
ADAMTS13

vWF Platelet

Schistocyte

Thrombotic microangiopathy and the brain. In iTTP, autoantibodies against ADAMTS13 (a disintegrin and metalloproteinase with a thrombospondin type 1 motif, member 13)
prevent the cleavage of VWF multimers, leading to microthrombus formation and endothelial damage and resulting in ischemic end-organ damage, particularly in the central
nervous system. SCIs are common in patients with iTTP while in remission and carry significant risks of associated morbidity and mortality. PTSD, posttraumatic stress disorder.
Professional illustration by Patrick Lane, ScEYEnce Studios.
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Targeting iron import to
treat ANKL
Dagmar Gotthardt | University of Veterinary Medicine Vienna

In this issue of Blood, Kameda et al show that aggressive natural killer cell
leukemia (ANKL) cells primarily engraft and proliferate in the liver and sug-
gest that the transferrin–transferrin receptor 1 (TfR1) axis may be a new
therapeutic target.1
ANKL is a rare hematological malignancy
characterized by a short-term clinical
course and a particularly poor prognosis.
It has a higher prevalence in Asia and
South America than in western countries.
It is frequently associated with reac-
tivation of Epstein-Barr virus, in addition
to the abnormal expansion of mature
natural killer cells.2,3 Although the
ontogeny of the disease is poorly
understood, 3 major groups of molecular
abnormalities are found: (1) activating
mutations of the JAK/STAT pathway, (2)
mutations resulting in epigenetic
dysregulation, and (3) impairment of
DNA repair or alterations in TP53.
Chemotherapy is the standard treatment
but only affords a median survival of 2 to
7 months. Allogenic stem cell trans-
plantation extends the survival of some
patients, but the overall success is
limited.2-4 There is an urgent need for
novel therapies and for preclinical
models to test their efficacy.

Kameda et al established patient-
derived xenograft (PDX) mouse models
that have infiltration of ANKL cells in the
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Targeting iron uptake as a new therapeutic option for ANKL. ANKL cells primarily engraft and proliferate in the
liver sinusoid. The liver stores iron, and ANKL cells upregulate the TfR1 to take up iron-loaded transferrin.
Inhibiting TfR1 by the monoclonal blocking antibody PPMX-T003 lowers iron import and deprives ANKL cells of
their iron content, reducing their survival and/or proliferation. Figure created with BioRender.com.
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bone marrow, spleen, and liver. In vivo
imaging and flow cytometric analysis of
the PDXs revealed that the ANKL cells
primarily engraft and proliferate in the
liver sinusoids and in the periportal areas
of the liver before spreading to the
spleen, blood, and bone marrow. They
confirmed the sinusoid and/or periportal
distribution of ANKL in the liver both in
the mouse model and in patients.1

Hepatosplenomegaly and liver dysfunc-
tion are also frequently observed in
patients with ANKL.3,4 Liver-derived
ANKL cells also showed a particularly
aggressive phenotype when compared
with spleen-derived ANKL from the PDXs,
and this was associated with a high
expression of MYC and Myc-regulated
genes. Analysis of RNA-sequencing data
and an interactome analysis between liver
cells and ANKL revealed an upregulated
expression of the Myc-regulated TfR1
gene in ANKL cells and suggested that
iron uptake via the transferrin-TfR1 axis
might represent a potential therapeutic
vulnerability (see figure).1
guest on 19 M
ay 2024
The TfR1 is a ubiquitously expressed
membrane glycoprotein that mediates
the cellular uptake of iron from the plasma
glycoprotein transferrin. Iron uptake
involves the binding of transferrin to the
transferrin receptor, followed by receptor-
mediated endocytosis.5 Iron is stored in
the liver and is a critical element in several
cellular functions, such as oxygen trans-
port, DNA synthesis and repair, and,
thereby, cell proliferation. There is accu-
mulating evidence that iron metabolism
plays a crucial role in cancer progression,
and many tumor cells show a higher
dependency on iron than healthy cells.6,7

Kameda et al performed an in vivo
CRISPR-Cas9 manipulation of the ANKL
PDXs to confirm that ANKL cells are
vulnerable to iron deprivation and that
the transferrin-TfR1 interaction between
liver cells and ANKL is a potential ther-
apeutic target. Treatment of the ANKL
PDXs with PPMX-T003, a humanized
anti-TfR1 monoclonal antibody, resulted
in a significantly enhanced disease
latency and in eradication of the disease
from the liver, although lesions remained
in spleen and bone marrow.

Novel therapeutic approaches, such as
immune checkpoint inhibitors and
cellular immune therapy, and targeted
approaches (eg, inhibiting the JAK/STAT
signaling pathway) are currently being
explored for the treatment of patients with
ANKL.3 PPPMX-T003 showed an accept-
able safety profile in a phase 1 clinical
trial.8 The study by Kameda et al provides
important insights into the iron meta-
bolism of ANKL and provides justification
for further clinical trials based on the idea
of targeting iron uptake via the TfR1
receptor axis to treat this fatal disease.
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ZDHHC21: a mitochondrial
vulnerability in AML
Aaron D. Schimmer | Princess Margaret Cancer Centre and University Health
Network

In this issue of Blood, Shao et al1 reveal that ZDHHC21-mediated palmitoy-
lation regulates oxidative phosphorylation and is essential for a subset of
acute myeloid leukemia (AML) cells.
Oxidative phosphorylation is a mitochon-
drial metabolic process by which cells
generate energy in the form of adenosine
triphosphate (ATP). Electrons generated
through the flux of metabolites through
the tricarboxylic acid (TCA) cycle are
transferred through a cascade of proteins
termed respiratory chain complexes. The
27 JULY 2023 | VOLUME 142, NUMBER 4 309
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