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microRNA Genes 

Inhibit Translation

Pressman, Bei, and Carthew. Cell 130, Aug 10 2007

- 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 microRNAs 

such as miR-7 essentially

dispensable for development?



miR-7 Mediates Eye Development

- implicated in eye development

XIN LI

through genetic modifier screens

- stabilizes genetic perturbations



miR-7 Null Eye Phenotypes Typically Subtle

miR-7 in situ

wild type

miR-7 null



miR-7 Regulates its Transcription Factors

- genetic epistasis and enhancer trapping 

map miR-7 into proneural network motifs



Robust Network Design 

ñThis design is similar to the principle that engineers use to 

design safety features into products.ò- Rich Carthew



environmental conditions 

uniform in the lab, but variable in nature

do microRNAs stabilize 

gene regulatory networks 

under fluctuating 

environmental conditions?

Are conserved microRNAs 

such as miR-7 essentially

dispensable for development?

OR MAYBE



Fly Development

David Morgan, The Cell Cycle : Principles of Control

Anthony Griffiths, Introduction to Genetic Analysis



94% ónormalô

n = 52

91% ónormalô

n = 87

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

delineate ranges of normal developmental fluctuation



Temperature Fluctuation Challenge

dissect discs

hot (31 ÁC)cold (18 ÁC)

~ 1 week 1 day          ~1.5 hours each

kinetics of photoreceptor cell 

differentiation / recruitment



(n = 68)

9 % ónormalô

Temperature Fluctuation ïeye / antennae

(n = 54)

95 % ónormalô

(n = 54)

96 % ónormalô

(n = 68)

12 % ónormalô



Temperature Fluctuation - Results

* strong enhancement 

in miR-7 null



yes, for developmental phenotypes

but what about ADULT phenotypes ?

do microRNAs stabilize 

gene regulatory networks 

under fluctuating 

environmental conditions?

Are conserved microRNAs 

such as miR-7 essentially

dispensable for development?

OR MAYBE



Temperature Fluctuation ïAdult Phenotypes

TIFFANY LO

ANDY SCARPELLI

ñLarval PCRò

- precise control of temp flux

- ótouchdownô vs óstepdownô

- extreme temps, durations



Temperature Fluctuation ïAdult Phenotypes

wild type

miR-7 null

TIFFANY LO

roughening = 

fused eye facets



Temperature Fluctuation ïAdult Phenotypes

* strong enhancement 

in miR-7 null

wild type                                                   wild type

miR-7 null                                                 mir-7 null 

*

*

ANDY SCARPELLI


