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Polym orohisn s of intron 1, 3 and 4 of msulin-like grow th

factor I gene n largem outh bass

LIXiaohui BATI Junjie YE Xing HU Y in—chang
(Pearl River F isheries Research Institute Chinese Academy of F ishery Sciences Key Laboratory of Tropical &
Subtropical F ish Breeding & Cultivation Chinese Acadany of F ishery Sciences Guangzhou 510380, China)

Abstract The sequences of intron 1, 3 and 4 of the largemouth bass IGF -1 gene were isolated using priners
that designed from IGF-1 gene ¢DNA. PCR products of three introns were sequenced for detecting
polymormhisns The methods were developed for detecting polynomphisns Moreover the alleles frequencies
of four polymomphisns were caleculated in Chinese cultured population and American wild population The
results indicated: 1) The lengths of ntronl, 3 and 4 were 1 317bp 712bp and 1 941bp respectively
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2) Seven polymomphisms that included six SNPs and one insertion /deletion mutation were found in Chinese
cultured population and American wild population The polymomphisns in nton 1 were SNP G208A and SNP
G1070A (numbermeant relative position in each intron); The polymorphisns in intron 3 were "A" nucleotide
insertion /deletion mutation at 40 basepair and SNP G208A and SNPG1070A; The polymormhisns in intron 4
contained 20bp insertion /deletion mutation and SNP G1070A. The result indicated that there were abundant
polmormhisns in largemouth bass IGF -1 gene 3) The polymormphisns in introns 1 and 4 were genotyped by
RFLP. CRSRFLP and SSCP methods 4) In Chinese cultured population only SNP G1070A in intron 1 was
identified The frequencies of genotypes were not significantly different between two populations O ther three
polymomphisns did not exist in Chinese cultured population which suggested that genetic diversity was very
low n Chinese culured population
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KO WIRIE. —A SNP G /MIEAETLLAEER IGF DR 5 307 b (R 520 f ek A K g AR e 1Y
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Tab- 1 The primers of anplifying introns and genotyp ing polymorphisns of the larganouth bass IGF -I gene

514475 519 (5°3 ) BAHE (C)  #HFBKE (bp) F AR5
F. GTGGCATTTATGTGATGTCTTC
pl 63 1379 WET 1
R: AGAGGGTGTGGCTACAGGAGAT
F. AGTAAACCAACAGGCTATGG .
P2 58 1000 HETF 3
R: GGATGAATGACTATGTCCAGAT

F: GGACATAGTCATTCATCCTTC

p3 56 2025 HaT 4
R: CTACATTCKGTAATTTCTGCCCC
F. GCATCAGTAGTGGCACCTCT a7 1
pd : 62 211 W
R: CTCTGGCACCAAGTGGAAGT SNP G1070A
F. CAACTGTCCTGCATTTCTTGGT CG HET 1
p5 58 127
R: CCAGAGCAGTGAAACTCGTG SNP G208A
i F. TCCTCAATATCGTTGTCCTC i i HaT 4
P6 56 225 B
R. TCTATTACTGCACTCCCTG SNP G1563A
F. GAAATACGAGTTCTCCTCAC & 4
p7 : 58 232 /252 WaET
R, AATGTGGTAAAGGGACAG SN B

TR T RIZM LDy CRSRFLPAS i 14 L 3l 5%

L 4SNP 5 ik

N [ SR TR RN 26 [ B A B b S BEALPRE TAMFEAS. B GF EE ST L 3F1 4751, %
ZH| IR E M E ARG IR A B FE T4 M7 F Vector NIT Suite 8 O LUXF 434l 45 5 F-4% 1GF -1
FER ISR R
L5 SNPA stsrimiAny#r

K R AURN 7 638 53 9828 A TR
L5 1 [REMELIMTHKE Z 7S (restricted fragnent length polymorphisn, RFLP)

PR 7L N DI E S — 2R B8R0 DNA 78 _ERRF AL GEE R 4~6 bply R IAEEJFH ) FAEREF
LA YIEIN) DNABEZE, XFF—25 DNA TRt e /NI B BT B, B FRER R 28
e s A B BR SR L E YN 5 NI O B ) B K/ NFIELE - X Sl ) e BoPk o RFLP JF 0] AE
HLUK OISR R, ASS20e Y A RFLPIF SRR 1 ST IGF -BEN A&+ 1 LAY SNP G1070A, A&
SNP GLO70A 25 f PCR P4 A Hind BRI A VIBGEEY]. BEYIR R N . PCRF“Y) 5 ML Buffer 1 1
B 0.5 41, ddH.0 3 5 1, B4 80 B IR BEMEEI ik (AcriBis=—29:1), 140 Vi FJk
Ja R R A,

L 52 GiEPREIESTIAIS PCRi% (CRSPCR; created restriction site PCR )

CRSRFLPZMN 5 ML AR L& SNPI— M EERLEEN ML & % — AN B YA . 8 SNPHT A T
PCR RFLPAMT i —Fi ik, IGF-BERPNET 1 LA SNP G208A KA CRSRFLPTIEKI. #5HC5 14
G DIZ W HELS T4 dCAPS Finder 2 0(htip, //helix wustl edu/dcaps/dcaps htnl)[w]o
153 BEMRESBME (snglk-strand conformational polymorphisn, SSCP)

SSCPAELAG G o Bl i A 2L R 2 SNPAY 53k | H AR 2238 Orin S5 & BH, RIS . Higk
DNA F B2 E M 25 3T B 5 X Fh 7 A 28 4 32 B2 ol L PO SO L RO X 45 43 F P AH ELVE F 0 R 4+
[ 24 — MR A SRR, S R KRR, B Z 71 55 DNA Z3 T 155 bt
JegE e Z BN AR FI #9% E A 22500 DNA S F Al LLEa vk s B U, A Smhssr 7k
M GF-DEF NS T 4 BB SNP GI563A 4 SSCPR I 771, EAKE B . B 2 L PCR = #) i
6 UIRE G [ 980 HIBERE, O. 0250075 i, 0. 02500 23 | 10 mmol/L EDTA (pH & 0), 10004
1 BE2T. 99CARME 10 min SRIGVKIA 5 min 2 REFEPRIRAS, SR PCRZWIM 12048 15
TN s B e I v 3k (Acr’Bis:29’1) 10V /am Hyk 10~12 W5, R B @
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YT EAERKORS GF-IRREMNET L3 48975, I B E 78 1379 bp,
1000 bpfi 2 025 bp, B FTEFH SR EES 1GF -1 DNA X EMESNE T 75 W& 7 1 3F1 44
A 1317 bp, 712 bpfil 1 941 bp 3 HAE T 54ME TR S GTAGHIN,
2. 2 SNPAS s 7 £ AR ) 4

B g B E e AN BEARIG AR IR 64 SNPsHFI—/MEN BRRRAE (& 2), Hp 2/~ SNPsfi T
MET 1L A 2080 1 OTORBIERER A T GARAE HMEN S TAE. R ) ENET 3 LK
BL 34 SNPs A0l ABIERRA $RKGER fE S0TRIEYy CTHEZE, 12 SS3(MIEN G AT
WET 4R 6968 FEALE —1 20 bpRUdl N BRRRAZS, 55— SNPA LS63iHFER) GARAE,
PEPINBER S TAFEARRIF25 R RAENET 1 ER SNP GLOT0AYER E SRR R 28546, Hit
LA S AT R E B AR AR,
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Tab 2 The polymorphisns in introns of the largenmouth bass IGF -I gene

PiE X EHET ) et} poxin

N 208 GA £

mET 1 1070 GA HiE | EE
40 AdEN B ) s
HNET 3 307 C-T B
683 GA £
N 696 cecacelglggglegecget (N B ) RE
WET 4 1563 GA xH

SESTAHRY (AN T 3% 320 0Ar IGF I & LRI 409 23507 s 78 36 [ BF AR REOR Ao [ SR A R
R 2B 04, WET 1L 1 070 A28 28 ] Al RFLP 7 iAG I, 2514 PAFFI PAR ¥ 3 5 1k 15
211 by PCR =4, 42 Hind HIEGY) G B IK, GG J: K BIAMA, Jy 211 bpfl 2647, GA JE K BIANA h
211 bp, 153 bpAll 58 bp = 2%75. AAFERAIAR Ky 153 bpfll 58 bp Bz (& 1-a), WEF 1L 208(y
BFEZRAS R CRSRFLP 7 AG M. 45 EC 5 19 PO SR A “A A& —A Taq IEGEYINL A
TCGA § ¥4 B BeK FE 127 bp, GlgY)E Ik, GG I AL, 127 bp 4ty GAFEN ALY 127 bp
A 103 bpMi 25ty AAFER AL —A 103 bps&tly (B 1b), W& F 4 BRI R4 iR A
PAGE HL IR, 52 WA NTI R GG, K/NH 252 bp BIHEIE AA K/NH 232 bp SN Bk e oK
GA K 252 bp il 232 bp Wiz (B 1), WETF 4. LA SNPRA SSCPJy kA HAGI 3 Fkatr 7,
ZMFFERIE, 3PP AL 515 AA, GG Al GAFERFBIXTR , 25 R 1-dfR,
2.3 AN ZNOLEAEPINBER TP B L R A4 A

R T HIE IGF RN 2SR A BRA 22 57, RATH EEEL R SNPAE N GRS
WT5 ¥ AT BRI R REAS ZAEVE, 34 SNPsA LN N {5k 2 2825 7 b [ 35 7 4 R 56 [ B A=
BEURp ) LR BRSO B AR L3R 3, IR R, RAWNE T 1L SNP GLO70A F74EF rp E SR AL BF
WL HE 3 BNLS R T RE B AR A, 5P R %, EXREMPER A NET 1R
SNP G1O070A GE{iFENAR AL ASEMIEN , RHRR BN NE&F LEA SNP GLO70A 7ERANBEAR )
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AW E T RFLP, CRSRFLP F1 SSCP 7 1%
S T ST 1R SNP G1070A, SNP G208A
FINETF 4 EH SNP GL563A, = Fh iy i # 2 5T
PCR AL IR B A TR ST, X SEE AN 2 Bk AN i, 9 H
BUAGHE, 5 A W . RFLPASINF A B A # 1k
fRT R e R MELF AR T LT DA B
SE SNPROPE A ER AL B SR b i e ik, (2
& FEARPTA SNPALSUAR 5 FLARIT ORI AL AR i
PPN YIEEED) 75, AR UIER AR 022 T S
SIRKIE AT M B A, 15 RFLP YR %2 5] —
SERR |, CRSRFLP/TVETT AR SNPA. s % H R
JFE A B BRG] B [ — A5 IR 3T N hR S
4EE SNPAL A MASRL— M EFDINL AT . SNPAIR
PCR RFLPHEFTZMHT. g SNPRG IR {3E T 85 L3k %,
WA, AR5 K - SSCP kAl N & F 4 e A
SNP G1563A ) 2 254, SSCP 77 1 3038 i T I 1 ok
H1SNPOZ L, AESERRI A H AT RAZE & B X = Fh
RT3 S5Lh SSCPLE-& W7 J7 V5 16 SNPAL AL
DU e 36 UE JE MR HE - SNP AL i Al L AR RRAE Sk 328 438 40 X
FEAZ BRI %, BT SNPRY AL, DL K bR
10 S HAR B SCBR AHTAE

AT TERE RIS IGF LR EF L
SFARFES, #E 3NN E T LRI 64 SNPs
A IAMEN R ZBNIE . WET LB SNP
PLE#EHR GARZ: NETF 31 31 SNPs ¥
— ABEESRN BRI A GARZ
CTRZ:NET 4 E—1Hh GARE. JH—1Hh
20 bl R RAS, AR FEASTF I P BR N
4T F 10704 SNP A G fEH [ X FRFEBEIKR A A7

¥R
250 bp
200 bp —211 bp
150 bp_ —153 bp
100 bp—
a WA F 1 SNP G1070A RFLP Hijk it
(1 2 34 5 6 78 91011
147 bp—
123 bo— -—127 bp
110 bp— [ — 103 bp

b AT 1 SNP G208A CRS—RFLP Hiyk /i

R

c WAT 4 1 696 Bl - Gk kRl

d W& T 4 SNP G1563A SSCP Hiyk &%

Bl 1 KORET GF-DERANEST
NoE 2 A =NEN ¢ Rl o
Fig 1 The results of genotyping the polymorphism s
in introns of IGF I gene in largemouth bass

a T 1 SNP GL1070A RFLPHLIKE R, M. Markes
VB 173,72 GG M AL JkiE 4H0 62 GAZ2 &AL Ik
B S AAFERAL b W& T 1 SNP G208A CRS-RFLP
HIKEE, M. MakesVkiE 1 2, 6~10% GG H:H AL
VKIE 3F0 4% AAFERA: SFN 110 GAZRAM: o K
EF 455 696 AN HRR AR s M. Markes 3K
1205 6 EANT /il 3 4 b2 e £/
d PIETF 4 SNP GL563A SSCPHLdk R, ki 1~5%
AAT; 6~82% GG 92 AGHA

TEZHEVELAST, HE SNP RUAFAE T 3G [ HF AR RO rb U0 B P [ R K 1 3 7 4 38 A% 2 MR AR 1l
GE LSS B SRR A RAPD R T LAY S0 45 A — 0 ™, AT AR i Ok L S | ke
MBI — A RCEARR S D ITE R, AT RRAERG R RS GF -ERRY NS T 255, EERN
ARESNET 2FPIBRKASS, W Bk S B b SRS M A IGF RN 4551, A B
HWET 2F5HE 610 kb2 i), R PCRY M HHIRG IGFERNE T 200 F5H — &M%, 5
S 2 35 AR A B ARt RE BN KA B A 1]
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Tab- 3 Frequencies of alleles and genotypes of four polymorphisns in introns of larganouth bass
IGF -l gene in Chinese cultured popu lation and American w ild popu lation

. HERAE FEARL 20) SER B (V)

SNP K AR GG AA AG G A
MeT 1 thE 40 62.5(25) 2.5(1) 35(14) 80 20
1070 A>G EqE 12 75(9) 0 25(3) 81 19
MaT 1 S| 40 100(40) 0 0 100 0
208 A>G ES 12 58(7) 17(2) 25(3) 71 29
PHET 4 i 40 0 100(40) 0 0 100
1563G> A £E 12 25(3) 58(7) 17(2) 33 67
HETF 4 [ 40 100(40) 0 0 0 100
696 +/— EE 12 58(7) 0 42(5) 21 79
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