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Introduction

* Spongiform encephalopathies are prion diseases known to result in
neurodegeneration caused by cellular prion proteins folding into alternate
conformations, or PrP>¢.

* Prion diseases occur 1n three different mechanisms: familial, sporadic, and
transmissible.

* Many forms of transmissible prion diseases have been discovered: scrapie
in sheep and goats, bovine spongiform encephalopathy (BSE or Mad Cow
Disease), Creutzfeldt-Jakob disease and Kuru in humans, Chronic wasting
disease 1n cervids, and more recently Camel prion disease in dromedaries.

Natural Science Research Laboratory?

Methods

* (Obtain tissue samples of Ethiopian camels, which were placed in the
Natural Science Research Laboratory, through international collaborations

* Supplement PRNP samples with both dromedary and Bactrian camel
PRNP sequences from NCBI GenBank

* Perform DNA extraction procedures on samples, amplify, and sequence.

* Examine entire PRNP genome and note any nucleotide substitutions
between Ethiopian, Algerian, and Bactrian camels.

* Perform a phylogenetic analysis on all selected samples (including those

Implications

* As anovel prion disease, CPD’s capabilities surrounding interspecies
transmissibility 1s currently unknown.

* Examining the PRNP gene could give clues as to how susceptible
Camelus individuals are to contracting CPD.

* With the rise in chronic wasting disease (CWD) cases 1n the United States,
researching how to prevent more camels from developing CPD is
paramount. Since camel meat 1s widely consumed in Africa, the Middle
and Near East, as well as in parts of the Western world, controlling the
spread and discovering more about CPD could help keep a new prion
disease from entering the human population as well as keep dromedaries
in these localities healthy.

Conclusions

* Initial study of the PRNP gene in Ethiopian camels demonstrate
similarities to the Algerian camels, which were documented to naturally
possess CPD.

* Further study 1is required to determine 1f nucleotide (but not amino acid)
changes at sites 231, 243, and 246 in the Camelus PRNP gene are relevant
in terms of susceptibility to CPD.

PRNP from GenBank and selected outgroups).
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* PRNP sequences for C. dromedarius and C. bactrianus were obtained from GenBank for
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L dromedariu 4563 lssa BEAGGAGGC TBEBGTCAGCCCCACBGAGBGCGEC TEGEGTCAGCCCCACBEAGEBCGEBC TEGGGBCCAGCCT
C dromedarus TE1945TE Hoor FGAGGAGGC TEGGGTCAGCCCCACBEGAGECGEC TEGGGTCAGCCCCACGGAGGCGECTEGGECCAGCCY
C dromedanius TK194582 Hoor 3GAGGAGGCTGGEGGTCAGCCCCACGGAGBG . GEC TBGEGTCAGC CCCACBGAGEBCBGCTBGGEC CAGCC(
IGAGGAGGCTOGEGTCAGCCCCACGEAGGCOGC TAGAGTCAGCCCCACGOAGGCAGGCTEGOGC CAGCC{

IGAGGAGG. TOBGAGTCAGCCCCACOGAGRBCGEGC TEBOGATCAGBCCCCACGGAGBOCGECTEBGAEECCABCCT

FEAGGAGGC TOGGGTCAGBCCCCACBEBAGECEGEC TEGEBEGTCAGCCCCACBBAGRBCGEC TEGEGBCCAGCCT

C dromadanus TK194T12 K VU BEAGGAGGC TEGGETCAGCCCCACGGAGOGCGEGC TG TLCAGCCCCACGGAGBCGGC TEGEGGCCAGCC
C dromedarius T194723 Atar IGAGGAGGC TEGEGETCAGCCCCACGGABGC GG TEGGGEGTCAGCCCCACGGAGBCGECTEGGGECCAGCCY
G dromedanus TR1S4511 Jig IGAGGAG G . TOE GG TCAG L CCCACGGAGLG L GEC TEEEGTCAGCCCCACGOAGG UGG TUGEGGLCAGC D
IOAGGAGGC TOGUGTCAGCCCCACOGOAGOCOGC TOGGOGTCAGCCCCACGOAGUCREGCTOGGGC CAGCCC(

3CAGGAGEBC TOGEBTCAGBCCCCACOGOAGBBCBOC TBOBGTCABCCCCACBOAGBBCBOCTEGOBCCABCCT

CAGCCCCACGGAGGCGEC TEGEGGGTCAGCCCCACBEAGECGEC TEGGGCCAGCC(

IGAGGAGGC TGGEGGTCAGCCCCACGEBAGGCGEGC TEGGGETLAGCCCCACGEGAGGCGGECTEGEGGCCAGCC

AGAGGAGG . TEOGGTCAGCCCCACGOAGGCOGGCTOEGEGTCAGCCCCACGEGAGGLECGEC TEGEGGEGCCAGCC(

IGAGGAGGC TAGAGTCAGCCCCACOBOAGOGCOGC TAGGOTCAGCCCCACORAGOGCGGC TOGOGC CAGC C(

IBAGBAGGC TEGBOOTCAGCCCCACOGOAGEBCGEGC TEGGGTCAGCCCCACGEABGCEGEC TEGGOECCAGCCCT

BEAGGABGC TEGEBG T CABCCCCACGEBAGGCEGEC TEBGEGTCAGCCCCACBEAGGBCGEC TEGEGBCCABCCHE

Cd us MFEB5344 Egyp G AGGAGGC TG GG TCAGCCCCACGOGAGGCGEGC TEGEGGTCAGCCCCACGGAGGCGGCTEGGGCCAGCC
C dromedanus MKESS4E0 FEAGGAGGC TEGE G TCAGC CCCACGEGAGGC G C TEGGE G TLCAGCCCCACGEGAGGCGRCTEEGGGC CAGC C(
C dromedanius WKES5461 IBAGGAGGC TEGAGTCAGBCCCCACOOAGGCOGCTGOGGTCAGCCCCACGRAGBGLGAECTOGGECCAGL C Y
C dromedanus xM031434200 Ethantal Austr IGAGEAGGC TOGAGGTCABCCCCACOBAGBCGEC TAGOOAGTCAGCCCCACGRAGOCGECTAGAACCAGCCT
IGAG@AGECc TEGEETCABCCCCACBOAREc BEc TOGAETcABccccAcBOARECc GG c TAGEEC c AGC C ¢

C dro ud XMD3 1434202 EEhental Aust IGAGGAGG.C TEGGEGEGTCAGCCCCACGBAGGCGGC TEGGGTCAGCCCCACGGAGGCGOGCTEEGGCCAGLCC
C dromedanus YV0STED UniedKingdom AGAGGAGGC TEGGGRTCAGCCCCACGGAGGC GG C TGO G TLCAACCCCACGGAGGCGGCTEBEGGGC CAGCCI

cirianas A% T23384 Ching IGAGGAGGCTOGEGTCAGCCCCACGEAGGCOGGCTAGGGC CAGCCCCACGATEGGAGGC TAGEGGCCAGLCY
bactrisnes A T2I285 China IGAGGAGGC TOGGOG TCAGCCCCACOGGAGRCGGC TEOGGCCAGCCCCACORTOOAGGC TAGAGC CAGCCC(

JAE LAl BAGGAGGC TEEEATCABCCCCACGOABGCGEBC TEGEBCCAGBGCCCCACOEBTEBAGEBC TEGEBC CAGBLC C(

MengatalnghagroenceXUAR Chmd GAGGAGGC TEGE G TCAGC CCCACGEGAGGCGBC TEGEGGC CAGC CCCACGEBTOGGAGGC TEGGGC CAGC C(

14351 hnerMongomlnghaprovrceXUcR Chna 3G A GG AGGC TEG GG TCAGCCCCACGEGAGEGC GG C TEGGGCCAGCCCCACEBEGTGEGAGGC TEGGGCCAGCC{
lengakadinghaprovnceXlal China BGABGAGGEC TEGGEGET CAGC CCCACEEBAGGCGEC TOEGGC CABCCCCACGOTRGAGGC TGGGGCC AGCC (

caxUAR Chns BBABBAGGEC TOGAGTCAGBCCCCACGOAGBGCBGC TEGGECCABCCCCACGATOEAGEC TAGGGC CAGCC(

nceXUaR Chns PEAGOAGGC TEGGEBTCAGC CCCACBEAGOC BEBC TEGEBCCAGBCCCCACGATRBAGGE. TEOOG. CABCC(

baciranus JFS14083 RnaMongabaQmghagioynceXUaR Chna SIGAGEABGC TEGEG ICAGCCCCACGEAGGCGEC TEGGGCCAGCCCCACBGEGTEGAGEC TGGGGC CAGC C(
FS14058 b sngakad arovr e U Chna 3B AGGAGG . TEGG G TCAGCCCCACGOAGGC GG C TEGOGCCAGCCCCACGETEEGAGGC TEGGGCCAGECC (

FE14057 hinerllongokalnghaprovnce sl Chna SEAGGAGGC TOO GO TC AGCCCCACGOAGGCGECTEGGG CCAGC CCCACGGTEEAGGC TEGGGEC CAGC C(

4058 nesMongoadinghaprovnceXUAR Choa S A GG AGG C TOGGGTC AGCCCCACOOAGOGCOGCTOGGOC CAGCCCCACRGTOGAGOC TOGOGC CAGCC(

S B AGOGAGGC TOGEGTCAGCCCCACOOAGOCOUC TOGGOC CANCCCCACOOTOOAGGC TOAGEAECCAGLC G

e Chaa BEAGEBAGEBC TEEGGTCABCCCCACBGEBAGBGGCGEC TEGGEBCCAGBGCCCCACBBTOEAGEBC TEGEBGCCAGBCCCH

1410 i pokad provrcedUaR Chna 3IGAGBGAGGEC TEGGG TCAGC CCCACBGAGGCGEC TEEGGCCAGCCCCACGETEEAGEGC TEGEEGC CAGCC(

rianus JFS14102 RnerMlongoadnghaprovrceXUAR Chna JIBGAG G AGG C TEE GG T CAGC CCCACGGAG G BEC TEGE G- CAGC CCCACBGTGEBAGGC TEGGEC CABC OO

r eAUSE Cha G AGGAGGC TEGGGTC AGCCCCACGOAGGCOGGCTOGGGC CAGCCCCACGAGTOUGAGGC TGGGGCCAGE C{

porpenceXAE Chas BB AGOAGGEC TEEBGE TCAGCCCCACBGAGRCOGBC TEGGOCCABCCCCACGETREAGGC TEGERGC CABCC

- = =il sragisrEe AR Chna BB AGBAGGEC TOGEE TCAGC CCCACBEAGEC B C TAGGEECCAGBCCCCACBGEBTGEAGGC TEGGGCCABCCT

trisnus JFS14108 RinerMongakangraprovrcelaR Chna 3G A G GAGGC TG GG TCAGC CCCACBGAGGCGGC TGEGGCCAGCCCCACEBETOEBAGGC TEGGGCCAGBGCCI

2 bactrianus JF514107 hnesMongokalinghaprovnceXUAR China 3B AGBAGG C TEG GG T CABC CCCACGEABEC GEC TEGEGC CAGCCCCACBEGTEEAGEC TEGGEC CABC LI
T baciranys JFS14103 nnesMongokadingraprovnce XUAR China SGAGGAGGE C TEGGGTC AGCCCCACGOAGGCOEC TOOGGC CAGCCCCACGOTOEAGGC TGGGEC CAGC C(
ctranus JFS14109 nnertlongoadnghagreynceXUAR Chrs SRAGEAGGEC TEGAGTCAGCCCCACOGABECAEACTAGEEC CAGCCCCACGETOGAGGC TAGGGC CAGCC(

Table 2: MEGA PRNP gene sequences with arrows displaying nucleotide
differences between C. dromedarius and C. bactrianus.
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