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METHODS, SYSTEMS AND COMPOSITIONS RELATING  

TO CELL CONVERSION VIA PROTEIN-INDUCED IN-VIVO CELL REPROGRAMMING 

 

GRANT REFERENCE 

[0001] This invention was made with government support under Grant No. 1 R01 CA172480-

01A1, awarded by the National Institutes of Health/National Cancer Institute. The Government has 

certain rights in the invention. 

 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to methods, systems and compositions for 

treatment of a pathological condition in a subject in need thereof. In specific aspects, the present 

invention relates to methods, systems and compositions for protein-induction of cell conversion in 

vivo for treatment of a pathological condition in a subject in need thereof. 

  

BACKGROUND OF THE INVENTION 

[0003] Despite recent medical progress, there is a continuing need for methods and 

compositions for treatment of disease and injury. 

 

SUMMARY  

[0004] Methods of treating a subject in need thereof are provided according to embodiments 

of the present disclosure which include administering a pharmaceutical composition comprising a 

protein transduction reagent-modified reprogramming protein to the subject, wherein the protein 

transduction reagent is non-covalently bound to the reprogramming protein and wherein the protein 

transduction reagent comprises a cation reagent and a lipid. 

[0004a]         In one aspect, there is provided a pharmaceutical composition comprising a protein 

transduction reagent-modified reprogramming protein for use in therapy, wherein the protein 

transduction reagent is non-covalently bound to the reprogramming protein and wherein the protein 

transduction reagent comprises a cation reagent and a lipid, wherein the cation reagent is a 

polyethylenimine (PEI); and wherein the lipid is selected from the group consisting of DOTMA, 

(N-1(-(2,3-dioleyloxy)propyl-N,N,N-trimethyl-ammonium chloride; DOGS, (dioctadecylamido-

glycylspermine); DOTAP, 1,2-dioleoyl-3-trimethylammonium-propane; DOPE, 1,2-dioleoyl-sn-

glycero-3-phosphoethanolamine; POPC, 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine; 

DMPE 1,2-dimyristoyl-sn-glycero-3-phosphocholine and combinations thereof. 
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[0004b] In another aspect, there is provided use of a protein transduction reagent-

modified reprogramming protein in the manufacture of a medicament for the treatment of a 

condition characterized by damaged, and/or defective cells in a subject, wherein the protein 

transduction reagent is non-covalently bound to the reprogramming protein and wherein the 

protein transduction reagent comprises a cation reagent and a lipid; wherein the cation reagent 

is a polyethylenimine (PEI); and wherein the lipid is selected from the group consisting of 

DOTMA, (N-1(-(2,3-dioleyloxy)propyl-N,N,N-trimethyl-ammonium chloride; DOGS, 

(dioctadecylamido-glycylspermine); DOTAP, 1,2-dioleoyl-3-trimethylammonium-propane; 

DOPE, 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine; POPC, 1-palmitoyl-2-oleoyl-sn-

glycero-3-phosphocholine; DMPE 1,2-dimyristoyl-sn-glycero-3-phosphocholine and 

combinations thereof; and 

wherein the condition is selected from the group consisting of cancer, heart disease, liver 

disease, atherosclerosis, neurological disease, neurodegenerative disease, blood disease, 

diabetes, pancreatic disease, obesity, muscle disease, breast disease and vascular disease. 

 

[0005] Methods of treating a subject in need thereof are provided according to 

embodiments of the present disclosure which include administering a pharmaceutical 

composition comprising a protein transduction reagent-modified reprogramming protein to the 

subject, wherein the protein transduction reagent is non-covalently bound to the reprogramming 

protein and wherein the protein transduction reagent comprises a cation reagent and a lipid, 

wherein the subject has a disease selected from the group consisting of: cancer; pancreatic 

disease or injury; heart disease or heart injury such as acute myocardial infarction, chronic 

myocardial infarction and heart failure; liver injury or liver disease such as familial hyper-

cholesterolaemia (FH), Crigler-Najjar syndrome and hereditary tryosinemia I; atherosclerosis; 

neurological disease or injury such as spinal cord  
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injury, traumatic brain injury, amyotrophic lateral sclerosis, spinal muscular atrophy and 

Parkinson’s disease; arthritis; joint disease or injury; blood disease; diabetes; obesity; muscle 

disease or injury; cartilage disease or injury; breast disease or injury; and vascular disease or 

injury. 

[0006] Methods of treating a subject having a condition characterized by damaged and/or 

defective cells are provided according to embodiments of the present disclosure including: 

administering a pharmaceutical composition including a protein transduction reagent-modified 

reprogramming protein to the subject, wherein the protein transduction reagent is non-

covalently bound to the reprogramming protein and wherein the protein transduction reagent 

comprises a cation reagent and a lipid. 

[0007] Methods of treating a subject having cancer including: administering a 

pharmaceutical composition including a protein transduction reagent-modified reprogramming 

protein to the subject, wherein the protein transduction reagent is non-covalently bound to the 

reprogramming protein and wherein the protein transduction reagent comprises a cation reagent 

and a lipid. 

[0008] Methods of treating a subject having cancer are provided according to 

embodiments of the present disclosure which include administering a pharmaceutical 

composition including a protein transduction reagent-modified reprogramming protein selected 

from the group consisting of: protein transduction reagent-modified Sox2, protein transduction 

reagent-modified Oct4 and protein transduction reagent-modified Nanog. 

[0009] Methods of treating a subject having cancer are provided according to 

embodiments of the present disclosure which include administering a pharmaceutical 

composition including protein transduction reagent-modified Sox2, protein transduction 

reagent-modified Oct4 and protein transduction reagent-modified Nanog.  

[0010] Methods of treating a subject having a brain tumor or breast cancer and are 

provided according to embodiments of the present disclosure which include administering a 

pharmaceutical composition including a protein transduction reagent-modified reprogramming 

protein selected from the group consisting of: protein transduction reagent-modified Sox2, 

protein transduction reagent-modified Oct4 and protein transduction reagent-modified Nanog. 

[0011] Methods of treating a subject having a brain tumor or breast cancer and are 

provided according to embodiments of the present disclosure which include administering a 

pharmaceutical composition including protein transduction reagent-modified Sox2, protein 

transduction reagent-modified Oct4 and protein transduction reagent-modified Nanog.  
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[0012] Methods of treating a subject having a condition characterized by damaged and/or 

defective cells are provided according to embodiments of the present disclosure including: 

administering a pharmaceutical composition including a protein transduction reagent-modified 

reprogramming protein to the subject, wherein the protein transduction reagent is non-covalently 

bound to the reprogramming protein and wherein the protein transduction reagent comprises a 

cation reagent and a lipid, wherein the condition is a heart disease or heart damage and the 

pharmaceutical composition comprises one or more of: protein transduction reagent-modified 

Gata4, protein transduction reagent-modified Hand2, protein transduction reagent-modified MEF2c 

and protein transduction reagent-modified Tbox5; wherein the condition is a liver disease or liver 

damage and the pharmaceutical composition comprises one or more of: protein transduction 

reagent-modified Hnf1a, protein transduction reagent-modified Foxa1, protein transduction 

reagent-modified Foxa2 and protein transduction reagent-modified Foxa3; wherein the condition is 

a liver disease or liver damage and the pharmaceutical composition comprises one or more of: 

protein transduction reagent-modified Gata4, protein transduction reagent-modified Hnf1a and 

protein transduction reagent-modified Foxa3; wherein the condition is atherosclerosis and the 

pharmaceutical composition comprises one or more of: protein transduction reagent-modified 

CEBPα, protein transduction reagent-modified CEBPβ and protein transduction reagent-modified 

PU.1; wherein the condition is a neurodegenerative disease or neuronal tissue damage and the 

pharmaceutical composition comprises one or more of: protein transduction reagent-modified Brn2, 

protein transduction reagent-modified Sox2 and protein transduction reagent-modified Foxg1; one 

or more of: protein transduction reagent-modified Asc1, protein transduction reagent-modified 

Lmx1a, protein transduction reagent-modified Nurr1, protein transduction reagent-modified Brn2 

and protein transduction reagent-modified Mytl1; one or more of: protein transduction reagent-

modified Asc1, protein transduction reagent-modified Brn2, protein transduction reagent-modified 

Mytl1 and protein transduction reagent-modified NeuroD1; protein transduction reagent-modified 

Ngn2; one or both of: protein transduction reagent-modified Sox2 and protein transduction reagent-

modified NeuroD1; one or more of: protein transduction reagent-modified Brn2, protein 

transduction reagent-modified Ascl1, protein transduction reagent-modified Mytl1, protein 

transduction reagent-modified Lhx3 and protein transduction reagent-modified Hb9; one or more 

of: protein transduction reagent-modified Brn2, protein transduction reagent-modified Ascl1, 

protein transduction reagent-modified Mytl1, protein transduction reagent-modified Lhx3, protein 

transduction reagent-modified Hb9, protein transduction reagent-modified Lsl1 and protein 

transduction reagent-modified Ngn2; protein transduction reagent-modified Dlx2; protein 
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transduction reagent-modified Dlx2 and protein transduction reagent-modified Ascl1; one or more 

of: protein transduction reagent-modified Asc1, protein transduction reagent-modified Brn2, protein 

transduction reagent-modified Mytl1, protein transduction reagent-modified Lmx1a and protein 

transduction reagent-modified Foxa2; or one or more of: protein transduction reagent-modified 

Asc1, protein transduction reagent-modified Lmx1a and protein transduction reagent-modified 

Nurr1; wherein the condition is a disease or disorder of the blood and the pharmaceutical 

composition comprises: protein transduction reagent-modified Oct4; wherein the condition is 

diabetes, a pancreatic disease or pancreatic tissue damage and the pharmaceutical composition 

comprises one or more of: protein transduction reagent-modified Ngn3, protein transduction 

reagent-modified Pdx1 and protein transduction reagent-modified Pax4 or one or more of: protein 

transduction reagent-modified Ngn3, protein transduction reagent-modified Pdx1 and protein 

transduction reagent-modified MafA; wherein the condition is obesity and the pharmaceutical 

composition comprises one or more of: protein transduction reagent-modified Prdm16 and protein 

transduction reagent-modified C/EBPb; wherein the condition is a muscle disease or muscle 

damage and the pharmaceutical composition comprises protein transduction reagent-modified 

MyoD; wherein the condition is arthritis or joint disease or injury and the pharmaceutical 

composition comprises or one or more of: protein transduction reagent-modified Sox9, protein 

transduction reagent-modified Runx2, protein transduction reagent-modified Sox5 and protein 

transduction reagent-modified Sox6; wherein the condition is a breast disease or breast tissue 

damage and the pharmaceutical composition comprises one or more of: protein transduction 

reagent-modified Sox9, protein transduction reagent-modified Slug, protein transduction reagent-

modified Stat5a, protein transduction reagent-modified Gata3 and protein transduction reagent-

modified Brca-1l; wherein the condition is a vascular disease or blood vessel damage and the 

pharmaceutical composition comprises one or more of: protein transduction reagent-modified Erg1, 

protein transduction reagent-modified Er71, protein transduction reagent-modified Fli1 and protein 

transduction reagent-modified Gata2 or one or more of: protein transduction reagent-modified 

Hey1, protein transduction reagent-modified Hey2, protein transduction reagent-modified FoxC1 

and protein transduction reagent-modified FoxC2 or one or both of: protein transduction reagent-

modified Sox7 and protein transduction reagent-modified Sox18. 

[0012a]         A pharmaceutical composition is provided in the present disclosure, comprising a 

protein transduction reagent-modified reprogramming protein. 

[0013] Pharmaceutical compositions are provided according to embodiments of the present 

disclosure which include one or more protein transduction reagent-reprogramming proteins selected 

from the group consisting of: protein transduction reagent-modified Gata4, protein transduction 

reagent-modified Hand2, protein transduction reagent-modified MEF2c, protein transduction 
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reagent-modified Tbox, protein transduction reagent-modified Hnf1a, protein transduction 

reagent-modified Foxa1, protein transduction reagent-modified Foxa2 and protein transduction 

reagent-modified Foxa3, protein transduction reagent-modified Hnf1a, protein transduction 

reagent-modified CEBPα, protein transduction reagent-modified CEBPβ, protein transduction 

reagent-modified PU.1, protein transduction reagent-modified Brn2, protein transduction 

reagent-modified Sox2 and protein transduction reagent-modified Foxg1, protein transduction 

reagent-modified Asc1, protein transduction reagent-modified Lmx1a, protein transduction 

reagent-modified Nurr1, protein transduction reagent-modified Mytl1, protein transduction 

reagent-modified NeuroD1, protein transduction reagent-modified Ngn2, protein transduction 

reagent-modified Lhx3, protein transduction reagent-modified Hb9, protein transduction 

reagent-modified Lsl1, protein transduction reagent-modified Dlx2, protein transduction 

reagent-modified Asc1, protein transduction reagent-modified Oct4, protein transduction 

reagent-modified Ngn3, protein transduction reagent-modified Pdx1, protein transduction 

reagent-modified Pax4, protein transduction reagent-modified MafA, protein transduction 

reagent-modified Prdm16, protein transduction reagent-modified MyoD, protein transduction 

reagent-modified Sox9, protein transduction reagent-modified Runx2, protein transduction 

reagent-modified Sox5 and protein transduction reagent-modified Sox6, protein transduction 

reagent-modified Slug, protein transduction reagent-modified Stat5a, protein transduction 

reagent-modified Gata3, protein transduction reagent-modified Brca-1l, protein transduction 

reagent-modified Erg1, protein transduction reagent-modified Er71, protein transduction 

reagent-modified Fli1, protein transduction reagent-modified Gata2,protein transduction 

reagent-modified Hey1, protein transduction reagent-modified Hey2, protein transduction 

reagent-modified FoxC1 and protein transduction reagent-modified FoxC2, protein 

transduction reagent-modified Sox7 and protein transduction reagent-modified Sox18. 

[0014] Pharmaceutical compositions are provided according to embodiments of the 

present disclosure which include two or more protein transduction reagent-modified 

reprogramming proteins selected from the group consisting of: protein transduction reagent-

modified Gata4, protein transduction reagent-modified Hand2, protein transduction reagent-

modified MEF2c and protein transduction reagent-modified Tbox5; two or more of: protein 

transduction reagent-modified Hnf1a, protein transduction reagent-modified Foxa1, protein 

transduction reagent-modified Foxa2 and protein transduction reagent-modified Foxa3; two or 

more of: protein transduction reagent-modified Gata4, protein transduction reagent-modified 

Hnf1a and protein transduction reagent-modified Foxa3; protein transduction reagent-modified 

CEBPα, protein  
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CLAIMS 

 

1. A pharmaceutical composition comprising a protein transduction reagent-modified 

reprogramming protein for use in therapy, wherein the protein transduction reagent is non-

covalently bound to the reprogramming protein and wherein the protein transduction reagent 5 

comprises a cation reagent and a lipid; wherein the cation reagent is a polyethylenimine (PEI); and 

wherein the lipid is selected from the group consisting of DOTMA, (N-1(-(2,3-dioleyloxy)propyl-

N,N,N-trimethyl-ammonium chloride; DOGS, (dioctadecylamido-glycylspermine); DOTAP, 1,2-

dioleoyl-3-trimethylammonium-propane; DOPE, 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine; 

POPC, 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine; DMPE 1,2-dimyristoyl-sn-glycero-3-10 

phosphocholine and combinations thereof. 

 

2. The composition of claim 1, wherein the polyethylenimine (PEI) is selected from 

the group consisting of PEI Mw 1,200 (PEI 1.2K), PEI Mw 2000 (PEI 2K), PEI Mw 4000 (PEI 

4K) and PEI Mw 8000 (PEI 8K). 15 

 

3. Use of a protein transduction reagent-modified reprogramming protein in the 

manufacture of a medicament for the treatment of a condition characterized by damaged, and/or 

defective cells in a subject, wherein the protein transduction reagent is non-covalently bound to the 

reprogramming protein and wherein the protein transduction reagent comprises a cation reagent 20 

and a lipid; wherein the cation reagent is a polyethylenimine (PEI); and wherein the lipid is 

selected from the group consisting of DOTMA, (N-1(-(2,3-dioleyloxy)propyl-N,N,N-trimethyl-

ammonium chloride; DOGS, (dioctadecylamido-glycylspermine); DOTAP, 1,2-dioleoyl-3-

trimethylammonium-propane; DOPE, 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine; POPC, 1-

palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine; DMPE 1,2-dimyristoyl-sn-glycero-3-25 

phosphocholine and combinations thereof; and 

 

wherein the condition is selected from the group consisting of cancer, heart disease, liver disease, 

atherosclerosis, neurological disease, neurodegenerative disease, blood disease, diabetes, 

pancreatic disease, obesity, muscle disease, breast disease and vascular disease. 30 

 

4. The use of claim 3, wherein the condition is cancer.  

 

5. The use of claims 3 or 4, wherein the condition is cancer and the protein 

transduction reagent-modified reprogramming protein is selected from the group consisting of: 35 

protein transduction reagent-modified Sox2, protein transduction reagent-modified Oct4 and 

protein transduction reagent-modified Nanog. 

 

6. The use of claims 3 or 4, wherein the condition is cancer and the protein 

transduction reagent-modified reprogramming protein comprises protein transduction reagent-40 

modified Sox2, protein transduction reagent-modified Oct4 and protein transduction reagent-

modified Nanog.  
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7. The use of any one of claims 3-5, wherein the cancer is a brain tumor or breast 

cancer or pancreatic cancer and the protein transduction reagent-modified reprogramming protein 

is selected from the group consisting of: 

 

protein transduction reagent-modified Sox2, protein transduction reagent-modified Oct4 and 5 

protein transduction reagent-modified Nanog. 

 

8. The use of claims 3, 4 or 6, wherein the cancer is a brain tumor or breast cancer or 

pancreatic cancer and the protein transduction reagent-modified reprogramming protein comprises 

protein transduction reagent-modified Sox2, protein transduction reagent-modified Oct4 and 10 

protein transduction reagent-modified Nanog.  

 

9. The use of claim 3, wherein the condition is selected from the group consisting of: 

heart disease, liver disease, atherosclerosis, neurological disease, neurodegenerative disease, blood 

disease, diabetes, pancreatic disease, obesity, muscle disease, breast disease and vascular disease. 15 

 

10. The use of claim 9, wherein the heart disease is selected from the group consisting 

of: atherosclerosis, myocardial infarction, and chronic heart failure. 
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11. The use of claim 9, wherein the liver disease is selected from the group consisting 

of: familial hyper-cholesterolaemia (FH), Crigler-Najjar syndrome and hereditary tryosinemia I. 

 

12. The use of claim 9, wherein the neurological or neurodegenerative disease is 5 

selected from the group consisting of: spinal cord injury, traumatic brain injury, amyotrophic 

lateral sclerosis, spinal muscular atrophy and Parkinson’s. 

 

13. The use of claim 3, wherein the condition is a heart disease or heart damage and the 

protein transduction reagent-modified reprogramming protein comprises one or more of: protein 10 

transduction reagent-modified Gata4, protein transduction reagent-modified Hand2, protein 

transduction reagent-modified MEF2c and protein transduction reagent-modified Tbox5; wherein 

the condition is a liver disease or liver damage and the pharmaceutical composition comprises one 

or more of: protein transduction reagent-modified Hnf1a, protein transduction reagent-modified 

Foxa1, protein transduction reagent-modified Foxa2 and protein transduction reagent-modified 15 

Foxa3; wherein the condition is a liver disease or liver damage and the pharmaceutical 

composition comprises one or more of: protein transduction reagent-modified Gata4, protein 

transduction reagent-modified Hnf1a and protein transduction reagent-modified Foxa3; wherein 

the condition is atherosclerosis and the pharmaceutical composition comprises one or more of: 

protein transduction reagent-modified CEBPα, protein transduction reagent-modified CEBPβ and 20 

protein transduction reagent-modified PU.1; wherein the condition is a neurodegenerative disease 

or neuronal tissue damage and the pharmaceutical composition comprises one or more of: protein 

transduction reagent-modified Brn2, protein transduction reagent-modified Sox2 and protein 

transduction reagent-modified Foxg1; one or more of: protein transduction reagent-modified Asc1, 

protein transduction reagent-modified Lmx1a, protein transduction reagent-modified Nurr1, 25 

protein transduction reagent-modified Brn2 and protein transduction reagent-modified Mytl1; one 

or more of: protein transduction reagent-modified Asc1, protein transduction reagent-modified 

Brn2, protein transduction reagent-modified Mytl1 and protein transduction reagent-modified 

NeuroD1; protein transduction reagent-modified Ngn2; one or both of: protein transduction 

reagent-modified Sox2 and protein transduction reagent-modified NeuroD1; one or more of: 30 

protein transduction reagent-modified Brn2, protein transduction reagent-modified Ascl1, protein 

transduction reagent-modified Mytl1, protein transduction reagent-modified Lhx3 and protein 

transduction reagent-modified Hb9; one or more of: protein transduction reagent-modified Brn2, 

protein transduction reagent-modified Ascl1, protein transduction reagent-modified Mytl1, protein 

transduction reagent-modified Lhx3, protein transduction reagent-modified Hb9, protein 35 

transduction reagent-modified 
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Lsl1 and protein transduction reagent-modified Ngn2; protein transduction reagent-modified Dlx2; 

protein transduction reagent-modified Dlx2 and protein transduction reagent-modified Ascl1; one 

or more of: protein transduction reagent-modified Asc1, protein transduction reagent-modified 

Brn2, protein transduction reagent-modified Mytl1, protein transduction reagent-modified Lmx1a 

and protein transduction reagent-modified Foxa2; or one or more of: protein transduction reagent-5 

modified Asc1, protein transduction reagent-modified Lmx1a and protein transduction reagent-

modified Nurr1; wherein the condition is a disease or disorder of the blood and the pharmaceutical 

composition comprises: protein transduction reagent-modified Oct4; wherein the condition is 

diabetes, a pancreatic disease or pancreatic tissue damage and the pharmaceutical composition 

comprises one or more of: protein transduction reagent-modified Ngn3, protein transduction 10 

reagent-modified Pdx1 and protein transduction reagent-modified Pax4 or one or more of: protein 

transduction reagent-modified Ngn3, protein transduction reagent-modified Pdx1 and protein 

transduction reagent-modified MafA; wherein the condition is obesity and the pharmaceutical 

composition comprises one or more of: protein transduction reagent-modified Prdm16 and protein 

transduction reagent-modified C/EBPb; wherein the condition is a muscle disease or muscle 15 

damage and the pharmaceutical composition comprises protein transduction reagent-modified 

MyoD; wherein the condition is arthritis or joint disease or injury and the pharmaceutical 

composition comprises or one or more of: protein transduction reagent-modified Sox9, protein 

transduction reagent-modified Runx2, protein transduction reagent-modified Sox5 and protein 

transduction reagent-modified Sox6; wherein the condition is a breast disease or breast tissue 20 

damage and the pharmaceutical composition comprises one or more of: protein transduction 

reagent-modified Sox9, protein transduction reagent-modified Slug, protein transduction reagent-

modified Stat5a, protein transduction reagent-modified Gata3 and protein transduction reagent-

modified Brca-1l; wherein the condition is a vascular disease or blood vessel damage and the 

pharmaceutical composition comprises one or more of: protein transduction reagent-modified 25 

Erg1, protein transduction reagent-modified Er71, protein transduction reagent-modified Fli1 and 

protein transduction reagent-modified Gata2 or one or more of: protein transduction reagent-

modified Hey1, protein transduction reagent-modified Hey2, protein transduction reagent-modified 

FoxC1 and protein transduction reagent-modified FoxC2 or one or both of: protein transduction 

reagent-modified Sox7 and protein transduction reagent-modified Sox18. 30 

 

14. The use of any one of claims 3 to 13, wherein the cation reagent is a 

polyethylenimine (PEI); and 

 

wherein, the lipid is selected from the group consisting of DOTMA, (N-1(-(2,3-dioleyloxy)propyl-35 

N,N,N-trimethyl-ammonium chloride; DOGS, (dioctadecylamido-glycylspermine); DOTAP, 1,2-

dioleoyl-3-trimethylammonium-propane; DOPE, 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine; 

POPC, 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine; DMPE 1,2-dimyristoyl-sn-glycero-3-

phosphocholine and combinations thereof. 
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15. The use of any one of claims 3 to 14, wherein the medicament is to be administered 5 

by parenteral, oral, rectal, nasal, pulmonary, epidural, ocular, otic, intraarterial, intracardiac, 

intracerebroventricular, intracranial, intradermal, intravenous, intramuscular, intraperitoneal, 

intraosseous, intrathecal, intratumoral, intravesical, subcutaneous, topical, transdermal, or 

transmucosal administration. 

 10 
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16. The use of any one of claims 3-15 wherein the protein transduction reagent-

modified reprogramming protein is a reprogramming protein treated with a protein transduction 5 

reagent selected from the group consisting of: QQ1a, QQ2a, QQ3a, QQ4a, QQ5a, QQ6a, QQ7a, 

QQ8a and QQ9a as defined in the table below 

 

Protein 

transduction 

reagent (QQ 

reagent) 

PEI 

1.2K 

PEI  

2K 

PEI  

4K 

PEI  

8K 

DOTAP 

or 

DOTMA 

DOPE 

or 

DOGS 

POPC DMPE 

QQ1a 
10-

200µl 
- - - 25-100µl 

25-

100µl 
- - 

QQ2a 
10-

200µl 
- 

10-

100µl 
- 25-100µl 

25-

100µl 
- - 

QQ3a 
10-

200µl 
- 

10-

100µl 

10-

100µl 
25-100µl 

25-

100µl 
- - 

QQ4a 
10-

200µl 

10-

100µl 
- 

10-

100µl 
25-100µl 

25-

100µl 
- - 

QQ5a 
10-

200µl 

10-

100µl 

10-

100µl 

10-

100µl 
25-100µl 

25-

100µl 
- - 

QQ6a 
10-

200µl 

10-

100µl 

10-

100µl 

10-

100µl 
- -- 

25-

100µl 

25-

100µl 

QQ7a 
10-

200µl 

10-

100µl 

10-

100µl 

10-

100µl 
25-100µl 

25-

100µl 

25-

100µl 

25-

100µl 

QQ8a 
10-

200µl 
- - 

10-

100µl 
25-100µl 

25-

100µl 

25-

100µl 

25-

100µl 

QQ9a 
10-

200µl 
- 

10-

100µl 

10-

100µl 
- - 

25-

100µl 

25-

100µl 
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* PEI: polyethylenimine  

DOTMA: (N-1(-(2,3-dioleyloxy)propyl-N,N,N-trimethyl-ammonium chloride;  

DOGS: (dioctadecylamido-glycylspermine);  

DOTAP: 1,2-dioleoyl-3-trimethylammonium-propane;  5 
DOPE: 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine;  

POPC: 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine;   

DMPE: 1,2-dimyristoyl-sn-glycero-3-phosphocholine. 
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