H/', I’M AL/', Pf/D
stupent A1 CREATIS Lyon.
LeT Me /nTRODUCE M/'OROVIP,

A MODERN M/CROSCOPY SIMULATION
PLATFORM.

Mobern Microseory, Wiat's THAT?

WE ALL REMEMBER
MICROSCOPES FROM HIGH
seHOOL BioLOGY CLAsses!

Bur HERE ...

WE’RE TALKING
MODERN M/CROSCOPY, BeCAUSE
THERE'S BEEN NUMEROUS BREAKTAHROUGHS

THESE PAST YEARS...



Sampes can
B AUTOMAT/CALLY CARR/ED WUNDER
THE MICROSCOPE LENS

VIA MICROFLUIDIC SYSTEMS

WE CAN ACQUIRE
3D IMAGES

» .
IR
i, STEMGT(ARES
- i~ ’ OF INTEREST CAN Bt HIGHLIGHTED
- . USING FLUORESCENT MARKERS

WE CAN OBSERVE DETAILS
WITH UNRIVALED RESOLUT/ON

SUPER-RESOLUTION!!




Imeressive! Wiar is it usep ror?

(UnDeRsT ANDING Ceris METABOLISM, SEE WHAT

HAPPENS WHEN THEY DYSFUNCTI/ON...

MANY THINGS

Healthy

. Due 10O

SICKNESS SUCH

AS VIRUSES OR

CANCER

Moreover,

. 1T BECOMES POSSIBLE TO AUTOMATICALLY ANALYSE IMAGES USING ARTIEICIAL INTELLIGENCE ...

AND THEN AUTOMAT/CALLY SORT THEM BY CeLL TYPE.

Bur THERE ARE MANY MICROSCOPE TYPES, HOW DOES ONE KNOW WHICH ONE'S APPROPRIATE’

Goop quesTion,
THAT vs PRECISELY

WHERE WE STEP /N{

Confocal

WE IMPLEMENTED A DIGITAL VERSION OF ALL

THESE MICROSCOPES TO SIMULATE IMAGE ACQUISITION. Lightsheet




Tee Me More ABour iT!

F/‘RST, WE MODeL THE BiOLOGICAL SAMPLE OF INTEREST.
TN OUR CASE, iTS CHROMATIN CHAINS
WHOSE ORGANISATION DEPENDS ON THE GELL'S HEALTH STATE.
ArTERwAiEDs, WE SIMULATE THESE G}/AI'NS’ IMAGES THROUGH DIFFERENT MICROSCOPES
WE FINALLY TRAIN ALGORITHMS TO SORT GENERATED CELL IMAGES.

THis ALLOW US TO CGHOOSE THE MOST APPROPRIATE

MICROSCOPE .
Biological parameters

N

S

—>%//MicroVip
Z

Simulated image

Optical parameters

But WHY DONT YO PERFORM REAL MICROSCOPY EXPERIMENTS RATHER THAN GOING THROUGH ALL THESE SIMULATION STEPS?

AGTMAL:_Y, /TS A HUGE TiIMe GAIN BECAUSE
ART(FICIAL INTELLIGENCE NEEDS ANNOTATED IMAGES
In oTHerR WORDS, WE NEED TO INDICATE WHETER EACH CeLL IS HEALTHY
OR NOT. THis is VERY TiMe~CONSUMING!
V\//'T// SIMULATED SAMPLES WE AUTOMAT/ICALLY HAVE THIS ANNOTATION,

NO NEED TO PERFORM (T MANUALLY.

T sce. Tf/EN, WHAT DOES M/CEOVIP LOOK L/'KE?

T+ SiMPLY /s A WeB PORTAL

RUNNING ON A LARGE COMPUTATION GR/D
SCATTERED ALL AROUND EquPE.
I+ ALLOWS RAPID GENERATION OF
A HIGH NUMBER OF SIMULATED (MAGES,
AUTOMAT (CALLY ANNOTATED.

—~Z/MicroVIp
NN

: V/ —1 ) Duging mv PuD.
1& FOR INSTANCE, WE COLLABORATED
% wiitH Imeeridl CoLieGe Lowbonw,
PL/'TE(ZNI'OO M/’LANO, LARIS IN ANGESZS,

THis PORTAL is AVAILABLE TO
AND EVEN THE COMPANY EL\/ESYS.

RESEARCHERS ALL AROUND THE WORLD



TNANK You
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Present work is part of European project PROCHIP "Chromatin organization PROfiling
with high-throughput super-resolution microscope on a CHIP".

It has been made possible by complementary expertise and collaboration of CREATIS
(CNRS UMR 5220, INSERM U1294) and LARIS (EA 7315), as well as of their European
partners CNR-IFN and University of Trento (Italy), ICL (UK), and Elvelys (France).

This project is funded by the European Union as part of HORIZON 2020 program with

identifying number 801336.

Notably, this project would not have been possible without the contributions from Ali
Ahmad, David Rousseau, Carole Frindel, David Sarrut, Frédéric Cervenansky, Sorina Pop,
Axel Bonnet, Guillaume Vanel as well as Clémence Heller for the illustrations.
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