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Trying to control cancer may prove a better plan than 

just striving to kill it

• Surgery

• Radiation therapy

• Chemotherapy 

• Hormone therapy

• Molecular targeted therapy

– Small molecule

– Monoclonal antibody

– Protein drug

• Immunotherapy: vaccine

Conventional Cancer Treatment 

Do we use the right strategy on cancer therapy?



Angiogenesis

, TGF-β



Agents Class                               Studies/FDA approval
Avastin/Bevacizumab           (Anti-VEGF Mab)                      Approved (2004)
Iressa/Gefitinib (RTK inhibitor)  Approved
Nexavar/Sorafenib (RTK inhibitor) Approved
SU11248/Sunitinib (RTK inhibitor) Approved
GW786034B/Pazopanib (RTK inhibitor) Approved
VEGF Trap/Aflibercept (VEGFR  Decoy)                        Approved
IMC-1121B/Ramucirumab Anti-VEGFR2 Mab Phase II
Anginex, 0118 α-Chemokine like compounds –
Angiostatin Plasminogen fragment –
Tumstatin Collagen XV fragment –
AMG-706/Motesanib (RTK inhibitor) Phase I 
Phase II

Folkman J. Tumor angiogenesis: therapeutic implications. 
N Engl J Med 1971; 285:1182-1186. 

Anti-angiogenesis therapy 



 Antiangiogenic therapy elicits malignant progression 

of tumors to increased local invasion and distant 

metastasis. 
Cancer Cell 2009; 15(3):220-31

 Accelerated metastasis after short-term treatment 

with a potent inhibitor of tumor angiogenesis. 

Cancer Cell 2009;15:232-9.

 Antiangiogenesis therapy might have the unintended 

effect of promoting tumor metastasis by increasing an 

alternative circulatory system. 

Med Hypotheses 2009.

Challenges



Nature Rev Cancer 12, 699-709, 2012

Escape/Resistance Mechanisms

• Alternative proangiogenic pathways: FGF, PDGF, 
VEGF-X

• Vascular mimicry: Sprouting-independent vessel 
growth

• Intratumoral hypoxia

• Increased EMT, invasion 

• Suppression of immune surveillance

• Activation of cancer stem cell

Nature Rev Clin Oncol 9, 378-390, 2012



• Malignant cells
• Tumor-associated 

stromal cells
• Fibroblasts
• Tumor vasculature-

associated cells
• Immune cells

The Importance of Tumor Microenvironment in 

Cancer Therapy 

* Hypoxia
* ROS
* Genome instability 

(DNA repair    )
* Acidosis

EMT : tumor plasticity
(Epithelial-mesenchymal transition )

Response: for survival
* Escape in apoptosis
*Metabolism Reprogramming
* Angiogenesis
* Immune Suppression 
* Metastasis



Christopher and Stringer, Journal of cell science

Highly conserved, homodimeric glycoprotien of 34 to 45 kDa

VGEF isomers



Signal peptide

FcVF121
Linker

Fc VF165 6X his tag

Advantages of the chimeric dimer VEGF121-VEGF165

• Enhance dimer formation and receptor binding but not 
signaling.

• Increase the stability and solubility of the protein drug.

• Fc-Fc Receptor interaction assists drug delivery

• Low immunogenicity

• Able to modulate the immune system via Fc Receptor 

Design advantages of Fc region of an antibody 

TIB (2015) 33, 27-34 

BioDrugs (2015) 29, 215-39 

TIB (2015) 33, 27-34 



Vessel normalization

Hypoxia inhibition



Normalizing Tumor Microenvironment to Sensitize  
Low-dose Therapy and Checkpoint Immunotherapy 

Nature Rev Clin Oncol 13, 611-26, 2016

Stress


