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PANH GIA GIA TRI CUA THUAT TOAN WISECONDORX
TRONG SANG LOC LECH BOI NHIEM SAC THE THAI NHI

TOM TAT

Muc tiéu: danh gia gia tri cua thuat toan tin
sinh WisecondorX trong sang loc léch boi nhiém
sac thé thai nhi tir ADN rau thai tu do trong méu
me. Po6i twong nghién ciu: nghién ctu thuc
hién trén 3.315 mau thai phu da co két qua xét
nghiém NIPT duwgc danh gia theo 2 thuét toan
(thuat toan cua JK va WisecondorX). Két qua: ti
I¢ trang khép gitra hai thuat todn 1a 99,82%. C6 5
mau theo thuat todn cua JK 13 nguy co thap
nhung véi thuat toan WisecondorX la nghi ngo
nguy co cao. Ca 5 mau nay chua c6 két qua chan
doan xac dinh; tai thoi diém nghién cau, siéu am
thai va kham thai déu khong cd phat hién bat
thuong. C6 01 mau theo JK 1 nguy co cao véi
Trisomy 21 (Z-score=4,13), theo thuat toan
WisecondorX 1a nguy co thap va choc 6i khéng
phét hién bat thuong vai Trisomy 21. Mbi twong
quan vé chi s6 Z-score giita hai thuat toan rat
chat ché véi r=0,78; p=0,00. Trong nhém mau
nguy co cao, khao sat mdi tuong quan giita Z-
score va cffADN ciing cho thdy mdi tuong quan
chat ché véi r=0,82 va p=0,00. Toan bo 42 mau
chang sir dung trong nghién ciu dugc déu duoc
phat hién chinh xéac. Két luan: thuat toan
WisecondorX la cbng cu hitu ich trong sang loc
léch boi nhiém sic thé thai nhi. Thuat toan duoc
cung cap mién phi, do d6 nhiéu phong xét
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nghiém, don vi nghién ciu c6 thé dé dang tiép
can.

Tir khoa: NIPT, cffADN, MPSS, tin sinh
hoc.

Viét tat: NCT: nguy co thap; NCC: nguy co
cao; NST: nhidm séc thé

SUMMARY
EVALUATION OF THE VALUE OF
WISECONDORX BIOINFOMATICS
ALGORITHM IN SCREENING FOR
FETAL ANEUPLOIDY
Objective: evaluation of the wvalue of
WisecondorX  bioinformatics  algorithm in
screening for fetal aneuploidy from placental
cffADN of maternal blood. Subjects: 3,315
pregnant women samples were sequenced and
analyzed by 2 bioinformatics algorithms (JK and
WisecondorX algorithms). Results: the rate of
match results is 99.82%. There are 5 samples
according to JK's algorithm as low risk but with
WisecondorX algorithm as high risk suspect. All
these 5 samples have not had definite diagnostic
results; at the time of the study, fetal ultrasound
and antenatal examination showed no
abnormality. There was 01 case where the
reference result was high risk with Trisomy 21
(Z-score was 4.13), our analysis result was low
risk and the amniocentesis result was not
abnormal with Trisomy 21. The correlation of the
Z-score between the two algorithms is very close
with r=0.78; p=0.00. In addition, the correlation
survey between Z-score and cffADN also
showed a strong correlation with r=0.82 and
p=0.00. All controls used in the study were
detected correctly. Conclusion: WisecondorX
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algorithm is a useful tool in fetal aneuploidy
screening. The algorithm is freely available, so it
is easily accessible to many laboratories and
research units.

Keywords:
bioinformatics.

NIPT,  cffADN,  MPSS,

I. DAT VAN DE

Bat thuong nhiém sic thé (NST) la
nguyén nhan gy di tat thai nhi phd bién
nhét, wéc tinh chiém 15,3% cac nguyén nhan
gay di tat bam sinh.! Trong s6 cac bat thuong
NST thi cac bat thuong lién quan véi léch
boi hay gip nhit nhu: hoi chang Down
(Trisomy 21), hoi chang Edwards (Trisomy
18) va hoi ching Patau (Trisomy 13), chiém
t6i 71% cac nguyén nhan bit thuong NST.2
C6 nhiéu phuong phap dé tam soat nham
phat hién sém céc léch boi NST nhu: tudi
me, siéu am, xét nghiém double test, triple
test va xét nghiém sang loc truéc sinh khéng
xam 1an (Non-Invasive Prenatal Testing,
NIPT). Trong do, xét nghiém NIPT c6 do
nhay, 6 dac hiéu cao nhat Ién téi 99%.3

Hién tai, xét nghiém NIPT dugc thuc
hién bang phuong phap giai trinh tu gen thé
hé méi. C6 ba ki thuat chinh dé thyc hién xét
nghiém NIPT: giai trinh ty song song sb
lugng 16n ngau nhién toan bo bd gen
(MPSS), giai trinh ty chon loc hay muc tiéu
cac ving gen quan tdm bang MPS va giai
trinh ty bang phan tich kiéu gen dua vao da
hinh don nucleotide. Xét nghiém NIPT bang
ki thuat MPSS dugc st dung phd bién va
rong rai nho uu diém 1a ky thuat twong doi
don gian va gia thanh ré. Phuong phap nay
cho phép hang triéu doan ADN ngin duogc
giai trinh tu nhanh chéng chi trong mat lan
giai trinh tu. D liéu sau khi giai trinh tu
dugc tong hop va st dung cac thuat toan tin
sinh hoc, phuong phap thdng ké khac nhau

dé tinh toan nguy co 1éch boi NST. Céc thuat
toan phan tich tin sinh hoc tai Viét Nam con
rat han ché, phan 16n cac phong xét nghiém
chua thé chu dong phan tich két qua xét
nghiém ma phai qua don vi thtt 3 dé phan
tich két qua va phai tra phi phan tich. Mot s6
thuat toan tin sinh hoc dugc xay dung va
phét trién gidp phan tich cac léch boi NST
thai nhi nhu: RAPIDR, NIPTeR, NIPTmer,
GIPseq, WisecondorX....>® Mai thuat toan
déu c6 nhitng wu, nhuge diém riéng, trong d6
WisecondorX va NIPTeR c6 vu diém 14 ti 1¢
duong tinh gia va am tinh gia thdp nhat.
Thuat toan NIPTeR st dung dir liéu dau vao
la dinh dang “bam” véi dung luong lon (1 +
2Gb), trong khi thuat toan WisecondorX su
dung dir liéu dau vao 1a dinh dang “npz” véi
dung luong thap .” Do d6 thuat toan
WisecondorX c6 uu diém vé thoi gian phan
tich nhanh hon va yéu cau cau hinh may tinh
thip hon. Tai Viét Nam, chua c6 nghién ctru
nao dé xac minh gia tri cua thuat toan nay
trong sang loc Iéch boi NST cua thai. Chinh
Vi vy, ching t6i thyc hién nghién ciu nham:
Danh gia gia tri cua thugt toan tin sinh
WisecondorX trong sang loc léch bgi NST
thai nhi tzz ADN rau thai tw do trong mau me.

II. DOI TUONG VA PHU'ONG PHAP NGHIEN CU'U

2.1. Poi twong nghién ciru: Nghién ciru
stt dung dir liéu da c6 cua cac thai phu (co
két qua nguy co thap véi ca ba hoi ching
Down, Edwards, Patau; c6 két qua nguy co
cao voi mot trong s6 ba hoi ching trén) da
thuc hién xét nghi€ém NIPT tai Bénh Vién Da
Khoa Medlattec.

Nhom ching: str dung 20 mau ddi chimng
duong va am trong bd kit héa chat thuong
mai AccuR-Seq NIPT control (mau dbi
chung am c6 két qua nguy co thap véi ca ba
hoi chung va mau chimg duong c6 két qua
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nguy co cao vai ca ba hoi ching). Ngoai ra,
22 mau chung duong bénh la cac thai phu da
c6 két qua choc bi chan doan xac dinh thai
mic mot trong sb ba hoi chung Down,
Edwards, Patau ciing duoc st dung dé phan
tich.

Tiéu chudn lwa chen: Thai phu mang
mét thai, tuan thai 1am xét nghiém tur 8 tuan.
C6 két qua phan tich NIPT theo thuat toan
cua JK.

Tiéu chudn logi trie: Thai phu mang
song thai tiéu bién hoac méc bénh Iy vé ung
thu.

2.2. Phuwong phap nghién ctru

Thiét ké nghién cizu: M0 ta cit ngang.

Dia diém nghién ciu: Trung tam xét
nghiém - Bénh vién da khoa Medlatec.

Cé mdu nghién ciu: 3.315 thai phu da
c6 két qua NIPT phan tich bang thuat toan
cua JK 41314

Quy trinh thuc hién nghién cuu:

- Thu thap 8-10 ml mau tinh mach cua
thai phu, tién hanh chuan bi thu vién ADN
bang bo hda chat MGIEasy Cell-free ADN
Library Perp Kit.

- C4c mau sau chuan bj thu vién duoc

Ill. KET QUA NGHIEN cU'U

giai trinh ty gen bing bd hoa chat Universal
Sequencing Reaction Set Kit G50 SM FCL
trén may DNBSEQ G50.

- Dir liéu sau giai trinh tu duoc thuc hién
phan tich bang hai thuat toan:

+ Thuat toan cua JK do cong ty Jingke
Biotech phan tich, cap bang sang ché
CN201710086851.6, PCT/CN2017/100423.
Bién luan két qua duya trén chi sb Z-score cho
tung NST (Z-score>3: Nguy co cao; Z-
score<3: Nguy co thap).

+ Thuat toan WisecondorX do Smet M
va cong su xay dung nam 2018; phién ban
WisecondorX v1.2.5. Thuat todn dugc tac
gia cho phép sir dung mién phi.” Bién luan
két qua Z-score>4: nguy co cao; 3< Z-score<
4: nghi ngo nguy co cao; Z-score<3: nguy co
thap.5

- Thu thap sé liéu va théng ké, bao cao
bang phan mém Excel va SPSS.

2.3. Pao dic nghién ciru: Nghién ctu
tudn thu cac quy dinh vé dao dtrc nghién ctru
va khong tién hanh bat ky mot can thiép y
khoa nao trén thai phy. Nhimg thong tin vé
thai phu duoc gilr bi méat va chi phuc vu cong
tac nghién ctru.

3.1. Két qua phan tich 1éch bi nhiém sic thé sb 21, 18 va 13
Bing 1. Két qud phan tich léch bji nhiém sic thé sé 21, 18 va 13

P Két qua WisecondorX
X ., Keét qua R 1A ten
Ket qua IK Tuong Khong twong | Ty I¢ trung 95% Cl
dong dong khép (%)

NCT ca ba hoi chiing 3.130 3.125 5 99,84 99,63 + 99,95
NCC Trisomy 21 115 114 1 99,13 95,25 + 99,98
NCC Trisomy 18 43 43 0 100 91,78 + 100
NCC Trisomy 13 27 27 0 100 87,23 + 100

Tbéng mau nghién cau | 3.315 3.309 6 99,82 99,61 + 99,93
Déi ching duong 10 10 0 100 69,15 + 100

Dbi chitng am 10 10 0 100 69,15 + 100
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Chimg duong bénh 22 22 0 100 84.56 + 100
Tbng mau chimng 42 42 0 100 91,59 + 100
Tong maunghién ciu | 07 | 535, 6 99.82 | 99,61 = 99,93
va mau chirng

Ghi chi: khéng c6 mau nguy co cao voi
2-3 hoi ching; NCT: nguy co thép;
NCC:nguy co cao

* 5 truong hop khong twong dong: 3
truong hgp Trisomy 18 va 2 truong hop
Trisomy 13;

Bang 1 cho thay, ty I& trung khop trong
s6 3.357 mau phan tich (bao gdm 3.315 mau

nghién cu va 42 mau chang) 1a 99,82%.
Trong 3.315 mau nghién ctu, thuat toan
WisecondorX phéat hién 3.309 mau tuong
ddng véi két qua JK, ti I& tring khop la
99,82%.

3.2. Phan bd dd sidu giai trinh tw cia
nhém miu nghién ctru

Bing 2. Phin b6 dp sdu gidi trinh tw dwoc phén tich bing thudt todan WisecondorX

S6 doan ADN (triéu) Mau NCT Mau NCC Tongmau | Ty 1é (%)
433+5 0 2 2 0,06
5+10 686 59 745 22,47
10 + 15 795 35 830 25,04
15 + 20 1104 66 1170 35,29
20 + 65,26 541 27 568 17,13
Tdng mau 3126 189 3315 100

Phan 16n cac mau nghién ciu c6 s6 doan ADN phan tich 10 + 20 triéu, chiém 60,3%. S6
doan ADN phan tich tdi thiéu 1a 4,33 triéu va cao nhét 12 65,26 triéu.
3.3. Két qua phan tich ciia nhém mau chirng dwong bénh
Bdng 3. Két qud phan tich nhém mdu ching bang thugt toan WisecondorX

Két qua choc 8i | S6 lweng (n) Tilg trung Z-score 8.6 dogn ADN
: i khép (%0) (min -max) (min -max) (triéu)
Trisomy 21 19 100 18,23 (11,63 + 26,28) | 7,64 (5,83 + 20,83)
Trisomy 18 2 100 23,85 (13,97 + 33,8) 9,7 (7,8 +11,59)
Trisomy 13 1 100 11,48 26,2
Tong 22 100 18,44 (11,48 +33,8) | 8,67 (5,83 + 26,2)

Két qua cho thay toan bo cac mau chimng
duong nay dugc dugc phat hién chinh xac, ti
16 trung khép 100%. S6 doan ADN sir dung
dé phan tich téi thiéu 1a 5,83 triéu.

3.4. Mo ta cac truwong hop két qua
khong twong dong

Trong s6 cac trudng hop két qua khdng
tuong ddéng, c6 5 mau két qua cua JK 1a NCT
duoc phan tich ra két qua nghi ngo NCC.
Trong d6, NST sb 18 ¢6 3 mau; NST s6 13

c6 2 mau (Bang 4). Tt ca 5 mau nay déu cd
ti 1€ cf-ADN cua thai nhi (cffADN) cao tu
9,07 + 23,23%. Chi sé Z-score tir 3,07 +
3,36; s6 doan ADN phan tich tbi thiéu la
15,41 triéu. C6 01 mau c6 két qua cua JK la
NCC véi Trisomy 21 (Z-score=4,13) nhung
phan tich ra két qua NCT (Z-score=2,45).
Thai phu dugc tu van choc &i va két qua
choc 6i cho thy thai khong mac Trisomy 21.
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Bing 4. Mé td cdc trwong hop két qud khong twong dong

Két qua IK Két qua WisecondorX cffADN
STT| MalLab Z_score S0 doan Z_score So doan ADN (%)
ADN (triéu) (triéu)
1 | 22N13367 | Z-scorel8= 2,44 13,77 Z-scorel8= 3,07 15,80 9,07
2 | 22N13292 | Z-scorel3= 2,86 14,96 Z-scorel3= 3,36 17,21 23,23
3 | 22N13485 | Z-scorel3= 1,97 16,88 Z-scorel3= 3,07 19,12 16,97
4 | 22N08309 | Z-scorel8= 1,61 16,57 Z-scorel8= 3,24 17,92 11,76
5 | 22N11406 | Z-scorel8=1,84 13,37 Z-scorel8= 3,35 15,41 10,94
6 N21-1203 |Z-score2l =4,12 4,38 Z-score21= 2,45 9,71 N/A

3.5. Méi lién quan giira chi s6 Z-score ciia hai thut toan & nhém mau nguy co cao
Bdng 5. So sanh chi so Z-score cua hai thudt toan phdn tich

Pic diém Z-score JK Z-score WisecondorX
Trung binh 16,20 14,64
Do léch chuan 6,59 6,89

Mbi twong quan (r; p)

r=0,78; p=0,00

So sanh

p=0,00

3.6. Mbi lién quan giira chi s6 Z-score
va cffADN é nhém miu nguy co cao

Biéu d6 1 cho thay méi trong quan chit
ché gitra chi s6 Z-score va ti 1& cffADN véi
r=0,82; su tuwong quan nay la c6 y nghia
théng ké (p=0,00 < 0,05).

Chi sb Z-score & nhém NCC cua hai thuat
toan c6 mdi twong quan chat ché véi (r=0,78,
p=0,00<0,005). Chi sé Z-score trung binh cua
thuat toan chlng t6i phan tich va JK lan luot
la 14,64+6,89 va 16,20+6,59. Sy khac biét vé
chi s6 Z-score gitra hai thuat toan 1a c6 y

nghia théng ké véi p=0,00< 0,05 (Bang 5).
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Biéu d6 1. Moi lién quan giita chi sé Z-score va cffADN
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IV. BAN LUAN

Trong sé 3.315 mau nghién cau la cac
thai phu da c6 két qua NIPT trude do, co
3.209 miu c6 két qua tuong dong, dat ti 18
99,82%. Chung toi nhan dinh sy tuong dong
nay la c6 thé chap nhan boi vi xét nghiém
NIPT 1a xét nghiém dung dé sang loc chu
khong phai dé chan doan xac dinh. D6 nhay,
d6 dac hiéu cua xét nghiém thay doi tuy tirng
bénh, tir 99,17 + 99,96%.8 Nghién ctru chling
t6i c6 s6 doan ADN phan tich tdi thiéu la
4,33 trigu va t6i da 1a 65,26 triéu (Bang 2).
Nghién ctu cua Jiang va cong su (2012) cho
thiy véi phan tich léch boi NST 21, 18 va 13
thi s6 doan ADN phan tich can t6i thiéu la
1,7 triéu.? Trong khi, nghién cau cua Yang
va cong su (2021) yéu cau s6 doan ADN
phan tich t6i thiéu 3,57 triéu.’® Tat ca cac
mau tham gia nghién ctru déu c6 sé doan
ADN Ién hon 3,57 triéu va da dat higu suét
tdi wru.

Két qua phan tich Trisomy 21 trén 3.315
mau cho thdy co 01 truong hop két qua
khong twong dong véi két qua cua JK (Bang
4). Ly giai sy khong tuong dong nay co thé
do hai nguyén nhan. Thi nhat, dit liéu trinh
tu gen tham chiéu ma ching toi st dung dé
phén tich hoan toan la trinh ty gen cta nguoi
Viét Nam (500 mau), dir liéu nay s& c6 mot
s6 khac biét nho voi dir liéu trinh tu gen ma
thuat toan JK sir dung. Thir hai, mic du két
qua cua JK la NCC vai Trisomy 21 nhung
chi s6 Z-score la rat thap véi 4,13; gan V6i
ngudng cut-off 1a 3. Nghién cuu cua Tian va
cong su (2018) cho thay ring véi cac trudng
hop Z-score tir 3 + 5; gid tri tién doan duong
tinh caa xét nghiém NIPT chi dat 16,67%.°

Truong hop nay, thai phu da choc 6i va c6
két qua thai nhi khdng mac Trisomy 21.

Két qua phan tich léch boi NST sb 18 va
13 thay, toan bé mau NCC déu duoc phat
hién. Tuy nhién, c6 5 mau ma két qua cua JK
1a NCT, nhung két qua WisecondorX Ia nghi
ngd NCC véi chi sé Z-score tir 3,07 + 3,36.
Theo nghién ctu cua Paluoja, khi sé doan
ADN dugc sir dung dé phan tich trén 15
triéu, néu lay ngudng chi sé Z-score 1a 5 thi
thuat toan WisecondorX khong bo sot truong
hop am tinh gia va duong tinh gia.> Tuong tu
nhu vay, theo nghién ctu caa Duboc va cong
sy (2021), phan tich trén 1.406 mau NCT va
31 mau NCC khi sir dung ngudng cut-off cua
Z-score 1a 5 thi 1.436 miu déu dugc phét
hién chinh xéc, con 1 mau NCC chua choc 6i
va vin dang theo doi thai ki tai thoi diém
nghién ctu.® Ngudng cut-off cua chi s6 Z-
score dugc xac nhan dua vao sé doan ADN
phén tich, ti I1¢ cfFADN. Cac nghién cau cho
thay ti 16 cffADN dé két qua NIPT dat t6i wu
1a trén 8%. Ca 5 mau trén, ti 1& cffADN déu
trén 8% (tir 9,07 + 23,23%) va s6 doan ADN
phan tich trén 15 triéu (Bang 4). Néu st dung
ngudng cut-off cua chi s Z-score 1a 5 thi ca
5 truong hop trén két qua déu 1a NCT. Tuy
nhién, cac truong hop nay chua co két qua
cudi cuing cho chan doan vi vay nén két hop
v6i dau hiéu 1am sang, siéu am thai trude khi
bién luan két qua hoic xem xét phan tich
thém biang maot thuat toan khac hoic lap lai
xet nghiém véi do sau cao hon. Hién tai,
chung t6i van tiép tuc theo ddi doc 5 thai phu
trén va tai thoi diém nghién ctu, siéu am thai
va kham thai déu khéng cé phat hién bat
thuong.
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Nghién ctru str dung 42 mau ching, trong
d6 20 mau ddi chung tir bo kit hda chat
chuan va 22 mau chimg duong bénh la céc
thai phu da c6 két qua choc 6i chan doan xac
dinh thai mic mét trong cac hoi chung
Down, Edwards, Patau. Két qua cho thiy
toan bo 42 méiu nay déu duoc phat hién
chinh xéc bang thuat toan WisecondorX.
Nghién ctru ctia chung t6i twong ty nghién
ctru cua Duboc va cong su (2021) khi phat
hién chinh xac 30/31 mau NCC va 1 mau
NCC con lai chua choc 6i ma dang theo ddi
thai ky. 16

Ching tdi tién hanh phan tich sau hon &
nhém NCC bang thuat toan WisecondorX.
Xac dinh mbi twong quan vé chi so Z-score
gitta hai thuat toan, ching toi thay c6 méi
twong quan chat ché vai r =0,78 va su tuong
quan 1a ¢6 y nghia thdng ké (p=0,00<0,05).
Ngoai ra, mdi twong quan giira chi s6 Z-score
va cffADN la rat chat ché (r=0,82 va
p=0,00). Nghién ctu cua chung t6i tuong
d6ng voi nghién cau caa Xu va cong sy
(2016), nghién cau cua Hoang Hai Yén va
cong su (2020).1% 12 C6 thé thay rang ndng
d6 cfFADN thap dan t6i chi s6 Z-score thap ¢
mau NIPT nguy co cao tir d6 dan téi cac két
qua NIPT c6 thé am tinh gia. Do d6, viéc
dinh luong cffADN I3 rat quan trong ddi Voi
xét nghiém NIPT.

V. KET LUAN

Nghién cau cho thay, thuat toan
WisecondorX c6 ti 1& ty 1 trung khép két
qua so voi thuat todn cuaa cbng ty tin sinh
Jingke Biotech 1a 99,82%. Toan b 42 mau
chung déu duoc phat hién chinh xéc, dat ti 18
100%. Thuat toan WisecondorX la céng cu
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hitu fch gidp sang loc léch bdi nhidm sic thé
thai nhi véi @6 chinh xac cao. Khac vaéi thuat
todn JK (phai tra phi phén tich), thuat toan
WisecondorX dugc cung cip mién phi nén
cac phong xét nghiém, don vi nghién ctru co
thé dé dang tiép can. Ngoai ra, WisecondorX
con c6 nhiéu ung dung khac nhau nhu phan
tich phat hién bat thuong CNV, phan tich
PGS cho sang loc phoi... Qua nghién ctu,
chdng t6i hi vong nhiéu phong xét nghiém,
don vi nghién ctu ¢ Viét Nam c6 thé su
dung mot cach phd bién va rong rai.
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