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Tab.1 The collecting place and broodstock source of Litopenaeus vannamei

The name of broodstock

Collection sites

of broodstock Source of broodstock

Collection time

ZAl 2017 -02 - 10
HN F1 2016 - 11 -20
7ZA2 2017 -02 -10
7P 2017 -03 -12
DS 2016 —12 =25
1.2 DNA * 1%
1.2.1 DNA 05000 ( Quawell)

DNA



1.2.2 5’
8 N ( FAM ROX)
15-16 ( 2) .
2
Tab.2 The information for 8 microsatellite primer pairs of L. vannamei
(5 ‘t03,) /OC ) /bp
Fluorescent . Annealing Size of
Locus label type Primer sequence temperature alleles
F: GGCACACTGTTTAGTCCTCG
TUMXLv7. 121 FAM 56 192 ~246
R: CGAACAGAATGGCAGAGGAG
F: CCATGGCTTTCCTCTTCTTTC
TUMXLv7. 56 ROX 65 280 ~491
R: AGGTAGGGAAGTCGTGAGGG
F: TGTCGTTAGTGCAGCTCATTC
TUMXLv7.97 ROX 52 160 ~ 181
R: GGGGAGGAATAAGAGGAAAGG
F: GCAACGCAATATAGCTC
TUMXLvS. 176 FAM 52 162 ~ 166
R: TCAAGGGAACAAAGTCAAG
F: CATTGAAAACGGAATCCTCG
TUMXLv9. 178 ROX 57 194 ~200
R: GATATTCCCATCAACACAGCG
F: CTAAATAAATCACGGGTTGGG
TUMXLv10. 255 FAM 57 208 ~215
R: CCTTCTGGTTTACTGTTGAGGC
F: ATACGAAACACCCCATCCC
TUMXLv10. 312 FAM 59 165 ~177
R: GTGGTCTTACCTCGTGGCTC
F: GATCATTCGCCCCTCTTTTT
Pvanl815 ROX 55 126 ~ 139
R: ATCTACGGTTCGAGAGCAGA
1.2.3 PCR ( Fst) Fst  Slatkin’ s
PCR : 10 x PCR 2.5 o MEGA4. 0 5
pL. dNTPs (2.5 pM) 1.6 pL. (10 UPGMA
pM) 0.5 pL. (10 uM) 0.5 pL. o
DNA (100 ~120 ng/pL) 1 pL. TagDNA 2
(5U/pl) 0.3 pL. ( ddH, 0)
18.6 wL. 94°C 4 min 94°C 30 s 2.1
(57+6)°C 30 s 72°C 45 s 30 72°C 8 5
10 min  16°C 90 min-. 1.0% 75 8
PCR ( Na) 9.375
PCR TUMXLv7. 56 25 TUMX-
( SSR) o Lv8. 176 3 ( 3);5 8
1.3 ( Na)
( Na) . 3.875 ~7.000 ZA1 (3.875)
( Ne) . ( Ho) . ( He) HN 7p (7.000) ;
PopGene3. 2 o ( Ne) 2.632 ~3.719 ZA1
PIC_ CALCO. 6 (2.632) HN (3.719) (
(PIC) , Arlequin3. 5 4) .
( Fis) . Harde — Weinberg ( H — W) 5 8 PIC 0. 450
(P ). ( AMOVA) . ~0.918 PIC 0. 639



TUMXLv7.56 ( 0.918) TUMX- o ( Fis)
Lv8.176 (0.450) ( 3); 5 (0.147 ~0.305) ( 4) TUMXLv10. 255
PIC 0.498 ~0. 624 ZA2 7 ( Fis)
(0.624) ZAl (10.498); ( 3 5
TUMXLv10.312 DS PIC .
0.250 PIC 0.250 5 8 H-W
(0.280~0.913) ( 4), 40 (5 x 8 )
5 ( Ho) 0.410 ~ 14 H-W (P >0.05) 26
0.562 ZA1 (0.410) ZA2 ( Fis >0)
(0.562) ; ( He) 0.589 ~ H-W (P<0.05); 5
0. 687 DS (0.589) ZA2 7P, DS ZAl1. HN. ZA2
(0.687) ( 4), H-W (P <0.05)
( 4.
3 8 5
Tab.3 Genetic characters of 8 microsatellite locus in 5 broodstock populations of L. vannamei
b l(PIC)h_ ( Na) ( Ne) ( Ho) ( He) (Fis)
Locus ~ Polymorphic Number g A9 Observed Expected  Inbreeding
information content of alleles of alleles heterozygosity  heterozygosit coefficien
TUMXLv7. 121 0.751 13 4.329 0.487 0.772 0.101
TUMXLv7. 56 0.918 25 13.010 0.765 0.927 0.177
TUMXLv7.97 0.751 11 4.532 0.395 0.783 0.437
TUMXLv8. 176 0.450 3 2.085 0.227 0.523 0.586
TUMXLv9. 178 0.458 4 2.034 0.353 0.511 0.357
TUMXLv10. 255 0.562 4 2.712 0.874 0.634 -0.497
TUMXLv10. 312 0.485 5 2.269 0.479 0.562 0. 161
Pvanl815 0.738 10 4.164 0.429 0.761 0.395
Average 0.639 9.375 4.392 0.501 0.684 0.215
4 5 8
Tab.4 Genetic characters of 5 broodstock populations in 8 microsatellite locus of L. vannamei
H-W
(riey (N V) () (He) (i) (P)
Populations  Locus fﬁ}ii?;’?ﬁfiﬁ Number of ) per ~ Observed  Expected  Inbreeding  Hardy -
content alleles of alleles heterozygosity heterozygosity coefficient weinberg
TUMXLv7. 121 0.670 5.000 3.500 0.571 0.769 -0.467 0**
TUMXLv7. 56 0.799 9.000 5.444 0.571 0.879 0.410 0**
TUMXLv7.97 0.324 2.000 1. 689 0 0.439 0.281 0.072
ZAL TUMXIA8.176  0.353 2.000 1.849 0.428 0.494 0.453  0.014°
TUMXLv9. 178 0.280 2.000 1.507 0.142 0.362 0.039 1.000
TUMXLv10. 255 0.501 3.000 2.333 0.857 0.615 -0.260 (Vi

TUMXLv10.312  0.463 3.000 2.085 0.285 0.560 0.411 0**




4
H-W
(riey N UV () (He) (Fis) (P)
Populations Locus ll’rc:ggf:gg;c Number of Observed. Expected. Inbre.e(.iing Ha.rdy -
content alleles of alleles  heterozygosity heterozygosity  coefficient weinberg
Pvanl815 0.587 5.000 2.648 0.428 0.670 0.337 0~
0.498 3.875 2.632 0.410 0.598 0.150
TUMXIv7. 121 0.609 8.000 2.756 0.366 0.648 0.438 0"
TUMXLv7.56  0.912 19. 000 12.244 0. 866 0.933 0.109 0"~
TUMXLv7.97  0.556 8.000 2.452 0.400 0.602 0.339 0.028'
TUMXL+8.176  0.302 3.000 1.503 0.066 0.340 0.807 0~
N pumMxiee. 178 0.413 3.000 1.892 0.366 0.479 0.238 0
TUMXLv10.255  0.521 3.000 2.528 0.800 0.614  —-0.285 0"
TUMXLv10.312  0.514 4.000 2.489 0.600 0.608 0.014 0.565
Pvanl815 0.713 8.000 3.887 0.166 0.755 0.782 0**
0.568 7.000 3.719 0.454 0.622 0.305
TUMXLv7. 121 0.693 7.000 3.643 0.566 0.737 0.236 0
TUMXLv7.56  0.859 15.000 7.792 0.800 0.886 0.147 0
TUMXLv7.97  0.755 7.000 4.663 0.333 0.798 0.586 0"~
TUMXL\8. 176 0.529 3.000 2.475 0.400 0. 606 0.344 0.020"
ZA2 PUMXIN9. 178 0.550 4.000 2.514 0.300 0.612 0.514 0"
TUMXLv10.255  0.375 2.000 2.000 1.000 0.508  —1.000 0"
TUMXLv10.312 0. 544 4.000 2.597 0.633 0.625  -0.012 0.213
Pvanl815 0.687 8.000 3.495 0. 466 0.726 0.361 0"~
0.624 6.250 3.647 0.562 0.687 0.147
TUMXIv7. 121 0.600 7.000 2.719 0.566 0.642 0.115 0.138
TUMXLv7.56  0.865 18.000 7.894 0.900 0.888 0. 044 0.112
TUMXLv7.97  0.657 9.000 3.114 0. 466 0.690 0.343 0"
TUMXL\8. 176 0.461 3.000 2.269 0.200 0.568 0.652 0**
2P TUMXLYW. 178 0.472 4.000 2.130 0.400 0.539 0. 261 0.057
TUMXLv10.255  0.522 3.000 2.542 0.866 0.616  —-0.414 0"~
TUMXLv10.312  0.408 4.000 1.945 0.400 0.494 0.193 0.439
Pvanl815 0.786 8.000 5.325 0.633 0.826 0.236 0.051
0.596 7.000 3.492 0.554 0.658 0.179
TUMXLy7. 121 0.752 8.000 4.627 0. 666 0.797 0.172 0.138
DS TUMXLvI.56  0.734 8.000 4.295 0.633 0.780 0.203 0.112
TUMXIV7.97  0.645 6.000 3.185 0.300 0.697 0.570 0
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H-W
(piey (N VD () (He) (i) (P)
Populations Locus fﬁiﬁi‘;ﬁ’;ﬁﬁf Number of Observed. Expected. Inbre.e(.iing Ha.rdy -
content alleles of alleles  heterozygosity heterozygosity coefficient weinberg
TUMXIA8. 176 0.459 3.000 2.181 0.133 0. 550 0.761 0**
TUMXLv9.178  0.375 3.000 1.823 0. 166 0. 459 0.641 0.057
TUMXLv10.255  0.416 3.000 2.095 0. 866 0.531 -0.664 0**
DS puMXIi0.312  0.214 3.000 1.307 0.133 0.239 0. 446 0.439
Pvanl815 0.599 5.000 2.843 0. 500 0. 659 0.244 0.051
0.524 4.875 2.795 0.425 0.589 0.296
H-W P<0.05; ** H-W P<0.01,

Notes: ~ was significant deviation from H — W balance P <0.05; ** was significantly deviated from H — W balance P <0.01.

2.2 (0.199) ; 7A2 VAY
5 HN 7A2
( Fst) (0 < Fst <0.05) Fst 0. 050
0.028 ~0. 199 ( 5o ZA2 ~0.199 0
7p Fst (0.028) (P
. ZAl DS Fst <0.01) .
55 Fst
Tab.5 The genetic differentiation ( Fsf) of 5 broodstock populations of L. vannamei
Populations ZA1 HN 7A2 7p DS
7ZA1
HN 0.102
ZA2 0.117 0.047
7p 0.143 0.080 0.028
DS 0.199 0.191 0.109 0.061
5 AMOVA 89.35%
10. 65% ( 6)
6 5 ( AMOVA)
Tab.6 AMOVA analysis among 5 broodstock populations of L. vannamei
1%
Variation source d.f. Quadratic sum Variance components Percentage of variation
Among populations 4 85.30 0.30 10. 65
Within populations 295 749.35 2.55 89.35
Total 299 834. 65 2.85 100
5 7A2 7P
Slatkin” s ( 7) (0.029) ZA1 DS
0.029 ~0.249 (0.249) , UPGMA



( 1) DS 4 HN
ZA2 7P . ZA1 . DS o

75 Slatkin’ s
Tab.7 Genetic distances on 5 broodstock populations of L. vannamei

Populations ZA1 HN 7A2 7p DS
ZA1l
HN 0.113
7ZA2 0.132 0.050
7P 0.168 0.087 0.029
DS 0.249 0.236 0.122 0.065
ﬁ: - )
HN
] — H-W 7P
DS DS 5 H-W
: | : : | 6 (P
0.08 0.06 0.04 0.02 0.00
. ) N <0.05) 40 (5 x 8
B 1 5 ANNHEIMREAREEAEE T Slatkin’s i=EEE o6 H-w
iy UPGMA B E ) -
Fig.1 Dendrogram based Slatkin’s genetic distance
20
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o Barker ' 5
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Fis <0. 439)
o Fst
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Analysis for genetic diversity of broodstock
populations of breeding Litopenaeus vannamei

CHEN Jinhao' ZHENG Jinbin' WANG Panpan' LI Tianjiao'

MAO Yong' * WANG Jun'
(1. College of Ocean And Earth Sciences Xiamen University Xiamen Fujian 361005;

1
SU Yongquan
2. State Key Laboratory of Marine Environmental Science Xiamen University Xiamen Fujian 361005)

Abstract: Eight pairs of primers were selected to analyze the genetic diversity of five random broodstock pop—
ulations (ZA1 HN ZA2 7P and DS) of Litopenaeus vannamei by using microsatellite labeling technolo—
gy. The results indicated that a total of seventy — five alleles ( Na =75) were detected with eight pairs of
primers in five populations with average numbers of alleles as Na =3. 875 ~7.000 average effective num—
bers of alleles as Ne =2.632 ~3.719 and average polymorphism information content as PIC = 0.498 ~
0. 624. The average observed heterozygosity ( Ho) was 0.410 to 0. 562 and the average expected heterozygosi—
ty (He) was 0.589 to 0.687. The average number of inbreeding coefficient ( Fis) of each population was
0.147 ~0.305 indicating a high degree of inbreeding in each population and the absence of heterozygotes.
Except population ZP and DS  other groups deviated from equilibrium significantly at multiple microsatellite
sites ( P <0.05)

variation analysis results showed that the genetic differentiation coefficieant ( Fst) was 0.028 ~0.199. Ac-

which indicated that most groups had the phenomenon of heterozygote deficiency. Genetic

cording to Fst calculation the genetic distance of Slatkins was between 0. 029 and 0. 249. The results of this
study showed that there were a different level of inbreeding phenomenon in the five broodstock populations of
L. wvannamei. In this paper the genetic diversity of five broodstock populations of L. vannamei in xiamen
was analyzed in order to clarify genetic structure germplasm resources and inbreeding degree of broodstock
populations of L. wvannamei in Xiamen and provide background information and suggestions for purification

optimal protection rejuvenation and genetic breeding of germplasm resources of L. wvannamei for this area.

Key words: Litopenaeus vannamei, genetic diversity; microsatellite; genetic breeding; inbreeding depres—

sion



