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Goals

Deep Learning (DL) approaches in classification of high
dimensional - small sample, sparse, biological data

Development of DL model capable of classification based on
differences in effective microorganism supplementation



125 Common carp
Intestine samples

Materials

- Microbiome of fish intestine siseiizuehe
_ _ (llumina NovaSeq
- Sequenced reads of hypervariable regions of 16S rRNA gene 000),
.« 5 experimental setups, with different effective microorganism
SuU pplementation Data preprocesing
(QIIME2)
Setup: Control 1 2 3 4
Supplementation Taxonomical
Feed X X 1 X ) annotation (QIIME2)
Enviromental X W1 W1 W2 W2
Abundance tables




Materials

_ N 126 Features
. Features - Bacteria families

. Samples - Individuals 1
. Cells - Bacteria abundance 5 il
. Sparse / zero inflated data

5 samples from fish
Intestine

125 samples

125 samples total
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Convolution
Layers

— Conv 1D, filters 2, size 25 «

Fish - 1D Picture

—Conv 1D, filters 1, size 3«

MaxPool1D
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Model Architecture
- ShallowNN

. Activation - ReLU @ > 92128 < o
Dropout O - 0.25

« Optimizer - ADAM
 Loss - Categorical Crossentropy

« Metric - Accuracy Softmax 5

« Weight regularizer - L2 (0.01)




Model Architecture

- *DeepNN &= @

Dropout 0.25
. Activation - ReLU ‘ . 32-64 < ‘

« Optimizer - ADAM
« Loss - Categorical Crossentropy ‘ > 8-32 ‘
Metric - Accuracy

« Weight regularizer - L2 (0.01)




Results

Validation vs Test Accuracy by Approach
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Simulation

. Based on CLR transformed data
. Same shape

- Normal Distribution

« S - mean shift

. Ps - columns with shifted mean

X 10
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Results - Simulation
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Test Accuracy vs No Diff Columns
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Test Accuracy vs Shift
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Results

Model Accuracy vs. Mean Shift (DeepNN)
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Results

. Model Accuracy vs. Mean Shift (ShallowNN)

- Simulation
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Conclusions

- NMF and Conv didn’t perform

- PCA and SVD seems to perform the best

« DeepNN’s >> ShallowNN'’s

- DRT's improve classification accuracy

« Tuned NN'’s perform slightly better than XGBoost
 Shift correlates with Accuracy




® Thank you !




Simulation

. Based on case data

- Normal Distribution N (u, o)

« S - mean shift

. Ps - columns with shifted mean
« PO - columns with mean O

125 Features

U = (0 Control

uw=.x1
=29 %2
w=.5x%—1
=8 % —2

€

Ps + PO = 125 Features

>

Class 1

Class 2

Class 3

Class 4

>

25 samples
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