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ABSTRACT In order to determine the genetic diversity of Takifugu rubripes at five main
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culture areas in China, twenty pairs of microsatellite primers were tested on populations from
Wendeng (WD), Laizhou (LZ), Japanese 1(J1), Japanese 2 (J2) and Tanghai (THQ). It was
found that 12 pairs (60%) of the primers displayed polymorphism. The number of alleles of the
five populations ranged from 2 to 8, and the average observed heterozygosity was 0. 27, 0. 26,
0.18, 0.25, 0.20, respectively; the average expected heterozygosity was 0.55, 0.57, 0. 69,
0.71, 0.62, respectively; the order of polymorphism information content (PIC) was J2(0. 65)
>J1(0.63)>THQ((0. 55)>1.72(0.51)>WDC(0. 48). The results showed that: (1) genetic dis-
tance between WD and LLZ was 0. 233 6, which was the lowest; the genetic distance between 1.Z
and J1 was 0. 624 2, which was the highest; (2) the genetic diversity of WD was moderate
(0. 25<<PIC<C0.5), while that of LZ, J1, J2 and THQ were relatively high (PIC=0.5). The
analysis showed that the genetic diversity of T. rubripes at China’s main culture regions was
very high, and therefore, the populations had relatively high potential for genetic improvement.
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Table 1 Information of samples
. FEA R . FEATE R iR FEAE IR
B A T o O F1 3 * 4
S | Number of samples S ling date( , Average body length of Average weight of
S i -
ample name (Mantissa) (F&) amphing datetymm samples (cm) samples (g)
WD 30 2010-05 33.8+1.2 843.74106.0
LZ 30 2010-05 21.4+1.6 215.4438.9
J1 30 2010-11 22.0+1.5 225.0435.4
J2 30 2011-05 1. 10 0. 10
THQ 30 2010-11 54.14+3.6 3 923.9+860.3
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Frms54 TEMRAr REAAD HEZ5 R UL 1, BERCHIK S R R . 12 X 28519 % Fms57 . Fms89 . Fms106 £
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Table 2 Sequence and its repeats of twelve microsatellite marker primers used in this study,

and specific annealing temperature for PCR amplification

Hk [A] ER7)=]] Eiv-s ] hBR B B O B
Locus Primer sequence (5'-3") Repetitive motif Length of fragments(bp) Annealing temperature(°C)
Fms32 ACACCGCTCAATGCAAACTC (GT) o (GCCTGCT) (GT) 1, 148 61

AATGTGGCGGCTACTTTCAG

Fms54 CAAATGTGTGAGGGCAGTTC (CA) 3, 328 63
CATTTCCAAGCGTGTCTCCT

Fmsb56 TGCAAAGTGAGGACATCTGG (GT)ar 332 63
TCAGCCTTGCACATTTTACG

Fmsb57 CCAGCACAGGCACTTCAGAT (CA) 3 158 60
ATTCTGAGCATCCGCATTGT

Fms58 TGGGTCCAGGTAAAAAGTCC (GD32 327 63
AAATGAATGCACACCACAGC

Fms66 TTAATTGGACGTTGGCTTGC (GT30 323 61
CACAAACAGGCTCGCACATA

Fms72 AAAACCATCCAGCACTCCAA (AC) 24 325 62
TTGCAGCGATAAAAGGGAAG

Fms75 GGCTTTACCGAGGTGTTGAG (CA) 24 123 62
TGGAATCTGTGCCCTCATCT

Fms89 CGTCATGATCCAACACAAGA (AATC) 11 (ATCD) 7 319 62
CGCACACATACACGAGTTCA

Fms90 CACGTAAACGAGCAACCAGA (CA) 2 154 60
ACCTCCCTGTCCTGATTGTG

Fms106 TCTACGGCGGACATCTCTTC (GT) 36 355 63
CTCCGCGCTCTAAAAGTCAG

Fms118 ACTGGACCCTGTGTTGCTCT (CA) 355 62

CCTCAGTGGTGCCAGTGTAA

m-kelf e '~ - s ;M i
2.3 BEESHEMESW T ™ e D ™ '-*'”"U -
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WD.LZ.J1.J2. THQ & ¥ (46 ¥k Fig.1 Polyacrylamide gel electrophoresis of loci Fms54 in LZ, WD
2.55.2.53.3.50.3. 65.2.85: L A[E B4 and THQ populations(indicated by a, b and ¢, respectively)
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SRR RS 20100, %%ﬁﬁﬁﬁ 5 ANLL 6 7R 75 ol B AR UL 2% 4 B (Ho) 7E 0. 00~0. 78 Z [a] , - 3 B &
WH0.27.,0.26,0.18,0.25.0.20; ol W B 242 4 FF (He) 7E 0. 23~0. 85 Z ], SE-¥{H K 0. 55,0. 57.,0. 69,0,
71,0.62, HARKTHEIRILE 4 X3R5, DL ESHRASG ZREPERR R R W], WD BER R 8 Z R b 2
BV LZJ1.J2 L THQ & 2 K. LRSS 800 5 D REIRRIE — & 2 7 0 20 &K 3
FEAR A B W F K- (P>0.05)
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Table 3 Observed number of alleles of 12 microsatellite loci in five T. rubripes populations
HAE Locus WD(n=30) LZ(n=230) J1(n=30) J2(n=30) THQ(n=230) % K Max S Ave
Fms32 4 3 4 3 3 4 3.4
Fmsb54 3 2 4 6 4 6 3.8
Fms56 3 5 5 4 3 5 4
Fms57 2 4 8 6 3 8 4.6
Fms58 4 4 4 5 3 5 4
Fms66 2 4 3 4 5 5 3.6
Fms72 3 3 5 4 2 5 3.4
Fms75 6 5 3 3 3 6 4
Fms89 4 3 7 6 8 8 5.6
Fms90 5 5 6 6 4 6 5.2
Fms106 2 3 6 8 4 8 4.6
Fms118 5 3 5 6 3 6 4
SH{H Mean 3.6 3.7 5 5. 3.8
x4 SHNUBEFRFHBEEPICESEECERENEMERY
Table 4 Polymorphism information content and effective number of alleles in five populations of T. rubripes
3 P WD(n=30) LZ(n=30) J1(n=30) J2(n=30) THQ(2=30)
Locus Ae PIC Ae PIC Ae PIC Ae PIC Ae PIC
Fms32 0.48 2.17 0.41 1. 99 0.50 2.22 0. 46 2.08 0. 45 2.04
Fms54 0.55 2.67 0.22 1.33 0.69 3.83 0.71 3.99 0. 50 2.22
Fms56 0.33 1.58 0. 65 3.35 0.68 3.74 0.53 2.57 0.57 2.80
Fmsb7 0. 26 1.45 0. 46 2.01 0.68 3.53 0.77 4.97 0.53 2.50
Fms58 0.69 3.79 0.57 2.65 0.62 3.13 0.69 3.83 0.54 2.64
Fms66 0. 37 2.00 0.67 3.54 0. 50 2.32 0.52 2.38 0.71 4. 06
Fms72 0. 26 1.40 0.41 1. 84 0.64 3.26 0. 60 2.94 0.37 1. 95
Fms75 0. 70 3.81 0.67 3. 60 0.32 1.54 0.47 2.13 0.32 1.54
Fms89 0.63 3.17 0. 56 2.72 0. 80 5.957 0.73 4. 24 0.81 6.00
Fms90 0.59 2.85 0.63 3.11 0.76 4.78 0.69 3.63 0.62 3. 11
Fms106 0. 20 1.29 0. 26 1. 40 0.73 4. 33 0. 81 5.82 0.52 2.33
Fms118 0.74 4.43 0.57 2.80 0.68 3.74 0.78 5.17 0.59 2.97
1§ Mean 0.48 2.55 0.51 2.53 0.63 3.50 0.65 3.65 0.55 2.85
x5 HERAERAMNEEE
Table 5 Expected heterozygosity and observed heterozygosity
3 A JRE WD(n=30) LZ(n=30) J1(n=30) J2(n=30) THQ(n=30)
Locus He Ho He Ho He Ho He Ho He Ho
Fms32 0. 00 0.55 0.08 0.51 0. 00 0.56 0.05 0.53 0. 38 0.52
Fms54 0.58 0.64 0.29 0.25 0.46 0.75 0.25 0.77 0. 00 0.56
Fms56 0.08 0. 38 0. 25 0.72 0.00 0.75 0.78 0.63 0. 00 0. 66
Fms57 0. 00 0.32 0.08 0.51 0.25 0.73 0. 04 0.82 0.08 0.61
Fms58 0.17 0.75 0.13 0. 64 0. 00 0.70 0.29 0.75 0. 00 0.63
Fms66 0.52 0.51 0.75 0.73 0. 00 0.58 0. 00 0.59 0. 00 0.77
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KE WD(n=30) LZ(n=230) J1(n=30) J2(n=30) THQ(n=30)
H A JAE
Locus He Ho He Ho He Ho He Ho He Ho
Fms72 0.08 0.29 0. 04 0.47 0. 25 0.71 0. 00 0.67 0. 67 0. 50
Fms75 0. 25 0.75 0.17 0.74 0. 00 0. 36 0. 00 0. 54 0.13 0. 36
Fms89 0.58 0.70 0.70 0.65 0.08 0. 84 0. 00 0.78 0.58 0. 85
Fms90 0.67 0. 66 0.54 0. 69 0. 46 0. 81 0.46 0.74 0.33 0. 69
Fms106 0. 26 0.23 0.08 0.29 0. 54 0.79 0.71 0. 85 0.21 0.58
Fms118 0. 00 0.79 0. 00 0. 66 0.08 0.75 0.42 0. 82 0. 00 0.68
¥J{d Mean 0.27 0.55 0.26 0.57 0.18 0. 69 0.25 0.71 0.20 0.62
Fz6 Nei'strEBEHMERBEERS
K4
2.4 %*ﬁjﬁ Table 6 Nei’s genetic identity and genetic distance
5 0 5 R — TR Bk FeR M Populsion WD 1z 11 p THQ
(ﬂ%tﬁja?jé% 2008), 5 /I\g::‘g,ﬁgzl“ﬂ Nei’ s iﬁ{?ﬂﬁ% WD e 0.6084 0.5910 0.6095 0.7917
N > N LZ 0.496 8 A 0.5357 0.6110 0.7152
Bt A MU W3 6. WD Rl THQ BE1A 18 4% 1 5 0 §
J1 0.5259 0.624 2 o 0.748 4 0.712 7

/N2 0,233 65 L7 F 1 BB AL R B B K,
0.624 2; WD Fil THQ # A& A0l )& N 0.791 7, %
K LZ A J1 REARBAL A RLEE y 0. 535 7, fe/h . 3%
WP Fh 43 B T 345 B9 45 SR — 2. H Popgene

J2 0.4950 0.4926 0.2899 e 0.729 6
THQ 0.2336 0.3352 0.3388 0.3152

TE X LT Nei”s st 2 BE B X M2k 1o Nei”s 8240 B

32 Version 1. 32 2l K (K 2) . I 2 s, )
WD Al THQ #EAR R — 32,71 Ml J2 BEAR 3N { 1z
—3WD M THQ Ry — 5. 5 LZ #EAR 2
Ko J1 M T2 BEARAE R — B2k, 020  0.15 010 005  0.00

p A Bl 2 5 ALIEE AR D7 il i UPGAMA 3%
3 g Fig.2 Dendrogram of five populations of T. rubripes

using UPGAMA for clustering
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PR AN ) 35 4 XA A M 1 5 AN 21 668 7R Ot B A R RRE E 47 3 T A i it AL 2 M 2 T L B9 R L BR WD
FER(PIC=0.48) J& T EZ B4 AR PICHY & T 0.5, AR EZE/KF. WD ik PIC Z28FE
FrE AR T 0. 5 HAEIT 0.5, UL, H FABFSE 19 5 AL 88 7R Jy SOk , BR8P0 1 R T R i &
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