Protocol S6. Simulating a MutanKr- Embryo

In general, our models do not correctly reproduce mutantesgion patterns, despite the fact the the
regulatory relationships in our models are qualitativelgsistent with mutant observations. For example,
Figures 1 and 2 show the predicted expression patterns Kok enutant according to the Unc-GC and
Unc-Logic models. These predictions are obtained by sitimgadhe models from the standard initial
conditions, but fixing Kr production to zero. We expect, oticse, thatkr is not expressed, as seen in
the models.hb, which is redundantly repressed between its two usual dwray Kr and Kni, should
show little or no change. At most, a slight expansion of theeaor hb domain towards the posterior
should be observed [1]. The Unc-Logic prediction, then,sseatially correct. However, the Unc-GC
model incorrectly shows strong derepressiohlmbetween its two usual domains. Roughly speaking, the
Unc-GC model encodes a rule that both Kr and Kni are requiveddpression ohb, whereas the real
organism behaves as if either Kr or Kni are individually suént for repression [1, 2]. In principle, the
Unc-GC model is able to encode either rule. Because the madda was not part of the fitting processes,
it is perhaps quite arbitrary that the fitting procedureledtbn the former rule instead of the latter—either
is a reasonable extrapolation from the wild-type dagtasshould show some derepression between its two
domains, with both domains expanding towards each othendtutneeting [3, 4]. Again, the Unc-GC
model overestimates the effect of removing repression fonThe Unc-Logic model shows no change
in gt expression, underestimating the true effect. Expressidmbis reduced inKr- embryos, due to
broadening of theyt domains [3, 4, 5, 6]. Unc-Logic, because it predicts no cleaingyt expression,
does not capture this effect, while the Unc-GC model, whigkrestimates the change gihexpression,
completely quashdai expression.
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Figure 1: Simulated wild-type expression patterns fromdhe-GC model (blue) and expression patterns
predicted for &r- embryo.
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Figure 2: Simulated wild-type expression patterns fromuine-Logic model (blue) and expression pat-
terns predicted for &r- embryo.
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