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to result in a timer of hairpins. In embodiments, the class II viral fusogcn lacks the central coiled 

coil. Class II viral fusogen can he found in alphaviruses (e.g., El protein) and flaviviruses (e.g., E 

glycoproteins). Class II viral fusogens include fusogens from Semliki Forest virus, Sinbis, rubella 

virus, and dengue virus. In embodiments, class III viral fusogens such as the vesicular stomatitis 

virus G glycoprotein, combine structural signatures found in classes 1 and II. In embodiments, a 

class DI viral fusogen comprises α helices (e.g., forming a six-helix bundle to fold back the protein 

as with class I viral fusogens), and β sheets with an amphiphilic fusion peptide at its end, 

reminiscent of class II viral fusogens. Class III viral fusogens can be found in rhabdoviruses and 

herpesviruses. In embodiments, class IV viral fusogens are fusion-associated small transmembrane 

(FAST) proteins (doi:10.1038/sj.emboj.7600767, Nesbitt, Rae L., "Targeted Intracellular 

Therapeutic Delivery Using Liposomes Formulated with Multifunctional FAST proteins" (2012). 

Electronic Thesis and Dissertation Repository. Paper 388), which are encoded by nonenveloped 

reoviruses. In embodiments, the class IV viral fusogens are sufficiently small that they do not form 

hairpins (doi: 10.1146/annurev-cellbio-101512- 122422, doi:10.1016/j.devce1.2007.12.008). 

[000252] In some embodiments the fusogcn is a paramyxovirus fusogen. In some embodiments 

the fusogen is a Nipah virus protein F, a measles virus F protein, a tupaia paramyxovirus F protein, 

a paramyxovirus F protein, a Hendra virus F protein, a Henipavirus F protein, a Morbillivirus F 

protein, a respirovirus F protein, a Sendai virus F protein, a rubulavirus F protein, or an avulavirus 

F protein. 

[000253] Additional exemplary fusogens arc disclosed in US 9,695,446, US 2004/0028687, US 

6,416,997, US 7,329,807, US 2017/0112773, US 2009/0202622, WO 2006/027202, and US 

2004/0009604, the entire contents of all of which are hereby incorporated by reference. 

(iii) Other Proteins 

[000254] In some embodiments. the fusogen may include a pH dependent (e.g.. as in cases of 

ischcmic injury) protein, a homologue thereof, a fragment thereof, and a protein fusion comprising 

one or more proteins or fragments thereof. Fusogens may mediate membrane fusion at the cell 

surface or in an endosome or in another cell-membrane bound space. 

[000255] In some embodiments, the fusogen includes a EFF-1 , AFF-1, gap junction protein, 
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CLAIMS  

1. A fusosome comprising: 

(a) a lipid bilayer comprising a plurality of lipids derived from a source cell; 

(b) a lumen surrounded by the lipid bilayer; 

(c) a fusogen that is disposed in the lipid bilayer, wherein the fusogen is a Class I viral 

fusogen; and 

(d) a membrane protein payload agent that comprises or encodes a chimeric antigen receptor; 

wherein the fusosome comprises a targeting domain which localizes the fusosome to a target cell. 

2. The fusosome of claim 1, wherein the membrane protein payload agent is encoded 

by a nucleic acid that comprises a signal sequence that is heterologous relative to the naturally 

occurring membrane protein. 

3. The fusosome of claim 1 or claim 2, wherein the membrane protein payload agent is 

exogenous or overexpressed relative to the source cell. 

4. The fusosome of any of claims 1-3, wherein the source cell is a primary cell, a 

cultured cell, an immortalized cell, or a cell line. 

5. The fusosome of any of claims 1-4, wherein the source cell is an endothelial 

cell, a fibroblast, a blood cell, a stem cell, an embryonic stem cell, a myoblast, a parenchymal cell, an alveolar 

cell, a neuron, a precursor cell, a progenitor cell, or an immortalized cell. 

6. The fusosome of any of claims 1-5, wherein the source cell is an allogeneic 

source cell which is lILA matched with an lILA of a recipient who will receive 

administration of the fusosome. 

7. The fusosome of any of claims 1-6, wherein the source cell is an autologous 

source cell that is obtained from a recipient who will receive administration of the fusosome. 
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8. The fusosome of any of claims 1-7, wherein the source cell is selected from a 

white blood cell or a stem cell. 

 

9. The fusosome of any of claims 1-8, wherein the source cell is selected from a 

neutrophil, a lymphocyte, a macrophage, a granulocyte, a mesenchymal stem cell, a bone 

marrow stem cell, an induced pluripotent stem cell, an embryonic stem cell, or a myeloblast. 

 

10. The fusosome of any of claims 1-9, wherein the fusosome is from a source cell 

having a modified genome to reduce immunogenicity. 

 

11. The fusosome of claim 10, wherein the modified genome is modified by 

genome editing to remove an MHC protein. 

 

12. The fusosome of any of claims 1-11, wherein the fusosome has a diameter that is 

less than about 0.01% or 1% of that of the source cell. 

 

13. The fusosome of any of claims 1-12, wherein the Class I viral fusogen 

comprises a paramyxovirus fusogen. 

 

14. The fusosome of claim 13, wherein the paramyxovirus fusogen comprises a Nipah 

virus protein F, a measles virus F protein, a tupaia paramyxovirus F protein, a paramyxovirus F 

protein, a Hendra virus F protein, a Henipavirus F protein, a Morbillivirus F protein, a respirovirus F 

protein, a Sendai virus F protein, a rubulavirus F protein, or an avulavirus F protein. 

 

15. The fusosome of any of claims 1-14, wherein the fusogen is active at a pH 

of 6-8. 

 

16. The fusosome of any of claims 1-15, wherein the fusosome comprises a 

membrane protein payload agent at a copy number of at least 1,000 copies. 

 

17. The fusosome of any of claims 1-16, wherein the membrane protein payload 

agent is a membrane protein that is disposed in the fusosome lipid bilayer. 

 

18. The fusosome of any of claims 1-17, wherein the membrane protein payload agent 
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is a nucleic acid, disposed in the fusosome lumen, that encodes a membrane protein. 

 

 19. The fusosome of any of claims 1-18, wherein the CAR comprises an antigen binding 

domain, a transmembrane domain and one, two or three signaling domains. 

 

 20. The fusosome of claim 19, wherein the antigen binding domain is an antibody or 

antigen-binding portion thereof. 

 

 21. The fusosome of claim 20, wherein the antigen binding domain is or 

comprises an scFv or a Fab. 

 

 22. The fusosome of any of claims 19-21, wherein the one, two, or three signaling 

domains are selected from: 

 

(i) a CD3 zeta domain, or an immunoreceptor tyrosine-based activation motif 

(ITAM), or functional variant thereof; 

 (ii) a CD28 domain or functional variant thereof; and 

 (iii) a 4-1BB domain, or a CD134 domain, or functional variant thereof. 

 

 23. The fusosome of any of claims 19-22, wherein the one, two, or three signaling  

domains comprise a CD3 zeta domain and a 4-1BB domain. 

 

 24. The fusosome of any of claims 1-23, wherein the targeting domain binds to a target 

cell moiety on the target cell. 

 

 25. The fusosome of claim 24, wherein the targeting domain is linked to the 

fusogen. 

 

 26. The fusosome of any of claims 1-25, wherein the target cell is in an organism. 

 

 27. The fusosome of any of claims 1-26, wherein the target cell is a primary cell 

isolated from an organism. 
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28. The fusosome of any of claims 1-27, wherein the target cell is selected from a 

neutrophil, a lymphocyte, a macrophage, a granulocyte, a mesenchymal stem cell, a bone marrow 

stem cell, an induced pluripotent stem cell, an embryonic stem cell, or a myeloblast. 

 

29. The fusosome of any of claims 1-28, wherein the target cell is an immune 

effector cell. 

 

30. The fusosome of claim 29, wherein the target cell is selected from a monocyte, 

macrophage, neutrophil, dendritic cell, eosinophil, mast cell, platelet, large granular lymphocyte, 

Langerhans' cell, natural killer (NK) cell, T-lymphocyte, a Gamma delta T cell, or a B-lymphocyte. 

 

31. The fusosome of any of claims 28-30, wherein the target cell is a T 

lymphocyte, or a natural killer cell. 

 

32. A method of manufacturing a fusosome composition, comprising: i) 

providing a plurality of fusosomes according to any of claims 1-31; and ii) formulating 

the plurality of fusosomes as a pharmaceutical composition suitable for administration 

to a subject. 

 

33. A fusosome composition comprising a plurality of fusosomes according to any of 

claims 1-31 for use in treating a disease, disorder, or condition in a subject by delivery of the chimeric 

antigen receptor payload to a target cell of a subject, wherein the disease, disorder, or condition is a 

neoplastic disease, a cancer, an infectious disease or an autoimmune or inflammatory disease, and 

wherein the CAR comprises an antigen binding domain that targets an antigen characteristic of the 

disease. 

 

34. Use of a fusosome composition comprising a plurality of fusosomes according to any of 

claims 1-31 in the manufacture of a pharmaceutical composition for delivery of the chimeric antigen 

receptor payload to a target cell of a subject having a disease, disorder, or condition, wherein the disease, 

disorder, or condition is a neoplastic disease, a cancer, an infectious disease or an 
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autoimmune or inflammatory disease, and wherein the CAR comprises an antigen binding domain that 

targets an antigen characteristic of the disease, disorder, or condition. 
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