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SDP_ BACT_ 1:
Title : Escherichia coli and its pathotypes

Compiled by:

Dr. T. K. Dutta

Reference: Paton & Paton (1998)

Dr. P. Roychoudhury

1.0 INTRODUCTION:
1.1 Purpose/ Scope of the SDP
This SOP outlines the method for the detection of Escherichia coli and its pathotypes.
1.2 Background Information
E. coli is the type bacterium belonging to the Genus: Escherichia, Family: Enterobacteriaceae,
Order: Enterobacteriales, Class: Gammaproteobacteria, Phylum: Proteobacteria, Kingdom:
Eubacteria. It is a Gram negative, non-spore forming; straight rods of 1.1-1.5µm x 2-6 µm sizes,
arranged singly or in pairs, bearing capsules or microcapsules. They are facultative anaerobe
inhabiting colon of humans and warm blooded animals and most of them are motile due to the
presence of peritrichous flagella except enteroinvasive E. coli strains.
PATHOTYPES OF E. coli:
They are enteropathogenic E. coli (EPEC), enterohemorrhagic E. coli (EHEC), enterotoxigenic
E. coli (ETEC), enteroaggregative E. coli (EAEC), enteroinvasive E. coli (EIEC) and diffusely
adherent E. coli (DAEC).
EPEC: Genes responsible for causing disease include elements of the TTSS (type III secretion
system), intimin (eae), tir (translocated intimin receptor) and other effector proteins are found in
the LEE pathogenicity island.
EHEC: E. coli which contain the LEE pathogenicity island but do not produce shiga-like toxin
are EPEC. The excretion of shiga-like toxins (also known as verotoxins) marks an isolate as
STEC (or VTEC). E. coli that contain both the LEE and shiga toxin are EHEC. EHEC are
distinguished by the production of stx1 or stx2, the former being identical to the Shigella
dysenteriae type I toxin and the latter only sharing partial homology. Consequently the detection
of stx toxin by immunological methods such as immunoblotting or enzyme-linkedimmunosorbent assays (ELISA) as well as detection of the gene through PCR methods is used to
detect STEC.
ETEC: Heat stable (ST) and heat labile (LT) toxins are the main toxins associated with ETEC
pathogenesis, and their production distinguishes them from other types of E. coli, but others
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have been discovered including EAST1, EatA and ClyA, which may be found in other
pathotypes. ST and LT may be produced together or singly.
EAEC: EAEC produce toxins, but these can vary between strains and are not of the LT or ST
type. These include the plasmid encoded toxin (Pet), EAST1, or ShET1, all of which may be
found in a minority of isolates and the latter two toxins may also be found in other pathotypes.
EIEC: EIEC are biochemically, genetically and pathogenically closely related to Shigella spp.,
because they share the same essential virulence factors and EIEC infections result in the
symptoms of Shigellosis, namely diarrhoea and dysentery.
DAEC: DAEC are so named for the pattern of diffuse adherence to the surface of epithelial
cells. They do not invade cells or produce toxins, but they have been associated with diarrhoea
in a number of studies.
2.0 MATERIALS
CONSUMABLES

SUPPLIER

Mueller-Hinton agar plates (150mm)

HiMedia

or (100mm)
Mueller-Hinton broth in 5-ml aliquots

HiMedia

in sterile capped tubes
Antimicrobial disks

HiMedia

EQUIPMENTS

SUPPLIER/ MODEL

Class 2 safety microbiological safety

LABCHEM & LABORTENIK

cabinet

INSTRUMENTS

Vortex mixer

SPINIX

34˚ to 35˚ C ambient air incubator
BBL Sensi-Disc Dispenser

HiMedia
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3.0 PROCEDURES

3.1 ISOLATATION AND IDENTIFICTION OF E. coli

Tissue/faecal/stool/animal feed and soil sample

Inoculate loop full of sample on MLA plates. Incubate at 37°C for 18-24 hrs

Select the pink colonies and streak on EMB plates. Incubate at 37°C for 18-24 hrs

Colonies showing characteristic metallic sheen on EMB plates are further processed for
biochemical test

BIOCHEMICAL TEST
Indole test (+ve)
Methyl red test (+ve)
Voges- Proskauer test (-ve)
Citrate Utilisation test (-ve)
Catalase test (-ve)
Sugar fermentation test

E. coli confirmed

Bacterial lysate preparation (Grow E. coli isolates in 2 ml LB/Nutrient broth for 18-24 hours;
pellet the bacteria; wash 3 times in sterile NSS; re-suspend the pellet in 300 microlit sterile
distilled water; boil in water bath for 5-10 minutes; chill immediately for 10 minutes; centrifuge
to sediment the cell debris; supernatant can be used as template DNA for PCR)

Process for pathotyping by multiplex PCR
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PCR may be conducted using standard protocol in 0.2 ml thin walled PCR tube containing
reaction mixture of 25.0 µl contained 1X PCR buffer, 1.5 mM of MgCl2, each primer at a
concentration of 40 nM, 200 µM each of dNTPs, 1.0 U of Taq DNA polymerase and 4.0 µl of
template DNA lysate. The PCR reaction may be performed in a thermal cycler using the
following standard cycling procedure: an initial denaturation at 950C for 5 min, followed by 30
cycles of denaturation at 940C for 45 s, primer annealing at 590C for 45 s and extension at 720C
for 1 min and a final extension at 720C for 6 min.

Electrophoresis and documentation: All the PCR products to be electrophoresed in a submarine
gel electrophoresis in 1% agarose gel at 70V for 1 hour in 1X TAE or 0.5X TBE buffer. Gels
require to be stained with ethidium bormide (0.5 μgm/ml); visualized under UV transilluminator and documented by gel documentation system.
Table: Details of the primers used for detection of E. coli pathotypes
Name of
strains/
pathotype

Target
Gene
eaeA

Enteropat
hogenic
E. coli
(EPEC)
Shigatoxi
genic
E. coli
(STEC)

bfp

stx1
stx2
LT

Enterotox
igenic
ST
E. coli
(ETEC)
Enteroag
fimA
gregative
E. coli
(EAEC)
Enterohae ehxA
morrhagi
c
E. coli
(EHEC)

Primer sequence (5‟ to 3‟)

Product
size

References

F- CGGAAGCCAAAGCGCACAAGATTA
R- TGACCAGAAGAAGCATCCACCGAA
F- AATCTGCAATGGTGCTTGCGCTTG
R- ACACCGTAGCCTTTCGCTGAAGTA

917

Vergis, 2013

385

Vergis, 2013

F- TTACAGCGTGTTGCAGGGATCAGT
R- TTGTGCGTAATCCCACGGACTCTT
F- GGCACTGTCTGAAACTGCTCC
R- TCGCCAGTTATCTGACATTCTG
F- GGCGACAAATTATACCGTGCTGAC
R- TTGTGCTCAGATTCTGGGTCTCCT
F-TTAATAGCACCCGGTACAAGCAGG
RCCTGACTCTTCAAAAGAGAAAATTAC
F- TTAGTAGCCTGATGTTGCTGGGCA
R- ATGTGCCTGCCGCAGTTTCAATAC

470

Vergis, 2013

255

Aranda et al.,
2004
Vergis, 2013

F- GCATCATCAAGCGTACGTTCC
R-AATGAGCCAAGCTGGTTAAGCT

622
300

Munshiet al.,
2012

342

Dhaka, 2014

542

Paton and Paton
1998
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SDP_ BACT_ 2:

Title: Listeria monocytogenes- Isolation, Identification Compiled by:
and molecular confirmation by Polymerase Chain
Dr A Sen,
Reaction (PCR)
Dr N N Barman
Reference: Doumith et al. (2004)
Dr. Sharmita Doley
1.0 INTRODUCTION
1.1 Purpose/Scope of The SDP:
This SDP outlines the method for the isolation, identification and biochemical
characteristics of Listeria monocytogenes along with the detection of nucleic acid by PCR.
1.2 Background Information
Gel based PCR method is one of the most sensitive technique for DNA detection
currently available. With reference of specific primers as detailed in Doumith et al. (2004), a
one-step PCR method has been developed.
2.0 MATERIALS AND METHODS
Consumables

Supplier

0.2ml PCR tubes

GENAXY

Equipment

Supplier, Model

Class 2 safety microbiological safety LABCHEM

&

LABORTENIK

cabinet

INSTRUMENTS

Micro-centrifuge

TARSONS

96-well Thermalcycler

APPLIED BIOSYSTEMS

Micropipette (0.5-10 μl, 10-100 μl, 20- GENAXY (Nichipette)
200 μl, 100-1000 μl)
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2. 1 Collection of Listeria monocytogenes Suspected Samples
Clinical samples like brain, CSF, swab from cervical and vaginal secretion samples were
collected from field for detection of the Listeria monocytogenes.

3.0 ISOLATION AND IDENTIFICATION:


Inoculate the samples on 5% sheep blood agar plate and incubate aerobically at 37 0C for
12-24 hours. Again the culture was inoculated on Listeria Selective agar plate
(PALCAM). Typical colonies of Listeria monocytogenes are small, round, smooth,
translucent and a narrow zone of haemolysis on blood agar.



The organism shows small Gram positive rods in Gram staining.

3.1 Biochemical Characterstics:


Listeria monocytogenes ferments glucose, salicin, mannitol and aesculin.



Catalase, Methyl red and VP positive.



Oxidase, indole and urease negative.



Motile.

3.2. Detection of Listeria monocytogenes by PCR
The standardization of Polymerase chain reaction was done following the method described by
Doumith et al. (2004). The primer pairs prs was used with product size 370bp.
3.3 Extraction of DNA:
For extraction of DNA isolates modified standard methods described by Makino et al. (1995)
was followed:


Inoculate a single colony of confirmed Listeria monocytogenes isolates in 10 ml BHI
broth and incubate aerobically at 370C for overnight.



Then centrifuge at 6000 rpm for 10 minutes. Discard the supernatant and wash the pellets
twice with 5 ml of sterile Phosphate buffer saline (PBS) at 6000 rpm for 5 minutes.



Suspend the pellets with 100 µl of nuclease free water and heated in a boiling water bath
at 1000C for 10 minutes and then immediately snap-chilled at 40C for 10 minutes.



Then centrifuge at 15000 rpm for 5 minutes at 40C and store at -200C for further use.
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4.0 POLYMERASE CHAIN REACTION (PCR):
Description of the primers used in the present study

Gene

Primer

Sequence (5’ – 3’)

prs- F

GCT GAA GAG ATT GCG AAA GAA G

Position

prs

370bp
prs -R

CAA AGA AAC CTT GGA TTT GCG G

Reference
Doumith et
al. (2004)

4.1 Reaction master mixture:
The targeted gene of Listeria monocytogenes was amplified using following reagentsTable 2: Details of the PCR reaction mixture
Total reaction volume

: 25µl

Reagents/Ingredients

Volume

Nuclease free water

8.5 µl

PCR Master mix (Fermentas,USA)

12.5µl

Forward primer (10pmol)

1 µl

Reverse primer (10pmol)

1 µl

DNA template

2 µl

Mixed the contents by brief spinning and place all the tubes in a thermal cycler (Applied
Biosystems, USA) using following thermal cycling conditions:
Table 3: Details of the thermal cycler condition
Number of cycles
1

35

1

Temperature

Time

Reference

940C

4 minutes

940C

40 seconds

530C

75 seconds

720C

75 seconds

720C

7 minutes

40C

Forever

Doumith et al.
(2004)
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5.0 CONFIRMATION OF PCR AMPLICONS:
The amplified PCR products was confirmed by agarose gel electrophoresis using 1.5 percent
agarose gel containing ethidium bromide in 1X tris acetate EDTA(TAE) buffer at 80 volt for
60 minutes.
 Briefly, gel casting tray was set up by placing the comb in the slot containing 8 wells.
 A volume of 50ml agarose gel was prepared by adding 0.75g of agarose to 50 ml of 1X
TAE.
 The agarose was melted in microwave oven (Haier, India) for 5 minute.
 Thereafter, the melted agarose was allowed to cool down to 560C and 1 µl of ethidium
bromide (10mg/ml) was added.
 After proper mixing it was poured on the gel casting tray and allowed to solidify without
disturbing the tray.
 Then 1X TAE (490 ml DW + 10 ml 50X TAE Buffer) was poured on the gel casting tray
till the gel was submerged and the comb was removed carefully.
 Then 5 µl of each PCR amplified products was mixed with 2 µl of 6X loading dye and
loaded into the wells.
 Along the PCR amplicon a 100bp DNA ladder was loaded and run parallel to the PCR
amplicons.
 Electrophoresis was carried out at 80V for 1hour. The gel was then visualized on a UV
transilluminaor.
 The PCR amplicons showed a product size of 370 bp.
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SDP_ BACT_ 3:

Title: Clostridium perfringens- Isolation,

Compiled by:

Identification and molecular confirmation by

Dr. R.K. Sharma

Polymerase Chain Reaction (PCR) test.
Reference: Titball et al. (1989)

1.0 INTRODUCTION
1.1 Purpose/Scope of This Sop
This SOP outlines the method for the isolation, identification and biochemical
characteristics of Clostridium perfringens. DNA is extracted from the isolates as per method
recommended by Titball et al. (1989) following which Clostridium perfringens specific DNA
sequences are detected using a commercial gel based PCR method.
2.0 Materials and Methods
2.1 Collection of Clostridium perfringens Suspected Samples
Faecal as well as rectal swabs were collected from diarrhoeic and apparently healthy
animals and birds. PM samples like necrotic enteritis (specific lesions in birds), intestinal
contents and intestine are suitable.
2.2 Isolation and Identification:


Inoculate the collected samples in Robertson Cooked Meat Broth (RCMB) and incubate
under strict anaerobic condition at 370C overnight. The Clostridium perfringens growth
on RCMB develops reddening of meat particles with production of gas and sour smell.



Take a loopfull of suspected Clostridium perfringens growth from RCMB media and
streak on a blood agar plate. Incubate at strict anaerobic condition at 370C overnight.
Clostridium perfringens produce double zone of haemolysis on blood agar medium i.e.,
inner complete zone surrounded by wide partial zone of haemolysis.



On Gram‟s staining shows Gram positive rods with oval and sub-terminal spores.

2.3 Biochemical Characteristics:


Clostridium perfringens ferments glucose, lactose and maltose.



Catalase and indole negative.



Production of H2S, Non-motile
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3.0 DETECTION OF Clostridium perfringens BY POLYMERASE CHAIN REACTION:
The samples were processed and the bacteria was isolated and confirmed by biochemical
test as well as nucleic acid detection by Polymerase chain reaction. Standardization of
Polymerase chain reaction was done following the method described by Titball et al. (1989).
Major toxin genes of Clostridium perfringens are alpha toxin (cpa), beta toxin (cpb), iota toxin
(iA), and epsilon toxin (etx), enterotoxin (cpe) genes. The primer pair cpa used was species
specific with product size 324 bp.
3.1 Background Information
Gel based PCR method is one of the most sensitive technique for DNA detection
currently available. With reference of specific primers as detailed in Titball et al. (1989), a onestep PCR method has been developed.
List of consumables and equipments
Consumables

Supplier

0.2ml PCR tubes

GENAXY

Equipment

Supplier, Model

Class 2 safety microbiological safety cabinet

LABCHEM & LABORTENIK
INSTRUMENTS

Micro-centrifuge

TARSONS

96-well Thermalcycler

APPLIED BIOSYSTEMS

Micropipette (0.5-10 μl, 10-100 μl, 20-200 μl, 100-1000 μl)

GENAXY (Nichipette)

3.2 Extraction of DNA:
For extraction of DNA from bacterial isolates were prepared following modified standard
methods described by Titball et al. (1989).


A single colony of the confirmed Clostridium perfringens isolates grown on blood agar
plate were inoculated in 10 ml BHI broth and incubated anaerobically at 420C for 48 hrs.



Then the cultures were centrifuged at 2500 rpm for 5 minutes. The supernatant was
discarded and pellets were washed twice with 5 ml of sterile Phosphate buffer saline
(PBS).

11


The pellets were then suspended with 100 µl of nuclease free water and heated in boiling
water bath at 1000C for 10 minutes and then immediately snap-chilled at 40C for 10
minutes.



Then centrifuged at 12000 rpm for 10 minutes at 40C and stored at -200C for further use.

4.0 POLYMERASE CHAIN REACTION (PCR):
Amplification of the targeted gene was done using the following primer sets (Table.1.2).
Description of the primers used in the present study

Gene

cpa

Primer

Sequence (5’ – 3’)

cpa - F

GCTAATGTTACTGCCGTTGA

cpa -R

CCTCTGATACATCGTGTAAG

Position

Reference

Titball et al.
324 bp

(1989)

4.1 Reaction master mixture:
The targeted gene of Clostridium perfringens was amplified using following reagentsDetails of the pcr reaction mixture

Total reaction volume

: 25µl

Reagents/Ingredients

Volume

Nuclease free water

8.5µl

PCR Master mix (Fermentas,USA)

12.5µl

Forward primer (10pmol)

1µl

Reverse primer (10pmol)

1µl

DNA template

2µl
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The contents were mixed by brief spinning and placed all the tubes in a thermal cycler (Applied
Biosystems, USA) using following thermal cycling conditions:
Details of the thermal cycler condition
Number of cycles

Temperature

1

35

1

Time

940C

4 minutes

940C

1 minutes

550C

1 minutes

720C

1 minutes

720C

10 minutes

40C

Forever

4.2 Confirmation of PCR amplicons:
The amplified PCR products was confirmed by agarose gel electrophoresis using 1.5
percent agarose (Amresco) containing ethidium bromide in 1X tris acetate EDTA(TAE) buffer
at 70 volt.
 Briefly, gel casting tray was set up by placing the comb in the slot containing 8 wells.
 A volume of 50ml agarose gel was prepared by adding 0.75g of agarose to 50ml of 1X
TAE.
 The agarose was melted in microwave oven (Haier, India) for 2 minute.
 Thereafter, the melted agarose was allowed to come down to 560C and 1µl of ethidium
bromide (10mg/ml) was added.
 After proper mixing it was poured on the gel casting tray and allowed to solidify without
disturbing the tray.
 Then 1X TAE was poured on the gel casting tray till the gel was submerged and the
comb was removed carefully.
 Then 5 µl of each PCR amplified products was mixed with 2 µl of 6X loading dye
(Fermentas, USA) and loaded into the wells.
 Along the PCR amplicon a 100bp DNA ladder (Fermentas,USA) was loaded and run
parallel to the PCR amplicons.
 Electrophoresis was carried out at 70V for 1hour. The gel was then visualized on a UV
transilluminaor (Kodak, Biostep, Germany).
 The PCR amplicons showed a product size of 324 bp.
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SDP_ BACT_ 4A:

Title:

Pasteurella multocida- Isolation, Identification Compiled by:
and molecular confirmation by Polymerase
Dr. R.K. Sarma
Chain Reaction (PCR)

Reference: Towsend et al. (1998)

Dr. Sharmita Doley

1.0 INTRODUCTION
1.1 Purpose/Scope of This SDP
This SDP outlines the method for the isolation, identification and biochemical
characteristics of Pasteurella multocida along with the detection of nucleic acid by PCR.
2. 0 COLLECTION OF Pasteurella multocida SUSPECTED SAMPLES
Clinical samples like nasal as well as tracheal swabs can be collected from field
outbreaks with upper respiratory disease for detection of the Pasteurella multocida.
3.0 ISOLATION AND IDENTIFICATION:


Inoculate the swabs into 5% sheep blood agar plate and incubate aerobically at 370C for
18 hours. Typical colonies of Pasteurella multocida are small, mucoid and no
haemolysis on blood agar.



The organism shows bipolar staining on methylene blue stain.

4.0 BIOCHEMICAL CHARACTERSTICS:


Pasteurella multocida ferments glucose, lactose, sucrose, mannitol, arabinol.



Catalase, oxidase, methyl red, indole and urease positive.



Nitrate reduction and production of H2S.



Motile.

5.0 DETECTION OF Pasteurella multocida BY POLYMERASE CHAIN REACTION
5.1 Background Information
Gel based PCR method is one of the most sensitive technique for DNA detection
currently available. With reference of specific primers as detailed in Towsend et al. (1998), a
one-step PCR method has been developed.
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List of consumables and equipments
Consumables

Supplier

0.2ml PCR tubes

GENAXY

Equipment

Supplier, Model

Class 2 safety microbiological safety cabinet

LABCHEM & LABORTENIK
INSTRUMENTS

Micro-centrifuge

TARSONS

96-well Thermalcycler

APPLIED BIOSYSTEMS

Micropipette (0.5-10 μl, 10-100 μl, 20-200 μl,
100-1000 μl)

GENAXY (Nichipette)

The standardization of Polymerase chain reaction was done following the method
described by Towsend et al. (1998). The primer pair KMT1 used was species specific with
product size 460bp.
5.2 Extraction of DNA
For extraction of DNA isolates modified standard methods described by Towsend et al. (1998)
was followed:


Inoculate a single colony of confirmed Pasteurella multocida isolates on 10 ml BHI
broth and incubate aerobically at 370C for overnight.



Then centrifuge at 12000 rpm for 12 minutes. Discard the supernatant and wash the
pellets thrice with 5 ml of sterile Phosphate buffer saline (PBS) at 12000 rpm for 5
minutes.



Suspend the pellets with 100 µl of nuclease free water and heat in boiling water bath at
1000C for 10 minutes and then immediately snap-chilled at 40C for 10 minutes.



Then centrifuge at 12000 rpm for 10 minutes at 40C and store at -200C for further use.

Description of the primers used in the present study

Gene

Primer

Sequence (5’ – 3’)

KMT1T7- F

ATCCGCTATTTACCCAGTGG

KMT1

Position

Towsend et al.
460bp

KMT1SP6 -R

GCTGTAAACGAACTCGCCAC

Reference

(1998)
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5.3 Reaction master mixture:
The targeted gene of Pasteurella multocida was amplified using following reagentsDetails of the PCR reaction mixture
Total reaction volume

: 25µl

Reagents/Ingredients

Volume

Nuclease free water

8.5µl

PCR Master mix (Fermentas,USA)

12.5µl

Forward primer (10pmol)

1µl

Reverse primer (10pmol)

1µl

DNA template

2µl

Mixed the contents by brief spinning and place all the tubes in a thermal cycler (Applied
Biosystems, USA) using following thermal cycling conditions:

Details of the thermal cycler condition
Number of cycles

Temperature

Time

1

950C

4 minutes

950C

45 seconds

550C

45 seconds

720C

45 seconds

720C

10 minutes

40C

Forever

35

1

Reference

Towsend et al.
(1998)
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5.4 Confirmation of PCR amplicons:
The amplified PCR products can be confirmed by agarose gel electrophoresis using 1.5
percent agarose (Amresco) containing ethidium bromide in1X tris acetate EDTA (TAE) buffer
at 80 volt for 1 hour.
 Briefly, gel casting tray was set up by placing the comb in the slot containing 8 wells.
 A volume of 50ml agarose gel was prepared by adding 0.75g of agarose to 50ml of 1X
TAE.
 The agarose was melted in microwave oven (Haier, India) for 2 minute.
 Thereafter, the melted agarose was allowed to come down to 560C and 1 µl of ethidium
bromide (10mg/ml) was added.
 After proper mixing it was poured on the gel casting tray and allowed to solidify without
disturbing the tray.
 Then 1X TAE was poured on the gel casting tray till the gel was submerged and the
comb was removed carefully.
 Then 5 µl of each PCR amplified products was mixed with 2 µl of 6X loading dye
(Fermentas, USA) and loaded into the wells.
 Along the PCR amplicon a 100bp DNA ladder (Fermentas,USA) was loaded and run
parallel to the PCR amplicons.
 Electrophoresis was carried out at 80V for 1 hour. The gel was then visualized on a UV
transilluminaor (Kodak, Biostep, Germany).
 The PCR amplicons showed a product size of 460bp.
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1.0 INTRODUCTION
1.1 Purpose/Scope of this SDP
This SDP outlines the method for the detection of animal Pasteurellosis (Pasteurella
multocida).
1.2 Background Information
Diagnosis of animal pasteurellosis including atrophic rhinitis, fowl cholera,
haemorrhagic septicaemia and other associated diseases depends on clinical, pathological and
microbiological investigations, with the latter being particularly important for herds infected
sub-clinically. It is generally accepted that a herd in which P. multocida is present be defined as
affected with probable disease, whether or not clinical signs of the disease are evident. Control
in many countries has, therefore, centered on detection of infection, even in sub-clinically
infected animals considered to be potential carriers.
2.0 MATERIALS
CONSUMABLES

SUPPLIER

0.2ml PCR tubes

GENAXY

TRIzol

BR BIOCHEM

EQUIPMENTS

SUPPLIER/ MODEL

Class 2 safety microbiological safety
cabinet

LABCHEM & LABORTENIK
INSTRUMENTS

Micro-centrifuge

TARSONS

VERITI 96-well Thermalcycler

APPLIED BIOSYSTEMS

Micropipette (0.5-10 μl, 10-100 μl,
20-200 μl, 100-1000 μl)

GENAXY (Nichipette)

Filter Tips

GENAXY
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3.0 PROCEDURES
3.1 Collection of samples and transportation
As P. multocida preferentially colonises the tonsil, tonsillar swabs or biopsies will
provide the highest isolation rates. Nasal swabs/ tracheal swabs (poultry) are preferred for
isolation of B. bronchiseptica, which is an associated pathogen of atrophic rhinitis in pigs. When
sampling the tonsil is not practical, nasal swabs suffice for isolation of both organisms. Swabs
with flexible shafts should be used; sample collection in young animals is facilitated by the use
of mini-tipped swabs. A single swab is used to sample both sides of the nasal cavity and should
then be placed in a non-nutritive transport medium (e.g. phosphate buffered saline) and kept at
4–8oC during transit to avoid overgrowth by other faster-growing bacteria. In case of HS or
other animal pasteurellosis, when the animal is already dead, sterile heart blood and a piece of
spleen would be the preferable source of isolation of pure culture of P. multocida. Transit time
should not exceed 24 hours.
3.2 Identification of the agents
3.2.1 In vitro culture
Although, P. multocida grows readily on blood agar, a selective medium is preferred as
overgrowth of other bacteria that are present in higher numbers often interferes with their
detection. An additional difficulty related to B. bronchiseptica is that this organism grows more
slowly than most other bacteria present in clinical samples. Highest isolation rates are obtained
with modified Knight medium (bovine blood agar containing 5 μg/ml clindamycin, 0.75 μg/ml
gentamicin) or KPMD (bovine blood agar containing 3.75 U/ml bacitracin, 5 μg/ml
clindamycin, 0.75 μg/ml gentamicin, and 2.25 μg/ml amphotericin B).
A further improvement of isolation of P. multocida is possible by inoculating the swab in BHI
broth containing 5 μg/ml clindamycin and 0.75 μg/ml gentamicin and incubation at 370C for 24
hours followed by mouse inoculation (0.2 ml) by I/P route. The dead mouse may be dissected
and under aseptic condition the heart blood and piece of spleen should be collected. Then the
heart blood and spleen triturate should be streaked on 5% sheep blood agar for isolation of pure
colonies of P. multocida.
3.2.2 Biochemical characteristics
P. multocida is a Gram-negative, bipolar when stained with Loeffler‟s alkaline methylene
blue stain, pleomorphic coccobacilli and forms non-haemolytic, greyish colonies on blood agar
with a characteristic, „sweetish‟ odour. It fails to grow on MacConkey‟s agar but yields positive
oxidase and catalase reactions and produces indole. B. bronchiseptica is also a Gram-negative
rod, forming convex colonies 1–2 mm in size, usually haemolytic on blood agar or Bordet-
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Gengou medium after 48 hours of growth. It is non-fermentative, but positive for oxidase,
catalase, citrate and urea and grows in 6.5% NaCl.
3.2.3 Capsular typing of P. multocida
Capsular typing of P. multocida is useful for epidemiological purposes, as P. multocida
often has a mucoid capsule. Serotyping by indirect haemagglutination has traditionally been
used but only a few laboratories throughout the world make and maintain the antisera required.
However, the new generation multiplex PCR based capsular typing method is well established
and recommended for the purpose.
3.2.4 Somatic antigen typing of P. multocida
Differences in the cell wall lipopolysaccharide among P. multocida strains provide the
basis for somatic antigen typing. Sixteen types can be distinguished by a gel diffusion
precipitation test. Although the required antisera are not widely available, many reference
laboratories and some diagnostic laboratories offer somatic antigen typing.
3.2.5 Detection of the P. multocida toxin
Diagnosis of progressive atrophic rhinitis depends upon characterization of P. multocida
isolates as toxigenic. The heat-labile toxin of P. multocida produces dermonecrosis in guinea
pigs and is lethal in mice following intra-peritoneal injection. Toxigenicity can also be
demonstrated in vitro by testing for cytopathic effects on monolayers of embryonic bovine lung
(EBL) cells, African green monkey kidney (Vero) cells or bovine turbinate cells. The bacteria
are grown in brain–heart infusion broth incubated at 37°C for 24 hours and then pelleted by
centrifugation. The supernatant is sterilized by filtration and titrated in monolayer cultures
prepared in microtitre plates. Following incubation at 37oC for 2–3 days, the monolayers are
stained with crystal violet and examined microscopically to detect cytopathic effects. A rapid
cell culture test, in which the suspect colonies are grown on an agar overlay of EBL cells,
permits more efficient analysis of large numbers of isolates.
An enzyme-linked immunosorbent assay (ELISA) using monoclonal antibodies can
detect the toxin in mixtures of bacteria recovered from primary isolation media. This is an
important advantage as swine may be colonized simultaneously with a mixture of toxigenic and
non-toxigenic strains. Cell culture methods would require every colony of P. multocida in the
sample to be tested, which is clearly impractical, to achieve the same level of sensitivity as the
ELISA.
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3.2.6 Molecular methods
Colony morphology and biochemical testing remain the basis for identification of P.
multocida in many laboratories. However, polymerase chain reaction (PCR) for detection of P.
multocida and/or B. bronchiseptica provides faster, more specific and more sensitive diagnostic
tools.
Detection of P. multocida by species specific PCR Assay (Townsend et al., 1998)

Sl.No. Name of
primers

Sequence

Expected
product
Size

Reference

1

KMT1T7-F

5‟-ATCCGCTATTTACCCAGTGG3‟

460bp

Townsend et
al., 1998

2

KMT1SP6-R

5‟-GCTGTAAACGAACTCGCCAC3‟

PCR Conditions: (30cycles)
Thermal profile
Initial Denaturation

94°C for 4mins

Denaturation

94°C for 45 secs

Annealing

55°C for 45 secs

Extension

72°C for 45secs

Final Extension

72ºC for 6 mins

A multiplex PCR assay for capsular typing of P. multocida (Townsend et al., 2001)
appears to provide more reliable results than phenotypic methods and is frequently used in
suitably equipped diagnostic laboratories.
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Capsular Typing of P. multocida isolates by multiplex PCR (Townsend et al., 2001)
Sl.
no

Name of
primers

Sequence

Expected
Product
Size

Reference

1

CapA-F

5‟-TGCCAAAATCGCAGTCAG-3‟

1044bp

CapA-R

5‟-TTGCCATCATTGTCAGTG-3‟

Townsend et
al. 2001

CapB-F

5‟CATTTATCCAAGCTCCACC-3‟

760bp

CapB-R

5‟-GCCCGAGAGTTTCAATCC-3‟

Townsend et
al. 2001

CapD-F

5‟657bp
TTACAAAAGAAAGACTAGGAGCCC-3‟

Townsend et
al. 2001

CapD-R

5‟-CATCTACCCACTCAACCATATCAG3‟

CapF-F

5‟-AATCGGAGAACGCAGAAATCAG-3‟

CapF-R

5‟-TTCCGCCGTCAATTACTCTG-3‟

2
3

4

851bp

Townsend et
al. 2001

Capsular typing of Pasteurella multocida by multiplex PCR assay (m-PCR) PCR conditions
(Townsend et al. 2001): (30cycles)
Thermal profile
Initial Denaturation

94°C for 5mins

Denaturation

94°C for 45 secs

Annealing

55°C for 45 secs

Extension

72°C for 45secs

Final Extension

72ºC for 6 mins
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1.0 INTRODUCTION
1.1 Purpose/Scope of this SDP
This SDP outlines the method for Disk Diffusion Susceptibility Testing.
A. Four or five isolated colonies of similar colony morphology grown overnight on nonselective
medium or colonies grown for 1 or two days on selective medium.
B. Isolates from frozen, lyophilized, or other stock conditions require two subcultures prior to
testing.
1.2 Background Information
A standardized inoculum of the organism is swabbed onto the surface of a MuellerHinton agar plate. Filter paper disks impregnated with antimicrobial agents are placed on the
agar. After overnight incubation, the diameter of the zone of inhibition around each disk is
measured. The size of the zone is inversely proportional to the MIC of the organisms. Using
NCCLS recommendations, a qualitative report of susceptible, intermediate, or resistant can be
obtained.
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2.0 MATERIALS
CONSUMABLES
Mueller-Hinton agar plates
(150mm) or (100mm)
Mueller-Hinton broth in 5-ml
aliquots in sterile capped tubes
Antimicrobial disks
EQUIPMENTS
Class 2 safety microbiological
safety cabinet
Vortex mixer
34˚ to 35˚ C ambient air incubator
QIAamp® Viral DNA mini-kit

SUPPLIER
HiMedia
HiMedia
HiMedia
SUPPLIER/ MODEL
LABCHEM & LABORTENIK
INSTRUMENTS
SPINIX
QIAGEN

3.0 PROCEDURES
3.1 Validation
1. Perform QC testing daily until acceptable results from 20 (or 30) consecutive days of testing
have been obtained as recommended in NCCLS 10.5.2 in M2-A8.
2. Document proficiency each time a new drug is added to the testing protocols.
3. Perform QC testing prior to or concurrent with testing of patient isolates each time a new lot
or new shipment of materials (Mueller-Hinton agar, disks, etc.) is put into use.
3.2 Quality Control
A. QC Strains
ATCC reference organism as used to check susceptibility test methods.
1. Organisms
Reference strains used are recommended in NCCLS Standard 10.2 in M2-A8.
a. Escherichia coli ATCC 25922
b. Staphylococcus aureus ATCC 25923
c. Pseudomonas aeruginosa ATCC 27853
d. Escherichia coli ATCC 35218
e. Enterococcus faecalis ATCC 29212
f. Haemophilus influenzae ATCC 49247
g. Haemophilus influenzae ATCC 49766
h. Neisseria gonorrhoeae ATCC 49226
i. Streptococcus pneumoniae ATCC 49619
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2. Maintenance of QC strains
a. Maintain permanent stock cultures at –70˚ C in tryptic soy broth with 10%
glycerol. Subculture twice prior to testing.
b. Maintain working stock cultures for up to 1 week. Subculture each week for
no more than 3 successive weeks.
B. Frequency of QC Testing
1. Perform QC daily until acceptable results from 20 (or 30) consecutive days of testing
have been obtained.
2. Proficiency in performing QC tests is confirmed if for each drug, no more than 1 out
of 20 or 3 of 30 results are outside the accuracy limits.
3. After validation of antimicrobic proficiency, frequency of QC testing can be reduced
from daily to weekly.
4. Results are reviewed for acceptability and recorded on the Quality Control log sheets
before reporting patient results.
C. Corrective Action
Inform lead technologist and proceed with corrective action as follows when out-of-control
results are observed with QC strains.
1. Review clerical procedures.
2. Check test material (organisms, agar, disks)
3. Check equipment.
4. Review technical aspects of test performance with individuals performing the testing.
5. Document corrective actions taken when controls exceed defined tolerance limits.
6. If any weekly test result is out-of-control, follow:
a. Out-of-control result due to an obvious reason, including: use of the wrong
disk, use of the wrong control strain, obvious contamination of the strain, or
inadvertent use of the wrong incubation temperature or conditions.
i. Document the reason and retest the strain on the same day the error is
observed.
ii. If the repeated result is within range, no further corrective action is
required.
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b. If there is not an obvious reason for the out-of-control result, immediate
corrective action is required.
i. Test the implicated antimicrobial agent/organism combination on the day
the error is observed and monitor for a total of five consecutive test days.
Document all results.
ii. If all five zone diameter measurements are within the acceptable ranges,
no additional action is necessary.
iii. If any of the five zone diameter measurements are outside the acceptable
range, additional corrective action is required.
iv. Daily control test must be continued until final resolution of the problem
can be achieved.
3.3 Specific Media Uses
Bring agar plates and disks to room temperature before use, but avoid prolonged exposure to
elevated temperatures.
1. Mueller-Hinton Agar – for non-fastidious bacteria
2. Haemophilus Test Medium – for H. influenzae
3. G.C. Agar base Medium – for N. gonorrhoeae
4. 5% Sheep Blood supplemented Medium – for Streptococci.
3.4 Inoculum preparation
1. Using a loop or swab, transfer 4 or 5 isolated colonies to Mueller-Hinton broth
aliquot.
2. Selection of inoculum preparation method
a. Standard (Log Phase Growth) method
i. Pick 4-5 isolated colonies to add to 5 ml M-H broth
ii. Incubate 2-8 hours until growth equal to or greater than a 0.5 McFarland
turbidity standard is reached
b. Direct colony Suspension method
i. Use for organisms that grow slowly or unpredictably in broth.
ii. Always use for staphylococci when testing penicillin-resistant
penicillin.
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iii. Pick several colonies from a fresh (18-24 h) non-selective agar plate and
add to M-H broth.
iv. Vortex 15-20 seconds to mix
3.

Visually adjust turbidity to a 0.5 McFarland turbidity standard, or using
turbidometer, adjust to 0.5 to 0.12 using broth.

3.5 Inoculation of agar plate
1. Within 15 min of adjusting the inoculum, dip a sterile cotton swab into the inoculum and
rotate it against the wall of the tube above the liquid to remove excess inoculum.
2. Swab entire surface of agar plate three times, rotating plate approximately 600C between
streaking to ensure even distribution. Avoid hitting sides of Petri plate and creating
aerosols.
3. Allow inoculated plate to stand for at least 3 minutes but no longer than 15 minutes
before applying disks.
3.6 Application of disks
1. Apply disks to agar surface by using BBL Sensi-Disc Dispenser or sterile forceps.
2. Apply gentle pressure with sterile forceps to ensure complete contact of disk with agar.
3. Do not place disks closer to each other than 24mm from center to center.
a. Place no more than 12 disks on a 150-mm plate.
b. Place no more than 5 disks on a 100-mm plate.
4. Do not relocate a disk once it has made contact with agar surface, because antimicrobial
diffusion begins instantly.
3.7 Incubation
1. Incubate plates within 15 minutes of disk application.
2. Invert plates and stack them no more than 5 high.
3. Incubate for 16 to 18 hours at 34˚ to 35˚ C in an ambient-air incubator (not more than 35˚
C if testing staphylococci with penicillinase-resistant penicillins).
a. Incubate all staphylococci that are susceptible to penicillinase-resistant penicillins
(oxacillin, methicillin) for a total of 24 hours.
b. CO2 incubation alters surface pH, affecting the activity of some antimicrobial
agents and should be avoided except for Haemophilus sp., N. gonorrhoeae, and
streptococci.
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3.8 Reading plates:
1. Read plates only if the lawn of growth is confluent or nearly confluent.
2. Translucent Media (Mueller-Hinton agar, Haemophilus test medium, GC agar base)
a. Rest plate (lid down) on, or hold plate 2 to 3 inches above, a black reflecting
surface.
b. Illuminate plate with reflected light directed from above.
c. Measure diameter of inhibition zone to nearest whole millimetre by holding the
ruler against the back of the plates.
d. For staphylococci and penicillinase-resistant penicillins
i. Use transmitted light. Hold the plate between your eye and the light
source.
ii. Examine closely. Consider any growth as evidence of resistance.
3. Opaque media (blood-supplemental Mueller-Hinton agar)
a. Remove cover of agar plate.
b. Illuminate plate with reflected light directed from above.
c. Measure diameter of inhibition zone at agar surface to nearest whole millimetre.
d. When testing haemolytic organisms, be careful to measure the diameter of the
zone of inhibition of growth and not the zone of haemolysis.
4. The zone margin should be taken as the area showing no obvious, visible growth that can
be detected with the unaided eye.
a. Faint growth of tiny colonies, which can be detected only with a magnifying lens at
the edge of the zone of inhibited growth, is ignored.
b. If discrete colonies grow within the clear zone of inhibition, the test should be
repeated.
c. Strains of Proteus sp. may swarm into areas of inhibited growth. This thin veil of
swarming growth in an obvious zone of inhibition should be ignored.
3.9 Reporting results:


Reference Ranges: Follow the NCCLS M100-S13 guidelines for interpretation of
inhibition zone ranges.



Reporting Format: Providing QC is acceptable, report categorical result as susceptible,
intermediate, or resistant according to laboratory policy and format.
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3.10 Procedure notes:
1. Blood components contain thymidine. Since thymidine acts as an antagonist and results
in

decreased

activities

of

trimethoprim,

sulphonamides,

and

trimethoprim-

sulfamethoxazole, do not test these drugs on Mueller-Hinton agar supplemented with 5%
sheep blood or anything else that may contain excessive levels of thymidine.
2. Sometimes, un-supplemented Mueller-Hinton agar contains enough Thymidine to allow
the organism to grow through several generations before inhibition by sulphonamides
and/or trimethoprim. Disregard the resulting light haze, and read for 80% or more
inhibition.
3. Replace refrigerated beta-lactam disks weekly with those stored at –20˚ C. Beta-lactams
are quite labile. Other, more stable drugs may be changed less frequently if the disks are
performing satisfactorily.

3.11 Limitations of the procedure:
1. If organisms require a non-standardized method or if organisms are not tested by disk
diffusion methods, report with caution. Add “presumptive” comment.
2. Some non-fermenting gram-negative bacilli may grow faster at 30˚C than at 35˚C.
Zones may be abnormally large at 35˚C, and this may result in reports of false
susceptibility.
3. This method is limited to rapidly growing organisms. Drug inactivation may result from
prolonged incubation times required by slow growers.
4. The direct standardization method for inoculum preparation requires growth from an 18
to 24 hour old plate. As plates age, the numbers of nonviable organisms increase, and a
direct suspension made from such a plate would yield fewer than 1.5x108 CFU/ml.
5. Numerous factors can affect results: inoculum size, rate of growth, medium formulation
and pH, incubation environment and length, disk content and drug diffusion rate, and
measurement of endpoints. Therefore, strict adherence to protocol is required to ensure
reliable results.
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1.0 INTRODUCTION
1.1 Purpose/Scope of This SDP
This SDP outlines the method for the detection of ESBLs Producing Bacteria.
2.0 MATERIALS AND METHODS
ESBLs are enzymes that mediate resistance to extended-spectrum (third generation)
cephalosporins (e.g., ceftazidime, cefotaxime, and ceftriaxone) and monobactams (e.g.,
aztreonam) but do not affect cephamycins (e.g., cefoxitin and cefotetan) or carbapenems (e.g.,
meropenem or imipenem). The presence of an ESBL-producing organism in a clinical infection
can result in treatment failure if one of the above classes of drugs is used. ESBLs can be difficult
to detect because they have different levels of activity against various cephalosporins. Thus, the
choice of which antimicrobial agents to test is critical. For example, one enzyme may actively
hydrolyze ceftazidime, resulting in ceftazidime minimum inhibitory concentrations (MICs) of
256µg/ml, but have poor activity on cefotaxime, producing MICs of only 4 µg/ml. If an ESBL is
detected, all penicillins, cephalosporins, and aztreonam should be reported as resistant, even if in
vitro test results indicate susceptibility (1).
The National Committee for Clinical Laboratory Standards (NCCLS) has developed
broth microdilution and disk diffusion screening tests using selected antimicrobial agents (1).
Each Klebsiella pneumoniae, K. oxytoca, or Escherichia coli isolate should be considered a
potential ESBL-producer if the test results are as follows:

Disk diffusion

MICs

cefpodoxime < 22 mm

cefpodoxime > 2 µg/ml

ceftazidime < 22 mm

ceftazidime > 2 µg/ml

aztreonam < 27 mm

aztreonam > 2 µg/ml

cefotaxime < 27 mm

cefotaxime > 2 µg/ml

ceftriaxone < 25 mm

ceftriaxone > 2 µg/ml
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The sensitivity of screening for ESBLs in enteric organisms can vary depending on
which antimicrobial agents are tested. The use of more than one of the five antimicrobial agents
suggested for screening will improve the sensitivity of detection. Cefpodoxime and ceftazidime
show the highest sensitivity for ESBL detection.
NCCLS recommends performing phenotypic confirmation of potential ESBL-producing
isolates of K. pneumoniae, K. oxytoca, or E. coli by testing both cefotaxime and ceftazidime,
alone and in combination with clavulanic acid (1). Testing can be performed by the broth
microdilution method or by disk diffusion. For MIC testing, a decrease of > 3 doubling dilutions
in an MIC for either cefotaxime or ceftazidime tested in combination with 4 µg/ml clavulanic
acid, versus its MIC when tested alone, confirms an ESBL-producing organism. For disk
diffusion testing, a > 5 mm increase in a zone diameter for either antimicrobial agent tested in
combination with clavulanic acid versus its zone when tested alone confirms an ESBLproducing organism.
Table-1: CLSI recommended screening and confirmatory tests for ESBLs in
Klebsiella pneumoniae, K. oxytoca, Escherichia coli, and Proteus mirabilis:
Method

Initial screen test

Phenotypic confirmatory test

Medium

Mueller-Hinton agar

Mueller-Hinton agar

Antimicrobial
disk content

For K. pneumoniae, K.
oxytoca, and Escherichia coli:

Ceftazidime 30 µg Ceftazidimeclavulanic acid 30/10 µg and

Cefpodoxime
10
µg
or
ceftazidime 30 µg or aztreonam
30 µg or cefotaxime 30 µg or
ceftriaxone
30 µg

Cefotaxime 30 µg Cefotaximeclavulanic acid 30/10 µg

For P. mirabilis:
Cefpodoxime 10µg or ceftazidime
30µg or cefotaxime 30 µg (The
use of more than one antimicrobial
agent for screening improves the
sensitivity of detection).
Inoculum
Incubation
conditions

Standard
disk
recommendations as
above

diffusion
described

(Confirmatory testing requires use
of
both
cefotaxime
and
ceftazidime, alone and in
combination with clavulanic
acid).

Standard
disk
diffusion
recommendations as described
above

Incubation
length
Results

For K. pneumoniae, K. oxytoca,
and E. coli:
Cefpodoxime zone ≤17 mm

A ≥ 5-mm increase in a zone
diameter
for
either
antimicrobial agent tested in
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Ceftazidime zone
Aztreonam zone
Cefotaxime zone
Ceftriaxone zone

≤ 22 mm
≤ 27 mm
≤ 27 mm
≤ 25 mm

For P. mirabilis:
Cefpodoxime

≤ 22 mm

Ceftazidime

≤ 22 mm

Cefotaxime

≤ 27 mm

combination with clavulanic
acid versus its zone when
tested alone = ESBL (e.g.,
ceftazidime zone = 16;
ceftazidime-clavulanic
acid
zone=21).

Zones above may indicate
ESBL production
QC
recommenda
-tion

When testing
antimicrobial

ESBL-screening
agents,
K.
ATCC® 700603

pneumoniae
should be used for quality
assessment
(e.g.,
training,
competency, or test evaluation).
Either strain, K. pneumoniae
ATCC® 700603 or E. coli
ATCC® 25922, should be used
for routine QC (e.g., weekly or
daily).
E. coli ATCC® 25922:
Cefpodoxime zone
Ceftazidime zone
Aztreonam zone
Cefotaxime zone
Ceftriaxone zone

23-28 mm
25-32
mm
28-36
mm
29-35
mm
29-35 mm

K. pneumoniae ATCC® 700603:
Cefpodoxime zone

9-16 mm

Ceftazidime zone

10-18 mm

Aztreonam zone

9-17 mm

Cefotaxime zone

17-25 mm

Ceftriaxone zone

16-24 mm

When performing the ESBL
confirmatory
tests,
K.
pneumoniae ATCC® 700603
and E. coli ATCC® 25922
should be tested routinely (e.g.,
weekly or daily).
E. coli ATCC® 25922: < 2-mm
increase in zone diameter for
antimicrobial agent tested alone
versus its zone when test in
combination with clavulanic
acid.
K.
pneumoniae
ATCC®
700603: 5-mm increase in
ceftazidime- clavulanic acid
zone diameter; 3-mm increase
in ceftriaxone- clavulanic acid
zone diameter.

2.1 ESBL confirmatory tests
Phenotypic confirmatory testing depends on demonstrating a synergy between
clavulanic acid and an indicator cephalosporin. These tests distinguish AmpC βlactamases (not inhibited by β-lactamase inhibitors) from ESBLs. Numerous variations of
confirmatory testing have been described but few are convenient for routine use: combined
disk method, double disk (DD) approximation test, minimum inhibitory concentration
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(MIC) methods, and E-test ESBL strips. The CLSI recommends the combined disk method
and the MIC method for ESBL confirmation and the same will be followed.
2.2 Combined disk test
The combined disk method depends on comparing the inhibition zones around
disks containing an indicator cephalosporin with and without clavulanic acid. As per
CLSI guidelines, 10 µg of clavulanic acid is added to each of a cefotaxime (30 µg) and
a ceftazidime (30 µg) disk. If ESBL is produced, the zone diameters given by the disks
with clavulanate are >5 mm larger than those without the inhibitor. A variation of the
combination disk method is based on comparing the zone given by cefpodoxime (10 µg) and
cefpodoxime/clavulanate (10 µ g + 1 µg). ESBL production is inferred if the zones given
by the disks with clavulanate are >5 mm larger than those without the inhibitor.
2.3 Double disk approximation test (DD)
The ESBL-producing strains will be tested by the clavulanate double-disk approximation
procedure.
1. A plate is inoculated as described for a standard disk diffusion test.
2. Disks containing aztreonam and expanded-spectrum cephalosporins are placed
30 mm (center to center) from an amoxicillin-clavulanate or clavulanic acid (10 µg)
disk.
3. After overnight incubation at 35°C, the production of an ESBL by the test
organism is inferred by the presence of characteristic distortions/expansions of
the inhibition zones towards the clavulanate disk indicative of clavulanate
potentiation of the activity of the test drug.
4. Negative double disk tests are repeated with a disk spacing of 20 mm (center to center).
2.4 Detection of AmpC-β-lactamases (AmpC disk test)
The test is based on use of tris-EDTA to permeabilize a bacterial cell and release of βlactamases into the external environment.
AmpC disks (filter paper disks containing tris-EDTA) are prepared in-house by
applying 20 µl of a 1:1 mixture of normal saline and 100x tris-EDTA (1.0 M tris-HCl, pH
approximately 8.0, containing 0.1M EDTA, filter sterilized) to sterile filter paper disks,
allowing the disks to dry, and storing them at 2 to 8°C. The surface of a Mueller-Hinton
agar plate should be inoculated with a lawn of E. coli ATCC25922 according to standard disk
diffusion method. Immediately prior to use, AmpC disks will be rehydrated with 20 µl of
distilled water and several colonies of each test organism will be applied to the disk.
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A 30 µg cefoxitin disk is placed on the inoculated surface of the Mueller-Hinton
agar. The inoculated AmpC disk will be placed almost touching the antibiotic disk with the
inoculated disk face in contact with the agar surface. The plate will be inverted and
incubated overnight at 35°C in ambient air. Plates will be examined for either an indentation
or a flattening of the zone of inhibition, indicating enzymatic inactivation of cefoxitin
(positive result), or the absence of a distortion, indicating no significant inactivation of
cefoxitin (negative result).
2.5 EDTA-disk synergy (EDS) test
1.

An overnight Luria broth liquid culture of the tested isolate will be diluted to a turbidity
of a 0.5 McFarland standard and spread on the surface of a Mueller-Hinton agar plate.

2.

A disk containing 10 µg of imipenem (IPM) will be placed on the surface, and a second
disk containing 10 µl of 0.5 M EDTA will be placed 15 mm (edge-to-edge) from the first
disk.

3.

After incubating overnight at 37°C, the presence of an expanded growth inhibition zone
between the two disks will be interpreted as positive for synergy.

2.5.1 Modifications introduced to increase the sensitivity of the EDS include the following:
(i) The incorporation of MEM and ceftazidime (CAZ) to the original assay and
(ii) Parallel test employing a disk with a lower EDTA concentration (10 μl of 0.1 M EDTA)
placed 10 mm, edge to edge, from the other disk.
The EDS that includes both modifications is named the extended EDS (eEDS).
The use of various β-lactam and EDTA concentrations increases EDS sensitivity.
(a) The use of only IPM in the EDS may fail to detect MBL producers, as shown for this P.
fluorescens strain; clear synergistic zones are observed when MEM and CAZ are
incorporated to the assay.
(b) The use of 10 µl of 0.5 M EDTA may result in some cases in undesirable large growth
inhibition zones, making MBL detection difficult.
(c) The problem can be avoided by reducing the EDTA amount; the use of 10 µl of 0.1 M
EDTA results in clear synergy zones, unequivocally revealing MBL production by this
strain.
2.6 Double-disk synergy test (DDST) using mercaptopropionic acid (MPA)
A 0.5 McFarland bacterial suspension will be inoculated on a Mueller- Hinton
(MH) agar plate. Imipenem disks will be aligned around blank filter disks containing 5
µl of the chosen mercaptopropionic acid (MPA) inhibitor solution added directly on the disk
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already placed on the MH agar plate. The distance between the inhibitor and substrates will
be tested at 2.0 cm (from center to center). The appearance of either an enhanced or a
phantom zone between the antimicrobial agents and the inhibitor disk will be considered a
positive result and indicative of MBL production.
2.7 Combined disk method (CD)
To identify MBL production in the isolate IPM-EDTA disk synergy test developed
by Yong D et al8 will be used. A 0.5 M EDTA solution containing 186.1 gm of disodium
EDTA will be dissolved in 1000 ml of distilled water and pH adjusted to 8.0 by using
NaOH. The mixture will be then sterilized by autoclaving. Imipenem disks will be
prepared by adding EDTA solution to 10 µg imipenem discs to obtain an EDTA content of
750 µg. The disk will be dried immediately in an incubator and stored at 4oC.
The test strains will be adjusted to McFarland 0.5 standard and inoculated to Mueller
Hinton agar. A 10 µg imipenem disk and an imipenem plus 750 µg EDTA disc will be
placed on Mueller Hinton agar. Another disk containing only 750 µg EDTA will be also
placed as a control. After overnight incubation, the established zone diameter difference of
≥7 mm between imipenem disk and imipenem plus EDTA will be interpreted as EDTA
synergy positive.
3.0 MODULE: Carbapenemase detection
Only when using the new interpretive criteria for carbapenems first published in June
2010 (M100-S20-U):
1.

The initial screen test (described in Supplemental Table 2A-S3) and the confirmatory
Modified Hodge test (MHT) are no longer necessary for routine patient testing.

2.

The MHT may be useful for testing isolates for epidemiological or infection control
purposes.

3.

No change in the interpretation of carbapenem susceptibility test results is required for
MHT-positive isolates.

4.0 MODIFIED HODGE TEST (MHT)
Carbapenemase production is detected by the MHT when the test isolate produces the
enzyme and allows growth of a carbapenem susceptible strain (E.coli ATCC 25922)
towards a carbapenem disk. The result is a characteristic cloverleaf-like indentation. A
positive MHT indicates that this isolate is producing a carbapenemase. A negative MHT
indicates that this isolate is not producing a carbapenemase. The class of carbapenemase
cannot be determined by the results of the MHT.
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Briefly, a 0.5 McFarland dilution of the E. coli ATCC 25922 will be prepared in 5
ml of broth or saline, 0.5 ml of which will be added to 4.5 ml of MHB or saline to make
a working dilution of 1:10. A lawn culture of the above will be made on a Mueller Hinton
agar plate and allowed to dry for 3–5 minutes. A meropenem (10μg) or ertapenem (10μg)
susceptibility disk will be placed in the centre of plate. The test organism will be
streaked from the edge of the disk to the edge of the plate in a straight line. Up to four
organisms can be tested on the same plate with one drug. Then plates will be incubated
overnight at 35 ± 2oC in ambient air for 16–24 hours of incubation. After incubation the
plates will be examined for a clover-leaf-type indentation at the intersection of the test
organism and the E. coli 25922, within the zone of inhibition of the carbapenem
susceptibility disk. The test organism having a clover-leaf-like indentation of the E. coli
25922 growing along the test organism growth streak within the disk diffusion zone will be
considered as MHT positive. Isolates showing a slight indentation will not be considered to
produce carbapenemase. With each test, positive and negative controls will be put viz. MHT
positive Klebsiella pneumoniae ATCC BAA-1705 and MHT negative

Klebsiella

pneumoniae ATCC BAA-1706.
5.0 QUALITY CONTROL (QC) IN CLSI METHOD (2015)
5.1 Reference strains for QC:
 Escherichia coli ATCC® 25922
 Escherichia coli ATCC® 35218 – ESBL detection
 Klebsiella pneumoniae ATCC® 700603 – ESBL detection
 Pseudomonas aeruginosa ATCC® 27853
5.2 Storing and testing QC strains (CLSI, 2015)
These strains will be tested by the standard procedures mentioned. Zone sizes will be
compared with that mentioned in the table for control strains. For prolonged storage,
strains will be preserved in BHI broth with 10% glycerol at -20ºC / -70ºC / or liquid
nitrogen, else the strains will be lyophilized. Working cultures will be stored on trypticase
soya agar or CHOC at 2 to 8ºC. Before testing, strains will be subcultured to obtain
isolated colonies. Freeze dried or frozen cultures will be subcultured twice prior to testing. If
an unexplained result suggests a change in the organism„s inherent susceptibility, a new
culture of the control strain will be obtained.
5.3 Frequency of testing (CLSI, 2015)
Daily quality control testing will be advised at the beginning for at least 20-30 days.
When no more than 1 out of 20 or 3 out of 30 consecutive tests turn out to be outside
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acceptable limit, performance will be considered satisfactory to proceed to weekly testing.
If not, corrective action will be taken. Daily testing will also be required when
manufacturer of agar media are changed of when converting from manual to automated
system of reading results.
Along with weekly testing, QC will be performed whenever reagent component of
the test is changed. If any weekly test result is out of range, corrective action will be required.
5.4 Quality control of media (CLSI, 2015)
Mueller Hinton agar or the various other broth and agar media not containing
antimicrobials will always be kept overnight at 37ºC for sterility checking prior to
inoculation. Each batch or new lot of media will be checked with reference ATCC strains.
Zone sizes and MICs obtained must be within acceptable CLSI limits. Else the batch will be
rejected and any patient results obtained not reported.
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1.0 INTRODUCTION:
The genus Staphylococcus is in the family Staphylococcaceae, with more than 30 species
and 18 subspecies a decade ago (Gotz et al (2006), has increased to 52 species and 28 subspecies
after reclassification proposals of S. sciuri (Svec et al, 2016). Staphylococcus spp. is a common
cause of nosocomial and environmental infection (Vadyvaloo and Otto, 2005). Members of
genus Staphylococcus inhabit the skin, skin glands, and mucus membranes of humans, animals
and birds. Animals are reported to act as reservoir for Methcillin resistant Staphylococcus
aureus (MRSA) strains (Baptiste et al, 2005; Weese et al, 2004; 2006) which are one of the most
important nosocomial and zoonotic infections, apart from vancomycin-resistant S. aureus
(VRSA) (Chang et al, 2003).

Strains of Staphylococcus are important cause of mastitis

(Devriese and Hommez, 1975), infections in companion animals and as an agent of foodpoisoning in humans (Becker et al, 2001).
The isolation and identification of Staphylococcus spp. is important from clinical,
epidemiological and taxonomic point of view (Khan et al, 2000). The pathogenic staphylococci
are S. aureus, S intermedius and S hyicus. Which are also coagulase-positive. Commensal
Coagulase-negative staphylococci are S epidermidis and S. saprophyticus and may cause
opportunistic infections. Some strains of staphylococci isolated from animals include S. aureus
subspp. anaerobius (catalase-negative, anerobic and coagulase positive) has been isolated from
lesions of sheep, S. caprae from goat milk, S. gallinarum and S. arlettae from skin of poultry, S.
lentus from goat and sheep skin, S. equorum from horse skin, S. simulans and S. felis from cats
and S. delphini from dolphins.
1.1 Scope and application:
These method(s) are used for isolation and identification of Staphylococcus spp. from
clinical samples of domestic animals.
2.0 METHOD SUMMARY:
Before isolation of Staphylococcus spp. from clinical samples, examination of a Gramstained smear slide microscopically is useful. Sheep Blood agar (SBA) is used for isolation,
especially with addition of antibiotics to inhibit any Gram-negative bacteria. Mannitol Salt agar
(MSA) is also employed, which is useful for identification of Staphylococcus aureus strains.
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Various biochemical tests can be employed for identification of other species. Food-borne
staphylococci are enumerated on selective media MSA and Baird-Parker media. Biochemical
tests of some important animal isolates is given.
2.1 Definitions:
Members of genus Staphylococcus are Gram-positive cocci with sizes ranging between
0.5 to 1.5 μm in diameter exhibiting a typical grape-like cluster formation. Cocci also occur
singly, in pair, tetrads or short chains. They are non-motile, non-sporeforming, and grow nonencapsulated. Most species are facultative anaerobes that can grow by aerobic respiration or by
fermentation.
2.2 Health and safety warnings:
Staphylococcus aureus is an opportunistic and adaptable pathogen which has the ability
to cause fatal infection in any tissue of human beings, so manipulation with most staphylococci
should be performed following Standard biosafety level 2 precautions.
Methcillin resistant Staphylococcus aureus (MRSA) and Vancomycin resistant
Staphylococcus aureus (VRSA) can cause fatal and difficult to treat infections hence biosafety
precautions (BSL-2) should be taken as unknown isolate may harbour resistance genes.
Microbiological analysis of clinical specimen involves the culturing of other potentially
pathogenic organisms so work should be performed following Standard biosafety level 2
precautions.
Observe all safety procedures while handling/weighing chemicals and media.
All microbiologically contaminated media/discard shall be autoclaved prior to disposal.
Laboratory benches and equipments shall be disinfected after microbiological work and
twice daily.
Mouth pipeting shall not be done.
Wear appropriate face-mask, gloves while working with live cultures, like catalase test.
Always use appropriate labels on chemicals/media.
All accidents, especially those which may result in infection, shall be reported to
Laboratory Supervisor/Principal Scientist/Incharge NCVTC.
Any query can be addressed to Laboratory Supervisor/Senior Scientist/Incharge
NCVTC.
Wear gloves when preparing antibiotic solutions.
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2.3 Interference: None
2.4 Equipment and Supply:
2.5 Laboratory Apparatus
> BOD Incubator with fan-air circulation
humid chamber set at 37°C ± 0.5.

>Circulating water bath set at 45°C ±
0.5.

>Bio safety Level-II cabinet with Bunsen
burner flame.

>Research Microscope
immersion.

>0.22 μm Syringe filter and 5 ml Disposable
Syringes

>1000 μl, 1-200 μl sterile pipette tips
and Micropipettes.

>Borosilicate Culture Conical flasks 250 ml,
500 ml.

>Culture tube-racks.

>Metal-loop, straight wire loops.

>Disposable/glass 90 mm sterile Petri
dishes for media.

>Refrigerator

>Weighing balance (1-100 gm)

>Steam autoclave.

>Marker pen

with

oil-

>Hand-lens, if available for initial
familiarization with the colony characters.
2.6 Media and Chemicals
Nutrient Agar

Sheep Blood

McConkey agar

Hydrogen peroxide

Oxidase reagent

Nutrient agar slants

Gram‟s stain

Sodium hydroxide

Nalidixic acid

Colistin Sulphate

Hugh-Leifson
media

Bacitracin disc
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2.7 Preparation of Media: Use commercially available media for best results.
After weighing the media in culture flask, and addition of distilled water of required
volume, adjust the pH at 7.0-7.2. Dissolve by gently heating of solution till boiling to melt the
Nutrient-agar followed by autoclaving at 121°C at 15 lb for 20 minutes. The autoclaved media is
brought to 45°C temperature by keeping it in water bath and adding the freshly obtained sheepblood (5%) Sheep Blood agar plates are prepared. Prepared plates are allowed to solidify and
after half an hour are kept in BOD incubator for sterility analysis. For preparation of selective
medium add 15 mg nalidixic acid and 10 mg colistin sulphate per litre of Nutrient agar before
addition of sheep blood.
Nalidixic acid solution is prepared by adding 0.2 NaOH solutions in Nalidixic acid
crystals ensuring that all the crystals dissolve. Adequate precautions shall be taken by wearing
gloves when preparing antibiotic and antifungal solutions. The above solutions are filter
sterilized using 0.22 μ syringe filter. Antibiotics supplement are added into media prepared as
above in front of flame keeping all sterile requirements.
SBA plates are ready to use after 24 h of preparation or are kept wrapped in brown paper
in refrigerator till use.
2.8 Quality Control
When preparing the media ensure complete melting of agar-agar by gentle boiling.
Do not heat Nalidixic acid antibiotic when dissolving it in NaOH.
Ensure that the temperature of media is 45°C at water-bath before addition of antibiotic
solutions before pouring in plates.
Ensure proper time-temperature combination of autoclaving.
pH of media: pH of the media is measured prior to, and after, autoclaving. If the pH is
outside the manufacturer‟s specifications prior to autoclaving it can be adjusted by addition
of NaOH or HCl. If the pH exceeds these specifications after autoclaving, the entire prepared
batch must be discarded.
Each lot of media-plates prepared are checked for sterility by incubation of plates at37°C for
24 hrs followed by manual checking for any visible growth of colonies of bacteria, fungi or
drying, cracking of media surface.
Media plates are packed in paper and stored in refrigerator till use.
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3.0 PROCEDURES
3.1

Collection and storage of samples: Body exudates, pus from abscess, nasal and vaginal
swabs, mastitis milk, skin-scrapes, urine and tissue (eg abortion material) are the
samples which are collected.

3.2

Collect body exudates, pus (3 ml) by a sterile syringe. First disinfect the surface by
70% alcohol, allowed to dry, than aspirate material. Also collect scraping from the wall
of the abscess. Pus from recently formed abscess yield best cultures.

3.3

Collect nasal swab and vaginal swab by sterile swabs with transport/charcoal medium
and store on ice till it reaches laboratory.

3.4

Mastitis milk: should be collected as soon as possible after detection of mastitis before
antimicrobial treatment. Udder should not be rinsed with water unless very dirty. If
washed than should be dried thoroughly before sampling. Wipe teats vigorously by
70% ethanol, especially teat-sphincters. Away teats are wiped first. Hold sterile narrow
mouthed collection bottle horizontally. Discard first few streams of milk, and than
squirt a little milk from each quarter is directed into the bottle. Milk sample is collected
from near teats first and than away teats.

3.5

Urine: Mid-stream urine is collected in sterile plastic container.

3.6

Tissue is collected aseptically into sterile container.

3.7

Food sample like sweetmeats, khoa, milk are collected in suitable sterile containers.

3.8

Processing of samples: Samples can be processed for the isolation of Staphylococcus
spp.by two methods. Dilution method and Direct plating. Before isolation of
Staphylococcus spp. from clinical samples, examination of a Gram-stained smear slide
microscopically is useful to observe the cell morphology of bacteria present in clinical
sample. Staphylococci, if present are readily discernible, If present in sizeable quantity,
than isolation can be attempted.

3.8.1 Dilution method: Dilution method is useful when the enumeration of Staphylococci is
required e.g., in food sample, milk sample analysis. This can also be done in urine
sample. Ten ml/gm sample is weighed on a balance, added into 90 ml of cold sterile
PBS and mixed thoroughly so that samples get dispersed properly in the solution by
vigorously shaking the flask. Serial decimal dilutions are than made in 10 ml PBS in
test tubes by taking 1 ml from 100 ml flask and mixing each tube before next dilution.
An aliquot of 0.1 ml is than plated on to duplicate Selective Indicator Media (Mannitol
salt gar, Baird-Parker media, CHROM Agar). Dilution is spread with the help of sterile
bent rod (Hockey-stick like).
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3.8.2 Direct method: Under this method, a small portion of each sample is removed with
forceps, placed/rubbed on agar surface (SBA) and streaked in such away so as to obtain
isolated colonies with the help of a metal loop. Swabs can be touched on the agar
surface and streaked.
3.9

Incubation: The plates were incubated in aerobic conditions for 24 hrs. at 37°C. After
48 hrs colonies reach large size.

3.10 Isolation: From each positive plate minimum 3-5 colonies of suspected Staphylococci
colonies shall be picked up and stored in NA slant for further characterization and use.
4.0 INTERPRETATION
4.1

Preliminary identification: Colony morphology: The colony size of staphylococci
may vary over and colony colour may also be similar to bacteria such as Streptococci
and micrococci, so identification of Staphylococci on the basis of colony morphology
may be challenging. Colonies of Staphylococcus spp. on SBA are smooth, yellow,
white or off-white in between 1-2 mm in diameter (Kloos et al, 1999). Staphylococcus
aureus forms a fairly large yellow colony on rich medium caused by production of
staphyloxanthin. Hemolysis may or may not be exhibited. Sometimes, β-hemolysis may
not be visible on plates after 24 h of incubation and further incubation may be
necessary. Staphylococcus aureus is haemolytic on blood agar, whereas S. epidermidis
is not, however some strains of S. aureus appear non-hemolytic on blood agar. No
growth occurs on McConkey agar.

4.2

Colonies showing typical characters of Staphylococcus spp. are picked up by straight
wire loop for Gram-staining. All the colonies showing a Gram‟s reaction of Grampositive cocci, with grape like clusters are considered Staphylococci, until proved
otherwise. These colonies were picked up carefully and stored under refrigeration on
Nutrient-agar slants till further characterization was done.

4.3

Identification of Staphylococcus: Quick tests: Catalase test is invaluable tool in
differentiation of staphylococci from streptococci species. This test is performed by
adding 3% hydrogen peroxide to a colony on agar plate or glass slide. Catalase-positive
cultures produce oxygen and bubbling effervescence. Exception to catalase tests is two
anaerobic Staph. saccharolyticus and Staph. aureus sub spp. anaerobius.

4.4

Differentiating characters of staphylococci from other Gram positive cocci:
Pathogenic staphylococci are coagulase positive and non-pathogenic staphylococci are
coagulase-negative. Staphylococci show a fermentative OF reaction; however
micrococci show an Oxidative of reaction. Staphylococci and other gram-positive cocci
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except micrococci are resistant to 0.04 unit disc of Bacitracin and sensitive to
furazolidone 100 ug disc. Streptococcus spp. colonies (1 mm) are typically smaller on
sheep blood agar than Staphylococcus colonies (1-2 mm).

Fig 1 Gram-postive grape like clusters of staphylococci (left) in contrast to
tetrads of micrococci (right)

The oxidase test can differentiate Staphylococcus from Micrococcus spp. Most of
Staphylococcus spp. are Oxidase-negative (exceptions: S. sciuri, S vitulus and S. lentus)
Bacitracin discs and acid production from glucose can differentiate staphylococci from
Micrococcus spp. Micrococcus has a typical morphology of large Gram-positive cocci
arranged in tetrads. Staphylococcus aureus can be identified by its ability to produce
DNase and fermentation of mannitol. For speciation of Coagulase negative
staphylococci (CNS), carbohydrate utilization with glucose, sucrose, trehalose, xylose,
fructose, lactose, mannose are done. Other tests which are done are nitrate reduction,
urease, and phosphtase. Staphylococcus saprophyticus can be identified by its
resistance to Novobiocin.
4.5

Coagulase test: All strains of S. aureus produce enzyme coagulase. Nearly all strains
of S. epidermidis lack this enzyme. Isolated colonies are transferred in 0.2 ml BHI
broth, and incubated for 18-24 hrs at 37°C and than culture is mixed with 0.5 ml rabbit
plasma with EDTA. Incubation is further performed at 37°C and examined after 6 hour
interval for clot formation. Direct enumeration of coagulase positive staphylococci is
made on Baird-Parker agar with rabbit plasma-fibrinogen tellurite.

4.6

Recording results: Record results in appropriate record sheets.

4.7

Staphylococci can be grown in any non-selective rich media in the laboratory, such as
Trypticase soy broth (TSB), brain heart infusion (BHI), or Luria Bertani broth (LB), for
characterization studies.
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5.0

Data analysis and calculation

5.1

Each sample is recorded for the presence or absence of staphylococci species.

5.2

For enumeration purpose, if dilution method has been followed, number of colonies of
Staphylococcus spp. are counted with respect to the dilution and expressed as cfu/gm or
ml.

5.3

Colony characters on Blood agar shall be noted with size attained, hemolysis type and
time taken.

5.4

Results of biochemical reactions are noted as positive or negative.

6.0

WASTE MANAGEMENT

6.1

All infectious waste shall be autoclaved prior to disposal. Glassware is reused.

7.0

REFERENCES:

7.1

Vadyvaloo V, Otto, M. (2005). Molecular genetics of Staphylococcus epidermidis
biofilms on indwelling medical devices. Int. J. Artif. Organ. 28: 1069-1078.

7.2

Baptiste K E, Williams K, Williams N J, Wattret A, Clegg P D, Dawson S, Corkill J E,
O‟Neill T and hart C A. (2005). Methicillin-resistant staphylococci in companion
animals. Emerg. Infect. Dis. 11:1942-1944.

7.3

Weese J S, DaCosta T, Button L, Goth K, Ethier M, and Boehenke K. (2004). Isolation
of methicillin-resistant Staphylococcus aureus from the environment in a veterinary
teaching hospital. J. Vet. Intern. Med. 18:468-470.

7.4

Weese J S, Caldwell F, Willey B M, Kreiswirth B N, McGeer A, Rousseau J, and Low
D E. (2006). An outbreak of methicillin-resistant Staphylococcus skin infections
resulting from horse to human transmission in a veterinary hospital. Vet. Microbiol.
114:160-164.

7.5

Chang S, Sievert D m, Hageman J C, Boulton M L, Tenover F C, Downes F P, Shah S,
Rudrik J T, Pupp G R, Brown W J, Cardo D, Fridkin S K, and S. a. I. E R team. (2003).
Infection with vancomycin-resistant Staphylococcus aureus containing the vanA
resistance gene. N. Eng. J. Med. 348: 1342-1347.

7.6

Khan S A, Nawaz M S, Khan A A, Steele R S, Cerniglia C E. (2000). Characterization
of erythromycin-resistant methylase genes from multiple antibiotic resistant
Staphylococcus spp. isolated from milk sample of lactating cows. Am. J. Vet. Res.
61:1128-1132.

45
7.7

Becker K, Keller B, Eiff C V, Brȕck M, Lubritz G, Etienne J and Peters G. (2001).
Enterotoxigenic potential of Staphylococcus intermedius. Appl. and Environ.
Microbiol. 67: 5551-5557.

7.8

Kloos W E and Bannerman, T L. (1999). Staphylococcus and Micrococcus, in manual
of Clinical Microbiology, 7th edn. Murray P R, Baron E J, Pfaller M A, Tenover F C,
and Yolken R H Eds., American Society for Microbiology, Washington D C. 264.

7.9

Gotz F, Bannermann T, and Schleifer K H. (2006). The genera Staphylococcus and
Micrococcus. In., Dworkin M, Falkow S, Rosenberg E, Schleifer K H and stackebrandt
E (Eds.) The Prokaryotes. Springer. New York. Vol 4 5-75.

7.10 Švec, P., Petras, P., Pantucek, R., Doskar, J. and Sedlacek, I. 2016. High intraspecies
heterogeneity within Staphylococcus sciuri and rejection of its classification into S.
sciuri subsp. sciuri, S. sciuri subsp. carnaticus and S. sciuri subsp. rodentium. Int. J.
Syst. Evol. Microbiol., 66, 5181-5186.

46

SDP_ BACT_ 8:
Title: Isolation and identification of Aeromonas spp
from clinical and food samples

Compiled by:
Dr.R.K.Vaid

Reference:
NC Veterinary Type Cultures, SOP: VTC-BL-003,
Draft No. 2, Bacteriology Laboratory, Date: Feb 2017
1.0 INTRODUCTION:
The genus Aeromonas contains two well separated groups (Popoff, 1984). The first
group consists of a single psychrotrophic, non-motile species, Aeromonas salmonicida, which is
a strict pathogen under natural conditions causing furunculosis disease in economically
important fish; however is not a pathogen of other animals and man. The second group consists
of mesophillic motile strains. These species are A. hydrophila, A. sobria and A. caviae, however
the taxonomy of genus is under flux. Presently there are 36 species and 12 subspecies of
Aeromonas spp.
Bacteria of genus Aeromonas spp. have been frequently recognized as causative agents
of infections in both humans and animals (Cahill, 1990; Krovacek et al, 1995). Aeromonas
hydrophila, Aeromonas caviae, and Aeromonas sobria have been linked to two groups of human
diseases: septicaemia and gastroenteritis (Merino et al. 1995). A greater risk of infection is
reported in young children, elderly and immuno-compromised patients (Janda, 1991). Drinking
water and food are reservoirs of Aeromonas species and therefore may be important sources of
human and animal infections. Aeromonas spp. is also widespread in freshwater, sewage and soil,
which is rich in organic material.
Aeromonas hydrophila is a normal bacterium of freshwater fish and is also found in
fresh-water ponds and fish-tanks. Iti s an opportunistic pathogen causing infection in fish and
reptiles. Aeromonas hydrophila has been increasingly considered a pathogen of humans causing
wound infections to bacteraemia and septicaemia in humans, and self-limiting diarrhoea and
occasionally food-poisoning.
1.1 Scope and application:
These method(s) are used for isolation of Aeromonas spp. and identification of
Aeromonas hydrophila from clinical samples of animals. In addition this method can be used for
enumeration of Aeromonas hydrophila from water and food samples (milk/meat). The detection
limit for this method may range from 100 cfu/gm and above.
Aeromonas are Gram-negative rods (0.5-0.8 x 3.0- 4.0 μm), which are facultative
anarerobe and motile by a single polar flagella (Aeromonas salmonicida- a fish pathogen is nonmotile). All aeromonads ferment glucose with acid production.
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2.0 METHOD SUMMARY:
For isolation of Aeromonas from clinical samples, the clinical material (feces) or rectal
swab is streaked by direct plating onto a selective medium containing Ampicillin.
For isolation and enumeration of Aeromonas from other environmental samples (water,
food samples, faeces) samples are subjected to a two-stage process involving selective
enrichment followed by streaking on to selective agar. For enumeration, food samples can be
subjected to serial decimal dilution in PBS. Dilution is plated on Selective media (Starch
Ampicillin Agar). Plates are incubated at 35°C for 24 hrs. Typical Aeromonas are detected and
counted.
Isolated and purified suspected isolates are subjected to further biochemical reaction.
2.1Definitions:
The genus Aeromonas in the family Vibrionaceae, comprises Gram-negative, Catalasepositive, oxidase-positive, rod-shaped bacteria (Fig 1) capable of both respiratory and
fermentative metabolism of glucose (Baumann and Schubert, 1984).

Fig 1. Gram-negative pleimorphic rods of Aeromonas spp.
2.2 Health and safety warnings:
Aeromonas spp. are important pathogens which may cause diahhoreal diseases and soft-tissue
infections, especially in old and immuno-compromised humans.
Microbiological analysis involves the culturing of potentially pathogenic organisms. Standard
biosafety level 2 precautions should be followed.
Observe all safety procedures while handling/weighing chemicals and media.
All microbiologically contaminated media/discard shall be autoclaved prior to disposal.
Laboratory benches and equipments shall be disinfected after microbiological work and twice
daily.
Mouth pipeting shall not be done.
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Wear appropriate face-mask, gloves while working with live cultures.
Always use appropriate labels on chemicals/media.
All accidents, especially those which may result in infection, shall be reported to Laboratory
Supervisor/Principal Scientist/Incharge NCVTC.
Any query can be addressed to Laboratory Supervisor/Senior Scientist/Incharge NCVTC.
Wear gloves while preparation of antibiotic solutions.
2.3 Interference: None.
2.4 Equipment and Supply:

> BOD Incubator with fan-air circulation
humid chamber set at 37°C ± 0.5.

>Circulating water bath set at 45°C ±
0.5.

>Bio safety Level-II cabinet with Bunsen
burner flame.

>Research Microscope
immersion.

>0.22 μm Syringe filter and 5 ml Disposable
Syringes

>1000 μl, 1-200 μl sterile pipette tips
and Micropipettes.

>Borosilicate Culture Conical flasks 250 ml,
500 ml.
>Metal-loop, straight wire loops, Metal
Forceps.

> Borosilicate culture test-tubes 150
mm x 15 mm, with PBS 10 ml
sterilized
>Disposable/glass 90 mm sterile Petri
dishes for media.

>Refrigerator

>Weighing balance (1-100 gm)

>Steam autoclave.

>Marker pen

> Hand-lens, if available for initial
familiarization with the colony characters of
Aermonas hydrophila.

> Glass-rod applicator hockey stick,
sterilized by dipping in spirit and
flaming.

> Sterile 100 ml plastic containers for
sample collection.

> Sterile Pestle-mortar or Disposable
sterile 100 ml plastic bags.

with

oil-
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2.5 Media and Chemicals

Brain-heart Infusion agar

Tryptone Soya Broth

Ampicillin Sodium

Starch

Phenol red agar

Nutrient agar slants

Phosphate buffer saline

Sodium hydroxide

Ethanol

Nutrient agar slants

McConkey Agar

Sheep Blood Agar

2.6 Preparation of Media
2.6.1 Use commercially available media for best results. Weigh Brain heart Infusion agar
(BHI) or Tryptone soya agar (TSA) as per manufacturer‟s direction for making Blood
agr. Adjust the pH at 6.8. Dissolve by gently heating of solution till boiling to melt the
agar-agar followed by autoclaving at 121°C at 15 lb for 20 minutes. The autoclaved
media is brought to 45°C temperature by keeping it in water bath and adding the
supplement as given below.
The above base medium is supplemented with Ampicillin (10 mg/litre). Adequate
precautions shall be taken by wearing gloves when preparing antibiotic solution. The
above solutions are filter sterilized using 0.22 μ syringe filter. Ampicillin is added into
media prepared as above in front of flame keeping all sterile requirements. Sheep blood
agar plates are prepared by pouring in Petri-dishes and incubating overnight to check
contamination, if any. SBA are ready to use after 24 h of preparation or are kept wrapped
in brown paper in refrigerator till use.
2.6.2 Selective Plating Media:
Wide range of selective plating media are available for Aeromonas spp., however
most have been used for recovery of aeromonads from food, and thus these media are most
effective with A. hydrophila detection and isolation. Most strains of Aeromonas will grow
on many of the selective media used for the isolation of members of family
Enterobactericeae e.g., McConkey lactose agar (MLA), Salmonella-Shigella agar, and
Cefsulodin-irgasan-novobiocin agar (CIN).
Blood-agar Ampicillin is selective however is non-differential as all aeromonads do
not show hemolysis. It is a good medium for isolation attempted from feces.
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Starch Ampicillin agar is a good selective media for food and in conjunction with
use of lugol‟s iodine use for detecting starch utilization by honey colored aeromonad
colonies, proves effective for both detection and enumeration (Vaid, 1995).
2.7 Quality control
When preparing the media ensure complete melting of agar-agar by gentle boiling.
Ampicillin sodium solution should be stored at 2-8°C.
Ampicillin Sodium should not be autoclaved and is to be filter sterilized.
Ensure that the temperature of media is 45°C at water-bath before addition of antibiotic
solutions before pouring in plates.
Ensure proper time-temperature combination of autoclaving.
pH of media: pH of the media is measured prior to, and after, autoclaving. If the pH is
outside the manufacturer‟s specifications prior to autoclaving it can be adjusted by addition
of NaOH or HCl. If the pH exceeds these specifications after autoclaving, the entire prepared
batch must be discarded.
Each lot of media-plates prepared are checked for sterility by incubation of plates at37°C for
24 hrs followed by manual checking for any visible growth of colonies of bacteria, fungi or
drying, cracking of media surface.
Media plates are marked as SBAA (Sheep blood Ampicillin) or SAA (starch Ampicillin
Agar), packed in paper and stored in refrigerator till use.
Ensure proper mixing of faecal/milk/meat sample for decimal dilution.
3.0Procedures
3.1 Samples: Rectal swabs, tissue, faecal samples, milk, meat, water sample.
3.2 Collection and storage of samples: Rectal swab should be collected in sterile
Transport swab with charcoal. Faecal samples shall be picked up fresh when
voided by the animal. These are collected in sterile plastic air-tight container in
quantity greater than 100 gm and immediately transported to laboratory and
processed. Milk/ meat samples can be collected in 100 ml/gm quantity in sterile
flask, polythene pack. When not processed, samples shall be kept in refrigerator at
4° C.
3.3 Processing of samples: Samples can be processed for the isolation of Aeromonas
by three methods. Direct plating, Dilution method and Selective enrichment
method.
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3.3.1 Dilution method: Under dilution method the sample is mixed by a sterile glass
rod in the container itself and 10 gm sample is weighed on a balance. The 10 gm
amount is then added into 90 ml of cold sterile PBS and mixed thoroughly so that
samples get dispersed properly in the solution by vigorously shaking the flask.
Serial decimal dilutions are than made in 10 ml PBS in test tubes by taking 1 ml
from 100 ml flask and mixing each tube before next dilution. An aliquot of 0.1 ml
is than plated on to duplicate SBAA or SAA or other selective media plates and
spread with the help of sterile bent rod (Hockey-stick like).
3.3.2

Direct method: Under this method, a small portion of faecal sample/swab is
streaked on selective medium plate with the help of a metal loop.

3.3.3

Selective enrichment method: In case of sample in which the cells may be
present in low number or may be stressed (water, sewage water, milk, meat,
faeces) two stage process involving selective enrichment followed by streaking
onto selective agar. Tryptone soya broth (TSB) supplemented with Ampicillin
provide optimal recovery (Okrend et al, 1987). Other enrichment which can be
used are Alkaline peptone water (Vaid, 1995), Tryptone Soy Broth plus NaCl
and Tryptone broth (Okrend et al, 1987). The enrichment media after
inoculation is incubated at 28°C and streaking is performed after 6 hours and 24
hours of incubation.

3.4 Incubation: The plates were incubated in aerobic conditions for 24-48 hrs. at
35°C.
3.5 Isolation: From each positive plate minimum 3-5 colonies of presumptive
aeromonads shall be picked up and stored in NA slant for further characterization
and use.
4. Interpretation
4.1 Preliminary identification: Colonies showing typical characters of Aeromonas
spp. and other representative colonies showing other colonial morphologies are
marked. These were than picked up by straight wire loop for Gram-staining. All the
colonies showing a Gram‟s reaction of Gram-negative rods, are selected. These
colonies were picked up carefully and stored under refrigeration on Nutrient-agar
slants till further characterization is done.
4.2 Identification of Aeromonas spp colonies on SBA: Aermonas hydrophila
colonies are large (2-3 mm), flat, greyish and surrounded by a large zone of βhemolysis. Newly isolated strains give a pungent foul odour. Other species may not
be hemolysis positive.
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4.3 On MLA/VRBA: It grows well on MLA, often appearing as no-lactose fermenting
pale colonies; however, some strains may grow as lactose-fermenting colonies. On
media used for Enterobactericeae (MLA, VRBA) colonies are usually lactosenegative (may be lactose positive in small number of cases), flattened in
appearance.
4.4 AEROMONAS MEDIUM: On commercially developed Aeromonas medium
colonies of Aeromonas hydrophila have a typically dark green centre surrounded
by a yellow green zone. Sometimes the entire colony may dark green in colour.
Other motile aeromonads also grow on this medium.
4.5 SAA: On Starch Ampicilin Agar colony are large, honey yellow colored and form
zone of starch utilization on lugols iodine flooding.
4.6 OXIDASE TEST: this is an important test for identification of Aeromonas spp,
however precaution should be taken by performing Oxidase test only with young
cultures (24 hrs old) grown at 28°C on carbohydrate free medium. Aeromonas spp.
give a positive Oxidase test.
4.7 UREASE TEST: Urease negative.
4.8 Growth on TSI: Aeromonas spp. will produce an acid-reaction, often with
production of gas after 24 h. of incubation at 35-37°C.
4.9 BIOCHEMICAL TESTS: Other biochemical tests are performed for identification
of different species (See APPENDIX-I).
4.10 Recording results: Record results in appropriate record sheets.
5. DATA ANALYSIS AND CALCULATION
5.1 Each sample is recorded for the presence or absence of Aeromonas spp. detection.
5.2 For enumeration purpose, if Dilution method has been followed, number of
colonies of Aeromonas spp. are counted with respect to the dilution and expressed
as cfu/gm of faeces or milk/meat.
5.3 Colony characters on Blood agar shall be noted with size attained, hemolysis and
time taken.
5.4 Biochemical characters are noted.

6. WASTE MANAGEMENT
6.1 All infectious waste shall be autoclaved prior to disposal. Glassware is reused.
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APPENDIX-I. Biochemical characters of Aeromonas hydrophila
Characters

Aeromonas
hydrophila

Β-hemolysis (BA)

+

Motility

+

DNase

+

Oxidase

caviae

sobria

Veronii

+

+

+

+

+

+

+

Catalase

+

+

+

+

Gelatin

+

Indole

+

Nitrate reduction

+
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Urease

-

Aesculin

+

Lysine
decarboxylase

+

Ornithine
decarboxylase

+

-

+

-

-

-

+

Arginine
dihydrolase

+

+

-

-

Glucose (gas)

+

-

+

+

Arabinose

+

+

-

-

Inositol

-

Mannitol

+

Lactose

Variable

Sucrose

+

MLA growth

+

Acid from salicin

+

+

-

+

from +

-

+

-

+

-

variable

+

H2S
Cysteine
VP
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1.0 INTRODUCTION:
Rhodococcus equi is an important pulmonary pathogen of foals and is increasingly
isolated from pneumonic infections and other infections in human immunodeficiency virus
(HIV)-infected patients (12.1, 12.2). Found in soil, herbivore dung, and in the intestinal tract of
cows, horses, sheep and pigs. Causes bronchopneumonia in foals, occasionally infects other
domestic animals such as cattle and swine.
1.1 Scope and application:
These method(s) are used for isolation of Rhodococcus equi from faecal samples of
domestic animals and from soil samples. In addition this method can be used for enumeration of
Rhodococcus equi from faecal samples of domestic animals and soil samples. The detection
limit for this method range from 100 cfu/gm and above.
2.0 METHOD SUMMARY:
For isolation and enumeration faecal/soil samples are subjected to serial decimal dilution
in PBS. Dilution is plated on NANAT medium (Nalidixic acid-novobiocin-actidione-potassium
tellurite) as described (3). Plates are incubated. Typical Rhodococcus equi are detected and
counted. Alternatively, a small portion of faecal sample is directly streaked on NANAT plate
and incubated.
2.1 Definitions: Rhodococcus equi: (Type strain ATCC 25729) ATCC 6939.
2.2 Health and safety warnings:
Microbiological analysis involves the culturing of potentially pathogenic organisms.
Standard biosafety level 2 precautions should be followed.
Observe all safety procedures while handling/weighing chemicals and media.
All microbiologically contaminated media/discard shall be autoclaved prior to disposal.
Laboratory benches and equipments shall be disinfected after microbiological work and
twice daily.
Mouth pipeting shall not be done.
Wear appropriate face-mask, gloves while working with live cultures.
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Always use appropriate labels on chemicals/media.
All accidents, especially those which may result in infection, shall be reported to
Laboratory Supervisor/Senior Scientist/Incharge VTC.
Any query can be addressed to Laboratory Supervisor/Senior Scientist/Incharge VTC.
Wear gloves while preparation of antibiotic solutions.
2.3 Interference:
As selective antibiotics are used for the preparation of media, so the concentration of
antibiotics in the final media is critical for optimum recovery. The medium also supports the
growth of Pseudomonas aeruginosa which can be distinguishable by its pigment production and
rough flat spreading colonies. Among the other organisms, Candida and Coryneforms may grow
and have to be distinguished by R. equi colony morphology.

2.4 Equipment and Supply:
Laboratory Apparatus
> BOD Incubator with fan-air circulation
humid chamber set at 37°C ± 0.5.

>Circulating water bath set at 45°C ±
0.5.

>Bio safety Level-II cabinet with Bunsen
burner flame.

>Research Microscope
immersion.

>0.22 μm Syringe filter and 5 ml Disposable
Syringes

>1000 μl, 1-200 μl sterile pipette tips
and Micropipettes.

>Borosilicate Culture Conical flasks 250 ml,
500 ml.
>Metal-loop, straight wire loops, Metal
Forceps.

>Borosilicate culture test-tubes 150
mm x 15 mm, with PBS 10 ml
sterilized
>Disposable/glass 90 mm sterile Petri
dishes for media.

>Refrigerator

>Weighing balance (1-100 gm)

>Steam autoclave.

>Marker pen

>Hand-lens, if available for initial
familiarization with the colony characters of
R. equi

>Glass-rod applicator hockey stick,
sterilized by dipping in spirit and
flaming.

> Sterile 100 ml plastic containers for
sample collection.

> Sterile Pestle-mortar or Disposable
sterile 100 ml plastic bags.

> Culture tube-racks.

with

oil-
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2.5 Media and Chemicals
Tryptone Soya Broth

Yeast Extract

Agar-agar

Nalidixic acid

Cyclohexamide

Novobiocin

Phosphate buffer saline

Sodium hydroxide

Ethanol

Nutrient agar slants

McConkey Agar

Sheep Blood Agar

Potassium tellurite
2.6 Preparation of Media: Use commercially available media for best results.
The Composition of medium is as following:
1. Tryptone Soya Broth 30 g
2. Yeast Extract

1g

3. Agar-agar

15 g

4. Distilled water

1000 ml.

Adjust the pH at 6.8. Dissolve by gently heating of solution till boiling to melt the agaragar followed by autoclaving at 121°C at 15 lb for 20 minutes. The autoclaved
media is brought to 45°C temperature by keeping it in water bath and adding the supplement as
given below.
The above base medium is supplemented with nalidixic acid (20 μg/ml), novobiocin (25
μg/ml), and Cycloheximide (40 μg/ml). Nalidixic acid solution is prepared by adding 0.2 NaOH
solutions in Nalidixic acid crystals ensuring that all the crystals dissolve. Novobiocin is
dissolved in sterile distilled water (12.3). Cycloheximide solution is prepared by dissolving the
chemical in 50% aqueous solution of ethanol. Adequate precautions shall be taken by wearing
gloves when preparing antibiotic and antifungal solutions. The above solutions are filter
sterilized using 0.22 μ syringe filter. Antibiotics and antifungal supplement are added into media
prepared as above in front of flame keeping all sterile requirements.
NANAT plates are prepared by pouring in Petri-dishes and incubating overnight to check
contamination, if any. NANAT plates are ready to use after 24 h of preparation or are kept
wrapped in brown paper in refrigerator till use.
2.7 Quality Control
When preparing the media ensure complete melting of agar-agar by gentle boiling.
Do not heat Nalidixic acid antibiotic when dissolving it in NaOH.
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Novobiocin Sulphate should be stored at 2-8°C temperature in refrigerator away from light
as it is light sensitive.
Novobiocin Sulphate should not be autoclaved and is to be filter sterilized.
If Cycloheximide is prepared in multiple aliquots, than keep aliquots frozen till use.
Ensure that the temperature of media is 45°C at water-bath before addition of antibiotic
solutions before pouring in plates.
Ensure proper time-temperature combination of autoclaving.
pH of media: pH of the media is measured prior to, and after, autoclaving. If the pH is
outside the manufacturer‟s specifications prior to autoclaving it can be adjusted by addition
of NaOH or HCl. If the pH exceeds these specifications after autoclaving, the entire prepared
batch must be discarded.
Each lot of media-plates prepared are checked for sterility by incubation of plates at37°C for
24 hrs followed by manual checking for any visible growth of colonies of bacteria, fungi or
drying, cracking of media surface.
Media plates are marked as NANAT packed in paper and stored in refrigerator till use.
Ensure proper mixing of faecal/soil sample for decimal dilution.
3.0 PROCEDURES
3.1 Collection and storage of samples:
Faecal samples shall be picked up fresh when voided by the animal. These are
collected in sterile plastic air-tight container in quantity greater than 100 gm and immediately
transported to laboratory and processed. When not processed, samples shall be kept in
refrigerator at 4° C. Soil samples can be collected by scraping the surface of ground with a
small spoon and poured into sterile tubes.
3.2 Processing of samples: Samples can be processed for the isolation of Rhodococcus equi
by two methods. Dilution method and Direct plating.
3.2.1

Dilution method: Under dilution method the sample is mixed by a sterile glass

rod in the container itself and 10 gm faeces is weighed on a balance. The 10 gm amount is
then added into 90 ml of cold sterile PBS and mixed thoroughly so that samples get dispersed
properly in the solution by vigorously shaking the flask. Serial decimal dilutions are than
made in 10 ml PBS in test tubes by taking 1 ml from 100 ml flask and mixing each tube
before next dilution. An aliquot of 0.1 ml is than plated on to duplicate NANAT medium
plates and spread with the help of sterile bent rod (Hockey-stick like).
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3.2.2

Direct method: Under this method, a small portion of each faecal sample was

removed with forceps and spread over one-half of NANAT medium plate. The remainder of
the plate was used for streaking with the help of a metal loop.
3.3 Incubation: The plates were incubated in aerobic conditions for 24-72 hrs. at 37°C.
3.4 Isolation: From each positive plate minimum 3-5 colonies of R. equi shall be picked up
and stored in NA slant for further characterization and use.
4.0 INTERPRETATION:
4.1 Preliminary identification:
Colonies showing typical characters of R. equi and other representative colonies
showing other colonial morphologies are marked. These were than picked up by straight
wire loop for Gram-staining. All the colonies showing a Gram‟s reaction of Grampositive rods, pleimorphic cocco-bacilli rods, filaments, or cocci were selected (Fig 1).
The rhodococci show rod-to-cocci cycle (See Fig 1). These colonies were picked up
carefully and stored under refrigeration on Nutrient-agar slants till further
characterization was done.

Fig 1. Rhodococcal morphology of Gram positive cocci (left) and as typical
coryneform filamentous rods (right)
4.2 Identification of Rhodococcus equi colonies: All the colonies showing moist, shiny,
coalescing, of various sizes are considered to be R. equi.
4.3 Identification by streaking on Sheep blood Agar: A purified isolate can be streaked on
SBA and incubated at 37°C. Typical colonies of R. equi on SBA are Salmon pink,
mucoid, coalescing and shiny. Size is minute in 24 hrs which increase upto 1-2 mm in
48-72 hours. Non-hemolytic.
4.4 Recording results: Record results in appropriate record sheets.
5. DATA ANALYSIS AND CALCULATION
5.0 Each sample is recorded for the presence or absence of R. equi detection.
5.1 For enumeration purpose, if Dilution method has been followed, number of colonies of
R. equi are counted with respect to the dilution and expressed as cfu/gm of faeces or soil.
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5.2 Colony characters on Blood agar shall be noted with size attained and time taken.
5.3 Virulence Testing: The R. equi are saprophytes, and virulent strains are characterized by
presence of 15-17 kD antigens on vap plasmid. Vap positive strain detection can be
achieved by PCR testing by vapA specific primers (Anand et al, 2015; Takai et al, 1992).
6.0 WASTE MANAGEMENT
All infectious waste shall be autoclaved prior to disposal. Glassware is reused.
7.0 REFERENCES:
7.1 Harvey R L and Sunstrum J C. (1991). Rhodococcus equi infections in patients with and
without human immunodeficiency virus infection. Rev. Infect. Dis. 13:139-145.
7.2 Prescott J F. (1981). Rhodocooccus equi: an animal and human pathogen Clin.
Microbiol. Rev. 4:20-24.
7.3 Woolcock J B, farmer AMT, Mutimer M D. (1979). Selective medium for
Corynebacterium equi isolation. J. Clinical Microbiology 9:640-642.
7.4 Anand, T, Bera BC, Vaid, R K. Etal. (2014). Molecular characterization of virulenceassociated protein (Vap) family genes of pathogenic Rhodococcus equi isolates from clinical
cases of Indian equines. Ind J of Biotechnology, 13(2):195-202.
7.5 Takai, S., Iie, M., Watanabe, Y., Tsubaki, S., and Sekizaki, T. (1992) Virulenceassociated 15- to 17-kilodalton antigens in Rhodococcus equi: temperature-dependent
expression and location of the antigens. Infect Immun 60: 2995–2997.
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1.0 INTRODUCTION
1.1 Purpose/Scope of this SOP
This SOP outlines the method for the detection of sheep pox and goat pox.
1.2 Background Information
Sheep pox and goat pox (capripox) are endemic in central and North Africa, the Middle
East, India, China, Vietnam and Chinese Taipei. The disease is caused by strains of
Capripoxvirus and produces a characteristic clinical disease in fully susceptible breeds of sheep
and goats and would usually be difficult to confuse with any other disease. In indigenous
animals, generalised disease and mortality are less common, although they are seen where
disease has been absent from an area or village for a period of time, when intensive husbandry
methods are introduced, or in association with other disease agents, such as peste des petits
ruminants (PPR) virus or foot and mouth disease (FMD) virus.
The incubation period is between 8 and 13 days following contact between an infected
and susceptible animal. There is an initial rise in rectal temperature to above 40°C, followed in
2–5 days by the development of, at first, macules and then of papules. Within 24 hours of the
appearance of generalised papules, affected animals develop rhinitis, conjunctivitis and
enlargement of all the superficial lymph nodes, in particular the prescapular lymph nodes.
Papules on the eyelids cause blepharitis of varying severity. As the papules on the mucous
membranes of the eyes and nose ulcerate, so the discharge becomes mucopurulent, and the
mucosae of the mouth, anus, and prepuce or vagina become necrotic. Breathing may become
laboured and noisy due to pressure on the upper respiratory tract from the swollen
retropharyngeal lymph nodes, due to the developing lung lesions. If the affected animal does not
die in this acute phase of the disease, the papules start to become necrotic from ischaemic
necrosis following thrombi formation in the blood vessels at the base of the papule. In the
following 5–10 days the papules form scabs, which persist for up to 6 weeks, leaving small
scars. The skin lesions are susceptible to fly strike, and secondary pneumonia is common.
Capripox is not infectious to humans.
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2.0 MATERIALS
CONSUMABLES
0.2ml PCR tubes
EQUIPMENTS
Class 2 safety microbiological safety
cabinet
Micro-centrifuge
VERITI 96-well Thermalcycler
Micropipette (0.5-10 μl, 10-100 μl,
20-200 μl, 100-1000 μl)
Filter Tips
QIAamp® Viral DNA mini-kit

SUPPLIER
GENAXY
SUPPLIER/ MODEL
LABCHEM & LABORTENIK
INSTRUMENTS
TARSONS
APPLIED BIOSYSTEMS
GENAXY (Nichipette)
GENAXY
QIAGEN

3.0 PROCEDURES
3.1 Identification of the agent
3.1.1 Sample collection, submission and preparation
Material for virus isolation and antigen detection should be collected by biopsy or at
post-mortem from skin papules, lung lesions or lymph nodes.
Samples for virus isolation and antigen-detection by ELISA should be collected within the first
week of the occurrence of clinical signs, before the development of neutralising antibodies.
Samples for genome detection by PCR may be collected when neutralising antibody is
present. Buffy coat from blood collected into EDTA during the viraemic stage of capripox can
also be used for virus isolation.
Samples for histology should include tissue from the surrounding area and should be
placed immediately following collection into ten times the sample volume of 10% formalin.
Tissues in formalin have no special transportation requirements. Blood samples, for
virus isolation from the buffy coat, should be collected in tubes containing anticoagulant, placed
immediately on ice and processed as soon as possible. The blood samples may be kept at 4°C for
up to 2 days prior to processing, but should not be frozen or kept at ambient temperatures.
Tissues and dry scabs for virus isolation, antigen detection and genome detection
should preferably be kept at 4°C, on ice or at –20°C. If it is necessary to transport samples over
long distances without refrigeration, the medium should contain 10% glycerol; the samples
should be of sufficient size that the transport medium does not penetrate the central part of the
biopsy, which should be used for virus isolation/detection.
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3.1.2 Culture
Capripoxvirus grows in tissue culture of bovine, ovine or caprine origin, although
primary or secondary cultures of lamb testis (LT) or lamb kidney (LK) cells are considered to be
the most susceptible, particularly those derived from a wool sheep breed.
Inoculate either 1 ml of buffy coat cell suspension or 1 ml of clarified biopsy
preparation supernatant on to a 25 cm2 tissue culture flask of 90% confluent LT or LK cells and
allow the supernatant to absorb for 1 hour at 37°C. Wash the culture with warm PBS and cover
with 10 ml of a suitable medium, such as GMEM, containing antibiotics and 2% fetal calf
serum.
Examine the flasks daily for 7–14 days for evidence of cytopathic effect (CPE).
Discard the contaminated flasks. Infected cells develop a characteristic CPE consisting of
retraction of the cell membrane from surrounding cells, and eventually rounding of cells and
margination of the nuclear chromatin. At first only small areas of CPE can be seen, sometimes
as soon as 4 days after infection; over the following 4–6 days these expand to involve the whole
cell sheet. If no CPE is apparent by day 7, freeze-thaw the culture three times, and inoculates the
clarified supernatant on to fresh LT or LK culture. At the first sign of CPE in the flasks, or
earlier if a number of infected cover-slips are being used, remove a cover-slip, fix in acetone and
stain using H&E. Eosinophilic intracytoplasmic inclusion bodies, which are variable in size but
up to half the size of the nucleus and surrounded by a clear halo, are indicative of poxvirus
infection. Syncytia formation is not a feature of capripoxvirus infection. If the CPE is due to
capripoxvirus infection of the cell culture, it can be prevented or delayed by inclusion of specific
anti-capripoxvirus serum in the medium; this provides a presumptive identification of the agent.
Some strains of capripoxvirus can be adapted to grow on African green monkey kidney (Vero)
cells, but these are not recommended for primary isolation.
3.2 Immunological methods
3.2.1 Fluorescent antibody tests (FAT)
Capripoxvirus antigen can easily be identified on infected cover-slips or tissue culture
slides using fluorescent antibody tests. Wash the cover-slips followed by air-dry and fixing in
cold acetone for 10 minutes. In case of the indirect test, immune sheep or goat sera is subject to
high background colour and nonspecific reactions. However, a direct conjugate can be prepared
from sera from convalescent sheep or goats or from rabbit hyperimmunised with purified
capripoxvirus. Always include an uninfected tissue culture as a negative control because crossreactions, due to antibodies to cell culture antigens, can cause problems.
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3.2.2 Agar gel immunodiffusion (AGID)
AGID test is very popular for detecting the precipitating antigen of capripoxvirus, but
has the disadvantage that this antigen is shared by parapoxvirus. Prepare agarose (1%) in borate
buffer, pH 8.6, dissolve by heating and pour approx. 2 ml on to a glass microscope slide (76 ×
26 mm). When the agar has solidified, cut the wells to give a six-well rosette around a central
well. Each well should be of 5 mm in diameter, with a distance of 7 mm between the middle of
the central well and the middle of each peripheral well. Fill the wells with specific antigen and
antisera as follows: 18 μl of the lesion suspension to three of the peripheral wells, alternately
with positive control antigen, and 18 μl of positive Capripoxvirus control serum to the central
well. Place the slides in a humidified chamber at room temperature for 48 hours, and examine
for visible precipitation lines using a light box. The test material is positive if a precipitation line
develops with the control serum that is confluent with that produced by the positive control
antigen. This test does not, however, distinguish between Capripoxvirus infection and
contagious pustular dermatitis (orf).
To prepare antigen for the AGID, infect one of two 125 cm2 flasks of LT or LK cells with
capripoxvirus, and harvest when there is 90% CPE (8–12 days). Freeze–thaw the flask twice,
and shake the cells to make them free of the flask. Centrifuge the contents at 4000 g for 15
minutes, decant and store most of the supernatant, and re-suspend the pellet in the remaining
supernatant. Lyse the cells using an ultrasonic probe for approximately 60 seconds. Centrifuge
the homogenate as before, pool the resulting supernatant with that already collected. Add the
pooled supernatant to an equal volume of saturated ammonium sulphate at pH 7.4 and leave at
4°C for 1 hour. Centrifuge the solution at 4000 g for 15 minutes, collect the precipitate and
resuspend in a small volume of 0.8% saline for use in the AGID test. Process the uninfected
flask in an identical manner throughout, to produce a tissue culture control antigen.

3.2.3 Nucleic acid recognition methods
A conventional PCR method can be used to detect the capripoxvirus genome in biopsy or
tissue culture samples. Primers for the viral attachment protein gene and the viral fusion protein
gene are specific for all the strains within the genus Capripoxvirus. Using this techniques and by
sequencing of the genome, differences between isolates from the different species have been
identified.
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Oligonucleotide priers developed for detection of Goatpoxvirus (GTPV) and differentiation
from Sheeppoxvirus (SpGp)
GTPV F

5‟-CTCATTGGTGTTCGGATT-3‟

GTPV R 5‟-ATGGCAGATATCCCATTA-3‟

SpGp F
SpGp R

5‟-TCTATGTCTTGATATGTGGTGGTAG-3‟
5‟-AGTGATTAGGTGGTGTATTATTTTCC-3‟

Expected

Annealing

amplicons size temp. 43.30C
1003 bp
Expected

Annealing

amplicons size temp. 63.10C
171 bp

PCR reaction mixture can be prepared with 2.5 µl of buffer ((10X), 200 µM of each dNTPs,
1.5µl of each primers, 6 µl of template DNA, 1 IU of Taq polymerase and nuclease free distilled
water to made the volume up to 25 µl. PCR may be performed in a thermal cycler with the
cyclic condition as follows: Initial denaturation 95°C for 5 min; denaturation 95°C for 45 Sec,
annealing 63.1°C/43.30C (as the case may be) for 45 sec, extension 72°C for 45 sec for 30
cycles; final extension 72°C for 6 min.
All the PCR products may be separated in 1% agarose gel at 60 volt for 1 hr. The gels require to
be checked under UV trans-illuminator and to be photographed by gel documentation system. A
suitable marker should be run along with the samples to compare the size of the target amplicon.
Detection of 171 bp amplicons is indicative of Sheeppox/Goatpox infection and detection of
1003 bp amplicons by PCR is confirmatory test for detection of Goatpox infection.
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SDP_ VIROL_ 2:
Title: Detection of Swine pox virus by PCR
Reference:

OIE Terrestrial Manual, (2008).

Compiled by:
Dr. D. P. Borah,
Dr. N. N. Barman,
Dr. Nayanmoni Konwar

1.0 Introduction
1.1 Purpose/Scope of This SDP
This SDP outlines the method for the detection of Swine Pox Virus DNA from tissue
samples. DNA is isolated from samples using the QIAGEN QIAamp® Viral DNA mini-kit or
the Nucleo-Puro DNA Sure Tissue Mini Kit (Company name), following which Swine Pox
Virus specific DNA sequences are detected using a commercial gel based PCR method.
1.2 Background Information
Gel based PCR method is one of the most sensitive technique for DNA detection
currently available. By using specific OIE primers as detailed in OIE protocol, a one-step PCR
method has been developed.
2.0 MATERIALS:
Consumables

Supplier

0.2ml PCR tubes

GENAXY

Equipment

Supplier, Model

Class 2 safety microbiological safety

LABCHEM & LABORTENIK

cabinet

INSTRUMENTS

Micro-centrifuge

TARSONS

VERITI 96-well Thermalcycler

APPLIED BIOSYSTEMS

Micropipette (0.5-10 μl, 10-100 μl, 20-200

GENAXY (Nichipette)

μl, 100-1000 μl)
Filter Tips

GENAXY

QIAamp® Viral DNA mini-kit

QIAGEN
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3.0 PROCEDURES
3.1 Collection of Swine Pox Suspected Samples
Clinical as well as post mortem samples were collected from field outbreaks of Swine Pox
for detection of the Swine Pox virus.
3.1.1 Clinical samples:
Field tissue samples (liver, spleen, kidney and esophagus)
3.2 Detection of Swine Pox Viral Nucleic Acid:
Clinical as well as post mortem samples collected from affected pigs were processed for
detection of viral nucleic acid by polymerase chain reaction. Standardization of Polymerase
chain reaction was done following the method described by OIE Terrestrial Manual, (2008). In
Swine Pox Virus genome, DNA directed DNA polymerase gene was targeted and anticipated
product size was 527 bp.
3.3 Extraction of viral DNA:
For extraction of Swine Pox viral DNA various samples were prepared following standard
methods:
 Freeze dried Swine Pox virus vaccine was reconstituted in sterile distilled water.
 Field tissue samples (liver, spleen, kidney, oesophagus) were homogenized and 20
percent suspension was prepared by suspending in appropriate volume of PBS (pH7.4)
A standard protocol enclosed in the kit was followed:
 Briefly, a volume of 70µl of tissue homogenate, 180µl buffer ATL and 20µl proteinase-K
was taken in 1.5ml micro centrifuge tube.
 Mixture was vortexed for 2 minutes and incubation was done at 560C for 10 minutes.
 Repetition of the vortex and incubation was done again.
 Vortex of the tube was done and added buffer ATL 200µl.
 Again vortex was done and ethanol 200µl (96 to 100 percent) to the micro centrifuge tube
and vortexed again.
 Transferring of the material was done from micro centrifuge tube to spin column and then
spinned was done at 8000 rpm for 1 minute.
 Collection tube was discarded and transferred the spin column to another collection tube
and addition of the buffer AW1 500µl was done and again spinned at 8000 rpm for 1
minute.
 The collection tube was discarded and spin column was transferred into another collection
tube and addition of the buffer AW2 500µl was done.
 The collection tube containing the reagents was transferred and spinning was done at
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1000 rpm for 5 minutes and the collection tube was discarded.
 The spin column was placed in 1.5 ml micro centrifuge tube and 200µl buffer AE was put
into the membrane of spin column. Incubation was done at room temperature for 1
minute.
 Finally, centrifugation of the micro centrifuge was done at 8000 rpm for 1 minute and
then sediment was collected.
 Extracted DNA samples were properly labeled and stored at -200C until use.
3.4 Polymerase Chain Reaction (PCR):
Amplification of the targeted gene was done using the following primer sets (Table1).

Table1: Description of the primers used in the present study to amplify DNA-directed
DNA POLYMERASE GENE

Primer

Sequence (5’ – 3’)

Reference

5’-TAGTTTCAGAACAAGGATATG-3’

OIE

Primer-1
Sequences (Forward)

Terrestrial

Manual, (2008).
Primer-2
Sequences (Reverse)

5’TTCCCATATTAATTGATTACT3’

70
3.5 Reaction master mixture:
The targeted gene of the Swine Pox virus was amplified using following reagents (Table: 2)
Table: 2 DETAILS OF THE PCR REACTION MIXTURE
Total reaction volume

: 25 µl

Reagents/Ingredients

Volume

Supplier

Nuclease free water

6.5µl

Sigma

PCR Master mix (Fermentus)

12.5µl

Fermentus

Forward primer (20pmol)

2µl

XXIDT

Reverse primer (20pmol)

2µl

XXIDT

DNA template

2µl

The contents were mixed by brief spinning and placed all the tubes in a thermal cycler
(Applied Biosystems, USA) using the following thermal cycling conditions:
Table 3: DETAILS OF THE THERMAL CYCLER CONDITION
Number of cycles

Temperature

Time

1 cycle

940C

4 minutes

940C

30 seconds

490C

1 minute

720C

1 minutes

720C

5 minutes

40C

Stored until use

25 cycles

1 cycle
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3.6 Confirmation of PCR amplicons:
The amplified PCR products was confirmed by agarose gel electrophoresis using 1.7
percent agarose (Amresco) containing ethidium bromide in 0.5X tris borate EDTA(TBE) buffer.
 Briefly, gel casting tray was set up by placing the comb in the slot containing 8 wells.
 A volume of 40 ml agarose gel was prepared by adding 0.68g of agarose to 40ml of 0.5X
TBE.
 The agarose was melted in microwave oven (Haier, India) for 1 minute.
 Thereafter, the melted agarose was allowed to come down to 560C and 1 µl of ethidium
bromide (10mg/ml) was added.
 After proper mixing it was poured on the gel casting tray and allowed to solidify without
disturbing the tray.
 Then 0.5X TBE was poured on the gel casting tray till the gel was submerged and the
comb was removed carefully.
 Then 10 µl of each PCR amplified products was mixed with 2 µl of 6X loading dye
(Fermentas) and loaded into the wells.
 Along the PCR amplicon a 100bp DNA ladder (Fermentas) was loaded and run parallel
to the PCR amplicons.
 Electrophoresis was carried out at 78V for 1hour and 30 minutes. The gel was then
visualized on a UV transilluminaor (Kodak, Biostep, Germany).
 The PCR amplicons shows a product size of 527 bp.
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SDP_ VIROL_ 3:
Title: Detection of Avipox virus nucleic acid by PCR

Compiled by,

Reference: Binns et al., 1989

Dr.S.M.Gogoi
Dr.N.N. Barman

1.0 INTRODUCTION
1.1 Purpose and scope of this SDP
This SDP outlines the method for the detection of Fowlpox DNA from tissue samples.
DNA is isolated from samples using the DNASure Tissue Mini Kit. All PCR reagents are
stored at -20ºC. Primers purified either by desalting or HPLC purification are acceptable
for this protocol.
2. MATERIALS
2.1

Consumables

Supplier

0.2ml PCR tubes

GENAXY

Equipment

Supplier, Model

Class 2 safety microbiological safety
cabinet

LABCHEM & LABORTENIK
INSTRUMENTS

Micro-centrifuge

TARSONS

VERITI 96-well Thermalcycler

APPLIED BIOSYSTEMS

Micropipette (0.5-10 μl, 10-100 μl, 20200 μl, 100-1000 μl)

GENAXY (Nichipette)

Filter Tips

GENAXY

2.2

2.3

Table 1: Primer sets used: Primers targeting 4b core gene of a fowl pox virus strain HP44

is used following the method of Binns et al., 1989.

Primer designation

Primer sequence

Forward

CAGCAGGTGCTAAACAACAA

Reverse

CGGTAGCTTAACGCCGAATA
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3.

PROCEDURE

7.6 Isolation of DNA from samples using kit
7.6.1 Isolate DNA from samples using DNASure Tissue Mini Kit.
7.6.2 Once the DNA has been eluted, store at -18°C or below or keep on ice and proceed to
detection by PCR.
Preparation of PCR master mix
7.7 Preparation of PCR master mix must be carried out in the PCR clean room.
7.8 Prepare a master mix containing the following reagents and preferably add the reagents in
the order given.
7.9 Addition of templates
7.9.1 Add 4μl of the DNA samples to the 21μl master mix.
7.9.2 Once DNA is added, fit caps to all wells. It is important that the caps are fitted firmly
and correctly onto the wells before being used on the PCR machine.
3.5 PCR thermal cycling condition
3.5.1.

Place the reaction tubes in PCR system (Applied Biosystems).

3.5.2.

Incubate the reactions with the following thermo cycling profile:
PCR step:
1. 940C for 5 min
2. 35 cycles
940C for 30 sec
570C for 1 min
72 0C for 1 min
3. 720C for 8 mins and hold at 40C

4. RESULTS
4.1 Confirmation of PCR amplicons : Gel Electrophoresis
The confirmation of PCR amplicons was carried out by their sizes in agarose gel. The
PCR products were electrophorosed in 1.7% agarose gel containing ethidium bromide in 0.5X
tris borate EDTA and visualized on a UV transilluminator as per standard procedures. For size
comparision, a 100bp DNA ladder marker was run parallel to the PCR amplicons.
The PCR amplicons shows a product size of 578 bp.
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SDP_ VIROL_ 4:
Title: DETECTION OF PORCINE CIRCO
VIRUS (PCV) BY PCR

Compiled by:
Dr N N Barman
Dr Arpita Bharali

Reference: G Saikumar, IVRI
1. INTRODUCTION
1.1Purpose/Scope of this SDP
This SDP outlines the method for the detection of PCV DNA from tissue samples. DNA
is isolated from samples using the DNASure Tissue Mini Kit.
All PCR reagents are stored at -20ºC. Primers purified either by desalting
or HPLC purification are acceptable for this protocol.
2. MATERIALS
Consumables

Supplier

0.2ml PCR tubes

GENAXY

Equipment

Supplier, Model

Class 2 safety microbiological safety cabinet

LABCHEM & LABORTENIK
INSTRUMENTS

Micro-centrifuge

TARSONS

VERITI 96-well Thermalcycler

APPLIED BIOSYSTEMS

Micropipette (0.5-10 μl, 10-100 μl, 20-200
μl, 100-1000 μl)

GENAXY (Nichipette)

Filter Tips

GENAXY

Primer sets used:
Primer designation

Primer sequence

PCV2F

CGGATATTGTAGTCCTGGTCG

PCV2R

ACTGTCAAGGCTACCACAGTCA

F= Forward Primer; R= Reverse Prime
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3. PROCEDURES
3.1 Isolation of DNA Samples using kit
 Isolate DNA from samples using DNASure Tissue Mini Kit.
 Once the DNA has been eluted, store at -18°C or below or keep on ice and proceed to
detection of PCV by PCR.
3.2 Preparation of PCR master mix
 Preparation of PCR master mix must be carried out in the PCR clean room.
 Prepare a master mix containing the following reagents and preferably add the reagents
in the order given.
Reagent

Volume per reaction

PCR MasterMix (Fermentas)

12.5 μl

Forward primer (10uM)

2 μl

Reverse primer (10uM)

2 μl

Nuclease free water

6.5 μl

 Thoroughly mix the master mix and aliquot 22µl into the appropriate number of Optical
Flat Cap 8/Strip or plates.
Addition of templates
 Add 2μl of the DNA samples to the 22μl master mix.
 Once DNA is added, fit caps to all wells. It is important that the caps are fitted firmly
and correctly onto the wells before being used on the PCR machine.
3.5 PCR thermal cycling condition
 3.5.1. Place the reaction tubes in PCR system (Applied Biosystems)
 3.5.2. Incubate the reactions with the following thermo cycling profile:
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PCR step:

No.of cycles

Temperature

Time

1 cycle

940C

5 min

40 cycles

940C

30 sec

560C

45sec

720C

30

1cycle

720C

5 min

40C

Stored until use

4. RESULTS
4.1. Confirmation of PCR amplicons: Gel Electrophoresis
The confirmation of PCR amplicons was carried out by their sizes in agarose gel. The PCR
products were electrophorosed in 1.7% agarose gel containing ethidium bromide in 0.5X tris
borate EDTA and visualized on a UV transilluminator as per standard procedures. For size
comparision, a 100bp DNA ladder marker was run parallel to the PCR amplicons.
The PCR amplicon PCV shows a product size of 481 bp.
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SDP_ VIROL_ 5:
Title:

Isolation of Duck Plague Virus

Compiled by,
Dr. N N Barman
Dr. S. Neher

Ref: Rai (2010)

1. INTRODUCTION
1.1Purpose/Scope of this SDP
This SDP outlines the method of isolation of duck plague virus from field
samples in duck embryos and duck embryo fibroblast cell culture.
1.2 Background Information
Isolation of DPV in duck embryo and duck embryo fibroblast cell culture is suitable
techniques. Directly from tissue samples virus can be isolated.
2.

MATERIALS
CONSUMABLES

COMPANY

Class 2 safety microbiological safety
cabinet

LABCHEM & LABORTENIK
INSTRUMENTS

Micro-centrifuge

TARSONS

Micropipette (0.5-10 μl, 10-100 μl,
20-200 μl, 100-1000 μl)

GENAXY (Nichipette)

CO2 incubator

Thermo

Filter Tips

GENAXY

Antibiotic-antimycotic

SIGMA

Membrane filter (0.45µm)

GENAXY

Syringe (2 ml)

BD

MEM

SIGMA

Serum

HYCLONE

Tissue culture flask

GENAXY/BD
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3. PROCEDURES
3.1 Isolation of duck plague virus
The post mortem samples positive in PCR and S-ELISA were used for isolation of duck
plague virus embryonated duck egg and duck embryo fibroblast (DEF) cell culture.
3.1.1 Preparation of the inoculum
Briefly, a 20 percent (w/v) suspension of pooled samples of liver, spleen, kidney and
esophagus was prepared in phosphate buffer saline (PBS, pH 7.4) and centrifuged at 3000 rpm
for 30 minutes. Cell free supernatant was filtered through membrane filter (pore size 0.45µm),
and treated with cocktail antibiotics (Sigma, USA) at 370C for 45 minutes.
3.2. Isolation of DP virus in duck embryos
Duck eggs used in the present study were collected from the unvaccinated flock where
both male and female ducks are maintained. The duck eggs were incubated in the laboratory at
38.50C. To maintain humidity sterilized distilled water was sprinkled on the egg surface
regularly. Regular turning of eggs was done to avoid adhesion of embryo. The fertility of the
eggs was found about 80 percent.
Duck embryos of 9-11 day old were inoculated through the chorio-allantoic membrane
(CAM) route with 0.2ml of the 20 % inoculums. Uninfected control duck embryos were also
inoculated with 0.2ml of PBS (pH7.4) following same dose and route. Inoculated eggs were
incubated at 37.80C in humidified incubator and embryopathy was monitored by candling the
eggs at an interval of 24hours for a period of 8 days. Embryo that died within 24 hours of post
inoculation was excluded from the study. Embryo mortality and gross lesion of the infected as
well as control were also recorded during incubation. Chorio-allantioc membrane (CAM) and
the liver tissues of dead embryos were harvested and preserved at -200C for further use. A total
of seven passages were given for each sample.
3.3 Isolation of DP virus in duck embryo fibroblast (DEF) cell culture
Primary duck embryo fibroblast (DEF) monolayer was prepared from the healthy 9-11
day old duck embryos. Field samples positive for DPV were used for isolation in DEF primary
culture. A 20% suspension of bacteria free tissue material collected from duckling were
inoculated in to DEF monolayer and observed under inverted microscope to see the
characteristics CPE. The duck embryo fibroblast cell culture was prepared as per the method
described by Rai (2010).
3.3.1 Preparation of primary duck embryo fibroblast cell
 Briefly, 9-11 day old duck embryos were taken, candled and those showing good
development of the embryo with prominent blood vessels were selected.
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 The eggs were swabbed with 70% alcohol and allowed to dry. The area of the air sac was
marked and broken gently with the help of forceps.
 Then the embryo was taken out and put into a dish containing balanced salt solution.
 The extremities of the embryos along with the internal organs were removed and washed
several times with BSS, so that the blood and other debris get removed.
 With the help of a pair of sterile curved scissors embryos were properly minced and washed
with HBSS several times.
 Then the tissue pieces were transferred to a trypsinization flask containing a teflon-coated
magnetic bar and sufficient amount of 0.25% trypsin was poured and trypsinized for 15
minutes in a magnetic stirrer at a moderate speed.
 Then supernatant was discarded to remove the toxic factors released from the tissue
fragments. Fresh trypsin solution was poured into and trypsinization continued for 10 min
and the tissue fragments were allowed to settle.
 Then cell suspension was passed through sterilized muslin cloth tied to the mouth of a
beaker.
 The left over tissue was further trypsinized twice as done before, 15 minutes each time and
passed through the muslin cloth.
 Then the cell suspension was centrifuged at 1000rpm for 10 minutes. The trypsin was
poured off and washing with balanced salt solution was done twice and finally with the
growth medium.
 The viability of the cell was tested as per the method of Hoskins (1967) using trypan blue
(0.4%).
 The cell was then dispersed in growth medium containing 4 percent foetal calf serum
(Hyclone, USA) by the packed cell volume (1:200) and dispensed in cell culture flask
(Nunc, Denmark) giving 10 ml of growth media and incubated at 37oC for 48 hours.
 Culture bottles and tubes were examined under inverted microscope (Leica, Germany) for
cell sticking and multiplication. The cell culture flask and tubes showing confluent
monolayer (about 70 percent) were used for inoculation of the duck plague vaccine virus.
3.3.2. Infection of DPV in DEF monolayer.
 A 20 per cent suspension of the DPV suspected sample was made in PBS as an inoculum
for cell monolayer.
 Suspension was centrifuged at 3000 rpm for 30 minutes and supernatant was collected.
 To make bacteria free, supernatant was filtered through 0.45 µm membrane filter
(Millipore) and treated with cocktail antibiotic solution (Sigma, USA) @ 100µl/ml of
inoculum.
 After thorough washing of 60-70 per cent complete cell monolayer was inoculated with 1
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ml virus inoculum per 25mm2 cell culture flask (Nunc, Denmark) and kept at 37ᵒC for
1hour to facilitate proper adsorption of virus on to the cells.
 The unadsorbed viruses were washed with Ca2+ Mg2+ free PBS. Then, maintenance medium
containing 2per cent foetal calf serum was added into the flask and incubated at 370C for 34 days.
 Uninoculated healthy monolayer was kept as control. The cell monolayer was observed
daily under inverted microscope (Leica, Germany) for any change in cell morphology.
 After completion of CPE, infected cell culture bottle along with control cell monolayer were
kept in -20oC.
 A repeated freezing-thawing was done 3-4 times and centrifuged at 5000rpm 30 minutes.
 Supernatant was collected as source of virus. Presence of DPV virus was confirmed by
polymerase chain reaction (PCR) as well as by S-ELISA.
 Cell free supernatant was distributed in 1ml aliquot and preserved at -20oC for further assay.
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SDP_ VIROL_6:
Title: Duck Plague Virus- Detection of DPV
DNA by gel based PCR
Ref: OIE Terrestrial Manual, (2012) with
modification by S. Neher

Compiled By:
Dr. N N Barman,

Dr. Samsun Neher

1.INTRODUCTION
1.1Purpose/Scope of this SDP
This SDP outlines the method for the detection of DPV DNA in blood and tissue
samples. DNA is isolated from samples using the QIAGEN QIAamp® Viral DNA mini-kit or
the Nucleo-Puro DNA Sure Tissue Mini Kit (Qiagen and Genetix); following which DPV
specific DNA sequences are detected using a commercial gel based PCR method.
1.2 Background Information
Gel based PCR method is one of the most sensitive technique for DNA detection
currently available. By using specific OIE primers as detailed in OIE protocol, a one-step PCR
method has been developed.
1. MATERIALS

CONSUMABLES

SUPPLIER

0.2ml PCR tubes

GENAXY

EQUIPMENTS

SUPPLIER/ MODEL

Class 2 safety microbiological safety
cabinet

LABCHEM & LABORTENIK
INSTRUMENTS

Micro-centrifuge

TARSONS

VERITI 96-well Thermalcycler

APPLIED BIOSYSTEMS

Micropipette (0.5-10 μl, 10-100 μl,
20-200 μl, 100-1000 μl)

GENAXY (Nichipette)

Filter Tips

GENAXY

QIAamp® Viral DNA mini-kit

QIAGEN
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3. PROCEDURES
3.1 Collection of Duck Plague suspected samples
Clinical as well as post mortem samples were collected from field outbreaks of DP for
detection of the duck plague virus (DPV).
3.1.1 Clinical samples:
Clinical samples like Cloacal swabs and whole blood were collected from suspected
cases of duck plague. Swabs were collected in sterile tube (Himedia, India) containing sterile
Hank‟s balanced salt solution and whole blood was collected in EDTA. The collected samples
were transported in ice and stored at -200C until further use.
3.1.2 Post mortem samples:
Ducks that died of suspected DPV infection were subjected for post mortem examination
and all organs were thoroughly examined for presence of typical DP lesions. Samples like liver,
Spleen, kidney, oesophagus were collected in sterile vials without adding any preservatives as
well as in 50 percent phosphate buffer glycerine and transported to the laboratory in ice.
3.2 Detection of Duck plague viral nucleic acid:
Clinical as well as post mortem samples collected from affected ducks were processed for
detection of viral nucleic acid by polymerase chain reaction. Standardization of Polymerase
chain reaction was done following the method described by OIE Terresterial Manual, (2012). In
DPV genome, DNA directed DNA polymerase gene was targeted and anticipated product size
was 446bp.
3.2.1 Standard duck plague virus:
A vaccine strain of DPV was procured from A.H &Vety. Biological, Govt. of Kerala and
used as known positive control to compare with unknown field samples.
3.2.2 Extraction of viral DNA:
For extraction of DP viral DNA various samples were prepared following standard methods:


Freeze dried duck plague virus vaccine was reconstituted in sterile distilled water.



Field tissue samples (liver, spleen, kidney, oesophagus) were homogenized and 20
percent suspension was prepared by suspending in appropriate volume of PBS (pH 7.4)



Cloacal swabs squeezed in HBSS and whole blood collected from DP suspected birds
were used as such for extraction of viral DNA using Tissue and blood DNA extraction
kit (Qiagen and Genetix).
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A standard protocol enclosed in the kit was followed:


Briefly, a volume of 70µl of tissue homogenate, 180µl buffer ATL and 20µl proteinaseK was taken in 1.5ml micro centrifuge tube.



Mixture was vortexed for 2 minutes and incubation was done at 560C for 10 minutes.



Repeatation of the vortex and incubation was done again.



Vortex of the tube was done and added buffer ATL 200µl.



Again vortex was done and ethanol 200µl (96 to 100 percent) to the micro centrifuge
tube and vortexed again.



Transferring of the material was done from micro centrifuge tube to spin column and
then spinned was done at 8000 rpm for 1 minute.



Collection tube was discarded and transferred the spin column to another collection tube
and addition of the buffer the AW1 500µl was done and again spinned at 8000 rpm for 1
minute.



The collection tube was discarded and spin column was transferred into another
collection tube and addition of the buffer AW2 500µl was done.



The collection tube containing the reagents was transferred and spinning was done at
1000 rpm for 5 minutes and the collection tube was discarded.



The spin column was placed in 1.5 ml micro centrifuge tube and 200µl buffer AE was
put into the membrane of spin column.Incubation was done at room temperature for 1
minute.



Finally, centrifugation of the micro centrifuge was done at 8000 rpm for 1 minute and
then sediment was collected.



Extracted DNA samples were properly labelled and stored at -200C until use.

3.2.

Polymerase Chain Reaction (PCR):
The PCR was standardized using freeze dried duck plague vaccine as known DP viral

DNA to amplify DNA directed DNA polymerase gene. Amplification of the targeted gene was
done using the following reaction condition and primer sets (Table.1).
Table1. PRIMERS USED TO AMPLIFY DNA-DIRECTED DNA POLYMERASE GENE.

Primer
Primer-1
Sequences
(Forward)
Primer-2
Sequences
(Reverse)

Sequence (5’ – 3’)

Position

5’-GAA-GGC-GGG-TAT-GTA-ATG-TA-3’

55520

5’-CAA-GGC-TCT-ATT-CGG-TAA-TG-3’

55965
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3.3.1. Reaction master mixture:
The targeted gene of the DP virus was amplified using following reagents (Table2).
Table 2: DETAILS OF THE PCR REACTION MIXTURE
Total reaction volume

: 50µl

Reagents/Ingredients

Volume

Nuclease free water

33.5µl

10X buffer

5µl

25mmol MgCl2

3µl

10mmol Dntp

1µl

Forward primer (20pmol)

1µl

Reverse primer (20pmol)

1µl

Taq polymerase 5unit/1µl

0.5µl

DNA template

5µl

The contents were mixed by brief spinning and placed all the tubes in a thermal cycler (Applied
Biosystems, USA) using following thermal cycling conditions (Table 3):
Table 3: DETAILS OF THE THERMAL CYCLER CONDITION
Number of cycles

Temperature

Time

940C

2 minutes

370C

1 minute

720C

3 minutes

940C

1 minute

550C

1 minute

720C

2 minutes

One cycle

720C

7 minutes

40C

Stored until use

One cycle

35 cycles
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3.3.

Confirmation of PCR amplicons:
The amplified PCR products was confirmed by agarose gel electrophoresis using 1.7

percent agarose (Amresco) containing ethidium bromide in 0.5X tris borate EDTA (TBE)/1X
TAE buffer.


Briefly, gel casting tray was set up by placing the comb in the slot containing 8 wells.



A volume of 40ml agarose gel was prepaerd by adding 0.680g of agarose to 40ml of 0.5X
TBE.



The agarose was melted in microwave oven (Haier, India) for 1 minute.



Thereafter, the molten agarose was allowed to come down the temperature for about 560C
and 1 µl of ethidium bromide (10mg/ml) was added.



After proper mixing it was poured on the gel casting tray and allowed to solidify without
disturbing the tray.



Then 0.5X TBE was poured on the gel casting tray till the gel was submerged and the
comb was removed carefully.



Then 10 µl of each PCR amplified products was mixed with 2 µl of 6X loading dye
(Fermentas) and loaded into the wells.



Along the PCR amplicon a 100bp DNA ladder (Fermentas) was loaded and run parallel to
the PCR amplicons.



Electrophoresis was carried out at 78V for 1hour and 30 minutes. The gel was then
visualized on a UV transilluminaor (Kodak, Biostep, Germany).

3.4.

Interpretation
Samples positive for duck plague virus showed 446bp sized band whereas in negative

sample there was no such band.
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Dr. Pallabi Pathak
Dr. N Konwar

1.0 INTRODUCTION
1.1 Purpose/Scope of this SDP
This SDP outlines the method for the detection of Anti-DPV antibody in serum samples.
Blood samples were collected from vaccinated and unvaccinated ducks from different places of
Assam.
1.2 Background Information
Indirect ELISA is one of the most sensitive techniques for detection of antibody in blood
samples. Protocol used by Morrissy et al. (2004) with some modifications was used for
detection of DPV antibody.
1.0 MATERIALS
CONSUMABLES

SUPPLIER

96 well ELISA plate (Polysorp)

Nunc

Micro-centrifuge tube

TARSONS

Micropipette (0.5-10 μl, 10-100 μl, 20-200 μl, 100-1000 μl)

GENAXY(Nichipette)

Carbonate –bicarbonate buffer

SIGMA

Citrate buffer

SIGMA

Hydrogen peroxide

SRL

OPD

SIGMA-ALDRICH

PBS
Tween-20

SIGMA-ALDRICH

HRPO conjugate

KPL

BSA

SRL

LAH

SRL

H2SO4

SRL

EQUIPMENTS

SUPPLIER/ MODEL

Water bath
ELISA reader

Biorad, USA
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2.1 Reagents:

SL
No.

Reagents

Storage

1

2

Phosphate buffer saline (NaH2PO4.
2H2O, Na2HPO4, Nacl and dist.
water)
Tween 20

3

Carbonate bicarbonate buffer tablet

RT

4

Lact-albumin hydrolysate

RT

5

RT

6

Stopping solution
1MH2SO4
OPD tablet

7

Goat Serum

-20 0C

8

Anti-duck conjugate

-20 0C

9

Purified DPV antigen

-20 0C

10

Standard positive serum

-20 0C

11

Standard negative serum

-20 0C

Prepare PBST

Room Temperature
(RT)

4 0C

2.2 Preparation of reagents:
Phosphate

buffer

saline

(0.5M,

PH7.4):

0.389g

Sodium

di-hydrogen

phosphate

(NaH2PO4.2H2O), 1.062g di-Sodium hydrogen phosphate (Na2HPO4) and 29.224g Sodium
chloride (NaCl) in 1lit. distilled water.
Coating buffer (Carbonate-bicarbonate buffer): Dissolve one capsule in 100 ml of sterile
distilled water. The pH should be adjusted to 9.6 and prepare aliquots of 10 ml and store at 20⁰C
Coating antigen: Cell cultured purified antigen reconstituted in Carbonate Bicarbonate buffer
with a final concentration 10µg per well.
Washing buffer (PBS-T): Add Tween 20 (0.05%) in PBS to prepare PBST.
Blocking buffer: Prepare 15 ml (for one plate) of blocking buffer containing 0.3 gm
Lactalbumin hydrolysate (2%) and 0.75ml goat serum (5%) in 15 ml of PBST (wash buffer)
Chromogen-substrate solution: One OPD tablet is used for the preparation of 25 ml
chromogen-substrate solution. Dissolve one buffer tablet in 100 ml of distilled water completely
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and add the OPD tablet in 25 ml of buffer solution subsequently. The substrate solution may be
stored as 6 ml aliquots in -20ºC for further use. In case colour appears in the solution vial should
be discarded.
Stopping solution: 1 M H2SO4
3. PROCEDURES
3.1 Detection of Duck Plague virus antibody titre by indirect ELISA
Serum samples were processed for detection of DPV antibody by I-ELISA following the
procedures of Morrissy et al., (2004) with slight modifications.
Procedure:
 Coat the 96 well ELISA plate (Polysorp, Nunc) with purified attenuated DPV virus (10 µg
/well) in carbonate-bicarbonate buffer (pH 9.6) according to the test format (except the H11
& H12 as antigen blank well) and incubate at 4⁰Covernight.
 After incubation, wash the plate thrice with washing buffer, PBS-T.
 After thorough washing, pre-block the plate with blocking buffer (50μl to each well) and
incubate for 1 hour at 37˚C.
 After incubation, wash the plate thrice with washing buffer.


Dilute the test serum (Row A to F), positive control serum (Row G) and negative control
serum (Row H) in washing buffer to make two fold serial dilutions at 1:20. Then incubate
the plate for 1 hour at 37˚C.

 After incubation, wash the plate with washing buffer.
 Dispense a volume of 50μl anti duck HRPO conjugate diluted in blocking buffer @1:300 to
each well of the plate and incubated at 37˚C for 1 hour.
 Wash the plate with washing buffer.
 After washing dispense 50μl of freshly prepared chromogen-substrate mixture (6ml OPD+
10 µl H2O2) solutions to each well.
 After 15-20 minutes of incubation, stop the colour reaction by adding equal volume of 1M
H2SO4 to all the wells.
 Measure the optical density (O.D.) of the wells at 492nm in ELISA reader (Biorad, USA).
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 Interpretation:
Cut off OD value:
(OD value of test sample – OD value of mean negative control sample) ≥ 0.1 will be
considered as end point of serum dilutions and interpreted as DPV positive sample.

1

2

3

4

5

6

7

8

9

10

11

12

A

T1

B

T2

C

T3

D

T4

E

T5

F

T6

G

++

cc

Cc

H

--

-

-

Ag

Ag

CC: Conjugate control, -Ag: Antigen control
++: Positive control, --: Negative control

Discard
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Flow chart showing the steps of Indirect ELISA:
Coating of DPV Ag at 10 µg /well in Carbonate-bicarbonate buffer (PH 9.6) on a Polysorp
plate
Wash 3 -5 times

Keep overnight at 40C.

Pre-block the plate with blocking buffer
Wash 3 -5 times

Keep at 370C for 1hr

Dilution of test serum (1:20) in washing buffer
Wash 3-5 times

Keep at 370C for 1hr

Add anti-duck HRPO conjugate at the dilution of 1:300 in blocking buffer
Wash 5 times

Keep at 370C for 1hr

Add chromogen (6ml OPD) + substrate (10µl H2O2)
Wash 3 -5 times

Keep at 370C for 15 minute

Stop the reaction by adding 1M H2SO4

Take the reading in ELISA reader

3.2 Single serum dilution indirect ELISA for detection of duck plague virus antibody
Blood samples were collected from vaccinated and unvaccinated ducks from different places of
study areas for detection of antibody by I-ELISA.


Dispense 50µl of diluted antigen in carbonate bicarbonate buffer (Ph 9.6) to all the wells
of ELISA plates (except the G1 & H1 well of the plate as antigen blank well) and incubate
at 4⁰Covernight.



Wash the plate three times with washing buffer (PBS-T) (100µl with a multichannel
pipette or by a wash bottle).
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Dispense 50µl of blocking buffer to each of the well and incubate at 37 ºC for 1 h in water
bath.



Wash the plate three times with washing buffer (PBS-T).



Prepare test serum, standard positive serum control and standard negative serum control
separately in deep well plate at 1:100 dilutions (1 µl serum + 99 µl wash buffer).



Dispense 50µl of diluted standard positive serum (1:100 in duplicate wells) in C1 and D1;
standard negative serum in E1 and F1 and test sera to the respective wells from 2 to 12 (A
to H) according to the pre-planned test format and incubate the plate at 37ºC for 1 h in
water bath.



Wash the plate three times with washing buffer (PBS-T).



Add 50µl of diluted (1:300 in blocking buffer) anti-Duck IgG HRPO-conjugate to all the
wells (except the A1 & B1 well as conjugate control wells) and incubate the plate at 37ºC
for 1 hr.



Wash the plate three times with washing buffer (PBS-T).



Add 50µl of freshly prepared chromogen-substrate mixture (6ml OPD+ 10 µl H2O2) to all
the wells and incubate the plate at 37ºC for 10 to 15 minutes in the dark for colour
development.



Add 50µl of stopping solution (1 M H2SO4) to all the wells and tap the plate gently to stop
the color reaction.



Take reading at 492nm in an ELISA plate reader and determine the Optical density (OD)
value of respective wells.



Interpretation:



A test sample is considered positive when OD492 of the sample is equals or more than 40%
of the average OD492 of the standard positive control.



Average OD492 value of standard positive sample commonly ranges from 0.5 to 2.5.



Average OD492 value of standard negative sample commonly ranges from 0.04 to 0.20.
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CC

Conjugate control (Blocking buffer + Substrate)

+VE

Known positive serum control (+VE Serum+Blocking buffer+Conjugate+Substrate)

-VE

Known negative serum control (-VE Serum+Blocking buffer+Conjugate+Substrate)

-Ag

Antigen blank(Blocking buffer+Conjugate+Substrate) without coated Antigen.

T1-T4

Test samples (At the ratio 1:100)
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1.0 INTRODUCTION
1.1 Purpose/Scope of this SDP
This SOP outlines the method for the detection of EEHV DNA from tissue samples.
DNA is isolated from samples using the DNASure Tissue Mini Kit.
All PCR reagents are stored at -20ºC. Primers purified either by desalting or HPLC
purification are acceptable for this protocol.
2.0 MATERIALS
2.1

2.2

2.3

Consumables

Supplier

0.2ml PCR tubes

GENAXY

Equipment

Supplier, Model

Class 2 safety microbiological safety
cabinet

LABCHEM & LABORTENIK
INSTRUMENTS

Micro-centrifuge

TARSONS

VERITI 96-well Thermalcycler

APPLIED BIOSYSTEMS

Micropipette (0.5-10 μl, 10-100 μl,
20-200 μl, 100-1000 μl)

GENAXY (Nichipette)

Filter Tips

GENAXY

TABLE 1: Primer sets used:
Primer designation

Primer sequence

R1 LGH6711

5‟-GTATTTGATTTYGCNAGYYTGTAYCC-3'

R2 LGH6712

5‟-TGYAAYGCCGTNTAYGGATTYCGGG-3'

L1 LGH671O

5‟-ACAAACACGCTGTCRGTRTCYCCRTA-3'

F= Forward Primer; R= Reverse Primer
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3.0 PROCEDURES
3.1

Isolation of DNA from samples using kit

3.1.1

Isolate DNA from samples using DNASure Tissue Mini Kit.

3.1.2

Once the DNA has been eluted, store at -18°C or below or keep on ice and
proceed to EEHV DNA detection PCR.

3.2

Preparation of PCR master mix

3.2.1

Preparation of PCR master mix must be carried out in the PCR clean room.

3.2.2

Prepare a master mix containing reagents and preferably add the reagents in the
order given. Thoroughly mix the master mix and aliquot 22µl into the
appropriate number of Optical Flat Cap 8/Strip or plates.

3.2.3
Reagent

Volume per reaction

PCR MasterMix (Fermentas)

12.5 μl

Forward primer (20uM)

1 μl

Reverse primer (20uM)

1 μl

Addition of templates
3.2.3.1

Add 2μl of the DNA samples to the 22μl master mix.

3.2.3.2

Once DNA is added, fit caps to all wells. It is important that the caps are fitted
firmly and correctly onto the wells before being used on the PCR machine.
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3.3 PCR THERMAL CYCLING CONDITION
3.3.1

Place the reaction tubes in PCR system (Applied Biosystems).

3.3.2

Incubate the reactions with the following thermo cycling profile:
PCR step:
940C for 5 min
34 cycles
940C for 1 min
560C for 1 min
72 0C for 1 min
720C for 7 min and hold at 40C

4.0
4.1

RESULTS
Confirmation of PCR amplicons : Gel Electrophoresis
The confirmation of PCR amplicons was carried out by their sizes in agarose gel.
The PCR products were electrophorosed in 1.7% agarose gel containing ethidium
bromide in 0.5X tris borate EDTA and visualized on a UV transilluminator as per
standard procedures. For size comparision, a 100bp DNA ladder marker was run
parallel to the PCR amplicons.
First round PCR:
L1 6710/ R1 6711: 520 bp product size
Second round PCR:
L1 6710/ R2 6712: 250 bp product size
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1.0 INTRODUCTION
1.1.Purpose/Scope of this SOP
This SOP outlines the method for the detection of EEHV DNA from tissue samples.
DNA is isolated from samples using the DNASure Tissue Mini Kit.
All PCR reagents are stored at -20ºC. Primers purified either by desalting or HPLC
purification are acceptable for this protocol.
2.0

MATERIALS
2.1

2.2

Consumables

Supplier

0.2ml PCR tubes

GENAXY

Equipment

Supplier, Model

Class 2 safety microbiological safety LABCHEM
&
cabinet
INSTRUMENTS

LABORTENIK

Micro-centrifuge

TARSONS

VERITI 96-well Thermalcycler

APPLIED BIOSYSTEMS

Micropipette (0.5-10 μl, 10-100 μl, GENAXY (Nichipette)
20-200 μl, 100-1000 μl)
Filter Tips
2.3

GENAXY

Table 1: Primer sets used:

EEHV Pan Pol./U38 PCR
Primer

Primer sequence

Product Size

R1 LGH6711

5‟-GTATTTGATTTYGCNAGYYTGTAYCC-3'

520 bp

L1 LGH6710

5‟-ACAAACACGCTGTCRGTRTCYCCRTA-3'

designation
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EEHV1 U 51/ vG PCR
Primer

Primer sequence

Product Size

LGH7506

5‟- GATTGTGAACGCTGTATGTC -3'

930 bp

LGH4963

5‟- GACTTTCTTCGTCGTAGCCCTCGTCTT -3'

designation

EEHV1 U77/HEL
Primer designation

Primer sequence

Product Size

LGH6743

5‟- GCAAGGTRGAACGTATCGTCG -3'

600 bp

LGH6742

5‟- CACAG[A/C]GCGTTGTAGAACC -3'

3.0PROCEDURES
3.1

Isolation of DNA from samples using kit

3.1.1

Isolate DNA from samples using DNASure Tissue Mini Kit.

3.1.2

Once the DNA has been eluted, store at -18°C or below or keep on ice and
proceed to EEHV DNA detection PCR.

3.2

Preparation of PCR master mix

3.2.1

Preparation of PCR master mix must be carried out in the PCR clean room.

3.2.2

Prepare a master mix containing the following reagents and preferably add the
reagents in the order given.

3.2.3

Thoroughly mix the master mix and aliquot 22µl into the appropriate number of
Optical Flat Cap 8/Strip or plates.

3.3

Addition of templates

Reagent

Volume per reaction

PCR MasterMix (Fermentas)

12.5 μl

Forward primer (20uM)

1 μl

Reverse primer (20uM)

1 μl

Nuclease free water

8.5 μl
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3.3.1

Add 2μl of the DNA samples to the 22μl master mix.

3.3.2

Once DNA is added, fit caps to all wells. It is important that the caps are fitted
firmly and correctly onto the wells before being used on the PCR machine.

3.4

PCR THERMAL CYCLING CONDITION

3.4.1

Place the reaction tubes in PCR system (Applied Biosystems).

3.4.2

Incubate the reactions with the following thermo cycling profile:
PCR step:
940C for 5 min
34 cycles
940C for 1 min
560C for 1 min
72 0C for 1 min
720C for 7 min and hold at 40C

4.0

RESULTS

4.1Confirmation of PCR amplicons : Gel Electrophoresis
The confirmation of PCR amplicons was carried out by their sizes in agarose gel. The PCR
products were electrophorosed in 1.7% agarose gel containing ethidium bromide in 0.5X tris
borate EDTA and visualized on a UV transilluminator as per standard procedures. For size
comparision, a 100bp DNA ladder marker was run parallel to the PCR amplicons.
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1.0 INTRODUCTION
1.1 Purpose/Scope of this SDP:
The PK 15 cell line is suitable for all test systems for CSF diagnosis e.g. virus isolation,
virus replication, and virus neutralisation tests. The cell line can be obtained from the ATCC.
1.2Maintenance of Cell Culture
Cell culture medium:
For the maintenance of cells, Eagle‟s Minimum Essential Medium (EMEM) with 10%
foetal calf serum (FCS) is routinely used. In contrast, for all virological and serological tests
from diagnostic material, virus multiplication using virus containing cell culture supernatants,
and for cultivation of virus in a 24 or 96 well culture dish, EMEM with 5% FCS is the ideal
medium. Antibiotics and anti-mycotics should be added (Penicillin @100 IU/ml, Streptomycin
@100 ug/ml and Fungizone @0.25ug/ml to the medium used with diagnostic samples which
might be contaminated with bacteria or fungi. This might also be useful in micro titre plates.
The FCS must be carefully checked for presence of BVDV contamination.
1.3 Cultivation of PK 15 cells:
For multiplication, PK-15 cells are kept in 25 cm2 (50 ml) cell culture flasks with
approximate 5-7 ml cell culture medium. Two passages weekly are ideal, but one passage
weekly is sufficient. The routine splitting ratio is 1: 3.
1.4 The protocol used to trypsinise the cells:
• Remove medium from a 50 ml culture flask
• Wash monolayer (once or) twice with 2 ml of adjusted trypsin/versen (ATV) solution
• Remove ATV and replace with 1 ml fresh ATV
• Incubate at 37°C for 15 min or until cells are detached
• Fill up with 5 ml of culture medium containing 10% FCS to get a total volume of 10 ml.
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Regular screening for mycoplasmas should be performed. The frequency has to be
determined individually. In case of increased doubtful results or reduced cell growth, the cell
culture should be examined for mycoplasmas.
Reagents Required:
PBS:
NaCl

8.0 g/l

KCl

0.2 g/l

Na2HPO4 x 12 H2O

2.37 g/l

KH2PO4

0.2 g/l

ATV:
NaCl

8.0 g/l

KCl

0.4 g/l

Dextrose

1.0 g/l

Na HCO3

0.58 g/l

Versene

0.2 g/l

Trypsin

0.5 g/l

2.0 CSF virus Isolation:
2.1 Principle of test:
Organ or leucocytes preparations are incubated on CSFV susceptible cells to allow the
attachment and replication of the virus. Since growth of the virus does not cause a cytopathic
effect, its presence must be demonstrated by an immunostaining method. Cells are fixed and the
viral antigen is detected with a peroxidase or fluorecein labelled CSFV-specific antibody.
Immunostaining may be carried out after one or two virus passages.
2.2 Organ preparations
Suitable organ samples like tonsil, spleen, kidney, lymph nodes or ileum should be kept
chilled and processed as soon as possible. Organ samples of 1 cm3 are homogenized in a mortar
in 9 ml cell culture medium containing antibiotic solution to produce a 10 % organ preparation.
Smaller sample sizes can be homogenized with fewer mediums in order not to dilute the virus
too much but to produce a 10 % organ preparation. Sterilized sand can be added to facilitate
homogenisation. The preparation is left at room temperature for one hour and then
centrifugation for 15 min at 2500 g. The supernatant is used for inoculation of cell cultures. A
1:10 and a 1:100 dilution can be processed in parallel, in case of cytotoxic effects.
Sterilfiltration can be performed, if considered necessary using syringe filters (0.45 µm followed
by 0.22 µm).
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3.0 PROCEDURES
• 200-300 µl of the organ are inoculated on a 50-80 % confluent cell culture in multi dish plates
or Leighton tubes with cover slips, enough to cover the monolayer. Duplicate cultures of each
sample should always be prepared.
• The cell cultures are incubated at 37°C for 1 - 2 hours to allow viral attachment.
• The cell cultures are washed once with PBSM and overlaid with fresh medium. Alternatively
the cell culture dish can be filled up directly, if a cytotoxic effect is unlikely.
• The cell cultures are incubated up to 72 (96) hours at 37°C in a CO2 incubator.
• Simultaneous inoculation is possible, if the sample is fresh and a cytotoxic effect is unlikely.
• Positive and negative controls must also be processed in the same way. As a positive control,
CSFV reference strains might be used.
3.1 Immune labeling with FITC (Fluorescein) staining :
Immune labeling with FITC staining can be done on cover slips, plates or chamber slides as
described below:


Remove the media, dry the coverslips for 20 minutes and then fix the cells with acetone
for 10 minutes.



Rinse the cover slips, plates or chamber slides once with washing buffer.



Overlay the fixed cells with Mab specific against CSFV (1:10 dilution) and incubate for
45-60 minutes.



Rinse the cover slips, plates or chamber slides 3 times with washing buffer.



Overlay the fixed cells with anti-mouse FITC conjugate (1:30) in washing buffer. If
necessary, the working dilution of the FITC conjugated antibody in washing buffer can
be filtrated using a millipore filter to remove FITC crystals.



Incubate for 30-60 min at 37 °C in a moist chamber. The cells should be completely
covered with conjugate. Some conjugates are not compatible with CO2 incubators.



Rinse in washing buffer 3 times for 5 minutes.



Rinse once in Aqua bidest.



Place a drop of mounting buffer (20% phosphate buffer glycerine) onto the cells. If
necessary, use a cover slip to cover the cells.



Investigate for cytoplasm fluorescence by UV microscopy.
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N.B.: Negative and positive control sections must be included in each series of cell monolayer
to be examined.
3.2 Interpretation
Any cells showing specific cytoplasmic reaction (brilliant green fluorescence) shall be
considered positive for CSF virus.
Lot Specific Information for ATCC : (Found free from Pestivirus contamination)
Designation : PK-15,

Description : Kidney, Delivery Date : 25.07.12

ATCC Cat No. CCL-33, Lot Number : 58808810

Lot Information about Gamma Irradiated Foetal Calf Serum: (Found free from
Pestivirus contamination
Company : Sigma Life science, Cat No. 12007C (500ml), Lot Number : 9D0472 R8
Goat sera & donor calf sera can be used provided they are thoroughly & regularly
screened for pestivirus contamination.
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1.0INTRODUCTION
1.1Purpose/Scope of this SDP:
A clean cell line is essential for successful isolation and maintainance of pure virus
stocks. Cell line often contaminates with Pestivirus or Mycoplasma.

Again, growth

supplementing serum may contain live virus as well as antibody to Pestivirus. Presence of viable
virus in cells and in serum must be detected. A minimum 3 passages of cell line in serum should
be done to declare serum free from viable virus. Presence of Pestivirus in cells and in serum can
be detected by immunostaining as well as by PCR technique. Atypical Pestivirus can also
appear as contaminant in cells/serum and usually not detected by conventional detection system.
Mycoplasma can also affect the sensitivity of cell lines. Therefore, presence of
Mycoplasma should be screened by PCR using specific primers.
2.0 Procedure :
2.1 Isolation of RNA from samples:
Viral RNA can be isolated from samples using either the QIAamp® Viral RNA Mini
spin protocol or the conventional method using TRIZOL reagent. Once the RNA has been eluted,
store at -18°C or below or keep on ice and proceed for CSFV RNA amplification by RT-PCR.

2.2

Reverse transcription and PCR:
Synthesize complementary DNA using following reaction conditions:
6 μl

Total RNA
Random primer (50 ng/ μl)

1 μl

Nuclease free water to make

13 μl

Mix the contents properly, spin briefly and place in the thermal cycler for incubation on
following condition:
700C
0

5 minutes

25 C

10 minutes

0

Hold

4 C
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The contents should be brought to the bottom of the tube by brief spinning at 1000 rpm for
5 min. Thereafter, the following reagents are to be added to the mixture:
5X RT buffer

4 μl

RNAase inhibitor(Fermentas)

1 μl

10mM dNTP mix

1 μl

M-MuLV RT (200U/ μl)

1 μl

After proper mixing, spin the mixture briefly and place in the thermal cycler for incubation on
following condition:
25 0C
0

42 C

5 minutes ( Primer annealing)
1 hour ( Extension)

0

70 C

10 minutes (Inactivation of enzymes)

0

4 C

Hold

The cDNA thus formed is stored at -20 0C after proper labelling till further use.
(The complete run takes approximately 1 hour and 30 minutes)
2.3 Amplification of Pestivirus V-324 & V-326 Genes (Vilcek et al, 1994):
Primer set used:
Primer Identity

Sequence

Product Size

V-324

5‟ ATG CCC TAT AGT AGG ACT AGC A 3‟

V-326

5‟TCA ACT CCA TGT GCC ATG TAC 3‟

288 bp.

Preparation of PCR master mix (45 l reaction volume):
Reagent

Volume per reaction

Water, Nuclease-free

33.5l

10x Buffer

5l

25mM MgCl2

3l

10 mM dNTPs

1l

Forward primer (10 pmol/l)

1 l

Reverse primer (10 pmol/l)

1 l

Taq polymerase (5U/ul)

0.5l

105
Addition of templates and Amplification: Add 5μl of the cDNA samples to the 45μl master mix
and incubate the reactions with the following thermo cycling profile:
0

1. 94 C for 5 min
2. 40 cycles at

940C for 1 min.
560C for 1 min.
72 0C for 1 min
3. 720C for 10 min and hold at 40C
(The complete run takes approximately 1 hour).
2.4Detection of Pan pestivirus by RT-PCR (Saikumar):
Primer set used:
Primer Identity

Sequence

Tm

Product
Size

*CSFL1

5‟-TGG GTG GTC TAA GTC CTG AGT-3‟

59.80C
139 bp

**CSFR1

5‟- GTG TGA TTT CAC CCT AGC GA-3‟

0

57.3 C

Preparation of PCR master mix (25 l Reaction volume):

10X PCR Buffer:

2.5 l

25 mM MgCl2:

1.25 l

10 mM dNTP mix:

1.0 l

*Sense Primer (10 pmoles/l )

0.25 l

**Anti-sense Primer(10 pmoles/l)

0.25 l

Nuclease free Water

17.5 l

Taq DNA Polymerase (5 Units/l)

0.25 l
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Addition of templates and Amplification: Add 2μl of the cDNA samples to the 23μl master mix
and incubate the reactions with the following thermo cycling profile:
0

1. 94 C for 5 min
2. 35 cycles at

940C for 30 sec.
580C for 45 sec.
72 0C for 30 sec.
3. 720C for 5 min and hold at 40C

2.5

Hobi-like for detection of Atypical pestivirus protocol (Liu et al- J. Of Virol Met-2008)
Primer
Identity

Sequence

Tm

Product Size

T134-F

5‟-GAC TAG TGG TGG CAG TGA GC-3‟

54.50C

87bp

T220-R

5‟- GAG GCA TTC CTT GAT GCG TC-3‟

59.20C

Preparation of PCR master mix (20 l Reaction volume):
2X MM

10l

Water

6l

T134-F (20uM)

1l

T220-R (20uM)

1l

Addition of templates and Amplification: Add 2μl of the cDNA samples to the 18μl master mix
and incubate the reactions with the following thermo cycling profile:

1. 950C for 2 min
2. 45 cycles at
950C for 20 sec
600C /620C for 10 sec
70 0C for 10 sec
3. 720C for 10 min and hold at 40C
(The complete run takes nearly 1 hr)
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2.6

Confirmation of PCR amplicons by Gel Electrophoresis

The confirmation of RT-PCR amplicons is done by their sizes in agarose gel. Run the PCR
products in 1.7% agarose gel containing ethidium bromide in 0.5X tris borate EDTA and
visualized on a UV transilluminator as per standard procedures. For size comparison, a 100bp
DNA ladder marker is run parallel to the PCR amplicons.
(The complete run takes approximately 1 hr).
Lot Specific Information for ATCC : (Found free from Pestivirus contamination)
Designation : PK-15,

Description : Kidney, Delivery Date : 25.07.12

ATCC Cat No. CCL-33, Lot Number : 58808810

Lot Information about Gamma Irradiated Foetal Calf Serum: (Found free from
Pestivirus contamination
Company : Singa Lifescience, Cat No. 12007C (500ml), Lot Number : 9D0472
R8
Goat sera & donor calf sera can be used provided they are thoroughly & regularly
screened for pestivirus contamination.
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SDP_ VIROL_11:
Title: Cryo-preservation of PK-15 Cells

Compiled by:

Reference: EU Manual ,

Dr N N Barman,
Dr (Ms) Gitika Rajbongshi

1.0INTRODUCTION
1.1 Purpose/Scope of this SDP:
Original cells should be preserved at -196oC and it will facilitate to propagate cells as and when
require to grow in vitro. Repeated passages cause loss of cellular integrity and susceptibility. To
avoid instability, selection and transformation during passages cell lines are generally
maintained in liquid nitrogen.
2.0 EQUIPMENTS AND REAGENTS:
i. Cryovials
ii. Slow freezing apparatus
iii. Liquid nitrogen
iv. Cryoracks
v. Sterile pipette, rubber teat
vi. Cryoprotectant medium
a). EMEM medium 80 ml + Horse serum 20 ml
b). 40 ml of media (a) + 10 ml DMSO (20% DMSO)
3.0 PROCEDURE:

3.1 CRYO-PRESERVATION OF PK-15 CELLS:
1. Prepare cryoprotectant medium and hold it at 37oC in water bath.
2. Trypsinize the cell monolayer with 0.25% trypsin solution.
3. Add 1 ml media (a) to 25 cm2 cell culture flask and mix properly.
4. Centrifuge at about 1000 rpm for 5 minutes and discard supernatant.
5. Resuspend in orginal volume {1ml of media (a)} and determine the viable cell
concentration in haemocytometer and adjust the concentration to 106-107 per ml.
6. Label the vials in advance.
7. Add 1ml of solution (b) slowly to the cell suspension containing 1ml media (a).
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8. Dispense the cell suspension in 1ml aliquots in cryovials. Seal the cryovials and check
for any leakage by immersing in aqueous methylene blue (0.05%) at 4oC.
9. Wrap vials with cotton and keep in a card board tube.
10. Dry the vials and transfer the vials in cryocontainer, fill half with isopropanol and kept at
4oC for 2 hr, then -30oC 2 hr.
11. Transfer cryovials to -80o freezer overnight and finally transfer them rapidly to liquid
nitrogen container.
3.2 Recovery of cell culture:
1. Retrieve the selected cryovials immediately and hold it at 37oC in a water bath for 30-60
seconds.
2. Wipe the cryovials with 70% ethanol.
3. Transfer the thawed cell suspension to appendorf vial and centrifuge at 2500-3000 rpm
for 5 min. Discard the supernatant.
4. Re-suspend cell pellet in 1ml fresh Growth media slowly and transfer the contents into a
culture flask.
5. Add 10 ml of complete growth medium slowly in the culture flask and incubate at 37oC
for 4 hr.
6. After 4 hr. examine the cells under inverted microscope for cell attachment.
7. If cells attachment is good then discard the medium and add fresh growth medium and
incubate at 37oC for cell proliferation.
3.3. Precautions:
1. Cell culture in pre confluent phase of growth should be selected for cryopreservation.
2. DMSO is inflammable and hazardious. Therefore precaution should be taken during
handling of DMSO.
3. Retrival from liquid nitrogen should be rapid.
4. Leaked cryovials should not be used because liquid N2 can penetrate cryovials during
storage and during thawing. This may leads to explosion of glass vials.
Lot Specific Information for ATCC : (Found free from Pestivirus contamination)
Designation : PK-15, Description : Kidney, Delivery Date : 25.07.12
ATCC Cat No. CCL-33, Lot Number : 58808810
Lot Information about Gamma Irradiated Fetal Calf Serum: (Found free from
Pestivirus contamination
Company : Singa Lifescience, Cat No. 12007C (500ml), Lot Number : 9D0472 R8
Goat sera & donor calf sera can be used provided they are thoroughly & regularly
screened for pestivirus contamination.
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SDP_ VIROL_12 A:

Title: Classical Swine Fever – Detection of

Compiled by:

CSFV RNA by Gel based RT-PCR

Dr. N.N Barman

Reference: European Union Diagnostic

Dr (Ms) Elina Khatoon,

Manual, 2007

1.0 Introduction:
1.1 Purpose/Scope of this SDP:
This SDP outlines the method for the detection of CSFV RNA in blood and tissue samples.
RNA is isolated from samples using the QIAGEN QIAamp® Viral RNA mini-kit or the
conventional method using TRIZOL reagent, following which CSFV specific RNA sequences are
detected using a commercial one-step quantitative RT-PCR assay.
2.0 MATERIALS
Consumables

Supplier

0.2ml PCR tubes

GENAXY

Equipment

Supplier, Model

Class 2 safety microbiological safety

LABCHEM & LABORTENIK

cabinet

INSTRUMENTS

Micro-centrifuge

TARSONS

VERITI 96-well Thermalcycler

APPLIED BIOSYSTEMS

Micropipette (0.5-10 μl, 10-100 μl,

GENAXY (Nichipette)

20-200 μl, 100-1000 μl)
Filter Tips

GENAXY

3.0PROCEDURES
3.1 Extraction of total RNA by RNA-TRI reagent: (Approximately-2hours)
The procedure employed for total RNA extraction was as per manufacturer‟s
recommendations.
The procedure is as follows:


200 μl of tissue homogenate (20% suspension in PBS, pH 7.2) was taken in 1.5 ml
microfuge and 1 ml of RNA-TRI reagent (Ambion) was added, mixed vigorously by
shaking and incubated at room temperature for 10 minutes for complete dissociation of
nucleoproteins.
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Following incubation 200 μl of chloroform was added to the mixture and again incubated
at room temperature for 10 minutes after mixing thoroughly for 15 seconds (Vortex).
The mixture was then centrifuged at 12000xg at 4oC for 10 minutes and the colourless



upper aqueous phase was transferred to a fresh micro centrifuge tube.


Then 500 μl of isopropanol (Amresco) was added and incubated for 10 minutes. The
samples were then centrifuged on 12000xg at 4oC for 10 minutes to pallet the total RNA.



The RNA pallet was washed once with 1 ml 75% ethanol and thereafter, centrifuged at
7500xg at 4oC for 8 minutes.



The supernatant was removed and the RNA pallet air dried at room temperature was
resuspended in 20 μl of nuclease free water (Ambion)/DEPC treated water (Ambion).
The RNA samples were properly labeled and stored at -20/-40oC, till further use.



3.2 Isolation of RNA from samples using kit:
Isolate RNA from samples using the QIAamp® Viral RNA Mini spin protocol as per
manufacturer‟s instruction.
TABLE 1: Primer sets (E2, 5’ NTR and NS5B gene regions of CSFV) used:
Primer

Genomic

designatio

region

Primer sequence

Nucleotide

Reference

position

n
Prim I

E2-F

5‟AGRCCAGACTGGTGGCCNTAYGA3‟

2228-2250

Lowings et.
al, 1996

Prim II

E2 -R

5 ‟TTYACCACTTCTGTTCTCA 3‟

2898-2880

Lowings et.
al, 1996

Prim III

E2 -F

5‟ TCRWCAACCAAYGAGATAGGG 3‟

2477-2497

al, 1996

(Internal)
Prim IV

E2 -R

5‟CACAGYCCRAAYCCRAAGTCATC3‟

2748-2726

Lowings et.
al, 1996

( Internal)
Prim V

Lowings et.

5‟ NTR-F

5‟CTAGCCATGCCCWYAGTAGG 3‟

94-113

GreiserWilke et.
al,1998.

Prim VI

5‟NTR-R

5‟CAGCTTCARYGTTGATTGT 3‟

514-496

GreiserWilke et. al,
1998.
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5‟NTR-F

Prim VII

5‟AGCTCCCTGGGTGGTCTA 3‟

146-163

GreiserWilke et. al,

( Internal)

1998.
Prim VIII

5‟NTR-R

5‟TGTTTGCTTGTGTTGTATA 3‟

417-399

GreiserWilke et. al,

( Internal)

1998.
Prim IX

NS5B-F

5‟GACACTAGYGCAGGCAAYAG 3‟

11138-

Bjorklund

Prim X

NS5B-R

5‟AGTGGGTTCCAGGARTACAT 3‟

11157
11586-

et al 1999
Bjorklund

11567

F= Forward Primer; R= Reverse Primer

et al 1999

3.3 Preparation of PCR master mix
Prepare a master mix containing the following reagents.
Reagent

Volume per reaction

Water, Nuclease-free

33.5l

10x Buffer

5l

25mM MgCl2

3l

10 mM dNTPs

1l

Forward primer (10 pmol/l)

1 l

Reverse primer (10 pmol/l)

1 l

Taq polymerase

0.5l

Thoroughly mix the master mix and aliquot 45µl into the appropriate number of 0.2ml
PCR tubes.
Remove the tubes containing the PCR master mix and an appropriate number of tubes
from the clean room.
Addition of templates
 Add 5μl of the cDNA samples to the 45μl master mix.
 Once cDNA is added, fit caps to all wells, including empty wells if a PCR plate is used.
It is important that the caps are fitted firmly and correctly onto the wells before being
used on the real time machine.
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3.4 Amplification of E2 Gene:


Place the reaction tubes or plate into the Thermal cycler (Veriti 96-well Applied
Biosystems).



Incubate the reactions with the following thermo cycling profile:

3.5PCR step:
1. 940C for 5 min
2. 40 cycles for External and 30 for Internal
940C for 35 sec
560C for 1 min
72 0C for 1 min
3. 720C for 5 min and hold at 40C
The complete run takes approximately 1 hour and 35 minutes.
For Nested PCR, the procedure was essentially the same except that the template cDNA
was replaced by 5 μl of primary PCR amplicons and also the annealing temperature was kept at
580C for 45sec. The primers used in this case were internal primers (Prim III & IV) as described
in the table.
3.6

Amplification of partial 5’ NTR:
The procedure for the amplification of 5‟ NTR was also similar to that used for the

amplification of E2 gene region, except for the annealing temperatures and the primer sets used.
For primary PCR, Prim V and VI (Table 1) were used at the annealing temperature of
580C and for nPCR the primers used were Prim VII and VIII (Table 1) at an annealing
temperature of 56 0C.
The PCR amplicons thus obtained were stored at -20 0C, till further use.
3.7

Amplification of NS5B gene :
The procedure for the amplification of NS5B was also similar to that used for the

amplification of E2 gene region, except for the annealing temperatures and the primer sets used.
For primary PCR, Prim IX and X (Table 1) were used at the annealing temperature of 560C .
The PCR amplicons thus obtained were stored at -20 0C, till further use.
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Amplification of Erns Gene for CSFV:

3.8

Reaction components in 20 µl reaction volume
Dream Taq MM:

10µl

NFW:

7µl

Template:

1µl

Primer Forward 10 pmol: 1 µl
Primer Reverse 10 pmol:

1µl

Cycle condition:

Amplified Product Length: 682bp
100bp Ladder
682 bp

Primer :
CSFV_Erns_F: AATGGAACYTGWSTGATAACGG
CSFV_Erns_R: CAGTAAGGTGAYAGGGCATA

4.0 Confirmation of PCR amplicons : Gel Electrophoresis
The confirmation of RT-PCR amplicons was carried out by their sizes in agarose gel. The
PCR products were electrophorosed in 1.7% agarose gel containing ethidium bromide in 0.5X
tris borate EDTA and visualized on a UV transilluminator as per standard procedures. For size
comparision, a 100bp DNA ladder marker was run parallel to the PCR amplicons.
The Nested PCR amplicons of E2 and NTR show a product size of 271 bp while that of
NS5B shows at 449 bp.
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SDP_ VIROL_12B:

Title: Classical Swine Fever – Detection of CSFV RNA

Compiled by:

by Real-Time PCR

Dr. N.N Barman

Reference: European Union Diagnostic Manual, 2007 ;

Dr (Ms) Elina Khatoon,

Hoffmann et al., (2005)
1.0 INTRODUCTION:
1.1 Purpose/Scope of this SOP:
This SOP outlines the method for the detection of CSFV RNA in blood and tissue samples.
RNA is isolated from samples using the QIAGEN QIAamp® Viral RNA mini-kit or the
conventional method using TRIZOL reagent, following which CSFV specific RNA sequences are
detected using a commercial one-step quantitative RT-PCR assay.
1.2 Documentation and software:


7300 Real Time PCR system Software



7300 Real Time PCR system set up and users guide (APPLIED BIOSYSTEMS)

1.3. Equipment:
1.3 (a)

1.3 (b)

Consumables

Supplier

Optical Tubes, 8/Strip

APPLIED BIOSYSTEMS

Optical 96w plates barcoded

APPLIED BIOSYSTEMS

Optical Flat Cap 8/Strip

APPLIED BIOSYSTEMS

Equipment

Supplier, Model

Class 2 safety microbiological safety LABCHEM
&
cabinet
INSTRUMENTS

LABORTENIK

Micro-centrifuge

TARSONS

7300 Real Time PCR system

APPLIED BIOSYSTEMS
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2. DETECTION OF CSFV RNA BY REAL-TIME TAQMAN PCR:
Reagent

Volume per reaction

2.1 Chemicals and Reagents:
Reagent
Supplier
SuperScript™ III Platinum One-Step Invitrogen
Quantative RT-PCR System
100 reactions: 11732-020
500 reactions: 11732-088
Oligonucleotide primer CSF 100-F
(20µM)

Sigma Genosys
5‟ ATG CCC AYA GTA GGA CTA GCA 3‟

Oligonucleotide primer CSF 192-R
(20µM)

Sigma Genosys
5‟ CTA CTG ACG ACT GTC CTG TAC 3‟

CSF Hoffmann TaqMan dual labelled HPLC purified Sigma Genosys
probe (5µM)
TGG CGA GCT CCC TGG GTG GTC TAA
GT
(MGB probe, Dye 6-FAM )

All PCR reagents are stored at -20ºC. Probes should be kept in the dark as much as
possible.Primers purified either by desalting or HPLC purification are acceptable for this
protocol.
2.2 Procedure/Method:
2.2.1 Extraction of total RNA by RNA-TRI reagent: (Approximately-2hours)
The procedure employed for total RNA extraction was as per manufacturer‟s
recommendations.
The procedure is as follows:


200 μl of tissue homogenate (20% suspension in PBS, pH 7.2) was taken in 1.5 ml
microfuge and 1 ml of RNA-TRI reagent (Ambion) was added, mixed vigorously by
shaking and incubated at room temperature for 10 minutes for complete dissociation of
nucleoproteins.



Following incubation 200 μl of chloroform was added to the mixture and again incubated
at room temperature for 10 minutes after mixing thoroughly for 15 seconds (Vortex).



The mixture was then centrifuged at 12000xg at 4oC for 10 minutes and the colourless
upper aqueous phase was transferred to a fresh micro centrifuge tube.
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Water
2 x reaction buffer (Invitrogen)
50mM MgSO4 (Invitrogen)
ROX passive reference dye (Invitrogen)

4l
12.5l
1l
0.5l

CSF 100-F
CSF 192-R
CSF Hoffmann FAM probe
SS III/Taq polymerase (Invitrogen)
RNAase inhibitor (40U/l) (Fermentas)

1 l
1 l
1 l
0.5 l
0.5 l



Then 500 μl of isopropanol (Amresco) was added and incubated for 10 minutes. The
samples were then centrifuged on 12000xg at 4oC for 10 minutes to pallet the total RNA.



The RNA pallet was washed once with 1 ml 75% ethanol and thereafter, centrifuged at
7500xg at 4oC for 8 minutes.



The supernatant was removed and the RNA pallet air dried at room temperature was
resuspended in 20 μl of nuclease free water (Ambion)/DEPC treated water (Ambion).



The RNA samples were properly labeled and stored at -20/-40oC, till further use.

2.2.2 Isolation of RNA from samples using kit:
Isolate RNA from samples using either the QIAamp® Viral RNA Mini spin protocol or
the conventional method using TRIZOL reagent. Once the RNA has been eluted, store at -18°C
or below or keep on ice and proceed to CSFV RNA detection by RT-PCR.
2.2.3 Preparation of PCR master mix:


Preparation of PCR master mix must be carried out in the PCR clean room.



Prepare a master mix containing the following reagents and preferably add the reagents in
the order given.



Thoroughly mix the master mix and aliquot 22µl into the appropriate number of Optical
Flat Cap 8/Strip or plates.

2.2.4 Addition of templates:


Add 3μl of the RNA samples to the 22μl master mix.



Once RNA is added, fit caps to all wells. It is important that the caps are fitted firmly and
correctly onto the wells before being used on the real time machine.
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2.2.5 Single Step TaqMan Real Time PCR: Reverse transcription and PCR:


Incubate the reactions with the following thermocycling profile:

PCR step:

50ºC for 15 minutues
95ºC for 2 minutes

(x 50 cycles):

95ºC for 15 seconds
60ºC for 1 minute

Collect fluorescence data during the 60ºC step.


The complete run takes approximately 1 hour and 20 minutes.

2.3 Results:
2.3.1 Analysis and display of results:


The fluorescence data can be viewed during, and after, the PCR reaction using the “Raw
Data Plots” tab in the run section.



To analyse the data, select the “Analysis” button and select the wells to be examined in
the “Analysis Section/Setup” window.



To view the results, click on the “Results” tab in the “Analysis” section and view the
amplification plots.

2.3.2 Interpretation of Results:


Analyse the data by comparing the results obtained for the samples with those obtained
for the no template controls, positive controls and standard known quantities.



An increase in fluorescence will be observed at an early cycle for a positive sample
(generally between 10 and 28). The non template controls and negative samples should
not result in an increase in fluorescence above the baseline.



The cycle at which the increase in fluorescence occurs (the threshold cycle or Ct) is
earlier (ie: lower) for samples with higher concentrations of CSFV RNA than for
samples with lower concentrations of CSFV RNA.
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3. DETECTION OF CSFV RNA BY REAL-TIME SYBRGREEN PCR:
3.1 Procedure/Method:
Isolation of RNA from samples: Same as mentioned in 2.2.1 and 2.2.2.
3.1.2 Reverse transcription: cDNA preparation step:
Complementary DNA was synthesized using following reaction conditions:
The contents were mixed properly and spun briefly and placed in the thermal cycler for
incubation on following condition:
700C

5 minutes

250C

10 minutes

4 0C

Hold

5X RT buffer

4 μl

RNAase inhibitor (1U)

1μ

10mM dNTP mix

1μ

M-MuLV RT (200U/ μl)

1μ

The contents were brought to the bottom of the tube by brief spinning. Thereafter, the following
reagents were added to the mixture:

Total RNA

6 μl

Random primer (50 ng/ μl)

1 μl

Nuclease free water to make

13 μl

The contents were mixed properly and spun briefly and placed in the thermal cycler for
incubation on following condition:
25 0C

5 minutes ( Primer annealing)

420C

1 hour ( Extension)

70 0C

10 minutes (Inactivation of enzymes)

4 0C

Hold

The cDNA thus formed was stored at -20 0C after proper labeling till further use.
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Preparation of PCR master mix:
Primer Identity

Sequence

Temp

*CSFL1

5‟TGG GTG GTC TAA GTC CTG AGT-3‟

59.80C

**CSFR1

5‟- GTG TGA TTT CAC CCT AGC GA-3‟

57.30C

•Preparation of PCR master mix must be carried out in the PCR clean room.


Prepare a master mix containing the following reagents and preferably add the reagents in
the order given.
Reagent



Volume per reaction

Water

7ml

SybrGreen mastermix

10ml

Forward primer (5 pmol/ml)

0.5ml

Reverse primer (5 pmol/ml)

0.5ml

Thoroughly mix the master mix and aliquot 18µl into the appropriate number of Optical Flat
Cap 8/Strip or plates.

Addition of templates


Add 3μl of the RNA samples to the 18μl master mix.



Once RNA is added, fit caps to all wells. It is important that the caps are fitted firmly and
correctly onto the wells before being used on the real time machine.



Place the reaction tubes or plate in to the 7300 Real Time PCR system (Applied
Biosystems).



Incubate the reactions with the following thermo cycling profile:

PCR step:

Dissociation stage :

1. 940C for 5 min

1. 950C for 15 sec.

2. 40 cycles

2. 600C for 1 min.

940C for 30 sec

3. 950C for 15 sec.

600C for 1 min

4. 600C for 15 sec

Collect fluorescence data during the 60ºC step using ROX, FAM and HEX filters. The complete
run takes approximately 2 hour and 10 minutes.
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3.3

Interpretation of Results:


Analyse the data by comparing the results obtained for the samples with those obtained
for the no template controls, positive controls and standard known quantities.



An increase in fluorescence will be observed at an early cycle for a positive sample
(generally between 10 and 28). The non template controls and negative samples should
not result in an increase in fluorescence above the baseline.



The cycle at which the increase in fluorescence occurs (the threshold cycle or Ct) is
earlier (ie: lower) for samples with higher concentrations of CSFV RNA than for
samples with lower concentrations of CSFV RNA.
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SDP_ VIROL_13:

Title: Classical Swine Fever virus antibody
detection by Indirect ELISA

Compiled by:

Reference: EU Manual

Dr. NN Barman,
Dr. Sophia M. Gogoi,
Dr. Pallabi Pathak and
Dr. Barnali Talukdar

1.0 INTRODUCTION
1.1 Purpose/Scope of this SOP
This SOP outlines the method for the detection of anti-CSF antibody in serum samples.
Blood samples were collected from vaccinated and unvaccinated pigs from different places of
Assam.
1.2 Background Information
Indirect ELISA is one of the most sensitive techniques for detection of antibody in blood
samples.
2.0 MATERIALS
CONSUMABLES

SUPPLIER

96 well ELISA plate (Polysorp)

Nunc

Micro-centrifuge tube

TARSONS

Micropipette (0.5-10 μl, 10-100 μl, 20-200 μl, 100-1000
μl)

GENAXY(Nichipette)

Carbonate –bicarbonate buffer

SIGMA

Citrate buffer

SIGMA

Hydrogen peroxide

SRL

OPD

SIGMA-ALDRICH

PBS

SRL

Tween-20

SIGMA-ALDRICH

HRPO conjugate

KPL

LAH

SRL

Donor Goat serum

SIGMA

H2SO4

SRL

EQUIPMENTS

SUPPLIER/ MODEL

Water bath
ELISA reader

Biorad, USA
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2.1 Reagents:

SL
No.

Reagents

1

Phosphate buffer saline

2

Tween 20

Storage

Prepare PBST

Room Temperature
(RT)

3

Carbonate bicarbonate buffer tablet

RT

4

Lactalbumin hydrolysate

RT

5

Stopping solution (1MH2SO4)

RT

6

Goat Serum

-20 0C

7

TMB

-20 0C

8

Anti-Pig HRPO conjugate

-20 0C

9

Purified CSFV antigen

-20 0C

10

Standard positive serum

-20 0C

11

Standard negative serum

-20 0C

2.2 Preparation of reagents:
Phosphate

buffer

saline

(0.5M,

PH7.4):

0.389g Sodium di hydrogen phosphate

(NaH2PO4.2H2O), 1.062g di-Sodium hydrogen phosphate (Na2HPO4) and 29.224g Sodium
chloride (NaCl) in 1lit. distilled water.
Coating buffer (Carbonate-bicarbonate buffer): Dissolve the total content of the one capsule
in 100 ml of sterile distilled water. The pH should be adjusted to 9.6 and prepare aliquots of 10
ml and store at -20⁰C.
Coating antigen: Cell cultured purified antigen reconstituted in Carbonate bicarbonate buffer
with a final concentration 10µg per well.
Washing buffer (PBS-T): Add Tween 20 (0.05%) in PBS to prepare PBST.
Blocking buffer: Prepare 15 ml (for one plate) of blocking buffer containing 0.75gm
Lactalbumin hydrolysate (5%) in 15 ml of PBST (wash buffer).
Chromogen-substrate solution: 200µl of TMB in 10 ml of Substrate solution and 3µl of H2O2.
Stopping solution: 1 M H2SO4
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3.0 PROCEDURES
3.1 Detection of classical swine fever virus antibody titre by indirect ELISA
Procedure:












Coat the 96 well ELISA plate (Polysorp, Nunc) with purified attenuated CSFV virus (10
µg /well) in carbonate-bicarbonate buffer (pH 9.6) according to the pre-planned test format
(except the H11 & H12 as antigen blank well) and incubate at 370C for 1 hour and keep
overnight at 4⁰C.
After incubation, wash the plate thrice with washing buffer, PBS-T (100µl with a
multichannel pipette or by a wash bottle).
After thorough washing, dilute the test serum (Row A to F), standard positive control
serum (Row G) and standard negative control serum (Row H) in blocking buffer to make
two fold serial dilutions at 1:50. Then incubate the plate for 1 hour at 37˚C.
After incubation, wash the plate with washing buffer.
Dispense a volume of 50μl anti pig HRPO conjugate diluted in blocking buffer @1:5000 to
each well of the plate and incubated at 37˚C for 1 hour.
Wash the plate with washing buffer.
After washing dispense 50μl of freshly prepared chromogen-substrate mixture (200µl of
TMB in 10 ml of Substrate solution + 3 µl H2O2) solutions to each well.
After 10-15 minutes of incubation, stop the colour reaction by adding equal volume of 1M
H2SO4 to all the wells.
Measure the optical density (OD) of the wells at 450nm in ELISA reader (Biorad, USA).

 Interpretation:
Cut off OD value:
(OD value of test sample – OD value of mean negative control sample) ≥ 1 will be considered as
end point of serum dilutions and interpreted as positive sample.
1

2

3

4

5

6

7

8

9

10

11

12

A

T1

B

T2

C

T3

D

T4

E

T5

F

T6

G

++

cc

cc

H

--

Ag

Ag

CC: Conjugate control, -Ag: Antigen control
++: Positive control, --: Negative control

Discard
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Flow chart showing the steps of Indirect ELISA:
Coating of CSFV Ag at 10 µg /well in Carbonate-bicarbonate buffer (PH 9.6) on a Polysorp
plate
Wash 3 -5 times

Keep at 370C for 1 hr & overnight at 40C.

Dilution of test serum (1:50) in blocking buffer
Wash 3-5 times

Keep at 370C for 1hr

Add goat anti-pig HRPO conjugate at the dilution of 1:5000 in blocking buffer
Wash 5 times

Keep at 370C for 1hr

Add chromogen (10ml of TMB solution) + substrate (3µl H2O2)
Wash 3 -5 times

Keep at 370C for 15 minute

Stop the reaction by adding 1M H2SO4

Take the reading in ELISA reader
3.2 Screening of infected/ vaccinated antibody of CSFV using single dilution indirect
ELISA
Blood samples were collected from infected, vaccinated and unvaccinated pigs from different
places of study areas for detection of antibody by I-ELISA.
 Dispense 50µl of diluted antigen in carbonate bicarbonate buffer (Ph 9.6) to all the wells of
ELISA plates (except the G1 & H1 well of the plate as antigen blank well) and incubate at
37⁰C for 1hr followed by 4⁰Covernight.
 Wash the plate three times with washing buffer (PBS-T) (100µl with a multichannel pipette
or by a wash bottle).
 Prepare test serum, standard positive serum control and standard negative serum control
separately in deep well plate at 1:100 dilutions (1µl serum + 99 µl blocking buffer).
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 Dispense 50µl of diluted standard positive serum (1:100 in duplicate wells) in C1 and D1;
standard negative serum in E1 and F1 and test sera to the respective wells from 2 to 12 (A
to H) according to the pre-planned test format and incubate the plate at 37ºCfor 1 hr in
water bath.
 Wash the plate three times with washing buffer (PBS-T).
 Dispense 50µl of diluted anti-pig IgG HRPO-conjugate (1:5000 in blocking buffer) to all
the wells (except the A1 & B1 well as conjugate control wells) and incubate the plate at
37ºC for 1 hr.
 Wash the plate three times with washing buffer (PBS-T).
 Add 50µl of freshly prepared chromogen-substrate mixture (10ml of TMB solution + 3 µl
H2O2) to all the wells and incubate the plate at 37ºC for 10 to 15 minutes in the dark for
colour development.
 Add 50µl of stopping solution (1 M H2SO4) to all the wells and tap the plate gently to stop
the color reaction.
 Take reading at 450nm in an ELISA plate reader and determine the Optical density (OD)
value of respective wells.
Interpretation:
 A test sample is considered positive when OD450 of the sample is equals or more than 40%
of the average OD450 of the standard positive control.
 Average OD450 value of standard positive sample commonly ranges from 0.5 to 2.0
 Average OD450 value of standard negative sample commonly ranges from 0.04 to 0.15
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SDP_ VIROL_ 14

Title: CSFV antigen detection by S-ELISA

Compiled by:
Dr N N Barman,
Dr Barnali Talukdar
Dr Saswati Anindita
Dr Pallabi Pathak

1.0 INTRODUCTION
1.1 Purpose/Scope of this SOP:
Sandwich-Enzyme Linked Immunosorbent Assay (S-ELISA) is performed for detection
of CSFV antigen in tissue and whole blood.
1.2 Reagents & Materials Required:
1. Carbonate-bicarbonate buffer (PH 9.6)
Solution A

: 0.2 M Na2CO3 (2.12g/100ml)

Solution B

: 0.2 M NaHCO3 (1.68g/100ml)

8ml Sol A +17ml Sol B + 75ml distilled water
2.Phosphate buffer saline (0.5M, PH 7.4)
Sodium di hydrogen phosphate (NaH2PO4.2H2O)

: 0.389 g

di-Sodium hydrogen phosphate (Na2HPO4)

: 1.062 g

Sodium chloride (NaCl)

: 29.224 g

Distilled water

: 1 litre

Check the PH and adjust to 7.4 with 1M NaOH or 1M HCl.
3.Wash Buffer (PBST)
PBS

: 1000 ml

Tween 20

: 0.5ml (0.05%)

4. Blocking Buffer for S-ELISA
Lactalbumin hydrolysate

: 0.5g (5%)

Horse serum

: 1000 µl (10%)

Wash buffer (PBST)

ad upto

: 10 ml
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5. Blocking Buffer for I-ELISA
Lactalbumin hydrolysate

: 0.500g (5%)

Wash buffer (PBST)

: 10 ml

6. Citrate buffer (PH 5) for OPD
Citric acid

: 0.511 g

di-Sodium hydrogen phosphate

: 0.662 g

Distilled water

: 70 ml

30 mg OPD dissolve in 70 ml citrate buffer.
Now add 10 ul H2O2 per 5 ml OPD and citrate buffer mixture.
(In case of readymade citrate buffer add 7.5ml citrate buffer + 5 mg OPD + 10 ul H2O2)
7. 1M H2SO4
Concentrated H2SO4

: 5.55 ml

Water

: 94.45 ml

1.3 Equipment
a. ELISA reader
b. Microbiological safety cabinet
c. Pipettes capable of measuring 10μl-200μl and tips
d. Water bath set at 370C
e. Microwell plate
f. Multichannel pipette (20-200μl)
g. Blotting paper
h. Water trough
2.0. PROCEDURE
A. Detection of CSF virus antigen by S-ELISA
1. ELISA plates (NUNC, Maxisorp) are coated with 50µl of rabbit anti CSF virus serum diluted
@1:500 in carbonate/bicarbonate buffer (PH 9.6). Coated plates are incubated 1 hr at 37oC and
then kept at 4oC overnight or at -20oC for longer period.
2. The plates are preblocked with 50l blocking buffer ( PBS-T + 5% LAH + 10% Horse serum
+ 2% Goat serum) and incubated at 37C in water bath for 1 hour.
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3. Coated plates are washed at least three times with PBS-T (PBS with 0.05% tween 20) and the
test antigens serially diluted in PBS-T with initial dilution of 1: 2 are added @ 50µl volume and
incubated at 37oC for 1 hr.
[The test antigen from tissue samples are prepared by making 10% suspension in phosphate
buffer saline (PH 7.4). Triturated tissue suspension is centrifuged at 15,000 rpm for 15 minutes at
40C and supernatant is collected to use as test antigen.]
4. Plates are washed again with PBS-T and then pig anti CSF virus serum diluted 1:500 in
blocking buffer is added and incubated for 1 hr. at 370C.
5. After incubation plates are washed again and goat anti pig IgG HRPO conjugate (Sigma)
diluted 1:5000 in the blocking buffer is added and incubated further at 370C for 1 hr.
6. Plates are washed finally and chromogen substrate mixture (OPD +H2O2) is added.
Development of the colour reaction is observed within 15 minutes by incubating the plates at
370C.
7. Stop the reaction by adding 1M H2SO4.
8. Read the plates in ELISA reader (BioRad) using 492 nm filter and determine the Optical
Density (OD) value of the wells.
In each plate is accompanied with positive and negative controls and blank.
2.1 Interpretation:
A test sample is considered as positive when the corrected OD value is ≥ 30% of the positive
control value.
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Flow chart showing the steps of Sandwich ELISA

Coat rabbit anti CSFV HIS dilute (1:1000) in CBB (PH 9.6) on a Maxisorp plate
& incubate overnight at 4oC

Wash 3 -5 times

Incubate at 370C for 1hr

Pre-block in blocking buffer
ing buffer
Wash 3-5 times

Incubate at 370C for 1hr

Add 50 µl Ag in PBS-T in duplicate wells/dilute serially
@ 1:2Pre-blocked in blocking buffer
Wash 3-5 times
Incubate at 370C for 1hr
Add pig anti CSFV HIS (1:500) in blocking buffer
Wash 3-5 times

Incubate at 370C for 1hr

Add goat anti-pig HRPO conjugate (1:6000) in blocking buffer
Wash 3-5 times

Incubate at 370C for 1hr

Add chromogen (6 ml OPD) + Substrate (10µl H2O2)

Wash 3-5 times

Keep at 370C for 15 minute

Stop the reaction by adding 1M H2SO4

Take the reading in ELISA reader at 920 nm
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SDP_ VIROL_ 15

Title: Bovine Viral Diarrhoea Virus (BVDV) - Detection
of BVDV nucleic acid by RT-PCR

Compiled by:
DR N N Barman
DR.Elina Khaton

Reference: Vilcek et al (1994)
1.0 INTRODUCTION
1.1 Purpose/Scope Of this SDP
This SDP outlines the method for the detection of BVDV samples. RNA is isolated from
samples using either the QIAamp® Viral RNA Mini kit protocol or the conventional method
using TRIZOL reagent. Once the RNA has been eluted, store at -18°C or below or keep on ice
and proceed to BVDV RNA detection by RT-PCR.
2.0 MATERIALS:
3.1.1

Consumables

Supplier

0.2ml PCR tubes

GENAXY

0.2ml Thin Wall Clear PCR 12-Strip GENAXY
Tubes and Flat Strip Caps

3.1.2

Filter Tips

GENAXY

Equipment

Supplier, Model

Class 2 safety microbiological safety LABCHEM

&

LABORTENIK

cabinet

INSTRUMENTS

Micro-centrifuge

TARSONS

VERITI 96-well Thermalcycler

APPLIED BIOSYSTEMS

Micropipette (0.5-10 μl, 10-100 μl, GENAXY (Nichipette)
20-200 μl, 100-1000 μl)
7500 Real Time PCR System

Applied Biosystems
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3.0

PROCEDURES:

3.1

Collection Of BVDV Suspected Samples

Clinical as well as post mortem samples were collected from suspected samples
3.1.1 Clinical samples:
Samples (semen, liver, spleen)
3.2 Detection Of BVDV Viral Nucleic Acid:
Clinical as well as post mortem samples collected from affected bovines and were processed for
detection of viral nucleic acid by RT-PCR. Standardization of RT-PCR was taken from
published paper of Vilcek et al (1994).
3.3 Extraction of viral RNA:
Extraction of viral RNA was done by QIAamp® Viral RNA Mini kit protocol.
 Pipet 560ul of prepared buffer AVL containing carrier RNA into a 1.5ml microcentrifuge
tube.
 Add 140ul plasma, serum, urine, cell-culture supernatant, or cell-free body fluid to the
Buffer AVL-carrier RNA in the microcentrifuge tube. Mix by pulse vortexing for 15s.
 Incubate at room temperature (15-25oC) for 10min.
 Briefly centrifuge the tube to remove drops from the inside of the lid.
 Add 560ul of ethanol (96-100%) to the sample, and mix by pulse-vortexing for 15s.
After mixing, briefly centrifuge the tube to remove drops from inside the lid.
 Carefully apply 630ul of the solution from previous step to the QIAmp Mini column
without wetting the rim. Close the cap, and centrifuge at 6000xg (8000rpm) for 1 min.
Place the QIAamp Mini column into a clean 2ml collection tube, and discard the tube
containing the filtrate.
 Carefully open the QIAamp Mini column, and repeat previous step.
 Carefully open the QIAamp Mini column, and add 500ul of Buffer AW1.Close the cap,
and centrifuge at 6000xg(8000rpm) for 1min. Place the QIAamp Mini column in a clean
2ml collection tube(provided) and discard the tube containing the filtrate.
 Carefully open the QIAamp Mini column, and add 500ul of buffer AW2.Close the cap
and centrifuge at full speed (20,000xg; 14000rpm) for 3min.Continue carryover, perform
next step.
 Place the QIAamp in a clean 1.5ml microcentrifuge tube. Discard the old collection tube
containing filtrate. Carefully open the QIAamp Mini column and add 60ul of Buffer
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AVE equilibrated to room temperature. Close the cap and incubate at room temperature
for 1min. Centrifuge at 8000rpm for1min.
3.4 Reverse transcription: cDNA preparation step:
Complementary DNA was synthesized using following reaction conditions:
Total reaction volume

: 13µl

Reagents/Ingredients

Volume

Supplier

Total RNA

6.0µl

Random primer (50 ng/ μl)

1µl

Fermentus

Nuclease free water to make

13µl

Fermentus

The contents were mixed properly and spun briefly and placed in the thermal cycler for
incubation on following condition:
700C

5 minutes

250C

10 minutes

4 0C

Hold

The contents were brought to the bottom of the tube by brief spinning. Thereafter, the following
reagents were added to the mixture:
Total reaction volume

: 7µl

Reagents/Ingredients

Volume

Supplier

5X RT buffer

4.0µl

Fermentus

RNAase inhibitor (1U)

1µl

Fermentus

10mM dNTP mix

1µl

Fermentus

M-MuLV RT (200U/ μl)

1µl

Fermentus
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The contents were mixed properly and spun briefly and placed in the thermal cycler for
incubation on following condition:

Temperature

Time

250C

5 minutes

420C

1hour

700C

10 minute

40C

Hold

The cDNA thus formed was stored at -20 0C after proper labeling till further use.
3.5

RT-PCR (GEL BASED):

TABLE 1: DESCRIPTION OF THE PRIMERS USED IN THE PRESENT STUDYTO
AMPLIFY BVDV.
Primer

Genomic

Primer sequence

Ampli

designation region

Reference

fies

Primer XI

V-324

5‟ATGCCCTATAGTAGGACTAGCA3‟

All

Vilcek et al (1994)

Primer XII

V-326

5‟TCAACTCCATGTGCCATGTAC 3‟

pesti-

Vilcek et al (1994)

viruses
3.6 Reaction master mixture:
The targeted gene of the BVDV was amplified using following reagents (Table: 2)
TABLE: 2 DETAILS OF THE PCR REACTION MIXTURE
Total reaction volume

:

45 µl

Reagents/Ingredients

Volume

Supplier

Water, Nuclease-free

33.5µl

Fermentus

10x Buffer

5µl

Fermentus

25mM MgCl2

3µl

Fermentus

10 mM dNTPs

1µl

Fermentus

Forward primer (10 pmol/l)

1ul

XXIDT

Reverse primer (10 pmol/l)

1µl

XXIDT

Taq polymerase

0.5µl
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 Thoroughly mix the master mix and aliquot 45µl into the appropriate number of 0.2ml
PCR tubes
 Remove the tubes containing the PCR master mix and place an appropriate number of
tubes.
 Add 5μl of the cDNA samples to the 45μl master mix.
 Once cDNA is added, fit caps to all wells, including empty wells if a PCR plate is used.
It is important that the caps are fitted firmly and correctly onto the wells before being
used on the real time machine.
3.7 Amplification of V-324 & V-326:
 Place the reaction tubes or plate into the Thermal cycler (Veriti 96-well Applied
Biosystems).
 Incubate the reactions with the following thermo cycling profile:
TABLE 3: DETAILS OF THE THERMAL CYCLER CONDITION
Number of cycles

Temperature

Time

1 cycle

940C

5 minutes

0

94 C

1 minute

0

56 C

1 minute

720C

1 minutes

720C

10 minutes

40C

Stored until use

40 cycles
1 cycle

The complete run takes approximately 1 hour and 35 minutes and the PCR amplicons thus
obtained were stored at -20 0C, till further use..
4.0 Confirmation of PCR amplicons : Gel Electrophoresis
The confirmation of RT-PCR amplicons was carried out by their sizes in agarose gel.
The PCR products were electrophorosed in 1.7% agarose gel containing ethidium bromide in
0.5X tris borate EDTA and visualized on a Gel Documentation System as per standard
procedures. For size comparision, a 100bp DNA ladder marker was run parallel to the PCR
amplicons.
The PCR amplicons of Vilcek primer shows at 288 bp.
3.1 Interpretation:
The amplified product visualized as a single compact fluorescent band of 288bp under
UV light and documented by gel documentation system is considered positive for BVDV.
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SDP_ VIROL_ 16

Title: Detection of PPR (Peste des Petits Ruminants) by
PCR
Reference: Kerur et al., (2008)

Compiled by:
Dr.N.N Barman
Dr.Ayesha Sultana

1.0 INTRODUCTION
1.1 Purpose/Scope of this SOP
This SOP outlines the method for the detection of PPRV in blood and tissue samples. RNA
is isolated from samples using the QIAGEN QIAamp® Viral RNA mini-kit or the conventional
method using TRIZOL reagent, following which PPRV specific RNA sequences are detected using
RT-PCR assay.
2.0 PROCEDURE
Extraction of total RNA by RNA-TRI reagent: (Approximately-2hours)
The procedure employed for total RNA extraction was as per manufacturer‟s recommendations.
The procedure is as follows:
 200 μl of tissue homogenate (20% suspension in PBS, pH 7.2) was taken in 1.5 ml
microfuge and 1 ml of RNA-TRI reagent (Ambion) was added, mixed vigorously by
shaking and incubated at room temperature for 10 minutes for complete dissociation
of nucleoproteins.
 Following incubation 200 μl of chloroform was added to the mixture and again
incubated at room temperature for 10 minutes after mixing thoroughly for 15 seconds
(Vortex).
 The mixture was then centrifuged at 12000xg at 40C for 10 minutes and the
colourless upper aqueous phase was transferred to a fresh micro centrifuge tube.
 Then 500 μl of isopropanol (Amresco) was added and incubated for 10 minutes. The
samples were then centrifuged on 12000xg at 40C for 10 minutes to pallet the total
RNA.
 The RNA pallet was washed once with 1 ml 75% ethanol and thereafter, centrifuged
at 7500xg at 40C for 8 minutes.
 The supernatant was removed and the RNA pallet air dried at room temperature was
resuspended in 20 μl of nuclease free water (Ambion)/DEPC treated water (Ambion).
 The RNA samples were properly labeled and stored at -20/-400C, till further use.
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2.1

Isolation of RNA from samples using kit

2.1a

Isolate RNA from samples using either the QIAamp® Viral RNA Mini spin
protocol or the the conventional method using TRIZOL reagent.

2.1b

Once the RNA has been eluted, store at -18°C or below or keep on ice and
proceed to CSFV RNA detection by RT-PCR.

2.2

Reverse transcription: cDNA preparation step:
Complementary DNA was synthesized using following reaction conditions:
Total RNA

6 μl

Random primer (50 ng/ μl)

1 μl

Nuclease free water

6 μl

The contents were mixed properly and spun briefly and placed in the thermal cycler for
incubation on following condition:
700C

5 minutes

250C

10 minutes

4 0C

Hold

The contents were brought to the bottom of the tube by brief spinning. Thereafter, the following
reagents were added to the mixture:

5X RT buffer

4 μl

RNAase inhibitor (1U)

1μ

10mM dNTP mix

1μ

M-MuLV RT (200U/ μl)

1μ
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The contents were mixed properly and spun briefly and placed in the thermal cycler for
incubation on following condition:

25 0C

5 minutes ( Primer annealing)

420C

1 hour ( Extension)

70 0C

10 minutes (Inactivation of enzymes)

4 0C

Hold

The cDNA thus formed was stored at -20 0C after proper labeling till further use.
2.3 RT-PCR:
The RT-PCR for amplification of the N genes of PPRV was standardized using the following
primer set.
Sequence of primer sets used for amplification of N genes of PPRV
Genomic R

Primer Sequence

Product Size

N Gene

F-5‟ GAT GGT CAG AAG ATG TGCA-3‟

463 bp

R-5‟ CTTGR-5‟CTT GTC GTT GTA GAC CTG A- 3‟
F- Forward Primer, R- Reverse Primer

egion

Reagent

Volume per reaction

Water, Nuclease-free

33.5l

10x Buffer

5l

25mM MgCl2

3l

10 mM dNTPs

1l

Forward primer (10 pmol/l)

1 l

Reverse primer (10 pmol/l)

1 l

Taq polymerase

0.5l
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Thoroughly mix the master mix and aliquot 45µl into the appropriate number of
0.2ml PCR tubes.



Remove the tubes containing the PCR master mix and an appropriate number of
tubes from the clean room



Add 5μl of the cDNA samples to the 45μl master mix.



Once cDNA is added, fit caps to all wells, including empty wells if a PCR plate is
used. It is important that the caps are fitted firmly and correctly onto the wells before
being used on the real time machine.
For amplification of N gene, the following cycling conditions are:

Step I

94oC

10 mins

Initial Denaturation

Step II

94 oC

30 secs

Denaturation

Step III

51 oC

30 secs

Annealing

72 oC

45secs

Extension

Step IV

3.0

Step II to IV

Repeated 34 times

Step V

72 oC

10 mins

Final Extension

Step VI

4 oC

Hold

Soak cycle

Confirmation of PCR amplicons
The confirmation of RT-PCR amplicons was carried out by their sizes in agarose gel. The

PCR products were electrophorosed in 1.7% agarose gel containing ethidium bromide and
visualized in Gel Doc system. A 100 bp DNA ladder was run parallel for comparison.
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Title: Molecular detection of Japanese Encephalitis
(JE) virus by RT-Polymerase Chain Reaction (RTPCR)

Compiled by:
Dr. Baldev R Gulati
Dr. N.N.Barman

Reference: OIE Terrestrial Manual 2016.
Japanese Encephalitis Chapter 2.01.10.
http://www.oie.int/fileadmin/Home/eng/Health_standar
ds/tahm/2.01.10_JEV.pdf)

Dr. Sharmita Doley

1.0 INTRODUCTION
1.1 Purpose/Scope of This SDP
This SDP outlines the method for the detection of Japanese Encephalitis Virus (JEV)
RNA from plasma, serum and tissue samples. RNA is isolated from samples using the QIAGEN
QIAamp® Viral RNA mini-kit or the conventional method using TRIZOL reagent, following
which JEV specific RNA sequences are detected using a commercial gel based PCR method.
2.0 DETECTION OF JE VIRAL NUCLEIC ACID BY REVERSE TRANSCRIPTASE
POLYMERASE CHAIN REACTION
2.1 Background Information
Gel based PCR method is one of the most sensitive technique for DNA and RNA detection
currently available.
Table 1.1: List of consumables and equipments
Consumables

Supplier

0.2ml PCR tubes

GENAXY

Equipment

Supplier, Model

Class 2 safety microbiological safety

LABCHEM & LABORTENIK

cabinet

INSTRUMENTS

Micro-centrifuge

TARSONS

96-well Thermalcycler

APPLIED BIOSYSTEMS

Micropipette (0.5-10 μl, 10-100 μl, 20-200

GENAXY (Nichipette)

μl, 100-1000 μl)
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2.2 Extraction of RNA
2.2.1 Method 1: For extraction of JE viral RNA, various samples were prepared following
standard methods:
1. To 250 l of blood sample add equal volume of TRI reagent and vortex vigorously.
2. Allow samples to stand for 5 min at room temperature.
3. Add 0.125 ml of chloroform, vortex and allow it to stand for 15 min at room temperature
(25o C).
4. Centrifuge the resultant mixture at 12, 000 g for 15 min at 4oC.
5. Transfer the aqueous phase to fresh tube.
6. Add 0.5 ml of isopropanol and allow the samples to stand for 45 min at room
temperature.
7. Centrifuge it at 12, 000 g for 10 min at 4oC.
8. Wash the pellet with pre-chilled 75% ethanol, air-dry and dissolve in NFW.
9. Store the pellet at –20oC till further use.
2.2.2 Method 2: Isolation of RNA from samples using kit
Isolate RNA from samples using the QIAamp® Viral RNA Mini spin protocol. Once the RNA
has been eluted, store at -18°C or below or keep on ice and proceed to JEV RNA detection by
RT-PCR.
3.0 Polymerase Chain Reaction (PCR):
Amplification of the targeted gene was done using the following primer sets
Table 1.2: Description of the primers used in the present study

Primer

Sequence (5’ – 3’)

Amplicon Size
(bp)

Forward

JF1 –TACTCAGCGCAAGTAGGAGCGTCTCAAG

Primer

JF2 - TTACTCAGCGCAAGTTGGGGCGTC

Reverse

JR1 – ATGCCGTGCTTGAGGGGGACG

Primers

JR2 - CAYGCTGTGCTCGAAGGGGACG

241
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3.1 Synthesis of cDNA from JE viruses RNA
3.2 Reaction mixture for JE virus cDNA synthesis:
The targeted gene of JE virus was amplified using following reagentsTable 1.3: Details of the PCR reaction mixture for JE virus cDNA synthesis
Total reaction volume

: 20µl

Reagents/Ingredients

Volume

5X buffer

4 µl/rex

Ribulock RT

1 µl/rex

10Mm DNTPs

1 µl/rex

Reverse transcriptase

1 µl/rex

JE Reverse primer(10Mm)

1 µl/rex

JEV RNA

4 µl/rex

Nuclease free water

8 µl/rex

The contents were mixed by brief spinning and placed all the tubes in a thermal cycler (Applied
Biosystems, USA) using following thermal cycling conditions:
Table 1.4: Details of the thermal cycler condition for cDNA synthesis
Temperature

Time

25°C

5 minutes

42°C

1 hr

70°C

5 minutes

3.3 Reaction mixture for JEV DNA synthesis
Table 1.5: Details of the PCR reaction mixture
Total reaction volume

: 20µl

Reagents/Ingredients

Volume

2X Top Taq master mix

10 µl/rex

JE Forward primer mix (10 mM)

1.0 µl/rex

JE Reverse primer (10 mM)

1.0 µl/rex

Nuclease free water

6.0 µl/rex

Template JE Specific cDNA

2 µl/rex
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Mixed the contents by brief spinning and place all the tubes in a thermal cycler (Applied
Biosystems, USA) using following thermal cycling conditions:
Table 1.6: Details of the thermal cycler condition
Number of cycles

Temperature

Time

1

940C

4 minutes

940C

30 sec

53°C

30 sec

72°C for

30 sec

72°C

5 minutes

40C

Forever

35

1

3.4 Confirmation of PCR amplicons
 The amplified PCR products was confirmed by agarose gel electrophoresis using 1.8
percent agarose (Amresco) containing ethidium bromide in 1X tris acetate EDTA(TAE)
buffer at 70 volt.
 Briefly, gel casting tray was set up by placing the comb in the slot containing 8 wells.
 A volume of 50ml agarose gel was prepared by adding 0.90g of agarose to 50ml of 1X
TAE.
 The agarose was melted in microwave oven (Haier, India) for 2 minute.
 Thereafter, the melted agarose was allowed to come down to 560C and 2 µl of ethidium
bromide (10mg/ml) was added.
 After proper mixing it was poured on the gel casting tray and allowed to solidify without
disturbing the tray.
 Then 1X TAE was poured on the gel casting tray till the gel was submerged and the
comb was removed carefully.
 Then 5 µl of each PCR amplified products was mixed with 2 µl of 6X loading dye
(Fermentas, USA) and loaded into the wells.
 Along the PCR amplicon a 100bp DNA ladder (Fermentas,USA) was loaded and run
parallel to the PCR amplicons.
 Electrophoresis was carried out at 70V for 1hour. The gel was then visualized on a UV
transilluminator (DNR Bio-Imaging System, MiniLumi).
 The PCR amplicons showed a product size of 241bp.
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1.0 INTRODUCTION
Japanese encephalitis virus is a mosquito-borne flavivirus that causes encephalitis,
principally in horses. It also infects humans, and causes abortions in pigs. Pigs act as amplifiers
of the virus, and birds can also be involved in its spread.
Haemagglutination inhibition (HI) test is widely used for the diagnosis of Japanese encephalitis,
but has cross-reactivity with other flaviviruses. For this test, the sera must first be treated with
acetone or kaolin, and then absorbed with homotypic RBCs to remove any nonspecific
haemagglutinins. The RBCs of geese or of 1-day-old chickens are used at the optimum pH (6.67.0). The test should be conducted with the treated sera and 8 units of standard antigen; this is
commercially available in some countries.
1.1 Purpose/Scope of This SDP
This SDP outlines the method for detection of JE virus and antibody by
Haemagglutination and Haemagglutination inhibition tests.
2.0 Materials required:
SL No.

Name of the item

1

Pipette (20-200 µl)

2

Disposable syringe-2ml

3

Tips-20-200 µl

4

Centrifuge tube-15ml

5

Ice Box

6

U/V bottomed microtitre plate

7

Centrifuge machine
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3.0 Chemicals required:
3.1 Solutions for Prepartion of a-day old chicken RBCs:
Elsever‟s solution

100 ml

Glucose, anhydrous

2.05 g

Sodium chloride

0.42 g

Tri-Sodium citrate
Aliquot 1.5 ml in 15 ml tubes and AUTOCLAVE AT 10 LBH FOR 10 MIN
3.2 Dextrose-Gelatine-veronal (DGV)
a. 1M MgCl2 / 0.3M CaCl2 Stock

50 ml

10 ml

MgCl2.6H2 O

10.16 g

2.320 g

CaCl2.2H2O

2.2 g

0.440 g

DW up to

50 ml

10 ml

200 ml

100 ml

NaCl

8.3 g

4.15 g

Sodium barbital

1.019 g

0.510 g

1N HCl

3.46 g

1.730 g

Stock MgCl2 solution (a)

1.0 ml

0.5 ml

DW up to

200 ml

100 ml

b. Stock Barbital solution (5X)

Check: Take 2 ml of this solution and add 8.0 ml of DW. Check pH. It should be 7.27.4. If pH is not correct, discard and make fresh again. Note on stock solution.
c. Dextrose Gelatine veronal (DGV):

500 ml

250 ml

Gelatine powder

0.300 g

0.150 g

Dissolve in Hot DW

100 ml

50 ml

Dextrose

5.0 g

2.5 g

DW up to

300 ml

150 ml

Stock Barbital solution (5X) (sol. b) 100 ml
(AUTOCLAVE AT 10 LBH FOR 10 MIN)

50 ml
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3.3 Virus adjusting diluent (VAD)
1.5 M Sodium Chloride

500 ml

100 ml

Sodium chloride

43.85 g

8.77 g

DW up to

500 ml

100 ml

0.5 M Na2HPO4

500 ml

100 ml

Na2HPO4 anhydrous)

35.490 g

7.098 g

DW up to

500 ml

100 ml

1.0 M NaH2PO4

500 ml

100 ml

NaH2PO4 (dihydrate)

78.005 g

15.601

DW up to

500 ml

100 ml

(AUTOCLAVE)

(AUTOCLAVE).

(AUTOCLAVE)
Working solution: Virus adjusting diluent (VAD) of different pH values
1. To make VAD of indicated pH take 3 solutions in volume given in table below:

VAD

1.5 M NaCl

0.5 M Na2HPO4

1.0 M NaH2PO4

6.0

5 ml

1.6

9.2

6.2

5 ml

3.1

8

6.4

5 ml

5.6

7.2

6.6

5 ml

8

6

6.8

5 ml

9.6

5.2

7.0

5 ml

12

4
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2. To the solution above add distilled water to make a final volume of 50 ml
(Values of VADs are not the pH of each VAD, but the pH after each VAD is mixed with an
equal volume of BABS, pH 9.0)

3.4 Solutions for Antigen Dilution:
1.5 M Sodium Chloride

As above

0.5M Boric acid

500 ml

100 ml

Boric acid

15.460 g

3.092 g

Hot DW to make volume

500 ml

100 ml

1N NaOH

500 ml

100 ml

NaOH

20 g

4.0 g

DW to make

500 ml

100 ml

Borate Saline (BS, pH 9.0)

500 ml

100 ml

1.5 N NaCl

40 ml

8.0 ml

0.5M boric acid

50 ml

10.0 ml

1.0 N NaOH

12 ml

2.4 ml

DW to make

500 ml

100 ml

4% Bovine albumin (BA)

50 ml

20 ml

Bovine albumin

2.0 g

0.800 g

BS, pH 9.0

45 ml

18.0 ml

Make volume to

50 ml

20 ml

Antigen Diluent (0.4% BA-BS)

100 ml

20 ml

4% bovine albumin

10 ml

2.0 ml

BS, pH 9.0

90 ml

18.0 ml

Adjust the pH to 9.0 with 1N NaOH
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3.5 Preparation of virus antigen
Sucrose/acetone extraction of antigen from infected suckling mouse brains (SMB)
1. Homogenize infected SMB with 4 volumes of 8.5% sucrose.
2. Add the homogenate drop-wise to 20 times its volume of cold acetone.
3. Centrifuge (500 g for 5 minutes), then remove the supernatant.
4. Resuspend the sediment with the same volume as above of cold acetone, and keep in an
ice bath for 1 hour.
5. Centrifuge (500 g for 5 minutes), then remove the supernatant.
6. Pool the sediment with cold acetone in a single tube.
7. Centrifuge (500 g for 5 minutes), then remove the supernatant.
8. Spread the sediment inside the tube and vacuum dry for 1-2 hours.
9. Dissolve the dry sediment with saline in 0.4 volume of original homogenate.
10. Centrifuge (8000 g for 1 hour, 4°C). The supernatant is ready for use. Aliquot and store
at -70oC.
3.6 Preparation of goose red blood cells
1. Collect goose blood (2 ml) in equal volume of Elsever‟s solution. Centrifuge at 1500 rpm
for 5 min. Discard supernatant. Resuspend RBCs in 10 ml PBS. Store at 4oC (Max for 7
days).
2. Discard PBS by centrifugations and resuspend the sedimented RBCs in three volumes
(total blood) of DGV. Wash RBCs twice with DGV.
3. Take 40 l of the RBC suspension + 1560 l of 0.9% NaCl (1/40 dilution).Read the
optical density (OD)490 in a spectophotometer with 10 mm tube. Dilute the RBC
suspension in DGV so that 1/40 dilution gives 0.450 of OD490. (Final volume = Initial
volume x absorbance OD490/0.450.)
4. Before use, resuspend the RBC stock gently and dilute 1/24 in VAD of selected pH.
3.7 Haemagglutination for Antigen titration
1. Prepare twofold serial dilution of antigen with BABS on microtitre (U-shaped microtray)
in 25 l volume.
2. Add 25 µl of diluted RBCs to each well on microtitre tray containing diluted antigen (25
µl/well).
3. Incubate at 37°C for 1 hour, then read the result.
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+ + Complete agglutination (uniformly thin pellicle of RBCs following the
curvature of the well bottom)
+

Partial agglutination (a ring associated with a rough or thinner pellicle)

+/- Minimal agglutination (a button on a thin or scattered pellicle)
-

Negative agglutination (clearly defined button with no RBC film)

End point is the last dilution (highest dilution) in which + + or + is observed.
Titre: the reciprocal of the end point dilution.
3.8 Preparation of test sera
1. Place 50 µl of the sera into a small test tube. Add 2.5 ml of cold acetone into each tube
and extract for 5 minutes in an ice bath.
2. Centrifuge at 2000 rpm for 5 minutes, then remove the supernatant.
3. Repeat steps ii once more.
4. Spread the sediment inside tubes and vacuum dry at room temperature for 1 hour.
5. Add 0.5 ml of BS, pH 9.0, to each tube. Dissolve the sediment overnight at 4°C to make
1/10 dilution of the sera.
6. To each treated serum add 50 l of stock and packed goose RBCs.
7. Absorb for 20 minutes in an ice bath.
8. Centrifuge at 1000 rpm for 10 minutes. The supernatant is ready for the HI test (1/10
dilution).
4.0 PROCEDURE:
4.1 Haemagglutination inhibition test
1. Dilute the antigen to make 8 units/0.05 ml.
2. Make serial twofold dilution of test sera on microtray in 25 l volume.
3. Add 25 µl of diluted antigen into each well containing diluted test sera. Place the
remainder of the antigen in empty wells and incubate at 4°C for 1 hr.
4. For secondary haemagglutination titration of the antigen, collect antigen distributed in
empty wells and HA test by serial twofold dilution in 25 µl system. Add 25 µl of BABS
to each well to make 50 µl/well.
5. Distribute dilute RBC 50 µl into each well containing 50 µl of serum antigen mixture or
secondary titration of antigen.
6. Incubate at 37°C for 1 hour then read the result.
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7. Serum HI titre: the reciprocal of the highest dilution of the test sera showing complete
inhibition of HA.
Interpretation of the results: Four-fold difference between the titre in the acute and
convalescent sera is considered to be a significant rise or fall and is diagnostic of infection
with a virus antigenically related to that used in the test.
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1.0 INTRODUCTION
1.1 Purpose/Scope of this SDP
This SDP outlines the method for the detection of Porcine Reproductive and
Respiratory Syndrome (PRRS) virus. RNA is isolated from samples using the TRIzol extraction
method.
1.2 Background Information
Major fraction of the Indian porcine population resides in the North-Eastern region. The
porcine population yet still increasing is due to the growing demand of the pork consumption.
Each NE state is not self-sufficient in their pork production and hence prices are high in the
region. Farm health is an important factor for development of livestock production. The major
threat to farm health isimposed by the devastating infectious diseases viz. Classical Swine Fever
(CSF) and Porcine Reproductive & Respiratory Syndrome (PRRS) among few others.
Porcine Reproductive & Respiratory Syndrome
(Family: Arteriviridae, Genus: Arterivirus)
Porcine reproductive and respiratory syndrome (PRRS) is characterised by reproductive
failure of sows and respiratory problems of piglets and growing pigs.
The primary target cell of the virus is the alveolar macrophage of the pig. Two major
antigenic types of the virus exist, the type 1 (European) and the type 2 (American).
A report of highly virulent strain of type 2 virus in Southeast Asia is characterised by a
discontinuous 30 amino acid deletion in the NSP2 region of the genome (OIE, 2014).
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Physicochemical properties:
-

PRRS virus is most stable between pH 5.5 and pH 6.5.

-

Virus infectivity is reduced by over 90% at a pH lower than 5 or higher than 7.

-

The virus is also unstable in low concentrations of detergents and is rapidly inactivated
by solvents such as chloroform and ether.

-

The virus can survive in water for 11 days but is unlikely to survive in the environment
for extended periods because it cannot withstand drying and is quickly inactivated in the
absence of moisture (Benfield et al 1999a).

-

The virus is shed for an extended period in saliva (42 days), urine (14 days) and semen
(43 days).

-

Virus survived in bone marrow for several weeks when stored at 4°C (Bloemraad et al
1994).

-

In frozen carcass it may survive for 4 yrs.

Host: only pigs


Experimentally Mallard Ducks



No other species are known to be naturally infected with PRRSV.

Transmission:


via infected pigs



faeces and urine



semen



fomites, possibly: aerosols, mechanical vectors.

Cultivation:


Type 2 not readily isolated in cell line.



MA-104 monkey kidney cell line only cell line sustain PRRSV.



Porcine alveolar macrophages (PAM).

Clinical signs: Incubation period 5-10 days.


The reproductive failure is characterised by infertility, late fetal mummification,
abortions, stillbirths, and the birth of weak piglets that often die soon after birth from
respiratory disease and secondary infections.



Older pigs may demonstrate mild signs of respiratory disease, usually complicated by
secondary infections.
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Overall Disease Levels/ Contributing factors
The following are common methods of spread and contribute to overall disease levels.


Droplet contamination from older pigs to younger pigs.



Nasal secretions, saliva, faeces and urine



Permanently populated houses maintain the virus at high levels, particularly in the first
and second stage nurseries.



Movement of carrier pigs.



Airborne transmission up to 3km (2 miles).



Adult animals excrete virus for much shorter periods of time (14 days) compared to
growing pigs which can excrete for 1-2 months.



Mechanical means via faeces, dust, droplets and contaminated equipment, lorries etc.



Contaminated boots and clothing.



Vehicles especially in cold weather.



Artificial insemination but only if the boar is viraemic. This period is probably only 3-4
days.



The mallard duck and probably other species of bird.

Zoonotic Potential:
There is no known risk of human infection with PRRS virus.
Diagnosis:
 Identification of PRRSV can be accomplished by virus isolation, the detection of nucleic
acids, and the detection of viral proteins.
 Serum and bronchoalveolar lung lavage ideal samples for detection of PRRSV (OIE).
 Antibodies to the virus can be detected by antibody-binding assays as early as 7–14 days
after infection,
 Commercial ELISAs with good sensitivity and specificity are available
 Qiagen
 Koma
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2.0 MATERIALS
CONSUMABLES

SUPPLIER

0.2ml PCR tubes

GENAXY

TRIzol

BR BIOCHEM

EQUIPMENTS

SUPPLIER/ MODEL

Class 2 safety microbiological safety
cabinet

LABCHEM & LABORTENIK
INSTRUMENTS

Micro-centrifuge

TARSONS

VERITI 96-well Thermalcycler

APPLIED BIOSYSTEMS

Micropipette (0.5-10 μl, 10-100 μl,
20-200 μl, 100-1000 μl)

GENAXY (Nichipette)

Filter Tips

GENAXY

3.0 PROCEDURES
3.1 RNA extraction from serum
Classical swine fever virus RNA can be extracted directly from serum with TRIzol.
Briefly, 500 µl of serum (1:2 dilution in PBS) and equal volume of TRIzol should be added and
vortexed. After addition of chloroform (300 µl), the RNA in the aqueous phase should be
precipitated with 500 µl of isopropanol for 15 min. The ﬁnal ethanol-washed RNA pellet should
be air-dried and then to be dissolved in 30µl of diethyl-pyrocarbonate–treated water (DEPC).
3.2 RNA extraction from semen
Whole semen or seminal lystates from various fractions should be treated with
TRIzol. Briefly, 500 µl of diluted (1:20 in PBS, 0.01 M, pH 7.4) whole seminal lysates or
seminal lysates from various fractions should be vortexed with an equal volume of TRIzol. After
addition of chloroform (300 µl), the RNA in the aqueous phase should be precipitated with 500
µl of isopropanol for 15min. The ﬁnal ethanol-washed RNA pellet needs to be air-dried and then
to be dissolved in 30µl of diethyl-pyrocarbonate–treated water (DEPC).
3.3 Reverse transcription
For the ﬁrst-strand cDNA synthesis, 1 µl of the CSFV RNA (5 ng/µl) to be
supplemented in a total reaction volume of 10 µl with 1x RT buffer (refer manufacturers
composition, Core III Thermo-Scientific/Fermentas) 0.5 mM (each) deoxynucleotide
triphosphates (dNTPs), 2.5 mM random hexameric-nucleotide mixture, 20 U of RNase inhibitor,
and 50 U of reverse transcriptase. For incubation refer to the manufacturers‟ protocol.
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3.4 Polymerase chain reaction
PCR reaction should be carried out in total volume of 25µl using standard reaction
mixture composition and concentration; using optimized thermal profiles. * Please refer
optimal annealing temperature for each PCR primers and also for available ADMaC III
Lab Primers please refer Table 1.
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1.0. DETECTION OF PRRS RNA BY RT-PCR
1. 1

Isolation of RNA from samples using kit

1.1.a Isolate RNA from samples using either the QIAamp® Viral RNA Mini spin protocol or the
the conventional method using TRIZOL reagent.
1.1.b Once the RNA has been eluted, store at -18°C or below or keep on ice and proceed to
PRRS RNA detection by RT-PCR.
2. 0 REVERSE TRANSCRIPTION: CDNA PREPARATION STEP:
Complementary DNA was synthesized using following reaction conditions:
Total RNA

6 μl

Random primer (50 ng/ μl)

1 μl

Nuclease free water to make 13 μl
The contents were mixed properly and spun briefly and placed in the thermal cycler for
incubation on following condition:

0

4 C

700C

5 minutes

250C

10 minutes
Hold

The contents were brought to the bottom of the tube by brief spinning. Thereafter, the following
reagents were added to the mixture:
5X RT buffer

4 μl

RNAase inhibitor (1U)

1 μl

10mM dNTP mix

1 μl

M-MuLV RT (200U/ μl)

1 μl
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The contents were mixed properly and spun briefly and placed in the thermal cycler for
incubation on following condition:
25 0C

5 minutes ( Primer annealing)

420C

1 hour ( Extension)

70 0C

10 minutes (Inactivation of enzymes)

4 0C

Hold

The cDNA thus formed was stored at -20 0C after proper labeling till further use.
3.

RT-PCR (GEL BASED):

3.1.

MATERIALS
3.1.1

3.1.2

Consumables

Supplier

0.2ml PCR tubes

GENAXY

Equipment

Supplier, Model

Class 2 safety microbiological safety LABCHEM
&
cabinet
INSTRUMENTS

LABORTENIK

Micro-centrifuge

TARSONS

VERITI 96-well Thermalcycler

APPLIED BIOSYSTEMS

Micropipette (0.5-10 μl, 10-100 μl, GENAXY (Nichipette)
20-200 μl, 100-1000 μl)
Filter Tips
3.2.

GENAXY

TABLE 1:

Primer

Oligonucleotide sequence

Region

ID
PRRSC7

5‟-CCA GCC

forward

GTG-3‟

PRRSC7

5‟-GCG AAT CAG GCG CAC WGT

reverse

ATG-3‟

AGT

CAA

TCA

Product

Reference

Size
Toplak et al.

RCT
ORF7

300 bp

ORF7

300 bp

2011
Toplak et al.
2011
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3.3.

Preparation of PCR master mix
Reagent

Volume per reaction

10X PCR buffer

2.5 μl

Forward primer (20 pmol/µl)

1.0 μl

Reverse primer (20 pmol/µl)

1.0 μl

10 mM dNTPs

0.60 μl

Cdna

1 μl

Taq
DNA
(5U/µl)(Fermentas)

polymerase

Nuclease free water to make

0.3 μl
25 μl

3.3.2.

Thoroughly mix the master mix and aliquot 45µl into the appropriate number of
0.2ml PCR tubes

3.3.3.

Remove
the tubes containing the PCR master mix and an appropriate number of
.
tubes from the clean room

3.4.

Addition of templates

3.4.1.

Add 5μl of the cDNA samples to the 45μl master mix.

3.4.2

Once cDNA is added, fit caps to all wells, including empty wells if a PCR plate
is used. It is important that the caps are fitted firmly and correctly onto the wells
before being used on the real time machine.

3.5.

Thermal cycling condition:

3.5.1.

Place the reaction tubes or plate into the Thermal cycler (Veriti 96-well Applied
Biosystems).

3.5.2

Incubate the reactions with the following thermo cycling profile:
PCR step:
1. 950C for 3 min
2. 40 cycles
950C for 45 sec.
600C for 45 sec.
72 0C for 1 min
3. 720C for 5 min and hold at 40C
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4.0 CONFIRMATION OF PCR AMPLICONS : Gel Electrophoresis
The confirmation of RT-PCR amplicons was carried out by their sizes in agarose gel.
The PCR products were electrophorosed in 1.7% agarose gel containing ethidium bromide in
0.5X tris borate EDTA and visualized on a UV transilluminator as per standard procedures. For
size comparision, a 100bp DNA ladder marker was run parallel to the PCR amplicons.
ORF7 gene region of PRRSV gives a amplified fragment of 300 bp.
DETECTION OF PRRS ANTIBODY BY ELISA
1. PROCEDURE
In this procedure, serum samples were diluted forty fold (1/40) with PBST and added to
each antigen coated well provided in the kit (HerdChek* PRRS X3 detection commercial
kit (IDEXX HerdChek, Switzerland). Incubated for 30 minutes (± 2 minutes) at 18-25ºC
and washed thoroughly with wash buffer. Anti-Pig Conjugate @ 100 µl was added into
each well, incubated at 30 minutes (± 2 minutes) at 18-25ºC and washed again. To each
well 100 µl of OPD substrate solution was added. Incubated again for 15 minutes (± 1
minute) at room temperature (18-25ºC) and reaction was stopped by adding 100 µl of stop
solution (1M H2SO4). Positive control, negative control and reagent blank were run
simultaneously. The absorbance of all wells at 650 nm was measured in ELISA reader
(Bio-Rad, USA).

2. INTERPRETATION OF RESULTS
For the assay to be valid, the positive control mean minus the negative control mean
must be greater than or equal to 0.150. In addition, the negative control mean (NCx) must be
less than or equal to 0.150. For invalid assays, technique may be suspect and the assay should
be repeated following a thorough review of the product insert. The presence or absence of
antibody to PRRSV is determined by calculating the sample to positive(S/P) ratio.
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3. CALCULATIONS
1.

Calculation of Negative Control Mean (NCx):

NCx= NC1 A(650)+ NC2 A(650)
2
2.

Calculation of Positive Control Mean (PCx):

PCx= PC1 A(650)+ PC2 A(650)
2
3.
Calculation of test samples (S/P):
S/P= [Sample A (650)-NCx]
2
The presence or absence of antibody to PRRSV is determined by calculating the S/P
ratio for each samples.
1. If the S/P ratio is less than 0.40, the sample is classified as negative for
antibodies to PRRSV antibodies.
2. If the S/P ratio is greater than or equal to 0.40, the sample is classified as
positive for PRRSV antibodies.
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1.0 INTRODUCTION
1.1 Purpose/Scope of This SDP
This SDP outlines the method for the detection of Rota Virus RNA from faecal samples.
RNA was isolated from samples using the QIAGEN QIAamp® Viral RNA mini-kit, following
which Rota Virus specific RNA sequences are detected using a commercial gel based PCR
method.
2.0 MATERIALS:
Consumables
0.2ml PCR tubes
Equipment
Class 2 safety microbiological safety
cabinet
Micro-centrifuge
VERITI 96-well Thermalcycler
Micropipette (0.5-10 μl, 10-100 μl, 20-200
μl, 100-1000 μl)
Filter Tips
QIAamp® Viral DNA mini-kit

Supplier
GENAXY
Supplier, Model
LABCHEM
&
LABORTENIK
INSTRUMENTS
TARSONS
APPLIED BIOSYSTEMS
GENAXY (Nichipette)
GENAXY
QIAGEN

3.0 PROCEDURES
3.1 Collection of Rota Virus Suspected Samples
Faecal samples were collected from field outbreaks for detection of the Rota virus.
After the collection of sample (faecal) for detection of Rotavirus nucleic acid, the field sample
was processed for making 20% suspension in PBS, pH 7.2.
1. The fecal sample stored in -20ºC was thawed in room temperature completely to release
the virus, if present.
2. Approx. 1g of sample was suspended in four volumes of 0.06M PBS, pH 7.2 and
thoroughly homogenized with sterile glass beads.

162
3. Then centrifuged at 12,000 x g for 25 mins in 4ºC.
4. The supernatant was collected as 20% suspension and preserved in -20ºC for further use.
3.2 Detection of Rota Viral Nucleic Acid
3.2.1: Method I (using RNA extraction Kit, QIAmp Viral RNA Mini kit, Qiagen): According to
manufacturer‟s protocol.
3.2.2: Method II (Guanidium thiocyanate extraction, Chomczynski and Sacchi, 1987)


Mix 300 μl of clarified 20% faecal suspension + 300 μl of denaturing solution (GNTC
solution) in 2 ml microfuge tube and vortex for 10-15 sec.



Add 100 μl aliquot of 3M sodium acetate and vortex it again for 10 sec.



Add equal volume of phenol: chlorofoam: isoamyl alcohol (25:24:1) and mix well vortex
following incubation in ice for 15 minutes.



Centrifuge the solution at 12,000 x g for 10 minutes at 40C.



Collect the upper aqueous layer in a fresh microfuge tube and add 2-3 volume of prechilled
absolute ethanol (non-denatured) and keep at -200C for overnight.



Following day, centrifuge at 12,000 x g at 40 C for 15 minutes and discard the supernatant.



Wash the pellet with 1 ml of prechilled 70% ethanol and centrifuge at 7500 x g at 4 0C for
10 minutes.



Remove the supernatant and air dry the RNA pellet at room temperature.



Dissolve the pellet in 20 μl of nuclease free water.



The dsRNA samples use for further analysis or store at -800C.

3.2.3: Method III (using Trizol)


Take 200 μl of tissue homogenate (20% suspension in PBS, pH 7.2) in 1.5 ml
microcentrifuge and add 1 ml of RNA-TRI reagent (Ambion), mix vigorously by shaking
and incubate at room temperature for 10 minutes for complete dissociation of
nucleoproteins.



After incubation, add 200 μl of chloroform to the mixture and again incubate at room
temperature for 10 minutes after thorough mixing for 15 seconds by vortexing.



Centrifuge the mixture at 12000 x g at 4‟C for 10 minutes and transfer the colorless
upper aqueous phase to a fresh 1.5 ml micro centrifuge tube.



Then, add 500 μl of isopropanol (Amresco) and incubate for 10 minutes.
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Centrifuge the samples on 12000 x g at 4‟C for 10 minutes to pellet out the total RNA.



Wash the RNA pellet thus formed with 1 ml 75% ethanol (Bengal chemicals) and
thereafter, centrifuge at 7500 x g at 4'C for 10 minutes.



Remove the supernatant and air dry the RNA pellet at room temperature.



Dissolve the pellet in 20 μl of nuclease free water (Ambion).



The RNA samples can be properly labeled and stored at -20/-40‟C, till further use.

3.2.4: Method IV (Phenol:Choloform Method/ Herring et al method)
 To the 100 μl of field sample suspension or cell culture fluid, add 200 μl of 0.1M Sodium
acetate buffer (pH 5.2) containing 1% SDS.
 Add equal volume of 3:2 (v/v) phenol:chloroform to the mixture and vortex properly for
10 mins.
 Centrifuge the mixture at 12,000 x g for 10mins at 4‟C.
 Collect the top aqueous layer in a 1.5ml microfuge tube.
 The dsRNA can be stored at -20‟C for future use.
4.0 REVERSE TRANSCRIPTION PCR AMPLIFICATION
4.1 Reverse Transcription Pcr Amplification For Full Length Vp7 Gene Of Group A Swine
And Human Rotavirus (Srv/Hrv)
Step I: RT-1 Reaction
Template (dsRNA)

100-200ng

Beg 9 (F primer)

20pm

End 9 (R primer )

20pm

RnaseIn

20U

The contents in the PCR tube (0.2 ml) mix properly, spin briefly and place in the thermal cycler
for denaturation at following condition:
I

950C

II Immediately chill on ice

5 minutes
2 minutes
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StepII- RT-2 Reaction
The contents bring to the bottom of the tube by brief spinning. Add the following reagents to
the same tube for 50 μl reaction volume.

5X RT buffer

10 μl
2.4 μl

25mM of MgCl2
3% DMSO

3 μl

10mM dNTP mix

1 μl
1 μl

MuLV RT enzyme (5U/μl)

2.5 μl

Taq Polymerase

/ Pfx Taq1 μl

Volume make up 50 μl

Nuclease free water

The contents is mix properly, spin briefly and place in the following thermal cycling profile:
I

480C

II

940C

1 minute

(Denaturation)

III 460C

2 minutes

(Annealing)

IV 680C

3 minute

(Extension)

45 minutes (Preincubation)

Repeat Steps II to IV for 30 cycles
V 68 0C

10 minutes

VI 4 0C

Hold

(Final extension)

The amplicons are stored at 4‟C for immediate use or in - 20 0C after proper labelling till further
use.
The primer sequences are listed below
Sl.no

Primer

Primer sequence

Position
(nt)

PIG/HUMAN
1

Beg9 (+)

5‟GGCTTTAAAAGAGAGAATTTCCGTCTGG3‟

1-28

2

End9 (-)

5‟GGTCACATCATACAATTCTAATCTAAG3‟

1062-1036
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4.2 Reverse Transcription PCR amplification for full length VP7 gene of Group A Bovine
rotavirus (BRV)

Step I: RT-1 Reaction
Template (dsRNA)

100-200ng

Bov9Com3 (F primer)

20pm

Bov9Com5 (R primer )

20pm

RnaseIn

20U

The contents in the PCR tube (0.2 ml) mix properly, spin briefly and place in the thermal cycler
for denaturation at following condition:
950C

I

II Immediately chill

5 minutes
2 minutes

on ice.

StepII- RT-2 Reaction
The contents bring to the bottom of the tube by brief spinning. Add the following reagents to
the same tube for 50 μl reaction volume.
5X RT buffer

10 μl

25mM of MgCl2

2.4 μl

3% DMSO

3 μl

10mM dNTP mix

1 μl

MuLV RT enzyme (5U/μl)

1 μl

Taq Polymerase (5U/μl)

2.5 μl/ Pfx Taq (1U) 1 μl

Nuclease free water

21.1 μl

The contents is mix properly, spin briefly and place in the following thermal cycling profile:
I

480C

45 minutes (Preincubation)

II

940C

1 minute

(Denaturation)

III 480C

2 minutes

(Annealing)

IV 680C

3 minute

(Extension)

Repeat Steps II to IV for 30 cycles
V 68 0C
0

VI 4 C

10 minutes

(Final extension)

Hold

The amplicons are stored at 4‟C for immediate use or in - 20 0C after proper labelling till
further use.
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The primer sequences are listed below
Sl.no

Primer

Primer sequence

Position (nt)

BOVINE
1

Bov9Com3(+)

5‟TCACATCATACAACTCTAATCT3‟

1038–1060

2

Bov9Com5 (-)

5‟TGTATGGTATTGAATATACCA3‟

50–71

4.3 Reverse Transcription PCR amplification for partial VP4 gene of Group A
Swine/human/bovine rotaviruses.
Step I: RT-1 Reaction
Template (dsRNA)

100-200ng

DMSO

3%

RnaseIn

20U

The contents in the PCR tube (0.2 ml) mix properly, spin briefly and place in the thermal cycler
for denaturation at following condition:
I
II

950C

Immediately chill

5 minutes
2 minutes on ice.

StepII- RT-2 Reaction
The contents bring to the bottom of the tube by brief spinning. Add the following reagents to
the same tube for 50 μl reaction volume.
5X RT buffer
25mM of MgCl2
10mM dNTP mix

10 μl
2.4 μl
1 μl

Forward primer

20pm

Reverse primer

20pm

MuLV RT enzyme (5U/μl)

1 μl

Taq Polymerase (5U/μl)

2.5 μl

Nuclease free water

volume make up

/ Pfx Taq (1U) 1 μl
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The contents is mix properly, spin briefly and place in the following thermal cycling profile:
I

480C

II

0

94 C

1 minute

(Denaturation)

0

2 minutes

(Annealing)

0

3 minute

(Extension)

45 minutes (Preincubation)

III 52 C
IV 68 C

Repeat Steps II to IV for 30 cycles
0

10 minutes

0

Hold

V 68 C
VI 4 C

(Final extension)

The amplicons are stored at 4‟C for immediate use or in - 20 0C after proper labelling till further
use.
The primer sequences are listed below
Sl.no

Primer

Primer sequence

Position (nt)

Human/Bovine/Swine
1

Con 3 (+)

2

Con 2 (+)

5‟ TGGCTTCGCTCATTTATAGACA 3‟
5‟ ATTTCGGACCATTTATAACC 3‟

11-32
868-887

5.0 GEL-ELECTROPHORESIS OF PCR PRODUCT
The PCR-amplified products were analyzed in 1% low melting agarose gel containing
Ethidium Bromide staining (10 mg/ml).
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SDP_ VIROL_ 22

Title: RNA Polyacrylamide Gel Electrophoresis
for detection of RV

Compiled by:
Dr N N Barman,

Reference: Herring et al., 1982

Dr. Paromita Chakraborty

1.0 INTRODUCTION:
RNA-PAGE was performed using the discontinuous buffer system of Laemmli (1970) without SDS
for detection of rotavirus dsRNA segments and for generating the genomic profile of the viral
isolates by separation of the dsRNA segments.
2.0 PROCEDURE:
1. Vertical slab gel electrophoresis units (Biorad, USA) are assembled as per
manufacturer‟s instructions (Biorad, USA).
2. Freshly prepared 10 % of resolving and 3% of stacking discontinuous polyacrylamide
gel solution was poured into the glass mould of size 70x70x0.7 mm dimension (Biorad,
USA).
3. To prepare approximately 30 ml of 10% gel the following volumes are added:
Sl.
No.

Stock Solutions

1

ACRLYAMIDE /BISACRYLAMIDE (30 :
10 ml
0.8)

2 ml / 1.0 ml

2

1.5 M TRIS- HCl

7.5 ml

---

3

0.5 M TRIS- HCl

---

2.5 ml

4

DEIONIZED WATER

12.08 ml

0.5 ml

5

APS 10 %

0.3 ml

10 µl

6

TEMED

0.12ml

100 µl

Sample = 30 µl

Resolving Gel (10 Stacking
%)
(3%)

Gel
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4. Prepare the gel solution by mixing all reagents in a clean beaker and swirl gently. Add
TEMED just prior to pouring gel. Polymerization will begin as soon as the TEMED has
been added.
5. Immediately after pouring the gel solution, insert a clean Teflon comb of 0.7 mm into the
gel solution, taking care not to trap air bubbles. Allow a minimum of one hour for the gel
to polymerize.
6. After polymerization is complete remove the Teflon comb carefully and wash the wells
with water to remove unpolymerized acrylamide. Excess fluid is soaked with the help of
a blotting paper.
7. Mount the gel in the electrophoresis apparatus and add Tris- Glycine buffer (pH 8.3) to
both the reservoirs.
8. Load 30 µl of each of the sample in a predetermined order into the bottom of the wells.
Apply a voltage of 8V/cm to the gel until the dye front has moved into the resolving gel
from the wells and then increase the voltage to 15V/cm and electrophoresis is allowed
for about 4 hrs until the bromophenol blue reaches the bottom of the gel.
9. Remove the gel carefully from the plates immediately after completion of the
electrophoresis and mark the orientation of the gel by cutting the corner from the bottom
of the gel.
10. The gel taken out of the glass plates after electrophoresis is fixed for one hour in fixative
solution with gentle shaking.
11. The fixed gel is first stained with 0.02% methylene blue solution for 20 minutes with
gentle intermittent shaking.
12. The methylene blue stained gel is stained then stained with silver nitrate solution for 45
minutes to 1 hour with gentle intermittent shaking.
13. Thereafter, the gel is quickly washed two times in distilled water and then transferred to
developer solution. The gel is kept in the solution till clear bands starts appearing.
14. The reaction is finally stopped by adding stop solution containing 5 per cent glacial
acetic acid.
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SDP_ VIROL_ 23
Title:Viral haemagglutination test and viral
haemagglutination inhibition test

Compiled by:
Dr N N Barman,

Reference: Alexander & Allan, 1974

Dr. Pankaj Deka,
Dr Pallabi Pathak
Dr. Sharmita Doley

A. VIRAL HAEMAGGLUTINATION TEST
1.0 Principle: The test is based on the binding of certain viruses to the erythrocytes receptors of
certain avian and mammalian species and thereby causing agglutination of the erythrocytes.
Unlike other serological test, viral haemagglutination test does not involve any antibody. It is
used for identification and quantification of certain viruses like Newcastle disease virus in
infected tissues.
1.1. Materials required:
SL No.

Name of the item

1

Pipette (20-200 µl)

2

Disposable syringe-2ml

3

Tips-20-200 µl

4

Centrifuge tube-15ml

5

Ice Box

6

U/V bottomed microtitre plate

7

Centrifuge machine

1.2 Chemicals required:
Sl No

HAEMAGGLUTINATION

HAEMAGGLUTINATION
INHIBITION TEST

TEST
Reagents

Stora
ge

Reagents

1

Phosphate buffer saline (pH7.5)

RT

Chicken
sera
immune sera)

2

Chicken red blood cells (RBCs) 40C
in Alsever‟s solution

3

Antigen

-20 0C

Antigen 4HAU

Storage
(Hyper

-20 0C
-20 0C

Chicken red blood cells 40C
(RBCs) in Alsever‟s solution
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1.3 Preparation of antigen:
A 20% suspension of spleen and lung tissue is prepared in PBS.
2.0 PROCEDURE:
o

25µl of PBS is dispensed into each well of a plastic V-bottomed microtitre plate.

o

25µl of the viral antigen is placed in the first well of A1.

o

25µl of respective test samples are distributed in the first well of B1,C1…..G1.

o

Two fold serial dilutions of 25µl volume of the virus suspension are made across the plate
(from well-1 to well-12 of each row) using individual tip and 25µl volume of virus
suspension from the last well is discarded.

o

25µl of 1% (v/v) chicken RBCs is dispensed to each well along with control RBCs well in
H1 & H2.

o

The solution is mixed by tapping the plate gently. The RBCs are allowed to settle for
about 30 minutes at room temperature.

3.0 OBSERVATION AND INTERPRETATION:
In positive cases, a layer of agglutinated RBCs in the form of a matt on the bottom of
the well is formed, whereas no agglutination of RBCs, it appears as sharp button of RBCs. The
highest virus causing complete agglutination of RBC is termed as one haemagglutination unit
(HAU). HA is determined by tilting the plate and observing the presence or absence of tear
shaped streaming of the RBCs.

172
B. VIRAL HAEMAGGLUTINATION INHIBITION TEST:
1.0 PRINCIPLE: When certain viruses like ND virus mixed with serum containing specific
antibodies, an Ag-Ab reaction occurs which subsequently inhibits the haemagglutinating
property of the virus. It is used for detection and estimation of antibody in the serum of birds
infected with ND virus.
2.0 PROCEDURE:
o

25µl of PBS is dispensed into each well of a plastic V-bottomed microtitre plate.

o

25µl of serum is placed into the first well of the plate (A1) and test serum samples
are in B1 to G1 of the plate.

o

Two fold serial dilutions of 25µl volumes of the serum are made across the plate and
discard from the last well.

o

25µl 4 HAU virus/antigen is added to each well and the plate is left for a minimum
of 30 minutes at room temperature.

o

HAU control is kept at wells H9, dilute serially up to H12 yielding 4 HAU, 2 HAU,
1 HAU and ½ HAU, respectively.

o

25µl of 1% (v/v) chicken RBCs is added to each well including HAU control (H9 to
H12) and RBC control (H1 and H2). After gentle mixing, the RBCs are allowed to
settle for about 30 minutes at room temperature.

3.0 Observation and interpretation:
The HI titre is the highest dilution of serum (i.e. prior to agglutination well) causing
complete inhibition of 4HAU of antigen. The agglutination is assessed by tilting the plates
where the RBCs stream at the same rate as the HAU control wells.
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PARASITES
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SDP_PARA_1:

Title: Staining of blood smear for
detection
of
haemoprotozoal
infections

Compiled by:
Dr. P.C. Sarmah
Dr. Dilip Deka
Dr. Parikshit Kakati
Dr. Anupam Brahma
Dr. Pallabi Pathak

1.0 INTRODUCTION:
Tick-borne infections constitute a complex of several diseases whose etiological agents
are protozoal, rickettsial, bacterial or viral. Of these, protozoal and rickettsial haemoparasites
namely Babesia, Theileria, Anaplasma and Trypanosoma are known to have negative impact on
the performance of livestock health. Diseases produced by them are emerging and included in
the OIE’s list of ‘B’ category diseases. The resultant effects are reduced milk production,
retarded growth, weight loss, reduced weight gain, delayed conception and reduced market
value. Diagnosing haemoparasitic infection in livestock in a practical and helpful way is very
important for the veterinary practitioners and laboratory staff for timely treatment of clinical
cases of the same. Microscopic examination of blood films stained with Giemsa or other blood
stains is accepted laboratory practice for the diagnosis of haemoparasitic infections. This method
is cost effective and test can be performed in laboratories with minimum facilities.
1.1 Principle of the assay:
The staining procedure is used to differentiate nuclear and/or cytoplasmic morphology of
intraerythrocytic parasites, extraerythrocytic parasites, RBCs, WBCs and Platelets.
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2.0 REAGENTS REQUIRED:
SL.NO Reagent

Quantity

Storage

1.

Methanol

100 ml × 1

Room temperature

2.

Sorensen‟s Buffer

250 mlx1

4ºC

Immersion oil

10 ml × 1

Room temperature

3.

2.1 Consumables (Plastic/glass wares) needed:


Glass slides



Marker



Pasteur Pipette



Coplin Jar



15 ml Graduated conical



Amber

tube.

colored

wide

mouthed bottle for storing
working buffer. 500ml

2.2 Working buffer and staining solution preparation:
Staining solution should always be freshly prepared each time and 2 ml of solution is
sufficient for one blood smear. Take 2 ml Sorensen‟s buffer in the 15 ml graduated tube
provided and add 8 drops of the stain, which is sufficient to cover one slide.
2.3 Sample required and smears preparation:
Fresh whole blood should be collected from livestock suspected for Babesia spp.,
Theileria spp. and Anaplasma spp. in EDTA vials. In case of suspected Trypanosomosis, blood
sample should be collected either in heparin or sodium citrate vials. Blood should be preferably
stained within one hour or as soon as possible to prevent changes in blood picture. Place a very
small drop of blood (10-20µ L) on a clean grease free glass slide after properly mixing the
blood. Prepare a thin smear and let it air dry. Fix the smear by briefly dipping (2 dips) in the
coupling jar containing the fixative and let it air dry once again.
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3.0 STAINING PROCEDURE:
1. Gently pour the freshly prepared staining solution over the dried blood smear and let it
stain for 30 mins.
2. Wash the smear under slow running tap water to flush out the stain and debris and let it
air dry.
3. After drying, first observe the smear under low power (4X) objective of a binocular
compound microscope and after clearly focusing a field, slowly turn the objective to
high power (Oil immersion) and halfway through it.
4. Add a small drop of microscopic/immersion oil and fix the objective. Adjust the fine
adjustment knob and after clearly focusing, search for presence /absence of
haemoparasites(s) by slowly and carefully searching each field.
5. Based on the observer‟s experience, interpretations may be drawn.

3.1 Analytical considerations:
The buffer solution should be clear without any visible contamination. Macroscopically
stained blood films appear purplish. If blue, then buffer solution was too alkaline and if pink,
then too acidic. Slight variations might occur depending on the sample storage and processing
but if the morphologic structures are distinct, then staining is satisfactory.
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1.0 INTRODUCTION:
Qualitative methods are used to detect the parasitic eggs in the suspected faecal samples
of the animals. Direct method is useful in field when the parasitic load in animal is high.
Similarly, floatation method and sedimentation method are useful for cestode, nematode,
protozoan oocyst and trematode eggs, respectively.
2.0 DIRECT METHOD:
Requirements:


Faecal Sample



Microscopic slide & cover slip



Match stick or bamboo stick



Forceps



Compound microscope

Procedure:
1. Take a clean microscopic slide.
2. Place a drop of water at the centre of the slide.
3. With a match stick or bamboo stick place a mass of the faecal sample over the
drop of water.
4. Mix the sample with water.
5. Remove coarse materials with a stick or forceps.
6. Put a cover slip over the sample.
7. First examine under low power and then under high power of a compound
microscope for confirmation.
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3.0 FLOATATION METHOD (USING SALT SOLUTION/ ZINC SULPHATE)
1. Take 2-3 g of faecal sample in a clean mortar.
2. Add a little amount of tap water and gently triturate the mixture to make it uniform using
a pestle.
3. Add 10-15 ml of floatation fluid & mix thoroughly with the faecal sample.
4. Strain the suspension through a sieve in a clean floatation tube and Allow to stand
undisturbed for 10-15 min.
5. With the help of a clean wire loop transfer a drop of suspension from the surface on to a
clean microscopic slide, put a cover slip over the drop and examine under low power and
then under high power using a compound microscope.
3.1 Alternative method:
1. Make a suspension of the faecal sample with saline solution in a mortar using a pestle.
2. Strain the solution to a centrifuge tube and centrifuge for 1500 rpm for 5 min.
3. Discard the supernatant and add floatation fluid up to the brim.
4. Put a cover slip over the tube and centrifuge again for 5 min at 1500 rpm.
5. Carefully remove the cover slip and place it over a microscopic slide and examine under
a compound microscope.

4.0 SEDIMENTATION METHOD:
Requirements:


Pestle & mortar



Water



Strainer/sieve



Microscopic slide



Centrifuge tube



Centrifuge machine



Compound microscope

Procedure:
1. Place about 1 g of faeces in a mortar and add a little quantity of water, triturate it
using pestle.
2. Mix it thoroughly and strain to a centrifuge tube.
3. Fill the tube with water and centrifuge at 1500 rpm for 5- 10 min.
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4. Discard the supernatant and repeat the above step by adding and discarding the
water until the supernatant becomes clear.
5. Using a pipette, take a drop of the sediment onto a clean microscopic slide and
add a drop of 1% iodine.
6. Place a cover slip and examine under the low and high power of a compound
microscope.
4.1 Alternative method:
1. Place about 1 g of faeces in a mortar and add a little quantity of water, triturate it using
pestle.
2. Mix it thoroughly and strain it to a petridish.
3. Allow to stand undisturbed for 10-15 min.
4. Discard the supernatant and examine the sediment directly under a compound
microscope.
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1.0 INTRODUCTION
1.1 Purpose/Scope of This SDP
Babesia bigemina is detected with the help of PCR in DNA extracted from whole
blood. Gel based PCR method is one of the most sensitive technique for DNA detection
currently available. With reference of specific primers as detailed in Laha et al. (2012), a onestep PCR method has been developed.
2.0 MATERIALS:
CONSUMABLES
2ml disposable syringe

SUPPLIER
BD

EDTA vacuutainer

BD

1.5/2 ml centrifuge tubes

TARSON

0.2ml PCR tubes

GENAXY

Micro tips (.5-10 μl, 10-100 μl, 20-200 μl,100-1000 GENAXY
μl)
Conical Flask 250 ml
Gel Casting tray and combs

TARSON
TARSON

Agarose Powder (Molecular Grade)

Merck

TAE/TBE Buffer (50X)

THERMO SCIENTIFIC

Parafilm

TARSON

DNeasy Blood and Tissue kit

QUIAGEN®
CATALOGUE
NO. 69504

DyNAzyme II PCR Master Mix

THERMO SCIENTIFIC

Nuclease Free Water

THERMO SCIENTIFIC

KIT,
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Taq. Polymerase

THERMO SCIENTIFIC

6X DNA Loading Dye
100 BP DNA Ladder

THERMO SCIENTIFIC
THERMO SCIENTIFIC

Ethidium Bromide

SRL

EQUIPMENT SUPPLIER

MODEL

Class 2 safety microbiological safety
cabinet

LABCHEM & LABORTENIK
INSTRUMENTS

Micro-centrifuge

TARSONS

VERITI 96-well Thermal cycler

APPLIED BIOSYSTEMS

Immuno Electro Phoresis Apparatus

APPLIED BIOSYSTEMS

Gel Documentation system

DNR MINI LUMI, APPLIED
BIOIMAGING

Micropipette (0.5-10 μl, 10-100 μl, 20-200
μl, 100-1000 μl).

GENAXY (Nichipette)

3.0 PROCEDURES:
3.1 Extraction of DNA from whole blood.
DNA Extraction was carried out using the DNeasy Blood and Tissue kit (Quiagen® Kit,
Catalogue No. 69504) as per manufacturer‟s protocol. About 100μl anticoagulated blood taken
individually from each of the sample in a 2ml microfuge tube was lysed in 20μl proteinase K and the
volume adjusted to 220 μl by adding Phosphate Buffered Saline (PBS; Appendix: I) before adding
another Lysis buffer (Buffer AL). The tubes were then incubated at 56°C in water bath for 10
minutes. Final elution was done with 100 μl elution buffer (Buffer AE) after following all the midstep protocols and the templates were kept at -20°C, until further use.
3.2 Polymerase Chain Reaction (PCR):
Amplification of the targeted gene was done using the following reaction condition and
primer sets (Table. 1).
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TABLE: 1 DESCRIPTION OF THE PRIMERS USED IN THE PRESENT STUDY.
Parasite

Primer sequence pair

Amplification
Target

Product
Size

Reference

1124 bp

Laha et al.,

A portion of
Babesia

Bbi:F1:5‟-TGG CGG CGT TTA the Babesia

bigemin

TTA GTT CG-3‟

a

Bbi:R1:5‟-CCA CGC TTG AAG mitochondrial
CAC AGG A-3‟
DNA

bigemina

2012

3.2.1 REACTION MASTER MIXTURE:
The targeted gene of B. bigemina was amplified using following reagentsTABLE: 2 DETAILS OF THE PCR REACTION MIXTURE
Total reaction volume: 25μl
Reagents/Ingredients

Volume

Nuclease free water
PCR Master mix

5.5 μl
12.5 μl

Forward primer (10pmol)

1 μl

Reverse primer (10pmol)

1 μl

DNA template

5μl

The contents were mixed by brief vortexing and placed all the tubes in a thermal using
following thermal cycling conditions:
No. Of Cycles

Temperature

Time

1 Cycle

94˚C

2 minutes

94˚C

30 seconds

55˚C

30 seconds

72˚C

1 minute

72˚C

5 minutes

4˚C

Stored until use

35 Cycles

1 Cycle
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3.3 Confirmation of PCR Amplicons:
The amplified PCR products was confirmed by agarose gel electrophoresis using 1.5
percent agarose gel containing ethidium bromide in 1X tris acetate EDTA(TAE) buffer at 60
volt for 60 minutes.
1.

Briefly, gel casting tray was set up by placing the comb in the slot containing 8 wells.

2.

A volume of 40ml agarose gel was prepared by adding 0.60g of agarose to 40 ml of 1X
TAE.

3.

The agarose was melted in microwave oven (Haier, India) for 2 minute.

4.

Thereafter, the melted agarose was allowed to come down to 560C and 2 μl of ethidium
bromide (10mg/ml) was added.

5.

After proper mixing it was poured on the gel casting tray and allowed to solidify without
disturbing the tray.

6.

Then 1X TAE (490 ml DW + 10 ml 50x TAE Buffer) was poured on the gel casting tray till
the gel was submerged and the comb was removed carefully.

7.

Then 5 μl of each PCR amplified products was mixed with 2 μl of 6X loading dye and
loaded into the wells.

8.

Along the PCR amplicon a 100bp DNA ladder was loaded and run parallel to the PCR
amplicons.

9.

Electrophoresis was carried out at 60V for 1hour. The gel was then visualized on a UV
transilluminaor.

10. The PCR amplicons showed a product size of 1124 bp.
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1.0 INTRODUCTION
1.1 Purpose/Scope of this SDP
Detection of ssur RNA gene of Theileria equii with the help of PCR in DNA extracted
from whole blood. Gel based PCR method is one of the most sensitive technique for DNA
detection currently available. With reference of specific primers as detailed in Heim et al., 2007
a one-step PCR method has been developed.
2.0 MATERIALS:
CONSUMABLES

SUPPLIER

2ml disposable syringe
EDTA vacuutainer
1.5/2 ml centrifuge tubes
0.2ml PCR tubes
Micro tips (.5-10 μl, 10-100 μl, 20-200 μl,
100-1000 μ)
Conical Flask 250 ml
Gel Casting tray and combs
Agarose Powder
TAE/TBE Buffer (50X)

BD
BD
TARSON
GENAXY
GENAXY

Parafilm

TARSON

DNeasy Blood and Tissue kit

QUIAGEN® KIT, CATALOGUE
NO. 69504

DyNAzyme II PCR Master Mix

THERMO SCIENTIFIC

Nuclease Free Water

THERMO SCIENTIFIC

Taq. Polymerase

THERMO SCIENTIFIC

Primers

MOLBIOGEN

6X DNA Loading Dye

THERMO SCIENTIFIC

TARSON
TARSON
(Molecular Grade) Merck
THERMO SCIENTIFIC
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100 BP DNA Ladder

THERMO SCIENTIFIC

Ethidium Bromide

SRL

EQUIPMENT

SUPPLIER, MODEL

Class 2 safety microbiological safety
cabinet

LABCHEM & LABORTENIK
INSTRUMENTS

Micro-centrifuge

TARSONS

VERITI 96-well Thermal cycler

APPLIED BIOSYSTEMS

Immuno Electro Phoresis Apparatus

APPLIED BIOSYSTEMS

Gel Documentation system

DNR MINI LUMI, APPLIED
BIOIMAGING
GENAXY (Nichipette)

Micropipette (0.5-10 μl, 10-100 μl, 20-200
μl, 100-1000 μl).
3.0 PROCEDURES:
3.1 Extraction of DNA from whole blood:

DNA Extraction was carried out using the DNeasy Blood and Tissue kit (Quiagen® Kit,
Catalogue No. 69504) as per manufacturer‟s protocol. About 100μl anticoagulated blood taken
individually from each of the sample in a 2ml microfuge tube was lysed in 20μl proteinase K
and the volume adjusted to 220 μl by adding Phosphate Buffered Saline (PBS; Appendix: I)
before adding another Lysis buffer (Buffer AL). The tubes were then incubated at 56°C in water
bath for 10 minutes. Final elution was done with 100 μl elution buffer (Buffer AE) after
following all the mid-step protocols and the templates were kept at -20°C, until further use.
3.2 Polymerase Chain Reaction (PCR):
Amplification of the targeted gene was done using the following reaction condition and primer
sets (Table. 1).
TABLE: 1 DESCRIPTION OF THE PRIMERS USED IN THE PRESENT STUDY.
.Parasite

Primer sequence pair

Theileria
equii

Ema
GAGTCCATTGACCACCTCACC
Ema
GTGCCTGACGACAGTCTTTGG

Product Size

1F: 800 bp
1R:

Reference

Heim et al.,
2007
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3.2.1 Reaction Master Mixture:
The targeted gene of T. equii.was amplified using following reagentsTotal reaction volume: 25μl
Reagents/Ingredients

Volume

Nuclease free water

5.5μl

PCR Master mix

12.5μl

Forward primer (10pmol)

1 μl

Reverse primer (10pmol)

1 μl

DNA template

5μl

TABLE: 3 DETAILS OF THE THERMAL CYCLER CONDITION
No. Of Cycles

Temperature

Time

1 Cycle

95˚C

15 minutes

94˚C

15 seconds

60˚C

30 seconds

72˚C

45 seconds

72˚C

10 minutes

4˚C

Stored until use

35 Cycle

1 Cycle

3.3 Confirmation of PCR Amplicons:
The amplified PCR products was confirmed by agarose gel electrophoresis using 1.5
percent agarose gel containing ethidium bromide in 1X tris acetate EDTA(TAE) buffer at 60
volts for 60 minutes.
1.

Briefly, gel casting tray was set up by placing the comb in the slot containing 8 wells.

2.

A volume of 40ml agarose gel was prepared by adding 0.60g of agarose to 40 ml of 1X
TAE.

3.

The agarose was melted in microwave oven (Haier, India) for 2 minute.

4.

Thereafter, the melted agarose was allowed to come down to 560C and 2 μl of ethidium
bromide (10mg/ml) was added.

5.

After proper mixing it was poured on the gel casting tray and allowed to solidify without
disturbing the tray.
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6.

Then 1X TAE (490 ml DW + 10 ml 50x TAE Buffer) was poured on the gel casting tray till
the gel was submerged and the comb was removed carefully.

7.

Then 5 μl of each PCR amplified products was mixed with 2 μl of 6X loading dye and
loaded into the wells.

8.

Along the PCR amplicon a 100bp DNA ladder was loaded and run parallel to the PCR
amplicons.

9.

Electrophoresis was carried out at 60V for 1hour. The gel was then visualized on a UV
transilluminaor.

10. The PCR amplicons showed a product size of 800 bp.
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SDP_PARA_5:
Title: Detection of Major Piroplasm Surface
Protein (MPSP) Gene of Theileria orientalis
in cattle and buffalo by Polymerase Chain
Reaction (PCR).

Compiled by:
Dr. P.C. Sarmah,
Dr. Dilip Deka,
Dr. Anupam Brahma,
Dr. Parikshit Kakati and

Reference: Kamau et al., 2011

Dr. Pallabi Pathak

1.0 INTRODUCTION
1.1purpose/Scope of This SDP:
Detection of ssurRNA Gene of Theileria species in cattle buffalo, goat, sheep, dog and
horse with the help of PCR in DNA extracted from whole blood. Gel based PCR method is one
of the most sensitive technique for DNA detection currently available. With reference of specific
primers as detailed in Allsopp et al., 2007 a one-step PCR method has been developed.
MATERIALS:
CONSUMABLES

SUPPLIER

2ml disposable syringe

BD

EDTA vacuutainer

BD

1.5/2 ml centrifuge tubes

TARSON

0.2ml PCR tubes

GENAXY

Micro tips (.5-10 μl, 10-100 μl, 20-200 μl,

GENAXY

100-1000 μ)

Conical Flask 250 ml

TARSON

Gel Casting tray and combs

TARSON

Agarose Powder (Molecular Grade)

Merck

TAE/TBE Buffer (50X)

THERMO SCIENTIFIC
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Parafilm

TARSON

DNeasy Blood and Tissue kit

QUIAGEN® KIT, CATALOGUE
NO. 69504

DyNAzyme II PCR Master Mix

THERMO SCIENTIFIC

Nuclease Free Water

THERMO SCIENTIFIC

Taq. Polymerase

THERMO SCIENTIFIC

6X DNA Loading Dye

THERMO SCIENTIFIC

100 BP DNA Ladder

THERMO SCIENTIFIC

Ethidium Bromide

SRL

EQUIPMENT SUPPLIER

MODEL

Class 2 safety microbiological safety

LABCHEM & LABORTENIK

cabinet

INSTRUMENTS

Micro-centrifuge

TARSONS

VERITI 96-well Thermal cycler

APPLIED BIOSYSTEMS

Immuno Electro Phoresis Apparatus

APPLIED BIOSYSTEMS

Gel Documentation system

DNR MINI LUMI, APPLIED
BIOIMAGING

Micropipette (0.5-10 μl, 10-100 μl, 20-200
μl, 100-1000 μl).

GENAXY (Nichipette)
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3.0 PROCEDURES:
3.1 Extraction of DNA from whole blood:
DNA Extraction was carried out using the DNeasy Blood and Tissue kit (Quiagen® Kit,
Catalogue No. 69504) as per manufacturer‟s protocol. About 100μl anticoagulated blood taken
individually from each of the sample in a 2ml microfuge tube was lysed in 20μl proteinase K
and the volume adjusted to 220 μl by adding Phosphate Buffered Saline (PBS; Appendix: I)
before adding another Lysis buffer (Buffer AL). The tubes were then incubated at 56°C in water
bath for 10 minutes. Final elution was done with 100 μl elution buffer (Buffer AE) after
following all the mid-step protocols and the templates were kept at -20°C, until further use.
3.2 Polymerase Chain Reaction (PCR):
Amplification of the targeted gene was done using the following reaction condition and
primer sets (Table. 1).
TABLE: 1 DESCRIPTION OF THE PRIMERS USED IN THE PRESENT STUDY:
Parasite
Theileria
orientalis
(Entire
Theileria
orientalis
group)

Primer sequence pair

Amplification Product
Target
Size
Gene
Tor:F1:5‟-CTT TGC CTA GGA encoding
TAC TTC CT-3‟
a polymorphic 776 bp
merozoite
Tor:R1:5‟-ACG GCA AGT GGT /piroplasms
GAG AAC T-3‟
surface
protein
(MPSP)

3.2.1 Reaction Master Mixture:
The targeted gene of T. orientalis was amplified using following reagents
TABLE: 2 DETAILS OF THE PCR REACTION MIXTURE
Total reaction volume : 25μl
Reagents/Ingredients

Volume

Nuclease free water
PCR Master mix

5.5 μl
12.5 μl

Forward primer (10pmol)

1 μl

Reverse primer (10pmol)

1 μl

DNA template

5μl

Reference

Kamau
al.,
2011

et
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The contents were mixed by brief vortexing and placed all the tubes in a thermal using
following thermal cycling conditions:
No. Of Cycles

Temperature

Time

1 Cycle

95˚C

2 minutes

95˚C

15 seconds

57˚C

30 seconds

72˚C

1 minute

72˚C

10 minutes

4˚C

Stored until use

35 Cycles

1 Cycle

3.3 Confirmation of PCR Amplicons:
The amplified PCR products was confirmed by agarose gel electrophoresis using 1.5
percent agarose gel containing ethidium bromide in 1X tris acetate EDTA(TAE) buffer at 60
volt for 60 minutes.
1.

Briefly, gel casting tray was set up by placing the comb in the slot containing 8 wells.

2.

A volume of 40ml agarose gel was prepared by adding 0.60g of agarose to 40 ml of 1X
TAE.

3.

The agarose was melted in microwave oven (Haier, India) for 2 minute.

4.

Thereafter, the melted agarose was allowed to come down to 560C and 2 μl of ethidium
bromide (10mg/ml) was added.

5.

After proper mixing it was poured on the gel casting tray and allowed to solidify without
disturbing the tray.

6.

Then 1X TAE (490 ml DW + 10 ml 50x tae BUFFER) was poured on the gel casting tray
till the gel was submerged and the comb was removed carefully.

7.

Then 5 μl of each PCR amplified products was mixed with 2 μl of 6X loading dye and
loaded into the wells.

8.

Along the PCR amplicon a 100bp DNA ladder was loaded and run parallel to the PCR
amplicons.

9.

Electrophoresis was carried out at 60V for 1hour. The gel was then visualized on a UV
transilluminaor.

10. The PCR amplicons showed a product size of 776 bp.
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CHAPTER-IV

SOME COMMONLY USED CHEMICALS
AND REAGENTS IN LABORATORY
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1. 0.1% DEPC (diethyl poyrocarbonate):
DPEC………………………………………1ml
Distilled water to…………………………..1000ml
All the plastic and glass wares to be used should be treated first with
0.1% DEPC overnight followed by autoclaving at 1210C for 15 mins.
2. 0.5M EDTA:
Dissolve 18.61g of EDTA (disodium salt, dihydarte) in 80 ml of TDW
by vigorous stirring, then adjust the pH to 8.0 with NaOH and autoclaved.
3. 10X Tris Borate EDTA (TBE) stock solution:
Tris base (hydroxyl methyl amino methane)…108g
Boric acid………………………………….… 55g
0.5M EDTA…………………………………. 40ml
Dissolve in 800 ml of distilled water by stirring and adjust the
volume to 1 litre by autoclaved distilled water.
Working concentration: 0.5X: 25ml of 10X TBE + 475 ml of TDW
4. Ethidium bromide (10mg/ml):
Ethidium bromide……………………………...10mg
Distilled water to……………………………….1 ml
Store at 40C
5. Random Primer Dilution (Fermentas):
Concentration in stock = 200ng/μl
Working concentration = 50ng/μl
Dilution = 2 μl of Random Primer + 6 μl of nuclease free water
6. Preparation of 10mM dNTPs (Fermentas):
Concentration in stock = 100mM/ μl
Working concentration = 10mM/ μl
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7. HANKS’ Balanced Salt Solution
Stock solution A:
1. Nacl
Kcl
MgSo4.7H2O
MgCl2.6H2O
Distilled water

…
…
…
…
…

160g
8g
2g
2g
800ml

2. Cacl2
Distilled water

…
…

2.8g
100ml

Mix these two solutions slowly and make up volume to 1000ml with distilled water. Add 2ml
Chloroform, store at 4oC.
Stock solution B:
Na2HPO4
KH2PO4
Glucose
Distilled water

…
…
…
…

3.04g
1.2g
20g
800ml

When chemicals have dissolved add 100ml of 0.4% phenol red in NaoH. Make up volume to
1000ml with distilled water. Add 2ml chloroform and store at 4oC.
For use:

Stock solution A
Stock solution B
Distilled water

… 100ml
… 100ml
… 800ml

Sterilize by autoclaving at 15lb for 20 minutes & store at 4oC. Add antibiotic in sterile solution
Penicillin
Streptomycin
Nystatin

…
…
…

250IU/ml of solution
100 μg/ml
25 units/ml

8. 50% Glycerine-phosphate buffer saline solution:
Glycerine pure
Phosphate buffered saline solution

…
…

200ml
200ml

The solution should be sterilized at 10lb pressure for 30 minutes and store at 4oC
9. Phosphate buffer saline solution (pH 7.4):
Solution A:
Nacl
Kcl
Na2HPO4
KH2PO4
Distilled water

…
…
…
…
…

8.00g
0.20g
1.15g
0.20g
800ml
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Solution B:
Cacl2
Mgcl2
Distilled water

… 0.10g
… 0.10g
… 200ml

Dissolve the chemicals in water in the order listed. Sterilize the solutions A & B separately by
autoclaving .Store at 4oC till use
10. EDTA solution: A 10% sodium salt of EDTA is dissolved in distilled water. Use one drop
for each 5ml blood.
11. Dextran solution 5%
Dextran sulphate

…

5g

1.5% EDTA solution

…

at 100ml

Dissolve at 45oC and autoclave before use
12.

Alsever’s solution:
Glucose

…

2.05g

Sodium Chloride

…

0.42g

Sodium citrate

…

0.80g

Citric acid detergent fiber

…

100ml

Sterilize by autoclaving 10lb pressure for 15 minutes and store at 4oC

13.

Phenol Saline :
Sodium chloride

…

0.85g

Phenol

…

0.5g

Distilled water

…

100ml

14. Staining for Gel slides:
Comassie brilliant blue staining solution (A)
Comassie brilliant blue
… 0.1g
Acetic acid
… 10ml
Ethanol
… 45ml
Distilled water
… 45ml
Destaining solution (B)
Acetic acid
Ethanol
Distilled water

…
…
…

10ml
25ml
65ml
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15.

Phosphate Buffered Saline (pH-7.4):
Sodium chloride

…

8.0g

Potassium di-hydrogen phosphate

…

0.2g

Disodium hydrogen orthophosphate

…

1.16g

Potassium chloride

…

0.2g

Distilled water

…

1000ml

Adjust pH to 7.4 and autoclave at 10lb pressure for 30 minutes.

16.

Commonly used floatation fluids for parasitic egg/oocyst examination:
1. Sodium chloride: sp. Gravity-1.2
2. Zinc sulphate: Sp. Gravity-1.18 (386 gm in 1000 ml dist. Water)
3. Sheather‟s sugar solution: Sp. Gravity-1.12-1.30 (Sucrose-500 gm, Phenol -6.5 gm
melted in hot water bath and dist. Water-320 ml)

17. Sorensen buffer: (working solution)
DiSodium hydrogen phosphate solution: 72 ml
Potasium dihydrogen phosphate solution: 28 ml
Distilled water: 900 ml
18. Leishman-Giemsa Staining
Leishman powder:

120 mg

Giemsa powder:

30 mg

Absolute methanol:

100 mL

19. Preparation of Delafield’s haematoxylin
Haematoxyline crystals
Alcohol 95%
Ammonium or potassium alum,
saturated aqueous solution (approx.
15g/100ml)

…

8.0g

…

50 ml

…

800ml
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20. Preparation of Eosin Solution
A. Stock Eosin Solution:
Eosin Y, water soluble
Distilled water
Dissolve and add alcohol 95%

…

1.0g

…

20.0ml

…

80.0ml

B. Working Eosin Solution:
Eosin stock solution

… 1part

Alcohol 80%

… 3 parts

19. Preparation of Harris’ haematoxylin
Hematoxylin crystals

: 5.0 g

Alcohol, 100 %

: 50.0 Ml

Ammonium or potassium alum : 100.0 g
Distilled water

: 1000.0 mL

Mercuric oxide (red)

: 2.5 g

20. Toluidine blue stock solution
Toluidine Blue O

1.0 g

70% alcohol

100.0 mL

Mix, solution is stable for 6 months
1% Sodium chloride:

0.5 g

Sodium chloride
Distilled water

50.0 mL

Make fresh
Working solution
Toluidine blue, Stock

5.0 mL

1% Sodium chloride

45.0 mL

Make fresh, discard after use
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21. CHOICE OF FIXATIVES:
Selection of fixative depends on purpose for which the tissue is preserved. Following are
few commonly used fixatives:
1. 10% formalin: Commonest fixative widely used in the laboratories.
Concentrated formalin (37-40%)
Water

…

100ml

…

900ml

2. Formalin saline solution:
Concentrated formalin (37-40%)
Sodium chloride
Water

…

100ml

…

9g

…

900ml

3. Buffered neutral formalin solution:
Concentrated formalin (37-40%)
Distilled Water
Sodium phosphate monobasic
Sodium phosphate dibasic

…

100ml

…

900ml

…

4.0g

…

6.5g

4. Ethyl alcohol 70-100%
It is used for preservation of glycogen. It is slow in penetration, hardens and
shrinks the tissue
5. Zenker’s solution:

Distilled Water
Mercuric chloride
Potassium dichromate
Sodium sulphate

…

1000ml

…

50.0g

…

25.0g

…

10.0g

Add 5 ml glacial acetic acid to 95ml of Zenker‟s solution before use (The solution does
not keep well after the adition of acetic acid).
Tissue preserved by this method stain well with many techniques, but it is suggested that
they be post fixed in 2.5% aqueous solution of potassium dichromate for 2 hours following
Zenker‟s fixation.
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6. Bouin’s solution:
Picric acid, saturated aqueous solution
37-40% formalin
Glacial acetic acid

…

750.0ml

…

250.0ml

…

500.0ml

Fix blocks for 4-12 hours. Wash the tissue thoroughly in 50% alcohol for 4-6hrs,
agitating constantly for proper removal of the picric acid. Removal of picric acid is
essential for proper staining of the tissue section.
7. Carnoy’s solution:
Absolute alcohol
Chloroform
Glacial acetic acid

…

60.0ml

…

30.0ml

…

10.0ml

One of the best penetrating and quickly acting fixatives. Generally 3 hours is adequate
for normal size tissue. No washing is necessary and tissue may be transferred to absolute alcohol
+ haemolyzes RBC.
8. Glutaraldehyde: Used as fixatives for electron microscopy.
22. Decalcification fluid
Perenyi’s fluid:
10% nitric acid, aqueous
Absolute alcohol
0.5% chromic acid, aqueous

…

40.0ml

…

30.0ml

…

30.0ml

23. Composition of Mayer’s egg albumin as an adhesive
Egg white
Glycerine

…

50ml

…

50 ml
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FORMATS
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Do not write in this box
RR Number: ________________________
Accession No. _______________________
Accession Date: _____________________
Date Received: ______________________
Vol. Received: ______________________

DEPOSIT FORM-BACTERIA
Deposit ID No…………..........
(To be provided by depositor mandatorily)

(Individual form to be filled up by the depositor for each deposit)

PART 1: SCIENTIFIC INFORMATION
1. Scientific name of the organism/culture (to be deposited)
Genus_________________________________Species_______________________________
2. Isolate/Strain designations other than VTC number
____________________________________________________________________________
3. Is this the type strain of the organism? �Yes �No
4. If this strain has been designated in the literature as the type strain, please cite
reference:
5. Isolation details:
Source, Species, Age, Location, Year etc.:
____________________________________________________________________________
____________________________________________________________________________
Isolated by (with date):
a)__________________ b) _____________________ c)______________________________
Identified by (with date):
a)__________________ b) _____________________ c)______________________________
6. Was the organism isolated from human? �Yes

�No

7. If you did not isolate this strain, indicate from whom you received it:
8. Reason for deposit:
Requested by VTC: _____ New taxon: Species ______________________________________
Subspecies__________________________________________________________________
____________________________________________________________________________
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Any other unique character ______________________________________________________
9. Growth conditions:
Media_______________________________________________________________________
Temperature___________________ Incubation Time _________________________________
Any special requirement________________________________________________________
10. A brief description or distinctive features of the microorganisms:
_____________________________________________________________________________
_____________________________________________________________________________
__________________________________________________________________________
11. Preservation details:
�Yes �No

a) In active culture:
b) In liquid nitrogen (-196OC)

�Yes �No
�Yes �No

c) By freeze-drying?
d) any other method

12. Safety information: Is this organism hazardous to:
Humans _____ Animals ____ If yes, what is the recommended Biosafety Level
__________________________________________________________________________
13. Additional information if any (characterization): attached annexure if required
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
PART 2: OWNERSHIP AND DISTRIBUTION
1. PROPRIETARY STATUS OF DEPOSIT:
i.
IPR/Patent
information
any:_______________________________________________________
ii.
Provide
accession
number,
_____________________________________

if

deposited

if
elsewhere:

_____________________________________________________________________________
___
2. DISTRIBUTION RIGHTS
(select only one from i, ii or iii below):
i. � DEPOSITOR conveys ownership of the deposited material to VTCC as a General
Deposit
The depositor and the Duly Authorized Signatory of the depositor‟s Institution, whichever
represents the legal owner of the material, hereby gives VTCC ownership in their interests in the
transferred quantity of material, with the right, including the right under any patent or patent
application, should there be one, to reproduce, use, give or otherwise transfer material to third
parties in any manner,
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OR
ii. �RESTRICTED RIGHTS DEPOSIT
Depositor grants VTCC Restricted Material Distribution Rights.
Material is free for distribution for research and teaching use only and will require execution of a
license agreement for distribution for commercial purposes by recipient that incorporates or
otherwise uses the material. The depositor and the Duly Authorized Signatory of the depositor‟s
Institution, whichever represents the legal owner of the material, hereby conveys to VTCC rights
to the transferred quantity of material, with the authority to reproduce, use, give or otherwise
transfer material to third parties. The terms of such transfer to third parties will be negotiated
between VTCC and depositor under a separate agreement.
OR
iii. �SAFE DEPOSIT
Depositor does not grant VTCC any material distribution rights
(Material shall be maintained in the repository for which an annual fee may be levied for each
organism deposited)
3. MISCELLANEOUS:
a. This form states the entire agreement between the parties regarding the Material.
b. The undersigned are authorized to execute this Agreement.
c. Except to the extent prohibited by law, the providing party disclaims all risks and
responsibility in connection with the receiving party's receipt, handling, storage, disposal,
internal transfer and use of material and modification.
d. Additional requirements (one block MUST BE CHECKED):
�None
�Please specify: ___________________________________________________________
ACKNOWLEDGEMENT

This
Deposit
Form
Agreement
(“Agreement”)
is
between
______________________________________At(Institution
&
Place)________________________________________________________________________
(“DEPOSITOR”) and the VTCC, an institution under ICAR, Krishi Bhawan, New Delhi, India
on the last date of execution hereof (the “effective Date”). The Agreement regulates the
conditions under which DEPOSITOR and VTCC agree to transfer the MATERIAL (defined
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below) from DEPOSITOR to VTCC. MATERIAL will be examined by VTCC and, if it meets
VTCC‟s criteria, will be accessioned, authenticated and preserved.
The information provided in this Deposit Form is accurate and complete to the best of
my knowledge as Depositor. I agree to make a best effort to replace Material transmitted here
under in the event it is found to be non-viable, impure, or otherwise atypical. As Depositor I
agree to evaluate Material for quality control purposes after initial authentication by VTCC to
the extent I am able to do so.
I recognize that the VTCC Collection Scientists may need me to provide more
information pertaining to the Material and agree to provide such information to the extent I am
able to do so.
As the duly authorized signatory for the Depositor‟s Institution, I warrant that the
Depositor‟s Institution has the legal authority to grant full right, title and interest conveyed in
“PROPRIETARY STATUS OF DEPOSIT” above.
This signatory page covers only the Materials (list by name) __________________________
_____________________________________________________________________________
described in Part 1 of the deposit form.
Signatures on Next Page
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AGREED TO:
Duly Authorized Signatory for Depositor‟s Institution:
Signature_______________________________________ Date: _________________________
Name:______________________________Designation: _______________________________
Institution: ____________________________________________________________________
E-mail: _______________________________________________________________________
Telephone: _______________________________ Fax: ________________________________
Mailing Address: _______________________________________________________________
For VTCC:
Signature__________________________________________ Date: ______________________
Name: ________________________________ Designation: ____________________________
READ, UNDERSTOOD AND AGREED BY:
Depositor(s):
1. __________________________________ Designation: _____________________________
(Name)
2. ____________________________________Date: __________________________________
(Signature)
3. __________________________________ Designation: _____________________________
(Name)
Phone: ___________________________ E-mail: _____________________________________
Fax:
_____________________________________________________________________________
Institution:______________________________ Department: ___________________________
Mailing Address: _______________________________________________________________
_____________________________________________________________________________
Veterinary Type Cultures Collection (VTCC),
ICAR-NRCE,
Sirsa Road, Hisar – 125 001
Haryana, India
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Do not write in this box
RR Number : __________________________
Accession No. _______________________
Accession Date : _____________________
Date Received : ______________________
Vol. Received : ______________________

DEPOSIT FORM- BACTERIOPHAGE
Deposit ID No…………..........
(To be provided by depositor mandatorily)

(Individual form to be filled up by the depositor for each deposit)
PART 1: SCIENTIFIC INFORMATION
Bacteriophage_____________________ Strain/Isolate_________________________________
Classification: ________________________________________________________________
1. Basic information
a)

Source,

Species,

Age,

Location,

Year

etc.:

____________________________________________________________________________
Indicator strain details:__________________________________________________________
c. References (enclose a copy of relevant references):__________________________________
d. Officially recognized as reference strain by: _______________________________________
e Propagation Media _________________________________Days______________________
Incubation temperature______________Plaque characteristics__________________________
f. Special characteristics (physical properties, stability, PCR/sequence information, TEM details,
protein profile etc.) if any

g. List special handling requirements if any:__________________________________________
_____________________________________________________________________________
h. Isolated by (with date):
i)__________________ ii) _____________________ iii)_______________________________
d) Identified by (with date):
i)__________________ ii) _____________________ iii)_______________________________
I. If you did not isolate this strain, indicate from whom you received it:
2. Reason for deposit: (new taxon, utility as a vector, etc.)
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_____________________________________________________________________________
_____________________________________________________________________________
3. Properties of deposited isolate:
a. Propagated in (host cell/indicator strain): _________________________________________
b. Media used_________________________________________________________________
c. Titer (list as units/volume, i.e., PFU/ml)___________________On __/___/200___________
4. Preservation details:
a) in liquid nitrogen (-196OC)
b) at -80 OC

�Yes �No

�Yes �No

c) any other method
5. Safety information: Is this organism hazardous to:
Humans _____ Animals____

If yes, what is the recommended Biosafety level

____________________________________________________________________________
6. Additional information, if any (characterization): attach annexure if required
____________________________________________________________________________
PART 2: OWNERSHIP AND DISTRIBUTION
1. PROPRIETARY STATUS OF DEPOSIT:
i.

IPR/Patent

information

if

any:_________________________________________________________________________
ii. Provide accession number, if deposited elsewhere: _________________________________
____________________________________________________________________________
2. DISTRIBUTION RIGHTS
(select only one from i, ii or iii below):
i. �GENERAL DEPOSIT
Depositor conveys ownership of the material to VTCC as General Deposit (Unrestricted
Material Distribution Rights)
The depositor and the Duly Authorized Signatory of the depositor‟s Institution, whichever
represents the legal owner of the material, hereby gives VTCC ownership in their interests in the
transferred quantity of material, with the right, including the right under any patent or patent
application, should there be one, to reproduce, use, give or otherwise transfer material to third
parties in any manner,
OR
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ii. �RESTRICTED RIGHTS DEPOSIT
Depositor grants VTCC Restricted Material Distribution Rights.
Material is free for distribution for research and teaching use only and will require execution of a
license agreement for distribution for commercial purposes by recipient that incorporates or
otherwise uses the material. The depositor and the Duly Authorized Signatory of the depositor‟s
Institution, whichever represents the legal owner of the material, hereby conveys to VTCC rights
to the transferred quantity of material, with the authority to reproduce, use, give or otherwise
transfer material to third parties. The terms of such transfer to third parties will be negotiated
between VTCC and depositor under a separate agreement.
OR
iii. �SAFE DEPOSIT
Depositor does not grant VTCC any material distribution rights
(Material shall be maintained in the repository for which an annual fee may be levied for each
organism deposited)
3. MISCELLANEOUS:
a. This form states the entire agreement between the parties regarding the Material.
b. The undersigned are authorized to execute this Agreement.
c. Except to the extent prohibited by law, the providing party disclaims all risks and
responsibility in connection with the receiving party's receipt, handling, storage, disposal,
internal transfer and use of material and modifications.
d. Additional requirements (one block MUST BE CHECKED):
�None
ACKNOWLEDGEMENT
�Please specify: _______________________________________________________________
This Deposit Form Agreement (“Agreement”) is between _______________________________
At Institution & Place)___________________________________________________________
(“DEPOSITOR”) and the VTC, an institution under ICAR, Krishi Bhawan, New Delhi, India on
the last date of execution hereof (the “effective Date”). The Agreement regulates the conditions
under which DEPOSITOR and VTC agree to transfer the MATERIAL (defined below) from
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DEPOSITOR to VTC. MATERIAL will be examined by VTC and, if it meets VTC‟s criteria,
will be accessioned, authenticated and preserved.
The information provided in this Deposit Form is accurate and complete to the best of my
knowledge as Depositor. I agree to make a best effort to replace Material transmitted hereunder
in the event it is found to be nonviable, impure, or otherwise atypical. As Depositor I agree to
evaluate Material for quality control purposes after initial authentication by VTC to the extent I
am able to do so.
I recognize that the VTC Collection Scientists may need me to provide more information
pertaining to the Material and agree to provide such information to the extent I am able to do so.
As the duly authorized signatory for the Depositor‟s Institution, I warrant that the Depositor‟s
Institution has the legal authority to grant full right, title and interest conveyed in
“PROPRIETARY STATUS OF DEPOSIT” above.
This signatory page covers only the Materials (list by name) __________________________
_____________________________________________________________________________
described in Part 1 of the deposit form.
Signatures on Next Page
AGREED TO:
Duly Authorized Signatory for Depositor’s Institution:
Signature_______________________________________ Date: _________________________
Name:______________________________Designation: _______________________________
Institution: ____________________________________________________________________
E-mail: _______________________________________________________________________
Telephone: _______________________________ Fax: ________________________________
Mailing Address: _______________________________________________________________
_____________________________________________________________________________
For VTCC:
Signature__________________________________________ Date: ______________________
Name: ________________________________ Designation: ____________________________
READ, UNDERSTOOD AND AGREED BY:
Depositor(s):
1. __________________________________ Designation: _____________________________
(Name)
2. ____________________________________Date: __________________________________
(Signature)
3. __________________________________ Designation: _____________________________
(Name)
Phone: ___________________________ E-mail: _____________________________________
Fax: _________________________________________________________________________
Institution:______________________________Department: ____________________________
Mailing Address: _______________________________________________________________
Veterinary Type Cultures Collection
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ICAR- National Research Centre on Equines
Sirsa Road, Hisar – 125 001
Haryana, India
Do not write in this box
RR Number: _______________________
Accession Date:_____________________
Date Received: ______________________
Vol. Received: _______________________

DEPOSIT FORM-RECOMBINANT CLONE/PLASMID/DNA
Deposit ID No…………..........
(To be provided by depositor mandatorily)

(Individual form to be completed by the depositor for each deposit)
PART 1: SCIENTIFIC INFORMATION
1. Deposit (recombinant clone/plasmid/DNA):
Gene/insert:
Organism (Name/species/place/year):
2. GenBank accession no., if any:
3. Developed by:_____________________________________________________________
Place:______________________________________________________________________
Date:_______________________________________________________________________
4. If you did not construct/design the clone/plasmid, indicate from whom you received it:
___________________________________________________________________________
5. Reason for deposit (New property, use as vector):
Requested by VTCC:_________________________________________________________
6. Detailed description of clone/plasmid/DNA along with organism details from which
isolated
a)
Deposited
in
the
form
of
broth/freeze
dried/solution/precipitate
___________________________________________________________________________
b) Vector: Name_______________________ size (kb): ______________________________
c) Vector promoter/markers: _________________________________________________
d) Vector insertion site(s): ____________________________________________________
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e) Source of insert(s)_________________________________________________________
f) Insert size range (kb): ______________________________________________________
g) Restriction enzyme(s) used to generate inserts (partial or complete?):
___________________________________________________________________________
h) Plasmid/DNA: quantity:__________________, concentration:________________ purity:
___________________________________________________________________________
l) Amplification history:
Primer sequences (Forward & reverse)_____________________________________
_____________________________________________________________________________
_____________________________________________________________________________
Quantity & Concentration of the primers supplied:_________________________________
PCR cycling condition: _________________________________________________________
_____________________________________________________________________________
j) Suggested host(s): Name:______________________________________________________
Organism name with complete culture details:______________________________________
_____________________________________________________________________________
Propagation media and condition:________________________________________________

Selection marker:_____________________________________________________________
Brief description/distinct features of host/organism: ________________________________
_____________________________________________________________________________
7. Attach a complete description of the insert, vector, host strain, organism and
confirmation of clone/plasmid/DNA unless given in accompanying reprint.
8. References. Please enclose a copy of relevant references. _________________________
______________________________________________________________________9. Safety
information: Does this strain contain any agents known to be hazardous to: Humans?
_____________________ Animals? _____________________________________________
If yes, what is the recommended Biosafety Level for working with this culture? ___________
PART 2: OWNERSHIP AND DISTRIBUTION
1. PROPRIETARY STATUS OF DEPOSIT:
i.IPR/Patent information if any:____________________________________________________
ii. Provide accession number, if deposited elsewhere: __________________________________
2. DISTRIBUTION RIGHTS
(select only one from i, ii or iii below):

212
i. �GENERAL DEPOSIT
Depositor conveys ownership of the material to VTCC as General Deposit (Unrestricted
Material Distribution Rights)
The depositor and the Duly Authorized Signatory of the depositor‟s Institution, whichever
represents the legal owner of the material, hereby gives VTCC ownership in their interests in the
transferred quantity of material, with the right, including the right under any patent or patent
application, should there be one, to reproduce, use, give or otherwise transfer material to third
parties in any manner,
OR
ii. �RESTRICTED RIGHTS DEPOSIT
Depositor grants VTCC Restricted Material Distribution Rights.
Material is free for distribution for research and teaching use only and will require execution of a
license agreement for distribution for commercial purposes by recipient that incorporates or
otherwise uses the material. The depositor and the Duly Authorized Signatory of the depositor‟s
Institution, whichever represents the legal owner of the material, hereby conveys to VTCC rights
to the transferred quantity of material, with the authority to reproduce, use, give or otherwise
transfer material to third parties. The terms of such transfer to third parties will be negotiated
between VTCC and depositor under a separate agreement.
OR
iii. �SAFE DEPOSIT
Depositor does not grant VTCC any material distribution rights
(Material shall be maintained in the repository for which an annual fee may be levied for each
organism deposited)
3. MISCELLANEOUS:
a. This form states the entire agreement between the parties regarding the Material.
b. The undersigned are authorized to execute this Agreement.
c. Except to the extent prohibited by law, the providing party disclaims all risks and
responsibility in connection with the receiving party's receipt, handling, storage, disposal,
internal transfer and use of material and modifications.
d. Additional requirements (one block MUST BE CHECKED):
�None
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�Please specify: ___________________________________________________________
ACKNOWLEDGEMENT

This Deposit Form Agreement (“Agreement”) is between _______________________________
At(Institution & Place)___________________________________________________________
(“DEPOSITOR”) and the VTCC, an institution under ICAR, Krishi Bhawan, New Delhi, India
on the last date of execution hereof (the “effective Date”). The Agreement regulates the
conditions under which DEPOSITOR and VTCC agree to transfer the MATERIAL (defined
below) from DEPOSITOR to VTC. MATERIAL will be examined by VTCC and, if it meets
VTCC‟s criteria, will be accessioned, authenticated and preserved.
The information provided in this Deposit Form is accurate and complete to the best of
my knowledge as Depositor. I agree to make a best effort to replace Material transmitted
hereunder in the event it is found to be nonviable, impure, or otherwise atypical. As Depositor I
agree to evaluate Material for quality control purposes after initial authentication by VTCC to
the extent I am able to do so.
I recognize that the VTCC Collection Scientists may need me to provide more
information pertaining to the Material and agree to provide such information to the extent I am
able to do so.
As the duly authorized signatory for the Depositor‟s Institution, I warrant that the
Depositor‟s Institution has the legal authority to grant full right, title and interest conveyed in
“PROPRIETARY STATUS OF DEPOSIT” above.
This signatory page covers only the Materials (list by name) ________________________
described in Part 1 of the deposit form.
Signatures on Next Page
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AGREED TO:
Duly Authorized Signatory for Depositor‟s Institution:
Signature_______________________________________ Date: _________________________
Name:______________________________Designation: _______________________________
Institution: ____________________________________________________________________
E-mail: _______________________________________________________________________
Telephone: _______________________________ Fax: ________________________________
Mailing Address: _______________________________________________________________
_____________________________________________________________________________
For VTCC:
Signature__________________________________________ Date: ______________________
Name: ________________________________ Designation: ____________________________
READ, UNDERSTOOD AND AGREED BY:
Depositor(s):
1. __________________________________ Designation: _______________________
(Name)
2. ____________________________________ Designation: ____________________________
(Name)
3. __________________________________ Designation: _______________________
(Name)
Phone: ___________________________ E-mail: _____________________________________
Fax: _________________________________________________________________________
Institution:_____________________________ Department: ____________________________
Mailing Address: _______________________________________________________________
Veterinary Type Cultures Collection
ICAR- National Research Centre on Equines
Sirsa Road, Hisar – 125 001
Haryana, India
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Do not write in this box
RR Number : _______________________
Accession No. _______________________
Accession Date : _____________________
Date Received : ______________________
Vol. Received : ______________________
DEPOSIT FORM-VIRUS
Deposit ID No…………..........
(To be provided by depositor mandatorily)
(Individual form to be filled up by the depositor for each deposit)
PART 1: SCIENTIFIC INFORMATION
Name of Virus:
Classification (specify Genus, Species etc.):
1. General information
a.Source,Species,Age,Location,Yearetc.: ____________________________________________

b. Clinical disease or symptoms exhibited by host:
_____________________________________________________________________________
c. Special characteristics (physical properties, stability, cross reactions, presence or absence of
mycoplasma, sequence information etc.) if any_______________________________________
d . List special handling requirements if any:_________________________________________
e. Isolated by (with date):
i)__________________ ii) _____________________ iii)_______________________________
f) Identified by (with date):
i)__________________ ii) _____________________ iii)_______________________________
g . If you did not isolate this strain, indicate from whom you received it:
2. Reason for deposit: (new taxon, attenuated strain, utility as a vector, etc.)
____________________________________________________________________________
____________________________________________________________________________
3. Properties of deposited isolate:
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a. Strain/Isolate name designated if any:
b. Deposited as freeze dried /Liquid culture:
c. Quantity deposited (Mention volume or number of vials):
d. Propagated in (Cell line, animal host or embryonated eggs):
e. Media used_______________________________________________________________
f. Days of appearance of CPE and CPE characteristics:
g. Specify route of inoculation, in case of embryonated chicken egg adapted virus:
h. Incubation temperature
i. Titer (list as units/volume, i.e., TCID50/ml)___________________On __/___/200______
j. in case of non-cytopathic viruses provide complete details for isolation and authentication
4. Virus authentication details
a. PCR cycling condition:
_________________________________________________________________________
b.Primer sequences (Forward & Reverse)
_________________________________________________________________________
5. Preservation details:
a. in liquid nitrogen (-196OC)
b. by freeze-drying

�Yes �No
�Yes �No

c. any other method
6. Safety information: Is this organism hazardous to:
Humans _____ Animals____
If yes, what is the recommended Biosafety level
____________________________________________________________________________
7. Additional information, if any (characterization): attach annexure if required
____________________________________________________________________________
PART 2: OWNERSHIP AND DISTRIBUTION
1. PROPRIETARY STATUS OF DEPOSIT:
i.IPR/Patent information if any:____________________________________________________
ii. Provide accession number, if deposited elsewhere: __________________________________
2. DISTRIBUTION RIGHTS
(select only one from i, ii or iii below):
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i. �GENERAL DEPOSIT
Depositor conveys ownership of the material to VTCC as General Deposit (Unrestricted
Material Distribution Rights)
The depositor and the Duly Authorized Signatory of the depositor‟s Institution, whichever
represents the legal owner of the material, hereby gives VTCC ownership in their interests in the
transferred quantity of material, with the right, including the right under any patent or patent
application, should there be one, to reproduce, use, give or otherwise transfer material to third
parties in any manner,
OR
ii. �RESTRICTED RIGHTS DEPOSIT
Depositor grants VTCC Restricted Material Distribution Rights.
Material is free for distribution for research and teaching use only and will require execution of a
license agreement for distribution for commercial purposes by recipient that incorporates or
otherwise uses the material. The depositor and the Duly Authorized Signatory of the depositor‟s
Institution, whichever represents the legal owner of the material, hereby conveys to VTCC rights
to the transferred quantity of material, with the authority to reproduce, use, give or otherwise
transfer material to third parties. The terms of such transfer to third parties will be negotiated
between VTCC and depositor under a separate agreement.
OR
iii. �SAFE DEPOSIT
Depositor does not grant VTCC any material distribution rights
(Material shall be maintained in the repository for which an annual fee may be levied for each
organism deposited)
3. MISCELLANEOUS:
a. This form states the entire agreement between the parties regarding the Material.
b. The undersigned are authorized to execute this Agreement.
c. Except to the extent prohibited by law, the providing party disclaims all risks and
responsibility in connection with the receiving party's receipt, handling, storage, disposal,
internal transfer and use of material and modifications.
d. Additional requirements (one block MUST BE CHECKED):
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ACKNOWLEDGEMENT

�None
�Please specify: _______________________________________________________________
This Deposit Form Agreement (“Agreement”) is between _______________________________
At Institution & Place)___________________________________________________________
(“DEPOSITOR”) and the VTC, an institution under ICAR, Krishi Bhawan, New Delhi, India
on the last date of execution hereof (the “effective Date”). The Agreement regulates the
conditions under which DEPOSITOR and VTC agree to transfer the MATERIAL (defined
below) from DEPOSITOR to VTC. MATERIAL will be examined by VTC and, if it meets
VTC‟s criteria, will be accessioned, authenticated and preserved.
The information provided in this Deposit Form is accurate and complete to the best of
my knowledge as Depositor. I agree to make a best effort to replace Material transmitted
hereunder in the event it is found to be nonviable, impure, or otherwise atypical. As Depositor I
agree to evaluate Material for quality control purposes after initial authentication by VTC to the
extent I am able to do so.
I recognize that the VTC Collection Scientists may need me to provide more information
pertaining to the Material and agree to provide such information to the extent I am able to do so.
As the duly authorized signatory for the Depositor‟s Institution, I warrant that the
Depositor‟s Institution has the legal authority to grant full right, title and interest conveyed in
“PROPRIETARY STATUS OF DEPOSIT” above.
This signatory page covers only the Materials (list by name) ________________________
_____________________________________________________________________________
described in Part 1 of the deposit form.
Signatures on Next Page
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AGREED TO:
Duly Authorized Signatory for Depositor’s Institution:
Signature_______________________________________ Date: _________________________
Name:______________________________Designation: _______________________________
Institution: ____________________________________________________________________
E-mail: _______________________________________________________________________
Telephone: _______________________________ Fax: ________________________________
Mailing Address: _______________________________________________________________
_____________________________________________________________________________

For VTCC:
Signature__________________________________________ Date: ______________________
Name: ________________________________ Designation: ____________________________
READ, UNDERSTOOD AND AGREED BY:
Depositor(s):
1. __________________________________ Designation: _____________________________
(Name)
2. ____________________________________Date: __________________________________
(Signature)
3. __________________________________ Designation: _____________________________
(Name)
Phone: ___________________________ E-mail: _____________________________________
Fax: _________________________________________________________________________
Institution:______________________________Department: ____________________________
Mailing Address: _______________________________________________________________
_____________________________________________________________________________

Veterinary Type Cultures Collection
ICAR- National Research Centre on Equines
Sirsa Road, Hisar – 125 001
Haryana, India
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Depositor‟s ID
(DID)……………………………………………

VETERINARY TYPE

RR No (To be filled by
VTCC)…………………………………
CULTURE
COLLECTION

ICAR-National Research Centre on Equines, Sirsa Road, Hisar 125 001 (Haryana)
Tel-Fax: 01662-278790 Email: vtcc.icar@nic.in

PRELIMINARY CULTURE DATA SHEET
1. Depositor‟s name (s): …………………………………………………………………………..
2. Depositor‟s affiliation & contact details (please include phone/mobile no. & Email ID):
……………………………………………………………………………………………………..
……………………………………………………………………………………………………...
3.
Material
/other):………….

submitted

(Bacteria/Virus/Fungus/Bacteriophage/Genetic

material

4. Details of material submitted (Specify genus, species, variety etc.): ……………………….....
……………………………………………………………………………………………………..
5. Origin of material: Animal/species: ……………………… Place:………….........................
6. Whether the material is known or likely to be hazardous to human…………………………....
7. Growth requirements: (specify media, culture conditions, any specific requirement, etc.)
……………………………………………………………………………………………………...
……………………………………………………………………………………………………...
8. Mention the test with details to be employed for authentication of the deposit:
……………………………………………………………………………………………………...
…………………………………………………………………………………………………......
9. Preservation protocol/recommendation if any:……………………………………………….…
………………………………………………………………………………………………….….
10. Any other relevant information…………………………………………………………...……
11. Mandatory information to be filled:
A.

In case of deposit of Bacteria:

Colony and culture morphology ………………………............................................................….

221
Characterization details (please provide maximum information related to sequence data,
GenBank accession, 16SrRNA/FAME/BIOLOG/API analysis result, special usage/features etc.),
if carried out.
………………………………………………………………………………………………..…….
………………………………………………………………………………………………..…….
…………………………………………………………………………………………….……….
………………………………………………………………………………………………..…….
B.

In case of deposit of Virus:

Cell line/primary culture:……………………………, Virus titre…………………...............…..
Inoculation route for embryonated egg …………

CPE characteristics……………………....…

……………………………………………………………………………………………………..
Specific test for authentication………………………………………………………………........
………………………………………………………………………………………………......…
C.

In case of deposit of Bacteriophage:

Host/indicator bacteria:……………………………, Plaque titre………………………………..
Plaque characteristics……………………………………………………………………………..
Specific test for authentication…………………………………………………………………….
…………………………………………………………………………………………………....
D.

In case of deposit of Genetic material:

Quality & quantity of DNA/plasmid: A260/280………………….. Quantity……………….......
Insert name………………….., Size………………….. Vector…………………………….…….
Host of clone:……………………………, Antibiotic resistant……………………………….….
.PCR details: Primer concentration………………… PCR condition……………………………
…………………………………………………………………………………………………....
Sequence information…………………………………………………………………………….
I/We hereby authorize the VTCC to accession the culture in its collection as per Accession
Policy of VTCC.

Name & Signature of depositor:
Date:
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CHAPTER-VI

DISEASE SURVEY & OUTBREAK
DATA SHEET

223

A) For Avian

224

B) For Animal

225

CHAPTER-VII

SURVEY ON ANIMAL HERD
&
HEALTH MANAGEMENT

226

227

228

229

230

231

232

233
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FIELD SAMPLE COLLECTION KIT
Sl No.
1

Name of the Item
ICE BOX WITH ICE PACK

Quantity
1

2

NEEDLE AND SYRINGE (2ml, 5 ml, 10 ml)

10 each

3

NEEDLE ( 18, 21, 24 gauge)

10 each

4
5
6

VACUTAINER (SERUM -Yellow and WHOLE BLOOD - Red )
ALCOHOL SWAB IN PLASTIC VIAL
TRANSPORT SWAB IN BROTH

20 each
2
10-15

7
8
9
10
11
12
13
14
15
16
17

NASAL SWABS
MICROSCOPE SLIDE WITH BOX
NORMAL SALINE IN PLASTIC BOTTLE
PLASTIC BEAKER 25 ml/ 50ml
PHOSPHATE BUFFER GLYCERINE IN VIALS
TISSUE COLLECTION VIAL for microbial isolation
ZIP BAG
10% FORMALINE IN SAMPLE VIALS
SERUM STORAGE VIAL (1.8, 2 ml)
PASTEUR PIPETTE ( disposable)
RUBBER TEAT

18
19
20

SPATULA for shearing
SPIRIT LAMP & MATCH BOX
POST MORTEM SET

1
2
1

21

RESTRAINING ROPE

1

22

ADHESIVE TAP & THREAD

23

MARKER

24

DATA COLLECTION FORM

25

HAND GLOVES

10 pairs

26
27
28
29
30
31

MASK
TOWEL & SOAP
FIRST AID BOX
MEDICINE
PEN & NOTE BOOK
CAMERA

10
2 sets
1

10-15
10-15 pieces
1
1
10-15
10-15
20-30
10
20-30
20-30
2

2-3
2
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CHECKLIST FOR COLLECTION SAMPLES

Date ………………….

(Seal & Signature)
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ADVANCED ANIMAL DISEASE DIAGNOSIS & MANAGEMENT CONSORTIUM
COLLEGE OF VETERINARY SCIENCE, AAU, KHANAPARA, GUWAHATI-781022
99(142)/F-23b/DRV/DBT-ADMaC/20...-.../

Date.......................201

To
....................................................................
.....................................................................
Animal/bird species :....................................... No affected ........................ No died.......................
History of outbreak/treatment............................................................................................................
Date of collection .......................................... Date of dispatch ........................................................
Sl
No.

Lab code No.

Type of sample

Disease History &
Symptoms

Requested for test to
be done

1
2
3
4
5
6
7
8
9
10

Kindly process the sample for early confirmation of the cause of outbreak.

Signature of the Investigator

Signature Of Incharge
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CHAPTER-VIII

DATA ENTRY FORMAT IN EXCEL

238

239

240
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CHAPTER-IX

LABORATORY INVESTIGATION
REPORT FORMAT

242
A) CLINICO PATHOLOGICAL
OFFICE OF THE CORE LAB I
ADVANCED ANIMAL DISEASE DIAGNOSIS & SERVICE MANAGEMENT CENTRE
COLLEGE OF VETERINARY SCIENCE, AAU, KHANAPARA, GUWAHATI-781022

99(142)/F-23b/DRV/DBT-AADSMC/20 -

/

Date..............

Owner’s name:

Ph No.

Address:
Ref. no:

species:

Clinical symptoms:
Type of sample:
Date of received in laboratory:

Date of collection :
Sample ID no: AADSMC/.......

Assay of trace
elements

Blood chemistry

HAEMATOLOGY

TYPE OF EXAMINATION
RBC Count:
Haemoglobin:
Haematocrit value:
MCV:
MCH:
MCHC:
Platelet count:
ESR:

Total Leukocytic count:
Polymorph :
Lymphocyte:
Monocyte:
Eosinophil:
Basophil:

Blood Sugar:
S bilirubin :
SGOT:
SGPT:
Alkaline phosphatise:

Total protein:
S. creatinin:
Blood uric acid:
Blood urea:

Iron :
Copper:
Cobalt:
Calcium:
Zinc:

Manganese:
Selenium:
Arsenic:
Mercury:

RESULT:
SUGGESTION/COMMENT:

Signature of the Investigator

Signature of the In-charge
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B ) MICROBIOLOGICAL
OFFICE OF THE CORE LAB I
ADVANCED ANIMAL DISEASE DIAGNOSIS & SERVICE MANAGEMENT CENTRE
COLLEGE OF VETERINARY SCIENCE, AAU, KHANAPARA, GUWAHATI-781022

99(142)/F-23b/DRV/DBT-AADSMC/20 Owner’s name:

/

Date...............
Ph No.

Address:
Ref.no:

species:

Clinical symptoms:
Post mortem findings:
Type of sample:

Date of collection :

Date of received in laboratory:

Sample ID no: AADSMC/......

BACTERIAL/FUNGAL
AGENT

Cultural examination:

ANTIBIOGR
AM

TYPE OF EXAMINATION

Sensitive to:

Microscopic:
Biochemical:
Molecular:
Serological:

Resistant to:

VIRAL AGENT

Isolation of virus:
Detection of antigen:
Detection of antibody (with titre):
Molecular:

RESULT:
SUGGESTION/COMMENT:

Signature of the Investigator

Signature of the In-charge
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C) PARASITOLOGICAL
OFFICE OF THE CORE LAB I
ADVANCED ANIMAL DISEASE DIAGNOSIS & SERVICE MANAGEMENT CENTRE
COLLEGE OF VETERINARY SCIENCE, AAU, KHANAPARA, GUWAHATI-781022

99(142)/F-23b/DRV/DBT-AADSMC/2015 -16 /
Owner’s name:

Date...............
Ph No.

Address:
Ref.no:

species: Bovine

Clinical symptoms:
Post mortem findings:
Type of sample: Whole blood

Date of collection: ....................

Date of received in laboratory: 21/07/2015

Sample ID no: AADSMC/.....

Helminths

TYPE OF EXAMINATION

Microscopic:
Molecular:

Blood protozoa

Microscopic:

Ectoparasite/
Arthropod

Serological:

Microscopic:

Molecular:
Serological

Molecular:

RESULT:
SUGGESTION/COMMENT:

Signature Of the Investigator

Signature Of the In-charge
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D) PATHOLOGICAL
OFFICE OF THE CORE LAB I
ADVANCED ANIMAL DISEASE DIAGNOSIS & SERVICE MANAGEMENT CENTRE
COLLEGE OF VETERINARY SCIENCE, AAU, KHANAPARA, GUWAHATI-781022

99(142)/F-23b/DRV/DBT-AADSMC/20 Date...................

/

Owner’s name:

Ph No.

Address:
Ref.no:

species:

Clinical symptoms:
Post mortem findings:
Type of sample:

Date of collection:

Date of received in laboratory:

Sample ID no: AADSMC/

TYPE OF EXAMINATION

Gross Change

External :
Lymphoid organs:
Non-lymphoid organs:
Brain & Nervous system:

Histopathological changes

GI organs:

Microscopic:

Histochemical:

RESULT:
SUGGESTION/COMMENT:

Signature Of the Investigator

Signature Of the In-charge

