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AR ES 70(HSP70) EE T EMIFREE LM EM

kAN, K E AR

(1. shEESEE MiEaroe e, R A S RS R WA 206071 2. P EBHERT RSB, ALE 100039)

W L ARGk SO 11 70( HSPT0) 36T A S EE , ) FET O IR0 2 8 ( FISH ) 97 i, 5 JU40 45 5 i 4 o IR 04 8F ( Fennerope-
naeus chinesis ) Qe falk -, B 150 SUNF BLAIMOR (k7 110 LSRR IRAT 3 14200, BT IRIKM T4 % , Ll i, 38
RBLHEET 70 B6PN( HSPTO) T MEFEf T o R AR MBI A 3 R SR (LK RY 3 AR b ARBTIEIE DR S M IE
fire T bR Qe f bk 1, b R ORI % S LIS O MO BB B0 1 AT T A9 0 R

LK S HSPT0) MR 98 IR e (FISH) BRI G40 o (S04 2F

BESHT (959.223 TMFRF:A
4K TEHE 51 ( HSPs) ikt 4 L W HER <F ZhRE L
FEREEN-BEAY B EFETAESRE
AmBlmSmIL e T~ EYRE. ERWRT,
M NEL L EE S THEEDE, HESEAR
ol AR RS EE LR
-4, Hep HSP70 B R RSF, W H PSR N
[“E. MAKERKBEEDN A5P0 REXNE
A E A 10 i HSPTO HES RS R
fatk FE 04 8 1 HSPT0 A,

1 [E % F ( Fenneropenaeus chinensis ) £ 38 [ 1
SRR R A — (BRI R AR R
FRAR G HE (WSS ) 00 LB BR A2 5y 0 8 4 7
BT E X%, EFER R b, 5 e
00 5 o o O ) BB R E AT, LE b [ R WSSV
ek 18 CELEA ST T HSPs FERPHL
(e T A v ol b A A D, AT AR R DO
S T R T AR RN .

B GREFE a TE e R R R R
ST AR B A T 7 e 0 9% JE R 25 38 ( fluorescence
in situ hybridization, FISH) £ A i 5F 3¢ & Wé 1,
A B — L kT b AT 0 ik B
FEMME T, i ka2 RN T HEFt fk
e NC R P 0 Mt RS T4 G

A BF 37 # A A S B AR BT U DO e 2N

B 2004 - 03 - 03; WHT B\ ;2004 - 06 - 28,

TS 1005 - 8737 - (2004106 - 0497 - 04

SEACAE P E AR R a0 b R it — BB
78 138 R 4 £ W SR B AT T ARl

1 HEnHE

1.1 ##8

A5 FREFEL G b PR T RTAT AE E
BT3GR BE R B A R, B K 8 ~ 9 em.
Digoxigenin-11-dUTP F FITC( Fluorescence isothio-
eyanate, — W€ 6 I ) $FIC # Digoxigenin 5 H I
fl Roche 257, Tag DNA &M E Promega 2
il P1(Propidium lodide, 8% 5 B2, — b 3¢ ) B
M Sigma 207, E TP RO SAR RN,
BEHE DNA W9 £ E# Sangon £ TR LA,
1.2 FEFEEE DNA fHRR

HOUH SR A 8, 35 E 8 Sangon WA AR
L DNA SRR H LR 4 DNAL
1.3 WREGRTTH
1.3.1 RBEFEENNE RASRAMAT
091 EEOVHER, 1 /g PRI AY H B AT BOK
i, BEBEER 4 b, B, 0.075 mol/L
KCLE {8 40 min, Crany’s M E G A . B4
TG 10% 09 Giemsa B, BEEI& A
1.3.2 JEelE&E LihEMEERES DNA HE
Wi, HSP70 3005 5 s i B R PE (o

T B £ R A (30230280 30200203 ) ¢ [0 ~97™ k&5 4 0 H ( 199901 2007 ) 18 " 86375 FE AR BT FL U TN E (200244628030,
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[ 4F HSPT0 X030 SR B0 AP B RR L, 0 R
%) :pl :ﬁil'tg gad cca lel cgg gle 1la a 3 .||1: 5' tga
tel acg alg ggl cga tlL g 3'ih Sangon g TR
O, PCRYTMENMER(BER 20 L) UFHH
100 ng. 10 pmol/pl 0P P2 3184 | ol 10 x
buffer 2 pL, (25 mmol/L) MgCly 1.6 L, 10 mmol/L
ANTP G 0.4 uLOIEF Digoxigenin-11-dUTP:
dTTP=1:2),(5 wpL) Tag DNA 58 0.2 pL.
PCR B 4% % .94 CHIEYE 4 min, 94 CTEHE 30 5,
61 ik | man, 72 CEM 1 oun, 35 T3, B 5
72 CHM 10 min, JHERA Digoxigenin-11-dUTP #)
dUTP &l & F 24T PCR 38, B S pl. PCR
Pt O S Ak 2B Y 1o B B E I 1 ik,
Pharmacia 25 5] ImageMaster VDS WL 5 5 00 %¢
1.3.3 LBERLE Sk e o
F{E 37 CIY) 2 % SSC( saline sodium citrate, Na* i, pH
7.4 1) P 30 min, FETE 70% .85% . 100% i £ 7
ZEHEDIR A 2 min, TG M E A BT 0% 4
BT R 72 T 2 min, SLEPRCA - 20 THIE
HEVK 2880 0% .85% . 100% )Ptk T4 A .

1.3.4 T HEFETFORHRLR 8% LH T
FFV I , B 9% GE AR B, BEHY DNA 0.25 pg/ul, 8
F DNA 100 ng, 2 x SSC B!#)75 CEH 5 min 57
Bl A vk, #RE R RRER AT a9 ET A e Wi 5] T
BC T REREN |, 8 LSRR B
Bl 37 CHRAEAB18-20 h), LR INEEH DNA
) 4 S W T () P A e

1.3.5 SEMREEN 5 ame e ©
50% i) B e (2 x SSC A ) .40 C 2 x SSC Pk 3
B, B S min, RIGTE 0.1 mol/L(pH 8.0) PBD (&%
AROE PP, pH 7.4) P 2 B0, MK 2 min, U BE
il 2 R, 0 20 L BRASEERAR FITC i
Digoxigenin FL (5 pg/ml) , hn % 8 A 76 808 09
NLPYF 37 CHbHE 20 min, ZHME R E PBD A K
S+, 0.1 pg/mL PL/PBS( Phosphate-buffered
saline, PBS, B A8 8 o, 0.01 mol/L. NaH; PO,, pH
THRE MESRENXAEEN. W Zess E-
Einsatz %% 8 B0, ] Kodak DMS 120 $i#i
IR LGSR ST e Aawig

1 gR

2.1 PCR™%
PCR 4t dk sy S0 1. HSPTO R[H &

PCR 1™ 4 — % 1 000 bp ZE 14 55 F Digoxi-
genin-11-dUTP 5 PCR 7™ ¥y 45 - Bk 0 19 I i
Bl 1200bp K4

Bl AEEOEEEPENT RN PORY R
SIRIE DIG T

L. SEATAFICET PCR 4, 2. $5ic 1 DIG &Y POH 538 .

Fig.1 Products of PCR amplification of HSP70 and

DIG labeled fragments in the Fenneropenass
chimenis
Lane 11 unlsheled PR products: Lane 2: DIG-labeled PCR
’H‘Ddl.bl'!ll-.

2.2 FISHER

AR 150 W MLARMR Ik, 11 HA R
BRI T HRORTHES (M 2), HHERNY
T4% .3 3T RLES T 3 RBAEEKLE, K
ROSBEP, T A ATMESREMEE R
WA SRR ERMEE SN EE X,

3 it

FISH SR 4F 0 — il B 0% 5 By DNA JF 51
TER A UREE DNA 2+ FHEVI 09 20 T S Bl s S R
BE-ERHE, B, XE i kERETE
R, & FHFRAKKEZ, MR R Ee
RICFWRAR, BATR B G4, Bt g X
FateF FISH MBS Ct . Sxmiis i
shifi$h FISH M9 ik, I HSP70 B EH %
# 0 JCHETTE AL, U TR, (W ad B Y T
HA IR e R R AR R
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Fig.2 Hybridization signals of HSPT0 gene on chromosomes of F. chinensis

o I1Il'|IJ|,||'|H.!-|" with signals on three chromosomes; bz w mucdeus with three 1I;nul-.

AT 1 U el 1 T8 A6 P4 7 T R K L 0
EQE, Hhath Eat e E SR, KR E kL
T st D T E ARG L R H £
T 0L 4 e S 0 A0 R O R L X RE
Bkl b T BB H AN
£ W TREEMNERSEH:QEREA. W&
fity e e, (AR S B e e 2, O YR RIEE 1 ~ 6
B @l B W, TR RSPl T
HHGE T, ek PRSI , T LR
#, PIRTERH RN DT ORGSR, RiF
MM T AN R B e R DR
A B ep A i B R T, e P 0 R A 1
(0.4%S5C), RMEHEAHRMHRNAES, R
£ b fo e R T A RS ML, R, 32k L FISH
55 (1 R A 08 BE R, O 903 45 R O {50 W oA 30l 9 4
Ere @ T e L REREEYERAKMR
(. TR ITH 0 dF s A b a3 5,
i ] g AT AR A 0 0K, YE T AR RIS Y DNA ST
FHEFT FISH 27, L ol 2 22 i 5L BCRE i
i I

APFSE RS HSPT0 REE LR L E
i FHMW I WEE, RS, 5 TETE
B ANBFE A 10 THIEER HSPT0 XE,E R
fi 8B s otk LS, HHEF HSPTO ¥
i B L M E R 1 A A, AR S0 TR X EF
i1 HSPT0 MP o bt fe sk B 8ay 3 Rk L
A THREES. R HEEY - Er Ll
£ (B E A a] L X &F HSP70 B[ £
g AT EFARAMRERE. YREREXLS
HERR Gk 77 eI flAY HSP FMEEEM , T 7

{LFHE, HSPT0 MOl L4 |-, Xt fa]
Ef TR

o F B P o WM T s, b TR B H
B A ELTE A M, 1 4 3 0 A (o] £ A DX 4 Y
el A T B 4 gt T £ (Y S {7, FISH AT 0]
i g — e ) v [ 0 A LR e B SR A T AT O B,
H ] LR Mg g o 5 (R AR . HATRTRIA
I B S A B, N o i L L
R A A e R A, R AR R i R
HAKEMNLR |, & IR0 BAC 86, AR
FISH feeiy A falzh % LBl E £ WM
Th i A P E 1
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Localization of gene encoding heat shock protein, HSP70,to chromosome of Chi-
nese shrimp Fenneropenaeus chinensis

LHANG Shao-ping, ZHANG Xiao-jun, XIANG Jian-hai
(1. Experimental Marine Biology Laboratory, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China;
2, Craduate School, Chinese Academy of Sciences, Beijing 100039, China }

Abstract: A conservative gene, heat shock protein 70( HSP70), was mapped to the chromosomes of the
Chinese shrimp( Fenneropenacus chinensis ) with Fluorescence in situ hybridization (FISH). FISH is a
powerful tool for chromosome assignment and analysis, and it has been successfully applied in many species.
However, this is still a challenge in the Chinese shrimp( Fenneropenaeus chinensis ) ;one reason is the large
chromosome number of F. chinensi{2n=88); the other reason is that the chromosomes of F. chinensi are
compressed with the similar figure.

In this study, the HSP70 was firstly mapped to the chromosome of the Chinese shrimp( Fennerope-
naeus chinensis ). With the successive chromosome preparation, probe construction and fluorescence in situ
hybridization, HSPT0 produced signals on nuclei and metaphase haploid. Analysis of chromosomes shows
that 111 of 150 (74% ) observed sets of testis haploid chromosomes produced three hybridization signals,
which located respectively on three different chromosomes. The results indicated that HSP70 was assigned
to three loci of the haploid chromosome. The FISH result suggests that HSP70 may have three loci haploid
cells of Chinese shrimp. This study is the first step for the chromosome assignment of many interesting
genes, which may provide important insight on the organization and evelution of the Crustacea genome, In
addition, the chromosome assignment of the genes could promote the cytogenetical analysis and the physical
map of F. chinensi .

Key words: HSP70 gene; fluorescence in situ hybridization{ FISH) ; gene localization; Chinese shrimp( Fen-
neropenaeus chinensis )
Corresponding suthor: XIANG lian-hai. E-mail: jhxiang @ ms. qdio. ac. en
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