
Study Guide
DNA Replication, Cell Division and Karyotypes
Lecture learning goals

· Describe the process of DNA replication, including being able to predict complementary DNA sequences.

· Understand and be able to describe the different types (mitosis vs. meiosis) and stages of cell division (IPMAT).

· Apply your knowledge of the cell cycle and mutations to a discussion of the causes and progression of cancer.

· Be able to explain how sperm and eggs are generated through meiosis.

· Predict the consequences of deviations from the normal number of chromosomes.

Guiding Questions

1.  List some reasons why it is necessary for cells to divide?

2.  In a single sentence, briefly describe the two main steps in DNA replication.

3.  Predict the complementary DNA strand for this strand during replication:  TCCGGTAA

4.  What allows cancer cells to continually divide – unlike normal cells that stop dividing at a certain point?
5.  Describe how a cell becomes cancerous including the minimum number of mutations and the involvement of oncogenes and tumor suppressor genes.

6.  What are the two most significant ways in which cancer cells differ from normal cells?

7.  Distinguish between homologous chromosomes and sister chromatids.

8.  What are the order and processes of the stages of mitosis? Meiosis?

9.  When does DNA replication occur in mitosis? Meiosis?

10.  Do all cells go through mitosis?  In not, which cells do not go through mitosis?  What do they do instead?

11.  List the total number of daughter cells produced and the number of chromosomes in each daughter cell for both mitosis and meiosis.

12.  Compare cytokinesis in plants and animals.

13.  Compare the events of anaphase I of meiosis to those of anaphase II of meiosis.

14.  Why do sexually reproducing organisms need to undergo meiosis when they produce gametes?

15.  How does crossing over increase genetic variation?

16.  What is the key advantage of sexual reproduction?

17.  How does gamete formation in males differ from gamete formation in females?

18.  What is nondisjunction and which are the two step in meiosis during which it can occur?

Blast from the past (i.e. old test questions)

Which of the following order of events for DNA replication is CORRECT?

A.  DNA polymerase unzips the DNA and then copies it making two complete copies of DNA

B.  RNA polymerase unzips the DNA and then DNA polymerase copies it making two complete copies of DNA

C.  DNA polymerase unzips the DNA and then DNA helicase copies it making two complete copies of DNA

D.  DNA helicase unzips the DNA and then DNA polymerase copies it making two complete copies of DNA

What of the following CORRECTLY describes telomeres?

A.  They assist in chromosomal alignment during mitosis.

B.  They shorten as a cell ages and divides and thus control the lifespan of a cell.

C.   They are rebuilt with each cell division in cancer cells.

D.  All of the above.

E.  B & C

A specific gene, called GRAB, prevents a cell from entering mitosis if there are any signs of DNA damage.  This means that GRAB would be a type of 

A.  proto-oncogene

B.  tumor suppressor gene

C.  DNA repair enzyme

D.  All of the above

When a cancer cell loses "anchorage dependence" (hint: your textbook calls it contact inhibition), what is the result?

A.  Chemotherapy

B.  Metastasis

C.  A benign tumor

D.  Radiation treatment

Homologous chromosomes are 

A.  identical copies.
B.  nothing alike; you receive different genes from each of your parents.
C.  similar; you receive the same genes from each of your parents but they may be different versions or variations.

D.  are also called sister chromatids.

E.  A & D
Which of the following correctly orders the events of the eukaryotic cell cycle?

A.  mitosis, Gap 1, Gap 2, cytokinesis, DNA synthesis

B.  Gap 1, DNA synthesis, Gap 2, mitosis, cytokinesis

C.  Gap 1, Gap 2, DNA synthesis, mitosis, cytokinesis

D.  DNA synthesis, mitosis, cytokinesis, Gap 1, Gap 2

During mitosis, sister chromatids usually separate from each other during

A.  prophase

B.  metaphase

C.  anaphase

D.  telophase

Which of the following statements about crossing over is FALSE?

A.  It involves the swapping of genes across homologous chromosomes.

B.  It increases variation in the gametes that are produced.

C.  It occurs during mitosis.


D.  It can take place at dozens or even hundreds of genes.

The difference in sizes between male and female gametes results in two unequal divisions of ______ in female gamete development.

A.  mitosis

B.  cytoplasm

C.  chromosomes

D.  DNA

E.  organelle

When chromosomes do not separate properly during meiosis, we call it

A.  mutation

B.  crossing over

C.  nondisjunction

D.  karyotype

E.  independent assortment

CELL DIVISION
 (for a cell with FOUR chromosomes)
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STAGES OF MITOSIS
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MITOSIS REFERENCE SHEET

1. Put the pictures in order (use numbers)

2. Name the phases (see bottom of page)

3. Match the events with each phase (see bottom of page)

	ORDER
	PICTURE
	NAME
	EVENTS THAT OCCUR
	Questions?
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	Names of Phases:
	Events: (may be used more than once!)

	A. Anaphase
	1. Cell is doing its job
	8. Cell is dividing

	B. Interphase
	2. Nucleus disintegrates
	9. Cell not dividing 

	C. Metaphase 
	3. Nucleus reforms
	10. Spindle fibers appear

	D. Prophase
	4. loose, dispersed DNA
	11. Spindle fibers attach

	E. Telophase
	5. compact DNA
	12. Chromatids split

	
	6. DNA condenses
	13. Chromosomes separated

	
	7. chromosomes form
	14. Chromosomes pulled to center of cell


CYTOKINESIS


(cytoplasm splits)
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