CHAPTER III

MATERIALS AND METHODS

1. Cell Culture

The Hel -ntinuous cell line

established from \\\arcinnma, was kindly
supplied by Dep ences. Ministry of

Public Health,

2. Virus

The Herpes type 2 (Strain LB),

original from-.th g ingis at the Health

Sciences Centfy{—_‘"'“" .fa}.ﬁ.. was kindly
supplied by A@ista'

Department of Médécal Technolbgy, Faculty of Medicine,

cniatonsndih bl 134,21 NINBINT
Wﬁ\‘lﬂ‘imﬂﬁﬂﬂmﬁﬂ

Intravenous acyclovir (Zovirax, Wellcome, Lot A

Pmﬁuthep Tiensiwakul,

3362 A) and pure chemical acyclovir (Wellcome Reference
Substance, batch Q.A. 0667) were kindly provided by
Professor Phairat Desudchit, Department of Preventive

Medicine, Faculty of Medicine, Chulalongkorn University.
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4. Culture Media

4.1

The medium was used for the growth of cell

cultures and was composed of ingredients which promoted

rapid cellular prolifer W/

412 wi= [] I ""‘-—-a.l!l"" f!-"

ed to keep the cell
cultures in or s etabolism during the
time of viral rep ess rich thap GM in
substances prnm» ; .';:— ‘ R-T: lar metabolism and

proliferation.
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Hela cedls was washed with phosphate buffer saline (PBS) 2
times to remove trace amount of serum. The cells were
then detached with trypsin-versine solution (TV), left at
room temperature until the cells rounded up and discarded
the TV-solution., The monolayer was washed 2 times with

PBS. Aftervhich, the growth medium was added to the
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cells, wusing a sucking-blowing action, and a small
portion of the cell suspension was transfered to new
bottle. Then incubated at 37 C until the cell sheet was

confluent. At which point the cells were further passaged.

cells 10 mL were' culture bottles

and incubated at hich, the monolayer
of Hela cells wa nes and then infected

with 2 mL of 10 h f- The cultures were

the virus teo adsorb

alll i
on the cells. ; 2 3SCrpt ‘\=e medium was discarded
and 4 mL of maintéyg: . medium was added into each
culture. The. dubated at 37° ¢ for

TS : Y

24-48 h, at th* ém‘"d CPE 4*, The
‘ ] T

cultures were "‘en frozen and thnw‘% 3 times, and the

c:ilular ﬁxﬁﬂ mlj I'Tﬂ?cn at 3,000 rpm

er, the supernatant fluld from the

e ST VT T -

dispenfled into steriled vial. The stock virus was kept at

-70 C until used.

1.3 i i v

Quantitation of virus by plague formation in
monolayer of cell culture has been described for the

determination of viral infectivity (31, 53, 54).
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Hela cells at the density of 3.5x103 cells/mL
were seeded onto 12 wells microtiter plate (Linbre) and
incubated at 37 C in & moist chamber for 24 h, The
monolayer was then infecﬁed with 0.1 mL of 103 to 10-¢
dilutions of HSV-2, duplicated wells were inoculated for

each dilution tested, ated at ET-C for 1.5 h with

occasional tilting prevent cell drying.

After this time, ey © i '&ere overlayvered with
1.0 mL of ﬂ.ﬁx( .,. essential medium

supplement with™ . 1S . bicarbonate, 100
units of peniciX¥Tli A ?_ v f -'- otericin B/mL, 100

ug of streptomy th HEPES to pH 7.2.

The temperature ted to 40°C before

being added on to then placed at room

temperature for e'agar solidified, and
followed by an 1ncuL;§H;?P;§ 7 in moist chamber for 72
h. Thereafte! ‘-——!;;:----: -~ was ftloodedawdth 10 ¥ formalin

L= =

for 30 min and &b carefully removed.

i’[ | @
The cells were t en stalned w1th dye-fixative solution for

o ] 13014 wg;m‘w LI &

appearing q‘ainat ue backgruund were cnuntad and

“““‘Q‘W"@'ﬁ"ﬁ?ﬂﬂ NAIANETRY ™ o

f the gprigin virus suspension.

To determine the effects of acyclovir on Hela cell
proliferation, HelLa cells at the density of 5-30x103 cells
in 50 uL of 2xMEM and FBS were incubated with an egual

volume of acyclovir at various concentrations to obtain
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final concentration of 0-4 ug/mL of acyclovir. Following
an incubation at 37°C for 24 h, the supernate was removed
and the cells were trypsinized with TV-solution, and left
at room temperature until the cells rounded up.
Thereafter, 50 wul of PBS with 10 % F35 were added and

d suspension. The 100 ulL
éwith 100 uL of 0.5 %

were then transfered

mixed until the cells
of cell suspension
tryphan blue.
to a hemocytomete cells were allowed
to settle down #¥igbld jcel 3;!: ceinted under a light
microscope witﬁ ' \K\ pixing, the wviable
cells were qefle-. being stained but
the dead cells &clor. Finally, the

number of viable ce. :‘f~x-i1? ser® calculated (55).

3< AD
Assay
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umbers was used to

:::::‘::::f;uﬁ‘iﬂm %’wmﬁﬁsﬁ’" Lre
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Teo determﬁne the optimal concentration of

Reductijﬂ in v+ " plaque

acyclovir and the optimal multiplicity of infection to be
used in the test, Hela <cells at the density of 2.0x105%
cells/mL were seeded onto 96-well microtiterplate (Linbro)
and incubated at 37 C in a moist chamber for 24 h. The

mﬁnalarer was then infected with 0.1 mL of HSV-2 at
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different multiplicities of infectionm (MOI 2.5, 5, 10 and
25). After an incubation at 37 C for 1.5 h, the inoculum
was aspirated off and the infected cells were washed three
times with PBS. Thereafter, acyclovir at concentrations

ranging from 0-4 ug!mL were added. The plates were

incubated at 37 C feai : erwhich, the plates were

frozen and thawed hre ti @ were centrifuged at

supernate was

\:\ f acyclovir on HSV-2

"_- \

density of 2.0x10f g&iis/mhi Mere seeded onto 96-well

at different timg onn, Hela cells at the

microtiterplate {Lli#ﬁi?, ANE ubated at 37 C in a moist
chamber for 24-% : nn—mu~¥7'~777awee:y=cted with 0.1 mL

of HSV-2 at' of  10. After

different time™

ntervale ef'infeetiey

(1.5, 6 and 12 h),
1

:jzh::m:u]ﬁ ﬁm wxml%lﬂmﬂTeted cells were

Thereafter, eeyelnvir at

AR AT IN TN e o

platesq were then incubated at 37 C for 24 h. Afterwhich,
the plates were frozen and thawed three times and were
centrifuged at 3,000 rpm for 30 min. Finally, the

supernate was collected for plaque assay.

4. : vi
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The effect of acyclovir upon total DNA synthesis
by HSV-infected <cells was determined by incorporation

of 3H-thymidine into the cells (10).

HzlLa cells at density of 2.0 x 105 cells/mL in a

volume of 0.1 mL we ;r tured in sterile 96-well

@;ated at 37 C for 24 h.

Confluent Hela cell=s WE igfe h 0.1 mL of HSV-2 at

diff t ltiﬂfr-!-—# f sinféetion (MOI of 2.5, 5 10
1 eren mu . \\\ » LI
and 25). At vario ;J-i;kh\\\\‘inn (1.5, 6, and 12

microtiter plate [L';.”,

h), the inoculum \\ H\acyclovir at 50 ulL

volume in main dded to cell culture to

give the final \ ug/mL. The cell
culture were th e &b 50k of 20 uCi/mL of
tritiated thymidine Mctivity 6.7 mCi/mMol) to
give a final egnoefitration’o: : £ well for 24 h.
After pulse 2&%—__ 7 t?j removed and the

monolayers wedﬂ trypst witd@ TV-solution and

precipitated, wi 0% tifithloroacetic acid.

pmlmtﬂuﬂlnﬂmﬂmm
::z:mmam il ﬁﬁmﬁ‘a;fz?’:ﬁi

10 cycles of automatic washing. The air-dried glass fiber
filter paper of each well was dipped 1# 3 mL of scintilla-
tion fluid in the  scintillation wvial (Kimbel, IL, U.S.A.)
for P -scintillation counting, in a.P-counter {model LSCT

100 €, Beckman,U.S.A). The average cpm of double-duplicate

samples were calculated and the results were expressed as
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a percentage of un;nfected controls.

HSV-2 xtracts were prepared

from confluent of= with HSV-2 at
multiplicity of At different times of
infection (1.5, 6 el A 2.0 Th he.supernate was removed
and acyclovir at g :{  ‘irif-¥-~' R, 0.5, 1.05:2.0s 3.0
and 4.0 ug/mL wen es were incubated at
37 ¢ for 24 h. "Affe Xy 'L‘pk-1 s were trypsinized
with TV-solution ¥\ imes with PBS by
centrifugation at 10 min . Cell pellets
were suspended) (Cionisad el water, frozen and
“.nd determined for

L))} et EI’]TL’; e S
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Immediately before electrophoresis, .HSV-2

thawed three t" e

the concentrati!ﬂ of the pPro eins by

infected cell extracts were mixed in a 1:1 ratio with

sample buffer, heated at 100°C for 3 min and centrifuged
for 5 min in an Eppendrof Microfuge. Thereafter, 20 ul of
each sample was applied as closely as possible to the

bottom of the well using a microliter syring.
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5.2 Procedure cf.SDS5-PAG

SDS-PAGE was used to separate the molecular
weight of HVS-2 polypeptides using the system modified

from the method described by Laemmli (19).

AGE was performed on

éax stacking #el and 8%

Discontin

18x20x0.1 cm vertic

pared by mixing the
0.025 % of TEMED

30% stock-acryl
SDS, and distid
and ammonium pe . the gel. Swirled
gently to mix, try prate air. Immediately,
the gel was pipe repared glass plate-
sandwich to a heigh.;_ﬁ#f was carefully overlayed

give a smooth

with distilleile_sat
s\

interface afte et the gel stand

j

for one hour at roem temperature. After polymerization,

the everlﬂ ﬂsﬁ?ﬁ Bmﬂ ﬁﬂ'mihe gel surface

was washed dfice with dlstllled water.

AR NSRRI NYUARL e o

30% eteck—eerylamlde with 0.125 M, Tris-HCL (pH 6.8), 0.1%
SDS, and distilled water. Then, added 0.025% of TEMED and
ammonium persulfate to polymerize the gel in the same way
as for the separating gel. The comb was placed between
the glass plate-sandwich and the gel solution was added
immediately to the top of the glass plate. Let stand for

one hour at room temperature. After polymerization, a
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small amount of distilled water was added on the top of
the gel at the corners to prevent the drying at the
surface of the stacking gel. Thereafter, the gel was kept

at 4'0 for overnight.

the glass plate-sandwich was
& he comb was removed by
al jon. Then, the wells

L daat—nd  followed by an
§F$Q

polyvacrylamide Lo lymexrized monemers. Thereafter,

Before asse

placed in room temp

gently pulling in
were washed wi

electrophoretic emall fragments of

L

the glass pla emblied with the upper

and the ¥m;~}h$\ After which the

electrophoretic b fre

he chambers. The gel

was Pprerun with of 30 mA for 30 min.

After prerun, the applied to the wells and

the gel was Eh a"Sefigtant current of 15

A

l
dye merely near the ”-d of the gel. When

::::f“"“ﬂm PN o
TEIRANN ﬁmﬂmqmﬂﬁa g

versiog of former, was soaked wbin buffer prior

mA in stackitie resolving gel

i
until the marker I

to an electrophoretic transfer.

5.3

After electrophoresis or electrophoretic

transfer, the gels were stained overnight in 0.25 %
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Coommassie brilliant blue, and then destaind with several
changes of destaining solution until background was
cleared. The stained gel w#s fix in fixative snlutiuﬁ for
2 h before drying at BG.C under vacuum (LKB 2003 Slab Gel

Dryer).

5.4 Weste 51 Tting & ique

\\'}\.‘ o
Elec tFEPHETe t i t%ﬂf proteins from the
77T S

gel to nitrocellu whrgns was "“s€arried out using a

modification of % Towbin, et al. and

Bernette (20, 60

L\

equilibrated in the tra sfer ] fer by changing the buffer

ophoresis, the gel was

several times |pre-equilibration

period. The 'ffr-ﬂ> ulos J";y slowly sliding

it at a 45 G a e into transfer bufjﬂr and allowed it to

e AW AT ARER LS e e
= ﬁﬁ sl TR

After pre-equilibration, a pre-wetted
fiber pad was placed on the gray panel of the holder and a
piece of saturated filter paper was placed on top of the

pad. The pre-equilibrated gel was then place on top of the
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filter paper and a pre-wetted nitrocellulose was placed on
top of the gel by holding the nitrocellulose at  opposite
ends so that the center portion was sagging and allowing
the center portion to contact the gel first. Gradually

lowered the ends of the nitrocellulose. This process was

to expel any air Carefully rubbed the

nitrocellulose to push out all air

ptwndwich by placing a

“paper on top of the

bubbles. Thereafhaer
pPiece of

nitrocellulose er pad on top of the

filter paper. The gé Slder was Aied and placed in the

Trans-Blot tank g6 FhBE tle ‘_L( pane of the holder was

on the cathode 'side e tranfer buffer was

\ Y

~
added to fill the ghambér = ect®ophoretic transfer was
performed at 250 mA f{ followed by 50 mA for 18
h. After tran8fe the nitre e was removed, then

rinsed with Ohd% 1 “ buffer saline and

air dried. Tﬂl nitrocellulose Wasﬁlept at-4 ¢ a

'“Fﬁm ﬁ*ﬁmmw HIN3

ammmﬁ NIAL. .

cut into strips and blocked in 5% non-fat dry milk at 37 C

o3 A, The nitrocellulose was then rinsed in 0.1%
- Tween 20 in phosphate buffer saline (PBS/T) 2-3 times and
was incubated with rabbit anti-HSV-2 diluted 1:20 at ET‘C
for 3 h and followed by an overnight incubation at 4 V0%

Thereafter, the nitrocellulose was washed, five time with

I 10305%b6-
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10 min soaking time in PBS/T with constant shaking to
remove the excess unbound antiserum and incubated with
1:50 peroxidase conjugated swine anti-rabbit glocbulin at
37 'C for 30 min. The excess unbound antiserum conjugated
was washed with PBS/T three times (10 min soaking time)

with shaking. After

the nitrocellullose was
soaked in a mixturei: napthel substrate and
Hz0z2z and further = temperature (in the
dark) for 30 min Etopped by rinse with
deionized dist? ellulose was dried
and stored in the pattern prior

to photograph.

5.5 P 7

A

After transfTetli-dhe ¥

cellullose paper with the

AR :
blotted proteins Washed g fo

1 .
PES 'ﬂﬂ'ﬂtﬂ.inln jgm

10 min each with

ined with a =solu-

tion of Pellkanlgeu‘- ad 2 ink, 1 uL india ink/mL

i

| PBS-0.3% Tween 204 for 2-18 h(59). Agitation was required

e o UGINERINGIRT. e i

n1trace11uleee sheet was destgined by ginsing with
de lonﬂm q:aﬂ ﬂﬂiﬂmxu m’.}q mgjmm&n distance
of each protein band and determined the relative mobility
(Rf) of the proteins by dividing distance of protein
migration by distance of tracking dye migration. The Rf
values were plotted against the known molecular weights on
eemilegarithmic peper. and then estimated the molecular

weight of unknown protein from calibration curve.
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