CHAPTER IV

MATERIALS AND METHODS

Part I. Preparation of cells and stock seeds of viruses
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iati froﬂy of a normal adult African

Vero cells, a continuous

green monkey (Cercopithecus aethiops)ouNat asumura and Y. Kwakita at
the Chiba University in Chiba, Japan{16° \ {2 .. from the Department of
Microbiology, Faculty of S Bangkok, Thailand. HEp-2 cells, a

carcinoma No.2,
952 from tumors of the larynx
nal Cancer Institute, Bangkok,
Thailand. Jurkat cells, a continuous cli-tifie n human T cell leukemia. This cell

line was established from the peripheral b ar-old boy with acute lymphoblastic

leukemia (ALL) at the first telap: 76, wers king b r. Pokrath Hansasuta,

Oxford University, United ‘iY: 7 ‘-‘
Vero cells were grown mgr medium M19&§Earle s salt) while HEp-2 cells were in
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media (GM) were the Mnedium supplemente% with 10% fetal bovine serum GIBCO BRL,
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0.0lM HEPES§ (N-2-hydroxyethyl-piperaine-N -2-ethan sulfonic acid) (Sigma, U.S.A.).

s

Maintenance media (MM) were prepared as growth media except the concentration of fetal

bovine serum was reduced to 2%.

Dispersion of cell monolayers were performed by using trypsin-PBS (see Appendix II).

The culture media was removed and the cell monolayers were washed twice with 5 ml PBS
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prewarmed to 37°C. After discarding PBS one ml of trypsin-PBS was added and cells were
incubated for one to two minutes at 37°C, then the culture flask was gently shook until the cells
were detached, GM was added. The cell monolayers were subcultured at three or four day
intervals with a splitting ratio of 1:3 for Vero and 1:5 for HEp-2 cells. Jurkat cells suspensions
were subcultured at three days intervals with the same ratio as in HEp-2 cells. Vero cells were

grown at 37°C while HEp-2 and Jurkat cells were grown at 37°Cin 5% CO, atmosphere.

In experiments using activated Jur

;. : ere stimulated with PHA at 5 pg/2x10
Sy

cells/ml continuously, except indicated elses /
‘ d

Standard HSV-1 str. SV-2 stranin Baylor 186

the Department of Microbiology,

\

HSV-2 strain Baylor 186, i { m a penile lesion, by Dr. Priscilla A.

were provided by Associate P

Faculty of Pharmaceutical Scie gkok, Thailand.

Schaffer of the Department of Vlrology | ar 'y, Baylor College of Medicine, Texas
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I-II

Medical Center, Houston, \
X
Virus stock was preged 0 in@ted with the virus at an
approximate multiplicity of mfegtxon (MOI) of 0. Olquaque forming unit per cell (PFU/cell).

After an hour of v1rﬂr%ﬂ @ﬁq H WWH ’}ﬂn d; the culture was

washed once with 0.0 M phosphate buffergd saline (PBS) pH 7.5 (see Appendlx II) and
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more than 75% of the cell population showed cytopathic effect ( en they were disrupted
by being repeatedly frozen (at -70 °C) and thawed (at 37°C in water bath) for three times. The
disrupted cell suspension was pelleted by centrifugation at 4°¢, 2,000 rpm (IEC, U.S.A) for 20
minutes. The supernatant fluid was decanted and distributed in small aliquots into vials and kept

at -70°C until use. The amount of viruses was determined by plaque titration assay.
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3. Plaque titration assay

HSV is one of the viruses, which could form CPE. The CPE can be used to quantitate
infectious virus particles by the plaque forming unit assay. Cells are grown as monolayer. After
cells infected with viruses, by using a semi-solid medium, any virus particles that produced as the
result of an infection cannot move far from the site of their production. A plaque is produced

when a virus particle infects a cell, replicates, and then kills that cell. Surrounding cells are

infected by the newly replicated virus and they toofage killed. This process may repeat several
times. The cells are then stained with a dye which s vmg cells. The dead cells in the

plored bg gro@er viruses which do not kill
0 mgle infectious virus; thus

plaque appear as unstained area
cells may not produce plaques.

the titer of virus may be preci

Denmark) and the titer was
serial dilution of virus (10-fold)
in MM was added in quadruplicaf _ . 7 \ \ sended Vero cell (3x10° cells)
and incubated at 37°C for three hou$. T .‘ 0 g la edium (0.8% gum tragacanth in
GM) was applied. The medium was discard fourto five days after incubating at 37°C and
the infected cells were stained wit G fetin in, for 20 minutes. The plate

was washed in running wal i‘pf‘___" ~.__§ nted. The viral titer is

calcalated B thie obtau‘B in 8 : en@n a5 s
ﬂ ] ﬁlﬂﬂﬁ%ﬂ 1173
- ST 8

n = number of wells.

volume inoculated in the flasks (in milliliters)

<
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Part II. Study of cell growth and viral growth in each cell types

1. Study of cell growth

Growth of Vero, HEp-2 and Jurkat cells were studied as followed. A total of 5x10* Vero
cells, 5x10° HEp-2 cells or 1x10” Jurkat cells was cultured in 24 well-plate (Nunclon, Denmark).

Cell number was obtained by counting under the light microscope and cell viability was

2. dy of HSV-1 and H &aul

Replication kinetic ana onolayers, Jurkat cells

suspension in 24 well-plate fo SV-2 at three different

MOIs (0.1,1 and 5 PFU/cell) and cell (stimulated with PHA Spg/

2x10°cells/ml). Viral production wags de

In brief, one ml of HEp-2 ce 1 suspen taining 5x10°cells (standard plating
J?' - ﬂr "'-* , ‘-'
concentration and volume threnghe y), was plate ell-of a 24 well-plate. The

cells were cultured two to n"‘_fi"“""“”' Nt Cel roximately 2x10’cells
were formed, they were wasl'ﬁ twice en Oaml of each of the virus
dilutions was added. After an bour of viral adsorpt on at 37 C the unadsorbed virus was

removed; the culture ﬁ !Hhﬂoq % ﬁhﬁﬁ w rEja(]i ﬂ]‘file ml MM. HEp-2

infected cells were cilfured at 37°C in 5% Co, atmosphere The number of viruses was
determined wﬂ W ﬁl wﬂ]?w l?eﬂ Z'Téadﬂh .pi. To
harvest virus infthe cells, ﬁ collecting the supernatant (kept at -70 " C %lhe culture was replaced
with one ml fresh MM, the cells were disrupted by being repeatedly frozen (at -70 °C) and thawed
(at 37°C in water bath) for three times. The disrupted cell suspension was pelleted by
centrifugation (one minute at 11,000 rpm) in microcentrifuge tube (SRS, U.S.A). The supernatant

fluid was then collected and kept at -70°C until assay.
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In the case of Jurkat cells, cells were cultured two or three days at concentration 1x10°
cells/ml. Before the cells were infected with virus, Jurkat cells suspension was centrifuged at
1,500 rpm for 10 minutes at 4°C and then washed twice with PBS. The pellet was resuspended
again in GM and the concentration of the cell suspension was adjusted to 2x10° cells/ml. After
that one ml of Jurkat cell suspension was plated in 12 well-plate, one ml of each of the virus
dilutions was added then incubated at 37°C in 5% CO, atmosphere for one hour. The unadsorbed
virus was removed by centrifugation at 1,500 rpm for five minutes at 4°C and then washed once

with PBS, pH 7.5 and replaced with two n en 200 pl of Jurkat cell suspension

containing 2x10°cells was plated in each

Using indirect immunofluorescenci A) il 1s possible to visualize or quantify the

antigen-antibody reactions antiyiral Ig) raised from an

lother species and directed

against the immunoglobulins athe i bodies a'n be specific to the heavy

chains or the light chains, and to ‘he Fc fragment or th%;ab fragment. They are conjugated with

N isoﬂc%aﬂf?ww@w e TR whic

are commercially avaifable. As an example, the detection of HSV in Vero cells using a specific

¢ o o/

antiserum pWﬂTﬂlﬂp ?WWWH&%B 81'1 1l6wWed to react
with the infec‘d cells and then the unbound serum 1s eliminated by washing. The rabbit IgGs

that have reacted with the HSV antigens can be detected by using an anti-rabbit Ig prepared by
infecting a swine with rabbit Ig. The immunoglobulins are purified from the swine’s serum and

conjugated with the FITC.

In the present study, HEp-2 monolayers approximately 2x10°cells were grown on

coverslips in 24 well-plate. The cells were infected with either HSV-1 or HSV-2 at MOI 5 and
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incubated at 37 °C for two, four, six, nine and 24 h.p.i. At the end of the incubation period, the
coverslips were taken out and washed twice with PBS, pH 7.5 (see Appendix II), air-dried, fixed
in cold acetone (-20°C) for 10 minutes and kept at —20°C. In the cases of Jurkat and PHA-
activated Jurkat cells, cells were grown in 6 well-plate at concentration of 1x10° cells/ml and
followed the protocol similar to HEp-2 cell. After incubating period, 200 pl of infected cells were
collected in 1.5ml microcentrifuge tube. The cells were washed twice with PBS. After discard the

PBS, the cell suspension was spot on 8 well slides, air-dried, fixed in cold acetone (-20°C) for 10

2

g,ﬁe C@Cells were flooded with 1:80

abbit-anti HSV-2 antibody

minutes and kept at —20°C (not more than t

For indirect immunofluo
dilution of the primary antibod
(polyclonal antibody, DAKO a iserum, 1:250 dilution of
ICP22 antiserum, 1:200 dilut

Roizman, University of Chicag k cn-incubated a €. in moist chamber for 30

minutes. Excess antibodies werg

washed and stained with Evan’s blue for { — r that, the fixed-cells were washed once

with distilled water and air-dried, thién they Were mout PBS-glycerol buffer (ratio 1:9)
and examined under a wgy 0SCOPH j= 'ol was acetone-fixed
uninfected cell which processed similas e infected cells were observed,

scored and recorded for ﬂuorescee,t pattern, localxzatlon and intensity of the fluorescent-conjugate

e AUYINYNINYINT
2Em%ﬁfﬁﬁﬁﬁﬁﬁﬂWWQWUﬁaﬂ

Flow cytometry is a rapid, quantitative method for the multiparametric measurement of
fluorescent cells. Flow cytometric analysis of HSV infected cells by immunoenzymatic system
and by indirect immunofluorescence staining has been reported (170,171). By this technique,
cells stained with a fluorescent dye can be detected and it is possible to correlate this parameter

with other parameters of the individual cells in a population. In this study FITC-conjugated
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antibodies were used to label virus infected cells so that cells expressing viral antigens could be

separated from those without infection.

HEp-2 cells were infected with HSV-1 or HSV-2 at MOI 5 for 24 hours, then the culture
media were removed and retained, the cells were washed with PBS and detached by two ml of
trypsin about two minutes and the cells harvested in two ml trypsin. After that 0.5 ml of FBS was

added and the cells were resuspended back in their culture media. The sample was centrifuged at

500 rpm for 10 minutes at 4 C, the pellet v ded again in cold MEM, supplemented
with 1% FBS, and the concentration of | sufionwas adjusted to 1x10 cells/ml. In the
cases of Jurkat and PHA-activated Jurkat ce! h‘@suspensnon can be collected
directly. Both HEp-2 and Jurl( 00 rpm for five minutes at

4°C, 0.02% EDTA 500 pl wi of ifigubated a > % CO, for 10 minutes, washed
with 3 ml cold washed buffe . WiV paraformaldehyde was

added, vortexed and incubate ter these cells were washed

buffer. The infected cells being c ctly= en incubated with 50 pl specific

cells were incubated with se » _
antibodies (1:40) for 30 minug o 1c, ribed @ve and added 200 pl 1%

paraformaldehyde kept overmghg'l 4°C before analy For Jurkat cells, after adding second

siboy and washeﬂw%‘ﬂi ’adwis&lim % ﬁ ’]uﬂ‘ ‘ihlorophyl o

conjugated anti CD3 &noclonal antibodies (EDS/PerCP) was added and mcubated at 4°C for

- R AT ING Y -

paraformaldeh$ide kept overnight in 4 °C before analysis.
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Part IV. The adsorption ability of virus
fvi

HEp-2, Jurkat and one day PHA-activated Jurkat cells were grown in 24 well-plate. The
number of cells was 2x10°cells per well. The HEp-2 cells were inoculated with 0.2 ml of either

HSV-1 or HSV-2 at MOI 5 while Jurkat and PHA-activated Jurkat cells were 0.5 ml inoculum

titration.

1. Samples

Jurkat cells were grown i 1640 5IBCO BRI, U.S.A.) at 37°C in 5% cO,
atmosphere for three days. The PH i A irka : ultured in the presence of 5 pug
per 2x10° cells/ml of PHA at 37°C in 5% 24 . Jurkat and PHA-activated Jurkat
cells were collected into the steri ge tubes. The 9 cells was determined

( " 5x10° cells/ml. After

2 supem@m, the cell samples were

washed once with PBS before RI\E\ lation and RT-PER analysis were performed.

ﬂﬂﬂ?ﬂﬂﬂiﬂﬂ’]ﬂ‘i

2. Total RNA 1solat10

ARIAINTUNRINIA Y

RNA isolation#vas done as previously described by Warner MS., et al 1998 (18). Total RNA was

by tryphan blue exclusion *jf‘

centrifugation for one minuteg 11,000 rp

isolated using the RNeasy Kit (Qiagen, U.S.A.) according to the manufacturer’s instructure.
Briefly, each cells pellet approximately 1x10° to 5x10° cells, in a 1.5 ml eppendorf tube was
added by 350 ul of lysis GITC buffer (buffer RLT) then homogenized the lysis mixture by a
vortex mixer for two minutes. The 350 pl of 70% ethanol was added in the homogenized lysate
and mixed it well by pipetting and vortexing. A precipitate may form after the addition of

ethanol, but this will not effect the RNeasy procedure. Total of 700 pul of sample, including any
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precipitate which may form, was applied to a RNeasy mini spin column sitting in a 2-ml
collection tube, and the tube was centrifuged for 15 seconds at 11,000 rpm. After centrifugation
and the supernatant was discarded, 700 pl washed buffer (buffer RW1) were pipetted on the
RNeasy column, followed with centrifugation for 15 seconds at 11,000 rpm. Then, RNeasy
column was transferred into a new 2-ml collection tube and washed once with 500 pl washed
buffer (buffer RPE) for 15 seconds at 11,000 rpm.  After that 500 pl washed buffer (buffer RPE)

was added to RNeasy column again and centrifuged for two minutes at 11,000 rpm to dry the

RNeasy membrane. Finally, RNeasy column w: s transferred into a new 1.5 ml collection tube,

and 50 pl of RNase free water was @ ».‘7' . / easy membrane. To elute the

extracted RNA, the column was centrifuged for q’ mwo rpm. The extracted RNA
was aliquoted and stored at ( \Ma

measurement of optical densi

tion was determined by

d RNA determined by

ratio of OD at 260:0D 280, s

3. cDNA synthesis

estimated 250 ng of total mRNA 'per fibe: A-ff« everse transcribed using oligo-dT |,

(Invitrogen, U.S.A.) as a pﬁner for rever. ription.  Théwreactien took place in a total
.V S

volume of 20 ul containing hed iponents: 5 mM- IXKT buffer [20 mM Tris-

HCI (pH 8.4), 50 mM KCl ], 0 igﬂdT)ms, 0.0IM DTT, 2.5

U/ul SUPERSCRIPT II RT, 2 U/pl RNase inhibitor, 0.1 U/pl E.coli RNase H and adjusted to the

final volume by usmﬂl’:ﬁ}ﬁ e%'g yﬁgﬁ]‘lﬂ ﬁcﬂﬁ:ﬂlﬁ%n US.A.). First,

RNA sample, Oligo (dB),,.,, primers and dNTPs were mixed and followed by dcnaturmg at 65°C

W e

the reaction at 70°C for 15 minutes and removed RNA by adding one pl (two Units) RNase,

incubated at 37°C for 50 minutes. The cDNA was then used for PCR or stored at -20°C for

further use.
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4. PCR amplification

The PCR amplification of HveA region using consensus primers, HVENTO03 (5°) and
HVEM228 (3°), nucleotide sequences of these specific primers were 5 CAG GTT ATC GTG
TGA AGG AG 3" and 5" TCT TCT TTT CAC ACA TAT GAT 3', respectively (18). The human
B-actin primers used as an internal control primers, their nucleotide sequences were as followed:

the sense primer (5°) was 5" CCT TCC TGG GCA TGG TGT CCT3’ and the antisense primer

(3°) was 5" GGA GCA ATG ATC TTG (] - 3".  The amplified HveA product was

approximately 509 bp whereas, human f-a ene./prog as 202 bp. Since B-actin is an
ubiquitous housekeeping gene, it was tised v @e samples to insure that the
extracted samples have the tot( the Smmilar ai sunts and no inhibitors were

present in the PCR reaction. ‘ olume of 50 pl containing

1X PCR buffer [20 mM Tris- ‘ “ gCl,, 0.2 mM each dNTPs,
. q pelymerase (BRL, U.S.A.).
Before running PCR, 2 pl of ¢D ¢ The ONA an l fication was done using DNA
thermocycler (Hybaid, U.S.A.). E M@ led'95°C for three minutes for one cycle,
95°C for two minutes and then at 602C or'on it€'for 25 eycles. The PCR products were

stored at 4°C until analysis.

Each ¢cDNA sample ob "i d trom 10,25,50,100., ‘ ‘ A was subjected for
PCR analysis of HveA prime Fo RT %duct was used in a total
volume of 50 pl containing the fa}lowmg components ésromega Corp.) in final concentrations:

1X PCR buffer [20 mﬂrwlﬂsw%% W ﬁ% d'a' mM each dNTPs,

0.2 uM 5°'HveA (HVENTO3) primer, 0.2 pM 3 HveA (HVEM228) primer and two units of Taq

o DR T T
followed by de ealing at or another one mmute and

followed by extension at 72°C for one minute. The step was repeated for 35 cycles. In the last

cycle, the extension period was allowed for five minutes.
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5. Detection of amplification products

The amplified products were analyzed by gel electrophoresis (GE). This is a standard
method used for separation, identification and purification of DNA fragments based on the
principle of different DNA fragment mobility. Ten microliters of amplified product were
performed in horizontal gel electrophoresis by using 1% agarose gel, consisting of 0.5 ug per ml

ethidium bromide in 0.5X Tris borate EDTA buffer (TBE) (see Appendix II). The electrophoresis

was carried out at 100 volts for 40 minutes and"

a photograph was taken by a polaroid cam
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