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Molecular cloning and expression analysis of
heat shock protein 90-3 ¢cDNA in jade perch (Scortum barcoo)
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Abstract: Heat shock proteins (HSPs) play important roles in fish stress and immune response, and
HSP90- is an important member of the HSPs family. In the present study, to investigate the possible
role of HSP90- in the immune response, the full-length cDNA sequence of HSP90—-8 was first cloned
from jade perch (Scortum barcoo). The size of the full-length cDNA of jade perch HSP90-8 is 2 708 bp,
of which 5" UTR is 86 bp, 3" UTR is 444 bp, and ORF is 2 178 bp, which encodes 725 amino acids.
The molecular weight of jade perch HSP90-f3 is predicted as 83 200. And this protein owns five charac-
teristic sequences of the HSP90 family. Moreover, it has no signal peptide and transmembrane domain.
Phylogenetic analysis showed that the amino acid sequence identity of jade perch HSP90- is more than
90% with those of other fishes. Under normal circumstances, the HSP90—8 mRNA of jade perch is main-
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ly expressed in the liver. After infection with Streptococcus agalactiae, the HSP90— mRNA expression

decreased first and then increased in liver. Differently, it increased first and then decreased in spleen,

head kidney and brain. This result suggests that the HSP90- may be involved in the immune response

elicited by S. agalactiae infection in jade perch.
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PARTEEH  (heat shock proteins, HSPs) | 1z
FETHE, Wi AamEY b, E—XeER
SF ML 1, A N BRE T T A5 5 TR A5 A G
SEVER V. ARPERUAENT 73 Bihk, HSPs T4
JLA% W : HSP110, HSP90, HSP70, HSP60 A
FH OG5 F T4 HSP Y. E BT AT HSP K G,
HSPOO J&—Ffi i L AR <1 L 2 2 W A& A
A7 AR R R R 2 A 2 b A AR 1 1% ~
2% ' HSP9O FEAE AT 1L, 4324 HSP9O-
o (A FIHSPOO-B (LA Wi © Hrp
HSP90- B 1 N K Uiy it = & & & & Wk W& 14 7 51)
(QTQDQ), Jf ELARX! 43 F it K T HSP9O-ae 47
WHIEHE X AR A B AN R 7 AR T
HSPOO 7 IS . oA A 1245 Z Fh 40 i i 7 v
RAEAE OCHEME R ™ 3 3k v M 1y O e T LA
HAFIE, 1552 MG E 2 RGN
RETHRITE MR E AT K . BT,
HSPOO 1l il 31) 2 £ g A7 st AT 1 ARl PRI
% . HSPOO RS 5B RN, Bt R AN
w2 A K (major histocompatibility complex,
MHC) 1 2870 I 28501 BEATH0 0N T A1 52 388 Y 3
TR X MHC T TR R,
HSP9O-o A 45 T UIN T sl HER AT T 5238
M7 MHC [ 2857 Fi& 124, HSP90-a Fil HSP9O-B
Y258 MRMARH (glutamate decarboxylase,
GAD) Ui Eids, JFT TAnIx B SRS TEST
KPS B R SRR 0 J34h, HSPOO H AT i
1 S NN 17 /. G L oy s
WIS AT HSPOO B IA

IKIEIRE JE— R 2B MRS, KAEZY
T PR T TR R A R A S A I B A
FE 73 2, i HSP9O A Bl T /K AE Bl W ki 45 F A 455
JEJy, LA 52 5 2 78 WO BRI o 33X 7 T 5 o DI
(Argopecten irradias) ?" . 8 {7
pio) P FENN/REE (Solea soled) ™, WL (On-
corhynchus mykiss) ™' . 5& V& 10 8k (Botia reeves-
ae) P Rt (Miichthys miiwy) " 9 B A 1
o BRI, A2 HSP9O 3 N 1 T BEWF 5T A5 4K

(Cyprinus car-

AR, AR THE—DEEMEE. W% A6
(Scortum barcoo) )& THIEH (Perciformes) . fif
Bl (Terapontidae) . il J& (Scortum), J& =T #H
KA IR H), B KFEARZE A iz —. K
HAERKH R, HURARE 9, WK 4, PR 5T di
PG, PR E, T 2004 AE UK 51 A R
B 27 WO 5 RO A AR R K 7 SR R G
(recirculating aquaculture system, RAS) H4E 24k
FRAE, IR B RG>, SR, FREA
B 2 AL AN IR G IR 17 I 4 D A v A% B 443k T
A, WROYH 50 5 LAY R £ i,
H K BEERIE  (Streptococcus iniae) ™ 51 A% H 1L
PEWCIMURE , ZBfERICHE (Edwardisella tarda) " 5|
A B ARG, WEK TP  (Aeromonas hy-
drophila) " GIE MR B, Ak, W
A B TR O ) I T FLAE BR AR Y, (H RN
Bis 162 55 5 I AR BIF S A0 6 AT 40, SRR A Ok AT Y
WA=

N T RGN A7 85 HSPOO-B 7 41 1 7 | 2 1)
TP SN IAVE T, FATTi5 F cDNA A S PR 47 3
i AR (rapid amplification of ¢cDNA ends, RACE) ,
T UMM 5 A B T b s RS B T HSP90-B
4K cDNA 815 o H LR 7 91 5 HoAt (112 |
PIREZE . 538, DR LSk 1 Rl PR o A
IR T or T R G S0 Ar 1R A0 BT HSP9O-
B mRNA fEA RS FIA GO, LI BEER
S 5 HAEAN A ] B . AN R ZH 2L 3k 22 5
it — TS HSPOO-B 1Y T BE K AE S 95 J7 ThT Y [
P T S0k
L bk
1.1 k&

S T T AR S A B T AR K
R, R (76+16) g. SEKETT 120 L
BHEL PSR, K24 ~26C, Hga<, BHE
AR E R 2k, JFHK 13681, 3G, #EE
it R A RO 5 B A T S0
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1.2 BMERE HSPIO-BHITEIE

SRR A IR A . 40 COKIR I 4
h G B AEZHZL, 4K B TRNzol Universal & RNA $2
BOa) CRMR, D 35 32 BUIT JIE B RNA,
i FH 48 13 & 43 )6 )6 B 31 NanoDrop 2000¢  (Thermo
Scientific, 32[E) KM, Jf T w=1% Bk
B A P DROAGL 30 HL S R ol P 3 R
FSQ-101 (TOYOBO, HZA) #EATHiH5 PCR (re-
verse transcription—polymerase chain reaction, RT-
PCR) . W &4 37 €C, 15 min; 50 °C, S min;
4°C, 5 min,

TENCBI (https: //www. ncbi. nlm. nih. gov/nuc-
core) AFRETIE H 125 HSP9O-B I 4t 51, It
FIDNAssist (2.2) #ATFHIHA . i RSFIF51,
HZREIF W SRV, &

H fif KOD One PCR Master Mix-Blue (TOYOBO,
HA) #4757 PCR. 44495 °C, 1 min, 14
PE¥; 98 C, 10s, 1P ; (98 C, 10 s;
55°C, 30s; 68°C, 5s), 40 1EH; 68°C, 5
min, 1 PMEH; 4°C, ». ¥ PCRy“=Y AT
EECRUK, JFH B 0y VI i, 28 00 15 2]
ot i BOFS), IFSRiZF 5 RACES 1Y), il
F TAT ¥ %4 Bk 47 RACE, 514 AP T 3’ RACE
IR EHIAE, 514 AAP T 5" RACE #4149 il 4 -
¥ 5" RACE. 3' RACE ¥ ¥4 15 2| (1 J¥ 51 5 NCBI %k
I PR ST X, BIAR 2 B )P sl E,
kot v BP N DT B850 cDNA JPF1, FF A
ZP A LB T A B 52 CDS. Bl
W1,

x1ARBIEHGIY

Table 1 ~ Primers used in the study

Primers Sequence (5'-3") Function
AUAP GGCCACGCGTCGACTAGTAC L]
AAP GGCCACGCGTCGACTAGTAC (G) |, H#I4E 5" RACE B
AP GGCCACGCGTCGACTAGTAC (T) HiI4F 3" RACEBEHy
NUP AAGCAGTGGTATCAACGCAGAGT RS HSP9O-B %O B,
HSP90-38F-1 232 bp GGAGYTGAACAAGACCAA S HSPOO-B % i Bk
HSP90-38R-1 232 bp TRCCCAGTCCRAGTTTGA AT HSPOO-B .0 A Bt

HSP90-3'~1 580-2 030 (450 bp)
5" 901-1040

90 ORF F 2 700

90 ORF R 2 700

HSP90 3-F-230

HSP90 3-R-230

B-actin 3 F

B-actin 3 R

GAGTTTGATGGCAAGAGCCTGGT

TGAGAAGTGCTTGACAGCCAGGTGAT

TTTTCCATTTCCCTGCGTCAGA
CATATGTGCTGTCACCATGAAC
CTTTGTCCGTGGTGTGGTGG
AGAGCTTCTTGCGGTTTTGA
TGCTGTCCCTGTATGCCTCTGG
TGATGTCACGCACGATTTCCCT

453 HSP90-B83° RACE Bt
3% HSP90-B 5’ RACE A Bt
319 HSP90-B ORF

19 HSP90-B ORF

K HSP90-B )1k

Kl HSP9O-B K235
B-actin NS HER & A
B-actin S HE P 5 B A

1.3 FISMESTFRERIGE

% 1 15 ¢DNA ¥ %11 5 A ORF finder (https: //
www. ncbi. nlm. nih. gov/orffinder/) , A “submit”,
4 2 WUY 19 ORF YR AL TR 791 . o = LR 1) 3
A ProtParam (https: //web. expasy. org/protparam/) ,
&iifi “Compute parameters”, RV W] 75 2 6 7 51 %
R AR TR BE AR (PD . AR
ERBEIAGE s T A SignalP-5.0 Server
(http: //www. cbs. dtu. dk/services/SignalP/) , It #f

“Organism group : FEukarya” HI “Output format :

Long output”, iy “submit” BIA]HNZE &S
THESIK; S ATMHMM Server v. 2.0 (http: //
www. cbs. dtu. dk/servicessTMHMM/) , % ¥ “Out-
put format : Extensive, with graphics”, #iii “sub-
mit”, FIZE R & A B A s 5 A NetN-
Glyc 1.0 Server (http: //www. chs. dtu. dk/services/
NetNGlyc/) HlI NetPhos 3.1 Server (http: //www.
cbs. dtu. dk/services/NetPhos/) , 43 5l %F % £ FH B9 4
B AR A s MR R AL AL R AT T o 8 SR hup: /)
smart. embl-heidelberg. de/, #E “Protein sequence”
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HE P AR 52 A7 B HSPOO-B &L IR T 41, /) itk
“HMMER searches of the SMART database occur by
default. You may also find” K “PFAM domains”
P, s5id “Sequence SMART” #E47 45 #4344 .
7E NCBI_E 48 R ALY Fh i) HSPOO B AR ¥ 41, fit
£ FASTA 3CfF . 4TJF DNAMAN 7.0.2.176, ik
B “Sequence” FHLF FFIH “Alignment” 1 HY
“Multiple Sequence Alignment” BT, A5 o Fr ot i
Wy “File” 4%, 5 AZIHATIEH X
FASTA SCH, BEHIFHI R ITH “Protein” ¥EWI, K
WHG L7, SERUFSIILR . Horh s K E
BT AAE B UL R 20 ¥ FASTA U5 A
MEGAX K 4B 4574 (neighbor—joining method, NJ)
M RGEIEALR
.4 HAN®H

16 NCBI 8 % 1025 B—actin FE ] 91 HE 4T 471
FxT, B I 5 1 4 v B A WU =6 A7 695 B—actin &
B350, JF IZF 51 BB ROt 2
i PCR (quantitative real-time PCR, ¢PCR) A9 5|
YW 1) . MR4EC AR 0N % A & HSP90-B
cDNA JF 8B 45 MO T2t 2 32 PCR B 514
(WK 1), #HATHEO0E 7 PCR L5 T LS Ry
18 i S 92 % E i PCR Y LightCycler480 (Roche,
FH), RWAMHN: 95C, 30s, —DEH;
(95°C, 5s; 60°C, 10s; 72°C, 15s), 4011F
oy A 853 H1  (melting curve analysis) o 43 J1)
B M Eading.o, . M. . 5. 5.0
P BEK . SR Bk BEZLZL, ] TRNzol Uni-
versal T RNA #2 PO (R, T E) 42 H5a
RNA , I f# FH ReverTra Ace qPCR Rt Master Mix
with gDNA Remover (TOYOBO, HA) #kEf7 4%
5%, flifH SYBR Green I (TOYOBO, HA) F &
T8 T SE 98O 2 fE PCRAY LightCycler480 (Roche,
FH) L5 qPCR, AFERIEFERT, F T &R
Fie SRORERE R v I 380 A SRR 4 1 4540 T RNase
AbER, MBURE G JE AR R ZE 180 “CALFE4 h L I,
1.5 FRSEIRERRIE

S i P T FLEE BRI b bl RS AR Rl
BE 242 MR G o SEE AT, PRI FLEE BRI
W% T 5 mL 02 W A (brain heart infusion
broth, BHI) ¥{AS;FREEH, 30 °C, 200 r/min Z&1F
THiFR 24 he RIGHEIR L 100 A9 LB 85, B L
mL B A 99 mL BHI R SR 3E, 30 °C, 200 r/min
FAFTHTFR 12 he HIZWCE I E WA A

0.6~0. 8 i, 3000 xg 50> 5 min, % . H
PBS (pH7.4) HERA, 3000 xgZ.0>5 min, H
BizAR 2. LL110KRZRPBS (pH 7.4) HE
WA, JEEEITRR R, RAGC SRR A, i
WG T BB B o 2 JET0 S 56 T A5 11 2 B B0 i
(median lethal dose, LD,) IR 8.0x10" CFU/kg,
FJC TR PBS (pH 7.4) W TR ¥ ¥k BE I 4 R 7. 0x
107 CFU/mL T IE XA ToFLAE BRI YL S0 o H R
WM AABEREAL 2, o JTCFLAE R R e 4l (S
ZH) 1202, PBSXIHEZH (P4H) 602, SZHMUIE
A B HE 1 WL/ A BT f PR A 1 S TE FL B K
W (7.0x10" CFU/mL), PZHFEAHRZ IR 1 wl/g A
Jo i (bR I I T S JC B PBS TESTSS AR,
P A B FRAE 120 LYRHET B HRR 2K, K
RS FES, B H B 130K, KRR 24 ~
26 °C., VEMUESIG 6. 12, 24, 48, 72, 96, 120
F1 144 hiX 8 ANBFE] Y A, AN s 6 R AT
. Sk R 4 A2, BT S 2200 RNA 42 5,
RT-PCR il qPCR 5L %
1.6 #HIFELERIERERTE

qPCR}zE&}Eﬁ*ﬁ, U,B—actiny‘jlj‘ji;‘, K H 8%
PGt Ik 2, WA A LR, DL HSP90-B
mRNA 7 [ JIE Ak i) 2 35 7K 7R SE ks i V3 — 4k
{di FH] GraphPad Prism 8. 0. 1 (224) #7853 i kb 34
(PRIR R I 225081 ) KAERE] . Jo 7L BE Bk iR g e 5
B, LIXFBEZ] HSP90-B mRNA fi4 2% 35 7K - by Jit v
W B3 —1k, # FH GraphPad Prism 8.0. 1 (224)
HEATEE A B R 2 2250 01) AEEL.

2 4 R

2.1 BMERE HSPIO-BFHI 45 HT

WY = A1 i1 HSP9O-B 1414 ¢cDNA 24 2 708 bp,
Hr 5" 4E 45 X (57 untranslated region, 5’ UTR)
K 86 bp, 3 AE 4 X (3’ untranslated region, 3’
UTR) A 444 bp, JFHUEIEHE (open reading frame,
ORF) N2 178 bp, Zh% 725 & FLmR, T AL X}
Oy TR 20 83 200, BRIGAEHL N 4.91, A
TEFREUR 40. 42 BN 5 A7 5 HSPOO-B AY 2 2L 1R
G & A 54 HSP9O K % WY ¢ Ak J¥ 31 (NKEIFL-
RELISN [S/A] SDALDKIR, LGTIA [K/R] SGT,
IGQFGVGFYSA [Y/F] LVA [E/D], IKLYVRRVFI
MGVVDS [E/D] DLPLN [I/V] SRE), H¥EAEF
SR SN LA IR (& 1)

WU F A &7 HSP9O- B 44 3k iR 7 4| 1F hitp: //
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W, A WO S AT HRTIE 1 90-B RN (HSP90-B) ) ¢DNA TEfk 5%k

87

206
41
326
81
446
121
566
161
686
201
806
241
926
281
1046
321
1166
361
1286
401
1406
441
1526
481
1646
521
1766
561
1866
601
2006
641
2126
681
2246
721
2265
2385
2505
2625

AL RN HSPOO KIGHHE T, B3R

CCTTTTCCATTTCCCTGCGTCAGAGAGCAGAAGGGATAACACATTGGTAGCATTTTTTTTCAAGAAAAATCAACGGAATAAACAAG
ATGCCTGAAGAAATGCACCAAGAGGAGGAGGCTGAGACCTTCGCCTTCCAGGCGGAGATCGCTCAGCTGATGTCCCTGATTATCAACACCTTCTATTCCAACAAAGAGATCTTCCTCAGG
MPEEMHQQEEEAETFAFQAETIAQLMSLIINTTFYSNEKETIFTLTR
GAGTTGATCTCAAACGCCTCTGATGCTCTGGACAAAATTCGCTATGAAAGCCTGACTGACCCCACCAAGCTGGACAGTGGCAAGGATCTGAAAATTGACATCATCCCCAACAAAGCTGAC
ELISNASDALDEKTIRYESLTDPTI KLDSGEKDLZE KTIDTITIPNEKAD
CGCACCCTGACCCTCATCGATACTGGAATCGGCATGACCAAAGCCGACCTGATTAACAACCTGGGTACCATCGCCAAGTCTGGCACCAAAGCCTTCATGGAGGCCCTGCAGGCTGGAGCT
RTLTLTIDTGIGMTZ XKADTLTINNLGTTIAKSGTIEKAFMEALO QAGA
GACATTTCCATGATTGGTCAGTTTGGTGTGGGTTTCTACTCTGCCTACCTAGTTGCCGAGAAAGTTGTTGTCATCACTAAACACAACGATGATGAGCAGTATGCCTGGGAGTCCTCTGCT

DISMIGQFGVGFYSAYLVAEKVVVITKHNDDER QYAVWES SSA
GGAGGTTCCTTCACAGTCAAGGTCGACAGCGGCGAGCCCATTGGTCGTGGAACAAAGATCATCCTGCACCTGAAGGAGGACCAGACGGAGTACATTGAGGAGAAGAGGATCAAGGAAATT
GGSFTVKVDSGEPIGRGTZ KTIILHLEKED QTETYTIEEE KRTIEKTETI
GTCAAGAAGCACTCCCAGTTCATCGGCTACCCCATCACCCTGTTTGTGGAGAAGGAGCGCGACAAGGAGATCAGCGACGACGAGGCAGAGGAGGAAAAGGCTGAGAAAGATGAGAAAGAG
VKKXKHSQFIGYPITLFVEKERDEKETISDDEAETEETZ KAETZ KTDETKETE
GACGGCGAGGACAAGCCAAAGATTGAGGACGTGGGCTCAGATGATGAGGAGGACTCTAAAGACAAGGACAAGAAGAAGACAAAGAAGATCAAGGAGAAGTACATTGACCAGGAGGAGCTG
DGEDKPEKIEDVGSDDEEDSZ KDEKDIKEKE KTE KE KTIEKETZ KYTIDAQETETL
AACAAGACCAAGCCCATCTGGACCAGGAACCCAGACGACATCACAAACGAGGAGTACGGCGAGTTCTACAAGAGTCTGACCAACGACTGGGAGGATCACCTGGCTGTCAAGCACTTCTCA
NKTKPIWTITRNPDDITNEEYGETFYKSLTNDWEDHLAVKHTFS

GTGGAGGGTCAGCTGGAGTTCCGCGCCCTGCTCTTCATTCCCCGCCGGGCACCTTTTGACCTCTTTGAGAACAAGAAAAAGAAGAACAACATCAAGCTGTACGTCAGGAGAGTCTTCATC
VEGQLEFRALLFIPRRAPFDLFENKEKEKEKNNTIKLYVRRVEFTI
ATGGACAACTGTGAAGAGCTCATCCCAGAGTACCTGAACTTTGTCCGTGGTGTGGTGGACTCCGAGGACCTGCCCCTCAACATCTCCAGAGAGATGCTGCAGCAGAGCAAGATCCTCAAA
MDNCEELTIPEYLNFVRGVVDSEDLPLNTISREMLAQQSTI KTITLEK

GTCATTCGCAAGAACATCGTCAAGAAGTGTCTGGAGCTCTTOGCTGAACTGECTGAGGACAAGGAGAACTACAAGAAGTTCTATGAAGGTTTCTCTAAGAACATCAAGCTGGGCATCCAC
VIRKNIVKKCLELFAELAEDEKENTYKKFYEGFSEKNTIKLGTIH
GAGGACTCTCAAAACCGCAAGAAGCTCTCTGAGCTGCTGCGCTACCACAGCTCCCAGTCTGRAGATGAGACCACCTCCCTCACAGAGTACCTGACCCGCATGAAGGAAAACCAGAAATCC
EDSQNRKKLSELLRYHSSQSGDETTSLTEYLTRMEKENG QEKS
ATCTACTACATCACTGGTGAGAGCAAGGATCAGGTGGCCAACTCTGCCTTCGTCGAGOGCGTCCOCAAGOGTGGCTTCGAGGTTCTGTACATGACAGAGCCCATTGACGAGTACTGTGTC
IYYITGESKDQVANSAFVERVRKRGFEVLYMIEPIDEYCYV
CAGCAGTTGAAGGAGTTTGATGGCAAGAGCCTGGTCTCTGTCACCAAAGAGGECCTEGAGCTGCCAGAGGACGAGGAGGAGAAGAAAAAGATGGAGGAGGATAAGGCCAGGTTTGAGAGC
Q QLKEFDGKS STLVSVTKEGLTELTPETDEETEZ KT KTZ KMETEDIEKARTFES
CTCTGCAAGCTCATGAAGGAGATCCTCOACAAGAAAGTGGAGAAGGTGACAGTGTCCAACAGACTGGTGTCTTCACCCTGCTGCATTGTGACCAGCACTTACGGCTGGACGGCCAACATG
LCKLMEKEILDKEKVEKVIVSNRLYVSSPCCIVISTYGWTANHM
GAGAGGATCATGAAGGCCCAGGCACTCAGGGACAACTCCACCATGGGCTACATGATGGCCAAGAAGCACCTGGAGATCAACCCTGACCACCOCATCGTGGAGACTCTCAGGCAGAAGGCA
ERIMKAQALRDNSTMGYMMAKEKHLETINPDHPTIVETLRG QEKA
GAAGCTGATAAGAACGACAAGGCCGTGAAAGACCTCGTCATCCTGCTETTCRAAACCGCCCTGCTGTCCTCAGGCTTCTCACTAGACGACCCTCAGACCCACTCCAACCGCATCTACAGA
EADKNDEKAVEKDLVYILLFETALLSSGFSLDDPQTHSNRIVYR
ATGATCAAACTCGGACTGGGTATCGACGACGATGACGTTCCCACAGAGGAGGCCACCTCTACATCCGTCOCAGATGAGATTCCTCOCCTAGAAGGCGATGETGACGACGATGCTTCACGC
MIKLGLGIDDDDVPTEEATSTSVPDEIPPLEGDGDDDASHR

ATGGAAGAAGTCGATTAA

MEEVD #

ACCAACCCCTCTCCCAGATTTCTAACACTTTAGCCTCACTTTTCAATTGTTCATCCT TAAAACTGCAGTAACTGCAAAACAAATAGTCATTCATGTTGTGTGGTGGACCGGTGTTGCTCT
TGTGCCCAGAGCATTACTCTGCAAGACCCTTTTAAGAAAAGCAGTTTTGGTTTTTGCGTTCATGGTGACAGCACATATGTTTTAATGAGTACCCTGTTGCACTGAGTTTTAAATGTTGGA
GTGGTAAACGTGTGAACATGGGAATGGTACATTCCATTATCAGATCAGGCTGEGGGAGGGTTTGEGGACGTTCTGCTCATGTGCACACTGCACGCTGCATGGAGAGAGGACTGTATGATT
CTTTGCCTGAGTCCAGCCTTGTCTGATTCCAGCCTGTTTGCAAAATTAAGCTGGATGOGGAAAGAAAAAGANAAAAAAARAAAA

B1 T A 5 HSP908 cDNA 1% R N KR 7 )
Fig. 1 Nucleotide and amino acid sequences of jade perch HSP908 cDNA

NIRRT, NHEAMAR R “GxxGxG” £JF, TFRILFRployAMERES

INERRAAL 5L, I TR R, PR b m N IRE 1, HaU Rk

Bold lines indicate the HSP90 family characteristic sequences. The shade indicates the phosphorylation site. The bold font is the

glycosylation site. The wavy line is indicated as the start codon,

indicates the "GxxGxG" motif, the underscore indicates polyadenylation signal

and the dotted underline indicates the stop codon. The bold font
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smart. embl-heidelberg. de/™ ) 45 #4 35k 73 M 4% S
(FE2) rn, i & —B 5192 3R ik 5
BIF5 (190~708, 519 AA) £54 HSP9O £ 14 % %
FEIE
2.2 [ENRMSER R 5 1

YN 5 A 85 5 H A 4 R HSPOO-B M9 & JE R J+
G FEIIEPE AT 45 S AN 2 2 7 o RN 6 A 1 5 HAth
125 HSP9O-B (Y 2 KL MR J3 51— E M ' 7E 90% LU |,
) — SRR mcos, 1855197, 68%; H/IMAE
(Acipenser ruthenus) B)—2RE FIK, 792.08%.,

5 HAb A1) — Bl m IR (Seriola
dumerili) , 97.54%; 3 W 5 (Siniperca chuatsi) ,
97.40%; DR P AR Bf
96.99%; BELft (Danio rerio), 92.90%. BRItz
Gh, HEMmsiY . 52, JIEWIL YR —%
PEW R AEMIREE  (Xenopus laevis) , 90. 71%;
W% R (Rattus norvegicus) , 90.03%; & N (Ho-
mo sapiens) , 89.89%; ZTJR XY (Gallus gallus) .
88.39%. Wl UL HSP9O-B 7EHE AL EARH IR~ , ANIF]
Yy ) HSPOO-B AL BEAR /5 o

(Dicentrarchus labrax)

0 100 200 300

400 500 600 700

ZiRIIAA
P2 W A5 HSPOO-B 4543 T
Fig. 2 Analysis of the structure domain of jade perch HSP90—3

2 WA T HSPOO-B KR 7 41 [R) Ik M
Table 2 Analysis of amino acid sequence homology of jade perch HSP90-3

Protein Species Identity/%
SbHSP90-B BRI S A8 Scortum barcoo —
MmHSP90-B fifift Miichthys miiuy (AFK32353.1) 97. 68
SdHSP90-B TSt Seriola dumerili (XP_022619895. 1) 97. 54
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