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Mimetics, LLC

Probing the Dynamics of Biological
Networks for AgBio




Introduction

» This presentation includes:
- An overview of Mimetics, LLC

- An outline of Mimetics’ Platform Technology and
the science behind it

- What Mimetics Has to Offer to AgBio
- How Mimetics Can Work with AgBio Companies




Mimetics’ Science - A Step Beyond
the ‘Omics Revolution

» Biology has added tremendously to its store of
knowledge in the last 25 years with huge advances in
genomics, proteomics, metabolomics,
transcriptomics and related fields

» Missing from the ‘omics revolution has been analysis
of the dynamics of the networks of genes, protein,
transcription factors, enzymes and other molecules
that the various ‘omics have identified

» Cell processes take time to occur and the causal
connections and interconnections along the networks
that regulate these processes need to be understood
and quantified

» Mimetics’ is built on science which probes the
dynamics of cell level networks and processes




The Science c

» Until now, discovery of how the
functional networks such as the cell-
cycle clock in budding yeast work, Q
has relied upon the experimental [9
tractability of S. cerevisiae coupled

with a wealth of genome resources
(ChIP-chip analysis).

o

« Discovery of the ways similar networks in relevant
organisms work is often impeded by the lack of a similar
library of information. Researchers may not even think
of performing certain experiments without the
appropriate analytical tools.

« This is a major opportunity for the development of
mathematical/computational tools for network
inference.




Bio—computation Platform

» Mimetics’ network analysis software is a modular
collection of mathematical tools for inferring network
topology and dynamics (nodes, edges, parameters)
from time-series data and biological priors.
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Mimetics’ Bio-computation - Testing
the Algorithms on Synthetic Networks
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» Mimetics’ algorithms capture subtle differences in small
repressilator networks that output similar data

» Scalability to larger networks is crucial




Mimetics’ Bio—-computation - Testing
the Algorithms with Biological Data

» Mimetics’ algorithms captured 85% of the
experimentally derived S. cerevisiae cell-cycle
network from transcriptome dynamics data
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Mimetics’ Bio-computation - A Recent
Success

» A search for new circadian network nodes using
combined experimental/computational approaches
have yielded 2 new nodes in Mouse Circadian clock
over the last decade

» Mimetics’ algorithms were recently applied to
mouse circadian data taken in a third-party lab

» The algorithms identified 10 possible new nodes
and provided a probability assessment for each
» Of the top 10 new nodes predicted by Mimetics’

algorithms, 5 exhibited clock phenotypes when
knocked down by siRNA.

» 5 new nodes from one set of data after more than a
decade of fruitless searching!




Mimetics’ Bio-computation
Platform and AgBio

» Mimetics’ capability to infer networks and

dynamics from time series data can be useful
In:

> Improving the uptake of nutrition and
pharmaceuticals in animals and plants based on a
better understanding of circadian control of the cell
level cycles governing reproduction, metabolism
and growth

> Ensuring successful transitions through crucial
growth stages
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