Dr. Nedwidek Genetics SBS11QGR Lesson Plan on Gene Interaction: 10/9-11/2013

Aim: What is the phenotypic effect when two independently inherited loci produce gene products that interact with one another directly?

This unit transitions from familiar and manageable to outer space talk in a heartbeat.

DN: Your book talks about gene interaction as a derivative of Mendelian inheritance of two unlinked genes.  This essentially means that gene products of locus “A” interact with gene products of locus “B”, causing the phenotypes to “combine” parts of the 9:3:3:1 we are used to expecting.  Apply this to the following two problems (work independently 10~15 min, then share out in class):

Problem 1: Mice can come in albino, black, and an intermediate phenotype—agouti.  The dihybrid genotypes that elicit these phenotypes are as follows, where _ means either a dominant or recessive allele from that locus is permitted in the diploid to yield that phenotype.

A_B_ = agouti

A_bb = albino

aaB_ = black

aabb = albino

For the cross AaBb agouti x AaBb agouti, represent all genotypes in a punnett, and using the key above, determine the phenotypic ratio of coat colors that results from this cross.

Problem 2: Bateson and Punnett examined a phenomenon in dihybrid flowers called “silencing”, which manifested as two phenotypes, purple and white.  But three genotype profiles could result in white flowers. The dihybrid genotypes that elicit these phenotypes are as follows, where _ means either a dominant or recessive allele from that locus is permitted in the diploid to yield that phenotype.

A_B_ = purple

A_bb = white

aaB_ = white

aabb = white

For the cross AaBb purple x AaBb purple, represent all genotypes in a punnett, and using the key above, determine the phenotypic ratio of flower colors that results from this cross. You can certainly use the same punnett for both problems, and just go ahead and list the resultant phenotypes and explain them.

Question 3: Define Epistasis, based on your knowledge of word roots.

TURN PAGE(
There are several modifications of the Mendelian 9:3:3:1 ratio highlighted by your book:

9:3:3:1: no gene interaction

9:7: genes in the same pathway

9:3:4: recessive epistasis

12:3:1: dominant epistasis

Question 4:

Which of the above cases agrees with the prediction you made for the mice above?

Question 5:

Which of the above cases agrees with the prediction you made for the flowers above?

FYI: Below is one of the problems you will do for HW Thursday.  Where would you begin?

Griffiths p. 255, q #24:

The petals of plant C. parviflora are normally blue, giving the species its common name, blue-eyed Mary.  Two pure-breeding lines were obtained from color variants found in nature; the first line had pink petals, and the second line had white petals.  The following crosses were made between pure lines, with the results shown:

Parents


F1


F2

Blue x white

blue


101 blue, 33 white

Blue x pink

blue


192 blue, 63 pink

Pink x white

blue


272 blue, 121 white, 89 pink

a. Explain these results genetically.  Define the allele symbols that you use, and show the genetic constitution of the parents, the F1 and the F2 in each cross.

b. A cross between a certain blue F2 plant and a certain white F2 plant gave progeny of which 3/8 were blue, 1/8 were pink, and 1/2 were white.  What must the genotypes of these two F2 plants have been?

The other question for Thursday’s HW is Griffiths p. 261 q #57.  The only hint I will give you is you definitely need to use multiple loci for this, and it will make you despise pretty little petunias.

HW 6 due Thurs. 10/10/2013: read griff 239-249: do p 255/#24; do p 261/#57.

Blue-eyed mary and petunia problem, respectively.

HW 7 due Tues. 10/15/2013: read griff 102-112; 129-145: do p 122/#18, do p 176/#42, do p 177/#50.  recombination problems: tomato, flies, Spock, respectively. 

Allow time for these.   I’d say 10 hours per problem, and then some of you will still turn in a blank page.  No joke.  You have to try, though.  Don’t bother complaining about why I don’t tell you how to answer the questions before I assign them.  You need to learn how to do this on your own.  Builds character & creates flower-haters.  Sincerely,  Dr. Ned.  (
