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A. Personal Statement 
 
I have long-standing experience in investigating the mechanisms of immunological tolerance, specifically in 
pediatric patients after hematopoietic stem cell transplantation and in patients with genetic diseases of the 
immune system. My basic research training in immunology of human diseases, together with my involvement 
in clinical diagnosis and development of preclinical studies for cellular and gene therapy trials of immune 
mediated diseases, has strengthened my competence in the field of Translational Medicine. From this work, I 
have developed extensive expertise in investigating the mechanisms of immunological tolerance and its 
modulation for clinical applications. I completed the first cellular therapy trial of alloantigen- specific regulatory 
Type 1 T lymphocytes (Tr1) generated to treat patients transplanted with haploidentical stem cell 
transplantations to prevent acute graft-versus-host disease. My contribution to the clinical trial extended from 
the initial observation, that Tr1 lymphocytes are naturally present in tolerant hematopoietic stem cell (HSC)- 
transplant recipients to the establishment of the in vitro methods to generate the Tr1 lymphocytes, the scale-up 
and the development of a GMP validated protocol filed and ultimately the clinical trial that was completed in 
2009. This work contributed significantly to the development of the current FDA approved (IND# 17292) 
optimized T-allo10 protocol using purified CD4+ T cells as responder cells and DC-10 as stimulator cells. Over 
the years, my research has focused on Autoimmune Genetic Diseases and Primary Immunodeficiencies, from 
identifying causative genes, understanding the pathogenesis, defining novel diagnostic and prognostic markers 
and investigating new therapeutic approaches. My work has significantly contributed, in the past twenty years, 
to dissecting the role of FOXP3 and Treg cells in immune responses in humans, as well as to raising the 
interest of scientists and clinicians in investigating diseases with severe immune dysregulation, such as IPEX 
Syndrome. At Stanford, I will continue pursuing research on dissecting the immunological mechanisms 
underlying monogenic autoimmune diseases, especially those with onset in childhood and with progressive 
course. Importantly, my goal is to establish cell and gene transfer-based therapies for IPEX Syndrome and 
similar monogenic diseases with immune dysregulation. I have pioneered the application of CRISPR/Cas9 
gene editing to restore FOXP3 in IPEX patient HSCs. The goal of this R01 is to refine this gene editing strategy 
to restore physiological FOXP3 expression from autologous HSC and definitively improve the therapies of 
IPEX and other monogenic immune regulatory disorders. 
 
 

 



 

B. Positions and Honors 

05/15- Present Associate Professor, Pediatric Division of Stem Cell Transplantation and 
Regenerative Medicine, Stanford University, School of Medicine  

10/14- 10/16         Pediatrician (consultant), Pediatric Immunology Hematology, San Raffaele Hospital, 
Milan Italy 

05/14-04/15 Senior Research Scientist, Pediatric Division of Stem Cell Transplantation and 
Regenerative Medicine, Stanford University, School of Medicine  

01/14  Associate Professor in Pediatrics: Qualification awarded at National Level, based 
on scientific achievements, Italian Ministry of Health 

08/12-04/14 Visiting Scholar and Instructor /Research Associate, Pediatric Division of 
Immunology and Allergy, Stanford University, School of Medicine  

2007- 09/14  Group Leader at San Raffaele Telethon Institute for Gene Therapy (HSR-
TIGET) Milan (Dir. Luigi Naldini) 

2004-2012  Responsible for the Outpatients Clinic Pediatric Immunology Hematology Unit, 
San Raffaele Hospital (Dir. Maria Grazia Roncarolo) 

2001-2006  Project Leader at San Raffaele Telethon Institute for Gene Therapy (HSR-TIGET) Milan 
(Dir. Maria Grazia Roncarolo) 

1997-2000  Medical Researcher at Cellular Therapy Laboratory Telethon Institute for Gene 
Therapy (HSR-TIGET), Scientific Institute H.S. Raffaele, Milan (Dir. Claudio 
Bordignon) 

1990-1995  Postdoctoral Fellow at DNAX Research Institute of Molecular and Cellular Biology, 
Palo Alto CA, USA (Dir. Jan E. de Vries) 

1988-1989  Research Fellow at UNICET Laboratory for Immunological Research, 
Lyon, France (Dir. Jacques Banchereau) 

1985-1987  Pre-doctoral Internship. Department of Pediatric Immunology. School of Medicine, 
University of Turin, Italy (Dir. Pierangelo Tovo) 

Professional Memberships/Activities 
 
Member of the European Society of Immunodeficiency (ESID), Federation of Clinical Immunology 
Societies (FOCIS and CIS) and Italian Society of Pediatric Oncology and Hematology (AIEOP) 

 Associate Editor for Frontiers in Pediatrics and Frontiers in Primary Immunodeficiencies, Open Access Journal 
Reviewer activity for Blood, J Medical Genetics, J Autoimmunity, J Endocrinology, European Journal 
of Immunology, Transplantation. 
Grants revision activities for European Research Council, INSERM, LSBR Foundation, Wellcome 
Trust, ANR-France 

Teaching activities ad hoc lessons at Vita-Salute University Medical School and    Biotechnology, Milan; 
Tor Vergata University, Rome; Undergraduate and Graduate Course at Stanford University 

 
C. Contribution to Science 
 
My first original work was on SCID patients successfully reconstituted with HLA-mismatched fetal liver 
hematopoietic stem cells. These studies allowed the first isolation in humans of IL-10–producing Type 1 
regulatory T cells that represent a fundamental cell subset for the induction and maintenance of peripheral 
tolerance. I have also completed the first cellular therapy trial of allo-antigen-specific regulatory Type 1 T 
lymphocytes (Tr1) generated to treat patients transplanted with haploidentical stem cell transplantations to 
prevent acute graft-versus-host disease. My contribution to the clinical trial extended from the initial observation, 
that Tr1 lymphocytes are naturally present in tolerant hematopoietic stem cell (HSC)-transplant recipients to the 
establishment of the in vitro methods to generate the Tr1 lymphocytes, the scale-up and the development of a 
GMP validated protocol filed and approved by the Italian Ministry of Health (2000), and ultimately the clinical trial 
that started in 2001. 
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linked (IPEX) Syndrome. My work showed for the first time that in IPEX patients FOXP3 gene mutations 
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4. I also contributed to a comprehensive clinical characterization of IPEX patients including the largest long 
term follow up, and to defining of new diagnostic tools, complementary to gene sequencing, which have 
been useful for the follow-up of IPEX patients undergoing different treatments. I achieved the clinical 
characterization by establishing collaborations with other centers and gathering clinical data from IPEX patients 
with different mutations and disease severity.  
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5. Recently, I contributed to innovative in vitro and in vivo approaches, instrumental to study human genetic 
diseases of the immune system and preparatory to gene therapy via gene editing. 

17. Hendel A, Bak RO, Clark JT, Kennedy AB, Ryan DE, Roy S, Steinfeld I, Lunstad BD, Kaiser RJ, Wilkens 
AB, Bacchetta R, Tsalenko A, Dellinger D, Bruhn L, Porteus MH. Chemically modified guide RNAs 
enhance CRISPR-Cas genome editing in human primary cells. Nat Biotechnol. 2015 Jun 29. [Epub ahead 
of print] 

18. Goettel JA, Biswas S, Lexmond WS, Yeste A, Passerini L, Patel B, Yang S, Sun J, Ouahed J, Shouval 
DS, McCann KJ, Horwitz BH, Mathis D, Milford EL, Notarangelo LD, Roncarolo MG, Fiebiger E, Marasco 
WA, Bacchetta R, Quintana FJ, Pai SY, Klein C, Muise AM, Snapper SB. Fatal autoimmunity in mice 
reconstituted with human hematopoietic stem cells encoding defective FOXP3. Blood. 2015 Jun 
18;125(25):3886-95. 

19. Goodwin M., Lee E. and Bacchetta R*. CRISPR-based gene editing enables FOXP3 gene repair   in 
IPEX patient cells. Sci Adv, in press 

 
Complete List of Published Work in MyBibliography:    
https://www.ncbi.nlm.nih.gov/pubmed/?term=bacchetta+r+and+immune 
 
D. Additional Information: Research Support and/or Scholastic Performance  
Ongoing Research Support (as PI): 
 
MCHRI/Harman Faculty Scholar Award                                          9/2019-8/2024 
Title:” Harnessing FOXP3 genome editing towards innovative treatment of IPEX syndrome” 
Genome editing for FOXP3 project, mainly supporting Faculty salary. 
 
California Institute of Regenerative Medicine (CIRM)-CLIN1         12/2019-6/2021 
Title: “Phase 1 Study of Autologous CD4LVFOXP3 T Cells in Subjects with IPEX Syndrome”. 
Supporting IND enabling studies for LV-engineered Treg-like cells. 
 
Harrington Discovery Institute-Innovator Award         01/01/2019 – 01/01/2021 
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Preclinical safety, dose evaluation, pharmacokinetics and efficacy of Treg-like CD4+T cells genetically modified 
to express FOXP3 for the treatment of IPEX syndrome patients. 

The goal of this study is to complete the preclinical studies and initiate the process development for the clinical 
use of the converted LV-FOXP3 T cells to test safety and efficacy in IPEX patients in a Phase 1 trial.  
 
 Completed Research Support 
 
R21 AI12389601A1 NIH  Bacchetta (PI)          09/01/2016 – 08/31/2018 
Genome Editing to rescue FOXP3 Deficiency in IPEX 
The goal of this study is to obtain efficient FOXP3 gene-disruption in Treg cells and HSCs to generate a hu-
mouse model of FOXP3 deficiency and establish functional FOXP3 gene correction using the CRISPR/Cas9 
system in IPEX Treg cells and HSCs. 
 
CIRM QUEST Discovery Award            05/01/2017- 04/30/2019 
Genome Editing to rescue FOXP3 Deficiency in IPEX 
perform the preclinical studies required for the development of a cure for IPEX patients using a highly efficient 
genome editing approach to repair autologous patients’ HSCs.  
 
Spectrum Pilot Grants for SPARK (Therapeutics)         03/01/2017-02/28/2019 
Gene Corrected Autologous HSCs for the Treatment of IPEX Syndrome 
Provide a foundation for future external funding applications to develop clinical applications of our FOXP3 gene 
correction strategy in IPEX patient cells. 
 
Spectrum Pilot Grants for SPARK (Diagnostics)         03/01/2017-02/28/2019 
Epigenetic screening for primary immune deficiencies and immune dysregulation 
Develop a more sensitive diagnostic tool for newborn screening as well as later diagnostic timepoints to detect 
essentially all primary immune deficiencies (PIDs). 
 


