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Genetics-  Scrambling Information Over Generations
I. Mendelian genetics- the mechanics of equal scrambling of information

      Genetics-prediction of reassortment of traits in sexual reproduction 

   A. Gregor Mendel 1860's




-applied mathematical analysis- frequencies of trait segregation in crosses




-predicted existence of traits encoded in units (genes)




-terminology:



phenotype - appearance 



genotype - genetic makeup



gene - the site on one chromosome which encodes a single 
protein (influences one trait


alleles -  DNA sequence information that encodes a different phenotype for a particular 




gene (e.g. blue and brown eyes encoded by one gene that determines eye color)



homozygous - having identical alleles (one from each parent) for a particular 




characteristic



heterozygous - having two different alleles for a particular characteristic

   B. Monohybrid cross - cross involving a single trait


1. purple flowers = PP    X    white flowers = pp


-P allele encodes purple color



-p allele encodes white color



- parents are homozygous



                                                               alleles in each haploid gamete – male parent
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       alleles in each 

haploid gamete – female parent          Pp= purple




-all progeny are heterozygous: Pp



-all are purple flowered




-purple allele is dominant: PP and Pp are purple




-white allele is recessive: only white when pp




dominant - the trait that appears in the heterozygous condition





recessive - the trait that is masked in the heterozygous condition


2. Next generation: 



a. cross progeny Purple Pp X Purple Pp



-crossing heterozygotes
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1 PP=purple







2 Pp= purple







1 pp=white
                       - phenotypic ratio 3:1

genotypic ratio 1:2:1



C. Dihybrid cross - cross involving two traits


1. if on two separate chromosomes- traits segregate independently



- eg. seed coat gene: round allele = R, wrinkled allele = r


seed color gene: Yellow allele = Y, green allele = y


- parents:  
Round green seed:  RR/yy





Wrinkled yellow seed: rr/YY


-first generation: all are Rr/Yy heterozygous




-all are round and yellow- these are dominant alleles 


2. second generation



-Rr/Yy  X Rr/Yy


-progeny display



9 different genotypes (RR/YY, RR/Yy, Rr/YY, Rr/YY etc.)




4 different phenotypes: out of 16, 





- 9 are like parents: round and yellow





- 3 are like one grandparent: wrinkled and yellow





- 3 are like the other grandparent: round and green





-1   is unlike parent or grandparents: wrinkled and green





- 9 : 3 : 3 : 1 ratio

D. Importance


-produces a reassortment of traits so each progeny represents a novel combination of traits from both parents 


-allows one to predict outcome of crosses in terms of expected frequency for a certain combination.

E. Other situations in genetics- above situations only work for some traits, others are more complex


1. Incomplete dominance – phenotype of a heterozygote is mixture of the different alleles



e.g. snapdragon flowers: red X white -> pink flowers


2. Many traits are determined by multiple genes so the phenotype depends upon alleles at all genes (e.g. height)


3. Some traits are affected by environment as well as by genes 
(e.g. intelligence)


4. Two genes can be linked- are close together on the same chromosome



-they are not independently assorted so alleles from one parent are more likely to appear together.

II. Non-mendelian Genetics- Scrambling mechanisms beyond segregation


A. Transposons and retroviruses- moving genetic elements “hopping genes”


    Allow recombination between chromosomes, fusions between two genes to make new gene


B. Gene transfer between organisms


C. Plants ignore some rules- multiple genomes within some plants and polyploidy (3n,4n ..)




-plants with odd # of homologous chromosomes are sterile- e.g. bananas


-hybrids (X) are plants that have homologous chromosomes from two different species


D. Maternal inheritance of traits encoded by DNA in mitochondria or chrloroplasts

GENETICS WORKSHEET PRIVATE 

I. MONOHYBRID CROSSES and INCOMPLETE DOMINANCE
1. Most individuals of a certain wild flower have white petals, but a few are blue.  Crosses have shown that the blue color is due to a recessive allele.  Use "W" for white and "w" for blue.  


a. What is the genotype of a blue-flowered plant and what  gametes would it produce as a 



result of meiosis?  


b. What is/are the genotype(s) of each of a blue-flowered plant's parents? 


c. If a blue-flowered plant has two white-flowered parents, and the parents produced 



many offspring, what fraction of them would you expect to be blue?  


d. If a blue-flowered plant is crossed with its white-flowered parent, what fraction of 



their offspring would have the genotype "ww"?  


e. If two blue-flowered plants cross, what fraction of their offspring will be blue? White?

2. Four o'clocks exhibit incomplete dominance.  Thus, if a plant with red flowers is crossed with a plant with white flowers, the offspring will all produce pink flowers.  What offspring would you expect if you crossed a red-flowered plant with a pink-flowered plant?

II. DIHYBRID CROSSES
3. How many different kinds of gametes can an organism of genotype RrSS produce?  List them.

4. In Jimsonweed, purple flower color (P) is dominant over white (p) and spiny pods (S) over smooth pods (s).  These pairs of alleles are not linked.  A Jimsonweed of genotype PPss is crossed with one of ppss.  What is the genotype of the F1 generation?  The phenotype?

5. In peas, the gene for tall plants (T) is dominant over the gene for dwarf plants (t) and round seed (R) is dominant over wrinkled seed (r).  If one crosses a homozygous tall, wrinkled-seed plant with a homozygous dwarf, round-seeded plant, what is the phenotype of the F1?  The genotype of the F1?  The phenotypic ratio of the F2?

6. If the cross BbDD X bbDd is made, which of the following would not be represented in the offspring?


a. BbDD;  b. BbDd;  c. bbDD;  d. bbDd;  e. BBDd

KEY TO THIS WORKSHEET

1.
a. ww; only one type- w


b. each is either Ww or ww


c. 1/4


d. ½


e. 100%; 0

2. 
½ red, ½ pink

3. 
Two- RS and rS

4. 
Ppss

5. 
all tall, round seeds; TtRr; 9:3:3:1

6. 
e (BBDd)


