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Clear differences in phenotypes such as sleep duration have been observed among individual flies with identical genotypes. 
One possibility is that gene expression plays a role in producing these differences. However, previous experiments that 

assessed genetic differences in gene expression were done using pools of flies rather than individuals.The author wanted to 
determine whether heritable differences in gene expression could be detected among individual flies therefore a multi-factor 
experiment using RNA extracted from 768 flies was performed. The author harvested RNA from individual flies using 16 
inbred lines from the Drosophila Genetic Reference Panel. These flies were reared in three biological replicates of the same 
environmental condition. The RNA was successfully sequenced for 98% of the flies and the output read count data was used in 
the data analysis. In the data preprocessing, ‘bar code’ to verify that each sample contained the correct genotype was constructed 
and Spearman correlations were used to verify that the sex of each sample was correct. Generalized linear models using a 
negative binomial distribution to account for the characteristics of the read count data were applied. The three main effects of 
genotype, environment, and sex as well as their two-and three-way interaction terms were included in the models. In addition, 
a pipeline for RNA-Sequence data analysis consisting of the filtering, normalization, and model fitting steps was applied. The 
performance of different available methods and tools used in each step of the pipeline was compared. Results showed that the 
trimmed mean of M-values (TMM) normalization is preferred in our setup and DESeq R package works the best in the model 
fitting. Preliminary results indicate that differences in gene expression exist in for flies with identical genotypes subjected to 
identical environments.
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