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Methodology for Extraction, Purification and
Determination of PGs
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Tissue to be assayed
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Cut surface of the tissue placed on
an agar plate containing an antioxidant
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Plant growth substance allowed
to diffuse in a water saturated atmosphere
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Agar blocks can be used in desired bioassay
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(2-Purification of Extract) o jlas )l I>-Y
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v' a-Bioassays Sl sl i
v" b-Physiochemical methods
-Gas-liquid chromatography (GC)
-High performance liquid chromatography (HPLC)
v" c-Immunological method
-Enzyme-linked immunosorbent assay (ELISA)
-Radio immunoassays (RIA)
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Yopp et al (1986)
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2-Bioassays for determination of structure-activity relationships
S PGS o3 5 K Calisen slizel gl 1y (28 T1s 55 Coslis oS Sl gla Jroin
(ol o) das o 0L el alie Slacd Ol b

3-Detection and screening bioassays
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4- Total class activity bioassays
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5- Simple equipment bioassays
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Selected Auxin Bioassays

1- Avena (oat) coleoptile curvature bioassay
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2- Nicotinia (tobacco) gene expression bioassay
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Selected Auxin Bioassays

4- Phaseolus (bean) internode bioassay
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5- Vigna (mung bean) adventitious root induction bioassay
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Selected Gibberellin Bioassays

1- Hordeum (barley) endosperm reducing sugar production bioassay
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2- Rumex (broad leaf duck) leaf bioassay
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3- Lactuca (lettuce) hypocotyl bioassay
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4- Dwarf maize (corn), rice and pea bioassay
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Selected Cytokinin Bioassays

1- Nicotinia (tobacco) stem pith callus bioassay
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2- Nicotinia (tobacco) gene expression bioassay
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Selected Cytokinin Bioassays

4- Glycine (soybean) hypocotyl elongation bioassay
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5- Amaranthus (pigweed) dark betacyanin promotion bioassay
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Selected Abscisic Acid Bioassays

1- Lactuca (lettuce) seed germination inhibition bioassay
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2- Gossypium (cotton) petiol abscission bioassay
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3- Oryza (rice) seedling growth inhibition bioassay
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4- Commelina (day flower) stomatal closure bioassay
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Selected Ethylene Bioassays

1- Pisum (pea) etiolated stem inhibition, swelling and diageotropism
induction (triple response) bioassay
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2- Lycopersicom (tomato) leaf and stem epinasty induction
bioassay
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Selected Ethylene Bioassays

3- Fruit-ripening promotion bioassay
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4- Gossypium (cotton) debladded cotyledonary petiol
abscission bioassay
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Selected Brassinosteroid Bioassays

1- Phaseolus (bean) first internode bioassay
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2- Oryzae (rice) lamina inclination bioassay
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3- Pisum (pea) inhibition test
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b-Physiochemical Assays

1- GC (Capillary Gas Chromatography)
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2-HPLC (High Performance Liquid
Chromatography)
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1-GC (Capillary Gas Chromatography)
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2-HPLC (High Performance Liquid
Chromatography)
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Radio Isotope Detector (RIA)
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Flurometric detection
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4 - Chemistry, Biological effects and
Mechanism of action of PGs

Dose-response Curve

Relative Response
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1- Steroids Hormones

ol Cytoplasm Nucleus




Steroid Hormones

» Steroid hormones are lipophilic (fat-loving) — meaning they can freely diffuse across the plasma membrane of a cell

» They bind to receptors in either the cytoplasm or nucleus of the target cell, to form an active receptor-hormone complex

» This activated complex will move into the nucleus and bind directly to DNA, acting as a transcription factor for gene expression
» Examples of steroid hormones include those produced by the gonads (1.e. estrogen, progesterone and testosterone)
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Mechanism of Action

1- Peptides Hormones

Plasma
membrane Cytoplasm
Hormone Receptor
B Cydlic AMP from ATP ks
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for 2 glven response



Peptide Hormones

» Peptide hormones are hydrophylic and lipophobic (fat-hating) —

meaning they cannot freely cross the plasma membrane

» They bind to receptors on the surface of the cell, which are typically coupled to internally anchored proteins (e.g. G proteins)
» The receptor complex activates a series of intracellular molecules called second messengers, which initiate cell activity
» This process is called signal transduction, because the external signal (hormone) is transduced via internal intermedianes

» Examples of second messengers include cyclic AMP (cAMP), calcium ions (Caz*), nitric oxide (NO) and protein kinases
» The use of second messengers enables the amplification of the initial signal (as more molecules are activated)
» Peptide hormones include insulin, glucagon, leptin, ADH and oxytocin
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Regulatory Factors in Hormone Action:
Level, Location and Signal Transduction

The way in which a plant hormone influences
growth and development depends on:

1) The amount present: this is regulated by biosynthesis,
degradation and conjugation.

2) The location of the hormone: this is affected by movement or
transport.

3) The sensitivity (or responsiveness) of the tissue: this involves
the presence of receptors and signal-transduction chain
components.



