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MA NGUQC CUA VIRUS HIV-1

Phan Trong Hoang', Ngé Viin Trudng’, L& Vin Son', L& Trin Binh', Chu Hoang Ha’

Vien Cong nghé sinh hoc
Trucng Pai hge Bach khoa Da Nén g

TOM TAT

Enzyme phién mid nguoc cta virus gdy suy giam mién djch @ ngudi dang 1 (the human
immunodeficiency virus type | reverse transcriptase: HIV-1 RT) duge cdu tao tir hai tién don vi riéng
biét ¢6 Kich thudc 66 va 51 kDa, vidt tat la p66 va p51. Enzyme nay duge dich ma va déng goi trong céc
thé virus va duge sinh ra tir polyprotein tién chit gap-pol (Prol60gap-pol). Cac protease clia hat HIV s&
thiy phan polyprotein tién chat gap-pol ndy & cac vi tri khac nhau dé sinh ra hai tiéu don vi p66, p5l.
Tiéu dom vi p66 ¢6 chira ving DNA polymerase va viing RNase H. Dé biéu hién tidu don vi nay trong E.
coli (thleu h¢ protease cua HIV), chilng t4i tién hanh phén lap ving gen mi hoéa cho pb6 dai 1680 bp véi
cap mdi dic hiéu HIV P66-Ndel-F, HIV RT66-Sall-R, tach dong bang vector pCR2.1 (pCR-HIV RT-
p66) va doc trinh ty nucleotide. Tiéu don vi p66 dLrorc gan vao vector biéu hién pET7la(+) (Novagen) va
duge biéu hién trong chung Z. coli rosetta- gaml M{(DE3) ¢6 hd trg céc bd ba ma hiém dudi s cam ung
cua IPTG. Diéu kién ti uu dé biéu hién dur thira p66 trong £. coli: ndng d6 IPTG [a 1 mM, nhiét dd cam
tng 1a 30°C trong thoi gian 5 h.

Tir khoa: Enzyme phién md ngugce, tieu don vi p3l, tieu don v p6o, vector biéu hién, vector tich dong,

viries gdy suy giam mién dich o ngod dang 1
MO DAU

Enzyme phién md nguoc cia HIV-1 (Human
immunodeficiency virus type-1 reverse transcriptase)
¢6 kha nang tdng hop cDNA tir sgi RNA hé gen cia
virus HIV.

HIV-1 RT la mft enzyme da chirc ning cé 3
hoat tinh chinh: (1) téng hop s¢i (-)DNA tir RNA;
tbng hop soi (+)DNA dudi tic dung cia DNA
polymerase phu thuéc DNA va hoat tinh
ribonuclease H (Dufour et al., 1998). HIV-1 RT
déng wvai tro trung tdm trong qua trinh nhén l&n cda
virus nén ddy 1a déi trong chinh dwoc nghién ciru dé
tim ra lidu phap chéng HIV. & My hién nay cé 07
chit irc ché enzyme RT di duoc dang ky 1a thuée tri
bénh HIV {Huang er «/., 2000).

HIV-1 RT la enzyme dj hop duge ciu tao tir hai
chudi polypeptide riéng biét ¢é kich thudce tuong tmg
12 66 va 51 kDa. Tiéu don vi p66 cé hai viing hoat
tinh 1a DNA polymerase va RNase H. Ving DNA
polymerase ¢6 04 phin ving chitc ning finger (F),
palm (P), thumb (T), connection (C) vA RNase H
(R). Trong khi d4, tiéu don vi pS1 khéng cé hoat tinh
RNase va dugc sinh ra tir tiéu don vi p66 dudi sy

phan cit cla protease & virus HIV (Dufour ef af.,
1998).

HIV-1 RT duge biéu hién & dang protein tai t3
hop v6i cac hé thong vat chi khic nhau nhur ndm
men, £ coli... Ba dang cAu triic cling da duge tinh
sach va dinh tinh: dang dj hop p66/p51, p66/p66 va
pS1/p51. Tiéu don vi p66 va p5l co su lién két rat
chat (hang sb lién két-K, = 5 x 10° M), trong khi d6
dang p66/p66 lién két yéu hon nhidu (K,=2 - § x 10°
My con & dang p51/pST thi khong duge phat hién
(Becerra er ol., 1991). Thimmig va ddng tac gia
(1993) cho ring chi cdu tric di hop p66/p51 ta co
hoat tinh enzyme phién ma nguge. Bﬁng cach dit b
ba két thic ngay phia trudc vi tri cit cuia protease &
HIV, Bathurst va déng tac gia (1990) ¢4 biéu hién va
tinh sach thanh céng hai tiéu dom vi p66, p51 cia
enzyme HIV-1 RT trong ndm men. Tuy nhién, lugng
protein tai td hop thu duoc khong nhiéu, Thtmmig va
dong tac gta (1993); Hou va déng tac gla (2003)
cling ¢4 biéu hién va tinh sach thanh cong cau tric di
hop tir p66/p51 dudi dang protein tai té hop & £. coli
(Muller et af., 1989).

Tit ca cac retrovirus déu ¢6 enzyme phién ma
nguge, nhung da sé cdic enzyme phién mé nguec
duge thuong mai hlen nay ¢o ngudn gbc tir hai loai
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rerrovirus: (1) Moloney murine leukemia virus
(MMLV) c¢6 mét chudi polypeptide; (2) Avian
myeloblastosis virus (AMV) gdm hai chudi
polypeptide. Tuy nhién, enzyme phién ma nguoc céd
ngufm géc tr hai loai virus trén co nhiét dd hoat
dong tuong d6i thdp (37 - 42°C). Trong khi d6, HIV-
1 RT Iai ¢é nhitng dic diém ndi tréi hon nhu chiu
duge nhiét do cao hon (hoat ddng tdi wu 1a 50°C),
hiéu suét tdng hgp cDNA cao va rdt thich hop phién
mi cac doan gen c6 thanh phin G/C cao.

Enzyme phién mi nguge déng vai tro la enzyme
chia khda trong phan dng reverse transcript-PCR
(RT-PCR), ¢6 kha ning tdng hop sgi cDNA tir RNA.
Do véy, enzyme nay rat cé y nghia trong nghién ctru
sinh hoc phan fir néi chung va trong chin doan cac
. bénh virus c¢6 h§ gen la RNA noi riéng. Enzyme
. phién md nguge cia virus HIV-1 vdi cdc uu diém
vugt tréi di duge ching téi hya chon dé bidu hién
trong £. coli véi muc dich chi dong nguén enzyme
~ cho nghién clru sinh hoc phan tir va tao bé kit chén
dodn bénh virus. N

NGUYEN LIEU VA PHUCONG PHAP

Nguyén liéu

MAu méau nhiém bénh HIV-1 duoc thu thip tai

Phan Trong Hoang et al.

Bénh vién Bach Mai-Ha Néi.,

Vector bidu hién, té bao bidu hién ching
Rosetta-gami' ™ (DE3) cé bd sung 6 b ba ma hiém
{(Novagen). Unstained protein MW  marker,
pageRuler prestained protein ladder, genRuler lkb
DNA ladder va Isopropyl-b-Dthiogalactopyranoside
(IPTG) (Fermentas). Khang thé don doéng:
monoclonal  anti-histidine-alkaline  phosphatase
(Sigma) v co chat BCIP (Bio Rad).

Phuong phap
Thiét ké moi

Tiéu don vi p66 cia HIV-1 RT duge sinh ra tir
chudi polyprotein Gap-Pol c6 kich thude khoang 160
kDa (Jonckheere e al., 1994, Tachedjian er al.,
2003). Hé enzyme protease cla virus HIV-1 s& cat
tién chét trén & ngay sau vi tri Leu-540 tao ra chudi
polypeptide ¢6 kich thudc 66 kDa, goi 1a tiéu don vi
ph6 (Mizrahi er al., 1989; Bathurst er al., 1990). Cac
cap moi duge thiét ké dé nhan gen ma héa cho tiéu
don vi ndy ndm ngay phia truéc diém cit cia
protease. Do doan gen ma héa cho tiéu don vi p66
dai 1860 bp nén chiing t6i tién hanh thiét ké thém
mdt mbi nguge & vi tri 986 - 1016 cia gen va mbt
mdi xudi & vi tri 728 - 747 (Bang 1).

Bang 1. Cac doan mdi ding trong PCR (Vi tri nucleotide dwgc gach chan 12 didm nhan biét cla enzyme han

ché).
Tén mbi Vi tri bit cap eiia moi Trinh ty ciia mdi
HIV P66-Ndel -F 1-25 1-25 5’- agcatatgcccattagtectattgamactgtac -3°
HIV-MR-1016 986 - 1016 5’- gtceattggtectgeeetigtt -3°
HIV- MF-728 728 - 747 5°- agectatagaactgecaga -3°
HIV RT66-Sall-R 1658 - 1680 5’- aggtegactagyacyttyctgattccwgwactgact -3’

Thiét ké vector biéu hign va biéu hign tiéu don vj
po6 trong E, coli

Vector tich dong pCR2.1 mang gen mi héa cho
tiéu don vi p66 dugc cit bing enzyme Ndel va Sall
dé thu l4y doan gen mong mudn, sau do gin vao
vector pET21(a+) di duge xir ly cung enzyme. San
phdm gin két dugc bién nap vao ching DH5q, chon
céc khudn lac mang vector tai t6 hgp pET-HIV-1 RT
p66 bing phuong phap colony-PCR vi cit bing
Ndel/ Sall.

Vector tai tb hgp pET-HIV-1 RT p66 dugc bién
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nap vao ching biéu hién rosetta-gami' ™. Nudi qua
dém 1 khuin lac trong 2 ml méi truomg LB chira cac
khédng sinh thich hop, hoat héa & 37°C trong khoang
3 h t&i khi ODggq dat 0.6, bd sung IPTG | mM, lac ¢
cac didu kién khac nhau dé khao sat.

Sau khi cam (mg, ly tdm dich khudn 8000
vong/phut trong 5 phit thu té bao khudn, hoa tan té
bao trong dém PBS, tiép tuc siéu am, ly tdim 13000
vong/phitt trong 15 phat, thu protein tan trong dém,
phén cin duge hoa tan lai trong dém cd chia urea,
dién di trén gel polyacrylamide dé kiém tra tinh tan,
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Phin tich Western blot

Té bao biéu hign sau khi cam tmg biang IPTG
duge hoa tan trong dung dich dém (62,5 mM Tris-
HCl (pH 6.8), 0.2% sodium dodecy! sulfate, 5% 2-
mercaptoethanol, 10% glycerol), bién tinh & 95°C
trong 10 phat, sau d6 phan tach trén gel
polyacrylamide 12,6%. Sau dién di, protein dugc
thim chuyén lén mang nitrocellulose, mang duge U
voi dém block (5% sita khéng béo trong dém
phosphate buffered saline-PBS) trong | h. Tiép tuc &
mang vé&i dém PBS chira khang thé antihistidine va
5% sira khong béo trong vong 2 h. Sau khi rira bé
cac thanh phdn bam khéng mong mudn, khang thé
bam dic hiéu voi 6 histidine cé gin voi enzyme
alkaline phosphatase dugc phéat hién bing co chit
BCIP/NBT theo chi din cia nha san xuit (Sigma).

KET QUA VA THAO LUAN

Tach dong, phan tich trinh ty nucleotide va
amino acid gen ma héa ti€u don vji p66 cia
enzyme phién mi nguoc ¢ virus HIV-1

Tich dong gen ma hiéa tiéu don vi HIV-1 RT p66

Khi thuc hién phan tmg RT-PCR vé&i cip mdi
HIV P66-Ndel-F vd HIV-MR-1016, doan DNA &
ddu 5' s& dugc nhan 1én véi kich thude 1016 bp.
Théi gel 13y phin doan DNA nay dé phuc vy ghép
ndi thanh gen ma hoa enzyme HIV-1 RT p66 sau
ndy. Tuong tu, sir dung cip mbi HIV P66-Sall-R va
HIV-MF-728 trong RT-PCR s& nhin dugc phén
doan DNA & dau 3’ c6 kich thudc 952 bp. Nhu vdy,
288 nucleotide cudi cua phan doan DNA diu 5° va
288 nucleotide ddu coa phan doan ddu 3° 13 gibng
nhau. Dua vao doan gibng nhau nay, bing phan (mg
PCR ghép hai phidn doan véi nhau tao thanh doan

gen ma héa tiéu don vi HIV-1 RT p66. Phan img
PCR nay sir dung cip mdi HIV P66-Ndel-F/HIV
RT66-Sall-R va hai phin doan DNA trén lm
khuén s& tao dugc gen HIV-1 RT p66 c6 kich thuéc
1680 bp. K&t qua cho thiy, doan gen dugc nhin 1én
¢ kich thude phl hop voi doan gen di dy doéan
trrge (1680 bp).

Doan gen sau khi ghép ndi dugc ghin vio vector
pCR2.1 dé tach dong va doc trinh tir. San phdm gin
két gitta vector pCR2.1 va~ gen HIV-1 RT p66 duge
bién nap vao ching E. coli DH5a. Chen céc khuén
lac tring, nudi va tach DNA plasmid dé cit bing
EcoRI. Céc plasmid tai td hop khi cit bing EcoRI
déu cho hai bang mot bang c6 kich thudc khoang
3900 bp bing véi kich thuéc cha vector pCR2.1,
bang con lai c6 kich thudc 1680 bp bing kich thude
cua gen HIV-1 RT p66.

Plhdn tich trinh tw nucleotide va amino acid cia
tiéu domn vi p66

Phdn tich trinh tir nucleotide

Trinh tur nucleotide ciia gen HIV-1 RT p66 duge
doc trinh ty bang may phén tich ty dong ABI 3100
Genetic Analyzer tai Phong Thi nghiém Trong diém
Coéng nghé Gen, Vién Cong nghé sinh hoc, Khi phén
tich trinh tir nucleotide ciia HIV-1 RT p66 ching t6i
thu duge doan gen cé kich thuéc 13 1680 bp ding
nhur kich thuée dy doan ban diu. Trinh tu nucleotide
clia tiéu don vi HIV-1 RT p66 duoc so sanh véi trinh
tu nucleotide cita 6 gen tuong ing trén ngin hang
gen c6 mic dd tuong dong cao nhat. Bang 2 cho
thdy HIV-! RT p66 tach dong & Viét Nam khong
gidng 100% voi cac trinh ty nucleotide trén ngan
hang gen. Trinh tr ndy c¢6 d6 twong ddng cao nhét
véi trinh ty nucleotide cia gen co sb hiéu trén ngan
hang NCBI AY008714, 12 96,8%.

Bing 2. Mirc dé trrong ddng nucleotide cla HIV-1 RT p66 tach ddng & Viét Nam va trén ngan hang gen.

I 2 3 4 5 6 7

I 100 986  99.] 98.8 98.6 99.5 95.7 1 AB052995

2 100 98.8 98.8 98.6 98.8 96.2 2 AB220946

3 100 98.9 98.8 99.3 95.7 3 AB220947

4 100 99.8 98.9 96.8 4 AY008714

5 100 98.8 96.8 5 AY008718

6 100 95.9 6  AY713425

7 100 7 HIV-1 RT p66
! 2 3 4 5 6 7
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Phdn tich trinh tir amino acid

Str dung phin mém DNAstar dé dich ma doan
gen HIV-1 RT p66 ndi trén thanh trinh ty amino acid
(560 aa). Trinh ty amino acid cia HIV-1 RT p66
tach dong ¢ Viét Nam khong tuong dong 100% voi
céc tiéu don vi p66 cong bé trén ngan hang NCBI.
Mirc d6 trong ddng cao nhit vé trinh ty amino acid
cia HIV-1 RT p66 ¢ Viét Nam voi AY008714,

- AY008718 12 96,8%.

Dé tim hiéu gen ma hoa cho tiéu don vi HIV-]
RT p66 khi duge biéu hién trong E. coli ¢6 hoat tinh
polymerase hay khéng, ching téi tién hanh phin tich
trinh tur amine acid ¢ khu vue trung tdm hoat dong
cta enzyme phién mi nguoc.

. Enzyme phién md ngugc cua cdc retrovirus
" thudng ¢6 trinh tuw YXDD rat bao tha vi trinh tir nay
la trung tdm hoat ddng cua hoat tinh polymerase &

Phan Trong Hoang er al.

virus va té bao (Hughes, 2001; Kamer er al.,1984).
O virus HIV-1 trinh tu cia trung tAm hoat dong la
YMDD vi ching thude phin ving chitc nang palm
(M), trong d6 amino acid Y183 va M184 cé chirc
nang vin chuyén deoxynucleoside triphosphate
(ANTP) vao ving hoat déng cua tiéu don vi p66.
Néu dot bién & hai vi tri amino acid nay s¢ lam
giam dang ké dén chic nang polymerase (Gotte e
al., 2000; Hizi ef af., 1988). Vi tri dic biét cua ving
hoat déng YMDD la amino acid aspartate (D185 va
D186), cang vai D110 tao Ién mdt bd ba xic tac
cho hoat tinh polymerase. Mulky va dbng tac gia
(2004) khi gdy ddt bién D185, D186 thanh N185 va
NI86 & tiéu don vj p66 cho thay chc nang
polymerase cua enzyme phién ma nguge gin nhu
mét hoat tinh, D4i chiu trinh tr amino acid cua
gen HIV-1 RT p66 da tach dong dugc, ching toi
thdy cac vi tri amino acid trong trung tdm hoat dong
khéng bi thay ddi (Hinh 1).

Béng 3. Mirc 45 twong dong amino acid cda HIV-1 RT p66 tach déng & Viét Nam va trén ngan hang gen.

] 2 3 4 5
| 100 98.8 99.0 98.5 97.7
2 100 98.8 98.7 98.1
3 100 98.5 97.9
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Trung tdm hoat déng D, YMDD cua tiéu don vj p66

Hinh 1. Trung tam hoat dong clia tidu don vi HIV-1 RT p66. AB052995, AB220946, AB220947, AY008714,
AY008718, AY713425: sb higu cla cac trinh ty amino acid trén ngan hang gen NCBI HIV-1 RT p66: trinh tw
amino acid cia tiéu don vi pB8 duoe phan lap & Viét Nam.
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Biéu hién gen ma héa tidu don vi p66 cta enzyme
phién md ngwec o virus HIV-1 trong E. coli

Thidi ké vector hidu hién

Khi thiét ké mdi, cap mdi HIV P66-Ndel-F va
HIV RT66-Sa/l-R cin cé da cac didu kién saw moi
xudi HIV P66-Ndel-F chira diém cét clia enzyme
Ndel, ddng thei cung ¢dp luén cho doan gen HIV-1
RT p66 ma mo diau ATG ngay trude bd ba diu tién
clia gen HIV-1 RT p66. Mbi xudi ciing chia diém
nhén biét cua enzyme Sa/l. Nhu vdy, doan gen HIV
RT p66 trong vector pCR2.1 ¢d du cac diéu kién
thuan lei nhu: co ma ma ddu, théng khung doc tir ma
m¢ dau, v droc gigi han bai hai vi tri cat duy nhic
la Nedel va Safl. Vector tai td hgp pCR HIV-1 RT
p66 duoc cit bing Ndel, Sall, thu doan DNA dai
1680 bp va gin vao vector pET2I(a+) dd duge mo
vong bang Ndel va Sall dé tao vector tai td hop
pET21{a+)HIV RT p66.

Bién nap san phim gin vao chung £ coli
DHSa va tién ‘hdnh chon dong tdi té hop Két qua
cho thiy, tét ca 5 dong kKhuin déu mang vector tai
10 hop pET21(at)HIV-1 RT p66 vi colony-PCR
déu duong tinh véi bang DNA ¢¢ kich thudc 1680
bp khi su dung cap mdi HIV P66-Ndel-F va HIV
RT66-Sall-R. Nhu vay, chung t6i di thanh cong
trong khau gin gen HIV-1 RT p66 vao vector biéu
hién pET21{a+).

Biow hign HIV-1 RT p66 trong chuing Roseita gamiw

Gen ma héa cho enzyme phién mi ngugce co tan
$6 xudt hién cia 6 bo ba mi hiém (AGG, AGA,
AUA, CUA, CCC, GGA) 1a 16,7% do vay dé bitu
hign du thira thanh céng tiéu don vi nay chung o sir
dung ching biéu hién Rosetta-gami ™ vi day 1a
ching E. coli duge thiét ké ma hoa cho 6 ma bd ba
hlem néu trén, Cac dong khudn E. coli mang vector
tai td hop pET21(a+)HIV-1 RT p66 dugce biéu hién
dudi diéu kién: ODgyo = 0,6, [PTG 14 0.5, ] mM va &
nhiét d¢ 37°C trong 3 h. Sau khi nudi cay, te bao
duoc thu lai va xir ly dé kiém tra protein tdng sb.

Két qua hinh 2 cho thiy protein dich da duoc
biéu hién. Chung khuan mang vector i t& hop khi
cam fng voi IPTG (giéng 3 va 4) déu xudt hién bang
protein ¢ kich thuoe khoang 66 kDa ding vai dy
dodn, trong khi dé chiing khudn khéng mang vector
tai t6 hop (giéng s 2) khong thiy xuit hién bang
protein ndy. Tuy nhién, dé co thé tinh sach va thu
dugc lugng lén protein dich cin tim hiéu diéu kién
16i wu cho qua trinh biéu hién. Khi thiét ké vector

biéu hién, 6 histidine dugc gin vai protein dich ¢
phia dau carboxyl. Dua vao dic tinh ndy tién hanh
kiém tra protein dich bang western blot véi khang
thé don dong dic hidu voi 6 histidine. Hinh 3 cho
thdy protein dich va ddi ching duong déu ¢o phan
ing duong tinh rt dac hiéu voi antihistidine (giéng
T va2).

kDa 1 2 3 4
116

66, 66

45 —

35

25

Hinh 2. Protein tdng sb cla ching E£. coli mang
pET21(a+}HIV-1 RT p66. 1: Thang protein chudn, 2:
dbi chirng am: 3, 4' E. coli cdm (rng bang IPTG 0,5
mM va 1 mM.

kDa

100
72

55

45

35

Hinh 3. Phéan tich Western blot gitra protein dich v&i
khang thé antihistidine 1: protein HiV-1 RT p686; 2:
Déi chirng dwong voi antihistidine; 4: dbi chizng am
(Rosetta-gami™ khéng mang vector bidu hign); 3:
thang protein chuan.

T6i weu didu kién bidu hién

Co rét nhiéu cac yéu 16 anh huong t¢1 kha ning
biéu hién cita protein trong té bao £. cofi. Tuy nhién,
cac yéu t6 nhu ndng db IPTG, nhiét do nudi cdy luc
cam g, va th&i gian cam (ng 14 quan trong hon ¢a.
Khi cam (g bang IPTG ndng dé | mM va lac ¢ nhiét
d6 khac nhau (22, 28, 30, va 37°C) sau 5 h, protein
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dich déu durgc biéu hign nhung & nhiét 6 30°C heong
protem dich dugc biéu hién 1a nhidu hon ca {Hinh 4,
gleng b 7). Vi vly, nhiét d§ nay duoc lya chon dé
nudi lc cho viée chudn céc diéu kién khac,

kDa 1

100__ 30
70
55 —aw
45 —en
35 _?
25 __ww

Phan Trong Hoang er af.

Sau khi khao sét 3 yéu té trén, ching t6i chon
diéu kién t6i uu dé biéu hién protein dich ka IPTG 1
mM, nhiét d6 cdm dmg 14 30°C (Hinh 4) trong 5 h
cam ting.

2 3 4 5 6 7 8 9

Hinh 4. Phan tich Western blot d& khdo sat Si anh hwo*ng cua nhiét do dén sy biéu hlen cla tiéu don vi HIV-
RT p66. 1: Thang protein chuan, 2, 4, 8, 9: d6i chirng 4m; 3, 5,7.8: E. coli cAm rng & nhiét 6 22, 28, 30 va

37°C.

Khio sdt tinh tan ciia tiéu don vi HIV-1 RT p66

Vi HIV RT p66 dong vai trd 12 mdt enzyme
phién mi nguge nén hoat tinh cia tiéu dom vi nay
sau khi tinh sach la méi quan tdm hang dau trong qua
trinh sic ky. Hoat tinh cua enzyme biéu hién trong E.
coli c6 duge duy tri tot hay khéng lai phu thuge rt
nhiéu vao trang thai tdn tai cua ching trong té bao
nhu dang tan hay dang thé viii.

kDa

66,2 — p66

45 —

5

25 __

Hinh &. Kiém tra tinh tan cta HIV-1 RT p66. 1: Pha
cén; 2: Thang protein chuén; 3: Pha l6ng. -

Hinh 5 cho thiy protein tai to hop HIV-1 RT
po6 khi biéu hién trong E. coli tén tai & dang tan
(giéng 3). Péy la didu kién thuan lgi che qua trinh
tinh sach vi protein sau khi tinh sach s& giit duoc
phén 6n heat tinh cia enzyme,
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KET LUAN

Téach dong thanh céng gen mi hoa cho tiéu dom
vi p66 cuia enzyme phién ma ngugc cia virus HIV-1.
Trinh ty amino acid trong trung tdm hoat dong Y183,
D184, D185, M186 va D110 cua tiéu don vi nay
khéng bi thay dbi.

Biéu hién thanh cong tiéu dom v p66 cla
enzyme phlen md ngugc trong ching vi khuén
rossetta gami'™ & didu kién téi vu: néng 46 IPTG la
ImM, nhiét do cam ung 30°C trong thoi gian 5 h.
Protein nay tdn tai & dang tan I&n rat thun loi cho
qua trinh giit hoat tinh cta enzyme sau khi tinh sach.

Loi cam on: Cong trinh dwgc thiee hign duoi sie hr)
trg kink phi ciia dé tai nghién ciru co bin véi ma sé
614406 giai dogn 2006 - 2008.
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OF GENE ENCODING SUBUNIT P66 OF HIV-1

Phan Trong Hoang', Ngo Van Truong’, Le Van Son', Le Tran Binh', Chu Hoang Ha" *

'Institute of Biotechnology
*Danang University of Technology

SUMMARY

The human immunodeficiency virus type 1 (HIV-1) reverse transcriptase (RT) is a heterodimer
comprised of two structurally distinct subunits (p51 and p66). RT is translated and assembled into virions
as part of a precursor Gag-Pol polyprotein (Pr160Gag-Pol). Proteolytic processing of Pr160Gag-Pol by
the pol-encoded protease (PR) generates the heterodimeric RT enzyme (p51/p66). The p66 subunit
contains the DNA polymerase and RNase H domains. To express subunit p66 in £. cofi without using
HIV the proteolytic processing protease, we isolated 1680 bp p66 coding region with specific primers:
HIV P66-Ndel-F, HIV RT66-54/1-R. This fragment was cloned into pCR2.1 vector and sequenced. P66
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coding gene is inserted into pET21a(+) (Novagen) and expressed in rosetta-gami™ strain (DE3) codon
plus RP under inducing of IPTG. Optimized overexpression of subunit HIV1 RT-p66 in £ coli is that
final concentration of IPTG was 1 mM and incubation was continued at 30°C for 5h,

Keyword: Cloning vector, expression vector, 1IIV-1 (human immunodeficiency virus type 1), reverse
transcriplase~-RT, subunit p66, subunit p5/
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coding gene is inserted into pET21a(+) (Novagen) and expressed in rosetta-gami™ strain (DE3) codon
plus RP under inducing of IPTG. Optimized overexpression of subunit HIV1 RT-p66 in £ coli is that
final concentration of IPTG was 1 mM and incubation was continued at 30°C for 5h.
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