Name _____________________________
			Study Guide – Genetic Applications

Major Learnings: There are distinct patterns in the organization of nature
Essential and Guiding Questions:
1. How is genetic information inherited and expressed?
a. How are genes regulated?
2. How does gene variation originate and how does it affect individuals?
a. How do mutations occur at a gene level? 
b. How do mutations occur at a chromosome level? 
c. What are some consequences of mutations?
3. How does biotechnology affect society and the environment?
a. What are some key tools for genetic engineering?
b. What are the consequences of genetically modified organisms on society and the environment?
c. What are the basic principles of cloning?
Students should be able to:
1. Interpret a pedigree showing inheritance of diseases.
2. Interpret a karyotype.
3. Describe processes that can alter composition or number of chromosomes (ie. crossing –over, nondisjunction, duplication, translocation, deletion, insertion and inversion)
4. Describe how genetic mutations alter the DNA sequence and may or may not affect the phenotype(eg. Point Mutations- deletion, addition, insertion, substitution, nonsense Frame-shift, Silent)
5. Transcribe and translate a mutated gene sequence.
6. Model the steps of somatic cell cloning.
7. Model the steps of recombinant DNA technology.
8. Interpret a DNA fingerprint.
9. Discuss the ethical considerations of genetic engineering.
10. Describe the process of differentiation and how this process relates to gene activation or deactivation.
11. Explain how genetic engineering has impacted the fields of medicine, forensics and agriculture (eg., selective breeding, gene splicing, cloning, genetically modifies organisms, gene therapy)
Vocabulary:
Chromosomal mutation			Gene mutation			DNA fingerprint
Electrophoresis				Genetically modified organisms (GMO)    inbreeding
Hybrid/hybridization			selective breeding		karyotype
Amniocentesis				Polymerase chain reaction (PCR) sticky ends
Recombinant DNA			Restriction enzyme		vector
Epigenome				epigenetics			somatic
Somatic cell nuclear transfer (SCNT)	Huntington’s Disease		Cystic Fibrosis
Hemophilia				PKU				Marfan’s Syndrome
Duchenne Muscular Dystrophy		nondisjunction			syndrome
Stem cells				chorionic villi sampling		trisomy
Klinefelter’s syndrome			William’s Syndrome		Turner’s Syndrome
Down’s Syndrome			Biotechnology			DNA technology
Human Genome Project			Probe				plasmid
Genomic library				transgenic organism		DNA ligase
Gene cloning/spicing                                   stem cell lines			blastocyst
Morulla					Inner cell mass (ICM)         	polyploidy
Radiation/chemical induced mutations    herbicide			surrogate
Therapeutic cloning			Reproductive cloning		Differentiation
Chromosomal mutations – deletion, duplication, insertion, inversion, translocation
Gene mutations- Point Mutations (deletion, addition, insertion,substitution,nonsense), Frame-Shift,      
	Silent
Tay-Sachs 				Albinism			Sickle Cell Anemai





