SCIENTIFIC
W\ ARENTVES,
Journal of Cellular Inmunology Commentary

Towards a Chemo-immunotherapy to Improve Breast Cancer
Immunotherapy

J Cell Immunol. 2023;5(1):19-21.

Xia Li', Lixin Ma"’, Yunhong Hu""

!State Key Laboratory of Biocatalysis and Enzyme Engineering, Hubei Key Laboratory of Industrial Biotechnology, Hubei
Collaborative Innovation Center for Green Transformation of Bio-Resources, School of Life Sciences, Hubei University, 368 Youyi
Avenue, Wuhan 430062, P. R. China

*Correspondence should be addressed to Dr. Lixin Ma, malixing@hubu.edu.cn; Dr. Yunhong Hu, huyunhong@hubu.edu.cn
Received date: January 10, 2023, Accepted date: February 20, 2023

Citation: Li X, Ma L, Hu Y. Towards a Chemo-immunotherapy to Improve Breast Cancer Immunotherapy. J Cell Immunol.
2023;5(1):19-21.

Copyright: © 2023 Li X, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source
are credited.

Abstract

Chemo-immunotherapy has shown great promise as a next-generation treatment strategy for established solid tumors. Cheng et al. first
developed the PD-L1- and CD44-responsive multifunctional nanoparticles (MNPs) utilizing a polymer complex of polyethyleneimine and oleic
acid (PEI-OA) and loaded with two chemotherapeutic drugs (paclitaxel and chloroquine), an antigen (ovalbumin), an immunopotentiator
(CpG), and an immune checkpoint inhibitor (anti-PD-L1 antibody). PEI-OA increases the drug loading capacity and encapsulation efficiency of
the nanoplatform. Anti-PD-L1 antibody promotes its cellular uptake, increases the levels of CD4* and CD8* T cells and inhibits primary breast
cancer at the tumor site. Paclitaxel triggers tumor cells apoptosis directly, and then produces tumor vaccines to promote the dendritic cells
(DCs) maturation, finally primes the T cells activation. Ovalbumin as a model antigen and CpG as an immunopotentiator to stimulate the DCs
maturation. Moreover, chloroquine turns the “immune-cold” environment and potentiates the anti-tumor effect of both immune checkpoint
inhibitor and chemotherapeutics, thus synergically and efficiently improving the breast cancer immunotherapy.
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therapies, such as chances for superior efficacy and dose
reduction while maintaining or improving efficacy, decreased
toxicity, and delayed or reduced development of drug

Commentary

Breast cancer is one of the three most common cancers

and the most commonly occurring cancer in women, and it
presents the leading cause of death in women throughout the
world [1]. Anti-cancer therapy for breast tumors is challenging
due to the highly metastatic progression of the disease to
other organs, such as lung, liver, and bone [2,3]. Chemo-
immunotherapy is very promising for its applications in
metastatic breast cancer therapy [4].

Among the developed Chemo-immunotherapy strategies,
the combination of chemotherapeutics, immune checkpoint
therapies, cancer vaccines, and adoptive T-cell transfer may
provide an ideal approach to eradicate cancers and prevent
tumor recurrence and metastasis [4-6]. The employment
of combination therapy is obviously better than individual

resistance [4]. Although combination therapy has these
advantages, its clinical applications are not satisfying mainly
due to the inefficient effector T cells (“immune-cold” tumors)
and tumor microenvironment (TME) immunosuppression [6].

Autophagy is a “double-edged sword” in the TME. It can
promote or inhibit tumor progression in a context-dependent
manner, including variable tumor genetics, the cell and tissue
types, and the stages of tumor [7]. For example, autophagy
potentiates major histocompatibility complex (MHC) class |
(MHC-I) internalization and degradation in DCs and reduces
T cells activation [8]. Also, autophagy can improve the MHC-I
degradation in tumor cells and then preclude T cell recognition
[9]. Remarkably, autophagy inhibitor monotherapy or
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combination with immunotherapy is able to reshape the TME
and reverse its “immune-cold” feature and improve tumor
control, thus presenting tremendous promises for cancer
therapy [7].

Recently, Cheng et al. [2] first constructed a PD-L1- and
CD44-responsive multilayered nanoplatform through a
convenient, ultrafast and universal self-assembly route. The
developed MNPs were loaded with two chemotherapeutic
drugs (paclitaxel (PTX) and Chloroquine (CQ)) in the core,
an immunopotentiator (CpG) and an antigen (ovalbumin
(OVA)) in the middle, and an immune checkpoint inhibitor
(anti-PD-L1 antibody, also known as atezolizumab) at the
outer layer (Figure 1A). The constructed MNPs were termed
CpG+OVA+PTX+CQ-N/A. The further studies showed that the
MNPs were safe with excellent cell permeability and tumor
targeting [2].

Then the authors analysed the MNPs-induced 4T1 cell
death. The IC50 value was 22.85 pug/mL and 18.12 ug/mL for a
solution containing free CpG, OVA, and PTX (CpG+OVA+PTX-S)
and CpG/OVA/PTX-loaded MNPs (CpG+OVA+PTX-N). Further

loading CQ and atezolizumab CpG+OVA+PTX+CQ-N/A
reduced the IC50 value to 5.23 pg/ mL. These results are
consistent with the notion that nanotechnology helps with
dose reduction while maintaining efficacy, and combination
of tumor- sensitive drugs is superior to individual drugs
for cancer therapy [4]. Consistently, the cell death and
autophagosome induced by CpG+OVA+PTX+CQ-N is higher
than CpG+OVA+PTX-N, but less to CpG+OVA+PTX+CQ-
N/A, suggesting that CQ promoted cell death by autophagy
inhibition, and atezolizumab increased cell death through
MNPs uptake [2].

Next, Cheng et al. [2] studied the anti-tumor effect of
MNPs by a 4T1 tumor-bearing Balb/c mice model. The
results revealed that CpG+OVA+PTX-S did not suppress
tumor growth, but CpG+OVA+PTX-N showed a stronger
suppressive effect, suggesting that the MNPs targeted the
tumor effectively. Moreover, CpG+OVA+PTX+CQ-N could
not completely block tumor growth, but the suppression
effect was stronger than CpG+OVA+PTX-N, indicating CQ
inhibited autophagy and improved the anti-tumor effect.
Remarkably, CpG+OVA+CQ+PTX-N/A nearly blocked tumor
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Figure 1. Schematic illustration of the Chemo-immunotherapy. (A)
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growth and showed the strongest inhibition of tumor growth,
highlighting the therapeutic effect of the anti-PD-L1 antibody.
In a mouse lung metastasis model, compared to the control,
CpG+OVA+PTX+CQ-N/A partially inhibited lung metastasis
and prolonged survival time [2]. Collectively, these results
revealed that combination of an autophagy inhibitor with
immunoadjuvants and immune-checkpoint blockade (ICB) is
a more effective therapy to treat primary breast cancer and
inhibit lung metastasis (Figure 1B).

Cheng et al. [2] also addressed the mechanistic basis
for the anti-tumor effect of MNPs in vivo. They found that
CpG+OVA+PTX+CQ-N/A had higher autophagy flux at the
tumor site, higherlevels of TNF-a and IFN-y in serum, and larger
number of both CD8" and CD4* T cells in tumor and in spleen.
These findings suggested that CpG+OVA+PTX+CQ-N/A may
exhibit the anti-tumor effect through immunosuppression
reversal and triggering a T-cell-mediated anti-tumor immunity
by increasing the expression of cytokines and tumor vaccines,
promoting DCs maturation, and generating T cells [2].

Although the mechanism by which the MNPs potentiates
T cell activation requires further investigation, these results
indicate that combination of an autophagy inhibitor with
immunoadjuvants and ICB may provide a more effective
therapy for patients who are suffering breast cancer. However,
there are a few factors to be addressed in order to successfully
translate these findings to the clinic. Firstly, considering the
promoting or suppression effects of autophagy inhibition
on immune cells including DCs, macrophages, and CD4* and
CD8*T cells [7-9], the net effect on anti-tumor immunity needs
further study. Secondly, both CQ and hydroxychloroquine
(HCQ) are late-stage inhibitors of autophagy, but HCQ has
less toxicity while maintaining efficacy [10]. It is possible
that HCQ is a more proper inhibitor for clinical use. Thirdly,
maximum benefit from MNPs-mediated treatment may result
from proper identification of molecular subclasses and tumor
stages of diseases [4], so the dosage and duration of the MNPs-
mediated therapy need to be rigorously determined according
to the actual situation of the patients. Further investigations
to these questions will help to increase the possibility of
successful translation of this Chemo-immunotherapy strategy
into patients.
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