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TOM TAT: Tang sin theong thin bim sinh (congenital adrenal hyperplasia-CAH) Bnlb i loan
chuyén héa steroid hormone téty throng thin, hon 90% trong hop mic bénh kit ngubn tir s suy gim
21-hydroxylase CYP21A2. Sy mét haic giam haat tinh enzyme &h dén tich iy cac tén chit trung gian
(progesterone va 17-hydroxyprogesterone) trongtrof traoddi chit gay ra véc androgeniugc sin
sinh ra qua nlu, tr d6 din dén sr nam héa rnh ¢ bénh nhan. Ching tditsdung ky thuat MLPA
(multiplex ligation probe amplification), PCR (pahgrase chain reaction) véigirinh tr gendé phan tich
toan  doan genCYP21A2nhim xacdinh cacdot bién. Két qua phan tich trinhut gen CYP21A2tr 2
bénh nhanda cH ra 3d6t bién la: dot bién mit doan lon (30 kb deletion)dét bién treot khung 12 (12
splice) vadot bién mit 1 nucleotide A& vi tri 1584 ¢ exon 7 tréndoan gen (g.1584delA)Dot bién
g.1584delAda lam dch khung dch ma dn dén lam it hoan toan ha tinh enzymeCYP21A2 Két qua
nayda gii thich mbi tuong quan gra kiéu gen va Ku hinh @a knh nhan c6 Iih trong ting sin throng
than bim sinh va dra vao Kt qua nay, cac baci<oé th dua ra tr vin \é di truyén ding nhr huéng diéu tri
ddi véi bénh nhan.

Tir khoa Dot bién g.1584delAdot bién trwot khung 12,d6t bién mit doan 30kb, genCYP21A1R gen
CYP21A2ting sin thuong thin bim sinh (CAH), 21-hydroxylase.

MO PAU trong dong léndén 98%ddi vai trinh tr viing
ma hoéa exon [12]. Chung cungiwnhiing gen
bén anh laRP1, C4, TNXBva nhing gen gi
trong ung la RP2va TNXA ciu thanh mt ciu
trac di truyn. Giu tric di trugn nay la not
doan DNA c6 d6 lon vao khang 30 kb [14].
Nguyén nhan chinh gayebh dodot bién trén
CYP21A2a nhrng trinh tr tt CYP21A1Riuoc
chuyén sangCYP21A2théng qua qua trinh trao
d6i chéo hdc vi chuyén d6i, truong hop nay
chiém dén 90% caaiot bién trén gerCYP21A2
Nguoc lai, chi khoang 5% dot bién gen
CYP21A2gay kEnh ma cacdot bién do lai

Ting sin theong thin bim sinh (congenital
adrenal hyperplasia, CAH) la din beénh di
truyén bao ¢m mot nhém céac éi loan tinh
trang kin trong qué trinh sinkbihg hop steroid
hormone tugn thuong thin, xay ra do s thiéu
hut cac lai enzyme thit yéu. CAH din dén
tinh  tang lrong  glucocorticoid va
mineralocortocoid trong téy theong than bi
giam di trong khi C19 steroid (hay térpigkhac
la androgen-hormone sintlu@ nam géi) ting
cao fon mic binh throng. Hon 90% nfing ca
mac bénh & do su im 21-hydroxylase , A e b .
(CYPZiAZ [9, 10, 11,y13fgilrong khi)glé ch’y5 ~ khéng hat ngwn tr sy traodoi chéo i gen gi
8% trrong hyp 1a do théu hut 1148-hydroxylase CYP21A1H7]. ) .
(CYP11B1) [15]. Su twong tng gita kieu gen va lKu hinh

Gen CYP21A2ma héa cho enzyme 21-Ciadot bién trén gerCYP21A2dugc chia lam 3

nhém chinh da vao & thieu hat 21-
ydroxylase: (a)iot bién gay nit toan  haat
inh 21-hydroxylase gay radteo dién (classic)

hydroxyprogesterone thanh 11-deoxycortigol g cua CQH hla tréhmat Muoi. O the benh nay,
viing fasciculata. GeBYP21A2nim trén nhm  NQudi bénh 6 hén trong Mit MUl Va_ née
shc thé 6p21.3, cling & mot gen gi khong co Ngniém tong do hiong mineralocorticoid b
chic ning 14 CYP21A1P Hai gen nay cow 91dM manh, &i day knh nhan @& thuong c6

hydroxylase xtc tac chég héa progesterone
thanh  11-deoxycorticosterone trong VL‘m§I
glomerulosa di vo tuyén thuong thin va 1%-
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hién trgng nam héar co quan sinh dc [5]; (b)

khi enzyme dat haat tinh 1-2%, rong

mineralocorticoidduoc tng hyp binh throng,

gay ra tlé nam hoéa thong & bénh nhan; va (c)
enzyme c6 20-60% hbtinh gay ra th khdng

¢ dién (non-classic) hay conogla thé bénh

CAH khoi phat mn.

Trong bai bao nay, ching té& phan tich di
truyén phan @ phat hén dot bién trén gen
CYP21A25 2 kénh nhan CAH ngoi Viét Nam
dugc chin doan 1am sang va héa sinh hiu la
thiéu hut 21-hydroxylase. Cacikhuit PCR va
MLPA (multiplex ligation probe amplification)
dugc két hop sr dung dé phat hén cacdot bién
mat doan/lap doan trén toan & gen. Gii trinh
ty gendé phat hén cacdot bién don trén gen
CYP21A

VAT LI EU VA PHUONG PHAP NGHIEN CUU
Bénh nhan

Bénh nhéan 11a con gai th hai dia cip vo
chdng naroi Viét Nam, nh nhandugc sinh ra
bang phrong phapdé thuong. Xét nghém lam
sang cho thy bé gai c6 éu hiéu bat thuong b
phin sinh dic, &m \dt phi dai, hai méi am 1wt
Ién, nhin tréng it gidng tinh hoan. Bénanh
do, tré bi nén nhéu, c6 béu hiégn mit nudc rd
rét, da am. Xét nghém hoa sinh cho fty ndng
do ion Na dat 126 mM (mirc binh throng: 135-
155 mM); rong d6 K* dat 3,6 mM (mic binh
thuong: 3,5-5,5 mM); ham ulpng hormone
testosterondat 20,82 ng/ml (ndc binh throng:
2-20 ng/ml); hamdiong 17-OHPdat 30,7 ng/ml
(muc binh theong: < 2 ng/ml).

Bénh nhan 2a con gaidau cia mjt cip vo
chdng ngroi Viét Nam, sinh ra theo hinhtth
dé thuong. Xét nghém Iam sang cho fly bé gai
c6 diu hiéu bat thuong b phan sinh dic, am it
phidai, hai méi am ¥t I6n, nhin tréng it gibng
tinh hoan. Bén anh d6, tré bi nén nhéu, c6
biéu hién mat nudc rd ©Bt. Xét nghém hoa sinh
cho thy nong do6 Na" dat 139 mM (mirc binh
thuong: 135-155 mM); éng d6 K* dat 3,6 mM
(muc binh throng: 3,5-5,5 mM); hamulong
hormone testosterondat 65 ng/ml (mirc binh
thuong: 2-20 ng/ml); hamupng 17-OHPdat
269 ng/ml (n&c binh throng: < 2 ng/ml).

Két qua xét nghém lam sang va hda simti

chi ra 2 ¥nh nhan & nay cé du hiéu mic ting
san thuong thin bAm sinh tié mat mudi va nam
héa throng, hai béu hicu cia CAH khi »ay ra
dot bién trén genCYP21A2 Tir ¢6 ching toi
tiép tc tién hanh phan tich trinhyt gen
CYP21A2ié phat hén dot bién.

Phwong phap
Nhan va gii trinh tr gen CYP21A2

DNA tong $ caa cac Bnh nhan va gidinh
dugc tach chit tr mau c6 8 dung b kit
GeneJét" Genomic DNA Purification Kit ¢a
hang Fermentas.

Toan I gen cliic ning CYP21A2 dugc
nhan |én Bng phrong phap PCRisdung mt
cap mdi dic hiéu nhim tranh nhan ph gen ga
CYP21A1Ptheo nghiéneu Lé Bic Viét va cs
(2012). Trong d6, mdi xudi 21HYDF: 5'-
CGGGTCGGTGGGAGGGTA va mi
nguoc 21HYDR: 5-AGCGATCTCGCAGCAC
TGTGT-3'. PCRduoc tién hanh tlxc hién trong
téng thé tich 50 pl bao @n 1x Dream Taq
Buffer, 10 mM dNTP, 10 pmol & mdi, 2U
Dream Taq DNA polymerase va 40 - 100 ng/ul
DNA khuon. Chu trinh nlgt: 95°C/4’; 36 chu ki
(95°C/1’, 65°C/2’, 72°C/3'); 72°C/4’ vaigimau
& 10°C. $n phim PCR éa genCYP21A2sau
d6 duoc tién hanh tinh sch ing B GeneJet
Gel Extraction Kitdwgc hang Fermentas cung
cap. Cwi cung, n phim PCR tinh sch €
duogc tién hanhdoc trinh tr tryc tiép trén may
giai trinh tr ABI 3100 Avant Genetic Analyser
(Applied Biosystems, Hoa H.

Két qua doc trinh tr duoc phan tich trén
phan mém SeqScape 2.5 va BioEdit 6 phat
hién dot bién. Trinh tr so sanh 1a geBYP21A2
cua ngroi binh throng dugc lay trén Ngan hang
gen (Gene Bank) cédshiéu NCBI-MI2792.
Bén anh d6, DNA aia b me ngudi bénh ding
duogc tién hanh phan tich xatinh cacdot bién
trén genCYP21A24dé lam rédac tinh di trugn
cua CAH.

Phan tich MLPA

Ky thuit MLPA 12 mot Ki thuat st dung
nhitng miu do (probe)dic hiéu dugc khiéch
dai nho phan thg PCR nBim sang éc nhing
dot bién thuong gip trén genCYP21A2v bénh
CAH. Bb Kit MLPA CYP21A2duo¢c thuong
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mai hdéa tr cong ty MRC Holland, Amsterdam, Coffalyser 7.0 (MRC Holland, Amsterdam,
Ha Lan. B Kit nay bao gm 5 miu do (probe) Ha Lan).

dac hiéu cho exon 1, 3, 4, 6 va 8& gen R L " "
CYP21A2 Khaing 20-500 ng DNA genome KET QUAVATHAOLUAN

dugc bién tinh ¢ 98°C trong 5 phat va lai quaTach chiét va nhan genCYP21A2

dém¢ 60°C cling ¥i mau do tng hyp SALSA. San phim DNA tong $ sau khidugc tach
Saud6, mau dugc xir Iy véi Ligase-65 trong 15 chiét tir mdu mau @a giadinh kinh nhandat do

phut & 54°C nlim ghép Bi cac miu do \6i  tinh sach du dé lam khuén cho PCR. M cip

nhau, pln ing ghép Bi duoc ding ki 6 98°C  mai duy nHit dic hiéu cho genCYP21A2duoc

trong 5 phat. Coi cung, PCR khéch dai cac g dungdé nhan toan &doan gen c6 kich tinge

mau doduoc tien hanh nb nhimg @ip moi dac  gin 3 kb (hinh 1A). Kt qua dién di kiém tra

hiéu SALSA PCR. 8n pham PCRduoc doc trén gel agarose 0,8% chdiyhsin phim PCR
trinh tr tryc tiép trén may SEQ8000 Geneticthy dugc rat dic hicu, bing hin ré rang, khong
Analyzer (Beckman Coulter Fullerton, CA) vac diu hiéu bi dat gay va cé kich tioc chinh
dix liéu thé dugc phéan tich bi phan mém Xac so i du kién bandau (hmh 1B).

A 21iYDF 21HYDR

<
E E E Ef E E E E E E
X X x|l x X X X X X
[o] [o] 0 0 0 o (o] 0 o
Promoter N N NN N N N N N
1 2 3 sl 5 [ 7 8 9 10

Gen CYP21A2

Zz O

B

2,9kb

0,1

Hinh 1.Két qui nhan gerCYP21A2

A. So d6 nhan gerCYP21A2B. bién didd sin phim nhan gertCYP21A2M. Marker;
1. Bénh nhan; 2. B bénh nhan; 3. M bénh nhan.

Phan tich di truyén dét bién CYP21A2 thuong. Két qua doc trinh tr d& tim thy mot
Pé 6 tHé chén doan ksnh CAH & ngroi bénh dot bien dong hop tr dwgc phat hén trén intron

do caadot bién trén gerCYP21A2gay ra, toan ® zérﬁrilégf tshgg Atrf é;];a Geﬁlc\\/(lptzr;_ AGS ?rr{f]l ﬁ
10 exon va vung biéniga intron va exont@ gen 9 9. g

CYP11Blcia kénh nhanda dugc gii trinh ty. tw bo me & dang d hop tir (hinh 2). Cac nghién

Bén anh do ky thit MLPA cing duoc St ding 1 | rt]';f‘fl F:rf]]o gfi‘yéf‘ialb'f” g'n65§ A";nG on
dé kiém tra sr mit doan 30 kb do s traoddi chéo a ong ot gen (splicing) 9

gitta 2 genCYP21A2a CYP21Pvoi cacdst bign  dua trinh phién ma [3, 4], Khi qua trinhrét
thuong gip trén exon 1, 3, 4, 6 Va 8. khung sai c6 thtao ra s tong hyp sai & cac

) amino acid @ng nhr tao ra protein gt

Bénh nhan 1:Ket qua xét nghém lam sang (truncated protein)ut d6 lam mit haat tinh
va hoa sinh cho 8y bénh nhan 1 nay céad enzyme. Bénanh dé, két qua phan tich MLPA
higu mic CAH chng mit mudi va nam héa cua benh nhan nay la am tinh.
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g.659A>G
12 splice

TH H4+1

G CCcCcCCa

12 splice/WT 12 splice/WT

12 splice/I2 splice

e
s

RC TCCTCOCTG

Bé

Me

Bénh
nhén

Hinh 2.D6t bién duoc phat hén trén ignh nhan 1

A. Vi tri dot bién trén gen trén intron 2 Augc thay tit bing G; B. & d6 phi h¢ di truyén beénh; E. Binh
nhan mangiot bien dong hop tr g.659A > G; C,D. B va nme bénh nhans dang d hop tu.

Bénh nhan 2:bénh nhan nay co& qua xét
nghiém |&m sang va hdéa sinh chdyhco biu

CYP21A2van tiép tuc duoc dich madén axit
amin threoniney vi tri codon 256 (p.T256) thi

hién mic CAH thé nam héa. Sau qua trinh phargip b ba ma héa TGA ah dén hién trong
tich MLPA vadoc trinh tr, ching t6ida phat ding dch ma (stop codon). & qua nay $ dan
hién duoc hai dot bién ¢ bénh nhan: mt dot  dén mat haat tinh CYP21A2

bién di hop tir mat doan 30 kb (30 kb deletion) Thao luan

va mpt dot bién mét 1 nucleotide A trén intron 2
(9.1584delA). Nguyén nhariy radot bién mit
doan 30 kb (hinh 3A) la doustraoddi chéo céac
vi tri trén exon 1 va 2ta 2 genCYP21Pva
CYP21A2 Chinh & trao d6i chéo gira 2 gen
nay din dén sy thay doi vé ciu tric va clic
nang aia genCYP21A2 tr d6 lam gim haic
mat haat tinh enzyme 21-hydroxylas®ot bién
the 2 cia bnh nhan ladot bién mit 1
nucleotide A (g.1584delAy dang dong hop tir
& vi tri 1584 &i exon 7 trén gel€YP21A2(hinh
3D). Dya vao phn mém dich ma expasy
(www.expasy.orjy chdng tdi &n hanh gch ma
doan gen CYP21A2 khi @t va khong rat
nucleotide A 4i vi tri 1584 trén genome. &
qua da cH ra ti vi tri 1584 khi c6 nucleotide A
s dich ma binh thong thanh axit glutami@
codon 247 (p.E247). Khidot bién mit mot
nucleotide A 4i vi tri 1584 trén exon 7@ gen

Trong nghién 6u nay, chang téi én hanh
nghién cu di truyén phan & bénh CAH Wi
muc dich tim ra niking dot bién trén gen
CYP21A2 Tur d6 ar twong quan gia kiéu gen
va hiéu hinh @a kEnh nhandugc néu ra nim
du doandugc anh hrong aia nhing dot bién @6
Ién hait tinh 21-hydroxylase. Céng trinh nghién
ctu cia Khan et al. (2011) [434 cH ra @ng,
dot bién treot khung 12 gay CAH th mat mudi
(SW), diéu nay &t phi hop két qua xét nghém
lam sang va hoa sinti@ tenh nhan 1 khi em c6
dau hieu mit mudi, mat nuéc va nam héa. Bén
canh dé, nghién ¢u aia Coeli et al. (2010) [1]
trén nhém Bnh nhan ngoi Brazil d& cH ring,
dot bién mit doan 30 kb gay Bnh CAH dao
dong ¢ ca thé mat mudi va nam héa nimg thé
nam héa &n chém ty 1 cao ln. Pidu do
chang © mdi tuong quan gia kiéu hinh va kéu
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gen @a kénh nhan 2 1aat hop ly khi bénh nhan
c6 diu hieu nam héa khiduoc dua vao vén
kham.

Ngoai dot bién méit doan 30 kb vadot bién
trugt khung 12 d& duoc tim thiy tr nhing
nghién &u treéc day [2, 3] thi dot bién
g.1580delA la rat dot bién hoan toan @i chua
tung dugc bdo céo trong rimg cbng trinh
nghién ¢u treéc day. Nhng dot bién thude
loai nay déu cé ndt diém chung 1a gay ra B
tuong trugt khung dch méa (translation
frameshift), c6 ndfa la khi ndt nucleotide b
mat di, doan gen \in tiép tuc quéa trinh ¢th ma

protein, tuy nhién dhdich ma tép tuc duoc vai
amino axit 8 lap trc gip stop codon whg dch
ma. Krone et al. (1999) [6] va Lee et al. (1998)
[8] d& cH radot bién g.141delT va c.948C>T la
2 dot bién gay ra hin twong cit ngin protein
(truncated protein),chda déu ching minhdugc
hai dot bién déu lam néit hoan toan ha tinh
21-hydroxylase.

Chinh vi vy, cac Kt qua nghién @u vé gen
da ghi thich cho béu hién kiéu hinh @a kénh
nhan. Tr cac Kt qua nay, cac bacysco the dua
ra hréngdiéu tri dingdin vadua ra bi khuyén
di truyén cho gnh nhan va gidinh.

WT/ 30 kb deletion

A CYP21A1P CYP21A2 B
—H-HHHE——H-HH e ?
30Kb deletion
CYP21P/CYP21 hybrid gene "
yona g 30 kb deletion/ g.1584delA
C G A G G A C C TG A A G G

i l v

B"/\ jW\{\ / M\f

|
4

MwA\NJ\

I\WT

Bénh
. nhén

i M\/\ /W\ /\AM\

Hinh 3. Sodo pha h¢ di truyén bénh nhan 2
) A. So dd dot bién mqt doan 30 kb; B. & dd di truyep pha h¢;
C. Két qua phan tich MLPA; D. Kt gua doc trinh tr gen. WT: tit hoang di (wild type).

KET LUAN

Chuing t6ida thanh céng trong & phat hin
cacdot bién doan 30 kb,dot bién truot khung 12
(12 splice) vadot bién g.1584delAd 2 ngroi
bénh Viét Nam c6 hén tugng mic bénh ting gin
thuong trin bim sinh. Bnh nhan 1 phat &
dugc 2 dot bién la mit doan 30 kb va 1dot bién
truot khung 12. Bnh nhan 2 phat &m dugc 146t
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bién dong hpp tr mat 1 nucleotide ri
(9.1584delA). Kt qua nghién &u nay hoan toan
phu hyp voi két qua lam sang va hoa sinhy day
c6 thé dua ra bi khuyén di trugn ding nhr
huéngdiéu tri ding cho Bnh nhan.

Loi cam on: Dé tai duoc hd trg v& kinh phi @a
chuong trinh Khoa hc va Céng ngd trong
diém cip Nha nréc KC10/11-15.
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IDENTIFICATION OF THREE MUTATONS IN THE CYP21 GENE
IN VIETNAMESE PATIENTS HAVING SIGNS OF CONGENITAL
ADRENAL HYPERPLASIA

Le Bac Viet"? Nguyen Thi Phuong Maf, Nguyen Huy Hoangd?

!nstitute of Genome Research, Vietnam Academy @&r®e and Technology
?Institute of Biotechnology, Vietnam Academy of Swe and Technology
*National Hospital of Pediatrics

SUMMARY

Congenital adrenal hyperplasia (CAH) is a diseasesiog disorders in adrenal steroid hormone
metabolism, above 90% cases are derived from 2fekythse deficiency. The loss or reducing of this
enzyme activity leads to accumulating of intermeljgrecusor (progesterone and 17-hydroxyprogestgron
in adrenal gland metabolism, resulting in overpaidun of androgen which causes virilization signs i
patients. In this study, we utlized MLPA (multigleligation probe amplification) technique, PCR
(polymerase chain reaction) and ent¥P21A2gene sequencing method to detect mutations Cfe21A2
gene analysis results from two female patientstified three mutations, including 30 kb deletiontation,

12 splice mutation and g.1584delA in exon 7 of @¢P21A2gene. The mutation g.1584delA is responsible
for transcated protein of 21-hydroxylase, therethie enzyme is impaired completely. These requitsed
the correlations between genotype and phenotypatants having signs of CAH and based on thentod®c
can bring out useful genetic consultants as wethesapy treatments for patients.
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