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What is Microscope?

An instrument used to see the objects that are too small for
the naked eye.
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Transmitted Light Applications

HeLa cells in culture Immunohistochemical (IHC) staining of
lung tissue with squamous cell carcinoma

Cell culture: Are my cells IHC: Visual markers of
confluent and disease
healthy?




Fluorescence Applications

Neuronal stem cells expressing GFP NIH 3T3 cells: mRNA (red), tubulin (green),
and nucleus (blue) are clearly visualized

Cell culture: Are my cells Cell health: Do my cells look
expressing normal?
protein/ GFP?




EVOS Imaging Systems
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Why EVOS?

Fully Integrated Design

Go from this To this




EVOS Feature Overview

Dual camera system: monochrome and color CCD to fit experiment’s need
Proprietary light Cubes

Simple and Powerful user interface: Minimize training — anyone can operate
Flexible of use: Wide range of objectives, sample/vessel types, image requirements
Touched screen display: Multiple users can view simultaneously

Get out of the darkroom: no need to stay in the dark anymore



EVOS® FL Auto

Fully automated, multi-channel fluorescence system

¢22"” touch-screen LCD display
o5 objectives (2x to 100x)
¢4 fluorescence colors

eMotorized scanning stage

! EVOS FL Auto

eColor and B/W cameras — g

eAdvanced software features



Dual Camera System

Applied to both fluorescent and colorimetric samples

Monochrome camera Color camera
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HeLa cells s
NucBlue® Fixed (nucleus, blue) Moss anthgrldlal head
CellLight® Golgi-GFP (Golgi, green) polytrichum

Ready Probes™ Actin Red 555 (actin, red)



Objectives

Objective 1: 4X
Objective 2: 20X

*May up to 5 objectives

(Air, oil objectives compatible)

*Internal Magnification:
Monochrome camera: 30X
Color camera: 18X

Plan Achromat
Magnification MA  WD([mml Brightfield Phase Longworkingdistance Cowverslip corrected

a3 0.0& 5.10 . .

hx 013 16.90 . . .

10x 025 £590 * * *

2 0.40 6.80 . . .

40 0.65 310 . . .

50 095 019 * *

100= 125 0.15 . .

Plan achromat: Perfect for general applications; color and focus have standard correction.

Plan Fluorite
Magnification MNA  WD[mm] Brghtfield Phase Longworkingdistance Coverslip corrected

i 013 1970 . .

10 030 830 . .

10 025 9.20 . . .

20x 043 7.0 . .

2 0.40 .10 . . .

20 050 250 . .
fiis 063 280 . .

Al 043 1.60 * * .

fiis 073 0.72 . .
[l 1.0 0:20 . .
&l 073 220 * .

100: 1.8 0.2 . .

Plan fluonite: Excellent resolution resulting in brighter fluorescence signal and higher-contrast imaging.
Helps reduce optical sberrations: color and focus have 2 higher level of correction.

Plan Apochromat
Magnification MA  WD[mml Brightfield Phase Longworkingdistance Coverslip correcied
1.25x 004 5.00 . .
20x 075 0.60 . .
&0 1.42 0.15 . .
100x 140 0.13 . .

Plan apechromat: Highest levels of reselution, fluorescence brightness, contrast. and chromatic correction.

AMEP&£431
AMEP&532
AMEP&433
AMEP&434
AMEP&435
AMEPOPOSD
AMPFOP100

AMEP&422
AMEP&423
AMEP&4E1

AMEP&424
AMEP&SEZ
AMEPSATE
AMEP&425
AMEP&5ET
AMEP4479
AMEPR4TIS
AMEP&424
AMEPATOO

AMEP4T34
AMEPATI4
AMEP&4TS
AMEP4T33



Light Cube- FL light source

eLight cubel : DAPI
(Ex: 357/44 nm, Em: 447/60 nm)

eLight cube2 : GFP
(Ex: 470/22 nm, Em: 510/42 nm)

eLight cube3 @ Texas Red
(Ex: 585/29 nm, Em: 624/40 nm)

*May up to 4 channel




Light Cube- FL light source

Commonly used light cubes

eLight cubel : DAPI .

(Ex: 357/44 nm, Em: 447/60 nm) TagBFP
CFP

eLight cube2 : GFP

(Ex: 470/22 nm, Em: 510/42 nm) SFF

YFP

eLight cube3 @ Texas Red
(Ex: 585/29 nm, Em: 624/40 nm)

Texas Red®

*May up to 4 channel Cy®5

Cy®5.5




Light cube keep continuous light intensity

Stability comparison
Mercury and metal halide vs. LED

S/MN ratio

Replace lamp Replace lamp Replace lamp  Arc lamp

Time

eMercury arc lamps can decrease in intensity by 50% in
the first 100 hours of operation.

*EVOSR systems have continuous light cube intensity,
users can rely on consistent illumination.



Less expensive to own and maintain

ILlumination costs over time

= EWVO5® LED Light Cubes

= etal Halide

Mercury

Cost

eThe LED bulbs on the EVOS are rated for >50,000 hours.
eTypical mercury bulb: 300 hours
eMetal halide bulb: 1500 hours.



Hard-coated filter sets for higher
transmission efficiencies

Transmission efficiency comparison

¢ Increase >25% light

Hard-coated filters

. 49011 ET -FIT-:_e'Ale:-r.a F.u-:ur" -ﬂEﬂEe'F_llic-_E_-r'D'e-;cllj E-"-Ei-?"'-: i transmission than traditiona|
a0 | (I | soft-coated filters.
§ |
é 50 i .
E o | j eBetter to detect faint
20 : : .
o fluorescence signals, better
S G g £ S/N ratios.
Wavelength [nm)
Soft-coated filters
41001 FITC/RSGFR/BODIPY®/Fluo-3,/0i0
100
0
80 AT i
g 0 | | Jl - eExcitation filter (purple), emission filter
2 e : [] (red), dichroic mirror (green); Alexa FluorR
= . - | 488 excitation (blue), Alexa FluorR 488
s —— I. emission (pink).
= = g g

Wavelength [nm)



LED vs Mercury Arc Lamp illumination

Traditional Hg Lamp House

Lamphouse~SERE L L L M T L LLLLLLLTTL Mirror

Frame o Lateral
Translation
IHluminator Y
Connection
Adapter

Translating —
Collector

Lens . \ {
Assembly ‘M. | Translation

T- Mercury

Heat Sinks —\5 E Lamp

Figure 6 Ventilation

Translation

v 5-10 Adjustments need to be done
v 15-30 min for warm up/ cool down
v 300 hr life time

LED Light Cube

DAPI LED CUBE

e\VoOs

v" No adjustment or alignment
v' No warm up/ cool down time
v" 50,000 hr life time

v Adjustable light intensity



Revolutionary Light Path

Fluorescence Vertical (Episcopic) llluminator

Removable Collector
Field and Heat Lens
Aperture Fjiter System

Diaphragms

Field
Filter Block Lens

Turret Turret

Traditional light path &5

e Excitation
\ & Neu;r"al Balancer

‘ — Den
Mercury (HBO)
Rotatable  Filters
Light or Xenon (XBO
Shutter Polarizer Arc-Dlsct(\arge)
Filter Cube Lamphouse

(Optical Block)
Breathshield

(UV Shield) 0~ 500/0

v' Less optical elements!

EVOS light path
v' 1/10~1/5 energy need




ical System

Automated Opt

light cubes and cameras

’

Automated switching objective




Various vessel holders

Multi-well plate, 10/6/3.5 cm plate, T25 flask, regular slide (25mmx75mm)




Software Features

Image Stitching: Capture multiple images with overlapping fields and
use mosaic tiling to stitch a high-resolution image of a large area.

Montage of
10x images




Software Features

Auto Cell Counting: Nucleus (DAPI/ Hoechst) staining and counted by
area, intensity, and roundness automatically.




Software Features

Z-Stacks: Collect layers in the z-dimension down to 0.12 um
thickness and “walk through” an object.




Software Features

Z-Stacks Flat Focus: Collect series of images, extract the most "in
focus" pixels to create a focused image even from thick samples




Environmental Controler

Precise environmental control

* Compatible vessels: Multi-well plates,
35 mm Petri dishes, 60 mm Petri
dishes, T-25 flasks

* Temperature range: Ambient to 40 °C
(+/- 0.1 °C)

* CO, range: 0% to 20%
* O, range: 0% to ambient

* Humidity: >80% relative humidity (RH)
at 37 °C

Key applications:

Dynamic live cell events, including cell division, cell cycle, apoptosis
and cytotoxicity, stem cell differentiation, cell migration and wound
healing, membrane and organelle dynamics



Software Features

Time Lapse: Use up to 96 beacons to record events in multiple
microplate wells over time and then seamlessly create movies




Software Features

Time Lapse: Use up to 96 beacons to record events in multiple
microplate wells over time and then seamlessly create movies
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Software Features

Auto focus: Set autofocus to keep all the image in focus during

image acquisition

No autofocus: Out-of-focus drift



Features Review

= Cell Culture

— Cell maintenance — Cell confluence, counting & viability
" Molecular Biology o _

— Gene expression — Transf. efficiency / RNAIi (GFP)

= Cell Biology

— Stem cell research — Differentiation markers, morphology
— Embryonic development — Protein expression, localization
" Neurobiology

— Neuronal development — Neurite outgrowth, differentiation

" Oncology & Immunology o _ _
— Cancer and metastasis — Vascularization & invasion

— Infection & immunity — Cell migration & proliferation
— Apoptosis & autophagy — Cell death and cytotoxicity




Experience Simplified Imaging
- Meet EVOS® Cell Imaging Systems

EVOS FL Auto

Thanks for your attention!
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