Mendelian Genetics (Chapters 14 and 15 of Campbell text 6th Edition)
Law of Segregation

· Alternative versions of genes (alleles) account for variation in inherited characters. (Brown eyes vs blue eyes)

· For each character (eye color), an organism inherits 2 alleles, one from each parent.

· If the 2 alleles differ (Brown eyes vs blue eyes), the dominant allele is fully expressed in the organism’s appearance or phenotype (brown eyes is dominant over blue eyes); the other, recessive allele, has no effect on the phenotype.  A genotype is what alleles you inherited—you may have 2 alleles that are both brown eyes, or one is for brown eyes and 1 is for blue eyes

· The 2 alleles of each gene (or trait, eye color) segregate during gamete production.  Only have 1 copy of allele in haploid products of meiosis (which occurs in sex cells, not in somatic cells).

Law of Independent Assortment

· Each pair of alleles for a given trait (eye color) segregates into gametes separately from a second pair of alleles for another trait (height). For example, blue eye color does not guarantee that you will be 6 ft tall!

· You will do a dihybrid cross to see independent assortment.

Useful terms

· Monohybrid cross – mating 2 parents that differ in only 1 trait (eye color).  

· Dihybrid cross – mating 2 parents that differ in 2 traits (eye color and height)

· genotype – what alleles that you have inherited

· homozygous—both alleles for a trait (eye color) from your parents were the same (you inherited 2 brown eye alleles)

· heterozygous—each allele for a trait was different.  You inherited the blue eye allele from you father, and the brown eye allele from your mother.

· phenotype—what you look like based on your genetic makeup.  You have blue eyes.

· P cross is Parental cross

· F1 cross – mating of children from parental cross

· F2 cross—mating of children from F1 cross

· Testcross—crosses an unknown genotype to a recessive (homozygous) individual.  This will allow you distinguish a homozygous dominant individual from a heterozygous dominant.

Use a Punnett Square to predict heredity of traits from 2 parents

· Shows all possible genotypes resulting from a cross of alleles from parent gametes

· Capital letters symbolize dominant traits, and small letters are for recessive traits. (Alternatively + are for wild-type traits, and symbols are for other traits.  This latter designation is helpful if do not know what is dominant.)

Fly Lab

Sex linkage—The allele for a sex linked gene is located on a sex chromosome (usually the X).  The distribution of the allele depends on if the offspring is male or female.

Lethal mutation—kills the offspring if have two copies of the allele.  One copy of the lethal allele will give the offspring the dominant phenotype;  two copies of the lethal allele will kill the offspring.  Note:  In the fly lab,  a selection of a lethal trait will you give a heterozygous individual (since homozygous would be dead).  Lethal mutations would show a deficit in # of offspring.  So, if #’s don’t add up after your P cross, try making your mutant parent a heterozygote.

Operation of computer

Web site ---->  Fly lab----> User name and Password ----> Start lab---> Design male and females, select body part to be altered.  For wild-type, select wild-type.--->Mate---> Analyze results (should do Punnett square first to get predicted ratios)---> Chi Square (Does this match what you predicted?  Why, Why not?)--->Return for another cross---> new mate if crossing new traits Or just select under each fly if already present (if mating offspring from a previous cross).

Bold are commands on the computer!

