TAP CHI SINH HOC 2015, 34(4): 520-527
DOL  10.15625/0866-7160/v37n4.7522

MOT SO PAC PIEM CAU TRUC
CUA PROTEASE HIV-1 TAI TO HQP

Nguyén Thi Hong Loan'?, Nguyén Vin Sang’,
Trinh Hong Thai'?, Phan Tuin Nghia'?, Bui Phwong Thuin'?*

'Phong Thi nghiém trong diém Céng nghé Enzym va Protein,
Truong Pai hoc Khoa hoc tu nhién, PHQG Ha Néi, *thuanbp@vnu.edu.vn
’Khoa Sinh hoc, Truong Dai hoc Khoa hoc ty nhién, PHQG Ha Néi

TOM TAT Protease tai t6 hop cua HIV-1 (HIV-1PrHis) dugc tao ra dudi dang protein dung hop
chtra 114 gdc axit amin, bao gdm chudi peptide cua protease HIV-1 (99 goc axit amin), trinh tu
nhan biét cia protease virus Etch thudc 14 (TEV, 7 gdc axit amin) va 6 gdc histidine, ¢6 khdi lwong
phan tir gan 12,8 kDa. Cac két qua phan tich cdu tric bac mot bang khdi phd MS/MS da khing
dinh trinh tu axit amin cua protease hoan toan (100%) tuong df)ng véi trinh tu axit amin nhu tinh
toan 1y thuyét. C4u trac bac hai cia protease HIV-1 c6 dang gap né€p B (B sheet) rd rét voi dinh phé
am tai budc séng 205 nm va cudng do gin -8 mdeg bing phuong phap phd CD (circular
Dichroism). Bing viéc sir dung phan mém SWISS-MODEL va cac cau trac protease HIV-1 da
cong bd, cau trac 3D cia HIV-1PrHis dd dwoc du doan véi cac chi sb tin cdy nhu TM-score
0,9982; chi s Z-core nay tbi wu so voi Z-core ciia cac cau tric protein thu dugc tir phuong phap
NMR va X-ray; hau hét cac goc Phi va Psi déu ndm trong viing ti wru. Theo do, HIV-1PrHis la mot
homodimer v&i dang chi yéu 1a phién gip nép B. Két qua nghién ciru 1a co s¢ dé st dung HIV-
1PrHis trong viéc sang loc cac chat irc ché cua enzyme.

Tir khéa: céu trac protease, cAu trac 3D, HIV-1, protease HIV-1, irc ché protease.

MO PAU

HIV-1 1a virus gay hdi ching suy gidm
mién dich mic phai AIDS & nguoi. Protease clia
HIV-1 1a mdt trong cic enzyme cé vai tro thiét
yéu trong sy hinh thanh thé virus va vi vy duoc
xem la mot trong nhitng dich chinh dé phat trién
cac thudc wc ché protease (PI), chong HIV-1
[4].

Cho dén nay, Cuc Thyc phém va Thube cua
Hoa Ky (FDA) di cap phép 9 loai thudc PI cho
didu trj bénh nhiém HIV/AIDS. Tuy nhién,
nhiéu tac dung phu khi sir dung thude kéo dai va
khang thudc 1a vAn dé dbi véi thude PI néi riéng
va cac thubc diéu tri HIV/AIDS néi chung.
Chinh vi viy, cac nghién ciru phat trién thudc
méi hiéu qua hon van dang dugc tién hanh va
protease HIV-1 tr¢ thanh mot trong cic enzyme
dugc nghién ctru nhidu nhat [4, 7]. Hau hét
protease HIV-1 déu duoc tao ra bang con duong
tai to hop. Gan day, nhom nghién ciru cia
chiing toi da thiét 1ap dugc quy trinh biéu hién
va tinh sach mot protease tai to hop tir chiing
HIV-1 phan nhém CRFO01 _AE gay bénh chu
yéu & ngudi Viét Nam. Protein tao ra dudi dang
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dung hop chira 114 gbc axit amin, bao gom
chudi peptide cua protease HIV-1 (99 gbc axit
amin), trinh tu nhan biét cta protease virus Etch
thuéc 1a (TEV, 7 gbc axit amin) va 6 gbc
histidine, c¢6 khdi lugng phan tir (KLPT) gin
12,8 kDa, ky hiéu HIV-1PrHis [5]. Trong
nghién ctru ndy, ching toi tién hanh phan tich
mot s6 ddc diém vé cau trac cua HIV-1PrHis,
lam co so cho cac nghién ctiu st dung protease
sang loc chét tre ché tir duoc liéu Viét Nam ung
dung trong diéu tri bénh nhan HIV/AIDS.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Ché pham protease HIV-1 tai t6 hop (HIV-
1PrHis) 1 san phiam cia dé tai cap Nha nudc,
mi s6 DT-PTNTD.2012-G/02, dugc tao ra theo
quy trinh céng b trude day [5].

Thang chuan protein (BNPM50) cua
Bionexus (Han Qudc); gel Q-sepharose, Ni-
Sepharose, Sephacryl S100 dwoc mua tr GE
Healthcare (Hoa Ky); cac IPG strip pH 3-10,
chidu dai 7cm cua Biorad (Hoa Ky). Cac
peptide chuin Insulin B, Bradikinin, Agiotensin
II, ACTH, chit nén CHCA (o-Cyano-4-
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hydroxycinnamic acid) chuyén dung cho nghién
citu proteomics tur Sigma Aldrich (Hoa Ky).
Enzyme trypsin, chymotrypsin, elastase dat do
sach phan tich trinh ty ctia Promega (Hoa Ky).
Céc hoa chit khac (3-[(3-cholamidopropyl)
dimethylammonio]-1-propanesulfonic acid
(CHAPS), urea, Thiourea (Invitrogen),
dithiothreitol (DTT), lodoacetamide (Biorad),
SDS, Acylamide (USB-Pharmacia) déu dat do
tinh sach danh cho nghién ctru sinh hoc phan ti.

Ché phém HIV-1PrHis dugc tai tinh sach
qua cot sic ky loc gel Sephacryl S 100 dé
chuyén sang hé dém thich hop cho phén tich
cau trac bac 2. Cu thé: 126 ml gel Sephacryl S-
100 (GE Healthcare) dugc nhdi vao cot
XK16/70 (GE Healthcare) dat 63 cm chiéu cao
cot trén hé thong may tu dong AKTAprimer
(GE Healthcare). Cot duoc can bang véi 3 lan
thé tich dém phosphate kali 20 mM, pH 8,0
chra NaCl 50 mM (dém E) véi téc do 0,5
ml/phat. Tiép theo, 5 ml protease HIV-1 hoi
tinh, nong do 0,4 mg/ml dwgc cho 1én cot. Cot
duoc rua chiét bé‘lng 2 14n thé tich dém E dé thu
nhéan lai protease HIV-1.

Phén tich cAu tric béc 1 caa HIV-1PrHis
bing khdi phd MS/MS

Bang protein cua HIV-1PrHis KLPT 12,8
kDa dugc cat ra khoi ban gel, tdy mau va thuy
phan thanh céc peptide nhd cac enzyme trypsin,
chymotrypsin va elastase. Cac peptide nay duogc
thu lai bang ziptip C18 (Milipore-Hoa Ky), budc
nay con giup c6 dac peptide va loai muéi cling
nhu mdt so thanh phan khac khoi mau truée khi
phan tich khéi pho. Cac san pham peptide duoc
phan tich trén may khdi pho MS/MS AXIMA-
CRF™™ (KRATOS ANALYTICAL, Anh). Phd
cac manh con thu duoc tir sy phan manh peptide
duoc tra ctru trén co so di liéu str dung chuong
trinh Mascot 2.5.1 v6i cac thong sd: sai s6 0,020
Dal voi ion con, 10,0 ppm véi ion me, cai bién
c¢b dinh carbamidomethyl (+57 véi C); cai bién
bién ddi (-17 v6i n (Gln->pyro-Glu), +1 v6i NQ
(loai amine), +16 véi M (oxidation), +42 vdi n
(acetyl).
Phéan tich ciu tric bac 2 caa HIV-1PrHis
bang phwong phap CD (circular dichroism)

HIV-1PrHis ndng do 30 pM duoc phan tich
cAu tric bac 2 tai Vién Khoa hoc va Cong nghé

tién tién Han Qudc (KAIST), st dung cuvette
0,1 cm, tai dai budc song 190-260 nm trén hé
thdng may quang phd phin cuc Jasco J185
(Nhat Ban). Mau duoc quét lip lai 10 lan véi
téc d6 100 nm/phut.

Duw doén‘cﬁu triuc khong gian 3D cua HIV-
1PrHis bang cong cu SWISS MODEL

Phuong phap dy doan ciu tric st dung
nguyén 1y moé phong tinh twong dong
(homology modeling) dugc danh gia la phuong
phap duy nhat hién nay dy doan duoc ciu tric
3D cua protein voi do tin cdy cao [9]. Trong
nghién clru nay, cong cu md phong tinh tuong
dong SWISS-MODEL [2] s& duoc sit dung dé
du doan céu trac 3D ciia HIV-1PrHis, gom céc
bude cu thé nhu sau:

i) Lua chon cau tric 3D cia protease lam
khuon cho HIV-1PrHis trong ngan hang dir liéu
protein PDB SWISS-MODEL, st dung cac
cong cu tim kiém va phan tich trinh tw BLAST
va HHblits [11].

i) Phan tich va so sanh chinh xac cac ving
trinh ty twong ddng cta cac ciu truc 1am khuén
tim duoc va so sanh vdéi trinh tu bao thu cua
HIV-1PrHis su dung céc cong cu phéan tich, so
sanh trinh tw bang HHblits.

iii) Xay dung cdu trac khung va loop cua
HIV-1PrHis stt dung cong cu ProMod-II [3].
Ving loop thudng c6 ciu trac linh dong va it
bao tha hon, vi vy, trong trudong hop cong cu
ProMod-1II xay dung md hinh cic loop khong
dat duoc két qua mong mudn, phuong phap
MODELLER s& duoc ap dung [6]. Cac cau triic
mach bén dugc xay dung dya trén cac thong tin
thu thip tir cac cau trac 3D cua protein ¢6 d
phan giai cao dwoc giai cdu trac bang phuong
phap chup X-quang tinh thé (X-ray) hodc cong
hudng tir hat nhan (NMR).

iv) Ti uvu héa muc ning luong ciia md hinh
qua nhiéu budc. Sau mdi bude ti wu cac 16i 16n
nhu khoang cach giita cac nguyén tir qué ngin
s& dugc loai bé va xuét hién cac 16i nho hon.
Sau nhiéu budc téi vu hoa ning lugng, cic 15i
16n s& bi loai va cac 16i nho ciing dugc lam
giam téi murc toi da.

v) Panh gia chit lwong mo hinh bang cac
tiéu chi d6 léch chuan (RMSD) giita mé hinh du
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doan va cau trac lam khuén, chi s6 TM-score
(danh gia muc dg tuong dong gita m6 hinh
duge dy doan va ciu trac ton tai trong thyuc té),
chi s6 Z-score (nhim so sanh ning lugng cua
c4u trac mo hinh vé6i ning luong cau trac dugc
phén tich bdi cac phuong phap chup X-quang
tinh thé va cong huong tir hat nhan) va phan
tich cic goéc Phi va Psi bang phin mém
PROCHECK.

KET QUA VA THAO LUAN

Céu trac béc 1 cia HIV-1PrHis bing phan
tich khoi pho MS/MS

Ché phfim HIV-1PrHis duoc tinh sach tu

dich nuéi cay té bao E. coli BL21 (DE3) RIL
mang vector pET32a-HIV-1PrHis theo quy
trinh cua Nguyen va cdng su [5]. Trong do,
protease mang doan trinh ty peptide cua
protease HIV-1 voi 99 gdc axit amin, mé dau
bang Pro, co trinh ty cit ciia TEV protease va
6xHis tai diu C (HIV-1PrHis).

Céac phan manh peptide sau khi tinh sach
béng ziptip duoc xac dinh KLPT trén hé thong
may khbi phd MS/MS. Bang 1 va hinh 1 1a
minh hoa khdi pho d xac dinh dwoc KLPT cac
manh ion con b va y dugc hinh thanh tr mét
phan manh peptide dac thu cia HIV-1PrHis co
trinh ty GADDTVLEDINLPGK.
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m/z
Hinh 1. Cac manh ion dugc hinh thanh tir peptide GADDTVLEDINLPGK cua HIV-1PrHis duoc
xac dinh bang khéi phd
Bang 1. Dit liéu KLPT cua cac manh ion dugc hinh thanh tir peptide GADDTVLEDINLPGK cua
HIV-1PrHis

B TIonB B+2H H-NH; B-H,O ?ni(ii[l IonY Y+2H Y+NH; Y+H,O Y
1 58,0 G 1.556,8 778,9 1.539,8 1.538,8 15
2 1291 A 1.499.,8 750,4 1.482,7 1.481.7 14
3 2441 226,1 D 1.428,7 7149 1.411,7 1.410,7 13
4 3591 341,1 D 1.313,7 657,4 1.296,7 1.295,7 12
5 460,2 4422 T 1.198,7 599,8 1.181,6 1.180,7 11
6 559,2  280,1 541,2 \Y 1.097,6  549,3 1.080,6 1.079,6 10
7 6723  336,7 654,3 L 998,6  499,8 981,5  980,5 9
8 801,4 401,2 783,4 E 885,5 4432 868,4  867.5 8
9 9164 4587 898,4 D 756,4  378,7 739,4 7384 7
10 1.029,5 5152 1.011,5 I 641,4  321,2 6244 6
11 1.143,5 5723 1.126,5 1.125,5 N 528,3 511,3 5
12 1.256,6 628,8 1.239,6 1.238,6 L 4143 397,2 4
13 1.353,7 677,3 1.336,6 1.335,6 P 301,2 284,2 3
14 1.410,7 7058 1.393,6 1.392,7 G 204,1 187,1 2
15 1.556,8 7789 1.539,8 1.538.,8 K 147,1 130,1 1
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HIV1 {100%), 12,772.5 Da
HIV-1

267 exclusive unigue peptides, 410 exclusive unigue spectra, 626 total spectra, 114/114 amino acids (100% coverage)
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Két qua cho thdy HIV-1PrHis chinh xac 1a
protease HIV-1 véi tong vach phd 626, sb
peptide dac thu 257 va d6 bao phu 100%. Cu
the, ciu triic bac 1 caa HIV-1PrHis nhu hinh 2,
HIV-1PrHis c¢6 KLPT la 12.7225 Dal va
gdm 114 gdc axit amin véi trinh tuy gidng 100%
trinh tu nhu tinh toan 1y thuyét [5].

Ciu trac bac 2 ciua HIV-1PrHis
phwong phap CD

Ché phim HIV-1PrHis dang hoat tinh trong
dém D (Tris-HCl 20 mM pH 7,9 c6 chira NaCl
100 mM, DTT 1 mM, EDTA ImM va glycerol
5%) [5] duoc sic ky loc gel Sephacryl S-100 dé
d6i sang dém E thich hop cho phén tich phd
CD. Cac phan doan c6 HIV-1PrHis sau loc gel
dugc don lai va co dac dén nong do protein 30
uM (hinh 3, gleng 2) dua trén két qua dinh
lugng protein bang A,g sir (dung hé so hip thy
phan tor gam = 13.980. Ché pham HIV-1PrHis
ndy san sang cho phan tich phd CD trong cac thi
nghiém tiép theo.

kDa

bﬁng

1

2

HIV-1PrHis

Hinh 3. Dién di SDS-PAGE ché pham HIV-
1PrHis qua cft loc gel Sephacryl S-100
Giéng 1: thang chudn protein, giéng 2: HIV-
1PrHis sau loc gel

T
L

GADD
VGPT

. Két qua phan tich cdu trac bac 1 cua HIV-1PrHis

Két qua phan tich phé CD cua HIV-1PrHis
(hinh 4) cho thiy ndng do protease HIV-1 30
uM phit hop cho xac dinh phd CD, thé hién &
dinh ctua dudng cong trén -5 mdeg. HIV-1PrHis
¢ cAu truc bac hai dang gip nép B rd rét, co
dinh tai budc soéng 205 nm va don vi gan -8
mdeg. Sir dung phan mém K2D2 (http://cbdm-
01.zdv.uni-mainz.de/~andrade/k2d2/) phan tich
phd CD ciia protease HIV-1 ciing cho thiy ché
phim c6 khoang 28% cau trac gp nép p. Pho
CD cua HIV-1PrHis trong nghién ctru nay ciing
twong tw nhu cong bd gan day nhat cia Volonte
et al. (2011) [8], protease HIV-1 ¢6 cdu triic gan
30% phién gap nép B va phd CD am véi dinh tai
208 nm va don vi gan -8 mdeg.

260

nm

" Hinh 4. Két qua phan tich phd CD cta HIV-
1PrHis

Dy doin md hinh ciu tric 3D cia HIV-
1PrHis bing cic cong cu tin sinh hoc

Trén co s6 dit lidu cu trac cac protein trong
ngan hang SWISS-MODEL va trinh tu axit
amin cua HIV-1PrHis, cac phan mém BLAST
va Hhblists d3 tim duoc 1an luot khoang 200 va
230 cAu tric protein khuon c6 ban chat 1a cac
protease trong d6 chi yéu 1a cic protease clia
HIV ¢6 trinh ty axit amin tvong dong cao véi
HIV-1PrHis, két qua dugc minh hoa mdt phﬁn
trong bang 2.
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Bdng 2. Mot s6 cAu triic 3D cua cac protein dugc st dung lam khuon cho dy doan cAu trtic 3D cua

HIV-1PrHis
Khuon (ma ~ Mucdo ) X DO \e do Do
< ., . giongnhau Dangcau Phan Phuong phan £ A
cautruc tréen h . , A ha giong bao M6 ta
PDB) trin .tl_,l’ axit truc mem phdp  gidi nhau  pha
amin (%) (A)
lhve.1.A 90,20 monomer HHblits X-ray 1,80A 0,58 0,94 Protease HIV-1
3lzs.1.A 95,96 1(11(1);111; HHblits X-ray 1,954 0,60 0,92 Protease HIV-1
3kt5.1.A 83,81 monomer HHblits X-ray 1,80A 0,55 0,97 Protease
1lvl.1.A 85,58 monomer HHblits X-ray 2,10A 0,56 0,96 Protease HIV-1
3lzu.l.A 94,95 g‘l’r’l‘l‘:r HHblits X-ray 1,76A 0,60 0,92 Protease HIV-1
hetero- .
3d3t.1.A 94,95 . HHblits X-ray 2,80A 0,60 0,92 Protease HIV-1
oligomer
3n3i.1.A 83,81 monomer HHblits X-ray 2,50A 0,55 0,97 Protease
4qlh.1.A 85,58  monomer HHblits X-ray 2,45A 0,56 0,06 Lrotase linker,
Protease
3kt2.1.A 84,62 monomer HHblits X-ray 1,65A 0,56 0,96 Protease
3u71.1.A 91,92 Ié?r“;; HHblits X-ray 2,72A 0,59 0,92 Protease HIV-1

Theo 1y thuyét, khi trinh ty axit amin giéng
nhau tir 30% tré 1én ¢ thé xem 1a twong dong
vé cAu tric. Tuy nhién, thyc té cho théy do
trong dong trén 40% méi dam bao dwoc do
chinh xac cho mo hinh xay dung. Mat khac, cac
ciu trac dugc chon 1am khuén can co do phan
giai cao va thuong dao dong tir 1 dén 3A [9].
Béng 2 cho thay nhiéu protease HIV-1 ¢6 trinh
tu tuong dong cao voi HIV-1PrHis. Trong do,
protease HIV-1 ky hiéu 3LZU dép Gng céc tiéu
chi trén va dugc chon lam khuon cho xay dung
cau trac 3D cua HIV-1PrHis. Trén co sé so
sanh trinh ty axit amin cua khuén 3LZU va
HIV-1PrHis, st dung phian mém ProMod-II: cac
vung bao thu gitra hai protein s€ duoc sao chép
truc tiép tur cau trac 3LZU sang HIV-1PrHis;
mb hinh cau triic & cic ving thém hodc mat axit
amin dugc xay dung dua trén thu vién cac doan
khuon.

Két qua nghién ctru md hinh cau triic 3D
(hinh 5) cho thay, HIV-1PrHis c6 cu trac dang
homodimer twong ty nhu cdu tric cia cac
protease HIV-1 khic dd dugc cong bd trén
Ngan hang protein PDB. Trong d6, hai

524

monomer c6 ciu triic bic 2 gibng nhau gdm chu
yéu 1a cac phién gip nép B. Két qua nay hoan
toan phu hop véi cdu trac bac 2 cua HIV-
1PrHis phan tich bang phuong phap CD.

Hinh 5 ciing cho thay, mo hinh céu trac 3D
cua HIV-1PrHis c6 d9 twong dong cao véi cau
truc khuén 3LZU trong nghién cuu cua
Bandaranayake et al. (2010) [1]. Su sai khac ¢
day 1a rat nho, voi do 1éch chuan binh phuwong
trung binh (RMSD) chi 1a 0,154 A. Diéu nay
hoan toan phtt hop véi thuc té vi HIV-1PrHis va
3LZU déu c6 ban chat 1a protease HIV-1. Hon
nita, hai protein nay lai c6 d6 twong dong cao vé
trinh ty axit amin, 1én dén 94%.

Chi s6 TM-score (website: http://zhanglab.
ccmb.med.umich.edu/TM-score/) thuong dao
dong tir 0 dén 1, duoc dung dé danh gia chét
luong cdu trac 3D cua protein trén co so tinh
toan mirc do twong ddng gitra md hinh dy dodn
va céu tric ton tai trong thuc té. Trong do, TM-
score cang gan 1 thi do twong ddng véi clu trac
thyc t& cang cao. TM-score cua HIV-1PrHis
tinh duoc 13 0,9982. Didu nay cho thiy mé hinh
cau triic 3D cta HIV-1PrHis c6 d9 tuong dong
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cao vOi cau tric ton tai trong thuc te.

Z-score la chi s so sanh niang luong cua
cdu tric can phan tich vi cac cdu trac 3D da
duoc xdy dung bang ca hai phuong phap giai
céu trac NMR va X-ray [10]. Danh gi4 chi sb Z-
score cua mo hinh HIV-1PrHis trén server phan
tich cdu truc protein ProSA-web, két qua cho

Hinh 5. M6 hinh cau tric 3D dy doan cia HIV-
1PrHis

A. Cu truc khuén protease HIV-1 3LZU; B. cu trac

3D dy dodn ctia HIV-1PrHis; C. so sanh cu tric 3D

ciia 3LZU va HIV-1PrHis. Mau xanh 1a cdy 1a ciu

truc protein HIV-1 3LZU

Két qua phéan tich bing PROCHECK (hinh
6) ciing cho thdy mé hinh céu trac 3D cia HIV-
1PrHis c6 98% céac axit amin c6 goc Phi va Psi
nam trong ving toi wru, 2% sd axit amin co goc
Phi va Psi nim trong viing cho phép, va khong
c6 axit amin nao c¢6 goc Phi va Psi nam ngoai
ving cho phép. Két qua nay mot lan nita khang
dinh mé hinh ciu trac 3D cua HIV-1PrHis c6
do tin cay cao.

KET LUAN

Céu trac bac 1 coa HIV-1PrHis gom 114
géc axit amin, KLPT g?ln 12,8 kDa voi trinh tu
gidng 100% véi trinh ty axit amin theo tinh toan
Iy thuyét. O muc do cdu trac bac 2, HIV-1PrHis
c¢6 dang phién gip nép P rd rét, phd CD tuong
tur cac protease HIV-1 da cong bo.

thdy mé hinh ciu triic co cac thong sé nim &
trung tAm phan bd thong sb cau tric cac protein
duogc giai cau tric bang ca NMR va X-ray. Nhu
vay, cau trac 3D du doan cua HIV-1PrHis c6
cac thong s6 phu hop véi cac thong s thuc té
thu duoc tir tit ca cac nguén dir liéu vé cau trac
protein.

180 | ——

180

Viing téi wu d8) v proline
8 cacaxitamin théng thudng

Ving cho phép v profine

. A
v cacaxit ainin thing throng

x Viing t8i wu v glycine Ving cho phép déi vai glycine

Hinh 6. Banh gia ciu tric 3D cua HIV-1PrHis
bang cong cu PROCHECK

Pa du doan duge mod hinh cdu trac 3D cua
HIV-1PrHis dua trén cac cong cu tin sinh hoc
v6i cac chi sd tin cay: TM-score la 0,9982; Z-
core nay toi uu so véi Z-core clia cic ciu trac
protein thu duogc tr phuong phap NMR va X-
ray; hau hét cac goc Phi va Psi déu nim trong
ving t6i wu. Theo mé hinh cdu trac 3D, HIV-
1PrHis 1a mot homodimer gdm hai monomer
v6i dang chu yéu 1a phién gap nép B. Két qua
nay hoan toan phii hop véi cac két qua phén tich
cau tric bac 2 bang phuong phap CD va cic céu
tric cua protease HIV-1 khac di duoc cong bd
trén ngan hang protein PDB.
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SOME STRUCTURAL PROPERTIES OF RECOMBINANT HIV-1 PROTEASE

Nguyen Thi Hong Loan'?, Nguyen Van Sang’,
Trinh Hong Thai'?, Phan Tuan Nghia'?, Bui Phuong Thuan'’

'Key Laboratory of Enzyme and Protein Technology (KLEPT), VNU University of Science,
Vietnam national University - Hanoi
*Falculty of biology, VNU University of Science, Vietnam national University - Hanoi

SUMMARY

HIV-1PrHis Protease was produced in the recombinant form of 114 amino acid residues (ca. 12.8 kDa),
consisting of 99 amino acid peptide of HIV-1 protease fused with TEV and 6xHis sequences at the C
terminal. The MS/MS analysis indicated that the amino acid sequence of HIV-1PrHis was exactly the same as
theoretically designed. The circular dichroism spectrum of the HIV-1PrHis showed clear B sheet with a
negative peak at 205 nm and intensity of nearly -8 mdeg. By using ProMod-II software and based on 3D
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structures of reported HIV-1 proteases, 3D structure of the HIV-1PrHis was deduced, it had RMSD of 0.154
A; TM-score of 0.9882 and Z-core in the same range of the known HIV-1proteases analyzed by NMR and X-
ray diffraction. The obtained results will enable to use the recombinant HIV-1PrHis for screening its
inhibitors.

Keywords: 3D structure, HIV-1, HIV-1 protease, primary structure, secondary structure.
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