Nedwidek Guided Genetics Lessons Tuesday Sept 24, 2013: Part ONE

MANDATORY: PLEASE BRING ME THE BARCODE NUMBERS FOR ALL BIO BOOKS IN YOUR POSSESSION TOMORROW.

Today we finish the stat method, talk about simple outcomes for simple crosses, and begin to discuss meiosis and linkage.  

Page reference in Kraus for meiosis is pp 298-301 (Griff p45 and 48-49)

Page ref in Kraus for pea traits is 335 (Griff p40)

Don’t forget you have hw 5 due Friday Sept 27.
The test next Monday (sorry, need to move this up!) includes everything up through this and the next two handouts and including what was distributed in class:

Aim 2: How do we diagram Mendel’s Laws when traits are linked?

Plants form meiocytes: egg and sperm equivalent

Humans form spermatogonia and oogonia, which lead to sperm and egg respectively.

Fungi alternate b.w haploid and diploid and can sporulate.

Segregation  (relates to IA): Meiotic events segregate genes: Gamete formation (board), contd:

From your notes, fill in the key events, and track gamete formation for a hybrid parent at a single locus (the dihybrid gets WAY more complex) on homologous chromosomes.
Sex determination in humans

XX females are homogametic.

XY males are heterogametic.

44 + XX is female; 44 + XY is male.

Maleness determined by presence of Y.

X and Y are not a pair.

Sex determination in flies:

XX females are homogametic.

XY males are heterogametic.

2X + 6 is female; Y + X + 6 is male.

The heterogametic sex is hemizygous and is only the male.

Femaleness is determined by the number of X’s.

X and Y are not a pair.

Sex determination in chickens:

ZW is female and females are heterogametic.

ZZ is male and males are homogametic.  I don’t know why.

Bird sex determination is different than in humans and flies, therefore.

Meiosis in plants and animals; Restoring the diploid number via fertilization:

Humans: oogonia and spermatogonia are 2n.  Meiosis goes from 2 x 2n to 4 x 1n  and in a nutshell, fertilization combines a 1n male gamete with a 1n female gamete to yield a 2n zygote, restoring the diploid number.  

Plants: generation of meiocytes (2n precursors) leads as follows: 2n->meiosis-> 2x2n->4x1n.  The gametophyte (haploid) forms by a mitotic division.  Fertilization process is sperm and egg-like cells unite: 1n male + 1n female+>2n zygote.

Fungi: Octads form at meiosis-8 copies of haploid form made.

Key ideas: Linked traits separate at prophase.  Homogametic and heterogametic sex determination differs between flies, humans, and birds.  Variation is beneficial.  Mutation, recombination, and shuffling: Assortment, crossover, and segregation at meiosis imparts variation.  Traits reunite at fertilization; robustness is imparted therefore.  

Fruit flies: 

-14 day life cycle; -many offspring; -small size; -moderate food requirements; -easy to manipulate; -few chromosomes; -“big” chromosomes (polytene/salivary gland); Mutant (non-normal, not necessarily “bad”) forms well-characterized.

Nomenclature in fly genetics:

-the normal or “wild” type vs. the “mutant” (other than normal): 

Normal =  +
mutant = - (or lack of +)
diploids = +/+, -/-, +/-, -/+

Other notation: 

-stretches of linear schema of genes assume wild type or unknown if no symbols present on either strand.

-normal can be (+ superscript) or (+) for a particular locus

-mutant can be symbolized by a letter representing an alternate allele other than (–) or an absence of a letter entirely.

-recessive alleles usually lowercase single letters or (–).

-more complex mutant alleles use more complex letter patterns.

-inheritance pattern can be more than one letter symbols, but wild type is always (+) or (+) super.

Eye color in flies : recip cross on griff 65 (handout and read-ahead, please).

A bit of background is in Kraus 347-352.

Griffiths is a great general reference even for the simple stuff.  Although we were working out of Kraus up to this point, you can study the same concepts from Griff and get a much better feel.  BOTH BOOKS SHOULD ALWAYS BE HOME.

