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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.

Oleh
HEMADEVY MANORAJ
2015
Penyelia: Dr. Farina Mustaffa Kamal
Penyelia Bersama: Dr. Khor Kuan Hua,

Dr. Gayathri Thevi Selvarajah

Morbillivirus felin (FmoPV) adalah virus negatif RNA yang tergolong dalam
keluarga Paramyxoviridae. FmoPV telah dikesan baru-baru ini pada kucing di Hong
Kong dan Jepun, dan dihubungkaitkan dengan nefritis tubulointerstisial. Dalam kajian
ini, sampel darah dan air kencing telah diambil daripada 35 kucing milik pelanggan
yang dibawa ke Hospital Veterinar Universiti- Universiti Putra Malaysia (UVH-UPM)
dan klinik veterinar swasta yang turut menyertai kajian. Kriteria pemilihan untuk kajian
ini adalah termasuk kucing yang sihat, dan mempunyai penyakit buah pinggang/sistem
urinari. Analisis serum urea dan kreatinin serta graviti khusus air kencing telah

dijalankan untuk menilai status kucing samaada berpenyakit buah pinggang/sistem

xii



urinari. Saringan FmoPV dijalankan dengan menggunakan sampel yang telah dikumpul
dan ujian reaksi rantai polimerase transkriptase membalik (RT-PCR) dua langkah
konvensional untuk membesarkan sebahagian daripada urutan N-gen virus ini. Daripada
25 kucing yang diuji bagi sampel-sampel darah, 1 kucing (4.0%) telah disahkan positif
FmoPV. Di samping itu, 17 daripada 27 kucing (63.0%) yang diuji untuk sampel air
kencing adalah positif untuk FmoPV. Selain itu, daripada 17 kucing yang diuji untuk
kedua-dua sampel darah dan air kencing, 1 kucing (5.9%) telah disahkan positif FmoPV.
Prevalens FmoPV di Malaysia adalah 48.6%. Analisis chi square menunjukkan tiada
hubungan yang signifikan antara kucing yang berpenyakit buah pinggang/sistem urinari

dan FmoPV (P=0.11).

Kata kunci: Morbillivirus felin, kucing, berpenyakit buah pinggang/sistem urinari,

prevalens, ujian RT-PCR konvensional.
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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.

By
HEMADEVY MANORAJ
2015
Supervisor: Dr. Farina Mustaffa Kamal
Co-Supervisors: Dr. Khor Kuan Hua,

Dr. Gayathri Thevi Selvarajah

Feline morbillivirus (FmoPV) is a negative-sense, single stranded RNA virus
that belongs to the family Paramyxoviridae. The FmoPV has been recently detected in
cats in Hong Kong and Japan, and is associated with tubulointerstitial nephritis. In this
study, urine and blood samples were collected from 35 client-owned cats presented to

the Universiti Veterinary Hospital- Universiti Putra Malaysia (UVH-UPM) and

Xiv



participating private veterinary clinics. Healthy and renal/urinary-diseased cats were
included in this study. Serum urea-creatinine and urine specific gravity analyses were
performed to assess the renal or urinary disease status in these cats. FmoPV screening
of the collected samples were conducted using two-steps conventional reverse-
transcriptase polymerase chain (RT-PCR) assay amplifying a part of N-gene sequence
of the virus. Of the 25 cats screened for the blood samples, 1 cat (4.0%) was tested
positive for FmoPV. In addition, 17 out of 27 cats (63.0%) screened for urine samples
were tested positive for FmoPV. From 17 cats screened for both blood and urine
samples, 1 cat (5.9%) was tested positive for FmoPV. The prevalence of FmoPV in
Malaysia is 48.6%. Chi square analysis revealed no significant association between

renal/urinary diseased cats and FmoPV (P=0.11).

Key words: Feline morbillivirus, cats, renal/urinary-diseased, prevalence, conventional

RT-PCR assay.
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1.0 INTRODUCTION

Feline morbillivirus (FmoPV) is a negative-sense, single stranded RNA virus that
belongs to the family Paramyxoviridae. Paramyxoviruses are divided into two
subfamilies, which are Paramyxovirinae and Pneumovirinae. There are seven genera
classified under the subfamily Paramyxovirinae besides the Morbillivirus, namely
Respirovirus, Rubulavirus, Henipavirus, Ferlavirus, Aquaparamyxovirus and
Avulavirus (Audsley& Moseley, 2013). FmoPV was first isolated and characterized in
2012 in Hong Kong (Woo et al., 2012). The FmoPV was later detected in Japan with
similar pattern of phylogenetic analysis that has been done previously in Hong Kong.
The sequence from Japan isolates are similar to the Hong Kong isolates, with 92.0-
94.0% nucleotide sequence identity (Furuya et al., 2013). According to Park et al.,
(2014), the FmoPV genomes encodes eight types of structural and non-structural
proteins, which are the N, P/V/C, M, F, H and L proteins. The L gene of the FmoPV
was identified and sequenced in the study conducted in Hong Kong (Woo et al., 2012).

FmoPV is related to the tubulointerstitial nephrits (TIN) in domestic cats which
involves primary injury to the renal and eventually leads to renal failure. The virus is
assumed to be involved in renal pathologic process as FmoPV was mostly detected in
the urine samples (Woo et al., 2012). However, a study that was conducted in Japan to
isolate and characterize the FmoPV in domestic cats revealed that there was no

association between the FmoPV infection and TIN (Sakaguchi et al., 2014).



In Malaysia, no prevalence study has been conducted to detect the presence of
FmoPV infection. In addition, it would be particularly interesting to determine the
association between FmoPV and renal/urinary system diseases.

Thus, the objectives of this study include:

1. To detect the presence of feline morbillivirus in Malaysia.
2. To determine the prevalence of feline morbillivirus in Malaysia.
3. To determine the association between renal/urinary system diseases and feline

morbillivirus.

The hypotheses for this study were:
1. Feline Morbillivirus is prevalent in cats in Malaysia.
2. There is a significant association between renal/urinary system diseases and

feline morbillivirus.



2.0 LITERATURE REVIEW

2.1

2.2

Paramyxoviruses

Paramyxoviruses are negative sense and single stranded RNA viruses of
13-19 kb in size. The family Paramyxoviridae are further divided into
subfamilies, which are the Paramyxovirinae and Pneumovirinae (MacLachlan &
Dubovi, 2011). There are seven genera classified into the subfamily
Paramyxovirinae, namely  Respirovirus, Rubulavirus,  Morbillivirus,
Henipavirus, Ferlavirus, Aquaparamyxovirus and Avulavirus (Audsley &
Moseley, 2013). The genome of viruses in this subfamily encodes 9 to 12 types
of protein; N, P, L, M, F and H that sometimes overlap within the
phosphoprotein P. The paramyxovirus replicates in the cytoplasm of the infected
cells and continuation of the replication is ensured with the presence of

actinomycin D (MacLachlan & Dubovi, 2011).

Morbillivirus

Morbilliviruses has been associated with significant diseases in both
wildlife and domesticated animals besides humans. Morbillivirus infection was
reported affecting a wider range of animal host which includes the large felids,

seals and dolphins (MacLachlan & Dubovi, 2011). Quigley et al., (2010)
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documented the first case of morbillivirus infection in a wild free ranging
Siberian Tiger. The examples of diseases listed under the genera Morbillivirus
are measles in humans, rinderpest in small ruminants, and canine distemper in
dogs and large felids (de Vries et al., 2015). Canine distemper has been often
diagnosed in dogs and animals in the family Canidae (Sakai et al., 2013).
Recently, the canine distemper virus has transmitted to other species of animals
such as the ferrets, raccoons, seals and long-tailed macaque. Canine distemper is

one of the causes of fatal disease in many species of carnivores (Barrett, 1999).

Diagnostic assay available for morbillivirus

Standard serological techniques, virus isolation, or antigen detection tests are
usually used to diagnose morbillivirus infections (MacLachlan & Dubovi, 2011).
Morbillivirus are made up of single strand of RNA, hence the viral RNA must be
converted using reverse transcriptase into DNA before proceeding further to
PCR assay. Therefore, two steps reaction that is known as reverse
transcription/polymerase chain reaction (RT-PCR) should be conducted (Barrett,
1999). Furthermore, morbillivirus can be characterized at the genetic level by
doing sequence analysis of the DNA product obtained from RT-PCR (Barrett,
1999). The sensitivity, specificity and rapidity of RT-PCR compared to other
conventional methods makes this assay as a first choice diagnostic test (Elia et

al., 2006). The disadvantage of this method is it is not suitable for decomposed
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tissue samples. Histopathological examination and immunostaining on fresh
tissue sample allows diagnoses of morbillivirus infections for different types of

species (Kameo et al., 2012; Woo et al., 2012).

Feline Morbillivirus (FmoPV)

The absence of morbillivirus infection in domestic cats triggered a large
screening study in Hong Kong to identify previously unrecognized morbillivirus
in cats (Woo et al., 2012). This lead to the first molecular epidemiology study
and FmoPV was discovered and isolated in the stray cats’ population in Hong
Kong. Following this report, the FmoPV was then detected in Japan (Furuya et
al., 2013: Sakaguchi et al., 2014).

The genome of FmoPV encodes eight structural and non-structural
protein which includes N, P/V/C, M, F, H and L proteins. The complete genome
size of FmoPV is the largest among the morbilliviruses, which is 16, 050 bases
(Park et al., 2014). The FmoPV was first detected using urine, rectal, oral swabs
and blood samples from stray cats in Hong Kong. The viral RNA obtained from
these samples were used to detect the FmoPV RT-PCR while viral culture of
urine sample was done using the Crandell-Rees feline kidney (CRFK) and
VeroE6 (African green monkey kidney) cells. Besides that, the antibodies

against N protein of FmoPV was also detected using Western Blot analysis and
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histopathologic examination of necropsy kidney tissue that were FmoPV

positive samples (Woo et al., 2012).

Association between tubulointerstitial nephritis (TIN) and FmoPV

Woo et al., (2012) discovered aggregates of inflammatory cells and
tubular degeneration in Kkidneys in cats confirmed with FmoPV using
histological examination. Cauxin expression was detected in the degenerated
tubular epithelial cells. These findings are compatible to TIN. Furthermore,
immunohistochemistry staining performed on the same organs using the guinea
pig serum positive for anti-FmoPV N protein antibody revealed localization of
FmoPV in renal tubular cells. Further investigation by Woo et al., (2012)
revealed that there were a positive association between TIN and FmoPV
infection using RT-PCR assay on kidney, plasma and urine samples from 27
stray cats. Since FmoPV was detected mostly in urine samples, it was
hypothesized that FmoPV is associated with renal pathologic process (Woo et
al., 2012).

On contrary, a similar study was conducted in Japan to isolate and
characterize the FmoPV in a population of domestic cats. However, no clear
relationship was found between FmoPV infection and nephritis (Sakaguchi et
al., 2014). Besides RT-PCR, this group of investigator isolated FmoPV from

urine samples using the CRFK cells inoculation. In addition, indirect
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immunofluorescence assay (IFA) was also carried out to detect the viral antigens
and immunoblot analysis to detect the antibodies against FmoPV. Their results
from immunoblot analysis shown that some cats infected with FmoPV may or
may not have detectable antibodies and it was presumed that each cats elicit
antibodies against FmoPV in different ways.

Furthermore, based on the phylogenetic analyses by Sakaguchi et al.,
(2014), it was proposed that there might be different antigenicity of each strain
of FmoPV. Besides that, they also detected cross-reactivity between FmoPV and
canine distemper virus (CDV) as anti-CDV dog sera responded to FmoPV
antigens in their study. This may be due to the polyclonal antibodies used that
was not specific and re-evaluation of anti-FmoPV antibodies was suggested for
future studies. In addition, Sakaguchi et al., (2014) suggested an epidemiological
study which includes larger number of cats with experimental infection to make
any significant conclusions on FmoPV infection besides determining the

association between TIN and FmoPV.

Detection rate of FmoPV in Hong Kong and Japan using RT-PCR

FmoPV was detected in various samples from both Hong Kong and

Japan. In Hong Kong, the RNA of FmoPV was detected in 53 urine samples, 4

rectal swabs and 1 blood sample out of 457 stray cats with the detection rate of



FmoPV using RT-PCR 12.0%, 0.88% and 0.22%, respectively. Two cats were
positive for both urine and rectal swabs (Woo et al., 2012).

In Japan, FmoPV RNA was detected in both blood and urine samples
(Furuya et al., 2013). Five out of 82 urine samples were tested positive for
FmoPV while 1 out of 10 blood samples was tested for FmoPV with a detection

rate 6.1% and 10.0%, respectively (Furuya et al., 2013).



3.0 MATERIALS AND METHODS

3.1

3.2

Animals

Thirty-five cats presented to the Universiti Veterinary Hospital-
Universiti Putra Malaysia (UVH-UPM), Serdang and participating private clinics
were sampled in this study. Of the 35 cats, 22 healthy cats (63.0%) were
presented for castration, ovariohysterectomy, regular check-up or vaccination,
while 13 renal/urinary system diseased cats (37.0%) were presented for feline
lower urinary tract disease or choric Kidney disease. Institutional Animal Care
and Use Committee (IACUC) approval was obtained before carrying out this
project (FYP- 2014/FPV.011). In addition to that, client consent was also

obtained before collecting samples from each cat (Appendix 8.1).

Inclusion criteria

Serum urea-creatinine analysis and urine specific gravity reading was
obtained as sample inclusion criteria of this study. All the cats were further sub-
grouped into 2 categories as followings; (i) healthy cats - cats with normal serum
urea level ( reference range, 3.0 — 10.0 mmol/L), normal serum creatinine level
(reference range, 60 — 193 umol/L) and normal urine specific gravity (USG)

(reference range of >1.035) and (ii) renal/urinary system diseased cats with
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elevated serum urea >10.0 mmol/L, elevated serum creatinine >193 pmol/L and
reduced urine specific gravity <1.035.

Information from each cats recruited into the study were obtained from
the patient’s file retrieved. Information such as patient signalment and any
previous history of renal/urinary system problems were filled into the patient

information form (Appendix 8.2)

Sample collection

Blood samples of 1.0 mL were collected into each EDTA and plain tubes
(Vacutest®, Italy) using 23G or 25G needles (B.Braun®, Germany) and 1 mL
(B.Braun®, Germany), or 3 mL syringes (Terumo®, Phillipines) via jugular or
saphenous venipuncture technique. Urine samples of 5.0 — 10.0 mL were
collected into urine collection container via manual compression technique or
cystocentesis. Blood and urine were sampled for serum urea creatinine and urine
specific gravity reading respectively. The remaining blood and urine samples
were then subjected for viral RNA extraction and two-step conventional RT-

PCR. All samples were kept on ice before processing.

10



3.4

3.5

Serum urea-creatinine analysis and urine specific gravity

The blood collected in the plain tube was centrifuged using centrifuge
machine (Hettich Zentrifugen, Germany) and the serum was obtained. The
serum was then collected in a micro centrifuge tube and sent to the Haematology
and Clinical Biochemistry Laboratory, Faculty of Veterinary Medicine,
Universiti Putra Malaysia (UPM) for the serum urea-creatinine analysis. The
urine specific gravity reading (USG) was determined using a refractomer (Atago

T2-NE Clinical, Japan).

Viral RNA extraction for blood and urine samples

The whole blood from the EDTA tube was used for the viral RNA
extraction using QlAamp® RNA Blood Mini Kit (Germany) as instructed by the
manufacturer (Appendix 8.3). The machines used throughout these process were
vortex mixer (Snijder Tilburg, Holland), centrifuge machine (Hettich
Zentrifugen, Germany).

The urine sample was first centrifuged (Hettich Zentrifugen, Germany) to
obtain the supernatant. A 1mL RNAlater® was mixed to 5 mL supernatant and
vortex mixed (Snijder Tilburg, Holland). The viral RNA extraction was then

carried out using the QlAamp® Viral RNA Mini Kit (Germany) as instructed by

11



the manufacturer (Appendix 8.4). Other machine used for these processes

includes benchtop micro centrifuge (HettichMikro 20, Germany).

3.6 RNA Quantification
Viral RNA was later quantified using the Eppendorf BioSpectrometer®
(Germany) and Eppendorf pCuvette (Germany) to obtain the concentration

before subjected to the RT-PCR.

3.7  Two-steps conventional reverse transcriptase polymerase chain reaction

(RT-PCR)

The first step of the RT-PCR was to convert the RNA to cDNA using the
SensiFAST™ c¢cDNA Synthesis Kit (Bioline, United Kingdom) as instructed by
the manufacturer (Appendix 8.5). The second step of the RT-PCR was to
amplify the DNA using MyTaq™ Mix (Bioline, United Kingdom) as instructed
by the manufacturer (Appendix 8.6). The machines used for both these steps
were benchtop micro centrifuge (Eppendorf, Germany) and thermal cycler

(C1000 Touch™ Thermal Cycler, California).

12



3.8

3.9

Agarose Gel Electrophoresis

The product from the second step of the RT-PCR was used to run the
Agarose Gel Electrophoresis using 1.5% Agarose gel and Bio-Rad PowerPac
300 (USA). This step was done to separate the DNA according to the length of
the base pairs The DNA fragments were then visualized using the Bio-Rad Gel

Doc™ (USA).

Statistical Analysis

The statistical analysis was performed using the GraphPad Prism®

software (GraphPad Software Inc, USA). The association between diseases of

the renal/urinary system and detection of feline morbillivirus was analyzed using

the Chi-square test, with 95% confidence interval (95% C.I)

13



4.0 RESULTS

4.1  Descriptive data of the sample size

4.1.1 Age

The cats sampled in this study were categorized into the age
groups based on American Association of Feline Practitioners/American Animal
Hospital (AFFP-AAHA) Feline Life Stage Guidelines (Appendix 8.7). Majority
of the cats recruited are the junior cats (n=15), followed by the prime, senior,
mature, kitten and geriatric categories. The age range of cats sampled in this
study was between 6 months old to 18 years old with an average age of 4.7 years

old as seen in Table 1.

Table 1: Age categories of the cats sampled

Categories Age No. of cats sampled (n)
Kitten Birth to 6 months old 1
Junior 7 month to 2 years old 15
Prime 3 years to 6 years old 9
Mature 7 years to 10 years old 4
Senior 11 years to 14 years old 5
Geriatric 15 years old and above 1

14



4.1.2 Sex

The data of sex categories of this study was retrieved and tabulated in
Table 2. Twenty-two male cats and 13 female cats were recruited. Out of the 22
male cats, 8 were castrated while 14 were intact male cats. Four out of the 13

females cats were spayed 9 were intact female cats.

Table 2: Sex categories of the cats sampled

Categories No. of cats sampled (n)
Intact male 14
Castrated male 8
Intact female 9
Spayed female 4

15



4.1.3 Type of management

The data of the management of cats sampled in this study was

categorized and tabulated in Table 3. Thirty cats were managed indoor while five

were semi-roamers.

Table 3: Type of management of the cats sampled

Management No. of cats sampled (n)
Indoor 30
Semi-roamer 5

16




4.2  Healthy and renal/urinary system diseased cats

Based on the inclusion criteria and sub-grouping set in this study, out of 35

cats, twenty-two (63.0%) cats were healthy and thirteen cats (37.0%) were with

diseases related to the renal/urinary systems.

Table 4: Healthy and renal/urinary diseased cats

Categories No. of cats sampled (n) Percentage (%)
Healthy 22 63.0%
Renal/urinary diseased cats 13 37.0%

17



4.3  Detection rate of FmoPV in blood samples (n=25 cats)

The detection of FmoPV in blood samples in this study was found to be

4.0% whereby 1 cat out of 25 cats sampled was positive for FmoPV.

Table 5: Detection rate of FmoPV in blood samples by using RT-PCR

Categories No. of cats sampled (n) Detection rate in blood
samples (%0)
FmoPV positive 1 4.0%
FmoPV negative 24 96.0%
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4.4  Detection rate of FmoPV in urine samples (n=27 cats)

The detection of FmoPV in urine samples in this study was found to be

63.0% with 17 out of 27 cats sampled were positive for FmoPV.

Table 6: Detection rate of FmoPV in urine samples by using RT-PCR

Categories No. of cats sampled (n) Detection rate in urine
samples (%0)
FmoPV positive 17 63.0%
FmoPV negative 10 37.0%

19




45 Prevalence of FmoPV

The prevalence of FmoPV in this study was 48.6% with 17 out of 35 cats

sampled detected positive for FmoPV as seen in Figure 1.

Prevalence of FmoPV

13
9 9
4 u FmoPV +ve
l E FmoPV -ve

Healthy cats Renal/urinary system diseased
cats

14

12

10

No. of cats
N EaN [e)] (0]

o

Health status
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4.6  Association between renal/urinary system diseases and FmoPV

Chi-square analysis was done and the data was tabulated in Table 7. Based

on the Chi-square analysis, there was no association (P=0.11) between presence

of renal/urinary system disease with detection of morbillivirus in this cohort of

cats.

Table 7: Data analysis to obtain the association between renal/urinary
svstem diseases and FmoPV

Data FmoPV | FmoPV | Total P Odds 95%
Analyzed positive | negative value Ratio Confidence
Interval of the
Difference
Lower | Upper
Healthy cats 13 9 22
Renal/urinary 4 9 13 0.11 3.250 0.7602 | 13.89
system
diseased cats
Total 17 18 35
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5.0 DISCUSSION

5.1 Detection rate of feline morbillivirus

The detection rate of FmoPV was found to be 4.0% in the blood and 63.0%
in urine sample. The result of our study is consistent with the study done by Woo
and company in 2012 where detection of FmoPV is higher in urine samples
compared to the blood samples (Woo et al., 2012).

In contrast with study done by Furuya and co-researchers in 2013, the
detection of FmoPV in blood samples was higher than the urine samples. However,
the sample size (n=10) was smaller than the present study which would possibly

give a higher detection rate in that study.

5.2 Prevalence rate of feline morbillivirus

The prevalence of feline morbillivirus in this study is 48.6%. In comparison
with other reported study, the prevalence of FmoPV in Hong Kong was 12.3% (Woo
et al., 2012) and in Japan was 6.5% (Furuya et al., 2013). Based on these results
obtained in our study, the prevalence of FmoPV was higher most probably due to
sample selection whereby the cats in this study was grouped into healthy and
renal/urinary system diseases while random sampling was done in both Hong Kong

and Japan. Besides that, the geographical location of our sampling area was
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5.3

restricted to one state/region while the sample collection of the other studies
involved a much larger geographical location involving different regions (Sakaguchi

etal., 2014).

Association between renal/urinary system diseases and feline morbillivirus

In this study, it can be concluded that there was no significant association
between presence renal/urinary system diseases and detection of morbillivirus in
cats. However, the study conducted by Woo et al., (2012) shown that there was
significant association between tubulointerstitial nephritis and feline morbillivirus.
This is based on (P<0.05) by Zar, (1999). Sakaguchi et al., (2014) reported that no
clear relationship was found between FmoPV infection and nephritis which was
determined by detection of FmoPV RNA in urine and/or anti-FmoPV antibodies.
The classification of cats with diseases related to the renal/urinary system in this
cohort was based on both serum urea/creatinine and USG analysis which did not
accurately reflect the current pathological state of a particular cat. Therefore,
histopathological examination of kidneys of the FmoPV positive cats is
recommended to determine the pathological state of a FmoPV positive cat and the
association with tubulointerstitial nephritis. Furthermore, an epidemiological study
with larger sample size from various locations besides Selangor is recommended in

further study to understand the association between renal/urinary system diseases
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and FmoPV. Other cats such as the pet cats and the stray cats can be sampled to
determine the actual prevalence of FmoPV in Malaysia.

In this study, the detection rate of FmoPV in healthy cats was higher
compared to those with concurrent renal/urinary system-diseases. Since the
epidemiology and the direct pathological consequences of this virus is unknown,
further study should be carried out to determine the association between
renal/urinary system diseases and FmoPV.

In 2011, MacLachlan & Dubovi stated that standard serological; antigen
detection tests and virus isolation were usually done to detect morbillivirus
infections. Test kits for common morbillivirus infection such as for the CDV are
available in the market (Appendix 8.8). This test kit would decrease the time
consumption and work load in detecting the virus unlike the standard serological or
virus culture in the laboratory. Further study should be carried out to understand the
pathogenesis and the antigen-antibodies which may help to produce test Kits for
detection of FmoPV antigen.

According to Buczkowski et al., (2014) vaccines have been available for
other diseases caused by morbillivirus such as the measles, rinderpest, canine
distemper and peste des petits ruminats. Additional development of vaccines will aid
the disruption of circulation of these morbilliviruses and even eradicate them in the
near future as vaccination could be the best way to fight against morbilliviruses

infection (de Vries et al., 2015).
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6.0 CONCLUSIONS AND RECOMMENDATIONS

The detection rate of feline morbillivirus in Malaysia is 4.0% in blood
samples and 63.0% in urine samples. Since the sample size is quite small and do not
include other factors in the inclusion criteria such as the type of management of the
cats, a larger sampling size with more inclusion criteria could reflect a better
detection rate in a larger cat population.

The prevalence of feline morbillivirus in Malaysia is 48.6%. This prevalence
is higher compared to the other studies conducted. Sampling collection were from
cats in a smaller region of the Klang Valley. Therefore, a larger sampling size and
area will cover more cats with different backgrounds (i.e. pet and stray cats) to
determine the true prevalence rate of feline morbillivirus in Malaysia.

Lastly, we could conclude from this study that there was no significant
association between the renal/urinary system diseases and feline morbillivirus.
Besides that, phylogenetic analysis is recommended to compare the local isolates
with the isolates found in other studies to determine the origin and relationship of
our local isolates. In addition, virus culture and isolation of our local FmoPV should

be conducted to maintain the viral RNA stock found in our local cats.
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8.0 APPENDICES

8.1

Client Consent Forms ( English and Bahasa Melayu)

U[P[M

FAKULTI PERUBATAN VETERINAR
UNIVERSITI PUTRA MAT AYSIA

Borang Persetujuan Pelanggan

Tajuk Kajian: Saringan Molelul ‘Feline Morbillivirus’
di Hong Kong dan Jepun Kajian ini jugza menunjukkan bahawa terdapat ubungan yang sisnifikan antara
morbaliivires kucing dan penyakit buah pingzang kronik (CED). Kajian ini akan membantu kami untuk
mengesan kehadiran morbadiivirus kucing di kucing tempatan dan persatuan virus denzan CED. Selain it
kajian mi juza akan meninskatian pemahaman kami tentang virus it sendin dan profil molekul dan kucing
vang morbillivirus positif. Kajian ini diawasi oleh doktor haiwan kams sendini. Dr. Fanina Mustaffa Kamal
dan Dr. Khor Kuan Hua.

Untuk menjalankan kajian mi, kams hanya memeriukan sejumlah kecil darah dan air kencing dan
kucing anda Senma sampel akan dikumpul oleh doktor haiwan berdaftar yang berpenzalaman Setiap
langkah akan diambél unfuk memastkan bahawa pengumpulan darah dan air kencing akan dilakukan
dengan stress yang minima untuk hawan kesayanzan anda.

Jika anda membuat keputusan unruk mengambil bahagian dalam projek ini, kams menawarkan saru
ujian serum kreatinmn urea-analisis percuma, vang bernilai RM16.00.

Terima kasth atas penyertaan anda bagi menjayakan kajian mi.

Saya denzan m: membeni kebenaran untuk mengambil darah dan air kencing daripada haiwan kesayanzan
saya. Jika anda mgn dimakumkan mengenai hasil kajian kami, sila berkan kams e-me! dan nomber telefon
anda:

Nama Pelangzan: Nama Haiwan: No. Ess:

Tandatangan:
Albmar e-mel
Tankh:
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8.1 Continue

AT
UMz

1

FACULTY OF VETERINARY MEDICINE
UNIVERSITI PUTRA MAT AYSIA
Client Consent Form
Research Tifle: Molecular Screening of Feline Morbillivirus

We invite you to particzpate i a study to detect the presence of Feline Marbillivirus; a virus spacies
that has been recently discovered and isolated in domestic cats in Hong Kong and Japan The study also
revealed that there was a significant association between feline morbeltivirus and chronic kidney disease
(CED). Thus research will belp us to detact the presence of the feline morbillivinus i our Jocal cats and the
association of the virus with CKD. Besides, this research will also increase our understanding of the virus
itself and the molecular profile of feline morbillivirus-positive cats. This research is closely supervisad by
our very own veterinarians, Dr. Farina Mustaffa Kamal and Dr. Ehor Kuan Hua.

In order to conduct this study, we only require a very small amount of blood and urine samples
from your caz(s). All samples will be collectad by an experienced registered vetennanan. Every measure
will be taken to ensure that the process of blood and urine collecton will be done as swess-free as possible
for your cat(s).

If you decide to participate in this project. we are offenns a free senum ursa<reatinine analysis.
which is worth RM16.00.

We ensure that all personal information obtainad will be held confidennal.

Thank you for your participation and belpinz us I hereby mve my consent for blood and urine collection
from my cae(s). I you would Ik to be informed of the results of the study, plaase provids us your email
and contact number.

Owner's Name: Pet's pame: CaseNo:

Sizmature:
Email address:
Date:

Page 2/2
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8.2 Patient information form

MOLECULAR SCREENING OF FELINE MORBILLIVIRUS

PATIENT INFORMATION FORM

CASENO: LOCATION:
: AGE:

SEX: BREED:
DATE: WEIGHT:
VACCINATION: DEWORMING:
OWNER'S NAME:

OWNER'S CONTACT NO:

MANAGEMENT: INDOOR. OUTDOOR SEMIROAMER MULTICAT HOUSEHOLD OTHER:

HEALTH STATUS: HEALTHY CKED OUTPATIENT CED INPATIENT AKIFLUTD

HISTORY AND CLINICAL SIGNS:

DIAGNOSIS:

RESULTS:

1) PCR(BLOOD):

2) PCR(URINE):

3) SERUM UREA-CREATININE :
4) USG:
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8.3

Instructions for QlAamp® RNA Blood Mini Kit

Procedure

1.

Mix 1 volume of human whole blood with 5 volumes of Buffer EL in an
For optimal results, the volume of the mixture {blood + Buffer ELj should nof exceed
3/4 of the volume of the tube to allow efficient mixing. For example, add 5 ml of
Buffer EL fo 1 ml of whole blood, and mix in a tube which has a total volume of
28 ml.

Note: Use an appropriate amount of whole blocd. Up to 1.5 ml of healthy blood
{typically 40007000 levkocytes per microliter] con be procassed. Reduce
amount appropriately if blood with elevated numbers of leukocytes is used. (In this
case, also adjust amount of Buffer RLT in step &)

Incubate for 10-15 min on ice. Mix by vorfexing briefly 2 fimes during incubation.
The cloudy suspension becomes transhucent during incubation, indicating lysis of
erythrocytes. If necessary, incubation time can be exiended to 20 min.
Cenfrifuge ot 400 x g for 10 min at 4°C, and complefely remove and discard
supernatant.

Leukocytes will form a pellet after centrifugation. Ensure supernatant is completely
removed. Troce amounts of erythrocytes, which give the pellet o red fint, will be
eliminated in the following wash step. See page 32 if larger amounts of erythro-
cytes remain.

Add Buffer EL to the cell pellet (use 2 volumes of Buffer EL per volume of whole
blood used in step 1). Resuspend cells by vortexing briefly.

For example, add 2 m! of Buffer EL par 1 ml of whole blood used in step 1.
Centrifuge at 400 x g for 10 min ot 4°C, and completely remove and discard
supernatant.

Note: Incomplete removal of the supsrnatant will interfere with lysis and
subsaquent binding of RNA 1o the QlAamp spin column, resulting in lower yield.
Add Buffer RIT to pelleted leukocytes according to the table below. Vortex or pipet
fo mix.

When not using healthy blood, refer to number of leukocytes o determine the
volume of Buffer RLT required. Buffer RUT disrupts the cells. No cell clumps should

be visible before you proceed to the homogenization step. Vortex or pipet further
to remove any clumps.

Buffer RLT" (pl) Healthy whole blood (ml} No. of levkocytes
350 Upto 0.5 Upto2x10*
600 05115 2x 101 x 107

* Ensura S ME Is odded 1o Buflor BT jsce “Things fo do bakore siarting”).

GlAamp RNA Blood Minl Hondbook  04/2010 19
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8.3 Continue

Blood

10.

12.

Pipet lysate directly info a QlAshredder spin column in @ 2 ml collection fube
|provided) and cenfrifuge for 2 min at maximum speed to homogenize. Discard
To avoid aerosol formation, adjust pipet fo 2750 pl fo ensure that the lysate con
be added to the QlAshredder spin column in a single siep.

If too many cells have been used, afier homogenization the lysate will be too
viscous fo pipet. If this is the case, please refer fo page 32.

Add 1 volume (350 pl or 600 pl) of 70% ethanol to the homogenized lysate and
A precipitate may form after the addition of ethanol. This will not offect the
QlAomp procedure.

Carefully pipet sample, including any precipitate which may have formed, into a
new QlAamp spin column in a 2 ml collection tube (provided) without moistening
the rim. Cenfrifuge for 15 s at =8000 x g (10,000 rpm). Maximum loading
volume is 700 pl. l!l\ovohmd‘nsuplomudsﬂl)ﬂ successively load
aliquots onto the QlAamp spin column and centrifuge as above.

Discard flow-through™ and colledtion tube.

Optional: If performing optional on<olumn DNase digestion (see “DNase
treatment”, page 41}, follow steps D1-D4 |page 42) after performing this step.
Transfer the QlAamp spin column info a new 2 ml collection tube (provided). Apply
700 pl Buffer RW1 bh@hpspncohmmdcenﬁtbgﬂorlfpsd>m:tg
(=10,000 rpm} to wash.

Discard flow-through™ and collection tube.

Place QlAamp spin column in @ new 2 ml collection tube (provided). Pipet 500 pl
of Buffer RPE info the QlAamp spin column and centrifuge for 15 s ot 8000 x g
(10,000 rpm).

Discard flowthrough® and colledion fube.

Note: Ensure ethanol is added to Buffer RPE {see “Things to do before starting”).
cap and centrifuge at full speed (20,000 x g, 14,000 rpm) for 3 min.

Note: Some cenfrifuge rofors may distort slightly upon deceleration, resulfing in
flowthrough, containing Buffer RPE, contacting the QlAomp spin column.
Removing the QlAamp spin column and collection fube from the rotor may also
cause flow-through to come info contact with the QlAamp spin column.

* Flowshroegh contains Bufier RW1 or R and 1 ferakore Incompatibla with blaach. See poge 6 for safaty
Infoemation.

20
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8.3 Continue

13. Recommended: Place the QlAamp spin column in @ new 2 ml collection tube [not
provided) and discard the old collection tube with the filirate. Centrifuge ot full
speed for 1 min.

This step helps fo eliminate the chance of possible Buffer RPE carryover.

14. Transfer QlAamp spin column info a 1.5 ml microcentrifuge tube (provided) and §
pipet 30-50 pl of RNase-free water (provided) directly onto the QlAamp mem-
brane. Centrifuge for 1 min at 28000 x g (10,000 rpm] to elute. Repeat if >0.5 ml
whole blood [or >2 x 10* leukocytes) has been processed.

GlAamp RNA Blood Minl Hondbook  04/2010 21
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8.4

Instructions for QlAamp® Viral RNA Mini Kit

Protocol: Purification of Viral RNA (Spin Protocol)

This protocol is for purification of viral RNA from 140 pl plasma, serum, urine, cell-
culiure media, or cellree body fluids using @ microcentrifuge. For auiomated
purification of viral RNA using the QiAamp Viral RNA Mini Kit on the QlAcube, refer
to the QlAcube User Manual and the relevant protocol sheet.

larger storting volumes, up to 560 pl [in mulfiples of 140 pl), con be processed by
increasing the inifial volumes proporficnally and loading the GlAamp Mini column
mulfiple times, as described below in the protocol. Some somples with very low viral
titers should be concentrated before the purificafion procedure; see "Protocol: Sample
Concentration” (page 30.

Alfernatively, lorger sample volumes can be processed using one of the following kits,
which provide simulfaneous purification of viral DNA and RNA.

B GlAamp MinElute® Spin Kit* 200 ¢l

B QlAomp MinElute Vocuum Kit 500 pl

B QlAomp UliraSens® Virus Kit 1000 pl

B Reod “Important Notes” (pages 15-22] befare starfing the profocol.
B All centrifugation steps are carmied out af room temperature (15-25°C).

Things fo do before starfing

B Equilibrate samples 1o room temperature (15-25°C).

B Equilibrate Buffer AVE to room temperature for elution in step 11.

B Check that Buffer AW and Buffer AW2 have been prepared according to the
instructions on page 17.

B Add carrier RNA reconstituted in Buffer AVE fo Buffer AVL according to instructions
on page 15.

Procedure

1. Pipet 560 pl of prepared Buffer AVL containing carrier RNA into a 1.5 ml
microcentrifuge tube.
If the sample volume is larger than 140 pl, increase the omount of Buffer

AVl-carrier RNA proportionally (e.g., a 280 pl sample will require 1120 pl
Buffer AVL—carrier RNA} ond use a larger fube.

* Fully ostomatoble on the Glacube. See www glogen com MyCQiAcubg Jor protocols.

GlAcmp Viral RNA Mini Handbook 04/2010 23
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8.4 Continue

Spin Protocol

Add 140 pl plasma, serum, urine, cell-culture supernatant, or cell-free body fluid
to the Buffer AVL—arrier RNA in the microcentrifuge tube. Mix by pulse-vortexing
for 15 s.

To ensure efficient lysis, it is essential that the sample is mixed thoroughly with
Buffer AVL fo yield o homogeneous solution. Frozen samples that have only been
thawed once con also be used.

Incubate at room temperature (15-25°C) for 10 min.

Viral particle lysis is complete ofter lysis for 10 min ot room temperature. Longer
incubation fimes have no effect on the yield or quality of the purified RNA.
Potentially infectious agents and RNases are inacfivated in Buffer AVL.

Briefly cenfrifuge the tube to remove drops from the inside of the lid.

Add 560 pl of ethanol (96-100%) fo the sample, and mix by pulse-vortexing for
15 5. After mixing, briefly centrifuge the fube o remove drops from inside the lid.
Only ethanol should be used since other alcohols may result in reduced RNA
yield and purity. Do not use denatured alcohol, which contains other substances
such as methanol or methylethylketone. If the sample volume is greater than
140 pl, increase the amount of ethanol proposdionally (e.g., a 280 pl sample will
require 1120 pl of ethancl). In order to ensure efficient binding, it is essential that
the sample is mixed thoroughly with the ethanol to yield o homogenecus solution.
Caiuﬂyapﬂy@ﬂdthsohﬁonﬁm”S’ohﬂMmpMmcd«m
fin @ 2 ml collection tube) without wefting the rim. Close the

at 6000 x g (8000 rpm) for 1 min. Place the QlAamp 3mnmbcdom
2nloolo¢onlubo,md&mdllnhbeoonlumgﬁeﬁkm

Close each spin column in order to avoid crossconfaminafion during
centrifugation.

Centrifugation is performed at 6000 x g (8000 rpm) in order fo limit
microcenfrifuge noise. Cenfrifugafion ot full speed will not affect the yield or
purity of the viral RNA_ If the solufion has not completely passed through the
membrane, centrifuge again at a higher speed until all of the solution has passed
through.

Carefully open the QlAamp Mini column, and repeat step 6.

If the somple volume was greater than 140 pl, repeat this step unfil all of the
lysate hos been loaded onto the spin column.

Carefully open the QlAamp Mini column, and add 500 pl of Buffer AW1. Close
the cap, and centrifuge ot 6000 x g (8000 rpm) for 1 min. Place the QlAamp Mini
column in a clean 2 ml collection tube (provided), and discard the fube containing
the filtrate.

It is not necessary to increase the volume of Buffer AWT even if the original
sample volume was larger than 140 pl.

QlAamp Viral RNA Mini Hondbook 04/2010
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8.4 Continue

9

10.

11

Carefully open the QlAamp Mini column, and add 500 pl of Buffer AW?2. Close
the cap and centrifuge at full speed (20,000 x g; 14,000 rpm) for 3 min. Confinue
directly with step 11, or to eliminate any chance of possible Buffer AW2
carryover, perform step 10, and then confinue with step 11.

Note: Residval Buffer AW2 in the eluate may cause problems in downstream
applications. Some centrifuge rotors may vibrate upon decelerafion, resulting in
Aow+hrough, containing Buffer AW2, conbacting the GlAamp Mini column.
Removing the QlAamp Mini column and collection tube from the rofor may also
cause flow-through fo come info contad with the QlAamp Mini column. In these
cases, the optional step 10 should be performed.

Recommended: Place the QlAamp Mini column in a new 2 ml collecfion tube (not
provided), and discard the old collection tube with the filirate. Centrifuge ot full
speed for 1 min.
Place the QlAamp Mini column in @ clean 1.5 ml microcentrifuge tube (not
provided). Discard the old collection tube containing the filtrate. Carefully open
the QlAamp Mini column and add 60 pl of Buffer AVE equilibrated to room
Close the cap, and incubate of room temperature for 1 min.
Centrifuge at 6000 x g (8000 rpm) for 1 min.
A single elution with 60 pl of Buffer AVE is sufficient to elute at least 90% of
the viral RNA from the QlAamp Mini column. Pedforming a double elution using
2 x 40 pl of Buffer AVE will increase yield by up fo 10%. Elufion with volumes of
less than 30 pl will lead fo reduced yields and will not increase the final
concentration of RNA in the eluate,

Viral RNA is stable for up to one year when stored of -20°C or -70°C.

QlAcmp Viral RNA Mini Hondbook 04/2010 25
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8.5

Instructions for SensiFAST™ cDNA Synthesis Kit

Soeage and stabily:
DaraiFAST cONA Sy=teain XE s shipped on Srybhe e and thould be mome =t 20°C wpen
moaipt When siorec Unfer SpiTUm concRone. e agents are st B 3 TitTLm of ore

year Yom dum of puthase
Shparg: On rybia ce Catacg mrten
U=k cefintione
BIOLE0EY: %0 reacions Raversas Traracriptass: Ona urk catalyzes e Fcoporstion of tnmal of dTTP it ackd-reckatie
ratatal 0 90 mirctes 8t 37C In S0mM Trie-H0), pH 3.8, 40mM KO, 1M MRG0, tnM DT,

Duwch No.- Tes vial 20048 220 reacsone

w0 0.5l (TP, saing 200uM SIgoidT) 3 urPriaad poiAL, e tarpiats

Ritase rhElor One ot Kb 2ng of Miase A by 0%

lBlOLINE

Sadety precastons
Harmid ¥ swaliowad. tating © epes, masiowry
ey daty atest for IforTRon regRtIng PaTaTA and wafe handing

ey anc din Pleass refr © the Tatetel
Practoa

@mmwﬂmm

Description

smmsrmmmm.mnmmmmusmmm:mmummm-«mm
studes. The Sx Rigrly

p™ Buffer

for eficient reverse ranscription, and Nciudes 3 unique biend

of anchored oligo dT and random hexamer primers 0 ensure unblased 3' and S' coverape for enfanced data acouracy. An extremely

eficient reverse tronsoplyze delvers
concentrations. SensiFAST cONA Synthesis Kt

mmmmmnmmymwnammmmm
ofers for performance n

subsequent rea-ime FCR experments.

e TraseATe Tufler 2004 -
Reverss Traacrpiaee =0 204

SensiFAST cDNA Synithesis Mix Reaction Guidslines

Tempiate Quallty
* Intact, high-quailty RINA Is essentil for the reverse
transcripion reaction

* Al reapents for uze with RNA must be prepared using
nuciease-free, molecular biclogy grade water
* RBboSye RNase InhDior i3 Included In e SensiFAST cONA

* Low-copy-number genes may requirs an ncrease in stating
materal

* Use 3 sufiable ANA extraction reagent e.9. TRisum ™ or
ISOLATE™ Il RNA Minl Kt

RNA Prming
A unigue biend of random hexamer and anchored oligo dT

interest. This ensures that the coding 3' end of mMANAs am
dwayz represented. The reverse Fanscriptase can 330 prime
#om the random hexamers, to give broad coverage of all the
regions of the RNA and thus 3 cONA pool representative of the
ransaipore. The combined benefits of both priming sirategies
ofers enhanced data qualty.

Reverce Trancoription

EMmcient reverse ranscription can normaly be achieved at 42'°C

for 15 mirutes, as the TransAmp Bufer contains reverse
that reduce RNA Y

stucture. For iempistes that have a high degree of sucture,

such as vial ANA and some piant RNA, we suggest using an

adaronsl 15 minute 43'C Incubation step.

No RT Controt

R 5 important o always Inciude e approprate no RT or ‘minus
mcmmsmmmm/um“*
of e SensiFAST cONA
smnmsm&bmnammm
control that incudes all compoments ewcept e reverse
ranscriptase.

AaNTe W

W 3 RNA dearrup R g ISOLATE Il RNA Moo Clean-Up Kt
I3 required before proceeding with frst-strand CONA symthesis.

SensiFAST cDNA Synthesis Kit Protocol

1. Prepaie De masterms on ioa
2 Vortex schitons and centifuge beefly before use.

Totat RNA o mRNA fuz 1o 1450 n
Lz Trarmirp Buther £
Paverss Trrmcrptose W
DNsaw/ i Name Seewoder” Up o 0

3 Mix garty by ppeng

A Set up ta fliowng progrem in & thenasl cycler
o 25 for 10 min prvner srssing)
& A2C for 15 i jleverss Yarscricon)
®  Gptona! St 43'C for 15 cuin for SpNy-uckired ANA)
®  A5C for 5 e (irecovaton|
®  4'Crold jor chill on ice)

A Use 41 (VS0 voune) of cONA syrihesis rescton product e e 201
vaiume jesd-Ime PCR

Qm mmuuﬂanACmea@CluW
faon siovage. ¥ desred, resction product can be dited in 10mM
TrinHC1 (o 800, 0. 1mM EDTA and stored & -20C

anmh_-n#nm-lmh-
10 "eactcn and may mead cchirliation
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8.6

Instructions for MyTaq™ Mix

MyTaq™ Mix

Ghppng: On &yl ca  Camiog sumbers:
BO-22041 200 5 S0p) macsons: 4 x 12%

Tapch No. Tee vl BO-23042 : 1000 3 50,4 reactone: 20 & 1 285m0

Soage and atanisy:
Wy Tng M s Epac on deties ke On

20 fr

Tww oypcs arodd e woted

Whan stored under B mcommended condifons and hendied cormclly, R schvily of B i B
mixinad Ul he acoiry dete on e outer box el

Satety precautont
Plasss wivr 10 e vatarisl axiety date sheat Br Lrhar Isberaton

Concestraion: 3 Cumity comtol specticrons
Didre cparstes ander 150 2007 Marmgerwect Gystern. MyTagq Mix ard i componerts am
Store at -20°C wctarnivaly weted fr achiy, pucesshviy eScency, seaBviy, adesnce of rucksss
azeance of rucec Pror D s
BIOLINE Netas:
Russarcs use only
Description

W-msawammummwmmmmmawnqm
other commonty used

mare robust ampification ian podymerases, del
mmmmnuwmummm MyTaq

Veny Nih yeld over 3 wide ange of

stabiizers) necessary for trouble-frae PCR set-up. The product Is conveniently suppiled ak In one fube, reducing the number
reprocucih

of pipeting steps and factitating Increased effcency, throughput and

Important Considerations and PCR Optimization

The cptmal conditiona Wil vary Pom readtion fo reacion and e
onthe used

Primers: Forward and reverse primens are generally Laed i the
foad concentation of D2-06uN eaxch. As 2 slating poit we
recommend Lsing 0.4uM a8 @ finad conoentration (Le. 20pmal of esch
Primer per 50a! reaction volume). Teo high @ primer concentaticn can
reduce the speciiaty of priming resuting in nen-sgecific products.

When designing pimen we recommend using primerdesion
schiware such @ Primerd (MEpUfrodo. wi mit edprimend) of visual
OMP™ (rapiidnascfwire. com) with monovaient and dvaient oaion
concentrations of mmmw an-nmouamv.
ametng (Tm) ot

Template: The amount of n the th di

mainly on Te type of DNA used. For templates wih low structural
complexky, such as plasmic ONA, we recommend ueing S0pg-10ng
DNA per 50l reaction volume For sukanyoic gencmic DNA, we
recommens & staring amount dm'aDNA G0y reaction, this
can be vaned betwsen Sng-500ng. 1 mammum

lemplate resuapended in EDTA-containing sclutions (eg. TE
buffer) aince EDTA chalates free Mg™
Initiad An initiad step of 1min & §5°C

i recommended for non-complex lampiates suoh oo plasmid ONA of
CONA. Fer more complex templates such s eukaryotic genomic
DNA, lenger inltial denaturation times of up o 3mine are fequined in
onder 10 focitate complete melting of the DNA.

Desoturation: Our protocol recommends a 158 oyding
denaturation step &t D5°C which s also sulted to GC-doh templates,
however for low GC coment {40-45%) templates, the denaturation
time can be decreased 10 5a.

Annul-o wm and dme: The cptimal mudlng
€ upen the priner sequences and s wealy

Components
Imw; |mw
MyTog W, 2x dx 125 251504
Standard MyTaq Mix Protocol
The following proteod is o0 @ standard S0, resction and can be teed
28 4 starting paint for reaction optimization
PCR reaction cet-up:
Al reactorn st be sel-p o0 on
Tempiate 200ng
Primers (20uM each) 1w
MyToaq My, 2 20
Water (0aH.0) up 10 S0
PCR oyoiing conditione
We sugQest thase condiions in the fesl instarcs
3top Temnpersture | Time Cyolec
InSy genaturation e5°C 1min 1
Denaturation ss5°C 155
Arrsaing' e S =
Extension” 72°C 10z
'\-mmmm“*bhw
and PCR

Pansva
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QSChbuunlmrdenm We recommend mnning a
temperatre gradent 10 detering De optmal arnedng lemperatire,
aternatvely 55°C can be wed & @ starting point. Depending on Dhe
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8.7  AFFP-AAHA Feline Life Stage Guidelines

Life stage  Age of cat Human equivalent

Kitten 0 —= 1 month 0 -1 year
{ birth to 2 — 3 months 2 — 4 years
Gmonths 4 months 6 — 8 years
Tigzer 3 months old 6 months 10 years

Junior 7 months 12 years
- ¥ ;7 nz\omhs 12 months 15 years
] W 0 2 years 18 months 21 years

3 28
4 32
5 PN, 36
6 40
7 44
8
9

R : \ d 7 52
Namo 8 years old _': :ﬁ!&%u Sl— 56‘5

60
64
68
7

11

12

13

14

15 76
16 80
17 84
18 88
19 92
20 96
21

22

23

24

25

Goorge 13 years old

100
104
108
"z
116

Source: American Animal Hospital Association (AAHA), 2010
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8.8  Anigen Rapid CDV Ag Test Kit

[ OwemCms i |
*I Anigen Rapid €DV Az Test Kit
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8.9 Patient Details

No. Patient Sex | Age | Management | USG Serum Serum FmoPV FmoPV Diagnosis
ID Urea creatinine Blood Urine
1. Sugar lyo F Indoor - 6.6 156 Negative - Healthy
2. Jade 6mo F Indoor 1.035 7.4 112 Negative Positive Healthy
3 Oreo lyo M Indoor 1.037 9.3 168 Negative Negative | Obstructive
FLUTD
4, Labu lyo | CM Indoor 1.034 9.3 128 Negative Negative | Obstructive
FLUTD
5. Crystal 13yo | CM Indoor 1.037 9.4 141 Negative Positive Healthy
6. Mamiko 8yo F Semi-roamer - 4.8 90 Negative - Healthy
7. Cumi lyo M Indoor 1.028 11.6 140 - Positive Healthy
8. Sasha 8mo F Indoor 1.055 7.0 124 - Positive Healthy
9. Yulia 8mo F Indoor 1.046 7.5 141 Negative Positive Healthy
10.| Tarzan mo | M Indoor 1.051 5.8 127 Negative Positive Healthy
11. Baby 6yo F Indoor 1.012 90.9 1062 Negative Positive | CKD Stage
\Y
12. Ziggi 18yo | CM Indoor 1.021 145 328 Negative Positive CKD Stage
1"l
13. Ortiz 2yo M Indoor 1.036 14.9 150 Negative Positive Non-
obstructive
FLUTD
14. Bubu 2y0 M Indoor 1.050 8.9 139 - Positive Healthy
15. Snow 2y0 M Indoor 1.020 6.1 91 - Positive Healthy
16.| Mummy | 14yo | SF Indoor 1.036 11.2 183 - Positive Healthy
17.] Lucky 11lyo | SF Indoor 1.034 13.2 118 Negative Negative Healthy
18.| Tommy | 1lyo | CM Indoor - 11.7 110 Negative - Healthy
19. Chiki 7y0 F Indoor - 8.3 60 Negative - Healthy
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20.| Teddy 2yo | CM Indoor 1.030 - - - Negative | Obstructive
FLUTD
21.| Kuttiama | 3yo | SF Indoor 1.058 11.0 139 Negative Negative Healthy
22.| Simba 1llmo | M Semi-roamer | 1.038 14.0 128 Negative Positive Healthy
23. Adik 3yo | CM Indoor 1.040 10.4 196 Positive Positive CKD Stage
1
24, Blur 7yo M Indoor 1.023 74.1 996 Negative Negative | CKD Stage
v
25.| Qaseh 5y0 | CM Indoor 1.021 41.9 1219 Negative Negative | Obstructive
FLUTD
26.| Henry 3yo M Indoor - 8.4 180 Negative - Healthy
27.| Bonnie 3yo | SF Indoor - 9.9 148 Negative - Healthy
28.| Garfield 2y0 M Semi-roamer | 1.018 56.4 887 Negative Negative | Obstructive
FLUTD
29.| Acing 7yo M Indoor 1.014 37.8 294 - Negative | CKD Stage
1"l
30.| Hanny l4yo | F Indoor - 8.2 277 Negative - CKD Stage
1"l
31.| Melly 2y0 F Indoor - 8.0 115 Negative - Healthy
32.| Momo 4yo M Indoor 1.026 13.4 141 Negative Positive Healthy
33.| Gentle 4yo | CM | Semi-roamer | 1.051 7.0 101 Negative Positive Healthy
Giant
34, Lulu lyo M Indoor 1.024 - - - Negative | Obstructive
FLUTD
35.] Kuning 3yo M Semi-roamer | 1.051 8.2 87 Negative Positive Healthy
mo: months old CM: Castrated USG: Urine FmoPV: Feline FLUTD: Feline
yo: years old male Specific morbillivirus Lower Urinary
M: Male SF: Spayed Gravity CKD: Chronic Tract Disease
F: Female female Kidney Disease
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