Ch 11/14 Introduction to Genetics/Human Genetics
Genetics:
· Study of heredity

Gregor Mendel (Austrian monk): Ted ed genetics
· Father of Genetics
· 1st important studies of heredity (mid 1800s worked with pea plants)
· Identified specific traits in the garden pea and studied them from one generation to another
Trait:

· Specific characteristic (ex. seed color)

· Varies from one individual to another.

Genes:

· Chemical factors (DNA segments) that control traits.

Alleles:

· Different forms of a gene (ex. T- tall or t- short) that control traits 
· One comes from egg, other from sperm
Homozygous: (same)

· having two identical alleles for a trait 

              ex. TT (tall-tall) or tt (short-short).

Heterozygous: (different)
· having two different alleles for a trait 

              ex. Tt (tall-short)

Dominant:

· One allele masks the presence of another 

· Homozygous or heterozygous

· Shown with an upper case letter(s)  ex. T
Recessive:

· Masked by the presence of a dominant allele

· Homozygous 

· Shown with lower case letters  ex. t
Phenotype:

· Physical characteristic (words)
              ex. Tall, short
Genotype:

· Genetic makeup (letters)
              ex. TT or Tt, tt
Punnett Squares:

· Tool used to predict the probability of offspring with a certain trait or genotype.

· P – parent

· F1 – first offspring generation

· F2 – second offspring  generation
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Segregation and Independent Assortment:

· Genes for different traits segregate (separate) independently during the formation of gametes (sex cells)

· Accounts for genetic variations
Gregor Mendel Concluded:

1. Inheritance is controlled by factors passed from one generation to the next- genes.

2. Principal of Dominance - Some genes are dominant and others are recessive 
3. Principal of Segregation - the alleles segregate (separate) during the formation of gametes.
4. Principal of Independent Assortment – alleles for different genes segregate (separate) independently of one another.

Complex forms of Inheritance:

· Some alleles neither dominant or recessive

· Many traits are controlled by multiple alleles/genes 

Polygenic traits:

· 
Traits controlled by 2 or more genes
            ex. skin color, eye color, hair color
Incomplete dominance 

· One allele not completely dominant over the other

· The alleles blend to produce the phenotype 
ex. In snapdragons- red + white = pink F1 generation 
	
	

	
	


Multiple alleles:

· 
More than 2 possible alleles exist in a population 

· Individual can only have 2 alleles at a time

              ex. Rabbit’s coat color- determined by a single gene 

                    that has 4 known alleles
	
	

	
	


Codominance:

· 
Both alleles are present in the phenotype and genotype- heterozygous 

            ex. Speckled black and white chicken = “erminette” 
	
	

	
	


ABO/Rh Blood Groups:  blood type chart.flipchart
·  ABO inheritance patterns:  multiple alleles, codominance, dominant/recessive

· 3 Alleles - IA , IB (dominant alleles), and i (recessive allele)

· Rh = determined by single gene w/ 2 alleles: 

· Rh+ = positive (Rh+/Rh+ or Rh+/Rh-) 

· Rh- = negative (Rh-/Rh-)  

· Positive is dominant

ex. AB negative means person has IA  and  IB  alleles and 2 Rh- alleles

	Phenotype (blood type)
	Genotype

(alleles)
	Antigen on Red Blood Cell
	Antibodies
	Safe Transfusions

	
	
	
	
	To (donate)
	From(receive)

	A
	IA IA or  IAi
	A
	Anti- B
	A,AB
	A,O

	B
	IB IB or  IBi
	B
	Anti-A
	B,AB
	B,O

	AB
	IA IB
	A and B
	None
	AB
	A,B,AB and O

	O
	ii
	none
	Anti-A

Anti-B
	A,B,AB and O
	O



   Sex-linked:

   Sex chromosomes: Ted Ed sex determination 

· The 23rd pair of human chromosomes - X and Y.  

· Determine the sex

· XX = female

· XY = male “If you have a Y, you’re a guy.”

                        What percentage of babies born will be male?  

	
	X
	Y

	X
	
	

	X


	
	


 Sex linked Genes:

· X chromosomes

· Recessive trait

· XN Xn or XN XN  ( female – dominant – no trait)  Xn Xn (female recessive - trait)    
· XN Y (male-dominant – no trait)   Xn Y (male – recessive - trait)

· Fathers pass trait on to daughters but not sons

Ex. Colorblindness, Hemophilia, Baldness, Duchenne muscular dystrophy

Karyotype:
· A chart, photographs of paired chromosomes.

  Autosomes:

· Non-sex chromosomes 

· Pairs 1-22, called autosomal.

Chromosomal Disorders:

· Nondisjunction- error in meiosis, homologous chromosomes fail to separate properly in meiosis (anaphase I) 

· Results in disorder of chromosomal numbers

Ex. Trisomy 21 (47,XX or 47,XY) 

      Jacob’s syndrome (47, XYY)

      Klinefelter’s syndrome (47, XXY)  

      Turner’s syndrome (45,XO)

Inherited disorders to know:
	Inheritance pattern
	Disorder(s)
	Symptoms

	Recessive
	Cystic fibrosis
	Mucus in lungs, pancreas, digestive tract, liver

	Recessive/Codominant
	Sickle cell disease
	Sickle shaped red blood cells; joint pain, anemia

	Dominant
	Huntington’s disease
	Mental deterioration and uncontrollable movements; onset -35-50

	Recessive/Sex-linked
	Colorblindness

http://colorvisiontesting.com/online%20test.htm
	Difficulty discerning colors

	
	Hemophilia
	Blood doesn’t clot correctly, missing Factor VIII


The Environmental Factors and Gene Expression:

· Cancer:

· Lung & mouth cancer- tobacco use

· Skin cancer - excess sun exposure; Folic acid

· Toxins:

· Lead poisoning- can cause learning disabilities, behavioral problems, and, at very high levels, seizures, coma, and even death.  

· Mercury - harmful to the nervous system.  
· Nutrition

· Poor nutrition leads to obesity and/or malnutrition

· PKU- missing an enzyme needed to break down an essential amino acid -phenylalanine. Genetic but controlled by diet
· Heart disease and Diabetes (Type II) is caused by a combination of gene interactions with diet and exercise
· http://www.nbcnews.com/video/nightly-news/51834800#51834800

Pedigree:

· Family history chart for a single trait.

Rules of the pedigree:  

· Males are square.

· Females are circle

· Shaded circles and squares have the trait.

· ½ shaded circles/squares = carriers of a recessive trait (heterozygous)

· Horizontal lines represent marriage.

· Vertical lines connect the parents to their offspring.

Genetics wrap up video
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