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S1. Code

The Python code of this study can be found GitHub as a jupyter notebook.
Python packages that were used:

¢ python==3.6.12

¢ matplotlib==3.2.2

* seaborn==0.11.0

¢ pandas==0.25.3

* hyperopt==0.2.5

* scipy==1.5.2

¢ statsmodels==2.12.0
¢ xlrd==1.2.0

¢ numpy==1.17.4

* joblib==0.17.0

* category_encoders==2.2.2
e scikit_learn==0.23.2

S2. Tables & Figures

Here, in Figures S1, S2 we present the partial dependence of the § parameter. Given the poor
performance of the model in predicting the B parameter, the interpretation plots of the parameters was
omitted and included in the supplementary material.

Submitted to Journal Not Specified, pages S1 —S3 www.mdpi.com/journal/notspecified


http://www.mdpi.com
https://github.com/dimitrispapak/Machine_learning_techniques_for_asserting_cellular_damage_induced_by_particle_high-LET_radiation
http://www.mdpi.com/journal/notspecified

Version February 23, 2021 submitted to Journal Not Specified

Partial Dependence, LET Partial Dependence, Energy
00504 |ET=2.25 0.040 Energy= 14.46
0038
0045
0036
] ]
E 0.040 E
(=1 (=)
*g *g 0034
=] =]
E 0035 E
< < 0032
= k=
< o
a =%
0030 0.030
0.028
0025
0.026
[ 2000 2000 5000 5000 0 E) 100 130 200 50
LET Energy
(A) (B)

Partial Dependence, Cells

S2 of S3

0.055 4

0.050 4

0.045 4

0.040 4

0.035 4

Predicted Outcome

0030 4

0.025 4

0.020 4

b I LOMI= I I~ i
A0 DI INO0 O A O OmM=mmol =t O 'SJEE%Hﬁﬁ

o -
mm—; H&m “zw%mﬁﬁmﬂmg’ggmg @gm%ﬂgggméﬁg
="73 A =z @

3H10
u

©
Figure S1. Partial Dependence for  parameter. (A) LET , (B) Energy, (C) Cell line.
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Figure S2. (A) Feature importance for the § parameter, (B) LET - Energy two-way partial dependence
for the B parameter
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Below in Table S1 are presented the hyper-parameters for each model that was trained.

Hyper Parameter « parameter | § parameter All clusters | All clusters (oxic
(hypoxic cells) cells)
bootstrap true true true true
criterion mse mae mae mae
max_depth None None None None
max_features log2 log2 auto auto
max_samples 0.9 0.9 0.9 0.9
min_samples_leaf | 1 4 1 1
min_samples_split | 2 2 2 2
n_estimators 50 10 15 13
oob_score true true true true

Table S1. Optimized Parameters, as were calculated by the hyperopt algorithm
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