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Introduction 
 
The long-term objective of this proposal is to identify mechanisms of prion 
transport to secondary lymphoreticular system (LRS) tissues. The hypothesis to 
be tested is that following peripheral exposure to prions; host proteins (e.g. 
complement) bind prions allowing for trapping by cells in the spleen and 
enhancing uptake by macrophages, which are cells that are responsible for 
destruction of foreign proteins.  To investigate this hypothesis two animal models 
will be used.  Genetically engineered mice that lack components of the 
complement system will be used to test the hypothesis that complement binding 
to PrPSc is involved in targeting of prions to cells in the spleen and uptake by 
macrophages.  A second system will examine disease development of a prion 
strain (DY TME) that does not replicate in the spleen of hamsters. We will use 
this system to test the hypothesis that DY TME is not bound by complement 
resulting in its absence in the spleen. The mouse and hamster systems 
investigate prion interactions with complement components based on differences 
of host and strain properties, respectively.  This study will provide details into the 
host factor(s) involved in transport of prions to cells in the LRS, such as spleen. 
 
Body 
 
Tissue distribution of HY & DY TME at early time points post-infection. As 
previously reported, animal bioassay was used to investigate if DY PrPSc is 
present in spleen, lymph nodes, and peritoneal cells following intraperitoneal 
inoculation with DY TME as outlined in task 4.  Hamsters were intraperitoneally 
(i.p.) inoculated with DY TME and spleen, mesenteric lymph node, medial iliac 
lymph node and peritoneal cells (i.e. peritoneal lavage) were collected from two 
hamsters at both 60 and 120 days post DY TME i.p. infection.  As a negative 
control, the same tissues were also collected from mock-infected hamsters.  The 
hamsters inoculated with the tissue collected at 60 and 120 days from the DY 
TME infected hamsters did not result in clinical symptoms of DY TME by 400 
days post-infection when the experiment was terminated (Bartz, 2004).  Similarly, 
the tissues collected from the mock-infected hamsters did not cause disease by 
400 days post-infection when the experiment was terminated.  These data 
indicate that DY TME is not transported to or does not replicate in spleen and 
lymph node. 
 Next, we investigated the distribution of infectivity and PrPSc in hamsters 
infected with the HY or DY TME agents at early time points post-infection.  
Hamsters were intraperitoneally inoculated with 105.5 LD50 of DY TME or 108.5 
LD50 of HY TME.  At 1, 2, 4, 8, 16, 32, 64 hours, 1, 2, 4, 6, 8, and 11 weeks post-
infection, three animals for each inoculation group were sacrificed and peritoneal 
cells, spleen, mesenteric lymph node, medial iliac lymph node, and 
submandibular lymph node were collected.  We used detergent extraction and 
ultracentrifugation to enrich for PrPSc prior to Western blot analysis. HY PrPSc is 
present in the peritoneal cell collections from 1 hour post-infection through 2 
weeks post-infection.  HY PrPSc is present in the medial iliac lymph node and 
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spleen from 1 hour post-infection to 32 hours post-infection.  HY PrPSc is present 
in the mesenteric lymph node by 2 hours post-infection, and remains in this 
tissue through 32 hours post-infection (Bartz, 2007).  In contrast, DY PrPSc is 
present in the peritoneal cells from 1 hour post-infection through 32 hours post-
infection.  DY PrPSc is detectable in the medial iliac lymph node from 2 hours 
post-infection to 32 hours post-infection.  DY PrPSc is undetectable in the 
mesenteric lymph node at all time points, and is detectable in the spleen between 
1 and 4 hours post-infection (Bartz, 2007).  These data indicate that both HY and 
DY TME agents are transported to secondary lymphoreticular system tissues 
following intraperitoneal inoculation.  The inability of DY TME to cause disease 
following intraperitoneal inoculation does not appear to be related to a lack of 
transport of the agent from the periphery to the draining lymph nodes.  DY TME 
is transported to the medial iliac lymph node, the local, draining lymph node of 
the peritoneal cavity, in a time frame similar to HY TME. 
 
Complement levels in TME-infected brain and spleen.  To begin to investigate 
the interaction of complement with PrPSc as outlined in task 5, Western blot 
analysis was used to measure the abundance of C1q in prion-infected brain and 
spleen homogenates and in preparations enriched for HY or DY PrPSc.  Western 
blot analysis was performed on spleen and brain homogenates from HY TME, 
DY TME or mock-infected hamsters for the presence of C1q using a polyclonal 
anti-human C1q antibody.  The abundance of C1q was similar between HY TME, 
DY TME and mock-infected brain homogenates, and HY TME and mock-infected 
spleen homogenates (Bartz, 2004). 
 To investigate if C1q is directly bound to PrPSc, PrPSc enriched 
preparations from HY and DY TME-infected brains were prepared by detergent 
extraction and differential centrifugation as previously described (Bartz et al., 
2004).  The PrPSc enriched preparations were analyzed for the presence of C1q 
by Western blot analysis with the polyclonal anti-human C1q antibody. C1q was 
not detected in PrPSc-enriched preparations from HY or DY TME-infected brain 
tissue (data not shown). 

Previously we reported we that HY and DY PrPSc can selectively be 
immunoprecipitated from brain tissue (Bartz, 2005).  We used this technique to 
immunoprecipitate PrPSc and perform Western blot analysis for molecules that 
we hypothesized would bind to PrPSc (e.g. C1q).  To further investigate if C1q is 
directly bound to PrPSc we adapted the immunoprecipitation protocol using the 
15B3 antibody.  For immunoprecipitation of PrPSc, M-450 rat anti-mouse IgM 
dynabeads (Dynal biotech, Oslo, Norway) are prepared for immunoprecipitation 
according to manufacturer’s instructions and are incubated with the 15B3 
antibody (a generous gift from Alex Rabier and Bruno Oesch, Prionics AG, 
Switzerland; Nazor et al., 2005) for 2 hours at room temperature with gentle 
shaking.  After incubation, the beads are placed on a magnetic particle 
concentrator (MPC-S; Dynal Biotech, Oslo, Norway) and the supernatant 
containing unbound 15B3 is removed and discarded.  The beads are washed by 
the addition of five volumes of coating buffer [0.1% v/w BSA (Sigma-Aldrich, St. 
Louis, MO) in DPBS (Mediatech, Inc., Herdon, VA)] followed by vortexing.  The 
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beads are concentrated using the MPC-S and the supernatant is removed.  After 
three washes, the beads are resuspended in one volume of coating buffer and 
stored at 4°C.  To 30 µl of the prepared beads, 250 µg brain equivalents of brain 
homogenate containing protease inhibitors (complete protease inhibitors – Roche 
Diagnostics GmbH, Manheim, Germany) and 445 µl of immunoprecipitation 
buffer (0.3% sarkosyl in TBS) are added and incubated at room temperature with 
gentle shaking for two hours.  The 15B3 coated magnetic beads that has bound 
PrPSc are collected with the MPC-S magnet and the supernatant containing PrPC 
is removed.  After addition of 1ml wash buffer, PrPSc bound to the magnetic 
beads via 15B3 is collected using the MPC-S magnet.  The supernatant is 
removed and discarded.  The PrPSc is separated from the beads by boiling in 25 
µl of SDS-PAGE loading buffer for five minutes.  The beads are collected with the 
MPC-S magnet and the supernatant containing PrPSc is removed.   The binding 
of PrPSc and C1q is analyzed by Western blot using the anti-C1q antibody.  We 
were unable to detect C1q bound to the immunoprecipitated PrPSc via this 
method (data not shown). 

These findings suggest that C1q levels are not increased in brain tissue of 
TME-infected hamsters, and is consistent with the observation that i.c.  
inoculation of complement deficient mice has the same incubation period as wild 
type mice (Klein et al., 2001; Mabbott et al., 2001).  These data are consistent 
with the hypothesis that complement does not contribute to pathogenesis in the 
central nervous system.  The similar abundance of C1q in HY TME-infected 
spleen compared to mock-infected hamsters suggests that C1q is not involved in 
HY TME replication in the spleen and suggests that the increase in incubation 
period in complement deficient mice inoculated i.p. is due to prion opsonization 
and transport to the spleen. 

 
Antibody response to DY PrPSc.  Recent reports have suggested that antibodies 
directed against PrP can increase the incubation period of prion disease 
(Schwarz et al., 2003; Sigurdsson et al., 2003; Beringue et al., 2004).  This 
suggested to us that a possible mechanism for the ability of DY TME to extend 
the incubation period of superinfected HY TME following i.p. inoculation was due 
to generation of antibodies against DY PrPSc that would cross react with HY 
PrPSc.  To investigate if antibodies are generated against DY PrPSc, we 
developed a 96 well immunoassay to detect PrP specific antibodies as previously 
reported (Bartz, 2004).  Using this method we have plated brain tissue 
homogenized in the presence of protease inhibitors or proteinase K digested 
from at least 3 individual uninfected, DY TME and HY TME-infected hamsters.  
Using these tissues as the “antigen” we have investigated for the presence of 
antibodies in serum from 6 uninfected animals as a negative control and at least 
three individual hamsters infected with DY TME by either the intracerebral, 
intraperitoneal or intralymph node routes of infection.  We also investigated for 
the presence of antibodies in serum from three hamsters intracerebrally infected 
with HY TME.  Using these combinations of brain tissue and serum we were 
unable to identify an antibody response in HY TME or DY TME-infected 
hamsters.  This is a significant finding and excludes the possibility that the 
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extension of superinfected HY TME is due to an antibody response to PrP or that 
antibody opsonization of PrPSc facilitates prion transport. 
 
Serum amyloid protein (i.e. Female protein) levels in prion-infected hamsters.  It 
is possible that the observed increase in incubation period in complement 
deficient animals is not due to a direct interaction of complement components 
with PrPSc but via an intermediate molecule.  A possible candidate molecule is 
serum amyloid protein (SAP) that has been shown to bind to amyloid and can 
also directly bind to C1q (Coe and Ross, 1990; Nauta et. al., 2003).  Uninfected, 
HY or DY TME-infected brain and spleen homogenates were size fractioned on 
12.5% SDS-PAGE and transferred to Immobilon P as previously described (Bartz 
et al., 2004).  The Western blot was incubated with rabbit anti-female protein, the 
hamster homolog of SAP.  Our experiments have indicated that while there are 
no differences in migration or abundance of FP in uninfected and HY TME-
infected spleen, a difference in the banding pattern of FP was observed in HY 
TME-infected brain compared to an uninfected control (Bartz, 2005). 
 
Response of female hamsters to DY TME-infection.  In hamsters, female protein 
is regulated by estrogen resulting in approximately 100-fold higher serum level of 
female protein compared to male hamsters (Coe & Ross, 1990).  To investigate if 
this higher level of serum protein had an effect on DY TME incubation period and 
DY PrPSc properties, male and female hamsters were intracerebrally inoculated 
with 103.8 LD50 of DY TME.  As previously reported, the incubation period of DY 
TME in male and female hamsters was not statistically significant (p>0.05 
Student’s T-test; Bartz, 2005).  This differs from previous studies that indicated 
an eight percent reduction in the incubation period of hamsters i.c. inoculated 
with the 263K strain of hamster-adapted scrapie (Kimberlin & Walker, 1977) but 
is consistent with studies in mice where the incubation period in females is not 
uniformly shorter than in males (Outram, 1976). 
Following intraperitoneal inoculation of male hamsters with the DY TME agent 
derived from males, the animals do not express clinical symptoms and DY PrPSc 
is undetectable in secondary lymphoreticular tissues and brain (Bartz et al., 
2005).  To investigate if higher levels of serum protein had an effect on the ability 
of DY TME to cause disease following intraperitoneal inoculation, 104.5 LD50 of 
DY TME from male hamsters was intraperitoneally inoculated into female 
recipient hamsters.  One out of the four female hamsters that was 
intraperitoneally inoculated exhibited DY TME clinical symptoms at 224 days 
post-inoculation.  DY PrPSc was present in the brain at the time of sacrifice.  This 
is the first known case of DY TME causing disease following a non-neuronal 
route of inoculation.  Following enrichment for PrPSc by detergent extraction and 
ultracentrifugation, none of the secondary lymphoreticular tissues tested 
contained detectable levels of DY PrPSc (Bartz, 2006). 
 To further investigate this result, we repeated the experiment using DY 
TME derived from male and female hamsters.  As previously reported, one out of 
the six male hamsters inoculated with male DY TME exhibited clinical symptoms, 
and one out of the six female hamsters inoculated with male DY TME exhibited 
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clinical symptoms (Bartz, 2007).  Four out of the six male hamsters inoculated 
with female DY TME exhibited clinical symptoms and one out of the six female 
hamsters that was inoculated with female DY TME exhibited clinical symptoms.  
DY PrPSc was present in the brains of each of these animals at the time of 
sacrifice (Bartz, 2007), and the brain homogenate of an additional male hamster 
inoculated with female DY TME was found PrPSc positive by Western blot 
analysis (data not shown). 
 
Macrophage degradation of TME PrPSc.  The interactions of HY and DY TME 
PrPSc and macrophages were investigated as outlined in task 6.  Murine 
macrophage RAW 264.7 cells were grown to confluence in DMEM (ATCC, 
Manassas, VA) containing 10% fetal bovine serum (ATCC, Manassas, VA) and 
100 U/ml of penicillin and 100 µg/ml streptomycin (Sigma, St. Louis, MO).  The 
cells were counted using a hemocytometer (Hausser Scientific, Horsham, PA) 
and the cell concentration was adjusted to 106 cells per ml using pre-warmed 
(37°C) DMEM Media.  A total of 105 cells per well were placed in a plastic 96-well 
cell culture plate.  The cells were allowed to adhere to the plate for 1 hour. 

To assess if RAW 264.7 cells could degrade HY or DY PrPSc, PrPSc was 
incubated with either 105 RAW 264.7 cells or an equal volume of DMEM Media 
without cells as a control for non-macrophage mediated PrPSc degradation. HY 
and DY TME brain homogenates were prepared in PBS and were not digested 
with proteinase K.  250 µg equivalents of brain homogenate in DMEM Media 
were added to each well.  Samples in triplicate were collected at 1, 2, 4, 6, 12, 
18, 24, 48, and 72 hours post-TME-infection.  At each collection point the media 
was removed and saved.  An equal volume of DMEM Media was added to the 
well to collect the remaining free PrPSc and was added to the previously collected 
media.  The PrPSc in the media and wash is referred to as the media associated 
PrP.  To the cells, 100µl of 0.1% w/v NLS was added to the well to dislodge the 
cells from the well and collected.  The wells were then washed with 100 µl of 
0.1% w/v NLS that was added to the first cell collection.  The PrPSc collected in 
0.1% NLS is referred to as cell-associated PrP.  The levels of PrP in the media 
and associated with the cells were quantified using Western blot analysis with the 
anti-PrP monoclonal antibody, 3F4.    
 The murine macrophage cell line RAW 264.7 cells degrade both HY and 
DY PrPSc.  Cell-associated PrPSc levels peaked by 24 hours, and were 
significantly degraded by 72 hours (Bartz, 2007).  This suggests that both HY 
and DY TME may be phagocytosed and degraded by lymphatic tissue 
macrophages.  Although our initial experiments with primary hamster adherent 
peritoneal cells indicated a differential degradation of HY and DY TME, these 
data suggest that the two strains are processed by murine macrophages in a 
similar manner.  The inability of DY TME to cause disease following 
intraperitoneal inoculation does not appear to be related to faster uptake and/or 
degradation of the agent. 
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Cell viability: Following the co-culture protocol above, RAW 264.7 cells were 
cultured with HY or DY TME infected brain homogenate.  Following 72 hours of 
co-culture, the cells were assessed for viability using the CellTiter-Glo Cell 
Viability Assay according to manufacturer’s directions (Promega, Madison, WI).  
Briefly, the supernatant is removed from the cells, and they are incubated with 
CellTiter-Glo Buffer for 1 hour at 37°C.  The culture is then equilibrated to room 
temperature for 30 minutes and Cell Viability Substrate is added to each well.  
Cell lysis is induced by mixing the contents on an orbital shaker for 2 minutes.  
The culture is incubated for 10 minutes to stabilize the luminescence.  The 
chemiluminescence signal is detected using a Kodak 2000R imaging station 
(Kodak, Rochester, NY) and is directly proportional to the amount of ATP 
released from the cells during lysis.  We observed an increase in the number of 
viable cells during 
the 0 to 72 hours of 
culture (Figure 1).  
This result indicates 
that the cell line is 
undergoing cellular 
division during the 
time frame of the 
experiment.  When 
the cells are co-
cultured with either 
HY or DY TME 
infected brain 
homogenate, we 
again observed an 
increase in the 
number of viable 
cells, and there is 
no significant 
difference between the number of viable cells in the non-infected, HY, or DY 
TME infected groups (Figure 1).  These data indicate that co-culture of RAW 
264.7 cells with HY or DY TME infected brain homogenate does not adversely 
affect cellular viability. 
 
Macrophage phagocytosis: Following the co-culture protocol above, RAW 
264.7 cells were cultured with HY or DY TME infected brain homogenate.  After 
72 hours of co-culture, normal macrophage function was assessed by measuring 
the ability of the cells to phagocytose fluorescent bioparticles. This assessment 
was done with the Vybrant Phagocytosis Assay Kit (Molecular Probes, Eugene, 
OR) per the manufacturer’s instructions.  Briefly, the supernatant is removed 
from the cells and 100 µl of fluorescent bioparticle solution is added to each well.  
Following a 2 hour incubation at 37°C, the remaining bioparticle solution is 
removed and trypan blue is added to each well for 1 minute to quench the 
extracellular fluorescence.  The culture is then examined under fluorescence 

 
Figure 1.  CellTiter-Glo cell viability of RAW 264.7 cells at 0 
and 72 hours post co-culture with no brain homogenate, HY, or 
DY TME infected brain homogenate. 
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microscopy using a Nikon eclipse 
TS100 microscope (Melville, NY) 
and imaged with a DigiFire 
camera and analysis software 
(Soft Imaging System, Lakewood, 
CO).  We observed intracellular 
fluorescence at 0 and 72 hours of 
culture (Figure 2, Panels A and B, 
respectively).  These data indicate 
that the cell line is capable of 
phagocytosis during the time 
frame of the experiment.  When 
the cells are co-cultured with 
either HY or DY TME infected 
brain homogenate, we again 
observed intracellular 
fluorescence (Figure 2, Panels C 

and D, respectively).  These data indicate that co-culture of RAW 264.7 cells with 
HY or DY TME infected brain homogenate does not abolish cellular 
phagocytosis.  
 
Replication of HY and DY TME agents in lymphoid tissue.  It is possible that the 
reduced ability of DY TME to cause disease following peripheral routes of 
infection is due to a lack of agent replication within the secondary lymphoreticular 
system tissues.  To investigate this possibility, we have been studying agent 
replication using an adapted form of the protein misfolding cyclic amplification 
(PMCA) protocol (Castilla et al., 2005).  Uninfected, HY, and DY TME infected 
hamsters were perfused with phosphate buffered saline (PBS) containing 5 mM 
EDTA.  Ten percent w/v brain and spleen homogenates were prepared in 
conversion buffer (PBS containing 150 mM NaCl, 1.0% Triton X-100, 4 mM 
EDTA, and complete protease inhibitor cocktail (Boehinger Mannheim, 
Mannheim, Germany)) from each animal.  Clarified brain homogenate was 
produced by low-speed centrifugation (500 x g for 30 seconds).  Ninety-five µl 
aliquots of the 10% w/v uninfected brain or spleen homogenate was mixed with 5 
µl of the 10% w/v uninfected, HY, or DY TME infected brain homogenate in PCR 
tubes.  15 µl aliquots were transferred from each tube to a fresh PCR tube and 
frozen at -80°C for comparison of initial PrPSc content.  The tubes for PMCA were 
placed in the cuphorn microsonicator (Misonix Model 3000, Farmingdale, NY).  
The samples underwent cycles consisting of 10 minutes of incubation in a 37°C 
water bath followed by 5 seconds of sonication with the apparatus set at 60% 
power.  The samples were removed after two hours, centrifuged for 5 seconds 
and frozen at -80°C.  Each sample was treated with proteinase K digestion and 
size-fractioned on 12.5% SDS-PAGE gel as previously described (Bartz et al., 
2007).  PrPSc content of the frozen and sonicated samples was determined by 
Western blot analysis using the anti-prion protein antibody 3F4.  During the 2 
hours of incubation and sonication cycles, there was no amplification of PrPSc in 

 
 
Figure 2. Vybrant Phagocytosis Assay of RAW 
264.7 cells at 0 and 72 hours post co-culture with 
no brain homogenate, HY, or DY TME infected 
brain homogenate.  A) Cell at 0 hours, no brain 
homogenate; B) Cell at 72 hours, no brain 
homogenate; C) Cell at 72 hours, HY co-culture; 
D) Cell at 72 hours, DY co-culture. 
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our uninfected controls (data not shown).  We observed a 40-fold increase in the 
amount of HY PrPSc amplified in brain homogenate and a 3.5-fold increase in the 
amount of HY PrPSc amplified in spleen homogenate (Figure 3).  This is the first 
report of prion amplification in lymphoid system tissues using PMCA.  During our 
initial studies, we were unable to amplify DY PrPSc in spleen homogenate.  Our 
current studies are focused on modifying the PMCA protocol to determine if 
increased amounts of DY PrPSc in the mixture or additional cycles of incubation 
and sonication will allow for conversion in spleen homogenate. 
 
Key Research Accomplishments 
 

1. Demonstrated that spleen, mesenteric lymph node, medial iliac 
lymph node, and peritoneal cells from hamsters i.p. inoculated with 
DY TME at 60 or 120 days post infection have no detectable DY 
TME infectivity when tested by animal bioassay.   

2. Peritoneal cells and lymphoreticular system tissues from 
uninfected, HY TME and DY TME-infected hamsters have been 
collected and we determined the spatial and temporal spread of 
PrPSc in these tissues. 

3. C1q abundance in spleen and brain from HY and DY TME-infected 
hamsters is not altered compared to mock-infected hamsters as by 
determined by Western blot analysis. 

4. Demonstrated though Western blot analysis of PrPSc-enriched 
preparations of brain homogenate and immunoprecipitation that 
direct binding of PrPSc and C1q are undetectable. 

5. Confirmed the lack of detectable antibody response to prion 
infection. 

6. Western blot analysis of female protein in brain demonstrates 
differences in banding pattern in HY TME-infected hamsters 
compared to uninfected control animals 

 
Figure 3.  A) Western blot analysis of brain and spleen homogenate from frozen and 
PMCA sonicated samples.  (C-25 µg eq HY-infected brain homogenate; F-initial 
frozen collection, 250 µg eq; S-sonicated collection, 250 µg eq)  B) Quantification of 
PrPSc (µg eq) from Western blot analysis using GraphPad Prism Software. 
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7. Determined that female hamsters are susceptible to intracerebral 
DY TME infection with the same incubation period as male 
hamsters. 

8. Gender specific specificity to DY TME intraperitoneal infection has 
been determined. 

9. Co-culture experiments of murine macrophage RAW 264.7 cell line 
and PrPSc from HY and DY TME-infected hamsters demonstrated 
PrPSc phagocytosis and degradation of the infectious agents. 

10. Effects of prion infection on macrophages were determined via cell 
viability and phagocytosis assays. 

11. Demonstrated ability to amplify HY TME in brain and spleen 
homogenate using protein misfolding cyclic amplification. 

 
Reportable Outcomes 
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Conclusions 
 
At 60 and 120 days post intraperitoneal infection with DY TME, the DY TME 
agent is not present in the spleen, mesenteric lymph node, medial iliac lymph 
node, and peritoneal cells as determined by animal bioassay.  This data is 
consistent with the hypothesis that DY TME is a lymphoreticular system 
replication deficient prion strain. We have collected peritoneal cells and 
lymphoreticular system tissues from hamsters intraperitoneally inoculated with 
HY or DY TME and have of analyzed these tissues for the presence of PrPSc 
through 11 weeks post-infection.  We have shown that both agents are 
transported to spleen and lymph nodes during the same time frame. 

We have shown that HY and DY PrPSc can selectively be 
immunoprecipitated from brain tissue.  We have used this technique to 
immunoprecipitate PrPSc and perform Western blot analysis for molecules that 
we hypothesize bind to PrPSc (e.g. C1q).  We were unable to detect direct 
binding of C1q via this method, and these results were confirmed by Western blot 
analysis of C1q from PrPSc-enriched preparations.  The levels of C1q are 
unchanged in brain and spleen homogenate of hamsters infected with HY and 
DY TME compared to mock infected controls.  It is possible that the observed 
increase in incubation period in complement deficient animals is not due to a 
direct interaction between complement and PrPSc but could be mediated by an 
intermediate molecule. 

We have investigated the abundance of female protein in hamsters, the 
hamster homolog of serum amyloid protein, and have evidence that in HY TME-
infected animals female protein expression is altered.  We have demonstrated 
that female hamsters, that express higher levels of female protein than male 
hamsters, are susceptible to intracerebral inoculation with DY TME and the 
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incubation period is not different than male hamsters intracerebrally inoculated 
with the same dose of DY TME.  We have also demonstrated that female 
hamsters are more highly susceptible to intraperitoneal inoculation with DY TME 
than male hamsters intraperitoneally inoculated with the same dose of DY TME. 

We have shown phagocytosis and degradation of HY and DY PrPSc by the 
murine macrophage cell line RAW 264.7 cells.  We have shown that following co-
culture, the number of viable cells and their ability to undergo phagocytosis is 
unchanged compared to uninfected controls. 

Finally, we have begun studies on prion replication in lymphatic system 
tissues.  We have shown HY PrPSc amplifies in brain and spleen homogenate 
using protein misfolding cyclic amplification, indicating replication of the infectious 
agent.  We are using this protocol to determine if we can detect amplification, or 
replication, of DY PrPSc within spleen tissue.   
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