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Bioinformatics and High Performance Computing Research Group

UCAM

UNIVERSIDAD CATOLICA
DE MURCIA

Founded in 1996

Welcome to the website of the Bioinformatics and High Performance Computing Research Group (BIO-HPC). Our multidisciplinary research group
is based at the Catholic University of Murcia (UCAM, South East Spain). We work in the exploitation of High Performance Computing Architectures
(Supercomputers, GPUs) for the development, acceleration and application of bioinformatics applications. We deliver and apply an improved
integrated computational-experimental strategy for the discovery of bioactive (drugs, fungicides, cosmetics, food technology, etc) compounds with
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Second Series December, 1926 Vol. 28, No. 6

The Nobel Prize in Physics 1933
Erwin Schrodinger, Paul A.M. Dirac

P H Y S [ C A L R E V I E W The Nobel Prize in Physics 1933 was awarded jointly to Erwir

Schrédinger and Paul Adrien Maurice Dirac "for the discovery of new
productive forms of atomic theory."

THE

AN UNDULATORY THEORY OF THE MECHANICS
OF ATOMS AND MOLECULES

By E. SCHRODINGER
ABSTRACT

The paper gives an account of the author’s work on a new form of quantum
theory. §1. The Hamiltonian analogy between mechanics and optics. §2. The
analogy is to be extended to include real ““physical” or “undulatory' mechanics
instead of mere geometrical mechanics. §3. The significance of wave-length;

3

Transferencia de tecnologia en el contexto del descubrimiento de compuestos bioactivos; ; Como vender servicios de modelado molecular?

Prof. Dr. Horacio Pérez Sanchez -
TIf: (+34) 968 27 88 19 — hperez@ucam.edu



UCAM UNIVERSIDAD CATOLICA
DE MURCIA

@ Nobelprize.org

The Official Web Site of the Nobel Prize w Educational D Video

Home Nobel Prizes and Laureates Nomination Ceremonies

. The Nobel Prize in Chemistry 2013
NObel Pnzes and % Martin Karplus, Michael Levitt, Arieh Warshel
Laureates

| Chemistry Prizes s € 2013 2

The Nobel Prize in
e e Chemistry 2013

Summary

Prize Announcement
Press Release
Advanced Information
Popular Information

Greetings

» Martin Karplus
» Michael Levitt
» Arieh Warshel

Harvard University Photo: Fisch Photo: Wikimedia
All Nobel Prizes in Chemistry Martin Karplus Michael Levitt o
S Arieh Warshel
All Nobel Prizes in 2013
The Nobel Prize in Chemistry 2013 was awarded jointly to Martin Karplus,
Michael Levitt and Arieh Warshel “for the development of multiscale

models for complex chemical systems".

4

Transferencia de tecnologia en el contexto del descubrimiento de compuestos bioactivos; ; Como vender servicios de modelado molecular?

Prof. Dr. Horacio Pérez Sanchez -
TIf: (+34) 968 27 88 19 — hperez@ucam.edu



UCAM UNIVEF;)S;[;;:{IJ)R(C:?&TOLICA
DRUG DISCOVERY PROCESS

A S T —

4 SI 6 ?17

'. . \
2 i
!3:" -, .
WAe/(ndh Vi
Identity Optimize Preclinical Clinical Appmval &
Lesd Lead Trials Trials
Target Molecules Molecules
L | e— § m—— | — | | —

_ Discovery (2-10 years)
_ Preclinical (lab & animal) testing

Phase | (20-30 healthy volunteers
check for safety, dosage)

Phase 1| (100-300 patient volunteers
check for efficacy, side effects)

_ FPhase 11 (1000-1500 patient
volunteers chack long-run drug use)
- FDA review & approval

Postmarketing
testing
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Molecular encapsulation of flavonoids with cyclodextrins
(Collaboration with Estrella Nuiez, UCAM)

K= 5700 M1

Kaempferol

B

2

~Myricetin
K= 740 M1

Hesperetin
K= 1123 M1

Naringenin
Chalcone

K= 184 M1

* Molecular modeling for the understanding interactions and encapsulation phenomena
» Efficient identification of new, high affinity guest molecules of cyclodextrin

* Modeling of modifications of cyclodextrins
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FOOD SCIENCE: The inhibitor effects of bioactive compounds binding to
hepatic HMGCR: in vivo study and molecular modelling
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- DRUG DISCOVERY
- COMPUTATIONAL CHEMISTRY
- ARTIFICIAL INTELLIGENCE (ELM)

o - ARTIFICIAL
X INTELLIGENCE JOINT
UNIVERSITY OF ICELAND (RANDOM FOREST, GA' EA) \ APPLICATION
TO NILS
PROJECT
‘Q - HIGH PERFORMANCE (15%SUCCEss RATE)
@ } wdp|  COMPUTING
I iP(- - SUPERCOMPUTING (COORDINATED
INFRASTRUCTURE BY UCAM)
Universidad é, - ARTIFICIAL
/2 de Aicant INTELLIGENCE
(NNET, SVM) SUCCESS!!!!
€€£€ and

supercomputing resources
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GLOBAL MARKET FOR ANTICOAGULANT DRUGS

4

$ Millions

2011

2012

2017

[ United States

B Europe

] Japan

[ Rest of World
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PREDICTED INTERACTIONS AFTER VIRTUAL SCREENING FOR HIT COMPOUNDS

in-silico screen (ZINC database)

Heparin (Kd = 273 nM) » TMI (Kd=45nM)

J. Navarro-Fernandez, H. Pérez-Sdnchez, |. Martinez-Martinez, |. Meliciani, J.A. Guerrero, V. Vicente, J. Corral, W. Wenzel, (2012) “In-silico
discovery of a compound with nanomolar affinity to antithrombin causing partial activation and increased heparin affinity”, Journal of
Medicinal Chemistry (in press). DOI: 10.1021/jm300621j
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GLOBAL FUNGICIDES MARKET (2005)

Total Market Value 2005 =% 8916 m

MNon-Crop; 10.1
Triazoles; 20.3

other Multisite; 3.8
Phthalimides:; 4.2

Inorganics; 4 .4 other Azoles; 5.0

other DMs ; 0.8
Morpholines; 3.0

Dithiocarbamates: 6.5

Fhenylamides; 2.8 ¢
Benzimidazoles : 3.8 '\

Carboxamides: 2.9
Oicarboxamides; 2.6

Strobilurines; 15.3

Anilinopyrimidines; 2.2
others; 12.4
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DISCOVERY OF FUNGICIDES

Cds - Of T — Uiy %
i 1

Bcbot2
STC1

This compound should
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BOTRYDIAL Collaboration with

University of Cadiz

Prof. Isidro Collado

14

Transferencia de tecnologia en el contexto del descubrimiento de compuestos bioactivos; ; Como vender servicios de modelado molecular?

Prof. Dr. Horacio Pérez Sanchez -
TIf: (+34) 968 27 88 19 — hperez@ucam.edu



€€€, RESEARCH FUNDS (UCAM)

P

BIOINFORMATICS
AND HIGH _ﬁ2 62
PERFORMANCE — [ + V(x)] ¢(x) = Ey(x)
COMPUTING 2m ox T
RESEARCH GROUP — e ey
NOWLEDGE
GENERATION DISCOVERY OF
DRUGS

FUNDAMENTAL
RESEARCH

blogia en el contexto del dé

{e )
.
:_;'
e
S~
\\\\‘
T~
O S
3 )\ >
. .
& 5
- VW2 s e o™

UNIVERSIDAD CATOLICA
DE MURCIA

UCAM

SUPERCOMPUTER

CONTRACT
BASED MOLECULAR
MODELING SERVICES

TECHNOLOGY

APPLIED
RESEARCH

TRANSFER

Prof. Dr. Horacio Pérez Sanchez -
TIf: (+34) 968 27 88 19 — hperez@ucam.edu

oactivos; ¢ Como ven




UCAM

a9y United States

12y Patent Application Publication

Wenzel et al.

US 20110218788A1

(10) Pub. No.: US 2011/0218788 A1l
(43) Pub. Date: Sep. 8, 2011

(54) METHOD AND SYSTEM FOR DETERMINING
THE SOLVENT ACCESSIBLE SURFACE
AREA AND ITS DERIVATIVES OF A
MOLECULE

Wolfgang Wenzel. Weingarten
(DE); Horacio Emil
Perez-Sanchez, Karlsruhe (DE):

(75) Inventors:

i

KARLSRUHER INSTITUT
FUER TECHNOLOGIE,
Karlsruhe (DE)

(73)  Assignee:

(21) Appl. No.: 13/039,874
(22) Filed: Mar. 3, 2011
(30) Foreign Application Priority Data
Mot 4, 2010—(BP)- ..o 10002203.7

Publication Classification

(51) Int.CL
GO06G 7/58 (2006.01)

(52) US.CL i ans s sssaan e T03/12

(57) ABSTRACT

A computer-readable storage medium encoded with com-
puter-readable program code for causing a compulter 1o per-
form a molecular dynamics simulation for determining the
solvent accessible surface area of a molecule (M) with respect
to atomic coordinates, wherein the molecule (M) comprises a
plurality of atoms, a sphere (B,) is assigned to each atom, and
each sphere (B,) comprises a radius (p,) and a center position
(r,). The program code includes instructions for: determining
for each sphere (B) all neighbouring spheres (B,) that inter-
sect with the sphere (B): defining a set of one or more con-
tours (C ), such that all intersecting circles of sphere B with
spheres B, intersect on the surface of sphere B: determining
for each contour (C_ ) an area enclosed by the contour (C ),
wherein the contour (C_,) includes the area on the surface of
said sphere (B) that is enclosed by one or more arcs (a,, a,,a;)
resulting from an intersection of the surface of said sphere (B)
with one of the surface of one intersecting sphere (B,) or the
surfaces of a plurality of intersecting spheres (B, ) that have an
overlapping intersection area on the surface of said sphere
(B): determining the solvent accessible surface (S) of said
sphere (B) as the surface of said sphere (B) subtracted by the
area comprised by all contours (C,,) on the surface of said
sphere (B); and determining the solvent accessible surface
area of the molecule (M) based on a sum of solvent accessible
surface areas (8,) of the spheres.

UNIVERSIDAD CATOLICA

DE MURCIA
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UNIVERSIDAD CATOLICA
DE MURCIA

UCAM

) AR YRR
o European
Patent Office
Office européen
dos brewts (11) EP 2 505 202 A1
(12) EUROPEAN PATENT APPLICATION
(43) Date of publication: (51) IntCl:
03.10.2012 Bulletin 2012/40 AG1K 31/6615(2006.01)  AG1P 7/02(2006.01)
AG1P 9/10 (2006.01)
(21) Application number: 11002649.9
(22) Date of filing: 30.03.2011
(84) Designated Contracting States: * Meliciani, Irene
ALATBEBGCHCYCZDEDKEEESFIFRGB 76137 Karlsruhe (DE)
GRHRHUIEISITLILTLULV MC MKMT NL NO + Wenzel, Wolfgang
PLPTRORS SESISKSMTR 76356 Weingarten (DE)
Designated Extension States: * Martinez-Martinez, Irene
BA ME 30108 Murcia (ES)
* Navarro-Fernandez, José
(71) Applicants: 30108 Murcia (ES)
« Karisruher Institut Fiur Technologie (KIT) * De La Calle, Javier Corral
76131 Karlsruhe (DE) 30506 Murcia (ES)
* Universidad De Murcia + Garcia, Vicente Vicente
30003 Murcia (ES) 30009 Murcia (ES)
(72) Inventors: (74) Representative: Miiller-Boré & Partner
+ Péréz-Sanchez, Horacio Patentanwailte
76185 Karlsruhe (DE) Grafinger Strafie 2

81671 Miinchen (DE)

(54) D-myo-inositol 3,4,5,6-tetrakisphosphate to modulate thrombin/antithrombin activity by
heparin binding

(57)

The present invention relates to D-myo-inositol

3,4,5 6-tetrakisphosphate for use in activating anti-
thrombin in a patient as well as to a pharmaceutical com-
position containing D-myo-inositol 3,4,5, 6-tetrakisphos-

phate for use in recovery of antithrombin activity in pa-
tients with antithrombin deficiency or in prophylaxis for a
disease associated with increased blood clotting.
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EMAIL CAMPAIGN V4 SCRIPT

No answer

!

1st email
“‘Recall
attention”

Answer

:

Can | contact you research group'’s

director?

| am interested in your research

o How can | get more
information?

o Do you offer your research
services to other research

groups/companies?

...? (ADD)
...? (ADD)

Kind reminder
after 3 days

Send them info:

- website link !
No interest / - slides !
We do notunderstandyourse ces .

We already have those service

Yes, | am the research dlrectof\*: rrange phone

i meeting with Horacio

>
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CONTRATOS FIRMADOS COMO GRUPO DE INVESTIGACION PARA
PRESTACION DE SERVICIOS A UNIVERSIDADES Y EMPRESAS

» COMPANIA BIOTECH CALIFORNIA (USA)
* Descubrimiento de aplicaciones terapéuticas de un compuesto de origen marino

+ GRUPO DE INVESTIGACION DE UNIVERSIDAD ESPANOLA

* Obtencion de informacion sobre mecanismo de accion de un nuevo compuesto
en enfermedades relacionadas con la medula espinal

* SPIN-OFF PROCEDENTE DE CENTRO DE INVESTIGACION ESPANOL
* Analisis de resultados de encapsulacion de farmacos mediante proteinas de
origen vegetal
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DIFICULTADES PRINCIPALES QUE TIENE UN GRUPO DE
INVESTIGACION PARA ACERCARSE A EMPRESAS

« DESCONOCIMIENTO DEL LENGUAJE DE LA EMPRESA
* NECESIDAD DE INTERMEDIARIOS CON EXPERIENCIA

* DIFICULTAD PARA FUNCIONAR CON ELTIMING DE UNA EMPRESA
* NECESIDAD DE RECURSOS SUFICIENTES PARA PODER ACOMETER PROYECTOS

* LOS GRUPOS DE INVESTIGACION NO SON TOMADOS EN SERIO POR LA
MAYORIA DE LAS EMPRESAS
» NECESIDAD DE CREACION DE UNA SPIN-OFF
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UCAM | " oigmingirones
= Coordination action in EU FP7 (grant agreement no. 609491)

Technology transfer projects (TTPs)

= TETRACOM’s major new instrument

" TTP model:
= Bilateral project between a university partner U and
a company partner C
® Typical duration: 3-12 months

® C intends to purchase or license a particular
existing technology (e.g. a SW tool ora HW IP
block) from U, normally along with some services
(porting, training, )

" TETRACOM provides partial funding

technology, services

university company
partner partner

funding, (manpower)
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technology, services

university company
partner

funding, (manpower)

L BIOINFORMATICS AND ARTIFIAL
3 | HIGH PERFORMANCE INTELLIGENCE
F Y 7‘} COMPUTING TALENTUM (SME)
\=. RESEARCH GROUP http://aitalentum.com
(UCAM) a

http://bio-hpc.eu

|« CONTRACT RESEARCH BASED
{  MOLECULAR MODELING
. SERVICES

TALENTUM

BIOTECH
http://www.talentum-biotech.com

* FAST DELIVERY TIMES !!!
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