Cell Biology – Midterm 1
Part A:
1. In a typical plant cells, proteins are glycosylated:
A. After being completely synthesized on free ribosomes in the cytosol.
B. In the lumen of thylakoids.
C. Inside the Golgi Apparatus.
D. In the stroma of chloroplasts.
E. In the thylakoid membrane.
F. In the intermediate space between the inner and outer membranes of chloroplasts.

2. The trans Golgi network directs vesicle-mediated protein transport to:
A. Medial cisterna of the Golgi apparatus.
B. The nucleus.
C. The endoplasmic reticulum.
D. Lysosomes.
E. Peroxisomes.
F. The Cis Golgi network.

3. Actin filaments:
A. Pull the duplicated chromosomes in opposite directions and distribute them equally to the two daughter cells during cell division.
B. Can be found only in the close proximity to the nucleus.
C. Generate contractile forces inside muscle cells.
D. Serve to strengthen the cell mechanically.
E. Are built of protein called tubulin.
F. Are assembled from many protein molecules that are synthesized on ribosomes bound to the rough ER.

4. Free ribosomes in the cytosol synthesize:
A. Enzymes that catalyze reactions of the synthesis of sphingomylin.
B. All proteins in the plasma membrane.
C. Enzymes that catalyze reactions of the synthesis of phospholipids.
D. Lysosomal proteases
E. Enzymes that catalyze reactions of the synthesis of glycolipids.
F. Enzymes that catalyze reactions of glycolysis.



5. In typical animal cell, the Golgi apparatus serves as a site for:
A. Biosynthesis of plasmalogens.
B. Conversion of fatty acids to carbohydrates.
C. Biosynthesis of cholesterol.
D. Biosynthesis of complex polysaccharides in the cell wall.
E. Protein glycosylation.
F. None of the above.

6. In plant cells, the oxidations of fatty acids that does not lead to the formation of ATP occurs in:
A. The cytosol.
B. The chloroplasts.
C. The mitochondrion.
D. The peroxisome.
E. The vacuole.
F. The smooth ER.

7. Lamins are proteins that are attached to:
A. The transitional ER.
B. The nuclear pore.
C. The nucleolus.
D. The inner nuclear membrane.
E. The rough ER.
F. The outer nuclear membrane.

8. In a plant cell, all proteins that can be found in the plasma membrane are synthesized on:
A. Ribosomes bound to the transitional endoplasmic reticulum.
B. Ribosomes in the lumen of chloroplasts.
C. Ribosomes in the lumen of the endoplasmic reticulum.
D. Ribosomes attached to the smooth endoplasmic reticulum.
E. Free ribosomes in the cytosol.
F. Ribosomes bound to the rough endoplasmic reticulum.





9. Ribosomes bound to the rough endoplasmic reticulum synthesize proteins for:
A. Peroxisomes.
B. Mitochondria.
C. Chloroplasts.
D. Lysosomes.
E. The nucleus.
F. Actin filaments.

10. Nuclear lamins:
A. Are membrane proteins that are indirectly attached to the outer nuclear membrane by interactions with emerin and lamin B receptor.
B. Active transcription of the genes that are located in chromatin regions attach to the nuclear lamina.
C. Are membrane proteins that are directly attached to the inner nuclear membrane.
D. Repress transcription of the genes that are located in chromatin regions attached to the nuclear lamina.
E. Are components of nuclear pore complexes.
F. Are essential for the export of ribosomal subunits from the nucleolus to the cytoplasm.

11. In the typical yeast cell, proteins synthesized on free ribosomes in the cytosol are transported to:
A. Lysosomes
B. The cis Golgi network.
C. The plasma membrane.
D. The nucleolus.
E. The rough endoplasmic reticulum.
F. Chloroplasts.

12. After their synthesis on free ribosomes in the cytosol, proteins can be imported:
A. Into the lumen of the ER.
B. Into the cis Golgi network.
C. Into the trans Golgi network.
D. In to the mitochondrial matrix.
E. In to lysosomes.
F. In to the medial compartment of the Golgi stack.


13. Peroxisomes play a critical role in:
A. ATP synthesis.
B. The light reactions of photosynthesis.
C. The decomposition of hydrogen peroxide.
D. Protein secretion.
E. NADH synthesis.
F. Protein degradation.

14. The inner mitochondrial membrane:
A. Is the principal site of NADH production.
B. Is the principal site of the synthesis of mitochondrial protein.
C. Contains enzymes responsible for the oxidative breakdown of carbohydrates and lipids.
D. Is the principal site of CO2 production.
E. Contains ATP Synthase.
F. Contains enzymes that convert lipid substrates in to forms that are subsequently metabolized in the mitochondrial matrix.

15. After their synthesis in the smooth ER, lipids in a plant cell are:
A. Transported to the outer membrane of chloroplasts.
B. Transported to the inner membrane of chloroplasts.
C. Transported to the thylakoid membrane.
D. Transported to the peroxisomal membrane.
E. All of the above.
F. None of the above.


16. Large particles including bacterial and aged cells are taken up from outside the cell and delivered to lysosomes for degradation by:
A. Autophagy
B. Endocytosis.
C. Transport vesicles.
D. Phagocytosis.
E. Early endosomes.
F. Late endosomes.



17. Endocytosis is a cellular process for:
A. Delivery of bacteria taken up from outside the cell to lysosomes for degradation.
B. Delivery of protein to the extracellular medium.
C. Delivery of defective mitochondria to lysosomes for degradation.
D. Delivery of protein taken up from outside the cell to lysosomes for degradation.
E. Delivery of the glycolipid glucocerebroside to lysosomes for its hydrolysis to glucose and ceramide.
F. Delivery of proteins to the endoplasmic reticulum.

18. Cytochemical staining of cytochrome C oxidase is used:
A. To visualize mitochondria in living cells using bright field microscopy.
B. To visualize mitochondria in dead cells using nomarski microscopy.
C. To visualize mitochondria in dead cells using bright field microscopy.
D. To visualize mitochondria in dead cells using phase contract microscopy.
E. To visualize peroxisomes in living cells using bright field microscopy.
F. To visualize peroxisomes in dead cells using bright field microscopy.

19. The complexes of messenger RNA and mRNA binding proteins are exported to the nucleus to the cytosol via:
A. The inner nuclear membrane.
B. The smooth endoplasmic reticulum.
C. The nuclear lamina.
D. The nuclear pore complexes.
E. The rough endoplasmic reticulum.
F. The outer nuclear membrane.

20. Acid hydrolases within lysosomes degrade:
A. Lipids of bacterial plasma membrane delivered to lysosomes by endocytosis.
B. Messengers of ribonucleic acids of peroxisomes delivered to lysosomes by autophagy.
C. Components of the electron transport chain in mitochondria delivered to lysosomes by phagocytosis.
D. Components to the inner membrane of mitochondria delivered to lysosomes by endocytosis.
E. Components to the outer membrane of mitochondria delivered to lysosomes by autophagy.
F. Nuclear proteins of bacteria delivered to lysosomes by phagocytosis.

21. Autophagy is a cellular process for:
A. Delivery of bacteria taken up from outside the cell to lysosomes for degradation.
B. Delivery of proteins to the extracellular medium.
C. Delivery of proteins taken up from outside the cell to lysosomes for degradation.
D. Delivery of glycolipid glucocerebroside to lysosomes for its hydrolysis to glucose and ceramide.
E. Delivery of defective mitochondria to lysosomes for degradation.
F. Delivery of proteins to the endoplasmic reticulum.

22. The conversion of CO2 to carbohydrates occurs:
A. In the inner chloroplast membrane.
B. In the outer chloroplast membrane.
C. In the intermediate space between the inner and outer chloroplast membrane.
D. In the thylakoid membrane.
E. In the stroma of chloroplasts.
F. In the thylakoid lumen.

23. Condenser lenses in a light microscope:
A. Create a magnified image of a specimen mounted on a transparent glass.
B. Pick up the light transmitted by the specimen.
C. Focus the light transmitted by the specimen on the focal plane of the object.
D. Focus the image of the specimen on the objective focal plane.
E. Focus the light from a bright source on to the specimen.
F. Magnify the image focused on the objective focal plane.

24. A major drawback of bright field microscopy compared to other forms of light microscopy is:
A. The lack of condenser lenses to focus the light from a bright source.
B. The inability to use the visible light of shortest wavelength.
C. The difficulty of obtaining contrast with living specimens.
D. The low magnification.
E. The inability of the ocular lens to focus on the objective focal plane.
F. The inability of objective lenses to focus the light transmitted by a specimen on to the focal plane of these lenses.




25. Objective lenses in a light microscope:
A. Magnify the image that has been focused on the ocular focal plane.
B. Focus the light from a bright source on to the specimen.
C. Focus the image of the specimen on the objective focal plane.
D. Do not create a magnified image of the specimen.
E. Project the magnified image of the specimen on to the plane of the human eye.
F. None of the above.

26. Conversion of fatty acids to carbohydrates occurs:
A. In mitochondria of root cells of plants.
B. In mitochondria of germinating plant seeds.
C. In chloroplasts of leaf cells in a plant.
D. In peroxisomes of germinating plant seeds.
E. In chloroplasts of root cells in a plant.
F. In peroxisomes of leaf cells in a plant.


Part B:
1. Name 3 light reactions and the only dark reaction of photosynthesis. Name the membrane and/or the internal compartment of the chloroplast in which each of the four photosynthetic reactions occur.
· Light reactions:
· Light absorption
· Electron transport
· Synthesis of NADPH and ATP.
· Found in membrane of the thylakoid.
· Dark reaction:
· Synthesis of carbohydrates using the atmospheric CO2 and ATP+NADPH formed in light reactions.
· Found in stroma of chloroplasts.

2. Name 5 major groups of protein that are imported to the nucleus through the nuclear pore.
· DNA binding proteins (Histones, nonhistone proteins, activators and repressors of transcription).
· mRNA binding proteins.
· Lamins (components of the nucleus).
· Ribosomal proteins.
· Shuttling nuclear receptors (importins).

3. Briefly describe the process of cytochemical staining used in bright field microscopy. Do you need to keep cells alive for cytochemical staining.
· Fix cells to create holes in plasma membrane and membrane of cellular organelles for allowing a soluble colourless precursor to enter the cells.
· Add a soluble colourless precursor to fixed cells.
· The soluble colourless precursor will be converted to an insoluble (precipitated) coloured reaction product by an enzyme that resides in the appropriate organelle.
· Use bright field microscopy to observe the cell subjected to cytochemical staining.
· You can not keep cells alive, they will be killed during fixation.

4. Name two gene mutations which result in Emery-Dreifuss muscular dystrophy. Briefly explain why these mutations cause the disorder.
· 1. Gene encoding emerin
· 2. Gene encoding lamin.
· The mutations impair the correct interactions of lamins with the nuclear envelope, which is essential for normal tissue-specific transcription of certain genes.
5. Name the processes that take place in the outer and inner membranes of mitochondria and in the matrix of these organelles.
· Outer membrane: Conversion of lipids (Fatty acids) in to forms that can cross the outer membrane.
· Linear membrane: Electron transport chain and ATP synthesis.
· Matrix: TCA cycle, DNA replication, protein synthesis.

6. Why do mitochondrial disorders most seriously impact muscle and nerve tissues?
· Because these tissues are in a very high demand of ATP, which is mostly produced in the mitochondria because it’s the powerhouse of the cell.

7. Name four processes that take place in the stroma of chloroplasts. Name three processes that occur in the membrane of thylakoids.
· Stroma:
· Dark reactions of photosynthesis.
· DNA replication.
· Transcription of chloroplast DNA
· Protein Synthesis
· Thylakoid membrane:
· Light absorption by chlorophyll.
· Electron transport.
· ATP + NADPH synthesis.

8. Name two protein complexes of the chloroplast that pump protons during photosynthesis. Where in the chloroplast each of these two protein complexes reside? Where in the chloroplast each of these two protein complexes release protons?
· [bookmark: _GoBack]Cytochrome Bf: releases protons to thylakoid lumen.
· ATP Synthase: Releases protons to chloroplast stroma.
· Both protein complexes reside in the thylakoid membrane.

9. Name and briefly describe two ways of improving resolution in light microscopy with a dry objective (no immersion oil to be used).
· Stain cells with hematoxylin or eosin (or perform cytochemical staining).
· Use special optical systems to convert the differences in phases of different waves to differences of contrast (by conduction phase – contrast or Nomarski (DIC) microscopies).


10. Why does a mouse that has a proofreading-deficient version of mitochondrial DNA polymerase gamma ages prematurely?
· During replication of mitochondria DNA, the sequence of DNA copy is not corrected if wrong nucleotides have been included. Therefore the frequency of mutations in mitochondrial DNA in the mutant mouse is increased by 5-8 fold. The increase in frequency of mutation in mitochondrial DNA impairs the normal function of mitochondria, thus causing apoptosis of post-mitotic cells and premature aging.

11. Name three lipids that are synthesized in the smooth ER, two lipids whose synthesis occurs within the Golgi complex, and a lipid that is formed inside the peroxisomes.
· Smooth ER: Fatty acids, phospholipids, and cholesterol.
· Golgi: Glycolipids, sphingomyelin.
· Peroxisome: Plasmalogens.

12. Why do mutations in the genes that encode lysosomal acid hydrolases cause human genetic disorders? Briefly describe the molecular basis of Gaucher’s disease.
· Because undegraded materials (proteins, nucleic acids, lipids, and carbohydrates) accumulate within lysosomes of affected individuals.
· Gaucher’s disease results from a mutation in a gene encoding a lysosomal enzyme required for the hydrolysis of the glycolipid glucocerebroside to glucose and ceramide.

13. Name three types of the endoplasmic reticulum. What is the structural (morphological) difference between them? Name the function that each of these three different types of ER performs within the cell.
· Rough ER: Flatted cisternae covered with ribosomes  Synthesizes proteins.
· Smooth ER: The network of tubules  Synthesizes lipids.
· Transitional ER: ER compartments from which secretory vesicles carrying proteins and lipids are formed.

14. Briefly describe the process of ribosome assembly in the nucleolus.
· Ribosomal proteins are imported into the nucleus from the cytoplasm.
· These ribosomal proteins are then delivered to the nucleolus and assembled on the pre-ribosomal RNA (pre-rRNA).
· The pre-rRNA is cleaved to form several ribosomal RNA’s.
· Ribosomal proteins and rRNA’s assemble to form the 40S (small) and 60S (large) subunits.
· These subunits are exported to the cytoplasm.
