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AquaporinTIP1s expression and their regulation 
in the growing root apex

d  t  l l  f ti  t  under two levels of osmotic stress 



Roots Roots 
- anchor plants 
- uptake water and nutrients

Under drought, growth of roots
- allows the prospection of distant and wetter soil horizons 
- contributes to plant acclimation and tolerance to water deficit

Control of root growth under water deficit ?

Populus deltoïdes x nigra cv Soligo
Cuttings grown in hydroponics
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Root growth under osmotic stress
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3 contrasted elongation rates
• control• control
• moderate stress : sightly higher than control
• high stress :         lower than control
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Root elongation results from cell division and cell expansion

Beemster, 2003
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Relative Elemental Growth Rate
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Relative Elemental Growth Rate
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• REGR differentially affected along the growth zone3h

2h

(Basu et al, 2007)

• Cell expansion rate differentially affected

5h

4h
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Are growth alterations due to variations of hydraulic conductivity ?
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Hydraulic limitation of cell expansion  (Cosgrove, 1993; Boyer & Silk, 2004)

Involvement of aquaporins ?
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Aquaporin family :  several classes
- PIP : Plasma membrane intrinsic proteinp
-TIP : Tonoplast intrinsic protein

&  NIP, SIP, XIP …

Pt : Populus trichocarpa
Os : Oryza sativa
At : Arabidopsis thaliana
Zm : Zea mays

Gupta and Sankaramakrishnan  2009

8 TIP1s in Populus trichocarpa genome 
4 paralog pairs (gene duplication)

Gupta and Sankaramakrishnan, 2009

Our questions

1- Expression of TIP1s in the growing zone of the poplar root ?
2- How is the expression level of TIP1s affected by osmotic stress ?p y
3- Can we access to the regulation of TIP1s expression ?
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1- Relative expression of TIP1s in the growing zone of the root
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1- Relative expression of TIP1s in the growing zone of the root
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1- Relative expression of TIP1s in the growing zone of the root
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2- Relative expression of TIP1s under moderate osmotic stress
Mean ± s.d. (n=3)
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2- Relative expression of TIP1s under high osmotic stress
Mean ± s.d. (n=3)
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2- Relative expression of TIP1.4 and cell expansion
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3- Can we access to the regulation of TIP1s expression ?
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3- Spatial pattern of local net transcript accumulation rate
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3- Spatio-temporal pattern of regulation in a ‘moving particule’
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3- Spatio-temporal pattern of TIP1.4 regulation during cell expansion
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