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Drug discovery,

Exascale Computing Technology Challenges VECPAR 2010, LNCS 6449 , . 1-25, 2011

John Shalf, Sudip Dosanjh, and John Morrison

Deep-Learning-Based Drug-Target Interaction Prediction J. Proteome Res., 2017, 16 (4) , 1401-1409
DOI: 10.1021/acs.jproteome.6b00618
Ming Wen, Zhimin Zhang, Shaoyu Niu, Haozhi Sha, Ruihan Yang, Yonghuan Yun, and Hongmei Lu

deep learning; deep-belief network; drug—target interaction J. Chem. Inf. Model., 2017, 57 (8) , 2068-2076
prediction; feature extraction; semisupervised learning DOI: 10.1021/acs.jcim.7b00146
Is Multitask Deep Learning Practical for Pharma?

Bharath Ramsundar, Bowen Liu, Zhengin Wu, Andreas Verras, Matthew Tudor, Robert P. Sheridan, and

Vijay Pande
Partnership a lies deep learning to very big data C&EN, 2017, 95 (4) , 31-32
GlaxoSmithKline teams with government labs on computational DOI: 10.1021/cen-09504-cover3
models for drug discovery
Rick Mullin

Deep Learning to Predict the Formation of Quinone Species in Chem. Res. Toxicol., 2017, 30 (2) , 642-
Drug Metabolism 656, DOI:10.1021/acs.chemrestox.6b00385
Tyler B. Hughes and S. Joshua Swamidass
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druGAN: An Advanced Generative Adversarial Autoencoder Mol. Pharmaceutics, Article ASAP
Model for de Novo Generation of New Molecules with Desired DOI: 10.1021/acs.molpharmaceut.7b00346
Molecular Properties in Silico
[Deep generative adversarial networks (GANS); variational
autoencoder (VAE),]

Artur Kadurinl|, Sergey Nikolenkoll, Kuzma Khrabrov.L, Alex Aliper, and Alex Zhavoronkov

Modeling Epoxidation of Drug-like Molecules with a Deep ACS Cent. Sci., 2015, 1 (4) , 168-180
Machine Learning Network DOI: 10.1021/acscentsci.5b00131
Tyler B. Hughes, Grover P. Miller, and S. Joshua Swamidass

Algorithms that have changed daily life move into the lab C&EN, 2017, 95 (4) , 28-28
DOI: 10.1021/cen-09504-coverl

Getting the most out of chemistry data with machine learning C&EN, 2017, 95 (4) , 33-34
Publishers and others a ly standard artificial intelligence techniques DOI: 10.1021/cen-09504-cover4
to synthesis planning and education

Jyllian Kemsley

Industrial processes

Flame Images for Oxygen Content Prediction of Combustion Energy Fuels, 2017, 31 (8) , 8776-8783
Systems Using DBN DOI: 10.1021/acs.energyfuels.7b00576
Yi Liu, Yu Fan, and Junghui Chen

Computational Quantum Chemistry

Ensemble-Average Representation of Pt Clusters in Conditions of J. Chem. Theory Comput.,2016, 12 (12)6213—
Catalysis Accessed through GPU Accelerated Deep Neural 6226, DOI: 10.1021/acs.jctc.6b00994
Network Fitting Global Optimization

Huanchen Zhai and Anastassia N. Alexandrova

Protein interactions
Dee PI: Boosting Prediction of Protein—Protein Interactions with J. Chem. Inf. Model., 2017, 57 (6) , 1499-1510
Deep Neural Networks DOI: 10.1021/acs.jcim.7b00028
Xiuguan Du, Shiwei Sun, Changlin Hu, Yu Yao, Yuanting Yan, and Yanping Zhang

Boosting Docking-Based Virtual Screening with Deep Learning J. Chem. Inf. Model., 2016, 56 (12) , 2495—
[protein—ligand complexes; Autodock; ] 2506, DOI: 10.1021/acs.jcim.6b00355
Janaina Cruz Pereira, Ernesto Raul Caffarena, and Cicero Nogueira dos Santos

Protein—Ligand Scoring with Convolutional Neural Networks J. Chem. Inf. Model., 2017, 57 (4) , 942-957
[deep machine learning techniques;]

Matthew Ragoza, Joshua Hochuli, Elisa Idrobo, Jocelyn Sunserill, and David Ryan Koesl||

Strucature X(activity) relationships (SXR
Deep Neural Nets as a Method for Quantitative Structure—Activity  J. Chem. Inf. Model., 2015, 55 (2) , 263-274,
Relationships DOI: 10.1021/ci500747n

Junshui Ma, Robert P. Sheridan, Andy Liaw, George E. Dahl, and Vladimir Svetnik

Computational Modeling of B-Secretase 1 (BACE-1) Inhibitors J. Chem. Inf. Model., 2016, 56 (10) , 1936
Using Ligand Based A roaches 1949, DOI: 10.1021/acs.jcim.6b00290
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Govindan Subramanian, Bharath Ramsundar, Vijay Pande L, and Rajiah Aldrin Denny

Extreme Gradient Boosting as a Method for Quantitative Structure— J. Chem. Inf. Model., 2016, 56 (12) , 2353—
Activity Relationships 2360, DOI: 10.1021/acs.jcim.6b00591

Robert P. Sheridan, Wei Min Wang, Andy Liaw, Junshui Ma, and Eric M. Gifford

Deep Learning A lications for Predicting Pharmacological Mol. Pharmaceutics, 2016, 13 (7) , 25242530,
Properties of Drugs and Drug Repurposing Using Transcriptomic DOI: 10.1021/acs.molpharmaceut.6b00248
Data

Alexander Aliper, Sergey Plis, Artem Artemov, Alvaro Ulloa, Polina Mamoshina, and Alex Zhavoronkov

A lications of Deep Learning in Biomedicine Mol. Pharmaceutics, 2016, 13 (5) , 1445-1454,
DOI: 10.1021/acs.molpharmaceut.5b00982

Polina Mamoshina, Armando Vieira, Evgeny Putin, and Alex Zhavoronkov

Low Data Drug Discovery with One-Shot Learning ACS Cent. Sci., 2017, 3 (4) , 283-293
DOI: 10.1021/acscentsci.6b00367
Han Altae-Tran, Bharath Ramsundar, Aneesh S. Pa u, and Vijay Pande

Deep learning to the rescue C&EN, 2017, 95 (4) , 29-30
Pharmaceutical chemists pin hopes on new machine-learning DOI: 10.1021/cen-09504-cover2
method for drug discovery

Elizabeth K. Wilson

Deep Architectures and Deep Learning in Chemoinformatics: The J. Chem. Inf. Model., 2013, 53 (7) , 1563-1575,
Prediction of Aqueous Solubility for Drug-Like Molecules DOI: 10.1021/ci400187y

Alessandro Lusci, Gianluca Pollastri, and Pierre Baldi

Modeling Reactivity to Biological Macromolecules with a Deep ACS Cent. Sci., 2016, 2 (8) , 529-537
Multitask Network DOI: 10.1021/acscentsci.6b00162
Tyler B. Hughes, Na Le Dang, Grover P. Miller, and S. Joshua Swamidass
Diseases
Deep Learning for Drug-Induced Liver Injury J. Chem. Inf. Model., 2015, 55 (10) , 2085—

2093, DOI: 10.1021/acs.jcim.5b00238
Youjun Xu, Ziwei Dai, Fangjin Chen, Shuaishi Gao, Jianfeng Pei, and Luhua Lai

Envirometrics

Rapid Life-Cycle Impact Screening Using Artificial Neural Environ. Sci. Technol., Article ASAP
Networks DOI: 10.1021/acs.est.7b02862
Runsheng Song, Arturo A. Keller, and Sangwon Suh

Pedagogy
A Novel Active-Learning Protein Purification Exercise for Large- J. Chem. Educ., 2013, 90 (2) , 252-253
Enrollment Introductory Biochemistry Courses Using the CHROM DOI: 10.1021/ed300304d

Web A let
Isabelle H. Barrette-Ng and Ken C. Usher

3D shape recognition and retrieval based on multi-modality deep  Neurocomputing, 259, 11 (2017) 183-193
learning

Shuhui Bu, Lei Wang, Pengcheng Han, Zhenbao Liu, Ke Li
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Deep neural networks, gradient-boosted trees, random forests: European Journal of Operational Research,
Statistical arbitrage on the S&P 259, 2017, 689-702

Christopher Krauss, Xuan Anh Do, Nicolas Huck

SD (Science Direct)

Envirometrics

A review of supervised object-based land-cover image ISPRS J Photogrammetry and Remote Sensing
classification 130(2017)277-293
[deep learning; Envirometrics]

Ma, Lei,, Li, Manchun, Ma, Xiaoxue, Cheng, Liang, Du, Peijun, Liu, Yongxue

Medical diagnosis

Review of MRI-based Brain Tumor Image Segmentation Procedia Computer Science
Using Deep Learning Methods 102(216)317-324
[convolutional neural networks;]

IAY A+n, Ali, DirekoAYlu, Cem, Azah, Melike

Multimodal Fusion of Brain Imaging Data: A Key to Finding  Biological Psychiatry: Cognitive Neuroscience and
the Missing Link(s) in Complex Mental IlIness Neuroimaging
1(2016)230-244

Calhoun, Vince D., Sui, Jing

A survey on deep learning in medical image analysis Medical Image Analysis
[convolutional neural networks;] [image classification, object 42(2017)60-88
detection, segmentation, registration] [neuro, retinal,
pulmonary, digital pathology, breast, cardiac, abdominal,
musculoskeletal]
Litjens, Geert, Kooi, Thijs, Bejnordi, Babak Ehteshami, Setio, Arnaud Arindra Adiyoso, Ciompi, Francesco,
Ghafoorian, Mohsen, van der Laak, Jeroen A.W.M., van Ginneken, Bram, SAjnchez, Clara I.

Using deep learning to investigate the neuroimaging correlates Neuroscience & Biobehavioral Reviews
of psychiatric and neurological disorders: Methods and a 74(2017)58-75
lications

Vieira, Sandra, Pinaya, Walter H.L., Mechelli, Andrea

A survey on computational intelligence a roaches for predictive Expert Systems with Applications
modeling in prostate cancer 70(2017)1-19
[Particle Swarm Optimisation ;Artificial Immune Network]

Cosma, Georgina, Brown, David, Archer, Matthew, Khan, Masood, Graham Pockley, A.

Big Data and machine learning in radiation oncology: State of Cancer Letters
the art and future prospects 382(2016)110-117
[heterogeneous data; Precision medicine]

Bibault, Jean-Emmanuel, Giraud, Phili e, Burgun, Anita

An Overview of data science uses in bioimage informatics Methods
115(2017)110-118
Chessel, Anatole

Automated Identification of Diabetic Retinopathy Using Deep Ophthalmology
Learning 124(2017)962-969
[fundus photographs;

Gargeya, Rishab, Leng, Theodore
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Promises and Challenges of Big Data Computing in Health Big Data Research
Sciences 2(2015)2-11
Huang, Tao, Lan, Liang, Fang, Xuexian, An, Peng, Min, Junxia, Wang, Fudi

Single subject prediction of brain disorders in neuroimaging: Neurolmage

Promises and pitfalls 145(2017)137-165
Arbabshirani, Mohammad R. , Plis, Sergey, Sui, Jing, Calhoun, Vince D.

Analysis of live cell images: Methods, tools and o ortunities Methods

[optical microscopy, biosensors and cell culturing; 115(2017)65-79

drug development]
Nketia, Thomas A., Sailem, Heba, Rohde, Gustavo, Machiraju, Raghu, Rittscher, Jens

Eight open questions in the computational modeling of higher Current Opinion in Neurobiology
sensory cortex 37(2016)114-120
[Neurobiology of cognitive behavior]
Yamins, Daniel LK
DiCarlo, James J

Artificial intelligence in medicine Metabolism
[Robots; Future of medicine;Avatars] 69(sup)(2017)S36-S40
Hamet, Pavel, Tremblay, Johanne
Metabolomics for the masses: The future of metabolomics in a New Horizons in Translational Medicine
personalized world 3(2017)294-305
Trivedi, Drupad K, Hollywood, Katherine A., Goodacre, Royston
Deep learning for visual understanding: A review Neurocomputing
[image classification, object detection, image retrieval, 187(2016)27-48

semantic segmentation and human pose estimation]
Guo, Yanming, Liu, Yu, Oerlemans, Ard,Lao, Songyang, Wu, Song, Lew, Michael S.

Genes
The identification of cis-regulatory elements: A review from a Biosystems
machine learning perspective 138(2015)6-17
Li, Yifeng, Chen, Chih-yu, Kaye, Alice M., Wasserman, Wyeth W.
Image analysis and machine learning in digital pathology: Medical Image Analysis
Challenges and o ortunities 33(2016)170-175

Madabhushi, Anant, Lee, George

Drugs in silico
Design of efficient computational workflows for in silico drug Drug Discovery Today
repurposing 22(2017)210-222

Vanhaelen, Quentin, Mamoshina, Polina, Aliper, Alexander M., Artemov, Artem, Lezhnina, Ksenia, Ozerov, Ivan,
Labat, lvan, Zhavoronkov, Alex

Time Series

- A review of unsupervised feature learning and deep learning Pattern Recognition Letters
for time-series modeling 42(2014)11-24
LAangkvist, Martin, Karlsson, Lars, Loutfi, Amy
DNA
Program synthesis meets deep learning for decoding regulatory Current Opinion in Systems Biology
networks 4(2017(8)64-70

[DNA sequencing; single-cell transcriptomics]
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Fisher, Jasmin, Woodhouse, Steven

Deep learning in networks

Deep Learning vs. Wise Learning: A Critical and Challenging IFAC-PapersOnLine

Overview 49(2016)180-189
Groumpos, Peter P

An overview on data representation learning: From traditional The Journal of Finance and Data Science

feature learning to recent deep learning 2(2016)265-278

Zhong, Guogiang, Wang, Li-Na,Ling, Xiao, Dong, Junyu

Deep learning in neural networks: An overview Neural Networks

61(2015)85-117
Jurgen Schmidhuber

Metaheuristic design of feedforward neural networks: A Engineering Appl of Artificial Int
review of two decades of research 60(2017)97-116
[evolving NN, cooperative coevolution NN, complex-valued
NN, deep learning, extreme learning machine, quantum NN]

Ojha, Varun Kumar, Abraham, Ajith, SnAjAjel, VAijclav

Credit: acs.org
sciencedirect.com

Courtesy from C&EN, 2017, 95 (4),28
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Learning
Nature
Science

Computational

Wick
Intelligence

Life

Living

Machine learning
She

It

Big data ;

Deep Networks

Deep $$$
Applications.

Sense perception

Object Oriented Vocabulary (OOV) of
Deep learning (DeepLrn)

[Nature; Machine];
[Science; [Living[Scientist]; Non-Living]]
[Measurement; Theory; Computational;]

[Mathematical;Statistical;
Fuzzy; Nature Mimicking]

[Wisdom; Intelligence; Computation; Knowledge]
[Natural; Artificial(Classical; Advanced]; Abstract [Image; semantic; ]]

[Water [Fresh; Pond; Riverine, Marine]; Land [Surface; Inside];
[Air]; Interfaces]

[Human; [Animal, Bird, Insect,...];[Benthos, Plants; ....]]
[Deep; Shallow]

[Science; Health; Environment;;]

[Information ; technology]

[images [satellite;recorded]

[NASA[Sun;Mars]]; CERN [ Boson; dark matter]]
[Drug Discovery; health; environment; materials;
[industry [propriety, public], Google; MicroSoft, .... ]]

[Biological [brain.Human;]; Mathematical Neural Nets]
[Learning; architectures]

[Image (classification; retrieval;)
Obiject detection;

semantic segmentation

Human pose estimation]

[Vision (Human Lievel)
Sound recognition]]
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Methods Base (MB)

Methods . [Experimental; Instrumental; Computational]

Implementation  : [Manual; Automatic [Computer[Offline; Online, Remote]; Robotic]
Architectures : [CNN(Convolutional NN) ; Autoencoder; Sparse Coding]

CNN . [AlexNet; Clarifai; SPP (Spatial pyramid pooling)

VGG; GoogLeNet]

ToolBox . [DBNs, LeNet; Theano (f) Caffe (g); TensorFlow (h) ; MXNet ()]

f) http://www.deeplearning.net/software/theano/index.html
g)http://caffe.berkeleyvision.org/

h) https://www.tensorflow.org/

i) http://mxnet.io/index.html

RBM (Restricted : [Deep Belief Networks; Deep Boltzmann Machines

Boltzmann Deep Energy Models]
Machines)
Autoencoder . [Sparse Autoencoder; DenoisingAutoencoder;

Contractive Autoencoder;]

Sparse Coding . [Sparse Coding SPM (spatial Pyramid Matching );
LaplacianSparse Coding; Local Coordinate Coding;
Super-Vector Coding ]

#Layers
Convolution | Uy Net Year
connected
21 1 GoogLeNet | 2014
13 to 15 3 VGG 2014
5 3 AlexNet | 2012
5 3 SPP 2014
> 3 Clarifai 2013

R. Sambasiva Rao, School of Chemistry
Andhra University, Visakhapatnam
rsr.chem@gmail.com

AdvancementApplicationAnnouncement (AAA) 1012


http://www.deeplearning.net/software/
http://mxnet.io/index.html

