CHAPTER i

MATERIALS AND METHODS

Study population

One hundred and one captive gibbons are kept at the Krabok Koo Wildlife

Breeding Center, Royal Forest Departmeé heng-sao, Thailand. Most of them
were born in the wild and all were examii I8 alth. The population consisted of
52 males and 49 females raiaging-fom one'to @ Gibbons were identified as

Hylobates lar (white-han j . pileatus: -e{;- gibbons) and H. agilis

(black-handed gibbon) - é abita nailand. Another species that can

be found in North Vi oncolar (Tonkin black

crested gibbon), was als anded gibbons had their

offspring in house aged ogé afc ears, respectively. General description of each

- B

animals including name, spg€ies, micro ;‘ umber; cage, sex, age and color were
oidid < 2

The 34 animal keepers of Krabok Koo Center participated to the HBV pre-

recorded.

vaccination screening-rogr: es d 14 females with age

i)

om t_ﬁ serum bank at the Viral

ranging from 18 to 59 9
HBV positive se@of N

Hepatitis research unit, Chlﬂalcz‘-ngkorn Universi%Thailand.

e AUEINYNINEINS
ATARSAIUNRIINLIALL..

Dr. Bart L. Haagmans)
E.coli INVaF' (Invitrogen, USA).
pCR2.1 vector (TA cloning® kit, Invitrogen, USA)

VR 1012 mammalian expression vector (Vical Incorporated, USA)

o Bk LB D

Antibodies and anti-HBs (kindly provided by Dr. R.A. Heijtink)
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6. Enzyme immunoassay (EIA) Kit (DiaSorin s.r.l., Italy) for detecting :
HBsAg (ETI-MAK-3)
anti-HBs (ETI-AB-AUK-3)
anti-HBc (ETI-AB-COREK-2)

7. Enzyme immunoassay (EIA) Kit (Abbott Laboratories, USA) for detecting :
HBeAg (HBeAg IMX)
anti-HBs (AUSAB)

ant-HBo (CORZYME@) i /
8. HBsAg ELISA test kit 4-.. & ‘Biorad, USA).

er®, mson USA)

9. Blood collecting tibe (Vacutai

10. Saliva OraSure®Cg nologle Inc., USA)

11. PCR purificatio

12. StrataPrep EF Plg ' D Kit*(E _'-\,'-.,‘ 3\ A)

13. PRISM Ready Reattion L eoxy Termin ‘\5\ Cle sequencing kit (Applied
Biosystems, US m--

14. FUGENE™ 6 tragsfe |oﬁ;§ga 3oehringer Mannheim,Germany)

15. Lipo-fectamine™ 2000 & 3eag (= BRL,USA)

16. MicroAmp PCR tube (P W S

17. Microcentrifige .0.5and 1.5, dientific, USA)

Sn®Scientific, USA)

Ax en®@ientific, USA)

18. Polypropyleneé.

19. Pipette tip : 1El|, 200 pl'and 1000 1
20. Hematocrit capﬂ'amube

21. Mlcrﬂ H &}’ﬂuﬂﬁl%‘ﬁbﬂdﬂ@ﬂ ‘j

Glass re : Beaker, Flask , S;ylmderand reagent bottles (P rex, USA)

TR AR B B oo

fbinding EIA/RIA 96-well flat bottom plates (Costar®, USA)
24. Cell strainer 100 uM nylon and polystyrene plate (Becton Dickinson, USA)
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Equipments

9.

10.

1T

12.

13.

14.

15.

16.

1

18.

19;

20.

21

225

Centrifuge (Beckman GS-6R, USA)

Refrigerated microcentrifuge (Universal 16R Hettich, USA)
— 70 °C freezer (Forma Scientific, USA)

— 20 °C freezer (Philco, USA)

Blood chemistry automated analyzer (912 Hitachi , Japan).

Gel electrophe Scixehie upply \\ PAC300 Biorad, USA)
Gel Doc 1006 )

Spectrophotometry (Shimadz:

'

[ fr.h e,
Perkin-Elmer 310 Sequéncer (PE Biosystems, USA)

LA S
CO, incubator (TC2825-Shéllaby Uk

rdiyzer (Beoion

Autoclave (Hydro

Hot air oven (Memmert, West Germany)
Multi t‘& 7

ulti r(ka ‘
e B LB W E NS

tzerlan

e TR TA AN A

o & 0N

Proteinase K (Sigma, USA).
Phenol (Sigma, USA)
Chloroform (Merck, USA)
Isoamyl alcohol (Merck, USA)
Sodium acetate (Sigma, USA)



10.
11.
12
13.
14,
15.
16.
17.
18.
19.
20.

21

22.
23.
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Absolute ethanol (Merck, USA)

Isopropanol (Merck, USA)

Reagents for PCR analysis

10x PCR buffer (Finnzymes, Finland)

Deoxynucleotide triphosphate (ANTPs) (Promega, USA)

Tag DNA polymerase (DyNAzymeTM I DNA Polymerase, Finnzymes, Finland)
Il and Sau3A | (New England Biolabs,

Restriction enzymes : Ava Il , V

USA) “\ ;
Agarose gel (FMC Big -3‘.. &
g g —

NuSieve agarose (FMC Bioproducts; JSA)

B system USA)

3 -.~.

Ethidium bromide{Sigme

Template suppression rga ,/é

Polyethylené glye 81 6604 | e{

Polyethylenefglycel 890G g (?

CsCl, (Sigmagdlst a2

Uranyl acetate (Sig &"gig ol )

X-gal (Biobasic Ingt Gg#

IPTG and ampicillin (Biobas
picillin ( Bi00% _cgg@_

Streptavud :

. 3.3',5.5'-te e ( J."‘ rsham. Pharmacia

Biotech, USAm

Amino-9-ethycarbazole (AEC) (Sigmas USA)

R RBH IR G o 0

Sklm k (Mission, Thallancg

@Wﬂ“ﬂ SR AN A ¢

2611 5-bromo-4-chloro-3-indolylphosphate/nitroblue tetrazolium substrate

27,

(BCIP/NBT) (Biorad, USA)
RPMI medium and DMEM medium (Gibco BRL, USA)

28. Williams' E medium (Gibco BRL, USA)

29. Fetal bovine serum (Gibco BRL, USA)

30. Glutamine (Gibco BRL, USA)



31.
32,
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
§0.
51.
52.
53.
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Dexamethasone (Sigma, USA)

Insulin (Gibco BRL, USA)

Epidermal growth factor (Gibco BRL, USA)
Human growth factor (Gibco BRL, USA)
Normal goat serum (Gibco BRL, USA)
Penicillin/ Streptomycin (Gibco BRL, USA)
Geneticin G418 (Sigma, USA)

NaCl (Sigma, USA)
KCI (Sigma, WS
Na,HPO, (Mgfe
Glucose (Sigma, USA
EGTA (Sigma, US

cacﬁ%msmw g11N3

o MRS IN YA Y

Clustal X program, version 1.4

PHYLIP package, version 3.57c (J. Felsenstein, Department of Genetics,
University of Washington) : SEQBOOT program, DNADIST, NEIGHBOR
and CONSENSE software

TREEVIEW program, version 1.5
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Methods

1. Blood sample collection

Blood was obtained from gibbons by venepuncture during a brief period of
ketamine anesthesia during the routine health care program. Samples were kept in
blood collecting tube and sera were separated from clotted blood within 24 hours by

centrifugation at 1,500 rpm for 10 minutes. Serum was kept in individual microcentrifuge

tubes and stored at —70 °C until fu \ Wman sera from workers of Krabok
Koo center were collected by the Same pr

¥ —

re® collection system

following the specimen ali s collected by place the
; oked the pad back and forth a
few times until moisture, t “Dadiir 2lof o minutes with the mouth
closed. The pad was remowv @QE NOUtA" and  Inserted into the preservative
e vial, the vial tip was bended
over to snap off and placed into 1il -' aget be. Centrifugation at 2,500 rpm for

15 minutes was perfo i o0 the new tube. Saliva

-

samples were kept at 70-C-forfurtherstuch : :

3. Gibbon blood cmemical analysis m

To evalu fia i 4 K1 r, 200 pl fresh sera
of 40 random arﬂaﬂﬂst nﬁmmw% njcases were sent to
Central Laboratory, Chulalongk 'ﬁrj/ ity, Ki i 0 ial Hospital
for cIiniCﬁbﬁdﬁvaSﬂ/ﬁﬂ nﬁcﬁﬁt Iﬁﬂﬁsﬁﬂlobulin and
creatinine qby automated analyzer. All results were compared to the standard range of
normal human sample.

The level of alanine-aminotransferase (ALT) was determined by routine
laboratory procedure. The correlation of ALT level and HBV infection stage was

investigated. Statistical analysis was performed using t-test method and significant

difference was considered if the p value was less than 0.05.

T0043D48%
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Percent hematocrit was estimated by centrifugation of blood capillary tube at
2000 round per minute (rpm) for 10 minutes. Total white blood cells were counted after
treated with 3% glacial acetic acid and plate on Neubauer hemocytometer. Neutrophil,
lymphocyte, eosinophil and basophil were identified from blood smear stained with
Wright-Giemsa stain and counted under light microscopy. Chi-square test was

calculated to define the relation of complete blood count and HBV infection stage.

Qnti-HBc by enzyme- linked
/ q allable kit of DiaSorin Inc.

(Voricelli, Italy) according toHe i ' act er

Dupllcatlve analysis were

4. HBV detection

4.1 Serological methoa

All sera were determi

tested every samples. ing the recommendation of

each test..

HBV seropositivity @f sz > i nfirme -HBs, anti-HBc and HBeAg
by using ELISA commercial Kits fform At : ofe ue.\;~ different from initial screening
kits.

=
acgording to a previously

xed wi@1 00 ul lysis buffer and 20

DNA was ]‘7
@ Two hundrﬁul of eae
mg/ml proteinase K (Appe@% A). After incuastion at 37°C for 1 hour, sample was

extracted twice ﬂpﬂﬁé}%ﬁaﬂ ‘aﬁéw (ﬁﬁrﬂi)‘(ﬁre and precipitated

by adding 3.0 M%bdium acetate and 2 volume of absolute ethanol. The mixture was

kept at 61 ﬁ rj)m Aw ﬂItlgtﬂ E]ﬁﬂ]aﬁ( %l)f DNA was
performe aby centrifugation at or 20 minutes at 4 DNA pellet was

washed twice with 1 ml of precooled 70% ethanol. The supernatant was discarded and

method

DNA pellet was allowed to air dry. The pellet was dissolved in 20 pl of sterile water and

directly subjected to the polymerase chain reaction (PCR) method.
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4.2.2 HBV DNA ampilification and detection

HBV gene was amplified and detected by the PCR method. In this study, several
regions of HBV genome were amplified with different primer sets. The details and
sequences of primers are described in Table 2. Primers were synthesized and aliquoted
by Biosynthesis inc., USA.

PCR reaction was performed following the standard condition. In general, 5 pl

extracted DNA was added into the reaction, tube containing 10 pl of 10x PCR buffer,
200 uM of each of dNTPs, 20 pmg of e Ed and reverse primers and 1 unit of

. . ed \ / fo bring the final volume to 100
pl. The reaction tube was Placed ifito DNA WQGOO. The PCR cycle was

After the complete ied product was throughly
mixed with 6x loading the ine 2% agarose gel (w/v)
prepared in 1X Tris-bor opendix A). Elestrophoresis was carried out at

constant current of 100 € enol blue > reached about 1 cm. from

The nested PCRyof'S gene was a od fc DNA screening by 2 sets of
- -
primers 4% Primers E 2 d Re tion round and primers

F2 and R5 in the secong respectively (Tab e am@ication cycle required 30

cycles comprising initiatioriakgéf’c for 30 secends, annealing at 55°C for 30 seconds,

o U AT H T

The expected PCﬂJproduct is 1,038 bpi.

PréS1/PreS2 region was amplified for HBV genotyping anaIyS|s using primer P1
and P2 as indicated in Table 2. The PCR cycle consisted of 1 minute at 94°C, 1 minute
at 55°C and 1 minute at 72°C, followed by 30 cycles, each of 30 seconds at 94°C
(denaturation), 30 seconds at 55°C (annealing) and 1 minute at 72°C (extension), and

then one cycle of 1 minute at 94°C, 2 minutes at 55°C and 10 minutes at 72°C. The 479
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bps of amplified product was'used as template for genotype analysis and DNA
sequencing, respectively.

4.2.2.3 X gene amplification

To detect the precore/core promoter mutant (T1762/A1764) of HBV genome in
this study, the primers were modified from previously reported %" Primers Xo1 and
PC1 were used for the first amplification and primers Xi1 and Xi3 (Table 2) for the

secondary round. The identical PCR

ycles to the PreS1/PreS2 amplification was

performed. The 596 bps amplified pr ted to precore mutation analysis.

Gibbon HBV wholE™G&rGe 4 /@ modified from previous
description " Three pairs g er \) d to generate 3 overlapping regions of

NN

agme overed precore/core and a
I\
0
%

second was amplified bY pri . ‘.% \
T
surface gene of HBV. The ¥ e |ast fre \

gene was performed by prigers f@:q

the HBV DNA over 40 cyclesfwi i.g._‘:;m al 94°C for 30 seconds, annealing at

complete HBV genome (Tak
part of polymerase gene, BPr108 and HBPr33. The
ering the polymerase and
polymerase, surface and X

B \ 09, respectively. PCR amplified

50°C for 30 seconds and elon -7 or 30 seconds. The position and

orientation of sequencing g ) ik igure 8.
gy A

ﬂ‘UEJ’J‘YIEJVIiWEJ']ﬂ‘E
ammmmumwmaa
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Table 2 Primer sequences for HBV DNA detection and RFLP studly.

Primer  Length sequences (5'->3) position usage amplified

gene

F1 21 GGAGCGGGAGCATTCGGGCCA  3022-3042 Forward

S
R6 20 GGCGAGAAAGTGAAAGCCTG 1103-1084 Reverse S
F2 22 CATCCTCAGGQGAT G 3192-3214  Forward S
R5 22  AGCCCAAAAGACCCAGAAE 1015-995 Reverse S
P1 23 TCACCATA Forward ~ PreSt
P2 20 TTCCTGAAE Reverse  PreS1
Xo1 19 CTCTGC@G Forward X
PC1 18 Reverse X
Xi1 19 Forward X
Xi3 19 Reverse X

AULINENTNYINS
ARIAINTAUNM TN
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Table 3 Primer sequences for HBV whole genome sequencing (modified from Stuyver

et al., 2000)

(57)

Primer Length sequences (5'->3') position usage
HBPr1. 19 GGGTCACCATATTCTTGGG 2850-2868 Forward
HBPr3 21 CCACTGCATGGCCTGAGGATG 3226-3246 Reverse

HBPr14 17 TGGGGTGG “ Ge G 3104-3120 Forward

HBPr33 17 3104-3120 Reverse
HBPr87 22 1704-1723  Forward
HBPr108 20 CrARTO~ 1821-1840  Forward
HBPr109 20 BT k\u\\ " 1806-1825  Reverse
HBPr110 25 : EATCCA T :\k‘\e\‘ 1255-1279  Forward
HBPr111 25 ' ‘ ' Aw \ 2406-2430  Reverse
HBPr113 25 . CGG 1549-1574 Reverse

HBPr134 20 414-433 Forward

"?\\

! 3 803-822 Reverse

HBPr135 20 \ .._;'.;.A.__,:

HBPr374 25 " SCCAGAGG 1255-1279  Reverse
HBPr440 21 738758 Forward
HBPr446 20 ¥ 123032323 Forward
HBPr448 21 2868-2888  Reverse

L pC| HEGA
«--»Q W'] ﬂ
109108 1 33 440 135
e e = o oo
446 111 448 14 3 134 374 110 113 87

Figure 8 HBV genome organization and amplification regions using for the whole genome
sequencing. Position and direction of sequencing primers are indicated with arrows ©”. Black
arrows indicate three primer sets for overlapping PCR amplification of whole genome and

white arrows represent the sequencing primers of each region.
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5. Gibbon HBV molecular characterization method
5.1 Characteristic of gibbon HBV particles
The morphology including size and shape of human and gibbon HBV were
determined by electron microscopy. HBsAg positive sera collected from gibbon and
human were centrifuged at 10,000 rpm for 15 minutes at 4°C. The clarified supernatant
was taken to dialysis bag and covered with PEG-6000 to absorb water from samples

until the total volume was reduced to 5 ml. The samples were layered on a 15-56 %

eed centrifugation was performed at

28,000 rpm for 6 hours at 4°Gs e fractiond llected and determined for the

resuspened in 30 pl PBS ier. uri i articles, we oded on grid and stained
with 2% uranyl acetate b Y, te ler transm electron microscope.

5.2 Restriction frag

5.2.1 Identification o Jen YT
Aa s
The 479 bps amp eg-, 1/PreS2 gene from positive HBsAg
F - ] — =

WaRFLP as previously described "® |

Two restriction enzymés Ava Il and Dpn Il was inc y fised for digestion of the

2fe Jmixed with 3 pl of 10x
buffer, 6.5 pl of water argo 5 u 2, respgtively. After incubation at
37°C for 3 hours, the’ samples were run on gygomposite gel containing 2% NuSieve

agarose and 1ﬂ %H ’3 % E}%g% % E},ﬁaﬂ)%ed and DNA was

visualized by ethﬂ-'um bromide stamm@ The obtalned RFLP patternseyere compared
o AR IR TR A IV AG o =
genotype @lassification ">

5.2.2 HBV Precore promoter mutant (nt.1762/1764) analysis

The 596 bps PCR product of X gene was subjected to RFLP analysis using
restriction enzyme Sau3A | to investigate the precore promoter mutation at codons
1762-1764 as published elsewhere 1% 1o that end, 10 unit of Sau3A | were added to

the reaction tube containing 1X buffer, 20 pul PCR product and water, and subsequently
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incubated at 37°C for 3 hours. The RFLP products were subjected to electrophoresis on
a2 % agarose gel . The expected sizes were 596 bps for the 1762/1764 wild type, 465
and 131 bps for the 1762/1764 mutant, respectively.

5.3 HBV DNA sequencing and phylogenetic analysis

For automated DNA sequencing, PCR amplified product was purified using PCR
purification kit and DNA concentration was measured at OD,, with the

spectrophotometry . The 10-30 pmol of DNA template was mixed with 8.0 ul of Prism

minutes. The sequencing r oz d by adding 80 pl of 75%
isopropanol, vortexed bvrie v / | \ re for 15 minutes, and then
spinned at 12,000 rpm 4 Cfor "" \ ~\-\\ g pellet was washed once
utes before resuspened
with 20 pl of Template St igh Reage ‘ AT equenced product was heated at
~ 95°C for 5 minutes before e on a Per Elmer 310 Sequencer. Results
were analyzed using the Se@uep é_,(_m jat ‘ and submitted to GenBank
Database. - 7 |

Nucleotide se _,,(‘I‘ e ¢ tal X program, version
1.4. Bootstrap analys i ’ 100 replicates using
SEQBOQOT program. Ev@lionary distances were estimated by DNADIST, the distance
was clustered into phylogehetic groupings byg NEIGHBOR and CONSENSE software

from the PHYLﬂpHaH g %]\ Ek%] ﬁ w Ejrr] ﬂ%\ment of Genetics,

University of Was ngton). Genetic dlitances were &alculated usmgwe Kimura two-

ene 4 R FYF RS P Y o

constructién.



6. Surface antigen mapping of gibbon HBV

6.1 Antibodies binding to HBsAg of gibbon HBV by ELISA method

43

A panel of antibodies including their descriptions and binding positions are

shown in Table 4. All antibodies preparation in this study were kindly provided by

Dr. R. A. Heijtink (Department of Virology, Erasmus University and Hospital, Rotterdam)

Table 4 Antibodies against HBV surface antigen and their localization

Antibodies

F4-7b

S-antiS

FOH9

9A

1Ff4

anti 127

anti PreS2

anti PreS1*

anti PreS2*

24 b

28 ¢

mouse MOROGI

mouse monoclona

J

mouse monocio alanti S

*antibodies with out biotin ¢

A

RIaN

GonatrantFres:

co ﬁgated lfsed asc

AN

site Conjugated

Captured

Rkl

biotin

HRP

biotin

biotin

biotin

biotin

biotin

biotin

boitin

Streptavidine-HRP
Streptavidine-HRP
Streptavidine-HRP
Streptavidine-HRP
Streptavidine-HRP

Streptavidine-HRP

Streptavidine-HRP

Streptavidine-HRP

ntibodies

Mas
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HBsAg ELISA assay was performed in High binding EIA/RIA 96-well flat bottom
plates. The assay plate was coated with 200 pl of 1 pg/ml F4-7b monoclonal anti-S
antibodies in 0.2 M NaHCO, pH 9.6, for 12 hours at 4°C. Wells were washed three times
with washing buffer and blocked with 200 pl TBS buffer for 2 hours at room temperature.
After washing step, wells were incubated with 100 pl diluted gibbon or human samples
in ELISA Buffer (EB, Appendix A) and incubated for 1 hour at 37°C. Subsequently, well

were washed and incubations were continued with biotin-labeled anti-HBs for 1 hour at

37°C. Removing of excess antibo oS Were / rough washing step and complex

s at 37°C. Well were washed

coated and conjugated and human HBsAg were

estimated from the standa s coating and capturing

antibodies. _
In order to test the ani@odigs. THapping and human HBV, assay plate
was coated by F4-7b anti-S and captyred by d n f'tested antibodies. The captured

reagent for antigen-a ple. 4. Most of antibodies

were conjugated with: "1’- except sheep

polyclonal anti-S was corEgated directly' w RP. Color d@lopment of all assay was
performed by TMB substraté. s,

o B IR S SAR S ens vz v

4, indicated with Q,] were tested for b|@d|ng capamkto human and bbon HBV by
o VSRR T ] B o
samples afid bound to F4-7b-biotin labeling. Color developing steps are performed in
the same described procedure. Efficiency of antibodies binding to gibbon HBV particles
was compared to human HBV.

6.2 Inhibition binding of gibbon and human HBV by immune anti-HBs

6.2.1 HBsAg and anti-HBs positive samples
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Preparation of anti-HBs was performed as previously reported S Briefly,
serum samples were taken from individuals immunized with the following vaccines :
Engerix-B , Hepagens B and GenHevacB (Table 5). Samples were taken at least one
month after the last dose in the respective immunization scheme. Pooled serum
consisted of samples from five different vacinees with an average anti-HBs response for
the particular vaccination study. The commercially available hepatitis immunoglobulin
(Hepatect) and human monoclonal  anti-HBs (F4-7b and F9H9) were used as

references.

6.2.2 Inhibition binding.assay of ¢ an HBsAg by anti-HBs
In this experiment;«ii and human HBsAg binding

detection was prepared as deserit : 11..Gibbon numan HBsAgQ was incubated

A assay without removing

HBsAg/anti-HBs compl ) 0l > was nan monoclonal F4-7b anti-

Antibodies
ﬂuafmﬁmwmﬂ%a
F4-7b human ?onoclonal anti- S (Biotest Pharma)

AN IURN TS

Engerix- Bqa post-vaccination anti-HBs (yeast derived recombinant
DNA vaccine (adw2), SmithKilne Beecham)

HepageneB-anti-HBs post-vaccination anti-HBs (recombinant DNA vaccine
(adr) with PreS1, PreS2 and S, Medeva)

GenHevacB-anti-HBs post-vaccination anti-HBs (CHO-cell derived recombinant

DNA vaccine (ayw2), Pasteur Merieux Connaught)
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7. Binding of gibbon and human HBV particles to human hepatocyte cells

7.1 Cloning and expression of complete PreS1, PreS2 and S gene from human
and gibbon HBV

7.1.1 HBV surface gene amplification

The 1489-1522 bps of complete HBV surface gene carried only PreS1-PreS2-S
genes was amplified from gibbon and human positive sera using P1 and R5 primers

respectively (Table 2). The PCR cycle consisted of 1 minute at 94°C, 1 minute at 55°C

en one cycle of 1 minute at 94°C, 2
minutes at 55°C and 10 minutes t 503 [ ucts were analyzed by ethidium
bromide staining and visuali 7

According to the Fia | thEssee BsAg may enhance by the
cloning of downstream om ‘surface ge ond to the polyadenylation
signal. Within the pre -2 2] HB ace gene and additional

sequence of X gene/en viiichsis: BWN 0! e the level of surface gene

vector.

As shown in Fi%rg, Both od products ugnan and gibbon samples

were ligated into a pCR2 ]
to the manufacturer’s prﬁ;oo . Th vas transformed into E.coli INVoF’
and the positive clones alvere selected by X—gaI/IPTG and ampicillin resistance

phenotype. Plaﬂd%ﬁdﬂ:ﬂcﬂﬂéﬁ %ﬁﬁnﬂﬁrmned the inserted

gene by rapid purification method (Appendlx A).

QTR s e

The VR1012 plasmid, mammalian cell expression vector, was particularly well in
mouse skeletal muscle, lung and tumor cells. VR1012 contained CMV promoter, Intron A
and kanamycin resistance gene. Due to the protein expression of stable line in
mammalian cell required neomycin drug selection, modification of VR1012 vector was

performed (Figure 9). Neomycin resistance gene were cut from pcDNA3.1 vector and



47

inserted into Dra | restriction sites at nucleotide 3358 and 3377 followed by selection
VR1012/Neo” positive clone in E.coli INVaF'. Recombinant plasmid was selected and

purified by Miniprep plasmid extraction method -

. Drug resistant capacity were
tested by culturing transfected cell line with 0.5 mg/ml neomycin G418 for at least 3
weeks. Viability of cells and fresh medium replacement have done every 3 days.

HBV surface gene inserted in pCR 2.1 vector was digested with the restriction

enzyme EcoR | followed by a fill-in and de sphorylation step (Appendix A). DNA was

V site and transformed into E.coli
INVaF'. Positive clones were sélected | | tant phenotype. Plasmid DNA
was extracted by Miniprep pla | nd examined by restriction

enzyme digestion and sequen€ing” *au%- binant DNA was purified for the

transfection experiment using® | \@\«\\ i

1IC
manufacturer’'s protocol. : : ‘ ‘\\

3
7.1.4 HBV surfac 255 in ‘man .

'

modified Eagle’s medium (DM edliem) with: i@l bovine serum and 100 U/ml of

iprep Kit according to the

‘cells by immunostaining

detection

were cultured in Dulbecco's

penicillin/streptomycin. Cells were sg; n rell plate about 5x1 0° cells per well.

Culture was kept at 37 ierograms of purified vectors

U
were transfected into ':’f f’ nsfection reagent and
Lipo-fectin® Reagent aoErding to the manufacturers’ proto@ls. Transfected cells were
cultured for 3 days and fixedewith 5% paraformaldehyde in phosphate-buffered saline

e, st v BEQIA S LETI 1 FR S o 10 it

followed by 0. OS‘%IH O, in 70% ethangl Non-specifi &blndlng was b%ked with 0.5%
= QA ARSI UNATIHIG B e
and mous@ mAb to PreS2 region (anti-PreS2) was bound to transfected cells at 4°C for
12 hours. A signal was detected by incubating with streptavidine-peroxidase reagent
and color was developed by adding 3'-amino-9-ethylcarbazole (AEC) in 50 mM acetate

buffer pH5.0 and examined under light microscopy.



Kanamycin®

Neomycin®

,, promoter
t

VR1012

as cut and
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Intron A

HBV surface gene was amplified from gibbon and human sera

Figure 9 Diagram of VR1012 plasmid modification for neomycin resistant gene

expression.

CMYV promoter

Pst |
Sal |
Acc |
Bel |
EcoRV
Not |
Xba |
Bbe |
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7.1.5 Stable lines selection and extracellular HBV surface protein detection in
supernatant culture

Transfected cells were kept in culture with 0.5 mg/ml. G418 neomycin for 21
days. To discard the debris of unstable cells, wells were washed with PBS every 3 days
and fresh medium was replaced. Nontransfected cells were performed in the same
protocol as a control.

After selection, stable cell lines detached from culture plate by trypsin.

Total cells were counted and seeded onto'€ ate at the concentration of 1-3 cells/

well. Neomycin G418 was added to m dium tr tion of 0.5 mg/ml and culture
was incubated at 37°C wi — fo".7 (matant from each well was

determined for HBsAg titer b method. eted HBV surface protein stable

lines were collected and _jf€ezgd SZiNng \ ulture medium containing

N

an HBV were concentrated

7.1.6 HBV surfacé'pi
HBV surface protei
as previously described ¢ cultured in large scale for
surface protein production. A ril 51541;5'. ion 7
isolated from the pooled supernatawt'ﬁr
4°C. The precipitated was

ays, HBV surface protein was
ion wifh 6% PEG-8000 for 12 hours at
000 g for 45 minutes at 4°C
'V'- ‘-" 5% fetal calf serum.

HBV surface concohﬁted protein wag jconfirmed by immunoblot (dot blot).

Protein was droﬂduﬂ ’}Tw% %‘Lﬁew gla ﬂl ing membrane and

dried at room terﬁplerature Membranc& was blocked by 5% skim mi or 1 hour and

s )6 4 FHFE130 1S Wﬂﬂ@ﬁ‘ﬁl@ S

concentrafion 1:1000 was added and kept overnight at 4°C. After washing step, anti-

and concentrated 200 "‘"
Tl Immunoblo@g for HBSAQ @

human Ig — alkaline phosphatase conjugated was used as a captured antibodies and
color developed by 5-bromo-4-chloro-3-indolylphosphate/nitroblue  tetrazolium

(BCIP/NBT) substrate.
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7.1.8 Binding of HBsAg to human hepatocytes cell line (HepG2 cells)

Purified HBV particles were used as positive control for the binding assay.
Particles concentrated from HBsAg positive sera by ultracentrifugation (23,000 g for
18 hours) through a sucrose-density gradient (30%wt/wt) according to the method as
previously described""”.

HepG2 cells were cultured in 25 ml flask with RPMI medium containing 10%

fetal bovine serum and 100 U/ml penicillin/streptomycin for 7 days. The confluent

HepG2 were detached from flas tic cell dissociation solution and
washed twice with steriled PB 2 in PBS at concentration 4x10°
cells/ml were incubated with" 4 hours at 4°C. Cells were
collected by centrifugation | dtes, washed twice with PBS

\

containing 10% fetal calf human monoclonal anti-S,

-
biotin-labeled F4-7b mAD or 4 doclopal ant lotm labeling for 30 minutes
at 4°C. After addition £h (i !’ i B ‘buffer, FITC-conjugated
streptavidine was added co' iK: 'on % utes at 4°C. As negative

ET d
d.?;-.c; o :

il particles were processed with the

and positive control for the f r (FACS) procedure, HepG2

cells only and HepG2 incub
same protocol. Cells were then S ACScan analyzer and data were

processed using CE L flubrescence intensity (MFI)

values were obtained "f J}‘ e MFI of the samples.

In vitro HBV qucmln study

e NENTNYINS

8.1.1 Prlrfmry human hepatocytg isolation and culture

acw 61 ﬂeﬁm ﬁiﬁ)@'\éﬁ Wﬂé']ﬂ Eifter written
informed dgconsent before transplantation process. The removed tissues were
immediately kept in DMEM medium with 0.05% heparin and processed for cell culture.
Isolation of hepatocytes were performed using two-step collagenase perfusion
techniques“”). Liver specimen was perfused through small vessels on the cut surface of
the specimen with prewarmed buffer containing HEPES 10 mM, NaCl 137 mM, KCI 2.68
mM, Na,HPO, 0.7 mM, glucose 10 mM and EGTA 0.5 mM, pH 7.5 at 37°C. Using the
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same buffer, except without EGTA and the addition of 5 mM CaCl,, collagenase 0.05%
and DNase 2 KU/ml, were added until the tissue specimen becomes sufficiently soften.
The liver tissues were minced and suspended in perfusion buffer with collagenase,
incubated at 37°C for 10-20 minutes. The cell suspension was filtered through cell
strainer 100 uM Nylon and centrifuged at 50 g for 5 minutes, and then washed three
times with PBS.

Isolated  hepatocytes were checked for viability with trypan blue and
resuspended in Williams' E medium supp ; with 10% FBS, glutamine 2 mM,
dexamethasone 5 puM, insulin. 2 N \ }ptomycin 100 U/ml, epidermal
growth factor 10 ng/ml and. . mnan gr wth!factal Hepatocytes were plated

onto 35-mm collagen coated ' lates. New mium was replaced after 6

s A
N ',
e ey
N ovver )

hours incubation at 37° - y .

8.1.2 NKNT-3 ¢

NKNT-3 cell ling 1 frompfimany adult fufan hepatocyte cells *2 .

immortalizing gene was @')ke by argeﬂﬁter transient expression

of the Cre recombinase, _piec':iase recombinatio&’occurs between LoxP sites within the

chromosomally ﬂagﬂeﬂpfo']l% ﬁ mswmﬂﬁand Hygro-TK are

premanently excisgéd from the genome, whereas the neomycin resistance gene(NeoR),

PRI Y ..

penicillin/streptomycin and subculture were done every 3 days.
In this experiment, the Cre/LoxP recombinase reversion was activated by
PCDNA 3/Cre+ plasmid transfection into the NKNT-3 cells. The reversed cells were

checked the Cre recombinase activity by anti-SV40 immunostaining method.
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LoxP EMCV LoxP
IRES

— —
e QEGTETEGIS VLN T
MoML MoML

LTR  ATG HygroR-TK protein  ATG SV40 protein PG No ~ LTR

NKNT-3 reversed cells :
No HygroR-TK protein
No SV40 protein

Neo R protein

(i) An initiation co Ja LoxP récom ion target, whose overlapping

thymidine kinase_"I ygroR/H

(iii) The encephalomyocarditis virus mternal ribosomal entry site (EMCV-IRES),

o BUEAIND..........
ROV W S L b(hniek 0 31 g

resistance (NeoR) gene, but, importantly, lacking an initiation codon.

(vi) Another LTR proceded by its polypurine track. Only HygroR/HSV-TK and SV 40T
are expressed in transduction cells in the absence of Cre recombinase. After
Cre/LoxP recombination, the interventing DNA segment between the two
recombination target is excised, so that only cells having excised SV 40T -

become simultaneously G418 and ganciclovir resistant.
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8.1.3 Annexin V expression cell lines

Annexin V gene was amplified from human mRNA by RT-PCR method. Human
RNA was extracted from liver biopsy and Annexin V gene was amplified using primer
AnV1 (5' TAAGAATTCAGTCGCCATGGCACA 3') and AnV2 (5' TTGGAATTCTTAGTCAT
CTTCTCC 3'). Amplified region was cloned into pCR 2.1 vector and transformed to
E.coli INVaF'using the previously described protocal (7.1.1 to 7.1.3). Purified positive

clone was performed using the StrataP‘e F Plasmid Midiprep kit according to the

//)Annexmv in mammalian cells was

,d )
8.1.4 HepG?2 treate 3_

HepG2 cells were seadBiLdiL0 \\,i x1.0 cells/ml) in a 6-well plate
(075, O

for 8-12 hours, and DMSO \ concentration. Cells were

manufacture’s protocol. Cloning

detected by anti-AnV antibodi

kept at 37° C with 5% CO, fofl? dbyé Befare i ' ent ™ .

8.2 HBV Infection stual ; les and HBV positive serum

Purified HBV pagiicles ) '_ iBsAg positive sera by

ultracentrifugation  (23,000" g Y0UrS) tr@ a sucrose-density gradient

(110)

(30%wt/wt) according to the escfibed . One million particles of

HBV or 1:5 dilution of HBV posm Wm 316 i béted with host cells culture for 6

hours at 37°C in serum-fieé n containing inoculum,

ﬁ,’v
1\“ ith PBS. New medium

cells were extensively-ai

was added and incubatg at 37°C in 5% CO,. Culture meditm was refreshed every 2

days. Starting at day 0, cell§’ and supernatant was collected every 7 days after infection.

sorev i 21T WEI 11

8.3.1 Deteﬂlon of HBV Covalen@/ closed circ r DNA by PCR
QYNGR HF AR e
described!"”. Briefly, the extracted DNA was objected to 30 amplification cycles by 1
minute at 94 °C, 3 minute at 72 °C. To minimize self-annealing of partial elongation
products, there is no annealing step. The sequences of the oligonucleotides used for
amplification are as follows:
HBV 2537+: CCTCTGCCGATCCATACTGCGGAAC
HBV470- : CTGCGAGGCGAGGGAGTTCTTCTTC
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HBV1966+: TGCCATTTGTTCAGTGGTTCGTAGGGC
HBV2830-: CCGGCAGATGAGAAGGCACAGACGG

The primer pair HBV 2537+/HBV470- is approximately 100 to 1000 times less
efficiency on the relaxed circular (rc) than on the ccc DNA. The primer pair
HBV1966+/HBV2830- equally efficient on both templates. The estimated sized of rc and
ccc DNA are 864 and 1115 bps, respectively. (Figure 11).

8.3.2 Immunostaining of HBV protein producing from hepatocyte infected cells

HBV surface protein produce sicle the infected host cells were detected by

mouse monoclonal antibody adais T proteifi geSZ). Infected host cells were
fixed and stained using theé"SAME piox wunder the topic 7.1.4. The

biotin-labeled anti-PreS2 antik \ x \ d.cells at 4°C for 12 hours. A

I g‘ \\\\,_x.

signal was detected by and AEC substrate color

development. The positive der light microscopy.

ﬂUEJ’JVIEJ'ﬂ?WEJ’]ﬂ‘ﬁ
amaﬁﬂimum'mmaﬂ
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Figure11 Strategy for the sqk—:ﬂilve detection ofyrgpaired cccDNA by PCR. (A) The viral

genome in the f l%&]d’ﬂ %Cﬁmﬂ‘ﬁew Hh’}ﬂ ﬁboth strands. After

uncoating, the geﬂ])me is transported i?o the nucleua where it is Conﬁrted into a ccc
moleculq%'ﬁr ﬂﬁaﬂﬁmyﬂ% WWE}’%}&W Ej the minus-
strand, rc@nd ccc molecule can be detected with the same sensitivity. If primers are
selected that amplify across the minus-strand gap, amplification of the RC DNA is only
possible after self-annealing of the partial elongation products, as cccDNA form in

. (113)
infected cells .



	Chapter III. Material and Methods

