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WE: NWFR BB L (Haliotis discus hannai Ino)Z i 2238 FImd J7 3258 )5, R BER (238 M) 2/ 54007 R (A
TR R LR AT 225, RS NG N g 7 = iR, AT R T Ak Sr i R A AR Y IR
IO RN P 07 H X SR A S0 . IR NS R 2t 30°C IR, B T BEMACH S I T A BURE 414 HSPTO FE O h Y
Fih AR 2 = AL BER(P<0.05), HSPOO £ &M RS A IR AT Hh 19 23 1t 35 F b O AR (B8 v 1) 2 38 R AT
ZERAREE), 251 33°CRMSE, BT HSP70 F1 HSP9O 7R  AMEIEAINE 0 h Rk #0 B & 1w T AR (P<0.05).
FEBSEE T N 12 A TR R B4R 2 AKIRAET 17.11°C, Jdb sy BER PR K3, B KT m Bk, W3 A
Fhh, KEZEE T 20°C, L BERA RS TR BEK, FBF AL BRI BB T- 304, 7 A L BfA K= sET,
TEWECER AN L 30 K7, Z5A HSP70. HSPOO /1= RN J RIS MIFRA I 45 R, v LIS S8R st 2258 Fieg 5
BTG, SR ERA PR, OSSR AR AE R R 22 e, RS AR R K TR 30°C KR A T R AL T BER Y

HSP70 FRAH X3 2 0 5 06 ol A9 R 52 P HAT TEAR SV, m] UL B0 0 0 ve i 28 75 b w264 Al B O 12

KERIE: ARSCRLE, ALY R, NiE; AR
FESHES: S94 XHERFRERD: A

4% 5B M) (Haliotis discus hannai Ino)Jg T 4K
K% 1T (Mollusca) . #E & 44 (Gastropoda) . Hij il
WV 2¥ (Prosobranchia) . J& i 1€ /& H (Archaeogastr-
opoda). fifiF}(Haliotidae) . fiflJ&, J&—Fh & E i1
KIS, HAREERMGHNEY. hE
VR SR B 7 R, b A S A e 3
TR, B 2 MRl RS . 1l
HR2 B R AT AR AL Y, 5 2 KK IR N
10~22°C, M/KikmE T 26 CHfk T 0CH, S
HBLRRIET- Pl i T & B9, = At
T X E K EAT TR AL B, B AR R AEIE
WA, ST/ H ] ZI 2 e i kT
Mgy, o AR AR 2T Bk, A
B ES TR SL R TP N A R BN, NS R

WS BEA: 2016-05-30; &7 BHA: 2016-07-21.

XEHS: 1005-8737-(2017)02—-0258—10

B AR K A B T, TR R A B R
i, 2 % VE AR (DL H A 0 B 7 G
(Haliotis gigantea)ffIRZ: 4 fCRERE T IR M0VE
B IR T R NREA, 2 4 RBHRE T RSN
B BT T RN, A8 F—1X]
PR A A A B R 6.3%, FRFEINIE K
O3 33.4%0) KR 1 5 4 AT i (AL A i
Bl KRR < HACA FREA), 4k 80 A4
PR B 20%, i 6 L BRAR B 4~5CPY o i
A 4y A ) 75 NS B B AR ep, AR R,
IR R T, RS S i AR A2 i B 7E
WU . RRER O AR X AT R AR g O, &
i SRR I AR TR A, B35 WA N
TR RIS, fEROE AR S A0 R A

HEWR: ISR AR R B L T4 H(CARS-48); | A& HEHOL B HET 4 (A201301F04); H 2%\ 25 7%

B GE T FE A BT b 55 3% L 101 9% 42700 H (2014TS29).
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550 1] KT S5, B G b T A 1 0 U SR K 2 5 259
BRI PP . PSSR R EINDA 0 h, 1 h, 4 h,

YK T H (heat shock proteins, HSPs)J&—3%
ORI AR T, MRS R A% A 0 21 S5 i 7L 3
YIrh &R IZ AR, WA AR PR R AR S
3 A Mk bR A R AT HSP70
1 HSPOO JE AR TE I H e Y E 2 B, e
REL17T] gy [18-19] g i 20210 g ppl22-23)
HA R -2 08 R POV A A A 1 R R
RERE W DL E 3T KRk, B ErER Rk,
Bz e difn, dEdeEE R A AL DD g, DA
0N IR AR, ST A s R M 25 1) e s MK B R
XA TR R 22 5, FRATIESE 1 Rg AL 5 BEAR T
U R I M ER T BVPR S R 6 IR B R T
H R B A I 5 % R A T A2 AR S0 A
i 5¢ BE B HSP70 Al HSPOO 1 A6 b, W HAEA
[] 915 B O 8 2% F R AN [R) 4 41 R AR X R 0k 2 AR Ak,
AF 90 A8 250 25 B v A B A X s TR 1) Tt 32 M AR A
R DU (1) 2 58 i IX S8 A 5 B AL Ll 540

1 HRE5HE

1.1

2014 AERZE, ST T FH 4% 20 5% 0 R 7 BE AR
(8 B I A T AR Hok B4 A K = S5 A BRA W R
A SR AR H AR S Ze e BRI, T BEAR (R &)
Shy i BB 2 B e T AE 9 T 5 1) 8 a0 Ak ) 1SS
K, B BERSE K H(24.56+0.23) mm, dt 5 EEAK
Fe K H(24.3840.19) mm, K/PNTEREES ., AFH
T A7 48 2 45 B B 5 A T D11 52 560 366 s 7K Y8 3t v
B2 M, WAKEE, KERR, BRTF S5 8%
MLV, 552 KRB L amffok, wok sk K HE
W4 IERE KR 22°C, EhEF 33.4, ¥4 5.65 mg/L,
pH %y 8.05,
12 FHik
1.2.1 LW LIHWE 3 MNRERE, 50l
H22°C (X HRZH) . 30°C Al 33°C, A4 3 AT,
ASEAT 30 Ho S TR IR, K H AR KIR(22°C)
T B A [R)HE AR 3 20 B R 30°C AT 33°CUK
PG 1 h SRR H SRR, S B RN TR R
TRAE R — B R R A il 22, A AT
FEAFRIC S AR — 60 L K (A FP kTG 78

8 h.12 h 1 24 h 43 HI N EEAFATHC 3 Hbf, U2 |
ANEER AT B A RNA RAF I, —20°C vk
FERAT

S ORNA $HUN cDNA 5584 i
Trizol Reagent(ARB)FEHUE RNA, £ Wk E )
1%Zr g BHEE IS L UK RE I RNA 5235, LAREAL
194 1 cDNA %5 —4%, cDNA 45 B T-20°C
VKA P RAT

St MRS GenBank A4 4r % HSP-
70(GL84181081)F1 HSP90(GL261826171)cDNA 4>
5, LIS F I B-actin(AY380809. {2,
{di % Primer Premier 5.0 &3t 2CiE &5,
HEIWIFHIE 1 fis.

*1 WEEE PCRSIYFT
Tab.1 Nucleotide sequences of primersfor RT-PCR

5|9 24 FK primer 591731 primer sequence

HSP70-F CCAGGCCAGCATAGAGATCG
HSP70-R CAGTGTGCCACGGAAGAGAT
HSP90-F GCCTTGAACTGCCAGAGGAT
HSP90-R GGGAGGAGACCAGACGATTG
f-actin-F GGGACAGAAGGACAGCTACG
f-actin-R ACACGGAGCTCGTTGTAGAAG

HSP70 F1 HSP9O AHXf&ik il R
SYBR Green 7%, ¥ Illumina Eco SEH} 2 58 5%
AT PCR Y . SR 10 uL R4, 1
#5: BIEKEK 3.5 uL, SYBR Green PCR Mix
(2x)5 uL, ESIa5H14% 0.5 pL, cDNA #i4z 0.5 uL.
R &R 95°C 30 s, SRJE 40 DMEHO5C S s,
60°C 30 s), JI&haa hil A s i i 2, RO 4%
:4:95°C 15s,60°C 155,95°C 15 s, A%
B 3ANEASL, BAPEXT IR LUK H KA cDNA B,
HSP70 Fl HSP9O 7EA [FIH#EA . KRR L, AR}
B S AN FB T, DA B-actin HINZ:, LIXT
W 2H 22°C 0 h Hsp70 1 Hsp90 mRNA 7K F- g J ik,
R 2784 kB 4% A BURE 4 #8078 2 A
mRNA X} Rk .

122 BABRFEIXE Krdt ks IrsE
B T IR I S2 46 3 b i AN K T o, KR K
1.5 m, %8 1.5 m, MH/KE 1 m, BAKIEHH K
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F 24 8

B ECE R 200 ki, SR KT, KE
R, BRI S mfm—k, 52 K5 ekt
K, e R R i CHE Y FRAE SIS T IR S,
H 2 H IR 5 AAE O BEAR AR 100 4L
FOARE T . SE R E, AR K R AR
1o BEE KR TR, BEIET-H ET;, SR RE
A D A AR, R T 30 K,
A — BRI AL T 30 U5 1R S0
1.3 HELE

fifi 1 SPSS 19.1 B4k 37 ¢ Az o Ay 0 %of et 20 5
S A1 7E ] — B[] s PR s AR R A R SR
Ak, WEMZEFEEN P<0.05,

45 ¢
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B} [E]/h time

2 #RE5HH

21 BHERNEEHSPTOWRILZET

ML REARZ T 30°C/K RIS, Hsp70 1Y
FIkETE 0 h W ARME, (A5 BHATE R S E
B EEAUFEAE 4 NS RRE B ERK T
BEMR(P < 0.05) (& 1A-D); 105 10125 i 1 19 4
KRR AR TR, 2 12 h CHEAWK
BN FARKT, 24 h#B5r412! Hsp70 Rikimf L
FHEESCNEE A 4 ASALURAL T B A SN E
L PR o

Bt T BEATE 23T 33°Crm il s, Hsp70
FkmE B bERERoN S BT TR, fERE . SNE
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225 B B #E430°C south a B
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{'p% 220} @ L EEA33C north
= .2
=Y ‘@
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E &15
A o
=
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5
0
45 ¢ H[E]/h time
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35t 45 ##4430°C north a
B 7 #EA33°C south b TH

W
(=]

- E L #AR33C north b

[\S]
S

HSP70FHRS ik &
relative expression of HSP70
o o

—_
[=]

0 1 4 8 12 24 0 1 4 8 12 24
B} [E]/h time

Bl 1 30°CHI 33°C R i)5 S SC B MIRg Ib 7 BEHAAS R4 21 HSP70 ik mArfk
A: 2 HSP70 By X B35 1k; B: 4MNERE Y HSP70 RYFE A B4 1k; C: 65 HSP70 By E ik & 25 1k; D: IFEEAE -+ HSP70
By eIk ARk, AR A 8] 5 4% 4 3 A M TR 7 36 7R 22 57 8. 35 (P<0.05).

Fig. 1

Expression level of HSP70 gene in different tissues of south and north groups of

Haliotis discus hannai after 30°C and 33°C heat stress
A: expression level of HSP70 gene in the foot; B: expression level of HSP70 gene in the mantle; C: expression level of
HSP70 gene in the gill; D: expression level of HSP70 gene in the hepatopancreas. Data in the same time without
same letters are significantly different (P<0.05).
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ISR 8 50 e ) B R A R TS 1 1,
T A S FE T v 2 36 o 1) e R M Hh B R 5 o s
) 4 h (Kl 1A-D)., M 1(A-B)H ] LA Hi g
RTE 33°C &5 R ek 2 W 3 K T oy BE K
(P<0.05); 7E 12 h P HFIARHS C AR & 2 B A1
K iEE 1D R, A LA B B AR 2
33°CHHIE HFRAEEIARAEOh, 1 h Al 4 h &
B R T T BER(P<0.05), & 24 h AKE FF
HIKF- o
22 BHENHEHSPOMREETH

2k 30°C RIS, B 7 B AR I g E A
HSP90 &K 8 e 1 h i K(Kl 2D), HAthss4l
LU FER I HSPOO Y 6k 1 AR fb a4 5 HSP70
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FHARL, #BTE O h A H K 3Rk, SRS & VA2 I Y
FERFRIREIFURTRE, JFAE 12 h B B A
IR BEAR I B 38 JE7E 24 h S Ak
) (Kl 2A-D), i 2A P& H 0~1 h 3 7 BEAR 2
H HSP9O FY3RIk & m i BEMR I 2/ N Tk 7 ff ik
(P<0.05); & 2C " 0 h 55 BEAAR I A ) 6 ik F /)N
FAb 7 BEAR(E 22 5508 B 35 (P>0.05); AN IE I
JERNE 0~4 h AT R R T BEIA 2 R T B
(P<0.05) (¥ 2B, ¥ 2D),

& 2A-D AJLIEH, 4t 33 CHIEE, M
IR TR 44 HSPOO ik it s fhitasiy
TEMCIE BT 19 HSP70 A3, £HoN T
FTHE TR, F 24 h FEEIEAUKE (R R 2
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O B EHA30°C south

25} Bt EHA30°C north B
2 B 7 BEA33°C south a
@ Jt 5 #E4AK33°C north
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W s
& 3
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A 8] /h time

P2 30°CHI 33°C NG S BEBf R b 5 BEAAN [ 4121 HSP9O ik w2 fk
A: B HSPYO [Y3RILkHAZM; B: SMER T HSPOO (WFRIAREAL; C: #irh HSP9O MRk w72 {k; D: JIFHRMEH HSP9O 11
Pk ARl AR A ] 5 2H A AR R B3RO 22 57 18 3 (P<0.05).
Fig. 2 Expression level of HSP90 gene in different tissues of south and north groups of
Haliotis discus hannai after 30°C and 33°C heat stress
A: expression level of HSP90 gene in the foot; B: expression level of HSP90 gene in the mantle; C: expression level of
HSP90 gene in the gill; D: expression level of HSP90 gene in the hepatopancreas. Data in the same time without
same letter are significantly different (P<0.05).
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F 24 8

Hh ) 3858 B B ARE H ERAE 12 h)o ma A6 BRI G AT
JHEIE R 5 AR Y 2 T HSPOO 6 3k 1 A KA HH BHL
TEME I 4 h, HAK i #ak s i R E H B
FEMRAZ IR 1 h, 2D PR EZ 1] 0 h B 5 BEMRAT
JERAE HSPOO ik /N FAL A BEAR, (H7E 4 h %
R E K TALEBEAR(P>0.05); @1 h fil4 h
HSP9O ik g Jy EIA B /N FAL i BEAR (] 20),
HAK AL TIRED 0~8 h Bl FHAR A7
HR T AT HER(P<0.05),
23 FYXRFEZFGETELFHEERKNER
ME 3 ATLIE , AR SEE MR 11 H
By 19.7°CH IR FREIR R 1 H 3 ka5 (14.3°C)
JE IR T, 2 6 A OrEKIE N 28.6°C. SLEIT
i, mEdb o BEARLE e K TG B 3 22 5 (P>0.05)
(Kl 4A), 7cTa et I Rg 7 fFIA R R TAU o #E
1K(P<0.05) (& 4B, [ 4C). HEEE M3k,
TR WTEAR, 3 12 F I b7 B AR R s e
TR, Rl SE TR ER AR E, B
fit B b I AT BEAR (P<0.05); 1 A2 AL
I BEAARSE K B 3 KT B BER (P<0.05), 7298
b SO BFAZ RR R 3 H KRR T
o, AT R A R R R, mE by AR K 22
C Y NTE 1H%ﬁi%n@¥ia%ﬂ“ﬁ%kﬁtﬁﬁi
&(P<0.05); 4 ALV Jar T RHATE K | ST Al
3 ERR LA E 4 8 R T hﬁ%iﬁi(}ko.os%

35
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iR/ C temperature
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5
1 12 1 2 3 4 5 6
A4 month

K3 A BRI R FE s 4 H KR A2 Ak
Fig. 3 Monthly-changes of water temperature in Shenzhen
culter farm for Haliotis discus hannai
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31 FyAMBmtABHEEEAERKNER

TR 7K UG B T A3 42 R WV E Sl ) ) A RN
A BRI B AR AR, [ KR B vk T AR 22
TESH A S0 FERE RS A W v TR B SR PL A
A DA 1o #4E (temperature acclimatization)
AR, T R it 2432 1 AR LS
B IR SRR & T K (Epiphyas postvittana
Walker) H## T 43 CHY/K IS, 23 min BHFET:
FIRF] 99%; (KRG IR AE 35°C T fiAb 3
8 h, FHE T 43°CH, FET-HAH] 99% Y i H] 4E K
% 37.4 min"; KARALTLE 37°CF BN 2 h g,
16 44°C E@ﬁtﬁﬁm&:ﬂ(%fﬁqﬂ, PRI ATE K 3

337 Aa 40 B 8 ¢
501 g T south b 35l ® i south a a @ 16 T
g 45| =JtJ north = 4t north - 141 7 south
;_; 20l 7;';“12 @ b7 north
| Y185 Zu
% 35} S os| 3
% Y a8
& 30} :-:-"Q h h E QD n
K » B 8 320 W 6 N
2 25} 2 3 8 N SE &, 3
| Q o h "\q 15¢ ] h
xf NN NN Y Y 28 i [N
s |, B L, i i b 1
11 12 1 2 3 4 5 6 1 12 1 3 4 5 6 11 12 1 2 3 4 5 6
4 mouth A4 mouth A4} mouth

K4 Sar Ry ML A AR K AR Al
Ar e B ST C: SRR AL, W] [H) 5 4 20 1A A ) 2 R 3R 22 53t 1 35 (P<0.05).

Fig. 4 Growth changes between southern and northern populations of Haliotis discus hannai
A: changes of shell length; B: changes of shell width; C: changes of fresh weight. Data in the same time without
same letters are significantly different (£<0.05).
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A A K G B R S H AR BRI, AR TR
W PR R 4~5°C, ffi 222 B 5% 5E X N 5 i L
TR Y R, X B R A 2t — i B AL R, Wb
A RESTEE IR ER AR T, e AR A
PUAEXTE IR PR HE R b, T DR AR K
GRS SRR o el ki 1 5, ARG R
20%LA b, FRRUERWIAEA 1/4~13P) R 1 504
0 86 (L A= K TR A A% € 00 45 Y 0k T RE AR R B AR
LB HUR P B 24 (8 H AR 5t R S e B REA N
AL A 438 4 A ) AE A K B RT3 2R 7 T AR AT
BEMIHCT . ARBEE K AR SE S H A 4
RACH G, Gt BT  KIYIE LR, ©
FEE BRI 54 BRI A o0, A 8 A

LR S50 n] LR B AL 5 R o 3 R T P e,

FEARIR AT N A SRR, B RC &
WIS N SRR, fE— R AT, AR
FAC R 7 A B T R BRI T R
WL, AIEBEC AL 30 B, FRAE SR HA 1 Ik
T B HR 5 I 4 2 A B A H A A A e SR I,
ZR A A IS YR L R A T AR, S A BEARAE L
R E AR AEREE, X5 “KiE 1
S Er A A — 2
3.2 HSP70fIHSPOO 54X & RMZ X R
HSP70 F1 HSP9O 7E R 5e 85 [ % b o A e
Ry, BB RTINE, fEE B .
R SZIRGE G | WS RAE R AB S 5 T R AR IR
A5 Kk B S A HSPs AR Rk e & EAZ 40
(TR P ERT Angelidis 2819V % B, i N HSP70
IO, AR BTIAERS N, AN Hsp70 R,
IR e X (A ST | R o R4 R NG
HSP90 Fik it HAE m A% T AR Ar i 2 4
VEFIUY . 78 45 S 500 11 AR A R EL 7 A 1 037
FeAZ S, KR T A B BR A, a2 TR IR
TR HSP70 /KEHH ) X BRI 45 5L 8 HSPs
1) ¢ 35 e 5 T IR LA T A S, A R R R
J& HSP70 F1 HSP9O ik & %) =y {IAE o i 2 45 20
#0067 B AR T = TR T 52 M A HE A ELAT BEE A
SCRRSLA o 3 A TR X 4 S it e BRI
KIAFRIEME K B, MKIEAE 30°CH, 2438 fiflfi
b, RONGRAD, (HIET-FIFAE; MK

30°CHY, Zesc IR0 T, B 2 X /K I i e
AIRLGRE] 33°C, FE R T FRAE M2 H B K 2 AT
T2, NASCHA BRI B, DR I 3o B P A4 1R
XTI AR T A S g A E 2
3.3 30°C/kiBHEE HSP70, HSPOO i3 ik # 1
30°CHGK 1 h 5, mdt i BEARR R | SR E A
il HSP70 Fl HSPOO fy ikt A Br L F, 15 1k 3
WoE #IXEIFR F (& 1A-D, B 2A-D), 5
Edwards 2452 1) HSP70 7EIEHARA T, ik
AR, AERAN AR T R R R IS5 SR A — B
23t 30CHIE, WEM 0 h il EH 2
i BEURIY HSP70 Fik il i 3% /= T B AP <
0.05), i 4% S F B 205 258 i, 78 I X i iR Y
T A v o R R R, SRR 21 HSPs, 5 BhARPE
()8 E R T S DU A 15 PR (B 1A-D) . 76T
W, JE O BEMR HSPOO Rk Ak, 1R i BRI
7E 1 h WA FEKMEE R R TR 2D), i
30°C T by %ot 4 S0 A% 0 7= A O s I, (HL T AR B,
A AU T FE R B AN (] 1 o X SR o 224 30°C ol
WS, TJTEHA HSPOO MRk RN B
FAR T L BER (P<0.05), /N F A5 BEARE
ZFARE, SNERRUT AL 25 S A 8 E =
FAL T BEAR(P<0.05) . Uk BHAE DL I B g 7 B AR 2%
5 HITE £ 1% HSP70 F1 HSPOO Iy % w5 T BR 455
30°C MG, ZEA4E HSP70 Fl HSP9O K ik
HEMKE N 12 h B8 5AL L FIER KT, 24
h AFF EFF, aTRERE T 12 h AT#VA T H %
RECLEW, AT 58 EEANE
PRI, 12 h 2 J5 1A N T UR A T TE FE I AR 5 B
M, PURE FEIEH KF.
3.4 33C/KERHF HSP70, HSPI0 HIRIAFME
AR 33 CRIAAME T, B BEMA AL B
REA AL IR TR IR IB /AT T — AR
N E RSN 1A-D, E 2A-D), W%
T B O 2 0 m b BE AR B T RS,
AP IR TEE A RBEAR, TEAEWKE Y
Akl ik AR TR RIS Bh g As T . A
1A 1B, 2A il 2B W] LIE 355 5 BRI 2 fIohE
JE Y HSP70 1 HSPOO 7E 0 h FYF k48 B & KT
eI BEAAR, Uh B g T B A RN X e R g e i T R
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F 24 8

PRFAC T HEAR; JFHBRIE 1A e T RER 2 W)
HSP70 7£ 1 h Wik m BRI E S TR ES AR
AN, m O BER HSP70 F1 HSPOO 1) 1A AR 2L
FERTAT AR NE 1ICTE 2C R AT IE R,
7 BEVRER R HSP70 F1 HSPOO 1 2 2535 B HRA
by B, (FR 25 m RS (0 hRY Rk &
B D AT R, [RRE I BH g O RO TR
HON TV IVEY Yz Rl £ % NS (DN 7S I R =
AR S B ik ok B (8] 1D FE 2D), Bk 4 h
7 BEIR HSPOO (138 15 & & Tk 7 BEAA, DA iz
B0 h)Fl HSP70 MR ik & kA # A L 7 #f
. ULEHTE 33°CmpiflsE T, I i PR v 2
HRBCEZBME, KRB R RAEZEL,

MALTTRER 33 CKIBAMET, B AMERA
8L %) Ko A 98 ) S g R TG, AR T B T A R TR
FENG R 1 h Rk AR E(E 1A-D, K
2A-D), FIfEEHTX 3 4ILUR A R R K
o ISR IR AR, SRS SA T, TR AR LA
o, HERR & TANER, X5 & WEREEDL
2 BB 0 2Tk — 2 TR A SR LA ) R
RIS, TRUEIFIE N R BE i R SR WL 47 3L
A= A i S R, R A SR AR 32 31 33°CIY
POl )5, H HSP70 A1 HSP9O (AR EAE 4 h
I E (B 1D FE 2D); fH [R] B ABEAE SR
Py R 2R S, T ORIE T AR IE H i
17, BIRBEMR AR 1, BT LA S5 I R rh
PR 7028 1 Rk B ARE Y, X 5 i g s D
(Mytilus galloprovincialis)THALIRTE 35°C 1 h WAk
PR, FEMRE W24, 3 h #Y HSP70 ik A 3
BRI,

g LTR, T ad A s AR ALy B ACON B 8
A H RG50S T HSP70 Al HSP9O
(22 k e F 5T, AT L ibh BH 4 S0 48 60 3 4o 42 58 I B
FRa, SACRHAR A TRRWEREZE R, &
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Differences in high temperature stress and growth between southern
and northern populations of Haliotis discus hannai

YAO Tuo', JIA Yanli"?, HE Jian', WANG Ruixuan', WANG Jiangyong'

1. Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture; South
China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
2. Department of Fishery Science, Tianjin Agricultural University, Tianjin 300384, China

Abstract: Hybrid abalone (Haliotis discus hannai) have been cultured in southern China for many years. Two ex-
periments were performed (high temperature stress and culture in a southern sea area) to study whether a southern
population (hybrid population) of Pacific abalone has different high temperature tolerance and is more adapted to
that environment than a northern population (inbred population). After a 30°C stress or in the high temperature
stress experiment, relative expression of heat shock protein (HSP)70 in the southern population at Oh of the re-
covery phase was significantly higher in the foot, mantle, gill, and hepatopancreas than those in the northern
population (P<0.05). At the same time, relative expression of HSP90 in the southern population was significantly
higher in the mantle and hepatopancreas than that in the northern population. The relative expression levels of
HSP70 and HSP90 in the southern population after the 33°C stressor were significantly higher in the foot, mantle,
and hepatopancreas at 0 h in the recovery phase than those in the northern population (P<0.05). In another ex-
periment, the most rapid growth period in the northern population occurred from December to February;abalone in
the northern population grew faster than those in the southern population and water temperature was no higher
than 17.11°C at this time. Water temperature eventually exceeded 20°C in March, when the northern population
grew slower than the southern population and mortality increased. Less than 30 abalone in the northern population
remained in July. Taken together, we conclude that because hybrid abalone have been cultured for many genera-
tions in southern China, they became better adapted to higher water temperature. The relative expression levels of
HSP70 in the two populations were positively correlated with heat resistance after the 30°C stressor. These data
could be useful for assisted selection in an abalone high temperature resistance breeding program.
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