
coreBio II - genetics: Mon. 19 March 2018 

Past and current questions? - hand in 

Where we are so far…. 

Versions of genes (alleles) are generally handed down 
unaltered from generation to generation

The organisms we are primarily concerned about (humans 
and such) reproduce sexually, involving the processes of 
meiosis and fertilization 

A new organism receives one set of chromosomes from 
each of its two parents (maternal / patternal) 

It passes on a unique shuffled set (generated through crossing 
over and independent segregation) to each of its offspring

Where we are so far…. 

During meiosis, the probability of crossing over is a function 
of distance between two genes (in terms of base pairs) 

Different versions of a gene (alleles) can lead to different 
phenotypes (Mendel had distinct differences, more often 
we have wild type and different - often disease).

Mendelian traits are strictly dominant or recessive with 
respect to one another.

When the alleles are of the same gene, we can generate 
monohybrid crosses between homozygous individuals



Q: What is genetic linkage and how to we identify it?  
(with or without a chi square analysis) 

Q: What does it mean for a trait to “breed true”? 

Q: How do we measure the variation in a trait (how 
would we know that an allele is completely dominant 
or recessive)?

Where we are so far…. 
If two different traits are under study, our first tasks are  
to i) determine whether the alleles are in different genes,  
ii) whether the genes are linked, and  
iii) whether the alleles interact. 

For two genes (two distinct pairs of traits), this involves a 
dihybrid cross.  If the traits are independent, and the 
alleles are unlinked and strict recessive / dominant - they 
we get the Mendelian F2  9:3:3:1 ratio when we cross two 
(F1) heterozygotes.  (what classes are these)

If the ratio diverges from 9:3:3:1 then there is either linkage 
or interactions (we estimate whether the divergence is real 
using a chi square test).

If the ratio diverges from 9:3:3:1 then there is either linkage 
or interactions (we estimate whether the divergence is real 
using a chi square test).

What happens if they are linked? 

What happens if they they interact? 



How many genes would we suspect are involved in skin color?



Consider two geographically separated African populations;  
In both the skin color is reasonably uniform, but in one it is 
noticeably darker than the other. 

If the alleles involved in the color difference between these two 
populations are versions of the same gene, how would you 
determine whether they behavior in strict dominant/recessive 
manner?   
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How might a 
amorphic (null) 
mutation in the 
Tyr gene 
influence 
phenotype? 

Where we are so far…. 

There are a range of interactions between alleles of the 
same gene:  simplest co-dominance. 

Blood type: A,B and O   

A is dominant over O (recessive) - A antigen is present 

B is dominant over O (recessive) - B antigen is present 

A and B are “co-dominant” - both A and B antigens are 
present 



what is the trait?What does that mean…. 

Your immune system learns to distinguish self from non-self, 
responds to non-self

In the case of transfusions of blood - if you are A, you can  
receive A  or O blood (seen as self) – B-blood leads to 
immune response 
eif you are B, you can receive B or O (seen as self) – A-
blood leads to immune response 
if you are AB, you can receive A, B, AB, or O   
if you are O, you can receive O only – A, B, or AB -blood 
leads to immune response
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ABO gene

ABOA α-1,3-N-acetylgalactosamine transferase  
ABOB α-1,3-galactosyl transferase (4 amino acids different)
or
ABOO single bp deletion –  frame shift

Even “simple” traits 
depend on many  
genes (genetic loci)

If amorphic for fut1/fut1, there is no substrate (H-antigen) for 
A or B enzymes to work on, so you appear O

But, generation of A or B or AB depends upon modification of  
surface glycoprotein by FUT1 gene   

BUT  
but you respond (reject) to normal O blood as foreign since 
normal O blood has the H-antigen (if it is FUT1+/FUT1+ it has 
FUT1 (H-antigen) on surface
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EXAC FUT1/FUT2 Genomicus of FUT1 / FUT2 


