CURRICULUM VITAE

Carlo Toniatti, MD, PhD
Work Address: IRBM S.p.A. Via Pontina k. 30,600, 00071, Pomezia, (RM), Italy
Home Address: Viale dell’ Astronomia 13, 00140, Roma, Italy.
Tel: +39 06 91093445 (work); +39 3420701578 (cell phone)
E-mail: c.toniatti@irbm.com (work); carlotoniatti@gmail.com (private)

QUALIFICATIONS SUMMARY

e Experience in basic research, drug discovery and clinical development in both Biotech and
Pharmaceutical Company environment; solid expertise in Drug Discovery and Development
(small molecules and biologics), Oncology and Gene Therapy.

e Strong familiarity with leading drug discovery programs, in both industry and academic
environment, from target identification/validation to clinical development and FDA approval
and with executing on translational research.

e Experienced in the management of external collaborations and alliances, in portfolio
management and in managing interaction and collaborations between industry and academia.

e Have successfully led multiple programs and cross-functional teams; functions effectively in a
team environment; proficient in the direct and matrixed supervision of people.

e Strong experience in leading drug discovery and development efforts in industry and in
academic environment

EDUCATION

1993 Ph. D. in Molecular and Cellular Biology and Pathology
University of Naples, 2™ School of Medicine, Naples, Italy
Liver specific gene-transcription

1987 M.D.: Doctor Degree in Medicine (with honors)
University of Naples, 2™ School of Medicine, Naples, Italy

PROFESSIONAL EXPERIENCE

Nov. 1990-present

e 2018-present: IRBM S.p.A, Pomezia, Rome Italy.

e 2014-2018: Oncology Research for Biologics and Immunotherapy
translation (ORBIT), MD Anderson Cancer Center, Houston, US.

e 2012 -2014: Institute for Applied Cancer Science (IACS) & Center for
Co-Clinical Trial (CCCT), MD Anderson Cancer Center, Houston,
US.

e 2011-2012: Institute for Applied Cancer Science (IACS), MD
Anderson Cancer Center, Houston, US.

e 2009-2011: MRL Labs, Boston, US.
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mailto:carlotoniatti@gmail.com

2000-2009: Merck Research Labs (MRL), Rome, Italy (I.LR.B.M.,
fully owned by Merck from 2000)

1990-2000: I.R.B.M. - Istituto di Ricerche di Biologia Molecolare,
Pomezia, Rome, Italy (Joint Venture between Merck/MRL and
Sigma-Tau)

EMPLOYMENT HISTORY

2018-Present
2015-2018
2013-2014
2011-2012
2008-2011
2003-2007
2000-2002
1997-1999
1995-1997
1992-1995
1990-1992

Current Position

2018-present

Chief Scientific Officer, IRBM

Executive Director, Head of Research at ORBIT (MDACC)
Head of Research at IACS & CCCT (MDACC)

Head of Research IACS (MD Anderson Cancer Center, MDACC)
Director (MRL)

Senior Investigator (MRL)

Senior research Fellow (MRL)

Research Fellow (IRBM)

Senior Research Biologist (IRBM)

Research Biologist (IRBM)

Staff Biologist (IRBM)

Chief Scientific Officer & VP Translational & Discovery Research at
IRBM ((Integrated Research in Biotechnology and Medicine).

Responsible for the overall scientific strategy, technological
advancement, portfolio management, scientific  execution,
establishment and management of scientific alliances.

IRBM is a Partner Research Organization (total of about 160
scientists, 200 total FTEs) with decades of experience in drug
discovery and development. IRBM provide support across the entire
drug discovery process from target ID to clinical candidate selection
for therapeutic small molecules, peptides and monoclonal antibodies.
In terms of Internal R&D, programs in Oncology and Infectious
diseases (Viral Diseases) have been started in 2018. In December
2021, IRBM has out-licensed a novel series of fourth-generation
capsid assembly modulators (CAMs) for the treatment of HBV. The
CAMs were originated and developed at IRBM in alliance with
Istituto Nazionale Genetica Molecolare (INGM) and San Raffaele
Hospital (OSR).



Last previous positions

2015-2018

2012-2015

- Executive Director and Head of Research at the Oncology Research for
Biologics and Biologics and Immunotherapy Translation (ORBIT)
institute.

- Responsible for the overall strategy, portfolio management, scientific
execution and alliances management. ORBIT is an organization (total of
30 FTEs) within the MD Anderson Cancer Center, Houston, Texas, that
was established in January 2015: its mission is to guide, inform, accelerate
and execute the translation of novel discoveries into clinically relevant
cancer bio-therapeutics.

- The IND for the anti-OX40 agonist mAb (now GSK3174998) was filed
in July 2015. Phasel in monotherapy started in October 2015. Phase 1 in
combination with PD-1 (Keytruda, Merck) started in 2016.

- In April 2015, signed an option agreement with Astellas Pharma Inc. to
research and develop a new TCR-like mAb, namely 8F4, for the treatment
of patients with Acute Myeloid Leukemia (AML). The agreement also
includes up to $26 million as an option premium and for research and
development funding. Phasel trial started during the 2Q2019.

- Strategic alliances with two mAb biotech companies (Kymab and
Morphosys) were established

- Two small molecule programs (OXPHOS inhibitor, IACS-10759)
developed at IACS under my leadership (namely (OXPHOS inhibitor,
IACS-10759 and Glutaminasel inhibitor, IPN60090) entered phase 1 of
clinical development during the 3Q2016.

- Voting Member of the MDACC Immunotherapy Platform Executive
Committee.

- Head of Research at the Institute for Applied Cancer Science

(IACS).

- Head of Research at the Center for Co-clinical trials (CCCT)

- Continued to lead IACS basic research and translational

medicine efforts. Focus on metabolism and epigenetic targets.

- Established a co-development and milestone driven agreement with
GSK (potential for up to $335M revenues + royalties)

for anti-OX40 monoclonal antibodies (immune checkpoint agonist). -
Responsible for the scientific execution of the project at IACS/; member
of the Joint Steering Committee for program development.

-Responsible for the overall scientific direction and operations of the
CCCT, a pre-clinical platform whose mission is to integrate MDACC
expertise and resources required to accelerate in vivo pre-clinical
evaluation of oncology drugs in the appropriate pre-clinical models to
inform the design and implementation of clinical trials. Cross functional
oversight of the work of +20 pharmacologists and biologists to establish
in vivo mouse models, design and execute pharmacokinetic, toxicity and
in vivo efficacy studies and to generate and validate biomarker
hypothesis.



2011-2012

2003-2011

- Head of Research at the Institute for Applied Cancer Science
(IACS) at the MD Anderson Cancer center.

Lead IACS Basic Research and Translational Medicine efforts to
identify and validate cancer targets and to support small molecules
development programs. Lead biology teams and coordinate cross-
functional biology and chemistry teams (total of > than 50 FTEs) for
integrated programs to advance small molecule inhibitors into the
clinic.

Merck — increasing responsibilities

- Lead a group of 10-50 cancer biologists engaged in 1) small molecule
drug discovery efforts for an undisclosed target and 2) translational
medicine efforts (responder identification, biomarkers development and
selection of clinical indications) to support the clinical development of five
Merck Oncology compounds..

- Cross functional oversight of the work of pharmacologists and/or
biologists/biochemists and/or chemists belonging to different functional
areas to ensure the successful completion of our research activities in
support of oncology.

- Chair of the EDT (Early Development Team), a large (+ 30 team
members, >100 indirect FTE's) company-wide multidisciplinary team
responsible for the clinical development of PARP inhibitor niraparib (MK-
4827). After achieving clinical proof-of-concept in a Phase 1b, Niraparib
was licensed out to Tesaro in 2011. On March 2017 U.S. FDA has
approved niraparib (ZEJULA) for the maintenance treatment of adult
patients with recurrent epithelial ovarian, fallopian tube, or primary
peritoneal cancer who are in complete or partial response to platinum-
based chemotherapy.

- Biology leader and member of the EDTs responsible for the clinical
development of Weel inhibitor (MK-1775, now AZD1775, Phase 2) and
HDM?2 inhibitor (MK-8242, Phase 1) and CHK1 (MK-8776, phase 1).

- Co-lead a company-wide multidisciplinary team whose goal was the
identification of the best combinations of targeted agents for the therapy
of biomarker-defined tumor subtypes.

- As part of the senior leadership team, help shape global portfolio, define
organization structure and recruit talents to MRL sites.

- Member of the Early Stage and Late Stage Review Licensing
Committees in charge for evaluating external Oncology compounds at
early (pre-clinical-Phasel) or late (phase 2-3) stage of developments.
Participate in due diligence efforts for in-license candidates.

- Leader of the Cell Cycle and DNA Repair Oncology area at Merck

- Member of the Merck Oncology Target Identification and Validation
team.

- Initiate and maintain collaborations with academia, clinicians, biotech
companies and CROs to augment internal research and explore novel
preclinical and clinical strategies.



1997-2002

- Member of the Senior Leadership Team, a group of about 12 directors at
the Boston site with governance of non-research activities ongoing at the
site.

Summary of past accomplishments (Oncology):

- Led the PARP program from target identification and validation to
phaselb Proof-of concept trial with lead PARP-1/-2 inhibitor MK-4827.
Also led the cross-functional team who developed an undisclosed back-
up PARP inhibitor clinical candidate.

- Led a cross-functional team that developed and validated an antibody-
drug conjugate platform to deliver potent cytotoxic agents linked via
cleavable linkers to mAbs.

- Led a multi-disciplinary, company-wide team that explored targeted
systemic and/or intratumoral delivery of siRNAs as a therapeutic
approach for cancer.

- Identified and validated an undisclosed Merck Oncology target and
started the corresponding small molecule drug discovery program;
conceived, developed and coordinated the execution of the whole
screening strategy, including hit identification and triage, research
operating plan and critical assays for screening and hit validation/lead
optimization.

- Provided strategic and technical leadership to different
interdisciplinary program teams pursuing the development of targeted
therapies for cancer.

- Introduced and validated in Merck the use of lentivirus-mediated
delivery of inducible shRNA expression cassettes as a powerful tool for
target validation/identification.

- Co-led high-throughput genome wide siRNA screenings to identify
novel targets and/or hits sensitizing to existing Merck drugs; conceived
and design follow-up strategy and assays for hits validation

- Involved in a number of strategic initiatives/teams for Merck Oncology
including: development of pre-clinical oncology models, prioritization
of targets for drug discovery, assessment/evaluation/licensing of novel
technologies capable to help the drug discovery process.

GENE THERAPY

Summary of past accomplishments

- Group and Program leader (3-5 direct reports) in the context of Merck-
wide project aimed at the development of novel vectors for gene delivery
and regulation.

- Developed and optimized two novel transcription regulatory switches
for in vivo ligand-dependent gene transcription regulation.

- Used transcription regulatory switches in appropriate animal models for
the successful gene therapy with viral and non-viral vectors of diseases
like Anemia and Proliferative Diabetic Retinopathy.

- Co-developed and optimized systems for efficient intramuscular delivery
of genes by in vivo electro-transfer.

- Characterized the mechanisms underlying site-specific integration in
human chromosome 19 of Adeno-associated virus (AAV)




- Co-developed a hybrid adenovirus (Ad)/adeno-associated virus (AAV)
vector which combines the large cloning capacity of Adenovirus with the
site-specific integration in chromosome 19 of AAV.

1991-1996 RECOMBINANT GROWTH FACTORS
Summary of past accomplishments
- Group leader (1-3 direct reports) within the IL-6 program at IRBM,
whose goal was the generation of IL-6 variants with antagonistic activity
for the therapy of IL-6 associated diseases, such as multiple myeloma and
rheumatoid arthritis.
- Contributed to the characterization of the interaction mode of IL-6 with
its receptors. First reported experimental evidence proposing the
hexameric structure of the IL-6 receptor complex.
- Generated by site-directed mutagenesis soluble forms of human IL-6
receptor (shIL-6R) with antagonistic activity.
- Generated human interleukin-6 (IL-6) variants with > 70-fold enhanced
affinity for its binding receptor by a combination of homology modeling,
site-directed mutagenesis and selection of high affinity variants of IL-6
from phage-displayed libraries of mutants.
- Contributed to the generation of hIL-6 variants with super-antagonistic
activity (i.e. increased affinity for the binding receptor but .no capability
to trigger heterodimerization with the transducing receptor unit)
- Contributed to the generation by rational design and phage display
selection of a 61 residue polypeptide (minibody) inhibitor of IL-6
- Contributed to the demonstration for the first time that [L-6 system plays
a positive role in local inflammatory reactions by amplifying leukocyte
recruitment.

ACADEMIC HISTORY

e PhD student, 2" School of Medicine, Naples, Italy, Department of Biochemistry
and Biotechnology, Laboratory of Prof. Gennaro Ciliberto

- Identified cis- and trans- acting element required for the inducible and liver specific

expression of inflammatory genes, such as the human C-reactive protein (CRP) gene.

- Elucidated the functions of the liver specific transcription factor HNF-1 and

demonstrated for the first time its transcriptional activating properties capabilities in cells.

e 1986-1987 Undergraduate student at the Department of Internal Medicine, 2"
Medical School of Medicine, Naples, Italy

- Internist for 18 months in the department of Internal Medicine as part of the training to

obtain the Doctor Degree in Medicine

- Plus three months in the Department of Psychiatry and three months in the Department

of Obstetrics and Gynecology

e 1984-1986 Undergraduate student at the International Institute of Genetics and
Biophysics (IIGB), Naples, Italy, Molecular Neurobiology Section, Laboratory of
Prof. A. Giuditta.

- Studied macromolecules synthesis (nucleic acids and proteins) in brain during memory

and learning processes.

e Undergraduate student at the Department of Immunology, Laboratory of Prof.
S. Zappacosta. 2" School of Medicine, Naples, Italy

- Studied the association between autoimmune diseases and HLA haplotypes.




ACADEMIC EXPERIENCE

From 1997 to 2008 Teaching course (20 hours) of Molecular Biology & Gene Therapy for

undergraduate students at the University “La Sapienza” of Rome as part
of the official course for MSc in Biology

PROFESSIONAL AND ACADEMIC HONORS

1995 Young Investigator Award (First Place) from the International Cytokine Society
(September, 1995 Harrogate, England).

Featured in the 2020 Medicine Maker’s Power list, Biopharmaceuticals category.

Ad-hoc reviewer for several peer-reviewed journals including Cancer Discovery, Journal of the
National Cancer Institute, Cancer Research, Molecular Cancer Therapeutics, PNAS
(Proceedings of the National Academy of Sciences of the United States of America), Trends in
Molecular Medicine, Molecular Therapy, Cell Death & Differentiation, Human Gene Therapy
and Gene Therapy

Author of invited reviews and book chapters

H-Index: 49; citations: 9779: total IF: 113

PUBLICATIONS

1. Simona Ponzi, Federica Ferrigno, Monica Bisbocci, Cristina Alli, Jesus M Ontoria,
Alessia Petrocchi, Carlo Toniatti, Esther Torrente. Direct-to-biology platform: From
synthesis to biological evaluation of SHP2 allosteric inhibitors. Bioorg. Med. Chem.
Lett.100:129626, 2024.

2. Petrocchi A, Grillo A, Ferrante L, Randazzo P, Prandi A, De Matteo M, laccarino C,
Bisbocci M, Cellucci A, Alli C, Nibbio M, Pucci V, Amaudrut J, Montalbetti C,
Toniatti C, Di Fabio R. Discovery of a Novel Series of Potent SHP2 Allosteric
Inhibitors. ACS Med Chem Lett.,14(5):645-651, 2023.

3. Torrente E, Fodale V, Ciammaichella A, Ferrigno F, Ontoria JM, Ponzi S, Rossetti 1,
Sferrazza A, Amaudrut J, Missineo A, Esposito S, Palombo S, Nibbio M, Cerretani
M, Bisbocci M, Cellucci A, di Marco A, Alli C, Pucci V, Toniatti C, Petrocchi A.
Discovery of a Novel Series of Imidazopyrazine Derivatives as Potent SHP2
Allosteric Inhibitors. ACS Med Chem Lett., 14(2):156-162, 2023

4. Giacomo Paonessa, Giulia Siciliano, Rita Graziani, Cristiana Lalli, Ottavia Cecchetti,
Cristina Alli, Roberto La Valle, Alessia Petrocchi, Alessio Sferrazza, Monica
Bisbocci, Mario Falchi, Carlo Toniatti, Alberto Bresciani, Pietro Alano Novel
gametocyte-specific and all-blood-stage transmission-blocking chemotypes from
high throughput screening on Plasmodium falciparum gametocytes. Commun. Biol.
6;5(1):54, 2022

5. Colarusso S, Ferrigno F, Ponzi S, Pavone F, Conte I, Abate L, Beghetto E, Missineo
A, Amaudrut J, Bresciani A, Paonessa G, Tomei L, Montalbetti C, Bianchi E, Toniatti
C, Ontoria JM. SAR evolution towards potent C-terminal carboxamide peptide
inhibitors of Zika virus NS2B-NS3 protease. Bioorg. Med Chem. 1,57 116631 (2022)

6. Biferali B, Bianconi V, Perez DF, Kronawitter SP, Marullo F, Maggio R, Santini T,
Polverino F, Biagioni S, Summa V, Toniatti C, Pasini D, Stricker S, Di Fabio R,
Chiacchiera F, Peruzzi G, Mozzetta C. Prdm16-mediated H3K9 methylation controls



10.
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13.

fibro-adipogenic progenitors identity during skeletal muscle repair. Science Adv. Jun
2;7(23):eabd9371. doi: 10.1126/sciadv.abd9371., 2021

Michael J Soth, Kang Le, Maria Emilia Di Francesco, Matthew M Hamilton, Gang
Liu, Jason P Burke, Chris L Carroll, Jeffrey J Kovacs, Jennifer P Bardenhagen,
Christopher A Bristow, Mario Cardozo, Barbara Czako, Elisa de Stanchina, Ningping
Feng , Jill R Garvey , Jason P Gay , Mary K Geck Do, Jennifer Greer , Michelle Han,
Angela Harris, Zachary Herrera, Sha Huang, Virginia Giuliani, Yongying Jiang,
Sarah B Johnson, Troy A Johnson, Zhijun Kang, Paul G Leonard, Zhen Liu, Timothy
McAfoos, Meredith Miller, Pietro Morlacchi, Robert A Mullinax, Wylie S Palmer,
Jihai Pang, Norma Rogers, Charles M Rudin, Hannah E Shepard, Nakia D Spencer,
Jay Theroff, Qi Wu, Alan Xu, Ju Anne Yau, Giulio Draetta, Carlo Toniatti, Timothy
P Heffernan , Philip Jones. Discovery of IPN60090, a Clinical Stage Selective
Glutaminase-1 (GLS-1) Inhibitor with Excellent Pharmacokinetic and
Physicochemical Properties. J. Med. Chem. 63(21): 12957-12977, 2020.

Sun Y, Bandi M, Lofton T, Smith M, Bristow CA, Carugo A, Rogers N' Leonard
P, Chang Q, Mullinax R, Han J, Shi X, Seth S Meyers BA, Miller M, Miao L, Ma
X, Feng N, Giuliani V, Geck Do M, Czako B, Palmer WS, Mseeh F, Asara JM, Jiang
Y, Morlacchi P, Zhao S, Peoples M, Tieu TN, Warmoes MO, Lorenzi PL, Muller
FL, DePinho RA, Draetta GF, Toniatti C, Jones P, Heffernan TP, Marszalek JR.
Functional Genomics Reveals Synthetic Lethality between Phosphogluconate
Dehydrogenase and Oxidative Phosphorylation. Cell Rep. 8;26:469-482, 2019.
Jennifer R. Molina, Yuting Sun, Marina Protopopova, Sonal Gera, Madhavi Bandi,
Timothy McAfoos, Pietro Morlacchi, Jennifer Bardenhagen, Christopher Bristow,
Guang Gao, John Asara, Christopher Carroll, Edward Chang, Jason Cross, Barbara
Czako, Angela Deem, Naval Daver, Ningping Feng, Jason Gay, Mary Geck Do,
Jennifer Gree, Jing Han, Ahmed-Noor A. Agip, Judy Hirst, Sha Huang, Yongying
Jiang, Zhijun Kang, Sergej Konoplev, Gang Liu, Timothy Lofton, Helen Ma, Polina
Matre, Florian Muller, Robert Mullinax, Michael Peoples, Alessia Petrocchi, Jaime
Rodriguez-Canale, Riccardo Serreli, Thomas Shi, Melinda Smith, Jay Theroff,
Stefano Tiziani, Quanyun Xu, Stefan Ciurea, Gheath Al-Atrash, Jian-Wen Dong, John
Frederick de Groot, Verlene K Henry, Caroline C Carrillo, Qi Zhang, Carlo Toniatti,
Timothy P. Heffernan, Giulio F. Draetta, Marina Konopleva, Philip Jones, M. Emilia
Di Francesco and Joseph R. Marszalek.. An inhibitor of Oxidative phosphorylation
exploits cancer vulnerability. Nat Med. 24:1036-1046, 2018.

Hong Jiang, Yisel Rivera-Molina, Karen Clise-Dwyer, Laura Bover, Luis Vence,
Ying Yuan, Frederick Lang, Carlo Toniatti, Mohammad Hossain, Candelaria
Gomez-Manzano, and Juan Fueyo-Margareto. Oncolytic adenovirus and tumor-
targeting immune modulatory therapy improve autologous cancer vaccination.
Cancer Res., 77:3894-3907, 2017.

Michael Lee, Timothy Helms, Ningping Feng, Jason Gay, Qing Chang, Feng Tian, Ji
Wu, Carlo Toniatti, Timothy Heffernan, Garth Powis, Lawrence Kwong, and E.
Kopetz. Neuropilin-1 mediates Neutrophil Elastase uptake and cross-presentation in
breast cancer cells. J. Biol. Chem., 292(24):10295-10305.

Li L, Karanika S, Yang G, Wang J, Park S, Broom BM, Manyam GC, Wu W, Luo Y,
Basourakos S, Song JH, Gallick GE, Karantanos T, Korentzelos D, Azad AK, Kim J,
Corn PG, Aparicio AM, Logothetis CJ, Troncoso P, Heffernan T, Toniatti C, Lee
HS, Lee JS, Zuo X, Chang W, Yin J, Thompson TC. Androgen receptor inhibitor-
induced "BRCAness" and PARP inhibition are synthetically lethal for castration-
resistant prostate cancer. Sci. Signal. May 23;10, 2017.

Genovese G, Carugo A, Tepper J, Robinson FS, Li L, Svelto M, Nezi L, Corti D,
Minelli R, Pettazzoni P, Gutschner T, Wu CC, Seth S, Akdemir KC, Leo E, Amin S,
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Molin MD, Ying H, Kwong LN, Colla S, Takahashi K, Ghosh P, Giuliani V, Muller
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