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Mouse model:
Lymphocytic choriomeningitis virus (LCMV) chronic infection.

Experimental approaches:
1) Anti-B7-1 and anti-B7-2 blocking antibodies;

2) CD28-deficient (CD28KOQO) CD8 T cells;
3) CD28 conditional deletion on CD8 T cells.
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LCMV chronically
infected mice
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v’ CD28loxlox mjce: loxP sites flanking exons
2 and 3 of murine Cd28.
(Zhang, J. Clin Invest 2013)

v’ CD28floxilox mjce crossed to Cre-ERT2
(ROSA26 locus).

v' Successful ubiquitous induction of Cre
activity and CD28 gene deletion after
tamoxifen administration.
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Proliferation of exhausted CD8 T cells following blockade
of the PD-1 pathway i1s CD28-dependent.

Our findings imply that CD28 signaling on exhausted CDS8
T cells would be essential for optimal PD-1 directed
cancer immunotherapy.
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Peripheral blood CD3+ CD8+ T cells
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« Most CD8 T cells in peripheral blood responding to PD-1 blockade
express CD28; but many CD8 T cells infiltrating human lung tumors are
CD28"ed =» Implies selective proliferation of CD28* tumor-specific CD8 T
cells during PD-1 therapy.

« CD28 expression on PD-1+ CD8 T cells and the presence of B7-
expressing antigen presenting cells could be potential biomarkers for
predicting efficacy of PD-1 directed immunotherapies.

« Positive signals (CD28) are necessary to reinvigorate exhausted CD8 T
cells during checkpoint blockade therapy (PD-1).
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Immunological analysis in peripheral blood may

help predict clinical outcome to PD-1 therapy

Absent, delayed
“‘Early PD-1+ or PD-1ne9

CD8 T cell response  CD8 T cell response

*Early =
within 4 weeks

B Partial Response
] Stable Disease
Bl Disease Progression

30.8%

N=14 N=13
Advanced NSCLC patients

Kamphorst et al, PNAS 2017



November 8-12 « NATIONAL HARBOR, MD

Emory Vaccine Center

Rafi Anmed
Koichi Araki
Andreas Wieland
Shu Yang
Tahseen Nasti

Bogumila Konieczny

EMORY
VACCINE
CENTER

%

EMORY

UNIVERSITY

Where Science Meets Hope

Acknowledgments

Winship Cancer Institute
Suresh Ramalingam

Rathi Pillai
Taofeek Owonikoko
Gabriel Sica

Lydia Koenig
Ke Yu

EMORY

WINSHIP
CANCER
INSTITUTE

This work was partially
supported by a pre-clinical
research grant from Merck

CANCER
RESEARCH
INSTITUTE

The Leader in Immunotherapy




