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stimulating factor 1,OSTF1) 3% B #8415 51 0 2 &1 .

Wit 5 X514 P1-P5, Fl 1 PCR-SSCP $ AR KW 227 3k af 1 41 5% 4= 42 0% & 40 ffg I F 1 Costeoclast
SERKIAA P3P AR T 7 KEAFTE A45416G FI

C45436T 2 A48 5, Hoh A45416G 588 pi T BUR AR (M) B A M AR (V) . 4 SSCP 43 BT 471 AALAB,
BB.AC 1 CC 5 FhJE BRI #, HAF A 23 5] 4 0. 515.0. 366.0. 075.,0. 035,0. 009, F /N F¥: 0 OSTF1 3K £
5k 5 fap 7 30 B A4 AR 40 i 3 43 (somatic cell score. SCS) Y& R L 45 R F W . % F P3 91724 £ 57 45 . BB £ A
R SCS fe /D 3R 4 {E LT AAABLAC 5 BB T XT3 (19 {8 (3928 P<<0. 05) 3 AALABLAC Z [A] SCS i /h —
Fe {25 F A . (P>>0.05), BB IEF B 2L 55 A fu k56 AL, 78 o [ fof 17 30 45 4 B4 h , OSTF1 %6 H BB

FE DR R AT 1R A ol R4 A L B RBP4 F s AR FRIE .
farfrdl BE 4R s OSTF1 S35 25 & R4 IF 43 ;5 PCR-SSCP
XERS

XER
MESES S823.9712  XEARIRE A

FLP A& (mastitis) J& ™ 5 52 W 3% 4 A 77 48 B AL
T H R . MR A 3R R AT BT A SR O
Aoy BAR ., A BURE B R 6 A R it L
B 9Pt 3L I FR1E © AR 3T A B B 5T A

fE % B 4 Mg I 1 (osteoclast stimulating fac-
tors OSTEF) J&— B i A5 5 8 F - il 3 201 1 5
PR, e AT I A0 AR T O R i s R AN i
(I AN B L . OSTE H 2 AN 45 3 (SH3 Al
EEAEEFID AN, SH3 45k n] 55 58 1L
ZEYE P 22 K SMN (survival motor neuron) 55
PO DL A R L SR ) R A,
BEAEE TN RE S A8 el K . Schw-
erin %5 B ] DDRT-PCR $ AW 5% T 4t JE F11ifi PR
RIZL D RIGT A LR b BRI A 22 5 3R 08 . R R
OSTF1 Al fg 5 3L ps RYTPEM 5 Al A BT By &
) f e LA

140 fe % (somatic cell count.,SCC) J&48 5 %=
FLit P AR g i ) £ i TR B ETIT 2 B SR S T4

Wk H BT 2010-09-30

1000-2421(2011)06-0680-05

FL A Bk 0y Bk MR R 40 T 43 (somatic
cell score, SCS) MIFL 55 & 1Y ik £ A1 & 7E 0. 30~0. 98
Zla], SCC/SCS J2 i it 1 5 ] 422 FE AR FL 5 & & E
R o 3 R A B PR L WG SCC/SCS B2 4 1Y)
ALV E Rk R T LABRARFL b5 R & AR

ARWFFE XS B4 OSTF1 35 R £ 1k 47
SARTWILARER OSTF1 3 H 5 40 3 b 44 20 g 25/ 4
YT 43 14 5 3 5 DUBH N W05 4 3L 55 6 H0 1k b i 4 B
TE PR LR AR 4l

1 HRE5FE

11 # #

227 kA AR (57 SOk A 4R 1.60 k3k A
435 2.58 Kk A4 3.52 kA4 O MFER
HidbE 4 M4y, X4 e 5 KAFME
oL HBCH A3 h 41.43.46.47.50 k. SEBRES 1R
(n=72) % 2 la(n=T5) 5 3 I (n=280) 4+ HI1EH
3R, 2007 43X 4 A4 3R 2R S S ik i i
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oA 70.55.40.45 T3/ mLL £ 30 KR 0L, 9T R
MAFESE R 10 mL/ 3k, FIFY 168 19 4 2 BB B, — 20 C
12 FEKH

Taq DNA B4 8, ANTPs, DNA [0 i 7 £ .
pGM-T AR [ A6 5 AR A= £ R H BRA A .
1.3 E[EH DNARE

FH- 05 4 2 3R UL N 4] DNALIE T TE 2%
i (10 mmol/L Tris-HCI(pH 8. 0),1 mmol/L ED-

*1

Table 1

TA (pH 8.0)), T —20 ‘CHr A7, H MG
(UV-1, 5 = ) F0. 8 %6 Bt g A B e FL ik Az ) 35 1A
21 DNA (4 B2 i B DNA #£4h % 50 ng/pl,
1.4 5|¥igit

4 GenBank b A0 HY 4 OSTF1 5K )7 4
(NC_007306) , /] Primer 5. 0 il Oligo 6. 0 &k i%
TS5, th B R A H ARG RA A G .
I H) B B B BE LB RS X SR kIR B L
1.

4 OSTFI EESNEF PCRYEMSIMFES BHFRKE FHEEXERENEE

Primer sequence, product size,amplified region and annealing temperature of PCR

amplification for exons of bovine OSTF1 gene

ElE7] 5 (5'—>3") PG /bp GIEZ RSP AVA=SY BRI EE/C
Primer Primer sequence(5'—>3") Product size Location Annealing temperature
P1 F: TTGGGTACTAAGCTGGTTT 160 42 789~42 807 54
R: CATCTCAATCAAAAAGAATCAT 42 927~42 948
P2 F: GCAAACAAAAAAATGAGAATAT 187 44 340~44 361 51
R: GTAACAAACAAAACGCAAT 44 508~44 526
P3 F: CAGGCTTTTATTCCCATTCTTT 182 45 354~45 375 53
R: CGACAGGATTTTACACACCT 45 516~45 535
P4 F. TACTCTCTCTTGTTATCAC 173 49 116~49 134 51
R: TTTAAATGGTGTAATTGGAT 49 269~49 288
P5 F: GGCTGCTACTATAGAGTCTT 230 52 324~52 343 55

R: GAACTTTCCCCAATATTGAAT

52 533~52 553

DX} R F GenBank % 55 5 NC_007306 4 OSTF1 3 K /3 51 (4 il 3£ i1 B . Base positions corresponding to NC_007306 of GenBank.

15 PCR-SSCP 4> #f

PCR ¥ 14 MR Bl 25 L, Horb 10 X 28 vhi
(&% Mg*" 2.5 pL, 10 pmol/L F Fi#FE5I ¥4 0.5
pl,2.5 mmol/L dNTPs 2.0 pnL.,50 ng/pl. DNA ##
M 3.5 pl.2.5 U/pl. Tag DNA B4R 0.5 pl, %
BFK 15.5 pl, P95 C WA 5 min;
95 CASPE 30 s, 3Bk 30 sCREE L3 1),72 °C i ff
30 5,34 PMEH ;72 CHEM 10 min. 4 CHEFE. =8
FH 1.5 Y0 S5 B8 1S F Dk R ]

3 pL PCR =¥ 7 pL A8 P51 (98 V6 HY Mk iz |
0. 025 % B 0. 025 % —H % .10 mmol/L ED-
TAC(pH 8. 0 10% H i) IE~AI,98 CAE 10 min,
SRIG VK 7 min, AEPEJF PCR P=¥I7E 10% ~12%
JEAE VR M I = TSRO M B e (39 ¢+ 1) B
T I R F TR A R AR Y A . FH IR AR X
AlphalmagerTM 2200 and 1220 Documentation and
Analysis Systems ( Alpha Innotech Corporation, San
Leandro, CA, USA) 1 HE A4 Br , Jl 2 SE R AL
1.6 =ENRE

PRBOR [ BUA A 45 5 4317 PCR §7319 , PCR
7= DNA e gl £k [l it ) & gl ik ik s 1)

DNA F BIH pGM-T #0044 3% 2, 3F % 4k 3 K+ 1
(E. coli)ToplO F KR, 8 E J5ikt 3 Mk & MER LY
BHE b s A BRA EW T
1.7 HRZH R E A9 E

FHFH 22 A= 77 1 B F 3 B8 (Series 300 Fosso-
matic Type 75200) M 5& 227 3k o 7 30 £ 4= 42 3 op
B A A0 LS, B H A 1 UK LRI 10 Wk, SF (B AE
R BRI G R AR A A . T 22 4 A TP R R g R
SRR 22 18 2 IE 25 40 A1 LA B W 4] 5 22 10 24 2 S Y
B SCC B #4843 At 22 Wi &b 200 F 47 % ¥ . Al
SR R B R SCC BUHE T2 B9 I B 1E 25 A
FF1E, SCC 1 XF BURE e J2 4R 45 15 28 40 A 1Y fe A 07
B, A 4> (SCS=[log, (SCC/100) ]+ 3, H
SCC B F/ml) J& 1E &40 i (1 B 55 1 % 4
B R AR R 8 2 0 SCC Ry i g 5 RN,
SR BRI A5 A0S TR AR 1 T AL IR R AR 4 i
Wiy,
1.8 FEFEHW

Be A T SRR GE AT S /D 3 o3 17 s AR W5 AR A
Y0 M BE 43 7E OSTF1 K& K 1 2 8] 1 2% 5%,

Virm =p S+ H,; + P, +G,+ e
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o gl K

530 45

FEP sy AR AT 3 M5 0 I REAR I ME; S,
N SR AR RN i =1,2,3,4,5: H, N5 j A
Wy R [ 2 SN j=1,2,3,4; P ES b AR
] 38 UV sk =1,2, 335G, 55 | T DR AR 1) [ 5 40
[=1.2. 3. 44 55 e, N BE L 5K 22 2. H SAS
(V 8.12)) GLM(general linear model) i< #2 58 i .

2 HREGMH

21 PCR™=#
51 P1~P5 43 515 4 B R fag 37 38 R 20 356 ]
41 DNA #7984, i3 PCR 74 1 1. 5% B8
HERC VKA . 25 SRR YR 5 B H W BER
— S H S v LA R AT SSCP 234t
2.2 SSCP#&ill

519 P1~P5 1) PCR =¥ 53 5 3£ 47 SSCP 437
SEREIGIY) P3 Y B 28 A 4 x5
(438 R BEARANAEIE 2250 . P3 934 7= 2L AG ) 3]
5 FREEPIIY, 2B E O AALAB.BBLAC.CCUA 1),

1 2 3 4 5 6 7 8 9 10
s B - -

1,2:AA; 3,4:BB; 5,6:AB; 7,8:AC; 9,10:CC.

23 FHatHh

HUAA BB FI CC =Fh 5 KA PCR =¥ i Bt
AT TRE Y. BB AlE AA AU AE 45 416 bp
WA A—>G RRAE (B 2), S8R 124 D Rtd & 5t
R 1) U (R AR AE A AR . CC ALY AA F BB
UKL AE 45 436 bp 4bF7 C>T BIRZ (K 2), %A
7 | 1 G 5 2 R 1 AR Ak

45416 bp 4543i6bp
G A A TT G C A A A ?J- T Y
1'
u |
1‘ ‘ U I"| | f \! A
i !'\ ‘\“‘\”‘ iy
\‘ | | i‘\“ ‘ \“II‘|l
4l l‘ LAY J'I_UlJ
G A A|IG[T G C A A A|T|ATT
s n Nl
fvl “‘ “ 1 “‘ |r| | )
| | 1] \ A I
{ |
| ‘l ‘ ‘ || [ | |I| [ |$
H AIRIR RIRIAt
n AR R RS

2 frHTiEE4 OSTF1 EEM 2 4 SNPs
Fig.2 Two SNPs of OSTF1 gene in Holstein cows
24 OSTF1 & FE K% 5 B 57 & f0 5 FE B SR %

1 314 P3 487419 SSCP 4 #7 B OSTFL BE K P3 44 F B ity 45 L
Fig.1 SSCP analysis of PCR amplification e /Wﬁ%ﬂ LR R g g R LR 2, Hop, 5t
produots of primer P3 [R5 5 AR T 1) AA TR
R 2 TEHES4 OSTFI B F Y% A5 [F 57 2 fn B F B S %
Table 2 Allele and genotype frequencies of OSTF1 gene in Holstein cows
519 A Y AR FH PR TR A5 R i EEH A Ao B R
Primer Genotype Number of samples Genotype frequency Allele Allele frequency
AA 117 0.515 A 0.716
AB 83 0. 366
P3 BB 17 0.075 B 0.258
AC 8 0.035
CcC 2 0. 009 C 0.026

2.5 [ETE SR 3t 4 | A4 4 AT S B R

X T P3 2L T E T A R RN A
i G U R BT A 2L e A 4 B DV 43 0 S R
(Y38 P<<0.05) ; fii il &1 24F OSTF1 3 P3 A
B DR A 240 TRV 3 i /s e B B b v R L3 3
(Hrh CC N H TAEBKR D AT HE

H 3 Al L, % T P3 22 4, SCS i/ 3
PIE B & & BB<AC<<AB<CAA;AA.AB.AC Z
1] SCS fe/N e H 27 A W% (P>0.05) ;BB J&
A SCS fe /D e 4 H B KT AA ABLAC SEH
TR X R B AR (2l P<<0.05), Al 90245 458
BB FE K RN L by Rk S N A,
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®3 THERY OSTF1 EE P3
AEEFERENEARTS RN RYERRER
Table 3 Least squares means and standard errors for
somatic cell scores of different genotypes of

P3 of OSTF1 gene in Holstein cows

; FEA % A 40 753
ER7 ki .
. . Number of Somatic
Primer Genotype
samples cell score
AA 117 4.1840.12 a
AB 83 4.10%0.16 a
P3
BB 17 3.27£0.19b
AC 8 4.0440.21 a

D HA A R/ING 8 19 F B ) 22 57 A 3 (P>0. 05, BA
AT /N By B S 3 fE (] 2% 5 W3 (P <T0. 05), Least
squares means with the same lowercase letter have no signifi-
cant difference (P=>0. 05). Least squares means with the dif-

ferent lowercase letter have significant difference (P<Z0. 05).
3 it
OSTF1 EE & &M
OSTF1 BN Z BN F 5 Hiii7E NCBI £t
P PE et 4= 19 OSTE1 JE [ SNP i 547 21 4.3
AH G SCHR R B JAR 2D

A5 A 2 47 3 3 BE 2R OSTF1 S& K A7
TE A45416G.C45436 T A8 i, FLi 3 5 A B A
AICAAAB.BB.AC.CC), £ & # BC K A, H )5
PRI PT B A2 PR Ay A A A B30 E /s, H BC i [ #3443 32
BAR . PRI 55 S KA S AR — 2R
32 OSTF1EREEGHHARTESINXER

K OSTF1 H H Y it i if [ &>, Reddy
L2 3 ik S PR EN BT OSTFL 164 M3 & 7= 9 vh
ik I H R OSTF 5 o B8 N 240 Ml i 2% Fi )
AR . Gl EE 45 F A S 2 BT 2 R AR ELAE T
PRZFIECRZE G BRI B S5 R AEM G, Tidh ik
BB R R Y R IR D e, 2 5 2R Ry S S RE R
K MRS . A A0 ) 3 Ak R R B R i A
T BT RAE R F 25 R, a0 E g A 3 b
E2RZ AP R vt O SN O S W b S T R 7
£, WL, OSTF1 Al REX T 45 & Az HAT i 2L A=
BEFZ W

AHEGE K M B i OSTF1 58 2 A 58 48 fi7 5
(A45416G,CA5436T) fIT 7 A 19 A [] ik KL B X SCS
S I 3% P A45416G AT RE R 2 AR o = FE R
AR I 5 R AR A G, AR A R R
Bl OSTF1 :[H A45416G £ 2547 50 B % 47 3£

i

3.1

5 faf B 3B 2R BRI SCS 8 3 41 6 (P<C0. 05) , A 4§
7 FE R 5 #5 m SCS I 3% AH 56 (P<<0. 05), X £ H
OSTF1 5L B 480 3 2 AT 1R R 3L 55 R PPk st
FEARIC TR AE A Rl ., C45436T A A E C %
A7 35 PR Bl A I 380 S AR BOR D T it — 2B T R AR
AT UG .

& % x #t
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Polymorphisms of OSTF1 gene and their relationship
with somatic cell score in Holstein cows
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Abstract The genetic polymorphisms of partial sequence of OSTF1 (osteoclast stimulating factor
1) gene in 227 Holstein cows were detected by PCR-SSCP with five pairs of primers P1-P5. Two poly-
morphic sites, A45416G and C45436T of primer P3 were found,and A45416G mutation caused amino
acid change (methionine—valine). Five genotypes (AA, AB,BB, AC and CC) were found in Holstein
cows,and the genotype frequencies of AA, AB,BB, AC and CC were 0. 515,0. 366,0. 075,0. 035 and
0. 009, respectively. The relationship between polymorphisms of OSTF1 gene and somatic cell score
(SCS) in Holstein cows was analyzed by least squares linear model. Least squares mean of SCS for BB
genotype was significantly lower than that for AA, AB or AC (P<C0. 05),and no significant difference
was found in least squares mean of SCS between other genotypes (P>>0. 05). So genotype BB was masti-
tis resistant and it may be used as a molecular genetic marker to improve the phenotype of anti-mastitis
in Chinese Holstein dairy cows.

Key words Holstein cows; OSTF1 gene; mastitis; somatic cell score; PCR-SSCP
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