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Al ) ,PCR X (3£ [ Thermo A w]) 3 L IKAL (b 50T &

W EARA R AT ; Gel DocTM EZ Ji A& X ( Bio
RAD /A7) 4%,

1.2 7k

L2.1 g2 W R s ¥ XOHLx R ry 8k
THATARFAS W, WG L F A RAY 0 7 B R
H Norberg £k Bf &, 77 i5 N 7E — sk bR #E 1) OFA
( Orthopedic Foundation for Animal) -+ I+, 7£ P JI%
Bk O E— L, H b BCE Sk O 1) I 2
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Fig.1 X ray image of the dog hip joint

Note:A; normal;B .C; CHD

1.2.2 LR DNA A9 4 5B DR i i Al i Bk R i
3~5 mL, ¥ T & EDTA $THEE A M) Ha5 ki E ., ok
FH Blood Extraction Kit 57 & #:& B 1M 40 s A i 35 A
41 DNA, HARERAE AL PR 4% 12050 & i W] 43 1647 o
1.2.3  519dit s SCik v 2 ey 5 R #EC T &
B AR A XK COL6A3 Fil FN1 JE[A 9 3 4> SNP {if
! 7F NCBI ¥t 4% % ( https ://www.ncbi.nlm. nih.
gOV/)J:JiF T R I, LA SNP A g5k ol i
B DNA F %1, i F Primer 3. 0 %4 (http : //primer3.
ut.ee/) PEATTIWBCIE, IF X it B 1 4T PCR 5
WEFN AP AL . Y SNP £z 515 B X 51 9% 51

LR 1,
%& 1 COL6A3 #1 FN1 K [A SNP {ir &5 &Y
EYMZEEBRSIYET
Table 1 The bioinformation and primer sequences
of SNPs of COL6A3 and FN1 genes

CFA  Gene SNP location Primer Sequences (5’ -3")

Forward : tettgtacttacgggtecace
25 COL6A3 A>G 51031100
Reverse ; gctctatcaaaggaacgggg

Forward ; cgteccttgegatggtaaat
25 COL6A3 A>G 51040259
Reverse : tatcttcaagaggeccetgg

Forward : tececttatglagtaccetgtea
37 FN1 T>A 25095511
Reverse : cccctatctgecctttetca




B3 B M RAREZRE ST I IS RERAH SHOCT A E A RAMKHERK COL6A3 FN1 f SNP fi A& - 37 -

1.2.4

PR 2) .

2 COLG6A3 % FN1 EFE# SNP {2 89 Ul FF 1 i)
;A B .C %9 COL6A3CFA25 : 51040259 SNP {3 45 |-y A/A A,
A/G 1 ,G/G AI;D E .F & COL6A3CFA25 : 51031100 SNP
LA 1 A/A 9 A/G R, G/G ;G H 12l FN1 CFA37:
25095511 SNP {vi 25 b A/A RS A/T B, T/T K,

Fig.2 SNP loci of COL6A3 and FN1
analyzed by DNA sequencing
Note: A, B, C. COL6A3 CFA25 : 51040259 SNP loci;

D, E, F: COL6A3 CFA25:51031100SNP loci;

G, H, I. FNICFA37 : 25095511 SNP loci

1.3 SFitAE

K F SPSS19. 0 Giit2g ik, 1 F X K 1 4 3
K SNP A7 sl 2 28 Pk 5O K B A R 47 Kk
JE 43 #1, P<0. 05 g @340 G,

2 HE

2.1 COL6A3 ERE#) CFA25:51040259 SNP {i i
MESttERlN R

DA 13 T KB AR KRG 30 HAERER it
FEXt 4, % COL6A3 JE[H ) CFA25 : 51040259 £ 1
AT PCR M FGETH# 0 A A R AN 3R 2 BioR - A/
A A/G.G/G RUFE R ML T & A KR H B
o He B B 5 22 5 (P>0.05) .

I f SNP i 55437 : DNA B A2 PCR ¥~
MG, BT FAEY (RE) £ AR A B2 &7 2470
B o 38 3 % K A 43 B, BN SNP 7 S £ 7S

% 2 COL6A3 EEH CFA25:51040259
SNP fi 2 B 4 U & 53 #7
Table 2 The detection and analysis of
COL6A3 CFA25 : 51040259 SNP loci

COL6A3  f#HER  MRWEAAARK X fH P{E
A/A 6(20%) 5(38.46%) 1. 62 0.20
A/G 18(60%) 5(38.46%) 1.69 0.19
G/G 6(20%) 3(23.08%) 0. 05 0.82
Bt 30 13

2.2 R FHH % Kt COL6A3 E E ) CFA25.
51040259 SNP {if & By #& i & 5> 47

P8 HEE R WEBARMBIMALZRE 23 1
R Hi AT P2 R WF5EXT 4, % COLOA3 3[4 1y
CFA25:51040259 {if 55 #47 PCR I JF A1 48 1f 2% 43
M, 85 a3 3 Fim :A/A (A/G G/ G BITE il B 7 A
P 22 R KB A R A AL 2 R e o L4
Yl 3 22 5% (P>0.05) . {H A/A BUPT (5 L] 5
M A 2RI EHE(P=0.07),

x3 hfHRgATH COL6A3 EE K CFA25:

51040259 SNP i &5 i 4 il & 4 #7

Table 3 The detection and analysis of COL6A3 CFA25:
51040259 SNP loci in the Labrador retriever

COL6A3 flER/H #MXWEAARKR/ A Xl P{H

A/A 4(17.39%) 4(50%) 3.30 0.07
A/G 14(60.87%) 4(50%) 0.29 0.59
G/G 5(21.74%) 0(0%) 2.07 0. 15
it 23 8

2.3 &£ EF EKRH COL6A3 £ F A CFA2S:
51040259 SNP i & B #6  & 43 #ff

LS ARG A BEARMEBIIHERE 7T H
e Y 42 B 5 RS RO BF 58 X R, % COL6A3 Sk A
) CFA25 ;51040259 fii & 4T PCR I il 55 1 2%
IRBT ARG 4 FR cA/A A/G L G/G BITE AR Y
BT R RABC Y AT ARKETE I BHERF
Fie oy L 3 A R 3% 22 5% (P>0.05) o B G/G HifE
BT REARKETE T BSERBA & AN
fE%E (P=0.1),
x4 E£EFMOIBE AT COL6A3 EF R CFA25:51040259

SNP i = B 46 Ml B2 53 47
Table 4 The detection and analysis of COL6A3 CFA25.
51040259 SNP loci in the Golden retriever

COL6A3 fiR/H BXPTRERARR/H X {4 Pd

A/A 2(28.57%) 1(20%) 0.11 0.74
A/G 4(57.14%) 1(20%) 1. 66 0. 20
G/G  1(14.29%) 3(60% ) 2.74 0.10

Bt 7 5
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2.4 COL6A3 EF#y CFA25:51031100 SNP fif &
B & 2 M40 i K 43

P14 HECTT R EARRK G HESH R KE
BRIy 21 FA R R A58 x5 48, %) COL6A3 K&
K CFA25.51031100 47 &5 34T PCR N FF F1 4531
AT AR R S5 B A/A (A/G G/G RUTE il B
KA LEARR PTG B AH 8% %7
(P>0.05),

%= 5 COL6A3 EEH CFA25:51031100
SNP i 2 B 4 U & 43 #7
Table 5 The detection and analysis of COL6A3 CFA2S5.
51031100 SNP loci

COL6A3 fER/H MXPWEFARK/ A X {4 P i

A/A 14(66.67%) 9(64.29%) 0.02 0.88
A/G 3(14.29%) 4(28.57%) 1.07 0.30
G/G 4(19.05%) 1(7.14%) 0.97 0.32
it 21 14

2.5 FN1 EFER CFA37:25095511 SNP i s I &
SRR 2

PL12 HECT AT ARRKYE 30 HAgRe R o
FENF 4, % N1 2 9 CFA37.25095511 {7 5 47
PCR M e A GE it 27 3 B, 25 R Nk 6 v s . A/A
T/A T/T BUAE A FE R A G 2 B A R R P T
LB A 2 22 7 (P>0.05)

% 6 FN1 EREH CFA37:25095511
SNP i =% B 46 i B2 53 47
Table 6 The detection and analysis of FN1
CFA37.25095511 SNP loci

FNI1 R/ BMXWEAFEARRK/A ¥ P

A/A 6(20%) 4(33.33%) 0.84  0.36
T/A  17(56.67%)  6(50%) 0.15  0.70
T/T 7(23.33%)  5(41.67%) 1.41  0.24
it 30 12
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I BRI EY, COL6A3 5 FNI K [ 1y 54
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A/G G/G) FEARRER AT K E AR KA & 1
BIERA R E R (R 2,K5) B TARUIHXS
AR EZ RS 4 BT B R, IEH A e fE
TE B AN [R] i A R 22 8] 1Y 3 A% 2 5, FRATT 3L 43 ) 63X
PR R 0 e 45 B AT T SR oy Hr . S5 SRR fr
fitiZ R 54T HfER P& CHD R COL6A3
P SNP 37 £ ( CFA25 :51040259 ) (14 3 B 70 4 1 A
W, hifihi 2 R T A/A B T4 6 5 WA R
mFG/GR A ERFEER(FKRI, F4), BRAE
TIF 52 (A A 8 A X 55 /0 H Al 78 43 0 B COL6A3 3k
ffj SNP fii /5 CFA25 : 51040259 J¢ CFA25 :
51031100 AN GEEN CHD 52 HIME B2 Wi dE br o

FNT 3 5 5 5CH 4 M 4 36 53 1) 4 23 DA SR B 3
FRALU D REB VIMI S . A i R W FNT 3%/
1) SNP fii s CFA37 : 25095511 5 Rl R (7 4k
SER B CHD % 3 4 67 AR BF 58 45 R %
B, FNT 3[R 193 SNP 37 i 32 PR 760 7 fekt B R A48 0%
TEEARRPWLAIEAREER(E6),IJFH
FERLATHL 2 R 5 4 B S WU R R B 8 04 37 43 B
WAFETE % 25 5, Ui % SNP f g ANBEYE N CHD
S (2 Wi 4 b o

AR5 AT K 22 5 0 SR R 2 A5 LA R L
RS —  CHD (0% J5 PR R 8t 4% 1R 2 1 oA B, 56
AN CHD & 2B i BRI R i ANV 2, S 806
iy st 1 5 PR 5 L 52 R CHD 7= A4 38 75 T £ 1
SCHG ¥ E; 55 ., CHD {5 7] T £ 3% [H 3 1% 8 %,
COL6A3 F1 FN1 JEH W] G5 CHD Ff A3 I, {H ]
Ae A5 CHD W & #H G BRI, 52X 3 4>
SNP {3 25 JF AN BE AR & COL6A3 J¢ FN1 3 [H ) 5%
VERL 88 = R IRBF S8 X B I FEAR B/, A RE K
FEA AT HE— 2L BIE

25 b B 3, COL6A3 H1 FN1 J& A iy CFA25 :
51031100,51040259 1 CFA37 :25095511 SNP i fi
YARIENRARNZR S EETF B RBELTET
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SNPs Detection for Canine Hip Dysplasia ( CHD) Related Genes COL6A3 and FN1 in

Labrador Retrievers and Golden Retrievers

BAI Jing, MA Xuena, CHEN Shuting, ZHOU Zijuan, WANG Fujin, WANG Aiguo, WANG Jingyu
(Laboratory Animal Center, Dalian Medical University, Dalian 116044, China)

Abstract; Objective To provide possible genetic markers for Labrador Retrievers and Golden Retrievers, 3 SNPs
in canine hip dysplasia (CHD) related genes COL6A3 and FN1 were detected. Method Eight typical CHD in
Labrador Retrievers and 5 typical CHD in Golden Retrievers confirmed by imaging diagnosis were collected from
everywhere of China, 23 normal Labrador Retrievers and 7 normal Golden Retrievers were provided by China Guide
Dog Training Centre. The vein blood was sampled and the genomic DNA was isolated from white blood cells. The
PCR/sequencing method was used to analyze the variants of 2 SNPs in COL6A3 (CFA25; 51031100, 51040259) ,
and 1 SNPs in FN1 (CFA37: 25095511). In addition, the association between the SNP variants and CHD was
analyzed by Chi-square Test. Result The SNPs variants of COL6A3 (CFA25; 51031100, 51040259), and FNI
(CFA37. 25095511) were not significantly associated with CHD ( P>0.05). Conclusion The SNPs of COL6A3
(CFA25 : 51031100, 51040259) and FN1 (CFA37; 25095511) cannot be used as a practical genetic detection
index for CHD diagnostics in Labrador Retrievers and Golden Retrievers.

Key words;CHD; Labrador Retrievers; Golden Retrievers; COL6A3; FN1



