A microRNA Imparts Robustness
Against Environmental Fluctuation
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microRNA Genes
Inhibit Translation
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- half of human genes potential targets
- regulate diverse biological processes
- expression changes correlate with disease

- ~30 conserved gene families



microRNA Puzzles

- conserved miRNAs have lineage specific targets
- null phenotypes typically subtle

- high birth and death rate of miRNA genes

Are conserved microRNASs
such as miR-7 essentially
dispensable for development?



MIR-7 Mediates Eye Development
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- implicated in eye development
through genetic modifier screens

- stabilizes genetic perturbations
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R-7 Null Eye Phenotypes Typically Subtle
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MIR-7 Regulates its Transcription Factors

- genetic epistasis and enhancer trapping
map miR-7 into proneural network motifs

wing sensory organ precursors
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Robust Network Design
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Are conserved microRNAs
such as miR-7 essentially
dispensable for development?

OR MAYBE do microRNAs stabilize
gene regulatory networks
under fluctuating

environmental conditions?

environmental conditions
uniform in the lab, but variable in nature



Fly Development

Eclosion

Imaginal disks
4 days /St instar (1day)
Pupation 4{dinstar (1 day)

3rd instar (2 days)

differentiating photoreceptor cells
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David Morgan, The Cell Cycle : Principles of Control
Anthony Giriffiths, Introduction to Genetic Analysis



Uniform Temperature Conditions
controls grown at constant 18C (below), 23C, and 29C

delineate ranges of normal developmental fluctuation
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Temperature Fluctuation Challenge

mmm C0ld (18 AC)

~ 1 week 1 day ~1.5 hours each
kinetics of photoreceptor cell dissect discs

differentiation / recruitment



Temperature Fluctuation i eye / antennae
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Temperature Fluctuation - Results

uniform temp variable temp
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Are conserved microRNAs
such as miR-7 essentially
dispensable for development?

OR MAYBE do microRNAs stabilize
gene regulatory networks
under fluctuating

environmental conditions?

yes, for developmental phenotypes
but what about ADULT phenotypes ?



Temperature Fluctuation i Adult Phenotypes
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Temperature Fluctuation i Adult Phenotypes
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