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New immunotherapeutic
target in myeloma
Wee Joo Chng | National University Health System; National University of
Singapore

In this issue of Blood, Anderson et al identified a new membrane associated
antigen, semaphorin-4A (SEMA4A), which is a strong candidate for immuno-
therapy in myeloma. They used an interesting strategy to prioritize potential
candidate targets for immunotherapy1: mass spectrometry-based plasma
membrane profiling of cells from myeloma patient and myeloma cell lines
coupled with a novel vector-based prioritization score of antigens detected.

Immunotherapy is a broad term encom-
passing different therapeutic strategies
that helps the patient’s immune system
fights cancer. It has had a great impact
in treating cancers and comes in 7 differ-
ent formats:

1. Monoclonal antibodies that
engage with natural killer cells or
macrophages to induce antibody-
dependent cellular cytotoxicity or

macrophage-dependent cellular
cytotoxicity, respectively. Exam-
ples include rituximab (anti-CD20)
and daratumumab (anti-CD38).

2. Antibody drug conjugates (ADCs),
in which the antibody homes to
the tumor cells to selectively
deliver conjugated cytotoxic drugs
to the tumor. This requires the
antigenic target to be internalized

so that the drug carried by the
antibody can be internalized to kill
the tumor cells. An example is
belantamab mafodotin, which tar-
gets the B-cell maturation antigen
(BCMA). A related format is radio-
immunotherapy, in which radioiso-
topes are delivered to tumor cells.
An example is 90Y ibritumomab
tiuxetan targeting CD20.

3. Bispecific T-cell engagers, which
have 2 binding domains, 1 target-
ing the antigen on the tumor cells
and the other targeting T cell, so
that the T cells are brought close
to the tumor cells and may be
activated to eradicate the tumor
cells. An example is blinatumo-
mab targeting CD19.

4. Chimeric antigen receptor T cells
(CAR-T), in which T cells from
donors (autologous or allogeneic)
are modified with the introduction
of a CAR construct compromi-
sing a targeting scFV (similar to
antibody-binding sequences) and
intracellular T-cell signaling and
activation domains. When these
modified T cells bind to the
protein targets, they are acti-
vated to kill the tumor cells.
Examples include tisagenlecleu-
cel (targeting CD20) and ide-
cabtagene vicleucel (targeting
BCMA).

The above 4 formats are based on anti-
body binding and require a membrane-
associated protein that binds to the
therapeutic agent (see figure).

5. Cancer vaccine, in which tumor-
specific antigens are used to
help the immune system learn to
recognize and react to these
antigens and destroy the cancer
cells that contain them.

6. Checkpoint inhibitors, which are
drugs that block the immune
checkpoint proteins to increase
the activity of T cells that may be
exhausted in cancers. An exam-
ple is the PD1 inhibitor

7. Cytokines, such as interferons
and interleukins, which can acti-
vate immune response against
cancer.
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Ideal cancer antibody target
Expressed on membrane (can be internalized)
Not expressed in normal tissue and cellular counterpart
High density of expression
Needed for tumor cell survival (unlikely to be deleted)
Minimal or no shedding

Ideal cancer target for antibody-based immunotherapy with the various formats available once a good target
and antibody is developed. Professional illustration by Somersault18:24.
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In myeloma, several of these immuno-
therapies are now in the clinic and have
improved outcomes. These include dara-
tumumab, an anti-CD38 antibody, and
elotuzumab, a monoclonal antibody tar-
geting SLAMF7.2 More recently, BCMA
has been identified as a key target in
myeloma and used as a platform for
different immunotherapy formats.3 Belan-
tamab mafodotin was the first BCMA-
targeting agent approved for myeloma.
BCMA CAR-T has shown remarkable
activity, with the first, idecabtagene
vicleucel, approved for clinical use.4

BCMA bispecific T-cell engagers have
also shown activity in myeloma and sev-
eral are in clinical trials. Other targets,
GPRC5D and FcRH5, have also shown
promise.5

However, none of these treatments is cur-
rently curative. Loss of therapeutic activity
eventually happens through various mech-
anisms, including antigen loss through
shedding or even genetic deletions,6 as
well as interference by soluble ligands.7

Therefore, the identification of additional
targets is important for salvage therapy
following relapse from existing immuno-
therapy. The use of combinations of tar-
gets may also provide broader antigen
coverage that may improve outcomes.

In this context, the current work is impor-
tant for a few reasons. The authors iden-
tified a new immunotherapeutic target,
SEMA4A, that has higher expression
than BCMA and SLAMF7 in myeloma
cells and is rapidly internalized, making it
a good target for ADCs. ADCs are worth
further exploration in myeloma because
they do not rely on the immune system
of the patients, which tend to be
impaired from treatment and disease.
SEMA4A may also be a good target
because it has minimal shedding and
seems to be essential to the survival of
myeloma cells, making it less likely to be
genetically deleted. In addition, the
techniques used by the authors can be
replicated in other cancers. Their vector-
based scoring system to prioritize candi-
date proteins is flexible, allowing for
adjustment of the parameters used and
the weightage assigned to each parame-
ter. In the current study, the 3 parame-
ters used included high expression in
myeloma cells, low expression in normal
tissues, and the size of ectodomain as a
surrogate for the number of unique
B-cell epitopes. Despite the use of this
scoring system, SEMA4A is also

expressed in normal plasma cells and
may be a marker of late B-cell differentia-
tion. It is also expressed to some extent
on monocytes. Although it is true that
plasma cell and monocyte depletion may
not lead to significant short-term toxic-
ities but there may be long-term immu-
nosuppression, including inadequate
immune response to vaccination, particu-
larly with long-term continuous use or
persistence in the case of CAR-T. This
has been highlighted by current studies
of response to COVID vaccination in
patients with myeloma treated with
daratumumab and BCMA targeting
therapies.8

The identification of membrane antigens
or epitopes that differentiate malignant
from normal cells remains an important
challenge.9 Most, if not all, antibody-
based immunotherapeutic targets are
antigens that are also expressed on nor-
mal cellular counterparts. Therefore,
although effective in eradicating the
blood cancer cells, these immunothera-
pies also significantly affect normal
immune cells, resulting in significant
immunosuppression with increased risk
of infections. We may need to look
beyond proteins but also cancer-specific
modifications on the proteins.10
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Firing up chromatin to
forge T-ALL
Mark Y. Chiang | University of Michigan School of Medicine

In this issue of Blood, Antoszewski et al report that the transcription factor
T-cell factor 1 (Tcf1) remodels chromatin in Notch-activated early hematopoi-
etic progenitor cells to promote transformation through oncogenes like MYC.1

In 1957, Francis Crick put forth the
central dogma of information flowing
from DNA to RNA. Since then, we
have learned that this process, called
transcription, is tightly regulated in highly
complicated structures. In the current

model of transcription, sequence-specific
transcription factors bind DNA, forming
macromolecular complexes that displace
nucleosomes at promoter and enhancer
elements. Next, chromosomal looping
brings enhancers into proximity of the
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