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THIS special section includes a selection of seven papers
presented at the Thirteenth International Conference on

Intelligent Computing (ICIC) held in Liverpool, UK, on
August 7-10, 2017. ICIC was formed to provide an annual
forum dedicated to the emerging and challenging topics in
artificial intelligence, machine learning, bioinformatics, and
computational biology, etc. It aims to bring together research-
ers and practitioners from both academia and industry to
share ideas, problems, and solutions related to the multiface-
ted aspects of intelligent computing.

This year, the conference received 612 submissions from
21 countries and regions. All papers went through a rigor-
ous peer review procedure and each paper received at least
three review reports. Based on the review reports, the Pro-
gram Committee finally selected 212 research papers for
presentation at ICIC 2017. The authors of seven high quality
papers were invited to submit an extended version to this
special section. Following a rigorous review process, these
seven papers were selected for publication.

The first paper in this section, “A Comprehensive Study on
Predicting Functional Role of Metagenomes Using Machine
Learning Methods” by Jyotsna Talreja Wassan, Haiying
Wang, Fiona Browne, and Huiru Zheng, which proposed the
application of embedded feature selection methods, namely,
Extreme Gradient Boosting and Penalized Logistic Regression
to determine important microbial species. The resultant fea-
ture set enhanced the performance of one of the most popular
state-of-the-art methods, Random Forest (RF) over metage-
nomic studies. Experimental results indicate that the proposed
method achieved best results in terms of accuracy, area under
the Receiver Operating Characteristic curve (ROC-AUC), and
major improvement in processing time. It outperforms other
feature selection methods of filters or wrappers over RF and
classifiers such as Support Vector Machine (SVM), Extreme
LearningMachine (ELM), and k-Nearest Neighbors (k-NN).

The next paper, “ANovel ScaffoldingAlgorithmBased on
Contig Error Correction and Path Extension” by Min Li,
Li Tang, Zhongxiang Liao, Junwei Luo, Fang-Xiang Wu,
Yi Pan, and Jianxin Wang, which presented a novel scaffold-
ing algorithm which is on the basis of path extension Loose-
Strict-Loose strategy and contig error correction, called
iLSLS. iLSLS can help reduce the false relationships between
contigs, and improve the accuracy of subsequent steps.
iLSLS utilizes a scoring function,which estimates the correct-
ness of candidate paths by the distribution of paired reads,
and tries to conduct the extension with the path which is
scored the highest. What’s more, iLSLS can precisely esti-
mate the gap size. The experiments were conducted on two
real datasets. And, the results show that the LSLS strategy is
efficiently increasing the correctness of scaffolds, and iLSLS
performs better than other scaffoldingmethods.

The paper “Efficiently Predicting Hot Spots in PPIs by
Combining Random Forest and Synthetic Minority Over-
sampling Technique” by Xiaolong Zhang, Xiaoli Lin, Jiafu
Zhao, Qianqian Huang, and Xin Xu presents a classification
method combined with random forest classification and
oversampling strategy to improve the training performance.
A strategy with an oversampling ability is used to generate
hot spots data so as to balance the given training set. Ran-
dom forest classification is then invoked to generate a set of
forest trees for this oversampled training set. The final pre-
diction performance can be computed recursively after the
oversampling and training process. This proposed method
is capable to randomly select features and construct a robust
random forest to avoid overfitting the training set. Exp-
erimental results from three data sets indicate that the per-
formance of hot spots prediction has been significantly
improved compared with existing classification methods.

The paper “Integration of Multi-Omics Data for Gene
Regulatory Network Inference and Application to Breast
Cancer” by Lin Yuan, Le-Hang Guo, Chang-An Yuan,
Youhua Zhang, Kyungsook Han, Asoke K. Nandi, Barry
Honig, andDe-ShuangHuang proposed an approach, which
uses biweight midcorrelation to measure the correlation
between factors and makes use of nonconvex penalty based
sparse regression for gene regulatory network inference
(BMNPGRN). BMNCGRN incorporates multi-omics data
(including DNA methylation and copy number variation)
and their interactions in gene regulatory network model.
The experimental results on synthetic datasets showed that
BMNPGRN outperforms popular and state-of-the-art meth-
ods (including DCGRN, ARACNE, and CLR) under false
positive control. Furthermore, we applied BMNPGRN on
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breast cancer (BRCA) data from The Cancer Genome Atlas
database and provided gene regulatory network.

The next paper, “Identifying Key Genes of Liver Cancer
by Networking of Multiple Data Sets” by Su-Ping Deng and
Wei-Li Guo. To identify key genes of the liver cancer with
high accuracy, we integrated multiple microarray gene
expression data sets to compute common differentially
expressed genes, which will result in more accuracy than
those from individual data set. To find the main functions or
pathways that these genes are involved in, some enrichment
analyses were performed including functional enrichment
analysis, pathway enrichment analysis, and disease associa-
tion study. Based on these genes, a protein-protein interac-
tion network was constructed and analyzed to identify key
genes of the liver cancer by combining the local and global
influence of nodes in the network. The identified key genes,
such as TOP2A, ESR1, and KMO, have been demonstrated to
be key biomarkers of the liver cancer in many publications.
All of the results suggest that the proposedmethod can effec-
tively identify key genes of the liver cancer. Moreover, the
proposed method can be applied to other types of data sets
to select key genes of other complex diseases.

The paper “Classification of a DNA Microarray for Diag-
nosing Cancer Using a Complex Network BasedMethod” by
Peng Wu, and Dong Wang exploited a Complex Network
(CN) classifier to implement the classification task. An algo-
rithm was used to initialize the structure, which allowed
input variables to be selected over layered connections and
different activation functions for different nodes. Then, a
hybrid method integrated the Genetic Programming, and the
Particle SwarmOptimization algorithmswas used to identify
an optimal structure with the parameters encoded in the clas-
sifier. The single CN classifier and an ensemble of CN classi-
fiers were tested on four bench data sets. To ensure diversity
of the ensemble classifiers, the authors constructed a base
classifier using different feature sets, i.e., Pearson’s correla-
tion, Spearman’s correlation, Euclidean distance, Cosine coef-
ficient and the Fisher-ratio. The experimental results suggest
that a single classifier can be used to obtain state-of-the-art
results and the ensemble yielded better results

This section ends with the paper “An Efficient Ensemble
Learning Approach for Predicting Protein-Protein Interactions
by Integrating Protein Primary Sequence and Evolutionary
Information” by Zhu-Hong You, Wen-Zhun Huang, Shanwen
Zhang, Yu-An Huang, Chang-Qing Yu, and Li-Ping Li pro-
posed a highly efficient method to detect PPIs by integrating a
new protein sequence substitution matrix feature representa-
tion and ensemble weighted sparse representation model
classifier. The proposed method is demonstrated on Saccharo-
myces cerevisiae dataset and achieved 99.26 percent prediction
accuracy with 98.53 percent sensitivity at precision of 100 per-
cent, which is shown to have much higher predictive accuracy
than the state-of-the-art methods. Extensive contrast experi-
ments are performed with the benchmark data set from
Human and Helicobacter pylori that our proposed method
can achieve outstanding better success rates than other existing
approaches in this problem. Experimental results illustrate that
our proposed method presents an economical approach for
computational building of PPI networks, which can be a help-
ful supplementarymethod for future proteomics researches.

We would like to express our sincere thanks to the ICIC
2017 Program Committee members for their invaluable

effort in making ICIC 2017 such a success. We would like to
thank the external reviewers for volunteering their time to
review the submissions to the conference and the special sec-
tion. We would like to thank Aidong Zhang, the current edi-
tor-in-chief of the IEEE/ACM Transactions on Computational
Biology and Bioinformatics (TCBB), for offering this opportu-
nity for wider dissemination of the research presented at
ICIC 2017 in TCBB. Last but not least, we would like to thank
the authors of these seven articles for their time and effort in
submitting their high-quality work to ICIC and TCBB.
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