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Predicted Secondary Structure

20 40 60 80 100 12c
1 | 1 | 1 1
Sequence MARAPAVGIDLGTTYSCVGVEQHGRVEI IANDQGNRTTESYVAFTETERLIGDARARNQVAMNENNT I FDARRLIGRRFEDPTVQADMEHWEFTVVNDGGREPEIQVY YRGEARTFFFEEVE
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Conf.Score GOE0E88EBE03E88T74579990800880063 7008088 0856BBE08967ET68EET7044248645400202127787B856778765049846800343083699909827T0E2708BG08C
H:Helix; S5:Strand; C:Coil

1 140 160 180 200 220 240

1 1 1 1 1 1
SMVLVEMEETARAYLGR TV SNAVI TVPAYFNDSQROQATRDAGT ISGLN VLRI INEFTARAAT AYGCLDERTTSERNVLIFDLGGGTFDVS ILT IEDGIFEVES TAGDTHLGGEDFDNRMVINH.
CCCCCCCSSSSCCCCCCE HHECCCCSSSSCCH CCCCCCCCCCS55555CCCCCSS5555555CCCSS5555CCCCCCCCCCE |
4900080908000809080729955735806589866 7717676 77667T76284446740667789008476778889755089088098725779997309770990986687777673107688000990

280 280 300 320 340 380

1 1 1 1 1 1
FVOEFFRREYRREDLTANRRALRRLRTACERARRTLSSSTQASIEIDSLYEGIDFY TSI TRARFEELCADLFRGTLEFVERSLRDAFMDRAQTHDIVLVGGSTRI PRIQRLLODFFNGRELN
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1 1 1 1 1 1
ESINPDEAVAYGAAVQOARILHGDRESEEVQDLLLLDVIPLSLGIETAGGVMTALIRRNT TIFTRQTQTF T TY ADNQPGVLIQVYEGERAMTRDNNLLGEFELSGIFPPAPRGVEPQIEVTEDI
CCCCCE HCCCCCCCCOCCSSSSSCCCCCCCSSCCCCSSSS SSCCCCCCCCCCCCOCS SCCCCCCCCSSSSSSS5CC0 CCCCCCSSSSSCCCCCCCCCCCCSSSSSSS
BOT7EOGEEEEETEEE800B5447E7676475600064776544541587310014600078724232245454609E862368008410640220466110122060980000000867000084
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DENGILNVSAVDES TGRENKITITHNDRGRLSKEDIERMVNEREKYRSEDERQKET IAARNGLES ¥ CFNMES TVEDERLKDE I SAS DEQVVLDECN DI IKWLDANQLADKEE Y EHRQRELE

CCCCCSS555555CCCCCCCSS5S5SCCCCCCCHHHEHHHEHAEHAHHAHHHHHHRHHHHEHAHHAHAHHAHHHEERE CCCCCCCCCCHEHHEENEENEEHENHENEN CCCCCCHEEHEHEEEENE
SEBBS5T7O00EBEBB6EBBBT2338997899908699999999999998799889999999G887899999999977513420145999999999999999999986388779999999999999
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edicted Secondary Structure

20 40 60 80 100 120

1 1 1 1 1 1

Sequence MVRETTFYDVLGVRPGCTQEDLRRAYRRLALRYHPDRNPNEGERFRQISQAYEVLSNPERRRIYDQGGEQALREGGAGGNVEFSSPRDIFDMFFGGGLGGRSGRRREHRGQDVIHQLSVSL
Prediction CCCCCCC! CCCCCCHHHHHHHHHEHHEHHHA CCCCCCCHHEHHHHHHHHAHHAH CCHHHHHHHH EEEE H

[ CCCCCCCCCCCCCCCCCT H

240
1 1 | 1 1 1
EELYRGTVRELALQFNVICDRCEGIGERKRGSVEQUSTCHGSGMRVO IO LGPGMLOHLOTICVDCEGRGDRINFRDRCEQCGEGRET IRDRRK I LEVHVDPGMVHNQEIVEFAGEGDQEFDYE

E HOCS5555555CCCOCCCCCCCCCCCCCCCCCCCCCOCCCS555555CCCCCSS555555CCCCCCSSS55CCCCCCCCCCCCCSSS555555555CCCCCCCCSSSSCCCCoCCoCCe
99608B1699995346177696461279099B0749799E61279999096786617996767999E86704766B69869969768136897779909663609999099B8996277576E9769

280 280 200 320 240 360
1 1 | 1 1 1
PGDIVILLEEREHEVFRRSRHDLIMEBMOLE LVEALCGEFQRVIRTLDGRDLVITSYPGIVVREHGDLECILNEGMPFIYRKDPFFTHGRLIIQFVVNEFFESMDPSVIFTLEQCLFFREEVIIPEG

CCC: CCCCCS5CCCC: CHEHHEHCCCS555CCCCCCS55555CCCCCCCCCCS555CCCCCCCCCCCCCCCC CCCCCHE
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20 40 60 80 100 120
| 1 | | 1 1
Sequence MARAPAVGIDLGTTYSCVGVEQHGRVEIIANDQGNRITPSYVAFTETERLIGDAARNGVAMNENNT IFDARRLIGRRFEDPTVRADMRHWEFTVVNDGGRPRIQVYYRGEARTFFFEEVS,

Prediction 745020000001000000000347403002123231110000001440110021022001200510000000000121416403511420002003655413020313246240103000
Values range from 0 (buried residue) to 9 (highly exposed residue)
140 160 180 200 220 240

| I | I I I
SMVLVEMEETAFRAY LGETVSNAVITVEAYFNDSQROATRDAGT ISGLNVLRI INEPTARATAYGLDRRTTSERNVLI FDLGGETFDVSILT IEDGI FEVESTAGDTHLGGEDFDNRMVNH

100032024201411444033000000000011012003200300302011000001000000001344643210000001110000000115621010100030010011100210031

260 280 300 320 340 360
I I | I I I
FVQEFRREYRRDLTANKRALRRLRTACERARRT LS S5TQASIEIDSLYEGIDEY TS ITRARFEELCADLFRGTLEFVERSLRDARMDEAQTHDIVLVGGESTRIPRIQRLLQDFFNGRELN

006103363432146133003202500130123013333030103000302201120110102300230053004103300610714354011000001111101014004400513412

380 400 420 440 460 480
| | I I I I
RSINFDERVAYGALVQLAT LHGDKSEEVQDLLLLDVIPFLSLGIETAGGVMTALIKRNTTI PTRQTQTFTI TYADNQPGVLIQVYEGERAMTKDNN LLGRFELSGIFPAPRGVEFQIEVTIFDI
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620 640
1 1
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20 40 &0 80 100 120

| 1 1 | 1 1

Sequence MVRETTFYDVLGVRPGCTQEDLRRAYRELALRYHF DRNFNEGERFRQISQAYEVLSNPFERRRIYDQGGEQALREGGAGGNVES SPRDIFDMEFFGGGLGGRSGRRREHRGODVIHQLSVSLI
Dredi ntinan T2E52ANAAN2ALTTIASTING NI ANEINL494T2E49N2IAAATATARRELTT EFNTAFT2ETF459711129192120AA27TIA2TANNTI2AEE2295471 21 504020

140 160 180 200 220 240

| 1 1 | 1 1
EELYEGTVRELALOENVICDECEGIGGRREGSVEQCSTCHGSGMOVOIOQLGPGMLOHLYTICVDCEGRGDRINPRDRCEQCGGRETIRDRETILEVHVDPGMVHNQETIVFAGEGDRQEPDYE

200032343404043533164061521473336315506133231203323331111123304605041440467430571626331445340503043116443303031301534703

260 280 300 320 340 360
| I I | I I
PGDIVILLEEREHEVFRRSREDLIMRMOLELVEALCGFQRVIRTLDGRDLVITSY PGTVVEHGDLECILNEGMPIYRDPFTHGRLIIQFVVNFPRSMDPSVIPTLEQCLPPREEVIIFEG

000000103246163041433101041604001000115140400443503041453432334331104533003333443201010103031165036612510461153476444376.

380

1
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Abstract

Heat stress is one of the most significant problems which has negative effect on feed
intake, growth rate, neural network, immune function and mortality. In heat stress, the
synthesis of proteins delayed but the heat stress proteins quickly are synthesized. They
have important role in survival cell in stress conditions. Hsp70 is one of most important
hsps, Because of crystallographic structure of this protein is not determined in honey
bee, structure modeling of honey bee hsp70 can identify the mechanism of action of this
protein against environmental stresses and help to reduce costs associated with
environmental stresses. HSP40 is as a regulator of the mechanism of HSP70. So, in the
present study, 3d structure of two proteins and interaction of HSP70 and HSP40 was
studied using simulation methods in two states: 1- To investigate the interaction
between the two proteins in blind (whole 3d structure of proteins were used),this results
show interaction between these proteins mainly is restricted to two regions. HSP70 is
bound to the HSP40 from the amino acid region of 400-430 and 620-640, with the
amino acid region of 330-350 and 165-175, respectively. 2- According to previous
studies, docking is only possible in likely regions of the proteins. So, the interaction
between J domain of HSP40 to HSP70 was investigated, in which the amino acids 28-
41 of J domain are interacting to an acid groove in the ATPase domain of HSP70. The
results could help to better understand the function of two proteins and to design new
anti stress drugs.

Key words: HSP70 protein, HSP40 protein, Honeybee, Heat stress, Interaction

7



