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JGIID
Chalo1
Melva1l
Melbi2
Rhier1
Acemal
Phisc1
Ascsal
Glalo1
Amaore1
Oidma1
Bissp1
Sclsc
Botcil
Maggr1
Meucr_trp3_1
Trire2
Xylhyp1
Cenged
Glost2
Leppal
Stasp1
Altal
Aurpu_var_pull
Clafu1
Aspci1

Phylogenetic On Species
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Tabela zawierajaca informacje na temat liczby kopii genow

Ecology
Chalara longipe: Saprotroph

Phylum
Ascomycota

Meliniomyces va Ericoid mycorrhi Ascomycota

Meliniomyces bi Ericoid mycorrhi Ascomycota

Rhizoscyphus e1 Ericoid mycorrhi Ascomycota

Acephala macro Ectomycorrhizas Ascomycota

Phialocephala st Endophyte
Ascocoryne sarc Endophyte
Glarea lozoyens Saprotroph
Amorphotheca n Saprotroph

Ascomycota
Ascomycota
Ascomycota
Ascomycota

Oidiodendron mi Ericoid mycorrhi Ascomycota

Bisporella sp.  Saprotroph
Sclerotinia scler Pathogen
Botrytis cinerea Pathogen
Magnaporthe gri Pathogen
Meurospora cras Saprotroph
Trichoderma ree Saprotroph

Xylaria hypoxylo Saprotroph

Ascomycota
Ascomycota
Ascomycota
Ascomycota
Ascomycota
Ascomycota
Ascomycota

Cenococcum ge Ectomycorrhizae Ascomycota

Glonium stellatu Saprotroph
Lepidopterella pi Saprotroph
Stagonospora sp Pathogen
Alternaria alterni Pathogen
Aureobasidium [ Saprotroph
Cladosporium fu Pathogen
Aspergillus clav: Saprotroph

Ascomycota
Ascomycota
Ascomycota
Ascomycota
Ascomycota
Ascomycota
Ascomycota

Class Order
Leotiomycetes Helotiales
Leotiomycetes Helotiales
Leotiomycetes Helotiales
Leotiomycetes Helotiales
Leotiomycetes Helotiales
Leotiomycetes Helotiales
Leotiomycetes Helotiales
Leotiomycetes Helotiales
Leotiomycetes
Leotiomycetes
Leotiomycetes Helotiales
Leotiomycetes Helotiales
Leotiomycetes Helotiales

sordariomycetes Magnaporthales
Sordariomycetes Sordariales
Sordariomycetes Hypocreales
Sordariomycete: Xylariales
Dothideomycetes
Dothideomycetes
Dothideomycete Mytilinidiales
Dothideomycete Pleosporales
Dothideomycete Pleosporales
Dothideomycete Dothideales
Dothideomycete Capnodiales
Eurotiomycetes Eurotiales

Family Genus
Chalara
Helotiaceae Meliniomyces
Helotiaceae Meliniomyces
Leotiaceae Pezoloma
Acephala
Phialocephala
Helotiaceae Ascocoryne
Helotiaceae Glarea

Myxotrichaceae Amorphotheca
Myxotrichaceae Oidiodendron
Helotiaceae Bisporella
Sclerotiniaceae Sclerotinia
Sclerotiniaceae Botrytis
Magnaporthace: Magnaporthe
Sordariaceae Neurospora

Hypocreaceae Trichoderma

Xylariaceae Xylaria
Gloniaceae Cenococcum
Gloniaceae Glonium
Argynnaceae  Lepidopterella

Massarinaceae Stagonospora
Pleosporaceae Alternaria
Saccotheciacear Aureobasidium
Mycosphaerellac Passalora

Aspergillaceae Aspergillus

GGGX|ABHD1 GGGX|ABHO3 GX|ABH19 GXIABH23 GXIABH16
13 23 1 2 0
12 17 1 3 0
1" 13 1 1 0
6 10 1 2 0
9 21 1 3 0
10 24 1 2 0
3 3 0 0 0
6 10 1 2 0
2 5 0 2 0
17 16 0 4 0
10 15 0 1 0
3 5 1 1 0
7 12 1 0 0
6 7 1 3 0
1 5 1 2 0
1 9 0 2 0
2 10 0 3 1
2 & 1 2 0
b 10 0 3 0
2 9 0 3 0
7 13 1 3 0
8 12 0 3 0
7 12 1 0 0
4 & 1 1 1
2 4 1 2 0

https://www.nature.com/articles/s&1467-020-18795-w#Sec2



Random Forest

1. Tworzy wiele drzew decyzyjnych:
(kazde na innym losowym podzbiorze danych i cech)

2. Wprowadza losowos¢:
- wybiera losowe probkKi (bootstrap) i losowe cechy przy kazdym podziale drzewa

3. Usrednia wyniki (regresja):
lub gtosuje wiekszoscig (klasyfikacja).

4. Minimalizuje przeuczenie (overfitting):
dzieki agregacji wielu stabych modeli

5. Dziata dobrze na danych z wieloma cechami i szumem



Zbior danych
Zbior uczacy i testowy zostat losowo podzielony - 30% danych
przeznaczono na testy, a pozostate 70% wykorzystano do
trenowania modelu.

Ocena modelu
Wydajnosc¢ oceniano na podstawie metryki F1 score - im wyzszy
wynik, tym lepsza rownowaga miedzy precyzjg a czutoscia.
Wygenerowano tez heatmapy.




Secreted CAZymes

Total number of test samples: 34

Best Parameters: {'bootstrap': False, ‘class_weight': {0:1,1:1.7}, 'max_depth" 4, 'max_features". 'sqgrt,
'min_samples_leaf':1,'min_samples_split": 2, 'n_estimators" 50}

F1score: 0.625

Classification Report:
precision recall fl-score support

O 082 096 088 24
1 083 050 062 10 Predicted

accuracy 082 34
macroavg 083 0.73 075 34
weightedavg 082 082 081 34

Top 10 Important Features:
Feature Importance

20 CBM1 0.041582

S0 CEIS 0.040148

75 GH10 0.033276

14  AA9 0.032918

126 GH72 0.030554

10 AAS_1 0.026910

43 CE 0.025717

@5 GH28 0.023403
136 GH92 0.019269

130 GH78 0.018132 }

param_grids = [
{
'n_estimators": [40 + (5 *i) foriin range(5)] + [1000 + (500 *i) foriin range(5)],
'max_depth': [iforiinrange(3,7)],
'max_features': ['sqrt, 'log2', Nonel,
'min_samples_split": [2, 3],
'min_samples_leaf" [1, 2, 3],
'bootstrap’: [True, False],
‘class_weight" [{0:1,1: 0.8}, {0:1,1:1.6}, {0:1,1: 1.7}, {0:1,1:1.8}]




ane lipazy

Secreted lipase

Total number of test samples: 34

Best Parameters: {'bootstrap’: False, 'class_weight': {0:1,1: 0.8}, 'max_depth" 2, 'max_features': None, 'min_samples_leaf" 1,
'min_samples_split': 2, 'n_estimators" 30}

F1score: 015384615384615385

Classification Report:
precision recall fl-score support

O 071 092 080 24
1 033 010 015 10

Predicted

accuracy 0.68 34
macroavg 052 051 048 34
weightedavg 060 068 061 34

Top 10 Important Features:

Feature Importance param_grids = [
1 GGGX|ABHO3 0.360012 {
O GGGX|ABHO1 0.285908 'n_estimators: [30 + (5 *i) foriin range(5)] + [1000 + (500 *i) foriin range(5)],
3 GX|ABH23 0.222285 'max_depth': [iforiinrange(l, 4)],
2 GX|ABH19 0.066717 'max_features': ['sqrt, 'log2', None],
6 GGGX|ABHO4 0.035538 'min_samples_split: [2, 3, 4],
8 GX|ABH22 0.022019 'min_samples_leaf" [1, 2],
4 GX|ABH16 0.007521 '‘bootstrap’: [True, False],
5 GX|ABHO9 0.000000 ‘class_weight": [{0:1,1: 0.5}, {0:1,1: 0.8}, {0:1,1:1}]
7 GX|ABH14 0.000000 }

9 Y[ABH27 0.000000 ]




e proteazy

Secreted Proteases

Total number of test samples: 34

Best Parameters: {'bootstrap’: True, 'class_weight" {0:1,1: 2.6}, 'max_depth" 2, 'max_features". 'log2’,'min_samples_leaf"1,
'min_samples_split’: 2, 'n_estimators': 950}

F1score: 0.3157894736842105

Classification Report:
precision recall fl-score support

O 072 075 073 24

1 033 030 032 10 _
Predicted

accuracy 062 34
macroavg 0.53 053 053 34
weightedavg 061 0.62 061 34

Top 10 Important Features:
Feature Importance

16 S53 0.063757 param_grids = [

O AO1A 0.061653 {

15 S28 0.052438 'n_estimators": [400 + (200 *i) foriin range(8)],

14 S10 0.046521 'max_depth': [iforiinrange(l, 4)],

1 M35 0.038084 'max_features’: ['sgrt’, 'log2', None],

21 MILA 0.036581 'min_samples_split": [2, 3],

19 C56 0.036093 'min_samples_leaf" [1, 2, 3],

51 187 0.035521 'bootstrap”:. [True, False],

12 SOSA 0.034937 ‘class_weight': [{0:1,1: 0.8}, {0:1,1: 2.5}, {0:1,1: 2.6}, {0:1,1: 2.7}]
3 132 0.034487 }




ane biatka

Confusion Matrix

SSPs

Total number of test samples: 34

Best Parameters: {'bootstrap': True, 'class_weight': {0:1,1:1.8}, 'max_depth" 4, 'max_features": None, 'min_samples_leaf": 5,
'min_samples_split': 2, 'n_estimators" 65}

F1score: 0.6666666666666666

Classification Report:
precision recall fl-score support

O 083 100 091 24

1 100 050 067 10 Predicted

accuracy 085 34
macroavg 091 075 0.79 34
weightedavg 088 085 084 34

Top 10 Important Features:

Feature Importance param_grids = [
49 3443 0.039754 {
119 734 0.033594 'n_estimators': [60 + (5 *i) foriin range(5)] + [1000 + (500 *i) foriin range(5)],
105 unknown 0.023193 'max_depth': [iforiinrange(2, 5)],
116 545 0.016969 'max_features': ['sqrt, 'log2', None],
162 1183 0.014960 'min_samples_split": [2, 3],
35 1764 0.014785 'min_samples_leaf": [iforiin range(2, 6)],
13 445 0.014637 '‘bootstrap”: [True, False],
205 00457 00734 0.013437 ‘class_weight": [{0:1,1:1.6}, {0:1,1:1.7}, {0:1,1:1.8}]
159 314 0.012983 }

34 1670 0.012457 ]




Whioski koncowe

e WykorzystaliSmy algorytm Random Forest oraz rozne zestawy cech:
sekretowane CAZymes, lipazy, proteazy i mate sekretowane biatka (SSPs).

e Skuteczno$¢ modeli oceniano na podstawie Fi1score, uwzgledniajgc
rownowage miedzy precyzjg a czutoscia.

* Najlepsze wyniki uzyskano dla predykcji opartej na CAZymes i SSPs (F1
score: 0.625i1 0.667).

e Analiza istotnosci cech ujawnita geny potencjalnie kluczowe dla danego
typu funkgji troficznej.

* Wyniki pokazuja, ze adnotacja genomowa moze byc¢ skutecznym
narzedziem do wnioskowania o ekologicznej roli grzybow.
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