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Role Of HEMOMUCIN-LIKE4 Gene In Arabidopsis thaliana Defense Responses

Yaghoub Ahmadyousefi

There are Some Important Defense Elements were Already Established in Single Cell Ancestor Before
the Separation of Plants and Animals. HEMOMUCIN-LIKE4 (HML4) is an Arabidopsis Protein with
Similarity to an Innate Immune Receptor of Drosophila melanogaster (HEMOMUCIN). HML4
Belongs to Hemomucin-Like (HML) Gene Family, a Subgroup of Strictosidine Synthase-Like (SSL)
Superfamily in Arabidopsis thaliana, with Four Genes (AtSSL4-AtSSL7 or HML1-HML4).
Bioinformatics Analysis Revealed Similarity of HML Genes to the Drosophila HEMOMUCIN SSL
Domain (More Than 86% Similarity). According to Transcriptional Analysis in Response to Salicylic
Acid, Methyl Jasmonate, Ethylene, Alternaria brassicicola, Botrytis cinerea and Cucumber mosaic
virus, These Genes Presumably Have a Role in Plant Defense Responses. HML4 is the Most
Responsive of the Four Genes and May be More Important in Plant Defense Reactions. Furthermore,
HMLA4 is the Only Gene From HML Genes That is Induced Very Strongly in Wounding Condition. To
Investigate Whether HML4 Gene Has a Role in Plant Immunity, We Drop-Inoculated Arabidopsis
Plants with Spores of B. cinerea in Different Conditions: 5 Weeks-Old Stage, 8 Weeks-Old Stage
(Presence of Senescence) and Wounding Condition. Comparative Resistance of Knockout Mutants
(hml4 and HML-RNAI5) and Overexpressed Mutants (35S::HML4 and HML-RNAI32) in Different
Conditions Support a Model in Which the HML4 Gene Has a Positive and Also Negative Regulatory
Function in Plant Defense Responses Against B. cinerea. Expression Level of HML4 Determines it’s
Regulatory Function in Different Conditions. We Showed That Optimal Expression of HML4 Confers
Resistance Against B. cinerea (Positive Regulatory) and When the Expression of HML4 Arises From
an Optimal Threshold, Results to Disruption of Defense Response Against B. cinerea (Negative
Regulatory). Two Opposite Functions of HML4 May be Result of Interactions Between Different
Signaling Pathways That Influence Resistance to Necrotrophic Pathogens Such as B. cinerea.
Regulatory Function of HML4 Depends on Developmental Stage and Other Conditions Such as
Wounding That Influence Expression Level of HML4 and Confers Resistance or Susceptibility

Against Necrotrophic Pathogen B. cinerea.

Key Words: Botrytis cinerea, Negative regulator, Positive regulator, Resistance, Signal transduction
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