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TOM TAT

Tang sin thuong than bim sinh (CAH) Ji béoh di truyén tnh trang lan gay ra sy ré1 loan chuyén héa
steroid hormone Bén canh nguyén nbin chinh gdy bénh la dét bidn |r§n gen CYP21, sy suy giam hoat tinh
|l|3 hydmxyhs: do dm bién trén gen CYP//BI 14 nguyén nhan chi yéu th hai. Dot bién trén gen CYPIIBI
gay anh hmmg true tiép dén hoat tinh cua cozyme 11B-bydroxylase. Suy gidm hoat tinh CYPI1B1 (l1B-
hydroxylase) dan dén hién tuong tich lity c4c tidn chét trung gian. Trong nghyén cGu ndy, chiing 161 sir dung ky
thudt nhan gen PCR va gié trinh ty gen tryc tiép d& xdc dinb dot bién. Todn by doan gen CYPI/B/ cia béuh
nhan bao gém 9 cxon va 8 intron duge gidi trinh ty ddy du va 50 sanb v6i trinh ne gen CYPIIBI cia ngudi
binh thiedmg, Dt bidn diém ciia 11p-hydroxylase duge biéu hién trong té bao dpng vat COS-1 dé kiém tra anh
hudng ciia Aot bién 16 sy chuyén héa tir 11-deoxycortisol t6i cortisol, Két qua da phat hién duoc mot dat bién
méi p.RSIK. Anb huomg cia dot bién p.R51K 16i hoat tinh 11B-hydroxylase gidm & 29 + 4,5% so vdi dang
binh thudmg Bénh nhan c6 biu hién 14m sang, héa sinh didn binh coa bénh CAH dang co thén nhu: bénh nhén
¢4 b phén sinh duc ngoi bat thudng, cortisol vA Na' giam, K" va huyét 4p ting cao. Két qua trong nghién clm

niy cd thé pidi thich mét phan biéu hién kiéu hinh cia bénh nhan ting san thirgmg than bam smb,
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M3 PAU

Tang san thugng thén bim sinh (CAH) 1a bénh
di Lruyén tinh trang ldn do mét 1 trong 5 enzyme
steroid lién quan trong qué trinh tdng hop cortisol.
Khoang 90-95% trudmg hgp CAH 1a héu qua cia sy
suy g1am 21-hydroxylase va chi khoang 3-8% trong
s6 CAH la do sy suy gidm 11p-hydroxylase
(110HD) (110HD; OMIM #202010) gly ra bai che
46t bién trén gen CYPI/B] (Whitc el al, 1994) Gen
CYPI11BI xlc tdc qua trinh chuycn hoa 11
Deoxycortisol thanh Cortisol Vi thé, dgt bién xay ra
rén gen ndy s& lam suy giam hoat tinh cha 11f-
hydmxylase géy thiéu hut Cortisol va du thira tién
chat cia n6 13 11- -Deoxycortilsol, Ty 1¢ mic bcnh
CAH do suy gidm 11p-hydroxylase da dugc tim thiy
V61 ty 1§ cao & nhom ngudi Do Thai ¢ Israel nhap cu
Y Ma Réc. Trong nhém ogudi ndy, ty 1§ mic bénh
Ién t&i 1/5.000 - 1/7.000 ca méi sinh (Rosler et al.,
1992) so véi mirc binh thudmg 1a 1/200.000 ca méi
sinh (White et al., 1994). Trong nhirog ndm gan diy,
tai cic b¢nh vién ¢ Viét Nam, so lugng cdc bénh
nhén, dic bi¢t c4c bénh nhi, cd hién tugng TSTTBS

ngay cang xuét hién nhidu hon. Bénh nhén c6 biéu
hién TSTTBS dAu tién duoc phat hidn tai HA Noi vao
nam 1976 (Vi, Warne, 2004). Theo lhéng ké cua
Vién Nhi Trung wvong, ndm 1999 c6 71 tré em co
hl(;n biéu hign cia TSTTBS ('Ngu)fcn et al., 2000).
Pén thang 12 nim 2009 con s6 bénh nhan véy
TSTTBS d4 ting 1én 494 trudug hop (47% la bé trai,
53% 13 bé géi va 161 72% mAt mubi TSTTBS), ting
hon 5 13n trong 11 nim qua (Vil, Wame, 2004).

Gen CYP!/BI vim trén shidm séc thé 8q21, co
d6 16n khodng 7 kb bao gdm 9 exon vi 8 intron
(Momet et al., 1989) Ngodi ra, né cdn c6 do tuong
déng 1én 161 95% dbi vai viing exon va 90% déi véi
ving intron so vdi gen CYP!IB2 (aldosterone
synthase) (Mornet e/ al., 1989). Cho dén nay, hon 50
dot bién trén gen CYPI /81 da dugc tim zhiy
(Stenson et al,. 2009) bao gom nhiéu loi dot bién
khic nhau nhur dt bién mat doan, vd nghla trugt
khung, thém doan . TAt ca nhimg dét bién diém déu
xudt hién tai tét ca cic exon, tuy nhién tai exon 2, 6,
7 va 8 14 not tép trung nhimg diém néng (hot spot)
4ot bién (Geley et al , 1996).



Tromg nghién ciru ndy, chimgt6i da tién hanh
phin tich di truyén phén tir gen CYP//B! & mit
béoh nhdn CAH duqc chio doan lim sang va hoa
sinh ban dAu 1a thiéu hut 11B-hydroxylase. Dt bién
thay déi amino acid da duge nghién ciu &1 su anh
hudng dén hoat tinh enzyme 11- -hydroxylase & té bio
déng vt COS-1 trong qué trinh chuyén hoéa co chét
11-deoxycortisol toi cortisol.

NGUYEN LIEU VA PHUONG PHAP NGHIEN
ciu

Nguyén liéu
Héa chit

Vector biéu hien pSVL duge mua tir hing
Pharmacia Bmtech Inc. (Freiburg, CHLB D). M8)
truémg nudi cdy té bdo: pyruvate, glutamine, fetal
bovine serum va khang sinb cia hdng Sigma. 11-
deoxycortisol, cortisol va [*H] 11-hydroxycortisol
cua hang DuPont NEN (Boston, My) Cac dung méi
diing cho siic khi 16p mong va mét s6 héa chit théng
dung dugc mua tir hang Merck.

Bénh nhin

Bénh nhan 13 bénh nhi dugc chén doin vé lar
sing va hoa sinh 12 ¢6 hién tugng ting sin thugng
than bam sinh tir Bénh vién Nhi Trung uong.

Phueng phip
Nhin va giii trinh ty gen CYPI1B]

DNA téng sb cua bénh nhan duge tich chidt
theo phuomg phap cai tién cia Sambrook vi cs
(Sambrook er al., 1989) dé tao khudn mau cho phan
ung nhao gen PCR Toan bé gen CYPIIBI bao gdm
tat ca exon/intron dugc nhén lén bing 3 cidp moi
riéng biét theo va phan img PCR duoe tién hanh theo
Nguyen va es (Nguyen. er al., 2012). San phim PCR
gen CYPI1B] sau d6 duge tinh sach biing b Kit Gel
Extraction cia hang Fermentas.

Toén bj 9 exon cia gen CYPIIBI va ving giao
nhau gilta exon-intron duoc doc trinh ur tnee ticp
trén may Sequencer ABI 3100 Bio System (USA)
bang 9 moi theo Nguyen va cs (Nguyen er al., 2012).
Két qua doc trinh tr duge phan tich va so sanh vai
trinh nr gen CYP/1BI chuin trong ngan hang gen
(ENSEMBL: ENSG00000160882) béng phin mém
Bio Edit 3.0.

Tao ddt bién diém
mutagenesis)

trye rié'p (Site-directed
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Pot bién —diém dugc tao ra “tém - vecto
pSVLh11BI1 bing viéc sir dung kit Quik-Change
Site-Directed ~ Mutagenesis  (Stratagene  Ltd,,
Cambridge, UK). Trinh ty biéu hié¢n CYP1IBI trén
céu tric vector pSVLEI1B] trong té bao dong vit
dugc xem nhu déi chimg (wild type). Cip rudi dﬂp
tmg vai sy thay doi coa amino acid trén exon 1: Mdi
xudi:  3'-ACAGGTGGCTGAAGCTGCTGCAG-5
va mdi ngugc: 3.
CTGCAGCAGCTTCAGCCACCTGT-5". Chu trinh
nhiét tao dot bién diém duge miéu ta (Nguyen er al,
2008). C4c dét bién diém duoc kidm tra lai bang doc
trinh tu gen (MWG Eurofins, Ebersberg, Germany).

Bicu hi¢n trong t& bao COS-1 va phén tich hoat
tinh enzyme

Dong té bao COS-1 duoc nudi cdy trong méi
truémg DMEM c6 bd sung 5% huyét thanh b (fetal
bovine serum), 0,1 mg/ml streptomycin, 100 U/ml
penlclllm\ I mM pyruvate va 4 mM L’glummme
Céc té bao duge nudi ciy t&i mat 46 khoang 2 x 10°/
dia sau 18-24 h, sau dé té bao nay dugc bién nap vdi
! pg vector pSVLh11B1 va | pg vector biéu hién
bovine adrenodoxin (pbAdx) bing viéc sir dung kit
Effectene Transfection Reagent (Qiagen). Sau 6 b
bién nap, cc té bao dugc U nuds mép d37°C, 12 h
trong 4 ml méi trudmg c6 bb sung 0,6 pCl *H]- 11-
deoxycortisol. Steroid duge téch chiét 2 lan tr dich
noi cua té bao (800 uly véi chloroform va céc san
phim steroid duge phan tich bang séc ky 16p mong
theo Nguyen va cs (Nguyen et al., 2008).

Phan tich Western bot dé chimg minh sy bién
hién cda wild-type va dét bién cua 11- -hydroxylase
trong té bdo dong vit. Protein dugc tich chiét tir té
bio COS-1 nhu d3 m6 ta cua (Nguyen et al., 2008).
Protein tong sé (200 pg) dugc dua lén gel I()% SDS-
PAGE vi san d6 duge chuyén sang mang
nitrocellulose. CYP11B1 dugc phét hién véi khang
thé tho khing CYPIIB ngudi (Charles River
Laboratories, Germany) v& phét hi¢n hinh anh bing
b kit ECL (Amersham Biosciences, UK).

KET QUA NGHIEN CU'U

Biéu hi¢n lam sang, héa sinh cia b¢nh nhin

Xét nghiém 1am sang: Ngay sau dé da thay bo phim
sih duc ngoai bdt thuomg, kham loe 3 méi
(14/I 1/1998). Bidu hién: ngoai hinh ni, co bip phat
trién, cao 98 cm, ning 15 kg, 4m vét nhur duong vat dat
2 cm, Prader I Huyel 4p 120/80 mmHg; Che xét
pghiém: Nhiém sic thé 46, XX; SRY (-); siéu dm khong
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c6 u thung than; Chyp X quang:” tudixwong trong
dwong tre 7 mol (m61 thwe 3 tubi) va mol xuong tuong
duong tré 13 tudi kht tudi thyc 14 8 fudi (Bang 1).
Khuéch dai doan gen CYP11B1

Biing 1. Két qua xét nghidm héa sinb bénh nhan

Doan gen CYP11B! cb kich thuéc khodng 7 kb,
bao gdm 9 exon va 8 intron, vi thé, 3 ciip mdi dic
hiéu duge thiét ké dé khuéch dai dugc todn bd doan
gen (Hinh ).

Tén xét nghi¢gm

Nd&ng dé & bgnh nhan

Ndng dd mirc binh theeng

Ca®" (mmoVL) 08

Na' (mmokL) 137
K" (mmol/L) 38

Cortisol lac 8h (mmol/L) 478
ACTH (pmoV/L) 10,5
Testosterone (nmol/L) 20,9
17-OHP (ngiL) 0,57
17CS niéu pmol/24 giy 20,8
17-OHCS pmoli24 giey 15,1

1.16 - 1,32
135 - 1565
35-55
83 - 580
Duwér 18
0,35-2,60
Duwén 0,2
Duai 7
28-155

HE

Promoter

Gen CYP11B1

Hinh 1. So d& nhan doan gen CYP1181

Vi diu kién duoc tinh toan téi wru cia chu trinh
PCR, san phém DNA thu duge sau khi dién di trén
gel agarose cd kich thude hoan toan phi hop véi tinh
todn 1y thuyét (Hinh 2).

Pt bién gen CYPIIBI

Toan by doan gen CYPI1BI (khoang 7kb) g&m
9 exon va 8 intron di duqc nhan Ién, cic san pham
phan (g PCR duge tién hanh doc trinh ty trye hep
Ching tdi da phét hién duge 1 diém dot bién thay thé
& dang dj hop tir trén nucleotide thir 152 tir G thanh
A (rén cDNA (c 152G>A, p R51K) nim trén exonl
(Hinh 3).

Hinh 2, Bion di san phdm nhan gan CYP11B1 M" Marker
chudn 1 kb, 1 doan gen nhan bang md1 A (2,5 kb), 2. doan
gen nhan bing mdi B (3,6 kb), 3: doan gen nhan bd1 méi C
(2,3 kby
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L484dup
L461P
RAS4C
R453Q
R448C
R374Q R448H
Taz2eM E371G VA41G
T318R A368D G444D
TaleM  R368C V441G
T318P Q3asex F438dal
G314R  R341S Re27H
A3DEV Q338X ya28%
L200P A331V

Hinh 3. Nhirng dét bién thay déi amino acid trén gen CYP1181. D6t bién R51K (chir dd) 1a d6t bién méi dugc phat hign &
ngurdi bénh clia nghién clru nay, cc ddt bién can lai (chir den) 1a ddt bién a4 dugc cang bb truéce do

Phiug tich hoat tinh enzyme trong in vitro

Dé phin tich anb huéng cia dot bién téi boat
tinh enzyme, cic vector mang gen CYP/1B dét bién
cling vdi plasmid pBAdx4 dugc bién nap vio té bio
COS-1. Su bidu hién dbng théi CYPIIB voi
adrenodoxin (bAdx) di dugc chimg minh la cé ich
trong viéc ting hoal tinh cda CYP11B trong té bao

dong vat COS-1 (Nguyen ef al., 2008).

Sy biéu hién cia CYPIIB1 wild type va ddt
bién trong té bao déng vit COS-1 duge xac dinh lai
bing phan tich Western blot (Hinh 4). Két qua cho.
thdy ca bai dang wild type va dét bién p.RSI1K di
duge bidu hign 13 mét bing protein c6 kich thuéc
khoang 48,6 kDa.

CYPMBIWT

Re—

pR51K
Mock

kDa

Hinh 4. Biu hign cia CYP11B1 trong 14 biao COS-1. Protein tng s8 cia 1é bao COS-1 dugrc phan tach trén gel
SDS/PAGE Sau khi chuyén qua mang nitracellulose, cac protein CYP11B1 dugc phat hién béng khang thd thé khang
CYP11B nguén va duoc phat hén trén phim bang kit ECL CYP1181-WT: (4 bao bidn nap vai veclor pSVL mang gen
CYP11B1 dang wild type, p.R51K: té bao bién nap vén vectar pSVL mang gen CYP1181 chira dft bién p.R51K, va Mock: t&

bao bién nap véi vector pSVL khéng mang gen CYP1181.

Té bao COS-1 sau khi dugc bién nap véi vector
mang dét bien p.RS1K va wild type dugc 0 véi co
chit 11-deoxycortisol dé kiém tra boat tinh enzyme.
Sau 72 h nudi cdy, cac steroid duogc tich chiét va

14

phin téch trén sic ky 16p méng. Hoat tinh cia dét
bién p.RSIK dugc so sinh véi wild-type (Hinh $).
Dot bién p.RSIK gdy giam hoat tinh coa 11p-
hydroxylase 6i 29 £ 4,5% so véi dang wild-type.
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am
100 4.2

%how thhh 11dydroxytess

WT

P.RIIK

Hinh §. Hoat tinh enzyme clia 11-hydroxylase & té bao dgng vat COS-1. Sau khi bién nap 5 yM 11-deoxycortisol (RSS) va
0,6 uCi ["H}-RSS Bugc thém vio mdi trréing nudi té bao. CAc thanh phan clia steorid dugc chuyén héa tr co chat RSS 161
cortisol (F) dugc tién hanh thi nghiém 3 1An 13p lai doc 18p Sir chuyén héa RSS 16i F clia chiing wild-type dugc linh |2
100%. Hoat tinh ctia enzyme bl dot bidn dugc so sanh véi witd-type.

THAO LUAN

Céc nghién clru trede da chi ra ring cic dét bién
thudng dugc phét hién trén céc viing nong tip trung
vio che exon 2, 6, 7 va 8. Pén nay méi chi co 3 ddt
bién p.R43Q (Barr ef al., 2006, p.P42S (Joehrer ef
al, 1997) va p.Q19X (Merke er al., 1998) dugc phat
hién trén exon 1. Cic 4t bidn ndy ném tai diu N
phén dlu cia Prowin CYP1IBI cing da c6 nhimg
anh hudng nhat dinh t6i hoat tinh enzyme nhu: Dét
bién p.R43Q d4 1am gidm hoat tinh 11-OH tir 30 -
50% (Barr et al., 2006), cbn ddt bién p.P42S thi lam
gidm hoat tinh t6i 15% (Joehrer et al., 1997). Trong
nghién ciru ndy, chung t6i da phat hién duge mét
diém dot bién méi p.RSIK xdy ra trén exon | trén
ngudi Viét Nam, noi ma rat hiém xdy ra d6t bién.
Nshién clru sy bidu hign 11p-hydroxylase ciia dot
bien p.RSIK va wild-type trong té bao COS-1 bing
k§ thuat Western blot cho thdy dt bién néi trén
khéng anh huéng t&n sy dich md cua 11§
hydroxylase.

Két qua thir hoat tinh enzyme CYP11B! tong
qué trinh chuyén héa 11-deoxycortisol t6i cortisol
cho thiy dot bién p.RSIK giy gidm hoat tinh cia
enzyme d4 gidi thich dugc anh hudng cia dét bién
161 hogt tinh cia enzyme va chimg minh dugc hign
tugng ting san thugng than bim sinh & béuh nhan 1a
hiu qua cau dét bién.

KET LUAN

Chiing t6i da phat hi¢n dugc dot bién moi thay
thé amino acid p.RSIK tén gen CYPIIBI & ngutn

bénh cé hign tugng ting sin thuong thin bim sink.
Khi tién hanb nghién ciru in viro, 4t bién p.RSIK
dd laro gidm hoat tinh 11p-hydroxylase t&i 29 +
4,5% so voi ching hoang dai. Céc két qué ndy c6 thé
gidi thich méi twong quan giiva kiéu gen va kiéu hinh
& ngudi bénh c6 hi¢n tugng tang san bam sinh.

Lii cam on: Céng trinh nghién ciru nay duge thyc
hgn bdng kinh phi tir Chuong trinh KH&CN trong
diém cdp nha mede KCI0/11-15 cho %€ tai: “Nghién
ciru di nﬂyén phén nr trén bénh nhan réi loan qua
trinh téng hop aldosterone”, ma sé 106-YS.02-
2013 20.
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A NOVEL MISSENSE MUTATION (p.RS1K) OF CYPIIBI GENE IDENTIFIED IN A
VIETNAMESE WITH CONGENITAL ADRENAL HYPERPLASIA (CAH)

Nguyen Thi Phuong Mai®, Nguyen Thu Hien', Rita Bernhardt’, Nguyen Huy Hoang'™*

!Institute of Genome Research, Viemam Academy of Science and Technology

’National Hospital of Pediatrics. Viemam
Saarland University, Germany

SUMMARY

Congenital ad:tnal hypelplasm (CAH) is an inhented autosomal recessive disease which results in steroid
b tase d i

hormone Steroid 11p-hyd

due to

io the CYPIIBI gene is

the second most common cause of CAH while CYP2/ deflection is the first one. Mutations in the CYP/ /B!
gene directly affect the activity of the enzyme 11p-hydroxylase. The enzyme 11B-hydroxylase deficiency leads
to accumulation of intermediate precursor. In this study, we used PCR and sequenced directly to identify
mutation. CYPI 1B gene of patient including 9 exons and 8 introns were sequenced and compared with normal
CYP11B! gene. Missense mutation of 11B-hydroxylase was expessed in COS-1 cells to study the effect of
mutant on the conversion of 11-deoxycortisol to cortisol. A novel missense mutation p RSIK was detected in
CYP11B1 which causes a decrease of 29 + 4.5% of 11p-hydroxylase activity as compare to wild type. The
patient with clinical manifestations, biochemical disease of CAH classical forms such as external gepital

abnormalities, reduced cortisol and Na*
phenotype of the patient with CAH.

Keywords: Ce | adrenal hyperple

, K and high blood pressure. This resuit could explain a part of

(CAH), CYP11BI gene; CYP11BI; p.RSIK, 11f-hydroxylase
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