Fall '12 CH370 Name Ki b
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R=8314x10" g-em”® /(sec>mol-K); RCF=(1.119 x 10)(rpm)’(r); s = vio’r
Prvater = 1.00 g/em’; s=M(1 - v'pyNf;  (l/e)deddr) = Mo’r(1 - v’p)/RT;
A=A, exp(-kt; k=138x102JK; h =6.63x 10 Jsee; KC/Ry = 1/(M*P()) + 2 A,C
Ac=(ATxM)/(axK); n=0.01g/(cm-sec) ; NO=6.02x10® mol'; k=1.38x102 J/K;
E(1%) x MW|=]10x¢|; Eff.=1/( + [R/Ro)®);
(Note: Set up equations and show work to get full or partial credit on all calculations.)

1, Spectroscopy: At 280 nm the molar extinction coefficients of tryptophan is e = 5.6 x 10° M'¢m™!
and tyrosine is € = 1.4 x 10° M'em™. A trimeric protein has a molar extinction coefficient of
211,000 M'em™ at 280 nm. The molecular weight of the trimeric protein is 187,000 g/mol. A
sample of the protein in a 0,20 cm cuvette was found to have a T = 0,50 at a wavelength of 280
nm, (Show work for credit. Draw a box around your answers.)

A) What is the absorbance for this sample protein solution?
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B) What is the E(1%) of this protein? A
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C) Calculate the concentration of this protein solution in molarity.
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D) Calculate the concentration of this protein solution in mg/mL.
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2. FRET: You have available Burnt Orange-31 and Raider Red-22 as a pair of ci‘nromophores that have
a R, =66.0 A (6.60 nm) for possible use in a FRET experiment on RNA folding that will require at
least 20% efficiency. What is the maximum distance that you can expect to make meaningful

measurements using these two chromophores? (Show Work for credit.)
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3. Radioactivity: Consider an isotope “X” with 74 protons and 101 neutrons,
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C) A radioisotope has a rate constant of 0.010 / yr. ) )
i) Calculate the half-life of the radioisotope. Half-life = G H

Show work here: “
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ii) How many years will it take for 99% of a sample of this radioisotope to undergo
radioactive decay ? Y1 wa.  years. Show work here:
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4, SDS-PAGE:
A) In SDS-PAGE, compared to the stacking gel, the running gel is usually:

(a) Higher pH, higher % acrylamide  b) Lower pH, lower % acrylamide

(2) c) Higher pH, lower % acrylamide  d) Lower pH, higher % acrylamide

B) What can you conclude about the subunit composition of a protein you isolated that gave the
following experimental results: SDS PAGE shows two bands running at 30 kDa (o band) and 60
kDa (P band), with both bands integrating to nearly identical stain density (Note most proteins take
up Coomassie blue stain proportional to the amount of proten:) PN
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(3)  Subunit composition (e.g. ¢2p2 ): (}{'j (‘ : i N R T

5. Plots: Consider proteins A, B, and C that exhibit the

mobility behavior shown at right, which protein can N, A

you conclude is the largest and which protein carries log U
the smallest total charge under the conditions of these
mobility experiments?

(4) Largest: P‘* \ B

mobility

Least total charge:
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6. 2D Electrophoresis: You performed a 2D IEF-SDS PAGE experiment on peptides P1, P2, P3, and
P4 and obtained the following results, Match each spot with its peptide number,

A=P];B=3;Cc=03D= m low pH high pH
(=‘\) 4“"\ ‘
Pl= FAGRRALVEDPIW @
P2= AGWDPLEFD
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7. Optics: Consider the following low-speed, diffusion run looking at an ultracentrifuge sample cell
with three liquids layered over each other as shown on the left. On the right, sketch the
appearance expected for Schlieren, Interference and Absorption optics results expected as a
function of “r” or position in the cell.
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8. Consider a properly folded, 200 kDa globular protein, Estimate both the value and units of “s” and

} 0 ; ”‘;?g\ )/ : “radius” (within one order of magnitude), and just the units of “D” expected for this protein.
6) o DR Y
Ays~_ 1°J0 " ())b) radius _ “/0 )\ ¢) D units T e
. (l) (.I') . \,c‘)\ . N\,\! Lf/ TR 3
9. Analytical Ultracentrlfugat:on ' A°

A) Name the two primary factors that influence the value of the sedimentation coefficient, s.
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B) Sedimentation velocity: The sedimentation coefficient (s) of a protein is suspected to be

around 10S. Calculate the rotor speed in rpm to use for a sedimentation velocity run if we want the

boundary to move from position r; = 6.75 cm to r, = 7.75 cm over a time interval of 60 min,
(Assume: pprotein = 1.32 glem’; pgoly = 1.00 glem’; vipar =0.72 em’/g; T = 20°C)
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C) Concentration by Interference Optics: Consider a centrifuge double sector cell with protein
solution on the sample side and dilute buffer on the reference side that has a hairline crack
between the two sectors so that the buffer can layer over the protein solution once the
centrifuge is turned on. For this experiment, the T = 20°C, the rotor speed w = 6500 rpm, the
radius to the sample opncs sectlon is 7.30 cm, the cell path length to be 12.00 mm, A = 546 nm,
and (dn/dc = 0.186 (g/cm ) . Using interference optics to monitor the run, the results shown
below are obtained where a = 3.92 mm, b= 5.59 mm, ¢ = 7.27 mm, d = 8.97 mm, ¢=10.64
mm, = 12.35 mm, g = 14,06 mm and h = 13,40 mm.,

Calculate the concentration of the protein sample at the arrow ( 4 ) in mg/mL from the data
given above. Place answer here Lok w\ o, Jiale , show work below.
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D) You have sequenced the gene of your favorite protein, and you know it is composed of subunits
confaining 457 amino acid residues for a subunit molecular weight of 50,627 g/mol. Your
protein comes off in the void volume of a G-150 column and you suspect the protein is either a
dodecamer (12 subunits) or a decamer (10 subunits). To determine the oligomeric nature of
your protein you are scheduled to do a sedimentation equilibrium run over the weekend. The
temperature of the system will be maintained constant at 20 °C. The density of your protein is
esumated by its amino acid composition to be 1.36 g/mL ‘and its v-bar estimated to be 0.735
cm*/g. To get the best data from the experiment, you would like to have 5 times the
concentration at 1 (7.50 cm) than at your reference point r; (7.00 cm). Assuming your protein
to be a dodecamer, calculate the rotor speed in rpm that you should run your sedimentation
equlhbrlum expenment to achlezrs: the 5x difference in concentration between ry and ry.
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10. Light Scattering:

A) What is the relationship between the intensity of scattered light as a function of the wavelength
(%) and distance from source (r) (I is proportional to A, or 1/A, etc,, similarly with “r*):
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(2) i) Wavelength: I is proportional to

B) By measuring the angular dependence of “static” light scattering of large molecules, we can
obtain two important properties of the large molecule, namely:
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C) Briefly describe in general terms what is measurgd when usmg “dynarmc” light scatterlng, how
the results are repSited, and what advantafzb there are to using dynamic vs, static light
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D) A sample that appears to be pure on SDS PAGE was analyzed 'by statlc light scattermg (LS) and
refractive index increment (RI) measurements and found to have a major peak in each with a
2:1 ratio, but also a minor peak at a higher molecular weight with a 6:1 ratio, What might be an
explanatlon for the appearance of the “contaminant” peak seen in the LS and RI measurements?
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E) Why is light scattering a particularly good method for checking for high molecular
contaminants in solution samples?
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11. CD: Name two kinds of useful information that can be obtained from a CD spectrum‘?
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{Please sign your name on the back near the top of this exam in a manner that you can recoghize for returning it to you)
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