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Expression of an exogenous 1-aminocyclopropane-1-carboxylate
deaminase gene in Mesorhizobium spp. reduces the negative
effects of salt stress in chickpea

Clarisse Brigido', Francisco X. Nascimento', Jin Duan?, Bernard R. Glick?® & Solange Oliveira’

'Lsboratério de Micrabiglogia do Solo, ICAAM, Instituto de Ciéncias Agrérias e Ambientais Mediterranicas, Universidsde de Evara, Nixleo ds
Mitra, Evara, Portugal; and “Cepartment of Biclogy, University of Waterloo, Waterloa, ON, Canads

Correspondence: Sclange Oliveira,
Ceoartaments de Biclogia, Universidsde de
Ewvora, Apartada 94, 7002-554 Evara,
Portugal. Tel.: 35126&87T608TE;

fax: 3512E6750913;

g-mail: ismo@uewara.pt

Received 5 July 2013; revised 28 September
2013; accepted 27 September 2013, Final
version published online 24 October 2013.

COI-10.1111/1574-8968 12794
Editor: Yaacav Okon
Keywords

salinity; ACC deaminase; mesorhizobis;
symoiosis; stress talerance.

Abstract

Our goal was to study the symbiotic performance of two Mesorhizobium ciceri
strains, transformed with an exogenous l-aminocyclopropane-l-carboxylate
deaminase gene (acdS), in chickpea plants under salinity stress. The EE-7
(salt-sensitive) and (G-35 (salt-tolerant) M. ciceri strains were transformed with
an acd$ gene present on plasmid pRKACC. Salinity significantly reduced the
overall growth of plants inoculated with either wild-type strains. Although the
growth of plants inoculated with either salt-sensitive or salt-tolerant strain
was reduced under salinity, the salt-tolerant strain showed a higher ability to
nodulate chickpea under salt stress compared with the salt-sensitive strain.
The shoot dry weight was significantly higher in plants inoculated with the
acd3-transformed  salt-sensitive strain compared with the plants inoculated
with the native strain in the presence of salt. The negative effects of salt stress
were also reduced in nodulation when using acdS-transformed strains in com-
parison with the wild-type strains. Interestingly, by expressing the exogenous
acdd gene, the salt-sensitive strain was able to induce nodules in the same
extent as the salt-tolerant strain. Although preliminary, these results supggest
that genetic modification of a Mesorhizobium strain can improve its symbiotic
performance under salt stress and indicate that ACC deaminase can play
an important role in facilitating plant=-rhizobium interaction under salinity
conditions.



