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Process of chlorosis in Synechococcus PCC 7942
caused by nitrogen-starvation
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When non-diazot rophic  cyanobact eria are deprived of  combined nit rogen, t he cells
bleach, a process known as chlorosis. Chlorosis occurs as a gradual decay of  pho-
t osynt het ic pigment s and cellular prot eins. In t he complet ely depigment ed st at e,
t he cells nevert heless ret ain viabilit y and reinit iat e growt h following t he addit ion
of  a combined nit rogen source. Ult rast ruct ural invest igat ions revealed chlorot ic
cells as dif ferent iat ed cells, exhibit ing fundament al morphological changes com-
pared t o veget at ively growing cells. The chlorosis process is connect ed t o ext en-
sive alt erat ions of  gene-expression as revealed by 2D-prot eome analysis of  newly
synt hesized prot eins. In addit ion t o t he global st arvat ion fact ors NblA,  NblB and
NblR,   t he global t ranscript ion fact or of  nit rogen-regulat ed prot eins, Nt cA, is spe-
c if ically  required f or  t he acc limat ion o f  Synechococcus cells t o  nit rogen-
st arvat ion. Furt hermore, t he cells express a special glut amine synt het ase (GlnN )
t hat  helps t he cells t o reinit iat e growt h following prolonged periods of  st arvat ion.



              

Recent ly, we could elucidat e t he mechanism, by which t he cells ret ain
energet ic homeost asis during chlorosis: alt hough t he cells are visibly
complet elydepigment ed, t hey ret ain a low level of  residual phot osyn-
t het ic pigment s and funct ional phot osynt het ic react ion cent ers. We
suggest  t hat  in t he chlorot ic st at e, cells perform a pseudocyclic " wat er
t o wat er"  elect ron t ransport , involving re-oxidat ion of  PSI reduced
ferredoxin via t he Mehler react ion.  Fut ure st udies will focus on t he pro-
t eolyt ic processes involved in t he t ransit ion f rom veget at ive t o chlorot -
ic cells.

Model of  t he chlorosis react ion: 
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