Chapman University
Chapman University Digital Commons

Student Scholar Symposium Abstracts and Posters Center for Undergraduate Excellence

Spring 5-2019

Fusarium Euwallacea: A Serious Threat to the
Native and Ornamental Trees and Shrubs in
Southern California

Greg Tyler
Chapman University, gtyler@chapman.edu

Yixing Zheng
Chapman University, zheng1 29 @mail.chapman.edu

Michael Kulinich
Chapman University, kulinich@chapman.edu

Hagop Atamian

Chapman University, atamian@chapman.edu

Follow this and additional works at: https://digitalcommons.chapman.edu/cusrd abstracts

Part of the Bioinformatics Commons, Biology Commons, Computational Biology Commons,
Genetics Commons, and the Plant Sciences Commons

Recommended Citation
Tyler, Greg; Zheng, Yixing; Kulinich, Michael; and Atamian, Hagop, "Fusarium Euwallacea: A Serious Threat to the Native and

Ornamental Trees and Shrubs in Southern California” (2019). Student Scholar Symposium Abstracts and Posters. 333.
https://digitalcommons.chapman.edu/cusrd_abstracts/333

This Poster is brought to you for free and open access by the Center for Undergraduate Excellence at Chapman University Digital Commons. It has
been accepted for inclusion in Student Scholar Symposium Abstracts and Posters by an authorized administrator of Chapman University Digital

Commons. For more information, please contact laughtin@chapman.edu.


https://digitalcommons.chapman.edu?utm_source=digitalcommons.chapman.edu%2Fcusrd_abstracts%2F333&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.chapman.edu/cusrd_abstracts?utm_source=digitalcommons.chapman.edu%2Fcusrd_abstracts%2F333&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.chapman.edu/cue?utm_source=digitalcommons.chapman.edu%2Fcusrd_abstracts%2F333&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.chapman.edu/cusrd_abstracts?utm_source=digitalcommons.chapman.edu%2Fcusrd_abstracts%2F333&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/110?utm_source=digitalcommons.chapman.edu%2Fcusrd_abstracts%2F333&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/41?utm_source=digitalcommons.chapman.edu%2Fcusrd_abstracts%2F333&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/28?utm_source=digitalcommons.chapman.edu%2Fcusrd_abstracts%2F333&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/29?utm_source=digitalcommons.chapman.edu%2Fcusrd_abstracts%2F333&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/102?utm_source=digitalcommons.chapman.edu%2Fcusrd_abstracts%2F333&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.chapman.edu/cusrd_abstracts/333?utm_source=digitalcommons.chapman.edu%2Fcusrd_abstracts%2F333&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:laughtin@chapman.edu
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The number of predicted protein
coding genes in three Fusarium

Introduction Overview of fungal effectors Key findings

*The F. Euwallacea genome is predicted to code

A

Cuticle Appressorium

Fusarium euwallacea is a fungus that has

. e . . ) Intercelular hypha species for 1297 putative effector proteins compared to
established symbiotic relationship with the beetle . P ]
Euwallacea aff. fornicata. The beetle bores through 1802 in F- graminerium and 3451 in F- oxysporum.
the tree bark and into the sapwood making long - cootasmic et 30000 *Around 500 predicted effector proteins in F.
tunnels in which it spreads the fungus'. The beetle TR 8 00 Euwallacea were not assigned to orthologs in the
feeds on the F. euwallacea that grows in these tunnels e 8 200 other two closely related fungal species within the
to survive and reproduce. However, the growth of the % 15000 genus fusarium. This suggests that some of these
fungus is detrimental to the plant as it obstructs water 8 10000 proteins could be unique to F Euwallacea and
and mineral transport in the plant xylem tissue, ool 'E play important roles in it's pathogenicity against
resulting in dieback, wilt and mortality of the host E] 00 wide-range of plant species.

Apoplastic effectors’ 0

tree'. Fungi, similar to bacteria, are well known to
secrete specialized proteins called effectors into the
plant cells to suppress plant immune responses and
create a favorable environment for growth and
reproduction2. The E. fornicata beetle and the F
euwallacea fungus attack more than 200 plant
species. The dieback disease caused by this beetle-
fungus complex is emerging as a serious threat to the + Test the expression of few candidate effector
Southern California’s landscape tree species as well proteins during the infection process using
as agricultural crops such as avocado, citrus, and quantitative real-time PCR (qPCR).

F. oxysporum F. euwalla cea F. gramin earum

Apoy nl- st receptors

Figure 1: Overview of fungal effector proteinse. After penetrating the
plant cell, the fungal haustoria release effectors (blue) which interact
with the host receptors (red). The intercellular hyphae also release
effectors in the apoplast (brown) which interact with the apoplastic
receptors.

Figure 3: Prediction of the protein coding genes. The y-axis
shows the number of proteins predicted and x-axis shows the
three fusarium species used in this study.

Future directions

Prediction of effector proteins from Orthologous relationship of F. euwallacea

olived. The goal of this project is to computationally three fungal pathogens effectors )
predict and annotate the candidate effector protfeins galp 9 oo . Srzrrﬁ;?;z t:f?ecrgfegro\t/;:]sslor:ndofidg:;fym&set
secreted by F. euwallacea. Better understanding of the 4000 C ; i
overall infection process and the role of these 2 wo £ w0 target plant proteins that they bind to during the
individual effectors could help us device new = 7% E w0 infection process.
strategies to combat this devastating pathogen. [N S .0
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Figure 4: Orthlogous relationship of the predicted F. euwallaceae

effector proteins with respect to the other fusarium species. Unassigned

category refers to proteins that do not show similarity to proteins in the

other fusarium species

*The whole genome shotgun sequences of F.
euwallacea were downloaded from NCBI and
subjected to de novo gene prediction using the
AUGUSTUS software*.

Figure 3: Prediction of effector proteins. The y-axis shows the
number of proteins predicted to be effectors and x-axis shows
the three fusarium species used in this study.
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