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With hundreds of known cancer types and a steady increase in the incidence 
of cancer worldwide, researchers are using every tool and technology at their 
disposal to unravel cancer’s complexities. Here are 20 of the most important 

cancer breakthroughs of the past 20 years.   

Understanding Resistance to Targeted Treatment
Researchers show that certain genes and mutations 
remain drivers of tumor growth and survival following 
treatment, aiding in development of effective tyrosine 
kinase inhibitors.

Nobel Prize for Cell Cycle Discoveries
The Nobel Prize is awarded for discoveries that show 
how CDK-molecules and cyclins drive the cell from 
one phase to the next, opening avenues for research 
and treatment.
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BREAKTHROUGH 2

2001

Liquid Biopsies for Noninvasive Diagnosis/Monitoring 
Researchers find that circulating tumor cells are an 
independent predictor of progression-free and overall 
survival in patients with metastatic breast cancer, leading 
to new treatment approaches.

First Epigenetic Therapy for Rare Blood Cancers 
The FDA approves azacytidine, a DNA 
methyltransferase inhibitor, for the treatment 
of myelodysplastic syndromes. 
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2004

Vaccination Against Human Papillomaviruses 
A study shows vaccination against cervical infections 
with HPV-16/HPV-18 reduces incidental and persistent 
infections and associated cytological abnormalities 
and lesions. 

Oncogene-induced Senescence in Premalignant Tissues
Research shows in vivo evidence for oncogene-induced 
senescence in mouse and human premalignant tissues, 
suggesting underlying pathway dependence on tumor 
tissue and oncogenic insult.
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Metabolic Adaptations in Cancer
Disruption of the SCO2 gene in human cancer cells 
with wild-type p53 is shown to recapitulate the 
metabolic switch toward glycolysis exhibited by 
p53-deficient cells.

Comprehensive Brain Tumor Study 
The Cancer Genome Atlas Research Network reports 
the discovery of new genetic mutations and other 
types of DNA alterations with implications for the 
diagnosis and treatment of brain tumors. 
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First Whole-Cancer Genome Sequenced
Scientists sequence the first whole-cancer genome 
from cytogenetically normal acute myeloid leukemia, 
demonstrating the power of whole-genome sequencing 
in discovering novel mutations.

Organoids as a Model for Colorectal Cancer 
A new method enables production of self-renewing 
intestinal organoids that can be expanded indefinitely, 
including organoids from murine and human colon and 
colorectal adenoma tissue and from colonic stem cells.
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Engineering T Cells to Kill Cancer Cells
A new approach for treating B-cell malignancies showcases 
the potential of CAR-T therapies in cancer, reporting 
eradication of B-lineage cells and regression of lymphoma 
when treated with genetically engineered T cells.

Immune-Checkpoint Inhibitors Approved
Ipilimumab becomes the first immune-checkpoint 
inhibitor approved by the FDA for treatment of 
late-stage, metastatic melanoma, prolonging 
overall survival.
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2010

Epigenetic Drivers of Tumor Initiation and Progression 
Driver mutations in histone H3.3 and chromatin 
remodeling genes in pediatric glioblastoma are 
identified, suggesting that defects of the chromatin 
architecture underlie glioblastoma pathogenesis.

Intratumor Heterogeneity and Branched Evolution
Multiregion sequencing reveals that many somatic genetic 
mutations in primary renal carcinomas are not ubiquitous 
in a tumor, suggesting that intratumor heterogeneity may 
foster tumor adaptation and therapeutic failure.
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Targeting the “Undruggable” 

Researchers develop an inhibitor of the KRAS G12C 
mutant, a common driver of lung cancer, which leads to 
the development of the druglike molecule ARS-1620.

First FDA Approval for Immunotherapy Combination 
The FDA approves the combination of two immunotherapy 
drugs – nivolumab and ipilimumab – as a frontline treatment 
for advanced melanoma, leading to longer progression-free 
survival than treatment with ipilimumab alone. 
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2015

FDA Approves First Anti-PD-L1 Inhibitor for Bladder Cancer
Atezolizumab, an inhibitor that targets the PD-1/PD-L1 
pathway, receives approval from the FDA for the treatment 
of advanced or metastatic urothelial carcinoma. 

Artificial Intelligence in Cancer Diagnosis/Monitoring 
A team uses deep learning techniques to train a 
computer to develop AI in pattern recognition, enabling  
classification of digital skin lesion images as accurately as 
human specialists. 
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2017

Immunotherapy Innovators Awarded Nobel Prize 
James P. Allison and Tasuku Honjo are awarded the 
Nobel Prize for their discovery of cancer therapy by 
inhibition of negative immune regulation, laying the 
foundation for today’s immunotherapies.

Collaboration on Cancer Genome Map 
Over 1,300 contributors from 37 countries complete 
the ICGC/TCGA Pan-Cancer Analysis of Whole Genomes 
Project, publishing data and analyses of more than 
2,600 tissue pairs across 38 tumor types. 
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READ MORE

We’re committed to helping researchers unravel the complexities of cancer and translate 
findings into more effective treatments. Click here to learn more about our cancer research solutions. 
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