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Introduction

I Introduction

Thank you for purchasing a Nikon product.

This instruction manual is written for users of the Nikon Super-resolution Microscope N-STORM. To ensure correct usage,
read this manual carefully before operating this product.

No part of this manual may be reproduced or transmitted in any form without prior written permission from Nikon.
The contents of this manual are subject to change without notice.
The equipment described in this manual may differ from the actual product in its appearance.

Although every effort has been made to ensure the accuracy of this manual, errors or inconsistencies may remain. If you
note any points that are unclear or incorrect, please contact your nearest Nikon representative.

Some of the equipment described in this manual may not be included in the set you have purchased.
If you intend to use any other equipment with this product, read the manual for that equipment too.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may be
impaired.

Symbols used in this operation manual

This operation manual uses the following symbols.

I Q Indicates information that should be kept in mind when using this product, or which provides useful hints.

Registered trademark

Product names and company names used in this document are trademarks or registered trademarks of their respective
companies.

Trademarks and registered trademarks of their respective companies, as used in this document, are not marked with TM
and ®.
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Chapter
1 Terminology Used in This Document

N-STORM

System that allows STochastic Optical Reconstruction Microscopy (STORM) with Nikon’s inverted research microscope
Ti-E.

During STORM, some fluorescent probe molecules are randomly stimulated (activated) with relatively weak light to become
activated, after which their images are acquired through an EM-CCD camera (imaging). The series of images that is acquired

through frequent repetition of this process is analyzed and synthesized by software, and formed into a super-resolution
image.

Conventional image
Image of 256 x 256 pixels acquired using an EM-CCD camera. In STORM analysis, a set of sequentially acquired
conventional images is used as material.

STORM image (2D-STORM/3D-STORM image)

Super-resolution image generated as a result of analyzing a dataset of conventional images. It includes information such as
the position, size, and intensity of each individual fluorescent probe molecule.

A STORM image that only has information on the positions in the X- and Y-axis directions is referred to as “2D-STORM
image,” while one that also has information on the positions in the Z-axis direction is referred to as “3D-STORM image.”
Dye pair

Composite dye used for STORM observation, such as the following:
Examples: Alexa405-Alexa647

Cy2-Alexab47

Cy3-Alexab47

Probe

Fluorescent molecule (dye pair or monomolecular dye) used for STORM observation.

Dataset

Set of consecutive frames (conventional images) acquired through an EM-CCD camera. A dataset is saved in ND2 file format
for NIS-Elements.

Frame

Individual conventional image that is acquired through an EM-CCD camera as material to be used to generate a STORM
image.

Activation frame

Frame (image) that is acquired when relatively weak laser light for activation is emitted. This activation causes some
fluorescent probe molecules to become activated. Activation frames are not used for STORM analysis. Note that if images
are to be acquired in continuous mode, there is no difference between the activation and imaging frames because activation
and imaging are performed simultaneously.
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Imaging frame

Frame (image) that is acquired when laser light for imaging is emitted. In this frame, fluorescent probe molecules fluoresce
only when activation has caused them to become activated. Note that if images are to be acquired in continuous mode, there
is no difference between the activation and imaging frames because activation and imaging are performed simultaneously.

Cycle
Set of frames that consist of an activation frame (normally one frame) and the subsequent imaging frames (normally three
frames) on one channel during image acquisition in normal mode.

Channel

For a multistaining procedure, the cycle in which each dye is observed is called a channel.

Period

Set of cycles that are made up of one cycle of each of the multiple channels on which images are acquired in normal mode.
For example, if images are acquired on two channels, one period consists of two cycles. If images are acquired on only one
channel, a period is the same as a cycle.

Q Dataset structure in normal mode (example)

Number of image acquisition channels: 2

Number of activation frames per period (per cycle) on one channel: 1
Number of imaging frames per period (per cycle) on one channel: 3

ON
Activation laser
Channel 1 (405 nm) - | | | | | | - | | _______
ON

Activation laser
Chanmel2seiomy L 1 1 | M [ [ T T[T T 1

e (6 [ Y NN N
laser (647 nm) L N el o

A1 11 11 11 A2 12 12 12 A1 11 11

| S/ ] NS NS, NS NS NS N/ W] N

Frame
— AN __/ (Repeat the same
i Vv operation.)
Cycle Cycle
—~
Period
~—,

Dataset
A1: Activation frame on channel 1
I11:  Imaging frame on channel 1
A2: Activation frame on channel 2

12:  Imaging frame on channel 2
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Continuous mode

Method of acquiring STORM images using a monomolecular dye that can itself become bright or dark, instead of requiring a
dye pair for activation. Since the activation and imaging laser light are emitted simultaneously to acquire images, acquisition
takes less time than in normal mode. In this case, the definitions of cycle and period are not applied.

Q Dataset structure in continuous mode (example)

Activation ON ON ON ON ON ON ON ON

aser (dosnm) [
ON ON ON ON ON ON ON ON

Imaging
laser (647 nm) . r r r rr r 11

WH_JHHWH_JHHWH_J (Repeat the same
Frame operation.)

N—

Dataset

Non-specific activation (NSA)

During image acquisition in normal mode, only those molecules that are detected in the first imaging frame after activation
are classified as being of the relevant channel. Also, those molecules that are not detected in the first imaging frame but in
the second or subsequent frames are classified as being those of a non-specific activation (NSA) channel. Information on
non-specific activation channels is used for crosstalk subtraction. (For details, see step 6 in “2.3 N-STORM Analysis,” in
Chapter 2.)
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STORM Microscopy Operation

2 (Steps from Image Acquisition to Analysis)

The overall operational steps and their corresponding descriptions in this chapter are as follows:

2.1 Preparation of the N-STORM System

(only for acquiring new 3D-STORM images)

2.5 Calibration for 3D-STORM

Mode

2.2.1 Acquiring Images in Normal 2.2.2 Acquiring Images in

Continuous Mode

2.3 N-STORM Analysis

2.4 Terminating the N-STORM System

The screenshots in this document are presented as an example.
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m Preparation of the N-STORM System

Prepare the microscope, the laser, and other peripheral devices, and then start NIS-Elements AR.

Q Connecting the piezo Z stage

The controller for the piezo Z stage must be connected to the PC with a USB cable. Remove the analog cable that
directly connects the controller to the microscope. Also, select [Manage devices...] from the [Devices] menu, and
turn off [Ti PiezoZ] under [Nikon Ti].

[EB Perform safety checks.

(-> Chapter 3, “Detailed Microscopy Procedure” of the user
manual of the TIRF illuminator)

ﬂ Turn the power on.

(1

)
@)
(4)

®)
(6)

Turn on the motorized stage and the illumination
light source.

Turn on the piezo Z stage.
Turn on the microscope.

Turn on each laser head. (See the user manuals for
the TIRF illuminator and each laser head.)

Turn on the LU4A laser unit.

Turn on the PC.

Diascopic illumination power supply

HG precentered fiber illuminator

LU4A
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O When MPB Communications Inc.’s 647-nm laser is
used
(1) Start the laser control software GUI-VFL.

(2) Click the [On] button in the window to turn on
the 647-nm laser.
The value of [SHG temp. ] is displayed.

(3) Follow the procedure below to gradually | & Alam
increase the output of the 647-nm laser through m. ElGhem
GUI-VFL (procedure recommended by the Ur -
laser maker). 7
Set the power to 50 mW, click [Activate], and comg |2RU-VFL-P-ZUU-64?-OEM1 S/M: 2RU-VE

then wait until the value of [Power, mW]
becomes about 50 mW.

Then, set the power to 200 mW, click [Activate], € Fiber loser - Cument con. = | =1 | ¢ |
and wait until the value of [Power, mW] reaches ‘ K Ao
about 200 mW. The value of [Power, mW] may &
change by a few percent, but this does not

] Power set
isiti i H 5[0
affect the acquisition of STORM images. j:’:’ v A cmml
@

After the completion of this procedure, use € Current, mA
NIS-Elements to adjust the laser power. It is not =

. Emission
necessary to use GUI-VFL for adjustment.
(For details on the procedure for turning off this laser,
see step 1 in “2.4 Terminating the N-STORM €& Fiber laser - Current o= 2|
System.”)
$ About
ﬂﬂﬂ r2l]lJ— Power set
— = v Acth.ratel
" Cument, mA
% Power, mwW @
Emission
[E]  start NIS-Elements AR. [ 3-(1) B
(1) Start NIS-Elements AR by double-clicking the NIS
corresponding icon. [d :
(2) When the camera driver selection dialog is
displayed, select [ANDOR with N-STORM]. (To
Change the camera driver after NIS-Elements is NIS-Elemants AR 4.LN06 (Build 786) 64bit - Driver selection
started, select [Select Driver...] from the [Acquire]
menu ) === ANDOR with N-STORM E]l
(3) Display the [N-STORM] control window and the [ Enable Mult Camera

[DU-897 Settings] (camera) control window. (Select

[Acquisition Controls] from the [View] menu and then
select the control windows. )
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Place the imaging target in the visual field.

Set a specimen, direct the light path to the binocular part to
perform epi-fluorescence microscopy, and then put the
STORM imaging target into the visual field.

(For details on the procedure for epi-fluorescence
microscopy, see the user manual for the microscope.)

Configure camera settings.

In the [DU-897 Settings] control window (EM-CCD camera
settings), configure the settings as follows.

[Format For Live]: No Binning

[Format For Capture]: No Binning
Exposure time: Any setting (50 msec or 1
frame recommended)
[Readout Mode]: EM Gain 10 MHz 14-bit
[EM Gain Multiplier]: 30

[Conversion Gain]: Maximum available value

[Desired Temperature]
(Commands -> Advanced
Camera Settings): -70°C

Wait until the temperature of the camera stabilizes at
about -70°C and [Desired temp. differs!] disappears.

It takes a few minutes for the temperature of the camera to
stabilize.

Put the objectives for STORM into the light path.

Objectives:  CFl Apo TIRF 100x oil (NA1.49) or
CFI Plan Apo VC 100x oil (NA1.40)

Use Nikon immersion oil Type B or Type NF for oil
immersion of the objectives.

When using CFI Apo TIRF 100x oil, adjust the correction
ring to suit the cover glass. If a cover glass No. 1-S
(No.1.5) is used, it is recommended that the position of the
correction ring be 0.165 mm.

DU-897 Settings x |

Format For Live

[Nn Binning E]]

Format For Capture [Nu:u Binning E]]
=

EM Gain 10 MHz at 14-bit [~ |
EM Gain Multipler [« ][] [3

Temperature -569.5 *C

Commands ¥

[ Auto Exposure Hlframe

Readout Mode

Conversion Gain

Temperature -19.5 °C  Desired temp. differs!

Commands

Temperature -69.5 °C

Commands ¥




Chapter 2 STORM Microscopy Operation

Perform an observation with TIRF illumination.

(1

)
)
(4)

Direct the light path to the EM-CCD camera.

Note: Set the cylindrical lens for 3D-STORM to OUT
(where it is not in the light path).

Set the episcopic illumination to [TIRF].
Put the N-STORM filter cube into the light path.

Click [Interlock] on the N-STORM control window to
disable the laser interlock.

O If the interlock cannot be disabled

If clicking [Interlock] does not disable the interlock, the
light path may not be set to the side port, or the laser
safety cover of the stage may not be secured properly.
Make sure that the light path is set to the side port (the
EM-CCD camera for STORM), and that the laser safety
cover is secured. Then, click the [Interlock] button again.

®)

(6)

()

(8)

9)

Click = [Live] of NIS-Elements to display the live
image on the screen.

Select the checkbox for the 647-nm laser and set
the power to about 5% to 10%. (If the power is too
strong, photo-bleaching further occurs.) Deselect
the checkboxes for the other lasers.

Set the shutter of the laser to OPEN in the
N-STORM control window.

Set the laser position to the TIRF position (about
4200). (For details on how to adjust the TIRF, see
the user manual for the TIRF illuminator.)

After TIRF observation is completed, temporarily
deselect the checkbox for the 647-nm laser on the
N-STORM control window.

TiPad =

-Hosepiece

4o 10x 20x 40x 60x 100x

on

gop.mo

m g aams Offset:
Q@ Q@

Memory

Recall

- ZDrive

x| @ Coarse Accuracy:
00  |um| @ Fine 0.0000 [+ ]| fum]
it

| 82 @ o

-Shutters

@ Extra Fine
-Lamps
" m| @ 35 v
12
Intensilight .32 16 B z 1
NDig ~=ed 0 O

3000.0
PPITD A

@ Coarse @ Fine @ Extra Fine |"rT e
-Piezod ——

CEICEREES Hﬁ

N-STORM x b
?)

O Shutter

Alexad05/Alexat47

Interlock ‘ H

N-STORM x
B2
:.:,' Shutter
Alexa405/Alexac 47
"] 4050m 8- (6) (9) _ -[%]
[lsq?nm l‘—‘—- L [T][%]
10
] cy2/Alexas47
[ a77m (i . . = [ oo]em
&l 547m L L L d [%]
Cy3/Alexas47
[ s6tm - - | [7%]
/] 1 10 100
Meatm =i | | 5.0][%)
o 1 10
[ P— |
Perind Count ¢ | 10000 Activation(1), Reporter(3)
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[E}  configure camera ROI settings.

Select [Camera ROI] -> [Define ROI] from the [Acquire]
menu of NIS-Elements, and then configure the settings as

follows.

[Left] 128 pixels
[Top] 128 pixels
[Width] 256 pixels
[Height] 256 pixels

& Available range

The range available for STORM is 256 x 256 pixels only.

ET] configure the settings for the other optical systems
for N-STORM.
LU4A 4-laser unit Electric TIRF illuminator TI-TIRF-E LRI [l
(Ti-E side port)
Cylindrical lens
ND filter slider SIORNM S N-SIM/N-STORM
slider slider filter slider switching port is
used
2D-STORM IN ** IN IN ouT ouT 1x
3D-STORM IN ™ IN IN ouT IN *2 STORM *?

IN: Included in the light path, OUT: Not included in the light path

*

1

ND filter slider of the LU4A 4-laser unit

L2 position: Two ND32s are put into the light path.

L3 position: Both ND2 and ND4 are put into the light path.

L4 position: Two ND32s are put into the light path.

Cylindrical lens

When the cylindrical lens is put into the light path, the image will be slightly blurred.

L4 L3

4-laser unit

ND filter sliders of the LU4A
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(The right slider among the three)

(the two of

ND filter sliders J \—)»-plate slider

STORM inder—\

the three sliders
for center and left)

Cylindrical lens

10
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m Acquiring 3D-STORM (2D-STORM) Images

To perform STORM analysis, automatically repeat light stimulation and image acquisition with the appropriate laser power to
create a dataset. There are two types of mode for acquiring images: normal mode and continuous mode. In normal mode,

activation and imaging are performed in separate frames. In continuous mode, they are performed simultaneously.

The following basically describes the procedure for acquiring 3D-STORM images. Any differences from the procedure for

acquiring 2D-STORM images are noted together with the symbol “=”.

m Acquiring Images in Normal Mode

In the example below, the following two types of probe are used.

* Channel 1: Alexa405-Alexa647 dye (Alexa647 activated by Alexa405)

* Channel 2: Cy3-Alexa647 dye (Alexa647 activated by Cy3)

& calibration for 3D-STORM

Before the first 3D-STORM image is acquired, it is necessary to perform calibration. See “2.5 Calibration for

3D-STORM.”

n Click [Settings] in the [N-STORM] control window and
then specify the number of frames for each cycle.

[Continuous Mode]: Off
[Activation Cycle] (number of activation frames): 1
[Reporter Cycle] (number of reporter frames): 3

After making this setting, click [OK].

P2  select [3D-STORM] from the list at the top left of the
[N-STORM] control window.

=) To acquire a 2D-STORM image, select
[2D-STORM].

1

n| N-STORM Settings @
T About,..
~Cyde
Activation Cyde [] continuous Made
Reporter Cyde
- Conjugated Fluorescence Probe (1)
Activation Probe Name | Alexa405 405nm E] Channel
Reporter Probe Name | Alexag47 647nm B Color
i Conjugated Fluorescence Praobe (2)
Activation Probe Name | Cv2 477nm E] Channel
Reporter Probe Name | Alexag47 G47nm B Color
- Conjugated Fluorescence Probe (3)
Activation Probe Name | <¥3 56 1nm B Channel
Reporter Probe Name | Alexag47 &47nm E] e
I Load H Save ] [ ; I Cancel ]
BJ N-STORM x
)
(somE)
':.Z' Shutter
[¥] Alexad0s/alexans?
[] 405am |1 : S | m [2]
(1] 1 10 100 -
[Neginm  ——= 1 ] 5.0 | [%]
[/} 1 10 100




Chapter 2 STORM Microscopy Operation

Finely and properly adjust the laser focal point of the
TIRF illuminator.

(1

)

©)

Select the checkbox for the 647-nm laser.

Turn on the Perfect Focus System (PFS) in [Ti Pad]
and set the focus.

Finely adjust the laser focal point of the TIRF
illuminator so that the observation target is visible.

Check activation.

(1)

)

@)

Make sure that the checkbox for the reporter laser
(647 nm) is selected, and then set the power to
100% by adjusting the power slider.

Make sure that the checkbox for the activation laser
(405 nm, 457 nm, or 561 nm) is deselected, and
then set the value to about 0.3% by adjusting the
power slider.

Select the checkbox for the activation laser so that it
emits laser light for about a second, and then
immediately deselect it.

Check that the live image becomes bright once and
then returns to the previous state as a result of
activation causing the fluorescent probe to
fluoresce.

When using multiple activation lasers, check this for
each activation laser.

Q If activation cannot be checked

If emission of the activation laser does not make the live
image bright, this can be improved by replacing the
buffer solution of the specimen with a fresh solution.

12

Period Count :

|

——n
10000

N-STORM x
£
_' Shutter
Alexa405/Alexac47
[] 405nm |1 < < | 0.0 |[26]
L] 1 10 100
L] 1 10 100
[ cy2/alexac47
O «77om (] . . = [%]
547nm L L L | [%]
Cy3/Alexasd7
[ s61m i - - | [%]
0 1 10 100
647m L N
L] 1 10 100 -
[ |

Activation{1), Reporter(3)

4 5

) e R
7S

-Light Path
E100

)

L muooo

@ Focus \Iffset:

@

- ZDrive

—/\—

Qn
w @ @
L&0 Memory  Recall
=|. @ Coarse Accuracy:

N:g @ @ u’u @

TIRF 3000.0
| R S

_ _ £ |
@ Coarse w e = oo e 0l e

Shutters PiezoZ
N-STORM x
,_
1
:.:.Z' Shutter
Alexad05/Alexas47
-_— t_< 0.3 |[%8]
| 0 1 10 100 /:_
=[] 647m | L ! 100.0 | [%]
[ 43) | — @&,
[ cy2/alexacd7
[ 477om (1] - : =l [ 0.0
s47nm | L L i) [ 100.0] 2]
Cy3/Alexasd?
[ setnm [t - - i [ 0.0
0 1 10 100 -
[v] 647nm ¢ : < 1| | 100.0 [
[) 1 10 100

[
Period Count :

10000

Activation(1), Reporter(3)

|
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IEB  configure the N-STORM acquisition settings.
The settings are as follows.

*1

*2

Fluorescent probe checkbox:
Turn on the probe to be used.
Output of the activation laser (405 nm, 457 nm, 561
nm):
0.2% to 0.3% (values with which proper activation
is performed as shown in step 4 above)
Output of the imaging laser (647 nm):
100%
[Period Count] (number of periods for image
acquisition):
Any setting (normally 5000 to 20000 *')
[Path], [File Name] (folder to which the file is to be
saved and the file name):
Any setting
[STORM Image] (whether to display the STORM
image during image acquisition):
If this checkbox is selected, the STORM image is
previewed during acquisition. Normally, this
should be selected.
[Graph] (whether to display a graph during image
acquisition):
If this checkbox is selected, a graph showing the
number of bright points in the image is displayed.
Normally, this should be selected.
[Minimum Height] (minimum intensity):
300 *

The above number of periods for image acquisition
is a reference value. Adjust it according to the
structure or coloring status of the specimen. Even
when it is set to 20000 periods in advance, if it is
confirmed as being large enough on the real time
analysis (preview) screen, it is possible to halt the
acquisition (for example, about 10000 periods) by
clicking [Finish].

The above-mentioned minimum height is a
reference value. Adjust it according to the amount of
background light for the specimen, etc.

Click [Run Now].

O Disabling large image mode

If large image mode is enabled with the ND Acquisition
function of NIS-Elements, images cannot be acquired.

Disable the acquisition of large images before clicking

[Run Now].

13

s |

N-S5TORM x
@
o707
J Shutter
Alexad05/Alexacd47
647nm i L L i [ 0.0
0 1 10 100 -
[[] cy2/alexass?
[ 477om |t . . = [ 0.0]e
0 1 10 100
647rm | L - i m[%]
[/} 1 10 100 -
Cy3/Mexasd?
s6inm | : ' 1 [_oo]e
0 1 10 100
[ 647nm i L L | m ag
0 1 10 100 -[ !
Period Count : 10000 Activation(1), Reporter(3)
Path : [C:¥Program F|Ies¥NIS-EIemems¥Images¥N-STORM_] |
File Name : | ND0O1| nd2
STORM Image Graph
s 50053
Identification parameters
Minimum Height: Z-Calibration

v| STORM Image  [v] Graph

| Auto LP | Max:| 50.0 |[%]

Analysis GUI | | Advanced > H
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Measure the gap between the boundary surface of the
cover glass and the position of the observation target
(Z-axis direction) using the method below.

=» This step is not required for 2D-STORM.

mr'ETDRM 3DStorm =)
. > Stepl: Please move Z-Axis to Cover Glass Position.
(1 ) Step 1 . Step2 : Please confirm Acquisition Position.
When the right dialog is displayed, select the £ - = = soolpy
imaging laser (647 nm). Set the focus to the
boundary between the cover glass and the

specimen by using the PFS offset controller. (Adjust

the power to about 50% to 100% using the slider.)

Boundary surface of C
& Set the focus to the boundary surface of the cover cover glass

glass.

Cover glass

When setting the focus, move the XY stage and view, as
boundary marks, the dye molecules that are
non-specifically adsorbed onto the boundary surface of
the cover glass to identify the boundary surface. ( > )

‘ N-STORM 3DStorm
I

Stepl : Flease move Z-Axis to Cover Glass Position.
Aﬂ tt th f I k OK Th XY t m > Step2 : Please confirm Acquisition Position.
erse'lng e ocus,cllc [. .]. e” stage oo o] ¢ ‘ ‘ [ 0]
automatically returns to its original position. 0 : D o

Cancel

(2) Step2:
When the dialog shown on the right is displayed, set
the focus to the target imaging position by using the

| rf;
maging target surface
PFS offset controller. ging targ

gap (Z-axis direction) is automatically saved and
used in analysis.

=)
After setting the focus, click [OK]. The measured /\
Cover glass ‘l r
L

ND Progress @
Experiment overall
T: (i

When acquisition is started, the dialog box shown on the
right is displayed. Do not perform any operation using this

dialog box until image acquisition has been completed. Time elapsed: 0:00:41  Time remaining: 2:23:12
Clicking [Events...], [Pause], or [Refocus] prevents the O e s 490F 1000, (: 4145, e 1.0, Fs: 1.17) cptrr..
acquisition of appropriate images for STORM analysis. {
To halt the acquisition, click [Finish] or [Abort]. (If [Finish] is -

clicked, the acquired images are saved. Be careful { ‘
because, if [Abort] is clicked, the acquired images will be
discarded.) N e e [T

[0 pase @ Refoas  [v  Fmsh X pbart |

14
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[} Adjust the power of the activation laser, if necessary, T & B BlEwea
during real time analysis (preview) of the acquired oo n
images. -

Image acquisition is started. The result of real time
analysis (preview) and a graph are displayed.

Q Recommended number of bright points

The recommended data for STORM analysis is as
follows: the density of bright points is not too low but not
so high that they do not overlap each other. For
example, a structure that covers the entire screen (such
as a microtubule in a cell) should be provided with about
100 to 200 bright points per frame in a visual field with
256 x 256 pixels. The number of bright points to be
activated can be adjusted by changing the power of the
activation laser.

—7— Zoom magnification

N-STORM Image &

zoon: [T Molecular position
par: [l drawing selection
Tick Size (1 b [Cross]/[Gaussian]

Channel Color
Gaussian representation
N ( P )

2: The thickness of cross
Channel display color

Delete any Gaussian
representation/cross
that has already been
drawn from the
display. (Molecule
position data remains
undeleted.)

11082 molecules

Real time analysis (preview) screen during image acquisition

Q Details of real time analysis

During real time analysis, the value of [Minimum Height] on the N-STORM control window is used as a threshold to
analyze bright points. Real time analysis does not include drift correction.

’ N-STORM Graph —=11 The number of bright points per frame of
Scale setting Min:[50_ ] Max:[300 | scale:[5 [=]] imaging probe

: Maximum, minimum, scale width [

(Note that the scale width is adjusted e

so that it does not overlap with = ﬂ—r Fr E r Tr

numbers in the graph.) o1 72 G |

300
250
20 N—— Period number
Graph of the number of bright points for each = | | [ i

channel (for some latest periods) 300 Automatic scroll on/off
250

200 19

150 [ 15519 158/142) P |L45

100
s01 73

'_—— Display width (period count) setting
Graph of the number of bright points = 2oz [0 [ peis
for each channel (plot only the first ——

imaging frame of each period)

Period number

Graphic screen during image acquisition
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Chapter 2 STORM Microscopy Operation

After the completion of acquisition, click [x] in the windows
for real time analysis (preview) and graph to close the

. File Name : |ND .nd2
windows.

STORM Image Graph
Auto LP | )Aax: | 100.0 | [%6]
(im0

Analysis GUI

After the power of the activation laser is adjusted, clicking
[Auto LP] in the [N-STORM] control window automatically
adjusts the laser power so that the number of bright points
is maintained. Also, the upper limit on the power for
automatic adjustment(%) can be specified on the [Max]
box.

m Acquiring Images in Continuous Mode

In the example below, the following probe is used.
* Alexab47 dye (Alexa647 activated by Alexa405)

& calibration for 3D-STORM

Before the first 3D-STORM image is acquired, it is necessary to perform calibration. See “2.5 Calibration for

3D-STORM.”

EN Click [Settings] in the [N-STORM] control window and N-STORM Settings =
then select [Continuous Mode]. . ot |

[ ] T o [3 =]
Reporter Cyde ‘

After making this setting, click [OK].

- Conjugated Fluorescence Praobe (1)

Activation Probe Name | Alexa405 405nim E]
Reporter Probe Name | Alexag47 647nm E]
- Conjugated Fluorescence Probe (2)
Activation Probe Name | Cv2 477nm B
Reporter Probe Name | Alexag47 &647nm E]
 Conjugated Fluorescence Prabe (3)
Activation Probe Name | C¥3 561nm E]
Reporter Probe Name W} m

Channel
Color

Channel
Color

Channel
Color

P2  select [3D-STORM] from the list at the top left of the

[N-STORM] control window. srorn [ =3 @
=» To acquire a 2D-STORM image, select ) shter
ZD-STORM . Alexa405/Alexas47
[ ] D asom 0 Il IlO lDIJI o
[Jedtm ————— ik | 5.0 [[24]
[/} 1 10 100
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Chapter 2 STORM Microscopy Operation

Finely and properly adjust the laser focal point of the
TIRF illuminator.

(1) Select the checkbox for the 647-nm laser.

(2) Turn on the Perfect Focus System (PFS) in [Ti Pad]
and set the focus.

(3) Finely adjust the laser focal point of the TIRF
illuminator so that the observation target is visible.

Check activation.

(1) Make sure that the checkbox for the reporter laser
(the figure on the right shows an example when a
647-nm laser is used) is selected, and then set the
power to 100% by adjusting the power slider.

(2) Make sure that the checkbox for the activation laser m

(the figure on the right shows an example when a
405-nm laser is used) is deselected, and then set
the value to about 0.3% by adjusting the power
slider.

(38) Select the checkbox for the activation laser so that it
emits laser light for about a second, and then
immediately deselect it.

Check that the live image becomes bright once and
then returns to the previous state as a result of
activation causing the fluorescent probe to
fluoresce.

& If activation cannot be checked

If emission of the activation laser does not make the live
image bright, this can be improved by replacing the
buffer solution of the specimen with a fresh solution.
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2
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I:._,' Shutter
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[ 4050m . . ] [%]
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& s47nm L L L ol [%]
] 1 10

Perod Count = 10000 Continuous Mode

Lif (2] [3] =7 = L¢
-Light Path -PFS
E100 @ Focus  Dffset:

@\ @ 5 |
L N?OOREIU

L30 Memory  Recall

- ZDrive

& Coarse Accuracy:
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@ Coarse @ Fine w cxomarne ]| 9

.'_';cu‘a\;}g:}g;};
|

(| TIRF 3000.0
— e

Shutters

N-STORM x

PiezoZ

-STORM | ¥ |

=k

I b shutter

l

] Alexa405/Alexas 47

647nm ¢

Ib :—

o

10 100

2

=

[ cyz/tlexass?

O 477om [0 '1_ 1__" ([ o0]ew
@ oo ¢ L2 [
0 10 100
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[ se1m [t h =l [ 0.0]/
0 1 100
= 647nm .'_ L _._' [%]

Period Count :

Continuous Mode ‘
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Chapter 2 STORM Microscopy Operation

IEB cConfigure the N-STORM acquisition settings.
The settings are as follows.

*1

*2

Fluorescent probe checkbox:
Turn on the probe to be used.

Output of the activation laser (the figure on the right
shows an example when a 405-nm laser is used):

0.2% to 0.3% (values with which proper activation
is performed as shown in step 4 above)

Output of the imaging laser (647 nm):

100%
[Period Count] (number of periods for image
acquisition):

Any setting (normally 5000 to 20000 *1)

[Path], [File Name] (folder to which the file is to be
saved and the file name):

Any setting

[STORM Image] (whether to display the STORM
image during image acquisition):
If this checkbox is selected, the STORM image is
previewed during acquisition. Normally, this
should be selected.
[Graph] (whether to display a graph during image
acquisition):
If this checkbox is selected, a graph showing the
number of bright points in the image is displayed.
Normally, this should be selected.

[Minimum Height] (minimum intensity):
300 *

The above number of periods for image acquisition
is a reference value. Adjust it according to the
structure or coloring status of the specimen. Even
when it is set to 20000 periods in advance, if it is
confirmed as being large enough on the real time
analysis (preview) screen, it is possible to halt the
acquisition (for example, about 10000 periods) by
clicking [Finish].

The above-mentioned minimum height is a
reference value. Adjust it according to the amount of
background light for the specimen, etc.

Click [Run Now].

& Disabling large image mode

If large image mode is enabled with the ND Acquisition
function of NIS-Elements, images cannot be acquired.

Disable the acquisition of large images before clicking

[Run Now].
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N-STORM x
)
o500~
q ..} Shutter
Alexad05/Alexat47
P S ——
0 1 10 100
s47nm |} : < | [%]
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N S—— gy
s470m i ! ! | [ oo
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&47nm i L L | [%]
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STORM Image Graph
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Chapter 2 STORM Microscopy Operation

Measure the gap between the boundary surface of the
cover glass and the position of the observation target
(Z-axis direction) using the method below.

This step is not required for 2D-STORM.

(1) Step1:
When the dialog shown on the right is displayed,
select the imaging laser (647 nm). Set the focus to
the boundary between the cover glass and the
specimen by using the PFS offset controller. (Adjust
the power to about 50% to 100% by using the
slider.)

Q Set the focus to the boundary surface of the cover
glass.

When setting the focus, move the XY stage and view, as
boundary marks, the dye molecules that are
non-specifically adsorbed onto the boundary surface of
the cover glass to identify the boundary surface.

After setting the focus, click [OK]. The XY stage
automatically returns to its original position.

(2) Step2:
When the dialog shown on the right is displayed, set
the focus to the target imaging position by using the
PFS offset controller.

After setting the focus, click [OK]. The measured
gap (Z-axis direction) is automatically saved and
used in analysis.

When acquisition is started, the dialog box shown on the
right is displayed. Do not perform any operation using this
dialog box until image acquisition has been completed.
Clicking [Events...], [Pause], or [Refocus] prevents the
acquisition of appropriate images for STORM analysis.

To halt the acquisition, click [Finish] or [Abort]. (If [Finish] is
clicked, the acquired images are saved. Be careful
because, if [Abort] is clicked, the acquired images will be
discarded.)
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m > Stepl: Please move Z-Axis to Cover Glass Position.
= [ 500 [
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: ‘ ‘
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cover glass

—-

4 } Cover glass

L

N-STORM 3DStorm [

[
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Chapter 2 STORM Microscopy Operation

[l Adjust the power of the activation laser, if necessary, B« 2 CEEEE
during real time analysis (preview) of the acquired -

a-
.-
o

images.

Image acquisition is started. The result of a real time
analysis (preview) and a graph are displayed.

o -
Q Recommended number of bright points b
The recommended data for STORM analysis is as f
follows: the density of bright points is not too low but not
so high that they do not overlap each other. For
example, a structure that covers the entire screen (such
as a microtubule in a cell) should be provided with about
100 to 200 bright points per frame in a visual field with
256 x 256 pixels. The number of bright points to be
activated can be adjusted by changing the power of the

activation laser. \ W atexaoar /
0.32umfpx [Mone 14bit: 256 x 256 pixels (vl

N-STORM Image

,— Zoom magnification

=
Zoom: | 200.0% E‘j/
Dran: (R Molecular position
Tekszei[r - drawing selection
[Cross]/[Gaussian]
(Gaussian representation)

Channel Color

The thickness of cross

Channel display color

Delete any Gaussian
representation/cross
that has already
been drawn from the
display. (Molecule
position data

13796 molecles remains undeleted.)

Real time analysis (preview) screen during image acquisition

Q Details of real time analysis

During real time analysis, the value of [Minimum Height] on the N-STORM control window is used as a threshold to
analyze bright points. Real time analysis does not include drift correction.

’ N-STORM Graph
r

The number of bright points per frame of
—————T7#in:[50 | max: 300 |

//—i imaging probe
501 1313] 1314] 1315 1316 13i7] 1318 1319 1320/
300
250 ‘
200

Graph of the number of bright points 120 ‘ Period number

Scale setting
: Maximum, minimum, scale width
(Note that the scale width is

adjusted so that it does not overlap
with numbers in the graph.)

100
(for some latest frames) ol

200 Automatic scroll on/off
250
200

150
100

s01 Display width (period count)
History Auto Scrol PEHuds setting
Graph of the number of bright points ————1#%
0 1245 1250 1255 1260 1265 - PerIOd number

Graphic screen during image acquisition
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After the completion of acquisition, click [x] in the windows
for real time analysis (preview) and graph to close the

windows. il e SO
| !jlsj)RM Image  [¥] Graph

After the power of the activation laser is adjusted, clicking Max: EZDN

[Auto LP] in the [N-STORM] control window automatically (watyss

adjusts the laser power so that the number of bright points
is maintained. Also, the upper limit on the power for
automatic adjustment(%) can be specified in the [Max]
box.
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m N-STORM Analysis

Analyze an acquired dataset, perform drift correction, and identify the positions of the fluorescent probe molecules.

EN click [Analysis GUI] to display the analysis tool.

~| STORM Image  [+] Graph

| | AutolP | Max:| 50.0|[%] | RunMow ||
I =

@deam&d B3

B3 click 2| [File Open].
A dialog box for selecting a STORM image is displayed.

@Rm.. .

L@um BaE ol %]

B Select the image file (ND2 file) acquired for STORM
analysis and then click [Open].

Q Saving open data

In the N-STORM analysis window, it is not possible to
open two or more ND2 files at once. For this reason, if a
new file is opened, the currently open file is closed. If, at
this time, the file contains any information that is not
saved, a dialog box is displayed.

- If the currently open molecule list (STORM image) has \
not yet been saved, the dialog box shown on the right A e
is displayed. To save the molecule list, select [Yes]. If
[No] is selected, the latest molecule list will be The molecule list is modified. Save?
discarded.

Yes No Cancel

- If the STORM parameter(s) in the currently open ND2
file have not yet been saved, the dialog box shown on N-STORM o |
the right is displayed. To save the parameter(s) to the
ND2 file, select [Yes]. If [No] is selected, any changes STORM parameter(s) has been modified. Save to ND2 file?
made to the parameter(s) will be discarded.

& Results of past analysis

If STORM analysis has already been performed on the [ N-storm =)
selected ND2 file such that a corresponding molecule list .
flle eXiStS, a dlalOg |Ike that ShOWn on the rlght iS |'Q‘| There is a Molecule list associated to this ND file. Load?

displayed. To perform a new STORM analysis, select
[No]. (If [Yes] is selected, the saved result of the previous
analysis is read.)
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I3 Check the minimum intensity of the bright points to be )
identified as molecules. 00% (1)
=
(1) To check the intensity, click ﬂ [Use Peak ’E m
Statistics]. 1 ‘
¢
(2) Select the darkest bright point of all those to be ] N-STORM - tes003n02 " i
identified as molecules, and then position the mouse bﬁwﬂﬂ—'m T [ e
{2c)

pointer to its center. Read and write down the value

[[7]o|s|s

of [Peak Height] (this value is used as the minimum j
intensity for identifying bright points in the next step). :‘
ﬁ

P;lexa%S/NexaﬁW | M
P:3038/5000, Fr:1/1, Fa:3038/5000 (135,54)=1286 File opened.
[El  configure the settings for identifying bright points. m
[ N-sTORM _2@ *
(1) Click | [Identification Settings]. [ SE(E e

23
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)

In the dialog box, configure the settings as follows.

[Minimum Height]:
Specify the minimum intensity of the bright

points, which was checked in the previous step.

[Maximum Height]: 20000
[CCD Baseline]: 100
[3D]: On

9 For 2D

[3D]: Off

2

Identification Settings

Click [>>] to make the following detailed settings.
[Minimum Width (nm)]: 200
[Maximum Width (nm)]: 700

> For 2D
[Maximum Width (nm)]: 400

[Initial Fit Width (nm)]: 300
[Max Axial Ratio]: 2.5

For 2D
2> [Max Axial Ratio]: 1.3

[Max Displacement (pix)]: 1

Q Setting Screening

The bright point images that are excluded by Screening
of Identification Settings are not displayed on any
channel.

@)

(4)

Upon the completion of setting, click [OK].

Click 2| [Start STORM Analysis].

Select [Drift Correction], set [Periods] for [1], and
then click [Test].

Test analysis is performed for the currently
displayed period.

24

GEI\I:'I.Iiil;ranlum Height: SUN:::’;:Tng Width {nm):
Maximum Height: = Maximum Width (nm):
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(5) Upon the completion of the test analysis, the
confirmation dialog is displayed. Click [OK].

Make sure that the bright points are identified
correctly.

Q If the intended result is not achieved

If bright points of noise are detected or if bright points of
signals are not detected, reconfigure the parameters for
identifying bright points in J [Identification Settings]
and then perform the test analysis again.

& To analyze only some periods

Using the period slider, the analysis target periods can
be specified by right-clicking each of the start and end
points of the periods to be analyzed and by then
selecting [Set as Start Period] and [Set as End Period].

(6) Click ﬂ [Start STORM Analysis] again.

(7) Click [Start] to start analysis of the entire dataset.

Analysis of bright points is performed for the entire
dataset. Upon the completion of the analysis, the
confirmation dialog is displayed.

(8) Click [OK].

As soon as the analysis is complete, information on
the positions of the molecules is saved in the
following two formats.

¢ Molecule list in binary format
File name: (ND2-file-name)_list.bin

¢ Drift correction information
File name: (ND2-file-name) +_drift.txt

Both the binary file and the text file are saved to the
same location as the ND2 file of the dataset.

Q Overwriting confirmation dialog

N-STORM [

STORM Test Analysis Completed.

Start STORM Analysis [

Drift Correction

Periods

Identification !
Settings... 1 Cancel

N-STORM =5

STORM Analysis Completed. ‘

If the result of a past analysis of the analyzed ND file exists in the same folder, a dialog like that shown below is

displayed.

N-STORM

==

Molecule list file

"000000000000000000000000000000000000000000000"
already exists. Press Yes to rename, No to overwrite,

To save the result of a previous analysis, select [Yes]. The file name for the results of the previous analysis is
changed to [(ND2-file-name)_list-(the-current-date-and-time-yyyy-mm-dd-hh-mm-ss).bin]. The results of the latest

analysis are saved as [(ND2-file-name)_list.bin].

If the result of the previous analysis is unnecessary, select [No]. The result of the latest analysis is saved as

[(ND2-file—name)_list.bin], overwriting the result of the previous analysis.

Q To move or copy files

When moving or copying files for STORM, handle the ND2 file and the binary (bin) and text (txt) files of the analysis

result as a group.
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Subtract crosstalk. (Only in normal mode. The
crosstalk subtraction function is not used for images
acquired in continuous mode.)

(1) Click E [Cross-Talk Subtraction].

(2) For [Source Channel (Ch A)], select the channel for
which crosstalk is to be subtracted.

(3) Select the method and the threshold for crosstalk

subtraction. Use the [Threshold] slider or input a
value to specify the threshold.

Cross-Talk Subtraction

0.

Source Channel {Ch A)

() Alexa405/Alexac47?

_ Cy3/alexasaT

Threshold
TIchA-chB
|| @EhA-msa:
i ch A -{ChB +MNsA)

Destination Channel (Ch B)

") Alexaq05/Alexasad

(2) Cy3jalexasar m

———
=)
Remove More Less

When specifying the method and the threshold for crosstalk subtraction, refer to the table below.

Method of crosstalk
subtraction

Recommended uses

Destination of the
molecules exceeding
the threshold

Recommended
threshold (ratio of
surrounding

(subtracted
molecules)
molecules)
If the result of imaging is
predicted (Ch Aand Ch B are
ChA-ChB found to be in clearly separate ChB 0.51
areas). (Can be used for
2-channel operation only.)
Ch A— NSA If thg result of imaging is not NSA 0.49
predicted.
If the result of imaging is not
ChA—(ChB+NsA) | Predicted. NSA 0.49

(Can be used for 2-channel
operation only.)

If Ch A— NSA is selected, information on the molecules of Ch B is not used. Molecules that are regarded as
NSA by referring to the NSA frames (the second and third imaging frames of Ch A) are removed.
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(4)  Click [OK].

The molecules that exceed the threshold are
removed from their channel, and a new channel in
which they are to be stored is created. The channel
is named [destination-channel-name-Xt]. (“Xt”
stands for crosstalk.)

(5) Check the details of the

[destination-channel-name-Xt] channel tab. If there
is no problem in merging with the destination
channel, right-click the tab and then select [Merge].

To cancel the destination, right-click the
[destination-channel-name-Xt] channel tab and then
select [Undo]. The state existing before crosstalk
subtraction is restored.

(6) If STORM images are acquired on two channels,

subtract crosstalk for the other channel in the same
way, by following steps (1) to (5).

In this case, perform the steps up to (5) for the first
channel, and then return to (1) and perform the
same processing for the second channel.

Click ﬂ [File Save] to save the STORM parameters.

The parameters for STORM analysis are saved to the ND2
file.

Q Type of file used by N-STORM

The file formats used by the N-STORM software are as follows.

W<k | W
2547 | Cy3fAlexag47 | Non Spedfic Activation | Non Spedific Activation-Xt [Z Refected

14/1320 26 of 21

EER-C- >

Properties

| Non Specific Activation
v | ZRejected
+ | Non Specific Activation-Xt

=7 to channel *Alexad05/Alexat47")

File type File name Description
Set of conventional images acquired through
NIS-Elements. Parameters for STORM analysis (e.g.,
) e Identification Settings, Display Options, Filter Settings)
ND2 file (ND2-file-name).nd2 are saved into the ND2 file by selecting the ND2 format
in the [File Save] dialog box of the N-STORM analysis
window.
Result of STORM ST.ORM image .(molecule list) created through analysis.
A ) o This is automatically created by performing N-STORM
analysis in binary (ND2-file-name)_list.bin . . .
format analysis. It can also be saved by using the [File Save]
dialog box in the N-STORM analysis window.
Result of STORM A molgcule list can b.e exportgd in text f(?rmat by
analysis in text (Any-file-name).xt selecting text format in the [File Save] dialog box of the
’ N-STORM analysis window. This is used to share the
format -
results of analysis with other software.
This file is automatically created by performing drift
Drift correction data | (ND2-file-name)_drift.txt correction. It is internally used by the N-STORM
software.

Q Set ROl and zoom in on it

ROI can be set by clicking ﬂ [Use ROI]. Right-clicking within the specified ROI range displays the ROI range
according to the size of the window.
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& Open the STORM image on the main screen of NIS-Elements

The currently displayed image can be captured and opened on the main screen of NIS-Elements by clicking g
[Create New Elements Document from Current View].
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m Terminating the N-STORM System

Upon completion of the necessary operation, terminate NIS-Elements AR and turn off the microscope, the laser, and other
peripheral devices.

EN Terminate NIS-Elements AR.

& When MPB Communications Inc.’s 647-nm laser is being used

Follow the procedure below to gradually decrease the output of the 647-nm laser through the GUI-VFL
software, and then turn the power off (procedure recommended by the laser maker).

(1) Set the power to 50 mW, click [Activate], and then wait until the value of [Power, mW] becomes about
50 mW.

@ Fiber laser - Current con...l. =] 28 |

$ About

alal I_w Power set
IIEIEI % v Activatel
@

" Current, m4
.

Emission

(2) Then, set the power to 0 mW, click [Activate], and then wait until the value of [Power, mW] becomes 0
mW.

& Fiber laser - Current con...l. = X |

ﬁ Ahaut

= ppuwerset
ZIZIZI ? (A{:tivatel
@

Emission

" Cument, mA
{* Power. mw

(3) Click [Off] in the Fiber laser window to turn off the 647-nm laser.

I,IE, SHG temp.
o P

come | 2RU-VFL-P-200-647-0EM1 S/MN: 2RU-VE

Shut down the PC.
Turn off each laser head.
Turn off the microscope.

Turn off the piezo Z drive.

Turn off the motorized stage and the illumination light source.
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m Calibration for 3D-STORM

To perform 3D-STORM analysis, it is necessary to carry out calibration in advance so that the positions in the Z-axis direction
are analyzed correctly. For calibration, a dataset (ND2 file) acquired through a predetermined method is used. This

calibration associates the positions in the Z-axis direction with the ellipticity ratio of an unfocused bright point image, allowing
the analysis of positions in the Z-axis direction.

n Make preparations for acquiring 3D-STORM images
according to “2.1 Preparation of the N-STORM

System.”

A fluorescent bead specimen is used for calibration.

Recommended fluorescent beads:

TetraSpeck Microspheres, 0.1 um Fluorescent
Blue/Green/Orange/Dark Red T-7279 (Molecular

Probes)
P2 Acquire images for calibration.
1 Click [Z-Calib he [N-STORM | it
ick [Z-Calibration] in the [N- contro
(1) Clokl I in the [N-STORM) contro s )
window. (If [Z-Calibration] is not displayed, it is
displayed by clicking [Advanced].) ) S
Alexa405/Alexac47
L 4asom -u i Im 11:'0I [%]
[J&47om i . i
" 0 1 10 100 [%]
[T cy2/alexaca7
e e L0000
647nm i < | %]
D " 0 1 10 100 [ ]
Cy3/alexas47
[ s6tnm |1 - | [%]
0 1 10 100
647nm i < |
D " 0 1 10 100 [%]
Period Count : Activation(1), Reporter(3)
Path : [C:¥Program FiIes¥NIS-EIements¥Images¥N-S‘I‘ORM_] |
[+] STORM Image  [+/] Graph
ED
Identification parameters
Minimum Height: @Wm
(2) Turn off the PFS.
Click [PFS] in the [N-STORM Z-Calibration] dialog SRR T

box to gray out the button.

& PFS settings

To perform calibration, it is necessary to turn off the PFS.

@)

the focus.

Click [Up] and [Down] in [Piezo Z Movement] to set

Please move Z-Axis to STORM Acquisioo~_Qgibon,

Path : |C:¥Prugram Files¥NIS-Elements¥Images ‘J
File Name : nd2 e
Activation l O on ‘ ‘
Piezo Z Movement:
0 1 10 100 / - _‘
)| R, A (L o 2-3)
= 0 1 10 100

Run Now | Cancel H
IN
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Chapter 2 STORM Microscopy Operation

(4) Configure the N-STORM acquisition settings.

Specify the folder in which the ND2 file is saved, as
well as the file name.

Deselect the [Activation] checkbox. (During
calibration with fluorescent beads, the activation
laser is not used. )

Set the output of the imaging laser (647 nm) to about
10%.

(5) Click [Run Now] to acquire images.

The dialog box on the right is displayed. Do not
perform any operation with this dialog box until
image acquisition is completed.

201-frame image acquisition is automatically
performed according to the following steps.
e 20 frames at the focal position

e 161 frames from -400 nm to +400 nm with the
focal position regarded as being the origin (Z
stack)

e 20 frames at the focal position

(6) When image acquisition is completed, click [Cancel]
in the [N-STORM Z-Calibration] window to close the
window.

Click [Analysis GUI] to display the N-STORM analysis
window.

Click 2| [File Open]
A dialog box for selecting a STORM image is displayed.

Select the image file (ND2 file) acquired for calibration
and then click [Open)].

Make sure that the data is appropriate for calibration.

Check that the bright point image is not elliptical but
circular in the first and last 20 frames.

Q Automatically adjusting the contrast

The contrast is automatically adjusted by right-clicking
the image and then selecting [Auto Scale for Full Image].

Q If the bright point image is elliptical in the last 20
frames

If the bright point images are circular in the first 20
frames, but they are elliptical in the last 20 frames, this
may be because the specimen position has been shifted.
Make sure that the specimen is fixed properly and then
acquire images again.
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ND Progress E

Experiment overall progress:
T LT

Time elapsed: 0:00:12  Time remaining: 0:04:55
Experiment Status:
D Time (Equid.) 90f 201, (T: 12.24s, Step: 1.42s, Fps: 0.71) capturing...

Remaining disk space :  72GB
Detail Info

NextLoop Next Phase StartPhase; | #1(NSTORM) ~
[0 Pase [® Refocs v Fmsn X oAbt |
[ N-STORM - NDOO1_calibration001.nd2 * -

EIEIEIE 2 %] B 8] n[&[&[wsx ]
o =
]

o
Eul

« i +

P O H| || n
Al [647nm | Non Specific Activation | ZRejected |
P:2/201, Fr:1/1, Fa:2/201 File opened.




Chapter 2 STORM Microscopy Operation

Check the minimum intensity of bright points 5 N-STORM - test03nd2 =

1 | B & [ w25 [7]

(1) Click #| [Use Peak Statistics].

(2) Select the darkest bright point of all those to be
identified as molecules, and move the mouse
pointer onto its center. Read and write down the
value of [Peak Height]. (This value is used as the
minimum intensity for the identification of bright
points in the next step. )

< . b

= IR
Alexa405/Alexa647 | _I_‘_I_
P:2038/5000, Fr1/1, Fa:3038/5000 (135,54)=1286 File opened.
n Configure the settings for the identification of bright
pOintS. [] N-STORM _ ' ’ =)

Click ﬂ [Identification Settings].
In the dialog box, configure the settings as follows.

* e

‘ i‘ﬁ@ﬂ_‘@ 2 Eﬂ 1| @[ [200% 7]
Y ———

[Minimum Height]:
Specify the minimum intensity, checked in (2) of

the previous step. Identification Settings @
H H . G | 5 i
[MaX|mum Helght] 20000 eI'tl:'l1i$1:rar|um Height: mg Crl\;:ir:ll'lr:.lgm Width (nm):
[CCD Base“ne]: 100 Maximum Height: E Maximum Width (nm):
Select the [3D] checkbox. CCD Baseline: Initial Fit Width {nm): E
Click [>>] to configure the following detailed settings. D Max Axidl Ratios
[Minimum Width (nm)]: 200 h Zaxis Caltration | | | Max Dispiacement pig:[0
[Maximum Width (nm)]: 700 [Load | [save | [ << |
[Initial Fit Width (nm)]: 300
[Max Axial Ratio]: 2.5

[Max Displacement (pix)]: O (This allows bright points
recorded in multiple frames to be analyzed as
separate molecules, increasing the accuracy of
calibration.)

Click [OK].
Q Restore the Max Displacement setting

When performing analysis except for calibration, reset
[Max Displacement (pix)] to the default value of 1.
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Chapter 2 STORM Microscopy Operation

Click ¢ | [Start STORM Analysis].

Select [Drift Correction], set [Periods] to [1], and then
click [Test].

Test analysis is performed for the currently displayed
period.

Upon completion of the analysis, the confirmation dialog is
displayed.

Click [OK].
Make sure that the bright points are identified correctly.

Q If the intended result is not achieved

If bright points of noise are detected or if bright points of
signals are not detected, reconfigure the parameters for
identifying bright points in [Identification Settings] and
then perform the test analysis again.

Click ﬂ [Start STORM Analysis] again.

Click [Start] to start analysis.

Analysis of bright points is performed for the entire
dataset. Upon completion of the analysis, the confirmation
dialog is displayed.

Click [OK].
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Start STORM Analysis

S

—
| [+] Drift Correction m
Periods

Identification

Settings... Start Cancel

STORM Test Analysis Completed.

N-STORM =5

Start STORM Analysis

Drift Correction

Periods E

Identification
Settings...

N-STORM =

STORM Analysis Completed.




Chapter 2 STORM Microscopy Operation

E calculate the parameters for calibration and then save Identification Settings (B
them as settings. General
Minimum Height: mg

(1) Click ﬂ [Identification Settings] to display the Masimum Height:

dialog box and then click [Z axis Calibration]. CCD Baseline: [100 |2
(2) Click [Auto Calibrate]. e 15-(1) |

’ Z axis Calibration

The calibration results (coefficients of the calibration curve ’ Load ] ’ G ] -
function) obtained through the procedure above are

automatically saved as internal settings in the N-STORM
software, and subsequently are automatically applied to

3D-STORM analysis. Z Calibration [
Start (rim) End (nm} Step (nm) Tolerance (nm)
400 J {400 J[1 J[15 J
wi r g A E = D
x:| 293.19| 412,60/ 2058 -0. 158 [ 0.2885)[ 0 [0 |

v: | 282.80|| 345.33)[ 205.80] -0.274|[ 0.0813)[ 0.0438)[ 0 |
L 15-2) /| I
‘ Calibrate I Load ” Save ] ’Graph]

& Check the results of calibration on the graph "7 Calibration Graph [ = ]

| cancel |

Clicking [Graph] in the [Z Calibration] dialog box displays
a graph showing the results of calibration. Display the
graph of [Wx/Wy vs. Z] if necessary, and check that Wx
and Wy intersect nearly at 0 on the horizontal axis and
that there is no large gap between the plot data
(distributed points) and the fitting data (lines).

Q Apply the results of calibration to an existing
dataset

To apply the new calibration result to an existing dataset,

apply the following procedure.

(1) Click [Save] in the [Z Calibration] dialog box to save
the calibration result as a file.

(2) Open the existing dataset.

Z=-932.3 nm, W=10358 nm

(3) Display the [Z Calibration] dialog again and then click
[Load] to read the calibration result file to be applied.
Click [OK] twice to close the dialog box.

(4) Click ﬂ [Start STORM Analysis] to perform
analysis again.

& Timing of calibration

When the objective has been switched or the
composition of the STORM buffer has been changed,
perform calibration again.
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Chapter

The Screens of the N-STORM
Software

m N-STORM Control Window

Window that is used for the acquisition of STORM images.

N-STORM 2 i E‘
%) 4
oo

='I _ Shutter

7
=] Alexad05/Alexac47 [ L]
7

: : ’ 0.0 |[%%
,{ %mmﬁ 1 10 100 =

&47nm ' ' i | 0.0 %]
[1] 1 10 100
= | Cy2/alex|i&47
[ 477 1 ' : ==l | 0.0|[%]
[1] 1 10 100
[v] 647nm| i ; : i 0.0 |[%%]
V] i 10 100

¥| Cy3fAlex[i647
56inm| |t 0.0 |[%]
{ 1] 1 10 100 :

647nm\ |1 | 0.0 [
\o 1 10 IDV
\. Period Count : 10000 Activation(1), Reporter(3)

\ Path: [C:¥Program FiIes¥NIS-Elements¥1mages¥N-STORM_] |

\\ File Name : [NDOOY| nd2
L STORM Image Graphﬂ
Auto LP | Max:| 50.0 |[%] M’
— (%] o 15
r/l_‘ [ Analysis GUI ] [Advanced <<]<U:|
Identlﬁmtlon parameters
[ Minimum Height: 3DD\I Z—Cahbraton

|i|

CEEERE 0 G 0.0 Eh g

No. Name Description
1 2D-STORM/3D-STORM Switches between the 2D-STORM/3D-STORM modes.
switching button
2 | [Settings] button Displays the [N-STORM Settings] dialog box, in which the

number of frames for each cycle and the type of fluorescent
probe are specified.

3 | Help button Displays help.

4 [Shutter] button Collectively opens or closes laser shutters.

5 Fluorescent probe checkbox Selects the fluorescent probe to be used.

6 | Laser checkbox Turns the laser on and off through the AOTF in the laser unit.
7 | Laser power slider Adjusts the laser power through the AOTF in the laser unit.

8 | [Period Count] Specifies the number of periods for the dataset to be acquired.
9 | [Path] Specifies the storage location of the dataset to be acquired.
10 | [File Name] Specifies the file name of the dataset.

11 | [STORM Image] checkbox Selects whether to display the real time analysis (preview)

screen during acquisition of the dataset. To display the real time
analysis, select this checkbox before clicking [Run Now].
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The Screens of the N-STORM Software

No.

Name

Description

12

[Graph] checkbox

Selects whether to display a screen of graph of the number of
bright points during acquisition of the dataset. To display the
graph, select this checkbox before clicking [Run Now]. Also,
when using Auto LP, select this checkbox.

13

[Auto LP] button

Automatically adjusts the power of the laser so that the number
of bright points is constant in the imaging frames. The number
of bright points obtained when this button is clicked is regarded
as the reference value. (Can be used during image acquisition
only.)

14

[Max]

Specifies the maximum of the adjustment range when the laser
power is automatically adjusted using the [Auto LP] button.

15

[Run Now] button

Starts image acquisition according to the settings configured in
the N-STORM control window.

16

[Analysis GUI] button

Displays the N-STORM analysis window.

17

[Advanced] button

Displays detailed settings.

18

[Minimum Height]

Specifies the threshold for the difference in intensities (between
the peak of each bright point and the background) that is used
when molecules are identified during real time analysis
(preview). If the intensity exceeds the threshold, the relevant
bright point is identified as being a molecule.

19

[Z-Calibration] button

Performs calibration for 3D-STORM.
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The Screens of the N-STORM Software

m N-STORM Settings Window

N-STORM Settings =
About...
1 ~Cyde
SN Activation Cyde ["] continuous Mod
2 m~ Reporter Cyde 5 6 3
f ~Conjugated Fluorescence Probe {:L}jv V
Activation Probe Name [ Alexa405 ] [405nm B] Channel
Reporter Probe Name [Alexas4? ”64?nm E]] Color m_7
~Conjugated Fluorescence Probe (2)
@< Activation Probe Name [Cyz ”4?’?nm B] Channel
Reporter Probe Name [Alex364? ”64?nm E]] Color
~Conjugated Fluorescence Probe (3)
Activation Probe Name [ Cy3 ] [56 1nm E]] Channel
\ Reporter Probe Name [Alex364? ”64?nm E] e
’ Load H Save ] l Cancel ]

No.

Name

Description

[Activation Cycle]

Specifies the number of activation frames for each cycle. (This
cannot be specified if continuous mode is used to acquire
images.)

[Reporter Cycle]

Specifies the number of imaging frames (frames that capture
the light emission of the reporter) for each cycle. (This cannot
be specified if continuous mode is used to acquire images.)

[Continuous Mode]

Selected when continuous mode is used.

[Conjugated Fluorescence
Probe] area

Specifies the following: the fluorescent probe to be used, the
wavelength of the laser to be used, and the display color.

[Activation Probe Name]/
[Reporter Probe Name]

Specifies the names of the activation and reporter fluorescent
probes for each channel.

Laser wavelength

Selects the excitation wavelength to be used.

[Channel Color]
(channel display color)

Specifies the color to be used for display.
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m N-STORM Analysis Window

Window that is used to perform STORM analysis on an acquired dataset.

- \
[5] N-STORM - Sample.nd2, Sample_list.bin [

Fl

H
B =1—)

EFEREEIEEEE
1 [r—

m

All | Alexad405/Alexas47 | Non Spedfic Activation | & RaJechedJ
P:1/40000, Fr:2/4, Fa:2/160000

2820446 of 3410478 molecules identified

Top tool bar
Icon Name Description
e [File Open] Opens a dataset (file extension: nd2) or a binary-format
— molecule list (file extension: bin).
[File Save] Saves an ND2 file and molecule list for STORM with specified

|

names. Data is saved as follows, depending on the type of file

selected in the saving dialog.

[ND2 files]:

ND2 files that include analysis parameters (e.g.,
Identification Settings, Display Options, Filter Settings) (file
extension: nd2)

[Molecule List (binary) files]:

Binary-format molecule list (STORM image) (file extension:
bin)

[Molecule List (text) files]:

Text-format molecule list (file extension: txt)

Note: An ND2 file only contains parameters for STORM analysis
and the results of analysis (STORM image) are not stored
in the file. The results of analysis are saved into a binary
file as a molecule list.

[Identification Settings]

Specifies the intensity and the size of a bright point image for
STORM analysis. Also click this button when switching between
2D and 3D for analysis or when performing calibration for
3D-STORM.
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Icon Name Description
z [Start STORM Analysis] Starts STORM analysis and drift correction.
_5+ [Apply Drift Correction] Only performs drift correction.
@ [Display 3D STORM Displays a 3D image (3D-STORM only).
— Image]
&l [Display Options] Determines how to display an image.
kT4 [Filter Settings] Sets the conditions for displaying only some molecules.
i
F) [Create New Elements Outputs a new NIS-Elements document from the current view.

Document from Current
View]

(The state of zoom and the display modes of conventional
images and STORM images affect the output image.)

C

[Help]

Displays help.

[1 to 1 Scaling]

Adjusts the zoom level so that one pixel of the image matches
one pixel of monitor.

+ [Zoom In] Zooms in on the display of the image.
e
= [Zoom Out] Zooms out on the display of the image.
e
Left tool bar
Icon Name Description

[Show conventional low
resolution image]

Selects whether to display a conventional image.

el |

[Auto Scale conventional
low resolution image]

Selects whether to enable or disable auto scale (auto
adjustment) of the intensity for displaying a conventional image.
(If auto scale is enabled while ROl is being used, it is adjusted
according to the ROI range.)

EHEB
++ ++ @ 2

[Switch STORM high
resolution image display
mode]

Determines how to display a STORM image ([None] (Not
displayed)/[Cross]/[Gaussian] (Gaussian representation)/[Both])

[+ [Mark molecules identified | Marks, with a yellow square, a molecule identified in the current

— in current frame] frame of the conventional image.

TeT [Adjust Gaussian Displays a dialog in which settings are configured for the

= rendering parameters] Gaussian representation. Adjusts the Gaussian representation

according to the intensity and size of the bright point images.

i [Continuous automatic Set this button to on to automatically adjust the Gaussian

= Gaussian rendering representation according to the current display range.
parameters adjusting
mode]

Inl [Single shot automatic Clicking this button automatically adjusts the Gaussian

Gaussian rendering
parameters adjustment]

representation according to the current display range (the ROI
range if ROl is used).

|

[Drift corrected
coordinates display]

Applies drift correction to the displayed image (only available for
STORM images on which drift correction is performed).
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Icon Name Description
E:“ [Height map] Performs color-coding on a STORM image according to the

position in the Z direction (3D-STORM only).

[Batch STORM Analysis]

Continuously performs multiple rounds of STORM analysis.
Used to automatically perform multiple rounds of analysis at
night.

Right tool bar

Icon Name Description
e [Scale Bar] Displays the scale. Right-clicking displays the property setting
dialog.

52| [Grid (Graticules)] Shows a grid for approximate measurement. Right-clicking
— displays the property setting dialog.

a [Use ROI] Displays ROI. The ROI affects the auto-scale display of the
— intensity and histogram, among others.

M~ [Use Peak Statistics] Displays the peak detection tool.

%t [Cross-Talk Subtraction] Displays the dialog box to be used for crosstalk subtraction.
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A slider is used to move between the frames of conventional images.

Al

: W | w
g i— W || W

| »

_Ngxa%ﬁjﬂe)_(aﬁ? I MNon Sgdﬁc Activation I_Z Rajecbed_l

P:1/40000, Fr:2/4, Fa:2/160000 2820446 of 3410478 molecules identified
No. Name Description
1 [P] Moves to a frame that is placed in the same ordinal position as
(period) the current position in any of the adjoining periods. (Moves to
the third frame of the previous or next period if the third frame is
currently displayed.)
[Set As Start Period] Specifies the start point of the range for STORM analysis.
Py
«Q
=
% [Set As End Period] Specifies the end point of the range for STORM analysis.
~
T
o
g.
o | [Select Entire Range] Considers the entire dataset to be in the range for STORM
o analysis.
o
2 |[F] Moves between frames. If the [All] channel tab is selected,
(frame) clicking 4| in the first frame (or # ‘ in the last frame) of a
cycle allows you to move to the last (or first) frame of the
adjoining period. Cannot move between channels.
If a channel tab other than [All] is selected, clicking <« | in the
first frame (or ¥ ‘ in the last frame) of a period allows you to
move to the adjoining frame regardless of the channel.
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m Channel Tab

A channel tab is used to change the display of multiple channels included in a dataset. Right-clicking a channel tab allows
you to set the property of the relevant channel. It is also possible to select whether to display the [Non Specific Activation]

channel and the [Z Rejected] channel.

1|
P:

Bl =1——+

M|« W
M|k W

E
All Alexa405/alexas47 | Non Specific Activatio | Z Rejecte |
P:1/40000, Fr:2/\Fa:2/160000 ‘ 820446 of 3410478 molecules identified
AN\

[Z]

(3] [4]

No. Name

Description

1 | [An]

Displays all the molecules for every channel. If the tabs of the
[Non Specific Activation] and [Z Rejected] channels are
displayed, the molecules in these channels are also included in
the [All] tab.

2 Fluorescent-probe-specific
channel tab

If an image is acquired on multiple channels, the
channel-specific tab is displayed.

3 | [Non Specific Activation]

In a cycle, molecules that are detected not in the first imaging
frame but in the second or subsequent imaging frame are
classified in a non-specific activation (NSA) channel.
Information on non-specific activation channels is used for
crosstalk subtraction.

4 [Z Rejected]

As a result of 3D-STORM analysis, molecules that are plotted
outside the calibration range in the Z-axis direction, and
molecules whose ratio of X- and Y-axis direction image widths
exceeds the Max Axial Ratio of the Identification Settings are
classified in the Z Rejected channel. (For 3D-STORM only)
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m Status Bar

Left side
1 [ — [
i CHR<IRCANL]
F - H ||k | H
Al | Alexa405/Alexas47 | Non Speific Activation [z Rajeched_l 3
P:1/40000, Fr:2/4, Fa:2/160000 P 2820446 of 3410478 molecules identified =
7L
(]
No. Description

1 (Normal)

[P: current-period/number—of-all-periods—for-the-dataset,
Fr: current-frame/number-of-all-frames—for-the—current-cycle,
Fa: current-frame/number-of-all-frames—for-the—-dataset]

If the current frame is an activation frame, [(A)] is displayed.

Q Cycle

A cycle is a set of frames for one channel that are included in one period.

(If a filter by Z Stepping is used)
[Z slice: (displayed-Z-range) nm]

2 | [(X-coordinates, Y—coordinates) = intensity]

The position of the mouse pointer on a conventional image (the top-left and bottom-right of the
screen are “1, 1” and “256, 256", respectively) and the intensity.

3 | (During analysis)
The numbers of analyzed frames and identified molecules are displayed.

(After completion of analysis)

[x=xxx nm, y=xxx nm]

Once STORM analysis is completed, the position of the mouse pointer is displayed in nanometers.
Also, during the measurement of distance, the interval between two points is displayed as follows:
[dx= xxx nm, dy= xxx nm, d= xxx nm] dx and dy indicate the interval between two points on their
respective axes, while d indicates the slant distance.

(If the mouse pointer is outside the image)
[ (the—number-of-currently-displayed—-molecules) of (the-number-of-all-analyzed-molecules)
molecules identified]

The number of currently displayed molecules is displayed.

Image context menu (right-click on the image)

Menu Name Description
[Auto Scale for Full Image] Automatically adjusts the display intensity of conventional images
based on the entire image.
[Auto Scale for ROI] Automatically adjusts the display intensity of conventional images
based on the part selected as ROI.
[Zoom to ROI] Zooms in so that the entire ROl is displayed.
[Properties] Displays the image properties (Experiment Data, Recorded Data,

Molecule Statistics).
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m Symbol for sep i i in P countries

This symbol indicates that this product is to be collected separately.

The following apply only to users in European countries.

* This product is designated for separate collection at an appropriate
collection point. Do not dispose of as household waste.

« For more information, contact the retailer or the local authorities in
charge of waste management

3¢

Wertstoff-/. in Landern
Dieses Symbol zeigt an, dass dieses Produkt separat entsorgt werden
muss.
Folgendes gilt fiir Verbraucher in européischen Landern:
 Dieses Produkt darf nur separat an einer geeigneten Sammelstelle
entsorgt werden. Eine Entsorgung im Hausmill ist unzuléssig
* Wenden Sie sich fir nahere Informationen bitte an Ihren Handler oder
die ortlich fir Abfallentsorgung zustandigen Behorden

m Symbol fiir

3¢

m Symbole pour la collecte sélective applicable aux pays européens

Ce symbole indique que ce produit doit étre collecté séparément.

Les mesures suivantes concernent uniquement les utilisateurs euro-

péens.

« Ce produit doit &tre jeté séparément dans un point de collecte appro-
prié. Ne jetez pas ce produit dans une poubelle réservée aux ordures
ménageres.

* Pour plus d'information, contactez le détaillant ou les autorités locales
responsables de la gestion des ordures.

134

E Simbolo para recogida separada aplicable en paises Europeos

Este simbolo indica que este producto se recogera por separado

Lo siguiente s6lo se aplicara en paises Europeos.

* Este producto ha sido designado para su recogida en un punto de al-
macenamiento apropiado. No lo tire como un deshecho doméstico.

* Para mas informacion, contacte con el vendedor o autoridades locales
al cargo de la gestion de residuos.

m Symbol for special bortskaffelse af denne type produkter i de europaeiske lande

Dette symbol angiver, at dette produkt skal bortskaffes specielt.

Det efterfolgende er kun til forbrugere i de europaeiske lande.

« Dette produkt skal bortskaffes pa fx en genbrugsplads el lign. Det
mé ikke smides vaek som normalt husholdningsaffald.

 For yderligere information kontakt din forhandler eller de lokale
myndigheder, som fx teknisk forvaltning

m Symbool voor gescheiden inzameling zoals dat wordt gebruikt in Europese landen

Dit symbool betekent dat dit product apart moet worden ingezameld.

Het volgende is alleen van toepassing op gebruikers in Europa

« Dit product dient gescheiden ingezameld te worden op een daartoe
bestemd inzamelpunt. Niet wegwerpen bij het normale huisvuil.

* Neem voor meer informatie contact op met het verkooppunt, of met
de lokale instantie die verantwoordelijk is voor het verwerken van
afval

Simbolo para recolha de residuos em separado utilizado nos paises Europeus

Este simbolo indica que este produto é para ser recolhido separada-

mente.

Esta norma aplica-se s6 para os utilizadores nos paises Europeus.

 Este produto esté designado para recolha de residuos em separado num
recipiente apropriado. N&o deitar no caixote do lixo doméstico

* Para mais informagoes, contactar o revendedor ou as autoridades
locais responsaveis pela gestao dos residuos.

t Simbolo per la raccolta differenziata applicabile nei paesi europei

Questo simbolo indica che il prodotto va smaltito separatamente.

La normativa che segue si applica soltanto agli utenti dei paesi europei.

« Il prodotto & designato per lo smaltimento separato negli appositi
punti di raccolta. Non gettare insieme ai rifiuti domestici.

« Per maggiori informazioni, consultare il rivenditore o gli enti locali
incaricati della gestione dei rifiuti.

This symbol is provided for use in the People’s Republic of China,
for environmental protection in the fields of electronic information
products.

SOR—VIE, PEDOEERICHTZLOT,
BZRGERELBMELTVET,

EFERURAEFIC

B
®

m Symbol for kildesortering i europeiske land

Dette symbolet indikerer at produktet skal kildesorteres.

De nedenstaende punktene gjelder for alle europeiske brukere

« Dette produktet skal kildesorteres og innleveres til dedikerte innsam-
lingspunkter. M ikke kastes med normalt husholdningsavfall

* For mer informasjon, ta kontakt med din forhandler eller lokale myn-
digheter.

Symbol fér separat upphamtning i euopeiska lander

Den har symbolen anger att produkten méste hamtas separat.

Foljande géller bara anvandare i europeiska lander.

* Den hér produkten &r avsedd for separat upphamtning vid ett lampligt
uppsamlingsstélle. Produkten far inte kastas i hushallsavfall.

* For mer information, kontakta &terforséljaren eller de lokala myndig-
heter som ansvarar for avfallshantering.

i

ﬂ Erillisen kerdyksen merkki Euroopan maissa

Téma merkki osoittaa, etta tuote keratéan erikseen

Seuraavat maininnat koskevat vain eurooppalaisia kayttajia

* Tama tuote kerataan erikseen asianmukaisista kerayspisteista. Ala
hévita tuotetta talousjatteiden mukana

« Lisatietoja saat j3 yyjalta tai

jatek

i

m Cvmson mycopa, ica B cTpaHax

[laHHbIA CMMBON 03HAYaeT, YTO ATOT NPOAYKT AOMXKEH

YTUNU3MPOBATLCA OTACMLHO OT APYTHX.

TpuBeaeHHaR HKe MHOPMALIA KACAETCA TONBKO Nonb3oBaTenei

13 cTpaH Esponsi.

* [laHHbI NPOAYKT AOMKEH yTANN3MPOBATECA OTASMLHO OT APYIUX B

nyHkTax. He iATe AaHHbIiA

NPOAYKT BMECTE C GbITOBbIM MyCOPOM.

* [lononHuTenbHyIo MHchopMaumio Bbl MOXeTe nony4mTs y npoaasua
WMy MECTHBIX BNACTei, 0TBEYAIOWVX 33 YTUIN3ALMIO MyCOpa.

i

E Z0pBolo yia TRV ) 0 a oTg XQPES
AUTS T0 GUBOAO UMOBNAGVEL BTLN AMOKOWIBH AUTOU TOU TPOIBVTOG
TMpéTeL va yivel EexwpIoTd.

Ta K&TWH! aneuBUvoVTaL VO o8 EUpWRaious XPrioTes.

* AUTS To TipoibY sival oxedlaopévo ETol GoTe va yivetai n
QnoKouId1 Tou oe £181KA onueia. Mnv To MeTate pagi pe Ta
unéAoina amoppiupaTa.

« Ma nep flote pe Tov Slavouéa
Tou MPOIBVTOG 1 e T UMEOBUVES TOMIKES apXES Yia BEpaTa
Blayeiplong anoppPAT@Y.

m Symbol ji i 0 w krajach Europy

Ten symbol oznacza, ze produkt musi by¢ wyrzucany oddzielnie

Ponizsze uwagi maja zastosowanie tylko dla uzytkownikéw z Europy.

« Ten produkt jest przeznaczony do oddzielnej utylizacji i powinien by¢
dostarczony do odpowiedniego punktu zbierajacego odpady. Nie
nalezy go wyrzucac z odpadami gospodarstwa domowego.

« Aby uzyska¢ wiecej informacji, nalezy skontaktowac sie z
przedstawicielem przedsiebiorstwa lub lokalnymi wiadzami
odpowiedzialnymi za zarzadzanie odpadami

Iiﬁ

i

m Eurépai agokban érvénes ulonitett F jelzése

Ez a jelzés azt jelenti, hogy ezt a terméket elkilonitve kell gydjteni

Az alabbiak csak az eurdpai orszagokban éI6 felhasznalokra érvényes.

 Ezt a terméket a megfelel6 hulladékgy(jtéhelyen, elkilonitve kell
gyjteni. Ne dobja ki haztartési hulladékként.

* Tovabbi informaciokért forduljon a forgalmazohoz, vagy a helyi
hatosag hulladékgy(jtésért felelos részlegéhez.

i

Symbol pro oddéleny sbér odpadu platny v evropskych zemich

Tento symbol znamena, Ze tento produkt se mé odkladat oddélené.

Nésledujici pokyny plati pro uZivatele z evropskych zemi.

« Tento produkt se ma odkladat na misté sbéru k tomuto Gcelu uréeném.
Neodhazujte spolu s domacim odpadem.

« Vice informaci o zplisobu zachézeni s nebezpe¢nym odpadem vam
poda pislugna mistn instituce.

Iiﬁ
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NIIKON INSTRUMENTS INC.
1300 Walt Whitman Road, Melvile, N.Y. 11747-3064, U.S.A.
tel. +1-631-547-8500

NIKON INSTRUMENTS EUROPE B.V.
Laan van Kronenburg 2, 1183 AS Amstelveen, The Netherlands
tel. +31-20-44-96-300

NIKON INSTRUMENTS(SHANGHAI)CO.,LTD.
tel. +86-21-6841-2050

NIKON SINGAPORE PTE LTD
tel. +65-6559-3618

NIKON MALAYSIA SDN BHD
tel. +60-3-7809-3688

NIKON INSTRUMENTS KOREA CO.,LTD.
tel. +82-2-2186-8410

NIKON INDIA PRIVATE LIMITED
tel. +91-124-4688500

NIKON CANADA INC.
tel. +1-905 602 9676

NIKON FRANCE S.AS.
tel. +33-1-4516-45-16

NIKON GMBH
tel. +49-211-941-42-20

NIKON INSTRUMENTS S.p.A.
tel. +39-55-3009601

NIKON AG
tel. +41-43 277-28-67

NIKON UK LTD.
tel. +44-208-247-1717

NIKON GMBH AUSTRIA
tel. +43-1-972-6111-00

NIKON BELUX
tel. +32-2-705-56-65

NIKON METROLOGY, INC.

12701 Grand River Avenue, Brighton, Ml 48116 U.S.A.
tel. +1-810-220-4360

sales_us@nikonmetrology.com

NIKON METROLOGY EUROPE NV
Geldemaaksebaan 329, 3001 Leuven, Belgium
tel. +32-16-74-01-00
sales_europe@nikonmetrology.com

NIKON METROLOGY GMBH
tel. +49-6023-91733-0
sales_germany@nikonmetrology.com

NIKON METROLOGY SARL
tel. +33-1-60-86-09-
saleerance@n|konmetrology com

NIKON METROLOGY UK LTD.
tel. +44-1332-811-349
sales_uk@nikonmetrology.com
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