Exam 2 Review Dr. Balliet’s Cell Physiology: Questions from Nucleus, Mitosis, Meiosis

Nucleus:

1. What are the 2 Distinct Layers of the Nuclear Envelope?

a. Outer Membrane

i. Endoplasmic Reticulum + Ribosome activity (protein synth)

b. Inner

c. Space between = perinuclear space

2. What’s a nuclear pore?

a. Selective disk-like structure in nuclear envelope, containing transported subunits.

3. What can get through the pores?

a. Small ions and water soluble molecules.

4. What about those molecules needing energy?

a. GTP( GDP gives energy.

5. What composes DNA?
a. 4 Nucleotides 

i. 2 purines (adenine, guanine)

ii. 2 pyrimidines (Tymine, cytosine)

6. How many Chromosomes should humans have?

a. 22 autosomal pairs and 2 sex determinant = 46

7. What determines Male vs. Female?

a. XY = Male (X from mom, Y from dad)

b. XX = Female

8. Where are sex-linked recessive traits? 

a. X

9. What does Karyotype mean? What do they look like? Why look at them?

a. Display of chromosomes dully condensed in metaphase

b. They have characteristic “G” banding pattern

c. Allows for looking at genetic abnormalities

10. What is the anomaly in Down’s syndrome? Turner’s + Klienfelter’s syndrome?

a. Down’s = Trisomy 21, 3 Chromosomes at 21st
b. Turner’s = X0, infantile female genitalia

c. Kleinfelter’s = XXY, both genitalia

11. What do Nucleosomes look like?

a. Bead-on-string appearance

12. What are the two categories of Chromosomal proteins?
a. Histone - H1 linker, H2A, H3B, H4 

i. Made of Arginine & Lysine

b. Non-Histone – Lamin, cyclins, DNA & RNA polymerases

13. What are the 2 classes of Chromatin in Interphase nuclei?

a. Heterochromatin – 90% transcriptionally inactive

b. Euchromatin – “true” Transcriptionally active

Cell Reproduction: Mitosis

1. What does cell cycle mean?

a. The time a cell comes into existence until it gives rise to 2 identical daughter cells.

2. What regulates the cell cycle?

a. Cyclins, Cyclin dependent Kinases

3. What are the Phases of Interphase?

a. G Phase – normal metabolic activity

b. S phase – DNA replication

4. Where does replication begin?

a. Replication fork (S-phase)

5. What happens in M phase? How long does it take?

a. Mitosis – cell split into 2 daughter cells (cytokinesis)

b. 1-2 hours.

6. What is Nuclear Division called?

a. Karyokinesis

7. Name the Phases of Mitosis.
a. Prophase

b. Metaphase

c. Anaphase

d. Telophase

8. What enzyme begins Prophase Nucleus? What happens?

a. Lamin Kinase

b. Nuclear membrane fragments, chromatin condenses into chromosomes

9. What do Condensed Chromosomes contain?

a. Centromere – attaches chromosome to mitotic spindle and sister chromatids to each other

b. Kinetochore – Contains ATPase – responsible for segregation

c. Telomere – defines & protects the ends of chromosomes

10. What happens in Metaphase?

a. Nuclear envelope disassembles

b. Microtubles attach to kinetochore

c. Spindle apparatus forms

d. Chromosomes align along equator

11. What makes up a Centrosome and what role do they play?

a. Centriole pair

b. Responsible for nucleating microtubule growth

i. At onset of Mitosis, they migrate to serve as mitotic spindle poles

12. What happens in Anaphase (nucleus)?

a. Sister Chromatids separate

13. What drives this separation?

a. ATPase on kinetochore

b. Breakdown of spindle microtubules

14. What happens in Telophase (nucleus still)
a. Daughter chromatids segregate to poles

b. Nuclear envelope reformation

c. Chromosomes decondense ( chromatin

d. Dissolution of Mitotic apparatus 

e. Cytokinesis

15. What causes Cytokinesis?

a. Contraction of actin-myosin ring (like a smooth muscle contraction)

Meiosis – how sexual reproducing organisms produce gametes

1. How many haploid gametes does Meiosis produce?

a. 4

2. What is “Crossing Over” during DNA replication in Meiosis I?

a. Physical exchange of chromosome portions between paternal & maternally derived homologous chromosomal pair

3. What is the result?

a. Two Progeny cells – genetically different

4. When does oogenesis begin?

a. In utero!

i. Cells progress to prophase of Meiosis I

ii. Division stops until puberty

5. When Meiosis I resumes, what is the result?
a. Asymmetrical cell division

i. Secondary Oocyte

ii. Polar Body

6. As Meiosis I moves to Meiosis II, why does it stop at Metaphase (II)?

a. Cytostatic Factor  (CSF)

7. When does Meiosis II complete??

a. After Fertilization

8. What happens to CSF?

a. Destroyed by Calcium

9. Upon completion of Meiosis II, what results?

a. A second mature fertilized egg

b. A second polar body

10. Where does spermatogenesis occur?

a. Seminiferous tubules (testes)

11. How many spermatids does meiotic division yield?

a. 4 mature spermatids

12. True or False: Newly ejaculated sperm can fertilize an egg?

a. False

13. What has to happen to the spermatozoa? Where? How Long?

a. Capacitation 

i. Series of biochemical events

b. Uterus + Oviducts

c. 5-7 hours

14. In Star Trek, why can’t a Klingon and a Vulcan mate? (Assuming they are different species)

a. Sperm must recognize species specific molecule in zona pellucida 

15. What happens when the sperm does so?

a. A fast increase of Calcium

16. Then what?

a. Digestive Enzymes (Hyaluronidase) allow sperm to traverse egg surface

17. What happens when the two membranes fuse?

a. Granules increase calcium

18. What does the calcium do?

a. Activates dormant oocyte, completes Meiosis II

19. When the Nuclei unite to form Zygotic Embryo, what else happens?

a. Zona Pellucida modification blocks other sperm

20. Where does transoport of Zygote occur? How?

a. Oviduct by cilia

