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REFERENCE TNFORMATION :

Henderson-Hasselbalch pH: pKu + log ([proton acceptor]/[protein donor])

Glutamate: pK1 :2.2; PKz: 4.3;pK3:9.7
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A. What percentage of glutamate molecules have no net charge at pH 6.3? NOTE: reference
information is provided on the covel page!
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B. What net charge do the charge_d glutamate molecules carry at pH 6.3?
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Sketch the general shape of the titration curve of glutamate and indicate the region(s) in which
ffering occurs. NOTE: reference information on the cover page!
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Question 2

A. Draw the structure of the peptide PAY at pH : 7.0. Make sure to indicate all atoms" bonds and
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B. Draw the polypeptide backbone (label side groups = R) and hydrogen bonding of two 5 amino acid
beta strands paired together in an anti-parallel beta sheet (omit the connector between them).
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C. Indicate the energetic motivation(s) that underlie each of the following protein folding steps: (l)
molten globule formation, (2) alpha helix formation.
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A' A sample of your purified protein has an absorbance of 1.0, measured in u 
"uu) 

with I cm path
length and 280 nm light. It has a molar extinction coefficient of 100,000. What is the concentration of
your protein (make sure to give units)?
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B. Describe in brief how you would perform affinity chromatography to purify a viral DNA polymerase
using a monoclonal antibody against the viral DNA polymerase, a stock of the peptide recognized by the
antibody, and an extract from virus-infected cells.
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Question 4

,1
4 ) A. How can you discriminate cooperative ligand binding from a plot of ligand concentration

' concentration of proteinJigand complex [pL]?

:!.fr.f".rilX-!{,F t,ffo,r7l::! 
"; 

est^o,."t / c(,/
[L] versus

t.{- d-.*t v I

{v>
' * 

B. Define the specificity constant, including units, and how the two terms in the specificity constant
4 combinetoprovidearankingofenzymeperfection. 
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are proteases like chymotrypsin classified as serine proteases? What residues other than serine t*. {.J,in

\ participate in the catalytic mechanism and what are their roles in general terms (do NOT list specific
relction steps; this is supposed to have only few-word answers)?
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VB P.?fl an-example of data that would indicate mixed inhibition using a double-reciprocal (Lineweaver-
\ - Burk) plot. You can draw only two lines. Make sure to label both axes and also label-both iniercepts and

the line slope in v'o and Kr. units on the ixes are not required.
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Question 5

A. Proteins can be modified to carry covalently attached oligosaccharide or lipid.
(l) which protein side chain can be the site of attachment oia sugar or a lipii?
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A few other reactive sites c1n be coupled to sugar or to lipid but not to both. Give one example of a sugar-
specific and one example of a lipid-specific site of covalent protein modification.
(2) sugar-only?
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B. (a) Explain in molecular terms why cattle but not humans can use the plant polysaccharide cellulose as
a nutrient, while humans can use the plant polysaccharide starch. (b) what potysaccharide do humans
produce for sugar storage?
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Question 6

A' The bacterium E. coli can grow at 20 oC or at 40 oc. At which growth temperature would you expect
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plospholipids to have a hishyratil of saturate_1.t: mi"*"ed iatty acids, and why? 
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C. Compare the stucture of glycerophospholipids and sphingophospholipids including the backbone,
headgroup, and backbone carbon site(s) ofconjugation ofadditional fatty acid chainsl
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