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PHAT HIEN BAT THUONG NHIEM SAC THE
TRONG CHAN POAN TRUOC SINH:
KARYOTYPE HAY MICROARRAY

'Bénh vién Phu San Trung Uong, ‘Pai hoc Y Ha Noi

TONG QUAN

Chan doan trudc sinh bAt thudng nhiém sic
thé da dugc dua ra tit gitta nhing nim 1970, chu
yéu v6i muc dich phat hién bt thudng di boi
va bt thudng cAu tric nhiém sic thé. Ky thuat
karyotype dugc coi la tiéu chuin vang trong
chin dodn di truyén trude sinh. Tuy nhién, ky
thuat nay van ton tai cdc han ché nhu do phan
giai chi phét hién dugc cac bat thudng s6 luong,
cAu tric nhiém sic thé c6 kich thudc 16n trén 5
Mb va té bao can dugc nudi ciy dai ngay'. Theo
thoi gian, nhing tién bd cdng nghé ky thuét y
sinh da cho ra doi cdc k§ thuét ¢ thé phat hién
céc bat thudng di truyén ¢ mic do nhd hon. Mot
trong cac ky thuat dé la phan tich microarray
nhiém sic thé (CMA — Chromosomal microarray
analysis).

Ky thuat CMA khong nhitng phat hién duogc
di boi nhiém séc thé ma con la ky thuat c6 do
phan giai cao ¢6 kha ning phét hién mét doan
nho va nhan doan nhoé ctia toan bd 23 cip nhiém
sic thél2, Ty thudc vao phuong phép st dung,
ky thuat CMA c¢6 thé phét hién thém dugc cac
trudng hop kham vdi cac miace dd khac nhau, hai
nhiém sic thé cting ngudn gbc tit bd hoic me
(UPD — Uniparental disomy)?#. Tt 1au, CMA
da duoc stt dung dé danh gia cham phat trién &
tré em, r6i loan phd tu ky, bat thudng bam sinh,
va da dugc ching minh lam ting 15% kha ning
chin doan trong nhitng trudong hop nhu véy so
véi phuong phap 1ap karyotype truyén théng!.
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O Vigt Nam, CMA 12 ky thugt con khd méi mé.
Dbi v6i chan dodn trude sinh, kha ning phat
hién bét thudng di truyén cia CMA vin con
chua dugc théng ké day da. Liéu raing CMA c6
thuc sy hitu ich trong chan doan di truyén trudc
sinh? Néu da c6 ky thuat CMA, cac xét nghiém
di truyén véi d6 phan gidi thip hon CMA nhu
karyotype c6 can thiét dugc stt dung?

Phuong phap karyotype dya trén phan tich
s6 lugng va cAu tric nhifm sic thé dya trén
b6 nhiém sic thé cta t& bao c6 nhan & ky giita
(metaphase) hoic tién ky gitta (pro-metaphase)
dé lap ban d6 nhiém sic thé theo danh phap di
truyén qudc té. Trong chin dodn trudc sinh, céc
té bao thuong duoc dung dé xét nghiém 1a té bao
dich &i, t& bao tua rau hoic t& bao mau cubng
r6n. Cac té bao nay trai qua mdt qué trinh nudi
cAy trong khoang 7 — 10 ngay dé tang s lugng té
bao ky gitta. Sau d6, nhiém sic thé ky gitta dugc
thu hoach va nhudm. Ky thuat nhudm band
G thudng dung nhit dé phan tich bit thuong
nhiém sic thé. Nhiém sic thé dugc nhudm bing
G thuong c6 do phan giai nam trong gidi han tit
350 — 850 bing, vdi kich thuéc mbi bang tit 5 —
10 Mb. Phuong phap karyotype danh gia dugc
toan bd bo nhiém sic thé, ca vé bit thudng sb
luong va cAu trac nhiém sic thé c6 kich thudc
trén 5 — 10 Mb. Vi cc bat thudng nhiém sic
thé nho hon 5 Mb vAn c6 thé gy nhitng hau



qua lam sang r6 rang nhung karyotype khong thé
phét hién dugc. Hon nita, dé thuc hién ky thuat
nay can nhan luc dugc dao tao chuyén sau; thoi
gian nudi cdy dai ngay lam kéo dai thoi gian tra
két qua; [am ting nguy co nhiém tring mau
cAy; lam ting nguy co phat sinh dot bién trong
qué trinh nudi cAy va c6 nguy co gip cac té bao
khong phét trién tbt trong moi trudng nudi ciy
gy khé khin trong qué trinh nudi ciy va chin
doanb!.

CMA [a phuong phép x4c dinh thém ho#c
mét vt chit di truyén dya trén nguyén 1y lai c4c
doan do oligo hodc SNP ¢ méu bénh rdi so sanh
v6i cdc mAu ching. Uu diém cua céc phuong
phiap CMA khong chi x4c dinh léch boi nhiém
sic thé va thay d6i 16n trong cAu tric nhiém
sic thé gibng nhu k§ thuat karyotype, ma con
phat hién cac bt thuong dudi mic phat hién
cta kinh hién vi (mét doan nhé hodic nhan doan
nho nhiém sic thé) thong qua cac bién thé sb
lugng ban sao (copy number variants — CNVs)
ma céc phuong phap truyén thdng khong phat
hién dugec. CNVs la nhitng doan DNA dai it
nhét 1.000 ciip base c6 cac doan lap khac nhau.
Céc CNVs gy bénh c6 thé giai thich cho mot ty
1& 16n bénh tat di truyén ning né ctia con ngudi,
udc tinh t6i 15%!16).

Céc loai microarray thé hé dau tién st dung
doan dd 1a cic dong nhiém sic thé vi khuin
nhin tao (Bacterial Artificial Chromosome—
BAC). Céc microarray thé hé sau st dung
oligonucleotide (oligo — doan nucleotide ngin
ctia ngudi) 1am doan do va hién duge st dung
rOng rii trén toan thé gidi. Ky thuat BAC array
va oligo CGH déu dua trén ky thuét lai cac oligo
so sanh. K§ thuit SNP array dua trén sy khéc
biét gitta hai alen SNP (A hoidc B) cho vi trf cu
thé trong kiéu gen. SNP microarray la thé hé
mdi nhit trong cic nén tang microarray, cé wu
thé hon ca trong viéc phat hién cic CNV, ¢6 kha
nang phat hién thém cac SNP, cac truong hop da

boi, LOH, UPD!?!, Nén tang SNP-array [a phuong
phdp microarray phat hién cic CNVs dya trén
cdc SNP nén SNP-array khong nhitng phat hién
duoc léch boi, cac bt thuong nhd ma con ¢
thé phat hién duoc da boi, UPD, LOH. Két qua
duoc danh gia khach quan thay vi cha quan, két
qua dit liéu dugc so sanh véi trinh duyét va co s
dit liéu bd genP!. Tuy nhién, k§ thuat microarray
vAn con han ché nhu khong phét hién duoc cac
dot bién don nucleotide hoic dot bién thém/
mét dudi 20 nucleotide; khong phat hién dugc
chuyén doan cin bang, chuyén doan cAn bing
hiém khi gay bénh trit khi 6 su phé v gen quan
trong. Microarray khong phat hién dugc kham
mic d6 thip & thai, nhu bt ky ky thuit chdn
dodn trude sinh khac, sy hién dién hoic ving
mit kham & thai c6 thé khong dai dién cho mitc
dd kham trong mau ngoai vi, tuyén sinh duc
hoiic cic mo6 khac. Mot sb loai array khong ¢6
kha ning phat hién da boi. Dot bién diém, do
biéu hién cta gen, bAt thudng methyl héa ciing
khong duge xac nhan bing microarray ciing nhu
bing karyotype!>8!.

Phuong phép microarray phat hién céc bét
thudng di truyén dua vao phan tich cdc CNVs
tit nhiéu loai mo6 nudi cAy hoic khong cin qua
nudi ciy (DNA duge phan tach tit t& bao bi, tua
rau, mau, md thai, mo dic paraffin...). Mot sb
nghién cttu quy m6 16n cho thiy CMA [am ting
phat hién bat thuong di truyén trong chin don
trudc sinh. Trong mot nghién ctu ndm 2012 cta
Wapner R] va cdng sy, CMA phat hién thém
6% céc bat thuong di truyén ma karyotype
khong phat hién dugc ¢ nhitng thai ¢6 siéu Am
bat thuong®. Srebniak va cong sy thuc hién
SNP-array trén 1.033 truong hop c6 bat thuong
trén siéu 4m va phat hién 57 (5,5%) truong hgp
bt thuong di truyén c6 kha ning gay bénh ma
karyotype binh thuong!"”. Trong mot nghién
cttu 16n véi 5.000 truong hop, trong d6 2.462
trudng hop 6 bat thuong siéu am, microarray
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phat hién thém so vdi karyotype 1a 6,6% & dang
bét thudng thuin tip. Mot phan tich tdng hgp
ctia Hillman va cong su phat hién CMA bd sung
thém 7 — 10% so vdi karyotype trong trudng hgp
bat thudng cu tric trén siéu Am thai. Vi mot
sb bAt thudng thai nhi don 1¢, CMA da ching
minh [4 cung cAp thém kha ning chin doan so
véi karyotype va cing duge khuyén cédo trong
nhitng tinh hudng nhu véy. Phan tich tdng hop
vé CMA chi ra nhing trudng hop cé cic bat
thudng don doc cho thiy ty 1é céc bién thé gay
bénh ~5%. Cac trudng hgp CMA cho két qua
duong tinh & bat thudng don doc 1a hé than
kinh trung wong (—6%), hé tiéu héa (~7%), co
xuong khép (—~8%) va hé tim mach (~7%)!h12,
Ty 1é phat hién nhitng bién thé giy bénh cao
hon (>8%) da dugc quan sat vdi cac di tat don
doc bao gdm khong phéan chia ndo trudc, thiéu
san tiéu ndo, thiéu san tim trai, khe hd moi, khe
h& vom miéng va thoat vi rén. Nguge lai, két
qua CMA bt thudng trén thai ¢6 di tat don doc
khac (thong lién that, khe hd thanh bung, bat
san than va tic nghén niéu quan doan thip)
khong duge bdo cdo. Tuy nhién, khi bat thudng
cAu trac don doc két hop véi bat thudng khac
trén siéu am, tan suit két qua CMA gay bénh
cao hon, dic biét 1a v6i thai chdm phat trién
trong tit cung hofic phat trién qua muc (13,6%)
hoic thé tich nudc bi bt thuong (9,1%). Ting
khoang sang sau gay (NT) = 3,5mm, hoic >
BPV thit 99, c6 lién quan dén ting nguy co léch
boi ciing nhu 1am ting nguy co mic mot sb hoi
chiing va bt thudng ciu tric khac. Mot phan
tich tdng hop gan day st dung CMA véi NT
ting va karyotype binh thuong ching td ning
sudt chin dodn ting trong khoang 4% (trong
trudng hop ting khoang sdng sau gy don doc)
va 7% (trong truong hop keém céc di tat khac) .

Trong nghién citu cta Jingjing Xiang va cdng
st nam 2020, dya trén 5.000 truong hop dugc
thuc hién bing SNP-array thi c¢6 1.055 trudng
hop c6 bat thudng trén siéu am. Ty 1& bat thuong
nhiém sic thé dugc phét hién boi SNP-array dbi
v6i nhém cé bt thudng cAu trdc & nhiéu hé

54 = Y HOC SINH SAN 60

thdng (20/38, 52,6%) 1a cao nhét va ty & bAt
thuong nhiém sic thé & nhém cé bt thudng
ctia mdt soft marker don 1é (55/458, 12,0%) la
thAp nhAt. Trong nhém cé bt thuong cAu tric
& mot co quan thi bit thudng tai hé thdng tim
mach 1a bt thuong phd bién nhét (206/411,
50,1%), trong d6, SNP-array phat hién 14,6%
(30/206), tiép theo la bAt thuong hé niéu —
sinh duc (62/411, 15,1%) véi 11,3% (7/62) bat
thudong nhiém sic thé. Trong nhém bat thudng
mot soft marker don ddc, ting khoang sang sau
gay hodc nép ghp da gay day 1a bat thuong phd
bién nhét (173/458, 37,8%) véi 13,3% (23/173)
bt thuong nhiém sic thé, bit san xuong séng
mai (130/458, 28,4%) véi 11,5% (15/130) bat
thudng nhiém sic thé. Ty 1¢ léch bdi nhiém sic
thé hozic tam boi nhiém sic thé trong céc trudng
hop c6 3 soft marker (gidn ndo thit nhe, bt san
xuong sbng mii, ting khodng sing sau gay hoic
nép gp da gay day) 1a 6,3% (21/334), trong khi
ty & 1éch boi nhiém sic thé hodc tam bdi nhiém
sic thé trong céc trudng hgp 6 mot soft marker
duy nhét 1a 2,4% (3/124). Nhung su khac biét
khong c6 ¥ nghia thong ké (6,3% so véi 2,4%,
kiém dinh chi-square, P = 0,09881)1!,

Theo nghién ctu cua Jingjing Xiang va cOng
st nam 2020, phan tich trén 1.784 phu ni mang
thai tit 35 tudi trd [én va do tudi trung binh 1a
37,65 (pham vi 35 — 49 tudi). Trong d6, 193
trudng hgp SNP-array phat hién bit thudng
NST (193/1784, 10,8%), trong d6 c6 74 trudng
hop léch boi (74/1.784, 4,1%), 10 trudng hgp
LOH (10/1.784, 0,6%) va 109 trudng hop CNV
(109/1.784, 6,1%). Theo nghién ciu, ty 1é 1éch
boi ting 1én dang ké theo tudi, trong khi ty 18
CNV khong ¢c6 xu huéng nhu vyl

Hién nay, NIPT dya trén giai trinh ty toan
bo bo gen c6 thé duge phét hién duge léch boi
va CNVs trén toan bd gen vdéi kich thudc >10
Mb. Nghién citu cta Jingjing Xiang va cOng
su, SNP-array dugc thyc hién dé xdc minh két
qua NIPT bét thuong (bao gdm léch bdi NST
va CNV) ctia 515 méu, c¢6 190 miu (190/515,
36,9%) dugc xac dinh c6 bt thudng NST, bao



gdm 116 truong hop léch boi (116 /515, 22,5%),
3 trudong hgp LOH (3/515, 0,6%), va 71 trudng
hop CNV (71/515, 13,8%)!%). Vi mét doan nho
va nhan doan nhé khong lién quan dén tudi me,
nhitng phu nit tré c6 kha ning mang thai c6 bat
thudng mét doan nhé hodc nhan doan nho NST
cao hon hdi ching Down. Nghién ctu thuc
hién trén 2.779 truong hgp thuc hién aCGH,
44% dugc microarray phat hién ma NIPT binh
thudng. Ngoai ra, phu nit trén 35 tudi c6 két
qua sang loc huyét thanh nguy co cao hoic ting
KSSG van c¢6 nguy ca CNVs hoic céc trisomy
hiém mic di két qua NIPT am tinh®'.

CMA ¢6 nhiéu wu diém hon so véi karyotype
trong linh vuc chin do4n trudce sinh, CMA dua
ra nhiéu thong tin di truyén hon vi d6 phan giai
cao hon. Ngoai ra, DNA c6 thé dugc 14y tit cdc
mau khong qua nudi cly, két qua nhanh hon
so vdi karyotype va khong yéu ciu té bao phan
chia; CMA cta m6 thai (dich 6i, nhau thai, san
phidm cta qué trinh thu thai) duge khuyén céo
trong viéc danh gi4 thai chét trong t&t cung hoic
thai chét luu vi xét nghiém kha ning phét hién
céc bt thudng gay bénh. Mot nghién ctu thuin
tap 16n nim 2012 dugc hd tro bdi Vién Qubc
Gia vé Stic khoe Tré em va Phét trién Con ngudi
Eunice Kennedy Shriver (NICHD) so sanh hiéu
qua ctia CMA véi karyotype trong chin doan
trudc khi sinh. Trong nghién ctu nay, CMA
phat hién dugc tht cd céc léch boi c6 ¥ nghia
lam sang va chuyén doan khong can bing dugc
chan dodn bing karyotype, phi hop véi céc
nghién cttu trude day. Ngoai ra, CMA phat hién
thém & thai nhi c6 bat thudng siéu Am va xét
nghiém sang loc nguy cd cao tuong tng la 6%;
1,7% bAt thuong c6 ¢ nghia lam sang va c6 két
qua karyotype binh thudng Pang luu ¥, nghién
cttu nay da xac dinh VOUS & 3,4% bénh nhan,
trong d6 1,8% dugc phan loai [a ¢6 kha ning
lanh tinh — likely benign va 1,6% la c6 kha ning
giy bénh — likely pathogenic dya trén di liéu c6
sdn tai thoi diém nghién ctu duge tién hanh.
Khi céc bién thé nay dugc phan tich lai thi chi
1,5% duogc phan loai 1a VOUS. Mot nghién cttu

thuc té sau d6 da ching minh mot ty 18 tuong ty
12 1,6%9.

Theo nghién cttu cta Jingjing Xiang va cdng
su, karyotype dugc thuc hién ddng thoi trén
4.022 mau (4.022/5.000, 80,4%). Trong sb nay,
151 truong hgp léch boi va 2 trudng hop tam boi
(69, XXX) déu dugc xdc dinh bing karyotype
va SNP-array. Trong s6 3.665 trudng hop c6
karyotype binh thudng, SNP-array cho két qua
286 bit thudng (286/3665, 7,8%) bao gdm 2
trudng hop kham 45, X, 19 trudng hop LOH
va 265 truong hop vi lap doan va vi mat doan,
kich thude 278 CNV dao dong tit 99 Kb dén
6.287 Mb. 19 truong hgp kham dugc xac dinh
bing karyotype, 6 truong hop khong duge phat
hién bing SNP-array bao gdm 3 trudng hop léch
boi kham mtc do thip va 3 trudng hop chuyén
doan can bing thé kham, trong khi SNP-array
cling phat hién thém 1 truong hop LOH va 1
trudng hop vi lip doan. Trong s& 185 trudng
hop c6 su sap xép lai chu tric duge phét hién
bing karyotype, 147 trudong hgp bao gdm chuyén
doan cén bing, da hinh nhiém séc thé va marker
khong dugc phat hién bdi SNP-array. Tuy nhién,
SNP-array cing phét hién thém 1 trudng hop
kham trisomy 22 va 10 trudng hgp vi lip doan
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hodc vi mat doan nhiém sic thél!,

KET LUAN

CMA ¢6 kha ning x4c dinh mit doan nhd
va nhan doan nhd nhiém sic thé ma khong
thé xac dinh bing karyotype. Nhitng CNV ¢4
¥ nghia lam sang xuét hién trong 1% dén 1,7%
cac truong hop va khong lién quan dén tudi me.
Trong cac truong hop siéu am bt thudng, CNV
c6 ¥ nghia lam sang duoc thiy trong khoang
6% ma karyotype khong phat hién dugc. Thai
c6 cang nhidu bt thuong hinh thai phbi hop,
kha ning bat thuong CNVs cang cao. Nhu vay,
CMA duoc khuyén nghi cho tit ca cac truong
hop c6 bat thudng trén siéu 4m phai lam xét
nghiém xam l4n nhu choc do dich 6i hoic sinh
thiét tua rau. Nhing ngudi duge chi dinh choc
i cho céc chi dinh khéc, ching han nhu tudi
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me, lo ling va sang loc huyét thanh bat thuong,

nén duogc tu vAn microarray nhu mot lua chon.
Dbi v6i bénh nhan lam xét nghiém CMA, tu
vAn di truyén trude khi lam xét nghiém la bit

budc dé ho hiéu nhing lgi ich va han ché cua
xét nghiém. Dbi trudng hop c6 két qua CMA
bat thudng, bao gdm ca nhing bénh nhan cé
VOUS, tu van két qua duge tién hanh bdi bac si
di truyén chuyén khoa.
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