
   

Drosophila and neurogenetics

Dr. Giorgio Gilestro



   



   



   



   



   



   



   



   

Genetic screenings
● From phenotype to genes  (forward genetics )
● From genes to phenotypes (reverse genetics )
● From genes to genes through phenotypes (modifier screen )

Pharmacological screenings
● From drugs to phenotypes
● From drugs to phenotypes through genes (target screen )
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● From phenotype to genes  (forward genetics )

( From gene to behaviour. Seymour Benzer )



   

● Clever genetics



   

● Clever behavioural analysis



   

● Clever behavioural analysis



   

From phenotype to genes  (forward genetics )
Chimeric screenings



   



   



   

From genes to phenotypes (reverse genetics )
RNAi and UAS/GAL4



   

From genes to phenotypes (reverse genetics )
RNAi and UAS/GAL4



   

Validation with obvious morphological phenotypes

Gene activity does not become null: 
Hypomorphic effect

Transformer 2 (tra2) RNAi and mutant 
females anatomically resemble males, 
including male genitalia and abdominal 
pigmentation.

The eyes are greatly reduced or absent in 
eyes absent (eya) RNAi and mutant males.

Stubble (Sb) males have short, stubby 
bristles on the notum.



   

Muscle formation and development (flying muscles)

Pain (from larvae to mice)

Hearth development and failure

Bristle formation (asymmetric cell division)

Obesity 

Immune response

Sugar vs protein food preference

Neuronal control of Drosophila courtship

Phenotypes screened using RNAi



   

Bristle formation (asymmetric cell division)



   

Obesity 



   

Hearth development and failure



   

Obesity



   

Sugar vs protein food preference



   

Neuronal control of Drosophila courtship



   

Neuronal control of Drosophila courtship



   

● From genes to genes through phenotypes (modifier screen )



   



   



   



   

● From drugs to phenotypes



   



   



   



   

● From drugs to phenotypes through genes (target screen )

Fragile X syndrome (FXS) is a genetic syndrome that is 
the most commonly known single-gene cause of 
autism and the most common inherited cause of 
intellectual disability.

It results in a spectrum of characteristic physical and 
intellectual limitations and emotional and behavioral 
features which range from severe to mild in 
manifestation.

The syndrome is associated with the expansion of a 
single trinucleotide gene sequence (CGG) on the X-
chromosome, and results in a failure to express the 
protein coded by the FMR1 gene, which is required for 
normal neural development. 



   

Identify candidate genes based on phenotype
through forward genetics  screening

e.g.: drop-dead, bubblegum, swisscheese  

Gene is recessive
(LOF)

Gene is dominant
(GOF)

Overexpress the mutated or 
wild type version;

often it's OK to
overexpress the 

mammalian homolog

Disrupt the function
of endogenous genes
via mutations, RNAi

or knock-ins

Perform pharmacological screenings or
 genetic suppressor screening to

find new candidates 



   

1. Neurodegeneration.
2. Alzheimer’s Disease.
3. Parkinson’s Disease.
4. Triplet Repeat Expansion Diseases.
5. Sleep.
6. Seizure Disorders.
7. Cognitive/Psychosis/Affective Disorders.

A. Nervous System

C. Cardiovascular

D. Inflammation/Infectious Disease

E. Metabolic Disorders and Diabetes

B. Cancer
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