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Detection of Prions in Wild Pigs (Sus 
scrofa) from Areas with Reported Chronic 

Wasting Disease Cases, United States 
Appendix 

Prion diseases are fatal neurodegenerative disorders affecting several mammalian species 

including humans and livestock (1). Chronic wasting disease (CWD) is of particular concern 

because of its uncontrolled contagious spread among various cervid species in North America 

(https://www.usgs.gov/media/images/distribution-chronic-wasting-disease-north-america-0), its 

recent discovery in Nordic countries (2), and its increasingly uncertain zoonotic potential (3). 

Importantly, CWD is the only animal prion disease affecting captive as well as wild animals. 

Persistent shedding by CWD-affected animals and resulting environmental contamination 

is considered a significant route of transmission which contributes to the spreading of the 

disease. CWD prions present in feces, urine, saliva, and tissues released after fawning are 

considered to be significant for environmental contamination (4,5). Carcasses of CWD-affected 

animals also represent relevant sources of prion infectivity to multiple animal species that may 

either develop disease or else act as vectors to spread infection to remote locations. Prions are 

resistant to denaturation by multiple environmental conditions (4,6,7). Disease transmission is 

also thought to be influenced by the ability of prions to bind to soils and other natural and 

anthropogenic materials (8–13). 

Free-ranging deer are sympatric with multiple animal species, including some that may 

act as predators and/or scavengers. Experimental transmissions to study the potential for inter-

species CWD transmissions have been attempted in raccoons (14), ferrets (15), cattle (16), sheep 

(17) and North American rodents (18). This has also been addressed using transgenic (Tg) mice 

expressing the prion proteins (PrP) from relevant animal species (19). Although no reports of 

natural inter-species CWD transmissions have been documented, the possibility of these events 
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to occur in nature exist based in the aforementioned experimental studies. Inoculation and serial 

passage studies reveal the potential of CWD prions to adapt to non-cervid species, resulting in 

the emergence of novel prion strains with unpredicted features (20–22). 

Wild pigs, or feral swine, are an invasive population comprising domestic swine, 

Eurasian wild boar, and hybrids of the two (23). The establishment of wild pig populations in the 

United States (Appendix Figure 1, panel A) is facilitated by their high rate of fecundity, 

omnivorous and opportunistic diet, and widespread, often human-mediated movement (24). Wild 

pigs scavenge carcasses on the landscape and have an intimate relationship with the soil given 

their routine rooting and wallowing behaviors (25). CWD prions have been experimentally 

transmitted to domestic pigs by intracerebral and oral routes of exposure (26). This is relevant 

since wild pigs co-exist with cervids in CWD endemic areas and reportedly prey on fawns and 

scavenge deer carcasses. In light of this overlap in many parts of the United States (Appendix 

Figure 1, panel B), we studied potential interactions between wild pigs and CWD prions. 

Materials And Methods 

Samples 

Brainstem (Cohort 1), brain (Cohort 2), retropharyngeal lymph nodes (RPLN) (both 

Cohorts), and submandibular lymph nodes (SMLN) (both Cohorts) were collected from two wild 

pig cohorts. Samples from the first cohort (n = 102 for RPLN and SMLN, and n = 94 for 

brainstem) were collected from Newton and Searcy Counties, Arkansas, where CWD is endemic 

in free-ranging white-tailed deer (Odocoileus virginianus) and elk (Cervus canadensis) (CWD in 

Arkansas (agfc.com)). Samples from the second cohort (n = 76 for brain and RPLN, and n = 74 

for SMLN) were collected from Hartley, Oldham, and Potter counties in Texas where CWD have 

either not yet been detected or is present at low prevalence in free-ranging populations at the 

time of collection (Distribution of Chronic Wasting Disease in North America | U.S. Geological 

Survey (usgs.gov)). All samples were collected by USDA Wildlife Services personnel from adult 

(characterized as being reproductively active) male and female wild pigs. Brains were 

homogenized at a concentration of 10% w/v (weight/volume) in phosphate-buffered saline (PBS) 

(Hyclone PBS, GE Healthcare Life Sciences), and supplemented with a protease inhibitor 

cocktail without EDTA (Roche). Brains were homogenized using 2 mL volume Precellys® Soft 
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Tissue Homogenizer tubes (Bertin Corp) using program #3 in a Precellys® 24 homogenizer. 

RPLN and SMLN tissues were prepared at a concentration of 20% w/v in the same buffer and 

homogenized in hard tissue homogenizing tubes using program #5 in the Precellys® 24 

homogenizer. We used one homogenization cycle for brains and three homogenization cycles for 

lymph nodes. 

Animal Models 

We used Tg1536 (27) and Tg002 (26) mice in this study, transgenic animals expressing 

the deer and porcine versions of the prion protein (PrP), respectively. 

PMCA Procedure 

Homozygous Tg1536 and heterozygous Tg002 mice were used to prepare PMCA 

substrates. The PMCA assay was conducted as previously described (12,13,28) with minor 

modifications. These include supplementations in PMCA substrates as follows: Tg1536 

homogenates were supplemented with 5 mM EDTA and digitonin 0.025% (TgDeer substrate), 

and Tg002 homogenates were supplemented with 5 mM EDTA and 0.05% of digitonin (TgPig 

substrate). Each sample was tested in duplicate by different investigators. PMCA statuses of 

samples were evaluated in a third PMCA round. 

Pre-PMCA Processing of Wild Pig Tissues 

Brain and lymph node samples were processed by incubating 200 µL of the tissue 

homogenate with an equal volume of either 10% or 20% sarkosyl prepared with ultrapure water. 

Mixtures were incubated for 1 hour (h) at room temperature and centrifuged at 100,000 x g and 4 

°C for 1 h. Supernatants were discarded and pellets were washed with 400 µL PBS supplemented 

with a protease inhibitor cocktail lacking EDTA (Roche). Samples were centrifuged again at 

100,000 x g for 30 min at 4°C. Pellets were resuspended directly in the PMCA substrate. 

Bioassays 

Male and female hemizygous Tg1536 and Tg002 mice were used for prion infectivity 

bioassays (46.2% females). All animal experimentations were performed following NIH 

guidelines and approved by the local Animal Welfare Committee (protocol number 20-0065). 

Animal injections, monitoring and sacrificing are similar as described in (13,29). In this 

experiment, each mouse was stereotaxically injected with 10 µL of a 10% (brain) or 20% (lymph 

nodes) w/v wild pig tissue homogenate in the right hippocampus. The potential presence of PrPSc 
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in brain samples was evaluated by western blotting. Brains displaying negative PrPSc signals 

were further analyzed by three PMCA rounds. 

Results 

In vitro Amplification of CWD Prions in Cervid and Porcine Substrates 

To screen for CWD and porcine-adapted CWD prions in wild pigs, we analyzed the 

sensitivity and specificity of PMCA to detect prions from these different animals. We have 

extensively published PMCA analyses for CWD prions in different contexts, including 

diagnosis, environmental contamination and disease mechanisms (12,13,30–34). However, we 

have not explored whether our deer PMCA protocol is able to replicate porcine-adapted prions. 

Along the same line, it is currently unknown if CWD prions are able to induce the misfolding of 

the pig prion protein in vitro. To evaluate this, we first tested the PMCA efficiency of CWD 

prions in both deer and pig substrates. CWD prions were obtained from the brain extract of a 

terminally ill, experimentally infected white-tailed deer that was intra-cerebrally infected. As 

shown in Appendix Figure 2, the in vitro replication of CWD prions was highly efficient in the 

deer substrate, being detectable even at high dilutions (10−11) in a first PMCA round. As 

counterpart, we used a porcine-adapted PrPSc pool generated through >10 PMCA rounds in 

Tg002 substrate. The original inoculum for this PMCA product was the brain of an 

experimentally scrapie-infected domestic pig. The porcine-adapted PrPSc displayed high 

quantities of PK-resistant PrPSc as evaluated by western blot (Appendix Figure 3). As shown in 

Appendix Figure 2, panel A, this inoculum displayed limited PMCA seeding activity after 1 

round, confirming the ability of our in vitro prion replication systems to discriminate between 

homologous (deer) and heterologous (porcine) PrP sources. 

The specificity of our cervid and porcine PMCA systems was further confirmed when 

using the pig-derived PMCA substrate (Appendix Figure 2, panel B). Specifically, while no 

amplification was detected in this system when using the CWD seeds, the porcine-adapted 

PMCA product displayed great amplification. Overall, the results presented in Supplementary 

Figure 2 demonstrate that PMCA is able to identify prions from deer and porcine sources, while 

providing with species-specificity and the ability of potentially tracking the source of the 

infectious agent in tissues collected from wild pigs. 
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Screening of Cohort 1 of Wild Pigs by PMCA using Cervid and Porcine Substrates 

The interaction between wild pigs and CWD prions was studied in tissues from animals 

trapped in areas with different CWD epidemiology. The first cohort of pigs (Cohort 1) included 

animals trapped in Newton and Searcy Counties, Arkansas, where CWD is endemic in free-

ranging white-tailed deer and elk (Arkansas Game and Fish Commission, 2023). The tissues 

considered for this screening included lymph nodes as they have been described to replicate 

prions shortly after infection in multiple animal species (35–37). Specifically, retropharyngeal 

(RPLN) and submandibular (SMLN) lymph nodes were selected considering their relevance in 

the diagnosis of CWD in deer (33,35). In addition, brainstem samples from the same animals 

were also selected to assess for potential neuroinvasion. The first part of this screening involved 

the use of deer PrP substrate to assess for the potential exposure of wild pigs to CWD prions. All 

samples were analyzed in duplicate and results are listed in Figure 1. We were able to detect 

CWD seeding activity in several wild pig lymphoid tissues, with a higher proportion in the 

SMLN 37.26% animals compared to RPLN (16.67%) (Figure 1). As expected, brains displayed a 

lower detection considering that just 14.90% of the specimens provided positive signals (Figure 

1). We considered a tissue as positive for CWD prions if they provided positive signals in at least 

one of the two replicates. Along this line, a fraction of the PMCA positive SMLN tissues 

(12.75%) provided positive PMCA results in both replicates, suggesting a higher presence of 

CWD prions on them compared with RPLN and brains (≈3%) (Figure 1). 

The screening of the same tissues using porcine-PMCA substrate provided a considerably 

lower number of positive results (Figure 2). While 5.88% of wild pigs were porcine-PMCA 

positive at RPLNs, only 1.96% were positive at the SMLN. Importantly, none of the PMCA-

positive tissues using the porcine substrate provided positive signals in both replicates, 

suggesting low quantities of seeding-competent porcine prions (Figure 2). Confirming these 

results, none of the brains from this cohort provided PMCA seeding activities when the porcine 

substrate was used (Figure 2). 

Overall, the results collected from this first cohort suggests that wild pigs living in CWD 

endemic areas are indeed exposed to CWD prions. Our data also suggest that the replication of 

cervid prions in pigs is limited. 
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Bioassays of Selected Brain and Lymph Node Wild Pig Tissues in Tg1536 and Tg002 Mice 

It is known that PMCA can detect prions at sub-infectious concentrations (13,38,39). 

Considering this, the data presented above cannot be interpreted as surrogates of prion 

infectivity. To address this issue, we injected wild pig tissues from the study above (Cohort I) in 

Tg1536 and Tg002 mice. Tissues were selected considering at least two of the following criteria: 

i) positive PMCA detection in cervid substrate in both replicates, ii) positive PMCA detection in 

more than one tissue in either cervid or porcine substrates, iii) positive PMCA detection in at 

least one tissue in both cervid and porcine substrates. These criteria provided n = 3 SMLN, n = 1 

RPLN and n = 2 brain tissues selected for the bioassay. A brain extract from a prion-free 

domestic pig (ID000000) was used as negative control, while the brain of an experimentally 

CWD-infected, terminally ill white-tailed deer and the PMCA-adapted porcine PrPSc described in 

Appendix Figure 3 were used as positive controls. 

As shown in Appendix Table 1, none of the Tg1536 mice treated with the wild pig tissues 

resulted in clinical prion disease after 600 days post-inoculation. Pre-clinical prion infection in 

these mice was evaluated by western blot and three PMCA rounds in homologous (Tg1536) 

substrate. Western blot data did not provide evidence of prion transmission in any of the mice 

included in this study. However, the brains from five mice were positive in PMCA (Appendix 

Figure 4). Specifically, all mice identified for subclinical prion infection were treated with two 

different SMLN samples. The presence of pre-clinical prion infection in a low fraction of 

animals is strongly suggestive of low prion infectivity titers in these tissues. Bioassays in Tg002 

mice did not result in transmission as none of these mice developed clinical or pre-clinical 

infection (Figure 4; Appendix Table 2). 

In summary, the bioassay results demonstrate that prion detection in wild pig tissues by 

PMCA are present at sub-infectious levels. The presence of pre-clinical, prion infected Tg1536 

mice in this bioassay further confirms that wild pigs are naturally exposed to CWD prions. 

However, the absence of transmission in Tg002 mice suggest that porcine-adapted CWD prions 

exist at concentrations that are not relevant for disease transmission in wild pigs. 

Screening of Cohort 2 of Wild Pigs by PMCA using Cervid and Porcine Substrates 

We conducted a screening on a second cohort of animals (Cohort 2) collected in Texas. 

Wild pigs from Cohort 2 were retrieved from counties where either no or low-prevalence CWD 
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had been reported in wild deer. The PMCA screening of RPLN, SMLN and brain tissues from 

these animals was performed using white-tailed deer and porcine substrates, as described above. 

The cervid-adapted PMCA analysis revealed that 15.79% of animals tested positive for CWD 

prions in RPLNs (Figure 3). Brains (13.16%) and SMLN (8.10%) were also positive, albeit in a 

lower proportion compared with RPLN (Figure 3). Regardless, the overall proportion of PMCA 

positive tissues was considerably lower compared to that found for Cohort I, in line with the low 

prevalence of CWD in free-ranging cervids in this study region. It is important to note that all 

tissues in Cohort 2, with the exception of a single brain specimen, provided positive-PMCA 

signals in only one of the two replicates included in this study (Figure 3). In agreement with the 

presumably lower exposure of CWD prions for pigs from Cohort 2, none of the tissues provided 

PMCA-positive signals when evaluated in the porcine PMCA system (Figure 4). 

Discussion 

The mechanisms contributing to the natural spread of CWD have been extensively 

studied (4,5,40). These research efforts highlight the gaps in our understanding of how CWD 

spreads. In this context, the host range of CWD under natural ecologic circumstances is an 

important consideration. Previous knowledge on this topic comes mostly from experimental 

studies where the CWD agent has been administered to multiple animal species that are 

sympatric with cervids. These experiments include CWD exposure to racoons (14), ferrets 

(41,42), cattle (43), sheep (17), pigs (26) and rodents (18). Although several of these experiments 

demonstrate that CWD can be transmitted and adapted to multiple animal species, most of them 

have been performed via intra-cerebral administrations of brain extracts containing high 

concentrations prions. Needless to say, these scenarios do not represent naturally occurring 

events. At present, no cases of naturally occurring inter-species CWD transmission have been 

reported. Along this line, the natural host range of CWD is still unknown. One species that is 

potentially in contact with CWD infected animals in natural settings is the wild pig. These 

animals prey on fawns and scavenge on cervid carcasses. Worrisomely, a relatively recent 

experimental study described that domestic pigs intracerebrally or orally challenged with CWD 

prions are susceptible (26). This information prompted us to investigate natural exposure of wild 

pigs to CWD on the landscape. 
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To analyze a large number of wild pigs, we used the PMCA technique that is able to 

replicate prions in an accelerated manner (28). Considering that PMCA shows specificity for 

prions from different animal species (28,44,45) we used both deer and porcine substrates and 

seeded PMCA reactions with prions originating from both pigs and deer. Interestingly, the 

PMCA variants used in this study demonstrated species specificities that were advantageous for 

our screening. Specifically, we observed strong in vitro prion replication when homologous 

inoculum/substrate combinations were used, and low efficiencies when heterologous pairings 

were tested (Appendix Figure 2). Using these PMCA settings, we evaluated tissues from wild 

pigs collected from geographic regions with variable CWD status. The detection of CWD prions 

by PMCA suggests that wild pigs are indeed naturally exposed to the infectious agent on the 

landscape. We found that the percentage of positive PMCA reactions correlated with the CWD 

status of each geographic region. In some cases, CWD prion detection in wild pig tissues 

exceeded the estimated prevalence for CWD in free-ranging cervids within the study region 

(over 10% in some cases) (33). One explanation for these results is that the pigs collected in 

these restricted areas could be exposed to specific, common foci of CWD. Regardless, the 

multiple positive and negative controls used in this study supported the accuracy of the results. It 

is important to note that the samples tested in this study were pre-treated (concentrated for 

prions) before PMCA testing, unlike other studies performed by us using white-tailed deer 

samples (33). The latter can also explain the success of detection in the current study. In 

addition, it is important to mention that each sample was tested in duplicate, by two different 

investigators. The PMCA data in both cases was interpreted in the same way: as positive and 

negative. Due to the ultrasensitive nature of PMCA, there is an intrinsic variability in this 

technique. Considering this, PMCA data cannot be interpreted based on the intensity of the bands 

obtained via western blot. We found that positive and negative data was randomly distributed 

across the different manipulators, discarding any potential bias in the interpretation of the results. 

According to our experience, the appearance of PMCA signals in single replicates is common in 

samples containing low prion loads. It has been previously described that PMCA can detect up to 

a single particle of the infectious agent (38). Consequently, we believe that a dissimilar number 

of PMCA active molecules may be taken in different aliquots, explaining the presence of 

positive signals in a single replicate. Importantly, the CWD prions identified in wild pig tissues 

were present in low quantities as they induced detectable PMCA seeding activity in just a 
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fraction of the inoculated Tg1536 mice. In summary, our PMCA and bioassay data importantly 

suggest that wild pigs are indeed exposed to CWD prions in natural conditions. 

The fact that wild pigs interact with CWD prions opens up two different potential 

scenarios: wild pigs may be either i) getting infected by CWD prions, or ii) moving prions across 

the landscape without being infected. We assumed that wild pigs exposed to CWD prions 

through consumption of infected cervids could have detectable prions in their tissues without 

being actively infected. We investigated these potential scenarios through a combination of in 

vitro and in vivo tests. Specifically, PMCA was used to determine if prions could be detected in 

tissues from naturally exposed wild pigs. A mouse bioassay was then used to determine if 

PMCA-positive tissues were able to transmit the disease. We found that pig tissues from the 

CWD-endemic Arkansas study region were more likely to be positive by PMCA with a cervid 

substrate compared to a porcine substrate. This suggests a robust species barrier between CWD 

prions and wild pigs in natural conditions. Bioassay of wild pig tissues from Arkansas provided 

further evidence of this as transmission was not observed in any challenged Tg002 mice. We 

expected less detection of CWD prions by PMCA in wild pig tissues originating from our study 

region in Texas, where CWD is either not yet detected or present at low prevalence. This was 

actually the case, as no in vitro seeding activity was observed for any tissue derived from Texas 

animals when tested in the porcine-PMCA assay. Importantly, the in vivo and in vitro derived 

data using the porcine prion protein expressing mice demonstrate that wild pigs are not readily 

infected by CWD prions through natural exposure. 

Although the findings presented in this article are significant, there are obvious 

limitations that should be addressed in future studies. One of them involves the limited 

geographic sampling of wild pigs. CWD has been identified in numerous U.S. states and 

Canadian provinces, affecting a variety of cervid species replicating numerous prion strains. 

Prion strains are known to display different host ranges under experimental conditions (46). 

Along this line, the susceptibility of wild pigs to naturally occurring CWD prion strains in 

experimental and natural scenarios should be a priority of future research efforts. A second 

limitation of our study includes the limited number of samples tested in bioassays. As mentioned 

above, wild pigs could be exposed to different prion strains and whether this was the case in our 

cohorts is unknown. Bioassays using a larger number of wild pig tissues should be conducted in 

future studies to further assess the potential inter-species transmission of CWD in natural 
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scenarios. A third limitation is that we were unable to present a true negative control, which is 

largely due to the rapid spread of CWD across the U.S. and the changing status of this disease in 

many states and counties. All counties from which we obtained samples have either had recent 

CWD detections or border a county with recent CWD detections, indicating that the presence of 

CWD is likely even if it has not yet been detected. In other words, samples were not available 

from a region in which we have high confidence that CWD is truly absent. We therefore opted to 

compare across two areas with different CWD status: relatively high prevalence versus absent to 

low prevalence. The later statements are supported in the fact that the CWD status of Oldham 

County (Texas) has recently changed due to a new detection. Moreover, the containment zone in 

the Texas area has been expanded into Potter County, since this county borders a county with 

recent detections. Based on this, we did not aim to segregate the samples between Texas counties 

and instead opted to treat this as a region with recent detections and relatively low prevalence for 

comparison to Arkansas, which is a state with endemic CWD at a relatively high prevalence. 

Relevant to the latter statements, CWD status is defined by animals tested by IHC and/or ELISA. 

A study published by our group last year unveiled, through PMCA testing, CWD positive 

animals in Texas counties with no previously reported cases (33). This data was obtained from 

deer’s RPLN previously tested as CWD non-detect by IHC and ELISA. As mentioned above, 

these results support the idea that prion amplification assays are more sensitive than the currently 

approved methods when the same sample type is interrogated. We recognize that the lack of 

sampling in a truly negative CWD area is a limitation of this study, as is the case for many 

wildlife studies that rely on opportunistic sampling and data. Nonetheless, we feel that the 

comparison is informative, and set the basis for future studies assessing the interaction between 

CWD and wild pigs. 

Despite the evidence presented here, the interaction between pigs and CWD prions may 

still have implications for the ecology of this infectious agent. As mentioned, different animal 

species display variable susceptibility to CWD prions under experimental conditions. This 

suggests that co-existing animals in contact with prions, such as predators and scavengers, might 

not get infected but act as mechanical spreaders of infectious particles. This has been suggested 

for coyotes and crows that release prions after passing them through their digestive tracts 

(47,48), although these events could result in a substantial reduction of prion infectivity titers as 

described for mountain lions (49). Wild pigs could also disseminate prions after passing them 
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through their digestive tracts or after the ingestion of contaminated environmental components 

(e.g., soils, plants, etc.). In North America, the average home ranges of feral pigs have been 

estimated at 1.1 - 5.32 Km2 (50–53). Larger home-range sizes are reported for feral pigs in 

harsher climates with less food availability. This home-range size is sufficient to warrant concern 

for spread of CWD beyond containment zones or beyond the borders of CWD-positive 

management units in states where managers are working to mitigate CWD spread. Although 

spread by cervids is likely of greater epidemiologic relevance, feral pigs could complicate 

expensive and labor-intensive efforts to contain CWD. 

This study did not attempt to directly address the potential for CWD to adapt to wild pigs 

via serial passage through oral exposure. Wild pigs often engage in cannibalism and con-specific 

scavenging, which presents a unique risk for prion disease transmission. Wild pigs may engage 

in cannibalism when interacting with the corpses of their conspecifics, and this has been 

described as a potential contributing factor to the transmission of African swine fever (54). 

Considering this evidence, the natural serial passage of infectious prions between pigs cannot be 

discarded. We caution that wild pig consumption of porcine tissue containing CWD prions could 

result in adaptation to a novel host, and emergence of a prion strain of unknown host range. 

In summary, our results show that wild pigs are exposed to cervid prions, although they 

seem to display some resistance to infection via natural exposure. The identification of CWD 

prions in wild pig tissues indicates the potential for pigs to move prions across the landscape, 

which may in turn influence the epidemiology and geographic spread of CWD. Future studies 

should address the susceptibility of this invasive animal species to the multiple prion strains 

circulating in the environment. 
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Appendix Table 1. Evaluation of prion infectivity contained in feral swine tissues using Tg1536 (cervid PrP expressing) mice* 

Sample ID Sample type 

PrPSc signal/inoculated 
detection by western blot 

(%) 
PrPSc signal/inoculated 
detection by PMCA (%) 

Clinical 
signs/inoculated (%) DPI 

ID000000† Brain 0/8 (0) 0/8 (0) 0/8 (0) NA 
ID0042049 Brain 0/11 (0%) 0/11 (0) 0/11 (0) NA 
ID0042049 SMLN 0/9 (0) 1/9 (11.1) 0/9 (0) NA 
ID0042059 Brain 0/8 (0) 0/8 (0) 0/8 (0) NA 
ID0042059 RPLN 0/9 (0) 0/9 (0) 0/9 (0) NA 
ID0042059 SMLN 0/6 (0) 0/6 (0) 0/6 (0) NA 
ID0042017 SMLN 0/7 (0) 4/7 (57.1) 0/7 (0) NA 
CWD Positive deer‡ Brain 8/8 (100) 8/8 (100) 8/8 (100) 359 + 24.39 
Pig-adapted PMCA§ PMCA product In progress In progress In progress TBD 
*DPI, days post inoculation; ID, identification; NA, not applicable; PMCA, protein misfolding cyclic amplification; PrPsc, disease-associated prion 
protein; RPLN, retropharyngeal; SMLN, submandibular; TBD,  to be determined. 
†Prion-free domestic pig. 
‡Terminally ill, experimentally infected white-tailed deer. 
§PMCA-adapted PrPSc from a scrapie-infected domestic pig. Adaptation performed in brain extracts from Tg002 mice (403 dpi as recorded on 
07/30/2024). 
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Appendix Table 2. Evaluation of prion infectivity contained in feral swine tissues using Tg002 (porcine PrP expressing) mice* 

Sample ID Sample type 
PrPSc signal/inoculated 

detection by western blot (%) 
PrPSc signal/inoculated 
detection by PMCA (%) 

Clinical 
signs/inoculated (%) DPI 

ID000000† Brain 0/6 (0) 0/6 (0) 0/6 (0) NA 
ID0042049 Brain 0/8 (0) 0/8 (0) 0/8 (0) NA 
ID0042049 SMLN 0/6 (0) 0/6 (0) 0/6 (0) NA 
ID0042059 Brain 0/10 (0) 0/10 (0) 0/10 (0) NA 
ID0042059 RPLN 0/4 (0) 0/4 (0) 0/4 (0) NA 
ID0042017 SMLN 0/5 (0) 0/5 (0) 0/5 (0) NA 
ID0042059 SMLN 0/3 (0) 0/3 (0) 0/3 (0) NA 
CWD Positive deer‡ Brain In progress In progress In progress TBD 
Pig-adapted PMCA§ PMCA product In progress In progress In progress TBD 
*DPI, days post inoculation; ID, identification; NA, not applicable; PMCA, protein misfolding cyclic amplification; PrPsc, disease-associated prion 
protein; RPLN, retropharyngeal; SMLN, submandibular; TBD,  to be determined. 
†Prion-free domestic pig. 
‡Terminally ill, experimentally infected white-tailed deer. 
§PMCA-adapted PrPSc from a scrapie-infected domestic pig. Adaptation performed in brain extracts from Tg002 mice (376 dpi as recorded on 
07/30/2024). 
 
 

 

Appendix Figure 1. Geographic distribution of feral swine and CWD infected cervids in North America. 

A) The invaded range of feral swine across the United States (data obtained and prepared by 

USDA/APHIS). B) The distribution of chronic wasting in cervids in North America (data collected and 

prepared by USGS National Wildlife Health Center (Distribution of Chronic Wasting Disease in North 

America | U.S. Geological Survey (usgs.gov)). Panels (A) and (B) were reproduced with permission from 

USDA/APHIS and USGS National Wildlife Health Center, respectively. 
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Appendix Figure 2. In vitro seeding activity of CWD and porcine-adapted prions using the PMCA 

technique. A) Evaluation of the prion replication activity of CWD and porcine-adapted prions in cervid 

PMCA substrate. B) Evaluation of the prion replication activity of CWD and porcine-adapted prions in 

porcine PMCA substrate. Each inoculum was tested at different dilutions (ranging from 10−4 to 10−13) in a 

single PMCA round. Left panels in (A) and (B) depict experimental strategies. All PMCA products were 

PK digested before western blotting as described in Methods. PrPC represents undigested (no-PK 

treatment) PrP substrates used as controls of electrophoretic mobility and antibody reactivity. Numbers at 

the left of the membranes represent molecular weight markers (MW, in KDa). 
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Appendix Figure 3. Characterization of the porcine adapted PrPSc seeds used in this study. A) 

Experimental strategy depicting the origin of the pig-adapted scrapie prions used to seed the PMCA 

reactions. This PrPSc material was obtained by serial PMCA passages (>10). B) Western blot of the 

porcine-adapted PMCA product (PMCA Pig product, noted by a red line) used as positive control in the 

porcine-PMCA reactions. This sample was visualized after serial dilutions (5% and 2.5%) and compared 

with CWD prions from a terminally ill, experimentally infected white-tailed deer (Seed CWD-Positive). 

These samples were PK-treated before western blotting as described in Methods. PrPC represents 

undigested (no-PK treatment) PrP substrates used as controls of electrophoretic mobility and antibody 

reactivity. Numbers at the left of the membranes represent molecular weight markers (MW, in KDa). 
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Appendix Figure 4. Representative PMCA reactions for mice’s brains challenged with wild pig tissues. A) 

PMCA products of brains from Tg1536 mice inoculated with wild pig tissues. B) PMCA products of brains 

from Tg002 mice inoculated with wild pig tissues. PMCA reactions in each case were performed in a 

substrate/inoculum species homologous fashion as illustrated at the left side of each panel. All PMCA 

products correspond to a third PMCA round. These samples were PK-treated before western blotting as 

described in Methods. PrPC represents undigested (no-PK treatment) PrP substrates used as controls of 

electrophoretic mobility and antibody reactivity. Numbers at the left of the membranes represent 

molecular weight markers (MW, in KDa). 
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