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ZAKLADNI PRINCIPY | sriiacy anatiay
ANALYZY OBRAZU | obraz
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ANALYZA TKANI

CeIlProﬁIer
cell image analysis software

= 16 tkarnovych rezt (8 ISO + 8
specifické)

= 23,3 GB dat obraz

= 200 zornych poli/fez
= 5 684 588 jader

= 1,5h analyza obrazu
= 36 parametri/jadro
= 40 GB dat celkem




PRUTOKOVA CYTOMETR

= Pulz )
= Intenzita - ¢astice %
= Distribuce §
= Histogram/Bodovy gr §

End-point

Alexa Fluor 488-A= AnnexinV-FITC Alexa Fluor 488-A

OBRAZOVA CYTOMETRIE

= Pixel

Colony size Clonogenic capacity ’.'-"_ ) [y ol
Trop2 Expresion (cycle 249) ¢

Intenzita - pixe

Distribuce

Obraz, Projekc
Graf, Model
Tracking/Sledovani

il I i L sl 5
0.10 0.15 0.25 0.30 0.35 0.40
Intensity_Medianintensity_cTROP




SROVNANI

Mikroskopie Pritokova cytometrie
Ukazka .
;
P
!
:
Vzorek 2D, 3D Suspenze
Rozliseni 100nm 1¢astice/Tum
Fluorescenéni parametry 1-5 10+
Rychlost 100 bunék/s 10000 bunék/s
Data 100GB 100MB
Kvantifikace Pfesna Pfesna

Pocet bunék 101-106 104-107



POSTUP

Pfiprava vzorku Snimani UloZeni dat

Zpracovani Analyza

Colony size

Trop-2-Trop-2+ Trop-2-Trop-2+

G1.

Trop-2-Trop-2+



| PRIPRAVA A SNIMANI

Experimen.
= ZIVé |

= fixované

Vzorek
= 3D

~ - = sferoidy R ¥\t
o 5 o ™organoidy

Mikroskopie

konfokalni
holograficka
elektronova




PRIPRAVA A SNIMAN

Plast

= podlozni sklo

= ztencéené dno

= vice-jamkové

desky v ’
Rozliseni
= objektiv

» bitova
hloubka

= pocet barev




SNIMANI

Priprava

Hiddardticke

Ramaaiickini  VZOrku
Rasnaticke

Wybordatické




"THE FIRST RULE OF ANY
TECHNOLOGY USED IN A
BUSINESS IS THAT AUTOMATION
APPLIED TO AN EFFICIENT
OPERATION WILL MAGNIFY THE
EFFICIENCY. THE SECOND IS THAT
AUTOMATION APPLIED TQ AN
INEFFICIENT OPERATION WILL
MAGNIFY THE INEFFICIENCY.”



OBRAZ

2D tabulka pixeld




HISTOGRAM - BITOVA HLOUBK~

riginalni obrazek

Image]:
Analyze —
Histogram

Image — Type

Histogram Bitova

hloubka
Illllll 8 bit

16 bit

ixel(

PocCet

Pocet pixell




HISTOGRAM - REKONSTRUKCE
OBRAZU

Histogram
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Image):
Image — Adjust

—

HISTOGRAM - DYNAMICKY (™™
ROZSAH

Histogram

sOeiginialg Rtk expoziice

rozsah rozsah

Odstr@nigim plozadi




ImageJ: ‘
Image —
Lookup Tables

HISTOGRAM & LUT - LOOKUK  wi/crees
TABLE

Jak LUT funguje N

Intenzita na

Intenzita na 5
vstupu




ImageJ:
Image — Adjust

—

Brightness/Cont

HISTOGRAM & LUT - PRIKLAN

Zadna zména

25

Vystup v

Vstup

25

Gdtomtcastkce

Vystup v B
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ImageJ:
Process — Filters
— Gaussian
v Blur/Median
HISTOGRAM - SUM -
Gaussovsky Blur filtering

Median
filtering




DATOVE FORMATY

Rastroveé obrazy | Vektorove obrazy
Tvar reprezentovany matici pixeld | Tvar slozeny z geometrickych objekt(
Pixelace | Jemna struktura

Fotorealistické obrazy | Diagramy, schémata, grafy, ilustrace
Typické formaty: JPEG, GIF, TIFF, PNG | Typické formaty: SVG, DWG, CDR, WMF

I’'ma bitmap. I’'mavector.
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ImageJ:
File — Save As —

DATOVE FORMATY - i
RASTROVA GRAFIKA

Joint Photographic Expert Group
Portable Network Graphics (PNG) | JPEG)

Grafika, obrazy s textem, fotky | Fotky a realistické obrazy

Bezeztratova komprese | Ztratova komprese

Velké oblasti sytych barev, ostré | Jemné, pozvolné prechody

prechody _
| Nepodporuje transparentnost

SOMETIMES PNG IS

SUPERIOR..
NOPE! ALWAYS JPEGIII

FOR ILLUSTRATIONS,

SCREEMNSHOTS,

ANYTHING WITH TEXT. JPEG ONLY!I NO
I THINKING

REQUIIRED!

-WEBCOMICS, GRAPHS,

LOGOS..
I LOVE JPEGII

O / JPEG! JPEG! \%




DATOVE FORMATY -
RASTROVA GRAFIKA

Graphic Interchange Format (GIF)
Grafika, loga, animace
Bezeztratova komprese

Velké oblasti sytych barev, ostré
prechody

8bits/pixel, 256 barev z 24bit RGB
prostoru

A

ImageJ:

File — Save As —
Gif/Animated
Gif/Tiff/Compres
sed TIFF

Tagged Image File Format (TIFF)

Fotky, grafika

Moznost bezeztratové komprese

Profesionalni, Siroce podporovany

Rizné barevné prostory, jakékoli

rozliseni a barvy

_______

N



ImageJ: ‘
Image — Adjust

Brightness/Cont

ZPRACOVANI -BODOVE ™'
TRANSFORMACE
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ImageJ:
Process —
Sharpen/Filters
— Unsharp Mask

FILTROVANI = LOKALN{ ZMEN¥

outrput
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FILTROVANI - PRIKLADY

g . s,
doostreni rozmazani detekce hran dekonvoluce



ImageJ:
Process — FFT —

FILTROVANI - GLOBALNI ¢
TRANSFORMACE

Fast Fourier Transformation
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Image)
Process — Image
Calculator

A

OBRAZOVA ARITMETIKA
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OBRAZOVA ARITMETIKA

Nasobeni

Déleni







OBRAZOVA ARITMETIKA -
PRIKLADY

Flat Field korekce

Gaussian blur
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OBRAZOVA ARITMETIKA - -

PRIKLADY

Segmentace

PR R

Maska
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ImageJ:
Image — Adjust
— Threshold
SEGMENTACE - MANUALN| X
Originalni obraz Prahovani VEHE!

Default - | B&W i |

v Dark background [ Stack histogram

Auto | Apply | Reset ﬁl
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SEGMENTACE - -

POLOAUTOMATICKA

Start - ROI Level sets Konec VENE!
e sl y
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SEGMENTACE -
POLOAUTOMATICKA




SEGMENTACE - STROJOVE
UCENI

Originalni Uceni Kontrola a Maska
obraz Y oprava :




ImageJ:
Image — Adjust
— Threshold —

SEGMENTACE — o
AUTOMATIZOVANA

Originalni Otsu - Klastrovani Segmentovany

’N |~

Intra-class variance
minimal

N



HTiaycj.
Process — Binary‘
— Make Binary
Process — Binary

—

- ZMENA MORFOLOGIE MASHWEEES

Roztazeni Otevreni

P o
+ Struéturing
element E

Eroze




ImageJ: ‘
Process — Binary
— Make Binary
Process — Binary

ZMENA MORFOLOGIE MASKR ™

Originalni obrazy Prahovani Watershed
- e‘

Voda stéka do udoli




SEGMENTACE - 3D
MODELOVANI

Originalni Oprahovana

-
A

3D projekce



phenotypes in images.

4 -
Welcome to CellProfiler!
-
CellProfiler is automated image analysis software designed to measure biological

CellProfiler

MD Metaxpress
LAS X

FIJI / Image)
llastik

lcy

File Edit

=
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ImageJ:
Image —
Properties

OBRAZOVA ANALYZA - | sdietinie
STEREOLOGIE

Velikost pixelu

Plocha N
y

Intenzita (bitova /
hl.)

Textura /
Morfologie




PROBLEMY

= Doba snimani = Titrace, vybér protilatky, fluorochrom, fixa



APLIKACE | Ppriklady analyz




POCITANI BUNECNYCH
KOLONI|

= Hightroughput
= Prichozi svétlo
= Velikost kolonie/pl
= Klonogenni kapacit

Colony size Clonogenic capacity

50
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KVANTIFIKACE o
POVRCHOVYCH MARKERU

= Hightroughput
= Jednotlivé bunky

= Prdchozi svétlo +
Fluorescence

= Plasticita TROP-2

= Automatizovana procedura

Trop2 Expresion (cycle 249)

= Zpracovani dat - histogram




DETEKCE SFEROIDU A
INVAZIVITY

= Hightroughput

= Priichozi svétlo

= Detekce sferoidu
= Detekce invadujicich bunék

= Plocha




Hightroughput
Barevny obraz
Fluorescence
Detekce jader
Kvantifikace intenzi

Zpracovani dat - R

Intensity of positive nuclei H2AX - HRP

ENCE

FLUORESC

Intensity of nucleus

Intensity of positive nuclei H2AX - Fluorescence

sample




ANALYZA A KVANTIFIKACE
MORFOLOGIE

MCF WT 1000

MCF WT 5000

MCF WT 10000

I I I I I ‘ I I I | MCF KO 1000
I I I I I MCF KO 5000
| l l | MCF KO 10000

HCT WT 1000

HCT WT 5000
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IMAGE]J http://imagej.nih.gov/ij/
FiJI http://fiji.sc/
CELLPROFILER  http://www.cellprofiler.org/
ILASTIK http://ilastik.org/

IBP o 4y FNUSA
Institute of Biophysics Ic Rc

DEKUJ' 7A | 81207

Radek Fedr

POZORNOST | fcmiemec:



