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A unique approach to cancer research
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The Koch Institute at MIT

MIT Campus Map

>192,000 NASF
25 members located in the Koch Institute building
32 members located in neighboring buildings
2 clinical investigators
> 700 staff



Kendall Square and the Boston Technology Cluster



Koch Institute Mission

To develop new insights into cancer, as well as 
new tools and technologies to better detect, 
monitor, and treat the disease.
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Engineering

Interactive

Biology

Cross-Disciplinary Research



High Throughput Sciences

Integrated Genomics &
Bioinformatics (server)

Nanotechnology Materials

Flow Cytometry

Preclinical Modeling, 
Imaging & Testing

Integrated Genomics 
& Bioinformatics

Histology

Biopolymers & Proteomics

Microscopy

Flow Cytometry

Basement: Level 1:

Level 2:

The Core Facilities of the
Swanson Biotechnology Center

Preclinical Modeling, 
Imaging & Testing

Level 7:Zebrafish Facility

Glassware Preparation

Media Preparation



The Koch Institute Core Facilities

Integrated Genomics
& Bioinformatics

High Throughput 
Sciences

Histology

Flow CytometryBiopolymers 
& Proteomics

Preclinical Modeling, 
Imaging & Testing

Nanotechnology
Materials

Microscopy

Zebrafish

Media Preparation

Glassware



Nano-Based 
Drug Delivery

Detection &
Monitoring

Metastasis Immune-
oncology

Precision 
Medicine

Koch Institute Focus Areas

cross-cutting themes traversing multiple cancer types 
and applied at all stages of the research pipeline



Koch Institute Signature Programs and Centers

MIT
STEM
CELL
INITIATIVE



The Bridge Project

> Philanthropically 
funded

> Collaborative 
partnership with 
Dana-Farber/ 
Harvard Cancer 
Center



Suspended Microchannel 
Resonator (SMR)

Resonant frequency shift is 
directly proportional to single-cell 
buoyant mass

Precision is <0.1% (50 
femtograms)

Burg et al. Nature 2007

Measuring Biophysical 
Properties of Single Cells

Stevens et al. Nature Biotech. 2016
Cetin et al. Nature Comm. 2017

Plasma cellsMultiple 
myeloma 
patient at
relapse

treatment

Scott Manalis (KI)

Cermak et al. Nature Biotech. 2016

Mass accumulation rate

Serial SMR Array



Mass accumulation rate as a 
predictive biomarker

Scott Manalis (KI)

Single-cell biophysics



Tumor Oxygen Measurements to Guide 
Therapy for Cervical Cancer Patients

Clinical Implementation

Clinical Oxygen 
Sensor Design

For High Dose 
Brachytherapy

• Poor clinical outcomes for low oxygen tumors and 
low oxygen tumors are known to be more resistant 
to radiation therapy

• New clinical device: oxygen sensor that may guide 
where to increase brachytherapy radiation dose to 
tumors with low oxygen levels

• First MR guided HDR brachytherapy with oxygen 
sensor performed July 2019

Michael Cima (KI)



Activity-Based Nanosensors for Disease 
Monitoring and Detection

Sangeeta Bhatia (KI)



Tumor

Normal 
Tissue

Proteomic analyses of ECM

Imaging extracellular matrix changes 
to detect cancer

KPC GEMM
with PanIN

Richard Hynes (KI)



Microdevices to assess drug response

Robert Langer, Michael Cima, Oliver Jonas (KI)



Microdevices to assess drug response
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Scattered
fibroglandular

Fatty Heterogeneously 
dense

Extremely 
dense

Improving Early Detection of Breast Cancer



Sprague et al, Annals of Int Med 2016

Breast Density Assessments Vary even Among 
Expert Radiologists



KI Contribution: Density Assessment Using 
Deep Learning

Regina Barzilay (KI)



Clinical Implementation



Predicting Future Cancer

Can AI Predict Future Breast Cancer?
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KI Founded Biotechnology Companies

Cerberus

Ankyra
Therapeutics

Elcano 
Therapeutics

OneCyte
Biotechnologies

Satellite 
Biosciences



ki.mit.edu

science + engineering = conquering cancer together


