Name:

Bioc 565 Proteins & Enzymes

Exam II — Oct. 15, 2007



1. (25 pts). Answer BOTH of the following questions:

(a) In the crystal structure of PHD2g;.417, residues 181-187 and 404-417 were not observed.
List 2 possible reasons for this.

(b) Suggest an experiment to distinguish between your 2 possibilities in part a.

There are many possible answers to this question. The most likely answer is that the
unobserved residues were disordered in the crystal. Alternatively, the residues could in
fact have been missing, due to, for example, trace amounts of protease in the crystallization
experiment.

One way to distinguish betweens these would be to isolate the protein crystals, dissolve
them and obtain a mass for the crystallized protein by mass spectrometry. The mass of the
crystallized protein would indicate whether the full protein (residues 181-423, including
His-tag) was present or not.



2. (13 pts.). The figure at right shows the spectra of a
protein in the absence of bound ligand (solid line) and in the 06 |
presence of bound ligand (dashed line). Describe a means of
determining the dissociation constant (Kp) for the binding of
this ligand to the protein. Assume there is only one binding
site on the protein.
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One could monitor the change in absorbance, for 0.0 L , ‘ :
example |A420-A400/, as a function of ligand concentration. 300 400 500 600 700
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plot from which Kp could be extracted as the value for

[L] that yields 50% saturation.

3. (13 pts.). Both SRP and trigger factor have been reported to bind to L23 in the intact
ribosome. Suggest a way to tell if both can bind at the same time or if one binds more tightly
than the other.

One could mix ribosome, TF and SRP and the mixture over a size exclusion column. The
bound protein should travel in the excluded volume, whereas the released protein should
run more slowly. Other possibilities also exist (e.g. cross-linking, sucrose gradient, etc.).



4. (25 pts.). Answer ONE (either a or b) of the following:

(a) How is HIF 1 a targeted for degradation in the cell and what role does this play in its cellular
function?

(b) Describe how translation and folding differ for proteins targeted for cellular export or
mitochondrial import.

a) HIF1a is poly-ubiquinated if prolyl hydroxylase hydroxylates a particular PRO residue.
Then, the poly-Ub protein is degraded by the proteosome. If this does not occur, the
protein moves to the nucleus where it is a transcription factor that turns on hypoxia
response genes.

b) For export, SRP binds an N-terminal signal sequence, targeting the protein for co-
translation across the cellular membrane, into the ER. The signal is removed as it crosses
and the protein is folded.

For mitochondrial import, the protein is completely translated in the cytosol and has a N-
terminal mitochondrial import signal that differs from that directing export. This signal is
recognized by the import machinery through charge, and pulled across one or both
mitochondrial membranes (first membrane: charge, second membrane: HSP70). The
signal is removed and protein folding occurs. Complete unfolding is required for import.



4. (24 pts.). Answer any TWO of the following questions.

(a) What role does prolyl cis/trans isomerase play in protein folding?

(b) Is diethylaminoethyl (DEAE) anion exchange chromatography best for purifying a protein at

a pH above or below the protein’s pI? Why?

(c) How can multiple sequence alignments be used to locate functional domains in a protein?

(d) How can limited proteolysis be used to identify functional domains in a protein?

a)

b)

d)

The slowest step in folding can be to isomerize cis or trans PRO to the correct isomer.
The isomerase catalyzes this exchange, speeding up folding.

Above. The column is positively charged and will bind proteins with a negative charge.
If the pH is above the protein’s isoelectric point (pl), it will be negatively charged due
the deprotonation of carboxylates and amines.

Functional domains can sometimes be identified in sequence alignments by being highly
conserved across species, or by showing homology to a known protein having the same
functional domain. Less functionally conserved regions often display greater sequence
drift.

Functional domains are often more tightly folded and therefore protease resistant. In
such cases, a small amount of protease, used for a short period, may lead to a stable
domain that can be isolated from a gel or purfied, allowing for characterization by, for
example, mass spectrometry.



