Unit VI:  DNA and Molecular Genetics
[bookmark: _GoBack]Review Guide:
Test 3/29, CH 10 and 11 (partial) in text
I.  Introduction to DNA
a. DNA is a type of _____________________, made out of _____________________.
b. How is information stored in a DNA molecule?  ______________________________________________
c. A gene is the coded instructions for how to build a _____________________?
d. There are 4 nucleotides found in DNA:  _____________________.
e. Structure of nucleotides (draw, incl. 3 parts)


f.  The 2 strands of a DNA molecule are held together by _____________________ that form between _________________ base pairs.
g. DNA base pairing rules:  __________________________________

II. DNA Replication
a. Enzymes:
i. DNA polymerase:  _______________________________________________________________
ii. Helicase:  ______________________________________________________________________
iii. Ligase:  ________________________________________________________________________
b. Concepts:
i. Semi-conservative:  ______________________________________________________________
ii. Leading strand vs. Lagging strand:  __________________________________________________
iii. Antiparallel strands:  _____________________________________________________________
1. 5’ end = _________________________
2. 3’ end = _________________________

III. Transcription
a. Enzyme:  __________________________________
b. Product:  __________________________________
c. Coding strand (sense) vs. template strand (antisense):  ________________________________________
_____________________________________________________________________________________
d.  Skill:  be able to transcribe a DNA sequence, given either DNA strand.  Know your directions!  (RNAP = 5’3’ mRNA)
e.  RNA
i. Differences from DNA
1. ________________________________________
2. ________________________________________
3. ________________________________________
ii. 3 major types + functions
1. ________________________________________________________________________
2. ________________________________________________________________________
3. ________________________________________________________________________

IV. Translation
a. Post transcriptional modification before translation: __________________________________________
i. Introns vs. exons:  ______________________________________________________________
ii. Organisms:  _____________________________
b. Process:
i. Codon:  _______________________________________________________________________
ii. tRNA structure and function:  _____________________________________________________
iii. anti-codon:  ___________________________________________________________________
iv. Universal genetic code:  __________________________________________________________
v. Start & Stop codons (know start = AUG / met)  ________________________________________
c. SKILL:  be able to translate a sequence from DNA or RNA, with or without introns.

V.  Mutations
a. Define: ______________________________________
b. Mutagen:  ___________________________________________________________
c. Effects
i. Most common effect:  ______________________________
ii. 2nd most common effect:  ___________________________
iii. Rare effect:  ______________________________________
d. Types:
i. Genome mutation _______________________________________________________________
ii. Chromosomal mutations __________________________________________________________
1. Identify deletion, insertion, inversion, translocation
iii. Single Gene (point) mutations
1. Base substitutions
2. Silent  _________________________________________________________________
3. Frameshift
a. Why it can be so bad
b. How it happens
c. Define reading frame
4. Missense vs. nonsense

VI. Gene control
a. Definitions:
i. Operon: _____________________________________________________________________
ii. Promotor:  ___________________________________________________________________
iii. Operator:  ____________________________________________________________________
b. Concepts:
i. Why does gene control matter:  ___________________________________________________
ii. Inducible vs. repressible:  _________________________________________________________
iii. Describe the function of the lac operon of E. coli and be able to predict what changes will occur with changes to the cell environment

VII. Viruses
a. Definition:  ___________________________________________________________________________
b.  Characteristics
i. Differences from cells
1. Genetics:  _______________________________________________________________
2. Ribosomes:  ___________________________________
ii. Obligate pathogen:  ______________________________________________________________
iii. Lytic cycle  _____________________________________________________________________
iv. Lysogenic cycle:  ________________________________________________________________

VIII. Biotechnology
a. PCR (what it is/ how it works)  ____________________________________________________________
i. Taq polymerase:_________________________________________________________________
ii. Primers:  _______________________________________________________________________
iii. Steps in each cycle:  ______________________________________________________________
b. Restriction enzymes  (what they are / how they work)  ________________________________________
i. Sticky ends:  ____________________________________________________________________
ii. Identify restriction sites
c. Gel electrophoresis  (what it is / how it works)  ______________________________________________
i. Molecules separated based on _____________
ii. Small molecules move _______________
iii. Use in identity/similarity:  more similar bands = more similar organisms
d. Gene splicing:  _________________________________________________________________________
i. Transgenic organism (GMO)  _______________________________________________________
ii. Recombinant DNA:  ______________________________________________________________
e. Reverse transcription:  __________________________________________________________________
f. Plasmid:  _____________________________________________________________________________
i. Conjugation:  ___________________________________________________________________
ii. Transformation:  ________________________________________________________________
iii. Transduction:  __________________________________________________________________
