CURRICULUM VITAE
Richard Jude Samulski, Ph.D.

PERSONAL
Home Address: 201 Southwind Lane
Hillsborough, NC
27278
(919) 933-7210
EDUCATION
1982-1986 Post-Doctoral Research
Laboratory of Dr. Thomas Shenk
Princeton University
1978-1982 Ph.D., Molecular Biology
Laboratory of Dr. Nicholas Muzyczka
University of Florida, Gainesville, FL
1972-1976 B.S., Microbiology

Clemson University, Clemson, SC

PROFESSIONAL EXPERIENCE

04/2024 - Present Co-Founder, Chief Scientific Officer
M34, Inc.
870 Martin Luther King Jr Blvd
Chapel Hill, NC

09/2001- 03/2024 Founder, President & Former Chief Scientific Officer
Asklepios BioPharmaceutical, Inc. (AskBio),
A Wholly Owned Subsidiary of Bayer Pharmaceuticals
Research Triangle Park, NC

11/2019-Present Member, Gene Therapy for Rare Disease Consortium
Foundation of National Institutes of Health
Washington, DC

04/2018-Present Founder & Trustee
Columbus Children’s Foundation
Chapel Hill, NC

03/2018-Present Professor
Department of Pharmacology
University of North Carolina
Chapel Hill, NC

EX2028
1 Sarepta v. Trustees UPenn et al.
IPR2024-00580
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PROFESSIONAL EXPERIENCE (cont’d)

08/2016-02/2018 Vice President, Gene Therapy
Bamboo Inc., A Wholly Owned Subsidiary of Pfizer, Inc
Morrisville, NC

06/1999-08/2016 Professor
Department of Pharmacology
University of North Carolina
Chapel Hill, NC

06/1993-06/2016 Director of Gene Therapy Center
School of Medicine, University of North Carolina
Chapel Hill, NC

06/1993-1999 Associate Professor
Department of Pharmacology
University of North Carolina
Chapel Hill, NC

09/1991-06/1993 Associate Professor
Department of Biological Sciences
University of Pittsburgh, Pittsburgh, PA

09/1986-09/1991 Assistant Professor
Department of Biological Sciences
University of Pittsburgh, Pittsburgh, PA

1984-1986 Postdoctoral Research Fellow
Laboratory of Dr. Thomas Shenk
Princeton University, Princeton, NJ

1982-1984 Postdoctoral Research Fellow
Laboratory of Dr. Thomas Shenk
Microbiology Department, SUNY, Stony Brook

ACADEMIC AND PROFESSIONAL HONORS

Life Sciences Award Winner, 2024

ESGCT Founder’s Award, 2022 (Inaugural award for the society)

Columbus Hero Award, Columbus Venture Partners, 2022

Nominated for National Academy of Science, 2022

BBVA Foundation, Frontiers of Knowledge Award nominee, 2022

North Carolina Science Award nominee, 2022

Top 20 Most Influential R&D Executives, Endpoints News, August 2021
Businessperson of the Year, Triangle Business Journal, 2020

9. Life Sciences Lifetime Achievement Award, Triangle Business Journal, July 2020
10. PharmaVoice 2020 - 100 Most Inspiring People in the Life Sciences Industry, May 2020
11. First non-MD to be placed on the University of Florida’s “Wall of Fame”, 2016

XN AL
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12.
13.
14.

Audience with the Pope for Advancement of Gene Therapy for Genetic Diseases, 2015
1000 Talents for China Award, 2014
SCBA Award in China, 2013

ACADEMIC AND PROFESSIONAL HONORS (cont’d)

15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.

Top 12 Pioneer Awards for Seminal Work in Gene and Cell Therapy, 2013

China Thousand Talent Plan Scholar, 2012

Honorary Professor, Peking Union Medical College, 2009

Honorary Professor, Institute of Hematology, Chinese Academy of Medical Sciences, 2009
Meeting with the Minister of Health, China, 2009

Senator Paul B. Wellstone Muscular Dystrophy Cooperative Research Center Award,
October 2008

ASGCT Outstanding Achievement Award, 2008 (Inaugural award for the society)
Researcher/Innovator Healthcare Hero Award, Triangle Business Journal, NC, 2005
National Hemophilia Foundation Researcher of the Year, 1999

William C. Friday Fellowship for Human Relations Nominee, 1995

American Heart Association Established Investigator, 1991-1996

University of Pittsburgh, President's Distinguished Research Award, 1991
Outstanding Young Men of America Award, 1990

Medical Guild Graduate Student Research Award, Third place, 1982

South Florida Branch ASM Student Research Award, First place, 1981

PROFESSIONAL ACTIVITIES

b

(9}

10.
I1.

12.
13.
14.
15.
16.
17.
18.

Invited Key Note: Lund Spring Symposium, Lund, Sweden, May 2023

Invited European Society of Gene & Cell Therapy Educational Lecturer, Edinburgh, UK, 2022
Invited European Society of Gene & Cell Therapy AAV Workshop, San Sebastian, Spain 2022
El Pais Newspaper-Rare Diseases Should Be Treated For Free; If We Do, We Will Understand
The Rest-Daniel Mediavilla, May 2022

Spanish Scientific Council, Madrid, Spain, 2022

Neurodegeneration Symposium, Fundacion Joaquin del Pino, Madrid, Spain, 2022

The National Institute for Innovation in Manufacturing Biopharmaceuticals (NIIMBL)
Workshop: AAV Analytics, April 2022

Bayer Pharmaceuticals Breakthrough Innovation Forum, April 2022

Science News_Century of Science Series: How Gene Therapy Overcame High-profile
Failures, March 2022

Carolina Alumni Review-From The Ashes, A Cure-Mark Derewicz, January 2022

Nature Reviews Drug Discovery-‘Bespoke Gene Therapy Consortium’ Sets Out To Enable
Gene Therapies For Ultra-rare Diseases, November 2021

Gene Therapy and Genome Editing Summit, Session Chair, November 2021

Member, Gene Therapy for Rare Diseases Consortium Foundation, October 2021— present
NC Bio Annual Meeting Keynote Speaker — October 2021

Gene Therapy 2.1 RESTORE Consortium, September 2021

GENEWIZ & Brooks Life Sciences Virtual Event, April 2021

BioPharma Dive Gene Therapy Webinar, April 2021

Human Gene Therapy-AAV Jude: An Interview with R. Jude Samulski-Kevin Davies,
January 18, 2021
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19. BioPharma Dive-How 2 Scientific Pioneers Teamed Up to Run AskBio, Bayer’s New Gene
Therapy Division-Sarah de Crescenzo, January 21, 2021

20. 20™ Gordon L. Snider Critical Issues Workshop-The Rationale for Gene Therapy, Gene
Silencing and Gene Editing for Rare Diseases, December 12, 2020

PROFESSIONAL ACTIVITIES (cont’d)

21. Gene Therapy for Neurological Disorders U.S.-Lesson From the Clinic & Why AAV Biology
Still Matters, December 10, 2020

22. Global Genes RAREcast-Danny Levine, November 2020

23. OpenGT, Advisor, November 2020 — present

24. News & Observer, Raleigh, NC Interview-Jude Samulski’s 40-year Mission in Gene Therapy
Leads to $4B Buy-out - Zachery Eanes, October 27, 2020

25. Triangle Business Journal Interview-How Potential $4 Billion Deal Lets AskBio Focus on the
Science-Seth Gulledge, October 26, 2020

26. Endpoints News-Bayer Buys a Biotech “Race Horse” With a $4B Deal Aimed at Going Big
Into Gene Therapy-John Carroll, October 26, 2020

27. STAT News Interview-Bayer to Buy Gene Therapy Company AskBio For as Much as $4
Billion-Matthew Herper, October 26, 2020

28. MDA Telethon, MDA Overtime Show, “Genetic Medicine”, October 2020

29. Eli Lilly and Company Global Grand Rounds, “AAV Gene Therapy for Neurological
Disorders, Personal Experiences”, October 2020

30. Chardan 4™ Annual Genetic Medicines Conference

31. FNIH Accelerating Medicines Partnership - Gene Therapy Program and Partnering Update
Working Group, August 26, 2020

32. Blog Talk Radio, PharmaTalk Podcast, PharmaTalk How a Gene Therapy for Duchenne Muscular
Dystrophy Came to Be, August 25, 2020

33. Cystic Fibrosis Foundation, Gene Therapy On-line Seminar, August 24, 2020

34. ASGCT “Vectors 101 Educational Series featured speaker, August 12, 2020

35. The Conference Forum, Gene Therapy DMD Life Science Podcast, August 5, 2020

36. National Public Radio feature, “Researchers hope experimental gene therapy is an answer to a
fatal genetic disorder: Researchers believe gene therapy is poised to change the lives of
thousands with the fatal genetic disorder, Duchenne muscular dystrophy — thanks to over 40
years of scientist Jude Samulski’s work.”, All Things Considered, July 20, 2020

37. Awarded international patent application from World Intellectual Property Organization for
regulated gene editing system, June 2020

38. Adjunct Professor, Department of Otolaryngology, University of lowa, 2020 — present

39. Freeline Therapeutics, Expert Clinical Advisory Panel — Impact of Covid19 Pandemic on Gene
Therapy Trials, June 2020

40. Member, Advisory Board, Freeline Therapeutics, 2020 — present

41. Accelerating Medicines Partnership in Gene Therapy — Manufacturing Testing and FDA
Interactions, June 2020

42. Member, Scientific Advisory Board, Apic Bio, June 2020 — present

43. FNIH, Accelerating Medicines Partnership in Gene Therapy — Manufacturing/Analytics
Working Group, June 2020

44. National Gene Vector Biorepository External Advisory Board - SARS-CoV-2
Spike-Pseudo-typed Lentiviral Vectors for Screening Neutralizing Antibodies and Antivirals,
May 2020
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45.
46.

47.

Expert Guest, Gene Therapy Podcast Series sponsored by BioMarin, May 2020

Cell & Gene Therapy Insights, Interview: “A Return to Rational Capsid Design? Predicting the
Future of AAV Vector R&D”, May 2020

Spectrum News In Focus — “Impact of Rare Disease Research in NC”, March 2020

PROFESSIONAL ACTIVITIES (cont’d)

48.

49.

50.

51.

52.

53.

54.
55.

56.

57.

58.

59.

60.

61.

62.

63.
64.

65.

66.

67.

68.

FNIH, Bespoke Gene Therapy: Manufacturing & Analytics Group, Advisor, February 2020 —
present

Workshop on Expanding AAV Manufacturing Capacity for Rare Disease Gene Therapies,
FDA/NIH, January 2020

First patient treated in Phase I trial using AAV gene therapy for Congestive Heart Failure,
AskBio, January 2020

Foundation for the National Institutes of Health, Individualized Gene Therapy Consortium,
December 2019

PharmaExec-R. Jude Samulski: Gene Therapy’s Guiding Force-Elaine Quilici, November 9,
2019

I Symposium on Gene Therapy Manufacturing — The New Era in Manufacturing of Gene
Therapy, “An AAV Retrospective”, San Sebastian, Spain, October 2019

The University of lowa, Neurogenetics Symposium, October 2019

Chardan 3™ Annual Genetic Medicines Conference, “The Pioneers of Gene Therapy”, October
2019

North Carolina Biotechnology Center, Gene and Cell Therapy Industry Consortium,

September 2019

North Carolina Biotechnology Center, Translational Research Grant — End User,

“Adenovirus E4orf6 Variants to Enhance the Production of AAV Viral Vectors”,

David Ornelles, PhD, 2019

Gene Therapy Fellowship Program - Mentor, “Directed Evolution of Chimeric AAVs for
Modification of Targeted Neural Circuits in the Primate Brain”, Martin Bohlen, PhD, 2019
CIMA Universidad de Navarra, Gene Therapy Project — Testing New Promoters, 2019

Phoenix Nest, MPS IIIC Program, 2019

National Institutes of Health / National Institute of Neurological Disorders and Stroke
(NINDS), Next Generation Strategies for Gene Targeted Therapies of Central Nervous System
Disorders Workshop, September 2019

North Carolina Biotechnology Center, Germfree and CRB — GMP Manufacturing Capacity in
Research Triangle Park, North Carolina, July 2019

North Carolina General Assembly, Genomic Medications Briefing, June 2019

Parent Project Muscular Dystrophy Annual Conference, “Overcoming Neutralizing

Antibodies for Broader Inclusion”, June 2019

National Center for Advancing Translational Sciences, CNS Immunogenicity

Considerations for AAV-mediated Gene Therapy, June 2019

NF2 BioSolutions Group, Accelerating Gene Therapy Research for Neurofibromatosis
Type 2, March 2019

University of North Carolina, National Institute for Innovation in Manufacturing
Biopharmaceuticals, March 2019

Alliance for Regenerative Medicine, Educational On-Camera Interview, “Gene Therapy:
The History, The Promise and The Challenges”, March 2019
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69.

70.

Cystic Fibrosis Foundation, Overcoming Obstacles for Delivery of Molecular Therapies
Workshop, February 2019

Duke University Pediatric Grand Rounds, “Has DMD Gone Viral? AAV-based Treatment
of Duchenne Muscular Dystrophy”, January 2019

PROFESSIONAL ACTIVITIES (cont’d)

71.

72.

73.
74.

75.
76.
77.

78.

79.

80.
81.
82.
83.
84.
85.
86.

87.
88.
89.
90.
91.
92.
93.

94.
95.

96.
97.
98.
99.

First patient treated in Phase I/II trial using AAV gene therapy for Pompe disease, AskBio,
January 2019

FDA/NIH Workshop, “The Growing Promise of Gene Therapy Approaches; Update on the
Latest Developments in Viral and Non-Viral Vector Manufacturing; Quality and
Manufacturing”, Session Chair, August 2018

Initiation of the AAV DMD Clinical Trial, February 2018

National War College, National Defense University, Genetic Medicine Teaching
Assignment, 2017

Member, American Society of Hematology, 2016

North Carolina Rare Disease Advisory Council, 2015 — present

Guest Editor, Cell & Gene Therapy Insights, “Translation and Application of Gene Editing,
Vector Characterization & Validation”, October 2015

Science Friday Radio, “Could Gene Therapy Be One Step Closer to the Clinic?”,

October 9, 2015

National Eye Institute Support, XLRS2 Data and Safety Monitoring Committee, 2015
—present

AFM/Genethon Advisory Board, 2014

Wellstone Center Advisory Board, 2013

Target 10 Therapeutics-Dr. Jude Samulski_You Tube, September 30, 2011

ASGCT President, 2011

ASGCT President-elect, 2010

Co-Director Chinese Institute of Gene Therapy, Tianjin, 2009

Gene Therapy China Initiative, established MOU with China Institute of

Hematology and the UNC Gene Therapy Center, September 2009

Traveled with Governor’s Delegation to Beijing and Shanghai, 2009

ASGCT Vice President, 2009

The National Gene Vector Biorepository (NGVB) External Advisory Board, 2008 — present
Advisory Council, American Society for Gene Therapy, August 4, 2006 — 2016

FDA Advisory Board for Gene and Cell Therapy, 2005

ASGCT Strategic Planning Committee member, ASGCT Board of Directors, 2005
Scientific Advisory Committee, Muscular Dystrophy Cooperative Research Center Grant,
University of Pittsburgh, June 17, 2005

Board of Directors, American Society of Gene Therapy, 2003 — 2016

Indiana University School of Medicine Site Visit, NIH/NHLBI PPG Review.

“Gene Replacement Therapy in Hematopoietic Stem Cells”, February 19-20, 2003

Member — European Society of Gene Therapy Scientific Committee, 2003

NHF Research Working Group, NY, NY, July 2002 — 2008

NINDS Committee Site Visit, Camden, NJ, June 10, 2002

Alcohol Center Site Visit, NIAAA, Bethesda, MD, May 14, 2002

100. Biological Response Modifiers Advisory Meeting, Gaithersberg, MD. “AAV Vector
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Biology”, May 10, 2002

101. Member, Carolina Cardiovascular Biology Center, University of North Carolina School of
Medicine, May 2002 — present

102. Committee Member, National Institute of Neurological Disorders and Stroke (NINDS),
May 2002 — present

PROFESSIONAL ACTIVITIES (cont’d)

103. Special Government Employee to the Center for Biologics Evaluation and Research (CBER)
of the Food and Drug Administration (FDA), March 2002 — present

104. Evaluation Committee Member, JDRF, University of Florida and University of Miami,
February 2002

105. Member, Medical Biochemistry Study Section, NIH, February 2002

106. Program Committee Member, American Society for Virology, 2002 — 2005

107. Juvenile Diabetes Research Foundation Review Participant, New York, New York, July
30, 2001

108. Discovery Channel Health Science Educational Video, May 2001

109. Chair, ASGCT 2001 Nominating Committee, Seattle, WA, May 2001

110. Panelist, 4™ National Gene Transfer Safety Symposium, Co-sponsored by the NIH and
FDA, Rockville, MD, March 7, 2001

100. Member, Curriculum in Toxicology, University of North Carolina, Chapel Hill, 1999 —

present

101. Member, National Gene Vector Laboratories Panel, October 26-27, 1999

102. Member, American Society of Gene Therapy, 1996 — present

103. Member, Society of Virology, 1996 — present

104. Member, American Association for the Advancement of Science 1996 —

present

105. Member, Carolina Speakers Bureau, 1995 — 2000

106. Member, Recombinant DNA Advisory Committee, NIH 1994 — 1997

107. Participation in Gene Therapy Center Video for Health Sciences Media, Todd Wilson, Producer,

April 1994

108. Member, International Advisory Committee for the Xth International Congress of Virology
Advisory Committee, School of Medicine, member, 1993 — present

109. UNC Center for Gastrointestinal Biology and Disease, member, 1993 — present

110. University of North Carolina Curriculum of Genetics, member, 1993 — present

111.  University of North Carolina Lineberger Comprehensive Cancer Center, member,
August 1993 — present

112.  University of Pittsburgh Technology Transfer Committee, 1992

113. Member, Mammalian Genome Society, 1992

114.  NIH Study Section, Virology, October 1992

115. NIH/ADAMHA Consultant, 1990 — 1996

116. Pittsburgh Area Recombinant DNA Committee, 1990

111. Advisor for Minority Research Apprentices Program, Summer Semester 1989 & 1990

112. Pittsburgh Cancer Institute, member, September 1987 — July 1993

113. NIH Post-doctoral Fellow, 1983 — 1986

114. NIH Pre-doctoral Trainee, 1981 — 1982

EDITORIAL BOARDS
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NV AE LD

Deputy Editor, Human Gene Therapy, 2020 — present

Editorial Board, PLOS Pathogens, 2015 — present

Editorial Board, Stem Cells, 2009 — present

Editorial Board, World Journal of Biological Chemistry, 2009 — present
Associate Editor, Molecular Therapy, 2003 — 2007

Editorial Board, Journal of Pharmaceutical Sciences, 2002 — present
Reviewer, Archives of Biochemistry and Biophysics, 2001 — present

EDITORIAL BOARDS (cont’d)

8.
9.

10.
I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Editorial Board, Virus Research, 2000 — 2003

Editorial Board, Molecular Therapy, 2000 — present

Editorial Board, The Journal of Gene Medicine, 1999 — present
Editorial Board, Genetic Medicine 1998 — present

Editorial Board, Gene Therapy and Molecular Biology, 1998 — present
Editorial Board, Gene Therapy and Regulation, 1998 — present
Editorial Board, Journal of Nature Medicine, 1998 — present
Scientific Editorial Board, Human Gene Therapy, 1996 — 2000
Editorial Board, Brain Research, 1993

Editorial Board, Gene Therapy 1993 — present

Editorial Board for Virology, 1992 — 1995

Editorial Board, Journal of Virology, 1992 — present

Reviewer for Journal of Virology, 1987 — present

Ad hoc reviewer RAC, Bethesda, MD, December 6, 2001

Ad hoc reviewer for Science, 1991 — present

Ad hoc reviewer for March of Dimes grant applications

Ad hoc reviewer for National Science Foundation grant applications

INVITED SEMINARS

1.

2.

Speaker at NCLifeSci Annual Meeting, “Past, Present, Future Panel,” Durham, NC,
September 2024

Speaker at Boston Gene & Cell Therapy Conference, “Development of Viral Delivery for
Precision Medicine, Boston, MA, March 2024

The Ohio State University & University of North Carolina Charlotte, Conference on
Biomotos, Virus Assembly and RNA Nanobiotechnology, Columbus, OH, December 2023
Keynote Speaker at MGB Gene & Cell Therapy Institute Symposium, Boston, MA,
November 2023

Penn Medicine & The Orphan Disease Center, Speaker at In Vivo Gene Therapy and
Genome Editing Summit, Miami Florida, October 2023

Speaker at Cold Spring Harbor, “History of Recombinant DNA,” Cold Spring Harbor, NY,
September 2023

University of Sheffield, Coimbra Portugal, Speaker at ARDAT General Assembly, June
2023

Delivered the Sune Lund Bergstrom Keynote address at the Spring Symposium, “Novel
Therapeutic Modalities for the 21* Century,” May 2023

Sorbonne University, Paris, France-Monday Muscle Seminar, “AAV Gene Therapy for
Duchenne Muscular Dystrophy-A 25-year Journey”, March 29, 2021
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10.

11.

12.

13.

14.

15.
16.

17.
18.
19.

20.

University of Mississippi Medical Center Grand Rounds, “Gene Therapy as an Emerging
Treatment for Duchenne Muscular Dystrophy”, January 20, 2021

Keynote Speaker at American Society of Cell and Gene Therapy, “Golden Age of Gene
Therapy”, April 2020

European Society of Gene & Cell Therapy International Conference, INV046 “The Road
from Canavan to Pompe — a 20-Year Clinical Journey”, Barcelona, Spain, October 2019

Accelerating Bio-Innovation Conference, “Promise of Gene Therapy: a 40-Year Journey”,
Cambridge, United Kingdom, April 2019

Gene Therapy for Rare Disorders Conference, ‘“Maximizing the Value of Platform
Technology”, March 2019

AAV Gene Therapy Seminar, BioScience Research Collaboration, December 10, 2018

Seminal speaker at the Royal Society of Science in London in the Isaac Newton Lecture
room on “Delivering Novel Therapeutic in the 21st Century”, October 24, 2018

Keynote speaker at European Society of Gene Therapy, October 19, 2018
Honorary Plenary Speaker Chinese Society of Gene and Cell Therapy (CSGCT), 2013

Federation of American Societies for Experimental Biology Virus Assembly, Saxtons River,
VT, June 17-22, 2006. “Rational Design vs. Mother Nature: Understanding AAV Tropism.”

Cardiovascular Cell and Gene Therapy Conference III, Cambridge, MA, April 24-26, 2006
“Optimizing Gene Delivery for Heart.”

INVITED SEMINARS (cont’d)

21.

22.

23.

24,

25.

26.
27.

28.
29.

National Hemophilia Foundation’s Eighth Workshop on Novel Technologies and Gene
Transfer for Hemophilia, Philadelphia, PA, March 31-April 2, 2006

Gordon Conference, The Science of Viral Vectors for Gene Therapy, Ventura, CA, March
12-17, 2006. “Molecular Forms of AAV Vectors After in Vivo Delivery.”

University of Alabama Advances in Molecular and Cellular Pathology seminar, Birmingham,
AL, December 1, 2005. “AAV Persistence: Role of Circles vs. Linear Genomes.”

NHLBI 4™ Annual Gene Therapy Symposium for Heart, Lung and Blood Diseases, November
16-18, 2005

American Society of Gene Therapy 8" Annual Meeting, St. Louis, MO, June 1-4, 2005.
“Biological Nanoparticles: The Next Generation of Efficient Delivery Reagents.”

New Frontiers in Genomics and Cardiovascular Disease, Philadelphia, PA, April 8-9, 2005

Cystic Fibrosis Foundation Gene Therapy Meeting, Washington DC, September 29-30, 2004
“Hurdles to overcome with AAV and lentivirus vectors?”

Xth Parvovirus Workshop, St. Pete Beach, FL, September 8-12, 2004

The American Society for Virology 23™ Annual Meeting, Montreal, QC, July 10-14, 2004
“Evolution of a Viral Vector for Human Gene Delivery.”
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30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

ASGT 7™ Annual Meeting, Minneapolis, MN, June 2-6, 2004

Cardiovascular Cell and Gene Therapy Conference II, Cambridge, MA, April 13-16, 2004.
“AAV Vectors for Efficient Gene Delivery.”

Heart Failure Society of America 7" Annual Scientific Meeting, Las Vegas, NV, September
22-23,2003. “Advances in Vector Design.”

6™ Conference on Protein Expression in Animal Cells, Quebec, September 7-10, 2003.
“Development of Novel Serotype Specific AAV Vectors for Gene Therapy.”

ASGT 6™ Annual Meeting, Washington DC, June 4-8, 2003. “AAV Tropism and In Vivo
Transduction.”

Eagleson Institute: Viral Vectors and Biosafety, Chapel Hill, NC, May 14, 2003. “AAV as a
Gene Therapy Vector.”

Children’s Research Institute, Columbus, OH, February 18-19, 2003. “Evolution of a Viral
Vector for Gene Therapy.”

Pharmacia, St. Louis, MS, January 23-24, 2003. “Evolution of a Viral Vector for Human Gene
Therapy.”

GSK (GlaxoSmithKline), Stevenage, UK, November 12-15, 2002. “The Future of Gene
Therapy.”

National Hemophilia Foundation - Gene Therapy: Medicine of the 21% Century, Lake Buena
Vista, FL, October 30-31, 2002. “AAYV, Including Serotypes, Nuclear Import.”

INVITED SEMINARS (cont’d)

40.

41.

42.
43.

44,
45.
46.

47.
48.

Ernst Schering Research Foundation Workshop/Human Gene Therapy: Current Opportunities
& Future Trends, San Francisco, CA, October 2-4, 2002. “Viral Vectors for Cardiovascular
Gene Delivery”.

GSK (GlaxoSmithKline), Collegeville, PA, August 27, 2002. AAV Vectors and Successful
Gene Therapy.

INTRONN, Rockville, MD. August 8, 2002. Overview of available AAV Vectors.

Center for Cell and Gene Therapy, Baylor University, Houston, TX. AAV Vectors: The Next
Generation.

AMT, Amsterdam, May 27" 2002. AAV Research.
CEREGENE, San Diego, CA, May 6™, 2002. AAV Vector Presentation.

Cell Culture Engineering VII, Snowmass, CO. “Use of Different AAV serotypes for improving
gene delivery. April 4, 2002

Speaker, East Chapel Hill High School, December 2001
Chair, Session II, 9™ Annual UNC-CH Virology Colloquium Session, September 2001

10
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49.

50.

51.
52.
53.
54.

55.
56.

57.

58.

59.

60.

Pharmacia Seminar, St. Louis, MO. “AAV Vectors in Successful Gene Therapy the Gap is
Closing”, November 29, 2001

Genzyme Seminar, Framingham, MA, “Rate limiting steps to efficient AAV gene delivery”,
March 13, 2001

Cell Genesys Seminar, Foster City, CA, “AAV Vector Development”, February 22-23, 2001
East Carolina University School of Medicine Seminar, Greenville, NC, February 8, 2000
Cell Genesys Scientific Advisory Board Ad Hoc meeting. Foster City, CA, March 3-4, 2000

Nature Biotechnology Conference, “Gene Therapy: Delivering the Medicines of the 21
Century”, Washington, DC, November 7-9, 1999

The Rockefeller University Hospital, Seminars in Clinical Research. NY, NY, October 6, 1999

Children’s Hospital Medical Center, Gene Therapy Seminar Series, “AAV and Gene Therapy”,
Cincinnati, OH, May 10, 1999

The Bayard D. Catherwood Memorial Lecture, “AAV Vectors and Successful Gene Therapy,
the Gap is Closing”, Emory University, Atlanta, GA, May 5, 1999

FDA/NIH Workshop on Non-clinical Toxicological Study Design Issues for Development of
AAV-based Gene Therapeutics, “Recent advances in studying AAV integration”, Bethesda,
MD, May 3, 1999

Thomas Jefferson University, Department of Neurosurgery, “Gene Therapy and the Future, the
Gap is Closing”, April 22, 1999

Duke Medical Genetics Seminar, Division of Medical Genetics, “Gene Therapy and Factor 9
Hemophilia”, March 25, 1999

INVITED SEMINARS (cont’d)

61.

62.

63.

64.

65.

66.

67.

Smith-Kline Corporation Joint Collaboration for Development of Vectors for HDL Liver
Disorders, October 1998

Duke University Medical Center, Department of Ophthalmology, “Gene Therapy: AAV Viral
Vectors”, October 20, 1998

Cystic Fibrosis Foundation, Williamsburg Conference, Vector Entry, Cell Tropism, May
31-June 5, 1998

1998 Retinal Gene Therapy Workshop, Foundation Fighting Blindness, February 21-22, 1998

International Symposium on Gene Therapy and Hemophilia, University of North Carolina,
North Carolina, Co-Chairman and speaker, "AAV Vectors for Hemophilia." September 4-6,
1997

Cystic Fibrosis Foundation, Williamsburg Conference, Gene Therapy Section, Williamsburg,
VA, Invited Speaker, “Adeno-associated Virus.” June 1-4, 1997

Muscular Dystrophy Association MDA/AFM DMD Gene Therapy Workshop, Loews Ventana
Canyon Resort, Tucson, AZ, Invited Speaker, “Adeno-associated Virus Vectors”, May 29-31,

11
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68.

69.

70.

71.

72.
73.

74.

75.

76.

71.

78.

1997

First International Symposium of Neurovirology, Philadelphia, PA, Invited Speaker, “AAV in
brain delivery,” May 6-7, 1997

EMBO Workshop on Viral Vectors in Basic Biology, Heidelberg Germany, Invited Speaker,
“Adeno-associated Virus Vectors yield long-term expression and delivery of potentially
therapeutic genes into non-dividing neuronal cells,” April 26-29, 1997

Fifth Annual Biotechnology Symposium, NC Biotechnology Center, Research Triangle Park,
NC. Keynote Speaker: Gene Therapy, A Researcher’s View, April 17, 1997

Culturefest 1997, Chapel Hill High School, Gene Therapy: Medicine for the 21st Century,
March 19, 1997

Research Triangle Foundation participant in Gore Hybrid Technologies, January, 1997

Recombinant DNA Advisory Committee, National Institute of Health, committee member
invited to speak “Update on Targeted Genetics Protocol.” Washington DC, December 9, 1996

Hemophilia 1996: Research for a Cure Workshop, invited speaker, “AAV Vectors in vivo,”
National Hemophilia Foundation, Washington DC, November 23-24, 1996

Cambridge Healthtech Institute, invited speaker in the Artificial Self-Assembling Systems for
Gene Delivery. “AAV Vectors in Gene Therapy,” Coronado, California, November 17-19, 1996

European Working Group on Human Gene Transfer and Therapy, invited speaker on “AAV
Vectors for Brain Delivery,” Netherlands Institute for Brain Research, Amsterdam, The
Netherlands, November 14-17, 1996

James Wilson Laboratory, invited speaker on “AAV Vectors for Brain Delivery.” University of
Pennsylvania Health System. October 27-29, 1996

National Institute of Health, National Institute of Environmental health Sciences, Research
Triangle Park, NC, invited speaker, In vivo gene therapy using adeno-associated viral vectors,
October 4, 1996

INVITED SEMINARS (cont’d)

79.

80.

81.

82.

83.

84.

Cold Spring Harbor Laboratory Gene Therapy Conference, invited speaker, Cold Spring
Harbor, New York, September 25-29, 1996

Duke Institute for Learning in Retirement and the Museum of Life and Science, lecture as part
of course on Science and Technology, Duke University September 11, 1996

National Institutes of Health Gene Therapy Conference, Breakout Session: Development of
new vector systems, July 12, 1996

Cystic Fibrosis Foundation, 1996 Williamsburg Conference Gene Therapy Section, Panel: New
vector systems to clinical trials, June 5, 1996

The Cleveland Clinic Foundation, lecture to Research Institute members, “Gene therapy for
Parkinson’s disease using AAV vectors”, May 21, 1996

Genomic Science Series Conference on Gene Therapy, Hilton Head, SC. AAV: A non-
pathogenic integrating virus, May 10, 1996

12
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85.

University of North Carolina at Chapel Hill, Spring Meeting of Association of Clinical
Scientists, Gene Therapy: an update, May 2, 1996

86. University of North Carolina at Chapel Hill, Neurobiology Spring Semester Colloquium. "In
Vivo Gene Delivery for the Study of Neurological Disorders", February 16, 1996

PLENARY LECTURES

1. Baxter Hemophilia Conference Dublin, Ireland and Vienna, Austria, March 8-13, 2013

2. JSGT Meeting Beijing, China, December 8-12, 2012

3. Gene Transfer & Rare Diseases Workshop, Rockville, MD, “Panel II Discussion”,
September 12-16, 2012

4. FDA/CBER/OCTGT Meeting Rockville, MD, January 26, 2012

5. 17™ Annual Meeting for JSGT Fukuoka, Tokyo, “Special Lecture IV”, July 15-17, 2011

6. ASGCT 14" Annual Meeting Seattle, WA, May 18-21, 2011

7. CliniGene Conference Paris, France, April 7-9, 2011

8. FDA Meeting Rockville, MD, February 9, 2011

9. Cell and Gene Therapy forum 2012, Washington, D.C., January 30-February 1, 2011

10. ASGCT Retreat New Orleans, LA, January 26-28, 2011

11. Treat-NMD Evry, France, “Systemic delivery of AAV for Neuro-Muscular Gene
Therapy”, December 12-17, 2010

12. MPFI Seminar Florida, November 3-5, 2010

13. ESGCT Annual Meeting, Milan, Italy, “Adeno associated viruses and vectors”,
October 22-25, 2010

14. Wellstone Meeting, Philadelphia, PA, October 7-8, 2010

PLENARY LECTURES (cont’d)

15.
16.

17.
18.

19.
20.
21.

Krabbe Translational Research Network, Chapel Hill, NC, October 6, 2010

Viral Vextors In Gene Therapy, Kuopio, Finland, “AAV Vectors for Gene Therapy”,
August 26-September 4, 2010

NIH-Raid Application Update, Besthesda, MD, May 25, 2010

ASGCT Annual Meeting 2010, 13™ Annual Meeting, Washington, DC, “Designing AAV
Vectors for Translational Studies: Update on DMD Phase 1 Trial.”, May 17-22, 2010

Honored Speaker for the European Society of Gene Therapy, 2010
Guest Lecturer for the EMBO Lecture Series, 2010

National Hemophilia Foundation’s Sixth Workshop on Gene Therapies for Hemophilia,
San Diego, CA, “Evolution for a Viral Vector for Gene Therapy”, April 25-26, 2003

13
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22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Annual Meeting of Association of Virology, Berlin, Germany, “Evolution for a Viral
Vector for Human Gene Therapy”, March 26-29, 2003

American Society for Microbiology — Gene Therapy: The Next Five Years, Banff,
Alberta, Canada, “Evolution of a Viral Vector for Human Gene Therapy”, February 26- March
2,2003

The 10™ Meeting of the European Society of Gene Therapy, Antibes Juan-les-Pins, France.
“2" Generation AAV Vectors”, October 13-16, 2002

The Salk Institute for Biological Studies, La Jolla California, “AAV vectors for in vivo gene
delivery”, February 22, 2002

The 5™ Gene Delivery & Cellular Protein Expression Conference, Semmering, Austria,
“Development of Novel Serotype Specific AAV Vectors for Gene Therapy”, September 9-13,
2001

The Eighth Annual Glaucoma Foundation Optic Nerve Rescue and Restoration Think Tank:
Gene Therapy, New York City, “Development of Novel Serotype Specific AAV vectors for
Gene Therapy”, July 20-21, 2001

American Society of Gene Therapy Annual Meeting, Seattle, WA, “Parvovirus Vectors Pros
and Cons”, May 30-June 3, 2001

American Society for Microbiology General Meeting, Orlando, FL, “Pros and Cons of AAV
Vectors”, May 20-24, 2001

American Society for Microbiology Conference on Viral Gene Vectors: Molecular Biology,
Design, & Application to Gene Therapy, Banff, Alberta, Canada. “Developing Viral Vectors for
Hemophilia”, April 26-29, 2001

The National Hemophilia Foundation Workshop, La Jolla, CA, “AAV Serotypes and FIX Gene
Delivery”, April 20-21, 2001

American Association of Medical Colleges Spring Meeting, New Orleans, LA. Keynote
Address: “The Genomics Revolution in Biology and Medicine: What Does it Mean for 21
Century Academic Medical Centers?”, March 22-24, 2001

PLENARY LECTURES (cont’d)

33.

34.

35.

36.

37.

4™ National Gene transfer Safety Symposium: Safety Considerations in the Use of AAV
Vectors in Gene Transfer Clinical Trials. Rockville, MD, March 7, 2001. Panelist

1 International Symposium of Sonderforschungsberich 455: Viral Functions and
Immunomodulation, Bavaria, Germany, “Analyzing rate limiting steps of Adeno-associated
virus vectors gene transduction”, January 22-24, 2001

Keystone Symposia, Gene Therapy 2001: A Gene Odssey (A1), Snowbird, UT, “Adenoviral
Vectors for Gene Transfer to Muscle”, January 6-11, 2001

Fourteenth Annual North American Cystic Fibrosis Conference, Baltimore, MD, “Strategies
for Improving AAV Vectors for Gene Transfer” November 11-12, 2000

International Symposium on NeuroVirology, San Francisco, CA “Molecular and Cellular

14
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38.

39.
40.

41.

42.

43.

44.

45.

46.

47.

48.
49.
50.
51.

Therapeutics” September 14-16, 2000

VIII™ Parvovirus Workshop, Mont Tremblant, Quebec, Canada, “Self-Complementary rAAV
(scAAV) Gene Delivery Vectors”, June 28-July 2, 2000

ASGT 3" Annual Meeting, Denver, CO. “Adeno-Associated Virus”, June 1, 2000

The National Hemophilia Foundation’s Third Workshop on Gene Therapies for Hemophilia,
“Analysis Rate Limited Steps for AAV Gene Delivery”, Washington DC, March 24-25, 2000

Keystone Symposia Gene Therapy: The next Millennium (A1). “Adeno-Associated Virus
Vectors; Gene Therapy and Viral Vectors, the Gap is Closing”, Keystone, CO, January 6-12,
2000

Cold Spring Harbor Laboratory Eukaryotic DNA Replication, “Characterization of cis and
trans sequences required for AAV ch-19 targeted integration using viral mutants and a novel
mouse model”. Platform presentation. Cold Spring Harbor, NY, September 15-19, 1999

Biochemical Society, Hormone Group, Symposium, University of Keele, Gene Therapy from
Bench of Bedside. “Novel AAV Vectors”, Staffordshire, U.K, July 20, 1999

Cystic Fibrosis Foundation Williamsburg Conference. ‘“Rate Limiting Step for AAV
Transduction”. Kingsmill Conference Center, Williamsburg, VA, June 4-9, 1999

Inaugural meeting of the Australian Gene Therapy Society, Melbourne, Australia,
February 22-23, 1999

American Society for Virology, 17th Annual Meeting, University of British Columbia,
Vancouver, Canada, July 11-15, 1998

International Centre for Genetic Engineering and Biotechnology, Treiste, Italy, Development of
new vectors and transcriptional switches for the gene therapy of human diseases, July 1998

The American Society of Gene Therapy, 1st Annual Meeting, Seattle, WA, May 27-30, 1998
Hunters Hope Symposium for Krabbe/Leukodystrophy Research, May 8-10, 1998

Keystone Symposia on Molecular & Cellular Biology, Keystone, CO, January 19-25, 1998
Gordon Conference on Cancer, Salve Regina University, Newport, RI, August 3-5, 1997

PLENARY LECTURES (cont’d)

52.

53.

54.

55.

56.

Cold Spring Harbor Laboratory Gene Therapy, AAV: a nonpathogenic integrating vector,
September 25-29, 1996

1996 Spring Meeting of the Association of Clinical Scientists. Opening Session Presentation,
May 2, 1996

International Centre for Genetic Engineering and Biotechnology and the Universities of Di
Padova and Loma Linda. Trieste, Italy, April 11-14, 1996

International Symposium on Gene Therapy of Cancer, AIDS, and Genetic Disorders, Trieste,
Italy, AAV vectors in vivo, April 10-13, 1996

American Society of Neurochemistry's Satellite Symposium on Gene Therapy for Neurological

15
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57.

Disorders. March 2, 1996
Keystone Symposia, Taos, New Mexico. February 4-10, 1996

DEPARTMENTAL ACTIVITIES

Nk

UNC PHCO 701, November 11, 2024

Seminar / Roundtable, UNC School of Pharmacy, March 20,

UNC PHCO 701 Gene Therapy Lecture, November 29, 2021

UNC IDDRC Scientific Retreat, April 21, 2021

UNC PHCO 701 Gene Therapy Lecture, November 4, 2020

UNC Pathology Department Grand Rounds, Gene Therapy, October 22, 2020

Carolina Genetics Interest Group: Talk for 1st Year Medical Students, “Gene Therapy for
Muscular Dystrophy”, May 2020

8. UNC Pharmacology Department Academic Seminar Series, November 6, 2018

9. Neurodevelopmental Function in Rare Disorders, Clinical/Research, 2010 -

10.
11.

12.
13.
14.
15.
16.
17.

18.
19.

20.

Paul Wellstone Center for Muscular Dystrophy Research, 2008 -

UNC Gene Therapy Newest Programmatic Initiatives: Carolina Cardiovascular Biology Center
Retreat, May 22, 2003

UNC Basic Science Retreat. Aqua Duct, August 26, 2002

Chancellor’s Retreat, Friday Center, April 2002

Faculty Search Committee, Human Genetics, University of North Carolina, 2001
Member, Packer Award Committee, University of North Carolina, August 2001
Basic Science Retreat, Aqueduct Conference Center, UNC Chapel Hill, August 2001

Search Committee, Associate Vice Chancellor and Director, Office of Technology
Development, August 2000

Faculty Search Committee, 1996

University Selection Committee for the Burroughs Welcome Foundation Career Awards in the
Biomedical Field

Graduate Recruiting Committee, 1990

DEPARTMENTAL ACTIVITIES (cont’d)

21.
22.
23.
24,

Mellon Fellowship Committee, 1989
Pittsburgh Area Recombinant DNA Committee
Chair, Faculty Search Committee, 1992
Faculty Search Committee, 1988

Thesis Committees:

Brenda Hall Weidong Xiao

16



Susan Spence

Hui Chen

Anthony Youlton
Fran Sverdrup
Candace Summerford
Beverly Hamilton
Uma Chandran
Xiaojun Cheng
Forrest Ferrari

Thesis Committees (cont’d):

Xiaohong Gu
Deanna Hapke
Peter Sazani
Rebecca Haberman
Nathan Allen
Atsuko Negishi
Nina DiPrimio
Stacey Foti
Michael Washburn
PJ Xiao

Angela Mitchell
Kenton Woodard

Comprehensive Examination Committees:

Mong Hong Lee
Carole Harris-Kerr

Margaret Levin
Todd Pippert
Chad Nesbitt
Peter Rau
Sheritha Lee

Preliminary Examination Committees:

First year graduate students, Biological Sciences.
1989, 1990, 1991, 1994, 1995, 2001, 2002
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Marilee Shelton

Chantal (Sullivan) Wall

Yu Wang

Scott Erme
Karen Erford
Zengfeng Wang
Linda Gorman
Chantal Rivera
Terry Amiss

Oliva Smutney
Krystle P. Strand
Raj Ra

Vivian Choi
Stephen Snowdy
Jed Ferguson
Jarrod Johnson
Matt Bayer
Mark Johnson
Sarah Nicolson
Kathrine Lang
Jamie Warischalk

Aurelie Gresset
John Bauman
Jamie Alan
Angela Russo

PAST TRAINEES:
Pre/Post Training Degree/Date Current Position/
Name/Degree Doc Period Institution Support Source

Earley, Lauriel Post-doc 2016-2019 Ph.D. 2016 Senior Scientist,
Oregon Health and Shape Therapeutics
Science University

Askew, Charles Post-doc 2015-Present | Ph.D. 2015 Post-doc, UNC
University of Virginia

Woodard, Kenton Pre-doc 2010-2016 Ph.D. 2016 Associate Director,
UNC-CH Penn Vector Core,

University of

17
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Capital University of

Pennsylvania
Liang, Katharine Pre-doc 2010-2016 M.D./Ph.D. Chief Resident,
UNC-CH University of
Washington Medical
Center
Salganik, Max Post-doc 2013-2015 Ph.D. 2012 Associate Director,
University of Florida Medical Affairs,
Biotheranostics, Inc.
Warischalk, Jayme Pre-doc 2010-2014 Ph.D. 2015 Academic Editor,
UNC-CH Research Square
Lentz, Thomas Post-doc 2011-2014 Ph.D. 2010 Assistant Professor of
University of Biology
Wisconsin-Madison University of Wisconsin
Nicolson, Sara Pre-doc 2009-2014 Ph.D. 2014 RTP Biotech
UNC-CH
Xiao, Ping-jie Pre-doc 2008-2012 Ph.D. D. Neil Hayes Research
Laboratory, Lineberger
Cancer Center, UNC
DiPrimio, Nino Pre-doc 2005-2009 Ph.D. 2009 Director, Strategic
UNC-CH Alliances,
StrideBio, Inc.
Asokan, Aravind Post-doc 2004-2009 Ph.D. 2004 Director of Gene
UNC-CH Therapy, Professor of
Surgery, Professor of
Molecular Genetics and
Microbiology,
Duke University
Dismuke, David Post-doc 2007-2011 Ph.D. 2006 VP of Manufacturing,
Vanderbilt University StrideBio, Inc.
Li, Wuping Post-doc 2005-2010 Ph.D. 2003 Principal Investigator,
State Key Lab of Wuhan Institute of
Molecular Virology and | Virology, Chinese
Genetic Engineering Academy of Sciences
Foti, Stacey Post-doc 2008-2009 Ph.D. 2008 University of British
Pre-doc 2002-2008 UNC-CH Columbia, Vancouver
Post-doc
Pre/Post Training Current Position/
Name/Degree Doc Period Degree/Date Institution | Support Source
Gray, Steve Post-doc 2006-2008 Ph.D. 2006 Associate Professor,
Vanderbilt University University of Texas
Southwestern Medical
Center at Dallas
Hirsch, Matthew Post-doc 2005-2008 Ph.D. 2005 Associate Professor of
West Virginia Ophthalmology,
University UNC-CH
Duan, Hongzhe Post-doc 2002-2006 M.D. 1995 Research Specialist,

Vascular Biology Center,

18
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Brandeis University

Medical Sciences, Medical College of
Beijing China Georgia
Grieger, Josh Pre-doc 2002-2006 Ph.D. 2005 Chief Technology
UNC-CH Officer, Asklepios
BioPharmaceutical, Inc.
Wu, Zhijian Post-doc 2002-2006 Ph.D. 2000 Vice President, Gene
Chinese Academy of Therapy Research,
Preventive Medicine PTC Therapeutics, Inc.
Allen, Nathan Pre-doc 2000-2005 M.S. 2005 Director, Product
UNC-CH Management,
Bio-Techne
Choi, Vivian Pre-doc 2001-2005 Ph.D. 2005 Head of Global Gene
UNC-CH Therapy Research,
Takeda
Bowles, Dawn Post-doc 1999-2004 Ph.D. 1998 Assistant Professor,
LSU Medical Center Duke University
Cardiovascular &
Thoracic Surgery
Li, Chengwen Post-doc 2000-2004 M.D./Ph.D. 1995 Research Associate
Peking Union Medical | Professor, UNC
College Pediatrics
Amiss, Terry Pre-doc 1995-2001 Ph.D. 2001 Senior Scientist, Becton,
UNC-CH Dickinson and Company
Carter, Pamela Post-doc 1998-2001 Ph.D. 1998 unknown
UNC-CH
Haberman, Rebecca Post-doc 2001-2003 Ph.D. 2001 Associate Research
Pre-doc 1996-2001 UNC-CH Scientist, Department of
Psychological and Brain
Sciences, Johns Hopkins
Science of Learning
Institute
Gavin, Denise Post-doc 1996-2000 Ph.D. 1996 Chief, Gene Therapy
Rush Medical College | Branch,
U.S. Food and Drug
Administration
Young, Samuel Pre-doc 1997-2000 Ph.D. 2000 Associate Professor,
UNC-CH University of lowa
College of Medicine
Pre/Post Training Current Position/
Name/Degree Doc Period Degree/Date Institution | Support Source
Rabinowitz, Joseph Post-doc 1996-1999 Ph.D. 1995 Senior Director,
Case Western Reserve | Capsid Development,
University Pfizer
Kroner-Lux, Post-doc 1995-1998 Ph.D. 1995 Progen Biotechnik,
Gabriele Inst. Molec. Bio. Heidelberg, Germany
Medicine, Essen,
Germany
Yang, Charles Post-doc 1994-1998 Ph.D. 1994 Patent Agent,

Stanek Lemon Crouse &
Meeks, P.A.
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Ferrari, Forrest Post-doc 1997 Ph.D. 1997 Vice President, Clinical
Pre-doc 1991-1997 UNC-CH Services,
Mirixa Corporation
Tazelaar, John Post-doc 1996-1997 M.D. 1991 Director of Pathology,
University of Michigan | Myriad Genetics
Ansardi, David Post-doc 1994-1996 Ph.D. 1993 Chair, Department of
University of Natural Sciences,

Alabama-Birmingham | Calhoun Community
College, Decatur

Bartlett, Jeffrey Post-doc 1993-1996 Ph.D. 1991 Senior Director, Gene
University of Pittsburgh | Therapy Strategic
Development
CSL Behring
Xiao, Weidong Pre-doc 1992-1996 Ph.D. 1996 Professor,
UNC-CH Temple University
Rolling, Fabienne Post-doc 1993-1995 Ph.D. 1992 Principle Investigator,
University of Gene Therapy Lab,
Aix-Marseille 11 Centre Hospitalier
Universitaire

AWARDS TO MEMBERS OF THE LABORATORY

1. Matthew Hirsch — ASGCT Outstanding New Investigator Award, University of North
Carolina Chapel Hill, 2022

2. Steven J. Gray, Ph.D. — ASGCT Outstanding New Investigator Award, University of Texas
SouthwesternMedical, Dallas TX, On the Brink of a Treatment Revolution for Inherited
Pediatric Neurological Diseases, 2019

3. Aravind Asokan, Ph.D. — ASGCT Outstanding New Investigator Award, University of North
Carolina Chapel Hill, A Sweet Side to AAV Biology, 2013

4. Junjiang Sun, MD, PhD — Program Project Grant Animal Model Core Contact Project Leader;
Junior Investigators’ Travel Award; North Carolina Translational and Clinical Institute Tracs
Pilot Grant Award; National Hemophilia Foundation Judith Graham Pool Postdoctoral
Research Award

5. Bruce Zhang, MS — UNC-CH Graduated with Distinction; Dean’s List 6 out of 8 semesters,
2014-2018

6. Lauriel F. Earley, PhD — American Society of Gene and Cell Therapy inaugural Career
Development Grant recipient, 2019; Pfizer-NC Biotech Distinguished Postdoctoral
Fellowship, 2017

7. Stephen Snowdy, PhD, MBA — National Society of Hispanic MBAs/Hispanic Scholarship
Fund Scholar, 2001 — 2002

8. Jackie Stilwell, PhD — American Society Gene Therapy Travel Grant Award for Best Abstract,
May 2001; Virology Training Award, 1999

9. Nathan Allen, PhD — UNC Dean’s Award, 2003; Virology Training Award, 2000

AWARDS TO MEMBERS OF THE LABORATORY (cont’d)
10. Rebecca Haberman, PhD — Epilepsy Foundation of America Fellowship, July 1999 — June

20
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11.

12.

13
14

2000

Denise Gavin, PhD — FDA Commissioner’s Special Citation: Zolgensma BLA Review Team,

2020; CBER Director Group Award: Luxturna BLA Review Team, 2018; FDA Honor

Award: Outstanding Service Award, 2015; CBER: Center Director’s Distinguished Service

Award, 2013; CBER: Scientific Achievement Award-Excellence in Analytical Science:

Potency Guidance Development Group Leader, 2009; Peer Review Promotion: FDA Expert

in area of AAV Vectors, 2007; Travel Grant Award for Best Abstract, Keystone Meeting,
1999; UNC On-Campus Dissertation Fellowship 1997 — 1998

Candace Summerford, PhD — Graduated with Honors from Pharmacology Ph.D. Program,

UNC-CH, 1998; Hoechst-Celanese Corporation/UNC-CH Excellence Award, December 1995

. Joseph Molitierno, Howard Hughes Undergraduate Research, May 1992

. Lynne Hunter, Pre-Clinical Fellowship, Sandoz Pharmaceutical Company; Basel, Switzerland,
June — August 1990; Ben Franklin Fellowship, 1989

TEACHING EXPERIENCE

10.

11.
12.
13.

14.
15.
16.

. Pharmacology 394, Doctoral Research, Spring 2003.

Pharmacology 202, Principles of Pharmacology and Toxicology, (Emerging Areas in
Pharmacology) 4/26/02; (Basic and Clinical Pharmacology) Spring 2003.

Biochemistry 105, Molecular Biology, Fall 2001, January 1996, November 1995, December
1994,

Microbiology 130, Virology, Steve Bachenheimer, October 2001, October 2000, October
1999, October 1998, October 1997, October 1996, November 1995, February 1995, December
1994.

Pharmacology 221F, Course Director, Graduate Course. “Gene Therapy Medicine for the 21st
Century.” Fall 2002, Spring 2001, Fall 2000, Spring 1999, Fall 1998, Spring 1997, Fall 1996,
Spring 1995.

Pharmacy 61, lecture for Moo Cho class, Spring 2001, Spring 2000, Spring 1999, Spring
1998, Spring 1997, Fall 1996.

Microbiology 211, Advanced Topics in Virology, Lineberger Cancer Center, Graduate course,
January-February 2001-1997.

Neurobiology Curriculum Speakers Series, UNC-CH, Lecture, February 2, 1996.

. Pharmacology 205, The Molecular Pharmacology of Cancer, November 15, 1995.

Molecular Biology Undergraduate Course (Biotechnology and It's Social Impact) -
"Gene Therapy-Practice and Caveats". Princeton University, February 7, 1995.

Virology, University of Pittsburgh, B.S. 1730, Winter 1993.
Graduate Virology Course, Lecturer, G.S.P.H., University of Pittsburgh, Winters, 1992- 1989.

Graduate Core Course, University of Pittsburgh, B.S. "MCDB", Virus Module, Fall
1992, Fall 1991.

Graduate Student Seminar, B.S. 2450, University of Pittsburgh, Fall 1991, Fall 1988.
Virology, University of Pittsburgh, B.S. 1730, Winters 1991-1988.
Bacterial Genetics, B.S. 1280, University of Pittsburgh, Winter 1987.
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INTERNATIONAL TEACHING EXPERIENCE

Gene Delivery and Gene Targeting for Brain Diseases, Step One, The Viral Vector, Neuroscience
School of Advanced Studies, Summer 2014.

COMMENTS REQUESTED BY PROFESSIONAL PUBLICATIONS

1. Science Magazine, News of the Week. “Real-time Single Molecule Imaging of the Infection
Pathway of an Adeno-associated Virus” Christophe Brauch lab, Germany.

2. Molecular Therapy “Looking into the Eclipse”.

3 Nature Biotechnique “Expanding AAV Packaging”.
4. Nature Medicine “AAV Receptors”.

REFEREED PUBLICATIONS

1. Thampi P, Seabaugh KA, Pezzanite LM, Chu CR, Phillips JN, Grieger JC, Mcllwraith CW,
Samulski RJ, Goodrich LR. A pilot study to determine the optimal dose of scAAVIL-1ra in a large
animal model of post-traumatic osteoarthritis. Gene Ther. 2023 Dec;30(12):792-800. doi:
10.1038/s41434-023-00420-2. Epub 2023 Sep 11. PMID: 37696981; PMCID: PMC10727982.

2. Kim AY, Duerr FM, Phillips JN, Samulski RJ, Grieger JC, Goodrich LR. Serotype-specific
transduction of canine joint tissue explants and cultured monolayers by self-complementary
adeno-associated viral vectors. Gene Ther. 2023 Apr;30(3-4):398-404. doi:
10.1038/541434-022-00366-x. Epub 2022 Oct 20. PMID: 36261499.

3. Berns K1, Byrne BJ, Flotte TR, Samulski RJ, Srivastava A. Nicholas Muzyczka, PhD. Mol Ther.
2023 Mar 1;31(3):607. doi: 10.1016/j.ymthe.2023.01.027. Epub 2023 Feb 10. PMID: 36764298;
PMCID: PMC10014261.

4. Le Guiner C, Xiao X, Larcher T, Lafoux A, Huchet C, Toumaniantz G, Adjali O, Anegon I,
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PMID: 37746247; PMCID: PMC10512999.

5. Berns KI, Byrne BJ, Flotte TR, Samulski RJ, Srivastava A. Nicholas Muzyczka, PhD
[1947-2023]. Hum Gene Ther. 2023 Feb;34(3-4):81-82. doi:
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7. Daw TB, El-Nahal HG, Basso MA, Jun EJ, Bautista AR, Samulski RJ, Sommer MA, Bohlen
MO. Direct Comparison of Epifluorescence and Immunostaining for Assessing Viral Mediated Gene
Expression in the Primate Brain. Hum Gene Ther. 2023 Mar;34(5-6):228-246. doi:
10.1089/hum.2022.194. Epub 2023 Mar 7. PMID: 36719771.
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10.1016/.ymthe.2022.09.015. Online ahead of print. PMID: 36203359.
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NGG.
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ahead of print.PMID: 36082996.

14.  Xiao W, Samulski RJ. Recombinant adeno-associated virus production, the beginning of the
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10.1001/jamaot0.2022.2441. PMID: 36074493; PMCID: PMC9459908.

16. Kishimoto TK, Samulski RJ. Addressing high dose AAV toxicity — ‘one and done’ or ‘slower
and lower’? Expert Opin Biol Ther. 2022 Apr 3:1-5. doi: 10.1080/14712598.2022.2060737. Online
ahead of print. PMID: 35373689.

17. Shao W, Sun J, Chen X, Dobbins A, Merricks EP, Samulski RJ, Nichols TC, Li C. Chimeric
mice engrafted with canine hepatocytes exhibits similar AAV transduction efficieny to hemophilia B
dog. Front Pharmacol. 2022 Jan 31;13:815317. doi: 10.3389/fphar.2022.815317. eCollection
2022.PMID: 35173619.
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19. Zhang X, Chai Z, Lee Dobbins A, Itano MS, Askew C, Miao Z, Niu H, Samulski RJ, Li C.
Customized blood-brain barrier shuttle peptide to increase AAV9 vector crossing the BBB and augment
transduction n the brain. Biomaterials. 2021 Dec 31;281:121340. doi:
10.1016/j.biomaterials.2021.121340. Online ahead of print.PMID: 34998171.
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doi: 10.1016/j.gore.2021.100912. PMID: 35005156; PMCID: PMC8718578.
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23. Zhang J, Yu X, Guo P, Firrman J, Pouchnik D, Diao Y, Samulski RJ, Xiao W. Satellite
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13(6):1185. Doi: 10.3390/v13061185.
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25. Zhang J, Guo P, Xu Y, Mulcrone PL, Samulski RJ, Xiao W. “D” matters in recombinant AAV
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Preclinical biodistribution, tropism, and efficacy of oligotropic AAV/Olig001 in a mouse model of
congenital white matter disease. Mol Ther Methods Clin Dev. 2021 Mar 12;20:520-534. doi:
10.1016/j.0mtm.2021.01.009.eCollection 2021 Mar 12.
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31. Casey G, Askew C, Brimble MA, Samulski RJ, Davidoff AM, Li C, Walters BJ.
Self-complementarity in adeno-associated virus enhances transduction and gene expression in mouse
cochlear tissues. PLoS One. 2020 Nov 23;15(11):e0242599. doi: 10.1371/journal.pone.0242599.
eCollection 2020.PMID: 33227033.
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Gene Ther. 2020 Nov; 31(21-22):1155-1168. doi: 10.1089/hum.2020.196. PMID: 32940068.
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35. Song L, Samulski RJ, Hirsch M. AAV vector mobilization, risk vs reality. Hum Gene Ther.
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and neutralizing antibody escape capacity. Mol Ther Methods Clin Dev. 2020 Jun 3;18:259-268. doi:
10.1016/j.0mtm.2020.06.003. eCollection 2020 Sep 11.

37. Miyadera K, Conatser L, Llanga TA, Carlin K, O'Donnell P, Bagel J, Song L, Kurtzberg J,
Samulski RJ, Gilger B, Hirsch ML. Intrastromal gene therapy prevents and reverses advanced corneal
clouding in a canine model of Mucopolysaccharidosis I. Mol Ther. 2020 Jun 3;28(6):1455-1463. doi:
10.1016/j.ymthe.2020.04.004. Epub 202, PMID: 32330426.

38.  Powell SK, Samulski RJ, McCown TJ. AAV capsid-promoter interactions determine CNS
cell-selective gene expression in vivo. Mol Ther. 2020 May 6;28(5):1373-1380. doi:
10.1016/j.ymthe.2020.03.007, PMID: 32213322.

39. Hameed L, Samulski RJ. Curing ultra-rare diseases while ensuring access, equity and
affordability. Cell & Gene Therapy Insights. 2020 March 19; 6(2):201-205. doi:
10.18609/cgti.2020.025.

40. Pei X, Earley LF, He Y, Chen X, Hall NE, Samulski RJ, Li C. Corrigendum: Efficient capsid
antigen presentation from adeno-associated virus empty virions in vivo. Front Immunol. 2020 Feb
4;10:3076. doi: 10.3389/fimmu.2019.03076. eCollection 2019. PMID: 32117195.

41.  Li C, Samulski RJ. Engineering adeno-associated virus vectors for gene therapy. Nat Rev
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43, Earley L, Conatser, L, Lue V, Dobbins A, Li C, Hirsch M, Samulski RJ. Adeno-associated
virus serotype specific inverted terminal repeat sequence role in vector transgene expression. Hum
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PubMed Central PMCID: PMC6409805.
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40. Le Guiner C, Moullier P, McIntyre M, Larcher T, Adjali O, LaFoux A, Toumaniantz G, Owens
J, Xiao X, Binks M, LaRosa G, Samulski R. DMD treatment: Animal models. Neuromuscular
Disorders. 2018 Oct; 28: S93. DOI: 10.1016/j.nmd.2018.06.248.

41. Tan YZ, Aiyer S, Mietzsch M, Hull JA, McKenna R, Grieger J, Samulski RJ, Baker TS,
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43. Sun J, Shao W, Chen X, Merricks EP, Wimsey L, Abajas YL, Niemeyer GP, Lothrop CD,
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transduction in the brain after systemic administration. Biomaterials. 2018 Sep; 176:71-83. doi:
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doi: 10.3389/fimmu.2018.00844. eCollection 2018. PubMed PMID: 29725339; PubMed Central
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2018 Mar 30. PubMed PMID: 29604478.

51. Pei X, He T, Hall NE, Gerber D, Samulski RJ, Li C. AAV8 virions hijack serum proteins to
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10.1016/j.virol.2018.02.007. Epub 2018 Feb 16. PubMed PMID: 29455066; PubMed Central PMCID:
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54. Guiner CL, Mclntyre M, Larcher T, Adjali O, Lafoux A, Toumaniantz G, Wood L, Xiao X,
Moullier P, Samulski RJ. Dose finding study in the DMDmdx rat model to determine the efficacious
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adeno-associated virus vectors for transduction enhancement and neutralizing antibody evasion. J
Control Release. 2017 Sep 28; 262:348-356. do0i:10.1016/j.jconrel.2017.08.005. Epub 2017 Aug 5.
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inhibitors and adeno-associated virus neutralizing antibodies. Hum Gene Ther. 2017
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28125921; PubMed Central PMCID: PMC5444483.

60.  Manzoor F, Johnson MC, Li C, Samulski RJ, Wang B, Tisch R. B-cell-specific IL-35 therapy
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10.1002/¢ji.201646493. Epub 2016 Nov 25. PubMed PMID: 27859048; PubMed Central PMCID:
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61. Wang M, Sun J, Crosby A, Woodard K, Hirsch ML, Samulski RJ, Li C. Direct interaction of
human serum proteins with AAV virions to enhance AAV transduction: immediate impact on clinical
applications. Gene Ther. 2017 Jan;24(1):49-59. doi: 10.1038/gt.2016.75. Epub 2016 Nov 11. PubMed
PMID: 27834949; PubMed Central PMCID: PM(C5269444.

62. Powell SK, Khan N, Parker CL, Samulski RJ, Matsushima G, Gray SJ, McCown TJ.
Characterization of a novel adeno-associated viral vector with preferential oligodendrocyte tropism.
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10.1016/j.nbd.2016.10.001. Epub 2016 Oct 4. PubMed PMID: 27717881; PubMed Central PMCID:
PMC5102763.
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AAV capsid that enable tissue-specific transduction following systemic administration molecular
therapy. 2016 May; 24: S99. doi: 10.1016/S1525-0016(16)33060-X.

74. Vance M, Llanga L, Kurtzberg J, Samulski RJ, Hirsch M. 93. Development of AAVidua vector
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Jul 29. PubMed PMID:26220272; PubMed Central PMCID: PMC4754536.

78. Wang M, Crosby A, Hastie E, Samulski JJ, McPhee S, Joshua G, Samulski RJ, Li C. Prediction
of adeno-associated virus neutralizing antibody activity for clinical application. Gene Ther. 2015
Dec;22(12):984-92. doi: 10.1038/gt.2015.69. Epub 2015 Jun 30. PubMed PMID: 26125606; PubMed
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Neurobiol Dis. 2012 Nov;48(2):179-88. do0i:10.1016/j.nbd.2011.09.014. Epub 2011 Oct 7. Review.
PubMed PMID: 22001604; PubMed Central PMCID: PMC3293995.

143. Hu G, Gui T, Sun J, Stafford DW, Samulski RJ, Monahan PE. Hemophilia B mouse lines
doubly humanized for human F9 and MHC Class II genes advance specificity of inhibitor study. Blood.
2011;118:200. DOT: 10.1182/blood.v118.21.200.200.

144. Monahan PE, Sun J, Gui T, Wichlan DG, McPhee SW, Samulski RJ. Employing Factor IX
variants to avoid limitations imposed by immune recognition of AAV vector in Hemophilia B gene
therapy. Blood. 2011 Nov; 118: 3124-3124. DOI: 10.1182/blood.v118.21.3124.3124.

145. Snyder BR, Gray SJ, Quach ET, Huang JW, Leung CH, Samulski RJ, Boulis NM, Federici T.
Comparison of adeno-associated viral vector serotypes for spinal cord and motor neuron gene delivery.
Hum Gene Ther. 2011 Sep;22(9):1129-35. doi:10.1089/hum.2011.008. Epub 2011 Jul 25. PubMed
PMID: 21443428.

146. Federici T, Taub JS, Baum GR, Gray SJ, Grieger JC, Matthews KA, Handy CR, Passini MA,
Samulski RJ, Boulis NM. Robust spinal motor neuron transduction following intrathecal delivery of
AAVY in pigs. Gene Ther. 2012 Aug;19(8):852-9. doi:10.1038/gt.2011.130. Epub 2011 Sep 15.
PubMed PMID: 21918551.

147. Li C, Xiao P, Gray SJ, Weinberg MS, Samulski RJ. Combination therapy utilizing shRNA
knockdown and an optimized resistant transgene for rescue of diseases caused by misfolded proteins.
Proc Natl Acad Sci U S A. 2011 Aug 23;108(34):14258-63. doi:10.1073/pnas.1109522108. Epub 2011
Aug 15. PubMed PMID:21844342; PubMed Central PMCID: PMC3161599.

148. Li W, Zhang L, Wu Z, Pickles RJ, Samulski RJ. AAV-6 mediated efficient transduction of
mouse lower airways. Virology. 2011 Sep 1;417(2):327-33. d0i:10.1016/j.virol.2011.06.009. Epub 2011
Jul 14. PubMed PMID: 21752418; PubMed Central PMCID: PMC3163804.

149. Usui S, Oveson BC, Iwase T, Lu L, Lee SY, Jo YJ, Wu Z, Choi EY, Samulski RJ, Campochiaro
PA. Overexpression of SOD in retina: need for increase in H202-detoxifying enzyme in same cellular
compartment. Free Radic Biol Med. 2011 Oct 1;51(7):1347-54. doi:10.1016/].freeradbiomed.
2011.06.010. Epub 2011 Jul 5. PubMed PMID: 21736939; PubMed Central PMCID: PMC3163708.

150. Li C, Narkbunnam N, Samulski RJ, Asokan A, Hu G, Jacobson LJ, Manco-Johnson MJ,
Monahan PE; Joint Outcome Study Investigators. Neutralizing antibodies against adeno-associated

virus examined prospectively in pediatric patients with hemophilia. Gene Ther. 2012 Mar;19(3):288-94.
doi:10.1038/gt.2011.90. Epub 2011 Jun 23. PubMed PMID: 21697954.

151.  Weinberg MS, Blake BL, Samulski RJ, McCown TJ. The influence of epileptic neuropathology
and prior peripheral immunity on CNS transduction by rAAV2 and rAAVS. Gene Ther. 2011
Oct;18(10):961-8. doi:10.1038/gt.2011.49. Epub 2011 Apr 14. PubMed PMID: 21490684; PubMed
Central PMCID: PMC3192929.

152.  Yazici C, Takahata M, Reynolds DG, Xie C, Samulski RJ, Samulski J, Beecham EJ, Gertzman
AA, Spilker M, Zhang X, O'Keefe RJ, Awad HA, Schwarz EM. Self-complementary
AAV2.5-BMP2-coated femoral allografts mediated superior bone healing versus live autografts in mice
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with equivalent biomechanics to unfractured femur. Mol Ther. 2011 Aug;19(8):1416-25. doi:
10.1038/mt.2010.294. Epub 2011 Jan 4. PubMed PMID: 21206485; PubMed Central PMCID:
PMC3149158.

153. Gray SJ, Matagne V, Bachaboina L, Yadav S, Ojeda SR, Samulski RJ. Preclinical differences
of intravascular AAVY delivery to neurons and glia: a comparative study of adult mice and nonhuman
primates. Mol Ther. 2011 Jun;19(6):1058-69. doi:10.1038/mt.2011.72. Epub 2011 Apr 12. PubMed
PMID: 21487395; PubMed Central PMCID: PMC3129805.

154. Gray SJ, Foti SB, Schwartz JW, Bachaboina L, Taylor-Blake B, Coleman J, Ehlers MD, Zylka
MJ, McCown TJ, Samulski RJ. Optimizing promoters for recombinant adeno-associated
virus-mediated gene expression in the peripheral and central nervous system using self-complementary
vectors. Hum Gene Ther. 2011 Sep;22(9):1143-53. doi: 10.1089/hum.2010.245. Epub 2011 Jun 1.
PubMed PMID:21476867; PubMed Central PMCID: PMC3177952.

155.  Goudy KS, Johnson MC, Garland A, Li C, Samulski RJ, Wang B, Tisch R. Reduced IL-2
expression in NOD mice leads to a temporal increase in CD62Llo FoxP3+ CD4+ T cells with limited
suppressor activity. Eur J Immunol. 2011 May;41(5):1480-1490. doi:10.1002/¢€ji.201040890. Epub
2011 Apr 20. PubMed PMID: 21469091; PubMed Central PMCID: PMC3805504.

156. Johnson JS, Gentzsch M, Zhang L, Ribeiro CM, Kantor B, Kafri T, Pickles RJ, Samulski RJ.
AAV exploits subcellular stress associated with inflammation, endoplasmic reticulum expansion, and
misfolded proteins in models of cystic fibrosis. PLoS Pathog. 2011 May;7(5):€1002053. doi:
10.1371/journal.ppat.1002053. Epub 2011 May 19. PubMed PMID: 21625534; PubMed Central
PMCID: PMC3098238.

157. Goudy KS, Johnson MC, Garland A, Li C, Samulski RJ, Wang B, Tisch R. Inducible
adeno-associated virus-mediated IL-2 gene therapy prevents autoimmune diabetes. J Immunol. 2011
Mar 15;186(6):3779-86. doi: 10.4049/jimmunol.1001422. Epub 2011 Feb 11. PubMed PMID:
21317396.

158.  Phillips JL, Hegge J, Wolff JA, Samulski RJ, Asokan A. Systemic gene transfer to skeletal
muscle using reengineered AAV  vectors. Methods Mol Biol. 2011;709:141-51.
doi:10.1007/978-1-61737-982-69. PubMed PMID: 21194026; PubMed Central PMCID: PMC3253371.

159. Natonson A, Dean J, Ii M, Iwakura A, Plante J, Samulski RJ. B-Adrenergic receptor signaling
regulates TAAV transduction through calcineurin in heart muscle cells. Journal of Genetic Syndromes &
Gene Therapy. 2011 Jan; 1. DOI: 10.4172/2157-7412.1000102.

160. Mendell JR, Campbell K, Rodino-Klapac L, Sahenk Z, Shilling C, Lewis S, Bowles D, Gray S,
Li C, Galloway G, Malik V, Coley B, Clark KR, Li J, Xiao X, Samulski J, McPhee SW, Samulski RJ,
Walker CM. Dystrophin immunity in Duchenne's muscular dystrophy. N Engl J Med. 2010 Oct
7;363(15):1429-37. doi:10.1056/NEJMo0al1000228. PubMed PMID: 20925545, PubMed Central
PMCID: PMC3014106.

161. DiPrimio N, McPhee SW, Samulski RJ. Adeno-associated virus for the treatment of muscle
diseases: toward clinical trials. Curr Opin Mol Ther. 2010 Oct;12(5):553-60. Review. PubMed PMID:
20886387.

38


http://doi.org/10.4172/2157-7412.1000102
http://doi.org/10.4172/2157-7412.1000102

R. Jude Samulski, PhD = Curriculum VitaePage 39 of 73

162. Gray SJ, Woodard KT, Samulski RJ. Viral vectors and delivery strategies for CNS gene
therapy. Ther Deliv. 2010 Oct;1(4):517-34. Review. PubMed PMID:22833965; PubMed Central
PMCID: PMC4509525.

163. Ng R, Govindasamy L, Gurda BL, McKenna R, Kozyreva OG, Samulski RJ, Parent KN, Baker
TS, Agbandje-McKenna M. Structural characterization of the dual glycan binding adeno-associated
virus serotype 6. J Virol. 2010 Dec;84(24):12945-57.d0i:10.1128/JV1.01235-10. Epub 2010 Sep 22.
PubMed PMID: 20861247; PubMed Central PMCID: PMC3004313.

164. Mitchell AM, Nicolson SC, Warischalk JK, Samulski RJ. AAV's anatomy: roadmap for
optimizing vectors for translational success. Curr Gene Ther. 2010 Oct;10(5):319-340. PubMed PMID:
20712583; PubMed Central PMCID: PM(C3920455.

165. Monahan PE, Lothrop CD, Sun J, Hirsch ML, Kafri T, Kantor B, Sarkar R, Tillson DM, Elia JR,
Samulski RJ. Proteasome inhibitors enhance gene delivery by AAV virus vectors expressing large
genomes in hemophilia mouse and dog models: a strategy for broad clinical application. Mol Ther.
2010 Nov;18(11):1907-16. doi:10.1038/mt.2010.170. Epub 2010 Aug 10. PubMed PMID: 20700109;
PubMed Central PMCID: PM(C2990516.

166. Johnson JS, Li C, DiPrimio N, Weinberg MS, McCown TJ, Samulski RJ. Mutagenesis of
adeno-associated virus type 2 capsid protein VP1 uncovers new roles for basic amino acids in
trafficking and cell-specific transduction. J Virol. 2010 Sep;84(17):8888-902. doi:10.1128/
JVI.00687-10. Epub 2010 Jun 23. PubMed PMID: 20573820; PubMed Central PMCID: PMC2918992.

167. Hollis ER 2nd, Jamshidi P, Lorenzana AO, Lee JK, Gray SJ, Samulski RJ, Zheng B, Tuszynski
MH. Transient demyelination increases the efficiency of retrograde AAV transduction. Mol Ther. 2010
Aug;18(8):1496-500. doi: 10.1038/mt.2010.97. Epub 2010 May 25. PubMed PMID: 20502445;
PubMed Central PMCID: PM(C2927074.

168. Lock M, McGorray S, Auricchio A, Ayuso E, Beecham EJ, Blouin-Tavel V, Bosch F, Bose M,
Byrne BJ, Caton T, Chiorini JA, Chtarto A, Clark KR, Conlon T, Darmon C, Doria M, Douar A, Flotte
TR, Francis JD, Francois A, Giacca M, Korn MT, Korytov I, Leon X, Leuchs B, Lux G, Melas C,
Mizukami H, Moullier P, Miiller M, Ozawa K, Philipsberg T, Poulard K, Raupp C, Riviére C,
Roosendaal SD, Samulski RJ, Soltys SM, Surosky R, Tenenbaum L, Thomas DL, van Montfort B,
Veres G, Wright JF, Xu Y, Zelenaia O, Zentilin L, Snyder RO. Characterization of a recombinant
adeno-associated virus type 2 Reference Standard Material. Hum Gene Ther. 2010 Oct;21(10):1273-85.
doi: 10.1089/hum.2009.223. PubMed PMID: 20486768; PubMed Central PMCID: PM(C2957240.

169. Hirsch ML, Green L, Porteus MH, Samulski RJ. Self-complementary AAV mediates gene
targeting and enhances endonuclease delivery for double-strand break repair. Gene Ther. 2010
Sep;17(9):1175-80. doi: 10.1038/gt.2010.65. Epub 2010 May 13. PubMed PMID: 20463753; PubMed
Central PMCID: PMC3152950.

170. Chen S, Sanford CA, Sun J, Choi V, Van Dyke T, Samulski RJ, Rathmell WK. VHL and PTEN
loss coordinate to promote mouse liver vascular lesions. Angiogenesis. 2010 Mar;13(1):59-69. doi:
10.1007/s10456-010-9164-2. Epub 2010 Mar 11. PubMed PMID: 20221685; PubMed Central PMCID:
PMC2872996.
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171. Hewitt FC, Samulski RJ. Creating a novel origin of replication through modulating
DNA-protein interfaces. PLoS One. 2010 Jan 22;5(1):¢8850. doi:10.1371/journal.pone.0008850.
PubMed PMID: 20107513; PubMed Central PMCID:PMC2809752.

172. Hirsch ML, Agbandje-McKenna M, Samulski RJ. Little vector, big gene transduction:
fragmented genome reassembly of adeno-associated virus. Mol Ther. 2010 Jan;18(1):6-8. doi:
10.1038/mt.2009.280. PubMed PMID: 20048740; PubMed Central PMCID: PMC2839225.

173. Gray SJ, Blake BL, Criswell HE, Nicolson SC, Samulski RJ, McCown TJ, Li W. Directed
evolution of a novel adeno-associated virus (AAV) vector that crosses the seizure-compromised
blood-brain barrier (BBB). Mol Ther. 2010 Mar;18(3):570-8. doi: 10.1038/mt.2009.292. Epub 2009
Dec 29. Erratum in: Mol Ther. 2010 May;18(5):1054. Li, Wuping [added]. PubMed PMID: 20040913;
PubMed Central PMCID: PMC2831133.

174.  Asokan A, Conway JC, Phillips JL, Li C, Hegge J, Sinnott R, Yadav S, DiPrimio N, Nam HJ,
Agbandje-McKenna M, McPhee S, Wolff J, Samulski RJ. Reengineering a receptor footprint of
adeno-associated virus enables selective and systemic gene transfer to muscle. Nat Biotechnol. 2010
Jan;28(1):79-82. doi: 10.1038/nbt.1599. Epub 2009 Dec 27. PubMed PMID: 20037580; PubMed
Central PMCID: PMC2912150.

175. Markakis EA, Vives KP, Bober J, Leichtle S, Leranth C, Beecham J, Elsworth JD, Roth RH,
Samulski RJ, Redmond DE Jr. Comparative transduction efficiency of AAV vector serotypes 1-6 in the
substantia nigra and striatum of the primate brain. Mol Ther. 2010 Mar;18(3):588-93. doi:
10.1038/mt.2009.286. Epub 2009 Dec 15. PubMed PMID: 20010918; PubMed Central PMCID:
PM(C2839442.

176. Hirsch ML, Storici F, Li C, Choi VW, Samulski RJ. AAV recombineering with single strand
oligonucleotides. PLoS One. 2009 Nov 2;4(11):e7705. doi:10.1371/journal.pone.0007705. PubMed
PMID: 19888330; PubMed Central PMCID:PMC2765622.

177. Foti SB, Samulski RJ, McCown TJ. Delivering multiple gene products in the brain from a
single adeno-associated virus vector. Gene Ther. 2009 Nov;16(11):1314-9. doi: 10.1038/gt.2009.106.
Epub 2009 Sep 3. PubMed PMID:19727140; PubMed Central PMCID: PMC2786958.

178. Buie LK, Rasmussen CA, Porterfield EC, Ramgolam VS, Choi VW, Markovic-Plese S,
Samulski RJ, Kaufman PL, Borras T. Self-complementary AAV virus (scAAV) safe and long-term
gene transfer in the trabecular meshwork of living rats and monkeys. Invest Ophthalmol Vis Sci. 2010
Jan;51(1):236-48. doi:10.1167/i0vs.09-3847. Epub 2009 Aug 13. PubMed PMID: 19684004; PubMed
Central PMCID: PMC2869048.

179.  Goodrich LR, Choi VW, Carbone BA, Mcllwraith CW, Samulski RJ. Ex vivo serotype-specific
transduction of equine joint tissue by self-complementary adeno-associated viral vectors. Hum Gene
Ther. 2009 Dec;20(12):1697-702. doi:10.1089/hum.2009.030. PubMed PMID: 19642864; PubMed
Central PMCID: PMC2861962.

180. Li W, Zhang L, Johnson JS, Zhijian W, Grieger JC, Ping-Jiec X, Drouin LM,
Agbandje-McKenna M, Pickles RJ, Samulski RJ. Generation of novel AAV variants by directed
evolution for improved CFTR delivery to human ciliated airway epithelium. Mol Ther. 2009
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Dec;17(12):2067-77. doi: 10.1038/mt.2009.155. Epub 2009 Jul 14. PubMed PMID: 19603002; PubMed
Central PMCID: PMC2801879.

181. Frank KM, Hogarth DK, Miller JL, Mandal S, Mease PJ, Samulski RJ, Weisgerber GA, Hart J.
Investigation of the cause of death in a gene-therapy trial. N Engl J Med. 2009 Jul 9;361(2):161-9. doi:
10.1056/NEJMo0a0801066. PubMed PMID: 19587341.

182. Li C, Goudy K, Hirsch M, Asokan A, Fan Y, Alexander J, Sun J, Monahan P, Seiber D, Sidney
J, Sette A, Tisch R, Frelinger J, Samulski RJ. Cellular immune response to cryptic epitopes during
therapeutic gene transfer. Proc Natl Acad Sci U S A. 2009 Jun 30;106(26):10770-4. doi:
10.1073/pnas.0902269106. Epub 2009 Jun 16. PubMed PMID: 19541644; PubMed Central PMCID:
PMC2705599.

183. McPhee SW, Samulski RJ. Gene therapy for cardiomyocytes, a heart beat away. Gene Ther.
2009 Jun;16(6):707-8. doi: 10.1038/gt.2009.40. Epub 2009 Apr 30. PubMed PMID: 19404321.

184. Redmond DE Jr, Elsworth JD, Roth RH, Leranth C, Collier TJ, Blanchard B, Bjugstad KB,
Samulski RJ, Aebischer P, Sladek JR Jr. Embryonic substantia nigra grafts in the mesencephalon send
neurites to the host striatum in non-human primate after overexpression of GDNF. J Comp Neurol.
2009 Jul 1;515(1):31-40. doi:10.1002/cne.22028. PubMed PMID: 19399891; PubMed Central PMCID:
PMC2881694.

185. Li C, Hirsch M, DiPrimio N, Asokan A, Goudy K, Tisch R, Samulski RJ.
Cytotoxic-T-lymphocyte-mediated elimination of target cells transduced with engineered
adeno-associated virus type 2 vector in vivo. J Virol. 2009 Jul;83(13):6817-24. doi:
10.1128/JV1.00278-09. Epub 2009 Apr 15. PubMed PMID:19369348; PubMed Central PMCID:
PMC2698563.

186. Hewitt FC, Li C, Gray SJ, Cockrell S, Washburn M, Samulski RJ. Reducing the risk of
adeno-associated virus (AAV) vector mobilization with AAV type 5 vectors. J Virol. 2009
Apr;83(8):3919-29. doi: 10.1128/JV1.02466-08. Epub 2009 Feb 11.PubMed PMID: 19211760; PubMed
Central PMCID: PMC2663261.

187. Johnson JS, Samulski RJ. Enhancement of adeno-associated virus infection by mobilizing
capsids into and out of the nucleolus. J Virol. 2009 Mar;83(6):2632-44. doi: 10.1128/JV1.02309-08.
Epub 2008 Dec 24. PubMed PMID:19109385; PubMed Central PMCID: PMC2648275.

188. Sun J, Hakobyan N, Valentino LA, Feldman BL, Samulski RJ, Monahan PE. Intraarticular
factor IX protein or gene replacement protects against development of hemophilic synovitis in the
absence  of circulating Factor IX. Blood. 2008 Dec 1;112(12):4532-41. doi:
10.1182/blood-2008-01-131417. Epub 2008 Aug 20. PubMed PMID: 18716130; PubMed Central
PMCID: PMC2954682.

189. Li C, Hirsch M, Carter P, Asokan A, Zhou X, Wu Z, Samulski RJ. A small regulatory element
from chromosome 19 enhances liver-specific gene expression. Gene Ther. 2009 Jan;16(1):43-51. doi:
10.1038/gt.2008.134. Epub 2008 Aug 14. PubMed PMID: 18701910; PubMed Central PMCID:
PMC4971579.
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190. Asokan A, Johnson JS, Li C, Samulski RJ. Bioluminescent virion shells: new tools for
quantitation of AAV vector dynamics in cells and live animals. Gene Ther. 2008 Dec;15(24):1618-22.
doi: 10.1038/gt.2008.127. Epub 2008 Jul 31. PubMed PMID: 18668144; PubMed Central PMCID:
PMC2684674.

191.  Yazici C, Yanoso L, Xie C, Reynolds DG, Samulski RJ, Samulski J, Yannariello-Brown J,
Gertzman AA, Zhang X, Awad HA, Schwarz EM. The effect of surface demineralization of cortical
bone allograft on the properties of recombinant adeno-associated virus coatings. Biomaterials. 2008
Oct;29(28):3882-7. doi: 10.1016/j.biomaterials.2008.06.007. Epub 2008 Jun 30. PubMed PMID:
18590929; PubMed Central PMCID: PMC2570090.

192. Li W, Asokan A, Wu Z, Van Dyke T, DiPrimio N, Johnson JS, Govindaswamy L,
Agbandje-McKenna M, Leichtle S, Eugene Redmond D Jr, McCown TJ, Petermann KB, Sharpless NE,
Samulski RJ. Engineering and selection of shuffled AAV genomes: A new strategy for producing
targeted biological nanoparticles. Mol Ther. 2008 Jul;16(7):1252-1260. doi: 10.1038/mt.2008.100.
Epub 2016 Dec 8. PubMed PMID:28178482.

193. Gray SJ, Samulski RJ. Optimizing gene delivery vectors for the treatment of heart disease.
Expert Opin Biol Ther. 2008 Jul;8(7):911-22. doi:10.1517/14712598.8.7.911. Review. PubMed PMID:
18549322.

194, Li W, Asokan A, Wu Z, Van Dyke T, DiPrimio N, Johnson JS, Govindaswamy L,
Agbandje-McKenna M, Leichtle S, Redmond DE Jr, McCown TJ, Petermann KB, Sharpless NE,
Samulski RJ. Engineering and selection of shuffled AAV genomes: a new strategy for producing
targeted biological nanoparticles. Mol Ther. 2008 Jul;16(7):1252-60. doi: 10.1038/mt.2008.100. Epub
2008 May 20. PubMed PMID:18500254; PubMed Central PMCID: PMC2632803.

195. DiPrimio N, Asokan A, Govindasamy L, Agbandje-McKenna M, Samulski RJ. Surface loop
dynamics in adeno-associated virus capsid assembly. J Virol. 2008 Jun;82(11):5178-89. doi:
10.1128/JV1.02721-07. Epub 2008 Mar 26. PubMed PMID:18367523; PubMed Central PMCID:
PMC2395211.

196. Elsworth JD, Redmond DE Jr, Leranth C, Bjugstad KB, Sladek JR Jr, Collier TJ, Foti SB,
Samulski RJ, Vives KP, Roth RH. AAV2-mediated gene transfer of GDNF to the striatum of MPTP
monkeys enhances the survival and outgrowth of co-implanted fetal dopamine neurons. Exp Neurol.
2008 May; 211(1):252-8. doi:10.1016/j.expneurol.2008.01.026. Epub 2008 Feb 15. PubMed PMID:
18346734; PubMed Central PMCID: PMC2855210.

197. Hollis ER 2nd, Kadoya K, Hirsch M, Samulski RJ, Tuszynski MH. Efficient retrograde
neuronal transduction utilizing self-complementary AAV1. Mol Ther. 2008 Feb;16(2):296-301. doi:
10.1038/sj.mt.6300367. Epub 2016 Dec 7. PubMed PMID:28178539.

198. Hollis ER 2nd, Kadoya K, Hirsch M, Samulski RJ, Tuszynski MH. Efficient retrograde
neuronal transduction utilizing self-complementary AAV1. Mol Ther. 2008 Feb;16(2):296-301. doi:
10.1038/sj.mt.6300367. Epub 2007 Nov 27. PubMed PMID: 18223548.

199. Zhou X, Zeng X, Fan Z, Li C, McCown T, Samulski RJ, Xiao X. Adeno-associated virus of a
single-polarity DNA genome is capable of transduction in vivo. Mol Ther. 2008 Mar;16(3):494-9. doi:
10.1038/sj.mt.6300397. Epub 2008 Jan 8. PubMed PMID: 18180769.
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200. Zhong L, Zhou X, Li Y, Qing K, Xiao X, Samulski RJ, Srivastava A. Single-polarity
recombinant adeno-associated virus 2 vector-mediated transgene expression in vitro and in vivo:
mechanism of transduction. Mol Ther. 2008 Feb;16(2):290-5. Epub 2007 Dec 18. PubMed PMID:
18087261.

201. Lyon AR, Sato M, Hajjar RJ, Samulski RJ, Harding SE. Gene therapy: targeting the
myocardium. Heart. 2008 Jan;94(1):89-99. Review. PubMed PMID: 18083952.

202. Wu Z, Sun J, Zhang T, Yin C, Yin F, Van Dyke T, Samulski RJ, Monahan PE. Optimization of
self-complementary AAV vectors for liver-directed expression results in sustained correction of
hemophilia B at low vector dose. Mol Ther. 2008 Feb;16(2):280-9. Epub 2007 Dec 4. PubMed PMID:
18059373.

203. Foti S, Haberman RP, Samulski RJ, McCown TJ. Adeno-associated virus-mediated expression
and constitutive secretion of NPY or NPY13-36 suppresses seizure activity in vivo. Gene Ther. 2007
Nov;14(21):1534-6. Epub 2007 Aug 23. PubMed PMID: 17713567; PubMed Central PMCID:
PMC3557464.

204. Wang J, Xie J, Lu H, Chen L, Hauck B, Samulski RJ, Xiao W. Existence of transient functional
double-stranded DNA intermediates during recombinant AAV transduction. Proc Natl Acad Sci U S A.
2007 Aug 7;104(32):13104-9. Epub 2007 Jul 30. PubMed PMID: 17664425; PubMed Central PMCID:
PMC1941794.

205. Yokoi K, Kachi S, Zhang HS, Gregory PD, Spratt SK, Samulski RJ, Campochiaro PA. Ocular
gene transfer with self-complementary AAV vectors. Invest Ophthalmol Vis Sci. 2007
Jul;48(7):3324-8. PubMed PMID: 17591905.

206. Grieger JC, Johnson JS, Gurda-Whitaker B, Agbandje-McKenna M, Samulski RJ.
Surface-exposed adeno-associated virus Vpl-NLS capsid fusion protein rescues infectivity of
noninfectious wild-type Vp2/Vp3 and Vp3-only capsids but not that of fivefold pore mutant virions. J
Virol. 2007 Aug;81(15):7833-43. Epub 2007 May 16. PubMed PMID: 17507473; PubMed Central
PMCID: PMC1951316.

207. Li C, Hirsch M, Asokan A, Zeithaml B, Ma H, Kafri T, Samulski RJ. Adeno-associated virus
type 2 (AAV2) capsid-specific cytotoxic T lymphocytes eliminate only vector-transduced cells
coexpressing the AAV2 capsid in vivo. J Virol. 2007 Jul;81(14):7540-7. Epub 2007 May 2. PubMed
PMID: 17475652; PubMed Central PMCID: PMC1933335.

208. Grieger JC, Choi VW, Samulski RJ. Production and characterization of adeno-associated viral
vectors. Nat Protoc. 2006;1(3):1412-28. PubMed PMID:17406430.

209. Maynor BW, LaRue I, Hu Z, Rolland JP, Pandya A, Fu Q, Liu J, Spontak RJ, Sheiko SS,
Samulski RJ, Samulski ET, DeSimone JM. Supramolecular nanomimetics: replication of micelles,
viruses, and other naturally occurring nanoscale objects. Small. 2007 May;3(5):845-9. PubMed PMID:
17393549.

210. Hajjar RJ, Samulski RJ. Heart failure: a silver bullet to treat heart failure. Gene Ther. 2006
Jul;13(13):997. PubMed PMID: 17262904.
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211.  Choi VW, McCarty DM, Samulski RJ. Host cell DNA repair pathways in adeno-associated
viral genome processing. J Virol. 2006 Nov;80(21):10346-56. PubMed PMID: 17041215; PubMed
Central PMCID: PMC1641795.

212.  Wu Z, Asokan A, Grieger JC, Govindasamy L, Agbandje-McKenna M, Samulski RJ. Single
amino acid changes can influence titer, heparin binding, and tissue tropism in different
adeno-associated virus serotypes. J Virol. 2006 Nov;80(22):11393-7. Epub 2006 Aug 30. PubMed
PMID: 16943302; PubMed Central PMCID: PMC1642158.

213.  Wu Z, Miller E, Agbandje-McKenna M, Samulski RJ. Alpha2,3 and alpha2,6 N-linked sialic
acids facilitate efficient binding and transduction by adeno-associated virus types 1 and 6. J Virol. 2006
Sep; 80(18):9093-103. PubMed PMID: 16940521; PubMed Central PMCID: PMC1563919.

214. Asokan A, Hamra JB, Govindasamy L, Agbandje-McKenna M, Samulski RJ.
Adeno-associated virus type 2 contains an integrin alphaSbetal binding domain essential for viral cell
entry. J Virol. 2006 Sep;80(18):8961-9. PubMed PMID:16940508; PubMed Central PMCID:
PMC1563945.

215. Wu Z, Asokan A, Samulski RJ. Adeno-associated virus serotypes: vector toolkit for human
gene therapy. Mol Ther. 2006 Sep;14(3):316-27. Epub 2006 Jul 7. Review. PubMed PMID: 16824801.

216. Grieger JC, Snowdy S, Samulski RJ. Separate basic region motifs within the adeno-associated
virus capsid proteins are essential for infectivity and assembly. J Virol. 2006 Jun;80(11):5199-210.
PubMed PMID: 16699000; PubMed Central PMCID: PMC1472161.

217. Grieger JC, Samulski RJ. Adeno-associated virus as a gene therapy vector: vector
development, production and clinical applications. Adv Biochem Eng Biotechnol. 2005;99:119-45.
Review. PubMed PMID: 16568890.

218.  McPhee SW, Janson CG, Li C, Samulski RJ, Camp AS, Francis J, Shera D, Lioutermann L,
Feely M, Freese A, Leone P. Immune responses to AAV in a phase I study for Canavan disease. ] Gene
Med. 2006 May; 8(5):577-88. PubMed PMID:16532510.

219. Wu Z, Samulski RJ. 107. a2, 3 and 02,6 N-linked sialic acid facilitate efficient binding and
transduction by adeno-associated virus type 1 and 6 molecular therapy. 2006 May; 13: S44.
DOI: 10.1016/j.ymthe.2006.08.127.

220. Markakis EA, Leranth C, Bober J, Samulski RJ, Rabinowitz J, Zhou X, Vives K, Redmond, Jr
DE. 113. Transduction of neural cells in primate brain using adeno-associated virus (AAV) serotypes 2
and 5 molecular therapy. 2006 May; 13: S46-S47. DOI:10.1016/j.ymthe.2006.08.133.

221. Borras T, Xue W, Choi VW, Bartlett JS, Li G, Samulski RJ, Chisolm SS. Mechanisms of AAV
transduction in glaucoma-associated human trabecular meshwork cells. J Gene Med. 2006
May;8(5):589-602. PubMed PMID: 16506246.

222. Lehmann TG, Luedde T, Schwabe RF, Bunzendahl H, Samulski RJ, Lemasters JJ, Brenner DA.
Minimizing oxidative stress by gene delivery of superoxide dismutase accelerates regeneration after
transplantation of reduced-size livers in the rat. Liver Transpl. 2006 Apr;12(4):550-9. PubMed PMID:
16555330.
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223. DiPrimio N, Asokan A, Samulski RJ. 104. Role of the HI loop in the adeno-associated virus
(AAV) life cycle. Molecular Therapy. 2006 May; 13:S43. DOI: 10.1016/j.ymthe.2006.08.124.

224. Markakis E, Leranth C, Bober J, Samulski RJ, Rabinowitz J, Zhou X, Vives K, Redmond D.
Efficiency of gene delivery among AAV serotypes in primate brain. Experimental Neurology. 2006
Apr; 198:580-581. DOI: 10.1016/j.expneurol.2006.02.071.

225. Asokan A, Samulski RJ. AAV does the shuffle. Nat Biotechnol. 2006 Feb;24(2):158-60.
PubMed PMID: 16465157.

226. Asokan A, Johnson JS, Samulski RJ. 739. Bioluminescent virion shells: a novel tool for
visualization of viral vectors in animal tissue. Mol Ther. 2006 Jan; 13: S286. DOI: 10.1016/
j.ymthe.2006.08.821.

227. Asokan A, Hamra JB, Agbandje-McKenna M, Samulski RJ. 7. Adeno-associated virus type 2
(AAV2) contains an integrin alphaSbetal recognition sequence essential for viral cell entry. Molecular
Therapy. 2006 May; 13:S3. DOI: 10.1016/j.ymthe.2006.08.017.

228.  Goodrich LR, Choi VW, DudaCarbone BC, Mcllwraith CW, Samulski RJ. 493. High efficiency
gene targeting to mammalian joint tissue using self-complementary adeno-associated viral vector
serotypes. Mol Ther. 2006 Jan; 13:S191. DOI: 10.1016/j.ymthe.2006.08.563.

229.  Grieger JC, Samulski RJ. Packaging capacity of adeno-associated virus serotypes: impact of
larger genomes on infectivity and postentry steps. J Virol. 2005 Aug;79(15):9933-44. PubMed PMID:
16014954; PubMed Central PMCID: PMC1181570.

230. Choi VW, McCarty DM, Samulski RJ. AAV hybrid serotypes: improved vectors for gene
delivery. Curr Gene Ther. 2005 Jun;5(3):299-310. Review. PubMed PMID:15975007; PubMed Central
PMCID: PMC1462937.

231. Li C, Bowles DE, van Dyke T, Samulski RJ. Adeno-associated virus vectors: potential
applications for cancer gene therapy. Cancer Gene Ther. 2005 Dec;12(12):913-25. Review. PubMed
PMID: 15962012; PubMed Central PMCID:PMC1361306.

232. Hacker UT, Wingenfeld L, Kofler DM, Schuhmann NK, Lutz S, Herold T, King SB, Gerner
FM, Perabo L, Rabinowitz J, McCarty DM, Samulski RJ, Hallek M, Biining H. Adeno-associated
virus serotypes 1 to 5 mediated tumor cell directed gene transfer and improvement of transduction
efficiency. J Gene Med. 2005 Nov;7(11):1429-38. PubMed PMID: 15945124.

233.  Asokan A, Samulski RJ. From crystal structure to clinic: highlights of the Tenth International
Parvovirus Workshop. Mol Ther. 2005 May;11(5):656-60. PubMed PMID: 15892211.

234.  Choi VW, Samulski RJ, McCarty DM. Effects of adeno-associated virus DNA hairpin structure
on recombination. J Virol. 2005 Jun;79(11):6801-7. PubMed PMID:15890919; PubMed Central
PMCID: PMCI1112146.

235.  Li C, Samulski RJ. Serotype-specific replicating AAV helper constructs increase recombinant
AAV type 2 vector production. Virology. 2005 Apr 25; 335(1):10-21. PubMed PMID: 15823602.
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236. Xu D, McCarty D, Fernandes A, Fisher M, Samulski RJ, Juliano RL. Delivery of MDR1 small
interfering RNA by self-complementary recombinant adeno-associated virus vector. Mol Ther. 2005
Apr;11(4):523-30. PubMed PMID: 15771955; PubMed Central PMCID: PMC1361307.

237. Chen S, Kapturczak M, Loiler SA, Zolotukhin S, Glushakova OY, Madsen KM, Samulski RJ,
Hauswirth WW, Campbell-Thompson M, Berns KI, Flotte TR, Atkinson MA, Tisher CC, Agarwal A.
Efficient transduction of vascular endothelial cells with recombinant adeno-associated virus serotype 1
and 5 vectors. Hum Gene Ther. 2005 Feb;16(2):235-47. PubMed PMID: 15761263; PubMed Central
PMCID: PMC1364465.

238. Ito H, Koefoed M, Tiyapatanaputi P, Gromov K, Goater JJ, Carmouche J, Zhang X, Rubery PT,
Rabinowitz J, Samulski RJ, Nakamura T, Soballe K, O'Keefe RJ, Boyce BF, Schwarz EM.
Remodeling of cortical bone allografts mediated by adherent rAAV-RANKL and VEGF gene therapy.
Nat Med. 2005 Mar;11(3):291-7. Epub 2005 Feb 13. PubMed PMID: 15711561; PubMed Central
PMCID: PMC1364464.

239. Flierl A, Chen Y, Coskun PE, Samulski RJ, Wallace DC. Adeno-associated virus-mediated
gene transfer of the heart/muscle adenine nucleotide translocator (ANT) in mouse. Gene Ther. 2005
Apr;12(7):570-8. PubMed PMID: 15647764; PubMed Central PMCID: PMC1456758.

240. McCarty DM, Young SM Jr, Samulski RJ. Integration of adeno-associated virus (AAV) and
recombinant AAV vectors. Annu Rev Genet. 2004;38:819-45. Review. PubMed PMID: 15568995.

241. Du L, Kido M, Lee DV, Rabinowitz JE, Samulski RJ, Jamieson SW, Weitzman MD,
Thistlethwaite PA. Differential myocardial gene delivery by recombinant serotype-specific
adeno-associated viral vectors. Mol Ther. 2004 Sep;10(3):604-8. PubMed PMID: 15336660.

242. Negishi A, Chen J, McCarty DM, Samulski RJ, Liu J, Superfine R. Analysis of the interaction
between adeno-associated virus and heparan sulfate using atomic force microscopy. Glycobiology. 2004
Nov;14(11):969-77. Epub 2004 Jun 23. PubMed PMID: 15215232.

243. Rabinowitz JE, Bowles DE, Faust SM, Ledford JG, Cunningham SE, Samulski RJ.
Cross-dressing the virion: the transcapsidation of adeno-associated virus serotypes functionally defines
subgroups. J Virol. 2004 May;78(9):4421-32. PubMed PMID: 15078923; PubMed Central PMCID:
PMC387689.

244,  Chenuaud P, Larcher T, Rabinowitz JE, Provost N, Joussemet B, Bujard H, Samulski RJ, Favre
D, Moullier P. Optimal design of a single recombinant adeno-associated virus derived from serotypes 1

and 2 to achieve more tightly regulated transgene expression from nonhuman primate muscle. Mol
Ther. 2004 Mar;9(3):410-8. PubMed PMID: 15006608.

245.  Stilwell JL, Samulski RJ. Role of viral vectors and virion shells in cellular gene expression.
Mol Ther. 2004 Mar;9(3):337-46. PubMed PMID: 15006600.

246. Chenuaud P, Larcher T, Rabinowitz JE, Provost N, Cherel Y, Casadevall N, Samulski RJ,
Moullier P. Autoimmune anemia in macaques following erythropoietin gene therapy. Blood. 2004 May
1;103(9):3303-4. Epub 2004 Jan 22. PubMed PMID:14739218.

247. Fu H, Muenzer J, Samulski RJ, Breese G, Sifford J, Zeng X, McCarty DM.
Self-complementary adeno-associated virus serotype 2 vector: global distribution and broad dispersion
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of AAV-mediated transgene expression in mouse brain. Mol Ther. 2003 Dec;8(6):911-7. PubMed
PMID: 14664793.

248. McCarty DM, Fu H, Monahan PE, Toulson CE, Naik P, Samulski RJ. Adeno-associated virus
terminal repeat (TR) mutant generates self-complementary vectors to overcome the rate-limiting step to
transduction in vivo. Gene Ther. 2003 Dec;10(26):2112-8. PubMed PMID: 14625565.

249. Stilwell JL, McCarty DM, Negishi A, Superfine R, Samulski RJ. Development and
characterization of novel empty adenovirus capsids and their impact on cellular gene expression. J
Virol. 2003 Dec;77(23):12881-5. PubMed PMID: 14610209; PubMed Central PMCID: PMC262574.

250.  Wheeler MD, Smutney OM, Samulski RJ. Secretion of extracellular superoxide dismutase
from muscle transduced with recombinant adenovirus inhibits the growth of B16 melanomas in mice.
Mol Cancer Res. 2003 Oct;1(12):871-81. PubMed PMID:14573788.

251.  Samulski RJ. AAV vectors, the future workhorse of human gene therapy. Erst Schering Res
Found Workshop. 2003;(43):25-40. Review. PubMed PMID: 12894449,

252. Lehmann TG, Wheeler MD, Froh M, Schwabe RF, Bunzendahl H, Samulski RJ, Lemasters JJ,
Brenner DA, Thurman RG. Effects of three superoxide dismutase genes delivered with an adenovirus
on graft function after transplantation of fatty livers in the rat. Transplantation. 2003 Jul 15;76(1):28-37.
PubMed PMID:12865782.

253. Haberman RP, Samulski RJ, McCown TJ. Attenuation of seizures and neuronal death by
adeno-associated virus vector galanin expression and secretion. Nat Med. 2003 Aug;9(8):1076-80.
Epub 2003 Jul 13. PubMed PMID: 12858168.

254.  Stilwell JL, Samulski RJ. Adeno-associated virus vectors for therapeutic gene transfer.
Biotechniques. 2003 Jan;34(1):148-50, 152, 154 passim. Review. PubMed PMID: 12545552.

255. Weitzman MD, Young SM Jr, Cathomen T, Samulski RJ. Targeted integration by
adeno-associated virus. Methods Mol Med. 2003;76:201-19. PubMed PMID: 12526165.

256. Amiss TJ, McCarty DM, Skulimowski A, Samulski RJ. Identification and characterization of
an adeno-associated virus integration site in CV-1 cells from the African green monkey. J Virol. 2003
Feb;77(3):1904-15. PubMed PMID: 12525625; PubMed Central PMCID: PMC140930.

257. McAllister K, Sazani P, Adam M, Cho MJ, Rubinstein M, Samulski RJ, DeSimone JM.
Polymeric nanogels produced via inverse microemulsion polymerization as potential gene and antisense
delivery agents. ] Am Chem Soc. 2002 Dec 25;124(51):15198-207. PubMed PMID: 12487595.

258. Bowles DE, Rabinowitz JE, Samulski RJ. Marker rescue of adeno-associated virus (AAV)
capsid mutants: a novel approach for chimeric AAV production. J Virol. 2003 Jan;77(1):423-32.
PubMed PMID: 12477847; PubMed Central PMCID: PMC140636.

259. Rabinowitz JE, Samulski RJ. Vector biophysics: crystal-clear view. Gene Ther. 2002
Nov;9(21):1413-4. PubMed PMID: 12378402.
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260. Haberman RP, Criswell HE, Snowdy S, Ming Z, Breese GR, Samulski RJ, McCown TJ.
Therapeutic liabilities of in vivo viral vector tropism: Adeno-associated virus vectors, NMDARI
Antisense, and Focal Seizure Sensitivity. Mol Ther. 2002 Oct;6(4):495-500.

261. Rabinowitz JE, Samulski RJ. The adeno-associated virus crystal: impact inversely proportional
to size. Mol Ther. 2002 Oct;6(4):443-5. PubMed PMID:12377184.

262. Fu H, Samulski RJ, McCown TJ, Picornell YJ, Fletcher D, Muenzer J. Neurological correction
of lysosomal storage in a mucopolysaccharidosis IIIB mouse model by adeno-associated
virus-mediated gene delivery. Mol Ther. 2002 Jan;5(1):42-9. PubMed PMID: 11786044.

263. Wheeler MD, Katuna M, Smutney OM, Froh M, Dikalova A, Mason RP, Samulski RJ,
Thurman RG. Comparison of the effect of adenoviral delivery of three superoxide dismutase genes
against hepatic ischemia-reperfusion injury. Hum Gene Ther. 2001 Dec 10;12(18):2167-77. PubMed
PMID: 11779401.

264. Rabinowitz JE, Rolling F, Li C, Conrath H, Xiao W, Xiao X, Samulski RJ. Cross-packaging of
a single adeno-associated virus (AAV) type 2 vector genome into multiple AAV serotypes enables
transduction with broad specificity. J Virol. 2002 Jan;76(2):791-801. PubMed PMID: 11752169;
PubMed Central PMCID: PMC136844.

265. Wheeler MD, Kono H, Yin M, Nakagami M, Uesugi T, Arteel GE, Gébele E, Rusyn I,
Yamashina S, Froh M, Adachi Y, limuro Y, Bradford BU, Smutney OM, Connor HD, Mason RP,
Goyert SM, Peters JM, Gonzalez FJ, Samulski RJ, Thurman RG. The role of Kupffer cell oxidant
production in early ethanol-induced liver disease. Free Radic Biol Med. 2001 Dec 15;31(12):1544-9.
Review. PubMed PMID: 11744328.

266. Yin M, Wheeler MD, Connor HD, Zhong Z, Bunzendahl H, Dikalova A, Samulski RJ,
Schoonhoven R, Mason RP, Swenberg JA, Thurman RG. Cu/Zn-superoxide dismutase gene attenuates
ischemia-reperfusion injury in the rat kidney. J Am Soc Nephrol. 2001 Dec;12(12):2691-700. PubMed
PMID: 11729238.

267. Young SM Jr, Samulski RJ. Adeno-associated virus (AAV) site-specific recombination does
not require a Rep-dependent origin of replication within the AAV terminal repeat. Proc Natl Acad Sci
USA. 2001 Nov 20;98(24):13525-30. Epub 2001 Nov 13. PubMed PMID: 11707592; PubMed Central
PMCID: PMC61074.

268. Chao H, Monahan PE, Liu Y, Samulski RJ, Walsh CE. Sustained and complete phenotype
correction of hemophilia B mice following intramuscular injection of AAV1 serotype vectors. Mol
Ther. 2001 Sep;4(3):217-22. PubMed PMID: 11545612.

269. McCarty DM, Monahan PE, Samulski RJ. Self-complementary recombinant adeno-associated
virus (scAAV) vectors promote efficient transduction independently of DNA synthesis. Gene Ther.
2001 Aug;8(16):1248-54. PubMed PMID:11509958.

270. Amiss TJ, Samulski RJ. Methods for adeno-associated virus-mediated gene transfer into
muscle. Methods Mol Biol. 2001;175:455-69. Review. PubMed PMID:11462851.

271.  Wheeler MD, Kono H, Yin M, Rusyn I, Froh M, Connor HD, Mason RP, Samulski RJ,
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Thurman RG. Delivery of the Cu/Zn-superoxide dismutase gene with adenovirus reduces early
alcohol-induced liver injury in rats. Gastroenterology. 2001 Apr;120(5):1241-50. PubMed PMID:
11266387.

272. Grompe M, Samulski RJ. Jean-Michel Vos. Mol Ther. 2001 Jan; 3: 2.0I: 10.1006/
mthe.2000.0248.

273.  Young SM Jr, McCarty DM, Degtyareva N, Samulski RJ. Roles of adeno-associated virus Rep
protein and human chromosome 19 in site-specific recombination. J Virol. 2000 May;74(9):3953-66.
PubMed PMID: 10756007; PubMed Central PMCID:PMC111909.

274. Chao H, Liu Y, Rabinowitz J, Li C, Samulski RJ, Walsh CE. Several log increase in therapeutic
transgene delivery by distinct adeno-associated viral serotype vectors. Mol Ther. 2000 Dec;2(6):619-23.
PubMed PMID: 11124063.

275. Rabinowitz JE, Samulski RJ. Building a better vector: the manipulation of AAV virions.
Virology. 2000 Dec 20;278(2):301-8. Review. PubMed PMID: 11118354.

276. Monahan PE, Samulski RJ. Adeno-associated virus vectors for gene therapy: more pros than
cons? Mol Med Today. 2000 Nov;6(11):433-40. Review. PubMed PMID:11074369.

277. Wheeler MD, Kono H, Rusyn I, Arteel GE, McCarty D, Samulski RJ, Thurman RG. Chronic
ethanol increases adeno-associated viral transgene expression in rat liver via oxidant and
NFkappaB-dependent mechanisms. Hepatology. 2000 Nov;32(5):1050-9. PubMed PMID: 11050056.

278. Haberman RP, McCown TJ, Samulski RJ. Novel transcriptional regulatory signals in the
adeno-associated virus terminal repeat A/D junction element. J Virol. 2000 Sep;74(18):8732-9. PubMed
PMID: 10954575; PubMed Central PMCID: PMC116385.

279. Carter PJ, Samulski RJ. Adeno-associated viral vectors as gene delivery vehicles. Int J Mol
Med. 2000 Jul;6(1):17-27. Review. PubMed PMID: 10851261.

280. Samulski RJ. Expanding the AAV package. Nat Biotechnol. 2000 May;18(5):497-8. PubMed
PMID: 10802614.

281. Lehmann TG, Wheeler MD, Schoonhoven R, Bunzendahl H, Samulski RJ, Thurman RG.
Delivery of Cu/Zn-superoxide dismutase genes with a viral vector minimizes liver injury and improves
survival after liver transplantation in the rat. Transplantation. 2000 Mar 27;69(6):1051-7. PubMed
PMID: 10762207.

282. Malik AK, Monahan PE, Allen DL, Chen BG, Samulski RJ, Kurachi K. Kinetics of
recombinant adeno-associated virus-mediated gene transfer. J Virol. 2000 Apr;74(8):3555-65. PubMed
PMID: 10729130; PubMed Central PMCID: PMC111864.

283. Pruchnic R, Cao B, Peterson ZQ, Xiao X, Li J, Samulski RJ, Epperly M, Huard J. The use of
adeno-associated virus to circumvent the maturation-dependent viral transduction of muscle fibers.
Hum Gene Ther. 2000 Mar 1;11(4):521-36. PubMed PMID: 10724031.
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284. Bartlett JS, Wilcher R, Samulski RJ. Infectious entry pathway of adeno-associated virus and
adeno-associated virus vectors. J Virol. 2000 Mar;74(6):2777-85. PubMed PMID: 10684294; PubMed
Central PMCID: PMC111768.

285. Monahan PE, Samulski RJ. AAV vectors: is clinical success on the horizon? Gene Ther. 2000
Jan;7(1):24-30. Review. PubMed PMID: 10680012.

286. Rabinowitz JE, Xiao W, Samulski RJ. Insertional mutagenesis of AAV2 capsid and the
production of recombinant virus. Virology. 1999 Dec 20;265(2):274-85. PubMed PMID: 10600599.

287.  Young SM Jr, Xiao W, Samulski RJ. Site-specific targeting of DNA plasmids to chromosome
19 using AAV cis and trans sequences. Methods Mol Biol. 2000;133:111-26. PubMed PMID:
10561835.

288. Samulski RJ. Generation of a Mouse Model for Studying AAV Targeted Integration Nature
Biotechnology. 1999 Dec; 17: 16-16. DOI: 10.1038/70133.

289. Gavin DK, Young SM Jr, Xiao W, Temple B, Abernathy CR, Pereira DJ, Muzyczka N,
Samulski RJ. Charge-to-alanine mutagenesis of the adeno-associated virus type 2 Rep78/68 proteins
yields temperature-sensitive and magnesium-dependent variants. J Virol. 1999 Nov;73(11):9433-45.
Erratum in: J Virol 2000 Jan;74(1):591. PubMed PMID: 10516052; PubMed Central PMCID:
PMC112978.

290. Samulski RJ. Adeno-associated virus vectors; Gene therapy and viral vectors, the gap is
closing. Biochemical Society Transactions. 1999 Oct; 27: A136-A136. DOI: 10.1042/bst027al36c¢.

291. Chao H, Samulski J, Bellinger D, Monahan P, Nichols T, Walsh C. Persistent expression of
canine factor IX in hemophilia B canines. Gene Ther. 1999 Oct;6(10):1695-704. PubMed PMID:
10516718.

292. Grimm D, Kern A, Pawlita M, Ferrari F, Samulski RJ, Kleinschmidt J. Tritration of AAV-2
particles via a novel capside ELISA: packaging of genomes can limit production of recombinant
AAV-2. Gene Ther. 1999 Jul;6(7):1322-1330. DOI:10.1038/sj.gt.3300946. PubMed PMID: 10455443.

293. Zolotukhin S, Byrme BJ, Mason E, Zolotukhin I, Potter M, Chesnut K, Summerford C,
Samulski RJ, Muzyczka N. Recombinant adeno-associated virus purification using novel methods
improves infectious titer and yield. Gene Ther. 1999 Jun;6(6):973-85. PubMed PMID: 10455399.

294,  Summerford C, Samulski RJ. Viral receptors and vector purification: new approaches for
generating clinical-grade reagents. Nat Med. 1999 May;5(5):587-8. PubMed PMID: 10229239.

295. Samulski RJ, Bartlett JS, Summerford C. Adeno-associated virus 2 co-receptors?-second
reply. Nature Medicine. 1999 May; 5: 468-468. DOI: 10.1038/8330.

296. Bartlett JS, Kleinschmidt J, Boucher RC, Samulski RJ. Targeted adeno-associated virus vector
transduction of nonpermissive cells mediated by a bispecific F(ab'gamma)2 antibody. Nat Biotechnol.
1999 Feb;17(2):181-6. Erratum in: Nat Biotechnol 1999 Apr;17(4):393. PubMed PMID:10052356.

297. RP, McCown TJ, Samulski RJ. Inducible long-term gene expression in brain with
adeno-associated virus gene transfer. Gene Ther. 1998 Dec;5(12):1604-11. PubMed PMID: 10023439.
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298. Summerford C, Bartlett JS, Samulski RJ. AlphaVbeta5 integrin: a co-receptor for
adeno-associated virus type 2 infection. Nat Med. 1999 Jan;5(1):78-82. PubMed PMID: 9883843.

299. Teramoto S, Bartlett JS, McCarty D, Xiao X, Samulski RJ, Boucher RC. Factors influencing
adeno-associated virus-mediated gene transfer to human cystic fibrosis airway epithelial cells:
comparison with adenovirus vectors. J Virol. 1998 Nov;72(11):8904-12. PubMed PMID: 9765435;
PubMed Central PMCID: PMC110307.

300. During MJ, Samulski RJ, Elsworth JD, Kaplitt MG, Leone P, Xiao X, Li J, Freese A, Taylor
JR, Roth RH, Sladek JR Jr, O'Malley KL, Redmond DE Jr. In vivo expression of therapeutic human
genes for dopamine production in the caudates of MPTP-treated monkeys using an AAV vector. Gene
Ther. 1998 Jun;5(6):820-7. PubMed PMID: 9747462.

301. Bartlett JS, Samulski RJ, McCown TJ. Selective and rapid uptake of adeno-associated virus
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PUBLIC SERVICE
North Carolina General Assembly, Genomic Medications Briefing, June 2019

North Carolina Museum of Natural Sciences, Best Fest, “Genes, Genetics and Gene Therapy,
The Incredible Journey, April 6, 2013

Chapel Hill High School, “Gene Therapy and Molecular Medicine”. December 14, 2001

University of North Carolina-Chapel Hill and University Hospitals, "Mini Medical School",
Lecture, April 4, 1995.

Research Support

Grant Research

PENDING
1 R01 NS116019-01A1 (McCown, Samulski) 09/01/2020-08/31/2025 1.2 calendar
NIH $388,750

AAV capsid-promoter interactions determines CNS cell selective gene expression in vivo

In vivo studies will assess those promoter elements that contribute to the interactions, and the specific
AAV9 capsid elements that influence the change in in vivo cellular tropism. Given the numerous
applications of AAV9 vectors, the findings should significantly advance our understanding of basic
capsid-promoter interactions that will prove critical to the future design of AAV9 based gene therapies.

1 R0O1 HL151348-01A1 (Samulski) 09/01/2020-08/31/2025 1.2 calendar
NIH $388,750

Development of AAV vectors for CF therapy
The results generated from these studies will allow us to develop an effective approach to treat CF
patients using AAV vector mediated gene delivery.
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Grant Research — Pending (cont’d)

1 RO1 Al 155451-01 (Samulski) 09/01/2020 - 08/31/2025 2.4 calendar
NIH $517,815.00

The effect of dsRNA innate response on long-term AAV human liver transduction
The objective of the proposal is to study the late innate immune response activation triggered by
dsRNA in AAV transduced human hepatocytes.

ACTIVE
SAMULS19XX0 (Samulski) 07/01/19-06/30/22 2.40 calendar
Cystic Fibrosis Foundation $216,000

AAV vector mediated gene editing in cystic fibrosis

We will design more effective polyploid AAV vectors from capsids of serotypes or mutants with superior
efficiency to cross blood-vascular barrier and transduce airway epithelial cells after systemic
administration.

5R01AI117408-05(Li, Samulski) 03/01/16-02/28/21 0.60 calendar
NIH/NIAID $385,642

Enhance AAV Liver Transduction with Capsid Immune Evasion
This study will allow us to design safer and more effective strategies for human liver gene therapy
using AAV.

1RO1NS113917-01 (Samulski, Consortium PI) 09/15/19-06/30/24 0.40 calendar
U. of Cinncinati/NIH $12,844

Gene Therapy Targeting of CNTFR and CLC in Muscle to Treat ALS
This project is designed to identify and optimize AAV gene therapy treatments for ALS. The
treatments will enhance CNTFRalpha and CLC RNA expression in skeletal muscle.

EGAN19XX1 (Egan, Samulski) 02/01/20-01/31/22 0.60 calendar
Cystic Fibrosis Foundation $280,000

Ex-vivo lung perfusion to deliver nucleic acids to cells in human lungs

This project brings together three experts in different disciplines to test the hypothesis that engineered
adenovirus associated viral vectors (AAVs) derived from a capsid library can effectively insert
functioning nucleic acids into airway epithelial cells.

BOUCHE19XXO0 (Boucher) 02/01/20-01/31/23 0.48 calendar
Cystic Fibrosis Foundation $865,000

Abrogation of Airway Epithelial Barriers to Transduction

The UNC Collaborative Research Grant is designed to: 1) identify airway regional and cellular targets
for CFTR nucleic acid therapy; 2) develop novel systems for their study; and 3) innovate techniques to
overcome barriers.

PATENTS

1. Title: “AAV Transduction Vectors”
Inventors: Dr. Nicholas Muzyczka, Dr. Paul Hermonat, Dr.
Kenneth I. Berns, and Dr. Richard Jude Samulski.
Ownership: The University of Florida
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2. Title: “Recombinant Viral Vector System”
Inventors: Dr. Richard Jude Samulski, Dr. Xiao Xiao
Ownership: University of Pittsburgh / NIH

3. Title: “Helper Virus-free AAV Production”
Inventors: Dr. Richard Jude Samulski, Dr. Xiao Xiao, Dr. Forrest Ferrari
Ownership: University of North Carolina-Chapel Hill

4. Title: “Temperature-sensitive Regulation of Viral Vector Production”
Inventors: Dr. Richard Jude Samulski, Dr. Denise Gavin, Dr. Nicholas Muzyczka,
Dr. Corinne Abernathy, Dr. Daniel Pereira
Ownership: University of North Carolina-Chapel Hill
PATENTS (cont’d)

5. Title: “Virus Vectors and Methods of Making and Administering the Same”
Inventors: Dr. Richard Jude Samulski, Dr. Joseph Rabinowitz, Dr. Weidong Xiao
Ownership: University of North Carolina-Chapel Hill

6. Title: “Duplexed Parvovirus Vectors”
Inventors: Dr. Richard Jude Samulski, Dr. Douglas McCarty
Ownership: University of North Carolina-Chapel Hill

7. Title: “Methods and Compounds for Controlled Release of Recombinant Adeno- Associated
Virus Vectors”
Inventors: Dr. Richard Jude Samulski, Dr. Paul Monahan, Dr. Joseph Rabinowitz
Ownership: University of North Carolina-Chapel Hill

8. Title: “Methods for Increasing the Efficiency of Recombinant AAV Products”
Inventors: Dr. Richard Jude Samulski, Dr. Xiao Xiao, Dr. Richard Snyder
Ownership: University of North Carolina-Chapel Hill

9. Title: “Methods and Formulations for Mediating AAV Attachment and Infection”
Inventors: Dr. Richard Jude Samulski, Dr. Candace M. Summerford
Ownership: University of North Carolina-Chapel Hill

10. Title: “Helper Virus Free AAV Production”
Inventors: Dr. Richard Jude Samulski, Dr. Forrest Ferrari, Dr. Xiao Xiao
Ownership: University of NC at Chapel Hill

11. Title: “Chimeric Vector”
Inventors: Dr. Richard Jude Samulski, Dr. Dawn Bowles, Dr. Joshua Grieger,
Dr. Chengwen Li, Dr. Mavis McKenna, Dr. Joseph Rabinowitz
Ownership: University of NC at Chapel Hill
University of Florida Research Foundation at Gainesville

12. Title: “Heparin and Heparan Sulfate Binding Chimeric Vectors”
Inventors: Dr. Aravind Asokan, Dr. Richard Samulski, Dr. Zhijian Wu
Ownership: University of NC at Chapel Hill

13. Title: “Modified Virus Vectors and Methods of Making and Using the Same”
Inventors: Richard Samulski, Aravind Asokan
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14.

15.

Ownership: University of NC at Chapel Hill

Title: “Methods for fabricating isolated micro- or nano-structures using soft or imprint
lithography”

Inventors: Dr. Joseph DeSimone, Dr. Jason Rolland, Dr. Benjamin Maynor, Dr. Larken
Euliss, Dr. Ginger Dennison Rothrock, Dr. Ansley Dennis, Dr. Edward Samulski, Dr.
Richard Jude Samulski.

Ownership: University of NC at Chapel Hill

Title: Recombinant parvovirus vectors and method of making
Inventors: Dr. Joseph Rabinowitz, Dr. Richard Jude Samulski, Dr. Weidong Xiao
Ownership: University of NC at Chapel Hill

PATENTS (cont’d)

16.

17.

18.

19.

20.

21.

22.

23.

24.

Title: “Helper-Free Stocks of Recombinant Adeno-Associated Virus”
Inventors: Dr. Thomas Shenk and Dr. Richard Jude Samulski
Ownership: DNX

Title: “Adeno-Associated Virus Vector and CIS-acting Regulatory and Promoter Elements
Capable of Expressing at Least One Gene and Method of Using the Same for Gene
Therapy”

Inventors: Dr. Richard Jude Samulski, Dr. Arthur Nienhuis, Dr. Chris Walsh.

Ownership: University of Pittsburgh / NIH

Title: “Targeted Integration of AAV Vectors”
Inventor: Dr. Richard Jude Samulski
Ownership: University of Pittsburgh

Title: AAV Capsid Vehicles for Molecular Transfer”
Inventors: Dr. Richard Jude Samulski, Dr. Forrest Ferrari
Ownership: University of North Carolina-Chapel Hill

Title: “AAV Transduction of Myoblasts”
Inventors: Dr. Richard Jude Samulski, Dr. Xiao Xiao
Ownership: University of North Carolina-Chapel Hill

b}

Title: “Compositions and Methods for Enhanced Parvovirus Transduction’
Inventors: Dr. Paul Monahan and Dr. Richard Jude Samulski
Ownership: University of North Carolina-Chapel Hill

Title: “Restrictive Inverted Terminal Repeats for Viral Vectors”
Inventors: Dr. Curtis Hewitt and Dr. Richard Jude Samulski
Ownership: University of North Carolina-Chapel Hill

Title: “Chimeric Viruses for Gene Therapy”
Inventors: Dr. Richard Jude Samulski, Dr. Joseph Rabinowitz
Ownership: University of North Carolina-Chapel Hill

Title: “Improved Reagents for Producing and Delivering Adeno-Associated Virus
(AAV) Vectors)”
Inventors: Dr. Richard Jude Samulski, Dr. Denise Gavin
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Ownership: University of North Carolina-Chapel Hill

25. Title: “Controlled Release of Recombinant Adeno-Associated Virus Vectors”
Inventors: Dr. Richard Jude Samulski, Dr. Paul Monahan
Ownership: University of North Carolina-Chapel Hill

U.S. Patent / Titl
Application No. 1ee
ADENO-ASSOCIATED VIRUS VECTORS AND METHODS OF MAKING THE
60/107,840 SAME
ADENO-ASSOCIATED VIRUS VECTORS AND METHODS OF MAKING THE
60/123,651
SAME
6,491,907 /
09/438,268 RECOMBINANT PARVOVIRUS VECTORS AND METHOD OF MAKING
7,172,893/ VIRUS VECTORS AND METHODS OF MAKING AND ADMINISTERING THE
10/205,942 SAME
11/413,819 VIRUS VECTORS AND METHODS OF MAKING AND ADMINISTERING THE
(2006-0188484) SAME
11/414,319 VIRUS VECTORS AND METHODS OF MAKING AND ADMINISTERING THE
(2006-0188484) SAME
METHODS FOR INCREASING THE EFFICIENCY OF RECOMBINANT AAV
60/043,547
PRODUCT
6,548,286 / METHODS FOR INCREASING THE EFFICIENCY OF RECOMBINANT AAV
09/060,102 PRODUCT
7,229,823 / METHODS FOR INCREASING THE EFFICIENCY OF RECOMBINANT AAV
10/261,188 PRODUCT
60/636,126 CHIMERIC VECTORS
7,892,809 /
11/793.430 CHIMERIC VECTORS
9,012,224/
12/983.547 CHIMERIC VECTORS
60/762,774 HEPARIN AND HEPARAN SULFATE BINDING CHIMERIC VECTORS
118/2(7)’84235/ HEPARIN AND HEPARAN SULFATE BINDING CHIMERIC VECTORS
61/151,736 MODIFIED VIRUS VECTORS AND METHODS OF MAKING AND USING THE
SAME
8,889,041/ MODIFIED VIRUS VECTORS AND METHODS OF MAKING AND USING THE
13/201,154 SAME
9,475,845/ MODIFIED VIRUS VECTORS AND METHODS OF MAKING AND USING THE
14/543,459 SAME
61/294,181 RESTRICTIVE INVERTED TERMINAL REPEATS FOR VIRAL VECTORS
?’31/23’14 Zié RESTRICTIVE INVERTED TERMINAL REPEATS FOR VIRAL VECTORS
10,233,428 /
14/922.935 RESTRICTIVE INVERTED TERMINAL REPEATS FOR VIRAL VECTORS
16/271,163 RESTRICTIVE INVERTED TERMINAL REPEATS FOR VIRAL VECTORS
61/301.998 COMPOSITIONS AND METHODS FOR ENHANCED PARVOVIRUS
i TRANSDUCTION
9,169,492 / COMPOSITIONS AND METHODS FOR ENHANCED PARVOVIRUS
13/575,975 TRANSDUCTION
61/552,492 CELL LINE FOR PRODUCTION OF ADENO-ASSOCIATED VIRUS
?ﬁg;fgg 4{ CELL LINE FOR PRODUCTION OF ADENO-ASSOCIATED VIRUS
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61/787,374 SYNTHETIC ADENO-ASSOCIATED VIRUS INVERTED TERMINAL REPEATS
?;33‘1’14337/ SYNTHETIC ADENO-ASSOCIATED VIRUS INVERTED TERMINAL REPEATS
61/302,111 METHODS AND COMPOSITIONS FOR DUAL GLYCAN BINDING AAV VECTORS
12;%%% / METHODS AND COMPOSITIONS FOR DUAL GLYCAN BINDING AAV VECTORS
16/102,834 METHODS AND COMPOSITIONS FOR DUAL GLYCAN BINDING AAV VECTORS
(126611200737731 024y | METHODS AND COMPOSITIONS FOR DUAL GLYCAN BINDING AAV VECTORS
OPTIMIZED MINI-DYSTROPHIN GENES AND EXPRESSION CASSETTES AND
62/516,449
THEIR USE
15/628,268 OPTIMIZED MINI-DYSTROPHIN GENES AND EXPRESSION CASSETTES AND
(2017-0368198) | THEIR USE
62/375,666 METHODS AND COMPOSITIONS FOR TARGETED GENE TRANSFER
16/326,126 METHODS AND COMPOSITIONS FOR TARGETED GENE TRANSFER
62471762 MODIFIED ADENO-ASSOCIATED VIRUS VECTORS AND METHODS OF
g MAKING AND USING THE SAME
62/520.901 METHODS AND COMPOSITIONS FOR ADENO-ASSOCIATED VIRUS VECTORS
g BOUND WITH SURFACE PROTEINS WITH ENHANCED TRANSDUCTION
62/630.558 HAPLOID ADENO-ASSOCIATED VIRUS VECTORS AND METHODS OF MAKING
’ AND USING THE SAME
62/668.056 POLYPLOID ADENO-ASSOCIATED VIRUS VECTORS AND METHODS OF
’ MAKING AND USING THE SAME
/678,675 RATIONAL POLYPLOID ADENO-ASSOCIATED VIRUS VECTORS AND
’ METHODS OF MAKING AND USING THE SAME
16/051,110 RATIONAL POLYPLOID ADENO-ASSOCIATED VIRUS VECTORS AND
(2018-0371496) | METHODS OF MAKING AND USING THE SAME
62/619.468 METHODS AND COMPOSITIONS FOR INHIBITION OF INNATE IMMUNE
; RESPONSE ASSOCIATED WITH AAV TRANSDUCTION
621607 662 METHODS AND COMPOSITIONS FOR DELIVERY OF VIRAL VECTORS ACROSS
g THE BLOOD BRAIN BARRIER
0/071.210 METHODS AND FORMULATIONS FOR MEDIATING AAV ATTACHMENT AND
’ INFECTION, AND METHODS FOR PURIFYING AAV
6.410.300 METHODS AND FORMULATIONS FOR MEDIATING ADENO-ASSOCIATED VIRUS
Ao (AAV) ATTACHMENT AND INFECTION AND METHODS FOR PURIFYING
09/228,203 AAV
6703037 / METHODS AND FORMULATIONS FOR MEDIATING ADENO-ASSOCIATED
149 VIRUS (AAV) ATTACHMENT AND INFECTION AND METHODS FOR PURIFYING
10/102,314 AAV
60/208,604 DIMERIC PARVOVIRUS VECTORS
7,465,583 / DUPLEXED PARVOVIRUS VECTORS
10/276.356
7,790,154 /
11/655.320 DUPLEXED PARVOVIRUS VECTORS
8,361,457/
15/348 756 DUPLEXED PARVOVIRUS VECTORS
51337/5;‘5‘17 3?9/ DUPLEXED PARVOVIRUS VECTORS
CONTROLLED RELEASE OF RECOMBINANT ADENO-ASSOCIATED VIRUS
60/208,702
VECTORS
7,201,898 / METHODS AND COMPOUNDS FOR CONTROLLED RELEASE OF
10/276,501 RECOMBINANT PARVOVIRUS VECTORS
7,923,436 / METHODS AND COMPOUNDS FOR CONTROLLED RELEASE OF
11/697,194 RECOMBINANT PARVOVIRUS VECTORS
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62/266,941 MODIFIED CAPSID PROTEINS FOR ENHANCED DELIVERY OF PARVOVIRUS
VECTORS
MODIFIED CAPSID PROTEINS FOR ENHANCED DELIVERY OF PARVOVIRUS
16/061,952
VECTORS
627743 317 REGULATED GENE EDITING SYSTEM
MODIFIED SOLUBLE VEGF RECEPTOR-1 GENES AND VECTORS FOR GENE
61/782,450
THERAPY
14/770,991 MODIFIED SOLUBLE VEGF RECEPTOR-1 GENES AND VECTORS FOR GENE
(2016-0009786) | THERAPY
60/805,171 IMPROVED FACTOR IX GENE AND VECTORS FOR GENE THERAPY
60/347,337 MODIFIED FIX GENE, VECTORS, AND TREATMENT METHODS
8,198,421/ MODIFIED FACTOR VIII AND FACTOR IX GENES AND VECTORS FOR GENE
12/305,508 THERAPY
8,632,765 / MODIFIED FACTOR VIII AND FACTOR IX GENES AND VECTORS FOR GENE
13/494,068 THERAPY
9,506,052/ MODIFIED FACTOR VIII AND FACTOR IX GENES
14/157,657
62/649.691 LIVER TROPIC RECOMBINANT AAV6 VECTORS THAT EVADE
’ NEUTRALIZATION
62/638,982 VECTORS FOR GENE DELIVERY THAT PERSIST WITHIN CELLS
62/689,453 VECTORS FOR GENE DELIVERY THAT PERSIST WITHIN CELLS
62/697,750 VECTORS FOR GENE DELIVERY THAT PERSIST WITHIN CELLS
627717310 VECTORS FOR GENE DELIVERY THAT PERSIST WITHIN CELLS
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Clinical Validation: Bench to Bedside

Blog Talk Radio, PharmaTalk Podcast, August, 25, 2020
PharmaTalk How a Gene Therapy for Duchenne Muscular Dystrophy Came to Be

National Public Radio, All Things Considered, July 20, 2020
NPR_AII Things Considered Researchers Hope Experimental Gene Therapy is an Answer to a Fatal Genetic

Disorder

Journal of Virology » Volume 73, Issue 11, November 1999

Charge-to-Alanine Mutagenesis of the Adeno-Associated Virus Type 2 Rep78/68 Proteins Yields

Temperature-Sensitive and Magnesium-Dependent Variants
Gavin DK, Young SM Jr, Xiao W, Temple B, Abernathy CR, Pereira DJ, Muzyczka N, Samulski RJ

Journal of Virology » Volume 76, Issue 2, January 2002
Cross-Packaging of a Single Adeno-Associated Virus (AAV) Type 2 Vector Genome into Multiple AAV

Serotypes Enables Transduction with Broad Specificity

Rabinowtiz JE, Rolling F, Li C, Conrath H, Xiao W, Xiao X, Samulski RJ

(Copyright 22002, American Society for Microbiology): Retinal in vivo
fluorescence imaging. Wistar rat retinas were imaged by using a Canon UV
retinal camera connected to a digital imaging svstem ( Lhediophwin software).
Subretinal injections of recombinant adeno-associated virus serotypes 1 1o 3
(rAAV] to -5), containing the green fluorescent protein ( GFP) transgene,
were performed via a transscleral transchoroidal approach where the sclera
and the choroid were punctured and a 33-gauge needle was then inserted in a
tangential direction under an operating microscope, Three microliters of each
of the five hybrid rtAAV serotypes (5 x 10" particles/ml) was delivered into
the subretinal space. GFP protein expression in live rats at 46 days
postinjection is shown. The retina injection with rAAN ] is at the top, and the
other serotvpes are shown i a clockwise order; these images surround a
sivlized image of a dodecahedron that represents the AANV vifon. (See related
article in Janwary 2002: val. 76, issue 2, p. 791,)
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https://www.blogtalkradio.com/pharmatalk/2020/08/25/how-a-gene-therapy-for-duchenne-muscular-dystrophy-came-to-be
https://www.blogtalkradio.com/pharmatalk/2020/08/25/how-a-gene-therapy-for-duchenne-muscular-dystrophy-came-to-be
https://www.npr.org/2020/07/20/893227074/researchers-hope-experimental-gene-therapy-is-an-answer-to-a-fatal-genetic-disor
https://www.npr.org/2020/07/20/893227074/researchers-hope-experimental-gene-therapy-is-an-answer-to-a-fatal-genetic-disor
https://www.npr.org/2020/07/20/893227074/researchers-hope-experimental-gene-therapy-is-an-answer-to-a-fatal-genetic-disor
https://www.npr.org/2020/07/20/893227074/researchers-hope-experimental-gene-therapy-is-an-answer-to-a-fatal-genetic-disor
https://www.sciencedirect.com/science/journal/15250016/20/2
https://www.sciencedirect.com/science/journal/15250016/20/2
https://jvi.asm.org/content/73/11/9433
https://jvi.asm.org/content/73/11/9433
https://jvi.asm.org/content/73/11/9433
https://jvi.asm.org/content/73/11/9433
https://www.sciencedirect.com/science/journal/15250016/20/2
https://www.sciencedirect.com/science/journal/15250016/20/2
http://europepmc.org/article/PMC/136844
http://europepmc.org/article/PMC/136844
http://europepmc.org/article/PMC/136844
http://europepmc.org/article/PMC/136844
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Journal of Virology = Volume 77, Issue 23, December 2003
Development and Characterization of Novel Empty Adenovirus Capsids and Their Impact on Cellular Gene

Expression
Stilwell JL, McCarty DM, Negishi A, Superfine R, Samulski RJ

Cover phatograph (Copyright © 2004, American Society for
Microbiology )l Three-dimensionally rendered atomic force
microscope image of disrupted and intact adenovirus on native
siheon oxide, DNA 18 uncoiling out of the lefimost virus, while the
mghtmost virus 15 intact, (See related article in December 2003 vol,
7T, issue 23, p. 12881.)

Journal of
Virology
.

Journal of Virology » Volume 78, Issue 9, May 2004
Cross-dressing the virion: the transcapsidation of adeno-associated virus serotypes functionally defines

subgroups.
Rabinowitz JE, Bowles DE, Faust SM, Ledford JG, Cunningham SE, Samulski RJ.

Journal of
Virology

Glycobiology = Volume 14, Issue 11, November 2004

Analysis of the interaction between adeno-associated virus and heparan sulfate using atomic force microscopy
Negishi A, Chen J, McCarty DM, Samulski RJ, Liu J, Superfine R.

Journal of Virology * Volume 81, Issue 15, Aug 2007
Surface-Exposed Adeno-Associated Virus Vpl1-NLS Capsid Fusion Protein Rescues Infectivity of

Noninfectious Wild-Type Vp2/Vp3 and Vp3-Only Capsids but Not That of Fivefold Pore Mutant Virions
Grieger JC, Johnson J, Gurda-Whitaker B, Agbandje-McKenna M, Samulski RJ
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https://www.sciencedirect.com/science/journal/15250016/20/2
https://www.sciencedirect.com/science/journal/15250016/20/2
https://jvi.asm.org/content/77/23/12881
https://jvi.asm.org/content/77/23/12881
https://jvi.asm.org/content/77/23/12881
https://jvi.asm.org/content/77/23/12881
https://www.sciencedirect.com/science/journal/15250016/20/2
https://www.sciencedirect.com/science/journal/15250016/20/2
https://pubmed.ncbi.nlm.nih.gov/15078923/
https://pubmed.ncbi.nlm.nih.gov/15078923/
https://pubmed.ncbi.nlm.nih.gov/15078923/
https://pubmed.ncbi.nlm.nih.gov/15078923/
https://www.sciencedirect.com/science/journal/15250016/20/2
https://www.sciencedirect.com/science/journal/15250016/20/2
https://pubmed.ncbi.nlm.nih.gov/15215232/
https://pubmed.ncbi.nlm.nih.gov/15215232/
https://www.sciencedirect.com/science/journal/15250016/20/2
https://www.sciencedirect.com/science/journal/15250016/20/2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1951316/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1951316/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1951316/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1951316/
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Journal of
Virology
A--
Journal of Virology » Volume 82, Issue 11, June 2008

Surface Loop Dynamics in Adeno-Associated Virus Capsid Assembl
DiPrimio N, Asokan A, Govindasamy L, Agbandje-McKenna M, Samulski RJ

Journal of
Virology
A=

Journal of Virology = Volume 83, Issue 6, March 2009
Enhancement of Adeno-Associated Virus Infection by Mobilizing Capsids into and Out of the Nucleolus
Johnson JS, Samulski RJ

Journal of
Virology
A

Science Direct = Volume 20, Issue 2, February 2012

Phase 1 Gene Therapy for Duchenne Muscular Dystrophy Using a Translational Optimized AAV Vector
Dawn E Bowles, Scott WJ McPhee, Chengwen Li, Steven J Gray, Jade J Samulski, Angelique S Camp, Juan
Li, Bing Wang, Paul E Monahan, Joseph E Rabinowitz, Joshua Grieger, Mavis Agbandje-McKenna, Xiao
Xiao, R Jude Samulski
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https://www.sciencedirect.com/science/journal/15250016/20/2
https://www.sciencedirect.com/science/journal/15250016/20/2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2395211/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2395211/
https://www.sciencedirect.com/science/journal/15250016/20/2
https://www.sciencedirect.com/science/journal/15250016/20/2
https://jvi.asm.org/content/83/6/2632
https://jvi.asm.org/content/83/6/2632
https://www.sciencedirect.com/science/journal/15250016/20/2
https://www.sciencedirect.com/science/journal/15250016/20/2
https://www.sciencedirect.com/science/article/pii/S152500161630497X
https://www.sciencedirect.com/science/article/pii/S152500161630497X
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
https://www.sciencedirect.com/science/article/pii/S152500161630497X#!
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Translational
Medicine intrfusenter

5 g

injection

Gene Therapy for Giant Axon Neuropathy First Intrathecal delivery of AAV Gene therapy
PLOS Blogs, DNA Science = R Lewis PhD, July 21, 2016
Hannah Has Her Gene Therapy for GAN: When Science Becomes Medicin

Human Gene Thera
Adeno-Associated

py * Volume 31, Numbers 3 and 4, February 2020

[us | OLVPEC-DD 0! [1Ed minal Kepca

Expression
Earley LF, Conatser LM, Lue VM, Dobbins AL, Li C, Hirsch ML, Samulski RJ

Molecular Therapy = Volume 28, Issue 5, May 2020

AAV Capsid-Promoter Interactions Determine CNS Cell-Selective Gene Expression In Vivo
Powell SK, Samulski RJ, McCown TJ
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https://dnascience.plos.org/2016/07/21/hannah-has-her-gene-therapy-for-gan-when-science-becomes-medicine/
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Molecular Therapy = Volume 28, Issue 6, May 2020

Intrastromal Gene Therapy Prevents and Reverses Advanced Corneal Clouding in a Canine Model of
Mucopolysaccharidosis I

Miyadera K, Conatser L, Llanga TA, Carlin K, O’Donnell P, Bagel J, Song L, Kurtzberg J, Samulski RJ,
Gilger B, Hirsch ML

Molecular
Therapy

Human Gene Therapy = Volume 31, Numbers 19 and 20, October 2020
Adeno-Associated Virus Vector Mobilization, Risk Versus Reality
Song, L, Samulski RJ, Hirsch M
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Human Gene Therapy = Volume 31, Numbers 21 and 22, November 2020

- Adeno-Associated Virus Capsid-Promoter Interactions in the Brain Translate from Rat to the Nonhuman
Primate

Bohlen MO, McCown TJ, Powell SK, El-Nahal H, Daw T, Basso MA, Sommer MA, Samulski RJ

- Bound Protein-_and Peptide-Based Strategies for Adeno-Associated Virus Vector-Mediated Gene Therapy:
Where Do We Stand Now?
Zhang X, Chai Z, Samulski RJ, Li Chengwen
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Human Gene Therapy * Volume 33, Numbers 21 and 22, November 2022

Cellular and structural characterisation of VP1 and VP2 knockout mutants of AAV3B serotype and implications

for AAV manufacturing
Arriaga I, Navarro A, Etxabe A, Trigueros C, Samulski RJ, Moullier P, Francois A, Abrescia NGG

Human
Gene
Therapy'

Human Gene Therapy * Volume 33, Numbers 21 and 22, November 2022

Charitable/Philanthropic Activities

Columbus Children's Foundation
R. Jude Samulski
Founder, Board Chair and Chief Scientific Officer

Columbus Children's Foundation and CureSPG50 Announce Manufacturing Partnership for AAV Gene Therapy

https://columbuschildren.org/columbus-childrens-foundation-and-phoenix-nest-bio-partner-to-accelerate-gen
e-therapy-for-sanfilippo-syndrome-type-c

STAT = February 17, 2021
Ultra-rare But Not Forgotten New Drug Development Paradigms to Treat the Rarest of Diseases
Ramesh SK, Bronstein MG, Samulski RJ

Nonprofit biotechnology companies developing treatments for rare diseases

Phoenix Nest http://www.phoenixn
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Rain Bio -- Developing cure for MPS | related blindness https://rainbio.us/

Nonprofit organizations

Columbus Children’s Foundation https://columbuschildren.org/
Founder, Board Chair and Chief Scientific Officer

Muscular Dystrophy Association (MDA) https://www.mda.org/

SLC6a1 Connect https://slc6alconnect.org/

Cure SPG50 https://www.curespg50.org/

Cure Rare Disease https://cureraredisease.org/

Rare Trait Hope Fund http://www.raretrait.com/

The Progeria Research Foundation https://www.progeriaresearch.org/our-story/

Patient Advocacy Letter
November 15, 2020

Dr. Peter Marks
Center for Biologics Evaluation and Research, FDA

Dr. Chris Austin
National Center for Advancing Translational Sciences, NIH

Dr. PJ Brooks
Office of Rare Diseases Research, NCATS, NIH.

Mr. Steve Hoffman
Foundation for the National Institutes of Health

Dear Dr. Marks, Dr. Austin, Dr. Brooks, and Mr. Hoffman,

As parents/family of children diagnosed with devastating genetic rare diseases so rare that they have no known
cure, life became focused on what we could do to help our child/family member and all the other children with
similar diseases. We are some of the many families who did not take our doctors suggestion that we go home
and enjoy our children while we have them. Instead, against the obstacles, we decided to fight for our children
and others like them. We have met amazing individuals and institutions along the way. We have also appreciated
the openness that you all speak with parents like us in navigating the unknowns as we try to figure out the most
efficient pathway to a safe curative gene therapy treatment for our children.

It is our understanding that FDA and FNIH are working on a program that would seek to assist small ultra-rare
disease programs that lag behind due to lack of industry investment. This is certainly welcome attention. Most
rare diseases and especially ultra-rare diseases suffer commercial non-viability for therapeutic developments and
as such, investment in these programs is challenging to secure. As you are aware, the path is unclear and
inefficient in many cases and the significant hurdles associated with the cost of manufacturing and lack of
scale-up and CMC expertise poses a real challenge for programs like ours. As small disease specific foundations
that have promising data and tremendous advisors, but do not have years of expertise and experience that could
streamline and speed the development of our desired treatments.

In that light, we want to bring to your attention some amazing work that is being done by the Columbus
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Children’s Foundation which has built an accelerator leveraging pioneers in the industry combined with access
to lower cost manufacturing using a platform approach that is built upon years of experience and expertise to
help us to move our programs forward with greater speed and lower costs than we expected. What we needed,
they helped us understand and move forward. They have become invaluable partners as we advance our
programs. In fact, surprisingly, they have moved 3 ultra-rare programs into manufacturing over the last 2 months
alone and have a number of others in the queue followed by a remarkably long pipeline of programs like ours
seeking their assistance. It is amazing that this small organization can move with such urgency, action, and
capability. They have helped us to leap the significant hurdles we face quickly, professionally, and with empathy
and understanding.

We have each had various experiences with industry as we advanced each of our programs. We have had
manufacturers with no experience willing to help us, but we are reticent to help them learn on the backs of our
children. We have other manufacturers willing to give us a GMP slot should one become available, but these are
generally based on very limited capacity availability which makes planning challenging and uncertain. We have
manufacturers willing to secure a slot at commercial pricing with no financial consideration for the ultra-rare
disease nature of our therapy which makes it unaffordable and impossible in today’s fundraising market.

Through the direct support of their CSO and Chairman, Dr. Jude Samulski, their Executive Director, Laura
Hameed, and their team of experts; Columbus Children’s Foundation stepped in to help us quickly get past all
these hurdles with a hands-on facilitation and efficient and cost-effective approach. Our urgency is their
urgency.

Patient Advocacy Letter (cont’d)

The model for acceleration for programs like ours is out there and it is already working with success. We are
thrilled to have created a partnership with CCF that has benefitted our programs and ultimately will benefit the
rare and special children for whom all this work is being done. We are writing today to encourage you to support
and invest in their efforts so more families can receive the help we have received.

During our travels, attendance at conferences and conversations with other parents and patient organizations, we
know CCF is filling a significant market gap and we also know that the degenerative nature of these diseases
makes their openness and quick action a key part of saving lives. Anything you can do to support this effort that
is already showing results in accelerating treatments for children like our children would be support well placed.
Time is life for children that have ultra-rare diseases and these kids — our kids -- cannot wait.

Thank you for all your efforts!

Yours Sincerely,

Amber N. Freed
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Jill Wood._~ Amber Freed
Phoenix Nest SLC6al Connect
Rich Horgan Julia Taravella
Cure Rare Disease AGU — Rare Trait Hope Fund
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Terry Pirovolakis
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