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Loading a pre-made automation to image plate(s) with one experiment
| same imaging settings

Set up Harmony experiment and load plate(s)

0.

If you need to test imaging settings for this type of sample, insert your plate directly into the Phenix and
set up the imaging settings like normal.

Load plate(s):

a. For fixed plates: Insert plate(s) into the fixed plate rack, starting from the bottom. Position A1 in
a well plate should be front-left of the plate rack or closest to you (next to the 1 sticker).

b. Forincubated plates: Remove the rack by grabbing the handle on the top of the rack and rock it
back and forth/pull toward you until it unclips from the holder. Insert plate(s) into the incubated
plate rack, starting from the bottom. Position A1 in a well plate should be back-right of the plate
rack when it is inserted into the holder (next to the 1 sticker).

In Harmony, in the Setup tab, load and set up your experiment, including the wells with your sample.
Save it. Write down the estimated time to run this experiment (found near the Save button).
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In Harmony, in the Run Experiment tab, in the upper-left corner, change the Control to Remote.

® Harmony 5.2
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Minimize Harmony.
On the desktop, in the middle of the screen, double click the PlateWorks app. This will open a remote
session to the PlateWorks computer.

In the remote session, open the Start Plateworks app.

Start
Platewrorks




Load Harmony experiment into Plate\WWorks

7. In the PlateWorks program, at the top-right of the screen, click Service.
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8. Right-click on OPA — Direct Mode On. In the pop-up window, click Query and then Initialize All. The
loading door on the top of the microscope should open and close.

9. Right-click on ROB — Direct Mode On. In the pop-up window, click /nitialize All. The robot hand should
open and close.

10. Initialize the component where your plate(s) will be located/stored:

a. If using the incubator, right-click on INC — Direct Mode On. In the pop-up window, click Initialize
All. The incubator should beep a few times.

b. If using the rack, right-click on RACK — Direct Mode On. In the pop-up window, click Initialize
All.
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11. In the PlateWorks program, at the top-left of the screen, click the Phenix logo and then click Update.
This will make sure that your new Harmony experiment is available to the automation software.
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Load a pre-made automation

12. In the PlateWorks program, at the center-top of the screen, the Assay drop-down menu will load the
most recent automations OR at the top-left corner of the screen, click the Phenix logo, and use Open to
find your previous automation.
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13. At the top left of the screen, click the Method chevron. Above the flow diagram, there should be a white
rectangle with a plate name (e.g., MyPlate). Click this rectangle.
a. Adjust PlateType with the drop-down menu.
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14. In the flow diagram, there should be an OPA (component) | Execute (function) step.
a. Click on the Execute function and select the Experiment Owner and Experiment Name with the
drop-down menu. If your experiment is not there, repeat the steps from the prior section: “Load
Harmony experiment into PlateWorks”.



b. Adjust Estimated duration to reflect the estimated time written down from Harmony with a little
extra time such that the measurement would not be aborted under normal circumstances (i.e., if
the estimated time in Harmony was 20 minutes, enter 40 minutes; if the estimated time in
Harmony was 60 minutes, enter 90 minutes). This value is for a timeout function to allow the
automation to continue progressing if the plate fails to image correctly.

c. Timeout warning tolerance = -1 (ignore warnings) or 110% (give warning after experiment takes
10% more time than expected)

d. Timeout error tolerance = -1 (default amount) or 110% (give error after experiment takes 10%
more time than expected)
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15. Just above the flow diagram, click the top Entry method tab.
a. Click the SET_INIT_STORAGE function.

i. No of plate groups =1

ii. Click the down arrow next to No of plate groups. Then click the down arrow next to Plate
group.

iii. Adjust Plate type with the drop-down menu.

iv. For fixed and mounted cells, Initial volume = 0. For fixed cells in PBS or for live cells in
media, input the proper volume in pL.
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16. Click the Exit method tab, just above the flow diagram.

a. Make sure the component matches where you put your plate and the final step of your flow
diagram (RACK or INC). It should only be one step.
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17. Near the top-right of the flow diagram, click the Check button to check for errors. Errors will appear in
the bottom-left corner of the screen.
a. Address any errors and repeat this step until no errors appear.
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Run an automation

18. Click the Storage chevron at the top of the screen.

a.
b.

o

On the left side of the screen, click the location where your plate(s) will be located/stored.

Near the bottom of the screen, there is a diagram of Plate locations. At the top of the column,
select get_put from the drop-down menu. This will allow the robot to get plates and put plates in
this column of the rack or the incubator.

Highlight the position(s) in the column where you will put your plate(s). The position(s) should
turn blue.

Right-click — Set places for ‘[plate name]’. The position(s) should turn green.

Highlight the remaining position(s) in the column where there will not be plates. The position(s)
should turn blue.

Right-click — Set places as ‘unused’. The position(s) should turn grey. Setting these position(s)
as unused ensures that the robot will not put the plate back in a different position.

If using the incubator and if there are no plates in the second column, select unused from the
drop-down menu at the top of the column.
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Service

19. Click the Process chevron at the top of the screen.

a. Click the Simulate assay button (computer screen with double arrows).

b. Inthe Assay Wizard (green pop-up window), click Next to move through the windows, changing
the PlateCount variable to match the number of plates that you want to run, and then click Start.
You should not have to change anything else in these windows for now, but it will show you what
windows will pop up before your run.

c. Ifthere are any errors, they will appear now and, sometimes, the software will ask you what to
do.

d. If there are no errors, this generates a Run report... pop-up window that tells you how long the
automation process will take.

e. The simulated time log in the software will show you what will happen during the automation.
Ensure that it includes as many plates as you want it to. Clicking on the sections in the
simulated time log will give you more details.
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20. Fix any problems that arise and repeat the Simulate assay step. Save your automation by clicking the
Phenix logo on the top-left of the screen and clicking Save or Save As...
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21. Click the Run assay button (single large play button) to start the automation.
a. Inthe Assay Wizard (blue pop-up window), click Next to move through the windows.
i. Change the value for the PlateCount variable = [number of plates].
ii. Change the Experiment-ID and the Description to fit your experiment.
iii. Click Start.
b. There will be some beeps from the incubator and some machine noises before anything
happens. This is normal and not a problem. ©
c. After the process is complete, the system will generate a Run report... pop-up window that tells
you how long the automation process took and where the logfiles are.
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22. In the Clean up chevron, make sure there are no plates in the Phenix and remove your plate(s) from
the racks.
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Look at and save your images

23. In the blue bar at the top of the screen, exit the remote session by clicking the ‘X’ symbol.

24. On the Harmony computer, re-open the Harmony application. In the Run Experiment tab, change the
Control to Local. The images should be displayed in the Run Experiment tab.

@ Harmony 5.2
® harmony = ®
PhenolOGIC Setup Run Experiment Imag
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25. Save your images and their metadata using Write Archive... as normal.
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Loading a pre-made automation to image plates with two or more
experiments / different imaging settings

Set up Harmony experiment and load plates

0. If you need to test imaging settings for this type of sample, insert your plate directly into the Phenix and
set up the imaging settings like normal.

1. Load plates:

a. For fixed plates: Insert plates into the fixed plate rack, starting from the bottom. Position A1 in a
well plate should be front-left of the plate rack or closest to you (next to the 1 sticker).

b. Forincubated plates: Remove the rack by grabbing the handle on the top of the rack and rock it
back and forth/pull toward you until it unclips from the holder. Insert plates into the incubated
plate rack, starting from the bottom. Position A1 in a well plate should be back-right of the plate
rack when it is inserted into the holder (next to the 1 sticker).

2. In Harmony, in the Setup tab, load and set up all your experiments, including the wells with your
sample. For each experiment, save it. For each experiment, write down the estimated time to run
the experiment (found near the Save button).
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3. In Harmony, in the Run Experiment tab, in the upper-left corner, change the Control to Remote.

@ Harmon 1y 5.2
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4. Minimize Harmony.
5. On the desktop, in the middle of the screen, double click the PlateWorks app. This will open a remote
session to the PlateWorks computer.

6. Inthe remote session, open the Start Plateworks app.

Start
Platewvorks
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Load Harmony experiment into Plate\WWorks

7. In the PlateWorks program, at the top-right of the screen, click Service.

P T
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Storage Process: Cleanup

8. Right-click on OPA — Direct Mode On. In the pop-up window, click Query and then Initialize All. The
loading door on the top of the microscope should open and close.

9. Right-click on ROB — Direct Mode On. In the pop-up window, click /nitialize All. The robot hand should
open and close.

10. Initialize the component where your plates will be located/stored:

a. If using the incubator, right-click on INC — Direct Mode On. In the pop-up window, click Initialize
All. The incubator should beep a few times.

b. If using the rack, right-click on RACK — Direct Mode On. In the pop-up window, click Initialize
All.
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11. In the PlateWorks program, at the top-left of the screen, click the Phenix logo and then click Update.
This will make sure that your new Harmony experiments are available to the automation software.

T=Ta =]

Service

“torage Process Cleanup

B0 platemmorks™
' >

PerkinElmer
b

ALMC_singleExp_rackasy

W Method  Storage Process Clean up

J sy gokels

:l Lastused Assays
. ALMC_singleExp_rackasy
Al_singleBxp_rack asy

@ Open Demo asy
Al_Time_Incubatorasy
Timelapse_test_Loop_lncubatarasy

E Save Al_singleExp_Inc_timecourse.asy
Al_singleBxp_lnc.asy
StandardRack_singlePlate asy

E Standardinc_singlePlate_timecourse.asy Methods

Method Entry method | Exit method |

oy
- ZED) MyPlate
-
4 Zip logfiles
&‘-; Bl 1 RACK

TN T T I

Save as

Load a pre-made automation

12. In the PlateWorks program, at the center-top of the screen, the Assay drop-down menu will load the
most recent automations OR at the top-left corner of the screen, click the Phenix logo, and use Open to

find your previous automation.

T=Ta =]

Storage Pracess Cleanup Service

TSie e

Service

Storage Process Clean up
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W  Method  Storage Process Clean up

J Assay globals
@ Lastused Assays
e
ALMC_sinaleBxp_rack.asy
Al_singleBxp_rackasy
i ] Open Demo.asy
Incubatorasy
Timelapse_test Loop_Incubatorasy
L] Save
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13. At the top left of the screen, click the Method chevron. There should be a Method tab for each
experiment/imaging setting. In the Method tab, above the flow diagram, there should be a white
rectangle with a plate name (e.g., Plate1). Click this rectangle.

a. Adjust PlateType with the drop-down menu.

T — Process Clean up

Methocis

Method 1 Method 2| Entry melhudl Exit melhudi Check
s
@ CET_MEW_PLATE
1 RACK
l lo READ_RARCODE
2 BCR
l Choose your experiment / imaging settings for Experiment 1
Input the estimatec time for the Experiment 1 (from the Harmony software).
3 OP& i@ EXECUTE Owvnier: Palmer Lab Method: ALMC_EMR_automationTestl EstDur: 1 min
l o WASTE_PLATE
4 RACK
=

Service
Properties ~ |
SourceCourt =PlateCourtExp1 \
PlateType PHI_CellCartierds_Ltra -
Mame My Platet
Platelayout -
BatchSize i]
PlateTickRate Oz
BiatchGap 0s

14. In the flow diagram, there should be an OPA (component) | Execute (function) step.
a. Click on the Execute function and select the Experiment Owner and Experiment Name with the
drop-down menu. If your experiment is not there, repeat the steps from the prior section: “Load
Harmony experiment into PlateWorks”.
b. Adjust Estimated duration to reflect the estimated time written down from Harmony with a little
extra time such that the measurement would not be aborted under normal circumstances (i.e., if
the estimated time in Harmony was 20 minutes, enter 40 minutes; if the estimated time in
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Harmony was 60 minutes, enter 90 minutes). This value is for a timeout function to allow the
automation to continue progressing if the plate fails to image correctly.

c. Timeout warning tolerance = -1 (ignore warnings) or 110% (give warning after experiment takes
10% more time than expected)

d. Timeout error tolerance = -1 (default amount) or 110% (give error after experiment takes 10%
more time than expected)

Methods

Method 1 Method 2 | Entry method | Exit method | Check
-
@ GET_MEW_PLATE
1 RACK
I

l] |® READ_BARCODE

182 chaose your experiment Jimaging settings for Exgeriment 1
€8 Input the estimated time for the Experiment 1 (from the Harmony software)

3 OP& @ EXECUTE Owrer: Palmer Lab Method: ALMC_EMR_automationTestl EstDur: 1 min

l] | WASTE_PLATE

Fropetties

| Mame EXECUTE N
Displayhame Ouwiner: $Experimert_Owner Method: SExperimert_Name EstDur: $Estimated_duration 3

Experiment Owner Palmer Lab

Experiment Mame ALMC_EMR_automationTestid
Remark USE THE DIRECT MODE TOOL TO REFRESH THE LISTS!

Estimated duration 1 min
Timeout error tolerance A% \

Timeout warning tolerance |1 % S

15. Repeat this step for each Method tab (e.g., Method 1) that holds a different experiment/imaging setting.

Methads

[tethod 1 Method 2| Entry method | Exit method |
My U
v

1 RACK

16. Just above the flow diagram, click the top Entry method tab.
a. Click the SET_INIT_STORAGE function.

i. No of plate groups = [number of different experiments / imaging settings]

ii. Click the down arrow next to No of plate groups. Then click the down arrow next to Plate
group 1. Adjust the Plate type in the drop-down menu.

iii. For fixed and mounted cells, Initial volume = 0. For fixed cells in PBS or for live cells in
media, input the proper volume in L.

iv. Repeat Steps 16aii — 16av for Plate group 2.
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Methads

Method 1 Mathod 2| Entry method | Exit mathod

MyPlatel

v

1 RACK

Meffadls |
Method 1| Wethad 2 || Entry method  Exit method Check
Entry meathod
~
&) Input plate type and the number of plates to run
1 RACK

[P SET_INT_STORAGE 1, get_jout, Maixi14, graups:2

Properties
Mame SET_IMIT_STORAGE
DisplayMame FRack_number, $Storage_type, Max: Shax_plates, groups §o_of_Plate_groups
Rack number 1

l Storage type get_put o i
Max plates 14 /

w Mo of plate groups 2 hd

o

» ¥ Plate group 1

{"PRI_CeliCarrisr38_Litrs" "MyPlate1” 1 ,EvalS‘trlng("PIateCoumEme

Flate type P CelCarrieras_Utra -
Plate nams by Platet

Start location 1 P

Mo of pltes =PIateMp1

Imitial wolume apl

Lid type normal -

¥ Plate group 2

{"PHI_CellCarrier96_Ukra" "MyPlate2" 2 EvalString("PlateCountExp2") 0, none" }

17. Click the Exit method tab, just above the flow diagram.
a. Make sure the component matches where you put your plate and the final step of your flow

diagram (RACK or INC). It should only be one step.

ethods

Method 1 | Method 2 ” Ertry method  Exit methodl

Ertry method I

w

RACK

Plate type PHI_CelCarrier36_Lkrs -
| petename MyPlate2
| Startiocation 2

Mo of plates =PlateCourtExp2

Initial volume 0pl

Lid type none v
P Mame List ] ¥,
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Methnds

|
Method 1 J Mathad 2 I Entry method ” Exit method

Chack |
Exit method

-

1 RACK

-

18. Near the top-right of the flow diagram, click the Check button to check for errors. Errors will appear in
the bottom-left corner of the screen.

a. Address any errors and repeat this step until no errors appear.

Methods

|
Methad 1 J Mathad 2 I Entry method ” Exit method

Chack |
Exit method

-

1 RACK

e

.‘; Wethed 1| Metka 2| Eriry meshod || £t matnon
H

Run an automation

19. Click the Storage chevron at the top of the screen.
a. On the left side of the screen, click the location where your plates will be located/stored.
b. Near the top of the screen, there is a table of the “plates” that are used in the automation.

i. There should be as many “plates” as there are different experiments/imaging settings. If

there are not, see “Create or edit an automation for plates with two or more experiments
/ different imaging settings...”
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ii. Adjust the plate types.
Near the bottom of the screen, there is a diagram of Plate locations. At the top of the column,
select get _put from the drop-down menu. This will allow the robot to get plates and put plates in
this column of the rack or the incubator.
Highlight the position(s) in the column where you will put your plates for Experiment 1. The
position(s) should turn blue.
Right-click — Set places for ‘[Plate1]’. The position(s) should turn green.
Repeat Steps 19d — 19e for the other experiments and Plate types (e.g., Plate2).
Highlight the remaining position(s) in the column where there will not be plates. The position(s)
should turn blue.
Right-click — Set places as ‘unused’. The position(s) should turn grey. Setting these position(s)
as unused ensures that the robot will not put the plate back in a different position.
If using the incubator and if there are no plates in the second column, select unused from the
drop-down menu at the top of the column.

[T el

20. Click the Process chevron at the top of the screen.

a.
b.

Click the Simulate assay button (computer screen with double arrows).

In the Assay Wizard (green pop-up window), click Next to move through the windows, changing
the NumPlate variables to match the number of plates that you want to run for each experiment,
and then click Start. You should not have to change anything else in these windows for now, but
it will show you what windows will pop up before your run.

If there are any errors, they will appear now and, sometimes, the software will ask you what to
do.
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d. If there are no errors, this generates a Run report... pop-up window that tells you how long the
automation process will take.

e. The simulated time log in the software will show you what will happen during the automation.
Ensure that it includes as many plates as you want it to with the proper experiments / imaging
settings. Clicking on the sections in the simulated time log will give you more details.
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21. Fix any problems that arise and repeat the Simulate assay step. Save your automation by clicking the
Phenix logo on the top-left of the screen and clicking Save or Save As...
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E0 platesworks™
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PerkinElmer

W  Method

Lastused Assays

.ﬂ Niew
ALMC_singleExp_rack.asy
_ Al_singleExp_rackasy
@ Open Demo.asy
|_Time_Incubatorasy
] Timelapse_test L oop_Incubatorasy
Save Al_singleExp_Inc_timecourse.asy
Al_singleExp_Inc.asy
StandardRack_singlePlate.asy
E SR Standardinc_sinalePlate_timecourse asy
;‘E Replay
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22. Click the Run assay button (single large play button) to start the automation.
a. Inthe Assay Wizard (green pop-up window), click Next to move through the windows.
i. Change the value for the PlateCount variables = [number of plates for that experiment /
imaging settings].
ii. Change the Experiment-ID and the Description to fit your experiment.

iii. Click Start.
b. There will be some beeps from the incubator and some machine noises before anything

happens. This is normal and not a problem. ©
c. After the process is complete, the system will generate a Run report... pop-up window that tells

you how long the automation process took and where the logfiles are.
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23. In the Clean up chevron, make sure there are no plates in the Phenix and remove your plate(s) from
the racks.

T i =T el

T o

Method Storage ranann Clean up Service

T=1&

Method Storage Process Clean up Service

Experiment: ALMC_singkExp_ncubator_ tmccourse
Assay: C-Platewords_6_10GUTuser Opora'assays: ALMC ALMC_smgleExp_meubator_tanecourse asy
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8 Depot Hotder e coe Tk, | slate same plae id sy = o B e awods
w1 e i i vypme o001 50209 103
OWi NG 1 i NyPhis_0002 [260209_102121V |

Look at and save your images

24. In the blue bar at the top of the screen, exit the remote session by clicking the ‘X’ symbol.

Minimize in top blue banner to

return to Harmony Desktop

NladtAlAlAauvlern Cavana
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25. On the Harmony computer, re-open the Harmony application. In the Run Experiment tab, change the

Control to Local. The images should be displayed in the Run Experiment tab.

@ Harmony 5.2

© harmony

PhenolOGIC

= ®

Setup Run Experiment Imag

Control Mode: |

Soan Mode:
Experiment;

Online Jobr

Local
Standard

ALMC_EMR_automationTe.

i Navigation n

—— ]

Plate

Bssayt

26. Save your images and their metadata using Write Archive... as normal.
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Create or edit an automation for plate(s) with a single experiment /
same imaging settings from the fixed plate rack

Set up Harmony experiment and load plate(s)

0. If you need to test imaging settings for this type of sample, insert your plate directly into the Phenix and
set up the imaging settings like normal.

1. Load plate(s) into the fixed plate rack, starting from the bottom. Position A1 in a well plate should be
front-left of the plate rack or closest to you (next to the 1 sticker).

2. In Harmony, in the Setup tab, load and set up your experiment, including the wells with your sample.
Save it. Write down the estimated time to run this experiment (found near the Save button).

@ Harmony 5.2
® harmony = ®
PhenolOGIC Setup Run Experiment Imag
Experiment: | ALMC_EMR_automationTe.. — | |} Nevigation 2
Plate Type: |96 PerinElmer CellCamer .. | {{ Denneayad lmagos
Aulofocus. | Two Peak (Defaul) o T
Obiective: | 20 Water NA1.0 =] sl =
OptMode | Harioiood | Confosal Loggr: | MessurementlLayout, o]
| B
Measuiement: max. < Tmin /mas. 20M8 =
100000860000,
0. Df  Temperstus Off 1900000000000
New Saven | Test (900000000000
- ENCN NN NN W Y

3. In Harmony, in the Run Experiment tab, in the upper-left corner, change the Control to Remote.

© Harmon 1y 5.2
@® harmony = ®
PhenolOGIC Setup Run Experiment Imag

Contiol Mode: [ Laeal | Lot iHarigation &

s |

ScanMade | Standard |

Esperiment | ALMC_EMR auomationTe.. | | = | | | Play

Assays |

Onling Job:

4. Minimize Harmony.
5. On the desktop, in the middle of the screen, double click the PlateWorks app. This will open a remote
session to the PlateWorks computer.

HIateVW BT

6. Inthe remote session, open the Start Plateworks app.

Shart
Platewworks

Load Harmony experiment into Plate\WWorks

7. In the PlateWorks program, at the top-right of the screen, click Service.

Method Storage Process Clean up




8. Right-click on OPA — Direct Mode On. In the pop-up window, click Query and then Initialize All. The
loading door on the top of the microscope should open and close.

9. Right-click on ROB — Direct Mode On. In the pop-up window, click /nitialize All. The robot hand should
open and close.

10. Right-click on RACK — Direct Mode On. In the pop-up window, click Initialize All.
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11. In the PlateWorks program, at the top-left of the screen, click the Phenix logo and then click Update.
This will make sure that your new Harmony experiment is available to the automation software.

Mathod  Storage racess Cleanup

26



L0 platemmorks™
>

PerkinEimar
«

ALMC_singleBap_rackasy

W Method  Storage Process Clean up

J Assay globals

Lastused Assavs

@ ALMC_sinaleBxp_rack.asy
Al_singleBxp_rackasy

@ Open Demo.asy
Al_Time_Incubator.asy
Timelapse_test Loop_Incubatorasy

E Save Al_singleExp_Inc_timecourse asy
Al _singleExp_Inc.asy

E StandardRack_singlePlate asy

~

o Standardine_singlePlate_timecourse asy Wethads

Methad  Entry methudl Exit methodl

m  Rela MyFlate
-
Zip logfiles
&t 1 RACK

o [ | oo | [ oo | !

Load and edit a pre-made automation

12. Load a previous automation by clicking the Phenix logo and using Open to find the
“ALMC_singleExp_rack” automation as a starting point.

Ld platemworks™
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Storage Process Clean up

J Assay globals
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3 e
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13. The Method chevron shows the current automation with the thick black vertical lines indicating a
movement by the robot arm.
a. If you need to change or add any components, click the left Components tab, and drag
components to the flow diagram.
RACK = fixed plate rack
BCR = bar code reader
OPA = Opera Phenix microscope

=Te el

Service

Method . — “Process Clean up
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Methods

Method Entry method | Exit method |

|
Check

1 MyPlate i

v

1 RACK

T

i@ GET_MEW PLATE

@ READ_BARCODE

Choose your experimert /imaging setings
Input the estimated time for the: experimert (from the Harmarry software).
| EXECUTE Owner: Palmer Lab Wethock ALMC_EMR _automationTesty EstDur: 1 min

@ WILSTE_PLATE

14. Above the flow diagram, there should be a white rectangle with a plate name (e.g., MyPlate). Click this

rectangle.
a. SourceCount = PlateCount (variable)

b. Adjust PlateType with the drop-down menu.

c. Adjust PlateName if you'd like... but write down the new name, because it will be necessary

later.

Methods

Miethod Entry method | Exit method |

|
Check

1 MyPlate i

v
1 RACK \
(|

T

i@ GET_MEW PLATE

i@ READ_BARCQDE

Choose your experimert / imaging seftings
INpUE the estimate time for the experiment (from the Harmany softwars).
2 EXECLITE Owmer: Paimer Lab Methock ALMC_EMR_autamationTesty EstDur: 1 min

@ WASTE_PLATE

Service
Propetties ]
SourceCount =PlateCount — \
PlateType PHI_CellCarrierss Utra A .
i Wi Plat

ame yvPlate -

PlateLayoLt N -
BatchSize ]
PlateTickRate 0=
BatchGap 0=

15. The first step should show RACK (component) | GET_NEW _PLATE (function). This will tell the

automation to grab a plate starting from Position 1.
16. Keep the BCR (component) | Read Barcode (function) step as the second step in the flow even if you
do not have barcodes on your plates. This will provide timestamps in the metadata.
17. The third step should be an OPA (component) | Execute (function) step.
a. Click on the Execute function and select the Experiment Owner and Experiment Name with the
drop-down menu. If your experiment is not there, repeat the steps from the prior section: “Load
Harmony experiment into PlateWorks”.
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b. Adjust Estimated duration to reflect the estimated time written down from Harmony with a little
extra time such that the measurement would not be aborted under normal circumstances (i.e., if
the estimated time in Harmony was 20 minutes, enter 40 minutes; if the estimated time in
Harmony was 60 minutes, enter 90 minutes). This value is for a timeout function to allow the
automation to continue progressing if the plate fails to image correctly.

c. Timeout warning tolerance = -1 (ignore warnings) or 110% (give warning after experiment takes
10% more time than expected)

d. Timeout error tolerance = -1 (default amount) or 110% (give error after experiment takes 10%
more time than expected)

Methadls

Method Entry method | Exit method | Check
1 Wyt
e e —
lo GET_MEW/_PLATE
1 RACK
l] le READ_BARCODE
2 - \
![ ) Choose your experiment fimaging seftings.
) Input the estimatedt tine for the experimert (from e Harmony softwars)
3 opa i@ EXECUTE Owrer: Palmer Lab Methoct ALMC_EMR_automationTesty] E<iDur: 1 min
!] o WASTE_PLATE
4 RACK
-

Pfuperﬁes

Mame

EXECUTE

DizplayMame

Experiment Owener

Palmer Lak

Experiment Name

b
Crwvner: $Experiment_Owner Method: $Experiment_Mame EstDur: $Estimated_duration >
-
-

ALMC_EMR_automationTest

Remark

USE THE DIRECT MODE TOOL To REFRESH THE LISTS!

Estimated duration

Timeout error tolerance

1 min
A% \

Timeout warning tolerance

-
-1 %

18. Finally, the fourth step should be a RACK (component) | WASTE _PLATE (function) step. This will tell
the automation that after this flow, this plate will not be used again.
19. Just above the flow diagram, click the top Entry method tab.
a. Make sure the component matches where you put your plate and the first step of your flow
diagram (RACK). It should only be one step.
b. Click the SET_INIT_STORAGE (function).

i
ii.
iii.
iv.
V.
Vi.
Vii.

viii.

Max plates = 14
No of plate groups = 1
Click the down arrow next to No of plate groups. Then click the down arrow next to Plate

group. Adjust the Plate type in the drop-down menu.

Change the Plate name if you'd like to... (make sure it's the same plate name as before!)
Start location = 1

No of plates = PlateCount (variable)

For fixed and mounted cells, Initial volume = 0. For fixed cells in PBS or for live cells in

media, input the proper volume in L.

Adjust Lid type.
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20. Click the Exit method tab, just above the flow diagram.
a. Make sure the component matches where you put your plate and the final step of your flow
diagram (RACK). It should only be one step.

Method “ Entry method  Exit methndi

Ertry method

-

1 RACK

-




Methods

Methndl Entry method H Exit method Check |

RACK

-

Exit methoct
= e

21. Near the top-right of the flow diagram, click the Check button to check for errors. Errors will appear in
the bottom-left corner of the screen.

a.

Methods

Address any errors and repeat this step until no errors appear.

Methudl Entry method H Exit method Check |

Exit method

-
RACK

-

Run an automation

22. Click the Storage chevron at the top of the screen.

a.
b.

On the left side of the screen, click the RACK icon where your plate(s) will be located/stored.
Near the bottom of the screen, there is a diagram of Plate locations. At the top of the column,
select get_put from the drop-down menu. This will allow the robot to get plates and put plates in
this column of the rack.

Highlight the position(s) in the column where you will put your plate(s). The position(s) should
turn blue.

Right-click — Set places for ‘[plate name]’. The position(s) should turn green.

Highlight the remaining position(s) in the column where there will not be plates. The position(s)
should turn blue.

Right-click — Set places as ‘unused’. The position(s) should turn grey. Setting these position(s)
as unused ensures that the robot will not put the plate back in a different position.
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23. Click the Process chevron at the top of the screen.

a. Click the Simulate assay button (computer screen with double arrows).

b. Inthe Assay Wizard (green pop-up window), click Next to move through the windows, changing
the PlateCount variable to match the number of plates that you want to run, and then click Start.
You should not have to change anything else in these windows for now, but it will show you what
windows will pop up before your run.

c. If there are any errors, they will appear now and, sometimes, the software will ask you what to
do.

d. If there are no errors, this generates a Run report... pop-up window that tells you how long the
automation process will take.

e. The simulated time log in the software will show you what will happen during the automation.
Ensure that it includes as many plates as you want it to. Clicking on the sections in the
simulated time log will give you more details.
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24. Fix any problems that arise and repeat the Simulate assay step. Save your automation by clicking the
Phenix logo on the top-left of the screen and clicking Save As... and labeling it as
[Lab]_[initials] description. Please, do not save over the original ALMC automation!

Method Storage - Process  Cleanup “Service

L0 plstemmorks™
»

PerkinElmer
%

w "~ Storage Process Clean up

J Assay lobals
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j Open Demo.asy
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25. Click the Run assay button (single large play button) to start the automation.
a. Inthe Assay Wizard (green pop-up window), click Next to move through the windows.
i. Change the PlateCount variable = [number of plates].
i. Change the Experiment-ID and the Description to fit your experiment.
ii. Click Start.
b. There will be some beeps from the incubator and some machine noises before anything
happens. This is normal and not a problem. ©
c. After the process is complete, the system will generate a Run report... pop-up window that tells
you how long the automation process took and where the logfiles are.
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26. In the Clean up chevron, make sure there are no plates in the Phenix and remove your plate(s) from
the rack.
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Method Storage Process Clean up Service

Experiment: ALMC_singhExp_rack
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Look at and save your images

27. In the blue bar at the top of the screen, exit the remote session by clicking the ‘X’ symbol.

28. On the Harmony computer, re-open the Harmony application. In the Run Experiment tab, change the
Control to Local. The images should be displayed in the Run Experiment tab.

@ Harmon iy 5.2
Phefiel SGIG Setup Run Experiment Imag
Control Mode: | Lae Efvavigation Py
i Standard | | Images ]
ScanMode | Standar {
Experiment Plate
Dnline Job: B ’—|

29. Save your images and their metadata using Write Archive... as normal.

34



35



Create or edit an automation for plates with two or more experiments /
different imaging settings from the fixed plate rack

Set up Harmony experiment and load plates

0. If you need to test imaging settings for this type of sample, insert your plate directly into the Phenix and

set up the imaging settings like normal.

1. Load plates into the fixed plate rack, starting from the bottom. Position A1 in a well plate should be

front-left of the plate rack or closest to you (next to the 1 sticker).

2. In Harmony, in the Setup tab, load and set up all your experiments, including the wells with your
sample. For each experiment, save it. For each experiment, write down the estimated time to run
the experiment (found near the Save button).

@ Harmony 5.2

®© harmony

PhenoLOGIC

= ®

Setup Run Experiment Imag

Experiment
Flate Type:
Aulolocus: | Twwo Peak (Defaulf)
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’
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CO.: Off Temperature: Off

New Save.. |

ALMC_EMR_sutomationTe...

96 PerkinElmer CellCarer ...

Sl

st

i Navigation n

| images

3. In Harmony, in the Run Experiment tab, in the upper-left corner, change the Control to Remote.

@ Harmony 5.2
® harmony = ®
FhenplCeiC Setup Run Experiment Imag
Cantrel Mode: Loeal | - i Navigation Py
Ima
Scan Mode Standard | oo A ges 1
Esperiment. | ALMC_EMR_automationTe Plate Ny

Onling Job:

4. Minimize Harmony.

5. On the desktop, in the middle of the screen, double click the PlateWorks app. This will open a remote

session to the PlateWorks computer.

Bssayi

6. Inthe remote session, open the Start Plateworks app.

Load Harmony experiment into Plate\WWorks

Start
Plateworks

7. In the PlateWorks program, at the top-right of the screen, click Service.
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Method Process Clean up Service

8. Right-click on OPA — Direct Mode On. In the pop-up window, click Query and then Initialize All. The
loading door on the top of the microscope should open and close.

9. Right-click on ROB — Direct Mode On. In the pop-up window, click /nitialize All. The robot hand should
open and close.

10. Right-click on RACK — Direct Mode On. In the pop-up window, click Initialize All.
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11. In the PlateWorks program, at the top-left of the screen, click the Phenix logo and then click Update.
This will make sure that your new Harmony experiments are available to the automation software.

" storage ‘Process Cleanup ‘Service
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Load and edit a pre-made automation

12. Load a previous automation by clicking the Phenix logo and using Open to find the
“ALMC_twoExp_rack” automation as a starting point.
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13. The Method chevron shows the current automation with the thick black vertical lines indicating a
movement by the robot arm.
a. If you need to change or add any components, click the left Components tab, and drag
components to the flow diagram.
RACK = fixed plate rack
BCR = bar code reader
OPA = Opera Phenix microscope

=Te el

Service

Method . — “Process Clean up
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ethod 1 Method 2| Ertry me(hndl Ezxit method Check

e

(0 GET_MEW_PLATE

1 RACK

m |® READ_BARCODE

2 BCR

182 chaose your experiment Jimaging settings for Exgeriment 1
€8 Input the estimated time for the Experiment 1 (from the Harmony software)
3 OPA P EXECUTE Owner. Palmer Lab Methad: ALWC_EMR_sutomationTestv EstDur: 1 min

| WASTE_PLATE

4 RACK

-

13. There should be a Method tab for each experiment/imaging setting. In the Method tab, above the flow
diagram, there should be a white rectangle with a plate name (e.g., MyPlate1). Click this rectangle.

a. SourceCount = PlateCountExp1 (variable) or PlateCountExp2 (variable)

b. Adjust PlateType with the drop-down menu.

d. Change PlateName if you'd like... but write down the new name, because it will be necessary
later.

c. Ifthere is not a Method tab for each experiment/imaging setting, right-click on the Method tab —
Add method to create a new Method tab. Build the same flow diagram in this new Method 1 tab
by dragging components, functions, and elements into the flow diagram.

Methods |

Method 1 Method 2| Ertry me(hndl Exit me(hndJ Check
.,
i@ GET_MEWY_PLATE
1 RACK
!] |@ READ_BARCODE
2 BCR
ﬂ &) choose your experiment /imaging seffings for Experimert 1

18 Inpu the estimated time for the Experiment 1 (from the Harmany software)
3 oPa P EXECUITE Owiner: Palmer Lah Methad: ALWC_EMR_sutomationTestél Estbur: 1 min

m | WASTE_PLATE

4 RACK

v

- ‘ L

Propetties J

SourceCourt =FlateCountExp1 4_?— \
PlateType PKI_CellCartierd_Litra =
Naime MyPlate] ‘\

PlateLayout ¥
BatchSize o -

PlateTickRate Osg

BatchGap Os

15. The first step should show RACK (component) | GET_NEW_PLATE (function). This will tell the
automation to grab a plate starting from Position 1.
16. Keep the BCR (component) | Read Barcode (function) step as the second step in the flow even if you
do not have barcodes on your plates. This will provide timestamps in the metadata.
17. The third step should be an OPA (component) | Execute (function).
a. Click on the Execute function and select the Experiment Owner and Experiment Name with the
drop-down menu. If your experiment is not there, repeat the steps from the prior section: “Load
Harmony experiment into PlateWorks”.
b. Adjust Estimated duration to reflect the estimated time written down from Harmony with a little
extra time such that the measurement would not be aborted under normal circumstances (i.e., if
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the estimated time in Harmony was 20 minutes, enter 40 minutes; if the estimated time in
Harmony was 60 minutes, enter 90 minutes). This value is for a timeout function to allow the
automation to continue progressing if the plate fails to image correctly.

c. Timeout warning tolerance = -1 (ignore warnings) or 110% (give warning after experiment takes
10% more time than expected)

d. Timeout error tolerance = -1 (default amount) or 110% (give error after experiment takes 10%
more time than expected)

|
Method Method 1 I Entry methodJ Exit mathudJ Check |
MyPiale1
v
I8 GET_NEW/_PLATE
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[ |
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2 BCR
1 N\
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[ |
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v
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| Experiment Cwner
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| Experiment Name
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| Remark

USE THE DIRECT MODE TOOL TO REFRESH THE LISTS!

| Estimated duration
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| Timeout etror tolersnce

TSN
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18. Finally, the fifth step should be a RACK (component) | WASTE_PLATE (function) step. This will tell the
automation that after this flow, this plate will not be used again, but that it should return to the fixed

plate rack.

19. Repeat this step for each Method tab (e.g., Method 1) that holds a different experiment/imaging setting.

Methads
Method 1 Method 2| Entry method | Exit methos |

Myl d
v
1 RACK

4 RACK

-

20. Just above the flow diagram, click the top Entry method tab.
a. Make sure the component matches where you put your plates and the first step of your flow
diagram (RACK). It should only be one step.
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b. Click the SET_INIT_STORAGE (function).
i. Max plates = 22

ii. No of plate groups = [number of different experiments/imaging settings]
ii. Click the down arrow next to No of plate groups. Then click the down arrow next to Plate group

1. Adjust the Plate type in the drop-down menu.

iv. Change the Plate name if you'd like to... (make sure it’'s the same plate name as before!)

v. Start location = 1
vi. No of plates = PlateCountExp1 (variable)

vii. For fixed and mounted cells, Initial volume = 0. For fixed cells in PBS or for live cells in media,

input the proper volume in L.
viii. Adjust Lid type.
ix. Repeat Steps 20biii — 20bvii for Plate group 2.

Methodls

Method 1 Method 2| Entry method | Exit methos |

MyPlatel
-
1 RACK \
i]\
2 BCR
i\,
3 =
i]\
4 RACK
v
Methods |
Method 1| Method 2 [[ Entry method  Exit method Check
Enttry method
-
{&) Input plate type and the number of plates o run
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-
Properties
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DisplayMame FRack_number, $Storage_type, Max: §hax_plates, groups:$io_of_Plate_oroup:
Rack numkber 1
\ Storage type get_put -
‘ Max plates 14
[w o of plate groups 2 e
ﬁ  Plate group 1 {"PHI_CellCarrieras_Ultra" "MyPlate1 "1 EvalString("PlateCourtExp1 ™0, ~ormal*’
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Initial wolume O G—
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21. Click the Exit method tab, just above the flow diagram.

a. Make sure the component matches where you put your plate and the final step of your flow

diagram (RACK).
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22. Near the top-right of the flow diagram, click the Check button to check for errors. Errors will appear in
the bottom-left corner of the screen.

Wethots

a. Address any errors and repeat this step until no errors appear.
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Run an automation

24. Click the Storage chevron at the top of the screen.

a. On the left side of the screen, click the RACK icon where your plates will be located/stored.

b. Near the top of the screen, there is a table of the “plates” that are used in the automation.

i. There should be as many “plates” as there are different experiments/imaging settings.
ii. If you need to add a “plate”, right-click — Add Plate.
iii. Adjust the plate types.

c. Near the bottom of the screen, there is a diagram of Plate locations. At the top of the column,
select get _put from the drop-down menu. This will allow the robot to get plates and put plates in
this column of the rack.

d. Highlight the position(s) in the first column where you will put your plates for Experiment 1. The
position(s) should turn blue.

e. Right-click — Set places for ‘[MyPlate1]’. The position(s) should turn green.

f. Repeat Steps 24d — 24e for the other experiments and Plate types (e.g., MyPlate2).

g. Highlight the remaining position(s) in the column where there will not be plates. The position(s)
should turn blue.

h. Right-click — Set places as ‘unused’. The position(s) should turn grey. Setting these position(s)
as unused ensures that the robot will not put the plate back in a different position.

T g e

25. Click the Process chevron at the top of the screen.
a. Click the Simulate assay button (computer screen with double arrows).
b. Inthe Assay Wizard (green pop-up window click Next to move through the windows, changing
the PlateCount variables to match the number of plates that you want to run in each experiment,
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and then click Start. You should not have to change anything else in these windows for now, but
it will show you what windows will pop up before your run.

c. Ifthere are any errors, they will appear now and, sometimes, the software will ask you what to
do.

d. If there are no errors, this generates a Run report... pop-up window that tells you how long the
automation process will take.

e. The simulated time log in the software will show you what will happen during the automation.
Ensure that it includes as many plates as you want it to with the proper experiments / imaging
settings. Clicking on the sections in the simulated time log will give you more details.

" Process Clean up

b =
Method Storage Process Clean up

26. Fix any problems that arise and repeat the Simulate assay step. Save your automation by clicking the
Phenix logo on the top-left of the screen and clicking Save As... and labeling it as
[Lab]_[initials] description. Please, do not save over the original ALMC automation!
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27. Click the Run assay button (single large play button) to start the automation.

a. Inthe Assay Wizard (blue pop-up window), click Next to move through the windows.
i. Change the value for the PlateCountExp1 variable = [number of plates in Experiment 1].
ii. Change the value for the PlateCountExp2 variable = [number of plates in Experiment 2].
iii. Change the Experiment-ID and the Description to fit your experiment.
iv. Click Start.

b. There will be some beeps from the incubator and some machine noises before anything

happens. This is normal and not a problem. ©
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c. After the process is complete, the system will generate a Run report... pop-up window that tells
you how long the automation process took and where the logfiles are.
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28. In the Clean up chevron, make sure there are no plates in the Phenix and remove your plates from the
incubator.
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Look at and save your images
29. In the blue bar at the top of the screen, exit the remote session by clicking the ‘X’ symbol.
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Minimize in top blue banner to
return to Harmony Desktop

30. On the Harmony computer, re-open the Harmony application. In the Run Experiment tab, change the
Control to Local. The images should be displayed in the Run Experiment tab.

® harmony = ®

PhenolOGIC Setup Run Experiment Imag

i Navigation n

e ]

Experiment. ALMC_EMR_automationTe. B

Plate ‘

Bssayi

Onling Job:

31. Save your images and their metadata using Write Archive... as normal.
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Create or edit an automation for plate(s) with a single experiment /
same imaging settings from the incubator

Set up Harmony experiment and load plate(s)

0. If you need to test imaging settings for this type of sample, insert your plate directly into the Phenix and
set up the imaging settings like normal.

1. Load plate(s) into the incubator. Remove the rack by grabbing the handle on the top of the rack and
rock it back and forth/pull toward you until it unclips from the holder. Insert plate(s) into the incubated
plate rack, starting from the bottom. Position A1 in a well plate should be back-right of the plate rack
when it is inserted into the holder (next to the 1 sticker).

2. In Harmony, in the Setup tab, load and set up your experiment, including the wells with your sample.
Save it. Write down the estimated time to run this experiment (found near the Save button).

@ Harmony 5.2
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3. In Harmony, in the Run Experiment tab, in the upper-left corner, change the Control to Remote.

@ Harmony 5.2
@ harmony = ®
PhenolOGIC Setup Run Experiment Imag
Control Mode: | Logal | i biogaon 1
—
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4. Minimize Harmony.
5. On the desktop, in the middle of the screen, double click the PlateWorks app. This will open a remote
session to the PlateWorks computer.

6. Inthe remote session, open the Start Plateworks app.

Start
Platewvorks

Load Harmony experiment into Plate\WWorks

7. In the PlateWorks program, at the top-right of the screen, click Service.
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Method 'siurage Pracess: Clean up Service

8. Right-click on OPA — Direct Mode On. In the pop-up window, click Query and then Initialize All. The
loading door on the top of the microscope should open and close.

9. Right-click on ROB — Direct Mode On. In the pop-up window, click /nitialize All. The robot hand should
open and close.

10. Right-click on INC — Direct Mode On. In the pop-up window, click Initialize All. The incubator should
beep a few times.
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11. In the PlateWorks program, at the top-left of the screen, click the Phenix logo and then click Update.
This will make sure that your new Harmony experiment is available to the automation software.

rathod Storage Process Clean up ‘Service
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Al _singleExp_Inc.asy

StandardRack_singlePlate asy

E Standardine_singlePlate_timecourse asy Methads

~

Methad  Entry methudl Exit methodl

m  Rela MyFlate
-
Zip logfiles
&t 1 RACK

o [ | o | [ oo | !

Save as .

Load and edit a pre-made automation

12. Load a previous automation by clicking the Phenix logo and using Open to find the
“ALMC_singleExp_incubator” automation as a starting point.

Ld platemworks™
>

PerkinElmer
b

Storage Process Clean up

J Assay globals

il Lastused Assays

ALMC_singleExp_rackasy
Al_singleBxp_rack asy
@ Open Demo asy
Al_Time_Incubatorasy
imelapse_test_Loop_lncubatorasy
E Save Al_singleExp_Inc_timecourse.asy
Al_singleBxp_lnc.asy
E StandardRack_singlePlate asy

L Standardinc_singlePlate_timecourse.asy Methads

Method Entry method | Exit method |

oy

- ZED) WyPlate
-

4 Zip logfiles

&: Bl 1 RACK
(|

[ Laogin H Optians l l Update ] [ Cloge ] l

L5 J

13. The Method chevron shows the current automation with the thick black vertical lines indicating a
movement by the robot arm.
a. If you need to change or add any components, click the left Components tab, and drag
components to the flow diagram.
INC = incubated plate rack
BCR = bar code reader
OPA = Opera Phenix microscope

=Te el

Service

Method Starage “Process Clean up
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Methods [

Method _Entry method | Exit method | Check

14. Above the flow diagram, there should be a white rectangle with a plate name (e.g., MyPlate). Click this
rectangle.
a. SourceCount = PlateCount
b. Adjust PlateType with the drop-down menu.
c. Adjust PlateName if you'd like... but write down the new name, because it will be necessary
later.

Methods [

Method _Entry method | Exit method | Check

Propetties J
i SourceCourt =PlAtECOUNT ~— \r
| PlateType PKI_CEIICarrierEIE_Uﬂ; b
| Mame htyPlate
| PlateLayout ‘\ -
| BatchSize 1]
| PlateTickRate s

BatchGap 0=

15. The first step should show INC (component) | GET_NEW _PLATE (function). This will tell the
automation to grab a plate starting from Position 1.

16. Keep the BCR (component) | Read Barcode (function) step as the second step in the flow even if you
do not have barcodes on your plates. This will provide timestamps in the metadata.

17. The third step should be an OPA (component) | Execute (function) step.

a. Click on the Execute function and select the Experiment Owner and Experiment Name with the
drop-down menu. If your experiment is not there, repeat the steps from the prior section: “Load
Harmony experiment into PlateWorks”.

b. Adjust Estimated duration to reflect the estimated time written down from Harmony with a little
extra time such that the measurement would not be aborted under normal circumstances (i.e., if
the estimated time in Harmony was 20 minutes, enter 40 minutes; if the estimated time in
Harmony was 60 minutes, enter 90 minutes). This value is for a timeout function to allow the
automation to continue progressing if the plate fails to image correctly.
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c. Timeout warning tolerance = -1 (ignore warnings) or 110% (give warning after experiment takes
10% more time than expected)

d. Timeout error tolerance = -1 (default amount) or 110% (give error after experiment takes 10%
more time than expected)

Methods [

Method Entry method | Exit method | Check
MMMMMM _
—‘]v
- lo GET_NEW.PLATE
(«)
i
acr

Propetties ]

| Name EXECLITE ~

| Displayhame Crwvner: $Experiment_Owner Method: $Experiment_Mame EstDur: $Estimated _duration >

| Experiment Owener Palmer Lak -
| Expetimert Name ALMC_EMR_automationTest 3 _v
| Remark USE THE DIRECT MODE TOOL TO REFRESH THE LISTS!

| Estimated duration Tmin g

| Timeout ettor-tolerance A% \

| Timeout warning tolerance (-1 % -

18. Finally, the fourth step should be an INC (component) | WASTE _PLATE (function) step. This will tell the
automation that after this flow, this plate will not be used again, but that it should return to the incubator.
19. Just above the flow diagram, click the top Entry method tab.
a. Make sure the component matches where you put your plate and the first step of your flow
diagram (INC). It should only be one step.
b. Click the SET_INIT_STORAGE (function).
i. Max plates = 22
ii. No of plate groups = 1
iii. Click the down arrow next to No of plate groups. Then click the down arrow next to Plate
group. Adjust the Plate type in the drop-down menu.
iv. Change the Plate name if you'd like to... (make sure it’'s the same plate name as before!)
v. Start location =1
vi. No of plates = PlateCount (variable)
vii. For live cells in media, input the proper volume in pL.
viii. Adjust Lid type.

Methods

Method Entry method | Exit method |
o
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Miethocts |
Method || Entry method  Exit method | Check |

Ertry method

-

|Entry method

5} Input plate type and the number of plates to run

1 ING b SET_INIT_STORAGE 1, get_put, Max: 22, groups:1

- =

Service
Properties |
Mame SET_IMIT_STORAGE
DisplayMame FRack_number, $5torage_type, MaxiMax_plates, groups: $Mo_of_Plate_agroups
Rack number 1
Storage type ge’uout/ W
Wax plates 22 4
w o of plate groups 1 bd
b wPlate group 1" PRI_CellCarrieras Ukrs" "WyPlate” 1 EvalString("PlateCount™), 0, "norma"
Plate type PRI_CelCarrierds_Litra -_v
Plate name Wy Plate
Start location 1
Mo of plates =PlateCount - —
Initial wolume O G,
Lid type NONME] G — i
» Mame List ] b

20. Click the Exit method tab, just above the flow diagram.
a. Make sure the component matches where you put your plate and the final step of your flow
diagram (INC). It should only be one step.

Methocls:
tlethod ” Entry method  Exit method l

Enitry metho

= \
'
w

Methods
Methudl Entry method " Exit method Check !

Exit methact

-

|Exit method

1 NG

-

21. Near the top-right of the flow diagram, click the Check button to check for errors. Errors will appear in
the bottom-left corner of the screen.
a. Address any errors and repeat this step until no errors appear.

Methods
Methndl Entry methad II Exit method Check !

Exit method

-

Exit method

1 NS

-
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[@recort

Run an automation

22. Click the Storage chevron at the top of the screen.

a.
b.

On the left side of the screen, click the INC icon where your plate(s) will be located/stored.
Near the bottom of the screen, there is a diagram of Plate locations. At the top of the column,
select get _put from the drop-down menu. This will allow the robot to get plates and put plates in
this column of the rack.

Highlight the position(s) in the column where you will put your plate(s). The position(s) should
turn blue.

Right-click — Set places for ‘[plate name]’. The position(s) should turn green.

Highlight the remaining position(s) in the column where there will not be plates. The position(s)
should turn blue.

Right-click — Set places as ‘unused’. The position(s) should turn grey. Setting these position(s)
as unused ensures that the robot will not put the plate back in a different position.

If there are no plates in the second column, select unused from the drop-down menu at the top
of the column.
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‘Service

23. Click the Process chevron at the top of the screen.

a. Click the Simulate assay button (computer screen with double arrows).

b. Inthe Assay Wizard (blue pop-up window), click Next to move through the windows, changing
the PlateCount variable to match the number of plates that you want to run, and then click Start.
You should not have to change anything else in these windows for now, but it will show you what
windows will pop up before your run.

c. If there are any errors, they will appear now and, sometimes, the software will ask you what to
do.

d. If there are no errors, this generates a Run report... pop-up window that tells you how long the
automation process will take.

e. The simulated time log in the software will show you what will happen during the automation.
Ensure that it includes as many plates as you want it to. Clicking on the sections in the
simulated time log will give you more details.
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24. Fix any problems that arise and repeat the Simulate assay step. Save your automation by clicking the
Phenix logo on the top-left of the screen and clicking Save As... and labeling it as
[Lab]_[initials] description. Please, do not save over the original ALMC automation!

maathod 0 Process  Cleanup Service

Ui platemworks™
>

PerkinElmer
b

ALMC_singleExp_rackasy

Storage Process Clean up

J Assay globals

i“ Lastused Assays
ALMC_singleExp_rackasy
Al_singleBxp_rack asy
Open Demo asy
Al_Time_Incubatorasy

TimgMpse_test_Loop_lncubatorasy
E Save WeingleExp_Inc_timecourse.asy
Al_singleBxp_lnc.asy
E StandardRack_singlePlate asy

A Standardinc_singlePlate_timecourse.asy Methads _
Method Entry method | Exit method |

oy
- ZED) MyPlate

-

Zip lngfiles

<

1 RACK
(|

Do (e ] Comm [om I

25. Click the Run assay button (single large play button) to start the automation.
a. Inthe Assay Wizard (green pop-up window), click Next to move through the windows.
i. Change the PlateCount variable = [number of plates].
ii. Change the Experiment-ID and the Description to fit your experiment.
iii. Click Start.
b. There will be some beeps from the incubator and some machine noises before anything
happens. This is normal and not a problem. ©
c. After the process is complete, the system will generate a Run report... pop-up window that tells
you how long the automation process took and where the logfiles are.
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PurkinEimar
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26. In the Clean up chevron, make sure there are no plates in the Phenix and remove your plate(s) from
the incubator.

T= o

T T

~ -
Method Storage Procass Clean up Service
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Method Storage Process Clean up Service

Experiment: ALMC_singhExp_rack
Asaay: C:Platewocks_6_10/GUluser Opers'aseays ALMCIALMEsinghExpy rack asy

0 Plates and 0 Lids were kf onthe systemy.

Plate Occupancy Flagged Plates
oW1 RACK 1 1 MyPhie_ot01 [360109_113106-V

Look at and save your images

27. In the blue bar at the top of the screen, exit the remote session by clicking the ‘X’ symbol.

28. On the Harmony computer, re-open the Harmony application. In the Run Experiment tab, change the
Control to Local. The images should be displayed in the Run Experiment tab.

@ Harmony 5.2
® harmony =k ®
PhenolOGIC Setup Run Experiment Imag
Control Mode: | Logal | e i Havigation 2
| Images ]
Sean Made: ; |
Expsriment [ ALMCLEMF, attomefionTe: ] | o) Plate
riine Job: Bssayi

29. Save your images and their metadata using Write Archive... as normal.
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Create or edit an automation for plates with a single experiment / same
imaging settings from the incubator with timelapse imaging

Set up Harmony experiment and load plates

0.

If you need to test imaging settings for this type of sample, insert your plate directly into the Phenix and
set up the imaging settings like normal.

Load plate(s) into the incubator. Remove the rack by grabbing the handle on the top of the rack and

rock it back and forth/pull toward you until it unclips from the holder. Insert plate(s) into the incubated
plate rack, starting from the bottom. Position A1 in a well plate should be back-right of the plate rack
when it is inserted into the holder (next to the 1 sticker).

In Harmony, in the Setup tab, load and set up your experiment, including the wells with your sample.
Save it. Write down the estimated time to run this experiment (found near the Save button).

@ Harmony 5.2
® harmony = ®
PhenolOGIC Setup Run Experiment Imag
Experiment | ALMC_EMR_automationTe .| |i Nevigation =
Plate Type: | 96 PerkinElmer CellCamr i il
Aulofocus. [[Two Peals (Defaul) ~ -
Objective 20 Water, NA 1.0 = e )
! |
Opt Mode +Coniecol | Confocal e [Mieasuementioyout -
CameraROL | 21602160 i 23 45 87 8 s omn
' P 006000006006
- ’ S Suelssseensee
Measuiement: max. < Tmin / max. 20MB 5
jessassensess
R P —— 999006000000
AAARSRARASAARARAAN

In Harmony, in the Run Experiment tab, in the upper-left corner, change the Control to Remote.

@ Harmony 5.2
® harmony = ®
Thenl e Setup Run Experiment Imag
Contiol Mode: | Logal | 2 i Navigation Py
ScanMods | Standard | Fiecioo ‘& ]

Plate Ny

Bssayt

Experiment: ALMC_EMR_automationTe...

Online Jobr

Minimize Harmony.
On the desktop, in the middle of the screen, double click the PlateWorks app. This will open a remote
session to the PlateWorks computer.

In the remote session, open the Start Plateworks app.

Start
Platewvorks

Load Harmony experiment into Plate\WWorks

7.

In the PlateWorks program, at the top-right of the screen, click Service.
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Method Process Clean up Service

8. Right-click on OPA — Direct Mode On. In the pop-up window, click Query and then Initialize All. The
loading door on the top of the microscope should open and close.

9. Right-click on ROB — Direct Mode On. In the pop-up window, click /nitialize All. The robot hand should
open and close.

10. Right-click on INC — Direct Mode On. In the pop-up window, click Initialize All. The incubator should
beep a few times.

(B ovnora - eecue =
or
o

© | Connecttoprovider @ IMITIALIZE ALL ?
Por
U
Check Sensarstatus T InitPos User: Opera [User]
5 = - Adjustment ———————————————
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Timeout Warning tolerance G

| oW1 coee
]
R

0B OPA, RACK I

Cycles 1
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Ei=
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ASTE_PLATE Plate_ID=(R,In;

e
n=SHOW HANDLER. END doration=
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11. In the PlateWorks program, at the top-left of the screen, click the Phenix logo and then click Update.
This will make sure that your new Harmony experiment is available to the automation software.

Storage Process Clean up Service
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L8 platewarks™
>

PerkinEimer
b

ALMC_singleBxp_ra

Method  Storage Process Clean up

J Assay gobals

Lastused Assavs

ALMC_sinaleBxp_rack.asy
Al_singleBxp_rackasy
Open Demo.asy
Al_Time_Incubator.asy
Timelapse_test Loop_Incubatorasy
Save Al_singleExp_Inc_timecourse asy
Al _singleExp_Inc.asy
StandardRack_singlePlate asy

o Standardine_singlePlate_timecourse asy Wethads

Methad  Entry methudl Exit methodl

Replay MyFlate
-
Zip logfiles
&: 1 RACK

v (o | omn | [ !

wO @O Do

.

Load and edit a pre-made automation

12. Load a previous automation by clicking the Phenix logo and using Open to find the
“ALMC_singleExp_incubator_timecourse” automation as a starting point.

L8 plateiworks™
>

PerkinElmer
b

Process Clean up

J Assay globals

8 Lastused Assays
3 e
ALMC_singleExp_rackasy

Al_singleBxp_rack asy

Open Demo asy
W\ncubatmasy

Timelapse_test_Loop_lncubatarasy
E Save Al_singleExp_Inc_timecourse.asy
Al_singleBxp_lnc.asy
E StandardRack_singlePlate asy

L Standardinc_singlePlate_timecourse.asy Methads

Method Entry method | Exit method |

~JE
= Replay MiyPlate
-
4 Zip logfiles
&: Bl 1 RACK
[ Laogin H Optians l l Update ] [ Cloge ] l
L5

13. In Method chevron, the Method tab shows the current automation with the thick black vertical lines
indicating a movement by the robot arm and the thin blue vertical arrows indicating a loop.
a. If you need to change or add any components, click the left Components tab, and drag
components to the flow diagram.

INC = incubated plate rack
BCR = bar code reader
OPA = Opera Phenix microscope

b. If you need to add loops, click the left ProgElements tab and drag the Loop (element) to a

component on the flow diagram. Loops can then be dragged to the final component of the loop

to complete the loop.
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Methods:

I

| Method  Entry method ‘ Exit melhud]

Check |

MyPlate
S e
{ i@ GET_MEWY PLATE
1 N
m {@ READ_BARCODE
2 BCR

HiEn SetTimeStamp
{f) Change the Owner and the Method to your experiment
[@ EXECUTE Owvner: Palmer Lak Method: ALMC_EMR_sutomationTest] EstDur: =Estimated_Read,

%§ WaitTimeStamp =60*(rterval - Plate_Transit_Time), {}

2% WaitTimeStamp =50%Interval, {}

it SetTimeStamp

@ Change the Crner and the Method to your experiment

i@ EXECUTE Owwner: Palmer Lab Method: ALMC_EMR_automationTesti EstDur: =Estimated_Read

@ VWASTE_PLATE

14. Above the flow diagram, there should be a white rectangle with a plate name (e.g., MyPlate). Click this

rectangle.
a. SourceCount = PlateCount (variable)
b. Adjust PlateType with the drop-down menu.
c. Change PlateName if you'd like... but write down the new name, because it will be necessary

later.

d. BatchSize = CalculatedBatchSize (variable)

e. BatchGap = ((CalculatedBatchSize *Estimated Read_Time) + ((Number_of _Timepoints —

1)*Interval))*60

Methods:

I

| Method  Entry method ‘ Exit melhud]

Check |

b4

1 IR

MyPlate

N

mewe

@ GET_MEW/_PLATE

{@ READ_BARCODE

2 BCR
ﬂ Fifn SetTimeStamp
@ Change the Cvner and the Method to your experiment
3 OPA & EXECUTE Gwvner: Palmer Lab Method: ALMC_EMR_automstionTestyl EstDur: =Estimated.Read

5 waitTimeStamp =60*(Interval - Plate_Transit_Time), {1

5% WaltTimeStamp =E0%nterval, {}

Fin SetTimeStamp

2 ehange the Owner and the Method to your experimert

ji® EXECUTE Owvner: Palmer Lab Method: ALMWMC_EMR_automationTest] EstDur: =Estimated_Readd,

& WASTE_PLATE
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Service

Properties !
! SourceCount =PlateCourt G— \
| PlateType PRI_CelCarrier36_Litra rv
i Mame My Plate G ——
| PlateLayout -
i BatchSize =CalculstetBAChEITE. G r—
| PlateTickRats \ 0z
[ BatchGap =([CalculstedBatchSize * Estimated _Read_Time) + ((Mumber_of_Timepoints - 1)

15. The first step should show INC (component) | GET_NEW _PLATE (function). This will tell the
automation to grab a plate starting from Position 1.

16. Keep the BCR (component) | Read Barcode (function) step as the second step in the flow even if you

do not have barcodes on your plates. This will provide timestamps in the metadata.

17. The third step should be an OPA (component) | SetTimeStamp (element), Execute (function) step to

start a timer and to image the plate for the first time.

a. Click on the Execute function and select the Experiment Owner and Experiment Name with the

drop-down menu. If your experiment is not there, repeat the steps from the prior section: “Load
Harmony experiment into PlateWorks”.

b. Estimated duration = Estimated_Read_Time (variable)

c. Timeout warning tolerance = -1 (ignore warnings) or 110% (give warning after experiment takes

10% more time than expected)

d. Timeout error tolerance = -1 (default amount) or 110% (give error after experiment takes 10%

more time than expected)

hiethacls:

JZ

| Method  Entry methnd! Euit methndi

Check ||

MyPlate

p=s

1 [ NC

—

_

@ GET_NEWY_PLATE

@ READ_BARCODE

FiEn SetTimeStamp
{32 Change the Owner and the Method to your experiment

i@ EXECUTE Owener: Palmer Lak Methoct ALMC_EMR_automationTestw EstDur: =Estimated_Read!,

2 \sitTimeStamp =50%(Interval - Plate_Transit_Time), {}

ZE waitTimestamp =60%nterval, {}
BiE SetTimeStamp
@ Change the Ovwner and the Method to your experiment

i EXECLITE Owvner: Palmer Lab Method: ALMC_EMR_automationTestwy EstDur: =Estimated_Rear!

@ WASTE_PLATE
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Service

FProperties i
Mame EXECUTE

| Dizplayhame Owernier: §Experiment_Owener Method: $Expetiment_Mame EstDur; M‘uated_dt
Experiment Owner Palmer Lak e

| Experiment bame ALMC_EME_automstionTestvi_4Ch x
Remark USE THE DIRECT MODE TOOL TO REFRESH THE LISTS!

| Estimated durstion =Estimated_FRead_Time
Timeout errar tolerance -1 %
Timeout wwarning tolerance (-1 %

18. The fourth step should show an INC (component) | WaitTimeStamp (element) step to incubate the plate
for the desired period of time in the incubator before moving the plate to the Phenix for imaging.

a. WaitTimeStamp = 60*(Interval — Plate_Transit_Time), {}

19. The fifth step should be an OPA (component) | WaitTimeStamp (element), SetTimeStamp (element),
Execute (function) step to incubate the plate for any remaining time of the desired period of time before
imaging it again.

a. WaitTimeStamp = 60*Interval, {}

b. Click on the Execute function and select the Experiment Owner and Experiment Name with the
drop-down menu. If your experiment is not there, repeat the steps from the prior section: “Load
Harmony experiment into PlateWorks”.

Estimated duration = Estimated_Read_Time (variable)

Timeout warning tolerance = -1 (ignore warnings) or 110% (give warning after experiment takes

10% more time than expected)

e. Timeout error tolerance = -1 (default amount) or 110% (give error after experiment takes 10%
more time than expected)

oo

Properties i
Matme EXECUTE

| Dizplayhame Ovenier: FExperiment_Owener Method: $Experiment_Mame EztDur: Mated_dl
Experiment Owner Palmer Lab A .

| Experiment Mame ALMC_EMRE_automstionTest_4Ch -
Remark USE THE DIRECT MODE TCOL TO REFRESH THE LISTS!

| Estimated durstion =Estimated_Read_Time
Timeout errar tolerance -1 % \
Timeout warning talerance |-1 %

20. There should be a Loop that connects from Step 3 (OPA | StartTimeStamp, Execute) to Step 5 (OPA |
WaitTimeStamp, StartTimeStamp, Execute).
a. Loops = Number_of_Timepoints (variable)
21. Finally, the sixth step should be an INC (component) | WASTE PLATE (function) step. This will tell the
automation that after this flow, this plate will not be used again, but that it should return to the incubator.
22. Just above the flow diagram, click the top Entry method tab.
a. Make sure the component matches where you put your plate and the first step of your flow
diagram (INC). It should be two steps.
b. Click the SET_INIT_STORAGE (function).

62



i. Max plates = 22
ii. No of plate groups = 1

ii. Click the down arrow next to No of plate groups. Then click the down arrow next to Plate

group. Adjust the Plate type in the drop-down menu.

iv. Change the Plate name if you'd like to... (make sure it's the same plate name as

before!)
v. Start location = 1

vi. No of plates = PlateCount (variable)
vii. For live cells in media, input the proper volume in pL.

vii. Adjust Lid type.

Methads

Method Entry method | Exit method [

P

1

- F

-

\

hiethods

|

Method || Entry method  Exit method |

Check

Entry method

-

1 e [

Entry method

[4&) Input the number of plates

» SET_INIT_STORAGE 1, get_put, Max 22, groups:1
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Properties |

Marme SET_IMIT_STORAGE
DizplayMame FRack_number, Fstorage_type, Max Sax_plates, groups: Sho_of_Plate_groups
Rack number 1
Storage type ge’uout, x
\ Max plates 22 ‘,’
!v Mo of plate groups 1 r 4 X
* Flate group 1'PRI_CellCarrierdg_Uitra" "MyPlate” 1 EvalString"PlateCount™) 1 DD,"HW
Plate type PKI_CEIICarrierEIB_UItra X
Plste name Wy Plate
Start location 1 =~
Mo of plates =PlateCount « —
Initisl wolume 100 pI\
Lid type narmal i ¥
p Mame List 0 b

23. Click the Exit method tab, just above the flow diagram.
a. Make sure the component matches where you put your plate and the final step of your flow
diagram (INC).

Methods
ethod || Entry method  Exit methndi
Entry method |
-
1 INC
2 INC
b
Methads |
Methndl Entry methad II Exit method Check !
Exit method
-
1 NG

-

24. Near the top-right of the flow diagram, click the Check button to check for errors. Errors will appear in
the bottom-left corner of the screen.
a. Address any errors and repeat this step until no errors appear.

Methods
Methudl Entry method " Exit method Check !

Exit methact

-

|Exit method

1 NG

-




Run an automation

25. Click the Storage chevron at the top of the screen.

a.
b.

On the left side of the screen, click the INC icon where your plates will be located/stored.

Near the bottom of the screen, there is a diagram of Plate locations. At the top of the column,
select get_put from the drop-down menu. This will allow the robot to get plates and put plates in
this column of the rack.

Highlight the position(s) in the column where you will put your plates. The position(s) should turn
blue.

Right-click — Set places for ‘[plate name]’. The position(s) should turn green.

Highlight the remaining position(s) in the column where there will not be plates. The position(s)
should turn blue.

Right-click — Set places as ‘unused’. The position(s) should turn grey. Setting these position(s)
as unused ensures that the robot will not put the plate back in a different position.

If there are no plates in the second column, select unused from the drop-down menu at the top
of the column.
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Method Storage Process Clean up

26. Click the Process chevron at the top of the screen.

a. Click the Simulate assay button (computer screen with double arrows).

b. Inthe Assay Wizard (green pop-up window), click Next to move through the windows, changing
the PlateCount variable to match the number of plates that you want to run, changing the
Number_of Timepoints variable to match the number of timepoints that you want, changing the
Estimated Read_Time variable and then click Start. You should not have to change anything
else in these windows for now, but it will show you what windows will pop up before your run.

i. Adjust Estimated_Read_Time to reflect the estimated time written down from Harmony
with a little extra time such that the measurement would not be aborted under normal
circumstances (i.e., if the estimated time in Harmony was 20 minutes, enter 40 minutes;
if the estimated time in Harmony was 60 minutes, enter 90 minutes). This value is for a
timeout function to allow the automation to continue progressing if the plate fails to
image correctly.

c. Ifthere are any errors, they will appear now and, sometimes, the software will ask you what to
do.

d. If there are no errors, this generates a Run report... pop-up window that tells you how long the
automation process will take.

e. The simulated time log in the software will show you what will happen during the automation.
Ensure that it includes as many plates as you want it to and that the timecourse looks correct.
Clicking on the sections in the simulated time log will give you more details.
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27. Fix any problems that arise and repeat the Simulate assay step. Save your automation by clicking the
Phenix logo on the top-left of the screen and clicking Save As... and labeling it as
[Lab]_[initials] description. Please, do not save over the original ALMC automation!

T plammmants T= o s
>

" Process  Cleanup ‘Service

Ld platesworks™
>

PerkinElmer
b

o > Storage

B Lastused Assays
[ s
ALMC_singleBExp_rack asy

> Al_singleExp_rack.asy
= ] Open Dermo.asy

Al_Time_lncubatarasy

Al_singleExp_Inc_timecourse.asy
Al_singleExp_Inc.asy
StandardRack_singlePlate.asy
Save as
Standardinc_singlePlate_timecourse.asy

~ ol
- Replay

@?’; Zip logfiles

Timelapse_test_Loop_Incubatorasy
E Save

o (o | [ | [ ]

. J

28. Click the Run assay button (single large play button) to start the automation.
a. Inthe Assay Wizard (green pop-up window), click Next to move through the windows.
i. Change the PlateCount variable = [number of plates].
ii. Change the Number_of Timepoints variable = [number of timepoints].
iii. Change the Estimated Read_Time variable = [estimated time to image your plate once]
iv. Change the Experiment-ID and the Description to fit your experiment.
v. Click Start.
b. There will be some beeps from the incubator and some machine noises before anything
happens. This is normal and not a problem. ©
c. After the process is complete, the system will generate a Run report... pop-up window that tells
you how long the automation process took and where the logfiles are.

T =l
Assay (AL gingle ] Cureniuzer - Dgers

Method Storage Process  Cleanup

el | Fi b Pres st 10012008 123900 |

Wi plee | Wi st | A ple | Cuu. | Watng famang] rocki | Eron
LIS SN ] [

[T
[ e e mi 1 1
Pt - Sonims Rasie - [F) foom e (CJ2amas | (4]t Stn 1 - (W Aan Hon - | Doy unie -

n s Wi ns em ouzs
T A I s AT Y00 T T JE g g g g i T T O el L1 bl i
= oo I I It I 1 I Il TiE

67



29. In the Clean up chevron, make sure there are no plates in the Phenix and remove your plates from the
incubator.

e [T o

Method Storage Brnans Clean up Service

e [= T sl

Method Storage Process Clean up Service

Experiment: ALMC_singhExp_rack
Asaay: C:Platewocks_6_10/GUluser Opers'aseays ALMCIALMEsinghExpy rack asy

0 Plates and 0 Lids were kf onthe systemy.

Plate Occupancy Flagged Plates
oW1 RACK 1 1 MyPhie_ot01 [360109_113106-V

Look at and save your images

30. In the blue bar at the top of the screen, exit the remote session by clicking the ‘X’ symbol.

31. On the Harmony computer, re-open the Harmony application. In the Run Experiment tab, change the
Control to Local. The images should be displayed in the Run Experiment tab.

@ Harmony 5.2
® harmony = ®
PhenolOGIC Setup Run Experiment Imag
ContiolMode: [ Losal | _ Hoc i biogato 1
| Images ]
ScanMods [ |
Evperinent | ALMC_EMR sttomationTe..® | | Plats
Oriine Jobx Bt
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32. Save your images and their metadata using Write Archive... as normal.

Create or edit an automation for plates with two or more experiments /
different imaging settings from the incubator

Set up Harmony experiment and load plates

0.

If you need to test imaging settings for this type of sample, insert your plate directly into the Phenix and
set up the imaging settings like normal.

Load plates into the incubator. Remove the rack by grabbing the handle on the top of the rack and rock
it back and forth/pull toward you until it unclips from the holder. Insert plate(s) into the incubated plate
rack, starting from the bottom. Position A1 in a well plate should be back-right of the plate rack when it
is inserted into the holder (next to the 1 sticker).

In Harmony, in the Setup tab, load and set up all your experiments, including the wells with your
sample. For each experiment, save it. For each experiment, write down the estimated time to run
the experiment (found near the Save button).

@ Harmony 5.2
® harmony = ®
PhenoLOGIC Setup Run Experiment Imag
Experiment | ALMC_EMR_automationTe .| |i Nevigation =
Plate Type: | 96 PerkinElmer CellCamr i il
Aulofocus. [[Two Peals (Defaul) ~ Pl
Objective: 20 Water, NA 1.0 = e i
! ! |
Opt. Mode, riLanfucel [ Confocd Layer: | Measurement Layout -
CameraROL | 21602160 /‘Zlﬁiﬁ'yag'-)uu
' " 006000006006
- || HERRRed
Measuiement: max. < Tmin / max. 20MB 5
eSeassansast
R P —— 1999006000000
AAARSRARASAARARAAN

In Harmony, in the Run Experiment tab, in the upper-left corner, change the Control to Remote.

@ Harmony 5.2
® harmony =t ®
PhenolOGIC Setup Run Experiment Imag
Control Mode: | Losal | foic i biogaon 1
- W Images
ScanMods | Standard | Fiecioo N }
Experiment | ALMC_EMR_automationTe. . Plate
Oriine doks Loy

Minimize Harmony.
On the desktop, in the middle of the screen, double click the PlateWorks app. This will open a remote
session to the PlateWorks computer.

In the remote session, open the Start Plateworks app.

Start
Platewvorks
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Load Harmony experiment into Plate\WWorks

T plomaats

® e [ =T [S—

Method  Storage Pracess “Cleanup

7. Inthe PlateWorks program, at the top-right of the screen, click Service.

STeE]

8. Right-click on OPA — Direct Mode On. In the pop-up window, click Query and then Initialize All. The
loading door on the top of the microscope should open and close.
9. Right-click on ROB — Direct Mode On. In the pop-up window, click /nitialize All. The robot hand should
open and close.
10. Right-click on INC — Direct Mode On. In the pop-up window, click /nitialize All. The incubator should

beep a few times.
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11. In the PlateWorks program, at the top-left of the screen, click the Phenix logo and then click Update.

This will make sure that your new Harmony experiments are available to the automation software.

Mathod Process Service

" storage

Clean up
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PerkinEimar
«

ALMC_singleBap_rackasy

W Method  Storage Process Clean up

J Assay globals

Lastused Assavs

@ ALMC_sinaleBxp_rack.asy
Al_singleBxp_rackasy

@ Open Demo.asy
Al_Time_Incubator.asy
Timelapse_test Loop_Incubatorasy

E Save Al_singleExp_Inc_timecourse asy
Al _singleExp_Inc.asy

E StandardRack_singlePlate asy

~

o Standardine_singlePlate_timecourse asy Wethads

Methad  Entry methudl Exit methodl

m  Rela MyFlate
-
Zip logfiles
&t 1 RACK

o [ | [ | [ oo | !

Load and edit a pre-made automation

12. Load a previous automation by clicking the Phenix logo and using Open to find the
“ALMC_twoExp_incubator” automation as a starting point.

Ld platemworks™
>

PerkinElmer
b

Storage Process Clean up

J Assay globals

8 Lastused Assays
3 e
ALMC_singleExp_rackasy

Al_singleBxp_rack asy

Open Demo asy
- Incubatorasy

Timelapse_test_Loop_lncubatarasy
E Save Al_singleExp_Inc_timecourse.asy
Al_singleBxp_lnc.asy
E StandardRack_singlePlate asy

L Standardinc_singlePlate_timecourse.asy Methads

Method Entry method | Exit method |

oy

- ZED) WyPlate
-

4 Zip logfiles

&: Bl 1 RACK
(|

[ Laogin H Optians l l Update ] [ Cloge ] l

L5 J

13. In the Method chevron, the Method tab shows the current automation with the thick black vertical lines
indicating a movement by the robot arm.
a. If you need to change or add any components, click the left Components tab, and drag
components to the flow diagram.
INC = incubated plate rack
BCR = bar code reader
OPA = Opera Phenix microscope

=Te el

Service

Method . “Process Clean up
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tethods

f
Methad 1 MelhudZ] Entry melhud] Exit method Check ||
w 1

( & GET_MEW_PLATE
1 l INC l

[
l] @ READ_BARCODE

ﬂ %) Choose your experiment ¢ imaging settings for Experimert 1
Input the estimated tine for the Experiment 1 (from the Harmony software).
(@ EXECUTE Qwner: Palmer Lab Methodt ALMC_EMR_automationTesti EstDur: 1 min

I
!] @ WASTE_PLATE

®

|

14. There should be a Method tab for each experiment/imaging setting. In the Method tab, above the flow
diagram, there should be a white rectangle with a plate name (e.g., MyPlate1). Click this rectangle.

a. SourceCount = PlateCountExp1

b. Adjust Plate type with the drop-down menu.

f. Change PlateName if you'd like... but write down the new name, because it will be necessary
later.

c. Ifthere is not a Method tab for each experiment/imaging setting, right-click on the Method tab —
Add method to create a new Method tab. Build the same flow diagram in this new Method 1 tab
by dragging components, functions, and elements into the flow diagram.

tethods ”
Mathod 1 Methad 2| Entry method | Exit method |

Check ||
MyFlate! _\
u \ |

( & GET_MEW_PLATE
1 l INC l

\ @ READ_BARCODE

%) Choose your experiment ¢ imaging settings for Experimert 1
Input the estimated tine for the Experiment 1 (from the Harmony software).
(@ EXECUTE Qwner: Palmer Lab Methodt ALMC_EMR_automationTesti EstDur: 1 min

el o
‘E! P e O ——

@ WASTE_PLATE

|

Propetties J
SourceCourt =PlateCountEx)] C—

PlateType PHI_CellCarrierds_Lkra _v
Mame ity Plate 8

PlateLayout S -
BatchSize 1]

PlateTickRate 0=

BatchGap Os

15. The first step should show INC (component) | GET_NEW _PLATE (function). This will tell the
automation to grab a plate starting from Position 1.

16. Keep the BCR (component) | Read Barcode (function) step as the second step in the flow even if you
do not have barcodes on your plates. This will provide timestamps in the metadata.

17. The third step should be an OPA (component) | Execute (function), Start time stamp (element) step.
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a. Click on the Execute function and select the Experiment Owner and Experiment Name with the
drop-down menu. If your experiment is not there, repeat the steps from the prior section: “Load
Harmony experiment into PlateWorks”.

b. Adjust Estimated duration to reflect the estimated time written down from Harmony with a little
extra time such that the measurement would not be aborted under normal circumstances (i.e., if
the estimated time in Harmony was 20 minutes, enter 40 minutes; if the estimated time in
Harmony was 60 minutes, enter 90 minutes). This value is for a timeout function to allow the
automation to continue progressing if the plate fails to image correctly.

c. Timeout warning tolerance = -1 (ignore warnings) or 110% (give warning after experiment takes
10% more time than expected)

d. Timeout error tolerance = -1 (default amount) or 110% (give error after experiment takes 10%
more time than expected)

Wethods |

Methad 1 Method 2] Entry methnd] Exit methnd] Check
MyPlatet
-
F o e GET_MEW_PLATE
1 I INC |
I
[ e READ_BARCODE
2 BCR
[ \

ﬂ %) Choose your experiment fimaging setings for Experimert 1
) Input he estimated time for the Experiment 1 (from the Harmony software)
3 OPA

EXECUTE Orwnizr: Palmer Lab Method: ALMC_EMR_automationTestid EstDur: 1 min

!] | WASTE_PLATE

= e

Properties

|
Mame EXECUTE \
DisplayMame Cwvner: $Experiment_Owner Method: Experiment_kame EstDur, $Estimated_duration >'
Experiment Cwner Palmer Lak -
Experiment Name ALMC_EMR_sutomation Testi -
Remark USE THE DIRECT MODE TOOL TO REFRESH THE LISTS!

Estimated duration 1 min
Timeout error tolerance -1 % \

. ¥ g
Timeout swarning tolerance (-1 %

18. Finally, the fourth step should be an INC (component) | WASTE_PLATE (function) step. This will tell the
automation that after this flow, this plate will not be used again, but that it should return to the incubator.

19. Repeat Steps 14-18 for each Method tab (e.g., Method 1) that holds a different experiment/imaging
setting.
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Hethods |
Methad 1 Method 2| Entry method | Exit method Check

R _
{ GET_NEW_PLATE
1 NG
IJ \ READ BARCODE
2 ECR
!J {6 Choose your experiment imaging seftings for Experiment 1
{8 Input the estimated fime for the Experiment 1 (from the Harmony software).
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!J WASTE_PLATE
4 INC
-

20. Just above the flow diagram, click the top Entry method tab.
a. Make sure the component matches where you put your plates and the first step of your flow
diagram (INC). It should only be one step.
b. Click the SET_INIT_STORAGE (function).
i. Max plates = 22
ii. No of plate groups = [number of different experiments/imaging settings]

ii. Click the down arrow next to No of plate groups. Then click the down arrow next to Plate

group 1. Adjust the Plate type in the drop-down menu.

iv. Change the Plate name if you'd like to... (make sure it's the same plate name as before!)

v. Start location =1
vi. No of plates = PlateCountExp1
vii. For fixed and mounted cells, Initial volume = 0. For fixed cells in PBS or for live cells in
media, input the proper volume in L.
viii. Adjust Lid type.
ix. Repeat Steps 20biii — 20bvii for Plate group 2.

Wethods |

Methad 1 Method 2 ‘ Entry method ‘ Exit method ‘ Check
=
¢ 1 GET_MEW_PLATE
1 INC
!J READ_BARCODE
2 BCR
!J Q) Choose your experiment {imaging settings for Experiment 1
{88 Inpuit the estimated time for the Experiment 1 (from the Harmony softwars)
3 OPA EXECUITE Owiner: Palmer Lab Method: ALMC_EMR_automationTest EstDur: 1 min
[
!J WASTE PLATE
4 INC
-
.
Methods |
Method 1 | Method 2 || Entry method Exit methad Check |
Ertry method
iy #F
) Input plate type and the number of plates to run
1 | MG SET_IMIT_STORAGE 1, get_put, Max:22, groups:2
o /
-
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Properties

Mame SET_IMIT_STORAGE
DisplayMame FRack_number, Fstorage_type, Max: fvax_plates, groups: Mo _of _Plate_groups
Rack number 1
Storage type getJ:uut/ -
Max plates 22
w Mo of plate groups 2 b
> wPlate group {"PEI_CeliCarrierds Utra","MyPlate1" 1 EvalStrino("PlateCourtEsxp 1,0 normal”
Plate type PlI_CellZarrier36_Litra _v
Plate name My Platel
Start location 1
No of plates =PlateCountEsx ] C—
Imitial wolume EH/E S —
Lid type NOFTE] G — >
S—)  wPlste group 2 {"PEIL_CellCarrierd6_kra" "Wy Plate2" 2 EvalZtring"FlateCountExp2™,0 "none"}
Plate type PRI_CelZarrier36._Lkra >,
Plate name My Plate2
Start location 2
Mo of plates =PlateCourtExp2
Initial wolume Opl
Lid type rane -
b Maime List ] -

21. Click the Exit method tab, just above the flow diagram.
a. Make sure the component matches where you put your plate and the final step of your flow
diagram (INC).

i |
Methacs

|
Method 1 | Method 2 [[ Entry method Exit methad | Check

Ertry method I
- |Entry method

/ 3) Input plate type and the number of plates to run.
1 INC SET_INIT_STORAGE 1, get_put, Mex: 22, groups:2
g

Methods: I
Method 1| Method 2| Entry method [[ Exit method Check |
Exit method
-
1 INC

-

22. Near the top-right of the flow diagram, click the Check button to check for errors. Errors will appear in
the bottom-left corner of the screen.
a. Address any errors and repeat this step until no errors appear.



ethios:
Method 1 ] Method 2] Entry method ]I Exit method

Check |

Exit method
-
1 | {1]e4 I

Run an automation

23. Click the Storage chevron at the top of the screen.

a. On the left side of the screen, click the INC icon where your plates will be located/stored.

b. Near the top of the screen, there is a table of the “plates” that are used in the automation.

i. There should be as many “plates” as there are different experiments/imaging settings.
ii. If you need to add a “plate”, right-click — Add Plate.
iii. Adjust the plate types.

c. Near the bottom of the screen, there is a diagram of Plate locations. At the top of the first
column, select get put from the drop-down menu. This will allow the robot to get plates and put
plates in this column of the rack.

d. Highlight the position(s) in the first column where you will put your plates for Experiment 1. The

position(s) should turn blue.

Right-click — Set places for ‘[Plate1]’. The position(s) should turn green.

Repeat Steps 23d — 23e for the other experiments and Plate types (e.g., Plate2).

Highlight the remaining position(s) in the column where there will not be plates. The position(s)
should turn blue.

Right-click — Set places as ‘unused’. The position(s) should turn grey. Setting these position(s)
as unused ensures that the robot will not put the plate back in a different position.

> @™o
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If there are no plates in the second column, select unused from the drop-down menu at the top
of the column.

STe e

Service

Service

24. Click the Process chevron at the top of the screen.

a.
b.

Click the Simulate assay button (computer screen with double arrows).

In the Assay Wizard (green pop-up window), click Next to move through the windows, changing
the PlateCount variables to match the number of plates that you want to run for each
experiment, and then click Start. You should not have to change anything else in these windows
for now, but it will show you what windows will pop up before your run.

If there are any errors, they will appear now and, sometimes, the software will ask you what to
do.

If there are no errors, this generates a Run report... pop-up window that tells you how long the
automation process will take.

The simulated time log in the software will show you what will happen during the automation.
Ensure that it includes as many plates as you want it to with the proper experiments / imaging
settings and that the timecourse looks correct. Clicking on the sections in the simulated time log
will give you more details.
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25. Fix any problems that arise and repeat the Simulate assay step. Save your automation by clicking the
Phenix logo on the top-left of the screen and clicking Save As... and labeling it as
[Lab]_[initials] description. Please, do not save over the original ALMC automation!

[T el

mathod Storage Process  Cleanup Service

L0 plstemmorks™
»

PerkinElmer
b

w "~ Storage Process Clean up

J Assay lobals

@ Lastused Assays
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ALMC_singleBxp_rack asy
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E Save Al_singleExp_Inc_timecourse.asy
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26. Click the Run assay button (single large play button) to start the automation.
a. Inthe Assay Wizard (green pop-up window), click Next to move through the windows.
i. Change the PlateCountExp1 = [number of plates in Experiment 1].
ii. Change the PlateCountExp2 = [number of plates in Experiment 2].
iii. Change the Experiment-ID and the Description to fit your experiment.
iv. Click Start.
b. There will be some beeps from the incubator and some machine noises before anything
happens. This is normal and not a problem. ©
c. After the process is complete, the system will generate a Run report... pop-up window that tells
you how long the automation process took and where the logfiles are.
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27. In the Clean up chevron, make sure there are no plates in the Phenix and remove your plates from the
incubator.
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Method Storage Process Clean up Service

Experiment: ALMC_singhExp_incuberor_timecourse
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Look at and save your images

28. In the blue bar at the top of the screen, exit the remote session by clicking the ‘X’ symbol.

Minimize in top blue banner to

return to Harmony Desktop

29. On the Harmony computer, re-open the Harmony application. In the Run Experiment tab, change the
Control to Local. The images should be displayed in the Run Experiment tab.

@ Harmony 5.2

@® harmony = ®
PhenolOGIC Setup Run Experiment Imag
{ Navigation n
= ]
Ewpeinent  [AMC EVR asoretont=. | (| || [Plate
Oniing Job: Bssay

30. Save your images and their metadata using Write Archive... as normal.
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Create or edit an automation for plates with two or more experiments /
different imaging settings from the incubator with timelapse imaging

Set up Harmony experiment and load plates

0.

Sl

If you need to test imaging settings for this type of sample, insert your plate directly into the Phenix and
set up the imaging settings like normal.

Load plates into the incubator. Remove the rack by grabbing the handle on the top of the rack and rock
it back and forth/pull toward you until it unclips from the holder. Insert plate(s) into the incubated plate
rack, starting from the bottom. Position A1 in a well plate should be back-right of the plate rack when it
is inserted into the holder (next to the 1 sticker).

In Harmony, in the Setup tab, load and set up all your experiments, including the wells with your
sample. For each experiment, save it. For each experiment, write down the estimated time to run
the experiment (found near the Save button).

@ Harmony 5.2
® harmony s ®
PhenoLOGIC Setup Run Experiment Imag
Experiment | ALMC_EMR_automationTe... | |f Nevigation 2
Plate Typs | 96 PerkinEimer CelCarmer . i |, dmages
butofocus | Two Pesk (Defaul) - T
Obiective: | 20 Taister, WA 1,0 s | )
3 {
Opt. Mode Confocd laver R -
C ROl E_g
. : *Wﬁj@m@a
- | [ sseeiecses
Measurement: max, < Tmin /max. 20M8 =
90000600000
CO:: Off Temperature: Off £ OOOOOOOOOOQ
s T m—— | 9,9/00006000066
ENCN NN NN W Y

In Harmony, in the Run Experiment tab, in the upper-left corner, change the Control to Remote.

@ Harmony 5.2
EAHA Setup Run Experiment Imag
Control Mode: | Loeal Parms i Navigation 1
Images
Sean Mode: Standard | Pt \\ }
Esperiment: | ALMC_EMR_automationTe Plate
riine Job: e

Minimize Harmony.
On the desktop, in the middle of the screen, double click the PlateWorks app. This will open a remote
session to the PlateWorks computer.

In the remote session, open the Start Plateworks app.

Start
Platewvvarks

Load Harmony experiment into Plate\Works

7.

In the PlateWorks program, at the top-right of the screen, click Service.
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Methad Process

Cleanup

|

Service

8. Right-click on OPA — Direct Mode On. In the pop-up window, click Query and then Initialize All. The
loading door on the top of the microscope should open and close.
9. Right-click on ROB — Direct Mode On. In the pop-up window, click /nitialize All. The robot hand should

open and close.

10. Right-click on INC — Direct Mode On. In the pop-up window, click Initialize All. The incubator should

beep a few times.
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11. In the PlateWorks program, at the top-left of the screen, click the Phenix logo and then click Update.
This will make sure that your new Harmony experiments are available to the automation software.

Storage Process

Clean up

‘Service
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L8 platewarks™
>

PerkinEimer
b

ALMC_singleBxp_ra

Method  Storage Process Clean up

J Assay gobals

Lastused Assavs

ALMC_sinaleBxp_rack.asy
Al_singleBxp_rackasy
Open Demo.asy
Al_Time_Incubator.asy
Timelapse_test Loop_Incubatorasy
Save Al_singleExp_Inc_timecourse asy
Al _singleExp_Inc.asy
StandardRack_singlePlate asy

o Standardine_singlePlate_timecourse asy Wethads

Methad  Entry methudl Exit methodl

- Replay MyFlate
-
Zip logfiles
&: 1 RACK

v (o | mn | [ !

s DD D O

.

Load and edit a pre-made automation

12. Load a previous automation by clicking the Phenix logo and using Open to find the
“ALMC_twoExp_incubator_timecourse” automation as a starting point.

Ui plateimworks™
')

PerkinElmer
b

Method  ~ Storage Process Clean up

J Azzay globals
@ Lastused Assays
Mew
ALMC_singleBxp_rack asy
Al_singleBxp_rackasy
: j Open Demo.asy
; Incubatorasy
Timelapse_test_Loop_lncubatorasy
E Save Al_singleExp_Inc_timecourse.asy
Al_singleExp_Inc.asy
StandardRack_singlePlate. asy
Save as
Standardinc_singlePlate_timecourse.asy Methods
- Method  Entry methudl Exit methodl
~ 2
o Replay MyFlate
-
Zip logfiles
m 1 RACK
[ Login ] i Optians l \ Update ] [ Cloge ] !
LG

13. In the Method chevron, the Method tab shows the current automation with the thick black vertical lines
indicating a movement by the robot arm and the thin blue vertical arrows indicating a loop.
a. If you need to change or add any components, click the left Components tab, and drag
components to the flow diagram.
INC = incubated plate rack
BCR = bar code reader
OPA = Opera Phenix microscope
b. If you need to add loops, click the left ProgElements tab and drag the Loop (element) to a
component on the flow diagram. Loops can then be dragged to the final component of the loop
to complete the loop.
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Méthods

hethad 1 Mathnd?J Entry rmethod ‘ Exit meathod Check
hiyPlated
MyPlate1
-
@ GET_MEW_PLATE
1 INC
m READ_BARCODE
2 ECR
ﬂ e SetTimeStamp
8 Change the Owner and the Method o your experiment
3 el EXECUTE Owner: Palmer Lab Method: ALMC_EMR_sutomationTestvl EstDur: =Estimated_Read,
ﬂ 4% WeitTime Stamp =60°CInterval - Plate_Transkt_Time), {}
4 INC
m 3 WeitTimeStamp =604nterval, {1
Fizy SetTimesStamp
13 OPA (&) Change the Owner and the Method to your experiment
i @ EXECUTE Owner: Paimer Lab Method: ALMC_EMR_automationTestvl EstDur: =Estimated_Frea|
ﬂ WASTE_PLATE
5 NG
o

14. There should be a Method tab for each experiment/imaging setting. In the Method tab, above the flow
diagram, there should be a white rectangle with a plate name (e.g., Plate1). Click this rectangle.

a.

b.

C.

SourceCount = PlateCount (variable)

Adjust Plate Type with the drop-down menu.

Change PlateName if you'd like... but write down the new name, because it will be necessary
later.

BatchSize = CalculatedBatchSize_Exp1 (variable)

BatchGap = ((CalculatedBatchSize _Exp1*Estimated_Read_Time_Exp1) +
((Number_of_Timepoints — 1)*Interval))*60

If there is not a Method tab for each experiment/imaging setting, right-click on the Method tab —
Add method to create a new Method tab. Build the same flow diagram in this new Method tab by
dragging components, functions, and elements into the flow diagram.

Metharls |
Wethod 1 ethod 2 | Entry method | Exit method | Check
MyPlat=1
= MyPlate1
& GET_MEW_PLATE
1 INC
[ \ READ_BISRCODE
2 BCR
m B SetTimeStamp
) Change the Owner and the Method o your experiment
3 OPA. EXECUTE Owner: Palmer Lab Method: ALMC_EMR_automationTest EstDur: =Estimated_Read|
ﬂ 32 WaitTimeStamp =60°nterval - Fiate _Transit_Time), {}
4+ NG
[] A% WaltTime Stamp =604nterval, {1
Fizy SetTimesStamp
13 OPA (&) Change the Owner and the Method to your experiment
i l& EXECLITE Onwner: Palmer Lab bethod: ALMC_EMR_sutomationTesty EstDur: =Estimated_Fread]
m WASTE_PLATE
5 NG
—
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Fropetties

! SourceCount =PlataCountExy C— SN
PlateType PHI_CellCarrier36_Litra ; -
| mame WyPlate] G

I —

| Platelayout -
! BatchSize R =CalculstedBatchSize Expl e

| PlsteTickRate \ 0s

‘ Batchizap =[[CalculatedBatchSize_Exp1 * Estimated_Read_Time_Exp1) + ((Mumber_of_Tir

15. The first step should show INC (component) | GET_NEW _PLATE (function). This will tell the

automation to grab a plate startin

g from Position 1.

16. Keep the BCR (component) | Read Barcode (function) step as the second step in the flow even if you
do not have barcodes on your plates. This will provide timestamps in the metadata.

17. The third step should be an OPA
start a timer and to image the pla

(component) | SetTimeStamp (element), Execute (function) step to
te for the first time.

a. Click on the Execute function and select the Experiment Owner and Experiment Name with the
drop-down menu. If your experiment is not there, repeat the steps from the prior section: “Load
Harmony experiment into PlateWorks”.

b. Estimated duration = Estimated_Read_Time_Exp1 (variable)

c. Timeout warning tolerance = -1 (ignore warnings) or 110% (give warning after experiment takes
10% more time than expected)

d. Timeout error tolerance = -1 (default amount) or 110% (give error after experiment takes 10%
more time than expected)

Method 1 Wethod 2 | Entry method | Exit method | _c@j

le GET_MEW_PLATE

®
|

@ READ_BARCODE

l Flery setTimestamp
18 Criange the Owner and the Method to your experiment
d OPa, (& EXECUITE Owner: Paimer Lab Methad: ALMC_EMR _automationTe st EstDur: ~Estimated_Feead
l 25 Wit TimeStamp =60¢nterval - Plate_Transit_Time), [}
4 [ NG
l 28 \WaitTimeStamp =607Interval, {}
P SetTimeStamp
5 OP4, [&) Change the Cwner and the Method o your experiment
i /& EXECUTE Owner: Paimer Lab Methadk: ALMC_EMR_sutomationTesty® EstDur. =Estimated_Read
[ ] lo WASTE_PLATE
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Propertices i
Mame EXECUTE

Dizplaybame Cwvner: JExpetiment_Owner Method: FExperiment_Mame EstDur; TEMipated_ch
Experiment COwner Palmer Lak T
Experiment Mame ALMC_EMR_automationTestya i

Remark

USE THE DIRECT MODE TO REFRESH THE LISTS!

Estimated duration

=Estimated FRead_Time_Expi

Timeout errar tolerance

A % \

Tirmeout warning tolerance

-1 %

18. The fourth step should show an INC (component) | WaitTimeStamp (element), SetTimeStamp
(element) step to incubate the plate for the desired period of time in the incubator before moving the
plate to the Phenix for imaging.

a. WaitTimeStamp = 60*(Interval — Plate_Transit_Time), {}

19. The fifth step should be an OPA (component) | WaitTimeStamp (element), SetTimeStamp (element),
Execute (function) step to incubate the plate for any remaining time of the desired period of time before
imaging it again.

a. WaitTimeStamp = 60*Interval, {}

b. Click on the Execute function and select the Experiment Owner and Experiment Name with the
drop-down menu. If your experiment is not there, repeat the steps from the prior section: “Load
Harmony experiment into PlateWorks”.

c. Estimated duration = Estimated_Read_Time_Exp1 (variable)

d. Timeout warning tolerance = -1 (ignore warnings) or 110% (give warning after experiment takes
10% more time than expected)

e. Timeout error tolerance = -1 (default amount) or 110% (give error after experiment takes 10%
more time than expected)

Service
Properties l
Matme EXECUTE
Dizplaybame Cwener: JExpetiment_Cwenet Method: $Experiment_Matme EstDur: $Mted_dt
Experiment Cwener Palmer Lab tT
Experiment Mame ALMC_EME_automationTest -
Remark USE THE DIRECT MODE T REFRESH THE LISTS!
Estimated duration =Estimated_Read_Time_Expi
Timeaut error tolerance -1 %
Tirmeout wearning tolerance  |-1 %

20. There should be a Loop that connects from Step 3 (OPA | StartTimeStamp, Execute) to Step 5 (OPA |
WaitTimeStamp, StartTimeStamp, Execute).
a. Loops = Number_of Timepoints
21. Finally, the sixth step should be an INC (component) | WASTE_PLATE (function) step. This will tell the
automation that after this flow, this plate will not be used again, but that it should return to the incubator.
22. Repeat this step for each Method tab that holds a different experiment/imaging setting.
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Méthods

Method 1 Method 2| Entry method | Exit method Check
MyRletet
MyPlate1
@ GET_NEW_PLATE
1 NG
m \ READ_BARCODE
2 BCR
ﬂ P SetTimeStamp
8 Change the Owner and the Method o your experiment
3 oPa, EXECUTE Ownier: Palmer Lab Method: ALMC_EMR _automationTe st EstDur: =Estimated_Read,
m 4% WeitTimeStamp =60°(Interval - Plate_Transt_Time), {}
4 INC
!| 2 Wit TimeStamp =E04nterval, {}
HiEm SetTimeStamp
13 OPA (&) Change the Owner and the Method to your experiment
I 3 EXECUITE Owner: Palmer Lab Method: ALMC_EMR_automationTesti EstDur. =Estimated_Fread]
ﬂ VWASTE_PLATE
5 NG
—

23. Just above the flow diagram, click the top Entry method tab.
a. Make sure the component matches where you put your plates and the first step of your flow
diagram (INC). It should be two steps.
b. Click the SET_INIT_STORAGE (function).

Max plates = 22

No of plate groups = [number of different experiments / imaging settings]

Click the down arrow next to No of plate groups. Then click the down arrow next to Plate group
1. Adjust the Plate type in the drop-down menu.

iv. Change the Plate name if you'd like to... (make sure it's the same plate name as before!)
v. Start location =1
vi. No of plates = PlateCountExp1 (variable)
vii. For live cells in media, input the proper volume in pL.
viii. Adjust Lid type.
ix. Repeat Steps 23iii — 23vii for Plate group 2.
Methors |
Method 1 Method 2J Entry rmethod ‘ Exit methnd] Check
MYP&E‘I Idte1
: | ~ 1 l& GET_MEWY_PLATE
1
ﬂ \ READ_BARCODE
1
ﬂ Fiz SetTimesStamp
@;) Change the Owner and the Method to your experiment.
3 OFA EXECUTE Orwnir: Palmer Lab Method: ALMC_EMR_automationTe st EstDur. =Estimated React
1
) m 23 Wisit Time Stamp =60%(Interval - Plate_Transit_Time), {}
4 MG
I
ﬂ 28 \WaitTimeStamp =607Interval, {}
i SetTimeStamp
5 el [(i) Change the Owner and the Mathod to your experiment.
Il ¥ EXECUTE Ovwner: Palmer Lab Method: ALMC_EMR _automationTesty EstDur: =Estimated_Read,
m WASTE_PLATE
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Mettiocs

hethod 1 | hethod 2 “ Entry method  Exit method

Check

Entry method ’
Entry method
-
&) Input the number of plates
1 NG / o SET_INIT_STORAGE 1, get_jout, Max: 22, grovps:2
2 INC
-

Properties l
Mame SET_IMIT_STORAGE
DizplayMame FRack_number, $Storage_type, Max Bax plates, groups: §Mo_of Plate_groups
Rack number 1
Storage type get_put o -
Max plates 22 r
w o of plate groups 2 b
— w Plate group 1 {"PHI_CelCarrierd6_Likra" "MyPlatel” 1 BvalString"PlateCountExpt 10, normal"
Plate type PHI_CelCarrier36_Llra _v
Plate name Wy Plate]
Start location 1
Mo of plates =PlateCountExD] —
Initial volume Ol o,
Lid type narmal D -
b v flate group 2 {"PRI_CellCarrierag_Ltra" "MyPlate2” 2 BvalStringl"PlateCountExp2"),0," none"
Plate type PRI_CelCarrier36_Litra e
Plate name Wy Plate2
Start location 2
Mo of platez =PlateCourtExp2
Initial wolume Opl
Lid type none ¥
F Mame List a o

24. Click the Exit method tab, just above the flow diagram.
a. Make sure the component matches where you put your plate and the final step of your flow diagram

Mettiocs
hethod 1 | hethod 2 “ Entry method  Exit method Chack
Entry methad f
= Entry method
1) Input the number of plates
1 e o SET_INIT_STORAGE 1, get_put, Max: 22, roups:2
)
2 INC.
-
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Wethods |

Method 1 | Method 2| Entry method || Exit method Check |

Exit method
-
1 INC
-

25. Near the top-right of the flow diagram, click the Check button to check for errors. Errors will appear in
the bottom-left corner of the screen.
a. Address any errors and repeat this step until no errors appear.

Wethios |

Methad 1 | Method 2| Entry method |[ Exit method Check |

Exit methad
-
1 INC
-

et o -
Matned 1| Mathod 2] Ermy methad || Bt rethat Check
ot ot

Run an automation

26. Click the Storage chevron at the top of the screen.
a. On the left side of the screen, click the INC icon where your plates will be located/stored.
b. Near the top of the screen, there is a table of the “plates” that are used in the automation.
i. There should be as many “plates” as there are different experiments/imaging settings.
ii. If you need to add a “plate”, right-click — Add Plate.
iii. Adjust the plate types.

c. Near the bottom of the screen, there is a diagram of Plate locations. At the top of the first column,
select get_put from the drop-down menu. This will allow the robot to get plates and put plates in this
column of the rack.

d. Highlight the position(s) in the first column where you will put your plate(s) for Experiment 1. The
position(s) should turn blue.

e. Right-click — Set places for ‘[MyPlate1]’. The position(s) should turn green.

Repeat Steps 26d — 26e for the other experiments and Plate types (e.g., MyPlate?2).

—h
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g. Highlight the remaining position(s) in the column where there will not be plate(s). The position(s)
should turn blue.

h. Right-click — Set places as ‘unused’. The position(s) should turn grey. Setting these position(s) as
unused ensures that the robot will not put the plate back in a different position.

i. Ifthere are no plates in the second column, select unused from the drop-down menu at the top of
the column.

" storage Process Clean up

. — =
Method Storage Process Clean up

27. Click the Process chevron at the top of the screen.

a. Click the Simulate assay button (computer screen with double arrows).

b. Inthe Assay Wizard (green pop-up window), click Next to move through the windows, changing the
PlateCount variables to match the number of plates that you want to run for each experiment, the
Estimated_Read_Time variables to match the recorded Experiment estimated read times from
Harmony, the Number_of Timepoints to the number of timepoints that you want, and the Interval to
be how often you want each plate imaged in minutes, and then click Start. You should not have to
change anything else in these windows for now, but it will show you what windows will pop up
before your run.

c. Ifthere are any errors, they will appear now and, sometimes, the software will ask you what to do.

d. If there are no errors, this generates a Run report... pop-up window that tells you how long the
automation process will take.

e. The simulated time log in the software will show you what will happen during the automation.
Ensure that it includes as many plates as you want it to with the proper experiments / imaging
settings and that the timecourse looks correct. Clicking on the sections in the simulated time log will
give you more details.
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28. Fix any problems that arise and repeat the Simulate assay step. Save your automation by clicking the
Phenix logo on the top-left of the screen and clicking Save As... and labeling it as
[Lab]_[initials] _description. Please, do not save over the original ALMC automation!

T =na
>

PurkinElmar

I Method Storage Process  Cleanup Service

B0 platemmorks™
' >

PerkinElmer
b

W Method  Storage Process Clean up

J Assay globals
@ Lastused Assays
Mew
ALMC_singleBxp_rack asy
Al_singleBxp_rackasy
: j Open Demo.asy
Al_Time_Incubatorasy
Timelapse_test_Loop_lncubatorasy
E Save Al_singleExp_Inc_timecourse.asy
Al_singleExp_Inc.asy
StandardRack_singlePlate. asy
Save as
tandardine_singlePlate_timecourse.asy Methods
- Method  Entry methudl Exit methodl
~ 2
o Replay MyFlate
-
Zip logfiles
&: 1 RACK
[ Login ] i Optians l \ Update ] [ Cloge ] !
LG J

29. Click the Run assay button (single large play button) to start the automation.
a. Inthe Assay Wizard (green pop-up window), click Next to move through the windows.
i. Change the value for the PlateCountExp1 variable = [number of plates in Experiment 1].
ii. Change the value for the PlateCountExp2 variable = [number of plates in Experiment 2].
iii. Change the value for the Estimated Read Time Exp1 variable = [estimated read time for
Experiment 1 from Harmony].
iv. Change the value for the Estimated_Read_Time_Exp2 variable = [estimated read time for
Experiment 2 from Harmony].
v. Change the value for Number_of Timepoints variable = [number of timepoints in
timecourse].
vi. Change the value for Internval = [how often you want each plate imaged in minutes].
vii. Change the Experiment-ID and the Description to fit your experiment.
viii. Click Start.
b. There will be some beeps from the incubator and some machine noises before anything happens.
This is normal and not a problem. ©
c. After the process is complete, the system will generate a Run report... pop-up window that tells you
how long the automation process took and where the logfiles are.
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30. In the Clean up chevron, make sure there are no plates in the Phenix and remove your plates from the
incubator.

T=Te

T R e e

Method Storage Pracese Clean up Service

T= T

Service

Method Storage Process Clean up

Experiment: ALMC_singhExp_incuberor_timecourse
Assays CPltewods_6 10Ul Dpar'assapd ALMC ALM s, b fpecomse sy

0 Plates and 0 Lids were kf onthe systemy.

Plate Occupancy Flagged Plates
oW1 NG 1 1 AiyPhie_0001 [250209_103810.-v
OWIING 1 T MyPhue_0002 200269 10121V |

Look at and save your images
31. In the blue bar at the top of the screen, exit the remote session by clicking the ‘X’ symbol.

Minimize in top blue banner to

return to Harmony Desktop
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32. On the Harmony computer, re-open the Harmony application. In the Run Experiment tab, change the
Control to Local. The images should be displayed in the Run Experiment tab.

® Harmony 5.2
® harmony = ®
PhenolOGIC Setup Run Experiment Imag

Control Mode: [limbogalw]  Reimo i Navigation n
Images
Scan Mode: Standard \ }
Experiment: | ALMC_EMR_aitomationTe. Plate

Online Jobr

Bssayt

33. Save your images and their metadata using Write Archive... as normal.
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Troubleshooting

Problem: You get an error regarding Set Init Storage when moving from a Method chevron to the Storage
chevron.

Possible solution:
1. In the Storage chevron, follow the steps to add your plate(s) and set the other positions to unused.
2. If you go back to the Method chevron, in the Entry tab, you should see the Set_Init_Storage function
updated to match your current experimental settings.
3. As long as they are correct, continue on! If they are not, update them, double-check your settings in the
Storage chevron, and continue on.

Problem: Simulate assay button is greyed out and cannot be clicked.

Possible solution:

1. Turn off the robot and the computer by pressing the red button underneath the robot cage (behind
the cabinet door). It may take a few minutes for the robot and computer to fully shut down.

2. Restart the robot and the computer by pressing the same red button. It may take a few minutes for
the robot and computer to turn on again. Let everything load before trying anything.

3. User: Automation Logged On
Password: Automation

4. Click the PlateWorks app on the Desktop and try the process again.

Problem: Simulation gives you an error regarding the timing.

Possible solution: Increase the Timeout error tolerance in the OPA (component) | Execute (function) step.

Problem: Your plate type does not exist in the drop-down list.

Possible solution:
1. On the Plateworks computer, find the Plateworks Tools app and open it.
2. Navigate to the Plate Types list by clicking Lab Tools — LabTool.
3. Inthis list, check the plate(s) that you need and save the file. Click No for the two following pop-up
windows.

Problem: Your plate type does not exist in the LabTool plate list.

Possible solution:

1. On the Plateworks computer, find the Plateworks Tools app and open it.

2. Navigate to the Plate Types list by clicking Lab Tools — LabTool.

3. Inthis list, find a similar plate type and click the Copy button (two white pages overlapping) to copy this
plate type.

Double click the copy to open it.

Change the values to match those on the plate specifications sheet from the plate manufacturer.

Adjust the gripper values by trial and error:

a. Gripper height = -1 (do not change this value)
b. Lift gripper height varies between plates, so test a few different values.

Click Apply, then Apply & Quit, and then Save. Click No for the following two pop-up windows.

In the Plateworks app, in the upper-right corner, click Service.

In the Service window, right-click ROB — Direct Mode On.

0. In the new window, click the Service tab. On the left, click RACK (even though your eventual
automation will not be from the fixed plate rack). In the middle section, click the drop-down next to Plate
type and select the new plate type that you just added.

11. Put your empty plate in the fixed plate rack in the bottom position.

12. In the window, click Get Plate. The robot should move to pick up the plate. Look at how far up the
sidewall of the plate the robot grippers are. Then click Put Plate. The robot should move to put the plate
back in the fixed plate rack. Make sure the robot arm does not drop the plate into the rack. If either
seems not secure or not ideal, go back to Step 6 and change the lift gripper height.

o0 hs

S ©oN
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13. Repeat until the new plate type seems securely held by the robot.

Problem: ROB cannot be initialized. Emergency stop button was pressed.

Possible solution: There is a handheld controller that is hanging on the side of the clear cage around the robot

near the loading door to the Phenix. The large red button near the top of the handheld controller sometimes

gets pressed on accident. Pull this large red button to un-press it and try re-initializing the robot.

Problem: The incubator is alarming.

Possible solution: Pull up the Liconic Incubator manual on the Plateworks Desktop and search for the error

code or follow the instructions below.

7.9 Alarm System

The StoreX has a combined acoustic / visual alarm system. An alarm occurs
when one or more abnormal statuses occur or when interaction is required.
When the system is operating properly there is no alarm. The various alarms are
distinguished by the alarm signal duration and the pause between the signals.
The following alarms are defined:

Signal / Pause
(time in seconds)

Alarm

Comment, Action

01/24

No Initialization

StoreX not initialized. Press knob for
initialization.

0.1/0.3

Gate Timeout

Check Handling position. Press knob to
close Gate.

02/04

Glass Door Timeout

Close Glass Door or press knob to
cancel alarm.

0.3/30

Water Level Low

Refill water or press knob for at least 3
seconds to cancel alarm.

0.5/0.5

Access collision

Occurs when Glass Door is opened and
shovel is extracted. This alarm
indicates high risk of damage to the
handler. Do not rotate carrousel. Check
shovel position before moving stackers.
Use extreme caution as shovel may be
trapped in stacker.

0.1/01

System Busy Access

Glass Door is opened during a remote
access. Close Glass Door and wait for
remote access to be finished.

94



