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Abstract: In order to further explore the molecular mechanism of Sorbus pohuashanensis leaf in response to
high temperature stress and provide basis for future genetic improvement and breeding of heat-tolerant va-
rieties,a gene in the HSP70 family,named SpHSP70-2,was cloned by RT-PCR based on the sequencing
data of the S. pohuashanensis transcriptome in this study. The gene was bioinformatically analyzed and the
expression patterns of tissue specificity and response to high temperature stress were analyzed by qRT-
PCR method. The results showed that the ORF of SpHSP70-2 gene was 1 704 bp in length and encoded
567 amino acids. SpHSP70-2 protein had the characteristic domains of HSP70:NBD (nucleotide binding do-
main) and SBD (substrate binding domain). No introns were found in SpHSP70-2 gene. SpHSP70-2 pro-

tein presented the features of secondary structure:a helix (32.63%) ,extended chain (23. 28 %), rotation
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(7.23%) and random curly chain (36. 86%). The protein was hydrophobic with 11 transmembrane helices

and without signal peptide. It had the highest homology with HSP70 of apple and Chinese white pear in the

same family (more than 90%). The highest expression level of SpHSP70-2 was in the fruit,and the least

in flower. Under high temperature stress (42°C), the expression level of SpHSP70-2 showed increasing

and then decreasing trends,with the maximum value at 2 h. These results would provide a basis for molecular

mechanism study in response to heat stress and introduction of S. pohuashanensis in the future.
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Table 1  Primer sequences used in this study

% FFF(5'-3")
SpB-actinQf TGGATGGCTGGAAGAGGA
Spp-actinQr GAGCGGGAAATTGTGAGG
SpHSP70-2F CTACTGGATGGCTGAG
SpHSP70-2R AGTAGTGACTATATCTTCTGCACTGT
SpHSP70-2Qf CGTCTTCTCCTTTTCCTGAA

SpHSP70-2Qr CTCACTGGAGAGTTGATAGC
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Fig. 2 Protein hydrophobicity prediction of SpHSP70-2 Fig. 3 Protein transmembrane structure prediction of SpHSP70-2
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Homology sequence alignment of SpHSP70-2 in S. pohuashanensis compared with those of other plants

2.3.2 42CHmiakBmEREETLAESN NEBER

Fig. 4

SpHSP70-2 M Jif #4 Jo 361 7y 2 35 485 =0, Rl gRT-
PCR 5 ARG I 25 385 Joly 381 A 3OS [) 1sf 1] 7R 6 A8 A i
A SpHSP70-2 ik it 45 5L £ W, SpHSP 70-
2 FRIKTAE 0. 25 h B, X B XF HUAH Y 26 %, 76 W aE
AbEE 1 h L kR B AL 241 £5.2 hoBF R
IR IR B AE B BEZ Y 375 6%, Bl 5 25 B 2%
1R R WA AL B 24 h B, 3R 5K S AR S X B Y
165 15 (7).,

RNGTNIC
IGNGTHIO
IGNGTNIQ
GNETXIC
IGNETZIO
IENE VNV
IGN I
RNGSXIO
IGNGLRIO
IGTVSKE.

ERERERER
2

R b

H ¥ HSP70 & A [R5 bk 3

3 #wh5iti

WAL I Fr 2 3% 20 85080 L 43 2375 8] SpH-
SP70-2, % IF 7 W B2 4HE 4K 1 704 bp, S i
567 M HEMR % H 2 AN R . HSP70
KGR RS AT IR 45 A 45 F B (NBD) L K1 45 &
25 138 (SBD) F1 K /N3 53] Ry 44,18 ku 1 10 ku B A]
A5 C AR it E 4B, C oK i W B FT A2 A Bl T 3 B
SBD ZE #3845 A IR0 . 2 B IR ST 45 R a4 B
Ja 45 R FE W SpHSP70-2 ¥J A NBD Hl SBD %%



48 P LA BE 2 R 36 &

B 1), X £ & HSP70 & 111 B FR1F, A 9% 3
W 2 B S ] 40 MO 45 4 19 HSP 70 JE & A 1 &
TR, 40 B i HSP 70 35 R 35 A B
HEG1ANEG . MimSaiEss HSP70 /Y3 K
HAEZANE T ARG LB SpHSPT70-2 A%
W T HARTE S I X 8k, Te A 5 K, & — M AR e
B /KPR 2R HE DU AT RE 2 5 4 i iR HSP70 3R .
5 PSORT AR 4 0. 41 Jifd 7 o7 100 285 SR — 2, H Dy fig
n BE 55 AE Y 2 B0 300 55 W 30 s R 40 RS vk A R
SRS 5 E A B S B R R R
AT B MG E AT E S MW Ea Y, &
I [R) JEAE 2r A  BE SpHSP70-2 53R AL,
Bk S [R) R A 9 HSP70 8] P51 w5 . k38 43 6] 8
PEIRF] 900 LA | o H 45 0 3048 g £ 51 1) 36 43 4 v i
BAE N (F 4); SpHSP70-2 5 H A+ 9 I8 7 45 A
1) 2R 55 & LA 45 5 5 TR R A — B, it — 2 R W 4K
PR 5 RS ) S S B SR 2 OC R (] 5)

MdHsp70
4[[ PbHsp70
SpHSP70-2
|: PpHsp70
PmHsp70
ZjHsp70
EgHsp70
TcHsp70

GrHsp70
PeHsp70

—_—
0.020
5 BETSEBRFY SpHSP702 HWER
S5H 4% HSP70 & 8 F 5 #t L&
Fig.5 Phylogenetic tree analysis of SpHSP70-2 protein in
S. pohuashanensis compared with those of other

plants based on the amino acid sequence

077 2
0.6 | {, :
0.5F ‘}

» 0.4
0.3

r (S
| d
0.2} -
01f m a o 0
ol L m e FL L
YL ML BD IA MA EA FT SM RT
HEYH R
VE YL A0k, ML, 0, BD: 7675, 1A 9176 MA . B3 76, EA L K 7E

FT: 5 ,SM: 25 . RT: M. AEFHERREFMEE(P<<0.05, F
7.

RS Se
Relative quantity expression

6 SpHSP70-2 HAESHREER
Fig. 6 Relative expression of SpHSP70-2 at different
phases and positions
TEAEMKB A [F] 8% B B AR & & A SpH -
SP70-2 W23k (K 6), &I SpHSP70-2 7E R 5z rh
Pk TEAE R AR TN ZE b, SpHSP70-2

s R Ik AR A IE R B R SpHSPT70-2 )
ik me . o R R FE W B (Nicotiana
tabacum L. WHIHE] NeHSP 70 3K R iA0, % H
ot R TR R ) R 2% AT T 47 o 0 LA A5 O AROIE 12
1. W] NeHSP 70 ZEAR AT Wi/ F L it
#EM . SpHSPT70-2 1l A 46 M AR 1 T2 1 2 2 2
REJ7 TR 73 T A — 5 1Y FA £8,, 3X 5 22 il 78 A AR & 1
9 SpHSP70-1 3K/ P RE A MR Z b, i Afy
(Chimonanthus praecox) IR G5 R LW, CpH-
SP70-1 TEFF AL it B b, FR S b 5 /K P AE AL 2% B
Feak B E T (Medicago sativa) WIHFFE 3 B
MsHSP70 7E4E P i R 35 Bt ems . SR AT AT A 45
R5ZAE X T REULEH , SpHSP 70-2 1€ I 15 46k
RAEKEREP AT Z S H5EGENLE .M
SpHSPT70-2 £ 4E78 v B 3R 38 B A) AE R A6 1 3]
L AT BB LB N 2 5 1 B AE 43 A 21 2L B
Wt AR, BT S HSP70 %15 3 AR A A 41 41 %
Ik A F ST R B 2 B TR K A 2R 52 v 3R A K P B
B T A0 4180 AR (1 323k K L AR g 4
RIS WM, SpHSPT70-2 72 R S h R KKF | T
HALH LR R kK X Al fE Ui W] SpHSP70-2 B
ZWSHRIWIL NS R EF R, BRI R
AR U] HOHSP 70 MK TE L4 B iR ik &
AR . 58 R B . SpHSP70-2 [ R 924 eIt e
HhaRik i e AEAE A B P R AR RS AR X T RE T
W1, SpHSPT70-2 TE1H 5 AL 9 A K 72 v, IR R
HESHUGENEE WFEZHNS 530 51
KB MIBELE S FE R b X W H UL W] HSP70 1)
I8 5 H Y% 8 09 € 7 52 ) H 2 R 1Y & 5, BIAE
ANTR] AAB ) 20 2R 38 B TR A7 A R S M 5K

= 450 1 &
€

©
7 400 _I_

2350 —:[‘ <
a

%300 | d

b
W
(=]

200 b
150
100 |

AH X ik B

Relative quantity

o
(=T )

T

(=

0 0.25 1 2 6 12 24
JH 38 I 18]/
B7 42CHEMETEMKIES SpHSP70-2 RIEFER
Fig. 7 Expression of SpHSP70-2 in S. pohuashanensis leaves

under 42°C high temperature stress
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