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Methods and compositions for activating gamma-delta T cells

Abstract

The present invention relates generally to methods and compositions for gene therapy and
immunotherapy for activating y 6 T cells, particularly useful for treating various cancers and
infectious diseases.
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Claims (32) Hide Dependent

1. Aviral vector for use in the treatment of a mevalonate pathway related disorder, said viral vector comprising:

a. at least one encoded shRNA capable of inhibiting the production of an enzyme of the mevalonate pathway, said enzyme being farnesyl diphosphate synthase (FDPS), the
sequence of said shRNA being selected from the group consisting of:

i.GTCCTGGAGTACAATGCCATTCTCGAGAATGGCATTGTACTCCAGGACTTTTT(SEQ ID NO:1);
ii.GCAGGATTTCGTTCAGCACTTCTCGAGAAGTGCTGAACGAAATCCTGCTTTTT(SEQ ID NO:2);
GCCATGTTACATGGCAAGGAATTCTCGAGAATTCCTGCCATGTACATGGCTTTTTT (SEQ ID NO: 3); or
GCAGAAGGAGGCTGAGAAGTCTCGAGACTTTCTCAGCCTCCTTCTTGTTTT (SEQ ID NO: 4); or

b. At least one encoded microRNA capable of inhibiting the production of an enzyme of the mevalonate pathway which is farnesyl diphosphate synthase (FDPS), the sequence
of said microRNA being selected from the group consisting of:

i. AAGGTATATTGCTGTTGACAGTGAGCGACACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGAGGCTGAGAAAGTGCTGCCTACTGCCTCGGACTTCAAGGGGCT(SEQ
ID NO:5);

ii.AAGGTATATTGCTGTTGACAGTGAGCGACACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGGCTGAGAAAGTGCTGCCTACTGCCTCGGACTTCAAGGGGCT(SEQ ID
NO:6);

iii. TGCTGTTGACAGTGAGCGACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGAGGCTGAGAAAGTTGCCTACTGCCTCGGA(SEQ ID NO:7);

iv.CCTGGAGGCTTGCTGAAGGCTGTATGCTGACTTTCTCAGCCTCCTTCTGCTTTTGGCCACTGACTGAGCAGAAGGGCTGAGAAAGTCAGGACACAAGGCCTGTTACTAGCACTCA(SEQ ID
NO:8);

<xnotran>v.CATCTCCATGGCTGTACCACCTTGTCGGGACTTTCTCAGCCTCCTTCTGCCTGTTGAATCTCATGGCAGAAGGAGGCGAGAAAGTCTGACATTTTGGTATCTTTCATCTGACCA
(SEQ ID NO: 9); </xnotran> Or

vi. GGGCCTGGCTCGAGCAGGGGGCGAGGGATACTTTCTCAGCCTCCTTCTGCTGGTCCCCTCCCCGCAGAAGGAGGCTGAGAAAGTCCTTCCCTCCCAATGACCGCGTCTTCGTCG(SEQ ID
NO:10),

2. The viral vector of claim 1, wherein the viral vector is a lentiviral vector.
3. The viral vector of any one of claims 1-2, wherein the viral vector is an adeno-associated viral vector.

4. A lentiviral particle produced by a packaging cell and capable of infecting a target cell, the lentiviral particle comprising: an envelope protein capable of infecting a
target cell, and the lentiviral vector of claim 2.

5. The lentiviral particle of claim 4, wherein the envelope protein is targeted to an endocytic compartment of a target cell.

6. The lentiviral particle of claim 4, wherein the target cell is a cancer cell selected from one or more of the following: angiosarcoma, B-cell ymphoma, burkitt's lymphoma,
breast cancer, bladder cancer, head and neck cancer, cervical cancer, colorectal cancer, endometrial cancer, ewing's sarcoma, fibrosarcoma, glioma, gastrinoma, gastric
cancer, hepatocellular carcinoma, kaposi's sarcoma, leukemia, leiomyosarcoma, lipoma, liposarcoma, melanoma, medulloblastoma, mesothelioma, myxofibrosarcoma,
multiple myeloma, high risk myelodysplastic syndrome, nasopharyngeal cancer, neuroblastoma, neurofibroma, lung cancer, ovarian cancer, osteosarcoma, pancreatic



cancer, pheochromocytoma, prostate cancer, renal cell carcinoma, retinoblastoma, rhabdomyosarcoma, salivary gland tumor, schwannoma, squamous cell carcinoma of
the head and neck, testicular tumor, thyroid cancer, urothelial cancer, and wilm's tumor.

7. The lentiviral particle of claim 6, wherein the cancer cell is selected from one or more of: hodgkin lymphoma or non-hodgkin lymphoma.

8. The lentiviral particle of claim 6, wherein the cancer cell is selected from one or more of the following: astrocytoma, chronic lymphocytic leukemia, myeloid leukemia,
acute lymphocytic leukemia, mucosa-associated lymphoid tissue B-cell lymphoma, anaplastic large cell ymphoma, mantle cell ymphoma, hepatoblastoma, laryngeal
carcinoma, esophageal carcinoma, non-small cell lung carcinoma, and small cell lung carcinoma.

9. The lentiviral particle of claim 6, wherein the cancer cell is selected from one or more of the following: glioblastoma, acute myelogenous leukemia, chronic
myelogenous leukemia, laryngeal squamous cell carcinoma, and esophageal squamous cell carcinoma.

10. The lentiviral particle of claim 4, wherein the target cell is one or more cancer cells present in hepatocellular carcinoma.
11. The lentiviral particle of claim 4, wherein the target cell is capable of activating y 6 T cells upon infection with the lentiviral particle.

12. A pharmaceutical composition for treating a mevalonate pathway related disorder, said pharmaceutical composition comprising: a lentiviral particle produced by a
packaging cell and capable of infecting a target cell, the lentiviral particle comprising: an envelope protein capable of infecting a target cell, and the lentiviral vector of
claim 2.

13. The pharmaceutical composition of claim 12, wherein the pharmaceutical composition is administered with an effective amount of an aminobisphosphonate.
14. The pharmaceutical composition of claim 13, wherein the aminobisphosphonate is zoledronic acid.

15. The pharmaceutical composition of claim 12, wherein the target cell is one or more cancer cells present in a cancer selected from one or more of the following:
angiosarcoma, B-cell lymphoma, burkitt's lymphoma, breast cancer, bladder cancer, head and neck cancer, cervical cancer, colorectal cancer, endometrial cancer, ewing's
sarcoma, fibrosarcoma, glioma, gastrinoma, gastric cancer, hepatocellular carcinoma, kaposi's sarcoma, leukemia, leiomyosarcoma, lipoma, liposarcoma, melanoma,
medulloblastoma, mesothelioma, myxofibrosarcoma, multiple myeloma, high risk myelodysplastic syndrome, nasopharyngeal cancer, neuroblastoma, neurofibroma, lung
cancer, ovarian cancer, osteosarcoma, pancreatic cancer, pheochromocytoma, prostate cancer, renal cell carcinoma, retinoblastoma, rhabdomyosarcoma, salivary gland
tumor, schwannoma, squamous cell carcinoma of the head and neck, testicular tumor, thyroid cancer, urothelial cancer, and wilm's tumor.

16. The pharmaceutical composition of claim 15, wherein the cancer cell is selected from one or more of the following: hodgkin lymphoma or non-hodgkin lymphoma.

17. The pharmaceutical composition of claim 15, wherein the cancer cells are selected from one or more of the following: astrocytoma, chronic lymphocytic leukemia,
myeloid leukemia, acute lymphocytic leukemia, mucosa-associated lymphoid tissue B-cell lymphoma, anaplastic large cell ymphoma, mantle cell lymphoma,
hepatoblastoma, laryngeal carcinoma, esophageal carcinoma, non-small cell lung carcinoma, and small cell lung carcinoma.

18. The pharmaceutical composition of claim 15, wherein the cancer cell is selected from one or more of the following: glioblastoma, acute myelogenous leukemia,
chronic myelogenous leukemia, laryngeal squamous cell carcinoma, and esophageal squamous cell carcinoma.

19. The pharmaceutical composition of claim 12, wherein the target cell is present in hepatocellular carcinoma.
20. The pharmaceutical composition of claim 12, wherein the target cell is capable of activating y 6 T cells following infection with the lentiviral particle.

21. Use of an immunotherapy-based composition in the manufacture of a medicament for treating cancer in a patient, wherein the immunotherapy-based composition
comprises a lentiviral particle comprising:

a. envelope proteins capable of infecting cancer cells; and

b. the lentiviral vector of claim 2.



22. The use of claim 21, wherein the cancer is selected from one or more of the following: angiosarcoma, B-cell lymphoma, burkitt's ymphoma, breast cancer, bladder
cancer, head and neck cancer, cervical cancer, colorectal cancer, endometrial cancer, ewing's sarcoma, fibrosarcoma, glioma, gastrinoma, gastric cancer, hepatocellular
carcinoma, kaposi's sarcoma, leukemia, leiomyosarcoma, lipoma, liposarcoma, melanoma, medulloblastoma, mesothelioma, myxofibrosarcoma, multiple myeloma, high
risk myelodysplastic syndrome, nasopharyngeal carcinoma, neuroblastoma, neurofibroma, lung cancer, ovarian cancer, osteosarcoma, pancreatic cancer,
pheochromocytoma, prostate cancer, renal cell carcinoma, retinoblastoma, rhabdomyosarcoma, salivary gland tumor, schwann cell tumor, squamous cell carcinoma of

the head and neck, testicular tumor, thyroid cancer, epithelial cancer, and wilm's tumor.

23. The use of claim 22, wherein the cancer cells are selected from one or more of the following: hodgkin lymphoma or non-hodgkin lymphoma.

24. The use of claim 22, wherein the cancer cells are selected from one or more of the following: astrocytoma, chronic lymphocytic leukemia, myeloid leukemia, acute

lymphocytic leukemia, mucosa-associated lymphoid tissue B-cell lymphoma, anaplastic large cell ymphoma, mantle cell lymphoma, hepatoblastoma, laryngeal
carcinoma, esophageal carcinoma, non-small cell lung carcinoma, and small cell lung carcinoma.

25. The use of claim 22, wherein the cancer cells are selected from one or more of the following: glioblastoma, acute myelogenous leukemia, chronic myelogenous

leukemia, laryngeal squamous cell carcinoma, and esophageal squamous cell carcinoma.

26. The use of claim 21, wherein the cancer is leukemia.

27. The use of claim 21, wherein the cancer cells are capable of activating y & T cells in a subject following infection of the cancer cells with the immunotherapy-based

composition.

28. The use of claim 27, wherein activating y & T cells comprises increasing Tumor Necrosis Factor (TNF) - a secretion by y 6 T cells.

29. The use of claim 21, wherein the immunotherapy-based composition is administered with an effective amount of an aminobisphosphonate.
30. The use of claim 29, wherein the aminobisphosphonate is zoledronic acid.

31. The use of claim 29, wherein the aminobisphosphonate is administered to the subject separately from the immunotherapy-based composition.

32. The use of claim 29, wherein the aminobisphosphonate is administered to a subject with the immunotherapy-based composition.

Description

Methods and compositions for activating gamma-delta T cells

Cross Reference to Related Applications

The present application claims priority from U.S. provisional patent application No. 62/279,474 entitled "methods and compositions for activating y - T cells” filed on
2016, month 1, 15, which is incorporated herein by reference.

Technical Field
The present disclosure relates generally to the field of gene therapy and immunotherapy, and in particular to increased gamma delta ("GD") T cell activation.
Background

Human T cells are differentiated based on T cell receptor structure. The major population, including the CD4+ and CD8+ sub-populations, express receptors composed of
alpha and beta chains. Smaller subsets express T cell receptors made by gamma and delta chains. y & ("GD") T cells constitute 3-10% of circulating lymphocytes, and the
V 6 2+ subset constitutes 75% of GD T cells in blood. The V 6 2+ cells recognize non-peptide epitopes and do not require antigen presentation by major histocompatibility
complex ("MHC") or human leukocyte antigens ("HLA"). Most of the V 6 2+ T cells also express the V y 9 chain and are stimulated by exposure to 5-carbon pyrophosphate



compounds, which are intermediates in the mevalonate and non-mevalonate sterol/isoprenoid synthesis pathways. Reactions to isopentenyl pyrophosphate (5-carbon)
are common in healthy humans.

Another subset of GD T cells, V & 1+, accounts for a small percentage of T cells circulating in the blood, but V & +1 cells are typically present in epithelial mucosa and
skin.

In general, GD T cells have multiple functions, including killing tumor cells and pathogen infected cells. The ability to cytotoxicity, cytokine secretion and other effector
functions is enhanced by unique T cell receptor ("TCR") stimulation consisting of two glycoprotein chains, y and 6. The TCR of GD T cells has unique specificity and the
cells themselves emerge with high cloning frequency, thus allowing a rapid innate response to tumors and pathogens.

Aminodiphosphonates ("ABP"), and other inhibitors of farnesyl diphosphate synthase ("FDPS"), located downstream of isopentenyl pyrophosphate ("1 PP") in the
mevalonate pathway (see, e.g., figure 1), have been used to treat a variety of diseases, including cancer, particularly those involving bone metastases. ABP includes trade
names, e.g.

/ometa®

(Novartis) and

Fosamax®

(Merck).

ABP has also been used to stimulate GD T cells. This is probably because IPP begins to accumulate and geranylgeranyl pyrophosphate ("GGPP"), a downstream product
of FDPS that inhibits inflammatory pathway activation, decreases when FDPS is inhibited in bone marrow cells. The reduction of GGPP removes inhibitors of the caspase-
dependent inflammatory body pathway and allows secretion of mature cytokines including interleukin-beta and interleukin-18, the latter being particularly important for y
6 T cell activation.
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Thus, when FDPS is blocked, increased IPP and decreased GGPP combine to activate V & 2+t cells. V & 2+ cells activated by IPP or ABP will proliferate rapidly, express a
variety of cytokines and chemokines, and can be used to destroy tumor cells or cells infected with pathogenic microorganisms in a cytotoxic manner.

However, ABP is associated with inflammation and osteonecrosis and has poor bioavailability due to their chemical nature. Also, IPP has a very short half-life and is
difficult to synthesize. Both types of compounds require systemic administration in an individual. Thus, both ABP in general and IPP in particular leave many shortfalls for
therapeutic purposes.

Disclosure of Invention

In one aspect, a method of activating GD T cells is provided. The method comprises infecting a target cell with a viral delivery system encoding at least one genetic
element in the presence of GD T cells. In embodiments, the at least one genetic element comprises a small RNA capable of inhibiting the production of an enzyme
involved in the mevalonate pathway. In an embodiment, the enzyme is FDPS. In embodiments, when the enzyme is inhibited in the target cell, the target cell subsequently
activates GD T cells. In embodiments, the target cell is a cancer cell or a cell that has been infected with an infectious agent. In a preferred embodiment, activation of GD
T cells results in GD T cells killing cancer cells or cells infected with an infectious agent. In embodiments, the at least one encoded genetic element comprises a microrna
or shRNA. In a further embodiment, the target cell is also contacted with an aminobisphosphonate. In an embodiment, the aminobisphosphonate is zoledronic acid.

In another aspect, a method of treating cancer in a subject is provided. The method comprises administering to the subject a therapeutically effective amount of a viral
delivery system encoding at least one genetic element. In embodiments, the at least one genetic element comprises a small RNA capable of inhibiting the production of
an enzyme involved in the mevalonate pathway. In a further embodiment, the cancer cell activates the GD T cell when the enzyme is inhibited in the cancer cell in the
presence of the GD T cell, thereby treating the cancer. In an embodiment, the enzyme is FDPS. In embodiments, the at least one encoded genetic element comprises a
microrna or shRNA. In a further embodiment, the target cell is also contacted with an aminobisphosphonate. In an embodiment, the aminobisphosphonate is zoledronic
acid.

In another aspect, a method of treating an infectious disease in a subject is provided. The method comprises administering to the subject a therapeutically effective
amount of a viral delivery system encoding at least one genetic element. In embodiments, the at least one genetic element comprises a small RNA capable of inhibiting
the production of an enzyme involved in the mevalonate pathway. In a further embodiment, when the enzyme is inhibited in a cell infected with an infectious agent in the
presence of GD T cells, the infected cell activates the GD T cells, thereby treating the infected cell and the infectious disease. In an embodiment, the enzyme is FDPS. In
embodiments, the at least one encoded genetic element comprises a microrna or shRNA. In a further embodiment, the target cell is also contacted with an
aminobisphosphonate. In an embodiment, the aminobisphosphonate is zoledronic acid.

In another aspect, the at least one encoded genetic element comprises an shRNA having at least 80%, or at least 85%, or at least 90%, or at least 95% percent identity to:

GTCCTGGAGTACAATGCATTCTCGAGAATGGCATTGTACTCCAGGACTTTTT (SEQ ID NO: 1); GCAGGATTTCGTTCAGCACTTCGAGAAGTGCTGAACGAAATCCTGCTTTTTT
(SEQ ID NO: 2); GCCATGTACATGGCAGGAATTCTCGAGAATTCCTGCCATGTACATGGCTTTTTT (SEQ ID NO: 3); or
GCAGAAGGAGGCTGAGAAGTCTCGAGACTTTCTCAGCCTCCTTCTGTTTTT (SEQ ID NO: 4). In a preferred embodiment, the shRNA comprises
GTCCTGGAGTACAATGCCATTCGCCATTCTCGAGAATGCATGTACTCCAGGACTTTTT (SEQ ID NO: 1);
GCAGGATTTCGTTCAGCACTTCGAGAAGTGCTGAACGAAATCCTGCTTTTTT (SEQ ID NO: 2); GCCATGTACATGGCAGGAATTCTCGAGAATTCCTGCCATGTACATGGCTTTTTT
(SEQ ID NO: 3); or GCAGAAGGAGGCTGAGAAGTCTCGAGACTTTCTCAGCCTCCTTCTTTTT (SEQ ID NO: 4).

In another aspect, the at least one encoded genetic element comprises a microrna having at least 80%, or at least 85%, or at least 90%, or at least 95% percent identity to:

<xnotran>
AAGGTATATTGCTGTTGACAGTGAGCGACACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGAGGCTGAGAAAGTGCTGCCTACTGCCTCGGACTTCAAGGGGCT
(SEQ ID NO: 5); </xnotran> <xnotran>
AAGGTATATTGCTGTTGACAGTGAGCGACACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGGCTGAGAAAGTGCTGCCTACTGCCTCGGAC TTCAAGGGGCT
(SEQ ID NO: 6); </xnotran> <xnotran>
TGCTGTTGACAGTGAGCGACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGAGGCTGAGAAAGTTGCCTACTGCCTCGGA (SEQ ID NO: 7); </xnotran>
<xnotran>
CCTGGAGGCTTGCTGAAGGCTGTATGCTGACTTTCTCAGCCTCCTTCTGCTTTTGGCCACTGACTGAGCAGAAGGGCTGAGAAAGTCAGGACACAAGGCCTGTTACTAGCACTCA



(SEQ ID NO: 8); </xnotran> CATCTCCATGCTGTACCACTTGTCGGGACTTTCTCAGCCTCCTTCTGTCC
TGTTGAATCTCATGCAGAAGGAGGCGAGAAAGTCGAGAAGTCTGACATTTGGTATCTTTCATCTGACCA (SEQ ID NO: 9); <xnotran>
GGGCCTGGCTCGAGCAGGGGGCGAGGGATACTTTCTCAGCCTCCTTCTGCTGGTCCCCTCCCCGCAGAAGGAGGCTGAGAAAGTCCTTCCCTCCCAATGACCGCGTCTTCGTCG
(SEQ ID NO: 10). </xnotran> <xnotran>, RNA
AAGGTATATTGCTGTTGACAGTGAGCGACACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGAGGCTGAGAAAGTGCTGCCTACTGCCTCGGACTTCAAGGGGCT
(SEQ ID NO: 5); </xnotran> <xnotran>
AAGGTATATTGCTGTTGACAGTGAGCGACACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGGCTGAGAAAGTGCTGCCTACTGCCTCGGACTTCAAGGGGCT
(SEQ ID NO: 6); </xnotran> <xnotran>
TGCTGTTGACAGTGAGCGACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGAGGCTGAGAAAGTTGCCTACTGCCTCGGA (SEQ ID NO: 7); </xnotran>
<xnotran>
CCTGGAGGCTTGCTGAAGGCTGTATGCTGACTTTCTCAGCCTCCTTCTGCTTTTGGCCACTGACTGAGCAGAAGGGCTGAGAAAGTCAGGACACAAGGCCTGTTACTAGCACTCA
(SEQ ID NO: 8); </xnotran> <xnotran>
CATCTCCATGGCTGTACCACCTTGTCGGGACTTTCTCAGCCTCCTTCTGCCTGTTGAATCTCATGGCAGAAGGAGGCGAGAAAGTCTGACATTTTGGTATCTTTCATCTGACCA (SEQ
ID NO: 9); </xnotran> <xnotran>
GGGCCTGGCTCGAGCAGGGGGCGAGGGATACTTTCTCAGCCTCCTTCTGCTGGTCCCCTCCCCGCAGAAGGAGGCTGAGAAAGTCCTTCCCTCCCAATGACCGCGTCTTCGTCG
(SEQ ID NO: 10). </xnotran>

In another aspect, a viral vector comprising at least one encoded genetic element is provided. The at least one encoded genetic element comprises a small RNA capable
of inhibiting the production of an enzyme involved in the mevalonate pathway. In embodiments, the enzyme involved in the mevalonate pathway is farnesyl diphosphate
synthase (FDPS). In embodiments, the at least one encoded genetic element comprises a microrna or shRNA.

In another aspect, the at least one encoded genetic element comprises an shRNA having at least 80%, or at least 85%, or at least 90%, or at least 95% percent identity to a
sequence described below. In a preferred embodiment, the shRNA comprises SEQ ID NO 1; 2, SEQ ID NO; 3, SEQ ID NO; or SEQ ID NO 4.

In another aspect, the at least one encoded genetic element comprises a microrna having at least 80%, or at least 85%, or at least 90%, or at least 95% percent identity to:
5, SEQ ID NO; 6, SEQ ID NO; 7 in SEQ ID NO; 8 in SEQ ID NO; 9, SEQ ID NO; or SEQ ID NO 10. In a preferred embodiment, the microRNA comprises SEQ ID NO 5; 6, SEQ ID
NO; 7 in SEQ ID NO; 8 in SEQ ID NO; 9, SEQ ID NO; or SEQ ID NO 10.

In embodiments, the viral vector consists of any vector that is capable of efficiently transducing a small RNA into a target cell. In some embodiments, the viral vector is a
lentiviral vector. In other embodiments, the viral vector is an adeno-associated viral vector.

In another aspect, the viral vector includes a second encoded genetic element. In embodiments, the second genetic element comprises at least one cytokine or
chemokine. In embodiments, the at least one cytokine is selected from: IL-18, TNF-alpha, interferon-gamma, IL-1, IL-2, IL-15, IL-17 and IL-12. In an embodiment, at least
one chemokine is a CC chemokine or a CXC chemokine. In a further embodiment, the at least one chemokine is RANTES.

In another aspect, a lentiviral vector system for expressing a lentiviral particle is provided. The system includes a lentiviral vector for expressing at least one envelope
plasmid of an envelope protein optimized for infecting a cell; and at least one helper plasmid for expressing gag, pol and rev genes. When the lentiviral vector, the at least
one envelope plasmid, and the at least one helper plasmid are transfected into a packaging cell, lentiviral particles are produced by the packaging cell. In embodiments,
the lentiviral particle is capable of infecting a target cell and inhibiting an enzyme involved in the mevalonate pathway in the target cell. In an embodiment, the enzyme
involved in the mevalonate pathway is FDPS. In an embodiment, the lentiviral vector system comprises a first helper plasmid for expressing the gag and pol genes, and a
second helper plasmid for expressing the rev gene. In embodiments, it is preferred that the envelope protein is optimized for infecting a target cell. In embodiments, the
target cell is a cancer cell. In other embodiments, the target cell is a cell infected with an infectious agent.

Drawings
FIG. 1 depicts an overview of the major steps in the mevalonate pathway for the biosynthesis of steroids and isoprenoids.

FIG. 2 depicts an exemplary 3-vector lentiviral vector system in circularized form.



FIG. 3 depicts an exemplary 4-vector lentiviral vector system in circularized form.

FIG. 4 depicts: (A) A linear map of a lentiviral vector expressing an FDPS shRNA targeting sequence; and (B) a linear map of lentiviral vectors expressing synthetic
micrornas with FDPS targeting sequences.

FIG. 5 depicts data demonstrating activation of V & 2+ T cells with THP-1 leukemia cells with lentivirus expressing FDPS shRNA #4 (SEQ ID NO: 4), as described herein.
FIG. 6 depicts data demonstrating activation of V & 2+ T cells with THP-1 leukemia cells with lentivirus expressing FDPS shRNA #4 (SEQ ID NO: 4), as described herein.

FIG. 7 depicts data demonstrating activation of V & 2+ T cells with PC3 prostate cancer cells with lentivirus expressing FDPS shRNA #1 (SEQ ID NO: 1), as described
herein.

FIG. 8 depicts data demonstrating activation of V & 2+ T cells with PC3 prostate cancer cells with lentivirus expressing FDPS shRNA #4 (SEQ ID NO: 4), as described
herein.

FIG. 9 depicts data demonstrating activation of V & 2+ T cells with HepG2 cancer cells with lentiviruses expressing FDPS shRNA #1 (SEQ ID NO: 1) or FDPS shRNA #4
(SEQ ID NO: 4), as described herein.

FIG. 10 depicts data demonstrating activation of V 6 2+ T cells with THP-1 leukemia cells with lentivirus expressing miR30FDPS #1 (SEQ ID NO: 5), as described herein.
Figure 11 depicts data demonstrating the percentage of specific lysis versus the E: T ratio under various experimental conditions as described herein.

Figure 12 depicts data demonstrating that lentiviral delivered shRNA-based RNA interference targets the human FDPS gene.

Figure 13 depicts data demonstrating that lentiviral-delivered miR-based RNA interference targets the human FDPS gene.

FIG. 14 depicts data demonstrating activation of V 6 2+ T cells with HepG2 cancer cells with adeno-associated virus expressing FDPS shRNA #4 (SEQ ID NO: 4), as
described herein.

FIG. 15 depicts immunoblot data demonstrating the lack of RAP1 prenylation (prenylation) in cells transduced with LV-shFDPS and treated with zoledronic acid.
Detailed Description
Summary of the disclosure

The present disclosure relates to gene therapy constructs and their delivery to cells resulting in the inhibition of farnesyl diphosphate synthase ("FDPS") that is required
for the conversion of isopentenyl phosphate (IPP) to Farnesyl Diphosphate (FDP), such as that shown in fig. 1. In embodiments, one or more viral vectors are provided
with micrornas or short homologous RNAs (shrnas) targeting FDPS, thereby reducing the expression level of the enzyme. Viral vectors include lentiviral vectors and AAV
vectors. The result of modulating FDPS expression is an increase in the accumulation of IPP, a stimulator of GD T cell proliferation and differentiation. Thus, the
constructs provided herein are useful for activating GD T cells, and for treating cancer and infectious diseases.

Definition and interpretation

Unless defined otherwise, all technical and scientific terms used herein have the same meaning as commonly understood by one of ordinary skill in the art to which this
invention belongs. Furthermore, unless otherwise indicated, singular terms include the plural and plural terms include the singular. Generally, the nomenclature and
techniques used in cell and tissue culture, molecular biology, immunology, microbiology, genetics and protein and nucleic acid chemistry and hybridization described
herein are those well known and commonly used in the art. Unless otherwise indicated, the methods and techniques of the present invention are generally performed
following conventional methods well known in the art and as described in several general or more specific references that are cited and discussed throughout the present
specification. See, e.g., sambrook J. And Russell D. [ molecular cloning: a Laboratory Manual, third edition, cold Spring Harbor Laboratory Press (Cold Spring Harbor
Laboratory Press, cold Spring Harbor, N.Y.), (2000); ausubel et al, protocol for molecular biology, eds: outline of Methods for Current Protocols in Molecular Biology (Short
Protocols in Molecular Biology: A Complex of Methods from Current Protocols in Molecular Biology), wiley, john & Sons publishing company (2002); harlow and Lane,
using antibodies: a Laboratory Manual (use Antibodies: A Laboratory Manual); cold spring harbor laboratory Press of cold spring harbor, N.Y. (1998); and Coligan et al,



short Protocols in Protein Science, wiley, john & Sons publishing company (2003). Any enzymatic reactions and purification techniques are performed according to the
manufacturer's instructions or methods commonly used in the art or described herein. Nomenclature used in analytical chemistry, synthetic organic chemistry, and
medical and pharmaceutical chemistry, and laboratory methods and techniques described herein are those well known and commonly used in the art.

As used in the specification and the appended claims, the singular forms "a", "an", and "the" are used interchangeably and are intended to include the plural forms and fall
within the meaning unless the context clearly indicates otherwise. As used herein, "and/or" is meant to encompass any and all possible combinations of one or more of
the listed items, as well as the lack of combinations when interpreted in the alternative ("or").

All numerical labels, such as pH, temperature, time, concentration and molecular weight, including ranges, are approximate values, which vary (+) or (-), in increments of
0.1. It is to be understood, although not always explicitly stated, that all numerical designations are preceded by the term "about". The term "about" includes the exact
value of "X" in addition to small increments of "X" (e.g., "X +0.1" or "X-0.1"). It is also to be understood that, although not always explicitly stated, the reagents described
herein are exemplary only and that equivalents thereof are known in the art.

As used herein, the term "about” will be understood by one of ordinary skill in the art and will vary to some extent depending on the context in which it is used. If the term
is not clear to one of ordinary skill in the art in the context in which the term is used, "about" would mean up to plus or minus 10% of the particular term.

The term "administering" or "administering" an active agent is understood to mean providing the active agent to a subject in need of treatment in a form that can be
introduced into the subject in a therapeutically useful form and in a therapeutically effective amount.

As used herein, the term "comprising” or "comprises” is intended to mean that the compositions and methods include the elements mentioned, but not to exclude other
elements. When used to define compositions and methods, "consisting essentially of 8230 \8230: \8230;" consisting of "shall mean to exclude other elements having any
essential significance to the compositions and methods. "consisting of 8230; \8230composition" means that trace elements and essential process steps are excluded in
excess of other ingredients of the claimed composition. Embodiments defined by each of these converted terms are within the scope of the present invention. It is
therefore intended that the methods and compositions may include additional steps and components (including), or alternatively, non-critical steps and compositions
(consisting essentially of), or only the method steps or compositions (consisting of).

As used herein, "expression," "expression," or "encoding" refers to the process by which a polynucleotide is transcribed into mRNA and/or the process by which
transcribed mRNA is subsequently translated into a peptide, polypeptide, or protein. Expression may include splicing of mRNA or other forms of post-transcriptional or
post-translational modification in eukaryotic cells.

The term "farnesyl diphosphate synthase" may also be referred to herein as FDPS, and may also be referred to herein as farnesyl pyrophosphate synthase or FPPS.

The term "y 6 T cells" may also be referred to herein as y 6 T cells, or further GD T cells. The term "y & T cell activation” or "y & T cell activation” refers to any measurable
biological phenomenon associated with y 6 T cells and representative of such T cells being activated. Non-limiting examples of such biological phenomena include an
increase in cytokine production, a change in the qualitative or quantitative composition of a cell surface protein, an increase in T cell proliferation and/or an increase in T
cell effector function, such as killing a target cell or assisting another effector cell in killing a target cell.

The terms "individual," "subject,” and "patient" are used interchangeably herein and refer to any individual mammalian subject, e.g., bovine, canine, feline, equine, or human.
The term "miRNA" refers to microrna, and may also be referred to herein as "miR.
The term "packaging cell line" refers to any cell line that can be used to express lentiviral particles.

In the context of two or more nucleic acid or polypeptide sequences, the term "percent identity" refers to two or more sequences or subsequences that have a specified
percentage of nucleotide or amino acid residues that are the same, when compared and aligned for maximum correspondence, as measured using one of the sequence
comparison algorithms described below (e.g., BLASTP and BLASTN or other algorithms available to those skilled in the art), or by visual inspection. Depending on the
application, "percent identity" may exist over the regions of the sequences being compared, e.g., over the functional domains, or over the entire length of the two
sequences being compared. For sequence comparison, one sequence is typically used as a reference sequence to which test sequences are compared. When using a
sequence comparison algorithm, test and reference sequences are input into a computer, subsequence coordinates are designated, if necessary, and sequence algorithm



program parameters are designated. The sequence comparison algorithm then calculates the percent sequence identity of the test sequence relative to the reference
sequence based on the specified program parameters.

Optimal sequence alignments can be made for comparison, for example, by the local homology algorithm of Smith and Waterman, adv.appl.math.2:482 (1981); homology
alignment by Needleman and Wunsch, J.mol.biol.48:443 (1970); similarity search by Pearson and Lipman, proc.nat' l.acad.sci.usa 85 (1988); the algorithms (GAP,
BESTFIT, FASTA and TFASTA in Wisconsin Genetics Software Package (Wisconsin Genetics Software Package) of the Genetics computing Group (Genetics Computer
Group), the scientific Dau (Science Dr.), madison, wis.) are executed by Computer or by visual inspection.

One example of an algorithm suitable for determining percent sequence identity and sequence similarity is the BLAST algorithm, which is described in Altschul et al,
J.Mol.biol.215:403-410 (1990). Software for performing BLAST analysis is publicly available from the National Center for Biotechnology Information.

Percent identity between two nucleotide sequences can be determined using the GAP program in the GCG software package (available from http:// www. GCG. Com),
using NWSgapdna. CMP matrices and GAP weights 40, 50, 60, 70 or 80, length weights 1,2,3,4, 5 or 6. The percent identity between two nucleotide or amino acid
sequences can also be determined using the algorithm of e.meyers and w.miller (cabaos, 4-11-17 (1989)), which has been incorporated into the ALIGN program (version
2.0), using a PAM120 weight residue table, a gap length penalty of 12 and a gap penalty of 4. In addition, the percent identity between two amino acid sequences can be
determined using the Needleman and Wunsch (J.mol.biol. (48): 444-453 (1970)) algorithm, which has been incorporated into the GAP program in the GCG software
package (available from http:// www.gcg.com), using either a Blossum 62 matrix or a PAM250 matrix, with GAP weights of 16, 14,12, 10, 8, 6, or 4, and length weights of
1,234, 5, or 6.

Nucleic acid and protein sequences of the present disclosure can also be used as "query sequences" to search public databases, for example, to identify related
sequences. Such searches can be run using the NBLAST and XBLAST programs (version 2.0) of Altschul et al, 1990, J.mol.biol., 215. A BLAST nucleotide search (score
=100, word length = 12) can be performed using the NBLAST program to obtain nucleotide sequences homologous to the nucleic acid molecules of the invention. BLAST
protein searches (score =50, word length = 3) can be performed using the XBLAST program to obtain amino acid sequences homologous to the protein molecules of the
invention. To obtain gapped alignments for comparison purposes, gapped BLAST can be utilized as described in Altschul et al, 1997, nucleic Acids Res.,25 (17): 3389-
3402. When utilizing BLAST and gapped BLAST programs, the default parameters for each program (e.g., XBLAST and NBLAST) can be used. See http://
www.ncbi.nlm.nih.gov.

The term "pharmaceutically acceptable" as used herein refers to those compounds, materials, compositions, and/or dosage forms which are, within the scope of sound
medical judgment, suitable for use in contact with the tissues, organs, and/or fluids of human beings and animals without excessive toxicity, irritation, allergic response,
or other problem or complication commensurate with a reasonable benefit/risk ratio.

As used herein, "pharmaceutically acceptable carrier" means and includes any and all solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic
and absorption delaying agents, and the like, which are physiologically compatible. The compositions can include pharmaceutically acceptable salts, such as acid
addition salts or base addition salts (see, e.g., berge et al (1977) J Pharm Sci 66.

As used herein, the term "SEQ ID NO" is synonymous with the term "sequence ID No.".

As used herein, "small RNA" refers to non-coding RNA, which is typically less than about 200 nucleotides or less in length and has silencing or interfering functions. In
other embodiments, the small RNA is about 175 nucleotides or less in length, about 150 nucleotides or less, about 125 nucleotides or less, about 100 nucleotides or less,
or about 75 nucleotides or less. Such RNAs include micrornas (mirnas), small interfering RNAs (sirnas), double-stranded RNAs (dsrnas), and short hairpin RNAs (shrnas).
The "small RNA" of the present disclosure should be capable of inhibiting or knocking down gene expression of a target gene, typically through a pathway that results in
the destruction of the target gene mRNA.

The term "therapeutically effective amount" refers to a sufficient amount of an active agent of the present disclosure, in a suitable composition and in a suitable dosage
form, to treat or prevent the symptoms, progression, or complication of onset of a given ailment, injury, disease, or condition in a patient. The "therapeutically effective
amount" depends on the condition of the patient or its severity, the age, weight, etc. of the subject being treated. The therapeutically effective amount may vary depending
on any of a number of factors, including, for example, the route of administration, the condition of the subject, and other factors understood by those skilled in the art.

As used herein, the term "therapeutic vector" includes, but is not limited to, a lentiviral vector or an AAV vector.



"treating" is intended to target and combat a disease state, i.e., to ameliorate or prevent a disease state. Thus, the particular treatment will depend on the disease state to
be targeted and the current or future state of the drug treatment and therapeutic method. Treatment may have associated toxicity.

The term "treatment" or "treating” generally refers to an intervention that attempts to alter the natural course of the subject being treated, and may be used
prophylactically or during clinical pathology. Desirable effects include, but are not limited to, preventing occurrence or recurrence of a disease, alleviating symptoms,
suppressing, reducing or inhibiting any direct or indirect pathological consequences of a disease, ameliorating or alleviating a disease state, and causing remission or
improving prognosis.

Description of the disclosed aspects

In one aspect, a method of activating GD T cells is provided. The method comprises infecting a target cell with a viral delivery system encoding at least one genetic
element in the presence of GD T cells. In embodiments, the at least one encoded genetic element comprises a small RNA capable of inhibiting the production of an
enzyme involved in the mevalonate pathway. In an embodiment, the enzyme is FDPS. In embodiments, the GD T cell is activated by the target cell when the enzyme is
inhibited in the target cell. In embodiments, the target cell is a cancer cell or a cell that has been infected with an infectious agent. In embodiments, the at least one
encoded genetic element comprises a microrna or shRNA.

In embodiments, the at least one encoded genetic element comprises an shRNA having at least 80%, at least 81%, at least 82%, at least 83%, at least 84%, at least 85%, at
least 86%, at least 87%, at least 88%, at least 89%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, or more percent identity to:

GTCCTGGAGTACAATGGCATTGTACTCCAGGACTTTTT (SEQ ID NO: 1); GCAGGATTTCGTTCAGCACTTCGAGAAGTGCTGAACGAAATCCTGCTTTTTT (SEQ ID NO: 2);
GCCATGTACATGGCAGGAATTCTCGAGAATTCCTGCCATGTACATGGCTTTTTT (SEQ ID NO: 3); or GCAGAAGGAGGCTGAGAAGTCTCGAGACTTTCTCAGCCTCCTTCTTTTT
(SEQ ID NO: 4).

In a preferred embodiment, the shRNA comprises

GTCCTGGAGTACAATGGCATTGTACTCCAGGACTTTTT (SEQ ID NO: 1); GCAGGATTTCGTTCAGCACTTCGAGAAGTGCTGAACGAAATCCTGCTTTTTT (SEQ ID NO: 2);
GCCATGTACATGGCAGGAATTCTCGAGAATTCCTGCCATGTACATGGCTTTTTT (SEQ ID NO: 3); or GCAGAAGGAGGCTGAGAAGTCTCGAGACTTTCTCAGCCTCCTTCTGTTTTT
(SEQ ID NO: 4).

In another aspect, the at least one encoded genetic element comprises a microrna having at least 80%, at least 81%, at least 82%, at least 83%, at least 84%, at least 85%,
at least 86%, at least 87%, at least 88%, at least 89%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, or more percent identity to:

<xnotran>
AAGGTATATTGCTGTTGACAGTGAGCGACACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGAGGCTGAGAAAGTGCTGCCTACTGCCTCGGACTTCAAGGGGCT
(SEQ ID NO: 5); </xnotran> <xnotran>
AAGGTATATTGCTGTTGACAGTGAGCGACACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGGCTGAGAAAGTGCTGCCTACTGCCTCGGACTTCAAGGGGCT
(SEQ ID NO: 6); </xnotran> <xnotran>
TGCTGTTGACAGTGAGCGACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGAGGCTGAGAAAGTTGCCTACTGCCTCGGA (SEQ ID NO: 7); </xnotran>
<xnotran>
CCTGGAGGCTTGCTGAAGGCTGTATGCTGACTTTCTCAGCCTCCTTCTGCTTTTGGCCACTGACTGAGCAGAAGGGCTGAGAAAGTCAGGACACAAGGCCTGTTACTAGCACTCA
(SEQ ID NO: 8); </xnotran> Cattccattggctgtaccaccttgtcgggactttctcaggectecttctgece tgttgaatctcatggcagaagggcgagaaagtctgacatttggtatctttcattgacea (SEQ ID NO: 9);
<xnotran>
GGGCCTGGCTCGAGCAGGGGGCGAGGGATACTTTCTCAGCCTCCTTCTGCTGGTCCCCTCCCCGCAGAAGGAGGCTGAGAAAGTCCTTCCCTCCCAATGACCGCGTCTTCGTCG
(SEQ ID NO: 10). </xnotran>

In a preferred embodiment, the microRNA comprises

<xnotran>
AAGGTATATTGCTGTTGACAGTGAGCGACACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGAGGCTGAGAAAGTGCTGCCTACTGCCTCGGACTTCAAGGGGCT
(SEQ ID NO: 5); </xnotran> <xnotran>



AAGGTATATTGCTGTTGACAGTGAGCGACACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGGCTGAGAAAGTGCTGCCTACTGCCTCGGACTTCAAGGGGCT
(SEQ ID NO: 6); </xnotran> <xnotran>
TGCTGTTGACAGTGAGCGACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGAGGCTGAGAAAGTTGCCTACTGCCTCGGA (SEQ ID NO: 7); </xnotran>
<xnotran>
CCTGGAGGCTTGCTGAAGGCTGTATGCTGACTTTCTCAGCCTCCTTCTGCTTTTGGCCACTGACTGAGCAGAAGGGCTGAGAAAGTCAGGACACAAGGCCTGTTACTAGCACTCA
(SEQ ID NO: 8); </xnotran> Cattccattggctgtaccaccttgtcgggactttctcaggectecttctgectg ttgaatctcatggcagaagggcgagaaagtctgacatttggtatctttcattgacca (SEQ ID NO: 9);
<xnotran>
GGGCCTGGCTCGAGCAGGGGGCGAGGGATACTTTCTCAGCCTCCTTCTGCTGGTCCCCTCCCCGCAGAAGGAGGCTGAGAAAGTCCTTCCCTCCCAATGACCGCGTCTTCGTCG
(SEQ ID NO: 10). </xnotran>

In another aspect, the target cell is also contacted with an aminobisphosphonate. In a preferred embodiment, the aminobisphosphonate is zoledronic acid.

In another aspect, a method of treating cancer in a subject is provided. The method comprises administering to the subject a therapeutically effective amount of a viral
delivery system encoding at least one genetic element. In embodiments, the at least one encoded genetic element comprises a small RNA capable of inhibiting the
production of an enzyme involved in the mevalonate pathway. In a further embodiment, the cancer cell activates the GD T cell when the enzyme is inhibited in the cancer
cell in the presence of the GD T cell, thereby treating the cancer. In an embodiment, the enzyme is FDPS. In embodiments, the at least one encoded genetic element
comprises a microrna or shRNA.

In another aspect, a method of treating an infectious disease in a subject is provided. The method comprises administering to the subject a therapeutically effective
amount of a viral delivery system encoding at least one genetic element. In embodiments, the at least one encoded genetic element comprises a small RNA capable of
inhibiting the production of an enzyme involved in the mevalonate pathway. In a further embodiment, when the enzyme is inhibited in the presence of GD T cells and in
cells infected with an infectious agent, the infected cells activate GD T cells, thereby treating the infected cells and the infectious disease. In an embodiment, the enzyme
is FDPS. In embodiments, the at least one encoded genetic element comprises a microrna or shRNA.

In embodiments, the at least one encoded genetic element comprises a nucleotide sequence identical to SEQ ID No. 1; 2, SEQ ID NO; 3, SEQ ID NO; or SEQ ID NO. 4,
shRNA having a percent identity of at least 80%, at least 81%, at least 82%, at least 83%, at least 84%, at least 85%, at least 86%, at least 87%, at least 88%, at least 89%, at
least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, or more. In a preferred embodiment, the shRNA comprises SEQ ID NO:1; the amino acid
sequence of SEQ ID NO:2; the amino acid sequence of SEQ ID NO:3; or SEQ ID NO:4.

in other embodiments, the at least one encoded genetic element comprises a microrna having at least 80%, at least 81%, at least 82%, at least 83%, at least 84%, at least
85%, at least 86%, at least 87%, at least 88%, at least 89%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, or more percent identity to: 5,
SEQ ID NO; 6 is SEQ ID NO; 7 in SEQ ID NO; 8 in SEQ ID NO; 9, SEQ ID NO; or SEQ ID NO 10. In a preferred embodiment, the microRNA comprises SEQ ID NO 5; 6 is SEQ ID
NO; 7, SEQ ID NO; 8 is SEQ ID NO; 9, SEQ ID NO; or SEQ ID NO 10.

In another aspect, a viral vector comprising at least one encoded genetic element is provided. The at least one encoded genetic element comprises a small RNA capable
of inhibiting the production of an enzyme involved in the mevalonate pathway. In embodiments, the enzyme involved in the mevalonate pathway is farnesyl diphosphate
synthase (FDPS). In embodiments, the at least one encoded genetic element comprises a microrna or shRNA.

In another aspect, the at least one encoded genetic element comprises a nucleotide sequence substantially identical to SEQ ID No. 1; 2, SEQ ID NO; 3, SEQ ID NO; or SEQ
ID NO. 4, shRNA having a percent identity of at least 80%, at least 81%, at least 82%, at least 83%, at least 84%, at least 85%, at least 86%, at least 87%, at least 88%, at
least 89%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, or more. In a preferred embodiment, the shRNA comprises SEQ ID NO:1; SEQ ID
NO:2; SEQ ID NO:3; or SEQ ID NO:4.

in another aspect, the at least one encoded genetic element comprises a microrna having at least 80%, at least 81%, at least 82%, at least 83%, at least 84%, at least 85%,
at least 86%, at least 87%, at least 88%, at least 89%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, or more percent identity to: 5, SEQ ID
NO; 6, SEQ ID NO; 7 in SEQ ID NO; 8 is SEQ ID NO; 9, SEQ ID NO; or SEQ ID NO 10. In a preferred embodiment, the microRNA comprises SEQ ID NO 5; 6, SEQ ID NO; 7, SEQ
ID NO; 8 in SEQ ID NO; 9, SEQ ID NO; or SEQ ID NO 10.



In embodiments, the viral vector includes any vector that can efficiently transduce small RNAs. In some embodiments, the viral vector is a lentiviral vector. In other
embodiments, the viral vector is an adeno-associated virus (AAV) vector.

In another aspect, the viral vector comprises a second encoded genetic element. In embodiments, the second genetic element comprises at least one cytokine or
chemokine. In embodiments, the at least one cytokine is selected from: IL-18, TNF-alpha, interferon-gamma, IL-1, IL-2, IL-15, IL-17 and IL-12. In an embodiment, at least
one chemokine is a CC chemokine, a CXC chemokine, a CX3 chemokine, or an XC chemokine. In a further embodiment, at least one chemokine is CC chemokine
RANTES.

In another aspect, a lentiviral vector system for expressing a lentiviral particle is provided. The system includes a lentiviral vector for expressing at least one envelope
plasmid of an envelope protein optimized for infecting a cell; and at least one helper plasmid for expressing gag, pol and rev genes. When the lentiviral vector, the at least
one envelope plasmid, and the at least one helper plasmid are transfected into a packaging cell, lentiviral particles are produced by the packaging cell. In embodiments,
the lentiviral particle is capable of infecting a target cell and inhibiting an enzyme involved in the mevalonate pathway in the target cell. In an embodiment, the enzyme
involved in the mevalonate pathway is FDPS. In an embodiment, the lentiviral vector system comprises a first helper plasmid for expressing the gag and pol genes, and a
second helper plasmid for expressing the rev gene. In embodiments, it is preferred that the envelope protein is optimized for infecting a target cell. In embodiments, the
target cell is a cancer cell. In other embodiments, the target cell is a cell infected with an infectious disease.

Cancer treatment

The compositions and methods provided herein are useful for treating cancer. The cell, tissue or target may be a cancerous cell, a cancerous tissue, or a subject or
patient diagnosed or at risk of developing a disease or condition. In certain aspects, the cell may be an epithelial cell, an endothelial cell, a mesothelial cell, a glial cell, a
stromal cell or a mucosal cell. The cancer cell population can include, but is not limited to, brain, neuronal, blood, endometrial, meninges, esophageal, lung,
cardiovascular, liver, lymph, breast, bone, connective tissue, fat, retina, thyroid, gland, adrenal, pancreas, stomach, intestine, kidney, bladder, colon, prostate, uterus, ovary,
cervix, testis, spleen, skin, smooth muscle, cardiac muscle, or striated muscle cells. In another aspect, the cancer includes, but is not limited to, astrocytoma, acute
myelogenous leukemia, anaplastic large cell ymphoma, acute lymphocytic leukemia, angiosarcoma, B-cell lymphoma, burkitt's lymphoma, breast cancer, bladder cancer,
head and neck cancer, cervical cancer, chronic lymphocytic leukemia, chronic myelogenous leukemia, colorectal cancer, endometrial cancer, esophageal squamous cell
carcinoma, ewing's sarcoma, fibrosarcoma, glioma, glioblastoma, gastrinoma, gastric cancer, hepatoblastoma, hepatocellular carcinoma, kaposi's sarcoma, hodgkin's
lymphoma, laryngeal squamous cell carcinoma, laryngeal cancer, leukemia, leiomyosarcoma, lipoma, liposarcoma, melanoma, mantle cell lymphoma, medulloblastoma,
mesothelioma, myxofibrosarcoma, myeloid leukemia, mucosa-associated lymphoid tissue B-cell lymphoma, multiple myeloma, high risk myelodysplastic syndrome,
nasopharyngeal carcinoma, neuroblastoma, neurofibroma, high-grade non-hodgkin's lymphoma, lung cancer, non-small cell lung cancer, ovarian cancer, esophageal
cancer, osteosarcoma, pancreatic cancer, pheochromocytoma, prostate cancer, renal cell carcinoma, retinoblastoma, rhabdomyosarcoma, salivary gland tumor, schwann
cell tumor, small cell lung cancer, head and neck squamous cell carcinoma, testicular tumor, thyroid cancer, urothelial cancer, and wilm's tumor.

The compositions and methods provided herein are also useful for treating NSCLC (non-small cell lung cancer), pediatric malignancies, cervical and other tumors caused
or facilitated by Human Papillomavirus (HPV), melanoma, barrett's esophagus (premalignant syndrome), adrenal and skin cancers, and autoimmune, neoplastic skin
diseases.

Infectious diseases

The compositions and methods disclosed herein are useful for treating infectious diseases. The term "infectious disease" includes any disease caused by an infectious
agent. "infectious agent" includes any exogenous pathogen, including but not limited to bacteria, fungi, viruses, mycoplasma and parasites. Infectious agents that can be
treated with the compositions provided by the present disclosure include any art-recognized infectious organism that causes disease in an animal, including organisms
such as bacteria of gram-negative or gram-positive cocci or bacilli, DNA and RNA viruses, including but not limited to DNA viruses such as papilloma viruses,
parvoviruses, adenoviruses, herpes viruses, and vaccinia viruses, and RNA viruses such as arenaviruses, coronaviruses, rhinoviruses, respiratory syncytial viruses,
influenza viruses, picornaviruses, paramyxoviruses, reoviruses, retroviruses, and rhabdoviruses. Examples of fungi that can be treated with the compositions and
methods of the present disclosure include fungi that are mold or yeast-like growths, including, for example, fungi that cause diseases such as tinea, histoplasmosis,
blastomycosis, aspergillosis, cryptococcosis, sporotrichosis, coccidioidomycosis, paracoccidioidomycosis, and candidiasis. The compositions and methods provided
herein are useful for treating parasitic infections, including but not limited to infections caused by somatic tapeworms, blood flukes, tissue roundworms, amoeba and
plasmodium, trypanosomes, leishmania and toxoplasma species.



Method for activation of GD T cells

Provided herein are compositions and methods for activating GD T cells in an individual, and methods for treating tumors and infectious diseases. For example, in
embodiments, the compositions and methods provided herein can be used in methods of treating all known cancers, as activated GD T cells contain natural mechanisms
for tumor immune surveillance (see, e.g., pauza et al 2014 Frontiers in immunol.5. Also, in embodiments, the compositions and methods provided herein are useful for
treating infectious diseases, including but not limited to flavivirus, influenza virus, human retrovirus, mycobacteria, plasmodium and various other viral, fungal and
bacterial infections. (see, e.g., pauza and Cairo,2015 Cell Immunol.296 (1).

Typically, the vector system is administered to an individual to transfect or transduce a target cell population with the disclosed constructs to decrease expression of
FDPS, and in other embodiments, to increase expression of chemokines or cytokines. Administration and transfection/transduction may occur in vivo or ex vivo, with the
transfected cells subsequently administered back to the subject in the latter case.

Administration of the disclosed vectors and transfection or transduction of the disclosed constructs into cells of a subject results in decreased expression of FDPS,
increased expression of cytokines or chemokines, accumulation of IPP, and in many cases, a decrease in the growth rate of genetically modified tumor cells. All of these
features work together to activate and co-localize GD T cells to the tumor or site of infection.

The disclosed methods may also increase the ability of NK cells to recognize and destroy tumor cells and/or infected cells. Crosstalk (crosstalk) between GD T cells and
NK cells is an important aspect of the regulation of immune and inflammatory responses. In addition, GD T cells are known to initiate dendritic cell maturation, recruit B
cells and macrophages, and participate in various cytolytic activities, such as secretion of interferon-gamma and TNF-alpha.

In embodiments, the disclosed compositions and methods provided herein include forms of gene therapy for activating GD T cells at the pathological site of a tumor or
infectious disease. In one aspect, the compositions and methods provided herein activate GD T cells and support their proliferative, differentiation, and functional
capacity by promoting the production of specific cytokines required for cytolytic activity that can kill cancer cells or treat infectious diseases.

In embodiments, the gene therapy sequence (e.g., FDPS shRNA) is carried by a therapeutic vector, including but not limited to a viral vector, such as a lentivirus or adeno-
associated virus, although other viral vectors may also be suitable. Gene therapy constructs may also be delivered in the form of DNA or RNA, including but not limited to
plasmid forms. In embodiments, the disclosed gene therapy constructs may also be delivered in the form of protein-nucleic acid complexes or lipid-nucleic acid
complexes and mixtures of these agents. For example, the protein-nucleic acid complex may comprise the nucleic acid of interest in a complex with a cationic peptide
such as lysine and arginine. The lipid-nucleic acid complex may comprise lipid emulsions, micelles, liposomes and/or mixtures of neutral and cationic lipids, such as
DOTMA, DOSPA, DOTAP and DMRIE.

In embodiments, the therapeutic vector may comprise a single construct or at least two, at least three, at least four, or at least five different constructs. When more than
one construct is present in the vector, the constructs may be identical, or they may be different. For example, the constructs may differ in their promoters, the presence or
absence of integrational elements, and/or their sequences. In some embodiments, the therapeutic vector will comprise at least one construct encoding a small RNA
capable of knocking down FDPS expression. In embodiments, the therapeutic vector will also encode specific cytokines and/or chemokines, including but not limited to
TNF- q, interferon-vy, IL-1, IL-2, IL-15, IL-17, IL-18, or IL-12. In some embodiments, a single construct can encode a small RNA capable of knocking down the expression of
FDPS and specific cytokines or chemokines, including but not limited to TNF- q, interferon-y, IL-1, IL-2, IL-15, IL-17, IL-18, or IL-12.

In embodiments, the viral vector may introduce a nucleic acid construct that integrates into the host chromosome. Alternatively, transient delivery vectors can be used to
prevent chromosomal integration and limit the longevity of gene therapy constructs.

In embodiments, the disclosed constructs and vectors comprise short homologous region RNAs ("shrnas"), micrornas ("mirnas"), or sirnas capable of reducing or
knocking-down expression of FDPS and/or geranyl pyrophosphate synthase ("GPPS") and/or farnesyl transferase ("FT") genes. By down-regulating these genes that
control steroid and isoprenoid synthesis, levels of isopentenyl pyrophosphate ("IPP") are increased. Elevation and accumulation of IPP is a known mechanism to increase
GD T cell activation. Furthermore, down-regulation of these pyrophosphate synthase genes eliminates important negative regulators of inflammatory body function,
which in turn leads to increased expression of cytokines important for GD T cell activation and effector cell function.

In embodiments, the disclosed constructs are regulated by specific promoters capable of producing interleukin-2 and/or interleukin-15 to maintain GD T cell proliferation.
In addition, the disclosed constructs can be regulated by specific promoters, capable of producing interleukin-1 g and/or interleukin-18 and/or interferon- y, required for



GD T cell differentiation and for obtaining all effector cell functions. Desirable effector cell functions include the ability to direct cytotoxic cell killing of tumors and/or
infected cells, the ability to secrete beneficial cytokines and/or chemokines, the ability to increase expression of NK receptors required to recognize cancer or infected
cells, and the ability to increase expression of Fc receptors required for binding of targeting antibodies to co-localize GD T cells with cancer or infected cell targets.

In embodiments, the disclosed methods activate GD T cells, resulting in an indirect effect of increased ability of NK cells to attack and destroy cancer, tumor, or infected
cells. Activation of NK cells requires stimulation of GD T cell proliferation and differentiation, and expression of a 4-1BBL co-stimulatory ligand, which is required for
coordination with the 4-1BB co-stimulatory receptor on NK cells. This form of crosstalk is believed to be an important mechanism for activating NK cells and is achieved
herein through the action of the disclosed methods and compositions.

On the other hand, cross-talk between GD T cells and NK cells is an important mechanism to eliminate inflammatory dendritic cells accumulated in diseased tissues.
Separately, neither GD T cells nor NK cells can destroy dendritic cells, but once the above cross-talk interaction occurs, NK cells are altered to produce cytotoxicity to
inflammatory dendritic cells. This immune-regulatory mechanism depends on the strong activation and proliferation of GD T cells.

In embodiments, the disclosed methods for activating GD T cells further comprise the step of inhibiting pathological inflammatory responses, which may include cell
proliferation leading to atherosclerosis, chronic immune activation that stimulates tumor growth, autoimmune diseases, including psoriasis and other manifestations in
the epidermis, inflammatory diseases of the central nervous system, arthritis, and other diseases of unregulated immune response.

In embodiments, the therapeutic carrier is administered concurrently with an aminobisphosphonate drug (ABP) drug to achieve synergistic activation of y 6 T cells.
Synergy may allow alternating, varying or reduced doses of ABP, and may reduce adverse reactions to ABP, including acute inflammatory reactions and chronic diseases.

Constructs for GD T cell activation

Inhibition of FDPS leads to IPP accumulation, leading to activation of V 2+ GD T cells and expression of IL-18, which is also important in activating GD T cells. Inhibition
of farnesyl transferase results in a reduction in prenylation of the protein. The disclosed constructs can be transfected or transduced into specific target cells, such as
tumor cells or infected cells, where they can express RNA sequences (i.e., sSIRNA, shRNA or microRNA) that will inhibit translation of FDPS and encode and express
cytotoxic cytokines or chemokines.

Disclosed herein are constructs for reducing expression of FDPS and/or FT, increasing expression of cytokines, and increasing expression of chemokines, including
RANTES. For example, in some embodiments, the construct can encode interferon-gamma, IL-1, IL-2, IL-15, IL-17, IL-18, or IL-12.

The expression of cytokines and chemokines, such as those listed above, will result in the local cytotoxic destruction of tumor cells or cells infected with pathogenic
organisms. Thus, expression of these constructs by tumor cells or infected cells will produce unwanted cells that assist in their own destruction.

Likewise, if the disclosed constructs are expressed in tumor cells or infected cells, decreasing the expression of FDPS and FT will result in activation and recruitment of
GD T cells to the tumor site or site of cell infection. Increasing the expression of RANTES will further attract GD T cells to the expected tissue location. Because GD T cells
can kill a wide range of tumors of epithelial origin as well as many leukemias and lymphomas, and are also capable of producing high levels of the anti-tumor cytokine
IFN y, recruitment of GD T cells to the tumor site can be a particularly effective means of inducing anti-tumor immunity.

The reduced expression of FDPS can be achieved by shRNA, microrna, siRNA or other methods known in the art. For example, according to SEQ ID NO: 1. 2,3 or 4, or
variants thereof, can be used in the disclosed constructs and methods, this example is not limiting. The coding regions for RNA for reducing expression of FDPS and FT,
and the coding regions for cytokines and chemokines may be in the same construct or on different constructs.

A classical approach for the production of recombinant polypeptides or gene regulatory molecules comprising small RNAs is the use of stable expression constructs.
These constructs are based on chromosomal integration of a transduced expression plasmid (or at least a portion thereof) into the genome of a host cell, short-term
plasmid transfection or a non-integrating viral vector with a limited half-life. The sites of gene integration are generally random, and the number and proportion of genes
integrated at any particular site is generally unpredictable; similarly, non-integrating plasmids or viral vectors also produce nuclear DNA, but these materials often lack
sequences required for DNA replication and continuous maintenance. Thus, constructs relying on chromosomal integration result in permanent maintenance of the
recombinant gene, which may exceed the treatment interval.



An alternative to stable expression constructs for gene expression is transient expression constructs. Expression of the latter gene expression constructs is based on
non-integrated plasmids, and thus expression is often lost when cells undergo division or the plasmid vector is disrupted by endogenous nucleases.

The disclosed constructs are preferably episomal constructs that are transiently expressed. Episomal constructs degrade or dilute over time such that they do not
permanently alter the genome of the subject nor integrate them into the chromosome of the target cell. Episomal replication processes typically involve host cell
replication machinery and viral trans-acting factors.

Avoiding chromosomal integration reduces certain barriers to gene delivery in vivo. However, even integration-defective constructs can have background frequency of
integration, and any DNA molecule can find rare homologies for recombination with host sequences; however, these integration rates are very rare and often of no clinical
significance.

Thus, in some embodiments, the disclosed vectors support active gene and/or small RNA delivery over a period of about 1, about 2, about 3, about 4, about 5, about 6,
about 7, about 8, about 9, about 10, about 11, or about 12 weeks. In some embodiments, the disclosed vectors support active gene and/or small RNA delivery over a
period of about T month, 2 months, 3 months, 4 months, 5 months, 6 months, 7 months, 8 months, 9 months, 10 months, 11 months, 12 months or more. Any
combination of these time periods may also be used in the methods of the invention, for example 1 month and 1 week, or 3 months and 2 weeks.

However, in some embodiments, the construct comprises an integration element dependent on the retroviral integrase gene such that the construct is integrated into the
chromosome of the subject. Reverse transcription and transposition are additional examples of mechanisms by which mobile genetic elements integrate or insert into
chromosomes. Plasmids can integrate into chromosomes by recombination, and gene editing techniques (including CRISPR and TALENS) utilize guide RNA sequences
and alter chromosomal loci through gene conversion mechanisms.

The construct may contain specific promoters for expression of cytokines involved in maintaining GD T cells (i.e., IL-2, IL-7, IL-17, and IL-15). For example, promoters that
may be incorporated into the disclosed constructs include, but are not limited to, TATA-box promoters, cpG-box promoters, CCAAT-box promoters, TTGACA-box
promoters, BRE-box promoters, INR-box promoters, AT-based promoters, CG-based promoters, ATCG-compact promoters, ATCG-balanced promoters, medium ATCG-
promoters, low AT promoters, low CG promoters, AT-spike promoters, and CG-spike promoters. Referring to Gagniuc and lonescu-Tirgovist, eukaryotic genomes can
display up to 10 general classes of gene promoters (Eukaryotic genes mass exclusion up to 10 genetic classes of gene promoters), BMC GENOMICS 13 (2012).

Therapeutic vectors

The constructs may be delivered by known transfection and/or transduction vectors, including but not limited to lentiviral vectors, adeno-associated viruses, poxviruses,
herpesvirus vectors, protein and/or lipid complexes, liposomes, micelles, and the like.

The viral vector can preferentially target the cell type (i.e., tumor cell or bone marrow cell) that can be used in the disclosed methods. Due to the specific viral envelope-
host cell receptor interactions and the viral mechanisms of gene expression, viral vectors can be used to transduce genes into target cells. As a result, viral vectors have
been used as vehicles for gene transfer into many different cell types, including whole embryos, fertilized eggs, isolated tissue samples, in situ tissue targets, and
cultured cell lines. The ability to introduce and express foreign genes in cells can be used for studies of gene expression, elucidation of cell lines and the potential to
provide therapeutic intervention, such as gene therapy, induction of somatic reprogramming of pluripotent stem cells, and various types of immunotherapy. Viral
components from viruses such as papovaviridae (e.g., bovine papilloma virus or BPV) or herpesviridae (e.g., epstein Barr virus or EBV) or hepadnaviridae (e.g., hepatitis b
virus or HBV) or poxvirus vectors including vaccinia can be used in the disclosed vectors.

Lentiviral vectors are a preferred type of vector for the disclosed compositions and methods, but the disclosure is not particularly limited to lentiviral vectors. Lentiviruses
are a class of viruses that can deliver large amounts of viral nucleic acid into a host cell. Lentiviruses are characterized by their unique ability to infect/transduce non-
dividing cells, and upon transduction, lentiviruses integrate their nucleic acids into the chromosome of the host cell.

Infectious lentiviruses have three major genes, gag, pol, and eny, which encode virulence proteins, and two regulatory genes, including tat and rev. Depending on the
particular serotype and virus, there may be additional helper genes encoding proteins involved in regulating, synthesizing and/or processing viral nucleic acid and other
replication functions.

In addition, lentiviruses contain a Long Terminal Repeat (LTR) region, which can be about 600nt long. The LTR may be segmented into U3, R and U5 regions. The LTRs can
mediate retroviral DNA integration into the host chromosome through the action of integrases. Alternatively, the LTR may be used to circularize viral nucleic acid in the



absence of a functional integrase.

Viral proteins involved in the early stages of lentivirus replication include reverse transcriptase and integrase. Reverse transcriptase is a virally encoded RNA-dependent
DNA polymerase. The enzyme uses the viral RNA genome as a template for the synthesis of complementary DNA copies. Reverse transcriptase also has rnase H activity
to destroy the RNA template. Integrase binds host DNA and viral cDNA produced by reverse transcriptase. Integrase the LTR is treated prior to insertion of the viral
genome into the host DNA. Tat acts as a transactivator during transcription to enhance initiation and extension. The rev response element functions post-
transcriptionally, regulating mRNA splicing and transport to the cytoplasm.

Typically, viral vectors comprise glycoproteins, and various glycoproteins can provide specific affinities. For example, VSVG peptides can increase transfection into bone
marrow cells. Alternatively, the viral vector may also have a targeting moiety, such as an antibody, attached to its capsid peptide. The targeting antibody may be specific
for an antigen that is overexpressed on tumors, such as HER-2, PSA, CEA, M2-PK, and CA19-9.

Other viral vector specificities are also known in the art and can be used to target specific cell populations. For example, poxvirus vectors target macrophages and
dendritic cells.

Lentiviral vector system

Lentivirus virions (particles) are expressed from a vector system that encodes essential viral proteins to produce virions (viral particles). There is at least one vector
comprising a nucleic acid sequence encoding a lentiviral pol protein necessary for reverse transcription and integration, operably linked to a promoter. In another
embodiment, the pol protein is expressed from multiple vectors. Vectors also exist that contain a nucleic acid sequence encoding a lentiviral gag protein necessary for
the formation of a viral capsid operably linked to a promoter. In one embodiment, the gag nucleic acid sequence is located on a different vector than at least some of the
pol nucleic acid sequences. In another embodiment, the gag nucleic acid is located on a separate vector from all pol nucleic acid sequences encoding the pol protein.

Many modifications can be made to the vector which are used to generate particles to further minimize the chance of obtaining wild type revertants. These include, but
are not limited to, deletion of the U3 region of the LTR, tat deletion and Matrix (MA) deletion.

gag, poi and env vectors do not contain nucleotides of the lentiviral genome that package lentiviral RNA, called lentiviral packaging sequences.

The particle-forming vector preferably does not contain nucleic acid sequences from the lentiviral genome expressing the envelope protein. Preferably, a separate vector
containing a nucleic acid sequence encoding an envelope protein operably linked to a promoter is used. The env vector also does not contain a lentiviral packaging
sequence. In one embodiment, the env nucleic acid sequence encodes a lentivirus envelope protein.

In another embodiment, the envelope protein is not from a lentivirus, but from a different virus. The resulting particles are referred to as pseudoparticles. By appropriate
selection of the envelope, almost any cell can be "infected". For example, env genes encoding envelope proteins targeting the endocytic compartment can be used, such
as the genes of the following viruses: influenza virus, VSV-G, alphavirus (simmerk forest virus, sindbis virus), arenavirus (lymphocytic choriomeningitis virus), flavivirus
(tick-borne encephalitis virus, dengue virus, hepatitis ¢ virus, GB virus), rhabdovirus (vesicular stomatitis virus, rabies virus), paramyxovirus (mumps or measles) and
orthomyxovirus (influenza virus). Other envelopes that may preferably be used include those from Moloney leukemiSup>A viruses such as MLV-E, MLV-A and GALV. When
the host cell is a primary cell, the latterAn envelope is particularly preferred. Other envelope proteins may be selected depending on the desired host cell. For example,
targeting specific receptors such as dopamine receptors can be used for brain delivery. Another target may be vascular endothelium. These cells can be targeted using a
filovirus envelope. For example, ebola virus GP becomes GP and GP through post-transcriptional modification 5 A glycoprotein. In another embodiment, different lentiviral

capsids with pseudotyped envelopes may be used (e.g., FIV or SHIV [ U.S. Pat. No. 5,654,195 ]]). The SHIV pseudotype vector can be easily used in animal models, such
as monkeys.

As detailed herein, lentiviral vector systems typically include at least one helper plasmid comprising at least one of the gag, pol, or rev genes. Each of the gag, pol and rev
genes may be provided on a separate plasmid, or one or more genes may be provided together on the same plasmid. In one embodiment, the gag, pol and rev genes are
provided on the same plasmid (e.g., fig. 2). In another embodiment, the gag and pol genes are provided on a first plasmid and the rev gene is provided on a second
plasmid (e.g., fig. 3). Thus, both 3-vector and 4-vector systems can be used to produce lentiviruses, as described in the examples section and elsewhere herein. The
therapeutic vector, the envelope plasmid and at least one helper plasmid are transfected into a packaging cell line. A non-limiting example of a packaging cell line is the



293T/17HEK cell line. When the therapeutic vector, the envelope plasmid and at least one helper plasmid are transfected into a packaging cell ling, lentiviral particles are
ultimately produced.

In another aspect, a lentiviral vector system for expressing a lentiviral particle is disclosed. The system comprises a lentiviral vector as described herein; an envelope
plasmid for expressing an envelope protein optimized for infecting a cell; and at least one helper plasmid for expressing the gag, pol and rev genes, wherein lentiviral
particles are produced by the packaging cell line when the lentiviral vector, the envelope plasmid and the at least one helper plasmid are transfected into the packaging
cell line, wherein the lentiviral particles are capable of inhibiting the production of chemokine receptor CCR5 or are capable of targeting HIV RNA sequences.

In another aspect, and as detailed in fig. 2, a lentiviral vector (which is also referred to herein as a therapeutic vector) can comprise the following elements: hybrid 5' Long
terminal repeat (RSV/5' LTR) (SEQ ID NOS: 11-12), psi sequence (RNA packaging site) (SEQ ID NO: 13), RRE (Rev-response element) (SEQ ID NO: 14), cPPT (polypurine
tract) (SEQ ID NO: 15), H1 promoter (SEQ ID NO: 16), FDPS shRNA (SEQ ID NO:1,2,3, 4), woodchuck post-transcriptional regulatory element (WPRE) (SEQ ID NO: 17) and 3'
delta LTR (SEQ ID NO: 18). In another aspect, sequence variation by substitution, deletion, addition, or mutation can be used to modify the sequence references herein.

In another aspect, as detailed herein, helper plasmids have been designed to include the following elements: the CAG promoter (SEQ ID NO: 19); HIV component gag
(SEQ ID NO: 20); HIV component pol (SEQ ID NO: 21); HIV Int (SEQ ID NO: 22); HIV RRE (SEQ ID NO: 23); and HIV Rev (SEQ ID NO: 24). In another aspect, the helper
plasmids may be modified to include a first helper plasmid for expressing the gag and pol genes, and a second and separate plasmid for expressing the rev gene. In
another aspect, sequence variations by substitution, deletion, addition, or mutation can be used to modify the sequence references herein.

On the other hand, as detailed herein, the envelope plasmid is designed to include the following elements from left to right: RNA polymerase Il promoter (CMV) (SEQ ID
NO: 25) and vesicular stomatitis virus G glycoprotein (VSV-G) (SEQ ID NO: 26). In another aspect, sequence variations by substitution, deletion, addition, or mutation can
be used to modify the sequence references herein.

In another aspect, plasmids used for lentiviral packaging can be modified with similar elements, and intron sequences can be removed without loss of vector function.
For example, the following elements may be substituted for similar elements in a plasmid containing the packaging system: elongation factor-1 (EF-1), phosphoglycerate
kinase (PGK) and ubiquitin C (UbC) promoters may be substituted for the CMV or CAG promoters. SV40 polyA and bGH polyA can replace rabbit beta globulin polyA. The
HIV sequences in the helper plasmids can be constructed from different strains or clades of HIV. The VSV-G glycoprotein may be substituted with a membrane
glycoprotein of: feline endogenous virus (RD 114), gibbon Ape Leukemia Virus (GALV), rabies virus (FUG), lymphocytic choriomeningitis virus (LCMV), fowl plague
influenza virus type A (FPV), ross river alphavirus (RRV), murine leukemia virus T0A1 (MLV) or Ebola virus (EboV).

Notably, lentiviral packaging systems are commercially available (e.g., the Lenti-vpak packaging kit from OriGene technology, inc. of Rockville, md.) and may also be
designed as described herein. Furthermore, it is within the skill of the art to substitute or modify aspects of a lentiviral packaging system to improve any number of
relevant factors, including the efficiency of production of lentiviral particles.

Dosage and formulation

The disclosed vectors allow for short, medium, or long term expression of a gene or sequence of interest and episomal maintenance of the disclosed vectors. Thus, the
dosage regimen may vary depending upon the condition being treated and the method of administration.

In one embodiment, the transduction vector may be administered to a subject in need thereof at different doses. In particular, a subject may be administered
approximately = 10 6 One infectious dose (where 1 dose is required on average to transduce 1 target cell). More specifically, about = 10 can be administered to the

subject 7 About.gtoreq.10 8 About.gtoreq.10 %0r about.gtoreq.10 10 |ndividual infectious dose, or any number of doses between these values. The upper limit of the
transduction vector dose will be determined for each disease indication and will depend on the toxicity/safety profile of each individual product or product batch.

In addition, the vectors of the present disclosure may be administered periodically, for example, once or twice a day, or any other suitable period of time. For example, the
vector may be administered to a subject in need thereof once a week, once every other week, once every three weeks, once a month, once every three months, every six
months, every nine months, once a year, every eighteen months, every two years, every thirty months, or once every three years.

In one embodiment, the disclosed vectors are administered as a pharmaceutical composition. In some embodiments, the pharmaceutical compositions comprising the
disclosed carriers can be formulated into a variety of dosage forms, including but not limited to nasal, pulmonary, oral, topical, or parenteral dosage forms for clinical use.



Each dosage form may contain various solubilizers, disintegrants, surfactants, fillers, thickeners, binders, diluents such as wetting agents or other pharmaceutically
acceptable excipients. Pharmaceutical compositions containing the carrier may also be formulated for injection, insufflation, infusion or intradermal exposure. For
example, injectable formulations can comprise the disclosed carriers in aqueous or non-aqueous solutions at a suitable pH and tonicity.

The disclosed vectors can be administered to a subject by direct injection into a tumor site or infection site. In some embodiments, the vector may be administered
systemically. In some embodiments, the carrier may be administered to the tissue immediately surrounding the tumor or infection site through a guiding cannula.

The disclosed carrier compositions can be administered using any pharmaceutically acceptable method, e.g., intranasal, buccal, sublingual, oral, rectal, ocular, parenteral
(intravenous, intradermal, intramuscular, subcutaneous, intraperitoneal), pulmonary, intravaginal, topical (locally), topical (topically), topical after scarification, mucosal
administration, by aerosol, in a semi-solid medium such as agarose or gelatin, or by oral or nasal spray formulation.

In addition, the disclosed carrier compositions can be formulated into any pharmaceutically acceptable dosage form, such as solid dosage forms, tablets, pills, lozenges,
capsules, liquid dispersions, gels, aerosols, pulmonary aerosols, nasal aerosols, ointments, creams, semi-solid dosage forms, solutions, emulsions, and suspensions.
Further, the composition may be a controlled release formulation, a sustained release formulation, an immediate release formulation, or any combination thereof. In
addition, the composition may be a transdermal delivery system.

In some embodiments, the pharmaceutical composition comprising the carrier may be formulated into a solid dosage form for oral administration, and the solid dosage
form may be a powder, a granule, a capsule, a tablet or a pill. In some embodiments, the solid dosage form may include one or more excipients, such as calcium
carbonate, starch, sucrose, lactose, microcrystalline cellulose, or gelatin. In addition, solid dosage forms may include, in addition to excipients, lubricants, such as talc or
magnesium stearate. In some embodiments, the oral dosage form may be an immediate release or a modified release form. Modified release dosage forms include
controlled or extended release, enteric release, and the like. Excipients used in modified release dosage forms are well known to those of ordinary skill in the art.

In a further embodiment, the pharmaceutical composition comprising the carrier may be formulated in a sublingual or buccal dosage form. Such dosage forms include
sublingual tablets or solution compositions for sublingual administration, and buccal tablets placed between the cheek and gums.

In some embodiments, the pharmaceutical composition comprising the carrier may be formulated as a nasal dosage form. The dosage forms of the present invention
comprise solutions, suspensions and gel compositions for nasal delivery.

In some embodiments, the pharmaceutical composition comprising the carrier may be formulated in a liquid dosage form for oral administration, such as a suspension,
emulsion or syrup. In some embodiments, the liquid dosage form may include various excipients such as a humectant, a sweetener, an aromatic agent, or a preservative,
in addition to conventional simple diluents such as water and liquid paraffin. In particular embodiments, the composition comprising the carrier may be formulated as
appropriate for administration to a pediatric patient.

In some embodiments, the pharmaceutical composition may be formulated for parenteral administration, such as a sterile aqueous solution, suspension, emulsion, non-
aqueous solution, or suppository. In some embodiments, the solution or suspension may include propylene glycol, polyethylene glycol, vegetable oils such as olive oil, or
injectable esters such as ethyl oleate.

The dosage of the pharmaceutical composition may vary depending on the body weight, age, sex, administration time and mode, excretion rate and severity of disease of
a patient.

In some embodiments, treatment of cancer is achieved by direct injection of the disclosed vector constructs into a tumor using a needle or an intravascular cannula. In
some embodiments, the disclosed vectors are administered into the cerebrospinal fluid, blood or lymphatic circulation by intravenous or arterial cannulation or injection,
intradermal delivery, intramuscular delivery, or injection into a drainage organ (organ) near the site of disease.

The following examples are given to illustrate the invention. It is to be understood, however, that the invention is not limited to the specific conditions or details described
in these examples. All printed publications cited herein are specifically incorporated by reference.

Examples

Example 1 development of a Lentiviral vector System



Lentiviral vector systems were developed as summarized in FIG. 4 (circularized form). Lentiviral particles were produced in 293T/17HEK cells (purchased from American
Type Culture Collection, manassas, va.) after transfection with therapeutic vectors, envelope plasmids and helper plasmids. Transfection of 293T/17HEK cells producing
functional viral particles the reagent poly (ethylenimine) (PEI) was used to increase the efficiency of plasmid DNA uptake. Plasmids and DNA were initially added
separately to serum-free medium in a ratio of 3:1 (mass ratio of PEI to DNA). After 2-3 days, the cell culture medium is collected and the lentiviral particles are purified by
high speed centrifugation and/or filtration followed by anion exchange chromatography. The concentration of lentiviral particles can be expressed in transduction units
per ml (TU/ml). Determination of TU was done by measuring HIV p24 levels in culture (p 24 protein incorporated into lentiviral particles), by quantitative PCR to measure
viral DNA copy number per cell, or by infecting cells and using light (if the vector encodes a luciferase or fluorescent protein marker).

As described above, a 3-vector system (i.e., a 2-vector lentiviral packaging system) was designed for the production of lentiviral particles. A schematic of the carrier
system is shown in figure 2. Briefly, and with reference to fig. 2, the topmost vector is the helper plasmid, which in this case includes Rev. The vector appearing in the
middle of FIG. 2 is an enveloped plasmid. The lowermost vector is a therapeutic vector, as described herein.

More specifically with reference to FIG. 2, the helper + Rev plasmid includes the CAG enhancer (SEQ ID NO: 27); the CAG promoter (SEQ ID NO: 19); the chicken beta actin
intron (SEQ ID NO: 28); HIV gag (SEQ ID NO: 20); HIV Pol (SEQ ID NO: 21); HIV Int (SEQ ID NO: 22); HIV RRE (SEQ ID NO: 23); HIV Rev (SEQ ID NO: 24); and rabbit beta
globin poly A (SEQ ID NO: 29).

The envelope plasmid includes the CMV promoter (SEQ ID NO: 25); beta-globin intron (SEQ ID NO: 30); VSV-G (SEQ ID NO: 28); and rabbit beta globin poly A (SEQ ID NO:
31).

A2-vector lentiviral packaging system containing helper (+ Rev) and envelope plasmids was synthesized.
Materials and methods:

construction of helper plasmids: helper plasmids were constructed by initial PCR amplification of DNA fragments from pNL4-3HIV plasmid (NIH Aids reagent project)
containing Gag, pol and integrase genes. Primers were designed to amplify fragments with EcoRI and Notl restriction sites, which can be used to insert the same sites in
the pCDNA3 plasmid (Invitrogen). The forward primer was (5-.

The sequence of Gag, pol, integrase fragment is shown below:

GAATTCATGAATTTGCCAGGAAGATGGAAACCAAAAATGATAGGGGGAATTGGAGGTTTTATCAAAGTAAGACAGTATGATCAGATACTCATAGAAATCTGCGGACATAAAGCTATAG
GTACAGTATTAGTAGGACCTACACCTGTCAACATAATTGGAAGAAATCTGTTGACTCAGATTGGCTGCACTTTAAATTTTCCCATTAGTCCTATTGAGACTGTACCAGTAAAATTAAAG
CCAGGAATGGATGGCCCAAAAGTTAAACAATGGCCATTGACAGAAGAAAAAATAAAAGCATTAGTAGAAATTTGTACAGAAATGGAAAAGGAAGGAAAAATTTCAAAAATTGGGCCT
GAAAATCCATACAATACTCCAGTATTTGCCATAAAGAAAAAAGACAGTACTAAATGGAGAAAATTAGTAGATTTCAGAGAACTTAATAAGAGAACTCAAGATTTCTGGGAAGTTCAAT
TAGGAATACCACATCCTGCAGGGTTAAAACAGAAAAAATCAGTAACAGTACTGGATGTGGGCGATGCATATTTTTCAGTTCCCTTAGATAAAGACTTCAGGAAGTATACTGCATTTAC
CATACCTAGTATAAACAATGAGACACCAGGGATTAGATATCAGTACAATGTGCTTCCACAGGGATGGAAAGGATCACCAGCAATATTCCAGTGTAGCATGACAAAAATCTTAGAGCCT
TTTAGAAAACAAAATCCAGACATAGTCATCTATCAATACATGGATGATTTGTATGTAGGATCTGACTTAGAAATAGGGCAGCATAGAACAAAAATAGAGGAACTGAGACAACATCTGT
TGAGGTGGGGATTTACCACACCAGACAAAAAACATCAGAAAGAACCTCCATTCCTTTGGATGGGTTATGAACTCCATCCTGATAAATGGACAG
TACAGCCTATAGTGCTGCCAGAAAAGGACAGCTGGACTGTCAATGACATACAGAAATTAGTGGGAAAATTGAATTGGGCAAGTCAGATTTATGCAGGGATTAAAGTAAGGCAATTAT
GTAAACTTCTTAGGGGAACCAAAGCACTAACAGAAGTAGTACCACTAACAGAAGAAGCAGAGCTAGAACTGGCAGAAAACAGGGAGATTCTAAAAGAACCGGTACATGGAGTGTAT
TATGACCCATCAAAAGACTTAATAGCAGAAATACAGAAGCAGGGGCAAGGCCAATGGACATATCAAATTTATCAAGAGCCATTTAAAAATCTGAAAACAGGAAAGTATGCAAGAATG
AAGGGTGCCCACACTAATGATGTGAAACAATTAACAGAGGCAGTACAAAAAATAGCCACAGAAAGCATAGTAATATGGGGAAAGACTCCTAAATTTAAATTACCCATACAAAAGGAA
ACATGGGAAGCATGGTGGACAGAGTATTGGCAAGCCACCTGGATTCCTGAGTGGGAGTTTGTCAATACCCCTCCCTTAGTGAAGTTATGGTACCAGTTAGAGAAAGAACCCATAATA
GGAGCAGAAACTTTCTATGTAGATGGGGCAGCCAATAGGGAAACTAAATTAGGAAAAGCAGGATATGTAACTGACAGAGGAAGACAAAAAGTTGTCCCCCTAACGGACACAACAAA
TCAGAAGACTGAGTTACAAGCAATTCATCTAGCTTTGCAGGATTCGGGATTAGAAGTAAACATAGTGACAGACTCACAATATGCATTGGGAATCATTCAAGCACAACCAGATAAGAGT
GAATCAGAGTTAGTCAGTCAAATAATAGAGCAGTTAATAAAAAAGGAAAAAGTCTACCTGGCATGGGTACCAGCACACAAAGGAATTGGAGGAAATGAACAAGTAGATAAATTGGTC
AGTGCTGGAATCAGGAAAGTACTATTTTTAGATGGAATAGATAAGGCCCAAGAAGAACATGAGAAATATCACAGTAATTGGAGAGCAATGGCTAGTGATTTTAACCTACCACCTGTAG
TAGCAAAAGAAATAGTAGCCAGCTGTGATAAATGTCAGCTAAAAGGGGAAGCCATGCATGGACAAGTAGACTGTAGCCCAGGAATATGGCAGCTAGATTGTACACATTTAGAAGGAA
AAGTTATCTTGGTAGCAGTTCATGTAGCCAGTGGATATATAGAAGCAGAAGTAATTCCAGCAGAGACAGGGCAAGAAACAGCATACTTCCTCTTAAAATTAGCAGGAAGATGGCCAG
TAAAAACAGTACATACAGACAATGGCAGCAATTTCACCAGTACTACAGTTAAGGCCGCCTGTTGGTGGGCGGGGATCAAGCAGGAATTTGGCATTCCCTACAATCCCCAAAGTCAAG



GAGTAATAGAATCTATGAATAAAGAATTAAAGAAAATTATAGGACAGGTAAGAGATCAGGCTGAACATCTTAAGACAGCAGTACAAATGGCAGTATTCATCCACAATTTTAAAAGAAA
AGGGGGG
ATTGGGGGGTACAGTGCAGGGGAAAGAATAGTAGACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAAATTCAAAATTTTCGGGTTTATTACAGGGAC
AGCAGAGATCCAGTTTGGAAAGGACCAGCAAAGCTCCTCTGGAAAGGTGAAGGGGCAGTAGTAATACAAGATAATAGTGACATAAAAGTAGTGCCAAGAAGAAAAGCAAAGATCAT
CAGGGATTATGGAAAACAGATGGCAGGTGATGATTGTGTGGCAAGTAGACAGGATGAGGATTAA(SEQ ID NO:34)

next, a DNA fragment containing Rev, RRE and rabbit beta globin poly A sequences with Xbal and Xmal flanking restriction sites was synthesized by the MWG operon. The
DNA fragment was then inserted into the plasmid at Xbal and Xmal restriction sites. The DNA sequence is shown below:

TCTAGAATGGCAGGAAGAAGCGGAGACAGCGACGAAGAGCTCATCAGAACAGTCAGACTCATCAAGCTTCTCTATCAAAGCAACCCACCTCCCAATCCCGAGGGGACCCGACAGGC
CCGAAGGAATAGAAGAAGAAGGTGGAGAGAGAGACAGAGACAGATCCATTCGATTAGTGAACGGATCCTTGGCACTTATCTGGGACGATCTGCGGAGCCTGTGCCTCTTCAGCTAC
CACCGCTTGAGAGACTTACTCTTGATTGTAACGAGGATTGTGGAACTTCTGGGACGCAGGGGGTGGGAAGCCCTCAAATATTGGTGGAATCTCCTACAATATTGGAGTCAGGAGCTA
AAGAATAGAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCA
GCAGAACAATTTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATC
AACAGCTCCTAGATCTTTTTCCCTCTGCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAAT
TTTTTGTGTCTCTCACTCGGAAGGACATATGGGAGGGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGCCATATGCTGGCTGCCATGAACAAAGG
TGGCTATAAAGAGGTCATCAGTATATGAAACAGCCCCCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTGACTTGAGGTTAGATTTTTTTTATATTTTGTTTTGTGTTATTTTTTTCT
TTAACATCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGATTTTTCCTCCTCTCCTGACTACTCCCAGTCATAGCTGTCCCTCTTCTCTTAT
GAAGATCCCTCGACCTGCAGCCCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTA
AAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCGGATCCGCATCTCAATTAGTCAGCAAC
CATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGC
CTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATT
TCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCAGCGGCCGCCCCGGG(SEQ ID NO:35)

finally, the CMV promoter of pcdna3.1 was replaced with the CAG enhancer/promoter and chicken B actin intron sequence. A DNA fragment containing the CAG
enhancer/promoter/intron sequence with Mlul and EcoRl flanking restriction sites was synthesized by the MWG operon. The DNA fragment was then inserted into the
plasmid at the Mlul and EcoRl restriction sites. The DNA sequence is shown below:

ACGCGTTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCC
CGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGACTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGT
ATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTC
ATCGCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGCAGCGATGG
GGGCGGGGGGGGGGGGGGCGCGCGCCAGGCGGGGCGGGGCGGGGCGAGGGGCGGGGCGGGGCGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGT
TTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCGGCGGGCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCGCGCCG
CCCGCCCCGGCTCTGACTGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTG
TAATTAGCGCTTGGTTTAATGACGGCTCGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTAAAGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGCTCGGGGGGTGCGTGCGTG
TGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGCGGGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCGGCCGG
GGGCGGTGCCCCGCGGTGCGGGGGGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCGGGCTGTAACCCCC
CCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGGGCGTGGCGCGGGGCTCGCCGTGCCGGGCGGGGGGTGGCGGCAGGTGGGGG
TGCCGGGCGGGGCGGGGCCGCCTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGCGGCGGCCCCGGAGCGCCGGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTAT
GGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGGCGCGGGCGAAGCGGTGCGGCGLCE
GCAGGAAGGAAATGGGCGGGGAGGGCCTTCGTGCGTCGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCGGGGCTGCCGCAGGGGGACGGCTGCCTTCGGGGGGGACGGGG
CAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGGAATTC(SEQ ID NO:36)

construction of VSV-G envelope plasmid:

the vesicular stomatitis indiana virus glycoprotein (VSV-G) sequence is synthesized from the MWG operon with flanking EcoRl restriction sites. The DNA fragment was
then inserted into the pcdna3.1 plasmid (invitrogen) at the EcoRl restriction site and the correct orientation was determined by sequencing using CMV-specific primers.



The DNA sequence is as follows:

GAATTCATGAAGTGCCTTTTGTACTTAGCCTTTTTATTCATTGGGGTGAATTGCAAGTTCACCATAGTTTTTCCACACAACCAAAAAGGAAACTGGAAAAATGTTCCTTCTAATTACC
ATTATTGCCCGTCAAGCTCAGATTTAAATTGGCATAATGACTTAATAGGCACAGCCTTACAAGTCAAAATGCCCAAGAGTCACAAGGCTATTCAAGCAGACGGTTGGATGTGTCATGC
TTCCAAATGGGTCACTACTTGTGATTTCCGCTGGTATGGACCGAAGTATATAACACATTCCATCCGATCCTTCACTCCATCTGTAGAACAATGCAAGGAAAGCATTGAACAAACGAAA
CAAGGAACTTGGCTGAATCCAGGCTTCCCTCCTCAAAGTTGTGGATATGCAACTGTG
ACGGATGCCGAAGCAGTGATTGTCCAGGTGACTCCTCACCATGTGCTGGTTGATGAATACACAGGAGAATGGGTTGATTCACAGTTCATCAACGGAAAATGCAGCAATTACATATGC
CCCACTGTCCATAACTCTACAACCTGGCATTCTGACTATAAGGTCAAAGGGCTATGTGATTCTAACCTCATTTCCATGGACATCACCTTCTTCTCAGAGGACGGAGAGCTATCATCCC
TGGGAAAGGAGGGCACAGGGTTCAGAAGTAACTACTTTGCTTATGAAACTGGAGGCAAGGCCTGCAAAATGCAATACTGCAAGCATTGGGGAGTCAGACTCCCATCAGGTGTCTGG
TTCGAGATGGCTGATAAGGATCTCTTTGCTGCAGCCAGATTCCCTGAATGCCCAGAAGGGTCAAGTATCTCTGCTCCATCTCAGACCTCAGTGGATGTAAGTCTAATTCAGGACGTTG
AGAGGATCTTGGATTATTCCCTCTGCCAAGAAACCTGGAGCAAAATCAGAGCGGGTCTTCCAATCTCTCCAGTGGATCTCAGCTATCTTGCTCCTAAAAACCCAGGAACCGGTCCTG
CTTTCACCATAATCAATGGTACCCTAAAATACTTTGAGACCAGATACATCAGAGTCGATATTGCTGCTCCAATCCTCTCAAGAATGGTCGGAATGATCAGTGGAACTACCACAGAAAG
GGAACTGTGGGATGACTGGGCACCATATGAAGACGTGGAAATTGGACCCAATGGAGTTCTGAGGACCAGTTCAGGATATAAGTTTCCTTTATACATGATTGGACATGGTATGTTGGAC
TCCGATCTTCATCTTAGCTCAAAGGCTCAGGTGTTCGAACATCCTCACATTCAAGACGCTGCTTCGCAACTTCCTGATGATGAGAGTTTATTTTTTGGTGATACTGGGCTATCCAAAA
ATCCAATCGAGCTTGTAGAAGGTTGGTTCAGTAGTTGGAAAAGCTCTATTGCCTCTTTTTTCTTTATCATAGGGTTAATCATTGGACTATTCTTGGTTCTCCGAGTTGGTATCCATCTT
TGCATTAAATTAAAGCACACCAAGAAAAGACAGATTTATACAGACATAGAGATGAGAATTC(SEQ ID NO:37)

4-vector systems (i.e., 3-vector lentiviral packaging systems) were also designed and produced using the methods and materials described herein. A schematic of the 4-
carrier system is shown in fig. 3. Briefly, and with reference to fig. 3, the topmost vector is the helper plasmid, in this case it does not include Rev. The second vector from
the top was a separate Rev plasmid. The second vector from the bottom is an envelope plasmid. The bottommost vector is the aforementioned therapeutic vector.

Referring in part to FIG. 2, the helper plasmid includes the CAG enhancer (SEQ ID NO: 27); the CAG promoter (SEQ ID NO: 19); the chicken beta actin intron (SEQ ID NO:
28); HIV gag (SEQ ID NO: 20); HIV Pol (SEQ ID NO: 21); HIV Int (SEQ ID NO: 22); HIV RRE (SEQ ID NO: 23); and rabbit beta globin poly A (SEQ ID NO: 29).

The Rev plasmid contains the RSV promoter (SEQ ID NO: 38); HIV Rev (SEQ ID NO: 39); and rabbit beta globin poly A (SEQ ID NO: 29).

The envelope plasmid includes the CMV promoter (SEQ ID NO: 25); beta-globin intron (SEQ ID NO: 30); VSV-G (SEQ ID NO: 28); and rabbit beta globin poly A (SEQ ID NO:
29).

A3-vector lentiviral packaging system was synthesized containing helper, rev and envelope plasmids.
Materials and methods:
construction of Rev-free helper plasmids:

helper plasmids without Rev were constructed by inserting DNA fragments containing RRE and rabbit B -globin poly a sequences. This sequence was synthesized from
the MWG operon with flanking Xbal and Xmal restriction sites. The RRE/rabbit poly A B globin sequence was then inserted into the helper plasmid at Xbal and Xmal
restriction sites. The DNA sequence is shown below:

TCTAGAAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGC
AGAACAATTTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAA
CAGCTCCTAGATCTTTTTCCCTCTGCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAATTT
TTTGTGTCTCTCACTCGGAAGGACATATGGGAGGGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGCCATATGCTGGCTGCCATGAACAAAGGTG
GCTATAAAGAGGTCATCAGTATATGAAACAGCCCCCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTGACTTGAGGTTAGATTTTTTTTATATTTTGTTTTGTGTTATTTTTTTCTTT
AACATCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGATTTTTCCTCCTCTCCTGACTACTCCCAGTCATAGCTGTCCCTCTTCTCTTATGAAGATCCCTCGACCTGCAGCCCAAGC
TTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCT
AACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCGGATCCGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCAT
CCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCC
ATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTAACTT




GTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCA
CCCGGG(SEQ ID NO:35)

construction of Rev plasmid:

the RSV promoter and HIV Rev sequences are synthesized by the MWG operon as a single DNA fragment, with flanking Mfel and Xbal restriction sites. The DNA fragment
was then inserted into the pCDNA3.1 plasmid (Invitrogen) at the Mfe and Xbal restriction sites, where the CMV promoter was replaced by the RSV promoter. The DNA
sequence is as follows:

CAATTGCGATGTACGGGCCAGATATACGCGTATCTGAGGGGACTAGGGTGTGTTTAGGCGAAAAGCGGGGCTTCGGTTGTACGCGGTTAGGAGTCCCCTCAGGATATAGTAGTTTCG
CTTTTGCATAGGGAGGGGGAAATGTAGTCTTATGCAATACACTTGTAGTCTTGCAACATGGTAACGATGAGTTAGCAACATGCCTTACAAGGAGAGAAAAAGCACCGTGCATGCCGA
TTGGTGGAAGTAAGGTGGTACGATCGTGCCTTATTAGGAAGGCAACAGACAGGTCTGACATGGATTGGACGAACCACTGAATTCCGCATTGCAGAGATAATTGTATTTAAGTGCCTA
GCTCGATACAATAAACGCCATTTGACCATTCACCACATTGGTGTGCACCTCCAAGCTCGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTC
CATAGAAGACACCGGGACCGATCCAGCCTCCCCTCGAAGCTAGCGATTAGGCATCTCCTATGGCAGGAAGAAGCGGAGACAGCGACGAAGAACTCCTCAAGGCAGTCAGACTCATC
AAGTTTCTCTATCAAAGCAACCCACCTCCCAATCCCGAGGGGACCCGACAGGCCCGAAGGAATAGAAGAAGAAGGTGGAGAGAGAGACAGAGACAGATCCATTCGATTAGTGAACG
GATCCTTAGCACTTATCTGGGACGATCTGCGGAGCCTGTGCCTCTTCAGCTACCACCGCTTGAGAGACTTACTCTTGATTGTAACGAGGATTGTGGAACTTCTGGGACGCAGGGGGT
GGGAAGCCCTCAAATATTGGTGGAATCTCCTACAATATTGGAGTCAGGAGCTAAAGAATAGTCTAGA(SEQ ID NO:40)

plasmids for 2-vector and 3-vector packaging systems can be modified with similar elements and intron sequences can be removed without loss of vector function. For
example, the following elements may be substituted for similar elements in 2-carrier and 3-carrier packaging systems:

a promoter: elongation factor-1 (EF-1) (SEQ ID NO: 41), phosphoglycerate kinase (PGK) (SEQ ID NO: 42) and ubiquitin C (UbC) (SEQ ID NO: 43) can be substituted for CMV
(SEQ ID NO: 25) or CAG promoter (SEQ ID NO: 19). These sequences may be further altered by addition, substitution, deletion or mutation.

Poly A sequence: SV40 poly A (SEQ ID NO: 44) and bGH poly A (SEQ ID NO: 45) may be substituted for rabbit beta globin poly A (SEQ ID NO: 29). These sequences may
be further altered by addition, substitution, deletion or mutation.

HIV Gag, pol and integrase sequences: the HIV sequences in the helper plasmid can be constructed from different HIV strains or clades. For example, HIV Int (SEQ ID NO:
22) from Bal strain; HIV Gag (SEQ ID NO: 20); HIV Pol (SEQ ID NO: 21) can be interchanged with the gag, pol, and int sequences contained in the helper/helper + Rev
plasmids described herein. These sequences may be further altered by addition, substitution, deletion or mutation.

Coating a film: the VSV-G glycoprotein may be substituted with a membrane glycoprotein from: feline endogenous virus (RD 114) (SEQ ID NO: 46), gibbon Ape Leukemia
Virus (GALV) (SEQ ID NO: 47), rabies virus (FUG) (SEQ ID NO: 48), lymphocytic choriomeningitis virus (LCMV) (SEQ ID NO: 49), fowl plague influenza A virus (FPV) (SEQ ID
NO: 50), ross river A virus (RRV) (SEQ ID NO: 51), mouse leukemia virus T0A1 (MLV) (SEQ ID NO: 52), or Ebola virus (Ebola virus) (SEQ ID NO: 53). The sequences of these
envelopes are identified in the sequence section herein. In addition, these sequences may be further altered by addition, substitution, deletion or mutation.

In summary, a comparison and comparison of 3-vector to 4-vector systems can be made, in part, as follows. 3-vector Lentiviral vector System comprising: 1. helper
plasmids: HIV Gag, pol, integrase and Rev/Tat;2. envelope plasmid: VSV-G/FUG envelope; and 3. Therapeutic vectors: RSV 5'LTR, psi packaging signal, gag fragment, RRE,
env fragment, cPPT, WPRE and 3' delta LTR. The 4-vector lentiviral vector system comprises: 1. helper plasmids: HIV Gag, pol, and integrase; rev plasmid: rev;3. envelope
plasmid: VSV-G/FUG envelope; and 4. Therapeutic vehicle: RSV 5'LTR, psi packaging signal, gag fragment, RRE, env fragment, cPPT, WPRE and 3' delta LTR. Sequences
corresponding to the above-described elements are identified in the sequence listing section herein.

Example 2 development of Lentiviral vectors expressing FDPS
The purpose of this example was to develop FDPS lentiviral vectors.

Inhibitory RNA design: sequences of human farnesyl diphosphate synthase (FDPS) (NM — 002004.3) mRNA were used to search for potential siRNA or shRNA
candidates to knock down FDPS levels in human cells. Potential RNA interference sequences are selected from candidates selected by siRNA or shRNA design
programs, such as the GPP Web portal from the Broad institute (http:// portals. Branched. Organization. Org/GPP/public /) or the BLOCK-iT RNAi designer from Thermo
science (https:// rnaidesigner. Thermofisher. Com/rnainexpress /). Separately selected shRNA sequences are inserted into lentiviral vectors, immediately 3' to RNA



polymerase Ill promoters, such as HI (SEQ ID NO: 16), U6 (SEQ ID NO: 54) or 7SK (SEQ ID NO: 55), to modulate shRNA expression. These lentiviral shRNA constructs were
used to transduce cells and measure changes in specific mMRNA levels. The shrnas that are most effective in reducing mRNA levels are individually embedded within a
microrna backbone to allow expression through EF-1 a or CMV RNA polymerase Il promoters. The microRNA backbone is selected from mirbase. The RNA sequence was
also synthesized as a synthetic siRNA oligonucleotide and introduced directly into cells without the use of lentiviral vectors.

Vector construction: for FDPS shRNA, oligonucleotide sequences containing BamHI and EcoRl restriction sites were synthesized by the Eurofins MWG operon. The
overlapping sense and antisense oligonucleotide sequences were mixed and annealed during cooling from 70 degrees celsius to room temperature. The lentiviral vector
was digested with the restriction enzymes BamHI and EcoRlI for 1 hour at 37 °C. The digested lentiviral vector was purified by agarose gel electrophoresis and extracted
from the gel using a DNA gel extraction kit from Thermo science. The DNA concentration was measured, and the vector and oligonucleotide (3: 1 ratio) were mixed,
annealed, and ligated. Ligation was performed with TADNA ligase at room temperature for 30 minutes. 2.5 microliters of ligation mix was added to 25 microliters of
STBL3 competent bacterial cells. The transformation was achieved after a heat shock at 42 degrees celsius. Bacterial cells were plated on ampicillin-containing agar
plates and drug-resistant colonies (indicating the presence of ampicillin-resistant plasmids) were recovered and amplified in LB broth. To check for insertion of
oligonucleotide sequences, plasmid DNA was extracted from harvested bacterial cultures using the Thermo scientific DNA mini prep kit. The insertion of the shRNA
sequence in the lentiviral vector was verified by DNA sequencing using specific primers for the promoter regulating shRNA expression. Exemplary shRNA sequences
knockdown FDPS were determined using the following target sequences:

GTCCTGGAGTACAATGCCATT (FDPS target sequence #1;
gtcctggagtacaatggcattgtactccagtgaactgacttgacttgacttttt (FDPS shRNA sequence #1;
gcaggattttcgttcagcactt (FDPS target sequence #2;
gcaggattttcgttcagcacttcgagaagaagtgctgaacgaaatcctgcettttt (FDPS shRNA sequence #2;
gccatgttacatggagatt (FDPS target sequence #3, seq ID no;
gccatgttacatgcaggaatttcgaaatttcctgccatgttacattggcettttt (FDPS shRNA sequence #3;
gcagaaggctgaggt (FDPS target sequence #4; and
gcagaaggctggagaaagtctcgagcttctcaggecteteecttgcttttt (FDPS shRNA sequence # 4.

The shRNA sequences were then assembled into synthetic microRNAs (miRs) under the control of EF-1. Alpha. Promoter. Briefly, miR hairpin sequences, e.g., miR30,
miR21 or miR185, as detailed below, were obtained from mirbase. The 19-22 mer shRNA target sequence was used to construct synthetic miR sequences. The miR
sequences are arranged as antisense-hairpin loop sequences (specific for each microrna) -sense target sequences.

The following miR sequences were developed:

<xnotran>
AAGGTATATTGCTGTTGACAGTGAGCGACACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGAGGCTGAGAAAGTGCTGCCTACTGCCTCGGACTTCAAGGGGCT
(miR 30FDPS #1;SEQ ID NO:5) </xnotran>

<xnotran>
AAGGTATATTGCTGTTGACAGTGAGCGACACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGGCTGAGAAAGTGCTGCCTACTGCCTCGGACTTCAAGGGGCT
(miR 30FDPS #2;SEQ ID NO:6) </xnotran>

<xnotran> TGCTGTTGACAGTGAGCGACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGAGGCTGAGAAAGTTGCCTACTGCCTCGGA (miR 30FDPS #3;SEQ ID
NO:7) </xnotran>

<xnotran>
CCTGGAGGCTTGCTGAAGGCTGTATGCTGACTTTCTCAGCCTCCTTCTGCTTTTGGCCACTGACTGAGCAGAAGGGCTGAGAAAGTCAGGACACAAGGCCTGTTACTAGCACTCA



(miR 155FDPS #1;SEQ ID NO:8) </xnotran>

<xnotran>
CATCTCCATGGCTGTACCACCTTGTCGGGACTTTCTCAGCCTCCTTCTGCCTGTTGAATCTCATGGCAGAAGGAGGCGAGAAAGTCTGACATTTTGGTATCTTTCATCTGACCA (miR
21FDPS #1;SEQ ID NO:9) </xnotran>

<xnotran>
GGGCCTGGCTCGAGCAGGGGGCGAGGGATACTTTCTCAGCCTCCTTCTGCTGGTCCCCTCCCCGCAGAAGGAGGCTGAGAAAGTCCTTCCCTCCCAATGACCGCGTCTTCGTCG
(miR 185FDPS #1;SEQ ID NO:10) </xnotran>

Example 3: knockdown of FDPS by shRNA #4 in THP1 monocytic leukemia for 3 days

This example illustrates that knockdown of FDPS in THP1 monocytic leukemia cells by Lentivirus (LV) expressing FDPS shRNA #4 stimulates TNF- a expressioniny &6 T
cells, as shown in figure 5.

Transduction of THP1 cells with LV control or LV-FDPS shRNA #4 (1X 10) 50ne cell) for 3 days. Two days after transduction, cells were treated with or without 1 p M

zoledronic acid. After 24 hours, the transduced THP-1 cells were incubated with 5X 10 ® PBMC cells and IL-2 in round bottom 96 well plate co-culture for 4 hours. PBMC
cells were pre-stimulated with zoledronic acid and IL-2 for 11 days to expand V y 9V & 2T cells. After staining for V.gamma.9 V.delta.12 and TNF-. Alpha.with fluorophore-
conjugated anti-TCR-V.delta.2 and anti-TNF-. Delta.0 antibodies, cells were analyzed by flow cytometry. Viable cells were gated and selected for V.delta.2 + and TNF-.
Alpha. + cells on dot blots. Activated cytotoxic V y 9V 6 2T cells appear in the upper right quadrant of the flow cytogram. In the absence of zoledronic acid, the LV-control
stimulated 3.1% of TNF-. Alpha.expressing V.gamma.9V.delta.2T cells and LV-FDPS shRNA #4 5%. The LV-control stimulated 7.2% of TNF-. Alpha.expressing
V.gamma.9Vdelta.2T cells and LV-FDPS shRNA #4 56.2% when treated with zoledronic acid.

Example 4: knockdown of FDPS by shRNA #4 in THP1 leukemia cells for 14 days

This example illustrates that knockdown of FDPS in THP1 leukemia cells by Lentivirus (LV) expressing FDPS shRNA #4 for 14 days stimulates TNF- a expression in GD T
cells as shown in figure 6.

THP1 cells (1X 10) transduced with LV control or LV-FDPS shRNA #4 5 Individual cells) for 14 days. Two days after transduction, cells were treated with or without 1 y M

zoledronic acid. After 24 hours, the transduced THP-1 cells were incubated with 5X 10 ® PBMC cells and IL-2 in round bottom 96 well plate co-culture for 4 hours. PBMC
cells were pre-stimulated with zoledronic acid and IL-2 for 11 days to expand V y 9V 6 2T cells. Cells were analyzed by flow cytometry after staining for V.gamma.9
V.delta.12 and TNF-. Alpha.with fluorophore-conjugated anti-TCR-V.delta.2 and anti-TNF-. Delta.0 antibodies. Viable cells were gated and selected for V.delta.2 + and
TNF-. Alpha. + cells on dot blots. Activated cytotoxic V y 9V & 2T cells appear in the upper right quadrant of the flow cytogram. In the absence of zoledronic acid, the LV-
control stimulated 0.9% of TNF-. Alpha.expressing Vy 9 V.delta.2T cells and LV-FDPS shRNA #4 (SEQ ID NO: 4) 15.9%. Upon treatment with zoledronic acid, the LV-control
stimulated 4.7% of TNF-. Alpha.expressing V.gamma.9Vdelta.2T cells and LV-FDPS shRNA #4 (SEQ ID NO: 4) 76.2%.

Example 5: knockdown of FDPS by shRNA #1 in PC3 prostate cancer cells for 3 days

This example illustrates that knockdown of FDPS in PC3 prostate cancer cells by Lentivirus (LV) expressing FDPS shRNA #1 stimulates TNF- a expression in GD T cells
for 3 days, as shown in figure 7.

PC3 cells were transduced with LV control or LV-FDPS shRNA #1 (SEQ ID NO: 1) for 3 days. Two days after transduction, cells were treated with or without 1 p M

zoledronic acid. After 24 hours, the transduced PC3 cells were incubated with 5X 10 ® PBMC cells and IL-2 in round bottom 96 well plate co-culture for 4 hours. PBMC
cells were pre-stimulated with zoledronic acid and IL-2 for 11 days to expand V y 9V 6 2T cells. After staining for V.gamma.9 V.delta.2 and TNF-. Alpha.with fluorophore-
conjugated anti-TCR-V.delta.2 and anti-TNF-. Alpha.antibodies, cells were analyzed by flow cytometry. Viable cells were gated and selected for V.delta.2 + and TNF-.
Alpha. + cells on dot blots. Activated cytotoxic Vgamma 9 Vdelta 2T cells appear in flow cytometryln the upper right quadrant of the cell map. Without zoledronic acid, the
LV-control stimulated 0.2% of TNF-. Alpha.expressing Vy 9 V.delta.2T cells and LV-FDPS shRNA #1 stimulated 0.5%. Upon treatment with zoledronic acid, the LV-control
stimulated 1.7% of TNF-. Alpha.expressing V.gamma.9 V.delta.2T cells and LV-FDPS shRNA #1 (SEQ ID NO: 1) 32.2%.



Example 6: knockdown of FDPS by shRNA #4 in PC3 prostate cancer cells for 3 days

This example illustrates that knockdown of FDPS in PC3 prostate cancer cells by Lentivirus (LV) expressing FDPS shRNA #4 for 3 days stimulated TNF- a expression in
GD T cells, as shown in figure 8.

PC3 cells were transduced with LV control or LV-FDPS shRNA #4 (SEQ ID NO: 4) for 3 days. Two days after transduction, cells were treated with or without 1 p M

zoledronic acid. After 24 hours, the transduced PC3 cells were incubated with 5X 10 5 PBMC cells and IL-2 were co-cultured in round bottom 96 well plates for 4 hours.
PBMC cells were pre-stimulated with zoledronic acid and IL-2 for 11 days to expand V y 9V & 2T cells. After staining for V.gamma.9 V.delta.12 and TNF-. Alpha.with
fluorophore-conjugated anti-TCR-V.delta.2 and anti-TNF-. Delta.0 antibodies, cells were analyzed by flow cytometry. Viable cells were gated and selected for V.delta.2 +
and TNF-. Alpha. + cells on dot blots. Activated cytotoxic V y 9V 6 2T cells appear in the upper right quadrant of the flow cytogram. In the absence of zoledronic acid, the
LV-control stimulated 0.5% of TNF-. Alpha.expressing V.gamma.9V.delta.2T cells and LV-FDPS shRNA #4 (SEQ ID NO: 4) 1.9%. When treated with zoledronic acid, the LV-
control stimulated 2.1% of TNF-. Alpha.expressing V.gamma.9V.delta.2T cells and LV-FDPS shRNA #4 28.7%.

Example 7: knockdown of FDPS in HepG2 hepatoma cells by shRNA #1 and #4 for 3 days

This example illustrates that knockdown of FDPS in HepG2 hepatoma cells by Lentiviruses (LV) expressing FDPS shRNA #1 (SEQ ID NO: 1) and shRNA #4 (SEQ ID NO: 4)
for 3 days stimulates TNF- a expression in GD T cells, as shown in FIG. 9.

HepG2 cells were transduced with LV control, LV-FDPS shRNA #1 (SEQ ID NO: 1) or LV-FDPS shRNA #4 (SEQ ID NO: 4) for 3 days. Two days after transduction, cells were

treated with or without 1 p M zoledronic acid. After 24 hours, the transduced HepG2 cells were incubated with 5X 10 5 PBMC cellAnd IL-2 in round bottom 96 well plates
for 4 hours. PBMC cells were pre-stimulated with zoledronic acid and IL-2 for 11 days to expand V y 9V & 2T cells. After staining for V.gamma.9 V.delta.12 and TNF-.
Alpha.with fluorophore-conjugated anti-TCR-V.delta.2 and anti-TNF-. Delta.0 antibodies, cells were analyzed by flow cytometry. Viable cells were gated and V.delta.2 + and
TNF-. Alpha. + cells were selected on dot blots. Activated cytotoxic V y 9V & 2T cells appear in the upper right quadrant of the flow cytogram. In the absence of zoledronic
acid, LV-control stimulated 0.4% of TNF-. Alpha.expressing V.gamma.9Vdelta.2T cells and LV-FDPS shRNA #1 (SEQ ID NO: 1) and #4 (SEQ ID NO: 4) stimulated 0.7% and
0.9%, respectively. When treated with zoledronic acid, the LV-control stimulated 6.9% of TNF-. Alpha.expressing V.gamma.9Vdelta.2T cells and LV-FDPS shRNA #1 and #4
stimulated 7.6% and 21.1%, respectively.

Example 8: knockdown of FDPS in THP1 leukemia cells by microRNA-30 for 3 days

This example illustrates that knockdown of FDPS in THP1 leukemia cells by Lentivirus (LV) expressing FDPS targeted synthetic microrna-30 stimulates TNF- a expression
iny & T cells for 3 days, as shown in figure 10.

Transduction of THP1 cells with LV control or LV-miR30FDPS #1 (SEQ ID NO: 5) (1X 10) 5 Cells) for 3 days. Two days after transduction, cells were treated with or without

1 p M zoledronic acid. After 24 hours, the transduced THP-1 cells were incubated with 5X 10 ® PBMC cells and IL-2 in round bottom 96 well plate co-culture for 4 hours.
PBMC cells were pre-stimulated with zoledronic acid and IL-2 for 11 days to expand V y 9V & 2T cells. After staining for V.gamma.9 V.delta.12 and TNF-. Alpha.with
fluorophore-conjugated anti-TCR-V.delta.2 and anti-TNF-. Delta.0 antibodies, cells were analyzed by flow cytometry. Viable cells were gated and selected for V.delta.2 +
and TNF-. Alpha. + cells on dot blots. Activated cytotoxic V y 9V 6 2T cells appear in the upper right quadrant of the flow cytogram. In the absence of zoledronic acid, the
LV-control stimulated 0.2% of TNF-. Alpha.expressing V.gamma.9V.delta.2T cells and LV-miR30FDPS 8.1%. When treated with zoledronic acid, the LV-control stimulated
5.3% of TNF-. Alpha.expressing V.gamma.9V.delta.2T cells and LV-miR30FDPS #1 (SEQ ID NO: 5) stimulated 67.3%.

Example 9E produced from a mixture of THP-1 cells, cultured human GD T cells and/or Zomet (Zol): ratio of T
This example demonstrates the results of mixing treated THP-1 monocyte-like tumor cells with cultured human GD T cells, as shown in fig. 11.

Monocyte-like cell line THP-1 was treated with control Lentiviral Vector (LV), LV suppressing farnesyl diphosphate synthase gene expression (LV-FDPS), zoledronic acid
(Zol), or a combination. As shown in fig. 11, the legend is: a lentiviral control vector (LV-control), a lentiviral vector expressing microRNA down-regulated FDPS (LV-FPPS),
zoeta (Zol), zoeta + lentiviral control (Zol + LV-control), or a Zoeta + lentiviral vector expressing microRNA down-regulated FPPS (Zol + LV-FPPS).



Human GD T cells were cultured from anonymous donors and cultured at 4: 1. 2:1 or 1: a ratio of 1 (GD T: THP-1) was added to the treated THP-1 cells for 4 hours. Cell
killing was measured by fluorimetry. When THP-1 cells were treated with a combination of LV-FDPS and Zol, cytotoxic T cell killing of GD T cells was greatly increased
compared to either treatment alone. LV-FDPS resulted in greater killing when LV-FDPS alone was compared to Zol alone, but was more than 3-fold less than tumor cell
killing after combined treatment. The proportion is 4:1, combined LV-FDPS + Zol treatment caused nearly 70% of tumor cell killing; this is more than 3 times higher than
the second best treatment (LV-FDPS only).

Example 10-shRNA-based RNA interference targeting lentiviral delivery of the human farnesyl diphosphate synthase (FDPS) Gene

HepG2 human hepatocyte cancer cells were infected with lentiviral vectors containing the H1 promoter and either non-targeting or four different FDPS shRNA sequences,
as shown in FIG. 12.

After 48 hours, RNA was extracted from the cells and converted to cDNA. Expression of FDPS cDNA was determined by quantitative PCR using SYBR Green and FDPS
primers. FDPS expression was normalized to actin levels for each sample.

FDPS-targeting lentiviral vectors were generated in 293T cells containing the HI promoter and non-targeting sequence (5
Or one of four different FDPS shRNA sequences

Gtcctggagtacaatggcattgtactccagtggacttttt (FDPS shRNA sequence #7;
gcaggattttcgttcagcacttcgagaagaagtgctgaacgaaatcctgcettttt (FDPS shRNA sequence #2;
gccatgttacatgcaggaatttcgaaatttcctgccatgttacattggcettttt (FDPS shRNA sequence #3; and
GCAGAAGGAGGCTGAGAAAGTCTCGAGACTTTCTCAGCCTCCTTCTGCTTTTT

(FDPS shRNA sequence # 4.

HepG2 human hepatocyte cancer cells were then infected with lentiviral vectors to determine the efficacy of FDPS knockdown. After 48 hours, RNA was extracted from
the cells using RNeasy RNA isolation kit (Qiagen) and converted to cDNA using Superscript VILO cDNA synthesis kit (Thermo science). Expression of FDPS cDNA was
determined by quantitative PCR using a SYBR Green PCR mixture (Thermo science) and FDPS primers (forward primer: 5 * -AGGAATTGATGGCGAGAGG-3 * (SEQ ID NO:
61) and reverse primer: 5 -CCCAAAAGAGGTCAAGGTAATCA-3 * (SEQ ID NO: 62)) on the applied biosystems StepOne gPCR machine. FDPS expression was normalized
to actin level using actin primers (forward primer: 5-. The relative FDPS RNA expression for the shCon samples was set at 100%. FDPS expression was reduced by 85%
(FDPS sequence # 1), 89% (FDPS sequence # 2), 46% (FDPS sequence # 3) and 98% (FDPS sequence # 4).

Example 11 MiR-based RNA interference targeting lentiviral delivery of the human farnesyl diphosphate synthase (FDPS) Gene

As shown in FIG. 13, hepG2 human hepatocyte cancer cells were infected with lentiviral vectors containing the H1 promoter (SEQ ID NO: 16) and the FDPS shRNA #4
(SEQ ID NO: 4) sequence or the EF-1. Alpha. Promoter (SEQ ID NO: 41) and the miR 30-based FDPS sequence. After 48 hours, cells were lysed and immunoblotted using
anti-FDPS (Thermo science) and anti-actin (Sigma) antibodies as protein loading controls.

More specifically, human parenchymal liver cells were infected with a lentiviral vector containing the H1 promoter (SEQ ID NO: 16) and the FDPS shRNA sequence
GCAGAAGGAGGCTGAGAAGTCTCGAGACTTTCTCAGCCTCCTTCTTGCTTTTT (FDPS shRNA sequence #4 SEQ ID NO).

After 48 hours, cells were lysed with NP-40 lysis buffer and proteins were quantitated using Bio-Rad protein assay reagents. 50 p g of the protein sample was
electrophoresed on 4-12% bis-Tris gel (Thermo science) and transferred to a PVDF membrane (EMD Millipore). Immunoblotting was performed using anti-FDPS (Thermo
science) and anti-actin (Sigma) antibodies as protein loading controls. The antibody was conjugated to an HRP-conjugated secondary antibody and detected using
Immobilon Western ECL reagent (EMD Millipore Co.) with Licor c-Digit blot scanner. Densitometry of immunoblot strips was quantified with NIH image software. LV
control with EF-1 promoter was set at 100%. FDPS protein expression is reduced by 68% (LV-shFDPS # 4), 43% (LV-miR FDPS # 1) and 38% (LV-miR FDPS # 3).

Example 12 knock-down of FDPS by adeno-associated Virus (AAV) expressing FDPS shRNA #4 in HepG2 hepatoma cells for 3 days



This example illustrates that knockdown of FDPS by adeno-associated virus (AAV) expressing FDPS shRNA #4 (SEQ ID NO: 4) in HepG2 hepatoma cells for 3 days
stimulates TNF- a expression in GD-T cells (FIG. 14, panel B).

HepG2 cells were transduced with control or AAV-FDPS shRNA #4 (SEQ ID NO: 8) for 3 days. Two days after transduction, cells were treated with or without 1 p M

zoledronic acid. After 24 hours, the transduced HepG2 cells were incubated with 5X 10 ® PBMC cells and IL-2 were co-cultured in round bottom 96 well plates for 4 hours.
PBMC cells were pre-stimulated with zoledronic acid and IL-2 for 11 days to expand V y 9V & 2T cells. In the case of using fluorophore-conjugated anti-TCR-V delta 2 and
anti-TNF-alpha antibodies to V gamma 9V delta 2 and TNF-alphaAfter staining, cells were analyzed by flow cytometry. Viable cells were gated and V.delta.2 + and TNF-.
Alpha. + cells were selected on dot blots. Activated cytotoxic V y 9V 6 2T cells appeared in the upper right quadrant of the flow cytogram (fig. 14, panel B).

And (3) constructing an AAV vector. FDPS shRNA sequence #4 (SEQ ID NO: 4) was inserted into pAAV plasmid (Cell Biolabs). The FDPS oligonucleotide sequence
containing BamHI and EcoRl restriction sites was synthesized by the Eurofins MWG operon. The overlapping sense and antisense oligonucleotide sequences were mixed
and annealed during cooling from 70 degrees celsius to room temperature. pAAV was digested with the restriction enzymes BamHI and EcoRlI at 37 °C for 1 hour. The
digested pAAV plasmid was purified by agarose gel electrophoresis and extracted from the gel using the DNA gel extraction kit of Thermo science. The DNA
concentration was measured, and the vector and oligonucleotide (3: 1 ratio) were mixed, annealed, and ligated. Ligation was performed with TADNA ligase at room
temperature for 30 minutes. 2.5 microliters of the ligation mixture was added to 25 microliters of STBL3 competent bacterial cells. The transformation was achieved
after a heat shock at 42 degrees celsius. Bacterial cells were plated on agar plates containing ampicillin and drug resistant colonies (indicating the presence of ampicillin
resistant plasmids) were recovered and amplified in LB broth. To check for insertion of oligonucleotide sequences, plasmid DNA was extracted from harvested bacterial
cultures using the Thermo scientific DNA mini prep kit. The insertion of the shRNA sequence in pAAV plasmid was verified by DNA sequencing using specific primers for
the promoter regulating shRNA expression. An exemplary AAV vector having an H1 promoter (SEQ ID NO: 16), shFDPS sequence (e.g., SEQ ID NO: 4), left inverted
terminal repeat (left ITR; SEQ ID NO: 65), and right inverted terminal repeat (right ITR; SEQ ID NO: 66) can be set forth in Panel A of FIG. 14.

Producing the AAV particle. The AAV-FDPS shRNA plasmid was combined with plasmids pAAV-RC2 (cell Biolabs) and pHelper (cell Biolabs). The pAAV-RC2 plasmid
contains Rep and AAV2 capsid genes, and pHelper contains adenovirus E2A, E4 and VA genes. To produce AAV particles, these plasmids were expressed in a 1:1:1
(pAAV-shFDPS: pAAV-RC2: pHelper) into 293T cells. To transfect cells in a 150mm dish (BD Falcon Co.), 10 micrograms of each plasmid was added together in 1ml of
DMEM. In another tube, 60 microliters of the transfection reagent PEI (1 microgram/ml) (Polysciences Inc.) was added to TmlI DMEM. The two tubes were mixed together
and incubated for 15 minutes. The transfection mixture was then added to the cells and the cells were harvested after 3 days. Cells were lysed by freeze/thaw lysis in dry
ice/isopropanol. Benzonase nuclease (Sigma) was added to the cell lysate for 30 minutes at 37 degrees Celsius. The cell debris was then pelleted by centrifugation at
12,000rpm for 15 minutes at 4 degrees celsius. The supernatant was collected and then added to the target cells.

Example 13 reduction of RAP1 prenylation in cells transduced with LV-shFDPS and treated with zoledronic acid

This example illustrates that lentiviral-delivered shRNA targeting the human farnesyl diphosphate synthase (FDPS) gene and zoledronic acid synergistically inhibit
farnesyl diphosphate production.

FDPS is an enzyme in the isoprenoid synthesis pathway that catalyzes the production of farnesyl diphosphate. Inhibition of FDPS enzymatic activity by zoledronic acid or
reduction of protein expression by shRNA-mediated knock-down will result in reduced farnesyl diphosphate levels. Farnesyl diphosphate is required for farnesylation of
cellular proteins. RAPIA is a protein modified by farnesylation and can be used as a biomarker for cellular farnesyl diphosphate levels. FDPS activity was measured using
antibodies that specifically recognize reduced RAPIA farnesylation after transduction with LV-shFDPS alone or in combination with zoledronic acid. HepG2 human
hepatocyte cancer cells were infected with lentiviral vectors containing the FDPS shRNA sequence # 4. For zoledronic acid treated cells, zoledronic acid (Sigma) was
added over the last 24 hours. After 48 hours, cells were lysed with NP-40 lysis buffer and proteins were quantified using Bio-Rad protein assay reagents. 50 p g of the
protein sample was electrophoresed on 4-12% bis-Tris gel (Thermo science) and transferred to a PVDF membrane (EMD Millipore). Immunoblotting was performed using
anti-FDPS (Thermo science), anti-RAP 1A (Santa Cruz) and anti-actin (Sigma) antibodies as protein loading controls. The antibody was conjugated to an HRP-conjugated
secondary antibody and detected using Immobilon Western ECL reagent (EMD Millipore Co.) using a Licor c-Digit blot scanner. An increase in RAPIA band intensity was
associated with decreased farnesylation. Degarnination of RAPIA occurred only in cells transduced with LV-shFDPS and treated with zoledronic acid.

Example 14 treatment of subjects with cancer

LV-FDPS is a gene drug delivered from lentiviral vectors by local administration to advanced unresectable liver parenchymal cell carcinoma



Phase | clinical trials will test the safety and feasibility of using ultrasound guided liver cannulae to deliver LV-FDPS to hepatocellular carcinoma (HCC) sites in patients
without concomitant radiotherapy or chemotherapy. It is reasonable to predict that this study will successfully treat HCC. The study was an open label, 4x3 dose
escalation (4 dose ranges with up to 3 subjects per dose) to determine the maximum tolerated dose of LV-FDPS for patients with stage 11I/1V unresectable HCC at 18
years of age or older.

LV-FDPS is a genetic therapy aimed at reducing the expression of farnesyl diphosphate synthase in tumor cells. Experimental studies have shown that LV-FDPS modified
tumor cells induce anti-tumor activity of human y 6 T cells, including the ability to kill tumors through cytotoxicity.

Subjects with lesions of interest having a longest diameter = 1cm (as measured by helical CT) and a maximum diameter = 4.9cm and satisfying the admission and
exclusion criteria detailed below were enrolled for the next available administration category. A maximum of 3 subjects were enrolled per dose group. The dose is the
number of transduction units of LV-FDPS delivered in a single bolus via an intrahepatic cannula, as described in product release standards, in a volume of no more than
25mL. Based on reported experience with recombinant adenovirus therapy for HCC (Sangro et al, phase | clinical trial of thymidine kinase-based Gene therapy for
advanced hepatocellular carcinoma (a phase | clinical trial of thymidine kinase-based Gene therapy in advanced hepatocellular carcinoma), 2010, cancer Gene ther.17

837-43), the minimum dose was 1 x 10 9 Transduce the unit and increment by 10-fold to the next dose 1X10 10 Transduction unit, next dose 1X10 11 Transduction unit,

and maximum dose is 1X10 12 A transduction unit. The subject is recruited and treatedTreatment and assessment lasted 3 months. All safety assessments were
completed for each group prior to enrollment and treatment of subjects at the next higher dose level. Recruitment and dose escalation continued until the maximum
tolerated dose was reached or the study was terminated.

Cannulation was performed through the left subclavian artery until the catheter tip was at the appropriate hepatic artery junction. The cannula was guided by ultrasound
examination as described (Lin et al, clinical efficacy of cisplatin, mitomycin C, interleukin and 5-Fluorouracil arterial perfusion chemotherapy on non-resectable advanced
liver parenchymal cell carcinoma (Clinical effects of intra-articular infusion chemotherapy with cissplatin, mitomycin C, leucovor and 5-fluoroouracil for unresectable
advanced hepatocellular carcinoma), 2004, J.Chin.Med.Assoc.67, 602-10.

Measurement of primary outcome

Safety is as follows: systematic and local area adverse events were ranked according to CTCAS and coded according to MedRA. Prior to dose escalation, adverse event
data will be assessed for all subjects within a single dose range. The final safety assessment contained data for all dose ranges.

Measurement of secondary outcome
e Local administration and subsequent biopsy or autopsy to obtain post-tissue LV-FDPS lesion distribution and retention.

e Objective Response Rate (ORR) in targeted and measurable non-localized lesions (if present) by physical analysis, medical imaging or biopsy within 3 months after
treatment.

e Levels of LV-FDPS in the blood 10 min, 30 min, 1 h and 1 day after local injection.

e Changes in liver function markers including ALP, ALT, ASAT, total bilirubin and GGT within 3 months after treatment.
No history in the interim analysis survived more than historical control (no LV-FDPS) patients.

Admission standard

e Over the age of 18 years, both males and females are included.

e Diagnosis is confirmed by histology or cytology or clinical criteria based on currently accepted parenchymal cell derived liver parenchymal cell cancers, where
resection, transplantation or other potentially curative therapy is inappropriate at the time of screening.

e The treating physician determines that the lesion is suitable for local area targeted delivery.



e The target focus is a measurable disease with one-dimensional maximum diameter more than or equal to 1.0cm which is displayed by computed tomography; the
maximum diameter is less than or equal to 5.0 cm.

e Kamofsky expressed as 60-80% of the ECOG value.

e The expected life is more than or equal to 12 weeks.

e Hematopoietic function: WBC is more than or equal to 2,500/mm 3. ANC21000/mm 3 (i) a The hemoglobin is more than or equal to 8g/dL; the platelet count is more

than or equal to 50,000/mm 3 (i) a Coagulation INR is less than or equal to 1.3.

e AST and ALT <5 times ULN; ALPS <5 times ULN. Bilirubin is less than or equal to 1.5 times ULV; creatine is less than or equal to 1.5 times ULN and eGFR is more than or
equal to 50.

e Thyroid function: total T3 or free T3, total T4 or free T4 and THC = CTCAE grade 2 abnormalities.

e The attending physician considers renal, cardiovascular and respiratory function to be adequate.

e And (3) immune function: the circulating V. gamma 9V delta 2+ T cells are more than or equal to 30/mm 2 (ii) a Has no immunodeficiency.
e Serological and viral RNA tests are negative for HIV.

e Written informed consent.

Exclusion criteria

e The target lesion is adjacent to, surrounds, or infiltrates the blood vessel.

e Primary HCC suitable for resection, transplantation, or other potentially curative therapy.
e Liver surgery or chemoembolization within the past 4 months.

e Liver radiation or total body radiation therapy over the past 4 months.

e Chemotherapy for 4 weeks or any use of nitrosourea, mitomycin C or cisplatin.

e Currently or within the past 4 weeks receiving aminobisphosphonate treatment

e Study drug with a half-life of <5 drugs or within 4 weeks.

e Impaired wound healing due to diabetes.

e Serious mental illness, alcohol dependence or illegal drug use.

e Are reluctant to comply with research protocols and reporting requirements.

e The aminobisphosphonate treatment was performed within the last 4 months.

e Cardiovascular, cerebrovascular (stroke), immunological (except for hepatitis b or ¢ virus infection, viral hepatitis or cirrhosis), endocrine or central nervous system
diseases of clinical significance; current brain disease; variceal bleeding requiring hospitalization or transfusion within the past 4 months.

e History of HIV or acquired immunodeficiency syndrome.

e Anti-retroviral drugs are currently or previously used for treatment.



e Pregnancy, lactation or refusal to use barrier or chemical contraceptives throughout the test and follow-up interval.

LV-FDPS is the adjuvant administration of aminobisphosphonate as a gene drug delivered by local administration from lentiviral vectors to advanced unresectable liver
parenchymal carcinoma

Phase | clinical trials will test the safety and feasibility of using ultrasound guided liver cannulae to deliver LV-FDPS to hepatocellular carcinoma (HCC) sites in patients
with aminobisphosphonate chemotherapy. It is reasonable to predict that this study will successfully treat HCC. The study was an open label, 4x3 dose escalation (4
dose range, up to 3 subjects per dose) to determine the maximum tolerated dose of LV-FDPS in patients with stage IlI/IV unresectable HCC 18 years old or older.

LV-FDPS is a genetic therapy aimed at reducing the expression of farnesyl diphosphate synthase in tumor cells. Experimental studies have shown that LV-FDPS modified
tumor cells induce anti-tumor activity of human y & T cells, including the ability to kill tumors through cytotoxicity. Previous experimental studies have also shown the
possibility of a positive interaction between LV-FDPS and specific aminobisphosphonate drugs, which may be present in primary conditionsOr in metastatic disease. For
this study, subjects will receive dose increments of LV-FDPS with continuous standard therapeutic doses using the recommendations of the physician and subject
preferences

Aredia®

(pamidronate) which is a salt of,

Zometa®

(zoledronic acid) or



https://patentimages.storage.googleapis.com/e4/e8/86/eaf280fde0a12e/BDA0001800545000000481.png
https://patentimages.storage.googleapis.com/e4/e8/86/eaf280fde0a12e/BDA0001800545000000481.png
https://patentimages.storage.googleapis.com/31/66/17/117aa750dce61d/BDA0001800545000000482.png
https://patentimages.storage.googleapis.com/31/66/17/117aa750dce61d/BDA0001800545000000482.png

Actonel®

(risedronate).

The longest diameter of the target focus is more than or equal to 1cm (measured by spiral CT) and the maximum diameter<Subjects of 4.9cm and meeting the
admission and exclusion criteria detailed below were enrolled and started in aminobisphosphonate therapy. After 30 days, the size of the target lesion was re-evaluated
to ensure that the subject still met the initiation criteria for LV-FDPS. Subjects who did not have an objective clinical response to the aminobisphosphonate were enrolled
into the next available LV-FDPS dosing category. A maximum of 3 subjects were enrolled per dose group and all subjects continued to use the aminobisphosphonate
during the study unless otherwise suggested by the attending physician. The LV-FDPS dose is the number of transduction units of LV-FDPS delivered in a single bolus by
intrahepatic intubation, as described in the product release standard, the volume not exceeding 25mL. Based on reported experience with recombinant adenovirus
therapy for HCC (Sangro et al, phase | clinical trial of thymidine kinase-based Gene therapy for advanced hepatocellular carcinoma (a phase | clinical trial of thymidine

kinase-based Gene therapy in advanced hepatocellular carcinoma), 2010, cancer Gene ther.17 837-43), the minimum dose was 1 x 10 9 Transduce the unit and increment

by 10-fold to the next dose 1X10 10 Transduction unit, next dose 1X10 1" Transduction unit, and maximum dose is 1X10 12 A transduction unit. Subjects were enrolled,
treated and evaluated for 3 months. All safety assessments were completed for each group prior to enrollment and treatment of subjects at the next higher dose level.
Recruitment and dose escalation continues until maximum tolerance is reachedSubject to dose or termination study.

Cannulation was performed through the left subclavian artery until the catheter tip was at the appropriate hepatic artery junction. The cannula was guided by ultrasound
examination as described (Lin et al, clinical efficacy of cisplatin, mitomycin C, interleukin and 5-Fluorouracil arterial perfusion chemotherapy on terminal parenchymal
carcinoma that cannot be surgically removed (Clinical effects of intra-acute infusion chemotherapy with cispain, mitomycin C, leucovor and 5-fluoroouracil for
unresectable advanced hepatocellular carcinoma), 2004, J.Chin.Med.Assoc.67.602-10.

Measurement of primary outcome

Safety: systematic and local area adverse events were ranked according to CTCAS and coded according to MedRA. Prior to dose escalation, all subjects within a single
dose range will be evaluated for adverse event data. The final safety assessment contained data for all dose ranges.

Measurement of secondary outcome
e Local administration followed by biopsy or autopsy to obtain LV-FDPS lesion distribution and retention after tissue.

e Objective Response Rate (ORR) in targeted and measurable non-localized lesions (if present) within 3 months after treatment by physical analysis, medical imaging or
biopsy.

e Levels of LV-FDPS in the blood 10 min, 30 min, 1 h and 1 day after local injection.

e Changes in liver function markers including ALP, ALT, ASAT, total bilirubin and GGT within 3 months after treatment.
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e Patients survived beyond the historical control (no LV-FDPS) without history in the interim analysis.
Admission standard
e Over the age of 18 years, both male and female are included.

e Diagnosis is confirmed by histology or cytology or clinical criteria based on currently accepted parenchymal cell derived liver parenchymal cell cancers, where
resection, transplantation or other potentially curative therapy is inappropriate at the time of screening.

e The treating physician determines that the lesion is suitable for localized regional targeted delivery.

e The target focus is a measurable disease with one-dimensional maximum diameter more than or equal to 1.0cm, which is displayed by computed tomography; the
maximum diameter is less than or equal to 5.0 cm.

e Kamofsky expressed as 60-80% of the ECOG value.

e The expected life is more than or equal to 12 weeks.

e Hematopoietic function: WBC is more than or equal to 2,500/mm 3 ANC21000/mm 3 (i) a The hemoglobin is more than or equal to 8g/dL; platelet count is greater

than or equal to 50,000/mm 3 (i) a Coagulation INR is less than or equal to 1.3.

e AST and ALT <5 times ULN; ALPS <5 times ULN. Bilirubin is less than or equal to 1.5 times ULV, creatine is less than or equal to 1.5 times ULN and eGFR is more than or
equal to 50.

e Thyroid function: total T3 or free T3, total T4 or free T4 and THC = CTCAE grade 2 abnormalities. ® The attending physician considers renal, cardiovascular and
respiratory functions to be adequate.

e And (3) immune function: the circulating V. gamma 9V delta 2+ T cells are more than or equal to 30/mm 2 (ii) a Has no immunodeficiency disease.
e Serological and viral RNA tests are negative for HIV.

e Written informed consent.

Exclusion criteria

e Intolerance or reluctance to continue the adjuvant treatment of the aminodiphosphonates.

e The amino-diphosphonic acid drug has objective clinical response after treatment.

e The target lesion is adjacent to, surrounds, or infiltrates the blood vessel.

e Primary HCC suitable for resection, transplantation or other potentially curative therapy.

e Liver surgery or chemoembolization over the past 4 months.

e Liver radiation or whole body radiation therapy over the past 4 months.

e Chemotherapy (excluding aminobisphosphonates) or any use of nitrosourea, mitomycin C or cisplatin within 4 weeks.
e Study drug with a drug half-life of <5 or within 4 weeks.

e Impaired wound healing due to diabetes.

e Severe psychiatric iliness, alcohol dependence or illegal drug use.



e Are reluctant to comply with research protocols and reporting requirements.

e Cardiovascular, cerebrovascular (stroke), immunological (except for hepatitis b or ¢ virus infection, viral hepatitis or cirrhosis), endocrine or central nervous system
diseases of clinical significance; current brain disease; variceal bleeding requiring hospitalization or transfusion within the past 4 months.

e History of HIV or acquired immunodeficiency syndrome.

e Anti-retroviral drugs are currently or previously used for treatment.

e Pregnancy, lactation or refusal to use barrier or chemical contraceptives throughout the test and follow-up interval.

Example 15 treatment of subjects with Chronic viral liver disease

LV-FDPS is a gene drug delivered to the liver by local administration from a lentiviral vector for the treatment of hepatitis B, C, HIV or other liver viral infections

Phase I clinical trials will test the safety and feasibility of using ultrasound guided cannulae to deliver LV-FDPS to virally infected liver. It is reasonable to predict that this
study will successfully treat liver infections. The study was an open label, 4x3 dose escalation (4 dose ranges with up to 3 subjects per dose) to determine the maximum
tolerated dose of LV-FDPS in patients 18 years of age or older with chronic viral liver disease and resistant to chemotherapy.

LV-FDPS is a genetic therapy aimed at reducing the expression of farnesyl diphosphate synthase in tumor cells. Experimental studies have shown that LV-FDPS modified
tumor cells induce human y 6 T cells, including the cytotoxic ability against virus infected cells.

Subjects diagnosed with liver viral infections, including hepatitis b, ¢, HIV or other viruses, were enrolled into the next available LV-FDPS dosing category. Maximum 3
pairs were recruited per dose groupSuch as a mouse. The LV-FDPS dose is the number of transduction units of LV-FDPS delivered in a single bolus via an intrahepatic
cannula, and the volume does not exceed 25mL as described in the product release standard. Based on reported experience with recombinant adenovirus therapy for
HCC (Sangro et al, phase | clinical trial of thymidine kinase-based Gene therapy for advanced hepatocellular carcinoma (a phase I clinical trial of thymidine kinase-based

Gene therapy in advanced hepatocellular carcinoma), 2010, cancer Gene ther.17 837-43), the minimum dose was 1 x 10 9 Transduce the unit and increment by 10-fold to

the next dose 1X10 19 Transduction unit, the next dose is 1X10 1! Transduction unit, and maximum dose is 1X10 12 A transduction unit. Subjects were enrolled, treated
and evaluated for 3 months. All safety assessments were completed for each group prior to enrollment and treatment of subjects at the next higher dose level.
Enrollment and dose escalation continued until the maximum tolerated dose was reached or the study was terminated.

Cannulation was performed through the left subclavian artery until the catheter tip was at the appropriate hepatic artery junction. The cannula was guided by ultrasound
examination as described (Lin et al, clinical efficacy of cisplatin, mitomycin C, interleukin and 5-Fluorouracil arterial perfusion chemotherapy on terminal parenchymal
carcinoma that cannot be surgically removed (Clinical effects of intra-acute infusion chemotherapy with cispain, mitomycin C, leucovor and 5-fluoroouracil for
unresectable advanced hepatocellular carcinoma), 2004, J.Chin.Med.Assoc.67.602-10.

Measurement of primary outcome

Safety: systematic and local area adverse events were ranked according to CTCAS and coded according to MedRA. Prior to dose escalation, all subjects within a single
dose range will be evaluated for adverse event data. The final safety assessment contained data for all dose ranges.

Measurement of secondary outcome

e Local administration followed by biopsy or autopsy to obtain LV-FDPS lesion distribution and retention after tissue.

e Objective Response Rate (ORR) measured as Sustained Viral Response (SVR) in the organ or in the whole body within 3 months after treatment.
e Levels of LV-FDPS in the blood 10 min, 30 min, 1 h and 1 day after local injection.

e Changes in liver function markers including ALP, ALT, ASAT, total bilirubin and GGT within 3 months after treatment.

e No history in the interim analysis survived more than historical control (no LV-FDPS) patients.



Admission standard
e Over the age of 18 years, both males and females are included.

e Diagnosis is confirmed histologically or cytologically or based on currently accepted clinical criteria for chronic viral liver disease, and resection, transplantation or other
potentially curative therapy is not appropriate at the time of screening.

e The treating physician determines that the lesion is suitable for localized regional targeted delivery.
e Kamofsky expressed as 60-80% of ECOG value.

e The expected life is more than or equal to 12 weeks.

e Hematopoietic function: WBC is more than or equal to 2,500/mm 3. ANC=1000/mm 3 (i) a The hemoglobin is more than or equal to 8g/dL; the platelet count is more

than or equal to 50,000/mm 8 (i) a Coagulation INR is less than or equal to 1.3.

e AST and ALT <5 times ULN; ALPS <5 times ULN. Bilirubin is less than or equal to 1.5 times ULV; creatine is less than or equal to 1.5 times ULN and eGFR is more than or
equal to 50.

e Thyroid function: total T3 or free T3, total T4 or free T4 and THC = CTCAE grade 2 abnormalities.

e The attending physician considers renal, cardiovascular and respiratory functions to be adequate.

e And (3) immune function: the circulating V. gamma 9V delta 2+ T cells are more than or equal to 30/mm 3 (i) a Has no immunodeficiency.
e Serological and viral RNA tests are negative for HIV.

e Written informed consent.

Exclusion criteria

e Chronic viral diseases suitable for excision, transplantation or other potentially curative therapy.
e Liver surgery or chemoembolization over the past 4 months.

e Liver radiation or total body radiation therapy over the past 4 months.

e Study drug with a drug half-life of <5 or within 4 weeks.

e Currently (over the last 4 weeks) or continuously receiving aminobisphosphonate treatment.

e Impaired wound healing due to diabetes.

e Serious mental iliness, alcohol dependence or illegal drug use.

e Are reluctant to comply with research protocols and reporting requirements.

e Cardiovascular, cerebrovascular (stroke), immunological (excluding viral infections, viral hepatitis or cirrhosis), endocrine or central nervous system diseases of clinical
significance; current brain disease; variceal bleeding requiring hospitalization or transfusion within the past 4 months.

e Pregnancy, lactation or refusal to use barrier or chemical contraceptives throughout the test and follow-up interval.

LV-FDPS is a gene drug delivered to the liver by local administration from lentiviral vectors for the treatment of hepatitis B virus, hepatitis C virus, HIV or other hepatoviral
infection-associated adjuvant aminobisphosphonate drug therapy



Phase | clinical trials will test the safety and feasibility of using ultrasound guided cannulae to deliver LV-FDPS to virally infected liver. It is reasonable to predict that this
study will successfully treat liver infections. The study was an open label, 4x3 dose escalation (4 dose range, up to 3 subjects per dose) to determine the maximum
tolerated dose of LV-FDPS in patients 18 years of age or older with chronic viral liver disease and resistant to chemotherapy.

LV-FDPS is a genetic therapy aimed at reducing the expression of farnesyl diphosphate synthase in tumor cells. Experimental studies have shown that LV-FDPS modified
tumor cells induce human y 6 T cells, including the cytotoxic ability against virus infected cells. Previous experimental studies also showed the possibility of a positive
interaction of LV-FDPS with specific aminobisphosphonate drugs, which can be prescribed during infectious diseases. To this endStudy, subjects will receive dose
escalating amounts of LV-FDPS with continuous standard therapeutic dose, according to physician's recommendations and subject preferences, using

Aredia®

(pamidronate) which is a salt of,

Zometa®

(zoledronic acid) or
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Actonel®

(risedronate).

Subjects identified as having a liver virus infection (including hepatitis b, ¢, HIV or other viruses) will initiate aminobisphosphonate therapy for 45 days prior to re-
screening to meet the recruitment criteria for LV-FDPS for the treatment of infectious diseases. Eligible subjects recruit the next available LV-FDPS administration
category. A maximum of 3 subjects were enrolled per dose group. The LV-FDPS dose is the number of transduction units of LV-FDPS delivered in a single bolus via an
intrahepatic cannula, and the volume does not exceed 25mL as described in the product release standard. Based on reported experience with recombinant adenovirus
therapy for HCC (Sangro et al, phase | clinical trial of thymidine kinase-based Gene therapy for advanced hepatocellular carcinoma (a phase | clinical trial of thymidine

kinase-based Gene therapy in advanced hepatocellular carcinoma), 2010, cancer Gene ther.17 837-43), the minimum dose was 1 x 10 9 Transduce the unit and increment

by 10-fold to the next dose 1X10 10 Transduction unit, next dose 1X10 1 Transduction unit, and maximum dose of 1X10 12 A transduction unit. Subjects were enrolled,
treated and evaluated for 3 months. All safety assessments were completed for each group prior to enrollment and treatment of subjects at the next higher dose level.
Recruitment and dose escalation continued until the maximum tolerated dose was reached or the study was terminated.

Cannulation was performed through the left subclavian artery until the catheter tip was at the appropriate hepatic artery junction. The cannula was guided by ultrasound
examination as described (Lin et al, clinical efficacy of cisplatin, mitomycin C, interleukin and 5-Fluorouracil arterial perfusion chemotherapy on terminal parenchymal
carcinoma that cannot be surgically removed (Clinical effects of intra-acute infusion chemotherapy with cispain, mitomycin C, leucovor and 5-fluoroouracil for
unresectable advanced hepatocellular carcinoma), 2004, J.Chin.Med.Assoc.67.602-10.

Measurement of primary outcome

Safety: systematic and local area adverse events were ranked according to CTCAS and coded according to MedRA. Prior to dose escalation, adverse event data will be
assessed for all subjects within a single dose range. The final safety assessment contained data for all dose ranges.

Measurement of secondary outcome

e Local administration and subsequent biopsy or autopsy to obtain post-tissue LV-FDPS lesion distribution and retention.

e Objective Response Rate (ORR) measured as a Sustained Viral Response (SVR) in the organ or in the whole body within 3 months after treatment.
e Levels of LV-FDPS in the blood 10 min, 30 min, 1 h and 1 day after local injection.

e Changes in liver function markers including ALP, ALT, ASAT, total bilirubin and GGT within 3 months after treatment.

e Patients survived beyond the historical control (no LV-FDPS) without history in the interim analysis.

Admission standard
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e Over the age of 18 years, both male and female are included.

e Diagnosis is confirmed histologically or cytologically or based on currently accepted clinical criteria for chronic viral liver disease, and resection, transplantation or other
potentially curative therapy is not appropriate at the time of screening.

e The treating physician determines that the lesion is suitable for local area targeted delivery.
e Kamofsky expressed as 60-80% of the ECOG value.

e The expected life is more than or equal to 12 weeks.

e Hematopoietic function: WBC is more than or equal to 2,500/mm 3 ; ANC=1000/mm 2 (i) a Blood red eggWhite is more than or equal to 8g/dL; the platelet count is

more than or equal to 50,000/mm 3 (i) a Coagulation INR is less than or equal to 1.3.

e AST and ALT <5 times ULN; ALPS <5 times ULN. Bilirubin is less than or equal to 1.5 times ULV; creatine is less than or equal to 1.5 times ULN and eGFR is more than or
equal to 50.

e Thyroid function: total T3 or free T3, total T4 or free T4 and THC = CTCAE grade 2 abnormalities.

e The attending physician considers renal, cardiovascular and respiratory functions to be adequate.

e And (3) immune function: the circulating V. gamma 9V delta 2+ T cells are more than or equal to 30/mm 3 (i) a Has no immunodeficiency.
e Serological and viral RNA tests are negative for HIV.

e Written informed consent.

Exclusion criteria

e Chronic viral diseases suitable for excision, transplantation or other potentially curative therapy.
e Liver surgery or chemoembolization within the past 4 months.

e Liver radiation or total body radiation therapy over the past 4 months.

e Study drug with a half-life of <5 drugs or within 4 weeks.

e Impaired wound healing due to diabetes.

e Severe psychiatric illness, alcohol dependence or illegal drug use.

e Are reluctant to comply with research protocols and reporting requirements.

e Cardiovascular, cerebrovascular (stroke), immunological (excluding viral infections, viral hepatitis or cirrhosis), endocrine or central nervous system diseases of clinical
significance; current brain disease; variceal bleeding requiring hospitalization or transfusion within the past 4 months.

e Pregnancy, lactation or refusal to use barrier or chemical contraceptives throughout the test and follow-up interval.
Sequence of

The following sequences are mentioned herein:



SEQ ID H#4iR =2 1!

NO:

1 FDPS shRNA | GTCCTGGAGTACAATGCCATTCTCGAGAATG
F3#1 GCATTGTACTCCAGGACTTTTT

2 FDPS shRNA | GCAGGATTTCGTTCAGCACTTCTCGAGAAGT
FFH#2 GCTGAACGAAATCCTGCTTTTT

3 FDPS shRNA | GCAGGATTTCGTTCAGCACTTCTCGAGAAGT
FEF#2 GCTGAACGAAATCCTGCTTTTT

4 FDPS shRNA | GCAGAAGGAGGCTGAGAAAGTCTCGAGACTT
FF5#4 TCTCAGCCTCCTTCTGCTTTTT

miR30 FDPS

AAGGTATATTGCTGTTGACAGTGAGCGACAC
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Fr3l#

TTTCTCAGCCTCCTTCTGCGTGAAGCCACAG
ATGGCAGAAGGAGGCTGAGAAAGTGCTGCC
TACTGCCTCGGACTTCAAGGGGCT

R e

6 miR30 FDPS | AAGGTATATTGCTGTTGACAGTGAGCGACAC
FEF#2 TTTCTCAGCCTCCTTCTGCGTGAAGCCACAG
ATGGCAGAAGGGCTGAGAAAGTGCTGCCTAC
TGCCTCGGACTTCAAGGGGCT
7 miR30 FDPS | TGCTGTTGACAGTGAGCGACTTTCTCAGCCT |
FE51#3 CCTTCTGCGTGAAGCCACAGATGGCAGAAGG
AGGCTGAGAAAGTTGCCTACTGCCTCGGA
8 miR155 FDPS | CCTGGAGGCTTGCTGAAGGCTGTATGCTGAC
FEF#1 TTTCTCAGCCTCCTTCTGCTTTTGGCCACTGA
CTGAGCAGAAGGGCTGAGAAAGTCAGGACA
CAAGGCCTGTTACTAGCACTCA
9 miR21 FDPS | CATCTCCATGGCTGTACCACCTTGTCGGGAC
FFl#1 TTTCTCAGCCTCCTTCTGCCTGTTGAATCTCA
TGGCAGAAGGAGGCGAGAAAGTCTGACATTT
TGGTATCTTTCATCTGACCA
10 miR185 FDPS | GGGCCTGGCTCGAGCAGGGGGCGAGGGATA
FRF1#1 CTTTCTCAGCCTCCTTCTGCTGGTCCCCTCCC
CGCAGAAGGAGGCTGAGAAAGTCCTTCCCTC
CCAATGACCGCGTCTTCGTCG
11 HFEABBEE | GTAGTCTTATGCAATACTCTTGTAGTCTTGCA
(RSV)BzhF | ACATGGTAACGATGAGTTAGCAACATGCCTT

I e e L e L o e L e L o o o L e e L A o N o N e N et s

ACAAGGAG AG AAAAAGCACCGTGCATGCCGA

e e e T T o T T P o B e T e T e Tk e o T TR e e T e Y = =]
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L1TUULILULUAAULIAAUUGIULIALGATULGTLLL ]
TATTAGGAAGGCAACAGACGGGTCTGACATG
GATTGGACGAACCACTGAATTGCCGCATTGC
AGAGATATTGTATTTAAGTGCCTAGCTCGAT
ACAATAAACG

o I T o o s N N L i N

12 (KM EHFE | GGTCTCTCTGGTTAGACCAGATCTGAGCCTG
(LTR) GGAGCTCTCTGGCTAACTAGGGAACCCACTG
CTTAAGCCTCAATAAAGCTTGCCTTGAGTGC
TTCAAGTAGTGTGTGCCCGTCTGTTGTGTGA
CTCTGGTAACTAGAGATCCCTCAGACCCTTT
TAGTCAGTGTGGAAAATCTCTAGCA
13 Psi BEEE | TACGCCAAAAATTTTGACTAGCGGAGGCTAG
AAGGAGAGAG
14 Rev MM T | AGGAGCTTTGTTCCTTGGGTTCTTGGGAGCA
(RRE) GCAGGAAGCACTATGGGCGCAGCCTCAATGA |

CGCTGACGGTACAGGCCAGACAATTATTGTC
TGGTATAGTGCAGCAGCAGAACAATTTGCTG
AGGGCTATTGAGGCGCAACAGCATCTGTTGC

L i L N ey i
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AACTCACAGTCTGGGGCATCAAGCAGCTCCA
GGCAAGAATCCTGGCTGTGGAAAGATACCTA
AAGGATCAACAGCTCC

15

ET8 1 U3
(cPPT)

TTTTAAAAGAAAAGGGGGGATTGGGGGGTAC
AGTGCAGGGGAAAGAATAGTAGACATAATAG
CAACAGACATACAAACTAAAGAATTACAAAA
ACAAATTACAAAATTCAAAATTTTA

e

EAm

16 GAACGCTGACGTCATCAACCCGCTCCAAGGA
'shRNA B 5  ATCGCGGGCCCAGTGTCACTAGGCGGGAAC
F:HI BT ACCCAGCGCGCGTGCGCCCTGGCAGGAAGA
| TGGCTGTGAGGGACAGGGGAGTGGCGCCCT
GCAATATTTGCATGTCGCTATGTGTTCTGGG
AAATCACCATAAACGTGAAATGTCTTTGGAT
TTGGGAATCTTATAAGTTCTGTATGAGACCA

| CTT
17 4 WPRE FF AATCAACCTCTGATTACAAAATTTGTGAAAG
il ATTGACTGGTATTCTTAACTATGTTGCTCCTT

TTACGCTATGTGGATACGCTGCTTTAATGCC
TTTGTATCATGCTATTGCTTCCCGTATGGCTT
TCATTTTCTCCTCCTTGTATAAATCCTGGTTG
CTGTCTCTTTATGAGGAGTTGTGGCCCGTTG
TCAGGCAACGTGGCGTGGTGTGCACTGTGTT
TGCTGACGCAACCCCCACTGGTTGGGGCATT
GCCACCACCTGTCAGCTCCTTTCCGGGACTT
TCGCTTTCCCCCTCCCTATTGCCACGGCGGA
ACTCATCGCCGCCTGCCTTGCCCGCTGCTGG
ACAGGGGCTCGGCTGTTGGGCACTGACAATT
CCGTGGTGTTGTCGGGGAAATCATCGTCCTT

T TTE T Te T T e eTTe AT rTTEE
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Tt Nt el L e T Tl M B el Vot Wt b B S et Tl TN

ATTCTGCGCGGGACGTCCTTCTGCTACGTCC

CTTCGGCCCTCAATCCAGCGGACCTTCCTTC

CCGCGGCCTGCTGCCGGCTCTGCGGCCTCTT
CCGCGTCTTCGCCTTCGCCCTCAGACGAGTC
GGATCTCCCTTTGGGCCGCCTCCCCGCCT

18

: 3’ oLTR

TGGAAGGGCTAATTCACTCCCAACGAAGATA
AGATCTGCTTTTTGCTTGTACTGGGTCTCTCT
GGTTAGACCAGATCTGAGCCTGGGAGCTCTC
TGGCTAACTAGGGAACCCACTGCTTAAGCCT
CAATAAAGCTTGCCTTGAGTGCTTCAAGTAG
TGTGTGCCCGTCTGTTGTGTGACTCTGGTAA
CTAGAGATCCCTCAGACCCTTTTAGTCAGTG
TGGAAAATCTCTAGCAGTAGTAGTTCATGTC
A

19

 BiBh/Rev; B
o3 ' B

(CAG)B#TF;

GCTATTACCATGGGTCGAGGTGAGCCCCACG
TTCTGCTTCACTCTCCCCATCTCCCCCCCCTC
CCCACCCCCAATTTTGTATTTATTTATTTTTT
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Fex

AATTATTTTGTGCAGCGATGGGGGOGGEGGE
GGGGGGGLGOGCGCGCCAGGOCGGGGOGGEH
GCGGGGCGAGGGGOGGGGOGGGGLGAGGC
GGAGAGGTGCGGCGGCAGCCAATCAGAGCG
GCGCGCTCCGAAAGTTTCCTTTTATGGCGAG
GCGGCGGCGGCGGOCGGCCCTATAAAAAGCG
AAGCGCGCGGCGGGCG

20

 HiBi/Rev; HIV

Gag; W B K

K

ATGGGTGCGAGAGCGTCAGTATTAAGCGGG
GGAGAATTAGATCGATGGGAAAAAATTCGGT
TAAGGCCAGGGGGAAAGAAAAAATATAAATT
AAAACATATAGTATGGGCAAGCAGGGAGCTA
GAACGATTCGCAGTTAATCCTGGCCTGTTAG
AAACATCAGAAGGCTGTAGACAAATACTGGG
ACAGCTACAACCATCCCTTCAGACAGGATCA
GAAGAACTTAGATCATTATATAATACAGTAG
CAACCCTCTATTGTGTGCATCAAAGGATAGA
GATAAAAGACACCAAGGAAGCTTTAGACAAG
ATAGAGGAAGAGCAAAACAAAAGTAAGAAAA
AAGCACAGCAAGCAGCAGCTGACACAGGACA
CAGCAATCAGGTCAGCCAAAATTACCCTATA
GTGCAGAACATCCAGGGGCAAATGGTACATC
AGGCCATATCACCTAGAACTTTAAATGCATG
GGTAAAAGTAGTAGAAGAGAAGGCTTTCAGC
CCAGAAGTGATACCCATGTTTTCAGCATTAT
CAGAAGGAGCCACCCCACAAGATTTAAACAC
CATGCTAAACACAGTGGGGGGACATCAAGCA
GCCATGCAAATGTTAAAAGAGACCATCAATG
AGGAAGCTGCAGAATGGGATAGAGTGCATCC

AGTGCATGCAGGGCCTATTGCACCAGGCCAG
ATEOACACAACTCAACCCCAACTOACATACET A
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el [ TEpgy HpyS Ny S i el i Tyl A TR b (N TSapl R . e Mg

LGAACTACTAGTACCCTTCAGGAACAAATAG
GATGGATGACACATAATCCACCTATCCCAGT
AGGAGAAATCTATAAAAGATGGATAATCCTG
GGATTAAATAAAATAGTAAGAATGTATAGCC
CTACCAGCATTCTGGACATAAGACAAGGACC
AAAGGAACCCTTTAGAGACTATGTAGACCGA
TTCTATAAAACTCTAAGAGCCGAGCAAGCTT
CACAAGAGGTAAAAAATTGGATGACAGAAAC
CTTGTTGGTCCAAAATGCGAACCCAGATTGT
AAGACTATTTTAAAAGCATTGGGACCAGGAG
CGACACTAGAAGAAATGATGACAGCATGTCA
GGGAGTGGGGGGACCCGGCCATAAAGCAAG
AGTTTTGGCTGAAGCAATGAGCCAAGTAACA
AATCCAGCTACCATAATGATACAGAAAGGCA
ATTTTAGGAACCAAAGAAAGACTGTTAAGTG
TTTCAATTGTGGCAAAGAAGGGCACATAGCC
AAAAATTGCAGGGCCCCTAGGAAAAAGGGCT
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GTTGGAAATGTGGAAAGGAAGGACACCAAAT
GAAAGATTGTACTGAGAGACAGGCTAATTTT
TTAGGGAAGATCTGGCCTTCCCACAAGGGAA
GGCCAGGGAATTTTCTTCAGAGCAGACCAGA
GCCAACAGCCCCACCAGAAGAGAGCTTCAGG
TTTGGGGAAGAGACAACAACTCCCTCTCAGA
AGCAGGAGCCGATAGACAAGGAACTGTATCC
TTTAGCTTCCCTCAGATCACTCTTTGGCAGC
GACCCCTCGTCACAATAA

2]

 $88h/Rev; HIV
Pol; EEEBEA
R

ATGAATTTGCCAGGAAGATGGAAACCAAAAA
TGATAGGGGGAATTGGAGGTTTTATCAAAGT
AGGACAGTATGATCAGATACTCATAGAAATC
TGCGGACATAAAGCTATAGGTACAGTATTAG
TAGGACCTACACCTGTCAACATAATTGGAAG
AAATCTGTTGACTCAGATTGGCTGCACTTTA
AATTTTCCCATTAGTCCTATTGAGACTGTACC
AGTAAAATTAAAGCCAGGAATGGATGGCCCA
AAAGTTAAACAATGGCCATTGACAGAAGAAA
AAATAAAAGCATTAGTAGAAATTTGTACAGA
AATGGAAAAGGAAGGAAAAATTTCAAAAATT
GGGCCTGAAAATCCATACAATACTCCAGTAT
TTGCCATAAAGAAAAAAGACAGTACTAAATG
GAGAAAATTAGTAGATTTCAGAGAACTTAAT
AAGAGAACTCAAGATTTCTGGGAAGTTCAAT
TAGGAATACCACATCCTGCAGGGTTAAAACA
GAAAAAATCAGTAACAGTACTGGATGTGGGC
GATGCATATTTTTCAGTTCCCTTAGATAAAGA
CTTCAGGAAGTATACTGCATTTACCATACCT

AGTATAAACAATGAGACACCAGGGATTAGAT
ATOACTACAATOCTOCCTTCOCACACCOATOCO A A
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AGGATCACCAGCAATATTCCAGTGTAGCATG
ACAAAAATCTTAGAGCCTTTTAGAAAACAAA
ATCCAGACATAGTCATCTATCAATACATGGA
TGATTTGTATGTAGGATCTGACTTAGAAATA
GGGCAGCATAGAACAAAAATAGAGGAACTGA
GACAACATCTGTTGAGGTGGGGATTTACCAC
ACCAGACAAAAAACATCAGAAAGAACCTCCA
TTCCTTTGGATGGGTTATGAACTCCATCCTG
ATAAATGGACAGTACAGCCTATAGTGCTGCC
AGAAAAGGACAGCTGGACTGTCAATGACATA
CAGAAATTAGTGGGAAAATTGAATTGGGCAA
GTCAGATTTATGCAGGGATTAAAGTAAGGCA
ATTATGTAAACTTCTTAGGGGAACCAAAGCA
CTAACAGAAGTAGTACCACTAACAGAAGAAG
CAGAGCTAGAACTGGCAGAAAACAGGGAGAT
TCTAAAAGAACCGGTACATGGAGTGTATTAT
GACCCATCAAAAGACTTAATAGCAGAAATAC
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AGAAGCAGGGGCAAGGCCAATGGACATATCA
AATTTATCAAGAGCCATTTAAAAATCTGAAAA
CAGGAAAATATGCAAGAATGAAGGGTGCCCA
CACTAATGATGTGAAACAATTAACAGAGGCA
GTACAAAAAATAGCCACAGAAAGCATAGTAA
TATGGGGAAAGACTCCTAAATTTAAATTACC
CATACAAAAGGAAACATGGGAAGCATGGTGG
ACAGAGTATTGGCAAGCCACCTGGATTCCTG
AGTGGGAGTTTGTCAATACCCCTCCCTTAGT
GAAGTTATGGTACCAGTTAGAGAAAGAACCC
ATAATAGGAGCAGAAACTTTCTATGTAGATG
GGGCAGCCAATAGGGAAACTAAATTAGGAAA
AGCAGGATATGTAACTGACAGAGGAAGACAA
AAAGTTGTCCCCCTAACGGACACAACAAATC
AGAAGACTGAGTTACAAGCAATTCATCTAGC
TTTGCAGGATTCGGGATTAGAAGTAAACATA
GTGACAGACTCACAATATGCATTGGGAATCA
TTCAAGCACAACCAGATAAGAGTGAATCAGA
GTTAGTCAGTCAAATAATAGAGCAGTTAATA
AAAAAGGAAAAAGTCTACCTGGCATGGGTAC
CAGCACACAAAGGAATTGGAGGAAATGAACA
AGTAGATGGGTTGGTCAGTGCTGGAATCAGG
AAAGTACTA

22

¥ B1  Rev;
HIV %48

JAERNANE
s

TTTTTAGATGGAATAGATAAGGCCCAAGAAG
AACATGAGAAATATCACAGTAATTGGAGAGC
AATGGCTAGTGATTTTAACCTACCACCTGTA
GTAGCAAAAGAAATAGTAGCCAGCTGTGATA
AATGTCAGCTAAAAGGGGAAGCCATGCATGG

ACAAGTAGACTGTAGCCCAGGAATATGGCAG
CTACATTOTACACATTTACAACCAAAADCTTA



https://patentimages.storage.googleapis.com/c6/93/50/d826d0a7e4075a/BDA0001800545000000601.png

TCTTGGTAGCAGTTCATGTAGCCAGTGGATA
TATAGAAGCAGAAGTAATTCCAGCAGAGACA
GGGCAAGAAACAGCATACTTCCTCTTAAAAT
TAGCAGGAAGATGGCCAGTAAAAACAGTACA
TACAGACAATGGCAGCAATTTCACCAGTACT
ACAGTTAAGGCCGCCTGTTGOGTGGGOGGGE
ATCAAGCAGGAATTTGGCATTCCCTACAATC
CCCAAAGTCAAGGAGTAATAGAATCTATGAA
TAAAGAATTAAAGAAAATTATAGGACAGGTA
AGAGATCAGGCTGAACATCTTAAGACAGCAG
TACAAATGGCAGTATTCATCCACAATTTTAAA
AGAAAAGGGGGGATTGGGGGGTACAGTGCA
GGGGAAAGAATAGTAGACATAATAGCAACAG
ACATACAAACTAAAGAATTACAAAAACAAAT
TACAAAAATTCAAAATTTTCGGGTTTATTACA
GGGACAGCAGAGATCCAGTTTGGAAAGGAC
CAGCAAAGCTCCTCTGGAAAGGTGAAGGGG



https://patentimages.storage.googleapis.com/c6/93/50/d826d0a7e4075a/BDA0001800545000000601.png
https://patentimages.storage.googleapis.com/c6/93/50/d826d0a7e4075a/BDA0001800545000000601.png

e
CAGTAGTAATACAAGATAATAGTGACATAAA

AGTAGTGCCAAGAAGAAAAGCAAAGATCATC
AGGGATTATGGAAAACAGATGGCAGGTGATG
ATTGTGTGGCAAGTAGACAGGATGAGGATTA
A

e

23

24

HBh/Rev: HIV
RRE; & &
Rev 7044

Bh/Rev; HIV

Rev; # %

M ENE
mRNA

AGGAGCTTTGTTCCTTGGGTTCTTGGGAGCA
GCAGGAAGCACTATGGGCGCAGCGTCAATG
ACGCTGACGGTACAGGCCAGACAATTATTGT
CTGGTATAGTGCAGCAGCAGAACAATTTGCT
GAGGGCTATTGAGGCGCAACAGCATCTGTTG
CAACTCACAGTCTGGGGCATCAAGCAGCTCC
AGGCAAGAATCCTGGCTGTGGAAAGATACCT
AAAGGATCAACAGCTCCT
ATGGCAGGAAGAAGCGGAGACAGCGACGAA
GAACTCCTCAAGGCAGTCAGACTCATCAAGT
TTCTCTATCAAAGCAACCCACCTCCCAATCCC
GAGGGGACCCGACAGGCCCGAAGGAATAGA
AGAAGAAGGTGGAGAGAGAGACAGAGACAG
ATCCATTCGATTAGTGAACGGATCCTTAGCA
CTTATCTGGGACGATCTGCGGAGCCTGTGCC
TCTTCAGCTACCACCGCTTGAGAGACTTACT
CTTGATTGTAACGAGGATTGTGGAACTTCTG
GGACGCAGGGGGTGGGAAGCCCTCAAATAT
TGGTGGAATCTCCTACAATATTGGAGTCAGG
AGCTAAAGAATAG

e e L P N L Ny i Ny

A A L o s L=

25

AR CMV B
BT Bx

ACATTGATTATTGACTAGTTATTAATAGTAAT
CAATTACGGGGTCATTAGTTCATAGCCCATA
TATGGAGTTCCGCGTTACATAACTTACGGTA

AATGGCCCGCCTGGCTGACCGCCCAACGACC
COCCCCOCATTOACCOCTOAATAATOCACCTATOT
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TCCCATAGTAACGCCAATAGGGACTTTCCAT
TGACGTCAATGGGTGGAGTATTTACGGTAAA
CTGCCCACTTGGCAGTACATCAAGTGTATCA
TATGCCAAGTACGCCCCCTATTGACGTCAAT
GACGGTAAATGGCCCGCCTGGCATTATGCCC
AGTACATGACCTTATGGGACTTTCCTACTTG
GCAGTACATCTACGTATTAGTCATCGCTATT
ACCATGGTGATGCGGTTTTGGCAGTACATCA
ATGGGCGTGGATAGCGGTTTGACTCACGGG
GATTTCCAAGTCTCCACCCCATTGACGTCAA
TGGGAGTTTGTTTTGGCACCAAAATCAACGG
GACTTTCCAAAATGTCGTAACAACTCCGCCC

CATTGACGCAAATGGGCGGTAGGCGTGTACGE

GTGGGAGGTCTATATAAGC

E
%

26

AR VSV-G;
BEOEE-4
HEE

ATGAAGTGCCTTTTGTACTTAGCCTTTTTATT
CATTGGGGTGAATTGCAAGTTCACCATAGTT
TTTCCACACAACCAAAAAGGAAACTGGAAAA

A L A s
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ATGTTCCTTCTAATTACCATTATTGCCCGTCA
AGCTCAGATTTAAATTGGCATAATGACTTAA
TAGGCACAGCCTTACAAGTCAAAATGCCCAA
GAGTCACAAGGCTATTCAAGCAGACGGTTGG
ATGTGTCATGCTTCCAAATGGGTCACTACTT
GTGATTTCCGCTGGTATGGACCGAAGTATAT
AACACATTCCATCCGATCCTTCACTCCATCTG
TAGAACAATGCAAGGAAAGCATTGAACAAAC
GAAACAAGGAACTTGGCTGAATCCAGGCTTC
CCTCCTCAAAGTTGTGGATATGCAACTGTGA
CGGATGCCGAAGCAGTGATTGTCCAGGTGAC
TCCTCACCATGTGCTGGTTGATGAATACACA
GGAGAATGGGTTGATTCACAGTTCATCAACG
GAAAATGCAGCAATTACATATGCCCCACTGT
CCATAACTCTACAACCTGGCATTCTGACTATA
AGGTCAAAGGGCTATGTGATTCTAACCTCAT
TTCCATGGACATCACCTTCTTCTCAGAGGAC
GGAGAGCTATCATCCCTGGGAAAGGAGGGC
ACAGGGTTCAGAAGTAACTACTTTGCTTATG
AAACTGGAGGCAAGGCCTGCAAAATGCAATA
CTGCAAGCATTGGGGAGTCAGACTCCCATCA
GGTGTCTGGTTCGAGATGGCTGATAAGGATC
TCTTTGCTGCAGCCAGATTCCCTGAATGCCC
AGAAGGGTCAAGTATCTCTGCTCCATCTCAG
ACCTCAGTGGATGTAAGTCTAATTCAGGACG
TTGAGAGGATCTTGGATTATTCCCTCTGCCA
AGAAACCTGGAGCAAAATCAGAGCGGGTCTT
CCAATCTCTCCAGTGGATCTCAGCTATCTTG

CTCCTAAAAACCCAGGAACCGGTCCTGCTTT
CATCTC ATAATOCAATE A TATCTCTOCTAAAATACTTT,
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AGACCAGATACATCAGAGTCGATATTGCTGC
TCCAATCCTCTCAAGAATGGTCGGAATGATC
AGTGGAACTACCACAGAAAGGGAACTGTGG
GATGACTGGGCACCATATGAAGACGTGGAAA
TTGGACCCAATGGAGTTCTGAGGACCAGTTC
AGGATATAAGTTTCCTTTATACATGATTGGA
CATGGTATGTTGGACTCCGATCTTCATCTTA
GCTCAAAGGCTCAGGTGTTCGAACATCCTCA
CATTCAAGACGCTGCTTCGCAACTTCCTGAT
GATGAGAGTTTATTTTTTGGTGATACTGGGC
TATCCAAAAATCCAATCGAGCTTGTAGAAGG
TTGGTTCAGTAGTTGGAAAAGCTCTATTGCC
TCTTTTTTCTTTATCATAGGGTTAATCATTGG
ACTATTCTTGGTTCTCCGAGTTGGTATCCATC
TTTGCATTAAATTAAAGCACACCAAGAAAAG
ACAGATTTATACAGACATAGAGATGA

27

i Bh /Rev;

TAGTTATTAATAGTAATCAATTACGGGGTCA
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TTAGTTCATAGCCCATATATGGAGTTCCGCG
TTACATAACTTACGGTAAATGGCCCGCCTGG
CTGACCGCCCAACGACCCCCGCCCATTGACG
TCAATAATGACGTATGTTCCCATAGTAACGC
CAATAGGGACTTTCCATTGACGTCAATGGGT
GGACTATTTACGGTAAACTGCCCACTTGGCA
GTACATCAAGTGTATCATATGCCAAGTACGC
CCCCTATTGACGTCAATGACGGTAAATGGCC
CGCCTGGCATTATGCCCAGTACATGACCTTA
TGGGACTTTCCTACTTGGCAGTACATCTACG
TATTAGTCATC

28

HBI/Rev; B
e ZEAA®
T WMEER
ik

GGAGTCGCTGCGTTGCCTTCGCCCOCGTGCCC
CGCTCOCGCGCOGCCTOGOG GG CCcCcCo
GCTCTGACTGACCGCGTTACTCCCACAGGTG
AGCGGGCGGGACGGCCCTTCTCCTCCGGGC

TGTAATTAGCGCTTGGTTTAATGACGGCTCG
TTTCTTTTCTGTGGCTGCGTGAAAGCCTTAA

AGGGCTCCGGGAGGGCCCTTTGTGCGGGGG
GGAGCGGCTCGGGGGGTGOCGTGCGTGTGTG
TGTGCGTGGGGAGCGCCGOGTGCGGCCOGC
GCTGCCCGGCGGCTGTGAGCGCTGCGGGCG
CGGCGCGGGGOATTTGTGOGCTCCGOGTGTG

CGCGAGGGGAGCGOGGLOGLGGLGAGGETGCC
CCGCGGTGCOGGGGGGGOTGCGAGGGGAACA
AAGGCTGCGTGCGGGGTGTGTGCGTGGGGE
GGTGAGCAGGGGGTGTGGGOCGCGGOGGTCG
GGCTGTAACCCCCCCCTGCACCCCCCTCCCC
GAGTTGCTGAGCACGGCCCGGCTTCGGGTG

CGGGGCTCCGTGCGGGGCGTGGOGCGGGGO
T T o ST oA
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TGGGGGTGCOCGGGOGGGGOGGLGGCCGCCTC
GGGCCGGGGAGGGCTCGGGGGAGGGGCGC
GGCGGCCCCGGAGCGCCGGOCGGCTGTCGAG
GCGCGGCGAGCCGCAGCCATTGCCTTTTATG
GTAATCGTGCGAGAGGGCGCAGGGACTTCCT
TTGTCCCAAATCTGGCGGAGCCGAAATCTGG
GAGGCGCCGCCGCACCCCCTCTAGOGGGOG
CGGGCGAAGCGGTGCGGCGCOCGGCAGGAAG
GAAATGGGCGGGGAGGGCCTTCGTGOGTCG
CCGCGCCGCCGTCCCCTTCTCCATCTCCAGC
CTCGGGGCTGCCGCAGGGGGACGGCOTGCCT
TCGGGGGGGACGGGGCAGGGCGGGGTTCGG
CTTCTGGCGTGTGACCGGCGG

29

#HBh/Rev; &P
REEE A;
RNA @

AGATCTTTTTCCCTCTGCCAAAAATTATGGG
GACATCATGAAGCCCCTTGAGCATCTGACTT
CTGGCTAATAAAGGAAATTTATTTTCATTGCA
ATAGTGTGTTGGAATTTTTTGTGTCTCTCACT
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CGGAAGGACATATGGGAGGGCAAATCATTTA
AAACATCAGAATGAGTATTTGGTTTAGAGTT
TGGCAACATATGCCATATGCTGGCTGCCATG
AACAAAGGTGGCTATAAAGAGGTCATCAGTA
TATGAAACAGCCCCCTGCTGTCCATTCCTTA
TTCCATAGAAAAGCCTTGACTTGAGGTTAGA
TTTTTTTTATATTTTGTTTTGTGTTATTTTTTT
CTTTAACATCCCTAAAATTTTCCTTACATGTT
TTACTAGCCAGATTTTTCCTCCTCTCCTGACT
ACTCCCAGTCATAGCTGTCCCTCTTCTCTTAT
GAAGATC

30

BWHR; p BREH
NEF; M5
HERFIE

GTGAGTTTGGGGACCCTTGATTGTTCTTTCT
TTTTCGCTATTGTAAAATTCATGTTATATGGA
GGGGGCAAAGTTTTCAGGGTGTTGTTTAGAA
TGGGAAGATGTCCCTTGTATCACCATGGACC
CTCATGATAATTTTGTTTCTTTCACTTTCTAC
TCTGTTGACAACCATTGTCTCCTCTTATTTTC
TTTTCATTTTCTGTAACTTTTTCGTTAAACTT
TAGCTTGCATTTGTAACGAATTTTTAAATTCA
CTTTTGTTTATTTGTCAGATTGTAAGTACTTT
CTCTAATCACTTTTTTTTCAAGGCAATCAGGG
TATATTATATTGTACTTCAGCACAGTTTTAGA
GAACAATTGTTATAATTAAATGATAAGGTAG
AATATTTCTGCATATAAATTCTGGCTGGCGT
GGAAATATTCTTATTGGTAGAAACAACTACA
CCCTGGTCATCATCCTGCCTTTCTCTTTATGG
TTACAATGATATACACTGTTTGAGATGAGGA
TAAAATACTCTGAGTCCAAACCGGGCCCCTC

TGCTAACCATGTTCATGCCTTCTTCTCTTTCC
TALCAD
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GACATCATGAAGCCCCTTGAGCATCTGACTT
CTGGCTAATAAAGGAAATTTATTTTCATTGCA
ATAGTGTGTTGGAATTTTTTGTGTCTCTCACT
CGGAAGGACATATGGGAGGGCAAATCATTTA
AAACATCAGAATGAGTATTTGGTTTAGAGTT
TGGCAACATATGCCCATATGCTGGCTGCCAT
GAACAAAGGTTGGCTATAAAGAGGTCATCAG
TATATGAAACAGCCCCCTGCTGTCCATTCCT
TATTCCATAGAAAAGCCTTGACTTGAGGTTA
GATTTTTTTTATATTTTGTTTTGTGTTATTTTT
TTCTTTAACATCCCTAAAATTTTCCTTACATG
TTTTACTAGCCAGATTTTTCCTCCTCTCCTGA
CTACTCCCAGTCATAGCTGTCCCTCTTCTCTT
ATGGAGATC
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EikZ)

TAAGCAGAATTCATGAATTTGCCAGGAAGAT

33

514

CCATACAATGAATGGACACTAGGCGGCCGCA
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CGAAT
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Gag, Pol, B4
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GAATTCATGAATTTGCCAGGAAGATGGAAAC
CAAAAATGATAGGGGGAATTGGAGGTTTTAT
CAAAGTAAGACAGTATGATCAGATACTCATA
GAAATCTGCGGACATAAAGCTATAGGTACAG
TATTAGTAGGACCTACACCTGTCAACATAAT
TGGAAGAAATCTGTTGACTCAGATTGGCTGC
ACTTTAAATTTTCCCATTAGTCCTATTGAGAC
TGTACCAGTAAAATTAAAGCCAGGAATGGAT
GGCCCAAAAGTTAAACAATGGCCATTGACAG
AAGAAAAAATAAAAGCATTAGTAGAAATTTG
TACAGAAATGGAAAAGGAAGGAAAAATTTCA
AAAATTGGGCCTGAAAATCCATACAATACTC
CAGTATTTGCCATAAAGAAAAAAGACAGTAC
TAAATGGAGAAAATTAGTAGATTTCAGAGAA
CTTAATAAGAGAACTCAAGATTTCTGGGAAG
TTCAATTAGGAATACCACATCCTGCAGGGTT
AAAACAGAAAAAATCAGTAACAGTACTGGAT
GTGGGCGATGCATATTTTTCAGTTCCCTTAG
ATAAAGACTTCAGGAAGTATACTGCATTTAC
CATACCTAGTATAAACAATGAGACACCAGGG
ATTAGATATCAGTACAATGTGCTTCCACAGG
GATGGAAAGGATCACCAGCAATATTCCAGTG
TAGCATGACAAAAATCTTAGAGCCTTTTAGA
AAACAAAATCCAGACATAGTCATCTATCAAT
ACATGGATGATTTGTATGTAGGATCTGACTT
AGAAATAGGGCAGCATAGAACAAAAATAGAG
GAACTGAGACAACATCTGTTGAGGTGGGGAT

TTACCACACCAGACAAAAAACATCAGAAAGA
ACCTCCOATTOCCTTTOCOATCCOCTTATOCAACTC
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CATCCTGATAAATGGACAGTACAGCCTATAG
TGCTGCCAGAAAAGGACAGCTGGACTGTCAA
TGACATACAGAAATTAGTGGGAAAATTGAAT
TGGGCAAGTCAGATTTATGCAGGGATTAAAG
TAAGGCAATTATGTAAACTTCTTAGGGGAAC
CAAAGCACTAACAGAAGTAGTACCACTAACA
GAAGAAGCAGAGCTAGAACTGGCAGAAAACA
GGGAGATTCTAAAAGAACCGGTACATGGAGT
GTATTATGACCCATCAAAAGACTTAATAGCA
GAAATACAGAAGCAGGGGCAAGGCCAATGG
ACATATCAAATTTATCAAGAGCCATTTAAAAA
TCTGAAAACAGGAAAGTATGCAAGAATGAAG
GGTGCCCACACTAATGATGTGAAACAATTAA
CAGAGGCAGTACAAAAAATAGCCACAGAAAG
CATAGTAATATGGGGAAAGACTCCTAAATTT
AAATTACCCATACAAAAGGAAACATGGGAAG
CATGGTGGACAGAGTATTGGCAAGCCACCTG
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GATTCCTGAGTGGGAGTTTGTCAATACCCCT |
CCCTTAGTGAAGTTATGGTACCAGTTAGAGA
AAGAACCCATAATAGGAGCAGAAACTTTCTA
TGTAGATGGGGCAGCCAATAGGGAAACTAAA
TTAGGAAAAGCAGGATATGTAACTGACAGAG
GAAGACAAAAAGTTGTCCCCCTAACGGACAC
AACAAATCAGAAGACTGAGTTACAAGCAATT
CATCTAGCTTTGCAGGATTCGGGATTAGAAG
TAAACATAGTGACAGACTCACAATATGCATT
GGGAATCATTCAAGCACAACCAGATAAGAGT
GAATCAGAGTTAGTCAGTCAAATAATAGAGC
AGTTAATAAAAAAGGAAAAAGTCTACCTGGC
ATGGGTACCAGCACACAAAGGAATTGGAGGA
AATGAACAAGTAGATAAATTGGTCAGTGCTG
GAATCAGGAAAGTACTATTTTTAGATGGAAT
AGATAAGGCCCAAGAAGAACATGAGAAATAT
CACAGTAATTGGAGAGCAATGGCTAGTGATT
TTAACCTACCACCTGTAGTAGCAAAAGAAAT
AGTAGCCAGCTGTGATAAATGTCAGCTAAAA
GGGGAAGCCATGCATGGACAAGTAGACTGTA
GCCCAGGAATATGGCAGCTAGATTGTACACA
TTTAGAAGGAAAAGTTATCTTGGTAGCAGTT
CATGTAGCCAGTGGATATATAGAAGCAGAAG
TAATTCCAGCAGAGACAGGGCAAGAAACAGC
ATACTTCCTCTTAAAATTAGCAGGAAGATGG
CCAGTAAAAACAGTACATACAGACAATGGCA
GCAATTTCACCAGTACTACAGTTAAGGCCGC
CTGTTGGTGGGCGGGGATCAAGCAGGAATTT

GGCATTCCCTACAATCCCCAAAGTCAAGGAG
TAATAGCAATCTATOAATAAAGCAATTAAAGCIAA
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AATTATAGGACAGGTAAGAGATCAGGCTGAA
CATCTTAAGACAGCAGTACAAATGGCAGTAT
TCATCCACAATTTTAAAAGAAAAGGGGGGAT
TGGGGGGTACAGTGCAGGGGAAAGAATAGT
AGACATAATAGCAACAGACATACAAACTAAA
GAATTACAAAAACAAATTACAAAAATTCAAA
ATTTTCGGGTTTATTACAGGGACAGCAGAGA
TCCAGTTTGGAAAGGACCAGCAAAGCTCCTC
TGGAAAGGTGAAGGGGCAGTAGTAATACAA
GATAATAGTGACATAAAAGTAGTGCCAAGAA
GAAAAGCAAAGATCATCAGGGATTATGGAAA
ACAGATGGCAGGTGATGATTGTGTGGCAAGT
AGACAGGATGAGGATTAA

35

4 Rev § DNA
FE, RRE #I
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A

TCTAGAATGGCAGGAAGAAGCGGAGACAGC
GACGAAGAGCTCATCAGAACAGTCAGACTCA
TCAAGCTTCTCTATCAAAGCAACCCACCTCC
CAATCCCGAGGGGACCCGACAGGCCCGAAG
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GAATAGAAGAAGAAGGTGGAGAGAGAGACA
GAGACAGATCCATTCGATTAGTGAACGGATC
CTTGGCACTTATCTGGGACGATCTGCGGAGC
CTGTGCCTCTTCAGCTACCACCGCTTGAGAG
ACTTACTCTTGATTGTAACGAGGATTGTGGA
ACTTCTGGGACGCAGGGGGTGGGAAGCCCT
CAAATATTGGTGGAATCTCCTACAATATTGG
AGTCAGGAGCTAAAGAATAGAGGAGCTTTGT
TCCTTGGGTTCTTGGGAGCAGCAGGAAGCAC
TATGGGCGCAGCGTCAATGACGCTGACGGTA
CAGGCCAGACAATTATTGTCTGGTATAGTGC
AGCAGCAGAACAATTTGCTGAGGGCTATTGA
GGCGCAACAGCATCTGTTGCAACTCACAGTC
TGGGGCATCAAGCAGCTCCAGGCAAGAATCC
TGGCTGTGGAAAGATACCTAAAGGATCAACA
GCTCCTAGATCTTTTTCCCTCTGCCAAAAATT
ATGGGGACATCATGAAGCCCCTTGAGCATCT
GACTTCTGGCTAATAAAGGAAATTTATTTTCA
TTGCAATAGTGTGTTGGAATTTTTTGTGTCTC
TCACTCGGAAGGACATATGGGAGGGCAAATC
ATTTAAAACATCAGAATGAGTATTTGGTTTA
GAGTTTGGCAACATATGCCATATGCTGGCTG
CCATGAACAAAGGTGGCTATAAAGAGGTCAT
CAGTATATGAAACAGCCCCCTGCTGTCCATT
CCTTATTCCATAGAAAAGCCTTGACTTGAGG
TTAGATTTTTTTTATATTTTGTTTTGTGTTATT
TTTTTCTTTAACATCCCTAAAATTTTCCTTAC
ATGTTTTACTAGCCAGATTTTTCCTCCTCTCC

TGACTACTCCCAGTCATAGCTGTCCCTCTTCT
CTTATOCAACATCCCTCOACCTOCCACCCCAA
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CTTGGCGTAATCATGGTCATAGCTGTTTCCT
GTGTGAAATTGTTATCCGCTCACAATTCCAC
ACAACATACGAGCCGGAAGCATAAAGTGTAA
AGCCTGGGGTGCCTAATGAGTGAGCTAACTC
ACATTAATTGCGTTGCGCTCACTGCCCGCTT
TCCAGTCGGGAAACCTGTCGTGCCAGCGGAT
CCGCATCTCAATTAGTCAGCAACCATAGTCC
CGCCCCTAACTCCGCCCATCCCGCCCCTAAC
TCCGCCCAGTTCCGCCCATTCTCCGCCCCAT
GGCTGACTAATTTTTTTTATTTATGCAGAGGC
CGAGGCCGCCTCGGCCTCTGAGCTATTCCAG
AAGTAGTGAGGAGGCTTTTTTGGAGGCCTAG
GCTTTTGCAAAAAGCTAACTTGTTTATTGCA
GCTTATAATGGTTACAAATAAAGCAATAGCA
TCACAAATTTCACAAATAAAGCATTTTTTTCA
CTGCATTCTAGTTGTGGTTTGTCCAAACTCAT
CAATGTATCTTATCAGCGGCCGCCCCGGG
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ACGCGTTAGTTATTAATAGTAATCAATTACG
GGGTCATTAGTTCATAGCCCATATATGGAGT
TCCGCGTTACATAACTTACGGTAAATGGCCC
GCCTGGCTGACCGCCCAACGACCCCCGCCCA
TTGACGTCAATAATGACGTATGTTCCCATAG
TAACGCCAATAGGGACTTTCCATTGACGTCA
ATGGGTGGACTATTTACGGTAAACTGCCCAC
TTGGCAGTACATCAAGTGTATCATATGCCAA
GTACGCCCCCTATTGACGTCAATGACGGTAA
ATGGCCCGCCTGGCATTATGCCCAGTACATG
ACCTTATGGGACTTTCCTACTTGGCAGTACA
TCTACGTATTAGTCATCGCTATTACCATGGG
TCGAGGTGAGCCCCACGTTCTGCTTCACTCT
CCCCATCTCCCCCCCCTCCCCACCCCCAATTT
TGTATTTATTTATTTTTTAATTATTTTGTGCA
GCGATGGGGGOGGELELGLGEGGGLELGOGCG
CGCCAGGOCGGGGLOGGLGOGLGGLAGAGGGG
CGGGGOGGGLGGCGAGGCGGAGAGGTGOGGCG
GCAGCCAATCAGAGCGGCGCGCTCCGAAAGT
TTCCTTTTATGGCGAGGCGGCGGCGGOGGC
GGCCCTATAAAAAGCGAAGCGCGCOGGOCGGG
CGGGAGTCGCTGCGTTGCCTTCGCCCOGTGC
CCCGCTCCGOCGCOGOCTOG GG
CGGCTCTGACTGACCGCGTTACTCCCACAGG
TGAGCGGGCGGGACGGCCCTTCTCCTCCGG
GCTGTAATTAGCGCTTGGTTTAATGACGGCT
CGTTTCTTTTCTGTGGCTGCGTGAAAGCCTT
AAAGGGCTCCGGGAGGGCCCTTTGTGOGGG

GGGGAGCGGCTOGGGGGGTGOCGTGOCGTGTG
TOTOTOCOCCTOCCOACOCCOCOCCooToococee
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GCGCTGCCOCGGOGGCTOGTGAGCGCTGOGGG
CGCGGOCGOCGGGGOTTTGTGOCGCTCCGOGTG
TGCGCGAGGGGAGCGOCGGCOGGGGGOGOTG
CCCCGOCGGTGOGGGGGGGATGCGAGGGGAA
CAAAGGCTGCGTGOCGGGGTGTGTGOGTGGG
GGGGTGAGCAGGGGGTGTGOGGCGOGGOGOT
CGGGCTGTAACCCCCCCCTGCACCCCCCTCC
CCGAGTTGCTGAGCACGGCCOCGGOATTOGGGT
GCGGGGCTCOCGTGOCGGGGOGTGGOGOGGGG
CTCGCCGTGCOCGGGOGGGGGGETGGOGGCAG
GTGGGGGTGCCGGGCGGGGCGGGGCCGCCT
CGGGCCGGGGAGGGCTCGGGGGAGGGGCGC
GGCGGCCCCGGAGCGCCGGCGGCTGTCGAG
GCGCGGCGAGCCGCAGCCATTGCCTTTTATG
GTAATCGTGCGAGAGGGCGCAGGGACTTCCT
TTGTCCCAAATCTGGCGGAGCCGAAATCTGG
GAGGCGCCGCCGCACCCCCTCTAGCGGGCG
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CGGGCGAAGCGGTGOCGGCGCOGGCAGGAAG
GAAATGGGCGGGGAGGGCCTTCGTGCGTCG
CCGCGCCGCOCGTCCCCTTCTCCATCTCCAGC
CTCGGGGCTGCCGCAGGGGGACGGCTGCCT
TCGGGGGGGACGGGGCAGGGOCGGGGTTOCGG
CTTCTGGCGTGTGACCGGCGGGAATTC

37

A VSV-G B
'DNA FE&

GAATTCATGAAGTGCCTTTTGTACTTAGCCTT
TTTATTCATTGGGGTGAATTGCAAGTTCACC
ATAGTTTTTCCACACAACCAAAAAGGAAACT
GGAAAAATGTTCCTTCTAATTACCATTATTGC
CCGTCAAGCTCAGATTTAAATTGGCATAATG
ACTTAATAGGCACAGCCTTACAAGTCAAAAT
GCCCAAGAGTCACAAGGCTATTCAAGCAGAC
GGTTGGATGTGTCATGCTTCCAAATGGGTCA
CTACTTGTGATTTCCGCTGGTATGGACCGAA
GTATATAACACATTCCATCCGATCCTTCACTC
CATCTGTAGAACAATGCAAGGAAAGCATTGA
ACAAACGAAACAAGGAACTTGGCTGAATCCA
GGCTTCCCTCCTCAAAGTTGTGGATATGCAA
CTGTGACGGATGCCGAAGCAGTGATTGTCCA
GGTGACTCCTCACCATGTGCTGGTTGATGAA
TACACAGGAGAATGGGTTGATTCACAGTTCA
TCAACGGAAAATGCAGCAATTACATATGCCC
CACTGTCCATAACTCTACAACCTGGCATTCT
GACTATAAGGTCAAAGGGCTATGTGATTCTA
ACCTCATTTCCATGGACATCACCTTCTTCTCA
GAGGACGGAGAGCTATCATCCCTGGGAAAG
GAGGGCACAGGGTTCAGAAGTAACTACTTTG

CTTATGAAACTGGAGGCAAGGCCTGCAAAAT
CCOAATACTCOCCAACCATTOCCCOCACTOACACTC
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CCATCAGGTGTCTGGTTCGAGATGGCTGATA
AGGATCTCTTTGCTGCAGCCAGATTCCCTGA
ATGCCCAGAAGGGTCAAGTATCTCTGCTCCA
TCTCAGACCTCAGTGGATGTAAGTCTAATTC
AGGACGTTGAGAGGATCTTGGATTATTCCCT
CTGCCAAGAAACCTGGAGCAAAATCAGAGCG
GGTCTTCCAATCTCTCCAGTGGATCTCAGCT
ATCTTGCTCCTAAAAACCCAGGAACCGGTCC
TGCTTTCACCATAATCAATGGTACCCTAAAAT
ACTTTGAGACCAGATACATCAGAGTCGATAT
TGCTGCTCCAATCCTCTCAAGAATGGTCGGA
ATGATCAGTGGAACTACCACAGAAAGGGAAC
TGTGGGATGACTGGGCACCATATGAAGACGT
GGAAATTGGACCCAATGGAGTTCTGAGGACC
AGTTCAGGATATAAGTTTCCTTTATACATGAT
TGGACATGGTATGTTGGACTCCGATCTTCAT
CTTAGCTCAAAGGCTCAGGTGTTCGAACATC
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CTCACATTCAAGACGCTGCTTCGCAACTTCC |
TGATGATGAGAGTTTATTTTTTGGTGATACT
GGGCTATCCAAAAATCCAATCGAGCTTGTAG
AAGGTTGGTTCAGTAGTTGGAAAAGCTCTAT
TGCCTCTTTTTTCTTTATCATAGGGTTAATCA
TTGGACTATTCTTGGTTCTCCGAGTTGGTAT
CCATCTTTGCATTAAATTAAAGCACACCAAG
AAAAGACAGATTTATACAGACATAGAGATGA
GAATTC

38

Rev; RSV B3}
T Bx

ATGGCAGGAAGAAGCGGAGACAGCGACGAA
GAACTCCTCAAGGCAGTCAGACTCATCAAGT
TTCTCTATCAAAGCAACCCACCTCCCAATCCC
GAGGGGACCCGACAGGCCCGAAGGAATAGA
AGAAGAAGGTGGAGAGAGAGACAGAGACAG
ATCCATTCGATTAGTGAACGGATCCTTAGCA
CTTATCTGGGACGATCTGCGGAGCCTGTGCC
TCTTCAGCTACCACCGCTTGAGAGACTTACT
CTTGATTGTAACGAGGATTGTGGAACTTCTG
GGACGCAGGGGGTGGGAAGCCCTCAAATAT
TGGTGGAATCTCCTACAATATTGGAGTCAGG
AGCTAAAGAATAG

39
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ATGGCAGGAAGAAGCGGAGACAGCGACGAA
GAACTCCTCAAGGCAGTCAGACTCATCAAGT
TTCTCTATCAAAGCAACCCACCTCCCAATCCC
GAGGGGACCCGACAGGCCCGAAGGAATAGA
AGAAGAAGGTGGAGAGAGAGACAGAGACAG
ATCCATTCGATTAGTGAACGGATCCTTAGCA
CTTATCTGGGACGATCTGCGGAGCCTGTGCC

TCTTCAGCTACCACCGCTTGAGAGACTTACT
CTTOATTOTAACCACOCATTOCTCOCAACTTOTC
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GGACGCAGGGGGTGGGAAGCCCTCAAATAT
TGGTGGAATCTCCTACAATATTGGAGTCAGG
AGCTAAAGAATAG

40

RSV B 31 F
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CAATTGCGATGTACGGGCCAGATATACGCGT
ATCTGAGGGGACTAGGGTGTGTTTAGGCGAA
AAGCGGGGCTTCGGTTGTACGCGGTTAGGA
GTCCCCTCAGGATATAGTAGTTTCGCTTTTG
CATAGGGAGGGGGAAATGTAGTCTTATGCAA
TACACTTGTAGTCTTGCAACATGGTAACGAT
GAGTTAGCAACATGCCTTACAAGGAGAGAAA
AAGCACCGTGCATGCCGATTGGTGGAAGTAA
GGTGGTACGATCGTGCCTTATTAGGAAGGCA
ACAGACAGGTCTGACATGGATTGGACGAACC
ACTGAATTCCGCATTGCAGAGATAATTGTAT
TTAAGTGCCTAGCTCGATACAATAAACGCCA
TTTGACCATTCACCACATTGGTGTGCACCTC
CAAGCTCGAGCTCGTTTAGTGAACCGTCAGA
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TCGCCTGGAGACGCCATCCACGCTGTTTTGA
CCTCCATAGAAGACACCGGGACCGATCCAGC
CTCCCCTCGAAGCTAGCGATTAGGCATCTCC
TATGGCAGGAAGAAGCGGAGACAGCGACGA
AGAACTCCTCAAGGCAGTCAGACTCATCAAG
TTTCTCTATCAAAGCAACCCACCTCCCAATCC
CGAGGGGACCCGACAGGCCCGAAGGAATAG
AAGAAGAAGGTGGAGAGAGAGACAGAGACA
GATCCATTCGATTAGTGAACGGATCCTTAGC
ACTTATCTGGGACGATCTGCGGAGCCTGTGC
CTCTTCAGCTACCACCGCTTGAGAGACTTAC
TCTTGATTGTAACGAGGATTGTGGAACTTCT
GGGACGCAGGGGGTGGGAAGCCCTCAAATA
TTGGTGGAATCTCCTACAATATTGGAGTCAG
GAGCTAAAGAATAGTCTAGA

41

iE [R5 -
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CCGGTGCCTAGAGAAGGTGGCGCGGGGTAAAC
TGGGAAAGTGATGTCGTGTACTGGCTCCGCCTT
TTTCCCGAGGGTGGGGGAGAACCGTATATAAGT
GCAGTAGTCGCCGTGAACGTTCTTTTTCGCAAC
GGGTTTGCCGCCAGAACACAGGTAAGTGCCGTG
TGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTT
ATGGCCCTTGCGTGCCTTGAATTACTTCCACGC
CCCTGGCTGCAGTACGTGATTCTTGATCCCGAG
CTTCGGGTTGGAAGTGGGTGGGAGAGTTCGAGG
CCTTGCGCTTAAGGAGCCCCTTCGCCTCGTGCTT
GAGTTGAGGCCTGGCCTGGGCGCTGGGGCCGCC
GCOGTGCGAATCTGGTGGCACCTTCGCGCCTGTC
TCGCTGCTTTCGATAAGTCTCTAGCCATTTAAAA

TTTTTGATGACCTGCTGCGACGCTTTTTTTCTGG
CAACATACTOTTOTAA AT O A ACATOTE
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CACACTGGTATTTCGGTTTTTGGGGCCGCGGGC
GGCGACGGGGCCCGTGCGTCCCAGCGCACATGT
TCGGCGAGGCGGGGCCTGCGAGCGCGGCCACC
GAGAATCGGACGGGGGTAGTCTCAAGCTGGCC
GGCCTGCTCTGGTGCCTGGCCTCGCGCCGCCGT
GTATCGCCCCGCCCTGGGCOGCAAGGCTGGCCC
GGTCGGCACCAGTTGCGTGAGCGGAAAGATGG
CCGCTTCCCGGCCCTGCTGCAGGGAGCTCAAAA
TGGAGGACGCGGCGCTCGGGAGAGCGGGCGGGE
TGAGTCACCCACACAAAGGAAAAGGGCCTTTCC
GTCCTCAGCCGTCGCTTCATGTGACTCCACGGA
GTACCGGGCGCCGTCCAGGCACCTCGATTAGTT
CTCGAGCTTTTGGAGTACGTCGTCTTTAGGTTGG
GGGGAGGGGTTTTATGCGATGGAGTTTCCCCAC
ACTGAGTGGGTGGAGACTGAAGTTAGGCCAGCT
TGGCACTTGATGTAATTCTCCTTGGAATTTGCCC
TTTTTGAGTTTGGATCTTGGTTCATTCTCAAGCC
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TCAGACAGTGGTTCAAAGTTTTTTTCTTCCATTT |
CAGGTGTCGTGA

42 a1 PGK | GGGGTTGGGGTTGCGCCTTTTCCAAGGCAGCCC
TGGGTTTGCGCAGGGACGCGGCTGCTCTGGGCG
TGGTTCCGGGAAACGCAGCGGCGCCGACCCTGG
GTCTCGCACATTCTTCACGTCCGTTCGCAGCGTC
ACCCGGATCTTCGCCGCTACCCTTGTGGGCCCC
CCGGCGACGCTTCCTGCTCCGCCCCTAAGTCGG
GAAGGTTCCTTGCGGTTCGCGGCGTGCCGGACG
TGACAAACGGAAGCCGCACGTCTCACTAGTACC
CTCGCAGACGGACAGCGCCAGGGAGCAATGGC
AGCGCGCCGACCGCGATGGGCTGTGGCCAATA
GCGGCTGCTCAGCAGGGCGCGCCGAGAGCAGC
GGCCGGGAAGGGGCGGETGCGGGAGGCGGEGEGTG
TGGGGCGGTAGTGTGGGCCCTGTTCCTGCCCGC
GCGGTGTTCCGCATTCTGCAAGCCTCCGGAGCG
CACGTCGGCAGTCGGCTCCCTCGTTGACCGAAT
CACCGACCTCTCTCCCCAG

43 BZh T UbC | GCGCCGGGTTTTGGCGCCTCCCGCGGGCGCCCC
CCTCCTCACGGCGAGCGCTGCCACGTCAGACGA
AGGGCGCAGGAGCGTTCCTGATCCTTCCGCCCG
GACGCTCAGGACAGCGGCCCGCTGCTCATAAGA
CTCGGCCTTAGAACCCCAGTATCAGCAGAAGGA
CATTTTAGGACGGGACTTGGGTGACTCTAGGGC
ACTGGTTTTCTTTCCAGAGAGCGGAACAGGCGA
GGAAAAGTAGTCCCTTCTCGGCGATTCTGCGGA
GGGATCTCCGTGGGGCGGTGAACGCCGATGATT
ATATAAGGACGCGCCGGGTGTGGCACAGCTAGT

TCCGTCGCAGCCGGGATTTGGGTCGCGGTTCTT
CTTTOT AT TOTOATOCCTOACTTOOTO A
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TTGCGGGCTGCTGGGCTGGCCG GGGCTTTCGTG
GCCGCCGGGCCGCTCGGTGGGACGGAAGCGTG
TGGAGAGACCGCCAAGGGCTGTAGTCTGGGTCC
GCGAGCAAGGTTGCCCTGAACTGGGGGTTGGG
GGGAGCGCACAAAATGGCGGCTGTTCCCGAGTC
TTGAATGGAAGACGCTTGTAAGGCGGGCTGTGA
GGTCGTTGAAACAAGGTGGGGGGCATGGTGGG
CGGCAAGAACCCAAGGTCTTGAGGCCTTCGCTA
ATGCGGGAAAGCTCTTATTCGGGTGAGATGGGC
TGGGGCACCATCTGGGGACCCTGACGTGAAGTT
TGTCACTGACTGGAGAACTCGGGTTTGTCGTCT
GGTTGCGGGGGCGGECAGTTATGCGGTGCCGTTG
GGCAGTGCACCCGTACCTTTGGGAGCGCGCGCC
TCGTCGTGTCGTGACGTCACCCGTTCTGTTGGCT
TATAATGCAGGGTGGGGCCACCTGCCGGTAGGT
GTGCGGTAGGCTTTTCTCCGTCGCAGGACGCAG
GGTTCGGGCCTAGGGTAGGCTCTCCTGAATCGA
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CAGGCGCCGGACCTCTGGTGAGGGGAGGGATA
AGTGAGGCGTCAGTTTCTTTGGTCGGTTTTATGT
ACCTATCTTCTTAAGTAGCTGAAGCTCCGGTTTT
GAACTATGCGCTCGGGGTTGGCGAGTGTGTTTT
GTGAAGTTTTTTAGGCACCTTTTGAAATGTAATC
ATTTGGGTCAATATGTAATTTTCAGTGTTAGACT
AGTAAA

44

B A; SV40

GTTTATTGCAGCTTATAATGGTTACAAATAAAG

CAATAGCATCACAAATTTCACAAATAAAGCATT
TTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAA
CTCATCAATGTATCTTATCA

45

¥ A;bGH

GACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTT
TGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAA
GGTGCCACTCCCACTGTCCTTTCCTAATAAAAT
GAGGAAATTGCATCGCATTGTCTGAGTAGGTGT
CATTCTATTCTGGGGGGTGGGGTGGGGCAGGAC
AGCAAGGGGGAGGATTGGGAAGACAATAGCAG
GCATGCTGGGGATGCGGTGGGCTCTATGG

46

ffs: RD114

ATGAAACTCCCAACAGGAATGGTCATTTTATGT
AGCCTAATAATAGTTCGGGCAGGGTTTGACGAC
CCCCGCAAGGCTATCGCATTAGTACAAAAACAA
CATGGTAAACCATGCGAATGCAGCGGAGGGCA
GGTATCCGAGGCCCCACCGAACTCCATCCAACA
GGTAACTTGCCCAGGCAAGACGGCCTACTTAAT
GACCAACCAAAAATGGAAATGCAGAGTCACTC
CAAAAAATCTCACCCCTAGCGGGGGAGAACTCC
AGAACTGCCCCTGTAACACTTTCCAGGACTCGA
TGCACAGTTCTTGTTATACTGAATACCGGCAAT
GCAGGGCGAATAATAAGACATACTACACGGCC

FW al s il s i ol - . .. i . Wl el anis o inls ol Xl . Wy il il . 0. W i
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GAGGTACAGATATTACAAAACCCCAATCAGCTC
CTACAGTCCCCTTGTAGGGGCTCTATAAATCAG
CCCGTTTGCTGGAGTGCCACAGCCCCCATCCAT
ATCTCCGATGGTGGAGGACCCCTCGATACTAAG
AGAGTGTGGACAGTCCAAAAAAGGCTAGAACA
AATTCATAAGGCTATGCATCCTGAACTTCAATA
CCACCCCTTAGCCCTGCCCAAAGTCAGAGATGA
CCTTAGCCTTGATGCACGGACTTTTGATATCCTG
AATACCACTTTTAGGTTACTCCAGATGTCCAATT
TTAGCCTTGCCCAAGATTGTTGGCTCTGTTTAAA
ACTAGGTACCCCTACCCCTCTTGCGATACCCAC
TCCCTCTTTAACCTACTCCCTAGCAGACTCCCTA
GCGAATGCCTCCTGTCAGATTATACCTCCCCTCT
TGGTTCAACCGATGCAGTTCTCCAACTCGTCCT
GTTTATCTTCCCCTTTCATTAACGATACGGAACA
AATAGACTTAGGTGCAGTCACCTTTACTAACTG
CACCTCTGTAGCCAATGTCAGTAGTCCTTTATGT
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GCCCTAAACGGGTCAGTCTTCCTCTGTGGAAAT
AACATGGCATACACCTATTTACCCCAAAACTGG
ACAGGACTTTGCGTCCAAGCCTCCCTCCTCCCC
GACATTGACATCATCCCGGGGGATGAGCCAGTC
CCCATTCCTGCCATTGATCATTATATACATAGAC
CTAAACGAGCTGTACAGTTCATCCCTTTACTAG
CTGGACTGGGAATCACCGCAGCATTCACCACCG
GAGCTACAGGCCTAGGTGTCTCCGTCACCCAGT
ATACAAAATTATCCCATCAGTTAATATCTGATG
TCCAAGTCTTATCCGGTACCATACAAGATTTAC
AAGACCAGGTAGACTCGTTAGCTGAAGTAGTTC
TCCAAAATAGGAGGGGACTGGACCTACTAACG
GCAGAACAAGGAGGAATTTGTTTAGCCTTACAA
GAAAAATGCTGTTTTTATGCTAACAAGTCAGGA,
ATTGTGAGAAACAAAATAAGAACCCTACAAGA
AGAATTACAAAAACGCAGGGAAAGCCTGGCAT
CCAACCCTCTCTGGACCGGGCTGCAGGGCTTTC
TTCCGTACCTCCTACCTCTCCTGGGACCCCTACT
CACCCTCCTACTCATACTAACCATTGGGCCATG
CGTTTTCAATCGATTGGTCCAATTTGTTAAAGAC
AGGATCTCAGTGGTCCAGGCTCTGGTTTTGACT
CAGCAATATCACCAGCTAAAACCCATAGAGTAC
GAGCCATGA

47

HRR: GALV

ATGCTTCTCACCTCAAGCCCGCACCACCTTC
GGCACCAGATGAGTCCTGGGAGCTGGAAAA
GACTGATCATCCTCTTAAGCTGCGTATTCGG
AGACGGCAAAACGAGTCTGCAGAATAAGAAC
CCCCACCAGCCTGTGACCCTCACCTGGCAGG

TACTGTCCCAAACTGGGGACGTTGTCTGGGA
CAAAAACCCACTCCACCCCCTTTOCCACTTOC
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TGGCCCTCTCTTACACCTGATGTATGTGCCC
TGGCGGCCGGTCTTGAGTCCTGGGATATCCC
GGGATCCGATGTATCGTCCTCTAAAAGAGTT
AGACCTCCTGATTCAGACTATACTGCCGCTT
ATAAGCAAATCACCTGGGGAGCCATAGGGTG
CAGCTACCCTCGGGCTAGGACCAGGATGGCA
AATTCCCCCTTCTACGTGTGTCCCCGAGCTG
GCCGAACCCATTCAGAAGCTAGGAGGTGTGG
GGGGCTAGAATCCCTATACTGTAAAGAATGG
AGTTGTGAGACCACGGGTACCGTTTATTGGC
AACCCAAGTCCTCATGGGACCTCATAACTGT
AAAATGGGACCAAAATGTGAAATGGGAGCAA
AAATTTCAAAAGTGTGAACAAACCGGCTGGT
GTAACCCCCTCAAGATAGACTTCACAGAAAA
AGGAAAACTCTCCAGAGATTGGATAACGGAA
AAAACCTGGGAATTAAGGTTCTATGTATATG
GACACCCAGGCATACAGTTGACTATCCGCTT
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AGAGGTCACTAACATGCCGGTTGTGGCAGTG
GGCCCAGACCCTGTCCTTGCGGAACAGGGAC
CTCCTAGCAAGCCCCTCACTCTCCCTCTCTCC
CCACGGAAAGCGCCGCCCACCCCTCTACCCC
CGGCGGCTAGTGAGCAAACCCCTGCGGTGC
ATGGAGAAACTGTTACCCTAAACTCTCCGCC
TCCCACCAGTGGCGACCGACTCTTTGGCCTT
GTGCAGGGGGCCTTCCTAACCTTGAATGCTA
CCAACCCAGGGGCCACTAAGTCTTGCTGGCT
CTGTTTGGGCATGAGCCCCCCTTATTATGAA
GGGATAGCCTCTTCAGGAGAGGTCGCTTATA
CCTCCAACCATACCCGATGCCACTGGGGGGC
CCAAGGAAAGCTTACCCTCACTGAGGTCTCC
GGACTCGGGTCATGCATAGGGAAGGTGCCTC
TTACCCATCAACATCTTTGCAACCAGACCTTA
CCCATCAATTCCTCTAAAAACCATCAGTATCT
GCTCCCCTCAAACCATAGCTGGTGGGCCTGC
AGCACTGGCCTCACCCCCTGCCTCTCCACCT
CAGTTTTTAATCAGTCTAAAGACTTCTGTGTC
CAGGTCCAGCTGATCCCCCGCATCTATTACC
ATTCTGAAGAAACCTTGTTACAAGCCTATGA
CAAATCACCCCCCAGGTTTAAAAGAGAGCCT
GCCTCACTTACCCTAGCTGTCTTCCTGGGGT
TAGGGATTGCGGCAGGTATAGGTACTGGCTC
AACCGCCCTAATTAAAGGGCCCATAGACCTC
CAGCAAGGCCTAACCAGCCTCCAAATCGCCA
TTGACGCTGACCTCCGGGCCCTTCAGGACTC
AATCAGCAAGCTAGAGGACTCACTGACTTCC

CTATCTGAGGTAGTACTCCAAAATAGGAGAG
COCTTOACTTACTATTCCTTAAACAACCACK:
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TTTTATGTAGACCACTCAGGTGCAGTACGAG
ACTCCATGAAAAAACTTAAAGAAAGACTAGA
TAAAAGACAGTTAGAGCGCCAGAAAAACCAA
AACTGGTATGAAGGGTGGTTCAATAACTCCC
CTTGGTTTACTACCCTACTATCAACCATCGCT
GGGCCCCTATTGCTCCTCCTTTTGTTACTCAC
TCTTGGGCCCTGCATCATCAATAAATTAATC
CAATTCATCAATGATAGGATAAGTGCAGTCA
AAATTTTAGTCCTTAGACAGAAATATCAGAC
CCTAGATAACGAGGAAAACCTTTAA

48

BE; FUG

ATGGTTCCGCAGGTTCTTTTGTTTGTACTCCT
TCTGGGTTTTTCGTTGTGTTTCGGGAAGTTC
CCCATTTACACGATACCAGACGAACTTGGTC
CCTGGAGCCCTATTGACATACACCATCTCAG
CTGTCCAAATAACCTGGTTGTGGAGGATGAA
GGATGTACCAACCTGTCCGAGTTCTCCTACA
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TGGAACTCAAAGTGGGATACATCTCAGCCAT
CAAAGTGAACGGGTTCACTTGCACAGGTGTT
GTGACAGAGGCAGAGACCTACACCAACTTTG
TTGGTTATGTCACAACCACATTCAAGAGAAA
GCATTTCCGCCCCACCCCAGACGCATGTAGA
GCCGCGTATAACTGGAAGATGGCCGGTGACC
CCAGATATGAAGAGTCCCTACACAATCCATA
CCCCGACTACCACTGGCTTCGAACTGTAAGA
ACCACCAAAGAGTCCCTCATTATCATATCCC
CAAGTGTGACAGATTTGGACCCATATGACAA
ATCCCTTCACTCAAGGGTCTTCCCTGGCGGA
AAGTGCTCAGGAATAACGGTGTCCTCTACCT
ACTGCTCAACTAACCATGATTACACCATTTG
GATGCCCGAGAATCCGAGACCAAGGACACCT
TGTGACATTTTTACCAATAGCAGAGGGAAGA
GAGCATCCAACGGGAACAAGACTTGCGGCTT
TGTGGATGAAAGAGGCCTGTATAAGTCTCTA
AAAGGAGCATGCAGGCTCAAGTTATGTGGAG
TTCTTGGACTTAGACTTATGGATGGAACATG
GGTCGCGATGCAAACATCAGATGAGACCAAA
TGGTGCCCTCCAGATCAGTTGGTGAATTTGC
ACGACTTTCGCTCAGACGAGATCGAGCATCT
CGTTGTGGAGGAGTTAGTTAAGAAAAGAGAG
GAATGTCTGGATGCATTAGAGTCCATCATGA
CCACCAAGTCAGTAAGTTTCAGACGTCTCAG
TCACCTGAGAAAACTTGTCCCAGGGTTTGGA
AAAGCATATACCATATTCAACAAAACCTTGAT
GGAGGCTGATGCTCACTACAAGTCAGTCCGG

ACCTGGAATGAGATCATCCCCTCAAAAGGGT
CTTTOCAAACTTCOCACCAACCTCOCCCATCCTOA
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TGTGAACGGGGTGTTTTTCAATGGTATAATA
TTAGGGCCTGACGACCATGTCCTAATCCCAG
AGATGCAATCATCCCTCCTCCAGCAACATAT
GGAGTTGTTGGAATCTTCAGTTATCCCCCTG
ATGCACCCCCTGGCAGACCCTTCTACAGTTT
TCAAAGAAGGTGATGAGGCTGAGGATTTTGT
TGAAGTTCACCTCCCCGATGTGTACAAACAG
ATCTCAGGGGTTGACCTGGGTCTCCCGAACT
GGGGAAAGTATGTATTGATGACTGCAGGGGC
CATGATTGGCCTGGTGTTGATATTTTCCCTA
ATGACATGGTGCAGAGTTGGTATCCATCTTT
GCATTAAATTAAAGCACACCAAGAAAAGACA
GATTTATACAGACATAGAGATGAACCGACTT
GGAAAGTAA

49

A LCMV

ATGGGTCAGATTGTGACAATGTTTGAGGCTC
TGCCTCACATCATCGATGAGGTGATCAACAT
TGTCATTATTGTGCTTATCGTGATCACGGGT
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ATCAAGGCTGTCTACAATTTTGCCACCTGTG
GGATATTCGCATTGATCAGTTTCCTACTTCTG
GCTGGCAGGTCCTGTGGCATGTACGGTCTTA
AGGGACCCGACATTTACAAAGGAGTTTACCA
ATTTAAGTCAGTGGAGTTTGATATGTCACAT
CTGAACCTGACCATGCCCAACGCATGTTCAG
CCAACAACTCCCACCATTACATCAGTATGGG
GACTTCTGGACTAGAATTGACCTTCACCAAT
GATTCCATCATCAGTCACAACTTTTGCAATCT
GACCTCTGCCTTCAACAAAAAGACCTTTGAC
CACACACTCATGAGTATAGTTTCGAGCCTAC
ACCTCAGTATCAGAGGGAACTCCAACTATAA
GGCAGTATCCTGCGACTTCAACAATGGCATA
ACCATCCAATACAACTTGACATTCTCAGATC
GACAAAGTGCTCAGAGCCAGTGTAGAACCTT
CAGAGGTAGAGTCCTAGATATGTTTAGAACT
GCCTTCGGGGGGAAATACATGAGGAGTGGC
TGGGGCTGGACAGGCTCAGATGGCAAGACC
ACCTGGTGTAGCCAGACGAGTTACCAATACC
TGATTATACAAAATAGAACCTGGGAAAACCA
CTGCACATATGCAGGTCCTTTTGGGATGTCC
AGGATTCTCCTTTCCCAAGAGAAGACTAAGT
TCTTCACTAGGAGACTAGCGGGCACATTCAC
CTGGACTTTGTCAGACTCTTCAGGGGTGGAG
AATCCAGGTGGTTATTGCCTGACCAAATGGA
TGATTCTTGCTGCAGAGCTTAAGTGTTTCGG
GAACACAGCAGTTGCGAAATGCAATGTAAAT
CATGATGCCGAATTCTGTGACATGCTGCGAC

TAATTGACTACAACAAGGCTGCTTTGAGTAA
CTTCOCAAACACCACCTACAATCTCCCTTCOCAC
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TTATTCAAAACAACAGTGAATTCTTTGATTTC
AGATCAACTACTGATGAGGAACCACTTGAGA
GATCTGATGGGGGTGCCATATTGCAATTACT
CAAAGTTTTGGTACCTAGAACATGCAAAGAC
CGGCGAAACTAGTGTCCCCAAGTGCTGGCTT
GTCACCAATGGTTCTTACTTAAATGAGACCC
ACTTCAGTGATCAAATCGAACAGGAAGCCGA
TAACATGATTACAGAGATGTTGAGGAAGGAT
TACATAAAGAGGCAGGGGAGTACCCCCCTAG
CATTGATGGACCTTCTGATGTTTTCCACATCT
GCATATCTAGTCAGCATCTTCCTGCACCTTG
TCAAAATACCAACACACAGGCACATAAAAGG
TGGCTCATGTCCAAAGCCACACCGATTAACC
AACAAAGGAATTTGTAGTTGTGGTGCATTTA
AGGTGCCTGGTGTAAAAACCGTCTGGAAAAG
ACGCTGA

50

HE; FPV

ATGAACACTCAAATCCTGGTTTTCGCCCTTG
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TGGCAGTCATCCCCACAAATGCAGACAAAAT
TTGTCTTGGACATCATGCTGTATCAAATGGC
ACCAAAGTAAACACACTCACTGAGAGAGGAG
TAGAAGTTGTCAATGCAACGGAAACAGTGGA
GCGGACAAACATCCCCAAAATTTGCTCAAAA
GGGAAAAGAACCACTGATCTTGGCCAATGCG
GACTGTTAGGGACCATTACCGGACCACCTCA
ATGCGACCAATTTCTAGAATTTTCAGCTGAT
CTAATAATCGAGAGACGAGAAGGAAATGATG
TTTGTTACCCGGGGAAGTTTGTTAATGAAGA
GGCATTGCGACAAATCCTCAGAGGATCAGGT
GGGATTGACAAAGAAACAATGGGATTCACAT
ATAGTGGAATAAGGACCAACGGAACAACTAG
TGCATGTAGAAGATCAGGGTCTTCATTCTAT
GCAGAAATGGAGTGGCTCCTGTCAAATACAG
ACAATGCTGCTTTCCCACAAATGACAAAATC
ATACAAAAACACAAGGAGAGAATCAGCTCTG
ATAGTCTGGGGAATCCACCATTCAGGATCAA
CCACCGAACAGACCAAACTATATGGGAGTGG
AAATAAACTGATAACAGTCGGGAGTTCCAAA
TATCATCAATCTTTTGTGCCGAGTCCAGGAA
CACGACCGCAGATAAATGGCCAGTCCGGACG
GATTGATTTTCATTGGTTGATCTTGGATCCCA
ATGATACAGTTACTTTTAGTTTCAATGGGGC
TTTCATAGCTCCAAATCGTGCCAGCTTCTTG
AGGGGAAAGTCCATGGGGATCCAGAGCGAT
GTGCAGGTTGATGCCAATTGCGAAGGGGAAT
GCTACCACAGTGGAGGGACTATAACAAGCAG

ATTGCCTTTTCAAAACATCAATAGCAGAGCA
CTTCCCAAATOCCCCAACATATOCTAAAACACC
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AAAGTTTATTATTGGCAACTGGGATGAAGAA
CGTTCCCGAACCTTCCAAAAAAAGGAAAAAA
AGAGGCCTGTTTGGCGCTATAGCAGGGTTTA
TTGAAAATGGTTGGGAAGGTCTGGTCGACGG
GTGGTACGGTTTCAGGCATCAGAATGCACAA
GGAGAAGGAACTGCAGCAGACTACAAAAGCA
CCCAATCGGCAATTGATCAGATAACCGGAAA
GTTAAATAGACTCATTGAGAAAACCAACCAG
CAATTTGAGCTAATAGATAATGAATTCACTG
AGGTGGAAAAGCAGATTGGCAATTTAATTAA
CTGGACCAAAGACTCCATCACAGAAGTATGG
TCTTACAATGCTGAACTTCTTGTGGCAATGG
AAAACCAGCACACTATTGATTTGGCTGATTC
AGAGATGAACAAGCTGTATGAGCGAGTGAG
GAAACAATTAAGGGAAAATGCTGAAGAGGAT
GGCACTGGTTGCTTTGAAATTTTTCATAAAT
GTGACGATGATTGTATGGCTAGTATAAGGAA



https://patentimages.storage.googleapis.com/76/60/71/bccc02348e1e44/BDA0001800545000000781.png
https://patentimages.storage.googleapis.com/76/60/71/bccc02348e1e44/BDA0001800545000000781.png

CAATACTTATGATCACAGCAAATACAGAGAA
GAAGCGATGCAAAATAGAATACAAATTGACC
CAGTCAAATTGAGTAGTGGCTACAAAGATGT
GATACTTTGGTTTAGCTTCGGGGCATCATGC
TTTTTGCTTCTTGCCATTGCAATGGGCCTTGT
TTTCATATGTGTGAAGAACGGAAACATGCGG
TGCACTATTTGTATATAA

BR; RRV

AGTGTAACAGAGCACTTTAATGTGTATAAGG
CTACTAGACCATACCTAGCACATTGCGCCGA
TTGCGGGGACGGGTACTTCTGCTATAGCCCA
GTTGCTATCGAGGAGATCCGAGATGAGGCGT
CTGATGGCATGCTTAAGATCCAAGTCTCCGC
CCAAATAGGTCTGGACAAGGCAGGCACCCAC
GCCCACACGAAGCTCCGATATATGGCTGGTC
ATGATGTTCAGGAATCTAAGAGAGATTCCTT
GAGGGTGTACACGTCCGCAGCGTGCTCCATA
CATGGGACGATGGGACACTTCATCGTCGCAC
ACTGTCCACCAGGCGACTACCTCAAGGTTTC
GTTCGAGGACGCAGATTCGCACGTGAAGGCA
TGTAAGGTCCAATACAAGCACAATCCATTGC
CGGTGGGTAGAGAGAAGTTCGTGGTTAGACC
ACACTTTGGCGTAGAGCTGCCATGCACCTCA
TACCAGCTGACAACGGCTCCCACCGACGAGG
AGATTGACATGCATACACCGCCAGATATACC
GGATCGCACCCTGCTATCACAGACGGOGGGC
AACGTCAAAATAACAGCAGGCGGCAGGACTA
TCAGGTACAACTGTACCTGCGGCCGTGACAA
CGTAGGCACTACCAGTACTGACAAGACCATC

AACACATGCAAGATTGACCAATGCCATGCTG
COCCTOACUCACCCATOACAAATCCCAATTTAC
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CTCTCCATTTGTTCCCAGGGCTGATCAGACA
GCTAGGAAAGGCAAGGTACACGTTCCGTTCC
CTCTGACTAACGTCACCTGCCGAGTGCCGTT
GGCTCGAGCGCCGGATGCCACCTATGGTAAG
AAGGAGGTGACCCTGAGATTACACCCAGATC
ATCCGACGCTCTTCTCCTATAGGAGTTTAGG
AGCCGAACCGCACCCGTACGAGGAATGGGTT
GACAAGTTCTCTGAGCGCATCATCCCAGTGA
CGGAAGAAGGGATTGAGTACCAGTGGGGCA
ACAACCCGCCGGTCTGCCTGTGGGCGCAACT
GACGACCGAGGGCAAACCCCATGGCATGGCC
ACATGAAATCATTCAGTACTATTATGGACTAT
ACCCCGCCGCCACTATTGCCGCAGTATCCGG
GGCGAGTCTGATGGCCCTCCTAACTCTGGCG
GCCACATGCTGCATGCTGGCCACCGCGAGGA
GAAAGTGCCTAACACCGTACGCCCTGACGCC
AGGAGCGGTGGTACCGTTGACACTGGGGCT
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GCTTTGCTGCGCACCGAGGGCGAATGCA

52

| B ; MLV
10A1

AGTGTAACAGAGCACTTTAATGTGTATAAGG
CTACTAGACCATACCTAGCACATTGCGCCGA
TTGCGGGGACGGGTACTTCTGCTATAGCCCA
GTTGCTATCGAGGAGATCCGAGATGAGGCGT
CTGATGGCATGCTTAAGATCCAAGTCTCCGC
CCAAATAGGTCTGGACAAGGCAGGCACCCAC
GCCCACACGAAGCTCCGATATATGGCTGGTC
ATGATGTTCAGGAATCTAAGAGAGATTCCTT
GAGGGTGTACACGTCCGCAGCGTGCTCCATA
CATGGGACGATGGGACACTTCATCGTCGCAC
ACTGTCCACCAGGCGACTACCTCAAGGTTTC
GTTCGAGGACGCAGATTCGCACGTGAAGGCA
TGTAAGGTCCAATACAAGCACAATCCATTGC
CGGTGGGTAGAGAGAAGTTCGTGGTTAGACC
ACACTTTGGCGTAGAGCTGCCATGCACCTCA
TACCAGCTGACAACGGCTCCCACCGACGAGG
AGATTGACATGCATACACCGCCAGATATACC
GGATCGCACCCTGCTATCACAGACGGCGGGC
AACGTCAAAATAACAGCAGGCGGCAGGACTA
TCAGGTACAACTGTACCTGCGGCCGTGACAA
CGTAGGCACTACCAGTACTGACAAGACCATC
AACACATGCAAGATTGACCAATGCCATGCTG
CCGTCACCAGCCATGACAAATGGCAATTTAC
CTCTCCATTTGTTCCCAGGGCTGATCAGACA
GCTAGGAAAGGCAAGGTACACGTTCCGTTCC
CTCTGACTAACGTCACCTGCCGAGTGCCGTT
GGCTCGAGCGCCGGATGCCACCTATGGTAAG

AAGGAGGTGACCCTGAGATTACACCCAGATC
ATCCCACCCTCTTCTCCTATACCACTTTACC
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AGCCGAACCGCACCCGTAEGAGLAATGGGTT
GACAAGTTCTCTGAGCGCATCATCCCAGTGA
CGGAAGAAGGGATTGAGTACCAGTGGGGCA
ACAACCCGCCGGTCTGCCTGTGGGCGCAACT
GACGACCGAGGGCAAACCCCATGGCTGGCC
ACATGAAATCATTCAGTACTATTATGGACTAT
ACCCCGCCGCCACTATTGCCGCAGTATCCGG
GGCGAGTCTGATGGCCCTCCTAACTCTGGCG
GCCACATGCTGCATGCTGGCCACCGCGAGGA
GAAAGTGCCTAACACCGTACGCCCTGACGCC
AGGAGCGGTGGTACCGTTGACACTGGGGCT
GCTTTGCTGCGCACCGAGGGCGAATGCA

53

IR R

ATGGGTGTTACAGGAATATTGCAGTTACCTC
GTGATCGATTCAAGAGGACATCATTCTTTCT
TTGGGTAATTATCCTTTTCCAAAGAACATTTT
CCATCCCACTTGGAGTCATCCACAATAGCAC
ATTACAGGTTAGTGATGTCGACAAACTGGTT
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TGCCGTGACAAACTGTCATCCACAAATCAAT
TGAGATCAGTTGGACTGAATCTCGAAGGGAA
TGGAGTGGCAACTGACGTGCCATCTGCAACT
AAAAGATGGGGCTTCAGGTCCGGTGTCCCAC
CAAAGGTGGTCAATTATGAAGCTGGTGAATG
GGCTGAAAACTGCTACAATCTTGAAATCAAA
AAACCTGACGGGAGTGAGTGTCTACCAGCAG
CGCCAGACGGGATTCGGGGCTTCCCCOCGGT
GCCGGTATGTGCACAAAGTATCAGGAACGGG
ACCGTGTGCCGGAGACTTTGCCTTCCACAAA
GAGGGTGCTTTCTTCCTGTATGACCGACTTG
CTTCCACAGTTATCTACCGAGGAACGACTTT
CGCTGAAGGTGTCGTTGCATTTCTGATACTG
CCCCAAGCTAAGAAGGACTTCTTCAGCTCAC
ACCCCTTGAGAGAGCCGGTCAATGCAACGGA
GGACCCGTCTAGTGGCTACTATTCTACCACA
ATTAGATATCAAGCTACCGGTTTTGGAACCA
ATGAGACAGAGTATTTGTTCGAGGTTGACAA
TTTGACCTACGTCCAACTTGAATCAAGATTC
ACACCACAGTTTCTGCTCCAGCTGAATGAGA
CAATATATACAAGTGGGAAAAGGAGCAATAC
CACGGGAAAACTAATTTGGAAGGTCAACCCC
GAAATTGATACAACAATCGGGGAGTGGGCCT
TCTGGGAAACTAAAAAAACCTCACTAGAAAA
ATTCGCAGTGAAGAGTTGTCTTTCACAGCTG
TATCAAACAGAGCCAAAAACATCAGTGGTCA
GAGTCCGGCGCGAACTTCTTCCGACCCAGGG
ACCAACACAACAACTGAAGACCACAAAATCA

TGGCTTCAGAAAATTCCTCTGCAATGGTTCA
ACTCCACACTCAACCAACCOCAACCTCOCACT
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GTCGCATCTGACAACCCTTGCCACAATCTCC
ACGAGTCCTCAACCCCCCACAACCAAACCAG
GTCCGGACAACAGCACCCACAATACACCCGT
GTATAAACTTGACATCTCTGAGGCAACTCAA
GTTGAACAACATCACCGCAGAACAGACAACG
ACAGCACAGCCTCCGACACTCCCCCCGCCAC
GACCGCAGCCGGACCCCTAAAAGCAGAGAAC
ACCAACACGAGCAAGGGTACCGACCTCCTGG
ACCCCGCCACCACAACAAGTCCCCAAAACCA
CAGCGAGACCGCTGGCAACAACAACACTCAT
CACCAAGATACCGGAGAAGAGAGTGCCAGCA
GCGGGAAGCTAGGCTTAATTACCAATACTAT
TGCTGGAGTCGCAGGACTGATCACAGGCGG
GAGGAGAGCTCGAAGAGAAGCAATTGTCAAT
GCTCAACCCAAATGCAACCCTAATTTACATTA
CTGGACTACTCAGGATGAAGGTGCTGCAATC
GGACTGGCCTGGATACCATATTTCGGGCCAG
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CAGCCGAGGGAATTTACATAGAGGGGCTGAT
GCACAATCAAGATGGTTTAATCTGTGGGTTG
AGACAGCTGGCCAACGAGACGACTCAAGCTC
TTCAACTGTTCCTGAGAGCCACAACCGAGCT
ACGCACCTTTTCAATCCTCAACCGTAAGGCA
ATTGATTTCTTGCTGCAGCGATGGGGCGGCA
CATGCCACATTTTGGGACCGGACTGCTGTAT
CGAACCACATGATTGGACCAAGAACATAACA
GACAAAATTGATCAGATTATTCATGATTTTGT
TGATAAAACCCTTCCGGACCAGGGGGACAAT
GACAATTGGTGGACAGGATGGAGACAATGG
ATACCGGCAGGTATTGGAGTTACAGGCGTTA
TAATTGCAGTTATCGCTTTATTCTGTATATGC
AAATTTGTCTTTTAG

54

48 I
shRNA B 3
F: U6 BshTF

TTTCCCATGATTCCTTCATATTTGCATATACG
ATACAAGGCTGTTAGAGAGATAATTGGAATT
AATTTGACTGTAAACACAAAGATATTAGTAC
AAAATACGTGACGTAGAAAGTAATAATTTCT
TGGGTAGTTTGCAGTTTTAAAATTATGTTTTA
AAATGGACTATCATATGCTTACCGTAACTTG
AAAGTATTTCGATTTCTTGGCTTTATATATCT
TGTGGAAAGGACGAAAC

55

Xe&®
sShRNA B 3}
T3 7SK B3}

CTGCAGTATTTAGCATGCCCCACCCATCTGC
AAGGCATTCTGGATAGTGTCAAAACAGCCGG
AAATCAAGTCCGTTTATCTCAAACTTTAGCAT
TTTGGGAATAAATGATATTTGCTATGCTGGT
TAAATTAGATTTTAGTTAAATTTCCTGCTGAA
GCTCTAGTACGATAAGCAACTTGACCTAAGT

GTAAAGTTGAGATTTCCTTCAGGTTTATATA
O TTCTCC O CCTOCNTACCTC
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56

FDPS ¥E45F
Fl#

GTCCTGGAGTACAATGCCATT

57 FDPS ##5F  GCAGGATTTCGTTCAGCACTT
H#2
58 FDPS ¥ 45 | GCCATGTACATGGCAGGAATT
F#3
59 FDPS ¥ 4% | GCAGAAGGAGGCTGAGAAAGT
Fl#4
60 ¥ 1 FE 7)) GCCGCTTTGTAGGATAGAGCTCGAGCTCTAT
CCTACAAAGCGGCTTTTT
61 NAGEE AGGAATTGATGGCGAGAAGG
62 IAGEL) CCCAAAGAGGTCAAGGTAATCA
63 NAGEE AGCGCGGCTACAGCTTCA
64 AGEIL GGCGACGTAGCACAGCTTCT
65 ERFAFREE CCTGCAGGCAGCTGCGCGCTCGCTCGCTCAC
H(E ITR) TGAGGCCGCCCGGGCGTCGGGCGACCTTTG
GTCGCCCGGCCTCAGTGAGCGAGCGAGCGC
GCAGAGAGGGAGTGGCCAACTCCATCACTAG
GGGTTCCT
66 HRAFREE | GAGCGGCCGCAGGAACCCCTAGTGATGGAG
5 (% ITR) TTGGCCACTCCCTCTCTGCGCGCTCGCTCGC

TCACTGAGGCCGGGCGACCAAAGGTCGCCC
GACGCCCGGGCTTTGCCCGGGCGGCCTCAG
TGAGCGAGCGAGCGCGCAGCTGCCTGCAGG

while certain preferred embodiments of the present invention have been described or particularly exemplified above, it is not intended that the present invention be
limited to these embodiments. Various modifications may be made thereto without departing from the scope and spirit of the invention.
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210> 3
211> 53
<212> DNA
213> N4
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<223> FDPS shRNAJ¥%143

<400> 3
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223> miR30 FDPSJF41|#2

400> 6

aaggtatattl gectgttgaca gtgagecgaca ctttctcage ctecettctge

glgaagecac 60

agalggcaga agggelgaga aagltgetgee tactgecteg gacltcaagg ggetl
114

210> 7
211> 91
212> DNA

213> N4

<220 o
223> miR30 FDPS}¥41/43

<400> 7
tgctgttgac agtgagegace tttctcagee tecttetgeg tgaagecaca
galggcagaa 60
ggaggclgag aaagitgeel actgeetegg a
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211> 115
212> DNA
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<223> miR155 FDPSJE#1&1

<400> 8

cctggagget tgetgaagge tgtatgetga ctttectcage cteettctge

ttttggecac 60

Ltgaclgagca gaagggelga gaaaglcagg acacaaggcece lgltactage aclca
115

210> 9

211> 114
<212> DNA
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<223> miR21 FDPSJF#1|#1

<400> 9

catctccalg gectgtaccac cltgteggga ctttectecage ctecttetge

ctgttgaatce 60

tcatggcaga aggaggegag aaagtctgac attttggtat ctttcatectg acca
114
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211> 114
<212> DNA
213> N4
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400> 10
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400> 11

gltagtcttatl gcaatactct tgtagtcllg caacatggta acgalgaglt

agcaacatge 60

cttacaagga gagaaaaagc accgtgcatg ccgattggtg gaagtaaggt

ggtacgatceg 120

Lgecttalta ggaaggecaac agacggglel gacalggall ggacgaacca

ctgaattgece 180

gecattgecaga gatatitgtat ttaagtgccel agceclcgatac aalaaacg
228

210> 12
211> 180
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<400> 12

ggtctectelg glttagaccag atctgagecl gggagetctic tggcectaacta
gggaacccac 60

tgcttaagee tcaataaage tlgecttgag tgcettcaagtl agtgtgtgec
cgtetgttegt 120

glgactclgg taactagaga tccclcagac ccttttagic agltglggaaa
atctctagca 180

210> 13
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220>
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180

agaalcclgg clglggaaag atacclaaag galcaacage Lcc
233
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Lttlaaaaga aaagggggga Lliggggggla caglgecaggg gaaagaalag
tagacataat 60

agcaacagac alacaaacta aagaaltaca aaaacaaatl acaaaattca
aaatitta 118
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220>
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agltggegecec 120
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actgggtete 60
tetggitaga ccagatctga gectgggage tetetggela actagggaac
ccactgetta 120
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cgatgggggc 120
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ggeggggcega 180
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atgaaggglg cccacactaa
aaaaatagcce 1320
acagaaagca laglaatalg
acaaaaggaa 1380
acalgggaag calgglggac
gtgggagttt 1440
glcaataccc cteccttagt
cataatagga 1500
gcagaaacll tctatgtaga
aaaagcagga 1560
tatgtaaclg acagaggaag
aaalcagaag 1620
actgagttac aagcaattica
aaacatagtg 1680
acagaclcac aatatgcatt
tgaatcagag 1740
ttagtcaglic aaataataga
ggcatggegta 1800
ccagcacaca aaggaattgg
tgetggaate 1860
aggaaaglac la

1872
210> 22

211> 867

tgatgligaaa
gggaaagactl
agagtattigg
gaagltatgg
tggggcagece
acaaaaagtt
tctagetttig
gggaaltcalt
gcagltaata

aggaaatgaa

caattaacag
cclaaaltta
caagccacct
taccagttag
aalagggaaa
gtceceectaa
caggattcgg
caagcacaac
aaaaaggaaa

caagtagatg

aggcagtaca
aaltacccatl
ggatticclga
agaaagaacc
claaatlagg
cggacacaac
gattagaagt
cagalaagag
aagictacct

getteggtcag
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<212> DNA
213> N4

220>

223>  HiBh Rev— HIVEEL W BRNARIEE G

<400> 22

Lttitagalg gaatagalaa ggcccaagaa gaacalgaga aalalcacag
taattggaga 60

gecaatggeta gtgattttaa cctaccacclt gtagtagcaa aagaaatagt
agccagetgt 120

cataaatgtc agclaaaagg ggaagccalg calggacaag tagactgtag
cccaggaata 180
Lggecagetlag atlgltacaca tltagaagga aaagltatcl tggtagcagt
tcatgtagee 240
agtggatata lagaagcaga agtaatticca gcagagacag ggcaagaaac
agcatactte 300
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ctcttaaaal lagcaggaag
tggcagcaat 360
ttcaccagta ctacagttaa
ggaatttgge 420
altcccltaca alccccaaag
attaaagaaa 480
attataggac aggtaagaga
aatggcagta 540
ttcalccaca atltltaaaag
ggaaagaata 600
glagacataa lagcaacaga
tacaaaaatt 660
caaaaltlttc gggtitaltta
accagcaaag 720
clccicigga aagglgaagg
aaaagtaglg 780
ccaagaagaa aagcaaagat
tgatgattgt 840
glgegcaagla gacaggalga
867
210> 23
211> 234
212> DNA
213> ANTJF4
<2207
223>

atggccagta
ggeegeetgt
Lcaaggagta
tcaggctgaa
aaaagegEees
catacaaact
cagggacagc
ggcagtagla
catcagggat

ggaltaa

aaaacagtac
tgglgggegs
atagaalctla
catcliaaga
attggggegl
aaagaattac
agagalccag
alacaagatla

tatggaaaac

fifiBfi/Rev— HIV RRE-Z5 4 Rev ity

alacagacaa
gogatcaagca
Lgaataaaga
cagcagtaca
acaglgcagg
aaaaacaaal
tttggaaagg
atagtgacal

agatggcagg
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<400> 23

aggagetttg tteettgggt tettlgggage agecaggaage aclatgggeg
cagcgtcaat 60

gacgelgacg gltacaggceca gacaattatt glctggtata gltgcagcecage
agaacaattt 120

gclgaggget attgaggege aacagcecatct gttgcaactce acagtcectggg
gecatcaageca 180

gecleccaggea agaalcecelgg clglggaaag atacclaaag galcaacage tceccet
234

210> 24
211> 351
<212> DNA
213> NTLF%
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220>

<223>  HiEL/Rev— HIV Rev—F%% H FIFa 52 4405 TEmRNA

<400> 24

alggcaggaa gaagcggaga cagcgacgaa

actcatcaag 60

tttctctatec aaagcaaccc acclcccaat

ccgaaggaat 120

agaagaagaa gglggagaga gagacagaga

acggatcctt 180

agcacttatc tgggacgalc tgcggagcect

getigagaga 240

cttactctitg attgtaacga ggattiglgga

gggaagecect 300

caaatattgg tggaatctcc tacaatattg
351

210> 25

211> 577

212> DNA

213> ANTF4

220>

223> R CMVJE B T 3%

400> 25

gaacltcctca aggcaglcag
ccegagggga ccecgacagge
cagatccattl cgattagtga
gtgcectectte agctlaccacce
acticlggga cgcagggggl

gagltcaggag ctaaagaata g

aratteatta ttoarctactt attaatacta ateaattace coocteattao
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ttcatagccc
atatatggag
gaccgceccaa
cgacccccege
caalagggac
tittccatiga
cagtacatlca
agtgtatcat
ggcecegeetlg
gcaltatgec
tctacgtatt
aglcatcget
glggatageg
gtttgactca
giitgtttitg

60
tteccgegtta
120
ccattgacgt
180
cglcaalggg
240
altgccaagta
300
cagltacatga
360
altaccatgg
420
cggggattitic
180

o . =

calaacttac
caataatgac
Lggagtattt
cgceecctat
ccttatggga
tgatgegett

caagtctcceca

S e

ggtaaatggce
gtatgttccce
acgglaaactl
tgacgtcaat
ctttcctact
Ltggcaglac

ccecattgac

et Bl Rt et

cecgeetgget
atagtaacgc
geccaclttigg
gacggtaaat
tggecagtaca
alcaalgggce

glcaatggga
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gcaccaaaal caacgggacl tilccaaaalg tcgtaacaac tccgceccccal

gogogcgglagg cglglacggl gggaggtleta tataage

tgacgcaaat h40
ol7

210> 26

211> 1519

212> DNA

213> AT

220>

223>

<4002 26

algaagtgee tittgtactt

gttcaccata 60

gittttccac acaaccaaaa

ccattattge 120

ccglcaagel cagalttlaaa

acaagtcaaa 180

atgcccaaga glcacaagge

ttccaaatgg 240

glcactactt gtgatticcg

catcecgatee 300

ttcactccatl ctgtagaaca

aggaactigg 360

R -VSV-G—H 2 H R4 EA

agceceltttta ttcattgggg
aggaaactgg aaaaatgttc
Ltggecataal gacltaatag
tattcaagca gacggtigga
ctggltatgga ccgaagtata

algcaaggaa agcaltgaac

Lgaatlgcaa
ctictaatta
gecacagcctlt
tgtgtecatge
Laacacattlc

daacgaaaca
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clgaatccag
tgcegaagea
glgattiglcce
agaatggegtt
galtcacagt
ccaltaactctl
acaacctggce
catttccatg
gacalcacctl
S8E8CaCaggs
Llcagaagta
gecaatactge
aagcaltggg
taaggatctlc
Ltittgeclgeag
Lccatctcag
acctcagtgg

gctteeetcee
420
agglgactce
180
tcatcaacgg
540
attctgacta
600
tcttcticaga
660
actactttge
720
gagtcagact
780
ccagallccc
840
atgtaagtct

tcaaagttigt
Lcaccatlglg
aaaatgcage
Ltaaggtcaaa
ggacggagag
Ltatgaaactl
cccatcaggt
Lgaatgccca

aattcaggac

geataltgcaa
clggttgatg
aaltacatatl
gggclatgtlg
cltatcatccce
ggaggcaagsg
glctggttcg

gaaggglcaa

gligagagga

clgtgacgga
aalacacagg
geececactgt
attctaacct
Lgggaaagga
cclgcaaaal
agatggetga
gltatctctge

tettggatta
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ttceetetge
caagaaaccl
Lctcagetatl
ctigetecta
tacccltaaaa
tactttgaga
aagaatgglc
ggaalgalca
accalatgaa
gacglggaaa
gittecttita
tacatgattg
ggclcagglg
Licgaacalc
gaglitattt
Litggtgata
gttcagtagt
tggaaaagct
actattcttg
giticlccgag
aagacagatt
tatacagaca

900
ggagcaaaal
960
aaaacccagg
1020
ccagatacat
1080
glggaactlac
1140
ttggacccaa
1200
gacatggtat
1260
ctcacattca
1320
ctgggctalce
1380
ctattgcetce
1440
Ltggtatcca
1500
tagagatga

1519

210> 27
<211 352

cagagcgggt
aaccggtcecet
cagagtcgat
cacagaaagg
tggagttctg
gtitggactcce
agacgelget
caaaaalcca
tttttticttt

tcttitgeatt

cliccaatct
getitcacca
attgetgetce
gaaclglggg
aggaccagtt
gatcttcatce
Lcgecaactic
altcgagetlg
atcatagggt

aaaltaaagc

cltccaglgga
taatcaatgg
caatcclctc
atgactgggce
caggatataa
ttagctcaaa
clgalgatga
Ltagaaggtilg
taatcattgg

dcdcCdagdaa


https://patentimages.storage.googleapis.com/8a/ab/0a/8c22963bd5bba4/IDA0001800547070000151.png

212> DNA

213> AL

220>

Rl

<223> HfiBh/Rev— CMV -] (CAG) 3 5% T~ I om ¥ 5k

<400> 27

tagttattaa
Lggagttccg
cgltacataa
ccecgeccatt
gacglcaata
alttgacgtca
algggtggac
atcatatgcc
aagtacgccce
atgcccagta

taglaatcaa Llacgggeglc attagttical agcccatata
cttacgggaa atggccegee tggetgaccg cccaacgacce
atgacé%gtg Ltceccatagt aacgecaata gggacttitee
tatttégggt aaacltgccca ctiggecagta catcaagtlgtl

cctattigacg tcaatlgacgg ltaaatggccce gectggeatt
300
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calgacclita tgggactitc ctacttiggca gtacatctac gtattagtca 1c

352
210> 28
211> 960
212> DNA
213> ANLF#3
<2200
223>
<400> 28
goagtegetg cgttgeectice
cecgeecgecece 60
cggetetgae tgaccgegtt
ttetecteceg 120
goctgtaatt agegettggt
gcglgaaage 180
clttaaaggge tccgggaggg
gtgegtgegt 240
glgtlgtgtlge glggggageg
tgagegetge 300
gggegeggeg cggggelitg
gcecggegecy 360
glgceeegeg glgegggess
gtgtgtecgt 420
ggggggglga gecaggggglyg

T [

rEayYal

geeeeglgece
actcccacag
ttaatgacgg
cecetitglge
cecgeglegege
tgegetecege
gelgegaggg

Lgggegegge

ccgeteecgeg
glgagegggce
ctecgttitett
gg8gLggLeage
ccecgegetge
glglgegega
gaacaaaggc

ggtegggelg

iBh/Rev-75 B L) H N & 715 IR A

ccgeeltegeg
gggacggecce
ttctgtgget
ggclegggesg
ccggeggelg
ggggageges
tgeglgegeg

Laacccceceee
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CLpladllCLuu
ctececcgagt
gggegtggeg
cggggclege
EEEECEEELEC
cgeelteggge
ccggeggelg
Lcgaggegeg
EEECECAgEE
acttccttitg
cacccectcet
dgCgEEgCcegcyg
gagggccltc
glgcgtcgece

cgcaggeggea
cggelgeetlt

2O
tgetgageac
540
cglgeeggge
600
Cgggegaggegc
660
gegagecgea
720
Ltccecaaatet
780

ggcgaagegg
840

gcgecgeegt
900

CEgEEggEgac

gecceggett

gggggglggce
tcgggggagg
gecalttgect
ggcggageceyg
tgeggegeeg
ccecttetee

gEE88CagEEcC

cggglgegeg
ggcagglggg
EECECEECES
titatggtltaa
aaatcltggga
geaggaagga

atctccagee

ggggltegge

gelecgtgeg
gglgeegggce
cceeggageg
Ltcglgegaga
ggegeegecg
aalgggegeg

tcgggegetge

ttctggeglg
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tgaccggegg 960

210> 29

211> 448

212> DNA

213> AN 1J#4

220>

<223> HiBh/Rev—1 B BRE HRA- RNAE EPE
400> 29

agatctttittl ccclelgeca aaaatlalgg ggacatcalg
agcatctgac 60

ttctggelaa taaaggaaal ttatttitcal tgcaataglg
ttttgtgtet 120

cltcactcgga aggacatatg ggagggcaaa Lcatttaaaa
agtatttggt 180

Ltagaglititlg gcaacatalg ccatalgcelg gcelgecatlga
ctataaagag 240

glcalcagta talgaaacag cccccectgetg Lecattectt
aaagccttga 300

cttgaggtta gattttttitt atattttgtt ttgtgttatt
acatccctaa 360

aattttcctl acatgtttta ctagccagal ttttcctecet
ctcccagtcea 420

tacctieteee tetteletta teaagale

aagcccettg
tgtitggaattl
catcagaalg
acaaagglgg
altccataga
tttttecttta

clcctgacta


https://patentimages.storage.googleapis.com/56/84/dd/7346d11f8abe28/IDA0001800547070000171.png

148

210> 30
211> 573
212> DNA

Q213> N1 4

220>
223> AfE-B BRETEH WS T I8 5m Ik N Rk

<400> 30

gtgagttitgg ggacccttga ttgttettte tttttecgeta tigtaaaatt
catgttatat 60

goagoogoca aaglttitcag gegtgttigttt agaatgggaa gatgteccett
gtatcaccat 120

gogaccclcal gataatttitg tttetttcac titctactetl gltgacaacc
attgteteet 180
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cttattttct tttcattttce

tttgtaacga 240

atttttaaat tcacttttgt

atcacttitt 300

tttcaaggeca atcagggtatl

aacaattgtt 360

ataattaaal gataagglag

tggaaatatt 420

cttatiggtla gaaacaacta

atggttacaa 480

tgatatacac tgtttgagat

ccectetget 540

aaccalgttc atgecctitett
h73

210> 31

211> 450

212> DNA

213> NTJF%

220>

223>

<400> 31

Ltgtaactttt
ttatttgtca
attatattgt
aatatttetg
caccctgglc
gaggataaaa

ctetttecta

Lcgiltaaact
galttgtaagt
acttcagcac
catataaatt
atcatcclge
tactctgagt

cag

AR B BRE HJEA- RNAFRETE

Ltagctitgeca
acttitctcta
agltttagag
ctggetggeg
ctitetettt

ccaaaccggg

agalcttLtl ccelelgeca aaaatlalgg ggacalcalg aageccellg

agcatctgac

60
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ttctggetaa
ttttgtgtet
ctcactcgga
agtatttggtl
ttagagtititg
ggctataaag
agglcatcag
gaaaagectt
gacttgaggt
taacatcccet
aaaattttce
tactcccagt
catagctgtc

210> 32
211> 31

taaaggaaatl
120
aggacatatg
180
gcaacatatlg
240
tatatgaaac
300
tagatttttt
360
Lttacatgttt
420
cclcttictcet

450

ttattttecat
ggagggcaaa
cccalatget
agccecectge
ttatattttg
tactagccag

tatggagatc

Lgcaataglg
tcatttaaaa
ggclgecalg
tgtccattcce
ttttgtgtta

attttitecte

Ltgttiggaatt
calcagaatlg
aacaaagglt
ttattccata
tttttttett

ctctectgac
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<212> DNA
Q213> NI

220>
223> 5|

<400> 32
taagcagaal lcatlgaalll gccaggaaga 1
31

210> 33
211> 36
212> DNA

213> NI

<220
223> ¥y

<400> 33
ccalacaalg aalggacacl aggcggecge acgaal
36

210> 34

211> 2745
212> DNA
213> AT FEEH
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220>
<223> Gag, Pol, B4y A B

<400> 34

gaallcalga attigccagg aagalggaaa ccaaaaalga lagggggaal
tggaggtttt 60

alcaaaglaa gacagltatga lcagataclc atagaaalcl gcggacatlaa

agctataggt 120
acagtattag taggacctac acctgtcaac ataattggaa gaaatctgtt
gactcagatt 180

goctgeactlt taaattttcce cattagtecet attgagactg taccagtaaa
attaaagcca 240
ggaalggalg gcccaaaagl laaacaalgg ccallgacag aagaaaaaal
aaaagcatta 300
glagaaalll glacagaaal ggaaaaggaa ggaaaaalll caaaaattgg
geetgaaaat 360
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ccalacaata
gagaaaatta
gtagatttca
altaggaatla
ccacalcclg
gggcgatlgea
tattttitcag
catacctagt
altaaacaatlg
gggalggaaa
gogalcaccag
Lagaaaacaa

aatccagaca
tgacttagaa
altagggcagce
gtggggattt
accacaccag
ttatgaactc
catcctgata
ctggactgtic
aaltgacatac
tgecagggatt
aaagltaaggce
aglagltacca
ctaacagaag

ctccagtatt
420
gagaacttaa
480
cagggltaaa
040
Ltccetltaga
600
agacaccagg
660
caatattcca
720

tagtcatcta
780
alagaacaaa
840
acaaaaaaca
900
aatggacagt
960
agaaattagt
1020
aaltatgtaa
1080
aagcagagct

Lgccataaag
taagagaact
acagaaaaaa
Ltaaagacttic
gattagatat

glgtagcalg

tcaatacatg
aalagaggaa
Lcagaaagaa
acagcctata
gggaaaattg
acticttagg

agaactggca

aaaaaagaca
caagatttct
tcagtaacag
aggaagtata
cagtacaatg

acaaaaatct

gatgatttgt
clgagacaac
cclccattcce
glgctgecag
aallgggcaa
ggaaccaaag

gaaaacageg

gtactaaalg
goggaagttica
tactggatgt
ctgcatttac
tgcttccaca

tagagecettt

atgtaggatlc
atctgtigag
Lttggalggg
aaaaggacag
glcagalttta
caclaacaga

agattctaaa
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agaaccggla
catggagtgtl
gcaggggeaa
ggccaalgga
aggaaagtatl
gcaagaatga
aglacaaaaa
atagccacag
acccatacaa
aaggaaacal
tcetgaglgg
gagtttigtea
agaacccala
altaggagcag
attaggaaaa
gecaggalalg
cacaacaaal

1140
altatgaccc
1200
catatcaaal
1260
agggtlgeccea
1320

aaagcatagt
1380

gggaagcatlg
1440

atacccctee
1500

aaactttcta
1560

Ltaaclgacag
1620

alcaaaagac
Ltatlcaagag
cactaatgat
aatatgggga
glggacagag
cttagtgaag
tgtagatggg

aggaagacaa

ttaatagcag
ccalltaaaa
glgaaacaal
aagactccta
tattggcaag
ttatggtacc
gcagccaata

aaagltiglcc

aaatacagaa
atclgaaaac
taacagaggc
aatttaaatt
ccacclggat
agttagagaa
gogaaactaa

ccclaacgga
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cagaagaclg
agaagtaaac
atagtgacag
Laagaglgaa
Lcagaglitag
ctacctggca
tgggtaccag
gglcaglgcel
ggaalcagga
acatgagaaa
tatcacagta
aglagcaaaa
gaaalagtag
Lggacaagia
gactgtagcce
agttatcttig
gltagecagttic
agagacaggs
caagaaacag
aacagltacat
acagacaalg
glgggegggy
alcaagcagg
agaatctatg
aataaagaat
tcttaagaca

agltacaagc
1680
aclcacaala
1740
Lcagtlcaaal
1800
cacacaaagg
1860
aagtactatt
1920
attggagagce
1980
ccagelgtga
2040
caggaatatg
2100
atgtagceccag
2160
catacttcct
2220
gecagecaattt
2280
aalttggcat
2340
laaagaaaat
2400

aalttcatcta
tgcattggga
aalagagcag
aattggagga
Litagatgga
aatggectagt
taaatgtcag
gcagctagat
tggatatata
cltaaaatta
caccagtact
Lcecetacaat

tataggacag

gelitgeagg
atcattcaag
Llaalaaaaa
aatgaacaag
alagalaagg
gattttaacc
cltaaaagggg
tgtacacatt
gaagcagaag
gcaggaagal
acagttaagg
ccccaaaglce

gltaagagatc

altcgggatt
cacaaccaga
aggaaaaagl
tagataaatt
cccaagaaga
taccacctgt
aagccalgca
tagaaggaaa
taattccage
ggccaglaaa
cecgeelgttg
aaggagtaatl

aggctgaaca
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atcgacagge 960
geeggaccele tgglgaggegg agggalaagl gaggeglecag Litetttggtl
cggttitatg 1020
tacctatctt cttaagtage tgaagctccecg gttttgaact atgegetegg
gegttggegag 1080
Ltgtgttttgt gaagtttttt aggecaccttt tgaaatgtaa Lcalttgggt
caatatgtaa 1140
tittcagtgt tagactagtla aa
1162
210> 44
211> 120
212> DNA
213> NTR4
220>
223> ¥ A- SV40
<400> 44
glitattgea gettataalg gltacaaala aagcaatage atcacaaatl
tcacaaataa 60
agcatttttt tcactgcatt ctagttgtgg tttgtccaaa ctcatcaatg
tatcttatca 120
210> 45

211> 2927


https://patentimages.storage.googleapis.com/f0/a2/e3/b45d5fb1bbdbf2/IDA0001800547070000311.png

212> DNA
Q213> NI 74

220>
223> 3 A- bGH

<400> 45

gactglgeel tctagttigee agecatcetgl tgtitgeccee tceccecglge
cttcettgac 60

cctggaaggl geccactccca ctgtecttte ctaataaaal gaggaaatlg
catcgecattig 120

tctgagtlagg tgtcaltlcla tlclgggegge lgggglggegeg caggacagea

agggggagga 180

tlgggaagac aatagcagge algetgggga tgcggteggge tetatgg
227

210> 16
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211> 1695

212> DNA
213> NTLFFH
<2207

223> HJFE- RD114

<400> 46

altgaaactcc caacaggaal ggtcatttta tgtagcctaa taatagiticg
ggcaggegttt 60

gacgacccce gecaaggetal cgecattagta caaaaacaac altgglaaacc

atgcgaatge 120
ageggaggee aggtatceccecga ggecccacceg aacltccatcec aacaggtltaac
ttgeccagegce 180

aagacggccl acttaalgac caaccaaaaa lggaaatgca gaglcactce
aaaaaatctc 240
acccclageg ggggagaacl ccagaactge ccclgtaaca clttitccagga

ctcgatgcac 300
agttcttgtt atactgaata ccggcaalge agggegaata ataagacata
ctacacggee 360

accttgetta aaatacggtc tgggageclce aacgaggtac agatattaca
aaaccccaat 420
cagcltcctac agtceccececctlg taggggetel ataaatcage cegtttgetg
gaglgecaca 480
geccccecaltee atatetecga lLgglggagga cecclegata ctaagagagt
ocloracacte 540


https://patentimages.storage.googleapis.com/21/b4/33/8098d728dd6f77/IDA0001800547070000321.png

- T s

caaaaaaggc
ccaccccella
gecelgecca
Ltatcclgaatl
accaclttta
Ltggetetgtl
tltaaaactag
ctactccctla
gcagaclccce
Lcaaccgalg
cagliticticca
acaaatagac
Ltaggtltgcag
Ltcettitatgt
gceclaaacg
Lttaccccaa
aactggacag

tagaacaaat
600
aagtcagaga
660
gegltactcca
720
gtacccctac
780
Ltagcgaatge
840
aclcgtcelg
900
tcacctitac
960
gglcaglctt
1020
gacttitgegt

tcataaggcet
tgaccttage
gatgtccaatl
cccecltettigeg
clcclgtlcag
titatcttice
Laactlgcacc
ccletglgga

ccaagecclcce

atgcatceclg
ctigatgcac
Lttageettlg
atacccaclc
altatacctlc
cclitcatta
tctigtageca
aalaacalgg

ctceleeecg

aacltcaata
ggactttlga
cccaagaltlg
cclctitaac
ccecltetlggt
acgalacgga
atgtcagtlag
catacaccla

acallgacatl
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catcecegggg
gatgagecag
acgagectgta
cagllicatcce
cggagelaca
ggeelagglg
atctgatgtce
caagtcttat
agcltgaagta
gliclccaaa
aatttgttita
geettacaag
aaacaaaata
agaaccctac
cccletelgg
accgggelge
actcaccctce
ctactcatac
tgttaaagac
aggaltclcag
aaaacccala
gagtacgagc

1080
tcececattec
1140
ctitactagce
1200
teteegteac
1260

ccggtaccat
1320

alaggagegg
1380

aaaaatgctig
1440
aagaagaatll
1500
agggettitet
1560
taaccattgg
1620
Lgglccagge
1680
calga

1695

210> 47

211> 2013

tgececattgat
Lggactggga
ccagtataca
acaagattta
aclggacctla
tttttategct
acaaaaacgc
tceglaccete
gecatgegtt

Ltetggttttg

caltatatac
alcaccgcag
aaaltatccce
caagaccagg
cltaacggcag
aacaagtcag
agggaaagcc
ctacclclce
fttcaatcgat

aclcagcaalt

atagacctaa
catlcaccac
atcagttaat
tagactcgtt
aacaaggagg
gaattglgag
Lggcatccaa
tgggaccceetl
tggtccaatt

altcaccagcl


https://patentimages.storage.googleapis.com/72/ad/04/547a0b8bb689da/IDA0001800547070000331.png

212> DNA

213> AN T4

220>

223> ALflE- GALV

400> 47

atgcttetea
gagclggaaa
agaclgatlca
gcagaalaag
aacccccacc
geacgttgtlc
tgggacaaaa
acctgatgta
tgtgeceetlgg
atcgtectel

cctcaagece geaccaccll cggcecaccaga tgagtectgg
Lcctct?gag clgegtatle ggagacggea aaacgaglcel
agccté%gac cctcacctgg caggtactgt cccaaactgg
aggcaéfgca geceetttgg acttiggtgee cetetettac
cggccggzct Ltgaglcelgg gatalceccegg gatcececgalgl
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aaaagaglita
cacclgggga
gecatagggt
cttctacgtg
tgtcececgag
agaalcccla
tactgtaaag
caagtcclca
tgggacclca
alttlcaaaag
tglgaacaaa
aggaaaactc
tccagagatt
Lggacaccca
ggcalacagl
aglgggeccea
gaccctglce
tctetlececcea
cggaaagcgce
tgeggtgeat
goagaaaclg
ctttggcett
glgcagggge
gtettigetgg
ctetgtttgg
agaggtcget

gacclcctga
360
gcagcectlaccce
420
cltggececgaac
180
aatggagttg
540

taactgtaaa
600

ccggelgglg
660
ggataacgga
720
Lgactalccg
780
ttgecggaaca
840
cgececcecaccece
900
ttaccctaaa
960
cclticectaac
1020
gcalgagcecc
1080

ttcagactatl
tcgggelagg
ccaltcagaa
Lgagaccacg
altgggaccaa
taacccecctlce
aaaaacctgg
cttagagglic
googcecteet
Lctaccceceeg
ctctecgecet
cttgaatgct

cccttattat

acltgccgett
accaggalgg
gclaggaggt
ggltaccgttt
aatgltgaaat
aagatagactl
gaattaaggt
acltaacalgce
agcaagcccce
geggetaglg
cccaccagtg

dCCadcccag

gaagggalag

alaagcaaal
caaaltccce
glgggggectl
altggcaacc
gggagcaaaa
Lcacagaaaa
tctatgtata
cggligtgge
tcactctccee
agcaaacccce
gecgaccgact
gggccactlaa

ccteticagg


https://patentimages.storage.googleapis.com/3e/89/c7/0d2e7806342d50/IDA0001800547070000341.png

tatacctcca
cclcaclgag
gleclecggac
tctttgecaac
cagacctlttac
aaaccalagc
tggtgggeet
taatcagtct
aaagacttct
Lgaagaaacc
ttgttacaag
ctcactltacc
ctagctgtct
aaccgcccla
altlaaagggc
cattgacgct
gacctccggg

accatacccg
1140
Ltcggegtlcalg
1200
ccaltcaatlc
1260
gcagecactgg
1320
glgtccaggtl
1380
cclatlgacaa
1440
tcetggegtlt
1500
ccatagacctl
1560
cccttcagga

altgccactgg
catagggaag
clclaaaaac
cclcaccccece
ccagcltgatce
alcaccccce
agggatigeg
ccagcaagge

clcaalcagc

ggggcitaag

glgectetta
catcagtatc
tgeeteteca
ccccecgealet
aggliltaaaa
gecaggtatag
claaccagcc

aagcltagagg

gaaagceltac
cccatcaaca
tgetecccete
cctecagtttt
attaccallc
gagagcclge
gtactggctc
Lccaaatlcge

actcactgac
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ttecctatet 1620
gagglaglac lccaaaalag
aggaggecte 1680
tgegeggece taaaagaaga
agtacgagac 1740
tccatgaaaa aacttaaaga
gaaaaaccaa 1800
aaclggltatlg aagggtggtt
atcaaccatc 1860
getgggeece tattgetecet
calcaataaa 1920
ttaatccaat tcatcaatga
tagacagaaa 1980
tatcagaccc lagalaacga
2013
<210> 48
211> 1530
<212> DNA
213> ANIJF|
220>
223> M- FUG
<400> 48

gagaggectlt
glgetgttitt
aagactagat
caalaaclcc
cctittgtta
taggataagt

ggaaaacctlt

gacltactat
tatgtagacc
aaaagacagt
ccliggtitta
cltcactectig
gcagtcaaaa

taa

Ltccitaaaga
actcagglge
tagagcgeca
ctaccctlact
ggceetgeat

ttttagteccet

atecttcecee arettetttt etttetacte cticteeceit titeotioto


https://patentimages.storage.googleapis.com/9e/75/d9/fccf68d53fc34e/IDA0001800547070000351.png

tttcgggaag 60
ttcceccattt acacgatacc agacgaactl ggtlccecelgga gecclattga
catacaccat 120
ctcagcetgtc caaataaccl ggttgtggag gatgaaggal gtaccaacct
gteegagttic 180
tcctacalgg aactcaaagl gggalacalc tcagceccatca aaglgaacgg
gitcacttige 240
acagglgtlg lgacagaggce agagacclac accaacltlg tlggttatgt
cacaaccaca 300
ttcaagagaa agcattticcg ccccacccca gacgecatgta gagecgegta
taactggaag 360
atggecegglg accccagala lgaagaglcce clacacaalc cataccccga
ctaccactgg 420
clicgaaclg laagaaccac caaagaglcc ctcattatca talccccaag
tgtgacagat 480
ttggacccal atgacaaalc ccltcactca agggtcttcee clggeggaaa
gtgeteagga 540
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ataacggtgt
galgeeccgag
aatccgagac
gagagcatcce
aacgggaaca
Lctaaaagga
gcalgecagge
aacatggglic
gcgalgcaaa
gaalttgcac
gacltitcgel
gaaaagagag
gaatgtctgg
cagacglclc
agtcacctga
caacaaaacc
Ligatggagg
catccectca
aaaggglgtt
gittttcaat
ggtataatat
atccctecte
cagcaacata
ccliggecagac
ccttctacag
tcacctcececece

cclctltaccta
600
caaggacacec
660
agacttgegg
720
Lcaagitatlg
780
caltcagalga
840
cagacgagal
900
atgcattaga
960
gaaaacttgt
1020
ctgatgctlca
1080
Lgaaagliigg
1140
tagggcctlga
1200
tggagtitgtt
1260
ttttcaaaga
1320

cltgetlecaact
Ltgtgacattl
ctttgtggat
tggagtitctt
gaccaaalgg
cgagcalclc
glccatcatlg
cccagggttt
cltacaaglica
aggaagglgce
cgaccalgtlc
ggaatcttica

agglgalgag

aaccatgatt
Lttaccaata
gaaagaggcc
ggacltagac
Lgceetlcecag
gligtggagg
accaccaagt
ggaaaagcal
glceggaccet
catcclcatlg
cltaatlcccag
gitatcceee

gctgaggatt

acaccaltlg
getagagggda
tgtataagtc
ttatggatgg
atcagttggt
agltagttaa
cagtaagttit
ataccatatt
ggaalgagal
Lgaacggggtl
agatlgcaatlc
Ltgatgcaccce

ttgttgaagt


https://patentimages.storage.googleapis.com/3c/93/ff/b84b6d1d5122fb/IDA0001800547070000361.png

galgtglaca aacagatclc aggggttlgac clggglelee cgaaclgggg
aaagtatgta 1380

ttgatgactlg caggggcecal gattggectg gtgttgatat titccctaat
gacatggtgc 1440

agagltggta Lccatctitlg cattaaalla aagcacacca agaaaagaca
gatttataca 1500

gacatagaga tgaaccgacl tggaaagtlaa

1530

210> 49

211> 1497
212> DNA
213> NILJFH

220>
223> fIfE- LCMV
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<400> 49

atgggtcaga
goglgatcaac
attgtcatta
ttttgeccacce
Ltgtgggatatl
Lggecatgtac
gotcttaagg
goagtttegat
atglcacalc
ccaccaltac
atcagtatgg
caltcagtcac
aacttttgea
actcatgagt
atagtttcga
agltatcctge
gacllcaaca
acaaagtgct
cagagccagt
tgeettegegg
gggaaalaca
cacclggtlgtl
ageccagacga
ccaclgcaca
tatecagetic

ttgtgacaat
60
ttgtgettat
120
tcgeattgat
180
gacccgacat
240
Lgaacclgac
300
ggacttclgg
360
atctgacctce
4120
geclacaccel
480
altggcataac
540
gtagaacctt
600

Lgaggaglgg
660

gltaccaata
720

ctitteeeatl

gittgaggct
cgtgatcacg
cagtitccta
ttacaaagga
calgcccaac
actagaatllg
tgectticaac
caglalcaga
catccaatac
cagaggtaga
clggggelgg
ccltgattata

clicocaceatt

ctgcetlcaca
gglatcaagg
cttetggetg
gtttaccaat
gcatgticag
accltcacca
aaaaagacct
gggaaclcca
aacttgacat
gtcctagata
acaggclcag
caaaatagaa

ctecectttece

tcatcgatga
cltgtlctacaa
gcagglcelg
ttaagtcagt
ccaacaaclce
atgattccat
ttgaccacac
acltataaggc
tctcagatceg
tgtttagaac
alggcaagac
cctgggaaaa

Adfafgaagsac


https://patentimages.storage.googleapis.com/0c/9f/33/77c233433f50af/IDA0001800547070000371.png

taagttcttic
aclaggagac
gglggagaal
ccaggtgegttl
glgttticggg
aacacagcag
catgctgega
ctaattgactl
atcltgeettg
cacttattca
gaggaaccac
ttgagagalc
ccltagaacat
gecaaagaccg
Lttettactta
aatgagaccce
tacagagalg

780
Lagcgggcac
840
attgcctgac
900
ttgcgaaatg
960
acaacaaggc
1020

aaacaacagt
1080

Lgatgggggl
1140

gegaaactag
1200

aclicagtga
1260

allcacclgg
caaatggatg
caatgtaaat
tgetttgagt
gaattctttg
gecatattge
Lgtcececcaag

tcaaatcgaa

acliiglcag
attcttgelg
catgatgccg
aaglicaaag
atttcagatc
aaltactlcaa
Lgetggeltg

Caggaagccyg

actciticagg
cagagcttaa
aattctgtga
aggacgltaga
aactactgat
agttttggta
Lcaccaalgg

ataacatgat
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Ligaggaagg altacataaa
ggaccttictg 1320
atgttttcca catctgcata
aataccaaca 1380
cacaggcaca laaaagglgg
caaaggaatt 1440
tgtagtigtg gltgcatttaa
acgctiga 1497
<210> 50

211> 1692

<212> DNA

213> NTJ#4
<220

223> HIfE- FPV
<400> 50

algaacaclc aaalcclggt
tgcagacaaa 60
atttgtetteg gacatcatge
caclgagaga 120
ggaglagaag lLiglcaatgce
caaaatttgc 180
Lcaaaaggga aaagaaccac
cattaccgga 2410

gaggcagges
tctagtcage

ctcatgtcca

golgeetggt

tttegeeett
tgtatcaaat
aacggaaaca

tgatecttgge

aglaccccce
atcttcelge
aagccacacc

gltaaaaaccg

glggecaglea
ggcaccaaag
glggagcgga

caatgecggac

tagcattgat
accttgtcaa
galtaaccaa

tetggaaaag

Ltecccacaaa
taaacacact
caaacatcce

tgttageggac


https://patentimages.storage.googleapis.com/4a/e3/66/44d438faac4fcb/IDA0001800547070000381.png

ccacctcaal
gagacgagaa
goaaalgatg
acaaalcclc
agaggatcag
aataaggacc
aacggaacaa
aalggaglgg
clteectglcaa
caaaaacaca
aggagagaat
caccgaacag
accaaactat
atatcatcaa
tecttttgtege
acggattgat
tttcattggtl

gegaccaatt
300
tttgttaccce
360
gtgggattlga
120
ctagtgcatg
480
atacagacaa
540
cagctctgat
600
algggaglgg
660
cgaglccagg
720
tgatctigga

tctagaattt
ggggaagtiit
caaagaaaca
tagaagatca
Lgetgettte
agtctgggga
aaaltaaaclg
aacacgaccg

Lcccaatgatl

tcagctgatc
gltaatgaag
atgggattica
gggtctticat
ccacaaalga
altccaccatt
alaacaglcg
cagalaaatg

acagttactt

Ltaataatcga
aggcattgeg
catatagtgg
tctatgcaga
caaaalcata
caggalcaac
ggagliccaa
gecagltecegg

Ltagtitcaa
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tggggetttic
altagciccaa
gagcgalglg
caggttigatg
aacaagcaga
ttgeettittic
Lglaaaacag
gaaagtttat
aaaaaggaaa
aaaagaggcc
aggtetgglc
gacgggtggtl
agcagactac
aaaagcaccc
callgagaaa
accaaccagc
gecagatigge
aatttaatta
tgetgaactt
ctiglggcaa
gaacaagclg
tatgagcgag
tggttecttt
gaaalttittic
tacttatgat
cacaccaaat

780
atcglgccag
840
ccaattgcega
900
aaaacalcaa
960
tattggcaac
1020
Ltgtttiggege
1080
acggtitcag
1140
aatcggcaal
1200
aalttgagctl
1260
actggaccaa
1320
Lggaaaacca
1380
Lgaggaaaca
1440
ataaatglga
1500
acasagaagca

cticttigagg
aggggaalge
Lagcagagca
Lgggalgaag
Latagcaggg
gcatcagaat
Lgatcagata
aalagataat
agactccalce
gecacactltatt
alttaagggaa
cgatgattgt

agceatecaa

ggaaaglcca
taccacaglg
gliggcaaal
aacgttcceceg
tttattgaaa
gcacaaggag
accggaaagt
gaaltcactlg
acagaagtat
gattitggelg
aatgctgaag
atggetagla

aatagaatac

tggggalcca
gagggactat
geeccaagala
aacclticcaa
atggtiggga
aaggaactgce
taaatagact
agglggaaaa
gotcttacaa
altcagagal
aggatggcac
Ltaaggaacaa

aaalteaccce


https://patentimages.storage.googleapis.com/09/b8/1d/ae73c776a21adf/IDA0001800547070000391.png

agtcaaattg 1560
agtagtgget acaaagatgt gatactttgg tttagcttcg gggcecatcatg
ctitttigett 1620
cltgeccatlg caatgggeel Lgltttcata tglglgaaga acggaaacal
geggtgcact 1680
atttgtatat aa

1692

210> 51
211> 1266
212> DNA

213> N4

(220>
223> AUfE- RRV

400> 5l
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aglgltaacag
acattgecgcee
gallgeggeg
ccgagatgag
geglictgatg
caaggcaggce
acccacgccc
atcltaagaga
gattceltga
gogacacttc
atcglcgcecac
cgcagatlcg
cacglgaagg
Lagagagaag
Ltcgtggtta
gecltgacaacg
gclcececaceg
tcgecaccelg
ctatcacaga
caggtacaac
tgtacctgeg
caacacatgc
aagattgacc
tacctctcca
tttgttcecea
octltceeletg

agcactttaa
60
acgggtactl
120
gcatgcltaa
180
acacgaagctl
240)
ggglglacac
300
actgtccacc
360
catgltaaggt
120
gaccacactt
480
acgaggagatl
540

cggegggeaa
600

gcceglgacaa
660

aalgccalge
720

gogoclgatca
780

tgtgtataag
ctgectatage
galccaaglc
ccgatatatg
glcecgeageg
aggcgactac
ccaatacaag
Lggeglagag
tgacatgcat
cglcaaaatla
cgtaggcact
tgeccgteacce

gacagclagg

gclactagac
ccagtigeta
Lcecgeccaaa
geltgglecatg
Ltgctccatac
ctcaaggttt
cacaatccat
ctgccatgea
acaccgecag
acagcaggeg
accagtactg
agccaltgaca

aaaggcaagg

catacctagc
tcgaggagatl
Ltaggtclgga
atgticagga
algggacgal
cglicgagga
tgeegglggg
cctcatacca
atataccgga
gecaggactat
acaagaccat
aaltggcaatt

tacacgttce
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actaacglca
tggtaagaag
gagglgacce
gagititagga
geegaaccge
catcccagtg
acggaagaag
glgggegeaa
clgacgaccg
ctattatgga
ctataccccg
cctectaactl
clggeggecea
accgtacgec
ctgacgccag
aCCgaggecy
aatgca

cclgecgagt
840
tgagattaca
900
acccgtacga
960
ggattigagta
1020
agggecaaacc
1080
ccgecactat
1140
catgctgceat
1200
gagcgglggl
1260

geegttgget
cccagatcat

goaatgggtt

ccagtggggce

ccatggelgg
tgecgeagta
gelggecace

accgttgaca

cgagegecegg
ccgacgetet
gacaagtict
aacaacccge

ccacalgaaa

teeggggega
gcgaggagaa

ctggggelge

atgccaccla
tctectatag
ctgagcgcal
cggtctgect
tcattcagta
gtctgatgge
aglgcctaac

tttgctgege
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210> 52

211> 1266

212> DNA

213> NLJF4|
220>

<223> HJiE- MLV 10Al
<400> bHZ

agtgtaacag agcactttaa
acattgcgee 60
gattgecgeggg acgggtactt
ccgagategag 120
gegletgalg geatgetltaa
caaggeagge 180
acccacgecce acacgaaget
atctaagaga 240
gattccttga gggtlgtacac
goggacacttc 300
atcgltegeac actglccacce
cgcagattcg 360
cacglgaagg calgtaaggl
tagagagaag 420
ttecegteelita gaccacactt

tgtgtataag
cltgctatagce
galccaaglc
ccgatatatg
glcecgeageg
aggegactlac
ccaatacaag

tegcotlagag

gctltacltagac
ccagttigcta
Lcegeccaaa
gectggteatg
tgctecatac
cltcaaggttit
cacaatccat

cteccateca

catacclagc
tcgaggagatl
taggtcligga
atglicagga
atgggacgat
cglicgagga
tgeegglggsg

ceteatacea
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Ltecgeaccelg
ctatcacaga
caggltacaac
tgtacctgeg
caacacatgc
aagaltigacc
tacclctlccea
tttgtticeea
gltcecetetg
actaacglca
tggtaagaag
gagglgaccc
gagltitagga
geccgaaccge
catcccagtlg

480
acgaggagal
540

CEECgEggcaa
600

geceglgacaa
660
aalgccatgce
720
geoctgalca
780
ccltgecgagt
840
Lgagaltaca
900

acccgtacga
960

Lgacatgecat
cglcaaaata
cgltaggcactl
tgeecglcecace
gacagctagg
geegttggetl
cccagatlcat

gogaaltggegltl

acaccgcecag
acagcaggeg
accagtactg
agccalgaca
aaaggcaagg
CEagCECCEE
ccgacgetct

gacaagtict

alataccgga
geaggactat
acaagaccat
aaltggcaalt
tacacgttcc
altgccaccta
tctcctlatag

cltgagecgeat
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acggaagaag ggallgagla ccaglgggge aacaacccge cggletgeetl
glgggegeaa 1020

clgacgaccg agggcaaacc ccalggelgg ccacatgaaa tcattlcagla
ctattatgga 1080

ctataccccg ccgecactal tgceccgecagta tccggggega glelgatgge
cctectaactl 1140

clggeggeeca catgetgeal gelggecace gegaggagaa aglgectaac
accgtacgee 1200

ctgacgcecag gageggtgegl accgltgaca clgggegetge tttgetgege
accgagggeg 1260

aatgca

1266

210> 53
211> 2030
<212> DNA
213> N4

<220>
223> AME- B

400> 53

atgggltglta caggaatattl gcagttacct cglgatcgal tcaagaggac
atcattettt 60

ctttgggtaa ttatcettttl ccaaagaaca ttttccatcc cacttggagt
catccacaat 120
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agcacattac
glcatccaca
aatcaallga
tgacgtgeca
tctgecaacta
caaltalgaa
gelggtgaat
cgggaglgag
tgtctaccag
tglgcacaaa
glatlcaggaa
tgetitette
ctgtatgacc
Ltgaaggtigtlc
gltgcatttic
ccceceligaga
gagcececggtlca

aggltagtiga
180
galcagligg
240
aaagalgggg
300
gggclgaaaa
360
cagcgccaga
420
cgggaccglg
480
gacttgetic
040
Lgatactgcce
600
atgcaacgga

tglcgacaaa
actgaalclc
cticagglcce
ctgetacaalt
cgggatlcgg
tgcecggagac
cacagttatc
ccaagclaag

goaccegtet

cltggtttgee
gaagggaalg
gglglcceccac
clttgaaatlca
ggclticecccec
Lttgecettice
taccgaggaa
aaggacttct

agtggctact

glgacaaact
gaglggeaac
caaagglteggt
aaaaacctga
gglgecggtla
acaaagaggg
cgacttticge
Lcagctlicaca

attctaccac
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aattagatat
caagclaccg
caatltlgacc
tacgtccaac
Lgagacaata
tatacaagtg
caaccccgaa
atlgatacaa
aclagaaaaa
ttcgecagtiga
atcagtggtce
agagliccgge
gaccacaaaa
Lcatggetltce
agggaagclg
caglglcgea
cccacaacca
aaccaggticc
atctctgagg
caaclcaagl
Lcecgacactc
ccecceccgecac
agcaagggtla
ccgacctect
accgelggea
acaacaacac

660
gttttggaac
720
ttgaatcaag
780
ggaaaaggag
840
caatcgggga
900
agagttgtet
960
gegaacttet
1020
agaaaallcc
1080
tclgacaacc
1140
ggacaacagc
1200
Lgaacaacatl
1260
gaccgeagece
1320
ggaccccgec
1380
tecatecaceas

caalgagaca
attcacacca
caataccacg
glgggeelte
ttcacagetg
tccgacccag
Lctgcaalgg
ctigccacaa
acccacaata
caccgcagaa
ggacccctlaa
accacaacaa

caltaccorag

gagtattitgt
caglttctge
ggaaaactaa
Lgggaaactia
tatcaaacag
ggaccaacac
Llcaaglgca
tetccacgag
cacccgtgta
cagacaacga
aagcagagaa
glccccaaaa

aacracactece

Ltcgaggtliga
Ltccagelgaa
tttggaaggt
aaaaaacclc
agccaaaaac
aacaactgaa
caglcaagga
Ltcectecaacce
taaacttigac
cagcacagcce
caccaacacg
ccacagcgag

CAfCcArC e
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aagclaggel
taattaccaa
agagcticgaa
gagaagcaal
tggactactc
aggalgaagg
gcagecgagg
gaalltacat
tigagacagc
tggccaacga
gagcltacgea
ccttttcaat
gogcggecacat
gecacaltttt
aacalaacag
acaaaatiga

Cagggggaca

tactattget
tgtcaatgct
Lgelgeaatc
agaggggclg
gacgactlcaa
ccltcaacegt

gggaccggac

tcagattatt

B o -_ S

ggaglcgecag
caacccaaaltl
ggaclggeetl
algcacaatc
getettecaac
aaggcaaltlg
tgetgtateg

catgattttg

- s A

gaclgalcac
gcaaccctaa
ggalaccata
aagaltggttt
tgttcclgag
atttettgct
aaccacatga

tigataaaac

- -y e ol ol ol

aggcgeggags
tttacattac
Litcgggececa
aatclglggg
agccacaacc
gcagegalgg
Liggaccaag

ccttceggac
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algacaatllg glggacagga lggagacaal ggalaccgge agglatigga

gitacaggcg 1980

ttataattge agttatcget ttattctgta tatgcaaattl tgtcttttag
2030

<210> b4

211> 237

<212> DNA

213> ANT4

220>

223> RAMFILL shRNAJEB)T- UJEB)T

<400> 54

titcccatga ttccltcata tttgecatatla cgatacaagg cltgltagaga

gataattgga 60

attaatttga ctglaaacac aaagalatta gtacaaaata cglgacglag

aaagtaataa 120

tttcttgeggt agtitgecagl tttaaaatta tgtittaaaa tggactlatlca

tatgettacc 180

gtaacttigaa agltaltttcga tttcttggel ttatatatcectl tglggaaagg
acgaaac 237

210> 55
211> 243
212> DNA
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213> ANLTRHH

220>
223> FAWEILL shRNAJE BT~ TSK)E 3T

<400> 55

ctgecagtall tagcatgccce cacccatcelg caaggecattc tggatagtgt
caaaacagcc 60

ggaaatcaag tccgtitate tcaaacttita gcattttggg aataaatgat
atttgctatg 120

clggllaaal tagattttag ttaaatlttcc tgclgaagel clagtacgat
aagcaacttg 180

acclaaglgl aaagtltgaga titcclticag gtttatatag ctigtgegece
gcetggetac 240

cte

243
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210> 56
211> 21
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Q213> ANTJ¢%]

220> -
(223> FDPSHE ¥ %41

<4002 56
olceclggagl acaatgecat L
21
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(210> 57

211> 21

<212> DNA
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220>
<223> FDPSH#EJ¥ 41|42

<4002 57
gcaggalllc gllcagcacl L
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210>
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13>

2
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<400>
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DNA
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210> 29
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<400> 59
gcagaaggag gclgagaaag L
21

210> 60
211> 419
212> DNA

213> NI sl

220> .
<223> JE§E1a] 4]

<400> 60

gecegetitgl aggatagage tcegagelcta tcecctacaaag cggettitt
49

210> 61
211> 20
212> DNA

213> N1

220>
223>  1F[M G

<400> 61


https://patentimages.storage.googleapis.com/6b/ac/bb/1d3d9609e57fc0/IDA0001800547070000461.png

dgddlliEdl EECEdAdRdAER
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210> 62
211> 22
<212> DNA

Q213> NI JFE4

220>
223> 5|

<400> 62
cccaaagagg lcaagglaal ca

22

210> 63
211> 18
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<212> DNA
213> NILFH

{2205
<223> 1EM G|

<400> 63
agcgeggela cagetltca
18

210> 64
211> 20
212> DNA

213> NITJF%

220>
<223> [zl g¥

400> 64
ggcgacglag cacagettct

20

210> 65
211> 130
<212> DNA
213> AN T 4|
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£220>
223> Kl RigERE (& 1TR)

<400> 65
cclgecaggea gelgegegel cgelegelceca clgaggecge cegggegleg
ggegaccttt 60

ggtcgeeegg cclcaglgag cgagegageg cgceagagagg gaglggecaa
ctccatcact 120
aggggiticcet

130

210> 66
211> 151
<212> DNA
213> N4
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220>

223> AHlxFRimEE (4 1TR)
400> 66
gageggecge aggaaccecel agtgatggag ttggecacle cectetletgeg
cgetegeteg 60
ctcactgagg ccgggegace aaaggtegece cgacgecegg getttgeeceg
gegcggectea 120
glgagcgage gagegegeag clgectgeag g
151
210> 67
2l1> 1227
212> DNA
213> N4
2200
<223>  JGREVH4H Bh kL
400> 67
Lctagaagga geltitgltee ttgggtitctt gggagcageca ggaagcacla
tgggegeage 60
glcaatlgacg clgacggtac aggceccagaca attattgtcet ggtatagtge
agcagecagaa 120

caattitgelg agggectltallg aggegecaaca gcalcectgttg caactcacag
ietooooeat 180
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caagcagclc
aacagctcct
agatcttttt
agcatctgac
ttctggetaa
tittgtgtet
ctcactcgga
agtatttggt
ttagagtttig
ctataaagag
glcatcagta
aaagccttga
cttgaggtta
acatccctaa
aattttcett
ctcccagtca
tagctglcce

caggcaagaa
240
ccecletgeca
300
taaaggaaatl
360
aggacatatlg
420
gcaacatalg
480
talgaaacag
540
gatttttttt
600
acatgttitta
660
tettetetta

tectggetgt
aaaattatgg
ttattttcat
ggagggcaaa
ccatatgectlg
ccececlgelg
atattttgtt
ctagccagat

tgaagatcce

ggaaagatac
ggacalcalg
tgcaataglg
tcatitaaaa
gelgecatlga
tccattcett
ttgtgttatt
ttttectect

tcgacctlgea

cltaaaggatlc
aagcccecettg
tgttggaatt
catcagaalg
acaaaggltgg
altccataga
tttttettta
ctcelgacta

geccaagett
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ggcgtaatca
tggtcatagc
caacatacga
gccggaagea
cacattaatt
gecgttgeget
gatccgcatce
tcaattagtc
ctaactccge
ccagttccge
gcagaggcecg
aggcecgecte
ggaggcctag
gecttttgecaa
aaagcaatag
catcacaaat
gtttgtccaa
actcatcaat

120
tgttteetgt
780
taaagtgtaa
840
cactgcccegce
900
agcaaccata
960
ccattctccg
1020
ggcctetgag
1080
aaagctaact
1140
ttcacaaata
1200
gtatcttatc
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agcttataat
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tctagttgtg
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® Urinary Bladder Neoplasms

® Uterine Cervical Neoplasms

® Wilms tumor

® cervical cancer

® chronic lymphocytic leukemia

® esophageal squamous cell carcinoma
® gastric cancer

® gastrin-producing neuroendocrine tumor

® gastrinoma
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® glioblastoma
® head and neck cancer

® head and neck neoplasm

® head and neck squamous cell carcinoma

® hepatoblastoma
® liposarcoma

® |ung cancer

® |lung neoplasm

® lymphoid tissue

® malignant pancreatic neoplasm

® neoplasm of testis

® osteosarcoma

® pancreatic cancer

® pancreatic carcinoma

® pheochromocytoma

® rhabdomyosarcoma

® secretion

® small cell lung carcinoma
® stomach cancer

® testicular cancer

® thyroid cancer

® tumor of salivary gland

® urinary bladder cancer

® transitional cell carcinoma

® Nasopharyngeal Carcinoma
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® endocytic effect

® nasopharynx carcinoma
® schwann cell

® Syncytin-1

® Carcinoma of esophagus
® Lymphocytic leukaemia
® esophageal carcinoma
® laryngeal carcinoma

® lymphoid leukemia

® Nasopharyngeal Neoplasms
® disorder

® neurilemmoma

® schwannoma

® tumor necrosis factor

® gene therapy

® Communicable disease
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https://support.google.com/faqs/answer/6390996
https://console.cloud.google.com/marketplace/product/google_patents_public_datasets/google-patents-public-data
https://www.google.com/policies/terms/
https://www.google.com/privacy/privacy-policy.html
https://support.google.com/websearch/

