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Tab. 1 Primers used in this experiment
(53" / /bp
primer sequence (5'-3") T product size
F1 TGAGTGTCTAGCGCTTTTTCCTTTC 6.0 - 2 Le63
R1 AGGAGAAGCCAAAGCAGAGTGTC exon 1-partial intron 2
F2 AATAAACCAACAGGCTATGGCC 6.0 3. 4 668

R2

AACGCTCACACTATAGCACCAGATC

exon 3-partial intron 4
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Tab. 2 Primers, restriction enzymes and restriction fragments

SNP ( ) /bp
SNP locus primer restrictit(;rr; ;Zaytrlr::geacﬁon lengt?r;)é'r;eesnttr;ction
1 AI1307G F1: TAATACTGCCACTTACTAGCGTGCC Pdm I AA: 442
- R1: AGGAGAAGCCAAAGCAGAGTGTC 37 ) GG: 304 138
3 C6T F2: AATAAACCAACAGGCTATGGCC Bpu 11021 TT: 668
- R2: AACGCTCACACTATAGCACCAGATC (37 ) CC: 443 225
, 6 13 36, 10 13
15 43; 3 C6T CC TT CT
SPSS GLM 13 7 34, 8 16
IGF-1 SNP 42 ,
/ / , 1_A1307G  AA
) 6 ( 3
SPSS GLM , 121
2.1 SNPs SNP
6 ; , , 1 _A1307G
SNPs , 1 2  SNP : (P>0.05),
1_A1307G, 2 31 bp; 1_GI1319T, (P<0.05), AG GG
2 18 bp 3 1 SNP 3 C6T (P<0.05),
3 C6T 36bp 3 (P<0.01), TT CT
2/1 172 2/1 cC ;CT TT
2.2 ,
1_A1307G / (P<0.05),
1 _A1307G 3 C6T AG / GG
1 3 3 C6T / (P<0.05), TT

, 1 A1307G  AA GG AG CT / cC ( 3)

GA GA AA AA GA GG GG GAGA GA GGGG M GA GA GG GA GA GA GG GG GA AAGA GA bp

442
304

TTTT TT TTTTI TT TT CT CC CT CCCT M CCCC CC CC CT CT CC CC CC CTCT CC bp
668

443
225

1 2 SNP

A: IGF-1 1_A1307G; B: IGF-1 3_C6T. M: DL1000

Fig. 1 Electrophoresis patterns of different genotypes in two SNP loci
A:intronl A1307G. B: intron3_C6T. M: DNA maker (DL1000).
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Tab. 3 Correlation of different genotypes with body shape and weight gain in 121 tilapias

sex

trait

locus genotype number /g weight gain / height/length / thickness/length

AA 6 426.3+131.9 0.385120.0415 0.1959+0.0055

male GG 13 483.8+150.3 0.3837+0.4862 0.2038+0.0119

1 AG 36 527.6x114.2 0.3859+0.4301 0.1969+0.2015
A1307G AA 10 341.7+104.1° 0.3646+0.0229 0.1884+0.0109™
female GG 13 322.5+73.9° 0.3452+0.0932 0.1798+0.0509°

AG 43 371.7467.2° 0.3704+0.0167 0.1967+0.0117°

CC 13 436.8£127.7° 0.3919+0.1729 0.199120.0110

male TT 7 561.8+96.1° 0.4023+0.2425 0.1962+0.0167

3 CT 34 518.7+126.2° 0.3836+0.0422 0.1978+0.2010

CeT cc 8 369.4+£52.748 0.3317£0.0119° 0.1809+0.0681
fomale T 16 311.5+89.3° 0.37110.0247 0.1879+0.0129

CT 42 372.9469.14 0.3683+0.0146° 0.1958+0.0095

: (P<0.05),
(P<0.01).

Note: different small letters indicate significantly difference between different genotypes within the same gender at 0.05 level; and differentcapital
letters indicate significantly difference between different genotypes within the same gender at 0.01 level.

2.3 SNPs AG GG AA :
, 60 (P>0.05) 3 C6T CT
3 12, 417 TT (P<0.05), TT CT
SNP cc , (P>
, , 1_A1307G 0.05) :

#4 ANTREETIES IGF-1 AEERER SEEMEFEAHEXNE
Tab. 4 Correlation of different genotypes with body shape and weight gain in 417 tilapias

SexX

trait

loci genotype number /g / /
weight height/length thickness/length
AA 12 468.9+133.5 0.3983+0.0156 0.1996+0.0169
| GG 29 514.4£90.6 0.3934+0.0259 0.1943+0.0152
male
1 AG 105 519.0+137.8 0.3990+0.0201 0.1954+0.0195
A1307G AA 30 335.34£92.5 0.3756+0.0174 0.1956+0.0125
GG 96 335.3£96.4 0.3718+0.0425 0.1924+0.0246
female
AG 145 347.6£96.9 0.3739+0.0325 0.1971+0.0198
CcC 31 507.5£113.5 0.3957+0.0224 0.1977+0.0164
I TT 31 519.3£125.5 0.3995+0.0183 0.1957+0.0210
male
3 CT 84 511.3+£140.8 0.3982+0.0216 0.1944+0.0188
CoT cC 94 349.5£94.4° 0.3726+0.0429 0.1979+0.0251
TT 46 315.3+80.7° 0.3751+0.0346 0.1915+0.0112
female
CT 131 352.6+96.4° 0.3738+0.0334 0.1958+0.0205
(P<0.05).

Note: different small letters indicate significantly difference between different genotypes within the same gender at 0.05 level.
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Effects of IGF-1 genotype on weight gain and body shape in GIFT
strain Oreochromis niloticus
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Abstract: Insulin-like Growth Factor 1 (IGF-1) is one of important genes controlling growth and development in
animals. By comparing with exonl- partial intron 2- exon 3- partial intron 4 sequences of IGF-1 from six indi-
viduals of Genetically Improved Farmed Tilapia(GIFT) strain, we identified three SNPs on IGF-1 in this study,
including intronl_A1307G, intronl _G1319T and intron3_C6T. PCR-RFLP was performed in intronl A1307G and
intron3_C6T genotypes detection on 121 individuals from five families of GIFT strain. The results of correlation
analysis showed that intronl A1307G was significantly associated with female fish weight gain and the ratio of
body thickness/length (P<0.05). The weight gain and thickness/length ratio of female fish with AA genotype were
significantly higher than those of female fish with GG type (P<0.05). However, the correlation of genotypes with
those traits in male fish was not significant(P>0.05). Intron3_C6T was significantly associated with weight gain in
both male (P<0.05) and female (P<0.01). The weight gain of male fish with TT and CT genotype was significantly
higher than that of male fish with CC type, while the weight gain of female with CT genotypes was significantly
higher than that of female fish with TT. Intron3 C6T was also significantly associated with height/length ra-
tio(P<0.05) in female fish. The height/length ratio of female fish with TT and CT genotypes was significantly
higher than that with CC(P<0.05). In order to verify the performance of the screened markers in other families, we
detected the correlation between intronl  A1307G, intron3_C6T genotypes and weight gain among 417 individuals
from 60 families of GIFT strain(averaging seven individuals per family), and similar results were observed. The
diverse genetic background and smaller size of samples resulted in the decreased correlation significance. These
results showed that genetic background and sample size should be considered during molecular maker screening.
And the two molecular markers of intronl  A1307G, intron3_C6T identified in this study could be used as refer-
ence in GIFT strain breeding.
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