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K OBEEFR, Bk#

(AFmEAE LR 23w R4 TRMAILA,LH AF  210097)

WE AR A RB R AT PO T 731458 A RT-PCR #1 RACE AR N SRR (Erio-
cheir japonica sinensis) L% BYYE K RIRIRAR D, TERET | 44< 1 145 bp & cDNA, 1% cDNA %iF5 60 B ER, (955
942 bp Ay 3 HHEEBHRR . FHRPEL STE SRR, % DNA B EERMF IR BB RGBT RR A~
Bk, B Bk 649 BRI G A A PRAEBE RN EE R 1 R CenBank 13K 5 : AY309062) .
F Northern ELZEAM4 B skt b F 4 4 R 6 W SABEHG Bl 4h B B B g b AT T BT SRR, b FAE
AT EHNBABULPRERNAN RS, MERE T HHANAERAEFR RN BG L MHME 1 £
B f mBNA, SUEGEEGENHINE 1| 2EFHS DNA B HHANHE—FHRZERN 2K DNA SRR

B 2 PR o AR A 7 A3 T LIRSS T R

SRR G M RRR B ; cDNA FERE; 420 B M Northern FiFE 347

FE 5K Q959. 223, Q785 THARIAEE: A
BT R h iy i 1 R AR RE A R VE 5 B 3
&, XIS 2y 5 B ) B ( molt-inhibiting hor-
mone, MIH) Fif R R HERBTIREERN. 24
k%5  MIH & T 7 72 5 4 % 1055 8K ( erustacean
hypetglycemic hormone, CHH) ¥k, CHH %
MRl AR T CHH.MIH 4, i &0 35 b BR300 4 8%
{ gonad-inhibiting hormone, GIH) FiFWiEs B MK
# ( mandibular organ-inhibiting hormone, MOIH) (i,
MIH 70 XS E M RE BB &, Kk Em, mE
HAERS L RE RS WHRBEE &Y
MIH £ERREHR RS, TEF IR Metapenaeus
ensis) RORERS & BIBA MIH BE goFE %" A8
£088 ( Charybdis feriatus ) BFAL R A RERG h MIH 2R
HHBHFRED . RULE MIH RIS 5 R %
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AR AR UR B B2, T EL AT RESE A AL ThAE

BT ERELEE R PERNSE, B3t
B3 510 S R R R ) S D B AR A B T
EBRSHRFEATR, BT AFRELE P HAN P
BEELRRARSTIENEARARR. B
EAEHELARBTHANHERNEERSF
Pl BNATHEAERY EASNFRE M
BFAME BEEEFE AT RFRFR
(71 EHE"™ . FBiE A RT-PCR 1 RACE
TR, FIRET | RIS H 5 H M s o i 3
E-FMEE PR EER DR BE 1 £2H
( molt-inhibiting hormone 1 gene for Eriocheir japonica
sinensis 2%, Ers-MIHI gene) f1¥84F cDNA B3, /A
Northern Bl k3T B R BAER R RE &1
RIS FAAHAT T RIS, PR B IR
1 R E4r cDNA FEFI I 3KA8, it — G
Ffg 2K DNA BRI H OB R TR RBEILH, ST
B b P R R YA R R L R e R P L
IR FHHEEE TR,
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1 #R5RE

1.1 ##

1.1.1 s REPELEEBRGIFES
K= IERE db T R & A BT A R R A Ak s
MR P EARER A ERRE NS,

1.1.2 &3 IMI09 BBk A PinPoint™ Xa-1T-
b ER 4k . RNA marker.Tag DNA B4 B F Wizard®
Plys SV Minipreps DNA Purification System 14 B Pro-
mega 7> &), RNeasy® Mini Kit By § QIAGEN 2 7).,
THERMOSCRIPT™ RT-PCR System ( THERMO-
SCRIPT™ RT #1 PLATINUM Tag DNA polymerase) 3y
LIFE TECHNOLOGIES =&, DIG High Primer DNA
Labeling and Detection Starter Kit Il CSPD, Blocking
Reagent, Anti-DIG-AP 14 H Boehringer Mannheim 4%
f], N-Hybond nylon membrane B H Amersham 4%
Ao

1.2 Ak

1.2.1 @F514aieit R85 8 E % ( Cancer
magister) V] O R 88 ( Callinectes sapidus) , =M K
% ( Carcinus maenas) FIBLZ0 B ( Charybdis feriatus )4
MR MH RN EERFTI R HS1H. %
FRBJK 1-10 4354 fir i 2 MMEFRIBIHFBIEC B
% MIH BREWF 8RS RS FNE T ik v R H
2)9:F1; 5 - AGAGTWATHAAYGAYGARTGTCC —
3R TR IS4 R48. 5’ - CACACAGCACAS-
GAAGTCYTC -3', Hit¥ #8695 B /b 163 bp,
1.2.2 B RNAfIH& BC10 RAFui 5 R
AR T BN, ERHET W F
RN X-BRERREAE RERARE ., P
EREBENEMETZT 4 MEESFHMEBL, B
BRZSH R RS B A0 B, A BIRE A4
REWBRAEI A 100 ng, B M HAA K 100 mg
(RIRRH) R E ARR . SR P ek
Bty , B RNeasy® Mim Kit #5034 RNA, i) 1.2%
B RE BRI o, Dk B S Sh R YE YR B 1 Ml 5E 0Dy
0 OD,, B, 43 HIREH 5 RNA 805 R4 .
1.2.3 RT-PCR W1 pz: X-HEERESHKR
RNA i A B 10 pL R ¥ (75 mmol/L KCl, 8
mmol/L, MgClL,, 25 mmol/L Tris-HCl, 10 mmol/L
DTT,5 wmol/L Bi#13[#r,1 mmol/I. dNTPs,20 U
RNASEOUT™,2, 5 U THERMOSCRIPT™ RT) o, 3
TR CRM1h, WEFESRHE 6 cDNA (st

cDNA) LRI & F IR ,85 CLLHE S min, SREEIM2 U
E. coli RNase H,37 ‘CIEH 20 min DIRE#R RNA,
LR G RAE — 5 cDNA B R 10 5 /5 B
1 pLAIfE R JF 5% F1 #0 R48 PCR 3 1¥ M BIAR,
PCR & [if MR 30 uL, & 50 mmol/L KCl.3
mmol/L MgCl, ,10 mmol/L Tris-HC1 0.5 U Tag DNA
B4R 200 wmol/L dNTPs. B[ #74& 50 pmol, [N
A9 CHAH 2 min,95 € 105,52 C 30 s,
30 AMER,72 CEEAH 20 min,
1.2.4 PCR =#f%BEMMEFE PCR =ML
5 PinPoint™ Xa-1 R84 H1%, R 5 T IEHE R,
R0 78 ABI 310 1% 50brX_FifEAT,
1.2.5 3¥RACE M1 pg X-BEERELSHKAE
RNA #E84R, F 3" %@ 514 CDI (5" - GGC-
CTCGCGACGACTACA(T) ,, -3") s R A REB —4k
cDNA, SR (K& hRE TR BEHLE 4 3 4 CD I
(3 pmol/L)#b, Ffh[F 1.2.3;50 CTRE 1 h,
IBAEMHEIES 4 F1L R R4S § 2B BT
B FFE SS9 Ers FP(5' — AAACCTGATCGGGAA
TCGTGAC -3"), Bt LiRE—4 -DNA KR, B
R RES1Y Ers FP 713/ 8355514 Ap02(5’ -
G GCCTCGCGACGACTACTT - 3'), #4F 3' RACE
PCRY" 1, RIBEBEFMF 95 CHAHE 2 min; 95
€ 10 5,58 %C 20 5,72 C 4 min,30 MEFF;72 CHE
{120 min, PCR P=#yaiifL)f5 , STREHIFF .
1.2.6 FFIRPRERESFH B17 Blastp BF(ht-
tp://www, nchbi. nlm. nih. gov/BLAST) , 3 #1841
HER5UR i f BB Swissport 4 I [F I F
7.
1.2.7 Northern EliE5r 8 HioH &M A FHER
BB BA B v 4 I 39 4 (& A B RNA J DNase
(RNase free) &b 78, LA HBR W] B 7578 A0 B (R 45 DNA
YL, REHTT RNA S, 45 1.2.3 FIRER PCR
Psths  ERER AR AR TR Y
&M B EPRICH cDNA B4  RE AN SR
BT AL

2 g%

2.1 MBS RNA
MEFRERBN R EERE X-BEE
BRE SRS RNA B 0D,/ ODy, fE N 1.9,
BAEER, S RNA £ 1. 2% B9 5B BEB R
MIKET RABIFE 1.8 kb, 1.9 kb F1 2.6 kb 424 3
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R OB PERERR MWK | (MIHD) EAR cDNA b B AR Northern E1ZR3-4T 355

& RNA 7 (1), B4R 5 B 3 4F ( Penaeus
monodon ) [ BARNA HLpksERAMIY,

G583
4981
3638
2604 442554
--1E7E
-1 T76H2

1908
1353

Q55

623

281

Al DESERRHX-FERBESEE RNA FRRHE
WRETEKE  (MRNARE)

Fig.1 Formaldehyde agarose gel electrophoresis of total RNA iso-
Isted from X-organ sinus gland complex in the eyestalks of
Chinese mitten crab (M:RNA marker}

2.2 RT-PCR i #7=H i re 51

3514 Fi # R4S § 3 =4 M B AR MR R
PR R T 1 KBTI A/M(163 bp)
S 2) . RAH AL SR I AR N B HE
17 Blastx MU R R, HR FIX M B LR T
¥ 5 M8 MIH 59— Bt fm Lt sE. K,
5% KB (Cancer pagurus) RN RE R TR
B —FrEa B 78% . 76% 1 72% , MU N
87% ,
2.3 3'RACE PCR ¥ i7™=%

3'RACE PCR 3 =¥ B ig i B B Tk 55 R
BREEBT1&ATF1 kb REH(EI), BEHS
SR RIS 645 1 145 bp £ cDNA P, EFFId
203 bp H4RIL X ( 45153 67 ME{ZLHR ) 71942 bp #I 3’
WIEBNIER AR, MRE S AATAAA [ TREEA L
B T-(TAA) Fii7 897 bp Ab(H 4) o Blastx 53445
BR, mEXNAEERFY SRR EE 2
PR A A = 0 B MIH B — S AR S,
H— B4 Bl 64% . 62% T 61% , A IS X
T7% . X I §E R R MIH B

B3 3% cDNA BH|, w8 % En-Mid! ¥#H, Ers-
MIH! A GenBank 524 AY300062,

1 2 3 4 5 6 M

M:100 bp DNA Ladder Pius; | -6 Amplification products of degenerste
primers
#2 Ny N RkE
Fig.2 Elecirophoresis of amplification products of degen-
ernte pritners

2000

1000
750

500

250
100

M:DNA Marker DL 2 000; 1, Products of 3'BACE
B3 3RACE PCR =%
Fig. 3 Products of 3'RACE PCR

2.4 Northern EQifE 5T 47

S TR PR I IR A R (B 5) &, SR
e A& B F 7R 40 THHA A9 & RNA ARE SCEEI rRNA
HES - A), U8 5 RNA TR . R 35
DG Ers - MIHI B EH) cDNA 85 5 R FEH BT
BaAnRL T ET B RNA e B WA 5 - B,

B S~BFEE LATHRBEAEEHAWEMIL
FRABRBIRRG S TRR AT SRR m
R4 B B AR N B MIH SR B Rik. Bbsth,
HIARERIE 3 N, AR A TFRORARE
&5, R IUARA U IR FRHIBRLES .
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AAACCTCAT GGUAATCGTGACATCTACAAGAAGG TGGACTOGATCTGTGAGGACTGGCCAACATCTTCCGCATCGACGOTCTGGGCATGCTCTGCAGG 100
¥NLIGNRDIYKKVYDWICEDCANIFRIDGLGMLCR
AAGAACTGCTTTAGGAACATCGACTICCTGTGOTGTGTGTACGCCTCGCAACGOCACGCACAGAAGGACCACCTCACGCGTTACGTCAGCATCCTCRRME 200
KNCFRN!DFLW{YYSSSERHAQEDDLTERYVSILGE
AATAACTCCTGGETGCOCCACCTROCGCTCCCTCRNTCCC TN CGGOGTATCTGLCGUTGCTGOAGATGCCCCAGGGTGAAGCCGATGTCOGGEAAGE 300
Q¢+

GCCTTGAAGTGAAGAGTCAAGTGCGTCTCTCCAGCAGCTGTCCCTCCCTCTCTGGCTOCTCTICGTCCG TG TG TAAGAATCCAGCGGCTAMAGCCTTGG 400
TTCAGTCTCTCGCGAGGAGCTT TGATTGACCTCCGTTCACCTCCATTCAGTCGC TTIGTCTCTGTITAGC TCCGTTCACGCCTTCGTCTATTOTTCAGCCG 500
TTCACCTTCCATTCACCTCGTTTACCCACAAAGCTCCACTTGTCAGTGCTTTCCTGGGTCCTCCAGAAAGGTCTTGCATATCAGGGACACTATTTTAGCA 600
TIGOCAATTCCAGGTAACAGAGTATAGGAAAAGACAAT TACATTTTTG TTTOTGTACATGOACGAGTATTCGAATGTAGAAGGCTGCTGTAGTAGTTGTA 70
ATAGTAGCTGTAGTATATAGGAGGAGGAGCAGGAGCAGAAGGACGAGC AGGAGTGGAAAAGGAAGAAGAGAGCAGCAAGAAGGTATTTGAAAGTAGAAAT 300
AAGTTGAAAGACATCTCACTGAAACAGTATTC TCAAAACTCTAGTCAACTCTAAAGCTGT TTGAGGGTTTTCTCTTTATGAATGTGTATGTOTGATCGTA 500
CTCTTGTTTATTIGCATTCTIGETTAGTOTIGAATCATTCCTITGTGTOTGAGTGTGTGTATGTCAACTTCCITTGTTATTITGTTTCACTTTGTGTTAT 1000
CCTCTCTOGTTTTGTCCTAATTTATTGAGGTTGTAGTATTTAT TGAAATCTGAGCCGC TG TGTTCTTCCACGICTTAGAATTAAT TGTGGCTGATAAAAA 1100
ARATAAAGAGAAACGARAGAGT (A) » 1145

B4 Ers —-MIHI BEEH5 DNA HBERFI RESHEERAET
Fig.4 Nucleotide and deduced amino acid sequences of the partial cDNA of Ers ~ MIHI gene
AATAAA; polyadenlation signal

E3 Ea4 73 El B2 B} E4 23

El. SR, E2; G, E3: IRGld, B4 OBEMS, 3. Wm4h I
El: egg cleavage stage: E2: gasirula stage;E3: eye pigment stage; E4: heart-beating stage; Z3: sonca [If
E5 ATEERAELIED RNA RRERIEMAERAEK B Ers - MIH] XEE TR TELD LE AT Northern EDE 453 H
Fig.5 A Formaldehyde agarose gel electrophoresis of total RNA isolated from each developmental stage of embryos and zo-
aea I of Chinese mitten crab; B Northern blot analysis of Ers — MIHI gene with the embryos at every stages and zo-
aea I of Chinese mitten crab

RFIBWE , i E 2K -DNA FFIEG R #

3 s
it — A P E R A P A R T BB O

3.1 RT-PCR f1RACE

B 1988 4F Frohman 21" #57 ¢DNA & %%
$# (RACE) 35 LI % ,RACE B AR K118 B 80# . Bl
B T cDNA FFliftR T, EF RN
BEERGEMEKWTR, CHEXRKALS
w8 RERFIE ] RACE 7 ¥ 3078 i AR g 3K
& MIH1 ZF K cDNA 57 35 RLBBRER 4 K 1 1
3WMAEBIEX . PHEARE MIH] AFE4S cDNA

B THEM,

TR R LR FF R s o e, 5]
BRI A EE , HER A BB T RE AR,
B IEET BRI, RINEFRPERETERT
7 354, (UACHE X R S R DR R T e
R MIHI BB RIS cDNA B3, ZX 519K
- EEEDH,

3.2 % F Northern i 5347
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K BE:PEGEEE TR | (MIHD) BRB DNA H BTEEER Northen E0ilf 447

357

YRR E &0 B MIH SR F RS
F 78 TTHRR T ME ( Metapenaeus ensis) YR RGHAIE
HRMT MIH REOFE B BSORLET M
WERG PR ) MIH A REEY . AR K
Northern D 3 B R R 00, 7 PR R BB IR IG &
FEWREH MIHT BB HEFEEK, BT CHH &
Bt kT gt b BA AL, 2R BENFERA
EFL RS RE | W Ens - MIHT 2
EEGNEE AR EAEBRRET RS
FEEMIER, RN AR TH—EME, T
PHBHORG FREREFS, EMATRERNTH
Hifk mRNA.
3.3 BEHEHRST

HREEHWAE CHH FKIEM A/ A 40 % CHH
F VIH ( vitellogenin inhibiting hormone ) 2 41, H &
VIH 46 X 0] 4 2% RIH { reproduction inhibiting hor-
mene ) #1 MIH 2 AwE™ MEE4E k&, CHH
# P8 2K B 15 5 BR BT 48 32 i CHH precursor -
related peptide , CPRP) FI GG 3 8550 4100, 4 3L
i3 AT HEAAER C -CY CY -CPRCY -
C*. T VIH £ (245 MIH) % 2 3K i f5 5 S F
Bk 2 EAT R, Bl CPRP, A A I A~
BiEMA R O - CY.C* - C¥ R CY - OO, gy
FARRERTFF R RS B FH SR
Hars, BTSN EEE S WS WAk B A
FrENERETE CHH &M MIH EE, HEM
FERYUBKRE LMRFRBNFH SHMEL
MIH f— S E e, B — SR
Wi HH 64% F177% ., T E AR RE M FF
PR — AR, BRI
71.8% f184.5% , (B 5K B — S FIAH UL 4 3
R 2% 0 67% L4 . BRIV LB LR
IERTIEES T SRR A BB AW E CHE HiK&
B,
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Molecular cloning and Northern blot analysis of a ¢cDNA fragment
of molt-inhibiting hormone gene 1 from Eriocheir japonica sinensis

SONG Xia, ZHOU Kai-ya, MA Chang-yan
(Institute of Genetic Resources,College of Life Sciences, Nanjing Normal University , Nanjing 210097 , China )}

Abstract; Degenerate primers weve designed according to the MIH amino acid sequences of Cancer magister , Calli-
nectes sapidus , Carcinus maenas and Charvbdis feriatus, Using reverse transeription PCR ( RT-PCR) and rapid am-
plification of cDNA end( RACE )techniques, a ¢DNA sequence of 1 145 bp was ohtained from the eyestalks of Erio-
cheir japonica sinensis. The cDNA encodes a polypeptide of 60 amino acids and includes 3 terminal untranslated re-
gion of 942 bp. The homology analysis revealed that the amino acid sequences coded by the cDNA obtained showed
higher identities with the MIH of the four species above, and the highest identity was 64% . So it is named Ers-
MIHI gene (molt-inhibiting hormone 1 gene for Eriocheir japonica sinensis, i.e. Ers-MIHI gene) temporarily. The
accession number of Ers-MIHI pene in GenBank is AY309062. Northemn blot analysis was performed with the em-
bryos at each developmental stage and the Chinese mitien crab zoaea Ml to study the expression of this gene. The
tesults showed that hybridization signal was hardly detected in the early developmental embryos at egg cleavage
stage, while the mRNA of the Ers-MIH! gene was detected in the embryos at other developmental stages and in the
Chinese mitten crab zoaea Hl. By obtaining the partial cDNA sequence of Ers-MIHI gene, cloning of the full-length
cDNA sequence of this gene, a further study on its function and the elucidation of the molecular mechanism in moli-
ing of Chinese mitten erab will be possible.

Key words; molt-inhibiting hormone gene; ¢DNA cloning; Eriocheir japonica sinensis; Northern blot analysis
Corresponding author; ZHOU Kai-ya. E —mail; kyzhounj@ jlonline. com
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Sequence analysis on mitochondrial /16S rRNA gene
in Fenneropenaeus chinensis

GAOQ Tian-xiang', LI Jian>' | WANG Qing-yin*, LIU Jin-xian'
(1. Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdae 266003, China;
2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract; Fenneropenaeus ¢hinensis is of economical importance in marine fishery of China. This paper desls with the PCR amplifica-
tion and sequence analysis of mitochondrial 168 rRNA gene fragment of its wild and cultured populatons ( CP1, CP4, CP5 and CP§).
There was no difference among the F. chinensis individuals in the sequence of 520 bp obtained in this rescarch, The A, T, G and C
contents of the sequence were 171 bp {32.88% ), 176 bp {33.85% ), 104 bp (20.00% } and 69 bp (13.27% } respectively, and
the content of AT was higher than that of GC. Furthermore, 413 bp of the fragment was used to discuss the phylogenetic relationship of
12 Penzeidae shrimps belonging lo genera Pengeus, Farfantepenaeus, Fenneropenaeus, Marsupenoeus and Litopenaeus using Alpheus ar-
millatus as the outgroup. The molecular phylogenetic tree constructed by neighbor-joining method showed that there were two large
shrimp clusters. #. chinersis and P. monodon were clustered first, and then clustered with M. japonicus; another large shrimp cluster
was Farfantepenacus cluster with Litopenaeus cluster consisting of their individuals. The resulis also indicated that there was a closer ge-

netic relationship between genus Farfoniepenaens and genus Litopenaeus; also between F. subtilis and F. paulensis, L. schmitti and L

seliferus.

Key words; Fenneropenaeus chinensis; 165 rRlVA; sequence analysis; Penaeidae; phylogeny

CLC number; (956,223 Document code: A

Fenneropenceus chinensis, which belongs to the
family Penseidae, is mainly distributed in Bohai Sea
and Yellow Sea in China. This species is of economical
importance in both fishing and aquaculture in Chi-
na''l. To protect the natural population from over — ex-
ploitation, artificially produced seeds have been re-
leased to enhance the natural stocks since 1985. Con-
sidering the importance of this species, genetic infor-
mation is vital to the design and implementation of
sound fisheries management strategies and sustainable
development of aguaculture.

There have been many studies on population

Received date: 2003 -03 -25;  Revised date: 2003 -05 - 19,
Foundatior item: Supported by projects under the Major State Basic Re-
search Development Program ( G1999012009).

Biography: GAO Tian-xiang (1962 - }, male, professor. Research are-
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Article D). 1005 —8737 - (2003)05 - 0359 -06

"1 In this stud-

structure and phylogeny in shrimps™
y, a part of mitochondrial /65 rRNA gene was ampli-
fied by PCR, and the fragment sequenced was used for
analysis of the genetic variations between wild and cul-
tured populations { CP1, CP4, CP5 and CP6). Fur-
thermore, phylogenetic relationships of 12 Penaeidae
shrimps were discussed using the related gene se-

quences downloaded from the GenBank.
1 Materials and Methods

1.1 Materials

The samples of wild F. chinensis population were
collected from coastal waters of Rizhao, Shandong
Province, and the first, forth, fifth and sixth genera-
tion of cultured populations { CPl, CP4, CP3 and
CP6) were from Jiaonan, Rizhao, Jimo and Rizhao,

respectively. The shrimp specimens were initially fro-
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zen in liquid nitrogen ( - 196 C) and subsequently
maintained at below ~20 “C. Two individuals of each
population were used for sequence analysis.
1.2 Genomic DNA extraction

For genomic DNA extraction, a small piece of
muscle (about 100 mg) was ground in aélass homoge-
nizer and incubated for 2 h at 37 C in a 700 pL STE
solution { 100 mmol/L. NaCl, 10 mmol/L EDTA, 50
mmol/L Tris-HCl, pH 8.0) containing 50 pl 20%
SDS and 15 pl 10 mg/pl. proteinase K. The DNA was
isolated using a standard phenol/chloroform extraction
protocol and collected by ethanol precipitation’
1.3 PCR amplification

The target fragment of /68 rRN4 gene was ampli-
fied by using primers 12510 5'-CGCCTGTTTAA-
CAAAAACAT-3’ and H3059 5'-CCGGTCTGAACT-
CAGATCATGT-3''", Double-stranded PCR amplifi-
cations were conducted in a biometra thermocycler u-
sing an initial 90 s denaturation at 94 °C followed by
35 eycles of 30 s at 94 °C for denaturation, 45 s at
49 C for annealing, 1 min a1 72 °C for extention, and
a final 10 min extension at 72 C. The amplification
reactions were carried out in a 25 pL volume in each
Ready-To-Go { Pharmacia Biotech. } tube that com-
tained approximate 100 ng template DNA 1 pl, 1 pL
of each primer and 22 pl. sterile deionized H, 0, In all
PCR amplifications, negative controls consisting of
template-{ree reactions were used to detect DNA con-
tamination, A total of 2 =3 pL of each PCR product
was used for 1. 5% agarose gel electrophoresis for veri-
fying the amplified fragment length with a DNA marker
DIL2 000 [ Takara Biotechnology ( Dalian) Ce, Ltd ],

and then was visualized with ethidium bromide under
ultraviolet light,
1,4 Sequencing

The amplified products were electrophoresed on a
1.53% agarose gel and purified with Wartson’s gel ex-
traction kit. These purified products were used aa the
template DNA for eycle sequencing reactions performed
using Dye Terminator Cycle Sequencing FS Ready Re-
action Kits ( Applied Biosystems) , and run on an ABI
377 DNA sequencer { Perkin-Elmer Corp}. Double
sirands were sequenced and the primers used for se-
quencing were the same as those for PCR amplifica-
tion.
1.5 Data analysis

The sequences were edited and aligned by the
DNASTAR sofiware ( DNASTAR, Inc). Phylogenetic
and molecular evolutionary analyses were conducted u-
sing MEGA version 2, 1!, A 413 bp homologous
fragment of 12 Penaeidae shrimps was adopted for phy-

logenetic analysis.
2 Results and Discussion

A 560 bp segment of 165 tRNA gene was ampli-
fied and sequenced from the 10 individuals of five dif-
ferent populations in F. chinensis. The sequences of
520 bp except the primers were obtained and there was
among those individuals
(Fig. 1). The A, T, G and C contents in the se-
quence were 171 bp (32.88% ), 176 bp (33.85% ),
104 bp (20.00% ) and 69 bp (13.27% ) , respective-

ly.

ne sequence variation

GICTATATGATTGTTATATAAAGTCTAGCCTGCCCACTGATTTAGTTTAA 50

AGGGCCGCGGTATATTGACCGTGCGAAGGTAGCATAATCATTAGTCTTTT 100
AATTGAAGGCTTGTATGARATGGTIGGACAAAANDGTGAGCTGTCTCAATTA 150
TAATAATTGAATTTAACTT TTAAGTGAAANGGCTTAAATGAATTANGGGE 200
ACGATAAGACCCTATARAGCTTGACAATAATTTAATTATACTATCAATTS 250
TTAGTGTAACTTGGTTTTAAT TAATATT TGTTACGTTGGGGCGACGGGAA 300
TATAACAAGTAACTGTTCTTAAATATTTAATAACAADTATAATTGCGARRA 350
CTAGCATGATCCTCTATTAGTGATTAAAAGATTAAGTTACTTTAGGGATA 400
ACAGCGTAATCTTCTTTGAGAGTCCTCATCGACAAGRAAGGTTTGCGACCT 450
CGATGTTGAATTAAGGTATCCTTATGATGCAGCAGTTGTAAAGGARGGTC 500

TGTTCGACCTTTAAATCCTT 520

Fig. 1 165 rRNA gene sequences {520 bp) of F. chinensis
M1 wERFE 168 rRNA XEFF(520 bp)
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The gene fragment of 413 bp was analyzed to ex- the outgroup. _
amine the phylogenetic relationship of 12 Penaeidae Figure 2 shows the variation sites of 165 rRNA se-
shrimp species ( Litopenaeus stylirostris, L. vannamei, quences among the 13 species above. It was clear that
L. schmitti, L. setiferus, Farfantepenaeus subtilis, F. AT content (66. 5% ~72, 0% ) was higher than GC
paulensis, F. duorarum, F. brasiliensis, F. agecus, content, and there was a little difference of A, T, G
Fenneropenaeus chinensis, Marsupenaeus japanicus, and C among five genus in contents (Table 1).

Pengeus monodon). Alpheus armillatus was selected as

Table 1 Base composition of 165 rRNA gene segment of 12 Penaeidea shrimp species
1 12 AR 16S rRNA BB F BB EER

Species Abbreviation Content/% & & Total length/hyp Accession number
i e T o o a.T  HEEK Eﬁl}%

Liopenaeus stylirostiis L.st 33.3 3.2 20.1 12,4 67.5 412 AF255056
L. vannamei E. va 33.7 3.8 20.6 12.9 66.5 412 AF192089
L. schmitti L. sc 34.5 333 20,4 11.9 67.8 412 AF192D86
L. setiferus L. se 34.6 33.2 20.3 11.9 67.8 413 AF192078
Average of Litopenaeus 34.0 33.4 20.4 2.3 61.4

Farfantepenaeus subtilis Fa.s 33.3 323 2.1 12.4 65.6 412 AF1$2076
F. paulensis Fa.p 34.0 311 206 13.3 65.1 a1 AF1952060
F. duorarsm Fa.d 34.0 33.0 211 1.9 67.0 412 AF192056
F. brasiliensis Fa. b .7 33.0 204 11,9 67.7 412 AFi92054
F. aatecus Fa. a 35.0 32.3 20.4 12.4 67.3 412 AF192052
Average of Farfertepenaeus 34.2 32.3 21.1 12,4 66.5

Fenneropenaeus chinensis Fe.c 34.6 3317 19.6 12,1 68.3 413

Marsupenaeus japanicus M. ja 33.4 33.9 20.5 12.2 67.3 410 PJA3ER112
Penaeus mandon P. mo 36.6 354 206 7.5 7i.0 413 AF125383
Alpheus armillaius A ar 29.0 350 246 11.4 64.0 403 AF501644

Table 2 Genetic distances calculated among 12 Penaeldea shrimps based on Kimura's two parameter method
%2 f Kimura S8 %110 12 $a iR 6 BE W

Species Fjds Ls Lva i.se Lo Fas Fap Fad Fab Fea Fee Mjs Pmo Aar
Litopenasus stylfirostris —

L. wannamei 0.0427 — Average distance among Litopenaens species =0.055 3

L. schmitti 0.0691 0.0746 —

L. setiferus 0.0664 C.0691 0.0098 —

Farfantepenaeus subtilis 0.0915 0.0884 0. 1261 0. 1227 —

F. panfensis 0.1055 0. 1110 0. 1376 0.1342 0.06i5 —  Average distance among Farfuntepsnacus species =0. 064 2
F. dusrarum 0.0914 0. 1026 0. 1199 0.1166 0.0747 0.0639 —

F. brasiliensts 0. 0888 0. 1058 0. 1143 0. 1110 0. 0863 0. 0641 0.0616 —

F. azecus 0.0912 0.0867 0. 1167 0. 1135 0.0671 0.0509 0.0586 0.0534 —

Fenneropenneus chinensis 0. 1052 0. 1081 @ 1048 0.1074 0.1379 0. 1312 0.1289 0.1052 0.1135 —

Marsupenaens jopanicus 0.1112 0, 1083 0. 1404 0. 1341 ©.1286 0.1139 0. 1141 0.0970 0. 1111 0,0937 —

Penaeus mondon 0.1917 0.2012 0. 2042 0.2003 0.2175 0.2238 (. 1977 0.1879 0.207t 0. 1574 0. 1823 —

Alpheus armillatus 0.2615 0.2919 0. 2945 0,3015 0.3032 0. 2860 0,2762 0.2872 0.2872 (. 2850 0.2B68 0,3599 —

Genetic distance among the 12 Penacidae shrimp lar phylogenetic tree constructed by neighbor-joining

species was calculated based on Kimura’s two parame- method, two large clusters were obtained; F. chinensis
ter method, The results showed that the distance be- and P. monodon were clustered first, and then clus-
tween genus was higger {Table 2). From the molecu- tered with M. jepomicus; another large shrimp cluster
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penaens and Litopenaeus; also between F. subtilis and
F. paulensis, L. schmigi and L. setiferus (Fig. 3).

TEKFRF

was Farfantepenaeus cluster and Litopenaeus cluster by
their individuals, The results also indicated that the ge-
netic relationship was close between genus Farfante-
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. Quan et

al. amplified and sequenced 535 bp of 165 rRNA gene
and found no variation among the sequences of 24 F.

1g]

. Our resulis were quite differ-

ent from Qiu et al. 's. The difference of the resulis be-
tween ours and Quan et al. ‘s was because we cul the

[10]

nsing the same segment of 165 rRVA gene

chinensis individuals

ob-

. Qiu et al.

tained the results that there were high polymerphism a-

{2,8]

Fig. 2 Variation sites in 413 bp segment of 165 rRNA gene among 12 Penaeidea shrimp speces
B2 12 7R I6S rRNA EE KR (413 bp) ERMER

Mitochondrial DNA has been extensively used in
fishery study with features such as its compaciness,
meong 17 individuals of 4 populations in F. chinensis by

maternal inheritance and fast evolutionary rate com-
pared to nuclear DNA!®-"1 €Ol gene has been de-

tected among 15 shrimp species
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_|~—_L_styf Trostris

L vannamei

L schmitti
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Fmondon

0.05

A armillatus

Fig. 3 Neighbor-joining molecular phylogenetic tree of 12 Penaeidea shrimps using Alpheus armillatus as the outgroup
B3 CITRREETAR O b4 ERY 12 BT AR 43 F Mgt

two primers of the 165 rRNA gene segment complete-
Iy, 16§ rRNA gene sequence (413 bp) was used
to compare with other 11 Penaeidae shrimps. The re-
sults above indicated that the 165 rRNA gene fragment
is very conservative in F. chinensis. These resulis sug-
gested that 7168 rRNA gene could not be used to study
population genetics of F. chinensis, but it should be
useful for phylogenetic analysis of Penaeidae shrimps.
The further work on other genetic markers of F.
chinensis populations such as microsatellite may be

more desirable.
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(1 PRBEXE SARBRAFERERE, LA £ 266003,
2 PEAFAEFLE KRAFALSA, 0K £ 266071)

S P ETTUF( Fenneropenaeus chinensis) 23 B B EMEFIFFZ —. FHTLUERS UM EERHENATHEESR
LAR.EE 4 1838 5 10,28 6 fRBHHR(CP1 ,CP4 (CPS [CP6) B4 2 MERIZ R K 165 rRNA [ 1 BUEAT T PCR 3 AP FIN
SEAT. AHTERRE, WA 165 rRNA BB B 520 bp 10 P B MEE TR EZER, K AT.G.C SR
171 bp (32.88% ) 176 bp (33.85% ) .104 bp (20.00% ) .69 bp {(13.27% ) AT EEHBHE T CC S E. FHAHPEE R 413
bp WIRSRFFY , LATFBERUAT (Alpheus armillarus) JSb BB 1 RHUFH) ( Penaeidae ) R AFIR L RATEFIR B X EFJR AR R
TR AT R, 5 IR ( Pengeus , Farfantep +Fenneropenaeus , Marsup » Litop )12 PR AR R G R TR LA NI SRR
M- F RS B AL 12 FhaRSy WA KR F B AR A0S AT R B — 5 5 B AR EF R R — R R
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