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Gene Drives

Malaria in 2015 - 212,000,000 cases, 429,000 deaths (WHO)
Zika virus – 1,845 infected pregnant women in US (CDC)





World Hunger & Genetically Modified Organisms (GMOs)
795 million people worldwide suffering from chronic undernourishment (1:9)

161 million with growth defects



Xenotransplantation

119,000+ people on organ donor list
22 people die each day waiting for transplant

Organdonor.gov





Maeder and Gersbach, Molecular Therapy (2016)

• Cancer immunotherapy
• Viral infection
• Cystic fibrosis
• Blindness
• Glaucoma
• Hemophilia
• Enzyme deficiencies
• Bacterial infection
• Immunodeficiences
• Sickle cell disease
• Thalessemias
• Epidermolysis bullosa
• Muscular dystrophies

Therapeutic Gene Editing



Somatic Cell Gene Editing Clinical Trials
Trial # Phase Editor Target Gene Disease Sponsor Status
NCT00842634 Phase 1 ZFNs T cells CCR5 HIV Sangamo, Inc. Completed
NCT01044654 Phase 1 ZFNs T cells CCR5 HIV Sangamo, Inc. Completed
NCT01082926 Phase 1 ZFNs T cells GR Cancer Sangamo, Inc. Completed
NCT01252641 Phase ½ ZFNs T cells CCR5 HIV Sangamo, Inc. Completed
NCT01543152 Phase ½ ZFNs T cells CCR5 HIV Sangamo, Inc. Completed
NCT02225665 Phase ½ ZFNs T cells CCR5 HIV Sangamo, Inc. Active
NCT02500849 Phase 1 ZFNs HSCs CCR5 HIV Sangamo, Inc. Recruiting
NCT02695160 Phase 1 ZFNs Liver Albumin Hemophilia B Sangamo, Inc. Recruiting
NCT02702115 Phase 1 ZFNs Liver Albumin MPS I Sangamo, Inc. Recruiting
NCT03041324 Phase 1 ZFNs Liver Albumin MPS II Sangamo, Inc. Recruiting
NCT02735083 Phase 1 TALENs T cells TCR & CD52 Cancer Cellectis/Pfizer/Servier, Inc. Enrolling
NCT03399448 Phase 1 CRISPR T cells TCR & PD-1 Cancer Univ. Pennsylvania Recruiting
NCT03690011 Phase 1 CRISPR T cells CD7 Cancer Baylor Not yet recruiting
NCT03655678 Phase ½ CRISPR HSCs Globin Beta Thal CRISPR Therapeutics Recruiting
NCT03745287 Phase ½ CRISPR HSCs Globin Sickle cell CRISPR Therapeutics Recruiting

Phase 1 CRISPR Retina CEP290 LCA10 Editas Medicine
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Germline/Embryo Editing
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