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Motivation

L. University, Alzheimer plaque affects different brain cells differently (2018) 2

Aβ - Amyloid beta

Egyptian Journal of Basic and Applied Sciences, Neuroprotective role of herbal alternatives in circumventing Alzheimer’s disease through multi-targeting approach - a review (2022)



Goal of this 
work

• Understanding the impact of protein 
irradiation on protein aggregations in 
brain cells.
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What is TOPAS?
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TEXT FILE Geant4-based c++ files Monte Carlo Simulation of Particle-
Material Interactions



Bragg Peak
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Number of events: 10!.



First Step: water box
Proton Beam Energy: 100 keV

Box dimensions: HLX* = HLZ* = HLY*= 1000 Å

“g4em-standard_opt4” “g4em-dna”

*HL = half length 6



Second Step: 
add amyloid
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Will irradiation induce 
damage in amyloids?



TOPAS
simulation

PDB File of DNA 
molecule structure

Event number
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TOPAS nBio
• Overview Diagram

SSB DSB

Single Strand Break

Double Strand Break

INPUT OUTPUT



What we want to simulate:
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TOPAS 
simulation

PDB File of Amyloid 
molecule structure

Event number Breaks

INPUT OUTPUT
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Amyloid Input File
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ATOM NUMBER

ELEMENT

RESIDUE NAME

MOLECULE CHAIN

RESIDUE NUMBER

X Y Z

COORDINATES



Second Step: add amyloid
Simulation Geometry

Box dimensions: 1000 Å x 1000 Å x 1000 Å

Amyloid dimensions: 50 Å x 50 Å x 14 Å
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Second Step: add amyloid
Proton Beam Energy: 100 keV

“g4em-standard_opt4” “g4em-dna”

Box dimensions: 1000 Å x 1000 Å x 1000 Å

Amyloid dimensions: 50 Å x 50 Å x 14 Å
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Second Step: add amyloid
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Total number of strand breaks on the amyloid induced by a proton beam. Number of events:  10".



Third Step: increase amyloid size
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Box/Amyloid volume ratio: 30 000 Box/Amyloid volume ratio: 150



• How?
• Change coordinates 

on pdb file!
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Third Step: increase amyloid size

COORDINATES

X Y Z



Fourth step: add gold nanoparticles
Radiation bombs simulation geometry
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Sphere radius: 1000 Å
Amyloid dimensions: 150 Å x 150 Å x 300 Å
Gold nanoparticles radius: 50 Å



Fourth step: add gold nanoparticles
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Total number of strand breaks on the amyloid induced by a proton beam. Number of events: 10#



Future Work...
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Thank you!
Hannah Scharff: diazscharffha@gmail.com

Maria Rebouta: mariatrebouta@gmail.com
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