The oth International Horticulture Research Conference
October 19 - 22, 2022, Wuhan, China & Zoom Webinar

The signal transduction in phytomelatonin-induced watermelon resistance to
abiotic and biotic stresses

Hao Li'*, Yanliang Guo*, Jingjing Chang*, Zhixiang Lan", Jingyi Yan', Zhuangzhuang Su*, Xian
Zhang*

! College of Horticulture, Northwest A&F University, Yangling 712100, Shaanxi, China
“Corresponding author. Email: Ihyy@nwafu.edu.cn

Abstract

Melatonin  (N-acetyl-5-methoxytryptamine), a highly conserved molecule, is
ubiquitous throughout animals, plants, and all the other kingdoms. Since the first
studies showed that melatonin indeed exists in plants, numerous subsequent studies
have proven melatonin plays important roles in the regulation of plant defense against
various abiotic and biotic stresses; however, the underlying mechanisms remain
largely unknown. In recent years, we identified the first melatonin biosynthetic gene
CICOMT1 cloned from a species in the Cucurbitaceae and confirmed that CICOMT1
is a positive regulator of plant tolerance to abiotic stresses. Furthermore, we revealed
the role and mechanism of phytohormones (e.g. MeJA and ABA) and second
messengers (e.g. H,O, and Ca**) in melatonin-mediated plant resistance to stresses.
For instance, we reported that H,O; is essential for melatonin-induced glutathione and
subsequent oxidative stress tolerance in cucumber. Under cold stress, melatonin and
ABA interaction is involved in grafting-induced cold tolerance by inducing the
accumulation of methyl jasmonate (MeJA) and H,0,. MeJA subsequently increases
melatonin accumulation, forming a self-amplifying feedback loop that leads to
increased H,O, accumulation and cold tolerance. Furthermore, positive interaction
between H,0, and Ca®* mediates melatonin-induced CBF pathway and cold tolerance.
Under salt stress, melatonin confers plant tolerance by improving photosynthesis and
redox homeostasis. Under drought stress, alkanes (C29 and C31) - mediated
intracuticular wax accumulation contributes to melatonin- and ABA-induced drought
tolerance. Under fusarium wilt and aphid stress, melatonin-induced plant resistance
essentially involves MeJA and H,S. Taken together, our series of studies provide
novel insight into the mechanism of melatonin-induced plant resistance to abiotic and
biotic stresses. Based on these findings, we also have developed a series of plant
inducible resistance techniques to benefit the agricultural production.
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