Building the network

The core of LiveFluxView is a combined
visual and computational metabolic
network | built in my own
MetNetMaker software. Techniques
including raw genome annotation using
SharkHunt, literature searches and the
culture and measurement of malaria

were combined to create this model.

Fluxes and biomass

In order to build LiveFluxView some of
the features of my full visual model
were lost and the chevrons showing
which direction metabolic fluxes flow
through my model did not carry over to
the web. In LiveFluxView, edges turn
green when they carry flux in the
opposite direction to the optimal
solution. All other edges are weighted
according to the flux that is carried by

the coresponding reaction.

By displaying malaria's metabolic
network visually for the first time and
by letting the user play with constraints
and costs, LiveFluxView gives the most
intuitive understanding of malaria

metabolism and its variability to date.

Constraints and costs

Constraints on the influx or efflux of
metabolites are initially set at the
amounts | measured by NMR
metabolomics. Changing these values
causes fluxes to be recalculated.

Changing cost functions causes fluxes
to be recalculated.

How it works (technical)

LiveFluxView

(click me to play)

LiveFluxView is my first attempt at combining everything that worked in my PhD into one web page that
people can play with and understand. There's a lot of stuff missing and there are a lot of things I'd like to

improve but | think it's good enough to get an idea of what | spent the four years to September 2012 doing.

visual model showing the
optimal flux distribution

“““““““ L
/Cytosol IAI LG
Carbohydrate A . J
Tw P
AL SrrT ] ,i""vage\,‘ W STESEAL T |
:j_;j‘ acid : - . Haemoglobin
\\&( ] o 2;;: dige?tion
FY o e | :
TN TCA cycle 5 - —
<A, %j é;s__
T e ¢ BRI e
HHHHH =
= —=
:El Food vacuole
malaria metabolic model " /
within MetNetMaker
LiveFluxView
— -
Cytosol =t Qhuigming -
Pyrimidine
synthesis "~ T -
Carbehydrate = - -8 @& N i o
accumulation I | Purine °
PR R, S PPCHINGS | saivage
/I" N
e — 2 -
Fd D = - — -
L - = I3 <
o o _- - ~= L = ‘ - .
— 7 - S ATFizem
- = Fatty-acid T
)z,i'_ TCA Ny S — [
e = :: I cycle \}__ y
N e S :."_ - - Haemaoglobin
- R Mitochondrion ' cid —_—l digestion
""" metabolizm
L S \ B ] N I 1 7
aalS g EE LS S S S  e F——
H=HHHH =
- Maiads E . E ——-——
. - -
ko —
mmen s - ood vacuole
\ \ AP'CUPHSE}- Mamdsnanze Cant .Ma|aria Biomass _/
Extra Cellular Space/Boundary
E0 efflux 0 i L 50 (mmoligDWhourf*
. 36.48 Glucose (constrain max influx)
. -60 L-Lactate {constrain max efflux)
Exchange 5 0 5
Flux : : :
Constraints . -2.38 Malate {constrain max efflux, influx not allowed)
. -3.33 Glycerol (define precisely)
. 5.6 D-Lactate (define precisely)
. 0.98 Glutamine {constrain max influx, efflux not allowed)
2 60
Energy . 10 mol. ATP/Haem formed (haemoglobin digestion cost)
costs . 30 mmol. ATP/gDW (maintenance cost)
Visualisation . 10000 Flux scaling

The metabolic network at the core of LiveFluxView is built using MetNetMaker and exported in SBML format for calculations and in cytoscape format for visualisation. A 2MB SVG
version of the cytoscape file is prepared for flux projection by giving edges id tags equal to their corresponding reactions. When the jQuery Ul sliders are moved they collect
constraints and costs which are sent by jQuery AJAX to a php handler on my server. The php handler integrates the current constraints and costs with the SBML format metabolic
model sends the adapted model to SurreyFBA (native code) for flux-balance analysis. A perl script converts converts SurreyFBA's output to JSON format (<20kb) which is returned
via AJAX to the browser by the php handler. Javascript in the browser projects the JSON-format data onto the visualisation by changing the line-weights of the edges with id tags
corresponding to each reaction. This takes less than a second.
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