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Plant hormone-abscisic acid and ethylene
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Definition of Plant Hormone (phytohormone)

Substances that influence plant growth and
development at low concentration. Major classes
are abscisic acid, auxin, ethylene, cytokinin, and
gibberellin.
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Plant hormones

Abscisic acid (ABA,BEJE[i£): seed maturation and stress-response hormone
Gibberellins (GA, & 2): regulators of plant height and seed germination
Ethylene (C2H4; Z.%%); : the gaseous hormone

Auxin (B4R Z): the first discovered plant growth hormone
Cytokinins (ZHffE43342%): regulators of cell division

Brassinosteroid (SZfFEE[EEE): regulators of cell expansion and development
Salicylic acid (SA;7K#5E£): plant defense

Jasmonic acid (JA;ZEFEE): plant defense

Strigolactone (F A WNES): shoot branching hormone

Small peptides



Introduction

Abscisic acid (ABA): Bkj@l&; BS5EE

% 1950s: B-inhibitor complex reported by Thomas
Bennet-Clark and Ned Kefford; oat coleoptile (FeZFEEE)

% 1960s: abscisin Il (BJg&%), an abscission-accelerating
compound (young cotton fruit).

dormin ({REEZ), a dormancy-inducing factor
(sycamore leaves,Ja )

% 1965: abscisin Il = dormin discovered by Frederick
Addicott’s group in US.

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



Introduction

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

Abscission 1S more related to
ethylene(Z.%%).

vpl4d: ABA-deficient mutant
causes Viviparous(F\giiHF o)
phenotype in maize.

Susuki et al., 2006; Plant J 45



ABA Biosynthetic Pathway (&&EERRK)
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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.



A cro@® ABA biosynthesis
Islopentenyl diphosphate (via the terpenoid (T53E{E&%)) pathway)
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ABA affects plant growth and development

Vegetative growth (B84 E)
Seed dormancy and

germination (f&T-{RHRAIZZF)

Seed development and
maturation
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ABAZ2: short-chain dehydrogenase/reductase(SDR
R A G2 R )
___6% gluose
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A -ABA +50nM ABA
WT aba2 4-3 44 51 WT aba2 43 44 51

Hul
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4-3, 4-4, 5-1: ABA2EEFRT
MR LIRR Lin et al., 2007; Plant Physiol
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Germination (%)

Over-expression of ABA2 promotes seed dormancy
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(Lin et al., 2007; Plant Physiol)



Physiological effects of abscisic acid (ABA)

Seed development and maturation fﬁ{;{(’,ﬁaﬁ.‘;“o}cwrﬁng
active form

Seed dormancy

Stomatal regulation

Adaptation to stress

Plant size
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Root growth
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ABA2::GUS

ABA2 HEHERIA

Gene: Promoter + coding sequences
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Subcellular localization of ABA2 (ABA2ZE 5B R 4HiERINLE)

35S::ABA2-GFP
the cauliflower mosaic virus 35S promoter

CONTROL CAT-GFP ABA2-GFP

CAT & EARTALR




Conclusion :

-ABA2-overexpressed transgenic plants with
elevated ABA levels promote seed dormancy and
salt tolerance.
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-The basal levels of ABA are essential for
maintaining normal primary root elongation and
plant size.
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Heterophylly (FEZIEE): two different leaf shapes in a plant.

-Aquatic plants (KAt display heterophylly leaves, submerged leaves (7K4E
#)and aerial leaves(7K_|- ).

Submerged leaves(7K4EE): longer, thinner, more dissected, few or no
stomata

Aerial leaves(7/K_EE): shorter, thicker and broader, stomata

-Environmental factors (3Z3E[XZ)for heterophylly: osmotic stress, CO, Conc.,
high temp., water depth, light quality----.

-Plant hormones associated with heterophylly: ABA(EJ=1%), ethylene(Z %)
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Heterophylly : aquatic(K4:), semi-aquatic, land
plants(fz£4:), and geophytic plants (3t NZFHEY) » 41EH &)

Heterophylly has been proposed as a survival
strategy that allows plants to adapt to
environmental change during their life cycle by
evolving developmental plasticity in leaves.
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Comparison of heterophyllous rosette leaves and ABA
contents between Longiflorum and Oriental lilies
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Heterophyllous rosette leaves are regulated by ABA

L. oriental hybrid ‘Casa
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Morphological comparison of Longiflorum and Oriental lilies
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Abscisic Acid: A Novel Nutraceutical &%
for Glycemic Control iz i)

Elena Zocchi'*, Raquel Hontecillas™*, Andrew Leber®, Alexandra Einerhand®,
Adria Carbo?, Santina Bruzzone', Nuria Tubau-Junis, Noah Philipson®,

Victoria Zoccoli-Rodriguez®, 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 1*(, Agusti Villar 2 Anna Mula 2, Andrea Zangara 2,3,#() Ester Risco 2,
Carsten R. Smidt %, Raquel Hontecillas >, Andrew Leber ® and Tosep Bassaganya-Riera °

Nuh ients 2[}19 II 1?'3? dm 10. 3390/111111[}81?'3?
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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.



ABA Levels in Common Foods
Food Part ABA, ug/g Reference
Eureka lemon Dried peel B iz | 6.5 EF|REEE J. Exp. Bot., 1991, 42 (241), 1083-1088.
Lisbon lemon Dried peel 7.8 HHTAERS J. Exp. Bot., 1991, 42 (241), 1083-1088.
Red blush grapefruit Dried peel 3.6 ALE A&&M|  J. Exp. Bot., 1991, 42 (241), 1083-1088.
Marsh white grapefruit Dried peel 3.7 BEftB&EEM J. Exp. Bot., 1991, 42 (241), 1083-1088.
Washington Navel Orange Dried peel 6.4 FETS 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 JEINEH 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 [RAL Planta 1983, 157, 371-375
Bean Leaves 0.08 Planta 1983, 157, 371-375
Fig Whole 0.73 EER Magnone, The FASEB Journal fj.15-277731.
Bilberry Whole 0.4 EUNEEE Magnone, The FASEB Journal fj.15-277731.
Apricot Whole 032 H{R Magnone, The FASEB Journal fj.15-277731.
Banana Whole 0.22 Magnone, The FASEB Journal fj.15-277731.
Potato Whole 0.03 Magnone, The FASEB Journal fj.15-277731.
Soy milk Whole 0.03 ZH% Magnone, The FASEB Journal fj.15-277731.
Apple Whole 0.024 Magnone, The FASEB Journal fj.15-277731.
Olive Whole 0.016 & Magnone, The FASEB Journal fj.15-277731.

biotherapeutics

1800 Kraft Dr., Suite 200, Blacksburg , VA , 24060



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. _ j‘

lanthionine synthetase: =EF&:1ii & ME & R
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Anti-diabetic
effects

Abscisic acid enriched fig extract promotes insulin sensitivity by
decreasing systemic inflammation and activating LANCL?2 in skeletal
muscle

Andrew Leber, Raquel Hontecillas, Nuria Tubau-Juni, Victoria Zoccoli-
Rodriguez, Bret Goodpaster & Josep Bassaganya-Riera

Scientific Reports | (2020) 10:10463 | https://doi.org/10.1038/s41598-020-
67300-2
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