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T6M TAT 

CYPllBl la mfit cytochrome P450 thu$c nhom CYPIIB diam gia chii yka vao qui tiinh sinh tdng hgrp steroid honnone tuy^ 
thucmg thSn. Gen CYPllBl ma hda enzyme 1 ip-hydroxylase, xiic tac qua trinh chuyen hoa deoxycortisol tao Cortisol, Dgt bi&i tren 
psiCYPllBl giy inh hucmg tr\rc ti%) den how tmh ciia enzyme 11 p-hydroxylase. Suy giim ho^t tinh CYPllBl (1 l|3-hydroxylase) 
dSn den hien tugng tich IQy cac tiln chit tmng gian. DSy 14 nguyen nhan chinh diii hai gily nen b?nh tang san thupng than bSm sinh 
chiem 5%, cdn hon 90% n^yra nhan gSy bfnh la do fliicu hyt enzyme 21-hydroxylase, clu true ciia P450 da dirac nhien ciru nhi^ 
tuy nhien cac nghiSn ciiu vc cau true 3D ciia CYPl IBI vi. cac dgt biln tren gen nay vln cdn ban cbl Trong nghien ciiu niy, ttinh t^ 
gen CYPIIB} cua ngudi dugc so sinh vdi cSc gen CYPllBl, CYP11B2 ciia mgt so loai khac de tun ra cac viing gen c5u tnic quan 
ttgng. Chiing tdi sii dimg phan mhm tin sinh hgc spdbv 4.10 vi VicwerLite 4.2 da mo phfing cdu Inic 3D cua protein CYPllBl. Tu 
d6, phSn tich sv thay doi trong clu tiHc 3D ciia mgt s6 dgt bi&Q trfin gen CYPllBl dugc tim th5y d b?nh nhan tang sin thugng th$n 
bim sinh tgi Vi?t Nam. Ket qua thu dugc se gdp phin cho hudng nghien ciiu d$t biln anh hudng ciu ttiic 3D protein lien quan tdi 
suy giim hoat tinh protein vi bilu hien lim sing ciia ngudi b^nh. 

Tir khoa: Ciu triic khdng gian 3D, 11 p -hydroxylase, cytochrome P450, tang sin thugng thpn bim sinh (CAH). 

DATVANOg 

Cortisol \d thdnh phin chlnh cOa glucocorticoid, cd vai tro duy tri chuyin hda nang lirgng va huyet 6p. Sy thieu Cortisol 
s§ din d^n c^c roi logn nghj§m trong nhU" suy nhuvc, hg dirdrng huyet, s6c vd cd th i ti> vong, Cortisol du'Q'c tong tigp tCr 
ti&n chit cholesterol dydri sg xdc tdc cCa 5 logi enzyme ttiupc ho P450: 21-hydroxylase (21-OH), l i p hydroxylase (11-
OH), 17-hydroxylase (17-OH), 3p-hydorxylase dyhydrogenase (3p-HSD) vd 20/22 Desmolase. Sg thieu hyt mOt trong 
cdc enzyme nay gSy n§n tinh trgng Cr dgng cdc ti^n chat trong qua trinh chuyen hda steroid honnone. 9dy Id nguy§n 
nhan giy nSn b§nh tang san thirgng th|n bam sinh (TSTTBS). BSn cgnh nguyen nhan chinh cCia b§nh chilm trSn 90% 
Id do thilu hyt 21-hydroxylase, nguy§n nhdn chO yeu thi> hai chilm khodng 5% do thilu hyt 11p-hydroxylase (White el 
al., 1994). T9 16 mic b^nh TSTTBS do suy gidm hogt tinh enzyme 11-OH Id 1/200 000 tr^ 6iigc sinh ra (Beikina et al.. 
2001). Nhilu tru-firng hgp mic TSTTBS do suy gidm 1ip-hydroxylase da du'gc tim thay trong s6 nhOng ngudi Do thdi & 
Israel nh^p cu li> Ma Roc. Trong nhdm ngudi ndy, ty' l | mac bSnh ISn tdri 1/5.000 -1/7.000 ca mdi sinh. Cdc nghi§n ciru 
trudc ddy chl ra ring, c6 khodng 2/3 b$nh nhdn thilu hyt 1ip-hydroxylase cd bilu hi§n huylt dp tdng cao Ngodi ra, 
bOnh nhdn cdn cd tri^u chi>ng du thCra qua md'c androgen vd co kilu hlnh nam hoa or nQr (Bhangoo ef a/., 2006). 
CYP11B1 Id mpt cytochrome P450 tham gia chO ylu vdo qua trlnh sinh tong hgp steroid hormone tuyin thugng thdn. 
Ndm 1987, Poulos vd cpng sg dd migu td cau trdc tinh the cda P450cam (CYPl 01) ti> Pseudomonas puti. Vdo diu nhung 
ndm 1990, ngiroi ta dd xac 3\nt\ dugc clu tme cda nhung cytochrome P450, t6n Id P450BM3 (CYP102), P450i8,p 
(CYPl 08), P450BiirF (CYP107) vd P450nor (CYP55). Cho din nay, nhung chuy§n gia nghien CLPU cau tnic tinh till da xdc 
djnh dugc clu tnic cda m$t sd P450 cua vi khuin. Din nam 2001. nhom tdc gid Beikina vd cpng sy da thdnh cdng trong 
nghidn ci>u clu trtic 3D ciia CYP11 Bl vd CYP11B2 (Beikina ef a/., 2001). Cdc nghiSn ci>u ve cdu tnic P450 cho thay tdt 
cd cytochrome diu bilu thj Id mdt dgng nip gip va hlnh hpc Topo, cdc li§n kit N- vd C- cudi cCing dugc slp xlp xung 
quanh cdc heme sit. Clu tnic loi ciia P450 gom c6 6 dgng xoan: D, E, I, L, K vd J. Trong khi d6, cau tnic gip nip p bao 
gim hai dgng: gap nip P dgng 1 chii-a 5 sgi vd d u tnic gap nip p dgng 2 chua 2 sgi. Heme sit ndm ir giO'a dgng xoan 1 
vd L (Peterson, Graham, 1989). Dya vdo sy s ip xlp cOa cdc thdnh vign hg CYP2C, Gotoh cho ring 6 viing tham gia 
vdo viSc nh|n dgng co clilt, djnh ro SRS (vCing nhdn dgng co chit) (Gotoh, 1992). Tai SRS-1 (xoan B'), SRS-2 
(carboxyl culi cCia dgng xoan F) vd SRS-3 (axit amin culi d dgng xodn G), c6 mot cau tnic khflng gian biln dl i lidn tyc. 
Ngugc Igi, viing SRS-4 (giua dgng xoan I), SRS-5 (P6-1/p6-4) vd SRS-6 (P4-hinh kpp tdc) chi chii-a nhO-ng clu tnic 
khdng gian gidri hgn. Bdn cgnh dd, nhung dang trlnh ty ddng nhlt bao gim dgng EXXR tgi lidn kit C- cuoi it dgng xoln 
K, dgng CXGXXLA & tui Cys vd dgng AGXXT it dang xoan I, gom cd mpt vdi chit lang Igi giO'a nhiing CYP, vd dgng 
DXXXF d dgng xoan K' (Mestres, 2005). 

Clu tnic cua P450 da dugc nhien cCru nhilu tuy nhien cdc nghien cCru v l d u tnic 3D cua CYP11B1 va cdc dflt biln tren 
gen ndy vln cdn hgn chl. Chlnh vi vdy, chdng tfli Win hdnh mo phdng vd phdn tich cau tnjc 3D ciia mflt so dpt biln frdn 
gen CYP11B16irgc tim thiy 6' b§nh nhdn tdng sdn thugng thgn bim sinh tai Vipt Nam. 

NGUYgN Lieu VA PHU'O'NG PHAP 

Nguyen li^u 

M6 hinh cau tnic 3D cOa CYPl 1 Bl dirge sir dyng theo mo hinh d u tnic khong gian CYP11 Bl tir phdng nghidn ciru cua gido 
su Rita Bernhardt tgi CHLB DLKC (Beikina ef al.. 2001 ).Cdc so li#u v l dflt biln Uen gen CYPl 1 Bl a ngucri Viet Nam dugc thu 
th9p tip nhdm nghidn ciiu: p.A366V. p.R43Q (L6 Bic Vi|t efa/., 2012), p.R51K. p.N152K. p.E147D (chua cdng bl) 

Phirorng phdp 
Nhi>ng thay dl i trdn clu tnic ciia CYP11B1 dugcxdy dyng bang phdn mim spdbv (http wwwexpasy.org/spdbv/) (Guex, 
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Pe-tsch 1997). Cdc dot biln dugc t l i thilu hoa v l mgt ndng lugng nhft thu$t todn frong phin mim spdbv. Cdc d u tr^ 
bj biln dl i s§ dugc ttil hien rd hon bing phin mim ViewerUte. ^ 

K £ T QUA VA THAO LUAN 

So sdnh trinh tv amino acid cOa CYP11B1 
CYP11B1 vd CYP11B2 Id hai cytochrom P450 tham gia vdo nhung budrc culi cung trong qud tnnh ting hpp 
G k i c X r f vd M̂  Tring do CYP11B1 ma hda enzyme 11 f^hydro)vlase xuc tdc phan ung chuyin hda I t 
d e o 3 S ) ^ o Cortisol cdn CYPl 1B2 xdc tac cho qua frinh chuyin hda tt/ 1 iKJeoxycorticosterone tgo ^ aldosterone 
TronTSdi d S vd phdn tich CYP11B1, White vd d c ding sy da phdn gp mdt gene fraodi, cheo, va ^c-Sinh dupc 
^^h hTda CVP11B2 c6 ty Id 95% gilng so v*i CYPl 1 Bl frong vdng ma hda exon va 90% frong vung khflng md hda 
intron OWhite et al.. 1989). O l tim hilu v l mli quan h§ giua d u friic vd chuc nang cua CYPl 1B1 ddi hi i ph^i nghidn 
ci>u v l d u friic khdng gian 3D cua enzyme ndy. Trinh ty ammo acid cua CYP11B1 g ngudn dugc so sdnh vdn frinh ty 
CYPl 1 Bl vd CYPl 1B2 cda bd chupt, Ion d l tim ra nhung vung d u fruc quan frpng. Ndm 2001, Beikina vd c^ng sv 
cung thdnh cdng khi l ln diu tidn dua radugc mfl hlnh d u frOc cda 3D cua CYPHBI vd CYPl 1B2 Trong nghidn a), 
dd nhdm t d c ^ dya tr6n frinh ty cue P450 cda vi khuin Id CYP102, CYP108 d l mfl phong d u fruc cua CYP 11B 6 
ngirdri (Beikina etal.. 2001). 

Sau khi tiln hdnh so sdnh frinh ttr ciia cdc P450 trdn phan mem austalW2, kit qud thu dugc nhu sau: 
A - H e l i x A l - H e l i x 

h C l l B l MAT.RAKAF.vrMAVPWT.SLORAOALGTRAftRVPRTVLPFEAMPQRPGNRWLR 5 1 

h c l l B 2 MALRAKAEVCVAAPWLSLQRARALGTRAARAPRTVLPFEAMPQHPGNRWL 5 0 
p C l l B l MAIWAKAEAWLAGPWLALNRARTLGTRAVLAPKGVLPFEAIPQFPGKKWM 5 0 
b C l l B l MALWAKARVRMAGPWLSLHEARLLGTRGAAAPKAVLPFEAMPRCPGNKWM 5 0 
r C l l B l MALRVTADVWLARPWQCLHRTRALGTTAKVAPKTLKPFEAIPQYSRNKWL 50 
h m C l l B l MTMALRVTTDVWLARPWQCLHRTRALGTTATLflPKTLQPFEAIPQYSRNKWL 5 2 
r C l l B 2 MGACDNDFIELHSRVTADVWLARPWQCLRRTRALGTTATLAPKTLKPFEAIPQYSRNKWI. 60 
n i C l l B 2 HALRVTADVWLARPWQCLHRTRALGTTATLAPKTLQPFEATPQYSRNKWL 50 

C - H e l i x C - H e l i x D - H e l i x 

h C l l B l - -MS LEPWVAYRQHRGHK^^ i^PEWRFMRLRLt lPEVLS PMAVQRFLPMVDAVARDF 1 6 8 
h C l l B 2 —MILEPWVAYRQHRGHKCS^SfiEfffePEWRFNRLRLNPDVLSPKAVQRFLPMVDAVARDF 1 6 8 
pc i iB i — DVPGPWLAYRHLRIHKCGVFLLNGPTWRLDRLQLN^GVLSLQAMQKFTPLVDGVARDF 168 
bCllBl —MILEPWLAYRQARiSHKCGVFLLNGPQWRLDRLRLNBDVLSLPALQKYTPLVDGVARDF 168 
rCllBl —MPLEPWVAHRELRGLRRGVFLLNGADWRFNRLQLNPNMLSPKAIQSFVPFVDWARDF 168 
hmCllBl —MPLESWIVHRELRGLGRGVFLLKGPEWYFNRLQLNPNVLSPKAVQKFVPLVDGIARDF 170 
rCllB2 —MHLEPWVAHRELRGLRRGVFLLNGAEWRFNRLKLNPNVLSPKAVQNFVPMVDEVARDF 178 
mCllB2 —MHLEPWVAHRELRGLRRGVFLLNGPEWRLNRLRLNRNVLSPKAVQKFVPMVDMVARDF 168 

K-hellx SRS-4, 
hCllBl ASISEHPQKATTELPLLRAALKETLRLY-gVqLFLERWSSDLVLQNYHIPAGTLVRVFLY 408 
hCllB2 ASISEHPQKATTELPLLRAALKETLRLYpySL^LERWSSDLVLQNYHIPAGTLVQVFLY 408 
pCllBl ARISENPQKAITELPLLRAALKETLRLYPVGIFLDRCVTSDLVLQNYHIPAGTLVKVLLY 408 
bCllBl ARISENPQRAITELPLLRAALKETLRLYPVGITLEREVSSDLVLQNYHIPAGTLVKVLLY 408 
rCllBl ASIVANPQKAMSDLPLLRARLKETLRLYPVGSFVERIVHSDLVLQNYHVPAGTFVIIYLY 407 
hmCllBl ASIAANPQRAMSDLPLLRAALKETLRLYPVGTFLERILSSDLVLQNYHVPAGTVLNVNLY 409 
rCllB2 ASIAANPQKAMSDLPLLRAALKETLRLYPVGGFLERILNSDLVLQNYHVPAGTLVLLYLY 418 
mCllB2 ASIAANPQKAMSDLPLLKAALKETLRLYPVGGFLGRILSSDLVLQNYHVPAGTLVLLYLY 408 

Hlnh 1: So sinh trinh ly amino acid CYP11B1 v i CYP11B2 cda ngudrl, b6, chuot, lgn va bang chutyng trinh CLUSTALW1. 
Phin g^ch dudl frinh ty Id cdc helix. Viing bdi v^ng Id viing nĥ n bilt ccr chjt trong hp CYP2 (Gotoh, 1992). Dilm dpt biSn dirtrcddnti 
ddu 66 

Dya vdo nghidn ciru cua Belkia vd nhom nghien ci>u da dua ra trinh ty cdc wing helix cOa CYP11B1 va CYB11B2. KA 
qud nghiSn cuu cho thiy, trinh ty cdc viing helix, dgc bi§t, 6 dogn xoln D, E, 1, L, J vd K vd 15 vung bdo thii SCRs 
(struchjrally conserved regoins) cua CYP11B1 ir ngirai cd dd tnrang dong cao v6i CYP11B1 6 chuflt, bo. Ign (BelWnasI 
al., 2001). Dilu ndy hodn todn phu hgp vdi nhung nghidn cuu tm'drc day v l P450. Cac xoan a vd philn gip nip P cd tĥ  
cufln lgi vfri nhau thdnh tCf ng bui cfl hlnh dgng ldp thi dgc frirng cho tCrng logi protein. Clu tnic khong gian ndy cd vai trt 
quylt djnh dfli vdi hogt tinh vd chCrc nang cua preitein. Ttf sy tuong dong cCia cdc Cytochrom P450, chiing tdi xdc dinh 
duprc cdc vung nhgn bilt co chit SRS (subfrate recognition site) ciia CYPl 1 B l . Ddy Id vung d u tnic rat quan tnjng cua 
protein, dflt biln xay ra tai vung d u friic ndy se dnh hudng tryc tilp din hogt tinh aia prcitein. 
Mfl hinh d u trtic 3D ciia cdc dgt bien diem tren CYPl 1 Bl 

Vdi trlnh ty CYP11B1 tir phdng nghien ciru cda Gido su Rita Bemhareit tai CHLB Dire (Beikina ef a/., 2001). mfi hi*; 
cdu tme khflng gian cua CYP11B1 duoc thi hipn bdng phdn mem ViewerUte. ' 
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Hlnh 2: Mfi hlnh c^u tnic khdng glan cda CYP11B1. Protein g6m 6 dogn Hlnh 3: Md hlnh clu trdc 3D cda d&t biln A386V. A: 
xoln a-hellx M hidu D, E, I, L, J vd K, dang gip nip p-sheet (phan mdu gdc M6 hinh blnh thuwngB: Mfi hinh ddt bidn 
du*i bdn phai).Nhdn Heme nam gl&a a-helixL vd a-helix I Vj tri cda 5 ddt 
bî n diein (mdu xanh): A386V, R51K. R43Q, N152K vd E1447D dugc phdt 
hi$n ir mau b§nh nhdn nguwi Viet Nam. 

Tgi ddy, hlnh anh cOa cac vCing d u frijc dugc Uil hign mflt cadi ting qudt frong khflng gian. Mfl hinh cung th i hipn rd vj 
fr[ ciia cdc dflt bien quan tdm. Vi tri xdy ra dflt biln cung la mflt y lu to quan frpng frong vi$c xdc (flnh anh hudrng dot biln 
din hogt tinh cua pnatein. Dflt biln s§ cd anh hudng iflrn khi xay ra tgi d c viing d u tnic quan bgng. 
Ddt bi ln A386V 

edy Id dpt biln Idm thay d l i acid amin Alanine thdnh Valine. Dpt biln ndy xdy ra tgi vj fri amino acid ttii> 386 vd khflng 
nam trfln vung quan frpng ndo cua trinh ty amin add (Hinh 1,2). Ca hai acid amin ndy diu la amino acid tnjng tinh, 
khflng Idm thay doi lidn kit hydro trong phdn tir protein (Hinh 3). Vi thi, cfl thi dy dodn ring, ddt biln ndy khflng Idm 
dnh hucmg din hoat tfnh pnatein. Nhung nghifln «>u aSa chiing tfli v l sy bilu hi§n cda dflt biln cho frily, dflt biln ndy 
hodn todn khflng Idm Inh huflrng den hogt tinh enzyme 11 p-hydroxylase (Ld Bac Vlflt ef al., 2012). 

Dflt biln A386V dugc phdt hifln ir mflt bflnh nhdn nam cfl bilu hifln cua tang sdn thugng th|n bim sinh do suy gram 
1ip-hydroxyIase; duong v$t Id'n, da sgm, huylt dp cao. Tuy nhidn. benh nhdn ndy ngodi dflt biln /\366V con phdt hidn 
thflm dflt biln R43Q. Vi vdy, bilu hifln cOa bflnh tdng sdn ttiugng thgn cd the do dflt biln R43Q gdy nfln. 

Ddt bi ln R43Q 

Dflt biln dugc phdt hifln is benh nhan co bilu hifln tang san ttiugng thdn bim sinh. Xdt nghiflm trlnh tu gen CYP11B1 
phdt hifln dugc hai dflt biln A386V vd R43Q. 

R43Q id dflt biln Idm thay doi acid amin Arginine thanh Glutamine. Dflt bien ndy xdy ra tgi vj frf amino acid 43. Dpt biln 
Idm biln doi mflt add amin mang tfnh kiem, tich difln duong thanh mflt axit amin trung tfnh, khflng tfch di$n, ndn se dnh 
hud'ng din di Iyc lidn kit ion trong phdn tii' protein. Vi thi, c6 th i du dodn ring, ddt biln ndy s i Idm dnh hudrng t6i hogt 
tfnh oia protein. Dy dodn nay khd phii hgp vdri cdc nghidn ciru trucrc ddy ve dflt biln R43Q. Dflt biln ndy xay gen trdn 
CYPl 1B1 Idm suy gidm khoSng 30%-50% ci3a 11 p-hydroxylase (Silvia ef ai., 2010) 

Hlnh 4: M6 hinh clu trdc 3D cua d$t bien R43Q. A: M6 hlnh 
binh thuong.B: Mfl hinh dflt bidn 

Hinh 5: Md hinh c l u trdc 3D cda d f t bien RS1K. A: Mb hinh 
binh thirimg. B: Mfi hinh dot bidn 

0$tbilnR51K 

Ddy Id dfll biln Idm thay ddi acid amin Agrinine thanh Lysine, dugc phdt hi$n flr mflt bflnh nhan nu'. Bflnh nhdn cfl bp 
phdn sinh dye ngodi bat thuo'ng: Na* giam, K* vd huyet dp tang cao. Xet ve tlnh chit acid - bazocua amino acid, 
Agrinine vd Lysine diu la acid amin mang tfnh kiem, tich dipn duong. Tuy nhifln, dflt biln nay xay ra tgi vj tri amino acid 
thtr 51, nim frfln vung xoan A1-helix. vOng bdo thii ciia CYP11B1. M& hinh dflt biln d u tnic 3D cho thiy, dflt biln nay 
dd Idm mit di mflt lidn kit hydro giO'a Lysine vd Glutamine d' vj fri acid aimin 54 (Hinh 4). Dilu nay cfl th i anh hudng 
din sy tuang tdc giO'a cdc amino acid, cd thi dnh huong den d u tnic ciia phdn tip protein. VI the, cd th i du doan, dpt 
biln ndy sfl anh hudrng khflng ft tdri hogt tfnh ciia protein. Theo cac nghidn cuu trvoc ddy, dpt biln R51K frdn gen 
CYPf ySJdd lam suy giam to-30-50% hogt tfnh cOa enzyme llp-hydroxjrtasefBarref a/., 2006). 

D$tbilnN152K 

Ody Id dflt biln ldm thay d l i acid amm Asparagine thdnh Lysine, xay ra tgi vj fri amino acid thu 152 fren chuoi protein 
Dflt biln ldm biln dl i mflt acid amin trung tfnh, khflng tich difln thdnh mflt acit amin mang tlnh kilm tfch difln duong. Sy 
thay dl i difln tfch cua add amin sfl Idm biln doi di luc Iifln kit ion trong phan tu protein. Mfl hlnh d u frdc 3D cua dflt 
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b i l n cho ttily, df l t b i l n Idm m i t hai d u n l i hydrei giu-a Lysine vd Arginineor vj tr i p.156 (Hinh 6). S y thay d f t v l lien k i t 1 
hydro se Idm dnh hu&ng d & i s y hremg tdc g i i ja cac acid amin, lam dnh h y g n g d i n m l i l idn k i t chung frong phdn h i 
protein, vi t h i cd t h i dnh hu&ng d i n hogt tfnh ciia protein. D y doan frfln cd ccr sdr t h y c t l v i bieu hif ln ldm sdng A a 
bflnh nhdn mang dpt b i l n ridy rdt d i i n hlnh cOa bflnh TSTTBS nguydn nhdn do suy g i a m i I f r ^yd roxy lase : bf l ph$n sinh 
dye ngodi d a nO nhung d k i l u hinh cua nam, sgm da, hdm l ugng Na* tdng, K* g iam, h u y l t dp tang cao. . .Ddy Id mflt 
dflt b i l n hodn frjdn md i chua t img d u g c phdt hifln. Vi ttil, chi ing tfli dang t i l p tyc t i l n hdnh d c nghif ln c i ru t i l p ttieo d l 
xdc djnh mCrc df l I n h hudrng cua dfl t b i l n Ifln hogt tinh ci ia 11 p-hydroxylase. 

Hlnh 6: Md hlnh d u tn ic ffi cua d^t b ( ln N152K. A: M6 hlnh Hlnh 7: Md hlnh c l u true 3D cda d$t bien E147D. A Mfi hlnh 
blnh thufimg B: Mfi hinh dpt b i ln. binh thuong, B Mfi hinh dfii twin. 

D^t b i l n E147D 

Dflt b i l n ndy ldm b i l n d l i Glutamic ttidnh Aspartic tgi vi tr i acid amin 147. Day Id df l t b i l n xdy ra trfln vOng C'-helix. Kit 
qud md hlnh dflt b i l n cho t h i y dflt b i l n ndy da Idm m i t di mflt Iifln k i t hydro gi&a Aspart ic vd Arginine ir vj frf acid amin 
thi> 454, mflt lidn k i t hydro giua Aspartic vd Arginine d vj t r i acid amin 143 (Hinh 7). S y thay d l i ve Iifln k i t hydro d th^ 
dnh h i r ^ i g d i n mdi tucmg quan chung cda cdc acid amin frong phdn tir protein. V i t h i , dflt b i l n ndy cd kha ndng inh 
huflrng khflng it d i n hogt tfnh ctia protein. D y dodn ndy hodn todn phii hgp vdri cdc nghifln c i ru ve mO'c df l dnh hudng 
d a dflt b i l n cung n h u tu lu hidn Idm sdng d a bflnh nhdn: H u y l t dp tdng cao, chf s l Na+ g idm, K+ tang, 17 OHP gidm... 
Ngodi ra, ttieo Fish vd d i g sy , dflt b i l n ndy ldm suy giam ddng k l hdm lugng 11p-hydroxylase, do do, Idm gidm vi$c 
c h u y i n d l i DOC t6 i corticosterone (Fisher etal., 2000). 

K ^ LUAN 

Chiing tdi da mfl phdng dugc d u tnic 3D protein CYP11B1 . Budrc d i u da phdn t ich d u g c 5 dflt b i l n diem R43Q 
A386V, R51K, E147D, N152K fren CYP11B1 Iifln quan tdi bgnh TSTTBS. Cdc nghif ln ci>u nay nham h i l u sdu hgn v^ 
d u tnic ci ia CYP11B1 it ngirtri. t ir df l dua ra hud'ng phdn tich cdc dflt b i l n d u a tr&n d u friic 3D cua bflnh tang sdn 
ttiugng ttidn b i m sinh. 

TA i LI$U THAM K H A O 

Baff M, MacKenzie SM, Wilkinson DM, Holloway CD. Friel EC, Miller S, MacDonald T, Fraser R, Connell JM Davies E (2006) 
Functional effects of genefic variants in the 11beta-hydroxylase (CYPl 1 B l ) gene. C//n Endocrinrd (Oxf) 65(6): 816-825. 

Beikina NV, Usurek M. Ivanov AS. Bemhardt R(2001) Modelling of three-dimenstonal stnjcturesof cytochmmes P450 11B1 and 11B2 
J Inorg BioOiem 87(4): 197-207. 

Bhangoo A, Wilson R New Ml. Ten S (2006) Donor splice mutation in the 11 beta-hydroxylase (CypllBI) gene resulting in sex revereal' a 
case report and review of the literature. J Pediatr Endocrine^ Metab 19(10): 1267-1282. 

Fisher A.Fraser R, Mc Connell J, Dawes E (2000) Amino acid residue 147 of human aldosterone synthase and 11 beta-hydroxylase 
plays a key role in llbola-hydroxytatron. J Clin Endocnncd Metab 85(3): 1261-1266. 

Gotoh 0. (1992) Substrate recognition sites in cytochrome P450 family 2 (CYP2) proteins Inferred from comparative analyses of amino 
acid and coding nucleotide sequences. J Bird Chem 267(1) 83-90. 

l r 4 , p t o i r ? S . 2 n « ™ ' = ™ ' = = - " ° ° ^ ' - ' " • ' " » Sw,ss-P<lbVi™,r =n , ™ i ™ s n t for co„ ,pa„ l i .e pmtein m o M n , 

J i s K . W n gen CYPl 1B1 4 W em ViSt Nam cS h,Sn l u m g Hng san Ihuvng th jn b t m sinh. Tsf rt?c4is n ^ s » 

Mestres J (2005) Stmcture conservation in cytochromes P450 Proteins 58(3;; 596-6tJ9 

O ^ O T O ^ b S " ' " " ^ ^ ' " ^ ' A d o s a f a m i l y r a s e m b i a n c s , theImportanoeofslnictominundMandingcytochromesP450. StniOm 

F i t o ' ' S ' » 4 a ? ' M a " n ' S l ° P ^ S , ' ' ' , = ^ " * - * ; , ' " ^ ' ' " ^ ' " * = ' " " " " " I ' * ^ " ' O * " ^ ' ' Gerard S. Conway, UOia CM^ 
C i K i m K ? S t " S N T l L ^ ^ i n ^ n ? ? * , " ™ " ,S" '^ ' ^ ™ ' " " " " » " = • T'evor R. Cote. Jeremy M. K I * . B t o Kamh* . 
M l t e t e o d a e d M j ^ N o n c l a ^ . ? T , , ' ' ^ " ; " ' ° ™ ' C°neequenc.s of Seven Novel Mutations in the CYPl B1 Gene: FM 
™ - S ( » " " " ^ l e ^ ^ end Three Mutations Causing Classicl 1-Hydroxylase Deficiency. J ain EnOocno Meleb 96(2| 

While P c, Cumow K M. Pasooe L (1994) Disorders ot atoniid 11 bela-hydrnxytase isozymes EMocrRe, 15(4): 4 2 M 3 8 

ZS. J e & c Z 2 l i w T 2 ' ( i 6 % S 9 * 6 r ° " • = " = ' " = • » * * " " ' • » " Senes encoding human steroid 11 beta-hydn„,,lase ( P ^ d H 



' IC C O N G N G H E S I N H H O C T O A N Q U O C 2013 

ANALYSIS OF THREE-DIMENSIONALSTRUCTURAL OF SOME MISSENSE 
MUTATIONS IN THE CYP11B1 GENE ON CONGENITAL ADRENAL 
HYPERPLASIA PATIENTS IN VIETNAM 

Nguyen Thu Hien, Nguyen Huy Hoang 
Institute of Genome Researt^, Vietnam Academy of Science and Technology 

SUMMARY 

CYPllBl is a cytochrome P4S0 in CYPIIB group, pnmarily involved Ul the biosynthesis of adrenal steroids hormone CYPllBl 
gene encoding 11 P-faydroxylase enzyme, catalyzes the conversion of deoxycortisol to create Cortisol. The enzyme 11 p-hydrt)xylase 
deficiency leads to accumulation of intermediates precursor. Mutations in the CYPllBl gene directly affect the activity of the 
enzyme llp-hydrDxylase.T1usis tbe secoiulniajorcauseabout 5% ofdisease causing congeiiital adrenal hyperplasia, more than 90% 
of disease is caused by Ibe enzyme 21-hydroicytase deficiency. The stmcture of P450 were researched but the 3D stmcture of 
mutations on CYPllBl gene have been still limited. In this study, the amino acid sequences of the CYPllBl of human were 
compared with the amino acid CYPllBl, CYP11B2 of some other species to figure out the regions amino acid are important 
stmctures. We use advanced bioinfonnatics software are VieweriJte 4:10 and qxfiiv 4.2 to simulate the 3D stmcture of tbe 
CYPllBl protein. Then, analyzing the changes in the 3D structure of a mutatioQ m flie CYPllBl gene were found in patients of 
congenital adrenal hyperplasia in Vietnam. The results will contribute to ttie research direction mutations affect protein 3D stmcture 
related to reduced protein activity and clinical manifestatioiis of the disease. 

Keywords: Congenital adrenal hyperplasia, CYPllBl (11 p -hydroxylase), cytochrome P450, modelling 3D stmcture. 




