CHAPTER III

MATERIALS AND METHODS

Instruments

DNA thermal cycler 480, Perkin-Elmer, Norwalk, CT, USA.
Spectrophometer 550, Perkin-Elmer, Uberlinger, FR Germany.
pH meter, Beckman 4500, Beckman Instrument Inc., Irvine, CA,

USA. n\!
Hermle microcentnif e Al j/y ermle, FR Germany.
Sorval RC-5 supelspelel refrigfestieentrifuge, I.E. Dupont de
Nemours and Co. (Inc Y™ SSwnT Comtmtrion .

Beckman it g

International, Frankd
Shaker bath /1
SpeedVac SV

- Beckman  Instruments

M Marietta, Ohio, USA.
Si&Inc., Farmingdale,

NY, USA.
Hybridization 1"ternational, UK,
Pipetman, Gilsq, \"ﬂ rance) SA ,
Villiers-le-Bel, France
UV transilluming o®ne, New Berlin, WI, USA.
FCR-10 camera, F and, WI, USA.
-86 °C fre eger M 5 etta, Ohio, USA.
Shel-Lab & é«;—--’-“-w-'--i---'--—';-&;-”—--—:} ufacturing Inc.,
Cornelius, Oregon, CaA -
Cytair 125, Bufrance Wissous, Frafde.

Sterimatic autatlaye, Market Forge Co., Everett, Mass., USA.

Poweﬂj%?ﬂ Wﬁ%tﬁﬂ Technology Inc.,

Gaithersburg, i

Horizon11-14, horizont# gel electrephoresis sys
s LGSR Mg SN, B
cia ensitometer, UltroScan XL, Sweden.

Scintillation counter, Beckman LS 6000SE , Becman Instruments,
Inc., Fullerton, California, USA.

Bio-Dot microfiltration unit, Bio-Rad laboratory, Hercules,
California, USA.

Thelco vacuum oven 29, GCA/Precision Scientific Co., Chicago,
IL, USA.

Stovall low profile roller ROL230, Life Science Technology Inc.,
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Greensboro, NC, USA.

Yankee variable speed rotator, Clay Adams, Parsippany, NJ, USA.

Radiographic cassette SA, Okamoto manufacturing Co., Ltd.,
Tokyo, Japan.

Stereomicroscope, Olympus SZ 11/Epi-illuminator LSGA,
Olympus optical Co., Ltd., Tokyo, Japan.

Nikon/Epi-fluorescent microscope, Microphot-SA, Nikon Corp.,
Tokyo, Japan.

Chemical Agents

GeneAmp DG i/ Taqg DNA polymerase were
purchased from Perkimsmimsl CgtuS==mesiestriction endonuclease of
EcoRl1, Pstl, HindIII az wae-cd from BRL Life Science
Inc.. The enzymes Ty |2 ® 4 ligase,T, polynucleotide

England Biolabs,

Glasgow niniglugl Fasefoh AR WIEM non-essential amino
acid solution and fet ' ‘ Aha8ed from Gibco BRL Life
piliate, fungizone, gentamycin
ampicillin and DEA Clgscd from Sigma Chemical
Company.

ECL randding WSkoifRolabelling system and
Hybond-N" were 'z rf'

[5,6-°H] ..". dchased from Amersham,
Agarose (Ultr ﬁenol (Ultra Pure) were

and
purchased fro f@(ﬂt?&% ﬁ DS, dithiothreitol,
PMSF, NP-4(HI Triton et romide, OPS EDTA, 2-
mercap, Chemical
Com) e RO SR LTS RO megmesn

chloride,9potassium choride, sodium chloride, sodium citrate, absolute
ethanol, isopropanol, etc. were obtained from Merck.

e 5’-triphosphate was p

Virus and Cell Culture

The challenge virus standard (CVS-11), a rabies virus laboratory
strain was used in this study. The virus was propagated in baby hamster

kidney cells (BHK-21/S13). Briefly, a 75 em’ flask of confluent monolayer
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of BHK-21 was grown in Glasgow minimum essential medium (GMEM)
supplemented with 10% (v/v) fetal calf serum for 48 hrs. The CVS of 0.1
m.o.i. (TCIDso /cell) was inoculated onto the monolayer cells and
adsorbed for 1 hour at 37 °C. Unadsorbed viruses were washed out with
medium and culture was refed with GMEM supplemented with 2% (v/v)
fetal bovine serum. Virus was harvested after incubation for 72 hrs at 37 °C
under 5% CO, atmoshere. The viral titer was determined as 50% endpoint

tissue culture infectious dose (TCID,) as described by Wiktor (1973).

The routine BHK cultuy psinized and splited every 48 hrs,
The stock of BHK and thgWiss ) aliquoted and frozen at -86 °C
until used. Details of g 7 et wirypsinization and virus titer

wisin Tissue Culture

This simple O s 22 ~\-\ _nugh (1987), involves the
isolation of cytopluéfni : ; ulear cell lysates. Up to 5 x
10° cells were lysed #f 2 i1 #re y(8lping 100mM Tris-HCI (pH
7.5), 0.15M NaCl, 1,5\ JF M il ¥-30. The nuclei pellet were
discarded after centrifigfliondes Ao 8 Min. A 200 pl of extraction
buffer ( 10mM Tris-HC#DHEze & > [w/v] SDS, 0.35M NaCl, 10
mM EDTA) was added to ;E%“‘T; and mixed well. Consecutively,
400 ul of phenokch 50:1) was added and
vigorously vortexpe=—rne=s fises were separated by
centrifugation at TG0 Wi Wwas recovered from the
aqueous phase by rdlking with an equal volumé&bf isopropanol and stored
overnight at -20 °C. Thg-RNA pellet was collected at 14,000¢ for 10 min.,

wesed vie RUY INBENTRBAN
e SHBUST AR e

One A, §is equivalent to 40 pg/ml RNA.

Electrophoresis of RNA through Gel Containing Formaldehyde

Cytoplasmic extract of RNA was analyzed on denaturing gel
system according to method of Sambrook et a/ (1987). A 5-10 pg of RNA
was dissolved in running bufer (20mM MOPS, 5SmM sodium acetate, 1mM
EDTA, pH 7.0) included 6.7% (v/v) formaldehyde and 50% (v/v)
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formamide. After denaturation at 60 °C for 1 hr, RNA was subjected to
0.8% agarose gels in running buffer containing 2.2M formaldehyde.
Electrophoresis was conducted at 4V/cm till tracking dye reached 2/3 of
the gel. The gel then was stained with ethidium bromide and visualized on
ultraviolet light box.

Hybridization and Detection of Rabies Nucleic Acids by
Oligonucleotide probes

Detection of PCR fragn
RNA on blots were conducted 8¢
system, commercially ava

ents, recombinant plasmids as well as
anced chemilluminescene (ECL)
m. ECL is associated with

horseraddish peroxidasemsasy.c bf luminol to detect presence
of oligonucleotides tz nuim’"‘* endswan ‘orescein-dUTP (FI-dUTP)
hybridized to targel s 75 | O '-=-. e. Terminal - transferase
catalyzes the tailing oid of an oligonucleotide
probe. Hybridized #Frod & fAre = inkigted "Siith  an  anti-fluorescein

reduction of peroxide
M enhancer molecule. As

horseraddish peroxidgfc
coupled to oxidatiof® o

the luminol breaks dogn #F #issgf pited stage and as this falls
to ground state, light i¢ h ik \\\‘ put is detected on blue-light
sensitive film providind'a fermiet Ml Tesult.

iy I‘:— .-:_ bl

Briefly, 50 pmnles 5 % ide was labelled with & units of
terminal transfers e 74 pH 7.2) containing FI-
dUTP at 37 °C fo ;’*_m—i_; ed in buffer consisted
U2 0.02% (w/v) SDS, and

of 5X SSC, 0.1% %4 '
0.5% (w/v) blocki b gent (supplied). After préMybridization at 42 °C for

=

30 min, labelled oligbpucletide prohe was added to the buffer at 1
pmole/ml and ﬂmmg blnt was removed
and washed Ss temperature as follows two 5-min
washed in 5X SSC, 0.1% (w/v)¥SDS an 5- d in 2X SSC,
0.1% (o }gﬁﬁi}] éﬁda in in buffer]
(0. 15M Na ris- ) contauung 0 5% (w/v) blocking
agent. Anti-fluorescein HRP conjugate (1:1,000 dilution) was replaced and
further incubated for 30 min. Non-specifically bound antibody was
removed by excess washing in buffer2 (0.4M NaCl, 0.1M Tris-HCl, pH
7.5). Signal was generated by covering the blot with detection buffer

(supplied) for 1 min. The membrane was drained off, wrapped and exposed
to film.



32

Primers and Probes

Each region of rabies virus structural genes was PCR amplified by
using synthesized oligonucleotide primers. Primers was desinged on the
basis of the published sequences of the PV strain (Tordo, et al.,, 1986 and
Tordo, et al., 1989). The position and sequences of the primers specific for
each structural genes were shown in Table 2. The upstream primers
contained an EcoRI restriction sequence (bold letters) preceed by inserted
clamp nucleotides whereas the downstream primers contained a Psil
restriction sequence (bold letter) preceeded by inserted clamp nucleotides.
It was expected that the PCRa ‘i‘ / / derived from N-, G-, NS-, L-, and
M-gene should be 462, 9"1 NGZEN DY, 33 bp, respectively.

T

The nhgonuc N b _ﬁ:u‘.’- ary to the inner portion of
the amplified region weza \\ \ e published sequences of
the PV strain. The s€€ / l ‘ ! \.. ke probes were described in

Tabe . 7 \\\

PCR Amplification®0f a8 £V (
Al
2,

Amplification o

3 1 -. e chain reaction involves a
P lel
(X o8 ) 7.. v

\ bt converted to cDNA using
b A may be accomplished by
extension via random hex 5._5,} En primer or oligo(dT). The
cDNA can then bep y in ef5¢l containing PCR mix
and the reaction caj y:_________ T EmpHTTaY )1

2 step protocol. First tit :
the reverse transcriptase

RNA (1 pg Whas hybndized to each 18%moles of upstream and
downstream primers an‘dgneverss transepbed for 30 min at 42 °C in 10 pl

reaction with Qh tfﬁ H.E'l’l: Virus reverse
transcriptase, of eac enxynuc eotides units nf RNasin, 10mM

Tris-HCI (p 50 amplified in
501 <2 P ALK KTV R b AN, 20 o
each prinfers, 10mM Tris-HCI (pH8.3), 50mM KCl and 1 unit Tag DNA
polymerse. Amplification was performed in a thermal cycler as follows: 2
cycles of denaturation 95 °C, 60 sec; annealing 60 °C, 30 sec; elongation
72 °C, 30 sec. Annealing temperature was serially decreased every second
cycle from 60 °C to ‘touch down’ at 50 °C followed by 20 cycles of
denaturation 95 °C, 60sec; annealing 50 °C, 30 sec; elongation 72 °C, 30
sec. The amplification products were subjected to electrophoresis on 1.2%



Table 2. Primers for PCR amplification

Rabies Oligonucleotide
designation
(orentation)

genes

FCOORRZZZZ

TCTH

TC-1 (-)
TC-13 (+)
TC-14 (-)
TC-19 (+)
TC-20 (-)
TC-9 (+)
TC-3 (-)
TC-16 (+)
TC-17 (-)

22°

MUhMﬂEA“-—
GAT.CTG, 78y,
ATC.GA AN AT A
GAT.CTZ
ATC.GAATHICAS :
mwmnccﬂmmnnmmmun G
xm&umm&mnmmmwm&nmﬂmc

{}AT {CAG. Tﬁ.ﬁ. Gﬁ' CTGJLTC

Position

61-80

504-523
1776-1793
2386-2404
2574-2593
3135-3172
3305-3324
4248-4267
6989-7006
T7405-7422

QW’}ﬁﬂﬂ?ﬂJ mﬂ-’-}%-’l‘lﬂ’}ﬁﬁl ---------- -

£E



Table 3. Oligonucleotide probes for

i.:?:ahi&s Dii-ganucle-:mt-ide

genes  designation

pm:::zé

(orientation)

TC-2 (+)

TC-15 (+)
TC-21 (+)
TC-4 (+)

TC-18 (+)

CTT.G#

GAG.C(xd
Eﬂﬁ.Tﬁ
GCT. CCA. CCACG.A.‘I‘T ACﬂ

A W%?Wmm
qmmﬂmumwmaﬂ

Position

263-282

2101-2120
3019-3038
3879-3900
T158-7177

bE
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PCR products were transfered to a nylon membrane and identified
by hybridization with specific internal probes. DNA was denatured by
soaking the gels in a solution of 1.5M NaCl and 0.5M NaOH for 30 min
prior to neutralized by soaking in a solution of 1M Tris-HCI and 1.5M
NaCl. DNA was blotted to a nylon membrane by capillary action as
described by Sambrook ef al (1989).

Development of Rabies cDNA Probes

blunt-end subcloned into Smal site of
pGEM-3Z. The map of pG t'aied in Figure 7. PCR mixture
was treated with equal vglt : 3, and the upper aqueous phase
was recovered. The ampssec: anol precipitated. Twenty-
five pl of kinase reachog e, ponimes. 40 ng DNA, 70mM Tris-HCI
(pPH 7.6), 10mM Nl WDRESGImM ATP and 20 units
polynucleotide kinaSe. Ab, S .U for 30 min. Then, the
reaction was heateds§ 74 j00%d at 4 °C. The DNA was
subjected to a fill-i AR WINTPs and 3 units of T,

DNA polymerase. 2 W& DNA was extracted once
with phenol:chlorofo

The PCR fragments werge

Ten pg of pGE- —- - was linearized by digestion
with 10 units of Smal at 25%—= 7‘,' fis in 10 pl reaction contained 50
mM potassium acetate, 264 7 A A DmM magnesium acetate, |

mM DTT, pH 7 A Then d >nhogn orviatad Aidition of 1 unit of calf
intestinal phospha&t d proceed at 50 °C for 1
hour and heated to }j °C¢ prC j; of 5SmM EDTA. Protein

was removed by pheutgj extractmn per usual prutucol

M&Jﬂg mﬂm:ﬂ ﬂgmaphnrylated plasmid

vector were Id¥ded onto a 1. 5¢0 low meltmg point agarose gel in TAE
buffer ﬁmﬁ tg m bands were
identifi m m m DNA were

proce&dc for ligation.

Agarose slices were remelted at 65 °C for 10 min. Fifty ng of
vector DNA and 10 ng of insert (2:1 molar ratio) were ligated in 50mM
Tris-HCI buffer (pH 7.5) included 10mM MgCl,, 10mM DTT, ImM ATP,

25 pg/ml BSA and 400 units T 4 DNA ligase. The reaction was carried out

T35 0L
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at 16 °C for 12 hrs and placed at room temperature for 2 hrs prior to heat
inactivation at 65 °C for 10 min.

DNA transformation

Recombinant plasmids were transformed into E. coli JM109 using
calcium chloride procedure as described by Hanahan (Hanahan, 1983).
Briefly, 25 ml culture of E. coli at mid log phase (A,,, = 0.45-0.55) was

collected at 2500g for 10 min at 4 °C. Cells were washed once with an ice-
cold 50mM CaCl, and suspendg 5 ml of same solution. Ligation
reaction mixture containing 28 08 / #\. was incubated with 200 pl of
competent cells on ice foi 3¢ \ / / o o heat shock at 42 °C for 90

sec., 800 pl SOB broth TEse=sspe i rdded and placed at 37 °C
with agitation for 1 hr_JGeweels wdre (iae -~..;. o SOC agar (see Appendix
A) containing 100 pg/zee® / #ilN W IPTG and 40 pg/ml X-gal.
Cells were grown overgfi, O mES were picked up and

screened for recombfangd
Screening of Transiorgiag

bacterial colonies for the
kurth and Bowcock (1990)
plasmids. The modification
to JM109 and growth on X-
JO,u1 PCR buffer (10mM

A rapid PCR
presence of DNA seque
was modified for screenifig
were as follows: After -ﬁﬂ,_'f.f-,gé,;,,{h
gal/IPTG plate, a tule '
Tris-HCI, pH 8.3; % " Jsuspension was boiled
for 5 min. To this lyJ dte ¥ t buffer containing 20puM
each deux}muclcntl =, 10 pmole each of the tw&primers corresponding to
the scquencr—: olymerase. Twenty-five

described for ﬂe initial ampl atmn Five nucrollters reaction mixture

el TR 11571 YA

Restriction Digestion of Recombinant Plasmids

Ten micrograms of plasmid was digested with 10 units of Pszl in
buffer containing S0mM Tris-HCl, pH 8.0; 10mM MgCl,, ImM DTT and

50mM NaCl. Reaction was carried out at 37 °C for 2 hrs. Consecutively,
10 units of EcoRI was added and sodium chloride was raised up to 100mM
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final concentration. The reaction was further incubated at 37 °C for 2 hrs.
Reaction was stopped by heat inactivation at 75 °C for 10 min.

Preparation of RNA for RNA-DNA Dot Hybridization

The samples tested consisted of infected and non-infected brains
from animals sent to the laboratory for rabies diagnosis. One gram of brain
material was treated as described above. Briefly, brain samples were
homogenated in 2 ml of lysing buffer. The nuclei and cell debris were
pelleted and discarded. The RNA supernatant was extracted with 4 ml of

urea solution and 4 ml of phexgl . After centrifugation, the aqueous
phase was precipitated wighta\s isopropanol. The pellets were
washed twice in 70% o maldri ﬁ.ﬁpened in 500 pl of sterile
water. — | —

10 pg of ‘ %- opriate volume of 50%
deionized formamid g 26 FFfOrma [N 0, WYA was denatured for 30
min at 55 °C, and chilj#t ¢ < '5\ ,\\ 20X SSC was added and
filterd through Hybaefid AR %‘f\}, e®in 10X SSC. Membrane
was air-dried and the 1 WAlat 80 °C for 2 hr.

Rabies cDNA PLOTRS T gvaluated their sensitivty and
specificity for idegtifigalion “6i & sent in canine brain
specimen. These c} fnm:;;' #jthe ECL random prime
labelling and defeCie "= ue labelling reaction is
catalyzed by Kleno W DNA poilyiiic . FI-dUTP is used as the label,
partially replacing TTEyip the soaked ggaction, so that the probe produced

is labelled wi mmmi ill be subsequently
detected as ha -linked ‘antrfludresceéin antibody.

¢

o o/
ﬁéq mm ' *@%ﬁ]@ﬁa #H G\ thed at 37 °C i
50 pl reaction contamning nucleofide mix, random nanomer primers and

Klenow polymerase (4 units). Membranes were pre-incubated for 1 h in
hybridization solution (5X SSC, 0.5% blocking agent, 0.1% SDS, 5%
dextran sulfate, 100 pg/ml denatured salmon sperm DNA) and then
incubated in the same solution containing 10 ng/ml labelled probe overnight
at 50 °C. Membranes were washed at room temperature in 2X SSC, 0.1%
(w/v) SDS, 5 min and 1X SSC, 0.1% (w/v) SDS, 15 min. Nylon
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membranes were blocked, antibody-incubated, washed signal-generated
and detected respectively, as standard ECL protocol mentioned above.

Preparation of the RNA-free Rabies Virus Seed

A 80 ml (eight 10-ml portions) of clarified virus suspension was
centrifuged in the TY65 fixed angle rotor of Beckman centrifuge at 50,000
g (30,000 rpm) for 1 hr at 4°C. The supernatant fluid was carefully
aspirated and the pellet was dispersed in 4 ml of buffer (50mM Tris-HC,
0.13M NaCl, 10mM EDTA, pH 7 i A 50 pg/ml of RNAse A was added,
and incubated at 37°C for 60N EE, i / g virus suspensmn was subjected

to centrifugation at 50,688 A\ #woned. The virus pellet was

(™Wverse of the life cycle in
Maccording to method of
Tobey and Ley (1970). LA phase cells (36 hrs) was
washed once with I#SSS 8 | gt ? \ i n (GMEM, without the
supplementation of gluj g pae % de and serum) was replaced
and incubated in CO,-ing Mer 6 hrs incubation, the cells

were released by refeedmg ----- dium and further incubated for 6
hrs till reached the_expons ,@ 355 hrony induction was directed
by consideration & ::_,'_—_‘.’_;..:.;.__.—; Rate of incorporation
of *H-uridine into %" Wdscribed by Tobey and
Campbell (1965, see ", ppe sefienti@itions were determined by
counting aliquots © dllutcd cell suspensmn “in hemocytometer (see

e O g1 I AN UNT NN

Determmatmn%f Transcriptiopal Events of Rabies Vlrus

RSSO UNBAIN AR st i

CVS rabies virus strain was adsorbed onto the surface of the synchronized
BHK-21 cells. Detection of the viral transcripts from the whole cell lysates
was achieved by RT-PCR technique. Resolution patterns of the amplified
products was performed on 1.2% of ethidium bromide stained agarose gel.

BHK-21 ce e i \ N
2NN

The transcriptional events was conducted in 75 cm® flasks of
monolayered BHK-21 cells. The cells were synchronized as mentioned
above. At O time, the RNA-free viral seed was inoculated on monolayer
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culture of synchronized BHK-21 cells. The viruses were allowed to adsorb
onto the cell surfaces for 1 hr with occasional shaking. The unadsorbed
viruses were wased out with complete medium, and cells were refed.
Mocked-infection was carried out in parallel experiments. At postinfection
time intervals, aliquots flask of rabies infected BHK-21 were collected to
examine the rabies RNA transcripts. The RNA transcripts from whole cell
lysates were detected according to slightly modified method of O’Brien et
al.(1994). Briefly, the cells were harvested and washed twice in PBS. The
cells were then resuspened in 50 pl of PBS containing 50 pg/ml yeast
tRNA. The cells were Iysed b g to 90°C for 10 min and cell debris
was pelleted by centrifug # 4 supenatants were treated with
proteinase K (1 mg/mig 55°C prior to 10 min heat
mactivation. These sug thes &d to cDNA synthesis. RT-
PCR was slightly naeeie® abes ™ megecdure. First-strand cDNA
synthesis was carried ' aaffer containing 4 pl of the
whole cell lysate, 1y 8ts of RNasin, 25 units of
MMLV reverse traffScifi: . The reactions were then
incubated at 42°C | N % Npin incubation at 98°C to
inactivate the enzymfl Wilcted in 50 pul PCR buffer
containing 3mM MgC! & 0957 = %, ™ unit of Tag polymerase
and 10uM each up sy€affl argryai Wrimers. The reactions were
cycled 40 times at 95°C oz 3 oMB0 sec and 72°C for 30 sec in
a DNA thermal cycler. > were analysed by agarose gel
electrophoresis. '

ﬂ'LlEl’JVIEIWﬁWEI"Iﬂ’i
ammnmumwmaa
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