
Ulrich Schaechtle                     Zane Shelby               Vikash K. Mansinghka

MIT Probabilistic Computing Project

InferenceQL: an SQL-like probabilistic programming language

3. Example InferenceQL application: genetic circuit design

 Accuracy results: Only 6.51% of predicted gene expression
 have a fold change error larger than 2x

SELECT

  MEDIAN(aaeA), 

  MEDIAN(aaeB), 

  [...], 

  MEDIAN(zur),    

  MEDIAN(zwf)

FROM (GENERATE aaeA, aaeB, [...], zur, zwf

    GIVEN

      Arabinose = ‘on’ AND IPTG = ‘on’ AND  Measurement_phase = ‘log-phase’ AND

      68.29/2  < Part_AraC AND Part_AraC <    68.29 * 2 AND

      1.77/2   < Part_LacI AND Part_LacI <     1.77 * 2 AND

      828.80/2 < Part_AmeR AND Part_AmeR <   828.80 * 2 AND

      603.22/2 < Part_PhlF AND Part_PhlF <   603.22 * 2 AND

      1.57/2   < Part_YFP  AND Part_YFP  <     1.57 * 2 

    UNDER whole_genome_spn LIMIT 1000)

We know these values
a priori:

4. Example query and accuracy results: predicting more than 4000 genes accurately

SQL-like probabilistic query

Qualitative assessment: InferenceQL models the dynamics in the data more accurately than stand approaches

Experimental data available for genetic circuit design What if we had a program that simulated virtual experiments?

Bayesian program synthesis produces a generative program that can serve as a “virtual wetlab”

1. InferenceQL platform 2. InferenceQL system architecture

Regression mischaracterizes relationships (4 examples) Virtual data from the whole-genome simulator matches real data

http://probcomp.csail.mit.edu/

