Summary of Evidence About the Genes Encoding the

Orphan Enzyme 2A2OA
Hypotheses

2A2OA is encoded by the ORFs: YGL202W or YJL060W or YER152C

At least two isoenzymes are known to be involved: 2A2OA I and 2A2OA II (Masuda & Ogur, 1969).  
Summary of Evidence for YER152C Being 2A2OA II 
FOR

· The bioinformatic sequence homology evidence found by Adam.
· The comparative growth experiments executed by Adam.
· The manual enzymatic assay experiments we executed (see Supplementary Information).
· The double deletants comparative growth experiments (see Supplementary Information). 
· The enzymatic assay experiments of Urrestarazu et al (1998).
AGAINST

· 2A2OA II was observed to have a Molecular Weight (MW) of ~140kDa (Masuda & Ogur, 1969).  The predicted MW of YGL202W is 56,175 Da.  This discrepancy may be due to measurement error, or post-translational modification?

Summary of Evidence for YJL060W Being 2A2OA I 

FOR

· The bioinformatic sequence homology evidence found by Adam.
· The comparative growth experiments executed by Adam.

· The manual enzymatic assay experiments we executed (see Supplementary Information).

· The double deletants comparative growth experiments (see Supplementary Information).

· The molecular mass of the YJL060W monomer is 50,080 Da , while the missing 2A2OA I has a MW of ~100kDa.  Yeast YJL060W is known to be a homodimer (Wogulis et al., 2008).

· The closest homologs to YJL060W are annotated as kynurenine-oxoglutarate transaminases.  A kyneurenine aminotransferase has been described in the yeast Hansenula schneggii that can utilise α-aminoadipate as an alternative substrate (Zabriski & Jackson, 2000).  These two functions occur together in other species (Zabriski & Jackson, 2000). 

· The recent work of Wogulis et al (2008) who demonstrate that YJL060W has kyneurenine aminotransferase activity, and who also present evidence that kynurenine may not be the native substrate.  This was published after Adam’s experiments were complete.  Before that YJL060W (BNA3) was annotated by SGD as “Arylformamidase, involved in biosynthesis of nicotinic acid from tryptophan via kynurenine pathway”. (E.C. 3.5.1.9 - N-formyl-L-kynurenine + H2O = formate + L-kynurenine).  This was based on a “TAS : Traceable Author  Statement”. However, on inspection of the source of the TAS (Panozzoa et al. 2002) we read: “Two hypotheses can be advanced to account for the lack of phenotype associated with the bna3 mutation: either bna3 does not encode the arylformamidase or another enzyme can perform the same reaction”.   The TAS annotation was clearly an error.
· Our enzyme experiments were driving the reaction from α-oxoglutarate  to glutamate.  The work of Matsuda & Ogur, 1969 demonstrated that 2A2OA 1 works poorly in this direction (is inhibited by α-oxoglutarate).  This is consistent with our enzymology.  It is also consistent with Adam's results.
· 2A2OA I is known to occur in the mitochondrium (Matsuda & Ogur, 1969).  SGD labels YJL060W as occurring in both the mitochondrium and the cytoplasm.  However, its sequence signals strongly suggests location in the mitochondrium (Marcotte et al).

Summary of Evidence for YER152C Being 2A2OA I 

FOR

· The bioinformatic sequence homology evidence found by Adam.
· The comparative growth experiments executed by Adam.

· The manual enzymatic assay experiments we executed (see Supplementary Information).

· The double deletants comparative growth experiments (see Supplementary Information).

· The predicted molecular mass of YER152C is 49,488 Da.  If it is a homodimer then this would be consistent with ~100 kDat.  It is unlikely that the work of (Masuda & Ogur, 1969) could have distinguished the mass of YER152C and YJL060W homodimers.  

· Our enzyme experiments were driving the reaction from α-oxoglutarate  to glutamate.  The work of Matsuda & Ogur, 1969 demonstrated that 2A2OA 1 works poorly in this direction (is inhibited by α-oxoglutarate).  This is consistent with our enzymology.  It is also consistent with Adam's results.
AGAINST
· The weight of evidence from the various sources was generally weakest for YER152C.
Conclusions

2A2OA 1 is encoded by ORFs: YJL060W and YER152C

2A2OA 11 is encoded by the ORF: YGL202W
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