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Although the initial site of poliovirus replication in humans is the intestine, previously isolated transgenic
mice which carry the human poliovirus receptor (PVR) gene (TgPVR mice), which develop poliomyelitis after
intracerebral inoculation, are not susceptible to infection by the oral route. The low levels of PVR expressed
in the TgPVR mouse intestine might explain the absence of poliovirus replication at that site. To ascertain
whether PVR is the sole determinant of poliovirus susceptibility of the mouse intestine, we have generated
transgenic mice by using the promoter for rat intestine fatty acid binding protein to direct PVR expression in
mouse gut. Pvr was detected by immunohistochemistry in the enterocytes and M cells of transgenic mouse
(TgFABP-PVR) small intestine. Upon oral inoculation with poliovirus, no increase in virus titer was detected
in the feces of TgFABP-PVR mice, and no virus replication was observed in the small intestine, although
poliovirus replicated in the brain after intracerebral inoculation. The failure of poliovirus to replicate in the
TgFABP-PVR mouse small intestine was not due to lack of virus binding sites, because poliovirus could attach
to fragments of small intestine from these mice. These results indicate that the inability of poliovirus to
replicate in the mouse alimentary tract is not solely due to the absence of virus receptor, and other factors are

involved in determining the ability of poliovirus to replicate in the mouse gut.

Poliovirus, the causative agent of paralytic poliomyelitis, is a
member of the picornavirus family, a group of small, icosahe-
dral, positive-stranded RNA viruses (20). Poliovirus infection
begins when the virus binds to the poliovirus receptor, Pvr, on
the cell surface, followed by release of viral RNA into the cyto-
plasm (reviewed in reference 15). In susceptible hosts, polio-
virus infection begins with ingestion of the virus followed by
replication in the alimentary tract and spread to the blood (1,
21). During the viremic phase, poliovirus has access to many
tissues, yet viral replication is detected only at a few sites, such
as the central nervous system (CNS). The mechanism for this
restriction is not known. Early work suggested that the cellular
receptor might be a major determinant of poliovirus tissue
tropism (9). However, recent data indicate that PVR is ex-
pressed in susceptible and nonsusceptible human tissues (4, 6,
13). The absence of poliovirus replication in PVR-expressing
cells might be due to their inaccessibility to virus or inability to
support viral replication (15, 17).

The identity of the primary site of poliovirus replication in
the intestine remains a matter of debate. The detection of
poliovirus in Peyer’s patches of the ileum of infected chimpan-
zees led to the suggestion that poliovirus initially replicates in
lymphocytes (1). However, it is not known whether virus is
produced in the Peyer’s patches or spreads there from other
sites. In other studies, poliovirus was isolated from both the
ileal wall and Peyer’s patches of infected chimpanzees (21, 22),
leading to the suggestion that poliovirus first replicates in ep-
ithelial cells and then spreads to the Peyer’s patches. Poliovirus
replication in the squamous epithelial cells of the oropharynx
has also been reported (10). The epithelial lining of the small
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intestine consists of enterocytes, which comprise the first layer
of cells in most of the intestinal lumen, and M cells, which are
found above the Peyer’s patches and are capable of transport-
ing molecules from the intestinal lumen to the underlying
lymphoid cells (5).

Transgenic mice that express the human PVR gene (TgPVR
mice) have been identified as a model for studying poliovirus
neurovirulence and pathogenesis (11, 18). After inoculation
with poliovirus by the intracerebral, intraspinal, intravenous, or
intramuscular route, TgPVR mice develop paralytic poliomy-
elitis. However, unlike the case for poliovirus infection in hu-
mans, poliovirus replication is not detected in the alimentary
tract of TgPVR mice after oral inoculation. The absence of
poliovirus replication in the TgPVR mouse alimentary tract
might be due to the low levels of PVR expression in the small
intestine (17, 19). In contrast, PVR RNA is readily detected in
human enterocytes (19).

To determine whether Pvr is the sole determinant of polio-
virus susceptibility in the mouse intestine, we have generated
new transgenic mice (TgFABP-PVR mice) in which high levels
of Pvr are expressed in M cells and enterocytes. PVR expres-
sion in TgFABP-PVR mice is under the control of the pro-
moter from the rat intestine fatty acid binding protein (I-
FABP) gene, which has been shown to direct expression of a
reporter gene specifically in the enterocytes of transgenic mice
(26). After oral inoculation of TeFABP-PVR mice with polio-
virus, no viral replication was detected in the alimentary tract,
as determined by titration of virus in the feces and in tissues of
the small intestine. The inability of poliovirus to replicate in
the TgFABP-PVR mouse small intestine was not due to the
absence of virus binding sites. These results indicate that lack
of Pvr expression is not the sole determinant of the resistance
of the mouse intestine to poliovirus replication. Other factors
may influence the ability of poliovirus to enter or replicate in
cells of the mouse alimentary tract.
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FIG. 1. (A) Structure of DNA used to generate transgenic mice. The 1.2-kb
I-FABP DNA fragment ranged from nucleotides —1178 to +28 (where nucleo-
tide 1 is the transcription start site) (26). The PVR cDNA was from nucleotides
—120 to +1202 (where nucleotide 1 is the first base of the initiating AUG codon)
(13). The human B-globin fragment (1.7 kb) begins at the third exon, codon 121,
and includes the 3’ intron and polyadenylation signal (12). (B) Northern hybrid-
ization analysis of total cell RNA from the small intestine of normal (lane 1),
TgPVR (lane 2), TeFABP-PVR2 (lane 3), and TeFABP-PVR3 (lane 4) mice and
from the brain of TgPVR mice (lane 5). All lanes contained equal amounts of
RNA, as judged by ethidium bromide staining. The DNA probe was the coding
region of PVR shown in panel A. Lane 5 is from an autoradiograph that had
been exposed twice as long as lanes 1 to 4, due to the low signal. The top arrow
indicates the expected position of the PVR RNA produced in TgPVR mice, and
the bottom arrow indicates the expected position of the PVR RNA produced in
TgFABP-PVR mice. The autoradiograph was scanned by using Adobe Photo-
shop and lettered by using Canvas 5.0 (Deneba Software).

MATERIALS AND METHODS

Cells, virus, and antibody. HeLa S3 cells were grown in suspension cultures in
Joklik minimal essential medium containing 5% horse serum and 10 pg of
gentamicin per ml. For plaque assays, HeLa cells were plated in Dulbecco
modified Eagle medium containing 5% bovine calf serum and gentamicin.
Mouse L cells were maintained in Dulbecco modified Eagle’s medium containing
10% bovine calf serum, 100 U of penicillin per ml, and 100 pg of streptomycin
per ml.

Poliovirus strain P1/Mahoney was derived from the infectious cDNA clone
(16) and propagated on HeLa cells. Hybridoma cells that secrete 711C, a mouse
monoclonal antibody directed against the first domain of human PVR (14), were
maintained in BM hybridoma medium with 2% fetal bovine serum.

Construction of a plasmid containing PVR ¢cDNA under the control of the
I-FABP promoter. The coding region of 20B PVR c¢cDNA (13) was amplified by
PCR, using a primer that created a BamHI restriction enzyme site at the 3’ end.
The 3’ noncoding region of 20B cDNA was not included because of the presence
of a putative RNA destabilization sequence (13). This PCR product was then
cloned into pBluescript (Stratagene) along with the 1.2-kb EcoRI/Xbal fragment
of the promoter for rat I-FABP by three-way ligation. A 1.7-kb BarmHI/Pstl DNA
fragment containing the human B-globin 3’ intron and poly(A) tract (12) was
inserted downstream of the PVR coding region, to increase transcriptional effi-
ciency in transgenic mice (3). The structure of the final plasmid, pFABP-PVR,
was confirmed by restriction enzyme digestion and by sequencing the junctions
created by ligation. For microinjection, pFABP-PVR was cleaved with HindIII
and PstI to remove vector sequences. The 4.2-kb insert was purified by agarose
gel electrophoresis and dialyzed against 3 mM Tris HCI (pH 8.0)-0.3 mM
EDTA. Purified DNA was diluted to 4 to 5 pg per ml before microinjection.

DNA transient transformation and virus infection. Mouse Ltk™ cells were
seeded in plastic cell culture plates 1 day before use at 2 X 10° cells per
6-cm-diameter plate. Plates were treated with 0.5 ml of a DNA-calcium phos-
phate coprecipitate consisting of 10 pg of cDNA and 10 pg of herring sperm
DNA. After 20 h of incubation at 37°C, the medium was replaced, and incubation
was continued for an additional 24 h. Cells were then infected with poliovirus at
a multiplicity of infection of 0.1. After 45 min of adsorption at 37°C, the plates
was washed three times with phosphate-buffered saline (PBS) containing 0.2%
horse serum to remove the unattached virus, and medium was replaced. Aliquots
of supernatant were removed at different times after infection, and virus titers
were determined by plaque assay on HeLa cell monolayers.

Microinjection and production of transgenic mice. Fertilized eggs of the F,
generation of C57BL6/J X CBA/J mice were isolated from the swollen ampulla
of the oviduct of female mice that had mated with stud males the night before
(8). Microinjection was performed with a Leitz micromanipulator attached to a
Zeiss Axiovert microscope. Transgenic mouse founders were identified by PCR
assay of tail DNA, using primers that correspond to the 20B PVR cDNA se-
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quence. Southern blot analysis was also performed to ensure the integrity of the
transgene and for the purpose of estimating the copy number. The copy number
for TeFABP-PVR lines ranged between 10 and 20 copies of the transgene. To
produce TgFABP-PVR X TgPVR hybrid mice, mice homozygous for the FABP-
PVR transgene were crossed with homozygous TgPVR mice.

RNA and DNA isolation. Total RNA was isolated from small intestine by
homogenization in 4 M guanidinium thiocyanate with a Brinkmann Polytron
homogenizer followed by acidic phenol extraction. Isolated RNA was dissolved
in diethylpyrocarbonate-treated water containing 0.5% sodium dodecyl sulfate
and 1 mM EDTA (pH 8.0). Tails of 3-week-old mice were cut and digested in 50
mM Tris (pH 8.0), 0.5% sodium dodecyl sulfate, and 500 g of proteinase K per
ml. Undigested debris was removed by centrifugation. DNA was precipitated
with isopropanol and dissolved in distilled water.

Antibody purification and biotinylation. Hybridoma cells secreting the anti-
PVR monoclonal antibody 711C were grown in 15-cm-diameter plates in serum-
free medium HB 101 (Irvine Scientific). Supernatants were collected and passed
through a protein A affinity column (Bio-Rad). The column was then washed and
eluted under conditions recommended by the manufacturer. For biotinylation,
purified 711C antibody was dialyzed against 0.1 M sodium bicarbonate (pH 8.4)
and diluted to 1 mg/ml; 0.5 mg of purified antibody was incubated with 30 or 45
wng of NHS-LC-Biotin (Pierce) at room temperature for 4 h. Free biotin was
removed by a G25 column. The biotinylated antibody was tested by cell flow
cytometry.

Immunohistochemistry. Mouse intestine was fixed in 4% paraformaldehyde
and embedded in Tissue-Tek O.C.T. (Miles Inc.). Frozen sections (15 wm) were
cut on a cryostat and placed on Fisher Superfrost tissue section slides. Tissue
sections were air dried for 2 h, and the remaining Tissue-Tek O.C.T. was re-
moved by washing with PBS. Approximately 0.2 pg of biotinylated 711C was
added to each slide. Staining was carried out at 4°C overnight followed by
staining with avidin B-galactosidase conjugate (Vector Laboratories) for 1.5 h at
room temperature. After three washes with PBS, B-galactosidase activity was
assayed by incubation with 0.05% 5-bromo-4-chloro-3-indolyl-B-p-galactopyr-
anoside (X-Gal) in PBS with 3 mM K,Fe(CN),, 3 mM K;Fe(CN),, 1 mM MgCl,,
and 0.1% bovine serum albumin at room temperature overnight.

Oral and intracerebral inoculation of mice. Three-week-old transgenic and
nontransgenic mice were orally inoculated with 0.1 ml of poliovirus by using an
animal feeding needle (Popper & Sons) inserted into the esophagus. The detec-
tion of virus present in the feces at 12 to 16 h postinfection was used to confirm
that the inoculum had been correctly placed. Animals were observed daily for
death or paralysis for 18 days after inoculation.

Virus replication in mouse intestine. To monitor poliovirus replication in the
mouse alimentary tract, feces were collected or the entire small intestine was
removed at various times after oral inoculation. Fecal pellets were hydrated in
PBS containing 0.2% horse serum and centrifuged in an Eppendorf Microfuge
for 5 min. The small intestine was homogenized with a Brinkmann Polytron.
Virus titers in fecal supernatants and intestinal homogenates were determined by
plaque assay on HeLa cell monolayers.

PVR binding activity in mouse small intestine. The duodenum and jejunum
were removed and cut open, and the contents were removed by washing with
PBS. Tissues were cut with scissors into 5-mm-long pieces. Four to five pieces
were incubated with 5 X 10° PFU of poliovirus in 500 pl of PBS at room
temperature with rotation. After incubation for 2 h, the mixture was centrifuged
in a microcentrifuge for 5 to 10 min. Virus titers in the supernatant were
determined by plaque assay on HeLa cell monolayers.

RESULTS

Generation of transgenic mice. To direct PVR expression to
the intestine of transgenic mice, the promoter for rat -FABP
was chosen. The I-FABP gene product plays a role in fatty acid
uptake by intestinal epithelial cells and is a marker for differ-
entiated, villus-associated, small intestine epithelial cells (25).

TABLE 1. Yields of poliovirus after infection of mouse L cells
transiently transformed with PVR cDNA clones

Transforming PFU/ml” at:

DAY 0hpi. 24 h p.i.
pBluescript 20 5
pFABP-PVR1 45 20X 10°
pFABP-PVR2 45 20X 10°
pSVL-ZOB 25 4.0 X 105

“ L cells were transformed with the indicated plasmids and 48 h later infected
with poliovirus type 1.

? Virus titers were determined by plaque assay of cell culture supernatants on
HeLa cell monolayers. p.i., postinfection.
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FIG. 2. Immunohistochemistry of mouse small intestine. Tissue sections were stained with anti-PVR monoclonal antibody 711C conjugated to biotin and then with
avidin—B-galactosidase. Slides were viewed on a Leitz microscope under visible light at a magnification of X 100. Sections from duodenum and jejunum from normal,
TgPVR, and TgFABP-PVR mice are labeled. Cells that express Pvr stain blue, which appears dark in the black-and-white image. Sections were photographed on slide
film, digitized on a Polaroid CoolScan, converted to black and white in Adobe Photoshop, and lettered in Canvas 5.0 (Deneba Software). Final magnification, X96.

The I-FABP promoter has been shown to direct high-level
expression of a reporter gene in enterocytes of transgenic
mouse small intestine (26). The coding region of PVR ¢cDNA
was cloned downstream of the I-FABP promoter (Fig. 1A). In
addition, a fragment containing the human -globin 3’ intron

and poly(A) tract was placed immediately downstream of the
PVR coding sequence to ensure proper posttranscriptional
modification and mRNA stability. This construct was named
pFABP-PVR.

To ensure that pFABP-PVR DNA will produce a functional
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TABLE 2. Susceptibility of mice to inoculation
with poliovirus type 1

Route pf Mouse _ PFU No. .paralyzed/
inoculation inoculated no. inoculated
Oral TgFABP-PVR X TgPVR 2 % 108 0/6
TgFABP-PVR +/+ 2 % 10® 0/6
TgPVR 2 % 108 0/6
Nontransgenic 2% 108 0/6
Intracerebral ~ TgFABP-PVR +/+ 2 % 108 5/5
TgFABP-PVR +/+ 2 % 107 1/5
TgFABP-PVR +/— 2 % 108 1/5
Nontransgenic 2% 108 0/5

“ ++ and +/— denote mice homozygous and heterozygous, respectively, for
the transgene.

poliovirus receptor, plasmid DNA was transiently transformed
into receptor-negative mouse L cells followed by poliovirus
infection. Infectious poliovirus was produced in L cells trans-
formed with pFABP-PVR or pSVL-20B(PVR) cDNA but not
in L cells transformed with vector DNA (Table 1).

The DNA insert from pFABP-PVR was used to generate
transgenic mice, which were screened for the presence of the
transgene by PCR analysis of tail DNA. Five transgenic
founders (TgFABP-PVR mice) were identified and used for
further study.

Expression of PVR in small intestine. Northern blot hybrid-
ization analysis was used to determine whether PVR RNA is
expressed in the small intestine of TgFABP-PVR transgenic
mice. High levels of a 1.4-kb PVR RNA were detected in the
small intestine of offspring of two founder mice, TgFABP-
PVR2 and TgFABP-PVR3 (Fig. 1B). This size is consistent
with that predicted from the structure of pFABP-PVR. PVR
RNA was not detected in the small intestine of either non-
transgenic mice or previously isolated TgPVR mice that carry
the human PVR gene (18) and was detected at low levels in the
brain of TgPVR mice (Fig. 1B).

Immunohistochemistry was used to determine whether Pvr
is expressed in the small intestine of TeFABP-PVR mice. PVR
protein expression was detected at high levels in the duodenum
and jejunum of the small intestine (Fig. 2) and at much lower
levels in the ileum and colon (27). As expected from the pre-
viously described specificity of the I-FABP promoter, the stain-
ing is restricted to the epithelium (26). Pvr expression was also
observed in M cells of the duodenum and jejunum (27). Pvr
expression was not detected in the small intestine of nontrans-
genic and TgPVR mice (Fig. 2).

Susceptibility of mice to oral poliovirus inoculation. To de-
termine whether expression of Pvr in the mouse small intestine
confers susceptibility to poliovirus infection, TgFABP-PVR
mice were crossed with TgPVR mice, which are susceptible to
poliovirus infection by all routes except oral inoculation (18).
TgFABP-PVR X TgPVR mice were orally inoculated with
high titers (2 X 10 PFU) of poliovirus. No paralysis was
observed up to 18 days after infection of TgFABP-PVR X
TgPVR, homozygous TgFABP-PVR, TgPVR, or nontrans-
genic mice (Table 2). Oral susceptibility was not observed in a
second TgFABP-PVR X TgPVR line produced from different
founder mice (27).

Lack of poliovirus replication in the alimentary tract of
TgFABP-PVR and TgFABP-PVR x TgPVR mice. To ascertain
whether poliovirus can replicate in the alimentary tract of
TgFABP-PVR mice, virus titers in the feces were determined
at different times after oral inoculation. Small amounts of
virus, presumably representing a portion of the inoculum,
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TABLE 3. Fecal titers of poliovirus after oral inoculation of mice

PFU/g of feces”

Mouse”

Day 0.5 Day 1.5
(10%) (10%)
Nontransgenic 3.5 7.5
TgFABP-PVR 2.0 3.0
TgFABP-PVR X TgPVR 2.5 35

@ BEach mouse was given 107 PFU of poliovirus via an oral feeding needle
inserted into the esophagus.

® Average obtained from three mice. In all cases, titers at days 4.5 and 7.5 were
<50 PFU/g of feces.

were observed at days 0.5 and 1.5 after infection of TgFABP-
PVR X TgPVR and TgFABP-PVR mice; thereafter no virus
was detected (Table 3). Similar results were obtained when
homogenates of the entire small intestine were assayed for the
presence of infectious virus (27). These results indicate that
expression of high levels of Pvr in the mouse intestinal epithe-
lium is not sufficient to confer susceptibility to poliovirus in-
fection.

Poliovirus binding to TgFABP-PVR intestine. Lack of po-
liovirus susceptibility of the alimentary tract of TgFABP-PVR
mice might result from failure of poliovirus to bind the intes-
tinal epithelium. To address this possibility, pieces of the small
intestine from normal and transgenic mice were prepared, and
their ability to bind poliovirus was monitored by neutralization
assay. Intestinal fragments were mixed with poliovirus and
incubated at room temperature for 2 h. After centrifugation,
poliovirus infectivity in the supernatant was determined by
plaque assay on HeLa cell monolayers. Titers of poliovirus
were significantly reduced when intestinal fragments from the
duodenum or jejunum of TgFABP-PVR mice were used (Fig.
3). Incubation of poliovirus with intestinal fragments from ei-
ther nontransgenic or TgPVR mice only slightly reduced in-
fectivity. These results indicate that Pvr expressed on the cell
surface of the intestinal epithelium is capable of binding po-
liovirus. Therefore, the absence of poliovirus infection in the
gut of TeFABP-PVR mice is not due to the inability of Pvr to
bind virus.

duodenum

100

PERCENT PFU REMAINING
o
| .

NS

non-Tg TgFABP-PVR TgPVR

FIG. 3. Poliovirus binding activity in mouse small intestine. Pieces of small
intestine from normal and transgenic mice were prepared and incubated with
poliovirus at room temperature, and the supernatant was assayed for poliovirus
infectivity. The virus input used was 5 X 10° PFU; 3.5 X 10° PFU remained after
incubation with nontransgenic mouse intestine. Two different TgFABP-PVR
lines were used (two middle bars).
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FIG. 4. Poliovirus replication in mouse brain. Ten nontransgenic mice
(NonTg) and ten TgFABP-PVR mice (TgGut) were inoculated intracerebrally
with 10° PFU of poliovirus. Two mice from each group were sacrificed daily, and
virus titer in the brain was determined by plaque assay of homogenates on HeLa

cell monolayers. Each time point represents the average of values obtained from
two mice.

Poliovirus replication in the brain of TgFABP-PVR mice. To
show that Pvr expressed by the transgene in TgFABP-PVR
mice is functional, transgenic and normal mice were inoculated
intracerebrally with poliovirus, and virus replication in the
brain was assayed at different times postinfection. Poliovirus
replicated in TgFABP-PVR mouse brain but not in the brain
of normal mice (Fig. 4). Virus titers in TgFABP-PVR mouse
brain peaked at 4 days postinoculation, consistent with the re-
sults of experiments carried out in TgPVR mice (18). TgFABP-
PVR mice also developed paralytic poliomyelitis after intrace-
rebral inoculation (Table 2). The rat I-FABP promoter has
been reported to function aberrantly in tissues other than the
intestine (28), which most likely accounts for the susceptibility
of TgFABP-PVR mouse brain to poliovirus infection. Mice
homozygous for the FABP-PVR transgene appear to be more
susceptible to intracerebral inoculation than heterozygous an-
imals (Table 2). The basis for this difference is not known.

DISCUSSION

An orally susceptible mouse model for poliovirus infection
has certain advantages over currently available transgenic
mouse models. Oral infection is the natural route of poliomy-
elitis transmission in the human population (reviewed in ref-
erence 17). Several steps in the pathogenesis of poliomyelitis,
including the initial site of virus replication in the intestine and
the mechanism by which poliovirus spreads from the gut to the
central nervous system, are still not well characterized. An
orally susceptible mouse could be used to study the intestinal
immune responses to poliovirus infection and might be valu-
able for testing new vaccines.

To address the hypothesis that the absence of poliovirus
replication in the TgPVR mouse alimentary tract is due to the
low levels of PVR expression in the small intestine (17, 19), we
established new transgenic mouse lines by using PVR ¢cDNA
under the control of the rat I-FABP promoter. TgFABP-PVR
mice were not susceptible to oral inoculation with poliovirus,
although Pvr was expressed in enterocytes and M cells and was
able to bind poliovirus. These results indicate that the inability
of poliovirus to replicate in mouse alimentary tract of TgPVR
mice is not solely due to low levels of virus receptor.

There are several possible explanations for the failure of
poliovirus to replicate in the intestine of TgFABP-PVR mice.
If the Peyer’s patch, not the enterocyte, is the primary site of
poliovirus replication, then TgFABP-PVR mice would not be
susceptible to infection because the rat I-FABP promoter does

EXPRESSION OF PVR IN MOUSE INTESTINE 4919

not function in lymphocytes. Alternatively, Pvr expressed in the
transgenic mouse intestine might not be posttranslationally
modified in a manner that permits productive entry of virus
into cells. Another possibility is that mouse enterocytes lack a
functional host factor required for poliovirus entry. Due to the
difficulties of assaying the uncoating of poliovirus in mouse
enterocytes, we were unable to determine whether poliovirus
RNA can enter these cells. An isoform of CD44 has been
implicated in poliovirus attachment (23, 24), but recent data
indicate that CD44 is not required for poliovirus infection (2,
7). Other host factors likely to be required for postentry events
in virus replication, including translation, genome replication,
and capsid assembly, might be absent or sufficiently different in
murine enterocytes to preclude virus replication.

Our finding that expression of Pvr in the mouse intestine is
not sufficient to overcome a block to poliovirus replication is
consistent with Sabin’s theory that animals at a lower position
on the evolutionary ladder are less susceptible to oral poliovi-
rus inoculation (21). According to this theory, which is sup-
ported by experimental observations, the alimentary tract of
monkeys is resistant to poliovirus infection, while that of chim-
panzees is susceptible, and the gut of humans is the most
susceptible. Based on this hierarchy, the intestine of mice
should be highly resistant to poliovirus infection, which is sup-
ported by the results presented here. Interestingly, the suscep-
tibility of the CNS of primates is the inverse of the suscepti-
bilities of their intestinal tracts (21). Consistent with this
hierarchical ranking, the CNS of PVR transgenic mice is sus-
ceptible to poliovirus infection (11, 18).

We have occasionally detected poliovirus in the feces of
transgenic mice well after the initial levels of excreted virus
have diminished (27). Experiments are currently under way to
determine whether viruses isolated after day 4 postinoculation
are mutants that can overcome the block to replication in the
mouse intestine. The isolation and study of poliovirus mutants
that can multiply in the intestine of TeFABP-PVR mice would
provide information about the mechanism of resistance of the
mouse gut to poliovirus infection.
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