Genetics

Exam I

Sept. 16, 2019
Topics List

**A topics list is not meant to be an exhaustive list of everything that will be on the exam.  Rather, it is meant to be a general reminder of the main topics covered in lecture. Exam 1 will be a mixture of multiple choice, problem solving (including sketches) and short answer questions. 
Material

Lectures 1-7

**Chapters 1, 2, 19, 12, 8 (chapters 19, 12, 8 ---selected sections) –any/all supporting material/handouts, information on website. Two papers were assigned to accompany lecture material---epigenetics and cell cycle control. 


*Refers to chapter numbers in Text edition !!.

Although the topics of the lecture are the primary sources of questions, you are expected to have read all text and assigned material. Much detail is gained from outside reading.
Chapter 1
(all)
Introduction to genetics:

a.  history

b. genetics terminology

c. fields of study—classical transmission ,cytogenetics,  molecular, population genetics

d. applications of genetics: GMOs , genome sequencing, genetic model organisms, “omics”
Chapter 2 (all)

Mitosis 

a. cell structure (nucleus, cytoplasm, centrioles,)

b. definition/purpose of mitosis
c. concept of 2n (diploid state) vs. n (haploid state)

d. homologous chromosome pairs

e. karyotypes –distinguishing chromosomes (centromere, size, banding)
f. structure of condensed, duplicated chromosomes
g. Stages of Mitosis---key events and structures involved

                                           ---position and structure of chromosomes

i. prophase

ii. prometaphase/metaphase

iii. anaphase

iv. telophase

Chapter 19 (section 19.3 and 19.4)
Control of cell cycle 
a. Cancer is a loss of cell cycle control

b. cell cycle check points (G1, G2, M)

c. role of cyclins/cyclin dependent kinases (cdk) proteins

d. concept of proto-oncogenes and tumor suppressor genes (name one of each type?)
e. cancer/ p53 protein (tumor suppressor proteins)

Chapter 12 (section 12.4-12.5)


Organization of eukaryotic chromosomes


Role of histones


Nucleosomes


Chromosome condensation


Chromosome banding


Epigenetics

Chapter 2 (all) 
 Meiosis

a. General definition, concept of 2n vs. n, homologous chromosomes
b.  role in maintaining genetic diversity 

i. independent assortment

ii. genetic exchange between homologs (crossing over/recombination)

c.  meiosis I and II ----***Important to know the differences in the segregation of homologs and sister chromatids.  Be able to answer questions concerning numbers of chromosomes, chromatids, bivalents/tetrads etc.  Practice following a cell with several chromosomes, through meiosis I and II.  Use color and/or size to distinguish chromosomes.

d.  Major features of Prophase I stages—Leptotene, zygotene, pachytene, diplotene, diakinesis
e. Genetic variation-
Gametic combinations, zygotic combinations

Chapter 8 (Section 8.1 and 8.2)
Nondisjunction—outcomes, syndromes,  terminology for abnormal numbers of chromosomes (some details described in chapter 8.)
Since genetics is a science course with quantitative analyses as a common exercise, you should always have a calculator for each exam, including lab exams/quizzes.  You will not be allowed to use another student’s calculator or your phone to make any calculations. 
