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Source Code S4 MATLAB Source Code.

Source Code S1: Hamilton Script Overview

Method
1 Assignment
X=0 ‘main_runlD' ='325'
2 HSL code.
@ main_current_date_str = TimGetFormattedDate("%Y-%m-%d") + " " +
TimGetFormatted Time("%H_%M_%S"),
3 Assignment
X=0 ‘'main_cultivation_dilution’ = 10"
4 Assignment
X=0 ‘'main_cultivation_cycletime_min' = '60’
5 Assignment
X=0 'main_incubation_onlce' = '1800'
6 Assignment
X=0 'main_Operator_Number' = "491775724287"
7 ~ | @] Grouping
£{x)| Konstanten
50 - Grouping
@ Initialize
61 [~ =g Grouping
Cultivation
138 { »¢ Grouping
~ Filtrieren
- .
150 ~ o= Grouping
f\_h Resuspendiren
159 L@@ g0 GCrouping
?ﬂ Incubation on ice
164 = Grouping
Transformation
174 . Grouping
L@ﬁ Incubation on Ice &
=" Prepair fresh media plate
181 [+ Grouping
Heatshock
189 Grouping
Cultivation2
198 Grouping
Ausplatieren
231




Source Code S2: Hamilton Script detail

Method Method
1 Assignment ral Asgsignment
X=0 ‘main_runiD' ='325' X=0 ‘main_cuttivation_“olPreCutture' = 10°
2 HSL code 22 HSL code.
0 main_current_date_sir = TimGetFormattedDatel % v-%m-S%d") + " + @ main_cultivation_volMedium = main_cultivationvel - main_cuttivation_volPreCutture;
TmGetF ormaftedTimer%H % %S = pssignment
3 Assig X=0 ‘main_cutivation_volSample' = '20°
X=0 ‘'main_cuttivation_dilutior' ="10" = ::F‘c:l ion_volSample
. code
4 X=0 ﬁ;ﬁf&?{’w‘&aﬁon_wdeﬂme_mm' . - Q Z:\h_:umv?mn_\mlNaCI = 200 - main_cutt vation_volSample
signmen
& Assignment X=0 'malr% cuftivation_siot’ = '@
X=0 ‘main_incubation_onlce' = 11600" T soment
B Assighmert X=0 'm;lﬁngnu?l?\ralion temp' = 37"
X=0 ‘'main_Operator_Number = 4517757 24287" P s o t N
sighmer
v H[7®,] Grouping X=0 ‘main_cutivation_speed = "1000"
£ix}| Konganten = pssignment
g X=0 Assignment R X=0 'main_reader_patharesutsFolder' = "C:iDokumente und Einstel ungen WP eter
main_Gen5_PlateCounter' = '2 MeubauerE igene D ateleniSebastiantR obot”
E] Assignment 29 Agsighment
X=0 ‘'main_PreCulture_Kryoiol' ='5' X=0 ‘main_reader_pathZexpermentFolder = "C:\ProgrammetiBioT ek'W3ens
1.08MExperimentsiiSebastiantR obot™
10 Commert
4B moin.Precuture_incubationTime In Heurst» 30 HEL code
o - - Q Shel("G: NN DOWWSsystem 32emd exe JC mkdir U™ + main_reader_path 2result sF older +
11 _,.»-"J Array Declare / Set Size ’ "\ + main_current_date_gtr+ "™ 2,1}
Set array 'main_P reCulture_Incubation Time' to em pty size Shell("C: AN DOV SIS ystem 32%emd exe G mkdir ™ +
12 Assignment main_reader_path2experimentF older + "" + main_current_date_str+ "™ 2,1};
X=0 ‘main_PreCulture_diution' = "10' Shel{"C: Al N Do Slsystem 32%emd.exe IC copy 1™+
IE] e t main_reader_path2experimentF older + ""+ " _default_ODE00. @™ + "1™ +
X=0 'masi‘lgnlr:nu?liﬂval\cn\/'cl' . main_reader_pathZexperimerdF older + ™"+ main_current_date_str + "0 +
- - Eil Assighment
14 HSL code. X=0 ‘mair_cuttivation_sbort' = '0"
<> Ji Berechne P reculture M edia Volume
A, = - . — 32 Assignment
main_PreCulture_t ediav'ol = main_cuttivationol - main_PreC utture_k ryo ol X=0 ‘main_iiter VolFromGultur = 180"
Ii Teile P reCulte Cuttivation Time in 3 Intervalle gin (1 35 735=8) a3 HSL code. .
JUmrechnen der Kultivierungszsit ven Stunden in Sekunden Q JiRechne Cydetime in Sec
main_PreCulture_| ncubationT ime AddAsLast(3600), main_cultivation_cydetime_sec = main_cuttivation_cydetime_min * 80;
main_PreCulture_| ncubationT ime AddAsLast{3600),
main_PreCulture_lncubationTime AddAsL ast{36000;, JEmittle wientele Stamme vorhanden sind
main_PreCulture_| ncubationTime AddAsLasti3600); main_numStrains= ML _STAR. Res Kryos GetTotal(y
main_PreCulture_| ncubationTime AddAsLast{3600), 34 Assighment
main_PreCulture_|ncubationTime AddAsLast(26007, X=0 ‘main_pump_ID* ="1"
main_PreCulture_IncubationTime AddAsLast(36007; ES [ ——
main_PreCulture_IncubationTime AddAsLast(36007; X=0 'mair% ump GOMPort = T
main_PreCulture_IncubationTime _temp =0; I _pump._! -
36 Agsighment
main_PreCulture_L copMum = main_P reC ulture_IncubationTime. G etSize() X=0 ‘main_pump_dPressure’ = 200"
" — 37 Assighment
Ii Rechne Yerdlnnungen fr die ODMessung aus . X=0 ‘main_pump_tresholdF ressure’ = 10
main_PreCulture_olSample = main_cultivation'yal f main_P reCulture_diution;
m e volNacl = m ion'val - ma ample; £ =0 et tiont < a0
15 Alter =
X=0 ‘main_reader_Rowdame' = "0DGI0 29 x=0 Assignment
16 Arvay. Deciare [ Set Size =% main_sash_volume! =200
J_,/J Set aray 'main_reader_PreCulturevalues_1" to empty size. 40 X=0 Asgsignment
=0 'mai vy
7 Array, Deciare f Set Gize main_vash_cydes =
_,_,.fl Set aray ‘main_reader_PreCulturevalles_2' to empty size. 41 x=0 Agsighment
=0 ma .
18 Array. Declare f Set Size main_resuspend_vel = *150
_,_,-"J Set array 'main_reader_PreCulturevalles_3' to empty size 42 Assighment
I e X=0 ‘'main_incubation_tmet’ = '7200°
X=0 ‘main_ODEO0_threshald' = '0,041° 43 xag CESCMMEnt
20 Assignment =Y 'main_dna_vol =
X=0 ‘mgin_ODRI0_correctionF actor' ='2'
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Method
a4 Assignment
X=0 ‘main_incubation_heatShock' = 120"
a5 Assignment
X=0 ‘main_cultivationz_ Vol ='150"
46 HET code
Q main_cultivaiton2_VolKultur = 200 - main_cultivation2_Vol;
a7 Assignment
X=0 ‘main_cultivationZ_time' = '3600"
438 Assignment
X=0 ‘main_plating_val' = 200"
49 y Grouping
£ (X}
50 Grouping
@ Initialize
51 ¥ Eise
‘?’ [mam runiD is NOT equal to 0}
52 ILAB_connect of BVTlib_ilab_connector
iLAB connect(}
53 getBioreacter|Ds of BVTIib_ilab_connecter
main_biolD_array = getBioreactor|Ds{main_runID}
54 Assignment
'main_biolD' = 'main_biclD_array[1]
55 b End If
@
56 HSL code.
main_StatusLTU = MessageBox{"Is it Plate of the LTU on the sile of the Hamilion?","Status
LTu",
if (main_StatusLTU == 6} {
Position_Tecan(},
}
57 initialize {Singie Step] on Ml &TAR
Always initialize: Off
3 return value(s) .
58 initialize_Fame of unifi dllbrary
UNIFIEDLIBRARY::initialize, _Fame(ML_STAR, main_cultivation_temp, 2
main_cultivation_speed, ML_STAR._Plate_Cultivation)
59 BVSinitialize of HSLVacuuBrandPump
HSLStarBVSLik::| BVSImllalnze(mam_pump_lD main_pump_COMPort)
60 @ Grouping
61 [ Grouping
Cultivation
62 A Comment
7" <Prepair PreCulture Plate>
63 Sub_01_AddFromContainer_sterilTips of KompetenteZellen_v0.0.1
Sub_01_AddFromContainer_steriTips{ML_STAR._Res_Medium,
ML_STAR. Plate Precu\ture m PreCulture_MediaVol)
B4 Sub_02_AddFror -Zellen_v0.0.1
Sub_02 AddmeSequenoe(ML STAR._Res_Kryos, ML_STAR._Plate_Preculture,
65 = £
‘79 <Start Preculture>
66 fame_transport of unifiedlibral
UNIFIEDLIBRARY::fame, transpoﬂ(z ML_STAR._Plate_Preculture, main_cultivation_slot.
main_cultivation_temp, main_cultivation_speed, ML_STAR)
87 Timer: Start
_ Start timer 'main_timer_preculture’, set to relative time: 0" [s]
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310

Met hod
[:3:] Cleaning_0050_Tips of SM_SH_Cleanning
SM _SH_CLE ANNING:: Cleaning_0050_Tips(ML_STAR, ML_STAR. Tips_0050_1,
ML STAR. Res EIOH, ML STAR. Res EtOH Lid ML STAR. Res E10H_Lid Slurage
] sendhihatsApp of Shi_Gluocse
8M _GLUOCSE sendhatsAppimain_Operator_Number, "First Timer is started ")
70 H 4 Loop
\J) ‘main_PreCulture LuupNum times
‘mali 15 |oop courter

71 = Grouping
Timer

T2 G Timer. Wait for

L Yait for timer 'main_timer_precutture’, showdimer display, is stoppable

73 @ Timer Start

‘ Start timer ‘main_timer_preculture’, set to relative time:
‘main_PreCulture |IncubationTime[main PreCulture Loop] [5]
T4 sen S5ADD O _Gluocse
St _GLUOC SE sendhWhatsAppimain_Dperator_Number, "Nex Timer is
stated ..
74 Z Grouping
TG Comment
3 =Take newF late=

7 rm 1000yl Channel CO-RE Grip Get Plate (Single Step) on ML_STAR
Transport mode: {0)F late only, Sequence: ML_STAR _Plate_Storage, Sequence
courting: £1) Automatic, Channel to be used: 8
3 return valleds)

T8 lmnn 1000yl Channel C0-RE Grip Place P lste (Single Step) on ML_STAR
Transport mode: {0)F late only, Sequence: ML_STAR ._Plate_working, Sequence
counting: {0) Manually, Eject tool {1) Yes
3 return value(s) .

78 Sub_01_AddFromContainer of KompetenteZellen_v0.0.1
Sub_01_AddFromCortainerdL_STAR._Res NaCl ML_STAR _Plate_working,
main_PreCulture _“olNaCl)

a0 Comment
=Hole P latte aus dem Inkubstors

Ell fame_transport of unifiedlibrary
UNIFIEDLIBR AR fame_franspent(l, ML_STAR._Plate_Fromincubater,

ation_glot, main,_cufti

a2 Commert
=hlesse OO=

83 Sub_02_AddFromSeguence_ 96 of KompeterteZellen_vw11.0
Sub_02_AddFromSequence_96(ML_ST AR ._Plate _Fromincubator,

ML _STAR. Plate_working, main PreCulture WolSample)

a4 comment
=Lege Platte 2unick in den Ink ubator=

85 fame_transport of unifiedibrary
UMIFIEDLIBRARY:: fame_transport(2, ML _STAR._Plate_Fromlincubator,
mairy, vation dlot, main. ol

3 Grouping

LT' ‘ Readamiessung und Daten ereichnen
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Method

87

HSL code

0 ITErstelle Path 2um E speriment
main_reader_pathZexpeiment = main_reader_pathZe:perimentFolder + "1
+ main_current_date_str + "W’ + main_cument_date_str + "_ODG00 xpt"
MErstelle Phat aur Exceldatei mit den E rgebnissen
main_reader_path2results = main_reader_pathZresultsF older + "' +
main_cunert_date_str;

main_reader_filenameResults = main_current_date_gr+
*_0DE00_Precuture " + 1Strimain_PreCulture _Loop),
main_reader_TabMName = "Flate " + |Strimain_Gen5_P lateCounter) +* -
Data”,

main_Gen5_PlateCounter++;

malnfreader?ﬁ\enameReium = "C:uDokumente und EingtellungentiPeter
MeubaueriE igene DateieniiS ebastianiRobot\\" + main_current_date_str +
"' + main_reader_flenameResults + "4z

EE

59

S0

91

Readermessung of unifiedlibrary
» UMIFIEDLIBRARY:Readerm essung{ML_STAR, HxGens,
ML_STAR. Plate_working, main_reader_pathlexperiment,
main_reader_path2results, main_reader_filenameR esUlts,
main_cultivation_dilution, main_cuttivation_start,
main_reader_filenameReturn}
Comment
<werte OO aus=

readR owof BWTlib_Excellmport

main_reader_resulies = readRow(main_reader_flenameReturn,
main_reader_TabMName, main_reader_RowName)

subArray of BYTIib_Excellmport

main_reader_resuitesSub = subArraywmain_reader_resuttes, 1,
main_humStraing)

92

y SubtradAray of BYTIib_E xcellmport
main_reader_resultesSub = subtradtAmrayimain_reader_resultesSub,
main_QODE00_threshold)

93

multiplyAreay of BYWTib_Excellmport
main_reader_resultesSub = multiplyArraymain_reader_resutesSub,
main_PreCulture_dilution)

94

multiplyArray of BWTlib_Excellmport
mait_reacer Precunureva\ues multiplyArraymain_reader_resutesSub,
main, ODE00_correcti ctor)

95

HEL code
main_TimeStamp_ilab = TimGetFomatt edDate]"36y-%m-%d") + " " +

96

TimGetr ormattedTim e"%H; %M, %S")
If,

 Else
imain_tuniD is NOT equal to 0

97

sendData_jong of BYTlib_jlab_connedar
sendData_long{main_runlD, main_biolD, "0D600",
main_reader_PreCutturevalues, 1, main_TimeStamp_ilab,
main_PreCulture_diltion)

95

EndIf

99

G
@
arrayidinyalue of BV TIib_E xcellm port

ﬂ main_ODmin = aray invalue(main_reader_P reCuUturevalues)

100

[} If, Else

v
@ (main_oDmin is greater than OR equalto 0,75)

101

Loop: Break
=K

102

¥ Endif
°

103

Grouping

104

Grouping
performing dilution

Method
105 -4 If, Else
0’ {main_runlD is NOT equal to 0}
128 ‘ Groupmg
129 A s Comment
‘;g <Plate?waste>
130 WA Transport en ML_STAR
{"] Transpnrt labware from 'ML_STAR._Plate_working' to 'ML_STAR platewaste'
ralue(s) .
131 CI _0050_Tips of SM_SH_CGleanning
» SM_SH_CLEANNING: Cleaning_0050_Tips{ML_STAR. ML_STAR._Tips_0050_1,
ML STAR _Res FtOH, ML_STAR._Res_EtOH_Lid,
WL _STAR_Res FtOH_Lid_Storage, 1, 0)
132 Cleaning 0300 Tips of 8M SH_Cleanning
.» SM_SH_CLEANNING: Cleaning_0300_Tips(ML_STAR, ML_STAR._Tips_0300_1
ML_STAR._Res_EOH, ML_STAR._Res_EOH_Lid,
WL STAR. Res EIOH Lid Storage, 9, 1)
133 @ End Loop
134 asg Comment
<Hole Plate zuriick aus dem Inkubator>
135 fame_iransport of unifiediibrary
UNIFIEDLIBRARY::fame_transport({1, ML_STAR._Plate_FromIncubator,
main_cultivation_slot, main cu}tj\(a(lqn_tremp.,ma 1_cultivation_speed, ML _STAR)
136 sendWhatsApp of SM_Gluocse
SM_GLUOCSE: sendWhatsApp(main_Operator_Mumber, "Cultivation ended”)
137 = Grouping
138 Grouping
Filtrieren
-~
139 A Comment
;‘Z‘ <Start filtration>
140 Sub_02_AddFrom3equence_300 of KompelenteZellen_v0.0.1
» Sub_02 AddFremSequence 300(ML_STAR. Plats Fromincubator,
ML_STAR._Plate Filter, main_fiter_VolFromCultur}
141 “n ReghAciualPressure of HSLVacunBrandPump
‘ﬂ main_temp = HSLVacuuBrandPump::RegActualPressure{main_pump_|D}
142 t BVSVacuum of HSLVacuuBrandPump
‘&/’ HSLStarBVSle BVSVacuum(mam pump_ID, maln_pump dPressure,
mp_returnPre:
143 -
9
144 THSL code
6 Trace{"CaCl - Loop™)
ML_STAR. Plate_Filter. SetCumrentPosition{0);
145 Sub_01_AddFromContainer of KompetenteZelien v0.0.1
» Sub_01_AddFromContainer(ML_STAR._Res_CaCl2, ML_STAR._Plate_Filter,
146 t acuuBrandPump
U HSLStarBVSLib: BVSVacuum{malerump ID. main_pump_dPressure,
mal 1, main_pump_tresh ressu
147 @ End Toop
148 BVSTerminate of HSLVacuuBrand Pump
@ HSLStarBVSLib:: BVSTeminate{main_pump_ID}
149 Grouping
150 Grouping
Resuspendiren
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Method

151 HSL code.
Trace{"Resupend - Loop'};
ML_STAR._Plate_Filter. SetCurrentPosition(1);
main._resuspend_LoopCounter = main_numStrains/8;
152 Loop
@ ‘main_resuspend_LoopCounter' times
‘main_Loop_resuspend’ used as loop counter variable
153 L 1000u! Channel Aﬁplrale on ML STAR
Sequence: ML_STAR._Res_CaClI2, Valume [ul]: main_resuspend_vol
000 e 5) .
154 1 100011 Channel Dispense on ML_STAR
W | Sequence: ML_STAR._Plate_Filter, Volume [Pl main_resuspend_Vol
WL 0 return value(s) .
156 * 1000p] Chanrel Aspirate on ML_STAR
Sequence: ML_STAR. _PIate_Fﬂter Wolume [UI]: main_resuspend_Vol
W0 0 return valuels)
156 1 Wl Channel Dispense on ML_STAR
w | Sequence: ML_STAR._Plate_FCR. Volume [l]l: Remaining volume inclusive
WL blowsut air
0 return value(s) _
157 End Loop
158 Grouping
158 g0 Grouping
i‘ﬂ Incubation on ice
160 @  Timer Start
. Start timer 'main_timer_incutation’, set to relative time: 'main_incubation_time1' [s]
181 ISVWAP Transport on ML_STAR
{J'] Transport labware from 'ML_STAR _Plate_Fromincubator’ te 'ML_STAR.platewaste'
1 return value(s)
162 - Timer: Wait for
Laa  Wait for fimer 'main_timer_incutation', show timer display, is stoppable timer.
163 r”eﬁ Grouping
164 Grouping
Transformation
165 HSL code.
@ Trace{"Starting Loop - Transformation");
186 of KompetenteZellen_v0.0.1
» Sub05 _TransporiLid(ML_STAR._Res_Plasmid_Lid, ML_STAR._LidStorage)
67 Laop
‘main_resuspend_LoopCounter' times
‘main_Loop DNA' used as loop counter variable
168 1000p! Channel Aspirate on ML_STAR
Sequence: ML_STAR._Res_Plasmid, Volume [pl]: main_dna_Val
000 () pe ) .
169 : 1000u! Channel Dispense on ML_STAR
w | Sequence: ML_STAR._Plate_PCR, Volume [ul]: Remaining volume inclusive
WL blowout air
O return value(s) .
170 @ End Loop
171 _Sub05_TranspertLid of KompetenteZellen_v0.0.1
» _Sub05_TranspertLid{ML_STAR._LidStorage, ML_STAR._Res_Plasmid_Lid)
172 HSL code.
@ Trace{Transformation done"”)
173

$ Grouping

Method
174 Grouping
Incubation on lce &
Prepair fresh media plate
175 HSL code
@ Trace{"Incubation on ice™);
176 a Tirner: Start
‘ Start timer 'main_timer_incutationOnlce’, set to relative time: ‘main_incubation_onlce’ [s]
177 Sub_01_AddFromContainer_sterilTips of KompetenteZellen_v0.0.1
.» Sub_01_AddFromContainer_sterilTips(ML_STAR._Res_Wedium,
ML_STAR. Plate_Cultivaiton_2, main_gultivation2_Vol}
178 o Timer: Wait for
L Wait for timer ‘main_timer_incutationOnlce', show timer display, is steppable timer,
179 H& code
@ Traca{"Incubation on ice done");
180 rpiﬂ Grouping
g
181 i Grouping
Heatshack
182 HSL code.
Trace{"Starting Heatshock"),
183 ISWAP Transport on ML_STAR
f'l] Transport labware from 'ML_STAR _Plate_PCR' to 'ML_STAR _Plate_PCR_heatshock
1
184 Tirmer: Start
g Start timer 'main_timer_incutationHeatshock', set to relative time:
Ll 1 heatShock [s]
185 Tirner: Walt for
L Wait for timer 'main_timer_incutationHeatshock’, show timer display, is stoppable timer.
1886 iSWAP Transport on ML_STAR
h Transport labware from 'ML_STAR_Plate_PCR_healshock’ to 'ML_STAR._Plate_PCR'
1.return value(s) .

187 HSL code
Trace({"Heatshock Done™);

168 Brouping

189 L Grouping

Cultivation2

90 8L code,

Trace{"Starting Cultivation 2');

191 Sub_02 AddFromSequence of KompetenteZellen_v0.0.1
Sub_02_AddFromSequence(ML_STAR._Plate_PCR, ML_STAR__Plate_Cultivaiton_2
main_cullivaiton2 VolKultur)

192 fame_transport of unifiedlibrary
UNIFIEDLIBRARY:fame_transporti2, ML_STAR__Plate_Cultivaiton_2
main_cultivation_slot, main_cultivation_temp, main_cultivation speed ML STAR)

183 Timer: Start

‘ Start timer 'main_timer_cultivation2', set to relative time: 'main_culfivationZ_time' [s]

194 . Tirmer: Wait for

L Wail for timer ‘main_timer_cultivation2', show timer display, is stoppable timer.

195 farme_transport of uﬂ\fedi\brary
UNIFIECLIBRARY::fame_transport{1, ML_STAR__Plate Frommcubaler
main culwanom slat, cultivation_ temp, m al WL

196 HSL o
Trace(”Cuhivariom 2 Done");

197 Grouping

198 Grouping

Ausplatieren
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Method
218 000 | 10001 Channel CO-RE Grip Get Plate {Single Step) on ML_STAR
Transport mode: (0} Plate only, Sequence: ML_STAR._Plate_Agar, Sequence
== counting: {0) Manually, Channel to be used: &
3ret £(8).,
219 400 | 1000p] Channel CO-RE Grip Place Plate (Single Step) on ML_STAR
Transport mode: {0} Plate only, Sequence: ML_STAR._Plate_Agar_StorePlated,
== Sequence counting: (0) Manually, Eject toal: {0) No
3 return value(s)
220 sos Sequence: Set Current Position
current position of sequence 'ML_STAR _LidAgar ='1'
221 _Sub05_TransportLid_Agar of KompetenteZellen_v1.1.0
» _Sub05_TransportLid_Agar(ML_STAR _LidAgar,
ML_STAR. Plate Agar_StorePlated_Lids)
222 Groupin:
‘ Transfer Agarplate to Cytomat
223 i ISWAP Transpori on ML_STAR
Transport labware from 'ML_STAR._Plate_AgarTransport’ to
'ML_STAR._move_Tecan'
(s) .
224 Position_Tecan of BVTIib_LTU
J.ﬂ Position_Tecan()
225 HSL code
@ sShellCmd = "C:\Dokumente und Eir fer \Eigene
D ian'Programr _Trick\ClientConsole.exe
CriUsers\BYT-AdministratoriAnaconda3ipython. exe
C:\Tecan_Scripts\Remoting\CytomnatAgarplate. py -m 0 -5 " +
1Str{main_CytomatPaos)
ShellCmd);
226 As:
X=i+1 'main_CytomatPos' = 'main_CytomatPos' +'1'
227 L Grouping
228 End Loop
229 HSL code.
Trace{"Plating done”);
230 Grouping
231

Method
199 one Sequence: Set Current Position
current position of sequence 'WML_STAR ._Plate_Cultivaiton_2'=""
200 HSL code
Q Traced"Start P lating"y
main_temp = 0;
IFErechne wie viele P laten ausplattiert werden muessen
main_platting_numP lates = main_num Straing %6
201 Assignment
‘main_Cytom atPos' = 148"
202 Loop
‘main_platting_rum Plates times
main loop platling’
203 =] Grouping
. Get Plate from cytomat
204 HEL code
Q s8hellCmd = "C:\Dokum ente und EinstellungeniPeter NeubauerE igene
DateienSebagtian'ProgrammsiRemote_TrickiClientConsole exe
C:WsersiBWT -AdministratoriAnacond a3 python.exe
C:"Tecan_Scripts'RemotingiswomatAgarplatepy -m 1 s +
IStr{main_CviomatP os);
Trace(sShellCmdy,
nel{sShellGmd, 2,1
205 , Postion_Hamitton of BYTlib_LTU
Fostion_Hamitton()
206 ISWWAP Transport on ML_STAR
Transport labware from 'WML_STAR._move_Tecan'to
‘ML_STAR._P late_AgarTransport
1 return value(s)
207 ‘ Grouping
208 y Sequence: Set Current Position
#®9 current position of sequence ML_STAR _LidAgar = '1'
209 _Sub05_Transportlid_Agar of Kompeterte Zellen_w0.0.1
» _Sub0DA5_Transporlid_AgariML_STAR . _Plate_Agar_StoreP lated_Lids,
ML_STAR _LidAgar)

210 mMJ 1000pl Channel CO-RE Grip Get Plate (Single Step) on ML_STAR
™4 Transport mode: (03P late only, Sequence: ML_STAR _Plate_fgar_StoreP lated,
== Seguence counting: {0} Manually, Channel to be used: 8

3 return valuels) .

211 l""\'\ 1000yl Channel CO-RE Grip Place Plate (Single Step) on ML_STAR
74 Transport mode: {03 F late only, Sequence: ML_STAR._Plate_Agar, Sequence
== counting: {0) Manually, Ejed tool: {(0) Mo

3 return value{s) .
212 * 1000p1 Channel Aspirate on ML_STAR
Seqguence: ML_STAR _Res_Medium, volume [pl] 190
AR 0 return waluels)
213 * 1000yl Channel Aspitste on ML_STAR
Seguence: ML_STAR _Res_Medium, volume [pi} 10
A00CY (O return walueds) .
214 * 1000pl Channel Aspirate on ML_STAR
Sequence: ML_STAR ._Plate_Fromincubztor, Wolume [pl] 50
Ly e s)
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Figure S3: Tecan LHS

Haﬂﬂi"Iton

Figure 1: Second used Liquid handling station (LHS). Plates are stored at the incubator on the right site of the LHS. On a
command of the Hamilton LHS a plate is moved from the incubator to the Transfer unit. A second command was used to
return the plate from the transfer unit into the incubator.
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function DiluteForChemostat(iRunlID)

sim

= 0;

%% Ziel OD:

fTragetOD = 0.8;
iCultivationVol = 170; % [pL]

%% Connect to ilab

% %

%
%
%
%

if Ispc % check if running on Windows
ilab = actxserver("BVT_ ilLabDriver.ilab_net class®);
ilab = actxserver("1LAB_COM_BVT.ILAB_COM BVT®");
else
ilab = iLab_driver_universal;
end
ilab.SQL_Close;
ilab.SQL_Connect;

ilab.run_id = iRunlD;

ilab = ilab.get biolD(iRunID);

iIExpID = ilab.getExpIDByBiolD();

iProfID = ilab.getProfIDByBiolD();
iBiolD = ilab.getBioreactorIDs(iRuniD);
iBiolD iBiolD(1);
1ExpID ilab.getExperimentlDs(iBiolD);
iProfID = ilab.getProfillDs(iBiolD);
iNumOfExperiments = length(iExplD);

%% Calling Measurments

fOD600 = ilab.getExperimentMeasurements(iExplD, "0OD600");
fTime = fOD600(:,1)/3600;

fOD600 = fOD600(:,2:end);

iSizeOfData = size(fOD600) ;
iNumOfMeasurments = iSizeOfData(l);

%% get last Setpoints to compute the last dilution factor
fDilutionOld = ones(1, length(iExplID));
it iNumOfMeasurments > 1
for ci = 1:iNumOfExperiments
fDilutionOld(ci) = (iCultivationVol-ilab.SetpointgetCurrent(iProfiD(ci),

"Puls_Medium®))/iCultivationVol;

end

% Berechne vorletzte OD neu:

fOD600(end-1,:) = fOD600(end-1,:)-*fDilutionOld;
end

%% create timestamp:
iTime = ilab.getCultivationTime(iRunID);

%% Compute pu / OD set

% Erstelle Array"s

fODNext = zeros(1, length(iExplD));
fDilution = ones(l,length(iExplD));
fVolRemain = zeros(l, length(iExplD));
fVolAdd = zeros(1, length(iExplD));
fVolRemove = zeros(1, length(iExplD));

fMu = zeros(iNumOfMeasurments-1, length(iExplD));
if ~(iNumOfMeasurments > 1) % if no p values can be calculated
for ci = 1:length(iExplID)
fVolAdd(ci) = 20;
fVolRemove(ci) = O;
it ~sim
ilab._SetpointSet(int32(iProfID(ci)), "Puls _Medium®, iTime, fVolAdd(ci));
ilab.SetpointSet(int32(iProfID(ci)), "Probe Volume®, iTime,

fVolRemove(ci));

end
end
else % normal process ...
for ci = 2:iNumOfMeasurments
for cj = 1:length(iExplID)




fMu(ci, cj) = (log(fOD600(ci,cj))-log(fOD600(ci-1,cj))) 7/ (fTime(ci)-

fTime(ci-1));

end
for

end

ci = 1:length(iExplID)
TfODNext(ci) = fTragetOD / exp(fMu(end,ci) * (fTime(end)-fTime(end-1)));
it fODNext(ci)~=0
fDilution(ci) = fODNext(ci) / fOD600(end, ci);
end
fVolRemain(ci) = fDilution(ci) * iCultivationVol;
if fVolRemain(ci) > (iCultivationVol - 20)
fVolRemain(ci) = (iCultivationVol - 20);
elseif fVolRemain(ci) < 45
fVolRemain(ci) = 45;
end
% Compute Volumes
fVolRemove(ci) = (iCultivationVol - 20) - fVolRemain(ci);
fVolAdd(ci) = iCultivationVol - fVolRemain(ci);
%% Write data to database
if ~sim
ilab.SetpointSet(int32(iProfID(ci)), "Puls_Medium®, iTime, fVolAdd(ci));
ilab.SetpointSet(int32(iProfID(ci)), "Probe Volume®, iTime,

fVolRemove(ci));

end
end
end

end
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