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Harpin o
1
1.1 . : (25+1)C 5~7
DHS5« o

E. coli BIL21 ( DE3) GST-hpay,  GST-hpaly,,

( ;Amp 100 g« L7") .
:pBI121 pGEM-hpaly,  pGEM-hpay, o

1.2 Harpin,,, Harpiny,
1.2.1 Harpiny,, Harpiny, ! Harpiny,, harpiny,,

BL21( DE3) / GST-hpay,, BL21( DE3) / GST-hpal,,, p=100g-L""
LB > 37°C 120 r * min~' o 1% p=100 g+ L™

LB 37 °C 120 r * min "' I.5h ODg, =0.6~0.8
0.1 mmol » L™"  IPTG( Isopropyl B-D- -Thiogalactopyranoside) 28 °C 120 r * min ' 3~5
ho 5000 r* min~' 4 °C 10 min 1/10 ( Phosphate
Buffer solution PBS) . 12 000 r * min ™" 4 C 5 min
Harpiny,,  Harpiny, o
1.2.2 Harpiny,, Harpiny, Easy Protein Quantitative (
) Bradford : G -250
595 nm 5 ~10 min o
1.3
1.3.1 Janes Tang Gan "7P CS 0=1%
2 h lgeL™' . 8 mL
1 mL S5mol*L™" NaOH pH 5.8 0.8g-L"™"
( Tripolyphosphate TPP) 1 mL pH 6.3
1h o
1.3.2 Harping, Harpiny, Harpiny,, 1.3.1 1 mL
Harpiny,, (p=100 mg+ L") 1 mL pH 5.8 pH > pl Harpiny,,
CS Harpiny,, e

Harpiny,, o
1.4 Harpin,, Harpiny, ’
10 mg * L™"  Harpiny,, .10 mg * ™' Harpin,,, N .CS(p=0.8 g+ L") TPP
(p=0.08 g+ L") Harpin,,, (p=10 mg * L™")  Harpin,, (p=10 mg *
L™") 50 uL

24 h ( Hypersensitive response HR) .

1.5 H,0, Harpin Harpin

o lh 1.5 cm 2 ( 140 mg)

Jiang  Zhang H,O0, ( )
1 mL PBS (pH 7.3) H,0,

405 nm oD .
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H,O0, /( mmol « L") =gg§ % :ggg ; X (163 mmol * L") x
1.6 H,0, p=1lg-L" 33- ( diamino—
benzine DAB) (pH3.8) 25<%C 8 h; ¢ =96% 12 h;
7 DAB H,0,
H,0, ris
1.7 Harpiny, Harpiny, 11 15 2 mL Harpiny,,
2 mL Harpiny,, (10 000 r * min~" 30 min 25 °C) 2 mL
( PBS pH 6.3) 12481624h 48 h( i)
100 pL 100 L PBS 4 . (1)
Harpin,,, Harpin,,, i M.. (2) o
M, = C,x2+3C,_, XV, (1
= M,/ x 100% (2)
C, V, o
1.8 Harpiny,,, Harpiny, Harpiny,, (p=10 mg *
L™')  Harpiny, (p=10mg+L7") . CS(p=0.8gL") TPP(p=0.08g-L"") .
+Harpiny, Harpiny,, Y
24 h ¢ =75% 30 s ¢=10% H,O0, 10 min
5 1 min MS 0 (25+1) C
o 17 o (3) o
=( - )/ x100% o (3)
2
2.1 Harpiny, Harpiny, 1.2.2 Harpiny , ODy,s 1. 36
Harpin,, OD,, 1.38 BSA ( Bovine serum albumin) BSA
( 1) y =4. 288 4x +0. 005 2
Harpin Harpiny,, 316 mg * L.™' Harpiny,,
32l mg+ L',
2.2 Harping,  Harpinyg, =288 4cs0.005 2
1.3.2 12 F°
1 mL Harpiny,, Harpiny,, (p= w 10F &
100 mg *« L") Harpiny,, RE
Harpiny,, 10 mL 10 i_‘.;_j | ~
mg e L0, = 06
Harpiny,, (p=10 é 04
mg * L™")  Harpiny, (p= 02 F
10 mg+L™") Harpiny,, 5 . ) A )
~Harpin, 0 0.1 0.2 0.3 04
( 2). HE BRI (g L)
Harpin ! 1 BSA
Harpiny,, (p=10 mg °
L") .Harpin,,, (p=10mg L") Harpiny,, +Harpiny, 10 min

CS Tpp
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o Harpin,,,  Harpin,,, Harpin
0 Harpiny,, Harpiny,, Harpiny,, Harpiny, N
Unboiled
Boiled
CS TPP Water
Conlrol

2 Harpiny,  Harpiny,

2.3 Harpin,,, Harpiny,, H,0,
*  Harpin ( ) 2,
Harpiny,,  Harpiny, 1h
H,0, 226.61 154.19 mmol * L™'; Harpin,,, 1h
H,0, 190.78 mmol * L™';
Harpin,,, 1h H,O, 180.21 mmol * L™ ; cS
H,0, 84.50 mmol * L™ H,0,
137.40 mmol « L' ( 3) . 0~
12 h H,O0, 130.08 ~141.76 mmol * L' .
250 A B
200
=
E
E 150
e
4
O: 100
o
50
0
1 2 3 4 5 6
3 Harpin H,0,
A: 1h H,0, (mmol « L™"); B: 1 h H,0, .
H,0, 100pums 1. Harpiny,, ;2. Harpiny,;
3. Harpiny,, ;4. Harpin, ;5. CS; 6.
2.4 Harpin,,, Harpin,,, " hrf2

HarplnXOOC HarplnXooc ©
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Harpiny,, 2 ['1 5 Harpiny, & [17E B 00 G5B BERD PR FE 4 h B3 51535 59. 2% Fi155. 8% ,16 h B4y
355 76. 7% F176. 9% ,48 h 43 513K %)] 83.9% F184.5% (W 4) ,iXi%H] Harpiny, 5 (190K 5
Harpiny,, 8 F1 99 KR ER BB BIRFEE MM PR A FE T i B SR 11 MR AS R — 3. WSERRERE AR K
4 h ) Harpiny, 85 [ 40 KR 9 B HCE RS 75 F Harping, B FIA0KBLA, fH7E 8 h J5 , Harping, 2 (140K BT
HCEE AT, W HAE 8 ~48 h (], HOBRCE — B & T Harping,, 85 A0 AR Y .

g 100 * 1 Harpiny,,# Harpin,, EEHKMMEEREEHLR xts
i:z 80 [~ Ak T W/ em {1 A R %
% Harpiny,, 1.76 £0.25¢d 97.7
: 60 [~ ST Harpin,,, 44 A %7 1.73 +0. 16¢d 94.4
S 400 2 Il:s::“‘j:if{fm*h Harpiny,, 1.64 £0.12b 84.3
k= AT 2R 2 " Harpiny, 44 447 1.82 £0.21d 104.5
£ 20 PSP < 1 1.64 £0.35he 84.3
:f . l , . | i , TPP 1.51 £0.05ab 69.7
8 16 24 32 40 48 cS 1.50 +0. 22ab 68.5
t/h CK 0.89 0. 04a -
€14 4% Harpiny,, Fil Harpiny, 5 F1KRRDREECR HE AN A TR R A [ AR PR 75 0. 05 7KF 22 57 3%

2.5 Harpin,,, 1 Harpin,,, B B A RRHAE AR E LR LI 1.8 (771, 7

- At

353

17 KU LA B T A

Koo LA B /K Ak P AR MR A D ek B8 (DL SA ) HEARIS O 0. 89 em s Harpiny,, 8 4 KR IR Ak 351 PR A AR
Kol 1. 73 em fR/EZCH K 94. 4% , Lt Harping, 8 (A RARFEAMA AR 1. 76 om WS ( ILIK 5B 5C) .

&5 Harpiny,, A1 Harpiny, 85 F 48 ARG SOH 42 A4 1E -
A, KEZK;B. Harpiny, ;C. Harping, 5 H28ACK ;
D. Harpiny, ; E. Harpiny, & 104K

ifii Harpiny,, 25 144 KR AL BEAO M SRR K R 1. 82 em, {4 U IR S 1 104. 5%

b

, it 3 & T Harping 2R

FHARACFR AR 1.64 em (P <0.05) (1, 5D, 5E), B FH, Harpiny,, 8 499 867l
Harpiny,, 8 114 KB AR 0T b % 7% SL22 B4R 1T, 5 Harpiny,, 2 11 Harpiny, 25 1924 HAT (R 9 26 K 192K
P {0 2 FhEE AGKORLAEAE 22 5t , Harpiny, 8 AU AORLAE (LA KO B TILIRE 1.
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3
Harpiny,  Harpiny, Harpin HR
2 70. 7% -
Harpiny,,  Harpiny, Harpiny,,  Harpiny,
Harpiny,, Harpiny, Harpiny,, Harpiny,,
Harpiny,, Harpiny,, - Harpiny,,  Harpiny,
Harpiny,, 1h H,O, Harpin,,, Harpiny,,
H,0, Harpiny,, 2 2
0~12 h ( ) » Harpiny,  Harpiny,,
1 0.5h 1ho 2 1h
Harpiny,, 1h H,O, Harpiny,, H,0,
0.5h 2
Harpin o Harpin,,, Harpiny,,
CS Harpiny,, Harpin,,,
(P<0.01) Harpin 8 Harpin
N 100 C 10 min ; K
Harpins XopA ( Xanthomonas outer protein A)
Harpin HR %+ Harpin,,, HpaG/Hpal 7
Harpin,,, 3  GGG(N) GG Hpal 4 77* . Harpin,,, Harpiny, n
Harpin,,, ™V Harpiny,, - Harpin,,,  Harpin,,
Harpin o
Harpin N
o, Harpin,,,  Harpiny,,
Harpin,,,  Harpin,,,
o Chirkov ' N ?
o CS lgeL™! Harpin CS 0.8¢g-
L™ pH 6.3, p=lgeL™" CS pH6.3p=0.8g-L" CS
pH6.3 p=0.8g-L™" CS o
CS ¢ =1% o
Harpiny,, Harpiny,, pH 6.3 CS
pH NaOH CS HR
o CS HR
H,0, Harpiny,, Harpiny,,
Harpin,,,  Harpiny, 24 h
1, CS HR HR
CS o CS pH CS
HR CS o
1 mL  Harpin,,, Harpiny,, (p=100 mg+ L") Harpiny,,
Harpiny,, 10 mL Harpin Harpin(  Harpiny,,
Harpin o
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Preparation and Bioassay of Harpin Nanoparticles

LI Lin WAN Sandian LIU Wen-bo ZHANG Yu MIAO Weiguo ZHENG Fu-cong

( College of Environment and Plant Protection Hainan University Haikou 570228 China)

Abstract: Harpiny,, and Harpiny, are derived from Xanthomonas oryzae pv. oryzae and Xanthomonas citri sub—
sp. malvacearum respectively and have the characteristics of Harpin. Harpiny , and Harpiny,, were prepared as
nanoparticle agents. Both the two proteins and their protein nanoparticles induced hypersensitive response and
oxidative burst in tobacco leaves playing a beneficial role in the process of tobacco seed growing especially
Harpiny,, nanoparticles which promoted oxidative burst of tobacco by 104.5% . Harpiny,, and Harpiny, nanopar—
ticles showed a burst release at the initial stage and their release rates increased to 83.9% and 84.5% respec—
tively within 48 h. These two nanoparticles played a role in promoting protein activity continuously.

Key words: Harpiny,; Harpiny,; nanoparticles; hypersensitive response; oxidative burst



