KY YEU CAC CONG TRINH NGHIEN ClPU KHOA HOC VE BENH THALASSEMIA

PANH GIA DNA MICROARRAY PHAT HIEN PONG THO'I 24
POT BIEN o VA B - THALASSEMIA PHO BIEN TAI VIET NAM
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TOM TAT

Pit van dé: Phuong phap phét hién dong thoi
cac dot bién gen o va B thalassemia I can thiét
trong cac chuong trinh ngin ngira va kiém soat
bénh thalassemia.

Phwong phap: Chung t6i danh gia do nhay,
d6 dac hiéu l1am sang va kha nang tng dung cua
DNA microarray Vvéi tén thuong mai
“BIMEDCHIP® Thalassemia Detection Kit”
cho phép phét hién dong thoi 24 dot bién gen o
va B- thalassemia phd bién tai Viét Nam. Téng
470 mau bénh pham gDNA gdm 270 mau gDNA
dwong tinh thalassemia dai dién cho 24 d6t bién
thalassemia khac nhau, 100 mau gDNA &m tinh
voi thalassemia va 100 mau nghi ngd mang gen
dot bién gay bénh thalassemia duoc xét nghiém
ddéng thoi bing DNA microarray va cac xét
nghiém khing dinh dang dung tai Khoa Di
truyén — Sinh hoc phan tur (Vién Huyét hoc
Truyén mau Trung uong).

Két qua: Tong 465 mau bénh phim gDNA
(99%, 465/470) c6 két qua tring khép gitta DNA
microarray va xét nghiém khang dinh, va sy khéac
biét quan sat duoc & 5 mau gDNA (3 mau am
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tinh gia va 2 miu dwong tinh gia) chu yéu lién
quan dén cac dot bién hiém nhu -90, -88, CD8/9
va Int CD.

Két luan: DNA microarray la mot phuong
phap nhanh, dé sir dung, chinh xac va hiéu qua
vé mit chi phi dé xac dinh dong thoi cac dot bién
a va B thalassemia phd bién tai Viét Nam.

Tar khoa: DNA microarray, thalassemia, dot
bién gen, alpha-globin, beta-globin

SUMMARY

VALIDATION OF A DNA
MICROARRAY FOR SIMULTANEOUS
DETECTION OF COMMON o AND B-
THALASSEMIA MUTATIONS IN
VIETNAM

Introduction: A reliable method for the
simultaneous detection of a and B-thalassemia
gene mutations is critical for prevention and
control of thalassemia in Vietnam.

Methods: We determined clinical sensitivity
and clinical specificity of a DNA microarray
diagnostic kit with the commercial name
“BIMEDCHIP® Thalassemia Detection Kit”.
The kit is capable of simultaneously detecting 24
common o and B-thalassemia gene mutations in
Vietnam. The study was performed on 470
samples, including 270 thalassemia positive
samples, 100 thalassemia negative samples and
100 blind samples. The diagnostic results by the
DNA microarray kit were compared with the
results obtained from standardized methods that
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are currently used in Genetics and Molecular
Biology Department (National Institute of
Hematology and Blood Transfusion).

Results: The results for 465 samples (99%,
465/470) were completely concordant between
the DNA microarray and standardized methods.
Discrepancies were observed in 5 samples with 2
false positive results and 3 false negative results
for rare mutations such as -90, -88, CD8/9 and
Int CD.

Conclusions: DNA microarray is a rapid,
easy to use, accurate and cost-effective method
to simultaneously detect the most common o, and
B thalassemia mutations in Vietnam. The
sensitivity and specificity of this technique to
detect rare mutations need to be improved before
routine laboratory use.

Key word: DNA microarray, thalassemia,
gene mutations, alpha-globin, beta-globin.

I. DAT VAN DE

Thalassemia va bénh hemoglobin la cac
rbi loan di truyén do su san xuét cac Hb bat
thudng vé cau trdc hoic giam sy téng hop
cua cua cac Hb binh thudng vé cau tric hinh
thanh bénh Iy hong cau [1]. Alpha
thalassemia, beta thalassemia va HbE phd
bién tai Viét Nam nhung cic bién thé phu
thudc vao tirng dan toc [2]. Ty 1€ mang gen
Thalassemia va bénh huyét sic to cua mot s6
dan toc thiéu s6 & mién nai phia Bac (Viét
Nam) 1a 24,1%. Ty I€ ngudi mang gen alpha
thalassemia, beta thalassemia va HbE lan
luot 14 15,7%, 5,4% va 6,7%, phdi hop alpha
thalassemia va beta thalassemia la 3.2%. Ty
Ié mang gen thalassemia va bénh huyét sic
t6 trong cong ddng cac dan toc thiéu sb mién
nii phia Bac la kha cao, ty 1é cac kiéu dot
bién c6 khac nhau giira cac dan toc. 7 kiéu
dot bién trén gen a-globin, dot bién SEA
chiém ty 1 cao nhét 1a 46,4%, dot bién o-

thal gdm 3.7, 4.2 va HbCS chiém ty I¢
35,2%, 10,9% va 6,4%. Co 8 dot bién trén
gen B-globin, dot bién Cd17 chiém 41,8%,
dot bién Cd41/42 chiém 32,3%, dot bién
Cd71/72 chiém 12,6%, d6t bién -28 14 9,96%
trong cac dot bién B-thal [3]. Nhu vay ty 1é
mang gen bénh thalassemia tai Viét Nam la
cao va kha da dang v& kiéu dot bién, phdi
hop.

C6 3 dang thalassemia thé ning gém a0-
thalassemia dong hop (hoi chung Hb Bart),
B-thalassemia ddng hop va p-thalassemia-
HDbE Ia muc tiéu chinh cua cac chuong trinh
ngin ngira va kiém soat bénh thalassemia
[4]. Dé sang loc va phét hién nhanh mét khu
vuc ¢6 dan sé dong va han ché vé nguon luc
thi phuong phéap sang loc so b thuong duoc
st dung va cac méiu dap tng cac tiéu chuan
chan doan vé bénh thalassemia gom chi s6
xét nghiém té bao méu ngoai vi (MCV < 85
fl va MCH <28 pg) sé duogc lua chon va sang
loc duwong tinh bang viéc xac dinh thanh
phan huyét sic t6 va phan tich DNA [5].
Nhitng budc nay yéu cau mét quy trinh phic
tap va mat nhiéu thoi gian do d6 viéc phat
trién mot phuong phap moi cho phép xét
nghiém nhanh va da muc tiéu 1a can thiét.
Cong ty BIMEDTECH da nghién ctru va
phét trién san pham DNA microarray véi tén
thwong mai “BIMEDCHIP® Thalassemia
Detection Kit” cho phép phat hién dong thoi
24 dot bién o va p thalassemia bién pho bién
tai Viét Nam. Muc dich chinh cta nghién
ciru 1a dé danh gid hiéu qua cia DNA
microarray nay trong chan doan cac dot bién
a va p thalassemia phd bién tai Viét Nam.

II. DOl TUONG VA PHUO'NG PHAP NGHIEN CU'U
2.1. Péi twong nghién ciru
Cac mau bénh phdm DNA duogc sir dung
dé danh gia chat lugng cia DNA microarray
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“BIMEDCHIP® Thalassemia Detection Kit”
la cac mau gDNA duoc thu nhan khi thuc
hién Dé tai “Nghién cizu tan sé phan b cac
da hinh gen lién quan dén bénh thalassemia
o nguoi Vigt Nam va thi nghiém Biochip
chéan dodn bénh thalassemia” va luu trit tai
Vién Huyét hoc - Truyén mau TW. Cac mau
gDNA nay da duoc khao sat cac dot bién gen
lién quan dén bénh Thalassemia biang ky
thuat multiplex ARMS-PCR, multiplex
GAP-PCR, hodc giai trinh tu gen trén hé
théng Sanger/NGS.

2.2. Phwong phap xét nghiém véi DNA
microarray

Viéc xét nghiém cidc mau gDNA dugc
thuc hién theo huéng dan sir dung cua san
pham qua cac bugc: PCR vong 1, PCR vong
2, lai héa va doc két qua.

PCR vong 1 dugc thuc hién véi 3 bng
PCR mix géom mix 1 (mau tim), mix 2 (mau
vang), mix 3 (mau xanh da troi), su dung
khudn la gDNA véi chu trinh nhiét nhu sau:
95°C/3 phat; 30 chu ky gom 94°C/45 giay,
60°C/45 giay va 72°C/30 giay; 72°C/5 phat;
4°C/o0.

PCR vong 2 dugc thuc hién véi 3 6ng
PCR mix gom mix 5 (mau nau), mix 6 (mau
xanh luc), mix 7 (mau trang), sir dung khuén
la san pham PCR vong 1 véi chu trinh nhiét
nhu sau: 95°C/2 phat; 20 chu ky gom
94°C/45 giay, 60°C/45 giay va 72°C/30 giay;
4°C/o0.

Lai hoa va doc két qua: Lam kinh (DNA
microarray) duoc lap vao budng lai dé tao
thanh cac giéng lai, mdi mau DNA s& duoc
thuc hién trén 2 giéng lai, mdi lam kinh s&
xét nghiém ddng thoi duoc 8 miu gDNA.
San pham PCR vong 2 s& dugc bién tinh ¢
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95°C trong 3 phat va lam lanh nhanh trong
PCR rack chiller it nhat 1 phut dé duy tri
trang thai mach don san sang cho lai hda.
Chuyén 20 pL san phdm PCR di bién tinh
vao cac giéng lai da duoc bd sung sin 60 pL
dém lai hda HS. Tién hanh lai héa trong 1
gid & 50°C, 250 rpm. Sau lai hoa, cac giéng
duoc rira lan luot bang 150 pL dung dich rira
WS-1 va WS-2 ¢ 50°C, 250 rpm trong 5
phat. Véi mdi dung dich ria s& dugc thuc
hién 13p lai 2-3 lan. Sau do, cac giéng duoc
trang bang 100 pL dung dich tring RS. Dé
hién thi két qua lai hoa, céc giéng duoc
nhudém véi dung dich nhuém gém 100 pL
dung dich RS va 0.1 pL dung dich DS ¢
nhiét d6 phong 250 rpm trong 10 phat. Dung
dich nhuom dugc loai bo va trang boi 100
uL dung dich RS. Thao lam kinh ra khoi
budng lai va rira lan luot voi 5-7 mL dung
dich RS va 5-7 mL nudc nuclease. Lam kinh
sau d6 duoc lam khd bang may ly tam lam
kinh trong 30 gidy. Su dung may
BimedReader FL2 (thiét bi doc két qua
chuyén dung cho B6 sinh pham) dé doc két
qua trén lam kinh.

2.3. Phuwong phap danh gia dé nhay va
d9 dac hiéu lam sang cua DNA
microarray

Sir dung 470 mau gDNA trong d6 c6 270
méu duong tinh bao phu 24 loai dot bién gay
bénh Thalassemia ma DNA microarray c0
kha ning phat hién (gom ca dot bién don, dot
bién phdi hop, dot bién ¢ dang di hop va
dang dong hop, vai cac dot bién pho bién téi
thiéu 10 mau gDNA/dot bién, véi cac dot
bién hiém thi téi thiéu 1-3 gDNA/dot bién),
100 mau am tinh véi cac dot bién gen gay
bénh Thalassemia va 100 mau nghi ngo
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mang gen bénh (alpha/beta thalassemia). Cac
mau dam bao vé néng d6 DNA tir 20 — 100
ng/uL va do tinh sach A260/A280=1,7-2,0.
Cac mau duoc xac dinh kiéu gen trudc 12 &m
tinh hoic dwong tinh (dwong tinh cu thé dot
bién nao) bang céc xét nghiém khing dinh
dang dung tai Khoa Di truyén — Sinh hoc
phan tir (Vién Huyét hoc Truyén mau Trung
wong) sau dé tién hanh xét nghiém véi DNA
microarray va ghi nhan lai két qua.

INl. KET QUA

DNA “BIMEDCHIP®
Thalassemia Detection Kit” ¢6 kha nang phat
hién 24 dot bién gen o va B globin gay ra
bénh thalassemia bao gom cac dot bién diém
(Single Nucleotide Variation - SNV) va dot
bién mat doan. Hai muoi tu dot bién bao
gom: 4 dot bién mat doan gen a-globin gom
--SEA, --THAI, -04.2, -a3.7); 5 dot bién
diém gen o-globin gém Init CD ATG>ACG,
Init CD ATG>A-G (c.2delT), CD 142
TAA>CAA - Hb Constant Spring (Hb Cs),

microarray

CD 142 TAA>TAT — Hb Paksé, CD 125
(CTG>CCG) — Hb Quong Sze (Hb Qs); va
15 dot bién diém gen B-globin gém: -90
C>T, -88 C>T, -28 A>G, CD 8/9 +G, CD 17
AAG>TAG, CD 26 GAG>AAG (Hb E), IVS
I-1 G>T, IVS I-5 G>C, CD 35 TAC>TAA,
CD 41/42 -CTTT, CD 43 GAG>TAG, CD
71/72 +A, CD 95 +A, IVS 11-654 C>T, CD
147 +TC (Hb Tak). Trong tong s6 270 mau
gDNA duong tinh thalassemia dugc chon sé
bao phu 24 dot bién gen globin ma DNA
microarray c6 kha nang phat hién.

Trong 270 mau duong tinh thi DNA
microarray xac dinh dugc 265 mau duong
tinh trung khop voi xét nghiém khang dinh
(98%) va c6 2 mau duong tinh phat hién
thém dot bién khac nam ngoai cac dot bién
dugc xac dinh bang xét nghiém khang dinh
(Bang 1). Do d6 2 mau nay duoc xép vao
nhém mau duong tinh gia. Pong thoi ¢ 3
mau am tinh gia khdng tra dugc dot bién da
duge xac dinh bang xét nghiém khang dinh
(phuong phap chuan) (Bang 1).

Bdng 1: Cac mdu trd két qua sai léch giita DNA microarray va phwong phdp xét
nghiém khang dinh (Vign Huyét hoc — Truyén mdu Trung wong)

Mi miu DNA microarray nlg)::g;lill: gl: ;‘g ;ienth Két ludn
D20.965 CD17,IntCD CD17 Duong tinh gia
82733 CD95, HbCs, -90 CD95, Hb Cs Duong tinh gia
D19.2834 CD26 CD8/9, CD 26 Am tinh gia
D19.2836 CD26 CD8/9, CD 26 Am tinh gia
80941 Normal -88 Am tinh gia

Trong 100 mau am tinh thi DNA microarray xac dinh duoc 100% mau 1a am tinh.

Trong 100 mau chua xac dinh (mau mu) thi DNA microarray xac dinh duoc 78 mau
dwong tinh va 22 mau &m tinh. Két qua nay tring khép 100% véi xét nghiém khang dinh.

Nhu vay, tong sé6 mau duong tinh that 12 265+78=343 (TP). Téng s6 mau am tinh that 1a
100+22=122 (TN). Téng s6 mau dwong tinh gia la 2 (FP) va am tinh gia 1a 3 (FN). Két qua

téng hop duoc thé hién trong Bang 2:
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Bdng 2: Két qud xét nghigm ddnh gid dé dac hiéu va dé nhay (Bdng 2x2)

Két qua dung DNA Két qua xét nghiém khing dinh .
. . r Tong cong
microarray Dwong tinh Am tinh
Duong tinh (c6 ddt bién gen 343 2 345
globin) (TP) (FP) (TP+FP)
Am tinh (khong c6 ddt bién 3 122 125
gen globin) (FN) (TN) (FN+TN)
z n 470
Tong cong 346 (TP+FN) 124 (FP+TN) (TP+FN+FP+TN)

Ghi chl: 2 miu duge danh gia 1a dwong tinh gia khi DNA microarray phét hién thém
mot/nhiéu dot bién ngoai cac dot bién co trong mau duoc xac dinh bang xét nghiém khang
dinh.

Véi TN=122; FP= 2 (Bang 2) thi do dac hiéu cua DNA microarray la 98%. Tinh toan
khoang tin cdy 95% CI ctua d¢ dac hiéu dugc trinh bay trong bang 3. Cac phuong phap tinh
toan khac nhau nay cho thay d¢ dic hi¢u cia DNA microarray trong khoang tir 95%-100%.

Bdng 3: Két qud xét nghiém dé ddac hiéu va 95% CI theo cdc phwong phdp tinh todn
khac nhau

D¢ dic hiéu Phwong phap Cl 95%
98% 1. Simple asymptotic, khong hiéu chinh lién tuc | Wald 96%- 100%
98% 2. Simple asymptotic, hiéu chinh lién tuc 95%- 100%
98% 3. Score method, khong hi¢u chinh lién tuc | Wilson 95%- 99%
98% 4. Score method, hiéu chinh lién tuc 94%- 99%
98% 5. Binomial-based, 'Exact’ | Clopper-Pearson 95%- 99%

V6i TP=343; FN= 3 (Bang 2) thi d6 nhay cia DNA microarray la 99%. Tinh toan khoang
tin cay 95% CI cua do nhay dugc trinh bay trong bang 4. Cac phuwong phap tinh toan khac
nhau ndy cho thdy do nhay caa DNA microarray trong khoang tir 97%-100%.

Bdng 4: Két qud xét nghiém dg nhay va 95% CI theo cdc phwong phdp tinh todn  khdc
nhau

D¢ nhay Phwong phap Cl 95%
100% 1. Simple asymptotic, khéng hiéu chinh lién tuc | Wald 100%-100%
100% 2. Simple asymptotic, hiéu chinh lién tuc 99%-100%
100% 3. Score method, khéng hiéu chinh lién tuc | Wilson 97%-100%
100% 4. Score method, hiéu chinh lién tuc 97%-99%
100% 5. Binomial-based, 'Exact' | Clopper-Pearson 97%-100%

thu dugc khi danh gia sy twong dong giira
DNA microarray va cac phuong phap xét
nghiém khéng dinh dang str dung tai Khoa di

Dé danh gia 2 phuong phap xét nghiém c6
dong nhat hoic twong dong hay khong ngudi
ta thuong st dung hé sé kappa. Hé sb kappa

138



TAP CHi Y HOC VIET NAM TAP 502 - THANG 5 - SO CHUYEN BE - 2021

truyén — Sinh hoc phan tir 1a kappa = 0.97 va
theo Altman (1991) thi d6 twong dong nay la
rat rét. Nhu vdy DNA microarray 1a twong
duong voi cac phuong phap dang duogc su
dung tai Khoa Di truyén sinh hoc phan tu,
Vién Huyét hoc — Truyén méau Trung wong
dé chan doan cac dot bién gay bénh a va p
thalassemia. Ngoai trir mot vai khéc biét nho
trong phat hién dot bién Init CD ATG>ACG,
-90 C>T, CD8/9, -88 thi khdng c6 su khac
biét nao vé két qua xét nghiém dot bién khac
khi st dung sinh pham nghién cau khi so
sénh voi cac phuong phap chuan hién dang
duoc str dung tai co so nghién cuu.

IV. BAN LUAN

Trong nghién ctru nay chiang téi da danh
gia d6 nhay va do dac hiéu lam sang, va kha
nang tng dung cuia DNA microarray cho
phép phat hién dong thoi cac kiéu gen o va p
thalassemia pho bién tai Viét Nam. Két qua
phan tich kiéu gen bang DNA microarray c6
d6 twong dong cao véi cac két qua cua cac
phuong phap tham chiéu chang té do tin cay
va kha nang bao phu toan dién cua DNA
microarray. Dwa vao cac dit liéu da cong b,
DNA microarray bao phi >96% cac dot bién
gen o va B-globin gay ra bénh thalassemia
tai Viét Nam. DNA microarray dai dién cho
mot quy trinh xét nghiém don 1€, nhanh va
c6 gia tri so V6i cac phuong phap chan doan
nhiéu budc. Ky thuat nay ciing yéu cau mot
lugng DNA nh¢o (gigi han phéat hién >20
ng/uL), c6 tam quan trong dic biét dé sir
dung trong chan doan trude sinh. Tuy nhién,
microarray duoc thiét ké dé phét hién cac dot
bién da biét va khéng phat hién duoc dot
bién méi va cac dot bién nam ngoai thiét ké
ban dau.

Céac phuong phap lai héa nguoc (reverse-
hybridization strip assay, reverse dot-blot
assay) va oligonucleotide microarray cho
phép phan tich ddng thoi o va B-thalassemia
da dugc béo cdo trudce day. Tuy nhién, khong
c6 phuong phap nao c6 kha nang phat hién
ddng thoi cac kiéu gen o va B-thalassemia
phd bién tai Viét Nam. Do d6, trong nghién
cau nay, DNA microarray cho phép phat
hién ddng thoi cac kiéu gen o va pB-
thalassemia phd bién tai Viét Nam theo mot
quy trinh don gian dua vao céc thiét bi sin
c6 bao gom may PCR, bé 6n nhiét va mot
may chuyén dung dé phat hién tin hiéu
huynh quang mét cach tu dong.

V. KET LUAN

Thong qua viéc danh gia d6 nhay va do
dac hiéu 1am sang tai Vién Huyét hoc —
Truyén méu Trung uong theo dé cuong
nghién ctru thir nghiém 1am sang dugc phé
duyét theo quyét dinh so 3484/QP-BYT va
theo chang nhan chap thuan cua Hoi dong
dao duc trong nghién ctu y sinh hoc Qudc
gia. Qua trinh danh gia thu duoc két qua rat
kha quan véi cac chi tiéu do chinh xéac cao
>05%, d6 nhay chan doan va do dac hiéu
chan doan twong (ng 99% va 98%, két qua
ghi nhan ter BIMEDCHIP® Thalassemia
Detection Kit c¢6 tinh tuong dong cao Voi
phuong phap chan doan thuong quy dang st
dung tai Vién.

Hiéu nang cua bo sinh  pham
BIMEDCHIP® Thalassemia Detection Kit
da dat cac yéu cau kiém dinh caa don vi doc
lap 1a Vién Kiém dinh Quéc gia Vic xin va
Sinh pham Y té va da duogc cip gidy chang
nhan kiém nghiém trang thiét bi y té chan
doan in vitro s6 01021/TTBYT-PK, cho thay
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DNA microarray 1a mot phuong phap chan
doan don gian, nhanh, chinh x&c va hiéu qua
vé mat chi phi dé phéat hién dong thoi cac
kiéu gen a va P-thalassemia pho bién tai
Viét Nam.
LO1 CAM ON

Cong ty TNHH MTV Nha may Cong
nghé sinh hoc va Thiét bi Y té 1a t6 chuc chu
tri dé tai theo quyét dinh sé 4379/QD-BCT
ngay 3/11/2016 cua B Cong Thuong. Du an
thudc “Chuong trinh phat trién mot s6 nganh
cong nghiép cong nghé cao” cua Bo Cong
Thuong theo hop ddng sb
01/2017/CNC/HDNCKH ngay 5/5/2017. Dy
an duoc thuc hién véi cac muc tiéu chinh
nhu sau:

1. Lam chu dwoc cdng nghé san xudt
chip sinh hoc trén nén DNA microarray.

2. Sdn xudt dwoc cac bé chip sinh hoc
dat tiéu chudn chat lwong cua sinh pham

chdan dodn in vitro - IVD (tham khdo tiéu
chudn quac té).

3. Ung dung dwoc c&c bg chip sinh hoc
I san pham do dw &n nghién cizu san xudt
vao chdn dodn bénh trén 1am sang.

Qua day, chung téi xin chan thanh cam on
su hd tro cua Vién Huyét hoc — Truyén mau
Trung wong va dy 4an “Nghién ctu san xuat
chip sinh hoc trén nén DNA microarray dé
chan doan mot s6 bénh ¢ ngudi” ma sb
01/2017/CNC-HDKHCN da tai trg kKinh phi
cho chang t6i thyc hién nghién ctru nay va
day ciing 1a két qua thanh cong theo chu
chuong phat trién nganh cong nghé cao phdi
hop gitra c&c nha khoa hoc vai doanh nghiép
dé tao ra nhitng san pham doéng gop mot
phan nho trong cong cudc chim soc suc
khoé nhan dan va nang cao chat luong dan sé
nguoi Viét Nam.

Nataction'Kit
“Pack B

11mL !
(3) Ws? (1) HS
sars 5.5mL f ' SME
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