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HE: [H® ) FADS2 & 2 Tt ful i B & f P R0 IRERE 2 —, b4 kB (LNA, C18:2n6)
&k y-TE BB (GLA, C18:3n6) . =3k A MEBE (BPA, C20:5n3). —+ BN/ (DHA, C22:6n3) K 4EFEHERR.
R & AR T E A AT 4 FADS2 I 3 dE4m Al X SNP R AL b e A Bt . [k ) AL 2R 20 3
TFG KRR WP EHE AR, A ABENFFER N FADS2 FF 35w Ak 4 ag X SNP RR{L 4. LG EAR
Yo 551 Sk E A7 B 3B 4 ATRE, R TCAT B R B R A AT K LAY 2 AN SNP AL m B ATAR I, R B AR O —
BRI Y SNP R4 R L AE R AL b Re i B & B R e ey . (£ R o E A7 #4738 4 FADS2 [ 3/
AR AL KA 3 AN SNP R & c. 1571 A>G. ¢.2743 A>G. ¢.2776 A>G, c. 1571 A>G fu & GG A& 4 fk 3
FHEAR, EEAEN 0.800, C ARBEERE, HEEHENR 0.887, c. 2776 A>C LB AL HRHEEA, KK
BAEK 0.673, A HRBECEE, EEFMEA 0.819. f BRBEZA: ¢ 2776 A>G6 LA XA A HFE
Hardy-Weinberg A (P>0.05) , W c. 1571 A>G i 5 3 F R 5 1% & Hardy-Weinberg P-4 (P<0.05) , FADS2
. 1571 A>GAL B ¢. 2776 A>C L B A 4T RE £ 4 0.028, KABBEAF (P>0.05) . c. 1571
ASGCALE S c.2776 A>C AL B4 3 MEB(EAL, GA. GG F0 AA SR 4514 0.705. 0.181 48 0. 114, £ HEHF Z 04
FU: FADSZ-1571 3f Cl4:1 &%, C14 fn C18 A 2ty ¥ ik SR B F AP (P<0.01), * C18:0. SFA fu
MUFA & B W Bk 5| B E KT (P<0.05) . 66 AAKRILF Cl4: 1 48, Cl4 fu C18 T A B ZEJ T ACA (P
<0.05). FADSZ-2776 AL 3¢ Cl6:1 &8, Cl6 fun C20 4 fnd 4 oy % om ik B\ B F A (P<0.01), 3fCl4:1
SEHEHLE B EAT (P<0.05), 66 AAKILE C16:1 28, C16 f1 C20 A4 B2 & T AC A fo AA A
(P<0.05). B, FDAS2-1571-2776 H#AEAI % Cl6:1 & A0 C20 M fndg ey vk 2| B ZF AT (P<0.05),
FBAER 66 AAMKIL T Cle: 1 &8 C20 MMM B FH T 6A B Ao AA A (P<0.05). [£#] FADS2 L 33
ALK SNP RAE P EMYEF PR BRARAEEY W, EH— P RIERIEFLT, TENDHFER
38 475 4 3L R i B 4L ik By 2 35 L e DAAU
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Abstract: [Objective] D-6-fatty acid desaturase 2 (FADS?2) is one of the key limiting enzymes in the conversion of dietary
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essential 18 carbon PUFAs (18C-PUFAs) such as linoleic acid (LNA,C18:2n-6) to y-linolenic acid (GLA, 18:3n6), eicosapentaenoic
acid (EPA, C20:5n3) and docosahexaenoic acid (DHA, C22:6n3). The objective of this study was to investigate the effects of SNPs
in the 3’ untranslated regions of FADS2 gene on the compositions of fatty acids in milk of Chinese Holstein. [ Method] In this study,
20 Chinese Holstein cows were selected randomly for PCR amplification and sequencing of the 3’ untranslated regions of FADS2
gene used for SNP discovery. Then the Chinese Holstein cows (n =551) were genotyped using Sequenom MassARRAY (Sequenom
Inc., San Diego, CA) based on the previous SNP information in this study, and the associations between SNPs or haplotypes and
compositions of fatty acids, unsaturated indexes of fatty acids in milk were analyzed by the least squares method in the GLM
procedure of SPSS. [Result] Three SNPs (c.1571 A>G, ¢.2743 A>G and ¢.2776 A>QG) were identified in the 3 untranslated
regions of FADS2 gene. The genotype GG was the dominant genotype, which the frequencies were 0.800 for ¢.1571 A>G, allele
G was dominant allele with the frequency of 0.887. The genotype AA was the dominant genotype, which the frequencies were
0.673 for c. 2776 A>G. The allele A was dominant allele with the frequency of 0.819. The coefficient of disequilibrium was
0.028 between ¢.1571 A>G and ¢.2776 A>G, which was not significant at P<{0.05. There were 3 haplotypes for FADS2 c¢.1571
A>G and ¢.2776 A>G, which the frequencies were 0.705, 0.181 and 0.114 for GA, GG and AA, respectively. 5 test indicated
that the ¢.2776 A>G fitted with Hardy-Weinberg equilibrium in the population (P>0.05), and the c.1571 A>G deviated from
Hardy-Weinberg equilibrium (P<<0.05). The SNP ¢.1571 A>G showed a very significant association with C14:1, unsaturated
indexes of C14 and C18 (P<<0.01), and significant association with C18:0, SFA and MUFA (P<<0.05). The individuals with
genotype GG had higher C14:1, unsaturated indexes of C14 and C18 than genotypes AG (P<<0.05). The SNP ¢.2776 A>G
showed a very significant association with C16:1, unsaturated indexes of C16 and C20 (P<<0.01), and significant association with
Cl14:1 (P<<0.05). The individuals with genotype GG had higher C16:1, unsaturated indexes of C16 and C20 than genotypes AG
and AA (P<<0.05). In the meantime, the haplotype of FADS2 1571-2776 showed a significant association with C16:1, unsaturated
indexes of C20 (P<<0.05). The individuals with genotype GG had higher C16:1, unsaturated indexes of C20 than genotypes GA
and AA (P<<0.05). [Conclusion] The SNPs in the 3’ untranslated regions of FADS2 gene have significant genetic effects on
composition of fatty acids in milk, but further investigation will be required to elucidate the biological and practical relevance of
these SNPs.
Key words: Chinese Holstein; FADS2; SNPs; composition of fatty acids
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SNP ZE4% 5% i A\ A4 g 5 20 28 K i ¢ v PUFA ()&
LN - A IPNE L (1= = S INE -8 SIS EAE DS
7T (genome-wide association studies, GWAS) tiiF
50T FADS2 JE DR IR 2Rt (i U0 S 4,
FADS2 HEPH 3 81 DX 1) F AR NI FADS2 ik
RSN IR SN AT {2 &= WA R iy
K FADS2 JER A= PERE, R AR b =2 A
T RR 4 AT < I4R3E . RENAVILLE 25057 £ 1
FADS2 K&K 22 25 1 S 25 5 i i KA PR vp e A DY
W AN i PR B K - R R 5 ik R I BE A
BOSCHETTI %51V B 18 3 A1 o 8 38 185 A= K 1) P XS
Ml FADS2 JENERIA B m, WEAR RN
K2 A A AR 2 (LCPUFA) , [A]i FADS2 JE[KA]
SNP 5454} L FADS2 #: K2 A 8= F1 LCPUFA B
A W 0 da COSTA 5PV B 4 FADS2 JE A %
i O LT P e R AL B . B 4
FADS2 5T /51, IBEAGHA-AWEMU % 121
X INEE KA TH A FADS2 SE[K SNP 22480 M 5 3L
H FA BT T ORI T . 45 5 RN FADS2 SR L
24 4~ SNP RAZ, AT W& DRl 3Egwig X
(3"un-transcript region, 3'UTR) f] SNP %437 H
16, 1 174, Hrp FADS2 K 3°UTR 1571 A/G Hl
2776 A/G A FL T PUFA H & 501, s B
SFT R, FADS2 JEDH 1571 A/G Jy miRNA-744 454y
A7 5o WAHED miRNA-744 nlif it 5 FADS2 JE[M 454,
I FADS2 JENRiL, SHmiTiFL+ PUFA
e [LAWIRUIASY ZEEN, HWHEIWPHER TA
AT FAUB FADS2 JEDE 223 & Hoxt g i
PR ZH B FA S0, At FE 326056 3 FADS2 JE A 53 A
3%t SNP £ 25 M H 5 3B 3 G Br PEAR I A S MEBEAT T T
5T, AHARWHARE M CRFEEYIE) FADS2 BRI 5848 &

%1 FADS2 R [& 3’if PCR 31455 R4 1 514

HFL P FA A7 AT, LA DR I DG B i) ]
R e i 7 4= FADS2 %54 3'UTR SNP 58748, [
I 34T SNP SAR FL A IR R4 ey sgmm, LU R o
FEl i ST 2R S R 1 2 = 1 201 B PR AR AR

1 MBS

1.1 R

2011 4 3—4 H TILARA M TR KRBk
£Erp AT AR RE AL 551 ko SRAIEFEHCRIL 10
mL/3k, ACD Puktsl, -20CAHRAES . REER,
[E] IS FEAR AT (BCS=3.0£0.5) « LImKILE %
BAE 2—3 if. A T FELH A G795 100—300 d)
(1) R [ 47 3 A3 300 Sk, ZEREAT DHIL W@ B, B4
FIBGWRE (B : Bi=4: 3:3) 100 mL, H
50 mL 3% E¥#6W] DHI AL 3E47 0 A AR 4n i S
€, T34 50 mL T SEE s R TR T o AR A
RO &I T4 1 000 433k, oA e
FLY AT 500 3k, @SR, A G YR T T
By, HEY 3 Wk, RAARSGHM (total mixed
ration, TMR) 1A,
1.2 DNA $2EXK FADS2 EH 3’ im SNP R4

WA IR 2 DNA SRy &7 20,
TE %ifif, BUEE45> DNA FE R4 100 ng-ul”', -20°C
TRAEE

Fi#it GenBank A7 17} [¥] FADS2 %&£ [5] DNA J¥# %]
(BC123735.1) , % IBEAGHA-AWEMU %525} 11
SR WA FADS2 JE R 3R #1¥) SNP A7 545 B
(c.1571 A>G. ¢.2743 A>G 1 ¢.2776 A>G) , H
Primer5.0 AP TE 2 XF5 14, 1439 3t Hs Lk
3 DNRASEAEN ) DNA B, PCR 515 8 &9
AN 1,

Table 1 The primers and PCR condition for amplification of 3’ UTR of FADS2 gene

514 Primer 51975 Primers sequence (5'-3") Yiax sk Amplified regions B /KiELE Annealing temperature (‘C) K% Length (bp)
P1 F: CGCCTACCTCCACAAATGAA 1393-1833 59 471

R: ACCCAGGGAATCCAGCAC
P2 F: GGAGACAGAGGGAAAGAGTC 2572-2888 56 317

R: CAGTTCTCAGTGGGAGGG

MFTR 551 MEEA R BEHLIESRE 20 4~ DNA £ i,
2 PCR ¥ 3. Wy, Fifd) v 41 H DNAMAN (Ver 5.2)
L5 GenBank 1 FADS2 2% 3% (BC123735.1) HHT

Fstf, b [E (7 5 2 FADS2 JE 8 373 SNP 98748
Firs o GXF 20 NEEARIHIZ ¥, ¢.2743 A>G
c2776 A>G HTHE &L, EBFRERE, EBA
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AR E 21K 0.7 L b WfERE R ORIK SNP 4 B R
o, JX) e 1571 A>G Al ¢.2776 A>G HHT W, X
KFEA FADS2 SNP SR W R I K AT I 8] 5T 1% 7%

(MassARRAY® MALDI-TOF System, Sequenom,
Inc., USA) . [FIF, MRiE SNP 434745 R nl 5E
o 40 AMFEARTAME 2 K QAR BRI FAS G IXAS
40 MREELFEA) o G5RKRWILITVE SNP 7 Ba5 R
HERATER 100%.

1.3 BERAERMIZE

UG 0 PR 0 2 E KA IS 3 A 98 e AR £ i %

A [ FARE-ZA 4 )L SR FL S IR R I (GB
5413.27-2010) JEIMUASGEE Cfrdfh e 4 MR bsi) P,
FAA R TIE (EE Agilent7890A, it
4 DB-23, 30 mX 0.25 mm X 0.25 pm) , M3 Af
R P FHE A TR, A Sigma A4 37 Fl
0 1 RV BR FRDTRARAE AR dE i, FH AR B SO R
BT RRWTRIEATIN E o VEAN 7 VLA 248 WSCHR[29] -

1.4 SHitHh

1.4.1 ot L KAE Shesis JHEATH R
FERIB AL F G o0 AT CRLFRIERU0R . LR A
Hardy-Weinberg “FHr R II5E) ,  [FIRTBEATIEBIA-F-
FNBpLAE 43T

1.4.2 XEE4H R 2K E 7% 5 ik o i
FADS2 K& DK 22 251k B L Al R0 7L v B I R 4 e 1)
S, BN

Yip= 1 +M; +P; + Gy e

At Yy N EURMFLAR D R I e A8 p b AR
M, RS B e N G =1, 20, WFLH B

100 d [AJ &R — AN B, BNFL)E 101—200 d i
FLH I, 201—300 d RWAFLE I Py ok G ORI i 250N,
(j=1,2) 5 Gy & FADS2 F£[X SNP {07 5 [K 7Y ol 5
TP B RN, e R BEATLIR 22 o AN [F) JEE R 2R B LA 20
5] (1) % % Lb A H] Duncan ¥ . 23 FT A5 R LA FA 41
JISE I, HERRAE 2 M s R Al T I AN At
T Saah, BT 2 FOF0 44 40 i oK T
50x10°mL", YRENEEa RIS R, ERdhik
AT ORI 43 A B MR T 3k 30 40 b R Bt S T
FADS2 IR SNP 225 5 IR 07 1 & 5t o0 A AR it A
275 ko
PL g2 #r i SPSS ¥ A (Ver 16.0) GLM
(General Linear Model) 258 o

2 R

2.1 FADS2 EE % 754

X} FADS2 JE[A 375 2 65 409 3411 PCR 7= 4k
A7 DU LT 438, I 6] 47 T 4H 2 FADS2 JE[A] 3
Ui; SNP A77E 3 /> SNP S4BT 55z ¢.1571 A>G. ¢.2743
A>G. c.2776 A>G. 45555 IBEAGHA-AWEMU 232!
SINEE KA WrH A4 FADS2 L 34651 () SNP A7 55
FRTEE T, WH KBRS 5o, BT
c.2743 A>G Fl ¢.2776 A>G 1T 8500, iR s
B, EWAST R 523k 0.7 LLE,  IIRAERE S )
AT R, R ¢.2776 A>G HEATRL .
2.2 ENER. EEBMERSGREH S FEEIN

N 2 FoR, 1571 A>G hisk GG BN HIE
PRI, LB A 0.800, G W ALHAAEA FEN, LA

%2 FADS2 B[ 3UTR FfIEE. EEBNR, BEENRE H-W TERE
Table 2 The frequencies of genotypic, allelic and haplotypes, value of X* test significance for 3'UTR of FADS2 gene

o7 R B A Y B PR R/ A Y K PRI B A BB AR I eSS PR X
Locus or haplotypes Genotypes/ haplotypes Genotypes/ haplotypes frequencies Number Allele  Allelic frequency X°value of HWE test
FADS2-1571 AA 0.027 15 A 0.113 11.23"

AG 0.172 95 G 0.887

GG 0.800 441
FADS2-2776 AA 0.673 370 A 0.819 0.083

AG 0.293 161 G 0.181

GG 0.035 19
FADS2-1571-2776 HL£5 04 GA 0.705 776
FADS2-1571-2776 haplotypes GG 0.181 199

AA 0.114 125

*r TR B B HW P (P<<0.01)

** denotes that the genotypes of the SNP deviated from HWE (P<<0.01)
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B A 0.887. ¢.2776 A>G A 15 AA ALY,
SR A 0.673, A A ILIAEA LD, FEDAEE
0.819. 4 XKy, ¢.2776 A>G fir BRI 3 A 75 &5
Hardy-Weinberg “F-f, 1M ¢.1571 A>G A7 si5E IR 55
Aii % Hardy-Weinberg “F-1f .

HERURTH TR c.1571 A>G Ak ¢.2776
A>G ARSI R 5L 2 2 0.028. L5, 1%
RV RACKRIE B W27 (P>0.05) 5 BEHIH
PERURIANES . FRAE BT R 1571 A>G D7l
5 ¢2776 A>G {75 3 FHfET, GA. GG Fl AA
B354 0705, 0.181 F10.114, AG BUAEREAH K
HI

=3 [RBIFLASEABRAN & ELi5

2.3 BERAERIZE

TEABEFUH, A B CFE JsUok) 3 b LA th
23 MpREWIR (& 3) o HAPERMEIR (C16:00 Frilk
Wil K (29.56%) , R (C18:1) k2 (24.32%) ,
IR (C14:0) « fHERR (C18:0) MR (C18:2)
H T A B Le, KR 2 AR DT RR (C20:3.
C20:4 F11 C22:6 55) EEAHXN A WA MFFREON
T, C20 MIAMIFNFEE A = (88.18+1.06) , kN
C18 (70.13+0.41) , Hf& M C16 (4.66+0.21) ; SFA.
MUFA 1 PUFA L6473 51 4 66.68 = 27.43 : 5.89,
SCFA : MCFA : LCFA [JEfsl 7351k 3.30 : 17.12 :

79.58.

Table 3 The proportion of each milk fatty acids in raw milk (M£SD)

FA #2% Types of FA Lt Proportion (%)

FA #2% Types of FA

LtfFl Proportion (%)

C4:0 3.30+0.04
C6:0 2.03+0.03
C8:0 1.21+0.02
C10:0 2.72+0.05
C11:0 0.08+0.00
C12:0 3.1440.06
C13:0 0.10+0.00
C14:0 9.92+0.13
Cl4:1 0.88+0.03
C15:0 1.09+0.02
Cl16:0 29.56+0.22
Cle:1 1.47+0.08
C17:0 0.66+0.03
C17:1 0.21+0.01
C18:0 12.68+0.21
C18:1n9¢ 24.32+0.29
C18:2t 0.35+0.05

C18:2n6¢ 5.00+£0.25
C18:3 0.39+0.01
C20:0 0.10+0.01
C20:3 0.12+0.01
C20:4 0.08+0.00
C22:6 0.02+0.00
C14 index 8.22+0.20
C16 index 4.66+0.21
C18 index 70.13£0.41
C20 index 88.18+1.06
SFA 66.68+0.38
MUFA 27.43+0.29
PUFA 5.89+0.24
SCFA 3.30+0.04
MCFA 17.1240.38
LCFA 79.58+0.38

2.4 FADS2 E[EXtF A AsRAER B K AR RAER (AN 45

Eg:uEA )

FADS2 HEPK 1571 o7 sA ] 5 R R0 5L AN [] 2R 2
MR IWR &5 & Je )5 2553 T L3 4. i3 4 v %1: FADS2
1571 f7 S 4F C14:1 &, C14 F1 C18 AR B3
Wi ik B4 8 25 /K (P<<0.01) , Xf C18:0. SFA Al
MUFA 2 &5 [# 520k 2] i 2 7KF (P<0.05) , X} C4:0
TR FA [ sgmnal W2 /KF (0.1>P>0.05),
XL ARG 7 & i & FA AR 500 3%

R (P>0.05) . 2 B IR : GG AR T C14:1
. Cl4 fl C18 AMEFFRHEE =T AG B (P<
0.05), C18:0 1 SFA & & WEKT AG I (P<<0.05);
AA BIAMAFLT MUFA SEEEST AG 8 (P<
0.05) .

FADS2 FE[K 2776 37 s A 7] 356 PR R L AN [) 28 7
JIE T 1 5 o S T 2T W3R 5. AR S W %: FADS2
2776 A g% C16:1 &, C16 Al C20 AEAFEEK
MR BN B KT (P<<0.01) , X Cl4:1 SR
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Wik 1) /KT (P<<0.05) , %f C14:0 i1 C20:0 & &
W R BaE B 2K (0.1>P>0.05) , % HAA
KGR & & M FA AR EOC B %m (P>
0.05) . ZEIKEERW: GG BAMATLH Cl6:1 FiE.
C16 I C20 NHIFIHREHLZE A T AG B AA B (P
<0.05) , AG AMEFLT Cl4:l HEEE T AA R
A GG # (P<0.05) .

FDAS2-1571-2776 AN[a] A5 B0 FL rh AN [R] S 2 g

IR & e 220 M W3R 6. MR 6 nl%: FDAS2-
1571-2776 HfERG) C16:1 S8 C20 ANHLFI 5511
SEMIA B K (P<<0.05) , X C4:0 &EAIC16
AN H 5 0 B KT (0.1>P>0.05)
AR AN R R G 7 R 1% 1 S FA ANBLRIFR B0 B %
M (P>0.05) . ZEIEERN: .55 GG BAME
FLH Cl16:1 F A C20 AMEAFREUEE =T GA TR
AA B (P<0.05) .

%4 FADS2 EE 1571 fi A R E AR AERHEL & BAORMN
Table 4 The effect of FADS2-1571 on the relative content of different kinds of milk fatty acids (%, M+SE)

FADS2-1571  FfA i Number C4:0 C14:1 C18:0 C14 index C18 index SFA MUFA SCFA
AA 8 3.79+0.15 0.854+0.05ab 13.46+0.82ab  8+0.52ab 68.49+1.26b  67.35+1.31ab 28.33+1.4a 3.79+0.15
AG 70 3.22+0.07 0.78+0.03b  14.37+0.37a 7.38+£0.21b  65.88+0.57b  68.99+0.62a  26.38+0.53b 3.224+0.07
GG 197 3.31+0.05 0.91+£0.03a  12.04+0.25b 8.53+0.27a  71.71+0.5a 65.84+£0.47b  27.76+0.35ab  3.31+0.05
F 2.69 5.043 3.301 10.607 8.417 4.342 4328 2.69

P 0.07 0.007 0.038 0 0 0.014 0.014 0.07

C14 index = C14:1/(C14:0+ C14:1)x100; C18 index= (C18:1+ C18:2+C18:3) /(C18:0+ C18:1+ C18:2+C18:3)x100; [RIFIANFE/NG F-RER7ER B (P
<0.05) . K[ Small letters indicate values in the same column differ significantly at P<<0.05. The same as below

%5 FADS2 E[F 2776 fi s 3t A=) KRR ES & =2 #9520

Table 5 The effect of FADS2-2776 on the relative content of different kinds of milk fatty acids (%, M+SE)

FADS2-2776 FEAS 2 Number C14:0 Cl4:1 Clé6:1 C20:0 C16 index C20 index
AA 226 9.74+0.14 0.86+0.02b 1.44+0.08b 0.10+0.01 4.60+0.22b 89.26+1.10b
AG 44 10.78+0.37 1.01£0.12a 1.38+0.20b 0.11£0.02 4.35+0.54b 80.48+3.30b
GG 5 10.434+0.89 0.68+0.18b 3.46+1.47a 0.04+0.00 10.06+4.15a 100+0.00a

F 2.464 4.163 5.294 2.521 5.114 11.287

P 0.087 0.017 0.006 0.083 0.007 0

C16 index= C16:1/( C16:0+ C16:1)x100; C20 index= (C20:3+C20:4) /( C20:0+C20:3+C20:4)x100

3 6 FADS2 E[F 1571-2776 A[E B SR XA AAER & 2RISR

Table 6 The effects of haplotypes of FADS2-1571-2776 on the relative content of different kinds of milk fatty acids (%, M+SE)

FDAS2-1571-2776 Hf% 54 FEA R Number C4:0 cle:1 C16 index €20 index SCFA
AA 8 3.79+0.15 1.10£0.05b 3.69+0.20 91.01+3.56b 3.79+0.15
GA 149 3.33+0.06 1.57+0.11b 4.99+0.32 87.04+1.57b 3.33+0.06
GG 5 3.29+0.28 3.46+1.47a 10.06+4.15 100.00::0.00a 3.29+0.28
F 2.481 2.99 2.733 4302 2.481

P 0.087 0.050 0.068 0.015 0.087

C16 index= C16:1/( C16:0+ C16:1)x100; C20 index= (C20:3+C20:4) /( C20:0+C20:3+C20:4)x100

3 iHe
3.1 FADS2 EABEZ SIS

AT E Vo B i 4R FADS2 K 3'UTR
X5y e A HEAT I e, KB 3 4 SNP i, 5

IBEAGHA-AWEMU %% PUnf gz K friH 4 FADS2
FLIR 3'UTR XA IZI[K) SNP A7 S5 B TR LG, %
A IRILHT) SNP, Bt f i Horpr 2 4~ SNP 72 KHE AR b
TR, SR ME: 1571 A>G A7 A FERA
HAR IR A A N R, ¢.-2776 A>G
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A psi A S PRI 5 2 R A ST 4E 2 A 3 55 PR AT R AR
—3, X ZE SRR T T A A A B
[ FADS2 4 3'UTR [X c.1571 A>G 5
c.-2776 A>G [AIEBFE ARG, 74h, TR
i fl FADS2 NP A o, A a2
SEIX —ATUE AT T, 5 ) L e S e TR i Can
EY I E 7 22 N2 Y2 N i DI
3.2 FADS2 ERE%S5Z AR R A IAFNE
BIX &R

FADS?2 j& PUFA £ AR 47 A 0% B 1) P 3 g
JLEEDR 741 SNP G5 565 356 PR 9 a2 vi% 4 A it v A 3L 9T
SR PUFA ST EARIGEM, XOAEIKEAR X
N A S 5T IR IE S22 1331320 AR o 45 3R 0
FADS2 JE[X 3" UTR ¢.1571 A>G *f Cl4:1 & &,
MUFA it Cl4 Fil C18 A AT Z v s m 355k 21 2
KT (P<0.05) , GG BUAMATLH Cl4:1 FfE. Cl4
A C18 AMEFIEH B E ST AG B (P<0.05) .
IBEAGHA-AWEMU 2£2USHin 4= K fif iy 145 FADS2
BN S FA SEMPITTHRA R8T
FADS2 %:[K 3'UTR X ¢.1571 A>G X5 UFA &
AR EYE B M R B (Target Scan 7.0,
http://www.targetscan.org/) : 1%/ /& bta-miR-744 4
GAL AT, PTREAEZAT S RAT S T microRNA 53¢
KI &6, ISR AR R B IR, R4S
AL UFA S 0Cs, (HX — (8 e i 2 —20 i
Us®, LA

TEARWIFH, FADS2 2776 fi Xl C16:1 & &
C16 1 C20 AEFNFEEL R IL BB 0 E 7K (P<
0.01), X} Cl4:1 & &2 A 2 2 2K (P<0.05),
GG B/MAFLH Cl6:1 F . Cl6 Fl C20 AEFFREL
SEET AG BRI AA B (P<<0.05) . ifif IBEAGHA-
AWEMU U5 R . FADS2-2776 G K:[H 3
WINZEFLH omega-6 FAs (C20:3n6 Fl C20:4n6)
i, 1] A JEKE R ILF omega-6 FAs ¥ . A
SO AR KR IN FADS2 2776 3 f4) C20:3n6 11 C20:4n6
TR, B4 C20 MUAEEH BEm, .G
FEDI BN FL AR €20:3n6 F1 C20:4n6 & B A A .

e, BURAWIRYIL KIL FADS2 JE[F 3'UTR
X5 SNP 5848 S SLA AR B FLA IR IR (i ) A&
PUFA &) FEBOABAFEECE B wm. HNE
2, WHTSTHRE, ARUFFERIFLE FA I HFE
AFAIRT R D, A7 B KFEAR YA FEAA AT/ H —
DI ERER I 2 o W B Sk LA I s 7 v, AT R

FEAEF=PEREM %2 (dairy herd improvement, DHI) HY[F]
B HTFLT FA &, XNHEMATEEREFLT FA &
EINBESHREIA S FA SEMADEIEF H bR
HRAH L.

4 i

76 Hp [ 7 2 FADS2 3£ 3'UTR XAl 2] 3
A SNP RAR, 125878 5% 1 [l fa J57 48 2= 7L w7 1 4 i
AELEW . Ed— DRI REN R, nERNE
M) o i 07 2475 2 7L T 7 R L ) A 2803 DR i AR
s
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