
Auxin
Indole-3-acetic acid

(IAA)
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Synthetic auxins are used as selected herbicides.
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5 aspects for auxin are important
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Biosynthesis of auxin 1

Try-dependent

Try-
independent
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(details)
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Function of auxin 5
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Cell elongation by increasing the plasticity of the cell wall

Differentiation of vascular tissue in shoot apex and calluses

Division of the vascular cambium in the spring

Maintainance of apical dominance by stimulating ethylene production which inhibits lateral bud growth

Gene expression for growth and synthesis of cell wall material for secretion by dictyosomes

Initiation of adventitious root growth in cuttings

Fruit growth (auxin produced by developing seeds)

Suppression of abscission of fruits and leaves

Inhibition of flowering

Activation of (photo-)tropic responses

Control of aging and senescence, dormancy of seeds

Promotion of growth of vascular tissue in healing of wounds

Function of auxin 5
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← Light

Phototropism and auxin
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Experiments for auxin
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Figure 1 

Current Biology 2017 27R864-R865DOI: (10.1016/j.cub.2017.05.024) 

Apical dominance

Repression of lateral 
primodia development
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Long distance
Unidirectionally (only hormone known to be transported polarly and unidirectionally) 

Direction is basipetal i.e. from shoot apex to the base direction
The basipetal transport in the stem occurs through the vascular parenchyma tissue

Apoplastical transport

Efflux from cell, cell to cell transport
Auxin efflux through the plasma membrane (PINs proteins)

Diffusion across the middle lamella before entering the cell below. 
The polar transport is energy dependent and independent of gravity

Efflux inhibitors: synthetic compounds TIBA (2, 3, 5 – triidobenzoic acid) and NPA (naphthylphthalamic acid) 

Auxin influx
two different mechanisms:

i. Passive diffusion of the protonated (IAA) (lipophilic) across the plasma membrane
ii. Active transport of the deprotonated (IAA-) by a 2H+ – IAA- symporter

Transport of auxin 2
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Auxin influx: theory of polar transport

The plasma membrane H+-ATPase maintains the pH of the cell wall at 5.

Half of the auxin in the apoplast is protonated and diffuses across
the plasma membrane. 

pH in the cell is ~7.2, nearly all IAAH get dissociated to IAA-. 

Extracellular IAA- enters the cell through a 2H+ -IAA- influx carrier
(AUX1, symplast) uniformaly distributed around the cell plasma membrane.

PIN proteins mediate the auxin efflux. 

PINs are asymmetrically localized on the plasma membrane and 
concentrated at the basal ends of the cell (’  polar transport). 
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Reversable auxin inactivation
(inactive auxin pool)

3
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Reversable auxin
inactivation

(inactive auxin pool)

3

Most of the auxin is
inactive as conjugate

Enzymes play essential 
roles in regulating
active auxin pool

3
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Auxin signal transduction 4

- TIR1 receptor is in the cytosol.

- Auxin destroys repressor of expression of auxin-
responsive genes.

- Auxin induces expression of the ARF1 transcription
factor which activates multiple downstream genes.
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Auxin works in a cell by binding specifically to a protein called TIR1. 
The combination of TIR1 and auxin, along with a couple of other proteins, 
destroys a repressor protein that stops growth genes from being expressed. 

Once these growth genes are activated, they are expressed and produce proteins
that control plant growth. 

Growth genes could include those that promote cell elongation and division, or
differentiation. Aux-23
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Aux/IAA repressor prevents transcription

Auxin induces Aux/IAA repressor
degradation via SCFTIR1/Ub
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