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TOM TAT 

Tang san thuang than bim sinh (CAH) la benh di tmyen tmh trang lan gay ra sir r6i loan chuyin hoa 
steroid hormone. Ben canh nguyen nhan chinh gay benh la dot bien tren gen CYP21. su suy giam hoat tinh 
1 Ip-hydroxylase do dot bien tren gen CYPllBl la nguyen nhan chu yeu thu hai. Dot bifin tren gen CYPllBl 
gay anh huong true tifip dSn hoat tfnh cua enzyme l ip hydroxylase Suy giam boat tinh CYPllBl (!1|3--
hydroxylase) d3n den hien tugng tich luy cac tien chat tmng gian. Trong nghien cuu nay, chiing toi su dung ky 
thuat nhan gen PCR va giai trinh tir gen tnrc tiep de xac dinh dot bifin. Toan bo doan gen CYPUBl ciia bfinh 
nhan bao gom 9 exon va 8 intt-on Avtqc giai trinh tir day dii va so sanh voi trinh tu gen CYPllB! ciia ngiroi 
binh thirdng. D^t bifin difim ciia 1 ip-hydroxylase dugc bifiu hien trong tl b^o d^ng vat COS-1 dfi kifim tra anh 
huong ciia dot bifin toi sir chuyin hoa tir 11-deo xy Cortisol tcri Cortisol. Ket qua da phat hien dugc mgt d6t biln 
m6i p.R51K, Anh hudng ciia dgt bien p,R51K toi hoat tinh 1 Ip-hydroxylase giam t6i 29 ±4,5% so vol dang 
binh thuong Benh nhan ci bifiu hifin lam sang, hoa sinh dien hinh ciia benh CAH dang cfi dien nhu: benh nhan 
c6 bp phan sinh due ngoai bit thuong, Cortisol v^ Na"̂  giam, K"̂  va huyet ap tang cao, Ket qua trong nghien cihi 
niy CO thl giai thich mgt phan bieu hien kieu hinh ciia benh nhan tang san thirgng than b3m sinh. 

Tkkhda: CYPllBl. gen CYPUBl: Tang sdn thieipig than bdm sinh (CAH), p.RSlK. H^-hydroxylase 

M d D A U 

Tang san thuang than hkm sinh (CAH) la bfinh 
di tmyfin tinh trang lan do mat 1 trong 5 enzyme 
steroid lifin quan trong qua trinh tong hgp Cortisol. 
Khoang 90-95% tniong hgp CAH la hau qua ciia su 
suy giam 21-hydroxylase va chi khoang 3-8% trong 
so CAH la do sir suy giam 11 P-hydroxylase 
( l lOHD) ( l lOHD; OMIM #202010) gay ra boi cac 
dpt bien tren gen CYPUBl (^hi te el al, 1994J Gen 
CYPllBl xiic tkc qua trinh chuyfin hoa 11 
Deoxycortisol thanh Cortisol Vi the, dot bien xay ra 
trfin gen nay se lam suy giam hoat tinh ciia 11 p-
hydroxylase, gay thifiu hut Cortisol va du thira tifin 
chat cua no la 11-Deoxycortilsol. Ty lfi mac bfinh 
CAH do suy giam I ip-hydroxylase da dugc tim thay 
vdl ty le cao d nhom ngucri Do Thai 6 Israel nhap cir 
tir Ma Roc. Trong nhom ngudi nay, ty lfi mac bfinh 
len tdi 1/5.000 - 1/7,000 ca moi sinh (Rosier et al, 
1992) so v6i miic binh thuong la 1/200.000 ca men 
sinh (White el al, 1994). Trong nhung nam gan day, 
t^i cac bfinh vifin d Viet Nam, so lirong cac bfinh 
nhSn, d^c bi^t cac bfinh nhi, co hifin tugng TSTTBS 

ngay cang xuat hifin nhieu hon. Benh nhan c6 bifiu 
hifin TSTTBS dau tien dugc phat hien tai Ha Ngi vao 
nam 1976 (Vii, Wame, 2004). Theo thong kfi ciia 
Vifin Nhi Trung uong, nam 1999 co 71 fre em co 
hifn bifiu hien cua TSTTBS (Nguyfin et al, 2000). 
DSn thang 12 nam 2009 con so benh nhan voi 
TSTTBS da tang len 494 tnrong hgp (47% la be trai, 
53% la be gai va tai 72% mat muoi TSTTBS), tang 
hon 5 ian trong 11 nam qua (Vii, Wame, 2004), 

Gen CYPUBl nam tren nhifim sac thfi 8q21, co 
do Ion khoang 7 kb bao gom 9 exon va 8 intron 
(Momet et al, 1989} Ngoai ra, no con co dg tugng 
dong Ifin tgi 95% dfii voi vimg exgn va 90% doi vgi 
viing intron so v6i gen CYPl 1B2 (aldosterone 
synthase) (Momet el al, 1989). Cho dfin nay, hon 50 
dot bifin fren gen CYPllBl da dugc tim thay 
(Stenson et al,. 2009) bao gom nhieu loai dgt bifin 
khac nhau nhu dot bifin mat doan, vo nghla, trugt 
khung, them doan . Tat ca nhiing dot bifin diem deu 
xuat hifin tai tat ca cac exon, tuy nhien tai exon 2, 6, 
7 va 8 la noi tap trung nhiing difim nong (hot spot) 
dgt bifin (Geley el ai, 1996). 
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Trong"Tighien ciiu nay, chiing toi da tifin hanh 
phan tich di tmyfin phan tu gen CYPllBl d mgt 
benh nhan CAH dugc chan doan lam sang va hoa 
sinh ban dau la thifiu hut 11 p-hydroxylase. Dot bifin 
thay doi amino acid da dugc nghifin cihi toi su anh 
huong den hoat tinh enzyme 11 -hydroxylase 6 te bao 
dgng vat COS-1 trong qua trinh chuyen hoa ca chat 
11-deoxycortisol tai Cortisol. 

NGUYEN LIEU VA PHUONG PHAP NGHIEN 
CUU 

Nguyen lieu 

Hoa chSt 

Vector bieu hifin pSVL dugc mua tir hang 
Pharmacia Biotech Inc. (Freiburg, CHLB Diic). Moi 
truong nuoi cay tfi bao: pyruvate, glutamine, fetal 
bovine serum va khang smh cua hang Sigma, 11-
deoxycortisol, Cortisol va [̂ H] ll-hydroxycortisol 
ciia hang DuPont NEN (Boston, My). Cac dung moi 
diing cho sac khi lop mong va mgt s6 hoa chdt thong 
dung dugc mua tir hang Merck. 

Benh nhSn 

Bfinh nhan la bfinh nhi dugc chan doan vfi lam 
sang va hoa sinh la co hien tugng tang san thugng 
than bam sinh tir Bfinh vifin Nhi Trung uang. 

Phuwng phap 

Nhan va gi^i trinh tu- gen CYPllBl 

DNA tong so ciia benh nhan dugc tach chifit 
theo phugng phap cai tien ciia Sambrcok va cs 
(Sambrook et al, 1989) dfi tag khuon mlu cho phan 
irng nhan gen PCR. Toan bg gen CYPllBl bao gfim 
tat ca exon/infron dugc nhan Ifin b^ng 3 cap mfii 
neng bifit theo va phan ung PCR dugc tifin hanh theo 
Nguyen va cs (Nguyen, el al. 2012). San phim PCR 
gen CYPllBl sau do dugc tinh sach bang bo Kit Gel 
Extraction ciia hang Fermentas. 

Toan bg 9 exon ciia gen CYPllBl va viing giao 
nhau giiia exon-infron duac doc trinh tu true tiep 
tren may Sequencer ABI 3100 Bio System (USA) 
bang 9 m6i theo Nguyen va cs (Nguyen et al, 2012). 
Ket qua dpc trinh tu dugc phan tich va so sanh vai 
trinh tu gen CYPllBl chudn frong ngan hang gen 
(ENSEMBL: ENSG00000I60882) bkg phk mfim 
Bio Edh 3.0, 

Tao d̂ it bifin difim trirc ti§p (Site-directed 
mutagenesis) 

Dot bien-difim dugc t?o ra-tren" vectoi 
pSVLhllBl bang viec sir dung kit Quik-Change 
Site-Directed Mutagenesis (Stratagene Ltd., 
Cambridge, UK). Trinh tu bifiu hifin CYPllBl tren 
ciu triic vector pSVLhllBl trong tfi bao dgng v|t 
duac xem nhu doi chiing (wild type). Cap moi dap 
ling voi sir thay doi ciia amino acid tren exon 1; M5i 
xuoi: 3'-ACAGGTGGCTGAAGCTGCTGCAG-5' 
va moi ngugc: 3'-
CTGCAGCAGCTTCAGCCACCTGT-5'. Chu trinh 
nhifit tao dot bifin diem dugc mieu ta (Nguyen et al, 
2008), Cac dot bien diem dugc kiem fra lai bang dge 
trinh tu gen (MWG Eurofins, Ebersberg, Germany). 

Bieu hifin trong ii bao COS-1 \k phan tich hoat 
tinh enzyme 

Dong te bao COS-1 duoc nuoi c§y trong moi 
tnrong DMEM co hh sung 5% huyfit thanh bo (fetal 
bovine serum), 0,1 mg/ml streptomycin, 100 U/ml 
penicillin, I mM pyruvate va 4 mM L-glutamine. 
Cac te bao dugc nuoi cSy tai mat do khoang 2 x lOV 
dia sau 18-24 h, sau do tfi bao nay dugc bifin nap vai 
1 pg vector pSVLhllBl va 1 jjg vector bifiu hien 
bovine adrenodoxin (pbAdx) biing vific sti dung kit 
Effectene Transfection Reagent (Qiagen). Sau 6 h 
bifin nap, cac tfi bao dugc u nuoi tifip o 37''C, 72 h 
trong 4 ml moi truang co bfi sung 0,6 [iCi [̂ H]- 11-
deoxycortisol. Steroid dugc tach chifit 2 liin tir dich 
noi ciia te bao (800 (il) voi chloroform va cac san 
pham steroid dugc phan tich bang sac ky Igp mong 
theo Nguyen va cs (Nguyen et al, 2008). 

Phan tich Westem bot de chiing minh su bilu 
hien ciia wild-type va dgt bifin cua 11-hydroxylase 
trong tfi bao dgng vat. Protein dugc tach chifit tii tfi 
bao COS-1 nhu da mo ta ciia (Nguyen el al, 2008). 
Protein t6ng s6 (200 ng) dugc dua Ifin gel 10% SDS-
PAGE va sau do dugc chuyfin sang mang 
nitrocellulose. CYPllBl dugc phat hifin vdi khang 
thfi tho khang CYPllB nguoi (Charles River 
Laboratories, Germany) va phat hifin hinh anh bang 
bg kit ECL (Amersham Biosciences, UK). 

K£T QUA NGHIEN CUU 

Bieu hifn lam sang, hoa sinh cua blnh nhSn 

Xet nghiem lam sang: Ngay sau de da thSy bg phan 
sinh due ngoai hk thudng, kham Itic 3 tuoi 
(14/11/1998). Bifiu hien: ngoai hinh nu, co bap phit 
trien, cao 98 cm, nang 15 kg, am vat nhu duong v t̂ dai 
2 cm, Prader III. Huyfit ap 120/80 mmHg; Cac xet 
nghifim; Nhifim sac thfi 46,XX; SRY (-); sifiu am khong 
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c6 u thugng th^n; Chi^ X quang:"ti:6i":xirDtig tirong 
duong tre 7 tuoi (tuoi thirc 3 tudi) va tudi xuong tuang 
duong tre 13 tudi khi tuoi thuc la 8 tudi (Bang 1). 

Khuech dai doan gen CYPllBl 

BSng 1. Ket qua xet nghifim h6a sinh bfinh nhSn 

Doan gen CYPllBl cd kich thudc khoang 7 kb, 
bao gdm 9 exon va 8 intron, vi thfi, 3 cap mdi dac 
hieu dugc thiet kfi dfi khuech dai dugc toan bd doan 
gen (Hinh 1). 

TSn xet nghidm 

Ca^' (mmol/L) 

Na' (mmol/L) 

K* (mmol/L) 

Cortisol lilc 8h (mmol/L) 

ACTH (pmol/L) 

Testosterone (nmol/L) 

17-0HP(ng/L) 

17CS nieu pmol/24 916" 

17-OHCS Mmol/24 gio 

A 

Nong do d* benh 

0,8 

137 

3,8 

478 

10,5 

20,9 

0,57 

20.6 

15,1 

E 
2.5 kb 

nhan 

B 1.6 k b 

Nong do mi>c binh thu'o'ng 

1,16-1,32 

1 3 5 - 1 5 5 

3,5 - 5,5 

83 - 580 

Du-oi 18 

0,35 - 2,60 

Du'6'1 0,2 

DLPOI 7 

2 , 8 - 1 5 , 5 

z^ 
{ C 2.3 kb 1 

H H H H H H I H H 
Promoter | | | | H H I I H E H H 

Gen CYPllBl 

Hinh 1. So 6b nhan doan gen CYP11B1 

Vdi difiu kifin duoc tinh toan toi uu ciia chu trinh 
PCR, san phdm DNA thu dugc sau khi dien di tren 
gel agarose co kich thudc hoan toan phii hgp vdi tinh 
todn l^ thuyfit (Hinh 2). 

D§t bi^n gen CYPllBl 

Toan bg doan gen CYPllBl (khoang 7kb) g6m 
9 exon va 8 infron da dugc nhan len, cac san pham 
phan ling PCR dugc tifin hanh dpc trinh tir true tifip 
Chiing tdi da phat hien dugc I difim dot bifin thay thfi 
d dang dj hgp tu trfin nucleotide thii 152 tii G thanh 
A trfin cDNA (c 152G>A, p R51K) nam tren exonl 
(Hinh 3). 

1 2 3 M Kb 

Hinh 2. Dien di san pham nhan gen CYP11B1 M- Marker 
chuan 1 kb, 1 dogn gen nhan b§ng moi A (2,5 kb), 2, doan 
gen nhan b^ng moi B (1,6 kb), 3: dogn gen nhan b6\ rnb\ C 
(2,3 kb) 
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R51K 
R43Q 
P42S 
Q19X 

H125R 
W116C 
W11SX 
W116G 
P94L 
M92X 
M88I 

r i96A 
t174X 

»159L 
158P 

*141X 
139L 

J13-1M 

_r tl 

a 2 e 5 x 
K254da) 
W247X 

A 

T328M 
T318R 
T318M 
T318P 
G314R 
A306V 
L299P 
<3267D 
G267R 

R374Q 
E371G 
A368D 
R36SC 
Q356X 
R341S 
Q338X 
A331V 
F321V 
T319M 

L 4 e i P 
R454C 
R453Q 
R448C 
R448H 
V441G 
G444D 
V441G 
F438del 
R427H 
V423X 
T401A 

A386V 
R384G 
R384Q 

—R-d 1 -

C494F 
L489S 

J. 
Hinh 3. NhOng dot bifin thay doi amino acid tren gen CYPUBl. Dot bien R51K (chCrdo) lad^t bien mdi du^c phat hign d 
ngudi benh cua nghien cuu nSy, cac d6t bien c6n l̂ i (chir den) la d6t biln da dugc cdng b6 trudc dO 

Phin tich hoat tinh enzyme trong in vitro 

Dfi phan tich anh hudng ciia dgt bien tdi hg t̂ 
tinh enzyme, cac vector mang gen CYPllB dot bien 
Cling vdi plasmid pBAdx4 dugc bien nap vag te bao 
COS-l. Sir bifiu hifin ddng thdi CYPllB vdi 
adrenodoxin (bAdx) da dugc chiing minh la cd ich 
trong viec tang hoat tinh ciia CYPl IB frong tfi bao 

ddng vat COS-1 (Nguyen et al, 2008). 

Su bifiu hien ciia CYPllBl wild type va dgt 
bien frong tfi bao dgng vat COS-1 dugc xac djnh lai 
bang phan tich Westem blot (Hinh 4). KSt qua cho. 
thay ca hai dang wild type va dgt bifin p.R51K da 
dugc bifiu Men la mpt bang protein cd kich thudc 
khoang 48,6 kDa. 

11-hydroxylase 1 

C
yp

11
B

1-
W

T
 

a. M
oc

k 

kOa 

1 — 48,5 

Hinh 4. Bilu hi§n cua CYPUBl trong te bao COS-1. Protein ting so cua tfi bao COS-1 du-oc phan tSch tren gel 
SDS/PAGE Sau khi chuyen qua mSng nitrocellulose, cac protein CYP11B1 dugc phat hifin blng khSng thl thd khSng 
CYPllB ngu'6'1 va dugc phSt hifin tren phim blng kit ECL CYP11B1-WT: te b^o bien ngp vdi vector pSVL mang gen 
CYPUBl dang wild type, p.R51K: te bSo biln nap vdi vector pSVL mang gen CYP11B1 chi>a dOt biln p.R51K vS Mock: t i 
bao bien ngp vdi vector pSVL khong mang gen CYP11B1. 

Tfi bao COS-1 sau khi dugc bifin nap vdi vector 
mang dot bifin p,R51K va wild type dugc li vdi co 
chat 11-deoxycortisol dfi kifim fra boat tinh enzyme. 
Sau 72 h nuoi cay, cac steroid dugc tach chifit va 

phan tach trfin sac ky Idp mdng, Hoat tinh ciia dpt 
bien p.R51K dugc so sanh vdi wild-type (Hinh 5). 
Dot bifin P.R5IK gay giam hoat tinh ctia 1 Ip-
hydroxylase di 29 ± 4,5% so vdi dang wild-type. 
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Hinh 5. Hogt tinh enzyme cua 11-hydroxylase dte bao dpng vatC05-1. Sau khi bien nap 5 \iM 11-deoxycortisol (RSS) vS 
0,6 pCI (̂ H]-RSS dii^c thim v^o moi tnj'dng nudi te bao, Cac thanh ph^n cua steorid dirg'c chuyen hoa Id ccr chat RSS tdi 
Cortisol (F) dup'c tiln hSnh thi nghifim 3 lan lap lai doc lap Sy chuyin hoa RSS tdi F cua chung wild-tH>e dugc tinh Id 
100%. Hogt tinh cda enzyme bj dpt biln du'gc so sanh v6i wild-type. 

T H A O LUAN 

Cdc nghifin ciiu trudc dS chi ra rang cac ddt bifin 
thudng dupc phit hifin trfin cdc viing nong tap trung 
vdo cdc exon 2, 6, 7 vd 8. Dfin nay mdi chi cd 3 dpt 
bien p.R43Q (Barr el al, 2006, p.P42S (Joehrer et 
al, 1997) vd p.Q19X (Merke el al, 1998) dugc phat 
hi^n trfin exon 1. Cdc ddt bifin ndy nam tai ddu N 
ph^n dau cVia protein C Y P l l B l ciing da cd nhihig 
dnh hudng nhat dmh tdi boat tinh enzyme nhu: Dot 
bien p.R43Q da ldm giam lioat tinh 11-OH tir 30 -
50% (Barr el al, 2006), con dgt bifin p.P42S thi lam 
gidm ho9t tinh tdi 15% (Joehrer et al, 1997). Trong 
nghifin ciiu ndy, chiing toi da phdt hifin dupc mgt 
diem dgt bien mdi p.R51K xdy ra fren exon 1 frfin 
ngudi Vi?t Nam, nai ma rat hiem xdy ra dpt bifin. 
Nghien ciiu sif bi^u hipn I ip-hydroxylase ciia dot 
bien p.R51K vd wild-type frong te bao COS-1 bang 
ky thudt Westem blot cho thdy dpt bifin ndi frfin 
khdng dnh hudng tdi si^ dich ma cua 1 Ip-
hydroxylase. 

Ket qua thii ho^t tinh enzyme C Y P l l B l frong 
qud frinh chuyen hda 11-deoxycortisol tdi Cortisol 
cho thdy dgt bifin p.RSlK gay gidm hoat tinh ciia 
enzyme dd gidi thich dugc anh hudng ciia dot bifin 
tdi ho?t tinh ciia enzyme vd chiing minh dugc hifin 
tupng tdng san thugng than bdm sinh d benh nhan Id 
h$u qud cdu dgt bifin. 

KfiTLUAN 

Chung toi da phdt hipn dugc dgt bifin mdi thay 
ih^ amino acid p.RSlK trfin gen CYPllBl a ngudi 

benh cd hien tugng tang san thugng than bam sinh. 
Khi tifin hanh nghifin cdu in vitro, dgt bifin p,R51K 
da lam gidm hoat tinh 11 p-hydroxylase tdi 29 ± 
4,5% so vdi chung hoang dai. Cac kfit qua ndy cd the 
gidi thich mdi tuong quan gifia kifiu gen vd kieu hinh 
d ngudi bfinh cd hifin tugng tang sdn bam sinh. 

Ldi cdm ffn: Cong trinh nghien cim ndy Au<^c thirc 
hi^n bdng kinh phi lit Chuang trinh KH&CN trgng 
diem cdp nhd nuac KClO/11-15 cho de ldi: "Nghien 
cihi di Iruyen phdn tie tren b$nh nhdn rot logn qud 
trinh tong hap aldosterone", md so 106-YS.02-
201S 20. 
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A N O V E L M I S S E N S E M U T A T I O N ( p . R S l K ) O F CYPllBl G E N E I D E N T I F I E D IN A 
V I E T N A M E S E W I T H C O N G E N I T A L A D R E N A L H Y P E R P L A S I A ( C A H ) 

Nguyen Thi Pbuong Mai^ Nguyen Thu Hien \ Rita Bernhardt', Nguyen Huy Hoang''^' 

'institute of Genome Research, Vietnam Academy of Science and Technology 
^National Hospital of Pediatrics, Vietnam 
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SUMMARY 

Congenital adrenal hyperplasia (CAH) is an inhented autosomal recessive disease which results in steroid 
hormone metabolism disorders. Steroid 11 P-hydroxylase deficiency due to mutations in the CYPllBl gene is 
the second most common cause of CAH while CYP21 deflection is the first one. Mutations in the CYPllBl 
gene directly affect the activity of the enzyme lip-hydroxylase. The enzyme 11 P-hydroxylase deficiency leads 
to accumulation of intermediate precursor. In this study, we used PCR and sequenced directly to identify 
mutation. CYPllBl geneofpaUent including 9 exons and 8 infronswere sequenced and compared with normal 
CYPllBl gene. Missense mutation of 11 p-hydroxylase was expessed in COS-1 cells to study the effect of 
mutant on the conversion of U-deoxycortisol to Cortisol. A novel missense mutation p R51K was detected in 
CYPllBl which causes a decrease of 29 ± 4.5% of 11 P-hydroxylase activity as compare to wild type. The 
patient with clinical manifestations, biochemical disease of CAH classical forms such as extemal genital 
ahnormalities, reduced Cortisol and Na*, K"̂  and high blood pressure. This result could explain a part of 
phenotype of the patient with CAH. 

Keywords: Congenital adrenal hyperplasia (CAH). CYPllBl gene; CYPllBl: p.RSlK: 11 P-hydroxylase 
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