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Group of the
Biotechnological
and Pharmaceutical
Industries of Cuba.

The pharmaceutical and biotechnology sectors in Cuba have a
worldwide reputation thanks to their high standards of innovation
and quality. BioCubaFarma, the business group that represents the
sector, is made up of 34 companies, which in turn have 61 produc-
tion lines and more than 20,000 employees. BioCubaFarma has a
consolidated international presence, with exports to more than 40
countries.

The main products in its portfolio are biopharmaceuticals for the
prevention and treatment of different diseases, such as cancer, in-
fectious diseases, cardiovascular diseases, diabetes, as well as diag-
nostic reagents and medical equipment. In addition, it has a wide
portfolio of projects in different stages of development, both for
human health, as well as animal and agricultural use. The high sci-
entific level of human resources in the Cuban biopharmaceutical
industry guarantees the quality and competitiveness of its projects.

The Mariel Special Development Zone (ZEDM) is contributing sig-
nificantly to the growth of the sector through its regulatory frame-
work, favorable for those international companies wishing to in-
vest in research-production facilities with high added value. The
Portfolio of Opportunities for Investment offers several options to
be inserted as an investor in the companies of the new biopharma-
ceutical hub of that Special Zone.

CONTACTS

Dr. Normando E. Iznaga Escobar, PhD

DIRECTOR OF COMMERCIAL POLICY, BUSINESS DEVELOPMENT
AND INTERNATIONATIONAL COLLABORATION. BIOCUBAFARMA.
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+537 6438513/ +53 5280 7579
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HEBERPROT-P

A UNIQUE PRODUCT FOR THE TREATMENT OF DIABETIC FOOT
ULCER AND REDUCTION OF THE RISK OF LIMB AMPUTATION.

HOST INSTITUTION: Centro de Ingenieria Genética y Biotecnologia (CIGB).
E-mail: merardo.pujol@cigb.edu.cu / Web site: http://gndp.cigb.edu.cu

GOAL

Development of a product for
the treatment of DFU and re-
duction of the risk of limb
amputation.

DESCRIPTION

Heberprot-P  product is a
pharmaceutical composition
containing human recombi-
nant epidermal growth factor
(hreceGF) in an injectable for-
mulation, used by intralesion-
al administration, locally into
the wound, for the treatment
of diabetic foot ulcer, to ac-
celerate the healing of deep
and complex ulcers, either
neuropathic or ischemic.

Previous preclinical evidenc-
es showing efficacy in the
neurogenic ischemia and
protection of peripheral tis-
sue have been demonstrat-
ed. On the rationale that
EGF can enhance healing of
chronic  wounds following
repeated local infiltrations,
between 2000 and 2008 var-
ious clinical trials, including
clinical trials phase I, Il and
lIl were conducted in Cuba
with proven safety and effica-
cy in more than 300 patients.

Heberprot-P is registered in
Cuba since 2006, and includ-
ed within the National Medical
Formulary since 200/ and
approved for commercial-
ization. Upon starting the na-
tional extension, the product
has been applied to more than
270,000 DFU patients among
Cuban and foreign people to
date; 120,000 in a National
Program of Comprehensive
Care to the patient with dia-
betic foot ulcer in Venezuela.

So far, Heberprot-P has been
registered in 23 territories all
over the world. Commer-
cial Agreements have been
signed with foreign compa-
nies for the European Union,
Colombia, Brazil, Algeria,
Mexico, China, Russia and the
Gulf and Middle East, among
others. Clinical trial phase |
for the DFU (Wagner's classi-
fication | & II) under European
good clinical practices fin-
ished in Cuba with very good
results. In addition, a clinical
trial phase Il finished in Spain,
in patients with diabetic foot
ulcers in compliance with Eu-
ropean GCPs.

THERAPEUTIC AREA:
Cicatrization

PATENT STATUS

‘Use of a novel formulation and
a method of treatment to pre-
vent amputations due to diabet-
ic foot ulcers”. Granted in: Aus-
tralia, China, South Korea, Cu-
ba, Europe, United States, Hong
Kong, India, Mexico, Russia, Sin-
gapore, South Africa, Malaysia,
Ukraine, Indonesia, Argentina,
Canada and Japan. Filed in Bra-
zil, Thailand and Chile.

PROJECT STATUS

Registry in Cuba and other 23
country around the world.

TYPE OF COLLABORATION
REQUESTED

Corporate partnership for trade-
mark and patent license to spe-
cific territories.

COMPETITIVE ADVANTAGES
-MILESTONES

Heberprot-P is a first in class prod-
uct, unigue worldwide, for the
treatment of DFU and reduction
of the risk of limb amputation. Itis
the only therapeutic choice avail-
able for the most advanced and
complex DFU, reluctant to healing
(grades 3,4 & 5of Wagner's classi-
fication) to avoid amputation.

www.biocubafarma.cu




DESCRIPTION

The following project invites you
to establish partnership towards
the development of a unique
product for the treatment of DFU
and reduction of the risk of limb
amputation. Heberprot-P is a first
in class product, unique world-
wide, for the treatment of DFU
and reduction of the risk of limb
amputation untill now was reg-
ister in Cuba and 23 countries

more around the world. It is the

only therapeutic choice available
for the mostadvanced and com-
plex DFU, reluctant to healing
(grades 3,4 & 5 of Wagner's clas-
sification) to avoid amputation.
The partnership is welcome to
conduct either registry or Phase
IV actions (Pharmacovigilance
study). Corporate partnership
for trademark and patent license
to specific territories is open to
analysis as well.

PATENT

"Use of a novel formulation and a
method of treatment to prevent
amputations due to diabetic foot
ulcers” which has been granted
in: Australia, China, South Korea,
Cuba, Europe, United States,
Hong Kong, India, Mexico,
Russia, Singapore, South Africa,
Malaysia, Ukraine, Indonesia,

Argentina, Canada and Japan
and filed in Brazil, Thailand and
Chile.

FIGURE 1. Bone exposed: With Heberprot-P: Granulation achieved after 18 infiltrations (6 weeks) and wound clo-
sure after 51 days. (>95% efficacy of treated cases).

FIGURE 2. Tendon exposed: With Heberprot-P: Granulation achieved in 4 weeks and wound closure after 52 days. (>95%

efficacy of treated cases).
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CIGB 500: A peptide with cardiac
cyto-protective effects.

HOST INSTITUTION: Centro de Ingenieria Genética y Biotecnologia (CIGB).
E-mail: merardo.pujol@cigb.edu.cu / Web site: http://gndp.cigb.edu.cu

DESCRIPTION

CIGB-500 is a six aminoacids
synthetic peptide with a sub-
stantial safety profile. CIGB 500
belongs to the heterogeneous
group of synthetic peptides that
act as potent GH secretagogues
on specific G-protein-coupled
receptors in the hypothalamus
and pituitary. The pharmacologi-
cal effects induced by CIGB 500
and other cognate agents could
result from the agonistic activa-
tion of the GPCR and the CD 36.

Different experiments have
shown that a single pre-con-
ditioning or multiple CIGB
500 administrations amplify
cellular cyto-protective mech-
anisms preventing single or
multiple organs demise. In
hepatic ischemia, CIGB 500
prevents hepatocytes death
and transforms the placebo-
submassive necrotic pattern
into a hepatocytes’ individu-
al one. Similarly, in a porcine,

THERAPEUTIC AREA:
Cardiology

surgically induced model of
acute myocardial infarction,
necrosis was reduced by more
than 70% as compared to un-
treated pigs. In dilated myo-
cardiopathy modelos CIGB
500 could prevent heart fail-
ure and other toxic systemic
complications when concom-
itantly administered to (DX).
Therapeutically administered-
CIGB 500 restored myocardial
damages and failure.
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FIGURE 1. Kaplan-Meier survival analysis.
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1. As a prove-of-concept for a cyto-protective agent we examined whether CIGB 500 could re-
duce mortality associated to multiple organ failure (MOF) induced by full-thickness scalds in
rodents as a robust multi-organ challenge. Both prophylactic and preconditioning schemes
were assayed

2. CIGB 500 reduced necrosis upon an ischemia/reperfusion event in a porcine model of acute
myocardial infarction (AMI).

IMA + Saline * IMA + CIGB-500 & IMA + CIGB-500

IMA + Saline -}

FIGURE 2. Macroscopic and microscopic aspect representative of hearts from saline control group and CIGB 500
treated group..
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3. CIGB500 prevented and reversed Doxorubicin-
induced Dilated Miocardiopathy in rats.
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The main biological properties of
CIGB 500 which mechanistically
support its mechanism of action
can be summarized as:

1. Inotropic. Its seems to be
mediated by an elevation
of Ca2+ influx via PLC/
DAG/PKC, through the volt-
age-gated calcium channel,
triggering Ca2+ release from
thapsigargin-sensitive  intra-
cellular stores, which trans-
lated In a positive inotropic
response without a chrono-
tropic effect.

2. Anti-fibrotic. According to our
data, CIGB 500 upregulated
PPAR- gamma which is fol-
lowed by a TGF-beta, CTGF
and PDGF downregulation.

3. Anti-inflammatory. Blunts
NFKkB expression and ac-

downstream pro-inflamma-
tory cascade. Reduces ROS,
NEP and activates SOD ex-
pression and activity.

4. Cyto-protective. It involves
the phosphatidil inositol-3
kinase /protein kinase B (PI-
3K/PKB), Akt pathway, as the
induction of the hypoxia-in-
ducible factor-1 alpha (HIF-
1) all committed in cellular
survival.

5. Cardio-protective. It involves
different biological actions
which converge to enhance
cardiomyocytes survival. LE.,
reduction of ROS and NEP
cyto-toxicity, reduction of
neurohormones, etc.

6. Vasodilatory. It seems to in-
volve and endothelin activ-
ity reduction and an e-NOS

The paramount significance of
CIGB 500 in acute myocardial in-
farction is summarized below. Sig-
nificantly, CIGB 500 bounties are
supported by its ability to cut off
the pathophysiological damage
cascade by different target points.

CIGB is currently running a phase
/Il clinical trial in myocardial in-
farction-affected patients. This
clinical trial will aim to: (1) Reduce
myocardial infarct extension. (2)
Reduce acute morbidity including
re-infarction. (3) Prevent ventricu-
lar remodeling. (4) Reduce acute
ventricular mechanical failure.

PATENTS

Berlanga J et al. Pharmaceutical
combination for the treatment
of tissue damage owing to an
arterial irrigation defect. United
States Patent 7361638. European

tivation and the ensued up-regulation. patent 1 354 597 B.
4. Summary of study conclusions of CIGB 500
v Action potential instability ‘ in healthy human volunteers
Mitochondrial
o for amane || e CIGB 500 has long since proved to be safe.
1 W The scale up was safely and successfull
= i P y y
i - completed.
Mo | — e A total of 667% of the subjects exhibited
. . " moderate adverse effects (sweating, and bra-
- —> - dychardia) with spontaneous remission.
v v e CIGB 500 showed a biphasic plasmatic con-

centration with a rapid biodistribution phase
ensued by a second slowerphase. AUC in-
creased in relation to the dose.

CIGB 500 administration did not disturb the
homeostasis of the REDOX system and tem-
porarily stimulated the release of GH / IGF-1 /
IGFBP3.
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FIGURE 3. CIGB 500 metabolic impact on intact, healthy-
hearts in rats.
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CIMAVAX-EGEF®: New Therapeutic
Vaccine for Advanced Non- Small
Cell Lung Cancer

HOST INSTITUTION: Centro de Inmunologia Molecular (CIM).
E-mail: cimab@cim.sld.cu / Web: www.cim.sld.cu

GOAL

To benefit patients diagnosed of
advanced Non- small cell lung
cancer in term of improve—-ment
survival, quality of life, together
with a very good safety profile by
active imunotherapy against to
epidermal growth factor (EGF).

BUSINESS PROPOSAL

Creation of a GMP facility in the
Special Zone from Development
in Mariel with foreign capital.

DESCRIPTION

Lung cancer is the most com-
mon cause of death from cancer
worldwide, estimated to be re-
sponsi—=ble for nearly 1.59 million

New therapeutlc approach in NSOLC. :
-Modulate Immune System Celee

;\:(_;_

. STOP cellular proliferation

Ilnmunologlcal
response agamst EGF - -

deaths, 194% of the total. Be-
cause of its high fatality and the
relative lack of variability in surviv-
al in different world regions, the
geographical patterns in mortal-
ity closely fol-low those in inci-
dence. The incidence rates are
generally lower and the geo-
graphical pattern is a little different,
mainly reflecting different histori-
calexposure to tobacco smoking.
Thus the highest esti-mated rates
are in Northern America (33.8)
and Northern Europe (23.7) with a
relatively high rate in Eastern Asia
(19.2) and the lowest rates again in
Western and Middle Africa (1.1 and
0.8 respectively).

Anti-EGF antibodies

FIGURE 1. CIMAvax- EGF, mechanism of action

[EGF sera concentration]

At the time of diagnosis, most
patients with lung cancer have
disease advanced, inoperable,
which is associated with poor
prognosis. Despite of standard
treatment options based to ra-
diations, chemo-therapy and
targeted therapies, NSCLC re-
main as unmet medical need.
So, the active immunothera—py
approach has interesting space
to involve use of relevant anti-
gen expressed in NSCLC and
reverse the fatal evolution to
become a chronic and con-
trolled disease.

The Center of Molecular Im-
munology (CIM) has patent-
ed and developed a therapeu-
tic cancer vac—-cine named
CIMAvax-EGF®. It is vaccine
composed of human recom-
binant EGF coupled to a car-
rier protein, recombinant P64.
The vaccine is emulsified in
Montanide ISA51, an oily ad-
juvant from Seppic, France.
P64 is one of the most immu-
nogenic proteins of the men-
ingitis B bacteria. The carrier
protein and the adjuvant are
aimed to break the tolerance
against EGF, a self-protein in
humans (Figure 1).
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CIMAvax-EGF® induces antibodies against EGF,
which is a potent growth factor for EGFR posi—-
tive neoplastic cells. EGF-EGFR interaction activates
a signal transduction cascade that results in cellu-
lar proliferation, angiogenesis and survival. The goal
of vaccination is to induce neutralizing antibodies
against EGF that can ‘sequester’ soluble EGF and
hamper the EGF-EGFR interaction.

CURRENT STATUS

* Phase Il Clinical trial ongoing in Europe in patients
with advance lung cancer by Bioven enterprise.

« Its requested a phase I/Ill clinical trial in USA with
Roswell Park Cancer Institute based in for-malities
realiazed by Cancervax years ago.

« Phase II/Ill, intercurrent with chemotherapy in Cu-
ba,

» Phase /lll, after first-line chemotherapy and sec-
ond-line in Europe.

e Phase /Ill in China.

 Phase IV post registration, for its extension to the
primary health care level in Cuba.

 All vaccinated patients survive significantly more
than a concurrent historical control.

* In patients with ages of 60 years an effect of vac-
cination with CIMAvax-EGF® showed a signifi-cant
iNnCrease in survival of vaccinated patients as com-
pared with controls.

« There is a direct correlation between the percent-
age of binding inhibition capacity of sera and pa-
tient s survival.

» Switch maintenance with CIMAvax-EGF® is well
tolerated and significantly increased survival of pa-
tients that completed induction vaccination.

Phase Il trial showed a Survival benefit significant
(HR 0.77; p=0.036) in the per-protocol set-ting (pa-
tients receiving at least 4 vaccine doses): median sur-
vival time (MST) was 1243 months for the vaccine
armyvs. 943 months for the control arm. Median sur-
vival time (MST) was larger (14.66 months) for vacci-
nated patients with high EGF concentration at base-
line in comparison with control (8.63 months), whit
high EGF concentration at day O. (Figure 3 and 4).

107

CIMAvax-EGF [EGF]>870
s Control [EGF]>870

Median 0S:

CiMAvax-EGF [EGF]>870 14.66 months (95% CI 8.34- 20.98)
Contral [EGF]>870 8 63 months (95% CI 1.67- 15.59)

HR 0.41, 95% Cl 0.25- 0.67, P = 0.0001

Survival probability

0.2

001

o 6 12 18 M 30 % 4 48 1 60 66 11 18 8
Time (Months)
FIGURE 2. Kaplan Meier curve in patients with high [EGF]
atday 0.
PATENT STATUS

e The Intellectual property of CIMAvax-EGF® pro-
tect the vaccine composition and those derived
from the priority CU 154/2007, protect the method
of obtaining the vaccine composition and product
obtained by this method.

« \accine composition comprising autologous epi-
dermal growth factor or a fragment or a deriva—tive
thereof having anti-tumor activity and use there-
of in the therapy of malignant diseases. Granted in
USA (1999/2014), Canada, EPO, Japan and China.

« Patents granted in Europe (EP 1 350 521 B1 with
prioriry date 2001, EP 2 184 072 B1 with prioriry
date 2008); in USA (USA 7 744 871 B2 with prioriry
date 2001, USA 8 //8 8/9 B2 with prioriry date
2008, y USA 8 841 251 B2 with prioriry date 2008).

MAIN REFERENCES

1. A Phase lll Clinical Trial of the Epidermal Growth Factor
Vaccine CIMAvax-EGF as Switch Maintenance Therapy
in Advanced Non-Small-Cell Lung Cancer Patients.Ro-
driguez PC et al. Clin Cancer Res. 2016 Feb 29.

2. CIMAvax EGF (EGF-P64K) vaccine for the treatment of
non-small-cell lung cancer. Crombet Ramos T et al. Ex-
pert Rev Vaccines. 2015,14(10):1303-11.

3. Effect of blockade of the EGF systern on wound healing
in patients vaccinated with CIMAvax® EGF. Fernandez
Lorente A et al. World J Surg Oncol. 2013

4. CIMAvax EGF vaccine for stage lllb/IV non-small cell
lung carcinoma. Cheng JY et al. Hum Vaccin Immuno-
ther. 2012 Dec 1,8(12):1799-801.
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SAVAX: A cancer immunotherapy
vaccine with human VEGE as antigen.

HOST INSTITUTION: Centro de Ingenieria Genética y Biotecnologia (CIGB).
E-mail: merardo.pujol@cigb.edu.cu / Web site: http://gndp.cigb.edu.cu

GOAL

Applied  Research  Project,
aimed to obtain a new product
with Intellectual Property. This
candidate could be used main-
ly in the treatment of solid tu-
mors and may have possible
implications in chronic diseas-
es of importance for men in-
cluding among others age
related macular degeneration.

DESCRIPTION

SaVax is a novel cancer thera-
peutic vaccine candidate based
on a bacterial recombinant an-
tigen CIGB-247 representative
of human VEGF-A, and a suit-
able adjuvant. Preclinical re-
sults in mice and nonhuman
primates indicates that the
use of SaVax in adjuvants like
Alum phosphate or VSSP, pro-
duces high titers of anti-VEGF
lgG blocking antibodies able
to neutralize VEGF binding to
VEGFR2. A relevant cytotox-
ic response specific for VEGF
expressing cells including tu-
moral and tumor stroma cells
is also achieving after the im-
munization procedures. Anti-
tumoral and anti-metastatic
effects were characterized in
several tumor models. For all
tested species the immuno-
logical effects were obtained

without impairing the healing
of deep skin wounds or induc-
ing any other of the common
side effect attributed to VEGF
/VEGFR2 neutralizing drugs in
the market.

The Project completed a Phase
| clinical trial in 2012), and a
Phase Ib in 2014. Safety and
Immunogenicity were exten-
sively demonstrated during the
trials and after 4 years of con-
tinuous administrations. A clini-
cal benefit was associated with
a relevant immune response in
the trial (Figure 1). In particular
eight of the thirty patients en-
rolled in trial are still alive, three
with complete response, one
with a partial response and the
rest with stable disease. All of
these patients continue to re-
spond to monthly boosters
by increasing VEGF specific ti-
ter, VEGFR2 neutralization or
IFN-gamma secretion (un-pub-
lished results).

PATENT STATUS

CU 2002/0076; PCT/CU 03/00004.
Granted in Cuba, Iran, the Euro-
pean Patent Convention, USA,
Russia, Canada, Australia, Japan,
India, South Africa, China and
South Korea.

THERAPEUTIC AREA:
Oncology

PROJECT STATUS

The Proect completed a
Phase | clinical trial in 2012
(CENTAURO), and a Phase Ib in
2014 (CENTAURO-2). Safety and
iImmunogenicity were extensive-
ly demonstrated during the trials
and after 5 years of continuous
administrations in patients. A clin-
ical benefit was associated with
a relevant immune response. In
preparation four Phase Il clinical
trials against different tumors.

TYPE OF COLLABORATION
REQUESTED

Search of corporate association
to bring clinical development to
registration and marketing from
the granting of Patent and trade-
mark license and distribution
and marketing rights.

Collaboration in order to devel-
op studies related to the char-
acterization of the anti-tumor
potential of different vaccine
formulations, evaluating other
possible adjuvant substances, as
well as combinations with oth-
er anti- tumor agents, using ani-
mal models and human trials. To
evaluate the potential of the vac-
cine for other non-tumoral dis-
eases which are associated with
pathological angiogenesis and
an excess production of VEGF.

Main projects. Portfolio 2018.
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Number of positive immune response tests

FIGURE 1. Survival and number of posi-
tive immune response tests per patient.
Symbols stand for individual subjects.
X-axis classifies patients according to
the number of different immune re-
sponse tests for which they were clas-
sified positive, at any time point during
vaccination: (0+) patient negative for
all tests, (1+) patient positive inone test,
(2+) patient positive in two tests, and
(3+) patients positive in the three tests.

COMPETITIVE ADVANTAGES
- MILESTONES

Possible use in many onco-
logical disorders because
theirtarget, VEGF is expressed
in over 90% of tumors.

e Unlke other antiangiogenic
drug has a dual action mecha-
nism: depletes the VEGF ligand
and eliminates tumor and stro-
mal cells that produce it.

e Active immunization induces
an immune response against
a self antigen self-requlat-
INg body and the toxicity is
much lower than for antian-
giogenic drugs classic.

e Possible combination with
other anti-cancer agents or
treatments as angiogenic not
contributes additional toxicity.

e The route of administration
is subcutaneous, which facil-
itates outpatient administra-
tion with lower costs due care
and inpatient hospitalization.

VACCINE ADVANTAGES

Due to the controlled (regulat-
ed) nature of the immune re-
sponse against self-antigens, in-
tensity of the response to the
vaccine should be moderate,
with three main consequences:

e \accination with CIGB-
247 is safe. Toxicity due to
antibodies and/or T-cells
should be minor or mild-
er, compared to classic an-
ti-angiogenic drugs.

e |Immunization produces
specific IgG antibodies, able
to block VEGF/KDR inter-
action, and g-IFN secreting
T-cells. There is a positive
effect of increasing antigen
dose in terms of the number
of patients that develop a
specific immune response.

e The use of different adjuvants/
iImmunization regimes can be
seen as ways to fine-tune the
desired immune response.

e Combination with other an-
ti-cancer or anti-angiogenic
agents should be possible
due to lack of overlapping
toxicity.

e Seems that booster inocula-
tions sustain the immune re-
sponse and clinical benefit.

www.biocubafarma.cu




PUBLICATIONS
1

Bequet-Romero M, et al. Prophylactic Naked DNA
Vaccination with the Human Vascular Endothelial
Growth Factor Isoform 121 Induces Cell Cytotoxicity
Mediated Anti- tumor Response in C57Bl/6 Mice. An-
giogenesis. 2007, 10: 23-34.

Morera Y et al. Anti-tumoral effect of active iImmuno-
therapy in C57BL/6 mice using a recombinant human
VEGF protein as antigen and three chemically unre-
lated adjuvants. Angiogenesis. 2008, 11(4):381-393.
Bequet-Romero M. et al. Mutated variant of human
vascular endothelial growth factor (VEGF) as a vac-
cine candidate for cancer immunotherapy. Biotec-
nologia Aplicada. 2009, Vol.26, No.1: 80-83.

Morera Y et al. Immunogenicity and some safety fea-
tures of a VEGF-based cancer therapeutic vaccine in
rats, rabbits and non-human primates. Vaccine. 2010,
28 3453-3461.

Bequet-Romero M. et al. CIGB-247: a VEGF-based
therapeutic vaccine that reduces experimental and
spontaneous lung metastasis of C5/BL/6 and BAL-
B/c mouse tumors. Vaccine. 2012, 30 (10):1790-1799.
Morera Y et al. CIGB-247 vaccine breaks immunolog-
ical tolerance to the vascular endothelial growth fac-
tor without disturbing physiologic angiogenic pro-
cesses. Biotecnologia Aplicada. 2012, 29:118-121.
Morera Y et al. Antigen dose escalation study of a
VEGF- based therapeutic cancer vaccine in non-hu-
man primates. Vaccine. 2012, 30:368-/7.

10.

Gavilondo JV et al. Specific active immunothera-
py with a VEGF vaccine in patients with advanced
solid tumors. Results of the CENTAURO antigen
dose escalation phase | clinical trial. Vaccine. 2014,
17:32(19):2241-2250.

Hernandez-Bernal F, et al. CIGB-247: Anti-VEGF ther-
apeutic vaccine in patients with advanced solid tu-
mors. European Journal of Cancer, 2014, Volume 50,
Supplement 6, Page 38.

Péerez L, et al. Experimental studies of a vaccine that
combines recombinant human VEGF as antigen and
aluminum phosphate. Human Vaccine & Immuno
therapeutics, 2015, 11 (8), 2030-2037.
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Nanoparticulated adjuvants (VSSP)

for the specific stimulation of humoral
or cellular effectors in iIMMunNo
compromissed hosts.

THERAPEUTIC AREA:
Oncology

HOST INSTITUTION: Centro de Inmunologia Molecular (CIM).
E-mail: cimab@cim.sld.cu / Web: www.cim.sld.cu

GOAL

Introduction of specialized ad-
juvants in potential partners’
therapeutic vaccines for the
treatment of individuals with
immune disfunctions associat-
ed to cancer and chronic viral
infections.

DESCRIPTION

VSSP (very small size proteo-
liposomes) are nanoparticles
derived from the association
of hydrophobic proteins, ex-
tracted from Neisseria menin-
gitides bacteria, with synthetic
variants of GM3 ganglioside,
containing distincts fatty ac-
ids in the ceramide portion.
Depending upon the fatty acid
present in GM3, VSSP will act
as an adjuvant for stimulating
the humoral response or the
cellular response. The peculiar
particle size of VSSP and their
negative charge simulate vi-
ral particles, inducing antigen
presenting cells (APC) to se-
crete type 1 IFN. This proper-
ty, in addition to VSSP capacity
to reduce MDSC action at the

tumor microenvironment and
in periphery, allows this unique
adjuvant to estimulate the spe-
cific iImmune response even in
an iImmunosuppressive  con-
text, which is not the case of
other several known adjuvants.

PATENT STATUS

A patent claiming a former com-
position of VSSP as adjuvant has
been granted in USA, Japan, Eu-
rope, China, Rusia, India, South
Africa etc. and expires in 2021

A patent application with new
superior VSSP compositions as
adjuvants has been requested
in Cuba in 201/,

PROJECT STATUS

VSSP is a clinical stage adjuvant
already produced in GMP con-
ditions. Its safety and tolerabil-
ity have been demonstrated in
several clinical studies. Phase
/1l clinical trials of 3 different
cancer vaccines containing
VSSP are ongoing. Other two
vaccines are in preclinical stage.

www.biocubafarma.cu
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FIGURE 1. Therapeutic immuniza-
tion with a HPV E/ peptide antigen
plus VSSP vaccine induced TC-1 tu-
mour regression. On the contrary,
mice immunized with the same pep-
tide in Incomplete Freund’s adjuvant
showed a discrete effect.

TYPE OF BUSINESS
REQUESTED

Nonexclusive  licensing to
companies active in the fields
of therapeutic cancer vaccines
or new adjuvants development.

COMPETITIVE ADVANTAGES
AND MILESTONES

Different clinical trials have
demonstrated the safety and
efficacy of VSSP as adjuvant.
These nanoparticles naturally
contains TLR2 and TLR4 ligands
and contrary to the majority of
the competitors  adjuvants,
estimulate potent cellular re-
sponses even in immune dys-
functional individuals suffering
advanced cancer. A unique
feature of VSSP as adjuvant is
the simultaneous movilization

of the antiviral response vs the
antigen togheter with a potent
effect against MDSCs. VSSP ex-
ists in specialized variants for
inducing humoral response or
cellular response, allowing the
implementation of alternated
Immunization

MAIN REFERENCES

1. Fernandez A et al,, Inhibition of tu-
mor-induced myeloid-derived sup-
pressor cell function by a nanopar-
ticulated adjuvant. J. Immunol. 186
(1) (2011) 264-74.

2. Torrens|etal, Immunotherapy with
CTL peptide and VSSP eradicated
established human  papillomavi-
rus (HPV) type 16 E/-expressing tu-
mors. Vaccine 23 (2005) 5768-74.
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CIGB-814: Peptide as drug for the
treatment of autoimmune diseases.

HOST INSTITUTION: Centro de Ingenieria Genética y Biotecnologia (CIGB).
E-mail: merardo.pujol@cigb.edu.cu / Web site: http://gndp.cigb.edu.cu

DESCRIPTION

CIGB 814 is an Altered Peptide
Ligand (APL) derived from one
of the main autoantigens in-
volved in the pathogenesis
of Rheumatoid arthritis (RA)
Hsp60.

The APLs are similar to original
epitopes but with one or sever-
al substitutions in the essential
contact positions with the TCR
or with the HLA class Il mole-
cule interfering with the cas-
cade of necessary events for
activation of T cells. These pep-
tides can block the response of
autoreactive T cells by different
mechanisms in the control of
autoimmune diseases.

CIGB 814 was designed using
bioinformatics tools and ob-
tained by chemical synthesis.
Starting from human Hsp60
seguence, a novel region was
identified as T-cell epitope,
which was modified to increase
its affinity with the HLA class |l
molecules frequently expressed
by RA patients.

The therapeutic potentialities
of CIGB-814 were evaluated in
two animal models: adjuvant
induced arthritis (AA) in Lewis
rats and collagen induced ar-
thritis (CIA) using DBA/1 mice.
Clinical and histopathologi-
cal analysis of the animals in

THERAPEUTIC AREA:
Autoimmunity

both cases demonstrated that
CIGB-814 efficiently inhibits the
course of RA (Figure 1). CIGB-
814 induced a substantial incre-
ment of CD4+CD25+Foxp3+
requlatory T cells in ex vivo
assays using PBMC and syno-
vial cells from RA patients and
in PBMC isolated from patients
with Crohn's disease and with
juvenile idiopathic arthritis.

In addition, this peptide in-
creases the proportions of
Treg cells in the draining lymph
nodes (dLN) in mice (Figure 2).
Toxicology evaluation of CIGB-
814 in rats was carried out
satisfactorily.

Arthritis Score
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A |
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Je—e ’ ‘
25 30 35 40 45 50

Days after AA induction

FIGURE 1. Treatment with APL-1 caused
significant reduction of Adjuvant Arthitis
(AA) in ill rats. Arthritis was induced on day
0 by immunization with MT in Incomplete
Freund Adjuvant. On day 10, rats were ran-
domly divided into five groups: Group |-
rats inoculated with wild type peptide by
intradermal route, Group I rats inoculat-
ed with APL-1 by intradermal route, Group
llI: rats inoculated with APL-1 by subcuta-
neous route, Group IV: non-treated rats.
Group V: healthy rats. Arthritis scores were
assessed every other day from day 5 on-
ward. N=12 rats per group.

www.biocubafarma.cu




Our results indicate that the
modification in the CIGB-814
was efficient for inducing regu-
latory T cells and reinforce the
therapeutic possibilities of this
peptide in the treatment of RA
patients, because the regulatory
T cells are capable of reducing
the inflammatory response by
suppressive mechanisms.

The impact of these results is
based on the evidence that
CIGB-814: — Inhibits efficient-
ly the course of arthritis in two
animal models for RA- This
peptide can induce immuno-
logical tolerance mediated by
activation of regulatory T cells.
These results indicate the thera-
peutic potential of CIGB-814 as

candidate drug for treatment of
RA and other autoimmune dis-
eases. At the present -Phase |
clinical trial in patients with rheu-
matoid arthritis was finished. In
this study the safety of CIGB-814
was demonstrated. We have
preliminary evidences of clinical
efficacy. CIGB-814 therapy re-
duced IL-1/ and IFNg in the sera
from patients. CIGB-814 phar-
macokinetic profile was good as
therapeutic candidate.

These results are being pub-
lished. This approach is un-
der evaluation on other auto-
immune diseases where the
HSP60 is an autoantigen as type
| diabetes, Crohn'’s disease and
juvenile idiopathic arthritis.

PATENT:

PEPTIDES AND THEIR
DERIVED TYPE APL

OF THE HSP60 AND
PHARMACEUTICAL
COMPOSITIONS. PCT/
CU2005/000008. Granted
in EEUU, Europe, China,
Japan, Korea, Argentina,
Rusia, Mexico.

USE OF AN APL PEPTIDE
FOR THE TREATMENT

OF INFLAMMATORY

BOWEL DISEASE AND

TYPE 1 DIABETES. PCT/
CU2009/000009. Granted in
EEUU, Europe, Rusia, Mexico.
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FIGURE 2. Treatment with APL-1 induced an increase of the proportions of CD4+FoxP3+ Treg cells in mice. Four animals
of each group were sacrificed on days 4 and 9 after subcutaneous immunization with wild type peptide or APL1. Treg pro-
portion was evaluated in draining (dLN), non-draining lymphnodes (ndLN) and spleen by Flow Cytometric Analysis. (*) Mean
statistically significant differences p<0.05.
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PUBLICATIONS

1

MC Dominguez, N Lorenzo, A Barbera, G Darrasse-
Jeze, MV Hernandez, A Torres,| Hernandez, Rafael Gil,
D Klatzmann and G Padron. An altered peptide ligand
corresponding to a novel epitope from heat-shock
protein 60 induces requlatory T cells and suppresses
pathogenic response in an animal model of adjuvant-in-
duced arthritis. Autoimmunity 2011, 44(6):4/71-482

N. Lorenzo, A. Barbera, MC Dominguez, AM Torres, MV
Hernandez, | Hernandez, R Gil, Ancizar J, H Garay, O
Reyes, F. Altruda, L. Silengo and G. Padron Therapeutic
effect of an altered peptide ligand derived from heat-
shock protein 60 by suppressing of inflammatory cy-
tokines secretion in two animal models of rheumatoid
arthritis. Autoimmunity, 2012, 45(6): 449-459.

Barbera A, Lorenzo N, Garrido G, Mazola Y, Falcon V,
Torres AM and MC Dominguez. APL-1, an altered pep-
tide ligand derived from human heat-shock protein 60,
selectively induces apoptosis in activated CD4+CD25+
T cells from peripheral blood of rheumatoid arthritis pa-
tients. International Immunopharmacology 2013, 17 (4):
1075-1083.

Norailys Lorenzo, Dolores Cantera, Ariana Barbera’,
Amaris Alonso, Elsy Chall, Lourdes franco, Julio An-
cizar, Yanetsy Nuriez, Fiorella Altruda, Lorenzo Silen-
go , Gabriel Padron and Maria del Carmen Domin-
quez. APL-2, an altered peptide ligand derived from
heat-shock protein 60, induces interleukin-10 in pe-
ripheral blood mononuclear cell derived from juve-
nile idiopathic arthritis patients and downregulates
the Inflammatory response in collagen- induced
arthritis model. Clin Exp Med 2015 DO! 10.1007/
510238-014-0273-x.

Norailys Lorenzo, Fiorella Altruda, Lorenzo Silengo
and Maria del Carmen Dominguez. APL-1, an altered
peptide ligand derived from heat shock protein, alone
or combined with methotrexate attenuates murine
collagen induced arthritis. Clin Exp Med 2016, 17 (2),
209-216.

Ariana Barbera, Noraylis Lorenzo, Peter van Kooten,
Joel van Roon, Wilco de Jager, Dinorah Prada, Jorge
Gomez, Gabriel Padron, Willem van Eden, Femke Bro-
ere and Maria del Carmen Dominguez. APL1, an altered
peptide ligand derived from human heat-shock protein
60, increases the frequency of Tregs and its suppressive
capacity against antigen responding effector CD4+T
cells from rheumatoid arthritis patients. Cell Stress and
Chaperones. 2016, Jul; 21(4): 735-744.
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CIGB-845: A therapeutic
tool toward neurological diseases.

HOST INSTITUTION: Centro de Ingenieria Genética y Biotecnologia (CIGB).
E-mail: merardo.pujol@cigb.edu.cu / Web site: http://gndp.cigb.edu.cu

GOAL

The aim of this project has
been the assessment of com-
bined therapy between EGF and
GHRP6 to simultaneously target
different nodes of the complex
pathophisiology of the brain
ischemia.

DESCRIPTION

CIGB 845 is a pharmacological
combination between a synthet-
ic peptide (Growth Hormone
Releasing Peptide six) and a pro-
tein (Epidermal Growth Factor),
endowed with neuroprotec-
tive and neurorestaurative prop-
erties, both with a substantial
safety profile. These effects re-
late to the recruitment of cell

100 7 —'?Lr::
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survival mechanisms, provid-
INg protection against a broad
range of pathologic process-
es. EGF and GHRP6 target a
range of processes within the
pathophysiological cascade of
ischemic damage. These mol-
ecules share anti-apoptotic and
anti-excitotoxic  effects, while
EGF promotes neurogenesis
and remyelination and GHRP6
induces  endogenous neuro-
protective factors as exclusive
effects. Thus, the combined ad-
ministration of EGF and GHRP6
is likely to have beneficial con-
seguences in stroke and oth-
er neurological diseases which
share these pathophysiological
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THERAPEUTIC AREA:
Neurological diseases

issues, like Amyothrophic Lateral
Sclerosis and Multiple Sclerosis.

Different experiments have shown
that a single pre-conditioning or
multiple EGFH+GHRP6 therapeutic
administrations were able to pro-
tect the central nervous system
and elicit neuro-protective mech-
anisms in different experimental
models of neurological diseases:
global brain ischemia, experimen-
tal autoimmune encephalitis and
IN vitro or in vivo models of amyo-
trophic lateral sclerosis.

In global brain ischemia experi-
mental models, EGF+GHRP6 co-
administration reduced mortali-
ty, neurological signs (Figure 1).

—&— GHRP6
—k— EGF

—a&— Vehicle
EGF-GHRPG

FIGURE 1. Neurological grade and pathology of the global brain ischemia experiment. A: Survival curves. Log- rank test.
B: Clinical evolution. Kruskal-Wallis and Dunn tests. (Garcia Del Barco-Herrera Restor Neurol Neurosci 2013,31(2).213-23).
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The animals treated with EG-
F+GHRP6 had no infarcts in the
cerebral cortex or in the hippo-
campus, and had only small in-
farcts in the caudate-putamen.
The infarct volume calculated for
the entire brain was significantly

Intarct volume (mm’)
>

lower in the EGF+GHRP6-treat-
ed group than in the group that
received vehicle (Figure 2). Neu-
ronal density was also preserved
in brain cortex, caudate-putamen
and hippocampus in the EG-
F+GHRP6-treated group.

W Vehicle
W EGF

GHRPG
EGF +GHRP6

The neuroprotective effect of
EGF+GHRP6  co-administration
is similar to that induced by hypo-
thermia in terms of clinical signs,
infarct volume and the preserva-
tion of neuronal density in CAl
hippocampus zone (Figure 3).

Sham

EGF + GHRPy

Vehicle

FIGURE 2. A: Infarct volume comparison between experimental groups. Kruskal-Wallis and Dunn tests. Asterisks indicate
significant differences. B: Representative photographs of TTC-stained brain slides from false- operated, vehicle-treated
and EGF+GHRP6-treated animals. (Garcia Del Barco-Herrera Restor Neurol 2013,31(2):213-23). 2013,31(2):213-23).
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FIGURE 3. EGF+GHRP6 co-administration had a neuroprotective effect similar to hypothermia.
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In these global-brain-ischemia models the ther-
apeutic window for EGF+GHRP6 is four hours.
The before mentioned results were also con-
firmed using a focal brain ischemia animal mod-
el. The neuroprotective effects of EGF+GHRP6
were again demonstrated associated to a reduc-
tion of neurological grade, mortality and infarct
volume. Additionally, the effects of EGF+GHRP6
were similar to that induced by hypothermia.

Considering, there are not neuroprotective
drugs effectively assessed in clinic, and the
before evaluated neuroprotectant candidates
have been designed to target only one element
of the pathophysiology cascade of ischemia,
the EGF+GHRP6 combined therapy (which is
directed to multiples nodes of the such com-
plex pathophisiology of stroke), could be a
promissory First in Class therapeutic approach.

PATENT STATUS

1. Combination of EGF/GHRP-6 for neurore-
generation of central nervous system Pub.
No.WO/2006/092106.

2. Pharmaceutical combination for the treatment
of tissue damage owing to an arterial irrigation
defect .Pub. No.WO/2002/053167.

The patents have been granted in several terri-
tories: Canada, Japan, Russia, China and others.

PROJECT STATUS
Phase | clinical study.
TYPE OF COLLABORATION REQUESTED

Corporate partnership for out-licensing and
co-development.

COMPETITIVE ADVANTAGES - MILESTONES

Considering, there are not neuroprotective drugs ef-
fectively assessed in clinic, and the before evaluat-
ed neuroprotectant candidates have been designed
to target only one element of the pathophysiology
cascade of ischemia, the EGF+GHRP6 combined
therapy (which is directed to multiples nodes of the
such complex pathophisiology of stroke), could be
a promissory First in Class therapeutic approach.

PUBLICATIONS

L

Del Barco DG, Perez-Saad H, Rodriguez V. Marin J,
Falcon V. Martin J, et al. Therapeutic effect of the
combined use of growth hormone releasing pep-
tide-6 and epidermal growth factor in an axonopathy
model. Neurotox Res. 2011, Jan,;19(1):195-209.

Del Barco DG, Montero E, Coro-Antich RM, Brown E,
Suarez-Alba J, Lopez L, et al. Coadministration of epi-
dermal growth factor and growth hormone releasing
peptide-6 improves clinical recovery in experimental
autoimmune encephalitis. Restor Neurol Neurosci.
2011, Apr 6, 29(4):243-52.

Garcia del Barco D. Epidermal growth factor and
growth hormone-releasing peptide-6: Combined
therapeutic approach in experimental stroke. Int J
Stroke 2015, Apr 1,10:437.

Garcia Del BD, Subiros MN. Evidencias preclinicas
del efecto neuroprotector de la coadministracion de
EGF y GHRP6. Anales de la Academia de Ciencias de
Cuba 2014, 4(2):1-11.

Garcia DB-H, Martinez NS, Coro-Antich RM, Macha-
do M, Alba JS, Salgueiro SR, et al. Epidermal growth
factor and growth hormone-releasing peptide-6:
combined therapeutic approach in experimental
stroke. Restor Neurol Neurosci 2013, 31(2):213-23.
Martinez NS, Machado JM, Perez-Saad H, Coro-
Antich RM, Berlanga-Acosta JA, Salgueiro SR, et al
Global brain ischemia in Mongolian gerbils: assess-
ing the level of anastomosis in the cerebral circle of
Willis. Acta Neurobiol Exp (Wars) 2012, 72(4):377-84.
Subiros N, Perez-Saad HM, Berlanga JA, Aldana
L, Garcia-lllera G, Gibson CL, et al. Assessment of
dose- effect and therapeutic time window in pre-
clinical studies of rhEGF and GHRP-6 coadminis-
tration for stroke therapy. Neurol Res. 2015, Aug
27:1743132815Y0000000089. [Epub ahead of print].
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NEUROEPO

PHARMACEUTICAL FORMULATION OF SELECTED GLYCOFORMS
OF RECOMBINANT HUMAN ERYTHROPOIETIN WITH THERAPEUTIC
POTENTIAL FOR SEVERAL BRAIN INFLAMMATORY DISEASES

HOST INSTITUTION: Centro de Inmunologia Molecular (CIM).
E-mail: cimab@cim.sld.cu / Web: www.cim.sld.cu

GOAL

Develop a pharmaceutical for-
mulation of recombinant human
erythropoietin with low sialic acid
content for nasal administration
for the treatment of several brain
inflammatory diseases, like stroke
and neurodegenerative diseases.

DESCRIPTION

It has been suggested that in
some brain pathological pro-
cesses EPO could have neuro-
protective and/or neuroregener-
ative therapeutic effects. How-
ever the clinical evaluation of
recombinant human erythropoi-
etin (rhEPO) as a neuroprotec-
tive agent has been limited due
to its hematological side effects.
The intravenous administration
of rhEPO has a very narrow ther-
apeutic window because of the
risk of thrombotic events. Two
major technological improve-
ments have been carried out in
this project to face the drawback
of current formulation of rhEPO
approved by Pharmacopeia. First,
the identification of rhEPO glyco-
forms (with low sialic acid con-
tent) obtained from a fermenta-
tion process, with a similar gly-
cosylation profile to the natural
human EPO produced into the

brain (rhEPOb). Second, the de-
velopment of a pharmaceutical
formulation for the nasal admin-
istration of rhEPODb, which takes
advantage of the unique physio-
logical and anatomic attributes of
the olfactory region, provides ex-
tracellular and intracellular routes
to the Central Nervous System
(CNS) evading the Hemato-En-
cephalic Barrier (HEB). rhEPOb
(NeuroEPO) could have pharma-
cological effects into the brain
without erythropoiesis activity in
patients with Ataxia Spinocere-
bellar type 2, stroke and Parkin-
son's disease, with positive re-
sults, opening new therapeutic
possibilities to stimulate tissue re-
generation and recovery of brain
areas by using a safe and nonin-
vasive therapy.

PATENT STATUS

(WO 2007/009404). Granted in:
Mexico,  MX/a/2008/000997;
Cuba, CU 2758/2008; and Can-
ada, 2,616,156. (CU-1998-0023).
Granted in: Cuba, CU 22709
Al; Colombia, 27642; Argenti-
na, AR013022B1; Malaysia, MY-
122336; Russia, 2215748; Chile,
46618; Mexico, 241665; Viet-
nam, 4/72; and Algeria, 2/83.

THERAPEUTIC AREA:
Neurological diseases

PROJECT STATUS

GMP production process at in-
dustrial scale has been set up.
Phase | clinical trial in healthy
people completed with positive
results. Phase I/l clinical trial
in Ataxia Spinocerebellar type 2
completed with positive results.
Phase Il/ Ill clinical trial in Stroke
is ongoing. Phase I/II clinical tri-
al in Parkinson'’s disease is on-
going.Pre-clinical study in ge-
netic modified mice prone to
develop Alzheimer's disease
completed with positive results.

TYPE OF COLLABORATION
REQUESTED

Corporate partnership for prod-
uct co-development, registration
and marketing in selected territo-
ries according to signed licensing
agreements with pharmaceutical
companies. In particular, invest-
ment for clinical development
abroad is required.

COMPETITIVE ADVANTAGES
MILESTONES

NeuroEPO could be considered
a "bestin class” product.
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