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肿瘤疫苗类型

Different types of cancer vaccine platforms[1]
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mRNA肿瘤疫苗挑战

mRNA肿瘤疫苗设计与优化
mRNA 5′  (UTR) 3′  (UTR) mRNA

 (ORF) poly(A) mRNA

药学研究阶段

mRNA

临床前研究阶段

编码肿瘤抗原的mRNA序列：

免疫原性的调节
mRNA

优化mRNA的翻译和稳定性

5‘ 5’Cap) (m7GpppG) mRNA 5‘ mRNA

5‘-UTR 3’-UTR 5‘-UTR 3’-UTR mRNA

(ORF) mRNA

Poly(A) tail Poly(A) tail 5‘ cap mRNA
mRNA  

mRNA structural elements[1]
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疫苗佐剂（可选添加）：
TLR TLR4 MPLA TLR7 Imiquimod

STING

TriMix CD40 CD70 TLR4 mRNA

(GM-CSF)

mRNA

mRNA疫苗的递送系统:

脂质纳米颗粒(LNP)递送系统

mRNA

mRNA
RNase

聚合物载体纳米递送系统



Mouses are immune by PBS, active control or peptides. And peptide stim spleen cells to detected IL-2/INF-gamma 
in CD4/CD8 cells by flow cytometry.

mRNA肿瘤疫苗体外评价（质量控制）
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概念验证测试：
mRNA T PBMC TAA

TSA TSA
PBMC TSA

案例：FACS分析细胞因子

原液质控：

mRNA pH

pH mRNA
[ PDI Zeta 

] 3

成品质控：

mRNA肿瘤疫苗临床前研究



动物模型选择：
mRNA

mRNA
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模型选择策略：
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剂量组别
给药期 恢复期
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剂量
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给药期+恢复期

食蟹猴重复给药GLP毒性试验

组别

Parameters evaluated: cage-side observation, clinical observation, injection site reaction, body weight, 
food consumption, ophthalmology exam, serum biochemistry, hematology, coagulation, body tempera-
ture, ECG, blood pressure, lymphocyte phenotyping, urinalysis, immunogenicity, C-reactive protein, α
1-acid glycoprotein, α2-macroglobulin, immunoglobulin, cytokines, complements, bone marrow smear 
and histopathology.

LNP-mRNA临床前药代及安全评价纲要 (IND-Enabling)

制剂分析方法



总结


