




(dermoepidermal junction integrity). Mutations in the Col7a1 gene, and diminished levels of 

PLOD3 expression, impair the ability of Collagen alpha-1 (VII) chain protein to properly 

connect the epidermis to the dermis in dystrophic epideiiiiolysis bullosa patients, leading to 

fragile skin. 

[0007] Treatment options for epidermolysis bullosa patients are limited, and current care 

focuses on managing the symptoms of the disease, including providing medication to control 

pain and itching, administering oral antibiotics to stave off infections resulting from open 

wounds on the skin and mucosa, and surgical strategies to address scarring and deformities. 

Investigational methods for treating the underlying causes of epidennolysis bullosa include 

administering purified Collagen 7, fibroblasts containing Collagen 7, or viral vectors 

encoding Collagen 7, by intradermal injection. Because many DEB patients have multiple 

wounds spanning large areas of trauma-prone sites (such as the sacrum, hips, feet, lower back, 

and hands), any treatment involving intradermal injection would be extremely invasive, as 

these large wound areas would all need to be injected, likely repeatedly, although injection 

time intervals are unclear. 

[0008] Thus there exists a clear need for less invasive/minimally invasive/non-invasive 

treatment options for epidermolysis bullosa patients that can address the deficiencies in the 

Collagen alpha-1 (VII) chain protein, as well as deficiencies in the Lysyl hydroxylase 3 

protein, observed in this patient population. 

[0009] All references cited herein, including patent applications, patent publications, non-

patent literature, and UniProtKB/Swiss-Prot Accession numbers are herein incorporated by 

reference in their entirety, as if each individual reference were specifically and individually 

indicated to be incorporated by reference. 

SUMMARY 

[0010] 	In order to meet these needs, the present disclosure relates, in part, to 

pharmaceutical compositions and methods of use for providing prophylactic, palliative, or 

therapeutic relief of a wound, disorder, or disease of the skin in a subject, especially in a 

subject having, or at risk of developing, one or more symptoms of epidermolysis bullosa. In 

particular, the present disclosure relates, in part, to a method of treating an individual by 

administering (e.g., topically or transdermally administering) a pharmaceutical composition 
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comprising one or more polynucleotides encoding a Collagen alpha-1 (VII) chain 

polypeptide, a Lysyl hydroxylase 3 polypeptide, a Keratin type I cytoskeletal 17 polypeptide 

and/or a chimeric polypeptide thereof. 

[0011] Disclosed is a pharmaceutical composition comprising a virus comprising a vector, 

wherein the vector comprises one or more transgenes encoding a Collagen alpha-1 (VII) chain 

polypeptide, a Lysyl hydroxylase 3 polypeptide, or a chimeric polypeptide thereof, and a 

pharmaceutically acceptable carrier. In some examples, the virus is an adenovirus, adeno-

associated virus, retrovirus, lentivirus, sendai virus, herpes simplex virus, vaccinia virus, or 

any hybrid virus thereof. In some examples, the virus is replication-defective.  In some 

examples, the virus is a herpes simplex virus (HSV). In some examples, the herpes simplex 

virus is a herpes simplex type 1 virus, a herpes simplex type 2 virus, or any derivatives 

thereof. In some examples, the herpes simplex virus comprises a modified envelope. In some 

examples, the modified envelope alters the herpes simplex virus tissue tropism relative to a 

wild-type herpes simplex virus. In some examples, the modified envelope comprises a mutant 

herpes simplex virus glycoprotein. In some examples, the vector is an HSV-1 amplicon or an 

HSV-1 hybrid amplicon. In some examples, the HSV-1 hybrid amplicon is an HSV/AAV 

hybrid amplicon, an HSV/EBV hybrid amplicon, and HSV/EBV/RV hybrid amplicon, or an 

HSV/Sleeping Beauty hybrid amplicon. In some examples, the vector is a recombinant herpes 

simplex virus genome. In some examples, the recombinant herpes simplex virus genome is a 

recombinant HSV-1 genome, a recombinant HSV-2 genome, or any derivatives thereof. In 

some examples, the recombinant herpes simplex virus genome comprises an inactivating 

mutation in an immediate early herpes simplex virus gene. In some examples, the herpes 

simplex virus gene is ICP0, ICP4, ICP22, ICP27, ICP47, tk, UL41, or UL55. In some 

examples, the recombinant herpes simplex virus genome comprises an inactivating mutation 

in the ICP4, ICP27, and UL55 genes. In some examples, the recombinant herpes simplex 

virus genome comprises an inactivating mutation in the ICP4, ICP22, ICP27, ICP47, and 

UL55 genes. In some examples, the inactivating mutation in the ICP4, ICP27, and UL55 

genes is a deletion of the coding sequence of the ICP4, ICP27, and UL55 genes. In some 

examples, the inactivating mutation in the ICP22 and ICP47 genes is a deletion in the 

promoter region of the ICP22 and ICP47 genes. In some  
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examples, the recombinant herpes simplex virus genome comprises an inactivating mutation 

in the ICP4 and ICP22 genes. In some example, the recombinant herpes simplex virus 

genome comprises an inactivating mutation in the ICP0 and ICP4 genes. In some examples, 

the recombinant herpes simplex virus genome comprises an inactivating mutation in the 

ICP0, ICP4, and ICP22 genes. In some examples, the recombinant herpes simplex virus 

genome comprises an inactivating mutation in the ICP0, ICP4, ICP22, and ICP27 genes. In 

some examples, the recombinant herpes simplex virus genome comprises an inactivating 

mutation in the ICP0, ICP4, ICP22, ICP27, and UL55 genes. In some examples, the 

inactivating mutation is a deletion of the coding sequence of the genes. In some examples, the 

recombinant herpes simplex virus genome further comprises an inactivating mutation in the 

ICP47 gene, an inactivating mutation in the UL41 gene, or an inactivation mutation in the 

ICP47 and UL41 genes. In some examples, the recombinant herpes simplex virus genome 

comprises the one or more transgenes within one or more viral gene loci. In some examples, 

the recombinant herpes simplex virus genome comprises the one or more transgenes within 

one or more of the ICP4 viral gene loci. In some examples, the recombinant herpes simplex 

virus genome comprises the one or more transgenes within the UL41 viral gene locus. In 

some examples, the vector is capable of replicating within a target cell when delivered into 

said target cell. In some examples, the pharmaceutically acceptable carrier is suitable for 

topical or transdermal administration. In some examples, the one or more transgenes 

comprises an miRNA binding site. In some examples, the one or more transgenes are 

operably linked to one or more heterologous promoters. In some examples, the one or more 

heterologous promoters are one or more of the human cytomegalovirus (HCMV) immediate 

early promoter, the elongation factor-1 (EF1) promoter, and/or any combinations thereof. In 

some example, the vector comprises a transgene encoding a Collagen alpha-1 (VII) chain 

polypeptide. In some examples, the vector comprises two transgenes, wherein each transgene 

encodes a Collagen alpha-1 (VII) chain polypeptide. In some examples, the Collagen alpha-1 

(VII) chain polypeptide has at least 80% sequence identity to the sequence of SEQ ID NO: 2. 

In some examples, the collagen alpha-1 (VII) chain polypeptide is a fragment, wherein the 

fragment has at least 100 consecutive amino acids of SEQ ID NO: 2. In some examples, the 

Collagen alpha-1 (VII) chain polypeptide enhances, increases, augments, and/or supplements 

anchoring fibril  
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formation of a subject when the polypeptide is expressed in one or more target cells of the 

subject. In some examples, the Collagen alpha-1 (VII) chain polypeptide enhances, increases, 

augments, and/or supplements epithelial basement membrane organization and/or epithelial 

basement adherence of a subject when the polypeptide is expressed in one or more target cells 

of the subject. In some examples, the Lysyl hydroxylase 3 polypeptide has at least 80% 

sequence identity to the sequence of SEQ ID NO: 4. In some examples, the Lysyl hydroxylase 

3 polypeptide is a fragment, wherein the fragment has at least 100 consecutive amino acids of 

SEQ ID NO: 4. In some examples, the Lysyl hydroxylase 3 polypeptide enhances, increases, 

augments, and/or supplements the formation of hydroxylysine residues on one or more 

collagen polypeptides of a subject when the Lysyl hydroxylase 3 polypeptide is expressed in 

one or more target cells of the subject. In some examples, the Lysyl hydroxylase 3 

polypeptide enhances, increases, augments, and/or supplements anchoring fibril formation, 

epithelial basement membrane organization, and/or epithelial basement adherence of a subject 

when the polypeptide is expressed in one or more target cells of the subject. In some 

examples, the vector comprises at least a first transgene and a second transgene. In some 

examples, the first transgene encodes a Collagen alpha-1 (VII) chain polypeptide and the 

second transgene encodes a Lysyl hydroxylase 3 polypeptide. In some examples, the vector 

comprises a transgene that is polycistronic. In some examples, the polycistronic transgene 

encodes a Collagen alpha-1 (VII) chain polypeptide on a first open reading frame (ORF) and a 

Lysyl hydroxylase 3 polypeptide on a second open reading frame (ORF). In some examples, 

the first and second ORFs are separated by an internal ribosomal entry site (IRES). In some 

examples, the Collagen alpha-1 (VII) chain polypeptide and the Lysyl hydroxylase 3 

polypeptide are at about an equimolar ratio when the polypeptides are expressed in one or 

more target cells of a subject. In some examples, the Collagen alpha-1 (VII) chain polypeptide 

and the Lysyl hydroxylase 3 polypeptide enhance, increase, augment, and/or supplement 

anchoring fibril formation, epithelial basement membrane organization, and/or epithelial 

basement adherence of a subject when the polypeptides are expressed in one or more target 

cells of the subject. In some examples, the chimeric polypeptide comprises a linker 

polypeptide between the Collagen alpha-1 (VII) chain polypeptide and the Lysyl hydroxylase 

3 polypeptide. In some examples, the linker polypeptide is a T2A, P2A, E2A, or F2A linker 

polypeptide. In some  
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examples, the linker polypeptide has at least 80% sequence identity to the sequence of SEQ 

ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10 or SEQ ID NO: 12. In some examples, the 

chimeric polypeptide has at least 80% sequence identity to the sequence of SEQ ID NO: 14, 

SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ 

ID NO: 26 or SEQ ID NO: 28. In some examples, the chimeric polypeptide enhances, 

increases, augments, and/or supplements anchoring fibril formation, epithelial basement 

membrane organization, and/or epithelial basement adherence of a subject when the 

polypeptide is expressed in one or more target cells of the subject. 

[0011a] In one aspect, the present disclosure refers to a pharmaceutical composition 

comprising: a) a replication-defective herpes simplex virus (HSV) comprising a recombinant 

herpes simplex virus genome, wherein the recombinant herpes simplex virus genome 

comprises one or more transgenes encoding a polypeptide selected from the group consisting 

of a Collagen alpha-1 (VII) chain polypeptide, a Lysyl hydroxylase 3 polypeptide, and a 

Keratin type I cytoskeletal 17 polypeptide; and b) a pharmaceutically acceptable carrier. 

[0011b] In another example, the present disclosure refers to a pharmaceutical composition 

useful for delivery of one or more transgenes to the skin of a subject, comprising: a) a 

replication-defective herpes simplex virus (HSV) comprising a recombinant herpes simplex 

virus genome, wherein the recombinant herpes simplex virus genome comprises one or more 

polynucleotides encoding the one or more transgenes; and b) a pharmaceutically acceptable 

carrier; wherein the pharmaceutical composition is a topical, transdermal, subcutaneous, or 

intradermal composition; and wherein the replication-defective HSV is suitable for delivering 

the one or more polynucleotides encoding the one or more transgenes to one or more target 

cells of the epidermis and/or dermis of the subject. 

[0012] Disclosed is a method of providing prophylactic, palliative, or therapeutic relief of 

a wound, disorder, or disease of the skin in a subject, the method comprising topically or 

transdermally administering a pharmaceutical composition capable of enhancing, increasing, 

augmenting, and/or supplementing the levels of a Collagen alpha-1 (VII) chain polypeptide 

and/or a Lysyl hydroxylase 3 polypeptide in one or more cells of the subject. In some 

examples, the pharmaceutical composition comprises a virus comprising a vector, wherein 

the vector comprises one or more transgenes encoding a Collagen alpha-1 (VII) chain 

polypeptide, a Lysyl hydroxylase 3 polypeptide, or a chimeric polypeptide thereof, and a 

pharmaceutically acceptable carrier. In some examples, the virus is an adenovirus, adeno-

associated virus, retrovirus, lentivirus, sendai virus, herpes simplex virus, vaccinia virus, or 

any hybrid virus thereof. In some examples, the virus is replication-defective.  In some 

examples, the virus is a herpes simplex virus (HSV). In some examples, the herpes simplex 

virus is a herpes simplex type 1 virus, a herpes simplex type 2 virus, or any derivatives 

thereof. In some examples, the herpes simplex virus comprises a modified envelope. In some 

examples, the modified envelope alters the herpes simplex virus tissue tropism relative to a 

wild-type herpes simplex virus. In some examples, the modified envelope comprises a mutant 

herpes simplex virus glycoprotein. In some examples, the vector is an HSV-1 amplicon or an 

HSV-1 hybrid amplicon. In some examples, the HSV-1 hybrid amplicon is an HSV/AAV 

hybrid amplicon, an HSV/EBV hybrid amplicon, and HSV/EBV/RV hybrid amplicon, or an 

HSV/Sleeping Beauty hybrid amplicon. In some examples, the vector is a recombinant herpes 

simplex virus genome. In some examples, the recombinant herpes simplex virus genome is a 

recombinant HSV-1 genome, a recombinant HSV-2 genome, or any derivatives thereof. In  
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some examples, the recombinant herpes simplex virus genome comprises an inactivating 

mutation in an immediate early herpes simplex virus gene. In some examples, the herpes 

simplex virus gene is ICP0, ICP4, ICP22, ICP27, ICP47, tk, UL41, or UL55. In some 

examples, the recombinant herpes simplex virus genome comprises an inactivating mutation 

in the ICP4, ICP27, and UL55 genes. In some examples, the recombinant herpes simplex 

virus genome comprises an inactivating mutation in the ICP4, ICP22, ICP27, ICP47, and 

UL55 genes. In some examples, the inactivating mutation in the ICP4, ICP27, and UL55 

genes is a deletion of the coding sequence of the ICP4, ICP27, and UL55 genes. In some 

examples, the inactivating mutation in the ICP22 and ICP47 genes is a deletion in the 

promoter region of the ICP22 and ICP47 genes. In some examples, the recombinant herpes 

simplex virus genome comprises an inactivating mutation in the ICP4 and ICP22 genes. In 

some example, the recombinant herpes simplex virus genome comprises an inactivating 

mutation in the ICP0 and ICP4 genes. In some examples, the recombinant herpes simplex 

virus genome comprises an inactivating mutation in the ICP0, ICP4, and ICP22 genes. In 

some examples, the recombinant herpes simplex virus genome comprises an inactivating 

mutation in the ICP0, ICP4, ICP22, and ICP27 genes. In some examples, the recombinant 

herpes simplex virus genome comprises an inactivating mutation in the ICP0, ICP4, ICP22, 

ICP27, and UL55 genes. In some examples, the inactivating mutation is a deletion of the 

coding sequence of the genes. In some examples, the recombinant herpes simplex virus 

genome further comprises an inactivating mutation in the ICP47 gene, an inactivating 

mutation in the UL41 gene, or an inactivation mutation in the ICP47 and UL41 genes. In 

some examples, the recombinant herpes simplex virus genome comprises the one or more 

transgenes within one or more viral gene loci. In some examples, the recombinant herpes 

simplex virus genome comprises the one or more transgenes within one or more of the ICP4 

viral gene loci. In some examples, the recombinant herpes simplex virus genome comprises 

the one or more transgenes within the UL41 viral gene locus. In some examples, the vector is 

capable of replicating within a target cell when delivered into said target cell. In some 

examples, the pharmaceutically acceptable carrier is suitable for topical or transdermal 

administration. In some examples, the one or more transgenes comprises an miRNA binding 

site. In some examples, the one or more transgenes are operably linked to one or more 

heterologous promoters. In some examples, the one or  
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more heterologous promoters are one or more of the human cytomegalovirus (HCMV) 

immediate early promoter, the elongation factor-1 (EF1) promoter, and/or any combinations 

thereof. In some examples, the vector comprises a transgene encoding a Collagen alpha-1 

(VII) chain polypeptide. In some examples, the vector comprises two transgenes, wherein 

each transgene encodes a Collagen alpha-1 (VII) chain polypeptide. In some examples, the 

Collagen alpha-1 (VII) chain polypeptide has at least 80% sequence identity to the sequence 

of SEQ ID NO: 2. In some examples, the collagen alpha-1 (VII) chain polypeptide is a 

fragment, wherein the fragment has at least 100 consecutive amino acids of SEQ ID NO: 2. In 

some examples, the Collagen alpha-1 (VII) chain polypeptide enhances, increases, augments, 

and/or supplements anchoring fibril formation of a subject when the polypeptide is expressed 

in one or more target cells of the subject. In some examples, the Collagen alpha-1 (VII) chain 

polypeptide enhances, increases, augments, and/or supplements epithelial basement 

membrane organization and/or epithelial basement adherence of a subject when the 

polypeptide is expressed in one or more target cells of the subject. In some examples, the 

Lysyl hydroxylase 3 polypeptide has at least 80% sequence identity to the sequence of SEQ 

ID NO: 4. In some examples, the Lysyl hydroxylase 3 polypeptide is a fragment, wherein the 

fragment has at least 100 consecutive amino acids of SEQ ID NO: 4. In some examples, the 

Lysyl hydroxylase 3 polypeptide enhances, increases, augments, and/or supplements the 

formation of hydroxylysine residues on one or more collagen polypeptides of a subject when 

the Lysyl hydroxylase 3 polypeptide is expressed in one or more target cells of the subject. In 

some examples, the Lysyl hydroxylase 3 polypeptide enhances, increases, augments, and/or 

supplements anchoring fibril formation, epithelial basement membrane organization, and/or 

epithelial basement adherence of a subject when the polypeptide is expressed in one or more 

target cells of the subject. In some examples, the vector comprises at least a first transgene 

and a second transgene. In some examples, the first transgene encodes a Collagen alpha-1 

(VII) chain polypeptide and the second transgene encodes a Lysyl hydroxylase 3 polypeptide. 

In some examples, the vector comprises a transgene that is polycistronic. In some examples, 

the polycistronic transgene encodes a Collagen alpha-1 (VII) chain polypeptide on a first open 

reading frame (ORF) and a Lysyl hydroxylase 3 polypeptide on a second open reading frame 

(ORF). In some examples, the first and second ORFs are separated by an internal  

 

 



   

 

 

10 
 
  

 

ribosomal entry site (IRES). In some examples, the Collagen alpha-1 (VII) chain polypeptide 

and the Lysyl hydroxylase 3 polypeptide are at about an equimolar ratio when the 

polypeptides are expressed in one or more target cells of a subject. In some examples, the 

Collagen alpha-1 (VII) chain polypeptide and the Lysyl hydroxylase 3 polypeptide enhance, 

increase, augment, and/or supplement anchoring fibril formation, epithelial basement 

membrane organization, and/or epithelial basement adherence of a subject when the 

polypeptides are expressed in one or more target cells of the subject. In some examples, the 

chimeric polypeptide comprises a linker polypeptide between the Collagen alpha-1 (VII) 

chain polypeptide and the Lysyl hydroxylase 3 polypeptide. In some examples, the linker 

polypeptide is a T2A, P2A, E2A, or F2A linker polypeptide. In some examples, the linker 

polypeptide has at least 80% sequence identity to the sequence of SEQ ID NO: 6, SEQ ID 

NO: 8, SEQ ID NO: 10 or SEQ ID NO: 12. In some examples, the chimeric polypeptide has 

at least 80% sequence identity to the sequence of SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID 

NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26 or SEQ ID NO: 

28. In some examples, the chimeric polypeptide enhances, increases, augments, and/or 

supplements anchoring fibril formation, epithelial basement membrane organization, and/or 

epithelial basement adherence of a subject when the polypeptide is expressed in one or more 

target cells of the subject. In some examples, the pharmaceutical composition is administered 

one, two three, four, five or more times per day. In some examples, the pharmaceutical 

composition is administered to one or more affected and/or unaffected areas of the subject. In 

some examples, the disease or disorder of the skin is one or more of epidermolysis bullosa, 

skin cancer, psoriasis, lichen planus, lupus, rosacea, eczema, cutaneous candidiasis, cellulitis, 

impetigo, decubitus ulcers, erysipelas, ichthyosis vulgaris, dermatomyositis, acrodermatitis, 

stasis dermatitis, nethertons syndrome, epidermolysis bullosa simplex (LAMB3 gene), 

autosomal recessive congenital ichthyosis, xeroderma pigmentosa, and pemphigoid. 

[0013] Disclosed is an isolated chimeric polypeptide, wherein the isolated chimeric 

polypeptide comprises a Collagen alpha-1 (VII) chain polypeptide, a Lysyl hydroxylase 3 

polypeptide, and a linker polypeptide, wherein the Collagen alpha-1 (VII) chain polypeptide 

and the Lysyl hydroxylase 3 polypeptide are separated by the linker polypeptide, to 

polynucleotides encoding the same, to vectors  
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comprising the polynucleotides, and to host cells comprising the vectors. In some examples, 

the vector is an HSV-1 amplicon or an HSV-1 hybrid amplicon. In some examples, the HSV-

1 hybrid amplicon is an HSV/AAV hybrid amplicon, an HSV/EBV hybrid amplicon, and 

HSV/EBV/RV hybrid amplicon, or an HSV/Sleeping Beauty hybrid amplicon. In some 

examples, the vector is a recombinant herpes simplex virus genome. In some examples, the 

recombinant herpes simplex virus genome is a recombinant HSV-1 genome, a recombinant 

HSV-2 genome, or any derivatives thereof. In some examples, the recombinant herpes 

simplex virus genome comprises an inactivating mutation in an immediate early herpes 

simplex virus gene. In some examples, the herpes simplex virus gene is ICP0, ICP4, ICP22, 

ICP27, ICP47, tk, UL41, or UL55. In some examples, the recombinant herpes simplex virus 

genome comprises an inactivating mutation in the ICP4, ICP27, and UL55 genes. In some 

examples, the recombinant herpes simplex virus genome comprises an inactivating mutation 

in the ICP4, ICP22, ICP27, ICP47, and UL55 genes. In some examples, the inactivating 

mutation in the ICP4, ICP27, and UL55 genes is a deletion of the coding sequence of the 

ICP4, ICP27, and UL55 genes. In some examples, the inactivating mutation in the ICP22 and 

ICP47 genes is a deletion in the promoter region of the ICP22 and ICP47 genes. In some 

examples, the recombinant herpes simplex virus genome comprises an inactivating mutation 

in the ICP4 and ICP22 genes. In some example, the recombinant herpes simplex virus 

genome comprises an inactivating mutation in the ICP0 and ICP4 genes. In some examples, 

the recombinant herpes simplex virus genome comprises an inactivating mutation in the 

ICP0, ICP4, and ICP22 genes. In some examples, the recombinant herpes simplex virus 

genome comprises an inactivating mutation in the ICP0, ICP4, ICP22, and ICP27 genes. In 

some examples, the recombinant herpes simplex virus genome comprises an inactivating 

mutation in the ICP0, ICP4, ICP22, ICP27, and UL55 genes. In some examples, the 

inactivating mutation is a deletion of the coding sequence of the genes. In some examples, the 

recombinant herpes simplex virus genome further comprises an inactivating mutation in the 

ICP47 gene, an inactivating mutation in the UL41 gene, or an inactivation mutation in the 

ICP47 and UL41 genes. In some examples, the recombinant herpes simplex virus genome 

comprises the polynucleotide within one or more viral gene loci. In some examples, the 

recombinant herpes simplex virus genome comprises the polynucleotide within one or more 

of the ICP4  
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viral gene loci. In some examples, the recombinant herpes simplex virus genome comprises 

the polynucleotide within the UL41 viral gene locus. 

[0014] Disclosed is a vector comprising one or more polynucleotides encoding a Collagen 

alpha-1 (VII) chain polypeptide, a Lysyl hydroxylase 3 polypeptide, a Keratin type I 

cytoskeletal 17 polypeptide, or any combinations thereof, wherein the vector is a recombinant 

herpes simplex virus genome, and to host cells comprising the vector. In some examples, the 

recombinant herpes simplex virus genome is a recombinant HSV-1 genome, a recombinant 

HSV-2 genome, or any derivatives thereof. In some examples, the recombinant herpes 

simplex virus genome comprises an inactivating mutation in an immediate early herpes 

simplex virus gene. In some examples, the herpes simplex virus gene is ICP0, ICP4, ICP22, 

ICP27, ICP47, tk, UL41, or UL55. In some examples, the recombinant herpes simplex virus 

genome comprises an inactivating mutation in the ICP4, ICP27, and UL55 genes. In some 

examples, the recombinant herpes simplex virus genome comprises an inactivating mutation 

in the ICP4, ICP22, ICP27, ICP47, and UL55 genes. In some examples, the inactivating 

mutation in the ICP4, ICP27, and UL55 genes is a deletion of the coding sequence of the 

ICP4, ICP27, and UL55 genes. In some examples, the inactivating mutation in the ICP22 and 

ICP47 genes is a deletion in the promoter region of the ICP22 and ICP47 genes. In some 

examples, the recombinant herpes simplex virus genome comprises an inactivating mutation 

in the ICP4 and ICP22 genes. In some example, the recombinant herpes simplex virus 

genome comprises an inactivating mutation in the ICP0 and ICP4 genes. In some examples, 

the recombinant herpes simplex virus genome comprises an inactivating mutation in the 

ICP0, ICP4, and ICP22 genes. In some examples, the recombinant herpes simplex virus 

genome comprises an inactivating mutation in the ICP0, ICP4, ICP22, and ICP27 genes. In 

some examples, the recombinant herpes simplex virus genome comprises an inactivating 

mutation in the ICP0, ICP4, ICP22, ICP27, and UL55 genes. In some examples, the 

inactivating mutation is a deletion of the coding sequence of the genes. In some examples, the 

recombinant herpes simplex virus genome further comprises an inactivating mutation in the 

ICP47 gene, an inactivating mutation in the UL41 gene, or an inactivation mutation in the 

ICP47 and UL41 genes. In some examples, the recombinant herpes simplex virus genome 

comprises the one or more polynucleotides within one or more  
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viral gene loci. In some examples, the recombinant herpes simplex virus genome comprises 

the one or more polynucleotides within one or more of the ICP4 viral gene loci. In some 

examples, the recombinant herpes simplex virus genome comprises the one or more 

polynucleotides within the UL41 viral gene locus. In some examples, the vector comprises 

one polynucleotide encoding a Collagen alpha-1 (VII) chain polypeptide. In some examples, 

the vector comprises two polynucleotides encoding a Collagen alpha-1 (VII) chain 

polypeptide. 

[0015] Disclosed are methods of collecting a herpes simplex virus, wherein a vector of 

interest is packaged within said herpes simplex virus. In some examples the method 

comprises the steps of contacting a host cell with a vector encoding a helper virus, contacting 

said host cell with a HSV-1 amplicon or HSV-1 hybrid amplicon comprising one or more 

polynucleotides described herein, and collecting the Herpes simplex virus generated by said 

host cell. In some examples, the method comprises the steps of contacting a complementing 

host cell with a recombinant herpes simplex virus genome vector comprising one or more 

polynucleotides described herein, and collecting the herpes simplex virus generated by said 

complementing host cell. In some examples, the collected herpes simplex virus is a herpes 

simplex type 1 virus, a herpes simplex type 2 virus, or any derivatives thereof. 

[0016] Disclosed is a kit comprising a pharmaceutical composition described herein and 

instructions for administering the pharmaceutical composition. 

[0017] Disclosed is a pharmaceutical composition comprising a virus comprising a vector, 

wherein the vector comprises one or more transgenes encoding a Collagen alpha-1 (VII) chain 

polypeptide, a Lysyl hydroxylase 3 polypeptide, a Keratin type I cytoskeletal 17 polypeptide, 

or a chimeric polypeptide thereof, and a pharmaceutically acceptable carrier. In some 

examples, the virus is an adenovirus, adeno-associated virus, retrovirus, lentivirus, sendai 

virus, herpes simplex virus, vaccinia virus, or any hybrid virus thereof. In some examples, the 

virus is replication-defective.  In some examples, the virus is a herpes simplex virus (HSV). 

In some examples, the herpes simplex virus is a herpes simplex type 1 virus, a herpes simplex 

type 2 virus, or any derivatives thereof. In some examples, the vector is an HSV-1 amplicon 

or an HSV-1  
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hybrid amplicon. In some examples, the HSV-1 hybrid amplicon is an HSV/AAV hybrid 

amplicon, an HSV/EBV hybrid amplicon, and HSV/EBV/RV hybrid amplicon, or an 

HSV/Sleeping Beauty hybrid amplicon. In some examples, the vector is a recombinant herpes 

simplex virus genome. In some examples, the recombinant herpes simplex virus genome is a 

recombinant HSV-1 genome, a recombinant HSV-2 genome, or any derivatives thereof. In 

some examples, the recombinant herpes simplex virus genome comprises an inactivating 

mutation in an immediate early herpes simplex virus gene. In some examples, the herpes 

simplex virus gene is ICP0, ICP4, ICP22, ICP27, ICP47, tk, UL41, or UL55. In some 

examples, the recombinant herpes simplex virus genome comprises an inactivating mutation 

in the ICP4, ICP27, and UL55 genes. In some examples, the recombinant herpes simplex 

virus genome comprises an inactivating mutation in the ICP4, ICP22, ICP27, ICP47, and 

UL55 genes. In some examples, the inactivating mutation in the ICP4, ICP27, and UL55 

genes is a deletion of the coding sequence of the ICP4, ICP27, and UL55 genes. In some 

examples, the inactivating mutation in the ICP22 and ICP47 genes is a deletion in the 

promoter region of the ICP22 and ICP47 genes. In some examples, the recombinant herpes 

simplex virus genome comprises an inactivating mutation in the ICP4 and ICP22 genes. In 

some example, the recombinant herpes simplex virus genome comprises an inactivating 

mutation in the ICP0 and ICP4 genes. In some examples, the recombinant herpes simplex 

virus genome comprises an inactivating mutation in the ICP0, ICP4, and ICP22 genes. In 

some examples, the recombinant herpes simplex virus genome comprises an inactivating 

mutation in the ICP0, ICP4, ICP22, and ICP27 genes. In some examples, the recombinant 

herpes simplex virus genome comprises an inactivating mutation in the ICP0, ICP4, ICP22, 

ICP27, and UL55 genes. In some examples, the inactivating mutation is a deletion of the 

coding sequence of the genes. In some examples, the recombinant herpes simplex virus 

genome further comprises an inactivating mutation in the ICP47 gene, an inactivating 

mutation in the UL41 gene, or an inactivation mutation in the ICP47 and UL41 genes. In 

some examples, the recombinant herpes simplex virus genome comprises the one or more 

transgenes within one or more viral gene loci. In some examples, the recombinant herpes 

simplex virus genome comprises the one or more transgenes within one or more of the ICP4 

viral gene loci. In some examples, the recombinant herpes simplex virus genome comprises 

the one or more transgenes within  
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the UL41 viral gene locus. In some examples, the vector is capable of replicating within a 

target cell when delivered into said target cell. In some examples, the pharmaceutically 

acceptable carrier is suitable for topical or transdermal administration. In some examples, the 

pharmaceutically acceptable carrier is suitable for subcutaneous or intradermal 

administration. In some examples, the one or more transgenes comprises an miRNA binding 

site. In some example, the vector comprises a transgene encoding a Collagen alpha-1 (VII) 

chain polypeptide. In some example, the vector comprises a transgene encoding a Lysyl 

hydroxylase 3 polypeptide. In some example, the vector comprises a transgene encoding a 

Keratin type I cytoskeletal 17 polypeptide. In some examples, the vector comprises two 

transgenes, wherein each transgene encodes a Collagen alpha-1 (VII) chain polypeptide. In 

some examples, the Collagen alpha-1 (VII) chain polypeptide has at least 80% sequence 

identity to the sequence of SEQ ID NO: 2. In some examples, the collagen alpha-1 (VII) chain 

polypeptide is a fragment, wherein the fragment has at least 100 consecutive amino acids of 

SEQ ID NO: 2. In some examples, the Collagen alpha-1 (VII) chain polypeptide enhances, 

increases, augments, and/or supplements anchoring fibril formation of a subject when the 

polypeptide is expressed in one or more target cells of the subject. In some examples, the 

Collagen alpha-1 (VII) chain polypeptide enhances, increases, augments, and/or supplements 

epithelial basement membrane organization and/or epithelial basement adherence of a subject 

when the polypeptide is expressed in one or more target cells of the subject. In some 

examples, the Lysyl hydroxylase 3 polypeptide has at least 80% sequence identity to the 

sequence of SEQ ID NO: 4. In some examples, the Lysyl hydroxylase 3 polypeptide is a 

fragment, wherein the fragment has at least 100 consecutive amino acids of SEQ ID NO: 4. In 

some examples, the Lysyl hydroxylase 3 polypeptide enhances, increases, augments, and/or 

supplements the formation of hydroxylysine residues on one or more collagen polypeptides of 

a subject when the Lysyl hydroxylase 3 polypeptide is expressed in one or more target cells of 

the subject. In some examples, the Lysyl hydroxylase 3 polypeptide enhances, increases, 

augments, and/or supplements anchoring fibril formation, epithelial basement membrane 

organization, and/or epithelial basement adherence of a subject when the polypeptide is 

expressed in one or more target cells of the subject. In some examples, the Keratin type I 

cytoskeletal 17 polypeptide has at least 80% sequence identity to the sequence of SEQ ID 

NO: 30. In some 
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examples, the Keratin type I cytoskeletal 17 polypeptide is a fragment, wherein the fragment 

has at least 100 consecutive amino acids of SEQ ID NO: 30. In some examples, the Keratin 

type I cytoskeletal 17 polypeptide enhances, increases, augments, and/or supplements wound 

healing in a subject. In some examples, the vector comprises at least a first transgene and a 

second transgene. In some examples, the first transgene and the second transgene each encode 

a Collagen alpha-1 (VII) chain polypeptide. In some examples, the first transgene encodes a 

Collagen alpha-1 (VII) chain polypeptide and the second transgene encodes a Lysyl 

hydroxylase 3 polypeptide. In some examples, the first transgene encodes a Collagen alpha-1 

(VII) chain polypeptide and the second transgene encodes a Keratin type I cytoskeletal 17 

polypeptide. In some examples, the first transgene encodes a Lysyl hydroxylase 3 polypeptide 

and the second transgene encodes a Keratin type I cytoskeletal 17 polypeptide. In some 

examples, the vector comprises at least a first transgene, a second transgene, and a third 

transgene. In some examples, the first transgene encodes a Collagen alpha-1 (VII) chain 

polypeptide, the second transgene encodes a Lysyl hydroxylase 3 polypeptide, and the third 

transgene encodes a Keratin type I cytoskeletal 17 polypeptide.  

[0018] Disclosed is a method of providing prophylactic, palliative, or therapeutic relief of 

a wound, disorder, or disease of the skin in a subject, the method comprising administering to 

the subject a pharmaceutical composition comprising a vector, wherein the vector is a 

recombinant herpes simplex virus genome, and wherein the pharmaceutical composition is 

capable of enhancing, increasing, augmenting, and/or supplementing the levels of a Collagen 

alpha-1 (VII) chain polypeptide and/or a Lysyl hydroxylase 3 polypeptide and/or a Keratin 

type I cytoskeletal 17 polypeptide in one or more cells of the subject. In some examples, the 

pharmaceutical composition comprises a virus comprising the vector, wherein the vector 

comprises one or more transgenes encoding a Collagen alpha-1 (VII) chain polypeptide, a 

Lysyl hydroxylase 3 polypeptide, a Keratin type I cytoskeletal 17 polypeptide, or a chimeric 

polypeptide thereof, and a pharmaceutically acceptable carrier. In some examples, the virus is 

an adenovirus, adeno-associated virus, retrovirus, lentivirus, sendai virus, herpes simplex 

virus, vaccinia virus, or any hybrid virus thereof. In some examples, the virus is replication-

defective.  In some examples, the virus is a herpes simplex virus (HSV). In some examples, 

the herpes simplex virus is a 
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 herpes simplex type 1 virus, a herpes simplex type 2 virus, or any derivatives thereof. In 

some examples, the recombinant herpes simplex virus genome is a recombinant HSV-1 

genome, a recombinant HSV-2 genome, or any derivatives thereof. In some examples, the 

recombinant herpes simplex virus genome comprises an inactivating mutation in an 

immediate early herpes simplex virus gene. In some examples, the herpes simplex virus gene 

is ICP0, ICP4, ICP22, ICP27, ICP47, tk, UL41, or UL55. In some examples, the recombinant 

herpes simplex virus genome comprises an inactivating mutation in the ICP4, ICP27, and 

UL55 genes. In some examples, the recombinant herpes simplex virus genome comprises an 

inactivating mutation in the ICP4, ICP22, ICP27, ICP47, and UL55 genes. In some examples, 

the inactivating mutation in the ICP4, ICP27, and UL55 genes is a deletion of the coding 

sequence of the ICP4, ICP27, and UL55 genes. In some examples, the inactivating mutation 

in the ICP22 and ICP47 genes is a deletion in the promoter region of the ICP22 and ICP47 

genes. In some examples, the recombinant herpes simplex virus genome comprises an 

inactivating mutation in the ICP4 and ICP22 genes. In some example, the recombinant herpes 

simplex virus genome comprises an inactivating mutation in the ICP0 and ICP4 genes. In 

some examples, the recombinant herpes simplex virus genome comprises an inactivating 

mutation in the ICP0, ICP4, and ICP22 genes. In some examples, the recombinant herpes 

simplex virus genome comprises an inactivating mutation in the ICP0, ICP4, ICP22, and 

ICP27 genes. In some examples, the recombinant herpes simplex virus genome comprises an 

inactivating mutation in the ICP0, ICP4, ICP22, ICP27, and UL55 genes. In some examples, 

the inactivating mutation is a deletion of the coding sequence of the genes. In some examples, 

the recombinant herpes simplex virus genome further comprises an inactivating mutation in 

the ICP47 gene, an inactivating mutation in the UL41 gene, or an inactivation mutation in the 

ICP47 and UL41 genes. In some examples, the recombinant herpes simplex virus genome 

comprises the one or more transgenes within one or more viral gene loci. In some examples, 

the recombinant herpes simplex virus genome comprises the one or more transgenes within 

one or more of the ICP4 viral gene loci. In some examples, the recombinant herpes simplex 

virus genome comprises the one or more transgenes within the UL41 viral gene locus. In 

some examples, the vector is capable of replicating within a target cell when delivered into 

said target cell. In some examples, the pharmaceutically acceptable carrier is suitable  
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for topical or transdermal administration. In some examples, the pharmaceutically acceptable 

carrier is suitable for subcutaneous or intradermal administration. In some examples, the one 

or more transgenes comprises an miRNA binding site. In some examples, the vector 

comprises a transgene encoding a Collagen alpha-1 (VII) chain polypeptide. In some 

examples, the vector comprises a transgene encoding a Lysyl hydroxylase 3 polypeptide. In 

some examples, the vector comprises a transgene encoding a Keratin type I cytoskeletal 17 

polypeptide. In some examples, the Collagen alpha-1 (VII) chain polypeptide has at least 80% 

sequence identity to the sequence of SEQ ID NO: 2. In some examples, the collagen alpha-1 

(VII) chain polypeptide is a fragment, wherein the fragment has at least 100 consecutive 

amino acids of SEQ ID NO: 2. In some examples, the Collagen alpha-1 (VII) chain 

polypeptide enhances, increases, augments, and/or supplements anchoring fibril formation of 

a subject when the polypeptide is expressed in one or more target cells of the subject. In some 

examples, the Collagen alpha-1 (VII) chain polypeptide enhances, increases, augments, and/or 

supplements epithelial basement membrane organization and/or epithelial basement 

adherence of a subject when the polypeptide is expressed in one or more target cells of the 

subject. In some examples, the Lysyl hydroxylase 3 polypeptide has at least 80% sequence 

identity to the sequence of SEQ ID NO: 4. In some examples, the Lysyl hydroxylase 3 

polypeptide is a fragment, wherein the fragment has at least 100 consecutive amino acids of 

SEQ ID NO: 4. In some examples, the Lysyl hydroxylase 3 polypeptide enhances, increases, 

augments, and/or supplements the formation of hydroxylysine residues on one or more 

collagen polypeptides of a subject when the Lysyl hydroxylase 3 polypeptide is expressed in 

one or more target cells of the subject. In some examples, the Lysyl hydroxylase 3 

polypeptide enhances, increases, augments, and/or supplements anchoring fibril formation, 

epithelial basement membrane organization, and/or epithelial basement adherence of a subject 

when the polypeptide is expressed in one or more target cells of the subject. In some 

examples, the Keratin type I cytoskeletal 17 polypeptide has at least 80% sequence identity to 

the sequence of SEQ ID NO: 30. In some examples, the Keratin type I cytoskeletal 17 

polypeptide is a fragment, wherein the fragment has at least 100 consecutive amino acids of 

SEQ ID NO: 30. In some examples, the Keratin type I cytoskeletal 17 polypeptide enhances, 

increases, augments, and/or supplements wound healing in a subject. In some examples, the 

vector comprises  
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at least a first transgene and a second transgene. In some examples, the first transgene and the 

second transgene each encode a Collagen alpha-1 (VII) chain polypeptide. In some examples, 

the first transgene encodes a Collagen alpha-1 (VII) chain polypeptide and the second 

transgene encodes a Lysyl hydroxylase 3 polypeptide. In some examples, the first transgene 

encodes a Collagen alpha-1 (VII) chain polypeptide and the second transgene encodes a 

Keratin type I cytoskeletal 17 polypeptide. In some examples, the first transgene encodes a 

Lysyl hydroxylase 3 polypeptide and the second transgene encodes a Keratin type I 

cytoskeletal 17 polypeptide. In some examples, the vector comprises at least a first transgene, 

a second transgene, and a third transgene. In some examples, the first transgene encodes a 

Collagen alpha-1 (VII) chain polypeptide, the second transgene encodes a Lysyl hydroxylase 

3 polypeptide, and the third transgene encodes a Keratin type I cytoskeletal 17 polypeptide. In 

some examples, the pharmaceutical composition is administered topically or transdermally to 

the subject. In some examples, the pharmaceutical composition is administered 

subcutaneously or intradermally to the subject. In some examples, the pharmaceutical 

composition is administered one, two three, four, five or more times per day. In some 

examples, the pharmaceutical composition is administered to one or more affected and/or 

unaffected areas of the subject. In some examples, the disease or disorder of the skin is one or 

more of epidermolysis bullosa, skin cancer, psoriasis, lichen planus, lupus, rosacea, eczema, 

cutaneous candidiasis, cellulitis, impetigo, decubitus ulcers, erysipelas, ichthyosis vulgaris, 

dermatomyositis, acrodermatitis, stasis dermatitis, nethertons syndrome, epidermolysis 

bullosa simplex (LAMB3 gene), autosomal recessive congenital ichthyosis, xeroderma 

pigmentosa, and pemphigoid. 

[0018a] In another aspect, the present disclosure refers to the pharmaceutical composition as 

described herein for use as a medicament. 

[0018b] In another aspect, the present disclosure refers to the pharmaceutical composition as 

described herein for use as a medicament to deliver the one or more transgenes to the skin of 

a subject. 

[0018c] In another aspect, the present disclosure refers to the pharmaceutical composition as 

described herein for use in providing prophylactic, palliative, or therapeutic relief of a wound, 

disorder, or disease of the skin of a subject, wherein the subject suffers from epidermolysis 

bullosa. 

[0018d] In another aspect, the present disclosure refers to use of the pharmaceutical 

composition as described herein in the manufacture of a medicament for providing 

prophylactic, palliative, or therapeutic relief of a wound, disorder, or disease of the skin of a 

subject, wherein the subject suffers from epidermolysis bullosa. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIGS. 1A-F show schematics of wild-type and modified herpes simplex virus 

genomes. FIG. 1A shows a wild-type herpes simplex virus genome.  FIG. 1B shows a 

modified herpes simplex virus genome comprising a transgene encoding a Collagen alpha-1 

(VII) chain polypeptide. FIG. 1C shows a modified herpes simplex virus genome comprising 

two transgenes, one encoding a Collagen alpha-1 (VII) chain polypeptide and the other 

encoding a Lysyl hydroxylase 3 polypeptide, with the transgenes encoded on the same strand 

of DNA. FIG. 1D shows a modified herpes simplex virus genome comprising two 

transgenes,one encoding a Collagen alpha-1 (VII) chain polypeptide and the other encoding a  
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CLAIMS 

 

1. A pharmaceutical composition comprising: 

a) a replication-defective herpes simplex virus (HSV) comprising a 

recombinant herpes simplex virus genome, wherein the recombinant herpes 

simplex virus genome comprises one or more transgenes encoding a 

polypeptide selected from the group consisting of a Collagen alpha-1 (VII) 

chain polypeptide, a Lysyl hydroxylase 3 polypeptide, and a Keratin type I 

cytoskeletal 17 polypeptide; and  

b) a pharmaceutically acceptable carrier. 

2. The pharmaceutical composition of claim 1, wherein the recombinant herpes simplex 

virus genome comprises one or more transgenes encoding a Collagen alpha-1 (VII) 

chain polypeptide. 

3. The pharmaceutical composition of claim 1 or claim 2, wherein the pharmaceutically 

acceptable carrier is suitable for a route of administration selected from the group 

consisting of topical administration, transdermal administration, subcutaneous 

administration, intradermal administration, and any combinations thereof. 

4. The pharmaceutical composition of any one of claims 1-3, wherein the herpes simplex 

virus (HSV) is a herpes simplex type 1 virus or a herpes simplex type 2 virus. 

5. The pharmaceutical composition of any one of claims 1-4, wherein the herpes simplex 

virus (HSV) is a herpes simplex type 1 virus (HSV-1). 

6. The pharmaceutical composition of any one of claims 1-5, wherein the recombinant 

herpes simplex virus genome comprises an inactivating mutation.  

7. The pharmaceutical composition of claim 6, wherein the inactivating mutation is in at 

least one herpes simplex virus gene selected from the group consisting of ICP0, ICP4, 

ICP22, ICP27, ICP47, tk, UL41, and UL55.  
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8. The pharmaceutical composition of any one of claims 1-7, wherein the recombinant 

herpes simplex virus genome comprises the one or more transgenes within one or 

more viral gene loci.  

9. The pharmaceutical composition of any one of claims 1-8, wherein the recombinant 

herpes simplex virus genome comprises the one or more transgenes within one or 

more of the ICP4 viral gene loci.  

10. The pharmaceutical composition of any one of claims 1-9, wherein the HSV has 

reduced cytotoxicity as compared to a wild-type herpes simplex virus. 

11. The pharmaceutical composition of any one of claims 1-10 for use as a medicament. 

12. The pharmaceutical composition of any one of claims 1-10 for use as a medicament to 

deliver the one or more transgenes to the skin of a subject. 

13. The pharmaceutical composition of any one of claims 1-10 for use in providing 

prophylactic, palliative, or therapeutic relief of a wound, disorder, or disease of the 

skin of a subject, wherein the subject suffers from epidermolysis bullosa.  

14. Use of the pharmaceutical composition of any one of claims 1-10 in the manufacture 

of a medicament for providing prophylactic, palliative, or therapeutic relief of a 

wound, disorder, or disease of the skin of a subject, wherein the subject suffers from 

epidermolysis bullosa. 

15. The pharmaceutical composition for use of claim 13, or the use of claim 14, wherein 

the pharmaceutical composition is to be administered topically, transdermally, 

subcutaneously, or intradermally to the subject.  

16. The pharmaceutical composition for use of claim 13, or the use of claim 14, wherein 

the pharmaceutical composition is to be administered topically to the subject. 

17. The pharmaceutical composition for use of claim 13, or the use of any one of claims 

14-16, wherein the epidermolysis bullosa is dystrophic epidermolysis bullosa. 

18. The pharmaceutical composition for use of claim 12 or claim 13, or the use of any 

one of claims 14-17, wherein the subject is a human. 


