Abstract

Project Code : RSA/4/2543
Project Title : Nitrate transport of the halophilic cyanobacterium, Aphanothece halophytica

grown under normal and salt stress conditions
Investigator : Aran Incharoensakdi

Department of Biochemistry

Faculty of Science

Chulalongkorn University
E-mail : iaran @ sc.chula.ac.th
Project Period : March 2000 — February 2003

The transport of nitrate by Aphanothece halophytica grown under normal and salt-

stress conditions was investigated. Nitrate transport was monitored by measuring nitrate
remaining in the assay medium using an anion-exchange high performance liquid
chromatography. Kinetic studies revealed that the affinities of nitrate to normal and salt-

stress cells were not significantly different, K, = 416 and 450 uM respectively. However,

-

the maximum velocity of nitrate uptake for normal cells was aboutl 2 foid of that for salt-
stress cells. Both cells required the presence of ‘Na~ for the uptake of nitrate. Ammonium
inhibited nitrate uptake whereas the presence of methionine sulfoximine was unable to
release the inhibition by ammonium. Nitrite was found to competitively inhibit nitrate uptake
with a K; value of 84 uM. Both chloride and phosphate anions had no effect on nitrate
uptake. DL-glyceraldehyde, an inhibitor of CO, fixation, reduced nitrate uptake. Monensin

inhibited nitrate uptake in concentration-dependent manner suggesting an involvement of a

Na -electrochemical gradient. Amiloride, an inhibitor of Na'/H' antiporter, reduced nitrate

uptake. Carbonylcyanide-m-chlorophenylhydrazone (CCCP) and N, N'-
dicyclohexylcarbodiimide (DCCD) each severely inhibited nitrate uptake suggesting that a
pH gradient generated by H'/ATPase played a role in the transport of nitrate. Exogenously
added glucose or lactate led to an increase of nitrate uptake rendering a further support for
the involvement of ATP and electrochemical potential for the transport of nitrate into A.
halophytica.
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