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Why we use microscope ?
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Microscope

• Compound Microscope 
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• Compound Microscope 

• Inverted Microscope 

Microscope
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Why Fluorescence in Microscopy? 

VS.

Brightfield Fluorescence
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Beautiful images 
tell a story

Why Fluorescence in Microscopy? 
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Microscope
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• Compound Microscope 

• Inverted Microscope 

• Fluorescent Microscope 

Microscope

Immunofluorescent (IF)
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• Compound Microscope 

• Inverted Microscope 

• Fluorescent Microscope 

Microscope

• Confocal Microscope 
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Fluorescent Microscope
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The Principle of Fluorescence
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Fluorescence: The Main Colors
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Fluorescence Microscope Filters

• The Stokes shift of excitation and emission mean the two can be separated
• Excitation and emission filters and a dichroic mirror are used
• These can be mounted in a cube or separately in filter wheels

1. Excitation Filter
2. Dichroic Mirror 
3. Emission Filter
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EVOS Light Cube

18



The Microscope Objective Lens

• Most important part of the microscope because it forms the image
• Nomenclature indicates things like field flatness and color correction
• Resolution is defined by numerical aperture (NA)
• Working distance generally is shorter for high resolution lenses
• It is important to match refractive indexes to avoid aberration

Impact of image quality comparing three types of LWD objectives with the same sample and exposure settings.
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Fixed cell Live cell

Dynamic measurement
Cellular events in real time

Usually higher resolution microscopy
Achievable, more Multiplexable

Fluorescence Microscopy: Fixed-cell vs Live-cell analysis
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Go from all this……

‘Typical’ epifluorescence system

…to this

EVOS M7000

Compact design

Interchangeable LED light cubes 

Sample holders for 
slides or almost any 

vessel type

Automated operation

High-resolution camera 
(monochrome and/or color)

Why EVOS®?

22



EVOSTM M7000 Imaging System

FAST scan speed

Automated acquisition routines

Powerful analysis software option

Outstanding image quality

Choice of cameras – dual mono/color or 

high-res mono models

Robust and fast autofocus

Powerful image analysis options

Four changeable light cubes PLUS 

transmitted light

Instrument installation AND training included

Large bright monitor
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Large, bright monitor
Multiple users can view simultaneously

Designed for use on the bench

get out of the darkroom

Ergonomic layout and control

Proprietary Light Cubes
50,000 hour LED lifetime

Easy to change, exceptionally bright

Quality Optics
Wide range of objectives (2x to 100x)

Accessories
Ease of use, image requirements, sample/vessel types

Range of Vessel Holders
Microscope slides to multiwell plates

Simple, yet powerful user interface
Minimize training – anyone can operate

Why EVOS®?
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Monochrome camera Color camera

Dual cameras: 

Seamlessly switch between 

monochrome and color camera 

as needed for fluorescent or 

colorimetric samples

EVOS M7000 System—One Microscope, Two Cameras 
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The LED is placed as close as 

possible to the objective

Minimizes the number of optical 

elements in the light path

Increases efficiency of fluorophore 

excitation

Better detection of 
weak fluorescence signals

Revolutionary Light Path
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Arc lamp

Replace lamp

Mercury metal halide illumination vs. LED

Mercury arc lamps lose 0.5% intensity 

per hour of use, resulting in 50% 

reduction in only 100 hours of use

Images acquired in different sessions suffer 

from quantitative variability when using mercury 

illumination without complicated calibrations 

Illumination Stability
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Long life-time Stable No 
photo toxicity

No 
photobleaching

No warm up/cool 
down

LED Integral Design
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EVOS™ Light Cube, DAPI 2.0
(357/44 nm Excitation; 
447/60 nm Emission)

EVOS™ Light Cube, GFP 2.0

(482/25 nm Excitation; 
524/24 nm Emission)

EVOS™ Light Cube, Texas Red 
2.0 (585/29 nm Excitation; 

628/32 nm Emission)

Alexa Fluor 350

DAPI
Hoechst 33342
LysoTracker Blue
NucBlue
Etc.

Alexa Fluor 488 
CellROX Green 

FITC 
SYTO-9

YOYO-1
Etc.

Texas Red
Alexa Fluor 594
mCherry
pHrodo Red
Cy3.5
Etc.
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HeLa cells in culture Immunohistochemical (IHC) staining of lung 

tissue with squamous cell carcinoma

Cell culture: Are my cells confluent and 
healthy?

IHC: Visual markers of disease

EVOS® M7000: Transmitted Light Applications
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Cell health: Do my cells look normal?

Neuronal stem cells expressing GFP
NIH 3T3 cells: mRNA (red),  tubulin (green), 

and nucleus (blue) are clearly visualized

Cell culture: Are my cells expressing GFP?

EVOS® M7000: Fluorescent Applications
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EVOS® M7000: Fluorescent Applications

https://www.thermofisher.com/th/en/home/life-science/cell-analysis/cell-structure.html
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Live Cell Imaging Solution

Complete solution to environmental control during 

live cell and time-lapse imaging studies

The EVOS M7000 and M5000 microscopes and the 

EVOS Onstage Incubator (OSI) operate as one fully integrated unit, 

for seamless live cell experiments, imaging, and analysis

• Fully integrated environmental chamber for live cell time-lapse imaging

• Precisely maintain physiological or hypoxic conditions

• Intuitively set all acquisition parameters from the EVOS M5000 or M7000 interface

• Small footprint, robust design elements

• Use with a range of validated reagents
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EVOS® M7000: Time-lapse imaging
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EVOSTM M7000 Fluorescent Imaging System 

Overview and Function



Instrument exterior components
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Instrument exterior components
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Instrument exterior components
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Basic operation
Turn on the instrument power switch

Turn on the computer and monitor

Click the M7000 icon on the desktop to start 
the EVOS™ M7000 software

The Capture tab is displayed, the EVOS™
M7000 Imaging System is ready to use
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Capture tab
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Capture tab
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Capture tab
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Capture tab
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Capture tab
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Capture tab
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Automate tab
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Imaging Over Space: X and Y Scanning

Blazingly fast acquisition and tile-stitching speed
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Imaging Through Space: Z-Stack

Z-stacks: Collect layers

in step sizes down to 0.150 µm 

thickness and “walk through” 

an object



Automate tab : Time Lapse and Incubator

53



EVOS Onstage Incubator
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Time-lapse imaging

Visualize and measure biological processes and dynamics over time 
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Red: TMRM (mitochondrial

membrane potential indicator) 

Fading red signal indicates loss of membrane 

potential and pre-lethal toxicity

Green: Invitrogen™ CellEvent™

Caspase-3/7 Green Detection Reagent

Green signal increases with onset

of apoptosis

Apoptosis and Toxicity



EVOS Analysis
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EVOS Analysis Image enhancements, measurement, and annotations
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EVOS Analysis Cell Count
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Celleste Image Analysis Software
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Celleste Image Analysis Software
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Cell counting
Cell counting has traditionally been known to be laborious and inaccurate. With Celleste
Image Analysis Software, cells can be counted with the ability to capture cell counts
over time, you can easily measure proliferation rates.

Celleste Image Analysis Software
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Celleste Image Analysis Software
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Auto-segment bright object

Celleste Image Analysis Software
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Rename

Click to count

Celleste Image Analysis Software
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Result

Celleste Image Analysis Software
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Data table

Celleste Image Analysis Software
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Celleste Image Analysis Software
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Celleste Image Analysis Software
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Celleste Image Analysis Software

69



auto-threshold

Celleste Image Analysis Software
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Classification and Counting Multiple Classes

Celleste Image Analysis Software
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Classify

Color image usually 
use Hue 

Celleste Image Analysis Software
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Count >> result show

Celleste Image Analysis Software
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Intensity Tracking

Proprietary, pH-sensitive Invitrogen pHrodo dyes are almost non-fluorescent at neutral pH and fluoresce brightly 
in acidic environments, making them ideal for use as pH indicators for a variety of applications. 

pHrodo Indicators for pH Determination

Celleste Image Analysis Software
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Intensity Tracking

Celleste Image Analysis Software
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Intensity Tracking

Celleste Image Analysis Software
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Wound Healing

Celleste Image Analysis Software
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Auto threshold

Wound Healing

Celleste Image Analysis Software
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Wound Healing

Celleste Image Analysis Software
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Tile Image

Celleste Image Analysis Software
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Celleste Image Analysis Software

81



Regions of Interest (ROI) 

Celleste Image Analysis Software
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Regions of Interest (ROI) 

Celleste Image Analysis Software
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Celleste Image Analysis Software
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Celleste Image Analysis Software
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Molecular Probes Journal

https://www.thermofisher.com/th/en/home/references/newsletters-
and-journals/bioprobes-journal-of-cell-biology-applications.html 87
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Inverted microscope for cell culture
Inverted microscope for cell culture
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Fixed-cell imaging workflow : 
5 Steps to quality image  

102



1 2 3 4 5
Fix, 

permeabilize, 
and block

Lebel Detect
Protect and 

enhance
Image

Fixed-cell imaging workflow : 
5 Steps to quality image  
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1
Fix, 

permeabilize, 
and block
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Fixation solution
- Aldehydes
- Formalin
- Formaldehyde
- Paraformaldehyde
- Alcohol (Methanol)  

Permeabilization solution

- 0.1% Triton X-100 in PBS 
- 0.1% NP-40 in PBS 

1
Fixation  

Permeabilize
Image-iT™ Fixative Solution 

(4% formaldehyde, methanol-free)

With DIY reagents
With Image-iT® 
Fixation/Permeabilization Kit

Image-iT Fixation/Permeabilization Kit (R37602)
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1
Blocking 

Using 2nd antibodies from 
multiple host species

Using 2nd antibodies from 
same host species

Non-specific Blocker Selection

BlockAid™ Blocking Solution, 
Catalog number:  B10710

Use :

• Dilute Blocker™ BSA (10%) 
in PBS Catalog number:  
37525, to 3 times with PBS 
to make ~3% BSA solution.

• 2-3% Fluorescence grade, 
BSA in PBS

Or Use :

It is highly recommended that for best blocking, 
use the blocker from same or similar specie as 

the host of secondary antibodies

2nd AB from Goat: ReadyProbes™ 2.5% Normal Goat 
Serum (1X) Catalog number:  R37624

2nd AB from Horse 
or Donkey:

Ready Probes™ 2.5% Normal Horse 
Serum (1X) Catalog No: R37625

2nd AB from 
Chicken:

Ready Probes™ 2.5% Normal Chicken 
Serum (1X) Catalog No: R37626

Normal Mouse Serum (Dilute 1:20 to 
make 5%)Catalog # 31880

2nd AB from 
Mouse:

Normal Rat Serum (Dilute 1:20 to make 
5%)Catalog # 31888

2nd AB from Rat:

Normal rabbit Serum (Dilute 1:20 to 
make 5%) Catalog # 01-6101

2nd AB from Rabbit:
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2

Lebel

Label—target cell structures and
proteins with selective dyes and primary antibodies

A single fluorophore can be modified to carry out any number of labeling jobs, including functionalized forms for 
labeling cell structure components such as (A) actin, (B) tubulin, and (C) salt forms for whole-cell staining.107
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Lebel

Label—target cell structures and

proteins with selective dyes and primary antibodies

Primary 
Antibodies
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2

Lebel

Label—target cell structures and

proteins with selective dyes and primary antibodies

Labeling 
or staining 
dyes
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2

Lebel

Label—target cell structures and

proteins with selective dyes and primary antibodies

Labeling 
or staining 
dyes

• Nucleus :  
- DAPI (4',6-Diamidino-2-Phenylindole, Dilactate) (D3571)
- NucBlue Fixed Cell ReadyProbes Reagent (R37605), etc.
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2

Lebel

Label—target cell structures and

proteins with selective dyes and primary antibodies

Labeling 
or staining 
dyes

• Cytoskeleton :
- Alexa Fluor Plus 555 Phalloidin (A30106)
- Alexa Fluor 594 Phalloidin (A12381), etc.

Cells were also stained with Alexa Fluor® 594 phalloidin (A12381) to label actin and NucBlue™

Fixed (R37606) to label nuclei. Finally, cells were mounted in ProLong® Gold antifade reagent.
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3

Detect

Detect—Fine-tune the fluorescence signal
by using fluorophores and methods optimal for target 
abundance
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3

Detect

Detect—Fine-tune the fluorescence signal
by using fluorophores and methods optimal for target abundance

Secondary 
Antibodies

Host Target species Conjugates
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4
Protect and 

enhance

Protect—Protect the signal from photobleaching and enhance 
the image quality.

Under the high intensity illumination of a microscope, fluorescent dyes are prone to   

photobleaching – irreversible fading of signal

Bleached region of 
intense illumination

Bright, unbleached 
periphery
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4
Protect and 

enhance

Protect—Protect the signal from photobleaching and enhance 
the image quality.

Antifade 
Mounting 
media

Protect the signal from photobleaching and enhance the image quality with the best resolution. Fluorophores are ideal for high-quality cell imaging 
but are inevitably prone to photobleaching, which is a photochemical degradation or fading of fluorescence signals. Antifade mountants are designed 

to protect the photostability of fluorescently labeled proteins and maintain image integrity from several weeks to months.
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5
Image

Image— capture imaging discoveries with maximum clarity and definition
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5
Image

Image— capture imaging discoveries with maximum clarity and definition

‘Typical’ epifluorescence system

Go from all this……

To this……

EVOS M7000

EVOS M5000
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Examples of Image-based Contextual information

1.  Image-iT® Fixation/Permeabilization Kit/ BlockAid
2. Primary antibody to mitochondria

NucBlue Cell Stain (Blue)
ReadyProbes ActinGreen 488 (Green)

3., Alexa Fluor 750 Secondary Antibody (Purple)
4.  Mounted with ProLong Antifade Reagent
5.  Detected –EVOS Imaging System

1.  Image-iT® Fixation/Permeabilization Kit/ BlockAid
2. Primary antibody to mitochondria, 

NucBlue Cell Stain (Blue)
ReadyProbes ActinRed 555 (Red)

3. FITC Secondary Antibody (Green)
4.  Mounted with Prolong Antifade Reagent
5.  Detected – EVOS Imaging System
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Five Steps to Live-Cell Imaging
Optimized live-cell staining will result in healthier cells, sharper images and better data

Step 5:
Image

Step 4:
Optimize

Step 3:
Label

Step 2:
Culture

Step 1:
Plan

Plan—design your 
experiment carefully 
considering the tools 
and resources needed 
for each step

Culture—maintain or 
grow your cells under 
optimum conditions

Label—target cell 
structures and functions 
with selective dyes and 
stains

Optimize—minimize 
background and 
maintain photo-stability 
of fluorescence signals

Image—capture 
discoveries as they 
happen with the highest 
reproducibility and 
definition
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Five Steps to Live-Cell Imaging
Optimized live-cell staining will result in healthier cells, sharper images and better data
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