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Stimulating CTL toward HER2/neu Overexpressing Breast Cancer

Introduction

Cytotoxic T lymphocyte (CTL) responses to tumors in both man and animal models have
been demonstrated [1-4]. Tumor cells are autologous and should be immunologically ignored,
but many are recognized. These tumor cells may express mutated proteins, new proteins
encoded by transforming viruses, or proteins normally expressed at low levels, but now are
expressed at high levels. The primary discriminator of T cell activation is the interaction of the T
cell receptor (TcR) and the MHC molecule. It is this interaction that the goals of this proposal

seek to enhance.

Class I MHC molecules are ternary complexes found on the plasma membrane of nearly
all cells in the body. These molecules contain a polymorphic heavy chain, ,-microglobulin
(B,m) and a small peptide (typically 8-10 amino acids). The heavy chains are synthesized, co-
translationally translocated into the endoplasmic reticulum (ER), associate with the molecular
chaperones calnexin and calreticulin and with peptide-loading molecules such as p48 and TAP
[5]. Only complexes that are completely assembled with peptide and B,m are allowed to egress
from the ER into the Golgi [6]. The availability of peptide appears to be the rate limiting step in

cell surface expression of class I proteins [7].

~ An analysis of peptides that bind to specific class I molecules show some positions in the
peptide that are relatively invariant [8, 9]. These amino acids interact with substructures of the
MHC molecule called pockets [10]. Originally the anchor side chains were believed to provide
the majority of the free energy of binding. Subsequent analyses by our laboratories and others
have clearly demonstrated that a peptide’s binding ability depends on positive and negatiVe
effects from all residues within the peptide [11-13]. Possession of amino acid side chains, which
would be favorable anchors, is not sufficient to make a peptide bind; nor is the absence of the
residues sufficient to render a peptide unbindable. Indeed, many peptides, which seem as likely
to fit, do not function as epitopes to T cells in vivo [14] suggesting that they do not bind to the

class T molecules.
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The issue of peptides binding to class I molecules is important since peptides which are
not bound to class I and are not present on the surface, are not immunogenic. However, the
exact effect of the affinity of peptide for class I, the stability of the complex on the cell surface

and its subsequent immunogenicity is a matter of conjecture at the present time.

This interaction between heavy chain and peptide is crucial not only in the generaﬁon of
CTL responses, but also in thymic selection. Class I MHC/peptide complexes are required for
the egress of mature T cells from the thymus and are important in both positive and negative
selection during T cell development [15, 16]. Recent experiments have shown that during
thymic education the fate of the T cell (deletion or proliferation) is dependent on the affinity of
the class I MHC/peptide complex and the T cell receptor [17]. Therefore, the affinity between
TCR and class I MHC/peptide complex is critical for function.

A HER?/neu derived peptide has been identified that is recognized by autologous CTL
[18]. This peptide HN654-662 (IISAVVGIL), has the HLLA-A2.1 binding motif [8] and has been
shown to stimulate CTL from tumor infiltrating lymphocytes derived from breast and ovarian
tumors [19]. However, CTLs stimulated by HN654-662 exhibit poor cytotoxicity possibly due
to the peptides poor solubility and poor binding affinity. To gain further insight into the factors
that govern CTL activity, we examined the binding of HN654-662 to recombinant HLA-A2.1.
As seen in our preliminary results, this peptide is extremely unusual for a peptide that stimulates
CTL activity. HN654-662 marginally binds HLA-A2.1 and modifications shown to increase the
affinity of other peptides ([20] and unpublished data) have little effect. Therefore, this peptide
gives us the rare opportunity to use structural biology as a tool to solve an important biologiéa]
problem in a timely fashion. The crystallographic structure of HN654-662 will provide

information to explain the poor binding of the peptide.

Structural biology gives insights into function/importance that are not apparent from
other data. For example, groups have identified peptides that do not appear to bind to class I
MHC molecules in the usual manner [21]. It was the crystal structure of a HLA/peptide complex
which demonstrated that the peptide extended out of the carboxyl terminus [22]. Recent
advances in technology have increased the speed at which structures may be determined to the

extent that structural biology is now a useful tool to probe function. For example, a class I

histocompatibility complex structure can go from an idea to a finished structure solved by
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molecular replacement in 2-3 months. We believe our extensive experience in the biophysical
studies of class I MHC/peptide interactions and class I MHC mediated CTL killing will allow us
to enter a new field, cancer immunotherapy, and make significant contributions.

Experimental Methods (Derived From Statement of Work)

Specific Aim 1. Develop HN654-662 variant peptides with improved affinity for HLA-A2.1

A The first task is to determine the co-crystal structure of HLA-A2.1 complexed with wild-
type HN654-662 peptide. Objective: Complete by 12/96.

-Methods: A soluble‘recombinant form of HLA-A2 is folded in vitro in the presence of f2m
and HN654-662. The protein is purified by gel filtration chromatography. It is concentrated to
10 mg/ml and buffer exchanged to 25 mM MES pH6.5 for crystallization trials. Initial crystals
that form are crushed to make seed crystals for additional trails. Large single crystals are
transferred to cryoprotectant and rapidly cool to -180°C by plunging into liquid propane. The
crystals are stored as solid propane popsicles in liquid nitrogen until use. Crystallographic data

are collected and the structure determined by molecular replacement methods.

Progress: We initially had great difficulty in producing large quantities of properly folded
materials. This we eventually attributed to poor peptide purification. With clean peptide, we
were able to obtain large crystals. Data were collected at the National Synchrotron Light Source
in June of 1998 and the structure is now refined to 2.5A. Actual completion date, 9/98. The
peptide appears to bind well at the termini, but the center is not well defined (Figure 1). We
interpret this to mean that the center of the peptide assumes more than one conformation and that
these conformations are not populated at one conformation much more than others. The result is

an absence of interpretable electron density within the center of the peptide.
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Figure 1. Electron density of peptide portion of HN654-662/HLA-A2 co-crystals. The electron density is generated
from a density modified map [29]. The phases used to generate the initial map did not contain the coordinates for
the peptide. Thus, the map represents unbiased electron density. The center of the peptide does not have electron
density that allows us to position those amino acids within the peptide-binding cleft.

B Using the crystal structure, identify an amino acid that points down into the peptide
binding cleft. Synthesize a peptidé library with 20 different peptides. Fold HLA-A2 with library
and isolate stabilizing peptides. Identify residue that points up towards TCR. Complete by 2/97
Methods: The library may be synthesized using standard FMOC chemistry on a solid phase
synthesizer. The position to be randomized is coupled with a mixture of 19 amino acids
(cysteine left out to reduce difficulties in the folding reaction). The difficulty with the library is
that salts, etc that cannot be effectively purified away inhibit folding of our protein. However,
the library may be added to the folding cocktail of A2 and protein isolated as described. Folded
protein will contain those peptides that allow for productive complexes. The peptides may be
isolated after treatment by spinning through a centricon-3 filter apparatus (Amicon) and
identified by mass spectrometry. »

Progress: In the absence of the crystal structure, we have produced one library randomizing
position 3. Position 3 has been shown to be a secondary anchor in many peptides. As the
peptide only has one polar residue and it is the seﬁne at P3, we decided to substitute the first
position isoleucine with lysine to improve solubility of the peptide library. The library was used
in our in vitro folding reaction and large quantities of A2 were isolated. The protein is not very
stable however. Warming the mixture to room temperature resulted in complete denaturation of
the complex. We are gearing up to repeat this experiment and will keep it at 4 °C until we are

ready to isolate peptides.
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With the crystal structure in hand, we have identified one residue that points mostly
sideways (Figure 2). The remaining residues within the cleft are not well defined (as described
above and in the conclusions) and we are unable to predict which residues should be pointing
down and which up. Therefore, we are making simple substitutions to map out the TcR contacts.
The residues that do not appear to be important for TcR recognition will be our next targets for

library formation.

Figure 2. Orientations of the amino acids of H654-662
when bound to HLA-A2. Arrows pointing in all four
directions: we cannot reliably position these amino acids;

ﬁ ﬂ cﬂ]:% <:| ﬂ Up arrow: towards TcR; Down arrow: towards beta pleated
D I:I sheet; Right arrow: towards o2 o helix; Left arrow: towards

I S A VV C I 1 ol o helix.

C Chemically synthesize peptides that improve stability and determine thermostability.
Complete by 4/97.

In the absence of the crystal structure, we made anchor substitutions that have been
shown to increase affinity of peptides to class I MHC in the past. With the crystal structure in
hand, we have found an amino acid that points under the a2 o helix that could acéommodate a
larger side chain. We synthesized all of these peptides and tested for increased binding affinity
by three methods. The first method is circular dichroism spectroscopy. The change in the
circular dichroic signal as a function of temperature is followed using soluble recombinant
prbtein. The temperature at which 50% of the protein is denatured is the T,,. The T, has been
shown to be proportional to the affinity of the peptide [30]. The second method is to measure a
relative binding constant, by adding peptide exogenously to T2 cells that lack a functional
peptide transporter. These T2 cells take up a large fraction of these peptides. HLA-A2 on the
surface of these cells take up the peptide and by virtue of the binding, also stabilize the HLA-A2.
The A2 on the surface can be followed with antibodies and the quantified by flow cytometry.
The third method is to measure the half-lives of the A2 on the surface of the cells using the T2
cells described above. The cells are incubated with peptide. Brefeldin A is added to halt
vesicular transport. Therefore, no new A2 can come to the surface and the A2 on the surface

remains there until the protein denatures (presumably as the peptide falls out of the complex).
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The amount of class I on the surface is followed over time to determine the physiological

lifetime of the complexes on the cell surface.

Progress: We have synthesized a number of different peptide variants and compared them with

other described physiological epitopes from HER2/neu. Figure 3 shows typical melting curves

for some of these complexes. The results are summarized in Table 1.

HLA-A2 + HN654-662 or Altered-Peptide Ligands
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Figure 3. Melting curves for Hn654-662
and APL bound to HLA-A2. The change
in circular dichroic signal at 218 nm was
measured as a function of temperature in
an AVIV 62DS spectropolarimeter. The
concentration of protein was between 4
and 12 uM. Each curve is the average of
at least three measurements from two or
more individual protein preparations. The
point at which 50% of the protein is
denatured is the T,,. The error associated
with the T,, is approximately one degree.

HLA-A2 Restricted Peptide T (°C) _
IISAVVGIL (HN654-662) 36.4
ILSAVVGIL (I2L) 42 .2
IISAVVGIV (L9V) 38.8
ILSAVVGIV (I2L/L9V) 42.5
IISALVGIL (V5L) 45.8
ILSALVGIV (I2L/V5L/L9V) 38.5
SIISAVVGI (s1) 44.2
IISAVVGILL (L10) 41.3

Table 1. Melting temperatures for HLA-A2 bound to HN654-662, Altered-Peptide Ligands and some other
identified Her2/neu-derived immunogenic peptides as measured by circular dichroism.

We have also measured binding using the T2 cell surface assembly assay to be sure that there

were no artifacts that were a result of the assay being used. There were no qualitative

differences.
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Figure 4. Relative binding of the altered-
peptide ligands as measured by flow
cytometry. Briefly, T2 cells are incubated
with peptide (S0pM in this case)
overnight in serum free media overnight.
In the morning, excess peptide is washed
away and the cells are stained with an
anti-class I MHC monoclonal antibody
(BB7.2). After washing, the cells are
incubated with FITC-conjugated anti-
mouse antibody. The level of cell surface
expression is examined by flow
cytometry. The mean channel
fluorescence is calculated for each
peptide-pulsed sample and normalized to
the mean channel fluorescence for RT
ILKEPVHGYV (our positive control).

We believe that the most relevant in vitro assay that reflects biological importance is the time the

peptide/complex remains on the surface of the cell for CTL to "see" it. We examined the

biological half-lives using modification of the T2 cell surface assembly assay. A representative

experiment is shown in Figure 5. As can be seen, the complexes do not remain on the surface for

great periods of time. HN654-662 has a half-life of approximately 20 minutes. RT for

comparison has a half-life of 10 hours. We are attempting to generate HN654-662 variants with

half-lives approaching that of RT. We are measuring half-lives of our new variants now.

30

Figure 5. Representative half-lives experiments for cells
incubated with RT (LKEPVHGV), ML (MLLSVPLL) or the
L9V variant of HN654-662 (IISAVVGIV). Briefly, cells are
treated as described above except in the morning, the cells are
washed with Brefeldin A (BFA) to halt vesicular traffic.
Aliquots of cells are removed over time and stained as
described above to determine the level of class IMHC
remaining on the cell surface
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D. Chemically synthesize cysteine mutant sequence and test for binding to HLA-A2 in in

vitro assay. Link to Biacore chip and measure on and off-rates to HLA-A2.1. Complete by 9/97.

Methods: We will synthesize the peptides through standard FMOC chemistry and will test them

for binding as described above.

Progress: We have not begun this aim. We intend to start this as soon as we have isolated T cell

clones as described below.

- Specific Aim 2. Screen improved epitopes for enhanced affinity for the T cell receptor.
A. Isolate murine CTL lines specific for HN654-662. Line by 12/96 clone by 6/97. Approx. 75

mice.

Methods: CTL are most readily made by stimulation by professional antigen-presenting cells.
We will isolate dendritic cells from PBLs of A2/K" mice and stimulate T cells with Hn654-662
and altered-peptide ligands. Lines will be generated by repeated in vitro stimulations, clones by

limiting dilution or FACS.

Progress: Due to difficulties with agreements on the use of the HLA-A2/K® transgenic mice that
we obtained from the Scripps Institute, we could not work on this aim until similar mice were
either made or obtained elsewhere. Dr. Roland Tisch (UNC Microbiology and Immunology) has
made rhice transgenic for this molecule, but it is on the FEB background (q haplotype). We are
presently evaluating how to proceed from here.

In the absence of mice that were suitable for this work, we used human PBLs. HLA-A2
donors were obtained from a different project. Dendritic cells from these donors were used to
stimulate T cells using Hn654-662. T cells were obtained that recognized HN654-662
specifically and recognized some altered-peptide ligands better. Figure 6 shows the first such
experiment. We are stimulating with altered-peptide ligands now and will test for reactivity

against HN654-662 next.
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B. Transfect LINEI with HER2/neu and HLA-A2.1 and select. Complete by 12/96
Methods: Using cDNAs for Her2/neu and HLA-A2/K®, make stable transformants of LINE1 for

innoculation into the Tg A2/K® mice.

Progress: We have constructs for HER2/neu and HLLA-A2.1, but because we cannot use the mice
that we had originally planned to use, we have not transfected LINE1 with those genes. We are
presently using human T cells stimulated with wild-type HN654-662 or APL. We will use these
CTL to test against tumor cell lines for reactivity. If a reasonable animal model may be
constructed, we will use it. In the mean time, we intend to make human T cell clones to isolateb

TcR for the following experiments.

C. Test CTL reactivity of variant peptide determined from 1 using CTL clone. Complete by
12/97 v
Methods: Using RMA-S cells or syngeneic B cells, peptide pulse and perform the standard 4

hour chromium release assay on APL.

Progress: As described above, we have switched our efforts to isolating a human T cell clone

and we are testing CTL reactivity against HLA-A2-transfected C1R with HN654-662 and APL.
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We have successfully shown that CTL raised towards HN654-662 from a naive individual are
capable of recognizing HLA-A2-transfected C1R and recognize some APL better (Figure
NEXT). We are now stimulating with APL and testing for reactivity to wild-type HN654-662.

D. Test protection of mice with variant peptide immunization. First trial five concentrations/ 5
mice per concentration. Repeat with vaccinia construct if required. Repeat changing order of
treatment (add tumor then immunize). Complete by 6/98.

* Methods: We cannot use the mice of choice, the mice that are transgenic for HLA-A2/K" are
presently on the wrong genetic background. We have altered our plans to use human T cells and

test reactivity against established tumor cell lines and primary tumors.

Progress: We have procured some of the tumors and have generated CTL lines specific for

HN654-662. We will test reactivity using the standard chromium release assay soon.

E. Produce soluble TCR. Complete by 6/98.

Methods: Isolate cDNA using Fast-Track kit (Invitrogen). Clone and determine sequence.
Using PCR make constructs for expression in the baculovirus system and also as fusion proteins
of variable domains using the TrcThioHis system (Invitrogen). Isolate by metal chelation
chromatography and other chromatographic methods as required. Test for proper folding using

monoclonal antibodies that recognize the corresponding alpha and beta chains.

Progress: We have expressed other T cell clones using this process successfully and are now

~ prepared to do this when a T cell clone is obtained.

F. Test affinities of class I/ peptide complexes with soluble TCR. Complete by 12/98.

Methods: Surface plasmon resonance will be used to measure on and off rates of complexes
fixed to the surface of appropriate chips. In each case, we will engineer E. coli BirA recognition
sites to specifically biotinylate the carboxyl terminus of each protein. Then each protein
individually will be bound to strepavidin-coated chips. On and off rates should be independent

of which protein is coupled to the chip.

10
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Progress: We have successfully engineered BirA recognition sequences to the carboxyl end of
HLA-A2.1. These proteins fold in vitro as well as the wild-type A2 sequences. We will perform

the same to the T cell clone isolated.

G. Testclass I peptidés identified in 1 as vaccines with transgenic mice. Complete by end of
grant.

Methods: Peptide-pulsed dendritic cells (DCs) will be used as vaccines to generate specific T
cell responses. The DCs may be used to test protection in a tumor challenge model or tested for

their ability to slow or reduce the growth of a tumor.

Progress: We can now successfully culture DCs from humans and mice. We have not decided
how to approach this aim due to a good animal model. We are collaborating with Dr. Jon Serody
to test one of the APL as a phase 1 clinical trial for breast cancer. This test will prove to be
significantly more informative as our ultimate aim is to provide a relative human

immunotherapeutic.

Conclusions

We have made significant progress within the last year. We have determined the
crystallographic structure of one of the worst binding ligands for HLA-A?2 measured to date. We
have used that information to design peptides that have improved binding to class I MHC. We
are testing their biological relevance now. We have cultured human dendritic cells that stimulate
human CTL against the wild-type HN654-662 from a naive donor. We have shown that those
CTL recognize variant peptides better than the wild-type sequence. We have redesigned the
experimental scheme to examine T cell recognition of tumor cell lines and primary tumors.
After we finish the evaluating the CTL reactivity, we will be better able to gauge the significance
of these data. It is significant as a crystallographer to use data and design new ligands. It is rare
when we actually succeed in designing ligands that bind as we expect them to. However, it is
not biologically exciting unless we can stimulate significantly more CTL that recognize the wild-
type ligand with the altered peptide ligands. We expect the next year to be even more fruitful

than this past year in terms of the potential yield.

11




Progress Report Collins, 1998
Contains Unpublished Data

References

1. Bauer, S., K. Heeg, H. Wagner, and G.B. Lipford, Identification of H-2Kb binding and
immunogenic peptides from human papilloma virus tumour antigens E6 and E7. Scandinavian
Journal of Immunology, 1995. 42(3): p. 317-23.

2. Bakker, A.B., G. Marland, A.J. de Boer, R.J. Huijbens, E.H. Danen, G.J. Adema, and
C.G. Figdor, Generation of antimelanoma cytotoxic T lymphocytes from healthy donors after
presentation of melanoma-associated antigen-derived epitopes by dendritic cells in vitro. Cancer
Research, 1995. 55(22): p. 5330-4.

3. Boel, P., C. Wildmann, M.L. Sensi, R. Brasseur, J.C. Renauld, P. Coulie, T. Boon, and P.
van der Bruggen, BAGE: a new gene encoding an antigen recognized on human melanomas by
cytolytic T lymphocytes. Immunity, 1995. 2(2): p. 167-75.

4, Cheever, M.A., W. Chen, M.L. Disis, M. Takahashi, and D.J. Peace, T-cell immunity to
oncogenic proteins including mutated ras and chimeric bcr-abl. [Review]. Annals of the New
York Academy of Sciences, 1993. 690: p. 101-12.

5. Heemels, M.T. and H. Ploegh, Generation, translocation, and presentation of MHC class
I-restricted peptides. [Review]. Annual Review of Biochemistry, 1995. 64: p. 463-91.
6. Cresswell, P., M.J. Androlewicz, and B. Ortmann, Assembly and transport of class I

MHC-peptide complexes. [Review]. Ciba Foundation Symposium, 1994. 187: p. 150-62.

7. Powis, S.J., A.R. Townsend, E.V. Deverson, J. Bastin, G.W. Butcher, and J.C. Howard,
Restoration of antigen presentation to the mutant cell line RMA-S by an MH C linked
transporter. Nature, 1991. 354: p. 528-31.

8. Falk, K., O. Rotzchke, and H.-G. Rammensee, Cellular peptide composztzon governed
by major hzstocompatzbllzty complex class I molecules. Nature, 1990. 351: p. 290-296.

9. Jardetzky, T.S., W.S. Lane, R.A. Robinson, D.R. Madden, and D.C. Wiley,
Identification of self peptides bound to purified HLA-B27. Nature, 1991. 353: p. 326-329.

10. Garrett, T.P., M.A. Saper, P.J. Bjorkman, J.L. Strominger, and D.C. Wiley, Specificity
pockets for the side chains of peptide antigens in HLA- Aw68 [see comments]. Nature, 1989.
342(6250): p. 692-6.

11. Ruppert, J., J. Sidney, E. Celis, R.T. Kubo, H.M. Grey, and A. Sette, Prominent role of
secondary anchor residues in peptide binding to HLA-A2.1 molecules. Cell, 1993. 74: p. 929-37.
12. Matsui, M., C.E. Hioe, and J.A. Frelinger, Roles of the six peptide-binding pockets of the
HILA-A2 molecule in allorecognition by human cytotoxic T-cell clones. Proc. Natl. Acad. Sci.
USA, 1993. 90: p. 692-6.

13. Matsui, M., R. Moots, A. McMichael, and J. Frelinger, Significance of the six peptide
binding pockets of the HLA-A2.1 in influenza matrix peptide specific reactivity. Hum. Immunol.,
1994. 41: p. 160-166.

14. Brusic, V., G. Rudy, and L. Harrison, MHCPEP- A database of MHC binding peptides.
Nuc. Acids. Res., 1994. 22: p. 3663-3665.

15. Hogquist, K.A., S.C. Jameson, W.R. Heath, J.L. Howard, M.J. Bevan, and F.R. Carbone,
T cell receptor antagonist peptides induce positive selection. Cell, 1994. 76: p. 17-27.

16. Ashton, R.P.G., K.L. Van, T.N. Schumacher, H.L. Ploegh, and S. Tonegawa, Repertoire-
determining role of peptide in the positive selection of CD8+ T cells. Immunol. Rev, 1993. 135:
p. 157-182.

12



Progress Report Collins, 1998
Contains Unpublished Data

17. Alam, S.M., P.J. Travers, J.L. Wung, W. Nasholds, S. Redpath, S.C. Jameson, and N.R.J.
Gascoigne, T-cell-receptor affinity and thymocyte and positive selection. Nature, 1996. 381.: p.
616-620.

18. Yoshino, I, P.S. Goedegebuure, G.E. Peoples, A.S. Parikh, J.M. DiMaio, H.K. Lyerly,
A.F. Gazdar, and T.J. Eberlein, HER2/neu-derived peptides are shared antigens among human
non-small cell lung cancer and ovarian cancer. Cancer Research, 1994. 54(13): p. 3387-90.

19. Peoples, G.E., P.S. Goedegebuure, R. Smith, D.C. Linehan, I. Yoshino, and T.J. Eberlein,
Breast and ovarian cancer-specific cytotoxic T lymphocytes recognize the same HER2/neu-
derived peptide. Proceedings of the National Academy of Sciences of the United States of
America, 1995. 92(2): p. 432-6.

20.  Bouvier, M. and D.C. Wiley, Importance of Antigenic Peptide N- and C- termini to the
Stability of Class I MHC Molecules. Science, 1994. 265: p. 398-402.

21.  Chen, Y., et al., Naturally processed peptides longer than nine amino acid residues bind
to the class I MHC molecule HLA-A2.1 with high affinity and in different conformations. Journal
of Immunology, 1994. 152(6): p. 2874-81.

22.  Collins, E.J., D.N. Garboczi, and D.C. Wiley, Three-dimensional structure of a peptide
extending from one end of a class I MHC binding site. Nature, 1994. 371(6498): p. 626-9.

23.  Collins, E.J., Crystallographic analysis of peptide binding by class I and class Il major
histocompatibility antigens, in MHC Molecules: Assembly, Expression and Function, R. Chicz
and R. Urban, Editors. 1996, R. J. Landes: Austin, TX.

24.  Madden, D.R., D.N. Garboczi, and D.C. Wiley, The antigenic identity of peptide-MHC
complexes: a comparison of the conformations of five viral peptides presented by HLA-A2
[published erratum appears in Cell 1994 Jan 28;76(2):following 410]. Cell, 1993. 75(4): p. 693-
708.

25. Pogue, R., J. Eron, J. Frelinger, and M. Matsui, Amino terminal substitution of the HLA-
A2 restricted, HIV-1 pol epitope increases complex stability and potential immunogenicity. Proc.
Natl. Acad. Sci. USA, 1995. 92: p. 8166.

26. Khilko, S.N., M. Corr, L.F. Boyd, A. Lees, J.K. Inman, and D.H. Margulies, Direct
detection of major histocompatibility complex class 1 binding to antigenic peptides using surface
plasmon resonance. Peptide immobilization and characterization of binding specificity. Journal
of Biological Chemistry, 1993. 268(21): p. 15425-34.

217. Wentworth, P.A., A. Vitiello, J. Sidney, E. Keogh, R.W. Chestnut, H. Grey, and A. Sette,
Differences and similarities in the A2.1-restricted cytotoxic T cell repertoire in humans and
human leukocyte antigen-transgenic mice. European Journal of Immunology, 1996. 26(1): p. 97-
101. '

28.  Corr, M., et al., T cell receptor-MHC class I peptide interactions: affinity, kinetics, and
specificity [see comments]. Science, 1994. 265(5174): p. 946-9.

29.  CCP4: Collaborative computational project number 4. The CCP4 suite: programs for
portein crystallography. Acta Cryst 1994. D50: p. 760-763.

30. Morgan CS, Holton JM, Olafson BD, Bjorkman PJ, Mayo SL: Circular Dichroism
Determination of Class I MHC-Peptide Equilibrium Dissociation Constants. Protein Science,
1997. 6: p 1771-1773. '

Appendices

None

13



DEPARTMENT OF THE ARMY
US ARMY MEDICAL RESEARCH AND MATERIEL COMMAND
504 SCOTT STREET
FORT DETRICK, MARYLAND 21702-5012

REPLY TO
ATTENTION OF:

MCMR-RMI-S (70-1ly) 23 Aug 01

MEMORANDUM FOR Administrator, Defense Technical Information
Center (DTIC-0OCA), 8725 John J. Kingman Road, Fort Belvoir,
VA 22060-6218

SUBJECT: Request Change in Distribution Statement

1. The U.S. Army Medical Research and Materiel Command has
reexamined the need for the limitation assigned to the technical
reports listed at enclosure. Request the limited distribution
statement for these reports be changed to "Approved for public
release; distribution unlimited." These reports should be
released to the National Technical Information Service.

2. Point of contact for this request is Ms. Judy Pawlus at
DSN 343-7322 or by e-mail at judy.pawlus@det.amedd.army.mil.

FOR THE COMMANDER:

N &VQVQQ/@Q/

Encl HYLTIS M. RINEHART
Deputy Chief of Staff for
Information Management



Reports to be Downgraded to Unlimited Distribution

ADB2415460

ADB251657

ADB263525

ADB222448

ADB234468

ADB249596

ADB263270

ADB231841

ADB239007

ADB263737

ADB239263

ADB251995

ADB233106

ADB262619

ADB233111

ADB240497

ADB257618

ADB240496

ADB233747

ADB240160

ADB258646

ADB264626

ADB253628

ADB257757

ADB264736

ADB255427

ADB264757

ADB232924

ADB232927

ADB245382

ADB258158

ADB264506

ADB243027

ADB233334

ADB242926

ADB262637

ADB2516459

ADB264549

ADB248354

ADB258768

ADB247842

ADB264611

ADB244931

ADB263444

ADB249654

ADB264967

ADB247697

ADB263453

ADB243646

ADB263428

ADB240500

ADB253090

ADB265236

ADB264610

ADB251613

ADB237451

ADB249671

ADB262475

ADB264579

ADB244768

ADB258553

ADB244278

ADB257305

ADB245442

ADB256780

ADB264797

ADB263448

ADB245021

ADB264544

ADB254454



