DEPARTMENT OF CHEMISTRY AND ENVIRONMENTAL SCIENCE
SEMINAR SERIES

SPRING 2025
WEDNESDAY, MARCH 26
TIERNAN HALL – LECT. HALL 2
1:00PM-2:20PM

                                             GUEST SPEAKER

Guillermo Jimenez-Aleman 
Assistant Professor
Department of Chemistry & Environmental Science
NJIT
TOPIC
Jasmonate Biosynthesis and Signaling: Lessons from Marchantia
ABSTRACT
In the model bryophyte Marchantia polymorpha, omega-3 polyunsaturated fatty acids (n3PUFAs) containing 16-, 18-, or 20-carbon atoms (C16, C18, or C20) serve as precursors for bioactive jasmonates (phytohormones controlling several key processes for plant survival). However, how omega-3 fatty acid desaturases (n3FADs) contribute to the production of n3PUFAs and jasmonates remain unexplored. In my talk, I will describe two n3FAD enzymes in the liverwort Marchantia polymorpha. MpFAD3, localized to the endoplasmic reticulum, prefers arachidonic acid (ARA, 20:4n6) as the substrate thus controlling the biosynthesis of C20-derived jasmonates. On the other hand, MpFAD7, localized to the chloroplast, takes hexadecadienoic acid (HDA, 16:2n6) and linoleic acid (LA, 18:2n6) as substrates more efficiently and regulates the production of C16/18-derived jasmonates. These enzymes have some redundant activity as evidenced by increased n6PUFA levels in a doble Mpfad3fad7 mutant compared to single mutant lines individually. All three mutants, the two single and the double, were more resistant to Fusarium oxysporum infection compared to the wildtype plants, in line with previous results obtained with jasmonate biosynthesis or signaling mutants. Remarkably, Spodoptera exigua caterpillars performed equally badly in wildtype and Mpfad3fad7 plants despite being the last one fully depleted of jasmonate dependent defenses. Overall, results suggest that two conserved but specialized n3FADs control n3PUFAs and jasmonate biosynthesis in Marchantia, and that food quality contributes to insect performance in addition to jasmonate-dependent plant defenses.  
Lab research:

We are broadly interested in plants and their interaction with the environment. We focus on “seed-free” plants, i.e. bryophytes, but occasionally investigate crop plants like maize. Our scope is broad, ranging from chemical biology and chemical ecology to molecular biology of this ‘obscure’ plant lineage. The focus of our research activities centers on chemical ecology and signaling of small airborne molecules in the model non-vascular plant Marchantia polymorpha. Plants’ natural products and synthetic biology are also at the core of our research. We aim to elucidate the cannabinoid biosynthesis pathway in Radula species. Remarkably, these non-seeded plants possess the unique capability to synthesize cannabinoids structurally similar to those found in Cannabis despite more than 400 million years of independent evolution. 
We adopt interdisciplinary approaches harnessing the power of chemistry, biochemistry, and molecular biology to interrogate plants and gather valuable knowledge for sustainable innovations in medicine, agriculture, and industry.
Seminar Coordinator:

Dr. Trevor Del Castillo, Assistant Professor

trevor.delcastillo@njit.edu
