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Chapter Purpose

The purpose of this chapter is to guide the user through the
Laser Autofocus Wizard when creating and configuring new
multi-well plate templates. This process includes entering the
plate dimensions in Plate Acquisition Setup and running the
Laser Autofocus Wizard.

However, this chapter will not cover creating new Multi-well
plates or advanced Laser Autofocus settings and
troubleshooting. For this information refer to corresponding
chapters.

m 2
) -'|l

For research use only. Not for use in diagnostic procedures.



When Do | Use Laser Autofocus Wizard?

« When setting up a new plate type
« If using a new objective on a previously-configured plate

When using environmental control for the first time with the plate
(allow system and plate to equilibrate for at least 2 hours)

* If you there are experiencing focus issues with laser auto focus when
acquiring
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Before You Begin, You Will Need

ImageXpress® platforms are capable of scanning
most clear-bottom plate formats. You will need:

14 .4 01

« Plate dimensions from manufacturer (usually
available from their website)

12776 w2

« Empty plate (recommended, but not
required)

85,4802

AND

 Plate with only media (or sample) in all wells

i E le Plate Drawi
which are at least 50% full xample Plate Drawing

Containing Plate

Dimensions
*NOTE?* If the plate will be used with environmental control, Molecular From Greiner Website
Devices recommends to allow the system to equilibrate for at least two
hours. Plate(s) being tested should also be equilibrated at the same
temperature for at least 30 minutes
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What is Laser Autofocus (LAF)?

An algorithm that adjusts the focus until the signal from a laser spot reflected
off the sample plate bottom is detected ’

i s
The laser autofocus mechanism uses a P . oo
690nm laser + dedicated camera :

of base plate

Microplate

The software finds the plate by moving the
objective up and down until the brightest
reflection is detected from the laser, which
occurs when the objective is focused at the plate
bottom
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Principles of Laser Autofocus

First find plate bottom Second find well bottom

Microplate Microplate
Detect the air/plastic Detect plastic/media J_
interface interface

Optical thickness = Z Height of Well Bottom
— Z Height of Plate Bottom

esowe)

For research use only. Not for use in diagnostic procedures.



Running Laser Autofocus Wizard

"D Plate Acquistion Setup - Piate

Protocol * -| Load Protocal..
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Left-click to toggle a wel on/off. Right-click to move the stage to that well.

B Corfigure |Run |

. =
(E= =l =)

Well: AD1

7
p—
Snap Stat Live Focus  Test Previ
TEview

Objective and Camera- 10X Plar P [%Weﬂsl&x‘la

[l Piste- 96 Wells (8x12)
W
Acquisitiol 1
Autofocus =
Wavelengths
WL FITC

W2 FITC
Display

In the Plate Acquisition Setup
dialog, select the Configure tab,

then the Plate tab
In the Plate Name drop-down
menu, select the plate to be
configured
—_— Make sure that a 10X Plan Fluor
objective is in the system
*NOTE* If you don’t have a 10X Plan Fluor
'7397”;(”:5; objective, then contact technical support for
— recommendations
L Click on the Laser Autofocus
o Wizard button
is plate
Q e ] [
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Running Laser Autofocus Wizard

Plate Acquire LAF Setup Wizare

5. The Plate Acquire LAF Setup Wizard
screen will appear

6. The LAF Wizard has two phases:
« Phase 1 Dry plate. Measure plate
bottom thickness across the plate and

® @) ecutan calculate mean thickness and several
T variation parameters.
e e e g * Phase 2 Wet plate. Determine laser
S o bl /s st it exposure times needed to find the
o e plate bottom and well bottom surfaces

The opportunity to perform exposure measurements for multiple objectives will be
available.

7. Click on the Next >> button to begin
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Running Laser Autofocus Wizard . . . Phase 1

Plte Acaure LAFSetup Waar &= 8. The next step is to configure
Moaeure Botiom Vastaion | parameters using a dry plate

— Well selection

C Alwels  Selecion pattem (recommended but not required, a

(" Groups of wells [Checkerboard with gaps. including A1 | .
S e (N plate with sample can be used)

Selecting more wells takes longer to finish mesaurement but provides more robust
autofocus settings, especially for plates with a large amount of varnation.

Tl 9 Under Well Section

. . — Performing measurements on multiple sites/well is slower
' Mutiple stes I‘E’ 3’ but provides intra-well variation data, which may result in

C_Snge ste faster stetoste LAF « Select All wells for greatest accuracy.
*NOTE* This can be quite time consuming

» To complete a quicker LAF test, select
Checkerboard with gaps including A1.
You can adjust Group size and Gap
between groups to change the test
pattern (reflected in the plate map below)

10. Under Sites per well
» Select Multiple sites: 5 sites is best, 3
should be the minimum

11. Click on the Next>> button
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Running Laser Autofocus Wizard . . . Phase 1

12. The Measure Bottom Variation dialog will
appear
el i i s e bl « This screen indicates which objective will be
e used to measure plate bottom thickness (10x
Plan Fluor)

i Nt S o s ’ « If you are running the Laser Autofocus (LAF)

, i Wizard for the first time on this plate type or if

e = you want to recalculate bottom thickness, click
T on the Next>> button

The following magnification setting will be used to measure plate bottom variation:

10X Pl For » |If LAF wizard has previously been run on this
e e e s e o pate type and you want to configure a new
o —— objective, click the Use Existing Settings

o button. This will skip the dry plate setup and take
Tmmmmmm— you directly to the wet plate steps

) '|l
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Running Laser Autofocus Wizard . . . Phase 1

13. Load a dry plate into the system
i. Click on the Open door/clamp button to open
the stage door and load a dry plate (no media
or cells)

Load a DRY plate into the instrument.

ii. Click on the Close door button

Open door/clamp Close door

Select LAF stepsizes (um]
€ Exlsting values |fine step =00, & step=010]
% Caloulated values (fine step = 1:4. & tep=11.1)

[bazed on objective M4

iii. Select Calculated Values

iv. In general, do not check the Allow Extreme
Variation box as it may give inaccurate
measurements

|
[ Alow Bxtreme Variation {Example: Thin bottom plastic plate) 1
!

v. Click on the Start>> button
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Running Laser Autofocus Wizard . . . Phase 1

[ Plate Acquire LAF Setup Wizard el
e Syt e 14. The Measure Bottom Variation

OOoOoOod Status dialog appears

NN R RREENEN . .

mE « This screen will tell you the status of

EE the laser autofocus search

-

00 |t will determine the mean optical

ﬁ thickness and variation of the plate

o0 bottom

90

0 o o o [ [
S  The tested wells are color coded.

. Dot Green = all searches were successful;
it g St yellow = some failures occurred; red =
PEs wliots KJoe 2l 5 all searches failed
Status: Running failures- 52 plate bottom, 52 well bottom}

Thidf.nes; ;:ud a\rjmg; boﬂoﬁ;aﬁriation

Typical thickness {um): : . . . .

sty e e The status line will indicate the number

Irtra-well fum): hE R

of failed plate bottom or well bottom
searches
[ <<Back || New»> | |
4 YIMOLECULAR
O‘i 7 SDEVICES
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Running Laser Autofocus Wizard . . . Phase 1

Plate Acquire LAF Setup Wizard _:l = |

15. After LAF has completed its scan, the
Measure Bottom Variation

o 25 Voo (80 Summary dialog will appear

* This screen shows the Typical

Measure Bottom Variation Summary

Plate bottom varation

ey = thickness of the plate
peelm 00 13E & 38 *NOTE* Write this value down as you will need it to
AR COIIEE adjust objectives with correction collars in the next
LAF failures- &7 plate bottom, &7 well bottom i
5 steps and when you use this plate
 If there are objectives with correction
| = @ collars (usually objectives > 10X) in the

system, you may need to exit the LAF
Wizard to change them before starting
next steps. Click Cancel to exit the
wizard; any settings will be saved

The number of failed LAF searches should tiot affect plate botiom dimension
measurements.

The value for the correction collar is typical
Plate bottom measurements . . .
L O — thickness * plate bottom refractive index.
sy e g e e Refractive index is 1.52 for glass bottom plates
[csBack ) [ Noto> | and 1.59 for plastic bottom plates
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Running Laser Autofocus Wizard . . . Phase 1

[ <clockc | | New> |
15. The Measure Bottom Variation
= . Summary dialog will also tell you if the

number of failures exceeds the ability to

find focus consistently
Due totherge ruberffaed LA seaches i ecommended tt you » If you receive this message, click Cancel

discard settings and remeasure plate bottom dimensions.

Verify the plate layout dimensions on the Plate tab in Plate Acquisition Setup

wih the manacturers specications. Ao,y selecig adfered goup and refer to Advanced Laser Autofocus

of wells or using another plate.

Plate bottom measurements
.5.' VeSSl I'A'.'

Wizard and Troubleshooting Guide

» If the message indicates the search results
can be accepted, select Save settings,
then click on the Next >> button
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Running Laser Autofocus Wizard . . . Phase 2

*Note* Correction collars must be set before running this step (collar = typical thickness * refractive index) .
You will need to exit out of the LAF Setup Wizard to use the Main Taskbar to adjust the correction collar and
return to resume LAF setup. Refer to the slide at the end of this document titled Run Laser Autofocus Wizard

for New Objectives for instructions.

Plate Acquire LAF SE‘i‘-‘-lP 'Wizan!

Calculate BExposure Parameters:

Select the medium that will be used when running this plate type. Then select the
magnification setting to use for calculating exposurs times

Medium:
lﬂqueous media vI Refractive index:  1.33
Maagnification setting for calculating exposures:
|20c Super Plan Fluor ELWD ~|
—Select LAF atep sizes [um)
" Existitig values [fitie step = 0.0, charze step = 0.0]

@& Calculated values (fine step = 0L6; coarse step = 4.9)

[bazed an objective M A

Press Next>>to measure new expaosure settings.

<<Back| Nexd 2 |

15

”®

16. The next step is to configure parameters using
a wet plate. The Calculate Exposure

Parameters dialog will appear
« This phase determines laser exposure times.
These steps will need to be repeated for every

objective in the system including the 10X.

i. Select the type of Medium (usually Aqueous) from
the drop-down menu. If you are unsure of what to
use, select Unknown

ii. Select the objective for testing from the drop-down
menu

iii. Select Calculated Values under the Select LAF
setup sizes (um) section

iv. Click on the Next >> button
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Running Laser Autofocus Wizard . . . Phase 2

%‘%
Plate Acquire LAF Setup Wizard

17. The Calculate Exposure Parameters
e dialog appears

© Al wells Selection pattem:
©) Groups of wells Checkerboard with gaps. including A1~ v

Groupsize (NxN): 2 |5 Gap betw 0 B .
Selecting more wells take: lf;ger to finish mesaukmer?tp but przzm robust v 1 8 . U n d e r We I I Se Ctl o n

autofocus settings, especially for plates with a large amount of variation.
« Select All wells for greatest accuracy.
»j) Performing measurements on multiple sites/well is slower *NOTE* ThlS can be q u |te tl me consu m|ng

& but provides intra-well variation data, which may result in

B  To complete a quicker LAF test, select
2 & 4 & & ¥ B 8 W e Checkerboard with gaps including A1.

You can adjust Group size and Gap
between groups to change the test
pattern (reflected in the plate map)

/o
S Q9 | 99 | 99
A { O [ 90 | 90

i {0 | 90 | 90
& . 90 | 90 | 00
JOe. | Oe | OO |
Mee [ OO [ OO |

Time estimate: ~ 0:06:00

19. Under Sites per well
« Select Multiple sites: 5 sites is best, 3
should be the minimum

20. Click on the Next>> button

[«Back][Nm»]
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Running Laser Autofocus Wizard . . . Phase 2

Plate Acquire LAF Setup Wizard m “21 21. The Calculate Exposure Parameters

dialog will change to plate loading
options
i. Click Open door/clamp and replace the

dry plate with a plate containing media in
Load & WET plate into the instrument. a” We”S

NOTE: Ensure previously selected wells contain the medium that will be used
during an actual acquisition.

Calculate Exposure Parameters

ii. Click on the Close door button

Open door/clamp Close door

LAF search type : ans
E i ekl o e pmee e iii. Under LAF search type
€ Ptcbotomony o2l Foies b4 essplte i hose - Select Plate and well bottom for 10X

and higher objectives.

« Select Plate bottom only for low
magnification objectives (1X, 2X, 4X) or
plates containing glycerol or mounting
media

iv. Click on the Next>> button

<« Back Start»> Cancel |

i
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Running Laser Autofocus Wizard . . . Phase 2

Pt Acquie LAF Seup Wiard ~=1 22. The Exposure Measurement Summary
e dialog will tell you if the number of failures
Weommonon W0 50 mr exceeds the ability to find focus consistently
it Erim: T - If there are too many failures, click on
e R Discard Settings and measure with

il o 460 another objective or Cancel to exit the
LAF failures- & plate bottom, 8 well bottorm .
ES =% o wizard
. . . » Refer to the Advanced Laser Autofocus
= - = Wizard and Troubleshooting Guide for help
I=I mus l=
- o * If the wizard was successful, select one of the
ST Save settings options

The number of failed LAF searches should be insignificant for calculating
successful LAF exposures to use with this objective

* Repeat the exposure measurement steps for
| Saeasctiogs ol o il l all objectives in the system

[ Save seftings and measure with anather objective |

| Discard settings and measure with anather cbiective |

[k | [ | | « When settings for all objectives have been
establish, click on the Save settings and exit

; - wizard button
1
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Testing Laser Autofocus Settings

| ;;1°I -] [ Load Protocal.. | [ EectPae |
nnnnoRnonnE LR
~ OO OOO0OO0O0O00
= 000000000000

J...........

g ..........0.
Left-click to toggle & well on/off. Right-click to move the stage to that well.
fe— v 3
Confi Run I Snap Start Live est i -
Objective and Camera- 10X Plar
Plate name: |96 Wells (81 - Confi ion....
“Piste- 96 Weils (Bx12) CTEAE o] [ove Conaton.. |
S I e e, Mumber of rows: MNumber of columns: Well shape:
Acquisiﬁon ’37}:‘- 1'27)_;- P
—— & El
Wavelengths ( el . Column ; Plate y
e e— AN SECUG Il S =5 oo en oe oo e i
W1 DAPI 7000 t%:l 9000 E_‘” [EEEREY 50 g :_e‘“ 4
wme—— |06 ™ 7 |OO ™ ¢ :
Displ,
b ’ Column Row T Plate
O () dimtim (O wecmom  [EEEREE o
O O 14380 2] O 9000 [ 85 [
Row T el y = Pat
DO depth ) heigr g
O O 11240 12000 2] 144 2|
[ Edt Plate Bottom Settings... | | Laser Autofocus Wizard... |
@ [ Gose | [ Summay:s |

Open the Plate Acquisition Setup
dialog and load a plate with samples

Load a saved protocol or create a
new acquisition protocol for the plate.
Refer to corresponding chapters for
details on this processes.

Right-click in the Plate Map to move
the stage to a well and site of interest

Click the Focus button to test the
laser autofocus routine on the active
wavelength.

* The autofocus routine should run and
snap an image fairly quickly. If it takes
longer than 2-3 seconds, refer to
Advanced Laser Autofocus Wizard
and Troubleshooting Gui@
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Run Laser Autofocus Wizard for New Objectives

To re-run Laser Autofocus Wizard for a particular objective or to configure a
new objective:

i.  Start the Laser Autofocus Wizard (Click on the
Plate tab on the Plate Acquisition Setup dialog)

.
Plate Acquire LAF Setup Wizard

Measure Bottom Variation

ii. Click the Next>> button twice (x2) to get to the
Measure Bottom Variation dialog

The following magnification setting will be used to measure plz
lm Ha‘ Hw (RN} L] - - - L]
iii. Click on the Use existing settings button. This
NOTE- bottom variation settings already exist for this plate. Tl

calculated by the setup wizard. It is recommended that new s will take you to the Calculate Exposure
Parameters dialog
Press Use Existing Settings to use these settings
or Lo cristing soitings iv. Select the medium and your new objective from
Press Next>>to measure new bottom variation settings. the drOp- down menus

v. Select Calculated values, then press Next>>

vi. Continue the configuration as described earlier

i
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Before Contacting Tech Support for LAF Help

Obtaln a copy of the following
Protocol settings (.hts) file you are currently working with
« Plate file (.plt)
« MetaXpressAutofocusReport.txt

« MetaXpressAutofocusStatus.txt

*Note* The plate file can be located in C:\MX6\plates
The Autofocus report and status can be located in Windows Temp folder by:
* Navigating to C:\Users\xxxxxxx\AppData\Local\Temp
* Type %temp% in Windows search
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Support Resources

 F1/HELP within MetaXpress® Software

e Customer Care portal and Knowledge Base:
« https://support.moleculardevices.com/

« Technical Support can also be reached by telephone:
« https://www.moleculardevices.com/contact

22
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