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What Is a Biophysicist ? /

A Biophysicist Is both :
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Physicist /

|Applies the laws of physics to
understand complex systems.
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|Uses tools like mathematical models
and advanced imaging techniques.
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What Is a Biophysicist ? /

A Biophysicist Is both :
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Biologist /

|Btudies the complexity of living
organisms at all scales.
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| Explores questions about cells,
tissues, and ecosystems.
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What Is a Biophysicist ? /

/

Physicist ‘.-‘ Biologist
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N Biophysicist

Combining Physics and Biology / < —
| Explains life through the lens of physics.
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About My High School / ¢ x % 1 v Mo

Lycee Navarre

Located in Saint -Jean-Pied-de-Port, France
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Small town with 1,400 inhabitants
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High school with 400 students
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Comparison of the French and Japanese
High School Systems /
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Aspect France /T x p | Japan /
Duration 3 years (Seconde, Premiere, Terminale) Syears( 1, 2, 3)
Structure Specialization starts in Premiere No specialization, general subjects for al
Exams Baccalauréaat the end ofTerminale Umveysﬂyenfrance SAGHIS
BpK.#n)
: : Strong focus on extracurricular activities
Schoolliife Fewer extracurriculars

(clubs)
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Focused on understanding the
fundamental laws of nature
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Covered topics such as mechanics,
thermodynamics , electromagnetism
and gquantum physigs
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> ] « ®]D¥gnee In Physics of Living Systems
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Specialized in applying physics to
biological systems
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Studied topics like biomechanics ,
biophysics , and statistical physics of living
systems
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Gained experience in quantitative analysis

and interdisciplinary research ‘%B‘b‘{%ﬁé'&ﬁ
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Internship at CERCOLaboratory , Toulouse
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Effect of Background Sounds on Cognitive
Tasks in Marmosets ( Callithrix jacchus)
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Supervisor : Pascal Girard




Journey Towards a PhD /

Temporary Teacher in Middle and High
School ~
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New > ] « ® jDegree:
M2 Neuroscience, Behavior , and
Cognition
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PhD Thesis /

Impact of Mechanical Constraints on Cell Growth

f;bl‘
Or Y = X

e R

T MN4Y. 6

Conducting research under the supervision of

Morgan Delarue
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Focus on how mechanical forces affect cell
growth and behavior .
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Investigating applications in biomaterials and

tissue engineering.
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En vue de l'obtention du
DOCTORAT DE LUUNIVERSITE DE TOULOUSE
Délivré par I'Université Toulouse 3 - Paul Sabatier

Présentée ot soutenue par
Baptiste ALRIC

Le 15 décemnbre 2021
Impact des contraintes mécaniques sur la physiologie cellulaire

Ecole coctorale - GEETS - Génie Electrique Electronique, Téiécommunications et
Santé ; du systéme au nanosystéme

Sotcialid | MicroNano Systemes

Unite de recherche :
LAAS - Laboratolre d' Analyse et d'Architecture des Systemes

These crigie par
Anne-Marie GUE ot Morgan DELARUE

M. Liam Hok, Examnateur
M. Nargan Dalaroe, Dvaciew de hase
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Impact of mechanical pressure

on cell growth ?
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What Is mechanical pressure?




Where can mechanical pressure come

from for cells?
- o] 20 %l

Growth /
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Growth

Increase In cell size or mass.
= X ®AUO> x 2




Where can mechanical pressure come

from for cells?
- o] 20 %l

Division

Cell splitting into two new cells.
= Y2vx0OO0OM= 1T Tbh(




Where can mechanical pressure come
from for cells?
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Proliferation / O O
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Pr_pliferation

Rapid increase in cell number .
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Where can mechanical pressure come
from for cells?
- Yo Ve > Yl
Constrained Growth
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Constrained Growth

Wwbh 6

Restricted growth due to physical or
environmental factors .
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How to conflne micrometric cells?/
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By creating

micrometric cages
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How to conflne micrometric cells?/
10 6CcxW=1 ascdT*"

A clean room iIs a controlled environment with minimal
airborne particles. |
Aair is filtered using HEPA/ULPA filters.
Alemperature, humidity, and pressure are regulated.
ASpecial clothing prevents contamination.
AJsed in electronics, pharmaceuticals, and
biotechnology.
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How to conflne micrometric cells?/
10 6CcxW=1 ascdT*"

Pressure




What Is the effect of this pressure on cells?
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Division rate (h™)

What Is the effect of this pressure on cells?
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What isit used for? —+v E~ e —1%

Proof that physical phenomena can influence biological processes
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Understanding why some cells resist antifungal , antibiotic , or anticancer

treatments :
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What to do after a PhD?

® < nxo wt
After 3 years of a PhD, two options are possible:
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Industry
lOF
1.Join the private sector to apply your
skills in a practical environment .
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What to do after a PhD?
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After 3 years of a PhD, two options are possible:
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Academia
t pAbt
1.Continue with postdocs (short
contracts of 1 to 3 years).
bl Xpploaz6 | Us 1 3
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2.The best option Is to go abroad to
broaden horizons and expand
networks.
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Why come to Japan?

Culture s
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