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Mapping Mendelian Traits in Humans Part II

¥ Nail Patella Syndrome
¥ LOD Scores
¥ LOD Score Plots
¥ Determining Significant Linkage

Important Pre-Reading Concepts

Text Reading
¥There is a Human Gene Mapping handout on the Website that
covers the next two lectures.

Important Pre-Lecture Concepts (quiz material)
¥Review informative and un-informative meioses

Class Discussion
¥How do we deÞne the most likely distance between a marker and
the disease locus using a LOD score?
¥How do we interpret LOD score plots?

Think about these topics as we go through the lecture and come back to
them as you go over the lecture material and practice problem solving.
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How do we know the two loci are linked?

¥We DonÕt

¥But we can determine the probability of the two loci being a certain
distance away

¥We ask the question:  What is the likelihood they are linked at a
certain distance vs. the likelihood that they are not linked at all.

¥The Ratio of the two is the odds of linkage

¥The logarithm of this ratio is: ÒLogarithm of OddsÓ=LOD Score

The LOD Score Method:

Z (! ) = (n - r) log [2 (1 - !  )] + r log (2 !  )
! = Recombination Frequency

n= total number of informative progeny

r= number of recombinants
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Z (! ) = (n - r) log [2 (1 - !  )] + r log (2 !  )

Z (0.1) = (8 - 1) log [2 (1 – 0.1)] + 1 log (2 * 0.1)

  Z (0.1) = (7) log [2 (0.9)] + (1) log (0.2)

  Z (0.1) = (7) log [1.8] + (1) log (0.2)

Z(0.1)=1.09

The LOD Score Method:
Example with RF=0.1

The LOD Score Method:
Calculating LOD Scores

Recombination 
Frequency 

LOD score 

0.05 0.95 
0.10 1.09 
0.125 1.12 
0.15 1.09 
0.20 1.03 
0.25 0.92 
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= Nail Patella Syndrome

AO, BO, OO= Blood Types

Nail-Patella Pedigree #2

Questions We Need to Answer:
What Allele appears to be linked to NP syndrome?
How many recombinants are there?
Calculate the Lod Score for a RF of 0.1

Recombination Distance ( ! ) Lod Score
Family 1

Lod Score
Family 2

Total
Lod Score

0.05 0.95 1.18 2.13
0.10 1.09 1.73 2.82
0.125 1.12 1.84 2.96
0.15 1.09 1.89 2.98
0.20 1.03 1.87 2,9
0.25 0.92 1.74 2.66

The LOD Score Method:
Combining Family Linkage Data
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LOD Score Method:
Graphing the LOD Scores
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The LOD Score Method:
Interpretting the Graph

Lod Score

Recomb.
Frequency
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The LOD Score Method:
Multiple Markers on One Graph


