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Abstract Experimental Methods Conclusion and Future Steps

Pesticides are currently the primary solution towards eliminating DNA Purification Particle Synthesis Soil Mobility Comparison

phytoparasitic nematodes, agriculturally harmful roundworms. Soil Column
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Our data shows that TMGMYV nanoparticles have a
faster elution profile than water, implying that it

Lysed CCH‘S — Bacteria Media Buffer + Bacteria TMGMYV Particle

Excess treatment creates unfavorable side effects though, such as . . . .
will come 1n contact with the nematodes quicker.

toxic run off and pesticide poisoning. Previous studies have shown
that Tobacco Mild Green Mosaic Virus (TMGMYV), a nanoparticle,

encapsulates and protects RNA from soil before entering

We are currently working on testing our

supraparticles and expect to have results soon. The
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lefkel Column next steps will be to A) create a protein toxic to
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nematodes. Another method of encapsulation and delivery 1is
through ZRC10ZR and EGFPZE protein supraparticles. The
purpose of this study 1s to compare how well two different

nematodes but not to other organisms, B)

TMGMYV Spherical

. encapsulate the protein, C) measure the elution
Nanoparticles

profile of the supraparticle, and D) determine 1if

encapsulation methods flow through soil, as nematodes often reside | | . .
nematodes are harmed by the particle. This

deep 1n the ground. Escherichia Coli (E. Col1) was transformed to
produce EGFPZE and ZRCI10ZR. After protein extraction and
purification, supraparticles were formed and their soil mobility was

encapsulation process through coat proteins has
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Ju %; been seen 1n not only agricultural settings, but also
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medicinal settings. Various vaccines use coat

compared to TMGMYV nanoparticles. Particles were assessed for

. . . proteins to encapsulate desired molecules. If
their mobility, and TMGMYV has a better elution profile than water.

executed correctly, this pesticide could help the
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- Nematodes destroy $157 billion U.S. crops yearly, thus current
pesticides must be improved. Excess pesticides enter local water
sources and distributors’ lungs, causing internal damage.

- TMGMYV 1s an RNA encapsulating viral nanoparticle that can
eliminate nematodes through oral uptake.

- ZRCI10 supraparticles are artificial structures that can encapsulate
proteins and immobilize nematodes, but their soil mobility levels
are not yet known.

- Hypothesis: ZRC10ZR supraparticles will have similar soil
mobility rates compared to TMGMYV nanoparticles.

Caparco, A. A., Bommarius, B. R., Champion, J. A., & Bommarius, A. S. (2020).
Protein—inorganic supraparticles as a robust platform for enzyme co-immobilization.
Biotechnology and Bioengineering, 117(9), 1979—-1989. https://doi.org/10.1002/bit.27348

+

Caparco, A. A., Gonzalez-Gamboa, 1., Hays, S. S., Pokorski, J. K., & Steinmetz, N. F. (2023).
Delivery of nematicides using TMGMV-derived spherical nanoparticles. Nano Letters, 23(12),
5785-5793. https://doi.org/10.1021/acs.nanolett.3c01684

20 (kDA

- 11 (kDA

N

Opdensteinen, P., Caparco, A. A., & Steinmetz, N. F. (2025). Protein-based spherical
nanoparticles for dSRNA delivery to nematodes — A platform technology for RNA silencing.
Materials Today Bio, 13, Article 10024 1. https://doi.org/10.1016/].mattod.2025.06.001

Opdensteinen, P., Charudattan, R., Hong, J. C., Rosskopf, E. N., & Steinmetz, N. F. (2024).
Biochemical and nanotechnological approaches to combat phytoparasitic nematodes. Plant
Biotechnology Journal, 22(9), 2444-2460. https://doi.org/10.1111/pb1.14359

S[9D AINDIN.L

Created in BioRender.com bio

Acknowledgements

Caparco Research Group
Elution Chromatogram

3.0

Adam A. Caparco, PhD, Principle Investigator
':ffi»,‘w"nﬂ‘;ﬁ\iw@“;;‘mﬂ;w s J u:_ia H Merlin . PhD StU,dent

2.5 @a .

® e Bradford Calibration Curve Center for STEM Education

2.0 - @

® W ADSCTRION, =-0,559°E 0,830 2 =0969 Claire Duggan, Executive Director
& . . .

1o ° ® Jennifer Love, Associate Director

> Victoria Berry, Ahmed Othman, & Dmitra Mukasa,

Y SP Coordinators
Nicolas Fuchs, Program Manager

1.0 ® @

Absorbance at 590nm

a®
0.5 ®g °®®

@
@
Absorption Rate
o
NN
-

0.0
0 10 20 30 40 - - - i 0.0 0.2 0.4 0.6 0.8 1.0

Mary Howley. Administrative Officer

TMGMYV nanoparticles

Volume of Water (mL) Concentration (M)

Young Scholars Program at Northeastern University This work was supported by the National Science
Claire Duggan, Program Director Foundation


https://doi.org/10.1002/bit.27348
https://doi.org/10.1021/acs.nanolett.3c01684
https://doi.org/10.1016/j.mattod.2025.06.001
https://doi.org/10.1111/pbi.14359

