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Point-of-care (POC) 
testing are  defined 
as medical testing at 

or near the site of 
patient care



FROM GAP ANALYSIS TO SOLUTIONS





ZO
O

N
O

TI
C 

PO
XV

IR
U

SE
S



Field validatio
n

???

???
??
?



In collaboration with
Area di diagnostica virologica IZS Sicilia

Ricerca Corrente IZSSI 14/2011 



AIM

Genomic characterisation of 
epitheliotropic viruses

identified in proliferative lesions 
clinically defined as “Papillomas” 

in domestic ruminants 



 Papillomaviridae

ds DNA naked viruses

● 55 nm ø
● Circular genome ~ 8 kb

Wide distribution among animals

● Highly species-specific

Tropism for squamous epithelia
Nuclear replication

  



Dyoxi



Poxviridae
Chordopoxvirinae

 ds DNA viruses with or without envelope

● Linear genome 130 - 300 kb
● 260-350 nm length,
160-250 nm width
 Wide distribution among animals

● Highly species-specific 
● frequently ZOONOTIC 

 TROPISM for epithelial cell of the skin and mucosa
 Replication in the cythoplasm
 Encode their own DNA dependent RNA polymerase

   
  



OPVs

 

 



Materials and methods
Samples collected between 2011 and 2014. 





Rolling circle amplification (RCA)
DNA polymerase phage Phi 29 B. subtilis



• FAP 59-64 (Forslund et al. 1999) to identify different papillomavirus in 
humans and in animals.

• B1/2-E5 B1/2-E5 (Brandt et al. 2008) to identify Delta-Papillomavirus  
(BPV-1 e BPV-2).

• BPV3-10F/R (Brandt et al., 2011) to identify Xi-Papillomavirus (BPV-3, 
BPV-4, BPV-6, BPV-9 e BPV-10).

• BPV5-8F/R (Brandt et al., 2011) to identify Epsilon-Papillomavirus (BPV-5 
e BPV-8).

PCRs and Sequencing









PPP

All the Mini array positive samples were amplified 
by:

PPPI and PPPIV (Hinoshima et al., 2000) specific for 
Parapoxvirus B2L gene 

RPOF1 and f2 (Ropp et al., 1995) specific for the 
DNA dependent RNA polymerase of Orthopxvirus

FOR SUBSEQUENT SEQUENCING

RPO



RESULTS 

ID δ-Papillomavirus ξ -Papillomavirus ε -Papillomavirus Parapoxvirus Orthopoxvirus 

25084- 161 BPV-1 - - -  

31585- 156 BPV-1 BPV-6    

75176- 153 BPV-2     

85704- 162 BPV-2     

10549- 174  +    

28580- 287 BPV-1 + 78_% identità con 
BPV-4 

 BPSV  

6231-416 BPV-1 +  BPV-8 PCPV  

14647-429 BPV-1 + 74% identità 
nucleotidica con 
BPV-10 

 BPSV +  

33225-498  BPV-2 +  PCPV +  

50627-534  BPV-1  BPV-6  BPSV  

1818 - BPV-6  PCPV  

12748- 610 BPV-1   PCPV  
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Principal etiologic agent 
PARAPOXVIRUS (OV) 

RESULTS
ID Papillomavirus Parapoxvirus Orthopoxvirus 

70452- 158  +  

70461- 157  +  

73824- 159  +  

73830- 160  +  

13171- 163  -  

13173- 164  +  

13175- 305  +   

13176- 306 + (OaPV 3) +  

154 - +  

54836- 349  +   

79157- 387  +  

60530- 359  -  

9605-425  + +  

32063-501  + +  

60945-544  -  

68248-569 1/2  +  

80197-573  -  

21646-624  -  

 



• OaPV - 3  
            
            
   

               
               
         

SCC – Sardegna – Alberti et al., 2010

Only one case (13176-306) was found  positive for OaPV-3



Conclusions 1
1. Proliferative lesions clinically defined as "Papillomatosis” can 

be the result of co-infections with different epitheliotropic 
viral species. 

2. Cows with proliferative lesions are frequently infected with 
δ Papillomavirus, associated or not with ξ and ε. 

3. Many animals were found infected with ZOONOTIC  
Parapoxvirus 

4. Atypical malignant lesions in sheep and goats may be the 
result of co-infections with immune suppressive 

   agents such as Pestivirus and Lentivirus 
   (CAEV e MVV)





Conclusions 2 ….
1. First report of CPXV infections in domestic 

ruminants  in Italy
2.Co-infections with OPV and PPV either in cattle and 

in goats 

VIRAL INTERFERENCE?
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Thanks for your attention!
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