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Effects of FADS2 ¢.908 C>T mutation on milk production traits and
fatty acids composition in milk of Chinese Holstein
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Abstract: [Objective] The objective of this study was to investigate the effects of FADS2 c. 908 C>T

mutation on milk production traits and fatty acids compositions in milk of Chinese Holstein. [Method] A

total of 865 Chinese Holstein cows were genotyped using Sequenom MassARRAY (Sequenom Inc. ,San Di-
ego,CA) for the SNP mutation of FADS2 c. 908 C>T,and the associations between SNPs and milk pro-
duction traits, fatty acids composition,and unsaturated indexes of fatty acids in milk were analyzed by the
least squares method. [Result] There were three genotypes (CC,CT and TT) of FADS2 c. 908 C>T. CT
was the dominant genotype, and allele C was dominant allele with the frequency of 0. 592. The FADS2

c. 908 C>T showed significant association with daily milk yield, fat percentage, protein percentage, total
solid content,and SCS (P<C0. 05). The individuals with genotype CC had lower daily milk yield, lactose
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content,and total solid content than genotypes TT (P<C0. 05),but higher SCS than genotypes CT and TT.
The FADS2 c. 908 C>T also showed very significant associations with percentages of Cl4:1,C16:0,
C16:1,C18:0,C18:3 and unsaturated indexes of C14, C16 and C18 (P<C0. 01). The individuals with geno-
type TT had higher content of C16:1,and unsaturated indexes of C16 and C18 than genotypes CC and CT
(P<<0.01). [Conclusion] The FADS2 c. 908 C>>T mutation had significant genetic effects on milk produc-
tion traits and fatty acids composition in milk. The individuals with genotype CC had higher daily milk

yield, total solid,content of C16:1,and unsaturated indexes of C16 and C18.

Key words: FADS2 gene; single nucleotide polymorphism (SNP) ; milk production traits; composition
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Table 1  Effects of FADS2 ¢. 908 C>T on SCS and milk production traits of Chinese Holstein
DHI /(kg D) /% /%
Genotypes Records number Daily milk yield Fat content Protein content
CcC 7 348 31.90+0.12 b 4.27+0.01 a 3.35+0.01
CT 9 795 32.36£0.11 a 4.22£0.01 b 3.35+0.01
TT 3 389 32.3740.19 a 4,27+0.01 a 3.34+0.01
SCs /% /% /(mg « dL™1)
Genotypes - Lactotose content Total solid content MUN content
CcC 2.07£0.02 a 4.93+0Db 13.78+0.02 b 12.18+0. 04
CT 2.01+£0.02 b 4.95+£0 a 13.754+£0.01 b 12.14+0.03
TT 1.9640.03 b 4,9640 a 13.84+0.03 a 12.22+0.06
(P<<0.05),
Note:Data in each column with lowercase letters indicate significant difference (P<Z0. 05).
2.3 FA ((88.1841.06) %), C18
23 ((70.1340.41)%),Cl4 (8. 22+0.20)%,C16
FAC 2), (C16:0) ((4.66+0.21) %), SFA,MUFA PUFA
(29.56%), (C18:1n9c,24.32%), 66. 68%,27. 43% 5. 89%,SCFA,
(C18:0), (Cl4:0) MCFA  LCFA 3.30%,17.12%
(C18:2n6¢) , (C20:3,C20:4  79.58%.
C22:6) . ,C20
2 FA
Table 2 Ratio of each milk fatty acid in raw milk of Chinese Holstein %
FA FA FA
Types of FA Ratio Types of FA Ratio Types of FA Ratio
C4.0 3.30%+0.04 C16:0 29.5640. 22 C20:3 0.12+0.01
C6.0 2.034+0.03 C16:1 1.4740.08 C20:4 0.08+0.00
C8:0 1.21+0.02 C17:0 0.66+0.03 C22:6 0.0240. 00
C10:0 2.72+0.05 C17:1 0.21+0.01 SFA 66.68+0.38
CI11:0 0. 08=+0. 00 C18:0 12.68+0. 21 MUFA 27.4340.29
C12.0 3.144+0.06 C18:1n9¢ 24.327+0. 29 PUFA 5.89+0. 24
C13:0 0.10=£0. 00 C18:2t 0.35£0.05 SCFA 3.30£0. 04
Cl4.0 9.92+0.13 C18:2n6¢c 5.00+£0. 25 MCFA 17.12+0. 38
Cl4:1 0.88+0.03 C18:3 0.39+0.01 LCFA 79.58+0. 38
C15:0 1.0940.02 C20:0 0.1040. 01
:SFA. s MUFA. ; PUFA. ;s LCFA. s MCFA. ; SCFA.
3
Note:SFA. Saturated Fatty Acid; MUFA. Mono Unsaturated Fatty Acid; PUFA. Poly Unsaturated Fatty Acid; LCFA. Long Chain Fatty
Acid; MCFA. Middle Chain Fatty Acid; SCFA. Short Chain Fatty Acid. The same for Table 3.
2.4 FADS?2 c. 908 C>T FA .Cl6 C18 cC CT
, C18.:3 cC CT
3 4 ,c. 908 C>T (P<<0.01);CC C14.1.C16:0
C14.:1.C16:0,C16:1.C18:0,C18:3 5 Cl4 CT (P<<0.01);
C14.C16,C18 c. 908 C>T
(P<<0.0D,TT Cl6:1 FA (P>0.05),
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Table 3 Effects of FADS2 c. 908 C>T on milk fatty acids composition in raw milk of Chinese Holstein %
FA CC CT TT FA CcC CT TT
Types of FA CC genotype CT genotype TT genotype Types of FA CC genotype CT genotype TT genotype
C4.0 3.324+0.06 3.29-+0.06 3.29+0.13 C18:1n9¢ 23.5740.50 24.77+0. 40 24.4840.72
C6.0 2.084+0.05 2.01+£0.05 2.02+0.08 C18:2t 0.27%+0.01 0.43%+0. 10 0.27%+0.02
C8:0 1.2540.04 1.204+0.03 1.1940.05 C18:2n6¢ 4.57+0. 34 4.94+0. 36 6.31+0.79
C10:0 2.834+0.08 2.69+0.08 2.55+0.13 C18:3 0.3940.02 A 0.41+£0.01 A 0.33+£0.03 B
Cl11.0 0.08+0.01 0.07+0.00 0.08+0.01 C20:0 0.09+0.01 0.140.01 0.12+0. 02
C12:0 3.3040. 10 3.08+0.09 2.97+0.15 C20:3 0.14%£0.01 0.12+0.01 0.09+0.01
C13:0 0.1040.01 0.10+£0. 00 0.10=£0.01 C20:4 0.074+0.01 0.072+0.01 0.104£0.01
Cl4.0 10.1840. 20 9.8340. 20 9.58+0. 26 C22.6 0.01+0.01 0.01-£0. 00 0.03+0.02
Cl4:1 1.004+0.06 A 0.77£0.02 B 0.98+0.08 A SFA 67.6640.62 66.5640. 54 64.6740.93
C15:0 1.0940.03 1.114+0.03 1.0240.03 MUFA 26.9240.49 27.5440.42 28.2840.65
C16:0 30.68+0.37 A 28.79£0.29 B 29.6740.56 AB| PUFA 5.4140.33 5.9040. 35 7.0540.76
Cl16:1 1.564+0.13 B 1.234+0.05 B 2.16+£0.41 A SCFA 3.324+0.06 3.29-+0.06 3.294+0.13
C17.0 0.60+0. 02 0.71+0.06 0.6040.02 MCFA 18.14+0. 63 16.96+0. 52 15.19+1.05
C17:1 0.20+0.01 0.2140.01 0.2140.02 LCFA 79.2040.42 80.7341.03 86.2341.05
C18:0 11.97+0.37 B 13.47+0.29 A 11.41+0.42 B
(P<<0.01),
Note:Data in each row with uppercase letters indicate very significant difference (P<Z0.01).
4 FADS2 c. 908 C>T
Table 4 Effects of FADS2 c¢. 908 C>T on unsaturated indexes of fatty acids of Chinese Holstein
Cl4 C16 C18 C20
. C14 unsaturated C16 unsaturated C18 unsaturated C20 unsaturated
Genotype N . . . .
index index index index
cC 94 9.06+0.44 A 4.77+0.36 B 70.53+0.75 B 90.35+1. 64
CT 144 7.43+0.18 B 4.10£0.15 B 69.1240.56 B 87.944+1.44
TT 37 9.15+0.61 A 6.52+1.12 A 73.0840.90 A 86.92+3. 46
(P<<0.01),
Note:Data in each column with uppercase letters indicate very significant difference (P<C0.01).
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