
 

 

The SCL Gene  
and  

Transcriptional Control of Haematopoiesis 

 

 

Pawandeep Dhami 
Darwin College 

 
 
 
 

Thesis submitted for the degree of 
Doctor of Philosophy 

 
University of Cambridge 

2005 
 

 



Disclaimer     i 

Disclaimer 

This dissertation is the result of my own work and includes nothing which is the outcome 

of work done in collaboration, except where specifically indicated in the text. 

This Dissertation does not exceed the word limit prescribed by the Biology Degree 

Committee 

 

 

 

Pawandeep Dhami 

Wednesday, 30 November 2005 

 

 



     ii 

 

 

 

This thesis is dedicated to my mum and dad 
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Abstract 

The SCL Gene and Transcriptional Control of 
Haematopoiesis 

Understanding the events which occur as stem cells differentiate into committed cell 

lineages is a fundamental issue in cell biology. It has been shown that the SCL 

transcription factor, also known as TAL1, is central to the mechanisms whereby 

pluripotent stem cells differentiate into haematopoietic stem cells (HSCs) that ultimately 

give rise to the various blood lineages. While this process is thought to be tightly 

regulated at the level of gene expression, the exact ways in which SCL helps direct this 

process is not well understood. To further understand the biology of SCL and the key 

regulatory interactions it is involved in during blood development, the powerful 

techniques of genomic microarray resources in combination with chromatin 

immunoprecipitation (ChIP-chip) were used. High resolution (400-500 bp) genomic tiling 

path microarrays spanning the human and mouse SCL loci were constructed. ChIP-chip 

experiments using a large battery of antibodies raised against various histone 

modifications, transcription factors, and other regulatory proteins were performed in a 

number of SCL expressing and non-expressing cell lines. The ChIP material used in the 

array experiments was not amplified prior to hybridization and resulted in ChIP-chip 

assays which were reproducible, robust and as sensitive as real-time PCR. Based on the 

ChIP-chip data that was generated, relationships between transcriptional regulatory 

events and the underlying DNA sequence were studied across the SCL locus. The 

results described in this thesis will greatly accelerate our understanding of important 

biological events which are essential for the expression of SCL, as well as provide 

insights into mechanisms of mammalian gene regulation likely to be widely applicable. 
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RNA Pol II ribonucleic acid polymerase II 
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SD standard deviation 
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TAF TFIID associating factor 
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TBP TATA-binding protein 
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TF transcription factor 
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