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Small technologies, BIG impact for Integrative Cancer Research
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Nanotechnology: convergence of modern
biology and engineering

Biomaterials and processes

Roco, M. C., Current Opinion in Biotechnology (2003) SCIence & TeCh nOIOgy Platforms
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Koch Institute focus areas

Metastasis Devices Immuno- OMICS Nanomedicine
Oncology
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Marble Center goals and general
structure

® BUILD a world-class community for cancer
hanomedicine

® AMPLIFY the impact of our workforce

@® ADVANCE promising technologies



An ounce of prevention IS
worth a pound of cure.

- Benjamin Franklin



Amplify disease detection with nanotechnology

A Synthetic Peptide Biomarker

’n Bhatia Lab )

Kwong et al. Nat. Biotech (2013) & PNAS (2015)
Lin et al. ACS Nano (2013)

Warren et al. PNAS (2014) & JACS (2014)
Kwon/Dudani et al. Nature Biomed. Eng. (2017)



Early detection and diagnosis
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Virus repurposed for non-invasive imaging
of cancer and surgical guidance

BACTERI

Courchesne, N. D. et al. Adv. Mater. (2014) /o
Ghosh, D. et al. PNAS (2014) ' ’\ ‘ Belcher Lab

Dang, X. et al. PNAS (2014)



Harmless bacteria engineered to deliver toxic
payloads to tumors
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NEWS VIDEO

MIT News

ON CAMPUS AND AROUND THE WORLD

Cancer-fighting bacteria

Engineers program E. coli to destroy tumor cells. 'E Bhatia Lab

Din, M. O. et al. Nature (2016) =



‘OMICs’ and systems biology f
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Morton, S. W. et al. Science Signaling (2014)
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2 loday's spotiight

Giving breast cancer

the one-two punch

MIT study shows that staggered delivery
of cancer drugs is far more effective

" Hammond & Yaffe Labs
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Of Note: Yesterday
Happened: Remembering
H.M,, by Catalyst
Collaboraive@MIT (tonight

Adel F. Sarofim Memorial
Symposium (loday)

Launching SpaceX: How to
Build a Rocket Company

D-Lab Decennial Gala

Today's Image
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Immuno-oncology applications

Nanoparticle backpacks for T-cells

Stephan, M. Nature Med. (2010)
Huang, B. et al. Science Transl. Med. (2015)

Irvine Lab " Anderson Lab

Nanoparticle vaccines: synthetic,
customized, on-demand replicon mRNA

0
+ ) + —>
l 4 \
\
Excipient Self-replicating
Dendrimer (lipid anchored  RNA (VEEV Vaccine
PEG) replicon)

Chahal, S. J. & Khan, O. F. et al. PNAS (2016)

13



Future areas

Advanced technologies for the detection and
characterization of tumors

Breaking the delivery barrier at the tissue/cell level
* Precision imaging technologies

Thoughts on the ‘impact’ of nanomedicine

Nanomedicine: evolution vs. revolution?

How long does It take for an emerging field to yield
clinically approved interventions?
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CONVERGENCE or SCIENCE
AND ENGINEERING IN CANCER

FRIDAY, JUNE 16, 2017 e 9:00 AM - 5:00 PM e KRESGE AUDITORIUM, MIT

'E KOCHINSTITUTE ‘ 167 ANNUAL CANCER

James Collins Gad Getz Paula Hammond Eric Lander Robert Langer
MIT Broad Institute Kach Institute Broad Institute Kach Institute
Daniel Larson Franziska Michor Chad A. Mirkin Aviv Regev Xiaowei Zhuang
National Cancer Institute Dana-Farber Cancer Institute Northwestern University Broad Institute Harvard University

FEATURED EXPERT PANEL: CONVERGENCE IN HEALTH

Cori Bargmann (President of Science, Chan Zuckerberg Initiative; Torsten N. Wiesel Professor, The Rockefeller University)

Marc N. Casper (President and CEQ, Thermo Fisher Scientific) « Victor Dzau (President, National Academy of Medicine) » Tyer Jacks (Director, Koch Institute)
Nancy Simonian (CE0, Syros Pharmaceuticals) « Elias Zerhouni (President for Global Research and Development, Sanofi; Former Director, NIH)
with Moderator Susan Hockfield (President Emerita, MIT: Koch Institute) &
B\
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