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Welcome Message

We are glad to invite all colleagues worldwide to participate on a new International Conference Series. The official title of this
conference series is MOL2NET International Conference Series on Multidisciplinary Sciences. MOL2NET (the conference running

title) is the acronym of the lemma of the conference: From Molecules to Networks. This running title is inspired by the possibility of
multidisciplinary collaborations in science between experimentalists and theoretical scientists.

This is an International Conference Series to Foster Interdisciplinary Collaborations in Sciences with emphasis on Experimental
Chemistry (all branches), Materials Science, Nanotechnology, Life Sciences, Medicine, and Healthcare, along with Data Analysis,
Computer Sciences, Bioinformatics, Systems Biology, and Complex Networks Sciences.

The Scientific Headquarters (HQs) of this conference series are in the Faculty of Science and Technology, University of Basque
Country (UPV/EHU), Biscay. However, the idea of this multidisciplinary conference emerged from the melting pot formed as the
result of multiple collaborations of professors from many centers worldwide.

Locally, the founders and strongest supporters of the conference are professors endowed by IKERBASQUE, Basque Foundation for
Sciences, professors from the two departments Department of Organic Chemistry | and Department of Organic Chemistry Il of

the University of Basque Country (UPV/EHU), and professors from the Department of Computer Sciences of the University of
Corufa (UDC).

In addition, professors / researchers from the Center for the Study of Biological Complexity of the Virginia Commonwealth University
(VCU), USA, the Natural Resources Research Institute, of the University of Minnesota, USA, and many other institutions are also
founders and supporters of this conference, please see full committees lists.

The publication of communications will be online via the platform SciForum of the Editorial Molecular Diversity Preservation
International (MDPI), with HQ in Basel, Switzerland, and Beijing -Wuhan, China. This year the second edition of MOL2NET is planed
to be held from 2016-Dec-05 to 2017-Jan-25 (including interactive discussions, posts, comments, questions, and answers about
papers in the online platform Sciforum). However, the online submission platform is open and the publication of communications will
be asap upon acceptance, all the year. For more details, see Schedule & Program page and to submit a communication use

the Submission link. Remember, these are the dates for the online conference and not for the face-to-face workshops associated to
the conference.

MOL2NET Past Edition

MOL2NET-01, the first edition of this conference series, was held in Dec 2015. This first conference attracted more than 100 papers
and 300+ authors and/or committee members representing 30+ universities of 20+ countries. Some of the world top universities and
centers represented in the lists of committee members and/or authors were: Harvard Medical School, Boston,

USA; Stanford School of Medicine, USA; Virginia Commonwealth University (VCU), USA; University of Minnesota Duluth, MN,
USA; Conservatoire National des Arts et Métiers, CNAM Paris, France; University of Pennsylvania, USA; Miller School of
Medicine, University of Miami, USA; EMBL-EBI European Bioinformatics Institute, Cambridge, UK; CAS Chinese Academy of
Science, China; ZJU Zhejiang University, China.

Face-to-Face Associated Workshops (In person participation)

MOL2NET International Conferences Series on Multidisciplinary Sciences is a scientific conference that runs totally online at the
SciForum platform promoted by the editorial of the Molecular Diversity Preservation Institute (MDPI), Basel,

Switzerland. http://sciforum.net/conference/mol2net-02. Consequently, no physical presence is needed saving traveling costs.
However multiple workshops associated to the conference run in person (face-to-face) at their organizing universities. This year our
conference is the online host of more than 10 of these workshops (see sections 7 to last section). The participants in these
workshops will be allowed also to participate and comment online in our platform including cross-section comments. Some of the
workshops organized are:

http://sciforum.net/conference/mol2net-02 1/3


http://sciforum.net/conferences/MOL2NET
http://www.ehu.eus/en/web/ztf-fct/home
http://www.ehu.eus/en/en-home
http://www.ikerbasque.net/index.php?lang=en_EN
http://www.ehu.eus/es/web/quimicaorganica1/home
https://www.ehu.eus/es/web/quimicaorganica2/home
http://www.ehu.eus/en/en-home
http://www.tic.udc.es/
https://www.udc.es/?language=en
http://csbc.vcu.edu/
http://www.vcu.edu/
http://www.nrri.umn.edu/
http://www.umn.edu/
http://sciforum.net/conference/MOL2NET-02/page/schedule
http://sciforum.net/user/submission_for_conference/129
http://sciforum.net/conference/mol2net-1
https://www.researchgate.net/deref/http%3A%2F%2Fsciforum.net%2Fconference%2Fmol2net-02

3/15/2018

MOL2NET 20186, International Conference on Multidisciplinary Sciences, 2nd edition
SRI-08 The 8th Annual Undergraduate Summer Research Symposium of Saint Thomas University, Miami, USA, Sept, 2016.
Symposium of the Summer Research Institute (SRI), HQ Saint Thomas University (STU), Miami, FL, USA. Workshop supported
by STE-TRAC Miami Dade College (MDC) grant. Topics: Multidisciplinary sciences, Applied physics, Environmental Sciences, Bio-
molecular Sciences, etc. Chairpersons: Prof. David Quesada and Prof. Humberto Gonzalez-Diaz (Online Publication). (Closed,
received 38 communications)

IWMEDIC-04, IV International Workshop on Medical Imaging, Medical Coding, and Clinical Data Analysis of University of Coruna
(UDC). The IWMEDIC-04 workshop will be held presentially at the University Hospital Complex of A Coruna (June, 20,

2016), Hospital Médico Quirurgico San Rafael (June, 21,2016), and Faculty of Computer Sciences, UDC (June, 20-22,

2016). Topics:Medical Imaging, Medical Informatics, Bioinformatics, etc. Chairpersons: Prof. Alejandro Pazos and Prof. Humberto
Gonzalez-Diaz (Online Publication). (Closed, received 30 communications)

UFIQOSYC-01, 1st Young Scientist Workshop was held at the Department of Organic Chemistry Il, University of Basque Country
UPV/EHU. Topics: Organic Chemistry, Chemical Catalysis, Organic Synthesis. Chairpersons: Prof. Esther
Lete, Prof.Esther Dominguez Pérez, and Prof. Jose Luis Vicario. (Closed, received 17 communications)

BMEICB-02 Second Bioinformatics Meeting of The School of Bioinformatics Engineering, University of Talca, Talca, Chile, (Oct, 13-
14, 2016). Topics: Bioinformatics, Informatics Engineering, Medical Informatics, Chemoinformatics,

etc. Chairpersons: Prof.Gabriel Nufiez and Prof. Julio Caballero. (MOL2NET Contact). (Closed, received 12
communications)

SUIWCS-01, Soochow University International Workshop Series on Computer Sciences. The SUIWCS-01 workshop was held in
person at the the School of Computer Science and Technology of Soochow University (SUDA), PCR, China (Nov,

2016). Topics:Machine Learning, Reinforcement Learning, Bioinformatics, Medical Informatics, Chemoinformatics,

etc. Chairpersons: Prof. Quan Liu, Assist. Prof. Xiaoke Zhou (MOL2NET Contact), and Prof. Humberto Gonzalez-

Diaz (Publication). (Closed, received 12 communications)

MODECO1, Workshop on Natural Products and Agro-Industrial Procesess in Amazon, Ecuador. The workshop was
held at Amazon State University, 2016. Topics: Computational chemistry, Cheminformatics, Bioinformatics, Organic and
Functional Foods, BioTrade: Natural Products of the Amazon, Environmental sciences, Agro-industrial development
processes. Chairperson: Prof. Amaury Pérez-Martinez. (Closed, received 22 communications)

MDPI JCR Journals Special Issues

In parallel, the members of committees and/or authors are encouraged to edit special issues for different journals of the editorial
MDPI (http://www.mdpi.com/). See, as example, the special issue on the International Journal of Molecular Sciences (IJMS), IF =
3.257), with 18 papers in total including papers from the conference, link: Special Issue on Data Analysis in Molecular Sciences. In
order to send a proposal of associated workshop and/or special issue contact the chairperson of the conference and UPV/EHU
Ikerbasque Professor Prof. H. Gonzalez-Diaz .

MOL2NET People, Media Channels, and Social Networks

We are uploading flyers and promotional videos (in different languages) to the MOL2NET accounts in different social networks such
as: GOOGLE+ account with +50000 viewers; FACEBOOK group with +10000 followers; and TWITTER account @mol2net. In
addition, we have uploaded topic-specific pages with lists of contacts of people related to the conference. In this page you can find
people with research interests focused on one specific area such as Organic Chemistry, Computational Chemistry, Materials or
Nanoscience, etc. In this sense, to contact people related to all areas of Chemistry you may visit [Section 01], but to contact people
related to Organic Chemistry & Medicinal Chemistry specifically (organic synthesis, catalysis, drug discovery, efc.) you can visit also
the page Organic Chemistry People, as well as [Section 08].

NOTES for participants

The MOL2NET conference is Totally Online; no physical presence is needed saving traveling costs. We accept experimental works,
theoretical works, or experimental-theoretic works in the areas mentioned. Proceedings will be Published Online, Open Access,
and Totally Free of Charges (no cost). Please, see the following instructions: (1) Read call for papers [Link], (2) Read [Instructions
to Authors] and download template .doc file MOL2NET 2016 Microsoft Word template file, (3) Submit short communications (2-3
pages), reviews, papers, or videos: [Link]. For details about in person (face-to-face) participation on associated workshops contact
the respective members of the local committees.

Conference Chairman

Prof. Gonzalez-Diaz, H.

IKERBASQUE Professor, (1) Department of Organic Chemistry Il, University of
Basque Country (UPV/EHU), Campus Bizkaia, Basque Country, Spain. (2)
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IKERBASQUE, Basque Foundation for Science, Bilbao, Bizkaia, Basque Country,
Spain. Email: humberto.gonzalezdiaz@ehu.eus

Follow the links to see full lists of committees members ...
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00: Chairman Editorial
MOL2NET Chairman Editorial Conference Chairman

Prof. Gonzalez-Diaz, H.
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IKERBASQUE Prof., Ph.D., Pharm.Lic., IS

(1) Department Of Organic Chemistry II, Profilak | Ikasketak | Egitura | Ikerketa | Unibertsitatera sartzeko bideak Alorrak Zerbitzuak | Langileak

University of Basque Country

(UPV/EHU), =y i

Campus Bizkaia, Basque Country,

Spain.

(2) IKERBASQUE, Basque Foundation — i

for Science, W
IKERBASQUE Professor j

Bilbao, Bizkaia, Basque Country, Spain. UPV/EHU, Dept. Org. Chem. Il (MOL2NET Chairman)

humberto.gonzalezdiaz@ehu.eus

Editorial Paper

Gonzalez-Diaz, H. Editorial: MOL2NET 2016, International Conference Series on Multidisciplinary Sciences.. In Proceedings of the MOL2NET,
International Conference on Multidisciplinary Sciences, 5 December 2016—-25 January 2017; Sciforum Electronic Conference Series, Vol. 2, 2016 ,
00001; doi:10.3390/mol2net-02-00001, http://sciforum.net/conference/mol2net-02/paper/3777

[Honor Committee] [Scientific Committee (Abroad)] [Scientific Committee (Local)]

List of Abstract, Short Proceedings Paper Papers (DOC, DPF), Presentation, Poster, (PPT, PDF)s (1)

00001 Editorial: MOL2NET 2016, International Conference Series on Multidisciplinary Sciences. show abstract
by Humberto Gonzalez-Diaz *
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Prof. Miguel Angel Gutierrez
UPV/EHU, Dept. of Chemical Engineering

Prof. Fernando Martin Sanchez

Foundational Chair of Health
Informatics at Melbourne Medical
School

Director of the Health and
Biomedical Informatics Research
(HBIR) laboratory at IBES (Institute
for a Broadband-Enabled Society)
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[Honor Committee] [Scientific Committee (Abroad)] [Scientific Committee (Local)]
Members of Scientific Committee
Prof. James Robert Green, Assoc. Prof., Dept. of Systems and Computer Engineering, Carleton University, Ottawa, Canada.

Prof. Ricardo Grau-Crespo, Lecturer Department of Chemistry, University of Reading, Reading, United Kingdom.
Prof. Kazuhiro Takemoto, Assoc. Prof., Dept. of Bioscience and Bioinformatics, Kyushu Institute of Technology, Japan.

Porf. Igor losifovich Baskin, M.V.Lomonosov Moscow State University, Moscow, Russia.

Prof. Kunal Roy, Department of Pharmaceutical Technology, Jadavpur University, Kolkata, India.

Ph.D. Jose A. Seoane, Research Associate, Stanford Cancer Institute, Stanford University, Stanford, USA.
Ph.D. Santiago Vilar Varela, Research Associate, Department of Systems Biology, Columbia University, USA.
Ph.D. Advait Apte, Scientific Programmer, Department of Biology, City College of New York, New York, NY, USA.
Ph.D. Vanessa Aguiar-Pulido, Research Associate, Weill Cornell Medical College, New York City, NY, USA.
Ph.D. Shameer Khader, Philips Healthcare, 2 Canal Park Cambridge MA 02141, USA.

Prof. Marcus T Scotti, Universidade Federal da Paraiba, Campus |V, Paraiba, Brazil.
Prof. Carolina Horta Andrade, Universidade Federal de Goias, Setor Leste Universitario, Goiania, Brazil.

Ph.D. Yasset Perez-Riverol, EMBL-EBI, Wellcome Trust Genome Campus, Hinxton, Cambridge, United Kingdom.
Prof. Fernanda Borges, Department of Chemistry and Biochemistry, University of Porto, Portugal.

Prof. Yovani Marrero-Ponce, University San Francisco de Quito, Cumbaya, Quito, Ecuador.

Ph.D. Hugo Gutiérrez-de-Teran, Department of Cell and Molecular Biology, Uppsala University, Sweden.

Ph.D. Irina Moreira, FCT Investigator, Group Leader Center for Neuroscience and Cell Biology,
University of Coimbra, Coimbra, Portugal, and Marie Curie Fellow at Utrecht University, Netherlands.

Ph.D. Diana Maria Herrera-lbata, Research Associate, Kansas State University, Manhattan, KS, USA.

Ph.D. Anuraj Nayarisseri, Principal Scientist, Eminent Biosciences, Vijaynagar, Indore, Madhya Pradesh, India.
Ph.D. Gerardo Casafola-Martin, Visiting Fellow, Dept. of Systems and Computer Engineering, Carleton University, Canada.
Ph.D. Maykel Cruz-Monteagudo, FCT Research Associate, University of Porto, Oporto, Portugal.

Prof. Xiaoke Zhou, Assist. Prof., School of Computer Sciences and Technology, Soochow University, Suzhou, China.

Ph.D. Giovanni Marzaro, Department of Pharmaceutical and Pharmacological Sciences, Padua University, Padua, Italy.

Soft. Eng. Jorge Naranjo, HPC Applications Specialist, New York University (NYU), Abu Dhabi, UAE.
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SCIENTIFIC COMMITTEE (LOCAL)

Coordinator Local Committee (Chemical Sciences)

Prof. Sonia Arrasate

Department of Organic Chemistry I,

University of Basque Country
(UPV/EHU),

Leioa, Sarriena w/n, Bizkaia.

Email: sonia.arrasate@ehu.eus

(MOL2NET Scientific Committee President)

Coordinator Scientific Committee (Neurosciences)

Prof. Shira Knafo

IKERBASQUE Professor

Unidad de Biofisica Consejo
Superior de Investigaciones
Cientificas - Universidad del Pais
Vasco (CSIC-UPV/EHU),
Universidad del Pais Vasco, Leioa,
Spain;

lkerBasque, Basque Foundation for =
Science, Basque Country, Spain.

Coordinator Scientific Committee (Physical Sciences)

Prof. Juan M. Ruso

Department of Applied Physics, Faculty
of Physics,

University of Santiago de Compostela
(USC), Spain.

Email: juanm.ruso@usc.es
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Prof. Shira Knafo
IKERBASQUE Professor

CSIC-UPV/EHU, Biophysics Unit
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Coordinator Scientific Committee (Computer Sciences)
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Technologies ;zf. UNIVERSIDADE DA CORURIA

University of Coruiia (UDC), A Corunia,
Spain.

Email: muntisa@gmail.com
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Assoc. Prof. Cristian Robert Munteanu

Comunications and Information Technologies Department
University of Coruia, UDC

[Honor Committee] [Scientific Committee (Abroad)] [Scientific Committee (Local)]

Scientific Committee Members (Spain)

University of Santiago de Compostela (USC)
Prof. Eugenio Uriarte Villares, Dept. of Organic Chemistry, USC, Spain.
Prof. Florencio Martinez Ubeira, Dept. of Microbiology and Parasitology, USC, Spain.

Prof. Maria Isabel Loza, Department of Pharmacology, USC, Spain.
Prof. Ramoén J. Estévez Cabanas, Dept. of Organic Chemistry, USC, Spain.
Prof. Julio Seijas Vasquez, Dept. of Organic Chemistry, USC, Spain.

Prof. Carmen Cadarso-Suarez, Dept. Stat. and Operations Research, USC, Spain.
Assoc. Prof. Angeles Sanchez, Dept. of Inorganic Chemistry, USC, Santiago, Spain.
Assoc. Prof. Xerardo Garcia Mera, Department of Organic Chemistry, USC, Spain.
Assoc. Prof. Eddy Sotelo, Dept. of Organic Chemistry, USC, Spain.

University of Vigo (UVIGO)

Prof. Yagamare Fall, Dept. of Organic Chemistry, University of Vigo (UVIGO), Vigo, Spain.

University of Cantabria (UC)

Prof. Jose Angel Irabien Gulias, Dept. of Chemical and Biomolecular Engineering ETSIIT, University of Cantabria, Spain.

University of Barcelona (UB)
Prof. Francesc lllas Riera, Institute of Theoretical and Computational Chemistry (IQTCUB), University of Barcelona, Spain.

Prof. Javier Luque Garriga, Department of Physical Chemistry, Universitat de Barcelona, Barcelona, Spain.
Consejo Nacional de Investigaciones Cientificas (CSIC)

Prof. Pilar Goya, Institute of Medicinal Chemistry (IQM), CSIC, Juan de la Cierva st., Madrid, Spain.

Ph.D. Sonsoles Martin-Santamaria, Staff Scientist, CIB-CSIC, Mardid, Spain.

University of Valencia (UV)

Prof. Jorge Galvez, Dept. of Physical Chemistry, Faculty of Pharmacy, University of Valencia, Spain

Prof. Ramon Garcia Domenech, Dept. of Physical Chemistry, Faculty of Pharmacy, Universitat de Valencia, Spain.

Universidad Politecnica de Madrid
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Prof. Victor Maojo, M.D. Ph.D., Biomedical Informatics Group, Polytechnic University of Madrid, Spain.

Universida Complutense de Madrid
Prof. J. Carlos Mendez Ramos, Dept. of Organic Chem. and Pharm. Chem., Complutense University of Madrid, Spain

University of Girona

Prof. Emili Besalu Liora. Institut de Quimica Computacional i Catalisi (IQCC), University of Girona, Spain.
University of Alicante

Assoc. Prof. José C. Gonzalez-Gémez, Dept. of Organic Chemistry, University of Alicante, Alicante, Spain
Institute of Health Carlos Il

PhD. Tirso Pons Hernandez, Staff Scientist, CNIO, Institute of Health Carlos Ill, Madrid, Spain.

Scientific Committee Members (UPV/EHU)

UPV/EHU Headquarters Institutional Members

Prof. Carmen Iriondo Gabilondo, Head Dept. of Organic Chemistry II, UPV/EHU, Biscay, Spain.

Prof. M2 Isabel Moreno, Academic Secretary Dept. of Organic Chemistry Il, UPV/EHU, Biscay, Spain.

UPV/EHU Committee Members
Prof. Claudio Palomo Nicolau, Director Department of Organic Chemistry I, UPV/EHU, Campus Gipuzkoa

Prof. Francisco Palacios Gambra, Department of Organic Chemistry |, UPV/EHU, Campus Vitoria
Prof. Jose Luis Vicario, Department of Organic Chemistry |l, UPV/EHU, Campus Biscay
Prof. M.D. Javier Meana, Department of Pharmacology, Faculty of Medicine, UPV/EHU, Campus Biscay

Prof. Néstor Etxebarria Loizate, Dept. Analytical Chemistry, UPV/EHU, Campus Biscay

Prof. Luis Lezama, Department of Inorganic Chemistry, UPV/EHU, Campus Biscay
Prof. Mario Piris, Ikerbasque Prof., Donostia International Physics Center (DIPC), UPV/EHU, Campus Gipuzkoa
Assoc. Prof. Maria Luisa Carrillo Fernandez, Dept. of Organic Chemistry Il, UPV/EHU, Campus Biscay

Assist. Prof. Efraim Reyes Martin, Department of Organic Chemistry Il, UPV/EHU, Campus Biscay

Assoc. Prof. Inmaculada Arostegui, Dept. of Applied Mathmatics and Statistics, UPV/EHU, Campus Biscay
Assoc. Prof. Aresatz Usobiaga, Department of Analytical Chemistry, UPV/EHU, Campus Biscay

Assoc. Prof. Maite Insausti, Department of Inorganic Chemistry, UPV/EHU, Campus Biscay

Assoc. Prof. Jose Luis Vilas, Department of Physical Chemistry, UPV/EHU, Campus Biscay

Assoc. Prof. Izaskun Gil de Muro, Dept. of Inorganic Chemistry, UPV/EHU, Campus Biscay
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01: Chemistry (All Areas), Soft Matter Physics, and Nanosciences

This section covers: All areas of Chemistry, including, Inorganic, Analytical, Physical, Organic, Medicinal, and Theoretical Chemistry as well as Soft
Matter Physics, Biophysics, Polymers, Materials, and Nanosciences.

The topics of interest include both experimental and theoretical research in these areas. Including, but not limited to, Organic synthesis, Chemical
reactivity, Catalysis, Solid State Chemistry, Inorganic Crystals, Crystal Symmetry, and Complexes. Physicochemistry and Analytical chemistry
techniques; Spectroscopy (X-Ray, NMR, IR, EPR, Mass Spectroscopy), Chromatography and sample preparation techniques, TEM and SEM
Microscopy.

The section also covers experimental and/or theoretical analysis of artificial polymers, biopolymers, materials, nanomaterials, etc. Experimental and
theoretical study of carbon nanomaterials (Graphene, Fullerenes, Nanotubes, Diamonoids), Ceramic materials, Alloys. Biopolymeric Nanomaterials
for biosciences (drug carriers, diagnosis tools, medical imaging) including Dendrimer, Protein nanoparticle. Shape Memory Polymers,
Nanopatterning, and Surface Imprinting.

Last but not least, the section includes studies in theoretical and computational methods: Chemoinformatics and Computer Aidded Drug Design
(CADD) methods, Computational Chemistry, Quantum Mechanics (Ab inition, DFT, MP3, AM1 methods), Monte Carlo (MC) algorithm, Quantitative
Structure-Reactivity, Structure-Property, or Structure-Retention Relationships (QSPR/QSRR) models in organic, inorganic, physical and analytical
chemistry. Chemometrics, Experimental Design, and Data Analysis in Analytical chemistry.

List of Abstract, Short Proceedings Paper Papers (DOC, DPF), Presentation, Poster, (PPT, PDF)s (16)

A001 QSRR model of reactivity for Parham cyclization reactions show abstract
by Lorena Simon-Vidal *, Sonia Arrasate , Nuria Sotomayor , Esther Lete , Humberto Gonzalez-Diaz *

01002 Prediction of the Antagonistic Activity On the Receiving AT1 of the Angiotensin |l show abstract
by Luis Alberto Torres *, Laura Machin , Seangkin Bum

01003 Relation “structure-anticoagulant activity " using topologic indices show abstract
by Luis Alberto Torres-Gomez *, Luis Alberto Torres , Laura Machin , Enoel Hernandez Barreto

01004 A QSAR Study towards Predicting the Adsorption of Environmental Pollutants by Multi-Walled Carbon Nanotubes show abstract
by Feng Luan *, Lili Tang, Yuxi Lu , Huitao Liu, D. S. Cordeiro M. Natalia *

01005 A mixed ligand — Autogrid based pharmacophore model for the rational design of multi-kinase inhibitors show abstract
by Carmen Di Giovanni , Giovanni Marzaro *

Molecular Docking Studies Of Natural Phenolic Compound and Derivates With Phospholipase A2 show abstract
by Pablo Henrique Delmondes *, Ricardo Stefani

Descriptors Based on Continuous Indicator Fields for 3D-QSAR Studies show abstract
by Igor I. Baskin *, Nelli . Zhokhova *

The Use of Energy-Based Neural Networks for Similarity-Based Virtual Screening show abstract
by Igor I. Baskin , Nelli I. Zhokhova *

Electronic properties of disordered functionalized carbon nanotubes show abstract
by Mariana da Silva Ribeiro , Ihosvany Camps *
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Computer aidded design of new inhibitors of acetylcholinesterase. show abstract
by Ana L. Pascoini, Leonardo B. Federico , Ana L. F. Aréa , Barbara A. Verde , Ihosvany Camps *

Computational Study of Natural Phenolic Acid Solubility and Their Interactions with Chitosan show abstract
by Pablo Henrique Delmondes , Ricardo Stefani *

Chemometric highlighting of inter- and intra-molecular diversification factors by a new training simplex-based approach: = show abstract
application to Astragalus saponins
by Abir Sarraj-Laabidi , Habib Messai , Asma Hammami-Semmar , Nabil Semmar

*

TARGET METABOLOMIC APPROACH LOOKING FOR BETTER STRAWBERRY GROWING CONDITIONS TO ENHANCE show abstract
BIOACTIVE CONTENT.
by Ikram Akhatou *, Angeles Fernandez-Recamales , Ana Sayago , Raul Gonzalez-Dominguez , Rafael Beltran

NMR Fingerprint to Classify Spanish Olive Varieties show abstract
by Ana Sayago *, Angeles Fernandez-Recamales , Raul Gonzalez-Dominguez , Juan Urbano , Rafael Beltran
DEVELOPEMENT AND OPTIMIZATION OF ACALORIC SWEETENERS EXTRACTION PROCEDURE FROM Stevia show abstract

rebaudiana Bertoni )
by Verénica Lopez Carbdn *, Angeles Fernandez-Recamales , Ana Sayago , Raul Gonzalez-Dominguez , Rafael Beltran

Development and Characterization of New Fermented Beverages of Low Alcoholic Graduation from Strawberry. show abstract
by Angeles Fernandez Recamales *, Ana Sayago , Raul Gonzalez-Dominguez , Veronica Lépez-Carbén , lkram Akhatou , Rafael Beltran

List of Accepted Abstracts (3)

C-H Activation of Diamondoids by Pd(OAc); show abstract
by Marta Larrosa Ferreiro *

Electrochemical Capacitive Detection of DNA Modification and Hybridization Processes using Interdigitated Gold Microelectrodes show abstract
Arrays
by Nadja E Solis-Marcano *, Marjorie Lopez-Nieves , Carlos R. Cabrera

Ureolysis system for water recovery from urine using a microbial carbon based electrode show abstract
by Myreisa Morales *, Roberto Alexis Martinez , Carlos Raul Cabrera
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02: OMICs, Biotechnology, Bioinformatics, and Biomedical Engineering

This section covers experimental and computational methods in Life Sciences in general:
OMICS, Molecular Biology, Biotechnology, Bioinformatics, Biomedical Engineering, and related topics.

Experimental and theoretical methods applied to drug discovery, biomarkers and target validation, vaccine design, in biosciences. In experimental studies: Pharmacological
assays, Toxicity and Cytotoxicity studies, Molecular Biology and Biotechnology. Proteomics, Genomics, and Metabolomics (OMICS methods) like Sequencing,
Cloning, DNA microarrays, and Mass Spectroscopy in Clinical Proteomics.

The section also include the use of computational techniques in the previous fields. Some examples are: Molecular Mechanics and Molecular Dynamics (MM/MD) for Drug-protein
Docking studies, Quantitative Structure-Activity / Toxicity Relationships (QSAR / QSTR) models. Bioinformatics analysis of Disease Biomarkers and Computational vaccine design
(Alignment and Alignment-free techniques). Determination of the 3D proteins structure using NMR and X-ray techniques. Experimental and computational study of RNA (Rnomics),
secondary RNA structure prediction, miRNA biomarkers. As well as, Computational Systems Biology, Complex Networks Analysis for OMICS, Networks Analysis in Ecology,
Mathematical Biology, etc.

The section also includes: Biomedical Engineering, and Medical Informatics.

Biomedical research, experimental and/or computational medical diagnostic tools in cancer research, neurosciences, clinic and biomedical engineering. Including, but not limited
to, EEG and structural NMR in clinical diagnosis in neurology and brain research. EEG, fNMRI, microscopy, tomography, study for tissue connectivity analysis, including the use of
experimental techniques and complex networks computational analysis in neurosciences, bone tissue connectivity, vascular system connectivity, etc.

List of Abstract, Short Proceedings Paper Papers (DOC, DPF), Presentation, Poster, (PPT, PDF)s (12)

02001 QSTR modeling based on multiple linear regression for acute toxicity prediction of phenol derivatives against Tetrahymena pyriformis show abstract
by Karel Diéguez-Santana *, Juan Alberto Castillo-Garit , Gerardo Maikel Casafiola-Martin *

02002 The combination of complementary metabolomic platforms to unravel Alzheimer's disease pathogenesis show abstract
by Raul Gonzalez-Dominguez *

02003 A prototype web application package for basic DNA and protein analysis using R language show abstract
by Swaminathan Venkataramanan *, Chandran Sivakumar , PROF.DATO DR. MD GAPAR MD. JOHAR

02004 Identification molecular and clinical characterization of CPV-2c¢ in dogs from the state of Mexico. show abstract
by Mirna Faz *, José Simon Martinez *, Israel Quijano-Hernandez , Raul Fajardo , Esvieta Tenorio-Borroto

Constructing and refining the comparative modeling of protein kinases Pkn D and Pkn H from mycobacterium tuberculosis. show abstract
by Alejandro Morales-Bayuelo *

Vesicular PtdIns(3,4,5)P3 and Rab 7 as key effectors of nuclear membrane assembly show abstract
by Marta G. Lete *, Richard D. Byrne , Alicia Alonso , Dominic Poccia , Banafshé Larijani

Molecular descriptor from atomic weighted vectors to predict aquatic toxicity show abstract
by Juan Alberto Castillo-Garit *, Yoan Martinez-Lépez , Stephen J Barigye , Oscar Martinez-Santiago , Yovani Marrero-Ponce , James Green

Chemometrical analysis of structure-structure and structure-activity trends of cycloartane-based saponins in Astragalus genus show abstract
by Abir Sarraj-Laabidi , Nabil Semmar *
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Multiple Linear Regression Model of Thermolysin Inhibitors show abstract
by Juan Alberto Castillo-Garit *, Yudith Cafizares-Carmenate , Karel Mena-Ulecia , Yunier Perera-Sardifia , Francisco Torrens

An approach toward the identification of new antileishmaniasic compounds. show abstract
by Juan Alberto Castillo-Garit *, Naivi Flores-Balmaseda , Orlando Alvarez

QSAR Models and Virtual Screening for Discovery of New Analgesic Leads show abstract
by Juan Alberto Castillo-Garit *, Arelys Lopez , Yovani Marrero-Ponce , Gerardo M. Casafiola-Martin , Vicente J. Aran

Nanoparticles mutagenicity: search for matches and potential limitations of Comet assay and Ames test show abstract
by Natalia Sizochenko *, Bakhtiyor Rasulev *, Jerzy Leszczynski

List of Accepted Abstracts (2)

Analysis and refining the homology modeled to the Protein Kinases J and L from mycobacterium tuberculosis: topological and 3D analysis. show abstract
by Alejandro Morales-Bayuelo *

Nanoparticles mutagenicity: search for matches and potential limitations of Comet assay and Ames test show abstract
by Natalia Sizochenko *, Bakhtiyor Rasulev , Jerzy Leszczynski

http://sciforum.net/conference/mol2net-02/section-02 2/2


javascript:;
http://sciforum.net/conference/mol2net-02/paper/3872
http://sciforum.net/search/person/21917
http://sciforum.net/search/person/21916
http://sciforum.net/search/person/27635
http://sciforum.net/search/person/27636
http://sciforum.net/search/person/21920
javascript:;
http://sciforum.net/conference/mol2net-02/paper/3886
http://sciforum.net/search/person/21917
http://sciforum.net/search/person/27633
http://sciforum.net/search/person/27634
javascript:;
http://sciforum.net/conference/mol2net-02/paper/3887
http://sciforum.net/search/person/21917
http://sciforum.net/search/person/27630
http://sciforum.net/search/person/21918
http://sciforum.net/search/person/27631
http://sciforum.net/search/person/27632
javascript:;
http://sciforum.net/conference/mol2net-02/paper/3898
http://sciforum.net/search/person/27663
http://sciforum.net/search/person/27664
http://sciforum.net/search/person/27665
javascript:;
http://sciforum.net/search/person/22161
javascript:;
http://sciforum.net/search/person/27361
http://sciforum.net/search/person/27362
http://sciforum.net/search/person/27363

3/15/2018

MOL2NET 20186, International Conference on Multidisciplinary Sciences, 2nd edition

03: Computational Sciences (Applied to Social, Legal, and Life Sciences)

Computational Sciences

This section covers the different applications of computer sciences, data analysis, statistics, modelling techniques, etc. in multidisciplinary sciences.
The topics include, but are not limited to, connectivity analysis in biology, environment, epidemiological, and social networks; including the
computational analysis of metabolic pathways in Metabolomics, Protein interaction networks in proteomics, food webs, and other biological-
ecological networks like host-parasite, prey-hunter, etc. Geographical Information Systems (GIS), land covering networks, atmospheric reactions
networks. Study of social collaboration, electronic social networks (Facebook, Twitter, etc.), disease spreading networks and epidemiology,
vaccination models in epidemic networks, legal and law citing networks, networks in sociology and criminology, etc.

This section covers also: technological, industrial, and economic connectivity, including the analysis of computer connectivity, Internet, wireless
networks, satellite networks, electrical networks, airport and other transport networks, financial networks, trade networks, etc. In addition, we cover
pure theoretical aspects in network science and data analysis theory, including but not limited to theoretical studies in network sciences, topological
indices, node centrality, network robustness, multiplex networks, network attack, and new spatial statistical analysis, time series analysis,
biostatistics, machine learning and big data analysis methods.

This section is also aimed at presenting the most commonly used software tools in Multidisciplinary Science. Include, but is not limited to, new
scientific software, web servers, databases, etc. with applications in Chemistry (all branches), Bioinformatics, Proteomics, Biotechnology, Medical
Informatics and Biomedical Engineering, Computer Science, etc.

The short communications should present computational tools that may be desktop/web/mobile applications/scripts, open code or private software.
The tool may be original or a pipe of other tools. It should contain a software description, case uses in order to understand how to employ it, links to
the open repositories (GitHub, GitLab, Personal Webs, etc.) or official Webs of the private products, and references of the publications where the
tools have been applied. The authors may include in the communication a link to their personal webs, web servers, repositories, databases, etc.

Special attention will be paid to the links to tutorials (blogs, videos, etc.), print screens with the tools in action, pseudocodes, examples of input and
outputs, script examples while using the tools, and links to the social network posts for the tools. The emphasis of this section is on the software per
se. Communications that make use of a software to solve a practical problem but do not put emphasis on describing it could be suitable for other
sections.

We also welcome submissions related to: Client—server model — Client—server computing, Grid computing with a cluster of networked, loosely
coupled computers to perform very large tasks, Distributed Fog computing paradigm, Dew computing, Mainframe computer for big data processing in
large research organizations, Utility computing, and Peer-to-peer computing alternatives in science and medical informatics.

Enjoy programming for science!

Note: Former Section 03, Soft Matter Physics, Materials, Nanosciences, etc., was decommissioned and merged into Section 01, Chemistry (All
Areas), Physical Chemistry, etc., please follow the link http://sciforum.net/conference/mol2net-02/section-01

List of Abstract, Short Proceedings Paper Papers (DOC, DPF), Presentation, Poster, (PPT, PDF)s (7)
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05001 Linear Indices Bob-Jenkins operators for development of multi-output models using multi-target inhibitors of
ubiquitin-proteasome system
by Gerardo Casariola-Martin *, Facundo Perez-Gimenez , Matilde Merino-Sanjuan

05002 Artificial Neural Network Schedulers for Food Webs
by Humberto Gonzalez-Diaz *, Alejandro Pazos , Cristian Robert Munteanu , Enrique Barreiro

Artificial Neural Networks and Multilinear Least Squares to Model Physicochemical Properties of Organic Solvents
by Jesus Vicente de Julian-Ortiz *, Lionello Pogliani , Emili Besalu

Co-evolution importance on binding Hot-Spot prediction methods
by José G. Almeida , Anténio J. Preto , Rita Melo , Zeynep H. Gimus , Joaquim Costa , Alexandre M.J.J. Bonvin , Irina Moreira

*

Fuzzy Membership Roster Method based Selection Rule for Parameter Reductio
by Sreyasi Ghosh *, Sarbari Ghosh , Pradip Sen

Efficient RL Algorithm by Combing AC with Dual Piecewise Model Learning
by Shan Zhong *, Quan Liu *, Qiming Fu

Complex Network Analysis of General Tax Law
by Aliuska Duardo-Sanchez *

List of Accepted Abstracts (5)

A Study on Automatic Algorithm Configuration Based on ParamiLS
by Yonggang Zhang *, Sainan Qin, Yuxiao Wang , Mingyuan Yang , Yue Gu, Chunlei Li

A study of the immune epitope database for fungi species using network Topological Indices
by Severo Vazquez-Prieto *, Esperanza Paniagua , Hugo Solana , Florencio M. Ubeira

Experimental studies and perturbation models of microbiome cell membrane permeability and cell surface hydrophobicity
by Yong Liu *, Shaoxun Tang

Fuzzy Membership Roster Method based Selection Rule for Parameter Reduction
by SREYASI GHOSH *, SARBARI GHOSH , pradip kumar sen

Speech recognition methods in task of automated detection of pronunciation defects
by Viktor Malyuchenko *
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04: Welcome Videos (English, Chinese, Hindi, Spanish, Portuguese, French, and
Euskera)

Welcome Video Presentations

1. MOL2NET Introductory talk by Ph.D. Yong Liu, Audio: Chinese Mandarin (' 1i%). In Proceedings of the MOL2NET, International Conference on
Muiltidisciplinary Sciences, 5 December 2016—10 January 2017; Sciforum Electronic Conference Series, Vol. 2, 2016; doi:10.3390/mol2net-02-06001,
Sciforum communication: http://sciforum.net/conference/mol2net-02/paper/3447

2. MOL2NET Introductory talk by M.Sc. Mitali Hardikar, Jr. Scientist, Audio: Hindi (f%*_qpf). Hardikar, M.; Nayarisseri, A. In Proceedings of the
MOL2NET, International Conference on Multidisciplinary Sciences, 5 December 2016—10 January 2017; Sciforum Electronic Conference Series, Vol.
2, 2016; doi:10.3390/mol2net-02-06002, Sciforum communication: http://sciforum.net/conference/mol2net-02/paper/3448

3. MOL2NET Welcome Message by Prof. Marcus Tullius Scotti, Audio: Portuguese. In Proceedings of the MOL2NET, International Conference on
Muiltidisciplinary Sciences, 5 December 2016—10 January 2017; Sciforum Electronic Conference Series, Vol. 2, 2016; doi:10.3390/mol2net-02-
06003, http://sciforum.net/conference/mol2net-02/paper/3450

4. MOL2NET Welcome Message by PhD. Veronica Ortiz de Elguea, Audio: Spanish (Castellano). In Proceedings of the MOL2NET, International
Conference on Multidisciplinary Sciences, 5 December 2016—10 January 2017; Sciforum Electronic Conference Series, Vol. 2, 2016;
doi:10.3390/mol2net-02-06004, http://sciforum.net/conference/mol2net-02/paper/3451

5. MOL2NET Welcome Message by Prof. Yagamare Fall Diop, Audio: French (Frangais) In Proceedings of the MOL2NET, International Conference
on Multidisciplinary Sciences, 5 December 2016—10 January 2017; Sciforum Electronic Conference Series, Vol. 2, 2016; doi:10.3390/mol2net-02-
06005.

6. MOL2NET Welcome Message by Prof. Sonia Arrasate and Prof. Inmaculada Arostegui, Audio: Basque (Euskera). In Proceedings of the
MOL2NET, International Conference on Multidisciplinary Sciences, 5 December 2016—10 January 2017; Sciforum Electronic Conference Series, Vol.
2, 2016; doi:10.3390/mol2net-02-06005.

7. MOL2NET Welcome Message by Adj. Prof. Ph.D. Eider Aransamendi, Audio: Basque (Euskera). In Proceedings of the MOL2NET, International
Conference on Multidisciplinary Sciences, 5 December 2016—10 January 2017; Sciforum Electronic Conference Series, Vol. 2, 2016;
doi:10.3390/mol2net-02-06005.
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Note: The original Section 04, Healthcare & Clinical Medical Sciences, Biomedical Engineering, and Medical Informatics, was merged into Section

02, http://sciforum.net/conference/mol2net-02/section-02
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05: News and Channels
MOL2NET Social Media

We are also releasing the videos as well as other conference materials such as links to papers to other media like MOL2NET Google+, MOL2NET
Twitter, etc. In fact, we have opened channels, webs, or social media pages on different media to publish updates about the conference and promote
synergies of experimental molecular and biomedical science groups with networks and data analytics experts. MOL2NET list of social media
includes, but is not limited to, the following accounts in well known social networks: FACEBOOK group (with >10 000 members), RESEARCH GATE
Project (with details, updates, and links to scientific profiles of committee members), GOOGLE+ page (>50 000 viewers, flyers of the conference,
videos, etc.), andTWITTER account (twits, comments, flyers, updates, etc.)

MOL2NET Video Channel

This international science conference focus on multidisciplinary sciences. The official working language is English, the main form of publication is
palin text or presentations (.doc, .pdf, .ppt), and the official page is on Sciforum: http://sciforum.net/conference/mol2net-02

However we have an initiative to promote the use of other languages, forms of presentations, and different social network platforms in order to reach
people from non-English speaking country, that prefer not read text at first glance, and/or are present on social media but do not know our official
platform yet. This initiative is also aimed to show the cultural heritage of different people in the world by using other languages.

One action in this sense includes the compilation of a playlist with welcome videos and/or scientific talks of different scientist talking about both the
conference and/or their own work in Hindi (%r_qpf), Chinese Mandarin (& 1&), Spanish, French, Portuguese, and very specially in Euskera a very
ancient Europe language from Basque Country (Euskadi), used today.

Do not hesitate to contact Prof. Gonzalez-Diaz H. (conference ch.) humberto.gonzalezdiaz@ehu.eus, if you want to publish a similar video
introducing the conference and/or your own work in English or other language. All these videos will be uploaded to the main page of the conference
on Sciforum paltform with the form of video conferences but we are also releasing them to authors video channels. Please, watch also the current
playlist of the conference chairman in Youtube [MOL2NET Youtube Channel].

Please, be aware that to submit a talk or video communication, you need to submit both the video and a short video communication description in a
.doc or .pdf file in the official template of the conference (1 page only) with title, author, affiliation, short asbtract, and link to your private channel if
any, you need to send us also the video file, please [Submit video communication].

Please, read also the following instructions: (1) Read call for papers [Link], (2) Read [Instructions to Authors] and download template .doc

file MOL2NET 2016 Microsoft Word template file, (3) Submit short description of video communications description (1 page only) and video: [Link].
See one example of video communication description [Video comm. description example].

Note: The original Section 5 (Statistics, Computing, etc.) have been re-numerated as Section 03. Computational Sciences.

http://sciforum.net/conference/mol2net-02/section-03

http://sciforum.net/conference/mol2net-02/section-05
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06: Associated Workshops

IKERBASQUE

MOL2NET ASSOCIATED WORKSHOPS (in person)

MOL2NET International Conferences Series on Multidisciplinary Sciences is a scientific conference that runs totally online at the SciForum platform promoted by the editorial of the
Molecular Diversity Preservation Institute (MDPI), Basel, Switzerland. http://sciforum.net/conference/mol2net-02. Consequently, no physical presence is needed saving traveling
costs. However multiple workshops associated to the conference run in person (face-to-face) at their organizing universities. This year our conference is the online host of many of
these workshops:

I vV E R S

Miami Dade
Collge

SRI-08 The 8th Annual Undergraduate Summer Research Symposium of Saint Thomas University, Miami, USA, Sept, 2016. Symposium of the Summer Research Institute (SRI),
HQ Saint Thomas University (STU), Miami, FL, USA. Workshop supported by STE-TRAC Miami Dade College (MDC)grant, Chairperson Prof. David Quesada and Advisory
Chairperson Prof. Humberto Gonzalez-Diaz (Online Publication).

P i TN Universidade da SERVIZO | Cemplexe Hospitalario
Coruma np GALEGO | Umiversitaric A Corufia
de SAUDE | A Coruiia
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IWMEDIC-04, IV International Workshop on Medical Imaging, Medical Coding, and Clinical Data Analysis of University of Corufia (UDC). The IWMEDIC-04 workshop will be held
presentially at the University Hospital Complex of A Corufa (June, 20, 2016), Hospital Médico Quirurgico San Rafael (June, 21,2016), and Faculty of Computer Sciences, UDC
(June, 20-22, 2016). The chairman of this workshop is the Chair Professor and Director of Department of Computer Sciences, UDC, Corufa, Spain Prof. Alejandro Pazos and
Advisory Chairperson Prof. Humberto Gonzalez-Diaz(Online Publication).

15Young Scientist Workshop UFI-QOSYC

Organized by the Department of Organic Chemistry I
. J

UFIQOSYC-01, 1st Young Scientist Workshop hold at the Department of Organic Chemistry 11, University of Basque Country UPV/EHU. This workshop have brought
together early career researchers (postdocs and graduate students) from the area of organic chemistry and catalysis across the UFI QOSYC to
exchange information and practice presenting their research work in a supportive scientific environment. Chairpersons Prof. Esther Lete, Prof.
Esther Dominguez Pérez, and Prof. Jose Luis Vicario

@& hn¥

e/ SOOCHOW UNIVERSITY

School of Computer Science and Technology

SUIWCS-01, Soochow University International Workshop Series on Computer Sciences. The SUIWCS-01 workshop will be held presentially at the the School of Computer
Science and Technology of Soochow University, PCR, China (Summer, 2016). The chairman of this workshop is the Chief of Department of Software Engineering and Professor of
Computer Sciences, School of Computer Sciences and Technology, Soochow University (SUDA), Suzhou, China, Prof. Quan Liu .

2nd Bioinformatics Meeting
13th and 14th October 2016, Universidad de Talca, Campus Talca

274 Bioinformatics Meeting

13" and 14" October, 2016
Campus Talca

BMEICB-02 Second Bioinformatics Meeting of The School of Bioinformatics Engineering, University of Talca, Talca, Chile, (Oct, 13-14, 2016). Advisory chair and connection
with MOL2NET conference Prof. Julio Caballero
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Universidad Autonorma - =
del Estado de Mexi . ¥

CIESABIO-01, 2016, the Workshop Series on Biotechnology and Zoonotic Diseases of the CIESA, Center for Invetigations and Advanced Studies on Animal Health of the FMVZ
Faculty of Medical Veterinary and Zootechnique, of the UAEMEX Autonomous University of the State of Mexico. The Chairperson of this workshop is the Prof. Esvieta Tenorio.

See other workshops following the respective links of the the different workshop sections in the homepage. http://sciforum.net/conference/mol2net-02
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07: SRIO8: The 8th Annual Symposium of Summer Research Insitute, STU, Miami, USA,

2016
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STU is Now in Downtown Miami

SRI-08: The 8th Annual Symposium of Summer Research Institute, Saint Thomas
University, September 16th, 2016

Submit New Communications

http://sciforum.net/conference/mol2net-02/sri-08
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Dear colleagues we welcome you to the symposium of the Summer Research Institute (SRI) with Head Quarters (HQ) at Saint Thomas University
(STU), and supported by Miami Dade College (MDC), Miami, Downtown, FL, USA . This is face-to-face (in person) workshop associated to and
hosted online by MOL2NET-2, International Conference of Multidisciplinary Sciences, 2016, MDPI, Sciforum, Basel, Switzerland, with

HQs, University of The Basque Country (UPV/EHU), and supported by IKERBASQUE, Basque Foundation for Science, Basque Country, Bilbao,
Spain.

Welcome Message from Chairman

Eight years have passed since the First Annual Undergraduate Summer Research Symposium. Over this period of time, the School of Science,
Technology, and Engineering Management of Saint Thomas University (STU) in partnership with Miami Dade College (MDC) and with the continuous
support of the faculty and staff has provided an excellent internship program to our students and those coming from our partner’s institutions. From
the start the Carnival Cruise Lines Science and Technology Building focused on the hands-on research experience. This places our students in an
excellent position to gain entrance into graduate, or professional Schools, or to directly enter the workforce in South Florida. Most students in other

institutions do not have this research opportunity until they reach graduate school.

The faculty and staff of the School of Science are committed to providing a quality education in the sciences and offer the unique opportunity to
talented undergraduate students, to experience hands-on research in ten research laboratories alongside their professors. In addition, the Summer
Research Institute (SRI) has enhanced the instrumentation capacity of our institution. Such improvements have allowed deepening our research
projects as well as to establish new alliances in research and development. Results from our projects already circulate in local, national and
international conferences, augmenting this way the visibility of the institution and the pride that students might have for their faculty and work
accomplished. The eight edition of the SRI offered a continuous lecture series “Moving into the Future” on a weekly basis. Ten speakers from
University of Miami, Florida International University, and local Technological companies came to St. Thomas to share their wisdom as an in kind

contribution.

This year, the memories of the Annual Symposium will be published online in the open source forum MOL2NET of Sciforum platform. All
presentations will be peer reviewed and a DOl number will be assigned. MOL2NET conference of Sciforum is one of the platforms internationally
recognized for scientific exchange. This annual edition is full of diversity in topics, approaches, and integration of disciplines, representing one of the

common paradigms of modern science, inter-disciplinarity, teamwork and networking. | hope you will enjoy the program and the presentations.

http://sciforum.net/conference/mol2net-02/sri-08
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Special thanks to our sponsors, Miami Dade College, STEM-TRAC grant, St. Thomas School of Science, Technology, and Engineering Management,
Yager Foundation, Monet Coiffure, In Fashion Forever, and Physics & Mathematics Solutions, who provided funding for major and minor activities

associated with the 2016 edition. Follow the link to download and/or read the full program [SRI08 Program]

Program Overview

8:00 — 9:00 Registration and Poster Setup. Judges meet in room CCL 111
9:00 — 9:05 Invocation by Rev. Alfred Cioffi

9:05 — 9:20 Opening Comments by Dr. Adrienne Vynne, Dean of School of STEM
9:20 — 9:35 Opening Comments by Dr. Irma Becerra, Provost of St. Thomas
University

9:35 — 9:45 Session Introduction by Dr. David Quesada, Coordinator SRI 2016
9:45 — 10:00 Oral Presentation 1

10:00 — 10:15 Oral Presentation 2

10:15 — 10:30 Oral Presentation 3

10:30 — 10:55 Break

11:00 — 11:15 Oral Presentation 4

11:15 — 11:30 Oral Presentation 5

11:30 — 11:45 Oral Presentation 6

12:00 — 13:00 Lunch Break courtesy of the School of STEM

13:00 — 15:00 Poster Session

15:00 — 15:30 Judges meet in CCL 111 to choose the awards

15:30 — 15:45 Announcement of Awards

Submission Notes

This workshop is planned to be held on Sept, 2016. However, the submission is open and the publication of communications will be ASAP after
acceptance, all the year. To submit a communication use the Submission link. After you successfully register, you can submit your paper online. You
need to register and send your abstract first. After abstract approval you need to send your communication. Firstly, you need to submit only the title,

authors, and short abstract. Secondly, you could submit your full work in .doc and .pdf format after receiving the approval email from the chairperson.
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http://sciforum.net/file/download/mol2net-02/The8thAnnualSRI-2016.pdf
http://sciforum.net/user/submission_for_conference/129
http://sciforum.net/register

3/15/2018

MOL2NET 20186, International Conference on Multidisciplinary Sciences, 2nd edition
Please, download and use the following .doc file as [SRI08 2016 Official Template] to submit your work. For more details contact the Chairman of the

workshop.
Be aware:
on step 1, you should select MOL2NET 2016, International Conference on Multidisciplinary Sciences, 2nd edition (Conference),

on step 2, you should select SRI08: Saint Thomas University Research Experience for Undergraduates, Miami, 2016.

Symposium Committee

SRI Chairperson: Prof. David Quezada, Associate Professor of Physics, Email: dquesada@stu.edu
Saint Thomas University (STU), Carnival Building, Room 115, Miami, FL, USA. (MOL2NET Honor Committee)

Publication Advisory Chair: Prof. Humberto Gonzalez-Diaz, IKERBASQUE Prof., Ph.D., Email: humberto.gonzalezdiaz@ehu.eus
(1) Department of Organic Chemistry Il, University of Basque Country (UPV/EHU), Campus Bizkaia, Basque Country, Spain.

(2) IKERBASQUE, Basque Foundation for Science, Bilbao, Bizkaia, Basque Country, Spain.

(MOL2NET Conference Chairman).

Workshop Photo gallery

See a photo gallery with pictures of the participants posted by the chairperson of the workshop on a Facebook [Album].

http://sciforum.net/conference/mol2net-02/sri-08
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07001 SRI-08: The 8th Annual Undergraduate Summer Research Symposium of Saint Thomas University show abstract
by Humberto Gonzalez-Diaz *, David Quesada *

07002 Initial Description of the Local lonospheric Response to Geomagnetic Storms show abstract
by Santiago Mejia , Eduardo A Araujo-Pradere *, Ali Khan
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07003 The seasonality of upper respiratory tract infections and their relationship to asthma
by David Quesada *, Aidin Alejo

07004 Effect of Brain network topologies on the synchronization of neuronal oscillations — Is this the gateway to the
understanding of Central Nervous disorders?

by David Quesada *, Natasha M. Astudillo , Manuel A Garcia-Russo

07005 The effect of Hedgehog signaling on in vivo neuronal morphogenesis.

by Alexis Tapanes-Castillo *, Leana M. Ramos

07006 Contrasting Effects of Aqueous Vermicompost Extract Mixtures on Growth of Brassica oleracea var. sabellica

by Carlos E Vazquez , Dora P Maul *, Luis A Cendan

07007 Analysis of Oyster Plant (Tradescantia Spathacea) Extracts via Maceration, Soxhlet Extraction and Thin Layer
Chromatograpy
by Maria D Pina *, Daniel A Russo , Cristina Balistreri , Kelly R O'Reilly , Luis A Cendan , Carlos E Vazquez , Dora P Maul

07008 Culturing Human Neural Stem Cells and Quantifying Lentiviruses to Study Autism.

by Alexis Tapanes-Castillo *, Derek Dykxhoorn , Leana M. Ramos , Milagros D Mulero , Deliabell Hernandez , Vadym Trokhymchuk

Mathematical Modeling of the Optical response of photovoltaic cells

by David Quesada *, Henry M Morales

Modeling the oscillating Belousov — Zhabotinsky chemical reaction

by David Quesada *, Steven Centeno

Braess Paradox in Electrical Networks — When more might mean less

by David Quesada *, Javier F Rojas , Alexander R Alonso

Assessment of the impact of micrometeorological conditions on plants growth.

by David Quesada *, Jonathan Jean-Jacques , Richard M Aponte

Belousov-Zhabotinsky Reaction: Effects of Magnetic Field Variations

*

by Luis C Fernandez-Torres *, Amanda L Penton , Brandon F Gamboa , David Quesada

Solvent Variations of the Briggs-Rauscher Reaction
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by Luis C Fernandez-Torres *, Chelsea E Trost , Ana C Figuereo , Marie V Roche , Leonardo Albertini

Mighty Fruits: Antioxidant Performance of Various Fruits

by Luis C Fernandez-Torres *, Jason Alvarodiaz , Jennifer J Cerda , Christine Curiac

Structure — Activity Relationships (SARs) of Antioxidant Molecule

by Luis C Fernandez-Torres *, Luis E Castellar , Langeda Bontemps , Leslie R Robinson

Antioxidant Capacity of Selected Teas and Cocoa

by Luis C Fernandez-Torres *, James D Hankemeyer , Kasey L Rivera , Kelnisha N Lightbourne , Sara N Salamah

Powerful Plants: Antioxidant Capacity of Selected Plants
by Ana C Figuereo , Chelsea E Trost , Christine Curiac , Jason Alvarodiaz , Jennifer J Cerda , Langeda Bontemps , Luis E Castellar,

*

Fernandez-Torres

Antioxidant Capacity of Common Dietary Supplements

by Ana C Figuereo , Chelsea E Trost , Leonardo Albertini , Luis C Fernandez-Torres *, Marie V Roche

Determination of the Antioxidant Capacity of Coffee

by James D Hankemeyer , Kasey L Rivera , Kelnisha N Lightbourne , Luis C Fernandez-Torres *, Sara N Salamah

CRISPR-Cas Gene Editing: Regulatory Issues and Applications

*

by Aliuska Duardo-Sanchez
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by Alexis Tapanes-Castillo *, Dora P Maul , Leana M. Ramos , Luis A Cendan , Maria D Pina , Milagros D Mulero , Vadym Trokhymchuk , Marrisa

L Lee, Tashani T Brown , Carlos C Planchart , Mang S Cing , Carlos E Canales Silva

Comparing Primer Sets in Polymerase Chain Reaction Analysis of Candidatus Liberibacter asiaticus show abstract
by Dora P Maul *, Oriana C Chacin

Comparing the Differential Expression of Selected Genes in Native Peruvian Potatoes in Response to Early and Late show abstract
Drought Conditions.
by Carlos E Vazquez , Dora P Maul *, Laynet Cornelio , Indira Perez , Diana Martinez , Olga P Ponce , Emi Murata , Yerisf Torres , Gisella

Ojeda ,Carlos Merino , Luz N Zuniga

Confirming Huanglongbing in Miami Dade County show abstract
by Dora P Maul *, Daniel G Diaz

Cube Quest Challenge show abstract
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Development of histological techniques and initial analysis of putative stem cell populations following spinal cord injury show abstract
in adult zebrafish.
by Jeffery A Plunkett *, Abdiel J Badillo , Martin Oudega , Kevin J Perez , Melanie M. Gonzalez

Evaluation of an Autonomous Vehicle Utilizing Self-Adaptive Controller for Obstacle Avoidance show abstract

by Steve O Hernandez *, Carlos J Caro, Yasshin A Lozano , Vanessa Jean-Francois , Ksenia M. Slavina , Eric J Covach , J. Castillo, J. Armas

Microbiome analysis of arugula rhizospheres in plants fertilized with vermicompost-based solutions show abstract

by Jose Calera , Dora Pilar Maul *, Luis Cendan , Carlos Vazquez , Rachael Karns , Cole Easson , Jose Lopez

Microbiome analysis of arugula rhizospheres in plants fertilized with vermicompost-based solutions show abstract

by Carlos E Vazquez , Dora P Maul *, Luis A Cendan, Jose M. Calera , Rachael Karns , Cole G Easson , Jose Lopez

Molecular Cloning of DLGAP1 Short Hairpin RNA Vectors to Study Autism Biology. show abstract

by Alexis Tapanes-Castillo *, Derek Dykxhoorn , Leana M. Ramos , Milagros D Mulero , Arielis Ortiz , Claudia Martinez Crespo

Nitrogen Determination Using Kjeldahl Method in Soil and Fertilizer to Grow Okinawa Spinach Plants show abstract
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Spectrophotometric Iron Determination in Organic-Fertilizer Treated Soil Analyzed Using 1,10-Phenantroline Method show abstract

by Carlos E Vazquez , Cristina Balistreri , Daniel A Russo , Dora P Maul , Kelly R O'Reilly , Luis A Cendan , Maria D Pina *

The role of CSPGs in neuronal differentiation of stem cells from the adult zebrafish brainstem. show abstract

by Abdiel J Badillo , Jeffery A Plunkett *, Martin Oudega , Andrea G Solano , Rayshell L Sands , Stephanie Mangels

The role of putative stem and neural progenitor cell populations following traumatic brain injury in adult zebrafish. show abstract
by David Quesada *, Jeffery A Plunkett *, Michael B Fernando , Raul Banos , Abdiel J Badillo , Martin Oudega
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MOL2NET Conference Series on Multidisciplinary Sciences is the host conference of a workshop of UFI QOSYC for young researchers. The UFls
are Training and Research Units (TRUs), or in Spanish UFIs - Unidades de Formacion e Investigacion, formed by different Departments of
the University of Basque Country UPV/EHU.

The UFI QOSYC is the Organic Chemistry, Synthesis and Catalysis unit devoted to developing new procedures for chemical synthesis and catalysis

and their application to the preparation of molecules of biological and industrial use.

The "1t Workshop for Young Scientists — UFI QOSYC" will bring together early career researchers (postdocs and
graduate students) from the area of organic chemistry and catalysis across the UFI QOSYC to exchange information and
practice presenting their research work in a supportive scientific environment. This event will showcase the high value
that young researchers bring to UFI QOSYC through their research accomplishments and provide them an opportunity to
explore potential research collaborations in the University of the Basque Country UPV/EHU. Besides, it offers an
excellent platform to demonstrate UFI QOSYC research activities to external audiences.

Chairpersons of 1st Young Scientist Workshop UFI-QOSYC

Prof. Esther Lete

Department of Organic Chemistry |l,

University of Basque Country
(UPV/EHU), Leioa,

Sarriena w/n,
Bizkaia. esther.lete@ehu.eus

(Chairperson Session |)
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Prof. Esther Lete

(MOL2NET Committee President)

Prof. Esther Dominguez Pérez

Dean of Faculty of Science and
Technology,

Department of Organic Chemistry |l,

University of Basque Country
(UPV/EHU),

Leioa, Sarriena w/n, Bizkaia.

(Chairperson Session ll)
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Prof. Esther Dominguez
UPV/EHU, Dept. of Organic Chemistry Il
Dean of Faculty of Science & Technology

Prof. Jose Luis Vicario

Department of Organic Chemistry Il,

University of Basque Country
(UPV/EHU),

Leioa, Sarriena w/n, Bizkaia.

(Chairperson Session lll)
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Universidad  Fushal Herriko
del Pais Vasco  Unibertsitaten

BKANTASUN
CAMPUSA

Profilak | Ikasketak | Egitura | Ikerketa | Unibertsitaterasartzekobideak | Alorrak | Zerbitzuak | Langileak

Prof. José Luis Vicario
(Associate)

UFI-QOSYC Council*

Prof. Claudio Palomo Nicolau

Director Department of Organic
Chemistry I,

University of Basque Country
(UPV/EHU),
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Gipuzkoa. X

Universidad  Fushal Herriko

(UFI-QOSYC Council Coordinator)

Profilak | Ihasketak | Egitura | Ikerheta | Unibertsitatera sartzekobideak | Alorrak | Zerbitzuak | Langileak

(UFI-QOSYC Council Coordinator)

Prof. Fernando P. Cossio

President of IKERBASQUE,
Basque Foundation for Science,

Prof. Department of Organic Chemistry
,

University of Basque Country
(UPV/EHU),

http://sciforum.net/conference/mol2net-02/ufi-qosyc 6/11


https://www.researchgate.net/profile/Fernando_Cossio

3/15/2018 MOL2NET 20186, International Conference on Multidisciplinary Sciences, 2nd edition

D O n OSti a - S a n S e ba Sti a’ n C a m p u S , Euskata | Espanol ArabakoCampusa | Bizkalko Campusa | Gipuzkoako Campusa Hasl zaiva
Gi uzkoa . - mﬁ;ﬂ L]
p ﬁ’ i IKer ba sq u e Kimika Fakultatea

i b e Basque Foundation for Science

Profilak | Tkasketak | Egitura | Ikerketa

nibertsitatera sartze! oie'a | Alorak | Zerbitzuak | Langileak

Prof. Francisco Palacios Gambra

Prof. Department of Organic Chemistry
,

Faculty of Pharmacy / Farmazi
Fakultatea

University of Basque Country
(UPV/EHU),

Alava Campus, Vitoria-Gasteiz.
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FACULTAD DE FARMACIA

(UFI-QOSYC Council)

* Professors Esther Dominguez, Esther Lete, and Jose Juis Vicario are also members of the council.
UFI-QOSYC Research and Training groups
Asymmetric Catalysis and Chemical Synthesis Group

Lead researcher: Palomo Nicolau, Claudio
Centre: Faculty of Chemistry
Department: Organic Chemistry |

Asymmetric Synthesis Group

Lead researcher: Vicario Hernando, José Luis

Centre: Faculty of Science and Technology
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Department: Organic Chemistry |

Bioorganic and Computational Chemistry Group

Lead researcher: Cossio Mora, Fernando
Centre: Faculty of Chemistry
Department: Organic Chemistry

New Synthetic Methodology Development Group

Lead researcher: Dominguez Pérez, Esther
Centre: Faculty of Science and Technology

Department: Organic Chemistry |l

Organometallics in Synthesis Group

Lead researcher: Lete Exposito, Esther
Centre: Faculty of Science and Technology

Department: Organic Chemistry Il

Phospho-Fluorochemistry Group

Lead researcher: Palacios Gambra, Francisco
Centre: Faculty of Pharmacy

Department: Organic Chemistry |
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show abstract
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Lizarraga , Mikel Oiarbide Garmendia , Claudio Palomo Nicolau
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by Nerea Conde , Fatima Churruca , Raul SanMartin *, Maria Teresa Herrero , Esther Dominguez

HO03 Brgnsted acid catalyzed enantioselective inter and intramolecular a-amidoalkylation reactions in the synthesis of isoquinoline
derivatives

by Eider Aranzamendi Uruburu *, Nuria Sotomayor , Esther Lete

HOO04 Enantioselective Synthesis of Chiral Proline Derivatives

by Iker Riafio , Estibaliz Diaz , Luisa Carrillo Fernandez *, Jose Luis Vicario *, Efraim Reyes Martin , Uxue Uria

HO005 Catalytic Enantioselective Quick Entry to Aldol-Tethered 1,6- and 1,7-Enynes and Their Synthetic Application
by Mikel Oiarbide Garmendia , Jesus Garcia , Jose M Odriozola , Jesus A Razquin Lizarraga , Irati Lapuerta , Inaki Urruzuno *, Silvia

Vera , Claudio Palomo Nicolau

HO06 New Methods For Stereocontrolled Cycloaddition/Dearomatization Reactions Under Catalytic Conditions

by Aitor Lacambra , Ivan Rivilla , Fernando P. Cossio *, Stéphane Quideau

HO007 Searching for new applications of the hypervalent iodine reagents in the construction of nitrogen containing
compounds

*

by Izaskun Davila Rodriguez

HOO08 Intramolecular Palladium-catalyzed C-H activation reactions: Synthesis of substituted quinolones

by Verénica Ortiz de Elguea *, Nuria Sotomayor , Esther Lete

HO009 Favouring Trienamine Activation through Unconjugated Dienals

by Liher Prieto , Garazi Talavera , Uxue Uria , Efraim Reyes Martin *, Jose Luis Vicario *, Luisa Carrillo Fernandez

HO10 New catalytic systems for oxygen-mediated oxidative processes

*

by Garazi Urgoitia , Raul SanMartin *, Maria Teresa Herrero , Esther Dominguez

08011 Dimers Derived From Densely Substituted Unnatural Prolines As Precursors Of y-Peptides And Their Use In Organocatalysis

*

by Maddalen Agirre , Maria de Gracia Retamosa Hernandez , Andrea Ruiz-Olalla , Fernando P. Cossio

08012 Depsipeptides and peptide-mimetics, cyclics and acyclics, integrin ayf3 inhibitors.
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by Estibaliz Coya , Nuria Sotomayor , Esther Lete *

08014 The Role of Pyranones in Asymmetric Organocatalytic Cascade Reactions show abstract

by Uxue Uria , Jose Luis Vicario *, Efraim Reyes Martin *, Luisa Carrillo Fernandez , Ane Orue

08015 Propargylic-Amines and Alcohols Through anti-Selective Mannich and Aldol Reactions show abstract
by Enrique Gomez-Bengoa , Jesus Garcia , Jacqueline Jiménez , Irati Lapuerta , Antonia Mielgo , Miguel Maestro , Jose M Odriozola , Mikel

Oiarbide Garmendia , ltziar Otazo , Jesus A Razquin Lizarraga , Ifiaki Urruzuno , Silvia Vera , Claudio Palomo Nicolau *

08016 Synthesis and reactivity in the Michael reaction of unnatural densely functionalized Proline-derived organocatalysts show abstract

by Andrea Ruiz-Olalla , Maria de Gracia Retamosa Hernandez , Fernando P. Cossio *

08017 Catalytic Enantioselective Synthesis of Tertiary Thiols from 5H-Thiazol-4-ones: Bifunctional Ureidopeptide-Based show abstract
Bronsted Base Catalyst

by Saioa Diosdado , Julen Etxabe , Joseba lzquierdo , Aitor Landa , Antonia Mielgo , lurre Olaizola , Rosa Lopez Alvares , Claudio Palomo

*
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09: IWMEDICO04: International Workshop in Medical Informatics and Integration of Clinical
Data, Coruna, Spain, 2016
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IV International Workshop in Medical Imaging and Integration of Clinical Data
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Workshop Description

This year the MOL2NET is the online host conference for IWMEDIC-04 (see details on Section I). IWMEDIC-04 is the IV International Workshop on
Medical Imaging, Medical Coding, and Clinical Data Analysis of University of Corufia (UDC). The IWMEDIC-04 workshop will be held presentially at
the University Hospital Complex of A Corufia (June, 20, 2016), Hospital Médico Quirurgico San Rafael (June, 21,2016), and Faculty of Computer
Sciences, UDC (June, 20-22, 2016). The chairman of this workshop is Prof. Alejandro Pazos; Ph.D., M.D., Chair and Director of Department of
Computer Sciences, UDC, Corufia, Spain. The topics include, but are not limited to, Medical Imaging Processing, Medical Informatics, Medical
Coding, Bioinformatics, Computer Aided Drug Desing, Data Analysis, etc. English will be the official language for online publication and

presentations, as per MDPI rules, presential lectures may be in English, Spanish, or Galician.
Workshop Schedule

9:00 AM Reception, Welcome Speak, and Opening by José Manuel Vazquez Rodriguez.
Coordinador Docencia e innovacion , EOXI A Corufia

Click here to download conference schedule [pdf]

Workshop Chairman

Prof. Alejandro Pazos

Ph.D., M.D., Chair Professor of
Department of Information and
Communication Technologies, Faculty
of Computer Sciences, University of
Corufia (UDC), Coruna, Spain
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Scientific Committee

Dr. Francisco Blanco Garcia
Prof. Victor Maojo Garcia

Dr. Antolin Rodriguez Martinez
Dr. José M. Vazquez Rodriguez

Dr. Guillermo Vazquez Gonzalez

Local Committee

Prof. Julian Dorado de La Calle
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Teaching guide

Prof. Alejandro Pazos Sierra, MD. PhD.
(MOL2NET Committee President)

Department of Information and Communication Technologies UDC,
Research Center on Information and Communication Technologies (CITIC),
Medical Informatics & Radiological Diagnosis Center (IMEDIR),

Institute of Biomedical Research (INIBIC)
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Ph.D. Carlos Fernandez-Lozano
Prof. Cristian Robert Munteanu
Prof. Nieves Pedreira

Prof. Javier Pereira

Prof. Ana B Porto-Pazos

Prof. Juan R. Rabunal
Organizing Committee

Prof. Marcos Gestal Pose

Assist. Prof. drian Carballal Mato
Ph.D. Enrique Fernandez Blanco
M.Sc. Candela Rodriguez Suarez

(RNASA-IMEDIR Project Manager)
Advisory Committee

l#.Humberto Gonzalez-DiazProf. Humberto Gonzalez-Diaz

(Online Publication)

Conference Proceedings

Video Conferences Playlists
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Please, visit the channel of the RANASA-IMEDIR group and/or follow the present link to visualize all the video conferences presented o this
workshop [IWMEDIC playlist]. You can see these conference also on the IWMEDIC - MOL2NET shared playlist as alternative landing
page [IWMEDIC mirror]

Selected Video Conferences

01. Fernandez., M. Analysing the value of online health communities. In Proceedings of the MOL2NET, International Conference on Multidisciplinary
Sciences, 5 December 2016—25 January 2017; Sciforum Electronic Conference Series, Vol. 2, 2016 , 09002; doi:10.3390/mol2net-02-09002

02. Seoane, J. Models of Molecular Data Integration on Cancer. In Proceedings of the MOL2NET, International Conference on Multidisciplinary
Sciences, 5 December 2016-25 January 2017; Sciforum Electronic Conference Series, Vol. 2, 2016 ; doi:10.3390/mol2net-02-03827

03. Martinez Romero, M. Using biomedical ontologies to improve metadata management in CEDAR project. In Proceedings of the MOL2NET,
International Conference on Multidisciplinary Sciences, 5 December 2016—25 January 2017; Sciforum Electronic Conference Series, Vol. 2, 2016 ,
09013; doi:10.3390/mol2net-02-09013, http://sciforum.net/conference/mol2net-02/paper/3722

04. Esquerra, N. Posibilidades de Financiaci&oacute;n en el NIH en el &aacute;mbito de la Imagen M&eacute;dica e integraci&oacute;n de datos
cl&iacute;nicos. In Proceedings of the MOL2NET, International Conference on Multidisciplinary Sciences, 5 December 2016-25 January 2017;
Sciforum Electronic Conference Series, Vol. 2, 2016 , 09008; doi:10.3390/mol2net-02-09008, http://sciforum.net/conference/mol2net-02/paper/3658

05. Pazos Sierra, J. Integration of medical data - expert systems and virtual reality on chirurgic procedures. In Proceedings of the MOL2NET,
International Conference on Multidisciplinary Sciences, 5 December 2016-25 January 2017; Sciforum Electronic Conference Series, Vol. 2, 2016 ,
09009; doi:10.3390/mol2net-02-09009, hitp://sciforum.net/conference/mol2net-02/paper/3660

06. Lizcano Casas, D. Preprocessing and data integration through automated reasoning techniques with descriptive logic. In Proceedings of the

MOL2NET, International Conference on Multidisciplinary Sciences, 5 December 2016-25 January 2017; Sciforum Electronic Conference Series, Vol.

2, 2016, 09010; doi:10.3390/mol2net-02-0901

07. Acevedo Costa, C. Collaborative Environments in Medical Imaging. In Proceedings of the MOL2NET, International Conference on
Multidisciplinary Sciences, 5 December 2016-25 January 2017; Sciforum Electronic Conference Series, Vol. 2, 2016 , 09011; doi:10.3390/mol2net-
02-09011
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08. Rodriguez, A. RIS3 and Health. In Proceedings of the MOL2NET, International Conference on Multidisciplinary Sciences, 5 December 2016-25
January 2017; Sciforum Electronic Conference Series, Vol. 2, 2016 , 09012; doi:10.3390/mol2net-02-09012, http://sciforum.net/conference/mol2net-
02/paper/3717

09. Ruiz Romero, C. Aplications of mass spectrometry to medical imagin . In Proceedings of the MOL2NET, International Conference on
Muiltidisciplinary Sciences, 5 December 2016-25 January 2017; Sciforum Electronic Conference Series, Vol. 2, 2016 , 09006; doi: 10.3390/mol2net-
02-09006

10. Martinez-Sapifia Llanas, M. Virtual Colonoscopy: State of art. In Proceedings of the MOL2NET, International Conference on Multidisciplinary
Sciences, 5 December 2016-25 January 2017; Sciforum Electronic Conference Series, Vol. 2, 2016 , 09007; doi:10.3390/mol2net-02-
09007, http://sciforum.net/conference/mol2net-02/paper/3656
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List of Abstract, Short Proceedings Paper Papers (DOC, DPF), Presentation, Poster, (PPT, PDF)s (14)

09001 IWMEDICO04: International Workshop in Medical Informatics and Integration of Clinical Data, Corufa, 2016

by Julia Dorado de La Calle *, Cristian Robert Munteanu *, Humberto Gonzalez-Diaz *, Alejandro Pazos

*

09002 Analysing the value of online health communities

by Miriam Fernandez.

*

09005 BioMedical Informatics: its role in merging participatory health and personalised medicine

by Guillermo Lépez Campos

*

09006 Aplications of mass spectrometry to medical imagin

by Cristina Ruiz Romero

*

09007 Virtual Colonoscopy: State of art

by Maria José Martinez-Sapifia Llanas

*

09008 Posibilidades de Financiacion en el NIH en el ambito de la Imagen Médica e integracién de datos clinicos

by Norberto Esquerra
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09009 Integration of medical data - expert systems and virtual reality on chirurgic procedures show abstract

*

by Juan Pazos Sierra

09010 Preprocessing and data integration through automated reasoning techniques with descriptive logic show abstract

*

by David Lizcano Casas

09011 Collaborative Environments in Medical Imaging show abstract

by Carlos Manuel Acevedo Costa *

09012 RIS3 and Health show abstract

*

by Antonio Rodriguez

09013 Using biomedical ontologies to improve metadata management in CEDAR project show abstract

*

by Marcos Martinez Romero

09014 Identification of high affinity small molecules targeting ESR1 inhibitors for the treatment of Breast Cancer show abstract

by Saphy Sharda , Anuraj Nayarisseri *

Models of Molecular Data Integration on Cancer show abstract

by Jose Antonio Seoane *

Advanced Techniques of Quantitative Magnetic Resonance show abstract

*

by Juan Antonio Hernandez

About Contact Terms of Use Privacy Policy

Find Us on Facebook Follow Us on Twitter = Read our Blog

http://sciforum.net/conference/mol2net-02/iwmedic-04 8/9


http://sciforum.net/about
http://sciforum.net/contact
http://sciforum.net/termsofuse
http://www.mdpi.com/about/privacy
https://www.facebook.com/mdpisciforum/info?tab=overview
https://twitter.com/sciforum
http://blog.mdpi.com/
javascript:;
http://sciforum.net/conference/mol2net-02/paper/3660
http://sciforum.net/search/person/27189
javascript:;
http://sciforum.net/conference/mol2net-02/paper/3661
http://sciforum.net/search/person/27190
javascript:;
http://sciforum.net/conference/mol2net-02/paper/3662
http://sciforum.net/search/person/27191
javascript:;
http://sciforum.net/conference/mol2net-02/paper/3717
http://sciforum.net/search/person/27261
javascript:;
http://sciforum.net/conference/mol2net-02/paper/3722
http://sciforum.net/search/person/27262
javascript:;
http://sciforum.net/conference/mol2net-02/paper/3776
http://sciforum.net/search/person/27302
http://sciforum.net/search/person/21906
javascript:;
http://sciforum.net/conference/mol2net-02/paper/3827
http://sciforum.net/search/person/27533
javascript:;
http://sciforum.net/conference/mol2net-02/paper/3828
http://sciforum.net/search/person/27534

3/15/2018 MOL2NET 20186, International Conference on Multidisciplinary Sciences, 2nd edition

http://sciforum.net/conference/mol2net-02/iwmedic-04 9/9


http://www.mdpi.com/

3/15/2018

MOL2NET 20186, International Conference on Multidisciplinary Sciences, 2nd edition

11: SUIWMLO1: International Workshop on Machine Learning in Biomedicine, Soochow,
2016

School of Computer Science and Technology

SUIWML2016: Soochow University International Workshop Series on
Machine Learning and its Applications in Biomedicine

Submit New Communications

Dear all we are glad to welcome you to the SUIWML2016: Soochow University International Workshop Series on Machine Learning and its

Applications in Biomedicine. This is one scientific conference series of the School of Computer Science and Technology of Soochow University, PCR,

http://sciforum.net/conference/mol2net-02/suiwml-01
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China. This is workshop is also a section of MOL2NET-2.

This workshop is focus on Machine Learning. Machine learning is the most growing branch of computer science, driven by the ongoing explosion in
the availability of data. Machine learning evolved from artificial intelligence and deals with many different problems and aspects to solve various
tasks, including knowledge discovery, data mining, decision support and etc. A grand challenge is to discover relevant structural patterns and/or

temporal patterns in complex data, which are often hidden and not accessible to the human expert.

Biomedicine is a branch of medical science that applies biological and other natural-science principles to clinical practice. The branch especially
applies to biology and physiology, which has been the dominant health system for more than a century. Nowadays, the dramatic growth of medical
and biological data has created an unprecedented opportunity for machine learning in the pattern recognition and machine learning community. Many

medical and biological problems involve challenging approaches to pattern discovery and learning.

This workshop aims at highlighting the on-going research both the advancement of machine learning technologies and the improvements of
biomedicine, and trying to bringing together researchers from the related fields to foster discussion and elicit open problems on machine learning and
its applications in biomedicine. The workshop will consist of invited talks, contributed presentations, and posters. We plan to include an opening
tutorial and an overview of the state-of-the-art techniques. Invited talks will be given by leading experts from both machine learning and biomedicine.
We hope this workshop will not only provide an opportunity for international researchers to exchange ideas and present the latest promising work, but

also create a platform to discuss and identify important future topics and directions in related fields for further research and collaboration.

This workshop is planned to be held in middle of Nov, 2016. However, the submission is open and the publication of communications will
be ASAPafter acceptance, all the year. For more details, see Schedule & Program page and to submit a communication use the Submission link.
After you successfully register, you can submit your paper online. You need to register and send your abstract first. After abstract approval you need

to send your communication. Please, download and use the following template to write your communication SUIWML template
Be aware:
on step 1, you should select MOL2NET 2016, International Conference on Multidisciplinary Sciences, 2nd edition (Conference),

on step 2, you should select SUIWML2016: Soochow University International Workshop Series on Machine Learning and its Applications in

Biomedicine.

Topics of particular interest include (but not limited to)

http://sciforum.net/conference/mol2net-02/suiwml-01
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Machine Learning; Supervised learning; Unsupervised learning; Reinforcement learning; Transfer learning; Manifold Learning; Multi-task learning;
Active Learning; Applications in Biomedicine; Biomedical decision support systems; Medical informatics; Bioimage mining; Medical
(business/financial) intelligence; Electronic medical record (EMR) data mining; Patient (customer) relationship management; Protein structure

prediction and protein fold recognition; Disease/cancer classification; Microarray data analysis
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Prof. Quan Liu
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Ph.D. Professor of Computer Sciences,
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Technology, Soochow University
(SUDA), Suzhou, China

(SUIWCS2016 Chairman) Prof. Quan Liu

Ph.D. Professor of Computer Sciences,
School of Computer Sciences and Technology,
Soochow University (SUDA), Suzhou, China

School of Computer Science and Technology

Prof. Fangzhang Li

Ph.D. Professor of Computer Sciences
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Prof. Fangzhang Li

Ph.D. Professor of Computer Sciences
Dean of School of Computer Sciences and Technology,
Soochow University (SUDA), Suzhou, China

Prof. Bairong Shen

Director of Center of Complex
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(MOL2NET2016 Conference Chairman)
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Assist. Prof. Xiaoke Zhou
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11001 SUIWMLO1: International Workshop on Machine Learning in Biomedicine, Soochow, China, 2016 show abstract

*
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11002 SUIWML2016: Introductory talk to Soochow University International Workshop Series on Machine Learning and its show abstract
W
Applications in Biomedicine, by Assist. Prof. Xiaoke Zhou., Audio in Chinese (& i#)

by Xiaoke Zhou *

Machine-Learning models to predict the antioxidant capacity of food show abstract
by Estela Guardado Yordi *, Raul Koelig , Maria Joao Matos , Yailé Caballero Mota , Eugenio Uriarte , Amaury Pérez Martinez , Lourdes

Santana ,Enrique Molina

Single Trajectory Learning: Exploration VS. Exploitation show abstract

*

by giming fu, quan liu , heng luo , JianPing Chen

Adaptive Exploration in Stochastic Multi-armed Bandit Problem show abstract

by Qian Zhou , Xiaofang Zhang *, Peng Zhang , Quan Liu

Study on Optimal Control Strategy of Automatic Transmission Based on Policy Search show abstract

*

by Hao Wang *, Quan Liu

Building Domain-Specific Sentiment Lexicon by Sentiment Seed Expansion show abstract
by ut 4 *
Video Description with Spatio-temporal Feature and Knowledge Transferring show abstract

by Xin Xu , Haibin Liu, Yi Ji, Xin Lin , Chunping Liu *

Fusing Augmented Spatio-temporal Features for Action Recognition show abstract

by Rui Ge , Xiaoyi Wan , Yi Ji, Chunping Liu *, Shengrong Gong *

Attention-based CNNs for Aspect-level Sentiment Classification show abstract
by xu jin *
Person Re-identification by Null Space Marginal Fisher Analysis show abstract

by Husheng Dong , Shengrong Gong *, Chunping Liu *, Yi Ji , Mengfei Li

Trajectory-pooled Spatial-temporal Structure of Deep Convolutional Neural Networks for Video Event Recognition show abstract

by Yonggang Li, Xiaoyi Wan , Zhaohui Wang , Shengrong Gong *, Chunping Liu *

Residual Value Iteration Algorithm based on Function Approximation show abstract
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by wen Hu
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Building a time-proof secure wireless sensor network through interacting the environment by efficient sampling
by Hui Wang , Fei Zhu , Quan Liu *

The Adaptive ETLBO Algorithms with K-Armed Bandit Model
by Jiaxu Cui, Yonggang Zhang *, Bingyi Sun , Dantong Ouyang

Reinforcement Learning based Dynamic Adaptive Controller

*

by hu lingyao

Retinal vessel segmentation method based self-adaptive classification strategy

*

by Ping Jiang *, Quansheng Dou

Single Trajectory Learning: Exploration VS. Exploitation
by QiMing Fu *
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CIESA Workshop Series on Biotechnology and Zoonotic Diseases

(CIESABIO 2016)

<< Submit a New Abstract or Contribution>>

Dear colleagues worldwide we are glad to invite you to the CIESABIO 2016, the Workshop Series on Biotechnology and Zoonotic Diseases of
the CIESA, Center for Invetigations and Advanced Studies on Animal Health of the FMVZ Faculty of Medical Veterinary and Zootechnique, of
the UAEMEX Autonomous University of the State of Mexico.

This workshop focus on topics related to Biotechnology, Emerging, and Zoonotics Diseases and Medical Veterinary in general, as well as topics
topics from Multidisciplinar Sciences like Molecular Biology, Medicinal Chemistry, Bioinformatics, Chemoinformatics, Statistics, etc. applied to

Emerging, and Zoonotics Diseases.

We welcome submissions of short proceedings (1-2 pages), posters, short communications (3-5 pages), etc. from research groups around the world.

We encourage more specifically students of MSc. / Ph.D. programs to send their contributions, in particular the students of CIESA along with

students of other research centers in the world.

Submissions of contributions will be open from now on until 5 December 2016, the publication of results will be asap upon acceptance by one of the
chairs of the conference. The workshop runs presentially at CIESA Center, FMVZ, UAEMEX, Toluca, México. However, the online platform will be
also open to worlwide participants to post comments, questions, and answers online from 5-15 December 2016 together with all other contributions
submited to the MOL2NET conference. Manuscripts for the proceedings issue must have the configuration specified on the official template of
Mol2Net conference (please download template from conference web or contact us).

Mol2Net Microsoft Word template file

Sincerely yours,

http://sciforum.net/conference/mol2net-02/ciesabio-01

2/5


http://sciforum.net/user/submission_for_conference/129
http://veterinaria.uaemex.mx/contenidomicro.php?m=10&id=207
http://veterinaria.uaemex.mx/
http://www.uaemex.mx/
http://sciforum.net/bundles/sciforumversion2/images/conference/MOL2NET-1/MOL2NET-template.docx

3/15/2018 MOL2NET 20186, International Conference on Multidisciplinary Sciences, 2nd edition
STEERING COMMITTEE

Ph.D. Esvieta Tenorio-Borroto, CIESA, Faculty of Veterinary Medicine and Animal Science,
Autonomous University of the State of Mexico, Toluca, 50090, Mexico.
(CIESABIO 2016 Chairperson), etenoriob@uaemex.mx

Prof. Juan Carlos Vazquez Cagoyan, CIESA, Faculty of Veterinary Medicine and Animal Science,
Autonomous University of the State of Mexico, Toluca, 50090, Mexico.
(CIESABIO 2016 Chairperson)

Prof. Simén Martinez Castafneda, CIESA, Faculty of Veterinary Medicine and Animal Science,
Autonomous University of the State of Mexico, Toluca, 50090, Mexico.
(CIESABIO 2016 Chairperson)

Prof. Humberto Gonzélez-Diaz, IKERBASQUE Prof., Ph.D., Pharm.Lic.,

Department of Organic Chemistry II, University of Basque Country (UPV/EHU), Campus Bizkaia, Basque Country, Spain.
IKERBASQUE, Basque Foundation for Science, Bilbao, Bizkaia, Basque Country, Spain.

(MOL2NET Chairman), humberto.gonzalezdiaz@ehu.eus

List of Abstract, Short Proceedings Paper Papers (DOC, DPF), Presentation, Poster, (PPT, PDF)s (9)

12001 S2SNET Model for prediction of epitopes in vaccine design show abstract

by Gabriel Martinez Arzate *, Esvieta Tenorio-Borroto , Alberto Barbabosa Pliego , Juan C. Vasquez-Chagoyan *

12002 Designing, cloning and amplification of pDream2.1/MCS/CII-6 recombinant plasmid which includes a mexican show abstract
scorpion Centruroides limpidus limpidus ClI-6 gene
by José Maria Eloy Contreras-Ortiz *, Mayra Alejandra Espinosa-Garcia , Maria Cristina Rosas-Aguilar , Erasto Desales-Salazar , Juan Carlos

*

Vazquez-Chagoyan , Alberto Barbabosa-Pliego
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12003 Design and Evaluation of cruzipain gene using Saccharomyces cerevisiae as a vaccine vector against Trypanosoma
cruzi experimental infection show abstract

by Wael Hegazy *, Juan Carlos Vazquez Chagoyan *, Alberto Barbabosa Pliego , Esvieta Tenorio Borroto

12004 Immunohistochemestry vs. Immunofluorescence: Comparative analysis via software of total colorimetric reaction of GPR43  show abstract
protein in adipose tissue
by Silvia Gisell Vega-Damian , Eugenio Torres-Garcia , Rigoberto Oros-Pantoja *, Jorge Luis De-la-Rosa-Arana , Daniela Rodriguez-Mufioz , Elia

Yadira Peniche-Moreno

An approach to Trypanosoma cruzi Vaccine through the epitope prediction from proteins surface with IEDB show abstract
by Gilberto Yong Macias , Viridiana Camacho Sierra , ESVIETA TENORIO *

Coenurosis an emerging disease in wild rabbits show abstract

by Benjamin Valladares-Carranza *

Immune protection against Trypanosoma cruzi induced by TcVac1 vaccine in a murine model using an show abstract
intradermal/electroporation protocol
by Wael Hegazy *, Alberto Barbabosa Pliego , Esvieta Tenorio Borroto , Juan Carlos Vazquez Chagoyan *, José Guillermo Estrada-Franco , José

Antonio Zepeda-Escobar , Laucel Ochoa Garcia , José Esteban Aparicio-Burgos

Evaluation of animal welfare during transport of sheep for slaughter. show abstract

*

by miguel angel pulido

Cryptosporidium spp. Frequency identified through Zn staining in lambs from Michoacan, México. show abstract
by Maria Uxua Alonso Fresan *, Ana Dalia Ocafa-Soto , Soledad Diaz-Zarco , Alberto Barbabosa-Pliego , Juan Carlos Vazquez-

Chagoyan ,Benjamin Valladares-Carranza , Valente Velazquez-Ordofez
List of Accepted Abstracts (1)

Identification of Trypanosoma cruzi in three species of marsupials (Philander opossum , Didelphis marsupialis, and show abstract
Didelphis virginiana) in the bio-reserve of "El Zapotal ", Tuxtla Gutiérrez, Chiapas, Mexico.

by viridiana camacho *
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SUBMIT TO MODEC HERE!!!

MODEC2017, International Workshop on the Natural Products and Agro-Industrial Processes in Ecuadorian Amazon region
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Welcome to the MODEC2017 workshop. This is Amazon State University's (UEA) first workshop, devoted to the promotion and application of the
Multidisciplinary Sciences to the development of natural products and agro-industrial processes in Ecuadorian Amazon regions. This includes the
application of Information and Communications Technologies (ICTs) for data analysis and computational model including the fields of Agro-industrial

Engineering, Chemistry, Chemical Engineering, Biotechnology, Veterinary Medicine, and/or Environmental Sciences, efc.

This workshop runs both online and on location at the university. The online portion of the workshop is powered by the SciForum platform of MDPI,
hosted by the MOL2NET International Conference on Interdisciplinary Sciences. Additionally, the physical component of the workshop is also
scheduled to run through the Department of Earth Sciences (Facultad de Ciencias de la Tierra) at Universidad Estatal Amazénica (UEA), Puyo,
Ecuador. Please, contact the workshop chairmen for further details. Paper submission is already open and the publication of papers for conference

purposes in SciForum platform is free of cost.

Publications are expected to be short papers consisting of 1-3 pages. Be aware that the submission is a two step process. First you must register
and submit a tentative title, authors list and abstract. Next, you need to submit your full publication upon acceptance of the abstract by the committee.
Full publications will be published online, free of charge, with doi number as soon as possible after acceptance. If you are planning to submit a
publication, please use the following template, MODEC Template.doc. Click on the following link to register and/or submit your communication Sumit
to MODEC here.

All submitted papers should fall under one of the following categories:

e Computational chemistry, Cheminformatics, and Bioinformatics

e Mathematical modeling

¢ Organic and Functional Foods

e BioTrade: Natural Products of the Amazon

e Production systems with agro-business and forestry purposes or biomass for energy purposes
e Environmental impacts

¢ Agro-industrial development processes

All summaries should be sent no later than November 25, 2016. The acceptance of a publication will be given December 15, 2016 and completed
papers need to be submitted by January 15, 2017. Final acceptance of the finished paper will be given on January 30, 2017 and papers will be
published on February 1, 2017. Please, click the following link to read the editorial paper with welcome message and call for papers as well as the full
description of the workshop with details of topic, short biographies of the members of the committee, contact details, personal pictures,

etc., [Workshop Editorial & Full Committee]
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Chairperson

Prof. Amaury Pérez Martinez received his Bs. in Chemical Engineering in 2002, his MSc degree in Chemical Engineering Processes and Analysis in
2007, and his PhD degree in Chemical Engineering in 2013. He has worked in the development of new technology in the Chemical Industry.
Currently, he is an Assistant Professor of Agro industrial Engineering at Amazon State University in Puyo, Ecuador. His research interests include

philosophy of process design, simulation, and sustainable development
Institution: Universidad Estatal Amazoénica, Ecuador

Email: amperez@uea.edu.ec

List of Abstract, Short Proceedings Paper Papers (DOC, DPF), Presentation, Poster, (PPT, PDF)s (22)

13001 MODEC2017, International Workshop on the Natural Products and Agro-Industrial Processes in Ecuadorian Amazon region  show abstract

by Amaury Pérez Martinez *, Oscar Miguel Rivera-Borroto , Gerardo M. Casafola-Martin , Karel Dieguez Santana

13002 Food sources and emerging methods to obtain Ellagic Acid show abstract
by Estela Guardado Yordi *, Amaury Pérez Martinez , Reinaldo Demesio Aleman Pérez , Enrique Molina , Eugenio Uriarte , Lourdes

Santana ,Orlando A. Abreu , Maria Joao Matos

Relationship between cattle and age nematodes in the Ecuadorian Amazon. show abstract

by Juan Carlos Moyano Tapia *, Andrea Riofrio , Juan Carlos Lopez , Roberto Quinteros , Julio Cesar Vargas , Pablo Roberto Marini

Antimicrobial peptides of Lactobacillus plantarum UTNCys3.4 isolated from native fruits of Ecuadorian Amazonia inhibit the growth  show abstract
of foodborne pathogens

by Gabriela N Tenea *, Karina Garzén , Alejandro Barrigas , Clara Ortega

llex guayusa: A systematic review of its Traditional Uses, Chemical Constituents, Biological Activities and Biotrade Opportunities show abstract

by Matteo Radice *, Laura Scalvenzi , Neyfe Sablén Cossio

http://sciforum.net/conference/mol2net-02/modec-01

3/6


https://www.researchgate.net/profile/Amaury_Perez
mailto:amperez@uea.edu.ec
javascript:;
http://sciforum.net/conference/mol2net-02/paper/3459
http://sciforum.net/search/person/26889
http://sciforum.net/search/person/26917
http://sciforum.net/search/person/26918
http://sciforum.net/search/person/26919
javascript:;
http://sciforum.net/conference/mol2net-02/paper/3800
http://sciforum.net/search/person/26901
http://sciforum.net/search/person/26904
http://sciforum.net/search/person/27092
http://sciforum.net/search/person/26906
http://sciforum.net/search/person/26903
http://sciforum.net/search/person/26905
http://sciforum.net/search/person/27093
http://sciforum.net/search/person/26902
javascript:;
http://sciforum.net/conference/mol2net-02/paper/3866
http://sciforum.net/search/person/26086
http://sciforum.net/search/person/26090
http://sciforum.net/search/person/26087
http://sciforum.net/search/person/26088
http://sciforum.net/search/person/26089
http://sciforum.net/search/person/26091
javascript:;
http://sciforum.net/conference/mol2net-02/paper/3867
http://sciforum.net/search/person/27124
http://sciforum.net/search/person/27125
http://sciforum.net/search/person/27126
http://sciforum.net/search/person/27127
javascript:;
http://sciforum.net/conference/mol2net-02/paper/3868
http://sciforum.net/search/person/27299
http://sciforum.net/search/person/27300
http://sciforum.net/search/person/27301

3/15/2018

MOL2NET 20186, International Conference on Multidisciplinary Sciences, 2nd edition

Environmental impact of livestock systems in the Ecuadorian Amazon show abstract

by Carlos Alfredo Bravo Medina *, Bolier Torres , Daysi Changoluisa , Haidee Marin , Reinaldo Aleman , Roldan Torres

Relationship between two species of age and cattle protozoa in the Ecuadorian Amazon show abstract

by Juan Carlos Moyano Tapia *, Juan Carlos Lépez , Roberto Quinteros , Julio Cesar Vargas , Andrea Riofrio , Pablo Roberto Marini

Agricultural production units (APU’s) at amazon region of Ecuador, Pastaza province and diversified farm as efficient production show abstract
system

by Reinaldo Aleman *, Jorge Freile Almeida , Miguel Angel Iparraguirre , Roldan Torres , Carlos Bravo , Eufemia Caballero

The milk industry seen from the farms of producers in the Ecuadorian Amazon. show abstract

by Alina Ramirez Sanchez *, Maria Isabel Viamonte Garcés2 , Diocle Benitez Jiménez , Verena Torres Cardenas

Quantification and characterization of native microorganisms under contrasting rainforest environment in Ecuadorian Amazon show abstract
by Roldan Torres Gutiérrez *, Carlos Alfredo Alfredo Bravo Medina , Reinaldo Demesio Aleman Pérez , Jorge Freile , Tania Paulina Ramos

Ramos ,Maria José José Chiliquinga Rodriguez , Daniela Elizabeth Elizabeth Marizande Lozada , Danny Javier Guevara Llerena

Low productivity and quality of the primary link of the cattle production chain as an input for the industry in the Ecuadorian Amazon  show abstract
Region.

by Maria Isabel Viamonte Garcés *, Diocles Benitez Jimenez , Alina Ramirez Sanchez , Verena Torres Cardenas

Amazonia, healthy food and rural communities, Pastaza-Ecuador. show abstract

by Manuel Lazaro Pérez Quintana *, Ruth Irene Arias Gutiérrez , Neyfe Sablon Cossio

Ecological models: A management tool of promising species with biomass potential in the Ecuadorian Amazon. show abstract

by Yudel Garcia Quitana *, Yasiel Arteaga Crespo , Reinier Abreu Naranjo , Bolier Torres Navarrete , Maria de Decker

Diagnosis of the behavior of the African snail (Lissachatina fulica) by means of its mucous membrane interspecies communication  show abstract
vector
by Grace Catalina Navarrete-Naranjo , Karel Diéguez-Santana *, Edgar Ruben Chicaiza Reisancho *, Pedro Damian Rios-Guayasamin , Oscar M

Rivera-Borroto , Raul Valverde , Jessy Paulina Guerrero Rubio , Bartlomiej Goldyn

Impacts of exploitation of stone in the River Tena, Napo province, Ecuador. show abstract
by Karel Diéguez-Santana *, Liliana Barbara Sarduy-Pereira , Amaury Pérez-Martinez , Gerardo M. Casafiola-Martin , Victor Felipe Gualinga

Santi ,Lilian Paola Bravo Vasquez , Maria Jasmina Sanchez Rivadeneria , Melania Verdnica Huatatoca Chimbo , William Alcides Izurieta Maza
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Nestedness between aphids and parasitoids populations in plants associated with an organic citrus grove show abstract
by CAROLINA BANOL *, NICOLAS PEREZ , JOSEP PINOL , JOSE ANTONIO BARRIENTOS

Traditional use of plants as antihypertensive in Jipijapa, Manabi. Comparison with the literature. show abstract
by Maria del Rosario Velazquez Herrera *, Orelvis Palmero Rodriguez , Lorena Cortifias Torregrosa , Maribel Celi Paucar Vasquez , Eduardo

Faramifian Blanco , Liliana Macias Calderén

Design of an industrial process focused on the elaboration of cosmetics using Amazonian vegetal oils: a biotrade opportunity show abstract

by Diana Paulina Romero *, Angel Freire , Fernanda Elizabeth Aillon , Matteo Radice

Study of the functional properties of the corn flour proteins (Zea mays), barley (Hordeum vulgare), quinoa (Chenopodium quinoa), show abstract
potato (Solanum tuberosum), and wheat (Triticum aestivum) national and imported intended for use in baking and noodles

by Liliana Cerda-Mejia *, Victor Rodrigo Cerda Mejia , Galo Anibal Sandoval Chasi

Influence of the uncertainty of the operational parameters in obtaining cane syrup in sensorial attributes show abstract
by Victor Rodrigo Cerda Mejia *, Walter Francisco Quezada Moreno , Amaury Pérez-Martinez , Hilda Oquendo-Ferrer , Verena Torres , Liliana

Cerda-Mejia , Erenio Gonzalez Suéarez

Isolation of native Aspergillus niger from Ecuadorian Amazon to produce citric acid from sugarcane bagasse. show abstract
by Henrry Tuquerres *, Aldo Carrera , Shirley Pomavilla , Viviana Tenemaza , Gladis Casco , Andrea Piedra , Daysi Changoluisa , Luis

Bravo , Karel Diéguez-Santana , Karina Carrera , Roldan Torres

Thyme and rosemary essential oils as an alternative control of plant-parasitic nematodes. show abstract

*

by Diana ller-ller , Gabriel Moreno-Toasa , Roman Rodriguez-Maecker , Mirari Arancibia
List of Accepted Abstracts (1)

Macroscopic model for Bacillus licheniformis growth in a sucrose-based medium. show abstract

by Mariela Rizo-Porro *, Nemecio Gonzalez-Fernandez , Luis B. Ramos-Sanchez
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14: WRSAMCO1: Workshop in Research Sciences Applied to Medicinal Chemistry,
Paraiba, Brasil, 2016

SIGAA - Sistema Integrado de Gestdo de Atividades Académicas

i PPGPN -~
i PROGRAMA DE POS-GRADUACAQ EM PRODUTOS NATURAIS E SINTETICOS
B BIOATIVOS
W UNIVERSIDADE FEDERAL DA PARAIBA
http://www.ufpb.br/pos/pgpnsb Telefone/Ramal: 32167427/7427

Programa Ensino  Projetosde Pesquisa  Calenddrio Notidas Documentos

WRSAMC2016: Workshop in Research Sciences
Applied to Medicinal Chemistry

Submit New Communications

Dear all we are glad to welcome you to the workshop in research sciences applied in medicinal chemistry 2016, organized by researches from
Department of Chemistry, Programa de Pos-Graduagao em Produtos Naturais e Sintéticos Bioativos (PgPNSB - Postgraduate Program in Natural
Products and Synthetic Bioactive) and Hospital Universitario of Universidade Federal da Paraiba (UFPB). This is workshop also is associated

to MOL2NET-2 International Conference on Multidisciplinar Sciences.
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Consequently, the present page of the conference will serve as both: (1) publication media for communications, posters, or plenary conferences
(videos) and also (2) online discussion media to post comments, questions, and answers about the workshops, respectively. Participants on both
events, online discussions at the end of the year and workshop along the year, are entitled to receive attendance certificates from both the
WRSAMC workshop and the MOL2NET conference.

The WRSAMC will be held from 05-09 December 2016, online via the platform SciForum.

The online submission is now open and the publication of communications will be ASAP after acceptance, all the year.
Paper submission: November 27, 2016

Paper acceptance: November 29, 2016

For more details, contact the chairs of the workshop and to submit a communication use the Submission link.

After you successfully register, you can submit your paper online. Communications are expected to be short papers 1-3 pages You need to register

and send your abstract first. After abstract approval you need to send your communication. Please, donwload and use the following

template WRSAMC template to submit your communication.

Be aware:
on step 1, you should select MOL2NET 2016, International Conference on Multidisciplinary Sciences, 2nd edition (Conference).

on step 2, you should select WSRAMC2016 workshop in research sciences applied in medicinal chemistry.

Workshop Chairs

Prof. Marcus Tullius Scotti, Departamento de Quimica, Centro de Ciéncias Exatas e da Natureza, Universidade Federal da Paraiba - Campus |,

Cidade Universitaria, CEP: 58.051-900 Joao Pessoa - Paraiba - Brasil, Emails: mtscotti@gmail.com, mscotti@ccae.ufpb.br
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Prof. Luciana Scotti, Hospital Universitario, Universidade Federal da Paraiba - Campus |, Cidade Universitaria, CEP: 58.051-900, Jodo Pessoa -

Paraiba - Brasil. Emails: luciana.scotti@gmail.com

Local Committee

Prof. Wallace Duarte Fragoso, Departamento de Quimica, Centro de Ciéncias Exatas e da Natureza, Universidade Federal da Paraiba - Campus I,
Cidade Universitaria, CEP: 58.051-900 Jo&o Pessoa - Paraiba - Brasil.

Prof. Francisco Jaime Bezerra Mendonga Junior, Centro de Ciéncias Biolégicas e Sociais Aplicadas, Universidade Estadual da Paraiba, Campus V -

Jodo Pessoa. Rua Horacio Trajano de Oliveira s/n, CEP>, 58020540 - Jo&do Pessoa, Paraiba — Brasil

Prof. Fabio Correia Sampaio, Departamento de Odontologia Clinica e Social, Centro de Ciéncias da Saude Universidade Federal da Paraiba,
Campus |, Cidade Universitaria, CEP: 58.051-900, Jodo Pessoa - Paraiba - Brasil.

Prof. Emidio Vasconcelos Leitdo da Cunha, Departamento de Farmacia, Centro de Ciéncias Bioldgicas e da Saude, Campus I, 58429-500, Campina

Grande, Paraiba — Brasil

Dr. Vicente Carlos de Oliveira Costa, Instituto de Pesquisa em Farmacos e Medicamentos, Universidade Federal da Paraiba - Campus |, Cidade
Universitaria, CEP: 58.051-900, Jo&do Pessoa - Paraiba — Brasil.

Prof. Mateus Feitosa Alves, Departamento de Ciéncias Farmacéuticas, Centro de Ciéncias da Saude, Universidade Federal da Paraiba - Campus I,
Cidade Universitaria, CEP: 58.051-900 Jo&o Pessoa - Paraiba — Brasil.

List of Abstract, Short Proceedings Paper Papers (DOC, DPF), Presentation, Poster, (PPT, PDF)s (6)

14001 WRSAMC2016: Workshop in Research Sciences Applied to Medicinal Chemistry show abstract

by Luciana Scotti *, Marcus Tullius Scotti *

14002 Natural Product Inhibitors of Topoisomerases against cancer show abstract
by Luciana Scotti *, Francisco Mendonga Jr, Frederico F Ribeiro , Josean F Tavares , Marcelo S Da Silva , José Maria Barbosa Filho , Marcus T
Scaotti

14003 Docking study of active flavonoids for Trypanosoma cruzi and Leishmania spp show abstract

by Frederico Favaro Ribeiro *, Francisco Jaime Bezerra Mendonga Junior , Marcelo Sobral da Silva , Marcus Tullius Scotti , Luciana Scotti *
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14004 Alkaloids Menispermaceae family: a new source of compounds selective for beta-adrenergic receptors

by Mateus Feitosa Alves *, Marcus Tullius Scotti *, Luciana Scotti *, Socrates Golzio dos Santos *, Margareth de Fatima Formiga Melo Diniz

Aactions of Angiotensin-(1-7) in cardiomyocite proliferation and cardiac regeneration
by Breno Feitosa da Silva *, ENEAS RICARDO DE MORAIS GOMES

Ligand-based virtual screening of a benzylisoquinoline alkaloids dataset with anti-inflammatory potential activity.

by Chonny Herrera Acevedo , Luciana Scotti , Mateus Feitosa Alves , Margareth F.F.M. Diniz , Marcus Tullius Scotti *
List of Accepted Abstracts (3)

Determination of phenolic constituents in Hyptis crenata (Pohl) ex Benth. By high performance liquid chromatography
coupled to diode array detectors

*

by Ana Rita Rodrigues

Identification of Phenolic constituents of Mentha x villosa by HPLC-DAD

*

by Ramon Lima

Determination of phenolic constituents in Rhaphiodon echinus (Nees & Mart.) Schauer by CLAE-DAD.

*

by jociano silva lins
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16: EMBS01: Eminent Biosciences Workshop on Bioinformatics, Indore, India, 2016

Home  Publication Lab Members Services Online Form  Internship  Testimonial  Career
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EMBS2016: Eminent Biosciences Workshop on Bioinformatics

Submit New Communications

Dear all we are glad to welcome you to the workshop on Bioinformatics of the laboratory Eminent Biosciences.

This workshop deal with applications of Bioinformatics and Data Analysis algorithms to Bioimolecular sciences and Biomedicine. This workshop is
planned to be held in middle of Nov, 2016. However, the submission is open and the publication of communications will be ASAP after
acceptance, all the year. For more details, please contact the chairperson of this workshop and to submit a communication use the Submission link.
After you successfully register, you can submit your paper online. You need to register and send your abstract first. After abstract approval you need

to send your communication.
Be aware:
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on step 1, you should select MOL2NET 2016, International Conference on Multidisciplinary Sciences, 2nd edition (Conference),
on step 2, you should select EMBS2016: Eminent Biosciences Workshops on Bioinformatics
Topics of particular interest include (but not limited to)

Machine Learning; Bioinformatics; Cheminformatics; Medical Informatics; Applications in Biomedicine; Biomedical decision support

systems; Microarray data analysis, Next-Generation Sequencing (NGS) data analysis, etc.

Advisory Committee
Workshop Chairperson:

Dr. Anuraj Nayarisseri, Principal Scientist, Eminent Biosciences, Opp Meghdoot Garden, Shekhar Tower, First Floor, Vijaynagar, Indore -

452010, Madhya Pradesh, India. Email: anuraj@eminentbio.com
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17: BMEICB-02 Second Bioinformatics Meeting of The School of Bioinformatics
Engineering, Talca, Chile, 2016

2nd Bioinformatics Meeting
13th and 14th October 2016, Universidad de Talca, Campus Talca

24 Bioinformatics Meeting
13”4 and 14*" October, 2016

Campus Talca

Submit New Communications
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MOL2NET 20186, International Conference on Multidisciplinary Sciences, 2nd edition
On behalf of the School of Civil Engineering in Bioinformatics and the Center of Bioinformatics and Molecular Simulation (CBSM), it is our great
honour to invite you to join the 2nd Meeting on Engineering in Bioinformatics, which will be held on the 13™ to 14™ of October, 2016 at University of

Talca in Talca, Chile.

In 2003, the University of Talca created the career “Engineering in Bioinformatics” (this year updated to “Civil Engineering in Bioinformatics”), which is
a multidisciplinary career with a confluence of Computer Sciences, Biology, Chemistry, Physics, Mathematics, and Administration. It was the first
career in Chile and Latin America oriented to train professionals with expertise in Bioinformatics and informatics skills applied to solve scientific
problems, driven by new challenges of science and the growing need for professionals who are able to understand phenomena and biological

processes, addressing their studies through the development of computational tools.

At present, more than 120 Engineers in Bioinformatics have graduated at University of Talca. They have abilities for simulating biomolecular systems
and processing biological data. Many of them are working in scientific projects where they provide their knowledge about computational methods to

support experimental research in Biological and Chemical research, Agriculture, Pharmaceutics, Biotechnology, etc.

This meeting is for Engineers in Bioinformatics in Talca: for graduate students, and for those who are still studying. This meeting showcases the
latest research of our graduated students in all areas of bioinformatics. We also have visitor lecturers that come to share their current research

topics. As the organizers, we sincerely hope that all of you will join us for what will definitely become a memorable meeting.

Be aware:

on step 1, you should select MOL2NET 2016, International Conference on Multidisciplinary Sciences, 2nd edition (Conference),
on step 2, you should select CBSMWO01: Fisrts Worskhop of Center of Bioinformatics and Molecular Simulation, Talca, Chile, 2016

*Note: Doubts and queries write to ganunez@utalca.cl or jcaballero@utalca.cl

Advisory committee

Prof. Gabriel Nuhez
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Workshop Chairmans

Hector Urbina

Marcelo Rojas
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Secretariat: Claudia Gonzalez

Tl support: Fabio Duran

w

UTALCA Bionformatics Engineering flyer

Video: [link], Audio: Spanish min 00:00, English min 02:45
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List of Participants

* Dr. Samuel Ortega-Farias, Universidad de Talca

* Dr. Vinicius Maracaja-Coutinho, Universidad Mayor

* Dra. Gabriela Repetto, Clinica Alemana.
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* Ing. Marcelo Rojas, BeagleBioinformatics

* Dr. Cesar Astudillo, Universidad de Talca

* Ing. Mg. Aucan Pedroso Rovira, Independiente

*Ing. Constanza Campano, Instituto de Salud Publica

* Ing. Dr(c) Raul Arias, Universidad Mayor

* Ing. Javier Romero, Independiente

*José Cuevas V., PhD., Viina Concha y Toro

*Héctor Urbina, Ing. En Bioinformatica

*Miguel Reyes Parada,

*Aldo Acevedo, Ing. En Bioinformatica
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*Gonzalo Munoz, Ing. En Bioinformatica

*Camila Rojas, Estudiante de Ing. En Bioinformatica

*Matias Fuentes, Estudiante de Ing. En Bioinformatica

*Ifiaki Hojas, Estudiante de Ing. En Bioinformatica

*Camilo Fuentes, Estudiante de Ing. En Bioinformatica

*Luis Letelier, Estudiante de Ing. En Bioinformatica

List of Abstract, Short Proceedings Paper Papers (DOC, DPF), Presentation, Poster, (PPT, PDF)s (12)

17001 Free energy theoretical calculations of PKA-Kemptide complex formation, and effect of mutation of Kemptide show abstract

arginines to homoarginines.

*

by Fabian Gonzalez-Norambuena , Ariela Vergara-Jaque , Horacio Poblete , Julio Caballero

17002 Insights into the inhibitory effect of Ca?* on protein kinase A from molecular dynamics simulations. show abstract

by Jocelyn Solorza , Rodrigo Recabarren , Jans Alzate-Morales *

17003 A bioinformatic approach to search for active transposases in genomes. show abstract

by Braulio Valdebenito , Gonzalo Riadi *

17004 Drug repositioning for the treatment of obsessive-compulsive disorder. show abstract
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by Carlos Catalan , Gabriel Nufiez-Vivanco , Pablo Moya *

17005 Development of a method for inferring regulatory networks of genes time and specific location: application and show abstract
comparative studies in D. melanogaster.

by Leandro Murgas Saavedra , Calixto Dominguez , Alberto J Martin *

17006 Changes in gene expression of Vibrio parahaemolyticus when shifting from environmental to clinical isolation show abstract
conditions.

by Francisca A Pefia-Donoso , Pedro S Sepulveda-Rebolledo , Romilio Espejo *, Cristian Yafiez , Nicolas Plaza , Diliana Perez

17007 Software for the topological analysis of the Fukui function (TAFF). show abstract

by Diego Inostroza Mendoza , Osvaldo Yafiez Osses , Ricardo Pino Rios , William Tiznado *

17008 Molecular dynamics analysis of the binding mechanism of veratryl alcohol at the protein surface of lignin show abstract
peroxidase (P. chrysosporium) and its mutants E168Q and D264N.

by Isabel Fuenzalida-Valdivia , Rodrigo Recabarren , Jans Alzate-Morales *

17009 A first aproximation for prediction of bloom phenology of Quillaja saponaria (quillay), a Chilean native species of show abstract
beekeeping interest.

*

by Roberto Ahumada , Jose Antonio Reyes-Suarez

17010 Efficient computer implementation to test the validity of the generalized version of Chargaff’s second parity rule. show abstract

by Camilo Fuentes , Karen Orostica , Eduardo Alarcon , Ignacio Vidal , Gonzalo Riadi *

17011 Comparative study of molecular binding sites of nitrate and auxin in Arabidopsis thaliana NRT1.1 & NRT1.2 show abstract
transporter.

*

by Daniel Bustos , Gabriel Krouk , Rodrigo A Gutiérrez , Wendy Gonzalez

17012 A graphical user interface to learn, teach and solve Hidden Markov Models. show abstract

by Matias Fuentes , Camila de los Angeles Rojas , Gonzalo Riadi *
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This conference is organized by Humberto Gonzélez-Diaz, IKERBASQUE Professor. Sciforum is not responsible for the content posted on this website.
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a’-Oxy Enones for Construction of All-Carbon Quaternary Stereogenic Centers:
Azlactones as Pronucleophiles

Eider Badiola, Julen Etxabe, Aitor Landa, Antonia Mielgo, lurre Olaizola, Ifaki
Urruzuno, Jesus Garcia, José M. Odriozola, Jesus Razkin, Mikel Oiarbide, and Claudio
Palomo*

Departamento de Quimica Organica |, Facultad de Quimica, Universidad del Pais
Vasco, Manuel Lardizabal 3, 20018 Donostia, Spain
eider.badiola@ehu.es, claudio.palomo@ehu.es

Studies in our group have shown that a’-0xy enones react in the presence of Brgnsted
base catalysts with 3-substituted oxindoles, cyanoesters, 5H-oxazol-4-ones, 1H-
imidazol-4-(5H)-ones and azlactones to give the corresponding 1,5-dicarbonyl Michael
adducts with a fully substituted carbon center in high enantioselectivity. For example,
the reaction between azlactones 2 and enone 1 is efficiently promoted by catalyst C1 to
led, after desilylation, to the corresponding products 3 with good yields and ee’s. In
each case, reactions proceed with high site selectivity and no products from reaction at

the C2-possition of the azlactone ring are observed.*
/75 )
J[N
SN
B

CF,
(o] (o]
N [¢]  than most ester surrogates
HO | Ketol: converiible 0 "CO,H' “CHO"
COR' groups F,C N N
o o = (unaple sites H H

H bond acceptor

ang gonor “enone: higher innate reactjvity

C1

Meo

-

c1l ]

o) o o
i molo . ime, CH3;COOH N H
MESSIO%v ' O)H/R 1§H c||A) OMR\&OSI T iZN' o 9 R °
=N 2Cla =N 3 2 =N
or
Af>’ Ar>/ the it Af>/

1 2
1'5 equiv’ 3
177%
889205 €€
o o Nalo, o o]
F3CSO4H oy MEOH/H0
3 T, MeOTN . MeOTY OH
MEQOH phco[\f R PhCOhf R
99% Ho oy 5

Besides their utility for the installation of aldehyde and ketone functionality, o’-0Xy
enones, through simple oxidative cleavage of the ketol moiety in the resulting adducts,
act as a-p-unsaturated carboxylic acid surrogates for which successful methodologies
are notably deficient.

1J. S. Fisk, R. A. Mosey, J. J. Tepe, Chem. Soc. Rev. 2007, 36, 1432-1440.
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A more efficient entry to phenanthridinones
Nerea Conde, Fatima Churruca, Raul SanMartin,* Maria Teresa Herrero, Esther Dominguez*

Department of Organic Chemistry |1, Faculty of Science and Technology, University of the Basque Country,
48940 Leioa, Spain
raul.sanmartin@ehu.es , esther.dominguez@ehu.es

The presence of the phenanthridinone core in natural products and biologically active compounds has
encouraged research on more efficient approaches to such valuable tricyclic framework.! Due to the lack of
transmetallating agents and the atom-economy implied, palladium-catalyzed direct arylation is an appealing
alternative for the ring closure step. However, the relative high amount of the catalyst employed may
become a serious drawback from a practical view.? In this context, we wish to present the application of a
palladacyclic complex to this reaction and the significant reduction of the catalytic amount achieved (0.05
mol%) in the successful preparation of a series of phenanthridinone derivatives.
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! Bhakuni, B. S.; Kumar, A.; Balkrishna, S. J.; Sheikh, J. A.; Konar, S.; Kumar, S. Org. Lett. 2012, 14, 2838-2841.
2 Rousseaux, S.; Gorelsky, S. I.; Chung, B. K. W.; Fagnou, K. J. Am. Chem. Soc. 2010, 132, 10692-10705.
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Brensted acid catalyzed enantioselective inter and intramolecular a-amidoalkylation reactions in the
synthesis of isoquinoline derivatives

Eider Aranzamendi, Nuria Sotomayor, and Esther Lete

Departamento de Quimica Organica Il, Facultad de Ciencia y Tecnologia, UPV/EHU, P.O. Box 644, 48080
Bilbao, Spain
eider.aranzamendi@ehu.es

The a-amidoalkylation reaction of aromatic systems using N-acyliminium ions as electrophiles is one of the
most attractive methods for C-C bond formation in heterocyclic chemistry and has found widespread
application in natural products synthesis.! A significant progress in the application of enantioselective
versions of a-amidoalkylation reactions has been marked by the development of chiral Brgnsted acids
(mainly BINOL derived phosphoric acids) and hydrogen bond donors (mainly ureas and thioureas). In this
context, we have shown that BINOL-derived chiral Brgnsted acids catalyze the intermolecular o-
amidoalkylation of a bicyclic a-hydroxylactams, obtained by Parham cyclyzation of the corresponding N-
phnethylimides, with indole derivatives. Thus, a convenient enantioselective synthesis of 12b-substituted
isoindoloisoquinolines (ee up to 95 %) has been achieved.?

CH30
N-BulLi

CHZ0 f6) N0 =78°C CH30
CH,0 THF

o2

Nucleophile
(ArH)

H

SiPhy
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2,4,6-(i-Pr)3CgH,
- R=3,5-(CF3)2CeH3
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! Martinez-Estibalez, U.; Gémez-SanJuan, A.; Garcia-Calvo, O.; Lete, E.; Sotomayor, N. Eur. J. Org. Chem. 2011, 3610
2 Aranzamendi, E.; Sotomayor, N; Lete,. E. J. Org. Chem. 2012, 77, 2986.
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Enantioselective Synthesis of Chiral Proline Derivatives
I. Riafo, E. Diaz, L. Carrillo,* J. L. Vicario,* E. Reyes, U. Uria

Department of Organic Chemistry I, Faculty of Science and Technology, University of the Basque Country
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iker.riano@ehu.es

The pyrrolidine framework is present as key structure in many natural products with interesting biological and
pharmaceutical activities.! It is also used in organic chemistry playing different roles such as ligand, organocatalyst or
building block in chiral pool synthesis.? Furthermore, these properties are very often influenced by the configuration
of the stereogenic center present in the molecule. For this reason, new and efficient routes are required to synthesize
chiral proline derivatives in a stereocontrolled way. With this in mind, our group has established a good approach to
this scaffold employing as key steps an organocatalytic cascade process based on a Michael addition/imine formation
sequence and a novel base-promoted rearrangement reaction (Scheme 1). Therefore, the reaction between enones and
aminomalonates has been studied using a chiral primary amine as catalyst, due to the known ability of the latter to
activate a,B-unsaturated ketones as Michael acceptors under iminium ion formation.® A sequential diastereoselective
reduction leads to enantiopure 1,3-disubstituted pyrrolidines in good yield and enantioselectivity, which are
transformed into the desired trisubstituted proline derivatives through a base-promoted rearrangement/deprotection
reactions under mild conditions.

0 RY
Rz ROL__COR? I‘)\ 54°60% (2 Steps)
| + NH —  R%0,C\\/R? Z7iLdl
R! 2 H
| Michael addition / 1" Acyl Rearrangement
AMmjnocat l |Mine formaton ' 2" Deprotectjon
R! R
Reduction 3 2 53-91%
R302C72‘_/>\R2 R 02C7Z‘1R2 Up t0 909 ee
R30,C” N R30,C H >2011 dr

Scheme 1

! For selected reviews, see: (a) Nair, V.; Suja, T. D. Tetrahedron 2007, 63, 12247; (b) Hanessian, S. ChemMedChem 2006, 1,
1300; (c) Pyne, S. G.; Tang, M.-Y. Curr. Org. Chem. 2005, 9, 1393; (d) Liddell, J. R. Nat. Prod. Rep. 2002, 19, 773; (e) Sardina,
F. J.; Rapoport, H. Chem. Rev. 1996, 96, 1825.

2 For selected reviews, see: (a) Mukherjee, S.; Yang, J. W.; Hoffmann, S.; List, B. Chem. Rev. 2007, 107, 5471; (b) Erkkila, A.;
Majander, I.; Pihko, P. M. Chem. Rev. 2007, 107, 5416; (c) Berkessel, A.; Groger, H. Asymmetric Organocatalysis; Wiley-VCH:
Weinheim, 2005.

3 For recent reviews, see: (a) Melchiorre, P. Angew. Chem. Int. Ed. 2012, 51, 9748; (b) Xu, L.-W.; Luo, J.; Lu, Y. Chem.
Commun. 2009, 1807; (c) Chen, Y.-C. Synlett 2008, 13, 19109.
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Ifiaki Urruzuno, Silvia Vera and Claudio Palomo
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Herein we present an effective asymmetric route to functionalized 1,6- and 1,7- enynes based on a direct
cross-aldol reaction between w-unsaturated aldehydes and propargylic aldehydes (a,B-ynals) promoted by
combined a,a-dialkylprolinol ether/Brgnsted acid catalysis. This synergistic activation strategy is a key to
access the corresponding aldol adducts with high enantio- and diastereoselectivity.! The aldol reaction also
proceeds well with propargylic ketones (a,B-ynones) thus enabling a stereocontrolled access to the
corresponding tertiary alcohols. The utility of these adducts, which are difficult to prepare through standard
methodology, is demonstrated by their transformation into trisubstituted bicyclic enones using standard
Pauson-Khand conditions.

1. E. Gomez-Bengoa, J. M. Garcia. S. Jimenez, |. Lapuerta, A. Mielgo, J. M. Odriozola, M. Oiarbide, I. Otazo, I. Urruzuno, S.
Vera, C. Palomo. Chem. Sci. 2013, 4, 3198-3204.
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New Methods For Stereocontrolled Cycloaddition/Dearomatization Reactions Under Catalytic Conditions

Aitor Lacambra, Ivan Rivilla, Fernando P. Cossio®", Stéphane Quideau®”

4Departamento de Quimica Orgénica I, Universidad del Pais Vasco — Euskal Herriko Unibertsitatea and
Donostia International Physics Center(DIPC), P° Manuel Lardizabal 3, 20018, San Sebastian-Donostia, Spain
®Institut Européen de Chimie et Biologie, 2 rue Robert Escarpit, 33607, Pessac, France
aitor.lacambra@ehu.es

Our group has previously developed ferrocenyl-proline ligands that incorporate planar and central chirality. This
feature makes them suitable for a particularly efficient simultaneously chiral induction. In fact, they have shown
excellent diastereo- and enantioselectivity in [3+2] cycloaddition reactions between azomethine ylides and
electron deficient alkenes.! Biichner? discovered in 1885 a route for the functionalization of benzene employing
diazo compounds to provide a carbene moiety. Since then, the use of diazo compounds has been the most
developed method for the metal mediated carbene transfer to C-C double bonds.® This reaction provides a very
useful method for the convergent formation of cyclopropanes. These [2+1] cycloadducts constitute attractive
target molecules in natural products and bioorganic chemistry.* In the present work stereoselective [2+1] reactions
between fused hetero polyaromatic rings and different diazo compounds are described, in which ligands LP-1 to
LP-5 constitute the source of chirality (Scheme 1).

L'M
OH

(o] R2
_ OH R2 1 HO CO,R?
R N, M= cu(liny, Ag(), Au(l), g + \ CO,R R * 2
N, L . Rh(Il), Zn(l1), Fe(ll) — :
X R COZR " * — X
ON
X=CH,, 0, s, NH ’ RS
R =H, alkyl or aryl

R = Alkyl =" NRE;IICOZR‘l
R2=H, alkyl or aryl Fe PPh;
<o

R3=H. R*=Me;RS=H LP-1
R3=H: R*=Me; RS=Me LP-2
R¥=p: R4 ='Bu; RS=H LP-3
R3=Me; R*=Me; R°=H LP-4
R3=Bn; R*=Me; RS=H LP-5

1 Conde, E.; Bello, D.; de Cozér, A.; Sanchez, M.; Vazquez, M. A.; Cossio, F. P. Chem. Sci. 2012, 3, 1486-1491.

2 Biichner, E.; T. Ber. Dtsch. Chem. Ges. 1885, 18, 2377.

3 Maas, G. Chem. Soc. Rev., 2004, 33, 183-190.

4 (a) Kirkland, T.A; Colucci, J.; Geraci, L. S.; Marx, M.A.; Schneider, M.; Kaelin, D.E; Martin, S.F. J. Am. Chem.
Soc., 2001, 123, 12432-12433; (b) Chen, D. Y. K.; Pouwer, R. H.; Richard, J. A. Chem.Soc.Rev., 2012, 41, 4631-4642; (c)
Oziiduru G.; Schubach, T.; Boysen M. M. K. Org, Lett., 2012, 14 (19), 4990-4993.
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Scheme 1. Asymmetric cyclopropanation reaction catalyzed by ferrocenyl-proline-metal complexes followed by oxidative
dearomatization.
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Searching for new applications of the hypervalent iodine reagents in the construction of nitrogen
containing compounds

Izaskun Dévila Rodriguez

Departamento de Quimica Organica Il, Facultad de Ciencia y Tecnologia
Universidad del Pais Vasco — Euskal Herriko Unibertsitatea
izas-15@hotmail.com

The search for novel applications of the hypervalent iodine reagents in organic synthesis has witnessed a
huge development in the last years due to the fact that most of them shows activity in the presence of almost
all types of functional groups.! Their high stability and ease of use make these reagents ideal candidates to
be included in many synthetic designs. The two main aspects of the reactivity of this kind of reagents are (i)
the high electrophility at the iodine atom, and (ii) the extremely high ability of iodobenzene (the resulting
by-product of several of the most commonly used hypervalent iodine chemicals) to act as a “super-leaving
group”. Continuing our interest in this field, we are facing at the moment a new challenge.? The ability of
some I(I1l) reagents, such as diaryliodonium salts 4, to transfer one of their groups to the nucleophilic
position of different substrates® has been employed, for example, in the metal-free arylation of malonates 1.*
The required conditions to accomplish this task (enolate formation under basic conditions) are similar to the
ones required to perform a subsequent construction of a barbituric acid of type 3 in the presence of ureas 5.°
In other words, it is the aim of this project to perform the two-step synthesis of 5-aryl substituted barbituric
acids 3 in a one-pot procedure (without isolation of 2) or even in a multicomponent approach (Scheme 1).

Scheme 1. Two different strategies directed to the preparation of 5-arylsubstituted barbituric acids 3.

O
o 0o 0 o© re M R
Ar,l* OT- (4) urea (5) N° N
RZO OR2 —— =  R20 ORZ —»
R base, solvent R! Ar base, solvent O O

1 2 R'Ar 3

Argl+ OTF (4), urea (5)
base, solvent

1 See, for example, (a) Zhdankin, V. V.; Stang, P. J. Chem. Rev. 2008, 108, 5299. (b) Varvoglis, A. The Organic Chemistry of Polycoordinated
lodine, VCH, Weinheim, 1992. (c) Hypervalent lodine Chemistry, in Top. Curr. Chem. 224, Wirth, T. Ed., Springer, Berlin, 2003. (d) Pouységu,
L.; Deffieux, D.; Quideau, S. Tetrahedron 2010, 66, 2235. (e) Varvoglis, A. Tetrahedron 1997, 53, 1179.

2 For a review of a summary of our contributions, see: Tellitu, I.; Dominguez, E. Synlett 2012, 2165, and references cited therein.

3 Merritt, E. A.; Olofsson, B. Angew. Chem. Int. Ed. 2009, 48, 9052.

40h, C. H.; Kim, J. S.; Jung, H. H. J. Org. Chem. 1999, 64, 1338.

5 Dickey, J. B.; Gray, A. R. Org. Synth. 1943, Coll. Vol. 2, 60.
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Intramolecular Palladium-catalyzed C-H activation reactions: Synthesis of substituted quinolones
Verdnica Ortiz de Elguea, Nuria Sotomayor, and Esther Lete

Departamento de Quimica Organica Il, Facultad de Ciencia y Tecnologia, UPV/EHU, P.O. Box 644, 48080
Bilbao, Spain

veronica.ortizdeelguea@ehu.es

In the last years, the Palladium-catalyzed direct alkenylation of Csp?-H bonds, an oxidative variant of the
Heck reaction known as Fujiwara-Moritani reaction, has emerged as an efficient, atom-economical, and
environmentally friendly synthetic tool for the preparation of highly functionalized aromatic molecules. In
connection with our work in catalytic C-H activation chemistry,! we decided to apply this procedure to the
synthesis of polysubstituted quinolone scaffolds, an important structural motif embedded in a wide variety
of bioactive natural products and pharmaceuticals. An efficient approach to the synthesis of biologically
active 3-alkenyl-4-substituted quinolin-2(1H)-ones that involves two sequential C-H alkenylation reactions
has been developed. First, a Pd(Il) catalyzed selective 6-endo intramolecular C-H alkenylation of N-
phenylacrylamides has allowed the construction of the quinolone core, which could be further functionalized
in C-3 through a second intermolecular C-H alkenylation reaction. This method is a significant advance over
the existing procedures that require preactivatated reaction partners. Furthermore, these reactions can also be
carried out in agueous media at room temperature, using a 2% aqueous solution of PTS, or even in water, in
good yields. Details of these transformations will be given.

R4
COR5

H 5 ]
| A O Pd(ll) N de | N COR
S AN (0] // P
R1 Me [O] /
R1=H, OCH,4 R3, R*=H, CH,
RZ=H, alkyl, ary! R5= OtBu, OCHg’ NMe,
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L (a) Lage, S.; Martinez Estibalez, U. Sotomayor, N. Lete, E. Adv. Synth. Catal.. 2009, 351, 2460. (b) Coya, E.; Sotomayor, N.
Lete, E. Adv. Synth. Catal. 2014, 356, 1853.
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Favouring Trienamine Activation through Unconjugated Dienals

Liher Prieto, Garazi Talavera, Uxue Uria, Efraim Reyes,* Jose Luis Vicario,* Marisa Carrillo
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Bilbao, Spain
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The possibility for primary or secondary amines to activate enolizable aldehydes or ketones towards
a variety of reactions opened the way for their a-functionalization in a catalytic and enantioselective fashion.
In the same line, the B-functionalization of enones and enals is possible through the catalytic formation of an
a,B-unsaturated iminium ion. More recently, the combination of these two activation manifolds along with
the principle of vinylogy has opened the possibility for the remote functionalization of unsaturated
aldehydes and ketones, allowing the y- and o-functionalization through dienamine catalysis and vinylogous
iminium ion activation respectively. Much more recently, it has also been shown that even a more remote -
functionalization is also possible by the formation of trienamine intermediates® which, if conformationally
locked, also allow the selective installation of e-stereocenters with high level of stereochemical control.

The implementation of a reaction through dienamine or trienamine intermediates entails that the
conjugation level of the starting material has to increase from a simple aldehyde or ketone to an o,pB-
unsaturated or a,p,y,06-polyunsaturated aldehyde or ketone respectively and this involves a progressive
depletion of its reactivity towards condensation with the aminocatalyst.

In this work, unconjugated 2,5-dienals are proposed to constitute more reactive substrates than the
corresponding fully conjugated a,f,y,0-unsaturated aldehydes towards organocatalytic activation through
trienamine intermediates. This has been demonstrated in the Diels-Alder reaction with nitroalkenes,? which
proceeds with clean B,e-selectivity to afford the final products in high yields and stereoselectivities, while
the related polyconjugated 2,4-dienals were found to be completely unreactive.

[ ). Ph

N Ph
H §TMS oHC
Ph 20 Mojog R?
N ( )
MAO + Rl/\/ 02 : S - NOZ
R2 Touene 0’1 My 20 'C'12h" o R
Yield: 64 99%
dr: 10'11°20'1
ee: 89'97%
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New catalytic systems for oxygen-mediated oxidative processes
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The oxidation of alcohols to the corresponding carbonyl compounds is a current transformation in laboratory
and industrial chemistry. Traditionally this reaction involves oxidants used in stoichiometric or
overstoichiometric amounts so that relatively large quantities of waste are generated. Molecular oxygen is
the ideal oxidant (readily available, safe, environmentally friendly, water as waste, etc.), but the need of
metal catalysts to control the reaction outcome in relatively high amounts can become a serious drawback. 2

We wish to present two pallacyclic systems with remarkable catalytic properties in the aerobic oxidation of a
number of alcohols.

! Sheldon, R.A.; Arends, I.W.C.E.; ten Brink, G.J.; Dijksman, A. Acc. Chem. Res. 2002, 35, 774-778.

2 \/erho, O., Dilenstam, M.D.V.; Karkas, M.D., Johnston, E.V.; Akermark, T.; Backvall, J.E.; Akermark, B. Chem. Eur. J. 2012,
18, 16947-16954.
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Abstract: Carbon nanotubes (CNTSs) present important electronic, mechanical and optical
properties. These properties can be different compared to the pristine nanotube when its surface is
functionalized. These changes can be explored in research and application areas such as building
nanodevices that act like sensors and filters. Following this idea, in this work we made a systematic
study of the influence of two type of functionalization groups “OH and —COOH at different
concentrations (5, 10, 15, 20 and 25%) of the surface atoms (higher concentrations were avoided
due to possible steric effects). The methodology used consists in create an script that add,
randomly, the functionalization groups to the surface of a (10,0) single wall CNT. In this way, we
generated 10.000 structures for each concentration and selected the representative ones according
the disorder created. To accomplish this, the quasi-entropy of each generated structure was
calculated using the USPEX software. All the calculations were performed using semiempirical
PM7 method as implemented in the software MOPAC. For the representative structures, the
highest occupied molecular orbital energy (€H), the lowest unoccupied molecular orbital energy
(L), the electronic gap (AE), the chemical potential (u), the molecular hardness (1), the
electrophilicity index (®) and the electrostatic potential were calculated. Other parameters like heat
of formation, entropy, area and volume were also determined. From the obtained results we were
able to correlate each calculated property with the type and concentration of the functionalization
groups. From these correlations it is possible to select a priori type of functionalization and its
concentration accordingly the desired property.

Keywords: carbon nanotubes, semi-empirical, functionalization

1. Introduction

In recent decades, the computational chemistry
has gained its place among the methods
researching chemical phenomena as the results are
reliable [1]. Thus, it was used computational
chemistry to calculate the properties of
functionalized nanotubes.

Since the functionalized carbon nanotubes
have electronic, mechanical and optical properties

different from those of pristine nanotubes, this
phenomenon is exploited for use in sensors and
has been explored in different areas of research
and applications [2].

At the most fundamental level, a chemical
sensor can be defined as a device that
responds to changes in the local chemical
environment. For a chemical sensor to be useful,
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its response should be predictable in a way that
depends on the magnitude of the changes in the
chemical environment. Furthermore, it should be
sensitive and selective. The development of
chemical sensors is a well-established field.
Nevertheless, in recent years we have witnessed
an increase in sensor technologies for most
sensitive and more specific systems with more
complex architectures and reduced size due to
advances in  nanotechnology.  Precisely,
nanomaterials are strong candidates for analyte
detection as the small size and large available area
increment sensitivity.

2. Results and Discussion

To characterize the structural deformation of
the nanotube due to functionalization’s, the root-
mean-square deviation (RMSD) was determined.
The smaller this value is, the smaller will be the
structural difference between the two structures
indicating a smaller deformation of the nanotube.

The calculated RMSD from the optimized
structure of the original nanotube and optimized
structures of "naked" nanotubes (i.e. without
functionalization) is shown in figure 1. As can be
seen, concentrations of 5, 10 and 20% produced
similar deformation for both systems. At
concentrations 15 and 25%, the difference was
more appreciable. The behavior of the entropy is
the expected one since with increasing the
concentration of functionalization, the degrees of

freedom of the system increase (which increases
the disorder thereof).

The energies of the frontier orbitals HOMO
and LUMO, were calculated. Through the energy
of these orbitals it is possible to know how each
structure is reactive. The HOMO energy measures
the electron-donor character of the compound [1],
i.e., the higher the energy of the HOMO is the
highest electron-donor ability. Since the energy of
the LUMO, measures the electron-acceptor
character, therefore, the lower the lower LUMO
energy will be resistance to accepting electrons.

In figure 1 we can see that the energy of the
molecular orbitals showed an oscillatory character
with the concentration of functionalization in both
cases (functionalization with -COOH group and -
OH).

This was an unexpected behavior since the
functionalization was done gradually and not
correlated with structural changes or the number
of electrons in the structures. Looking at figure 1,
we have that the functionalized nanotubes with 0,
10 and 20% carboxyl and hydroxyl are those that
have the highest HOMO energy, so these
structures have a higher capacity to donate
electrons.

The functionalized nanotubes with 5, 15 and
25% of carboxyl and hydroxyl, are those with less
character electron donor, then these structures
have greater resistance to receive electrons.
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Figure 1. Some of the calculated properties: Deformation (top-left), entropy (top-right),
HOMO energy (bottom-left), LUMO energy (bottom-right).
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3. Materials and Methods

The computational study was designed to carry
out a systematic study of the influence that has the
variation in  concentrations of  surface
functionalization on the nanotubes properties. For
this, we started with a single-wall carbon
nanotube (10,0) and the functional groups -OH
and -COOH.

For each of the chosen concentrations (5, 10,
15, 20 and 25%), 10k CNT+OH and CNT+COOH
complexes were stochastically generated in order
to ensure greater diversity in the ensemble. In
order to select a representative structure for each
concentration/system, the entropy was used as a
criterion: the structures with higher entropy (more
disorder) were selected [3]. For each of the chosen
complex, using the semi-empirical PM7 method
[4] as implemented in the MOPAC2016 software
[5], the structural and electronic properties have
been calculated. Each representative structure was
optimized to the lower energy structure. Then, the
electronic properties (HOMO, LUMO, chemical
potential, formation heat, dispersion energy and
molecular hardness) and structural properties
(deformation -RMSD-, volume, area and
entropy).

4. Conclusions

Was obtained that structural properties such as
volume and entropy had a monotonic behavior
(increasing) with increasing concentration of
functionalization. The values for the —COOH
system are greater than for the —OH system. In the
case of properties such as the area and the RMSD
was obtained a different behavior.

Author Contributions

In the case of the area, the curve showed a
maximum value for different values for each
concentration of functionalization. In the case of
RMSD for the values 5, 10 and 20%, the
deformations caused the nanotubes were of the
same order. As for the concentrations of 15 and
25%, there was a significant variation.

In the case of electronic properties such as
formation heat and dispersion energy, both
properties exhibited decreasing behavior with
increasing concentration of functionalization. For
other properties (ionization potential, gap, HOMO
energy, LUMO energy, dipole moment, chemical
potential, molecular hardness and electrophilic
index), the properties had an oscillatory behavior
that we could not associate it with structural
properties.

The results obtained allow us to correlate the
desired properties for the system according to the
type of functionalization and the concentration.
Because of this, it is possible to design specific
devices for use in applications with predetermined
properties.
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Abstract: Parham reaction is very important route for the synthesis of heterocycle compounds using
organolithium reagents in the presence of Halogens and internal electrophiles. In this paper we collected a
dataset of >100 reactions for many substrates and internal electrophiles with a wide range of yield of
reaction (0 — 99%). The reactions have been carried out in many different experimental conditions with
different values non-structural variables (6«) like: temperature of addition, addition time, organolithium
equivalents, reaction times, and reaction temperature. Next, we calculated many structural and/or
physiochemical variables (V) for the substrates, electrophiles, and products of the reaction. After that, we
constructed a QSRR model able to predict the yield of reaction in many different conditions with
acceptable accuracy. We also carried a 10 000-points simulation of the reaction conditions.
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Abstract: The ubiquitin-proteasome system (UPS) plays an important role in the degradation of
cellular proteins and regulation of different cellular processes that include cell cycle control,
proliferation, differentiation, and apoptosis. On other hand, the ChEMBL database contains >5000
experimental outcomes for >2000 compounds tested as possible proteasome inhibitors using a large
number of pharmacological assay protocols. All these assays report a large number of experimental
parameters of biological activity like EC50, 1C50, percent of inhibition, and many others that have
been determined under many different conditions, targets, organisms, etc. Although this large amount
of data offers new opportunities for the computational discovery of proteasome inhibitors, the
complexity of these data represents a bottleneck for the development of predictive models. In this
work, we used linear molecular indices calculated with the software TOMOCOMD-CARDD (TC) and
Bob-Jenkins moving average operators to develop a multi-output model that can predict outcomes for
20 experimental parameters in >450 assays carried out under different conditions. This generated
multi-output model showed values of accuracy, sensitivity, and specificity above 70% for training and
validation series. Finally, this model is considered multi-target and multi-scale, because it predicts the
inhibition of the UPP for drugs against 22 molecular or cellular targets of different organisms
contained in the ChEMBL database

Keywords: Ubiquitin-proteasome pathway inhibitors; CHEMBL; Multi-target, Multiscale and
Multi-output models; Moving averages, QSAR
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Abstract: In this work, the modeling of inhibitory grown activity against Tetrahymena pyriformis is
described. The 0-2D Dragon descriptors based on structural aspects to gain some knowledge of factors
influencing aquatic toxicity are mainly used. Besides, it is done by an enlarged data of phenol
derivatives describe for the first time. It overcomes the previous datasets with about one hundred
compounds. Moreover, the results of the model evaluation by the parameters in the training, prediction
and validation provide adequate results comparable with those of the previous works. The more
influential descriptors involved in the model are: X3A, MWC02, MWC10 and piPC03 with positive
contributions to the dependent variable; and MWCQ09, piPC02 and TPC with negative influences. In a
next step, a median-size database of nearly 8,000 phenolic compounds extracted from ChEMBI was
evaluated with the quantitative-structure toxicity relationship (QSTR) model developed providing
some clues (SARs) for identification of ecotoxicological compounds. The outcome of this report are
very useful to screen chemical databases in use for finding the compounds responsible of aquatic
contamination in the biomarker used in the current work.

Keywords: Tetrahymena pyriformis, Dragon descriptors, multiple linear regression
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Abstract: It is well known that the cholinergic deficiency contributes to the cognitive deterioration
of Alzheimer’s Disease (AD) patients and that its pathways in the cerebral cortex are also
compromised. In this work we use computational tools to design new and more powerful inhibitors
of acetylcholinesterase (AChe). We made use of the de novo design and fragment-based drug
design (FBDD). In the former approach, we started from reference drugs used in the AD treatment.
These drugs were break into small pieces (fragments). These fragment were used as seed to grown
new molecules or to be linked with other new fragments. In the latter approach, a library of
fragments is docked in the active site of the enzyme. The interaction of each fragment is measured
and they are organized by their affinity. The best ranked fragment are them linked between them
to form new molecules with high degree of interaction with the active site of the enzyme. Using
this strategy, we were able to produce a library of 2M new molecules. This library was filtered
using as criterion the adsorption, distribution, metabolism and excretion (ADME) properties. The
resulting library with around 6k molecules is filtered again using the Tanimoto similarity
coefficient (structures with values greater than 0.85 were eliminated). The final library with 1.5k
compound was submitted to docking studies. Finally, 10 compounds with better interaction
energies than the reference compounds were obtained.

Keywords: Alzheimer’s Disease, acetylcholinesterase, de novo design, fragment docking

1. Introduction

The international organization Alzheimer’s
Disease International (AID) had published several
technical reports to disseminate aspects of the
disease as the prevalence of dementia, disability
and mortality, the impact that the AD has in the
global economic; the effects and benefits of early
diagnosis and about the overcoming the stigma of
dementia.

To date, AD has no cure and the disease is
caused by the consequence of dementia caused by
the decrease in the transmission of nerve impulses
caused by neurodegeneration. Therefore, the

actual treatments are based on drugs which
leverage the transmission of electric impulses.
One way to improve nerve transmission is
reducing or inhibiting the activity of the
acetylcholinesterase ~ (AChE)enzyme.  This
enzyme is responsible by decreasing the levels of
acetylcholine (ACh) in the synaptic cleft.
Decreasing the activity of AChE, keeps higher
ACh levels in cleft, thus enhancing the
transmission of the electric impulses. In this way,
the anticholinesterase inhibition drugs are capable
of modifying the progress of AD, improving the
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cognitive ability of the patient, increasing its
quality life, without, however, preventing the
development of disease.

Currently, there are only 5 drugs approved for
clinical treatment of AD, and 4 of them are AChE
inhibitors and only one with a different action
mechanism by acting as an antagonist of N-
methyl-D-aspartate (NMDA\) receptors, avoiding
excessive release of glutamate, responsible for
neurotoxicity.

2. Results and Discussion

To evaluate the quality of docking simulations
(best poses) among the ligands and the proteins
we used the Glide Score function (GScore). In
table 1, the GScore of the best 5 molecules is
shown together with the reference drugs.

Comparing the score of the reference drugs
with the generated molecules presented in table 1,
we can see that all these five molecules have better

scores, suggesting potentials acetylcholinesterase
inhibitor stronger than the reference drugs.

In figure 1 the 2D interaction diagrams
between the protein and the best molecule and the
reference drugs are shown. From these diagrams,
it is possible to identify the atoms involved in the
hydrogen interactions together with the amino
acid involved in the m — m and =-cation
interactions. In all cases, the interactions are
spread through the molecule structure given to the
complexes good stability.

In the 2D diagram for molecule 798 (figure
1(d)), we can see that not only the interactions are
distributed through the molecule, also this
molecule has much more interactions with the
protein than the reference drugs. This is translated
in a better docking score.

Table 1. Docking score (GScore) for the best molecules and for the references drugs.

Molecule 798 746 671 695 720
GScore —17.352 —17.043 —16.313 —16.192 —15.881
Reference Donepezil Galantamine  Rivastigmine
GScore —11.676 —12.075 —8.437
iU, N ==
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3. Materials and Methods

To obtain  the  structure of the
acetylcholinesterase we used the search resources
of the Protein Data Bank (PDB) [1]. The search
results were then filtered by organism and using
the x-ray resolution as criterion. From this, we get
the structure for a human AChE with code 4MOE
and with the resolution equal to 2.00 A [2]. To
correct the proteins structure is then used the
Protein  Preparation Wizard protocol as
implemented in the Schrédinger Suite [3] using
the Maestro interface [4]. This protocol adds
hydrogen atoms, corrects bonds, complete chains,
etc.

The computational modeling of new inhibitors
for the acetylcholinesterase was divided into four
steps.

In the first step, using the LigBuilder software
[5; 6], the fragment-based drug design approach
was used together with the de novo design to
generate new molecules 1st library (1LB) with
around 2.5M molecules.

In the second step, the 1LB was filtered using
physicochemical descriptors related to the
Absorption,  Distribution, Metabolism and
Excretion (ADME) properties, producing a
second library (2LB) with 6k molecules.

In the third step, the 2LB was filtered using the
similarity as criterion given a third library -3LB-
with 1.5k molecules. We used the Tanimoto
metric to compute the similarity among all the
molecules i.e. if the Tanimoto coefficient of two
structures is greater than 0.85, the structures are
considered similar and removed from library.

Finally, the 3LB was using in the docking
studies. The docking studies were carried out
using the Glide software [7] and the Induced Fit

Author Contributions

Protocol [8] from the Schrodinger Suite [3]. This
software starts from a population of conformers
and apply the genetic algorism to obtain the best
docking poses. To evaluate each pose, it uses a
scoring function called GlideScore that consider
the van der Waals energy, the Coulomb energy, a
lipophilic contact term, an hydrogen-bonding
term among other terms [9; 10]. The GlideScore
(or GScore) has units of kcal/mol and the lower it
IS, the better the interaction is. In the first step, the
molecules from 3LB were used in a docking
performed considering the protein as a rigid
structure and the ligand as flexible. From this
docking steps, the best 100 docked molecules
were used as input ligand in a flexible-flexible
docking procedure.

4. Conclusions

The fragment based drug design method together
with the de novo design used in this work turns to
be a good alternative to create/design new
molecules that can inhibit the
acetylcholinesterase. Based on the calculated
GScore, the de novo designed molecules have
better inhibitor capacity than the drugs most used
in the market.

Acknowledgments

We would like to acknowledge financial
support from the Brazilian agencies Fundacéo de
Amparo a Pesquisa do Estado de Minas Gerais
(FAPEMIG) (Grant CEX-APQ-00598-13) and
Conselno  Nacional de  Desenvolvimento
Cientifico e Tecnologico (CNPqg). BAV and
ALFA acknowledge grant from
PIBICT/FAPEMIG program.

IC idealize the experiments and prepare the images and the final manuscript. AP, LF, ALFA and
BAV search for the protein structure, prepare the input files and run the simulations.

Conflicts of Interest
The authors declare no conflict of interest.
References and Notes

1. Berman, H., Westbrook, J., Feng, Z., Gilliland, G., Bhat, T., Weissig, H., et al. The Protein Data

Bank. Nucleic Acids Res 2000, 28 235-242.

2. PDB ID: 4MOE. J. Cheung, Gary, E.N., Shiomi, K., Rosenberry, T.L. Structures of human
acetylcholinesterase bound to dihydrotanshinone I and territrem B show peripheral site flexibility.

ACS Med Chem Lett 2013, 1091-1096.

Schrédinger suite. Available online: http://www.schrodinger.com/ (accessed on June 2016).

hw

Maestro, version 10.1, Schrodinger, LLC, New York, NY. 2015.


http://www.schrodinger.com/

Mol2Net, 2015, 1(Section A, B, C, etc.), 1- x, type of paper, doi: XXX-XXxx 4

10.

Wang, R., Gao, Y., Lai, L. LigBuilder: a multi-purpose program for structure based drug design. J
Mol Model 2000, 6, 498-516.

Yuan, Y., Pei, J., Lai, L. LigBuilder 2: a practical de novo drug design approach.
J Chem Inf Model 2011, 51, 1083-1091.

Glide, version 5.0, Schrodinger, LLC, New York, NY. 2008.

Sherman, W., Jacobson, T.D.M., Friesner, R., Farid, R. Novel procedure for modeling
ligand/receptor induced fit effects. J Med Chem 2006, 49, 534-553.

Friesner, R.A., Banks, J.L., Murphy, R.B., Halgren, T.A., Klicic, J.J., Mainz, D.T., et al. Glide: a
new approach for rapid, accurate docking and scoring. 1. Method and assessment of docking
accuracy. J Med Chem 2004, 47, 1739-1749.

Halgren, T.A., Murphy, R.B., Friesner, R.A., Beard, H.S., Frye, L.L., Pollard, W.T., et al. Glide: a
new approach for rapid, accurate docking and scoring. 2. Enrichment factors in database screening.
J Med Chem 2004, 47, 1750-1759.



MOL2NET, 2016, 2, http://sciforum.net/conference/mol2net-02 1

IKERBASQUE

The combination of complementary
MOLZNET  metabolomic platforms to unravel Alzheimer's
disease pathogenesis

Raull Gonzalez-Dominguez **
1 Department of Chemistry, Faculty of Experimental Sciences, University of Huelva. 21007, Spain;
e-mail: raul.gonzalez@dqcm.uhu.es
* Author to whom correspondence should be addressed; E-Mail: raul.gonzalez@dgcm.uhu.es;
Tel.: +34-959-219-975

Abstract: Alzheimer’s disease (AD) is the most common neurodegenerative disorder among older
people, characterized by an insidious onset and a progressive decline of cognitive functions.
Nowadays, there is no cure for AD mainly because its etiology is still unclear and current diagnostic
tests show great limitations, including low sensitivity and specificity, as well as the impossibility to
detect characteristic symptoms at early stages of disease. Thus, the main objective of this work was the
optimization of complementary metabolomic approaches based on mass spectrometry in order to
investigate AD pathogenesis and discover potential biomarkers for diagnosis. With the aim to get a
comprehensive metabolome coverage, multiple analytical platforms were developed, including
screening procedures based on direct mass spectrometry analysis and hyphenated approaches with
orthogonal separation mechanisms such as liquid chromatography, gas chromatography and capillary
electrophoresis. The application of these techniques to serum samples from patients suffering from
Alzheimer’s disease and mild cognitive impairment enabled the identification of numerous metabolic
alterations linked to pathogenesis of this disorder and its progression from pre-clinical stages,
including abnormalities in the composition of membrane lipids, deficits in energy metabolism and
neurotransmission, and oxidative stress, among others. Accordingly, it could be concluded that the
combination of complementary metabolomic platforms allows studying etiology associated with
Alzheimer’s disease in a deeper manner.

Keywords: metabolomics; Alzheimer’s disease; mass spectrometry
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Data were then submitted to multivariate and

Introduction: univariate statistical analysis in order to find

Alzheimer’s disease (AD) is a complex significant metabolic perturbations between
neurodegenerative disorder characterized by a  groups.

multifactorial pathogenesis, still not completely
understood, in which numerous pathological
processes are involved, including the deposition
of B-amyloid plaques and neurofibrillary tangles,
inflammation, oxidative stress, and abnormal
metal homeostasis, among many others.
Furthermore, current diagnostic tests for AD
show great limitations, including low sensitivity
and specificity, as well as the impossibility to
detect characteristic symptoms at early stages of
disease. For these reasons, the discovery of novel
AD biomarkers is crucial in order to identify key
features of the underlying pathology and develop
accurate diagnostic methods. In this context,
metabolomics plays a prominent role because of
its potential to provide a global overview of
altered biochemical pathways in response to
genetic or environmental factors.

Materials and Methods:

Blood serum samples from AD patients and
healthy controls were subjected to multiple
complementary metabolomic platforms based on
mass spectrometry, including direct infusion
electrospray mass spectrometry (DI-ESI-MS) [1],
flow injection atmospheric pressure
photoionization mass spectrometry (FI-APPI-
MS) [2], reversed phase ultra-high performance
liquid chromatography mass spectrometry (RP-
UHPLC-MS) [3], gas chromatography mass
spectrometry (GC-MS) [4] and capillary
electrophoresis mass spectrometry (CE-MS) [5].

Results and Discussion:

Metabolomics based on direct mass spectrometry
analysis showed a great potential to perform a
preliminary metabolic screening due to its
reduced analysis time and instrumental
simplicity. For this purpose, serum samples were
treated according to a two-step extraction
protocol and then analyzed by high resolution
mass spectrometry with combined electrospray
(ESI) and atmospheric pressure photoionization
(APPI) sources, in both positive and negative
ionization modes, in order to maximize
metabolome coverage [1,2]. Complementarily,
these samples were also fingerprinted with three
complementary metabolomic platforms based on
the coupling of orthogonal separation techniques
with mass spectrometry. Analysis by RP-
UHPLC-MS revealed significant alterations in
serum levels of numerous lipids, such as
phospholipids, sphingolipids, acyl-glycerides and
acyl-carnitines, thus demonstrating the potential
of this platform for the investigation of low
polarity compounds [3]. Alternatively, the use of
GC-MS enabled the detection of several low
molecular weight metabolite classes, including
carbohydrates, amino acids, fatty acids and
organic acids [4]. To conclude, CE-MS was
proposed for studying the polar fraction of the
serum metabolome [5]. The application of these
metabolomic tools to serum samples from
patients with Alzheimer's disease and healthy
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controls allowed the identification of numerous
pathological mechanisms associated with the
pathogenesis of this disorder. Thus, some of the
most important findings of this study were the

composition of membrane lipids, deficits in
energy metabolism and neurotransmitter systems,
oxidative stress, hyperammonemia or
hyperlipidemia, among others.

detection of

significant changes in the

Conclusions:

The combination of multiple complementary metabolomic approaches allows investigating in depth
the etiology associated with Alzheimer's disease, as well as the discovery of potential biomarkers for
diagnosis.
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Abstract: The mean molecular connectivity indices (MMCI) proposed and used in previous studies
are used here in conjunction with the well-known molecular connectivity indices (MCI) to remodel six
properties of organic solvents. The MMCI and MCI descriptors of the Multilinear relationships for the
six properties, obtained with the multilinear least - squares (MLS) procedure, were used to perform the
artificial neural network (ANN) computations. The aim is to detect advantages and underline the limits
of the ANN approach that, even if it improved the model, it is somewhat ‘fuzzy’ concerning the stability
of the modeling. The MLS procedure replicates the obtained results as long as one wishes, a
characteristic not shared by the ANN methodology, which, if on one side increases the quality of a
description on the other increases also its overfitting. The present study reveals also how ANN
methods prefer MCI relatively to MMCI descriptors. Four different types of ANN computations show
that (i) MMCI descriptors are preferred with properties with poor number of points. MLS (ii) is to be
preferred over ANN statistical results, with some exceptions, when the number of ANN weights is
similar to the number of correlation coefficients of MLS. Furthermore, in (iii) some cases MLS
modeling quality is quite similar to the modeling quality of ANN computations.

Keywords: Artificial Neural Networks, Multilinear Least Squares, physicochemical properties
modeling, QSPR, molecular connectivity indices, mean molecular connectivity indices, boiling point,
density, flash point, viscosity, surface tension, elutropic value.
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Graphical Abstract:

Introduction:

Recently ' the mean molecular connectivity
indices, MMCI, were introduced and used to
model eleven properties of organic solvents. The
multlinear least squares, MLS, used to derive the
quantitative  structure-property  relationships
(QSPR) showed that three out of six properties,
the refractive index, RI, the flash points, FP, and
the UV cutoff values, were modeled with the
mean molecular connectivity indices, MMCI, while
the remaining properties were modeled with the
well-known molecular indices,
MCI. The MMCI indices are centered on the

basic concepts of the delta, valence delta, I- and

connectivity

S-indices that go back to the origins of the
molecular connectivity theory. 2 Results from
two other recent studies that used semiempirical
sets of descriptors & ° showed that the artificial
neural network (ANN) procedure with variable
number of hidden neurons, chosen by the
software, normally improves the quality of a
QSPR obtained by the aid of the MLS

methodology. Nevertheless, this improvement is

somewhat artificial as the ANN cdmputations for
the eleven properties employed a number of
weights, due to the presence of more than one
hidden neuron, much greater than the number
correlation coefficients in the MLS procedure.

The present work aims are to pin down the real
advantages but also the drawbacks of the ANN
methodology applying it to the model of six
properties of Ref.l1 with only either MCI or
MMCI used as descriptors. Four different types
of ANN computations are here performed to
detect the level of the achieved improvement, if
any, (a) with one hidden neuron, (b) with a pre-
fixed number of hidden neurons, (c) with a
variable number of hidden neurons chosen by the
software, and (d) with a minor number of
descriptors, for the one hidden neuron case. This
last case was tried to render the number of ANN
weights equal to the number of correlation
coefficients of the MLS case. Furthermore, it was
monitored if ANN computations prefer either
MCIs or MMClIs for modeling purposes. The
descriptors for the six properties are those of ref.

1 but whenever a property was not satisfactorily
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modeled by the given MCI (or MMCI) the
second or third best MCI (or MMCI) were

chosen.
Materials and Methods:

Table 1 shows the molecular connectivity y
indices, the molecular pseudoconnectivity w
indices (pseudo-MCI), the dual connectivity and
pseudoconnectivity indices (Dual MCI, pseudo-
MCI) used in this study. Three new indices are
also defined: A4 = Xganea, 2 = Zea<Sea>, and
Txm = 23M L7 (M = molar mass); A encodes the
number of electronegative atoms (nea), 2
encodes the sum of the S-State index for the
electronegative atoms, N, O, F, Cl, Br (<Sga> is
the average value for a specific type of atom).
Table 2 shows the definitions of the MMCI (the
first M stands for ‘mean’).

In Tables 1, and 2 i = 1-N denotes the atoms of a
molecule, ij denotes directly o-bonded atoms,
and in Table 2, p = N. The Lehmer mean, -M, for

p = 2, equals the symmetrical mean, SM.

Replacing in Table 1 6 with the valence delta, &

Y, allows to obtain the corresponding valence

MCI, {DY, %%, ', 't °xd", 2", 125"}, while
Intrinsic-1-State  with  the

S-State

replacing the
Electrotopological index the

corresponding  pseudoconnectivity  electro-
topological indices are obtained, {Swe, e, tye,
Twe, “wed, Ywed, Ywes). 30 Replacing in Table 2
8, with 6", 1 and S three other subsets of MMCI
are obtained: the valence, {*M", °M", FMmY, RMY,

SMY, UMY, HoMY, LMY, StMYY, the I-State, {AM,,

M, FMy, RM, SMy, UM, Homy, B, St} and the
E-State {"Mg, ®Me, "Mg, "ME, Mg, “Mg, H°ME,
Mg, S'Me} MMCI, respectively. Because some S
values can be negative (highly electropositive
atoms) to avoid imaginary S-State MMCI values,
a rescaling of the S value is undertaken as it is
explained in ref. 7. Summing up, we have thirty-
one MCI and thirty-six MMCI. Every index was
obtained with a visual basic home - made
program that runs on a normal PC that uses both
adjacency and distance matrices °.

The multilinear
Statistica 8 was used to find the best MCI and

least squares procedure of

MMCI set of descriptors for the training set of
Table 3, which is then used to evaluate the left-
out compounds [those with (°) in Table 2, ~ 30%
of all compounds, 25% for EI]. The overall
quality of each model was obtained with the
Excel spreadsheet by plotting the observed
versus the calculated property for the training
and for the training plus evaluated points. The
choice for the number of indices of a relationship
has been done having in mind the Topliss-
Costello rule: 1 the ratio of data points to the
number of variables should be higher or equal to
five, and should provide a correlation coefficient
factor r > 0.84, i.e., r? > 0.70. The source for the
properties of organic solvents listed in Table 3 is
inref. 7.

ANN methods perform regression and data
validation, and carry out both tasks in a non-
parametric way that makes no assumption
regarding the relationship between y and x,

where y = f(x). This means that the function
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Property = f(indices) is not known a priori. This
non-parametric model is a kind of black box that
tries to discover the mathematical function that
can approximate the relationship between the
indices and the property well enough. It uses
highly flexible transfer functions with adaptable
parameters that can model a wide spectrum of
functional  relationships.!t  The activation
functions for both hidden and output nodes used
in Statistica 8 are: identity (i), logistic sigmoid
(), hyperbolic tangent (t), sine (s), and
exponential (e).

ANN results were obtained with the built-in
utility of Statistica 8, the multilayer perceptron
neural network (MLP). The used network has
architecture  with

three-layer  feedforward

unidirectional ~ full ~ connections  between
successive layers and with error backpropagation
(or backprop). The three layers are: input units
— hidden units — output units (units are also
known as neurons or nodes), and they correspond
to: variables — hidden units — P, where the
only output unit is the targeted property, P. In
present study the number of wvariables
corresponds to the number of MCI or MMCI
descriptors. Each neuron (or node) in a particular
layer is connected to every neuron in the next
layer. The connections between neurons are
practically the weights that determine the values
assigned to the nodes. There exist additional
weights assigned to the bias values that act as
node value offsets, i.e., the weights of the
connections: input bias — hidden neuron, and

hidden bias — P. The number of weights is thus:

[(No. input nodes + 2)-(No. hidden nodes) + 1].
The weights adjusted by the training process are
initially random and are passed to all nodes of
the following layer. The training process is
iterative and each iteration is called an epoch.
The weights are slightly varied in each epoch to
minimize the sum-of-squares error function: SOS
= Yiz1-n (Picic - Pi)%, where Picic (clc = calculated)
is the i predicted value (network outputs) of the
property, and P; is the target value. This function
is the sum of differences between the prediction
outputs and the target defined over the entire
training set of points (compounds) N. Statistica 8
allows setting the number of networks to train
and retain (Ntr/Nre). Here, two sets of values are
Ntr/Nre = 10%200 and Ntr/Nre =
10°/200. In the corresponding tables only Ntr is

chosen:

shown as Nre is constant. The ANN network of
Statistica 8 optimized with the BFGS (Broyden-
Fletcher-Goldfarb-Shanno) algorithm ensures a
fast convergence rate.*

Statistica 8 initially sets by defect the number of
hidden nodes between 3 and 11. Nevertheless,
we will here impose four procedures (for the 4™
procedure see later on): (i) first a single hidden
node, then (ii) hidden nodes from two to twelve
will sequentially be tried by hand’ (i.e., program
does not allow the imposed number of hidden
nodes to be changed), and, finally, (iii) the
program chooses the number of hidden nodes. To
come as close as possible to the MLS results it
was decided (iv), to compute again the one
hidden neuron case where either one or two

indices with the lowest sensibility value have
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been deleted. In this case, for instance, the
number of weights for the 4-1-1 case of Ty is 7,
and it equals the number of correlations
coefficients from the MLS calculations with six
indices.

The results of the five procedures, one MLS and
four ANN, given in separate tables, allow a
meaningful comparison among them. The MLS
procedure optimizes a number of regression
parameters equal to the number of variables plus
one (the bias parameter), which means that a
practical comparison between the two methods
should only be performed when ANN uses only
one hidden neuron. In this case, due to the
previous relation, the number of ANN weights
MLS

coefficients plus two. One should expect that

equals the number of correlation
with growing number of hidden neurons the
model of a property should constantly improve
due to the growing number of weights for each
variable (akin having a variable with many
different regression coefficients). With ANN it is
not rare the case that as the model becomes
exceedingly good with growing number of
weight parameters, and this frequently results in
overfitting with exceedingly poor externally
evaluated values. The choice of training (TR =
80% of the values in Table 3) and test sets (TE =
20% of the values, i.e., the underlined bold
values in this same Table) usually avoids
overfitting as the network is repeatedly trained
for a number of cycles so long as the test error is
decreasing, otherwise the training is halted. This
also known as stopping’

method, ‘early

procedure 13 avoids the trap that the program will
always choose the maximum number of hidden
nodes. Actually each property shows an optimal
number of nodes which rarely corresponds with

its maximum possible.
Results:

Table 4 from ref. 1, collects the MLS results for
the six properties. The training set for the El
property includes pentane and tetrahidrofurane.

Table 5 through 8 collect the various ANN -
MLP results for the set of variables (descriptors)
of Table 4 or for the alternative (either MMCI or
MCI) set of variables obtained with the MLS
method. Throughout the Tables 5-8, in the first
column are given, as in Table 4, the ¢'type (see
Appendix), and the number of networks to train,
Ntr = 10% or 10° (when the two numbers rose to
similar results Ntr = 10° was preferred), while
the number of networks to retain is always 200.
It was not always possible to achieve
improvement in modeling with Ntr = 10° even
after three runs (more were not tried), and when
there was improvement, it was never sharp
excepting two cases as we shall see. The
activation functions together with the neuronal
architecture are in the second column of Tables 5
— 8. In this column, 3" line, are given for each
property the number of epochs for which the
ANN-MLP calculation runs even if the actual
number of cycles used to train the model might
be greater. In fact, as the number of epochs is not
definitive it cannot be held as an unfailing

parameter (it can exceed the given number). In
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the third column is the set of variables together
with their statistics. Throughout this column in
the second line are the sensitivity values, which
are the values that are due to the sensitivity
analysis that rates the importance of the models'
input variables. These r? and s, statistics were
obtained with the EXCEL spreadsheet plotting
the observed property, P, vs. the calculated one,
Peic, once for the training and test set compounds,
N(@TR + bTE), and the other time for the
training {TR} + test {TE} + external evaluation
{EV} sets, N(aTR + bTE + cEV), where a, b,
and c are their number. We remind the reader that
the MLS procedure has no test compounds, only
training compounds, N(TR). No ANN weights
are shown as, for instance, a [5-7-1] network has
fifty weights. Furthermore, it is to notice that
every time an ANN-MLP runs different weights
and sensitivity values are obtained a first non-
minor drawback avoided by the MLS procedure.

For comparison purposes it was decided to
maintain in the ANN calculations (see Tables 5-
8) the same number of outliers excluded
throughout the MLS procedure and given in
Table 4,where the exclusion was done for
residuals greater than 3s. Clearly, such restriction
is no more valid throughout ANN tables 5 - 8. In
Table 5 are given the ANN results obtained with
a single hidden neuron. Following Tables 6 and 7
display the multiple neuron cases: Table 6 with
an externally imposed number of hidden neurons
that was cycled from 2 to 12, and Table 7 with
hidden

automatically by the program (between 3 and

the number of neurons chosen

11). For El, the program sets this number
between 3 and 10. For those cases where similar
good models are achieved with different sets of
hidden nodes, the set with minimal number of

nodes was chosen.

Discussion:

For an easier lecture and interpretation the
detailed and most important statistical results
collected through Tables 4 — 7 are summarized in
Table 9. Table 8, illustrates a special case that
will be discussed later on. While Tables 4 — 7
collect the detailed information about the
modeling of the six properties, and especially
about the type of indices, valence deltas, and
structure of the ANN computations, Table 9 gives
direct information about of the various models.
MMCI ANN

computations with one hidden neuron, (ANN

indices  throughout  the
1HN, Table 5), are important descriptors for flash
point, FP, and elutropic values, El.

As soon as the number of hidden neurons grows
either by external choice, enHN (Table 6), or by
software choice, snHN (table 7), MMClIs are
optimal descriptors only for Elutropic values
(silica), El, the property with the lowest number
of points. The second thing we notice is that for
an optimal modeling the number of hidden
neurons (number in bold, 2" line of the statistical
values for each property) that are externally
chosen (ANN enHN, Table 6) is smaller relatively
to the number of hidden neurons chosen by the
software (last column, ANN snHN, Table 7). In

some cases it is much smaller, like for Ty (an
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extreme case), d, and y. Concerning the statistical
results we see that ANN 1HN (Table 5) improve
at the training level (first line) over MLS (Table
4) for Ty, and EIl properties, while it stays behind
with FP, otherwise results are rather similar.
With the whole set of compounds (second line),
i.e.,, with training (and test with ANN) plus
evaluated compound ANN 1HN (Table 5)
calculations improve again for Ty, and El, while
they stay behind with .

The multiple hidden neuron case shows that, at
the training level ANN enHN (Table 6), things
improve consistently over the two previous cases
(MLS and ANN 1HN) for Ty, d, y, and FP. For El
there is improvement only relative to the MLS
(Table 4) case. Results for viscosity, , are rather
similar throughout the three cases. In most cases
improvement concerns both the r?> and the s
statistics. Concerning the whole set of
compounds (tranining plus test and evaluated)
statistics improve relatively to the two previous
cases (MLS and ANN 1HN) for Ty, p, and FP.
The advantage of ANN over the MLS procedure
is usually not drastic throughout the six
properties. The ANN snHN (Table 7, and Table 9,
last column) procedure with software chosen
number of hidden neurons normally uses more
hidden neurons that the previous ANN enHN
(Table 6, and Table 9, before the last column)
one. Actually, it does not achieve any practical
improvement. Normally, its statistics are either
worse or similar to the ANN enHN. This means
that if you intend to let the software choose the

number of hidden neurons then better you stick
to the MLS modeling.

In those cases where deletion of two indices
resulted in a poor modeling, only an index is
deleted. In this last case the number of weights is
no more equal (actually is bigger by one) to the
number of correlation coefficients of the MLS
case. Results are shown in Table 8, and, as the
reader can notice, two properties, y, and El, due
to poor modeling do not show up, while for
properties d, and FP, only one index has been
deleted.

Remind that sensibility values are no absolute
values as they normally change from run to run,
like the weights, and they are no last word about
the importance of an index. The statistics here
are usually not as good as in the MLS case
(Table 4).

Tables 5 - 8 tell us that there is no fixed
preferential value for the parameter Ntr (numbers
of networks to train), sometimes quite different
Ntr values give rise to similar statistical values
and some other times they give rise to
completely different ones. Thus, it is always
worth trying several Ntr values. Concerning the
most used values for 6" Tables 4 through 7 show
that the & Yppo configuration is the most used,
especially in both nHN cases (Tables 6, and 7),
which means a strong dependence on the core
electrons for heavier atoms (see Appendix). For
what concerns the exponent of the fractional term
in 5" (see Appendix) the most used values are 1,
-0.5 (strong hydrogen atom dependence), and 50
(no hydrogen atom dependence). The strong
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hydrogen dependence of & V reveals that the

hydrogen atoms should not be underestimated.

Table 1. Definition of the Molecular Connectivity Indices (MCI). Replacing & with & and | with S the

corresponding valence, y ", I-State, w, and E-State, &, MCls are obtained.

mci Pseudo-MCl/ Dual MCl + A+ X Dual pseudo-MCl + Tsym
D = 26 Sy =2l xa = (- 0.5)"I1(5) Oyia = (- 0.5)NTI{(1)
Z=AA0T Cy=dN 0T = (0SNG Ty = (-0.5) M DT+
7=2086)°7  tyr= ()OS = (6 + 505 Ty = LTI+ )2
2= (IT3) %5 Twi=(IT1) "% A= Ztanea, 2= Sea<Sea> Tsm=23M7

N is the number of atoms, ij means corresponds to ¢ bond, x is the cyclomatic number.

Table 2. Definition of the Mean Molecular Connectivity Indices (MMCI). Replacing é with &Y, I, and with S the
corresponding valence, M Y, |-State, M, and E-State, Mg, MMCls are obtained.

M=2i6i/n M = 5(6:6)"” MM =25 (67 + &)
"M = 2i{(67+ 67)/21" M =5 (67 +67) [ (6i+ ) UM = 5,(6i- 8 + (62 - 266+ 562)°%]/2
Hopg = Zi(6:P+ 5jp)1/p /2 v = Zi(6iP+ 6;°) / (&P 1+ 5jp-1) S\ = 5il(6:°- 6;°) [ (p6i + pé‘j)]l/(p—l)

A: Arithmetic; G: geometric; H: harmonic; R: root mean square; S: symmetric; U: unsymmetric; Ho: Holder; L:
Lehmer; St: pseudo-Stolarsky

Table 3. Six properties of organic solvents plus their molar mass M (g-mol?): Tp, boiling point (K); d,
density (at 20°C+5°C relative to water at 4°C, g/cc); FP, flash point (K); n, viscosity (Cpoise, 20°C; ‘at
25°C, 2 at 15°C); ¥, surface tension (mN/m at 25°C); and El, Elutropic value (silica).

Solvent M Th d EP n v El
(°)Acetone 581 329 0791 256 032 2346 043
(°)Acetonitrile 4105 355 0786 278 037 2866 050
Benzene 781 353 084 262 065 2822 027
Benzonitrile 1031 461 1010 344 124 3879
1-Butanol 741 391 0810 308 295 24.93
(°)2-Butanone 721 353 0805 270 040 2397 0.39
Butyl Acetate 1162 398 0882 295 073 24.88

CS, 761 319 1266 240 037 3158
ccly 1538 350 1594 097 2643 0.14
Cl-Benzene 1126 405 1107 296  0.80 32.99
1CI-Butane 926 351 088 267 035 23.8
CHCl, 1194 334 1492 057 2667 031
Cyclohexane 842 354 0779 255 100 2465 003
(°)Cyclopentane 701 323 0751 236 047 21.88
1,2-diCl-Benzene 1470 453 1306 338 132

1,2-diCl-Ethane 98.95 356 1.256 288 0.79  31.86
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diCl-Methane 84.9 313 1.325 044 2720 032
N,N-diM-Acetamide 87.1 438 0.937 343

N,N-diM-Formamide 73.1 426 0.944 330 0.92

1,4-Dioxane 88.1 374 1.034 285 154 3275
Ether 74.1 308 0.708 233 024 16.95 0.29
Ethyl acetate 88.1 350 0.902 270 045  23.39 0.45
(°)Ethyl alcohol 46.1 351 0.785 281 120 2197

Heptane 100.2 371 0.684 272 19.65  0.00
Hexane 86.2 342 0.659 250 033 1789  0.00
2-Methoxyethanol 76.1 398 0.965 319 172 3084
(°)Methyl alcohol 32.0 338 0.791 284 0.60  22.07 0.73
4-Me-2-Pentanone 100.2 391 0.800 286

2-Me-1-Propanol 74.1 381 0.803 310

2-Me-2-Propanol 74.1 356 0.786 277 19.96
DMSO 78.1 462 1.101 368 224 4292
(°)Nitromethane 61.0 374 1.127 308 0.67 36.53
1-Octanol 130.2 469 0.827 354 106> 27.10
(°)Pentane 72.15 309 0.626 224 0.23 1549 0.00*
3-Pentanone 86.1 375 0.853 279 24.74
(°)1-Propanol 60.1 370 0.804 288 226 2332
(°)2-Propanol 60.1 356 0.785 295 230 2093 063
Pyridine 79.1 388 0.978 293 094 3656 055
tetraCl-Ethylene 165.8 394 1.623 0.90
(°)tetra-Hydrofuran 72.1 340 0.886 256 0.55 0.35*
Toluene 92.1 384 0.867 277 059 27.93 0.22
1,1,2triCl,triFEthane 187.4 321 1575 0.69 0.02
2,2,4-triMe-Pentane 114.2 372 0.692 266 0.50 0.01
0-Xylene 106.2 417 0.870 305 0.81 29.76
p-Xylene 106.2 411 0.866 300 0.65 28.01
(°)Acetic acid 60.05 391 1.049 27.10
Decaline 138.2 465 0.879

diBr-Methane 173.8 370 1.542 39.05
1,2-diCl-Ethylen(Z) 96.9 334 1.284

(°)1,2-diCI-Ethylen(E) 96.9 321 1.255

1,1-diCI-Ethylen 96.9 305 1213

Dimethoxymethane 76.1 315 0.866

(°)Dimethylether 46.1 249

Ethylen Carbonate 88.1 511 1.321

(°)Formamide 45.0 484 1.133 57.03
(°)Methylchloride 50.5 249 0.916

Morpholine 87.1 402 1.005
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Quinoline 129.2 510 1.098 42.59
(°)SO; 64.1 263 1.434
2,2-tetraCl-Ethane 167.8 419 1.578 35.58
tetraMe-Urea 116.2 450 0.969
triCl-Ethylen 1314 360 1.476

(°) externally validated compounds; underlined bold values: test compounds used in ANN-MLP
calculations, * for this property these two compounds are included in the training set {TR} (Table 4)
and training + test sets {TR + TE} (Table 5).

Table 4. Best set of descriptors for the properties of Table 3 with MLS methodology. 1** column: &' type for

the valence-dependent indices. 2™ column: set of descriptors and their statistical quality.

6’ - type Regression equations
Tp=237.5+139.1% + 24.69D" + 527.7°¢, - 25.911¢; - 1500° e + 41.53 Ts/m
6"p0(1) (24, 31, 3.5, 69, 21, 222, 10)

N(TR) =45, r?=0.821, s = 22; N(+16EV) = 61, r’ = 0.792, s = 25
d= 0.733+0.024D" + 0.211% ¥ + 1.4631y ;- 0.022 5¢r +0.148 A
6"po(-0.5) (0.06, 0.002, 0.02, 0.3, 0.002, 0.01)
N(TR) = 45, r2 =0.939, s = 0.07; N(+15EV) = 60, r? = 0.914, s = 0.08

y = 8.683 + 0.386D" + 397.61y % + 151.97, - 502.41s + 3.347 A

30(-0.5) (2.3, 0.05, 57, 36, 90, 0.7)
N(TR) =29, r?=0.835, s = 3.1; N(+10EV) = 39, 2 = 0.792, s = 3.1
FP = 387.1 + 26.99"M - 94.38"M) + 33.03M + 114.5YM, - 83.10"°M
5"0p0(0.5) (26,6.2,12,5.2,13, 11)

N(TR) = 29, r? = 0.829, s = 16; N(+11EV)= 40, r? = 0.764, s = 17
n=-0.216 + 0.001%y ¢ + 0.486 1¢f; + 2.20-105 1Yy - 3.83-10° ey + 0.098 5
5",(-0.5) (0.2, 0.0003, 0.1, 7-10°6, 107, 0.01)

N(TR) = 28, r? =0.969, s = 0.4; N(+10EV) = 38, r? = 0.939, s = 0.4
El=0.018 + 0.181-103 1 4 - 0.675-10 1y ¥4 + 0.003 Py + 140.8 T
Spro(1) (0.02, 0.00006, 107, 0.0004, 14 )

N(TR) = 15, 2= 0.934, s = 0.06; N(+3EV) = 18, 2= 0.931, s = 0.06
*Me = Methyl, THF = tetrahydrofuran, Et = Ethyl.
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Table 5. ANN results for the set of descriptors of Table 4 with one hidden neuron. 1% column: the §'-type and
the Ntr value; 2" column: ANN-MLP architecture, the abbreviation for the activation functions for the hidden
and output layers, the number of epochs, and training and test errors; 3™ column: input indices, their

sensitivity value, and statistical parameters for the training plus test, a[N(aTR + bTE)], and plus the evaluation

compounds: [N(aTR + bTE + cEV)].

8'-type ANN-MLP (Variables) — Property
6 1-1 (DX/Dvlowl,lwho(pEITZ/M) _)Tb
(30.67, 34.22,41.80, 1.111, 15.76, 2.291)
6"p0(1) (e, )*
41 N(36TR + 9TE) = 45, r* =0.850, s = 21; N(+ 16EV) = 61 r*=0.820, s = 23
Ntr=10° . )
0.005/0.003 Excluded outlier: dMe-Ether & SO, € {EV}
5-1-1 (DV;OXV;IXVS:SQ"E;A)—)C’
6"ppo(-0.5) (t, 1) (17.99, 8.653, 2.953, 41.31, 12.37)
Nitr = 10° 33 N(36TR + 9TE) = 45, r? = 0.956, s = 0.1; N(+ 15EV) = 60, r* = 0.930, s = 0.1
0.002/0.0006 Excluded outliers: MeCl & MeOH € {EV}
5'1'1 (Dvrl VSIT‘plllwlSIA)_)V
8"0(- 0.5) (e, t) (9.086, 34.48, 34.44, 45.45, 2.328)
Ntr = 10° 27 N(22TR + 7TE) =29, r*=0.841,s=2.8; N(+ 10EV) =39, r?=0.705,s = 3.7
0.005/0.006 Excluded outlier: nitromethane & formamide € {EV}
5-1-1 ("M, "M, °Mie, "M, "°M) — FP
8"50(0.5) (e, e) (445.1, 1.44-10°, 2.65-10°, 4.22-105, 17-10°)
Nir = 10° 39 N(22TR + 7TE) =29, r?=0.801, s = 16; N(+ 11EV) =40, r?=0.769, s = 16
0.009/0.009 Excluded outliers: 2Me-Butane € {EV}
5-1-1 (IXdll‘phllpld'o‘IJEdrz)—)ﬂ
8"(- 0.5) e, 1) (1.982, 1.509, 1.060, 12.04, 3.824)
17 N(22TR + 6TE) =28,r*=0.972,5s=0.3; N(+ 10EV)=38,r*=0.942,5s=0.4
Ntr=10°
0.0006/0.0004 Excluded outlier: MeOH € {EV}
v 4-1-1 (AM V, HME, GME, StMI) — El
6"ppo(1) .
(i, 1) (52.93, 3072, 3020, 27.81)
— 3
Ntr =10 20 N(12TR + 3TE) = 15, r? =0.966, s = 0.04; N(+ 3EV) = 18, r2 = 0.955, s = 0.04
0.002/0.0003

pentane and THF € {TR}; Excluded. outlier.: MeOH & 2-propanol € {EV}

" Activation functions: e = exponential, i = identity, / = logistic, t = tanh. s = sin.
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Table 6. ANN - MLP results for the set of descriptors of Table 4 with externally imposed number of hidden

neurons. 1% column: the &'type and the Ntr value; 2" column: ANN-MLP architecture, the abbreviation for the

activation functions for the hidden and output layers, the number of epochs, and training and test errors; 3™

column: input indices, their sensitivity value, and statistical parameters for the training plus test, a[N(aTR +

bTE)], and plus the evaluation compounds: [N(aTR + bTE + cEV)].

8'-type ANN-MLP (Variables) — Property
6-2-1 Cx. DY YL Y, P Tym) > T
800(1) (t, 1) (18.17,50.17, 138.5, 6.414, 93.87, 4.392)
Ntr = 10° 73 N(36TR +9TE) =45, r2=0.891, s = 17; N(+ 16EV) = 61 r?=0.871,5=20
0.004/0.002 Excluded outlier: SO, & MeOH € {EV}
5-4-1 (DY, %", 1x"%, SYe ) >d
6"ppo(- 0.5) (t, 1) (41.54, 29.37,9.057, 47.73, 29.59)
Nir = 10° 58 N(36TR + 9TE) = 45, r? = 0.990, s = 0.04; N(+ 15EV) = 60, r* = 0.966, s = 0.1
0.0004/0.000 Excluded outliers: formamide & MeCl € {EV}.
5-4-1 DV X", T, s 8) >y
8'0(- 0.5) (t, e) (1285, 21.98, 2093, 62687, 5.853)
Nir = 10° 36 N(22TR + 7TE) =29,r*=0.908,s=2.1; N(+ 10EV)=39,r’=0.871,5s=2.4
0.004/0.002 Excluded outlier: nitromethane & formamide € {EV}
5-5-1 (D, ' 15, °P e, B, Tsym) —> FP
6"p0(1) (t, 1) (8.683,2.965, 1.212, 5.431, 5.439)
Ntr = 10° 35 N(22TR + 7TE) =29, r?=0.919, s = 10; N(+ 11EV) = 40, ? = 0.860, s = 13
0.003/0.009 Excluded outliers: nitromethane € {EV}
5-3-1 (X "1, "1, P eay 2) > 1
8'0(- 0.5) (e, ) (4.609, 5.914, 1.286, 15.86, 6.803)
Nt 10° 35 N(22TR + 6TE) =28, 2 =0.982, s = 0.3; N(+ 10EV) =38, =0.975, s = 0.3
0.0003/0.000 Excluded outlier: 2-butanone € {EV}
5ol 1) 4-2-1 ("M ", "M, °Mie, M) — EI
(t,s) (80.08, 3075, 2819, 34.79)
Ntr =10° 22 N(12TR + 3TE) = 15, r2=0.973, s = 0.03; N(+ 3EV) = 18, r* =0.976, s = 0.03
0.001/0.003

pentane and THF € {TR}; excluded outliers: acetonitrile & 2-propanol € {EV}
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Table 7. ANN - MLP results with the number of hidden neurons chosen by Statistica 8. Descriptors are those of
Table 4. 1° column: the &'-type and the Ntr value; 2" column: ANN-MLP architecture, the abbreviation for the
activation functions for the hidden and output layers, the number of epochs, and training and test errors; 3™

column: input indices, their sensitivity value, and statistical parameters for the training plus test, a[N(aTR +

bTE)], and plus the evaluation compounds: [N(aTR + bTE + cEV)].

6’ (type) ANN-MLP (Variables) — Property
6-11-1 Cx, DY, P, P, P Tom) > To
6"po(1) (t, t) (17.98, 45.18, 106.2, 2.556, 72.23, 3.579)
Ntr = 10° 39 N(36TR + 9TE) =45, r? = 0.846, s = 21; N(+ 16EV) = 61r° = 0.826,s =24
0.005/0.005 Excluded outlier: MeOH & SO, € {EV}
5-8-1 (D, °x", X" e d) >d
6"ppo(- 0.5) (t, N (20.47, 8.414, 4.606, 49.56, 19.77)
Ntr = 10° 18 N(36TR + 9TE) =45, r2 =0.970, s = 0.05; N(+ 15EV) = 60, r? = 0.938, s = 0.07
0.001/0.001 Excluded outliers: MeCl & MeOH e {EV}
5-10-1 (DV,1 Vs,T(pl,l(pls;A)%V
8"30(- 0.5) (. s) (18.16, 81.96, 74.19, 173.8, 2.809)
Nt = 10° 42 N(22TR + 7TE) =29, r*=0.890, s = 2.3; N(+ 10EV)=39,r?=0.851,5=2.6
0.004/0.002 Excluded outlier: nitromethane & formamide € {EV}
5-4-1 (D, 15, °P €q, A, Tsm) —> FP
6"00(1) (I, 1) (6.663, 2.542, 1.105, 4.616, 3.220)
Ntr = 10° 81 N(22TR + 7TE) =29, r?=0.899, s = 11; N(+ 11EV) = 40, r? = 0.840, s = 14
0.003/0.01 Excluded outliers: 2Me-Butane € {EV}
5.3-1 Xa, "1, 'Y 10, Y eay 2) > 1
5%o(- 0.5) (e, (6.071, 4.640, 1.164, 14.16, 7.089)
26 N(22TR + 6TE) =28,r?=0.981,5s=0.3; N(+ 10EV) =38,r*=0.974,5s=0.3
Ntr =103
0.0003/0.0003 Excluded outlier: 2-butanone € {EV}
4-5-1 (AM ¥, "M, ° Mg, **M)) — EI
8 oo(1) (t, 1) (66.31, 355.9, 331.7, 27.55)
49 N(12TR + 3TE) = 15, r? =0.973, s = 0.03; N(+ 3EV) = 18, r? =0.973, s = 0.03
Ntr=10" | 0,002/0.001

pentane and THF € {TR} and excluded MeOH & 2-propanol € {EV}
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Table 8. ANN results for the set of descriptors of Table 4 with only one hidden neuron but where either one or

two indices have been left out, usually, those with lowest sensitivity values in Table 5. For the structure of this

table see Table 5. Only satisfactory results are shown here.

6'-type ANN-MLP (Variables) — Property
4-1-1 Cx, D", °P,°Pe) > T
8%o(1) (e, e) (816.3, 863.6, 110900, 7016972)
Nir = 10° 25 N(36TR + 9TE) =45, r2 = 0.758, s = 26; N(+ 16EV) = 61 r2=0.714,s = 29
r =
0.008/0.008 Excluded outlier: dMe-Ether & SO; € {EV}
4-1-1 (DV;DXV;SII’E;A) —>d
6"ppo(-0.5) (4, t) (11.01, 7.934, 28.40, 4.905)
Ntr = 10 17 N(36TR + 9TE) =45, r=0.917, s =0.1; N(+ 15EV) =60, r’ =0.895, s = 0.1
0.004/0.002 Excluded outliers: SO, & Formamide € {EV}
4-1-1 (HM/, GME, UM/, HOME) — FP
6"pp0(0.5) (i, ) (10.65, 14.68, 15.90, 12.16)
Ntr = 10° 26 N(22TR + 7TE) =29, r?=0.719, s = 19; N(+ 11EV) =40, 2 =0.702, s = 18
0.01/0.02 Excluded outliers: 2Me-Butane € {EV}
3-1-1 (X & Y ea) 2) > 1
, (1.603, 15.54, 10.70)
6vpo(' 0.5) (t, I)
N(22TR + 6TE) =28, r*=0.965,s=0.4; N(+ 10EV)=38,r?=0.917,5=0.5
Ntr=10? 67

0.0007/0.0003

Excluded outlier: MeOH € {EV}
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Table 9. Statistical, N/r?(2" decimal figure)/s, results for the six properties from Tables 4 to 7. 2" column: MLS,
results, 3" column: ANN with one hidden neuron (ANN 1HN) results, 4" column: ANN with externally chosen
number of hidden neurons (ANN enHN) results, 5" column: ANN with software chosen number of hidden
neurons (ANN snHN) results. First line shows the statistical results for the training (MLS) and train plus test
(ANN) compounds, the second line shows the overall statistical results inclusive the evaluated compounds. M
(bold and italics) stands for MMCls (otherwise they are MCls). In the last two columns are also given the

number of hidden neurons (second line, italics and bold).

P MLS (Table 4) ANN 1HN (Table 5)  ANN enHN (Table 6)  ANN snHN (Table 7)
45/0.82/22 45/0.85/21 45/0.89/17 45/0.85/21

. 61/0.79 /25 61/82/23 2/61/87/20 11/61/0.83/24
45/0.94 / 0.07 45/0.96/0.1 45/0.99/0.04 45 /0.97 / 0.05

‘ 60/0.91/0.08 60/0.93/0.1 4/60/0.97/0.1 8/60//0.94/0.07
29/0.84/3.1 29/0.84/2.8 29/091/2.1 29/0.89/23

d 39/0.79/3.1 39/0.71/3.7 4/39/0.87/24 10/39/0.85/2.6

fp M/29/083/16 M/29/0.80/16 29/0.92/10 29/0.90/11
40/0.76 / 17 40/0.77/ 16 5/40/0.86/13 4/40/0.84/14
28/0.97/0.4 28/0.97/0.3 28/0.98/0.3 28/0.98/0.3

1 38/0.94/0.4 38/0.94/0.4 3/38/0.98/0.3 3/38/097/0.3
15/093/0.06 M/15/097/0.04 M™M/15/0.97/0.03 M™M/15/0.97/0.03

& 18/0.93/0.06 18 /0.96 / 0.04 2/18/0.98/0.03 5/18/0.97/0.03

Conclusions:

The first interesting result of the present ANN computations is that they prefer MCls instead of
MMCiIs, especially with properties with relatively large number of points. In fact, only El, with
minimal number of points is advantageously described by MMCI when ANN with more than one
hidden neuron is used. The second result being that it is better to impose from outside the number of
hidden neurons. The third result being that it is better to run ANNSs using quite different numbers of
networks to train, Ntr. The fourth and the more interesting result being that normally ANN improve
over the MLS calculations, but also that in many cases this improvement is not striking.

It should be remembered that MLS is anyway used to derive the best set of descriptors that are passed
over to the ANNs, and that its statistical results are definitive, i.e., no matter how many times you
repeat the calculations with the same indices you will obtain always the same results at every statistical

level. ANN results are instead unsystematic and non-reproducible as the weights of the ANN
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computations start from random values and the minimization procedure usually ends up with different
values from run to run. This fuzzy character has nevertheless a positive side as if ANN computations
are run over and over again the probability to end up with a quite good result is increasing. ANN results
obtained with one hidden neuron either with the full set of descriptors (Table 5), or with a reduced set
of descriptors, like in Table 8, if on one side they confirm the validity of the MLS calculations on the
other side they leave open the possibility that somewhere there are ANN calculations that improve over
them.

Anyway, (i) before throwing away a bad model for the training plus test compounds with ANN
computations think it twice because they could hide a very good model for the evaluated compounds,
and (ii) do not throw away the hydrogen atoms in calculations with MCls or MMCls as in many cases

they are of good help.
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The prediction of immunogenic peptides that can be used for production of antipeptide
antibodies is of great importance for design of vaccines however a problem in immunology is
the impact on the immunological response after of a perturbation or variation in the sequence
of a known peptide and/or other boundary conditions. Methods that establish mathematical
models to identify the structure-Activity/Property (QSAR/QSPR) relationships have been
developed in the past. On the other hand, Epitope Data- base (IEDB) http://www.iedb.org/,
released public data useful for these studies. Specifically, Perturbation Theory QSAR method
(PT-QSAR) has been used to predict B-epitopes from IEDB database. This method adds
variation terms to a known experimental solution of one problem to approach a solution for a
related problem without known exact solution. In this specific case, the method predicts the
epitope activity Eq(cj) of one query peptide (q) in a set of experimental conditions (c;j). In so
doing, the method uses as input the epitope activity Er('cj) of one similar peptide already
known that is used as peptide of reference (r); which have been assayed on the same or a
different set of experimental conditions ('cj). The method also uses as input the information
about the sequences and conditions of assay of both peptides in the pair. In the present
study we developed a model able to classify 500000 cases of perturbations with accuracy,
sensitivity to 99%, and specificity 100% for training validation series. The perturbations
include structural changes in 83683 peptides determined in experimental assays with
boundary conditions involving 1448 epitope organism name, 2283 host organisms, 15
biological process, 28 experimental techniques and 505 possible adjuvants. The model may
be useful for the prediction and optimization in silico of new epitopes under different boundary
conditions for vaccine development [1-4].

Keywords: Vaccine design, QSAR, Cheminformatics
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Abstract: Asthma affects a considerable amount of people worldwide from pediatric to elderly age group.
This communication addresses the association between the seasonality of asthma in South and Central Florida
with the occurrence of Upper Respiratory Track Infections (URTISs). Motivated by a statistical analysis of the
Emergency Department visits due to both, asthma as the primary diagnosis and URTIs excluding asthma for
eight consecutive years, a compartmental model, that extends the SEIR model is analyzed and contrasted with
health data. It is hypothesized that asthma seasonality is likely to be associated with the thermal stress
generated during the process of respiration in winter months, predisposing the lining of the epithelial cells due
to the lack of humidity along the respiratory tract. Such a situation exposes the body to infections and
exacerbates the response of the immune system accordingly. At the end, an inflammatory process results and
asthma develops.

Keywords: asthma, upper respiratory tract infections, thermal stress, SEIR dynamical systems,
and seasonality.

Introduction

Asthma is a condition affecting a considerable body of people worldwide and contributes to both,
the economic and social burden of many families. In a previous communication by one of the authors
[1], a statistical analysis of the number of asthma cases reported at Emergency Departments (ED)
versus different weather parameters (temperature, humidity, pressure, ozone levels, and particulate
matter) was done and resulting in a low correlation between potential predictors and the number of
cases. The analysis was performed using two different schemes and including lagging effects:
Generalized Additive Linear and Poisson models. The percentage of variability described by these
models did not exceed the 25 %. It motivated the authors to look at an indirect effect of weather
conditions on asthma prevalence and exacerbation through thermal stress —induced vulnerability to
upper respiratory tract infections.

Model and Results

" o o The upper respiratory tract plays a very important
. o | role in the acclimatization of the human body. Air

o T entering through the nose exchanges humidity and
! : 7 A — heat with the tract. In winter times, this process leads

to sufficient heat losses and therefore, to a
considerable thermal stress. As a result, the lining of
the upper respiratory tract is affected and immunity
depleted. It creates the perfect conditions for
infections to penetrate and propagate. Both, asthma
e and URTIs as a primary diagnosis excluding one

] 365 730 1095 1460 1825 2190 2555 - . .
Days after Januray 1, 2005 another respectively were recorded from counties in

Fig. 1: Time series of asthma cases reported at ED  the southeast and center of Florida from January 1,

from January 1, 2005 to December 31, 2011. The 2005 to December 31, 2012. Overall, exacerbations
seasonal component appears in the inset.

Number of Asthma Cases
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across South Florida show a seasonal pattern, which peaks between January and February. Time series
decomposition is shown in Fig. 1, where the sine function accounts for the periodicity of the events. In
standardized variable format (z-variable), the effect goes beyond the standard deviation around the
mean number of cases per year, thus it is a measurable condition.

Y60
/\ /&/

= = pp, DIOS(D)

ds

dt
dE

dt
dl

dt
dA
dt
dR
dt

B(t, 3)I(L)S(t) — (pn + ) E(L)

poE(t) +gA(t) — (r + pe(t V)1
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Mg (t ¥)I(E) + (1 — q)A(t) — pR(t)

BLB) = BoCt+sin(3)
Me(tHEa) = Pgoll — sin ({I—m))
Fig. 2: Scheme of the SEIAR model used in
this communication along with the system of

ODE resulting from the compartmental
representation.

Following the scheme of the SEIR dynamical model, a
new one with asymptomatic patients (new compartment, see
Fig. 2) is developed in fair agreement with ideas discussed
in Ref. [2]. It was labeled as SEIAR model and it was solved
with Mathematica. The model was solved for an ensemble
of parameters, however after a chi-square test, the values
that better fit the recorded number of cases are as follows:
Bo=3, peo=7y=024,p=0.7,q=0.3, un=0.35, 6 =0.21,
and T =52.

The solutions for all five variables are depicted in Fig. 3,
where the periodicity (seasonality) in the number of infected
and asymptomatic individuals is clear. Such a result is also
in agreement with results obtained in Refs [3 — 5]. A further
analysis of residuals shows that deviations are randomly
distributed on both sides of the recorded values with no
apparent structure, therefore, it seems to be indicative of
epidemic-based triggering channel.

Conclusions

Results of statistical analysis and mathematical modeling
support the idea of the weather-induced upper respiratory
tract infection for triggering many of the asthma reported

cases at ED. A more systematic sensitivity analysis including other triggering options is needed in
order to assess how far one option overwhelms the rest. leeW|se |t mlght happen that optlons that are
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Abstract: Photovoltaic technologies have been improving over the last years mainly due to advances in the
area of nanotechnologies. Multi-junctions solar cells have reached the largest efficiencies of light conversion
(around 40 %) under laboratory conditions due to the fact that junction materials might be tuned to work for
wider solar bands than single junction cells. At the same time, quantum dot based composites solar cells have
emerged as promising candidates to increase the conversion efficiency and durability of operation. In this
communication, the effect of the dot size distribution on the photoemission line shape of a quantum dot
based composite solar cell is addressed. Three different types of size distribution (homogeneous, Gaussian,
and power law) are considered and the photoemission spectrum is calculated as the convolution of the
emission from a single quantum dot and the distribution function of their sizes within the composite. Despite
of the qualitative agreement with experimental findings there are quantitative differences due to the omission
of near field effects when dots are heavily packed and resonance phenomena due to Plasmonic resonances.

Keywords: nanotechnology, quantum dots, photovoltaic cells, optical response, dot size
distribution function.

Introduction

The increasing energy demands of modern societies and the negative effects of fossil fuels on the
environment despite of their concentrated output define two of the main challenges to be addressed by
materials science and environmental engineering in order to secure a long term sustainable
development. The production of electricity faces also another problem, the increasing urbanization,
which creates an imbalance between highly, and populated urban areas and sparse populated rural ones
demands from electric grids a smart distribution and control of the loads. Moreover, the cabling in
rural areas makes the process of maintenance and distribution somehow inefficient. A better and
optimal use of the solar energy might be the possible solution to such challenges. Different approaches
have been adopted to enhance the conversion efficiency of the photovoltaic cells (PVC). Multi-
junction cells take advantage of different wavelengths of the solar spectrum, however, most of them
use toxic chemicals as components. A potential improvement is coming from nano-structured
materials, for instance, quantum dots. Quantum dot based solar cells also take advantage of different
sections of the solar spectrum. It is conditioned by the sensitivity of quantum transitions and photo-
generation on the radii of quantum dots. Therefore, controlling the distribution of quantum dot sizes it
is possible to access a wide range of the solar spectrum and to improve the photo-conversion process.

This communication is aimed at exploring the impact of the distribution of quantum dot sizes on the
optical response of quantum dot based solar cells. Three types of dot sizes distributions are considered:
A homogeneous, a Gaussian with a characteristic size and spread, and a power law with no
characteristic size. It is hypothesized that the dot size distribution is controlling the efficiency of the
photocells along with the intrinsic physical quantities.
Model and Results

A composite matrix containing quantum dots of spherical shape is considered. The distribution of
radii of these quantum dots (QDs) is assumed to be one of the following options: An homogeneous
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distribution, with QDs with radii ranging from a minimum to a maximum value with equal
probabilities, a Gaussian distribution of radii with a characteristic value and some standard deviation
due to fluctuations during the growth process, and finally a power law distribution with no
characteristic size and decreasing for large values.

0.8 " ' W N Solving the Schrodinger equation for a single QD in spherical
coordinates with the help of Wolfram Mathematica, the energy of the
I transition can be computed as a function of the QD radius. Assuming
a Lorentzian shape for the emission spectrum and substituting the

EmissionQD(x)
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Fig 1: Emission spectrum of a
QD for three different radii. The

obtained excitation energies, the curves are presented in Fig 1 (blue
line corresponds to the smallest radius, while the green one the largest
radius). The emission from the whole composite matrix was
represented as the convolution of the Lorentzian emission curve for a
single QD times the probability distribution function (PDF) of the QD

variable x, is the energy radii. Results are presented in Fig. 2.

difference between levels.
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Fig 2: Emission spectrum of the QD obtained for three different distributions of radii: (Left) homogeneous,
(Middle) Gaussian, and (Right) Power Law

It is worth to notice some limitations of this study: QDs geometries may differ from the spherical
one. They may potentially be ellipsoids and needles; the emission spectrum from a collection of QDs
should consider the effects of self-interference from different QDs emitting simultaneously as well as
the tunneling between QDs is neglected.
Conclusions

There is valuable information about the distribution of radii in the QDs-based PVC within the
emission line-shape. The line-shape control might constitute a method for quality control when QDs-
based PVC are grown. Homogeneous distribution of radii tends to produce high emission power.
Therefore, the PVC should work at better efficiencies. Real QDs-based PVC are closer to a
combination of Gaussians with characteristic radii allowing the dots to emit in different but not infinite
range of the electromagnetic spectrum.
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Abstract: In this communication, the kinetics of the well-known Belousov-Zhabotinsky oscillating reaction is
studied. The choice of this particular reaction came from its similitude with circadian rhythms and the molecular
clocks involved in the human response to microgravity conditions and the presence of electro-magnetic fields.
In the present communication, the chemical kinetics is modeled as a system on nonlinear differential equations
following the scheme NKEF. Critical points and conditions of stability are obtained, as well as the conditions
leading to an oscillatory behavior. Since the study is limited to the kinetics only, convection effects were
neglected cause the influence of the magnetic field on the reaction could not be addressed. Even though a
system of partial differential equations will include such effect, in this communication, a possible explanation
for the Magnetic Field Effect (MFE) is advanced which is in qualitative agreement with experiments performed
by another research team from the School of STEM at St. Thomas University.

Keywords: Belousov-Zhabotinsky, chemical reaction, magnetic field, circadian rhythms, dynamical
systems, NKF scheme, chemical kinetics.

Introduction

Many phenomena in Nature display periodic patterns. Chemical oscillating reactions are involved in
biochemical processes, neurological responses, and circadian rhythms [1,2]. One of the conditions that
might compromise the life of future astronauts venturing into long term space travels (for example to
Mars) is the disruption of circadian rhythms due to outer space electromagnetic fields. Since most of
the rhythms are controlled by the central nervous system, and the later operates on neurons, the use of
a more simple system to study the expected changes will be desired. In this end, the Belousov-
Zhabotinsky (BZ) reaction has emerged as one of the simplest dynamical models capable to address
this problem. It is a non-linear oscillatory reaction that involves the production of molecular bromine
from bromate and bromide ions in the presence of malonic acid. A realistic and a simple way of
studying it would be using the same mathematical model of the Oregonator, created by Richard Field
and Richard M. Noyes at the University of Oregon [1].

According to [3], the mechanisms of a magnetic field effect (MFE) on chemical reactions are
classified into: (1) Radical pair mechanism, (2) Lorenz force, and (3) Magnetic force, proportional to
the product of the magnetic susceptibility gradient of solutes and the square of magnetic flux density.
Such a problem is important when addressing long-term space-travel physiology, in particular, the
effect of magnetic fields on internal clocks of future astronauts. In this communication, the time
evolution of the oscillating BZ chemical reaction is modeled and possible effects of magnetic field are
addressed.

Model and Results

This communication is aimed at explaining the changes observed during the experiments performed
at the chemistry laboratories in St. Thomas university school of STEM. The set up consists of two
Helmholtz coils separated at a distance d, and generating a magnetic field distribution in between. At
the middle point between the two coils, a petri dish with the chemical reagents is located such that the
BZ reaction can be recorded in both conditions, in absence and presence of magnetic field.

The magnetic field distribution between the two coils was computed in [4] and is given by:
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where k2 = —2_ and E(k) and K(K) are the elliptical

integrals of first and second type respectively.
The kinetics of the BZ along with the fluid dynamics is
considered as a reaction — diffusion problem. The kinetics
_— _ follows the scheme FKN modified into the Oregonator
E‘ﬁheﬁéengiLLmﬁq”atg:]effct”fpielt(;’ Osrf”g]‘; g‘; model [1], which considers the chemical species X =
reaction. HBrOz, Y = Br, and Z = Mox=Ferroin/Ferritin. The
dynamical system in dimensionless form and following the

quasi-static approximation (slow variation of Y) can be cast into:

dx (x—q)
—_ = 1 — —_ = f
e x(1—x) ) foz f(x,2)
dz
e xX—z = g(x,2)
where fo is the stoichiometric factor, q is a constant including several rate constants. The value of € is
: small.
o The condition for an oscillatory behavior (center) is
0.8f 1 equivalent to the requirement of Trace A = 0, while the
.08} 1 Det A # 0 (Hopf bifurcation), where A is the Jacobian of
53

o4l { the above system.
In order to address the effect of the magnetic force, we
02 L{L{{H‘L{{H‘{{{ will focus on the Ferroin/Ferritin ion. Hence the equation
0-0-(.)— 2.0‘ m 6.(; - ‘ ‘1(:)-0 for z must be complemented with the Euler equation:
Fig 2: Oscillatory behav?gp%btained from the a_v + (7 ' V)? = lv) (B_Z) + s
' A at p 8m 4Ttp
Oregonator model of the BZ reaction. The term with B2 conrresponds to the magnetic
pressure and based on the spatial effects observed it does
not seem responsible for their inner working. On the other hand, the last term is related with the
tension along the magnetic lines, and it seems to be the source of the observed patterns [3]. Further
modeling is going on in order to verify this hypothesis.
Conclusions
The Oregonator model is capable to reproduce the oscillatory behavior observed in experiments.
The values of the parameter fo are critical to the stability of the system. Wave-trains, spirals and other
two dimensional patterns require the inclusion of a diffusion term, transforming the Oregonator into a
reaction-diffusion system. Magnetic field effects could be accounted by including an advection term,
and it is part of an ongoing effort.
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Abstract: Electrical grids are part of the network of connections maintaining a city alive nowadays. Most of
these connections are wired in parallel in order to guarantee a sustainable flow of electricity plus being robust
enough against failures. The Braess Paradox states that in a congested network, it may happen that adding a new
path between destinations can increase the level of congestion. In this communication the Braess Paradox is
investigated for several network configurations. Special interest is dedicated to the Wheatstone bridge and to
those networks containing such configurations as part of their structural elements. The flow across the network
as well as the overall resistance are computed and expressed in terms of network characteristics.

Keywords: Braess Paradox, Wheatstone bridge, electrical networks, Smart Grid, adjacency matrix,
geodesic path, clustering coefficient.

Introduction

Electrical grids are part of the network of connections maintaining a city alive nowadays. Many
times we see a limited amount of lines and poles, as well as, supportive local electrical transformer
points (LETP). Most of these connections are wired in parallel in order to guarantee a sustainable flow
of electricity plus being robust enough against failures. Why are we not making the system redundant
and increasing the number of grid points and cabling? How the performance of a power grid network
can be assessed from its connectivity pattern? In answering the first question, we hypothesized that
despite of the economic cost of such approach there is a counter intuitive fact known as the Braess
Paradox, which states that in a congested network, it may happen that adding a new path between
destinations can increase the level of congestion [1 — 4]. This fact is extremely important when you are
designing Smart Grids and Cities. The electrical grid can be mapped into a graph or network, where
the hubs are vertices and power lines are edges. The idea is to optimize the topology of the network
and make it a smart grid. In transportation networks, the phenomenon results from the decisions of
network participants who selfishly seek to optimize their own performance metrics. In an electric
power distribution network, an analogous increase in congestion can arise as a consequence of
Kirchhoff's laws. To address the second question, we also hypothesized that power grid performance
might be assessed through a combination of indices characterizing the networks and enabling quantify
the easiness of connecting two distant points by walking the shortest path.

In this communication, the Braess Paradox is investigated for several network configurations.
Special interest is dedicated to the Wheatstone bridge and to those networks containing such
configurations as part of their structural elements. The flow across the network as well as the overall
resistance are computed and expressed in terms of network characteristics.

Model and Results

Braess Paradox might be understood by appealing to the concept of signed graphs, in which positive
edges (+) represent arcs along which the current flow encounters the least resistance, while negative
edges (-) represent arcs with high resistance load. The collection of positive edges forms the shortest
path in the model graph. Even though the results shown below are done for 10 different vertices with a
varying amount of edges, it might be extended to the analysis of realistic electrical grids. The above
algorithm was implemented in Wolfram Language and Mathematica and results are presented below.
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Fig 1: (upper panel) The reduced network graph (10 vertices) where the highlighted lines represent the shortest and
convenient path from one node to any other that traverses the least amount of resistances present. These are labeled with
“+” while all others are indicated with a “-”. (middle panel) Upon creating the 13 - bus system with the added edges to
the reduced network, we can see that based on the distribution of "+" & "-" lines in both network, the reduced network
is balanced, but the 13 - bus network is unbalanced. Now, by comparing the values of the total resistance traversed
between both networks, we see that the reduced network' s path was more efficient in avoiding the larger resistances.
(lower panel) After creating a 13-bus network with 31 connections. Actually, the more edges you add to the network,
the more unbalanced the system becomes.

Conclusions

Braess Paradox, a concept originally involved with traffic networks and its counterintuitive
approach of adding an additional road to alleviate congestion, can be extended to its implications with
electrical grids. Specifically, the consequences of erroneously increasing the number of grid points and
cablings for better transmission of electrical power in a network may actually decrease the networks
level of performance and lead to detrimental loses in electrical power flow and ultimately cause power
outages across the grid.
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Abstract: Agrometeorology is an interdisciplinary science aimed at finding and understanding the impact of
changing weather conditions on plant’s growth and their abilities to adapt to changing conditions. In this
communication, the effect of outdoor temperature and humidity on plant’s performance (Okinawa Spinach) is
studied. To the extent of the period of study (two months during summer 2016) the following results were
obtained: Plants were more sensitive to diurnal values of temperature and humidity, the stability of the Okinawa
spinach grown in campus is in agreement with the documented facts about the preference of this plant for
climatic regions similar to the existing in South Florida, and the type of soil used in the pods slightly affected
the measured values.

Keywords: Agrometeorology, temperature, humidity, chlorophyll level, soil moisture, plant
physiology, plant adaptation.

Introduction

Global climate changes and the acceleration of urbanization all over world constitute serious
problems for the health of soils, the microbiome inhabiting in them, and ultimately to the agriculture.
Intensive agricultural practices have increased the use of industrial fertilizers, which in many cases
remediate temporarily and affect in the long term the soil biochemistry.

Agriculture is one of the most important practices carried by humans since early moments of
civilization [1,2]. Agricultural productivity depends on both the quality of soils and weather conditions
around plantations. The study of the conditions that might contribute to the soil health, crop yields, as
well as the conservation of the microbiome are of tremendous relevance nowadays. In this end, the
type of soil where crops and plants grow, the level of humidity, the typical temperatures, and the level
of insolation are the physical characteristics that determine the survival and productivity of plants and
soils. The yield of the plant is closely related with the efficiency of the photosynthesis. Therefore, the
amount of chlorophyll is a proxy or indicator of the plant performance. In order to guarantee a
sustainable agricultural development a full understanding of the inter-relationships between the
biogeochemistry of soils, weather conditions at the micro-scales, and plant physiology and adaptation
to changing climates is needed.

In this communication, the assessment of the impact of the outdoor temperature and humidity
around the organic garden is performed, with emphasis on Okinawa Spinach. An evaluation of the
micrometeorological conditions using mobile sensors from Pasco and how they compare with meso-
scales is done, using the automated weather station operated with Earth-Networks (Weatherbug). Such
studies are aimed at evaluating the impact of micrometeorological conditions of the effectiveness of
artisanal soil in growing Japanese lettuces.

Experiments and Results

Okinawa Spinach is a dense, low growing plant to 70 cm high. Thriving in warm, wet conditions
Okinawa Spinach does best in subtropical and tropical areas; it is sensitive to frost. It grows best in full
sun to partial shade. It needs ample water; rich, fertile well-drained soil that is kept mulched and
prefers a pH of between 6.1 and 6.5.
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A group of 16 pots with Okinawa spinach (Gynura
crepioides) are placed outdoor in the botanical garden under
different conditions of illumination and soil moisture.
Meteorological conditions from the AWS — Weatherbug were
recorded on a daily basis with 5 minutes resolution and
extreme values included. These readings are representative of
the overall weather conditions up to a radius of 5 miles
around St. Thomas campus. On the other hand, mobile
weather sensors from PASCO permitted the recording of

Fig1: Experimental set-up with 16 pots weather conditions around the pla}nts. This way, a comparison
with Okinawa Spinach plants arranged ~ P€tween the mesoscale and microscale behaviors can be
under different conditions of insulation ~ performed. Additionally, a mobile soil moisture sensor from
and with different soils. PASCO is recording the variation of soil moisture of five
randomly selected plants. Mobile chlorophyll sensor (spad-
meter SPA 502 Pro from Spectrum Technologies Inc.) is used to assess the chlorophyll levels in plants
selected for this pilot study [3]. Plants are located in pots with different soils and different conditions
of illumination. A higher spad value indicates higher chlorophyll content and then a healthier plant. It
is linked with the Nitrogen content in leaves.

o Spadmeter vs Change in Humidity o Spadmeter vs Change in Temp.
......... 0..0..° ®
20 & ."".-.-.....' 0 ..' ........... ‘..‘ ......
2= 20 ' '
R#=10-39325 R? = 0.03823
0 0
0 20 40 60 0 5 10 15 20

Fig 2: Changes in the measured SPAD values as functions of diurnal ranges of the temperature (left panel) and humidity
(right panel) for the pot corresponding to case (d) shown above. As might be noticed, the Okinawa spinach is very
tolerant to the diurnal changes in temperature, while it is slightly affected by diurnal changes in humidity.
Conclusions
To the extent of the period of time when measurements were performed is concluded that: No
substantial changes are observed with the variations in diurnal values of the temperature; plants are
more sensitive to diurnal variations in humidity of the atmosphere; the stability of the Okinawa spinach
grown in campus is in agreement with the documented facts about the preference of this plant for
climatic regions similar to the existing in South Florida; and the type of soil used in the pods slightly
affected the measured values.
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Abstract: Interest in neurological disorders has grown exponentially over the last decade with rapidly
developing technologies and more refined diagnostics. Epilepsy is the neurological disorders with well-
localized sources of seizures. The understanding of conditions that lead to different types of epileptic
seizures of different types, as well as the extent of the damage caused by these seizures is limited. Insight
into these issues is especially critical in surgical procedures in cases of epilepsy that are currently non-
treatable with medication. In this communication, two models of neuron dynamics (the Kuramoto model and
the FitzHugh-Nagumo model) were analyzed. While the FitzHugh-Nagumo network model addresses an
ensemble of neurons interacting each other and identifies their synchronic behavior, the Kuramoto model is
used to investigate the synchrony between different cortical areas that belong to different brain zones from
where EEGs are measured. In both cases, the influence of the connectivity matrix on the dynamical response
is studied. Conditions favorable for epileptic seizure were assessed in terms of topological measures of the
network. Centrality and clustering values were observed to be the most significant.

Keywords: Neuronal networks, Fitzhugh Nagumo model, Kuramoto model, network topology,
centrality, adjacency matrix, functional and anatomical networks.

Introduction

Epilepsy is the 4™ most common neurological problem in the USA, followed by migraine, strokes
and Alzheimer disease. The average incidence of this condition each year in the USA is estimated at
48 incidents for every 100,000 people. Young children and older adults are the groups with the highest
rates. In addition, the prevalence of this condition is estimated at 2.2 million people or 7.1 for every
1000 people in the USA [1]. Epilepsy is a medical condition characterized by seizures or disruptions of
the electrical communication between neurons. Some epileptic seizures can be controlled with
medications while others require surgical interventions. In these cases, surgeons must decide how
much of the brain to remove or disconnect. Since our understanding of the inner workings of the brain
is still at its infancy, there are many cases in which surgical procedures do not resolve episodic
seizures.

This communication is aimed at assessing the relevance of the topology of the neuronal networks
and how it impacts the synchronization between many neurons. Based on accumulated experience
Refs. [2 — 5], it is hypothesized that some specific changes in neuronal networks are conducive to the
appearance of seizures, for example, a lack of synchrony, with an escalating noise spread over
extensive areas of the brain, can result in a frustrated dynamic state of neuron bundles. The goal is to
translate results into the clinic to improve decision-making and accuracy during surgical procedures.
Model and Results

The brain is considered as one of the most challenging complex systems to be understood. Thus,
models presented below are in agreement with methodologies used in complex systems. For instance,
we are interested in the interplay between anatomical and functional complex networks. Two models
of interest are solved for the sake of simplicity for model-designed networks: the Fitzhugh-Nagumo
model which accounts for the dynamics of connected neurons, and the Kuramoto model, which
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accounts for synchronization between different patches of cortical areas where neuronal networks are
sparse (see Table 1).

Fitzhugh — Nagumo model (microscopic picture) Kuramoto model (mesoscopic picture)

dv; v} de; J

E = V- ? — Wi + Iinter + Iext E = w;+ 2 Gijaijsin(ﬁj - 91)
dWl' j=1

SW = V; +a-— bWi

N
Linter = Z Gijai]'(lj )
j=1

Table 1: Equations defining both models to be explored in this communication. In the case of the Fitzhugh Nagumo
model, v represents the action potential of the neuron in the node (i), while w is the complement function. In the

case of the Kuramoto model, 0 is the phase of the (i) oscillator.

Fig. 1: Network configurations used in this communication. They are
representative of local clusters of neurons. The maximum number of
nodes was 128, and nodes were connected either through regular graphs
or scale-invariant, or random graph.

Examples of neuronal models
analyzed within this communication
are summarized in Fig. 1. For each
of the networks, the adjacency
matrix A = || ajj || is computed and
the weights for connections were
randomly generated. Weights were
contained in the matrices G and ¢
for each of the models. In each case,
topological measure as the vertex
distribution, centrality, clustering
coefficient,  network’s  shortest
distance, and  synchronization
parameters were computed.
Conclusions

Network topology influences the
ability of bundle of nodes to reach
the state of synchronization. A fair
indicator is the clustering coefficient.
The state of synchronization may

suffer from a phenomenon similar to the Braess paradox observed in road networks. Networks of
neurons with bridges are important because they might turn off the overall connectivity between
different areas of the brain and therefore influence the appearance of seizures. A comparison with real
epileptic brain networks obtained from EEG inverse signal processing, is planned for the future.
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Abstract: Geomagnetic storms are planet-wide disturbances of the Earth’s magnetic field, closely
related with solar activity events. In this work, we describe the response of our local ionosphere (as per
foF2-critical frequency, TEC-total electron content) to geomagnetic activity (ap index) for year 2015.
We found that for Equinox and Summer, the ionospheric parameters suffer a depletion from the quiet
reference, indicating a more active recombination process due to the presence of fresh molecular mass.
For winter conditions the ionospheric parameters increase over the quiet mean, corresponding with a
prevalence of atomic elements, resulting in a less predominant recombination process. These results
agree with previously published studies of mid to mid-low ionosphere.

Keywords: ionosphere; ionospheric storm; geomagnetic storm; solar activity

Author Contributions

Solar activity is the main source for disturbances of the geomagnetic field, which results in perturbations
of the ionosphere, a layer of the earth's atmosphere with a high concentration of ions and free electrons.
These disturbances are known to disturb technological system (i.e., navigation and communication
systems, power lines, generators, and transformers, satellites, etc.), in various degrees, depending on the
intensity of the ionospheric storm, geomagnetic location of the system, and technological awareness.

i — In this work, we study the response of

a B the ionosphere to disturbed events for

67 south Florida, year 2015. The quiet

c s 2mBmul w2 2?5 o . o . . lonospheric values were generated
50 _ S ——— from the International Reference
jz lonosphere (IRI), while the foF2
2 disturbed values are from the sounder
o ' : - at the Eglin Air Force Base (EAFB),
14 T and the TEC disturbed values and
i0 " al geomagnetic  ap-index from the

National Geophysical Datacenter. Six
events with ap > 100 (units of 2 nT)
were identified. Due to space
S e oo restrictions, only two examples are

Figure 1: Equinox event showing a depletion of TEC and foF2 values  offered,  exposing the  opposite
(negative phase). Quiet values in blue, disturbed in brown. seasonal ionospheric responses. For

[=JN SR
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example, Figure 1 shows the level of A R—
geomagnetic activity (ap-index, upper o i1tls

panel), quiet (blue) and  disturbed 7% i

(brown) TEC (expressed in 10 e/m?, . - o @ 2 7 ¥ | Bsa:Bewa

80

mid panel), and foF2 (expressed in
MHz, lower panel) for the period of
September 10-12, 2015 (Equinox).
Notice that the time scale at the bottom
of the figure is common for all panels. 16 —
In this figure it is easily observed that *; :

both parameters, TEC and foF2, show a

" TEC(IRI) -TEC(obs)

40

20

onNEO

consistent trend to lower values respect  sssscgssssgs328838388888338888¢888888
to the quiet conditions, a so-called o i:w:z;w ARRTETS ml:ml:: . i;;;; Sl
negative phase. All Equinox/Summer Figure 2: Winter event showing an increment of TEC and foF2
events display the same behavior, in full values (positive phase). Quiet values in blue, disturbed in brown.
agreement with previous results (i.e., Araujo-Pradere et al., 2006, 2002a) for equinox and summer
conditions, with the exception of the abnormal ionospheric behavior during the past solar minimum
(Araujo-Pradere, et al., 2011), but including the normal variability (Araujo-Pradere, et al., 2004).

A different picture is shown in Figure 2. Here, TEC and foF2 disturbed values are higher than the quiet
reference, commonly identified as a “positive phase”. This seasonal difference is explained by the
fundamental summer-to-winter circulation, which transports the molecular rich gas to mid and low
latitudes in the summer hemisphere over a day or two following the storm. In the winter hemisphere,
poleward winds restrict the equatorward movement of the composition bulge. Consequently, the altered
environment in summer depletes the F region midlatitude ionosphere to produce a negative phase, while
in winter midlatitude a decrease in molecular species, associated with downwelling, persists and
produces the positive storm (Araujo-Pradere et al., 2002b).
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Abstract: The Belousov-Zhabotinsky (BZ) reaction is a classical oscillatory reaction that is the subject of
many studies. One of its applications is to model other oscillatory processes, such as circadian rhythm. More
often than not, experiments done on people are impractical, thus requiring simulations or modeling to
enlighten the world on the unknown. A study of the effects of magnetic fields on the BZ reaction is presented.
Magnetic fields create a huge impact on our lives, so much so that without them we may not function properly.
It is not practical to expose people to diverse magnetic environments, such as outer-space, since an assay that
assesses this requires multiple readings as well as the ability to allow another person to do it. Therefore, the
Belousov-Zhabotinsky reaction, a Helmholtz coil, petri dishes, and a timer were used to provide clues as to
how magnetic fields affect oscillating reactions. Our results indicate that the BZ reaction is a good model to
replicate oscillatory biological reactions. Furthermore, the experimental conclusion is that reactions exposed
to strong magnetic fields will oscillate slower than those exposed to weak magnetic fields.

Keywords: oscillatory reactions, Belousov-Zhabotinsky reaction, magnetic field effect.

Introduction

Since the 1950’s the Belousov-Zhabotinsky reaction, otherwise known as BZ, has been employed
as a model to study biological related oscillating reactions.[1] One factor that plays a part in possible
changes in biological reactions, such as birds migrating or when a person falls asleep, involves the
magnetic field created by the earth’s core. Inversely, the lack of a magnetic field also causes
differences in the biological clock. Places without magnetic fields or a large difference in the strengths
of magnetic fields include outer space and other planets in the galaxy. Due to the fact that testing on
people or even animals is deemed unethical or not practical, the Belousov-Zhabotinsky reaction
provides the perfect solution. With this oscillating reaction and a Helmholtz coil, different magnetic
fields can be tested on this particular solution thereby allowing a simulation of a living being traveling
in space.

Methods and Results

The environment to which this experiment takes place in must
have minimal interference. Once familiar with the BZ reaction,
the solution can be portioned in order to minimize waste. The
apparatus should then contain a Helmholtz coil attached to a
DC power supply. Quickly after the solution is mixed, it is
placed in to a small petri dish and suspended directly in the

Fig. 1: DC power supply which is middle of the Helmholtz coil in order to insure magnetic field

connected to the Helmholtz coil. A petri . . s . . . .
dish is placed on top of a suspended flask uniformity within the mixture. From this point al! chemical
to ensure that the solution is directly in  wave fronts are recorded for the duration of the reaction.

the most uniform area.
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Fig. 2: The graphs are representations of the information obtained from using a sensor connected to an interface as an
average. The measurements were taken along the horizontal axis.

Although the Helmholtz coil creates an almost uniform magnetic field, the horizontal axis was
measured in order to find the most consistent area. This allowed the proper positioning of the petri dish
and ultimately ensuring that the solution had little to no interference. This was accomplished by using
graphing paper suspended within the Helmholtz coil and a sensor connected to an interface which
measured the magnetic field in Gauss.

Fig. 3: From left to right: Side by side Fig. 4: From left to right: Side by side comparisons

comparisons during a 5 volt trial where the left is during a 10 volt trial where the left is the assay and
the assay and the right is the control. The picture the right is the control. The picture on the left
on the left shows an acceleration of the shows a deceleration of the oscillating process of
oscillating process of the BZ reaction. the BZ reaction.

Conclusions

Considering that the magnetic field on Earth ranges roughly from 0.25 to 0.65 Gauss, the data from
this experiment suggests that reactions exposed to high magnetic fields will oscillate slower than those
exposed to lower magnetic fields. The varying magnetic fields affect the iron diffusion in the chemical
wave. The research done here with the Belousov-Zhabotinsky reaction is vital to understanding how
changes in magnetic fields effect the oscillating reactions within living organism, which could be
extrapolated to the potential colonization of other planets.
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Abstract: The Briggs-Rauscher (BR) oscillatory reaction is one of the more interesting and colorful
oscillatory reactions. It has surpassed the demonstration realm, as it has found use as a method to assess
antioxidant capacity. However, this application as an antioxidant assay is limited to water-soluble samples. In
the constant search for different, novel applications, we report the effects of various sample solvents on the
behavior of the BR reaction. Our investigation looked at how changes in the solvent used to dissolve samples
altered the time intervals of BR reaction’s oscillations. The solvents used were ethanol, isopropanol, 1-
propanol, acetone, and acetonitrile. Addition of ethanol had no effect on the BR oscillations. Isopropanol, 1-
propanol, and acetone shorten the oscillation time. A test using acetonitrile discarded solvent polarity effects.
Our results suggest that solvents that accelerate the enol pathway rate affect the oscillations of the BR reaction.
Finally, samples can be safely dissolved in ethanol and used in the BR reaction.

Keywords: oscillatory reaction, Briggs-Rauscher reaction, solvent variation, and enol pathway.

Introduction
The Briggs-Rauscher (BR) reaction is an oscillating reaction that changes between two cycles back
and forth until it reaches equilibrium. The two cycles the reaction oscillates between correspond to a
radical state and a non-radical state. The main reaction is:
103 +2H202 + CH2(CO2H)2 + H* =& ICH(CO2H)2 +2 02 +3H20 (Eql)
This main reaction can be broken down into two component reactions. The first component
reaction;
103 +2H202 +H" > HOI+203 +2H20 (Eq 2)
can occur via a radical or a non-radical process. When [I ] is low, the radical process dominates; when
[I'] is high, the non-radical process dominates. The BR reaction is mostly used as demonstration.[1]
Recently, Cervellati reported its use as a method to assess antioxidant capacity.[2] Application as an
antioxidant assay is limited to water-soluble samples. In this short communication we report the
effects of various sample solvents on the behavior of the BR reaction. Our results describe how
changes in the solvent used to dissolve samples altered the time intervals of BR reaction’s oscillations.

Methods and Results

A typical preparation of the Briggs Rauscher reaction was utilized.[3] When all stock solutions
were prepared the solvents were tested as follows. Take 5mL of the sodium iodate solution, 5mL of
starch solution, and 10mL hydrogen peroxide. Once a stir bar has been placed in a 100mL beaker,
start to mix the sodium iodate solution and starch solution in the beaker over a stirring plate. Then add
the peroxide; the solution turns amber yellow then dark blue. Start the timer when the first dark blue
color appears until the next dark blue appears. This is the oscillation time (usually 13-18 seconds).
This is also the control time for each trial. Repeat the step above and when the second deep blue color
appears, add 1mL of solvent solution. Measuring the time from the second blue to the third blue
appearance determines any solvent effects.

The solvents investigated were water, ethanol, 1-propanol, isopropanol, acetone, and acetonitrile.
Addition of water and ethanol had no effect on the oscillation time (Figure 1, left). Acetone, 1-
propanol, and isopropanol shortened the oscillation time (Figure 1, right). Acetonitrile had no effect
on the BR oscillation time.
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Fig. 1: (Left) Effect of ethanol on the oscillation time of the BR reaction. (Right) Effect of 1-propanol on the
oscillation time of the BR reaction.

Results can be understood analyzing the second component reaction:
HOI + CH2(CO2H)2, — ICH(CO2H)2 + H20 (Eq 3)

The dramatic change from amber to dark blue occurs as the iodide ion slowly is being produced and is
less than the HOI, and the excess HOI reacted with hydrogen peroxide allows for a conversion to the
iodide ion, creating the dark blue change. This is where the enol reaction mechanism takes place.

I~ + HOl + H* — I, + H,0 (Eq 4)

I2 + CH2(CO2H)2 — ICH(CO2H)2 + I + HY (Eq 5)

Leopold et al. suggested an intramolecular mechanism, featuring a six-member cyclic transition state,
is postulated to account for the results on the enolization of malonic acid (Eq 5).[4] We hypothesize
that sample solvents that disrupt the postulated mechanism will affect the BR oscillations. In the case
of 1-propanol and isopropanol, longer and branched alcohols disrupt the proposed mechanism. Two
suggested disruption pathways: De-stabilization of proposed six-member ring, and alcohol reaction
with iodide. Acetone can readily undergo enol reaction mechanism pathway, which has the effect of
adding more malonic acid. Finally, polarity can be discarded as a factor since acetonitrile did not
disrupt the BR oscillations.

Conclusions

Addition of ethanol had no effect on the BR oscillations. Acetone, isopropanol, and 1-propanol
shorten the oscillation time. A test using acetonitrile discarded solvent polarity effects. Our results
suggest that solvents that disrupt the enol pathway affect the oscillations of the BR reaction. Finally,
samples can be safely dissolved in ethanol and used in the BR reaction.
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Abstract: The Oyster plant (Tradescantia spathacea) is a fleshy or succulent perennial garden herb. It is
utilized for ornamental purposes in many tropical and subtropical climates. Medicinally, the plant is used
for colds, sore throat, whooping cough, nasal bleeding, and also as an anti-inflammatory. Oyster Plants
were grown and harvested from the organic garden at St. Thomas University. The different parts of each
plant — leaves, stems, roots and flowers — were separated, cleaned, and dried at 40°C. Specimens were
then grinded and prepared as extracts using maceration and Soxhlet extraction. All the extracts were
rotevapored and analyzed by thin layer chromatography (TLC) with different mixtures of polar and
nonpolar solvents. The spots were developed and visualized with iodine and UV light. Root and leaf
fractions contained the majority of organic compounds. The present work reports the best solvent for
extraction and the most effective conditions for TLC separation. Preliminary experiments testing ethanol-
containing extracts for anticancer properties are also discussed.

Keywords: medicinal plant, extraction, separation, chromatography, cancer, cytotoxicity

Introduction

Natural products from plants play crucial roles in human
life and are critical to the field of medicine. Plant components have
been shown to be valuable sources for anticancer drug discovery.t
Numerous studies have demonstrated that extracts from herbal
medicines or mixtures have anticancer potential in vitro or in
vivo.2® Recent data suggests Tradescantia spathacea inhibits
growth of a breast cancer cell line and affects Wnt/p-catenin
signaling.* In addition, phenolic and flavonoid contents present in
T. spathacea were recently reported to have antioxidant
activities.> The aim of our work is to isolate potential new
anticancer compounds from T. spathacea extracts through bioassay
guided fractionation.

Fig 1. Tradescantia spathacea,
an invasive plant species in
Florida, grown in an organic
garden at St. Thomas

Materials and Methods University.

All plants were grown under similar conditions. Solvents mixtures used for extraction
were: ethanol/hexane 3:1; ethanol/hexane 1:1; ethanol and hexane alone. The dry material was
extracted in one day using a Soxhlet extractor with ethanol and dichloromethane. Extracts were
analyzed through thin layer chromatography (TLC).
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MCEF7 breast cancer cells (American Type Culture Collection) were cultured for 24 hours
on 96-well plates in Eagle’s Complete Media: Eagle’s Minimum Essential Medium, 10% fetal
bovine serum, 1X insulin-transferrin-selenium, and 1X penicillin/streptomycin. Leaf extracts
prepared with ethanol/hexane 3:1, ethanol/hexane 1:1, and ethanol alone were solubilized in
DMSO and added to the cells 24 hours later. Three extract concentrations were screened: 200,
100 and 20 pg/mL. After 24 hours, the culture media was replaced with RPMI1640 (without
phenol red), 10% fetal bovine serum. A MTT cell viability assay was performed. Data from
extract-treated cells were compared to that obtained from untreated controls.
Results l

T A -

Preliminary data indicated that dichloromethane is a
better extracting solvent. Compounds were separated with
CH2Cl/Isopropanol 4:6 and with petroleum ether/acetone/ . A
cyclohexane 5:3:5. Numerous compounds of different :
polarities were found in roots and leaves (Fig.2). Preliminary
data from MTT assays indicated a trend of greater
cytotoxicity in 200pug/mL ethanol/hexane 3:1 leaf extracts Do . ;

a @
compared to untreated controls. ® ¢

. . Fig.2: TLC of roots / TLC of leaves
Discussion

Column chromatography was done to separate the main components with promising
results. More components were found in root and leaf extracts than stem and flower extracts. The
infrared spectra of solids isolated from leaf extracts suggested the presence of phenolic and other
polar compounds. Cytotoxicity assays are being replicated, and higher extract concentrations are
being tested. Once the data is assessed, extracts will be tested in cell-invasion assays to study
metastatic processes, and crude extracts with anticancer properties will be chemically
fractionated to isolate active compounds.
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Abstract: This communication provides a brief review of autism spectrum disorder (ASD), including
psychological perspectives and biological insights from whole brain, as well as cellular and genomic
studies. Our progress towards conducting a functional study on the role of DLGAP1 RNA transcripts
in human glutamatergic neurons derived from ASD and control, non-autistic, induced pluripotent stem
cells is also described.

Key words: autism (ASD), induced pluripotent stem cell (ipsc), neural progenitor cell (npc), DLGAP1

Introduction

Autism  Spectrum Disorder (ASD) is a
neurological condition characterized by two core
features: (1) impairments in social interaction
and communication and (2) the presence of
restricted interests and/or repetitive behaviors.
Spectrum refers to ASD’s numerous clinical
presentations, including variations in
intelligence, learning disabilities, compulsive
behavior, and speech deficits [1]. Studies in the
USA, Canada, South America, Asia, and Europe
identified ASD in 1-2% of their populations [2].
ASD is 4.5 times more common among males
than females [3].

Psychology research proposes that behavior
commonly associated with ASD results from
alterations in several cognitive processes, includ-
ing social cognition and global processing [4].
The Social Cognition Deficit theory describes
aspects of ASD as altered processing of human
stimuli, such as other people’s emotions, in
contrast to processing of non-human stimuli,
such as objects. The Weak Central Coherence
theory argues the general population is primed
for central coherence, integrating details in the
context of a global, meaningful whole. In
contrast, ASD individuals orient their cognitive
processing in a more detail-focused,
decontextualized, local manner. Lastly, the
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Complexity Theory suggests individuals with
ASD experience cognitive overload when
processing tasks of certain complexity.

From a biological perspective, several models
have emerged describing the neuropathology
of

autism [5]. Studies on brain volume and
gray/

white matter volume have led to a theory that the
brain of autistic individuals undergoes
accelerated growth during early childhood
followed by a deceleration in growth later in life.
MRI studies on functional connectivity support
the premise of global hyperconnectivity in the
brains of ASD individuals. Indeed, altered
neurotransmission, caused by an imbalance of
excitatory and inhibitory signaling during
development, is hypothesized to be an underlying
cause of autism.

In the brain, excitatory and inhibitory
signaling are primarily mediated by two
neurotransmitters:  glutamate and GABA.
Postnatally,  during  excitatory  signaling,
glutamate transmission results in depolarization
and excitation of the post-synaptic neuron.
Postnatally, GABA is inhibitory. Its post-
synaptic transmission results in
hyperpolarization, so a stronger signal is required
for future neural excitation. This inhibitory role
for GABA is a shift from its prenatal function as
an excitatory transmitter. Since  neurite
outgrowth is dependent on neuronal activity,
deficits in prenatal excitatory GABA signaling in
an individual with ASD could result in an initial
period of reduced neurite outgrowth. A postnatal
period of excitatory glutamate signaling could
then lead to an increased number of “local”
circuits, which are hyperactive, due to deficient
postnatal GABA inhibitory signaling. These
reinforced local circuits would later prevent the
elimination of superfluous synapses during
synaptic pruning [6].

On a genetic level, over 700 loci are
implicated in autism, highlighting ASD’s
complexity and heterogeneity [7]. Based on these
findings, approximately 25% of current autism
cases have an identifiable genetic cause.
Disruptions in several genes involved in synaptic
development and function, as well as cortical
neuron identity, have been associated with
autism [5,6].

A functional study of DLGAP1

Recently, whole transcriptome sequencing
was performed on cultured cortical neurons,
derived from the induced pluripotent stem cells
(ipscs) of individuals with autism and control,
non-autistic individuals [6,8]. Three Discs large
homolog-associated protein 1 (DLGAP1)
transcripts  were  differentially  expressed.
DLGAPL1 is a scaffolding protein, expressed in a
structure termed the post-synaptic density, in
glutamatergic synapses [9]. A 1.7 fold increase in
DLGAPL, a 193 fold decrease in DLGAP1
antisense 1, and a 1.51 decrease in DLGAP1
antisense 2 were observed in ASD neurons
compared to controls [6].

The aim of our research is to examine the role
of DLGAPL in autism biology. We will study
how reducing DLGAP1 antisense 1 and 2
transcripts affects ASD and control, non-autistic
glutamatergic neurons. While the functions of
these transcripts are unknown, one hypothesis is
that these non-coding RNAs negatively regulate
DLGAP1 protein-coding mRNA expression.
Based on the transcriptome data, we hypothesize
that reducing DLGAPL antisense transcripts in
control neurons will cause them to develop more
like autistic neurons. Conversely, decreasing
DLGAPL1 protein coding mRNA in ASD neurons
will ameliorate ASD phenotypes.

Currently, we are culturing ASD and control
human neural stem/progenitor cells differentiated
from ipscs, reprogrammed from skin biopsies. A
protocol, which mimics the steps of neurogenesis
during cortical development, was used to
terminally  differentiate  the cells into
glutamatergic neurons [6]. Visible differences
were observed in the morphology of ASD
neurons compared to control neurons. While we
are still characterizing these differences, our
findings support a previous report showing
significant changes in axon and dendrite length,
branch count, and process count between ASD
and control cultures [6].

To reduce DLGAP1 antisense 1 and 2 levels
in ASD and control neurons, we designed six
different short hairpin  RNAs (ShRNAS).
shRNAs reduce protein expression levels by
targeting complementary RNA for degradation.
Each shRNA was molecularly cloned into a
lentiviral vector, and the insertion was verified
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by DNA sequencing. Lentiviruses carrying the
shRNAs and a control shRNA, with no known
RNA target, were produced and titered.
Procedures were established to amplify DLGAP1
antisense 1 and 2 cDNA in preparation for
quantifying shRNA-mediated transcript
reduction utilizing real time reverse transcriptase
PCR.

Conclusion: Future experiments will transduce
the shRNA lentiviruses into ASD and control
cortical stem/progenitor cells. The cellular
morphology, differentiation, maturation, and
electrophysiology, as well as synaptic structure
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and function, of glutamatergic neurons will be
examined and quantified. This data will provide
valuable insight to the role of DLGAP1 antisense
1 and 2 in glutamatergic neurons during normal
development as well as in cases of ASD.
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Abstract: Organic fertilizers not only maintain soil fertility but enhance the biological activity of the soil,
which improve the efficiency of nutrient use by the plants. Vermicompost, a nutrient-rich organic fertilizer made
by composting earthworms can be used in the preparation of aqueous extracts known to increase crop yield and
plant health. Vermicompost was produced through cultivation of red wriggler worms (Eisenia fetida), a
common composting species and used in the preparation of aqueous fertilizing mixtures. Kale (Brassica
oleracea var. sabellica), a leafy vegetable known for its high nutritional properties, was grown in an organic
garden at St. Thomas University. Plants were fertilized with one of three vermicompost-based solutions
containing different combinations of organic additives, such as fish emulsion, corn syrup and/or a seaweed
blend. Mixtures were prepared weekly and applied, in 4 gal. doses to the plants in each study group twice a
week over the course of 10 weeks. Upon harvest, the height, wet weight, and dry weight of the plants were
measured. ANOVA and Tukey test analysis showed a significant positive effect on all vermicompost-treated
plants compared to the control. Kale plants receiving the mixture T1 (a combination of vermicompost and fish

emulsion) resulted in significantly greater height, and dry weight in comparison to the other treatments.

Keywords: Eisenia fetida; kale; vermicompost; worm tea

Introduction: For many societies around the
world, environmental and financial conditions
often present barriers to agricultural stability,
making the development of affordable and
reasonably manageable agricultural techniques
for such groups a complex process.
Vermicompost, a waste by-product resulting
from the breakdown of organic material by
earthworms, is among the most promising of soil
enrichment materials. Analyses have shown it to
be rich in various nutrients such as potassium,
nitrate, and calcium [1], as well as several
phytohormones [2]. Earthworms are generalist
organisms which serve as primary decomposers
alongside fungi and soil bacteria, and their
feeding behavior assists in the improvement of
soil quality through their tunneling (which helps
maintain an aerated environment conducive to
microbial and fungal growth) and the breakdown
of organic matter into vermicompost [3]. Eisenia
fetida, commonly known as the red wriggler
worm, is a popular composting species. The
cultivation of this species is a relatively
inexpensive process, and can be conducted under
a generous range of temperatures and conditions.
As a result, a scientific interest in the agricultural

potential of vermiculture has developed,
particularly regarding the use of solutions
derived from vermicompost, often referred to as
"worm teas."

Materials and Methods: Worms were housed in
a Worm Factory 360® vermicomposting unit.
They were cultivated using a substrate composed
of peat moss and shredded newspaper, and
covered with regularly dampened newspaper.
Chopped iceberg lettuce was provided on a
weekly basis. Kale was planted in raised mounds
in four independent beds containing a soil
mixture of 1 part organic soil: 1 part sand. Seeds
were planted one week prior to treatments.

All worm tea solutions contained 454 grams
vermicompost and 3 tbsp fish emulsion in 4
gallons of chlorine-free water. In addition,
Treatment 1 contained 3 tbsp unsulfured black-
strap molasses, Treatment 2 received 3 thsp dark
corn syrup, and Treatment 3 contained 3 thsp fish
emulsion and 400 mL seaweed solution. In
preparation of each fertilizer solution, compost
was weighed and wrapped in mesh fabric bags
which were tied with zip ties. Each fertilizer
treatment was churned using aeration pumps, and
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stored in plastic 5 gallon buckets. Treatments
were applied twice per week. Kale plants were
removed 9 weeks after initiation of treatments,
washed in water and their length was measured.
They were then placed in an incubator to dry at
70 °C for four days. Thereafter dry weight was
recorded. ANOVA and Tukey analyses were
performed on kale height data.

Results and Discussion: Kale plants receiving
worm tea solutions displayed significantly
greater height increase over the control group
(Fig. 1), pointing to the beneficial effects of
using vermicompost-liquid fertilizers
supplemented with additives. Treatment T1
resulted in a significantly greater height increase
over T2 or T3 (which produced results
comparable to one another). The average dry
weights for all fertilizer treatments showed a
notable increase over the control group,
particularly in the case of treatment T1 (Fig.2).
Treatment 1 contains unsulfured black-strap
molasses as an additive. Molasses serves as a
good source of carbohydrates, and is also high in
calcium, magnesium, iron, and potassium, as
well as in B-complex vitamins [4]. It is
commonly incorporated as fertilizer in organic
gardens because its high sugar content promotes
the growth of beneficial soil microbes [5].

Effect of Treatment on Kale
Height
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Fig. 1. Height of kale plants.

Effect of Treatment on Kale

Dry Weight
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Fig. 2: Dry weight of kale plants.

Conclusions: Treatment T1, which contained the unsulfured black-strap molasses additive, resulted in
the greatest height growth, as well as a greater average weight increase among all vermicompost-based

treatments.
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Abstract: Antioxidants help fight free-radicals, which are produced by stress and later can induce many health
problems. L-Ascorbic acid (Vitamin C) is a great antioxidant, and it can be found in a vast variety of fruits.
Additionally, vitamin C is marketed as an over-the-counter remedy for the common cold. This motivates our
desire to understand vitamin C’s antioxidant properties. This investigation presents the antioxidant capacity of
various fruits that are known to be sources of vitamin C, and their comparison to pure vitamin C using the
Briggs-Rauscher (BR) oscillatory reaction. The antioxidant species scavenge free radicals formed in the BR
reaction, lengthening the time intervals of the reaction’s oscillations; the higher the antioxidant capacity, the
longer the oscillation delays. The samples that were tested were: L-ascorbic acid, Sunny-D®, red grape juice,
white grape juice, pineapple juice with pulp, pineapple juice without pulp, mango juice, and kiwi juice. Pure
vitamin C could only be tested at low concentrations, as high concentrations completely interrupt the BR
reaction. Kiwi exhibited the best antioxidant capacity of the tested samples, followed by mango juice. The
antioxidant performance of orange juice resembled that of vitamin C the most. This result suggests that
vitamin C is the main antioxidant present in orange juice. The other fruits exhibited antioxidant performances
different to pure vitamin C. We ascribe these observations to the presence of other molecules, such as
flavonoids and tannins, which also show antioxidant capacity.

Keywords: antioxidants, oscillatory reaction, Briggs-Rauscher reaction, and vitamin C.

Introduction

Vitamin C (L-Ascorbic acid) is a great antioxidant present in many fruits. Consuming vitamin C
helps provide the needed antioxidant intake while also helping decrease the production of free radicals.
Antioxidants are very important when it comes to free radicals. Antioxidants help control the
production of free radicals. Free Radicals are blamed as the cause of many diseases, such as heart
disease, cancer, and diabetes. Lacking antioxidants in the body can become very dangerous because
the production of free radicals will increase and the chances of developing these diseases will also
increase. Antioxidants can be found in many fruits such as the ones that were tested. Antioxidants in a
daily diet may delay and even prevent cell damage that is caused by free radicals.

The Briggs-Rauscher (BR) reaction is an oscillating reaction that changes between two cycles back
and forth until it reaches equilibrium. The two cycles the reaction oscillates between correspond to a
radical state and a non-radical state. The BR reaction is mostly used as demonstration.[1] Recently,
Cervellati reported its use as a method to assess antioxidant capacity.[2] In this method, the presence
of an antioxidant increases the oscillation time in the BR reaction. In this short communication we
report the antioxidant performance of pure vitamin C by using the BR oscillating reaction.
Additionally, we determine the antioxidant performance of various fruit juices while also comparing
the results to a standard (vitamin C).

Methods and Results

A typical preparation of the Briggs Rauscher reaction was utilized.[3] When all stock solutions
were prepared the solvents were tested as follows. Take 5mL of the sodium iodate solution, 5mL of
starch solution, and 10mL 3% hydrogen peroxide. Once a stir bar has been placed in a 100mL beaker,
start to mix the sodium iodate solution and starch solution in the beaker over a stirring plate. Then add
the peroxide; the solution turns amber yellow then dark blue. Start the timer when the first dark blue
color appears until the next dark blue appears. This is the oscillation time (usually 13-18 seconds).
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This is also the control time for each trial. Repeat the step above and when the second deep blue color
appears, add 1mL of antioxidant solution. Measuring the time from the second blue to the third blue
appearance determines the antioxidant performance.

Concentrations above 2% of vitamin C completely disrupted the BR reaction. The reason for this
observation is that high vitamin C concentrations alter the BR mechanism, reacting with iodine. The
average slope of the orange juice was the most comparable to that of L-ascorbic acid, suggesting that
the main antioxidant species in orange juice is vitamin C (Figure 1). Sunny-D® seems to have a
higher slope than regular orange juice. Sunny-D® contains thiamin hydrochloride (vitamin B), as well
as other fruits. These factors contribute to why Sunny-D® has higher strength in antioxidant than
orange juice. Red grape juice had a higher level of antioxidant strength than white grape juice (Figure
2). Red grapes contain flavonoids which give them a higher antioxidant level. Juices with pulp also
contain flavonoids, which is why pineapple juice with pulp had higher antioxidant potency than
pineapple juice with no pulp. Mango juice and Kiwi juice are the fruits that have the highest slope
average. The reason being is both of these fruits contain beta carotene which causes them to have
higher antioxidant strength.

L-Ascorbic Acid (Vitamin C) ORANGE JUICE
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Fig. 1: (Left) Antioxidant performance of pure vitamin C. (Right) Antioxidant performance of orange juice.

GRAPE JUICE WHITE GRAPE
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Fig. 2: (Left) Antioxidant performance of red grapes. (Right) Antioxidant performance of white grapes.

Conclusions

The Briggs-Rauscher oscillating reaction is effective assessing antioxidant performance. When the
concentration of L-ascorbic acid is above 2%, it will completely stop the reaction. Kiwi had the
highest antioxidant strength of the fruits, but it could be due to the various vitamins Kiwi contains of
ethanol had no effect on the BR oscillations. In the future, we will test other fruits that are said to have

a high level of antioxidant performance, and possibly isolate the active components of the fruits.
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Abstract: The public’s demand for antioxidant supplements has increased recently. As more of these
supplements hit the market, an understanding of what makes a molecule a good antioxidant is paramount. The
aim of this research project is to evaluate the antioxidant capacity of several phenols and related derivatives
using the Briggs-Rauscher (BR) oscillatory reaction. The antioxidant species scavenge free radicals formed in
the BR reaction, lengthening the time intervals of the reaction’s oscillations; the higher the antioxidant
capacity, the longer the oscillation delays. In phenol structures, the amount of hydroxyl (OH) groups affects
the antioxidant capacity. By adding a hydroxyl group in a specific ring position, such as ortho or para, an
increase of antioxidant capacity was observed. Previous research supports that ortho substitution of an
electron donor increases the stability of the phenol radicals. Our results showed that meta substituted phenols
were the most active antioxidants. We rationalize this observation by considering the low pH (~2) of the
Briggs-Rauscher reaction. It was also noticed that a monophenol showed less antioxidant capacity than a
polyphenol structure. Finally, we observed that the number of OH substituent does affect the antioxidant
capacity.

Keywords: antioxidants, oscillatory reaction, Briggs-Rauscher reaction, structure-activity
relationship, and polyphenols.

Introduction

Free radicals (FR) and reactive oxygen species (ROS) been suggested as potentially being important
causative agents of aging and several human diseases such as cancer, inflammatory and degenerative
diseases, emphysema, central nervous system injury, and autoimmune disease. The use of antioxidants
for the prevention of damage caused by free radicals thereby assumes great importance for health and
traditional medicine. Currently, there are many products on the market which claim to contain
antioxidants.

The Briggs-Rauscher (BR) reaction is an oscillating reaction that changes between two cycles back
and forth until it reaches equilibrium. The two cycles the reaction oscillates between correspond to a
radical state and a non-radical state. The BR reaction is mostly used as demonstration.[1] Recently,
Cervellati reported its use as a method to assess antioxidant capacity.[2] In this method, the presence
of an antioxidant increases the oscillation time in the BR reaction. In this short communication we
evaluate the antioxidant capacity of several phenols by using the Briggs-Rauscher reaction. We also
determine structure-activity relationships within the tested phenol derivatives. A structure activity
relationship shows how the feature of a chemical structure relates to the biological activity related with
that specific chemical.

Methods and Results

A typical preparation of the Briggs Rauscher reaction was utilized.[3] When all stock solutions
were prepared the solvents were tested as follows. Take 5mL of the sodium iodate solution, 5SmL of
starch solution, and 10mL 3% hydrogen peroxide. Once a stir bar has been placed in a 100mL beaker,
start to mix the sodium iodate solution and starch solution in the beaker over a stirring plate. Then add
the peroxide; the solution turns amber yellow then dark blue. Start the timer when the first dark blue
color appears until the next dark blue appears. This is the oscillation time (usually 13-18 seconds).
This is also the control time for each trial. Repeat the step above and when the second deep blue color
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appears, add 1mL of antioxidant solution. Measuring the time from the second blue to the third blue
appearance determines the antioxidant performance.

Throughout our experiment there were some phenols that were tested that did not have any
antioxidant activity. Cinnamic acid, p-coumaric acid, and p-hydroxybenzoic acid, had minimal affect;
however, the oscillation delay was not consistent throughout the trial. SARs were present in each
phenol structure.[4] The phenol with the hydroxyl substituent in the meta position showed the greatest
antioxidant activity (Figure 1). Among the phenol derivatives, pyrogallol, and resorcinol were the
most active antioxidants. Since resorcinol has the hydroxyl group in the meta position, it exhibited the
most antioxidant activity. In the phenol acids, the most active antioxidants were caffeic acid and gallic
acid. Gallic acid contains 3 OH groups with a carboxylic acid attached directly to the ring. However,
caffeic acid showed to be more active than gallic acid even though it has two OH groups attached to
the ring. The studied polyphenol molecules contained aromatic and phenolic rings that possess some
patterns mentioned earlier, such as multiple OH substituents in specific positions. The most active that
was tested in this experiment was quercetin, which exhibited these specific patterns. Finally, some of
the samples lost antioxidant activity with exposure to air and light.
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Fig. 1: (Left) Antioxidant performance of hydroquinone. (Right) Antioxidant performance of resorcinol. The
steeper slope indicates more antioxidant activity.
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Conclusions

The Briggs-Rauscher oscillating reaction is effective assessing antioxidant performance. We
consistently observed that OH substituents affect antioxidant activity. Hydroxyls located in the meta
position exhibited the greatest antioxidant activity. In the future, we aim to develop a more
encompassing SAR for antioxidant molecules.
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Abstract: Different cultures from around the world have used plants from their natural surroundings to treat
different ailments. The action mechanisms of these natural remedies are diverse, yet many studies suggest
their antioxidant properties bring about their effectiveness. This project presents the determination of the
antioxidant capacity of selected plants, and comparing those results to a Trolox standard. The Briggs-
Rauscher (BR) oscillating reaction was used to determine the antioxidant capacity of the samples. The
antioxidant species scavenge free radicals formed in the BR reaction, lengthening the time intervals of the
reaction’s oscillations; the higher the antioxidant capacity, the longer the oscillation delays. The samples
consisted of aqueous and ethanolic extracts from the leaves of Annona muricata, Moringa oleifera, Petiveria
alliacea, Hamelia patens, and Gynura bicolor. To analyze the results we used the Relative Antioxidant
Performance (RAP), where the slopes of the samples were compared to the Trolox standard. Since most of
these leaves are traditionally used in teas, we hypothesized that the aqueous extracts would exhibit the highest
antioxidant capacity. Except for the aqueous extracts of Moringa oleifera and Petiveria alliacea, our
hypothesis was proven correct, with Hamelia patens showing the highest RAP. These results were attributed
to the solubility in water of the active antioxidant molecules versus their solubility in ethanol. These
observations suggest that antioxidant properties are present, and could be a plausible pathway to their
therapeutic properties. Furthermore, these extracts are complex mixtures of natural ingredients; therefore, we
should not dismiss any potential synergistic effects between different ingredients.

Keywords: antioxidants, oscillatory reaction, Briggs-Rauscher reaction, natural products,
Annona muricata, Moringa oleifera, Petiveria alliacea, Hamelia patens, and Gynura bicolor.

Introduction

Many plants that are used as natural remedies possess antioxidant properties. These plants contain
phytochemicals, which are non-nutritive plant chemicals that have protective or disease preventive
properties. Most phytochemicals have antioxidant activity and are suspected to reduce the risk of
developing certain types of cancer and other diseases related to reactive oxygen species (ROS). ROS
have been suggested as causative agents of aging and several human diseases such as cancer,
inflammatory and degenerative diseases, emphysema, and autoimmune disease. The use of
antioxidants for the prevention of damage caused by ROS thereby assumes great importance for health
and traditional medicine.

The Briggs-Rauscher (BR) reaction is an oscillating reaction that changes between two cycles back
and forth until it reaches equilibrium. The two cycles the reaction oscillates between correspond to a
radical state and a non-radical state. The BR reaction is mostly used as demonstration.[1] Recently,
Cervellati reported its use as a method to assess antioxidant capacity.[2] In this method, the presence
of an antioxidant increases the oscillation time in the BR reaction. In this short communication we test
the antioxidant capacity of aqueous and ethanolic extracts from the leaves of Annona muricata,
Moringa oleifera, Petiveria alliacea, Hamelia patens, and Gynura bicolor. Finally, we determined
their Relative Antioxidant Performance (RAP) using Trolox as a standard.

Methods and Results
A typical preparation of the Briggs Rauscher reaction was utilized.[3] When all stock solutions
were prepared the samples were tested as follows. Take 5mL of the sodium iodate solution, 5SmL of
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starch solution, and 10mL hydrogen peroxide. Once a stir bar has been placed in a 100mL beaker,
start to mix the sodium iodate solution and starch solution in the beaker over a stirring plate. Then add
the peroxide; the solution turns amber yellow then dark blue. Start the timer when the first dark blue
color appears until the next dark blue appears. This is the oscillation time (usually 13-18 seconds).
This is also the control time for each trial. Repeat the step above and when the second deep blue color
appears, add 1mL of sample solution. Measuring the time from the second blue to the third blue
appearance determines any solvent effects. All samples were dissolved in water or ethanol. Therefore,
we had an aqueous and an ethanolic solution for each sample. Using ethanol does not affect the BR
oscillations.[4]

Excluding Moringa oleifera and Petiveria alliacea, all of the plants’ antioxidant potency was
exhibited in the aqueous solution. Hamelia patens was shown to have the highest RAP value,
translating into containing the highest levels of antioxidant capacity compared to the other plants. The
aqueous solutions of Hamelia patens and Gynura bicolor showed a marked difference in antioxidant
capacity when compared to their ethanolic extracts. This observation suggests a high water solubility
of its antioxidant molecules. Annona muricata showed about the same antioxidant capacity for both
solvents. Both Annona muricata and Petiveria alliacea are currently studied by other groups for
potential cancer treatment alternatives. From our study we can suggest that antioxidants are part of
their promising effectiveness, but antioxidants are not the only pathway. We cannot discard the
presence of some phytochemicals in both water and ethanol extracts, while some are shown to be
exclusive to one or the other. Flavonoids are shown to be present in both extracts while tannins are
present solely in ethanol extracts. Rutin is an example of tannin present in Moringa oleifera, making
the ethanolic extract stronger in antioxidant activity.

The relative antioxidant performance (RAP) of the different plants was determined using Trolox as
a standard (table below). We measure the time the BR oscillation was delayed as a function of
increasing concentration; the higher the concentration, the longer the delay. A best-line fit produced a
slope for each of the samples.

Extract RAP Annona RAP Moringa RAP Petiveria RAP Hamelia RAP Gynura
muricata oleifera alliacea patens bicolor
aqueous 0.00381 0.00238 0.00152 0.0450 0.00647
ethanolic 0.00348 0.00378 0.00378 0.0218 0.000533
Conclusions

In general, aqueous solutions exhibited more antioxidant capacity than ethanolic solutions. The
water solubility of the antioxidant species affects the antioxidant capacity. In the future we would like
to test aqueous and ethanolic extracts for anticancerous activities, and produce more concentrated
extracts through a freeze-dry process.
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Abstract: Today’s health-conscious society consumes a wide variety of dietary supplements in order to
improve quality of life. An increasing number of these supplements are marketed as antioxidants. Therefore,
it is of great importance to understand the performance of these supplements as antioxidants. This
investigation presents the antioxidant capacity of several common dietary supplements using the Briggs-
Rauscher (BR) oscillatory reaction. The antioxidant species scavenge free radicals formed in the BR reaction,
lengthening the time intervals of the reaction’s oscillations; the higher the antioxidant capacity, the longer the
oscillation delays. The samples experimented, Beta carotene, Lutein, Quercetin, Folic Acid, and L-
Glutathione, all exhibit antioxidant activity. Trolox, a water-soluble form of vitamin E, was established as the
standard to assess each supplement’s antioxidant capacity. It was noted that the time delay within the BR
reaction oscillations was significantly affected with increasing concentrations of each substance. Also, sodium
iodate proved to be better than potassium iodate in the BR reaction, as precipitation was not a factor that
altered results in the BR reaction. In addition the antioxidant capacity was quantified by the calculation of the
Relative Antioxidant Performance (RAP), which measures the sample slope over the standard slope or the
slope of Trolox. Finally, we observed that exposure to light can affect the antioxidant capacity.

Keywords: antioxidants, oscillatory reaction, Briggs-Rauscher reaction, Trolox, and
supplements.

Introduction

An imbalance between free radicals (oxidants) and antioxidants, can potentially lead to disease such
as heart attack, Alzheimer’s disease, and tumors. Free radicals can lead to a variety of problems. In
particular, they react with — and damage — lipids, proteins and nucleic acids, including DNA. Our
marketplace is flooded with supplements marketed as antioxidants, but their purported benefits are the
subject of ongoing investigations.

The Briggs-Rauscher (BR) reaction is an oscillating reaction that changes between two cycles back
and forth until it reaches equilibrium. The two cycles the reaction oscillates between correspond to a
radical state and a non-radical state. The BR reaction is mostly used as demonstration.[1] Recently,
Cervellati reported its use as a method to assess antioxidant capacity.[2] In this method, the presence
of an antioxidant increases the oscillation time in the BR reaction. In this short communication we test
if the Briggs-Rauscher oscillating reaction can determine antioxidant performance. In order to do this,
we first established the use of Trolox as a standard for antioxidant capacity within the Briggs-Rauscher
reaction. We measured the antioxidant capacity of L-glutathione, folic acid, -carotene, and lutein, and
finally determined the Relative Antioxidant Performance (RAP) of the L-glutathione, folic acid, -
carotene, and lutein using Trolox as a standard.

Methods and Results

A typical preparation of the Briggs Rauscher reaction was utilized.[3] When all stock solutions
were prepared the solvents were tested as follows. Take 5mL of the sodium iodate solution, 5mL of
starch solution, and 10mL hydrogen peroxide. Once a stir bar has been placed in a 100mL beaker,
start to mix the sodium iodate solution and starch solution in the beaker over a stirring plate. Then add
the peroxide; the solution turns amber yellow then dark blue. Start the timer when the first dark blue
color appears until the next dark blue appears. This is the oscillation time (usually 13-18 seconds).
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This is also the control time for each trial. Repeat the step above and when the second deep blue color
appears, add 1mL of sample solution. Measuring the time from the second blue to the third blue
appearance determines any solvent effects. All samples were dissolved in water or water/ethanol
mixtures. Addition of ethanol does not affect the BR oscillations.[4]

Among the several testing methods available to determine the relative antioxidant activity of pure
compounds, plant extracts, drinks, etc., the Trolox Equivalent Antioxidant Capacity (TEAC) assay is
the most commonly used. We were able to establish Trolox as a standard for the BR reaction method
(Fig 1). It is noted that for the substances L-Glutathione, Folic Acid and Quercetin the concentration
greatly affects the level of antioxidant effect. Utilizing Lutein that had been stored in amber flasks
which protected it from direct light and limiting air exposure provided more consistent results.

Trolox with Sodium lodate
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Fig. 1: Effect of Trolox on the oscillation time of the BR reaction. A saturated ~ 1h€  relative  antioxidant
aqueous solution of Trolox was used. performance (RAP) of the

different supplements was
determined using Trolox as a standard (table below). We measure the time the BR oscillation was
delayed as a function of increasing concentration; the higher the concentration, the longer the delay. A
best-line fit produced a slope for each of the samples. Our observations show that quercetin has the
best antioxidant performance of the tested supplements.

RAP Lutein RAP B-carotene RAP L-glutathione RAP Folic acid RAP Quercetin
0.41 0.4 0.0009 0.61 2.31
Conclusions

The Briggs-Rauscher oscillating reaction is effective detecting antioxidant presence. The time
delay which represents the antioxidant strength significantly increases with increased concentrations.
Determining the Relative Antioxidant Performance (RAP) of the various supplements demonstrated
highest performance in Quercetin. Performing the Briggs Rauscher reaction with sodium iodate
provided more consistent results. Trolox can be used as a standard within the Briggs Rauscher
Oscillatory Reaction, but ethanol is a better solvent for it than water.

Conflicts of Interest

The authors declare no conflict of interest.

Acknowledgments

Authors want to thank St. Thomas University SRI 2016, and STEM-TRAC grant P03C110190.
References and Notes
1. Briggs, T.; Rauscher, W. An oscillating iodine clock. J. Chem.Educ. 1973, 50, 496.

2. Cervellati, R., Renzulli, C., Guerra, M. C., Speroni, E. Evaluation of Antioxidant Activity of
Some Natural Polyphenolic Compounds Using the Briggs-Rauscher Reaction Method. J. Agric.
Food Chem. 2002, 50, 7504-7509.

3. Shakhashiri, B.Z. Chemical Demonstrations Volume 2. 1985, Madison WI, USA: University of
Wisconsin.

4. Fernandez-Torres, L.; Trost, C.; Figuereo, A.; Roche, M.; Albertini, L. Solvent Variations of the
Briggs-Rauscher Reaction. In Proceedings of the MOL2NET, International Conference on
Multidisciplinary Sciences, 5 December 2016-25 January 2017; Sciforum Electronic Conference
Series, Vol. 2, 2016.



MOL2NET, 2016 (2), http://sciforum.net/conference/mol2net-02/stureus-01 1

Antioxidant capacity of selected teas and cocoa

James Hankemeyer, Kasey Rivera, Kelnisha Lightbourne, Sara Salamah, Luis C. Fernandez-
Torres”
School of Science, St. Thomas University, Miami Gardens, FL 33054, USA
*Author to whom correspondence should be addressed; E-Mail: Lfernandez-torres@stu.edu
Tel.: +1-305-474-6014; Fax: +1-305-628-6706.

Received: / Accepted: / Published:

Abstract: Diverse teas are consumed around the world for their calming, soothing effects. Many people
attribute curative properties to tea. The same can be said for cocoa, and its processed form chocolate.
Furthermore, these attributed health-giving properties are suggested to come from their antioxidant properties.
This study presents the determination of the antioxidant capacity of selected teas (Camellia sinensis) and
cocoa (Theobroma cacao), and comparing those results to a caffeine standard. The Briggs-Rauscher (BR)
oscillating reaction was used to determine the antioxidant capacity of the samples. The antioxidant species
scavenge free radicals formed in the BR reaction, lengthening the time intervals of the reaction’s oscillations;
the higher the antioxidant capacity, the longer the oscillation delays. The samples consisted of aqueous
preparations of Green tea, Black tea, Cocoa (pure powder), and Dark chocolate. To analyze the results we
used the Relative Antioxidant Performance (RAP), where the slopes of the samples were compared to the
caffeine standard. We hypothesized that the aqueous preparations of the samples would exhibit antioxidant
capacity. Our hypothesis was proven correct, with green tea showing consistently higher RAP than
decaffeinated green tea, and dark chocolate exhibiting slightly more antioxidant capacity than pure cocoa
powder. Black tea proved to be less antioxidant than green tea. These observations suggest that antioxidant
properties are present, and could be a plausible pathway to their attributed health-giving properties. Finally,
these preparations are complex mixtures of natural ingredients; therefore, we should not dismiss any potential
synergistic effects between different ingredients.

Keywords: antioxidants, oscillatory reaction, Briggs-Rauscher reaction, tea, and cocoa.

Introduction

Antioxidants are speculated to positively affect the health of humans in regards to certain reactions
that take place within the body. Tea (Camellia sinensis), such as Green Tea and Black Tea, is
speculated to have antioxidants present, which help remedy certain ailments. Certain health benefits
have been attributed to consuming cocoa (Theobroma cacao) and dark chocolate due to its purported
antioxidant presence. Antioxidants help control the production of free radicals. Free Radicals are
blamed as the cause of many diseases, such as heart disease, cancer, and diabetes. Lacking
antioxidants in the body can become very dangerous because the production of free radicals will
increase and the chances of developing these diseases will also increase.

The Briggs-Rauscher (BR) reaction is an oscillating reaction that changes between two cycles back
and forth until it reaches equilibrium. The two cycles the reaction oscillates between correspond to a
radical state and a non-radical state. The BR reaction is mostly used as demonstration.[1] Recently,
Cervellati reported its use as a method to assess antioxidant capacity.[2] In this method, the presence
of an antioxidant increases the oscillation time in the BR reaction. In this short communication we test
if the Briggs-Rauscher oscillating reaction can detect presence of antioxidants. Furthermore, we
determine the Relative Antioxidant Performance (RAP) of chocolate and tea.

Methods and Results

A typical preparation of the Briggs Rauscher reaction was utilized.[3] When all stock solutions
were prepared the solvents were tested as follows. Take 5mL of the sodium iodate solution, 5SmL of
starch solution, and 10mL 3% hydrogen peroxide. Once a stir bar has been placed in a 100mL beaker,
start to mix the sodium iodate solution and starch solution in the beaker over a stirring plate. Then add
the peroxide; the solution turns amber yellow then dark blue. Start the timer when the first dark blue
color appears until the next dark blue appears. This is the oscillation time (usually 13-18 seconds).
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This is also the control time for each trial. Repeat the step above and when the second deep blue color
appears, add 1mL of tea or chocolate solution. Measuring the time from the second blue to the third
blue appearance determines the antioxidant performance.

The different dilutions of the antioxidant containing samples show different levels of antioxidant
performance. Certain brands of Black teas and green teas also exhibited remarkable antioxidant
presence. Green tea consistently showed higher antioxidant capacity than black tea. We ascribe this
observation to the higher degree of oxidation of black tea (less antioxidants present). Dark chocolate
showed better antioxidant capacity than cocoa. This is plausible due to the processing and addition of
ingredients to make chocolate.

The relative antioxidant performance (RAP) of tea was determined using caffeine as a standard.
Our observations also suggest that caffeine is not the only antioxidant species in green tea, as the RAP
for green tea is greater than 1. The observation of a higher RAP for decaffeinated black tea versus
regular black tea is somewhat confusing. We attribute this result to using two different brands of tea.

slope of sample
slope of standard

RAP =

Slopes Slope of Slope of Slope of

of Black Green Decaf

Caffeine Tea Tea Tea
Trial 1 7 45 13 124 RAP of RAP of
Trial 2 6 45 145 124 Black RAP of Green
Trial 3 4.1 15.5 123  Tea Decaf Tea
Average 6.5 4.4 14.3 12.4 .67 1.90 2

Conclusions
The Briggs-Rauscher oscillating reaction is effective assessing antioxidant performance. Chocolate,

cocoa, and tea affect the reaction, confirming their antioxidant activity. Determining the Relative
Antioxidant Performance (RAP) of the green tea using caffeine as a standard showed the green tea has
consistently better antioxidant performance than decaffeinated black tea and regular black tea. Using
the RAP of cocoa in comparison to caffeine as the standard, the dark chocolate showed to have a better
antioxidant performance than the cocoa. Our future aims are to perform additional runs with new
samples in order to corroborate the decaffeinated tea data, and isolate and test the other active
ingredients in tea and cocoa.
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Abstract: Coffee (Coffea arabica) is one of the most consumed drinks in our society. It is grown in many
regions around the world, developing different flavors and aromas. Its active ingredient, caffeine, is sought
after for its stimulating properties, and purported therapeutic effects. This study presents the determination of
the antioxidant capacity of coffee, and the assessment of those results using a caffeine standard. The Briggs-
Rauscher (BR) oscillating reaction was used to determine the antioxidant capacity of the different coffee
samples. The antioxidant species scavenge free radicals formed in the BR reaction, lengthening the time
intervals of the reaction’s oscillations; the higher the antioxidant capacity, the longer the oscillation delays.
The samples consisted of caffeine (5%), and freshly brewed samples of espresso coffee (1%), decaf (1%),
Costa Rican coffee (5%), Cuban Split Pea Blend (1%) and Jamaican Blue Mountain Coffee (5%). All samples
show antioxidant capacity. To analyze the results we used the Relative Antioxidant Performance (RAP),
where the slopes of the samples were compared to the caffeine standard. Jamaican Blue Mountain Coffee
exhibited the highest RAP at the 5% dilution; Cuban blend was the highest RAP at the 1% dilution. To further
examine the Cuban blend, we tested roasted split peas (10%), and they showed no antioxidant capacity. These
observations suggest that antioxidant properties are present in coffee, and could be an explanation to its
attributed health-giving properties. Finally, brewed coffee is a complex mixture of natural ingredients;
therefore, we should not dismiss any potential synergistic effects between different ingredients.

Keywords: antioxidants, oscillatory reaction, Briggs-Rauscher reaction, coffee, and caffeine.

Introduction

Free radicals (FR) and reactive oxygen species (ROS) been suggested as potentially being important
causative agents of aging and several human diseases such as cancer, inflammatory and degenerative
diseases, emphysema, central nervous system injury, and autoimmune disease. The use of antioxidants
for the prevention of damage caused by free radicals thereby assumes great importance for health and
traditional medicine. Currently, there are many products on the market which claim to contain
antioxidants. One of those is coffee, widely consumed around the world. Its active ingredient,
caffeine, is sought after for its stimulating properties, and purported therapeutic effects.

The Briggs-Rauscher (BR) reaction is an oscillating reaction that changes between two cycles back
and forth until it reaches equilibrium. The two cycles the reaction oscillates between correspond to a
radical state and a non-radical state. The BR reaction is mostly used as demonstration.[1] Recently,
Cervellati reported its use as a method to assess antioxidant capacity.[2] In this method, the presence
of an antioxidant increases the oscillation time in the BR reaction. In this short communication we test
if the Briggs-Rauscher oscillating reaction can determine antioxidant performance. Furthermore, we
determine how the various coffee blends, Costa Rican Coffee, Jamaican Blue Mountain, Cuban Split
Pea Blend Coffee, and decaffeinated Coffee, affect the BR reaction. Finally, we determine the
Relative Antioxidant Performance (RAP) of coffee using caffeine as standard.

Methods and Results

A typical preparation of the Briggs Rauscher reaction was utilized.[3] When all stock solutions
were prepared the solvents were tested as follows. Take 5mL of the sodium iodate solution, 5SmL of
starch solution, and 10mL 3% hydrogen peroxide. Once a stir bar has been placed in a 100mL beaker,
start to mix the sodium iodate solution and starch solution in the beaker over a stirring plate. Then add
the peroxide; the solution turns amber yellow then dark blue. Start the timer when the first dark blue
color appears until the next dark blue appears. This is the oscillation time (usually 13-18 seconds).
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This is also the control time for each trial. Repeat the step above and when the second deep blue color
appears, add 1mL of coffee solution. Measuring the time from the second blue to the third blue
appearance determines the antioxidant performance. All the coffee samples were dark roast, and were
brewed using the espresso method.

The different dilutions of the antioxidant containing samples show different levels of antioxidant
performance. The Jamaican Blue Mountain Coffee showed the best antioxidant performance at a 5%
scale. The Cuban Split Pea Blend coffee showed an antioxidant performance at a 1% scale.
Independently we roasted and grounded split peas to discern any antioxidant contributions. The split
peas had little effect on the antioxidant performance of the Cuban-Split Pea blended coffee.

The relative antioxidant performance (RAP) of coffee was determined using caffeine as a standard.
We measure the time the BR oscillation was delayed as a function of increasing concentration; the
higher the concentration, the longer the delay. A best-line fit produced a slope for caffeine and for
each of the samples. Our observations suggest that caffeine is probably the main antioxidant species in
coffee, but not the only one present.

slope of sample

RAP =
slope of standard
Slopeof Ig|ope of Slope of |Slope of
Jamaican
Slope of |g4e Costa Slope of [Slope of |Cuban Split
Caffeine [Mountain [Rican coffee decaf Split Pea |Peas
Trail 1 0.6 6.3 1.3 3.2 0.8 6.74 0.08
Trail 2 0.7 7 4.6 2.1 2.8 6.14 0.22
Trail 3 0.65 7 3.1 4.3 1.4 7.04 0.18
Average 0.65| 6.766667 3 3.2| 1.666667 6.64 0.16
Jamaican
Blue Costa Cuban
Mountain |Rican Coffee |[Decaf Split Pea [Split Pea
RAP 10.41 4.62 4.92 2.56 10.22 0.25
Conclusions

The Briggs-Rauscher oscillating reaction is effective assessing antioxidant performance. The
varieties of coffee tested affect the reaction, confirming their antioxidant activity. Caffeine could be
used as a standard to determine the Relative Antioxidant Performance (RAP). Our future aims are to
the other ingredients in each coffee to see if they have an impact on the antioxidant performance.
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Abstract:

Agriculture is a viable option in the Amazon so long as the technologies used generate social,
environmental and economic benefits without changing the ecology of the system. In the Amazon region,
different studies have been carried out that show the distribution, geographical presence and incidence
of different parasitic genera that affect cattle. The objective of this study was to evaluate the association
between protozoa and age in cattle in free grazing con