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Nitric  oxide  (NO)  is  involved  in  broad  variety  of  signaling  pathways
contributing  to  neuronal  plasticity,  immune  responses,  vascular  signaling,
development,  disease  and  survival  [Robinson,  2017].  Unlike  regular  chemical
neurotransmitters,  this compound is water-soluble  and gaseous;  it  freely passes
through membranes and forms covalent bonds with target molecules. There is one
form of  nitric  oxide synthase  (NOS) and only one gene (dNos)  in  Drosophila
genome  [Regulski,  1999].  Genetic  analysis  of  NOS function  in  vertebrates  is
complicated by the presence of three Nos genes and different splice variants. Mice
with a homozygous deletion of any single Nos gene are viable, animals with two
Nos genes knockout show reduced viability and triple knockout animals have not
yet  been generated [Robinson,  2017].  Drosophila is  an advantageous model to
investigate NO dependent functions due to the presence of only one  dNos gene.
The dNos gene is located in the left arm of the second chromosome, consists of 19
exons  and  occupies  about  34000  b.p.  Drosophila  NOS combines  some  of  the
features of all three mammalian NOS isoforms [Stasiv, 2001].

The  aim  of  this  work  was  to  investigate  the  effect  of  overexpression  and
knockout  of  the  dNos gene  in  neurons  on  lifespan  and  brain  changes  of
Drosophila melanogaster.

We  used  the  transgenic  UAS-dNos (characterized  by  the  presence  of  an
additional  copy  of  the  dNos gene)  and  UAS-RNAi-dNos stocks  (expressed
interfering RNA to dNos transcript) derived from Bloomington Drosophila Stock
Center. To activate these constructs, the individuals of these lines were crossed
with individuals of the  elav-Gal4 line. Accordingly, the activation of constructs
took place in the F1 precisely in neuronal cells.

Based on the lifespan of flies from the first  generation, survival curves were
constructed and the rates of average and maximum lifespan were determined. In
offspring  of  crossings  ♀elav-GAL4 x  ♂UAS-RNAi-dNos and  ♀elav-GAL4 x
♂UAS-dNos,  lifespan  rates  were  significantly  reduced  compared  with  control
crossings. For the analysis of the brain tissue we made paraffin sections. Flies with
single degenerative changes in brain tissue were found among the offspring of
crossings ♀elav-GAL4 x ♂UAS-RNAi-dNos. However, some degenerative changes



were observed also in the brain of  elav-GAL4  flies.  According to the obtained
results we suggest that the absence of NOS has a worse effect on aging than its
increased dose.


