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The idea of exploiting the host’s immune system to treat 
disease dates back to the Ebers Papyrus of ancient Egypt.1 
Immunotherapy relies on the insight that the immune system 
plays an essential role in many diseases. In recent decades, 
a large body of work from across the globe has advanced 
 numerous immunotherapies into clinical practice, from cancer 
to multiple sclerosis. This past year STEM CELLS has been 
at the forefront of this field through publishing  numerous 
 papers that have further advanced this exciting field.

Mesenchymal stromal cells (MSCs) were first identified 
in the bone marrow by Tavassoli and Crosby in the 1960s,2 
with the term “MSC” first being coined by Kaplan in 1991.3 
In the years since, MSC-like cells have been found in multi-
ple tissue compartments throughout the body. They are well 
characterized for their immunoregulatory properties in vari-
ous disease models and clinical trials.4

Recently, Na Song from Khalid Shah’s laboratory published 
a rigorous review of the literature and clinical findings sur-
rounding the application of MSCs in severe cases of COVID.5 
These findings indicate that MSCs have the potential to at-
tenuate the cytokine storm that occurs in patients with severe 
cases of COVID. They also outline several clinical trials that 
are currently underway which employ MSC to treat COVID 
(NCT04313322, NCT04428801, NCT04336254).

Another exciting area of research exploring MSCs as im-
munotherapy is in the realm of type 2 diabetes mellitus. Chen 

et al recently published a fantastic review of this growing 
body of research, including an examination of MSC-derived 
extracellular vesicles, sometimes referred to as exosomes.6 In 
this review, the authors outline the underlying mechanisms of 
MSC-mediated immune modulation, focusing on their para-
crine effects. They also provide an excellent summary of the 
current preclinical and clinical investigations of MSC-based 
therapies for T2DM.

Recessive dystrophic epidermolysis bullosa (RDEB) is a dis-
ease in which the skin barrier is disrupted and often presents 
with blistering of the skin. RDEB is a monogenetic disease 
that results from biallelic mutations in the COL7A1 gene 
encoding for type VII collagen. Riedl et al recently published 
their work in STEM CELLS which demonstrates Hox genes 
are differentially expressed in RDEB.7 These Hox genes, 
including HOXA3, alter the migratory and skin homing 
properties of a dermal-derived population of MSCs (DSCs), 
which are positive for ABCB5 (ABCB5+ DSCs). This work 
includes an examination of MSCs immunomodulatory effects 
on macrophages.

T and B cells are 2 key populations that mediate key lympho-
cyte activation components. Recently, Zidan et al published 
their work in STEM CELLS, demonstrating that urinary-
derived MSCs (USCs) suppress the proliferation of T and B 
cells that have been activated via anti-CD3/CD28.8 However, 
interestingly, USCs increased the proliferation and antibody 
secretion of resting B cells. The authors note that this intrinsic 
B-cell stimulatory capacity of USCs opens up new possibilities 
for their therapeutic use in conditions where B cells activation 
is required, for example, cancer immunotherapy.

Radiotherapy (RT) is still a standard cancer treatment, with 
around half of solid-tumor cancer patients being irradiated in 
the course of their disease.9-11 RT has immunological effects 
reshaping the tumor microenvironment, but often fails to e-
licit potent anti-tumor immune responses as these effects 
can be immunostimulatory and immunosuppressive. Cancer 
stem cells (CSCs) are a vital cellular population in this re-
gard. CSCs can be resistant to RT therapy. Rückert et al re-
cently published an excellent review of this exciting area of 
research.9 The authors propose combining RT with other 
treatments such as hyperthermia or immunotherapy might be 
necessary to eradicate these radioresistant CSCs. The authors 
also discuss numerous clinical trials involving the combina-
tion of RT with immunotherapy.12-14
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PD-L1 is an immune checkpoint receptor that plays a  
crucial role in many cancers’ ability to regulate immune ac-
tivation within the tumor microenvironment negatively. 
The immunosuppressive properties of immune checkpoint 
proteins such as PD-L1 are critical to tumor progression. Kou 
et al demonstrate that the expression of PD-L1 increases as 
stem cells differentiate and lung cancer cells lose their plastic-
ity.15 They also report that TGF-β induces PD-L1 expression 
and concurrently reduces the expression of one of the key 
stem cell and plasticity genes, SOX2.

In certain types of cancer, tumors may regress after al-
logeneic hematopoietic stem cell transplantation (HSCT), 
when donor lymphocytes attack the tumor. This phenom-
enon is referred to as the graft-versus-tumor effect (GVT). 
Unfortunately, GVT is frequently limited by poor speci-
ficity or the low frequency of tumor-specific lymphocytes, 
resulting in an incomplete and unsustained anti-tumor re-
sponse. Barisic and Childs published a review of the preclin-
ical and clinical research in this area.16 The review focuses 
on the lessons learned from clinical trials, which hold po-
tential for creating more tumor-specific immunotherapies, 
which may allow for greater efficacy and enhanced safety 
profile.17-25

Toll-like receptors (TLRs) regulate the crosstalk between 
the adaptive and innate immune systems. TLRs interact with 
endogenous molecules such as damage-associated molecular 
patterns (DAMPs), which are generated during tissue injury. 
TLRs have also been found to be expressed on numerous 
stem cell and progenitor populations, which allows them to 
sense tissue injury. Seong et al report that TLR5 is upregulated 
in  neural stem cells (NSCs) and embryonic stem cells.26 The 
authors report that TLR5 is a positive regulator of neural differ-
entiation in ESCs and NSCs. Neurogenesis has been implicated 
in learning and memory performance. The authors investi-
gate the relationship between TLR5-induced neurogenesis 
and memory, by performing various memory tests using TLR5 
KO mice. Their results suggest that TLR5 enhances fear mem-
ory performance associated with TLR5-induced hippocampal 
 neurogenesis in mice, while basal locomotor activity was not 
altered. This work suggests that TLR5 is an essential mediator 
of neurogenesis from NSCs in mice and potentially represents 
a novel therapeutic target in neurological disorders.

The immunotherapy papers published in STEM CELLS 
 focus on a diverse set of stem cell populations includ-
ing HSCs, NSCs, ESCs, USCs, DSCs, and MSCs derived 
from  numerous tissue compartments. This exciting work 
also spans an impressive array of diseases and therapeu-
tic approaches. I truly look forward to seeing the next 
developments in this field, especially in the realm of stem 
cell-based therapies.

To read the articles in the Immunotherapy Collection, go 
to https://academic.oup.com/stmcls/pages/ immunotherapy
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