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Basic Concepts of Confocal Microscopy
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Advantages of Confocal Microscopy
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Fluorescence Microscopy

Confocal Microscopy

Image quality

Low SNR

High SNR

Magnification

Changed by optics

Variable by scan zoom

Brightness

Change exposure time

Variable by PMT gain

Multi-color

Slow multiple

Fast Multiple




Widefield Fluorescence Microscopy
Nikon

2D detector (CCD or CMOS)
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Confocal Microscope

Nikon

Confocal Microscopy relies on the prescence of apertures, called pinholes
in the light path that restrict emission light from non-focal planes
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3D Reconstruction of Confocal Microscopy
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3D Reconstruction
with z-stack

Widefield Fluorescence
Microscopy

Confocal
Microscopy

Nathan S. Claxton , Thomas J. Fellers , Michael W. Davidson
Thomas J. Fellers and Michael W. Davidson. (2009)



Advantages of Confocal Microscopy
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Fluorescence Microscopy

Confocal Microscopy

Image quality

Low SNR

High SNR




Extremely High quality image
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Image acquired ONLY from focusing plane ---> High S/N Ratio Image

Point illumination

w/ laser beam

X-y scanning generated
2D image



Advantages of Confocal Microscopy
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Fluorescence Microscopy

Confocal Microscopy

Magnification

Changed by optics

Variable by scan zoom




Zooming just by changing scanning area

C2plus Scan Area x |
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Zoom: [} 1
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Pixel size: 18.29 } [ Nyquist XY 'J
Scan size: ’L256 @J Rotation: 30 m
Width: (256 |  Height [256
Dwell time: N/A
Pixel size: 8.29 pm Optical resolution: 1.08 pym
Z step size: 46.25 pym Optical sectioning: 133.79 pur




Advantages of Confocal Microscopy
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Fluorescence Microscopy

Confocal Microscopy

Brightness

Change exposure time

Variable by PMT gain




Variable of PMT gain
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Photo Multiplier Tube:
‘/ Signal amplification can be changed by

changing High Voltage of the PMT
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Advantages of Confocal Microscopy
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Fluorescence Microscopy

Confocal Microscopy

Multi-color

Slow multiple

Fast Multiple




Multi-staining images you can get
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C2+ product concept
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Transmission

Acquisition  Scanning Detector 3 PMT Control

software head Detector box Laser




The Concepts of C2+ Confocal System
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C2+ product concept

Nikon

Lt # 3
3 PMT Epi Tl R B R

DETECTOR 1PMTTD - 27 L EDICHE
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Light Source - LUN-4 Laser Module
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=D 405nm, 15mW
=D 488nm, 15mW
=DPSS 561nm, 15mW
LD 640nm, 15mW
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C2+ Scanner
Nikon

=2048 x 2048 max.

"8 fps@512x512

=100 fps@512 x 32
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64% of the area of a circle 83% of the area of a circle



Detector - PMT
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= 3 PMT for Fluorescence by standard

= 1 PMT for Transmission light

s VR BEERAHE - BT E kA
* (DAPI, , TRITC, Transmitted light)
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Tips for good confocal images
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Tips for good confocal images
Nikon

M Laser Power
B Scan Speed
B Pinhole Size

B Detector (PMT) gain



Tips #1. Laser Power
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Stronger
/ Brighter image but bigger damage
to samples and bleaching
Laser Power

\ Weaker

Less brighter and less damage

to samples and less bleaching



Tips #2. Scan Speed
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Faster

/ Less brighter and lower damage
and less bleaching
Scan speed

\ Slower

Brighter image but bigger damage to

samples and more bleaching



Tips #3. Pinhole Size
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Pinhole Size

d
N

Larger
Brighter image

but lower Z-resolution

Smaller
Less brighter

but higher Z-resolution



Tips #4. Detector (PMT) gain
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Increase

/ Brighter image but higher noise

PMT Gain
(sensitivity)
Decrease

Less brighter but lower noise

(good S/N ratio)



Interface of Confocal Software
NIS-Element C
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Nikon

Simple software interface

Find mode
Auto Gain
Fast mode
Average

Laser Intensity
PMT Gain

C2plus Simple GUT x |
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|« FITC Laser 488.0nm 0.0
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Nikon

= Auto Gain

Channel name =====e

Option button —e—e | I~ Hide after finish o=

AutoGain calibration finished

Ratio criterion: min > 0%, max = 0.5%

Current ratio:
=
DAPI 0.70% [——— X
FITC 0.01% EEessssssss——
TexasRed 0.47% "}V
LTD 0.07% [eeeeeee————

Auto Gain status
X ... Failed
¥ ... Completed

| '®, Use original gain

J

Use current gain

If checked, the window is automatically

closed when Auto Gain is completed.

= Control of Laser Power to be matched
with Z-axis intensity

ND Acquisition xi
|ND Acquisition
2 J
"] save to File
Z Intensity Correction .i
UsenNOMitpont E o i ot Cecer of Expatnect
(%) Absolute (fixed Correction Curve)
| ) Relative (offseted Correction Curve) @ =
[~] Move Z to selected Point + | X® Top |
Corr. Home | Z | Device Settings —m
30.00 (Top) (HV1: 164) (Hv2: 110) (HV3: 88) (Hv4: 112) (L... ['—~
+ 15.00 (Home) (HV1: 124) (HV2: 90) (HV3: 68) (4v4: 92) (LPL:... J
6.00 (HV1: 14) (HV2: 30) (HV3: 192) (HV4: 50) (LP1:... Sm:[7500 ]m['- - jls Steps Range: @ |m
[ 0.00(@ottom) |->vi: 144) (v2: 70) (V3: 82) (v 63) (P1:. : e e
Bottom: | 0.00 um Top:|30.00  pm Postons:
— T -m
. Live Correction - Zstackrange lm[nm IL] i S i
[ weantve ’ = =
l[OﬂsetCuvmlmve] [ From NO ] m "] Close active Shutter during Z Movement
Advanced >>
Move stage to item Z position on Double Cick.
[ Losd v ][ save 'Mlemve'l ﬁmzml 1tmeloop | F Runnow

Run Z Corr button



NIS-Element C software
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cquisition & Analysis

3D volume

B Beads AP0O20x005 nd2 ~ Volume
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Thanks for your attention !!!




