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Supplementary data

Table S1: A Total of seven metal ions were taken as features or predictors, while a total of 34 formulations
including duplicates (N=2) used in the experiment. Hence a tabular dataset (D34x0) having 34 rows (observations),
and 9 columns (Features) which include 2 target variables was ready for feature ranking and selection.

SampleID | Cu Fe Zn Mn Mg Co Ni Acidic (%) | Basic (%)
P3S1 2.00 1.00 10.00 | 0.05 19.50 0.06 2.00 18.10 13.24
P3S2 0.00 1.00 520 | 0.05 60.00 2.00 2.00 18.70 11.91
P3S3 2.00 1.00 039 | 0.05 60.00 1.03 0.00 | 21.14 14.14
P3S4 0.00 1.00 10.00 | 0.78 19.50 2.00 0.00 17.03 10.64
P3S5 2.00 1.00 0.39 1.50 19.50 2.00 1.00 | 20.13 12.72
P3S6 0.00 1.00 0.39 1.50 39.75 0.06 2.00 | 24.63 14.50
P3S7 1.00 1.00 10.00 | 1.50 60.00 0.06 0.00 | 20.36 11.10
P3S8 0.00 13.00 039 | 0.05 19.50 0.06 0.00 | 24.80 14.34
P3S9 1.00 13.00 520 | 0.78 39.75 1.03 1.00 | 20.05 13.28
P3S10 2.00 13.00 10.00 | 1.50 60.00 2.00 2.00 | 23.10 10.71
P3S11 1.00 | 25.00 039 | 0.05 19.50 2.00 2.00 | 26.10 14.24
P3S12 2.00 | 25.00 10.00 | 0.05 39.75 2.00 0.00 | 20.01 11.28
P3S13 0.00 | 25.00 10.00 | 0.05 60.00 0.06 1.00 | 25.05 12.32
P3S14 2.00 | 25.00 039 |0.78 60.00 0.06 2.00 | 2230 13.85
P3S15 0.00 | 25.00 10.00 | 1.50 19.50 1.03 2.00 | 26.57 12.55
P3S16 2.00 | 25.00 5.20 1.50 19.50 0.06 0.00 | 23.17 10.90
P3S17 0.00 | 25.00 0.39 1.50 60.00 2.00 0.00 | 23.75 11.31
P3S18 2.00 1.00 10.00 | 0.05 19.50 0.06 2.00 18.39 11.92
P3S19 0.00 1.00 520 | 0.05 60.00 2.00 2.00 18.77 12.62
P3S20 2.00 1.00 039 | 0.05 60.00 1.03 0.00 19.43 13.23
P3S21 0.00 1.00 10.00 | 0.78 19.50 2.00 0.00 16.37 10.28
P3S22 2.00 1.00 0.39 1.50 19.50 2.00 1.00 | 21.33 13.69
P3S23 0.00 1.00 0.39 1.50 39.75 0.06 2.00 | 26.18 14.23
P3S24 1.00 1.00 10.00 | 1.50 60.00 0.06 0.00 | 22.19 10.06
P3S25 0.00 13.00 039 | 0.05 19.50 0.06 0.00 | 25.60 14.44
P3S26 1.00 13.00 520 |0.78 39.75 1.03 1.00 | 20.60 12.82
P3S27 2.00 13.00 10.00 | 1.50 60.00 2.00 2.00 | 23.74 11.06
P3S28 1.00 | 25.00 0.39 | 0.05 19.50 2.00 2.00 | 25.52 14.39
P3S29 2.00 | 25.00 10.00 | 0.05 39.75 2.00 0.00 | 20.83 10.86
P3S30 0.00 | 25.00 10.00 | 0.05 60.00 0.06 1.00 | 24.67 12.10
P3S31 2.00 | 25.00 039 |0.78 60.00 0.06 2.00 | 20.29 14.41
P3S32 0.00 | 25.00 10.00 | 1.50 19.50 1.03 2.00 | 28.66 12.31
P3S33 2.00 | 25.00 5.20 1.50 19.50 0.06 0.00 | 22.19 11.20
P3S34 0.00 | 25.00 0.39 1.50 60.00 2.00 0.00 | 23.81 11.71




Table S2: A total of 42 media candidates have been tested for generating the complete data set required to learn
the supervised regression models.

SamplelD | Fe Zn Acidic Basic
P3S35 1 0.4 16.88 13.165
P3S36 7 0.4 19.91 12.93
P3S37 13 0.4 26.96 14.23
P3S38 25 0.4 28.66 13.47
P3S39 1 4.7 19.15 12.64
P3S40 1 8.4 17.2 10.56
P3S41 1 12 18.34 10.82
P3S42 1 0.4 16.88 11.165
P3S43 7 0.4 21.46 12.32
P3S44 13 0.4 26.78 14.5
P3S45 1 3.3 17.13 10.31
P3S46 7 3.3 20.44 12.05
P3S47 7 3.3 21.28 12.62
P3548 13 3.3 22.62 12.14
P3S49 1 6.2 17.2 10.56
P3S50 7 6.2 21.24 11.65
P3S51 13 6.2 23.37 12.37
P3S52 25 6.2 29.18 15.86
P3S53 1 12 18.34 10.82
P3S54 13 12 23.5 13.36
P3S55 25 12 28.3 13.99
P3S56 1 0.4 17.4 12.55
P3S57 7 0.4 20.44 11.67
P3S58 13 0.4 25.8 13.94
P3S59 25 0.4 28.2 13.47
P3S60 1 4.7 18.5 12.23
P3S61 1 8.4 16.37 10.06
P3S62 1 12 18.11 10.94
P3S63 1 0.4 18.4 12.55
P3S64 7 0.4 21.83 10.69
P3S65 13 0.4 25.63 12.85
P3S66 1 33 17.68 10.27
P3S67 7 33 19.91 12.93
P3S68 7 33 21.51 11.52
P3S69 13 33 22.72 12.96
P3S70 1 6.2 16.37 10.06




P3S71 7 6.2 22.28 11.54
P3S72 13 6.2 21.67 12.4

P3S73 25 6.2 28.97 15.86
P3S74 1 12 18.11 10.94
P3S75 13 12 22.66 14.26
P3S76 25 12 28.11 15.96

Table S3: Charge variants estimation of control and validation in fed-batch mode

Acidic Baisc
Ctrl 16.88 13.165
Ctrl 18.4 12.55
Supplemented 24.79 13.22
Supplemented 25.41 13.83
Innovator 25.35 12.43
Innovator 24.59 10.39
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Fig. S1 CEX Chromatogram of supplemented culture
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Fig. S2: Size Exclusion chromatography (SEX) profile
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Figure S3 Comparison between RF and GBDT in terms of feature ranking.



Acidic variants (%)

Basic variants (%)

16
14

[g]

11234567 8910111213141516171819202122232425
Fe Conc. (PPM)

WMM

~

(=] (=)} = w onoun Ol oy o~y

b
-+ o -l — o

11
10.5

W Yy 00y o O N
(=) [#2] — O w

0.5
12.5
1
11.5

Zn Conc. (PPM)

Figure S4 Plot showing relation of charge variant with Fe (Above) and Zn (Below)



