CALIFORNIA SCIENCE & ENGINEERING FAIR
2018 PROJECT SUMMARY

Name(s) Project
Katherine F. Zhang

AN 38473

Project Title

Deep Learning Analysis of Human Gut Microbiome
with Applicationsin Geolocation and Disease Predi/l_%

Vo

Objectives/Goals Abstract
Previous studies of microbiome metagenomic datasets have relied gatm
etc) and known species and biomarkers in reference databases ang/i gas
deep learning directly on DNA kmer abundances to study the hurh

Methods/M aterials
DNA sequences from 1030 human microbiomesin fgelarge
MetaHit, T2D, RA) were first preprocessed into 5- o]
rel ative abundances, which were used as features for bot

Autoencoder was used on HMP to find whether theres
best nonlinear model against the linear model.

diseased/healthy.
Results 9
Analysis of PCA and autoencoder mo MR

% ning SkQfved that using only DNA kmer relative
abundances as features, we caRpnaqict witfhrgagerfect Area Under the Curve (AUC) the continent
(0.998) and country (0.989) orighs M
differentiating between American.adg EoxQpean sawples would be difficult. The same supervised learning
techniques also predicted IBD R0 (O 759) with AUCs exceeding state-of - the-art published

results.

Conclusions/Discussion
Using deep learning diregtly Qn
approach for studying t > s, and it can potentlally enable scientists to take advantage
of unknown organism Q

ing on human gut microbiome metagenomic DNA kmers provided better
location and diseases such as IBD and T2D than previously published resullts,
models on known organisms.
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Dr. Garud (UCSF Gladstone), Dr. Greenblum (Stanford Medicine), and Professor Pollard (UCSF
Gladstone) provided the original ideas and advice. | implemented all the Python code and performed all
the experiments as well as analysis.
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