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Introduction

Actin is a globular protein that can assemble into filamentous 
structures and is a foundational member of the cytoskeleton 
network in cells.  Actin has well-established roles in muscle 
contraction, vesicle movement, cell motility, and many other 
biological processes.  Emerging studies have highlighted its 
essential role in regulation of the immune system, whereby, 
mutations in actin and actin binding proteins (ABPs) lead to 
an array of inflammatory and/or immunodeficiency disorders(1).  
Actin related mutations that affect the immune system have 
been identified to affect hematopoietic cells leading to defective 
function of the immune cells(2).  This is of particular interest as 
the growing literature suggests that the immune system plays a 
significant role in many diseases including cancer(3).  Here, we 
highlight several new studies investigating actin’s function in 
cancer cells and its impact on immunosurveillance and cancer 
progression.

Actin Functions as a Tumor Neoantigen

A specific subset of dendritic cells, known as Type 1 conventional 
dendritic cells (cDC1s), function by initiating T cell responses 
and enhancing T cell cytotoxicity; importantly, they are essential 
for effective anti-tumor response to adoptive T cell transfer or 
checkpoint immunotherapy, and their increased levels correlates 
with increased overall patient survival(4).  cDC1s express high 
levels of the DNGR-1 receptor, which when activated promotes 
cross-uptake and activation of CD8+T cells.  DNGR-1 has been 
shown to bind F-actin exposed on necrotic cell corpses and may 
be important during immunosurveillance(5).  In a recent report, 
Giampazolias et al. showed that secreted gelsolin suppresses 
DNGR-1 binding to F-actin as a mechanism (Fig. 1) to suppress 
immunosurveillance(6).  Using both cancer cell models and mice 
null for sGSN they showed that sGSN alters tumor growth, and 
augments response to immune checkpoint inhibitors. Finally, 
they observed that human cancers where mutations in proteins 
associated with the cytoskeleton were present, those that had 
lower levels of sGSN transcripts had better survival rates.  
These studies highlight the importance of the F-actin as a tumor 
antigen for cross-presentation in immunosurveillance.

Actin Alters Biophysical Properties of Cancer Cells

Natural killer (NK) cells are lymphocytes that also contribute 
to immunosurveillance and utilizes its cytotoxic activity to rid 
organisms of transformed or stressed cells(7). While much is 
known about how actin functions in NK cells, not much has been 
described about how actin in tumor cells regulate NK function.  
A study by Clement Thomas’ group determined that NK-cell 
attack produced a rapid and massive accumulation of F-actin 
near the immunologic synapse and had a protective effect for 
the cancer cell(8).  The group found that resistant cancer cells 

produced a robust F-actin response while NK-susceptible cells 
did not. Interestingly, NK cell stimulation was maintained in 
response to this F-actin response; however, these cancer cells 
had much lower levels of internalized cytotoxic granzyme B. 
Importantly, suppressing upstream actin signaling, such as, 
depletion of CDC42 was sufficient to sensitize resistant cancer 
cells to NK cell mediated killing.  

In contrast, Tello-Lafoz et al. recently published data 
showing that high expression of MRTF, an actin inducing 
transcription factor, sensitized melanoma and breast cancer 
cells to the immune system(9).  The group showed that MRTF 
overexpression rigidified the F-actin cytoskeleton in cancer cells 
and made them more vulnerable to NK cells and T lymphocytes.  
This susceptibility translated to mouse cancer models; whereby, 
increased MRTF overexpression sensitized metastatic tumors 
to cytotoxic lymphocytes. They determined that the sensitization 
of cancer cells was not generalized to all apoptotic stimulants; 
rather, it was very specific to cytotoxic lymphocytes due to 
enhanced stimulation of these immune cells. Importantly, the 
investigators determined that the enhanced stimulation was 
promoted due to the biophysical properties of the cancer cells 
that were now expressing copious amounts of actin, which 
formed dense arrays of stress fibers that led to cell stiffening.  
They utilized DeAct to specifically depolymerize actin in cancer 
cells, which was sufficient to reverse the effects of MRTF 
enhanced susceptibility to cytotoxic lymphocytes.  These 
results suggest that mechanical immunosurveillance may be a 
mechanism by which immune cells detect dysfunctional cancer 
cells even without specific cell surface biochemical features; 
however, the conflicting role of actin between these studies 
suggests that there is still much to be uncovered regarding it’s 
role in cancer cells as it relates to immune evasion.

Soluable Gelsolin inhibits DNGR-1 binding to f-actin and suppresses 
immmunosurveillance.



Summary

With the growing success of immunotherapies for treating cancers, there is 
a significant interest in understanding the interplay between cancer cells and 
the immune system, especially as resistance mechanisms towards these 
therapies arise. These studies identified actin as an important player in 
immunosurveillance and its modified presence promoted cellular dysfunction 
that enhanced identification by immune cells. It was quite interesting that altering 
these actin dependent immune cell detection mechanisms had a profound effect 
on checkpoint inhibitor efficacy. As these studies progress it will be of interest to 
see if drugs targeting the actin cytoskeleton become viable combination therapies 
to overcome immunotherapy resistance.  Cytoskeleton has an array of actin tools 
to aide investigators in this exciting area of research.
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Actin PRODUCTS

Acti-Stain™ Phalloidins
Product Amount Cat #
Acti-stain 488™ phalloidin 300 Slides PHDG1-A

Acti-stain 555™ phalloidin 300 Slides PHDH1-A

Acti-stain 670™ phalloidin 300 Slides PHDN1-A

Rhodamine Phalloidin 1 x 500 µl PHDR1

Product Assays Cat. #
Actin Binding Protein Spin-Down Assay Biochem Kit
Rabbit skeletal muscle actin

30-100 BK001

Actin Polymerization Biochem Kit (fluorescence format) 
Measure actin polymerization in vitro, contains rabbit skeletal 
muscle actin.

30-100 BK003

F-Actin Visualization Biochem Kit (Fluorescence Format)
Meaure changes in actin morphology

Actin Binding Protein Spin-Down Assay Biochem Kit
Human platelet actin

30-100 BK013

G-Actin/F-actin In Vivo Assay Biochem Kit
Measure the distribution of monomer and polymer actin

30-100 BK037

Actin Biochem Kits

Unlabeled Actins Amount Cat . #
Actin Protein
Rabbit skeletal muscle

4 x 250 µg
2 x 1 mg
5 x 1 mg
10 x 1 mg
20 x 1 mg

AKL99-A
AKL99-B
AKL99-C
AKL99-D
AKL99-E

Actin Protein
Rabbit skeletal muscle

1 x 1 mg
5 x 1 mg

AKL95-B
AKL95-C

Actin Protein
Bovine cardiac muscle

1 x 1 mg
5 x 1 mg

AD99-A
AD99-B

Actin Protein
Smooth muscle, chicken gizzard

1 x 1 mg
5 x 1 mg

AS99-A
AS99-B

Actin Protein
Human platelet, non-muscle

2 x 250 µg
1 x 1 mg
5 x 1 mg

APHL99-A
APHL99-C
APHL99-E

Pre-formed Actin Filaments
Rabbit skeletal muscle

1 x 1 mg
5 x 1 mg

AKF99-A
AKF99-B

Unlabeled Actin Proteins

Product Ex/Em Amount Cat. #

SiR-Actin Kit
includes SiR-Actin and Verapamil

630 / 680 nm 50 nmol CY-SC001

SiR700-Actin Kit
Includes SiR700-Actin and Verapamil

690 / 720 nm 35 nmol CY-SC013

Cytoskeleton Kit
Includes SiR-Actin, SiR-Tubulin and Vera-
pamil

630 / 680 nm 50 nmol each CY-SC006

SPY555-Actin Kit
Includes SPY555-Actin

555 / 580 nm 100 slides CY-SC202

SPY620-Actin Kit
Includes SPY620-Actin

619 / 636 nm 100 slides CY-SC402

Actin Live Cell Imaging Probes

Labeled Actin Amount Cat. #

Biotinylated Actin Protein
Rabbit skeletal muscle

5 x 20 µg
20 x 20 µg

AB07-A
AB07-C

Pyrenene Actin Protein
Rabbit skeletal muscle

1 x 1 mg
5 x 1 mg

AP05-A
AP05-B

Rhodamine Actin Protein
Human platelet, non-muscle

4 x 10 µg
20 x 10 µg

APHR-A
APHR-C

Rhodamine Actin Protein
Rabbit skeletal muscle

10 x 20 µg
20 x 20 µg

AR05-B
AR05-C

Labeled Actin Proteins
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Pan Actin Antibody
Product Amount Cat. #
Anti-Pan Actin Mouse Monoclonal Antibody 
(Clone 7A8.2.1)
RRID# AB_2884962
Detection of actin in human, mouse, rat, and bovine

1 x 500 µl
1 x 125 µl

AAN02
AAN02-S


