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SIPHONOGAMY EVOLVED POSSIBLY INDEPENDENTLY IN GYMNO - VS. ANGIOSPERMS



Evolutionary stress pre-adaptation  

in pollen: developmental 

expression of stress proteins in 

pollen

ÅAN EXAMPLE OF HEAT SHOCK 

PROTEINS ïBOTH SMALL (HSP20) 

AND BIG (HSP70)



ÅPOLLEN GRAIN IS FILLED WITH 
STORES - INCLUDING mRNA

ÅIT IS LARGELY AUTONOMOUS DURING 

GERMINATION AND DEPENDING ON 

SPECIES ALSO LATER

ÅAUTOTROPHIC PHASE OF 

PROGAMIC PROCESS



POLLEN  TUBE STRUCTURAL AND FUNCTIONAL

ZONATION



CALLOSE PLUGSïASPECT OF CONSTANT CELLULAR VOLUME

MAINTENANCE WITHIN THE CELL CYCLE.



SO SIMPLE PROCESSé



Regulation at the pollen 

tube tip

Monteiro et al. Protoplasma 2005 226:31-8

é.SO COMPLICATED STORIES



Pollen tubes research "schools"

Å1. Membrane transporters ïesp. calcium; 

recently proton transport seem to be crucial. 

Focus on growth oscillations.

Å2. and F-actin crucial for pollen tube polarity

Å3. Mechanics (including hydordynamics) is 

crucial.

Å4. Small GTPases ROP as key to pollen tube 

polarization  AND

Å5. Lipids crucial for pollen tube polarity

é.SO COMPLICATED STORIES



Calcium maximum at the tip

Monteiro et al. Protoplasma 2005 226:31-8



Calcium maximum at the tip

OSCILLATES



From Lovy-Wheeler et al. 2006. 



From Lovy-Wheeler et al. 2006. 



Feijo et al. 2004



H+/P-ATPases are excluded 

from the tip

Feijo et al. 2004

PROTON

TRANSPORT

IS

CRUCIAL



F-actin

(From Lovy-Wheeler et al. 2005, 2006.) 



ÅOSCILLATIONS ARE NON-LINEAR 

THERMODYNAMICS BYPRODUCTS OF 

THE SYST£M FULL OF ENERGY AND 

FAR FROM EQUILIBRIUM.

ÅPOLLEN TUBES GROW ALSO 

WITHOUT OSCILLATIONS (BEFORE 

THEY ATTAIN CRITICAL VOLUME) 



also turgor pressure, wall/pectin cross-

linking, hydrodynamicsé. 

Figure 6 A summary diagram showing the high calcium and pH domains 

together with other structural features of the growing pollen tube. The 

diagram emphasizes the many processes that calcium ions and protons can 

regulate. (From Hepler et al. 2006.) 


