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Nitrogen metabolism
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 Nitrite reductase  (NiR) is the second  enzyme  in
the  primary  assimilation  pathway  of  nitrate.

However, we  have found that transgenic plants that
have  rnuch  reduced  NiR  activity  still had  substantial

ability (40 to 60%  of that of  wild  type) to assimilate

nitrogen  dioxide, Here we  report  the results
obtained  by  nitrite reductase  activity  staining  and

immunoblot  analysis.

 Transgenic  tobacco  plants  (H, Vaucheret  et al.

PIant Journal, 2: 559-569,1992) that expre$s  the
antisense  RNA  of nitrite reductase  gene  were  grown
for nine  weeks  and  used  here. The  leaves were
frozen in liquid nitrogen  and  homogenized in
extraction  buffer. The  homogenate  was  centrifuged

and  the resulting  supernatant  was  used  as crude
enzyme  extract.  After native  PAGE,  the  gels  were

subjected  to nitrlte reduetase  activity  staining  using
methy!viologen  as  an  electron  donor and  to
immunoblot analysis  using  an  antibody  antl  spinach

NiR. Two  bands appeared  in the native  PAGE  gel
stained  NiR  activity, one  of which  appeared  to
comigrate  with  NiR  polypeptide,
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 Plants can  absorb  and  metabolize  nitrogen  dioxide {NOi) gas. but
Ilttie is known about the genes involved in the metabolism  of  this

nitrogenoxide.WehavebeeninvestigabngsuchgenesusingtwoT-DNA

tagged  Arabidopsis thaliana piant Iines; activaion-tagged  lines and

enhancer-traplincs.

To  obtain  the plant having high abi]ity  to abserb  NO,, about  5-week-old

T-DNA  tagged  ptants were  fumigated with  O.Ipprn 
ifN-labelled

 NOi  in
the light fer 1 hour, after  which  a  leaf strip  was  harvested, dried and

analyzedforthe'SNeontent<atom%excess)usingariEA-MSasdescribecl

previously(1),

To obmin  the gene induced with N02 gas fumigation, rnutant plants

(Arabidopsis Bielogical Resource  Cente[  at  the  Ohio  State Upiv .) that
conmin  prornoter-less P-gluou[enidase (GUS) genq were  similarly

fumigated with  NO., after which  leaves were  harvesred nnd  afvalyzed

t'or GUS  activiy,  Results wi11 be  presented and  discussed,

(1)Morikawaetal,PtantCellE}tviron,21:lgO-190(1998)
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  Plant leaves can  absorb and  metabolize  nitrogeu
dioxide (NO" gas in atmo$phere.  We  have discovered
that the metabolic  fate of  NO, nitrogen (NO,-N) in the
leaves semewhat  differs from that of nitrate, Twenty te
30%  of  tbe tota1 NO,-N is converted  into unidentified
nitrogei (UN) cornpounds  which  aTe  not  digestible aiictlor

recoverable  by  the  Neldahl method,  In this study.  we

aimed at identification of  UN-bearing compounds  from
the extract  of  leaves fumigated with  NOI,

  About Sweek-old Arabidopsis thaliana ecptype  C24
seedlings  were  fumigated  with  4.0± O.4 ppm  

iNO.
 (51.6

atom%  
iSN)

 for 4 hours in the light of  70 FEm'2's'` and

340±80 ppm  CO,  eoncentratien  at  22.0±O.30C and  relative

humidity of  70±4%. Then, the leaves were  harvested,
freeze-dried and ground into powder. The leaf powder
was  homogenized, and  the homogenate was  centrifuged,

The supernatant  fraction was  separated  by an  FPLC  using

a  Superdex 75  HR  1or30 and  a  Dowex  50W  column  and

HPLC  using  a  Zorbax BP-CN  column.  An  HPLC  fraction
(peak 1) was  further separated by a TLC  on  a Funacel SF
cellulose  ptate. We  are  currently  analyzing  

iSN-enriched

fractions.
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WehavesuggestedfromIocalizationstudiesthateytoselie
GtutarnineSynthetase(GS1)isimportantintheexp[,rtof

glutamine ffom the senescing  leaves. To  obtain  more  direct
eyidences,  antisensc  methods  were  adopted  to reduced  the
content  of  GS  1 in yascular  bundles. A  ftagment of GS1  cDNA

was  fused with  thioredoxin h premoter in the antisense
orientation,andthechimericconstr-ctwasintroducedintortce

calli  with  Agrobacteriurn-rnediated methodg.  Resulting 14 lines
of transformant at  TO  generation wcre  analyzed.

Someofthesetransformants,conhrmedthegenetransferby
Southem analysis, showcd  retardation  of plant growth  and  leaf
senesoeRoe,Transformantsoontained30-80%lessGS1content

insenescingleafbladethanthewi]d-type,onabasisofsoluble

pretein,thcseobservedanegativecorrelationbetwcenthe
content  of  GS  1 protein and  the coutent of either  Rubisco  or

tota1N,suggestingthatthcpresemceoflcssGS1proteincauses

de]ay of nitrogen export  and  hence delay of  leaf senesoence.

Analysis of  amino  acid compesition  in phloern sap is now  in

progress,


