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Introduction

* Simplify researchers workflows
* Docker 1s a new emerging technology

e Work with our SBML tools




SBMILDock

Collects 7 CLI tools to manipulate SBML files

We packaged in a special way

- Each tool has 1t’s needed libraries

- We wrap java execution of all tools
» We provide test data for each tool




Tool specifics

ParaABioS
SBMLChecker
SBMLCompare
SBMLMerge




Tool specifics

« SBMLSplit
e SBMLModeler
e SBMLAnnotate




Docker specifics

A self contained system
Interacts with the kernel of the host system
Repeatable and shareable

Runs on Linux

+ Windows and Mac can work




Docker specifics

Mount volumes 1n the container

-v /tmp/sbmldock:/tmp

Tell the container where to run
-w /tmp
Run our image

Call one of our programs



Run a tool

« We’ve included test data

* This 1s what SBMLAnnotate would produce

wjconn@ted:/tmp/sbmldock$ docker run -v /tmp/sbmldock:/tmp -w /tmp usdbioinforma
tics/sbmldock SBMLAnnotate /opt/SBMLAnnotate/one.xml out.xml
start..

wjconn@ted:/tmp/sbmldock$ 1s
jsbml.log out.xml
wjconn@ted:/tmp/sbmldock$




Tools 1n a docker container

* Tools run the same on every system
* Docker images have unique numeric 1ds

* (Containers run the same every time you start them




Conclusion

Collected SBML specific tools

Docker provides:

+ Usability

* Reproducibility

» Unique 1dentification
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Constraint Based Models

1

e Constraint Based Models are a

type of metabolic models iacisnos
 We are interested into rates of
reactions v (fluxes)
- - d[c i
 Metabolic network is translated _<[:|T]' =8Sv=0
to a Stoichiometric Matrix b <v<ub ‘
o Steady State Mass Balance
and bound constraints defines max cTv
a solution space o
Sv=0
e Usually formalized as lb<v<ub
Vi=E,ie [l

optimization problem

Lewis, N. E., et al. (2012). Constraining the metabolic genotype— phenotype relationship using a phylogeny of in silico methods. Nature Reviews: Microbiology, 10(4), 291-305
Bordbar, A., Monk, J. M., King, Z. A., & Palsson, B. O. (2014). Constraint-based models predict metabolic and associated cellular functions. Nature Reviews Genetics, 15(2), 107-120.
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Gene Loss using CBM
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e Blocked reactions are

reactions that can not carry : v5l V3 Vg
flux under given conditions : /<

C D F
« We expect that these . _%'J_ _ ?ZI _ _QS_T_ -
reactions will be loosed
through evolution max cTv max clv
e (Given a set of conditions E, > Sv= > Sv

we can find blocked reactions Ib=sv=sub " Ib<v<ub

through simulation vi=E,ie L Vi =



't IS possible to determine
conditions E to obtain most of

blocked reactions”
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A Bi-Level Optimization
Approach

First, we find number of Next, we pick settings E to maximize
blocked reactions blocked reactions
n min z
mat Ef’f ur subject to
subject to - by, < E < ubr,

Sv=0 (1) Z = max Zfz+ + 1
Ib <v <ub (2) subject to
vi=E, Lel (3) Sv=0 (1)
fit, fi €4{0,1} (4) Ib<v<ub (2)
LT+ <1 (5) vi—E, LeL (3)
v > efim = Mf~  (6)
v < —€f” + MfT (7) v <—ef, +MfT (7)



What is next?

* In general, Mixed Integer Bi-Level problems are
considered as an “still unsolved”

e | Inks environmental conditions to evolution
Drocesses

* Developing algorithms to solve these type of
problems are of interest in System Biology



“Nothing in Biology Makes Sense Except in the
Light of Evolution”

— Theodosius Dobzhansky (1900-1975)



Thanks for your
attention!



