CHAPTER Il

MATERIALS AND METHODS

Study population

In the comparative study of different genotypic methods, thirty-five plasma

samples were obtained from ten chronic HCV patients from the Erasmus MC, Rotterdam,

The Netherlands, seven chronic
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Cell lines : NJ\JT-3 (klndly provuded by Dr. Ba Haagmans)

Ryt TEDANLAN3
3 mmﬁmm TR,

6. HCV-SOD antigens (derived from HCV 1a genotype) :

- SOD-SDS (control human superoxide dismutase)
- SOD-c22-3 (core : amino acid 2-120)
- SOD-c200 (NS3/4 : amino acid 1192-1931)
- SOD-NS5 (NS5 : amino acid 2054-2995)
(kindly provided by Chiron Corporation : Emeryville, CA)
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7. Vaccinia virus wild type (kindly provided by Chiron Corporation : Emeryville,
CA)

8. Recombinant vaccinia viruses expressing HCV genes derived from HCV 1a
genotype (kindly provided by Chiron Corporation : Emeryville, CA)

vv-poly (amino acid 1-966)

vv-NNRd (amino acid 364-1619)

wv-NS4 (amino acid 1590-2053)

w-NS5A (amino acid

vw-NS5B (amln

(the dlagram wqb v@ been shown in Figure 6 )
9. EBV supemat ,

¢
10. PCR puirification ki
11. StrataPrep
12. PRISM Rea

Biosystems,
13. ELISPOT reag
Sweden)
14.
19; ep-Gel Cle - pendorf, Westbt ,

16. MicroAmp

cientific, USA)
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22. Glassware : Beaker, Flask , Cylinder and reagent bottles (Pyrex, USA)

17. Microcentrifuge tube : 0.5 and 1.5 ml. (AxyGen

23. Tissue Culture Flask, Culture plate, Sterile serological pipette 10, 5 and 1 ml
(Costar, USA)

24. Cell strainer 100 uM nylon and polystyrene plate .(Becton Dickinson, USA)

25. Counting chambers

26. Nitrocellulose-bottom Silent Screen Plate 96-well (Nalge Nunc International)
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27. INNO-LiPA HCV Il kit (Innogenetics N.V., Ghent, Belgium)
28. INNO-LiPA HCV Il Amplification kit (Innogenetics N.V., Ghent, Belgium)

Equipments
1. Centrifuge (Beckman GS-6R, USA)
2. Refrigerated microcentrifuge (Universal 16R Hettich, USA)
3. —70 °C freezer (Forma Scientific, USA)

. Hot air oven (i emmert West Germany)

RS nenns
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21. Gene pulser apparatus (Biorad, CA)

22. Gene Pulser® Cuvette (Biorad, CA)
23. Microwave oven (Sanyo, Japan)

24. Multiwell harvester
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Reagents
1. Phenol (Sigma, USA)
2. Chloroform (Merck, USA)
3. Isoamyl alcohol (Merck, USA)
4. Sodium acetate (Sigma, USA)
Absolute ethanol (Merck, USA)
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DeoxynucleotW’ g) | 1€ga, USA)

Taq DNA po ) merase Finnzymes, Finland)

9. Restriction enzymes : Ava ¥, Smal bo | (New England Biolabs, USA)
10. Agarose gel (FMC Big - s,U

11. NuSieve rose (FMC _A__
12. Ethidium brofnic :
13. Template suppression reagent (TSR) (Applied l;Dsystem USA)

Bube by (TR
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18. X—gal (Biobasic Inc., Germany)

19. IPTG and ampicillin (Biobasic Inc., Germany)

20. Streptavidine (Amersham, Pharmacia Biotech, USA)

21. 3,3',5,5-tetramethyl-benzidene (TMB) substrate (Amersham, Pharmacia
Biotech, USA)

22. Amino-9-ethycarbazole (AEC) (Sigma, USA)
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23. Anti-mouse |g — biotin/avidin HRP (Amersham, USA)

24. Monoclonal antibody to NS3 protein (5F-1, Organon)

25. 5-bromo-4-chloro-3-indolylphosphate/nitroblue tetrazolium substrate
(BCIP/NBT) (Biorad, USA)

26. RPMI-1640 medium (Gibco BRL, USA)

27. Fetal bovine serum (Gibco BRL, USA)

28. L-Glutamine (Gibco BRL, USA)

. CaCl, (Merck;
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47. KH PO, (Sigma, UK)

43.

48. MgCl, (Sigma, UK)

49. Sodium-N-Lauroyl-sarcosinate (C,;H,,NNaO,) (Sigma, UK)
50. Phytohemagglutinin (PHA) (Sigma, UK)

51. Interleukin-2 (IL-2) (Genzyme, USA)

52. Lymphoprep ™ (NYCOMED PHAMA AS, Oslo, Norway)
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53. Tween 20 (Sigma, UK)

54. Pooled human serum

55. Dimethyl sulfoxide (DMSO) (Sigma, UK)

56. 3H-Thymidine (Amersham Biosciences, Sweden)
57. LB medium (Gibco BRL, USA)

58. Cyclosporin A (Sigma, UK)

59. Anti-CD3-Cy5, anti-CD4-FITC, anti-CD8-FITC, anti-IFN-Y-PE, isotype control-

60. Lipo-fectamine N

2. PHYLIP package 57 ';~. Department of Genetics,
University of Washingto ‘program, DNADIS HBOR and CONSENSE

4. Cell Quest software'(Beekion DickinsonyiSa

Methods

. ‘1'-’
1. Anti-HCV serologic w}

Anti-HCV serology was pe'rformed using a ca‘umercially available third
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2. Plasma collectlon
Plasma was separated from whole blood by centrifugation at 2,000 rpm for 10

min and kept at -70°C for further analysis (RT-PCR for HCV-RNA and HCV genotyping).



46

3. PBMC isolation

Peripheral blood mononuclear cells or PBMCs were separated from whole blood,
using Lymphoprepm by centrifugation at 2,800 rpm for 30 minutes. Cells were then
washed with PBS for 3 times, cryopreserved in freezing medium (Appendix A), kept at
—70 °C for one night before transferring to liquid N, and storage until used for HCV

immune response study.

4. RNA preparation, c-DNA synthesis va ted PCR amplification
The viral RNA was extrac‘gig‘}g ‘ /) a by guanidinium method "“® .
"'h._-_ . '
One hundred pl of each samplé was mixed wi TC-2ME (Appendix A). After

7 raq(ba_“_‘&-@hjxture of 50 pl 2M sodium
:hbpmyl\% (49:1) , vortexed for 10
ites. :The sample w

centrifuged at 14,000 rpm

inverted mix and vortexi

centrifugation at 14000 rpm f A pellet was washed twice with 1
ml of precooled 70% fthanol. _..};_: ,,:pirPWS .discarded and RNA pellet was
allowed to air dry.4The RNA pellet was resusp in 10 pl DEPC

(diethylpyrocarbonate) ited sterile water anc s a template for RT-PCR.

The RNA was heated to °C for 5 minutes, cooled on icé-'ind incubated in a reaction

mixture containing1 ":13 ri 1 TPs, 20 U Rnasin

ribonuclease inrﬂoﬂﬂm ﬁﬂﬂv mﬂnﬁﬁ 37 °C for 1 hour to

generate ¢ 2 o/
A2 A DA LML AR rcnor oo

>

gene was gmpliﬁed for HCV DNA screening by 2 sets of primers.“o‘m Primers 410 and
954 were used for the first amplification round and primers 951 and 953 in the second,
respectively. The details and sequences of primers are described in Table 4. The
amplification cycle required 35 cycles comprising an initial step at 95 °C for 3 minutes,

denaturation at 94 °C for 1 minutes, annealing at 48 °C for 2 minutes, extension at 72 °C

for 2 minutes, concluded by a final extension step at 72 °C for 7 minutes in an automated
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thermocycler (Eppendrof). The 405 bp PCR products between positions 21 and 383
were analyzed by electrophoresis in a 1.5% agarose gel stained with ethidium bromide

and visualized on a UV transilluminator.

Table4 Primer sequences for HCV RNA detection

Primer  Length sequences (59 3') position usage amplified gene

I&, outer reverse core

410 20
954 25 -54-(- outer forward core
951 21 inner reverse core
953 24 inner forward core
NNRdF 24 NS3
NNRdR 20 NS3
5. HCV genotyping methog

Thirty-five samples de lation were used. Four methods for
HCV genotyping according to gej:éf,@‘p?{ , RFLP using two different set of

5.1 Restriction , v
||
The 405 bp ampjid product of core gene was genhotyped by RFLP using two

different sets of icti "ﬁ ﬂ\f 9,1 , restriction enzymes
Acc |, Mbo | an ‘ﬂﬁe SYLEI i :ﬂ ﬂoro ?—Iﬁ The second one, a
method described, b or.et mtﬂ e riﬁy ‘ ﬁi d Sma | was
used. aﬁeﬁﬁﬁ fnii rﬁ;ﬁs’:in ﬂﬂ;j ﬂ also slightly
different.

The experiments were done, with lightly modification from previously reports, as
followed, a volume of 15 pl of PCR product was mixed with 2 pl of 10xbuffer, 10 units of

each enzyme and adjust volumn to 20 pl with water. After incubation at optimal

temperature for each enzyme for 4 hours, the samples were analyzed by electrophoresis



48

using 3% NuSieve agarose gel (3:1), stained with ethidium bromide and visualized on a
UV transilluminator.

The expected RFLP electropherotype patterns should be obtained from RFLP
using both conditions were shown in Table 5 and 6. The interpretation of HCV
genotypes of samples were derived by comparing with the expected restriction

endonuclease patterns shown in Table 5 and 6.

Table 5 Electropherotypes expected ‘ n I, Mbo | and BstN | digestion on 405 bp
fragment. ~ i:x

.Typeon 1a 1b : A \\2cC 3b 4a 5a 6a
405 bp
Accl 202 394 ¢ af -, 694\ )81 394 219 394 394
- 200 8 175 8 8
8 8
Mbol 296 296 81 142 180 244 296 181
106 106 — 10 : 106 106 106 106
or 106 52 77
236 V——‘ : 38

w
= gugiganinenT
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Table 6 Electropherotype patterns from Ava | and Sma | digestion of the 405 bp core

fragment
Pattern Fragment length (bp)
A1* 148 101 94 38 24
A2 148 101 94 62
A3 148 139 94 24
A4 172
A5 139 24
A6 233
AT 148 24
A8 172
A9 172
A10 163
A11 260
A12 311
A13 210
s1* 163 | 48 g
S2 257 Vl
S3 w0 o o4 52 .
- BUBTNENINYING

AT TN INGTA B

Interpretation :

Genotype
1a
1b
6a

common patterns
A1S1, A281
A3S1, A4S5
A12S5
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5.2 Sequencing and phylogenetic analysis

The 405 bp PCR product of core region were purified from agarose gel for
sequencing using the Perfectprep Gel Cleanup Kit, according to the manufacturer's
specifications, and subjected to 1.5% agarose gel electrophoresis in order to ascertain
their purity.

Concentration of the amplified DNA was determined by measuring the
absorption of every sample at 260 nm in a UV spectrophotometer. The concentration
was calculated according to the formula 1" ?D 260 = 50 pg double-stranded DNA.
Between 10 and 30 ng/ul (3-6 ul) of each. D ’,‘}mple were subjected to cycle
sequencing using 8 pl of dye terminator from a DNKédeguencing kit and 3.2 pmole of

specific primer (in a final f8actio lume of 20 pi) in 2 thermocycler. This round of

amplification was performe Qfdmg the manufacturer's specifications, using

upstream primer 953 anc by usmg downstream primer 951 to amplify the

particular DNA strand offintegestifo fuﬂher equencmg The extension products were

ess . unmdorporated dye terminators by ethanol
nufaciurer S.-‘SJPGCIT" ications and subjected to sequence

JAJ

ne;i_c:‘::AnaIyse_;@ggarding the rest of the subsequent

subsequently purified f

precipitation, according to t
analysis by ABI Prism 310
steps, we referred to the ABI Prism (‘YITOGeneﬁh'alyser user's manual.

Nucleotide seoﬁjences were muItlphed and allg_eé with Clustal X program,

version 1.4. Bootstrap’énalyss was performed for values remjesentlng 1,000 replicates
by SEQBOOT program.—) Distances between pairs of sequences were estimated by
DNADIST program .of PHYLIP"package.(version, 3.5¢). .The.distances were clustered
into phylogenetic' groupings ‘oy 'NEIGHBOR"and CONSENSE softwares from PHYLIP
package, Equivalent phylogenetic relationships were also found-in the maximum
likelihood' analysis. “TREEVIEW Cprogram;«version 15, ‘was..run | far' phylogenetic tree
construction.

New sequences obtained in the study have been submitted to GenBank and
have been assigned accession numbers as shown in Appendix C. The genomic
sequences of 11 different HCV strains were obtained from GenBank to be used as
reference standard sequences for phylogenetic tree. The accession numbers were

namely: AF 387806(1a), AF 333324(1b), D 14853(1c), D 00944(2a), D 10988(2b), AY



51

070175(2¢c), D 17763(3a), D 49374(3b), Y 11604(4a), Y 13184(5a), Y 12083(6a). HCV
sequences on the same node were interpreted to belong to the identical genotypes.

5.3 INNO-LIiPA assay

In this procedure, labeled PCR products obtained from the 5' NCR (from INNO-
LIPA™ HCV I Amplification kit) were hybridized to immobilized oligonucleotide probes
which were specific for the six major types and can identify most subtypes. The principle

of this test and also the structure of the strip are shown in Figure 5.

Made hoe
- Coxj. enim1

Angyl vonimd

€W u D WA -
Al s I...
N

) HCV:;:::ZQn 1gﬂgpregvlargr[nﬁijfollows :JBHDS (2x10° cells) in R10F
WY A1 N ART Ry 0ie] (13100 2

(NS3/4) and SOD-NS5 at 3 pg/ml final concentrations. After 6 days, 1 pCi of *H-
Thymidine was added in each well and radioactivity of incorporated DNA was measured
after an additional 16 hours by liquid scintillation counting. Proliferation was considered

positive when stimulation index (cpm obtained in the presence of antigen divided by

cpm obtained in the absence of antigen) was = 3 and A cpm (the difference between
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cpm obtained in presence of antigen and cpm obtained in the absence of antigen) was

> 2000.

7. Detection of IFN-Y production

Two methods were used for detection of IFN-Y in this study.
7.1 ELISPOT method

Nitrocellulose-bottom Silent Screen Plate 96-well (Nalge Nunc International) were

coated with 100 pl of the IFN-Y monoQk\J Wy at the concentration of 1 pg/ml in
0.1 M carbonate blcarbonate-hu‘\fl.‘;b 9 #re incubated overnight at 4°C.
.-H

Unbound antibodies were Wa 3 uccé@ings with PBS. The coated
wells were blocked witW e/ medium ' s in 37°

incubator. After that the f

each well at the concentration -'df_ g/@ mcubated for 3 hours at room
temperature. The plates were rifsed s ttm'%m ion_in PBS containing 0.05%

AB) for 1 hour. Unbounc}j S was ren ShEF thoroughly with PBS, and
finally, 100 pl of 5-bromo-4-chIoro-3-|ndolylphosphate/mtroblue tetrazolium substrate

solution was adcﬁ qu\Ja %n?ﬂ; ﬁ%ﬁﬁaw Wf%‘; The color reaction

was stopped by éxtensive washings 3 tlmes with dlstllled water, and after drying, the
S N ﬂ“‘ﬂ‘ﬂ‘iﬂé SHTINENA Y
For‘detection of IFN-Y production by PBMCs induced by HCV proteins, 2x10°
PBMCs were incubated with indicated HCV-SOD proteins (or negative, positive control)
for 24 hours in round bottom 96 well culture plate and transferred into the ELISPOT plate

that had already coated with anti-IFN-Y for overnight at 4 °C and the assay was further

performed as described above.



53

For detection of IFN-Y production induced by BLCLs that present HCV proteins,
1x10° T cells or 2x10° PBMCs were incubated with 2x10° inactivated BLCLs presenting
HCV proteins (or medium with PHA as positive control) in a round bottom 96 well plate in
37°C incubator for 4 hours before transferring to anti-IFN-Y -coated plate. Detection of
anti-IFN-Y production was continued as described above.

7.2 Intracellular IFN-Y detection using FACS analysis

Liver-derived T cell lines (2x106 cells) were resuspended in 2 ml of R10F and
plated in 6 wells plate and stimulateqx* wnth autologous BLCLs infected with
recombinant vaccinia-HCV, a Slogous transfected with pNS-HCV and

control autologous BLCLsp@-Sjwas@he ratio of 4 pl Golgi Stop/ 6

ml medium and further inc

with staining buffer (Appe
then divided into 3 tubes.

markers and intracellular | i U&IO

incubated with anti-CD3-Cy5 @an apl;;-QD4 @Z
CD3-Cy5 and anti-CD8-FITC a theﬁhTrd

.i'fa-\r

staining was used. After that cel é wa times by 1 ml staining buffer and

th S o?!d were incubated with anti-

n isotype control for intracellular IFN-Y

resuspended in Cytlflxlgytopenﬁ sdl'&tkjn f@r %{es at

4 f The permeabilized cells

F-

were washed 2 »----——‘-——e----é--—»——---.,_—:.-----—-4--.- lingen) and stained for
intracellular IFN-Y produ?jon by using anti- I or 3ﬂminutes in the dark and on
ice. After this the cells rere washed 2 t s with 1x Perm/Wash solution and

resuspended .nﬂsdull Haﬁ}gw E‘ﬂrﬁ W:EJ ’”f|ﬂs§ FACS analysis was

performed by FACScan flow cytometer%and analyzegwth Cell Quest s Q_'gftware.
YWIANNIUNATIINYIAE
8. Isolatioryof liver infiltrating Lymphocytes
Needle liver biopsies obtained from 7 chronically HCV-infected patients at out-
patients clinic, Dijkzigt Hospital, Rotterdam, The Netherlands were washed extensively in
phosphate-buffer saline (PBS) to remove contaminating blood. To disrupt the hepatic
tissue and to release infiltrating mononuclear cells, liver specimens were minced by

scalpel and then digested with 0.5 mg/ml collagenase/dipase enzymes and 40 KU/ml
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Dnase | for 30 minutes in 37 °C incubator. The suspension was filtrated through a cell
strainer (Becton Dickinson) and centrifuged at 1,600 rpm for 10 minutes. After
discharging the supernatant, the pellet was resuspended and cultured in tissue culture
medium (R10F) in the presence of irradiated allogeneic PBMCs, irradiated BLCLs, 1 p
g/ml PHA and 50 IU/ml IL-2. Culture was maintained until cells stopped proliferating and

were subsequently tested with specific antigens.

9. EBV-transformed B cells ‘U
BLCLs were estabhsh&b % virus (EBV) transformation and

maintained in R10F mediu x19’ PB ere place into a 50 ml conical

tube. The culture supernatant ed, incubated for 2 hours in 37°C

humidified CO, incubator. 1 pg/ml cyclosporin A, the cell
suspension were transferre : - ‘M‘nen the colour of the medium
turn to yellow, these cel ‘ e'ﬁulture flask containing 5 ml

fresh R10F and further i

NS3 region rbecause HCV specific
response for this re patient.  Liver-infiltrating
had st;o]ng HCV specific responses

lymphocytes (LILs) of this‘patient in particular (816)
to the NNRd reg ﬁ.j f t d»] cided to use LILs of
816 and antigerﬁ ﬁ}tjre mﬁme | ﬂzrhe ﬁjcy of pNS vector in
expressio tei :ﬁfr ﬁ/ﬂ When
analysmg jﬁ:)j égﬂﬁ 5 ﬂﬂﬂ gl/)j ﬁ%\/NRd region
(shown in Flgure 6) was chosen to clone into the plasmid. The length of this region was

approximately 1,980 bps and contained the NS3 protein to be used as expression

marker and immunodominant epitopes.
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1 191 384 730 1006 1657 2013 3011
. | | | | | )
5 11 1 T T T T 3
Core EI E2 NS2 NS3 NS4 NS5
2006 2397

: VV-Poly wen VV-NS5A

364 1619 2396 3011

VV-NNRd VV-NS5B
1590 ———— 2053
VV-NS4

gene.

The 1,980 bp loc ¥ 6-1,619) was amplified from
A 7

vaccinia-NNRd using forward primé erse primer (NNRdR) (Table 4)
g .-.l

The amplified PCR products wgff} o pCR2.1 vector (TA cloning® kit

protocol. The Ilgate o] oliINVOLF’. The clones were

selected by X-gaI/IPT nd ampicillin resistance. Recoa)lnant plasmid was purified

and inserted D gil tl%:w lowed by a fill-in and

dephosphoryla %ﬂ ﬁ ﬁ:ﬂﬂﬁ \ﬁ iﬁiammalian expression

vector (VRNeo', modified from VR1 042, Vical b)j pornpanth jﬁa\ the ECOR V site
it

st ol el o o it

Kanamycm resistant clones were selected and plasmid DNA were extracted and

E.coli INVOLF'.

examined by restriction enzyme digestion. Recombinant DNA was purified for the
transfection experiment using the StrataPrep EF plasmid Midiprep Kit according to the

manufacturer’s protocol.



56

12. Transfection

NKNT-3 cells cultured in R10F were seeded on 6 well plate at the concentration
5x10° cells per well. Culture was kept at 37°C in humidified CO, incubator for 24 hours.
Twenty micrograms of purified vectors were transfected into these cells using
Lipofectamine 2000 (LF2000) reagent according to the manufacturers’ protocols.
(136,147)

7x10° BLCLs were resuspended in 200 pl K-PBS buffer (Appendix A)
Purified pNS and pNS/N16 vectors were also resuspended in 100 pl K-PBS buffer and

mixed individually to each tube ;ﬁf he cell mixture was transferred to
electroporation cuvette and puls’ed.@ / *® in Gene Pulser apparatus. After

the electroporation, cells on)ce mtes and transferred to 25 cm’
flasks that contain 7 ml fri Aﬂe‘f‘s-:@lowmg transfectlon the cells

were selected for plasmid i € w medium that contained 1
mg/ml G418 sulfate every 3 day, : ‘1 intil tested with PBMC or NS3 expression.

Transfected NKNT-3 engﬁz'ére for 24-48 hrs and fixed with 5%

paraformaldehyde in phosphat&by'ff_ed sMFBS After washing with PBS, cells

were incubated W|tr\l_-1\0 M glycine for by 0.05% H,0, in 70%

ethanol. Non-specifi goat serum. The mouse

monoclonal antibody to"NS3 (5F 1 was bound to transfe d cells at 4 °C for 12 hrs. A

— :m&rﬁaz‘m ﬁmﬁtﬁidas:';‘;‘::: —
ec) B NapT0b e Eiak:F

13.2 FACS analysis

2x10° BLCLs were washed 2 times with PBS and resuspended in
Cytifix/Cytoperm solution for 20 minutes at 4 °C. The permeabilized BLCLs were washed
2 times with 1xPerm/Wash solution (Pharmingen) and stained for NS3 protein by using
anti-NS3 (5F-1) for 30 minutes at 4 °C. After washing 2 times with the same solution,

these cells were stained with rabbit anti-mouse Ig FITC (F0261) for 30 minutes in the dark
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at 4 °C. The cells were washed 2 times with the same solution and resuspended in 250
pl staining buffer before FACS analysis. FACS analysis was performed by a FACscan
Flow cytometer and analyzed with CellQuest Software.

14. Statistical Analysis

The differences between the prevalence of the T cell responses to individual HCV

proteins, for each group of genotypes, were analyzed by x2 or Fisher's exact test, with

two degrees of confidence. Values 0.05 were considered to be statistically

significant.
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