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Synthesis and functional analysis of HSP17 gene in grape

ZHANG Jie', SHAN Bao-lai', TIAN Yong-sheng®, PENG Ri-he’, YAO Quan-hong’, WANG Liang-ju'
(1. College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China; 2.Institute of Biotechnology, Shanghai Academy of Agricultural Sci-
ences, Shanghai 201106, China)

Abstract: The synthetic VoHSP17 gene was overexpressed in Arabidopsis thaliana to study the morphology of trans-
genic plants and the changes of chlorophyll content, MDA content, proline content and SOD enzyme activity in response to
high temperature. In addition, the differences in phenol uptake, seed germination, and plant growth were compared under
phenol stress in transgenic and wild Arabidopsis. Compared with wild type, the tolerances of transgenic Arabidopsis to heat
stress and phenol stress were significantly improved. The chlorophyll content in the transgenic plants was less decreased,
while the MDA content was less increased. The proline content accumulated more, super oxide dismutase (SOD) activity
was higher, seed germination was higher, and the phenol residual in culture liquid was lower. The results confirmed that the
VoHSP17 gene increased the heat and phenol tolerance of A. thaliana.

Key words: grape; small heat shock protein; transgene; high temperature stress; phenol stress

P 1 (Heat shock proteins, HSP) & —387R
e F 7:2016.08-23 JEE i 17 P, PR I 52 i T N R K A Y
HEWA: HEAAREL S TH (31401820) 5 VLR A A AR5 B3 MR A 4y /N, AT L4 . HSP100

&TUH (BK20140702) ; 11954 95 AL B4 % g il 1 B :
(BliI201(2035) i e HSP90 .HSP70 . HSP60 . HSP40 Fl/)N 43 # i H H

Lz [4-5] Br Y >
PR A1989-) 0 AWM BERFE Mo SHSP S8 o R IRARY) T, /N T RGER A A7
W3 ARWEGE ( E-mail) zhangjieshanyuxi@ 163.com Z':Elﬂaiﬁ‘jjz% o ﬁ&‘i}g‘ig EI 'f/'zﬁ‘j%?/ﬂé/fg , ﬁ;FIJ:J:E IJ:_l
BIESR LR, (E-mail ) wlj@ njau.edu.cn E;:E(JJ__EEE:J:E% \iéiﬁi U&?ﬁﬁ‘ﬁ IJI_[ ﬁ*@%*uyjﬁg E/‘J



504 o9 &b 2 W

2017 4F % 33 % 3 M

Fasg'e,

sHSP 73 FHE7E 1.2x10° & 4.5x10* Z i), # 2
FHIRESF) C Bt a-crystalline 45 438, 78 Fir A 28 B 11
PR RS AR . 5 AR A AT,
G3F-HBGE R RE A A AR AR 1 5T R T
= R TR S H A E A L R IrE R A4
WE AW

AN PR (TR R AT B AR v A AR
HH . #8335 AtHSP17.6A BB T 40U RE T4 T 540
HMa R | R IATE NnHSPI7.5 FER S
THURE ST R T E 1 SR B S BORAR MsHSP
SEPRIE v ok e 3 50 T i B R R e o) et
HCEE S . H 2% Rehspl7.8 KL PREEAL MR L 76 5 I
RIS ARTRITARYE NCBI £
INAT 38 7 PR 55 8 H ( GenBank No: CAN65631.1)
AR T Y, AT R I 2 VG , ] PTDS (PCR-
based two-step DNA synthesis ) 45 i VuHSP17 £ A |
WAL FARE T SR 23k | X R 7 e TR R A 1
2 FEEAE Y TP DI REIEA TR

T-BORDER(L) Apal

35S PolyA 358 P

EcoR 1

Sacl BamH 1

Nos-ter D35S P 355 P NOS PolyA
Hyg SAR VVHSP17 S-ART GUS

1 ARSIk

1.1 ##
1.1.1 At AR B AE B ES IT (Arabidopsis thali-
ana) TN T3S 1SR ,22 CL,16 h,5 000 1x,
1.1.2 E#AiE  KIBFTFE E.coli DHSo ARFTHH
PR GV3101 my b Al B2 e A= Wy H R BT 5 Fie
R 47, pMD18-T, VectorpBluescript 11 SK 4§ It H
TaKaRa /2],
1.2 VwHSP17 BEEME K

MR NCBI H 4 72 22 A 19 7 2 IR e 25
(GenBank No:CAN65631.1) & 3L/ )7 51 , 17 % %
TFAmE ks it PTDS J7 84 R VoHSP17 3£
SRJE S RETT T
1.3 RiZHERIHE

1E H LA B P46 A Bam H 1 Fl Sac 1 E§)
L, SRBBUIREIE G, AU S E 345 248
IR IR A FE )Rkl CAMV 35S Ji5 3l
f+ TMV Omega leader sequence (K1),

T-BORDER(R)

Kpn 1 BstE 11

1 WHSPI7 EEHENREZEHETER

Fig.1 Schematic diagram of plant expression vector harboring VvHSP17 gene
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Fig.2 Homology of the original sequence and the modified VvHSP17 gene sequence according to Arabidopsis thaliana preferred codons
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Fig.3 Identification of positive plants of VvHSPI7 transgenic
A. thaliana by PCR
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Fig.4 Southern blot of VvHSP17 transgenic A. thaliana
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Fig.5 Effect of overexpression of VvHSP17 gene on heat toler-

ance of transgenic A. thaliana
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