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Genetic structure of Jinhua pig and genetic differentiation of Jinhua pig
and Taihu pig breeds based on microsatellite DNA markers
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Abstract: The genotypes of Jinhua (lines I, II, and III), Shengxianhua, and four Taihu pigs (Jiaxing Black,
Middle Meishan, Small Meishan, Erhualian) were investigated using 65 microsatellite DNA markers through
fluorescence PCR. Our objectives were to investigate the genetic structure within Jinhua pigs as well as ge-
netic differentiation of Jinhua pigs from the other five breeds. We found a large range of genetic variation in
Jinhua pigs. Linelhad the highest average number of effective alleles (N, = 3.5), followed by Linell (N, =
2.8), and Line III (N, = 2.5). The average polymorphism information content (PIC) in each line was above
0.5, with an average observed heterozygosity of 0.381, 0.399, and 0.442, in lines I, II, and III, respectively.
Furthermore, a decreasing number of microsatellite loci that deviated from Hardy-Weinberg equilibrium were
found in lines I, III, and II, respectively. Inbreeding has occurred to some extent in each of the Jinhua lines.
Analyses showed that differentiation between Jinhua lines III and II was relatively small (Fsr= 0.1883).
However, greater differentiation was found between lineland lines II and III (Fgr-value 0.3663 and 0.3619,
respectively). Moreover, the genetic relationship between Jinhua pigs and Taihu pigs were close. The Taihu
pig breed with the smallest differentiation from Jinhua pigs was Middle Meishan, but a high degree of ge-
netic differentiation existed in Shengxianhua pig and each Jinhua line. In conclusion, Jinhua pig has a unique
evolution process in terms of the origin and domestication history, which is different from other Zhejiang na-
tive breeds.
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Table 1 The fluorescence, annealing temperature and chromosome location of 65 microsatellite loci
(A= FEehrid Bl B JRAE Gt Ak (A=) Peehrid B B iR RN
Locus Fluorescent Annealing Chromosome Locus Fluorescent Annealing Chromosome
dye temperature ('C) dye temperature ('C)
S0155 Fam 55 01 SWOs1 Hex 58 10
SW1828 Fam 60 01 SWR67 Hex 60 10
SWR2516 Hex 60 02 S0392 Fam 58 11
SW1564 Fam 58 02 SW2008 Hex 60 11
S0226 Fam 55 02 SW1377 Tet 60 11
SW72 Fam 58 03 SW66 Fam 62 11
SW902 Fam 55 03 SW168 Hex 62 12
SW717 Tet 58 03 S0090 Fam 55 12
S0227 Hex 55 04 SW452 Hex 60 13
S0301 Fam 55 04 SW1030 Tet 58 13
SW969 Fam 60 04 SW769 Fam 55 13
S0217 Tet 62 04 S0215 Hex 55 13
SW332 Hex 58 05 SW295 Tet 55 14
S0005 Tet 58 05 SW886 Tet 58 14
SW1987 Fam 58 05 SW55 Fam 58 14
IGF1 Fam 58 05 SWI1111 Tet 55 15
SW1302 Tet 58 06 SW1945 Tet 58 15
S0228 Tet 55 06 SW936 Fam 58 15
SW2155 Fam 65 07 SWI1510 Hex 60 15
SW175 Hex 55 07 SW742 Hex 60 16
SW632 Tet 58 07 SW1897 Fam 62 16
S0101 Hex 60 07 SWR1004 Fam 60 17
SW1816 Tet 60 07 SW24 Tet 58 17
SW1843 Hex 62 08 SWR1120 Fam 62 17
SW790 Hex 62 08 SW2142 Tet 60 17
S0178 Tet 58 08 SW1023 Fam 55 18
SWo11 Fam 55 09 SW787 Fam 55 18
SW174 Tet 55 09 SW1682 Tet 58 18
SW1349 Fam 58 09 S0177 Tet 50 18
SW830 Fam 55 10 SW2476 Hex 62 X
SWR136 Tet 58 10 SW1943 Tet 62 X
S0351 Hex 55 10 S0218 Tet 55 X
S0070 Hex 55 10
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=HA

21 SEBEGANIESMERRERME
AR T S M3 T R2TIAAAAE
65k TR AT 1B Is AL ZHEVE, BT AL R e % i
RPN P ESEIFTR AL S009055 47
REREZ, IKR174, SRR AL 5S0215 146
RrIEPRIE #1214, AEEHERETLR AL 5S010155 47
FERIA B T 204 734 &, L1057 JE A
DN AR Y A b K R O SO e e O EA

/NS AR TR B 1) A5 B DR B e 2 T A A
i ER, TR AN T8 e K1) 4 R TR B AR S5 A6 5 DR 4
e/ () o AR HE DR BEAE S AR08 45 R P 1 43
Fi(EI2)aT W, F:68—100 bpF1200-250 bpZs iy JE K
BEAE3AN i & P ZE AN K AR, AN TR] i 2 ) AR [R] 4 1
B AR B R ANFAE R ZE R AR
100150 bpyG [l N, 4R IIR 1557 L R 5 2
FIRMIER; RIMLE150-200 bpi A, TTARMEELT
FEPIBONL N TIRMIR . S48, £6250-300 bp



342 £ ¥ % F M Biodiversity Science

16 %

SR FE DR R BT RN, <e TR TLAR A8 6 3 I 1 23 A1
LT HABPIA R P R AL AR D]

70
60
50
40
30

"k %

20
10
0

SRR

Jinhua line |

SRR AR

Jinhua line IT

K IES
Jinhua linelll

Bl RIEEFMEFRESEREFEAPHLG. BPREH
FREGAEAELSHAERZENESLL, BEEFRERR
FEMERSHLFHESHMES L, MEKEFRERMA
AHMIONMUA EZ BRI HB BT .
Fig. 1 The distribution of microsatellite alleles in Jinhua pig
population. The black columns represent the percentage of
sample size of each line in the total population, the white col-
umns represent the percentage of allele number of each line in
total alleles of the whole population, and the grid columns rep-
resent the percentage of loci possessing 10 or more alleles in
the total loci.
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Fig. 2 The distribution of allele size range for microsatellites
in Jinhua pig population
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Fig. 3 The proportion of polymorphism information content
(PIC) of microsatellite loci

Table 2 Estimation of mean genetic variability of Jinhua pigs at 65 microsatellite loci

ES L SE R B R @R TSP WA MERI A HE ZAEEEY
Breed Na N, H. H, PIC
GMEPEIAR Jinhua line 1 8.9 3.5 0.591 0.381 0.558
4811 Jinhua line 11 10.0 2.8 0.549 0.399 0.514
SGEPEILA Jinhua line ITT 9.7 25 0.626 0.442 0.586

Na, No. of alleles; N., Effective number of alleles; H., Expected heterozygosis; H,, Observed heterozygosis; PIC, Polymorphism information content.
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Fig. 4 Hardy-Weinberg Equilibrium (HWE) test for microsa-
tellite loci in each Jinhua pig line. Black region represents the
number of loci that deviate from H-W Equilibrium.

S0228. SW2008. S0227. SW911. SW632. S0101.
S0070. SW1111. SW830. S0005; ITLZ ik £ ¥y
FIAE FL(W969.SW1377.SW452,.SW1897.SW2142,
SWR1120. SW1843. SW1030. SW2155. S0177.
SW1564. S0101. S0217. SW295. SW1111. S0005.
S0026)3L174 0 HARN AL TAFHARAS . 7 W
S R3S N R 1)K o A 1R w25 T Hardy-

Weinberg - fii, F & 155 T1ER 1A B 1 1l 7 25 1
AL s BOFH ZE AN K (1 4) 6
23 SHIERERTHHX 5755 S Ay i
ok

AR s Wk R T 9% B BRI 1t A% 2 AP ST
THRI 7 HERE 304 B T2 AT 4(S0101 . S0215.
SW24. SW632. SW911. SW936. S0178. S0218.
S0225. S0228. SW951. S0002. S0026. S0155.
SW72. SW857. S0070. S0226. S0217. SW902.
SWI111. SW2476. SW295. SW742. SWR1004.
S0143. SW1067. SW2410. SW769. SW830)%}4x
e BB ELAE R . —AEIAE . oL . N LR
3o D PEAE S BRI T I TR 2 ARG, VAT
A T] B 38EA 231E R B F s e FIE RN (6 3) . Z5 L 18
71N, FROME LR R/ INARE LR T R ast A% oA s /s, R
0.1028; ‘e A5 e st 4% o0 A0 R A A,
539 720.1503F10.1765; {H 55 FLAR A4 [ 1) 152 4% 43
BN AT LR BV N EN ot e |
WM Fst = 0.1883), (HEAT SR B4 /L%
Ko SR TRMILRAS S0 AL ) (5%
bR, TS AR L T s AR AR X N . A
SE RV 0 Bl SR, /N L g R oo L T K
(Nm = 2.1819), FAMEATT S AR H4 1] ()45 R i A
R A 1.1664511.4133), S HEFETTLR AR [A]
HFEPIR (N, = 1.0777) KT EAT 5 TR ) 1) 55 R
(3 591240.4325F10.4408) .

R3 N EERERAMEMS M ERIEIEES HEFs, ETARERRN. LA

Table 3 Genetic differentiation (Fgst, below the diagonal) and the number of migrants per generation (N,,, above the diagonal)

among Jinhua pig and other pig breeds

MR SFWIR SEBIR R S /N SRl L1
Jinhua I Jinhua II Jinhua Il Erhualian Jiaxing Black Small Meishan =~ Middle Meishan ~ Shengxianhua

SEIETR 0.4325 0.4408 0.3855 0.3410 0.3799 0.4481 0.3057
Jinhua I
SHEREUR 0.3663 1.0777 0.3910 0.3272 0.3722 0.4522 0.2872
Jinhua II
K AN EN 0.3619 0.1883 0.3656 0.3205 0.3734 0.4499 0.2707
Jinhua III
i3 0.3934 0.3900 0.4061 0.8075 1.1664 1.4133 0.5166
Erhualian
S 0.4230 0.4331 0.4382 0.2364 0.6684 0.7809 0.3666
Jiaxing Black
JNKEFLL 0.3969 0.4018 0.4010 0.1765 0.2722 2.1819 0.3388
Small Meishan
gL 0.3581 0.3560 0.3572 0.1503 0.2425 0.1028 0.3076
Middle Meishan
U SL4% 0.4499 0.4654 0.4801 0.3261 0.4319 0.4879 0.5627

Shengxianhua
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