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Project Goals

Determine the best receptor for targeting

Formulate the appropriate nanoparticle size for dosing and tumor uptake

Induce successful dual antibody conjugation 

Determine the proper antibody quantity



Specific Aim 1: 
Develop dual antibody 

conjugated silk 
nanoparticles 

Specific Aim 2:
Create 2D cell culture 

model using transfected 
U87 cells

Specific Aim 3: 
Characterize therapy 

efficacy

Create product:
1. Process silk and form nanoparticles (100-120nm)
2. Conjugate IL-13Ra2 and EGFRviii to loaded NP surfaces 

using EDC/NHS crosslinking

Transfect U87 cells to express the two receptors of interest:
1. Infect cells with lentivirus carrying genes for receptors
2. Characterize cells to ensure receptor expression using 

western blot, ELISA, or flow cytometry

Determine appropriate size and target receptors via lit review

Characterize nanoparticles:
1. Quantify ratio of antibodies on NPs via fluorescent 

imaging or flow cytometry
2. Ensure successful crosslinking of antibodies

Culture cells on 2D plate

Load nanoparticles onto the 2D model:
1. Evaluate binding efficacy and nanoparticle uptake

Compare efficacy of dual-antibody, antibody A, and antibody B 
nanoparticles



Project Design Chart
Characteristic Target Value Why This Value How We Will Test

Nanoparticle size 100-120 nm Appropriate size for entering tumors via leaky vasculature 
and for tumor cell uptake

DLS/SEM imaging

Nanoparticle antibody 
expression

TBD → enough to have 
efficient uptake in GBM cells

Throughout various experiments, we will determine the 
target value for nanoparticle antibody expression based on 
which values optimize cellular uptake

FTIR Analysis, Fluorescence 
microscopy with secondary antibody

Silk concentration 6% 6% silk has been determined by past studies to result in 
100-120 nm particles 

Concentration calculations by 
weighing 1000ul of silk solution, 
leaving overnight in 60°C oven, and 
weighing remaining silk

Uptake efficiency TBD → enough to have 
efficient uptake in GBM cells

This value will be dependent on the various experiments 
we conduct to test nanoparticle antibody expression 
uptake efficiency (uptake is changed a lot by cell line & 
nanoparticle size

FITC and lysosomal fluorescent 
microscopy or flow cytometry

Cell receptor expression Cells express one of each 
receptor

This is important to test the efficacy of dual antibody 
conjugation, making sure both biomarkers are expressed 
whether we transfect cells with both, or receive IL-13Ra2 
cells and transfect with EGFRviii

Flow cytometry and/or
Western blot



What Has Been Done so Far?

LITERATURE REVIEW
Glioblastoma Multiforme (GBM) 

vs Breast Cancer vs HCC

ANTIBODY RESEARCH
IL-13Ra2 vs EphA2 vs EphA3 

vs EGFRviii

LAB WORK AND RESEARCH
Silk processing, cell culture, and 

research on purchasing 
antibodies and conjugation kits

SILK NANOPARTICLES
Created silk nanoparticles with 

diameter of ~76 nm 
(but could be closer to 100-120 nm as the DLS 

needs to be serviced)

SECONDARY RESEARCH
Consulted Dr. Priceman from 

City of Hope about GBM 
research and cells he could 

give to us
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WEBSITE
Designed team website to 

update as project progresses
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Receive City of Hope cells

Confirm U87s endogenous 
expression of both IL-13Ra2 

and EphA2

Project Next Steps

Culture New Cells
Practice cell culture on U87 

cell line expressing 
receptors of interest
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Submit Amended 
Lentivirus Registration

Determine proper 
transfection protocol for 

U87 cells and send to 
Biosafety Office
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3 Order Antibodies
Order IL-13 and either 

EphA2 or EGFRviii 
antibodies
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