Welcome to our summer school!
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Community activities around “Economic Principles in Cell Biology”

https://principlescellphysiology.org
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Zoom seminar “Forum Economic Principles in Cell Physiology”

The forum “Economic Principles in Cell Physiology” is a place
for discussions in cell biology and mathematical modelling,
organized by an open group of researchers.

We meet each month to discuss fundamental questions in our field.
Dates: 1st Thursday of each month

Our group is open to researchers at any stage of their career.
Students, junior faculty, advanced researchers: please feel free and welcome to join!

https://principlescellphysiology.org
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Open-access textbook “Economic Principles in Cell Biology”

The project: a collaborative open-access textbook

A book for students and researchers on the economics of cells
An open resource for learning and teaching, written by the community
Writing started in 2021, currently more than 50 authors

We release an updated version (as pdf) every 3 months

Your contribution
Use the book and give us your feedback!

To contribute (for example, by writing, reviewing, or graphic design), please get in touch anytime!

https://principlescellphysiology.org/book-economic-principles/
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Book edition July 2025

ECONOMIC
PRINCIPILES IN

CELL BIOI.OGY

the economic cell collective

Introduction
1. The cell as a factory

Part 1: Background
2. An inventory of cell components
3. Cell metabolism

Part 2: Metabolic models

4. Metabolic flux distributions

5. Optimization of metabolic fluxes

6. The enzyme cost of metabolic fluxes
7. Optimization of metabolic states

Part 3: Cell models

8. Principles of cell growth

9. Universal features of autocatalytic systems
10. Resource allocation in complex cell models

Part 4: Dynamics
11. Optimal behavior in time

Part 5: Cell populations and organisms

12. Diversity of metabolic fluxes in a cell population
13. Cells in the face of uncertainty

14. Strategies for cell size control

15. Economy of organ form and function
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Online resources

(1) Textbook, with chapters accompanied by
* Lecture slides

* Lecture recordings

* Jupyter notebooks

(2) Collection of teaching materials on Systems Biology

(3) Forum video recordings (upon request)

https://principlescellphysiology.org
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Young scholars group
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The summer school

Good morning, class!
Today's lecture is going to
be about the structure of us
bacteria! /

4)

Cell membrane

Nucleoid

x Ribosome
Pilus

Flagellum

We have a strong cell wall to
protect us and flagella to move.
Think of the flagella as

your personal

turbo engine ;)

> ®

Then, inside, we have the nucleoid,
our genetic command center...
And these little guys are ribosomes!

Prof. Piglette, | thought we
were Piggybankteria,

half bacteria and half piggy
banks! Where is the piggy
bank part? 9

&

Ehm... Well...
That's a story for another
lecture...

\ v

An occasion to meet, learn, and talk!
An occasion for us to get feedback and improve our book!

This time, for the first time:
Practical computer exercises with Jupyter notebooks!

We are generously supported by:

= CECAIm

Département

2 MathNum
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Summer school lectures

Day 1: Basics Practical sessions

® The economy of the cell * Introduction to Python & Jupyter

Cellwall ® Aninventory of cell components * Flux Balance Analysis
Cell membrane ® Cell metabolism * Elementary Flux Modes

Nucleoid

Good morning, class!
Today's lecture is going to
be about the structure of us
bacteria! /

* Optimal enzyme profiles
Ribosome

i Day 2: Metabolic models +  Optimal metabolic states
Flagellum @ Optimization of metabolic fluxes .

Self-replicating cells

We have a strong cell wall to ® The enzyme cost of metabolic fluxes
protect us and flagella to move.
Think of the flagella as

your personal

turbo engine ;)

> ®

Then, inside, we have the nucleoid,

our genetic command center... ® Optimization of metabolic states . .
And these little guys are ribosomes! * Dynamic Flux Balance Analysis

*  Flux variability and entropy

Day 3: Cell models
@  Principles of cell growth

® Growth balance analysis

il P!gletlt,e' I;:ho-ught & Ehm el - ® Modeling of microbial communities
were Piggybankteria, That's a story for another
half bacteria and half piggy lecture
banks! Where is the piggy P
bank part? N\ Day 4: Advanced topics
/ ® Optimal cell behavior in time
@ Diversity of metabolic flux distributions

® Economy of organ form and function
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Summer school teachers

T Teachers / authors present in Vienna Teachers online
Good Imorning, t_:lass_! Cell wall
Eziagoi‘;etﬁ:zrljcgﬁlzgotfo”S / z e Diana Széliovd, Universitat Wien Wolfram Liebermeister, INRAE
R /| Rt:::d Elad Noor, Weizmann Institute of Science Igﬂa?;t[n.Lercrlller.,-lHSHUbDusseILcjo.rf o
i 0 xpﬂus Felipe Scott, Universidad de los Andes rederique Noel, Sorbonne Universite
—————Flagelum Hidde de Jong, INRIA
We have a strong cell wall to Then, inside, we have the nucleoid, Hollie J. Hindley, University of Edinburgh

flagella to move. ;
?L?;ic;fu;gr%dag:ﬁa o our genetic command center...

your personal And these little guys are ribosomes!
turbo engine ;)

> &

Hugo Dourado, HHU Dusseldorf

Marcelo Rivas Astroza, UTEM Chile
Markus Koébis, NTNU Trondheim

Meike Wortel, Universiteit van Amsterdam
Michael Predl, Universitat Wien

Prof. Piglette, | thought we Ehm... Well... . . ] o o )
\ﬁaelrfebzggifgag:aeﬁgﬁ a0 ;l'hat's a story for another Michela Péulelzt.tl, UrT.lver5|.tatsk.I|n.| kum Wdrzburg
banks! Where is the piggy ecture... Pranas Grigaitis, Vrije Universiteit Amsterdam
bankpani o \ € Roberto Mulet, Universidad de La Habana
@ / Stefan Miiller, Universitat Wien

Steffen Waldherr, Universitat Wien
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Join our community!

Join us for the Forum meetings! @
Join us for writing the book!

Let’s build a community!

Follow us on bluesky:
https://bsky.app/profile/economic-cell.bsky.social

¥
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Community activities
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