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& ZE  TollF5Z44& 1 (Toll like receptor 1, TLRI) FE [ J& 4 (Bos taurus)H B (1) G B K 22—, 7E G 15U
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Abstract Toll like receptor 1 (TLR1) is one of the important immune genes for cattle (Bos taurus), which has
significant effects on immune recognition and inflammatory reponse. To investigate the correlation between
the SNPs in the promoter region of TLR/ gene and somatic cell score (SCS), clinical mastitis (CM) and
milking traits for Chinese Holstein cattle, the SNP in the promoter region of TLR/ gene was screened by PCR
and direct sequencing for 20 cows with low SCS and 20 cows with high SCS. Finally, TLRI-245 G>T for
866 Chinese Holstein cattle were detected using flight mass spectrometry. The SCS, CM and milking traits of
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tested cattles were collected from the management system of dairy farm. The correlation between the SNPs
and these traits of tested cattles was analyzed using multi- factor variance analysis. The results showed that
only one transcription factor binding site for TLR1-245 G>T site (TATA binding protein, TBP) was found.
The dominant genotype and gene of TLRI1-245 were GT and T, and their frequencies were 0.487 and 0.584,
respectively. The distribution of genotype was in the Hardy- Weinberg equilibrium. TLR1-245 G>T showed
extremely significant correlation with test-day milk yield (TDMY) and SCS (P<<0.01), and no significant
correlation with fat content (FC), protein content (PC), lactose content (LC), total solid (TS) and milk urea
nitrogen (MUN) (P>0.05). The individuals cattles with TT genotype had higher TDMY than that of GG and
GT, and individuals cattles with GG genotype had the lowest TDMY. The SCS for individuals cattles with GG
genotype were significantly higher than that of GT and TT genotype (P<<0.05). TLRI-245 G>T showed
significant correlation with the number of cattle suffering from CM (P<<0.05), and the number of cattle
suffering from CM for individuals with TT genotype was significantly lower than that of GG and GT genotype
(P<<0.05). These results provide a reference for the increase of milk yield and the control of SCS in Chinese

Holstein cattles.
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FLb5 R 2 IE H WAt ™ R 2 —, K
A Ry AR B A B R R R, — B
P WAl 1) K JE (Middleton et al., 2014; Sadeghi-
Sefidmazgi et al., 2010). #32F(Bos taurus)FL 55 K 5
LR A4 i £ (somatic cell count, SCC)AF %% 5 1] 5t
40 9%, HoAH 9 & $0 M 0.7 £ 4 (Rupp, Biochard,
1999). {H T SCC 2 fi A& 70 A7 » A7 oot L BEAT
5 W N AR 41 i PF 43 (somatic cell score, SCS).
BEL K SCS AR & & N 15 W4 & Fh TAE
1 32 EF 5T H A5 2 — (Banus et al., 2006). #5431
J5 9¢ « SCS A ALNEAR 5 4 37 (1) 1) 77 7 B AN HAh R
I3 S5 4 18t £ Kl 35 A — € K R (Chapinal et al., 2012;
Boujenane et al., 2015; Elhaig, Selim, 2010), [7] K} 5
A% A5 5 K 9%k R (John et al., 2011; Emanuelson et
al., 1988). [AlIt, TP R [H N 412 [l S 95 24 3L 5
% SCS M FLIAREE AT T EB 008 a0 4l
fa H7 3H 2F 1R AT 4 2 IR 20 OC BX 43 AT (genome-wide
association study, GWAS), 3t & I} 16 /> SNPs I 10
AN FLAE AU 7L R SCS 12 I8 BB 2 25 7K1, Horp
BN 1) SNP A T 6 5 Qe a4k | (Abdel-Shafy et
al., 2014a; 2014b). T HEEF(2013)%F 2 093 Sk Ak 3 Hh
XA [ Ay 17485 2 34T GWAS 23 #r, FEAS I 2 6 A
SNPs 5 .55 9 Ty B A R Ptk I 2540 5%

Toll FE 5244 1 (Toll like receptor 1, TLRI) & %f 5
B G HE R 22—, AR S R JORE e B 55 T T
H & E AE A (Shizuo et al., 2001; Takeda, Akira,
2005). AFEFHER R IAL T 6 5 Gtk L

Chinese Holstein cattle, Toll like receptor 1 gene (TLR1), SNP, Milking traits, Clinical mastitis (CM)

TLR6-TLR1-TLR10 J5 PA] A7 I 325 52 i i L4 DA
Il PR 3L 55 28 #) QTL(Ogoreve et al., 2009; Klungland
etal.,, 2001). [k, TLRI /JVE NGRS 250 T
105 1% K2 2 — (Jann et al., 2009). IT4EkK,
GRTLRI JE R Z S ME3HAT T8t . ZHE %
(2009) & B [ 1a7 B7 30 4 TLR1 47 B4 [X (coding se-
quence, CDS) A7 4 1~ SNP 5878, (H H AT — M E ] X
FAL . Russell % (2012)%F TLR1 K] 5'5i F1 CDS [X
SNP RAZ AT 7 R, &K W79 T>G # 3'UTR
SNP+2 463 C>T & & 5% W i /R 3L J5 % (clinical
mastitis, CM) & 4= . J& 3 F [X (promotor region) /&
— B A 5\ U DNA P S, A gmhid 25 A
J, (HAVE i RNA 5 A BERE 5 1 150 16 7 51
e R a5 G AL, TR fI B R 3Rk s R 31 X
BAT 75\ S 7 ) L A7 B R R R o S
RS VLA S, 2006). 3307 X BB 58 48 K
H BRI SO R 2 Jk R ek A B

1T 20 72K, B W AMRIH 73 1 FRiciss ik 5
AR R A S B DR o W LMK AR 2L s
RABRTER L 2 R Ihae i, BB TIRZ A
A8 ) R R (Jann et al., 2009; Strillacci et al.,
2014). HHTF5E KT KI5 FARic i %, i
EAEEREEAL Y SR B TR A A E
St o PRI, ACHI TN Hh I faf 3 4 TLRT ZE R 47
SNP il , HYSC A B A I 2F I 2010~2014 4F 95 253
A2 B 11 %) (Dairy Herd Improvement, DHI) il 52 %{
I e R FL 5 9 R AR 545 8, R 2 BRI 5 255
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BT SNP ZRAZXS FLH SCS i R FL 75 98 A A 15 1L AN 4
FLIEAR BIRZM, LAY e v [ i 0748 2B S L PR
AN FEARAR P B A AR M 73 T b Bl Bk #2 1)
SHEMAR

1 MBS5SF*®
1.1 Kbt

K H 78 A A K R 866 Sk H [ fur M HH 4R
(Bos taurus) fLFF 43 51 T 2011-08 F12012-07 % H {1
HERETILHHEBOWAERAR, BHAF G
A 5~60 A5, FREEIKCE M 10 mL, FF R85t
B, —20 CAUFARA &R RN, BT A 256 95 415
TG B AT AR ], 592 0 95 24 A 2 R 1R (Dairy
Herd Improvement, DHI)MK . [FIEF U 52 R A4 A
2010~2014 45 DHIE 135 AR R RIE(E B

1.2 DNA{2EX.SNP ZRIT{L &= iF & K SNP 53-8

47 £ 1 3 (R 4 DNA K F % B0 1y 45 42 B
1%, TE 22 4 (Tris-EDTA buffer solution)i# i , B
/> DNA Ff /i 5 B 22 100 ng/pL, —20 CA-A7 % FH
R 95 GenBank /A A 1) 2 (Bos taurus)TLR1 3 K] 5 5
T 5 (& 3% 51 NP_001039969.1), Jf] Primer Pre-

mier 5.0 KA &5
F: GGACATGGTTAGGAGGTGGA;;
R: TTGTTGTGGGACAAATCCAA.

P18 7= K T TE N 668 bp, Bl 3 T 8N
TLRI #:[X-546 #| 122 fi7. . PCR Y 1Ak % : DNA &
B (W FE 29 100 ng/wL)400 ng, IE 2 [A] 51 4 (100
pwmol/L) % 0.5 pL, Tag DNA % &1 0.13 wL, 10x
PCR buffer 2.5 pL, dNTP Mixture 2 pL, ] K i 7%
KA B E 25 WL PCR W 4614 : 98 CTiAs
10 min; 98 °C 10's, 58 °C 30's, 72 °C 60 s A — M
IR, AT 32 ANMIEFR; 72 CCHEMH 10 min; 525 4 CLRIR
10 min. PCR¥ =M% 1%B AR FEBEK HLEK 0.5 h
Ja BAMT USSR, IR

TSR A i 36 95 20 A 1 R 41 i 7 43 (somat-
ic cell score, SCS)(5.85+1.22) K¢ 7 F1 20 ik SCS
(1.02+0.05)FE A, #E4T PCR ¥ 1%, PCR ¥ 1 {4 £ A1l
TR0 R o BT B P Hh A Rar 7 B 2R, 1k
& A A F IE R . F DNAMan #0445
JF F A5 45 2R AT LU, 8t TEAR AL 1, TR KRR AR
K FH AT B ) 5 BRI A T ARG

1.3 EARZLBERE £ XK E

WA= PR 5L 55 % LA 2 B 2 (19 5L 55 20t i
TRAT AR SR T B B 22 T A5 LA R IR D S b
ZAF, VLB ERIEIT IR o . W R RSk gy AR AR R
5 10 d W SURE, WA 1 0wl s ¥ 85 10 d LA
B SORIEIT WV ¥ R E A AR A ) SR
L4 2010-01~2014-12 5% i VR 22 1R R 5L 5
1.4 ZitoiR

WAL AT
FH 8% S 3 14 Shesis 3E AT 55 BUE (AR 38 4% 22 55
V1437, B 6 2 R AR | 356 [K] 4 431 % | Hardy- Wein-
berg “F- #7461 (Shi, He, 2005).
1.4.2  SNP X WA FL AR )52 00

R 2 R 2 77 %2 53 Wi i TLR1-245 G>T
AN [F) 35 TR B 0 s L AR B 3L SCS sz, 455284 4
T:

y=utntstptites(p)tsnpte

oy AllE Hr=eE AR A EAE A
B [ A4 JR 25 % (milk urea nitrogen, MUN) &
SCS ZEMER B A s w o S ARIE s n I FE
{180 i e R 5 5 2 U 2 1 1 [ 28005 p M R R
] 52 RUSL (N 1R B EE 3 R s 1 s FLBY B [ 52
RN, 43 R 3B B, B P J5 7~100 d4 101~200 d
F1200~305 d; es AW FLA BB IR =121 2000 5 smp
N TLR1-245 SNP (1) [f] 58 34 5 e bk 22 08

K F SPSS ¥ f4 (Ver 16.0) i — i £ 1 45 7Y
(General Linear Model, GLM)5¢ 1%, 3% /] Duncan %
X AN [ 25 R R b AL IR AT 2 B H8 4 i S
B RS i, WA AP R R - 3~5 &
&, 6~8 H NEZE, 9~11 HAMKEE, 12 A~RFE2 AR
X2,

TE AT B 4% ST 73 M s, PR AIE 45 S 1 v 5%
P, B A 52 B HC AN ST, (8] B X6 DHI
€ H il AT IR 58 - WAL 0] 9 72 J5 28 7 R B 2R
305 K, M52 H = 48k 5~60 kg, 152 HFLAE R N
2%~6%, M & H 7L 8 H F N 2%~5%, FLKE N 3%~
6%, S [E 1A A 9%~18%, MUN A 1~25 g/100 mL, .
rh AR ZH A (<1 000 4N/mL) A 1~9 999, FE#H TSt
S M, Sek L SCC R H W A U 4 SCS:

SCS=log,(SCC/100)+3

1.4.1
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I VY 5 LN R B B HL, {RIE SCS £#F
fio TR EA MR LR 1,
1.4.3  SNP AL 0 @y 4= I PR 7L 5 28 1R 52 e

T & R O PR 3L 55 98 KR BRI 7S 53
Ao TR FH P 5 MRV 5 I PR L 55 98 R 93 U B
BARHAT e, TS IES . AN

Y=JX+1

oA X A SRR FL 55 R R L, Y R4 )
(1) & BB I R FL 55 98 KR IREL

X T4 g BRI R 3L s 98 R i, 2 R 5%
05 25 B R 3 #r TLR1-245 G>T /A [) & R 4 %if
WA PR FL D5 98 R AE IR BRI sE ), R4 R

Y=u+P+S+M+G+e

A Y O S 045 BE ORI R 3L 55 98 R IR
KOG, W A FEARISE, PN AR U [ 52 RO, S
A= 2R (I N, MR H RS 1 E 2L
N, GN TLR1-245 G>T [ 5 R B RLN , e BB AL 1R
7o FRHE M SRR AL RIS WET TR . BT
oy A FAd s A e R, HOE R R B 1~3 R R
FL55 9 RIRIRBOE K B A RBEN T . &0, &

HIER 5

1.5 #HRETFESAEDH

HIE TLR1 F: R 5" /751, F B 4 MatInspector 71
BT R A 145507 553 T (Cartharius et al., 2005).

2 HERE5HH

2.1 TLRIEFESNPFE

TLRI %[N - 546~+122 bp YU I N H KB — 4
SNP £ 5U(G>T), AL AL T JH Bl X -245 bp &b .
AL A R R B0 7 B an B 1 s . RS B
IR, TLRI-245 G>T HA 1 M 1454
137 15.: TATA 4548 1 (TATA binding protein, TBP).

2.2 TLRIEEKREFERRILE S NERWEEFEDH

TLR1-245 G>T i s FE PRI R A2 | 5 R A 6 )
Hardy- Weinberg T~ ffif £y 3 &5 5% W% 2. TLRI-245
D6 F Ak PR B AL 345 88 R 23 il GT AL T, B33 7390 9
0.487 #110.584, H £ K| 21 73 Ai &b T Hardy- Weinberg
PAPIRA(P<0.05).

2.3 TLRI-245G>T 5z Ik B o1

B 722 KW RN TLRI-245 G>T 5 H ™ Wy & A1 SCS 1 12 2% A
F1 AHTIBIERE SCSHIHRESRITE
Table 1 Descriptive statistics of the milking traits and SCS in this study
K DHIE 5% TDMY/kg FC/% PC/% SCS LC/% TS/% MUN/(g+(100 mL)")
Parity Records number
1 7018 29.06+0.08 4.14+0.01 3.34+0.01 2.03+£0.02 5.01+0.01 13.49+0.01 10.94+0.03
2 6741 33.06+£0.12 4.36+0.01 3.38+£0.01 1.82+0.02 4.94+0.01 14.05+0.02 12.52+0.04
3 6797 34.62+0.16 4.24+0.01 3.32+£0.01 2.22+0.02 4.86+0.01 13.80+0.02 13.80+0.04
41t Total 20556 32.21£0.07 4.25+0.01 3.35+0.01 2.02+0.01 4.95+£0.01 13.77+0.01 12.17+0.02

DHI: @5 /F AR 2 R iR TDMY = 9 %€ H 7™ 9 & s FC: FLAE % ; PC: JLH 13 ; SCS: AR 41 i vF 7>

MUN: JREZ; FH

s LC: FLFE; TS: ME A,

DHI: Dairy Herd Improvement; TDMY: Test-day milk yield; FC: Fat content; PC: Protein content; SCS: Somatic cell score; LC:
Lactose; TS: Total solid; MUN: Milk urea nitrogen; The same below

GACTTTTTT

il MMM\ A AMMM

B 1 TLRI-245(I=3FAEEREBNMFLER

GACTGTTTT

GACTGTTTT

el

Figure 1 The sequencing of 3 different genotypes for TLRI1-245

i Sk RAAL R

Arrow: The mutation site
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F 2 TLRI-245 S EE % B FESHZE N Hardy-Weinberg 1058

Table 2 The genotype and allelic frequency, and values of x* test significance for TLRI1-245 in Chinese Holstein cows

SNPs He PR Y e PR R A MEE AR SRR AT U6y

Genotype  Genotypic frequency ~ Number  Allele Allelic frequency X’ value for Hardy-Weinberg test
TLR1-245 TT 0.340 293 T 0.584 0.001

GT 0.487 419 G 0.416

GG 0.173 149

%3 HEGHIES TLRI-245 G > T AREERE A Z b SCS Fnip LR
Table 3 The SCS and milking production traits of Chinese Holstein cows for different genotypes of TLR1-245G>T

JE B Y DHIE %4 TDMY/kg FC/% PC/% SCS LC/% TS/% MUN
Genotype DHI records number /(g+(100 mL)")
GG 3262 31.4440.19° 4.23+0.01 3.34+0.01 2.09+0.03* 4.95+0.00 13.75+0.02 12.07+0.06
GT 9957 32.23£0.11" 4.25+0.01 3.35£0.00 2.03£0.02° 4.95+0.00 13.77+0.01 12.16£0.03
TT 7185 32.56+0.13" 4.25+0.01 3.35+£0.00 2.00:£0.02° 4.95+0.00 13.78+0.02 12.23+0.04

7 25T FAE 13.387 0.876 2422 4.895 0.081 0.989 0.723

F value for ANOVA

Ji 53T PAE 0.000 0.425 0.087 0.008 0.922 0.365 0.489

P value for ANOVA

AFNE FRER R % 5 B3 (P<0.05), TIA

Lowercase letters indicate significant difference (P<<0.05), the same below

FK(P<<0.01), 5 FLE A F MM L3R B 357K F (P=
0.087), 1M 5 FLARZ  FLME B B A RR R A& 2L
BEMFP>0.05)(£3). ZEEKLREN,TT
RIAME H = gy w25 5 T GG M GT &L, H.GT 2
AR H P2 B 2 =T GG RLAME(P<<0.01),
GG BAMA SCS &3 =T TT A GT B4(P<<0.05).
24 MHFIERIBERNEEFER

Wi 1~3 la 9 & e R IR 3L 5 8 K AR TE 401
TR 4. 1HaA R AR IS RAHRTE, 99%H)
WhLE(715 3K) B A WG IRFL D R ids%, H 2 g 4-F03
JiE A= I R 7L 55 98 R 265 o 34.60% 19 2 i W 4
By 20 1IRCA L, 3R s 20 1 IR L A3
H48.20% o U 1~3 JALEETHE, A 39.5% W2k
A NGIRALDE #1853 (285 k).

2.5 TLRI-245G>T5SIGFRIABREEXEHIE R

TLR1-245 G>T A~ [A] DA BLIG PR 5L 55 % kK A4
WHNES. TLRI-245 G>T 504k R I 4 K
A RBAE B AR (P<<0.05). ZE LR, TT
TIAMA I R FL 55 2 % A2 1 30(0.3269+0.002) 2 2 IK
T GG 1 GT & A 44 (0.3773 £0.004 F1 0.4014 +
0.003).

3 itig

3.1 TLRIERESNP R =3 ZLHEEIRFN SCS B9
=AU

TLRs /& 15K R I KR 5 s R &
Ji 4y ¥, f& TLR- I 40 f A1 25 1 R SR I A 0 s 222
AP TEE R0 AR BC AR RS 5 5 KRR R
¥%8 % & N B %8 B2 (Charles et al., 2002). [K I,
TE R IR G 95 R I 1 s 92 7 10993 o A v b A o 2
YEF o Horf TLRI A TLR4 3 JUAF BN NATTHI B 58
LT

AR E R K I TLR1 F: R 55T 700 bp 16
N -245 T>G fir ;LR A, A% A K I Russell 55
(2012)%F TLR1 ZE A 535 73 #7 I Flr i 3E 1979 T>G
£ 5o Russell % (2012) 531 T TLRI1 %: K 5 /> SNP
PSRRI % 5 B R R, RILIZEER S
i—79 T>G 13" 4 UTR [X+2 463 C>T S5 5 %
Oy A B3 R, —79 TT AI+2 463 TT IR KL 5
RRIFRL B EMRTZA SR E P —4is
TR A (P<0.05); [FIB, 5 TT M1 TG 2 K B A
Et, -79 GG 3 A R ANMAK TLR1 3 [ £ i5 B K .
MZEF W55 (2009) %1 208 Sk o [ fif # 45 4= TLR1 3
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R4 PHF1-3FRAEEIRKRILE KR
Table 4 The numbers of the CM for cows from parity 1 to 3

I R L s 98 UL 1Jif Parity 1 2Jifi Parity 2 3Jifi Parity 3 1~3 )i Parity 1~3
The numbers of ~ FEAHE Bt  FEAE Hort/%  FEAE Hort/%  FEAE 7 /%
CM Sample size  Percent Sample size  Percent Sample size  Percent Sample size  Percent
0 715 99.00 472 65.40 374 51.80 285 39.50
1 5 0.70 173 24.00 190 26.30 177 24.50
2 2 0.30 44 6.10 78 10.80 111 15.40
3 20 2.80 40 5.50 67 9.30
4 12 1.70 19 2.60 30 4.20
5 1 0.10 15 2.10 23 3.20
6 3 0.40 17 2.40
7 3 0.40 4 0.60
8 0.40
9 0.30
10 0.40
&1l Total 722 100.0 722 100.0 722 100.0 722 100.0

RS TLRI-245 G>TARERBNG BIGAKILE KK E
RE

Table 5 The numbers of cows suffering from CM for dif-
ferent TLR1-245 G > T genotypes

R AY FEA S (7N Y G R
Genotypes Sample size ~ Numbers of CM

GG 114 0.3773+0.004"

GT 348 0.4014+0.003"

TT 250 0.3269+0.002°

Tz FE 4.051

F value for ANOVA

JiZE5r M PR 0.018

P value for ANOVA

SNP [ KRBT R 0, +1 596 A>G i B 520 3,
H1SCC & &, AARMAIL P BRARILSCC. F4b
5 I IR 7L A R ZR AR B W 4, A AR LR &
LA 2R S8 v, TR DR AT R 4 ) L P B B
HEEMERSYF 65 A1k b TLR6-TLRI-
TLRIO A EEAS 5] 28 Mb, % 7L Bl 23 () 3% 3 7] fig §

SR AT I TLR 1 35 PR 36 BRI A0 26 1 2503, AT % 2L
P 5 I 1% RS (Ogoreve et al., 2009). AT 5%
SE R A RS, TLRI-245 TT BAMAIG K L
55 9 R IR B > F GT M GG A4, B4R
TLRI-245 G>T RS NERMAEHHE LR E
FHOG, H2 TT RAME D 4 AR R M A E ARG
T GG R, TEARMTEH, TLRI-245 G>T RAZ
X B P AL SCS YA B A A

BN 7 TBP 45 & 60 . TBP XS 3h 1R 22 3 (K #%
A EEER, FR 8 RNA R A [ AR A6
I 1) 6 22 40 B30 4, B R R IA A B RS .
Al t, TLR1-245 G>T ) 9 48 1] {5 52 i 4% % K 1
TBP [ 45 G0 #5, W X6 AF 56 3 D] () 26 0k 1 42 7

S, R RS e H R 7 R L SCS A IR
HBLIGUF X — IR 1, 7 2 FH U8 O 3R g 4 15 B A
e B2 3T F% 52 56 (electrophoretic mobility shift as-
say, EMSA) % F BT AL 5 R4 5 TLR1 J bR i
BRI Rk AT R

32 TIRIEFESNP RTM a5 KIA B X
KX

KW, TLRI-245 G>T 548 5 SCS A &
FM, GG RN ARG SCS B & T GT A TT A
AN, [R5 W54 I PR 3L 5 R R A B o
FHOG, TT BRI R 3L 5 % R A2 IRBOI KT GG
A GT BRI, TT JE K A 3L A SCS Al
SR PR L 5 98 B & e I ), 1X AT R A2 TR
TLR1-245 G>T J ¥ 5% K+ TBP [ 25 & 7 53, T
TBP B 45478 THlE I, TBP 5 TATA box 45 &
J& BRI GG R T H 5 HAh 3 5% R X RNA
REMM LG, I EOE 5% (8 %, THF,
1996), {8 TBP X} TT Y A4 1) 1 458 58 B2 KT %F GG
ATGT BIAMA, A TT FUAMAK TLR1 25 4 9% 3 [
T BB R, MEX R B 40 3E 4T 3%, DURAE
Wy 35 R
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4 ik

TLRI FE R e 4 BB R S e B R 2 —, fE s il
Bl JORE R NS T T EEAEA . A FTE R
PCR B £ 5 1 5% SCS F 5 SCS % 20 M LA
TLR1 ZE K )& 8l 7 [X 347 SNP i £, H4 0 ik 21 )
TLR1-245 G>T FH ®AT B HEVE T 866 Sk [l i By
AR AT R IN , [R)B R FH 22 BR 35 22 2 i o i i
L R 55 RT3 98 K AE B L SCS FH A FL AR
SEIAE G . 45 RAR, TLRI-245 G>T 53+
SCS 1 H 7= Wy & i 2. A J4(P<<0.01), TT B Mk
WA H e gy 2 T AR R R RNk, I B
SCS B EME T GG A/ MA ., TLRI-245 G>T R4
WA= I R FL s 98 R AR B Y6 35 AH 2R(P<<0.05), TT
TSI PR L 55 8 U 8 2 KT GG F1 GT B4 A~
1Ko TLRI-245 G>T 48N} b [E faf 745 24 L SCS
AH F= i K PR3 98 R A IR 38 HAsA% &%
N, AR SRR S FAR IS B B AL S5 .

Sk

T, EAH. 1996. TATA box 454 8 [1-DNA £ &1 =
YELE R[] R 5 A B i R, 23(1): 16-18.
(Huang W, Wang C X. 1996. Three- dimentional struc-
ture of TBP/TATA- box complex[J]. Progress in Bio-
chemistry and Biophysics, 23(1): 16-18.)

ZEF, AT, R, 5. 2009. o T EE: TLRT JEK £
SUELH S AP 5 R[], E AL RE, 42(6):
2118-2125. (Li C M, Shi W H, Chu M X, et al. 2009.
Polymorphisms of TLRI gene and their relationship
with somatic cell score in Holstein cows[J]. Scientia Ag-
ricultura Sinica, 42(6): 2118-2125.)

T, fR/INFL, T, 25 2013, o [ g T 4H 4 2L 5 4k B
S ok i 4 B R SR i [0]. B ACE B AR, 44
(12): 1907- 1912. (Wang X, Xie X L, Wang S, et al.
2013.Genome- wide association study for mastitis sus-
ceptibility and resistance in Chinese Holstein[J]. Journal
of Animal Husbandry and Veterinary Medicine, 44(12):
1907-1912.)

HILAR, BRAE 4, SfE, 5. 2006. @587 )8 37 Thag Al
S5 KT T HE R (). = R AL K 2 2E AR, 21(1): 7-14.
(Xia J D, Cheng Z Q, Wu Y S, et al. 2006. Advances of
the studleson functionand composition of plant promoter
[J]. Journal of Yunnan Agricultural University, 21(1): 7-
14.)

Abdel- Shafy H, Bortfeldt R H, Reissmann M et al. 2014a.

Short communication: Validation of somatic cell score-
associated loci identified in a genome-wide association
study in German Holstein cattle[J]. Journal of Dairy Sci-
ence, 97(4): 2481-2486.

Abdel-Shafy H, Bortfeldt R H, Tetens J, et al. 2014b. Single
nucleotide polymorphism and haplotype effects associat-
ed with somatic cell score in German Holstein cattle[J].
Genetics Selection Evolution, 46: 35.

Banus H A, Vandebriel R J, Ruiter H, et al. 2006. Host genet-
ics of Bordetella pertussis infection in mice: Significance
of Toll like receptor 4 in genetic susceptibility and
pathobiology[J]. Infection and Immunity, 74(5): 2596~
2605.

Boujenane I, Aimani J E, By K. 2015. Effects of clinical mas-
titis on reproductive and milk performance of Holstein
cows in Morocco[J]. Tropical Animal Health and Pro-
duction, 47(1): 207-211.

Cartharius K, Frech K, Grote K, et al. 2005. Matlnspector and
beyond: Promoter analysis based on transcription factor
binding sites[J]. Bioinformatics, 21(13): 2933-2942.

Chapinal N, Barrientos A K, Keyserlingk M A G et al. 2012.
Herd- level risk factors for lameness in free-stall farms
in the northeastern United States and California[J]. Jour-
nal of Dairy Science, 96(1): 318-328.

Charles A, Janeway J, Medzhitov R. 2002. Innate immune rec-
ognition[J]. Annual Review of Immunology, 20(1): 197-
216.

Emanuelson, Danell U B, Philipsson J. 1988. Genetic parame-
ters for clinical mastitis, somatic cell counts, and milk
production estimated by multiple- trait restricted maxi-
mum likelihood[J]. Journal of Dairy Science, 71(2): 467-
476.

Elhaig M M, Selim A. 2014. Molecular and bacteriological in-
vestigation of subclinical mastitis caused by Staphylococ-
cus aureus and Streptococcus agalactiae in domestic bo-
vids from Ismailia, Egypt[J]. Tropical Animal Health
and Production, 47(2): 271-276

Jann O C, King A, Corrales N L, et al. 2009. Comparative ge-
nomics of Toll like receptor signalling in five species[J].
BMC Genomics, 10(1): 1-15.

John B C, George R, Wiggans L M, et al. 2011. Genome-wide
association analysis of thirty one production, health, re-
production and body conformation traits in contempo-
rary U. S. Holstein cows[J]. BMC Genomics, 12: 408.

Klungland H, Sabry A, Heringstad B, et al. 2001. Quantitative
trait loci affecting clinical mastitis and somatic cell

count in dairy cattle[J]. Mammalian Genome, 12(11):



BN AR AR

Journal of Agricultural Biotechnology

404

837-842.

Middleton J R, Saeman A, Fox L K, et al. 2014. The national
mastitis council: A global organization for mastitis con-
trol and milk quality, 50 years and beyond[J]. Journal of
Mammary Gland Biology & Neoplasia, 19(3-4): 241-
251.

Ogorevce J, Kunej T, Razpet A, et al. 2009. Database of cattle
candidate genes and genetic markers for milk produc-
tion and mastitis[J]. Animal Genetics, 40(6): 832-851.

Rupp R, Biochard D. 1999. Genetic parameters for clinical
mastitis, somatic cell score, production, udder type
traits, and milking ease in first lactation Holsteins[J].
Journal of Dairy Science, 82(10): 2198-2204.

Russell C D, Widdison S, Leigh J A, et al. 2012. Identifica-
tion of single nucleotide polymorphisms in the bovine
Toll- like receptor 1 gene and association with health
traits in cattle[J]. Veterinary Research. 43: 17-28

Sadeghi- Sefidmazgi A, Moradi-shahrbabak M, Nejati-Javare-
mi A. 2010. Financial losses associated with clinical
mastitis and somatic cell score in Holstein dairy cattle
[J]. Animal, 5: 33-42.

Shi Y Y, He L. 2005. SHEsis, a powerful software platform
for analyses of linkage disequilibrium, haplotype con-
struction, and genetic association at polymorphism loci
[J]. Cell Research. 15(2): 97-98.

Shizuo A, Kiyoshi T, Tsuneyasu K. 2001. Toll-like receptors:
Critical proteins linking innate and acquired immunity
[J]. Nature Immunology, 2: 675-680.

Strillacci M G, Frigo E, Schiavini F, et al. 2014. Genome-
wide association study for somatic cell score in Valdo-
stana Red Pied cattle breed using pooled DNA[J].
BMC Genetics, 15: 106.

Takeda K, Akira S. 2005. Toll-like receptors in innate immuni-
ty[B]. Muasuring Immunigy, 17(1): 1-14.

G )



