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PsPINs and PsAUX1 genes encoding putative facilitator proteins of an efflux and an influx of auxin,
respectively, from etiolated epicotyls of an agravitropic pea (Pisum sativum L.) mutant, ageotropum
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Abstract: We have isolated novel cDNAs containing the complete open reading frames of a putative
auxin influx facilitator, PsAUX1, and putative auxin efflux facilitators, PsPIN1 and PsPIN2, from
etiolated epicotyls of an agravitropic pea (Pisum sativum L.) mutant, ageotropum. High levels of
homology were found on nucleotide and deduced amino acid sequences among PsPIN1 (Accession
No. AY222857) and PsPIN2 (Accession No. AB112364) from an agravitropic pea mutant of
ageotropum and a normal gravitropic pea of Alaska, AtPINs from Arabidopsis thaliana and others.
Phylogenetic analyses based on deduced amino acid sequences revealed that PSPIN2 from
ageotropum pea and Alaska pea belonged to a subclade including AtPIN3, AtPIN4 and AtPIN7,
while PsPIN1 from ageotropum pea and Alaska pea belonged to the same clade as AtPIN1. The
results were similar for PSAUX1 and AtAUX1, where PSAUXI1 from ageotropum pea and Alaska
pea belonged to the same subclade as AtAUX1 and CsAUX1. There was no deletion and insertion
of nucleotides in these genes from ageotropum pea compared to those from Alaska pea. Expression
of PsPINI, PsPIN2 and PsAUXI genes in the first internode of etiolated ageotropum and Alaska
pea epicotyls were almost same during early growth stage of the seedlings. In contrast, ageotropum
pea seedlings showed automorphosis-like growth observed in true and simulated microgravity
conditions in space and on a three-dimensional clinostat, respectively. Auxin polar transport of the
first internode of etiolated ageotroum pea epicotyls was substantially suppressed to lower than 50 %
of that in etiolated Alaska pea epicotyls. These results suggest that reduced auxin polar transpost in
etiolated ageotropum pea epicotyls does not depend on structure and function, and gene expression
of PsPINs and PsAUXI but on different mode of actions of other molecules regulating auxin polar
transport and/or dynamics of the products of PsPINs and PsAUXI genes between ageotropum pea
and Alaska pea.
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Fig. 1 Phylogenetic relationships based on deduced
amino acid sequences of AUX genes (upper) and PIN
genes (lower). PsAUXlageo and, PsPINlageo and
PsPIN2ageo indicated the products of PsAUXI and
PsPINs genes isolated from an agravitropic pea muant,
ageotropum.
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