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Table 1 Reference program of 0.25 mL tube freezing curve

modulation of a computer-controlled rate freezer (IceCube)

LB g /°C 5§ 1E) /min HHE/(C/min)
Procedure Temperature Time Rate
0 4 0
1 1 1.5 —2
2 —26 2.4 —30
3 —140 6.2 —30
4 —140 21.2 0
1.6 TR AN AN 2R A 4 0 3% 5 e it 3 4

XF 22 3k 38 3 5 AE S R 2715 22 R B RS TR
HEAT VA URARAT R 8 ok A 0 4 W i D A O 1Y)
K 1% 1 I AT HE I O 8 LA R S T 205 ) B
1 3 Sk AE N RAS A 06 1 B AR 3 Sk AR R AN T VR
A, SRJH SPSS 22.0 BAFXIRE 1 3 BCH #E AT o
2 2% 43 BT Cone-way ANOVA), F| JH| Student-
Newman-Keuls(SNK) 2 #1722 5 & 6 %, 45
B P<<0.05 WEREH,

1.7 DNAREEFRE#N

SR S 30 IR A T O AN TR o7 1 ) - 41 40
FI 2 -S40 B 42 O R 40 DNA, FIFH ND2000
FETR /6 1 e 3 0 5 4SO 0.8 96 Bt g 6 fi %o 412 B
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Sperm motility before and after cryopreservation
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Table 2 Sperm motility before and after cryopreservation for good semen freezability and poor semen freezability individuals

Y URTI R B I it R e i

éiijp Ear iiking Sperm rr'xotility befo{re ' Sperm mot'{lity
cryopreservation (after dilution) after thawing

T V5 A~ 1 32007 0.590.13a 0.4240.04a
Individuals with good 28803 0.63+0.07a 0.38+0.05a
semen freczability 29303 0.51+0.10a 0.36+0.11a
AT HRA AR 32101 0.60+0.14a 0.10+0.07b
Individuals with poor 27805 0.45+0.07a 0.08+0.04b
semen freezability 2283 0.4740.06a 0.072£0.03b

T RN R 3R TR ) B8 22 57 19 3 (P <20.05) » = R A IR 3 7 8] 37 B8040 2 5 R 1838 (P >>0.05)

Note: Different letter indicates signifi-

cant difference in the same column data (P<C0.05); the same letter indicates no significant difference in the same column data (P>>0.05).
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Fig.2 Genetic relationship of individuals with different sperm freezability
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Fig.4 The map of 266 selection signatures on pig chromosomes
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SRR S5 RE DG IR, X R R o — S T Y AR )
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SN
33 HEFMAMSEERX

A 5 AE B AR 1 7 LBl AR 20 S L 4
T35 RS 1 30 55 A ) 2 o T A E B 2 ik AR
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KCNG4 J&80 g R 1] 3 38 T8 B4 R 7 R G OB
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PEREF . ARPC1B & — P M 8 R &y 3 A,
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A HSP90 54,1 HSP70 #1 HSP 90 #BE UL 5%
SRR T T R A % DNAAF 4 3 X 1 28 48
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B 1 2 % M4 328 sh g bl % E AR DY
MNS1 RA T SHHEE AT, LIMK?2 (K2
SRS 5 b WUSh B R R B T Rho 5%
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Analysis of candidate genes affecting semen freezability of boar sperm
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Abstract In the semen cryopreservation of Tongcheng boars,it was found that there were individu-
al differences in semen quality after cryopreservation. According to the results of sperm motility after re-
peated semen cryopreservation and the pedigree relationship, three individuals with good semen freez-
ability (GSF) and three individuals with poor semen freezability (PSF) were selected,respectively. Fixa-
tion index (F¢.) analysis of GSF and PSF was performed by using the "Zhongxin No.1" SNP chip,and
the key candidate genes influencing the semen freezability were identified by bioinformatics method. The
results showed that there were significant differences in sperm motility of 22 Tongcheng pigs after cryo-
preservation. The pedigree relationship among three GSF or three PSF was closer than that between
them, which indicated that the differences of semen freezability in boar might be affected by genetic fac-
tor. After F«; analysis,the mean value of Fg was 0.170 5, which indicated a high degree of genetic dif-
ferentiation between GSF and PSF. Furthermore,266 SNPs in the top 1% of Fg (Fg>>0.53) were se-
lected. By annotating the 100 kb flank regions of these SNPs,we found 397 candidate genes, which en-
riched in the gene ontology (GO) terms related to cell morphology,actin cytoskeleton and ion channel,
etc. Some highly differentiated genes in these biological processes such as KCNG4, ARPCI1B,
DNAAF4,MNS1,LIMK?2,RPL31 and VIM were identified as key candidate genes. These results indi-
cate that semen freezability of boar after cryopreservation is affected by genetic factor and controlled by
some key genes,which are worthy of further study.

Keywords pig; semen cryopreservation; sperm f{reezability; difference-candidate gene; SNP chip;
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