TR FE ML http://gxkx. ijournal. cn/gxkxyxb/ch

AEEETHEM X EFHBARAARMKEER 70 EFRIE

TA

FEE KRR, EF o AL I 48 3 XL xR
AL AEBEFADTRAE . LAFE 266104;2. WA G HEREERBAIEFZRAFL TS, LAFH 266104530 & HHEKF
HmEGRELLERE,LAFSE  266104)

BE . MEAFRBEEHT 8 KW (Crassostrea gigas) FARTLE A 70(Hsp70) TR LB W, N
TR B S T D128 0 42 4 2R 7 SR SRR S I D L O JB e 4 o 4 GRS RO 20 ) R A 5 A R
JE 13 psu.20 psu.27 psu Al 34 psu FYIMEL 14 d J5 K HBEE T 10 pg/L WEWRH 28 d #E47E BRIL, M5 7%
B 2 T I K R AT HE S SE G 5 R R R B TR VA VR % X6 I R B A 3 4H U R A A s R SR SR T SRR O 8
PCR AT R R BN E . DR R IR 4 DEEENT SNVER D Hsp70 FF Y mRNA £k B H KK
FHTRD R PN e BE BRI Hsp 70 FEN B0 5 R B IF Hsp 70 S gm ] . WALNR Hsp70 B FR KR
B4y 52 B L EREE 20 psu 1T 42 RZENET 3L 27 psu A T45 28 RZHNE T 30 E 34 psu A T4 7.
21 F 42 RZBNPT. R Hsp70 He[AXS 54 8 5 HAT 2 0 SO A 50 7 0005 Qe 258 U 18 s o T B
A AT,

KGR RFEHE W FE KSR 70 BERIRE

h & 4% 5.5968. 3 X ERFRIRED : A NXEHE.1002-7378(2019)04-0332-05

0 3= IK SR 3R K 5 Bl ) 4 T R B ™ 5, BV 7 A AR
VRIE TR A Jm AT DL A K AR A W AR L Ol i B
HemaEEYENRREZD R BRSSP RS WA EHFE AR, b R R

JE R B R LA R W AR . MESEZ R N BRET .
ThUE T T ORI T I O X B b R e 2 AR DL SRR A A 2 — B A
HHR R R T R AR KA, X SRIE E IR AR R e SG L AR I R L 22 T AR AR AR AR

xR RYEANHAREACUFRA LR FREFESUAAEXNZE TE"RNE AL AL AR KL LA KR I HE R E
(STAID-1d) % #

[ # /]

H1E E (1989—) % BF 50 5 3] R . & 2\ 5 g KO R 78 9F 20, E-mail : jingyuanyuan0226@126. com,

[« BEEH]

X972, B LB AR R, B NF AR RS R U A E-mail: liuguangbin72@126. com,

L5 8 A1

DOI:10. 13657/j. cnki. gxkxyxb. 20191129, 002

FEE KR NS . FAEETHEMRFPEAGARALRKREE G 70 BRLE N P[]] ) WA ¥ kK ¥4/, 2019,35(4):332-336,
344.

JING Y Y,ZHANG T W,LIU E F,et al. Effects of cadmium on heat shock protein 70 gene expression in different tissues of Crassostrea gigas un-
der different salinity [J]. Journal of Guangxi Academy of Sciences,2019,35(4):332-336,344.



I"ARZERFR,2019 £,35 %, 5% 4 # Journal of Guangxi Academy of Sciences,2019,Vol.35 No.4

HEEE FREETHEN K FFHFERARNALARARTER 70 ERREH M

OB RO F R E AR IR —, A5
FHIEERHREMB LR GEEERB N E
2 J R b 0 F ] L W5 5 B B A O 7l e 7 AR
S, A A T G A WO, RO T AL
R 46 JB8 5 VAR BEE L T A 0000 46 J - Uk B A2 B ER
SR PR, kR R Y ) 4 R S T 4 B A
IR R Z— . W F R G i 5 7 X 2 — 3 B Bl 5
W 2= S AT Bl o V8 A 1 52 el K 34 855 vp B 48 T Y
WS, A WF T 3R W R B XK A A W W i o 4 T
FHAE BN, B X R W E SR EHAR,
Q012 A WRCAS A7 4R B (R R T B A2 R 5 T i R
HER MM RS AL Bl 0~25 psu i, @il =
e 5R YR SR A W AT 3R i R ) B 1

FER B A B T 2k 7oK b R B DL T
SR BT RS HE M AL® . AR 2 BT )
A T I 23 8 LA A% R0 77 AR 25 SN & 38 o A A 43
K R 45405 B T R AT IS Gl LA U A . A AT
FEFRW L IR T 1 70 (HspT0) & Z B3 &E &
J& T 5 B AT AR R A 22 B PR AR TS Gk AR A e
JEFEAERESE AN A RN A LU B %k,
HAR IR i K BB A 2= i A2 AL A2 4L, A T2 /Y
S 7P AR o L R AR T A Sy — Rl TE Y A b
O R A DN BR85S g, 38 A W 5T KPP AL Wi (Cras-
sostrea gigas) Hsp 70 F& [H X 48 (%) w7 KHL A FRE A5
IR Hs p 70 452075 B W) 50 530175 G 45 5 T 45
NG F Y AL AT

1 MH5RFE

1.1 ##

S A W) KRR KPR R B I AR B R DL
FEHAIX LI R 57 2 A B RN ZE R
FRWGF- 58 K 91, 56 mm. 5E 1/ 33. 73 mm, Phikik
ARt TG 7 RE S | DL SE ORI AR 25 SN R T
G O SR Zh ) .

K7 : CdCl, (CAS:7790-78-5) ,

1.2 EHEEMHEY

AR WA B BEAE 200 LR Z KA PR AT,
SR AL R ORI A B i =>6. 5 mg/L., SEE AR
FERRE 4> 58 13 psu.20 psu.27 psu.34 psu.fF 24 h
PEERBE 1 WSk B AR K i R R = LR BE 35 psu.
PR IR AR R 28 S 00 T T B kB D B0 91 R A
+0.5 psu,

1.2.1

] PVC A A S50 1 7K B 4% V8 NG 47 09 % R O
WS IR I B WIS S 3 Vi K P R B MR B 0. 01
mg/L. BAEEMERE 3 A FAT4, A A
Wi 70 kL, KA 150 L, 5250 30 18] 4 S A7 P9 5L R 4>
A AT I B 70 A, DAOR A S 06 11 ] 7K A v i il A0
I TR FIK AR 4 R R R B Ay A 1 A), SER e FE
B H 8:00 FME/INHT H 25 T8 #E, £ M S84 SE 5 Al N
PR T 7K HE S O B 4 b S T Y R () 3k B S B vk, DA
PRAE 32 56 19 0] 7 K o i 4 JE vk RE W E E . AR
el JEE TRE A S TN 4 1) ZEL AR S AR R 1 25 X R

WA SRR EE 28 d, R EOK IR (24 £2)°C
pH A} 8.0+£0.5, 43%I1F 0.083 d.7 d.14 d.28 d
U W5 R 5 R R ER 3 A4, NS5 ) 5%, 43 il
Bo.1 g ST TH AR B A 7 LS A RNA fR I
HE T —20°CUKAE R, T E AR OGE  R A
1.2.2 HEMmB

AR BLES S B A 7K R S5 6 VA TR 4
HEsL A8 T B K T AT DR N B AR S i HE
Sy, SEE T AR H 8.00 HEME/INET H B . HE
S NS 29 RIF IR, KR 2L 35 d, W] F 2 KR
(24+2)C,pH{EN 8.04+0.5, 35T 35 d.42 d,
49 d.56 d.63 d HUHWERE ShE T SR R A E EIE .
WAy 5| R B B A
1.3 XHXEEEFHRNAEHL S Hsp70 EEFKIX
7K
1.3.1 ¥ RNA #R

FRICO. 1 g HALAMERRE AHABD & T 1.5 mL
BOE T, M A 1 mL TriPure Isolation Reagent, #§
HIRA) AR VK E 2% 5 min J5,4°C,12 000 r/min %
£ 10 min, X E 35 850 pL B THE O P LA 200
pL ZE WL, RIZUEY 15 s, Ik L E 2 min, T
4°C,12 000 r/min B.L> 15 min, B_E 350 pl BT
BB DA LERINA 200 pL =EA W B, B IRA .
K F#+# 5 min J5.4°C,12 000 r/min &[> 15 min,
B LT 250 pl BT .08 L A SRR TR,
ETREENR A EIREE 10 min GEBLZR UL .
4°C ,12 000 r/min B0 15 min, 138 _E3F, A 1 mL
75% LR UTIE RS »4°C .7 500 r/min B> 5 min, {#]
fEE. BEilRRKT LR B, R A 100 pL
DEPC kb HiK % fift RNA, —80°CI-TE .
1.3.2 RNA RE#n

% A Nanodrop 2000 #: ] RNA A8 4l £,

T ENBR

Real-



TR FE ML http://gxkx. ijournal. cn/gxkxyxb/ch

time gPCR % # SYBR® Premix Ex Taq™ (TaKa-
Ra) (UL Y, N 2 ik PR fdi RSP P8 41 W5 actin rRNA
B, 20 pL K R SYBR® Premix Ex Taq™ 10
pL,PCR Forward Primer(10 pmol/L) 0.8 pL,PCR
Reverse Primer (10 pmol/L) 0.8 pL, ROX Refer-
ence Dye II (50 X)0.4 pL,cDNA Bt 2. 0 puL,
DEPC /K 6.0 pL., KW FJF:95°C 30 s;95°C 5 s,
60°C 34 5,40 PMEFF;95°C 15 5,60°C 1 min,95°C 15
so DOCERTGIYILE T,

®1 KHXEEPCRAASY
Table 1 Primer sequences for qRT-PCR
b
EHER 51w 530 B A
Name of . . )
Sequence of primer (5'-3") Size of
gene amplicon (bp)
Hsp70 F.CTTGCTCCTGTTGGATGTCAC 114
St R:AAGGTCTGCGTCTGTTTGGT
Actir F.CCCATCTACGAAGGTTACGC 125
T Ry TCGGCTGTGGTGGTGAAA
1.3.3 #HKIELH

AR 2% 1A E A A 0 ek
B [A] 1y 2 25k 22 S o B Al SPSS 17, 0 B iy
one-way ANOVA Fi,P<<0.05 INABBEER,

2 HERESW

2.1 AREBEMEATBKDENRE

T 2 &G, % 13 psu.20 psu.27 psu, 34
psu KT P 4L W5 1S S S8 TR 400 Sl 2. 8504
7.14%.8.57% FI4.28% , BASLIIIM &> 4b BE
YL LR B P BRI AR R AE 0. 3 psu JE N L K R P4

(a) 0S13 ©S20 mS27 ©S34

SRR ONRON RO ®

LRSS0y
Relative expression level
coocoo——m—m——

42

28

0 0083 7 14 21 35 49 56

Time (d)

FAXT Rk 4

WRPEFEAT 10 pg/ L, B A~ 250 30 1] 45 1k 7 R UL & 3 vk
(- D,

~12.0007
=
g{jlo_ooo-
S 8.0007
=
£ 6.0007
5
2 4.0007
(=]
2 2.0007
¥ () 000B——————r———————
-1 6 13 20 27 34 41 48 55 62
fif [ Time (d)
BI1 KA R 0 e B
Fig. 1 Cadmium concentration in water
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Fig. 2 Effects of Cd on Hsp70 gene expression in different tissues (a. mantle; b. digestive gland) of C. gigas under different

salinities
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Nanning, Guangxi,530001, China)

Abstract: In order to understand the changes and development of the spatial structure of Nanning’s urban pop-
ulation in the past 10 years in the 21st century, Geographic information system (GIS) technology and SPSS
statistical analysis software were used to analyze the urban population distribution in Nanning in 2000 and
2010. The results showed that the overall spatial structure of Nanning’s urban population was clustered. In
2000 and 2010, the population density of Nanning City was highest in the area of Xixiangtang Sub-district
Office. The population density of each street in Xingning District increased rapidly. From 2000 to 2010, the
population center of gravity moved about 1. 2 km to the northwest. The population density function in 2000
and the 2010 population density function were best fitted with an inverse function model and a quadratic func-
tion model, respectively. As the distance from the city center increased, the population density decreased. It
had a large centripetal effect near the center of the city, which brought about the increase of population in the
surrounding areas.

Key words: GIS, population distribution, urban internal structure, Nanning City
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Effects of Cadmium on Heat Shock Protein 70 Gene Expression

in Different Tissues of Crassostrea gigas under Different Salini-
ty

JING Yuanyuan', ZHANG Tianwen'”, LIU Enfu', CHEN Qun', SUN Ming', GUO Wen'"?,
LIU Guangbin'*

(1. Marine Biology Institute of Shandong Province, Qingdao, Shandong, 266104, China; 2. Healthy Mariculture Engineering Re-
search Center of Shandong Province, Qingdao,Shandong,266104 , China; 3. Shandong Key Laboratory of Disease Control in Mari-
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Abstract: The effect of cadmium on the expression of heat shock protein 70 (Hsp70) in Crassostrea gigas un-
der different salinity was studied to provide technical support for strengthening the safe production of shell-
fish from breeding sources, and provide basic data for product quality control. Oysters were acclimatized to
different salinities (13 psu, 20 psu, 27 psu, and 34 psuw) for 14 d, and exposed to 10 pg/L Cd solution for 28
d for storage experiments, and then transferred to clean seawater for discharge experiment. The correspond-
ing salinity treatment group not exposed to the cadmium solution was set as the blank group. Finally, the re-
al-time fluorescence quantitative PCR method was used to determine the gene expression level. The results
showed that the mRNA expression trend of Hsp70 gene in the mantle was generally the same under the
effect of four salinities. Hsp 70 gene was induced when the cadmium concentration in the body was low, and
Hsp70 gene was suppressed when the cadmium concentration was high. Hsp70 expression in the digestive
gland was mostly inhibited. The salinity 20 psu group was induced on day 42. The salinity 27 psu group was
induced on day 28. The salinity 34 psu group was induced on days 7, 21, and 42. It shows that Hsp70 gene
has significant reactivity to heavy metal cadmium, and it is feasible as a comprehensive early warning indica-
tor of cadmium pollution.

Key words: Crassostrea gigas,cadmium, salinity, heat shock protein 70, gene expression
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