Notes for

GENERAL GENETICS

Biology 

Semester “B”

2015

Mr. Johnson

I. Genetics – the study of heredity.
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Characteristics that are passed from one generation to the next.

A. Genetic information structures:

 1.  DNA – the basic information-carrying molecule.



      – very long (6 feet) double-strand.
2. Chromatin – DNA wrapped around proteins 

    called “histones”. 





           – how DNA is kept neatly.

3. chromosomes – chromatin folded into large 

     bundles.





        – humans have 46 chromosomes 

                                (that’s 23 identical pair) per cell.

Illustrated summary:
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DNA    wrapped around
chromatin
folded into           chromosome



    proteins

4. Detail of a chromosome:

a. structure
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bands are called “genes”


*DNA sequences that code for a 



 single, specific trait.



   Ex) eye color, nose shape, etc.



*about 3,000 genes per chromosome.

b. Remember, chromosomes come in pairs.



*we have 23 pairs.



*one from mom and one from dad.

B. Gregor Mendel (start-2:00)

   1.  European monk & teacher from 1800’s.

   2.  Crossed pea plants and studied their offspring.

          3.  Compared several physical traits in pea plants:
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*pea color


*plant height


*wrinkly / smooth peas


*flower color


*etc.
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2. Concluded 4 things about heredity:

a. characteristics (traits) are determined and passed down by genes.

b. Some genes may be dominant over others.
c. We have 2 copies of each gene (one from each parent) which are separated during meiosis in a process called SEGREGATION.  (5:20-6:30)
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d. Genes are passed down separately from 

each other in a process called 



INDEPENDENT  ASSORTMENT (6:30-7:15)
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C. Meiosis (start-2:25)
   1.  The process of cell division in which the number of 

        chromosomes is cut in half.

2. The product of meiosis are cells called “gametes”.


(you know these as egg and sperm cells)
3. It is important for gametes to have only half the chromosomes so that when they combine, one complete set of chromosomes is produced.

4. Somatic cells (all cells in body except gametes) have a full set of 46 chromosomes (23 pairs from mom and dad).  A full set is called a “diploid” number of chromosomes, or ‘2n’.

5. Gamete cells have only a half-set of chromosomes (that’s 23).  This is called a “haploid” number of chromosomes, or just ‘n’.
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6. Illustration of the process of meiosis:

D. Some genetics vocabulary:  Speaking the Language
1. Alleles – different forms of a gene.

a. Dominant allele – the one that shows.

b. Recessive allele – the one that is covered up.

2. Trait – a physical characteristic, determined by a 



combination of two alleles.

3. Generations – age groups

a. P generation = parents

b. F1 = offspring of P generation

c. F2 = offspring of F1 generation

4. Genotype & Phenotype
             (genetic makeup)

(physical appearance)

5. Homozygous & Heterozygous

     “Purebred”                     “Hybrid”  

        (Both alleles are the same)   (Both alleles are different) 

E. Predicting offspring using the Punnett Square

Ex)  Tallness is a single trait controlled by 2 alleles.  T is the dominant allele for tall and t is the recessive allele for short.

Let’s cross a heterozygous tall male with a homozygous recessive female:

Male:  Tt    



Female:  tt

Tt x tt





Meiosis


Meiosis




T

t



t

t

F.  Punnett Square practice:  (T=tall / t=short)

   1.  Cross tt with Tt
Cross two heterozygous tall parents.
G.  Special Cases of Genetics

1. Incomplete Dominance / Codominance


a.    Both alleles are dominant. 
(Use capital letters for both)

b. Resulting phenotype is a blend of the 

two alleles.



Ex)  R is dominant for red flowers and W is 

dominant for white flowers.



(RR=red, WW=white, RW=pink)

Cross a red-flowered plant with a pink-flowered plant, giving the genotypic and phenotypic ratios of the offspring.

2.  Sex-Linked Traits

a. Chromosome pair #23 
determines our sex. 
· XX is female 
· XY is male.

b. Genes found on the sex chromosomes are 

called “sex-linked” traits.  Most sex-linked genes      

       are found on the X chromosome (bigger than Y).

        c.  The genes on the sex chromosomes are 

written as superscripts (like exponents) on 

the chromosome.
EX)  Colorblindness is a sex-linked recessive allele 

 found on the X chromosome. 

         C=normal vision / c=colorblind.


XCXC = female with normal vision


XCXc = female with normal vision


XcXc = colorblind female


XCY  = male with normal vision


XcY  = colorblind male
Problem:  Cross a heterozygous normal-vision female with  colorblind male, giving the GR and PR. 

3. Multiple Traits

a. It is possible to cross several traits at once.  Just remember that meiosis splits each allele pair.

b. Example of a cross between 2 traits: 

butt-scratching and nose-picking 

B=butt scratcher / b=non-butt scratcher

N=nose picker / n=non-nose picker

What’s the phenotype of Bbnn?

What’s the phenotype of bbNn? 

Cross bbNn with Bbnn

