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What is Fluorescence (epi)
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What Should We Noftice!
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How Confocal System Reduce Blur Signal
-Laser (CW or Pulse)

Epi Microscope
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How Confocal System De-blur
-Pinhole

Objective

d Detector

Adjustable Pinhole

Sample Signal




Optical Resolution Under cLSM System
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OLYMPUS FV1000
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OLYMPUS FV1000

-How to Our Sample

B Imaee Acquisition Control

Epi OBSERVATION
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Epi filter set
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OLYMPUS FV1000

-Laser

Laser Type Suitable Dye
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WHAT!

-Epi Emission Bleed-Through
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How to Solve Cross Talk

-Excitation Sequential Scanning (AOTF)




PMT Filter

set

DM for PMT
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Virtual Channel

-more than 3 dye

[v Virtual Channel Scan
B Dyelist Numberofphaseused ¢ 2 (3 < 4

b Selected Dyes

[~ Wirtual Channel Scan Phase1 | | Alexa Fluor 488
oL of phase t || Alexa Fluor 568

Selected Dyes

Phase2 || Acridine Orange

M Virtual Channel Controller

i Clar | Phase ﬂ ' s’ @

Single Photon Two Photon Start op | Open | SaveAs

Acridine Orange
Alexa Fluor 405
Alexa Fluor 488
Alexa Fluor 546
Alexa Fluor 568
Alexa Fluor 594
Alexa Fluor 633

v
== All Clear |
[~ Assign Dye Manually -
Smgle Photon Two Photon

Acridine Orange
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Confocal Based Super-resolution




About Super-Resolution

-2014 Nobel Prize in Chemistry

Cellular

SR Microscopy Optical Microscopy

www.3dchem.com; wikipedia.org/wiki/Kinesin; cvoweb.ices. utexas.edu; Fotin et al., Nature 2004; hrsbstaff.ednet.ns.ca; www.ebi.ac.uk
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About Super-Resolution
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J Cell Biol. 2010, 190(2):165-75.




About Super-Resolution

Techniques Strong points Weak points

Enable to use most of dyes. No optical sectioning
Fast imaging (several fps) Not able to apply to deep plane

Not able to apply to deep plane
Resolution (up to 50nm) Some restrictions in dyes
Multi color imaging

Resoluti (up to 10nm) Sampling time (>10min)
1on nm
PALM/STORM | o0 ions (P 1o Need special dyes

Only for sample surface

There are no perfect technique for super resolution




Confocal Based Super-Resolution
-OLYMPUS Super-Resolution (OSR)

confocal

upper parts of
the basal bodies

£ EE 7R

Trachea epithelial cells

Approx. 250~300nm
diameter

* FV1200/UPLSAPOG60XS
* ex 473/559 nm




Confocal Based Super-Resolution
-OLYMPUS Super-Resolution (OSR)

Nuclear pore of Hela cell
Green : Nupl153(Alexa488)

Red: Nup62(Alexa555)

Image data courtesy of:

Prof. Kosako, H (TOKUSHIMA Univ.)
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Confocal Based Super-Resolution
-FV-OSR

Techniques Strong points Weak points

Enable to use most of dyes. ) _
Sampling time (compare to SIM)

Enable to get the image in deep plane. )
Resolutions (compare to STED, PALM/STORM)

Optical sectioning for thick samples

Enable to use most of dyes. No optical sectioning
Fast imaging (several fps) Not able to apply to deep plane

Not able to apply to deep plane
Resolution (up to 50nm) Some restrictions in dyes
Multi color imaging

: Sampling time (around 10min)
Resolutions (up to 10nm)

PALM/STORM _ Need special dyes
Z resolutions
Only able to observe surface of sample.




Confocal Based Super-Resolution
-FV-OSR

FV12-HSD \ L |+ OSR module
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Conifocal Based Super-Resolution: FV-
OSR —-Why Cooling GaAsP Detector?

Higher sensitivity —
Better detalil structure and less laser

excitation —

Less signal bleach and photo-toxicity

GaAsP PMT

Multi-Alkali PMT

Quantum Efficiency (%)

500 600 700 800 900
Wavelength (nm)




Conifocal Based Super-Resolution: FV-
OSR —Why Cooling GaAsP Detector?

GaAsP-PMT Multi Alkali-PMT Multi Alkali-PMT

A : TR . " A

HV : 600V Laser : 473nm 2%, 559 1.3% HV : 600V Laser : 473nm 2%, 559 1.3% HV : V Laser : 473nm 2%, 559 1.3%
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Confocal Based Super-Resolution:
FV-OSR —Resolution relay on objective NA

Table : Objective lens and resolution

Resolution(with high

contrast mode) *2
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134nm
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124nm
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Except Imaging??

- ulfaneous Photobleaching
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Whats SIM
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Why SIM

-Applicrtion of SIM

Twin Scanner System Captures Reactions Immediately Following Stimwulation

TWIN SCANNER TWIN SCANNER

FRAP aso Bl kaede

} Laser for

TWIN SCANNER 1 stimulation
‘ | A jons for
L&ELL FLIP 1 ngv‘\)l%rescent

IMAGING | protein

TWIN SCANNER A TWIN SCANNER

Ungaging Nl PA-GFP
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luorescence ecovery fter hotobleach
luorescence | 0ss 'n “hotobleach

10 micron
FRAP assay

l OLYMPUS

FLIP assay




Uncaging
-Bullseye
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Photo-Conversion
-PA-GFP and Kaede

UV-photon
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Fire or Not Fire
(8 Smee Action Potential (AP)
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Channel Mediated lon Concentration

nicotinic
acetylcholine ,
receptor ’ agonist

‘ ’/ Sy e Na+ post-synaptic membrane

|

synaptic cleft

cytoplasm

closed

©CNSforum.com




Optogenetics (Optical and Genetics)-

photo-sensitive channel

 The Method of 2010- Nature Method
» Optogenetics: Breakthroughs of the Decade- Science

35 - Bacteriorhodopsin described
50 — as a single-component

45 — light-activated regulator of
40 — transmembrane ion flow

Halorhodopsin described

Number of PubMed entries
&
|

Channelrhodopsin described

Opsin engineering and genomic

axpansion; generalizable opsin targeting
strategias; brain-disease and neuroscience

applications; stem cells, heart cells,

muscle cells and human neurons studiad
I_'n-_'u

Fiberoptic interface (May 2007) and
single-component control of freely moving
mammals (October 2007) described

Microbial opsins first brought
to neurons (August 2005)

F




Photo- Excitatory or Inhibitory

Electrical stimulation Optogenetic excitation Optogenetic inhibition




Control cell activation using LIGHT

———a

hodopsin-2

laser light-sensitive protein RhOdOpSi n

Origin of Chlamydomonas reinhardtii

_|_
““ Cation channel
!!!! Blue laser irradiated to make

Channels open, allow cation
(Positive lon) into the cell.

=depolarization = Action Potential




Control cell activation

W— Activation in ChR2/
— using Blue/
laser...

||

+No need to use electrode! pon't take time to set.
olt is possible to select stimulus area freely.



INn vivo Model
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