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ABSTRAK

Abstrak daripada kertas projek yang dikemukakan kepada Fakulti Perubatan Veterinar

untuk memenuhi sebahagian daripada keperluan kursus VPD 4999 — Projek.

SARINGAN MOLEKULAR MORBILLIVIRUS FELIN DI PUSAT

PERLINDUNGAN KUCING

Oleh,

NURUL HUSNA BINTI OMAR

Penyelia: Dr. Farina Mustaffa Kamal

Penyelia bersama: Dr. Gayathri Thevi Selvarajah

Morbillivirus felin (FmoPV) adalah sejenis virus negatif yang tergolong di dalam
keluarga Paramyxoviridae. Sebelum ini, tiada virus daripada keluarga morbillivirus
yang menyebabkan infeksi didalam kucing domestik. Walau bagaimanapun, terdapat
satu kajian di Hong Kong, dimana mereka menjumpai satu virus baru yang
kemudiannya dinamakan FmoPV. Ini diikuti oleh penemuan dan pengasingan FmoPV di
Jepun dan juga Eropah. Baru-baru ini, satu kajian saringan FmoPV telah dijalankan di
Malaysia dan didapati kadar prevalens FmoPV ialah 48.6%. Dalam projek ini, sampel
air kencing telah diambil secara rawak daripada 46 ekor kucing daripada tiga buah pusat

X1



perlindungan kucing yang terlibat. Pengesanan FmoPV didalam sampel yang telah
dikumpul telah dibuat menggunakan ujian reaksi rantai polimerase (PCR) bersarang
untuk membesarkan sebahagian daripada urutan L gen FmoPV untuk produk akhir yang
bersaiz 401 bp. Daripada 46 sampel air kencing yang diambil, 19 daripadanya adalah
positif untuk FmoPV. Kadar prevalens FmoPV untuk kucing didalam pusat

perlindungan kucing adalah 41.3%.

Kata kunci: Morbillivirus felin, kucing, ujian PCR bersarang, L gen, prevalens.
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ABSTRACT

An abstract of the project paper presented to the Faculty of Veterinary Medicine in

partial requirement for the course VPD 4999 — Project.

MOLECULAR SCREENING OF FELINE MORBILLIVIRUS IN SHELTER

CATS

By

NURUL HUSNA BINTI OMAR

2016

Supervisor: Dr. Farina Mustaffa Kamal

Co-supervisor: Dr. Gayathri Thevi Selvarajah

Feline morbillivirus (FmoPV) is an enveloped virus with non-segmented
negative strands RNA genomes belongs to the genus of Morbillivirus under the family
of Paramyxoviridae. Previously, there were no known morbillivirus infecton in
domestic cats. However, a study was done in Hong Kong, in which they discovered a

novel virus that was later named as FmoPV. This was followed by discovery and
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isolation of FmoPV in Japan and Europe. Recently, a screening study of FmoPV was
conducted in Malaysia and the prevalence rate was found to be 48.6%. In the present
study, urine samples were taken from 46 cats, randomly from three participating shelter
organization. The collecting samples were then subjected to nested polymerase chain
reaction (PCR) assay amplifying the L gene of FmoPV for final products of 401 bp. Out
of 46 samples collected, 19 samples were tested positive for the virus FmoPV. The

prevalence rate of FmoPV in shelter cats in Malaysia is 41.3%.

Key words: Feline morbillivirus, shelter cats, nested PCR assay, L gene, prevalence rate
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1.0 INTRODUCTION

Morbillivirus belongs to the virus family of Paramyxoviridae. 1t is an enveloped
virus with non-segmented negative strand RNA genomes. Other viruses in the genus
Morbillivirus include measles virus, rinderpest, peste des petits ruminant virus, canine
distemper virus, phocine distemper virus and cetacean morbilliviruses (Rory et al.,
2015).

A novel virus under the genus of morbillivirus named feline morbillivirus (FmoPV)
had been reported to cause infection in domestic cats. It was first isolated in a study
done in Hong Kong stray cats (Woo ef al., 2012). In addition, studies conducted in Japan
and Europe (Italy and Germany) detected similar virus in their pet cats population with
>90% sequence similarities with Hong Kong isolate (Furuya et al., 2014; Lorusso et al.,
2015; Sieg et al., 2015). To date, feline morbillivirus has been identified only in China,
Japan and Europe. The newly discovered FMoPV genomes encode eight non-structural
and structural proteins which are N, P/V/C, M, F, H and L proteins. In the study
conducted by Woo et al. (2012), L protein of the virus was detected and sequenced by
using RT-PCR.

Recently, a study was conducted to detect the presence of FmoPV among client-
owned cats in Malaysia where the prevalence rate was found to be 48.6% (Manoraj et
al., 2015). Due to the fact that pet and shelter cats are exposed to different environment,

it would be interesting to investigate the prevalence of FmoPV in shelter settings.



Thus, the objectives of this study were:
1. To detect the presence of feline morbillivirus among shelter cats in Malaysia.

2. To determine the prevalence of feline morbillivirus in shelter cats in Malaysia.

The hypothesis for this project includes:
1. Feline morbillivirus is present in shelter cats.
2. The prevalence of feline morbillivirus in Malaysia is higher than client-owned

cats.



2.0 LITERATURE REVIEW

2.1 Paramyxoviruses

Paramyxovirus belongs to the order of Mononegavirales. It is an enveloped,
negative-sense, unsegmented, single stranded RNA virus that cause significant disease
to both human and animals (Tien Nguyen ef al., 2013). The virus was divided into two
subfamilies which are Paramyxovirinae and Pneumovirinae. Paramyxovirinae were then
further divided into seven genera which are Avulavirus, Henipavirus, Morbillivirus,
Respirovirus, Ferlavirus, Aquaparamyxovirus and Rubulavirus (Audsley & Moseley,
2013). According to Hubert et al. (2014), similar to other viruses in the order of
Mononegavirales, Paramyxoviruses have six structural and non-structural proteins
which are nucleocapsid (N), large polymerase protein (L), phosphoprotein (P), matrix
protein (M), haemaagglutinin (H) and fusion protein (F). Two surface proteins, F and H
are important for attachment and fusion of the virus with host cell plasma membrane

(Barret, 1999).

2.2 Morbillivirus

Morbillivirus is an enveloped, non-segmented negative strand RNA genomes
virus that is highly infectious and causes high mortality rates in its natural hosts. It has
the ability to cause outbreak in previously unexposed populations (Rory et al., 2015).
The virus has been reported to cause a number of significant diseases in human, wildlife,

aquatic mammals, and domestic animals. There are six viruses that are classified under



Morbillivirus genus, namely measles virus, phocine distemper virus, cetacean
morbillivirus, rinderpest virus, peste des petits ruminants virus and canine distemper
virus. Measles virus can affect both humans and also primates while phocine distemper
virus and cetacean morbillivirus are known to affect marine mammals (Rory et al,
2015). Rinderpest virus, peste des petits ruminants virus and canine distemper virus,
infects susceptible wildlife in the ecosystem as well as the domestic animals. Rinderpest
virus and peste des petits ruminants virus cause disease in cattle, small ruminants and
even-toed ungulates. Canine distemper virus have been reported to cause disease in
animals other than in the family of Canidae, which includes Mustelidae — family of
carnivorous mammals including weasel, ferret and badger, and Procyonidae — raccoons

and ringtails (Anderson, 1995).

2.3 Diagnosis of Morbillivirus

Polymerase chain reaction (PCR) is one of the reliable diagnostic tools to detect
morbillivirus (Saiki et al.,1988). According to Barret (1999), Morbillivirus is a single
stranded RNA virus, hence, to enable the RNA virus to be run with PCR machines, it
has to be first converted into DNA strand by using reverse transcriptase enzyme in
reverse transcription-polymerase chain reaction (RT-PCR). Conventional serological
techniques and virus isolation can also be used in detection of morbillivirus (Barret,

1999).



2.4 Feline Morbillivirus

Feline morbillivirus (FmoPV) is a novel virus in the genus of Morbillivirus that
has been reported to cause infection in domestic cat (Felis catus). Due to the fact that
Paramyxoviruses infections in cats were previously unexplained and they were known
to be reservoirs of many other virus infections, screening study to detect
Paramyxoviruses in cats was conducted in Hong Kong by Woo ef al. (2012). The first
detection of FmoPV in urine samples, rectal swabs and blood samples was reported in
stray cats in Hong Kong (Woo et al., 2012). The isolated feline morbillivirus was
phylogenetically associated to other Morbillivirus (Woo et al., 2012). In addition,
studies that were done in Japan and Europe detected similar virus to the previously
reported FmoPV with more than 90% sequence similarities with Hong Kong isolates

(Furuya et al., 2014; Lorusso et al., 2015; Sieg et al., 2015).

Feline morbillivirus with genome size of 16,050 bases is said to be the largest
genomes among other viruses of Morbillivirus (Woo et al., 2012). Similar to other
Morbillivirus, it is reported to have six encoding genes which are N, P, M, F, H, and L
with N, P and F genes having the highest rates of nucleotide and amino acid

polymorphism (Park et al., 2014 ; Woo et al., 2012).

According to the study done by Woo et al. (2012), FmoPV have been associated
with tubulointerstitial nephritis (TIN) based on the histological examination of various
organs in two FmoPV-positive cats. The result revealed inflammatory infiltrates as well

as tubular necrosis of the kidney tissue consistent with signs of TIN, supported with a



control study in which 12 out of 15 FmoPV cats showed signs of TIN. However, in a
study conducted by Sakaguchi et al. (2014), it was suggested that no clear relationship
was found between FmoPV and TIN. A study conducted in Germany, on the other hand,
found a strong association between positive-infected cats with chronic kidney disease in

domestic cats (Sieg et al., 2015).

2.5 Detection rate of FmoPV in other studies

Feline morbillivirus infection in Hong Kong revealed that FmoPV was detected
in 56 cats out of 457 (12.3%) stray cats by RT-PCR amplifying a 155-bp fragment in L

gene of FmoPV in urine, rectal swabs and blood samples (Woo ef al., 2012).

In Japan, the detection of FmoPV was done by using nested-set primers in urine,
blood samples and formalin-fixed paraffin-embedded (FFPE) kidney tissue of cats that
had nephritis. The detection rate was 6.1% (5 out of 82) in urine, 10% (1 out of 10) in

blood samples and 40% (4 out of 10) in FFPE tissue (Furuya et al., 2014).

2.6 Current finding of Feline morbillivirus in Malaysia.

In a recent study done in Malaysia, urine and blood samples were collected from
35 client-owned cats. Feline morbillivirus screening was done by using two-steps
conventional RT-PCR amplifying N-gene sequence of the virus. The detection rate is
4% (1 out of 25) in blood samples and 63% (17 out of 27) in urine samples. The

prevalence rate of FmoPV of client-owned cat in Malaysia is 48.6% (Manoraj et al.,



2015). In addition, the study also revealed no association between renal system diseases

with the detection of FmoPV consistent with the study done by Sakaguchi et al. (2014).



3.0 MATERIALS AND METHODS

3.1 Animals

Forty six cats were randomly selected from three participating shelter
associations, PAWS Animal Shelter Society (PAWS), The Ipoh Society for the
Prevention of Cruelty to Animals (ISPCA) and Pusat Perlindungan Kucing Putrajaya
(PPKP). Institutional Animal Care and Use Committee (IACUC) approval with AUP
number (FYP.2015/FPV.027) was obtained before carrying out this project. Letter of
authorization and client consent letters were issued for each association to obtain

approval and permission to take sample from their place.

3.2 Sample Collection

Three to five ml of urine sample was taken via voided urine, manual
compression and cystocentesis. Cystocentesis was done by using 23G needles and 3 mL
or 5 mL syringes. The samples that were taken via voided urine and manual
compression was kept in urine collection container while samples taken via
cystocentesis were kept in the respective syringes used to obtain the urine samples. Fifty
grams of kidney samples were taken in available euthanized cases and kept in container

filled with RNAlater® solution. All samples were kept on ice prior to processing steps.



3.3 Sample Processing

The urine samples were first filtered by using syringe driven filter 0.45um size
pore into a 15ml centrifuge tube. One ml of RNAlater® was mixed to 5 ml urine and
vortex-mixed and aliquoted into 1.5 ml Eppendorf tube. The urine samples were then

subjected for viral RNA extraction.

Two ml of phosphate-buffer saline was added to each kidney sample obtained in
euthanized cases. The lysate were then homogenized and underwent three times of
freeze-thaw process at -20°C for 15 minutes. The mixture was then centrifuged by using
benchtop micro centrifudge at 3000rpm for five minutes at 4°C. The supernatant
obtained from centrifugation was then transferred to 1.5 mL Eppendorf tube and

subjected to RNA extraction.

3.4 Viral RNA Extraction

The viral RNA extraction was carried out by using conventional method with
TRIzol® Reagent together with other materials (chloroform, isopropyl alcohol, 100%
ethanol, RNase-free water) as instructed by the manufacturer (Appendix 8.1). Briefly,
700 pl of TRIzol® Reagent was added to the samples. The mixture need to be shaken
gently and incubated in room temperature for 5 minutes. Then, 200 pl of chloroform
was added into the mixture; vortex mixed and incubated on ice for 15 minutes. The
mixture was then centrifuged at 14000rpm for 20 minutes at 4°C to get phase separation
and 500 pl of the supernatant obtained from the centrifugation was transferred into 1.5

ml Eppendorf tube. In order to precipitate the RNA, 800 ul of isopropyl alcohol was
9



added to the supernatant, gently shaken, incubated at room temperature for 30 minutes
and centrifuge at 14000rpm for 15 minutes at 4°C. After centrifugation, the supernatant
was discarded and 1 ml of 100% ethanol was added into the tube to wash the RNA pellet
and centrifuge at 14000rpm for 10 minutes at 4°C. These steps were repeated two times
and the RNA pellets were air-dried. The RNA pellets were then dissolved in 30 pl — 50
ul of RNase-free water and stored at -20°C until subjected for nested reverse-

transcriptase polymerase chain reaction (RT-PCR) assay.

3.5 Nested Reverse-Transcriptase Polymerase Chain Reaction (RT-PCR)

Final product of RNA extraction was subjected to nested RT-PCR to detect the
L-gene. In nested RT-PCR, two sets of primer were used to obtain the desired target
DNA. The first pair of nested primer were done together with Promega™ GoTaq™ 2-
Step RT-qPCR System kit (Promega™ A6010, USA) as instructed by the manufacturer
(Appendix 8.2) with primers NestlF, 5’-GGA ACA TGG CCT CCT GTA GA-3’ and
NestlR, 5’-CTC CAT TGG CAA TCA GGT TT-3’ following thermal protocol: reverse
transcription, 45 minutes at 45°C; initial PCR activation step, 1 minutes at 95°C; 3-step
cycling consisting of denaturation, 30 seconds at 94°C; annealing, 30 seconds at 54°C;
extension, 2 minute at 72°C (for 34 cycles); final extension 72°C for 10 minutes

producing a final product of 487-bp (Furuya et al., 2014).

The second pair of the nested RT-PCR were done with MyTaq™ Red Mix
(Bioline, United Kingdom) with primer Nest2F, 5’-CCA AAT CAT GCA TCT GCT

GT -3’ and Nest2R, 5’- GCG AAC AAT CGA CCT ACC TC -3’ as instructed by the

10



manufacturer (Appendix 8.3) following thermal protocol: initial denaturation, 1 minutes
at 95°C; 3-step cycling consisting of denaturation, 15 seconds at 95°C; annealing, 30
seconds at 54°C; extension, 30 seconds at 72°C (for 35 cycles) to produce a final

product of 401-bp (Furuya et al, 2014). The PCR reactions were performed on a

thermal cycler (C1000 Touch™ Thermal Cycler, California).

3.6 Agarose Gel Electrophoresis

The final product of nested RT-PCR was used to run the Agarose Gel
Electrophoresis with VP 100-bp Plus DNA ladder and marker. The gel was made using
1.5% agarose powder mixed with Tris-acetate-EDTA (Bio-Rad PowerPac 300, USA).
The voltage used to run the electrophoresis was 85V for 35 minutes. The DNA fragment

were then visualized using Bio-Rad Gel Doc™ (USA).

3.7 Data Analysis

The data obtained from PCR is recorded and molecular prevalence of FmoPV is
calculated. The association between sex and FmoPV infection was analyzed using the
Chi-square test, with 95% confidence interval (95% C.I). The statistical analysis was
performed using GraphPad Prism® software version 5.0 (GraphPad Software Inc,

USA).

11



4.0 RESULTS

4.1 Number of Samples Taken From Each Association

The number of samples taken for each association was tabulated in Table 1. Out
of the 46 samples taken, 16 samples were taken from PPKP, 12 samples were taken
from ISPCA and 18 samples were taken from PAWS. In addition, four euthanized cases

(kidney sample) were taken from PAWS.

Table 1: Number of Samples Taken From Each Association

Categories No. of cats sampled (n) Percentage of sample

Live cats | *Euthanized | representative (%)/(number

#W=52) L] of samples/total number of

cats in respective shelter)

PPKP 16 - 8 (16/200)
ISPCA 12 - 18 (12/64)
PAWS 18 4 11 (22/200)

*only kidney samples was obtained

4.2 Sex

The sex of the cats sampled in this study was tabulated in Table 2. From the 46
samples taken, 14 cats were males while 32 cats were female. Out of 14 male cats, five
cats were already castrated and nine cats were intact. In contrast to female cats, there

were, 11 spayed cats while 21 cats were intact.

12




Table 2: Sex categories of the cats sampled

Categories No of cat sampled
Intact Neutered
Male 9 S
Female 21 11

4.3 Detection rate of FmoPV for each shelter organization

4.3.1 Detection rate of FmoPYV in urine

The detection of FmoPV for each association were tabulated in Table 3 and

illustrated in Figure 1. The detection rate for PPKP was 50%, ISPCA was 58.3%

and PAWS was 22%.

Table 3: Detection rate of FmoPV in urine for each shelter organization

Categories | No. of cats sampled (n) FmoPV FmoPV Detection
positive negative rate (%)
PPKP 16 8 8 50
ISPCA 12 7 5 58
PAWS 18 4 14 22

13
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Figure 1: The detection rate of FmoPV in urine for each shelter.

4.3.2 Detection rate of FmoPV in kidney samples

No FmoPV was detected from the kidney samples collected.
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4.4 Prevalence of FmoPV

The prevalence rate of FmoPV in this study was 41.3% with 19 out of 46

samples were detected positive for FmoPV (Fig. 2).
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Figure 2: The prevalence rate of FmoPV.
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4.5 Association between sex and FmoPV infection

Chi-square analysis was performed and the data was tabulated in Table 4. There

was no association (p = 0.10) between sex and FmoPV infection.

Table 4: Data analysis of association between sex and FmoPV infection

Data FmoPV | FmoPV Total | P Odds 95%  Confidence
Anayzed | positive | negative value | Ratio interval of the
differences
Lower Upper
Male 3 11 14
0.10 0.3091 | 0.07225 1.322
Female 15 17 32
Total 18 28 46

16




5.0 DISCUSSIONS

5.1 Detection rate of FmoPV in each organization

The detection rate of FmoPV was found to be 50% for PPKP, 58% for ISPCA
and 22% for PAWS. The difference in detection rate between shelters may be due to the

different management system between each organization.

In terms of management, the cats in PPKP and ISPCA were allowed to roam
freely in an enclosure while cats from PAWS were kept in cage consist of 1 to 4 cats per
cage. Woo et al. (2012) stated that FmoPV was mostly detected in urine. Therefore, it is
possible that this virus may have established in the shelter environment through virus
shedding by FmoPV- positive cats. FmoPV can also spread to uninfected cats when they
share the same litter box as FmoPV is stable in the environment and can retain it

infectivity for 12 days (Koide ez al., 2015).

In this study, FmoPV was not detected in the kidney samples. This could be due
to the health condition of the cat before euthanasia in which there was no history of

renal related diseased.

The lower detection rate in PAWS could be due to the limited cat-to-cat contact
in the shelter as the cats were kept in the cage. However, we could only speculate the
role of management in the finding in this study as there is no complete establishment of

the pathogenicity and epidemiology of FmoPV.

17



5.2 Prevalence rate of feline morbillivirus

The prevalence of FmoPV in this study is 41.3 % which is higher compared to
other studies conducted previously in other countries. The difference in prevalence rate
may be due to the limitation of sample region in which this study obtained samples from
participating shelters from two states while other studies sampled multiple regions. In
addition, the sample size of the studies done in other countries was much larger in

comparison to the study done in Malaysia (Sakaguchi et al., 2014).

However, the detection rate of FmoPV in urine detected in this study (41.3%) is
lower compared to the study conducted previously in Malaysia by Manoraj et al. (2015)
which is 63%. This may be due to the background difference of the cats sampled
between studies whereby previous study sampled client-owned cats while this study was
conducted using samples taken from shelter cats. The difference in the detection rate
between pet and stray cats were also observed in previous studies whereby the detection

rate was higher in shelter cats. (Furuya et al., 2014; Woo et al., 2012).

Moreover, the difference in detection rate could also happenned due to the
different assay and extraction method use between studies. In previous study by Manoraj
et al. (2015) the RNA extraction was performed using an established commercial
extraction kit which was more sensitive compared to the conventional method.

Therefore, this factor may also contributed to the higher detection rate.
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The sample selection in previous study conducted by Manoraj et al. (2015)
included cats with renal-related diseases which comprised 37% of the total samples. The
inclusion criteria of renal disease in client-owned cats may contributed to the higher
detection rate in urine compared to shelter cats, consistent with findings in the study
done by Furuya ef al. (2014). This could be due to the tissue distribution of the virus or a
higher FmoPV virus infection in cats with nephritis. This is further supported by a study
done by Sieg et al. (2015) in Germany where they compared disease and healthy cats
and found a strong association between positive-infected cats with chronic kidney

disease in domestic cats.

5.3 Association between sex and FmoPV infection

There was no association between sex and FmoPV infection implying that both
male and female has equal chance of getting FmoPV infection. The finding of this study
is in contrast with a study done by Sieg et al. (2015), suggesting that there might be a

higher risk for male cats in suffering from FmoPV infections.

19



6.0 CONCLUSIONS AND RECOMMENDATIONS

In this study, we concluded that FmoPV is present in shelter cats in Malaysia
with the prevalence rate of 41.3%. The detection rate is lower compared to the previous
study conducted in Malaysia, 63%. There was no association found between sex and

FmoPV infection.

The detection rate of FmoPV is different between shelter organizations. The
difference in the detection rate is speculated to be due to the difference in management
system. Thus, more studies on the existence or detection of FmoPV in cats in different
management should be conducted to determine whether these factors affects the spread
of FmoPV in cats. In addition, further studies are needed to investigate and establish the

pathogenicity and epidemiology of FmoPV.

Furthermore, sampling collection was done in only three participating shelters in
Malaysia. Therefore, it is recommended that sample size and geographical areas should

be increased to determine the actual conditions in both shelter and client-owned cats.
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8.0 APPENDICES

8.1 Instruction for RNA extraction using Trizol® Reagent (1/3)

ambion | RMNA

TRIzol® Reagent ===

Catalog Mumbers Ouantity Store at 2°Cto 35°C
1E5ME0EE mol Bl

15536018 Mol T

Description

TEIzal* Reagent is a ready-to-use roagent, designed 1o isolae high qualiyy ol K3A (as well 2= DR A and proweins) from cell and
tismse samples of human, animal, plant, yeast, or banenial origin, within one hour. TRImo® Repgent is & monoghasic sobution of
henal, pranidine isothiocyanae, and other propricusny mmponents which [adlisare the iscladon of a varicry of EMA species of
Eﬂ'g:or}mall mileculsr size. TRIzal® Reagens madnidns the inmegrity of dhe RMA due i highly effocdve inhibison of Base
activity while disrupting cells and dissolving cell components. disring, ssmple homogenization. TREzol™ Reagent allows for

simuthanonus of 2 large number of mmples, and Is 2n improvement o the single-siep BMA isolation mothed developod
by Chomeoyn and&?&lichn?-g::jndil & Sacrchd, 1567,

TRLzal® allows the user i perform sequential prociphiation of RMA, DA, and proscins froem a =ampk

IChomcey 1993). Afer homogondzing, the mphmﬁmud'm-ﬂuuhmhdﬂﬂmmﬂdm

0 separzee into a dear upper aquesus layer fconmining; RWNA), an interphase, and a red lower organic layer fmomining sthe DA

and proscins]. RA s precipienscd from the agueous layer with Isopropanal. DNA Is procipisaied from the insorphaso/organic

lzyer with ethandl. Protein is pred phated from the phencl-cshanc] supematant by isopropanal precipiation. The preciphaied

EMA, DA, or prowdn is washod so remove impurnises, and then resuspendied for use in downsiroam applicisions.

s |solated A can be used in BT-PCR, Nonthern Blot znalysss, Dot Blot hybridizasion, poly{A) - selendon, i ruire translasion,
RMase prosertion assay, and molenslar cloning,

#  [solaed DA can beused in PCE, Ressricion Breyme digesion, and Soushenn Blots.

s Isolaed prowin @ be used for Wesiern Blots, reoovory of some enxymatic acivisy, and some Smmusnoprociphation.

Caution

mFt?emmPhud}mmdmﬂuﬂ idine isothiccyana: (an irritant), and may bea heakh hazard

mat hand pmpuﬁ.ﬂlnpmmmﬂ'ww{mm.ﬂmaj:mahhm s and safeay glasses.

Caontatt your Environmental Heath and Safeey (EH&S]) depanamens for proper work and disposal pusidelines, Avoid diren: commact

limwmmmhth, Of mespiratony iract may ceuse chemical burns w the exposod arma. 1¥ cosao

0 skin or eyes oocurs, Immedistety wash u.p;cq:dmm mphtumgmdmhlsnimaﬂ!m:mdﬂ

atension if necessary. B you inhake vapors, move o fresh air and soek: modical asiention if nooessary. For moee informasion, refor

0 the TH1zol® Reagent SDE {Safoty Deaa Shoet), avadhable from our web sie at www lifewechsologies. com/suppon.

Contents and Storage

TRIzal* Reagent is sspplied in 100 mL (Cat. no. 155%64006) or 30 mL (e no. 15556018} volumes, and shipped 21 room

Mﬂﬂm.ummmmmﬂmulmwmﬂmu:ﬂhum&uwm propody
sk

Intendad Use

For research use only. Mot imended for human or animal diag nesic or themperic uses,

Materials Nesdad

The fallowing addisicnal matcrials are neodod, i not supplied for the isolaton of RMA, DNA o proscins.

BHA Isolatioe D & szlafian Frotris beelabian

s Chiorafoem s Chlercinm = Chizecdons

» bopropyd sicohol = 100% cthanal = bopropyl alochal

#» 5% cthamal (n DEPC-trested warier) = F5% ctharel = M cshanol

o Flane-fno: warker o 1.5% 5005 1] M mod iz camie in HFG cthancl = 03 M Gusredine bydmchloride in 5% cthanl
» it and rofior pablk of saching -EmM"hII{ = I E0E

"F‘“.I “i " and roior cagable of noaching, | » Contrfege and| mtor cepable of naching up o
i o b |.p1n'| xg 12000 = g

-Wahrhl&nrhhl:klﬁﬁ-m = Palyprog fuge tubses = Palypropylere microcortrifuge bsbes

Pt mn. 1555005, PPS VLSOO T Biov. Doz 13 D H112
Far supgart, vist wwwlifctecheslogi FF e=ail echrepport@lifeiech com. To morder, vise wwnselifelechnelogio com
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8.1 Continue (2/3)

Preparing Samples
l-lmqpnlzi! samples

Desenméne your sample type, and perfonm

2 MO WeMperatir: o the table below. The
m'-"B d 107 of the volume of

methm.ume

the indicted amount of TRlzol™ Reagent, bemuse an

Insufficient volsme can reswds in A conasmination of

Isalased RMA

Fhase separation

1. Incubate the homogenized sample (soe Homogenizing
samples} for 5 manises 24 mom emperine i penmit
mmples dissocison of the nucleoprotein romplex.

T Add 0.2 ml of chloroform por 1 mL of TREm!™ Rmpem

med for homogentmson. Cap the tube sooursly.

Shake ushe vignrously by hand for 15 spoonds.

Incubaie for 2-3 minaies at rOcdT STRpoTansT.

Sample Type | Action

Trmucs 1 Addl ﬂ_ﬂhi.l-l.n."rl:lrm-.l:ﬂ
=g of S wa gl

| rmaeay

Noie: Prooss o fnae theue samples
ammwdudily upon coliechion

o

Centrifuge the sample at 12,000 « g for 15 minsses at 470
Mote: The miskure scparzacs into a kower red phenel-
dmﬂﬂMMMMImmW
phaso. RAA remmins in the aquenus phase,
mupmmpl'mt»md ol volume

Adhennt 1. Remowe growth medis '—u:-::'ﬂlr: dish.
Clln 2 Add | =l TREzoM Hogené di
Monalayer) d-\.:-::l'.n.r'ﬂundhnﬂlhr'm:m of

cubtun: dish serisce s
Mot Add 1 ml THEm® Bosgod for s
35 = disk, 3 ml for u &0 e dish, and
A ml fora 0 m= dsh.

3 Lywethe odle dincify in fhe cubiuse dish
bg'pplql--:l:f.‘_:llnddm

v e,

6 R phase of the sample by an the
tube an 45" m&mnlmmﬁ.vm drawing
any of tho ntenphase or organic layer imo the pipese when
remaving the aqueous phase.

7. Fhoeshe aquoous phase inio a new wbe and proceed o
the: EMA Isolasion Procedune.

& Sawe the intenphase and organic phenol -chlomdorm phase
Em&mwmnudm'ndm
Isolasion Procedwre 2nd Proiein Isolason Procedure for
detalls. The copanic phase an be sinred as 47C overnighe.

Seapornion: 1. Harvst ells by corerifuga Son and

Cels remavs swdia.

2 ﬂm_L:F'I'RI.mFR:?nﬂF
035 ml of mmplk: (500 = 10°celbs from
amirnal, plant or yeast segin, el = BF
crlbs of bacterial oigan).

Mot Db not wash oells bfon: sddition
of TREzol® Rengert & awvnid incoeased
chance of =FMNA dogracdafion.

3 ].Fl:lﬂ:m-rrqﬁ]:rppnﬂrﬁup-d

dierrn meveral times. Thinnuphise. of some
yeawt mncd backerial colls sy regein: the
rene of & homogenizer.

RMA Isolation Procedure
Always use the appropriate procaiions wo avokd Rhase
con@mdnason when prepanng and handing RWA.

RMA precipitation

1. iptionsl When procipiissing RN from small sample

qanstes {10 cells ar <10 mg Hmﬂ..-dd 510 g of
EMase-free glyoogen as a aarrier i the aqueous

Mok Clycopen is co-procipied with she BMA, bue docs.
not: inhibit Brss.semnd synshesis at concemratons

<4 mg FmL., and does nos inhibie PCR

T {Opdionall when preparing samples with high mosent of

[at, proscins, polyscchanides, or exeraceliuler material

:i%,. mussce, 2 e, or wdberous plant marerialh, an
ioral isnlation siepmay be required i remove

Insclubl e maserial from the samples.

Mo Do not perform this addisional isobison sep i you

arz performing subsoquerm DM A isolason on youwr sample.

2 Add DS mil of 1% isppmpanol o the aqueous phase, per
1 mL of TRLzol Roagont usod for homogendeation,

Incubate at room iemperatisre for 10 minuses.
Centrifuge m 12,000 = g for 10 minutes 2 4"C

Mok Tho RMA s ofien énvisible prioe o conrifsgason,
and Formes a ged-like pellet on the side and botsom of the
tuhe.

oo

5 Prooeod s RMA wash.

Sample Type Pabew
Timuc o= aclls 1. Following lomogerimSon, antréuge
wish hegh yor maenple ad 12000 ¢ for 10 meradcs
coniert of fat, ot £
protein, Mote: The newshting. pelict comtasrms
or extrace]belas =adecslar weight DA, while the
mahrisl supemabast combaine the BNA. In high
Ext confrt mrmples, 8 beyer of
col ket above the s
I Peomowve and descand the Sty layes.
I Tesnsfer fw chancd supermriant s
e tubs

EMNA wash

1. Remdave the supernatant from the wibe, kaving coly the
EMA pelle.

L wash the pellet, with 1 mL of 75% ethanal per 1 miL of
TRLzmol™ Reagent usnd in the iniial homogenization

Mote: The RMNA @n be ssored in 75% sthanal ak least 1 year
at -HC, oriat leas 1 week ar 47C.

A vorex the sample briefly. then cenari the sube at
TS0 x g for S ménuies at 470 Discard the wash.

4. vaosumor rdry the ENA pellet for 5-10 minanes. Do noa

Promed t Phase separation, or store the homogenimed
mplannugﬂnlmdmpﬁsmbcmnd at oo

diry the pelkt by vaousm cenrfuge.
Mok Do not allow the RMA o dry comploely, berause
the: pellet can lose solubilivy. Panally dissobved BMA

iempemtsne for severl hours, or at-60 o -70°C forat leas samples have an A, mHo <15,

ane month.

5 Prooood so RNA esuspension.
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8.1 Continue (3/3)

REMA resuspension

1L

2

L

Resuspoend the RNA peliet in Rhaso-Froe woser or

05% 506 solution $20-50 pl) by passing the solution wp
and down several dmes through 2 pipesic Bp.

Mote: Do not dissolve the RNA in 0.5% SDS i & 1s w0 be
sed in sfeoquent ooy maHc reactkns.

Incubaie in a waser bath or heat block set 28 55-60°C for
10-15 minaHe=.

Procead so downsiroam applicasan, of storo at -IPC

DM Isplation Procedure

DA I isalzsed from the inserphase and phenol-chloroform
layer saved from he Phase sop aration sop.
DMA precipitation

L

oo

7.

Femeve any remadning the
I.nlﬂ:plns'_ 'I'huhtlﬂml D.mgnlra

A.dd.l].‘n:lld'mﬂ'-‘..uhmlpu'n{] ml TRIzol™ Reagent

e For the Inisal homopentmson.

Cap the tube and frven the sample soveral gimes so mix

Encubate samples for 2-3 minuses 21 MmO Emperasie.
tha e 2k 2000 = g for 5 manmses 3t 870 0

pelict the DA

Remave the phenol-=hanol supermaant and save it in a

new tube # protein schson is desired. The sspernatant

can be sioend 28 —70°C for soveral monshs.

Procecd with the DNA wash sep using the DRNA pelloe

DMNA wash

L

n

Wash the DMA pellet with 1 mL of sodéum cleraie/ ethanol
selistion 0.1 M sodium ciraie in 10% cchanol, pid B5) por
1 mL of TRIzo™ Reagent used for the dndeal
homegenizasion.

Encubate For 30 ménuies 2 mom empersire. M
oecasinnally by gente inversion.

Mot The DMA can be stored in sodium diraie/sthanol
solustion 2e bt 2 howers.

Comrifug: at 200 = 7 ko 5 minuses » 4°C. Kemove and
dismnd supernamne.

Ropeat wash (sieps 1-3), once.

Mot Repeat wash twice for lbarge DNA pelless (200 pgh
Add 15-2 mil. 75% csthandl per 1 mL of TH1zol® Reagent
uzmed For ehe Inisal homopenlrason.

Mot DM A samples may be sioeed in 75% ethannl 24 470
for soveral months,

Incubate for 10- 20 minutes at roam temperatune. Mix the
tubeacasionally by gentle inversion.
&matmxghsmuuu 4°C. Remove and
dismnd supermane.

Adr or vacusm dry the DA pelles for 5-10 minses. Do
not allew the pellet o dry out. Do noadry the pello by
wacusm consnifisge.

Procood 80 the DNA resuspension sep.

DMA resuspension

Resuspend the DA inSmM NaDH at 2 concensration of

0203 pppl.

1. Add 03006 mLof BmM NaOH per S0-70 meg of Hssug,
or jper 1 W7 calls

Moie: Resuspen the [PA Is 2 mdkd hase ds highly
mnmﬂedb:gamlsdmd DedA does noe

resuspend well in water or Tris buffer.

2 Remowe any Insoluble maienial by comrifisging the
sample ak 12,000 . & For 10 mamues 3¢ $°C.

3 Transfer tho the: DA 02 new
nsbe. Adjuss pH as nooded with HEPES and procned o
oA TERNTAM. of chiodoz. The DA on be
sored avernighs ae 87T, b for long-enm siorage adjus
wr pi 7-8 with HEFES, and add 1 mM EDTA. Ssorcae
£C or -HFC

Determining Yield of RMA and DNA

Lisp absochance of BMA and D84 28 260 nm and 250 nm o

deermine concentration.

Rample | Fraced

=i 1. Dt sampic m HNas-fn seas, and seosuc

shsorbance a2 300 nm and 380 ne

E'thhr-.lh.l_.aﬂ.lb:nniﬂ-
FIAL el i o

1. DHiste sampie = wete or buffer{pH -7 5), and
rmeawe sbeccbanee b 3600 res wrd 35 nm

2 D the formuls A = dilution « Sl = pg.
ﬂ\ﬁ.l'mLh:d-:hmmm

Expected vields

Tha aabic helow presenis eypical yields of EMA (A g0 of
=18 and DA [ A of 1.6-1.8) fom various sianing
macrials.

Slarting; Maseras] {Chuantiky RNA& DA
Ephadial Crlls 1=MFocls | 315 p —

v Tobwecrn Leaf — Tl pg —

Fhratants TellPoels | 57pg | 57m
Catunzd codl, ] 1= 5T
Secltal muscii and bewin | 1 =g 1-15pg | 22m
Flaceris ey 14 pg 1-Zpg
Liwver Ty [ Idpp
ey Hpg g
Protein Isolation Procedurs

Protoins s Isoiatnd from @ phencl-cthanol serenmaan layer
left over aftir the DNA prciphation sop. [solzo &e proten
using cetor Frein prediphasion OF Prmedn dalysis
Protein precipitation
1 Andl_‘i-Luanpn-pmulhthpmmﬁnﬁ

perof | mL Tl Reagones esnd forshe
|ru||=|rurrmgr_-munn
Incuberse Amples for 10 SINUCS & 0 EESRarUre.
Contrifupe 2t 12000 = g for I0minuss: 3¢ £°C 10 polio she
prosain. Ramove and discard the SupKETasant.
Procead b the Protedn wash siep with the remadning
prowein polles.

W

=
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Access RT-PCR System

IKETRLCTIONS FOR LUSE DF PRODUCTS Arzsa, 1260 AN A1 7e0.

8.2 Instruction for Promega™ GoTaq™ 2-Step RT-qPCR System kit

Quikha

Aeommble Dasedinng
Assemble Reactions

1. Combinz the reagentz below in a thin-wallad 15mi reaction tube on ice.

Firal

Volume  Conceniraficn

Fasgenis
Muclezse-Frea Waier (io @ final voleme of 50} Xyl

AMVITH 5X Reaction Buffer 1yl
dNTP Mix (10mM =sach dNTF} il
Ciownsirazm primar Wpmal
Upsiream primer Spmaol
25mM g0, 2
2. Mix by papeffing. Add the remaining components.
AWV Revarse Tramscripzsa (Guil) Aul
Tiif [A Podymerass [bwpl) Apl
3. Gently vortz:. Initiabe e reaction by adding:
R4 emplate Yl
Syl

4. Dwerlzy the reactions with 1 or 2 drops of mineral oil
First Strand cDMA Synthesi

1X
1 2mM
(1]
1ph
imM

Ol
oLl

1040 capies

These PCA cycling profiles ae only 2 guidaling. Cycling conditions should e

optimized for sach RNA fmplaia.
1 ol 457 oo £5 minutes rewerss franscription
1 oycle 34°C for 2 minuizs AMY AT inadiation and
RHACDMA primar denaturafion
ond Strand Synihesis andPCR Amplification
4 pycles 04"T for 3 seconds denaturation
BOC Jor 1 minuiz annzaling
B8°C for 2 minuizs axdension
1 cycie [optonal)  BATC for T minuizs final exdan=ion
1 eycle L sk

Analyra 2 5yl of the reaction products by agarese gel elacinophoresss. Siors

tha remainder of the neaction &t —A0°C

Additional profocol information is availsble in Technical Bulistin #TE220,
 PrEMmaga com

availanls onling at: wew

DRDERIMG/ TECHMICAL INFORMATION:

WIELIIDMESa.com = Phaone G0G-27 44330 or B00-356-2626 = Fax B0B-277-261

\

Aozsria
rasciorm.
5 LR Fired o DR
e ryrineas
e S wiwr A,
i
¥ n—:n::‘l:l
Anaiyae podecm
=y g e
‘sackrphanas.

o
Promega
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8.3 Instruction for MyTaq™ Red Mix (1/2)

Simgs nd mabily:
™ -
HFTEI] R'Bd H“: wmn-m“mm-nm““--wcuwmm

| Expiny:
Shipping On Dy ! Mus ol Cwakog sumdan Wibwr wiorsd urdhe e eoTresed condiiors and herdied comacey, fal mciviy o B b R
o353 sy PRpr—. rwaired Ll Sw acpirs o o £ T by ekl

Aalery pracavtioea:

Bamich Ho.: Sees vin BOC-250eH: 000 £ 30w remcEore: 30 5 1 3ml Plasss vlar iz B materal sfely debs shead b urker mloration.

) Cunlky sorand speciicrdona:
Sl 31 IBicline cpanmma under B30 G001 Maragemant Sysiam. by Tes Rad Wiz and 81 comporeans aw
acarmiewy isind f iy owcsashs  efcleny, semadiety, shaesrca ol racasss
COmAMTITAON Bns abaercy of rucEs BoS conteTineSan pricr o el
BIOLINE Fiomsa:

I :— Fassnh s 20

Description

Ky Taq™ Fed Mix bs & resdy-io-ume Jy mbe for fast, highiy-specfic PCRL The advanced fomuiation of Wy Tag Risd Mix exhibits more robust

ampification San other commonly wsed polymenses, defvering very high yeid over & wide range of PCH i=mplates, and making & the

eal choice for most mouline assays. kiyTag Red Mir contain Al the reagenk (nciuding stabllzers) recessary for ouble-free FCR

reaction s=t up. The product is suppllsd corvenlendy all Inone fube, reducing e number of pipeBing stps and fadliafing Increased
eficiency, throwghput and rproducdbilBy.

The spedaly designed MyTaq Red formuiafion does nof interfere with the PCS and aliows users o oad samples dredly onbo a gel after
iz PCR without the need o add loading bufler.

W Taq Resd Mix only requires the sddBon of iempiale, primers and water, rsdiucng e sk of pipsting ermors and contamirabion as weil xs
shortening the set-up Hme.

Componants Important Conalderations and Optimization
|m " |mm Tre opimal corditions wil vary from meachion o reaction and o
‘depencient on the iempiateprimens ussd
T Foed MLy, 2 4x 1.35m 0¥ 1.25ml

Primars: Forward and reverse primers are generally used a the
final comosnfrabion of 02-0EpM =ach Az a stxrfimg point we
recomemend using O-Spld as & final conceriralion (Le. 20pmol of esch
iprirmer jper S0y resaction volame, Too high @ prires conceniration can
redure the spescificty of priming, resuting in mon-spectic produces.

Standard MyTaq Red Mbx Protocol
When desigring mers we ecommend wsing  primer-design
The foliowing profocol = %or 2 standard S04 macion and can be used mmuF:'nm (higifoc W mit sdu/prirer ) or vsusl
5 2 2arng point for reacton opkmiz3bon. CaP™ (ritpidrasohwans.com) wih moncealent and dhalent cation
mrcenrabions of 0mid and 3mid respectvely. Frimers sould Rave
PCRI'HM'IH-II} A mefing emperwre (T of sppmcee 51T

g e T =Y

Templais: The amount of femplate In e resction depends
Tempiate Z00ng mainy on B Gpe of DA used. For Semplabes. with low struchesl
B S0 mepiextty, such as plasmid DA, we recommend) weing SOpg-10mg
i cochl ) DfA per S0yl reacton woiume. For sukcanpobic gerormic DA, we
Wiy Tag Red i, 2x =l recommend & staing amount of 200ng DA per S0l reaction, is
o be warled bebeesn Sng-S00ng. E B impodant D awoid using
Water (adHy D up bo S0pl mmplai resuspended I EDTA-monkining scitions (=g TE
bufer) since EDTA chsiates fres g™
PCR cycling condithons:
Wi “wd&uhmlnﬂ-m ey Initial denafuration: An Initial deraturation sbep of Amin &t 55°C
s recommended for non-mompiey templaies such &5 plasmid DA or
Ehap Tamiperatuns Time Cynisg ClfdA. For mome complex fempiaies such o5 ekanoic penomic
N ¥4, ionger Inital derasturation Bres of up Io 3mins are reguirsd In
Irital denaturaton 95"C Amin 1 rcier oo Taciube complete ~eibng of e DhA,
Denaturaton 550 158
Denabwabion: Cur protocol recommends a 153 cycling
Annsaing” Liz=r 153 i I denshwrabion siep af S50 wihich s aiso suted fo GC-ich Eeplabes,
desermined howsser for low 0 confent (40454 t=mpines, e densturaion
Exension” T'C 10 Bme o be decrensed down i S5
" Thass pAITSEST THy MR opfiminaicn, Saas reler i the imporiant
Cormikisrsiams and POR OpSmoegan secon H aesded
asau cory wmalt zom

P vl
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8.3 Continue (2/2)

Annealing temperature and Sme: The optimal arnealing tempera-
fure ks depersient upon T primer sequences nd s usualy 2500 be-
iow the lower T of the pair. We recommend nupning & Eperatans
gradent i determine: e optimal annealing temperaiure, alemabety
S5"C can be used as 3 siwting point. Dependng on the reacton the
aneaing e cn aiso be reduced fo 5s.

Extencion termperature and Gme: The swtenzion shen should b=
perfommes & 720, The extension Eme depends on the length of the
amplcon and the complesty of the femplaie. For low complexsiy
fempials such as plasTid DA, an exiersion bere of 10s 15 sufliclent Sor
ampicons under kb or up bo Skb. For ampification of fragments. over
1kt from  high complesdty tempiaie, such 25 eukanobic geromic DA,
longer extersion times are reoommended. 0 order o find the fastest
opmal condifon, we suggest InCeEmenting the extension Bme
SuDcESsheely up fo 30k,

Troubiashoating Gulda
Protiam |P0&IHGCI.H
Missing companent - (Check reacion set-up and wolumes wed
- Check the aspect and the concentrations of all components 25 wel as the: shorage cond-
o Hons. ¥ nepessary ket each component indhdoually In conboled reactions
Ho PCR
- Derrenze the ammealing Erperaue
prodiut - Fun a emperatne gradient i detenmine the optmal annealing bemperashre
onditions not opd
i PREEETE |- increase e evtersion tme, especially P anpityng akong Saget
- creaee e number of oyTies
DETicult bermpiale = Inrease e denaburation e
Exressive cyoing - Decrense the nurber of Groies
Extenzion Sme foo long - Decrease the evbersion fme
Smaaring
Arnealing te-peratrs oo low - e e amealing empershrs
or
Mon-Zpecifig. | Frimer concentratan bbo high - Decrense primes conceniestion
prosducts
Exiension during set-up - Kiake sure @il peactions ane sef-up on ioe. Sun neaction &5 quickly as possibie
- Repiace each component in order i find e possible souce of coniamination
- Extup e FCR and analyze Te FCR roduct In separaled aress

Tachnical Support

F e roubleshooing quide doss not soive the cficulty you are
expeniancing, pisase contact your loml distribulor or our Technical
Eupport with details of neacion s=tup, Oaing condiSons and
reieant dats.

Emal: echibialine com

TRADEMAFw S
MsTag e Hyparbaccer are Tademada of Dol Rasgesis Lid

sssociated Products
| cat Mo
S0g B2 102=
Agymse tahiefs N0g BEI-L 2T
HyperLaside=™ 1k 200 Lanes SIS
SureClean Pius 1x5m BI-3ITT

]

Wabate wrw bizing cory amwt b @tilea tom

28



8.4 Agarose Gel Representative Image

e e — e —— ——- —————

L PCPLP2 P3 PAP5 I1 12 I3 14 15 W1 W2 W3 W4 NC

.

D o - = > W S e

L : Ladder 100-bp

PC : Positive control

NC . Negative control

P . Putrajaya

I . ISPCA

W : PAWS

Yellow arrow  :  Position of final PCR product — 401-bp
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8.5 Samples details

No. | Shelter Gender | FmoPV urine | FmoPV in kidney
1 Putrajaya M Negative NA
2 Putrajaya IF Positive NA
3 Putrajaya IF Negative NA
4 Putrajaya M Positive NA
5 Putrajaya M Positive NA
6 Putrajaya IF Positive NA
7 Putrajaya IF Positive NA
8 Putrajaya g Positive NA
9 Putrajaya IF Negative NA
10 | Putrajaya IF Negative NA
11 Putrajaya IF Negative NA
12 | Putrajaya IF Negative NA
13 Putrajaya IF Negative NA
14 | Putrajaya IF Positive NA
15 Putrajaya IF Negative NA
16 | Putrajaya M Positive NA
17 | ISPCA SF Positive NA
18 | ISPCA SF Positive NA
19 | ISPCA SF Positive NA
20 | ISPCA SF Positive NA
21 | ISPCA CM Negative NA
22 | ISPCA CM Negative NA
23 | ISPCA SF Positive NA
24 | ISPCA SF Positive NA
25 | ISPCA SF Negative NA
26 | ISPCA CM Negative NA

30

IM: Intact male
CM: Castrated male
IF: Intact female
SF: Spayed female
- : Unknown

NA: not applicable




27 | ISPCA CM Negative NA
28 | ISPCA SF Positive NA
29 | PAWS M Negative NA
30 | PAWS M Negative NA
31 PAWS IF Positive NA
32 | PAWS SF Negative NA
33 | PAWS IF Negative NA
34 | PAWS M Negative NA
35 | PAWS IF Positive NA
36 | PAWS IF Negative NA
37 | PAWS CM Negative NA
38 | PAWS M Negative NA
39 | PAWS IF Negative NA
40 | PAWS IF Positive NA
41 PAWS SF Negative NA
42 | PAWS IF Negative NA
43 | PAWS IF Negative NA
44 | PAWS SF Positive NA
45 | PAWS IF Negative NA
46 | PAWS M Negative NA
47 | PAWS M Negative NA
48 | PAWS - Negative NA
49 | PAWS IF Negative Negative
50 | PAWS - Negative Negative

31

IM : Intact male
CM : Castrated male
IF : Intact female
SF : Spayed female
- : Unknown

NA: not applicable






