AP Bio 12		Prezi Notes #3: Hormone Control	Crazy Controller:

Big Questions:
1. Why is communication between cells necessary?
2. How is cellular communication used in multicellular life?
3. How do mechanisms of cellular communication demonstrate a shared evolutionary history among organisms?

Theory: How Cells Communicate (A review of cellular communication)
[image: ]
The 3 Phases of Signal Reception:
Molecules are required! "Ligands"



Local Signals: released by cells, received by neighbours













[image: ]Distance Signals: The Systems that send distance signals are the nervous and endocrine systems.
These are the major regulatory systems in animals.
There is a good deal of interplay between all signaling systems













[image: ]Two Kinds Of Hormone Molecules
Different Reception				Different Chemistry
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What kind of hormone is epinephrine?
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Different Responses: 







[image: ]
Epinephrine is a polar amine ligand: Epinephrine signal transduction is mediated by G-Protein linked receptors.
G-Proteins are very common signal relay proteins for membrane receptor ligands.
"G-Protein" means it is associated with GTP
AMP is high when ATP is low




[image: ]Lipid Hormones Tend To Have Longer Term Effects than Peptides
Estrogen is responsible for long term changes in sexual cycles (menstruation, puberty).
Estrogen activates long term responses by changing protein expression in cells.
{Vitellogenin is a precursor to nutritive egg yolk proteins present in all egg producing female animals}






Advanced Considerations:
[image: ]		[image: ]

The Role of The Second Messenger: Internal signaling molecules released due to external ("first") signals
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Applications: Why Cells Communicate (Multicellular Version)
[image: ]The Immune System demonstrates Local Signaling 

Pheromones: Signaling Molecules that are released by one organism and received by another[image: ]

Nervous Systems: you've already done this!!
Metamorphosis in Arthropods: Three major hormones are responsible for the total breakdown and reorganization of juvenile arthropods into adult forms (and its ensuing awesomeness).
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[image: ]Mammals: The Endocrine System
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Plants: have hormones too!
	Hormone		Where produced/found				Major Function
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Make Sure You Can:
1. Compare the uses of cell signaling in different lineages of organisms.
2. Identify common features in all cell signaling mechanisms.
3. [bookmark: _GoBack]Compare different modes of cell signaling in animal systems
4. Diagram the processes by which signal transduction occurs in multicellular animals, including steroid and lipid hormone signaling pathways
5. Diagram the regulatory effects of various hormones in animals and plants, at the cellular and system-wide levels of organization.
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Table 45.1 Major Human Endocrine Glands and Some of Their Hormones (continued)

Representative
Gland Hormone Chemical Class ‘Actions Regulated By
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Overview of Plant Hormones

| Hormone| Where Produced or Found in Plant Major Functions

Auxin (IAA) Shoot apical meristems and young leaves are the
primary sites of auxin synthesis. Root apical meristems
also produce auxin, although the root depends on the
shoot for much of its auxin. Developing seeds and
fruits contain high levels of auxin, but it is unclear
whether it is newly synthesized or transported from
maternal tissues.

These are synthesized primarily in roots and trans-
ported to other organs, although there are many
minor sites of production as well.

Cytokinins

Gibberellins Meristems of apical buds and roots, young leaves, and

developing seeds are the primary sites of production.
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dominance; functions in phototropism and gravi-
tropism; promotes vascular differentiation; retards
leaf abscission.

Regulate cell division in shoots and roots; modify api-
cal dominance and promote lateral bud growth; pro-
mote movement of nutrients into sink tissues;
stimulate seed germination; delay leaf senescence.

Stimulate stem elongation, pollen development,
pollen tube growth, fruit growth, and seed develop-
ment and germination; regulate sex determination
and the transition from juvenile to adult phases.
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SUrUIaLE Seeu genTImauon; Ueiay 1ear Senescence

Gibberellins Meristems of apical buds and roots, young leaves, and Stimulate stem elongation, pollen development,
developing seeds are the primary sites of production. pollen tube growth, fruit growth, and seed develop-
ment and germination; regulate sex determination
and the transition from juvenile to adult phases.

Brassinosteroids These compounds are present in all plant tissues, Promote cell expansion and cell division in shoots;
although different intermediates predominate in promote root growth at low concentrations; inhibit
fferent organs. Internally produced brassinosteroi root growth at high concentrations; promote xylem
act near the site of synthe: differentiation and inhibit phloem differentiation;
promote seed germination and pollen tube

elongation.

Abscisic acid (ABA) Almost all plant cells have the ability to synthesize Inhibits growth; promotes stomatal closure during
abscisic acid, and its presence has been detected in drought stress; promotes seed dormancy and in-
every major organ and living tissue; may be trans- hibits early germination; promotes leaf senescence;
ported in the phloem or xylem. promotes desiccation tolerance.

Strigolactones These carotenoid-derived hormones and extracellular Promote seed germination, control of apical domi-
signals are produced in roots in response to low nance, and the attraction of mycorrhizal fungi to
phosphate conditions or high auxin flow from the root.
the shoot.

Ethylene This gaseous hormone can be produced by most parts Promotes ripening of many types of fruit, leaf abscis-
of the plant. It is produced in high concentrations. sion, and the triple response in seedlings (inhibition
during senescence, leat abscission, and the ripening of of stem elongation, promotion of lateral expansion,
some types of fruits. Synthesis is also stimulated by and horizontal growth); enhances the rate of senes-
wounding and stress. promotes root and rot hait formation pro_
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abscisic acid, and its presence has been detected in
every major organ and living tissue; may be trans-
ported in the phloem or xylem.

These carotenoid-derived hormones and extracellular
signals are produced in roots in response to low
phosphate conditions or high auxin flow from

the shoot.

Strigolactones

Ethylene This gaseous hormone can be produced by most parts
of the plant. Itis produced in high concentrations
during senescence, leaf abscission, and the ripening of
some types of fruits. Synthesis is also stimulated by

wounding and stress.
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drought stress; promotes seed dormancy and in-
hibits early germination; promotes leaf senescence;
promotes desiccation tolerance.

Promote seed germination, control of apical domi-
nance, and the attraction of mycorrhizal fungi to
the root.

Promotes ripening of many types of fruit, leaf abscis-
sion, and the triple response in seedlings (inhibition
of stem elongation, promotion of lateral expansion,
and horizontal growth); enhances the rate of senes-
cence; promotes root and root hair formation; pro-
motes flowering in the pineapple family.
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Some Major Plant Responses

Environmental Stress

Drought

Flooding

Salt

Heat

Cold

Major Response

ABA production, reducing water loss by closing
stomata

Formation of air tubes that help roots survive
oxygen deprivation

Avoiding osmotic water loss by producing solutes
tolerated at high concentrations

Synthesis of heat-shock proteins, which reduce
protein denaturation at high temperatures

Adjusting membrane fluidity; avoiding osmotic
water loss; producing antifreeze proteins
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