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Introduction

 Green plants — streptophytes and chlorophytes — use plasma membrane Pi-
transporters to absorb phosphate (Pi) from the environment.

In angiosperms, the most diverged group pf land plants, H+/Pi-symporters (PHT1)
are responsible for Pi-uptake from the environment, while Na+/Pi-symporters
(PTB) are hypothesised to carry-out Pi-uptake in chlorophytes.

PHT1 sequences are present in early diverging land plant and streptophyte algae
but Na+-uptake in required for Pi-uptake in streptophyte algae implying that both
H+/Pi-symporters and Na+/Pi-symporters are active in streptophytes.

To understand the evolution of Pi-uptake during land adaptation we set out to
determine if Na*/Pi-symporters were present in streptophyte lineages.

|. PTB proteins are present in streptophytes

Maximum-likelihood phylogeny of the PTB

Pi-uptake mechanisms and Pi-symporters in the streptophyte phylogeny
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 ScPHOZ is a transcription factor required for the expression of the two S. cereviseae
high-affinity Pi-transporters: ScPHO84 and ScPHO89 (Pinson et al., 2004).

* The expression of MpPTB4, MpPTB6 and MpPTB7 partially rescue the growth of the
Scpho2 mutant in low-Pi conditions.

This suggests that these proteins are Pi-transporters

Conclusion and references

PTB proteins are present in streptophytes.

» Streptophyte core-PTB proteins are functional plasma membrane Pi-transporters
likely involved in Pi-uptake from the environment.

Two Pi-uptake systems co-exist in streptophyte algae and early diverging land plants

During their divergence from the bryophyte core-PTB, tracheophyte PTB proteins
have lost the domains necessary for Pi-uptake in yeast and metazoan PTB-related
proteins suggesting the loss of the Pi-uptake function.

Na+/Pi symporter could be more efficient for Pi-absorption from aquatic habitat
(alkaline, high Na+ concentration) (Moseley et al, 2006), while H+/Pi-symporters
are efficient in soil through the creation of a H+ gradient (Nussaume et al, 2011).
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* Consistent with their role in Pi-uptake, the expression of the Pi-transporters PHT1 is
up-regulated in low-Pi environments in angiosperms (Nussaume et al, 2011).

* The steady state level of the C. nitellarum and of 7/8 of the M. polymorpha PTB
mMRNAs is higher in plant grown in low-Pi than in replete-Pi environment.

This suggest that these proteins are involved in Pi-uptake

Pi-uptake mechanisms and Pi-symporters in the streptophyte phylogeny
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