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TOM TAT

Madt doan mét phdn cdnh dai nhiém sdc thé 21 (21q) la mét bdt thudng nhiém scc thé hiém
gdip vdi cdc biéu hién kiéu hinh rdt khdc nhau tiy thudc vao vi triva kich thuéc ciia doan mat. Cdc
ddc diém lam sang thudng gdp bao gém: bé mdit bdt thudng, ddu nhé, di tat tim, co gidt, chdm
phat trién tadm thdn vdn ddng va thiéu ndng tri tué tir nhe dén ndng.... Nghién cdu nay bdo cdo
mot trudng hop ngudi bénh nam 5 ngay tubi nhdp vién vi suy hé hdp, di tdt tim bdm sinh, giam
truong luc co, b mdt bt thuong. Ngudi bénh duoc thuc hién cdc ky thudt xét nghiém di truyén
té bao tai Bénh vién Nhi Trung uong véi két qua céng thic nhiém sdc thé va két qua ky thuat
lai huynh quang tai ché (FISH): 46,XY,del(21)(g22.2).ish del(21)(D215259/D215341/D215342-).

Turkhéa: Nhiém scic thé 21, mdt doan nhiém scc thé 21q, 21g22.

RARE CHROMOSOME ABNORMALITY CASE REPORT:
PARTIAL DELETION OF CHROMOSOME 21Q
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Summary: Partial deletion of the long arm of chromosome 21 (21q) is a rare chromosomal
abnormality with highly variable phenotypic manifestations depending on the location and
size of the deletion. Common clinical features include: facial abnormalities, microcephaly,
heart defects, seizures, psychomotor retardation and mild to severe intellectual disability....
This study reports a case of a 5-day-old male patient was hospitalized because of respiratory
failure, congenital heart defects, decreased muscle tone, and facial abnormalities. The
patient had cytogenetic testing techniques performed at the National Children’s Hospital
with results of chromosome formula and results of fluorescence in situ hybridization (FISH):
46,XY,del(21)(g22.2).ish del(21)(D215259/D215341/D21S342-).

Keywords: Chromosome 21, deletion of chromosomes 21q, 21g22.

I. DAT VAN DE

Mat doan mét phan nhiém sac thé 21q (ICD-
10: Q93.0) la moét bat thuong di truyén hiém
gap (<1/1.000.000) v&i cac dac diém ki€u hinh
rat khac nhau, tuy thuéc vao kich thudc va vi

tri cla doan mat [1]. Theo cac y van da bao cao,
vi tri diém dut gay rat da dang, chua ghi nhan
cac ca bénh ¢6 vi tri dat gay trung lap [2],[3].
Ba vling mat doan riéng biét da dugc dé xuat:
vung 1 c6 kich thudc doan mat khoang 31,2 Mb
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(21911.2-922.11; chda 50 gen), vung 2 (31,2-
36Mb; 21922.11-q22.12; chia 80 gen) va vung
3 (36-37,5Mb; 21922.q12-g22.3; chda hon 130
gen) [3]. Cac dac diém lam sang thudng gap cla
mat doan 21q bao gém: cham phat trién, thiéu
nang tri tug, dau nho, tai I6n xoay ra sau, moi
mong khde miéng tré xudng, di tat nao, co giat,
dong kinh, di tat tim ... [11,[2],[31,[4],[5].

Trong nghién cdu nay, ching t6i bdo cdo mét
trudng hgp ngudi bénh mat doan nhiém sic thé
(NST) s6 21 tai vi tri 21922.2 da dugc chan doan
xac dinh bang ky thuat lap céng thic nhiém sac
thé tir té bao mau ngoai vi va ky thuat lai huynh
quang tai ché (Fluorescence in situ hybridization
-FISH) tai Khoa Di truyén va Sinh hoc Phan tur -
Bénh vién Nhi Trung uong.

Il. GIGI THIEU CA BENH

2.1. Théng tin chung vé lém sang va cén lém
sang

Ngudi bénh nam 5 ngay tudi vao vién trong
tinh trang suy ho hap cap, phéi thong khi kém. Tré
li bi, phan xa kém. Tiéu cau giam: 77-100.103 G/L.
VE tién su san khoa: ngudi bénh 1a con dau, dé
ma, tudi thai 36 tuan, can nang 1800gr. Trong qua
trinh mang thai, siéu am thai dinh ky khong phat
hién bat thuong hinh thai, tuy nhién thai c6 tinh
trang cham phat trién trong td cung tir tuan 34.
Sang loc NIPT cho 4 cap NST 13; 18; 21; XY nguy
ca thap. Tién st gia dinh: bo me két hon khéng
can huyét, ki€u hinh binh thudng, khée manh. Me
ngudi bénh cé tién st san khoa binh thudng.

Vé 1am sang: ngudi bénh dugc kham tai Bénh
vién Nhi Trung uong phat hién cac dac diém: bo
mat bat thudng, tai I6n xoay ra sau, cam tut, duc
giac mac, m6i mong khée miéng tré xuéng ...

Vé can 1am sang: ngudi bénh dugc chi dinh
cac xét nghiém dé khao sat bat thudng cac hé
cd quan. Siéu am 6 bung thay hinh anh thoat vi
ben hai bén, dudng kinh c6 16 thoét vi bén trai ~
20mm, dudng kinh 16 thoat vi bén phai ~9mm,
tran dich mang tinh hoan hai bén. Siéu am tim
cho két qua cau trac tim binh thuong, con 6ng
doéng mach va theo dodi bénh co tim phi dai. Siéu
am thop co6 hinh anh xuat huyét dudi mang nao
that bén hai bén.
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Hinh 1. Dic diém b6 mat bat thudng
clia nguoi bénh

Ngud&i bénh hién 9 thang tudi, chiéu cao
56cm, can nang 4kg dugc theo doi, quan ly diéu
tri tai Bénh vién NhiTrung uong véi cac dac diém
ldam sang: cham phat trién thé chat, cham phat
trién tam than van déng, tay cdm ndm kém, chua
ngoi dugc, bd mat bat thudng, thinh giac kém,
duc gidc mac, tdo bén, dong kinh, mém sun
thanh quan, hep khi quan va theo déi bénh co
tim phi dai. Ngudi bénh vao vién diéu tri nhiéu
I&n do tinh trang viém phdi.

2.2, Xét nghiém di truyén té bao

2.2.1. Ldp céng thic nhiém sdc thé tur té bao mdu
ngoai vi

Mau mdau ngoai vi dugc nudi cdy
trong méi trudng RPMI (Gibco), bd sung
Phytohemagglutinin (PHA - Sigma) nham kich
thich su phat trién cta té€ bao Lympho T, véi diéu
kién 37°C, 5% CO2 trong 72 gid. Té bao sau nudi
cdy dugc nhugc truong bang dung dich KCL,
c6 dinh bang dung dich Carnoy (1 acid acetic:
3 methanol). NST dugc nhuém bdng Giemsa
(Merk) va dugc phan tich 20 té bao NST dudi kinh
hién vi. Nhiém sic thé dugc boc 16 & ky gitia, da
dé phan tich cac bat thudng vé sé lugng va cau
trac NST.

Cong thuc NST cla ngudi bénh: 46,XY,del(21)
(922.2). Trén cac té bao da phan tich, méi cum
nhiém s3c thé c6 46 NST, trong d6 ¢ 22 cap NST
thuong, 01 cap NST gidi XY clla ngudi nam. Ngoai
ra, phat hién bat thuong 01 NST s6 21 dang mat
doan canh dai tai vi tri q22.2 (Hinh 2).
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Hinh 2. K&t qua nhiém sac thé dé tur té bao mau
ngoai vi clla ngudi bénh

Mi tén den chi NST sé 21 mat doan canh
dai tai vi tri g22.2. B6 me ngudi bénh dugc xét
nghiém lap cong thiic NST. Két qua Karyotype clia
bé va me ngudi bénh lan luot la 46,XY va 46,XX.
Ca hai b6 me ngudi bénh déu cé cong thiic NST
clia ngudi nam va ngudi nr binh thudng (hinh 3).
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Hinh 3. K&t qua nhiém sac thé cua
bé ngudi bénh (trén) va me ngudi bénh (dudi)

2.2.2. Ky thudt FISH (Fluorescence in situ hybridization
- lai huynh quang tai chd)

La ky thuat di truyén dua trén phan tich cac tin
hiéu huynh quang cta cac vung NST, cac gen, t6
hgp gen dac hiéu trong mét té bao. So sanh s6
luong tin hiéu, mau sac tin hiéu vdi tin hiéu trén
té bao binh thudng theo quy dinh clia hang san
xudt cac dau do. Tu d6 danh gia dugc bat thuong
s6 luong NST dang: da béi, thiéu boi, léch boi va
cac bat thudng cau trac NST: mat doan, 1ap doan,
chuyén doan, khuéch dai. Trong nghién ctu nay
strdung dau do“AneuVysion LSI 13 SG/21 SO DNA
Probe” danh dau vao cac vung gen dac hiéu trén
NST s6 13 va 21. Trén NST 13 dau do DNA tuong
Ung véi gen RB1 (13q14) tin hiéu mau xanh; trén
NST 21 dau do DNA tuong Uing véi locus D215259,
D21S341 va D215342 (21922.13-g22.2) tin hiéu
mau do, thuc hién trén té bao mau ngoaivi da qua
nudi cdy khi NST & ky gilta (metaphase FISH). Két
qua trén ngudi binh thudng méi cum NST ¢ 2 cap
tin hiéu mau xanh cta vung NST 13q14 va 2 cap
tin hiéu mau dé cta vung NST 21922.13-g22.2,
cac cap tin hiéu trén cac NST riéng biét nhau.

Két qua xét nghiém lai huynh quang tai cho
(FISH) cta ngudi bénh: 46,XY,del(21)(gq22.2).ish
del(21)(D215259/D215341/D215342-). Phan tich
10 cum NST phat hién thdy cé 02 cap tin hiéu
vung gen 13q14 (mau xanh) va 01 cap tin hiéu
vlng gen 21922.13-q22.2 (mau do). Vi vay, két
qua nay xac dinh ngudi bénh c6 mat doan NST
21 tai vi tri 21922.13-g22.2 (hinh 4).

21q22.13-q22.2

-
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Hinh 4. Két qua ky thuat FISH cla ngudi bénh
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Ill. BAN LUAN

Nhiém sdc thé 21 chiém khoang 1,7% vat liéu
di truyén bo gen ctia ngudi, 1a nhiém sac thé co
kich thudc nhé nhat, chia 200-400 gen. Mat doan
mot phan nhiém sic thé 21q la mét tinh trang
di truyén hiém gap va c6 khoang 50 trudng hop
dugc bao cao cho dén nay véi cac triéu chiing
lam sang khac nhau ti nhe dén nghiém trong
lién quan dén cac mic d6 mat doan khac nhau
& cac vi tri khac nhau trén nhiém s3c thé 21922
[1]. NguGi bénh trong nghién clu nay dugc
khang dinh mat doan tai vi tri 21922.13-g22.2
bang ky thuat lai huynh quang tai chd. Theo
co s& di liéu cha NCBI (National Center for
Biotechnology Information) va Ensembl viung
gen 21022.13-g22.2 chtra 27 gen (15 gen ma hoéa
protein, 3 gen khong ma hoa protein, 4 gen gia
va 5 gen chua xac dinh chuic nang).
Bang 1. Mot s6 gen da biét ro chiic nang trong
vung 21922.13-q22.2

Téngen Tinhnang OMIM

HLCS Ma hoéa enzyme holocarboxylase 609018
synthetase

DSCR6  Vung gen quan trong 6 cla hoi 609892
chiing Down

DSCR9  Vung gen quan trong 9 cua hoi -
chiing Down

PIGP Ma hoa tiéu don vi P clia phospha- 605938
tidylinositol N -acetylglucosaminyl-
transferase

605938 Ma hda tiéu don vi P clia phospha- 602259
tidylinositol N -acetylglucosaminyl-
transferase

T7C3 Ma héa protein tetratricopeptide lap -
lai mién 3

DSCR8  Vung gen quan trong 8 clia hgi ching 605298
Down

DSCR3  Vlng gen quan trong 3 clia hdi chiing 600855
Down

DYRKT1A Kinase 1A dugc diéu hoa bdi tyro- 604829
sine-(Y)-phosphoryl hda dac hiéu kép

DSCR4  Vlung gen quan trong 4 clia hdi ching -
Down

DSCR10 Vung gen quan trong 10 cla héi 600877

ching Down
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Téngen Tinhnang OMIM

KCNJ6 Ma hoa kénh kali chinh luu huéng vao 602106
dugc kich hoat bai protein G 2

600877  Ma hoa kénh kali chinh luu huéng vao -
dugc kich hoat béi protein G 2

KCNJ15  Ma héa kénh kali chinh luu huéng vao 605296
nhay cdm véi ATP 15

BRWD1 Ma hdéa bromodomain va protein ldp 164740
laiwD 1

PSMG1  Mahéa protein lap rap chaperone pro- 165080
teasome 1

ETS2 Ma héa protein C-ets-2 164740

ERG Ma hoa protein diéu hoa phién maERG 165080

Gen DYRK1A ma héa kinase 1A dugc diéu hoa
bdi phosphoryl héa tyrosine cé tinh dac hiéu
kép, mét loai protein dugc bdo tén cao déng
vai tro thiét yéu trong su phat trién ctia hé than
kinh trung uang. Protein nay la chat diéu hoa su
phat trién va chiic ndng clda néo, bao gom su
hinh thanh té bao than kinh, su tang sinh va biét
héa té bao than kinh, su truyén synap va su thoai
héa than kinh. Gen DYRK1A nam trong vung
21q22.13, déng vai trd quan trong trong cac bién
d6i ndo & ca bénh nhan trisomy va monosomy 21
[5]. Ngudi bénh trong nghién clru cé6 doan mat
tai 21922.13-922.2, 6 biéu hién bat thudng than
kinh, chdm phat trién tam than van déng, déng
kinh va thai cham tang truéng trong tir cung.
Moller cung céng su nam 2008 da bdo cao hai ca
bénh cé chuyén doan NST 21 vGi mét NST khac
lam mat gen DYRK1A va 6ng cing dua ra gia
thuyét rang viéc mat hoac thiéu hut gen DYRK1A
chinh la nguyén nhan gay cac dac diém lam sang
nhu ching dau nhd, cham phat trién trong t
cung, gap cac van dé khé khan trong an uéng,
cham phat trién va co giat [5]. Bén canh DYRK1A,
con 14 gen ma hoa protein va 3 gen khéng ma
héa protein, moi gen gép phan gay nén cac triéu
chiing l1am sang cGa bénh nhan. Trong sé cac
gen c6 chiic nang da biét, TTC3 va KCNJ6 cling la
nhiing gen déng vai tro quan trong. Gen TTC3 ¢6
lién quan dén su biét hda té bao than kinh va dac
biét la trong viéc diéu hoa cac ng-ron than kinh.
Viéc mat hodc thiéu hut gen TTC3 lién quan dén
cac van dé vé nhan thuic va su phat trién cia ndo
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[5]. Gen KCNJ6, con dugc goi la GIRK2, dugc biéu
hién trong nao va té bao B cuta tuyén tuy. Theo
nghién ctu clia Pravetoni M va céng su (2008)
thi nghiém trén chudét Weaver mang déng hagp
tlr dot bién sai nghia gen GIRK2 gay ra thoai hoa
tiéu ndo va thay doi hanh vi [5]. Ngoai ra, chu6t
Weaver dong hop ti c6 hoat dé hormon IGF1
giam va dap Ung véi diéu tri bang hormon GH
[5]. Biéu hién cham phat trién sau sinh trén ngudi

bénh c6 thé dugc giai thich mét phan la do thiéu
hormon GH va IGF1, nhu da thdy & chudt Weaver
dot bién.

Pé phan tich cac dac diém lam sang lién quan
dén mat doan NST 21922, chung t6i téng hop
thong tin cdc ca bénh da bdo cdo trén y van cé
doan mat tuong dong vi tri 21922.13- q22.2 trén
cac co s& dir lieu PubMed, Decipher va Ensembl
nhu trong bang 2.

Bang 2. Dac diém lam sang cac trudng hgp mat doan 2122 da dugc bao cao

Tac gia Gigi tinh Mat doan Nguén géc Pac diém l1am sang

Ng6 ThiBichNgoc ~ Nam del(21)(g22.2) Potbién  B& mat bat thudng, cham phat trién thé chat, tam

va cong su md&i than van dong, con 6ng déng mach, bénh co tim
phi dai, xuat huyét dusi mang nao that hai bén,
dong kinh, duc giac mac.

Yao va c6ng sy Nam del(21)(g22.1) Khéng c6  B6 mat bat thudng, cham phat trién thé chat va tri

2006 [4] thong tin - tué, dong kinh, loan san vé néo.

R.Oegema 2010 Nam del(21)(g22.13-g22.2) Dotbién B mat bat thudng, cham phét trién tri tué ng-

(Bénh nhan 1) [5] kham mai hiém trong, tinh hoan 4n, théng lién that.

R.Oegema 2010 NG del(21)(g22.12-q22.2) Do6tbién  BO mat bat thudng, chdm phat trién tam than

(Bénh nhan 2) [5] mgi nang, duc gidc mac mot bén, teo ndo

Fujita va céng su Nam del(21)(g22.12-q22.2) Khéngcd BO mat bat thudng, cham phat trién trong tu

2010 [6] théong tin - cung, 16 tiéu thap, duc giac mac

Angelo  Valetto  Nam  del(21)(922.13-q22.3) Khéngcé Cham phat trién, bd mit bat thusng, thiéu san thé

2012 [7] thong tin - chai va tuyén yén, siéu am tim binh thudng

Hussein va cong  Nam del(21)(g22.13-g22.3) Me B6 mat bat thudng, cham phét trién,16 tiéu thap,

su 2015 [8] théng lién that, bénh nao toan thé.

Danhong Lin va Nam del(21)(g22.3) Dot bién  B& mat bat thudng, cham phat trién tri tué, loan

cdng su 2021 [9] mdi san tuyén yén, tinh hoan an, mat loan thi va can

thi, siéu am tim binh thudng.

Hau hét cac cabénh matdoan moétphan2iq
la dang dét bién mai (de novo) khéng cé tinh
chat gia dinh, chi c6 mét ngudi bénh theo béao
cdo clia Hussein va cdng su 2015 cé ngudn géc
ti me. Cac ca bénh bao cdo trén c6 nhiéu dac
diém lam sang kha dong nhat nhu tinh trang
cham phat trién, cham phat trién tri tué, déng
kinh, bat thudng & ndo va cac dac diém bat
thudng khuén mat. Tuy nhién, mdc dé bénh
ti nhe dén nang ngay ca & nhiing bénh nhan
cé cung vi tri doan mat. Vi vay, viéc so sanh
kiéu hinh gitta cac bénh nhan mat doan 21q
khé khan do vi tri mat doan khac nhau hoac
mat doan mét phan 21q c6 thé két hop vai

cac bat thusng khac nhu nhiém séc thé vong,
chuyén doan hodc nhan doan lién quan dén
cac nhiém sic thé khac [2],[3]1,[10]. Do vay, viéc
Uing dung cac ky thuat xét nghiém di truyén
c6 ddé phan gidi cao hon nhu s dung phép
lai so sanh hé gen (Microarray Comparative
Genomic Hybridization- aCGH) gitup phat hién
chinh xac vi tri va kich thudc ving bi mat. Moi
lién hé gitra ki€u gen va kiéu hinh doi héi phai
nghién ctu thém dong thai can nghién cdu co
ché& phan tir dé lam ré tac dong cla viéc mat
doan 21q.

Cac ky thuat xét nghiém di truyén c6 thé s
dung dé chan doan mat doan 21q bao gom:
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Bang 3. Cac xét nghiém di truyén dung dé xac dinh mat doan NST 21q

Tén ky thuat Po6 phan giai Ung dung

Lap cong thuc nhiém sic thé (Karyotype) > 10 Mb - Léch boi, mat va thém doan 16n; trao d6i doan; chuyén
doan can bang

Lai huynh quang tai ché (FISH) >20 kb - Mat/thém doan I6n va nho; trao déi doan; thay déi vé s6

Lai so sénh hé gen (Microarray Comparative Tuy thudc vao

Genomic Hybridization- aCGH) dau do
Khuéch dai da dau do (Multiplex Ligation 0,001 kb
dedendent Probe Amplification- MLPA) (1 bp)

lugng NST 1-2 gen/vung gen lién quan hién dién trong
vung mau do FISH

- Phat hién bat thudng di truyén dang khéng can bang
- Phan tich toan b6 b gen

- Phat hién cac dot bién thém doan/mat doan/dot bién

diém da biét trén mot/mot s6 gen quan tam

Tu'védn di truyén

Mac du mat doan NST 21q hau hét 1a cac dot
bién méi phat sinh, khéng c6 tinh chat di truyén
trong gia dinh, tuy nhién da c6 nhiing bdo cao
cac pha hé gia dinh c6 b6 hay me mang mat
doan NST 21 khong c6 biéu hién kiéu hinh hoac
biéu hién nhe, kin dao [11]. Do vay, d6i véi cac
gia dinh c6 tién st sinh con mang mat doan NST
21q can dugc chi dinh cac xét nghiém di truyén
dé xac dinh nguén géc bat thudng NST. Cac ky
thuat dugc st dung nhu: phan tich NST, ky thuat
lai huynh quang tai ché (FISH) hodc ky thuét lai
so sanh hé gen (array-CGH). Néu b6 hodc me
cé mang mat doan NST 21q hay c6 mang bat
thudng NST dang chuyén doan can bang, gia
dinh can dugc tu van di truyén va chi dinh chan
doan trudc sinh cho nhiing lan sinh sau.

IV. KET LUAN

Mat doan NST 21q la mét dang bat thudng di
truyén hiém gap vai biéu hién lam sang da dang,
khong nhat quan, biéu hién kiéu hinh phu thuéc
vao vi tri diém dut gay va kich thudc doan mat.
Nghién clu nay bao cdo 1 trudng hgp ngudi
bénh c6 mat doan NST 21q vdi cac biéu hién:
bé mat bat thudng, cham phat trién tdm than
van dong, duc gidac mac, mém sun thanh quan,
hep khi quan, thoat vi ben, déng kinh. Ap dung
cac ky thuat di truyén té bao - phan ti cé vai tro
chan doan xac dinh bénh. Két qua xét nghiém di
truyén giup cac nha l1am sang dinh hudng chan
dodn, xac dinh ké hoach diéu tri, quan ly ngudai
bénh déng thaoi tu van di truyén cho gia dinh.
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