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STUDY UNIT 3: IDENTIFYING HUMAN 
DISEASE GENES AND GENETIC 
SUSCEPTIBILITY TO COMPLEX DISEASE 

TEXTBOOK CHAPTER 8 

• Some difficulties exist in identifying disease genes as for some single-gene disorders the 
disease phenotypes do not have well defined, distinct pathologies. 

Ø There is also difficulty in identifying genes underlying multifactorial diseases. 

LECTURE 1  
Human Genome Project & related initiatives 

• Good catalogue of genes as functional DNA units  
Ø For each gene – physical location, measured in bp of DNA from end of chromosome  
Ø The fact that we know the sequence of the DNA doesn’t help us understand the protein 

made or the disease it causes so we need to be able to find genes that are defined 
through particular phenotypes 

• Knowing gene sequences does not in itself tell us about a disease gene  
Ø Neither its DNA sequence nor its chromosomal location  
Ø To find diseased genes, search for defined phenotypic traits 

 
1) IDENTIFYING GENES IN MONOGENIC DISORDERS 

• Genes were identified through: 
• A known protein product (via functional cloning) 
• A candidate gene approach – ocasssionally  
• If have knowledge of biology of condition – suggest plausible gene candidate  
• Stanard route – map the gene to reveal chromosomal location (position cloning) 
• General strategy – use genetic mapping (Linkage analysis)  
• Sometimes - chromosomal abnormality  
Ø Huge enrichment of corresponding mRNAs in certain cell types 
Ø For example, hemophilia A results from a deficiency of blood clotting factor VIII, and 

enough of the factor VIII protein was purified from pig blood to obtain a partial amino acid 
sequence.  

• Degenerate oligonucleotides were designed and used as probes to screen DNA libraries. 

2) LINKAGE ANALYSIS TO MAP GENES 
FOR MONOGENIC DISORDERS TO 
DEFINED SUBCHROMOSOMAL 
REGIONS 

• Alleles at loci on different chromosomes assort 
independently  

• Alleles at loci on the same chromosome assort 
independently if at least one crossover occurs 
between them in every meiosis = Recombinant 
chromosome   

• Recombination fraction = θ 
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• The probability that recombination will occur between 2 loci 
• Alleles that remain together (on a single chromosome) through meiosis are called a 

haplotype (no recombination) 
• Linkage is the tendency for genes to be inherited together because of their location in 

relation to one another 
Ø Alleles at very closely neighboring loci on the same chromosome are co-inherited 

(Chance of being separated by recombination is low) 
Ø Alleles at distantly spaced loci on the same chromosome more likely to be separated by 

recombination at meiosis  
Ø Loci on top of each other – linked, therefore no recombination 

HUMAN MEIOTIC RECOMBINATION FREQUENCIES 

	
Two loci on the same chomosome: 

• A: Far apart 
Ø NR=R 
Ø Non-recombination= Recombination 
Ø Θ=0.5 
• B: Very close 
Ø NR – Only non-recombinant 
Ø Θ=0 
• C: In between 
Ø NR>R 
Ø Non-recombinant is more likely than 

recombination 
Ø Θ<0.5 

	
When θ=0 , very close on chromosome 
	
	

• Genetic distance between two loci reflects likelihood that recombination will occur 
between them 

Ø Unit of map distance is centiMorgan (cM) 
Ø If two loci are 1 cM apart then recombination once in every 100 meiosis (θ = 0.01) 
Ø If θ = 0.02, distance between loci = 2 cM  
• Two loci are linked if alleles at these loci do not segregate independently 
Ø Close together on same chromosome - transmitted together  
Ø As a haplotype  

	
INHERITANCE OF A DISEASE HAPLOTYPE IN 
AN AUTOSOMAL DOMINANT DISORDER 

	
(A) The disease locus, can be imagined to have 
two alleles:  D (disease) and N (normal). Here we 
also consider alleles at four marker loci that are 
physically located very close to the disease 
locus, for example within 0.5 Mb. The disease 
haplotype in the affected individual is defined by 
the sequence of alleles at consecutive 
neighboring marker loci that could be 
represented here as 2–3–1–4 (when read in the 


