Biology:  Study Guide:   Genetics
Gregor Mendel 
     1. Inheritance controlled by “factors” passed from parents to offspring.
     2. Principle of Dominance/Recessiveness
     3. Law of Segregation : 
 
Two alleles of each gene pair separate into different gametes (DdTt → DT, Dt, dT, dt)
     4.  Principle of Independent Assortment 
          
Each pair of alleles [different forms of the same type gene] segregates independently during 
               gamete formation (remember Meiosis-Metaphase I)

Hybrid (Cross) (offspring of two different varieties)       Allele: Alternate form of a gene           Gametes (egg, sperm)
Dihybrid cross (deals with two traits at once)         Monohybrid Cross (deals with one trait)
P generation (parent plants)          F1 generation (offspring, from filial, Latin for “son”)         F2 generation (offspring of F1 )
Homozygous (identical alleles for same char.:  HH, hh)         Heterozygous (two diff. alleles for same char.: Hh)
Phenotype (the expressed traits of an org.: Tall/Yellow,  Type A blood, etc.)
Phenotypic Ratio (how often these traits occur:  3:1, 9:3:3:1)
Genotype (the genetic makeup of an org.:  TtYy,  IAIA, IBi,  XY, etc.)
Genotypic Ratio (how often these genotypes occur:  (1:2:1, 3:1, etc.)
Dominant allele (in Heterozygote, allele that determines phenotype [P])
Recessive allele (in Heterozygote, allele that has no noticeable effect on phenotype [p])
Complete Dominance:  One allele dominates the recessive allele (the type traits Mendel observed).

	Incomplete Dominance:  A heterozygous condition in which both alleles of a particular trait are partially expressed, often producing an intermediate phenotype.  One allele does not completely hide the other.
Ex:  White mouse (WW) + Black mouse(BB) = Gray mouse (BW)   (Gen. Ratio-  1:2:1, Phen. Ratio- 1:2:1)
Codominance:   A condition in which both alleles of a gene pair in a heterozygote are fully expressed, with neither one being dominant or recessive to the other.      Ex: Blood alleles IA, IB, i  (Refer to class drawing/chart on blood)
 
Sex-linked traits: Traits found on the X chromosome.  Undesirable ones (like hemophilia, colorblindness) can have female carriers (XHXh) whose phenotypes are normal.  This results in males having the problems more than females.

Mutations:  Change in the DNA base sequence of an organism.  Can be good, bad, or indifferent, depending on 
                       environment.   Mutations can be caused by MUTAGENS in the environment (UV light, chemicals, etc.)
> Gene mutations (point and frameshift) 
> Chromosomal mutations  (whole parts of chromosomes [many genes] affected)
> >>>>Mutations of Somatic cells can result in that part of the organism being different.  
             Mutations of gametes can affect the offspring
 Pedigrees:  A chart that helps identify who parented whom; helps trace certain phenotypes


Know how to do your Punnett squares:
1) Determine the parents’ genotypes      
2)  Determine the possible gametes that could form (from meiosis) from each parent       
3) Take gamete genotypes and place around Punnett square, solve
4) List genotypes/phenotypes and ratios
Sample Problems:

1. Mendel noticed some traits showing up more than others.  What “principle” is he attributed to having established because of this?   Principle of Dominance/Recessiveness
2. What do you call two alleles that are identical?   Homozygous
3. What’s the difference between a disease that’s “autosomal” and one that’s sex linked?  Autosomal means the allele for a trait is located on an autosome.  Sex-linked means it’s located on a sex chromosome (the X chromosome).
4. What is a gene?   An allele?   A section of DNA that codes for a certain protein to be made.   An allele is an alternate form of a gene.
5. If a colorblind man and a carrier woman have a child, what is the chance it will be a MALE that’s COLORBLIND?
XcY  x  XCXc is the genotype of the parents.  A Punnett square will show that one of the four will be an affected male.

6. Consider a mutation in a somatic cell and a mutation in a gamete cell.  Which one is going to affect the person only?  Somatic mutation.     Which one is “heritable?”   Gamete mutation (passed along to offspring)
7. Name some mutagens in the environment.   Harsh chemicals, Radiation, UV light
8. Which genetic cross would be predicted to give a phenotypic ratio of 1:1?  




                      A)  SSYY x ssyy    B)  SsYy x SSyy    C)  SsYy x SsYy    D)  SSyy x ssYY

9. A couple discovers that she is pregnant with a boy.  What is the chance he has hemophilia if dad is normal and mom is a carrier?   
A)  25%         B) 50%
C) 75%

D) 100%

XHY  x  XHXh is genotype of parents.  A Punnett square reveals a normal female, a carrier female, a normal male, and a hemophiliac male.  This seems to be a 25% answer (one of the children is the affected male).  However, they know it’s going to be a boy.  The question is: What is the chance the BOY will be a hemophiliac.  The boy has a 50% chance (because any boy is either affected or not).
More:

1. Blood typing using the ABO system uses these alleles:  IA, IB, and i.   You already know the genotypes that can produce an A, B, AB, or O type person.

If the Rh factor is present, its allele is represented as Rh+.  If it is not present, the allele is represented by Rh-.  Someone can be Rh positive by having the genotype Rh+ Rh+  or  Rh+ Rh-.  
Only Rh- Rh- produces an Rh negative person.

Situation:  A man who’s heterozygous for type A blood and the Rh factor has a child with 
                  a woman that is type AB negative.
 
First, determine the parents’ genotypes (a), then, all possible b) gamete formations of each parent.  For the F1 generation, determine all the c) genotypes, the d) genotypic ratio, all the e) phenotypes that are possible, 
and the f) phenotypic ratio.
2. IAi  Rh+Rh-    x    IAIB   Rh-Rh-     (The shorthanded way I showed in class was:  AO+-  x  AB-- )
A Punnett square will reveal 8 different genotypes and 6 different phenotypes.
3. A hemophiliac male that is heterozygous for type A blood marries a carrier who's type AB.  What are the possibilities of genotypes and phenotypes of their offspring?  This problem, and its answer, is on the web page.
