
In a population-level analysis, Cheloor Kovilakam et al found that nonsynonymous germ line DDX41 variants were present in 1 in 129 individuals and DDX41-GPV were present
in 1 out of 430 adults in the UK Biobank. In addition, the DDX41-GPV variant type influenced the risk of MDS/AML, with truncating and start-loss alterations conferring the
highest risk. Professional illustration by Somersault18:24.
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et al suggests that hematologic indices
and somatic sequencing may identify
individuals at higher risk of MDS/AML.
Prospective longitudinal studies incorpo-
rating error-corrected DNA sequencing
are needed to develop improved
prognostic models and evidence-based
surveillance recommendations for DDX41-
GPV carriers. Lastly, the prospect of donor-
to-recipient transmission of DDX41-GPV is
concerning given the known risk of donor
cell leukemia.10 Urgent registry-level
studies are required to determine the
impact of DDX41-GPV transmission on
transplant outcomes. Indeed, this also
raises additional questions regarding the
utility and ethical considerations of routine
DDX41 genotyping in the evaluation of
transplant donors, which also warrant
investigation.

In summary, the study by Cheloor
Kovilakam et al significantly advances
our understanding of the population
prevalence and myeloid malignancy
risk associated with DDX41-GPV. It also
demonstrates the utility of leveraging
existing population-scale genotype/pheno-
type data to address clinically relevant
questions related to germ line predispo-
sition to hematologic neoplasms.
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Birtamimab: a new
amyloidosis treatment?
Antoine Huart | University Hospital of Toulouse

In this issue of Blood, Gertz et al1 report a post hoc analysis of patients with
severe cardiac amyloid light chain (AL) amyloidosis treated in the VITAL trial,
a phase 3 randomized, double-blind, placebo-controlled clinical trial assessing
the efficacy and safety of standard of care (SOC) chemotherapy plus
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birtamimab, a humanized antibody designed to eliminate the toxic light chain
(LC) oligomers and deposits (see figure). They found reduced all-cause
mortality at 9 months for the subset of patients with Mayo stage IV car-
diac AL amyloidosis receiving birtamimab compared with the placebo
group.1,2
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AL amyloidosis remains a very serious
disease. Staging, especially of cardiac
involvement through simple markers
(troponin, proBNP), now identifies
patients with a high risk of death. Mayo
stage IIIB and IV patients have a median
overall survival of only a few months.

There are 2 active areas of novel thera-
peutics for the management of the treat-
ment of patients with amyloidosis. First, the
efficacy of chemotherapy has improved.
The randomized ANDROMEDA trial
demonstrated that the addition of daratu-
mumab, an anti-CD38 immunotherapeutic
agent, to chemotherapy (bortezomib,
cyclophosphamide, and dexamethasone)
in patients with Mayo stage I to IIIA dis-
ease increased thehematological response
rate (53.3% vs 18.1%) and improved the
cardiac and renal response (decrease in
proBNP and proteinuria) but without sta-
tistical significance on overall survival.3

Kastritis et al tested daratumumab in
monotherapy to stage IIIB patients and
showed a doubling or more of overall sur-
vival compared with a historical control.4

Thus, the mortality rate of stage IIIB/IV
patients remains high, and there may be a
concern that chemotherapy toxicity could
actually contribute to the problem by
destabilizing organ function. Second is the
addition of therapeutics specifically to
New therapeutic approaches in the treatme
reduce the formation of deposits or to
increase deposit clearance: The first trials
date from 1995, when Gianni et al
attempted tobreakdownamyloiddeposits
by cyclin derivatives, without clear suc-
cess.5 Epigallocatechin-3-gallate, a green
tea polyphenol, showed some efficacy in
reducing the volume of the left ventricle by
interfering with amyloid fibrillogenesis in
patients with cardiopathy6; however, no
additional studies were conducted.
Recently, Wechalekar et al used a strategy
against the serum amyloid P component
(SAP). After depletion of serum SAP by
miridesap, patients received dezamizu-
mab, a monoclonal antibody against SAP.
No improvement was found at 8 weeks of
administration of the product, and adverse
reactions like vasculitis were found.7

NEOD001, or birtamimab, is a humanized
monoclonal antibody directed against LC,
designed to neutralize toxic soluble LC
aggregates8 and deplete insoluble organ-
deposited amyloid via macrophage-
induced phagocytosis.9 It was tested in a
phase I/II trial of 27 patients who had
already received 1 or more lines of
chemotherapy. The tolerance and safety of
immunotherapywere excellent, and clinical
improvements were noted.10 The VITAL
trial tested the addition of birtamimab to
SOCbortezomib-based chemotherapy in a
phase 3 randomized double-blind trial in
nt of amyloidosis. Ig, immunoglobulin. Professional illustrat

5 OC
260 patients who were newly diagnosed.
The unpublished trial was prematurely
stopped at 9 months of treatment initiation
after a futility analysis.

In this study, Gertz et al extracted data
from the VITAL trial in a post hoc analysis of
77 stage IV patients (38 birtamimab/39
placebo) and found a difference in overall
survival in favor of birtamimab. Admittedly,
the statistical analysis must be viewed with
great caution, as the VITAL trial was not
designed for this analysis. The response to
chemotherapy was identical, but disap-
pointing, in both the birtamimab and pla-
cebo groups, with only 12 of 38 and 11 of
39 patients, respectively, achieving a
hematological response better than or
equal to a very good partial response at 3
months. This raises the question of the
impact of earlier, more effective chemo-
therapy on the study outcome.

In the end, this post hoc analysis does
suggest for the first time that there may
be efficiency to an antideposit molecule.
It therefore raises hope for the manage-
ment of the most serious cases of AL
amyloidosis. The small number of
patients (77 patients) and the short dura-
tion of the study requires further valida-
tion for this indication. Indeed, the
AFFIRM-AL study, a randomized phase
3 trial (2/1), will test birtamimab against
placebo + SOC, including daratumumab,
in 150 patients with stage IV amyloidosis
and will hopefully prove informative.
Finally, it should be noted that another
trial (CAEL) is under development to
test another immunotherapy antibody,
Macrophages
Phagocytosis
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11-1F4, directed against the amyloido-
genic serum light chains in patients with
stage IIIA and IIIB AL amyloidosis.
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Comment on Mobbs et al, page 1233

Pass the 12-LOX!
Enrico Di Cera | Saint Louis University School of Medicine

In this issue of Blood, Mobbs et al1 report high-resolution structures of the
enzyme 12S-lipoxygenase (12-LOX) obtained by cryogenic electron micro-
scopy. The study elucidates the oligomeric states, conformational plasticity,
and binding interactions of an intriguing enzyme involved in platelet activity
and thrombosis. The new knowledge may boost the development of
structure-based inhibitors.
y 2024
The enzyme 12-LOX is expressed in
platelets, where it promotes activation of
αIIbβ3, glycoprotein VI, and protease
activated receptor (PAR4), as well as in
human islets, epidermal keratinocytes,
and several tumor cell lines.2 For this
reason, 12-LOX constitutes an important
molecular target for the treatment of
thrombosis, heparin-induced thrombo-
cytopenia (HIT), and platelet-mediated
cancer progression. Many aspects of
the function of 12-LOX in platelet
biology and signaling remain incom-
pletely understood. There is insufficient
structural information and a lack of
selective inhibitors to be used in animal
models, where results from knockout
mice have been conflicting.3,4 As for
other proteins relevant to hemostasis
and thrombosis, advances in the struc-
tural biology of 12-LOX would afford a
better understanding of function and
eventually guide the development of
selective inhibitors for therapeutic
applications.

In this issue of Blood, Mobbs et al take
advantage of the unique features of
UMBER 14
cryogenic electron microscopy (cryo-EM)
in solving the structure of macromole-
cules under nativelike conditions. The
study captures the molecular plasticity of
12-LOX for the first time from structures
solved at very high resolution (1.7-2.8 Å)
and from particles imaged from the
same cryogenic grid. A snapshot of
12-LOX emerges with the protein
distributed among different oligomeric
forms and with the active site assuming
“open” or “closed” conformations. The
results are highly significant and will
impact future functional and translational
studies of this intriguing enzyme.

The structural organization of 12-LOX
recapitulates the fold of typical LOX
enzymes, with the active site housing a
catalytic nonheme Fe2+ atom bound to 3
conserved His residues.5 The entrance to
the active site is lined by an arched
helix and an α2 helix in an extended
conformation. Protein from a “dimer
peak” obtained from size exclusion
chromatography produces multiple high-
resolution cryo-EM structures of mono-
mers, dimers, tetramers, and hexamers of
12-LOX from the same cryogenic grid.

12-LOX, with individual monomers
assembled “head-to-toe” and stabilized
by Van der Waals interactions and
numerous H-bonds. The arrangement
confirms the results of previous small-
angle X-ray scattering (SAXS) analysis.6

New for the cryo-EM study is the eluci-
dation of higher oligomers of 12-LOX
that show how the arrangement of the
dimer is retained when tetramers and
hexamers are assembled as dimers and
trimers of dimers, respectively. The 2-
ring arrangement of the hexamer cre-
ates a pore with a diameter of ~30 Å,
which may have a physiological role and
should stimulate further investigation.
The hexamer is stabilized by a disulfide
bond, unlike the dimer and tetramer,
which suggests that formation of higher
oligomers of 12-LOX may be sensitive to
the oxidative environment of the cell.
The different oligomeric states of 12-
LOX likely regulate enzyme activity and
interaction with membranes. The active
site entrance and membrane-binding
residues are positioned on the same
surface in the 12-LOX dimer but are
covered by dimer-dimer contacts in the
tetramer and hexamer. Therefore, the
dimer may be the only active oligomer of
12-LOX. Notably, the individual subunits
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