Midterm #2: Lesson 2
Clicker Question:
YYRR * yyrr  F1: YyRr
What are the possible gametes produced by the F1 peas?
A) YyRr, yyrr, YYRR
B) R, r, Y, y
C) Rr, Yy, RR, rr, YY, yy
D) YR, yR, Yr, yr
**D) is correct b/c if you look at the gametes: Law of Assortment and Law of Segregation Important!!!**
Law of Assortment is especially important when you have more than 1 gene. 
Homologous chromosomes line up together at the equator 
· Are organized on either side and influences the assortment. 
New meiotic cells would have a homologous chromosome (one of the two) and reduce it to a haploid number. 
A PUNNETT SQUARE IS A MEIOSIS MODEL!!! 
What happens is there is segregation error?
· Chromosomal abnormalities: something went wrong with the meiosis
· Chromosome mutations occur, NOT BASE PAIR MUTATION!!
· Something happened to the chromosome i.e.) broke off, didn’t segregate/ assort properly, translocations
Defects in Chromosome Number: Aneuploidy ( does not involve whole sets-nondisjunction)
Defects in Chromosome Structure:
· Chromosome rearrangement and deletions
· In crossing over chromosome needs to exchange information, breaks to exchange info. 
· If not properrearrangements and deletions

Euploidy: addition or loss of complete sets of chromosomes
Stuctural Abberations can occur:
1) Translocations: A part of chromosome gets removed and goes somewhere else in the genome (on another chromosome).
2) Inversions: Part of chromosome flipping over on its self.
3) Deletions: bits can be eliminated.
Karyotyping allows to view human chromosomes:
· [bookmark: _GoBack]Have variation in level of folding and give banding patterns when stained. 
· Banding pattern can tell you a lot b/c each chromosome has a certain set of pattern. 
· i.e) cancer cells can have even 8 copies of the same chromosomes!!
Cri-du-chat: due to the deletion of a portion of chromosome 5.
· Tracking banding pattern and lining up can see what portions are missing!!
Aneuploidy incomplete sets of chromosomes are missing 
i.e) monosomy and trisomy 
1) Trisomy: most common at birth trisomy 21 (Down Syndrome) 
	- Best tolerated because it is a small chromosome ( has fewer genes and less imbalance)
Aneuploidy hierarchy of tolerance  sex chromosome aneuploidy > autosome aneuploidy
· Sex chromosomes are better tolerated as missing an X or Y. They code for less genes that are important for survival. Person can still live and be tolerant. 
Autsome Trisomy > Autosome Monosomy
· Missing a gene copy (LOF mutation) will cause the phenotype to be under a certain threshold level.
2 Kinds of Aneuploidy: 
1) Meiosis I Nondisjunction:
· Instead of homologous chromosomes segregating to one cell. The two chromosomes went to 1 cell. Have a cell that is supposed to be haploid.
· But result is an extra chromosome in one cell and the other with none. 
· End of Meiosis: 4 products: 2 cells with an extra chromosome; and 2 cells missing a chromosome!!
· Extra chromosome cell used trisomy 
· Other cell would be monosomy
2) Meiosis II Nondisjunction: Meiosis I occurs perfects!!
· Segregate the homologous chromosomes properly
· The separation of the sister chromatids is not done properly. 
· 1 cell has a copy of the sister chromosome without separation and the other does not. The other 2 cells have 1 chromatid each. 
Aneuploidy: Patau Syndrome ( 47, +13) 
Why are Women’s eggs more susceptible to undergo non-disjunction as they age?
· Due to the viability of the cells
· As you grow older, there is less energy dedicated to maintaining the cells and the spindle apparatus and so forth are affected 
Hypothesis: Due to the cohesion molecule
· Cohesion is the molecule that keeps the sister chromatid together  allows the homologous chromosomes to find each other at the end. 
· Appears problem with it results in non-disjunction
Human oocytes also being meiosis at birth and are arrested in prophase I until ovulation.
· Good oocytes are used first. 
Euploidy complete chromosome sets are changed (1N/2N/3N)
Clicker Question:
· Fred and Mary
· Darker bands present (indicate signal of twice the intensity  sister chromatids didn’t separate problem with Meiosis II)
· Lighter bands extra present (problem with meiosis I when the homologous chromosome did not separate properly  both mom and dad gave it!!!)
· Non-disjunction occurred; both homologous chromosomes went to one cell!!
· Child will have homologous chromosome from Mary with 2 different alleles 
Linked Genes
· Every time we have looked at meiosis; it is looking at 1 or 2 genes that are on different chromosomes. 
· Have more genes on each chromosome!!!! Genes would be on the same chromosomes
· Linked genes will not be like Mendel predicted!
· Tracking gene A or B in meiosis with genes on different chromosomes ( we are tracking different chromosomes)
· Introduces you to the law of segregation and independent assortment
· But in REALITYnot all the genes are going to behave that way
· Looking at the X chromosomes 
· Has genes such as color blindness, hemophilia B or ocular albinism
· DON’T OBEY THE LAW OF INDEPENDENT ASSORTMENT/SEGREGATION
· Since these genes are going to segregate together ( on the same chromosome)
· Have crossing over or exchange of information; but the genes are still on the same chromosomes
**DEPENDING ON HOW FAR APART THE TWO GENES ARE; WE MAY OR MAY NOT HAVE CROSSING OVER. **
- Genes that are on the same chromosome, but close together will not have crossing over!!
· Genes on the same chromosome but far apart will have crossing over
-crossing over occurs by chance proportion of gametes that are made will not be the same as if independent assortment occurred!!!!
Ideogram: the number states the chances of having crossing over in between 2 genes (on linked genes)
***Genes that are 50% apart will look like they are assorting independently during meiosis***
Linked vs. Unlinked Genes 

1) No linkage: 2 genes are on separate chromosomes
a. Independent assortment occurs!!!
b. Gametes AB, ab, aB, aB
2) Complete Linkage :  genes are so close together that there is never a crossing over between them. 
a. Chromosome from mom/dad AB, AB, ab, ab
i. Sepereation of homologous chromosomes and sister chromatids no crossing over occurred. Look the same as before!!
ii. Don’t assort independently and assort together. 
3) Linkage: crossing over occurs
a.  2 non-sister chromatids crossed over and the other 2 haven’t
b. 2 chromatids look like parent
i. due to crossing over event we have recombination
ii. LOOKS LIKE INDEPENDENT ASSORTMENT
1. b/c crossing overs are rare to start of with the proportion of gametes are going to change 
2. FURTHER APART THEY ARE WE CAN GET MORE RECOMBINANT AND CLOSER THEY ARE TOGETHER GET COMPLETE LINKAGE
**INFLUENCES WHAT HYPOTHESIS WE TEST IN OUR CHI-SQUARED ANALYSIS**
Clicker Question:
A man is a carrier of sickle cell anemia (Aa) and Tay-Sachs (Tt). Which of the following is a possible representation of his genotype? Genes involved are on the same chromosomes. 
#1                                              
A______T
a_______t            
#2   A______t
     a________T
A) # 1 only
B) #2 only
C) #1 and #2 only  
**Genotype is at the end does not matter what chromosome has them !!
Clicker Question:
Yellow pea color (Y) is dominant to green pea color (y). Round seed shape (R) is dominant to oval pea shape (r). The genes for both phenotypes are on the same chromosome. Which will result in a yellow plant with round seeds?
A. YyRr
B. Y____R
y_____r
Y____r
y___R
All of the above 

**written this way typically indicate, that genes are on the 2 different chromosomes. 
But the stems indicate that they are on the same chromosomes. 









