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Bioinformatic analysis of Heat shock protein 90 from multiple species
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Abstract ; Heat Shock Protein 90 (Hsp90) is a kind of proteins which are produced under stresses. Hsp90 includes
five subfamilies, namely Hsp90A, Hsp90B, Hsp90C, TRAP and HipG.In this paper, the Hsp90 genes from 11
species were analyzed using bioinformatics methods. The distributions of Hsp90 across species were studied.
Hsp90A is found in all the selected species except for bacteria. Hsp90C subfamily is only present in plants. HtpG
subfamily mostly presents in bacteria. Phylogenetic analysis revealed the evolutionary conservation of Hsp90 across
species. Finally, by using Cell-PLoc, SubLoc v1.0, PSORT II and MultiLoc, the subcellular location of Hsp90 was
predicted. Hsp90A and HipG are bias to cytoplasm. Hsp90B prefers to both endoplasmic reticulum and cytoplasm.
Hsp90C are located in cytoplasm and mitochondria. TRAP1 mainly located in mitochondria.
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Table 1 The distribution of Hsp90 family in 11 species

LY Abbreviation Hsp90A Hsp90B Hsp90C TRAP1 HipG All
Bordetella pertussis Bp 0 0 0 0 1 1
Clostridium tetani Ct 0 0 0 0 1 1

Phytophthora infestans Pi 1 1 0 1 0 3
Tetrahymena thermophile Tt 1 0 0 1 0 2
Aspergillus nidulan An 1 0 0 0 0 1
Cryptococcus neoformans Cn 1 1 0 0 0 2
Chlamydomonas reinhardti Cr 1 1 1 0 0 3
Glycine max Gm 4 0 0 0 0 4
Sorghum bicolor Sh 4 1 2 0 0 7
Oryza sativa Os 4 1 2 1 0 8

Aedes aegypti Aa 3 1 0 1 0 5
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Fig. 1 The genetic structure analysis of Hsp90 family
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Fig. 2 The Hsp90 family phylogenetic tree in 11 species
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Table 2 Hsp90 family subcellular prediction results

WK FE 44 % Genbank %5%5 R ) F
Hsp90A0120Pi XM_002998495 Cytoplasm
Hsp90AO0131Tt XM_001009780 Cytoplasm
Hsp90A0144An XM_676446 Cytoplasm
Hsp90A0150Cn XM_766999 Cytoplasm
Hsp90A0166Cr XM_001695212 Cytoplasm
Hsp90A0205Gm ACI31552 Cytoplasm
Hsp90A0206Gm ACI31551 Cytoplasm
Hsp90A0207Gm ADC45396 Cytoplasm
Hsp90A0208Gm ADC45395 Cytoplasm
Hsp90A0246Sh XM_002447368 Cytoplasm

Hsp90A Hsp90A0247Sh XM_002462509 Cytoplasm
Hsp90A0248Sh XM_002460388 Cytoplasm
Hsp90A0249Sh XM_002444759 Cytoplasm
Hsp90A02140s CAAT7978 Cytoplasm
Hsp90A02150s EAZ09522 Cytoplasm
Hsp90A02160s EAY92778 Cytoplasm
Hsp90A02170s EEC84949 Nucleus
Hsp90A0296Aa XM_001649702 Cytoplasm
Hsp90A0297Aa XM_001655591 Cytoplasm
Hsp90A0298Aa XM_001649701 Cytoplasm
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DI E2dEi Genbank %35 407 A,
Hsp90B0122P1 XM_002999089 Cytoplasm
Hsp90B0151Cn XM_770303 Cytoplasm
Hsp90B0167Cr XM_001701833 Cytoplasm

Hsp90B ) .
Hsp90B0250Sh XM_002438985 Endoplasmic reticulum
Hsp90B02190s EAZ02369 Endoplasmic reticulum
Hsp90B0300Aa XM_001662901 Endoplasmic reticulum

Hsp90C0168Cr
Hsp90C0251Sh

XM_001702932
XM_002443217

Mitochondrion

Mitochondrion

Hsp90C Hsp90C0252Sh XM_002444790 Cytoplasm
Hsp90C02200s EEC84746 Cytoplasm
Hsp90C02210s EEC83781 Cytoplasm
TRAP1Hsp900121Pi XM_002999136 Mitochondrion
TRAP1 TRAP1Hsp900132Tt XM_001015843 Nuclear
TRAP1Hsp102180s EEC69377 Nuclear
TRAP1Hsp900299Aa XM_001654708 Mitochondrion
HipG HtpGHsp900022Bp CAE40453 Cytoplasm
HtpGHsp900035Ct AA036046 Cytoplasm
applications [ J].Pharmacology Therapeutics, 1998,79(2) .
3 é:é': i/t\x 129-168.

Hsp90 4340 | 32 , 46 T 45 AW Bl ], 78 SCE i
X HAN R SR TG AE W b 8] 53 A AT e 1, Sk 7
FAE G IGAE PRI ] 5340 25 A FE L, For Hsp90A
RGBT L, A T BRI B S HAB BT A P
Hsp90C W% RAFFE TP, 1 HipG ¥ 5 1% W
Y K BT T A0 . Hsp90 F 5 1Y 3 K 45 44 43
Hrist B Hsp9oC KGN S5 i i o B 44, W &
45 B W E— AU Hspoo 75 HEAkid 7 v BA 15
PR Y [R)— S A R G R B R L RE
i BV R)— S 55 ) 1 ) 90 A S g AR R . 3 i
XF Hsp90 7G5 147 0 240 it 2 32 3 A , BEACHf 7 T
Hsp90A , Hsp90B , Hsp90C , TRAP1 1 HipG V. KK 1E
AR LR, A X SR ST 45 SR BE IS Hsp90
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