EXPLORING BIODIVERSITY FOR HEALTH

CONSERVACION DE LA

«BIODIVERSIDAD

Symposium Del Sur al Mundo en 2030, Buenos Aires 12-13



EXPLORING BIODIVERSITY FOR HEALTH gblodlverslb

enwrorl}fr;]ent}; ﬂr{ib_g_""".,,r——

NORTE Informe Millennium 2000 SUR
WHO/UN/BM

Palses Pobres en Biodiversidad Paises Ricos en Biodiversidad

Valor de la Biodiversidad PIB mundial

&
ECOSYSTEMS

ﬁ.NDgﬁUMﬁN SNG B AR RN, S
WE II"EEI;ENF ' FET 2 | [ , . .- "._ : "T:.:.'_ y . mn.::ln"lu.lu;:: u;mmm

- h— ﬂl

:._ ._.

Symposium Del Sur al Mundo en 2030, Buenos Aires 12-13



EXPLORING BIODIVERSITY FOR HEALTH bio

environment Eseims-

=g

Exploracién de la Biodiversidad
Obtencion de medicamentos

Entre 1983 y 1997

» el 43% de los antibioticos y antitumorales
» | 39% de todos los medicamentos aprobados

fueron derivados de productos naturales.
n,

Los productos naturales

han sido consistentemente §

la fuente mas productiva
de medicamentos

All new chemical entities, 01/1981-04/2006,
by souree (M) 1184).

W - 4% B-14%

5= /MM - 10%

WD - 23%
5-30%

B ......Biglogical

M ._....Natural product

WO ....Derived fram a natural product and is usuzlly a
semisysnthetic madification

5 ......Totally synthetic drug, often found by random
screening, modification of an existing agent

5+ _....Made by total synthesis, but the pharmacophore is/f
was from a natural product

Vo......Vaccine

MM ... Natural product mimic

-
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Exploracion de la Biodiversidad
Tablillas de Nippur 4.000 a.C.
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‘o Revelaciones
Observacion de Cultura popular ft]
animales misticas

[ e J Exploracion de la Biodiversidad
Hasta 1800

L
Extractos,
Lociones, Elixires

Efecto
Terapéutico

PLACEBO M REAL
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[ Me-too

Laboratorios
Farmacéuticos
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Extractos Plantas
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Principios Activos

Exploracion de la Biodiversidad
Hasta 1980

.
o

[ Efecto Terapéutico

‘r‘[ Sintesis quimica

¥

F ™
Principios Activos
Sintéticos
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Experimentos
animales in vivo
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Drug Discovery
Desarrollo de nuevos medicamentos

* Muy lento (15 afios)

e Muy complicado (Fases)
¢ Muy costoso ($ 100 M)

* Muchos pacientes (1000)

Aszay Lead
b develop- )" > Hitto-lead |Optimiz-  |Pre-clinical )Phase| | ooo¢ | Phase | Phase
selection ke SCrEENS it I B i

e o
Discovery Development
] 2 4 & 8 10 12 14 G
Year

-
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REVOLUCION GENOMICA REVOLUCION HTS

Exploracion de la Biodiversidad
OGM Revoiucfdn Bforecnofo’g‘c'ca Screening masivo farmacoldgico

Proteinas recombinantes
Recursos Genéticos

RETO PARA LOS PAISES DEL SUR RICOS EN BIODIVERSIDAD
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EXPLORING BIODIVERSITY
The Search for New Medicines

Exploring Biodiversity in the Philippines

By RICHMOOI MAY 25, 2011 5:52 PM

NIH Small Molecule Repository . v O
(]

Weicome to the NIH SMR Online Store

HOME SETS

Welcome!

NIH SMR is offering compound subsets for screening by
qualified applicants. Leam More

? Browse Sets Now E’

New to NIH SMR 7 Already Registered 7

X Register Here @sign in I

NIH SMR Externalization

Site Overview 120
Program .

MLPCN
The Molecular Libraries Program (MLPCN), funded by the 8
W NIH National Center for Advancing Translational Sciences s
Lokl (NCATS), offers public sector biomedical researchers A

i access to the large-scale screening capacity necessary to

Book Shelf identify small molecules that can be optimized as chemical 2
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Connect wrth Fogarty

m About Fogarty Funding Opportunities Global Health Resources Fogarty Programs m

4ome > Fogarty Programs > Biodiversity (ICBG)

* All Programs

® Programs by Acronym

» Biodiversity (ICBG)

* Bioethics

* Brain Disorders

® Chronic Diseases Research

» Chronic Diseases Research
Training

» eCapacity

» Ecology and Evolution of
Infectious Diseases (EEID)

» Emerging Global Leader

» Emerging Epidemic Virus
Research Training (Guinea,
Liberia, Sierra Leone)

» Environmental and Occup
Health (ITRECH)

® Framework Innovations

* Fulbright-Fogarty Fellows
and Scholars

* GEOHealth

» Global Health Fellows and
Scholars

International Cooperative Biodiversity ] ¢ | ]in]+]

Groups (ICBG)

Status: Closed

Announcement(s)

+ Expired announcement: Limited Competition: Irtemnational Cooperative Biodiversity
Groups (U19) (RFA-TW-13-001)

Eligibility
» Individuals with expertise in any area relevant to the RFA from U.S. institutions of higher
education or other U.S. nonprofit institutions are invited to apply.
« Interdisciplinary teams should be assembiled and must include collaborators from

institutions in biodiverse LMICs. See the RFA for more information on these
partnerships.

Program Overview

NIH and the National Science Foundation (NSF) support to International Cooperative
Biodiversity Groups (ICBG) program to address the interdependence of biodiversity
exploration for potential applications in health, with investments in research capacity that
support sustainable use of these resources, the knowledge to conserve them, and equitable
partnership frameworks among research organizations in the U.S. and low- and middle-
income-countries (LMICs). LMICs are defined as low or middle income countries in the
World Bank list of economies.

- P

Biodiversity project
receives Nagoya
funding

An NIH-supported
biodiversity project in
Panama will receive $1
million as the first award
under the Nagoya
Protocol Implementation
Fund

Related News

« Grantee news: Foes can
become friends on the
coral reef
Georgia Tech news.

ICBG

FAS (NSF y el NIH-Fogarty International Center
7 subproyectos en 11 paises (regiones tropicales)
Proyectos de 400.000 USD-700.000 USD, 5 afios

Control total del conocimiento generado, en
custodia en Universidades de los USA

Las muestras son entregadas a empresas privadas
biofarmaceuticas para que realicen los estudios
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The International Cooperative Biodiversity Groups (ICBG) Program

A US Government funded effort to promots equitable sharng of biodversity benelis in e
conttext of mieprated research amd development owand drug discovery, bodiversily comservalion

arl ecorames development.

Figure 2. Agreement Structure - Suriname ICBG

“irainia Polviechnic
Institute and State University
sMissouri Botanical Garden

23;::1::5 «Bristol-Myers Squibb
Contract
«Congervation International
*Bedriil Genessmiddelen
Voorziening Suriname
Benefit-sharing «Sarramacca Tribe
Agreement «Consarvation Internaticnal-Suriname

sUniversity of Surinarme Herbarium
«Suriname Foresl Service
STINASU

Purdue Univ. Hansen's Disease Canter

Inst. de Recursos
Biclogicos de Argentina

L

Unhwarsity of Arizona

Univ. Nacional
de la Patagonia

Vyeth-Ayerst!
Amarican Cyanamid Co.

Univ. MNacional
de Maxico

Pantifica Uiniv.
Catolica de Chile

Figure 3. Agreement Structure - African ICBG

=Smithsankan

Research and
Development
Contract
Benefit-sharing +African ICBG
Agreement
Haalars Ass

“Waller Reed Army Instilule of Research

~Bioresources Development and
Conservation Programme

*Participating Villages and

“University of Yaounde
*University of Nigeria, Nsukka
*University of Ibadan

Institution

Trust Fund

ocialons

Figure 4. Agreement Structure - Peru ICBG

Universidad Peruana
Caystano-Heradia

/ University

Universidad
Biological
San Marcos Collecting
Agreament

Washingtan Agreement

License

Option
honsanio - Searle
Pharmmacsutical Co.

Know-how
License

Aguaruna
Pacples
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Box 1. Types of Benefits to Source Country Partners from Bioprospecting Agreements

Royalfies - A percentage of earnings from commercial sales by the licensing pariner may be agreed upon in the
initial agreement, or the agreement can specify a range and require the parties to negotiate the final rate on a case
by case basis. Some issues to consider in royalty structures include: a) relative contribution of partners to invention
and development: b) information provided with samples; ¢} novelty or rarity of sample organisms.

Advance payments - Access fees may take the form of lump-sum or milestone payments, per sample fees, payment
for re-supply of samples, or in-Kind contributions of equipment, training, medicines, etc.. Advance payments are
valuable for establishing trust funds that can provide immediate benefits o stakeholders.

Equipment, training and infrastructure - Commercial partners or non-profit funding organisations may provide
resources 1o help build the capacity of source country pariners 1o execute current or future needs for bioprospecting
research, medical care, biodiversity management, etc..

Priority research areas - Agreements can require that locally important, but understudied, diseases and
indigenous therapies will be investigated by comimercial and other scientific partners. Additionally, they can focus
specimen collections and identification on gecgraphical areas or biological groups that are high priorities for
conservation needs.

5 afos de duracion

11 regiones con 15 paises (organismos)
10.000 muestras cada pais

30 subproductos por muestra

50 resintesis por subproducto

TOTAL LIBRERIA : 225.000.000
compuestos/5 anos

Total pagos : 500.000 USD por organismo/5
anos

Total por compuesto : 30 USD

Screening por dia: 125.000 compuestos
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HOME PROJECT + PARTNERS MEDIA + PARTHERSHIPS

l'\LE; G
Venomics

173,000 | 40,000,000

Venomous animals | Venom proteins

e _i = | £ Dorningo 12 de kil de 2015
CIENCIA Y TECNOLOGIA
Un ‘extrae 5.700 protei ‘es facil dar con
de ponzonas de 203 animales vas moléculas
para fabricar medicamentos para convertir
contra ¢l dolor, la diabetes o el cincer en farmacos
‘Las muestras

proceden de las
selvas de la Guayana
vy la Polinesia francesas

2 Francesas Se busca veneno
que cure

o Eshitad e i 9
ias con su corres-

1 Alemana

o,
JANE PRATS Valenca - pépido con, propcdadcs s ziﬁf@mﬁg
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supported through the Severth Sl e e e Ene e w“:.,*z‘;:.zt;:a‘::m
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leccionadas, un € ﬂlﬂ se regula ol mnerumh{-a
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srom

Inr-  tencinlmente relevantes. El obje:  de ellos pmemen. =_1=m
tivo: oblener de enda proteina  plo, en las enl
scleccionada su ARN secuencio  diovasculares.

Frarmewark Prograre (FPT HEALTH), e T
2011-2015 SEEEC S
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ASTRAZENECA AND GRIFFITH UNIVERSITY, BRISBANE, QUEENSLAND, AUSTRALIA

AstraZeneca is one of the world's leading
pharmaceutical companes with over 12,000 people
warking on the Research and Development of new
medicines for treating human health. AstraZeneca
scientists invesligate new lreatments for cancer,
infection, pain and cardiovascular, respiratory,
inflammation, gastro-intestinal and central nervous
system diseases as well as others,

Griffith University, Brishane and the Queensland
State Goverament entered into an agreement with
AstraZeneca in 1993, This set up a Natural Product
Discovery laboratory in  Brisbane; specifically
located o take advantage of the intellectual strength
in Brisbane and the proximity to the unigue natural
environment of Queensland - the rainforest and reef,
Australiaisone of the twelve mega-diverse countries
and is a party to the Convention on Biodiversity.

The agreemenl was set up in compliance with the
Biodiversity laws of the State of Queensland and
the Australian Federal Government™. These laws
encourage the Conservation of Biodiversily and
the sustainable use of natural products, and they
further encourage Access and Benefit Sharing.
Some general principles include:

® Give effect to CBD & other international obliga-

tions

= Facilitate ecolegically sustainable aceess and use
® Enable fair and equitable sharing of benefits

= Ensure use of traditional knowledge undertaken
with cooperation and approval of holders of such
knowledge

» Enhance biodversily conservation and value

= Facilitate continued non-commercial research

» Integrated inte biotechnological develapment pali-
cies and strategies

Under the agreement, Griffith University retains

tatallastual aeanasby siakbe with AsteaTannss hauins

the active ingredient(s) and identify the chemical
structure(s).

The active ingredient is usually not suitable te develop
as a medicine but is a lead for creating different
chemical structures for exlensive pharmacological
investigation.

Since the collaboration commenced, the Natural
Product Discevery laboratory has tested ever 35,000
specimens from plantand marine environments. These
specimens have been collected wia contracts with
the Queensland Herbarium and with the Queensland
Museum as well as from other sources.

Benefits for Griffith University,
Queensland and Australia

Theagreementand associated funding has established
a world-leading research facility in the area of
natural product discovery. This facility has lured
several leading Australian researchers back to their
homeland.

s

Natural Product Research institule, Brishane.
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Centro de Excelencia en Investigacion de
Medicamentos Innovadores en Andalucia

Medicamentos Innovadores
a partir de Productos Naturales de
origen microbiano

Colecciones 2000-2008
.Terrestr'es

@ Marinag __~—_ _
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Pharma
Mar

About PharmaMar Patients YONDELIS® Science & Innovation Shareholders and Investors Newsroom Careers

World leader in the development
and commercialization of anticancer/drugs of marine origin
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MMV Discovery Portfolio 2008 - Fourth Quarter

‘ LEAD GEMERATION

HTS Workup, S5K
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-
.. p: DHODH, BroaGanzyma

Medicines for Malarla Venture

HDAL, Browcl Geruyrne
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[ Conocimiento Cientifico} [ Casualidad ]

!

Laboratorios
Farmacéuticos

[ Analisis Estructural Bioinformatica }

Diana

Quimica TErapéutica Ensayos in vitro ]
Combinatoria

HTS

Exploracion de la Biodiversidad
LIGANDO-RECEPTOR Revolucion

[ Anélisis Estructural J\ /[ Bioinformatica ] H}gh-rhroughput Sfreenfng
HITS

[ Quimica ]/' ,\[ Ensayos in vitro }

Combinatoria
LEAD

MOLECULA ACTIVA

DESARROLLO
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High Throughtput Screening Drug Discovery Technology

In the 20 years since High Throughput Screening Drug Discovery Technology (HTS-DD) has been
implemented it has become universal within the pharmaceutical and biotech industries as the major
approach to identify novel prototype molecules for new targets.

It has also spawned a billion dollar industry that supports the increasing demands for speed, capacity,
efficiency and cost effective screening of vast libraries of compounds.
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Traditional HTS

Target to Lead
Tarpet Chaice

!

Reagent Procurement 4—— Biochemical-based assay development and validation
Screcning collections ———  Traditional HTS implemeriation
Diata capture, Storage and Aralysis
One HIT for the Target

b

One LEAD

Phenotypic HTS

Phenotypic to Lead
Cellular End Point Cholce

|

Reagent Procurement #——=  Cell-based assay development and validation
Screening collections ——  Phenotypic HTS implementation
Data capture, Storage and Anatysis
MOA ——————» One HITs for one target (known and unknown)

.

One LEAD

1998-2000 2004
TARGET chaice NANOTECNOLOGY
l HTS centers
- High investment
ASSAY VALIDATION fastienls 55 REALENTS g l
l Nannbioassays
IMPLEMENTAT] Nanadispensing
Bl s ool eompgun: 20 5748 wed Manghandling
l 3 LIBRARY Hm'ﬂhg
DATA CAPTURE, STORAGE l
AND ANALYSS
Contionl 0,3 %
l Lot epmpmine el 01
Cost HT: S40.000% Carst HIT = 40,000 §
1/105 HiTs > |LEADS
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Biological Activity High Throughput Screening Drug
Discovery Technology

2006

Hiological Activity Cholce

|

Reagent Procurement = Human Matrix- bazsed assay development and validation

Siological Activity to Lead

Biological Activity HTS-DD enables
the direct assessment of compound
action simultaneously on a several

Screening collections = Biological Activity HTS implementats . : :
st s and specific pathways in a specific

human matrix, either than a defined
target or adefined end point.

Data BINARY capture, Stommpe and Analysis

v

MOA ———  Sevenal HITs for several targets (known and unknewn)

R

LEAD ] LEAD 2 LEAD 3 {or mone)
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A partir de 48.500 productos (small molecules, péptidos,

extractos de plantas) procedentes de librerias de organismos
publicos y privados :

ASINEX (Rusia)
SPECS (Holanda)
Strategic Alliances MAGELLAN (USA)

¢ Vilapharma [_\ T mu.,‘.,.niéﬁ.?ﬁf w BIOMAR-ZELTIA (ESpaﬁa)

\ N LIPPSO (Espana)
@mmgm Screening .. | UlIC (Espaiia)

. LG ! _aptutt Universidad de Sofia (Bulgaria)
_~  Center Development « Universidad de Plovdiv (Bulgaria)
(Cirrus),,...........| BAS (Academia Bulgara de Ciencias)

Strategic Product Development

Libraries
;& ~
LFPso ‘.Chemotargets

Se descubrieron 218 nuevos HITS de areas de la Trombosis,
hemostasia, oxidacion y cancer. Rindiendo 13 leads
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Competitive advantages comparison

HTS BASED TYPE OF CAPACITY CORRELATION PROVIDES MO TYPE T HiGH COST EFFICIENCY COSTPER
METHOD L] INTERACTION TO In wive DATA TO OF PERSONNEL | INVESTEMENT {reagent/ [HITS par NEW HIT
DISCOVER conditions DRIWVE RESULT REQUIRED IN HTS wall) 100.000
HEW CLINICAL FACILITIES compounds )
TARGETS PHASES
Antificial
Traditional or] Known | environment YES YES $1.00 $540.000
Biochemical | Target {buffers) NO NO NO Known| Numeric (large HTS with {50.30 1HIT (5$40.000
{Nigand datasats) nanatach nianobach) nanalech)
binding})
Known Artificial MNumearic|
Phenctypic | cellular | environmeant NONYES NONYES MO Un andfor NO/YES YES $2.00 $540.000
pathway| (cedl culture) known| Binary HTS with (50.30 1HIT (540,000
nanalech nanotech) nanotech)
Matural
Biological | Known | environment Un NO
Activity activity (blood, YES YES YES known| Binary NO HTS wic $0.05 450 HITs $100.00
plasma, LCR) nanotech

-
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High-Throughput Screening Drug Discovery

Obtencion de medicamentos

k13

Primera proteina humana
recombinante de Factor Tisular Activo

Geneticamente Modificado

TT-173 sterde lyophikied powder_ Single wie wal contasmg 5 o of toty |
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25 M USD investment (public and private)
10 years from inception and 5 after product patent
Preclinical, PhI and PhlIa finished
Protocol of PhIIb/III approved

Out-licensing of TT-
173 (2015-

I—

2016)

ment

Aszay Lead
A devalop- | Hit-to-Lead ) Optimiz-
selection SCIEENS it

e Phase Phase Phase
>Fr&-l::l|mcal >F‘hase| >IIA > B > n >

LT -
Discovery Development
] 2 4 & [0 12 14 |G
Year

40 x return in 10 years for private investors
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TT-173

Antihemorragico tépico universal
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Reto Tecnoldgico del Siglo XXI

Plant/animal observation DNA /gene isolation
Drug Discovery
Desarrollo de nuevos medicamentos Collection of compounds Identify new pefential
* Muy lento (15 afios)
e Muy complicado (Fases)
e Muy costoso ($ 100 M) Screen fnrﬂdam]fy Determine gene
s Muchos pacientes (1000) therapeutic protiens sequence
:;'e“;}m >%?bp— >$§ens )Hit-toLsad>§lE§miz— >Pra-clini|:al >F‘hasel )::a“ >|FI’;““ )ﬁlms >
= e 7 Sy -
Discovery Development
SUSTAINABLE PRODUCTION
0 2 4 G 8 10 12 14 16
Yaar
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Plant/onimal observation DNA /gene isolation
Collection of compounds |dentify new potential
Screen for [/identify Determine gene

therapeutic protiens sequence
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Facultad de Agronomia de la UBA

Departamento de Biceconomia , Politicas Pdblicas y Prospectiva del Programa
—e de Agronegocios v Alimentos.

(] LTI BIOPHARMA
LTI Biopharma S.A.

Empresa Biotecnologica Argentina especializada en las tecnologias del
. l High-Throughput Screening Drug Discovery (HTS-DD)

Actividades Académicasy
Empresariales

® (Cursos de postgrado en Bionegocios

® Programa de Becarios y Tesis Doctorales
® Proyectos de I+D

® Proyecto Darwin
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PROJECT DARWIN

EXPLORING BIODIVERSITY WITH

HIGH-THROUGHPUT SCREENING DRUG DISCOVERY TECHNOLOGIES

FOR HEALTH

-
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Management

LTI Biotech-Biopharma is a private biotech company specialized in HTS-DD and has a two-tier management structure consisting of the
Consulting Board of Scientific Directors and Executive Management.

The Consulting Board of Scientific Directors is composed by Prof. Dr. Fernando Goldbaum (former President of Agencia Nacional de
Promocidn Cientifica y Tecnoldgica del Ministerio de Ciencia y Tecnologfa of Argentina) and Prof Dr. Fernando Vilella (Professor of

Agronomy Faculty of Buenos Aires University, Dept of Bionegocios).

Executive Management, in turn, has responsibility for the company's daily operations. The two bodies are separate, and no person serves as
a member of both.
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Biological Activity High Throughput Screening Drug
Discovery Technology

LTI BIOPHARMA's HTS PLATFORMS

"We have created five different families of HTS including thirteen platforms”

Hemostasis Platforms™ Thrombogenicity TumorPlatforms™
Whole Blood FibriCoag™
Plasma FibriCoag™ Tumor-associated TF activity™ =
Aty Iof Somipex TuTn:Iu“r‘Gnil-madIIhdhl:rrnlzﬂy of Pm;m"‘
Platelet Adhesion and Aggreqgation Tomia Plasmin/MMTs

Tumor cell-mediated PAI-1/uPA/UPAR activity™

SchizoReceptor Platform™ } [ Alzheimer’s Disease Platforms™ }

[ D2/5H1A/mGlu2 receptors platform™ ” “‘E‘&f"ﬁ":’; n

[ AntioxidantPlatform™ ]

CIO-CD platform™
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(Myers et al. Nature 403, 853-858, 2000).

TABLA 1. Especies estimadas e identificadas

Especies Estimadas Identificadas % lden
S nseclos o~ 8.750.000 1.025.000 /ﬁw
> Bacterias y Arqueos _" 1.000.000 4.000 \ 0,4% {

Virus 4.000 1.550 38,75%
Protozoos 200.000 40.000 20%
Nematodos y Gusanos 400.000 25.000 6,25%
Moluscos 200.000 70.000 35%
Crustaceos 150.000 43.000 28,6%
Otros organismos 250.000 110.000 44%
Peces 35.000 27.000 77,14%
Aves 10.000 9.700 97%
Mam’feros 4.809 4.650 97%
Anf bios 4.780 4.780 100%
Plantas 320.000 270.000 84,3%
@ 1.500.000 72.000 / 4,8%\
Algas 400.000 40.000 10%
TOTAL 13.800.000 1.800.000 \ﬁé
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Conflicto Bioquimico

Guerra Bioquimica
Dos organismos vivos

e Enzimas

e Péptidos

* Hormonas

e Neurotransmisores
e Activadores

¢ |nhibidores

e MiRNA

¢ SiRNA

e HRV's

Supervivencia Bioquimica
Un organismo vivo y su medio hostil

-
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Partnering & Crowdfunding

® Raising funding privado y publico
® Campanas de Crowdfunding locales y globales
® Partnering entre paises ricos en biodiversidad

Maria Alejandra Pérez Bisbal . MA
Global Partnership Development Director

mariabisbal@Iltibiotech.com
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