
 

Chapter 1 
Nature of Discrete Genetic Data 
 
 1. Forensic science & indididual identification. 

 2. Evolution. 

 3. Search for genes affecting human disease or traits of     

   economically importance in domestic plants and animals. 

 4. Characterizing features of DNA, amino acid and protein    

   Sequence. 

 5. Prediction of protein structure from the amino acid        

   sequence features. 

  

Mendelizing unit 

 

Example of genetic data 
  Phenotypic data 

  Codomonant phenotypic data 

  Allozyme data 

  Protein sequence data 



  Restriction fragment data 

  Polymerase chain reaction: RAPD loci. 

  VNTR and STR loci 

  DNA sequence data 

  Microarray data 

  Continuous data? 

 

Notation and terminology 
  1. Population size N  and  sample size n   
  2. A genetic loci, A, either with two alleles, A , , or with 

a series of alleles  

a

uu
A

3. Allele frequencies: , ,  
A

p
b

p
AB

p

  Geneotypic frequencies: ,  … 
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  Sample counts: , , … 
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  Sample frequencies: 
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  Estimated frequencies: ,  
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Genetic and statistical sampling 
 

Reference population 
(Usually assumed infinite and in equilibrium) 
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Experiment by Buri (1956) 

 



Mendel and Fisher 
 

Summary of the results of Mendel's experiments with seven traits of the garden pea.

F2(NUMBER) 
PARENTAL TRAITS F1

DOMINANT RECESSIVE 
F2(RATIO) 

(1) seed coat texture all round 5474 round 1850 wrinkled 2.96:1 

(round vs. wrinkled)     

(2) cotyledon color all yellow 6022 yellow 2001 green 3.01:1 

(yellow vs.green)     

(3) flower color all purple 705 purple 224 white 3.15:1 

(purple vs. white)     

(4) pod shape all inflated 882 inflated 299 constricted 2.95:1 

(inflated vs. constricted)    

(5) pod color all green 428 green 152 yellow 2.82:1 

(green vs. yellow)     

(6) flower location all axial 651 axial 207 terminal 3.14:1 

(axial vs. terminal)     

(7) sterm length all long 787 long 277 short 2.84:1 

(long vs. short)     

 

 

 

 

 

 



Mendel’s Experiments for Garden Pea 
 

Parental (P) Cross 
Phenotypes: 

Dominant 
(e.g., long stems)

  Recessive 
(e.g., short stems) 

Genotypes:    AA      aa 

Gametes: A a 

Dominant 
(e.g., long stems)

F1 generation 
Phenotypes: 

Genotypes:    Aa 

3/4 dominant   +  1/4 recessive F2 generation 
Phenotypes: 

(1 AA：2 Aa)          (aa) Genotypes: 

 
Homework: 
  Derive the genotypic frequencies of AA, Aa and aa in the F and F generation.   

mating (intercrossing) 
quencies change 

3 4

(1) consider the case of selfing  
(2) consider the case of random 
(3) Explain how the gene frequencies and genotypic fre

all dominant  3/4 dominant  +  1/4 recessive   all recessive  F3 generation 
Phenotypes: 

(AA)      (1 AA：2 Aa)    (aa)            (aa) Genotypes: 




















