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I. SUMMARY

In collaboration with researchers in Academia Sinica and Metabolomics Australia/Department of Botany at Melbourne, we
have been working in two areas of Bioinformatics: Metabolomics focusing on microbes and Metagenomics focusing on plants
[1-4]. Profiling large sets of data resulted from technological advances in whole genome sequencing and MALDI Imaging
type technologies that can reveal vital information about the environment and plants, which is our major or primary source of
food on Earth. Recently we have demonstrated considerable success in using unsupervised clustering techniques to analyse
genetic and metabolomic data. This includes analysis of viral quasi species [1], drought resistance in wheat [2] and microbial
metagenomes [3] [4].

Some microbes in the environment appear to look very similar and found “living together” in communities in non -
separable ways, making them harder to culture in a lab. To make matters worst, considering our belief, if it is correct at all, that
we know only about up to 2% of the Microbes around us. When we know only so little about the data labels, in this case, about
the identity of the species, it is challenging to recognise patterns associated with the genomes of the separate species. In 2013,
Isaam Saeed of the presenter’s research group suggested a new method [3] to separate Microbial genomes based on the Sample
error gradient and he called this method “Oligonucleotide Frequency Derived Error Gradient (OFDEG)” which seems to
characterise microbial genomes very well. The calculation of OFDEG is based on the errors produced when data is subsampled
at varying subsample sizes. Since the underlying mathematical concept of OFDEG lies in subsampling, which is not restricted
to metagenomics, we are extending its usage into other domains. We also observed that are parameters other than gradient that
can be used. Therefore, we call this class of methods, Sab-sample Error Graphs (SEGs). The mathematics behind it’s success,
particularly, in Metagenomics and potentially also in Metabolomics, made us further explore and compare this new method
against previously successful Unsupervised clustering methods.

We will present the concept of SEC and discuss its use in comparison to near Unsupervised learning methods. We will
draw examples from on-going Metabolomics and Metagenomics research of the author’s group and others.
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