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The polyamines spermidine and homospermidine have both 
distinct and overlapping physiological functions in Sinorhizobium 
meliloti 
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The ability to synthesize polyamines is important for the free-living and symbiotic 
physiology of nitrogen-fixing rhizobia. Polyamines are aliphatic hydrocarbons 
containing two or more amino groups that influence or are essential for many cellular 
processes in eucaryotes and procaryotes and are important modulators of plant-
microbe interactions involving bacterial pathogens and mutualists.1,2  Most rhizobia 
produce the diamine putrescine (H2N(CH2)4NH2 and the triamine homospermidine 
(HSpd; H2N(CH2)4NH(CH2)4NH2), while Sinorhizobium meliloti is also able to 
produce the triamine spermidine (Spd; H2N(CH2)3NH(CH2)4NH2)1-3. The goal of this 
work was to determine if these chemically similar polyamines had distinct or 
redundant functions in S. meliloti.  
We characterized the free-living and symbiotic phenotypes of the S. meliloti Rm8530 
wild type and mutants unable to produce either HSpd (hss mutant) or Spd (cansdh 
mutant), or neither polyamine (hss cansdh mutant). Phenotypic analysis of the 
mutants without or with chemical and genetic complementation showed that  
(i). HSpd rather than Spd synthesis was important for swimming motility while either 
HSpd or Spd synthesis allowed wild type swarming motility. (ii). Spd synthesis was 
more important than HSpd for normal growth in minimal medium.  (iii). The heights 
of alfalfa plants inoculated with the cansdh single mutant and hss cansdh double 
mutant were 47% and 13% lower relative to the wild type or the hss single mutant. 
(iv). The dry weight of plants inoculated with the double mutant were 2/3 less than 
those of plants inoculated with the wild type or either of the single mutants. (v). 
Nitrogen fixation was 40% lower in the cansdh single mutant and hss cansdh double 
mutant in comparison to plants inoculated with the wild type or the hss single mutant. 
Our results show that for the different phenotypes analyzed, HSpd and Spd can have 
shared, unique and potentially synergistic functions.  
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