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ME: FHRRFOREERKTE A 60 £ F (SpHsp60) cDNA JF 71| th 2 F 5 AE Fo 72 20 B R
Ao o B R O, 5236 A I RACE #AR 5 143K %% 7 2 277 bp #y SpHsp60 cDNA 7 7|, il
R SISNEHER, REFEIDEARBGHRTE. FORBEANALREEAINE
7, SpHsp60 T fFfRIE P Rk B & &, MRAZ, MEAK. MAFHE P REERK. £
LR R R, diR. B, & B8 I8 SpHsp60 mRNA ki BEA K45 6 h
RAERFRN, R T SpHsp60 fip b i vp jf /4o AT R AEAn o B K5 6~72 h Kk
EXNHEETTARA, MEENEZFRTHEA. FREW, SpHsp60 7 4 it Pk
NS S FOREE AT R AR, RO IR fr 44 Hsp60 mRNA % 3k

EEANFOLEEERLELABREN LR E 540 FH AL KE
KHEIA: FoO @, Hsp60; TILHEERE; wh; B

FEISHES: Q785; S941.42

K 5 2 (heat shock protein, Hsp) J&— Ffi
-3 A7 7E H S BE RS RN 1, R IA =Rk
5t R RS AEE CHRY . o, Hsp60 43+ 1
KANH 60 ku, SERIKEHE ARG, HEE
G3 A TE AL A ML ZoRn AR ) e N BCIR AS B4
i fsat, I FIk A Hsp60 Al /E R —FEkfs 5
o3 F, SRR SZ R 4N Toll-#E 3Z A 4 (Toll-like
receptor, TLR4) , /5 S LA A R 37 1 f 33 1 25
0 RTE R IR Z BB TG s . RIRTE R M
AW I S5 22 T AR B30, Hsp60 mRNA 357K
V-7 B BE BY B2 (Labeo rohita) i1 ¥, 5 il
(Channa argus) #AN " . 22 %55 6 (Aphanomyces
invadans) J&YL L8 (C. striata) ™. B FKIBYF (Mac-
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SCHRFRERE: A

robrachium rosenbergii) [ BLEEIENRTE (white spot
syndrome virus, WSSV) B UL pif #4380t I 25
PRI o AN TR G R K AR B R UL, Hsp60
mRNA ik 5t 720G 4 [N (Vibrio harveyi) J& 4%
WG R B mg K SR I B (Aderomonas hydro-
phila) JEGZE8 J5 6 h LW LR, SR 6
(Paralichthys olivaceus) &Y< R 7L 55 55 BR 1A (Strepto-
coccus parauberis) J5 , B E T Hsp60 75 2 1 1)
(6 h) A5 (120 h) k4 TR, 12+ I
(72 h) Fik & L FHER R B R E A, Hi, f&
K15 = 435 Hsp60 1 20 F 2% 4 v iy g 1o HE A (R A5
Kt

5% 1 2406 1 (Schizothorax prenanti) {5 FRHER,
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B BLRL (Cyprinidae) 2408 & (Schizothorax), &
LT =AM SR A N, 57 12 R
P o EE SR AT S, WKL R
Bl AU A R R, £ A0 R A fg R T DA R
JR e L U O H OO RGN . SR O R
Hsp90™ F1 Hsp70"" i 58 $27~ , AR va 8 T
FIASE A5 5 2 15 e o7 40 TR R G R L T 5%
246 45 Hsp60 RYBFFER WARGE . JCFLBEBRRTA (S.
agalactiae) J& & 57 11 2408 0 09 T B I, JEk e
ST RAE R A AR BR AP 5 FAR R Bz T kb, 44
TG Ty g2, AHIESEE i PR cDNA K
Ui dE AR (RACE) 5i b 55 1 245 1 Hsp60 751, Fl
FHEZI 56 B PCR $K (qRT-PCR) £l Hsp60
TEAS R 2 (4 2R 3K 43 A M TCFLEE R UL J5 AN
&) B} 8] 45 21 2R B Hsp60 #3528 4k, S Hsp60
VR NG IR G G (55 70 AR LRI BB

1 MESIHE

1.1 SCIERT&R

PR A (45+3) g RO fd 7 LTS48 £ 85 )&,
B FT 40 cm*x60 cmx100 cm 5L, K N ZHRES
B S BY B SRR, K AT A il K bR ifE (GB

11607—89), 7Kk (23+1) °C, % K4%AK & 2%
B ER . SRS 1R T IER S,
AR R R ) MS-222 5o R st 21

1.2 SpHsp60 cDNA 52 [%

4 GenBank F#R}A2E Hsp60 cDNA 51 H
XTH RS X8k, LABE S £ Hsp60 751 (BC044557)
BOH RS X 519, B TP 3809 Hsp60 fr5F
DX 45 9, %31 Hsp60 5'3 Fl 3% RACE 5
Y, SI9mAe T A TR () BDAERA S
B, AL 1. K RNAiso Plus kit (TaKaRa,
HAS) BEHLSS 12408 i L | G R v B 4 208
RNA, H 1% B3 EERS UKk RNA Fiit, H
R A TS 5 0 RNA VR, —80 °C 1447 . *
A PrimeScript™ Reagent Kit (TaKaRa, H 7<) ¥
RNA f %35 5y cDNA 1E R se FEAiAR . 2 | Pu 551
(975 ¥, i i SMART™ RACE ¢cDNA Amplifica-
tion Kit (TaKaRa, H4%) #47 cDNA §"34, 4lifb
] PCR 7= ¥ i% 4% 5| pMD19-T#; /& (TaKaRa, H
AR, ¥ AR (Escherichia coli) DH5a, #kik
PR s SR BUTRE , SR AR .

1.3 SpHsp60 [F5 54
K H SeqMan Df 2 3 34 84 )7 51 . 54

1 STOZMES Hsp60 52fEF qRT-PCR 34
Tab.1 The primers used for SpHsp60 clone and qRT-PCR

eIk

primers name

SIF3 (5-3")

primer sequences

B EE/IC
annealing temperatures

PRFIXIE  conservative region

Hsp60-1F AAGATGGGGTCACAGTTGCT 58.0

Hsp60-1R ACCAGAGGTTTGCGATGC

RACEF ' RACE amplification

Hsp60-3'F1 CCGTGCTATTGCCAAGGAGGGAT 64.0

Hsp60-5'R1 GCTGGCACGATGCTCTGTACGCTG

Hsp60-3'F2 GCCAACCAGCATCGCAAACCTCT 64.0

Hsp60-5'R2 AATCCCTCCTTGGCAATAGCACGG

UPM-long CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT 70.0 — 68.0 — 66.0
UPM-short CTAATACGACTCACTATAGGGC

e’ RT-PCR

B-actin-F CGAGCTGTCTTCCCATCCA 60.0
B-actin-R TCACCAACGTAGCTGTCTTTCTG

18S rRNA-F ACCACCCACAGAATCGAGAAA 58.0
18S rRNA-R GCCTGCGGCTTAATTTGACT

Hsp60-F AGGGATTTGACACCATCAGC 58.0
Hsp60-R CGGCTTGGAGAGTTTCTTGA

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

https://www.china-fishery.cn


https://www.china-fishery.cn

1682 KopE OE R 46 45

JEANFIORSE IXIUT 5, 3RA% 19 58 8 cDNA 7 51 iF
17 NCBI Blast b X}, i ORF Finder (http://www.
ncbi.nlm.nih.gov/gorf/gorf.html) & $& SpHsp60 1% R
7 90 8 FF I BEHE SR HTAE 2 3K (http://web.
expasy.org/protparam/) T 28 J /2 17 51| 14 43 F 1= Al
ZEH 5, @ Jd Clustal W (http://www.ebi.ac.uk/clus-
talw/) BRI P AT 279 X508, LA Motifscan (http:/
myhits.isb.sib.ch/cigbin/motif scan) F& ¥ #17RR1iE T
B A e PN A B T, >R H] MEGA 6.0 48 4%
% (Neighbor-Joining, NJ) 14 & SpHsp60 % & ik J7
IESWoa-

1.4 SpHsp60 “H4RRE 7 Hr

MS-222 Jik e, R4 S ST M 240 fa i &
I E T i 20 i 2 L SR I A RNA $2 30
Fl & (BIKW) $EIUM M 2 RNA, 435I R A6 K |
OBE L FFREE . BAE . HE . 2Rk DLIR ARG A
ZH 21T RNA/DNA {35 v, $“SpHsp60 cDNA
TERE” T BT B PR U 4R RNA JERG I B, AR
Jii [ 5% 5% cDNA HIF mRNA ik w6

1.5 FFL HETkE B R SLIG

80 J& 57 111 4 15 i B AL 73 B S 50 20 FGT IR 2
R 2 AN ED, RHET 20 B, SR AL E s
% 0.1 mL 1.5x10" CFU/mL B JCFL 85 3R GY 101
MR, X HR A v A5 Y B R R 28 v W (PBS)
TEWTFERT SIS0 6. 24, 72 F1 120 h W43 Bi5%
fE 8 AN . JFFRAE . REUIE AN b B 2 SURE
Fi B IR 7 5 4R BU A RNA, [ %% 5% cDNA JH T
mRNA ik 5l
1.6 qRT-PCR #&0

K H Step One Plus™ SZH %¢ € f PCR &40
AT PO &, AIUAE S SpHsp60 ) mRNA
ki, RESIWILE 1, LISFORE M B-actin F
18S rRNA" fERNSEA, XA HZWERY cDNA
HEHATH—, 2% Wang %5k, R
SYBR premix Ex Tag™ (TaKaRa, H 7<) X}#E 5 i
ki, BAMEMPHETT 3 M ARER, 4
RH 270 R T A3 HT
1.7 BIESH

S B P {EAbR T R (meantSE) 3R .
SR E L SPSS 19.0 A TAC TR, it FH
HZE 22500, P<0.05 B3k 3| 3K,
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2.1 SpHsp60 cDNA F5FITUN & B8 5154

i i PCR HARY 3G 3545 SpHsp60 PR5F X I8 A
B 593 bp, LA RACE $ AR X H 573 1 335 4 4
B34 7 e BE TR Y o I i AR 20 Y ) 51
SeqMan AT PFHE, 155157 1 24K 1 SpHsp60
42K 2277 bp ) cDNA 741, {45 1728 bp AFF5]
JEAE . 61 bp By 5-UTR 1488 bp 4 3'-UTR, Hrffy
i ploy A 5495 PN i 575 2R, 4r I
o 61.22 ku , FRSEHL AN 548, ZHEIRIT A4
FTI 5/, SpHsp60 75 A {571 ATP/ADP 455
BLEFI Mg 4BERLE (ATP 55004 1. DGVTVAK,
ATP %54 55 2. ATRAAVEEGIVLGGG) , JEY)
45561 5 (EGMKFDRGYISPY) F1 33 #L5 f) GGM
HIEME (8 1) .

SpHsp60 Z FE 1R J7 51 5 i i #0205 . P 2 |
BRI AL 13 FEHESI Y AR £ 75
XT3 i, SpHsp60 2R 51 5l (Carassius
auratus) Hsp60 Z 5L 74— Btk iy, 15 95.0%;
S5HKif (Ctenopharynogodon idella) —EEN 94.9%,
59E N INYE (Xenopus laevis) — B & AKX, XN
83.7%. ARG LB W EN, SpHsp60 5 £f [y
Hsp60 54—, TFLKF A MPIMGAER Ty —
X, Horh5F 0248 1 Hsp60 5l Hspo0 i1k 3¢ &
BONEEIT (1 2) o ¥ Hsp60 (12 L B 1y 91 7t a7 2
O ZS [A) 25 A B R B 5 1 i £ 5 N2k
(Homo sapiens) . /N (Mus musculus) . J73S (Gal-
lus gallus) . AEMTVIE ) Hsp60 [ 25 1125 [A] 25 #4) &
JEIRAT

2.2 SpHsp60 RYLBLAFRIE D

i & qRT-PCR X} SpHsp60 7 55 1 2418 11 4%
AU ) B BT, 45 R EIR, SpHsp60
mRNA 38 77 7E TR A 11 A28, Hodfir ik
IR SpHsp60 mRNA F&ik 8 fi s, FLUR 2 i i A
BHAH L, = FH AN RSB R E S T HALA S
(P<0.05) o eI . WLAFIGIE AL i35
HEK (% 3) .

2.3 FCE BEBKE R I

TECFLEERR B SF D 2 0 )5 6 h, LK
H1 SpHsp60 mRNA &35 5k B WEAE , Fifl f5 Wk
R, ELAE 72 F1 120 h i i B8 F X B4l . el
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WREEDST, 5. ST 2 M Hsp60 cDNA b M LA JCFLAE BRI S Y mRNA ik

1683

—61

79
27
157
53
235
79
313
105
391
131
469
157
547
183
625
209
703
235
781
261
859
287
937
313
1015
339
1093
365
1171
391
1249
417
1327
443
1405
469
1483
495
1561
521
1639
547
1717
573
1795
1873
1951
2029
2107
2185

TCAGTCTGCTGTACTGACGGATACGTGCATCCCTTCATTCACCTCCAGATCACTCTGCAAA
ATGCTGCGTTTACCCAGTGTAATGAAAAAGATGAGGCCAGTGTGCAGGGCGCTGGCCCCACACCTGACCCGTGCATAT
M LRLPSVMEKTEKMRPVCRALAPUHILTRAY
GCCAAGGAGGTCAAGTTTGGAGCAGATGCCCGTGCCCTCATGCTCCAGGGTGTTGACCTGCTGGCTGATACTGTGGCC
AKEVKFGADARALML® GV DLTLADTV A
GTCACCATGGGACCAAAGGGTCGCACCGTTATCATTGAGCAGAGCTGGGGAAGCCCTAAAGTCACCAAAGATGGTGTC
VT MGPEKGRTVITITE®QSWGSPEKVTEKDG GV
ACAGTTGCCAAAAGTATCGACTTGAAGGATAAGTATAAGAACATCGGGGCCAGGCTGGTACAGGACGTGGCCAACAAC
T VAKSTITDTLEKDTE KYZKNTIGARTLVYQQDVANN
ACAAATGAGGAGGCTGGAGATGGCACCACAACCGCCACAGTTTTGGCCCGTGCTATTGCCAAGGAGGGATTTGACACC
T NEEAGDGTTTATVLARAILIAEKTETGTFTDT
ATCAGCAAAGGCGCCAACCCTGTGGAGATCCGTAGAGGAGTCATGTTGGCGGTGGAGGAAGTCATCAATGAACTCAAG
I SKGANPVETILIRRGYMLAVEEVTINETLK
AAACTCTCCAAGCCGGTCACAACACCAGAGGAAATTGCCCAGGTGGCCACTATTTCTGCCAATGGAGACACTGAAGTT
K'LSKPVTTPEETAQVATTISANGDTEV
GGTAACATCATCTCCAATGCTATGAAGAAAGTGGGCCGCAAGGGTGTTATTACAGTGAAGGATGGTAAAACCCTACAT
G N T 1 SNAMEKEKVYGREKGY I TVKDGE KTTLH
GATGAGCTTGAGATCATTGAGGGCATGAAGTTCGACCGTGGCTACATTTCTCCTTACTTCATCAACTCAGCTAAAGGC
DELETITEGMEKTFDRGYTSPYTFTINSAEKSEG
CAGAAGTGTGAGTTCCAGGATGCTTACCTACTTCTGAGTGAGAAGAAGATCTCCAGCGTACAGAGCATCGTGCCAGCA
Q KCEPFQDAVYLLLSETEKEKTISSVQSTITVPA
CTGGAAATTGCCAACCAGCATCGCAAACCTCTGGTGATCATCGCTGAAGATGTGGACGGAGAAGCACTCAGCACTATG
LEI AN QHREKPLVTITIAEDVYVTDGEHA ATLSTM
GTCCTCAACAGGTTGAAGGTTGGACTTCAGGTCGTTGCAGTCAAGGCTCCAGGATTCGGGGACAACAGGAAAAGCCAG
VLNRLEKVGLQVVAVEKAPGFGDNTZ REKSAQ
CTGCAGGATTTGGCAATTTCCACTGGAGGCACGGTGTTTGGTGATGATGCTGTGGGTTTGGCCATTGAGGATATCCAG
LQDLATITISTGGTVFGDDAVGLATIETDTIRQ
GCACATGACTTTGCCAGAGTCGGCGAGGTCATTGTGACAAAGGATGACACTATGCTCCTCAAAGGCCGTGGTGATCCA
AHDFARVGEVIVTEKDDTMLTLTEKTSGTRGDFP
GCAACCATTGAGAAGCGTGTGAATGAGATCGCTGAACAGCTGGAGAGCACAAACAGTGACTACGAGAAGGAGAAACTC
ATITEKRVNETAEQLESTNSDYETZKTEZK.HL
AACGAGCGTCTGGCCAAGCTCTCTGATGGAGTGGCTGTGATTACGGTTGGAGGAACAAGTGACGTTGAAGTGAATGAG
NERLAKLSDGVAVITYVGGTSDVEVNE
AAGAAGGACCGTGTCACTGATGCGCTGAATGCCACTCGAGCTGCTGTGGAGGAGGGAATCGTTCTTGGAGGAGGATGT
K KDRVTDALNATRAAVEEGIVLGGGC
GCCCTGCTGCGCTGCATCCCAGCCCTGGACAACATCAAGCCAGCCAATGATGATCAGAAGATTGGTATCGACATTATT
ALLRCIPALDNTIEKPANDTDG QEKTIGTIDTII
CGCAGAGCGCTTCGTATTCCAGCAATGACTATTGCCAAGAATGCAGGAGTTGAGGGCTCTCTGGTGGTGGAGAAGATC
RRALRTIPAMTTIAKNAGVYVEGSTLVVEEK.!I
TTGCAGAGCGCTCCAGAGATTGGATACGATGCCATGAATGGAGAATATGTCAACATGGTCGAAAGAGGCATTATTGAC
L QSAPETIGYDAMNGETYVNMVETRTGTITITD
CCCACAAAGGTTGTGAGGACTGCACCGCTAGATGCTGCAGGTGTTGCATCTCTGCTGTCTACTGCTGAAGCCGTTGTC
PTKVVRTAPLTDAAGVASLTLSTAEHAVY
ACCGAGATACCAAAGGAGGAGAAGGACATGCCGGCTGGAGGAATGGGTGGAATGGGAGGCATGGGTGGCATGGGAGGC
TETIPKEETZKDMPAGGMGGMGGMGGMG G
ATGGGATTTTAAAACCGATCTGCACTGACTTTAGTGAAAGGGTTGTGGGCAGGGACATGATTTGCCCCTCCCTTTCGA

M]G F =

CTTGAAAAAACCTGCCGAAATTGAGTGCTGGTGGTCTGATCATGGAGCAAAAGAAATGGACCTTACAGCCTCCCATCC
TTCCACCGCTATGTTCAATCTTATCTCTCTACTCATGGCTGAAGATGTCACCCTACCGCTTTTAAGACAGGTTCTTGA
TAATGTGACCAGGGGGAGTCTGTCTGCCTTTGTTCTATAACATTGTGCTCACCAATGTTTAATGGGGAAGTGCATTTA
ACATATTGCATACTGTCATGCTGTTGTGTTGTACGAATGTCATTGTGCGTATAGCTGGTTTTGAATCAGACCATCTGT
AGGGGCTTTAAAAGCCAGATGTTCAGGTTAAAGTTTGTCTTCATGAGCAAGAGAGTAGTAGGAACTTTGACCAGTTGT
ATCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 2226

1 SFOZEE SpHsp60 £1< cDNA F5I & UM S E 5575

RN ATP/ADP S8 A i, WBIERZOR Mg iR AL i, IBARR R G m, BOTTHERIR GOGM EREUY, 25 () Rr&ik

BT

Fig. 1 Fully length cDNA sequence and deduced amino acid sequences of SpHsp60

ATP/ADP binding segments appear as single-lined, Mg®* binding segment appears as double-lined, substrate-binding sites appear as dashed line, con-

served GGM repeats at the C-terminal appear as black box, * means as termination codon
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N H. sapiens (NP_955472.1)

100 |

— 1.
85 /N M. musculus (NP_034607.3)

JF7XS G gallus (NP_001012934.1)

— EPHITE  X laevis (NP_001083970.1)

82

86

99

100

Pl X tropicalis (NP_001096355.1)
B13ki;  Megalobrama amblycephala (AGK38254.1)
Bl C. idella (ADU34083.1)
i Tanichthys albonubes (ADK27679.1)
BED 4 Danio rerio (NP_851847.1)

@ T M S prenanti

89

il C. auratus (ABI26641.1)

59

KERIJeH  Paramisgurnus dabryanus (AHN60091.1)

100

K P olivaceus (ABB76384.1)

KPPttt Salmo salar (ACN11370.1)

2 Hsp60 SEELF5IRGHEMN 74
He B R R AR B, LT 494 R R BLAE R, BLUOHON 1000, SpHsp60 i e bt

Fig.2 Phylogenetic analysis of Hsp60 amino acid sequence

Scale bar indicates the substitution rate per residue, numbers at nodes indicate the bootstrap value obtained after 1000 resampling efforts and refers to

percentage divergence, and the SpHsp60 is indicated by “e”

12 -
o h
210 IL

s H

"SJgO.S

gl ¢

%50.6
§§0.4 de ¢
S0 be cd
3:; ab bc
A0

o L]
1 2 3 4 5 6 7 8 9 10

KR4S
different tissues
B3 FFOREES Hspe0 AL ST
Lk, 2. AW, 3.0, 4.8, SOE, 6. K, 7.0k, 8.4,
9. HFIBNE, 10. fi¥; ARFERRZEREE (P<0.05); n=5
Fig. 3 Tissue distribution of Hsp60 mRNA in
S. prenanti

1. skin, 2. muscle, 3. intestinal, 4. trunk kidney, 5. spleen, 6. brain,
7. heart, 8. gill, 9. hepatopancreas, 10. blood; different letters mean signi-
ficant difference (P<0.05); n=5

J& 6h, FFEAERIA I SpHsp60 mRNA 2k & ik
FIE, AR S 24 F 6 h ik B IE(E, H
6~72 h HR A m B W& & TX A, HRRGLE
120 h REZXF ALK, MRS WEIRGYS 6~72h B,
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SpHsp60 mRNA ik 5 3 i I T X5 B2l (K1 4) .
FERTIN AL Zr I L R A B R
IR RE G, BB R e B TR R BRI AR
feias, Hr g RN 20 (6 h) BEE T
7, F R A 4 ) 6 B SR (6~72 hy EA
A4k s T BRI ZH 200 5 22 (6~72 h) TR AR Ak .

3 i

Hsp60 /2R va & (1 i) —Fh, FEdEReZen:
PRIy REXT B Ry B A v e 2 AR . AR ST
TR FEAS T 35 02U 1 HspoO [T 51, Ha BT
31 55 B T8 G IR Y91 (0 MESh ) 2 B 4 v 1Y
P57, SpHsp60 &L 751 & A 2 4 ATP 454
BER L T4 MG A Br SR L AN R A A A
Hob 14> ATP 4540519 AAVEEGIVLGGG HF
NERARRY , R RS 1 g H J R
GGG J¥¥1, /& ATP 54 E LB A1, A,
SpHsp60 C A ¥t B A GGM & & ¥ 51 . Hsp60 HY
GGM F & JFHA RIERsKEE, 58 H 3] Hsp60 &
g H 2 i, il Hspo0 25 1 1Y Fh 2s s BE T A 1
FLAT, T HE A 7 P T 4 B R ) HE R A R 2 1 B
ST RS A R BT 6 A, 22 8 31 X A
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it 1A)/h
time
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% 4 FFOZEEH Hsp60 mRNA 7ELLE (a). FTERAR (b). FEBE (c) F1h 'S (d) FHIRIEET K

*RINAE A — B ] S e 4H S 0 A I RIA B 2 3 2 R (P<0.05), n=8

Fig.4 Expression change of Hsp60 mRNA in blood(a), hepatopancreas(b), spleen(c) and

trunk kidney(d) of S. prenanti

*means infection group expression level compared with control group has significant difference at the same times (P<0.05), n=8

RGERBW AN B, SpHsp60 5 H A #E sh ¥
Hsp60 7 /51 B 1Y 2 5 1R — B M (83.7%~95.0%)
SpHsp60 5 fifi 5 1135 Hsp60 N — 7. & RS
HyLE R, ARSI ST A 1 SpHsp60 3P I
31 5 Hofih f1 25 1) Hsp60 m REEAT AR D) fE
SpHsp60 |32 4 i T 5% 1 245 M i) Z A1 4
FIERE, X5 Hsp60 TELAE | FAMELL I (Erythro-
culter ilishaeformis) ", ¥ AU H Sk &1V RS
A BE (Epinephelus akaara) " 155 £ dr 2 2155
AR E5 R AL . (5 Hsp60 45 41 21 YA IS R Ik A7
fEfE F 255, T Hsp60 mRNA 1EHBEfE 2
ki, HUCH LA AZIE , bRk
AR, Ffarh, HRIR S AR R T fem, HIR
S T M R ARG, R R A R AR YT, il
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Hsp60 ik i 7e I e, HUOR B FIIFIE, AL
A A AR A5, SpHsp60 mRNA
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Cloning and mRNA expression analysis of Schizothorax prenanti Hsp60 in
Streptococcus agalactiae infection

CHEN Defang', LULu', PU Yundan', QU Lianshi’, LIUBo?,
HUANG Xiaoli', OUYANG Ping®, LI Zhigiong', GENGYi”

(1. College of Animal Science and Technology, Sichuan Agricultural University, Chengdu 611130, China,
2. Fisheries Development Center of Ya'an, Ya'an 625000, China;
3. College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: Heat shock protein (HSP) is a ubiquitous and highly conserved stress protein, and its expression changes
are associated with the health status of fish. Hsp60 is a member of the heat shock protein family with a molecular
weight of about 60 ku, which is mainly distributed in mitochondria of eukaryotic cells. Hsp60 was up-regulated
during stress or cell injury and recognized by pattern recognition receptors as a danger signaling molecule. Previ-
ous studies showed that cytoplasmic Hsp60 could interact with caspase-3 to increase stress tolerance and maintain
cell homeostasis. However, excessive accumulation of Hsp60 can also accelerate the activation of caspase-3,
induce the release of cytochrome C and promote cell apoptosis. Hsp60 can refold and repair damaged proteins
under stress by ATP binding and hydrolysis. Therefore, it is very important to study the function of Hsp60 in fish
during bacterial infection. Fish in natural water are threatened by environmental pollution, natural toxins and
microbial infection, and bacterial infection was a common disease. Schizothorax prenanti is a unique sub-cold-
water economic fish in China and an essential variety of proliferation and release in the Yangtze River’s upper
reaches. S. prenanti is a special economic animal with high content of umami amino acids and good content and
ratio of amino acids and fatty acids. In recent years, the techniques of artificial domestication and breeding have
been relatively mature, but the specific immune system is poor. Streptococcus agalactiae is an important pathogen
that harms S. prenanti and the typical clinical symptoms of infection are exophthalmic protrusion and subcu-
taneous abscess on the body surface. However, the early infection of S. agalactiae is not easy to detect. As an
important pathogen, S. agalactiae can spread to the whole body through blood and eventually cause pathological
manifestations of edema and sepsis. After entering the blood circulation, S. agalactiae can bind with serum com-
plement C3b through polysaccharide, transforming the activated C3b into an inhibited state to avoid non-specific
immune clearance of the host. Besides, S. agalactiae can also avoid phagocytosis and clearance of macrophages
through polysaccharide in the capsule, thus causing damage to the visceral tissues and organs. In this study, the
molecular characteristics and response to bacterial infection were investigated to explore S. prenanti Heat shock
protein 60 (SpHsp60). The 2 277 bp SpHsp60 cDNA sequence was cloned using RACE technology, which
encoded 575 amino acids and had relatively conserved spatial conformation with vertebrates. Then, the analysis of
tissue expression pattern showed that the expression level of SpHsp60 was the highest in hepatopancreas, followed
by blood, and the lowest in skin, muscle, and intestines. Furthermore, the mRNA expression of SpHsp60 in blood,
hepatopancreas, trunk kidney and spleen had significant differences in 6 h after S. agalactiae infection. Compared
with the control group, the mRNA expression of SpHsp60 in hepatopancreas and trunk kidney expression signific-
antly increased from 6 h to 72 h post-infection, while those in the spleen were significantly decreased. Our results
suggested that SpHsp60 could play an early warning role in bacterial infection, providing primary data for Hsp60
mRNA expression in hepatopancreas and trunk kidney as a warning signal for S. agalactiae infection in S. prenanti.
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