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Melanoma and Antibody Based Therapy

» 161,790 cases of melanoma in 2017
(American Academy of Dermatology)

» Estimated 65,000 people die every
year (World Health Organization)

> $8.1 billion on treatments annually
(Guy et al., 2015)

» Immunotherapy, an antibody based
therapy

» Bispecific antibodies can lead T cells
to find tumor cells and kill them.
— CD3+receptoron T cells

— Tumor antigens on cancer cells
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Human Leukocyte Antigens Complex as
Melanoma Tumor Antigens

> Membrane antigens/protein (Parham et al., 1996)
» Limitations (Ebert et al., 2009)
—Not expressed in all tumor types

—10% of potential targets (immunocore)

» Human Leukocyte Antigen (HLA)
—Presents proteasome processed peptides
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Melanoma-Associated Antigen 3 (MAGE-A3)

» MAGE-A3
— Expressed in 60-70% of melanoma

patients (Jia et al, 2011) &
— Myeloma, lung, and gastric cancer
(Rammensee et al., 2013) [_
Challenges 2

Thousands of other intracellular proteins.

> Only a fraction of the proteosome processed
peptides are presented by HLA.

» The rules for peptide generation and
presentation remain elusive (Darow et al., 1989)

» 1 HLA complex in every 50,000-100,000 HLA

complexes contain a tumor antigen (Reinherz et
al., 2015).

» Determine peptide sequence of tumor antigen
for cancer immunotherapy

Cancer Cell




Research Objective

»Overall objective: |dentify melanoma specific antigens as targets
for generating bispecific antibodies for cancer immunotherapy

»Specific Objectives: Use mass spectrometry (MS) to identify
HLA presented peptides derived from the MAGE-A3 protein from

melanoma

— Optimize workflow to isolate tumor specific HLA peptides for
identification

—ldentify MAGE-A3 peptides from IM-9 (B lymphoblast) cell line

—ldentify MAGE-A3 peptides from IM-9 mouse xenograft tumors

—Determine copy number of HLA presented peptides on the surface of
IM-9 cells using targeted MS: Parallel Reaction Monitoring (PRM)



Schematic of Mouse Xenograft study for
MAGE A3 IM-9 Cells and Xenograft Tumors
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Optimizing the Elution Concentration For
Recovery of Peptides from Sep-Pak C18

A\

HLA Molecules were eluted with different percentages of acetonitrile (ACN) 30%,
35% and 40% from C18 Sep Pak

The HLA molecules showed up at 35% ACN
30% ACN is safe for eluting peptides from C18 Sep Pak
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MS/MS lon Mass Spectra Identifies Amino Acids of

Peptide Sequence

» MAGE HLA-peptides detected
from IM-9 Cells (in vitro) and IM-9
mouse xenograft (in vivo).

% of base peak
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» Detection on mouse xenograft
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Description Charge lon Score lon Score Length HLA-A02:01 Binding Affinity
MAGE-A1 2 25 20 9 5
MAGE-A10 #1 2 21 18 9 9
MAGE-A10 #2 2 20 16 10 20
MAGE-A10 #3 1 27 40 9 88
MAGE-A10 #4 2 (-) 28 9 11
MAGE-A12#1 2 23 16 9 3
MAGE-A3 #1 2 24 27 9 146
MAGE-A3 #2 2 27 33 9 12
MAGE-A3 #3 2 15 21 10 (-)
MAGE-A4 #1 1 24 29 10 292
MAGE-A4 #2 2 40 59 9 11
MAGE-C1 #1 1 48 27 8 (-)




Parallel-Reaction Monitoring (PRM) Allows to Quantify
Protein Targets with High Sensitivity and Selectivity

» PRM (MS/MS) targeted scan modes for flexibility in quantitation (walz et al,. 2015)

» Peptides with high copy numbers are more reliable targets because the antibody
has more targets (Peterson et al,. 2012)

PRM with the Q Exactive mass spectrometer
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Quantification of MAGE A3 (IM-9 Cells)

‘«‘ ' i Standard Curve
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MAGE-A3 Concentration (Determined by L/H
Ratio) was Used to Estimated Copies/Cell

Average Peak Area
MAGE A3 #1
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Average peak area was used to determine fmol amount of endogenous peptide
Using the standard curve from previous slide

59.9 fmol of MAGE A3105113 peptide detected from 1.0x108 IM9
cells
Estimated ~720 copies per cells
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Discussion and Conclusion

Established an optimized work flow to successfully capture the HLA complexes
and tumor specific peptides

MAGE peptides were successfully detected from Mouse IM-9 cells (in vitro) and
xenografts (in vivo) multiple times

More sensitive targeted mass spectrometry techniques allowed additional
confidence of the presence of MAGE A3 #1 and copy number estimation

— PRM analysis of IM9 cells have an estimated 720 copies/cell
* a peptide with ~500 copies/cell is a reliable target for antibodies (Lendvai et al., 2015)
* In the context of HLA, MAGE A3 #1's abundance makes it a possible target for
antibodies in cancer immunotherapy

Conclusion: Through mass spectrometry with an optimized workflow, novel
tumor specific peptide MAGE-A3 #1 presented by HLA was isolated, identified,
and quantified, which is going to be used as target for melanoma immunotherapy.
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Future Research

» Generate PRM data for other detected MAGE peptides

— MAGE A3 #2
— MAGE A4 #1
— MAGE A4 #2

» Verify MAGE-A3 #1 on additional xenograft mouse
tumors from different cell lines

» Determine if MAGE A3 #1 is present on human patient
melanoma tumors

» (Generate bispecific antibodies with identified peptides as
targets and test in vivo and in clinical trials

— CD3+receptoron T cells
— MAGE-AS #1 peptide in HLA complex on cancer cells
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