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FEZE: ¥ K| H PCR-RFLP H AR5t « B & (CSM) . os 2 Bs 1 (CSMS2) Fu B —SL3kE 1l ( f-1g) RE %
A5 69 REKFERILEF AR AN, FRRW: SM-Tagl 1557 £ B HE R EH X (X0.05 &
PO.01), i TC EFEARAKE 1 B 2805 T CC A (X0.01), CCZEERAMRE 2 B £85 T CCA (P<0.05);
CSM3-Hind111 47 & 5 7= 23 Z B A AR FR(P>0. 05); CSMS2-Alw261 i 5 5 7= % 4k 6| 7 7 B 32 M 40 K M (X0. 05
& A0.01), 4o NFERFRAMKE 1 = A5 T NN A (X0.05), NNFEFRAMKRE 4 a7 £ 805 T NF A (X0. 01 ;
B —1g-smal fi 5%.%&(@7(@&3%@9& (P> 0.05). ZEREF CSM Fn CSMS2 FEF AL 7= %400 B %
B, ANENEEAEETRYE Fec’ KEHS. Bk, A4 CSM-Taql Fo CSMS2-A1w261 4L & ¥ 1E A 45 L 3 &
5 A BATIR A BY 3 (MAS) é’aﬁ&kﬁ%’m&
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Relationship Between Polymorphisms of CSN3, CSN1S2 and B-lg
Genes and Litter Sizes of Xinong Saanen Dairy Goat
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Abstract: In this paper, PCR-RFLP technique was firstly adopted to analyze the association of polymorphisms of CSN3,
CSN1S2 and beta-lactoglobulin genes with litter sizes of 69 Xinong Saanen dairy goats. The results revealed that there was a
statistical significant relationship between CSN3-Tagl locus and litter sizes (P < 0.05). For example, the first birth litter size of
individuals with genotype TC were more than those of individuals with genotype CC (P < 0.01), while the second birth litter size of
individuals with genotype CC were more than those of individuals with genotype TC (P < 0.05). Moreover, the results showed that
no statistical significant difference between CSN3-Hindlll locus and litter sizes was found (P > 0.05). However, there was significant
relationship between CSN1S2-Alw26I locus and litter sizes. For instance, the first birth litter sizes of individuals with genotype NF
more than those of genotype NN (P < 0.05), while the fourth birth litter sizes of individuals with genotype NF was less than those of
genotype NN (P < 0.01). No significant correlation between beta-lactoglobulin gene and litter sizes was observed in this experiment.
Based on these results, it was indicated that CSN3 and CSN1S2 gene had significant positive effects on litter sizes of dairy goats. So
it is primitively presumed that casein gene such as CSN3, CSN1S2 gene and Fec® gene probably might be linked, which would well
explain the gene effects of CSN3 and CSN1S2 gene on litter sizes. Additionally, CSN3 and CSN1S2 gene can be regarded as effective
molecular markers on MAS program for litter size of dairy goat.
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H 20 4 80 ALK, . L=Ef4 =51k
RIETE— H R AT AR L HE U0 e = 40
U DRI S JE DRI T o A B2 ) 4 2 P S B 3k
FEN Fec® (fecundity Booroola) WHIHIAE, [N 4&Mx
T DNA K48 Z it f A= SR i Fe o 50 22
e T EAMT BN E RIS R IKEE. SIFRE.
FHPENRBIEE. ZIRFENSAEM R WEEN
5T, Fec® JE RSN E RIS R ], 407 Fec®
LN CSN1ST FE RS 3EM57, w57k CSN1S1 LA
AREXS PE B CE . 4 PR AR o BEEA
(CSN1S1). oy B H(CSN1S2). B & EE F(CSN2)FI «
i 25 1(CSN3)] e B-FLEREE (A - FLIH B 2 25
M EEEADY, K, FREAIERELL CSNISI-
CSN2-CSN1S2-CSN3 iy S i 1, ib— DR
P 2 [ R DR ] R R R A e, (B4R O T DNA
AP FLEE ASE N 2 0 5 77 S5 50 IR A D HEF UK
UESE,

PEABE RE WL 2E 2 [ P 2 6 R R Al 2 —,
HREE 3~4 ARIASIME R, RIEFEHEPE 9~10
H, P —BAE 200% 547 . Nk, ARBFFTH0E L

#=1 CSMS2. CSM3. B -/g X [EHI PCR 3455

PCR-RFLP i RAIA 73 Hr W8 AR B Re Wi 111 3¢ CSN3 .
CSN1S2 J& B-lg FER Z M5 = 550 OCHk, BEH
ARFLER PR S R R, Ok 2 e SR
PRICAEhIERE (MAS) 1R 2%, hE YL
FEREMEAR 1 154 25 R AR AR o
1 MB5AZ
1.1 Kz, Zom B £ E2H DNA AY$=ZEL

SR BN K B B T IR E I OB 69 H
P PURBEREY LA REE, BRI 10 ml, Nt
BAVRIRARAT & H s LT S Bare 26 8o i 26 i 2
s, HEAB K. Tag DNA S8R PR HYE A ) G
Taql. HindIll. AIw261 F1 Smal 553K H Fermantas 2 7 ;
Z IR SCHER 11T 7 1542 DNA
1.2 PCR & RZ. PCR F=¥)RYEGIF0 K

CSN3. CSN1S2. B-lg %X PCR 51¥)% 45 W3
1; PCR JWAR R 434545 10 X Buffer (75 20 mmol-L™!
Mg®"). dNTP. Taq DNA R&HE. 54 HRIBHR DNA;
PCR Jx N FR P4 i A BRIEAT s PCR =07 40 S N A4
R ITEEAT, 1 2%~ 4% IR BRI Lk O I
%

Table 1 The primer sequences of PCR for CSN1S2, CSN3 and f-Ig genes

FHEE 5IFEH Kest B L
Loci Sequences of primers Source Temperatures
CSN3 5'-CGC TGT GAG AAA GAT GAA AGA TTC -3'(10534-10557) foEsanatinl 60°C
5-AGA TTC AAG GAG TAT ACC AAT TGT TG -3'(11287-11313)
CSN1S2  5-TCTCTTGCCATCAAAACA-3'(385- 402) Ramunno L, et al '3 53.9C
5-TGGTCTTTATTC CTC TCT -3'( 677-694)
B-lg 5"-GTCACTTTCCGTCCTGGGG-3' Yahyaoui, et al'*! 63°C
5

-GGCCTTTCATGGTCTGGGTGA-3'

1.3 HEFItS S0

R DL N E- PR 3 BT CSN3. CSN1S2. B-Ig
RN 2 &5 550G . PCR-RFLP bric 434
AL AN Vmu+GrEye Jirf: Y—3 i M
AR § AT SRR SR s u— I BEAIME: G—3F
| ANMERISEN RN E—BiHLEE 22 30% . FIFH] SPSS
(11.0) BRAFXT 4 AR AT AN 7] JE R Y 0] 28 g /N — ek
IS5 I P= B0 AT 7 22500

2 ZERE
2.1 CSM3. CSMS2. B-/gEREH PCR-RFLP £5R 5

2K i)
780 bp CSN3 [N F Wi 4t Tagl. HindIll MY f5 3R

A (B 1 FE 2); 310 bp CSN1S2 LR B4
Alw261 B ERMZ &M (K 3); 710 bp B-Ig 3
K B4 Smal BV E RN 280 (8 4). 4 M
RLFE R | FEDATRAE LR 2.
2.2 CSM3.CSMS2 F1 B -/g A& 1S r= £ 8R4
Ko

% 3 Al%: (1)CSN3-Taql £ 25 577 264 2 (A1 4%
FEFRIE (P<0.05 5 P<0.01): TC FEDIRAMALE 1 i~
EBET CC R (P<0.01); CC FERBIAAL 2 G~
BT TC M (P<0.05); (2)CSN3-HindIIl A 55 L 7=
MBI AR R AR (P>0.05).

H# 4 10, CSN1S2 JER 2 JERIAL L =64
)47 25 FHOE(P<0.05 B P<0.01): NF FEXAIA A
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1 23 4 5 6 78 9 10111213 M 15

VKiH 8,9: FF; Vkil 1,6,7,12:NF; ¥ki 2~5,10,11:NN
VKi 1~4, 6~8, 11, 12, 15: TC FEFAL; kil 5, 10: CC FEFE Y JkilE 9, 13: Lane 8, 9: FF; Lane 1, 6, 7, 12: NF; Lane 2-5, 10, 11: NN
TT J£ X #4; M:SD004 marker
Lanel-4, 6-8, 11, 12, 15: Genotype TC; Lane5, 10: Genotype CC; Lane 9,

13: Genotype TT; M: SD004 marker 3 TPARFEREIHLLZE CSMS2F-PCR =4 A/w26 ESITI K
Bk
PrA%
B BERFRMWLF oA EE PCR Fig.3 Electrophoresis patterns of A/w26]I digesting CSN1S2F-

Fig.1 Electrophoresis patterns of PCR products of CSN3 gene PCR product in Xinong Saanen goats

digested with Tugl in Xinong Saanen dairy goat

— — —— — — — — —

— - _ﬂ-—_

M:SD004; Jkili 1, 2: CSN3PCR /4 (KN HindIIl FEiE4L); Ukl 3, 4:
AB %l JKiE 5~9: BB M: SDO004 Marker; ¥Kifi 3: AB %, 4 AA 71

%BS]I)H(;?S,S ];?%eé’ 2: PCR products of CSN3 (without HindlIl ); Lane 3,4: M: SD004 Marker; Lane 3: Genotype AB; Lane 1, 2, 4-8: Genotype AA

4 B-/gHERS5 MEX PCR =Y Smal BetJFEKEE
Fig4 Electrophoresis patterns of PCR products of £-Ig 5’

B2 Hindl|| EgH] CSM E[F PCR 7= ik &
Fig.2  Electrophoresis patterns of HindIIl digesting CSN3

product in Xinong Saanen goats flanking digested with Simal

F2 BARFEEPILF CSM. CSMS2. B —/g il = BE F BRI R FE F S
Table 2 Frequencies of genotypes and alleles for CSN3, CSN1S2 and f-Ig loci in Xinong Saanen dairy goat

B TR A [ e PR 73 VR pia
Genotypes Alleles Total
CSN3-Tagl T TC ccC T C
FEAE: (%) Number(Frequency) 2(0.029) 63(0.913) 4(0.059) 0.486 0.515 69 (1.000)
CSN3-HindIII DD DE EE D E
FEACH (J1#) Number(Frequency) 0(0.000) 19(0.275) 50(0.725) 0.138 0.862 69 (1.000)
CSN1S2-Alw261 NN NF FF N F
FEAE: (M%) Number(Frequency) 59(0.855) 8(0.116) 2(0.029) 0.913 0.087 69 (1.000)
p-lg-Smal AA AB BB A B
FEAG (M%) Number(Frequency) 46(0.821) 10(0.179) (0.000) 0.910 0.090 56 (1.000)

1R ESGE T NN S (P<0.05); NN JERAIAMA 3 it
55 4 Ja7E 2650 T NF Z(P<0.01). vive
M 4 w50, B-lg BRI RILNRL G =680 3.1 CSM3. CSMS2 & B —1g BRI EFEEHBE

A B FE TG (P>0.05). e
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*3 ARGFEEDLFE o8 ERERREREE SRR R =FLHEX S
Table 3 Association of different genotypes for CSN3 loci with litter sizes in Xinong Saanen dairy goat

CSN3-Tagl CSN3-Hind 111

ik HEPRAY PAcE  EREON bR P JEPRAY P R HWME MR P
Types Genotypes N Mean SE P values Genotypes N Mean SE P values
ERlE TC 24 1.542¢ 0.143 <0.01 DE 5 1.400 0.245 >0.05
First cC 2 1.000* 0.000 EE 20 1.550 0.170
20 TC 44 1.841° 0.072 <0.05 DE 12 1.833 0.167 >0.05
Second cc 2 2.000° 0.000 EE 35 1.857 0.073
%306 TC 28 1.963 0.050 >0.05 DE 5 2.000 0.000 >0.05
Third cc 2 2.000 0.000 EE 24 1.962 0.058
%406 TT 2 1.500 0.500 >0.05 DE 6 2.000 0.282 >0.05
Fourth TC 23 1.913 0.107 EE 19 1.842 0.115
%50 TT 2 2.000 0.000 >0.05 DE 2 2.000 0.000 >0.05
Fifth TC 23 1.923 0.127 EE 15 1.933 0.153

cc 2 2.000 0.000
STy TT 2 1.750 0.354 >0.05 DE 14 1.845 0.149 >0.05
Average TC 60 1.879 0.472 EE 50 1.894 0.063

cC 2 2.125 0.530

RPARZER BB b & AR R P RS ZRA LY Ry, WRRZERBEHFTMRES (P=0.05, 0.0D). FF
In this table, means with the same superscriptions were not significantly variant, while means with different superscriptions were significantly variant (P=0.05,
0.01). The same as below

x4 BARGFEEPDHWLFE CSMS2 T 6 -/g BEERREEE 5= LHAEX S
Table 4 Correlation analysis between genotypes of CSN1S2 gene and f-Ig loci and litter sizes in Xinong Saanen dairy goat

iﬁ@\' CSN1S2-AIw261 HPHFE CSN1S2-A4Iw261  loci p-lg-Smal JEKJE B-Ig-Smal loci

e TERR FEARIN  ERBE  WE P A FEA  ERBE MR P

Genotypes Mean SE P Values Genotypes = N Mean SE P Values

SR NN 23 1.435° 0.138 <0.05 AB — — — —
First NF 2 2.500° 0.050 AA - - —

B2 NN 43 1.862 0.071 >0.05 AB 17 1.833 0095 =005
Second NF 4 1750 0.250 AA 4 1750 0.000

B30 NN 27 1.926 0.051 >0.05 AB 16 1.875 0854 =005
Third NF 2 2.000 0.000 AA 2 2.000 0.000

%4l NN 23 1.953¢ 0.099 <0.01 AB 20 1.900 0100 >0.05
Fourth NF 3 1.000° 0.000 AA 4 2.000 0.408

%5 NN 15 1.933 0.236 >0.05 AB 15 1.867 0133 =005
Fifth NF 2 2.000 0.000 AA 2 2.000 0.100

T8 NN 59 1.851 0.062 >0.05 AB 28 1.846 0061  >0.05
Average  NF 5 1.817 0.194 AA 5 1.884 0217

" RONAMATH . Means no statistics

HAr, MJEET DNA ACE L@l 23U (3 A DRG0 L 27 AT B . SR BLAE ﬁﬂﬁﬁ%

Z A5 P R A G PERIF S I RS - ARG T 50 ] CSN3 F1 CSN1S2 MK 4 mi =64, Ak,
AWFFHIE 0 CSN3. CSN1S2 Fl B-lg FENZ & ‘5 DN P 15 E PR DR A0 W] R A2 S e ATt Elﬁ,-f-y
=E =BG R, iR CSN3-Tagl i 557 Wi 7= S LR = 2R 10 . BT Fec® JEDRE 3 1
B AE AR B A OG ‘ri (P<0.05 B P<0.01); a5 AR R IR B REE R, X P AR B,
CSN3-HindlIl 47 115 77 75 B0 A A7 76 W 35 A0 K MITRE— 5 HEM CSN3 F1 CSN1S2 JE R P2 26 MR 11
(P>0.05); CSN1S2-Alw261 47 5 577 2650 2 [0 474 i BEIL NN T R T 5 e BEBUY Fec® JEM5]
FAIFE (P<0.05 5% P<0.01); B-Ig-Smal {1577 % &
B2 MATEAE BEHIL (P>0.05). $R B-lg KX} SR b, MEE R : RS ER (1L N T g Fec”
Wyl 27 R0 BAE T, I CSN3 A1 CSN1S2 3 JEPES . BRI R (1) Fec® BS540 77 650
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P FERER, TR 6 5 Rk 6q23~q31, 5 AG
oAk 4q21~q25 RIZPED 9, 17 CSN1S1. CSN1S2.
CSN2. CSN3 JENE LT 540F Fec® SR @A T 17—
et AR I [F]— 0 &, Ry Sk, HED L 2R R R 2R N S Fec”
FERIAT T [l —AHAB (R G (AR X R] s (2)402F Fec” JEIM 5
A FRIC oarHHSS 'S E8, i L ALFRIC oarHS5
Jo CSN1S1 HE DA 55 ifin /N B AR G DR 7 52 A4 a0 B A
(PDGFRA) EB), M4 Fec® N5 CSN1S1 %
R ARS8 SE R L SRR FL AR BBk AR L
HAFAEVE 2 AH R BAR L 4518, ALY ko BB
Wrgh W BAAM FEEBARRI AR, SO AT
X7 A AR AT AR R SA L 4518, HEM L2 Fec®
5 CSN1S1 %% 4 ; (3)Luca Ferretti 25°/fll David
SNV 5 2 LR 1 I R LI 2R T L. CSN1S1-CSN2-
CSN1S2-CSN3 55 E 8, M 2F Rl 2E e % (5
DRT (3 49T 50 v A A ) SRR ) &5 e, AN A Ll =
CSN3. CSN1S2 55 25 [ 3 DA 5 % T 1

Ubah, AWFFUM) 3 ANFER 2 AL L= 65
FIFH DMt AR 7R, CSN3. CSN1S2 3L R RN [z
N T B 1L ] e 5 Fec® SEDEBUN SR, T B-1g
(LRI R, S B T ARG 2R (IR NN Fec” SERER,
EAT1 5 IAE A BH P 285 SRR B 2 45 A — A i BE A uE
TARWEFUHEN . 4R, BEER AL S Fec® SERERL
FFENNAT 75 BE— P AE s,  Lhnffise CSN1S1 F1 CSN2
FEDR 5 L 2 = S T AR DG
3.2 CSM. csms2 BERSMLEFEMIRIIEES

i

Phih 7= 2B ERE — AN AR EE TR, ZabifE
FIIRSE R R LRI o AR A = SR e A,
PR AN R IR, s IR, — R
0.1 Zid5 o PRItk & IR B3 & B A JEn BAsk R
ARESAFIALN RN, MidbmichiBhiERE (MAS) i
A pviv e o N TN A KT N =T B = (1S Ui
FEIPERIERE, 8k, RS X B PR AR A A
T B T5E A b T DU A S L i A B 2 R ) S Ak
o HET, RTlsEr= st kA8 i ic 3R
WD, MAHEIL M CSN3. CSN1S2 Fl B-1g HE[A
SRR, R CSN3 Fil CSN1S2 £
M EERE B E . ik, R CSN3 Rl
CSN1S2 FERFHTHEC A bR, 20 Bl kG g =4
G U e GO AR, AT T LU= 22 iR & 1
WH. Kk, Ik CSN3. CSN1S2 R A A iy il =
PR MAS A5 FFRid.

4 i

CSN3 F1 CSN1S2 LR Wil 2= 2644y W Y
Wiy, AR L EE RSO v] RS2 B T 5 EATES ) FecB
FER G Ak CSN3-Tagl A1 CSN1S2-AIw261 47 15
AR LR P AR C B (MAS) 2K
o hRids
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