ligase rat lanh duoc thém vao.

- Str dung pipet da kénh dé tranh bay hoi qua nhiéu.

2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doan, loai miu
bénh pham, thoi gian ldy mau bénh pham...

2.6. Thoi gian thwc hién ky thuat (udc tinh, don vi la gio) :72 gio

2.7. Pia diém thuc hién ky thuat: Phong xét nghiém di truyén — sinh hoc
phan tu.

3. AN TOAN

Ap dung cac bién phap an toan chung khi xir Iy mau va thyc hién xét
nghiém theo quy trinh vé an toan xét nghiém, an toan dién va phong tranh chay
no, an toan hda chat: ¢ bang chi dan an toan ting loai hoa chat (c6 thé xay
dung quy dinh riéng néu can), an toan sinh hoc, an toan méi truong: danh gia
cac yéu té vi khi hau nhu nhiét do, d6 am, &nh sang, tiéng on...
4.CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién

- Bién tinh DNA (Ngay 1):

+ D&n nhan 4ng, dai hodc dia 0,2 mL.
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+ Thém 5 pL mau DNA (50-250 ng; 50-100ng 14 téi wu) hoic TE (kiém
soat khdng DNA) vao mdi ong.

+ DPat ng vao may luan nhiét; khoi dong chuong trinh may diéu nhiét
MS-MLPA (Bing 1).

+ Pam bao mau ¢ nhiét d6 25°C trude khi lay ng ra khoi may luan
nhiét.

- Lai d¢au do (Ngay 1):

+ Chuan bi master mix. D4i véi mdi phan ung, tron: 1,5 uL dém MLPA
(nap mau vang) + 1,5 pL mix dau do (ndp mau den). Tron déu bang pipet hozc
vortex.

+ Sau khi bién tinh DNA, thém 3 pL hdn hop mastermix vao mdi phan
tng. Thao tac pipet chinh xéac 1a rat quan trong. Pha tron bang cach hat nhe
nhang Ién va xuéng.

+ Tiép tuc chuong trinh luan nhiét véi cac budc 3-4.

- Phan tng ndi dau do va cat:

+ Chuan bi mot bo dém ligase master mix A. Dbi voi mdi phan ung,
tron: 3 pL ligase dém A (nap trong sudt) + 10 pL nudc siéu tinh khiét. Tron
déu bang pipet Ién xudng nhe nhang.

+ Chuan bi mastermix Ligase-65. D6i vai mdi phan tng, tron: 8,25 pL
nuéc siéu tinh khiét + 1,5 uL ligase dém B (nap mau trang), sau d6 thém 0,25
uL enzyme Ligase-65 (ndp mau xanh 14 cay). Tron déu bang pipet Ién xuéng
nhe nhang.

+ Chuan bj mastermix ligase-digestion. Déi vdi mdi phan ung, tron: 7,75
uL nudc siéu tinh khiét + 1,5 pL ligase dém B (nap trang), sau d6 thém 0,25
uL enzyme Ligase-65 (nap xanh) + 0,5 uL enzyme SALSA Hhal (nip xanh
nhat). Pha tron bang céch hat nhe nhang 1én va xudng.

+ Tiép tuc chuong trinh may luan nhiét v4i bude 5. Théo cac éng ra khoi
may luan nhiét.

+ Thém 13 pL ligase buffer A master mix vao mdi ong. Tron déu bang
pipet 1én xudng nhe nhang. Tach cac hdn hop bang cach chuyén 10 pL toan b
hén hop sang dng thi hai.

+ Pat cac dng vao may luan nhiét. Tiép tuc chuong trinh tuan hoan nhiét
buac 6.



277

+ Khi may diéu nhiét ¢ 48°C va trong khi mau dang & trong may diéu
nhiét, thém vao 10 pL mastermix Ligase-65 tron véi phan ing MLPA dau tién
(kiém tra s6 ban sao). Tron déu bang pipet 1&8n xuéng nhe nhang.

+ Thém 10 uL mastermix ligase-digestion vao phan trng MLPA thir hai
(thir nghiém methyl hda). Tron déu bing pipet nhe nhang 1&n va xudng.

+ Tiép tuc chuong trinh luan nhiét véi cac bude 7-9.

Bang 1. Chu trinh nhiét cho phan #ng MS-MLPA

Bién tinh DNA
98°C 5 phut
25°C Dung
Lai dau do
95°C 1 phat
60°C 16-20 gio
20°C Dung
Phan tng néi dau do va
cat
48°C Durng
48°C 30 phat
98°C 5 phut
20°C Dung
Phan ung PCR
35 chu ky 95°C 30 giay
60°C 30 giay
72°C 60 gidy
72°C 20 phut
15°C Dung

- Phan tng PCR (Ngay 2)

+ Chuan bi hdn hop master mix polymerase. Déi vai mdi phan tng, tron:
3,75 pL nudc siéu tinh khiét + 1 uL hdn hop mdi PCR SALSA (ndp mau nau),
sau d6 thém 0,25 L SALSA polymerase (nap mau cam). Tron déu bang pipet
Ién xudng nhe nhang.

+ O nhiét ¢ phong, thém 5 uL hdn hop chinh polymerase vao mdi phan
tng. Tron déu bang pipet nhe nhang 1én va xuéng. Ngay 1ap tirc dat cac dng
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vao may diéu nhiét va tiép tuc chuong trinh méy diéu nhiét theo cac budc 9-
11.

+ Sau phan tng PCR, khéng mé éng trong ciing phong voi may luan
nhiét. Bé tranh 6 nhidm, sir dung cac micropipette khac nhau dé thuc hién cac
phan ang MS-MLPA va xir ly cac san pham PCR MS-MLPA.

+ San pham PCR c6 thé duoc bao quan tranh anh sang ¢ 4°C trong 1
tuan. Trong thoi gian dai hon, bao quan trong khoang -25 °C va -15°C.

Phan tach bang dién di mao quan

- Kich thudc tiéu chuan, diéu kién chay, polyme, thuéc nhuom huynh
quang va thé tich phan ttng PCR MS-MLPA phu thudc vao loai thiét bi dién di
mao quan.

- Thay 6ng mao dan va polyme thuong xuyén theo khuyén nghi caa nha
san xuat. Polymer nhanh chéng xau di sau khi tiép xdc kéo dai & >25°C. Néu
cac dinh tiéu chuan kich thuéc lién tyc thap va rong, thi mao mach hoic
polymer c6 thé da bi hu hong.

- Str dung formamide chat lwong cao va bao quan & -20°C. Formamide
c6 thé gay ra tinh trang acid hoa, khtr purin va phan manh DNA khi dun ndng.
4.2. Nhan dinh két qua

- Nén sur dung phan mém Coffalyser.Net, két hop véi bang Coffalyser
cu thé cho ting 16 thich hop dé phan tich dir lieu MS-MLPA. Béi vai ca hai,
nén sir dung phién ban méi nhat. Cam nang tham khao Coffalyser.Net cung
cap hudng dan timg budc vé phan tich dir liéu MS-MLPA.

- Do huynh quang tuyét dbi dugc do bang dién di mao quan cho mdi dau
do bi anh huong boi nhiéu bién sé va khong thé st dung tryc tiép. Su phat
huynh quang cua mdi dau do trudce tién phai duoc chuan hda trong mdi phan
g (ca phan tng khong bi enzyme cat va bi cit). Bé tinh toan sé luong ban
sao, cac tin hiéu tham do twong ddi tir phan tmg chua bi cit cia mau tham chiéu
duoc so sanh véi phan tng khong bi cat cua cac mau tham chiéu. Sau do, su
so sanh nay cho phép xac dinh sb luong ban sao tuong d6i cia céc trinh ty dich
trong mot mau.

- Pé tinh toan trang thai methyl hoa, tin hiéu cua mdi dau do trong phan
ng phan cit sau d6 duoc so séanh véi ty 16 thu dugc trong phan wng khong
phan cit trong Gng. Ty 18 ndy c6 thé dugc nhan véi 100 dé dua ra phan tram
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methyl héa. Cudi ciing, ty 18 phan trim methyl hoa trong mau bénh pham dugc
so sanh v&i ty 18 phan tram trong cac mau tham chiéu. Coffalyser.Net chon
phuong phap phan tich tét nhat cho ting hdn hop dau dd MS-MLPA va cung
cap kha ning kiém soét chat lwong chuyén sau.

4.3. Tra két qua va lwu trix hd so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRIi
5.1. Truéc khi thuc hién ky thuat

- Gia tri 0D260/230 thap.

+ Tinh sach lai DNA.

+ Pam bao hiéu chuan may do quang phd bang dung dich dém thich
hop.

- Nong d6 DNA dau vao qua cao hoac thap.

+ Pam bao gDNA hoan toan ¢ trong dung dich bang cach hat Ién va
xuéng. Néu can, o & 37°C trong 30 phat. Néu néng do gDNA > 350 ng/uL,
pha lodng 1 : 2 trong Buffer AE hoic 1xTE (pH 8.0). Pinh luong lai dé dam
bao dinh lugng la chinh xac.

+ Néu can, hay tinh sach lai DNA.

5.2. Trong qua trinh thuc hién ky thuat

- Bam bao tat ca cac mau DNA chaa 5-10 mM Tris-HCI pH 8-8,5.

- Phai c6 it nhat ba mau tham chiéu, Iy tir cing mét loai mé va dugc Xt
Iy theo cach twong ty nhu cac mau thir nghiém, trong moi thir nghiem MS-
MLPA.

- Ht thudc tha chinh xac 12 can thiét dé thu duoc két qua dang tin cay.
Diéu nay dic biét quan trong ddi véi 3 pL ctuia master mix lai.

- Kiém tra chat lwong manh v&. Bién tinh DNA mau bénh pham hoan
toan va phan hay Hhal 14 diéu can thiét.
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5.3. Sau khi thuc hién ky thuat

- Nhitng bat thuong do MS-MLPA phét hién phai duoc xac nhan bing
mot ky thuat doc 1ap bat cir khi ndo cd thé. Cac thay ddi vé sb luong ban sao
va qua trinh methyl hoa dugc phat hién boi mot dau do duy nhét luén yéu cau
phai dugc xac nhan lai. Giai trinh tu caa cac trinh tu muc tiéu co thé cho thay
tin hiéu & cac dau do thap hon 1a do dot bién/da hinh gay ra. Viéc tim thay hai
trinh tu di hop tir thuong chi ra ring DNA mAau cht:a hai alen khéc nhau.

Luu y rang viéc phét hién mot alen hiém bang cach giai trinh ty khdng
c6 nghia 13 mot alen bi x6a, vi hai dang alen hiém c6 thé c6 mit. Da hinh don
dang dong hop tir ¢d thé dan dén giam tin hiéu mot phan giéng nhu di hop tur
mat doan.

- Khéng phai tat ca cac thay doi vé sb luong ban sao va qua trinh methyl
hoa duoc phat hién bai MS-MLPA déu gay bénh.

- Mot sb bat thuong s6 luong ban sao nhat dinh cé thé 1a do thay doi
soma, bao gom mat va lap lai toan bo nhiém sic the.

- Trong trudng hop ¢6 su mat doan ddng hop tir rd rang, nén kiém tra d6
thi tin hiéu bang mit thuong dé xac dinh liéu tin hiéu cé thuc sy mat hay khéng.

- CA4c gia tri ngudng toi uu dé phét hién su thay doi dang ké trong qua
trinh methyl héa caa trinh tu phu thudc vao dau do, phu thudc vao loai mau va
tng dung. Trong mot s6 truong hop nhat dinh, ¢ thé c6 mot sy thay d6i dang
ké & trang thai methyl hda cac trinh ty cu thé giita cac ca thé binh thudng khac
nhau. Kiém tra md ta san pham caa MS-MLPA probemix dé c6 bat ky 10i
khuyén b sung nao vé viéc xac dinh trang thai methyl hoa.

- Céac dau do MS-MLPA phét hién céc trinh ty trong cac dao CpG bén
ngoai c4c ving in dau, vi du: trong cac viing promoter cia gen, thudng mang
lai tin hiéu thap trong cac mau tham chiéu dugc phan cat. Piéu nay co thé Ia
do methyl hda trinh ty trong mét ty 1é nho céc té bao duoc thir nghiém. Tin
hiéu nén nay thudng cao hon trong cac dau do phat hién trinh ty gan ria dao
CpG. Tuong ty, cac chudi nam gan canh cua dao CpG dé dang mat di su bao
vé chéng lai qua trinh methyl hoa va thuong cho thay tan suat methyl hoa cao
hon trong cac khéi u.

- Ddi vai nhiéu dao CpG nam trong cac ving nhidm sic thé duoc in dau,
mot ban sao & dao CpG dén tir bd hoac me bi methyl hoa trong khi ban sao
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duoc thtra huong tir nguoi con lai khong bi methyl héa. Ti 1€ methyl hoa trung
binh khi d6 1a 50%. Khi kiém tra cdc mau bénh pham in dau, gia tri ngudng
cho bat thuong qué trinh methyl héa cé thé dugc xac dinh bang cach kiém tra
dt mau DNA tir nhitng ngudi khoe manh.

- Pau do ching phan cat: Trinh ty muc tiéu caa dau do chang phan cit
khong bi methyl héa & hau hét mau DNA c6 ngudn gdoc tir méau. Ty 18 phan
trim methyl hoa ctia cA&c mau do nay nén duoc kiém tra dé dam bao qué trinh
tiéu hoa dd hoan tat, dic biét 1a trong DNA cd ngudn gdc tir md FFPE
6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUONG

- Yéu cau thuc hién noi kiém chat luong.

- Y&u cau thuc hién ngoai kiém hoic so sanh lién phong hoic kiém tra
mau mu. (Yéu cau thuc hién ngoai kiém khdng bat bugc).

7. TAl LIEU THAM KHAO

1.Schouten JP, McElgunn CJ, Waaijer R, Zwijnenburg D, Diepvens F,
Pals G. Relative quantification of 40 nucleic acid sequences by multiplex
ligation-dependent probe amplification. Nucleic Acids Res. 2002;30(12):e57.
doi:10.1093/nar/gnf056.

2.Methylation-specific MLPA (MS-MLPA): simultaneous detection of
CpG methylation and copy number changes of up to 40 sequences - PubMed.
Accessed July 25, 2023. https://pubmed.ncbi.nim.nih.gov/16106041/.



282

41. XET NGHIEM CAC GEN BANG KY THUAT MS-MLPA

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xét nghiém cac gen bang ky thuat MS-MLPA (Methylation-Specific
Multiplex Ligation-dependent Probe Amplification) duoc st dung dé phan
tich déng thoi bat thudng sé lugng ban sao (CNV) va tinh trang methyl hoa
DNA tai c4c vi tri CpG dic hiéu, nham: phat hién dot bién mat/thém/lap
doan. ... hodc dot bién diém da biét trén nhiéu gen/ving gen hoic xac dinh tinh
trang methyl hda bat thuong (ting hoic giam methyl hoa) di xac dinh trong
cuing 1 1an thue hién hién xét nghiém, nhiam phuc vu cho chan doan, tién luong
va diéu trj bénh, hd trg tu van di truyén.

1.2. Pinh nghia, nguyén ly
1.2.1. Binh nghia

Ky thuat khuéch dai da d¢au do dwa trén phan tng ghép néi (MS-MLPA)
va phan tng methyl hoa 1a mot ki thuat ban dinh luong duoc sir dung dé xéac
dinh sé luong ban sao cua sé lugng trinh ty DNA xac dinh (vi du téi da 60
trinh tw DNA...) va dac hiéu trong cung mot phan ng va trinh tu bi methyl
hoa.

1.2.2. Nguyén ly

- Tach DNA tong s6 dua trén nguyén tic pha vd mang té bao, mang nhan
bang cac phuong phép vat Iy, héa hoc dé giai phong DNA ra méi truong déng
thai phan hay céc protein lién két véi DNA.

- K§ thuat MS-MLPA dua trén phan tng PCR khuéch dai nhiéu doan
gen khéac nhau chi véi 1 cap moi duy nhat va st dung enzyme cat DNA soi doi.
Phan tng MS-MLPA tao ra mét tap hop cac san pham PCR c6 chiéu dai tir 64-
500 nt va dugc phan tach bang dién di mao quan.

2. CHUAN BI
2.1. Ngwoi thuc hién

- Bac si: 01 nguoi;

- Ky thuat y hoac tuong duong: 02 nguoi.
2.2. Vit tu
2.2.1. Dung cu
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- Pau c6n thudng va dau con c6 phin loc (1000 pL, 200 pL, 100 pL, 10
uL); ng ly tdm 1,5-2 mL; éng PCR céc thé tich (0,2-0,5 mL).

- B6 mao quan céac loai: 50 cm, 70 cm (4 vi tri hodc 8 vi tri), Khay chaa
mau 96 giéng.

- Khay giir mau céc loai (24-48 vi tri): khay gitt lanh, khay giit ng 0,5
mL-2mL-15mL-50mL; Ban thi nghiém; tu dung hoa chat; hop luu mau; giay
lau may va gidy lau tay; TAm cao su ddy dia chay mau va day khay dém cho
may dién di mao quan.

- Ong dyng bénh pham (6ng chong dong EDTA, vo trung...); trang bi
bao ho: gang tay; khau trang; mil gidy; bang dinh; sat khuan tay nhanh.

- Chi phi khac: chi phi phan mém noi bo cua bénh vién, chi phi hiéu
chuan trang thiét bi hoidc chi phi danh gia ISO (néu co)...

2.2.2. Hoa chat/sinh pham

- Hoa chat dung chung: nuéc khdng chira Nuclease ; ethanol 100%.

- B6 mau chiing gom mau ching khong co dot bién (Human Female
Genomic DNA, Human male Genomic DNA), mau chting 4m va duong céc
loai (néu co).

- Hoa chat tach DNA: kit tach DNA tong s6, ethanol 100% va 70%.

- Hoa chat PCR: hdn hop hoa chét sir dung trong phan tng PCR (PCR
Master mix...) hodc enzym Tag DNA Polymerase; hon hop 4 loai nucleotid
(ANTPs Mix...); mdi xudi va mdi nguoc (50 nmol/éng...).

- Héa chat MS-MLPA (Salsa MS-MLPA Probemix...); Hoa chat dém
dién di mao quan (Hidi formamide...); Thang DNA chuan dung cho dién di
mao quan (Genscan 500 Liz...); nudc khong chira Nuclease.

- Hoa chat dién di mao quan: khay dém cho cyuc &m va cyc duong may
dién di mao quan (Anode Buffer Container (ABC), Cathode Buffer Container
(CBC); POP-7 Polymer for 3500/3500xL Genetic Analyzers...); hoa chat can
chinh cho may dién di mao quan (DS-33 Matrix Standard (Dye set G5)...).

- Bao quan hda chat theo hudng dan ciia nha san xuat.

2.3. Trang thiét bj
- Pipet cac thé tich: 0,1-1 pL; 1-10 pL; 1-20 uL; 10-200 pL; 0,1-1 mL.
- T sach/Tu ATSH cap 1/Ta ATSH cép 2, Ta hit héa chat.
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- Hé théng dién di mao quan, may luan nhiét PCR 96 giéng, may tach
DNA ty dong; may quang phd do DNA/RNA, hé thdng dién di, hé théng chup
anh gel dién di kém phan mém.

- May ly tim: may ly tdm thuong; may ly tdm lanh; may ly tdm mini
spin; may ly tdm dia; ta lanh va ta &m cac loai (-20°C; -40°C; -80°C).

- Thiét bi phu tro: may lac; ta 6n nhiét khd; bé én nhiét nuéc; ndi khir
tring udt; ti siy kho; can dién tir; luu dién; nhiét am ké; nhiét ké; may in anh;
may in tem ma vach.

2.4. Chuan bi miu bénh pham

- Loai mau bénh pham: mau ngoai vi; dong té bao dich 6i sau nudi cay;
cac bénh pham khac bao gém mau nudc bot, niém mac méa, mau u, gai rau,
mau u, mau cudng ron; DNA tong sb, san pham PCR.

- Tiéu chuan mau bénh pham:

+ Mau ngoai vi: 0,5-2 mL, dung trong 6ng EDTA v0 triing.

+ Céc bénh pham khac: dung trong 6ng dung bénh pham vo tring.

+ DNA tdng s6, san pham PCR: luong DNA téi thiéu 10 ng/pLL.

2.5. Phiéu chi dinh xét nghiém

- Kiém tra phiéu chi dinh: Kiém tra thong tin theo qui dinh.

- Kiém tra 6ng dung bénh pham: Kiém tra thong tin theo qui dinh.
2.6. Thoi gian thuc hién ky thuat

6,2 gio.

2.7. Pai diém thuc hién ky thuat
Phong xét nghiém di truyén — sinh hoc phan t..
3. AN TOAN
- Bam bao nguyén tic an toan sinh hoc.
- Pam bao an toan theo huéng dan cua nha san xuat.
4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién

- Chuan bi chung cho cac budc thyc hién xét nghiém:

+ Khay giit lanh; khay dung 6ng ly tam day nhon 1,5 mL va éng PCR

+ Gang tay, con tuyét ddi va cdn 70 °C, sat khuan tay nhanh, dang ki str
dung may.

+ Ghi tén nguoi bénh/ma s6 ngudi bénh 1&n cac 6ng PCR/6ng ly tam.
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+ Phiéu theo ddi thuc hién xét nghiém (néu cd): tinh téng sé hda chat
can pha dé thuc hién 1 1an xét nghiém hozc xét nghiém cho 1 mau bénh pham.
- Cac budce duoc thuc hién boi 1 nhéan vién chinh va 1 nhan vién giam
séat.
4.1.1. Tach DNA tong sb

DNA tong s6 c6 thé thuc hién theo 2 cach: tch bang kit thuong mai theo
huéng dan cua nha san xuat va tach thu cong sir dung c4c loai hda chit tuong
duong nhu enzyme protease, hoa chat tay rira manh (SDS...), dung dich dém
ly giai, con.... Cac budc thyc hién nhu sau:

- Bién tinh va phan giai protein: thém lwong mau can thiét vao 6ng da
chtra enzyme hoic hda chat tuong duwong nham pha mang té bao va mang nhan;
b sung dung dich dém (néu can), tron déu va o & nhiét dé phd hop.

- Loai bo protein: protein sau bién tinh s& dugc két tia va phan 16p hoac
gitr lai trén cot loc.

- Thu axit nucleic: sir dung con hoac hda chat twong duong dé taa DNA
hodc hoa tan DNA va duoc thu lai bang cach Iy thm ¢ téc d6 phd hop. DNA
duoc hoa tan trong dung dich phu hop (nudc khir enzyme hoac dung dich tuong
duong) va bao quan ¢ nhiét o -20°C.

- Kiém tra chat lugng DNA t6ng sé bang dién di hoac quang pho ké.
4.1.2. Thyc hién k§ thuat MS-MLPA

- R3 dong cac hoa chat.

- Chuan bi bo mau can chay (& nhiét 6 phong) bao gom: mau chang
am; mau chimg duong (néu c6); mau trang; mau bénh pham.

- Thuc hién phan tng MS-MLPA theo cac budc sau:

Budéc 1: Bién tinh DNA

- Lay lugng DNA can thiét (5 pL hoidc twong duong 50- 200 ng DNA)
cho vao éng PCR 0,2 mL di ghi tén (ng PCR s 1) va dit 6ng vao may PCR,
chay chu trinh nhiét theo khuyén céo ctia nha san xuat.

Budc 2: Lai cac dau do

- Pha hdn hop hoa chat lai dau do theo cac thanh phan theo khuyén céo
ctia nha san xuat:
Héa chat S6 lwong (pL)/ mau
Hon hop dau do
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Dung dich dém
Tang thé tich
- Chia lugng dung dich phu hop (3 pL..) hda chat lai chira dau do da pha
vao cac 6ng PCR s6 1 chita DNA da bién tinh va tron déu bang Pippet.
- U miu theo chu trinh nhiét theo khuyén céo caa nha san xuét.
Budc 3: Phan tng ghép nbi

- Pha dung dich sé 1, pha truéc hdn hop truée 1 tiéng st dung va bao quan

trong khay lanh. Thé tich ting loai hda chat duoc pha theo hudng dan cia nha
San Xuat.

Héa chat S6 lwong (uL)/

mau

Nuac khéng chira Nuclease
Enzyme ndi ghép
Tong thé tich

- Pha dung dich s6 2, pha trudc hon hop trude 1 tiéng str dung va bao quan

trong khay lanh. Thé tich ting loai hda chat duoc pha theo hudng dan cia nha
san Xuat:

Héa chat S6 lwong (uL)/

mau

Nuac khong chira Nuclease
Dung dich dém 1

Dung dich dém 2

Tong thé tich

- Pha dung dich s6 3 (Ghép N&i-Cat), pha trudc hon hop trudc 1 tiéng s
dung va bao quan trong khay lanh. Thé tich ting loai hoa chat dugc pha theo
hudng dan cua nha san xuat.

Héa chat S6 lwong (uL)/

Nudc khong chia Nuclease
Dung dich dém 1

Dung dich dém 2

Enzyme

Tong thé tich
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- Chuan bi Ong PCR sé 2 (Bang s lugng Ong PCR sb 1) cho phan tng
Cat-Ghép ndi.

- Gitr miu & nhiét do 20°C hoac chuyén cac dng ra nhiét do phong.

- Thém thé tich can thiét (vi du 13 uL...) dung dich s 1 vao Ong PCR
s6 1, tron déu hdn hop bing pipet. Chuyén thé tich can thiét (vi du 10 pL...)
hén hop dung dich d3 tron sang ONG PCR s 2.

- bt cac 6ng vao may PCR, tiép tuc giit ¢ nhiét do 48°C

- Khi chu trinh ¢ nhiét do 48°C

+ Thém thé tich can thiét (vi du 10 uL...) dung dich s6 2 (Ghép ndi) vao
Ong PCR s6 1, tron déu hdn hop (Phan ang sé luong ban sao)

+ Thém thé tich can thiét (vi du 10 uL...) dung dich sé 3 (Ghép ndi-cat)
vao Ong PCR sé 2, tron déu hdn hop (phan tng methyl hoa)

- Thuc hién chu trinh nhiét theo khuyén cdo ctia nha san xuat.

Buac 4: Phan iung PCR (Ngay 2)

- Pha hdn hop dung dich PCR theo huéng dan ciia nha san xuét.

cac thanh phan theo khuyén cao cua nha san xuat.

Héa chat S6 lwong (uL)/
mau

Nuadc khéng chira Nuclease
Dung dich chta trinh tu moi
Enzyme tong hop DNA soi d6i
Tong thé tich

- Gitr mau & nhiét do 20°C, chia thé tich hdn hop dung dich PCR phu hop

(vidu 5 pl ...) vao mdi mau, sau d6 tron déu va thuc hién PCR theo chu

trinh nhiét theo khuyén cao caa nha san xuat.

Luu y: San pham PCR ¢4 thé dugc bao quan tranh anh sang & 4°C trong

1 tuan. Trong thoi gian dai hon c6 thé bao quan & nhiét do tir -25°C dén -15°C.
4.1.3. bién di san pham MS-MLPA bang may dién di mao quan

- Khoi dong may dién di mao quan, thiét 1ap chuong trinh trén may dién
di mao quan theo huéng dan caa nha san xuét.

- Pha hon hop dung dich dién di mao quan theo cac thanh phan theo
khuyén co ctia nha san xuat, bao gom:
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Héa chat S6 lwong (uL)/
mau

Hoa chat dién di mao quan
Thang DNA chuan
San pham PCR
Tong thé tich

- Ht thé tich dung dich san pham MS-MLPA can dién di mao quan phu
hop (10-20 pL) vira pha va nho vao cac giéng trén khay chira mau.

- Pay nap va dat khay chira mau vao dung vi tri trén may dién di mao

quan va tién hanh chay may dién di mao quan theo huéng dan cta nha san xuét.
4.1.4. Thu thap dix liéu va phén tich
- Két qua phan tng MS-MLPA duoc thu thap tir may dién di mao quan
va luu trir theo qui dinh.
- Phan tich két qua MS-MLPA bing phan mém chuyén dung.
4.2. Nhan dinh két qua
4.2.1. Xem xét két qua QC
a. Tach DNA
- Luong DNA tong s6 dugc do trén may quang phd do DNA/RNA tai
budc s6ng ODso280nm > 10 ng va do tinh sach DNA trong khoang 1,8-2,0.
b. Pién di san phdm MS-MLPA
- Tin hiéu rd rang, khdng nhiéu, kich thuéc dai tin hiéu tdi wu, toi thiéu
va tdi da cho céc thiét bi dién di mao quan theo khuyén céo ciia nha san xuat.
4.2.2. Doc két qua va nhan dinh két qua
a. Poc két qua
- Két qua duoc phan tich doc 1ap bai 2 nhan vién khac nhau, theo hudéng
dan ciia nha san Xxuét.
- Ty 1é tin hiéu (Final Ratio - FR) duoc phan tich bang viéc so sanh cac
tin hiéu cac doan caa mau bénh pham véi doan twong (ng cia mau déi ching.
- B¢ léch chuan cua timg doan so véi cac doan tham chiéu phai <0,10.
- Phan tich ty 1 tin hiéu tai vi tri cac ddu do dé xac dinh méi trong quan
giira kiéu gen va sé ban sao gen.
- Ghi nhan két qua phan tich vao hé so ctia ngudi bénh.
b. Nhén dinh két qud
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- Danh phép cua céc bién thé duoc viét theo huéng dan cua HGVS.
- Nhén dinh kiéu gen tuong tng (ddng hop tir, di hop tir hodc khdng phéat
hién dot bién...).
4.2.3. Phién giai va bao cao két qua
- Phién giai két qua theo huéng dan cia ACMG.
- B4o c4o két qua theo hudng din caa cac quy trinh lién quan.

4.2.4.

Bién luan két qua cho nhing truong hop bét thuong

- Béi chiéu két qua kiéu gen va kiéu hinh.

- Tu van di truyén hoac thuc hién thém xét nghiém néu can.
4.3. Tra két qua va luu trir ho so
4.3.1. Tra két qua

- B4o céo két qua xét nghiém duoc thuc hién theo cac qui trinh lién quan,

Iwu ho so va ghi vao biéu mau can thiét va luu ho so xét nghiém.
- Két qua xét nghiém can dugc kiém tra chéo, phé duyét trude khi tra.
4.3.2. Luu trit ho so
Hd so xét nghiém duoc luu theo qui dinh.
5. NHUNG SAI SOT VA XU TRI
5.1. Truéc khi thuc hién ky thuat

Nguy co Nguyén nhan X tri
Nham mau |- Nhan vién khdng tuan |- Dao tao nhan vién lién tuc, kiém
tht quy trinh/chua dugc | tra chéo va lay lai mau bénh
dao tao pham
D6 mau - Nhan vién khong tuan | - Pao tao nhan vién lién tuc,
thi quy trinh/chua dugc | - Lay lai mau bénh pham
dao tao
Thiéu mau | - MAu bi that lac - B4o c4o lanh dao khoa, ghi nhan
- D6 mau sy viéc, khir nhiém va lién hé
nguoi bénh lay lai mau
Mau khong | - Sai dng dung mau/Sai | - Lay lai mau bénh pham
dat mau bénh pham
- Van chuyén sai qui dinh | - LAy lai mau, dao tao nhan vién
- Bao quan sai qui dinh van chuyén mau
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Nguy co

Nguyén nhan

X tri

- L4y lai mau, kkiém tra va hiéu
chuan thiét bi bao quan mau

5.2. Trong qua trinh thuc hién ky thuat

tha quy trinh

Nguy co Nguyén nhan Xir tri
Sai quy trinh | - Nhan vién khong tuan | - Dao tao nhan vién lién tuc, kiém tra
ky thuat thi quy trinh/ chua | chéo va thuc hién lai qui trinh ky
duoc dao tao thuat
Hoéa  chat | - Bao quan sai/héthan |- Chuan bi lai hoa chat
khong dat - PBao tao nhan vién sir dung va bao
quan hoa chat.
Thiét bi | - May héng - Str dung may khac cting chiic ning
dimg  dot dé thuc hién lai xét nghiém va kiém
ngot tra thiét bi dinh ki,
- Mat dién - Pam bao nguén dién uu tién va
thuc hién lai PCR
- Thiéu hoéa chat chay |- Bo sung hoa chat va khai dong lai
may may xét nghiém
Nhiém mau | - Nhan vién khong tuan | - Xir Iy lai mau va thuc hién lai xét
tha quy trinh ky thuat | nghiém
va an toan sinh hoc - Giam sét va kiém tra chéo
Luong DNA | - Nhan vién khéng tuan | - Dao tao nhan vién lién tuc, kiém tra
khong dat thi quy trinh/ chua | chéo
duoc dao tao
- [t mau - L4y lai miu
- Do tinh chat bénh hoac
thubc diéu tri cua
nguoi bénh
Po6 DNA - Nhén vién khong tuan | - Thuc hién lai quy trinh tich DNA
thi quy trinh/chua |- Kiém tra va danh gia nhan vién lién
duoc dao tao tuc
Nham mau | - Nhan vién khong tuan | - Dao tao lién tuc va kiém tra chéo
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Nguy co Nguyén nhan Xir tri
San pham |- Hoéa chat hét han st |- Thuc hién lai MLPA; dao tao lai
MLPA dung/khéng dugc bao | nhan vién trong bao quan va sur
khong dtng | quandung quidinhcua | dung hoa chat.
kich nha san xuat
thuéc/khong | - Nndm mau/ héa chat | - LAy lai mau va thuc hién lai quy
dac hiéu - Thao tac cia nhan vién | trinh ky thuat
chua dat/chua dung - Pao tao va kiém tra lién tuc

Mau noi | - Sir dung sai mau ndi | - Chon lai mau ni kiém va thuc hién
kiém khéng | Kkiém lai k¥ thuat
dat - Sai chu trinh nhiét - Thyuc hién lai phan trng

- Sai mau bénh pham - Lay lai mau/tach lai mau va thyc

hién lai quy trinh k¥ thuat
Tin hiéu cac | - Qua nhiéu san pham |- Giam thoi gian dién di/ hiéu dién
dau do trén | PCR thé
muc tin hiéu - St dyng it san pham PCR hon (T6i
t6i wu da 10% tong thé tich mau dién di)
- Pha lodng san pham PCR

Cac  dinh | - Bay hoi trong gia doan | - Kiém tra nap gia nhiét
cia dau do | lai qua dém - St dung dau ngan bay hoi, dam bao
MLPA dbc | -Bay hoi trong buéc | 6ng PCR dong chit.
Xuéng phan ung noi - Giam thoi gian thao tdc mo nap (st

- Tap chat tir mau DNA | dung pipet da kénh)

- Pha lodng hoac tinh sach DNA

Khéng c6 |- Hoa chat hét han/bao |- Kiém tra hda chat trugc khi st
san  pham | quan sai qui dinh dung, pha lai PCR
MLPA -Nong do hda chat | - Thuc hién lai phan tng MLPA trén

khong ding

- Nhan vién khong tuan
tha qui trinh

- Mt dién

- May hong

may khac
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két qua xét

nghiém

tuan tha quy trinh/
chua duoc dao tao

- Lya chon sai biéu
mau bao céo két qua

Nguy co Nguyén nhan Xir tri
Phan  tich |- Nhan vién khdng tuan | - kiém tra va phan tich chéo két qua
két qua | tha quy trinh/ chwa | xét nghiém hoic xin y kién cua bac
khéng chinh | dugc dao tao si 1am sang.
Xac
5.3. Sau khi thuc hién ky thuat
Nguy co Nguyén nhan Xir tri
Bao cao sai |- Nhan vién khong |- Thuc hién lai quy trinh k§ thuat néu

can.

- Kiém tra chéo két qua

- Bao cao lanh dao khoa va sua lai
bao cao két qua.

Tra nham két

qua Xét
nghiém cua
nguoi  bénh
khac

- Nhén vién Kkhoéng
tuan tha quy trinh

- B4o céo lanh dao va lay lai mau dé
thuc hién lai xét nghiém
- Pao tao lai nhan vién

Mat két qua

xet nghiém

- Nhan vién dé sai vi
tri luvu két qua

- Nhan vién tra nham
cho nguoi bénh khac

- Kiém tra lai ho so xét nghiém va in
lai ban két qua khac

- Kiém tra lai ho so xét nghiém va in
lai ban két qua khac

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQONG

- Gi4 tri bao dong/nguy hiém: Luong DNA tong s6 < Ing/uL, d6 tinh
sach (OD2g0/280nm) Ngoai khoang tur 1,8-2,0.

- Céach xt ly khi DNA tong sb khong dat chat lugng: tién hanh tach lai
mau bénh pham.

- Két qua dién di mao quan dat yéu cau ctiia nha san xuat.

- bién di ludn thyc hién kém theo thang chuan, da s6 luong tin hiéu cua
dau do trén mau noi kiém.

- Mau ndi kiém dat chat luong.

- Kiém soéat chét luong ky thuat MS-MLPA: phu luc.
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42. XET NGHIEM GIAI TRINH TU HE GEN MA HOA (WES) BANG
KY THUAT NGS

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xac dinh cac bién thé di truyén & viing ma hoa caa cac gen trong toan
bo hé gen, nham hd tro chan doan nguyén nhan cta cac bénh tat di truyén.
1.2. Pinh nghia, nguyén ly

Vung ma héa (coding region): La phan cia DNA chra trinh tu exon caa
gen, mang thong tin dé tong hop protein. Trinh ty ndy s& dugc phién ma thanh
mRNA va dich ma thanh chudi axit amin.

Giai trinh tu toan bo vung mé hoa cua gen (Whole Exome Sequencing -
WES/ Exome sequencing - ES) 1a ki thuat giai trinh tw DNA nham phan tich
toan b cac exon (vung ma hoa protein) trong b gen nguoi (cia khoang 22.000
gen)..

- Nguyén ly dya trén cong nghé giai trinh ty thé hé méi (Next-
Generation Sequencing - NGS), cac doan DNA duoc cat thanh cac manh nho,
giai trinh ty song song, sau d6 duoc lap rap va so sanh véi bo gen tham chiéu
dé nhan dién bién thé.

2. CHUAN BI
2.1. Nguai thuc hién:

- Bac si: 02 nguoi;

- Ky thuat y hoac twong duong: 02 nguoi.
2.2. Vat tu:

- Hoéa chit sinh pham: Bo kit tach chiét DNA, bo kit chuan bi thu vién
cho giai trinh ty, bo kit lai bat giit, bo kit giai trinh tu.

- Vat tu:

+Pau cbn 10 pL, 20 pL, 100 pL va 1000 pL;

+ Ong thu mau 1,5 mL, éng thu mau 0,2 mL;

+ Falcon;

+ Khau trang;

+ Gang tay vo trung;
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+ Gang tay xtr Iy dung cu, quan 4o bao ho, dung dich nudc rira tay, con
sat khuan tay nhanh, dung dich khir trung, khin lau tay;

+ Gidy tham, gidy xét nghiém, s6 luu két qua xét nghiém, bt viét kinh,
bat bi.

2.3. Trang thiét bj:

- May PCR;

- May giai trinh tu;

- May ly tam;

- Méay votex;

- May do ndng do va do tinh sach DNA,;

- Micropipet;

- May dong kho (Speedvac);

- Server phan tich va luu trir dir liéu;

- Tu lanh thuong;

- Tt &m sau -20°C.

2.4. Chuan bi mau bénh pham

- Loai mau bénh pham: cé thé 1a mau méu ngoai vi, dich di, gai nhau,
mau mo sinh thiét. ..

- Dung cy lay mau, chita mau, bao quan: 6ng mau chéng dong EDTA,
falcon nhya vo khuan, lam kinh, khdi nén. .. tiy theo loai bénh pham cho phi
hop.

- biéu kién bao quan va van chuyén mau bénh pham: diéu kién nhiét do
phong, néu chua thyc hién ngay trong vong 2 gid, mau can dugc bao quan ti
lanh -4 °C trong vong 24 gio hoac -20 °C néu luu trit 1au hon.

- Tiéu chuan mau bénh pham (thé tich, sé luong, chat luong...): du dé
tach chiét DNA theo yéu cau caa b kit tach chiét.

2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén ngudi bénh, tudi, tén khoa phong, chan doan, loai mau bénh pham, thoi
gian lay mau bénh pham...

2.6. Thoi gian thuc hién k§ thuat (udc tinh, don vi la gio): 60 - 90 gio

- Nhan va xtr ly mau: 1 gio.

- Tach chiét: 2 gio.
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- Thu vién: 8 gio.

- Lai bit giit: 8 gio.

- Giai trinh tu: 12-24 gi¢ (tuy vao kit sir dung).

- Phan tich dix liéu: 12-24 gio (tuy vao cdng cu phan tich di liéu va phan
cing may tinh).

- Phan tich va béo céo két qua: 12-24 gio.

2.7. Pia diém thuc hién ky thuat: Phong xét nghiém di truyén — sinh hoc phan
tur.
3. AN TOAN

- Ap dung céc bién phap an toan chung khi xir ly mau va thuc hién xét
nghiém theo quy trinh vé an toan xét nghiém, an toan dién va phong tranh chay
nod, an toan hoa chat: c6 bang chi dan an toan ting loai héa chat (co thé xay
dung quy dinh riéng néu can), an toan sinh hoc, an toan méi truong: danh gia
cac yéu té vi khi hau nhu nhiét do, d6 am, anh sang, tiéng o6n...

- Nhan vién thuc hién thao tac trén mau déu phai mac 4o lab coat, mang
ging tay, deo khau trang, va kinh bao ho mit.

- C4c hoa chit, dung dich sau xét nghiém dugc thu hoi vao binh chua
chat thai long c6 dan nhan nguy hiém sinh hoc, cac chat thai ran sau xét nghiém
duoc phan loai theo Quy trinh xur ly va phan loai chat thai.

- Tuan thu céc ndi quy, quy dinh va huéng dan thudc an toan sinh hoc.
4.CAC BUOC TIEN HANH
4.1. Cac bwéc thuc hién

Poi voi hé thong NGS tu ddng hoan toan
Quy trinh xét nghiém sé& tuan theo cic budc nhu huéng din cua nha san xuat
va huéng dan cua bo kit. Thuong bao gém cac bude nhu sau:

- Nap mau DNA hoic cfDNA/ctDNA hoic RNA...vao cartridge/ hop
hoa chét theo hudng din caa nha san xuat.

- Khai bao théng tin mau va chon b xét nghiém trén phan mém diéu
khién tu dong.

- Heé théng thuc hién tu dong cac budc: Khuéch dai vazhoac phan manh
DNA (t0y theo kit); Gan index va adapter; Tinh sach thu vién, dinh luong noi
bo va chuan bi thu vién; Tién hanh giai trinh tu va phan tich két qua tu dong
bang phan mém phan tich chuyén dung dé nhan dién cac bién thé gen.
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- Béi chiéu két qua véi co so dit liéu tham chiéu va tiéu chuan bao céo.

Lap béo céo két qua.

Poi véi hé thong NGS thia cong/ ban tw dong

Tuy theo tirng hang va ting bo kit s& c6 quy trinh chi tiét khac nhau theo huéng
dan cua nha san xuat. Nhung vé co ban s& bao gom cac budc nhu sau:

Budc 1: Tach chiét gDNA tir mau bénh pham theo hudng dan cua bo kit
tach chiét.

Budgc 2: Chuan bi thu vién tir mau gDNA theo huéng dan caa bo kit
chuan bi thu vién cho giai trinh ty. Tuy ting hdng ma bo kit lap thu vién gen
va giai trinh tu gen s& c6 ting quy trinh tién hanh riéng.

Budc 3: Phan ng lai bat giir gen muc tiéu theo hudng dan cua bo kit lai
bt gir.

Budc 4: Pinh luong thu vién gDNA bang huynh quang (Qubit,
Quantiflour) va chuan hoa (normalize) nong do thu vién tat ca cac mau trudc
Khi giai trinh tu.

Budéc 5: Giai trinh tu trén mau thu vién da chuan bi.

Céc budc tién hanh tuan tha theo hudng dan cua bo kit va nha san xuét
(Tuy ting hang Thermofisher, Illumina, Capitalbio genomics...).

DNA dugc bién tinh va tién hanh giai trinh tu dong thoi cac gen muc
tiéu trén hé thong giai trinh tu thé hé mai va hda chat danh cho may giai trinh
tu.

Budc 6: Phan tich dit liéu: Ghép ni cac doan DNA d giai trinh ty bang
phan mém tin sinh dé tao ra mét trinh ty day du cia genome.

4.2. Nhan dinh két qua

- Boc két qua: két qua dugc xuat tu dong bang phan mém phan tich két
qua.

- Phan loai bién thé, phién giai két qua.

4.3. Tra két qua va luu trir ho so

Tra két qua theo quy trinh, ghi vao biéu mau cé lién quan dén quy trinh
va Iuu ho so, tai liéu lién quan dén xét nghiém theo quy dinh.
5. NHUNG SAI SOT VA XU TRIi
5.1. Trudc khi thuc hién ky thuat:

Sai sot:
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- Khong du hoa chat sir dung.

- Hoé4 chat hét han.

- Méay mdc thiét bi hu hong.

Xir tri:

- Theo ddi chit ch& chat lwgng thudc thir: dong goi, han dung, pha ché,
bao quan, thoi gian téi wu cho viéc sir dung. ..

- Giam sat ki cong tac bao dudng dinh ky may moc, dic biét cac thiét
bi anh huang truc tiép phuong phap do quang nhu bong dén, kinh loc. ..
5.2. Trong qua trinh thuc hién ky thuat:

Sai sot:

- Ngudi 1am thi nghiém khéng ndm quy trinh ddn dén anh huong két qua
cua 16 mau.

- Mau khong dat diéu kién phan tich.

X tri

- Bao tao nhan su lién tuc.

- Kiém tra chat ché thao tac ctia ngudi 1am xét nghiém trong ting budc
thuc hién quy trinh.

- Kiém tra lai chat luong DNA, tach chiét lai néu can thiét. Kiém tra lai
diéu kién bao quan hoa chat xét nghiém.
5.3. Sau khi thuc hién k§ thuat:

Sai sot:

- Két qua khong dat QC.

- Mau c6 két qua bat thuong.

- Nhiém chéo DNA giita c4c mau.

Xt ly:

Néu mau khong dat dugc céc tiéu chuan cua quy trinh xét nghiém s&
duoc tién hanh 1ap lai dé tim ra nguyén nhan.

- Kiém tra lai 16 thudc thtr, may mac.

- Kiém tra lai quy trinh thuc hién caa 16 mau.

- Kiém tra lai tay nghé cua nhan vién.
6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG

- Y&u cau thyc hién noi kiém chét luong.
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- Y&u cau thuc hién ngoai kiém hodc so sanh lién phong hoic kiém tra
mau mu. (Yéu cau thuc hién ngoai kiém khdng bat bugc).
7. TAI LIEU THAM KHAO
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43. XET NGHIEM GIAI TRINH TU TOAN BO HE GEN (WGS) BANG
KY THUAT NGS

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xac dinh céc bién thé di truyén & ca viing ma héa va ving khéng ma hoa
ctia c&c gen trong toan bo hé gen, nham hd trg chan doan nguyén nhan cta cac
bénh tat di truyén mot cach toan dién.

1.2. Dinh nghia, nguyén ly

Vung ma héa (coding region): La phan cia DNA chra trinh tu exon caa
gen, mang thong tin dé tong hop protein. Trinh ty ndy s& dugc phién ma thanh
mRNA va dich ma thanh chudi axit amin.

Vung khéng ma hoa (non-coding region): La phan cia DNA khéng truc
tiép ma hoa protein, bao gom intron, ving diéu hoa (promoter, enhancer,
silencer), trinh tu lap, va cac vung xen k& khac. Du khdng tao ra protein, cac
viling nay van cd vai trd quan trong trong diéu hoa biéu hién gen, cau tric nhiém
sic thé, va chuc nang cua té bao

- Giai trinh ty toan bo hé gen (Whole genome sequencing - WGS/
Genome sequencing - GS): phan tich tat ca 3 ti nucleotid bo gen nguoi, bao
gom ving ma hoa - exon (cta khoang 22.000 gen) va ving khéng ma hoa.
WGS c6 thé gitp phat hién cac bién thé di truyén trén pham vi toan bo hé gen.

- Nguyén ly dya trén cong nghé giai trinh ty thé hé mai (Next-
Generation Sequencing - NGS), cac doan DNA duoc cat thanh cac manh nho,
giai trinh tu song song, sau d6 duoc lap rap va so sanh véi bo gen tham chiéu
dé nhan dién bién thé.

2. CHUAN BI
2.1. Nguwoi thuc hién:

- Bac si: 02 nguoi.

- Ky thuat y (hoac tuong duong): 02 nguoi.
2.2. Vat tu:

- Hoéa chit sinh pham: Bo kit tach chiét DNA, bo kit chuan bi thu vién
cho giai trinh tu, bo kit lai bat gitr, bo kit giai trinh tu.

- Vat tu:
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+Pau con 10 pL, 20 pL, 100 pL va 1000 pL.

+ Ong thu mau 1,5 mL, 6ng thu mau 0,2 mL.

+ Falcon.

+ Khau trang.

+ Gang tay v0 trung.

+ Gang tay xtr Iy dung cu, quan 4o bao ho, dung dich nudc rira tay, con
sat khuan tay nhanh, dung dich khir trung, khin lau tay.

+ Gidy tham, gidy xét nghiém, s6 luu két qua xét nghiém, bt viét kinh,
but bi.

2.3. Trang thiét bi:

- May PCR;

- May giai trinh tu;

- May ly tam;

- May votex;

- May do ndng d6 va do tinh sach DNA,;

- Micropipet;

- May dong kho (Speedvac);

- Server phan tich va luu tritr dir liu;

- Tu lanh thuong;

- Tt &m sau -20°C.

2.4. Chuan bi miu bénh pham

- Loai mau bénh pham: cé thé 1a mau méu ngoai vi, dich di, gai nhau,
mau mo sinh thiét. ..

- Dung cu lay mau, chira mau, bao quan: dng méau chdng dong EDTA,
falcon nhya vo khuan, lam kinh, khdi nén. .. tiy theo loai bénh pham cho phi
hop.

- biéu kién bao quan va van chuyén mau bénh pham: diéu kién nhiét do
phong, néu chua thuc hién ngay trong vong 2 gid, mau can dugc bao quan ta
lanh -4°C trong vong 24 gio hoic -20°C néu luu trit 1au hon.

- Tiéu chuan mau bénh pham (thé tich, sé luong, chat luong...): du dé
tach chiét DNA theo yéu cau cua bd kit tach chiét.
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2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du théng tin theo quy dinh:
ho tén ngudi bénh, tudi, tén khoa phong, chan doan, loai mau bénh pham, thoi
gian ldy mau bénh pham...

2.6. Thoi gian thuc hién ky thuat (udc tinh, don vi la gio): 60 - 90 gio

- Nhan va xir ly mau: 1 gio.

- Tach chiét: 2 gio.

- Tao thu vién: 8 gio.

- Lai bat gii: 8 gio.

- Gial trinh tu: 12 - 24 gio (tuy vao kit st dung).

- Phan tich dur liéu: 12 - 24 gio (tuy vao cong cu phén tich dir liéu va
phan cting may tinh).

- Phan tich va béo céo két qua: 12 - 24 gio.

2.7. Pia diém thuc hién ky thuat: Phong xét nghiém di truyén — sinh hoc phan
tur.
3. AN TOAN

- Ap dung céc bién phap an toan chung khi xir Iy mau va thuc hién xét
nghiém theo quy trinh vé an toan xét nghiém, an toan dién va phong tranh chay
no, an toan hda chat: ¢ bang chi dan an toan ting loai hoa chat (co thé xay
dung quy dinh riéng néu can), an toan sinh hoc, an toan méi truong: danh gia
cac yéu td vi khi hau nhu nhiét do, d6 am, &4nh sang, tiéng on...

- Nhan vién thuc hién thao tac trén mau déu phai mic 4o lab coat, mang
ging tay, deo khau trang, va kinh bao ho mit.

- C4c hoa chit, dung dich sau xét nghiém dugc thu héi vao binh chua
chat thai long c6 dan nhan nguy hiém sinh hoc, cac chat thai ran sau xét nghiém
dugc phan loai theo Quy trinh xtr ly va phan loai chat thai.

- Tuan thu céc ndi quy, quy dinh va huéng dan thudc an toan sinh hoc.
4.CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién

Po6i véi hé thong NGS tw @dng hoan toan
Quy trinh xét nghiém s& tudn theo cic budc nhu hudng dan cua nha san xuét
va huéng dan cua bo kit. Thuong bao gom cac budce nhu sau:
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- Nap mau DNA hoic cfDNA/ctDNA hoic RNA...vao cartridge/ hop
hoa chit theo huéng dan ctia nha san xuat.

- Khai b&o théng tin mau va chon b xét nghiém trén phan mém diéu
khién tu dong.

- Hé théng thuc hién tu dong cac budce: Khuéch dai va/hoic phan manh
DNA (tuy theo kit); Gan index va adapter; Tinh sach thu vién, dinh luong noi
bo va chuan bi thu vién; Tién hanh giai trinh tu va phan tich két qua tu dong
bang phan mém phan tich chuyén dung dé nhan dién cac bién thé gen.

- Béi chiéu két qua véi co so dit liéu tham chiéu va tiéu chuan bao céo.
Lap bao cao két qua.

Poi véi hé thong NGS thi cong/ ban tw dong
Tuy theo tirng hang va tirng bo kit s& c6 quy trinh chi tiét khac nhau theo huéng
dan ctia nha san xuat. Nhung vé co ban s& bao gom cac budce nhu sau:

Budc 1: Tach chiét gDNA tir mau bénh pham theo huéng dan caa bo kit
tach chiét.

Budgc 2: Chuan bi thu vién tir mau gDNA theo huéng dan caa bo kit
chuan bi thu vién cho giai trinh ty. Tuy ting hdng ma bo kit lap thu vién gen
va giai trinh tu gen s& cd ting quy trinh tién hanh riéng.

Budc 3: Phan ang lai bat gitr gen muc tiéu theo huéng dan cua bo kit lai
bat git.

Budc 4: Pinh lwong thu vién gDNA bang huynh quang (Qubit,
Quantiflour...) va chuan hda (normalize) nong d6 thu vién tat ca cac mau trudc
khi giai trinh tu.

Buéc 5: Giai trinh tu trén mau thu vién da chuan bi.

Cac budc tién hanh tuan tha theo hudng dan caa bo kit va nha san xuat (Tay
tung hang Thermofisher, Illumina, Capitalbio genomics...).

DNA dugc bién tinh va tién hanh giai trinh tu déng thoi cac gen muc
tiéu trén hé thong giai trinh tu thé hé mai va hda chat danh cho may giai trinh
tu.

Budc 6: Phan tich dit liéu: Ghép ni cac doan DNA da giai trinh ty bang
phan mém tin sinh dé tao ra mét trinh ty day du cua genome.
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4.2. Nhan dinh két qua

- Boc két qua: két qua duoc xuat ty dong bang phan mém phan tich két
qua.
4.3. Tra két qua va lwu trir hd so

Tra két qua theo quy trinh, ghi vao biéu mau cé lién quan dén quy trinh
va luu hd so, tai liéu lién quan dén xét nghiém theo quy dinh.
5. NHUNG SAI SOT VA XU TRI
5.1. Trudc khi thuc hién ky thuat:

Sai sot:

- Khong du hoa chét sir dung.

- Hoéa chat hét han.

- Méay mdc thiét bi hu hong.

X tri:

- Theo dbi chat ché chat lugng thudc thir: dong goi, han dung, pha ché,
bao quan, thoi gian t6i wu cho viéc st dung...

- Giam sat ki cong tac bao dudng dinh ky may moc, dic biét cac thiét
bi anh hudng truc tiép phuong phap do quang nhu bong dén, kinh loc. ..
5.2. Trong qua trinh thuc hién ky thuat:

Sai sot:

- Nguoi 1am thi nghiém khéng nam quy trinh dan dén anh huong két qua
cua 16 mau.

- Mau khéng dat diéu kién phan tich.

X tri

- Pao tao nhéan su lién tuc

- Kiém tra chat ché thao tac ciia ngudi 1am xét nghiém trong ting budc
thuc hién quy trinh.

- Kiém tra lai chat luong DNA, tach chiét lai néu can thiét. Kiém tra lai
diéu kién bao quan hoa chat xét nghiém.
5.3. Sau khi thuc hign k§ thuat:

- Sai sot:

+ Két qua khong dat QC

+ MAu c6 két qua bat thuong

+ Nhiém chéo DNA giita cAc mau

- Xu ly:
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+ Néu mau khong dat duoc cac tiéu chuan cua quy trinh xét nghiém s&
duoc tién hanh 1ap lai @é tim ra nguyén nhan.

+ Kiém tra lai 16 thudc thtr, may moc.

+ Kiém tra lai quy trinh thuc hién caa 16 mau.

+ Kiém tra lai tay nghé cua nhan vién.
6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQONG

- Yéu cau thuc hién noi kiém chat luong.

- Yéu cau thuc hién ngoai kiém hoic so sanh lién phong hoic kiém tra
mau mu. (Yéu cau thuc hién ngoai kiém khong bat buoc).
7. TAI LIEU THAM KHAO

1.Gupta A. K., Gupta U. D. (2020). Next generation sequencing and its
applications. In Animal biotechnology (pp. 395-421). Academic Press.

2. Mardis ER. Next-generation sequencing platforms. Annu Rev
AnalChem (Palo Alto Calif). 2013

3. Strachan T, Read AP. Human Molecular Genetics. 4th ed. New York:
Garland Science; 2010.

4. Bagger, F.O., Borgwardt, L., Jespersen, A.S. et al. Whole genome
sequencing in clinical practice. BMC Med Genomics 17, 39 (2024).
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44. XET NGHIEM GIAI TRINH TU GEN BANG KY THUAT
PYROSEQUENCING

1. PAI CUONG
1.1. Muc dich ky thuat

Xét nghiém nham phét hién cac bién thé gen lién quan dén chan doan,
tién luong va diéu tri bénh bang ky thuat giai trinh tu Pyrosequencing.
1.2. Pinh nghia, nguyén ly

Cong nghé pyrosequencing dua trén co s& pyrophosphate (PPi) duoc
giai phong khi nucleotide tu do méi dugc gan vao chudi trong qué trinh téng
hop soi DNA. Sau mdi nucleotide ty do duoc gan vao soi khuén trong qué
trinh tong hop. Trinh tu nucleotid dugc doc thanh cac dinh théng qua viéc
chuyén dbi ning luong pyrophosphate giai phdng trong quéa trinh téng hop
chudi DNA duuoc tiép nhan tin hiéu anh sang boi mot Sensors. Hé thdng dugc
chting nhan CE-IVD d6ng bo ca thiét bi va cac bo kit xét nghiém di kém, voi
d6 nhay 1%. Nguyén 1y co ban caa phuong phap nay bao gom cac budc: (1)
Mbt doan DNA dugc khuéch dai va soi 1am ban mau cho pyrosequencing duoc
biotin hoa. Sau khi bién tinh, soi don PCR amplicon dugc phan l1ap va duoc lai
véi mot primer giai trinh ty; (2) Phirc hop lai caa primer va sgi don khuon duoc
u véi phuc hop men (enzyme) DNA polymerase, ATP sulfurylase, luciferase,
and apyrase va cac co chat adenosine 5 'phosphosulfate (APS) va luciferin; (3)
Deoxyribonucleotide triphosphate (ANTP) dau tién duoc thém vao phan ang.
DNA polymerase xuac tac gan thém dNPT vao primer giai trinh tu, néu né b
sung Vi trinh tu soi khuon. M&i mot sy kién gan vao do di kém véi viéc giai
phong pyrophosphate (PPi). S6 phan ty PPi giai phong bang véi s nucleotide
duoc gan vao; (4) ATP sulfurylase bién doi PPi thanh ATP véi su hién dién
cua APS. Phanti ATP nay diéu khién viéc chuyén hoa luciferin thanh
oxiyluciferin dudi sy xuc tac cua luciferase tao ra anh sang kha kién ty 18 thuan
véi s6 phan tir ATP. Anh sang duoc tao ra trong phan ung luciferase xac tac
dugc phat hién boi cac cam bién va dugc nhin thdy thanh cac dinh trong di
licu dau ra tho. P9 cao caa mdi dinh ty Ié thuan véi nu dugc gan vao; (5)
Apyrase lién tuc phan giai nucleotide (ANTP) khong duoc gan vao (khong bo
véi mach khuon) va cac ATP sinh ra. Khi qua trinh phan giai hoan thanh, mét
nucleotide khac dugc thém vao; (6) Qua trinh thém cac ANTP duoc tién hanh
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tuan tu. Luu y deoxyadenosine alfa-thio triphosphate (dATPaS) duoc st dung
thay thé cho deoxyadenosine triphosphate (dATP) ¢ c6 hoat tinh voi DNA
polymerase, nhung khong phai dwgc nhan biét boi luciferase. Khi qué trinh
nay tiép tuc, cac sgi DNA b sung dugc kéo dai va trinh tu nucleotide dugc
xac dinh tir cac dinh tin hiéu trong phé dix liéu dau ra.
2. CHUAN BI
2.1. Ngwoi thuc hién

- Bac si: 01 nguoi;

- K¥ thuat y hoac twong duong: 01 nguoi.
2.2. Vit tu

- Dao cat bénh pham loai st dung mot 1an;

- Ong nghiém lay mau mau K2 EDTA;

- Lam Kinh;

- Ludi dao mo;

- Pau con 10 pl ¢b loc;

- Pau cbn 20 pl ¢6 loc;

- Pau cbn 200 pl ¢6 loc;

- Pau cdn 1mL c6 loc;

- Ong thu miu c6 nap 1,5 mL tiét trung;

-Ong thu mau ¢6 nap 0,2 mL tiét tring;

- Dai éng PCR 0,2mL;

- bia chuyén dung cho Pyrosequencing;

- Khay nhua Cartrige cho giai trinh tu Pyrosequencing;

- B0 kit giai trinh tu Pyrosequencing;

- B0 kit chay may chuyén dung trong giai trinh tu Pyrosequencing;

- Hat bead Sepharose High Performance;

- Xylene;

- Cdn chuyén dung trong sinh hoc phan tu:;

- Nudc chuyén dung trong sinh hoc phan ti;

- Gang tay cao su khong bot tan;

- Giay lau khong bui.
2.3. Trang thiét bj

- Kinh hién vi;
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- May nhuom HE;

-Bé 6n nhiét;

-May cit + Ban tai bénh pham;

-Ta am;

- Tu lanh;

-Tu hat hoa chét;

-Pippett;

- Ban say tiéu ban;

- May Votex;

- May Spin down;

- Ta An toan sinh hoc;

- May do nong d6 DNA;

- May li tam;

- Hé thong giai trinh ty gen Pyrosequencing.

2.4. Chuan bi bénh pham

- Loai mau bénh pham: Mau bénh phim mé di dugc cb dinh va vii nén
(FFPE), mau mb tuoi, mau mau, dich co thé va cac loai mau khac.

- Tiéu chuan mau bénh pham: Bam bao du s lugng té bao u da duoc
danh gia trude do trén ti€u ban da nhuom H&E.

- Quy dinh van chuyén, bao quan, luu trir bénh pham, thoi gian chuyén
dén phong xét nghiém: Mau duoc cho vao hop dung bénh pham va van chuyén
dén phong xét nghiém trong vong 4 gio ké tir khi lay mau (d6i vi mau méu,
mau dich co thé ...).

2.5. Phiéu chi dinh xét nghiém

Kiém tra chi dinh xét nghiém: ghi day du thong tin theo quy dinh, vi du
mot s thong tin chung nhu: ho tén ngudi bénh, tudi, givdng bénh, khoa phong,
chan doan, loai mau bénh pham, thoi gian l1ay mau bénh pham, két qua chan
doan.

2.6. Thoi gian thuc hién ky thuat

Thoi gian thuc hién xét nghiém tir lac tiép nhan bénh pham dén khi tra

két qua khoang tir 18 dén 36 gio.
2.7. Pia diém thuc hién xét nghiém
Phong xét nghiém di truyén — sinh hoc phan tu.
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3. AN TOAN

Phai ¢dam bao an toan vé cac quy dinh caa bénh vién:

- Quy dinh vé hiéu chinh vat tu, trang thiét bj.

- Quy dinh vé an toan dién va phong chdng chay no.

- Quy dinh vé an toan héa chat.

- Quy dinh vé an toan sinh hoc.

- Quy dinh vé kiém soat moi truong, rac thai y té.

4. CAC BUOC TIEN HANH
4.1. Chuan bj

- Quy trinh tach chiét dé thu duoc DNA tinh sach theo kit chuyén dung,
xéac dinh ndong d6 DNA sau tach chiét bang Nanodrop.

- Chuan bi hdn hop phan tng: chuan bi da s6 6ng PCR cho sb lwgng mau
can xét nghiém dot bién.

- Trudc va sau khi dat phan ung PCR phai dé tan hoa chat & nhiét do
phong, ly tam cac ong hoa chat dé tat ca dung dich nam dudi day tube.

- Chuan bi hdn hop phan tng cho tirng mdi PCR duya theo huéng dan
cua bo kit.

- Tién hanh phan ung PCR theo chuong trinh twong wng véi hudng dan
cua bg kit chuyén dung cho giai trinh ty Pyrosequencing.

- Cb dinh san pham PCR voi hat bead Sepharose High Performance:
Vortex Sepharose High Performance dén khi tao hdn hop d¢éng nhat; Chuan bj
dung dich c6 dinh DNA theo hudng dan caa b kit; Chia dung dich ¢6 dinh
DNA vao 6ng PCR 0,2 mL; Thém san pham PCR da gan biotin vao cac 6ng
tuong tng; 6ng PCR chira san pham PCR va dung dich ¢ dinh DNA duoc o
& nhiét o va thoi gian theo huéng dan cua bo kit.

- Chuan bi mau trudc khi phan tich PyroSequencing trén hé théng may
giai trinh tu: Chuan bi hdn hop mdi giai trinh tu PyroSequencing theo hudng
dan cua bo kit; Thém hdn hop mdi giai trinh tu vao giéng cua dia chuyén dung
cho giai trinh ty Pyrosequencing theo so d6 twong ung véi vi tri cac mau;
Chuan bi c&c dung dich cho may giai trinh tu: EtOH 70%, dung dich bién tinh,
dém rira, nudc tinh sach dung trong sinh hoc phén tir; Bat dia chuyén dung,
san pham PCR 1én may giai trinh ty.
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4.2. Céc buéc tién hanh

- Khai dong hé thdng giai trinh tu: Khai dong bom chan khong; Chuyén
“filter probes” vao dng chira san pham PCR. Bat “On” dé giit cac hat bead chua
san pham PCR, giit “filter probes” theo huéng dan cua bo kit; Chuyén “filter
probes” qua dung dich EtOH 70% theo hudng dan caa bo kit; Chuyén “filter
probes” qua dung dich bién tinh theo hudng dan caa bo kit; Chuyén “filter
probes” qua dung dich dém rira theo hudng dan cua bo kit; Dé “filter probes”
thang dimg, goc 900 dé kho “filter probes”, chuyén “filter probes” sang ché do
“OFF”; Pat “filter probes” vao may giai trinh ty theo vi tri twong tng, lac déu
dé céc hat bead giir trong “filter probes™ giai phong vao dia chira hdn hop moi
giai trinh tu Pyrosequencing; Chuyén “filter probes” qua nuéc tinh sach theo
huéng dan cuaa bo kit, bat “ON”; Chuyén “filter probes” qua nuéc tinh sach
theo huéng dan cua bo kit; Dé “filter probes” thang dimg, goc 900 dé khd
“filter probes”, chuyén “filter probes” sang ché d6 “OFF”; Tat bom chéan
khong; Dit dia may giai trinh ty chira mau vao block nhiét & thoi gian va nhiét
d6 theo hudng dan cua b kit; Lam mat dia may gidi trinh ty & nhiét do phong
theo hudng dan cua bo Kit.

- Chay giai trinh ty trén may giai trinh tu: Chuan bi hdn hop enzyme va
co chat theo huéng dan caa bo kit, chia nho thanh cac phan, bao quan ¢ -20
0C; Thém enzyme, co chat, nucleotide vao Cartridge theo hudng din cua bo
kit; Dat Cartridge vao may giai trinh tu; Chuan bi file chay theo phan mém giai
trinh tu trén hé théng may tinh, c6 két néi cong USB; Két ndi USB chura file
chay véi may giai trinh tu, chon “RUN”, an “OK”; Khi may chay xong, an
“CLOSE”, 1ay USB khoi may giai trinh ty va phan tich két qua trén hé théng
may tinh v&i phan mém chuyén dung.
4.3. Nhan dinh két qua

- Kiém tra chat lugng mau d6i ching theo huéng dan cua bo kit.

- Poc va nhan dinh két qua: sir dung phan mém chuyén dung danh gia
két qua giai trinh ty dua trén trinh tw DNA chuan.
4.4, Tra két qua va luu trir ho so

- Tra két va luu trit hd so theo “quy trinh tra két qua” va “quy trinh luu
trit ho so”.
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5. NHUNG SAI SOT VA XU TRi
5.1. Trwoéc khi thuc hién ky thuat

- Mau bénh pham khong dat tiéu chuan:

+ Thyc hién lay lai mau.

+ Pam bao yéu cau vé diéu kién van chuyén va bao quan mau.

- Mau sau khi tach chiét khong dam bao chét lwong va sé luong

+ Thyc hién tach chiét lai theo ding quy trinh.

+ Yéu cau lay lai mau dé tach chiét lai trong truong hop can thiét.
5.2 Trong khi thuc hién ky thuat

- Mau ddi ching khong dat:

+ Kiém tra diéu kién bao hoa chat xét nghiém.

+ Chay danh gia lai bo kit va mau dbi chung.

- Mau bénh pham khong dat diéu kién phan tich

+ Kiém tra diéu kién bao hoa chat xét nghiém.

+ Kiém tra lai chat luong DNA/RNA, tach chiét lai néu can thiét.
5.3 Sau khi thyc hién ky thuat

Sai sot trong qua trinh ghi nhan va tra két qua

- Kiém tra lai két qua da ghi nhan.

- Thuc hién lai quy trinh tra két qua.
6. YEU CAU PANH GIA VA KIEM TRA CHAT LUQNG

- Y&u cau thuc hién noi kiém;

- Yéu cau thuc hién ngoai kiém hoic kiém tra mau mu. (néu co)
7. TAI LIEU THAM KHAO

1. Quyét dinh 5530/QD-BYT ngay 25/12/2015 cua Bo y té Husng din
quy trinh thue hanh chuan trong quan ly chat luong xét nghiém.

2. Quyét dinh 3376/QD-BYT ngay 30/08/2023 cua Bo y té Ban hanh
“Pé cuong Quy trinh k¥ thuat xét nghiém.

3. Sambrook J., Fritsch E.F., Maniatis T., 2001, Molecular Cloning: A
laboratory manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor.
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45. XET NGHIEM SUY GIAM CHU'C NANG TAI TO HQP TUONG
PONG (HRD) BANG KY THUAT NGS

1. PAI CUONG
1.1. Muc dich cua ky thuat

Xét nghiém suy giam chuc ning tai t6 hop twong dong (HRD) bang ky
thuat giai trinh tu gen thé hé méi gitip tién luong va lya chon phac d6 diéu tri
trong mot sb bénh 1y ung thu.
1.2. Binh nghia/ nguyén 1y

Xét nghiém HRD st dung ki thuat giai trinh tu gen thé hé méi danh gia
tinh trang gen VA danh gia tinh bat 6n dinh hé gen va dugc thuc hién dong thoi
nham dwa ra két qua HRD - danh gia thiéu hut chirc ning tai to hop twong dong.
2. CHUAN BI
2.1. Nguwai thuc hién

- Bac si: 01 nguoi;

- Ky thuat y hoac twong duong: 02 nguoi.
2.2. Vit tw

- Ong rira may giai trinh ty;

- Ong dyng mau 1,7mL, chuy@n dung cho sinh hoc phan tu;

- Ong phan tng dung cho may dinh luong bang phwong phap huynh
quang;

- Ludi dao mo;

- Dai 8 6ng PCR kém nap;

- Ong dung mau 1,5mL, chuyén dung cho sinh hoc phan tir va chong
bam dinh;

- Ong 15 mL, chuy@n dung trong sinh hoc phan tu;

- Ong 50 mL, chuyén dung trong sinh hoc phan tu;

- Bau con (tip) c6 loc, 1000pL :

- Pau cbn (tip) c6 loc, 200pL ;

- Pau cbn (tip) c6 loc, 100pL ;

- Pau cbn (tip) c6 loc, 20uL ;

- Bau ¢on (tip) c6 loc, 10pL

- Pipet nhya 10 mL;
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- Giay lau khéng bui;
- Khau trang y té;
- Mii gidy;
- Gang tay khong bot cac ¢d dung cho sinh hoc phén tur;
- B6 tach chiét DNA tir mau md ¢ dinh formalin vui paraffin;
- Hoa chat khu paraffin;
- Hoa chit dinh lugng DNA bang phuong phap huynh quang;
- Agarose,
- bém dién di TBE 10X;
- Hoa chat nhuom DNA tir gel;
- Hoéa chat gan san pham PCR (Loading Dye);
- Thang DNA 100bp;
- Hoa chat chuan bi thu vién giai trinh ty;
- Hoa chat phan manh DNA tong so;
- Héa chat tinh sach thu vién;
- Cdn tuyét ddi dung trong sinh hoc phan tu;
- Nudc tinh sach dung trong xét nghiém sinh hoc phén tir;
- bém bao quan DNA/RNA;
- Dung dich hat tir tinh gan Streptavidin;
- Dung dich bién tinh thu vién;
- Hoa chat giai trinh tu gen tong hop;
- Thu vién ddi ching;
- Hoa chat rira may giai trinh ty;
- Dung dich lam sach duong dng trong may giai trinh tu;
- Con 70°.
2.3. Trang thiét bj
- Bo pipet;
- Gi4 giit lanh 6ng PCR;
- Gi4 tur tinh sach 6ng 0,2 mL;
- Ta mét 2-8°C bao quan mau;
- Tu lanh sau -30°C;
- Tu lanh @m sau -80°C;
- Tu an toan sinh hoc;
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- Tu thao tac PCR;

- May ly tdm lanh tdch mau dé ban;

- May ly tdm ling mau nhanh;

- May l4c rung tron mau chuyén dung cho sinh hoc phan tu;

- May u nhiét kém lic rung;

- May dinh lugng DNA bang phuong phap huynh quang;

- May nhan gen tdc d6 cao PCR;

- May real-time PCR;

- Hé thdng giai trinh ty gen thé hé méi;

- B6 nguédn va bé dién di;

- May chup anh gel dién di;

- Thiét bi trg hat pipet (pipet aid) thuy tinh ty dong;

- Can phan tich.

2.4. Nguoi bénh - mau bénh pham

- Chuan bi nguoi bénh: nguoi bénh dugc giai thich vé viec lay mau xét
nghiém, phéi hop dé 1dy miu theo ding yéu cau. Lay mau theo quy trinh kém
theo.

- Loai mau bénh pham: MAau khi nén vui parrafin. Mau cit tir mé FFPE
can dem tach chiét DNA ngay. Thoi gian bao quan cho cac mdé FFPE khong
nén qua 3 nam.

- Cac miu DNA dat tiéu chuan c6 thé dung dé chuan bj thu vién hoic
bao quan & nhiét do -20°C +5°C, tranh gid dong va lam doéng qua nhiéu lan.

- Tiéu chuan mau bénh pham: dam bao ty I¢ té bao u it nhat > 30%.

- Mau mo luu trit khong qua 3 nam.

2.5. Phiéu chi dinh xét nghiém
Kiém tra phiéu xét nghiém: Gidy chi dinh xét nghiém ghi day du théng tin
vé ngudi bénh: ho tén, tudi, givdng bénh, khoa phong, chan doan...
2.6. Thai gian thuc hién ky thuat
Thoi gian thyuc hién: khoang 40 gio.
2.7. Pia diém, thoi gian thuc hién ky thuat
Phong xét nghiém di truyén — sinh hoc phan tu.
3. AN TOAN
- Quy trinh kiém soat méi trudng va an toan phong thi nghiém kém theo.
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- Quy trinh higu chuan vat tu thiét bi di kém.

- Quy dinh an toan khi thyc hién k¥ thuat.
4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
4.1.1. Nhan bénh pham (Kiém tra thdng tin trén mau bénh pham vaéi phiéu
xét nghiém, danh gia mau c6 du tiéu chuan, xir ly mau).
4.1.2. Chuan bi dung cu, hoa chat

Dé hda chét ¢ nhiét @6 phong truge khi tién hanh xét nghiém (vai cac
hoa chat duoc yéu cau).
4.1.3. Chuan bi ho so’ xét nghiém
4.1.4. Thuc hién QC.
4.1.5. Tién hanh k¥ thuat (Cac buéc thuc hién ki thuat).
Budc 1: Tién bién tinh

- L4y cac mau DNA, chimg duong va dung dich Low TE ra ngoai va
lam tan hoé chét & nhiét 6 phong. Khi hoa chat rd dong hoan toan, tron déu
va ly tdm nhe 5-10 gidy, dé cac ong trén da.

- Chuan bi phan ung tién bién tinh trén da trong 6ng PCR 0,2 mL bing
cach thém céc thanh phan theo huéng dan b kit.

- Tron ky dung dich va ly tdm ngan, sau d6 dat mau vao may luan nhiét.
Pit phan tng thé tich va thuc hién chuong trinh sau: 98°C trong 5 phut, sau do

dat cac 6ng 1én da ngay 1ap tuc.
Budc 2: Lai

- Ra dong & nhiét do phong cac hod chat sau d6 tron déu va ly tam nhe,
dé cac tuyp trén da.

- L4y san pham tién bién tinh trén ra khoi may luan nhiét va gitr ong trén
d4. Chuan bi phan tmg lai trén da theo huéng dan cua bo kit.

- Tron déu dung dich, ly tAm nhe va dit mau 1én may PCR d3 cai dit san
chuong trinh.
Budc 3: Kéo dai-Gan

- Gid d6ng hoa chat can cho budc nay tai nhiét d6 phong. Poi hoé chat
rd d6ng hoan toan, tron déu va ly tdm nhe, gii lanh éng hod chat trén da.
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- L4y san pham lai tir may PCR ra va ciing gitt lanh trén da. Thém hdn
hop phan ung vao éng PCR, tron déu dung dich, ly tdm nhe, dat mau 1én may
PCR d3 cai dit san chuong trinh.

Budc 4: Phan cét bing exonuclease
- LAy cac hoa chat trong bé kit can cho budc ndy, tron déu va ly tim nhe,

giit cac 6ng trén da.

- Chuan bi hdn hop phan tng exonuclease digestion ngay trén da bang
cach thém céc thanh phan theo bang sau.

- Tron déu dung dich, ly tdm nhe, dit mau vao may PCR. Cai dit thé tich
phan g va chuong trinh theo huéng dan cua bé xét nghiem.

Budc 5: Khuéch dai PCR

- R4 dong cac hoa chat trong b kit cho budc nay sau d6 ra dong hoan
toan, tron déu va ly tm nhe, gitr cac 6ng trén da.

- Chuan bi hén hop phan ung khuéch dai PCR ngay trén da theo thanh
phan cua b Kit.

- Tron déu dung dich trong cac ng PCR, ly tdm nhe, cho vao may PCR.
Budc 6: Tinh sach

- Pé ong hat tir & nhiét d6 phong 30 phut, tron déu ong trude khi st dung
dé tranh hat tir bi lang.

- Thém hat tir va san pham PCR vao ong 1,5mL, tron déu, u 5 phdt tai
nhiét d6 phong.

- Pit 6ng 18n gia tir khoang 3-5 phuat dén khi dung dich trong. Nhe nhang
loai bo phan nudc noi (Van gilt 6ng trén gia tir). Tranh dé dau tip cham vao
phan hat ti.

- Van giit ong trén gia tir, thém con 80%. U tai nhiét ¢ phong trong 30
gidy, sau d6 nhe nhang loai bé phan nudc noi.

- Lap lai budc rira thém mot 1an.

- Ly tdm nhe 6ng, dat cac ong tro lai gia tir. M nap céc 6ng, loai bo
hoan toan con con sot lai trong dng, 1am khé hat tir trong khoang 2-3 phut

Luu y: Khong lam khé qua 1au vi ¢6 thé 1am giam chat lugng DNA

- B6 6ng mau ra khoi gia tir. Thém dém TE (pH8,0). Tron déu, u 3 phut
tai nhiét do phong.



317

- bat éng mau vao gia tir khoang 3-5 phuat dén khi dung dich chuyén
trong. Nhe nhang chuyén phan nuéc noi sang éng 1,5mL ma khéng cham vao
phan hat ti.

Luu y: Thu vién di tinh sach c6 thé luu ¢ -20°C + 5°C khong qué hai

tuan.

Budc 7: Déanh gia chat luong thu vién

- Panh gia nong do thu vién va kich thudc doan DNA.
Budéc 8: Giai trinh tu
4.2. Nhan dinh két qua

- Xuét dir liéu giai trinh tu va tai Ién phan mém phan tich chuyén dung.

- Xem xét két qua QC: Néu giéi han ngudng két qua noi kiém va hanh
d6ng khic phuc khi QC khong dat. QC dat yéu cau s& doc két qua xét
nghiém.

- Poc két qua va nhan dinh két qua

- Boc két qua: Két qua sau khi duoc phan tich qua phan mém s& kiém
tra tinh trang dot bién gen va tinh bat 6n hé gen.

- B4o céo két qua: Tra két qua trén phan mém quan ly thdng tin cua
bénh vién.

- Bién luan két qua cho nhitng trudong hop bat thuong: nong d6 DNA
sau tach chiét qua thap, QC sau giai trinh ty khong dat thi tién hanh lai quy
trinh xét nghiém.

4.3. Tra két qua va lwu ho so
Tra két qua theo quy trinh lién quan, ghi vao biéu mau co lién quan dén

quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRi
5.1. Trwoc khi thyce hién ky thuat

Sai s6t/ Nguyén nhan gay

_ . X tri
sai léch ket qua

Thuc hién lay lai mau.
Pam bao yéu cau vé diéu kién van chuyén va
bao quan mau.

Mau bénh pham khong dat
tiéu chuan
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Mau sau khi tach chiét
khong dam bao chat lugng
va sb luong

Thuc hién tach chiét lai theo dung quy trinh.
Yéu cau lay lai mau dé tach chiét lai trong
truong hop can thiét.

5.2. Trong qua trinh thuc hién ky thuat

Sai s6t/ Nguyén nhan gay
sai léch két qua

Xir tri

Mau ddi chimg khong dat

Kiém tra diéu kién bao hoa chat xét nghiém.
Chay danh gié lai bo kit va mau ddi ching.

Mau bénh pham khong dat
diéu kién phan tich

Kiém tra diéu kién bao hda chat xét nghiém.
Kiém tra lai chat luong DNA, tach chiét lai
néu can thiét.

5.3. Sau khi thuc hién ky thuat

Sai s6t/ Nguyén nhan gay
sai léch két qua

Xir tri

Sai sot trong qua trinh ghi
nhan va tra két qua

Kiém tra lai két qua da ghi nhan
Thuc hién lai quy trinh tra két qua

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQONG
- Thuc hién noi kiém va danh gia két qua noi kiém theo quy dinh.
- Tham gia, thyuc hién va danh gia két qua ngoai kiém/so sanh lién phong

(néu co).

- Bao dudng may dinh ky hang ngay, hang tuan va hang thang theo quy

dinh.

- Hoéa chat, vat tu trudce khi dua vao sir dung can duoc Kiém tra/danh gia
theo quy dinh, dam bao chit luong va du co sd hoa chat, vat tu dé thuc hién

xét nghi¢m.

7. TAl LIEU THAM KHAO

1. Pellegrino B, et al. ESMO Open. 2019;4(2):e000480;
2. Sandra van Wilpe et al, 2021, Homologous Recombination Repair
Deficiency and Implications for Tumor Immunogenicity, Pubmed center
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4. Zhiwen Shi et al, 2023, Genomic and molecular landscape of
homologous recombination deficiency across multiple cancer types, Scientific
reports

5. Truong Pai hoc Y Ha Noi, Bai giang y sinh hoc phan tir, Nha xuat
ban Y hoc, 2023.
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46. XAC PINH TY LE CON BENH TOI THIEU (MRD) MAU TOAN
PHAN BANG KY THUAT NGS

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xéc dinh ty 1& ton du téi thiéu cua gen bénh sau diéu tri véi mau mau
toan phan (whole blood) bang k¥ thuat giai trinh tu gen thé hé méi NGS (Next-
Generation Sequencing).
1.2. Pinh nghia, nguyén ly

- S6 lugng té bao mang gen dot bién trong bénh 1y 4c tinh suy giam sau
qua trinh diéu tri, dic biét 1a diéu tri nham dich. Ty 1& ton du cac té bao mang
dot bién nay co thé duoc danh gia thong qua giai trinh tu gen dich va so sanh
alen dot bién vai alen tham chiéu. Ky thuat NGS c6 do phan giai cao, do do,
ty 1& ton du tdi thiéu caa bénh co thé dugc danh gia chinh xac ¢ ty 18 thap.

- Ky thuat nay phan tich tén du toi thiéu cua bénh dua trén mau toan
phan, khong phan tach theo dong té bao.
2. CHUAN BI
2.1. Nguai thuc hién:

- Bac si: 01 nguoi;

- K§ thuat y hoac twong duong: 02 nguoi.

2.2. Vit tu
Vit tw, sinh pham Piéu kién bao quan
Kit tach té bao Theo huéng dan cua nha
Kit tach chiét DNA san xuat

Kit do nong d6 DNA

Kit giai trinh ty gen

Vit tu, sinh pham phu trg khéc
Ong ly tm vé tring 1,5-2mL
Pau tip pipet 10-1000ul vé tring

2.3. Trang thiét bj
2.3.1. Trang thiét bi tryc tiép
- T an toan sinh hoc cap II;
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- May ly tam éng mau thé tich 10mL (EDTA/ Streck tube);

- May ly tam lanh cho éng 2mL/1,5mL (2-8 °C);

- May vortex, may spindown;

- Tu lanh 2°C - 8°C;

- Tt lanh &m sau (-20°C dén -80°C);

- Giatur loai 0,2 mL va 1,5mL;

- Pipet céac loai 2, 10, 100, 200, 1000 pL;

- Bong hd hen gio;

- Cot tach té bao;

- May tach té bao bang hat tur;

- May giai trinh tu gen va thiét bj di kém.
2.3.2. Trang thiét bi phu tro

- Phan mém quan Iy xét nghiém;

- B6n rira mat khan cap.
2.4. Chuan bi miu bénh pham

- Bénh pham Ia mau ngoai vi, dich hit tuy xuong, chdng dong (6ng
EDTA K2/K3).

- MAu méu 6n dinh khi luu trir & nhiét &6 phong trong 24h hozc 1 tuan
& diéu kién 2-80C.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 1ay mau bénh pham...
2.6. Thoi gian thuc hién ky thuat

U'6ce tinh tir l0c bat dau cho dén khi két thiic xét nghiém: 48-72 gio.
2.7. Pia diém thuc hién ky thuat

Phong xét nghiém di truyén — sinh hoc phan tu.
3. AN TOAN

- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
suét qua trinh 1am xét nghiém.

- Phan loai dting rac thai va loai bo réac thai ngay sau qua trinh thyc hién
xét nghiém.
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- Thuc hién kiém soat diéu kién moi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién moi truong”.
4. CAC BUOC TIEN HANH
4.1. Cac bwdéc thyc hién
4.1.1. Thuc hién k¥ thuat bang hé théng NGS tw dng hoan toan
Budéc 1. Chuan bi miu:

- Tiép nhan va kiém tra thong tin mau bénh pham ( méau ngoai vi, tay
xuong, dich sinh hoc....).

- Tach chiét DNA hoic RNA/ctDNA/CfDNA tir mau theo huéng dan
cua bo kit twong thich véi hé théng.

- Panh gia ndng d6 va do tinh sach acid nucleic bang thiét bi twong
duong ( vi du Qubit, NanoDrop....)

Budc 2. Chuan bi hé thong va hoa chat

- Chuan bi cartridge/ hop hoa chat va vt tu tiéu hao theo hudng dan cia
nha san xuat.

- Pam bao hoa chat va vat tu con han ding, bao quan dung diéu kién.

- Lap dat hoa chat, tip, khay chtra vao vi tri quy dinh trén hé thong.

Buéc 3. Nap mau va khai bao thong tin

- Nap DNA/ctDNA hoic RNA d3 tach chiét vao cartridge hoic vi tri
mau theo hudng dan cia nha san xuat.

- Khai béo théng tin mau trén phan mém diéu khién ( ma s, loai mau,
bang gen/panel, théng s6 phan tich....)
Budc 4. Van hanh hé théng

Theo huéng dan caa nha san xuat, hé thong tu dong hoan toan cac budc
sau: chuan bi thu vién giai trinh ty, gin index/adapter, tinh sach thu vién, dinh
lwong thu vién va pha lodng, nap thu vién vao flow cell hoic budng giai trinh
tu. Thuc hién giai trinh tu tu dong.
Budc 5. Phan tich di liéu , kiém tra va bao cao két qua.
4.1.2.Thuc hién ky thuit bang phwong phapNGS ban tw dong/ thi cong

Tuy theo tirng hing va tiing hé thong may, tiing bo kit s& c6 quy trinh
chi tiét khac nhau theo huéng dan cua nha san xuat. Tuy nhién, c6 mot sé budc

chung nhu sau:
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4.1.2.1 Tach chiét DNA

- Tach chiét DNA sir dung bo sinh pham va theo huéng dan caa nha san
XUA.

- Mau DNA ¢6 thé luu ¢ 2-8°C trong 24h va luu trit 1au hon & -20°C.
4.1.2.2. Giai trinh tw gen

- Khuéch dai DNA dich bang chuong trinh PCR;

- Phan manh DNA;

- Gan index bang phan wng PCR theo quy trinh caa nha san xuat;

- Tinh sach thu vién DNA st dung hat tur;

- Khuéch dai thu vién DNA bang chuong trinh PCR;

- Tinh sach lan 2;

- Péanh gia chat lugng va do ndng do thu vién sir dung thiét bi thich hop
vi du: Qubit, NanoDrop.....

- Bién tinh, pha lodng thu vién DNA,;

- Chuan bj cartridge héa chat;

- Nap mau thu vién;

- Giai trinh tu trén may NGS.
4.2. Phan tich va nhan dinh két qua

- Panh gia két qua chay duya trén cac thong sé chay NGS, nhu mat do
cluster, d6 phu (coverage),...

- Xuat két qua tir may NGS va thuc hién phan tich trén phan mém tin
sinh hoc (MiSeq reporter, CLC Genomic Workbench, IGV,...).
4.3. Tra két qua va luu trir ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRIi

SAI SOT XU TRI
= Lay mau khéng du hoic sai chat | = Thuc hién ding huéng din qui
chbng dong. cach lay mau.

= Sai sOt trong dan ma xir ly mau | = Kiém tra ding thong tin hanh
dan dén nham mau, sét mau chinh khi gan ma
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= L&y nhiém trong qua trinh PCR | = Tuan thu ding quy trinh k¥ thuat,
cho két qua &m tinh/duong tinh gia thi tw nho mau trong qua trinh
PCR

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG

- Kiém soat cac mau chang (hoidc IC) theo huéng dan di kém bo sinh
pham st dung.

7. TAI LIEU THAM KHAO

1. Deng, X., Zhang, M., Zhou, J. et al. Next-generation sequencing for
MRD monitoring in B-lineage malignancies: from bench to bedside. Exp
Hematol Oncol 11, 50 (2022).

2. Cheng, S., et al. (2022). Next generation sequencing as the new gold
standard for MRD detection in B-ALL. Journal of Laboratory and Precision
Medicine

3. Qiumei Yao et al. Upgraded Standardized Minimal Residual Disease
Detection by Next-Generation Sequencing in Multiple Myeloma. The Journal
of Molecular Diagnostics, Vol. 22, No. 5, May 2020
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47. XAC PINH TY LE CON BENH TOI THIEU (MRD) THEO DONG
TE BAO BANG KY THUAT NGS

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xéc dinh ty 1é ton du tbi thiéu cua gen bénh sau diéu tri voi mau mau,
da duoc tach dong té bao, bang ki thuat giai trinh tu gen thé hé mai NGS
(Next-Generation Sequencing).

1.2. Pinh nghia, nguyén ly

- S6 lugng té bao mang gen dot bién trong bénh 1y 4c tinh suy giam sau
qua trinh diéu tri, dic biét 1a diéu tri nham dich. Ty 1& ton du cac té bao mang
dot bién nay co thé duoc danh gia thong qua giai trinh tu gen dich va so sanh
alen dot bién vai alen tham chiéu. Ky thuat NGS c6 do phan giai cao, do do,
ty 1& ton du tdi thiéu caa bénh co thé dugc danh gia chinh xac ¢ ty 18 thap.

- K thuat nay phan tich ton du t6i thiéu cua bénh véi mau da duoc phan
tach theo dong té bao (dong tay hoic lympho) bang hat tir gan khang thé dic
hiéu cho mdi dong té bao.

2. CHUAN BI
2.1. Nguai thuc hién:
- Bac si: 01 nguoi;
- K§ thuat y hoac twong duong: 02 nguoi.

2.2. Vat tw
Vit tw, sinh pham Piéu kién bao quan
Kit tach té bao Theo huéng dan cua nha
Kit tach chiét DNA san xuat

Kit do nong d6 DNA

Kit giai trinh tu gen

Vit tu, sinh pham phu trg khéc
Ong ly tam vé trung 1,5-2mL
Pau tip pipet 10-1000ul vé tring
2.3. Trang thiét bj

- T an toan sinh hoc cap II;

- May ly tdm dng mau thé tich 10mL (EDTA/ Streck tube);
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- May ly tam lanh cho éng 2mL/1,5mL (2-8 °C);

- May vortex, may spindown;

- Tu lanh 2°C - 8°C;

- Tt lanh &m sau (-20°C dén -80°C);

- Giatu loai 0,2 mL va 1,5mL;

- Pipet céac loai 2, 10, 100, 200, 1000 pL;

- Bong hd hen gio;

- Cot tach té bao;

- May tach té bao bang hat tur;

- May giai trinh tu gen va thiét bj di kém.
2.4. Chuan bi mau bénh pham

- Bénh pham Ia mau ngoai vi, dich hit tiy xuong, chdng dong (6ng
EDTA K2/K3).

- Mau méu 6n dinh khi luu trir & nhiét d6 phong trong 24h hozc 1 tuan
& diéu kién 2-8°C.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, giudng bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 1ay mau bénh pham...
2.6. Thoi gian thuc hién ky thuat

U'6ce tinh tir l0c bat dau cho dén khi két thiic xét nghiém: 48-72 gio.
2.7. Pia diém thuc hién ky thuat
Phong xét nghiém di truyén — sinh hoc phan tu.
3. AN TOAN

- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
sudt quéa trinh 1am xét nghiém.

- Phan loai dtng rac thai va loai bo réac thai ngay sau qua trinh thyc hién
xét nghiém.

- Thuc hién kiém soat diéu kién moi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién moi truong”.
4. CAC BUOC TIEN HANH
4.1. Cac buéc thuc hién
4.1.1 Tach té bao bang hat tir

- U bach cau véi hat tir gdn khang thé dac hiéu trong 15 phit.
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- Gan cot tach vao gid tir, chuan bi 6ng 15 mL dé dung chat thai.

- Cho 1 mL Buffer vao cot dé rira cot. Poi dung dich qua cot hoan toan.

- Cho tiép dung dich té bao thu dugc & budc 2 1én cot. Doi dung dich
qua cot hoan toan.

- Rira cot 3 1an, mdi lan 500 pL Buffer. Doi dung dich qua cot hoan toan.

- L4y cot ra khoi gia tir, chuyén sang éng 15 mL sach.

- Cho 1 mL Buffer I&n cot. Dung bom day toan bd dung dich vao ong
15mL. Lip lai budc ndy. Téng thé tich thu dugc 1a 2 mL.

- Ly tdm 300g trong 10 phdt.

- Thu té bao, bao quan 2-8°C dé xtr Iy & budc tiép theo
4.1.2. Tach chiét DNA

- Tach chiét DNA sir dung b6 sinh pham va theo huéng dan caa nha san
XUAL.

- Mau DNA ¢6 thé luu & 2-8°C trong 24h va luu trit 1au hon ¢ -20°C.
4.1.3. Giai trinh tw gen

- Khuéch dai DNA dich bang phan tmg PCR theo huéng dan caa nha
san Xuat;

- Phén manh DNA,;

- Gan index bang phan wng PCR theo quy trinh caa nha san xuat;

- Tinh sach thu vién DNA st dung hat tur;

- Khuéch dai thu vién DNA bang phan tmg PCR theo hudng dan cua
nha san xuat;

- Tinh sach lan 2;

- Panh gia chat lugng va do nong do thu vién bang hé théng dinh lugng
huynh quang Qubit hoic phwong phép, thiét bi twong twong duong.

- Bién tinh, pha lodng thu vién DNA;

- Chuan bi cartridge hda chat;

- Nap mau thu vién;

- Giai trinh tu trén may NGS.
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4.2. Phan tich va nhan dinh két qua

- Panh gia két qua chay duya trén cac thdng sé chay NGS, nhu mat do
cluster, d¢ phu (coverage),...

- Xuat két qua tir may NGS va thuc hién phan tich trén phan mém tin
sinh hoc (MiSeq reporter, CLC Genomic Workbench, IGV,...).
4.3. Tra két qua va luu trir hd so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRi

SAI SOT XU TRI

= Lay mau khong du hoic sai chat | = Thuc hién dung huéng dan qui cach

chbng dong. ldy mau.

= Sai s6t trong dan ma xtr ly mau | = Kiém tra diing thong tin hanh chinh
dan dén nham mau, sét mau khi gan ma

= L&y nhiém trong qua trinh PCR | = Tuan thi dung quy trinh k¥ thuat,
cho két qua am tinh/duong tinh th tw nhd mau trong qué trinh PCR
gla

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQONG

Kiém soat cac mau chung (hoic IC) theo huéng din di kém bo sinh
pham sir dung.

7. TAI LIEU THAM KHAO

1. Deng, X., Zhang, M., Zhou, J. et al. Next-generation sequencing for MRD
monitoring in B-lineage malignancies: from bench to bedside. Exp Hematol Oncol
11, 50 (2022).

2. Cheng, S., et al. (2022). Next generation sequencing as the new gold
standard for MRD detection in B-ALL. Journal of Laboratory and Precision
Medicine

3. Qiumei Yao et al. Upgraded Standardized Minimal Residual Disease
Detection by Next-Generation Sequencing in Multiple Myeloma. The Journal of
Molecular Diagnostics, Vol. 22, No. 5, May 2020

4. MACS CD3 Microbeads human protocol



48. XAC PINH TY LE CON BENH TOI THIEU (MRD) BANG KY
THUAT NGS

1. PAI CUONG
1.1. Muc dich caa ky thuat

Xéc dinh ty 1é bénh tén du tdi thiéu (MRD- Minimal Residual Disease)
& murc ¢ phan tir sau diéu tri bang k¥ thuat giai trinh tu gen thé hé mai NGS

(Next-Generation Sequencing).
1.2. Pinh nghia, nguyén ly

S6 lugng té bao mang gen dot bién trong bénh ly 4c tinh suy giam sau
qua trinh diéu tri, dic biét 1a diéu tri nham dich. Ty 1& ton du cac té bao mang
dot bién nay co thé duoc danh gia thong qua giai trinh tu gen dich va so sanh
alen dot bién vai alen tham chiéu. Ky thuat NGS c6 do phan giai cao, do do,
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ty 1& ton du tdi thiéu caa bénh co thé dugc danh gia chinh xac ¢ ty 18 thap.

2. CHUAN BI
2.1. Nguwoi thuc hién:

- Bac si: 01 nguoi;

- Ky thuat y hoac twong duong: 02 nguoi.

2.2. Vat tw

Vit tw, sinh pham

Picu kién bao quan

Kit tach chiét DNA

Kit do nong d6 DNA

Kit giai trinh tu gen

Theo hudng dan cua nha
san xuat

Vit tu, sinh pham phu tro khac

Ong ly tam vé trung 1,5-2mL

Pau tip pipet 10-1000ul vé tring

2.3. Trang thiét bj
2.3.1. Trang thiét bi tryc tiép
- T an toan sinh hoc cap I;

- May ly tam dng mau thé tich 10mL (EDTA/ Streck tube);
- May ly tam lanh cho dng 2mL/1,5mL (2-8 °C);

- May vortex, may spindown;
- Tu lanh 2°C - 8°C;
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- T lanh &m sdu (-20°C dén -80°C);

- Giatur loai 0,2 mL va 1,5mL;

- Pipet céc loai 2, 10, 100, 200, 1000 pL;

- Bong hd hen gio;

- May giai trinh tu gen va thiét bj di kém.
2.3.2. Trang thiét bi phu tro

- Phan mém quan Iy xét nghiém;

- Bdn rira mat khan cép.
2.4. Chuan bi miu bénh pham

- Bénh pham la mau ngoai vi, dich hit tiy xwong, chong déng (ong
EDTA K2/K3).

- MAu mau 6n dinh khi luu trir & nhiét d6 phong trong 24h hoac 1 tuan
& diéu kién 2-8°C.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thong tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doan, loai mau bénh
pham, thoi gian 14y mau bénh pham...
2.6. Thoi gian thuc hién ky thuat

U'6e tinh tir l0c bat dau cho dén khi két thiic xét nghiem: 48-72 gio.
2.7. Pia diém thuc hién ki thuat
Phong xét nghiém di truyén — sinh hoc phan tu.
3. AN TOAN

- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
sudt quéa trinh 1am xét nghiém.

- Phan loai dtng rac thai va loai b rac thai ngay sau qua trinh thyc hién
xét nghiém.

- Thuc hién kiém soat diéu kién moi trudng theo “Quy trinh theo ddi va
kiém soat diéu kién moi truong”.
4. CAC BUOC TIEN HANH
4.1. Cac bwéc thuc hién
4.1.1. Thuc hién k¥ thuat bang hé théng NGS tw dong hoan toan
Bwéc 1. Chuan bj miu:
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- Tiép nhan va kiém tra thong tin mau bénh pham ( méau ngoai vi, tay
xuong, dich sinh hoc....).

- Tach chiét DNA hoic RNA/ctDNA/cfDNA tir mau theo hudng dan
ctua bo kit twong thich véi hé théng.

- Panh gia ndng d6 va do tinh sach acid nucleic bing thiét bj tuwong
duong ( vi du Qubit, NanoDrop....)

Budc 2. Chuan bi hé thdng va hda chat

- Chuan bj cartridge/ hop hoa chat va vt tu tiéu hao theo hudng dan cua
nha san xuat.

- Bam bao hoa chat va vat tu con han ding, bao quan dung diéu kién.

- Lap dat hoa chat, tip, khay chtra vao vi tri quy dinh trén hé thong.

Buéc 3. Nap mau va khai bao thong tin

- Nap DNA/ctDNA hoic RNA d3 tach chiét vao cartridge hoic vi tri
mau theo hudng dan cia nha san xuat.

- Khai b&o théng tin mau trén phan mém diéu khién ( ma s, loai mau,
bang gen/panel, théng sé phan tich....).
Budc 4. Van hanh hé thdng

Theo huéng dan cia nha san xuat, hé thong tu dong hoan toan cac budc
sau: chuan bi thu vién giai trinh ty, gan index/adapter, tinh sach thu vién, dinh
luong thu vién va pha lodng, nap thu vién vao flow cell hoic buong giai trinh
tu. Thuc hién giai trinh tu tu dong.
Budc 5. Phan tich dit liéu , kiém tra va béo céo két qua.
4.1.2.Thuc hién ky thuat bang phwong phapNGS ban tw dong/ thii cong

Tuy theo tirng hing va tiing hé thong may, tiing bo kit s& c6 quy trinh
chi tiét khac nhau theo huéng dan cua nha san xuat. Tuy nhién, c6 mot sé budc
chung nhu sau:
4.1.2.1 Tach chiét DNA

- Tach chiét DNA sir dung bo sinh pham va theo huéng dan cia nha san
XUAL.

- MAu DNA c6 thé luu & 2-8°C trong 24h va luu trit lau hon & -20°C.
4.1.2.2. Giai trinh tu gen

- Khuéch dai DNA dich bang phan tng PCR theo chwong trinh thiét 1ap
tir huong dan cua bo Kit;
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- Phan manh DNA (néu sir dung quy trinh yéu ciu budc phan manh);

- Gin index bang phan tng PCR theo quy trinh ctia nha san xuat;

- Tinh sach thu vién DNA st dung hat tur;

- Khuéch dai thu vién DNA bang chuong trinh PCR;

- Tinh sach lan 2;

- Panh gia chat lugng va do ndng d6 thu vién sir dung Qubit;

- Bién tinh, pha lodng thu vién DNA;

- Chuan bi cartridge hda chat;

- Nap mau thu vién;

- Giai trinh tu trén may NGS.
4.2. Phan tich va nhan dinh két qua

- Panh gia két qua chay duya trén cac thong sé chay NGS, nhu mat do
cluster, d6 phu (coverage),...

- Xuat két qua tir may NGS va thuc hién phan tich trén phan mém tin
sinh hoc (MiSeq reporter, CLC Genomic Workbench, IGV,...).
4.3. Tra két qua va lwu trit ho so

Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén
quy trinh va luu ho so xét nghiém.
5. NHUNG SAI SOT VA XU TRI

SAI SOT XU TRI

= Lay mau khéng du hoic sai chat | = Thuc hién ding huéng din qui
chong déng. cach lay mau.

= Sai sOt trong dan ma xir ly mau | = Kiém tra dGng théng tin hanh
dan dén nham mau, sét mau chinh khi gan ma

= L&y nhiém trong qua trinh PCR | = Tuan thu ding quy trinh k¥ thuat,
cho két qua 4m tinh/duong tinh gia th tw nho mau trong qua trinh

PCR

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG
Kiém soat cac mau chang (hodc IC) theo hudng dan di kém b sinh
pham st dung.
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49. XET NGHIEM MARKER DI TRUYEN CAP GHEP BANG KY
THUAT REAL-TIME PCR

1. PAI CUONG
1.1. Muc dich

Dinh luong té bao ngudi cho (hién) & ngudi nhan (nguoi bénh) dugc ghép
té bao goc tao mau bang ky thuat Real-time PCR.
1.2. Dinh nghia, nguyén ly

- Trong ghép té bao gdc tao mau dong loai, muc tiéu chinh cua viéc danh
gia tinh trang moc manh ghép 1a gitp tién luong cac bién ching sau ghép nhu
thai ghép, bénh ghép chéng chii nham can thiép bang cach diéu chinh, st dung
cac phac do diéu tri hop ly.

- O muc do phan ta, nguyén 1y co ban cua phan tich moc manh ghép 1a xac
dinh su khéac biét vé hé gen giira nguoi cho va nguoi nhan. Mot phan khac biét
rat nho cua hé gen cd thé dugc dung 1am chi thi phan tir dé phan biét hai ca thé
khac nhau nhu STR (short tandem repeat - cac doan lip ngau nhién), VNTR
(variable number tandem repeat - da hinh sé luong cac doan 1ap), indel
(insert/deletion polymorphism - da hinh thém/mat doan), SNP (single
nucleotide polymorphism - da hinh nucleotide don)...

- Phuong phap q-PCR dinh luong té bao ngudi cho & ngudi nhan sau ghép
dua trén chi s6 Cq la thoi diém duong biéu dién khuyéch dai vuot qua duong
huynh quang nén cua céc chi thi phan tir khac biét gitra ngudi cho va ngudi
nhan.

1.3. Pham vi &p dung

- Nhan vién duoc dao tao vé sinh hoc phan tu.

- Quy trinh duoc &p dung dé dinh luong té bao ngudi cho & ngudi nhan
duoc ghép té bao gdc tao mau.

1.4. Cac thuat ngir sir dung trong quy trinh:

- 0-PCR: Quantitative realtime Polymerase chain reaction- dinh lugng phan
tring chudi téng hop.

- DNA: axit deoxyribonucleic.

- Chimerism: Trong ghép tuy ddng loai, chimerism (thé kham) Ia thuat ngix
chi su xuat hién cac dong té bao cua ngudi cho trong co thé ngudi nhan
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KQXN: Két qua xét nghiém.
2. CHUAN BI
2.1. Ngwoi thuc hién:
- Bac si: 01 nguoi;
- Ky thuat y hoac tuong duong: 02 nguoi.
2.2. Yéu ciu vat liéu, hoa chat sinh pham

- Dung dich Ficol Paque Plus

- Khéng thé CD3 micro beads, cot tach tir, dung dich ria

- Kit tach DNA gom: buffer lysis, Wash |, Wash |1, proteinase K, cét loc.

- Hoa chat dinh danh cé thé (phan biét ngudi cho va nguoi nhan)

- Hoa chat theo d&i moc manh ghép
2.3 Vit tu - trang thiét bi

- May realtime-PCR.

- May ly tdm ly tam day nhon, may 1 nhiét, may vortex.

- Box vo trung.

- Bau con 1mL, 200pL, 20pL vé tring, free-nuclease.

- Ong ly tam day nhon 1,5 mL, 0,2mL vé tring, free-nuclease.

- Pipetman 1mL, 200puL, 20uL.

2.4 Bénh pham

- La mau bénh pham cua ngudi cho va ngudi nhan trudge ghép (mau DO) va
mau bénh pham cua ngudi bénh sau ghép (D+).

- Mau DO can 6 6ng mau toan phan dugc chong dong bang EDTA, thé tich
la 2 mL/1 dng.

- Mau D+ :

+ Néu lam theo ddi moc manh ghép trong mau toan phan (whole blood)
can lay 3 dng mau toan phan dugc chéng dong bang EDTA, thé tich 1a 2 mL/
1mau.

+ Néu lam theo d&i moc manh ghép trong té bao T (T cell) can lay 5 dng
mau toan phan duoc chong déng bang EDTA, thé tich 12 2 mL/ 1mAu.

2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi ddy du théng tin theo quy dinh:
ho tén nguoi bénh, tudi, givdng bénh, tén khoa phong, chan doén, loai mau bénh
pham, thoi gian 1ay mau bénh pham...
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2.6. Thai gian thuc hién ky thuat
Khoang: 08-12 gio.
2.7. Pia diém thuc hién ky thuat
Phong xét nghiém di truyén — sinh hoc phan tu.
3. AN TOAN
- Nhan vién phai mang gang tay, khau trang va mic trang phuc y té trong
suét qua trinh 1am xét nghiém.
- Phan loai dting rac thai va loai bé réac thai ngay sau qua trinh thyc hién
xet nghiém.
4. CAC BUOC THUC HIEN
4.1. Thuc hién phan wng realtime-PCR
Tuy theo loai may, theo kit cac hang khac nhau s€ c¢6 cac budc thuc hién
theo huéng dan cua nha san xuat. Cu thé gom moét s6 budc nhu sau:
- Ra dong hoa chat, nhe nhang vortex va ly tam tat ca cac ong.
- Chuan bi 6ng 0,2 mL, ghi tén hoac ma s bénh pham.
- Chuan bi PCR master mix theo hd so xét nghiém. Vortex va ly tam.
- Chia 6pl PCR master mix vao tat ca cac ong.
- Thém 5ul KMRtype mix 01 - 10 vao ting 6ng. Riéng 6ng POS va NTC
thém 5pl mau tham chiéu.
- Thém 9ul DNA d3 pha loang vao cac 6ng 01 - 10 va éng POS. Riéng dng
NTC thém 9ul H20.
- Tron déu va ly thm nhanh tat ca céac 6ng.
- Piat cac 6ng vao may g-PCR va chay theo chu trinh nhiét va so d6 mau
da cai 6 budc 2 muc 7.3.1.
4.2. Tinh toan két qua
Tuy theo hudng dan cua ting may, kit caa cac hing khac nhau thi tinh
toan két qua s& theo hudng dan ciia nha san Xuat.
Budc 1: Xuat két qua g-PCR tir phan mém nhu sau:
- Vao Quantification data
- Chon EXPORT—> Custom export
- Chon Export format CSV(*.csv) = Export
- Save file dir liéu vao D/Chimerism /Gene Dx/Folder tén nguoi bénh
Budc 2: Nhap két qua g-PCR vao phan mém KMRengine va xuat report
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=>» Chon BROSE EXPERIMENT

=>» Open file rheo tén Experiment name (da tao ¢ buoc 1muc 7.3.1)

= IMPORT (miii tén mau xanh 14 cay)-> Chon file két qua (.csv) da luu
o buoc 1l muc7.4.4

= Bim APPROVE

= Bam REPORT -> Save as file report vao folder tén ngudi bénh trong 6

D

Doc két qua tir file report va tra két qua xét nghiém theo céc biéu mau

dinh kem quy trinh.

4.3. Bién luan va phan tich két qua

Két qua xac dinh chi thi phan tir khac biét gitra ngudi cho va ngudi nhan
trudc ghép té bao gbc tao mau va két qua dinh luong té bao ngudi cho & nguoi
nhan sau ghép té bao goc tao mau duoc phan mém cua may tinh toan. Trong
d6, két qua dinh luong té bao nguoi cho & nguoi nhan sau ghép dugc thé dién
duai dang %. Cong thire tinh nhu sau:

Ty 1€ % moc manh ghép (% chimerism) = 100% / 2*AACq

Trong do:

+ Cq: thoi diém duong biéu dién khuyéch dai vuot qua dudng huynh
guang nén.

+ ACq: s6 chu ky sai khac gitra Cq gen chi thi va Cq gen tham chiéu.

+ AACQ: s6 chu ky sai khéac gitta ACq mau ngudi nhan truéc ghép va
ACQ mau nguoi nhan sau ghép.

+ 2/°AACQ: s6 lan sai khéc tinh tir lwong DNA khoi dau gitta mau nguoi
nhan sau.

5. SAlI XOT VA XU TRI

- Lay mau chua dung qui cach (thiéu thé tich mau, st dung sai chat chong
dong).

- Sai s6t trong dan ma xir Iy mau dan dén nham mau, sét mau.

- Lay nhiém trong qué trinh tach bach cau , tach DNA, thuc hién g-PCR
(nham mau, cAc mau bi day sang nhau trong qua trinh thao tac...) cho két qua
sai léch nhu c6 duong khuyéch dai & ching H20, khong c6 duong khuyéch dai
& mau sau ghép. ..
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6. KIEM TRA CHAT LUQNG

Trong mét lan xét nghiém két qua chi dugc chap nhan khi: chimg duong
c6 duong khuyéch dai véi Cq nhu khuyén céo cua kit st dung; ching H,0
khong xuat hién duong khuyéch dai; do 1ip lai cuia mau teong duong nhau.
7. TAI LIEU THAM KHAO

1. Mehdi A. et al.,Quantitative assessment of hematopoietic chimerism
after bone marrow transplantation by real-time quantitative polymerase chain
reaction, Blood 2002, 99 : 4618 - 4625.

2. Bach C. et al., Monitoring of hematopoietic chimerism by real-time
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50. XET NGHIEM GIAI TRINH TU HE GEN BENH LY (CES) BANG
KY THUAT NGS

1. PAI CUONG
1.1. Muc dich:

Huéng dan thuc hién xét nghiém giai trinh tu hé gen bénh ly (Clinical
Exome Sequencing - CES) bang ki thuat giai trinh tu gen thé hé moi (Next-
Generation Sequencing - NGS)

1.2. Dinh nghia, nguyén ly

Giai trinh tu hé gen bénh ly (Clinical Exome Sequencing - CES) la xét
nghiém sir dung phuong phéap Giai trinh tu thé hé méi (NGS) dé phat hién céac
bién thé trong gen lién quan dén cac bénh vi du: di truyén hoic ung thu... bang
cach sir dung phuong phap giai trinh tu mot phan hé exome di duoc mo ta co
lién quan dén 1am sang (bénh 1y).

2. CHUAN BI
2.1. Nguwoi thuc hién:

- Bac si: 01 nguoi;

- Ky thuat y hoac twong duong: 02 nguoi
2.3. Trang thiét bi
2.3.1. Trang thiét bi truc tiép

- Hé thong giai trinh tu gen NGS;

- May tinh ¢4 phan mém phan tich dit liéu giai trinh tu;

- May PCR;

- B6 luu dién;

- May tron mau;

- May ly tam loai dé ban;

- Tu an toan sinh hoc cap II;

- May 1 nhiét kém lac rung;

- May Vortex;

- May ly tdm Spin down;

- Tu lanh 2°C - 8°C;

- Tu lanh @m sau -20°C;

- Tu lanh @m sau -70°C;
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- B6 pipet céc kich ¢& tir 1 pL dén 1000 pL.
2.3.2. Trang thiét bj phu tro

- May vi tinh;

- May in;

- May in ma vach;

- Phan mém quan Iy xét nghiém;

- B6n rira mat khan cap.
2.4. Chuan bi miu bénh pham

Bénh pham 14 2mL mau toan phan chéng dong EDTA. Bao quan mau
& 2 - 8°C, giao mau dén khoa xét nghiém trong vong 72 gio ké tir khi lay
mau.
2.5. Phiéu chi dinh xét nghiém

Kiém tra phiéu chi dinh xét nghiém: ghi day du thdng tin theo quy
dinh: ho tén nguoi bénh, tudi, giwong bénh, tén khoa phong, chan doan, loai
mau bénh pham, thoi gian lay mau bénh pham...
2.6. Thai gian thuc hién ky thuat

U6 tinh tir l0c bat dau cho dén khi két thiic xét nghiém: 72h gio.
2.7. Pia diém thuc hién ki thuat

Phong xét nghiém di truyén - sinh hoc phan tir.
3. AN TOAN

- Nhan vién phai mang ging tay, khau trang va mac trang phuc y té
trong sudt qua trinh 1am xét nghiém

- Phan loai dung rac thai va loai bé rac thai ngay sau qué trinh thuc
hién xét nghiém.

- Thyc hién kiém soat diéu kién moi trudng theo “Quy trinh theo ddi
va kiém soat diéu kién moi truong”.
4. CAC BUOC THUC HIEN

(Theo hwéng dan cua nha san xudt bg sinh pham).

- Néu sir dung hé théng NGS tu dong thi quy trinh xét nghiém sé tu
dong theo cac bude nhu huéng dan ciia nha san xuat.

- Néu sir dung hé théng NGS bén tu dong thi cac budc s& tly theo hé
théng may, kit s& c6 huéng dan cac budce chi tiét khac nhau, tuy nhién co ban
s& gom cac budc chung sau:
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4.1. Chuan bi thwr vién

Budc 1. Chuan bi enzyme

Budc 2. Gan Adapter

- Chuan bi hén hop phan @ng trong éng PCR v triing

- Tron k§ bang cach nhe nhang hat 1&n xuéng. KHONG vortex. Spin
down nhanh.

- Pit ong vao thiét bi PCR va chay chuong trinh PCR
Budc 3. Tinh sach mau bang hat tir

- Hoa lai cac hat da duoc can bang ¢ nhiét do phong bang céach vortex.

- DUng pipet lay 40 pl (0,5X) hat vao 80 ul san pham gan adapter. Tron
ki bang céach vortex nhe hoic pipet Ién xudng 10 1an rdi chuyén sang Lo Bind
Tube 1,5mL méi (6ng PCR 0,2mL hoic dia 96 giéng)..

- U & nhiét 6 phong trong 6 phuit.

- Bt mau Ién gia tir. Poi cho dén khi dung dich trong (khoang 5 phut).
Giit no trén gia tir va can than loai bo phan noi phia trén ma khdng 1am xé&o
tron cac hat.

- Giit mau trén gi4 tir, thém 500 pl (hodc 200ul néu sir dung Ong PCR
0,2mL hoic dia 96 giéng) ethanol 80% méi chuan bi dé ria hat. KHONG
huyén phi lai cac hat. U trong 30 gidy & nhiét d¢6 phong va can than loai bo
phan noi phia trén ma khdng 1am x&o tron cac hat.

- Lap lai Budéce 5.

- Quay nhanh, dit 6ng vao thiét bi tach tir va loai bo etanol dur.

- Giit ong trén gia d& tir, mé 6ng va lam kho hat trong khdng khi trong
5 - 10 ph(t (tranh say kho qua mirc) cho dén khi khéng con cin ethanol. QUAN
TRONG: Cécbeads bi khd qua muc cho dén khi xuat hién vét nit 1am giam
hi¢u qua ly giai.

- Thém 20 pL nuée khong c6 nuclease vao mau co hat beads, huyén pho
lai va tién hanh budc 4

Budc 4. Khuéch dai thu vién da gan Adapter

Budc 5. Tinh sach mau bang hat tr

- Hoa lai cac hat da duoc can bang ¢ nhiét &6 phong bang céach vortex.
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- DUng pipet lay 40 pl (0,5X) hat vao 80 ul san pham gan adapter. Tron
ki bang céach vortex nhe hoic pipet Ién xudng 10 1an rdi chuyén sang Lo Bind
Tube 1,5mL mai (6ng PCR 0,2mL hoic dia 96 giéng)..

- U & nhiét @6 phong trong 6 pht.

- Bt mau 1én gi4 tir. Doi cho dén khi dung dich trong (khoang 5 phut).
Giir n6 trén gia tir va can than loai bé phan néi phia trén ma khéng lam xao
tron cac hat.

- Gii{t mAu trén gié tir, thém 500 pul (hodc 200pul néu sir dung Ong PCR
0,2mL hoic dia 96 giéng) ethanol 80% mai chuan bi dé raa hat. KHONG
huyén phi lai cac hat. U trong 30 gidy & nhiét d¢6 phong va can than loai bo
phan noi phia trén ma khdng 1am x&o tron cac hat.

- Lap lai Budéc 5.

- Quay nhanh, dat 6ng vao thiét bi tach tir va loai bo etanol du.

- Giit ong trén gia d& tir, mé 6ng va lam kho hat trong khdng khi trong
5 - 10 pht (tranh say khd qua mire) cho dén khi khong con can ethanol. QUAN
TRONG: Cécbeads bi khd qua muc cho dén khi xuat hién vét nit 1am giam
hiéu qua ly giai.

- Thém 20 pL nudc khong co nuclease vao mau co hat beads, huyén phi
lai va tién hanh budc 4.

Budc 6. Panh gia chat luong va sé lugng cua ting thu vién dugc gan

Index

Budac 7. (Tuy chon) Loai bo Adaptor-Dimer

1. Lairta

2. khuéch dai thu vién

3. Gop thu vién

Thiét lap giai trinh tu gop thu vién. Dya trén hé théng Giai trinh ty va
Flow cell duoc st dung, ching t6i khuyén ban nén 1am theo huéng dan cua
nha san xuat vé cach gop va giai trinh tu.

N6i chung, dua trén cac yéu cau vé do sau giai trinh ty va nong do mol
cua dung luong flow cell duoc tinh toan va gop lai trudc d6 dé tao ra du di
lieu cho mdi mau.

4. Giai trinh tu gen

5. Phan tich két qua
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Dir liéu giai trinh ty gen dugc phan tich trén cac phan mém chuyén biét

vi du nhu: Miseq reporter, IGV, CLC cancer research workbench...

VTARGETED

SOMATIC ANOTATION
DATABASES (VCF)

ARIANT
CALLING

TRIMMING
QC METRICS

QUALITY CHECK

RAW DATA e

SOMATIC (VCF)

ALIGMENT
(AM)

VARIANT
CALLING

GERMLINE

GERMLINE
(VCF) DATABASES

FILTER

As per Allele CSM+
frequency &

Phenotypic REPORT
information

A
ANNOTATION
)

4.2. Tra két qua va luu trir ho so
Tra két qua theo quy trinh lién quan, ghi vao biéu miu c6 lién quan dén

quy trinh va luu ho so

xét nghiém.

5. NHUNG SAI SOT VA XU TRI

Van dé Nguyén nhan Cach khic phuc
DNA - Luong té bao bach cau |- Diéu chinh luong té bao
khong qua nhiéu so véi ¢& cot | ban dau theo mac phu
tinh sach, tach; hop vai cot;

IAn RNA. |- Budc rira khong thuc hién Ting thém 1 budc ria.

tot.

Tong hopgen |-
dich khong -
thanh cong

Moi khong du dac hiéu;
Nong do cac thanh phan
phan tng khdng phu hop;
Chua t6i wu nhiét do.

Kiém tra lai moi, nong do
c4c thanh phan phan tng
va tién hanh chay
gradient nhiét dé téi wu
nhiét d6 phan tng;

Két qua doc -
trinh tu bi nhiéu

Thu vién DNA khong dat
du do tinh sach;

Bién tinh chwa hoan toan;
Budc gan barcode khong
thanh cong;

Kiém tra budc tinh sach
va chuan hoa thu vién;
bam bao nhiét 3o va thoi
gian bién tinh;
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Van dé Nguyén nhan Céch khic phuc
- Luong thu vién dua vao |- Kiém tra budc gin
qua nhiéu; barcode theo quy trinh

- Nhiém chéo gitra cac | chuan;
mau. - Kiém soat lugng thu vién
dua vao doc trinh tu;

- Panh s va thay dau con
sau khi thao tac véi moi
mau dé loai bo nhiém
chéo.

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQONG

Panh gia chat luong: chat luong mé chay giai trinh tu dat yéu cau khi
dat duoc cac chi s6 theo quy dinh cua ting hang, ting bo Kit, tirng panel khac
nhau: vi du : Q30 > 70%; mat d6 cum : > 500K/mm2; d6 lap bao phu: >

7. TAI LIEU THAM KHAO
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51. NUOI CAY TE BAO DICH Ol

1. PAI CUONG
1.1. Muc dich caa ky thuat

Nudi cay té bao tir dich 6i nhiam nhan sé lugng cac té bao thai thu duoc
tir dich 6i dé phuc vu céc xét nghiém chan doan di truyén trude sinh.
1.2. Dinh nghia, nguyén ly

Té bao 6i (amniocytes) la cac té bao cua thai nhi, c6 nguon goc tir da, hé
bai tiét, hd hap va mang 6i, co trong nudc di. C4c té bao nay dugc coi la mau
dai dién cua thai nhi, vi chiing bong ra truc tiép tir cdc mé cua thai.

Trong thu thuat choc i (amniocentesis), mot lugng nho dich 61 dugce lay
ra. Tuy nhién, s6 luong té bao i ban dau rat it, khong du cho phan tich. Do do,
can phai nudi cay té bao trong phong xét nghiém dé dat dugc hai muyc dich
chinh:

Tang sb lugng té bao: Nho qua trinh nguyén phan, té bao di sé sinh san,
tao ra mot quan thé da 16n cho cac xét nghiém di truyén truéc sinh.

Loai bo té bao me: Qua trinh nudi cay chon loc gilp tach va loai bo céc
té bao ciia me c6 thé 1an vao mau, dam bao két qua phan tich chi phan anh chinh
Xé&c vat chat di truyén cua thai nhi.

Nudi cdy ting sinh té bao 6i dwa trén qua trinh nguyén phan cua té bao,
day 1a qué trinh phan chia cua té bao soma trong do, tir mot té bao ban dau, sau
n 1an phan chia lién tiép s& tao duoc 2" té bao con ¢ bo nhidm sic thé gidng
hét nhau va giéng hét té bao me ban dau.

2. CHUAN BI
2.1. Nguwoi thuc hién:

- Bac si: 01 nguoi;

- Ky thuat y hoac tuong duong: 01 nguoi.
2.2. Vit tu, héa chat

- Ong lay mau vo trung 15mL;

- Chai nuéi cdy vo trung day 25 cm2;

- Bom tiém, dén con, nhan dan;

- Dung dich Trypsin;
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- Moi trudng nudi cay té bao 6i (AminoMax I1- Gibco hoic tuong duwong)
(dam bao chat luong nhu mau sac, han sir dung..). Bao quan méi truong nudi
cdy & nhiét d6 -20°C, ra dong tir tir & nhiét d6 2-150C. Mbi trudng nudi cay sau
khi da dong bao quan & nhiét d6 2-8°C, khong cho dong lai. Str dung méi trueong
d3 rd dong trong thoi han tdi da 1 tuan;

- Colcemid, dung dich KCI 0.075 M;

- Dung dich ¢ dinh Methanol: Acetic acid (3:1 ty 18 thé tich);

- Lam kinh, pipet vo trung.

2.3. Trang thiét bj

- Buong cay vo tring.

- Kinh hién vi thuong Nikon, kinh hién vi dao nguogc Carl Zeiss.

- Ta am 37°C/5% COs,.

- May ly tdm, tu lanh.

2.4. Chuan bi miu bénh pham

- Béi v6i mau dich 6i: 10-15mL dich 6i duoc lay vo tring trong phong
thu thuat, dung trong 2 dng day nhon loai 15mL vo trung dwoc van chuyén vé
phong xét nghiém. Chat lvgng mau: dich 4i trong, c6 mau vang chanh va khéng
lan mau. Truong hop dich i 1an mau sé anh huong dén chat luong két qua xét
nghiém.

- Kiém tra di chiéu tén, tudi, dia chi, tudi thai, chi dinh va ngay choc 6i
trén tuyp dich 6i véi hd so nguoi bénh, gin ma sé bénh pham theo ma sé cua
phong xét nghiém.

- Mau duoc bao quan trong diéu kién nhiét do phong khong qua 25°C,
khong qua 24 gio.

2.5. Phiéu chi dinh xét nghiém

2.6. Thai gian thuc hién ky thuat
Tir 7 dén 10 ngay.

2.7. Pia diém thuc hién ky thuat

Phong xét nghiém di truyén - sinh hoc phan tir.
3. AN TOAN

- Str dung trang thiét bi bao ho ca nhan: ging tay, 4o blouse, khau trang
khi thuc hién xét nghiém.

- Tuan thu cac nguyén tic an toan sinh hoc phong xét nghiém.



347

- Céc thao tac trong quy trinh can dam bao v tring.

- Khong dé hda chat tiép xdc véi da, mat. Trong trudng hop tiép xdc voi
mét, rira ngay mat voi nudce sach va tim tu van y té.

4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
Budc 1: chuan bi dung cu, trang thiét bi va ha chat

- M&i mau chuan bi 02 chai nudi cdy, mdi chai nudi cay ghi thong tin
ngudi bénh, ngay cay, va ma s Lab caa phong xét nghiém.

- Mbi truong nudi cay :AmnioMaxTM -1l complete cua hang Gibco -
USA hoic mdi truong tuong duong, dé am trong bé 6n nhiét 370C.

Budc 2: Nudi cay 6i

- Dung dich i sau khi hit ra cho vao éng 15mL van chit nat. Cho vao
ly tam 1000 rpm trong 10 phdt, hat bo dich noi, dé lai khoang 0,5-1mL cin 6i.

- Hoa tan nhe can 6i bang pipet vo tring.

- Cho vao mdi 6ng 4mL moi truong cay 6i da lam am, tron déu roi hut
ra chai nudi cay.

- bt chai nudi cdy vao ta am 37°C/5% COs.

- Sau 5 ngay nudi cay lay ra kiém tra té bao moc dudi KHV déo nguoc,
chai chua té bao 6i moc tbt s& dugc thay méi trudng (4mL méi trudong 1 1an
thay), theo ddi hang ngay ( téi ngay thir 7- 10) cho dén khi mat do té bao khoang
70-90%..

Budc 3: Panh bong té bao

- Loai bé méi trudng da nudi cay trong chai.

- Trang lac chai té bao nudi ciy bang 2 mL PBS1x rdi loai bo dich. (PBS
1x da dugc dé am 37°C).

- Thém vao mdi chai can thu té bao 1mL dung dich trypsin d3 dé 4m ¢
37°C, dé 3-5 phat/ 37°C. Kiém tra sy bong cua té bao bang kinh hién vi dao
nguoc. Panh nhe thanh chai nudi cay dé té bao bong ra.

- Thém 2mL méi truong c6 huyét thanh roi d6 toan bo dung dich va can
té bao sang ong 15 mL day nhon. Kiém tra chai nudi ciy dé chac chan té bao
d3 bong hét va da d6 hét té bao sang éng 15mL day nhon. Truong hop van con
nhiéu té bao chua bong, 1ap lai tir buéc 3y 3.
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- Ly tdm 1000rpm trong 10 phut, hat bo dich noi phia trén. Dé lai can
0.5-1mL. Cin nay c6 thé dung dé cay truyén hoic bao quan dé lam xét nghiém
di truyén.

4.2. Nhan dinh két qua

- Nhin thay vét duc can té bao dudi day dng sau ly tam.

- Trudng hop khdng nhin thay cin té bao sau ly tdm, kiém tra lai chai
nudi cdy dé chac chan té bao da dugc danh bong hoan toan va duoc chuyén hét
sang ng ly tam.

4.3. Tra két qua va luu trir ho so

Giao mau hoic luu mau va ghi vao nhat ki nudi cay té bao.
5. NHUNG SAI SOT VA XU TRi

- Trypsin khong danh bong hét té bao nudi cay: Can rira méi truong nudi
cay trude khi danh bong bang PBS1x. Kiém tra trypsin da dé am trudc khi cho
vao danh bong té bao.

- Khong thu duoc cin té bao hodc tu duoc it can: Can kiém tra té bao da
duoc chuyén hoan toan tir chai cay sang dng ly tim hay chua bang soi chai cay
trén KHV so1 nguoc.

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQONG

Kiém tra chat lugng cac hoa chat theo tiéu chuan cua hang
7. TAI LIEU THAM KHAO

Marilyn S. Arsham, Margaret J. Barch, (2017), “The ACT Cytogenetics
Laboratory Manual”, 4th ed. Wiley, DOI:10.1002/9781119061199.
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52. NUOI CAY TE BAO GAI RAU

1. PAI CUONG
1.1. Muc dich caa ky thuat

Quy trinh nudi cay té bao gai rau nham muc dich c6 du té bao té bao gai
rau (trophoblast cells) dé phuc vu cac xét nghiém chan doan di truyén
1.2. Dinh nghia, nguyén ly

Sau khi thu tinh, hop tir trai qua qué trinh phan bao, biét hoa thanh hai
dong té bao chinh: khéi té bao bén trong (inner cell mass) s& tao ra phoi thai,
va nguyén bao nudi (trophectoderm) s& phét trién thanh nhau thai. Gai rau
(Chorionic Villi) 12 cac cau tric vi thé tir mang dém caa phoi, tao nén nhau thai
va la giao dién trao d6i chat gitra me va thai. Ca gai rau va thai nhi déu c¢d chung
ngudn goc tir mot hop tir duy nhat, do do, vat chat di truyén cia chlng vé co
ban 1a giong nhau. Nguyén 1y nay 1a co s cua phuong phép sinh thiét gai rau
(Chorionic Villus Sampling - CVS), mét ky thuat chan doan trudc sinh.

Tuy nhién, sy trong dong di truyén khong phai lac nao ciing tuyét doi
do hién tugng kham (mosaicism). Truong hop phd bién nhat 14 kham gigi han
& béanh rau, khi chi co céc té bao gai rau c6 bat thuong di truyén. Té bao me 1an
vao mau sinh thiét ciing 1a mot nguyén nhan gay sai léch.

Do d6, khi két qua CVS khdng rd rang, cac chuyén gia sé& dé nghi thém
cac xét nghiém bd sung nhu choc 6i dé x4c nhan chan doan.

Nudi ciy té bao gai rau 1a qua trinh bit budc dé co du sé lugng té bao
cho phan tich di truyén. Qué trinh nay dua trén nguyén phan, gidp mét té bao
ban dau tao ra nhiéu té bao con cé bo nhiém sic thé giéng hét nhau, dam bao
tinh chinh xac caa xét nghiém.

2. CHUAN BI
2.1. Nguwai thuc hién:

- Bac si: 01 nguoi;

- Ky thuat y hoac twong duong: 01 nguoi.
2.2. Vit tu, héa chat

- Ong lay mau vé trung 15mL.

- Chai nuéi cy vé trung day 25 cm2.

- Bom tiém, dén con, nhan dan, kéo cat mo, kep vo tring.
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- Dung dich Trypsin 0,4 - 0,5%.

- Moi trudng nudi cay té bao 6i (AminoMax I1- Gibco hoic tuong duwong)
(d4am bao chét luong nhu mau sic, han st dung..). Bao quan méi trudong nudi
cay ¢ nhiét do -20°C, ra dong tir tir & nhiét d6 2-15°C. Mo6i truong nudi cay sau
khi d3 dong bao quan & nhiét do 2-8°C, khong cho dong lai. Str dung moi truong
d3 ra dong trong thoi han ti da 1 tuan.

- Colcemid, dung dich KCI 0,075 M.

- Dung dich ¢ dinh Methanol : Acetic acid (3:1 ty Ié thé tich).

- Lam Kinh, pipet vo trung.

2.3. Trang thiét bj

- Budng ciy v tring.

- Kinh hién vi thuong Nikon, kinh hién vi dao ngugc Carl Zeiss.

- Ta am 37°C/5% CO;

- May ly tdm, tu lanh.

2.4. Chuan bi miu bénh pham

- It nhat 20mg tua rau duoc dung trong lo chira dung dich Hank’s vo
tring dugc van chuyén vé phong xét nghiém trong vong 24h & nhiét &6 phong
(22-24°C).

- Kiém tra d6i chiéu tén, tudi, dia chi, tudi thai, chi dinh va ngay Iy mau
trén tuyp tua rau vai ho so nguoi bénh, gan ma sé bénh pham theo ma so cua
phong xét nghiém.

2.5. Phiéu chi dinh xét nghiém
2.6. Thoi gian thuc hién ky thuat
Tt 7 dén 14 ngay.
2.7. Pia diém thuc hién ky thuat
Phong xét nghiém di truyén - sinh hoc phan ti.
3. AN TOAN

- Str dung trang thiét bi bao ho ca nhan: ging tay, 4o blouse, khau trang
khi thuc hién xét nghiém.

- Tuan thu cac nguyén tac an toan sinh hoc phong xét nghiém.

- Céc thao tac trong quy trinh can dam bao vé tring.

- Khong dé hda chat tiép xdc véi da, mat. Trong trudng hop tiép xdc voi
mat, rira ngay mat véi nuéce sach va tim tu van y té.
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4. CAC BUOC TIEN HANH
4.1. Cac buwéc thuc hién
Budc 1: chuan bi dung cy, trang thiét bi va hoa chét

- M&i mau chuan bi 02 chai nudi cdy, mdi chai nudi cdy ghi thong tin
ngudi bénh, ngay cay, va ma s Lab caa phong xét nghiém.

- 03 dia petri duong kinh 3cm, 01 kéo cat md, 02 kep

- Dung dich Hanks 10mL; Dung dich Trypsin 0,4 - 0,5%.

- Mbi trudng nudi cdy: AmnioMaxTM -1l complete cua hang Gibco -
USA, hodc moéi trudng twong duong dé am trong bé 6n nhiét 37°C.

Budc 2: Chon tua rau

- Lay md tua rau khoang 20-50mg ra khoi 6ng chira mau va dit vao dia
petri vd triing chira 3mL dung dich Hanks (HBSS). Rtra mau tua rau lan luot
qua 3 dia petri chtra dung dich Hanks.

- Duéi kinh hién vi soi nguoc, ding kep vo trung dé tach tua rau dam
bao khong 1An mang rung va cuc mau dong cua me.

Budgc 3: Nudi cay tua rau

- Cat mau tua rau thanh nhitng manh rat nhé <= 1mm? bang kéo v trung.

- Pit khoang 5-10 manh mé di cat nho vao mdi day chai (2 chai). Dat
binh nam yén trong 20 phut, sau d6 nhe nhang thém 4 mL mai truong nudi cay
vao chai.

- bt chai nudi cdy vao ta am 37°C/5% COs.

- Sau 5 ngay nudi cay lay ra kiém tra té bao moc duéi KHV soi nguoc,
chai chua té bao 6i moc tbt s& dugc thay méi trudng (4mL méi trudong 1 1an
thay), theo ddi hang ngay ( téi ngay thir 7- 10) cho dén khi mat do té bao khoang
70-90%..

Budc 4: Panh bong té bao

- Loai bo mdi truong di nudi ciy trong chai.

- Tréang lac chai té bao nudi cay bang 2 mL PBS1x rdi loai bo dich. PBS
1x da dugc dé am 37°C.

- Thém vao mdi chai can thu té bao 1mL dung dich trypsin da dé am ¢
37°C, dé 3-5 phat/ 37°C. Kiém tra sy bong cua té bao bang kinh hién vi dao
ngugc. Panh nhe thanh chai nudi ciy dé té bao bong ra.
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- Thém 2mL méi truong cé huyét thanh rdi do6 toan bo dung dich va can
té bao sang 6ng 15 mL day nhon.

- Kiém tra chai nudi cay dé chic chan té bao da bong hét va da d6 hét té
bao sang dng 15mL day nhon. Trudng hop van con nhiéu té bao chwa bong, 1ap
lai tir buéc 4 3.

- Ly tdm 1000rpm trong 10 phut, hat bo dich noi phia trén. Dé lai can
0.5-1mL.

- Can nay c6 thé dung dé cay truyén hoic bao quan dé 1am xét nghiém di
truyen.

4.2. Nhan dinh két qua

- Nhin thay vét duc can té bao dudi day dng sau ly tam

- Trudng hop khdng nhin thay cin té bao sau ly tdm, kiém tra lai chai
nudi cdy dé chac chan té bao da dugc danh bong hoan toan va duoc chuyén hét
sang 6ng ly tam.

4.3. Tra két qua va luu trir ho so

Giao mau hoic luu mau va ghi vao nhat ki nudi cay té bao.
5. NHUNG SAI SOT VA XU TRI

- Trypsin khong danh bong hét té bao nubi cay: Can rira méi truong nudi
cdy trude khi danh bong bang PBS1x. Kiém tra trypsin da dé am trudc khi cho
vao danh bong té bao.

- Khong thu duoc can té bao hodc thu duoc it can: Can kiém tra té bao
da duoc chuyén hoan toan tir chai ciy sang éng ly tim hay chua bang soi chai
cay trén KHV soi nguoc.

6. TIEU CHUAN PANH GIA VA KIEM TRA CHAT LUQNG

Kiém tra chat lugng cac hda chat theo tiéu chuan cua hang
7.TAI LIEU THAM KHAO

Marilyn S. Arsham, Margaret J. Barch, (2017), “The ACT Cytogenetics
Laboratory Manual”,4th ed. Wiley, DOI:10.1002/97811190611909.



