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Toxoplasma gondii scavenges host-derived lipoic acid despite its de novo synthesis in the
apicoplast.

Crawford MJ], Thomsen-Zieger N, Ray M, Schachtner J, Roos DS, Seeber F.
Department of Biology, University of Pennsylvania, Philadelphia, USA.

In contrast to other eukaryotes, which manufacture lipoic acid, an essential cofactor for several
vital dehydrogenase complexes, within the mitochondrion, we show that the plastid (apicoplast)
of the obligate intracellular protozoan parasite Toxoplasma gondii is the only site of de novo
lipoate synthesis. However, antibodies specific for protein-attached lipoate reveal the presence
of lipoylated proteins in both, the apicoplast and the mitochondrion of T. gondii. Cultivation of T.
gondii-infected cells in lipoate-deficient medium results in substantially reduced lipoylation of
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specific alpha-keto acid dehydrogeni [Biochem Soc Trans. 2005]

Biogenesis of and activities at the Toxopnlasma
gondii parasitophorous vacuole membr [Subcell Biochem. 2008]

Links

mitochondrial (but not apicoplast) proteins. Addition of exogenous lipoate to the medium can » See Reviews... | » SeeAll...
rescue this effect, showing that the parasite scavenges this cofactor from the host. Exposure of

T. gondii to lipoate analogues in lipoate-deficient medium leads to growth inhibition, suggesting Recent Act“”ty

that T. gondii might be auxotrophic for this cofactor. Phylogenetic analyses reveal the secondary Turn Off  Clear

loss of the mitochondrial lipoate synthase gene after the acquisition of the plastid. Our studies
thus reveal an unexpected metabolic deficiency in T. gondii and raise the question whether the
close interaction of host mitochondria with the parasitophorous vacuole is connected to lipoate
supply by the host.

PMID: 16778769 [PubMed - indexed for MEDLINE] PMCID: PMC1500979

AbstractPlus j Show |20 L”Sort By

Ll | Send to Ll

Display

Write to the Help Desk
NCBI | NLM | NIH

Department of Health & Human Services

Toxoplasma gondii scavenges host-derived lipoic acid despite its de
novo synthesis in the ...

Privacy Statement | Freedom of Information Act | Disclaimer



http://www.ncbi.nlm.nih.gov/
http://www.pubmed.gov/
http://www.nlm.nih.gov/
http://www.nih.gov/
http://www.ncbi.nlm.nih.gov/sites/myncbi/?
http://www.ncbi.nlm.nih.gov/books/bv.fcgi?rid=helpmyncbi.chapter.MyNCBI
http://www.ncbi.nlm.nih.gov/sites/myncbi/?back_url=http%3A//www.ncbi.nlm.nih.gov/pubmed/16778769%3Fitool%3DEntrezSystem2%252EPEntrez%252EPubmed%252EPubmed%255FResultsPanel%252EPubmed%255FDefaultReportPanel%252EPubmed%255FRVDocSum%26ordinalpos%3D1
http://www.ncbi.nlm.nih.gov/sites/myncbi/register/?back_url=http%3A//www.ncbi.nlm.nih.gov/pubmed/16778769%3Fitool%3DEntrezSystem2%252EPEntrez%252EPubmed%252EPubmed%255FResultsPanel%252EPubmed%255FDefaultReportPanel%252EPubmed%255FRVDocSum%26ordinalpos%3D1
http://www.ncbi.nlm.nih.gov/sites/gquery?itool=toolbar
http://www.ncbi.nlm.nih.gov/sites/entrez?db=PubMed&itool=toolbar
http://www.ncbi.nlm.nih.gov/sites/entrez?db=nuccore&itool=toolbar
http://www.ncbi.nlm.nih.gov/sites/entrez?db=Protein&itool=toolbar
http://www.ncbi.nlm.nih.gov/sites/entrez?db=Genome&itool=toolbar
http://www.ncbi.nlm.nih.gov/sites/entrez?db=Structure&itool=toolbar
http://www.ncbi.nlm.nih.gov/sites/entrez?db=OMIM&itool=toolbar
http://www.ncbi.nlm.nih.gov/sites/entrez?db=PMC&itool=toolbar
http://www.ncbi.nlm.nih.gov/sites/entrez?db=Journals&itool=toolbar
http://www.ncbi.nlm.nih.gov/sites/entrez?db=Books&itool=toolbar
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/16778769?id=Limits&tab=Limits&
http://www.ncbi.nlm.nih.gov/pubmed/16778769?id=Preview/Index&tab=Preview/Index&
http://www.ncbi.nlm.nih.gov/pubmed/16778769?id=History&tab=History&
http://www.ncbi.nlm.nih.gov/pubmed/16778769?id=Clipboard&tab=Clipboard&
http://www.ncbi.nlm.nih.gov/pubmed/16778769?id=Details&tab=Details&
http://www.ncbi.nlm.nih.gov/sites/myncbi/pubmed/filters
javascript:AL_get(this, 'jour', 'EMBO J.');
http://www.ncbi.nlm.nih.gov/entrez/utils/fref.fcgi?PrId=3094&itool=AbstractPlus-def&uid=16778769&db=pubmed&url=http://dx.doi.org/10.1038/sj.emboj.7601189
http://www.ncbi.nlm.nih.gov/entrez/utils/fref.fcgi?PrId=3494&itool=AbstractPlus-nondef&uid=16778769&db=pubmed&url=http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pubmed&pubmedid=16778769
javascript:PopUpMenu2_Set(Menu16778769);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Crawford%20MJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Thomsen-Zieger%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ray%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Schachtner%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Roos%20DS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Seeber%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/pubmed/17244193?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_Discovery_RA&linkpos=1&log$=relatedarticles&logdbfrom=pubmed
http://www.ncbi.nlm.nih.gov/pubmed/18069893?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_Discovery_RA&linkpos=2&log$=relatedarticles&logdbfrom=pubmed
http://www.ncbi.nlm.nih.gov/pubmed/16246004?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_Discovery_RA&linkpos=3&log$=relatedarticles&logdbfrom=pubmed
http://www.ncbi.nlm.nih.gov/pubmed/16246025?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_Discovery_RA&linkpos=4&log$=relatedreviews&logdbfrom=pubmed
http://www.ncbi.nlm.nih.gov/pubmed/18512349?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_Discovery_RA&linkpos=5&log$=relatedreviews&logdbfrom=pubmed
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&DbFrom=pubmed&Cmd=Link&LinkName=pubmed_pubmed_reviews&LinkReadableName=Related Reviews&IdsFromResult=16778769&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_Discovery_RA&log$=relatedreviews&logdbfrom=pubmed
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&DbFrom=pubmed&Cmd=Link&LinkName=pubmed_pubmed&LinkReadableName=Related Articles&IdsFromResult=16778769&ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_Discovery_RA&log$=relatedarticles&logdbfrom=pubmed
http://www.ncbi.nlm.nih.gov/pubmed/16778769?cmd=ClearHT&
http://www.ncbi.nlm.nih.gov/pubmed/16778769?cmd=HTOff&
http://www.ncbi.nlm.nih.gov/portal/utils/pageresolver.fcgi?log$=activity&recordid=1232431050778949
http://www.ncbi.nlm.nih.gov/pubmed/16778769?cmd=HTOn&
http://www.ncbi.nlm.nih.gov/sites/ehelp?Ncbi_App=entrez&Db=pubmed&Page=Results&Host=portal210&Snapshot=Entrez@65563
http://www.ncbi.nlm.nih.gov/
http://www.nlm.nih.gov/
http://www.nih.gov/
http://www.os.dhhs.gov/
http://www.nlm.nih.gov/privacy.html
http://www.nih.gov/icd/od/foia/index.htm
http://www.ncbi.nlm.nih.gov/About/disclaimer.html

