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a- Biosynthesis of IAA

Thimann (1935)
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b-Free Versus Bound Auxins
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2- Enzymolysis (enzymatic breakdown)
3- Autolysis (self-digestion)
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C- Destruction of IAA [AAC. 5

1- Enzymatic oxidation (IAA oxidase)
2- Photo oxidation

D- Synthetic Auxins
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Auxin Transport

F. Went (1934): basipetal

Jacobs (1961): perogeil 1

basipetal 3
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Danielli (1954) v

1l 03 05 Lo 5 1 ol 55 b &S > Sl s

Aab diffusion ce wl mio Wb S 5 S o S )
g3 gl S plie slag s Al 4 LL S 5 -Y
AT S Bl ol OV S Y

Al polamt] ol S5 S gl e S e ¥
as OLES LT 1SS Wb s sie Jizte o7 ST 5 -0



Cc Col

5

d Light-grown 1t4(2YY6) seedlings
have increased [3H]-IAA
root basipetal auxin transport.

= IAA transport
Tissue source (fmol)?

Col 5.05+0.24

4(2YY6) 6.16 + 0.290

aThe results are pooled from four experiments
of ten seedlings per treatment; the

average and SE are reported.

bSignificantly different as judged by Student's
ttest, P = 0.005.

H4(2YY6)
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Cnrtexl
Elongation zone

Root tip

Figure 5. The inverted

umbrella model of [AA

fransport in roots. [AA

moves downward in the

stele and then returns a

short distance to the
fing zone in the out
ical tissues.
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pH &5||pH 7.0

Figure 3. Components of transmembrane
awxin transport according to the chemmosmotic
polar diffusion model (33). A membrane pH
gradient (maintained by plasma membrane H -
ATPases) dnwves diffusive accumulation of
undissociated acain molecules. At the higher
pH of the cytoplasm, some of the awun
molecules which enter the cell dissociate. The
plasma membrane 15 relatively impermeable to
auxin amons (LAA"), which are “frapped” in
the cytoplasm and can only exst or enter the
cell through the action of specific influx
(upper; light shading) and efflux (lower; heavy
shading) carrier systems. Asymmefry in the
distribution of the two carner systems, more
especially the efflux carrier. results in a net
polar transport of auxin through the cell.

Chemiosmotic 4.5

IAAH

TAA ks Jusi

Low pH

2— Cell wall

Cytoplasm

Auxin anion carrier

IAAH




A component of auxin transport, which is highly polar, appears to be catalyzed by
auxin efflux carriers, membrane proteins thought to pump auxin molecules from
the interior of cells into the surrounding extracellular space, or apoplast, from
where they can enter neighboring cells. In this model, an asymmetric distribution
of auxin carrier proteins within the plasma membrane, defines the direction of

auxin transport.



Polar transport of auxin

Plasma membrane

Transport at ~1 cm/hr
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E- Physiological Effects of IAA

|- Cellular Elongation AR PSR- S PN
S O J b -



The acid growth hypothesis
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— Cellulose fiber

It WAl 1. Auxin causes

cells to pump
Enzyme hydrogen ions
(inactive) into the cell wall.

Cross-bridge

. pH in the cell
_ wall decreases,
Active activating
enzyme enzymes that
break cross-
bridges between
cellulose fibers
in the cell wall.

. Cellulose fibers
loosen and
allow the cell to
expand as turgor
pressure inside
the cell pushes
against the
cell wall.
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cell wall
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2- Phototropism




Phototropic responses including the bending
of growing stems to sources of light with
blue wavelengths (460-nm range)

cGraw-Hill Companies, Inc. Permiszion required for reproduction or display.

Copyright & The
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\ \ Green — I

i\ 1

Coleoptile does

Coleoptile bends not bend toward
toward light with light without
blue wavelength blue wavelength
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Phototropisms

photoreceptor

A blue-light receptor phototropin 1 (PHOT1)
has been characterized

-Has two regions

-Blue-light activates the light-sensing
region of PHOT1

-Stimulates the kinase region of
PHOT1 to autophosphorylate

-Triggers a signal transduction
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Phototropisms
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Cell
membrane

Blue light

1. Light with blue wavelengths strikes plant 2. Blue light is absorbed by PHOT1, causing 3. This conformational change results in auto-
cell membrane with phototropin 1 (PHOT1). a change in conformation. phosphorylation, triggering a signal transduction.

A protein kinase is a kinase enzyme that modifies other molecules, mostly proteins, by chemically adding phosphate gr?)gr?s
to them (phosphorylation)









Responses to Gravity

Gravitropism is the response of a plant to the
gravitational field of the Earth

-Shoots exhibit negative gravitotropism;
roots have a positive gravitropic response
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Responses to Gravity

In shoots, gravity is sensed along the length of
the stem in endodermal cells surrounding
the vascular tissue

-Signaling is in the outer epidermal cells

In roots, the cap is the site of gravity
perception

-Signaling triggers differential cell elongation
and division in the elongation zone
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Based on data from The Arabidopsis Book. Figure
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Gravitropism
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+ Plants may detect gravity by settling of statoliths, specialized
plastids containing dense starch grains located in lower
portions of cells (in roots, certain root cap cells)

Aggregates at lower points trigger redistribution
calcium, which causes lateral transport of auxin
root

Calcium/auxin accumulate on lower side of
root's zone of elongation

At high concentrations, auxin inhibits cell
elongation, slowing growth on root's lower side

More rapid elongation on upper side causes
root to curve as it grows

(b) Statoliths settling

Still occurs in plants w/no statoliths (dense organelles, in addition to
starch granules, may contribute to gravity detection)
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3- Geotropism




Stem Response to Gravity

Auxin accumulates on lower side of the stem

-Results in asymmetrical cell elongation
and curvature of the stem upward

Two Arabidopsis mutants, scarecrow (scr)
and short root (shr) do not show a normal
gravitropic response

-Due to lack of a functional endodermis
and its gravity-sensing amyloplasts
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Root Response to Gravity

Lower cells in horizontally oriented root cap
are less elongated than those on upper side

-Upper side cells grow more rapidly causing
the root to ultimately grow downward

Auxin may not be the long-distance signal
between the root cap and elongation zone

-However, it has an essential role in root
gravitotropism
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