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RESULTS
MCPV VP1 gene published NCBI sequence was synthesized at a commercial lab and recombinant protein expression was 
accomplished using Invitrogen’s Gateway Cloning technology. Expected molecular weight of native protein was 57kD and 6X-his 
tagged protein was 61kD. 

2 MATERIAL AND METHODS
MuCPV genome analysis: MuCPV genetic layout is consistent with protoparvoviruses with some differences on protein level. A 
large lead-in sequence including one inverted terminal repeat prior to the NS1 – highly conserved gene is present. There are 
two types of non structural proteins, a larger NS1 NS2-P and NS2-L with only one viral capsid protein VP1 and no VP2 (VP-2 is 
primary capsid proteins for protoparvoviruses).

1 ABSTRACT

Murine Chapparvovirus (MuCPV), also referred to as Mouse Kidney Parvovirus (MKPV), is a single stranded, non-enveloped 
DNA virus categorized as a member of a currently unclassified Parvovirus subfamily. MuCPV is genetically and antigenically 
distinct from Protoparvoviruses (e.g. MVM, MPV). MuCPV has recently been linked with the development of kidney disease in 
laboratory mice, specifically infection in immunodeficient animals leading to severe kidney disease and renal failure. Immune
competent strains infected with MuCPV are less affected by the virus. A recombinant MuCPV-VP1 protein expressed in 
baculovirus/insect cells was purified and used to develop a serologic assay for detection of antibodies in mouse serum. Infected
SF+ insect cells supernatant was ultracentrifuged to pellet protein aggregates which were further purified by a combination of 
techniques including enzyme treatment and/or density gradient. Potency of the purified protein was determined by enzyme 
linked immunosorbent assay (ELISA) and multiplexed fluorometric immunoassay (MFIA®). Purity of the purified 57kD VP1-
native protein and 61kD 6X-His tagged was assessed by staining of SDS-PAGE gels and western blot (WIB) analysis. 

Screening of sera from pet shop and vendor mice by PCR and serology showed a prevalence of >15% in the population. Virus 
detection in different tissues including lymph nodes, kidney and feces varied based on the age of the animal. In a MuCPV viral 
transmission study feces, urine and HemaTIP serology was evaluated over time. Antibodies start appearing 18 weeks onwards 
confirming delayed seroconversion. In summary, MFIA® assays developed using MuCPV-VP1 antigen demonstrated good 
sensitivity and specificity for detection of MuCPV sera antibodies and can be used for routine screening of mice colonies. 
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CONCLUSIONPet Shop Screen: Tissues and sera collected from enzootically infected pet shop mice showed >15% prevalence. Figure 3A-3B 
shows PCR copy numbers in various tissues and by age whereas Figure-3C shows seroconversion (antibody response against 
VP1 protein). Other pet shop groups collected over a year showed similar prevalence and scores (data not shown). The serological
prevalence and signal (MFIA net score) may be higher than shown because further optimization of antigen is still in process. 
Prevalence and signal of serological response seen in pet shop mice was higher than seen in other studies with SPF mice. This
maybe because pet shop mice are infected with various viruses and already have a mature (responsive) immune system.  

Interestingly, MuCPV virus could be detected in MLN of young pet shop mice (3-4weeks and some 6-8 weeks age) with high copy 
numbers. MuCPV virus was present in several different tissue types in retired breeders (RB, >16 weeks) compared to younger 
animals. One of the important observation was presence of MuCPV virus in kidneys and feces of retired breeders compared to 
younger mice (<6 weeks). 

MuCPV Transmission Study: Naturally infected CD1 MuCPV PCR positive mice, 8-10 weeks old and retired breeders were cohoused 
with naïve CD1 and CD1 nude immunodeficient mice in this viral transmission study. In addition, soiled bedding accompanying the 
infected mice was distributed in all cages. Fecal pellets from exposed mice was collected biweekly and analyzed by MuCPV PCR. Urine 
samples were collected starting 14 weeks onwards. Overall urine samples showed 10 fold or higher copy numbers than corresponding
fecal copy numbers (Note: fecal copy number data for 14 week is from combined fecal and urine samples). PCR copy numbers for CD-1 
nudes were higher than CD-1 mice (data not shown). Whole blood using HemaTIP’s was also collected biweekly from CD1 mice which 
started showing low scores from 18 weeks onwards confirming delay in immune response (Note: low scores could be due to quality of 
antigen and final purification of antigen is in process). 

• Based on ~1000 samples submitted for quarantines or routine health monitoring PRIA PCR panels, endemic infected 
open-top cage barrier rooms, PCR detection only occurred in older animals greater than 4 months.

• Prevalence in mouse samples submitted for routine PCR screening to CRL is about 3%.
• Prediction of accurate prevalence is difficult due to slow transmission, age and strain related infection differences and 

due to slow seroconversion.  
• Virus replication during natural infection appears to show up at >100 days in feces and kidneys in mice (similar to 

previously published data).
• Data to date indicates that seroconversion is delayed to >100 days suggesting it may have limited use during routine 

serologic monitoring and quarantine of mice for MuCPV antibodies. 
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Figure 2: 6X-His tagged VP1 protein (61kD) in cell lysates 
reacts with anti-His Mab (lane 1-3). Cell lysate SDS-PAGE (lane 
4-5). VP1 His protein also reacted with MuCPV positive serum 
(data not shown).  

Figure 3A: Average copy numbers for 
positive samples

Figure 4: MuCPV Transmission Study – Fecal PCR, urine PCR 
and serological responses for CD1 naïve mice days post exposure to 
naturally MuCPV infected CD-1 mice 

Figure 3C: Serological prevalence in pet shop mice 
– Net scores of >3 are positive
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Figure 1: SDS-PAGE of native VP1 (57kD) cellular lysates (lane 
1-4). Soluble and insoluble fractions of cell extract react with 
MuCPV positive serum (lane 6-9). 

Figure 3B: Number of positive mice by Age

MuCPV VP1 protein was selected to be used as an antigen for development of a MuCPV serology assay. This selection was 
based on past experiences with rodent Protoparvoviruses (MPV 1-5, MVM, KRV, H-1 etc.) where VP2 protein based antigens were 
successfully used to develop corresponding serology assays. 

MuCPV VP1 protein was expressed using baculovirus expression vector system (BEVS) and Invitrogen’s Gateway Cloning 
technology. SF+ insect cells were infected with MuCPV expressed baculovirus, and cells and/or supernatant were harvested 3-4 
days post infection. Purification of the protein was done by a combination of techniques including ultracentrifugation, enzyme 
treatment and/or density gradient purification. 


