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BIEU HIEN GEN MA HOA PROTEIN GP120 CUA HIV-1 PHAN TYPE CRFOI_AE VA
UNG DUNG DE PHAT HIEN KHANG THE KHANG HIV TRONG HUYET THANH
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TOM TAT

Protein vo GP!ZO cia HIV 13 kh:mg nguyén ral quan trong déi voi dép img nuén dieh, duge nghién ciu
rong rii trong sdn xudt vaccine, ché tgo kit chan dodn va llyu phip didu 1rj HIV Trong nglnen cuu ndy. gen mil
hoés viing ngoai bao cha GP120 goi tat 14 gp120 duec khuéch dai bﬂng cip moi diic hiéu. lhlcl ké dya 1rén urinh
W gen env do chiing 181 tich dong va cong bd trén ngin hang gen qnoc 1] lm(yc day v6i m3 so FM162179 chua
vi tri nhan biét cua enzyme han ché BamH1 va Xhol odau 5" wong img cua mdi xudi vA moi nguge. Sin phnm
PCR (doan gen gp]20) sau d6 dugc gén vao vector biéu hién pET32a+ tai vi ri clia 2 enzyme BamHI va Xhol
dé 120 vector téi lo hop pET-gp120. Vector téi 16 hop duge bién nap vio 1é bao £. coli chung BL2I Star™
(DE3), c4c dong té bao mang pET-gp120 duoc chon Joc bang nuot cay trén méi truémg LB cé bd sung Amp.
Gen ma héa GP120 biéu hién manh nhdt & didu kién cam ing | mM IPTG, 37°C trong thén gian 3 b. GP120 th
15 hop bicu hign & thé vii dudi dang pro(cm dung hop (fusion protein) c6 gin 6 Histidine va Thiroredoxin &
dnu N (6xHis-Thioredoxin-GP120). voi Kkhéi lugng phan tir khoang 36 kDa. Protein ti 16 hop duge tinh sach
biing ¢t séc ky 4i luc Probond™ Nickel-Chelating Resin duen didu kién khong bién tinh. Két qua Westem blot
va ngumg két hat Latex cho thdy. protein GP120 tai 16 hop phan timg dic higu v6i khang thé khang HIV ty

hién troog huyét thanh béuh nhan HIV.

Tir khda: chan doan. Dot blot. gp)20, HIV, ngimg két hat latex. Western blot

MO PAU
AIDS 14 dai dich mang tinh toan ciu, de doa su
phat trién coa nhin loai do HIV (Human
Immunodeficency Virus) gdy ra. HIV thugc ho
Retroviridae va thudc nhém Lentivirus. Khi HIV
xam nhdp vio co thé lam suy gidm hé théng mlen
dich, co thé suy kiét dén va din 6i tir vong do mic
phai nhimg bénh nhlém trung co hdi (Angus, Robin,
1999, Nguyén Trén Hién, 1995) Theo uéc tinh cia
Té chirc Y té Thé gid1 (WHO) va chuang trinh phéi
h({p ciia Lién Hop Quéc vé phong chéng HIV/AIDS,
ke tir khi phat hién bénh vio théng 6/I98| cho téi
nay, can bénh AIDS dd cuép di mang séng cia 25
i6i vd tro thanh mét (rong
vong cao nha( trong lich
sir nhén logi. Viét Nam hién dang dugc xep vao danh
sach cac nuéc co ty 1é nhiém HIV cao trén thé gidi,
cling nhu trong khu virc (Bo Y t¢, 2010; UNAIDS,
2010).

Hién nay, viée ngh|en ciu thude va Vaccme
phéng chéng HIV vin chua nhin duge céc két qua

nhu mong doi nén vigc du phong chi c6 thé lhuc
hién bing cach ngin chin cic con dudmg lay truyén
ctia virus. Do d6, viéc chin doan sém céc trudmg hop
nhiém HIV la hél sirc quan trong, gop phan ngin
chan c4c hanh vi nguy co 1am lan truyén HIV/AIDS
trong chng ddng. Chinh vi viy, viéc nghién citu tao
ra céc protein tai 18 hp 6 tinh dac hiéu cao dé img
dyng 20 kit chdn dodn HIV da duge nhiéu phong thi
nghiém trén thé gii quan ¥im. Pac bu;l GP120 1a
mit protein vo cua HIV, ¢é vai 1o rit quan trong
trong dép g mi&n dich va 1a mét trong 3 prolem
(GP41, GP120 va P24) dugc sir dung dé tao kit chdn
dodin. GP120 c6 ban chit la glycoprotein véi khéi
luong phan tir khoang 120 kDa, ¢6 chirc niing chinh
14 lién két véi thy (hé CD4 trén che 1é bao ngudi, g
gitip cho qué trinh gén hat virus 1én 1€ bio chy. Pdng
thoi, su lién két cua phic hgp GP120-CD4 vai thu
thé chemokin sé 120 ra céc thay ddi hinh déng trong
GP41 giy ra sy hinh lhanh phan tir hoat ddng dung
hop dé tan cong mang té bao, bit diu cho qud rinh
gay nhigm cia HIV (Capon, Ward, 1991; Chersi ef
al., 2000, Rogier, 2004).
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Bii bo nay trinh bdy két qud biéu hi¢n, tinh
sach vang GP120 bdc 1§ rén bé mait virus HIV phiin
typ CRFO1_AE luu hanh igi Vlcl Nam v nghién ciu
khé néing sir dung prolem ndy dé phét hign khing hé
khang HIV trong huyét (hanh bénh nhin, nhim myc
dich tgo kit chén dosn HIV bing cic ky thuft
Westem blot, dot blot va ngung két hat latex.

VAT LIEU VA PHUONG PHAP

Vit ligu

Vector pCR2.1 (Invitrogen, M) dugc dung dd
tich dong gen gpl20 ma héa cho ving GP120 bic 16
trén bé myt virus. Vector pET323(+) (lnv:lrogcn, My)
dugc dang lam vector bi¢u hién protemn t4i 10 hop.
Gen env da dugc 14ch dong trong vector pCRZ 1 vd
trinh tr dugc ding ky trong ngdn hang gen quéc & véi
ma s0 FM162179 (Bach e al., 2008).

Ching E. coli DHSa (Invitrogen. My) dung dé
tich dong va ching & bao £ coli BL2I Star™
(DE}) (Invitrogen, My) dugc ding 1am 1é bao chu dé
biéu hign gen dich.

Chc héa chét dung cho nghién ciru duge cung
cdp tir cac hang Bio Rad, Invitrogen, New England
Biolabs, Sigma (M§). Fermentas, Merck (Birc), cic
enzyme gidi han BamHl va Xhol (New England
Biolabs, My), kit gin hat Latex {(Bangs laboratories
Inc.. My).

Phurong phap
Thiét ké vector biéu hign

Plasmid chira gen ma héa protein vo dugc o
dong va hwu giir tai phong Vi sinh vat phén ur (Bach
et al., 2008) duge sir dung 1am khudn dé khuéch dai
gen gp/20 bing cip moi GP120FQ va GPI20RQ co
gén thém trinh or nhan biét cia BamHl ¢ moi xuéi
va trinh ty nhan biét coa Xhol & méi nguge.

GP120FQ: 5°- TGC GGA TCC GTT CCT
BamH|
GCG TGG AGA GAT G -3

GP120RQ: 5'- ACT CTC GAG TTA GGT
Xhol
TAC CTT TGG GCA AG -3".

San phim PCR duoc tao dong vio vector
pCR2.1 (Invitrogen) va kiém tra lai trinh tw (ABI
3100 Avant Genetic Analyzer). Doan gen gpl20
duge cht ra khoi vector tich dong bing BamHI vi
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Xhol va ghin vdo vector biéu hlen pETJZa(+) da xi
ly bing anHl va Xhol. Sin phim ndi ghép duge
bién ngp vao @ b:)o E. coli ching DH5a, sau 46
dong plasmid 18i 6 hgp duge chon loc dya vio cif
bing BamH| va Xhol.

Vector pET323(+) t4i 10 hgp mang doan gen
gp/20 dugc bién nap vao & bao E coli chung BL21
Star™ (DE3). Protein (4i 18 hgp dugc biéu hién trong
mdi (rudng LB long c6 bo sung Amp va cam img
bing IPTG véi ndng d¢ cudi ciing 14 | mM. Protein
14i 16 hop duoc thu nhén sau 3 h nuai cdy cam ing &
37"C v kiém tra bing phuong phép dién di trén gel
polyacrylamide (Lacmmli. 1970).

Tink ché protein 1di 18 hop bing cprt sde ky dl 13
Probond™ Nickel-Chelating Resin

Protein (4i 16 hgp dugc tinh ché bng cot sic ky
4 lyc  Probond™  Nickel- -Chelating  Resin
(Invitrogen) duéi dleu kién khéng bién tinh theo qui
trinh do hang san xudit cung cip va kiém ra d§ tink
sach bing phu(mg phip dién di wén gel
polyacrylamide. Néng do protein ti 16 hop sau khi
unh ché duge xac dinh bing phuong phap Bradford.

Western Blot

Protein GP120 tinh sach dugc phan tich trén gel
polyacrylamide 12,5%, sau dé chuyén sang mang
PVDF. Phi mang qua dém & 4°C bang sia tich bo
(skin milk) 5% pha trong dém TBS. Rira mang 3 lin
b!ng TTBS mébi lin 5 phit. Mang dugc 0 véi khing
thé c6 trong huyét thanh bénh nhin duong tinh vai
HIV pha lodng 500 lan trong skin milk 1%, lic &
nhi¢t d¢ phbng trong trong 2 h. Rira miing 3 ldn bans
TTBS mdi lan S phit. Tiép theo ming dugc u voi
cong hop HRP khang 1gG ngudi pha loang 10.000
1an trong skin milk 1%, lic & nhi¢t 4§ phang trong 2
h. Ria mang 3 lin bﬂng TTBS mi lan § phit va 3,
lin bing TBS. Cuéi clng i mang trong dung dlChf\
chét hi¢n mau (Sml methanol + 1Smg chat hign mauj
pha trong 25 ml TBS + 15ul H,0, 30%) trong théi
gian 10 phot va doc két qua.

Ngung két hat latex

Phan img ngung két hat latex dugc tién hanh
nhu d3 mo té truge ddy (Chu Hoang Ha ef al.. 2007)-’
Nh6 10 pl huyén dich hat latex gén GP120 1én lam
kinh sach, sau dé nho 40 pi buyét thanh cio xél
nghi¢m vao, khudy déu bing dau tip. Bc & nhl@t 40
phong 5 - 10 pht, quan sat sy ngung Kkét. Néu mau
huyét thanh xét nghiém duong tinh véi HIV ti
khang thé khang HIV trong huyet thanh s& phan img
v6i khang nguyén GP120 ti t§ hop gin trén hat}
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latex tao phirc hop hat latex-khéng nguyen Kkhang thé
va gdy bién tuong ngung Két co lhé de déng guan sat
biing mit thudng. Nguge lai, néu miu huyél thanh
xét nghiém am tinh véi HIV thi s& khdng suat hign
sur tang tia coa phire hep.

KET QUA VA THAO LUAN

Thiét ké vector biéu hi¢gn pET-gp120

Gen ma héa ving protein GP120 bgc 1 trén bé
mat virus dugc khuéeh dai tir vector pCR2.1 mang
gen env do ching 15i tach ddng truéc ddy (Bach Thi
Nhu Quynh el al., 2008) bing phuong phép PCR sir
dung clip mé1 GPlZOFQ va GP120RQ. Sir dung
chuong trinh dy dodn vi tri glycosy! hda NetOGlyc-
3.1 (hutp //www.cbs dtu.dk/services/NetOGlyc/).
chiing t6i nhan thiy day 1a ving co nhiéu vj tri acid
anun duoc glycosyl hoa. L va dong ac gia (2009)
da ching minh duoc ring, qud trinh glycosyl hoa
GP120 khong chi giip GP120 tao cau tric hoén

bp 1 2 op
750
500 750

A

1%. 1: thang DNA chudn 1 kb (Fermentas); 2 san phdm PCR
hop (PET-gp120) bling enzyme cit han ché. 1: thang DNA chu:

7: @i chirng (doan gen gp120)

Biéu hién protein t4i té hgp GP120

Ching E. coli BL21 Star™ (DE}) mang vector
t41 18 hop pET- -gp 120 dugc dung dé biéu hién protein
GP120 (Hinh 2). Pé tim d|eu kién biéu hién 61 1
nhét, ching t5i da thir thay déi cac nhiét do, ndng do
chit cam img IPTG, théi gian biu hién sau cam
img. Chung t5i lya chon cac nhiét 46 37, 30 va 25°C
dé kidm tra. Két qua cho théy, protein tii t6 hop biéu
hién & dang thé vai ¢ 37°C. Tas 30°C va 25°C,
proten thu dugc & pha néi nhiéu hon pha cin. Diéu
dé cé nghia 13 protein thu duge & dang hoa tan. Tuy
nhién ham hreng protein téi 16 hop & 25°C thip hon
nhiéu so véi 30°C (Hinh 3). Do dé ching t8i s lya

chinh ma con anh hudng rat lon dén tinh sinh mién
djch cua khang nguyén nay Két qua dign di gel
agarose 1% cho thdy san pham PCR duge nhan lén
rat dfic méu. kich thude phan tir phit hop véi tinh
t04n Iy thuyét (537 bp) (Hinh 1A). San phm PCR
dugc tinh sach, gdn vao vector pCR2.1 tao vector
141 16 hop déng trung gian va xic dinh trinh ty. Két
qué cho thiy lrmh ty gen gpl20 khong bl sai Igch
50 véi trinh tu goc va djch ma théng sudt, khéng
tao ma két thiic trong gen (két qué khéng trinh bay
& ddy). Sau d6, gen gp!20 duge cht ra khot vector
téch dong b-lng ha enzyme BamH|1 vi Xhol va gin
vao vector biéu hién pET32a(+) 11 v} (ri 2 enzyme
twong Ung d¢ tao thanh vector th1 t& hop pET-
gp120. Cic dong plasmid tai © hop mang gen
gp120 (pET-gp120) dugc chon loc bang cich chit
Kiem ra plasmid vé1 BamHi va Xhol Két qua
(Hinh IB) cho thiy: cic dong plasmid & du(‘n\g
chay b 2, 3, 5 va 6 mang gen gp/20. Plasmid 141 t6
hop néy sau dé dugc bién nap vao té bao E. coli
ching BL21 Star™ (DE3) dé biéu hién gen.

«— 537 bp

B
Hinh 1. Thiét ké vector biu hién repET-gp120. A Phan tich sdn phim PCR khuéch dan doan gen gp120 trén gel agarose

;gp120) B. Phén tich san phim c4t cAc dong plasmid tai té

n 1 kb; 26 cac dong plasmid 1-5 cét bing BamHI va Xhol;

chon nhiét do dé nudi ching tai t& hop mang gen
2p1201430°C.

Néng 85 IPTG énh hudmg kha nhitu dén mirc 46
biéu hién cua protein ti 16 hop (cic két qua nay
khéong trinh bay & ddy). Tir cac két qua thir nghiém,
chiing (8i chon diéu kién biéu hiégn GP120 & 30°C,
0,1 mM chi( cam (g IPTG va thu mdu 3 h sau Kin
cam (mg. Té bio sau khi cam img IPTG duqc thu lai
bing ly larn va xir ly dé kiém tra sy bidu hién cua
protein té1 té hop bing dién di trén gel SDS-PAGE
12,5%. Két qua cho thiy, GP120 duoc biéu hién
dudi dang hoa tan ¢6 kich thude khoang 37 kDa nhu
tinh toén ly thuyét (Hinh 3).
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M thang proten chudn
1 2 3 M kDa
kD3 1 2 3 1 2 3
—_—
-
50 —
45—
— 350
Trxgp120 ~> S QP . - 5
- — 250 26—
o — 180
15
L 4
A B

Hinh 4. Phan tich protein cua cac phan doan rong qua rinh Hinh §. Kha nang hién két nién dich gira proten tai 16 hop
tnh ché GP120 trén gel SDS-PAGE M Thang pratein o, khan, 3 Ihé co trong huyét thanh bénh nhan bang
chuan (Fermentas) 1-3 phan doan day ra khéi cot sau Nestern blol A Huyél thanh duong tinh vor HIV B Huylt
khi tinh ché thanh &m tinh vot HIV 1 Thang proten chun (Fermentas).

2 GP120, 3 Thioredoxin

Hinh 6. Anh chup dusi kinh hién vi s ngung két cta phirc hop khang nguy&n-khang th8 sau kh trdin khang thé khang HIV
fur nhién trang huyét thanh b&nh nhan HIV vé1 GP120 tai té hap gén trén bd m31 hat latex A: M3u huyét thanh Am tinh vl
HIV, B M3u huyét thanh duong tinh vén HIV.
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Tinh ché protein t4i td hgp GP120

Do protein thi t6 hep GP120 dugc thiét ké gin
thém mét doan trinh tr gdm 6 histidine & diu N va
mdt doan trinh ty 6 histidine & diu C, vi thé ching
181 lya chon phuong phip tinh sach protein (i 18 hop
bing cjt sic ky ai luc ProBond™ Nickel-Chelating
Resin (lnvnlrogen) Sau khi rira cft dé loai bd cac
protein tap nhiém bam khéng dic higu, protein tér )
hop duge ddy ra khéi cdt bang 250 mM Immidazole,
cac phan doan diy ra khoi cBt dugc kiém tra bang
dién di trén gel polyacrylamide 12,5% trong diéu
kwn bién tinh c6 SDS (Hinh 3). Két qua dién di cho
thay GP120 ti té hop c6 do tinh sach cao, ¢6 thé sir
dyng cho cac nghién ciru tiép theo.

Nghién ciru kha ning phin \rng cia GI’lZO t4i 1§
hgp v6i khéng thé khang HIV trong huyét thanh
bénh nhan HIV biing Western blot

Dé cb thé sir dung GP120 tai 16 hop lam nguyén
ligu cho viéc phat trién b kit chdn doan HIV, mréc
Gién phai kiém tra xem liéu sau khi biéu ién va lam
hdi tink protein téi t& hgp cb thé nhan biét dugc
khang thé khang lai HIV ty nhién hay khong Chuny
t8i da kiém tra mirc 86 phan img cua GP120 i to
hop véi khéng thé khang HIV tu nhién trong huyét
thanh bénh nban HIV bang k§ thuit Western blot.
Két qua cho tbdy protein tai td hop GP120 phan img
rét dic higu vén khang thé khang HIV tu ahién trong
huyét thanh bénh nhan HIV duong tinh va hoan toan
khong phan img voi huyét thanh bénh nhin HIV 4m
tinh (Hinh 5).

Nhu trioh bay & trén, GP120 tai 16 hop dugc
biéu hién duéi dang dung hop cb gho thém
Thioredoxin ¢ ddu N, vi vay chung t8i st dung
protein Thioredoxin lam déi chimg dé xac dinh tinh
dic biéu cta phan (mg khang nguyén - khéng thé
giita GP120 ti t6 hop v khéng the khang HIV tr
nhién. Két qua nghién ctru cho thay khéng nguyén tai
6 hgp Thioredoxin hoén todn khéng phan ing véi
khang thé trong cac méu huyel thanh xét nghlcm
(Hinh 5). Kc1 qua nay néi IEn ring sau khi tinh ché
GP120 t4i td hgp vén bao 16n nguyén ven dugc tinh
khang nguyén va phan img dic hiéu véi khing thé
khang lai ching trong cdc miu huyét thanh bénh
nban HIV.
Nghién ciru khi néing phén ¢mg cia GP120 i t§

bop véi khing thé khéng HIV trong huyel thanh
bénh nhén HIV biing k¥ thugt ngung két hat latex

Western blot 14 mét trong cac xét nghiém quan
trong ding dé khing dinh xem bénh nhan xét nghiém

1a duong tinh hay 4m tinh véi HIV. Tuy nhién, trong
chén doan sang loc HIV, ngudi ta khéng lhé sir dung
kit Western blot vi glé thanh kit ndy vin con cao,
thao tic phirc tap, ton nhidu thoi gian va céng sirc
Véi muc tiéu 14 ché 10 b kit chan dosn sang loc
nhanh HIV. thao tdc don gian véi gia thanh ré, ching
91 nghién ciru ing dung prolein GPI120 tat 10 hgp
tinh ché dé ché tao kit chan dodn HIV bing k§ thuat
ngung két hat latex. Truéc d6, chiing i d2 img dung
thanh cong kY thudt ndy dé chén doén HBV trén co
s0 khéng nguyén 18i (HBcAg) cua virus viém gan B
(Chu Hoﬁng Ha et al, 2007) Két qu:l phén img
ngung két hat latex cho thiy, véi miu huyél thanh
HIV duong tinh, khi bd sung hat latex gén GP120 i
16 hop. GP120 phan imng véi khang thé khang HIV
trong huyét thanh o thanh phirc hgp hat latex-
khang nguyén - khang thé va giy ra hi¢n tuong
ngumg ket c6 thé d& dang quan sit bing mi( thudmg
(Hinh 6B). Trong khi dé hién sgng ngung két hoan
toan khéng xay ra khi sir dung mau huyét thanh bénh
nhan HIV dm tinh (Hinh 6A).

Két qua ndy cho thdy GP120 t4i tb hop sau khi
ghn vao hat latex phan tmg dic hibu véi khang thé
khang HIV ty nhién trong huyét thanh bénh nhan.
Diy 13 co s& quan trong cho viéc ché tao thanh cong
b kit sang loc nhanh HIV.

KET LUAN

Gen mi héa ving GP 120 béc 1§ trén bé mit virus
HIV da dugc biéu hién va tinh ché thanh céng trong t&
bio E. coli BL21 Star™ (DE3) duéi dang dung hop
véi Thioredoxin va 6 Histidine. Protein tai t§ hgp tinh
sach phan img dic hiéu voi khang thé khang HIV tu
nhién trong céc mﬁu huyél thanh bénh nhan HIV.
Nghlén clu nay la tién d& quan tong trong vige phat
trien bo kit chén doan HIV nhanh, nhdy, déic hiéu
bing céc ky thudt Wester blot, ngung két hat Latex
trén co s& khdng nguyén c6 ngudn gbe tx cic phén
type H1V dang luu hanh tai Viét Nam.

Lai cdm on: Cong trinh nay dwpc thuc hién bdng
kinh phi dé tai: “Nghién ciru 1ao bg sinh phdm chin
dodn HIV c6 d¢ nhay va dp ddc hiéu cao” do Bo
Khoa hoc va Ciong nghé chu mi.dwgc thuc hign tai
Phong Vi sinh vdt phdn nr va Phong thi nghigm
trong diém Cong nghé gen, Vién Céng ngh¢ sinh
hoc, Vién Khoa hoc va Céng nghé Viér Nam.
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OF HIV-1 ENVELOP GP

GLYCOPROTEIN FROM HIV-1 SUBTYPE CRF0I_AE AND ITS APPLICATION F
DETECTION OF ANTI-HIV ANTIBODY IN PATIENT'S SERA

Bach Thi Nhu Quynh', Le Phuong Hang', Nguyen Thi Phuong', Vu Thi Hien', Dong Van Quy
Nguyen Quang Anh"’, Le Van Phung’, Dinh Duy Khang"*

'Instinte of Biotechnology, VAST
*Cao Ba Quat high school, Hanoi

*National Institute for Control of Vaccine and Biologicals

SUMMARY

The highly immunogenic GP120 envelope protein has been extensively studied for development of
vaccine, diagnostic kit as well as HIV therapy. Herein, gene encoding extracetlular region of GP120 protein
was amplificd by PCR using specific primers designed based on env gene sequence previously cloned in our
laboratory and registered in Genbank with accession number FM162179, containing BamHI and Ahol
resiriclion sites at the 5' of the forward and reverse primers. respectively. The amplified DNA fragment
(gp120) was subcloned into pCR2.1 vector. sequenced and then inseried into pET32a(+) expression vector at
BamHI and Xhol sitcs to yield recombinant vector pET-gp120. The pET-gp120 was then transformed into
BL21 Swar™ (DE3) E. coli strain for recombinant protein expression. The optimal condition for GP120

expression was at 30°C, 0.1 mM IPTG and 3 hours of

insoluble form with 6Histidine and Thi in a1 N.

The inant GP120 was expressed in
| and has a mol mass of imately 37

kDa._I@ecomhinam prolein was purified by affinity column (Probond™ Nickel-Chelating Resin) under native
condition. The results of Western blot and latex agglutination assays showed that the recombinant GP120 binds

specifically to HIV antibody in HIV patient's sera.

Keywords: diagnosnc kit, gp120, HIV-1 subtype CRFO1_AE. latex agglutination, Western blot.
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