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Abstract: Endoplasmic reticulum (ER), a multifunctional organelle in eukaryotic cells, is responsible for
protein synthesis and intracellular signal transduction, which dominates cell function, survival, and apoptosis.
Disequilibrium of ER homeostasis may induce ER stress, which closely intertwines with tumor occurrence and
progress. A few clinical-used drugs (such as anthraquinones and oxaliplatin) can mediate the immunogenic cell
death of tumor cells through excessive ER stress, and sequentially stimulate anti-tumor immune responses as well
as long-term immune memory. However, these drugs often exhibit poor targeting ability and extremely low ER
accumulation in tumor cells, limiting their clinical efficacy. Therefore, the researches of ER-targeted delivery of
these drugs will significantly benefit the efficient and precise anti-tumor immunotherapy. In this review, we
introduce the relationship between ER and tumor immunity, and summarize the ER targeting strategies for anti-
tumor immunotherapy in recent years. Furthermore, we discuss the problems of existing ER targeting strategies
and look into its broad prospects of application.
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Figure 1 The magnitude of endoplasmic reticulum (ER) stress and its differential outcomes in malignant cells. ICD: Immunogenic cell

death
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Figure 2 Schematic diagram of endoplasmic reticulum targeted strategies by small molecule group and peptide modification

Table 1 Summary of endoplasmic reticulum targeting strategies

ER-targeting strategy

Mechanism

Advantage

Disadvantage

Small molecule p-Toluene sulfonamide

Sulfonylurea receptors

1. Relatively simple

1. Suboptimal targeting

group synthesis specificity
modification Naphthalene sulfonate ~ Sulfonylurea receptors 2. Definite targeting 2. Binding with effect
Vitamin family Vitamin associated receptors in ER mechanism receptor induces post-
Anionic group Coordination with calcium in ER lumen targeting effect
ER targeting KDEL peptide ER resident signal peptides 1. Preferable targeting 1. Complicated synthesis
peptide Eriss peptide ER resident signal peptides analogs specificity 2. Difficult research and
modification ~ RARC peptide ER resident signal peptides 2. Definite targeting development
KKXX peptide ER resident signal peptides mechanism
Pardaxin peptide Efficient ER membrane pore formation 3. High biocompatibility
Other targeting  Endocytosis pathway Caveolin-mediated endocytosis pathway 1. Implement multiple Suboptimal targeting
strategies alteration induces Golgi-ER network trafficking approaches specificity
2. Non-lysosome mediated
intracellular trafficking
Liposome with ER liposome composed of ER-homologous lipids 1. Relatively simple Suboptimal targeting
membrane fusion fuses with ER membrane synthesis specificity

property

Cell membrane
camouflaging
endocytosis

Intracellular antibody of Target to ER-associated protein

ER-associated protein
Viral vector-mediated
ER targeting

Membrane fusion protein and ER resident
signal peptides expression; caveolin-mediated specificity

May relate to caveolin-mediated endocytosis

2. High biocompatibility
3. Drug release through
membrane fusion

1. Preferable targeting Unclear targeting
mechanism

2. High biocompatibility
Preferable targeting 1. Susceptibly inactivation
specificity
Preferable targeting

2. Complicated synthesis
1. Poor biosafety
specificity 2. Unclear targeting

mechanism
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