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                Page 25 Code Number ____________
   PART 1: TRUE OR FALSE (1 point each)
   Pick up your number 2 pencil and your scantron sheet and get rolling!
   Put your NAME, SUID#, and TEST CODE NUMBER on both sides of the
   scantron immediately. Please bubble in 'A' if the statement is TRUE
   and 'B' if the statement is FALSE. Remember to be careful when
   bubbling in your answer. ERASE COMPLETELY.
     1. 
       Both the  helix and the  sheet are stable secondary structures
       because of hydrogen bonds.
     2. 
       Enzyme-substrate and receptor-ligand interactions use noncovalent
       bonds rather than covalent bonds, because noncovalent bonds allow
       dynamic association and disassociation of these molecules.
     3. 
       Protein phosphatases add phosphate groups to proteins.
     4. 
       Binding of GTP or phosphorylation may induce allosteric changes in
       proteins.
     5. 
       Linking the reaction X -> Y to a second, energetically favorable
       reaction Y -> Z will shift the equilibrium constant of the first
       reaction.
     6. 
       The amino acid sequence His-Arg-Glu-Asp-Ser-Lys-Lys could be a
       signal sequence that directs proteins to the ER.
     7. 
       The conversion of NAD+ to NADH is an oxidation reaction.
     8. 
       Although colchicine and taxol have opposite effects on microtubule
       polymerization, they both ultimately promote mitotic cell
       division.
     9. 
       The hydrolysis of a GTP molecule bound to a G-protein activates
       adenylyl cyclase and signal propagation.
     10. 
       One hormone can cause a multitude of effects in the target cell.
     11. 
       T lymphocytes originate and mature in the bone marrow.
     12. 
       If one is infected with HIV, then one has AIDS.
     13. 
       In many cancer cells, the pathways that normally lead to
       inhibition of the cyclin/cdk complexes after DNA damage, are NOT
       functional.
     14. 
       If a woman with a metastatic breast cancer develops a tumor in her
       lung, the cells in the lung tumor are always identical to the
       cells in the breast tumor.
     15. 
       A stem cell is a type of germ cell.
     16. 
       In females, primary oocytes enter meiosis before birth, whereas in
       males, primary spermatocytes enter meiosis after puberty.
     17. 
       The zona pellucida prevents occurrence of ectopic pregnancies.
     18. 
       Cytokines (such as interleukins) can be secreted by
       pre-implantation blastocysts as well as by T-helper cells.
     19. 
       Methylation of DNA is used to prevent expression of certain genes.
     20. 
       Growth and aging occur simultaneously, starting at the moment of
       fertilization.
     21. 
       The Hayflick Phenomenon/Limit supports the theory of programmed
       senescence.
     22. 
       The majority of neurotransmitters serve as excitatory signals.
     23. 
       PKA can modulate neuronal activity by phosphorylation of ion
       channels.
     24. 
       Some symptoms of schizophrenia can be mimicked by hallucinogens
       and psychoactive drugs such as LSD.
   PART 2: MATCHING (1 point each)
   Answer the following matching questions on your scantron. Remember to
   choose the BEST answer for each question.
   Match the following diseases with their best descriptions. Each
   description can only be used ONCE, and there is only ONE correct
   answer for each disease. Not all answer choices will be used.
   25. Thanatophoric Dysplasia
   (a)
   Lethal form of achondroplasia; FGFR3 and STAT constitutively active
   26. Basal Cell Nevus Syndrome
   (b)
   Lethal form of achondroplasia; FGFR3 and STAT constitutively repressed
   27. Glioblastoma
   (c)
   Mutant Gli protein represses transcription of hedgehog response genes
   28. Pallister-Hall Syndrome
   (d)
   Overexpression of GLI gene; overtranscription of hedgehog response
   genes
   (e)
   Overexpression of GLI gene; undertranscription of hedgehog response
   genes
   (ab)
   Only one functional PTCH gene; overactivation of SMO
   (ac)
   Only one functional PTCH gene; excessive inhibition of SMO
   PART 3: MULTIPLE CHOICE (2 points each)
   Move to the second column of your scantron answer sheet and begin
   bubbling in your answers to these questions in row 51. Remember to
   choose the BEST answer for each question. Again, be careful when you
   bubble in your answer. ERASE COMPLETELY.
     51. 
       A competitive inhibitor is added to a solution containing enzyme A
       and its substrate. One would expect:
       a. 
         The maximum velocity to decrease.
       b. 
         The Km of enzyme A to increase.
       c. 
         The Km of enzyme A to decrease.
       d. 
         A and B only.
       e. 
         A and C only.
     51. 
       How do amphipathic molecules behave spontaneously in water?
       a. 
         They aggregate into micelles when placed in water.
       b. 
         They fold into quarternary structure when placed in water.
       c. 
         They dissolve in water.
       d. 
         They will form a monolayer at the surface of the water (exposed
         to air).
       e. 
         More than one of the above describes how amphipathic molecules
         behave in water.
     51. 
       Which of the following statements about vesicular transport is
       FALSE?
       a. 
         All transport vesicles must have a v-SNARE in their membrane.
       b. 
         Transport vesicles deliver proteins and lipids to the cell
         surface.
       c. 
         Transport vesicles deliver proteins to mitochondria.
       d. 
         Transport vesicles deliver proteins from the ER to the
         cis-Golgi.
       e. 
         Cargo receptors and adaptins select cargo molecules for
         vesicular transport.
     51. 
       Why do cells growing in the absence of O2 go through fermentation
       rather than simply discarding pyruvate as a waste product? Choose
       the BEST answer.
       a. 
         Fermentation allows the cell without O2 to continue to make the
         protein and lipid precursors generated by the Kreb's Cycle.
       b. 
         Fermentation regenerates NAD+ for glycolysis.
       c. 
         Fermentation allows the cell to make 2 more ATP then it could
         with only glycolysis.
       d. 
         Fermentation generates lactic acid, which is an important
         precursor to lactic acid kinase.
       e. 
         Fermentation generates ethanol, which in humans is used to
         signal other cells about the anoxic (O2 -lacking) conditions.
     51. 
       Which of the following statements about microtubules is FALSE?
       a. 
         Microtubules act as a "railroad" for dynein and kinesin "trains"
         carrying cargo (e.g. organelles) around the cell.
       b. 
         Dynamic growing and shrinking of microtubules is required for
         cell division.
       c. 
         Microtubule fraying will be induced if GTP is hydrolyzed to GDP
         faster than GTP-bound tubulin is added to the microtubule.
       d. 
         Alpha, beta, and gamma tubulin are added to the plus ends of
         microtubules.
       e. 
         Dynein and kinesin move cargo on microtubules in opposite
         directions.
     51. 
       Which of the following statements regarding the receptor tyrosine
       kinase (RTK) signaling cascade is FALSE?
       a. 
         The transmembrane domain of a RTK is an alpha helix.
       b. 
         Following ligand binding, RTKs dimerize and undergo
         autophosphorylation.
       c. 
         Ras binds directly to a phosphorylated tyrosine residue on the
         ligand-bound RTK.
       d. 
         Mutations in ras are involved in many cancers.
       e. 
         Growth factors are often ligands for RTKs.
     51. 
       A properly functioning immune system displays which of the
       following features?
       a. 
         Memory.
       b. 
         Diversity.
       c. 
         Self versus non-self discrimination.
       d. 
         A and C only.
       e. 
         All of the above are features of the immune system.
     51. 
       Which of the following is FALSE about Helper T cells?
       a. 
         TH cells are involved in both humoral and cell-mediated
         immunity.
       b. 
         TH cells use their T cell receptors (TCRs) and CD4s to bind to
         MHC complexes on B cells.
       c. 
         TH cells secrete cytokines that bind to TC cells.
       d. 
         TH cells secrete cytokines that bind to B cells.
       e. 
         TCRs on one TH cell bind to many different kinds of epitopes.
     51. 
       The glycoprotein found on the surface of the Human
       Immunodeficiency Virus (HIV) binds to ______________, which is a
       hallmark feature of _______________ cells.
       a. 
         CD4; T-helper
       b. 
         CD4; T-cytotoxic
       c. 
         CD8; T-helper
       d. 
         CD8; T-cytotoxic
     51. 
       Which of the following is FALSE regarding cloning?
       a. 
         Cloning of mice requires both an oocyte donor and a somatic cell
         nucleus donor.
       b. 
         The surrogate mother of a clone is always the donor of the
         somatic nucleus.
       c. 
         One benefit of cloning is that numerous clones of transgenic
         animals can be made in order to create high yields of the human
         proteins that the transgenic animals produce.
       d. 
         Biologically speaking, clones are "late-born monozygotic twins."
       e. 
         More than one of the above is FALSE.
     51. 
       Normally, the FGFR3 gene codes for a receptor that, when
       activated, initiates a signal transduction pathway leading to the
       upregulation of p21 transcription. Which of the following pairs of
       words accurately completes the following sentence? When activated
       normally, this pathway _____________ S-phase cyclin/cdk; in
       achondroplasia, this pathway is ___________ in cartilage precursor
       cells.
       a. 
         inhibits; over-activated
       b. 
         inhibits; inhibited
       c. 
         activates; inhibited
       d. 
         activates; overactivated
       e. 
         activates; unchanged
     51. 
       At the moment before fertilization, sperm are in __________
       phase of meiosis, and ova are in ___________ phase of meiosis.
       a. 
         anaphase I; prophase II
       b. 
         metaphase I; telophase I
       c. 
         metaphase II; prophase I
       d. 
         meiosis completed; metaphase II
       e. 
         meiosis completed; prophase I
     51. 
       Place the following events of fertilization in the correct order:
         I. 
           Acrosomal reaction.
         II. 
           Binding of sperm receptor to ZP3 glycoprotein on the egg.
         III. 
           Within the egg's cytoplasm, sperm and egg pronuclei migrate
           towards each other.
         IV. 
           Cortical granule reaction results in ZP3 modification.
         V. 
           Ca2+ is released from the endoplasmic reticulum.
       a. 
         V, IV, III, II, I.
       b. 
         I, II, IV, III, V.
       c. 
         II, I, V, IV, III.
       d. 
         I, II, V, IV, III.
       e. 
         II, I, IV, V, III.
     63. 
       Many of the stages and processes in early embryogenesis serve a
       specific developmental function. Which of the following pairs of
       processes and functions is INCORRECT?
       a. 
         Gastrulation: differentation and pattern development
       b. 
         Formation of blastocyst: differentiation
       c. 
         Implantation: establishment of nutrient source
       d. 
         Cleavage: increase in number of cells
       e. 
         Cleavage: increase in embryo's size.
     63. 
       Place the following structures in order of appearance in the
       developing embryo:
         I. 
           neural folds and groove
         II. 
           neural plate
         III. 
           neural tube
         IV. 
           notochord
         V. 
           roof plate
       a. 
         I, II, III, IV, V
       b. 
         II, I, IV, III, V
       c. 
         IV, I, V, II, III
       d. 
         IV, II, I, III, V
       e. 
         V, IV, I, II, III
     65. 
       An experiment is done where an additional notochord is implanted
       next to an undifferentiated neural tube. The result is creation of
       a second floor plate and ventral differentiation of the neural
       tube on the side next to the new notochord. Which of the following
       statements about this experiment is FALSE?
       a. 
         You can conclude that notochord is necessary for floor plate
         differentiation.
       b. 
         You can conclude that notochord is sufficient for floor plate
         differentiation.
       c. 
         The notochord is inducing neural tube differentiation.
       d. 
         The notochord acts a signaling center.
       e. 
         All of the above statements are TRUE.
     65. 
       In mammals, neurulation does NOT:
       a. 
         begin after gastrulation has completely ended.
       b. 
         require expression of N-cadherin in neural tube cells.
       c. 
         result in spina bifida and anencephaly if "zipping" is
         defective.
       d. 
         depend on dietary factors such as cholesterol and folic acid.
       e. 
         form a closed tube of ectoderm within the mesoderm layer.
     65. 
       Which of the following statements about human Hox genes is FALSE?
       a. 
         Human Hox genes share homology with the Hox genes of many
         different organisms.
       b. 
         Human Hox genes specify only the anterior-posterior body axis.
       c. 
         Human Hox genes are arranged along the chromosome in the same
         order as the order in which they are expressed along the
         anterior-posterior body axis.
       d. 
         In the developing limb, higher-numbered human Hox genes are
         transcribed only in distal regions.
       e. 
         Human Hox genes do all of the above.
     65. 
       Thalidomide reduces the mitotic rate of cells in the progress
       zone. What would you expect to see in the limb of a child exposed
       to thalidomide?
       a. 
         Hands containing abnormal tendons.
       b. 
         A normal upper arm and forearm, with two palms.
       c. 
         Polydactyly.
       d. 
         A shortened humerus.
       e. 
         A and B only.
     65. 
       Which of the following statements is FALSE?
       a. 
         Mammalian ovulation involves endocrine signaling.
       b. 
         Mammalian fertilization involves contact-dependent signaling.
       c. 
         Implantation involves paracrine signaling.
       d. 
         Neurulation involves neuronal signaling.
       e. 
         More than one of the above is FALSE.
     65. 
       An individual is born with a mutation in the gene for the human
       growth hormone (HGH) receptor, such that his HGH exhibits
       prolonged binding to its receptor. Which of the following
       conditions would you expect to see in this individual at age 6?
       a. 
         gigantism.
       b. 
         acromegaly.
       c. 
         achondroplasia.
       d. 
         proportionally small head and body.
       e. 
         low levels of IGF-1.
     65. 
       J. M. Barrie, the author of Peter Pan, suffered from psychosocial
       dwarfism. It is hypothesized that extreme psychological stress in
       his youth stunted his growth and prevented his entering puberty.
       Which one of these mechanisms could explain these two phenomena?
       a. 
         Downregulation of testosterone, IGF-1, and IGF-2 secretion in
         utero.
       b. 
         Inhibition of gonadotropin releasing hormone (GnRH) and growth
         hormone releasing hormone (GHRH) secretion from the
         hypothalamus.
       c. 
         Inhibition of testosterone secretion from the pituitary gland.
       d. 
         A birth defect causing a defective human growth hormone
         receptor.
       e. 
         A loss-of-function mutation that prevents the expression of IGF1
         throughout the body.
     65. 
       Synapses do NOT form which of the following connections?
       a. 
         Axon to cell body
       b. 
         Axon to axon
       c. 
         Dendrite to dendrite
       d. 
         All of the above are connections that synapses form.
       e. 
         None of the above are connections that synapses form.
     65. 
       Which one of the following is NOT a consequence, or potential
       consequence, of the information obtained by Human Genome Project?
       a. 
         Creation of more accurate diagnostic tools for genetic diseases
       b. 
         Identification of new drug targets
       c. 
         Insurance discrimination
       d. 
         Eugenics
       e. 
         All of the above are potential consequences
   PART 4: SHORT ANSWER (74 points)
   Please put away your scantron and take out a black or blue PEN. NO
   REGRADES will be given for answers written in pencil. Be sure to put
   your final answers on the lines and inside the boxes for each
   question. Answers that exceed the allotted space will not be graded.
   PROBLEM #1 (10 points)
   Alpha-fetoprotein (AFP) is a protein expressed during development of
   the fetus. One can measure concentrations of AFP from a sample of
   fetal cells taken during amniocentesis or from blood tests of the
   pregnant mother. Elevated concentrations of AFP have been associated
   with neural tube defects and low concentrations of AFP have been
   associated with Down’s syndrome.
   Part A. (1 point)
   What is an example of a neural tube defect that
   could be detected by high levels of AFP?
   Part B. (1 point)
   One method by which AFP is hypothesized to play an effect on the
   developing embryo is by binding to cellular cytoskeleton, specifically
   binding to actin and intermediate filaments, but not necessarily
   microtubules. Circle the ONE choice in the following options that is
   NOT a function of either actin or intermediate filaments.
   Withstand mechanical stress
   Movement of chromosomes during mitosis
   Movement of the cell surface by "crawling"
   Part C. (8 points)
   Because AFP is a fetal protein, it is not normally found in adults.
   However, AFP is transcribed in adults during certain cancers,
   specifically liver and germ cell cancers. By testing for AFP in
   adults, one can detect liver or germ cell cancers.
   Unfortunately, fifty year-old Mr. Badluckster tested positive for AFP
   presence in his bloodstream. Doctors have diagnosed him with liver
   cancer. Now he is trying to understand what exactly happened to him.
   i. (1 point ) Mrs. Badluckster has been trying to console her husband.
   She once read that
   cancer is a genetic disease. She explained to Mr. Badluckster, "Maybe
   you have liver
   cancer because you inherited a liver cancer gene."
   Mrs. Badluckster believes that by saying cancer is a "genetic
   disease," it means that cancer is heritable. How does Mrs.
   Badluckster's interpretation demonstrate her misunderstanding of what
   it means for cancer to be a genetic disease?
   
   Doctors also found that Mr. Badluckster tested positive for Hepatitis
   B virus antigen, indicating infection by Hepatitis B. Hepatitis B
   virus integrates its DNA into the host cell DNA.
   ii. (1 point) Mr. Badluckster's liver cells are infected with
   Hepatitis B virus. When these cells
   were first infected with the Hepatitis B virus, they directly
   triggered the (circle one)
   HUMORAL / CELL MEDIATED immune response. In response to this
   interaction, a (circle one) SPECIFIC / NON-SPECIFIC immune response
   was triggered in Mr. Badluckster.
   iii. (2 points) Mr. Badluckster has done some research and found that
   Hepatitis B-induced liver
   cancer has been associated with mutations in the p-53 gene. p-53 is
   normally expressed
   when DNA is damaged and causes transcription of p-21.
   What does p-21 do? Circle one:
   Cause the cell cycle Stop the cell cycle
   to proceed to mitosis
   What is p-53? Circle one:
   proto-oncogene tumor-suppressor
   iv. (1 point) Normally, individuals have two active copies of p-53.
   Both copies need to be mutated in order for cancer to result. But
   sometimes even if both copies of this gene are hit by insults, tumors
   do not form. What would explain this?
   
   v. (2 points) Mr. Badluckster has also been trying to understand
   cancer in general. What are
   two of the six traits shared by cancers?
   1.
   2.
   
   vi. (1 point) Ever since Mr. Badluckster tested positive for
   alpha-fetoprotein, he has been
   extremely depressed. If one performed a PET scan on Mr. Badluckster,
   one would
   predict a/an (circle one) INCREASE / DECREASE in brain activity.
   PROBLEM #2 (25 points)
   Part A. (17 points)
   i. (16 points) Many different types of molecules play a part in
   establishing the human form. Complete the empty boxes in the following
   table regarding some of the major molecular players in human
   morphogenesis. If a molecule has more than one answer, be sure to keep
   your answers consistently numbered throughout the remaining row.
   Molecule
   What type of molecule is it? (M=morphogen; H=hormone; R=receptor;
   TF=transcription factor)
   In what structure(s) is it synthesized?
   What axis (if any) does this molecule specify?
   (A/P= anterior/posterior
   D/V= dorsal/ventral
   P/D= prox/distal
   N/A= not applicable)
   What is the PRIMARY type of signal that it conveys? (Use ONE of the
   following: Proliferate, Differentiate, or Die)
   FGF8
   Growth Factor
   GH
   N/A
    Hox9
   1. somites
   2. developing limb mesoderm
   1. A/P
   2. All three axes.
   MIS
   (AMH)
   Hormone
   N/A
    Shh
   1.
   2.
   1.
   2.
   ii. (1 point) Which signaling molecule specifies the dorsal-ventral
   axis of limb
   development?
   Part B. (2 points)
   Development can be thought of as the process of accurate temporal and
   spatial gene expression. Pick EITHER Shh or MIS (AMH) and describe
   what would happen if it was expressed at EITHER the wrong place or
   wrong time. Be SPECIFIC in explaining the effects that would result by
   placing the molecule in the wrong time OR place.
   Molecule (circle one): Shh OR MIS/AMH
   Circle One: TIME OR PLACE
   Explanation of Effects:
   
   
   Part C (4 points)
   The following question is about the sequence of events in the Sonic
   Hedgehog signal transduction pathway. If a cell is currently NOT
   transcribing any hedgehog response genes, which of the following
   statements about the pathway must be true? Mark ONE "X" per PAIR of
   answer choices.
   A. ____ No extracellular Shh signal bound to Patched.
   ____ Extracellular Shh signal bound to Patched.
   B. ____ Active Smoothen.
   ____ Inactive Smoothen.
   C. ____ Active PKA/Slimb.
   ____ Inactive PKA/Slimb.
   D. ____ Gli p-75 form bound to nuclear template DNA.
   ____ Gli p-155 form bound to nuclear template DNA.
   Part D (2 points)
   As a researcher in the cancer department at Stanford Medical School,
   you design a drug to treat Glioblastoma. Due to the high presence of
   the p-155 form of the Gli protein in cells afflicted with
   Glioblastoma, you design your drug to ramp up the activity of the
   Slimb enzyme within the cell. Your first drug, Phatty, binds to Slimb
   at a site OTHER than the active site and stabilizes the enzyme's
   active confirmation.
   Which type of molecule is Phatty? (circle one):
   ALLOSTERIC ACTIVATOR ALLOSTERIC INHIBITOR
   You also design a drug to catalyze Slimb's action in the cell. Saim,
   your second drug, functions
   as a typical enzyme. It (circle one) RAISES / LOWERS the activation
   energy
   of the reaction to cleave Gli. The delta G for the reaction of Saim
   cleaving Gli into smaller and
   larger protein fragments equals -4. This reaction is (circle one)
   EXOTHERMIC /
   ENDOTHERMIC .
   PROBLEM #3 (8.5 points)
   Part A. (3 points)
   Individuals with a complete 46 XY karyotype develop Swyer’s Syndrome
   when a mutation in the SRY gene renders this gene inactive. A Swyers
   individual develops normal gonads as a fetus, but these gonads
   deteriorate shortly after birth. The deteriorated gonads have
   dysfunctional germ cells and dysfunctional hormone producing cells.
   Circle the associated characteristics of this disease. Circle only ONE
   answer per row.
   DAX:
   no active copies
   Variably active copy
   1 active copy
   2 active copies
   Which gonad develops?
   Ovary
   Testis
   Both
   Neither
   Is testosterone synthesized in the gonad?
   Yes
   No
   Which types of internal genitalia persist in the adult?
   Mullerian
   Wolffian
   Both
   Neither
   Which of the following does the individual have at birth?
   Penis
   Vagina
   Both
   Neither
   Which of the following types of secondary sex characteristics does the
   individual develop at puberty?
   Male
   Female
   Both
   Neither
   Part B. (1 point)
   How might this individual be able to participate in in vitro
   fertilization? (Circle all that apply).
   sperm donor egg donor surrogate mother foster parent
   Part C. (4.5 points)
   Individuals with a complete 46 XY karyotype develop Quevedoces
   syndrome when a mutation in the 5-alpha-ketosteroid-reductase-2 gene
   renders this protein inactive. Circle the associated characteristics
   of this disease.
   SRY:
   No active copies
   Variably active copy
   1 active copy
   2 active copies
   DAX:
   No active copies
   Variably active copy
   1 active copy
   2 active copies
   Which gonad develops?
   Ovary
   Testis
   Both
   Neither
   Is DHT made in utero?
   Yes
   No
   Is MIS made in utero?
   Yes
   No
   Is testosterone made in utero?
   Yes
   No
   Which types of internal genitalia persist in the adult?
   Mullerian
   Wolffian
   Both
   Neither
   Which of the following sexual organs are present at birth?
   Penis
   Vagina
   Both
   Neither
   Which of the following sexual organs are present after puberty?
   Penis
   Vagina
   Both
   neither
   PROBLEM #4 (9 points)
   Mary and Murray Invitro have been married for a year and want to have
   their first child. After one year with no success, Murray is concerned
   that the problem might be a genetic defect affecting his sperm. He
   discovers in a genetic screen that he is a heterozygous carrier of a
   recessive mutation in the dynein ATPase gene. This gene codes for an
   enzyme that drives sperm motility.
   Part A. (1 point)
   What would be the most appropriate in vitro fertilization (IVF)
   procedure for enabling a man with immotile sperm to father a child?
   Circle ONE.
   Amniocentesis Chorionic villi sampling (CVS) Trophoblast Biopsy
   Intracytoplasmic sperm injection (ICSI) Percutaneous umbilical blood
   sampling (PUBS)
   Part B. (2 points)
   A HumBio intern at the clinic uses microscopy to observe Murray's
   sperm. Sperm cells are haploid, so each sperm only has one dynein
   ATPase gene. The intern therefore predicts that half of Murray's sperm
   will be motile, and half will be immotile. He observes, however, that
   all the sperm are moving at relatively equal speeds. Identify the
   unique characteristic of spermatogenesis that could explain this
   finding. (Assume there is no evidence of dead or dying sperm in the
   sample.)
   Part C. (2 points)
   Next, Murray is told that his drinking 4 alcoholic drinks per day and
   smoking a pack of cigarettes negatively impacts sperm maturation (such
   as glycosylation of sperm surface proteins) and motility.
   i. (1 point) Murray wants to stop smoking. He says, "I can't stand not
   having cigarettes -- I can't stand the withdrawal symptoms!" How is
   Murray using the word "withdrawal" incorrectly?
   ii. (1 point) Murray wants to stop drinking. He says, "I must be
   getting addicted. I need more
   drinks to get the same high every time I drink." Murray is now
   confusing addiction with
   (circle one) PHYSICAL DEPENDENCE / TOLERANCE /
   WITHDRAWAL.
   Part D. (3 points)
   Murray cannot overcome his craving for cigarettes and alcohol, so he
   starts looking into the possibility of pharmacological treatment
   (i.e., a drug) to help with his drug addiction.
   i. (1 point) In drug addiction, dopaminergic (i.e.,
   dopamine-secreting) neurons are over-
   stimulated in the area
   of the brain causing the neurons in this area to release too much
   dopamine onto
   synapses with neurons in the nucleus accumbens.
   ii. (1 point) In the process of exocytosis, what was previously the
   cytoplasmic side of the
   synaptic vesicle membrane is now facing the (circle one) INSIDE /
   OUTSIDE
   of the cell.
   iii. (1 point) Possible treatments for addiction can include a
   dopamine receptor (circle one),
   agonist / antagonist . This drug would inhibit dopamine action.
   Part E (1 point)
   Some of the drugs that are used to treat schizophrenia also target
   dopaminergic (i.e. dopamine
   secreting) neurons. The purpose of these drugs is to (choose one)
   inhibit /
   stimulate the activity of the dopaminergic neurons.
   PROBLEM #5 (21.5 points)
   After many years of trying, Mary and Murray are finally expecting
   their first child. However, due to Mary’s age (40 years old), her
   pregnancy is considered high-risk. So Dr. Mallory will be closely
   monitoring this pregnancy.
   Part A. (1 point)
   During a routine examination, Dr. Mallory discovers that Mary is
   pregnant with more than one child. Which test can the doctor perform
   to best visualize the developing individuals? Circle one of the
   following choices:
   Amniocentesis
   Blood Tests
   Chorionic Villi Sampling
   Ultrasound
   Urine Tests
   Part B. (3 points)
   Further examination reveals that Mary is, in fact, carrying three
   babies! The doctor determines that one of the babies is male while the
   other two are female. Assuming normal genetic and physical makeup,
   answer the following:
   i. (1 point) How did fertilization occur to give rise to both male and
   females in the mother?
   ii. (1 point) List 2 specific extra-embryonic structures the
   developing female individuals could
   share if they were identical twins.
   1.
   2.
   iii. (1 point) From what earlier structure do these extra-embryonic
   structures arise?
   Part C. (9 points)
   The following is a diagram you have encountered many times this
   quarter. Each timeline is labeled a, b or c. Do not consider the
   dotted time periods as part of the respective timeline.
   For each term or event listed, circle the letter that corresponds to
   the timeline in which the term is used or the event occurs. Choose the
   BEST answer. Choose ONLY ONE answer.
         1.
         Embryo
         A
         B
         C
         2.
         Fetus
         A
         B
         C
         3.
         Gastrulation
         A
         B
         C
         4.
         Implantation occurs
         A
         B
         C
         5.
         Morphogenesis
         A
         B
         C
         6.
         Organogenesis
         A
         B
         C
         7.
         Twinning
         A
         B
         C
         8.
         Zona Pellucida
         A
         B
         C
         9.
         Zygote
         A
         B
         C
   Part D. (6.5 points)
   The following pictures depict various stages of development.
   i. (4.5 points) On the lines provided next to each diagram, name the
   structures indicated.
   ii. (2 points) Order the pictures in the correct sequence of
   developmental events:
   Part E. (2 points)
   After a successful pregnancy, Mary is ready to deliver the babies. For
   each structure listed, indicate a physical event that occurs in the
   woman’s body during childbirth.
   Uterus:
   Cervix:
   Congratulations Mary and Murray! 
   ==================================
   POSSIBLY USEFUL EQUATIONS
   V = Vmax * [ S / S+Km ] Keq = [products] / [reactants] =[C] [D] / [A]
   [B]
   SECTION
   POINTS POSSIBLE
   POINTS
   EARNED
   TRUE/FALSE and MATCHING
   28
   MULTIPLE CHOICE
   48
   SHORT ANSWER 1
   10
   SHORT ANSWER 2
   25
   SHORT ANSWER 3
   8.5
   SHORT ANSWER 4
   9
   SHORT ANSWER 5
   21.5
   TOTAL
   150
   GOOD LUCK ON B-SIDE AND HAVE A GREAT BREAK!!
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