
relevance for GCB-DLBCL (in particular,
EZB-DLBCL), at least during early
stages of lymphoma development,
when the lymphoma cells or their pre-
cursors obtain the AGSs through
somatic hypermutation. The signaling
is distinct in ABC-DLBCL vs GCB-
DLBCL and causes moderate AKT path-
way activation in GCB-DLBCL, which is a
hallmark of tonic BCR signaling. Consid-
ering the known moderate toxic effect of
BCR pathway inhibition in GCB-DLBCL, it
remains unclear how effective inhibition
of, for example, DC-SIGN binding to the
AGS of DLBCL would be. Finally, Chiodin
et al have broadened the picture of
human B-cell lymphomas in which the
BCR is involved in lymphoma pathogene-
sis. Besides several lymphoma types with
BCRs specific for autoantigens or foreign
antigens,3 follicular lymphomas, and
GCB-DLBCL represent a situation inwhich
the BCRs are modified so that they can
receive chronic stimulation by switching
from stimulation through the original cog-
nate antigen to a lectin-mediated stimula-
tion of sugar-modified BCR (see figure).

Conflict-of-interest disclosure: The author
declares no competing financial interests. n

REFERENCES
1. Chiodin G, Allen JD, Bryant DJ, et al.

Insertion of atypical glycans into
the tumor antigen-binding site
identifies DLBCLs with distinct origin
and behavior. Blood. 2021;138(17):
1570-1582.

2. K€uppers R. Mechanisms of B-cell lymphoma
pathogenesis. Nat Rev Cancer. 2005;5(4):
251-262.

3. Thurner L, Hartmann S, Neumann F, et al.
Role of specific B-cell receptor antigens in
lymphomagenesis. Front Oncol. 2020;10:
604685.

4. Zhu D, McCarthy H, Ottensmeier CH,
Johnson P, Hamblin TJ, Stevenson FK.
Acquisition of potential N-glycosylation
sites in the immunoglobulin variable
region by somatic mutation is a
distinctive feature of follicular
lymphoma. Blood. 2002;99(7):
2562-2568.

5. K€uppers R, Stevenson FK. Critical influences
on the pathogenesis of
follicular lymphoma. Blood. 2018;131(21):
2297-2306.

6. Young RM, Phelan JD, Wilson WH, Staudt
LM. Pathogenic B-cell receptor signaling in
lymphoid malignancies: new insights to
improve treatment. Immunol Rev. 2019;
291(1):190-213.

7. Chapuy B, Stewart C, Dunford AJ, et al.
Molecular subtypes of diffuse large B cell
lymphoma are associated with distinct

pathogenic mechanisms and outcomes
[published correction appears in Nat
Med. 2018;24(8):1292]. Nat Med. 2018;24(5):
679-690.

8. Schmitz R, Wright GW, Huang DW, et al.
Genetics and pathogenesis of diffuse large
B-cell lymphoma. N Engl J Med. 2018;
378(15):1396-1407.

9. Wright GW, Huang DW, Phelan JD,
et al. A probabilistic classification

tool for genetic subtypes of diffuse large
B cell lymphoma with therapeutic
implications. Cancer Cell. 2020;37(4):
551-568.e14.

10. Strout MP. Sugar-coated signaling in follicular
lymphoma. Blood. 2015;126(16):1871-1872.

DOI 10.1182/blood.2021013629

© 2021 by The American Society of Hematology

LYMPHOID NEOPLASIA

Comment on Alameda et al, page 1583

Why is amyloidosis not
multiple myeloma?
Jill Corre | Institut Universitaire du Cancer de Toulouse Oncopole; Institut
National de la Sant�e et de la Recherche M�edicale

In this issue ofBlood, Alameda et al provide a transcriptomic atlas of successive
stages of normal plasma cell development. They show that plasma cells from
patients with light-chain amyloidosis (AL) most closely resemble secondary
lymphoid organ plasma cells (SLO-PCs), whereas multiple myeloma (MM) cells
are closer to peripheral blood plasma cells (PB-PCs) and newborn bonemarrow
plasma cells (BM-PCs).1

AL and MM share a common causal root,
namely, the presence of clonal malignant
plasma cells in the bone marrow, but the
behavior of these cells differ, leading to
profoundly different clinical consequen-
ces. In the first case, the clonal plasma cells
do not accumulate but induce the deposi-
tion of light chains in various organs as
amyloid fibrils. The deposition of amyloid
fibrils is independent of the tumor burden,
which is true for all monoclonal gammopa-
thies of clinical significance.2 In the case of
MM, clonal plasma cells accumulate in the
bonemarrow, leading to anemia andbone
destruction, among other harmful effects.
So far, attempts toexplainwhy thesediffer-
ences occur have not been very successful.
t(11;14) is more common in AL compared
with MM (�60% vs 20%). However, it is
also seen in plasma cell leukemia, making
3 strikingly different disorders with the
same translocation. This important finding
prompted the evaluation of venetoclax for
the treatment of AL.3 The same Navarra
team and others have recently shown that
the genomic landscape of AL is character-
ized by the same heterogeneity as that of
MM.Noneof the fewdifferencesobserved
in terms of mutations and copy number
abnormalities were sufficient to explain
the clinical presentation of amyloidosis,
suggesting that the explanation may not

lie in the biology of the tumor plasma
cell.4,5 A return to physiology of plasma
cell development was clearly warranted .

In this issue of Blood, Alameda et al per-
formed RNA sequencing of SLO-PCs,
PB-PCs, and BM-PCs from healthy adults
and observed 13 transcriptional programs
(TPs) during themigration and transition of
plasma cells through SLO, PB, and BM.
This atlas is a wealth of information for
researchers exploring the physiology of
long-lived immunoglobulin-producing
plasma cells, including unprecedented
data on the ectoenzyme CD39 as a dis-
criminatory biomarker of newborn BM-
PCs.

The origin of monoclonal gammopathies
is an old and never resolved debate: is it
circulating postgerminal center B cells or
long-lived BM-PCs? By comparing these
physiological TPs, the authors show that
tumor PCs of 46 MM, 37 AL, and 6 mono-
clonal gammopathies of undetermined
significance express signatures from
SLO-PCs, PB-PCs, newborn BM-PCs, and
long-lived BM-PCs. However, a predomi-
nant TP from SLO-PCs was expressed in
AL, and from both PB-PCs and newborn
BM-PCs in MM (see figure). What about
at the cellular level? With Wang's recent
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study, we are here faced with the first
available pieces of data of single-cell RNA-
seq data in AL.6 As in MM, the authors
observed a predominant TP expressed
by many tumors PCs, but with significant
single-cell diversity because most
described TPs were detectable in small
numbers of tumor PCs. This demonstrates
once again the extraordinary organization
of this tumor, a kind of army made up of
different infantry regiments specialized in
all useful areas (invasion, survival, etc).
The regiment that predominates at the
time of analysis (snapshot of a dynamic
process) has been selected for the needs
of a given battle with the enemy. Here,
however, there is no question of treatment
as yet, because we are only dealing with
patients at diagnosis; the only enemy to
possibly fight is the antitumoral microenvi-
ronment. However, it is easy to imagine
that chemotherapy could favor the selec-
tion of a resistance TP, as described in
melanoma.7 The next step could be to
identify underlying (epigenetic?) mecha-
nisms of this transcriptional diversity.
Once again, what single-cell sequencing
technology is showing us makes us dizzy
by suggesting that when the transcriptome

seems to change in the bulk of the tumor,
the reality may be the selection of a minor-
ity clone that was already expressing the
needed transcriptome. So, like a Swiss
Army knife, plasma cell disorders come
equipped with all the tools needed to
fend off the chemotherapy onslaught
used to try to defeat it.

However, why is amyloidosis not MM?
This study paves the way to answering
this question, notably by highlighting the
role of overexpression of genes linked to
protein N-linked glycosylation (physiolog-
ically turned off when SLO-PCs egress to
PB) and downregulation of genes related
to ribosomes biogenesis (physiologically
turned on when SLO-PCs egress to PB).
Finally, Alameda et al wandered if pre-
dominant TP of tumor cells can translate
into the clinic. Data presented suggest
that patients with AL and MM whose
tumors cells are enriched with immature
profile display inferior outcome, indepen-
dently of high-risk cytogenetic. Even if
this work will not definitively close the
old debate about origin of gammopa-
thies, it undoubtedly brings some new
insight into how cell of origin influences

clinical behavior of tumor, as in the well-
known case of chronic lymphocytic
leukemia.8,9
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TPs related to normal PCs differentiation assigned to tumor PCs from patients with AL, MM, and monoclonal
gammopathy of undetermined significance (MGUS), based on significant correlation levels. The numerical dis-
tribution of the TPs is represented in disease-specific pie charts. See the complete supplemental Figure 1B-C
in the article by Alameda et al that begins on page 1583.
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