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Cloning and expression analysis of heat shock protein 70 gene
in Chrysanthemum nankingense
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Abstract: Homology cloning combined with RACE techniques was applied to clone the cDNA of heat shock protein 70
gene (hsp70) from Chrysanthemum nankingens and real-time quantitative PCR (qQRT-PCR) was conducted to analyze the
expression patterns of this gene under 40 ‘C for 0 h, 0.5 h, 1 h, 2 h, 3 h and 6 h. The results showed that the full cDNA
sequence cloned is 2 224 bp, which is determined to be hsp70 gene of Chrysanthemum nankingens, and subsequently named
Cnhsp70 as it shares 88% homology with Saussurea medusa at nucleotide level and 98% homology with Ageratina
adenophora at amino acid level. Cnhsp70 contains a 1 944 bp open reading flame (ORF), which encodes 647 amino acids
containing the HSP70 family sequence tags with a predicted molecular mass of 70 900. Real-time quantitative PCR
presented that the expression of Chhsp70 was up-regulated quickly in a short time after heat stress and get to the highest level

3 h after stress, which was rapidly down-regulated 6 h after stress.

Key words: Chrysanthemum nankingense; heat shock protein 70; gene cloning; heat stress; expression analysis

(heat shock protein, HSP) [ HSPs

Carper (1

HSP110 HSP90 HSP70

Wi HHA: 2013-12-09
€A < - 7 (2013BAD01B07) (YX2011-32)

1EHEN (1989—) zhangyang8144@163.com * , sun.sm
@163.com



154 ( )

http://www.hunau.net/qks 2014 4

HSP60 sHSP 6
HSP70 [3]
[4] 51
(61 7 hsp70
hsp70

(Chrysanthemum morifolium)

15~25 C 25 C

(Chrysanthemum nankingense)
81

hsp70
1 MRIERE
1.1 k%
( 1)

2 20 C/
18 C( / ) 75% 12 h/12
h( / ) 1d
40 C 6h ( 0h) 0.5,
I. 2. 3. 6h
-70°C
12 /K &
1.2.1 ¥ RNA #9483

EASYspin Plus RNA (

) RNA NanoDrop
2000 (Thermo Scientific)
RNA Ao nn/A280 nm 1%

RNA
1.2.2 hsp70 R %1%

1) 3h

RNA TIANscript cDNA
( ) cDNA GenBank

( ACM42161)
( AAR17080) (
AAV97978) ( ADD71975) (

ABP35942)
Icodehop HSP1(5"-CTTATTCTT
GTGTTGGAGTTTGGCARCAYGAYMG-3') HSP2
(5-ATCTCTCAGACACTTTTCAACAGGYTCCAT

hsp70

RCAYT-3') hsp70
PCR (25uL)  cDNA2uL 2xTaqPCR
MasterMix(BIOMIGA)12.5 uL. 10 umol/L HSP1 0.3
uL 10 pmol/L HSP2 0.3 uL. PCR 94 °C
5min 94 C 30s 55°C 30s 72°C
1 min 30 72 C 4 min
PCR 1%
T
2) 3'RACE 3 h

RNA SMARTer™ RACE ¢cDNA Amplification Kit
(Clontech ) cDNA
3GSP1(5'-GACATCAC

TGGTAACCCCAGAGCCC-3")  3GSP2(5-CCCTC

TCATCAACTGCTCAAACCACC-3') SMARTer™
RACE cDNA Amplification Kit
hsp70 3— PCR
1% T
3) 5SRACE
GSP(5'-TCGC CTACCGATGAGA-3")
3h RNA 5'RACE
System for Rapid Amplification of cDNA Ends Version
2.0 (Invitrogen ) hsp70 5'—
cDNA

5GSP1(5'-GTGTTGGTAGGGTTCAT

GGC-3")  5GSP2(5—CTCAGAATCAGTAAAGGCA
AC-3)
PCR 1%
T
4) cDNA Contig-
Express 3
hsp70 cDNA

70U1(5'-AAACATTA
CACTCTCTCATCAC-3") 70D1(5-TTGTATTGT
ATCACAAGCAAC-3) 3h cDNA
PCR PCR
1% T



40 2

70 155

DNAman

1.2.3 B35
NCBI
BLASTn BLASTp

(http://www.ncbi. nim.nih.gov/)
DNAman

1.2.4 RERZASH

TIANscript cDNA
0 05 1 2 3 6h
cDNA
(5'-GAAGTAGGCTGGGA CTGTAAC-3")
(5-TAACTACAAGGGTGAGGAGAA-3)
Piko® Thermal Cycler 96-well system (Thermo

RNA

Scientific)y ~ SYBR" Premix EX Taq"™ (Til RNaseH
Plus) (TaKaRa ) PCR PCR
10 uL (cDNA 1 uL 10 pumol/L
0.2 uL  SYBR Premix Ex Taq 5 pL
ddH,0O 3.6 uL) 95°C I min 95C
15s 55C 15s 72°C 45s 40
3
PP2Acs
[9] 7 AAC [10]

2 HR59H

2.1 RNA BJRZHEN
NanoDrop 2000

RNA A A260 nm/A268 nm
2.0 RNA
RNA (1 RNA
1~6 0 05 1 2 3 6h RNA

1 FHEEA RS RNA Bk

Fig.1 Electrophoresis of RNA isolated from leaves of

Chrysanthemum nankingense

2.2 H1EA% hsp70 B cDNA =&

cDNA
HSP1 HSP2 831 bp  hsp70
( 2-A)
3’'Race 5'Race 1323bp 3 ( 2-B)
252 bp 5’ ( 2-C) cDNA 3
2 224 bp
2224bp( 2-D)
Blastn (GenBank
AF509336) (GenBank
EU269069) hsp70 88%
hsp70 Cnhsp70
GenBank KJ561911
M1 M1
2 000 bp—> 2000 bp
1 000 bp—> L0000
005 < 506
250 bp—>| 500 bp
100 bp —»| 250 bp
100 bp
A B
2000 bp—
2000 bp—>
1,000 bp—»|
750 bp =¥ 1000 bp—>
500 bp —¥| 750 bp—>
o> i
100 bp—> 100 bp—>
C D

M J7 DNA A% 4> 7 J5idik DL 2000; A 11 efa) Jy BG=4: B
1 3 3RACE 77¥J; C 1 5 SRACE #*#: D ' 1 4K cDNA /4.
2 % fLhE hsp70 Ky PCR ¥ 1 K4 R
Fig.2  Electrophoresis of PCR products for hsp70 of

Chrysanthemum nankingense

2.3 LMK Cnhsp70 F3I4 47

Cnhsp70 c¢cDNA 1944 bp
647 (GenBank
AAV97978) (GenBank

ABX76301) hsp70



156 ( )

http://www.hunau.net/qks

2014 4

98% HSP70 3
DLGTTYS(13-19) IFDLGGGTFD VSLL(203-

216) VVLVGGSARIPKVQQ(340-354) 1
RARFEEL(305-311) 1
NVSA(493-496) HSP70 EEVD

(644—647)
2.4 Cnhsp70 Fik4FIES
PCR
Cnhsp70
0.5h  Cnhsp70 3
3h
5 6h  Cnhsp70
3 i it
[12-13]
70 (Cnhsp70)
Cnhsp70
HSP70
Cnhsp70 6h
Lshsp9o!'¥ hsp70 [
[16]
70
hsp70
SEHR:

[1] Ballinger D G The control of protein synthesis during
best shock in Drosophila cells involves altered polypeptide

Cell 1983 33(1) 103-114

[2] Carper SW DuffyJJ Gerner EW Heat shock proteins
in thermotolerance and other cellular processes[J] Cancer
Res 1987 47(20) 5249-5255

[3] Wahid A Gelani S Ashraf M et al
plants An overview[J] Environ Exp Bot 2007 61(3)
199-223

[4] WuCH CasparT BrowseJ etal Characterization of

clongation rates[J]

Heat tolerant in

[11]

[12]

[13]

[15]

an hsp70 cognate gene family in Arabidopsis[J] Plant
Physiol 1988 88(3) 731-740
Rochester DE WinerJA Shah DN
expression of maize genes encoding the major heat shock
protein hsp70[J] EMBOJ 1986 5(3) 451-458

Guy CL LiQB The organization and evolution of the

The structure and

spinach stress 70 molecular chaperone gene family[J].
Plant Cell 1988 10(4) 539-556

Gong WN XieBY WanF H etal Molecular cloning
characterization and heterologous expression analysis of
heat shock protein genes (hsp70 and hsp90) of invasive
alien weed Ageratina adenophorum (Asteraceae)[J].
Weed Biol Management 2010 10(2) 91-101

[ 2012 21(9)
133-138

GuC ChenS LiuZ etal Reference gene selection for
quantitative real-time PCR in Chrysanthemum subjected
to biotic and abiotic stress[J] Mol Biotechnol 2011
49(2) 192-197

Livak K J Schmittgen T D Analysis of relative gene
expression data using real-time quantitative PCR and the
2(—Delta Delta C(T)) Method[J] Methods 2001 25(4)
402-408

Sun S S Chung M C Lin TY The structure and
expression of an hsc70 gene from Lycopersicon
1996 170(2) 237-241

Sung D Y Guy C L Physiological and molecular

esculentum[J] Gene
assessment of altered expression of Hsc70-1 in
Arabidopsis Evidence for pleiortopic consequences[J].
Plant physiol 2003 132(2) 979-987
Srikanthbabu V' Ganeshkumar Krishnaprasad B et al.
genotypes  with
thermotolerance using temperature induction response
technique (TIR)[J] 2002 159(5)
535-545

Identification of pea enhanced

J Plant physiol

90(LsHsp90)

2013 46(16) 3514-3522

Hsp70 [1]

2011 37(6) 650-653
Krebs R A Holbrook S H Reduced enzyme activity
following Hsp70 over in  Drosophila
melanogaster [J] Biochemical Genetics 2001 39(1/2)
73-82

expression

TR T 4
KA T g



