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1. The absorbance of UV light at 280 nm by proteins is mosily due to the aromatic amino acids tyrosine and
tryptophan. Lactate DH monomers (36,507 Da) have 332 a.a. and contain 5 residues of tryPtophan and 7
residues of tyrosine. Tetrameric LDH has a molar extinction coefficient of 137,450 Miem” at 280 nm. A

sample in a standard 0.50 cm cuvette was found io have a T of 59% at a wavelength of 280 nm.

() a) Whats the absorbance for this sample protein solution? 0aad3 A = [ 9 %»» 2 =y g(“i‘“ )
™~ —

(1) b) Caloulate the E(1%) extinction coefficient for this protein at 280 nm. I4l==~  |& Yol 110 - €
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(1) ©) Caleulate the concentration of this protein solution in mgimL 049 ™Yy~ \ni2. A
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2. Consider a FRET experimeht where the measured efficiency of energy transfer between two chromophores is
45.5%. If R, = 32.0 A, estimate the separation of the two chromophores. (R =
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3. Balance the following radiloac ive decay equation by filling in the biank with the missing item. 3R
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(1) b} A radioisotope has a rate constant of 0.027 / yr. Calculate the half-life of the radioisotope.
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(1) c)How many years will it take éq[ 90% of a sample of this radicisotope rated at 35 mi‘g;Curies fo underg?t
radioactive decay ? 2.5 years, -\ =03 VYo
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4. SDS gels are greatly improved in resolfution by running a “stacking” gel and a “resolving” or "running” gel.
a) Name two key property differences betwaen the “stacking” gel and the “resolving” gel that contribute
to the improved resolution of running DISC PAGE. ~ 0 than ,&
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What is the role of each of the following in performing SDS-PAGE?

- a) Bromophenol Biue - ‘ﬁa\q,\&_;f\g (\k& (~-.(\,m"(.§«-\\ Q”\“o»{il"")
<.
b) Coomassie Blue: - S)ﬁ\n\ R/e r-g,w LR TN

5. The equation of motion for a small, spherical particle of mass (m) and frictional coefficient (f) that is initiaily at
rest, and then acted on by a constant force (F) at time t = 0 is F —fv = ma. (From calculus recall
that F - fv = m{dv/dt) solves tov = (F/B [ 1 - exp(-ft/m)].)
a) Show that such a particle will initially accelerate but over tin%-e will approach a "maximal” velocity.
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(1) b) Consider protein molecule that is assumed to be spherical with a diameter of 754, a density of 1.35
glem®and a v-bar of 0.73 em®g. Calculate the expected gi‘ffﬁ}ré”ncons nt for this protein (Assume T =
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6. What is typically measured by dynamic light scattering (LS)? = Y’ =7 R N

(1)
What wavelengths are normally employed in making circular dichroism (CD) spectra? Q- 290w LAY



78 Datermine the sedimentation coefficient {s) and molecular weight (M} for the sample that gave the fellowing
data when subjecled to; A) a sedimentation velocily run using Schlieren optics, and B) a sedimentation
equiiibrium run using interference optics,

Note: the figures below have been magnified to allow you to make measurements from the figures. The “r"
can be determined from the reference points (1) and the magnification factors. Assume T = 20° C, densily

of buffer = 0.9978 gimL., and v-bar = 0.737 em®/g for the protein, and 1 = 0.01 {gfcm-s) for both

experiments.
A) Sed. Vel. : ® = 40,000 rpm, magnification factor (2 5X) Io = 5.72 cm. {limes are given in minules).
(4)  Report"s” inproperunits {s=__JF+ ]~ 3 = )98 1{Show work and atlach plot).
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B) Sed Equilibrium: @ = 6200 rpm, magnification faclor (26X), I'; = 6.76 cm. Calculate M in g/mol (4pts) and
(5) also estimate the concenlration of the protein at the position with the white arrow (1 pt). Assume the cell
path length to be 12, 20 mm, A = 546 nm, and (dn/dc = 0.188 {g/lcm®)” .

{M= ___L_D_Lo_é,[hsﬂ_l__ [ 3auow“' - wae fml] (Show work and attach plot).
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