
 

Modelling Human  

Genetic Disorders in Mice 

 

 

Anna Marta Migdalska 

 

 

This dissertation is submitted for the degree of 

Doctor of Philosophy 

of the  

   
 

 
 
 

 
 

The Wellcome Trust Sanger Institute 

Hughes Hall, University of Cambridge 

 

 
                                                                                                        

 



 ii 

 

 

 

 

 

 

 

 

 

Najukocha!szym 

Rodzicom 

 

 

 

 

 

 

 

 

 



 iii 

ACKNOWLEDGEMENTS 

 

It has been a pleasure to carry out my PhD project at the Wellcome Trust 

Sanger Institute for the four past years, and I would like to thank all the people 

who helped me during this time. 

 
First and foremost, I would like to express my deep gratitude to my 

supervisor, David Adams, for giving me the opportunity to pursue exciting 

research projects in his laboratory. I am very grateful for his enormous 

support and excellent guidance. It was a privilege to work with such an 

inspirational and enthusiastic mentor. 

 
I would like to thank all current and former members of the Adams laboratory 

for providing me with help and advice in various aspects of my work. I am 

particularly grateful to Louise for introducing me to many molecular 

techniques and for reading my thesis, and to Theo for giving me considerable 

support with tissue culture and for always ensuring a ready supply of 

reagents. I would like to thank Rebecca for teaching me qRT-PCR. Also thank 

you to Cathy, Chi and Radek for always being ready to give advice and for the 

many instructive discussions we have had. 

 
In addition, I would like to thank members of the Wellcome Trust Sanger 

Institute Research Support Facility for taking excellent day-to-day care of my 

mice and for all the technical support they have provided me with. 

 

I would like to express my great appreciation to all member of the Wellcome 

Trust Mouse Genetics Project for performing some of the phenotypic tests 

that I applied in my research. 

 
I am very grateful to many other people from the Wellcome Trust Sanger 

Institute who helped me with my work: Yvette Hooks and Kay Clarke for 

teaching me histopathological techniques, Peter Ellis and Robert Andrews for 

their expertise in conducting microarray analysis, and Gabriela Gurria and 

Darren Logan for their help with behavioural studies.  



 iv 

I would like to thank my thesis committee members, Derek Stemple, Matthew 

Hurles and Charles Shaw-Smith, for their comments and suggestions 

throughout my PhD. 

 

I would also like to thank Inês Barroso and Anton Enright for giving me the 

possibility of doing rotations in their laboratories during the first year of my 

PhD, and Kathryn Fawcett and Cei Abreu for helping me during these 

rotations. 

 

I am also very grateful to Mark Arends from the Department of Pathology of 

the University of Cambridge for his invaluable help with histopathological 

analysis, and Lionel Willatt from the Department of Medical Genetics at 

Addenbrooke’s Hospital for teaching me FISH analysis.  

 

Thanks to David for proof-reading and helping with the formatting of my 

thesis, and for many useful discussions and support. 

 

Finally, a massive thank you to my wonderful parents for their endless support 

in whatever I chose to do, for always being there for me, and for their 

unconditional love. 

 

 

 

 

 

 

 

 

 



 v 

DECLARATIONS 

 

This thesis is my own work and contains nothing which is the outcome of work 

done in collaboration except where specifically indicated in the text. 

 

 

This thesis does not exceed the word limit of 60,000 as set by the Degree 

Committee for the Faculty of Biology. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

September 2011 



 vi 

ABSTRACT 

 

 Rearrangements of the human genome including deletions, duplications, 

inversions and translocations play a major role in the pathogenesis of many 

human diseases. In order to facilitate the discovery of dosage-sensitive 

genomic regions and genes, and to investigate the contribution of genomic 

rearrangements to the development of different human disorders, many 

mouse models carrying genomic rearrangements of syntenic regions of the 

mouse genome have been generated.  

During my PhD I have been involved in the generation and phenotypic 

analysis of two monosomic mouse models carrying deletions syntenic with 

21q11.2!q21.1 and 5q35.2!q35.3 in humans.  

The first of these models was generated to investigate the contribution 

of the genes mapped within the Lipi–Usp25 interval to the development of 

both various types of cancer and clinical features diagnosed in patients with 

Monosomy 21 (a disorder associated with intellectual disability, craniofacial, 

skeletal and/or cardiac abnormalities, and respiratory complications). 

Monosomic mice displayed impaired memory retention, which models the 

intellectual disability observed in patients with Monosomy 21. Moreover, when 

fed on a high-fat diet, monosomic mice exhibited a significant increase in fat 

mass/fat percentage estimate, severe fatty changes in their livers, and 

thickened subcutaneous fat. Thus genes within the Lipi–Usp25 interval are 

involved in memory retention and the regulation of fat deposition. 

The second of these models has been developed to investigate the 

contribution of the genes mapped within the 4732471D19Rik–B4galt7 interval 

to the development of clinical features diagnosed in patients with Sotos 

syndrome (an overgrowth disorder associated with advanced bone age, 

intellectual disability, hypotonia, facial, cardiovascular and/or urinary/renal 

abnormalities). Monosomic mice showed dilation of the pelvicalyceal system 

in the kidneys, which mimics the renal abnormality observed in patients with 

Sotos syndrome. Thus haploinsufficiency of a gene (or genes) within the 

4732471D19Rik–B4galt7 interval successfully models the renal abnormality 

observed in patients with Sotos syndrome. 
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