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Learn how to represent cells and microorganisms as interacting agents to study tissue
organization, biofilms and host–microbiome ecosystems. This module introduces core agent-
based modeling (ABM) concepts, spatial lattices and continuous spaces, rule design, and coupling
with omics or PDE fields. You will build and analyze ABMs for tissues and microbiomes using
platforms such as NetLogo, Morpheus and PhysiCell, with Python/R-based analysis and
publication-ready figures.

Agent-Based Modeling for Tissues &
Microbiomes
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S e s s i o n  I n d e x

Session 1 — ABM Concepts, Platforms & Model Setup Session 2 — Tissue-Scale Agent-Based

Models Session 3 — Microbiome & Host–Microbiome ABMs Session 4 — Mini Capstone: ABM for a

Tissue or Microbiome System

S e s s i o n  1
F e e :  R s  8 8 0 0   Apply Now

ABM Concepts, Platforms & Model Setup

Foundations of agent-based modeling (ABM)

a g e n t s ,  e n v i r o n m e n t ,  r u l e s  d i s c r e t e  t i m e  s t e p s  &

u p d a t i n g  e m e r g e n t  b e h a v i o r  &  s t o c h a s t i c i t y

Spaces, neighborhoods & interactions
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l a t t i c e s  v s  c o n t i n u o u s  s p a c e s  v o n  N e u m a n n  /  M o o r e

n e i g h b o r h o o d s  s h o r t - r a n g e  v s  l o n g - r a n g e

i n t e r a c t i o n s

ABM toolchain & basic model setup

N e t L o g o  ( i n t r o )  M o r p h e u s  /  P h y s i C e l l  ( o v e r v i e w )

m o d e l  i n i t i a l i z a t i o n  &  p a r a m e t e r  f i l e s

S e s s i o n  2
F e e :  R s  1 1 8 0 0   Apply Now

Tissue-Scale Agent-Based Models

Modeling tissues as collections of cells

c e l l  s t a t e s  ( p r o l i f e r a t i o n ,  d e a t h ,  d i f f e r e n t i a t i o n )

c e l l – c e l l  &  c e l l – m a t r i x  i n t e r a c t i o n s  b o u n d a r y

c o n d i t i o n s  &  g e o m e t r i e s

Coupling ABMs with fields (diffusion & signals)

n u t r i e n t  /  o x y g e n  g r a d i e n t s  m o r p h o g e n s  &  c y t o k i n e s

( c o n c e p t  l e v e l )  P D E – A B M  c o u p l i n g  ( h i g h  l e v e l )

Tissue ABM platforms & workflows

M o r p h e u s  t i s s u e  t e m p l a t e s  P h y s i C e l l  t u m o r / t i s s u e

e x a m p l e s  N e t L o g o  p r o t o t y p e s  &  v i s u a l i z a t i o n

S e s s i o n  3
F e e :  R s  1 4 8 0 0   Apply Now

Microbiome & Host–Microbiome ABMs

Microbial communities as agents

s p e c i e s  &  s t r a i n - l e v e l  a g e n t s  g r o w t h ,  d e a t h  &

c o m p e t i t i o n  r u l e s  b i o f i l m s  &  s p a t i a l  s t r u c t u r e

Host–microbiome interaction modeling

i m m u n e  &  e p i t h e l i a l  a g e n t s  ( h i g h  l e v e l )  c r o s s -

http://www.nthrys.com
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f e e d i n g  &  m e t a b o l i t e  e x c h a n g e  ( c o n c e p t s )  l i n k i n g

A B M s  t o  o m i c s  s u m m a r i e s

Tools, outputs & analysis

N e t L o g o  /  M o r p h e u s  m i c r o b i o m e  e x a m p l e s  s i m u l a t i o n

o u t p u t s  t o  C S V / T S V  P y t h o n / R  a n a l y s i s  ( t r a j e c t o r i e s ,

h e a t m a p s )

S e s s i o n  4
F e e :  R s  1 8 8 0 0   Apply Now

Mini Capstone: ABM for a Tissue or Microbiome System

End-to-end mini ABM project (tissue or microbiome)

T h e o r y  +  P r a c t i c a l

Model design, calibration & experiments in silico

d e f i n i n g  a g e n t s ,  r u l e s  &  p a r a m e t e r s  s c e n a r i o  &

i n t e r v e n t i o n  e x p e r i m e n t s  b a s i c  s e n s i t i v i t y  c h e c k s  &

r o b u s t n e s s

Deliverables

P D F / H T M L  A B M  p r o j e c t  r e p o r t  m o d e l  f i l e s  /

c o n f i g u r a t i o n  s c r i p t s  e n v i r o n m e n t . y m l  /

r e q u i r e m e n t s . t x t

http://www.nthrys.com

