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5. Genetic Approach: Activating mTORC1 via tsc2 mutation ameliorates ethanol-induced palate reduction

3. Small Molecule Approach: Co-exposing ethanol with amino acids, which activate mTORC1, reduces 
frequency of palate formation. Surprisingly, co-exposure of ethanol with Metformin, which is 

predicted to inhibit mTOR, also reduces incidence of palate malformations.

4. Genetic Approach: Inhibiting mTORC1 via raptor mutation 
increases frequency of ethanol-induced craniofacial malformations
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Conclusions and future directions
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1.5% EtOH 64.6% 35.4% -

1.5% EtOH + 100 uM Met 73.6% 26.4% 0.083

1.5% EtOH + 1 uM Each Amino Acid 71.7% 28.3% 0.33

1.5% EtOH + 5 uM Each Amino Acid 73.3% 26.7% 0.159

1.5% EtOH + 10 uM Each Amino Acid 69.8% 30.2% 0.481


