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Synthetic biology aims at building biological systems for useful purposes. We have used the software to design three logic networks: a demultiplexer,
Relatively simple gene networks have been engineered, but the design a decoder, and a DLatch. Figure 2 shows the design of the DLatch which
process is limited. Many papers advocate the use of engineering concepts constists of four NOT and four NOR gates.
ike standardization and modular design to simplify the design process and
enable the design of more complex systems. We have developed a software -
tool (Figure 1) to show how standardization and modular designh can be used l ,
. . . . e
for the design of logic gene networks, gene networks that implement a logic D @ ! |. =
function. ®
unctio —_
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The user can design a logic network template using modular logic gates. The
software tool uses bioparts from an artificial bioparts database to build
devices that implement the given template. The software converts each —.'- '.“ i I. oL 0
device to a model, which is used for stochastic simulation. Comparison of E e el | - S e
the simulation result with the user-defined desired result provides an T
evaluation score for each device. in0
D Bioparts database A : ‘ :
Figure 2 | Design of a DLatch gene network
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N Y With a small artificial bioparts database, the conversion from the template
User input P N (Figure 2) to all possible devices provided 702 different devices. Figure 3
E  Device (gene network) shows the desired output signal at the top and the simulation results of four
- ~ out of the 702 devices below, ordered from worst performance to best
A Gene network template i
performance.
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H Evaluation score Figure 3 ‘ Desired and four simulated output signals
f?:GEEE$§12§1nn: 8.633
122 Mean max high value: 23,912 . : . C .
- seore 12,897 y Analysis of the simulation results shows a preference for certain biological
parts at certain locations in the gene network. For example, Figure 4 shows
Figure 1 | Software overview that most well performing DLatch devices use a tetrameric transcription
A) Using modular gene network templates, a user can simply connect logic factor for edge eé (the orange edge in Figure 2).
gates to build a logic network. B,C) The user has to specify the input signhal
and the desired output signal. D,E) The software converts a template into Edge e6 score
so called devices, using standard biological parts from an artificial bioparts i S A U O O F OV A N U OO AL A A i —
database. F) The software converts each device to a model. G) The model is fff tetramer
used to run a stochastic simulation which results in a simulated output 2 20
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signal. H) The performance of a device is evaluated through comparisson of ® 15 I I I I I I
the simulated output signal with the user-defined desired output signal. I I | l i
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Figure 4 | Type of transcription factor used for edge eé6 in Figure 2
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