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Fig.1 Comparison of weight between male and female
diploid of M. anguillicaudatus at different months of age
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Table 1

5.31) g FI(7.35+2.08) g, ¥ EET 18 A 1%
A U8 B A AR T RE (P <<0.05), k£ MS-222
(100 mg/L) BRI S5 » 18R 42 i L PR L JF O R 2 g
LHEL, BT A FE A R S 5 — 80 C vk AR A7, H
TG4 RNA 25,
1.2 & RNA$REL.cDNA & B & # iUl

KA £ FE B B RNA F ] Trizol (TaKaRa,
KB Pt UL 520 JR R L, J5 22 RNA M4l i,
SERCPER I DL K iR RNA S5 5 AL cDNA /Y
BB HRFE RE k.
1.3 ER EEMZERFTISH

# NCBI I M85 & i ERa \ERB1 Fil ERB2
FEH ) cDNA 751 5 5250 = /i 1 & 2815 19 U it 5%
SR A E AT blast, FRAF VR B 3 A4S B B F B
cDNAF B . FH Primer Premier 5.0 & {44t X 2 6k 3
AEEH BT RIEL Y, 51 Y R SR A R A A&
MR D, DRSS R cDNA B, K 3 4>
LA BB W4y B AT PCR ¥ 88 . 1% B s b
I FL VKA PCR 74y o B 25 B — 119 7 4 2% i
HRA R A AW E ., Wy 45 2R 2 blast Chttps: //
blast.ncbi.nlm.nih.gov/Blast.cgi) J5 . ¥ IE 8 7 H B9
FN A BRI Mega 7.0 84447 9045 . B B Bt
207 5 5 5 1 £0 5L D 50 SR 4T L DA e g 0 X2

HEH.

EFEEEM gRT-PCR 2451 #1152

Primer sequences for genes clone and qRT-PCR analysis

514 Primer 5|4 4 FK Primer name

¥4 Sequence (5'-3") FEWK JE /bp Product size

ERa /1 GAACACGCAGTACCCTAA
ERo-rl ACAGGACCAGACTCCATAA 624
ERa-[2 GAAGTAGGGATGATGAAAGG
ERa-r2 GTGGGTGTAGAGGGTGGA o
ERo 3 GAAGAGAAGCAGTGGTGG N
R ERq 13 TTTGTGGGTGTAGAGGGT 3ot
ERBI-{1 CTAACCAACCTCGCTGAC 1008
Primers for genes amplification ERBI-rl CTGGCTGTTCTCCTCTGT
ERB2-f1 AAAACCATCCGGCCAGTGGGAGT
ERB2-rl TTTGTCGGCCAGGTTGGTGAGTG o0l
ERB2-2 AAAGACCGTTCACTGAGGCC
ERB2 12 GGAGCAGGGTCCATTTGAGA 694
ERB2-13 TGCTCATGCTGCTGTCCCA
ERB2-r3 ATCCTACAGTTCCCGTTCA 1
ER«RTI GATGTCCCTGCTCACCAA
ERa-RTr CATTCTCCTTCGCTCCTAT 225
ERBL-RTI TGAGGCGAGAACGGTGCAGTTAG
SRR R Y ERBI-RTr CAGAAGGGACGAGGTGATGAGGG 159
Primers for genes real time PCR ERB2-RTI GGTGCATTTGTTGGAGTG 205
ERB2-RTr TCTTAACCGAGATGTGC
B-actin-RTI CTCAATCCCAAAGCCAACAG .

B-actin-RTr

GGAAGAGCATAACCCTCGTAGA
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2 BREHSW

R ER BILERSF

I AR e B BF 12 2% 0 0% 5, 3R AR T U B
ERa \ERB1 il ERB2 3£ 1) cDNA #0751 . 53 il
A 1821.,1008,1197 bp, HH ERa JEF KT 52
() CDS J¥ %1, ProtParam ¢ 15 0 25 5 B 7R ,
fifk ERa K H 607 /> 24 Jk R 5k 6 4 1. 43 F 20K
Cagos Higos Naso Ogos Sys » 77 F B H K 67.02 ku, B 4§
M (PD K 8.63, NBRMEE 1, AR E T Arg
(6.6%0) .Gly(7.2%) .Ser(12.4%) . Leu(9.1%) i 45
R MM R R Y 62,49, AR A R
37.6% (B 2), MR M 'cm 'y=280 nm) N
61 530, NFasE BE N 66.06, @ A Fa & 2K M1 ik
FRECH 69.41, F ¥ kK P —0.45, J& T 7] ¥ 1
HH,

21

Fig.2 Amino acid frequency distribution of
ERo gene in M. anguillicaudatus
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a: i Cyprinus carpios; b: B4 Danio rerio; c: W84 Oncorhyn-
chus mykiss; d: %5 8% Oryzias latipes s e: B A Oreochromis niloti-
cus; £: N Homo sapiens; g: Bl Mus musculus; h: 3 Gallus gallus.
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Fig.4 Comparison of homology between ERa genes

in M .anguillicaudatus and other vertebrates
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Regulation of ER genes on growth of different sex

and ploidy in Misgurnus anguillicaudatus

LI Danyang' ,LUO Lifei' ,CAO Wenyi',ZHOU Xiaoyun',GAQO Zexia'?
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Abstract In order to investigate the relationship between estrogen receptor (ER) genes and growth
of different sexes and ploidy in fish,loach(Misgurnus anguillicaudatus) whose female growth is faster
than that of male and whose tetraploid growth is faster than diploid were selected as the research object
in this study. We firstly cloned the ¢cDNA sequences of three ER genes of loach, including ERea
(1 821 bp),ERB1 (1 008 bp) and ERB2 (1 197 bp). Amino acid sequence alignment revealed that the
loach ER genes shared higher similarity with corresponding subtypes of carps.Quantitative RT-PCR was
used to detect the expression of ER genes at five growth stages of diploid loach,as well as in different
tissues in diploid and tetraploid adults. The results showed that the three ER genes were differentially
expressed in the brain, muscle,liver,and gonadal tissues of the male and female individuals before and af-
ter sexual maturity. Among them,the expression of ERa in the brain, muscle and gonad tissues of males
was significantly higher than that of females (P<C0.05) ,and expression in the female liver was generally
higher than that in males (P<C0.05).The expression levels of ERB1 and ERB2 in the testis were always
high.Comparison results between different ploidy showed that expression of the three ER genes in the
diploid brain were significantly higher than that of the tetraploids, and the expression levels of males
were higher than that of females, with the expression of ERa being the most significant. The results of
this study indicated that regardless of the difference between ploidy and sex growth, ERa appears to
have relatively high expression in the brain of slow-growing (diploid, male) individuals. Therefore, we
speculate that the ERa gene in the brain might have a certain inhibitory effect on the growth rate of fish.

Keywords Misgurnus anguillicaudatus ; polyploid; estrogen receptor; growth difference; gene ex-

pression; cloning and homology analysis
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