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SUMMARY

I. Project Title
Structural characterization and related studies on the hepatitis virus protein

II. Goal of the Project and the Need for the Project

The final goal is to contribute to the development of therapeutics for hepatitis
through understanding the replication mechanism of human hepatitis virus B. In
order to achieve the goal, attempts will be made to express functionally active
HBV polymerase terminal protein domain and to crystallize it for structure
determination. The role of TP as a primer in the initiation of replication is a
critical step. Thus structural and functional studies on TP are important.

III. Contents and Scope of the Research

- Establishing prokaryotic expression systems for expressing HBV terminal
protein domains: preparation of various expression vectors for terminal protein
domain, expression and purification of fused terminal protein domain, production
of polyclonai antibody against HBV terminal protein domain

- Establishing eukaryotic expression systems for expressing HBV terminal
protein domain: expressing TP in insect cells using the baculovirus vector
system, establishing the expression system in mammalian cells, establishing
purification systems

- Purification of the expressed protein by ion exchange chromatography, gel
filtration and crystallization screening

- Determination of three-dimensional structure by X-ray diffraction
IV. Results of the Research

- Preparation of a recombinant baculovirus vector for expressing 4TP, which is

capable of transcomplementation



- Preparation of a variety of expression vectors for expressing HBV terminal
protein domains and screening of the expression conditions. Over 55 kinds of
expression vectors were prepared and expression conditions were screened. The
expressed protein formed an inclusion body at 37-18C using BL21(DE3) and
other E. coli cells.

- Refolding of HBV terminal protein domains and crystallization screening

- Establishing the location of TP domain within the HBV polymerase

V. Plan for Utilization of the Results

- In vitro priming assay will be utilized to establish the priming inhibitor
screening system.
- The results will be useful for further investigation for expression using

cell-free expression system, insect cell, or drosophila cell expression systems.
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Hepatitis B virus(B3 7+ wlolalx, HBV)E 1970 Daneol 9ste] 2 &7
b gERA olF e HFHAQA AQde] Ave Aol #sxow (Blumberg,
B.S., 1984), life cycle® H|%Eg o8 EAAYESH EAEo] Ru=EJrh. HBV
particleo] Z+AIE W2 B0 A X RNA polymerase A& o]&3dta 32
kb ¢ DNA Fgog2XRE ¢ 35 kbe mRNAE e WA A 8l3 virusWl
o] 9l¥ HBV polymerased] HAALZAS Ao g3 ANEZE DNA FFE e
ojdit}, ol&g #AALE AAW 9 virus particleo] AE Wel ZHEHAE Wl
200-30071¢) M 2¢ DNA genome®] AU o]EZHE v wiolzjx Tz
o] W&},

HBVE 882 AT vjaiA #AE] 2 ¢ v, 5, 428 £3s}
B Sgolrlote] Aol Zck 3 HBVY ZEe A3 difE9 Atde 499l
A7t S5y g zid e 819 Aol AN % ol fFEEE 8] ofF
E71el HBVY A3 Atk 53] WD EA gy Ade A7l
Agez AYHE A FE F Ye AF5H)7] HEd ofF T3 FAoln.

HBV polymeraser= 342l ®47} RNA-dependent DNA polymerase,
DNA-dependent DNA polymerase, RNase H A} 7}x]¢] #&A8 7}xlx 13, RNA
genome®] encapsidation] & #3lE 5 HBV HAM F83 7|5& 3l A=
Buso] HBV X&A] /e oA F8EIZ 2 ¢ J& A2ZE 7|giEH,
HBV cell line?l# 88 < 4= HBV polymerased %o} ml-g- Ho} o]& o] &
e Adele FA Ao

B3 7+ ulolglA E A= X pre-genomic RNAQ 5-¢ ¥9E polymerase
7} A3, R7)AA1e] N-terminal #] 9 (terminal protein domain)& primer® A}
£3l9, 4-6 ntE polymerase domain® EL-& Wol A wlAe AFAITI
gAsch o)ZA TP DNAZZE 3’ x99 DRI(direct repeat 1) ¥HE ©°]F
4 39 A2 o] (-)strand genomic DNAE 4%t} o] Z7=Z RNA-DNA hybrid
7} B4 5=, RNase H&A o 9314 template RNA7} Al Aot A&EH R
AAAEA7E 82 T 5 o2 F RNase H 4L dAd A Eae 43 7]
Solth, gl o] shdle] RNA Z7ZH2] translocatione] QEH o] AL 5499
RNA F38zz}e] d¥7} A2o] FAHE (-)strand DNAE #Heldte] (+) strand
DNAE #Agt} o9 2o WHoR HBVE EAE stk HBV HA4 74A Al



reverse transcriptase® ARE-3le HIVS Zo] tRNAE primer® AME38H2) &1 A
7] A2V primerE AME-317] W&o BAl7F A $A® Fol= HBV polymerase
o] dide] DNAZI FFAF LR FEHo Ut ol & HAMNAE ¢ primer
EM 9] terminal protein 715 HBV HAlo] lojA wl¢- Fasity Ealg A4
oA terminal protein domain®] A% 7] W] o] B FxF E 7FH AT
= HBVE o8} @ X84 7o) I3 o)),

DNA & Aol @49} serine, threonine, tyrosine residue®] OH”]Z primer
2 ARgste A EE DNAZRZMY A9 oz FRAFES & 5 Uk o)s o
g o] primerZ FE3l= A9+ animal virus ¢l adenovirus ¢ B. subtilis
phagel A €& A $lt}h. ©] protein primer’} genome®) Eo A¥FH o} 7] wiFo
terminal protein®]gtx E@Y, o] ¥ 7]FL& eukaryotic cell¥ prokaryotic cellol
A A3 Vo w2 FEHT I protein priming mechanism& 29 2AH9
713 0]7] W&, protein priming mechanism& AF&3lE animal virusel A ¢
terminal protein® VT E virusg X 24 /e J|zAEZ AFLEE & Q)

Terminal protein domain®] DNA 3 o}v] =4kl 63 A tyrosine®] mutant:
A2l A2 priminge] A @kth oz sk ALA-E wlo]g 29 F2] ) terminal
protein®] 715 & B4 YL BAT HBV EA| 712ol] o3t A&E oS 9]
©, HBV $&a49 ¢F &9 2do] 879 (Chang, L. J. et al, 1990). &}
Ag HBV S@aLe viojgj datet vF ZAsA A= ol (Radziwill, G.
et al, 1988) 1 &7} oj&9 AFF o7t glch. ®=$ in vitro translation system
S AHES B2 A¥E Ve AT eFEEY el o] F&= % IF
of ool Bl o8] AFPAo|A heterogeneous expression systemS o] g3}
HBV polymerased & @dste RS A=A 24, polymerase XS 713 @i
= TddA EHoy Aegddtn FTE gy Ag4ddAes 48 Ad
polymeraseE ¥d ¥ FE3te "o AFsAt. 282 o]ALZ in vitro assay
systeme THIAoH, 2t 2 ol Wi HojA FRE FHEEY ofggol
AN WA ZF 7154 domaing FE, £ FEd JMeAE FA e
Z} 7153 domain® AR A F3e] HBV polymerased A T%& 74T BQ
7t =}

B3 rgulelgi 2 dAel Fx AFE F3t HBVY EA 71%E o)sjgte
24 QRAEA AL FHsE Aol HF HFolr) o)F EASy Ysto E
coli®} eukaryotic cellolA 238 A7 &4 39 HBV polymerase?l terminal protein
(TP) domaing th¥% H@3te] AAlstn AAd F2& FHsleln o AFER



of toh27] A g 2ol a7 M HEE A

@ X-A 34 Adgo) 83 HFS 2 Ao AAF L Fx
® HBV HBV polymerase®] TP domaino] ti§ 428 #+2& 931 53] ¢
AA e AL Ho ot ApAj3] et
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- 1970 Danedl ¢}3}9] Hepatitis B virus (HBV)2) £A7} #x=2 4.
- 1 o]F HBV/E e A Udo] "Arhke Aol $3A.

- 19924 Aoy = X TSy st HBVE Aiste ALY gAE #57
L 1=

KISTHAZSATL (3 49T A7) ojge waed 2 A
X-gene FAA7t B2 za

- 1994 Aot =3AR wsEoe o3te] HBVE DNATEAEL 4 AlE WHol
g4,

- 19049 Mgl AFE REYI SHFE FF ATl ol3kd HBVS FUX
2oy wd 4E.

- Hen ATERS AFAANE MA Fx2 F4E& Ad AEe] BY E v
o]z} Z=HELE E. colidlr] 2@AA B A (Lee et al, 1993), TF2 49
=4S FHstd HHzAsANM d wbolgls FFEY in vitro assay
systemg FH3Ah (Jeong et al, 1994)

- AFAA Age BY g wholgzdl tiEd Ay W4l B

(S-gene)ell W& A7t AAzE] #HE X-gened ﬂ%%ﬂ\_ LIRS I L 7

o)Foigth 1y AAHoE BY E ABA sNLel Ta3 =

Faol e AFE AY olFAXR F& FHolt} & A}alo] B¥ 79 nhol?
A 28547 nlolgla gAe vUFE ZstA A= o] Aol (Ranziwill et al., 1983)

O 2Es) ojge By ollg 848 XY FFaLY FdA 43 A7 A%V
Tolth.

- @4 BY 299 AaAlE o, od he 43 AL 4 e %

- @4 BY g AzA ML st SuvelAe fdAe 2R R 54 84

-11 -
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M3 & digsd WE % 23

3.1 dF7pd WhHE

X-A 3" 93 AAd FE 83 dA A (single crysta)S 471 9
A= A X FLE T3, oA 22 AAHor s, A 4
Z7o] aiidnitt Yz B A8 248 9.7t 9tk 01 WA 0.3
mm AE ZA7|Y @2AL 7€ F de 7o) FHIAHY 574-4 NE ZTET
T g ARE R34 AAo| X-HAE& FES
(154 A oy WAy FRo A BAEHE X-A& A ’E}X} /ﬂ]ﬂﬂié T
At G4 EAE ov] ¥IHA H|&d FERE o F JLoER FFES =
AE A&ste MIR (Multiple Isomorphous Replacement) WH o2 3} A,
MAD (Multiwavelength Anomalous Diffraction)®y el 2]sle] 4 g},

o
2
i)

(1) Prokaryotic expression systeme]A} 2] HBV terminal protein domain T2
]
(D Terminal protein domain expression vector A&

HBV polymerase®] terminal protein domaing® PCRZE amplify3}e] open
reading frame® ©3¢] MBP(maltose binding protein), GST(glutathion
S-transferase), CBP(calmodulin binding peptide), C-myc tag, thioredoxin % ©]
fusion @ 4 ¢+ fusion vectord] &3t} ©] expression vectore tac promoterE
olg8te] E. colid) AEAYR Ldd A 34 ®rh
@ 39 terminal protein domain® 3y ¥

4%3% terminal protein domaing IPTGE inducerZ ©]&3ld E. coliol X ofz
WH A7) affinity chromatography & ©]&3te] ¢FE8stt. #8l¥ terminal
protein domain S Ad Factor Xa X+t thrombin protease® #8354
fusion partner® terminal protein domaings Az EEAZl ¥, OA  affinity
coumng EFAP o= ZAHZ fusion partnerE A|A 3 <3 HBV terminal
protein domaing &t}
® ¥8l¥ HBV terminal protein domaing] &<l

Fusion protein®] ¢& o F& SDS/PAGES} 2t fusion partnere]l ™l antiserum
& o] 83k Western bloto & 2<13t3, fusion #9E #etd F AHAE HBV
terminal protein domain® A% 2 =X & SDS/PAGEE F3dA gt}

@ HBV terminal protein domain®] ©l3} polyclonal antibody<] 34}t
AP terminal  proteing E7Z7]o] FAFSte]  anti-HBV  terminal protein

._13..
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(2) Eukaryotic expression system©)|#]¢] HBV terminal protein domain ©=&

8 2 oFEd system TF

Eukayotic cellol A 283t ©Wa-& prokayotic cellllA] H@E3te 2 Fo <
A 92 4%e  foldingel ¥ojuA ZE& £ 3T, T3 glycosylation,
phosphorylation®} #-& post-translational modification®] A A} getA] wuwlA o
Aol wol A 4 v} eukaryotic cell ¥@ systemE AH&-dte] A UNE ©)
A& 4z gk =¥ prokaryotic cellll A LRAF @M Pe] ==& Fol7] 3}
o] of2] 7}A19) chromatography 71'8-& Ab&38txz} 3},

@ Insect cellel A baculovirus #d system= ©]-&3F terminal protein &&

@ EFTEAEANAMY TE

@ 5 & system 7+F

Ion exchange chromatography, gel filtration®] WOz ¢4 s 3.

M

&% 8912 sodium dodecyl sulfate-polyacrylamide gel electrophoresisE 33} ¢]
g Aolty., AAS} Ao AA ultrafiltration FXE AL-g&3le @z =2 o
8% £ (10 - 20 mg/mhez F=el

(3) X-A 3 dd) o3 AAd Fx

O @Hd A

ion exchange chromatography, gel filtration® WHo 2 &4 EIFJEESH
st &% 39 sodium  dodecyl sulfate-polyacrylamide  gel
electrophoresis® 838l & Zolot. ZAASF Ao &4A ultrafiltraiton &
g AMEStY gl w58 8% F (10 - 20 mg/mDe=E 1T

20} = hanging-drop vapor diffusion ¥ -& A}8-8}

Y-S 93 incomplete factorial 2438 Z73} sparse matrix
A& ZAFSt} (Carter & Carter, 1979; Jancarik & Kim, 1991). A A=
ammonium sulfate, polyethyleneglycol 8000 E+ methylpentanediol
281 3, &= 20°Ce 4°CE 2418 B9, 23 39 seeding
= AEE Aotk B-octyl glucosidedt oz F44 AAY AHEE= g
T} (McPherson et al., 1986).

o2 oo ff N K

o 0%5 oft

- 14 -
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Q d¥ X-4d 43

A717F % 03 WA 05 mm A= d2AE X-4 ZA#A Yo FEL
2 os X-A ARE Ae S X-Ae o= AR I-ATIEAE
dotrm, X-H AHd ez FE &9 AE drES AR, FnTd o
3 AES dojdnt

& FEA Ax
ol AR FERE o8Std ANEAT AAHA FE
ojm] 7|& AAWY WHAIF REEAIA FEAE TE L
o] 7bg wE§Adol ¥ AAGEY A LHQIY -SHe RES3IE o
SIES &3] AFE3ith. HAESd gz FHE 93 F5&5 3
FE, WHEAIZEEE AN, X-A 3d FYHol A HadHA
g g FAFHA FFEEZE KoPt(CN)y,
hiosalicylate, KslrCls 5 T4 AF& A& &7

LN
Suf o

KAu(CN)z, ethylmercu
1 3=

<

® X-d A7l A5 +4

A S5 X-A BAZFAANAM YoeE X-d F 54 dAF AXE HA
CuKa X-4& &z A7l AxHE ¢ X-4d AE3A= FAST o|xH4
AE71E AME3lH, MADNES Z2 a2 HA A7 g F£3& o
(Messerschmidt & Pflugrath, 1987). 3% A3 E Kabschel Wyl <)
223k} (Kabsch, 1988).

m
e
N

® A=A 4

dotf A}t st WA ofF vl=d Fx7F oln] HIHA U= AT
= A 284 (molecular replacement)o] 23t Y4 EFAE 2T
Atk o] WM fast rotation function® MA £}l orientationd #
31, translation function, R-factor search, correlation searchS ¢ A4S %
dtd &9 AAE ek olgA dold ZAMH S orentationT A&
rigid body refinement -+ R-factor minimization search't§ o & v AY
Al 3k o2, dx¢Ael A3 A (refinement)d EESA  (model
rebuilding)2 3t} A&l T2 o z2E= MERLOT, AMORE, GLRF

2

v}

..15...



and TF ¥+ POLARRFN, X-PLORS A}&3it},

23k FE7F oln] &EiA YA #v AFde ¥ FESF FEAE
ol 2]7) THEo] multiple isomorphous replacement¥ o2 94 FAE {2
& 4 9t} o] WA & difference Patterson synthesisE 3|48 A v 3
Aol g3 T35 dAEY AANE Folu o|2FE A (phase)S 7
Absic), o)u] AlR3lE T2 I1WEL CCP4 Program PackageE A-&3kt}
Aol AwEe A A B ZEIAE0] AEHEY, EF AEE 7198
F ALAZE 25

i r

@ AALEAE 34
HAEAE EHQO}“% Fourier synthesis& 3t AAEE A& AL 3}
CHAIN, O ®x QUANTA/CHARMN# #2 Z2Ig A&3td o
o] 23g wET (Jones et al, 1991). 7|24 A 9] Az $X i“}%
& A3} AAs 8ka, thA] (2Fo-Fc) mapsS A4tste] 23

to o) mL* H

@ BEs AL 2 22 B2y AL

Z712gQ A AAYPXY 2E EH4F7] s HAASH
molecular dynamicsell &3 AW ANS 3. AlgEeE T2y
X-PLORY TNT %+t SHELLX93, PROLSQ¢I™, ™3 A € B &
AL o2xg ¥kEsle ¥ ghel R-factor$t £& stereochemistryg 7}X
T BE¥E derh $2 2EE 4V fdAe dFG AN 7198
agia ta2as8%EE 982 3 X-A FxI7F B A7 Aol ofn At A
FEHFE oAFEE A5 F Yt EAREFY ALtd = Molecular
SimulationsAt2] Quanta, Charmm3} modeler L2132 A}-&-3kc},

flo wg

..1

A}

_16_



3.2 a7/ 3 U 4 23

1. t©hekd BE zhgdulolgl A~ wwla Terminal Protein DomainE o) A%

1) B3 ztgntoj#l= @92 Terminal Protein Domain® A3

B3 Zrgdnloldla whilA o Z9E A9 P gened BT 842719 ofrjiAte
2 FAEHY doen g4 &4do] watA terminal protein ©¥ 2, spacer,
polymerase, RNase H®] Yl FE2o=2 o]Fo{x 3t} terminal proteine 1
Met opv|:=itellAl 1789 ofvjiito] HA 9] domaine® <A lon,
polymerase®£0] AlZEE 304H ofbw =Ab7kA] Ejto] Holk FAO FA
& Ado, ggA DAFE 1789 on =A7kA] EIE AW olye
polymerase?] dH-Eo] ¥3== 336W olujeAit7tA] X EE HTh g
terminal protein domaine ¥ B £/ HEHEHE ARAT. =
3 iAol RGE go|dtA 7] ¢33t His-Tags terminal protein
domain®] N T C 9 ¢ Foju &% Fo EF EARGT.

@ AT A human hepatitis B virus(HBV) polymerase ¢ A%

a) pBPH(1~832 a.a.) :

pBAD18sE EcoRI & #d¢3ld fill-ind] ORFE %33t pBADI18s<}t
pMPH(pPMAL-C; vectorel HBV 2] P gene HAAE H&A)2] Sacl =
HindI site® Awstar  ligationA] A pBPHE cloning 3} 53t
b) pBTP(1~178 a.a.)

pBADI8sE EcoR1 site® ZH@ste] fill-in3] ORFE #FUTh
pBAD18s¢+ pMTP (pMAL-C: vector®] HBV terminal protein
domaing ¥27)2] Sacl ® Hindll siteE A&t ligationdte] pBTPE
cloning 3} %3 o}
¢) pBPOL(336~680 a.a.)

pBADI18s9] EcoRI siteE fill-indt3Z ORFE %Fvt. pBADI18s%
pRSET-POL®| Sacl 3 HindIll siteE Aw@3lo] ligationg® 2 Z4 pBPOL
& THEAUL
d) pCAL-n vectorel N-terminal¥-E]¢] deletion mutant 482 (TP &+

- 17 -



Eo| deletion® A)E Sacl I HindllE E AT

e) pCAL-n vector®] N-terminal®€]¢] deletion mutant 4262 (spacer%+H-
B 2374 deletion® A)E Sac I ¥ HindMlZE ¥ AT

f) pCAL-n vector®] N-terminal%¥E]¢] deletion mutant 4336 (POL-RH
domain)2& Sac I ¥ HindlMZ ¥ Aot

g) pCAL-n vectord] N-terminal®E]¢] deletion mutant 4414 (POL
domain &2 ZF 7R deletion ¥ A)E Sacl 3 HindlME ¥ ATt

h) pCAL-n vector®] N-terminalf®€l2] deletion mutant 4538 (POL
domain RHEFE E7}A)E Sacl I HindllE ¥ AT

i) pET 28 vectorel N-terminalfE}¢] deletion mutant 482 (TP¢| &
o] deletion® ZA)E Sacl ¥ HindlIE EUT.

i) pET 28 vector®] N-terminali-€19] deletion mutant 4262 (spacer %%
B 2F7+A deletion E3)E Sacl ¥ HindlIZ ¥ At

k) pET 28 vector®] N-terminal¥E 9] deletion mutant 4336 (POL-RH
domain)& Sac [ & Hindll& ¥ Ao

D pET 28 vector®ll N-terminal¥-£]9] deletion mutant 4414 (POL domain
UBE 2F 71X deletion BARA)E Sacl # HindlIE ¥ A

m) pET 28 vector®l N-terminal’*E]2] deletion mutant 4538 (POL
domain RFEFE E7t4])& Sacl # HindllZ ¥R (27 D).

n) pMAL-C2 ©| N-terminal¥E] 2] deletion mutant 482 (TP¢] &0l
deletion® A)E Sacl ¥ Hindll= ¥ A,

0) pMAL-Cz °l N-terminal*E]2] deletion mutant 4262 (spacer %5
Z 2744 deletion @ RA)E Sacl # HindllE ¥ AH.

p) pMAL-Cz ©| N-terminal#E}2] deletion mutant 4336 (POL-RH
domain)< Sac | ¥ Hindll& % T}

@) pMAL-C; © N-terminal®-E 2] deletion mutant 4414 (POL domain €

BB ZZ7HA] deletion ¥ A)E Sacl 3 HindlIE ¥ AT

r) pMAL-Cz ol N-terminal¥E12] deletion mutant 4538 (POL domain %

BERE E714)& Sacl ¥ Hindll& ¥ AT

s) pMAL-Cz ©l| terminal proteing Sac I ¥ Hindll£ Zz} pMTPE &
=4, insert®] & FE L ORFE %37] 93] PCRE cloning 3t

t) pET 289 terminal protein (amino acid 1788 74])& Ndel # Xhol &

2 g Yo pETPE YHEAUTH

@ AT A woodchuck hepatitis B virus(WHBV) polymerase®] #l1=

_18_



a) pPEWTP(1~172 a.a)

pCMWS82 DNAO|A Sacl# Pstl &2 TP domaing A3k Fof
pUC119¢] ¥k M= 43 enzyme siteE ©]&3td Sacl- Hindll
fragmentE pET-28a¢] ¥l th ORFE 2%7] 984 EcoRI siteg fill-in
3le] pEWTPE THEAT (1¥2).

b) pBWPOL(425~798 a.a.)

pBWPOLE %E7] sl WA WHBV P geneg EF3Z §l
pCMWS82 DNAdA POL-RH #%& Hindll ¢ Xbal o= ’Q‘:}f}‘_
pBAD 18S9l ¥ttt ORFE %3F7] 93] Sacl sitedlA blunt endE ¥
3 gelf ligationg Al#A pBWPRE WESITE 4714 ©A] RH domain%
deletion*] 1 pBWPOL& &4 3Fsith.

G

@ ATAA duck hepatitis B virus(DHBV) polymerase & A%

a) pBDTP(1~210 a.a.)

vector pBADI18s¢] EcoR13¥ Smal siteE HD3ta insert=
pSP65DHBV‘?' EcoR I & EcoRV siteE A3t ligationAl#A pBDTPE %t
EQt}h ©]AES EcoR1 siteE® 3} blunt-endsE ¥E©] self-ligationd}
o ORFE % %0 2 M cloning vector® W& th

b) pBDPR(365~836 a.a.)
pBADI18sE fill-in3le] ORF& %% Smal siteE A3l vectorg &
H|8l3  pSP6SDHBVE  Xmn IsiteE Zd@3dte]  blunt-ligation¥ S 24
pBDPRE W&

c) pBDPOL(365~783 a.a.)
pBDPR®] Ncol 3 Sall site® A3l RHE®S deletion*] 7} 3L fill-in
3t self-ligation A1 224 pBDPOLS WHE ST

¢) pBAD-P(1~832 a.a.)

pBAD18sE EcoRI & AHwslo] fill-ind] ORFE 233Ut pBADI18s%}
pMPH®| Sacl 3 HindIl site® A@3s}il ligationA]# pBAD-PE cloning
Skt
d) pPBAD-TP(1~178 a.a.)
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pBADI18sE EcoR1 siteE Aw3td fill-ind] ORFE %331th. pBADIS8s
9} pMAL-TPY Sacl # Hindll siteE 28} ligationdte] pBAD-TPE
cloning 3} %4 t}.
e) pBAD-pol(336~680 a.a.)

pBAD18s¢] EcoR1 siteE fill-in3tli2 ORFE %% pBAD18s%}
pRSET-PP¢] Sacl 3 Hind site® dAw@3}o] ligationg® 2 EZ4 pBAD-pol
2 WHENT
f) pPBAD-RH (680~832 a.a.)

pBADI18sE& EcoR IsiteE® A3 fill-in® 53 ORFE %351 pBADI&s
9} pMRH®] Sacl # Hindll siteE Z&t ligationdd pBAD-RHE &3
=

I~

2) td By zFyulolg] 2 wha Terminal Protein Domains 9] &3

@ E. colidlA]l TPEAF A A
Vector construction & expression

HBV polymerase gene® X333 A= pMPH vectorolA terminal
protein domain%?& PCRE o]&3le HHSE & F, o H¥g o4y
vector?! pET28(Novagen co)oll 6-Histag3dloll cloningst4t}. Cloning €
vector= IPTGel &8 T7 polymerase®] Z&o] f-EHE (43 strainol
transformation 8tdth. Transformationg F3ld AojZ cell& LB mediadl
A overnight W]%3st & thr] 100 2] 12 LB mediadl HZFste] OD 05 -
0.6 Alolol Al IPTG 05mMe] HEE #H7}sted, T7 polymerase 23 f X0
ojgk TP LHo| o]FolN=E 3yt IPTG H7F F 4 Azt wjdsin
harvest3} 3 th.

(1) 1-178¥ TP
Expression Vector : pET-28b
His-Tag : N-terminal His-tag
Expression Host : BL21(DE3)
Overexpression® 1} inclusion body® = o] 3
(2) 1-182¥ TP
Expression Vector : pET-22b

- 20 -



His-Tag : C-terminal His-tag
Expression Host : BL21(DE3)
Overexpression¥ Y inclusion body & €3
(3) 1-193 TP
Expression Vector : pET-28b and pET-22b
His-Tag : N-terminal His-tag or N,C-terminal His-tag
Expression Host : BL21(DE3)
Overexpression® 1} inclusion body® @3
(4) 1-20000 TP
Expression Vector : pET-28b
His-Tag : N-terminal His-tag
Expression Host : BL21(DE3)
Overexpression¥ Y} inclusion body® do{ &
(5) 1-21294 TP
Expression Vector : pET-28b and pET-22b
His-Tag : N-terminal His-tag or C-terminal His-tag or N,C-terminal
His-tag
Expression Host : BL21(DE3) or B834(DE3)
Overexpression¥ Y inclusion bodyZ €3
(6) 1-254 TP
Expression Vector : pET-28b and pET-22b
His-Tag : N-terminal His-tag or N,C-terminal His-tag
Expression Host : BL21(DE3) or AD494(DE3)
Overexpression® Y} inclusion bodyZ Eol 3
(7) 1-2929H TP
Expression Vector : pET-28b and pET-22b
His-Tag : N-terminal His-tag or N,C-terminal His-tag
Expression Host : BL21(DE3) or AD494(DE3)
Overexpression® Y} inclusion body® 2o 3
(8) 1-336" TP(Polymerase®] 45w E£3)
Expression Vector : pET-28b and pET-22b
His-Tag : N-terminal His-tag or N,C-terminal His-tag
Expression Host : BL21(DE3) or AD494(DE3)
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Overexpression® Y inclusion bodyZ €} 3
(9) pMAL-TP

pMAL-C; o] terminal protein® Sacl ¥ HindllZ %2 pMTPE W&
A, insert? & HE S ORFE %37 93 PCRZ cloning® th. pMTP
& E.colivl transformationdte] testd Z 3} overexpression®] HA=d], oA
2 ampicillin®} 74 FFs3 37°ColA 0OD600¢] 0.5~06°] =H IPTGE
inductiong 3t} IPTGY & AF ¥T=9 05mMe] HEEH i o] &
28° CollAl 55 A17+2 719 harvest3th. Harvest® A2 pelletdl lysozyme
3} protease inhibitorE 432 buffurE o] -70°Coll ¥ $ds 42 o
& AW icedl 0RAE Fo] AAE ZHAY 52 d¥AEL EHEAT
A2 gHolglEd, o)A S sonicationdtd] AEEL AFT TRl 3 W
<A dolAw7tx F F 14000rpmol A 40% F centrifugeE: =X
Supernatant® Xo}A amylose column®Z purify 36, pMAL vectord)
Xl WFEo] A= maitose binding proteing ©]&3F Aol
Resin® 1X column buffer 10 volume2 & equilibrium A%l ¥ supernatant
g &) thA] 1X column buffer 7 volumel & M oj5=32, 0.5M maltose
solution 3 volume® & elutiondtt}. o] AFE SDS-PAGER &4ttt

Terminal protein®] |

Affinity chromatography

His-TP¢ AA:his-tag®] fusion® @M Ao]m 2 His-bind resin & ©|&3}
o] metal-chelating chromatography& <33t} histidine2 imidazole®}
FZ7F #Ab8ted imidazoleZ elution® & 2™, 50mM NiSOs Buffer®
resing chargingA] 7] 1x binding buffer(20mM Tris - Cl 8.0/ 20mM
imidazole/20mM NaCl)Z equlibriationA]Z] % sample® bindingA| Z .
resin® 5% o]A& wash buffer® 253 400mM imidazole®] €Y UE
elution Buffer2# elutiond}tth. flow rate2 3ml/minZ 3} 2™ resin®]
binding capacityE® 123t 5L Wl ¥3td resin bed volumee] 30mile] =| A
34t} buffersd sampleo]= DTTS 22 reducing agent®} EDTAZF #H7}
92 FEE dg2oH elution ¥ 1M imidazole ©] E0]7F buffer®= 43138
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A A T strip buffer& 3] £ F 9] resing regeneration 3} % .

Gel filtration chromatography

affinity chromatographyol4 ¢@o}2 His-TPZ 371t Spoll A stirr
system(Gelman)g  AH&-3t9  2ml7bA]  F5383  midium  pressure
system(Bio-rad)S A}&3te pre-packed superdex 75(pharmacia)®* gel
filtrationd}F tF. 20mM Tris 8.0/ 20mM NaCl/ 1mM DTT/ 1mM EDTAS$]
buffer2 1ml/min® #&22 AF3 I 2™ fraction sizes lm/tubeZ 3%
o},

Ion exchange chromatography

gel filtrations A3 His-TP9 fraction® X} Mono Q¢ injection 3%
o},

buffer A (20mM Tris 8.0/ 20mM NaCl/ ImM DTT/ 1lmM EDTA)®}t
buffer B (20mM Tris 8.0/ ImM NaCl/ 1mM DTT/ 1mM EDTA)E buffer
B7F 0% A4 100%7FA] 4087t gradient® ¥YolFRem §%4L2 0.5ml/mine
2 3t

@ Insect cellol /] HBV polymerase®t 4TP¢ 2§

Vector construction & recombinant baculovirus generation

HBV polymerase gene® X &35l= pMPH vectorE templateZ PCR
mutagenesisE ©| &3¢l HBV polymerase®] N-terminalol FLAG
epitope(Asp-Tyr-Lys-Asp-Asp—Asp-Asp-Lys)2 coding® F U=
sequenced A Y3IAT. o]} #Zo] sequence’t HYE HBV polymerases)
open reading frame(ORF)3 3° flanking region®] epsilon site® g3}
baculovirus virus genome® Z recombinationdl  transfer vector$l
pFASTBACI(Gibco co.)9 cloningdte FLAG-pole vectorE 2335t
ATPe transfer vector= PCR< ©]& polymerase ORF$¢] 531 nt7}#]
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deletiond fragmentE 9o} FLAG-pole vector®] polymerase®] ORFE A
AstaL, o] siteZ 4AYdte cloning 8Flth. Cloning® transfer vectore
Bac-to-Bac system2 ©]&3}¢ recombinant baculovirus genomes U2
& Sf-9 cell®Z calcium phosphate®®-& ©]-8-3t4 transfections} 3 th.
Transfection 3 % 3 & Fo] WX harvestdto] virus stockeZ #7335

.

Cells & infection

Sf-9 cell> FBS7F 5% #H7l¥ TNM-FH mediadlA &3kt
Recombinant baculovirus®} infectiong #1314 %2 confluencyd 50%78 =
7} & seedingd}il, infection> M.OL7} 2-8 AERE 3t 2 A 7F A9
A infection® FBS7F 2% 3 7}¥ Grace's media® ZolFi % 2 4 39
cell& harvest3} %t}

In vitro priming & transcomplementation
FLAG-pole D3} ATP e?2 recombinant baculovirus® Sf-9 celldl infection
& 29 Fo) harvestste] lysis buffer(0.5% NP-40, 5mM DTT, 1mM
EDTA in PBS)E lysiso] & 13,000g& 15¥%3F centrifugation¥® supernatant
£ M2 immunoaffinity columng ©]&3Fd purificationdt Ath. o] &} 2]
purificationdt FLAG-pol&dNTP(dATP,dGTP,ACTP)E 72+ 100uM,
MgCLE 10mM= 311, P& labeling® dTTPE 5. Ci(3000Ci/mmol)S %
o] TN buffer(100mM Tris + Cl1 pH 7.4, 30mM NaCDellAl 1417k 30T el A
reactiondt 9 th. 4TP transcomplementation®} - purification# <] E.
coli TP 10ug® e RNA 10ugs lysateo] 2o] purificationdtil, o]
reaction?] TP protein 500ng®} & RNA luge ¥ FLAG-pol# % % 3l
3lo] reactiond$1t}. Transcomplementation®] tFg AHL 9 TP
e RNA9 thekgh ®isgto] st A3kt

1) ©] recombinant baculovirus¥ wild type polymerase®] N-terminiol FLAG epitoped ¢ 3
g2 polymerase® 23 3o},

2) ©] recombinant baculovirus® N-teminiolA 1777019 o}vji=ito] 2}z
type polymerase?] N-terminiol FLAG epitope-® &< HEje] 4TPE &

4% ¥efe] mutant
1} & 31 }
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2. B3 7+gdviojyl A~ @@ Terminal Protein DomainE ¢ Refolding® 2
A3 A9

ol A thekdl =7)9 terminal protein domainE& TEOIA HHAA
B3R B5% inclusion body3Hle] HALE AMAHEE oI
inclusion body& ¥ AA 3 A in vitroo) A refolding2 dS F3 3Rt

o

(1) Inclusion Body$] ##

ool A inclusion body® 23 ¥ TP domainZ 178 TP, 193¥ TP, 212
W TP% 37}A TP domaing 37Cel4 1 L LBE 71&th 0.D=05 FZ°
A HF F= 1 mMo] HEE IPTGE %A inductiong A2t IPTGE
induction¥ 4A)1z+ 7]2x 7000 rpm X 5E2E cellg XE&Th
resuspension buffer 100 mle] cell& Z # & sonication®® cells &3
3) Al AolR cell EFES 18000 rpm. X 0% AXE 4R/
inclusion body& A AZIt}. inclusion bodyE dxx & W& cell® &3
3] ZAlzElE Aol WS FRIEE $9 HAE 28 WA 3HE WHEIT
Yol A AL inclusion bodyE resuspension bufferd] 6 M urea’t £+
buffer 20 mloll ¥3 €& £oA 1A AE WA B A inclusion bodyE
Zo ity o]#A 4L inclusion bodyE 60%-70%74 = =53}A % refolding
o] &S 287 98lA 6 M urea’t EFHOIUE WA His-bind
resin® ©]-8&3% metal chelation chromatography® ®##AAE 3t A 95%
ol =% 2 inclusion bodyE At

(2) Refolding
RefoldingA] @ Ad] EojlE 6 M ureas wiuiwA © A o] nativedEl
2 foldinge] Y% 2 37] YA AL&etE WY o Z dialysis9 dilution #3
S A} 83T, dialysis HH2 uwread FEE6M >4 M ->2M >0
o2 HIAHSR uyread FTEE WAL A 0 M urea bufferdl] A
dialysisE & < ¢t} TP domaing refolding*lA+= 4 M urea®lsl& &%
7b yE st JAEe] AAEHAA dialysisyeol 8% UHe] HA X
o 9rE dilutionE L T Hole HAEC AAHHA ZolA TP domain
9] refolding®H o=z A3st AoE WAT. Refolding buffero] = 2ol
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native® folding3t=% 05 M L-Arg®} 05% N-laurylsarcosine ZL2]il
disulfide bond®} A4S 934 1 mM/0.2 mM GSH/GSSGE HolA ¥
Atk WA 6 M uread] *oldE 10 ml®) TP domain ©¥HE-E& 90 ml
refolding buffere] 1 ml¥ 718X 6 M ureas =8 06 M AEE 2FF
it ultrafiltration 2 3 & 10 ml AEE £9 oS urea’t EAA &
& refolding buffer® WA} dialysisA| AA urea® &3] AAZFRAT. ThA
L-Arg® detergent?! N-laurylsarcosine® AA37] 34 50 mM
Tris—-HCI(pH 7.5), 0.1 M NaCl, 1 mM Zn2+/Mg2+, 0.2 M L-Arg buffer®l
A dialysisE F383oh. ultrafiltration® 2 4 mi7kA] 35S 3 F gel
filtration chromatography$! Superdex 75 column®lA] 2 AAE A Th.
Superdex 75 columnolA Zt7zt¢] TP domainE< dimerd X A7]oA] 4
2E AL FAddA. gel filtrationol A Y} TP domaing ¢ refolding ] 5
2 F913l7] 984 DynaPro-801 Dynamic Lighting Scattering@ 4] & o] &
8od A monodisersed FEE ZAHE A= 3714 TP domain EF EX#F
o] 118-187 kDa B X E polydispersedtA Ut o] F F 712 A5 of
A A microcrystale]l A7l 279 HHIFE F3lo & AAHAL AEF

Al gl

3 A= FH2vE Az

HBV pol® in vitro$Ad< 93l 6XHis?} tag¥ pol ¥d A=
n= g wE9tl pMPHEYE epsilon 3 copy®t pole] Z&=&=
pRSETb(Invitrogen)¥ Sac/HindIIIH&o] Azg3sct. ol#1d A=
ol AN%EF ZTgAn=E T7 RNA &4 9 promoterd} 6XHis tags 7}
Az glew pHIS/POL#tR BE3td . MutantE 1-97, 262-336 12|11
1-336 pHIS/POL(ZZF CD212, ND262 283 POL)Z5E A& A (Apal,
XhoD)AE & fill-ing $3 frame-shift mutationd] 93 WEJNIL ©]
mutant DNA sequencing {22 13 AT

pCMV/MBP(CD199)¥ T73 cytomegalovirus(CMV) promotere] A} &4
sle) MBP7F HBV poldl N-terminaldl |8% 992d& 2ddse
pCMV/MBP POLS Wdete] HE 2w in vitro translation® HepG2 cell
o) A Al el e T A& e e A== HEAT
pCMV/MBP(CD1-199)2 POL9] AWHA amino acidellA] 199 &l 3} 33}

-

= B9 oligonucleotideZ ©]-83t4 stop codone 4¢3+ mutagenesisE

m?_,\'
M
R oHe
di to 1

ol
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stttk 28l WA Y nucleotide sequenceE DNA sequencing2 2 #1213}
AT,

HBV genome BAE MAstE Ao A, $-8+= protein priming stepdy
POL9 RT domain(e}u] =4t 330-679)¢] active site 59 9 A8+ primer
24 9L s FEo] TP domain(olrli=4t 1-199)d Aoq FFH3A1
protein priming%¢l, TP domain® AA POLTZo| active siteZ%F
release & Aoz 7|t o3 MEdL POL protein® monoclonal
antibody & ©|€% A2 A7 g3 #5FE F Uk 2E A7 Ysid
TP-specific monoclonal antibody: enzyme i 7]% o] tidA TP domain
o] FxHY HAF) FLAS AdsAT GHAL AAFA FA RAU
protein primings #H3d & & USE YEFAIT

olg]dt 7} AlAS 712 E & primer&# TP domain®l HBV %38
A FERAAY AgAHC HAE dolrux Pt ol F sty AAR FH
EAE dEstnA ot Bdo] oL HE EH57] H438to in vitro
translation® 2 POL® mutant proteing A3 A s} . POL coding region
2 T7 promoterdl <l ZA37] $18] pRSETb vectoredl His-Tagell
in-frame¥ Al cloningsdlith. EAE TP A3E F&3s FES 7] 93
ME TPE bait® AM&siol 7] wiFed FHLA7 §lE methionineo &
W3t 3, purifydtz] €18l MBP(maltose binding protein)E fusiond}<
LY 3 A o

4. In vitro translation ¥H%&

HIS/POL proteins 3 MBP/POL(CD1-199)+ WAls 59942 label= A
oY & methionine® L-[*S] methionined}olA] TNT coupled reticulocyte
lysateo] 93] translation 3ttt ¥F$Z7A-L [rabbit reticulocyte 25 ml}t
reaction buffer 2 ml, T7 RNA polymerase 1 ml, minus methionine(1 mM)
1 ml, *S-methionine(10 mCi/ml) 4 ml, ribonuclease inhibitor(40 m/mi) 1
ml, DNA template 1 mg] Promega 3 Al A A 33 X2 Ao nlgl 30T
A 90%7E WS W B3 50 mlE ). translationo] ¥ £24
£ cyclohexamide(HZ %% 20 mg/ml)E H718le] 2454 o wkgd o
3} productE 15% SDS-PAGE®} autoradiography® 2913} tHFigure 1).

e Zo] AxE constructE ©] &34 ZF mutant protein®] A H =X
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gelst7] 18  Promegarlel TNT-coupled reticulocyte‘é o] &3}
55 -methioninee] &4 3tolA] 50 mlol A in vitro translationd ¥ 2 ml &

T2 SDS-PAGESA A7 %53% & geld w1l autoradiography® &<l
&9tk 1 A43 RE in vitro translation product® AL XA 2
productE& AT F UMK Figure 2).

5. Terminal protein®] © 3} antibody 4t

pBAD 18s¢] HBV Y] terminal proteing cloningd pBTP7} overexpression
o] H7] W&, o] A& o] &3 TP antibodyE TEHI &}t 2 AF
< ANRAH WA pBTPE ampicilling 7 HFst 37" ColA OD600 0.
5~06°] & wW7tA] 712 % arabinose 0.3%Z induction 3tcth. 203 Al 43
Al BAIZFE 1% 4000rpmeE  10%37t cell®& downAlZIth  Pellets
lysozyme, protease inhibitor, DTT%& ¥ bufferd 43 -70°ColA €¥
& A J oA sonication® E cell€ 2t} 2thS 14000rpmol A 408 F-<F
centrifuge® E# 32 A7|A AL supernatant® 7}A| 3 prep cellE @i
prep cell SDS-PAGEE o] &34 crude ¢to] U+ proteinE & size @ E
283 W= AAd], mini SDS-PAGEE & uwo} & A9 gelS 97%
Reko g FAA TE F  sample bufferg 43¢ #9< crudeE loadingdrt). &
A%k Watt® runningAl71H PAGES] 98 dl2 2L size ¢ proteine] ®
A dHeA Hed, gel oldE wAUYE W IARES pumpE Foluol
fractions Witk 100~200H A XZ7A fractiond ©-2og ¥HMIEZE 1094

2 #Z0]A mini gelS Aol Er}. staining, destainingS A3 Y2 gelE B
Aztete Ao U fraction number®E & & I o T HIELS
Y2 mini gel& AEY, 2% A 3t crude oA ¥3lE proteing 2
T A B9 o]E A prep cell2 Ao]d protein< concentration® = H 3
Zo|1, antibodyE W=+ #FHFo g o7ttt 100pg9] antigend] L3
9]¢} Freund’s complete adjuvant® ¥ i 7F3}tAl vortexste] & 4=t}
Z7 WEo A antigen-adjuvant® E719 F tElo] FAEl 4~63F H
A2 FH)3 emulsion(100p¢g®  antigeno] FY3} EH3o Freund s
incomplete adjuvant® 412 )& O tgldd FALSILE BHE FALE &
4~6 Frit} FAletE el E T, BE FAE F31 71049 ]Ur@
20~40 m¢2] & ¥ o} antibody7t AAHEA Lolr Sk},

lﬂ

N
&,

o —lu‘. mlm tlo
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6. MBP(maltose binding protein) pull-down assay

MBF/POL(1-199)2 methionine®] & AefolA FAHE st ymXA
HIS/POL  mutant®  PS-methionine®  labelingd}e] 343 3
cyclohexamideE *@l8te] translationg ZZ23d4ct 2 %o 50 ml
MBP/POL(1-199)9} 50 ml HIS/POL mutantg 1:12 493 binding buffer(50
mM Tris, pH 8.0, 150 mM NaCl, 1 mM EDTA, 0.19% Triton X-100)2 #
& | mE @FE3 1 T activated amylose resing 4] 3L iceoll A 3087+
ukx] %9 washing buffer(20mM Tris.Cl pH 74, 200 mM NaCl, 1 mM
EDTA, 1 mM DTT, 025% Tween-20) 1 ml® 4% washing 3} 15%
SDS-PAGEY #7|9%% ¥ autoradiography® 1 Z#F 23}
2= TP A¢HE F9& dolx iz, MBP-TP+ in vitro translation
33 UM A mutant:= *S-methionine 2. & labelingdt $-9] cycloheximide®
translation® stopd ¥ 1:12 43 binding bufferE 718 ¥ ices oA
1A1ZF &<t incubationd} S th. 1 ¥l activated amylose resing #7133 ¥
of ohA] 30%3F incubationd $-°| washingdti SDS-PAGEZ Z 7|53
%o autoradiography® 1 A3}E 13t MBP-TP= HIS/POL serial
deletion mutantE o4 N-terminal® € (1-97)% RNase domain(680-842)%-&
dto] bindingdt®] & ZAHE dQoen] MBP-TP7F C-terminal deletion
mutant 1-212, 1-336, N-terminal deletion mutant 262-842, 414-842,
538-842, 616-842, N, C-terminal deletion mutant 336-680¢] bindingsl+= 2
FE dd. ol#ld Az u|Fo] MBP-TPE POLT %9 spacer,
RT(reverse transcriptase) domain®] $1x]3<& Ag&d 4 gloew o= TP}
primer2 283 2H RTY active sited] ZZ & ok L& FH3H}h =T
RNase H(680-842)¢} TP(1-97)¢] B A& &8 A8 primingAl9] RNase HE
TZ2F TPS+ #Ho] fl&E& AlAMEH

o9} & dAFE $EE= TP7} MBP#H:= #Atled fusion proteine] &A)3}h
HAZ POLY 7]%o] MBP-TPel & T332l ¥3}9} protein priming
wale Aoz 7lgiEo X ke R TP7F RT domain®] active site$] X
THE F Ade 2402 AlgHT

my =2 e
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. A7as

NQ[J

1. Transcomplementation®] 7}%53% ATPE wd¥ 4+ A= recombinant

baculovirus A & (Figure 3 and 4)

2. th¥3d BE zrdvlelalA~ @A Terminal Protein Domaing 9] #| 29}
¥ zA g

ZF 16% ojd9 2d HHE AR THE ZASS T BL21(DE3)E 9
cello A 37-18%= Alol9] 2xoA ©@¥Ao] inclusion body® A=A
(Figure 5, 6, 7, 8, 9).

3. B zrgviolzl2 @A Terminal Protein DomainE ¢ Refolding¥ 4
st A%

tH(Figure 10, 11).

4, FFa 2N TP domain® $X &<l

Hepatitis B virus®l A%, ©& retrovirus®} -+AF3F mechanismol &= &3}
I Bz 374 FT 2 initiation mechanisme] °]FojX = Ho=Z TP
domain®] TE 7]%°] A& Aoz Jldig®, TP domain® <A SH
protein-protein interactions 3= H A% XY ol FHIEA TF
9] active sited] A=A E FHELA Y. Hepatitis B virus®] 3
AE B o dHE S5 #8ke] in vitro translation®®
Hepatitis B virus 58 &4 #3219} serial deletion mutantE& A FH o=
Wyt o o]l& 7|22 3o MBP pull-down assayE A &8sst o] 2
3} Hepatitis B virus® TP domain< deletion mutantE 5 o}v] x4t 1-97,
680-8427FA] bindingdt#] €SS & F UNLe o]= hepatitis B virus2
priming @AY A TP domain®] TP, RNaseH domain® # A §lo] initiation
JojFg vem, TP domaino] AA FTH&EAL FFA spacertt RT
domaind] ¥1A&S & = AU
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In vitro translation products of polymerase mutants

Fig. 1. In vitra translation products of HBY Poi mutants. After translatiopn, 2
of tranlation products i analysized on SDS-PAGE and autoradiagraphy.
Description above the panel is the mutant name.
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Co-purification by amylose resin

o
(&)
5 & Q o~
. . 88 ® % O 330
In vitro translation products 'i) S8 229 3 §§5§‘3
labeled by %S-Met O «++ R 88 @ zZzZz
9 3 338 o0 o 370°
A O OO0 D O¢ U D0DDD
o o0 o a2 = aeadaa
A Py s AL &3 l«r@gg‘%% %

Labefing with
%S methionine

1 09
4 OO 212
R
335  COXOIIOTID 630
- —

EHEER interading
C—3Non4nteracting

Fig. 2. In vitro association between TP domain and HBV po! mutants. After translation, MBPPOL{CD199)
and the mutants is mixed with the binding buffer, purified by amylose resine, analysized on SDS-PAGE.
The detail steps are described in Maierials and Methods Arrow indicate the product which was bound to

TP domain.
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Fig 3. FLAG-pole, 4TPe ¢ 23-E& SDS-PAGEY 93 54,
3 EE 2 FLAG-pol® ATP protein® 41X & Jebdic),
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ATPg +TP+¢/
ATPe+TP+ ¢/TP+ ¢
ATPe/TP+ ¢

AcNPV +TP+¢
ACNPV+TP+ ¢/TP+ ¢

=
I}
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-

ATPe

Fig 4. E. coliclx 233 TP9} insect cello] A akd
g ATP99 transcomplementattion assay® %
SDS-PAGEZ ££4% AFolr}. /& purification® 7}
52 Jeidg. s e A WA lanee FLAG-pol
°] protein priming®ll 2|3} labeling¥ band& vl}E}
W, Al WA, u) H A JAEE
transcomplementation®l 93 E. coli TP7} protein
priming activity® 2.9 labeling® band& utebyich.

=
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pET-22b/TP336 pET-28b/TP336

66k =

45k -

36k =

- I+ S P -+ 8 P

Figure 5. & vector® A}&3o A E.coliBL21(DE3))olA] && 3 1-336
H TP domain( I-¢ I+ ¥ induction AEE S¢ P¥ cell extraction?
AS5HF94 JAAFE e
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Figure 7. Molecular chaperon® 2] co-expression
(pET-22b/TP212¢} pT-GroE)
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pET-220/TP178  pET-22b/TP200
| | |

-+SP MI-I+ S P
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Figure 9. pET-28b/TP212 domain® induction
(host cell2 BL21(DE3))
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