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Bioinformatics relevant analysis of two heat shock protein 70 sequence

from Bryum argenteum
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Geography , Chinese Academy of Sciences, Urumqi 830011, China ;
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Abstract; Our study utilizes the RNA-seq technology which is based on the Hi-seq 2000 sequencing platform from
BGI to acquire the RNA sequences data from Bryum argenteum dealt with dehydration and rehydration stress. Using
the Hidden Markov Model provided by the Pfam database, we have identified 33 HSP70 sequences with the length
longer than 200aa. Two of them (BaHSP70-1,BaHSP70-2) contain Open Reading Frame, the Accession No. in
NCBI nucleotide database are KP087877 and KP087878, respectively. Applying web-based bioinformatics tools and
softwares, we predicted and analyzed B. argenteum Heat Shock Protein 70 sequences from the following aspects:
amino acid component, conserved domain, physicochemical property, hydrophobicity and hydrophily, singal
peptide, protein structure, motif recognition, homologous analysis. The result showed the length of two possessed
complete ORF HSP70s are 649aa and 650aa respectively. The length of corresponding anseripts in the transcriptome
database are 2 396 bp and 2 356 bp. Sequence motif analysis indicates B. argenteum and other plant species have 4
identical motifs. Meanwhile, the order of the motifs arranged in protein sequence is the same in all selected species.
Multiple sequence alignment and homologous analysis demonstrated that HSP70-1 and HSP70-2 are most similar to
Saussurea up to the similarity of 91.2% and 86.6% respectively. This study laid fundation for the B.argenteum
further research in gene clone and functional confirmation.
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PR [ 70 ( Heat Shock Protein 70, HSP70)
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T 5 2 T EL#E S 4H Unigene Z5080 122 FIEE 11 %K
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Figd Conformation of HSP70 domain based on Pfam database
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GIiEAT 22 P 5 Lk 5 B 2 B IS e 800 R N ) T4 T
H, 5 BT 51 18] AH 0L Pk B s 1 ) 2 IXOaR, filE
MEGAS.2 #4% NJ #EALR T 34T Bootstrap K7 |
i FH T HL AN AN 3% 1 s

2 R 5450

2.1 SRATEZ HSP70 EEF 44T

ST Plam $E AL HMM AR 7k AR
FEE R AR E AT EE 2 KEA LKW
HSP70 F£41), 735l 44 A BaHSP70-1 Fil BaHSP70-2, &
ITHE Unigene %508 2 Hh ot 10 1) B4 2 SR AR R R e 81 S B
435124 2 396 bp F112 356 bp, i NCBI $24tAg7EL T A
ORF Finder Tl I JH: 4 % 2 11 525 81 A K B2 649 F11
650 SR , i el e FAT R 4R 2 R Ze k2%



%1 4 EYR, 4.0 NEot A HSPT0 AR A 1E A F 40t o 4 3

TF , Z 75 i 26 W, BaHSP70 Sl 7Y 511X
B 17 51 19 55 200 {7 2 250 {7, &3 R T 51k
LDVTPLSLGLETLGGVMTKLIPRNTTIPTKKSQVFSTYAD
NQTGVLIQVY , 1% IX Bt fii T #% R 45 4 X ( Nucleotide
Binding Domain, NBD) , LA 455 /K ATP A6
Hul, B ATP S5 6 /Kt BRI E X 2 Ak
FFTT,
2.2 $RITEEE HSP70 (RFIHSHT
A 5T NCBI 2 {1t 59 CDD % 4 2 X

BaHSP70s [P S A TARSFAAS TS 25 SR W AR
FL#E HSPT70 J7 918 HSP70 25430, Horh AR 45 &

LERI A RS , J& T NBD sugar-kinase HSP70
action superfamily, 25 S U1 & 2 pros; F o E— A %
WIJET HMM 155780 55 5 1 o0 B 3 R e T 3O
HSP70 %%,

100

*x1 MREAEVEERFEZSHIR
Table 1 The Web-Based tool utilizing for bioinformatics analysis

ST TEL ST T R Mokl
ERUE Pfam search pfam.xfam.org/search
ORF ORF Finder ncbi.nlm.nih.gov/ gorf/ gorf.html
PRAb M ProtParam web.expasy. org/ protparam/
SEH BT DD www.nchi.nlm.nih.gov/
Structure/ cdd/wrpsb. cgi
BT ProtScale web. expasy.org/ protscale/

www.cbs.dtu.dk/
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Fig.2 The analysis of conserved domain prediction of Bryum argenteumm HSP70
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Table 2 Primary structure physicochemical property

analysis of Bryum argenteum HSP70

AL BT HSP70-1 HSP70-2

IR 649 650

ﬁ%it C3104H4984N856 C3111H5005N875

0998521 0996516

PRI AL A 5.12 5.14
UIE L 2 R R R LA 98 & 81 91 & 83

AR EVERREL 33.56 28.59

Jig 545 % 80.88 82.68
R (M em™) 42 080 42 080
g3 ¥ B 70 936.1 71 115.1
ROPE 2R -0.429 -0.459
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Fig.3 The prediction of hydrophobicity and hydrophily of
Bryum argenteum HSP70
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Fig.4 The prediction ofnuclear export signal of

Bryum argenteum HSP70
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Table 3 The predicted analysis of secondary structure of HSP70

AEBEH 5 He Al %
ZREERAETY
HSP70-1  HSP70-2  HSP70-1  HSP70-7
o JRTiE 256 245 39.45 37.69
BITE 120 121 18.49 18.62
TR 273 284 42.06 43.69
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Fig5 Predicted secondary structure of Bryum argenteum HSP70
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T B TEA
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ICOMEAR S, MR AR AR SS R E 6 iR,
XF T HSP70-1, A AE BEAE N 0.52, W45 B 8w, B AR
Fe 3 i 1 Xeoray , 43 BEN 1.90 A, HXT A9 3
TES 7~ 559 D2 HE R, 1 55 B2 I8 5 0.85; X T
HSP70-2, A {ZRE(E Sy 0.34, BRI W] 2% Bt T 5]
JrEA ] Xoray, 23 9ER A 1.90 A, Ho X B 7 L 72 26
7~559 PNEMMR 5 IR F] 0.85,
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Fig.6 The Three-dimensional structure model
of HSP70-1 and HSP70-2
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{8 ] CBS 14 Protfun #{4:Fi L& HSP70 A
AR TRE AN 4 Pis , B 1 70 BA et
A KK G5 R AT RE R e, TE
BaHSP70-1 H1 ] BE AKX Ry 0.442,0.456,0.436 ; 7F
BaHSP70-2 43 %Il /1 v] B& 4 4K K A 0. 396, 0. 372,
0.465 ; (X7 A W12F A % 31 70 FL IR 85 3t i
it 52 4 HSP70 2 (1, HSP70 1 4> T AEAER
SISk 5 | 3 s 8 B 2 IR 3 S LU
HIE W IEH R G LAY DR DIhE

F4 E# HSP70 GO IhsETil
Table 4 GO functional prediction of Bryum argenteumn HSP70

HSP70-1 HSP70-2
SR AR 532
B Al B Al
ERexiass 0.065 0304  0.056  0.26
ZAK 0.003 0.018  0.003  0.018
W 0.001 0.206  0.001  0.206
gEitEN 0.012 0436  0.013  0.465
B AR 0.025 0.231 0.025  0.231
BT 0.013 0.223 0.013  0.219
H P I 45 g i E 0.004 0.186 0.004  0.178
FH 7 - 0.01 0.218 0.01  0.216
LB 0.049 0.38 0.04 0.31
e SRR 0.055 0.442 0.05  0.396
S EN RS 0.019 0.214  0.016 0.183
B2 0.03 0.353 0.032  0.382
SN 0.006 0.456 0.005  0.372
SR TR 0.018 0.039 0.012  0.025
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P Je— 200G, 1] B X Bt AR AT 5 He e, BRI FLAE Y
HSP70-1 F1 HSP70-2 & A A [ () 152 44 45 44 5 FL B
HSP70 28 11 57 3 7 SR B X 5K R r LA 1
PRSP LT S 4G T A R IR 5 LA 9 HAR
PRIBI AT 7 58 4> — B, 15 2 35 R /N ST B #6 L 38
L, 23 HSP70 JF 5 C i A/ NS BEEET 51 () N Ui

BAs RS RS

Z O Motifd , H 2 A Ui H B Motifd £ 5F B2 AH X
Hh ] X B Motif #1%; S LR IT Al E oK LE R R I,
B E &% HSP70 J¥ AN 7E C % 2 &% A — 1> Motif3,
A Pl A 5 A 380 v 2 1 AR 1 R B SR 1A
T HSP70 J7 5 G AE A8 (1) D Re 45 A9 301 PR 5
B e ) — 2, P REIX SE RS AY T — B AT
HSP70 Hyfig b A HE B A F ] s AR 48 94 o 11 ¢
TRAEAR R PRSF R CER T HSP70 7E AL B (152 4%
PERIZHEPE

Motif Location

633913550 Helicos | ——m— I S e t
KP087878 [ ]  — ] I [—p— I
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Fig.7 The motif analysis of HSP70 sequence in plant
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FER N B A HSP70 28 11 57 41 5 ek e
P SRR AE SR i IS A ) AN L Wi B U R T LK
Fi oK /N SR R AR HSPT0 25 1 iEAT 2 )7
G LR KB , MRS S B 2 AR 21 3 S e S A )
A8 3 1 B3 90 A 85 e 1 TR IR . (8 Clustal W %%
AT Z2 80 LT, 36 B L X6 45 R i R~ DX B ) R
H B4, {#FH MEGAS.2 #4 Phylogeny 21t f4 21
57 3% 4% ( Neighbor-Joining ) X [F] Y () 57 1) #4) f ik
*X‘T,Xd‘ﬂ:zﬁiﬁlilﬁﬁﬁ Kjgﬁﬁfjﬁ‘lﬁfé “ Bootstrap
method” , B A YR EL A 1 000 YR BEAT R I, LA {4 3
RIS o R AR e M, e SRR RO,

FAIEE 9 56 R AN AT 8 B« FE DR KRBT LA 43
N5 3, A R N R RS RAE—
(A3 AIRAE A Y R BRI DR
T I B 2 OR 25 /N ST W B AT R A —
KA s EEYE R R EK R N
RAE— 3 (413 D) ARSERE ) 2 IR =2 T35 | AT AT
Yy e SRR AR RAE— L (L IV) 5 A
FEYIER e e VT R AR AR I L R AE
— (4 V), U S FIURGIT HSPT0 ¥ 51 4
SIS T IR AS [F] 1 4 32 b, 7 1 S A ) RIS S5 A
WZEHE S S A oA, R TR] HSP G808 PN AR
U 22 3K, 43 A0 )3z 5 AR T 28] HSP70
BT IRERAS B, 400 & B AL T[] W22
JfL 4% HSP70 4 H R B A, o /NSr i U p

IF VT IN A SR AR HSP70 78 3 PR 1A B 40T (38
TEFRI) |, MM /NAE 95 B D | HUL R O A R IR
HSP70 7E R AT E R (= MAIBARIR) o ILoh,
FRIT ECEE (Y 2% HSPT0 P9 5 5 M EL X R K
TR — 3 (FUEARIR) |, R 23 5012 91.29% i
86.6% , FLU AR i, [FIRME 730l 2 76.5% 1 72.4%

3 45 i

A5 DA BLE G S 20 500 1 S Bl 3@ 0 Pfam
B FEH AL A HSP70 B AT SR AR AU M K048 g o
FEH 2 KB A 52 ORF Y HSP70 751 . HSP70-1 Al
HSP70-2, — & —E ik 83%, & K &1 649aa FlI
650aa , HoZi i i BE R 7E Unigene 03 3 19 K 43
5112k 2 396 bp 12 356 bp, JTFIBL A IR A A
REMEEMLTHEY TA 4 S, I A
S BRALE S FTUT 5 143 A5 T — 25, o) RE A 2E fiw
TG B R SR I, N i A1 C it 2 AT PR~ B
AR AORIA 5 T HSP70 1E#EL [ (58 24 il
ZFEVE, E#E HSP70 & M JE T R KM EA,
HSP70-145 11 4~ 3%/K X, HSP70-2 A5 9 4~ 3K X,
TEREERY | A TN R BALEE o BRE, B PTE,
B M B e S M, = G M T {5 B, 7 L
JE W FE BRI AT 22 AR ELRE 1Y) T S R
J¥%1] BaHSP70-1 F1 BaHSP70-2 o T i 46 4 4 (1) 33k
3 1, SRR IR 2 52 91.2% Fil
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86.6%, L LTI, W0 4K 15 1Y FLEE G 5% HSP70 MR bl U SS H DR, LA S AEAE ) [ 5

FEEMFFIIFEER FS], F HIAR T HSP70 EEH BT REPHIME,

gil473970552| Triticum urartu @
gil475558544| Aegilops tauschii ¢
gi|2654212| Spinacia oleracea
splQILDZ0| Arabidopsis thaliana 4
9il226528709| Zea mays
gil474173714| Triticum urartu [ )
gil475530438| Aegilops tauschii ¢
i|384249323| Coccomyxa subellipsoidea
gil633913550| Helicosporidium
gil675354796| Auxenochlorella protothecoide: ®
tr[D2XNF4| Physcomitrella patens
o0 — trlD2XNF3| Physcomitrella patens &
1 ?'_E sp|QISTWE| Arabidopsis thaliana A
84— gi|124245039] Cucumis sativus 'y
trlFOWG94| Albugo laibachii
gi|302838614| Volvox carteri f. nagariensis
57 —————————— tr[D7TMWD6| Arabidopsis lyrata
gi|508727577| Theobroma cacao
sp|F4JMJ1| Arabidopsis thaliana
gi|654141084| Tetraselmis
trIR7QJG2| Chondrus crispus
gil654118205| Tetraselmis
gi|355486826| Medicago truncatula
gi|587885625| Morus notabilis
trlF4HQD5| Arabidopsis thaliana
gi|226498820| Zea mays
gil475620200| Aegilops tauschii
gil474015310] Triticum urartu
trlQ2R9IK4| Oryza sativa subsp. japonica
50 qil124359574] Medicago truncatula
2% trlR7Q5A8| Chondrus crispus
trlFOW4W4| Albugo laibachii
gi|302831127| Volvox carteri f. nagariensis
— gil703090384| Morus notabilis
61 L— tD7KDM4| Arabidopsis lyrata
27 gi|325961435| Malus hupehensis
|: gil431144] Lilium longiflorum
splO65719| Arabidopsis thaliana
gi|255078174| Micromonas
BaHSP70-1 @
gi|56554815| Saussurea medusa
BaHSP70-2 @
gi|2642648| Spinacia oleracea
trlF4KCES5| Arabidopsis thaliana
gil703093725| Morus notabilis
gi|525330265| Dendrobium officinale
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Fig.8 Phylogentic tree constructed by HSP70 protein sequence in plant
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