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Polymerase chain reaction (PCR) assays have proven useful for detection of rodent parvoviruses in animals and
contaminated biological materials. Fluorogenic nuclease PCR assays combine PCR with an internal fluorogenic
hybridization probe, eliminating post-PCR processing and potentially enhancing specificity. Consequently, three
fluorogenic nuclease PCR assays were developed, one that detects all rodent parvoviruses, one that specifically
detects minute virus of mice (MVM), and one that specifically detects mouse parvovirus 1 (MPV) and hamster parvovirus
(HaPV). When rodent parvoviruses and other rodent DNA viruses were evaluated, the rodent parvovirus assay de-
tected only rodent parvovirus isolates, whereas the MVM and MPV/HaPV assays detected only the MVM or MPV/
HaPV isolates, respectively. Each assay detected the equivalent of 10 or fewer copies of target template, and all
fluorogenic nuclease PCR assays exceeded the sensitivities associated with previously reported PCR assays and
mouse antibody production testing. In addition, each fluorogenic nuclease PCR assay detected the targeted
parvovirus DNA in tissues obtained from mice experimentally infected with MVM or MPV. Results of these studies
indicate that fluorogenic nuclease PCR assays provide a potentially high-throughput, PCR-based method to detect

rodent parvoviruses in infected mice and contaminated biological materials.

Minute virus of mice (MVM) and mouse parvovirus 1 (MPV)
are among the most prevalent infective agents found in contem-
porary laboratory mouse colonies (1). Although the immunosup-
pressive strain of MVM (MVMi) can induce potentially lethal
renal hemorrhagic disease when experimentally inoculated into
neonatal mice (2), clinical disease and histologic lesions have
not been observed in mice naturally infected with MVM. Simi-
larly, clinical disease and histologic lesions have not been ob-
served in mice naturally or experimentally infected with MPV
(3, 4). Despite the absence of clinical disease and histopatho-
logic changes, murine parvoviruses can have appreciable delete-
rious effects on research due to their immunomodulatory effects
in vivo and in vitro (5-10). In addition, MVM is a common con-
taminant of cell cultures, tissues, and other specimens of mouse
origin (5, 11-13), and MPV has the potential to be a contami-
nant of biological materials, as indicated by its initial isolation
from mouse splenocyte cultures (7). Finally, there is substantial
potential for MVM and MPV to be transmitted among animal fa-
cilities and stocks of biological materials due to high degree of en-
vironmental stability (14). Therefore, identification of infected
laboratory mice and contaminated biological materials is critical to
minimize the impact of murine parvoviruses on research.

Several methods are currently used to detect MPV infections
in mice and contaminated biological materials. Serologic evalu-
ation for presence of anti-parvovirus antibodies has typically
been used to diagnose MVM and MPV infections in mice (15-
18). However, serologic assays cannot be used to detect parvovirus
infections directly in immunodeficient strains of mice that do not
generate a humoral immune response. In addition, false-posi-
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tive and false-negative serologic test results can be problematic.
For example, serologic assays that use MVM nonstructural pro-
tein antigens to detect MPV, currently the most common approach,
often fail when mice are infected with MPV after 12 weeks of age
(29). High-throughput MPV serodiagnosis by use of assays that
contain cell culture-propagated MPV as antigen is limited as
high-titered stocks of MPV are difficult to obtain and not readily
available, and therefore these assays are generally used only for
confirmatory testing. As a result, polymerase chain reaction
(PCR) assays that specifically detect rodent parvovirus DNA
have been developed and have proven to be a useful adjunctive
diagnostic method to detect or confirm the presence of MPV in
mice (20, 21). These PCR assays also are an attractive alterna-
tive to the mouse antibody production (MAP) test for detection of
MPV contamination in biological materials. Compared with
MAP testing, PCR assays confer substantial advantages of
greatly reduced turnaround time and cost while also providing
an alternative to whole animal testing (22). Despite these ad-
vantages, PCR assays are still labor intensive and costly, the re-
quirement of post-PCR processing by gel electrophoresis limits
its application as a high-throughput diagnostic assay, and the
potential for false-positive results secondary to carry-over con-
tamination is substantial.

Fluorogenic nuclease PCR assays (23), a recently developed
technique also known as real-time PCR or the TagMan PCR as-
say, confers several advantages over the gel detection PCR assay.
Similar to PCR assays, the fluorogenic nuclease PCR assay ampli-
fies DNA between two specific oligonucleotide primers by
thermocycling in the presence of Taq polymerase. However, in-
cluded in the fluorogenic nuclease PCR reaction mix is an inter-
nal fluorogenic hybridization probe with covalently-linked
fluorogenic and quencher dyes in close proximity. The Taq poly-
merase nucleolytically cleaves the probe during each round of
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amplification, thereby releasing the fluorogenic dye from the
guencher. The increase in fluorescence is measured optically at the
end of each thermocycle, this data is transmitted to an attached
computer in “real” time, and subsequent computer analysis results
in a quantitative, closed-tube detection system for specific PCR
products. The fluorogenic nuclease PCR assay, therefore, elimi-
nates post-PCR processing and carry-over contamination and po-
tentially imparts improved specificity via the internal probe. As a
result, the goal of the study reported here was to develop three
fluorogenic nuclease PCR assays that detect all known rodent
parvoviruses or, specifically, detect MVM or MPV/HaPV.

Materials and Methods

Viruses. Minute virus of mice prototype strain (MVMp),
minute virus of mice immunosuppressive strain (MVMi),
minute virus of mice Cutter strain (MVMc), mouse parvovirus
1b (MPV-1b), hamster parvovirus (HaPV), Toolan's parvovirus
(H-1), Kilham rat virus (KRV), mouse cytomegalovirus (MCMV),
mouse adenovirus 1 (MAD-1), mouse adenovirus 2 (MAD-2), poly-
oma virus, and vaccinia virus were obtained from intramural
stocks. Each parvovirus was propagated in a permissive cell line
as described (24), MCMV was propagated in 3T3 cells (ATCC
CCL-92), MAD-1 and MAD-2 were propagated in CMT-93 cells
(ATCC CCL-223), polyoma was propagated in 3T6 cells (ATCC
CCL-96), and vaccinia was propagated in Vero cells (ATCC
CCL-81). Cell lysates (or concentrates for MPV-1b) were pre-
pared, and the 50% tissue culture infective dose (TCID,) for
each was determined as described (24). All viral stocks were
stored at —70°C until use.

Fluorogenic nuclease PCR assays. Genomic nucleotide
sequences for MVMp, MVMi, MVMc, MPV-1a, MPV-1b, MPV-1c,
HaPV, H-1, KRV, RPV-1a, RV-Umass, and Lulll were obtained
from GenBank. Rat minute virus (RMV) sequences were kindly
provided by Dr. Cho-hua Wan (University of Missouri, Colum-
bia, Mo.). Sequences were aligned by use of the ClustalW and
Pretty software programs (Genetics Computer Group, Madison,
Wis.), and the primers and probe for each fluorogenic nuclease
assay were identified, using the Primer Express software (PE
Applied Biosystems, Foster City, Calif.). All fluorogenic nuclease
PCR reactions were performed by use of a PE Applied Biosystems
GeneAmp 5700 Sequence Detection System, and products were
analyzed by use of the accompanying software. Each 25-ul reac-
tion consisted of 1X TagMan buffer (50 mM KCI, 10 uM EDTA,
10 uM Tris-HCI [pH 8.3], and 60 nM Passive Reference), 5.5 mM
MgCl,, 300 nM dATP, dCTP, dUTP, and dGTP, 0.05% gelatin,
0.01% Tween-20, 0.625 U of AmpliTaqg Gold, 0.25 U of uracil-N-
glycosylase (UNG), 300 nM both forward and reverse primer, an
optimized concentration of probe, and 2.5 pl of template DNA.

Thermal cycling conditions consisted of 50°C for 2 min for
UNG incubation, polymerase activation at 95°C for 10 min,
then 40 cycles of 95°C for 15 sec., followed by 60°C for 1 min.
Samples were considered to have positive results if they had
mean fluorescence (Rn) > 0.1 and a cycle threshold (Ct) < 40.

Amplicon cloning. Amplicons generated by each fluorogenic
nuclease PCR assay primer set were resolved by use of agarose
gel electrophoresis, and the target band was eluted by use of a
QIlAquick kit (Qiagen Inc., Valencia, Calif.) according to the
manufacturer’s instructions. The 154-base pair (bp) parvovirus
product, 71-bp MVM product, and 78-bp MPV product were
then ligated into the pT7Blue-2 vector (Novagen, Madison, Wis.),
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sequenced at the University of Arizona’s Molecular Core Facility,
amplified in Tuner (DE3) pLacl competent cells (Nova-
gen), and purified, using the Qiagen plasmid purification Kit. The
concentration of the purified plasmid DNA was determined by
use of an MBA 2000 UV-vis spectrophotometer (PE Applied
Biosystems). The plasmid DNA concentration and the calcu-
lated molecular weight of the plasmid vector with amplicon in-
sert were then used to calculate the concentration of each sample
in units of template copy number.

Specificity: The specificity of each fluorogenic nuclease PCR
assay was determined by evaluation of DNA extracted from vi-
ral cell preparations of MVMp, MVMi, MVMc, MPV-1b, HaPV,
H-1, KRV, MCMV, MAD-1, MAD-2, polyoma virus, and vaccinia
virus. Viral DNA from each lysate or concentrate was extracted,
using a QlAamp DNA kit following the manufacturer’s protocol
(Qiagen). The RPV-1, RMV-1a, RMV-1b, and RMV-1c DNA also
were used to evaluate specificity and were kindly provided by
Dr. Cho-hua Wan (University of Missouri, Columbia, Mo.).

Sensitivity. The absolute sensitivity of each fluorogenic nu-
clease PCR assay was determined through evaluation of 10-fold
serial dilutions of cloned amplicon DNA (range, 108 to 10° tem-
plate copies). The relative sensitivities of each fluorogenic nu-
clease PCR assay, compared with that of previously reported gel
detection PCR assays (21), was determined through evaluation
of 10-fold serial dilutions of DNA extracted from MVMp and
MPV-1b viral stocks. Gel detection PCR assays were performed,
using a PE Applied Biosystems GeneAmp 2400 as described (21).

Mice. Four- and six-week-old male Hsd:ICR(CD-1) mice, 12-
week-old male DBA/2NHsd mice, and C3H/HeNHsd breeding
pairs were obtained from Harlan Sprague-Dawley (Indianapolis,
Ind.). Neonatal C3H/HeNHsd mice were obtained from breeding
the C3H/HeNHSsd adults on site. All mice were specified by the
supplier to be free of murine viruses, pathogenic bacteria, and
endo- and ectoparasites. Each control or experimental group was
housed separately in microisolator cages, and all animal manipula-
tions were performed in a class-11A biological safety cabinet, using
standard microisolation technique. Animals were housed in a
biocontainment facility at a temperature of 22 to 24°C, humidity of
40 to 60%, 12 to 15 air exchanges/h, and a 12:12-h light:dark cycle.
The University of Arizona Institutional Animal Care and Use
Committee approved all animal procedures.

Mouse antibody production test. Six-week-old ICR mice
were separated into groups of four animals each and adminis-
tered 10-fold serial dilutions of either MVMp or MPV-1b.Viral dilu-
tions ranged from 10° to 102 TCID/mouse for MVMp and 107 to
10 TCID,/mouse for MPV-1b. Ten percent of each dose was ad-
ministered oronasally, with the remainder injected intraperito-
neally. Dose ranges were established from the endpoint dilution of
the MVM- and MPV/HaPV-specific fluorogenic nuclease PCR
assay for MVM and MPV, along with the addition of 10-fold and
100-fold more and less concentrated dilutions. Mice were
euthanized by carbon dioxide inhalation four weeks after inocu-
lation, and blood was collected by cardiocentesis. Serum was di-
luted 1:5 in phosphate-buffered saline and stored at —20°C until
evaluated by use of indirect fluorescent antibody (IFA) serologic
assays specific for MVM or MPV as reported (19).

Animal infections. One-day-old C3H/HeN mouse pups were
inoculated oronasally with 1.5 x 107 TCID., MVMp or mock inocu-
lum (50 mM Tris base, 10 mM EDTA [pH 8.7]) and euthanized 8
days after inoculation. Four-week-old ICR mice under isofluorane
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anesthesia were inoculated via gastric gavage with 5 x 10°
TCID,, MPV-Ib or mock inoculum, then were euthanized one or
four weeks after inoculation. Twelve-week-old DBA/2 mice were
inoculated via gastric gavage with 5 x 10* TCID,, MPV-1b or
mock inoculum, then were euthanized four weeks after inocula-
tion. All mice were euthanized by carbon dioxide inhalation, and
blood samples were collected from the adult animals by
cardiocentesis. The resulting sera were diluted 1:5 in phosphate-
buffered saline and stored at —20°C until use. Approximately 30
milligrams each of spleen, mesenteric lymph node, and small
intestine specimens were harvested from each animal. Each tis-
sue specimen was snap-frozen in liquid nitrogen immediately after
harvest and stored at —70°C until tissue DNA was extracted. Tis-
sue DNA was subsequently stored at —20°C until evaluated by use
of fluorogenic nuclease PCR assays.

Results

Selection and evaluation of primer and probe se-
quences. Sequence alignment of rodent parvovirus genomic
DNA revealed several regions in the nonstructural 1 (NS1) gene
that were highly conserved among rodent parvovirus species
and several regions in the viral protein (VP) genes that were
heterologous among the different species but were conserved
among strains within a species. Conserved regions within the NS1
gene were used to design the rodent parvovirus fluorogenic nu-
clease PCR primers and probe, and heterologous sequences
within the VP2 gene were used to design fluorogenic nuclease
PCR primers and probes specific for MVM and MPV/HaPV
(Table 1). All primers were optimized at a concentration of 300
nM through the use of checkerboard titrations of 50 nM, 300 nM
and 900 nM concentrations of each primer with a 125 nM probe.
Similarly, the parvovirus, MVM, and MPV probes were opti-
mized at 75, 100, and 125 nM concentrations, respectively, through
evaluation of 25, 50, 75, 100, 125, 150, 175, 200 and 225 nM concen-
trations of probe with the optimal primer concentrations.

Specificity. The specificity of each fluorogenic nuclease PCR
assay was determined by evaluation of MVMp, MVMi, MVMc,
MPV-1b, HaPV, H-1, KRV, RPV-1, RMV-1a, RMV-1b, RMV-1c,
MCMYV, MAD-1, MAD-2, polyoma virus, and vaccinia viral DNA.
The rodent parvovirus assay detected all rodent parvoviruses,
the MVM assay detected only MVMp, MVMi, and MVMc, and
the MPV/HaPV assay detected only MPV-1b and HaPV. The
MCMV, MAD-1, MAD-2, polyoma virus, and vaccinia virus were
not detected by use of any of the fluorogenic nuclease assays.

Sensitivity. The absolute sensitivity of each fluorogenic nu-

clease PCR assay was determined through evaluation of serial
dilutions of cloned amplicon DNA. The parvovirus and MVM
assays detected the equivalent of 10 copies of the targeted tem-
plate, whereas the MPV/HaPV assay detected the equivalent of
one copy of template (Fig. 1). The relative sensitivity was also
determined for each fluorogenic nuclease PCR assay, compared
with that of previously published gel detection PCR assays spe-
cific for rodent parvoviruses, MVM, or MPV/HaPV. Identical 10-
fold serial dilutions of MVMp and MPV-1b DNA were used as
templates for both types of assays. The parvovirus fluorogenic
nuclease PCR assay detected as little as 100 fg of viral DNA, an
increase in sensitivity of five logarithm dilutions, compared
with that of the parvovirus gel detection PCR assay, which could
detect 10 ng of MVM and MPV DNA. The MVM and MPV/
HaPV assays also detected 100 fg of MVM and MPV DNA, re-
spectively, a 100-fold increase in sensitivity, compared with that
of their corollary gel detection PCR assays, which could detect
10 pg of viral DNA.

Comparison of fluorogenic nuclease PCR assays and
mouse antibody production (MAP) tests. The relative sen-
sitivities of fluorogenic nuclease PCR assays and MAP testing
were determined. Ten-fold dilutions of MVMp and MPV-1b viral
preparations were evaluated directly by use of the fluorogenic
nuclease PCR assays, and the endpoint detection limit for each
assay was determined. A viral dose equivalent to the endpoint
detection limit of the fluorogenic nuclease PCR assay was then
administered to each of four 6-week-old ICR mice. Similarly, 10-
or 100-fold more and 10- or 100-fold less virus was administered
to each of four 6-week-old ICR mice in each of four other groups
to provide a range of five logarithm dilutions of virus. Four weeks
after inoculation serum was harvested from the mice and evalu-
ated by use of IFA serologic testing. None of the mice inoculated
with MVM or MPV was seropositive on the basis of IFA testing
for each virus. Each fluorogenic nuclease PCR assay was, there-
fore, at least 100-fold more sensitive than was MAP testing.

Detection of parvoviral DNA in murine tissues by use
of fluorogenic nuclease PCR assays. Neonatal C3H/HeN
mice were inoculated with MVVMp or a mock inoculum and were
euthanized eight days after inoculation. The MVM fluorogenic
nuclease PCR assay detected viral DNA in small intestine, me-
senteric lymph node, and spleen DNA extracted from all MVM-
infected mice, but not in age- and strain-matched mock-infected
mice (Table 2). Similarly, four-week-old ICR mice were inocu-
lated with MPV-1b or a mock inoculum and were euthanized
one and four weeks after inoculation. The DNA extracts from

Table 1. Primer and probe sequences for rodent parvovirus, minute virus of mice (MVM)-specific, and mouse parvovirus/hamster parvovirus (MPV/HaPV)-
specific fluorogenic nuclease polymerase chain reaction (PCR) assays

Assay Sequence (5'-3") Position (5'-3")

Rodent parvovirus

Forward primer GATGATGATGCAGCCAGACAGT 1181-1203*

Reverse primer TTTGCTGGTTTCAGCTTTTTC 1335-1311

Probe TCCACCTGGTTGAGCCATCATTTCAA 1207-1232
MVM-specific

Forward primer GCCATACACACCTGCAGCAAA 3410-3430!

Reverse primer TGGCGATGCTATGGTTGGT 3481-3462

Probe TCAATGGAAACACTTGGTTTCTACCCTTGGA 3463-3493
MPV/HaPV-specific

Forward primer CCAGCAGAGCAGGACCTTTT 3914-3934?

Reverse primer CTGCCATTGGCGTCATGTA 3992-3973

Probe TTCCAGTAGTGCCAGCAAATGTTACACAAGG 3938-3969

Nucleotide positions from MVMp sequence (GenBank accession No. J02275).
2Nucleotide positions from MPV-1a sequence (GenBank accession No. U12469).
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Figure 1. Absolute sensitivity of the mouse parvovirus (MPV)-specific
fluorogenic nuclease polymerase chain reaction (PCR) assay as demon-
strated by an amplification plot of 10-fold serially diluted cloned amplicon
DNA. Dilutions from left to right on the amplification plot range from
108 to 10° copies of target amplicon. All values with mean fluorescence
(Rn) > 0.1 and a cycle threshold (Ct) < 40 are considered positive results.

small intestine, mesenteric lymph nodes, and spleen of each
mouse were evaluated by use of the MPV/HaPV fluorogenic nu-
clease PCR assay. The MPV DNA was detected by use of the
fluorogenic nuclease PCR assay at both time points in all tis-
sues obtained from MPV-infected mice, but not in the same tis-
sues harvested from mock-infected mice (Table 2). All MPV-in-
fected mice were also seropositive on the basis of results of MPV
IFA testing at four weeks after inoculation, but were seronegative
at one week after inoculation.

Given the improved sensitivity of fluorogenic nuclease PCR
assays at detecting MPV, compared with that of previously pub-
lished gel detection PCR assays, DNA extracts obtained from
the small intestine and mesenteric lymph node tissues of 12-
week-old DBA/2 mice experimentally inoculated with MPV-1b
were evaluated. These mice had been evaluated by use of the
published MPV-specific gel detection PCR assay that failed to
detect MPV DNA in these organs despite seroconversion of mice
to MPV (19). The MPV DNA was detected in almost all tissues
obtained from infected mice by use of the MPV-specific fluorogenic
nuclease PCR assay (Table 2).

Discussion

Fluorogenic nuclease PCR assays that detect all rodent
parvoviruses or specifically detect either MVM or MPV/HaPV
were developed. Each assay specifically detected the targeted
viruses without detecting non-targeted viruses. The detection of
MPV and HaPV by use of the MPV/HaPV assay was expected
since MPV and HaPV are closely related genetically (24), and
the primer and probe oligonucleotide sequences for the MPV-
specific assay differed by only one nucleotide per oligonucleotide
from the aligned HaPV sequence. Each assay was also docu-
mented to be extremely sensitive at detecting its targeted tem-
plate. Absolute sensitivity determinations, using cloned amplicon
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DNA, indicated that each assay had an endpoint detection limit
of at least 10 copies of target template. Due to this extremely
low sensitivity, caution during PCR set up is of paramount im-
portance to avoid DNA contamination. Carry-over contamination
in fluorogenic nuclease PCR assays is minimized by inclusion of
uracil-N-glycosylase in the reaction mixture (25), and by use of the
closed-tube detection system, which eliminates exposure of the
laboratory environment to PCR products. These precautions, along
with good bench top laboratory technique, were adequate to pre-
vent false-positive results in our laboratory.

The sensitivity of fluorogenic nuclease PCR assays, compared
with that of previously published rodent parvovirus gel detec-
tion PCR assays also was improved, especially for the rodent
parvovirus assays for which the fluorogenic nuclease PCR assay
was five logarithm dilutions more sensitive. This improved sen-
sitivity may reflect the much shorter amplicons generated by
the fluorogenic nuclease assays, the use of a hot-start Taq poly-
merase, which reduces non-specific primer binding, and the im-
proved sensitivity of fluorogenic detection versus gel detection.
We have found, in other experiments in our laboratory, that
with use of identical PCR products, detection by the fluorogenic
probe can improve sensitivity by 10- to 100-fold over detection
with ethidium-stained agarose gels (data not shown). Although
in most instances, this improved sensitivity may not make a dif-
ference in the ability to qualitatively detect parvovirus DNA, in
some instances, it may. For example, the MPV/HaPV-specific
fluorogenic nuclease PCR assay detected MPV DNA in tissues ob-
tained from adult DBA/2 mice, whereas the previously published
MPV-specific gel detection PCR did not.

Fluorogenic nuclease PCR assays also have several advantages
over the MAP tests used to detect viral contamination in biological
materials. The MVM- and MPV/HaPV-specific fluorogenic nu-
clease PCR assays were found to be at least 100-fold more sensi-
tive then their respective MAP tests. Although this increased
sensitivity does not allow distinction between infective and non-
infective virions, as indicated by the detection of far fewer than
one tissue culture infective dose of MPV-1b by use of the MPV/
HaPV-specific fluorogenic nuclease assay, the detection of virus-
specific DNA would reliably indicate biological material expo-
sure to a parvovirus. Fluorogenic nuclease PCR assays also
have appreciably reduced turnaround time, provide an alterna-
tive to a whole animal bioassay, and are less costly than MAP
testing. Given the high potential of rodent parvovirus contamina-
tion of cell cultures and other biological materials (12, 13),
fluorogenic nuclease assays should provide an accurate, cost-ef-
fective, and timely means of screening these materials for
parvovirus. The rodent parvovirus fluorogenic nuclease PCR as-
say would be especially useful for this application since it can
detect all known rodent parvoviruses and has much improved
sensitivity over the previously published rodent parvovirus gel
detection PCR assay (21).

Fluorogenic nuclease PCR assays also offer several advan-
tages as adjunct diagnostic methods for routine rodent health
monitoring. Since fluorogenic nuclease PCR assays do not rely
on an induced immune response to detect infection, they can be
used to directly detect murine parvoviruses in tissues obtained
from immunocompromised rodents. Fluorogenic nuclease PCR
assays may also be suited for ante-mortem diagnostic evalua-
tion. Data generated in our laboratories indicate that the MVM-
and MPV/HaPV-specific assays can detect MVM and MPV, re-

329

http://prime-pdf-watermark.prime-prod.pubfactory.com/ | 2025-02-25



Vol 51, No 4
Comparative Medicine
August 2001

Table 2. Fluorogenic nuclease PCR assay, gel detection PCR assay, and serologic test results for mice experimentally inoculated with MVMp or MPV-1b

Dose Tissue Fluorogenic nuclease PCR* MPV PCR* MPV
Virus (TCID,,) Strain Age harvest Sl SPL MLN Sl MLN IFA
MVMp 0 C3H 2 days 8 days a.i. 0/4 0/4 0/4 ND ND ND
MVMp 1.5 x 107 C3H 2 days 8 days a.i. 8/8 8/8 718 ND ND ND
MPV-1b 0 ICR 4 weeks 1 week a.i. 0/3 0/3 0/3 ND ND 0/3
MPV-1b 5x 10* ICR 4 weeks 1 week a.i. 5/5 5/5 5/5 ND ND 0/5
MPV-1b 0 ICR 4 weeks 4 weeks a.i. 0/4 0/4 0/4 ND ND 0/4
MPV-1b 5 x 10* ICR 4 weeks 4 weeks a.i. 5/5 5/5 5/5 ND ND 5/5
MPV-1b 0 DBA/2 12 weeks 4 weeks a.i. 0/4 ND 0/4 0/4 0/4 0/4
MPV-1b 5 x 10° DBA/2 12 weeks 4 weeks a.i. 3/4 ND 4/4 0/4 0/4 4/4

IMVM-specific assays used for MVMp-inoculated mice; MPV-specific assays used for the MPV-1b inoculated mice.

2Number of animals positive/number of animals tested.

IFA = indirect fluorescent antibody (test); SI = small intestine; SPL = spleen; MLN = mesenteric lymph node; a.i. = after inoculation; TCID,, = median tissue

culture infective dose; ND = not done.

spectively, in fecal pellets and cage swab specimens collected
from the cages of experimentally inoculated mice (data not
shown). Although consistent ante-mortem detection of murine
parvovirus DNA in individual cages over long periods is un-
likely due to acute and/or intermittent viral shedding (4, 15),
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veloped in these studies to detect murine parvoviruses are spe- 11. Crawford, L. V., E. A. Follett, M. G. Burdon, and D. J. McGeoch.
cific and sensitive at detecting their respective targeted viral 1969. The DNA of a minute virus of mice. J. Gen. Virol. 4:37-46.
DNA in vitro and in vivo. Each assay is also more sensitive than 12. Collins, M. J., Jr,, and J. C. Parker. 1972. Murine virus con-
MAP testina and previously published gel detection PCR assavs taminants of leukemia viruses and transplantable tumors. J. Natl.
gandp yp g n K Y Cancer Inst. 49:1139-1143,
that target rodent parvoviruses. These results indicate that 13. Nicklas, W., V. Kraft, and B. Meyer. 1993. Contamination of
fluorogenic nuclease PCR assays should provide a sensitive, po- transplantable tumors, cell lines, and monoclonal antibodies with
tentially high-throughput method to detect parvovirus infec- rodent viruses. Lab. Anim. Sci. 43:296-300. )
tions in rodents and rodent parvovirus contamination of 14. Harris, R. E., P. H. Coleman, and P. S. Morahan. 1974. Stabil-
; . . . . . ity of minute virus of mice to chemical and physical agents. Appl.
biological m_aterlals, with the potential to also be useful in ro- Microbiol. 28:351-354.
dent parvovirus research. 15. Jacoby, R. O., L. J. Ball-Goodrich, D. G. Besselsen, M. D.
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