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Abstract: We investigated prion protein gene(PRNP) polymorphisms in three sheep breeds in In-
ner Mongolia, China. Blood samples were collected from 46 Ujumqin, 34 Sunite and 22 Mongoli-
an sheep. The genetic DNA of PRNP of each sheep was extracted, amplified, and sequenced, and
amino acid alignment was determined. Polymorphism was detected at 8 codons, among which
M1571, Q220H and R223K have not been previously reported. The frequency of the amino acid
residues ARQ/ARQ at codons 136, 154 and 171, which is associated with medium-high suscepti-
bility to scrapie, was 74.5% , and the frequency of scrapie-resistant amino acid residues ARR/
ARR was 7. 9%. The highly susceptible amino acid residues VRQ/VRQ at these codons were not
detected from the tested sheep. Of the 3 sheep breeds, Ujumqin sheep had the highest frequency
(15.2%) of scrapie-resistant amino acid sequence, ARR/ARR at codons 136, 154 and 171, ac-
counting for 87. 5% sheep that carry these polymorphisms. Our findings are of special importance
for both live sheep export and sheep breeding.
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Wt & 9% (prion protein disease) M Ff hy & Yt
P VAR 45 4R X 95 ( transmissible spongiform encepha-
lopathies, TSE) , j& 1 U M e 25 11 51 & ) — Fp 8k
FEAEM S IBATHE RS . 2 AR Z MR S i, =
OIS 9 P AN e HE DO e i i L ) T 45 1R
Fii9 o Prusiner™ ME 85 7 B 3% BH L U6 45 1R I s 19
O 70— B G B i 324 AR PrPEE R Oy S
() 5L BOR M PrPs, 3 #6 H A M TR Y 2 R
Fe ), Hod o [ 454 e A= 28 Ak i E B LA o BR5E
EW Lt (PP AR B IrE o EMai
(PrP*)  7E i BB DA 7= A= SO 1k . 47 F oo 25 1 i
BAPE DU e 2 1 DR 4 B L % A4S T 0B 132 HE Copen
reading frame, ORF) ¥ —AME TN, 4 F 1 i
HEHBRFINEE T71bp AZIFR . 4 i 256 > 5k
R I H AR R

45 5 Jho 25 AR DY SRR T R 1 2 A8 M S R R TR
IRIGT 50 e Rl i) Bt B A OGS e AR R
(prion protein gene, PRNP)ff 10 £ KN EHF £
Bk, F 2T H A M112T, A136V,
G127V/S.M137T,S138N,L141F ,R151C,R154H,
QI171R/H/K, N176K, H180Y, T195S, T196S #1
R211Q™™ . fEX LA BRI 1. 136,154,171 =4
A R PR A5 A7 5 DR G L 11 2 T X = oy R 52 Wi
BRI FE 136,154,171 /9 3 AN 4 B 1
RAILER 2 V.R.QOVRQ) B, Xt F £ AE 7 5
BGH Z S PR I8 AR B IR A O A
136,154,171 #1705l )& A R.RCARR I, 7£ [
Vs e P S O R SR R TE /I S S
M7E 136,154,171 % 773l &2 AR fl Q/H
(ARQ = ARHD B, Xt 20 47+ 5 5yl (medium-
high susceptibility)->7 111
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1.1 ##

LL1 A5 B4 DNA #2505 & W T Bio-
Dev-Tech 24w . DNA #E I A 7] & S pGEM-T

Easy # /& T Promega /A7 Tag plus DNA B4
fifF . BR R NS EcoRl 2 DNA Marker & TaKaRa
O s KIGAT RS2 S 0 T TransGen Bio-
tech 23 w) . AR 24 4y [ 7 03 pr 4k

1.2 M TETCHE AT R I R 45 - 1 ED-
TABUEEM . 3 A4 A 102 3 ke . 50 iF
FEH) 46 H B ERBILF 34 HIRJedsaf .22 HEEh ¢
Wl R, 2~3 2 Ok BENSH AR X A AR
L

1.2 A&

L2l 51% M GenBank o B &k £ ¥ 5
(AY585240) , Wi il Primer premier 5. 0 it %5 74 5]
Y. i AE T A . BiESI49: 5-GGTCAAGGT-
GGTAGCCACAGTCAGTGGAAC-3"; F e ¥: 5'-
AGCCTGGGATTCTCTCTGGTACTGGGTGAT -3,
1.2.2 PRNP @3 51993 74 F i
FETHC B HE ORF (280-681) H1 ) 402 bp % 11 R, 4t
i 134 DR . HE 4 DNA By 4 B 1251
&P T . PCR RUBITE 25 pL K R pikdy, Hid
EH FEKE4H DNAs 200 ng, 514 0.5 ymol « L5
dNTP 200 pmol »« L™"; Taq plus DNA Polymerase
(5 U+l ")0.5 uL;0.1 mol « L' 10X Ammoni-
um Buffer; £8 7K 17 pL, PCR £&/F.94 C Fi4s
£ 5 min; 94 “CAEM: 30 5,58 ‘CiR K 40 5,72 “CLEAif
40 s, FAFIH 36 W5 F 72 CHEAf 8 min,

1.2.3 PCR YWk 1" W 2l b+ 0 &
aifl, aifb )5 PCR ¥ 37 ¥ 5 pGEM-T easy vec-
tor JEATEEHE . 4 CORRE . ¥ LR ERE Y%
R HE DHS o IR AT TS A AR T HR . Xgal
FIPTG &9 LB Biis-FAk . F 37 ClaA P {8 H 1 57
20 h, BEMLPRICA (R T ST R k. PRI A TR
AT 2N EE R LB B3RM0h, 37 TRz
Frad B . A BORL £ IO ) & ] 5 Bk L AR IS X
HEATEEU)A PCR %7€

1.2.4  JFFINsE K ortr gifkfs PCR 9738 7 ¥ B
BE B Vi & &= pGEM-T easy vector i » &R
PRI 3~4 D sEpESEAT I . JF A DNAMAN #t
:(Version 5. 2. 2) #4775 b RN [A] P54 434 .

2 & R
2.1 PCR ¥y i . ZEMEBLEE

PCR ¥ #8712 1% SIS ik b . 5%
RN UGB 5 B A — 3, 292k 402 bp (K
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FAYETE T . 4 EcoR | W VI AT 3K 44 3 000 F1 402 bp
TEAT 2 A4 (PGEM-T Easy k{4 ¥ i 43 S A7 1
14~ EcoR T E Y7 £ o 3% 5 2R Fidi A H 19 R B
KN IESFARSE (B 2) 5 [ i bR i 5 1 ) 7 s e
JkiH PCR 735 K/ R 402 bp (5571, 45253
FUY B R B2 dl A B R (ED .

1

bp 2 345 6M 7 8 9 101112

402

1—12. KNFEAEM PCR #2485 M. DL2000 DNA #{

X 73 BT i o

1—12. PCR products from different samples; M.

DL2000 plus DNA marker

1 PRNP i PCR =¥ B3R BE HE B AL FR K 45 R

Fig. 1 Agarose gel electrophorsis result of PRNP
PCR products
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1—3. KNI #E 41 F kL EcoR T [ V) % &2 45 3 ML
DL2000 DNA % 43 T 5 &k 7 1

1— 3. Products from different recombinant plasmids
digested by EcoR | ;M. DL2000 plus DNA marker
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Fig. 2 Analysis of plasmids digested by EcoR [

2.2 PRNP EFEHFIDHRESZ SN
WS 3 A AR A R e 3R B E 9 4R A

GenBank, F %] 5 & AB307632 F1 AB373758 @J
AB373810, JFFXf 4 #E4T 70 B . PRNP £ 25 1 R B
KW 157,220,223 LS Ah, FE R AEALE 127,141,
143,171, 189 v i, X H & 4 5] & G127V/S,
L141F, H143R, MI1571, R171H/Q/K. QI189L..
Q220H.R223K (L3 1),

1 3NMERMHNEEREAERSSE
Table 1 Polymorphisms of the prion protein gene in three sheep breeds
A= BB ¥ Ujumgin sheep 71 JE £ F Sunite sheep 2215 2F Mongolian sheep
Codon PrP allele n PrP allele n PrP allele n
127 G—>V G—S G—>V 1
141 L—->F 1
143 H—>R 1
157" M—1 1
171 Q—>R 12 Q—>R 1 Q—>R 2
Q—>K 2 Q—>K 1
Q—>H 2 Q—>H 5 Q—H 1
189 Q—>L 1 Q—>L 2 Q—>L 1
220" Q—>H 3
223" R—K 5 R—>K 2

- AR AR IE 1 e A 1k R 22 A A6 AR
%, Newly reported polymorphism codon of PRNP

WHoR s SRR, 40 A7 T 136,154 Al 171 i f5 14
HIFR ARQ/ARQ LA Ay 74.5 Yo, & X FE 9 Hh E

Sy T A s B PR B ARR/ARR 3[R AU
7.9%0  ARKG H R 5 B I VRQ BRI (L3 2)
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R2 3V EMHAFEMEAESFERPOSBE FIEFXM 136,154 171 L AW E N ERNE BB MEF R E
Table 2 Frequencies of different types at codons 136, 154, and 171 of the prion protein gene in three sheep breeds

B R Bgkin piNARES EdUES At
Genotype Ujumgqin sheep Sunite sheep Mongolian sheep Total
30 28 18 76
ARQ/ARQ (65.3%) (82.4%) (81.9%) (74.5%)
2 4 1 7
ARQ/ARH (4.3%) (11.8%) 4.5%) (6.9%)
0 1 0 1
ARH/ARH 0.0%) (2.9%) 0.0%) (1.0%)
ARQ/ARK" ’ ’ ! ’
(4.3%) 0.0%) 4.5%) (2.9%)
. 5 1 1 7
ARQ/ARR (10.9%) (2.9%) 4.5%) (6.9%)
ARR/ARR? ! 0 ! 5
(15.2%) 0.0%) 4.5%) (7.9%)
a. oI SRR b. A s . BB AR s d. b

a. Medium-highly susceptible to scapie; b. Ambiguous; c. Partially resistant; d. Resistant
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v R DN A5 2 3 AN PN SR b T 4 A R
JOE 2R 1 JE R R 8 4 G R SRR 5 e W L A T
wn I E] ) PrP 24 5L 12 5 4[] e 32 ) 9

W9 & B 8 AL 1 & L R /£ /£ PRNP £ 5
PRI 157,220,223 S K WL IE B9 PRNP £ 45
PR AT AT 2 R 1 B R S T I R
M, 764 J5 1) TSE B 5% o i 5 i — 20 IR 0

136 {7 S AENLIE ] V5 59 i B AH O, A
5 v BT AR S E 136 57 0 A A 6 B PR 1 S AT B AL
P A LR R AL 20 U 154 37 Y RS T 6 R

(Sunit sheep 0. 0%, Mongolian sheep 4. 5%) , &
TR A XU B o 2 AT R BT Y O R 3 D7
Fofr, TR - 3 10 B2 2 AL PP 5 7 A R
Hi A2 E R C L% T — &R 50155
ok 1B FFE il S TSE By &AL A A
A B L WK I G 0 T 38 A% o O 1 R EEOR . 1k X
TSE A Hu 09 sl ¥y it i LLIK B9800 & 4 1 H
e g A R A T 3R S 1 B b
BB A A AR FEAR TSE Y% #5 KUK: o

BUBT AR08 5 152 00 A B K T4 R R i v
e A G 0K 98 R VD A T R 55 ) 1 O R S 7 O R
it

o ) S e AN 2 AR U A (H G IR A 3R WL A 20 5 b A 5 % Tk
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