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It remains challenge in bioinformatics to uncover underlying relationships between biological
entities such as protein-protein interaction (PPI) or diseases similarity prediction tasks. Traditional
methods use handcraft features to calculate the distance or similarity between different entities,
which can be largely biased and may failed to capture the non-linear dependency.

However, the emergence of deep learning frameworks has allowed for the development of
sophisticated models to predict complex biological relationships. We develope DeepTrio, a sequence-
based model using mask multiple parallel convolutional neural network, for the task of PPI prediction.
DeepTrio is significantly better than other state-of-the-art (SOTA) methods in terms of various
metrics and can be extended to provide additional insights into the contribution of each input neuron
to the prediction results. On the issue of disease similarity prediction, we present CoGO, a contrastive
learning framework based on gene network and ontology structure, which incorporates the gene
interaction network and gene ontology (GO) domain knowledge using graph deep learning models.
We propose an inter-view graph neural network to encode the network structure information and a
cross-view contrastive loss to mix up the representations learned from the gene network and GO
graph. CoGO outperforms the SOTA on different evaluation metrics and extracts credible similar
diseases which are significantly comparable with other disease similarity studies.

The above deep learning frameworks demonstrate the potential of deep learning in accurately
predicting complex biological processes and provide insight into the development of future models.
The use of deep learning frameworks has the potential to greatly advance our understanding of
protein-protein interactions and disease relationships.

References
1. Hu Xiaotian et al. DeepTrio: a ternary prediction system for protein—protein interaction using mask multiple
parallel convolutional neural networks. Bioinformatics 38.3 (2022): 694-702.

Systems theory, algebraic biology, artificial intelligence: mathematical foundations and applications 801



2. Chen Yuhao et al. CoGO: a contrastive learning framework to predict disease similarity based on gene
network and ontology structure. Bioinformatics 38.18 (2022): 4380-4386.

Hagtam AREAEMSE NTRERE: BURILEEEN]
5 B
Chen Ming
WL R, BN,

mchen@zju.edu.cn

N EYERE . BB ERE (PlnEaE-Sa8MEER (PPD)
SR AR AL TR ) TEAEYME B2 TR TR & — TH LK .
g 7 kAl T LR EOR T E A F B8l 2 M BEEk s U, BT REAA/EIR K2, I H AT
RE MLVl 1 R AR P AR A

SR, TR EEEAE S 1) HH B 0 o Bl S AR R R B B 2 THVRAR A K AE D RAAR . FRAIMBH S T
DeepTrio, —FEff M2 W ATBIEMAAIAK AL AT FIAEAL, FR PPT FHMEIEFS
DeepTrio f£&FEFEAE /7 1] P B A HoAh fe e i (SOTA)
J7i%, M6 HAT AR R DRI B AR A\ A% o S TR AS SR SRR TR £ R
TEF AR AME TR AR, FRAMER T
CoGO, — i 3k A Ik DR A 4% AT A Bl 408 R85 114 Y LU S HE 2, e ol ) R 8 8 3 B TR & &5 T 3
HAEHAEE AL ARE (GO) SHIH IR
PAPTHR 17— A ] T D] o A6 A % e i S AR 455 A A5 JEL R — {1 28 A il 36 LU 8 2 R VR 5 10 2
44 A GO [E2E R K. CoGO FEARIMFTAETEAE FE
SOTA, MGHEHUAT(E FIARALE , 18 Ly BRI Ath 5o AR DAY E I 98 B A B8 mT LUk .

IR R HE AL R T R P AR A MR TR S A YRR S T AT /7, A0 2 R AR
R 3 et TIREE ). RSB HE SR 04 B vT e Ao Hh (e FRAM 3 2 B -
B VR A ELAE FH R0 B A O L

>

H

A

1. Hu Xiaotian et al. DeepTrio: a ternary prediction system for protein—protein interaction using mask multiple
parallel convolutional neural networks. Bioinformatics 38.3 (2022): 694-702.

2. Chen Yuhao et al. CoGO: a contrastive learning framework to predict disease similarity based on gene
network and ontology structure. Bioinformatics 38.18 (2022): 4380-4386.

DOI 10.18699/sblai2023-28

PneumoScreener: Al based tool for automatic detection of anomalies
from Chest XR and CT images
Djapic V.
The Institute for Artificial Intelligence Research and Development of Serbia, Belgrade, Serbia
vladimir.djapic@ivi.ac.rs

In many hospital systems, Chest imaging is required for all patients when being admitted to
the hospital. During pandemic Chest imaging was essential diagnostics tool of COVID-19 disease
and in the decision making on hospitalisation and the treatment options, at various stages of the
disease. Fast and accurate diagnostics of the COVID-19 is possible with chest X-ray (CXR) and
computed tomography (CT) scan images. Our project, PneumoScreener, used Al, in particular deep
learning approaches, to build an automated system that can be used in processing CXR and CT
scans for early, or advanced signs of the COVID-19 pneumonia, or any other related pathology. We
selected ResNet50 [1], EfficientNet BO [2], EfficientNetv2 B02 [2], VGG162 [2] and our custom
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