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Abstract
The hemibiotrophic pathogen Colletotrichum orbiculare preferentially expresses a necrosis and ethylene-inducing
peptide 1 (Nep1)-like protein named NLP1 during the switch to necrotrophy. Here, we report that the constitutive
expression of NLP1 in C. orbiculare blocks pathogen infection in multiple Cucurbitaceae cultivars via their enhanced
defense responses. NLP1 has a cytotoxic activity that induces cell death in Nicotiana benthamiana. However, C.
orbiculare transgenic lines constitutively expressing a mutant NLP1 lacking the cytotoxic activity still failed to infect
cucumber, indicating no clear relationship between cytotoxic activity and the NLP1-dependent enhanced defense.
NLP1 also possesses the microbe-associated molecular pattern (MAMP) sequence called nlp24, recognized by
Arabidopsis thaliana at its central region, similar to NLPs of other pathogens. Surprisingly, inappropriate expression of
a mutant NLP1 lacking the MAMP signature is also effective for blocking pathogen infection, uncoupling the infection
block from the corresponding MAMP. Notably, the deletion analyses of NLP1 suggested that the C-terminal region of
NLP1 is critical to enhance defense in cucumber. The expression of mCherry fused with the C-terminal 32 amino acids
of NLP1 was enough to trigger the defense of cucurbits, revealing that the C-terminal region of the NLP1 protein is
recognized by cucurbits and, then, terminates C. orbiculare infection. © 2018 The American Phytopathological
Society.

SciVal Topic Prominence 

Topic: 

Prominence percentile: 95.306

Reaxys Database Information

Indexed keywords

EMTREE drug terms: fungal protein

EMTREE medical
terms:

amino acid sequence cell death chemistry Colletotrichum Cucurbitaceae

immunology metabolism microbiology pathogenicity phenotype plant disease

structure activity relation virulence

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Molecular Plant-Microbe Interactions
Volume 31, Issue 1, January 2018, Pages 101-111

Azmi, N.S.A.a Singkaravanit-Ogawa, S.a Ikeda, K.a Kitakura, S.a Inoue, Y.a Narusaka, Y.b Shirasu, K.c
Kaido, M.a Mise, K.a Takano, Y.a  

a

b

c

 View references (40)



Magnaporthe | Oryza sativa | plant infection



PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

1 Citation in Scopus

0 Field-Weighted

Citation Impact

Cited by 1 document

, 
, 
(2019) Applied Microbiology and
Biotechnology

Inform me when this document
is cited in Scopus:

 

Related documents

,  , 
(2016) Plant Signaling and
Behavior

,  , 

  ▻View all metrics



The repertoire of effector
candidates in Colletotrichum
lindemuthianum reveals
important information about
Colletotrichum genus lifestyle

 de Queiroz, C.B. Correia, H.L.N.
Santana, M.F.

View details of this citation

Set citation alert ▻

 ▻Set citation feed

Focal effector accumulation in a
biotrophic interface at the
primary invasion sites of
Colletotrichum orbiculare in
multiple susceptible plants

 Irieda, H. Ogawa, S. Takano, Y.

Colletotrichum orbiculare
secretes virulence effectors to a
biotrophic interface at the
primary hyphal neck via
exocytosis coupled with SEC22-
mediated traffic

 Irieda, H. Maeda, H. Akiyama,
K.

×

https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Inappropriate+Expression+of+an+NLP+Effector+in+Colletotrichum&st2=&sid=3b84ca821aaee138eb02f82dd090f737&sot=b&sdt=b&sl=68&s=TITLE%28Inappropriate+Expression+of+an+NLP+Effector+in+Colletotrichum%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1094%2fMPMI-04-17-0085-FI&locationID=1&categoryID=4&eid=2-s2.0-85038349793&issn=08940282&linkType=TemplateLinking&year=2018&zone=outwardlinks&origin=recordpage&dig=cbf530ee77c34734251b2979f0e6cc60&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1094%2fMPMI-04-17-0085-FI&locationID=1&categoryID=4&eid=2-s2.0-85038349793&issn=08940282&linkType=ViewAtPublisher&year=2018&origin=recordpage&dig=989b8cb803f783c7e8abdfaa80838ac2&recordRank=
https://www.scopus.com/sourceid/14161?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=57199710628&amp;eid=2-s2.0-85038349793
https://www.scopus.com/authid/detail.uri?authorId=35771734300&amp;eid=2-s2.0-85038349793
https://www.scopus.com/authid/detail.uri?authorId=55228161500&amp;eid=2-s2.0-85038349793
https://www.scopus.com/authid/detail.uri?authorId=6507816495&amp;eid=2-s2.0-85038349793
https://www.scopus.com/authid/detail.uri?authorId=55212632300&amp;eid=2-s2.0-85038349793
https://www.scopus.com/authid/detail.uri?authorId=6602742528&amp;eid=2-s2.0-85038349793
https://www.scopus.com/authid/detail.uri?authorId=7004635585&amp;eid=2-s2.0-85038349793
https://www.scopus.com/authid/detail.uri?authorId=7004758757&amp;eid=2-s2.0-85038349793
https://www.scopus.com/authid/detail.uri?authorId=7007073492&amp;eid=2-s2.0-85038349793
https://www.scopus.com/authid/detail.uri?authorId=7401622081&amp;eid=2-s2.0-85038349793
mailto:ytakano@kais.kyoto-u.ac.jp
https://www.reaxys.com/sc-linking/xs/citations/72818769?view=substances&md5=0510075c2d9952edfb22329b3dd694df
https://www.scopus.com/standard/help.uri?topic=12031
javascript:void(0)
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85060719630&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=Inappropriate+Expression+of+an+NLP+Effector+in+Colletotrichum&st2=&sid=3b84ca821aaee138eb02f82dd090f737&sot=b&sdt=b&sl=68&s=TITLE%28Inappropriate+Expression+of+an+NLP+Effector+in+Colletotrichum%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=55908910800&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57194454917&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=51864525000&zone=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85038349793&src=s&origin=recordpage
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85038349793
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84960194301&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=Inappropriate+Expression+of+an+NLP+Effector+in+Colletotrichum&st2=&sid=3b84ca821aaee138eb02f82dd090f737&sot=b&sdt=b&sl=68&s=TITLE%28Inappropriate+Expression+of+an+NLP+Effector+in+Colletotrichum%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=14121470000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35771734300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7401622081&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84903589656&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=Inappropriate+Expression+of+an+NLP+Effector+in+Colletotrichum&st2=&sid=3b84ca821aaee138eb02f82dd090f737&sot=b&sdt=b&sl=68&s=TITLE%28Inappropriate+Expression+of+an+NLP+Effector+in+Colletotrichum%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=14121470000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56242427700&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56241606000&zone=relatedDocuments
https://www.elsevier.com/solutions/reaxys/reaxys-phd-prize?dgcid=scopus_1mth_phdprize-w2-RN_AG_Sourced_300002586


References (40)

MeSH: Amino Acid Sequence Cell Death Colletotrichum Cucurbitaceae Fungal Proteins

Phenotype Plant Diseases Structure-Activity Relationship Virulence

Chemicals and CAS Registry Numbers:
Fungal Proteins

Funding details

Funding sponsor Funding number Acronym

Akita Prefectural University 15H04457

Akita Prefectural University 15H05780

Ministry of Education, Culture, Sports, Science and Technology MEXT

Funding text
We thank Y. Kubo (Kyoto Prefectural University, Japan) for C. orbiculare cst1 mutant RCS2-1. This work was supported
in part by Grants-in-Aid for Scientific Research (15H05780 and 15H04457) from the Ministry of Education, Culture,
Sports, Science and Technology of Japan, by an Institution for Fermentation, Osaka (IFO) research grant, and by the
Science and Technology Research Promotion Program for Agriculture, Forestry, Fisheries and Food industry.

Albert, I., Böhm, H., Albert, M., Feiler, C.E., Imkampe, J., Wallmeroth, N., Brancato, C., (...), Nürnberger, T. 

 
(2015) Nature Plants, 1, art. no. 15140.  . 

 
doi: 10.1038/nplants.2015.140 

Amsellem, Z., Cohen, B.A., Gressel, J. 

 
(2002) Nature Biotechnology, 20 (10), pp. 1035-1039.  . 
doi: 10.1038/nbt743 

ISSN: ISSN: 08940282
CODEN: CODEN: MPMIE
Source Type: Source Type: Journal
Original language: Original language: English

DOI: DOI: 10.1094/MPMI-04-17-0085-FI
PubMed ID: PubMed ID: 
Document Type: Document Type: Article
Publisher: Publisher: American Phytopathological Society

29059009

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1

An RLP23-SOBIR1-BAK1 complex mediates NLP-triggered immunity

Cited 80 times
http://www.nature.com/nplants/

View at Publisher

2

Engineering hypervirulence in a mycoherbicidal fungus for efficient weed control

Cited 72 times

View at Publisher

(2014) Plant Cell

, 
(2016) Physiological and
Molecular Plant Pathology

  

Find more related documents in
Scopus based on:

Identification and
characterization of virulence-
related effectors in the cucumber
anthracnose fungus
Colletotrichum orbiculare

 Irieda, H. Takano, Y.

View all related documents based
on references

 ▻Authors  ▻Keywords

×

https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fwww.ncbi.nlm.nih.gov%2fpubmed%2f29059009&locationID=1&categoryID=41&linkType=PubMedLinking&origin=recordpage&zone=journalDetails&dig=68285e73dd1938428a047ffaee188d94
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=bda3ce7ded822ebe32cfed2e70a7fb97&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85038349793%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85038349793
https://www.scopus.com/record/display.uri?eid=2-s2.0-84947473426&origin=reflist&sort=plf-f&src=s&st1=Inappropriate+Expression+of+an+NLP+Effector+in+Colletotrichum&st2=&sid=3b84ca821aaee138eb02f82dd090f737&sot=b&sdt=b&sl=68&s=TITLE%28Inappropriate+Expression+of+an+NLP+Effector+in+Colletotrichum%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85038349793&refeid=2-s2.0-84947473426&src=s&origin=reflist&refstat=core
http://www.nature.com/nplants/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1038%2fnplants.2015.140&locationID=3&categoryID=4&eid=2-s2.0-84947473426&issn=20550278&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=ab47e45a088a51875145943da5acd1f4&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0036787649&origin=reflist&sort=plf-f&src=s&st1=Inappropriate+Expression+of+an+NLP+Effector+in+Colletotrichum&st2=&sid=3b84ca821aaee138eb02f82dd090f737&sot=b&sdt=b&sl=68&s=TITLE%28Inappropriate+Expression+of+an+NLP+Effector+in+Colletotrichum%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85038349793&refeid=2-s2.0-0036787649&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1038%2fnbt743&locationID=3&categoryID=4&eid=2-s2.0-0036787649&issn=10870156&linkType=ViewAtPublisher&year=2002&origin=reflist&dig=c9f971288992283a15127b77ba5f4ed1&recordRank=
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84956669233&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=Inappropriate+Expression+of+an+NLP+Effector+in+Colletotrichum&st2=&sid=3b84ca821aaee138eb02f82dd090f737&sot=b&sdt=b&sl=68&s=TITLE%28Inappropriate+Expression+of+an+NLP+Effector+in+Colletotrichum%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=14121470000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7401622081&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85038349793&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85038349793&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85038349793&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.elsevier.com/solutions/reaxys/reaxys-phd-prize?dgcid=scopus_1mth_phdprize-w2-RN_AG_Sourced_300002586

