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Fig.1 Electrophoresis patterns of mtDNA from triploids, C . auratus cevieri and allotetraploid hybrids
A: ZfFKHI = Triploid crucian carp;B: FI#F Japanese crucian carp; C.D: S# I F A Alloetriploid hybrids. J5 ] The same below.
A:a:Bgl 1,b:Kpn I ,c:EcoR I,d:Pst I,e:Hind I1.£:Sal I,g:Xhe I,h:BamH I ,i:Xbha I
B:a:Pst I ,b:EcoR I.c:Kpn I .d:BamH I,e:Xba I,f:Hind II,g:Xhe I, hBgl I I:,i:51 1
Cea:Bgl I{I%),b:Xba 1(I#),c:Pst I.d:EcoR 1.e:Kpn I.f:BamH [, g: Hind I, h:Xho I .i:8al I ;
D:e:Bgl I (0 &), b:Xba I(0%);m.\DNA/Hind [ marker.

2.2 3 AREER mtDNA BRIEEEN

3 BRPIR N 4 # mDNA R HIHER
B ERLEL BRY s FREEREHHEILTE
MMEER(T2), W3 MRAKE P ELERE,

RS AR REERE(0.006 2) BT, 5
5 07 VU A5 e NEE 1T RU A RAS A (0. 007 W2 =
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B(AHK0.0197,0.027 6)ELEHBER,
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Table 1 Fragment length of mtDNA from triploldy crucian carp, C. auratus cuvieri and allotetraploidy
hybrids obtained by restriction endonuclease digestion

] -} MR Bk E/kb A
Enzyme Fish Length of restriction fragment Total
Pst I A 13.20 3.05 16.25
B 11.50 5.10 16.60

(I, 1) 12.85 3.30 16.15

FroR 1 A 16.30" 7.20 7.20 1.1 0.6"" 16€.10
B 7.30 7.30 1.2 0.8"" 16.60

ciL, ) 7.30 7.30 1.1 0.6%* 16.30

Kpnl A 16.30 16.30
B 16.55 16.55

C(I.m) 16.20" 9.60 €.60 16.20

BamH 1 A 12.50 3.80 16.30
B 12.70 3.85 16.55

CeI, I 12.50 3.80 16.30

Hind [ A 7.10 4.90 2.35 1.2 0.6"" 16.15
B 7.40 5.10 2.30 1.1 0.7"" 16.70

C(I.I) 6.80 5.05 2.25 1.4 D.6"" 16.10

Bgllt A 16.30 16.30
B 16.55 16.55

(1) 14.70 1.4 16.10

cil) 16.20 16.20

Xho I A 16.40 16.40
B 16.60 16.60

I, 16.20 16.20

Sal1 A 16.20 16.20
B 16.75 16.75

cI. m 16.15 16.15

Xba I A 11.80 4.50 16.30
3 16.65" 11.70 4.90 16.60

1) 9.20 4,90 2.0 16.30

c{1) 11.70 4.50 16.20

FHCHE kb A 16.24

The average length B 16.60
C{L)c{l} 16.20

A - SHKHE M Triploid crucian carpsB— F1® C . auratus cuvieri C — ¥ P AT EMI Allotetrapioid hybrids, C( 1),C( I }#®R&EE

¥ Mesns polymaorphism.

» REBRAeBUHE; « » BB RFRIRANHA S B, The fragments not being digested completely are marked with * # "3 the frag-

merits not heing detected are marked with “ * ",

2 wiDNA MEDFHABAXE(EHL)
MREER(ET)
Tahle 2 The proportion of restriction fragments shared
{upper right) and genetic distances (down left) among
mtDNA haploidy types

iﬁi A B o1y o
A 0,895 0.714 0.872
)i} 0.006 2 0.619 0.821

C{I> 0.0192 0.027 6 0.837

C{I) 0.007 7 0.0112 0.010 0

SHEEHT

3.1 ZEEHEZN.BNNR I NEENEDR
mtDNA FFIER

%5 Gel - Pro Analyzer BB =5 &M =M.
1 40 R 3 L A R B8R i DNA RO B 16,24
kb.16.60 kb 1 16.20 kb, 5E XXMBE MR
miDNA 2 FF/MEBZE 15.2~19. 8 kb MRS,
TR 2 SCHR A A A 88 et DNA Kb 555 D B 250548
B REE MERERAN 7 FRMENT S
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(2 AT 80% MR MBHI AR, Rl
A LA HERR ERRB B9 2 MTRE, FrLldh E3RAy 4
TRATATLIBE—1 57 mDNA MGG R BtEH
WRRE BR D WEEH. AR H ImEE,
HRIBRE ] SR B A miDNA B2 BN B 5H
RKRA S BEAE, XA XBRITET 3 ~FRBHE
4 EEREINREER BT 3 Harh 15K
HEBAMRB USRI 15 FNETH
MR R, BRI R R RER AR, AL AR
#A4E Brown 061 4 i ] B A 4E mtDNA T 15
REFEEN 2%" KMAH 3 M BREARBLER
AL il
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Comparative studies on mitochondrial DNA from tripleid crucian carp
and its parents (allotetraploid hybrids of crucian carp and
common carp, 3 and Carassius auratus cuvieri, + )

LI Shuang-fei, LIU Shao-jun, ZHANG Xuan-jie, LUQ Chen, ZHOU Gong-jian, LIU Yun
{College of Life Science, Hunan Normal University, Changsha 41008, China)

Abstract: The triploid crucian carp, -with obvious advantage in growth, was obtained by crossing allotetraploid
hybrids( 3 ) from offsprings(F; ~ Fo)of red crucian carp ( Carassius auratus red var.){ %) X common carp
{Cyprinus carpio L.) (), and C. auratus cuvieri ($). The mitochonodrial DNA (mtDNA) of liver were
isolated from the triploids, Japanese crucian carp { C. auwratus cuwvieri} and allotetraploid hybrids by means of
density gradient centrifugation, DNase I and RNase digestion, and were digested by 9 kinds of restriction en-
donucleases. By analysis of agrose gel electrophoresis, the sizes of mtDNA fragments were estimated that the
mtDNA sizes of triploids, C. auratuscuvieri and allotetraploid hybrids were 16.24 X 10°, 16.60 X 10° and 16.
30 X 10° bp, respectively, and the genetic distances among mtDNA haploidy types in the 3 populations were cal-
culated according to the numbers of common fragments that they had the matrilinear inheritence character of
mtDNA.

Key words: Carassius auratus cuvieri; allotetraploid crucian carp; triploid crucian carp; mitochondrial DNA

(mtDNA); restriction endonuclease; genetic distance
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Sequence study and potential uses of ribosomal DNA internal
transcribed spacers in scallop Chlamys farreri

YU Zi-niv', KONG Xiao-yu!, ZHUANG Zhi-meng?, LIU Ya-jun', SONG Lin-sheng®
(1. The Key Laboratory of Mariculture, Ministry of Education, Ocean University of Qingdao, Qingdac 266003,
China; 2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071,
China; 3. Institute of Oceanology, Chinese Academy of Sciences, Qingdeo 266071, China)

Abstract: The ribosomal internal transcribed spacer regions ITS— 1 and ITS - 2, extracted from mantle tissue of
wild Chlamys farreri, were ampiified via PCR using relevant primers. The PCR products were ligated into T -
vector, then cloned and sequenced. Two nucleotide sequences were got with very suitable sizes of 340 bp and
510 bp for studies on genetic variation and phylogeny. The contents of A, T, G and C were 32.06%,20.59%,
22.35% and 25.00% in ITS -1 and 30.00%, 21.37%, 24.12% and 24.51% in TS~ 2. The primers of
ITS -1 and ITS -2 proved to be very universal in a large variety of mollusc species. The potential uses of the 2

sequences for genetic variation studies and phylogenetic research in scallop species were discussed too.

Key words;: Chlamys farreri; ITS—1; ITS - 2; nucleotide sequence

CLC number: Q75 Document code: A

In recent years, aquaculture practices to
Chlamys farreri have suffered high mortality before
harvest season in the northern coast of China. Intro-
duction of broodstock from other C. farreri-dis-
tributing areas such as Korea and the People’ s Re-
public of Korea is believed one of the resolutions for
the problem. However, some work needs to be done
of molecular genetic analysis for the reasons of stock
or broodstock management and discrimination of fu-
ture culture practices. As far as molecule-a.r genetic
techniques available at present, mtDNA genel®*! or

nuclear gene analysis is one of the suitable approach-
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39620260) .
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es.

Some efforts to investigate and identify differ-
ences among populations using allozyme frequency da-
ta have been proved very nsefull'?, but so far, almost
nothing on DNA level has been done. DNA polymor-
phisms are useful tools for ecological, genetic and evo-
lutionary studies of both terrestrial and marine organ-
isms, which can be applied to from identification of
species and analysis of population structure delineation
to monitoring of genetic change in wild or domesticat-
ed populations!?). Sequencing is one of these tools
which is employed more frequently than before in re-
cent years. The base substitutions, deletions and in-
sertions can be detected by the sequencing, and then
the comparison between different species, populations
or individuals can be made by hase differences in cor-
responding sequences.

The genes or gene fragments of interest can be
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amplified by PCR using universal primers targeting
highly conserved regions. Ribosomal interna! tran-
scribed spacer regions ITS — 1 and ITS — 2 are two
popular candidates for their relatively higher variabili-
ty and easy amplification. In this study C. farreri’s
ITS- 1 and ITS — 2 regions were amplified and se-
quenced so that a further study on this population
structure and phylogeny can be conducted.

1 Materials and Methods

Genomic DNAs were exiracted from mantle tis-
sue of wild C. farreri collected in Hongdao County,
Shandong Province, using INA extraction Kit (Pure
Gene, Gentra USA). ITS -1 and ITS — 2 regions
were amplified using two pairs of universal primers:
ITS — 1A/1B and ITS — 2A/2B (Courtesy of Dr.
Patrick Gaffney, University of Delaware, USA) re-
spectively. The primer sequences are:

ITS- 1A/1B: 5" - GGTTCTGTAGGTGAACCTGC -3
5 — CTGCGTTCTTCATCGACCC -3

ITS—2A/2B: 5~ GGGTCGATGAAGAACGCAG - 3
5" — GCTCTTCCCGCTTCACTCG - 3°

Amplification of both products was performed on
PTC - 100 {M] Research, U.S.A.) Thermal Cycle;
25 pl of amplification reaction containing: 2.0 mmol/
1. MgCly, 200 gmol/L of each dNTP, 0.2 pmol/L of
each primer, 1 pl template DNA, 1 unit Tag. poly-
merase {Sangon, Canada) and buffer. For all ampli-
fications, hot start PCR was initiated by addition of
polymerase and primers following an initial 2 min’ s
denaturation at 94C . The PCR cycling parameters

were; 35 cycles/[45 5 at 94C, 1 min at 50T {(ITS-
1) or 52C{ITS-2), and 1 min at 72T ] followed
by 5 min’s final extension at 72 C. The PCR prod-
ucts were verified by electrophoresing 5 pl of ampli-
fied products in 1.5% agarose gel containing 1% TBE
at 5 V/em, and then punfied by UNIQ - 5 Column
PCR Products Purification Kit ( Sangon, Canada) and
ligated into pMD18 — T Vector (Takara, Japan) ac-
cording to the instruction of Takara DNA Ligation
Kit ver.2, and then was used to transform competent
IM109 Escherichia coli cells using standard proto-
cols'®!. The recombinant colonies were identified by
blue — white screening. The inserts with correct sizes
were detected via restriction enzyme digestion {EcoRI
and Hind I11}. The Vector DNA containing desired
insert was further purified using Pharmacia EasyPrep
Kit, and the sequencing was performed on ABI
PRISM 377 x L. DNA Sequencer using ABI PRISM
BigDye™ Terminator Cycle Sequencing Ready Reac-
tion Kit with AmpliTag DNA Polymerase, F35
{Perkin Elmer, USA).

2 Results and Discussion

Clear fragments of ITS—1 and ITS -2 were got
at the sizes of 340 bp and 510 bp respectively
(Fig.1}. The composition proportion of A, T, G
and C are 32.06%, 20.59%, 22.35% and 25.00%
in ITS—1and 30. 00%, 21.37%, 24.12% and 24.
51% in ITS — 2 separately. Some efforts have been
made to amplify the 2 fragments in other molluscs,

such as oyster, mussel, scallop and abalone, etc.

Marker: 100 bp DNA ladder (1002 000 bp). Arrows indicate 500 bp
Fig.1 PCR products of FIS — 1 (left) and ITS -2 {right) of Chiamys farreri
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The amplifications were successful in most of them af-
ter optimization, although the product sizes varied

from species to species (unpub. data). It indicates

the sizes of amplified products vary in different
groups, so the primers are very universal in molluse

that they can be used in further phylogenetic recon-

that the targeted sequences are highly conserved and struction.

ITS-1 {GenBank accession No: AF243687)
1 GGTTTCTGTA GGTGAACCTG CGGAAGGATC ATTACCGAAC TCOCTAAAAAA CACCGGGTTA
61 CGCCCGCGTG  TGAAAAACAC AAAATCGGAC AAACAAAAAC AGCCGAAGGA GATCAGGGCC
121  AGACTCTGCC TCCT. AGCTCG‘ GCAAAAAAAC AAACTGTGAC AACGCAAAAC TTGCAAACCT
181 TTTOGGGGTA CCTGGCATCG GTTTAATGAG CAACGGOCGC CCCGACATTA TATTTTCACG
241 TAACAATTTG TAACCAAAAA AATTGTTGTC TCTAACGAGA TGATCTCATT ACCACCCTAA
301 GCGGTGGATC ACTCGGCTCG TGGGTCGATG AAGAACGCAG

1TS-2 (GenBank accession No; AF245688)
1 GGGTCGATGA AGAACGCAGC CAGGTGCGTG AATTAATGTG AATTGCAGGA CACATTGAAC
61 ATCGATATCT TGAACGCACA TTGCGGCTCC GGGTCACTCC CGGAGCCACG CCTGTCTGAG
121 GGTCGGCAAA ACATCTATCG CAACCTGCAT GGCACAGCAG CATTGCGCCT TGGACCGTCT
181 CGTCTCCCCG GCGAGCGGTC TTAAATGAGG AATCAGAGTC TCCAATCGAA CCAAAAACAA
241 ACCAGTACGG AACAAATTAC AAGAGACUGCA GTTCGATTAA AACACAAAAT GCGCTCTCOGG
301 TTCCGTGAAA CTGTAGGTTC GUCCTTTTACA TGTGAAAAAA AAGGTATGAT GGTGTAAATT
361 TCTCTGGTCG ACACAACACT TTOGTGTTTGT CTTTTCACAC TCCGACCTCA GATCAGACGA
421 GACTACCCGC TGAATTTAAG CATATCACTA AGCGGAGGAA AAGAAACTAA CAAGGATTCC
481 COCAGTAACG GCGAGTGAAG CGGGAAGAGC

Fig. 2 The nucleotide sequences of Ribosomal Internal Transcribed Spacer 1 and 2 of Chlamys farreri

The internal transcribed spacer regions of riboso-
mal RNA genes are known to evolve faster than the
coding region, therefore, they are very variable on
the subspecific and population levels in wvarious

(6. 71 Mizukami'”’ reported that in Porphyra

species
yezoensis (algae) the nucleotide sequences of 371 bp
ITS—1 regions were considerably different from each
other among individual thalli coltected from two dif-
ferent coastal sites in Japan. This indicated that the
nucleotide sequences in [TS— 1 regions vary consider-
ably on the intraspecific level of this species. King
{ Aquatic Ecology Lab, Leetown Science Center, Bio-
logical Resources Division. unpub. data) using ITS—
1 sequence to examine the phylogeography of bivalve
species Lasmigona subviridis, indicated it was a
good fragment for the work. The similar work in ro-
dent and Xenopus species also indicated that ITS re-
gions were suitable to be employed in species identifi-

(8,91

cation and phylogenetic analysis In scallops,

Kenchington (unpub. data) sequenced ITS — 1 and
ITS - 2 of several scallop species along the Atlantic
Ocean and reconstructed molecular evolutionary tree.
Therefore, it is believed that these two fragments are
good candidates to be used in the studies of genetic
variation and phylogenetic research in scallops.

The two sequences have been accepted by Gen-
Bank, accession No: AF245687 and AF245688.
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