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Tém tit. Bing cich nhan dong va xdc dinh trinh ty doan gen ma hod cho protease ctia HIV phén
1ap tai Viét Nam, chiing t6i da phat hién thiy 10 loai dot bién thay thé axit amin khéc nhau (I113V,
115V, GI6E, E35D, M361, R41K, H69K, V82I, N83T va L§9OM) trong 8 trinh tu gen dugc khao
sat. Khi so sanh véi cdc dot bién trong ngan hang dir liéu HIV qudc té (http://hivdb.stanford.edu)
thi thdy rang trong s6 10 dot bién vira néu, dot bién xay ra ¢ vi tri nucleotide 248 (A248C), dan
dén sy thay thé asparagine bang threonine & vi tri 83 (N83T) trong chudi polypeptide 12 thudc
nhém dot bién khing nhe thudc tc ché protease (minor mutation). Chiing t6i dang tién hanh
nghién ctru biéu hién gen nay dé xem xét mot sé tinh chat xic tic cua enzyme.

T khoa: HIV, Protease HIV-1, dot bién khang thudc.

1. Mé dau

Virus giy suy gidm mién dich & ngudi
(HIV) bao gom type 1 va 2, trong d6 virus type
1 (goi tat 1a HIV-1) 1a nguyén nhén giy ra hoi
chimg suy giam mién dich (AIDS) & nguoi.
Bénh lay qua duong méau va cho dén nay thé
giéi van chua c6 vaccine dé ngin ngira cin
bénh hiém ngheo nay. Tir nim 2003 liéu phép
ding thudc chong virus (ART-antiretroviral
drug therapy) bao gdm thudc tic trc ché enzyme
phién ma nguoc (reverse transcriptase), thudc
tic ché integrase va thudc tc ché protease (PI)
da duoc dp dung ¢ nudc ta gidp giam ty 1& méc
va tir vong do HIV. Tuy nhién, HIV ¢6 téc do
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dot bién cao va ludn tao ra cdc ching mai dan
dén kha ning khang thuéc ART. Ti 18 khdng
ART néi chung & céc bénh nhan nhiém HIV-1
tai Thanh phé H6 Chi Minh 12 6,5% nam 2003;
o0 Ha Noi 1a dudi 5% nam 2006 va & Hai Phong
14 2,9% nam 2007 [1]. Trong nghién clru nay,
chiing t6i thiét 1ap quy trinh nhan dong va doc
trinh ty gen mi héa protease HIV-1 nham phat
hién cac dot bién trong trinh ty gen ma hdéa
protease HIV-1 ctia bénh nhan chua diéu tri va
bénh nhan dang diéu tri bang thudc PI & Viét
Nam, 1am co s& cho céc nghién citu tiép theo vé
d4nh gid hiéu qua trc ché ciia mot sb thude PI
1én protease HIV-1 dot bién.
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2. Nguyén liéu va phwong phap nghién ciru

2.1. Nguyén liéu

Mau huyét thanh c6 HIV-1 tir bénh nhan
chua diéu tri va dang diéu tri bang thudc PI
dugc thu tr Vién Cac bénh truyén nhiém va
Nhiét doi Quéc gia. Kit nhan dong gen truc tiép
pGEM-T easy cua hing Promega, cac
oligonucleotide dugc mua tir hang Invitrogen;
thang chuin DNA cua hang Fermentas; vector,
kit tinh sach déng thoi DNA/RNA c6 d6 nhay
cao QIAmp UltraSen Virus ctia hang Qiagen.
Enzyme reverse transcriptase dugc mua tir hdng
Enzynomics (Han Quéc) va kit doc trinh tu cta
hang Bechkman coulter cting cdc héa chat khic
déu dat tiéu chuin cho nghién ciru.

2.2. Phuong phdp

Tinh sach h¢ gen virus va tong hop
¢DNA: Hé gen cia HIV-1 (RNA) trong huyét
thanh dugc phan 1dp va tinh sach theo QIAmp
UltraSen Virus kit. cDNA dugc téng hop bing
cich st dung 10 ul RNA va 1 ul moéi ngiu
nhién (0,2 pg) dugc bién tinh & 70°C trong 5
phit va dugc lam lanh trén d4, hdn hop phan
mg sau d6 dugc bod sung 4 pl dém M-MLV
reverse transcriptase 5x; 2,5 ul dNTPs 2 mM;
1,5ul H,O va 1 ul M-MLV reverse transcriptase
va i1 ¢ 37°C trong 90 phiit. Phan tng duoc két
thiic bang xir Iy ¢ 70°C trong 10 phiit va lam
lanh trén da.

Nhan ban cac doan gen dac hiéu cia
virus biang PCR: Gen mi héa protease (prot)
cia HIV-1 dugc nhén ban bang ky thuat RT-
PCR “I6ng” vé6i cap moi ngoai 1a HIVF1 (5-
ATGCTGCAGAGAGGCAATTT-3") va
HIVR1 (5’-GGCAAATACTCGAGTATTGT-
3) va cdp moi trong la HIVF2 (5’-
GGGCGGATCCACTAGT GGAACTGTATC
CTTTAACTTCCCTCAGATCACTCTTTGGC

-3°c6 chua diém cét cua Spel va BamHI) va
HIVR2 (5’- GAGTCCTCGAGAAAATTTAA
AGTGCAGCCAATCTG-3’ ¢6 chira diém cat
ctia Xhol). Céc cip mdi nay dugc thiét ké dua
trén trinh tu gen protease cua HIV-1 [2, 3].
PCR duogc thuc hién qua 2 vong phan ung voi
tong thé tich 25 pl. Thanh phan phan tng vong
1 bao gébm: 1x dém Taq DNA polymerase; 2,5
don vi Tag DNA polymerase; 0,4 mM dNTPs;
3 ul cDNA (10 ng - 5 pg) va 10 pmol mdi
ngoai. PCR dugc thyc hién véi 35 chu ky gom
3 budc phan ung: i) bién tinh DNA & 94°C
trong 40 gidy; ii) gdn mdi & 45°C trong 60 gidy;
iii) kéo dai ¢ 72°C trong 30 gidy. 1,5 ul san
pham PCR vong 1 sau d6 duoc ding lam khudn
cho PCR vong 2. Thanh phin PCR vong 2
tuong tu PCR vong 1 chi khic ¢ chd cip mdi
ngoai duoc thay bang cip moi trong, chu trinh
nhiét gdn mdi ¢ 53°C va thuc hién véi 40 chu
ky.

Nhén dong gen: San phdm PCR duogc tach
dong tryc tiép vao vector pGEM-T dang mach
thang c6 dau dinh T (theo kit pPGEM T easy cua
Promega). San pham nhan dong duoc bién nap
vao té bao kha bién E. coli DH50 va cdc té bao
bién nap dugc nudi cdy trén méi truong LB
chtra ampicinlin 50 pg/ml v6i sy cam tng cua
IPTG va co chit Xgal. Plasmid tdi t6 hop duoc
téch ra tir cdc khuan lac tréng va kiém tra su co
mit cua prot HIV-1 bang PCR véi cdc cip mdi
ctia vector va moi dac hi¢u ciia gen ma héa.

Giai trinh tw va phén tich két qua: Cic
san phém PCR mong mudn duoc doc trinh tu
tryc tiép theo phuong phip Sanger trén may
giai trinh ty ty dong CEQ 8000 (Beckman
Counter). Cac gen prot HIV-1 sau khi doc trinh
tu s€ duoc so sanh va phan tich tim dot bién véi
cdc trinh tu tuong ung trong ngin hang HIV
quéc té (http://www.hiv.lanl.gov/content/index va
http://hivdb.stanford.edu).
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3. Két qua va thao luan

3.1. Nhan ban doan gen md héa protease cua
HIV-1 bang RT-PCR “long”

Trong nghién ctru nay, ching toi da tién
hanh tinh sach RNA tu huyét thanh 20 bénh
nhan nhiém HIV-1 chua diéu tri ART va 30
bénh nhan nhiém HIV-1 dang diéu tri bing
thudc PI. Gen ma héa protease HIV-1 dd nhan
ban dugc bang ky thuat RT-PCR “1ong” véi hai
cip mdi HIV-F1, HIV-RI va HIV-F2, HIV-R2
duoc thiét ké duya trén trinh tu doan gen 297 bp
ma héa cho protease HIV-1 cua nguoi Viét
Nam dd dugc cong bd trén ngan hang gen thé
giéi [2]. Pé thuan tién cho viéc biéu hién sau
nay, trén trinh tu moi HIV-F2 ¢on ¢6 trinh tu 21
nucleotide ma héa cho 7 axit amin clia gen gag-
pol va trinh ty nhan biét ctia hai enzyme giGi
han BamHI va Spel; trén modi HIV-R2 cling c6
trinh ty nhan biét cua Xhol. Tong chiéu dai
doan gen va phan mdi thiét ké thém 1a 345 bp.

| 2 3 4 5 6 7

0,34
kb

Hinh 1. Két qua nhén ban gen ma hoa protease HIV-1
bang RT-PCR long.

Giéng 1: Thang chudn 100 bp; giéng 2-6: San p/icfm
PCR nhan doan gen prot tir cdc bénh nhdn nhiém
gieng 7: doi chung dm (mau khong nhiem HIV)

Két qua dién di san pham PCR trén gel
agarose 2% (hinh 1) cho thay chiing toi da nhan

ban thanh cong doan gen véi kich thuéc nhu
tinh toan 1y thuyét (345 bp) tir mot s6 mau mau
bénh nhin nhiém HIV-1. Tuy nhién, trong 20
mau bénh nhan nhiém HIV-1 chua diéu tri
ART, chi ¢6 6 mau thu dugc két qua PCR
dwong tinh, va trong s6 30 mau nhiém HIV
dang diéu tri ART, ching toi chi thu duoc két
qud PCR duong tinh véi 2 bénh nhan. Ty 1€
phat hién thap nay c6 thé 1a do cic bénh nhan
dang diéu tri HIV-1 bang thudc ART c6 ndng
d6 virus rat thip nén khé duoc phat hién bang
RT-PCR. Hon nita, dé phat hién su c6 mit cua
HIV-1 bang PCR thi gen gag, duoc xem la bao
thii nhat giita cic nhém, phan nhém HIV, duoc
dung lam gen dich, chr khong phai 1a gen ma
héa protease HIV-1 [4]. Muc do bao thii thap
ctia gen protease HIV-1 ciing c¢6 thé 12 nguyén
nhan dan dén ty 1¢ phét hién HIV thap.

Céc san pham PCR chtra cdc doan gen nhan
ban (345 bp) ma hda protease HIV-1 tr cac
mau huyét thanh khic nhau dugc gin truc tiép
vao vector nhan dong pGEM-T. Tir cdc khuan
lac Xuét hién (chu yéu 1a céc khuan lac tréng),
ching to6i dd chon ngiu nhién mdi miu mot
khuén lac tréng (lam nguf‘m cho DNA khudn)
dé kiém tra sy c6 mit cua doan gen nhan dong
bing PCR sir dung cip mdi pGEM.Fw va
pGEM.Rv duoc thiét ké ddc hiéu cho vector
pGEM dé kiém tra sy c6 mit ciia gen dich trong
viing nhan dong. Theo tinh todn 1y thuyét, néu
vector c6 mang doan gen prot HIV-1 thi san
pham PCR thu dugc s& c6 kich thudc 645 bp,
bao gdm doan gen prot HIV-1 345 bp va doan
DNA 300 bp cila vector pGEM. Két qua dién di
san phim PCR sir dung DNA tir khuén lac tring
lam khudn (Hinh 2) cho thiy, tit ca céc khuan
lac tréng duoc lya chon déu cho bang DNA
nhan ban véi kich thude khoang 0,65 kb, chirng
t6 cdc ching déu chira plasmid tdi t& hop véi
doan gen prot HIV-1.
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Hinh 2. Két qua dién di san phdm PCR v&i khudn 1a
céc khuan lac trang.

Giéng 1: dé{ chitng dm, giéng 2: thang chuan DNA
100 bp, gieng 3-10: san pham PCR voi khuon la
DNA tur cdc khudn lgc trang.

3.2. Xdc dinh trinh tu cdc dogn gen md hoéa
protease HIV-1

Ching toi di tach plasmid tir cdc khuén lac
tréng va tién hanh xdc dinh trinh tu cdc doan
gen ma héa protease cia HIV-1 tir 8 mau c6 két
qua dwong tinh PCR. Két qua phan tich cic
trinh ty nucleotide cta gen prot HIV-1 thu dugc
trong nghién ctru cua chiing t6i (khong néu chi
tiét & day) khi duoc so sdnh véi ngan hang dit
liéu HIV quéc té [5] cho théy ching déu thudc
ching CRFO1_AE da phan 1ap dugc & phia béc
Viét Nam va tinh Guangxi mién Nam Trung
Qudc. Nghién ctru nay phit hop véi nghién ciru
cua Ishizaki va tap thé trén 294 bénh nhan
nhiém HIV-1 chua diéu trj ART tai Hai Phong
nam 2009 [2] va cdc nghién cuu trudée day cho
rang chung CRFO1-AE Ia phd bién & cdc tinh
phia béc Viét Nam doc theo bién gidi Viét —
Trung tir tinh GuangXi (Trung Qudc) dén Ha
Nai [6]. Céc trinh tu gen cta 8 mau nghién ctru
(ky hiéu tr BN1-BN8) dd duogc dang ky vao
ngan hang gen thé gidi (GeneBank) véi cic ma
) (accession number): HQ317454, JF276387 —

---ﬁ----

JF276391, HQ890881 va JF276392 tuong Ung
cho cdc mau tir 1-8 (bang 1).

Két qua phén tich trong ngan hang dit lidu
HIV-1 Stanford [7] cho théy trinh ty axit amin
suy dién cua protease HIV-1 tir 8 mau nghién
ctru thu duge ¢6 10 loai dot bién thay thé gbc
axit amin khdc nhau (bang 1) va trong sé nay
khong c6 dot bién nao thuéc nhém dot bién
chinh (major mutation) ma chi cé mdt dot bién
phu (minor mutation) N83T dugc tim thdy &
bénh nhan dang diéu tri PI (BN7).

Di c6 mot s6 dot bién duoc phat hién tai vi
trf axit amin 83, trong d6 hay xay ra 1a dot bién
N83T, nhung chi ¢ mét vai dot bién nhu N83D
1a 1am giam hiéu qua khi diéu tri véi thudc trc
ché protease 1a tipranavir/r®. Ngoai ra, dot bién
M361 xuét hién véi tan sudt cao nhit trong tat
ca cdc mau phan tich va da duogc cdc nghién ciru
trudc ddy chi ra 1a dot bién phu lam giam tic
dung ctia thudc trc ché protease trong cdc nhém
HIV-1 thudc phan nhém B phd bién & My va
céc nude Tay Au [7]. biéu nay chiing té bénh
nhan d nhiém phai céc chung dot bién c6 kha
ning lam giam tdc dung cua PI trudc khi diéu
tri. Theo nghién ctru ctia Wensing va tap thé [8]
trén 1.050 bénh nhan thi c6 téi 9,1% bénh nhan
nhiém HIV-1 da mang virus khing thudc va
dudi 1% bénh nhan mang virus khiang vai 2
nhém thudc. Do d6, xét nghiém khang thude
theo huéng phét hién dot bién gen ma héa
protease HIV-1 ¢6 vai trd rdt quan trong trong
viéc xay dyng phac do diéu trj HIV/AIDS cho
mdi bénh nhan nhiém HIV-1 [1, 9]. Hién tai,
chiing t6i dang tién hanh biéu hién gen ma héa
protease HIV-1 c6 chira dot bién N83T dé
nghién ciru mot sé dic trung xiic tic cia né
cling nhu sy anh hudng ctiia mot s PI 1én hoat
do cua no.
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Bang 1. Mot s6 dot bién trong gen mé hod ctia protease HIV-1 phan 13p tai Viét Nam

; Mai so
STT Maibénh Ky hiéu mau

(accession number)

nhan dang ky trong ngn Dot bién (duoc dich ra mirc protein)

hang gen thé gigi

1 BN1 01VN.HN23209 HQ317454
2 BN2 03VN.HNO0609 JF276387
3 BN3 04VN.HNO0609 JF276388
4 BN4 05VN.HNO0609 JF276389
5 BN5S 06VN.HNO0609 JF276390
6 BN6 07VN.HNO0609 JF276391
7 BN7* 02VN.HN27510 HQ890881
8 BN8* 08VN.HN27510  JF276392

GI6E, E35D, M361, R41K, H69K, V821, L§OM
113V, G16E, E35D, M36I, R41K, H69K, L8OM
GIG6E, E35D, M361, R41K, H69K, V821, L§OM
GIG6E, E35D, M361, R41K, H69K, V821, L§OM
G16E, E35D, M36I, R41K, H69K, V82I, L§OM
GI6E, E35D, M361, R41K, H69K, V821, L§OM
113V, 115V, M36I, R41K, H69K, N83T, L§OM
113V, E35D, M361, R41K, H69K, V821, L8OM

Ghi chii: * bénh nhan duogc diéu tri ART

4. Két luan

Trong nghién ctu nay, ching tdi da phat
hién thiy 10 loai dot bién thay thé axit amin
T3v, 115V, GI6E, E35D, M36I, R41K,
H69K, V82I, N83T va L89M) trong 8§ trinh tu
gen ma hdéa protease HIV-1 phan 1ap tur cic
bénh nhan nhiém HIV-1 khidc nhau. Trong d6
dot bién thay thé asparagine bang threonine & vi
tri axit amin 83 (N83T) trong chudi polypeptide
1a thudc nhém dot bién khang nhe thude trc ché
protease.
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Some mutations in protease-encoding gene of HIV-type 1
isolated from Vietnam

Nguyen Thi Hong Loan, Nguyen Van Dung, Nguyen Thi Trang Huyen,
Nguyen Thi Van Anh, Phan Tuan Nghia

Faculty of Biology, VNU University of Science, 334 Nguyen Trai, Hanoi, Vietnam

Human immunodeficiency virus type 1 (HIV-1) is the causative agent of acquired
immunodeficiency syndrome (AIDS) in humans. Upto date no effective vaccine is available for
prevention of the disease. Antiretroviral drug therapy at the present time is based on specific inhibitors
of reverse transcriptase, integrase and pretease which are essential of the virus to multiply in the host.
However, mutations in HIV genome have occurred at a high rate, which make the virus become
resistant to the drugs. Investigation of the mutations in each gene of the HIV genome enables to
develop better drugs for HIV/AIDS treatment.

In our present study, the gene encoding for protease of HIV-1 isolated from Vietnamese patients
was amplified by using RT-nested—PCR with 2 pairs of primers, cloned and sequenced. The analysis
of the obtained HIV-1 protease sequences was shown to have 10 different amino acid replacement
mutations (I13V, 115V, G16E, E35D, M36I, R41K, H69K, V82I, N83T and L89M) in the protease
HIV-1 poplypeptide of 8 different samples, of which the N83T belongs to the minor mutation group of
the gene. The expression of the mutated gene was in progress for characterization of the obtained
protease.

Keywords: HIV, HIV-1 protease, drug resistance mutation.



