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What is Laser Autofocus (LAF)?

Laser : device emitting focused beam of light

Autofocus: device that automatically adjusts the focus of a microscope

The laser autofocus mechanism in the ImageXpress uses a 690 nm (far red) laser beam &
dedicated camera

The software and hardware (moving up and down in Z height) are working together to detect
an in focus (brightest) reflection of that laser the bottom of a plate (or well)

— _ | -

Together through life sciences. " ll\)/lglficglea;

©2012 For research use only. Not for use in diagnostic procedures. Trademarks mentioned herein are property of Molecular Devices, LLC or their respective owners.



Principles of Laser Autofocus

Find Plate Bottom
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What is the LAF Wizard Measuring?

Well Bottom

/
Well 1 Well/2

Bottom B_ottom
Thickness Thickness
Adjacent Well Plate Bottom

Variation
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When Do | Need to Set Up or Optimize Laser Autofocus?

* When you set up a new plate (or slide) type on the ImageXpress Micro

* When you begin using a new objective with an existing plate type

* When you use environmental control with your assay

* Whenever you see issues with focus with a plate/slide that you have previously set up using
the LAF Wizard
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Advantages of Laser Autofocus (LAF) vs. Image Based Focusing

Laser Autofocus Image Autofocus

From 350-750, depending on

Type of light Far red 690 nm flter cube selected

Exposure length Short (us) Long (ms)

Auto bleaching of sample Nile to very low Extremely likely

Damages/ kills cells Very low Yes

Speed Fast Slow

Frequency lack of signal Low High (If no cells/ signal, no focus)

Ability to follow signal that is

o No Yes
moving in Z

In general LAF is preferred due to it speed and low photo bleaching effects. Assistance of image
based focus is needed when the probe is moving to different compartments in the cells or when
the plate is severely damaged
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Workflow for Initial Laser Autofocus Determination in MetaXpress

Use LAF Wizard for Plates (Plate Acquisition and Setup) or Set Up
Slide As A Plate for Slides (Taskbar)
for Initial Autofocus Determination

Acquire Images from a Plate/Slide Containing Sample to Test

Settings

If you see frequent focus failures or focus time seems excessively
long, then proceed with LAF Optimization
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Before Running the Laser Autofocus Wizard . ..

€ { ]
Plate Acquire LAF Setup Wizard S

Plate dimensions (available through manufacturer)

Notate the thickness of the plate as you will need
to set the correction collar of any objectives in the
system to this value before beginning

Empty plate with no media or sample

Plate with only media in all wells which are at least

LAF Setup Wizard for 96 Wells (8x12)

5 O% fU I I ( re CO m m e n d e d ) Creating optimized laser autofocus settings is a 2 step process:

1. Measure bottom vanation across the entire plate.
2. Calculate a set of tiered exposure levels to use for successive LAF attempts
during plate acquisttion.

if necessary, you will be asked to load a 'dry’ plate into the instrument for measuring
O R bottom variation.
Next you will be asked to load a plate containing sample in the wells for calculating

exposure times.

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

Plate with cells and media in all wells (not
recommended)

Next>> Cancel

*NOTE* If the plate will be used with environmental control, L
it is recommended to allow the system to equilibrate for at
least two hours. The plate(s) being test should also be

~ equilibrated at the same temperature for at least 20 minutes /
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Running Laser
Autofocus Wizard
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Laser Autofocus Wizard is on the Plate Tab

Click on the Plate tab in the Plate
Acquisition Setup wizard

] Plate Acquisition Setup - Plate o | = || =
Experiment- 1536 Well 4X Sample

— Flate name: 56 Wells (8x12) j Save Corfiguration...
. To create a new plate, select a plate

Phtmgllsrv‘:.k.:fi;:zi% Number of rows: Mumber of columns: Well shape: name that mOSt resembles (i'e' plate
type, manufacturer) your plate

R 7 5 lorce =]
Sites to Visit- multi-well z - Circle:

Timelapse- 1 time point(s) o~ el Column 7g] Plate
A=t O O dTiameter{lirn}: G—@ spacing {L!'n}: s Ieng:h {mnj}:
B Autofocus O 6 ’m O O ’m 82 m
T B0 O o Adjust the plate dimensions according to
3?:;12;?_:;&:&‘1 OO0 e 80 o 2] %5 o manufacturer specifications and click on
e DO = el Pt the Save Configuration... button. It is
offset (um): depth (pm): hieight {mm):
SO [ii2%0 =] [r2000 =] ez =] recommended to save the plate as
Edit Plate BoﬂomSeﬁings..l] Laser Autofocus Wizard... ” - anOther name
SoveSetings | _ Sunmay._| A« Eevows| B Mot | O | Make sure that a 10X objective is in the
system
Click on the Laser Autofocus Wizard ...
button
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Laser Autofocus Wizard Instructions

| &
Plate Acquire LAF Setup Wizard ——

* The Plate Acquire LAF Setup Wizard screen will
appear

* Click Next >>

LAF Setup Wizard for 96 Wells (8x12)

Creating optimized laser autofocus settings is a 2 step process:

1. Measure bottom varnation across the entire plate.

2. Caleulate a set of tiered exposure levels to use for successive LAF attempts

during plate acquisition.

if necessary, you will be asked to load a 'dry’ plate into the instrument for measuring
bottom variation.
Next you will be asked to load a plate containing sample in the wells for calculating
exposure times.
The opportunity to perform exposure measurements for multiple objectives will be
available.

Next >> Cancel
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Selecting Wells and Sites

Plate Acquire LAF Setup Wizard _ S|
Measure Bottom Variation * Well Selection
—Well selection
wells Selection pattem: .
e el [Checkctboard wi gaps g AT <] * It is recommended to select all wells.
Growp sze (k) 2 ] Gapbetweengoups 0 5] Note that this can be quite time

Selecting more wells take_s longer to finish_mesaurement bt proviu;les_ mare robust .

autofocus settings, especially for plates with a large amount of variation. Consumlng but more accu rate'
— Sites per well .

P e * To complete a quicker LAF test, select
€ Singl ste persetoste LT Checkerboard with gaps, including A1l.
e 5 6 7 8 9 10 11 12 You can adjust the group size and gap

A ..OO..OQ.‘QQ between groups to adjust the number of
2 00 ! 00 | 00 wells test.

200 | OO [ oW [
- 00000000000 . .. ...
X ! 9@ | 00 | 00 | ,

X | 00 ! 0O ! o¢ . It. is reco_mm('anded to select multiple
« OO9® 09O 00 sites. 5 sites is best, 3 should be the
OO0 000 minimum

Time estimate:  0:06:00

<< Back Mesg == Cancel |
__#.-I
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Finding Physical Properties of the Plate
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Measure Bottom Variation screen

It is recommended to have the 10X Plan Fluor objective in
the system.

This screen will tell you which objective will be used to
calculate plate bottom variation.

Click Next >>

Load a Plate into the system

Click on the Open door/clamp button to open the stage
door and load an empty plate (no media or cells)

Click on Close door

Make sure the radio button next to Calculated Values is
selected

Only check the Allow Extreme Variation box if this is a thin
bottom plastic plate ( <100 um)

Click Start >>

—
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Laser Autofocus Wizard Status

Plate Acquire LAF Setup Wizard \ |
Measure Bottom Variation Summary . .
Measure Bottom Variation Status
Plate bottom thickness . .
e o b 00 Vatdton (). 00 This screen will tell you the status of the
laser autofocus wizard
Plate bottom vanation
Minimum Maxdmum Average Std. Dev.
Adjacent wells {um): 0.0 0.0 0.0 0.0
Imtra-well jum): 0.0 0.0 00 0.0
Plate maximum variaton um): 0.0 It will determine the optical thickness of
— — — the plate, variation within wells, and
Tane @ t5 13 . .
variation between wells.
H- i 5
I Sk ne The wells tested with be color coded.
: - - Only stop the wizard if after 4 wells all
o B ER . .
have been marked in red (click the ESC
ANLAF seaiches succoeded button the keyboard and refer to the rest
of the document for troubleshooting
guidelines)
|
L == Back | Mext == Cancel
| _ /
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Plate Bottom Variation Summary

Measure Bottom Variation Summary

Plate bottom thickness

Plate maximum variation jum); 0.0

===

Typical thickness {um): 0.0 Wariation (+/-). 0.0
Plate bottom variation
Minimum Maxdmum Average
Adjacent wells {um): 0.0 0.0 0.0
Imtra-well jum): 0.0 0.0 00

Std. Dev.
0.0
0.0

L1 ] & RS
Cine SR w3
nE s =|
sy L] e
B = e
mEm om iy |
R T8 ¥
B g 8E
Al LAF seatches succeeded
<cBack | Next>> | E—

* Measure Bottom Variation Summary

* This screen will tell you the typical thickness of
the plate

* If there are objectives with correction collars in
the system, you may need to exit out of the
wizard to change them if you cannot access the
objectives easily from the sides. Use this number
* refractive index to set the correction collar on
any objectives

* |f the [Optical Thickness * Refractive Index
(generally 1.5)] is more than 20% different than
the suggested thickness from the manufacturer,
you will need to adjust the plate bottom thickness
before moving on.

*Note™* This can be done in the Plate Acquisition
Setup window under the Plate tab. You will need to
exit out of the wizard by clicking on Cancel.

Together through life sciences.
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Plate Bottom Variation Summary

Measure Bottom Variation Summary

===

— Plate bottom thickness
Typical thickness {um): 0.0

Wariation (+/-). 0.0

— Plate bottom variation

Plate maximum variation jum); 0.0

Minimum Maxdmum Average
Adjacent wells {um): 0.0 0.0 0.0
Imtra-well jum): 0.0 0.0 00

Std. Dev.
0.0
0.0

Al LAF searches succeeded

= Back Mext=>

Cancel |

The software will tell you if the number of failures
exceeds the ability to determine LAF successfully.
If you receive this error, click Cancel and refer to

the troubleshooting section

Otherwise, click Next >>
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Calculating Laser Exposure Times

.
Plate Acquire LAF Setup Wizard [ =

Calculate Exposure Parameters

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

Medium:
]Aqueous media v| Refractive index:  1.33

Magnification setting for calculating exposures:
|2(k Super Plan Fluor ELWD LJ

Press Next>>to measure new exposure settings

<< Back Next>> Cancel I

& —

Calculate Exposure Parameters

* The next step will be to calculate laser
autofocus exposure times based on
media in the plate

* Select the type of media from the drop
down list. If you are unsure of what to
use, select unknown

* Select the 10x objective from the drop
down menu (you will need to repeat this
process for every other objective in the
system)

* Select the radio button next to
Calculated Values

* Click Next >>

Together through life sciences.
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Well Selection and LAF Settings

Plate Acquire LAF Setup Wizard .

Measure Bottom Variation

Wil selection
C Alwels Selection pattem
& Groups of wells [Checkerboard with gaps, including A1 v |

Tonmooow >N 29§ i
.
¥
(1]
»
4]
=]
~
=]
4]
3

9ol | Se [ ]
el [ Se ]
100000000
L L e | 00
O | 0@ [ ]

-
Mote Scoueme LAF Setap Woaad

Calcdats bxponss Faneset o

ey door-clanp | Clame oo
LN et type
= Pure art vl st

Pute bodom oy

S —

Fiack R

Camcal

Well Selection

It is recommended to select all wells. Note that this can be
time consuming but more accurate

To complete a quicker LAF test, select Checkerboard with
gaps, including Al. You can adjust the group size and gap
between groups to adjust the number of wells tested.

It is recommended to select multiple sites per well . 5 sites
is best, 3 should be the minimum

Click Next >>

Calculate Exposure Parameters
Click Open door/clamp and replace the dry plate with the
plate containing media in all wells
Click on the Close door button
Select Plate and well bottom under LAF search type (only
select plate bottom only if working with low magnification

objectives (1x, 2x, 4x) or samples with glycerol and
mounting media

Click Next >> o

Together through life sciences.
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LAF Exposure Summary

Plate Acquire LAF Setup W;art-:l- -
- Exposure variation Minimum Mandmum Average Std. Dev.
Plate bottom exposure {us): 1.0 1.0 1.0 0.0
Well bottom exposure {us): 1.0 1.0 1.0 0.0
— LAF search step sizes {um)
Fine step = 0.6 Coarse step = 49
— Plate bottom exposures {us) Well bottom exposures (us)
I 1st pass- 10 1st pass- 10
2nd pass- 20 2nd pass- 20
Ird pass- 50 Ird pass- 50
|
o0 060 60
0. 00 00
90 00 00
o0 00 o0
0 06 60
0 06/ 6o
20 00 66
20 _ 060 o

All LAF searches succeeded!

Save settings and exit wizard |

Save settings and measure with another objective |

Discard settings and measure with another objective |

Cancel |

* Exposure Measurement Summary

When LAF wizard is complete, a summary
will appear with the exposure times

The software will automatically determine if
the failures exceed the ability to determine
exposure times successfully. If there are too
many failures, click on Discard Settings and
measure with another objective or Cancel
to exit the wizard. Refer to the rest of the
document for troubleshooting guidelines

If the wizard was successful, select one of
the Save settings options

You will need to repeat this process for all
objectives in the system

_.—-'"—.-
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Check LAF Wizard Settings

1. Put a plate with sample in the system and
open the Plate Acquisition Setup wizard

[ e At S - i o Vot =7=&4 2. Select the appropriate plate type from the
T — m" NG BRI R e drop down menu on the Plate tab
et | (o N )
:ﬁ;m .: z : + z b@|| 3. Onl’lcktf \i\lslls to VIS‘IIt :ab, rlgh'irclllclion a
e well that has sample to move the stage
e ———E OOO000 P :
et 3 . 0
= 4. On the Sites to Visit tab, select single site
Leftchoi 10 3aggie 2 wel on/of Mcunmmuenoemmm
2)
sesarm | sy | <meap w | _oe || 5. Onthe Acquisition Loop tab, only select
Enable laser-based focusing
6. On the Autofocus tab, select the
appropriate Well to well autofocus routine
for your objective and plate (Refer to the
Ensure Proper Focus Method is Selected
B section in this document for details) -

_H
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Check LAF

Wizard Settings

7% Mot Acqulibon Satp - Woielengih 1 — @85 7. Onthe W1 tab, select an appropriate
e b | v - wavelength and exposure time for your sample
Obgactive snd Camera- M Supar  Tenation settng INF: _'J
D 8 e 7)) Speampal [ 3| Ao Bom | Tegetmmrensy S5 3
¥iells to Viit- %6 of %6 e
Sitesto V- mulllowell - Auofoos agbors . .
ey e put) | et | [yt 8. Select Laser with z-offset in the Autofocus
-Q,“mn:(\:cp }w‘v—‘w ;I p._—_a . .
il options section
w2 Ra1C
N R Fange m) furv)
:‘;"‘:'s;:‘:;"f" Calovfats OFpst _:I [ Lse Zstack T Cintom Range ;?3 |
S 9. Make sure the Post-laser offset is set to 0
Digtal Zockocal
[l 2 R JFE g ue |
Sy oo O || 10. Click on the Test Settings button
swesuogs. | sy | 4 poos|p bet | pwe |
‘-‘-_-__
—E_ﬂ__
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Check LAF Wizard Settings

11. Animage should appear that is relatively in
focus (this may not be true if your sampleisin a

e =hr completely different plane of focus or if you
_rperiment- 1535 Wel AX Sample . . .
e 3 imaging through extracellular matrix)
Plate- 96 Wells (8:32) Epearw paf [0 3 | ko Bpose| Teget mes rienety: 5T =
Wik to Vet 96 o % o
Vicln to ‘m_uumu_n) .f-ll Audciocus optiors
Tl | | _ = 12. Use the Calculate offset button to determine
oo ' the true offset for your sample
W2 H1C ™ 3
D Contan e | o s 2k I~ ot [ 775
Post Acqusition .
Sammary 13. Acquire the plate
: 9“' | | B - Live
—— 2)|| 14. During acquisition, take note if laser autofocus

[P < pwoa|b et | o | is taking a long time between wells or if the
images are out of focus. If so, refer to the rest
of the document for troubleshooting guidelines

\\\ ____—__—_...—-F"
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Running Laser Autofocus Wizard for Additional Objectives
R —

Wesmsn Sctiom Vasaion

* To run Laser Autofocus wizard again for a particular objective

or for a new objective
e e Tk Fo e * Click on the Laser Autofocus Wizard... button on the Plate
tab in Plate Acquisition Setup wizard
* You can bypass testing plate variation settings by selecting
= =) Calculated Values on the Measure Bottom Variation
P e e i screen and clicking Next >>
* This will bring you back to Calculate Exposure Parameters
[mm Refractive index:  1.33 . . . . .
ottty s * Follow the guidelines in previous slides
— _-‘-——--__--
1 <o | Net | Concel Dy Molecular
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Troubleshooting
Laser Autofocus
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Double Check if Laser Autofocus Settings Exist

[ I .
+  Plste Acquistion Setup - Autcfocus =l
Experment- Experimentl

1. On the Plate Acquisition Setup Wizard, click on the
Objective and Camera tab

Names snd Description

Obgectove and Carmera- 4X PA

Plate- 96 Wells (®d2) Wad 1o well sutofocus | Focus on wel bazom -l

Wells o Visit-1 of 36 e baned Focusng

Sites to Visd- single site > 1 -

—_—_— Algorthm: | Standant v| Bonng ! v Custom exposuss bmes . . . .
Timelapse- 1 ime posert(s) oo
PR e s L e il SRR 2. Select the objective you plan to image with

Autofocus

Sl *NOTE* In MX 5.1.0.46 and above, the Autofocus tab

Joumais- 1 selected Intel wel for finding samole  Suip Find Sample jsskect £ sanple s v

Diapeg St will be highlighted if laser autofocus settings do not exist

D»o:-t Acquesition

Strmmary

3. Click on Plate tab and select your plate from the
drop-down menu

Click on the Autofocus tab and then click on the
3 Contgue Lo Aot Stings | 5 5 Configure Laser Settings button

Autofocus Settings

Plate name: 96 Wells (812)

Mag setting: 10X S Plan Fluor ELWD

Settings fle:  C:AMX5.1'plates\96 Wels (Bc12) pk

Save Seftings ][ Load Settings ][ Laser Autofocus Wizard.. ]

e 5. The Configure Laser Autofocus Settings dialog box
Bottom thickness 360um

e will appear
e 6. The fields beneath Step Size and Plate Bottom / Well
i i e (s i Bottom Exposure settings should be populated
S e :
e} 7. If not, go back to the Plate tab and run the Laser
Start 1832um [] Start from cument position

awgs 600 Dlovesiormm by [0 Autofocus Wizard for Plates or click on Setup Slide

L Stepsize: 11.00um [7] Ovemide step {um) 10

o 100 Dot e 7 as Plate on the taskbar for Slides
—_

1 [ Find Sample ] [ Autofocus ] [ Focus Snap ] [ Close ]

wviolrecuidgal
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Selecting Well for Focus

Recommendations for Initial Well for Finding Sample

* Default settings are select First well acquired

P S—— . * If only using laser autofocus, select First well
Hares ond Devirgticn > Zorfgay Laser Setrgx . . .
T L TL ey acquired. If you find that focus is not found due to
W L et e e the objective / plate combination, you can select
’"‘_‘;' 1;:;:¢-<--_ Ager Sorssd TR LD BOURDN S
e e (R to focus on another well.
=
LS
Joamals- 1 selected Fhel wad br Sy nerwte  Femt el 200U -
s Sy Rk sl bt MOt o 13 * If using image based focus (with or without laser
= autofocus), you may chose to select a specific well
where you sample is located. Image autofocus
searches a larger range for the first well acquired.
b . . .
Mou bomamg Dt | Therefore, if your first well does not contain an
i, L Qi M| G appropriate sample this can result in out of focus
images.
* Change Number of wells to attempt to initial find
sample to 3.
Together through life sciences. @y viociecuiar
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Ensure Proper Focus Method Is Selected

Check that the proper focus method is selected for
your plate/slide, objective, and sample type under the

araa Setup - Autobo
Laptrrment Lapenmert] Leser besed Fooumrg
Namws and Desciption Zorfga Laser Setrgx

- Well to well autofocus drop-down menu

Otpective and Comans- 30K 5 P

Focus on well bottom

Foacut o wal baftem

Sacut on shme Deftum ther ofaat by DoBor PaOhows

Timelepre- 1 Yrmve portis

Lrgomten | top

Astotocu

w1 FiTC
Joamals- 1 telected i vl b Sy nevgte  Fem vl 200umd
Degtey Semmge Nt o vefs 3 BPemst r s i Ly

Peoa Acquemton

Sesmwmary

ove Serrgy gy

* Fastest, best for 10x, 20x, and 40x objectives

N mage aset Socumryg S mooveny Som inee Dot wal oo labures

Focus on plate bottom, then offset by bottom
thickness

* Always use for Slides

* Always use for 1x and 2x, best for 4x with thin
o g G| o) bottom plates

4 brvos P lee Qo

* Plates with agar or other thick matrix

Focus on plate and well bottom

* Best for thin, variable plates or weak reflections
on well bottom

\\

__—--"‘"—-—-—F
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Ensure Proper Focus Method Is Selected

Recommendations for Initial Well for Finding
Sample

Default settings are select First well acquired

* If only using laser autofocus, select First well

acquired. If you find that focus is not found due to
the objective / plate combination, you can select to
focus on another well.

N g taeet Socutrg 4o mocvmy o inwe Savet wal Sotor labures

rhe wad b Sy nergte  fem wed 200u0ns -

joamnals- | telected

Duptey Seemge Nt o vefs 3: BPemgt 1 irC L.

Poa Acguemton

R * If using image based focus (with or without
laser autofocus), you may chose to select a
.. specific well where you sample is located.
Sniraniah] v Image autofocus searches a larger range for the first
well acquired. Therefore, if your first well does not
contain an appropriate sample this can result in out
of focus images.

* Change Number of wells to attempt to initial
find sample to 3.

——— —
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Checking if Laser Autofocus Settings Need to be Optimized

[ Pl B asinee Sevus - Acautitnn Lovy

= — E . . . . . . . .
fpeinen WSO, 1. Click on the Acquisition Loop tab in the Plate Acquisition
s Setup Wizard and make sure there are check marks in the
Moo e boxes next to Enable laser-based focusing and Enable
e image-based focusing
2. Click on the Autofocus tab
% * Select the appropriate method for Well to well
e Sewrcn | Sgwewy o v 3 | Tore aUtOfocus
- * Make sure there is a check mark next to the box for
vt Allow image-based focusing for recovery from laser-
W bt 5t o o B based well bottom failures
I_:;’"-.'."J;T" S e
O — 3. Click on the Display Settings tab and make sure there are
T check marks in the box next to Display images during
autofocus
W Frcusry Detete _' y"
Lee Serrn Sy o tvos| P e | e |
\\\*‘ __ﬂ-—-—---'
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Checking if Laser Autofocus Settings Need to be Optimized

3. Click on the W1 tab

* Select Laser with Image Recovery from the Autofocus
options drown-down menu

* Definte and offset and range appropriate for the chose
objective

g 4. Acquire the plate and look for the following:

* Rhythmic acquisition with no hangs-ups; this indicates

e — that LAF settings are good

Sl G| f B U Zak * Gms B33 [T 3 * Number of times image based focusing occurs.. When LAF

fails, you will see an image appear which will indicate
sopugT e image based focus is active/in progress. If this happens

et o2 %) only once during the imaging routine, your LAF settings

nae] S b | o are probably okay. However, if you see more than one

instance, proceed with further LAF Optimization.

\5—\\_\ __’_________,_‘-—-
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How to Adjust Laser Autofocus Parameters in MetaXpress

+_a Configure Laser Autofocus Settings

Autofocus Settings

Plate name: 96 Wells (8x12)

Mag setting: 10 5 Plan Fuor ELWD

Settings file:  C:AMX 5. 1\plates 96 Wells (8<12) plt

=Ial=]

Save Settings ][ Load Settings ][ Laser Autofocus Wizard. .. ]

Plate Bottom Settings

Bottom thickness 360um
Bottom thickness max vanation 10um

Adjacent well man variation &0um

Intra-well maee variation Bum

Plate max variation &0um
Step Size

Coarse step um) 11 = Fine step um) 1.4 =

Plate Bottom Exposure

Well Bottom Exposure

Mote: Set the Preview Pass exposure by selecting an
exposure time above or uze "Cvemde exposure” below

Attempt | Exposure [uz) Attempt | Exposzure [usz)
1 10.00 1 100.0
2 20.00 2 2000
3o 3
Preview Pass

Start: 1892um [ Start from cument position
Range: 610.0um || Ovenide range fum) 1000
Step size: 11.00um [~] Ovenide step {um) 10
Exposure: 400.0us [ Ovemide exposure fus) |10
Preview Pass
—— [ Find Sample ] [ Autofocus ] [ Focus Snap ] [ Close

. Open the Configure laser Autofocus Settings dialog box

(click on the Autofocus tab and click on the Configure Laser

Settings button)

. Double-check that LAF settings exist under the Step Size

and Plate Bottom / Well Bottom Exposure sections

the Preview Pass Section

. There should not be any check marks in the boxes under

___--"""'-—-F

Together through life sciences.
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How to Adjust Laser Autofocus Parameters in MetaXpress

+_a Configure Laser Autofocus Settings EI [=]

Autofocus Settings

Plate name: 96 Wells (8x12)

Mag setting: 10 5 Plan Fuor ELWD

Settings file:  C:AMX 5.1 \plates 36 Wells (B¢12).plt

Save Settings | | Load Settings | | Laser Autofocus Wizard... |
Plate Bottom Settings
Bottom thickness 360um | Edit Plate Bottom |
Bottom thickness max vanation 10um
Adjacent well man variation G0um
Intra-well max variation Bum
Plate max variation &0um
Step Size
Coarse step um) 11 = Fine step um) 1.4
Plate Bottom Exposure Well Bottom Exposure
Attempt | Exposure [uz) Attempt | Exposure [us
1 10.00 1 100.0
2 20.00 2 2000
3 a0 e

Preview Pass

Mote: Set the Preview Pass exposure by selecting an
exposure time above or uze "Cvemide exposure” below

Start: 1852um Start from cument position
Range: 610.0um Ovenide range (um) 1000
Step size: 11.00um Ovenide step (um) 10
Exposure: 400.0us ] Ovenide exposure us) |10

|_Preview Pass |

|F|ndSan1pIe | | Autofocus | | Focus Snap | |

Close

Together through life sciences.

The exposure times under the Plate Bottom and Well
Bottom Exposure fields are the autofocus laser exposure

times calculated by the system tools (LAF Wizard or Set
Up Slide As A Plate)

Click on the lowest exposure time in the Well Bottom
Exposure field, then click on the Preview Pass button

The Preview Pass graph window will appear

|~ §1521.3. 68.5)|

‘(9’ Molecular
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Preview Pass Graph Window

What is a Preview Pass?

A search along the z-axis to find the plate bottom and well bottom positions

Allows you to see the intensity peaks of the focus laser reflection from the plate and/or well bottom
(red peaks)

Used to measure plate bottom thickness
Used to measure plate bottom variation
Preview Pass is not LAF!!!

SI=TES

Brightest pixel
Focus Score- root mean square
Plate
Bottom
Reflection

Microplate

~
o

a
[
[m=]
(%)
[¥p]
vy
e §
[
o
L

Well Bottom
Reflection

. -
988.0 1610.5 2233.0 28 3478.0
|~ §(1521.3. 68.5) Z Position
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What Does an Ideal Preview Pass Look Like?

2 focus peaks should appear when the Attempt 1 Well Bottom exposure time is highlighted

Both peaks are at the center of the Z Position Range (X Axis on the Preview Pass Graph)

Brightest pixel (red peak) on the Well Bottom reflection is NOT saturated - i.e. focus score is less than a value of 255 on

the Y axis of the Preview Pass Graph
The first attempt exposure time should result in a red peak that is around 60

There should be at least 4 points that compromise the peaks. If there are less than 4, than the course step is too big

There should be no noise in the green line between the plate bottom and well bottom peaks. Noise usually indicates

that the exposure time is too high.

PT=TE

Brightest pixel
Focus Score- root mean square

Well Bottom
Plate | Reflection

Bottom

Reflection

988.0 1610.5 22330

| ~ §(1821.3_68.5) Z Position

Together through life sciences.
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Adjusting Exposure Times

Whether Plate Bottom or Well Bottom exposure times are used will depend on the Well to well autofocus
method you chose in the Plate Acquisition Setup wizard

1. You will need to adjust these exposure times to optimize Laser Autofocus Settings

2. In the Plate Acquisition Setup
* Select the appropriate objective from the Objective and Camera tab
* Select the appropriate plate from the drown down menu under the Plate tab
* Move to a well preferably in the middle of the plate on the Wells to Visit tab

[+ < Piste Acqustion Setup - Autofocus e & e
Experiment: Expesimentl Lsss baved Focuarg
Names snd Description Configre Laser Settings . |

Obgecteve and Carnera- 4X PA
Plate- 56 Wells (Bd42)
Wells to Visit- 1 of 96

Wall 10 well sutofocus | Focus on well botom v

— Inaps-baed Focusng
_Sites to Visd- single site.

Algorthe: | Standant v| Boang 1 : Custom sxposuse bmes
Timelapse- 1 ime posertis) s C\S
Acquisition Loop How mage-based focumng for mcovery from laserbased well bottom fakres
Autofocus
Wil HTC
Joumais- 1 selected Intal wel for finding sample  Suip Fnd Sample alect £ sanple s v

Display Settings
Post Acquisttion

Starmmary

— -

4

Together through life sciences.
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Adjusting Exposure Times for Plate Bottom

Highlight the first exposure time under Plate Bottom Exposure and
click on the Preview Pass button.

You should see at least one peak relatively in the middle of the graph

Step Sz ' The Red peak should not be saturated and reach at least 60 on the Y-
Coarse step [um) I'I'I 3: Fine step [um)] |1-4 3: axis p
— Plate Bottom Exposure————— /el Bottom Exposure
e | e R N Increase the exposure time if the red peak is less than 60 or decrease
100.0 . . .
— Em B 700 the exposure time if the red peak is saturated at 255
3 40.00 3 400.0 . .
The lowest exposure time is 1 us
[revenbes o o Increment in 1 ps for exposures between 1-10 us and 10 us for
afe: ael B ETEV IS = eXpozUre oy selecling an .
exposure time above or Bze "'Overide exposure" below anyth”"]g above
Start: 19428 [ Start from curent pozition
R arge: E10.0uf [~ Overide range [um) I'I 0o 3:
Stepsie: 11000 I Ovenidestep(om) [T Adjust exposure times for Attempt 2 so that the red peak reaches
HPOSLIre: 3 vernde exposure [us 10 : H
= 100} I~ Oveide pouretu) [T between 100 -200 on the Y-Axis
Freview Pass |

Adjust exposure times for Attempt 2 so that the red peak reaches
above 225 on the Y-Axis

It is recommended to test the above procedure on several wells
spanning the plate

The exposure time used by preview pass is the one

highlighted in blue. Select values with cursor to highlight. ———
Together through life sciences. Dy Molecular
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Adjusting Exposure Times for Well Bottom

Highlight the first exposure time under Well Bottom Exposure and click
on the Preview Pass button.

You should see two peaks relatively in the middle of the graph

The Second Red peak should not be saturated and reach at least 60
on the Y-axis, you can ignore the first red peak

Increase the exposure time if the red peak is less than 60 or decrease
the exposure time if the red peak is saturated at 255

The lowest exposure time is 1 us

Increment in 1 ps for exposures between 1-10 ps and 10 us for
anything above

Typically well bottom exposures are longer than plate bottom

Adjust exposure times for Attempt 2 so that the red peak reaches
between 100 -200 on the Y-Axis

Adjust exposure times for Attempt 2 so that the red peak reaches
above 225 on the Y-Axis

It is recommended to test the above procedure on several wells
spanning the plate

Together through life sciences. @ Molecular
, U Devic3/s
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If your peak(s) are present but not centered on the Z-position axis (X-axis) of
the graph, this is most likely due to the well-depth of the plate being incorrect
in the plate definition

To adjust well depth

On the Plate Acquisition Setup dialog, click on the Objective and Camera
tab

Select the 10x Objective (It is suggested to change plate definition
settings first using the 10x objective)

Click on the Plate tab

Adjust the value in the Well Depth (um) field

Click on the Save Configuration button and return to the Configure Laser
Autofocus Settings dialog window to check your settings.

Repeat this process until the peaks are centered along the X-axis of the
Preview Pass Graph

If you were initially adjusting settings for another objective, return to the
Objective and Camera tab to select that objective and check that your
peaks are in the center

If the peaks are not centered, this usually indicates that the parfocality
(objective z offset) settings need to be adjusted

You can use the MetaXpress taskbar to determine objective parfocality
OR

Create multiple plate definitions for each objective to adjust the well
depth

When Your Peaks Are Not Centered in Preview Pass

.........

09 = B8 BF
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When Peaks are Not Present in Preview Pass

There are several possible reasons if you do not see peaks in Preview Pass
(100 s exposure should be sufficient for to see plate bottom for a 10x
objective)

Sample plate is not loaded or objective is not within we the well area
Open and Close the door, then move to a well
Try several wells before adjusting any parameters

Laser exposure time is not high enough (see Plate and Well Bottom
Exposure times in Configure Laser Autofocus Settings dialog box)

Coarse Step size is too large

Incorrect Z Start position for objective lens

For 4x, 10x, 20x ELWD, and 40x ELWD objective lens, increase the
max plate variation by 200

Plate may have been bumped by objective. Open the stage door and
check if plate is sitting flat in the plate nest.

Short working distance objectives may not be able to image edge
wells due to the plate height and skirt.

Together through life sciences. @ Molecular
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Be Sure to Save Settings!

+_a Configure Laser Autofocus Settings EI [= | ER
Autofocus Settings
Plate name: 96 Wells (8x12)
Mag setting: 10 5 Plan Fuor ELWD
Settings file:  C:AMX 5. 1\plates 96 Wells (8<12) plt

I[ Save Settings I[ Load Settings ] [ Laser Autofocus Wizard. .. ]
Plate Bottom Settings

Bottom thickness 360um | Edit Plate Bottom...

Bottom thickness max vanation 10um
Adjacent well max variation 60um . .
e e o Once your peaks are optimal, be sure to click
Plate max variation &0um . . .
S - S : the Save Settings button in the Configure Laser
tep Size . . .
Coarse step um) 11 = Fine step um) 1.4 = AUtOfOCUS SEttIngS d|a|0g before CIOS'hg
Plate Bottom Exposure Well Bottom Exposure
Attempt | Exposure [uz) Attempt | Exposzure [usz)
1 10.00 1 1000
2 20.00 2 2000
3 40.00 3 A00.0
Preview Paszs

Mote: Set the Preview Pass exposure by selecting an
exposure time above or uze "Cvemide exposure” below

Start: 1852um (| Start from cument pesition
Range: 610.0um || Ovenide range fum) 1000
Step size: 11.00um [~] Ovenide step {um) 10
Exposure: 400.0us [ Ovemide exposure fus) |10

Preview Pass

—— [ Find Sample ] [ Butofocus ] [ Focus Snap ] [ Cloge __—-—'"""'—-—-

e
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©2012 For research use only. Not for use in diagnostic procedures. Trademarks mentioned herein are property of Molecular Devices, LLC or their respective owners. D evi CZKB



Double Checking Your Laser Autofocus Settings

v Configure Leser Aufofocs Settings £=3 Bo I Make sure the correct objective is selected and you are on a well in
Autofocus Settings
Plate name: 96 Wels (8¢12) the plate

Mag setting: 10X 5 Plan Fuor ELWD
Settings file:  C:AMX 5. 1\plates 36 Wells (812) plt

Save Settings ” Load Settings ][ Laser Autofocus Wizard... ] nghllght the fl rst exposure time
Plate Bottom Settings For low magnification objectives (under 10x), chose the first
Ll hies e exposure time under Plate Bottom Exposure
Bottom thickness max variation 10um . . . . . .
Adiacert well max variation 60um For high magnification objectives (10x and above) or thin bottom
L [T s S = plates, chose the first exposure time under Well Bottom Exposure
Flate max varation &0um
Step Size
Coarse step um) 11 = Fine step um) 1.4 = Click on Find Sample button
Flate Bottom Exposure Well Bottom Exposure
Afternpt | Exposure [uz) Attenpt | Ewxposure [uz] . .
T [000 T 000 If you get a message that says Focus was found; LAF settings are
2 |2000 2 |2000 now optimal
3 4000 3
Fro If you get a message that says Focus was found but with
review Pass
Note: Set the Preview Pass exposure by selecting an overexposure, adjust the exposure time according and repeat steps
exposure time above or use "Overide exposure” below 1-3
Start: 1852um (| Start from cument position
Range: 610.0um [~ Ovemide range {um) 1000 : x| E
P . n . Fi found!
Step size: 11.00um || Ovemide step (um) 10 : -3 E;;ﬁ;gﬁs”i;sitinm (G _& F;?qca.LllsfoE:snposition: 10378.0 um
Exposure: 400.0us [ Overmide exposure jus) |10 : Elapsed time: 1.4 secs Elapsed time: 1.4 secs
. Laser Autoforus Results:
e st 05685 Frez psten: 105650
Ez;uozj:;i?mgin‘r‘ plate botton search; 50,0 usecs E;;ﬁsurc;?rﬁe Fér Elatedbottom seafch: lljd.D u;ecs
[ Find Sample ] [ Autofocus ] [ Focus Snap ] [ Close ] Exposure time For well bottom search; 190,0 usecs Ex";anssfr\;e{ifnxepﬁjf W:|I|-lb;§§;s:er§rzme4r§.Duﬁ;cs
‘_._‘__‘——-_
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Contacting Technical Support for Help with LAF Optimization

Before contacting Technical Support, please locate and obtain a copy of the following files:

From the temp folder: (C:\Users\ xxxxxxx \AppData\Local\Temp) or enter in search %temp%
MetaXpressAutofocusReport.txt
MetaXpressAutofocusStatus.txt

* These files can be emailed along with your request for help to:
support@moldev.com

* Please indicate in your message the nature of the issues you are encountering as well as the
serial number of your instrument.

* Technical Support can also be reached by telephone: 1-800-635-5577, select options for Tech
Support> Cellular Imaging Products > ImageXpress Instruments.

Together through life sciences. Molecular
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Support Resources

F1 / HELP within MetaXpress® Software

Support and Knowledge Base: http://mdc.custhelp.com/app/home

Email support@moldev.com

Technical Support can also be reached by telephone: 1-800-635-5577,
select options for Tech Support = Cellular Imaging Products =
ImageXpress Instruments.

Together through life sciences. Molecular
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