
 

Friend or foe? The immune system
collaborates with blood cancer cells
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Non-LGLL T cell populations are more mature, clonal, and cytotoxic in T-LGLL
compared with T cells of healthy controls and patients with other cancers. a
UMAP representations of non-leukemic CD45+ sorted cells from 11 T-LGLL, 6
healthy, 4 CML, 4 CLL, 2 RCC, and 1 NSCLC samples profiled from peripheral
blood with 10X technologies, where different colors indicate clusters. Density
estimates showing the overlapping dots for each cohort are presented on the
right. b Differentially abundant non-leukemic clusters (from panel a) between
patients with T-LGLL (n = 9) and patients with other cancers (n = 11, upper
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panel) and T-LGLL and with blood cancers (n = 8, lower panel). The horizontal
line indicates P = 0.05, as calculated with two-sided Mann-Whitney test. c
Percentage of mature effector memory CD4+CD57+ cells out of CD4+ T cells in
T-LGLL (n = 6) as compared with healthy controls (n = 6) in the flow cytometry
cohort. P-values were calculated with two-sided Mann-Whitney test. d
Percentage of proliferating CD4+ T cells out of CD4+ T cells measured with
CFSE dilution after stimulation with either TCR ligation or TLR stimulation in
patients with T-LGLL compared with healthy controls in the flow cytometry
cohort. P-values were calculated with two-sided Mann-Whitney test. e Left:
Clonality index (Gini, higher denotes more clonal) in CD8+ sorted populations
from T-LGLL (n = 10), rheumatoid arthritis (RA) (n = 32), and healthy controls
(n = 38) profiled with TCRβ-seq. Middle: Clonality index in non-leukemic TCR-
repertoires of mononuclear cell (MNC) samples in patients with T-LGLL (n =
38) and healthy controls (n = 785). Right: Clonality index in non-leukemic TCR-
repertoires of MNC samples in STAT3 mutated (mt) (n = 26) and wild-type (wt)
(n = 39) patients. P-values were calculated with two-sided Mann-Whitney test.
Credit: Nature Communications (2022). DOI: 10.1038/s41467-022-29173-z

According to the latest international assessment, one in two persons will
develop cancer at some point in their life. Blood cancers and other
previously rare cancer types are also becoming increasingly common in
the population. The study of rare cancers is important not only for
improving the treatment of patients suffering from them but also
because it can teach us about what makes other cancers vulnerable.

One such rare type of blood cancer is large granular lymphocyte (LGL) 
leukemia, where the body's own immune cells, T cells, form the cancer
cells. LGL leukemia is rarely fatal, but it causes several chronic
symptoms, including an increased infection risk, anemia and joint pain.

The symptoms are thought to be caused by the LGL cancer cells
attacking the body's own tissues. In fact, LGL leukemia resembles 
autoimmune diseases. Current therapies are usually not curative, and
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patients' symptoms return quickly.

"Our research group demonstrated 10 years ago that LGL cancer cells
typically have a mutation in the STAT3 gene, a finding that is now used
to diagnose this disease worldwide," says Professor of Translational
Hematology Satu Mustjoki from the University of Helsinki.

"Researchers have previously analyzed primarily LGL cancer cells, but
we wondered whether other cells of the patient's immune system could
also have a role in this disease," says Doctoral Researcher Jani
Huuhtanen, LicMed, from the University of Helsinki and Aalto
University.

Technical research solutions and research datasets in
a key position

According to the researchers, separating normal cells associated with the
immune system from blood cancer cells by traditional methods has
proven to be extremely difficult, since, for example, in the case of LGL
leukemia, cancer cells bear a very close resemblance to normal T cells
found in blood.

New single-cell techniques have enabled a breakthrough that has made it
possible for researchers to examine individual cells one at a time. With
these techniques, the researchers were able, for the first time, to separate
cancer cells from normal T cells and compare them with each other.

"Single-cell techniques open up entirely new avenues for research," says
Docent of Immunology Tiina Kelkka from the University of Helsinki.

"But we still needed a large patient cohort, which is hard to gather in rare
diseases. Thanks to our research group's international collaboration
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network, we were able to compile a dataset of almost 200 LGL leukemia
patients' samples from Finland, Germany, Italy, the U.S. and Japan," she
adds.

Locking on the immune system and novel therapies

The study, conducted with this extensive dataset and published in Nature
Communications, proved the group's assumptions to be correct: in LGL
leukemia, the whole immune system, not just the LGL cancer cells, is
clearly distinct from other cancers.

"The immune system in these patients is overactivated and keeps giving
the tumor cells cues to keep growing as well as provides them with a
favorable environment," says Doctoral Researcher Dipabarna
Bhattacharya from the University of Helsinki.

The findings suggest that current therapies for LGL leukemia should
target the whole immune system, not only the cancer cells, to increase
the quality of life of patients.

"We believe that similar findings will be made in other cancers. In fact,
our goal is to use the same techniques to decipher the role of the immune
system in other cancers too," Jani Huuhtanen says.

  More information: Jani Huuhtanen et al, Single-cell characterization
of leukemic and non-leukemic immune repertoires in CD8+ T-cell large
granular lymphocytic leukemia, Nature Communications (2022). DOI:
10.1038/s41467-022-29173-z
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