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To receive proper credit for your answer, you must write your name on the first page only, and on all other pages write
only an ID code consisting of your birth date plus a 5-letter word of your choice (e.g., 08/16/90, gauss). Pages will be
separated for grading and later reassembled. It is essential that your ID code be on each question page and the cove page.
Please do it now. Please do it legibly. One point will be deducted for each page without an 1D code. The use of ID codes
makes the grading anonymous. Please check the class for which you are registered; one point will be deducted for failure
to do so.

Information you may find useful is provided on the last pages including your handout of amino acid structures not
showing charges. The information pages can be torn off and used as scrap paper, and you may use the back of this cover
page as scrap paper. But be sure to turn in this cover page.

No electronic devices other than simple (scientific) calculators (hon-graphing) are allowed, either visible or on your
person-- no cell phones, Blackberries, IPods, etc. All electronic devices must be stored in briefcases or backpacks, not on
your person. Please keep these items under your seat. Students found to have a cell phone on their person (e.g., in a
pocket) will receive a zero for the exam.

Use pen and no white-out. If you must change your answer, cross it out and use the back of the same page. If you
use pencil a regrade is not possible. However, regrades are rare anyway.

When choices are presented, unless instructed otherwise, circle what you consider to be the best answer or answers and
provide an explanation of your reasoning for choosing your answers. Your explanation should show how you arrived
at your answer, not just repeat it or the question. Think of trying to explain your answer to a classmate. Try to list or
explain all the critical steps in your reasoning that led you to your answer. If you present some correct reasoning, you
may earn partial credit. But no partial credit can be given if you provide no explanation at all, so try to write something for
every question requiring an explanation (which is almost all of them). Don’t leave blank white spaces, write something.

On the other hand: You should limit your answer to the space provided for each question. If you must cross out some
writing, use additional space for your answer on the back of the SAME page on which the question appears, but limit your
total writing to occupy the same amount of space as was originally provided. Use of more space for irrelevant information
may result in the deduction of credit. Pages are separated for grading and the last page without questions will be
discarded, so if you do need more space for your answer because of crossing out, be sure to use the back of the SAME
page. Do not use the last information page for any answers, as these will be discarded.

Note that academic dishonesty is dealt with severely at Columbia. The instructors give an F for the course and refer the

matter to the Dean. Expulsion is a common outcome, with no second chances. Please complete the following pledge:

“l affirm that 1 will not plagiarize, use unauthorized materials, or give or receive illegitimate help on assignments, papers,

or examinations. | will also uphold equity and honesty in the evaluation of my work and the work of others. | do so to

sustain a community built around this Code of Honor.”
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1. Sedoheptulose is a 7 carbon sugar found in some plants. It is also present phosphorylated, as shown below.
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1A. The anomeric carbon in D-sedoheptulose is carbon number: . Write 0 if there is no anomeric carbon.

1B. A more complete name for this D-sedoheptulose would include the prefix:

(alpha) (beta) (gamma) (something else) (none of these).

1C. Circle the most polar compound: (sedoheptulose-7-phosphate) (sedohepulose) (glucose) (water)
(can’t predict)

1D. The conformation of the phosphorous atom relative to the ring in the chair form of sedoheptulose-7-phosphate is:

(axial up) (axial down) (equatorial out) (equatorial in) (none of these)

1E. Which of the following polysaccharides is likely to form a compact starch-like structure? (1-4 corrected to 2-5 in class)
poly-beta-(2-5) D- sedoheptulose (yes) (no) (maybe) (can’t predict)
poly-alpha(2-5)-D-sedoheptulose (ves) (no) (maybe) (can’t predict)
poly-alpha-(2-5)-D-sedoheptulose-7-phosphate (yes) (no) (maybe) (can’t predict)
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2. Many polypeptides embedded in the cell membrane of a human cell that act as signal receptors need to diffuse within
the membrane so as to form multimers in order to function. This diffusion & multimerization is aided or made possible by

2A. a low amount of cis-unsaturated bonds in membrane phospholipids) (yes) (no)

2B. a high amount of cis-unsaturated bonds in membrane phospholipids (yes) (no)

2C. polar side chains on the exterior of the regions of the subunits embedded in the cell membrane (yes) (no)

(2D. Which levels of protein structure are probably required for the formation of a fully functional dimer?

(primary) (secondary) (tertiary) (quaternary) (all of these) (none of these)

3A. Using paper electrophoresis, at what pH are you sure to separate from each other all 3 lipids shown on last page:
triglyceride, phosphatidylethanolamine, and phosphatidylserine? Assume all are soluble in aqueous buffers. Circle one
answer. (pH1) (pH7) (pH12) (pHlandpH7) (pH 7 andpH 12) (pH 1land pH 12) (all 3) (none of these)
Explain fully, marking the diagrams and/or making a table if you wish.

3B. If you used paper chromatography at pH7 to separate the molecules, how would they rank in mobility; 1 means
fastest (migrated furthest), 3means slowest. Fill in each rank ( 1, 2 or 3 or use the same number for a tie); remember
to explain. Triglyceride ~ Phosphatidylethanolamine Phosphatidylserine
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4. Scorpion toxin (see ribbon structure at left) is a 66-amino acid single
polypeptide protein that contains an alpha-helix interacting with a

beta sheet. After fully folding, 3 disulfide bonds are formed, two of
which are indicated by arrows. Before folding, there were 9 cysteine
residues in this protein.

4A. The number of sulfhydryl groups in the fully folded proteinis

4B. In the alpha helix, the number of amino acid residues between the two cysteines pointed to by the arrows
is approximately

4C. In the beta sheet, the number of amino acid residues between the two cysteines pointed to by the arrows could be:
(0) (2) (3) (4) (16) (any of these). Circle all possibilities.

4D. Indicate the C-terminus by writing the letter C on it. Remember to explain how you know.
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This page contains QUESTION 5; it is NOT an information page.

5 Inthe picture of the 20 amino acids shown immediately below connect pairs of amino acid with lines according to the
properties of their side chains as indicated below. There will be multiple correct answers; just choose one. Amino acids
may be re-used for more than question. Label each connection line with the letter of the question. Do not use histidine.

5A. Two amino acids that could form hydrogen bonds

5B. Two amino acids that could form ion-dipole interactions

5C. A single amino acid that could form either (5C1) a hydrogen bond or (5C2) a hydrophobic interaction with another
amino acid (draw 2 lines and label them 5C1 and 5C2).

No explanations are required, but you may provide one if you think your answer could use it, using the back of this page)

The 20 amino acids (charged state not shown)
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