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Introduction

Prion diseases are caused by an alternative 1soform of the protein (PrP)
that 1s encoded for by exon 3 of the prion protein gene (PRNP).

Certain AA changes infer susceptibility or resistance in ungulates.
Transmission of prion diseases can occur via ingestion of organic matter
containing prions (potentially leading to cross-species infection), familial
inheritance, exchange of bodily fluids, spontaneous misfolding of the
prion protein, etc.

Chronic Wasting Disease (CWD) 1s a prion disease of deer species. It 1s
believed that CWD may have either developed spontaneously or been
derived from scrapie, a prion disease of sheep and goats. CWD 1s
widespread, occurring internationally.

It 1s not entirely clear 1f, or how, CWD could spread to non-deer species.
One hypothesis 1s that small mammals (i.e., rodents) that overlap with
cervid species could be exposed to CWD-like prions through contact with
infected organic matter and act as vectors to spread the disease.
Assessing PRNP sequences 1n rodent species could help to assess it
rodents could act as disease vectors spreading CWD, leading to higher
prevalence rates of CWD and a decline in deer populations that in turn
could lead to economic losses from reduced levels of big game hunting
and potentially human health risks from consuming infected deer meat.
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{ Figure 1. Map of samples included in this study. }
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Objectives

Determine 1f the susceptibility variant of the PRNP gene 1s present in rodent
genera (Chaetodipus, Dipodomys, Ictidomys, Neotoma, Otospermophilus,
Peromyscus, and Sciurus) in areas where CWD 1s known to affect deer
populations (1.e. Texas, Oklahoma, and New Mexico), and to examine the
\possibility of 1nterspecies spillover of CWD from deer to rodents.
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Methods

1. Obtain muscle or liver samples (genera Chaetodipus, Dipodomys,
Ictidomys, Neotoma, Otospermophilus, Peromyscus, and Sciurus; Fig. 1)

2. Extract genomic DNA from tissue samples using a DNeasy Blood and
Tissue Kit

3. Amplifty PRNP by PCR

4. Purify PCR products using ExoSap-IT

5. Cycle sequence PCR amplicons

6. Sequences were proofed using chromatograms and annotated using the
program Sequencher

7. Phylogenetic analyses used MrBayes v3.2.6 (10 million generations, burn-

\in of 25%, sampling frequency every 1000 trees, 50% consensus rule).
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/ Results \

- Sequences successfully generated and compared to those of
other species of in the Order Rodentia.

- Sequences appear to follow the accepted rodent phylogeny with
strong support at most nodes.
Preliminary results indicate a high level of genetic divergence 1n
the PRNP gene, illustrated by branch length and phylogenetic

structure.

\_
/ Discussion \

We recovered substantial variation in the PRNP gene,
which 1s 1n contrast to results obtained from the PRNP
gene 1n studies of ungulates (deer species).

- Determine 1f any AA substitutions signal susceptibility or
resistance of CWD 1n rodents.

Elk (Cervus canadensis) Rat (Rattus rattus)

infected with CWD ) 5 infected with scrapie )

Future directions include including additional sequence

data from more species. /

N

Acknowledgments

We thank the Honors College Undergraduate Research Scholars
Program supported by The CH and Helen Jones Foundations.
Many thanks to H. Garner and K. MacDonald of the Natural

Science and Research Laboratory for providing tissue samples.

o /




*Figure 1. Map of

samples included 1n this
study. It

genus
CHAETODIPUS

DIPODOMY S
ICTIDOMY S
NEOTOMA
OTOSPERMOPHILUS
PEROMYSCUS
PROCYON

SCIURUS

CO00000O




Assessing potential CWD spillover from cervid species to small rodents:
implications for new disease vectors

TEXAS)
TECH

UNIVERSITY
NATURAL RESOURCES MANAGEMENT

, Emily A. Wright!, Emma K. Roberts!'-?2, Matthew J. Buchholz’, Daniel M. Hardy?, Warren C.

Conway?, and Robert D. Bradley!*

'Department of Biological Sciences, Health Sciences Center, >Department of Natural Resources Management, *{Natural Science Research Laboratory

Introduction

Prion diseases are caused by an alternative 1soform of the protein (PrP) that
1s encoded for by exon 3 of the prion protein gene (PRNP).

Certain AA changes infer susceptibility or resistance in ungulates.
Transmission of prion diseases can occur via ingestion of organic matter
containing prions (potentially leading to cross-species infection), familial
inheritance, or via spontaneous misfolding of the prion protein.

Chronic Wasting Disease (CWD) 1s a prion disease of deer species. It 1s
believed that CWD may have either developed spontaneously or been
derived from scrapie, a prion disease of sheep and goats. CWD 1s
widespread, occurring internationally.

It 1s not entirely clear 1f or how CWD could spread to non-deer species.
One hypothesis 1s that small mammals (1.€., rodents) that overlap with
cervid species could be exposed to CWD-like prions through contact with
infected organic matter and act as vectors to spread the disease.

Assessing PRNP sequences 1in rodent species could help to assess 1f
rodents could act as disease vectors spreading CWD, leading to higher
prevalence rates of CWD and a decline 1n deer populations that in turn
could lead to economic losses from reduced levels of big game hunting and
potentially human health risks from consuming infected deer meat.

4 Objectives

Determine 1f the susceptibility variant of the PRNP gene 1s present in rodent
genera (Chaetodipus, Dipodomys, Ictidomys, Neotoma, Otospermophilus,
Peromyscus, and Sciurus) in areas where CWD 1s known to affect deer
populations (1.e. Texas, Oklahoma, and New Mexico), and to examine the
\possibility of 1nterspecies spillover of CWD from deer to rodents.

~

/

/ Methods

1. Obtain muscle or liver samples (genera Chaetodipus, Dipodomys,
Ictidomys, Neotoma, Otospermophilus, Peromyscus, and Sciurus; Fig. 1)

2. Extract genomic DNA from tissue samples using a DNeasy Blood and
Tissue Kit

3. Amplifty PRNP by PCR

4. Purify PCR products using ExoSap-IT

5. Cycle sequence PCR amplicons

6. Sequences were proofed using chromatograms and annotated using the
program Sequencher

7. Phylogenetic analyses used MrBayes v3.2.6 (10 million generations, burn-
\in of 25%, sampling frequency every 1000 trees, 50% consensus rule).

Castor_canadensis_rod .
_*l-:ndom'-;s_tndecemlmeatus_rud
Spermophilus_tridecemlineatus_rod

ctidomys_parvidens. TK 133583
Ictidomys_tridec_TK 165362
Ictidomys_parvidens_TK 166836
* —Eﬁomys_pawdem_ﬂxwﬁgz
Icidomys_parvidens_TK 166352
Wi 1

Ictidomys

genus
CHAETODIPUS

DIPODOMY S
ICTIDOMY S
NEOTOMA
OTOSPERMOPHILUS
PEROMYSCUS
PROCYON

SCIURUS

0 600 800

- Kilometers

COC0000O0e

0 200 40
B

* Petaurista_alborufus_rod
Sciurus_carolinensis_rod
* g?‘“f”S_“Sl_md ) o S .
ciurus_wulgaris_2_ro
Sciurus_vulgans 3 rod C’urus
Sciurus_stramineus_nebouxii_rod

Cavia_aperea_rod

Cavia_porcellus_rod
Cavia_porcellus_2 rod
Cavia_porcellus_3 rod

* Hydrochoerus_hydrochaeris_rod
* Dolichotis_patagonum_rod
* Chinchilla_lanigera_rod
* Octodon_degus_rod _
Fukomys_damarensis_rod
I'[ Heterocephalus_glaber rod
| Heterocephalus_glaber 3 rod
Heterocephalus_glaber 2 rod .
* r— Dipodomys ordii rod DIpOdomyS
——— D ordii_TK200784

Chaetodipus_hispidus_TK187319 s Chaetodipus

Cricefulus ariseus rod
* lesocncetus_auratus_rod

Mesocricetus_auratus_2 rod
L Mesocricetus brandti rod

* * _*_r Microtus_ochrogaster_rod
Microtus_ochrogaster_2_rod

* == icrotus pennsyivanicus rod
_L— Microtus_pennsylvanicus_2 rod
Microtus_pennsylvanicus_3 rod
Myodes_agapperi_rod
— Phodopus_campbell rod
b Phodopus_sungorus_rod
* * Peromyscus_leucopus_rod

Peromyscus_leucopus_2 rod

Peromyscus_maniculatus_TK83800
* A[L— Peromyscus_maniculatus_TK163078
Peromyscus_maniculatus TK111533
Peromyscus_leucopus_3 rod
.I* _EPerom'-,rscus_maniculatus_rod
* Peromyscus maniculatus bairdii rod
[ Peromyscus_maniculatus_TK 198005
* Peromyscus_maniculatus_TK179965xx
t Neotoma leucodon TK200779
*%* Neotoma_leucodon_TK185571
Neotoma_leucodon_TK90800
* - [eomtoma leucodon TK 74968
Grammomys_surdaster rod

|
* L Rattus_norvegicus_rod
Mastomys_coucha_rod

* * —r I'v1ouae_rodd_
Viouse 2 roi
* %* % I Mus_musculus_rod
[ Mus_carol rod
* Mus_caroli_2_rod

Mus_pahan_rod

Peromyscus

Neotoma

Meriones_unguiculatus rod

* — Nannospalax_ehrenbergi_rod
.y Nannospalax_ehrenbergi 2 rod
I

lannospalax_galili_rod

* r— Jaculus_jaculus_rod
k== Jaculus_jaculus_2 rod

Fig. 2 Phylogenetic tree obtained using PRNP exon 3
0.02 ,_ SCquUENCes

~

Dipodomys ordii

{ Examples of rodents that overlap with deer and were analyzed in this study. }

/ Results \

- Sequences successfully generated and compared to those of
other species of in the Order Rodentia.

- Sequences appear to follow the accepted rodent phylogeny with

strong support at most nodes.

Preliminary results indicate a high level of genetic divergence 1n

the PRNP gene, illustrated by branch length and phylogenetic

structure.
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Discussion
We recovered substantial variation in the PRNP gene
across rodents, which 1s in contrast to results obtained
from the PRNP gene 1n other studies of ungulates.
- Examine AA substitutions that could signal susceptibility

o
/
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Elk (Cervus canadensis)
infected with CWD

Future directions include including additional sequence
data from more species.

or resistance of CWD 1n rodents.
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other species of in the Order Rodentia.

- Sequences appear to follow the accepted rodent phylogeny with
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