
530581 Cellular Biochemistry Spring Semester 2013 – Seventh Quiz 
 
Your Name:  
 
Please try and answer briefly. Time: 15 minutes. 

1. In the last class, I said that peptide-empty class I molecules are 
probably 'natively disordered', such that the peptide binding site is 
mostly unfolded. Which data support this assertion? Describe ≥ 2 experiments. (4 pts.) 

2. ERAP1 is said to be able to trim peptides to 8-9 amino acids in length. Describe a mechanistic 
model that would explain this. (2 pts.) 

 

stereochemistry was monitored using the program PROCHECK
(15).

RESULTS

Refolding H-2Db with the Pentapeptide 5NYPAL9—Previous data,
using a cell lysate-based MHC class I assembly assay, have suggested
that the first contact between a potential peptide ligand and the MHC
class I peptide-binding groove might be between the C terminus of the
peptide and the so called F pocket of the binding groove (16, 17). How-
ever, using this assay, no binding to H-2Db could be detected for pep-
tides that are shorter than the optimal nonamer by one amino acid
residue or more at the N terminus, at concentrations up to 1 mM (8).7
Accordingly, we assessed the ability of the C-terminal portion of the
Sendai virus nucleoprotein peptide (5NYPAL9) containing both H-2Db

anchor residues (underlined) to support the assembly of soluble H-2Db

HC and !2-m in in vitro refolding reactions. Small scale experimental
refolds were set up, each containing 50 "g of denatured H-2Db HC and
36.5 "g of !2-m (expressed in Escherichia coli) plus peptide at concen-
trations ranging from 1 mM (equivalent to 1,000-fold molar excess of
peptide over HC) to 100 pM. The relative yield of correctly folded and
assembled H-2Db was then assayed by inhibition ELISA.

Fig. 1 shows that, in contrast to the data obtained in cell lysates,
5NYPAL9 is capable of supporting refolding, albeit less effectively than
the full-length peptide. Binding was dependent on the inclusion of res-
idues Asn5 and Tyr6, because the C-terminal tripeptide 7PAL9 was even
less efficient at supporting refolding than 5NYPAL9. The N-terminal
pentapeptide 1FAPGN5 did not support refolding above background at
any concentration tested. In separate experiments with the irrelevant
peptide TYQRTRALV, no refolding could be detected in this assay at
peptide concentrations up to 100 "M (data not shown).

H-2Db!5NYPAL9 Complexes Are of Intermediate Stability—We next
assessed the thermal stability of the complex formed between H-2Db

and 5NYPAL9 using intrinsic tryptophan fluorescence. For these exper-
iments, class I!peptide complexes were made by refolding peptides with
denatured, soluble H-2Db HC and !2-m produced in CHO cells. These
complexes were chosen in preference to the molecules produced in
E. coli to allow maximum compatibility with structural analyses,
because prior experience indicated that CHOderivedH-2Db complexes
showed a greater propensity to yield diffracting crystals.8 Fig. 2 shows
that at 50 "M, when 5NYPAL9 binding was saturated, a single transition
point at 40 °C was seen. H-2Db had a melting temperature (Tm) of
!54 °Cwhen bound to 1FAPGNYPAL9 and aTm of 32 °C in the absence

of any bound ligand. The H-2Db NYPAL complex was therefore of
intermediate stability between empty MHC class I molecules and the
complex made with wild type peptide FAPGNYPAL and had a compa-
rable thermal transition temperature to complexes formed with the
peptide 1FAPGAYPAA9 in which the two anchor residues (Asn5 and
Leu9) were changed to alanine (Tm " 40 °C).9 The addition of 22 "M
1FAPGN5 had no stabilizing effect but increased the melting tempera-
ture to 38 °C when added to 225 "M. At this concentration, even the
irrelevant peptide TYQRTRALV had a slight stabilizing effect, increas-
ing the melting temperature by 3–4 °C (data not shown).

Crystal Structure of the H-2Db!5NYPAL9 Complex—The crystal
structure of H-2Db with bound 5NYPAL9 at 2.55 Å resolution (Fig. 3a)
reveals no significant differences in the main chain conformation of the
class 1 heavy chain residues (root mean square deviation for 177 C#

7 A. Glithero, unpublished observation.
8 J. Tormo and A. Glithero, unpublished observations. 9 M. Kojima, unpublished observation.

FIGURE 2. Thermal denaturation of the H2-Db!hu!2-m complex. First derivative of the
tryptophan fluorescence of 270 nM Db complex with l "M FAPGNYPAL (dashed line), 50 "M

NYPAL (solid line), and 50 "M TYQRTRALV (dotted line).

FIGURE 3. Crystal structures of H-2Db complexes with NYPAL and WT peptide. a, the
main chain of H-2Db for the complex with the NYPAL peptide is shown in stereo sche-
matically in pale green. The peptide is depicted in ball-and-stick representation in red,
and water and glycerol (asterisks) molecules occupying the left-hand end of the groove
are depicted in ball-and stick representation in blue. Bias-free 2Fo # Fc electron density
(calculated prior to the inclusion of bound water and glycerol molecules in the model) is
shown as shaded chicken wire. The view is from above the peptide-binding groove. b, the
H-2Db complex with the WT peptide (FAPGNYPAL) is shown in similar manner to a but
without 2Fo # Fc electron density. Components of this figure and Figs. 4 and 5 were
drawn using programs BOBSCRIPT (31) and Raster3D (32); structural superpositions were
performed using the program SHP (33).

FIGURE 1. Dose-dependent recovery of H-2Db molecules from refolding reactions
containing increasing concentrations of FAPGNYPAL ("), FAPGN (f), NYPAL (Œ),
or TYQRTRALV ("). A constant amount of HC and !2-m were refolded for each data
point, and B22-reactive molecules were assayed in a competition ELISA as described
under “Experimental Procedures.”
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