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Progress

Over the last week, we compiled documents explaining the random 
sampling of  RACIPE and the current literature on the computational 
cost of  RACIPE. We analyzed the half-functional rule using the 
additional information files and the source code. We then moved to 
reproduce the results in RACIPE, particularly the ratio between the 
amount of  monostable and bistable steady states. From there, we 
reproduced the rook fields seen in Konstantin’s initial DSGRN 
presentation. Finally, we have begun working on reproducing the toggle 
switch results from RACIPE in DSGRN using essential parameters and 
their neighbors.



The Half-Functional Rule

Huang, B., Jia, D., Feng, J. et al. RACIPE: a computational tool for modeling gene regulatory circuits 
using randomization. BMC Syst Biol 12, 74 (2018). https://doi.org/10.1186/s12918-018-0594-6

• Isolated gene “num” times

• Isolated genes with inward regulations ”num” 
times

• Multiply by Hill functions with thresholds from 
above

• Median outputs



Huang, B., Lu, M., Jia, D., Ben-Jacob, E., Levine, H., & Onuchic, J. N. (2017). Interrogating the topological robustness of  
gene regulatory circuits by randomization. PLOS Comput Biol, 13(3), e1005456–
21. http://doi.org/10.1371/journal.pcbi.1005456

https://nam02.safelinks.protection.outlook.com/%3Furl=http:/doi.org/10.1371/journal.pcbi.1005456&data=02%7C01%7C%7C5525890c07e247b1a70f08d800fcd0a8%7Cb92d2b234d35447093ff69aca6632ffe%7C1%7C0%7C637260433646298272&sdata=2S7CWYXYa0cvQk8/aLKadHo25K15yp9yy3DY/uX6Jg0=&reserved=0
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Parameter Graph:  Region of Parameter Space & Dynamics
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Database provides a complete decomposition of parameter space into 
explicit regions (semi-algebraic sets) and description of global dynamics 
over each region. Purely combinatorial representation.

x1

x2
<latexit sha1_base64="vyhIH+vybORRNWEEQiz2oG+vrVA="></latexit>

✓2,1
<latexit sha1_base64="yyfwwsfPEu6a9azxoYEyXhu9Wio="></latexit>

✓1,2
<latexit sha1_base64="RPcSEvL6UJby/lc5sTX7SRTeRnM="></latexit>

1 2
<latexit sha1_base64="HIlyjgjF+om9RN8SJsgHX1PtQwY="></latexit>

Assume `1,2 < u1,2 < �1✓2,1

`2,1 < u2,1 < �2✓1,2
<latexit sha1_base64="bftCfXzA3ewSS8f5XX3S1cAFOcw="></latexit>

Representing Dynamics
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Toggle Switch Parameter Space in DSGRN





Next Steps

Our next steps include understanding essential parameters, running 
the RACIPE simulations in DSGRN with the essential parameters, 
and continuing to study the mathematics that underly both DSGRN 
and RACIPE.
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