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1. Consider the following nuclectide:

(3)
a) Name the nuclectide AME (Adinasing mene Phos ?La"&'ﬁ- N
b) What is t:_*‘ conformation of the nucleosida? L {:jig
&) What is the sugar pucker ilustrated? : ﬁ : N’j
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2. Balance the following radicactive decay equation by filling in the blank with the missing item.
& :
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b) =131 has a half-life of B.02 days. If a patient is injected with 2 miliCuries on Tuesday at class time,
how much radioactivity is left after 3 weeks?
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3. 303 gels are greatly Inpn;ruud im resoiut qml running a “stacking” gal and a “resclving” or “running” gel,
a) Name two differences between the “stacking” gel and the “resolving” gel that contribute to the
improved resolution of running DISC PAGE.
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b) What is the role of each of the following in parforming SDS-PAGE?
i} M, N-methylene-bis-acrylamide: LHH ].th

i) Dithiothreito: Reduer deswlbles

4. The equabion of motion for a small, spherical particle of mass (m) and friclional coefiicient (f) that is initially at
rest, and then acted on by a constant force (F)attime t = 0 is F =fv = ma. (From calcubus recall
that F - fv = m{dv/dt) solves to v = (FIf} [ 1 - exp(-ft/m)}.)

a) Show that such a particle will initially accelerate but over time will approach a “maximal® velocity.
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b) Mow consider protein particle that is assumed to be spherical with a diameter of B0A, a density of 1.3
gicm’ and a v-bar of 0.73 cm’ig.
i) Calculate the time in seconds for such a particle to reach $8% of its maximal velocity after being
subjected lo the force F. mass = 349¢ /o’
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ii} If the diffusion constant for this protein is determined to be 0.258 x 10 em®ls with T = 20°C, and 1
= 0.01 {g/cm-s}, calculate the frictional coefficient ratio (i) for this pratein and comment on whether our
assumplicn that this is a spherical protein molecule was correct or not.
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5. Determine the sedimentation coefficient (s) and molecular weight (M) for the sample that gave the following
data when subjected to: A) a sedimentation velocity run using Schlieren oplics, and B) a sedimentation
equilibriurm run using interference optics. MNote: the figures below have been magnified to allow yvou to make
mieasuraments from the Biguras. The °f can be determimed from the reference points (r,) and the
magnification factors. Assume T = 20" C, density of buffer = 0.9978 g/mL, and v-bar = 0.737 cm fg for the
pratesn, and 1 = 0.01 {gfocm-s) for both experiments

A) Sed. Vel . w = 40,000 rpm, magnlﬁcaatu:-n factor (2.5X), fg = 5.72 cm. (times are given in minutes)
18) Report *s8” in properunits [s = IE,{ v n; 1 {Show work and altach plof).
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B) Sed Fquilibrium: @ = 5200 rpm, magnification factor (25X), I = 6.75 cm. Calculate M in g/mol (8pts) and
also estimate the concentration of the protein at the position with the white arrow (2 pts). Assume the cell
path length to be 12.00 2/, A = 548 nm, and (dn/de = 0.186 (g/cm”)”
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CH3TD - Sedimentation Homewark

5a) Sedimentation Velcoity Run
' CHAITO - Sa)Sedimentation Velocity Run
Rmeas Radius InR | time(min)  time (Sec) _
075 B.O020 1.785 | 12 T20 1,920
1.03 | 6132 1814 | 20 1200 : 1500
124 ' 6218 1.827 28 1680
159 6356 1.849 40 2400 e
204 | 6538 1877 | 52 T oaiz0 | ' T 1880
249 | BTI6 | 1904 66 3960 B i
‘T=293K omega = 40,000 pm = 4189/ sec : . LA
|slope = "s"omega™2 = 3.35 x 10(-5) /sec _ _ . 1.600
‘sed cooff = 1.91 x 10(-12) sec = 15.15 ¥ o
| 0 1000 2000 3000 4000 5000
[ | Tims (s6c)
'5b) Sedimentation Equilibrium Run | _ J ,
R meas | Radius R**2 'Displacement | Fringe shift Conec. Ln[]
4.00 B9l | 47.7% 0.32 105 | D26 | 136 CHAaT™0 - 5b) Sedimentation Equilibrium Run
440 | 6926 4797 | 049 | 160 039 | 054
480 | 68942 | 4819  OTB 2 55 062 | -047
520 | 68958 | 4841 108 ' 353 | 086 -0.15
560 | 6074 4564 152 | 447 122 | 019
5.80 6982 4875 180 | 588 | 144 | 036

|

| j _ 1.53cm /5 fringes” |
| | =0.308 cm ! fringe |

T=293K omega= 5200 rpm = 545/ sec

‘slope = Mw**"Z(1 - vbar rho)2RT = 1.62 / ecm™2

M= 1.01 x 10{+6)




