Luc Measurement Kinetic Organizer

To prepare tabular and tabular kinetic data for analysis in JIMP
GNU GENERAL PUBLIC LICENSE v3
© 2019 Kenneth W. Berendzen

kenneth.berendzen@zmbp.uni-tuebingen.de

This is a GUI version of my scripts that convert plate reader output into a ready format needed by
statistical programs like IMP®(SAS) or IBM®SPSS. The program is written in Java, but does not need an
internet connection to run. It is just a GUI wrap for text manipulation. But, since it is a GUI, we can use
drag drop functions to add our data. The data have to be prepared by the user as text files. This is very
simple to do using the templates provided and following the instructions here. This program is the script
mentioned in the publication: Wallmeroth and Jeschke et al., 2019; PMID: 30742656. This project is
licensed under the GPLv3.

Program (jar), Source Code (zip), TEMPLATE files (xlsx), Tutorial (pdf), QuickGuide (pdf).
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Figure 1. The Basic Idea

Your plate reader output needs to be graphed and analyzed. After drafting and the final output is a tab-delimited table that can
be directly imported into JMP® or SPSS for analysis.

The idea is that graphing and primary statistical analysis in JMP® or SPSS is a much more intuitive and
effective means of fondling your data to discover relationships as well as presenting it. But, input is
made of columns of a specific datatype, followed by rows with the properties of individual items. When
working with plate readers we can easily generate a lot of information, especially if one performs kinetic
measurements, and this data is not usually in the format needed for JMP® or SPSS. One could move all
the data by hand or use other programs/scripts to move the data around or even use the native analysis
programs that many plate readers already come with, but the former is too time consuming and the
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latter usually means that someone is blocking the machine. The Luc Measurement Kinetic Organizer
solves this problem.

So, the data input and labels need to be in text files. A text file is a file that encodes only text, no colors,
highlights, etc. This means that the basic idea is to open the output using a spreadsheet program of your
choice and copy the data in the correct format into a text file using a simple text editor e.g.
Notepad(Editor) or Notepad++. | recommend using UTF-8 format, but ASCII is also find in most cases. In
addition, we need to have a way to label all of the wells in a multi-well plate. This is also done in a
spread sheet program first, as it is much easier to label and mark things in color if it helps you keep track
of what is what, and then copy the table into a text file as well. The text file will ignore all the color or
lines of course. Once you have your data text file and your labels text file you are ready to use the
program.

You have to mouse-over the fields to activate them, but once activated you can do drag-drop

|£] Plate Reader Organizer 3.5 (Kez.. — X
About
SINGLE (first ﬁ|e) Single File (Flash} | click to enter file or drag and drop
) 2nd File (Treatment .clicktu enter file or drag and dro
Second file (to be (T ) g P
placed kinetically Text files, tab delimited
. . Labels click to enter file or drag and drop
after the first file).
Folder destination click to enter file or drag and dro . .
g P Folder destination
r Plate Reader
. 1stInterval 5
Labels according to (®) FluroskanAscentFL
scheme 2nd. Interval 5
() winSkan
Time between 0 [/ Treatment (_J TECAN Saffaire L.
Machine input format
Make JMP

Kinetic spacing between

st fi
measurements for the 15 file Time between first

Kinetic spacing between and second
d £ .
measurements for the 2 file measurement files

Figure 2. Explanation of the GUI interface.

Preparing data input

The program accepts three input formats: FluoroSkanFL (Thermo Fisher Scientific), WinSkan (Berthold)
format, and TECAN Safire. Keep in mind that my program is not affiliated with any of the companies
mentioned here. If you don’t have exactly the same machine, don’t panic. It is likely that the same
format is still used on your machine. You can find examples of all three formats in the TEMPLATE file.
Just make sure that one of the formats matches. If you really like the program and don’t want to
program it yourself (the source files are available), then write me and send me an example of the output
you have and | will consider adding it to the GUI.
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The program was designed with kinetic experiments in mind. In fact, it was designed for the transfection
assays in publication Wallmeroth and Jeschke et al., 2019 whereby there is an initial kinetic
measurement was followed by a treatment kinetic measurement. Therefore, the program accepts two
data files and concatenates them together with the time running after the first kinetic file and whatever
time delay existed before running the second kinetic measurement. Your data does not need to be a
kinetic measurement nor does it have to have a second treatment file. In this case, you will have a single
output. The program will still add a time to it, but you can just delete it, as it would be meaningless.

FluoroSkanFL format

A B C D E
L JMeasurement count: 1 Filter: 0 Scaling Factor : 0.955 Fl u O rOS ka nASCQ ntF L form at
! 1 2 3 4
I A 0,3135 0,2907 0,2927 0,2812!
Il 0,2728 02908 03133  0,1975, Move to text editor
i jMeasurement count: 2 Filter: 0 Scaling Factor : 0.959
; 1 2 3 a And save as text
I JA 0,4628 0,4014 0,4229 0,4043
1] 0,3827 0,4135 0,4602 0,2877,
) |Measurement count: 3 Filter: 05C ) Untited - Notepad v ;- r = g : :' .- @fll%
0 1 2 File Edit Format View Help
1A 0,5807 0,511 (Measurement count: 1 Filter: 0 Scaling Factor : 0.959 «
3 2 3 4
2 A 0,3135 0,2907 0,2927 0,2812
3 [Measurement count: 4 Filter: 0S¢ B 0,2728 0,2908 0,3133 0,1975
4 1 2 |Measurement count: 2  Filter: 0 Scaling Factor : 0.959
I 2 3 4
SiA 06771, 05922 |(a 0,4628 0,4014 0,4229 0,4043
618 0,5058  0,5561 ‘B 0,3827 0,4135 0,4602 0,2877 i 3
7 IMeasurement count: 3 Filter: 0 Scaling Factor : 0.959 Header lines
1 2 3 4
|a 0,5807 0,511 0,5306 0,5132 || needto be
B 0,4693 0,506 0,5742 0,3495 3
Measurement count: 4 Filter: 0 Scaling Factor : 0.959 | there in order
1 2 3 4 5 5
|a 0,6771 0,5922 0,5961 0,5639 for the kinetic
B 0,5058 0,5561 0,6461 0,4015

information to
work; and for
the program to
| workin general
for this format.

Figure 3. Preparing the FluoroSkanFL output.

The raw output file part containing the raw values is used as input for the program. A kinetic run will
appear as above, whereas a single run will lack the line “Measurement Count: X Filt...”. You need to add
one to use the program for a single non-kinetic experiment. You can take from the template file. | left it
like this since it is easy to add a line and | would have had to add another radio button, unnecessarily
crowding the GUI. Keep in mind that the Tecan has a different header line from the FluoroSkanFL which
you will see below. Observe that only the relevant data (highlighted) should be moved otherwise it will
cause an error, do nonsense, or crash.
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TECAN format

A B c D E F G H | J K L M
1 |Cycle Number: 1
2 |Rawdata
3 S E 2
4 9260 i
58 9167 9804 7925 9605 42327 41789 41846 42128 | 41787 42074 41720 40702 E
6 10628 = 10577 10497 10864 43511 42696 42899 43505 = 42931 42585 41990 41265 |
7§ 10362 10348 8131 10204 44059 43229 43388 43575 @ 42793 42544 41812 40721 |
8 9818 Fmim — — —— e m———— T e ——— ———
9 9615 B Untitled - Notepad
10 10270 qFile Edit Format View Help
11 | Cycle Number: -
12 Rawdata — Temperature: 25,6 °C
13 < 1 2 3 4 N — 8 9 12
14 A 9246 9260 8951 9785 39946 39188 38985 40306 40784 41030
B 9167 9884 7925 9605 42327 41789 41B46-_ 42128 41787 42874
i [4 10628 10577 10497 10864 43511 42696 42899 4350542931 42585
16 D 10362 10348 8131 10204 44050 43220 43386 43575 42793 42544
17 3 E 9818 9848 8119 9517 43842 43120 43487 43654 42706 42319
18 § 1F 9615 10012 8829 10105 43166 43236 43685 43106 42284 42663
19§ 16 10270 10387 18545 1e010 42135 42016 41868 41741 42138 42274
20 H 9397 9342 7755 8813 40542 40167 40195 40125 41958 41679
21§ 9443 |
2 10046 {Cycle humber: Elapsed time after first cycle:
23 9551 | Rawdata Temperature: 25,7 °C
24 <o 1 2 3 4 5 6 7 8 a 1@ 11
A 9483 9223 9249 9854 39889 39150 39145 46381 40843 48885 41131
25 B 9261 9936 7963 9706 42481 41687 42098 42091 41956 42191 41478
26 C 10749 10631 18797 11172 43448 42884 43007 43416 42667 42877 41627
27 D 10459 10336 8057 10327 44412 43296 43435 43774 43172 42441 42223
28 E 9917 9629 8290 9674 43788 43842 43369 43625 42959 42457 41954
29 1F 9443 9924 8875 10128 43348 43436 43950 42802 42674 42927 42228
30 11023 | 16 10046 10460 10615 10122 42405 41871 41900 42075 42370 41987 41711
31 10540 1H 9551 9228 7834 8781 40914 40075 48202 40278 41200 41348 48905
32 9769 |
Cycle Humber: Elapsed time after first cycle:
Rawdata Temperature: 25,9 °C
<> 1 2 3 4 5 7 8 9 18 11
A 92617 9487 9275 10234 39914 39179 39153 40417 40918 41064 40885
B 9385 10042 8046 9650 42481 41765 41962 42222 42074 42812 41335
c 11023 11031 10918 11336 43212 42785 43034 43645 42842 42683 42039
D 10549 10518 8201 10385 44026 43255 43455 43715 42684 42648 42000
E 9769 9679 8104 9813 43974 43513 43519 43408 42817 42173 42153
F 9511 9988 7815 9973 43280 43314 43579 43040 42332 42864 41953

Figure 4. Preparing the TECAN Safire output.
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Header lines need
to be there in
order for the
kinetic
information to
work; and for the
program to work
in general for this
format. The
temperature line
is ignored.

The raw TECAN output file part containing the raw values is used as input for the program. A kinetic run
will appear as above, whereas a single run will lack the line “Cycle Number: 1”. You need to add one to
use the program for a single non-kinetic experiment. You can take from the template file. Observe that
only the relevant data (highlighted) should be moved otherwise it will cause an error, do nonsense, or

crash.
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WinSkan format

DJ " %
Home Insert Page Layout Formulas Data Review .
e e s WinSkan (Berthold) format
e Calibri 1 ArN =
<) Copy
Paste B ZU-Z- & A E®EEE i
= e i = ‘F‘ Move to text editor
= - Qu] 1002015 And save as text
A B C D E
1 [1moa20d Lo B < 2 E E S H Note: each column is a time point
2 1fa0r 271274 613166 1163796 1833038 2135321 2292898 24428831
3 13:13:3013:13:30 e 2 §BO1 183332 458989 834814 1262753 1605144 17931521 1917588
o 3 jco1 239448 764252 1337492 1906548 2102243 2293992 2380903;
5 [Time/Pos 00:00:000 00:59:850 01:59:850 02:59:850 ¢ T T T 1
= S 5 3 04 |D01 | 222798 498906 890518 1279308 1662734 1982302 2053442
7 801 0 8 0 s 5 JEOL 336138 846392 1417390 1908197 2311236 2551508 2580228!
il g co1 8 8 8 86 jFO1 | 66069 70919 80690 111676 130062 147465 151815
2 =0 2 2 2 o7 jeo1 63398 74406 83440 102468 126044 136592 136742
P 3 7 5 o 8 JHOL | 53881 55814 TR
12 Go1 s 0 0 09 JA02 254980 660255 —
13 |HoL s ° s 510 802 228377 499223 File Edit Format View Help
S - = = = I | AOL 271274 613166 1163796 1833038 2135321 2292898 2442883
£ 1jco2 311199 803670 |BOL 183332 458989 834814 1262753 1605144 1793152 1917588
15802 8 o 0 ° 2tb02 216303 567542, |COL 239448 764252 1337492 1906548 2102243 2293992 2380903
<o . . . : —= >~ 1p01 222798 498906 890518 1279308 1662734 1982302 2053442
3 JE02 | 224977|  489222| |g01 336138 846392 1417390 1908197 2311236 2551508 2580228
and so on.... 14 }r02 91175 193104 |FO1 66069 70919 80690 111676 130062 147465 151815
s e bl c01 63398 74406 83440 102468 126044 136592 136742
= L ! - o1 53881 55814 62138 71719 80120 88528 97998
16 jH02 105281 172800 ||A02 254980 660255 1359753 1806720 2221971 2426827 2613694
17}a03 255710 714373 1802 228377 499223 922114 1347208 1699941 1784562 1921122
i €02 311199 803670 1204340 1645133 2131787 2320247 2361733
18803 | 207558 500071 |po2 316303 567542 1131915 1581188 1991851 2124306 2195257
19 fco3 276647 637693 |E02 224977 489222 984926 1311285 1665801 1851368 1968837
* FO2 91175 193104 231325 369977 524638 622255 656047
602 97372 166310 244797 362853 558714 606968 628682
HO2 105281 172800 258975 346155 421433 493858 563960
A03 255710 714373 1389305 2021347 2388289 2656369 2668914
803 207558 500071 907485 1353849 1924498 2058808 2161973
c03 276647 637693 1102673 1589976 2177172 2352778 2404012
Ioos 262168 547968 889670 1480226 1859538 2010649 2086196

Figure 5. Preparing the WinSkan output.

The raw output file part of the WinSkan output containing the raw values is used as input for the
program. Notice that you can copy just the data without the header information, which is in this case
columns the different times. Therefore, you do not need to add anything for a single non-kinetic
experiment. Observe that only the relevant data (highlighted) should be moved otherwise it will cause
an error, do nonsense, or crash.
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Preparing the labels

.« o« « _w_ . . .« . . Preparelabels/propertiesin Excel

96 wells - you can have as many properites as you want, also works for small matrixs and larger ones

1 2 3 4 s 6 7 s ] 10 11 12
A propertyl | _idest id est idest idest id est idest id est idest idest idest idest idest
8 | propertyl | idest idest idest idest id est idest id est idest id est idest idest idest
3 property1 | _idem idem idem idem idem idem idem idem idem idem idem idem
O | propety1 | idem idem idem idem idem idem idem idem idem idem idem idem
€ property1_| idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod
3 property1_| idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod
) G property1_|temet nosce nosce [temet nosce |temet nosce [temet nosce [temet nosce
1 H property 1_|temet nosce [temet nosce [temet nosce [temet nosce [temet nosce [temet nosce
2 A__| otherprop
3 B | otheroroo
i = A 8 c ) s H ' !l K L " N °
il B | 9 wells - you can have as many properites as you want, also works for small matrixs and larger ones
5 €
} . 1 z 3 4 5 5 7 5 £l 10 i i Copy table from Excel.
5 AL_A | popenyr | idest idest idest idest idest idest idest id est idest idest idest id est s
3 - 8| property1 | idest idest idest idest idest idest idest idest idest idest wet | wes | Notice there are two blank wells
5 . c | propertys | idem idem idem idem idem idem idem idem idem idem idem idem
D property 1 idem idem idem idem idem idem idem idem idem Idem idem idem _{ A¢ the top ri ht
€ | property1 | idemquod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod p right.
£ | propertyl | idemaquod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem quod | idem guod | idem quod
) G| propertys = = =
1 property 1 ot =
2 other proj Fie Gt Fomat View Hep
B other prop 1 2 3 4 5 6 7 9 -
| Fr property 1 id est id est 1id est id est 1id est id est id est ide
Start here! o property 1 id est id est id est id est 1id est 1id est id est id e
neL i property 1 idem idem idem idem idem idem dem iden
3 e property 1 idem  idem  idem  idem  idem idem  idem iden
! other prop. property 1 idem quod idem quod idem quod dem quod
3 _other prop property 1 idem quod idem quod idem quod dem quod
3 ‘other prop. property 1 temet nosce temet nosce temet nosce temet nosce
H bio-replicate property 1 temet nosce temet nosce temet nosce temet nosce
other prop E
otaer prop d
other prop
Sther prp Move to text editor
ot:er prop
other proj
other prop And save as text
other prop

bio-replicate
bio-replicate
bio-replicate
bio-replicate
bio-replicate
bio-replicate
bio-replicate
bio-replicate
tech-replicate
tech-replicate
tech-replicate

NP PIOMMON®PIOMMON®PIONMOO®>

Figure 6. Preparing the labels input.

The format is above and in the template file. | guess the only special thing is that the top row has two
tabs inside that have to be there before the column names appear. Make sure that you copy the entire
label block, left justified and place it in a text file. If you have an alphabet other than English, you may
need to save it in UTF-8 if you have characters that are not in 7-bit ASCII. | think it tolerates some gaps,
but | haven’t really tried to break it all the way. Each property type does not have to be right after each
other; you’ll see that in the TEMPLATE file. | think if you accidently made one twice with the same
type(property), the program will only take the last one and discard the first.
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Putting it all together

After you have moved your data to your text files and have the labels as a text file as well then you are
ready to drag and drop them into the program. You can also click the white text box space to being up a
file browser if you prefer that. | like the drag and drop — which, on the PCs | have tested it on, needs to
be activated by first gently moving the mouse over the text fields, without clicking, activates them. Now

you drag and drop into the text boxes.

Drag and drop the text files

Flash/Single File | J_DATA\LucPyScripts\230713b_flash.fxt

Treatment/2nd N_DATA\LucPyScripts\230713b_treat.ixt

Labels _DATA\LucPyScripts\230713aNb_lbls.txt

Folder destination click to enter file or drag and drop

FlashInterval 5 (® FluroskanAscentFL () WinSkan

Treat. Interval 5

Make JMP

] Treatment Time bet 0|

r 1

\ { Favorites 4 Name Date mo *
Bl Desktop . Adobe Scripts 30.10.201
-

S <« KEN_DATA » LucPyScripts » -

Organize v J| Open v Print Burn New folder e [:_m @r

Downloads java_vers 21,06.201| =

\;\Rz nt Places i . jmp scripts
output_test_folder
& b . test
WinApplLucMes_copy
Bl Desktop L) || _outputbxt
4 Libraries B 28_05_13_wuschel_praktikum.xls
<] Documents || 230713aNb_lbls.txt
&) Music || 230713b _flash.txt
k= Pictures | 230713b_treat.txt
B videos " DUDLEY working with JMP.PDF
& Homegroup | etreat.bt
A kenFACS 321 m »

230713b_treat.txt Date modified: 24.07.201313:53
Size: 90,8 KB

Text Document

After entering all the text files run it!

Figure 7. Drag and dropping text files. Remember to mouse over the text boxes first and then you can
drag and drop into them, including the output folder you want to use.
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Click “Make JMP”: if you did it all correctly, you’'re done.
Open in JMP by drag-drop or import, double check the
column formats.

7 2 = X4
L) Plate Reader Organizer 3.4 (Kezn&lk) . Sl = S

About
" Flash/Single File  J_DATA\LucPyScripts\230713b_flash.txt

Treatment/2nd N_DATA\LucPyScripts\230713b_treat ixt

« KEN_DATA » LucPyScripts »

Labels _DATA\LucPyScripts\230713aNb_Ibls.txt o 1
| Open » Print Bum New folder 2w i @
Folder d C\U: rtudesadmin\Desktop
Adobe Scripts
java_vers

‘ FlashInterval 5 ® FluroskanAscentFL () WinSka b jmp scripts

(V] Treatment Time belween 0 Treat. Interval

2 kenFACS
230713b treattxt Date modified: 2

If successful you have a file, and a message that the program is done.

Figure 8. Executing the program.

Once you have all the text file paths entered into the program, run it. The text files are dynamically read
so if you are running it over a network server it can sometimes be slow if you have a slow connection; it
is not the program but saving it over the network server. Better to run it locally and then transfer the
data when it is done. You get a message when the script is done.

Page 8 of 8



