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Background

v' The south of China is characterized as humid subtropical (tropical in
Hainan) and is subject to extended periods of high ambient
temperature and relative humidity in summer.
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Background

"[ Feed intake |,50% (Huber,1996) ]

[ Heat Stress ] —_

__| Milk production Jmore than 10%
(Collie et al.,1982)




Background

v' The Temperature-Humidity Index (THI) is widely used in hot
areas all over the world to assess the impact of heat stress

on the livestock.
Bohmanova, et al., 2007

THI=0.81*T+ (0.99*T-14.3) *RH /100+46.3

T: Temperature

RH: Relative Humidity

72 /8 82
THI division of heat stress in dairy cow

Armstrong, 1994
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Background

v The heat shock protein (HSP) family has long been
associated with a generalized cellular stress response,
particularly in terms of recognizing and chaperoning
misfolded proteins.

v’ Heat Stress===p HSP mRNAT

—

Mechanismms=p Bioinformaticsmssp HSP ?
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Uniprot 4 & 77 %F Bovin. HSP70. 1FH 545 B 11
REER
& 555 4 FR: Heat shock 70 kDa protein 1A

Names and origin

Protein names fecommended mamer
Heat shock T0 kDa protein 1A
Alternative name (5}
Heat shock T0 kDa protein I
Short name=HSPTO. 1

Gerne names Hame: HSPALA
synonyma: HaPT0-1

Drganizm Bos taurus {(Bovine) [Reference proteome]
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Sequence

Q2797ThH [niFarc].

La=t modified December 21,

Check=um: BFACIF30S540ESOFI

1o
MAFHRMATGID

7o
LHPQWTVFDA

130
SMVLTEMEEL

190
TAYGLIETGE

250
FYEEFEREHE

310
EFEELCSDLF

370
ESINFDEAVA

430
FTEQTQIFTT

4a0
DAHGTLHVTA

i)
ALESTAFHME

B10
QYCHFIISEL

20
LGTTYSCWGEY

80
ERILTGREFGD

140
AEAYTLGHEWT

200
GEEHVLIFIL

ZE0
EDISONERAY

320
ESTLEFVEKA

380
TGAMVIARTL

440
TSDHQEGYLI

S00
TOESTGEANE

SR0
SAVEDEGLEG

G20
TOGAGGEGAG

a0
FOQHGEVEITA

a0
PV QSDMEHY

150
HAVITVEATF

z10
GFFTFOVSIL

270
ERLETACEEA

330
LEDAKLTEAR

390
MGDESERYQD

450
QVETEGERAMT

510
ITITHDEGEL

570
ETSEATEEEY

B30
GFGAOGEEGG

K/N: 641 AA

2004, Ver=sion 2.

10
HDQGHETITES

100
FFEVINDGDE

160
HDSQEQATED

220
TIDDGIFEVE

280
ERTLSSSTOA

340
IHDLYLYGGS

400
LLLIDVAPLS

460
EDNHLLGRFE

520
SKEETEEMVE

580
LDEKCREVISH

B40
SGSGETIEEY

Length MNass (Da)

FasTa

S0
TWAFTOTERL

110
FEVAVSYHGE

170
AGYTAGLHVL

230
AT AGDTHLGG

a0
SLETDSLFEG

350
TRTPEVQELL

410
LGLETAGGYM

470
LSGIFFAFRG

530
EAEEYEAEDE

5a0
LIANTLAEET

541

£
IGOAAFHOWA

120
TEAFYFEEIS

180
EIINEFTAMM

240
EDFOHELVHH

300
INFYTSITEA

380
QDFFHGEDLN

420
TALIKENSTI

480
YFQIEVTFDI

540
VIRERVEAKN

BO0
EFEHEEKELE

T0, 259
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~HSP70.1%

M

N—

¥ 4l|Blast4h HR

SANNE-TPN EfH EVAN |dentity

4-HSP70.2 0.0 1310 639/641(99%)
#E2-HSP70.2 0.0 1304 636/641(99%)
J#HSP70.2 0.0 1301 633/641(99%)
73 IS PEFEHSP70.1 0.0 1297 633/641(99%)
JHHSP70.1 0.0 1296 633/641(98%)
JEHSP70.1 0.0 1249 624/641(97%)
KERHSP70.1 0.0 1238 619/641(97%)
/INFRHSP70.1 0.0 1228 612/641(95%)
/NF R HSP70.2 0.0 1227 600/642(93%)
EPNZxEHSP70.1 0.0 1196 619/641(97%)




Pairwise Alignment Result

LENGTH SCORE IDENTITY SIMILARITY
641 32490 639/641 (99.7%) 639/641 (99.7%) 0/641 ( 0.0%)

1 MAKNMAICIDLGTIYSCVEVEQHEKVE I IANDGGNRTTESYVAFTDTERL 50
1. IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

1 MAKNTAIGIDLETTYSCVEVEQHGKVEI IANDGCNRTTESYVAFTDTERL 50

51 IGDARKNQVALNEQNTVFDAKRLIGREFGDEVVQSDMEEWEFRVINDCDK 100
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ARNNRNRRAN

51 IGDARKNQVALNEQNTVFDAKRLIGRKFGDEVVQSDMEHWEFRVINDCDK 100

101 PEVQVSYKGETKAFYPEEISSMVLTEMEEIAEAYLCHPVINAVITVELYF 150
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

101 EEVQVSYKCETKAFYFEEISSMVLTEMREIAEAYLGHEVTNAVITVELYF 150

151 NDSQRQATKDAGVIAGLNVLRIINEEPTAAATAYCLDRT GKGERNVLIFDL 200
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

151 NDSQRQATKDAGVIAGLNVLRIINEETAAATAYCLDRT GKGERNVLIFDL 200

201 [FDVSILTIDDGIFEVKATAGDTHLGGEDFDNRLVNHFVEE FKRKHE 250
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

201 [FOVSILTIDDGIFEVKATAGDTHLZGEDFDNRLVNHFVEE FKREHE 250

251 KDISQNKRLVERLRTACERLERTL [QASLEIDSLFEGIDFYTSITRA 300
N A R R N R AR R RN RAR AR RN

251 KDISQNKRLVRRLRTACERLERTL QA SLEIDSLFEGIDFYTSITRA 300

301 RFEELCSDLFRSTLEPVEKALRDAKLDKAQIHDLVLVGGSTRIFPKVQKLL 350
L AR RNy

301 RFEELCSDLFRSTLEPVEKALRDAKLDEAQ VLV 'RIEFKVQELL 350

ﬁFHspmmﬂm AT, RIS, 80 s R AN,
Hop e a5




A4~HSP70.1 Uniprotd A 7 51 LE 5

Yok Yrit | Length Score |dentity Gaps
Bos grunniens e 641 3255.0 640/641 (99.8%) 0/641 ( 0.0%)
Bos indicus BE | ea1 | 32340 | 637/641(99.4%) | 0/641 (0.0%)
Bubalus bubalis KA 641 3234.0 636/641 (99.29%) 0/641 ( 0.0%)
Homo sapiens A 641 3216.0 633/641 (98.8%) 0/641 ( 0.0%)
Equus caballus = 642 3222.0 634/642 (98.8%) 1/642 ( 0.2%)
Macaca fascicularis | 8% | g4 3216.0 633/641 (98.8%) 0/641 ( 0.0%)
Sus scrofa ¥ 641 3172.0 624/641 (97.3%) 0/641 ( 0.0%)
Capra hircus L = 641 3158.0 624/641 (97.3%) 0/641 (0.0%)
Rattus norvegicus | KH 641 3163.0 619/641 (96.6%) 0/641 ( 0.0%)
Mus musculus IR 641 3137.0 612/641 (95.5%) 0/641 ( 0.0%)
Monopterus albus | 5 i 643 2825.5 547/643 (85.1%) 5/643 ( 0.8%)




L1114

A

ARG B

— Bos taurus
A3 )
Bos mutus grunniens
33 |L— Bosin
a5 Capra hircus
f2L— Bubalus bubalis
84_ —— Horse
91 | Homo sapiens
93 | Macaca fascicularis
Sus scrofa
— Rattus norvwegicus
99 Mus musculus

0.002

Monopterus albus



{§i FHProtParamX} iZ% &

1 BT HALVE B0

Ala (A) 56 8.7%

GIn (Q) 26 4.1%

Leu (L) 50 7.8%

Ser (S) 34 5.3%

Arg (R) 34 5.3%

Glu (E) 48 7.5%

Lys (K) 49 7.6%

Thr (T) 41 6.4%

Asn (N) 31 4.8%

Gly (G) 54 8.4%

Met (M) 10 1.6%

Trp (W) 2 0.3%

Asp (D) 45 7.0%

His (H) 7 1.1%

Phe (F) 25 3.9%

Tyr (Y) 14 2.2%

Cys (C) 5 0.8%

lle () 42 6.6%

Pro (P) 23 3.6%

Val (V) 45 7.0%

EHF T2 N: 70250.4D

ZEH RS : 5.55

i 1E RSB A H - 83
R IR A H - 93

HSP70ZK ik 8 H 70 1B AHIL, 55 FE RIPH5.2-6.3 2 [H], JIT A KR HY
IR SRR ER .

HSP701 &8 SR N AR B R «
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{ProtScaleff £ 53 M X 1% £
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{5 FHTMHMMOGS LR AT 5 R XTI, &5 R 40 T -

# WEBSEQUENCE Length: 641

# WEBSEQUENCE Number of predicted TMHs: 0

# WEBSEQUENCE Exp number of AAs in TMHs: 0.11338 EHEE? ﬂ;ﬁ; El
# WEBSEQUENCE Exp number, first 60 AAs: 0.03185

# WEBSEQUENCE Total prob of N-in: 0.00524

WEBSEQUENCE TMHMM2.0 outside 1 641
TMHMM posterior probabilities for WEBSEQIUEMNCE
1.2
1
08 r
=
E
= 06 |
=]
Frl
04 r
o2 r
D 1 1 1 1 L 1
0] 100 200 200 400 =00 00

outside

inside

transmembranes



% FHSignalPX 1% 85 B 5 A T8 = Ik T,

Score

SignalP-4 .1 prediction (euk networks): Sequence

C - score . —
1.0 S score ———
Yoscore -
0.8 | .
o8 F .
0.4 b .
0.2 F .
oo LITTHHTTTHITTT
A KMKMAS G DLETTYSCWEYW FOHNGEWYWED lANDCZKEGRNRT TRPSYWYAFTDT ER LI GDAS KMOWA LR PCOMT W FO S
o] 10 20 a0 A0 50 E0 TO
# Meazure Pozition Value Cutoff zignal peptide?
max. 17 0,114
max. T 11 0. 168
max. 5 1 0. 338 A 2=
mean §  1-10  0.188 ;I\@ 4 ’fEi
D 1-10 0.179  0.460 HO

Name=5equence SP="NOT D=0. 179 D-cutoff=0. 450 Networkz=S5ignalP-noTN

R
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KEGGAHH R 45 B

Entry Thumbnail Image Name Description Object Legend
Protein processing [The endoplasmic reticulum (ER) is a subcellular (GO0010 CO0076 (Calcium cation) GOO010 GOO0D0S ... WFS1 RAD23 DSKZ Pngl Ubc6/7 Ufd2 Otul DUB
map04141 in endoplasmic organelle where proteins are folded with the |GD0011 GO0011 G10694 GOD012 K04374 (ATF4) DOA1 Hsp70 (Saccharomyces cerevisiae) (Mammals)
reticulum help of... K04452 (DDIT3... Selll H...
Antigen processin K06505 (CD74) K06505 (CD74) 3108 (HLA-DMA), .. MHCII MHCI MHCI MHCI TAP1/2 MHCI CANX BiP
map04612 andg respentation g 3109 (HLA-DMB), 449592, 449592, 481732, 481732, [HSP90 HSF70 PA28 TNFa IFNy Proteasome T cell
P 445528, ... receptor sign...
Estrogen signalin Estrogens are steroid hormones that requlate |C00951 (Estradiol-17beta) C00951 (Estradiol- ...3K Akt eNOS pCREB DNA Shc Grb2 SOS Hspa0
map04915 athv\gfa g 91a plethora of physiological processes in 17beta) CO0951 (Estradiol-17beta) CO0575 (3',5'-  |FKBP52 Hsp70 PI3K-Akt signaling pathway Calcium
P ¥ mammals, inclu... Cyclic A... signaling p...
Legionellosis is a potentially fatal infectious C00338 (Lipopolysaccharide) C01277 (1- ...thesis Hsp genes Hbs1 Intracellular replication
map05134 Legionellosis disease caused by the bacterium Legionella  |Phosphatidyl-1D-myo-inositol 4-phosphate) K02406 |Hsp70 DNA Complement and coagulation cascades
pneumophi... (fliC) K12805... FlaAT...
Toxoplasma gondii is an obligate intracellular [C06314 (Lipoxin A4) C05981 (Phosphatidylinositol- |...PK1 PLA2 Laminin MIC3 SAG TLR11 PFTG MD2 TLR4
map05145 Toxoplasmosis parasite that is prevalent worldwide. The 3,4,5-trisphosphate) C00076 (Calcium cation) TgHSP70 TLR2 IFNy IFNGR CCRS C18 CD154 CD40
tachyzoite ... K04729... STAQ DNAD...
Tuberculosis, or TB, is an infectious disease  |C04549 (1-Phosphatidyl-1D-myo-inositol 3- ...B B-Glucans/ mycobacterial ligands IFNyR1 HSP&5
map05152 Tuberculosis caused by Mycobacterium tuberculosis. One  |phosphate) C01194 (1-Phosphatidyl-D-myo-inositol) |HSP70 Non-mannose-capped LAM (AralLAM) INK p238

third of the...

C00338 (L...

DNA DN...




STRING %%

Vi P RAES

0

A S

Dnajbl

Hspdl

Bag3
Hsfl

Hsp90abl

A He FAH BLAE H B

/\15

NEE
ZAKEE
ZANIER
ZAKEE

0.993
0.993
0.953
0.950
0.945


http://string.embl-heidelberg.de/newstring_cgi/display_single_node.pl?taskId=pylQxTUrRlOM&node=1111274&targetmode=proteins
http://string.embl-heidelberg.de/newstring_cgi/display_single_node.pl?taskId=pylQxTUrRlOM&node=1114319&targetmode=proteins
http://string.embl-heidelberg.de/newstring_cgi/display_single_node.pl?taskId=pylQxTUrRlOM&node=1116086&targetmode=proteins
http://string.embl-heidelberg.de/newstring_cgi/display_single_node.pl?taskId=pylQxTUrRlOM&node=1113275&targetmode=proteins
http://string.embl-heidelberg.de/newstring_cgi/display_single_node.pl?taskId=pylQxTUrRlOM&node=1113592&targetmode=proteins
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