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Tumor vs Cancer

A tumor, also known as a neoplasm, (from Ancient 

Greek νεο-neo- "new" and πλάσμα plasma

"formation, creation")  is an abnormal mass of 

tissue which may be solid or fluid-filled.

A tumor does not mean cancer - tumors can be 

benign (not cancerous), pre-malignant (pre-

cancerous), or malignant (cancerous).  
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In modern medicine, the term neoplasm means that 

it has formed a lump.  

In the past, the term tumour was used differently,  

referring to a lump of any cause. Some neoplasms 

do not cause a lump (such as nevi, not progressive). 

Tumor does not necessarily pose a health threat. 

Uncontrolled growth produces a tumor /neoplasm.

A tumor that grows indefinitely and often spreads 

(metastasis) is called malignant--also called cancer.
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A tumor that is not capable of indefinite growth:   

Benign: does not kill host

Malignant: kills host

WHO classifies neoplasms into four main groups:

1. benign neoplasms 

2. in situ neoplasms 

3. malignant neoplasms (cancer）

4. neoplasms of uncertain or unknown behaviours
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Tumor Antigens
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Cancer and the Immune System

◼ Is Cancer a disease caused by:

◆Genetic mutation or translocation or 

dysregulation?

◆Infectious agent?

◆Immune deficiency?
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Michael D, et al. Nature, 2005;5:275-84
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Cancer Immunotherapy

◼ Manipulation of co-stimulatory signals.

◼ Enhancement of APC activity.

◼ Cytokine Therapy

Interferons

Tumor Necrosis Factor

◼ Lymphokine activated killer cells(LAK cells)

◼ Antibodies and immunotoxins.

◼ Cancer Vaccines



2020/5/14 13

Cancer Immunotherapy with tumor-specific antibody
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Steps in the development of a cellular immune response 

against tumour-associated antigen. 

Melero I,  et al. Nat Rev Clin Oncol. 2014;11:509-24.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Therapeutic+vaccines+for+cancer%3A+an+overview+of+clinical+trials+Nature+reviews.+Clinical+oncology%2C++2014


Scheme of DC vaccine production and administration

Tanyi JL, et al. Sci Transl  Med. 2018 ;10(436)

hypochlorous acid (HOCL) 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Personalized+cancer+vaccine+effectively+mobilizes+antitumor+T+cell+immunity+in+ovarian+cancer
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We conducted a pilot clinical trial testing a 

personalized  vaccine generated by autologous 

dendritic cells (DCs) pulsed with oxidized 

autologous whole-tumor cell lysate (OCDC), which 

was injected intranodally in platinum-treated, 

immunotherapy-naïve, recurrent ovarian cancer 

patients.  OCDC was administered alone (cohort 

1, n = 5), in combination with bevacizumab

(cohort 2, n = 10),   or bevacizumab plus low-dose 

intravenous cyclophosphamide (cohort 3, n = 10) 

until disease  progression or vaccine exhaustion. 
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A total of 392 vaccine doses were  administered 

without serious adverse events. Vaccination  

induced T cell responses  to autologous tumor 

antigen, which were associated with  significantly 

prolonged  survival.

Vaccination also amplified T cell responses against 

mutated neoepitopes derived from nonsynonymous

somatic tumor mutations, and this included 

Tanyi JL, et al. Personalized cancer vaccine effectively 

mobilizes antitumor T cell immunity in ovarian cancer.

Sci Transl  Med. 2018 ;10(436)

https://www.ncbi.nlm.nih.gov/pubmed/?term=Personalized+cancer+vaccine+effectively+mobilizes+antitumor+T+cell+immunity+in+ovarian+cancer
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priming of T cells against 

previously unrecognized 

neoepitopes, as well as novel T 

cell  clones of markedly higher 

avidity against previously 

recognized neoepitopes. We 

conclude that the use of oxidized 

whole-tumor lysate DC vaccine

is safe and effective in eliciting a 

broad antitumor immunity, 

including private neoantigens, 

and warrants further clinical 

testing.
Tanyi JL, et al. Sci Transl  Med. 2018 ;10(436)

https://www.ncbi.nlm.nih.gov/pubmed/?term=Personalized+cancer+vaccine+effectively+mobilizes+antitumor+T+cell+immunity+in+ovarian+cancer
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The interaction of PD-1 and PD-L1 reduces T-lymphocyte function. 

ITIM = immunoreceptor tyrosine-based inhibitory motif; ITSM = immunoreceptor 

tyrosine-based switch motif; P = phosphoryation site; PD = programmed cell death protein; 

SHP = Src homology 2 domain–containing phosphatase.

Clin Ther. 2015;37:764-82.

http://www.ncbi.nlm.nih.gov/pubmed/?term=Clin+Ther.+2015+Apr+1%3B37(4)%3A764-82.
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NATURE REVIEWS  IMMUNOLOGYVOLUME 6   2006 457-463
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Xiaojuan Liu, et.al. CD47 blockade triggers T cell-mediated destruction 

of immunogenic tumors Nat med.2015;21(10):1209-15.

Vonderheide RH. CD47 blockade as another immune checkpoint therapy 

for cancer Nat Med. 2015 ;21(10):1122-3. 

http://www.nature.com/nm/journal/v21/n10/full/nm.3931.html?WT.ec_id=NM-201510&spMailingID=49711336&spUserID=MzQ0NTc3MzY0NTES1&spJobID=780826716&spReportId=NzgwODI2NzE2S0
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vonderheide%20RH%5BAuthor%5D&cauthor=true&cauthor_uid=26444633
http://www.nature.com/nm/journal/v21/n10/full/nm.3965.html?WT.ec_id=NM-201510&spMailingID=49711336&spUserID=MzQ0NTc3MzY0NTES1&spJobID=780826716&spReportId=NzgwODI2NzE2S0
http://www.ncbi.nlm.nih.gov/pubmed/?term=CD47+blockade+as+another+immune+checkpoint+therapy+for+cancer
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QuickTime?and a
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are needed to see this picture.

Enhancing Immunogenicity of Tumors

CK genes (IL-2,IL-12, IL-21,GM-CSF), membrane 

surface molecular genes (B7,MHC,GPI) 
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A. immunization i.m with GM-CSF recombinant  B. immunization i.m with blank plasmid

C. immunization s.c with blank plasmid  D. immunization s.c with GM-CSF recombinant

Fig.1  Anti-tumor effect was enhanced by immunization with GM-CSF recombinant.

After Balb/c mice were inoculated with 5×105 SP2/0 cells 12 days , tumor-bearing mice

were immunized i.m (A) or s.c(D) with GM-CSF recombinant or blank plasmid(B) and(C)
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Fig. 4. Antitumor effect induced by the SKOV3 cells

secreting IL-21 and GM-CSF cytokines in the null mice.

Jun D, Yongfang W, et al. 

Immunobiology. 2009
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CAR-T(chimeric antigen receptor T cells) 

CAR-T：将能识
别某种肿瘤抗原
的抗体的抗原结
合部与CD3-ζ链
或FcεRIγ的胞内
部分在体外偶联
为一个能表达嵌
合蛋白基因，再
转导进入患者的
T细胞，使其表
达CAR。患者
的T细胞被“重
编码”后，生成
大量肿瘤特异性
的CAR-T细胞。







Fig 1. Gene Modification of Peripheral Blood Lymphocytes CAR 

T cells expressing on their surface a single-chain including the 

variable region of a monoclonal antibody (scFv) specific for a 

surface tumor antigen linked in tandem to the CD3z chain of the 

TCR complex and the endodomain of costimulatory molecules are 

not restricted by the HLA of the patient. Genetically modified 

TCR T cells express ab TCRs incorporated with an epitope that 

recognizes a tumor antigen. The therapeutic potential of TCR T 

cells depends on their affinity and avidity for the tumor derived T 

cell epitope. Several strategies have been developed to generate 

TCR with increased affinity for tumor antigens, most of them for 

HLA-A*0201 restriction (expressed in almost 50% of Caucasians). 

It is important to note that a TCR with supra-physiologic affinity 

might have an increased risk to damage normal tissues that 

physiologically express the same target antigen even at a negligible 

level (on-target toxicity) or cross-react with an unrelated protein 

(off-target toxicity)

Jesus F. San Miguel,et al. Cancer Cell, 2015, 28: 281-283





Mechanism:

Make “Space”

‘‘Cytokine sink”

Eliminating

Regulatory Cells

lymphopenia induced proliferation
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Summary

◼ 1. Cancer reflects failure of immune system.

◼ 2. There is a still a long way to go in cancer   

◼ immunotherapy.

You may continue to further study the contains 

after the page. 
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Scheetz L, et al.Nat Biomed Eng. 2019

https://www.ncbi.nlm.nih.gov/pubmed/?term=Scheetz%20L%5BAuthor%5D&cauthor=true&cauthor_uid=31406259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lindsay+Scheetz%2C+Qiao+Li+vaccines+for+cancer


基于微环DNA(MC)技术的MC-CAR-T细胞治疗技术。微环DNA是世界上最
好的基因载体，与现有的基于病毒载体的技术相比，具有转染率高、基因
表达持久的优点、同时具有非病毒载体毒性低、免疫反应低，携带基因不
整合至宿主细胞基因组等优点。
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PD-1/PD-L1 Pathway in Cancer: In normal conditions, mutated antigens from tumor cells 

will lead to the activation of T cells that bind to and trigger apoptosis in target cancer cells.
On the surface of T cells are PD-1 (programmed cell death-1) receptors whose ligands
include PD-L1 and PD-L2. Together, PD-1 and PD-L1/PD-L2 are involved with inhibiting T
cell response so that the immune response is only initiated when necessary, avoiding chronic
autoimmune inflammation. However, tumor cells have utilized the PD-1/PD-L1 pathway to
resist anticancer immune responses by producing abnormally high levels of PD-L1. When the
PD-L1 ligands bind to the PD-1 receptors on T cells, the T cells become deactivated and anti-
tumor activity is obstructed.



Ira Mellman et al. Nature 2011



Nanomedicine. 2019 Neek M, et al 

https://www.ncbi.nlm.nih.gov/pubmed/30291897
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neek%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30291897


Engineering approaches for personalized immunotherapy

Scheetz L, et al. Nat Biomed Eng 2019

https://www.ncbi.nlm.nih.gov/pubmed/?term=Scheetz%20L%5BAuthor%5D&cauthor=true&cauthor_uid=31406259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lindsay+Scheetz%2C+Qiao+Li+vaccines+for+cancer


Scheetz L, et al.

Nat Biomed Eng 2019

Poly-ICLC: poly-L-lysine and carboxymethyl cellulose

https://www.ncbi.nlm.nih.gov/pubmed/?term=Scheetz%20L%5BAuthor%5D&cauthor=true&cauthor_uid=31406259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lindsay+Scheetz%2C+Qiao+Li+vaccines+for+cancer


indoleamine-2,3-dioxygenase inhibition
nano metal-organic framework

Trp:tyrosinase-related protein

Scheetz L, et al. Nat Biomed Eng 2019

https://www.ncbi.nlm.nih.gov/pubmed/?term=Scheetz%20L%5BAuthor%5D&cauthor=true&cauthor_uid=31406259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lindsay+Scheetz%2C+Qiao+Li+vaccines+for+cancer




C-type lectin receptors





2020/5/14 54

The cardinal features of CSC.

Schatton T. 2009 BioEssays
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The classical “cancer stem cell” (CSC) concept. 

J Cell Biol 2012; 198 (3): 281–293



2020/5/14 56

How to targeted

Therapy of CSCs?

Targeted therapeutic strategy for cancer stem cells.

(a) Conventional therapy (b) Novel cancer therapy CSCs.
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ISBN: 9787564117269       2009.7出版
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2011. July  Publication

Jun Dou is one of editor

Jun Dou is one of editor
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Concepts:

1. TAA and TSA

2. CAR-T, CSC/TSC

3. Tumor immunological escape

4. Cancer immunotherapy

5. Immune checkpoint blockade

Questions:

1. In what ways do tumor cells different antigenically

from normal cells? Please explain how tumor cells

may be destroyed by the immune system!

2. If tumor cells can be destroyed by the immune 

system, how does cancer develop? What does 

immune cells and molecules involve?


