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TOM TAT
Ky thudt lai vi déy so sanh hé gen (aCGH) duoc st dung khado sdt toan by hé gen nham phdt
hién cdc bdt thudng mdt can bang vat chat di truyén cho cdc bénh nhdn cham phat trién tam
thdn (CPTTT), bdt thudng hé than kinh, bdt thudng hé tim mach, réi loan phé tu ky, da di tdt. ..
Muc tiéu: Phdt hién cdc bdt thudng di truyén trén cdc bénh nhdn CPTTT, da di tdt chua ré
nguyén nhan.
Déi tuong nghién ciru: Hai bénh nhan c6 biéu hién CPTTT, da dj tdt bam sinh dugc khdm va
diéu tri tai Bénh vién Nhi Trung uong.
Phuong phdp nghién citu: Ap dung ky thudt lai vi ddy so sdnh hé gen c6 dé phén giai 60K.
Két qua: Phdt hién bdt thudng di truyén trén hai ca bénh: mdt doan 4p16 kich thudc 7,9Mb
gdy héi ching Wolf-Hirschhorn va mdt dogn 18921 kich thuéc 8,1Mb gdy hoi ching Pitt-
Hopkins.
Két ludn: Ky thudt lai vi ddy so sdnh hé gen la ky thudit c6 kha nédng phdt hién cdc bét thudng
di truyén & dang khéng can bang nhu cdc vi mdt doan/Idp doan nhd, gép phan tdng ty 1é chdn
dodn trén cdc bénh nhan CPTTT, da di tat bdm sinh chua ré nguyén nhén. Bay cing la co sé dé
tu vdn di truyén va chdn dodn trudc sinh cho gia dinh.
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DETECTION THE GENETIC ABNORMALITIES IN PATIENTS
WITH DEVELOPMENTAL DELAY INTELLECTUAL DISABILITY
BY ARRAY COMPARATIVE GENOMIC HYBRIDIZATION

Array Comparative Genomic Hybridization (aCGH) is used to identification of disease-
causing in the entire genome to detect genetic imbalance aberrations with high resolution
in patients with developmental delay/intellectual disability (DD/ID), nervous system
abnormalities, severe abnormalities of the cardiovascular system, autism spectrum
disorders, and multiple congenital anomalies...

Objective: Apply aCGH to detect genetic abnormalities in patients with unknown cause
of DD/ID and multiple congenital malformations.
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Research subjects: Two patients with DD/ID and multiple congenital malformations
were examined and treated at Vietnam National Children's Hospital.

Research method: Applying aCGH technique to compare genomes with resolution of

60K.

Results: Genetic abnormalities were detected in these two cases: 7.9Mb loss of 4p16
segment causing Wolf-Hirschhorn syndrome in one case and 8.1Mb deletion of 18921
segment causing Pitt-Hopkins syndrome in the other.

Conclusion: aCGH is a technique capable of detecting imbalance genetic aberrations
like microdeletions/duplications. This technique will increase the rate to the diagnosis of
patients with unexplained DD/ID and congenital anomalies, and the aCGH results will be
the basis of genetic counseling and prenatal diagnosis for these families.

Keywords: DD/ID, aCGH, Chromosome

I. DAT VAN DE

Cham phat trién tdm than (CPTTT) la mot
trang thai ngling phét trién hodc phat trién
khong day du vé tri tué, dac trung chd yéu béi su
gidm sut cac ky nang trong giai doan phat trién
nhu kha nang nhan thuic, ngén ngr, van dong va
nang luc xa héi. Ty 1& bénh nhan mac CPTTT udc
tinh khoang 3% dan sé thé gi6i [1]. CPTTT c¢6 thé
dugc phat hién don doc hay két hgp véi cac r6i
loan vé than kinh nhu déng kinh, r6i loan cam
gidc hodc réi loan phé tu ky va da di tat bam sinh
(MCA) khéac [2]. Nhiéu nghién ciu trén thé gidi
cho thay maéi tuong quan gilta cac bat thuong di
truyén dén CPTTT. Cac bat thudng di truyén rat
da dang, tur bat thudng s6 lugng ban sao (CNV)
nhiém sdc thé hoac cac loai dot bién diém don
gen, cac dét bién dang lap doan, mat doan nho
hoac thém doan trén trinh tu DNA hodc do cac
khi€m khuyét trong diéu hoa biéu hién gen [1, 2].

Ky thuat lai vi day so sanh hé gen (array CGH-
aCGH) la ky thuat stir dung phuong phap lai vi
day gitta hé gen ngudi binh thudng va ngudi
bénh, tir d6 so sanh hai hé gen dé phat hién cac
bat thudng trong bd may di truyén clia ngudi
bénh. Bay la ky thuat c6 kha nang phan tich toan
bd hé gen & dd phan gidi cao nén c6 thé phat
hién nhiing thay déi nhiém sic thé & muc do tu
0.5-1.5Mb tra 1én [3]. Vi vay, ky thuat nay mang
lai hiéu qua chan doan cao hon tir 15-20% dé
phat hién bat thuong trén cac bénh nhan mac
hoi chiing cham phat trién tam than - van déng
(CPTTT-VD), réi loan phé tu ky, da di tat bdm sinh

chua r6 nguyén nhan. Ky thuat c6 do nhay va dé
chinh xac cao nén dugc khuyén nghi tré thanh
phuang phap xét nghiém dau tay trong chan
dodan cac bénh nhan CPTTT.

Trong nghién clu nay, ching t6i bao cdo 2
trudng hap bénh nhan CPTTT, da di tat bam sinh
chua ré6 nguyén nhan dugc kham tai Bénh vién
NhiTrung uong. Hai bénh nhan dugc xét nghiém
bang ky thuat aCGH dé phat hién bat thudng
trong bd may di truyén, tir d6 c6 thé xac dinh
chinh xac nguyén nhan gay bénh va tu van di
truyén cho gia dinh.
1.DOI TUGNG VA PHUONG PHAP NGHIEN CUU
2.1. Béi tuong nghién citu

¢ Hai bénh nhan c6 biéu hién CPTTT, da di tat
bam sinh dugc kham va diéu tri tai Trung tam Noi
Tiét-Chuyén héa- Di truyén va Liéu phap phan ti
(NT-CH-DT va LPPT), Bénh vién Nhi Trung uong:

- Bénh nhan 1: tré n, sinh ndm 2021, dé mé
[Gc 38 tuan can nang 1,9kg. Tré vao vién kham vi
CPTTT-VD. Bénh nhan la con thi 4 trong gia dinh,
me mang thai cé tinh trang thai cham phat trién
trong tir cung, 3 chi gai dau hién khéng co biéu
hién triéu ching bat thudng.

- Bénh nhan 2: tré nam, sinh nam 2021, sinh
thudng 37 tuan, can nang 1,4kg. Tré vao vién
kham vi CPTTT-VD. Bénh nhan la con dau trong
gia dinh, me mang thai cé tinh trang thai cham
phat trién trong ti cung.

® Mau bénh phadm: 2ml méau ngoai vi chéng
doéng EDTA.

43



TAP CHi NHI KHOA 2023, 16, 5

2.2. Phuong phdp nghién ciru - Ky thuat CGH array dugc thuc hién trén

e Phuong phap nghién ctiu: Bao co ca bénh. bo kit thuong mai Ge\netiSure Cyto 8x60k CGH

o Ky thuat aCGH: (Agilent) véi 60.000 dau do, d6 phu >3644 gen.

; ) Ky thuat nay dugc thuc hién tai Khoa Di truyén

- DNA t6ng s6 dugc tach chiét trmaungoaivi  va Sinh hoc phan td, Bénh vién Nhi Trung uong.

bang cét loc chuyén dung st dung kit tach chiét  Quy trinh ky thuat lai hé gen so sanh dugc thuc
DNA QiaAmp DNA blood mini kit (Qiagen-Duc).  hién theo so d6 sau (Hinh 1).

( Chuén bi gDNA ctia mau xét nghiém ) ( Chuén bi gDNA cuia mau déi chirng

Thwc hién phan trng phan doan gDNA ) ( Thwe hién phan rng phan doan gDNA

v v

Panh diu mau DNA véi bd kit DPanh diu mau DNA véi bd kit

[ SureTag DNA Labelling Kit (Cy5) ] [ SureTag DNA Labelling Kit (Cy3) ]

Tinh sach mau véi cot tinh sach ) ( Tinh sach mau véi cot tinh sach

—

Chuén bj héa chét lai microarray

v

Lai trong 24h & 67°C

v

Rtra microarray

v

Quét microarray trén may SureScan

Phan tich vé&i phan mém
CytoGenomics

— )

Hinh 1. Quy trinh thuc hién ky thuat aCGH

- Cac dir liéu tho sé dugc thu thap va phan tich bai phan mém Agilent Feature Extraction va
Agilent CytoGenomic. Tiéu chuan phan loai cac bién thé theo hudng dan cta Hiép hoi Di truyén Y
hoc Hoa Ky (ACMG).

Il KET QUA
3.1.Bénh nhan 1:

e Kham lam sang:
- Can nang 7kg, chiéu cao 72cm, (<-3SD).

- BO mat bat thuong: tran do, khe mat hep, moéi cong, miéng réng, canh mii to bé, téc sang mau,
giam sac t6 da.

- CPTTT-VD: chua phan biét la quen, chua lay sap, chua bo, ngéi viing, ding, di dugc, ban chan
ban tay gap bat thuong.

- Phau thuat thong lién that nam 2022
® Xét nghiém can lam sang:
- Siéu am thop: gian nhe nao that.
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- MRI néo: theo déi 6 réng khoang quanh mach Virchow Robin nhan béo phai
- Xét nghiém huyét hoc, sinh héa mau va sang loc sa sinh cac bénh chuyén: khéng phat hién bat
thuong.
- Karyotype: 46,XX,14pstk+
® Két qua aCGH (Hinh 1):
- Mat doan kich thudc 8,1Mb (arr[GRCh37] 18921.1921.31(47449085_55543788)x1):
o Cac gen lién quan: FECH, NARS1, SMAD4, DCC, ATP8B1, MYO5B, TCF4, CFAP53
o Phan loai gay bénh.
- Mat doan kich thuéc 1,5Mb (arr[GRCh37] 17g25.1(71420642_72912227)x1)
o Cac gen lién quan: DNAI2, SLC9A3R1, FDXR, USH1G
o Phan loai gay bénh.
- Mat doan kich thudc 619kb (arr[GRCh37] 6p21.1(41127283_41746502)x1)
o Cac gen lién quan: TREM?2

o Phan loai gay bénh.

ORH@IS v ¢ x
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Hinh 1. Phan bd tin hiéu dau do trén NST s6 6,17,18 clia bénh nhan s6 1

A.Tin hiéu dau do trén NST s6 6 va vi tri mat doan 6p21.1. B. Tin hiéu dau do trén NST s6 17 va vi
tri mat doan 17925.1. C.Tin hiéu dau do trén NST s6 18 va vi tri mat doan 18921.1-18g21.31. (Mdi tén
den: cac vung gidm hodc tang tin hiéu tuong Uing véi cac doan lap va mat.)

3.2. Bénh nhan 2:

® Kham lam sang:

- B6 mat bat thuong: séng mii tet, phanh moi trén bam thap, cam nho, vom miéng cao, hai mat
I6n, xa nhau, dau nho, tran do,

-Vang da, cham tang can, biu ché déi

-Théng lién nhi

- CPTTT-VD: tré lay dugc, chua bo, ngoi, ding, di dugc, chua noi tur don.

® Xét nghiém can lam sang:

- Siéu am thop, MRI: gian nhe nao that hai bén.

- Karyotype: 46,XY.

- Cac xét nghiém sinh héa mau, nudc tiéu va huyét hoc: khong phat hién bat thudng.

- Creatinin mau tang: 48,8 umol/L.

® Két qua aCGH (Hinh 2):
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- Mat doan kich thudc 7,9Mb (arr[GRCh37] 4p16.3-p16.1(71552_8041405)x1)

o Cacgenlién quan: ZNF141, PIGG, PDE6B, CPLX1, SLC26A1, IDUA, RNF212, CTBP1, UVSSA, FGFR3,
LETM1, NSD2, NAT8L, SH3BP2, ADD1, HTT, DOK7, LRPAP1, ADRA2C, MSX1, EVC2, EVC, WFS1

o Phan loai gay bénh.

- Lap doan kich thudc 2,5Mb (arr[GRCh37] 4926(118239882_120777320)x3)
o Cac gen lién quan: PRSS12, SEC24D, MYOZ2, USP53

o Phan loai gay bénh.

- Lap doan kich thudc 255kb (arr[GRCh37] 6g27(170624806_170880647)x3)

o Cac gen lién quan: PSMP1, TBP
o Phan loai chua r6 chic nang.

Hinh 2. Phan bo tin hiéu dau do trén NST s6 4 va 16 clia bénh nhan sé 2
A.Tin hiéu dau do trén NST s6 4 va vi tri mat doan 4p16.3-4p16.1. B. Tin hiéu dau do trén NST s6
4 va vi tri lap doan 4q26. C. Tin hiéu dau do trén NST s6 6 va vi tri mat doan 6g27. (Mii tén den: cac
vlung giam hodc tang tin hiéu tuong Ung véi cac doan lap va mat.)

IV. BAN LUAN

Nghién ctru nay ap dung ky thuat aCGH dé
phan tich hé gen cla 2 bénh nhan cé biéu hién
cham phét trién tinh than, da di tat bam sinh dugc
kham tai Trung tam NT-CH-DT va LPPT, Bénh vién
Nhi Trung uong. Két qua ctia hai trudng hgp déu
phat hién thay bat thuong mat can bang vat chat
di truyén véi kich thuéc dusi 10Mb phu hgp véi
bi€u hién 1dam sang ctia bénh nhan, cac bat thudng
nay khong phat hién dugc trén két qua NST do.

Bénh nhan 1 phat hién c6 ba bat thudng la cac
mat doan trén NST s6 6, 17 va 18. Mat doan trén
NST 18 c6 kich thudc 8,1Mb, dugc phan loai gay
bénh theo tiéu chuin ctia ACMG [4]. Doan mét c6
chdia 103 gen trong dé ¢6 28 gen ma hda, trong
sO cac gen ma hda c6 8 gen dugc bao cao lién
quan dén bénh ly theo OMIM [5]. Phién giai cac
gen nay dua trén tiéu chuén ctia Clingen cho thay
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c6 2 gen dugc phan loai d bang ching gay bénh
khi mat doan la TCF4 gy héi chiing Pitt-Hopkins
va SMAD4 gay héi chiing Myhre va héi chiing da
polyp dai truc trang c6 tinh chat gia dinh [6]. Cac
phat hién nay phu hop véi cac triéu chidng lam
sang va bénh nhan dugc két luan mac héi chiing
Pitt-Hopkins. Mét s6 triéu ching dac trung bao
gém cham phat trién tri tué muc doé trung binh
dén nang, cham dat cdc moc van déng, réi loan
phét trién ngdn ng, réi loan hanh vi, rdi loan pho
tu ky, khuén mat hay cudi, mot sé bat thuong
khuén mat nhu: G6c mui réng, mai I6n, nhan
trung ngan, vién moi dudi dai, ddo nguoc..., can
tang théng khi, nin thé khi tinh [7]. Ngoai ra, trén
bénh nhan s6 1 con cé mat doan NST 17 c6 kich
thudc 1,5Mb cling dugc phan loai gay bénh theo
tiéu chuan cla ACMG [4]. Poan mét c6 chida 49
gen trong d6 c6 25 gen ma hoa, trong sé cac gen
ma héa c6 4 gen dugc bao cao lién quan dén bénh
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ly theo OMIM [5]. Phién gidi cdc gen nay dua trén
tiéu chuédn cda Clingen dua ra khéng c6 gen nao
dugc phan loai du bang chiing gy bénh khi mat
doan [6]. Tuy nhién do mat doan c6 chira gen nén
bénh nhan tang nguy ca cac bénh ly don gen sau
bao gom r6i loan van déng nhung mao (Di truyén
lan - AR), soi than, gidm phosphat huyét tuong,
lodng xuong (Di truyén trdi - AD), hoi chiing Usher
(AR), bénh than kinh thi giac, thinh giac (AR). Mat
doan trén NST 6 c6 kich thudc 619kb, dugc phan
loai gay bénh theo tiéu chuan ctia ACMG [4]. Doan
mat ¢ chiia 25 gen trong d6 ¢6 11 gen ma héa,
trong s6 cac gen ma hoa cé 1 gen la TREM2 dugc
bdo cdo lién quan dén bénh ndo chat trang di
truyén lan theo OMIM [5]. Phién giai cac gen nay
dua trén tiéu chuan cta Clingen dua ra khong c6
gen nao dugc phan loai dt bang chiing gay bénh
khi mat doan [6]. Tuy nhién khi mat doan c6 chita
gen TREM?2 sé lam tang nguy co bénh nhan cé
bi€u hién bénh nio chat trang.

Bénh nhan sé 2 phat hién 3 bat thudng la cac
mat doan trén NST s6 4 va lap doan trén NST s6 4
va 6. Mat doan trén NST 4 c6 kich thudc 16n nhat
(7,9Mb), dugc phan loai gay bénh theo tiéu chuan
cta ACMG [4]. Poan mat c6 chia 214 gen trong
dé c6 93 gen ma hda, trong sé cac gen ma hoa ¢
23 gen dugc bao cao lién quan dén bénh ly theo
OMIM [5]. Phién gidi cac gen nay dua trén tiéu
chuén cuta Clingen dua ra c6 mét vung gen va
mot gen dugc phan loai d0 bang ching gay bénh
khi mat doan la vung 4p16.3 (vung ISCA-37429)
gay hoi chimg Wolf-Hirschhorn va MSX1 gay bat
san/thiéu san rang, 16ng téc méng va khe hd vom
hong [6]. Cac phat hién nay phu hgp véi cac triéu
ching phat hién thdy trén lam sang va bénh nhan
dugc chan doan mac héi ching Wolf-Hirschhorn.
Pay la héi ching di truyén gay ra béi mat doan
4p16.3 hodc dét bién gen LETMT nam trong vung
NST nay. Mot so6 triéu chiing dac trung bao gom
cham phéat trién van déng, dong kinh, réi loan
hanh vi nhu réi loan phat trién ngén nga, cir déong
tay chan bat thudng, cham phat trién tri tué, cham
phat trién thé chat, dau nhé, gidam truong luc co,
thiéu san tiéu nao, thiéu san hodc bat san vach
trong sudt, bat san thé chai, thi€éu san hoac bat
san hanh khtu, di dang héi ndo, ndo ung thay, di
dang so mat, cac biéu hién khuén mat bat thusng

nhu: hai mat xa nhau, lac, duc thay tinh thé...,
mi réng, méi ngan, di tat hd vom, ham nho, tai
nhd, déng thap, c6 thé khiém thinh, c6 thé gap
di tat hé tim mach, h6 hap, tiét niéu, cg xuong
khac... [8]. BEnh nhan con dugc phat hién cé lap
doan trén NST 4 (kich thudc 2,5Mb) va lap doan
trén NST 6 (kich thudc 255kb). Ca hai doan lap nay
déu dugc phan loai gay bénh theo tiéu chuan cta
ACMG [4]. Doan lap trén NST s6 4 ¢ chia 45 gen
trong d6 ¢ 11 gen ma hda, trong sé cac gen ma
héa c6 4 gen dugc bao cao lién quan dén bénh
ly theo OMIM [5]. Phién gidi cdc gen nay dua trén
tiéu chuan cda Clingen dua ra khéng c6 gen nao
dugc phan loai du bang chiing gay bénh khi lap
doan [6]. Tra ctu ca bénh tuong tu trén co s& di
liéu Decipher ¢6 2 trudng hop (ca bénh 500969 va
331432) lap doan nam trong vung lap nay dugc
bdo cdo c6 thé gay bénh, biéu hién kiéu hinh
cham phat trién tri tué, dau to, tam voc thap, hep
doéng mach phéi [9]. Lap doan trén NST 6 chira 5
gen trong d6 c6 3 gen ma hda, trong sé cac gen
ma hda c6 2 gen la PSMP1, TBP dugc bao cdo lién
quan dén that diéu ti€éu nao, di tat dau nhé, cham
phét trién ngdn ng di truyén 1an theo OMIM [5].
Phién gidi cac gen nay dua trén tiéu chuan cla
Clingen dua ra khédng c6 gen nao dugc phan loai
du bang chiing gay bénh khi lap doan [6]. Tra clu
ca bénh tuong tu trén co sé& dir liéu Decipher ¢6 1
truong hop (ca bénh 331606) lap doan nam trong
vung lap nay dugc béo cdo cé thé gay bénh, biéu
hién kiéu hinh cham phat trién tri tué, khe hd vom
hong [9].

Cac bat thudng di truyén cé anh huéng rat16n
dén tinh trang CPTTT. Cac bat thudng NST dugc
phat hién khodng 30% cac trudng hop mac bénh
hodc do cac bat thudng don gen gay nén. Cac
bat thudng nay dugc phat hién bang cac phuong
phap xét nghiém di truyén c6 d6 phan giai khac
nhau. Cac bat thudng 16n trén 10Mb c6 thé dugc
phat hién bang phuong phap lap Nhiém sac thé
(NST) d6. Cac bat thudng di truyén vdi kich thudc
tUr 1Kb dén 10Mb chiém khoang 15% téng sé cac
bat thudng van la mét thach thic 16n trong phat
hién va chan doan bénh [10]. Mot sé ky thuat
da duoc ing dung dé nham muc dich phat hién
nhiing bat thudng & muc dé nay nhu lai huynh
quang tai chd (FISH), cac ky thuat PCR dac hiéu
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va cac bién thé, khuéch dai da dau do dua trén
phan tng ghép noi (MLPA)... nhung cac ky thuat
nay c6 nhugc diém la chi c6 thé khao sat duoc
mot phan cta hé gen va chi c6 thé phat hién
dugc cac bat thudng dugc nham téi [11].

Ky thuat aCGH la ky thuat lai so sdnh hé gen
Ung dung lai vi day va so sanh ty & cla mau bénh
va mau déi chiing dé phat hién cac bat thudng
trong bo may di truyén. Ky thuat nay co thé phat
hién cac bat thuong NST cé kich thudce tir 0.5-
5Mb hodc tham chilén t6i 40kb phu thubc vao sé
lugng dau do dugc thiét ké va khoang céach gilra
cac dau do [3]. Vi vay, ing dung ky thuat aCGH
trong thuc hanh [am sang da tang kha nang
chan doan cac bat thuong di truyén dén hon
28% cho cac bénh nhan CPTTT-VD, da di tat chua
rd nguyén nhan. Bay cling la mot phuong phap
c6 d6 nhay va dé dac hiéu cao, dugc khuyén cao
st dung dau tay dé chan doan cac bat thudng di
truyén cho nhédm cac bénh nhan nay.

V. KET LUAN

Ky thuat lai vi ddy so sanh hé gen la ky thuat
c6 kha nang phat hién cac bat thuong di truyén
& dang khong can bang nhu cac vi mat doan/lap
doan nhd, gép phan tang ty I&é chan doan trén
cac bénh nhan CPTTT, da di tat bdm sinh chua
rd nguyén nhan. Pay clng la co s& dé tu van di
truyén va chan doan truéc sinh cho gia dinh.
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