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A Note from the Editor

We are excited to bring you the first issue of the relaunched ASPIRE
Newsletter. ASPIRE was initially launched in the fall of 2020 and has
sent out updates on a semesterly or yearly basis. It is now
becoming a more constant fixture in ASDRP’s publications and
communications efforts and will be released on a biweekly basis.
You can find past issues of ASPIRE on asdrp.org under the
Publications tab.

This issue features research updates from the Yamamoto group’s
researchers with projects exploring methods to enhance and develop cancer treatments. ADAC
Analysis, Membrane Dynamics, and Dynamic Light Scattering Calibration are a few of the topics
explored below.

We encourage all researchers to submit research updates at any time. Submissions for the August
15th newsletter are open until Saturday, August 13th at 11:59 PDT. Submissions can focus on
group project updates, field trips, new equipment usage, conference attendance and more. Please
find the submission form in the Student Portal.

We hope you enjoy this August 1st issue of ASPIRE.

Sophia Linnevers
ASDRP Website and Communications Manager



The ASDRP Summer 2022 Semester Research Symposium and Expo will showcase some of the original
scientific findings of 600+ high school students, who conducted research across 80+ projects in a wide array
of STEM fields. Students come from throughout Bay Area, across the U.S., and internationally! The
Symposium features students presenting the research they completed throughout the Summer during their
participation in ASDRP.

These scientific projects conducted by students are original research with cutting edge results, completed on
$3M+ worth of research equipment with highly qualified research mentors, and are not traditional “science
lab” projects whose results are known. This event is a premier opportunity for high school students to be
exposed to genuine research, scholarship, peer review, scientific reading and writing, and scientific
presentation at a young age before college.

At the completion of the Symposium, the students will be able to leverage their own published works in
demonstrating their competitive advantage as they prepare to matriculate to college! We invite you to join us
in the beginning of a wonderful journey for these young scientists! Please come, view research posters, ask
the students questions, listen to oral presentations, support these great kids, celebrate their
accomplishments, and have fun!

The Symposium will be held on Saturday, August 20, 2022 @ 10:00am-12:00pm (PDT) at Mission College,
Santa Clara, CA.

All interested persons are invited!

To register for the event, please visit asdrp.org/expo

https://www.asdrp.org/expo


Student Research Updates
ADAC Analysis
Sumayyah Ismail, Ella Jeon, Hannah Murry
Yamamoto Research Group

The goal of this project is to determine the drug-to-antibody ratio (DAR) in a given ADC (Antibody Drug
Conjugate) with IgG fragments as the antibody in developing a future cancer therapeutic. Low DAR could
reduce the antitumor efficacy, while high DAR may affect antibody structure, stability, antigen-binding,
etc, therefore causing loss of activity. Typically, the ideal DAR average is 4 per antibody, which we hope
to observe.

Our initial research involved learning about different method types to run and process our samples,
which include HPLC (High-Performance Liquid Chromatography), HIC (Hydrophobic Interaction
Chromatography), and SEC (Size Exclusion Chromatography). We ultimately decided to use the
Reverse-Phase HPLC (RP-HPLC).

For the first few weeks, we went through method development, in which we developed the method to
input in the HPLC’s software. This included testing between multiple parameters such as mobile phases,
solvent gradients, and run times. Then, we did method validation in order to determine if our method set
was accurate. We first ran Bovine Serum Albumin (BSA), then moved on to a conjugated BSA sample
with Fluorescein (FITC).

We then also tested with two different columns: C8 and C18, and decided on the C18 due to its efficient
separation. After multiple runs, we saw the separation results desired, and are now working to adjust our
column, and running samples of BSA conjugated with 6-maleimidohexanoic acid. We are also trying to
run a new sample that was given to us: Sn-38 conjugated to pertuzumab.

Image Caption:
RP-HPLC
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pure SN-38

https://www.asdrp.org/research


Membrane Dynamics
Mandy Situ and Madhav Raghu
Yamamoto Research Group

Our project focuses on membrane dynamics, and we aim to study how fluid lipid membranes and
liposomes form, liposome-liposome fusion, and liposome-cell membrane fusion. The purpose of this
project is to use liposomes as delivery vehicles for various drugs, like mRNA or DNA vaccines. In order to
do this, we must understand membrane dynamics between cells and liposomes. Liposomes have both
hydrophobic regions and hydrophilic regions, allowing for compatibility with many drugs. They also can
provide an internal region, the lumen, protected from outside factors like digestive enzymes and
molecules.

A liposome is an enclosed membrane made of one or more lipid bilayers. We have tried PVA assisted
method of producing GUV and this produced lots of debris and some larger vesicles. We then tried the
lipid film hydration method (scraping) with various cholesterol levels and found less cholesterol seemed
to show higher numbers of rounder vesicles but they were smaller. The more cholesterol, the more
deformed vesicles and more debris we see. We tested 0, 3.4. 7.1, and 10 mg of cholesterol.

Finally, we tested the cellulose paper method, which led to very small vesicles, but very little debris. The
issues we encountered over these tests included having trouble producing large vesicles; we often get
smaller ones and it is currently inconsistent. We also have seen random fusion and we are not sure why.
Once consistent production is achieved, our next step is to test membrane fusion agents.

Image Caption: Vesicles made with 7.1
mg cholesterol using the lipid film
hydration method seen under the
microscope.



Hybridoma Growth/Antibody Detection
Suraj Kumar and Ashwin Vijayvikram
Yamamoto Research Group

Our project studies hybridoma cells, which are mouse B cells infused with immortal myeloma cells.
These cells are able to secrete antibodies that can be conjugated to linkers and drugs that can target
cancerous cells (ADCs). Our goal is to produce 10mg of HER2 breast cancer cell-specific monoclonal
antibodies by properly maintaining the Hybridoma cells.

So far, growth has been very minimal, we’ve been stuck around 30-40% confluency for the past 1.5
weeks and have not been able to do a proper cell count because of this. However, now we are culturing
a new Hybridoma cell line which has been on a positive growth curve exhibiting clumped growth.

We need to perform an ELISA assay to determine the presence of antibody in our hybridoma
supernatant. Then, if antibody presence is detected, we will move on to purifying antibodies using a tried
HIC-HPLC method.

Image Caption: Monoclonal antibody conjugated with
linker and toxic payload attacking cancerous cell.



Dynamic Light Scattering Calibration
Alyssa Yu, Raymond Zhang, and Seneca Simpson
Yamamoto Research Group

The ultimate goal for our project is to be able to verify that calcium phosphate has bonded to RNA using
radius readouts from the DLS instrument. As of right now, we are calibrating the DLS instrument
(DynaPro 99) to test its reliability and accuracy.

After measuring 30 nm and 100 nm PSL beads as standard samples, we found that the readouts of
radius for the 30 nm PSL beads had at most a 7.6% margin of error, with the radius readout being
13.8586 nm on the first acquisition of the 1:49 concentration in PBS. The ideal radius is 15 nm. Overall,
the readouts for the 30 nm PSL beads were consistent, and the results were within what was expected.
On the other hand, the 100 nm PSL beads did not give consistent readouts, with the highest margin of
error being 33.29% and a radius readout of 33.2904 nm on the fourth acquisition of the 1:199
concentration in water. The ideal radius is 50 nm. We hypothesize that the reason for the inconsistencies
and inaccuracies with the radius readouts of the 100 nm PSL beads is the cloudiness of the higher
concentration solution interfering with the laser, since as the concentration got higher, the discrepancy
became more pronounced.

We are planning on spending time in the lab to further calibrate the DLS instrument using proteins
instead of PSL beads.

Image Caption: 30 nm Standard Sample,
Abridged Table



A Stability Study of Torula Yeast RNA, with Applications in Drug Delivery
Alyssa Yu, Anika Kulkarni, Harry Wang, Raymond Zhang, and Seneca Simpson
Yamamoto Research Group

RNA is a molecule with increasing
medical applications, including in the
realm of cancer therapeutics and
other gene-based conditions.
However, when RNA enters an
organism, contact with ribonucleases
causes RNA degradation. The goal of
our project is to find a substance that
protects yeast RNA from RNAse. We
hypothesize that calcium phosphate
would be an ideal protective
substance due to its ability to adsorb
RNA to its surface. Treatments
involving RNA editing capabilities
would benefit greatly from a
substance that protects RNA,
including the SARS-CoV-2 vaccine.

Thus far, we have characterized our
Torula yeast RNA samples and
utilized the characterized features of
our RNA (e.g. base pair length) to
encapsulate RNA into our calcium phosphate nanoparticles. Upon quantifying and characterizing the
nature of our RNA via gel electrophoresis, our samples were determined to be 90 nucleotides in length.
The binding efficiency of our RNA was calculated as 10.8 mg of RNA per 0.1 g of calcium phosphate.
Upon streamlining the elution process to successfully recover RNA from the nanoparticle, we have
progressed into degradation stages, in which calcium-phosphate-encapsulated RNA is incubated with
ribonuclease A to assess how the nanoparticle prevents enzymatic degradation.

Challenges we encountered include the optimization of the initial buffer in which RNA can be dissolved
and streamlining of the elution process. Our next milestone centers around cell culture, where we will
utilize bioassays to transfect our nanoparticle into mammalian cells. This will be done to assess how the
nanoparticle can successfully degrade in the acidic conditions of the endosome, release the RNA
package, and initiate transcription and translation of the RNA package



Every week, some of our senior researchers in each department at ASDRP give public seminars
presenting the current state of the field, and disseminating how their research at ASDRP fits into
the broader context of the frontiers of modern science and engineering. Colloquia are public
events, and anyone can join. Click here for the latest Colloquia Information and Presenters.

We are excited to announce the Summer 2022 Researcher Interview Series! In this series of
interviews, website and communications manager Sophia Linnevers sits down with researchers to
talk about their research and experience at ASDRP. The Interviews are posted to our ASDRP
YouTube channel, where beyond the interviews, you can find colloquia recordings, and seminars.

https://www.asdrp.org/colloquia
https://www.youtube.com/channel/UCZCF3DiAxegkODsAHMnsMVw
https://www.youtube.com/channel/UCZCF3DiAxegkODsAHMnsMVw

