Cancer Genomics (3 credit)

Syllabus

Instructor:  Dr. Ancha Baranova 
Email:  abaranov@gmu.edu

Phone:  703-993-4293 office

Web Page: www.gmu.edu/departments/mmb/baranova

Course objectives:

This course in cancer genomics will review the modern concepts in cancer biology. We will discuss histological and molecular taxonomy of human tumors, and common syndromes associated with increased probability of tumor development. We will highlight genomic instability as a central player that is important for cancer initiation, progression and response to chemotherapeutic agents. We will go through both position–dependent and position-independent strategies allowing one to discover genes involved in human tumor development. We will also focus on high-throughput methods of cancer research, including various methods of expression profiling. A systematic review of molecular pathways involved in cancer development will be presented in the course. This will involve a detailed study of molecular consequences of oncogene activation and tumor suppressor gene inactivation. We will untangle the molecular network underlying cell death and cell proliferation in cancer, as well as tumor cell invasion, migration and induction of angiogenesis. Also we will review examples of therapeutic agents that specifically "target" tumor cells in order to prevent, diagnose, treat, and provide follow-up surveillance of cancer.          
Recent research papers from the peer-reviewed scientific journals will be available for home reading and discussion in the class. Each participant of the class will be required to prepare an overview of one or two papers (depending on paper size and content) for general discussion. It is the responsibility of the student to be prepared to discuss these papers as to the methodology used, the results of the experiments and the conclusions drawn from the results. 
Text: The Biology of Cancer by Robert A.Weinberg, 
Garland Science, 2006
	WEEK
	TOPIC
	CHAPTER

	1
	HUMAN TUMORS -- epidemiology, classification, conventional treatment. 
	16

	2
	Clonal selection in human tumors. Metastasis as a product of cell evolution. 
	2, 11, 4, 15

	3 
	Tumor initiation. Chemical, Viral and other cancerogenic routes
	3, 12

	4 
	Tumor suppressor genes and oncogenes. 

Mutational process in tumors. Instability of tumor genome.
	4, 11, 7

	5
	Types of mutations. MIN, CIN, SIN. Telomerase reactivation. EXAM I 
	11,12

	6
	A review of the cancer gene cloning strategies in pre-genomic and post-genomic eras
	

	7
	Signaling pathways damaged or short-circuited in human tumors: RB genes network, cyclines, CDKs, CDKIs
	8, 6

	8
	Signaling pathways damaged or short-circuited in human tumors: Receptors and RTKs, SMADs, RAS-cascade, PTEN, NF1 etc 
	5,6 

	9
	Extracellular matrix signaling, hypoxia, angiogenesis-related pathways and VHL                        EXAM II
	13

	10
	Differentiation-related pathways in leukemias and lymphomas
	

	11
	Cancer checkpoints
	10, 12

	12
	P53 as guardian of genome
	9

	13
	Programmed cell death. 
	9

	14
	Cancer- associated polymorhisms. Epigenetics
	


FINAL EXAM in exam week
Grading:



Midterm exam
I 
100pts

25%



Midterm exam 
II            100 pts 

25%



Final exam
  
100pts

25%



Paper presentations 


20%



In Class discussion


5%

All exams will be written form.

Letter grades for the course will be assigned as follows:



 Grade
       Overall %



   A

 >90



   A-

  85-89.9



   B+

  80-84.9



   B

  70-79.9



   C

  60-69.9



   F

 <69.9

The final exam will be given according to the university schedule.  Curve will be applied if necessary.
Papers for student presentations (year 2007).  

I. 

1. Singh SK, Hawkins C, Clarke ID, Squire JA, Bayani J, Hide T, Henkelman   RM, Cusimano MD, Dirks PB. Identification of human brain tumour initiating cells. Nature. 2004 Nov 18;432(7015):396-401. 
2. Li L, Neaves WB. Normal stem cells and cancer stem cells: the niche matters. Cancer Res. 2006 May 1;66(9):4553-7.

3. Feng Li, Benjamin Tiede, Joan Massagué, Yibin Kang.  Beyond tumorigenesis: cancer stem cells in metastasis.  Cell Research (2007) 17: 3-14. 

II. 
1. Li R, Sonik A, Stindl R, Rasnick D, Duesberg P.Aneuploidy vs. gene mutation hypothesis of cancer: recent study claims mutation but is found to support aneuploidy. Proc Natl Acad Sci U S A  2000 Mar 28;97(7):3236-41 

2. C.  Duesberg P, Stindl R, Hehlmann R.Explaining the high mutation rates of cancer cells to drug and multidrug resistance by chromosome reassortments that are catalyzed by aneuploidy. Proc Natl Acad Sci U S A  2000 Dec 19;97(26):14295-300

3. Duesberg P, Li R, Fabarius A, Hehlmann R. The chromosomal basis of cancer. Cell Oncol. 2005;27(5-6):293-318. Review.

4. Peter Duesberg.  Does Aneuploidy or Mutation Start Cancer? Science 307, 41d (2005)

III.
1) A. Bergsmedh A, Szeles A, Henriksson M, Bratt A, Folkman MJ, Spetz AL, Holmgren L. Horizontal transfer of oncogenes by uptake of apoptotic bodies. Proc Natl Acad Sci U S A  2001 May 22;98(11):6407-11 

2) C. de la Taille A, Chen MW, Burchardt M, Chopin DK, Buttyan R
  Apoptotic conversion: evidence for exchange of genetic information between   prostate cancer cells mediated by apoptosis.  Cancer Res. 1999 Nov 1;59(21):5461-3.
3) Bergsmedh A, Ehnfors J, Kawane K, Motoyama N, Nagata S, Holmgren L. DNase II and the Chk2 DNA damage pathway form a genetic barrier blocking replication of horizontally transferred DNA. Mol Cancer Res. 2006 Mar;4(3):187-95.
4) Yan B, Wang H, Li F, Li CY. Regulation of mammalian horizontal gene transfer by apoptotic DNA fragmentation. Br J Cancer. 2006 Dec 18;95(12):1696-700.


IV.
1) Aguirre-Ghiso JA. The problem of cancer dormancy: understanding the basic mechanisms and identifying therapeutic opportunities. Cell Cycle. 2006 Aug;5(16):1740-3.

2) Klein CA, Holzel D. Systemic cancer progression and tumor dormancy: mathematical models meet single cell genomics. Cell Cycle. 2006 Aug;5(16):1788-98.
3) Quesnel B. Cancer vaccines and tumor dormancy: a long-term struggle between host antitumor immunity and persistent cancer cells? Expert Rev Vaccines. 2006 Dec;5(6):773-81. 

4) Indraccolo S, Favaro E, Amadori A. Dormant tumors awaken by a short-term angiogenic burst: the spike hypothesis. Cell Cycle. 2006 Aug;5(16):1751-5.

V. 

1) Gudkov AV, Komarova EA. Prospective therapeutic applications of p53 inhibitors. Biochem Biophys Res Commun. 2005 Jun 10;331(3):726-36.


2) Strom E, Sathe S, Komarov PG, Chernova OB, Pavlovska I, Shyshynova I, Bosykh DA, Burdelya LG, Macklis RM, Skaliter R, Komarova EA, Gudkov AV.   Small-molecule inhibitor of p53 binding to mitochondria protects mice from gamma radiation. Nat Chem Biol. 2006 Sep;2(9):474-9. 


3)  Komarov PG, Komarova EA, Kondratov RV, Christov-Tselkov K, Coon JS, Chernov MV, Gudkov AV.  A chemical inhibitor of p53 that protects mice from the side effects of cancer therapy. Science. 1999 Sep 10;285(5434):1733-7. 

VI.  
1) Gudkov AV.  Converting p53 from a killer into a healer. Nat Med. 2002 Nov;8(11):1196-8.

2) Bykov VJ, Issaeva N, Shilov A, Hultcrantz M, Pugacheva E, Chumakov P, Bergman J, Wiman KG, Selivanova G. Restoration of the tumor suppressor function to mutant p53 by a low-molecular-weight compound. Nat Med. 2002 Mar;8(3):282-8.

VII. 

1) Boddaert MS, Gerritsen WR, Pinedo HM. On our way to targeted therapy for cachexia in cancer? Curr Opin Oncol. 2006 Jul;18(4):335-40.

2) Laviano A, Meguid MM, Inui A, Muscaritoli M, Rossi-Fanelli F. Therapy insight: Cancer anorexia-cachexia syndrome--when all you can eat is yourself. Nat Clin Pract Oncol. 2005 Mar;2(3):158-65. Review.

3) Baracos VE. Cancer-associated cachexia and underlying biological mechanisms. Annu Rev Nutr. 2006;26:435-61. Review.
VIII. 

1) Mossoba ME, Medin JA. Cancer immunotherapy using virally transduced dendritic cells: animal studies and human clinical trials. Expert Rev Vaccines. 2006 Oct;5(5):717-32.
2) Fazle Akbar SM, Abe M, Yoshida O, Murakami H, Onji M. Dendritic cell-based therapy as a multidisciplinary approach to cancer treatment: present limitations and future scopes. Curr Med Chem. 2006;13(26):3113-9. 

3) Pellegatta S, Poliani PL, Corno D, Grisoli M, Cusimano M, Ubiali F, Baggi F, Bruzzone MG, Finocchiaro G. Dendritic cells pulsed with glioma lysates induce immunity against syngeneic intracranial gliomas and increase survival of tumor-bearing mice. Neurol Res. 2006 Jul;28(5):527-31. 

List of the questions to answer after each presentation: 

1. Name of the presenter/ Topic of the presentation

2. Please evaluate clarity of the presentation. Was the presenting student able to make the subject clear for you?             





0   1   2    3    4    5    6   7   8   9   10 

3. Please evaluate Powerpoint use by the presenting student


0   1   2    3    4   5   6   7   8   9   10

      4. Please evaluate whether you gained new knowledge that might help you to deal with exam? 





0   1    2   3    4   5    6    7    8   9    10

     5. Please evaluate the total amount of work your fellow student did to prepare to this presentation (number of sources, clarity, etc)





0   1    2   3    4   5    6    7    8   9    10

     6. What were strong and weak sides of the presentation? 





Your name 

-------------------------------------------------------------------------------------------

