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Figure S1. Reference data from the induction phase of the six bioprocesses. Cells were considered leaky
when the concentration of extracellular SpA exceeded 0.5 g/L and lysis was assumed to take place when
extracellular DNA exceeded 15 mg/L. Due to a gap in reference data in run LC5, the onset of lysis was
estimated by linearly interpolating the DNA concentration. Due to the scale of the graphs, the standard
deviation of replicate measurements is too small to be displayed.



Table S1. Number of samples and class frequency in each run. Only post-induction samples are shown since
they were used for classification models.

run total normal leaky lysis
LC1 170 26 71 73
LC2 140 25 46 69
LC3 123 26 48 49
LC4 194 49 95 50
LC5 96 35 47 14

LC6 170 49 97 24




a: 1le-10 a: 1e-08 a: 1le-06
(10,) -M EEN-ENNNEE-ENEEENE

Go)-ENENEN-EENEEN-ENEEER
(200) -HHEEEN-EEEEEN-EEEEEE-

200,)- AN EENEN-EREEEN-EEEEEN
(400,)-AIH N A NN -EEEENN-EEEEERE
(10, 10) - NEEN-ENNENENE-ENEEER
(50, 50) -HH A NEN-EEEREN-EREEEN
(100, 100)-NEFEEN-FEEEEN-FEEEEN
(200, 200) - NN EN-FERETERE-AENEEN
(400, 400) -HNENEN-FEEEEN-ERAEEN
(10,10, 10)-EEEEE-RTOEEE-BETEE D
(50,50, 50)-HEETEN-EENTEE-REEENE D
(100,100, 100) -HN NN EN-FEENENE-FEEEEN
(200,200, 200) -F N ENEN-FEENEEE-FYEEEN
(400, 400, 400) -HHNENNE -NUNENN-NENEEE
(10,) - -0 -0
(50,) - -0 -H
(100,) -M -B -0
o (200,) - M - -a
2 (400,) -HW -0 -0
S (10, 10) -H -B -0
] (50, 50) - -0 -0
cg (100, 100) -M -H -
i) (200, 200) -M -0 H-n
] (400, 400) -| -A EE-N [ ]
B (10,10,10) -M -0 -a
< (50, 50, 50) -H -0 -
(100, 100, 100) -H - H-B [
(200, 200, 200) -H Q-B B-B
(400, 400, 400) -H H-N H-N [ |
1 I I 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1
(10)-EHAEEN -EEER s 111
(50,)-AEE T -HEEN -HEHN
(100,) -EEE s 1 s 111
(200,) -A -ARRENE -An
(400,) -H M -an -l
(10, 10) -HENE X s 111 s 111!
(50, 50) -W T -EENEEN-EENE
(100, 100) -W ™ -Hn EN-ENNE
(200, 200) -W 0 s 11 L1 e 1]
(400, 400) -H -l HN-ER
(10,10, 10)-HENE -ERENE "-EEEEN
(50, 50, 50) -H M -EE N s 1 [ |
(100, 100, 100) -H e ] -
(200, 200, 200) -H -HEEN = 111!
(400, 400, 400) - B I I 1 0 -
PRVLRS PPORKS PP @&

a: 0.0001 a: 0.01

-EENNEN lllll
-IENEEEN-EEEE
-ENNEEN-N [ |
-EHNEEEN-ENENER
-EAEEEN-B (1
-EEEEEN-EEEEERE
-ENEEEN-ENNEEN
-ENEEEN-EEEENE
-EEEEEN-ENEEER
-EEEEEN-ENENER
-EEEEEN-EEEEER
R LU Ll L
-a -B

-i -i

-2 -B

-a -i

-B -i

-B -i

-a -a

-i -a

-2 -An

-a -i

-a - [ |
-a -a

-2 -

-a -B

-a u-B

o | [ | [ 1 [} I
-EEEET " -ENEEEN
-INEN s 11110
-EEE N -INREN
-Ammn -ENEEN
-EnN -ENEEN
-EREN -ENREER
-an -ENEEER
-Anm -ENNEEN
o L1 -ENEEER
-EN mC -ANEEER
a 111 -INNEEN
-an -ENEEEN
-B -ENENER
-Anm -ENNEEN
S LURLE LTI
PRVLRS PPVLKS

number of epochs

0.9

0.8

0.7

0.6

0.5

0.4

0.9

0.8

0.7

0.6

0.5

0.4

Adelndoe ueaw

Aoelndoe uesw

Adeldndoe uesw

o
o

o
s

o
N

Figure S2. Hyperparameter grid search for ANN models. The searched hidden layer structures are displayed
in parentheses on the left. For example, (50, 50) denotes two hidden layers with 50 nodes each. The weight
penalization parameter is denoted by a. Rows show zero-oder (d0), first-order (d1) or second-order (d2)

derivative.
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Figure S3. Magnification of Figure 6 in the main text. The figure shows the classification performance of RFC
models evaluated with the first and second derivatives (d1 and d2) of baseline-corrected post-induction
spectra. The x-axes are oriented such that the least complex model is on the left side and the most complex on
the right side. The evaluation metrics were averaged over the six data splits (one for each run), weighted by

the number of samples in each run (accuracy) or the frequency of classes in each run (Fi score).
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Figure S4. Classification accuracy of LDA and ANN after feature selection. Accuracy was averaged over the
six different data splits (one for each run), weighted by number of samples in each run. Feature selection
strategies are listed in Table 1 in the main text. Significant difference in average accuracy to the reference (ref)

is denoted by * (p <0.05) or + (p <0.01).



