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Importance of Primer Selection in Molecular Diagnosis of Canine Parvovirus
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Abstract

Canine parvovirus (CPV), also known as bloody diarrhea in dogs, is associated with high mortality, particularly
in unvaccinated animals. The causative agent is Canine Parvovirus-2, which has a single-stranded DNA genome.
The most affected group is puppies (1 month and under) that have not yet been vaccinated or that have been
exposed to other animals before sufficient immunity has developed after vaccination. Although there is no specific
treatment, rapid diagnosis is important in order to differentiate it from other diseases it may be confused with and
to guide the necessary precautions. Since clinical symptoms are not sufficient for diagnosis, diagnosis supported
by rapid tests is the most commonly used approach. Alternatively, molecular methods such as polymerase chain
reaction (PCR) provide a definitive diagnosis. However, the most important parameter for accurate diagnosis in
PCR tests is the selection of the gene region targeted for amplification and the appropriate oligonucleotide primers.
If the selected gene region is specifically chosen for diagnosis, it should generally be chosen from regions that are
resistant to mutation. In this study, blood samples from 12 dogs suspected of having CPV were examined using 3
different primers. Blood samples were centrifuged at 2000 rpm to remove the leukocyte layer, and the collected
middle layer was transferred to 1.5 ml sterile polystyrene tubes using a pipette. The phenol/chloroform method
was used for viral DNA extraction. Optimizations were first performed with three different primer pairs targeting
the capsid-encoding protein: HFor/HRev (target location 3556-3575/4185-4166), Pbs/Pbas (target location 4043—
4062/4470-4449), and Pabs/Pabas (target location 3025-3045/3706—-3685), and then the samples were tested with
different PCR reactions for each primer pair. 7, 5, and 12 positive results were obtained from each primer pair,
respectively. This situation reflects the mutations occurring in the CPV genotype variants (2a, 2b, and 2c) present
in the field. Consequently, this shows us that even in viral diseases commonly diagnosed in the field, mutations
occurring over time can cause difficulties in diagnosis. The results of our study emphasize the importance of
always working with multiple primers.

Keywords: Canine Parvovirus, Dog, Molecular Diagnostic, Optimization, PCR
Canine Parvovirus Molekiiler Tamisinda Primer Secimi ve Onemi

Ozet

Canine parvovirus (CPV) kopeklerin kanli ishali olarak da bilinmektedir ve 6zellikle asisiz hayvanlarda yiiksek
mortalite ile seyretmektedir. Hastaligin etkeni tek zincirli DNA genomuna sahip olan Canine Parvovirus-2’dir. En
fazla etkiledigi grup heniiz agilanmamis veya asilandiktan sonra yeterince bagisiklik olusmasini beklemeden diger
hayvanlarla temas ettirilen yavru (1 ay ve alt1) kopeklerdir. Her ne kadar spesifik bir tedavisi olmasa da hizli teshis
konulmasi, karistig1 diger hastaliklardan ayrilarak alinacak onlemlere rehberlik etmesi bakimindan 6nemlidir.
Teshis olarak klinik semptomlar yeterli olmadig: icin ¢abuk testler ile desteklenerek tani konulmasi en sik
kullanilan yaklasimdir. Bunun harici polimeraz zincir reaksiyonu (PCR) gibi molekiiler yontemler ile kesin teshis
koyulmaktadir. Fakat PCR testlerinde dogru teshis igin en énemli olan parametre ¢ogaltilmasi hedeflenen gen
bolgesi ve buna yonelik oligoniikleotid primerlerin se¢imidir. Segilen gen bolgesi 6zellikle teshis igin segiliyorsa
genel olarak mutasyona kapali bolgelerden secilmelidir. Bu ¢alismada CPV siipheli olan 12 kopege ait kan 6rnegi
3 farkl primer kullanarak incelenmistir. Kan 6rnekleri 16kosit tabakasi gikarmak igin 2000 devirde santrifiij
edilmis ve orta tabakada toplanan tabaka pipet yardimi ile 1,5 ml steril polistren tiiplere aktarilmigtir. Viral DNA
ekstraksiyonu i¢in fenol/kloroform yontemi kullanilmistir. Kapsit kodlayan proteine yonelik ti¢ farkli primer ¢ifti
HFor/HRev (hedef lokasyon 3556-3575/4185-4166), Pbs/Pbas (hedef lokasyon 4043-4062/4470-4449) ve
Pabs/Pabas (hedef lokasyon 3025-3045/ 3706—3685) ile dnce optimizasyonlar yapilmis ve sonrasinda 6rnekler her
primer c¢ifti icin farkli PCR reaksiyonlar ile test edilmistir. Her primer c¢iftinden PCR reaksiyonu sonucunda
sirastyla 7, 5 ve 12 adet pozitiflik elde edilmistir. Bu durumun sahada var olan CPV genotip (2a, 2b ve 2c)
varyantlarinda meydana gelen mutasyonlarin bir yansimasi olarak karsimiza ¢ikmaktadir. Sonug olarak bu durum
bize sahada yaygin olarak teshis konulan viral hastaliklarda bile zaman igerisinde meydana gelen mutasyonlarin
tanida giicliiklere neden olabildigini gostermektedir. Calismamizin sonuglari her zaman birden fazla primer ile
calismanin 6nemini vurgulamaktadir.
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