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Effects of water-bloom on environmental factors in breeding water for juvenile
seahorse, Hippocamppus kuda Bleeker

DENG Gang, LU Jun-vi, LIN giang
{ ey Laborstory of Guangdong for Improving Viriety Repeoduction of Ageetic Eoonomic Ansmals, School of Life Science, Thong
shan Universicy, Guangahou S10075, China)

Abstract: Water-bloom usually takes place in breeding water for juvenile seahorse, Hippocampus buda
Hleeker in summer and autumn in South China Ses. This study wes conducted in Seahorse Culture Base of

Lufeng City, Guangdong Province, China. Two groups of ponds were chosen: the first group containing 3
mormal prmnds without water-blioom and the second containing 3 ponds with water-bloom. The experiment

period was 20 d. The results showsd that water-bloom easily took place easily when water temperature was
upper 1024 U, and the dominant algse in the water-bloom ponds was Microcystic aeruginasa . The smount
of hetesotrophic bacteria in the first group was more than that in the second group sveragely. In the sirface
of breeding water for the two groups, the variance of heterotrophic bacteria was from 2. 50 % 10" CFU/nl.
w0 7.23% 10° CFU/mL and from 4.75 x 10° CFUimL. w 6.90 x 10° CFU/mL respectively: the variable
ranges of Vibrio numbers were from 0,85 % 10" CFU{mL w0 7.19 * 10’ CFU/mL and from 0.33 % I(f

CFUfmL 1o 8.92 % 10° CFU/mL respectively. Meanwhile, at the bottom of culture water, the sverage
wvarishle ranges of heterotrophic bacteria were from 4.75 %X 107 CFUMmL o 7.53 % 10* CFUYVmL. and from

6.25% 10" CFUfmL 10 1.50 % 10* CFU/mL respectivelys the average variable ranges of Vibrio numbers
were from 8.30 % 10° CFUWmL to 1.16 % 10* CFU/mL and from 0.53 % 10° CFU/mL 10 2.04 % 10' CFU/
mL. respectively. The difference of bacteria numbers between the two groups was significant { P<0.05).
Average water temperature in the water-bloom ponds was lower by abour 1 T than that in the nomal
ponds and dissolved cxygen in the water- bloom ponds decreased by 22% - 33% . But ammonium content in
the water-bloom ponds was 1.41 10 2. 34 umes of that in the normal ponds. The amounts of Vibrio in the

surface water and at the botiom of breeding ponds decreased by 61% ~ B7% and 82% ~ 93% respectively
whien water-bloom was ook place.

Key words: water-bloom ; Hippocarm pus buda Bleeker: juvenile cultural pond; emvaronmental factor
Correspending suthor: LU Jun-yi. E-mail; s ek on
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Morphologic characters and sequence analysis of insulin-like growth factor-|
gene in triangular bream Megalobrama terminalis

LU Qing-er’?, TONG Fu-dan', L1 Zhong-quan’ . LI Xing-xian'
(1. Hangzhew Acnderny of Agriculture Scence Resmech, Hargehoy 110024, Chiney 2. College of Animal Scierces, Thejiang Univer-
sty. Hangshou 310029, China)

Abstract - The morphologic charscters were studied and the 1GF- [ clINA and gene of triangular bream Megainbe.
ma terminalis from its liver were doned by RT-PCR for the first time. The traditional appearance data in triangulsr
bream is similar to the dats in bhuntrwse bream.  Sequence snalysis indicaved thar the [GF- 1 <DMNA of triangulsr
bresn consisted of 486 nucleotides encoding 161 amino scds which spanined the complete signal peptide and domaing
B. C, A, Dand E. Compared with bluntnose bresm ( Megalobramas ambiyephala ) . another member of Meglo-
brama , trisngular bresmn IGF- | shared 99.8% and 99.4% identity in cDINA sequence and predicted smino sod =

quence, respectively. Thus, it can be concluded that triangular bream and bluntnose bream are very smilar.

Key wonds: Megalobrama terminalis | morphologic characters; 1GF- | ; speces differences

CLC oumber: 5961.6 Decument code: A

Triangular bremm Meguiobrama terminalis s
distributed in most fresh water areas in China. Trian-
gular bream has been studied & bot on artificial culture
and breeding technique. However, only a few repor-
ts" can be found on the genetic characterization of
triangular bream. The insulin-like growth facior- |
(IGF-] ) of fish, which consists of 70 amino acids
and serves as & medistor for cell division, differentia-
tion, embryonic development. growth regulation,
cell death restraint and csmosis presure regulation
ete, plays an important role in the growth and gener-
ation of fishes”™ ., In this experiment, the morpholog-
ic characters of triangular bream were studied and the
IGF- | DNA and gene were cloned ( GenBlank Acces-
sion No. AY247412) and the nuclectides sequence
were determined. which provided busic data for the
research on its heredity, genetic identification and ge-

Reveived date: 2004 - 11 - 29, Revised dube 2005 - 00 - 02

Article ID: 1005 - ET37 - (2005 )04 - 0483 - 4

1 Materials and methods

1.1 Samples
Trisngulsr bream were supplied by Institute of
Agquatic Science Research of Hangrhou Acsdemy of
Agriculture Science Research. The livers of triangular
bream were rapidly separsted and grounded in qud
nErORern.
1.2 Morphologic characters analyzing
According w the method of Li Sifa”™' and Chen
Makang'*!, the data of triangular bream morphologic
charscters were measured and analyzed.
1.3 Total RNA extraction
Total RNA was extracted from 50 mg bver s
sues with RNA Extraction Kit ( Promega). Towl
RMNA guality wes exarmined on formaldehyde dens-
tured electrophoresis.
1.4 cDNA Cloning and sequencing
Due 1o the high conservation of 1GF- | gene, »

Fundtion: American Sovbesn Assorioen | POOGXST 118 ) ; Thepary Natural Scse Foundaten (No 3000650
Awthor: blagraphey: L1 Chog-er {1967 — | femmale, ssacciase profesor. Tl ; + 86 571 8764 7710 E-mail: gpeger®mal he 5.0
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pair of primers were designed and synthesised based
on the conserved region of bluntnose bream IGF- |
ORF (Opening reading frame) , which was closely re-
lated to triangular bream: 3 -primer (5" OGOG-
GATOCTTACTAAATGOGATAGTTTC3 ') and 5°-
primer  ( 5 ' CGGAATTCATGTCTAGOGGAC
ATTTC3'). A 5'.primer was expected 10 extend
from the first amino acid code ATG of IGF. | signal
peptide; a3 -primer was expected 1o extend reversely
{rom the stop code TAG of IGF- | signal peptide. A
BamH | restriction site and an EcoR [ restriction site
were inserted into 3" -primer and 5" -primer, respec-
tively, to facilitate cloning of PCR products. The
first strand of cDNA was synthesized from 10ug of
wial RNA with 3" .primer using MMLV RT (Pro-
mega) 8t 42 T for 1 h. The PCR amplification pro-
gram was as follows; 10 cycles with denatunng at
94 U for 2 min, denaturing st 94 T for 45 s; anneal-
ing at S0 for 45 s and extension a1 68 T for | min;
25 eveles with denaturing at 94 T for 45 s, anncaling

at 55 T lor 45 s and extension at 68 T for 1 min fol-
lowed by a final extension of 10 min at 72 T then
stored at 4 T, RT-PCR products were anelyzed by
clectrophoresis on 1.0% sganse gel. After bang
sepmrated and purified, RT-PCR products were ligai-

ed with pMD 18-T vectors ( Takara). E.mli TGl
was trarsfonmed with the reoombinant DINA by Ca(),
method 1w obtain tunsfomants. Two positive dones were

sererner] aut by g electrophereas primanly, and malysed
by dipesung with restnctxon enevme.  then sequenoed by
Begjing Genormies Institute { Hanggdhou ), Genomis and
Buoindorrmates Cemter Chunese Acaderny of Soence.

1 Results and analysis

1.1 Morphologic characiers of triangular heam
Table | presents the observed numbers of tran-

fular bream. Table 2 presenis the aversge values and
stamdard deviston of 12 dems of messesble parameters m

twer, three-and four-yearcld triangular bresm,
1.2 RT-FCR
Total RNA of mangular bream liver wis exgandd
by ET-PCR. RT-PCR product wes & spealc imgmen
shout S00 by by gel dectrophoress (Fyg. 1).
RT-PCR products were reclaimed in kw melting

eali TGl was tansformed with the recombinant

DNA by CaCl; method 1o get transforments. Two
positive clones were sereenad out by gel electrophore-
sis primarily and analyzed by digesting with EofR |
(Fig.2).

Tah. | (fserved nemshers of trissgulsr bresm

"1 ZANTRER
Norsal fin formeds. Anal fin formeda Lather kine scales Gall ke
D-3,7-7 A3 4 - 33 50 - &0 16-18
Tah.l Aversge value s standard devistion of mesurable parsmeters of trisnguler bream
R CANTERSEIN X2
aa Agela _
= LOE°) {m=124) 327) (a=130) #(3") (n=idl)
Total lengrhfom NMu+2M 40.45+3.30 4.5 426
Spandard bengrth/'om 26.12+2.54 TS 2.3+ U
Hody woght/g AN 32109.6 1048.7 +293.2 17974+ 8.6
HL/HW 2.2140.15 2.24+0.12 2.5 4000
BL/HL 4.44+0.29 4.92+0.35 5.1Z+0.13
HL/S. JO0810.30 312024 13408
HL/ED 1.85+0.42 4.31 40,46 L3400
HLJ Interorbital spece 2.39+0.4a 2.22+0.21 18200
HLICFL 9.97T+1.53 nN.m+1.4 11.09+1.7
HL/CPW B3Wt0D,7TH .5 0,55 BAR0.M
rLCrwW 1.3+:0.1 1.07£0.21 1.07 :0.19
Doesal fisr- rmys bengthHL 0.95=0.11 0.99+0.17 1.06+0.13
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Fig. 2 Identification of PUR prochics of positive clones
1.2: Positive cdoes: 3: Marker
2 RRRE PR BN
1.2: MW 3 Marker

2.3 INA sequence of triangular bream IGF- |
Sequence analyms showed that tmangulsr bream

IGE- | consisted of & complete ORF of 486 bp { sub-
mitted 10 GenBank, Accession MNo. AY247412). Tri-

angular beeam IGF- | preprotein contained 161 amino
scids, which spanned the complete signal peptide,
mature IGF- | and E-domain. Signal peptide con-
raned 132 nucleotides encoding 44 amino acids; ma-

characters wd sequerce aralyss of imoulin-bike m

e et tlianla

ture IGF- | contained 210 nucleotides encoding T
amino acids and E-domain consisted of 141 nudeoti-
des encoding 47 amino scids. Analysis of E domain
indicated that cloned triangular bream IGF- | lacked
Ea-2 structure and belonged o IGF- [ Ea-2 subtype

(Fig. 3).

3 Discussion

The appearance of triangular bream is besutiful,
which is similar 1o that of bluntnose bream. The sig:
nificant differences in their appearance are that the
second hard ray length of dorsal fin in trangulsr
breamn is longer than its head length: and i lip is
thucker and hommier. The eDNA saquence of trangu-
lar bream 1GF- | was very simalar to that of bluntnose
bremsm, another member of the same genus ( GenBank
No. AF332865) " . According to this study, trange-
lar bream ORF nucleotides shared 99.8% squence
identity with that of bluninose bream, in which
100% sequence identity in mature IGF-1 and E-do
main while 99, 2% sequence identity in signal pep-
tde. The predicted amino acid sequence of trangular
bream ORF shared 99.4% sequence identity with
that of bluntnose bream and there was difference mly
in one out of the 161 amino soids (Fig.4). In this
study, we also found that triangular bream |GF-[E
domain was highly conservative™ ™. It also resulted
in high homology of nudootide sequences and s
nod sjuerees between tnsngular brearn and bdun-
nose bream. Thus, it can be concluded that tnangulas
breamn and Bluntnose bream are very similar to each
other. Similar result was also reported by Li in
m',il

ATUTCTACGACATTTCT TECAGGLGCA T TG TUTGATGTOT T TAAGTGTADCATOORC TR TOTC UG TOCALTTALACTCTCTCACTG. @
M35 GHFFQOGHRYCDY T PFPECTMRECLSCTHRTLSILDEN
GG TG T T T T TGA T U DA AL T A G T AL T T T G T L AL T T TAGACATCTUCAGTTT e

YLV LALTPFPATULEAZG?®P

ETLCGAELELVYDTLAQTF®S®
TTOTGGACGAL T

T T Tl A A A W T T T T AT T AR AT A A A oA T A T A T A ST T A T Al AT WA A
¥y C G B R G F Y F E K FTGUY G P S 5 R R S H MM BEG 1 ¥ DEIEN

T G T AN TGN TGO TOGACGA TG TACTG TOCACC T TGAAAN TR AAANCTUCACCATIIT TACGADCGICAY,
CCFQ5CELERLEMNMTYT CARPrPYETGET PRSLEAQ
CEGCAT A AGAT A TUADCAGGA ADTAAACAAN T TATATUTUGACATAGLTACTUTTOU TUTAM EAGG T TUATUAGAAGANT TUANIL o

RHTDTRTAKIKDPILIS GH
(L AGANMNCALAGCAAAAC TATOGCATTTAG
RGC NTGOGRNTRI

f§ HS S CKEWYHOQENS S SM®
[
|

Fig. ] Triangular bresm 1GF- | clINA sequence and predicred amino sod sequence
M3 =Mks LGF- 185 cDMNA FE S RO NS SER R
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Fig 4  Amano scd sequences of preprotein in 1GF- | of thangudar bresr and blunirose bream
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