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Goal of our project

Classify the Rabs into their group

)

© from sklearn.model selection import train test split
from sklearn.ensemble import RandomForestClassifier
from sklearn.metrics import confusion matrix, accuracy score

rf = RandomForestClassifier(n_estinators=100, random state=a2)
rf.fit(x_train, y_train)
y_pred = rf.predict(x_test)

conf_matrix = confusion matrix(y test, y pred) a p a O
accuracy = accuracy_score(y_test, y pred)

print(“Matrice de confusion :\n", conf matrix)
print(f Précision : {accuracy}”)
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What are Rab proteins?

Rab-43 (Alpha fold)



What are Rab proteins?

GTPase with functions in tethering in vesicular trafficking
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What are Rab proteins?

GTPase =2
exchange GDP against
GTP to activate effectors

Inactive state

Active state
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WangS. et al, 2017




What are Rab proteins?

Group IV

Group VI

Large family of proteins

Group Il
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... and why study them?

Griscellisyndrome

- partial albinism

- immunological defects

- primary neurological dysfunctions

Choroideremia
- Blindness

Neurological disorders

Rab-associated
diseases







What does our data look like?
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Unequal distribution
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Protein
seguences
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What did we do?

Machine

Features Learning

Seq Feat1 Feat2 Feat3
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Random forest

Decision tree
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First feature: GAAC

« GAAC=grouped amino acid composition
o Physico-chemical properties
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GAAC predictor using

Confusion matrix from KNN modelwith k=5 on
Rab extracted GAAC features

0.09 0.064 0.219 0.032 0.01
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Second feature: CKSAAP

o CKSAAP = Composition of k-spaced amino acid pairs

k=1 AxA LxT

k=3 AX)&B\ LxxxT

k=5 AxxxxxA\ LxxxxxT

N\

Protein sequence: D AWAE LSGCIKT




CKSAAP predictor using

Confusion matrix from KNN modelwith k=5 on Accuracy: 94.7%
Rab extracted CKSAAP features Precision: 0.950

Recall: 0.947
G 0029 0.006 F1-Score: 0.945
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CKSAAP predictor using

Decision Tree
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Accuracy: 89,28%
Precision:0.839
Recall: 0.835
F-score:0.837

Confusion matrix from decision tree model with max depth =
22 on Rab extracted CKSAAP features after PCA (10PCs)
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CKSAAP predictor using

Confusion matrix from random forest model with max on
Rab extracted CKSAAP features after PCA (10PCs)
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What is going on with group 6?

Number of Rab proteins per group

Oversampling:
Sample with
I replacement
: i
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What is going on with group 6?

Number of Rab proteins per group

Testing set
Oversampling:
Training set Sample with
replacement
A )
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CKSAAP with resamp

Confusion matrix from KNN model with k =5 on Rab
extracted CKSAAP after PCA (10PCs) with oversampling

Group 1 0.041  0.021
Group 2 - 0.01 0.005 0.005 0.015 0.046
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Improving sampling

Number of Rab proteins per group
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Improving sampling

Number of Rab proteins per group

Testing set
Training set

groupl group?2 group3 group4 group5 group6




Improving the model
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Non-Rabs :

#Neighbors

Uniprot
Michel Cuendet
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CKSAAP predictor with improved model

Confusion matrix from KNN model with k = 11 on Rab extracted
CKSAAP features with oversampling

Group 0 0.011 0.007 0.004 0 0.079
non-rab

Group 1 ~ 0.021 0.004 0.004 0.004

Group 2 - 0012 0.004 0.012 0.008 0.008

Group 3 ~ 0.03 pEeE:3EN 0.005 0

Group 4 - 0014 0.021 0007 0007 JUEEEN 0  0.011
Group 5 ~ 0.02 0.01 0 [KPEN 0.045
0.06 0 0 0 ﬂ

Group Group Group Group Group Group Group
non-rab 4 2 3 4 5 6

Actual Rabs

Accuracy:90.2%  Recall: 0.902
Precision: 0.912  F1-Score: 0.905

Group 6 ~ 0.04 0

Group
non-rab

Group 1

0
O Group 2 -
©

o Group 3

= Group 4

Group 5 -

Group 6

Accuracy: 88.2%

Random forest

Confusion matrix by Random Forest model on
Rab extracted CKSAAP feature with oversampling
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Third feature: CTD

« Physico-chemical properties (CTD= Conjoint Triad Descriptors)

0,212 0,66454
0,42588 0,1588
0,61 0,258




CTD with

Confusionmatrix from KNN modelwith k = 11 on Rab
extracted CTD after PCA (10PCs) feature with oversampling
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CKSAAP and CTD predictors combined

Random forest

Confusion matrix from Random Forest model on Rab extracted

Confusion matrix from KNN model with k = 11 on Rab extracted
CKSAAP and CTD features with oversampling

CKSAAP and CTD features with oversampling
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Accuracy: 73% Recall: 0.727 Accuracy:73% Recall: 0.730
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Fourth feature: KSCT

« Physico-chemical properties (KSCT= K spaced conjoint triad)

0,212 0,66454
0,02588 0,0588
0,6 0,258




KSCT predictor

Random forest

Confusion matrix from KNN model with k = 11 on Rab Confusion matrix from Random Forest model on Rab
extracted KSCT feature with oversampling extracted KSCT feature with oversampling
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KSCT and CKSAAP predictors combined

Random forest

Confusion matrix from KNN model with k = 11 on Rab extracted Confusion matrix from Random Forest model on Rab extracted

KSCT and CKSAAP features with oversampling KSCT and CKSAAP features with oversampling
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Best of the best: CKSAAP with oversampling

Confusion matrix from KNN modelwith k = 11 on Rab extracted
CKSAAP features with oversampling
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Take home messages

Best model: KNN with CKSAAP feature

Combos of features do not add to the model

Y




Challenges







Thanks!

Questions?

CREDITS: This presentation template was created by
Slidesgo, including icons by Flaticon, and infographics &
images by Freepik
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