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This interesting work from Hackenberg and colleagues
advances our understanding of the evolution of
photorespiration. This work is very important, since it
provides significant insights into the evolution and
conservation of the photorespiratory pathway.
The photorespiratory pathway has been extensively studied, and it has been
demonstrated to be of crucial importance for organisms performing oxygenic
photosynthesis, such as cyanobacteria, algae, and of course plants, particularly in
actual high-oxygen containing environments {1,2}. The recovery of
phosphoglycerate during photorespiration is accompanied by considerable carbon
and energy losses, making photorespiration a prime target for crop improvement
{1}. 

In this work, Hackenberg et al. searched for glycolate oxidase (GOX) homologs in
a range of organisms including bacteria, algae, and plants. They were able to find
homologs of the well-characterized spinach (Spinacia oleracea) GOX in both
cyanobacteria and algae. It is worth mentioning that this result is in good
agreement with recent findings {2}, which similarly demonstrated that GOX-like
proteins are found in nitrogen-fixing cyanobacterial species and show that GOX in
photosynthetic eukaryotes was in the genome of the cyanobacterial endosymbiont
that gave rise to the plastid. 

The GOX-like proteins from Nostoc and from Chlamydomonas reinhardtii showed
high L-lactate oxidase (LOX) and low GOX activities, whereas glycolate was the
preferred substrate of the phylogenetically related At-GOX2 from Arabidopsis
thaliana. 

By using an elegant range of biochemical approaches, the authors of this work
provide circumstantial evidence that LOX functions as an oxygen scavenger that
allows the bacteria to use atmospheric nitrogen as their nitrogen source even in
high-oxygen atmospheres, whereas in plants it has evolved into GOX, responsible
for glycolate oxidation during photorespiration.

The origin of GOX-based photorespiration in the green algal lineage may have
played an important role in the subsequent appearance of land-adapted plants. 

The combined expertise of the authors of this intriguing paper facilitated the
production of a great paper, which at the same time challenges current thinking
and supports previous physiological findings, raising new questions about the
origin of photorespiration and its role in land-adapted plants.

References: 
{1} Bauwe et al. Trends Plant Sci 2010, 15:330-6 [PMID:20403720]. 
{2} Kern et al. Photosynth Res 2011, Jan 11, Epub ahead of print
[PMID:21222161].

Competing interests: None declared

Evaluated by:
Wagner Araujo and
Alisdair Fernie
Max Planck Institute of
Molecular Plant
Physiology, Germany
Plant Biology
16 Aug 2011

Relevant Sections

Cite this evaluation

Rating 8
Must Read

Cite this page

Evaluations Classification Key

  Universitaetsbibl. Rostock

Evaluated Articles

Advanced Search

Evaluated Articles Rankings Reports Posters Faculty Naturally Selected MyF1000 Sign In Register

http://ad.doubleclick.net/click;h=v8/3b69/0/0/%2a/w;244118386;0-0;9;62156607;3454-728/90;43291983/43309770/1;;~sscs=%3fhttp://twitter.com/f1000
http://www.citeulike.org/posturl?url=http%3A%2F%2Ff1000.com%2Farticle%2FarticleId%3D12659960%26target%3D%2F12659960
http://addthis.com/bookmark.php?v=250&username=f1000
http://www.ncbi.nlm.nih.gov/sites/entrez/21828292?dopt=Abstract&holding=ideurlib
http://f1000.com/fulltext/doi/10.1105/tpc.111.088070
http://f1000.com/12659960/related
http://scholar.google.com/scholar?hl=en&lr=&c2coff=1&btnG=Search&q=link%3Ahttp%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F21828292
http://sfx-demo.exlibrisgroup.com:3210/demo?sid=BMC:F1000&genre=article&id=doi:10.1105%2Ftpc.111.088070&id=pmid:21828292&issn=1532-298X&date=2011+Aug+9&atitle=Cyanobacterial+Lactate+Oxidases+Serve+as+Essential+Partners+in+N2+Fixation+and+Evolved+into+Photorespiratory+Glycolate+Oxidases+in+Plants.&title=$esc.url($article.jpurnalTitle)
http://f1000.com/signin?target=%2F12659960
http://ad.doubleclick.net/click;h=v8/3b69/0/0/%2a/n;244031176;0-0;9;62156607;4307-300/250;43242388/43260175/1;;~sscs=%3fhttp://www.idtdna.com/pages/landing/qpcr/download-guide
http://www.ncbi.nlm.nih.gov/sites/entrez/20403720?dopt=Abstract&holding=f1000,f1000m,isrctn
http://www.ncbi.nlm.nih.gov/sites/entrez/21222161?dopt=Abstract&holding=f1000,f1000m,isrctn
http://f1000.com/thefaculty/member/1184835087253156
http://f1000.com/thefaculty/member/2109877082584011
http://f1000.com/thefaculty/plant
http://ad.doubleclick.net/click;h=v8/3b69/0/0/%2a/g;244118388;0-0;9;62156607;3454-728/90;43291804/43309591/1;;~sscs=%3fhttp://events.embo.org/11-cell-cycle
http://f1000.com/
http://f1000.com/evaluations
http://f1000.com/evaluations
http://f1000.com/rankings
http://f1000.com/reports
http://posters.f1000.com/
http://f1000.com/thefaculty
http://blog.f1000.com/
http://f1000.com/my
http://f1000.com/signin?target=%2F12659960
http://f1000.com/register


Cyanobacterial Lactate Oxidases Serve as Essential Partners in N2 Fixation and Evolved into Photores... - F1000

http://f1000.com/12659960[20.08.2011 15:02:54]

Evaluated Articles Rankings F1000 Reports F1000 Posters Faculty Naturally Selected

About FAQs Press Office Contact Register Subscribe Sponsorship Affiliates Science Navigation Group

© 2000-2011 Faculty of 1000 Ltd. ISSN 1759-796X Legal | Partner of HINARI CrossRef

http://f1000.com/evaluations
http://f1000.com/rankings
http://f1000.com/reports
http://posters.f1000.com/
http://f1000.com/thefaculty
http://blog.the-scientist.com/
http://f1000.com/about/whatis
http://f1000.com/about/faqs
http://f1000.com/about/newsroom
http://f1000.com/about/contact
http://f1000.com/register
http://f1000.com/request/subscription/main/academic
http://f1000.com/about/accessing/sponsorship
http://f1000.com/about/affiliates
http://sciencenavigation.com/
http://f1000.com/about/legal
http://www.who.int/hinari/en/
http://crossref.org/
http://blog.the-scientist.com/feed/
http://www.facebook.com/F1000
http://www.linkedin.com/groups?gid=1971657
http://twitter.com/f1000
http://www.youtube.com/facultyof1000

	f1000.com
	Cyanobacterial Lactate Oxidases Serve as Essential Partners in N2 Fixation and Evolved into Photores... - F1000


	ovL2YxMDAwLmNvbS8xMjY1OTk2MAA=: 
	form1: 
	query: 
	select1: [evaluations]
	input5: 




