Chapter 3

Materials and methods

Part 1 Restriction fragment length polymorphism of ORF5 in selected Thai isolates of

PRRSV.

1 Virus isolation

Ten Thai PRRSV isolaigs the Chulalongkorn University,

\\ solated from swine sera or

tissues submitted froni™Swige® ‘ ,. Q“i nd, u |ng MARC-145 cell line

(kindly provided by Chris 4 JSiRG = \
N\ “
macrophages (PAMs). - .\, ‘ .
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ralia) or pulmonary alveolar

'

ovided by CP group from

Thacham, Chonburi. | ,: #

1.1 Preparation of MARC- ﬁf":ﬁ

MARC14S €38 : _ aterbath. The cell
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‘ at 2,000 rounds per

suspension was dilut
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minute (rpm) for 10 minuteiz‘a&j then the superaa}ant was aspirated out. The cell pellet

ves ool ed H ELHLG EN AT o e
b Wﬂ NTURLVE 0 M (1 1

Incorpordied, USA). The culture bottle was incubated in 37°C under 5% CO, and was
observed until the monolayer was seen. For spliting the cells, the supernatant was

aspirated from the culture bottle and the monolayer was trypsinized by trypsin versience
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1 ml at 37°C, 5 min. The detached cells were pipetted up and down for cell separation
with 5 ml of media.

1.2 Primary and secondary passage

Primary passage : one ml of trypsinized MARC-145 were diluted in the media

until reaching 24 ml and filled in a 24 well plate (Corning Incorporated, USA), 1 ml each

incubated in 5% CO, at 373@#0] S for viral absorptien; - After that, the supernatant

_ AN
was aspirated and 2 oFC3 miedia wi d and observed everyday for the CPE
and kept at - 70°C untilfieed

Secondary passage; imary passage was infected

onto the cell line, similarly to ghe days, the cells and media was

collected in an eppendorf tube 2 “!' .- a.g,m"

1.3 Indirect injmg AY

+ ]
] I

IPMA was used+@ confirm if the PRRSV was presentsn the cell culture. Breifly,

the cell prepaﬁ ﬂl%%ﬁ%ﬂ %ﬁn a 96 well plate

(Corning Incorpgllated USA), 200 wl & well, mcuba in 5% CO, agd7°C until the

oro Bl V61 T Ela Y ENALL....

cell line and incubated for 48 hours.

The IPMA, monolayer was fixed with 4% formalin® 100 pl / well at room

temperature (RT) for 30 min and washed 3 times with 0.5% PBST*. The N protein of
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PRRSV was detected by the monoclonal mouse anti-PRRSV antibody (SDOW17 : South
Dakota State University, USA). Fifty ul of SDOW17 (1:300) was filled in each well and
incubated in 5% CO, at 37°C for 1 hour and washed 3 times with 0.5%PBST. Then, 50
i of the conjugated antimouse immunoglobulin G (IgG) (Dako, USA) (1:300) of the

secondary antibody was added to well and incubated in 5% CO, at 37°C for 1 hour and

washed 3 times with 0.5% PBST. Th > was filled 100 pl / well in room

temperature for 1 hour and washéed with ta jjugated IgG reacted with the

substrate and given dar of PRRSV infected cells

under light microscopg#Bauiista’ ., 1993) e, viral | (tissue culture infectious
dose; TCID,, / ml) wa

2. Restriction FragmentLeng

2.1 RNA extraction a2 -
FYadadod - 2

The viral RNA was extrag 3

e of cell and media by QIAamp

YA S b

Viral RNA Mini Kit he fnixture was lysed with

Ly

buffer AVL* 560 pl at ! m temperature for 10 min. Five i dred fifty pl of absoluted

G VUM TWEr T e

solution (AW1 Hnd AW2*) was ad%ed and centrlfuged 8000 rp for removing

°°”‘aq W'}M ‘ieﬁu&mfm uﬂ’] ﬁﬂ AVE* and

centnfuged at 13000 rpm and kept at - 20°C until needed.
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2.2 Reverse Transcriptase-Polymerase Chain Reaction

RT-PCR was used for PRRSV RNA amplification of ORF5. The PCR mix
(QIAGEN® One Step RT-PCR Kit, Germany) was 50 pl in volumn containing 2 pl of dNTP
Mix (each dNTP 10mM), 2 ul of QIAGEN One step RT-PCR Enzyme Mix*, 5 ul of

Template RNA, 19 ul of RNAse-fee water, 10 pl of 5xQ-solution*, 10 pl of 5xQIAGEN

One step RT-PCR Buffer*, 1 ul o J : SE L of antisense. In this study, the

\\\\\ yev et al., 1997) and for
G

ATTGG-'3 (sense) and

ETRSL, 5'-GGATCCCAJCTA ClC \\ Pirzadeh et al., 1998).

’ - _‘: \ o C 'i e
The PCR mix wa Cedlin, the:

and the PCR condition was m o-; ¥ing "

-200 (MJ Research, USA)

ermocycling programs: cDNA

synthesis at 50°C for 30 min, i anscriptase and denaturation at

96°C for 15 min, denteg : 8ling at 53°C for 30 sec

'|! g rl:

(2°C for 30 sec for 40 cycles, final ext€nsion at 72°C for 10 min

e G TN I N gon-

agarose gel (Fls%rChemlcal USA) byflectrophore& t100V, 1.5 A fep 1 hour. The
gel eleﬂm‘;l a ﬂ ﬂ ilm unmf]jlwegj rlﬁ)ﬂ min then

washed with tap water. The DNA band of ORF5 was analyzed in the UV illuminator.

and primer extension a

" detail in appendix
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2.3 PCR product purification

The PCR products were purified by QIAquick® spin (QIAGEN, Germany). The
PCR product was mixed with buffer PB" at the ratio of 1:5 volumn and filled into the
provided column, centrifuged at 8000 rpm. DNA (100 bp -10 kp) was absorbed in the

high-salt silica membrane. Buffer PE* was added about 0.75 ml and centrifuged at 8000

2.4 Restriction Frag

The purified PCR¥progiticj 1 entration by diluting 100

W W,
: \ W N
times (product 7 pl, D 04  thier'e ! \‘ OD) at wavelength 260 and

280 nanometer (nm) (Specty The concentration was using

the formula : [PCR product] (dilution factor). The purity of

nucleic acid was measured b ambrook et al., 1989).

.""7 e product and 1 pl of

- oy
F! |
Al .

I of the appropriate buffer (in table™) at 37°C for 2 hours (MBI

e B B WA G

1.5 A for 1 hourq!tamed with ethidiumgbromide (Pro a, USA) and agalyzed with the

W.,.ummmn‘ifuumqwmaa

The purified CfR

restrictive enzymes in

" detail in appendix

" The average absorbance 1 = DNA 50 pug/ml (Sambrook et al., 1989)
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Table 1 Restriction sites, sources and appropriate buffer for retriction enzymes used for

US genotype (Mull, Hincll , Sacll and Haelll) and EU genotype (Pstl , Haell and Clal).

Restriction Fragment Length Polymorphism
Geno | Restriction Source Cutting site Buffer
YPe | enzymes
us | MuIl® Micrococcus luteus 5'A'CGCGT | BufferR" or
\ r TGCGC'A | 2xy* TANGO™
Hincll® An E ain that Aafesal’s GTY'RAC | 1x NEBUffera
clonect_# ,C” ....,: AR'YTG
A \\\k
Sacll Gif cg " Y\\\’\‘\ CC'GG | Buffer B or
(Cfra21)® 1xy" TANGO™
Haelll | 5" 5G'CC Buffer R" or
(BsuRI)® ) CCGG | 1xy TANGO™
EU | Pst ‘ 5'CTGCA'G | Buffer R* or
APGTC | 1xy" TANGO™
Haell BEGCY | 1xy* TANGO™
(Bsp14311)° : s y CGR
froiq‘aﬂus species Rilj 43 7
Clal ﬂ ﬂi %ﬂﬂﬁn ‘3 w qﬁ'\ﬁ 1xy" TANGO™
(Bsu1 m u TAGC'TA

L

. -

AT INEA Y
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Part 2 Pathological study of the selected Thai isolates of PRRSV.

Twenty - one 3 weeks old pigs, PRRSV - free pigs kindly provided by C.P.
Group, Thacham, Chonburi. The pigs were devided into 3 groups : a control group (3),
US genotype-infected (9) pigs and EU genotype-infected (9) group. Each group was

separated in each room using the strick biosecurity system.

: . AN
PRRSV - infected gro ‘ e )l were subjected for necropsy at 5, 9
or 15 days post inoculati
1. Clinical signs

The pigs were observ SC O piratory signs everyday as the

following criteria : 0, G T e — Y
}f.

.5'7#

) |
a and/or moderaig tachypnea when stress,

=AM

when stress, 6, cﬁlspnea and/or severe J,achypnea when rest (Halbur et I 1995b). The

e O PG g B4 Qﬂﬂélﬁc&lr

en stress, 2, dyspnea

H
and/or mild tachypnea : en rest,

, AdysSp

! Nakorn pathom, 2001
" Saraburi, 2002

*%kk

The media of non infected MARC-145 cell.
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clinical observation (coughing, diarrhea, inappetence or lethargy) was noted separately
and was not reflected in the respiratory disease score. The relative humidity in the
rooms was also recorded.
2. Macroscopic findings

The pigs were sacrified with pentobarbital sodium (Nembutal®, USA) injection

\ .” tal point for all the lung lobes as

s ' Iy visible pneumonia. The

for a complete necropsy at the a
an estimation of the percen!

pig lung composes of 7 w 2. for cardiac lobes, 2 for

diaphramatic lobes, an tem is summarized in Fig

4. Other organs consis € , dney, spleen, ileum and

mesenteric lymph node” we e5e VEG 7 er Hfor nalin and in - 70°C until
needed.
3. Microscopic findings

The formalin ;"—ﬁ e d the tissue processor.

Briefly, tissues were ~,;! ydrated Dy 70,780, 95 and 1Q0% ethanol and xylene,

T TN AT oo

rotary mlcrotome‘lhen placed on slldeé‘or routine Hematoxyhn & Eosm & E staining)

oo Rp 3R LGN a M N

The 4 - 6 um tissues were deparafinized and rehydrated by xylene, 100, 95, 85,

70% ethanol and DW, respectively. The slides were stained with Harris's hematoxylin

and then stained with eosin. The slides were dehydrated by 70, 80, 95, 100 % ethanol
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and xylene, respectively. The microscopic lesions were noted and estimated score of
the severeity of the interstitial pneumonia in the lung as the following : 0, no microscopic
lesions, 1, mild interstitial pneumonia, 2, moderate multifocal interstitial pneumonia, 3,
moderate diffuse interstitial pneumonia, 4, severe interstitial pneumonia (Halbur et al .,

1995b).

4. Viral detection 3 ,

PRRSV infection was &6 emistry on lung tissue and

virus isolation from sera. T afirmed using nested multiplex

§

: '.\w e anti - PRRSV antibody

PCR (Thanawongnuwe
4.1 Immunohistg
PRRSV antigen

(SDOW17, USA, kindly provig . lowa). Briefly, sections on

poly-L- lysine coated slides we f af drated by xylene and graded

ethanol, DW and PBS ESpeCtvely— T ISSUES Were BIgestea by trypsin at 37°C for 30

ey
|

2 ; i
min and washed with PBS 3 times. The er dogenous peroxi@ase enzyme was removed

using 3% hydfﬁﬂrﬁﬁ*:ﬁ Uﬁ wmnfn]tﬁperature and then

with DW 5 min ald wash with PBS 3 tines The non e<:|f'c backgrou&stammg was
blockeanw %a ﬁiﬂ ﬁmum/r] q nEJ fl aj EJshed with
PBS 3 times. The PRRSV antigen was attached with SDOW17 : DW (1:1000) at 4°C for

15 hours and washed with PBS 3 times. The IgG was attached with peroxidase
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Ventral Dorsal

| v .
Fig 4 Gross lung lesion scoring g¥stan (100.p0ints) (Ha "%"’-. otal, 1995b)

Y]
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antiperoxidase (Nichirei, Japan) at 37°C for 1 hour and then washed with PBS 3 times.
The Diaminobenzidinetetra chloride (DAB)* solution was prepared before use. The DAB
was reacted with the Ag - Ab complex and then the brown granular staining was
appeared in the cytoplasm of the PRRSV - infected cells within 5 min. The reaction was

stoped by rinsing with DW. The slides were counter stained with hematoxylin for 1 min

= AU ININTNYINT

Serologlcq tests were performed at the CU - VDL. The antibod&‘tliters to other

=~ QEVRAFRHAD NI B L

befor: inoculation were measured at 0 dpi. by serum neutralization*. The antibody

respanse to PRRSV from all pigs was tested using Enzyme - Linked Immunosorbent
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Assay (ELISA) (Herdchek®, Idexx, USA) at 0, 5, 9, 15 dpi as described by the

manufacture's instruction.

LA

"

AULINENTNEINS
ARIANTUAMINYAE

"The Veterinary Diagnostic Laboratory, Chulalongkorn university
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