BIOLOGY 251 (BCBP 281)
                 MOLECULAR GENETICS
             
  SYLLABUS 2011











Mol. Biol. of the Gene 

1.
Review of Central Dogma of Mol. Biol.



Ch. 1, Ch. 2, (Ch. 3)*
 

 2.

DNA Structure






Ch. 5, pp. 71-73; Ch. 6


A.
Variant helices











B.
Topology: supertwisting











C.
Chromatin






Ch. 7, pp. 135-38, 157-60, and 166-74

3.
DNA Replication






(Ch. 4), Ch. 8; Ch 9, pp. 258-65




A.
Enzymology










B.
Initiation control and rep. topology





4.
Cloning, introduction





Ch. 21, pp. 740-57


 



A.
Restriction enzymes





Rec. DNA, Ch 4 to supplement




B.
Cloning vectors



C.
Transformation of bacteria, yeast










D.
DNA sequencing and PCR







 

5.

DNA Recombination





Ch. 10; (Ch. 7, pp. 154-7)



A.
Homologous: Holliday; DSBR; enzymology 









B.
Transposons: IS elements; Ds/Ac, P; Ty and retroviruses

Ch. 11, pp. 334-54




6.

RNA Synthesis/Processing





Ch. 12



A.
Enzymology of transcription











B.
Interrupted genes





Ch. 13






C.
Splicing Mechanisms: ribozymes









7.
Translation






Ch. 14



A.
Machinery, review










B.
Fidelity 





(Chapter 14 is long; see lecture notes for emphasis.)

C.
Initiation mechanisms, prok. vs. euk.


8.
Genetic Code






Ch. 15



A.
Elucidation













B.
Dictionary



C.
Codon Usage



D.
Mitochondrial codes; Overlapping Genes










E.
Suppressors

Required Text:
Molecular Biology of the Gene, by Watson et al., 6th ed. (2008).    
Suggested, on Reserve:
Recombinant DNA: Genes and Genomes(a Short Course, by Watson et al., 3rd ed. (2006).



* (indicates review or supplementary pages)
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Mol. Biol. of the Gene (MBG)




9.   Regulation of Prokaryotic Gene Expression



Ch. 16 , pp. 547-67; reread pp. 383-8


A.  Promoters/Footprints











B.  Lac operon












C.  Trp attenuation






Ch. 18, pp. 633-40
10.  Regulation of Eukaryotic Gene Expression



Ch. 17;
reread pp. 396-403


A.  Promoters and enhancers








B.  cAMP, CRE, CREB, CBP



(Chapter 17 is long; see lecture notes for emphasis.)


C.  Methylation effects



D.  Alternative splicing and RNAi




Ch. 13, pp. 433-46; Ch. 18, pp. 641-58

11.  Recombinant DNA technology; production of:  


Rec. DNA, Ch. 6; MBG, Ch.22, pp. 812-16


A.
Growth hormone, TPA by microorganisms


 



B.
Genetically modified plants and animals

12.  Genomics







MBG, pp. 139-44; Ch. 20, pp. 703-16;



A.
Mega-sequencing of diverse genomes



Ch. 21, 753-64




 
B.  Global analyses of gene expression



Rec. DNA, pp. 335-45; Ch. 16, skim only


                        









.

13. Molecular Medicine






Rec. DNA, Ch. 14


A.  Mapping and detection of disease genes










B.  Model systems










C.  Gene therapy prospects

Exam 1:  through 4, Cloning.  Tentatively scheduled for Thursday evening, Oct. 13.
Exam 2:  5 through 8, Genetic Code.  Tentatively scheduled for Thursday evening, Nov. 17.
Final Exam: 9 through 13, Molecular Medicine.  Two hours, scheduled, Finals Week.
Exam scores will comprise roughly 2/3 of the grade, with all exams weighted equally.   
Group Lab reports of:    
1) Subcloning





   
2) PCR




   
3) Sequence analysis: oral presentation to lab section



   






4) Q-RT-PCR
Laboratory performance and reports will comprise roughly 1/3 of the grade.

