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Origin Story: MIT Center for Cancer Research
• Founded at MIT in 1974
• Consisted of Cancer 

Biologists
• Accelerated fundamental 

science and understanding 
of cancer

• Isolation of the first human 
cancer genes

• Discovery of split genes and 
RNA splicing in eukaryotic 
organisms

• Description of extracellular 
matrix components and their 
critical role in metastasis

• Identification of the molecules 
that led to two of the first FDA-
approved molecularly targeted 
cancer drugs, Herceptin® 
approved in 1998 and Gleevec® 
approved in 2001

Salvador Luria, Nancy Hopkins, David Baltimore, ca. 1974

https://ritaallen.org/stories/robert-weinberg-the-genesis-of-cancer-genetics/
https://ritaallen.org/stories/robert-weinberg-the-genesis-of-cancer-genetics/
https://www.nobelprize.org/prizes/medicine/1993/summary/
https://www.nobelprize.org/prizes/medicine/1993/summary/
https://news.mit.edu/2022/richard-hynes-lasker-award-0928
https://news.mit.edu/2022/richard-hynes-lasker-award-0928
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4318603/
https://www.nobelprize.org/prizes/medicine/1975/baltimore/biographical/


The Next Level - MIT Koch Institute: 

• 2007: A new collaborative research model 
introduced in the re-imagination of the center

• the first to bring cancer biologists together with 
biological, chemical, mechanical, and materials 
science engineers, computer scientists, 
clinicians, and others to develop new insights into 
cancer, as well as new tools and technologies 

• With a new vision came a new building to house 
us all together:

• 14 scientists and 13 engineers from across fields 
engineers paired integratively across floors



Koch Institute 
Model
• Shared Building Spaces – No 

divisions
• Intramural members ‘moved’ from 

their disciplinary buildings into the 
Koch with entirety

• Extramural members expected to 
actively engage in community life

• Social connections enabled by 
shared commons, the Koch Café, 
elevators, shared hallways and 
core facilities

50 laboratories and more than 1,000 researchers – all connected via KI community 



Koch Institute Model
Shared Infrastructure – Swanson Biotechnology Core
• 12 Core Facilities with top staff that provide a range of essential 

and unique services and connect people across the Institute.
• Core provides platforms but also trains researchers and enables 

them to expand on the use and adaptation of tools for new 
discovery – this is key for interdisciplinary work!

Examples:
PMIT: Preclinical Modeling, Imaging & Testing
• Navigate and streamline the path from the development to the evaluation of 

technologies within a valid biological system.  Helps with development and 
implementation of models.

Microscopy

• The Microscopy Core Facility provides experimental consultation, fee-for-service 
imaging assistance, and training in and access to several imaging platforms.

Nanotechnology Materials
• The Peterson (1957) Nanotechnology Materials Core Facility assists investigators 

in research relating to nanomaterials. The Core offers top level equipment and 
expertise to work with nanomaterials for the purposes of both characterization and 
imaging.

https://ki-sbc.mit.edu/preclinical-imaging-testing
https://ki-sbc.mit.edu/microscopy
https://ki-sbc.mit.edu/nanotechnology-materials


Koch Institute Model
Unique Shared Funding Opportunities
• Special seed grants within the KI enable PI’s to launch a collaboration 

rapidly with a neighbor colleague
• KI postdoctoral fellowships and grad student fellowships that 

enable expansion of study in a variety of core areas 
• The Bridge Program – funds MIT and Harvard Cancer Center/Dana 

Farber Cancer Center PI’s in work on cancer together.   Requires 50/50 
split in funding and undergoes competitive review with external panel

• Special focused centers are also interdisciplinary and provide funding 
such as:

• The Marble Center for Cancer Nanomedicine
• Center for Precision Medicine



Koch Community = 
Science + Engineering + Medicine Together: 

Angie Belcher and Sangeeta Bhatia

Michael Yaffe
… among many 
talented 
undergrad, grad 
students and 
postdocs sharing 
and exchanging

Early and 
Constant 
Contact….



Scientific retreats that enable true exchange:
Koch Retreat for all KI members – 
faculty, student and staff
Arranged for 1.5 days off-campus 
(often out of town)
A short talk given by a trainee in 
every lab with ample time for Q&A
Heavily attended poster sessions 
Shared meals

A big tradition – the KI Halloween 
party – the night of the retreat:

And Many Opportunities for Teaching 
and Learning from Each Other (e.g.):

• Focus Fridays
• The Doctor is In
• Genius Bar
• Biology 101

• Science W/In/Sight
• Koch Institute Symposium
• Immune Engineering Symposium



Opportunities to gain clinical insights 
The KI has allowed more accessible 
pathways for clinicians to reach 
engineers and vice versa.

Intentional programs such as the Bridge 
and collaborations with industry such as 
J&J help, as well as funding such as 
OCRP, NIH, foundations

Visibility and platforms for discussing 
cancer and its challenges help to bring 
researchers together with clinicians and 
patients or patient advocates in unique 
ways.

Important to be able to leverage the 
platform to gain clinical perspectives



Outreach is also an opportunity -
Science connects people…

Koch Institute Nanoparticle “Flash” dance, Cambridge Science Fair 2012



o Design of an onco-fluorescent agent and hand-held imaging tool to improve surgical 
outcomes in breast cancer, now approved by the FDA

o Pioneering the use of gene editing and organoids for tumor modeling
o Design of delivery systems for RNA interference therapies to treat cancer and other 

diseases, and approved for vaccines against COVID-19 and other conditions
o Helped characterize a metabolic target unique to cancer cells, with a new drug, AG-221 

(enasidenib), approved by FDA in 2017 for acute myeloid leukemia
o Tools for single cell analysis that improve accessibility of sequencing technologies, 

accelerate understanding of cellular networks, and help clinicians choose the most 
effective therapies for patients

o Maps of cell signaling pathways to identify interventions and drug combinations that 
improve outcomes for patients with prostate, triple negative breast, and other cancers

o Development of nanoparticle “hitchhiking” vaccines, currently in clinical testing, that 
stimulate T cells to attack tumors

o Creation of machine learning tools to accurately assess risk of breast and other cancers

Innovations grow from interactions – some examples of 
outcomes

https://ki.mit.edu/news/2019/lumicell-hits-the-home-stretch
https://www.fda.gov/drugs/news-events-human-drugs/fda-approves-imaging-drug-assist-detection-cancerous-tissue-following-lumpectomy
https://news.mit.edu/2014/fast-modeling-cancer-mutations-1022
https://news.mit.edu/2017/crispr-model-speed-colon-cancer-research-0501
https://news.mit.edu/2014/expanding-power-rna-interference-0511
https://www.technologyreview.com/2018/02/21/145162/the-man-who-uncovered-a-new-old-way-to-fight-cancer/
https://www.biospace.com/article/agios-celgene-win-early-fda-approval-for-new-cancer-drug-/
https://news.mit.edu/2017/making-single-cell-rna-sequencing-widely-available-0213
https://www.cancer.gov/about-nci/organization/ccg/blog/2016/aviv-regev-interview
https://news.mit.edu/2017/cell-weighing-method-could-help-doctors-choose-cancer-drugs-1120
https://news.mit.edu/2020/thank-you-for-your-patients-0323
https://news.mit.edu/2012/dual-drug-order-chemotherapy-0511
https://news.mit.edu/2020/counting-your-antigens-cancer-immunotherapy-0602
https://news.mit.edu/2024/hitchhiking-cancer-vaccine-makes-progress-in-clinic-0215
https://news.mit.edu/2018/nanoparticles-give-immune-cells-boost-0709
https://news.mit.edu/2024/hitchhiking-cancer-vaccine-makes-progress-in-clinic-0215
https://www.nytimes.com/2019/10/24/well/live/machine-intelligence-AI-breast-cancer-mammogram.html
https://www.technologyreview.com/2021/06/29/1025692/ai-vs-skin-cancer/




Key to developing the interdisciplinary field 
of Cancer Engineering

• Learning to speak to each other – and to hear each other across fields
• Connections to clinicians and patients
• Resources geared toward accelerating cross-pollination
• Exchanging ideas together in an iterative fashion
• Constant interactions – structured and unstructured
• Moving towards a shared goal



END
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