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Notes
Genetics:  Part III
Extending Mendel

Curriculum Framework
3.A.3.b.2:  Genes that are adjacent and close to each other on the same chromosome tend to move as a unit; the probability that they will segregate as a unit is a function of the distance between them.

3.A.4:  The inheritance pattern of many traits cannot be explained by simple Mendelian genetics.
a.  Many traits are the product of multiple genes and/or physiological processes.
1.  Patterns of inheritance of many traits do not follow ratios predicted by Mendel’s laws  and can be identified by quantitative analysis, where observed phenotypic ratios statistically differ from the predicted ratios.

Recall:
· Law of __________________________________________ - the two alleles for a heritable character segregate (separate from each other) during gamete formation and end up in different gametes.
· Law of _______________________________________________ - each pair of alleles segregates independently of each other pair of alleles during gamete formation.

Question:
Which of these genes are most likely to segregate as a unit? (your guess) _______________________ _________________________________________________________________________________________________________________
· The image shown represents the location of ________ genes on human chromosome number 15 as identified during the human genome project.  
· Answer:  _______________________________________________
· Remember from meiosis, that genes that are ________________ __________________ are not as likely to get separated during meiosis.  
· Those that are ___________________ ________________ are more likely to get separated.  
· These two, (brown eye and brown hair), are relatively ________________ ___________________ and as a result are most likely to remain on the same chromosome during segregation events.

In Drosophila…
· The genome of Drosophila melanogaster is composed of ________ pairs of chromosomes, so they express ____________________ traits.
· Traits for wings, leg length, and eye color are carried on the _________________ chromosome. 	
· These genes are ______________________ together on the same chromosome and will sort into the _______________ __________________.
· The linkage is revealed when a ________________ _______________ is performed.
· If a homozygous P generation wild type (gray with normal wings) is crossed with homozygous recessive (black, vestigial winged) mutant….
· b+ b+ vg+vg+     x    b b vg vg

	
	

	
	


· The offspring will be _______________________________ for ___________ body and _____________________ wings.
· If the F1s are test crossed with the homozygous recessive mutant:
· b+ b vg+ vg         x     b+ b vg+ vg
· 


	


· Then one would expect to have _______________ numbers of gray, normal, black vestigial, gray vestigial and black normal offspring.
· If the genes are linked and travel as one, then you would expect to get only ______________________________________________________ ___________________________________________________________
· However, the results show a few _____________________________ and a few ___________________________, both of which would be unexpected if linked and higher in number if not linked.  How can this occur?????  ________________ ________________ has occurred.
· Parental cross:  b+  vg+         x      b    vg
                            b+  vg+	              b     vg
                                                        
                                                                         F1                          b+  vg+
                                                                                                            X
                                                                                                        b     vg
  
                                                                          F1 Gametes          b+ vg		b+ vg+      b  vg        b  vg+

Crossover Value
· Crossover value gives a glimpse of the physical location of the _______________ on the ____________________________.  The higher the frequency of crossing over, the farther apart the genes are on the chromosome.
· Number of ____________________________     x     100%
                Total # of offspring
Calculating Crossover
Ex:  



Extending Mendelian Genetics for a Single Gene
· Inheritance of characters by a single gene may deviate from simple Mendelian patterns in the following situations:
· When alleles are not completely __________________ or ____________________.
· When a gene has more than _______________ ____________________.
· When a gene produces ________________________ _______________________.

Degrees of Dominance
· ____________________________________ dominance – occurs when phenotypes of the heterozygote and dominant homozygote are identical
· ______________________________________ dominance – the phenotype of F1 hybrids is somewhere between the phenotypes of the two parental varieties.
· Ex:  Flower color inhibits incomplete dominance in snapdragons.  
· In the P1 Generation, a red flowering plant is crossed with a white flowering plant.
· The resulting F1 generation produces all ______________ flowers, showing a third phenotype.
· If the F1 plants are mated, they can produce offspring that are __________________________________________.  The probability occurs in a ___________________ ration which is typical of traits exhibiting incomplete dominance.
· ______________________________________ - two dominant alleles affect the phenotype in separate, distinguishable ways.

Multiple Alleles
· Human blood types are an example of a trait governed by multiple alleles that express _______________________________.  
· The four different types (___________________________________________) are named based on the enzyme that attaches a specific type of carbohydrate to the blood cells.
· The four phenotypes of the ABO blood group in humans are determined by three alleles for the enzyme (1) that attaches A or B carbohydrates to red blood cells: __________________________
· The enzyme encoded by the IA allele adds the _______ carbohydrate, whereas the enzyme adds __________________________.

Key to Blood Type Genotypes
· To solve genetic problems involving blood types, you need to keep the key in mind.  
· There are _________ genotypes for both type A and type B blood.  There is only _______ genotype for AB (AB) and one genotype of type O
	Phenotype (blood type)
	Genotype(s)

	Type A
	

	Type B
	

	Type AB
	

	Type O
	




Solve It
Sara, who is type O, claims that Ira is the father of her baby.  The baby has type O blood.  Ira is blood type B.  Is it possible that Ira is the father?  (Draw a Punnett square to support your work).

Sara = type O  = _________________
Baby = type O = __________________
Ira = type B = ____________________ or ________________________

	
	
	

	
	


	

	
	


	





Polygenic Inheritance
· Quantitative variation  usually indicates ______________________ ________________________, an additive effect of two or more genes on a single phenotype.
· ______________________________ in humans is an example of polygenic inheritance.  The higher the number of dark skin alleles, the ______________________ the phenotype.

Influence of Environment
· Another departure from Mendelian genetics arises when the phenotype for a character depends on ______________________________ as well as _____________________________.
· The ____________________ of ___________________________ is the phenotypic range of a genotype influenced by the environment.
· For example, _________________________ flowers of the same genotype range from blue-violet to pink, depending on _________________ _________________________.
                    



