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EafE4Els B ERMOFIIMSNP ZEMERES
& KRB KRER 5

gleg ahAY, Fizs| #HEg
(1. HEGK P REEPF R BERITAG ORI, b E K RE S B el WG B Ik
FRHHE WP EE, TR M 510380,
2. BB REOKT A ArbE, B 201306)

WE: BdMLTas kT RARERENTE EST ENESE B XEEEHN 2
Contig ¥ ¥ % F B F 7| k&%, KA EEN 73, 2377 xt, £ 2 Cr687G. C+1042A
F1 A117C % 3 AN Ef#: SNPs i 5 . C+687G LT B 4 B L F ST F 6 B9 63 bp 4L, K FE X &
B CHI042A (LT EF 8 #1 43bp 4L, A XKL ; AIITCHTHNATF 78 117bp 4. %A
Snapshot 77 3% %t [F] —BE R Y 296 & 3 & 83X 3 A SNPs iz Z #E4T M An AL, it 2 A
., 3/~ SNPs L& AA B E 4 A H 42.9%. 32.8%. 32.8%; AB 3% 5] K 42.9%.
45.9%. 45.6%; BB W E 45 K 142%. 21.3%. 21.6%. F|JH — k& ML A 947 3 4~ SNPs
LRS5E2GRRE. AKEEFZLEKERN X R, XBEOMERE R, CH687G AL & F [ 3 A
ARERKIREFKE I EHEAEDZEEFP<0.05), MEFTEETE L KER X, ALLTC
f1 C+H1042A AL A M ERFTESF 4 MEK MR EFAE L F £ H(P<0.05). # 3 /> SNPs fL
BABEEEARHLEAL 3 NAAHRERIERTMENT 3%NW4A4), FRET,
C+687G F1 A117C VLK C+687G F C+1042A th 2 N4 A 4Bl 4 ik il 7 M ALK R B S
A KR A B £ 3 (P<0.05); A117C F1 C+1042A 41 ik 19 3 Ff MUAE ALK R & . R 1A
P 2 MAEKMR FHFEELFZRP<0.05), AR AN, TUHRHEERB 458 B LREHIEY
AKX ERERE, ATEANSTHBEMN,

KB ¥ a, BB XEA; WEA; &KXKMM

RESZES: Q343.1'5;S917.4 XHkFRAERD: A

HOWE-1, 6- Wi R 9 4 i (fructose-1,6-bispho-
sphate aldolase, ALDO)/Z W fif FIHE 525 1 F2
i —FOCEEE, e AATE T . M. Tk
YR, eSS gk . SRR . g
PR BL T Z R, e HEsh Y b & B I 4
it ) A3 3%h: AR BEURICHS, ARILENLPY 3k
ik, BRVEFIE . AR, B MpiE RS, miCRm
FEMR U R B S kY o [n] TR R R

et HER: 2011-07-12 & HEA: 2012-02-14

HEALThBE: 3FPIE T RS S 5 MR, BRUAHXT FA
RUFNCHEIRE, XS5 BgeBiit3%h [ T
B R RAE N . F L B8 /NG R /DR B
A BELAE RURE R AR Z R0 E i e eoe
BEHik . BRSFI3HERFEX AN, il X P KZHS
ASGNE T RTINS TR o WE4E BB [H (1) &
7AE AT 3t A% AR 2 RE 04 i B S 20 N R AL
PSRRI M iE——HFI, Cross I R & 3L T /M

FENW R : IRl AR 2R 5 1 Y 4 Y B (CARS-46-03); [ F /N ="E i ARIFFT & BRI (2011AA100403); [

FFHE X 711(2012BAD26B02)
BIEE : A7, E-mail: jjbai@163.net
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R AN AN R B 5 A B 1 4 T B Sk = W]
S EHFI,
SNP7E B AN J [ ml 8 A F (R 2 18 49 A 2 AN

SIS, AEAN BTN, HAE SR U F RS 15,

(HE e G g I rp A A | X, Rk
J¥ 554 (expressed sequence tag, EST)J& 45 7E I
TSR ZH 2L cDNASCEE h ALk 2 e pie . e,
FHENR 73 cDNAFFS, KEEH150~500 bp, HA 4k
Rt X I Bk el S0 4540 P IRAF (W EST)F
GIFI A FLEHE P T 2 3255 768 458 (Cyprinus
carpio) ESTIFHINIRITH, %0 54 KA LMEST
JPHI5 3754 TEZ FER A F S0 AR AE Y,
MNEST#HE 1 i 48 - SNPA i £ 28 Bh 345 SNPAiZ
M EELRE, HAL SNPAFAMCE e IR 8
DUAE K= Sl vp A3 30 T 732 Bk 5 R O
FFERG R R BE 2R A . QTLE N
Oy FRR IO Bk B it

¥ A1 (Ctenopharyngodon idellus) & ¥ & sy,
{HIEAE N T IR AR b R AR S 1Rk} i
GRS 2, TS e A Ak
it e S 250 A A AR R RO — ek
Ul BT AR 2R B X A
FHRE Sy 2 pkL Ao G O RS B, P
D H RN RE R IR, R IRNE RS
JIG AR IS X G R B i, BE AR
OB o, T 4R BB 2 SR AR L R, LR AR
A BB S e A %) 40 A, 1T AT RE S e A AR
FAERACHIHLE], i LU R - i 58748 AT G A
AR MR A RUBAT O o AR SRS I 4 B B 5
SRR DC IR E IR N, O A R ESTPE
P0G B AR e A0 B, SR T LRI v A
A SNP R AZ A A, B A B v B B R
SNPZRASN HA K AAR B RE IR, Ry L 5y FRic il
B & R85 BLh

1 MBSk
1.1 HmEKiE

FH T A0 A= & M R AH D& A 4 A B B f R o T
201144 H, SRAT HRAEMILT 4K RFET
Y, BRI S E AR IR 1500 g 24 RE
1296 F2, BYIUR S ARG HIRAT

FH i BB B SNP L 19 4 AN [ R T i 7
TR 1) 68 2508 i R AR SE IR R ARAE, AT IR T
BdeATE T ARIEZE RV R AR NMa T
BTG S AR, BB 50510 20 A~FE
w7 3
1.2 EFEiRFIF48

DNA 2 B 7] G0 B b5 RAR B A Al o
dNTP. TagDNARSG MR R Ny [ H G IHR A
FEdh e BIERE, WA M EER A R A, 5l
Y& AN g IR R A T AR AR
PR ] 58 1
1.3 5¥igit

AR ALY = O A I EST S
B KM 2 4~ Contig B, iz H5 Wit
Primer Premier 5.0 %11 2 Xt 5[4 P1 fil P2,
1.4 SNP i =K%k

S 20 MEAS B SE R A1 B 2 e 4 Tl B LK
J¥%1] 2 4~ Contig F Bt FRIFITAFAERT SNP £ 55,
PCR W 1.0%M SRR HHEE R L Uk . H R
B AR S, AR . SERX X B L 40
AKAifbR) PCR 7=, 2% FigA TAYHE ARG R
ZANFEIME, ] Vector NIT Suite 11.0 b4 Hril ¥
2E I T AR SNPs v A5 .
1.5 SNP firmfysra

W AR 4 T B 5L R ¥ 41 B 1Y 3 4~ SNPs
D535 i EERR AR ) TR BR2S F) i Snapshot /7722
3 H, [RIEFHEAE 296 A5EL AL INEESS DNA, B4~

*1 E&ME4EN B EEK SNP HE5IHER
Tab.1 The primers of ALDO B gene and SNP genotyping of grass carp

519 BRI A(5"-3") P fbp BB/ C FAE
primer nucleotide constitutes length of products annealing temperature usage
F: TGGCTTGGTTCCCATTGTAGAG .
Pl R: GCTGGTTCATGGCATTCAGATTC 326 60 i Contigl
P2 F: CGCGCCTTACCGAGAAGTAC 270 60 K4 Contig2
H

R: GCATAGCTGGCGGTAAAGAGG

T F IER S RIS

Notes: F.forward primer; R. reverse primer.
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FEAN ) DNA ¥R 500 ng/pL., SNP 43U f4 A0 B8 41
T oEe, EXE 3 A4 SNPs AV 4 e 3 X 514
TZHEPCR Y 1S, P15 HL3uL PCR ™I Exol
M Sap zlifh, FEE LRGP 51 &
DNTP; ki Jo 47 2E A S g, 56 VR 47 SE A 5 |

Y, B TEMFAL RSk ABI 3730XL) |31 76 :

BC1pL ZEff=4, i 8 pL L #¥ loading(8 L loading+
0.2 uL GS120 Liz), 95°C7AEM: 3 min, 37 BIvKIKA -
1.6 HESGITOH

SENLFERTCR A3 AT M A Popgene(Version 3.2)
AbRR

5 A7 e PR WL 238 =3 TR Ay A S 7 3 DR A A A
B EFEARL

T AEAS 2 [F]— 4 25 FLIR) S50 RAT B[]
— B, ANAELERTE] . BE R N T AR SRR 1 2251,
Jt DA g 37 A TR B AN 2 SRS ] | RS B N T ARl SR L
AR2ZH], FIFH SPSS17.0 # 4 — L A% (general
linear model, GLM), ¥ 4ifl B B B iy As [F]
SNPs i/ i i B PR A 1 B = 2 A KPR 2 ] i A
RAEHA TINS5 T, Geit i idhy

Y= ut+Bite;

A, ¥ AR § AFRIEE AW
o R SRR BT A A A B S SR (R SRS (),
B A i AARICHIRONAA; e XTI T WS ) BE
HLERZERV -

2 4k

2.1 EE4EE B EEISFIIMY g

XH R PCR =Ry, 158 TS Y i
FEA, 43510 475 F1 345 bp, ST A B IVEAT

F Vector NIT Suite 11.0 #4177 4 Hext, I
PE— 5 NCBI I 5 2 #1418 45 6 B 3 5 1) 3 41 Eb
XiF, N 3 ) B A R R A R B R
P 4 B JE IR A S0 S 7 4 B9340 2 41 3L 140 bp, 4b
&5 63175 bp, FMEF 7 AEBSFHEL 160 bp,
W& 7 B 813k 126 bp(LL GT J1-EH), 4hE
¥ 8 £ 96 bp.
2.2 EE4EEE B EEF S F 5 SNP LR i3S
S

I EE L, O 2, YRGB S
R P4 E 3RS T 3 4 SNPs i 5, % 3 %
A HR R TR, Pl By RS —1 SNP {if
R CH687G, i TRt 4g i B LA 1 6 11 63

bp &b, BN IHH T ATG Y 687 bp &b, P23~
HEARTS 24> SNPs i i, 435128 A117C Fil C+1042A,
R TR AR B RN F 7 /9 117 bp &b
AR T 8143 bp &b, BPEIG# ST ATG 19 1 042
bp Ab. SR FIEEDEIZIEFE T LR Z G, ¥
C+687G 1 C+1042A [f) CC &I, A117C i AA TS, 4
— %R AA ;4 C+687G 1 GG I, A117C (1)
CC BIFI C+1042A 1) AA HI%—fin4 K BB #; 4%
C+687G ) GC A, A117C il C+1042A ) AC RI%¢
—fn 44 AB R 1~ 3).

T AAT

" BBHEI

1 C+687G fi millFigE
Fig. 1 DNA sequencing map of C+687G site

CABE

2 ALL7C i = Frig [
Fig. 2 DNA sequencing map of A117C site
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p

X 3NN EARE T EZEA M, H C+1042A
AL LA S i s, AL1TC IR, C+687G B fik.

A117C 1 C+1042A IS AR AR A7 8 |,
2555t 296 FR LA RE S Y SNP 43T, 72 A (6 ik PR 78 L
TR —REER T 90 REASL, A117C (R Rl
AC, C+1042A MFEEHEE CC), A117C HIRAE(L
SE UVREAR ERYFEH AR AA B, AHR b, C+
1042A MYZRANLEAE UPREAR FAGIER I AA
R, RN X AN AT AR AR, AT BESZ B Y 1) 52
T LA HE AR P 25 5

C+687G. A117C Fl C+1042A 3 M7 S HY 3 Fb
FE R Y R LA SE R I e P 25 R Lk 3. 7
296 Bt REA T, C+687G {7 51 AA Fil AB 7l —
FEZ£, 42.9%, BB flix/b . A117C i 5 F C+1042A

X AN/ | DERHRLL AB TR, 2944 50%, AA BIKZ, BB
A AN BRJES, ¢ 3
L S, 3 ARACR, SO A BRI A

3 C+1042A i S i
Fig. 3 DNA sequencing map of C+1042A site

LT CH687G v i B RS TRl AR A ALy
CTC-CTG, 4ifib5e 2R (Leu), RILMRBEA ML, N
[ L2781 A117C A ARt S %
T 7 b, AOISEEERR, C+1042A MY TR
RISl CAG-AAG, 41 5 4 it 4 24 ok i - 461 24 R (G-
Lys), TR ;RS i T 2 RIS, M AR
2.3 B4 B EE 3 4> SNPs (i mfE= @Bk
RS SMESHT

i 296 R FAFEAXT 3 4~ SNPs o i i 2 544
43#7, Snapshot 437Kl Popgene 4bFR)5, LS5
g 2 fR. AR PIC>0.5 I, %07 S £,
0.25<PIC<0.5 N EEZE; PIC<0.25 MHREZE,

B4R, F0EH A MRS AIEN

PR — AT 3 A2 7 5l FE PR
#17 Hardy-Weinberg “F- A 5, 45 R UK 4 s,
Zead o AP, 3 AL 34T Hardy-Weinberg
BRRZS (P>0.05),
24 E&EEEER B EE 3 4 SNPs iimi s
S5&Ea4RKIERXBES T

xR AR B RGBS 3 SRR
SNPs BT R&B, FEHEPURAF S Hardy-
Weinberg % (P>0.05), 3 > SNP i i A [m] J K] 7Y
AR K IRTE RN SEE, 45 RNk 5~
% 8 IR,

IR LS R B R, C+687G 7 5 B [ L A
RUERA  RRAR A LU B A7 AE i 3 25 55 (P<0.05), CC
RITEAR T & . R5E . IR/ B 54 E#R L CG

2 M4 B £E 3> SNPs L= ryEESE

Tab. 2 The polymorphic parameters of three SNPs sites of ALDO B gene

{7 locus LGB H, G H. ZHFER R PIC FAREFALEENEL N,
C+687G 0.570 9 0.429 1 0.3535 1.847 6
Al117C 0.540 5 0.459 5 0.3717 1.974 0
C+1042A 0.543 9 0.456 1 0.3719 1.9754
#3 EaRHGEHBEARTSERNBERESMERME
Tab. 3 Genotype and gene frequency of SNP sites of ALDO B gene in grass carp
{75 FE LB F UG R /% (FEAEL)  ratio of different genotypes SN FER A5 2% /% ratio of different alleles
locus number AA AB BB A B
C+687G 296 42.9(127) 42.9(127) 14.2(42) 64.4 35.6
Al117C 296 32.8(97) 45.9(136) 21.3(63) 55.7 44.2
C+1042A 296 32.8(97) 45.6(135) 21.6(64) 55.6 44.4
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F GG Mg, 4is® CC M GG &Sk 1, &4 SNP{ImHyMGE-RAEFERE

- e _ Tab. 4 Hardy-Weinberg equilibrium test of SNP sites
CG M, ifii CG M GG 7EM Tkt A2 0 b 22 of ALDO B gene in grass carp
SR, BRI

{375 locus H-W A Hardy-Weinberg equilibrium
A117C I C+1042A WAL ABLER B L 1A% C+687G £=131 P=025
RMARTE K R AN KRR AR A i 45 A Kotk A117C =147 P=0.23
AETE B2 (P<0.05), A117C {1 CC FITE C+1042A 7=1.80 P=0.18

%5 EaRRYEE B ER 3 MIARREEREZNE KR KEKS
Tab.5 Association of three SNP sites of ALDO B gene polymorphisms with growth traits in grass carp

'fﬁ lﬁ %[ﬂﬂ Mgﬁﬁ_i/g MS K/cm 1$%:/Cm l%WiK/cm %*W%/Cm 'MXK/'MX%E 1¢ﬁ/%’fﬁ+§ E*ﬁﬁ/}%*ﬁ[‘%

(BEACHY) . . caudal pedun- caudal pedun- body length/ body length/ caudal peduncle/
genotype body weight  body length body width cle length cle height body width caudal caudal peduncle
peduncle height

C+687G  CC(127) 1497.46+23.48 43.55:0.32 7.18£0.04  6.95+0.09 5.1240.04  6.07£0.04  6.36+0.06"  1.36+0.01°
CG(127) 1445.77+23.48 43.49+0.32 7.14+0.04  7.16£0.09 5.1240.05  6.06£0.04  6.13£0.06°  1.40+0.01°
GG(42) 1443.05+40.83 44.26+0.56 7.14+0.07  7.16£0.15 5.18+0.07 6.21+0.08  6.23+0.10 1.38+0.02
A117C  AA(97) 1441.32+26.58° 43.92+0.37 7.12+0.05° 7.20%0.10 5.15£0.05  6.18+0.05" 6.15£0.07%°  1.40+0.01*
AC(136) 1435.79+22.45"° 43.44+£0.31 7.14+0.04° 7.06+0.08*  5.11+0.04 6.06£0.04  6.21£0.06%°  1.38+0.01°
CC(42) 1540.26+32.98% 43.55+0.46 7.27+0.06° 6.86+0.12°  5.12£0.06  5.99+0.06° 6.47+0.08"*  1.34+0.02"°
C+1042A  AA(97) 1441.32+26.60° 43.92+0.37 7.1240.05" 7.20+0.10 5.15£0.05  6.18+0.05" 6.15+0.07°°  1.40+0.01*
AC(135) 1436.65+22.55° 43.45£0.31 7.14+0.04  7.07+0.08 5.1120.04  6.06£0.04  6.20£0.06™  1.38+0.01°
CC(64) 1536.82+32.75 43.52+0.46 7.27+0.06° 6.85+0.12 5.11+0.06  5.99£0.06° 6.48+0.08*  1.34+0.02%
T =SB, JE AR SRR TR BRI OL R R 2 8] 22 B R B35 (P>0.05), RIF/ING FRE 2 T 8 (P<0.05), RFIKE R %
%S P<0.01), MU &FETREINE S,

Notes: The values with the same superscript letters within the same column were not significantly different (P>0.05) between two genotypes, and the
different small letter represents P<0.05, the different capital letter represents P<0.01. The same as the following.

locus

%*6 H&E4ER B £ RE C+687G fl ALL7C AW ARMEE 5 & & £ KK KB L7
Tab. 6 Association of ALDO B gene diplotypes of C+687G and A117C with growth traits in grass carp

SNPs 117 4, Btk /em L ” AW/ AN
WERL _ HE% K Bitt/g 3E/cm &K /em caudal pe- ﬁ:j;f:z:j caudal peduncle

diplotype C+687G A117C frequency  body weight body width  body length dupcle caudal peduncle /caudal peduncle
height height
D1 cc AA 21.62  1536.82+32.41%  7.27+0.06" 43.5240.46  5.11+0.06  6.48+0.08" 1.34+0.025¢
D2 CcC AC 15.88  1437.87+37.82%  7.1740.07°  43.47+0.53  5.11£0.07  6.32+0.0945® 1.36+0.025%
D3 CcC cc 541 1372.19+64.81°  6.89+0.11% 43.86+0.91 5.16+0.12  6.00+0.165" 1.43+0.03"®
D4 CG AA 10.81  1513.88+45.83®  7.23+0.08® 44.56+0.64" 5.25+0.08°  5.89+0.11¢ 1.45+0.02%¢
D5 CG AC 18.58  1388.75+34.96%  7.06+0.06™  42.75£0.49° 5.04+0.06"  6.28+0.09*5 1.37+0.025%
D6 CG cC 13.51  1496.66+41.80™ 7.20+0.07" 43.63+0.58  5.12+0.08  6.13+0.10% 1.41£0.02*
D7 GG AC 11.49  1396.56+44.46"  7.05+0.08" 44.1140.62  5.18£0.08  6.16+0.11* 1.39+0.02%°

R7 E&FYEE B ERE ALLTC 1 C+1042A AR M AR RER 5 & & 4 K IR KBS 17
Tab. 7 Association of ALDO B gene diplotypes of A117C and C+1042A with growth traits in grass carp

SNPs i N

Ea _ BiEM% R JTi/g A/em  KFi/em dal caudal  body length caudal pedun-
diplotype ALI7C C+1042A frequency body weight body length body width pzzlllmeclle pedl}ncle /caudal cle/cauda}

height peduncle peduncle height
DI AA AA 3277  1529.30+268.35%" 43.89+3.79 7.26+0.44° 7.10£1.08 5.16£049  6.29+0.28 1.38+0.16
D2 AC AC 4516  1408.28+262.37%" 43.34+3.67 7.10£047° 6.98+£0. 93 5.10£0.48  6.27+0.55 1.37+0.13
D3 CcC CC 2128  1465.482+41.46"" 43.83+3.32 7.15:0.46™ 7.20£0.85 5.14£0.43  6.14+0.58 1.40+0.13
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%8 H&EYER B £ F C+687G fl C+1042A AR M AR MER 5 & & £ KK KB 547
Tab. 8 Association of ALDOB gene diplotypes of C+687G and C+1042A with growth traits in grass carp

{74 locus ‘ ) s i e IR
A Wokme MR Mem  fkfem  JCRlm ARIIEREK D e
diplotype frequency  body weight body width  body length caudal pedun- —  body height /caudal pedun-
C+687G C+1042A cle height  /caudal peduncle .
cle height
DI cc AA 21.62  1536.82+32.42°%  7.27+0.06™  43.52+0.46  5.11+0.06 6.48+0.08" 1.34+0.025¢
D2 cC AC 15.88  1437.87+37.83%  7.17£0.07° 43.47+0.53  5.11+0.07  6.32£0.09"%®  1.36+0.025*
D3 cc cC 541 1372.19+64.84°  6.89+0.11°%¢  43.86+0.91 5.16+0.12 6.00£0.165*  1.43+0.03"
D4 CG AA 10.81  1513.88+45.85®  7.23+0.08" 44.57+0.64*°  5.25£0.08"  5.89+0.11 1.454+0.02%
D5 CG AC 18.24  1389.90+35.30%  7.06+0.06™ 42.75+0.50°  5.04+0.06°  6.29+0.09*B*®  1.36+0.024%
D6 CG cC 13.85  1466.20+40.51* 7.18+0.07  43.60+0.57  5.11£0.07 6.1240.105%  1.41+0.025*
D7 GG AC 11.49  1396.56+44.48%  7.05+0.08" 44.11£0.62  5.18+0.08  6.16+0.11* 1.39+0.02%°

KT ISR AR AA B AC BUE, 448 CC
T AA TR FRAR L2458 AC i, [H2 AA I
AC TERF ST F 2 RARE, FWHE
HRAREENT . (i TFAMNE T 8 B C+1042A KA 5 S
T BRI . CC RIZTEMRT = . RTE . KK/
AKX 3 MEhs EAREE AA FI AC B E, 4l
CC T AA WIZTHEIRER LG/ AC i, T AA
FAC FEMR TR S S TR bR b 22 R AN 3, K0y
{EABAR BT .

KR4 T R, C+687G 1 A117C BN
SR 7 FORUE AL (e 2 MR/ NT 3% A
FERTR . R R . IR/ B AR/
EBWiEdgE s MERMER EHAEREERTP<
0.05). 1 D1(HZiARIEEREA AA Fil CC 410
DS(FHZ A TUIE R B CG Fil AC 4 ) e T i LA
TEME 3% 25 5 (P<0.01)., D1 SAFfS2IEAHX, D5
SikmE R A DS fEHAb A KRR bR
FU LAt g USRI ERA . D3 J2 P 37 o5, 1) 35 P 78
CC TN, 133800 IIGhRIEARA =, eI w]
RESE 2R AE A TP ARG, S 1452 . gl
ZH P LA T8 by At 56 PRI 7R 2 LA R 7 R
Fiht E AR, XA RS BN A BT
SERAAML

KR oK, ALL7C Fil C+1042A A
PLEAL B 3 PSSR (Fedi— /N T 3% 20
EOERR TR . IRMEIFEIX 2 M RAEIR EHETE
HEF(P<0.05), 4iGH AA BRI AL A W5 AL(DT)
HI IR ARAR L4l A7 CC RIANZR AR AC RIZH AT
PG TY(D2 A1 D3)f, Mid2iA% CC fil AA 1Y
H AN RL(DT Al D3RI s bR bl AC 7Y
A B A AU R 5

KBRIIMTEE R B R, C+687G Fl C+1042A i~
ALY 7 AU (Z 4 2 IR INT 3%
BOERFE . B . 5. R/ AR
WK/ EIX 5 NMERIER FEfETE R E 25
(P<0.05), X450 5 C+687G I A117C FM 5
AR T A XUEBI A5 SR —H . B C+687G i s Y
CC AUFN C+1042A {75519 AA BRI W57 D1
{14 45 T4 A (B0 935 1A BT Jt R R ) #4175
H I XUE R, T D3 A& TS R A A =,
HED AT B 2R AE AR TR AR, S 14528, X
55 AL 1 AT i BB BT AR B L 34t SR AR
A117C FI CH1042A {37 pi B AN [v] 3[R 2 5 e (g A
KARRAB R, A1 CH687TG A i 4H A F AU 7l
W [alFE 5 A KR A G

3 e

FIFH DNA st & ARiC A T4 Bh ik B B 2 A 3l
Py BRI IR AR SRR S IR E HR A Y
i EST JEMEEZERE B SER 40 X 790 Bt i
MR LA RAS T 3 A SNPs 7 5 . Mo
LER IR, [ LIS CH687G i i i A ) ik 5] 74
5t (R AR K H (A A B 3 2 5 (P<
0.05), ik XFEAZ ) A117C Fl C+1042A BM7 A5,
A E AR RS 4 DRI RIEhRAE B
25 5:(P<0.05), A117C Fll C+1042A i 5 5 A K
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Polymorohisms of SNPs in ALDO B gene and association analysis with
growth traits in grass carp(Ctenopharyngodon idellus)

CAO Ting-ting"?, BAI Jun-jie'*", YU Ling-yun', FAN Jia-jia'
(1. Key Lab of Tropical & Subtropical Fish Breeding & Cultivation of Chinese Academy of Fishery Sciences, Pearl River

Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China;
2. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Aldolase is a glycolytic enzyme, which plays a key and pivotal role in glycolysis and glucose
metabolism. And compared to aldolase A and aldolase C, aldolase B is involved in both glycolysis and
gluconeogenesis. In this research, the two genomic sequence fragments are amplified according to two
contigs cDNA fragments of ALDOB gene from EST database of grass carp(Ctenopharyngodon idellus).
Then three nucleotides mutations were identified by using directly sequencing and blasting. The polymor-
phisms are C+687G, A117C and C+1042A, which are in exon 6, intron 7 and exon 8 respectively. C+687G
is synonymous mutation and -A63C is non-synonymous mutation. 296 grass carps were used to genotype
polymorphisms and then calculate the genotype and gene frequency by SnaPshot method. Frequencies of
the AA genotype were 42.9%, 32.8% and 32.8% respectively, the AB genotype were 42.9%, 45.9% and
45.6% respectively, the BB genotype were 14.2%, 21.3% and 21.6% respectively. A general linear model
was used to statistically analyze the relationship between ALDOB gene polymorphisms and major growth
traits. The result indicated that the three different genotypes of C+687G site only showed significant
association at body length/caudal peduncle ratio (P<0.05), while they showed no significant association at
body weight. The three different genotypes of A117C andC+1042A sites showed significant association at
body weight and so on (P<0.05). Three combinations of seven, three and seven diplotypes, with the minor
allelic frequencies of above 3%, were constructed based on three SNPs in the experiment population. As-
sociation analysis indicated that three combinations of diplotypes were all significant association between
diplotypes and body weight (P<0.05): the seven diplotypes of C+687G, A117C and C+687G, C+1042A
showed significant association at body weight, body width and so on (P<0.05). And the three diplotypes of
A117C and -43C, C+1042A showed significant association at body weight and space. Not only different
genotypes of three SNPs sites, but also diplotypes showed significant association in major growth traits in
grass carp. And the homozygous genotypes were higher than heterozygote genotypes in the main growth
traits. As a result, ALDO B gene could be a candidate modifier gene for grass carp growth traits which
could be useful for grass carp molecular breeding.
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