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Non Human Genes in GenBank  

Public Database of the Human Genome 

• Background: BioTechniques article 

– Mycoplasma 

– Affymetrix microarray 

– NCBI databases   

• Evidence:  

– Blast DNA sequence comparisons 

– Gene expression levels in GEO via RNAnet 

• Implications 
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Mycoplasma Genes in the 

Human Genome 

• “Unexpected presence of mycoplasma 

probes on human microarrays”, 

BioTechniques, Dec 2009 

• 2nd example “More Mouldy Data: Virtual 

Infection of the Human Genome”, 

technical report RN/11/14. 

• Multiple human genes in other            

(non-human) organisms’ DNA sequence 

databases 
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http://dx.doi.org/doi:10.2144/000113271
http://www-typo3.cs.ucl.ac.uk/fileadmin/UCL-CS/research/Research_Notes/RN_11_14.pdf


• arXiv blog, blogspot, Slashdot 

•   

• Der Spiegel, 4 July, New Scientist 13 July 

Technical Report RN/11/14  

Virtual Infection of the Human Genome 
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http://www.technologyreview.com/blog/arxiv/26921/
http://healthstemcellstechnology.blogspot.co.uk/2011/06/publicly-accessible-database-of-human.html
http://science.slashdot.org/story/11/06/23/1756244/Human-Genome-Contaminated-With-Mycoplasma-DNA?utm_source%3Drss1.0%26utm_medium%3Dfeed
http://www.newscientist.com/article/mg21128213.800-60-seconds.html
http://www.kurzweilai.net/stealth-mold-genes-take-over-human-genome-jump-to-databases-and-chips
http://science.orf.at/stories/1684535/


Mycoplasma 

• Tiny bacteria which routinely 

infect microbiology laboratories 

• Not easy to detect 

• Mycoplasma infection makes 

sample measurements  

useless 

• Mycoplasma infects 10-25% 

laboratory cultures. (Variable 

but high). 
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Affymetrix HG-U133 +2 

• First single microarray to measure 

RNA expression of all human genes 

• Design based on sequences taken 

from Human reference genome 

GenBank, dbEST, RefSeq (UniGene 

build 133, April 2001) 

• HG-U133 +2 also includes 

expressed sequence tags (ESTs) 

• Typically 11 measurements (probes) 

per DNA sequence 
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HG-U133 +2 probeset 1570561_at 

• Affymetrix microarray HG-U133 +2 

probeset 1570561_at was derived from 

GenBank AF241217 

• AF241217 “Homo sapiens unknown 

sequence” was submitted to GenBank in 

2000 
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Evidence: Blast 

• Blast used to compare AF241217 DNA 

sequence with all sequenced species 

• AF241217 sequence matches itself and 

various species of Mycoplasma 

http://www.ebi.ac.uk/Tools/sss/ncbiblast/nucleotide.html
http://www.cs.ucl.ac.uk/staff/W.Langdon/ftp/arXiv_1106.4192/data/AF241217.fasta


HG-U133 +2 probeset 

1570561_at from Mycoplasma? 
• Matches 16S-23S rRNA intergenic spacer 

(ITS) which is already used to detect 

Mycoplasma. 

• No similarities with any human transcript 

or genome sequence 

• AF241217 came from Mycoplasma 

contaminated human cell line 
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1570561_at from Mycoplasma? 

• None of the other ~47,400 complete 

sequence targeted by HG-U133 +2   

matches Mycoplasma arthritidis 
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Evidence:  

Published gene expression data 
• In thousands of data from published peer-

reviewed journal articles, the 1570561_at 

gene is expressed where contamination by 

Mycoplasma might be expected. 

• Yes. 1570561_at is expressed in cultured 

cells. (Ie cells from microbiology 

laboratories rather than biopsies or tissue 

samples from patients). 
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Gene Expression Omnibus 

• NCBI GEO is an archive containing tens of 

thousands of gene expression datasets. 

• All HG-133 +2 datasets were loaded into 

RNAnet in February 2007 (total 2757 

samples) 

• RNAnet allows instant access to 

normalised microarray data 
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http://bioinformatics.essex.ac.uk/users/wlangdon/rnanet/


Expression of 1570561_at in GEO 

• RNAnet 

http://bioinformatics.essex.ac.uk/users/wla

ngdon/rnanet/scatter.html#1570561_at.pm

1,1570561_at.pm3 

• To show values across 2757 samples plot 

two probes (of 11) against each other. 

• 31 of 33 high expression values come 

from cell cultures (94% v. 34% back 

ground). 
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http://bioinformatics.essex.ac.uk/users/wlangdon/rnanet/scatter.html


Expression of 

1570561_at 

in GEO 
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Another Mycoplasma in GenBank? 
• 2011 AF241217 Blast run again  

– GenBank has not fixed error 

– All match Mycoplasma except 1st and 34th 

DA466599 

• Second example: DA466599 

– DA466599 matches various species of 

Mycoplasma 

– DA466599 uploaded into Data Bank of Japan 

2 years after HG-U133 +2 was launched 

• DA466599 also Mycoplasma 16S-23S ribosomal 

RNA intergenic spacer labelled as Human in 

GenBank 17 



Contamination in other direction 

Human genes → other species 

• Many human genes in non-primate DNA 

sequence databases  
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Growing number of DNA sequences 

• The number of sequences is growing 

exponentially.  

– “Moore’s Law” no. of DNA bases in GenBank 

doubles approximately every 18 months 

– 16,923 organisms have already been 

sequenced (RefSeq March 2012). 

• Known problem. Nobody working on a 

solution? Will only get worse. 

• So what?  

• “Due dilligence”. Can’t take most important 

bioinformatics database on trust 

 



Genes Spread 
• Microbes infect microbiology laboratories 

• 2 genes have been copied into GeneBank 

– 1 via Japan, 1 into commercial tool. Others? 

patents? 

– Many human genes in nonprimate databases 

• Data are routinely copied, allowing virtual 

genes (venes) to spread globally. 

• Laboratories routinely sterilise glassware.          

They do not sterilise their databases. 
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Summary 

• HG-U133 +2 probeset 1570561_at 
originates from mycoplasma not humans. 

• 1570561_at may detect mycoplasma RNA 
in human microarray sample. 

• ≈1% of GEO database compromised. 

• Abundant human DNA contamination 
identified in non-primate genome 
databases. 

• Found 2 non-human cases → others 

• Problems reported but not fixed.  



• 1865 vertical gene transfer 

• 1930 gene transfer along chromosomes 

• 1959 antibiotic resistance between species 

• Jumping genes escape biology, cross the 

silicon barrier and roam computer databases 
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 Mycoplasma genes in the Human Genome 

• Mycoplasma contaminate human sample 

• DNA, including Mycoplasma DNA, is sequenced 

• Mar 2000 Mycoplasma gene added to GenBank 

labelled “homo sapiens unknown sequence” 

• April 2001 unknown EST sequence added by 

Affymetrix to HG-U133 +2 microarray 

• 2008 Mycoplasma contamination of 2 of 3 

replicants leads to 1570561_at being 

differentially expressed. 

• Suspicion about “unknown human EST” leads to 

BioTechniques article (Dec 2009) 24 

Summary 
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Genetic Programming 
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Free 
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