Biology 36


Quiz #1 suggested answers


Spring 2011

1. (3 points each, total 9) Name one neurotransmitter channel or receptor type that is

(a) only voltage-sensitive (i.e. voltage-gated) ____Na channel in axons______

(b) only chemically-sensitive (i.e. ligand-gated)____AMPA receptor_____________________ 

(c) both voltage-sensitive and chemically-sensitive ___NMDA receptor__________________

2. (4 points each, total 12)  Identify a neurotransmitter in A, B, and C, if one exists, whose known receptor subtypes are:

(a) all metabotropic ___dopamine________________________________

(b) all ionotropic   ____None (or just leave blank)___________________

(c)Both metabotropic and ionotropic ____acetylcholine (or GABA or serotonin)__________

3. (3 points each, total 9) Identify a neurodegenerative disease associated with each of the following cellular inclusions:

(a) Lewy bodies_____Parkinson(s_____________________________

(b) Ubiquitinated bodies _____ALS (or others)______________________

(c) Neurofibrillary tangles ____Alzheimer(s______________________

4. (5 points each, total 40) Define or describe each of the following 10 items in a single phrase or sentence each:

Neural tube Early development precursor to vertebrate CNS 
spinothalamic pathway Ascending pathway for pain and temperature
dermatome Skin area innervated by one dorsal root
ventral tegmental area Midbrain region with DA neurons projecting to nucleus accumbens and cortex

autoreceptor Receptor on presynaptic terminal, binds to NT released by the same neuron

tolerance (to addictive drug) Decline in response (behavioral and/or neural) to repeatedly admnistered drug
apoptosis Programmed cell death

caspase Cysteine kinases involved in apoptosis pathway

6. Short answer questions. (15 points each, total 30)  Answer any 2 of the following 4 questions in a paragraph.  (If you gave a presentation on one of these subjects, you may not choose the corresponding question).  (Abbreviated suggested answers)

A. Describe how silencing RNA (siRNA) and microRNA (miRNA) modify gene expression, and make clear the distinction between the two.  Also, distinguish between a knock-out mouse and a mouse with Cre-Lox recombination

Bind to mRNA, siRNA is exogenous, tight binding; miRNA is endogenous, weaker binding

Knock-out eliminates gene expression at all times after fertilization; cre/lox eliminates (or turns on) expression at certain time or in certain tissues only

B. (i) What feature of hydrogen peroxide makes it a free radical? If you use the word (unpaired( in your answer, be specific about what exactly what pairing you are referring to.  (The negative sign in the picture indicates electric charge.) 
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(ii) Why are free radicals damaging to living cells?

Electron that isn(t paired with another electron.  Unpaired electron is readily (donated( to other molecules; when a free radical unpaired electron is donated to a nucleic acid or protein, the function of those molecules is damaged

D. Describe the causal sequence from NMDA receptor activation to insertion of AMPA receptors in the process of long-term potentiation.  You may use words only, or a diagram plus a brief indication in words of each step. 

Glutamate binding to AMPA receptors depolarizes nearby NMDA receptors, removing their Mg block.  When glutamate binds to those NMDA receptors, the channel opens, Ca enters the cell, activates calcium calmodulin kinase II, which triggers a sequence resulting in the insertion of additional AMPA receptors in the postsynaptic membrane.
