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What  is a Biophysicist ? / ≤│

A Biophysicist  is both :
⅜ ≈ ≈─

Physicist  /  :

ĲApplies  the laws  of physics  to 
understand  complex  systems .

╩ ⇔√ ⌂◦☻♥ⱶ
┼─

ĲUses tools  like mathematical  models  
and advanced  imaging  techniques.

⸗♦ꜟ╛ ⌂ ─
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What  is a Biophysicist ? / ≤│

A Biophysicist  is both :
⅜ ≈ ≈─

Biologist  / :

ĲStudies  the complexity  of living 
organisms  at all scales.
≢ꜟכ◔☻╢╝╠№ ─ ╩

ĲExplores questions about cells, 
tissues, and ecosystems .
⁸ ⁸ ⌐ ∆╢

┼─
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What  is a Biophysicist ? / ≤│

Combining  Physics and Biology  / ≤ ─
ĲExplains  life through  the lens of physics .

─ ⅛╠ ╩ ⇔╕∆⁹

Physicist Biologist

Biophysicist
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The Beginning 
of the Story 
◐ϘϤχ ῎

7



SPAIN

Where I Am From / τνΜο

Hometown: Espelette , 
Population: 2 032 

ᾮỏʿϵІЧйАЕʺ
ῢʿ 2 032 
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Espelette  /ϵІЧйАЕ
Famous for 
its  Unique 
Pepper

σ ◓
π σ
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About My  High School  / ♆χ‰ τνΜο

Lycée Navarre

Located in Saint -Jean-Pied-de-Port, France
ТжрІχЂр˹Ѕар˹Сϵ˹Ж˹Ъ˔иτ
ӡ βϥ

Small town with 1,400 inhabitants
ῢ1,400 χ ήσ

High school with 400 students
400 χ‰ 

45min
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Aspect France / ТжрІ Japan / 

Duration 3 years (Seconde, Première, Terminale) 3 years ( 1, 2, 3)

Structure Specialization starts in Première No specialization, general subjects for all

Exams Baccalauréatat the end of Terminale
University entrance exams 
(ЈрЌ˔♯ᾓ)

School life Fewer extracurriculars
Strong focus on extracurricular activities 
(clubs)

Comparison  of the French and Japanese 
High School  Systems / 

ⱨꜝfi☻≤ ─ ─ ╖─
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Focused on understanding  the 
fundamental  laws  of nature
ꜛ χṁ Ϭ ᵔβϥάρϬ ρΰθ
ФкϽжЭ

Covered topics such as mechanics , 
thermodynamics , electromagnetism , 
and quantum physics
ᶘʺ ᶘʺ ꜗṓᶘʺ ◓ ᶘ
σςϬᶘ

B]fqjz~ªŋ« Degree  in Fundamental Physics
ṁ ᶘχᶘ●‹
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Specialized  in applying  physics  to 
biological  systems
ЄІГЭϒχ ᶘχᴂ τ ᴟ

Studied  topics like biomechanics , 
biophysics , and statistical  physics  of living 
systems

ᶘʺ ᶘʺ ЄІГЭχ ὓ
ᶘϬᶘ

Gained experience  in quantitative analysis  
and interdisciplinary  research

ΣϢόᶘ∑ ᾆẕχὊᾓϬ

>]«®jªŋ« Degree  in Physics of Living Systems 
ᶘχ ●‹

13



Internship  at CERCO Laboratory , Toulouse
Еϲ˔и˔ЇχCERCOᾆẕ πχ
ϱрЌ˔рЄАФ

Effect  of Background Sounds on Cognitive 
Tasks in Marmosets ( Callithrix  jacchus )
ὂᴝΥЫ˔ЯЈАЕ (Callithrix  jacchus ) χ
ᴿ τ Πϥֲố

Supervisor : Pascal Girard

First Research Experience  / ϛοχᾆẕὊᾓ
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Temporary  Teacher in Middle and High 
School
ᶘ ʾ‰ πχ ễԌ

New >]«®jªŋ« Degree :
M2 Neuroscience, Behavior , and 
Cognition
Ὂᴬᶘʺ“ ʺ χ ●ᴿ ( ᶘ
ỘΤϣ8 ῇτ︡ )

Internship :
Modeling the Antioxidant  Defense  
System in Cells
⇔ χΌ▒ᴟ ῈЄІГЭχЯДиᴟ

Supervisor : Noelie  Davezac

Journey Towards  a PhD / ●ᴿ ϒχ
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Impact of Mechanical  Constraints  on Cell Growth
Г˔Ыʿ
Ṑᵣ Υ⇔ χ τ Πϥֲố

Conducting  research  under  the supervision of 
Morgan Delarue
ЯиϹрʾДжи˔ễ χ◙ χᴞπᾆẕϬ“Ξ

Focus on how mechanical  forces affect cell  
growth  and behavior .
Ṑᵣ Υ⇔ χ Ϟấ τ Πϥֲốτ Ϭ
οϥ

Investigating  applications in biomaterials  and 
tissue engineering.
НϱϷЫГзϯиϞ Ῥᶘϒχᴂ Ϭ ₰

PhD Thesis / ●ᴿ πχ ●
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Impact of mechanical  pressure 
on cell  growth ?
│ ─ ⌐≥℮ ∆╢─  



What  is mechanical  pressure?
≤│



Where  can mechanical  pressure come 
from  for cells?

⌐⅛⅛╢ │≥↓⅛╠ ╢  

Growth  /

Growth

Increase  in cell  size or mass.
⇔ χ ΦήϞל χ ᴥʻ



Division/

Where  can mechanical  pressure come 
from  for cells?

⌐⅛⅛╢ │≥↓⅛╠ ╢  

Division

Cell splitting  into  two  new cells.
⇔ Υ2νχ ΰΜ⇔ τ ΤϦϥ



Where  can mechanical  pressure come 
from  for cells?

⌐⅛⅛╢ │≥↓⅛╠ ╢  

Proliferation

Rapid increase  in cell  number .
⇔ χ Υẍ τ ᴥβϥʻ

Proliferation /



Constrained  Growth

Constrained  Growth
ᾢϣϦθ
Restricted  growth  due to physical  or 
environmental  factors .

Ϙθψḕẽ ԍτϢϥ χ ᾢʻ

Where  can mechanical  pressure come 
from  for cells?

⌐⅛⅛╢ │≥↓⅛╠ ╢  



How to confine micrometric  cells?/ 
σ⇔ ϬςχϢΞτ α₅ϛϥΤˁ

By creating  
micrometric  cages
Ьϼкр ӡχ Ϭ⌠ϥάρπ

Human hair  diameter : ~ 70 micrometers  ( m˃)
⇔ χ ᾢ  ψ χ χ ήχᴡ χ1Τ



How to confine micrometric  cells?/ 
σ⇔ ϬςχϢΞτ α₅ϛϥΤˁ

A clean room is a controlled environment with minimal 

airborne particles.

ÅAir is filtered using HEPA/ULPA filters.

ÅTemperature, humidity, and pressure are regulated.

ÅSpecial clothing prevents contamination.

ÅUsed in electronics, pharmaceuticals, and 

biotechnology.

ⱶ│⁸כꜟfiכꜞ◒ ─ ⅜ ⌐
ⅎ╠╣√ ↕╣√ ≢∆⁹

ÅHEPA/ULPAⱨ▫ꜟ♃כ≢ ╩ ⁹
Å ⁸ ⁸ ╩ ⁹
Å ⌂ ≢ ╩ ←⁹
Å ⁸ ⁸Ᵽ▬○♥◒ⱡ꜡☺כ≢ ⁹



How to confine micrometric  cells?/ 
σ⇔ ϬςχϢΞτ α₅ϛϥΤˁ



What  is the effect  of this  pressure on cells?
↓─ │ ⌐≥─╟℮⌂ ╩ ⅎ╢⅛



Mechanical  pressure 
slows down cell  

division.
 │ ╩ ╠∑╢⁹

What  is the effect  of this  pressure on cells?
↓─ │ ⌐≥─╟℮⌂ ╩ ⅎ╢⅛



What  is it  used for? ─√╘⌐ ℮─⅛

Proof that  physical  phenomena  can influence biological  processes
ᾝ Υ ᶘ ᵃ τֲốϬ Πϥ Ấ

Understanding  why  some cells resist  antifungal , antibiotic , or anticancer 
treatments
σεΜΨνΤχ⇔ ΥΌ ử ʺΌ ϘθψΌḳⱵʺל τ ϬⱱνχΤϬ ᵔβϥ



What  to do after  a PhD?
●‹︡ ῇχ ψˁ

Industry
▀Ộᵦ

1.Join the private  sector  to apply  your  
skills  in a practical  environment .
ḧЈϼЌ˔τ ΰʺІϺиϬᴂ
σḕẽπᶨΤβʻ

After  3 years of a PhD, two  options are possible:
●ᴿ Ϭ3 ḧ Πθῇʺ2νχ ♥ΥΚϤϘβʿ
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After  3 years of a PhD, two  options are possible:
●ᴿ Ϭ3 ḧ Πθῇʺ2νχ ♥ΥΚϤϘβʿ

What  to do after  a PhD?
●‹︡ ῇχ ψˁ

Academia
ϯϸДЬϯ

1.Continue with  postdocs (short 
contracts  of 1 to 3 years).
ЪІЖϼρΰοᾆẕϬ Ϊϥˢ1̇ 3
χ ṍἸ ˣʻ

2.The best option is to go abroad  to 
broaden  horizons and expand 
networks.
♪ ϬῲΫʺКАЕм˔ϼϬῲΫϥ
θϛτᵤᵰτ“ΨχΥΩ πβʻ
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Culture ˢ ᴟˣ

Why  come to Japan? τ ϥ ψˁ
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