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Analysis of genetic diversity of GIFT strain Nile tilapia
( Oreochromis niloticus ) during selection processing by microsatellites

XIE Xiao-yong'?, LI Si-fa!, CAI Wan-qi
(1. The Key Laboratory of Aquatic Genetic Resources and Aquacultural Ecology Certificated by the Ministry of Agriculture ,
Shanghai Fisheries University , Shanghai 200090, China
2. South China Sea Fishery Research Institute , Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract : 19 microsatellites were used to observe and analyse the genetic variation of selected generations of GIFT
tilapia ( Oreochromis niloticus) . During selection processing, 19 polymorphic microsatellite loci were used. Total
of 115 alleles were found among the five generations of 100 individuals. The number of alleles per locus ranged

from 3 to 11, with allele size ranging from 70 to 270 bp. The average gene diversity indices of the base
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population F,, and selected generations, Fg, F;, Fg, Fy were (0.3083 +0.1834),(0.2982 +0.1889),(0.2923
+0.1898),(0.2572 £ 0.1923),(0.2743 £ 0.1597) , respectively, which suggested that the selected populations
were getting pure generation by generation. AMOVA analysis showed that there were 93.24% of total genetic
variation derived from genetic diversities within population, 6.67% from among populations. Nei’ s (1978)
genetic identity between Fy and Fy, F; was 0.943 5 and 0.942 2, between F, and Fg,Fy was 0.933 2 and 0.930
3, respectively, which was relatively lower. Nei’s(1978) genetic distance between F, and Fs, F; was 0.058 1
and 0.059 5, between F, and Fg, Fy was 0.069 1 and 0.072 2, which was relatively larger. Pairwise F values
were 0.037 68, 0.064 370 between F, and Fs, F;, respectively, averaged 0.051 03; and 0.060 93, 0.075 87
between F, and Fg, Fy, respectively, averaged 0.068 40. These results showed that there were a minimal, but

could be monitored genetic differentiation caused by nine generation of selection in Nile tilapia, the genetic

structure of the “New GIFT tilapia” Fy_, was more stabler than Fy_; .
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F B B3 M (B ERECH 1 000) .

1 23 45 67 89 1011121314151617181920212223242526

2 %

2.1 EEBREBERASHEENTL

KA 1OMMBEG Y EE F M 5 ik
BRI IL 100 ENMEASAT T ST, S8 E
PCR #HARRER KIRE, A YWHRE Y 1Y
AN W FIEFS], EE L. RA 8%
5% TR0 s T P O 52 {1 L L K, DNAL 4577 40 B8 3 2R
. EBIMBARR,&510Y 118 0 5500 5 F 5
SRR 3~ 114, 3 115 AN EE , K/ANVE 70 ~
270 bp. & 1-a,b F7m 23 51 k514 UNH212 Hil
UNH172 7£ 5 P& R AR P B 0 9 38 EE .
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Fig.1 PAGE pattern of microsatellite DNA

a:5|%) UNH212;b:5|4) UNH172

a: primer pairs UNH212; b: UNH172

1-5:Fy;6—10:Fy;11 — 15:F, ;16 — 20: Fy;21 — 25: F, ;26 : Marker(pBR322DNA/ MspT )
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Tab.1 Genetic diversity of five generations of New GIFT tilapia during selective processing

ke
R EE7E ZBMAENIB(%)  petky F 8% population specific - 5 5 Z 4 1: (mean + SE)
. number of percentage of s average gene

generation . 2" F,, indices Lo .

primers polymorphic sites diversity over loci

F, 19 83.87 0.079 10 0.3083 +0.1834

Fs 19 81.74 0.064 82 0.2982 +0.1889

F; 19 77.39 0.071 85 0.2923 +0.1898

Fy 19 73.91 0.074 94 0.2572+0.1923

F, 19 81.30 0.057 52 0.2743 £0.1597
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22 EBHEBREBEEER

TEF R A 6] AH L R BRI st AZ BE BS AN 3R 2 B
No IR BE A E] B AH LM R BN 0.904 7 ~
0.921 9, 1R Z B IE 5 R AL PE REH0.925 4 ~
0.943 5, FIFR T35 J7 ¥ B 45 B 0% B 44 B) AH 01 R
BB E R WA R E , EERR 5 N BEKE A
— B W% . FoA, BEAAR IR A9 AL IE AR 22 )5 AH
R B, 5 F.F Z 45 4 0.943 5 A
0.942 2, HHX B ;M F, 5 Fp By Z 18 23 51 K

0.933 2710.930 3, X 8K, BEEH F, 5 F.
F; Z 18143 %150.058 1H10.059 5, 1%} % /)7 ; i F,
5 Fy Fy Z 843 150.069 1#10.072 2, # % £
Ko

5T Z 5B (AMOVA) 45 &89, BE (R 18] 7
ZHEAFTENG6.67%, MAAKANTEZ LSBT ERN
93.24% , 01K 3, UL L F R R E T 74K
Ry K UE T & AR AR R B8 £ 5F .

2 FEEFFEZBTEBEFRSHMHRA N HEERBREEFES
Tab.2 Nei’s genetic identity (above diagonal) and genetic distance (below diagonal) of
five generations of New GIFT tilapia during selective processing

AR Nei(1972) Nei(1978)
generation Fo Fs F; Fy F, Fo Fs F; Fy F,
F, - 0.9219 0.9209 0.9138 0.9071 - 0.9435 0.9422 0.9332 0.9303
Fq 0.0813 - 0.9191 0.9175 0.9169 0.0581 - 0.9398 0.9365 0.9398
F; 0.0824 0.0843 - 0.9165 0.9174 0.0595 0.0620 - 0.9351 0.9400
Fy 0.0902 0.0861 0.0872 - 0.9047 0.0691 0.0656 0.0671 - 0.9254
F, 0.0975 0.0867 0.0862 0.1001 - 0.0722 0.0620 0.0618 0.0775 -
TE ML LLT AR BB, XA R DL b Rt A% A 1) R B
Notes: The figures below the diagonal represent genetic distance, above the diagonal represent genetic identity
®3 FEEFFEEEIED 5 MK AMOVA 5317
Tab.3 AMOVA of five generations of New GIFT tilapia during selective processing
2B 5 R R £h::); 3 J5 22 B BRH 5 5 (% )
source of variation degree of freedom sum of squares estimated variance of components percent of variation
BN 4 264.760 1.38967(Va) 6.76%
among generations
| HEERPY 95 1819.566 19.15333(Vb) 93.24%
within generation
syl 99 2084..326 20.54300
total

BCXT LA F ME L3 4, Wright!®5A K, F 76
0 ~0.05 Z [A] R 7 BE A A] 38t % 731614055 50.05 ~ 0.
15 Z o R BB Z 0L 5550.15 ~ 0.25 Z [H]
RABRBAE LB R ;Y F, KT 0.25 B, /R
BIEESER K. AR F 5 F;.F, Z[8 F &%

14 0.037 68 1 0.064 37, F¥I{E K 0.051 03,
R ESMLBIE RIRZS. M F, 5 F.F, Z[H F,
{54 % K 0.060 93 F1 0. 075 87, F- ¥ H K
0.06840, KHAFHEF FASERMBAEDF
T ERERNBIE L.

®4 FEEFEERFTIRP S MR BEEN RN F EREBREPE

Tab.4 Pairwise comparison of F, values and their corresponding P

values of five generations of New GIFT tilapia during selective processing

4%, generation F, Fs F; Fs F,
F, - 0.018 02 +0.0121 0.000 00 + 0.0000 0.018 02 +0.0121 0.009 01 +0.0091
Fs 0.037 68 - 0.000 00 + 0.0000 0.018 02 +0.0121 0.036 04+ 0.0201
F; 0.064 37 0.084 68 - 0.000 00 = 0.0000 0.000 00 = 0.0000
Fg 0.060 93 0.057 26 0.116 41 - 0.027 03 £ 0.0194
Fy 0.075 87 0.047 29 0.065 67 0.065 62 -

EXAEUT N FE, AU ERMBE P E

Notes: The figures below the diagonal represent F,, values, above the diagonal represent their corresponding P values
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S, AT LI 45 SR Ry YA
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WFoT 45 R 2k T B IA] Nei(1972) A BE B 1y
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