Plant hormone-abscisic acid and ethylene
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Plant hormones--- Abscisic acid (ABA) and ethylene

(VIR S-AR BT Z%) Definition of Plant Hormone (phytohormone)

Substances that influence plant growth and
development at low concentration. Major classes

Institute of Plant and Microbial Biology are abscisic acid, auxin, ethylene, cytokinin, and
Academia Sinica gibberellin.
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Plant hormones ]
Introduction
Abscisic acid (ABA): Ek/EEE; fRTsTs

*1950s: B-inhibitor complex reported by Thomas
Ethylene (C2H4; Z.§%); : the gaseous hormone Bennet-Clark and Ned Kefford; oat coleoptile (GHEZREESY)

Auxin (Y74 F#F): the first discovered plant growth hormone *1960s: abscisin Il (EEE%), an abscission—accglerating
compound (young cotton fruit).

Abscisic acid (ABA,BEf&Hi&): seed maturation and stress-response hormone

Gibberellins (GA,}§%)2%): regulators of plant height and seed germination

Cytokinins (4Hff153243&): regulators of cell division dormin (fkHE), a dormancy-inducing factor

Brassinosteroid (SEAFIEEIES): regulators of cell expansion and development (sycamore leaves f#Efs)
Salicylic acid (SA;7KASES): plant defense *1965: abscisin Il = dormin discovered by Frederick

Addicott’s group in US.
Jasmonic acid (JA;ZEFHE): plant defense

Strigolactone (% £ HE): shoot branching hormone

. Crozier et al., 2000 in Biochemistry and
Small pEpUdeS Molecular Biology in Plants



Introduction

Contrary to its name, ABA does
not induce abscission (Eff&).

Abscission is more related to
ethylene(Z.f%).

vpl4: ABA-deficient mutant

causes Viviparous(ZNHiEg )
phenotype in maize.

Susuki et al., 2006; Plant J 45

A novel plant ABA biosynthetic route
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Figure 7. Schematic representation of the classic ABA biosynthetic pathway and the alternative, ABA1-independent ABA
biosynthetic pathway.
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NCED: 9-cis-epoxycarotenoid dioxygenase
SDR: short-chain dehydrogenase/reductase
AO: aldehyde oxidase

MCSU: molybdenum cofactor sulfurase

AB'},,CGHA' AAO3 ABA3 Abscisic alcohol
Seo & Kosiba, 2002
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ABA affects plant growth and development
Vegetative growth (B#4 )

Seed dormancy and Col-0

germination (BEFREERIEZE)
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luchi et al., 2001; Plant J 27: 325-333

ABAZ2: short-chain dehydrogenase/reductase(SDR
vk payei=d it )
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Sugar effects on plant growth and development partially go through

ABA biosynthesis and signaling (BEEEZEM Y4 RHE » o2& H
ABALEL BAYE B EIE)
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Over-expression of ABA2 promotes seed dormancy
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(Lin et al., 2007; Plant Physiol)
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ABA2 HISHERFIR

Gene: Promoter + coding sequences
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-It is estimated that 34% of adults in the U.S. have metabolic
syndrome.

-About 28.3 million Americans have type 2 diabetes (T2D)
and over 20% of middle-aged adults have prediabetes.

Abscisic Acid: A Novel Nutraceutical &&
for Glycemic Control (igz=miE)

Elena Zocchi'*, Raquel Hontecillas***, Andrew Leber?, Alexandra Einerhand?,
Adria Carbo?, Santina Bruzzone', Nuria Tubau-Juni®, Noah PhilipsonZ,
Victoria Zoccoli-Rodrigusz®, Laura Sturla’ and Josep Bassaganya-Riera™

Frontiers in Nutrition 4: 24 (2017)

Abscisic Acid Standardized Fig (Ficus carica) Extracts
Ameliorate Postprandial Glycemic and Insulinemic
Responses in Healthy Adults

Fiona S. Atkinson *(, Agusti Villar 2, Anna Mula 2, Andrea Zangara 23+, Ester Risco 2,
Carsten R. Smidt *. Raauel Hontecillas >. Andrew Leber * and losep Bassaganya-Riera *
Nutrients 2019, 11, 1757; doi:10.3390/nu11081757
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ABA Levels in Common Foods

Food Part ABA, pg/g Reference

Eureka lemon Dried peel Fza | 6.5 EFHRREE J. Exp. Bot., 1991, 42 (241), 1083-1088.
Lisbon lemon Dried peel 7.8 AR J. Exp. Bot., 1991, 42 (241), 1083-1088.
Red blush grapefruit Dried peel 3.6 ALE A&l . Exp. Bot, 1991, 42 (241), 1083-1088.
Marsh white grapefruit Dried peel 3.7 EffE%i&H|  J. Exp. Bot, 1991, 42 (241), 1083-1088.
Washington Navel Orange Dried peel 6.4 g J. Exp. Bot,, 1991, 42 (241), 1083-1088.
Washington Navel Orange Dried peel 8.3 J. Exp. Bot., 1991, 42 (241), 1083-1088.
Tall Satsuma mandarin Dried peel 2.9 SRINERT J. Exp. Bot., 1991, 42 (241), 1083-1088
Dwarf Satsuma mandarin Dried peel 8.3 J. Exp. Bot,, 1991, 42 (241), 1083-1088.
Orange Rind 1.1 Planta 1983, 157, 371-375

Avocado Mesocarp 7.6 EREL Planta 1983, 157, 371-375

Bean Leaves 0.08 Planta 1983, 157, 371-375

Fig Whole Magnone, The FASEB Journal fj.15-277731.
Bilberry Whole Magnone, The FASEB Journal f}.15-277731.
Apricot Whole Magnone, The FASEB Journal fj.15-277731.
Banana Whole Magnone, The FASEB Journal fj.15-277731.
Potato Whole 0.03 Magnone, The FASEB Journal f}.15-277731.
Soy milk Whole 0.03 GHE Magnone, The FASEB Journal fj.15-277731.
Apple Whole 0.024 Magnone, The FASEB Journal f[.16-277731.
Olive Whole 0.016 i Magnone, The FASEB Journal f].15-277731.
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Innovative Pathway - LANCL2

+ABA binds to lanthionine synthetase C-like 2 (LANCL2) and
signals through Akt/mTORC2.

Exerts anti-diabetic actions by up-regulating glucose
transporter Glut4.

lanthionine synthetase: =¥ & s & kS

Anti-diabetic
i

Abscisic acid enriched fig extract promotes insulin sensitivity by effects

decreasing systemic inflammation and activating LANCL2 in skeletal

muscle

Andrew Leber, Raquel Hontecillas, Nuria Tubau-Juni, Victoria Zoccoli- 7o\ . .
Rodrigues, Bret Goodpaster & Josep Bassaganya:Riera ) biotherapeutics
Scientific Reports | (2020) 10:10463 | https://doi.org/10.1038/541598-020- A

67300-2
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