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Identification and Expression of 2rpN Gene from
Strain EcbCSL101 and the Activity of
Purified Harpingg,csri01 Protein

LIN Yan-Yan' TAO Zong-Ya'~ CUI Ya-Ya’ WU Bo-Ji*'

(1. Colloge of Life Science, Sichuan Normal University, Chengdu 610068)
(2. Chengdu Insititute of Biology, Chinese Academy of Science, Chengdu 610041)

Abstract: Erwinia carotovora subsp. betavasculorum (Ecb) strain EcbCSL101 produces high levels of ex-
tracellular enzymes including pectate lyase (Pel), polygalacturonase (Peh), protease (Prt) and cellulase (Cel)
and elicits hypersensitive response (HR) in tobacco leaves. Southern blot analysis using Ecc strain CSDS001
hrpN DNA as probe revealed that EcbCSL101 possesses #rpN gene. A DNA fragment containing entire
ORF of EcbCSL101 ArpN was PCR amplified and cloned into vector pET28a(+). Nucleotide sequence
analysis reveals that EcbCSL101 hrpN possesses a 1113 bp ORF which encodes a 36.65 kD Harpinggcsy o1
protein. The deduced amino acid sequence of EcbCSL101 ArpN shares high homology with Harpin proteins
of several other Erwinia carotovora strains (GenBank number DQ355519). Harping,csp 101 protein was ex-
pressed in E. coli strain JIM109 (DE3) by IPTG induction. The purified Harping.,csy 101 effectively elicits the
HR in tobacco leaves.
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(HR)
Harpin “
(hrp, hypersensitive response and
pathogenity)”” hrp
(HR)!"?! 1986 , Lindgren

,  Pseudomonas syringae pv. phaseolicola

NPS3121 HR 5 kb
DNA 3] , hrp
1992
Wei (Erwinia amy-
lovora) hrpN
Harpin —HarpinEa, HR>4,
Harpin
, hrp
, ) (
Avr ) Harpin
, HR
, [5]
Harpin A&rp Harpin
1995 Cui
hrp
E. carotovora subsp. carotovora Ecc71
hrpN (6.7 s
hrp Harpin
E. carotovora subsp. carotovora CSSY002
E. carotovora subsp. carotovora CSDS001
hrpN hrpN
Harpin
, Harpin
Harpincspsoor ,
Harpincspsoo
[8.9]

(Erwinia carotovara subsp. Betavascu-

lorum) EcbCSL101

h”pNEchSLlol

pT7-
IPTG

hrpNgevcsiion
IM109(DE3)

> Harpingepcsiion

1 MREHE

1.1 SRIE##Y

1.1.1  E¥k.

mega Biotec, USA); pET28a(+)

RfI R t5FRE: EcbCSL101
; JIM109 (DE3) (Pro-
(Novagen, USA);

LB [6];
50 pg/mL (Km) LB
1.1.2 7 : PureGene DNA
(Gentra System, USA); DNA (Qiagen,

USA); Prime-a-Gene DNA

(Promega); a-

P*-dATP(Perkin-Elmer, USA);

(Fisher Scientific, USA); bicinchoninic
(Pierce, Rockford, USA)

1.2 RWHZE

1.2.1 EcbCSL101 B #kAYAESMNEEE 14T -
EcbCSL101 0.5% ,
28 ODgpp=2.5, (4 , 10000 r/min,
10min) s 30 pL
,28 18 h
(Polygalacturonase, Peh) (Pectate lyase,
Pel) (Cellulase, Cel) , 30 h
(Protease, Prt)
[7]
1.2.2 HmEMEEM:  BcbCSL101 LB
, 28 24 h, 5>
10° CFU/mL , 0.05 mL ,
28 48 h,
1.2.3  EcbCSL101 & #k BY i 8 & & 4 I -
EcbCSL101 LB , 28 24 h,
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10 mmol/L (pH7.0)
2>10% CFU/mL , 0.5 mL
,20h 10 mmol/L (pH
7.0)
1.2.4 Southern ZX EFEhrpNgcpcsLior s A :
EcoR EcbCSL101 DNA,
a-P**-dATP Erwinia carotovora subsp. Caro-
tovora CSDS001 ArpN DNA
Southern blotting 65 ,
6><SSC, 5>Denhardt, 5 g/L (SDS)
100 pg/mL DNA; 65
2>SSC 30 min, 1><SSC 1 g/L SDS
30 min, 0.1><SSC 1 g/L SDS
1.2.5  hrpNgecsuin &= B 18 . TEEMNFF:
CSDS001 ArpN DNA ,
PCR

hrpNEchSLlol' 1: TGTGGATCCATGCTTAATTCT
CTTGGTGGCGGAG

hrpNgeesLio-2: TGTAAGCTTTAGCTGGAGAG
CTTCTTCAACCC

30 min

PCR 94 5 min; 94 1 min, 55
2min, 72 3 min, 25 PCR
, BamH -Hind s
pET28a(+) pT7-hrpNEcvesrioi
pA001,
> hrpNEcbesLion
[91 [10]
1.2.6 Harpinge,csLio BIESFRIER 4L
pA001 IM109(DE3),
LB , 37 ODgpo=
0.6, I mmol/L IPTG 3 h
, , 1
s 3 min bicinchoninic
, 12
— (SDS-PAGE)
Harpingevesion 91 [10]
1.2.7 Harpingeycsoio BEYFFHERN
200 pg/mL Harpingcpesiion
5 mmol/L MES 100 pg/mL 50 pg/mL
25 pg/mL ,
5 mmol/L MES ,20h HR

http://journals.im.ac.cn/wswxtbcn

2 5RE55H

2.1 EcbCSL101 & ¥k B /NEEBUm 14 #0318
A
, EcbCSL101

Pel Peh Prt Cel, 1
4 (Plant cell
wall-degrading enzymes, PCWDEs),
[11]’
EcbCSL101 2
EcbCSL101 ,
(CK) , EcbCSL101
3  EcbCSL101
, EcbCSL101

Pel Peh Prt Cel

E 1 EcbCSL101 E#k 5 il B BISMNES
Fig.1 Extracellular enzymes produced by EcbCSL101

2 EcbCSL101 B3I EAFZRE
Fig. 2 Celery tissue soft rot caused by EcbCSL101

El 3 EcbCSL101 E#kiFSd 8 &N
Fig. 3 HR elicited by EcbCSL101
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2.2 hrpNEchSLwlgE"J%ﬁE&ﬁl‘% 1113 ’ 370
4 a-P32-dATP CSDS001 Harpingcyesiols 36.65 kD,
hrpN DNA EcoR CSDS001, 5.43  Erwinia carotovora CSDS001
EcbCSL101 HB101 DNA CSDS008 Ecc71 SCC1 EcbCSL101 SCRI1043
Southern , CSDS001 EcbCSL101 hrpN ,
EcoR (2.0 kb~2.3 kb), EcbCSL101 hrpN
HB101 DNA , C ,
EcbCSL101 hrpN Harpin ,
kb | 2 3 66~135 )
23 , EcbCSL101 hrpN
' . . SCRI1043 hipN
2.0 — , 68~74 , 82~85 ,
N 107~110 )
4 Southern Z:IZ 4R )
Fig. 4 Southern blot analysis Harpin )
1 CSDS001( );2 EcbCSL101;3 HB101( ) 2.4 HarpingscsLion & BRI & FRIE R
1: CSDS001 (Positive control); 2: EcbCSL101; 3: E. coli strain
HB101 (Negative control) 12 SDS-PAGE ( 0) pT7-
hrpNEchSLIOI (pAOOl) JMlOg(DE3) IPTG
PCR 5 Harpingepcsrion 5
s 1 CSDS001  ArpN Harpingecseion
( ), 1071 ; 2 Harpingeycsiior ;
EcbCSL101  ArpN , CSDS001  jM109(DE3) IPTG ;
hrpN 3 HB101( pA001  JM109(DE3) IPTG
), EcbCSL101 IPTG
hrpN hrpNCSDSOO] El pT7'hrpNEchSL101 JMlOg(DES)
EcbCSL101 hrpN HarpinEchSLl()l
M 1 2 3
kD M 1 2 3 4
100 T — —_— ==
bp 40— N e YIS
1353 B, o — G —
1078 — —_— —
872 21 — i :
603 A
17 — ™ -
— wo—
Bl 5 PCRZR 65 — e ;

Fig. 5 PCR result

M Marker; 1  CSDS001( ); 2 EcbCSLI101; 3
HB101( )
M: Marker; 1: CSDS001 (Positive control); 2: EcbCSL101;

3: E. coli strain HB101 (Negative control)

2.3 hrpNewcsLion ZEERMZERFIIREHREE
HHarpingecsLion IR E R F 590 47
T7 SP6 pA001

, hrpNEchSLIOI (Gel’lBal’lk DQ355519)

6 KIZFFEIM109(DE3)F Harpingpcsii01 2 H HI
Fik

Fig. 6 Expression of Harpingepcsiion from E. coli JM109
(DE3)

M Marker; 1 JM109(DE3)/ pET-28a(+) + IPTG ; 2 JM109(DE3)/ pA001;
3 IM109(DE3)/pA001 + IPTG ; 4 Harpingepcst 1ot

M: Marker; 1: JM109(DE3) carrying pET28a(+) + IPTG; 2:
JM1019(DE3) carrying pA001, no IPTG; 3: JM109(DE3) carrying
pAO001 + IPTG; 4: Purified Harpingccsiior
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2.5 BFSFRIXHHarpincs.in & B E Y FEE G PpT7—hrpNgeesLion
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90% ( 6 4) 7 Harpingepcstion ,
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50 pg/mL  Harpingepcsiior ’

> >

, MES buffer s ‘
& & X uk
Harpingepcsiion s ) [1] . . : )
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