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TREN BE MAT TE BAQ SACCHAROMYCES CEREVISIAE
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TOM TAT

Mzc dit 13 virus DNA nhung sur sao chép cua virus viém gan B (HBV) vln phai c¢in dén hoat tinh
phién ma ngire cuia polymerase. Polymerase duoe mé hoa boi gen pol. D& ¢6 nhiéu n6 lwc nhim biéu
hién gen pof/, nhung dén nay cac dic tinh sinh hoa cla protein ma hoa boi gen nay van chura duge 1am
sang t6 do khéng thé thu nhan du lugng protein hoa tan cé hoat tinh sinh hoc dé phuc vu cho muc dich
nghién ciru. Trong céng trinh nay ching t&i nghién ciru biéu hién polymerase cia HBV trén bé mat nim
men Saccharomyees cerevisiae. Toan bd gen pol ¢6 chidu dai 2496 bp dugc khuéch dai b’c’mg PCR, tach
dong vao vector pGEM-Teasy va duge giai trinh tu. Gen po/ sau do dugc dua vao vector biéu hién pYD1
va blen nap vao S. cerevisiae bang xung dign. Dé bidu hién gen pol, cac té bao ndm men mang plasmid
tai td hop chira gen nay duge nudi lac & 30°C trén méi truong YNB-CAA c6 bé sung 2% glucose va
duge cam (g bing 2% galactose & 20°C, tiép tuc Ve trong thiri gian 12 - 72 h. Két qua phén tich bing
SDS-PAGE cho thdy polymerase tai t& hop o kich thude khoang 107 kDa, durgce tiét ra trén hé mat cua
1é bao ndm men va lién két voi t& bao bang 2 cdu ndi disulfide & vi tri aga2p va agalp. Mirc d6 biéu hién
ctia polymerase (Pol) tang dén theo thdi gian nudi cdy vi manh nhét ¢ thoi diém 60 h sau cam img. Két
qua nay duge khing dinh lai bing Western blot sir dung khang thé dac hi¢u khdng V5-epitope. Thanh
cong cua nghién citu nay fa mot bude quan trong trong viéc nghién ctru ¢éu tric va chirc ning cia HBV

Pol, tién t&i phat trién loai thude diéu tri MRV méi dua trén viée bét hoat polymerase cua virus.

Tir khtéa: Biéu hién gen, polvmerase, S. cerevisiae, virus viém gan B

MO DAU

Viém gan do virus viém gan B (Hepatitis B virus
- HBV) la mdt trong nhitng bénh truyén nhiém phd
bién nhdt trén thé gidi. Nguoi bi nhidm HBV co
nguy co cao chuyén thanh man tinh va cé thé phat
trién thanh xo gan va ung thu gan (Almeida ¢f af,
1971; Beasley, 1988, Cha, Dematteo, 2005). Cac
s& lieu nghién ciu gdn diy cho thdy, ude tinh cé
khoang hai ty ngudi d3 nhiém HBV, trong dé
khoang 350 dén 400 triéu nguoi dang mang HBV
man tinh trén thé gioi (Edlich er al., 2000; Ganem,
Prince, 2004), Ty 1& ngudi mang HBV man tinh thay
dbi theo khu vuc dia ly, tip trung chu yéu & chiu
Phi. chau A va Dong Nam A trong dé khu vyre Chau
A va Tay Thai Binh Duong chiém 75% (Lok, 2004).
Khoang 15 - 40% truong hop viém gan B man tinh
phat trién thanh xo gan, suy gan hodc ung thu gan.
Viét Nam 13 nudc ¢o ty I ngudi nhiém HBV cao
nhit thé gioi, ty 1& HBsAg (+) & ngudi lén khoe
manh tir 10 - 20%, co noi 1€n 161 26%. U'Ge tinh Vit
Nam hién ¢o hon 10 triéu nguoi dang mang HBV

man tinh va nguy co phat sinh ung thur gan & nhitng
ngudi nay 14 rat [on.

Céc nghién ciru di truyen phati ti cho thay bo
mdy di truyén clia HBV gbdm 4 khung doc m¢ chéng
nhau mi hoéa cho Pre$/S, PreC/C, Pol, va X protein
(HBX). Trong d6, polymerase {Pol) la mét protein
da chirc ndng co hoat tinh enzyme véi kich thude
khoang 94 kDa, dong vai trd quan trong trong vong
dod cita virus nay. Pol hoat déng nhu mdt primer
trong qua trinh tong hop sgi DNA duong cia virus
viém gan B tir sgi DNA am hofic tir sgi RNA; tiéu
giam sgi RNA trong phitc hop RNA-DNA va déng
g6i pre-RNA nhdn bao vdo hat nucleocapside
(Mason et al., 1993). Vai tro sinh hoc va céc dic tinh
hoa sinh cia Pol trong cic dbi twong nhu vi khuén,
dong vat, thuc viit va dic biét 13 ¢ retrovirus duoc
nghién ciru kha chi tiét (Levin, 1997), Tuy nhién, su
hiéu biét vé& Pol & HBV vén chua dugc lam sing to
do sir khé khin trong viéc biéu hién va thu nhén
protein nay. Viéc nghién citu & moc d§ phén tr vé
Pol s& gitip tim ra cac thude didu tri HBY méi; néu
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e ché duge hoat dong cua protein nay ciing dong
nghia voi vige tc ché dugc su nhidn lén cua virus
trong té bao vat chi. O Viét Nam, bénh viém gan B
do virus viém gan B ciing duge nhidu phong thi
nghiém quan tdm nghién ciru.

Nhim muc dich phat trién cac bo kit chan doan
som lay nhiém HBV va tién toi san xudt duoge
vaccine viém gan B tai td hop, trudc day ching tdi
da tach dong va biéu hién mot sé khang nguyén quan
trong cla HBV nhu khang nguyén HBsAg, preS,
HBcAg (Pdng Van Quyén et al.. 1999; 2003; 2005;
Pang Trudong Minh ¢f al., 2003). Trong cong trinh
nay, chimg t6i nghién cau tach dong va biéu hién
gen ma hoéa protein Pol trén bé mat 1é bao S
cerevisiae v&i muc dich thu nhan du lugng protein
t4i 16 hop ¢ dang hoa tan va 6 hoat tinh. Protein nay
s& duoe si dung cho cdc nghién ciru sinh hda cling
nhu ¢y triic dé tim ra vai trd va cdu tric cia chung
trong vong d&i cua HBV, ddy 1a nhitng co s¢ quan
trong dé phat trién cac thude diéu t1i bénh viém gan
do virus viém gan B mdi.

VAT LIEU VA PHUONG PHAP
Vit ligu

Plasmid p4691 chira hé gen cita virus viém gan
B do truong Pai hoc Suwon, Korea cung cdp dugc
sir dung 1am khuén dé tach déng gen ma ho4 protein
Pol. Cac enzyme han ché do New England Biolab
cung cip; Taq DNA polymerase nhan cua Perkin
Elmer; cac héa chat théng dung mua cita Merck,
Vector pGEM-Teasy (Promega) va pYD! ciung véi
chung Saccharomyces cerevisiqe {Invitrogen) duge
sir dung dé tach dong va biéu hién gen.

Phuong phap

Tdach dong gen ma loa polymerase

Boan gen mi hda cho protein Pol dai 2496 bp
dugc khuéch dai tir plasmid pd4691 bang PCR sir
dung cip mbi dac hiéu c6 gan vi tri nhan biét cua
enzyme Kpnl & mdi xudi (F-pol) va vi tri cét cla
enzyme Notl & mdi nguge (R-pol). Trinh tir cip mdi
dugc thé hién & dudi diy, vi tri nhan biét cua
enzyme duge gach chan va in dim.

F-pol: 5- AGGTACCAATGCCCCTATCCTATC
AACAC -3

R-pol: 5°- TGCGGCCGCATTAACGGTGGTCTC
CATGCGAC -3".
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Phan fimg PCR dugc chay trong téng thé tich 50
ml gdm 32 ml H,0, 5 mt dém, 5 ml dNTP, 3 ml mébi
E (30 pM)., 3 mi mbi R (30 pM). | ml vector pd691,
I ml enzyme Pfu-Topo. Chuong trinh chay PCR
duoc tién hanh theo chu ky nhiét: 3 phm & 95°C, 30
chu ky (50 gidy 95°C, | phuat 55°C, 3 phit 72°C) va
sau d6 1a | chu ky & 72°C trong 8 phat. San pham
PCR dugc tinh sach bang PCR purification kit
{QlAgen) va gén vao vector tach dong pGEM-Teasy
(Promega) sau dé bién fap vao té bao E. coli ching
DH-5w. Cac plasmid pGEM-Teasy tai to hop mang
san pham PCR duge sang loc bing cit kiém tra voi 2
enzyme han ché Nofl va Kpnl va xac dinh trinh tu.

Xde dinh trinh tie gen pol

Trinh ty gen mi hoa cho polymerase va vj tri
gin cua nd voi vector pGEM-Teasy duoc xac dinh
theo phuong phap téng hop ctia Sanger va dong tac
gida (1977 voi by kit xdc dinh trinh tu Bigdye
terminator v3.1 va may doc trinh ty ABI 3100 Avant
Genetic analyzer (Applied Biosystems).

Thiét ké vector biéu hién gen pol trong S. cerevisiae

Gen mi hoéa cho Pol sau khi duge khuéch dai va
xac dinh ding trinh tr dugc cit khoi vector tach
déng pGEM-Teasy biing 2 enzyme han ché Norl va
Kpnl va dua vao vector biéu hién pYDI sau khi da
duge md vong bing cling 2 enzyme ndy. $an phim
gin duge bién nap vao té bao £ coli DH5q, cac
vector biéu hién mang gen pol duge chon loc va
kiém tra khung doc m¢ bang cat kiém wra vdi 2
enzyme trén.

Biéu hign gen mi héa Pol

Vector biéu hién mang gen pol duge bién nap
vio S. cerevisiae bang xung dién (Lan ef al., 2001;
Mewes et al., 2002). Qua trinh chon loc cac té bao
nidm men ¢ mang vector tai td hop duge chon loc
trén moi truong thach dextro khéng chira tryptophan
(0,67%YNB, 0,0i1% leucine, 2% glucose, 1,5%
agar). Dy 12 méi trudmg khuyét dudng, chi c6 té bao
mang plasmid tai 1o hop mdi moe duge trén méi
trudng nay. Cac té bao nAm men mang vector tai (5
hop dugc nudi lic & 30°C trén mdi truéng YNB-
CAA (0,67% YNB, 0,5% casamino acid) ¢ bd sung
2% glucose cho dén khi ODyy = 2. Ly tim tée do
5000 vong/phat trong thoi gian § phit ¢ nhiét d6

4°C, thu té bao. Hoa té bao lai trong méi truomg
YNB-CAA chira glucose 2% & ODggo = 0,5, cdm Ung
bang galactose 2% dugc thue hién & 20°C trong thoi
gian tr 12 - 72 h, Sau cdm (mg, protein tai to hop
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duoc thu nhan bang cach xir ly cdc té bao ndm men
voi DTT & nong d6 10 mM trong 2 h dé cét dunt cac
cau ndi disulfide giai phong protein tai td hop ra khoi
bé mit & bao ndm men. Két qua biéu hién duoc
kiém tra bang dién di trén gel 12% polyacrylamide
(Laentmli, 1970) va khang dinh bing phuong phap
Western blot (Towbin et af., 1979) voi khang thé dac
higu khang V5-epitope.

KET QUA VA THAO LUAN

Tach dong va xdc dinh trinh tu gen mi hda
polymerase

Gen ma hoa protein polymerase cia virus viém
gan B ¢6 chiéu dai ly thuyét 2496 bp duoc khuéch
dai bang cap mdi dic hidu (pol-F va pol-R) tir
plasmid p4691 cd chira b gen hoan chinh cia virus
viém gan B bang PCR. San phém PCR dugc kiém tra
bang dién di trén gel 1% agarose.

Gen pol da duoc khuéch dai dac hidu, mét bang
DNA cd kich thude khoang 2.5 kb ding vai kich
thuoe theo 1y thuyét ciia gen pol. San phim PCR
duge gan vao vector tach dong pGEM-Teasy va bién
nap vio té biao £. coli chung DHS5a. Cac plasmid tai
16 hop dugce chon loe va cat kiém tra bang 2 enzyme
han ché Norl va Kpnl. Két qua dién di kiém tra trén
gel 1% agarose cho thay plasmid dugce cit kiém tra
¢6 cic bang voi kich thudc ding nhu dy tinh.
Plasmid ndy dugc tinh sach vd xac dinh trinh tu
DNA doc tir ca 2 diu bing cap moi T7-promoter va
T7-terminator. Sau khi giai trinh tu, phén tich bang
Chromas va so sanh voi trinh tu gen Pol da cong bd
trén GenBank (md s6 DQ464168) va nhan dugc do
tuong ddng 98%, chung tbi khing dinh viée tach
dong gen pol vio vector pGEM-Teasy di thanh
cong, ke[ qud phén tich trinh tr DNA ciing cho thay
vi tri gdn coa gen pol vao vector pGEM-Teasy ném
ding trong viing cat ndi da vi véi 2 dau la vi i cat
ctia enzyme han ché Norl va Kpnl. Trinh ty gen pol
duoe dich mé ra trinh aminolacid béng chuong
trinh expasy (www.expasy.ch), két qua cho thiy gen
duoc dich ma thong sudt khéng c6 ma két thic trong
phén tir protein duge dich mi (két qua trinh ty gen
va trinh tu protein khéng néu & day).

Thiét ké vector pYD1 tai tb hop mang gen mi héa
pretein Pol

Gen ma hoéa polymerase trong vector tdch dong
pGEM-Teasy va vector bigu hién pYDI duoc xir 1y
dong thoi bang 2 enzyme Notl va Kpnl, sau d6 duge

ndi lai véi nhau. San phdm gin duge bién nap vao té
bao £ coli DHSa va chon loc trén méi truomg thach
¢6 chira ampicillin nong 46 100 pg/ml. Plasmid tai t
hop mang gen pol (pYD1-pol} sau dé duqc phén tich
vé&i 2 enzyme han ché Notl va Kpnl va kiém tra bing
dién di trén gel agarose. Két qua dién di & hinh 1 cho
thay, doan gen tich ra tir plasmid pYD1-pol sau khi
xir ly voi 2 enzyme trén co6 kich thude dang bing
chiéu dai cia gen pol (~2,5 kb) nhur dy kién. Nhur vy
gen pol da duge gin tharh céng vao vector biéu hign
pYDI1. Viéc kiém tra bang 2 enzyme nay ciing khing
dinh 1a gen pol da duogc gin vao vector biéu hién.

H]nh‘1. DNA marker (1); Dién di dd vector pYD1-pol
cat bang Notl va Kpni (2).

Biéu hign protein trong S. cerevisiae

Vector tai to hop pYDI-pol mang gen pof Iap
rap diing chiéu duoc bién nap vao S. cerevisiae bing
phuong phap xung dién. Qua trinh bidu hién duge
tién hanh nhu di md ta trong phan phuong phap
nghién cfru. Sau cam tng dich nudi cay duoc thu sau
mi 12 h, té bao sau d6 duge xir ly véi 10 mM DTT
trong thoi gian 2 h dé gidi phong protein tai to hop ra
khoi bé mat té bao va kiém tra mirc d6 biéu hién ciia
protein  pol bang dign di wén gel 12%
polyacrylamide.

Két qua dign di (Hinh 2A) cho thay, sau cim
ting xuat hién mot bang protein mai ¢é kich thudce
khoang 107 kDA tuong ung vd&i kich thude theo
tinh toan 1y thuyét cia protein dung hop (107,58
kDa), biing protein nay dim dén theo thai gian cam
ang va dam nhit & thoi diém 60 h sau cam g
(Hinh 24, giéng sé 4). Dé khing dinh bang protein
nay chinh 1a protein Pol tai t& hop & dang lién két,
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protein ndy sau dé dugc phin tich bing k¥ thuit
Western blot sir dung khang thé dic hiéu khang VS-
epitope. Nhur da mé ta ¢ trén, Pol tai td hop s& gan
thém V5-epitope & ddu C, vi vay néu gen pol dugc
biéu hién thi protein dung hop ciing s& phan tmg
voi khang thé khdng VS-epitope (Hinh 2B). Day la
muc dich cua nha thiét ké va san xuét vector nhim
giup ngudi nghién ciru ¢o thé d& dang nhin biét su
bidu hién cua gen dich. Két qua kiém tra bing
Western blot cho thiy protein tai td hop phan tmg

A
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dic hidu voi khang thé khang V5-epitope, thé hién
bdi mot bang co kich thuéc ly thuyét khoang 107
kDa trén mang (Hinh 2B). Két qua Western blot
cling cho thiy protein Pol biéu hién manh nhat ¢ 60
h sau cam ung (Hinh 2B, giéng sb 4), phi hop vai
lugng protein nhidu nhit & thoi didém nay khi kiém
tra bang dién di trén gel SDS-PAGE (Hinh 2A,
giéng 56 4). Nhu vy, co thé khing dinh 1a gen ma
hoa protein Pol ctia virus HBV dd duogc bidu hién
thanh cong trén té bacndm men S. cerevisiae.

~107 kDa

Hinh 2. Kiém tra st bidu hién cda Pol tai td hop bng dién di trén gel polyacrylamide 12,5% (A) va Western
blot (B). M: protein marker; 2A1: Pol tai t hep 12 h sau cadm rng; 2A2 - 4A5. Pol tai td hop & 24, 48, 60 va 72
h sau ¢am (rng. 2B1 - 2B5; kiém tra bidu hién ctia Pol bang khang thé khang V5-epitope & 12, 24, 48, 80 va
72 h sau cdm (ng. MQi t&n chi vj tri bang protein tai td hop.

KET LUAN

Protein Pol ctia HBV thu hit duge nhiéu swr quan
tim chd y cua cac nha khoa hoc do vai trd quan
trong ctia chung trong vong doi cia virus viém gan
B. Hoat tinh phién ma nguge ciia Pol d3 dugc nghién
ciru va hidu biét chi tiét & nhidu dbi twgng nhu vi
khudn, dong vit, thuc vit va dac biét 1a ¢ retrovirus
{Levin, 1997), tuy nhién dic tinh sinh hda cua
protein ndy & HBV van chua duge sang to do su kho
khan trong viéc biéu hién va thu nhan di lugng
protein Pol co hoat tinh phuc vu cho cac muc dich
nghién ciru. Mt sé nghién ciu trudce ciing st dung
nhidu hé vector va vét chi khac nhau nhu vi khudn,
¢on tring, ndm men... dé biéu hién Pol, tuy nhién
mirc dé biéu hién rdt thdp (Qudri, Siddiqui, 1999;
Choi er al, 2002; Lanford et al, 1995). Trong
nghién ciru ndy, ching t&i sir dung vector pYD1 va
bleu hién thanh ¢ong gen méi hda Pol cia HBV trong
ndm men ching S, cerevisiae. Két qua nghién ciru
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cho thdy protein tai td hop biéu hién & dang hoa tan,
duge tiét ra trén b mat cia té bao nim men S
cerevisiae. Pol (i t& hgp biéu hign tdt nhit & thoi
gian 60 h sau cam img. Ké qua biéu hién dugc
khing dinh bing Western blot sir dung khéang thé
khang V 5-epitope.

Lai cdm on: Cong trinh nghién ciw nay duoc thue
hién voi sw tai trg vé kinh phi cua qul nghién ciru
khoa hoc - Chinh phu Han Quoc.
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SUMMARY

Although hepatitis B virus (HBV) is a DNA virus but their replication is dependent upon reverse
transcriptase encoded by the HBV polymerase gene (pof gene). Molecular genetic studies have suggested
that the HBV polymerase (Pol), a multifunctional enzyme of about 94 KDa, plays critical roles during the
viral life cycle. These functions include priming activity, polymerase activity and nuclease activity.
Despite much effort have been made toward expressing the pol gene, the biochemical dissection of the
corresponding protein has lagged behind because of the inability to obtain sufficient amounts of soluble
enzyme required for such an analysis. Here we reported our study on the expression of Pol on the surface
of 8. cerevisiae. The pol gene with 2496 bp in length was amplified by PCR, cloned into pGEM-Teasy
vector and sequenced. The pol gene was then cut out from pGEM-Teasy and inserted into pYD1 vector
at Norl and Kpnl sites to generate pYDI1-pol expression vector. The recombinant pYDI-pol was
transformed into yeast S. cerevisiae by electroporation. To express Pol, the yeast celis carrying pYD1-pol
were grown in liquid medium YNB-CNN supplemented with 2% of glucose and were induced by adding
2% of galactose at 20°C with shaking at 220 rpm for 12 - 72 hrs. The expression of Pol was analysed by
SDS-PAGE and found to be growth-time dependent with the highest protein accumulation at 60 hrs after
induction. This result was confirmed by Woestern blot using the anti V3-epitope antibodies. The
recombinant HBV polymerase greatly facilitate future analyses on pol-protein structure and function and
allow the investigation for new anti-HBV drugs specifically blocking HBV polymerase.
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SUMMARY

Although hepatitis B virus (HBV) is a DNA virus but their replication is dependent upon reverse
transcriptase encoded by the HBV polymerase gene (pof gene). Molecular genetic studies have suggested
that the HBV polymerase (Pol), a multifunctional enzyme of about 94 KDa, plays critical roles during the
viral life cycle. These functions include priming activity, polymerase activity and nuclease activity.
Despite much effort have been made toward expressing the pol gene, the biochemical dissection of the
corresponding protein has lagged behind because of the inability to obtain sufficient amounts of soluble
enzyme required for such an analysis. Here we reported our study on the expression of Pol on the surface
of §. cerevisiae. The pol gene with 2496 bp in length was amplified by PCR, cloned into pGEM-Teasy
vector and sequenced. The pof gene was then cut out from pGEM-Teasy and inserted into pYD1 vector
at Norl and Kpnl sites to generate pYDl-pol expression vector. The recombinant pYDI1-pol was
transformed into yeast S. cerevisiae by electroporation, To express Pol, the yeast cells carrying pYD1-pol
were grown in liquid medium YNB-CNN supplemented with 2% of glucose and were induced by adding
2% of galactose at 20°C with shaking at 220 rpm for 12 - 72 hrs. The expression of Pol was analysed by
SDS-PAGE and found to be growth-time dependent with the highest protein accumulation at 60 hrs after
induction. This result was confirmed by Western blot using the anti V3-epitope antibodies. The
recombinant HBV polymerase greatly facilitate future analyses on pol-protein structure and function and
allow the investigation for new anti-HBV drugs specifically blocking HBV polymerase.
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