
This item is likely protected under Title 17 of the U.S. Copyright Law. Unless on a Creative Commons 
license, for uses protected by Copyright Law, contact the copyright holder or the author. 
 
Access to this work was provided by the University of Maryland, Baltimore County (UMBC) 
ScholarWorks@UMBC digital repository on the Maryland Shared Open Access (MD-SOAR) 
platform.  

 
Please provide feedback 

Please support the ScholarWorks@UMBC repository by emailing scholarworks-
group@umbc.edu and telling us what having access to this work means to you and why it’s 
important to you. Thank you.  

 

mailto:scholarworks-group@umbc.edu
mailto:scholarworks-group@umbc.edu


Techniques for validating the genomic drivers of nanoparticle interactions in cancer cells
Rachel Myers1,2, Dr. Joelle P. Straehla2,3, Dr. Paula T. Hammond2,3,4

1Department of Chemical, Biochemical and Environmental Engineering, University of Maryland Baltimore County; Baltimore, MD
2Koch Institute for Integrative Cancer Research, Massachusetts Institute of Technology; Cambridge, MA

3Broad Institute of MIT and Harvard; Cambridge, MA
4Department of Chemical Engineering, Massachusetts Institute of Technology; Cambridge, MA

Results
Current challenges of cancer therapies
Off-target effects, lack of specificity, and difficulty 
penetrating cancerous tissue1

Nanomedicine is an exciting way address these issues.
Nanomedicine = using nanotechnology for medical and 
biological applications
• Reduce early degradation & clearance
• Improve tissue specificity
• Lower toxicity2

Layer-by-Layer nanoparticle (NP) assembly
• Tunable NP assembly platform allowing multiple 

therapeutic modalities and tissue targeting

Limitations of studying nano-bio interactions
• Tissue and cellular heterogeneity make it difficult to 

determine which chemical properties result in 
successful NP delivery in specific tissues3

• We hypothesize that an improved understanding of 
the biologic drivers of NP delivery will improve the 
utilization of nanomedicine for cancer
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Experimental Overview
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High throughput screening to validate the genomic 
drivers of NP-cell interactions
• We previously identified potential genes that regulate 

these interactions using previous methods4

• We seek to validate multiple genes simultaneously 
with pooled screening approaches

High-throughput techniques
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Conclusion
• Developed a strategy to analyze results of CRISPR 

pooled screening with two different NP formulations
• Validated genes identified using computational 

methods
• Identified a previously less-explored gene that 

contributed to decreased uptake of LIPO and HA NPs

Next Steps
• Use the techniques developed here to study a larger 

library of NPs
• Perform screening on other cancer cell lines
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