BSC 1005: Chapter 13

Patterns of Inheritance:
· Offsprings inherit characteristics from parents thru genetic materials in sperm & eggs which is mixed at fertilization. It allows more variations to be made.

· Offsprings produced asexually are genetically identical to that parent(except when it is mutations). Ex.: plants from cuttings

Historical views:

· Greeks believed particles from all parts of the body ,igrated to sex organs. Child formed when mother’s & father’s particles mixed.

· Most theories hold that characteristics of offsprings were a blending of the parents.

· Pre-Formationists believed that microscopic, fully-formed humans were enclosed in sperm or eggs & grew to birth site in the uterus

· Mid 1800’s, scientists realized that new individuals arose from a single cell created by parents. (?)By late 1800’s, the behavior of chromosomes during mitosis & meiosis was known.

· Around 1900’s, Mendel’s work was rediscovered. Gregor Mendel worked with garden peas, and made crosses between various varieties(hybrids). He allowed the hybrids to self-fertilize, compared the characteristics of hybrids & their offsprings to characteristics of true-breeding parents. Choosing 7 characteristics 1st set of experiments, he crossed plants that only varied in a single trait. The beginning plants were the Parental(P) generation. The resulting mono-hybirds were the first filial generation(F1). All F1’s resembled one parent, no blending.

· Purple flower x white flower = purple flower

· Tall flower x dwarf flower = tall flower

· For each characteristics, one form was dominant & the other was recessive. Offspings of F1’s were F2’s generation. They showed dominant against recessive traits in a 3(dominant):1(recessive) ratio.(1/3 true breeding, 2/3 not true breeding ;1/4 recessive ( true breeding)
· Mendel used 100’s of 1000’s F2 plants, no blending, inheritance occurred via discreet packets of information that Mendel call “factors” & we call “genes”

· We now know that genes are pieces of DNA that occupy specific sites on chromosomes

· Alternative forms of genes --- alleles (some are dom. & some are rec.)

· Each person (or pea plants) gets one alleles for each gene from each parent (i.e.: two copies). Gametes only get one copy --- Mendel’s Laws of Segregation.

· Which copy goes into gamete is determined by chance at Metaphase I of Meiosis

· True breeding plants have 2 copies of the same allele --- homozygous

· Individuals with two different alleles are heterozygous & don’t need to breed true

· Some traits (undiscovered by Mendel) are completely dom. So that the heterozygote would show blending.

· Analyzing Mendel’s experiment:

· We use capital letters(for dom. Allele D ( tall) & lower case letters (for rec. allele d( dwarf)
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1. The above is genotypes that allelic make up.
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2. phenotypes deal with physical characteristics.

· Crosses:
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· Punnet Square:
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Test Cross: cross a plant with dom. Phenotype wither plant having rec. phenotype

Seed technology:

W?                x                        ww

Independent assortment --- chromosomes can line up in any order in metaphase I alignment o orb homologous pairs is independent of other pairs

Mendel’s di-hybird crosses:

Used true-breeding variations that varied by 2 charactertisc.

Yellow --- G
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Parents:    Smooth yellow seeded 
x

wrinked green seeded

Gametes:   WWGG




wwgg

Dihybird F1      WG




wg



All WwGg smooth yellow

Parents:

WwGg

x

WwGg

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Mendel’s work rediscovered in 1900

Sutton suggested that If Mendel’s law of segregation was correct then factors must be in sperm & eggs. Since sperm contained little cytoplasm, genes probably in nucleus. Chromosomes which behaved like factors during likely candidate.
Experimental evidence in 1910 by T.H. Morgan found one male fruit fy with white eyes(typical cooler: Red)

Cross by a white-eyed male fruit fly with a red-eyed female fly.

Showed red were dom. Over white.

Allowing F1’s to interbreed produced few F2’s with red & white eyes but all of whie-eyed flies were male. 
If alleacl for eye color was on X chromosomes & not on the Y. The y would explain Morgan’s result.
