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Abstract; Biological source elicitor mainly comes from pathogenic microorganisms, other microorganisms, and host
plants or produced by the host-pathogen interaction. The elicitor produced by the pathogenic microorganisms or other mi-
croorganisms including the fungal of B-glucan, glycoprotein, lipid and other cell wall components. The elicitor produced
by the host plants mainly oligosaccharide substance in the cell wall components, such as oligogalacturonide acid and xly-
lan fragment, and the elicitor produced by the interaction of host and pathogen mainly for the enzyme for the host, and
pathogens in the process of cell components after modification. After through a series of signal transduction, host plant
was induced to produce ethylene, plant protection, salicylic acid, jasmonic acid and pathogenesis related protein, which
led to a variety of defensive reaction in plants, so as to control the development and spread of the disease. It is helpful to
reduce the diseases and insect pests in the production of plants to achieve the purpose of production. In the past few
years, many people were in the elicitor research in a wide range. The function of biological source elicitor in the biologi-

cal control also increasingly brought to the attention of scholars. Currently, they still insist on their own studies, and to-
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wards to the deeper field, a lot of new scientists joined in this field. In this paper, research progress and application in

agriculture were reviewed between the category of elicitor on biological , such as Harpin protein, Nepl-like protein, RX-

LR protein, Elicitins and so on, all these elicitors are employed directly or indirectly describe in this review. This review

also highlights the integration of signaling pathways into or by transcription factors, as well as the linkage of the above

signal components in elicitor signaling network through protein phosphorylation and dephosphorylation. Some perspectives

on elicitor signal transduction are also presented. Cross talk between different functions is very common in different elici-

tors, which all act as a role of plant defense response. The mechanism of elicitors also mentioned in this review. And we

have also proposed the use of biological protein elicitors for prevention and treatment of diseases in agricultural produc-

tion in the future.
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Wk T R — 2RI A A A B TR
FRR LY, BAT A B RO, 5 4R AR
PURTERDIRE . 277 -5 I AR e 3 2 A 1
I AR RAS [ 50 o 2 W I 1 AR ZE )
BT o ARBEHAL S R BRI 0] 73 SRR
KT BEEARA T, MEA ZREE T &
TEIE B PR T s PR AR I 286 2 HISR
ZE R B A R 2E Fr BUR BE S BU S 7 Brd W
TERREA, SEEXCHAPR TIHTERE o-1,4-
A FURE PR 5% 5 M LR LR M 3l i3 LA 4F By it
I, NATHZ AT 0977 100 AN R S i3k 1 O F
eGP b 45 b M 2 5 R A ™ A o B
WL, IR R R T PR PE AT S . WFSEIE
W1, Bk 7 RES EAE Y ™ AR A U N, I T4 (AR )
PRI — R FIT P )5 MRS I %S0 A= R
WO T AT VRN A

AW IRIE K T ORI T SRR ) A
A=) R B A ek AT 0 R BAR R A L e
A= 0 A e A 7 A ) O 5 RS EL R Y
-1 SRM WHEE B IR DS o A LA 240 i BE 2 05 o
A B AR ROR 1 RO A N BE ZH 23 5 S
PyJoit, an g5 5~ U I R A1 AR SR B s % £ i
Y EAE IS P E RO T R AR R P R Y 3
A I 0 A0 L 2 s W s 7 A

AW K 4 R HLE JFUAS [] 32 254 Harpin
H A, Nepl-like % H % i, RXLR & H % J&.
Elicitins Flagellin SEFEI & 7 B E A UL T IR
SRR T JLHEAS,

1 Harpin & 8 X ik

Wei et al(1992) B IR MEL K BEWG ( Erwinia amy-
lovora ) W43 25 4 BAT i 55O BTG PR R, IR

i # A Harpin, &R e 0 rEy
44 kD (9, R DU AR R AR S R
Harpin Y8 & H 2R, St/ 2 ez iR, & F g K
L SN FUR ( Wei et al,1992) . H1 Harpin 52 %
JEH Y hrepN 2t (9 B ) Harpin 7837 5 JCREN I
HH AP (Wei & Beer,1996) , Sang et al (2012) )
FHKAE 1 Ailis S R OR - Hpalxoo 17553 24U Fg I+
72 A H, 0, R JE BT , A BT BESER I BT A |
A1 H,0, 5 A RS 5IRIEHTE " A T AR U
XU fE Hapin A= R YA 5 024 07 TH 987
AT BUWRAE . Li et al(2013, 2014) 3@ 53 BF 58 0 B
54 Hpal T2 N s LA #F CO, 76 PR 21 Jfd iz i
SRR R AOE AR RS SR A K BEJS UESE O 0
R EE R IL[EJHY Hpal 375 AR SERE ) A K RAH G
A RN RV, Hpal AMNTESLE 5 TH A — & 1Y
B Ve AEbT R e B B AR AR T, o LR
(Fu et al,2014) , Zhang et al (2011) | ] Hapin %
T hrf1 HEPITE KRS b ok 3K AT 5 oK A 7 AR 4t
FRE) WS R AR KA b it IR 1 hrf1 HE T
A5 ABA (TR ) & f 3, 2 kLG M, ik
ST hefl BRI BLVEY) b AT B R bT S 4D
Harpins 7] RETEHAAEY) EALRE ™ E ST R, Pradip
et al(2014) T 7 fBCHL I B 0 79 45 € R 19 Hir-
pZpss , IR G TE2= FOULEY 77 vk & 30T 19 o ik
BN %S C oY 214 A =R B (C-214-
HrpZpss) , I H. C-214-HrpZpss Fl HrpZpss #IE R
Wy, i#id DC,DSC MHE R NI s i & £
JRIFIX SR (AL R 22 HARH Z 4%, ILiF R b 4 e
X HAM IR 5 ORGP AR A i s TR 1Y
HRA—E NS HME,

Harpin & F1 {5 5% S B AR FH AL 202
WIS F R E T @ LR A B 1R
U JLAR AT 98 R 225008 TP eI i B0 SRR o s e
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KA TP S T2 K RIRY R Y 1R 28, M 8RB
AR RS S EE EWTSE (Lu et al,2013;Li
et al,2014)

2 Nepl-like & A K k&

Nepl-like £ F (NLPS) J*" 32 73 A 75 4H 18 |, 5 B#
AR &, JCH 2 AR b, R/ANZ 0 25 kD
(Pemberton & Salmond,2004) . Nepl & &5 J& M
A FEL Bk 1 TR ) T R R o B B4R R R Y, RN 24
kD( Bailey et al, 1997) ., BfiJ5 NLPS 7E # il ¥T &
( Bacillus ) . BK 3 K W ( Erwinia ) . & #
( Verticillium ) J& % J& ( Pythium ), % % J&
( Phytophthora) W 5% 5 #% % 2L ( Botella et al, 1998;
Takami & Horikoshi, 2000; Fellbrich et al, 2002 ; Bell
et al,2004; Wang et al,2004) , R&E CAIFLEANIA
i NLPs A5 LA AR 5 —SE 55 Y 1L A
BORATRE S5 20 Z 00N iR ) 1 4 IR Y AL
BT, Villela et al(2014) F FH A 1 T 41 AR 41 2
(1977 ¥ F Nepl-like 755 A AR 4 20 PR 19 25 1
A AN 2H 4 1, XS R LS TEAR ) |
NLP /-4 MEAE T {5 5 Al — AT iz 1,
Oome 2 NLP 738 4 DA A Y28 NLP 2680 1 26
A la NLP 2871 2 NLP 2871 3 NLP 2570 1 AY45ME
BBV DR R s, — RIS
FHEG 58 R — > 28 88 X NLP 25 1a 52570 1 48
2 s NLP 288 2 A A~ i 6 {H B o 0 2 e
A —MBE S 255 X SRR T80 1 F 1a Y5 ER
XA HETXT NLP 2880 3 i MR GE T i i ik 1R
D ETEAFTEDRSE 2R DR R , BT AR i 0 ok 22
BHY NLP 2570 3 & =4 i ## ( Oome et al,
2014) o TE&EEJUAE TR P B DX 2H 0 1 1l Ry —
TSIk AR TR AR B T 48 &R
LR F T NLP KGN B I R G K & o3 A i 2 FF
P, 2 TSR NLP A ShREE 21— E 1R .

FWI A 5 1% T — B A8 SOV T A6, i it
SRS T BRI ) 73 TR R Rh 2R 0 G B b sy
15, £ 55 B0k 2 A1 AR 20 1 19 ( Zamioudis &
Pieterse,2012) ., Nepl-like % [ 89 £ K i Bo7E = 3¢
R R P R Oome et al (2014) KILEA 1
PRI P RE 5 S0 BN, I 103 15 MAMP (5 [
FHOC o FAE) B fA L, XA oK U, MAMPs 5| &
SERI S E KN, 40 205 B, T PR AR 7 A B

EALEYI R B ( Tsuda & Katagiri, 2010) F17E Kt g
T AR P PEAE TS ( Thomma et al ,2011) o 8%
JEY TR W MAMPs € 76 40 B, 2178 A1 O 1 o
Tk

Nepl-like £ I X 15 55 5 R FE (9 VR HIBLHI T At
AR /D NLP — R AE XA b 5L T S AR S5 48 43
Mr s A8 15 S G e S i MM MI P8 T, 7E 2k 5 B A 9
& Jo g NLP VR 40 M 25 R 15 T A BB U
[R5 | RS 20 i 55 24 /F FH ( Ottmann et al, 2009 ; San-
thanam et al,2012) , 5 A ) 1) B9 iR AN J2 38 15
(1), W] NLP 1940 B 2 AR T 2 — e 1 3LF
AR RS e IRAE R, A EE TR PR XA
HH BRI N FIE R — AL (R i — 1
FLIIESEA BAT , LA F NLP (7 B f&

3 RXIR & & X ik

RXLR & P G5 10 25 Fay 35 6T A 400 U9 1 2 1 Bk
T HA PR S B XA s R B T AL Y
TRABIESE , gt 25 1 AT g 4% 2l AH I B i A A
P ZRITCTEIIRE 5 AN BER A AH W T LA
AR R B BE I DI RE 5 Bk T 1, Jo R R P BB
PR L R (B 55, 2012) . A Mk 2004 4F 15 A4
YN AORSONHE A Avr1b 18 LUK, A+ LA BRI
ROV HE DB vE B HH R, 4RI 2E T RXLR R0 A& A
FiE., RIBEERTWA PsAvrlb . PsAvrlk  PsAvrd |
PsAvr6 PsAvrla . PsAvr3a  PsAvr3c  PsAvr3b R E
WA Pidvr3a  Pidvrd  Pidvr2  PiAvrblb1 | Pidvrblb?2 .
Avrvnt1 5 P05 I 6 % W TP A ATR1, ATR13 ATRS |
ATR39 (B KSR, 2014) , fEid 29 HAFHL IR Z
RXLR &0 £ H 9% %8 5E K (Bozkurt et al,2012)
FHBE I R AR PRI AP RO, B D ATR1 Rl ATR13,
ATR1 Hl ATR13 #8A47 — > N 3 {55 KR g BE f <7
) RXLR 2 JE MR AL 7, 3X A 7 9 2 5 — > G TR
(R), —PHEPLE IR L P (X) , — S &R (L)
—H AR (R) o ASI) B BR824 0] 7 A 32 8000 2
FL,RZP R B W B DI RE, RXLR A I
FEBEAPRSTIY dEER 2517, dEER R AL 85 A3 2
TRIRIEFN— DR AR B, TE B Z WA — KA
FIRHEHE ( Rehmany et al,2005) . B& T 78 59 & 1 47
FEAN, RXLR-like % 7 B 28 78 96 J& ML ( Plasmodium
species ) H & B, 783 it 2L rp s 3 Y Al HT/
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PEXEL 3% , I T iE B HT/PEXEL 7EH0 AR 11 B i5 i
PEAE 3 il 20 B 2 26 A AT /D B9 (Hiler et al, 2004
Marti et al, 2004 ), — L8703 A 2 2 A8 9 BOE
RXLR R0z ARt TAEC 2900, X 169 K
S IEF W ( Phytophthora sojae) W E RXLR A0 2
FIEAT I 2 ¢ 30K 22 5CHE 0% 410 1 240 J R P 1 e T
(Wang et al,2011) . JBUZ S (2012) X K & 2% A
RXLR #0088 H P850 87, M Microarray £ AR X K
QPRI T Avh FERIFRIAB AT 04T, K
W TV Z AR PE T AL Y R R S R IR 1Y Avh BRI
Cabral et al (2011) ik T 1% /K& 7= 890 B4 ( Hyalo-
peronospora arabidopsidis) i) Waco9 4% 48l md I+ 7= 4=
19 18 4~ RXLR AL A SR 1, i LE B2 R0 3K 4
ESTs SEE 5 i th e 115 78 77 2L 01 1 ( Hyalo-
peronospora arabidopsidis) K Waco9 Y =5 JBHL B I+
RAZRY Wseds1-1 3453, &M T RXLRs Y H 2z —
RXLR29 7EAURI I L BEW A il MTL, 39 5 T 7 fii £
MEBE ( Pseudomonas syringae) W5 8, R T IESEH:
s RXLR LK (PR LEINBE , Pel et al(2014) FFUAXT 18
A RXLR BRI TR ) 13 AT 25 S0 ik, R PEAG AT
XFar FRPEMVE . FEIL I RO R IT R AR TR E SR
RIBHEE (H. arabidopsidis) B RXLR % K fE4% = A& AN
i e s s A ) 1) B Bk . I Ah  RXLR £k
ARG ATECAE MTI R R, i BARATEH T EDV &
G A LAY 3 W 3R 0 0 WA AR 1k A AF R A,
BEi RXLR 25 1k A PR I - 40 2540 52 8 P i
RXLR JEHAEIMH] MTI 15 1 (Pel et al,2014) .

Kale et al $2H RXLR 45 ¥4 38045 5 0% 1 19k JUL -
3-BER (PIP) M FFAEH ., #R1 Yaeno et al (2011)
WF9E T AVR3a 800 8 H 454 308 — > 1E HL A
AT MR RXLR 25618, 25 T PIP 454 (Kale et
al,2010; tassen et al,2011; Bozkurt et al,2012)
1, RXLR 5 D) B4 P73 1 s g 07 TS AT 2

Yu et al (2012) 55 % B, RXLR & K5 RO
FIBLA R RXLR 7] LA A A 1 1 PI3P 2545,
PRI o3 HEAFF EAHMLN . JF R — e
o3 T REMETERE Y AN M N K FEFE PR T RE , 41 i A 4 1)
GPE I, 5 Bl i T ) A=

4  FElicitins

Elicitins f&—J& 1 U1 5 40 1Y) 9% 55 ) 70 )65 25 )8 o
T AT 29 10 kD B8R F i &% - ( Pernollet

et al, 1993) AR /Y Elicitin B89 A 200 755 il
BE AR S Z A 7 e O, I AR
PAFRGHURTE, Elicitin 73 HRTE a-elicitins (55 HL
Jopl A 3~5) FB A B-elicitins (45 HL 45 pl A 8 ~
10) IR, B-elicitins 75 T A H 0 Fr 7= A= HR (2 f
JRE) TGP HE a-elicitins 35 S 4H B0 7242 HR 1)
1 PEE 58 ( Kamoun et al, 1993 ; Pernollet et al, 1993
Kamoun, 2001 ) , B-cinnamomin B A HEE
( Phytophthora cinnamomi) 43 b ) 98 & FEMR, 10
kD MR 7 FHE 8, A AN PRSF I B8, Hof-
zumahaus & Schallmey (2013) B Xk iE T Elicitin B-
cinnamomin £ K M #F &t n] & M 3R Gk, B-
cinnamomin A A EI P E R m , REEFIH C
Vi His-tag, B-cinnamomin alifb b 72 B W Ak s A
T LR AN AT LU A i 2 1 S0 B e 4l
(>90%) o 3XA~T7ZE ] LAk — 20 L2y %) 1o FH 78 At
elicitin Y ATVAMEZRTL o Liu et al(2015) W55 & 9
BEFE elicitin ZEEALGT PCINF1 AT 3 48 55 BB 2N
JROSE F A2 C2 3 SRC2-1 J8435 BB 3t B8 1
SRC2-1 Y UTER AT LABHIT PCINF 1 Xof BBt #8217 11
AR RO, C2 BAE PeINF1/SRC2-1 455 M HoE i
N R ZAE T, H R PeINF1/SRC2-1 Z45
A H 2 5 38 200 A% 1) 3% 2l T Ao e B I T
AADHY, ZFRE IR RIS C2 B Ca® 454
FIR] FE 2 Elicitin 2RSSR SR, 7EF )R
BIFNES A Elicitin A 1 505 1 Hi B2 AR, dE oy
T Elicitin WG BU N5 Ca® ([F 51 FHER

Sasabe et al (2000) W} %5 & B Elicitins {5 514
S LAERIBLE], & Y52 Elicitins fF B N Siw i {5 5
JORG 3 A 3] Jirt T A L A1 5 SRS TEAR 5 BRI AR TR
VIBRAT 5 K, W% 4 R S - (%) by W 2 1 R AT 2 1
B Z AR A5 RN, 75 R B L5
WERR LGB S, S A LI 2R, s - AN g
FHML, B ESF N UL, 5 R T R SO, I 4 e B
LIy s B AW Fr SRAE MRS A Y 2R
GEARATPUIE

5 HMmATF

HHEBA T SsCut SRIE T4 £ ( Sclerotinia sc-
lertiorum ) , Zhang et al ( 2014 ) M # # B ( S.
sclertiorum) B B F &8 20.4 kD WEH , 7T 7E
JHEE 5 R B, B ALY SsCut AT BU R IT
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TR KRG oK AN AIEAET ., X e S50 R B T
AR RO P AL ) R X AR R - R Rk, e Ah,
RS TR () AL S R TN R 2 R
FRREHE N , 3% LEBfF 58— 2L U B TR F SsCut 7
FEA b rT 5 | AR P B TS, K K e 8 BH 5 | ke 7 T2
V5T A 3 B 2 [ (R I R BE S A 2 3 B

Zhang et al (2014 ) X 56 Fif 48 5E (1 — > A U5 T4
B (B. cinerea) 8T 8 FH % & F PebCl #4T
vE— ST, &L PebCl J&— N Brif & FRES &
T B T8 0L, X BB R W 7 AR Lk, HE RD
PebCl HIHYIRES FHIME R/ DR 21 d, X Pe-
bC1 Je— PRI B LTS ], 28 PebCl Ab
B (14 AE 40 308 2 9T B R N, A G B AN pHL, T
PEEURT NO 1 = 2B T B0 40 B PR, e Ak,
PebC1 i Al 455 B AR SC L R 1) 3k . Bl IS AR
TR 4y B T — AN B BB R %R T BeGsl
(Zhang et al,2015)

PeBL1, —HT I8 FHUR 1, ok H 060 J 27 76
FRRBRR A60, 7E A QAR I RE 7= A S 780 1) 3 #5502 17
MARGMEYIME, Y FREFRENS = Az K s M
A, YN EERRAL | B 2 57 2 B RIAR 22 A0 2 Bl I JE
{92235, qRT-PCR 43 ¥ 2 W13 id PeBLI, [ 1 4 3¢
JEH PR-1,PR-5,PDF1.2, NPR Fll PAL #BA ) F B
) 18 ( Wang et al,2015)

Bt 2 s L TR 5 A ) ELAE AR TR A TEAR BT
T T IR T AR TR BRI XA P
EEHCHUE A, A R 3RA T — 2L R A

6 EZ

IR ORI T AR A A AT
E— Y B A A S BRI ER Eid— &R
YUMG S 3 5 3 A ™ A O AR R K
R RAR A SR 1, S 20 Y b 2 P T
JOL B4 A2 2R, DA T A 5 4 JER M, FEAE )
Ay L RERE R B el Do HUTE IR B R H A, it
AR B T A R AR S R A R, AATTE N
R BN A5 5 5 R By TLHE P Rk 4% 3 A G
AT LR USRS IR ARIAIR . ARk
TR ) —e I ELAE R 2T B T
WTE, ENZ 5 ik 3 AR R E T
A AR BB A R, FRERUE Y SRR
— R EY R AT RE S A — B2 AL T O H—Ff

WOk Tk 2 A A BRI AR TSROV, X AT
e VU 07 S 7 — AR KR A B IR % 1 i
B TAEEA 18055 A A RPREAT R TR 2
WAy A BRI
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