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Tém tat. BRCA1 va BRCA2 1a hai gen tic ché khdi u quan trong. Viéc dot bién hai gen nay ¢ bénh nhéan
ung thu biu md budng tring dong mam va dong sinh dudng thi dap ¢ng t6t hon véi thudc ke ché
enzyme poly(ADP-ribose) polymerase inhibitor (PARPi). Gan day, mot vai thuéc PARP], nhu Olaparib
va Rucaparib, da duoc chdp thuan dung cho bénh nhén ung thu budng tring véi dot bién dong mam
BRCA1/2 boi Food and Drug Administration (FDA) va véi dot bién dong mam va dong sinh dudng ddi
v6i European Medicines Agency (EMA). Tuy nhién, hién nay Viét Nam chua c6 dit liéu nao dang tin cay
vé tinh trang d6t bién hai gen nay trong quan thé bénh nhan ung thu biéu mé budng tring nhim hd tro
cho diéu tri. Do @6, chting tdi tién hanh giai trinh tw nham khao sat dot bién hai gen BRCA1/2 dong mam
va dong sinh dudng & bénh nhan ung thu biéu m6 budng tring ngudi Viét Nam. Trong nghién cttu nay,
ching t6i tién hanh giai trinh ty hai gen nay béng Ion Torrent PGM. D&i tuong nghién ctru 1a 11 mau
md vui nén dugc thu nhén tir Bénh vién Ttr Dt ctia 11 bénh nhan ung thu biéu m6 buong tring. DNA
tlr cdc mau nay va 2 mau ddi chiing da biét thong tin dot bién duwoc tién hanh multilplex PCR véi kit
Oncomine BRCA Research Assay. Trong muwoi mot mau duoc giai trinh tw, mot dot bién gay bénh (1/11
bénh nhéan; 9,1%) da dwoc phat hién trén gen BRCAI, la d6t bién diém dwa codon stop vao trinh tw
protein tai vi tri axit amin 1772. Tém lai, quy trinh giai trinh tw cta chdng t6i thanh cong trong viéc xac
dinh va khao sat ti 1& d6t bién BRCA1/2 trong mot nhém nhoé bénh nhan ung thu biéu mo budng tring
véi mau sinh pham 1a mo vii nén.

Tt khoa: BRCA1, BRCA2, Ion Torrent PGM, ung thu biéu mo budng tring nguoi Viét Nam
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Abstract. BRCA1 and BRCA2 are two important tumor suppressor genes. The germline and somatic
mutations of these two genes in ovarian carcinomas are sensitive for treatment with ADP-ribose
polymerase enzyme inhibitor (PARPi). Recently, several PARPi drugs, such as Olaparib and Rucaparib,
have been approved for ovarian cancer with BRCA1/2 germline mutations by Food and Drug
Administration (FDA), and for both germline and somatic mutations by European Medicines Agency
(EMA). However, there have no been reliable data about the prevalence of mutations of these two genes
in ovarian carcinomas population for treatment in Vietnam so far. Therefore, we studied the prevalence
of the BRCA1/2 germline and somatic mutations among ovarian carcinomas patients in the Vietnamese
population. In this study, we sequenced these two genes by using Ion Torrent PGM. The subjects of the
study are 11 formalin-fixed paraffin-embedded tumor (FFPE) samples from 11 patients with ovarian
carcinomas obtained from Tu Du Hospital of Obstetrics and Gynecology (Vietnam). Multiplex PCR then
was performed on the DNA samples and two controls containing known mutations by using Oncomine
BRCA Research Assay. Of the sequenced 11 samples, a pathogenic mutation (1/11 patient, 9.1%) detected
on the BRCA1 gene was a nonsense point mutation causing stop codon at the position of amino acid
1772. Consequently, our sequencing workflow shows the success in identifying and investigating the
prevalence of BRCA1/2 mutation in a small group of ovarian carcinomas with FFPE tumor samples.

Keywords: BRCA1, BRCA2, Ion Torrent PGM, Vietnamese ovarian carcinomas
1 Mo dau 295.414 ca md6i dwoc chan doan va 184.799 ca ti
vong vao nam 2018 [1]. Tai Viét Nam, theo ghi

Ung thu budng trimg la mot trong nhiing nhan quan thé ung thu 2004, ung thw buong tring
ung thu thuong gdp ¢ nit gidi. Udc tinh thé gidi co
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ding hang thit 7 trong s6 cac loai ung thuw thuong
gap O niv gidi [2]. Udc tinh Viét Nam c6 s6 ca méi
duoc chan doan la 1.500, s6 ca tr vong 1a 856 va sO
ca hién hanh 1a 3.736 [1]. Phan 16n nhiing ca ung
thu bubng tring ac tinh thudc dang biéu mo,
thuong duoc chan doan ¢ giai doan tién trién khi

ma ti 1€ song 5 nam chi con 29% [3].

Trong s6 nhitng nhén t6 lam gia tdng nguy
co ung thu budng tring, phai ké dén nguyén nhan
bénh do di truyén, trong d6 dot bién dong mam &
hai gen BRCA1 va BRCA2 chiém phan 16n. Méc du
ti 16 dot bién hai gen nay trong quan thé chung la
twong doi thap (1/800-1/400), nhung dang luu y 1a
ti 1¢ nay trong quan thé bénh nhan ung thu budng
tring lai kha cao, khoang 20% gém ca dong mam
va dong sinh dudng [4]. Nguoi mang dot bién di
hop tir hai gen nay cé nguy co cao vé phat trién ung
thu budng tring véi BRCA1 la 40-60% va BRCA2
la 11-30% [5] va mot sO loai ung thw khac nhue ung

thu v(, tuyén tuy va tuyén tién liét.

BRCA1/2 la hai gen tic ché€ khéi u quan
trong, gitt vai tro then chét trong stra chita dut gay
mach d6i DNA. Hién tugng d&t gay mach doi
DNA xay ra kha pho bién trong t& bao méot khi dot
bién mat chitc nang xay ra trén gen con lai & nguoi
mang dot bién di hop tit BRCA sé dan dén bat on
bd gen va do d6 thwong gay ra ung thw. Mot leu y
quan trong khac la ung thu biéu mo budng tring
mang dot bién BRCA1/2 thi nhay vdi hoa tri liéu
platinum va thudc tc ché poly ADP-ribose
polymerase inhibitors (PARPi). Vao thang 12 nam
2014, European Medicines Agency (EMA) va Food
and Drug Administration (FDA) da chinh thtc
chdp thuan olaparib cho diéu tri trén nhitng bénh
nhan ung thu budng tring c6 dot bién BRCA1/2 [6,
7]. Tiép d6, vao thang 12/2016, thuéc PARPi thé hé
thit hai, rucaparib, duwgc FDA chép thuéan va theo
sau 1a su chap thuén tir phia EMA cho diéu tri
thuGc trén ca bénh nhan vé6i d6t bién dong mam va
dong sinh dudng [8].

Tai Viét Nam hién da cé mot s co so nghién
cteu chan doan dot bién BRCA1/2 ¢ bénh nhan ung
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the vii bang phuong phap giai trinh tw Sanger,
nhung van con nhiéu han ché do kich thuéc hai
gen nay kha lén va dot bién rai rac khap toan bd
hai gen [9, 10]. Bén canh d6, d€ phan tich tong thé
cac dot bién xay ra trén hai gen nay, Sanger va
phuong phdp khuéch dai dau do néi da moi
(multiplex ligation-dependent probe amplification
—MLPA) can duoc két hop, nhung diéu nay khéng
6 lgi vé mét chi phi cling nhu thoi gian gitra cac
lan chidn doan d€ dwa ra quyét dinh diéu tri kip
thoi. Do d0, hién chua ¢ dit liéu nao dang tin cay
tai Viét Nam vé tinh trang dot bién BRCA1/2 trong
quan thé ung thu budng tring nhim hd trg cho
diéu tri. Ngoai ra, cac nghién cttu chi diing mau
mau bénh nhan dé€ xét nghiém. Nhu thé, chi ghi
nhéan duoc ti 1& dot bién dong mam ma bo sot ti 1é
dot bién dong sinh dudng va vat liéu di truyén ti
nhitng mau nay thuong c6 chat lwong cao. Trong
khi d6, phan 16n mau sinh pham 1am sang mo6 u
dung cho tam soat dot bién dong sinh dudng lai 1a
nhitng mau mo vii nén (formalin-fixed paraffin-
embedded — FFPE). DNA phan 14p tit nhitng mau
nay thuong bi giéi han do bi phan manh va cé chat
luwong khong t6t do hién tuwgng khit amin hda ciing
nhu hién tuong lién két chéo hinh thanh trong suét

giai doan 6 dinh véi formalin [15].

Vi sy tién bd vuegt bac ciia khoa hoc va cong
nghé, ky thudt giai trinh tu gen thé hé méi dwgc dé
xuat nhw la phuong an thay thé httu hiéu va kha
thi cho phat hién bién thé ¢ hai gen nay. D€ vuot
qua nhitng han ché gap phai trong khi phan tich
véi mau mod vui nén, bo kit Oncomine BRCA
Research Assay duoc st dung két hop véi xie ly
DNA mau bang uracil-DNA glycosylase sau tich
chiét nham loai bo nhitng bién thé gia (artifacts)
xudt hién do hién twgng khir amin. Bén canh d¢, kit
Oncomine BRCA con chita cac doan moi ching ndi
(internal control primer amplicons); nhitng doan
moi nay, cung vdéi thuat toan tin sinh, cho phép
phén tich cac bién thé thém hodc mét doan 16n
(copy number variant - CNV) ma khong can t6i hai

phuwong phap khac nhau nhu da yéu cau. Quy
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trinh chan dodn tich hop hai trong mét cho thay loi
thé khong nhiing vé mat thoi gian ma con ca chi
phi trong khi van c6 thé phan tich tdng thé sy thay
d6i xay ra trén hai gen; gom cac da hinh don
nucleotide (SNV), thém hodc mat doan nho (indels)
va thém hodc mat doan 16n (CNV) [14]. Xuat phat
ttr cadch nhin nhén d6, chung t6i budc dau tién hanh
khao sat tinh trang dot bién ¢ hai gen nay trong
quan thé bénh nhan ung thu budng tring dang
biéu md bang may giai trinh tu personal genome
machine (PGM).

2 Nguyén liéu va phuwong phap

21 Nguyén liéu

Nghién ctru nay da nhan dugc “Chdp thuan
cua Hoi Déng Dao Pt trong nghién cttu y sinh
hoc —Dai hoc Y Dugc TPHCM - s6 247/DPHYD-HD
ngay 31/07/2017”. D6i twong nghién ctru gom 11
mau md viui nén (formalin-fixed, paraffin-
embedded tumor samples) ctia 11 bénh nhan c6 do
tudi trén 18, dwoc thu nhan tit bénh vién Tt Da tir
nam 2014 dén 2018 va duoc chan doan giai phau
bénh theo tiéu chuan cia WHO. S8 mau nay sau
do da dwoc mot bac si giai ph?au bénh d6c lap va co
uy tin kiém ching lai.

22 Phwong phap
Tach chiét DNA va xtt ly v6i UDG

DNA bd gen duoc phan lap tir 11 mau mo
vui nén bang kit GenJET FFPE DNA Purification
Kit (Thermo Fisher Scientific). Nhitng lat cat tir
mau mo vui nén duoc loai bo paraffin bzfmg cach
dwa 1én nhiét d6 cao (65 °C) va duoc u cung véi
enzymes proteinase K dé ly giai DNA bd gen ra
khoi t€ bao. Lién két ngang cua DNA tiét ra dugc
pha vo (gitta DNA-DNA, DNA-protein, DNA-
paraffin) bang cach gia nhiét 1én 90 °C. Cac thanh
phéan khéng mong mudn sau dé duoc loai bd &
bwdc rita; DNA bd gen con lai trén cdt dwoc thu

nhan béng dung dich rtra giai. Sau khi tinh sach,
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nong d6 DNA dugc xac dinh béng Qubit® 4.0

fluorometer.

DNA sau khi thu nhan dwoc xtt 1y véi uracil-
DNA glycosylase (New England Biolabs) dé loai
bd nhitng dot bién duong tinh gia gay ra do hién
tuong khir amin ¢ cytosine. Mau duoc G véi
enzyme nay ¢ 37 °C trong mot gio, sau d6 enzyme
phap
phenol/chloroform/isoamyl alcohol theo ti 1é

duoc  loai bo bang  phuong
25:24:1 va duwoc thu nhan lai bang phurong phép tta

vdi ethanol va mudi.

Xay dung thu vién DNA va gidi trinh ty

Sau khi tinh sach DNA, mau duoc pha loang
vé 5 ng/uL va tién hanh multiplex PCR cung véi
hai mau d&i chtng bang Oncomine BRCA
Research Assay (Thermo Fisher Scientific). Hai
mau déi chiing, mot dai dién cho dong mam
(BRCA Germline I (gDNA)) va mét dai dién cho
dong sinh dudng (BRCA Somatic Multiplex I
(gDNA)), 1a DNA b6 gen ¢ ngudn goc tit nhitng
dong t€ bao mang nhitng bién thé da biét voi
nhitng tan sudt khac nhau mua tir Horizon
(Cambrige, UK). Assay nay gom hai hon hop moi
(pool 1 va pool 2) tach biét, tirc la c6 hai phan tng
multiplex PCR cho mdi mau. Phan ting multiplex
PCR véi moi cia pool 1 gom: 2 uL 5X Ion Ampliseq
HiFi Mix, 2 pL Oncomine BRCA Pool 1, 2 uL DNA
bd gen va 4 uL nudc; va pool 2 gom: 2 uL 5X Ion
Ampliseq HiFi Mix, 2 uL. Oncomine BRCA Pool 2,
2 uL DNA b6 gen va 4 uL nudc. Chwong trinh chu
ky luan nhiét cho phan tng multiplex PCR: 99 °C
trong 2 phut, theo sau la 21 chu ky 699 °C trong 15
gidy va 60 °C trong 4 phut; sau cing mau duoc gitt
610 °C. Amplicon (nhitng doan DNA) thu dugc tie
phan ng multiplex duwoc x ly v6i FuPa reagent
dé cat bo di mot phan trinh tu primer va
phosphoryl héa amplicon khi t & 50 °C trong 10
phut, ti€p dén la 55 °C trong 10 phut va sau cung
la 60 °C trong 20 phut. B¢ giai trinh tu cung lac

nhiéu mau trén cung mot chip, the vién DNA cua
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mdi mau dwoc gén v6éi mot trinh te nhan biét
(barcode) duoc cung cap trong kit Ion Xpress
Barcode Adaptor 1 to 16 Kit (Thermo Fisher
Scientific). Amplicon n6i P1 Adaptor va Ion Xpress
Barcode theo chuong trinh nhiét la 22 °C trong 30
phut, 68 °C trong 5 phut va 72 °C trong 5 phut. Thw
vién amplicon sau khi ndi adaptor/barcode duoc
tinh sach bang AMP XP Reagent (Thermo Fisher
Scientific). Thu vién tinh sach duwoc dinh lwgng
béng Qubit® 4.0 fluorometer st dung kit Qubit
dsDNA HS assay kit (Thermo Fisher Scientific),
sau d6 pha loang mau vé 100 pmol/L va két hop

thu vién theo ti 1& tuong duong cho mdi mau.

Tiép theo, mau duoc tién hanh PCR hé phan
tan (emulsion PCR) v6i may Ion OneTouch 2 va b
kit Ion PGM™ Hi-Q™ View OT2 Kit — 200 (Thermo
Fisher Scientific), van hanh may theo sy chi dan
cta hang. Hat ISP dwong tinh (Template-positive
Ton Sphere Particles) dugc lam giau bang hat
Dynabeads MyOne Streptavidin C1 Beads trén
may OneTouch ES (Thermo Fisher Scientific). Hat
ISP tinh sach sau d6é dwgc dwa 1én chip 318. Giai
trinh tu gen duoc tién hanh trén may Personal
Genome Machine (PGM) st dung kit Ion PGM Hi-
Q View Sequencing Kit (Thermo Fisher Scientific)
theo huwéng dan cta nha san xudt, st dung dong
chay 500 lan (500-flow runs).

Phan tich dit liéu

Dit liéu trinh tw duoc xtt Iy bang phan mém
Ion Torrent Software van hanh trén Ion Torrent
Server (Thermo Fisher Scientific). So &6 van hanh
gom xtt ly tin hiéu, phat hién base (base calling), an
dinh chi s6 chat luong, cit adaptor, loai bo san
phdm trung ldp (PCR dublicate removal, hodc
demultiplexing), sap giéng ct cac trinh tu (read)
thu duoc dén bd gen tham khao H19 (human
genome 19 reference), ki€ém soat chdt luong sap
giong cot, phan tich do phu va phat hién bién thé
(variant calling). Phan tich d6 phu va phat hién
bién thé duogc thuc hién béng phan mém Torrent

Variant Caller plugin software (Thermo Fisher
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Scientific). Thong s6 duoc thiét lap cho phan mém
Variant Caller v6i mitc d¢ nghiém ngdt cao cho
phét hién dot bién dong sinh dudng. Phan phéan
tich bién thé tiép tuc duoc thuc hién bang phan
mém Ion Reporter software (Thermo Fisher
Scientific). Phan mém nay phan loai bién thé thanh
nhitng loai: thay thé mot nucleotide (single
nucleotide variation — SNV), thay thé dong thoi
nhiéu nucleotide k& can nhau (multiple nucleotide
polymorphism — MNP), thém hodc mét doan nho
(insertions hodc deletions — Indels), thém hodc mat
doan 16n véi it nhédt 1 exon tro 1én (copy number
variation — CNV), hodc khong dot bién (No calls).
Dt liéu giai trinh ty tai nhitng vi tri nghi ngo dwoc
kiém tra trec quan nho cong cu Integrative
Genomics Views — IGV (Broad Institute). Bién thé
dwgc chu thich theo danh phap duoc st dung boi
Human Genome Variation Society va dugc xem la
bién thé c6 hai (deleterious) néu chung duoc ghi
nhan 1a gay bénh (pathogenic) hodc rat c6 thé gay
bénh (likely pathogenic) nhu trong co sé dit liéu
ClinVar (d6i véi dot bién dong mam) va co so di
liéu COSMIC (d6i véi dot bién dong sinh dudng).
Nhiing dot bién missense, nonsense va frameshift
indels, mdc du khong dugc ghi nhan hodc duoc
cht thich chwa r6 y nghia (uncertain significance),
duoc coi 1a gay bénh néu ching cat ngan nhiing

domain chttc nang ctia protein.

Giai trinh ty Sanger

Dot bién gay bénh duoc xac nhan lai béng
giai trinh tw Sanger. DNA mau c6 dét bién duoc
khuéch dai v6i cdp moi thich hop tai nhiing vi tri
dot bién gay bénh. San phdm PCR duoc tinh sach
bang kit ExoSAP-IT® PCR Product Cleanup
(Thermo Scientific) theo hudng dan ctia nha san
xuat. Giai trinh tu dwoc thuc hién véi BigDye®
Terminator v3.1 (Life Technologies) va dem phan
tich sau d6 trén may ABI 3500 (Applied

Biosystems).
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3 Kétqua

3.1 Mau mé do mot bac si doc 1ap kiém chitng

Viéc sit dung tat ca mau md vui nén cho
nghién ctru nay déu cé sy dong thuan tir phia bénh
nhan. Mau md duwoc nhudém vdéi hematoxylin -
eosin (HE) va duoc mot bac si giai phau bénh thi
hai xac nhan cac khoi mé vui nén déu chira tir 70%
t& bao ung thu tro lén.

3.2 Tach chiét va xay dung thu vién

Tach chiét DNA thanh cong & ca 11 mau. Sau
khi c6 nong d6 DNA, mdi mau duwoc pha loang vé
5 ng d& chay multiplex PCR. DNA tit 11 mau cling
v6i hai mau ddi chiing duoc khuéch dai thanh
cong voi phan tng multiplex PCR va luong DNA
thu vién thu dwgc sau tinh sach du dung dé giai
trinh tyr.

3.3 Thong sé giai trinh tw

Muoi mot mau duoc chay giai trinh tw trén

chip 318 kém hai miu d&i ching (somatic,

germline). Vi s8 lwong mau 16n hon tdm trong khi
mot chip chi chay duoc t6i da tam mau theo
khuyén cdo cuia hang nén chung t6i chia lam hai
[an chay. Chip 1 gébm cac mau: HGOC-2, HGOC-3,
HGOC-5, HGOC-13, HGOC-14 va HGOC-16; va
chip 2 gom: HGOC-7, HGOC-23, HGOC-24,
HGOC-25 va HGOC-26. Trong d6 d6i véi chip 1,
phan trdm dwa mau lén chip 1a 82% (ISP loading),
tiec ¢6 31.096.094 giéng chira hat ISP. S6 luong read
c6 thé dugc st dung cho phén tich 1a 17.047.970
read va kich thuwdce trung binh (mean) cua read la
101 bp, trung vi (median) la 97 bp va yéu vi (mode)
la 91 bp — yéu vi la nhitng read véi kich thudce 91
bp ¢6 s6 luong nhiéu nhét trong bo dir liéu thu
duoc (Hinh 1). Déi véi chip 2, phan tram dwa mau
1én chip 1a 43%, gom 4.858.168 giéng chira hat ISP,
s0 luong read c6 thé st dung cho phan tich
3.110.404 va kich thudc trung binh (mean) la 108
bp, trung vi (median) la 104 bp va yéu vi (mode) la
91 bp (Hinh 2).

1.72 G 98 17,047,970 101 bp 97 bp 91 bp
Total Bases Key Signal Total Reads Mean Median Mode
82% 56% Read Length

ISP Loading
ISP Density

55XL-0307-27-20190307-BRCA-Realtime
Loadin (Avg ~ B2%)
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43% 68% Read Length
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Hinh 2. Tém tit thong s8 Tan chay trén chip 2

O chip 1, mdu HGOC-2, HGOC-3, HGOC-5,
HGOC-13, HGOC-14, HGOC-16, mau d6i ching
dong mam va mau d8i ching dong sinh dudng
déu duoc gan véi barcode véi tén lan luot tuong
tng véi lonXpress-002, IonXpress-003, IonXpress-
005, IonXpress-006, IonXpress-007, IonXpress-009,
IonXpress-011 va IonXpress-012. Trén chip 2,
HGOC-7, HGOC-23, HGOC-24, HGOC-25,
HGOC-26 va d8i chting dong sinh dudng duoc gan
barcode vdéi tén IonXpress-004, IonXpress-008,
IonXpress-009, IonXpress-010, IonXpress-011 va
TonXpress-012 tuong ting. Cac mau déu cé d6 phu
20x dat 100% (khong cé trong hinh) va d6 sau trung
binh (mean depth) méi mau déu tir 1000% trd 1én &
ca hai chip. Cac mau cé phan trdm sap giéng cot
tring muc tiéu (on target) déu trén 85%, phu hop
theo khuyén cdo ctia hang dua ra. Tuy nhién, mau
HGOC-3 ¢6 d¢ dong nhat (uniformity) thap véi chi

Barcode Name Sample

lonXpress_002 Sample 2
lonXpress_003 Sample 3
lonXpress_005 Sample 5
lonXpress_006 Sample13
lonXpress_007 Sample 14
lonXpress_ 009 Sample 16

lonXpress 011 Germline control

lonXpress_012 somatic contro

68,05% va miu HGOC-7 (264.130), HGOC 16
(349.509) va HGOC-24 (263.994) ¢6 s0 luong read
dugc sdp giéng cot dén trinh tu tham khao
(mapped read) thdp trong khi theo khuyén cdo la
trén 500.000 read. Hai mau d&i chiing c6 chat luong
tot voi do phu tring muc tiéu va d6 dong nhat déu
16n hon 98% (Hinh 3 va Hinh 4).

Trong s6 cac bién thé thu dugc nhu trong
phu luc 1 (chip 1) va phu luc 2 (chip 2), mau
HGOC-26 c¢6 mot bién thé gay bénh, nonsense,
duoc phat hién ndm trén gen BRCA1. Bién thé nay
theo Clinvar dwogc xem 1a bién thé cd hai,
c.5314C>T; p.Argl772Ter, la dot bién diém dua
codon stop vao vi tri axit amin 1772 cat ngan
protein (Genbank: NM_007300.3, exon 20). B phu
(coverage) tai vi tri nay la 1773x va tan sudt xuat
hién cua bién thé nay 1a 62,89%.

Hinh 3. Thong s6 két qua cho mdi mau c trén chip 1

DOI: 10.26459/hueuni-jns.v129i1A.5471

Mapped Reads ©On Target Mean Depth Uniformity
4,811,656 97.74% 19,246 88.96%
2,417,448 87.45% 8,318 68.05%
934,300 97.54% 3,646 75.57%
2,048,596 92.77% 7,586 75.69%
1,092,572 97.93% 4,381 87.34%
349,509 96.92% 1,356 77.47%
2,747,182 99.28% 12,286 99.79%
2,373,005 99.22% 10,599 99.54%
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Barcode Name Sample
lonXpress_004 Sample 7
lonXpress_008 Sample 23
lonXpress_009 Sample 24
lonXpress_010 Sample 25
lonXpress_011 Sample 26
lonXpress_012 Somatic

Mapped Reads On Target Mean Depth Uniformity
264,130 96.70% 1,083 94.36%
853,085 99.00% 4,167 99.46%
263,994 97.52% 1,101 98.62%
486,944 98.87% 2,086 98.51%
490,995 98.72 2,111 98.43%
606,059 98.75% 2,745 99.99%

Hinh 4. Thong s6 két qua cho mdi mau c6 trén chip 2

Dé ting dd tin cay cho quy trinh, hai mau
ddi ching duoc tién hanh chay cung bat dau tir
budc khuéch dai da mo6i vdi Oncomine BRCA
Research Assay. Hai mau d6i ching nay chira
nhitng bién thé da duoc xac dinh trudc voi tan suat
xuat hién nhat dinh nhu hang cung cdp. Mau déi
chiing dai dién cho dong sinh dudng gém 13 bién
thé da biét véi nhitng tan sudt khac nhau, gom 7,5;
10; 15; 32,5; 40 va 100%; va 13 bién thé dai dién cho
dong mam véi tan suét la 0, 50 va 100% (Bang 1&2).

Két qua giai trinh ty cho thdy tat ca cac bién thé
trong mau ching déu duoc xdc dinh ¢ tan sudt
quan sat thuc nghiém. Trong mau chiéng dong
mam, nam bién thé€ trén gen BRCA1 va bon bién
thé trén gen BRCA2 déu duoc phét hién trong khi
bdn bién thé véi tan sudt 0% khong duoc phét hién
nhu trong Bang 1. Tuong tu, & mau chiing dong
sinh dudng, 13 bién thé véi sdu bién thé trén gen
BRCA1 va bay bién thé€ trén gen BRCA2 tat ca déu
duoc phat hién ¢ tan suat thue nghiém nhu trong

Bang 2.

Béang 1. Mau chting dai dién cho dong mam

Tan suat alen

Tan suat quan sat

Nhiém sic thé Toa do trén bo gen Gen Bién thé theo hang, % thuc nghiém, %
17 41223094 BRCA1 51613G 50 56,48
17 41244000 BRCA1 K1183R 50 53,96
17 41245090 BRCA1 K820E 50 50,8
17 41234451 BRCA1 R1443STOP 0 0
17 41246245 BRCA1 D435Y 50 45,35
17 41244936 BRCA1 P871L 100 100
13 32906480 BRCA2 N289H 50 61,29
13 32929387 BRCA2 V2466A 100 100
13 32911463 BRCA2 N991D 50 41,18
13 32913558 BRCA2 K1691fs 0 0
13 32913836 BRCA2 N1784fs 50 52
13 32912750 BRCA2 D1420Y 0 0
13 32937354 BRCA2 12675fs 0 0

Chil thich: Cot “nhiém sac thé — NST” chi ra NST 17 1a noi ton tai ctia gen BRCA1 va NST 13 la ctia gen BRCA2. Cot

“Toa do trén bo gen” chi vi tri bién thé trén bd gen tham chiéu; cét “Gen” 1a tén gen muc tiéu. Cot “Bién the” liét ké cac

bién thé khéc nhau ¢6 trong mau chiing, véi phuong thite ma hda “axit amin tham chiéu - vi tri cta axit amin - axit

amin bién d6i thanh’. “Téan sudt alen theo hang” la tan sudt bién thé vé mit ly thuyét do hang cung cap. Cudi clung,

“Tan sudt quan sat thuc nghiém” 1a tan sudt ma ching t6i quan sat duoc cho moi bién thé sau khi giai trinh tu.
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Béang 2. Mau chiing dai dién cho sinh dudng

Tan suat alen

Tan sudt quan sat

Nhiém séc thé Toa d6 trén b6 gen Gen Bién thé theo hng, % thuc nghiém, %
17 41223094 BRCA1 51613G 7,5 5,4
17 41244000 BRCA1 K1183R 7,5 7,1
17 41245090 BRCA1 K820E 7,5 5

17 41234451 BRCA1 R1443STOP 32,5 23,5
17 41246245 BRCA1 D435Y 7,5 6,4
17 41244936 BRCA1 P871L 15 13,6
13 32906480 BRCA2 N289H 7,5 6,4
13 32929387 BRCA2 V2466 A 100 100
13 32911463 BRCA2 N991D 7,5 4,7
13 32913558 BRCA2 K1691fs 32,5 28,7
13 32913836 BRCA2 N1784fs 40 33,8
13 32912750 BRCA2 D1420Y 32,5 27,9
13 32937354 BRCA2 12675fs 10 8,6

Chil thich: Cot “nhiém sac thé — NST” chi ra NST 17 1a noi ton tai ciia gen BRCA1 va NST 13 1a ctia gen BRCA2. Cot

“Toa d0 trén bd gen” chi vi tri bién thé trén bo gen tham chiéu; cot “Gen” 14 tén gen muc tiéu. Cot “Bién thé” liét ké cac

bién thé khac nhau c6 trong mau ching, véi phuong thirc mé hoéa “axit amin tham chiéu — vi tri cta axit amin — axit

amin bién d6i thanh’. “Téan suét alen theo hdng” 1a tan suat bién thé vé mat ly thuyét do hang cung cip. Cubi cung,

“Tan sudt quan sat thuc nghiém” 1a tan sudt ma ching t6i quan sat duwoc cho mdi bién thé sau khi giai trinh tu.

3.4  Xacnhin két qua bang giai trinh ty
Sanger

Bién thé ¢.5314C>T; p.Argl772Ter da duoc
xéac minh lai bang giai trinh tw Sanger (Hinh 5).

Binh thuong CAC CAA GGT CCA AAG [CGA|GCA AGA GAA TCC CAG GAC

1767 1768 1769 1770 1771|1772(1773 1774 1775 1776 1777 1778

His Gln Gly Pro Lys | Arg| Ala Arg Glu Ser

Gln Asp

Dot bién CAC CAA GGT CCA AAG |TGA|GCA AGA GAA TCC CAG GAC

1767 1768 1769 1770 1771|1772|1773 1774 1775 1776 1777 1778

Stop

Hinh 5. K&t qua dot bién ¢.5314C>T; p.Arg1772Ter duwoc xac nhan lai béng giai trinh tu Sanger. Dot bién nay lam thay
ddi axit amin arginine thanh codon stop, nhu dugc déng khung, tai vi tri axit amin 1772.
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4 Thao luan

BRCA1/2 la hai gen tic ché khoi u, déng vai
tro quan trong trong con duong stta chita diet gay
mach d6i DNA. Nguwoi mang dét bién mét trong
hai gen nay ¢ trang thai di hgp ti thwong cd nguy
co cao mic ung thu budng tring cling cac loai ung
thu khac do dé phét sinh dot bién mat chitc nang
trén gen con lai. Mot diéu dang luu y 1a bénh nhan
ung thw biéu moé budng tring véi dot bién
BRCA1/2 ¢6 loi khi diéu tri véi thuGec PARPi. Bén
canh tinh trang hién chwa c6 co s¢ dit liéu nao dang
tin cdy ¢€ huéng dan cho diéu tri v6i thudc PARP;,
nhiéu nén tang cong nghé giai trinh ty gan day lién
tuc duoc dua ra thi treong voi nhiéu tinh ndng wu
viét vé toc dd, do chinh xdc, gia thanh, thong luong
giai trinh tu, cing nhuw d6 phéan giai dén ting base
lam cho nd ngay cang tré nén phut hop hon véi
nhitng tng dung cho chan doan va diéu tri. Ngoai
y nghia vé mat diéu tri, viéc phat hién dot bién
dong mam 6 nguoi bénh con c6 y nghia vé mat
phong ngtra doi voi cac than nhan cta ho. Xuét
phat tir thue t& d6, chung toi tién hanh khao sat ti
1é dot bién BRCA1/2 trong quan thé ung thu biéu
mo budng trirng 6 nguoi Viét Nam. Dit liéu chung
toi xac nhan quy trinh giai trinh te dwa vao
Oncomine BRCA Research Assay két hop voi nén
tang giai trinh ty Ion Torrent PGM c6 hiéu qua cao
cho phét hién dot bién & hai gen BRCA1/2 st dung
DNA cé ngudn goc tir mau md vui nén trong thuc

hanh 1am sang theong quy.

Trong nghién cttu nay, chung to6i tha
nghiém panel giai trinh tu thwong mai sdn trén mot
legng DNA nho duoc tinh sach ti mau mé vui nén
FFPE dé€ danh gia cong nghé nay trong cac ung
dung lam sang. Phan tich duwoc tién hanh trén 11
mau mo vii nén va da xac dinh dwoc mot dot bién
gay bénh (1/11 bénh nhan, 9,1%), c.5314C>T;
p-Argl772Ter, xay ra trén gen BRCAl ¢ mau
HGOC-26. Dot bién nay con dwgc biét dén véi cai
téen BRCA1:¢.5251C>T (p.Argl751Ter) (Genbank:
NM_007294.3), 1a dot bién di€ém thay thé arginine
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thanh codon stop (CGA>TGA) va duoc cho la gay
mat chttc ndng protein thong qua co ché cit ngan
protein hodc thong qua thodi héa mRNA do dot
bién v6 nghia (nonsense-mediated mRNA decay).
N6 da duogc xac dinh & hon 50 bénh nhan (Breast
Cancer Information Core — BIC) mic céc loai ung
thu khdc nhau nhu ung thu budng triing, ung thu
vu (PMID: 9361038, 21324516, 24010542, 21232165,
25428789) va ung thu tuyén tién liét (PMID:
27433846) [11]. Tan sudt cta dot bién nay trong
quan thé€ chung la kha thdp, ¢ mutc 0,00001
(3/251492, GnomAD_exome) [12]. D&i véi cac mau
HGOC-3, HGOC-7, HGOC-16, HGOC-24, méac du
cac thong s6 két qua khong dat tiéu chi nhuw da dé
ra, nhung ching tdi xem xét dd phu 100x & moi
mau (16n hon 90% cho bon mau (khong cé trong
hinh)) va tam chdp thuan két qua véi do phu thap

cho cac phan tich bién thé sau do.

D€ dénh gia dd tin cay cua quy trinh, ching
toi dua trén kha nang phat hién cac bién thé dong
mam va dong sinh dudng cé trong hai mau ching
duoc gidi trinh tw kém theo mdi chip. Két qua 1a tat
ca cac bién thé déu duoc phat hién (Bang 1 va 2).
Hon nita, cac bién thé am tinh thudc hai mau
chitng (khong duoc liét ké trong bang) cling hoan
toan khong dwoc phat hién nhw hang Horizon da
khai bao.

Pham Duy Hién va cs. da phat hién ra ba
bién thé trén gen BRCA1 trong quéan thé ung thu
va gom: NG_005905:8.160920C>G, NG_005905:
£.93957T>C va 5382insC (NM_007294:c.5266dupC)
va khong bién thé nao duoc phat hién trén gen
BRCA2 [9]. Trong mot nghién ctru khac khao sat
trén 259 bénh nhan mac ung thw v nguoi Viet
Nam, Ginsburg va cs. da tim thay hai bién thé gay
bénh BRCA1:185insA (NM_007294.3:c.66dupA) va
BRCA2:4706del AAAG (NM_000059.3:c.4474_4477
AAAG) [13]. T4t ca nhitng bién thé nay déu khoéng
giong véi bién thé chung t6i phat hién, do do
chtng t6i 6 thé két luan hién nay chwa cong bé nao
tai Viét Nam vé dot bién nay, BRCA1:¢.5251C>T
(p.-Argl751Ter), trong quan thé nguoi Viét Nam
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ndi chung va trong quan thé bénh nhan ung thu
bubng tring noi riéng.

Véi bg kit Oncomine BRCA Research Assay,
quy trinh phan tich bao phu 100% trinh tit ma hoéa
cho cac exome ctia hai gen BRCA1/2 cong thém
trung binh 63 bp intron tai vi tri gidp bién gitta
exome-intron. Assay nay mang lai hiéu sudt cao,
cho két qua nhat quan, dang tin cdy va nhanh
chéng véi chat luong cao tit mdi mau. Quy trinh
giai trinh tw cua chung t6i dat hiéu qua cao d6i véi
nhiing bién thé SNV, indels va MNP [14]. Déi véi
nhiing bién thé homopolymer nam trong khu vuc
ma hoa cho protein, bién thé 8-mer khong duoc
phat hién va kha nang phat hién bién thé 6-mer
thdp, trong khi d6 kha nang phat hién bién thé 7-
mer lai cao [14]. D€ phat hién nhitng bién thé CNV,
mot thuét toan tin sinh hoc mdi, phién ban w3.0,
duoc dung d€ phat hién mat doan hodac lap doan
l6n xady ra trong vung cua hai gen BRCA (large
intragenic rearrangement) — do nhay cho phién ban
nay la 94% theo nhu khao sat [14]. D€ c6 thé phat
hién dét bién mat doan va lap doan 16n mét cach
toan ven hon, phuong phép khuéch dai dau do noi
da moi hién nay la tiéu chuan vang cho muc dich
nay, nhung trong gidi han ctia nghién cttu ching
toi khong stt dung phweong phap nay.

Dit liéu hién tai ctia chung toi van con it d&€
c6 thé khéng dinh quy trinh ctia ching t6i c6 du do
chuyén biét va d6 dac hiéu va né phu hgp cho
nhitng ting dung trong lam sang. Chung toi kién
nghi gia tang s6 luong mau, xac nhan lai két qua
bang ngoai kiém va khao sat thém vé d9 tai lap két
qua thi nghiém. Ngoai ra, viéc giai trinh tw mau
mau tir cdc bénh nhan 1a can thiét d€ xac minh liéu
bién thé c6 ngudn géc dong mam hay dong sinh

dudng.

5 Kétluan
Chung t6i da tng dung thanh cong phwong

phap giai trinh ty gen Ion Torrent trong xac dinh
va khao sat ty 1é dot bién BRCA1/2 trén mot nhom
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nho bénh nhan ung thw biéu moé budng tring. Quy
trinh ctia ching t6i, véi bo kit Oncomine BRCA
Research Assay va xtt ly DNA mau bang Uracil
DNA glycosylase, c6 thé vuot qua nhitng médt han
ché gap phai trong phan tich mau md vui nén.
Phwong thirc nay thi hiéu qua vé mat thoi gian
cting nhu chi phi cho sang loc toan b nhiing bién
thé di truyén trén hai gen BRCA, nhung can xac
minh thém vé d6 nhay, d¢ ddc hiéu va d¢ tai lap
trudce khi c6 thé dua vao lam sang. Ching t6i cling
deé xuat gia ting s6 lwong mau cling nhwr xac nhan
thém nhim tang ceong do tin cay cho bo dit liéu
trude khi c6 thé 4p dung quy trinh nay cho chan

doéan va diéu tri bénh.

Thong tin tai trg: Kinh phi thuc hién nghién
cru nay duoc tai trg bdi S& Khoa hoc va Cong nghé
Tp. HCM, Viét Nam theo hop dong sd 223/2017/
HD-SKHCN
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