Unlinked vs. Linked Genes

                    Name:___________________
1. Unlinked Genes

· Genes located on ___________________________________________________________
· Can ___________________________________ from each other during meiosis 
· Example:

i. Gene for tongue rolling is on one chromosome

Dominant allele, T = able to tongue roll

Recessive allele, t = not able to tongue roll

ii. Gene for earlobe shape is on another chromosome

Dominant allele, E = free earlobe

Recessive allele, e = attached earlobe
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TtEe
	
	G1 of Interphase
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iii. So, possible gametes from a TtEe individual are ______, ______, ______, and _____
iv. Therefore, if you cross a TtEe with another TtEe, the Punnet Square looks like:
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2. Linked genes
· Genes located on the ________________________________
· __________________________________________________

· Example:
i. Gene for red hair color is on one chromosome

Dominant allele, R = red hair

Recessive allele, r = not red hair

ii. Gene for freckles is on the same chromosome

Dominant allele, F = freckles

Recessive allele, f = no freckles

	Germ Cell

Genotype= 

RrFf
	
	G1 of Interphase

Diploid (2n = 4)

	Since the genes are on the same 

chromosome,

they cannot 

independently
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iii. So, when the genes are linked, the possible gametes from a RrFf individual are only ______ and ______.
	
	        Parent #1:  RrFf

          Gametes:

	Parent #2:  RrFf

Gametes:
	
	
	

	
	
	
	

	
	
	
	


iv. Therefore, if you cross a RrFf with another RrFf and the genes are linked, the Punnet Square looks like:
v. Results are NOT ‑____________
vi. Anytime a cross involving multiple genes does not lead to the expected ratio (as proven by a chi-square test), there are most likely genes that are linked.

Example problems

· In guinea pigs, black (B) is dominant to brown (b) and solid color (S) is dominant to spotted (s).  A heterozygous black, solid-colored pig mated with a brown, spotted pig.  The total offspring for several litters are black solid = 16, black spotted = 5, brown solid = 5, and brown spotted = 14.  Are these genes linked or non-linked?  

· From a cross between individual with genotypes CcDdEe x ccddee, 1000 offspring were produced.  The class appearing C_D_ee totaled 351 individuals.  Are the genes c,d and e on the same or different chromosome pairs?  How do you know?
3. What if crossing over occurs between LINKED GENES during meiosis?
	Germ Cell

Genotype= 

RrFf
	
	G1 of Interphase



	
	
	S phase of Interphase



	
	
	Prophase 1 of meiosis

CROSSING OVER
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· Crossing over has produced ______________________________________________
Link Genes Practice Problems

1. A cross AABB x aabb results in an F1 of phenotype AB; The following numbers are obtained in the F2 (Phenotypes): 

A_B_ 

284

A_bb 

21

aaB_ 

24

aabb 

55

Total 

381

What F2 numbers would be expected?

Are genes at the a and b loci linked or independent? 

2. In corn the F1 from pure breeding parents (AABB x aabb) is test-crossed. The distribution of the phenotypes was as follows. 

A_B_ 122

A_bb 118

aaB_ 81

aabb 79

Are the genes assorting independently? Test the hypotheses with a chi square test using actual values, not percents or proportions.  Explain your answer.

3. The F1 from a cross of AABB x aabb is test-crossed, resulting in the following phenotypic ratios. 

A_B_ 308

A_bb 190

aaB_ 210

aabb 292

Identify the recombinants. 
LINKED GENES
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The offspring would appear in a phenotypic ratio of:




















This is exactly what we have been doing so far in class

















The rule:








