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The genetic control of sex determination is often associated with dimorphic sex 
chromosomes. In the XY system, females are homogametic (XX), whereas males are 
heterogametic (XY). While Y chromosomes contain few genes, the unequal distribution of         
X chromosomes would normally result in dramatic changes in gene dosage that could lead to 
developmental defects or death. Dosage compensation is a process that equalizes gene expression 
from the X chromosome between males and females. Furthermore the equal distribution of gene 
expression between the X chromosome and the other chromosomes are ensured. The process of 
dosage compensation has been best studied in worms, flies, and mammals revealing three distinct 
strategies for equalizing the gene expression of X-chromosomal genes. 

 
In Drosophila, dosage compensation is achieved by a twofold up-regulation of gene 

expression on the single X chromosome mediated by a dosage compensation complex (DCC). It 
has been shown that this complex is spread all over the Drosophila male X chromosome. As a 
consequence the expression level is equalized between both sexes and the balance between         
X chromosomes and autosomes is restored. 
 

The mechanism of dosage compensation is an excellent model for studying regulation of 
transcription mediated by chromatin modifications and the role of non-coding RNA in regulation 
of gene expression. DCC promotes acetylation of lysine 16 at histone H4 on the X chromosome 
resulting in two fold up-regulation of most of the X-linked genes. Details of this process still 
remain unclear, in particular how these complexes are targeted and spread along the male           
X chromosome and the role of individual proteins and RNAs in the assembly.  
 

Particularly in this project, the main focus was on MLE protein. MLE is one of the 
components of male specific lethal (MSL) complex. In this project, the role of MLE and the role 
of RNA on X (roX) with in the dosage compensation mechanism was analyzed .The aim of the 
project was to produce recombinant proteins from Drosophila MLE protein (full length as well as 
individual domains) and purify sufficient amount of protein for crystallization process. Purified 
proteins were further studied for RNA binding with roX2 RNA. We prepared specific MLE 
mutants that are unable to bind RNA which will now be tested in transgenic flies to better 
understand the role of RNA binding by MLE in the dosage compensation. 
 
 
Degree project in applied biotechnology, Master of Science (2 years), 2011 
Examensarbete i tillämpad bioteknik 45 hp till masterexamen, 2011 
Biology Education Centre, Uppsala University, European Molecular Biology Laboratory, 
Grenoble Outstation and University of Joseph Fourier, Grenoble 
Supervisors: Dr. Stephen Cusack and Dr. Jan Kadlec 


