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2)R & D Center for Innovative Drug Discovery, University of Tsukuba
3) Surgery, Faculty of Medicine, University of Tsukuba
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Emerging insights into immune microenvironment in
plasma cell malignancies: Implications for immune
therapy and durable control

Madhav Dhodapkar, MD
Emory University, Atlanta, GA

Plasma cell malignancies such as multiple myeloma (MM) are characterized by progressive
growth of tumor cells in the bone marrow. It is well established that all cases of MM are
preceded by precursor states such as monoclonal gammopathy of undetermined signifi-
cance (MGUS). In prior studies, we and others have shown that the immune system medi-
ates specific recognition of these precursor states. Recent studies demonstrate that this
early recognition leads to early immune dysfunction, with emergence of features of T cell
exhaustion. This process is associated over time with attrition of stem-like memory T cells
expressing high levels of transcription factor TCF1. In addition to T cells, this also includes
early alterations in innate immune cells such as NK cells, and changes in the myeloid
compartment. Therefore co-evolution of hematologic malignancies such as myeloma begins
early in the pathogenesis of these tumors, starting with the precursor states. Application
of newer tools to analyze spatial aspects of immune microenvironment in MM reveals
that there is considerable spatial heterogeneity of infiltration both for tumor cells as well
as immune cells. These findings suggest similarities between immune microenvironment
in hematologic malignancies and that in solid tumors. We anticipate that these issues will
impact not just the outcome of patients treated with current therapies, but also impact
the durability of responses following immune redirection approaches such as bi-specific
antibodies and CAR-T cells.
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1979-1981 University of Indore, INDIA
1981-1987 M.D. All India Institute of Medical Sciences, New Delhi, INDIA
1987-1988 Intern, Internal Medicine, Sinai Samaritan Medical Center, Milwaukee, WI

1988-1990 Resident, Internal Medicine, St. Louis University Hospitals, St. Louis, MO
1990-1994 Fellow, Hematology & Medical Oncology, Mayo Clinic, Rochester, MN

1995-1998 Assistant Professor, Division of Hematology/Oncology & Myeloma
Institute, University of Arkansas Medical Sciences, Little Rock, AR

1998-2001 Assistant Professor, Laboratory of Cellular Physiology and
Immunology, The Rockefeller University, New York, NY

2001-2004 Assistant Professor, Laboratory of Tumor Immunology and
Immunotherapy, The Rockefeller University, New York, NY

2001-2006 Assistant Member, Hematology / Transplantation Service, Memorial
Sloan Kettering Cancer Center, New York, NY

2004-2007 Irene Diamond Associate Professor and Head of Laboratory,
Laboratory of Tumor Immunology and Immunotherapy, The
Rockefeller University, New York, NY

2007-2008 Leon Hess Associate Professor and Head of Lab, Lab of Tumor
Immunology and Immunotherapy, The Rockefeller University, New
York, NY

2008-2018 Arthur H. and Isabel Bunker Professor of Medicine, Yale University,
New Haven, CT

2008-2018 Professor of Immunobiology, Yale University, New Haven, CT

2018 Professor, Hematology and Medical Oncology, Emory University
School of Medicine, Atlanta, GA

2018-present  Director, Winship Center for Cancer Immunology

2018-present  Anise McDaniel Brock Chair of Hematology and Medical Oncology,
Emory University, Atlanta, GA

2018-present  Georgia Research Alliance Eminent Scholar in Cancer Innovation
2020-present  Co-Leader, Cancer Immunology Program, Winship Cancer Institute

Brief Biography
Dr. Madhav Dhodapkar is the director of Winship Center for Cancer Immunology,
Anise McDaniel Brock Chair, Georgia Research Alliance Eminent Scholar in Cancer
Innovation and professor of Hematology and Medical Oncology in the Emory
School of Medicine. He also co-leads the cancer immunology program at Winship
Cancer Institute. Prior to moving to Emory in 2018, Dhodapkar served as chief of
hematology, the Arthur H. and Isabel Bunker Professor of Medicine (Hematology),
and professor of immunobiology at Yale University School of Medicine. An expert
in cancer immunology, he also was co-director of the Cancer Immunology Program
within the Yale Cancer Center. Dr. Dhodapkar's research focuses on how the immune
system regulates the progression from precursor lesions to cancer as well as the
mechanisms of treatment sensitivity and resistance to cancer immunotherapy and
biology of dendritic cells.

Dr. Dhodapkar earned his medical degree from the All India Institute of Medical
Sciences in New Delhi, India, and completed his fellowship in oncology at the Mayo
Clinic in Rochester, Minnesota. Prior to Yale, Dhodapkar served on the faculty at
Memorial Sloan Kettering Cancer Center and The Rockefeller University in New York.
He is a prior recipient of several awards including the NIH Director’s Transformative
Research Award and the NCI Outstanding Investigator Award.
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Innate immune components critical to the effect of oncolytic virus therapy with HSV-1

OWH &3 (Uchida shumpe V', 787 582, Wi |)Y, 2B #BEY, e B,
M HIEY
1 EIKZ EEEE IR - o - [FkasARl=
2) B{EFRTAT e EmEREME Y Y — SRl aEmRT — A
3) BHRATE SHSCERIAZTT
4) KRS ez 70T« PRt~y —
5)BREAF ERFMEA LnEBERR T Y — LD ABEDE

[BE - BHY)] &= THIRZ2SAEEMN 7 4 )V A (oncolytic virus : OV) (&, IE#E ML CTHE
SRS R L CHEEN 2R MBI R BT 5 & &b 12, EEMEO
immunogenic cell death ®FFER OV BEIZ X 2 BIRTIE R ORI X 1) JEE B o G0z %] B
B 2378 L. Cancer-Immunity Cycle Z%FR L M &85 L E 2 5N 5, HE=MR0EET
FHIE 2 herpes simplex virus (HSV) -1 T 5 GATAIHEAMARRRIBIE 2] L CTEv G sz
RLTBY., E5IE L DEBHE~OICHPHIFES N T L, —FTHSV-10~ 7 AEEHTE~
DIEGERYZEDTENT2, Y7 A in vivo OFEERR Z F 72 OV LD 051 22 FEAT SR #EC &
0. ZOEOERTFIEVEZICHL AR > T, 2 TR 41X HSV-1 OEGCE T %
ZHAETH S b nectin-1 2~ 7 AEEHINIRICHEB E . in vivo TOV#EEZIT) ZLDT
EDEWEBRET VAL, SOICKMEORIET VR—f 2 e RELIYTAZHNWLZ L
THSV-17 A WAFED in vivo (2 BT 5 0EFINERETORE WS T 52 L 2 BiR
L7z

[HiE] C57TBL/6~ 7 AHRD ) ¥/ ffifakk EL4 12 ovalbumin (OVA) K UMtk nectin-1 %
FHEH72 E G7-OVA-nectin-1 %~ 7 A OWMIEEE TSR L. BE5EO4E 2R L 720
BIZHBIORES; DA T-01 (G4TA & FFR OB R T-Z % #i L 72 HSV-1) 2 x 10°PFU (plaque-
forming unit) % 2 BIMES NS EFERS- LT BREICESGO RS S 2ME Lz, FFHE0%E
Br% C57BL/6~ 7 AHIk BB A E ik B16-OVA-nectin-1 % iV CT1To 720 2 T,
FIE DNA © 3 —REDOT ¥ 75 =431 TdhhH STING D/ v 77 b~ AR, Toll K%
TR (TLR) DT ¥ 7% =451 Tdr b MyD88 D/ v 7 77 b= A% TG 2175 720
[#£R] T-01dE=zHTH 5 E. GT-OVA, B16-OVA (X, & b nectin-1 D#EfzTEAIZ X
") in vitro C T-0112 £ 2 &Mz R %R L7zo C57BL/6~ 7 AL L 72K F BB 0 Frfaliz
T-01 %¥ 53 % & &G MOREE OHE/NOD 270 &3 SO O &S O F B kNS 70 517z,
FHANESE TlE T-01 7 AV R 3 E N0 o 725 B16-OVA-nectin-1 & V272555 T STING
Ty My A TG SO T-0112 & A iEEDFE2NES L. MyD88 / v 7 77
b~ 7 A TUEH G OGHEN AR DOWEG NN 2T PO BN OGEHRNARANE L L 720

[ZER] 2SAWGHRH HSV-1 & FH /oo AV AR, $e 550~ O 3 7 Bofllazh 512 2
T, STING &= TLR 2% /r L CER SN L &S MEOPUEE ERISIZ & > T Bz
NOPUHESENRE L7253 2 L AVRB S N7z,
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