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Claims (14) Hide Dependent ~

A viral vector containing a therapeutic cargo portion, wherein the therapeutic cargo portion is

vector of claim 3, wherein the small RNA sequence is under the control of a single promoter. The viral vector according to claim 1, wherein the small RNA sequence comprises
miRNA or shRNA. The second small RNA sequence is

Small RNA sequence of CD47 of SEQ ID NO: 5, 6, 7, 8 or 9 or cMyc small RNA sequence of SEQ ID NO: 10,11, 12,13 or 14

The viral vector of claim 1, comprising a sequence having at least 90%, or at least 95%, or 100% identity. The third small RNA sequence is

Small RNA sequence of CD47 of SEQ ID NO: 5, 6, 7, 8 or 9 or small RNA sequence of cMyc of SEQ ID NO: 10,11, 12,13 or 14

The viral vector of claim 3, comprising a sequence having at least 90%, or at least 95%, or 100% identity. The virus vector according to any one of claims 1 to 8, which is a lentiviral
vector. Lentiviral particles that can infect target cells

a. Envelope proteins optimized to infect the target cells, and b. A lentiviral particle comprising the viral vector according to any one of claims 1to 9 . a. The lentiviral particle
according to claim 10, and b. A composition comprising an aminobisphosphonate drug. The composition according to claim 11, wherein the aminobisphosphonate drug is
zoledronic acid. The composition according to claim 1 1 or 12 for use in the treatment of cancer. The composition according to claim 11 or 12 for use in the formulation of a
pharmaceutical product for treating cancer.

Description

Cross-reference to related applications This application was filed on 9 March 2016 and is entitled "Combination Vectors and Uses Thereof" US Provisional Patent
Application Nos. 62/305,944 (which is hereby for reference). Claim priority to (incorporated in the book).

Aspects of the present disclosure relate to treating cancer using vectors. More specifically, aspects of the present disclosure relate to treating cancer using vectors such
as combination vectors.

Cancer is a serious health problem for people around the world. As an example, liver cancer is the fifth most commonly diagnosed cancer in the world in adult men and
the second most common cause of cancer-related deaths worldwide. Numerous treatment strategies have been used in efforts to effectively treat cancer. Traditional
therapeutic approaches have revolved around the use of chemotherapy and radiation therapy.

Chemotherapy refers to the administration of one or more anticancer drugs and / or other drugs to a cancer patient by various methods. Broadly speaking, most
chemotherapeutic agents work by inhibiting mitosis (cell division) and effectively targeting rapidly dividing cells. However, other rapidly dividing cells, such as those
involved in hair growth and those involved in the exchange of intestinal epithelium (lining), are also affected. Because chemotherapy affects cell division, both normal and
cancerous cells are susceptible to the cytotoxic effects of chemotherapeutic agents.

Radiation therapy refers to exposing a patient to high-energy radiation such as X-rays, gamma rays, and neutrons. This type of therapy includes, but is not limited to,
external beam therapy, internal radiation therapy, implant radiation therapy, proximity radiation therapy, systemic radiation therapy, and radiation therapy. Examples of the
external beam irradiation include three-dimensional conformal irradiation, intensity-modulated radiotherapy, and proto-proton beam irradiation therapy. It is practically
difficult to irradiate a therapeutic dose while shielding nearby normal tissue from the cytotoxic effects of radiation. A further problem associated with radiation is the



induction of radiation-resistant cells during the course of treatment. Therefore, even the best radiation therapy techniques often result in incomplete tumor reduction and
subsequent recurrence.

More recently, immunotherapeutic approaches have been used that seek to treat cancer by harnessing the power of the host's immune system. For example, strategies
have been used to target such antigens using host-based T cells that specifically recognize cancer-related antigens. For example, recent approaches have focused on the
development and use of chimeric antigen receptor (CAR) T cells (also known as CAR-T cells). Possible side effects associated with CAR-T cell therapy include chemokine
release syndrome, B cell aplasia, and tumor lysis syndrome. Despite the development of these approaches, cancer remains a serious health problem.

In one aspect of the present disclosure, a viral vector comprising a therapeutic cargo moiety is disclosed. The therapeutic cargo moiety comprises at least one small RNA
sequence capable of binding to at least one predetermined complementary mRNA sequence, and at least one complementary mRNA sequence comprises an FDPS
mRNA sequence. .. In embodiments, the therapeutic cargo moiety may further comprise a second small RNA sequence capable of binding to a second predetermined
complementary mRNA sequence, the second predetermined complementary mRNA sequence. Contains the mRNA sequence of CD47 or cMyc mRNA sequence. In
embodiments, the at least one small RNA sequence is under the control of the first promoter and the second small RNA sequence is under the control of the second
promoter. In embodiments, the therapeutic cargo moiety may further comprise a third small RNA sequence capable of binding to a third predetermined complementary
mRNA sequence, the third predetermined complementary mRNA sequence. Contains the mRNA sequence of CD47 or cMyc mRNA sequence. In embodiments, the at
least one small RNA sequence is under the control of the first promoter, the second small RNA sequence is under the control of the second promoter, and the third small
RNA sequence is the third. Is under the control of the promoter. In embodiments, the small RNA sequence is under the control of a single promoter. In embodiments, the
small RNA sequence is microRNA (miRNA) or short hairpin RNA (SHRNA).

In another embodiment, the small RNA sequence is

GTCCTGGAGTACAATGCCATTCTCCGAGAATGGCATTGTACTCAGGACTTTTT (SEQ ID NO: 1);
GCAGGATTTCGTTCAGCACTTCTCGAGAAGTGCTGAACGAAATCCTCTGCTTTTT (SEQ ID NO: 2);
GCCATGTACATGGCAGGGAATTCTTCGAATATCCGCCATTGTCATGGGTTTTT (SEQ ID NO: 3);

Includes a sequence having at least 80%, or at least 85%, or at least 90%, or at least 95% identity percent with a small RNA sequence of FDPS comprising. In
embodiments, the small RNA sequence is selected from SEQ ID NOs: 1, 2, 3, or 4.

In another embodiment, the second small RNA sequence is

GGTGAAACGATCATCGAGCCTCGAGGCTCGATGATCGTTTCACTTTTT (SEQ ID NO: 5);
GCTACTGGCCTTGGTTTAACTCGAGTTAAAACCAAGGCCAGTAGCTTTTT (SEQ ID NO: 6);
CCTCCTTCGTCATTGCCATTCGAGAGGCAATGAAGGAGGGTTTTT (SEQ ID NO: 7);
GCATGGCCCTTTCTGATTCTCCGAGAATCAGAAGAGGCCATGTTTTT (SEQ ID NO: 8);

Small RNA sequence of CD47 containing CD47 or GCTTCACCACAGGAACTATTGCTCGAGCATAGTTTCCTGTTGGTGAAGCTTTT (SEQ ID NO: 10);
GCGAACACACAAACGTCTTGGACTCGAGTCCAAAGACGTTGTGTGTGTTCGCTTTT (SEQ ID NO: 11);
GACATGGGTGAACCAGAGTTTCTCCGAGGAAACTCTGGGTTCACCATGTCTTTTT (SEQ ID NO: 12);
GAGAATGTCAAGAGGCGAACACTCGAGTGTTCGCCTTTGACATTTCTTTTT (SEQ ID NO: 13);

Includes a sequence having at least 80%, or at least 85%, or at least 90%, or at least 95% identity percent with a small RNA sequence of cMyc comprising. In
embodiments, the second small RNA sequence is selected from SEQ ID NOs: 5, 6,7, 8,9, 10, 11,12, 13, or 14.

In another embodiment, the third small RNA sequence is a small RNA sequence of CD47 comprising SEQ ID NO: 5, 6, 7, 8 or 9, or a small cMyc comprising SEQ ID NO: 10,
11,12, 13, or 14. Includes a sequence having at least 80%, or at least 85%, or at least 90%, or at least 95% identity percent with an RNA sequence. In embodiments, the
third small RNA sequence is selected from SEQ ID NOs: 5, 6,7, 8,9,10,11, 12,13, or 14.

In another aspect, a viral vector comprising a therapeutic cargo moiety is disclosed. The therapeutic cargo moiety comprises at least one small RNA sequence capable of
binding to at least one predetermined complementary mRNA sequence, and the at least one complementary mRNA sequence comprises the mRNA sequence of CD47. In
embodiments, the therapeutic cargo moiety further comprises a second small RNA sequence capable of binding to a second predetermined complementary mRNA
sequence, the second predetermined complementary mRNA sequence being FDPS. Includes mRNA sequence of or cMyc mRNA sequence. In embodiments, the at least
one small RNA sequence is under the control of the first promoter and the second small RNA sequence is under the control of the second promoter. In embodiments, the
therapeutic cargo moiety further comprises a third small RNA sequence capable of binding to a third predetermined complementary mRNA sequence, the third



predetermined complementary mRNA sequence being FDPS. Includes mRNA sequence of or cMyc mRNA sequence. The small RNA sequence can be miRNA or shRNA.
In embodiments, the at least one small RNA sequence is under the control of the first promoter, the second small RNA sequence is under the control of the second
promoter, and the third small RNA sequence is the third. Is under the control of the promoter. In embodiments, the small RNA sequence is under the control of a single
promoter.

In another embodiment, the small RNA sequence is at least 80%, or at least 85%, or at least 90%, or at least 95% identical to the small RNA sequence of CD47 comprising
SEQ ID NO: 5, 6, 7, 8, or 9. Includes sequences with sex percent. In embodiments, the small RNA sequence is selected from SEQ ID NOs: 5, 6, 7, 8, or 9.

In another embodiment, the second small RNA sequence is an FDPS small RNA sequence comprising SEQ ID NO: 1, 2, 3, or 4 or a cMyc small RNA sequence comprising
SEQ ID NO: 10,11, 12, 13, or 14. And include sequences having at least 80%, or at least 85%, or at least 90%, or at least 95% identity percent. In embodiments, the second
small RNA sequence is selected from SEQ ID NOs: 1,2, 3,4,10,11, 12,13, or 14.

In another embodiment, the third small RNA is a small RNA sequence of FDPS comprising SEQ ID NO: 1, 2, 3, or 4 or a small RNA sequence of cMyc comprising SEQ ID
NO: 10, 11, 12, 13, or 14. Contains sequences having at least 80%, or at least 85%, or at least 90%, or at least 95% identity percent. In embodiments, the third small RNA
sequence is selected from SEQ ID NOs: 1,2, 3,4, 10,11, 12, 13, or 14.

In another aspect, a viral vector comprising a therapeutic cargo moiety is disclosed. The therapeutic cargo moiety is a first small RNA sequence capable of binding to a
first predetermined complementary mRNA sequence, and at least one capable of binding to a second predetermined complementary mRNA sequence. The first
predetermined complementary mRNA sequence contains an additional small RNA sequence, the second predetermined complementary mRNA sequence contains the
cMyc mRNA sequence, and the second predetermined complementary sequence contains the FDPS mRNA sequence or the CD47 mRNA sequence. include.

In another embodiment, the therapeutic cargo moiety further comprises a third small RNA sequence capable of binding to a third predetermined complementary mRNA
sequence, the third predetermined complementary mRNA sequence. Includes FDPS mRNA sequence or CD47 mRNA sequence. In embodiments, the small RNA
sequence is a MiRNA or shRNA. In embodiments, the first small RNA sequence is under the control of the first promoter, the second small RNA sequence is under the
control of the second promoter, and the third small RNA sequence is the third. Is under the control of the promoter. In embodiments, the small RNA sequence is under the
control of a single promoter.

In another embodiment, the first small RNA sequence is at least 80%, or at least 85%, or at least 90%, or at least 95% of the small RNA sequence of cMyc comprising SEQ
ID NO: 10, 11, 12, 13, or 14. Includes sequences with% identity percent. In embodiments, the first small RNA sequence is selected from SEQ ID NOs: 10, 11, 12,13, or 14.

In another embodiment, the at least one additional small RNA sequence is a small RNA sequence of FDPS containing SEQ ID NO: 1, 2, 3, or 4 or a small CD47 containing
SEQ ID NO: 5, 6,7, 8, or 9. Includes a sequence having at least 80%, or at least 85%, or at least 90%, or at least 95% identity percent with an RNA sequence. In
embodiments, at least one additional small RNA is selected from SEQ ID NOs: 1, 2, 3,4, 5, 6,7, 8, or 9.

In another embodiment, the third small RNA sequence is an FDPS small RNA sequence comprising SEQ ID NO: 1, 2, 3, or 4 or a CD47 small RNA sequence comprising
SEQ ID NO: 5, 6,7, 8, or 9. And include sequences having at least 80%, or at least 85%, or at least 90%, or at least 95% identity percent. In embodiments, the third small
RNA sequence is selected from SEQ ID NOs: 1,2, 3,4, 5,6, 7, 8, or 9.

In another aspect, the viral vector is a lentiviral vector. In another aspect, lentiviral particles capable of infecting target cells are disclosed. Lentiviral particles include
enveloped proteins optimized to infect target cells, and the viral vectors described herein. In embodiments, the target cell is a tumor cell.

In another aspect, a composition comprising the lentiviral particles described herein and an aminobisphosphonate drug is disclosed. In embodiments, the
aminobisphosphonate drug is zoledronic acid.

In another aspect, a method of treating cancer in a subject is disclosed. The method comprises administering to the subject a therapeutically effective amount of the
composition detailed herein.

In another aspect, a method of treating cancer in a subject is disclosed. The method comprises administering to the subject a therapeutically effective amount of
lentiviral particles and a therapeutically effective amount of an aminobisphosphonate drug as detailed herein. In another aspect, a method of preventing cancer in a
subject is disclosed. The method comprises administering to the subject a therapeutically effective amount of lentiviral particles and a therapeutically effective amount



of an aminobisphosphonate drug as detailed herein. In embodiments, the above steps are performed simultaneously. In embodiments, a period of defined length elapses
during the steps described above. In embodiments, the aminobisphosphonate drug is zoledronic acid. In embodiments, the therapeutically effective amount of lentiviral
particles comprises a plurality of single dose lentiviral particles. In embodiments, the therapeutically effective amount of the aminobisphosphonate drug comprises a
single dose of the aminobisphosphonate drug.

Other aspects and advantages of the invention described herein will become apparent from the following detailed description, in conjunction with the accompanying
drawings illustrating embodiments of the invention by way of example.

FIG. 1 shows an exemplary circular 3-vector lentiviral system.
FIG. 2 shows an exemplary circular 4-vector lentiviral system.

FIG. 3 shows (A) a linear map of a lentiviral vector encoding an FDPS shRNA targeting sequence, (B) a linear map of a lentiviral vector encoding a synthetic microRNA
(miRNA) having an FDPS targeting sequence, and (C). ) A linear map of a lentiviral combination vector encoding a synthetic microRNA (miRNA) having a target sequence
for expression of cMyc, FDPS, and CD47 is shown.

FIG. 4 shows (A) relative expression levels of human FDPS mRNA in response to the various shRNA constructs described herein, and (B) RNA interference based on miR
delivered by lentivirus to express FDPS. Shows that it inhibits.

FIG. 5 shows the cytokine expression levels of human peripheral blood gamma delta T cells after exposure to (A) THP1 cells transduced with lentivirus to suppress FDPS.
FIG. 5 shows the cytokine expression levels of human peripheral blood gamma delta T cells after exposure to (B) HepG2 cells transduced with lentivirus to suppress
FDPS.

FIG. 6 shows the percentage of THP-1 tumor cell lines mixed with normal human gamma delta T cells under various experimental conditions described herein after
modification by transduction with lentivirus to suppress FDPS. Shows the percentage of dissolution.

FIG. 7 shows (A) relative expression levels of human CD47 mRNA in response to the various shRNA constructs described herein, and (B) RNA interference based on miR
delivered with a lentivirus reveals CD47 expression. Indicates to inhibit.

FIG. 8 shows that (A) relative expression levels of human cMyc in response to the various shRNA constructs described herein, and (B) RNA interference based on miR
delivered by lentivirus inhibits cMyc expression. Indicates to do.

FIG. 9 shows a linear map of the lentiviral vector encoding the FDPS shRNA targeting sequence used in Example 6 herein.

FIG. 10 shows the effect of zoledronic acid treatment on NOD / SCID mice transplanted with PC3 cells transduced with LV-shFDPS or control LV described herein. (A)
shows the photo data of the 8th day, (B) shows the photon intensity data of the 8th day, (C) shows the photo data of the 22nd day, and (D) shows the photon of the 22nd
day. Intensity data is shown.

Summary of Disclosure The present disclosure relates to therapeutic vectors and their delivery to cells. In embodiments, the therapeutic vector targets more than one
mRNA target. In embodiments, the therapeutic vector comprises a small RNA, such as short-chain homologous RNA (SHRNA) or microRNA (miRNA), that reduces the
expression level of this enzyme by targeting FDPS. Examples of the therapeutic vector include lentiviral vectors. The present disclosure demonstrates that cancer can be
effectively treated by targeting FDPS in combination with treatment with aminobisphosphonate drugs.

Definitions and Interpretations Unless defined otherwise herein, scientific terms used in the context of this disclosure have meaning generally understood by one of
ordinary skill in the art. Further, unless otherwise required by the context, a singular word embraces the plural and a plurality of words embraces the singular. In general,
the academic terms and techniques used herein in the context of cell and tissue culture, molecular biology, immunology, microbiology, genetics, and protein and nucleic
acid chemistry and hybridization are used. It is well known and commonly used in the art. Unless otherwise stated, the methods and techniques of the present disclosure
refer to conventional methods well known in the art and described in various general and more specific references cited and discussed throughout this specification.
Therefore, it is generally done. For example, Sambrook J. et al. And Russel D., Molecular Cloning: A Laboratory Manual, 3rd Edition, Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N. et al. Y. (2000); Ausubel et al., Short Protocols in Molecular Biology: A Compendium of Methods from Clinical Biology, Wiley, Wiley, John. (2002);



Harlow and Lane, Using Antibodies: A Laboratory Manual; Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N. et al. Y. (1998); and Coligan et al., Short Protocols
in Protein Science, Wiley, John & Sons, Inc. See (2003). Any enzymatic reaction or purification technique is performed according to the manufacturer's specifications as is
generally performed in the art or as described herein. The academic terms used herein in the context of analytical chemistry, synthetic organic chemistry, medicinal
chemistry, and medicinal chemistry, as well as experimental procedures and techniques, are well known and commonly used in the art. be.

As used herein and in the appended claims, the singular forms "one (a)", "one (an)", and "the" are used interchangeably and the context is clear. Unless indicated
otherwise, the plural is also intended to be included and to be included within the scope of their respective meanings. Also, as used herein, "and / or" shall not be
combined as any possible combination of one or more of the listed items, as well as when interpreted as an option ("or"). Refers to, and includes these.

For example, all numerical designations such as pH, temperature, time, concentration, and molecular weight, such as range, are approximations that vary from (+) or (-)
in increments of 0.1. It should be understood that the term "about" precedes all numerical designations, although not necessarily explicitly stated. The term "about"
includes a small increment of "X" such as "X + 0.1" or "X-0.1", as well as the exact value of "X". Although not necessarily explicitly stated, it should also be understood that
the reagents described herein are merely exemplary and equivalents of such are known in the art.

As used herein, the term "about" is understood by one of ordinary skill in the art and will vary to some extent depending on the context in which it is used. "About" means
up to plus or minus 10% of a particular term when a term that is not clear to one of ordinary skill in the art is used given the context in which it is used.

The term "administering” or "administering" an activator can introduce an activator into a subject in need of treatment in a therapeutically useful form and in a
therapeutically effective amount. It should be understood that it means giving in form.

As used herein, the term "combination vector" means a therapeutic vector that targets more than one mRNA. For example, a therapeutic vector containing two shRNAs or
two miRNAs targeting two different mRNAs may be referred to as a "combination vector".

As used herein, the term "contains" is intended to mean that the composition and method include the described elements but does not exclude others. When used to
define a composition and method, "becoming essential" means excluding other elements that have some intrinsic significance to the composition or method. By
"consisting" is meant excluding elements of other ingredients that are not minor to the claimed composition and substantive method steps. The embodiments defined by
each of these transitional clauses are within the scope of this disclosure. Thus, the method and composition may (contains) additional steps and ingredients, or may
(essentially consist of) unimportant steps and compositions, or are intended solely as described method steps or compositions. Is intended to be (consisting of).

As used herein, "expressing," "expressing,’ or "encoding" means the process by which a polynucleotide is transcribed into mRNA and / or the transcribed mRNA is
subsequently peptide. The process of being translated into a polypeptide or protein. Expression can include splicing of mRNA in eukaryotic cells, or other forms of post-
transcriptional or post-translational modification.

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 "gamma delta T cell" can also be referred to herein as a yd T cell or even a GDT cell. The term "gamma delta T cell activation" refers to any measurable biological
phenomenon associated with such T cells, which is representative of activated gamma delta T cells. Non-limiting examples of such biological phenomena include
increased cytokine production, altered qualitative or quantitative composition of cell surface proteins, increased T cell proliferation, and / or killing target cells.
Alternatively, there is an increase in T cell effector function, such as helping another effector cell kill the target cell. The target cell can be a cancer cell.

The terms "individual," "subject," and "patient" are used interchangeably herein and are any individual mammalian subject (eg, bovine, dog, cat, horse, or human). Point to.
The term "LV" generally refers to "lentivirus". As an example, the reference to "LV-shFDPS" is a reference to a lentivirus that expresses an FDPS targeting shRNA.

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.

The term "percent identity" in the context of two or more nucleic acid or polypeptide sequences is one of the following sequence comparison algorithms (eg, BLASTP and
BLASTN, or other algorithms available to those of skill in the art). Two or more sequences having a particular percentage of nucleotide or amino acid residues that are
identical when compared and aligned for maximum match, either using one or as measured by visual inspection. Refers to a partial array. Depending on the application,



the "percent identity" can be present over one region of the sequence being compared (eg, across the functional domain) or over the full length of the two sequences
being compared. For sequence comparison, usually one sequence serves as a reference sequence to which the test sequence is compared. When using the sequence
comparison algorithm, enter the test and reference sequences into the computer, specify the partial array coordinates, and specify the parameters of the sequence
algorithm program if necessary. The sequence comparison algorithm then calculates the percent sequence identity of the test sequence to the reference sequence
based on the specified program parameters.

Optimal alignment of sequences for comparison is described, for example, in Smith and Waterman, Adv. Apple. Math. Volume 2: Page 482 (1981) Local Homology
Algorithm, Needleman and Wunsch, J. Mol. Mol. Biol. 48: 443 (1970) Homology Alignment Algorithm, Pearson and Lipman, Proc. Nat'l. Acad. Sci. USA Vol. 85: p. 2444
(1988), Computerized Execution of These Algorithms (GAP, BESTFIT, FASTA, and TFASTA; Wisconsin Genetics Software Package, Genetics Computer Group, 575 Science.
), Or by visual inspection (generally see Ausube et al., See below).

Examples of suitable algorithms for determining percent sequence identity and percent sequence similarity are described in Altschul et al., J. Mol. Mol. Biol. 215: The
BLAST algorithm described in pp. 403-410 (1990). Software for performing BLAST analysis is available through the website of the National Center for Biotechnology
Information.

Percent identities between the two nucleotide sequences were determined using the GAP program in the GCG software package (available at http://www.ggcg.com) and
NWSgapdna. It can be determined using a CMP matrix and a gap weighting of 40, 50, 60, 70, or 80, and a length weighting of 1, 2, 3, 4, 5, or 6. Also, the percent identity
between two nucleotide sequences or between amino acid sequences was incorporated into the ALIGN program (version 2.0). Meyers and W.M. It can also be
determined using the algorithm of Miller (CABIOS, Vol. 4, pp. 11-17, (1989)) using the PAM120 weighted residue table, 12 as the gap length penalty, and 4 as the gap
penalty. .. In addition, the percent identity between the two amino acid sequences is included in the GAP program in the GCG software package (available at
http://www.ggcg.com) for Needleman and Wunsch (J. Mol. Biol. 48): using the algorithm of pages 444-453 (1970)), either the Blossum 62 matrix or the PAM250 matrix,
and the gap weighting of 16, 14, 12, 10, 8, 6, or 4, and 1. It can be determined using a length weight of 2, 3, 4, 5, or 6.

The nucleic acid and protein sequences of the present disclosure can be further used as "query sequences" for searching public databases, eg, to identify related
sequences. Such a search was performed by Altschul et al. (1990), J. Mol. Mol. Biol. Volume 215: This can be done using the NBLAST and XBLAST programs (version
2.0) on pages 403-10. BLAST nucleotide searches can be performed using the NBLAST program with a score of 100 and a word length of 12 to obtain nucleotide
sequences that are homologous to the nucleic acid molecules provided in the present disclosure. The BLAST protein search can be performed using the XBLAST
program with a score of 50 and a word length of 3 in order to obtain an amino acid sequence homologous to the protein molecule of the present disclosure. To obtain a
gapped alignment for comparison purposes, Altschul et al. (1997) Nucleic Acids Res. Volume 25 (No. 17): Gapped BLAST can be used as described on pages 3389-3402.
When using BLAST and Gapped BLAST programs, the default parameters of each program (eg, XBLAST and NBLAST) can be used. http: // www. ncbi. nim. nih. gov. See.

As used herein, "pharmaceutically acceptable” is, within reasonable medical judgment, excessive toxicity, irritation, allergic reactions commensurate with a reasonable
benefit / risk ratio., Or a compound, material, composition, and / or dosage form suitable for use in contact with human and animal tissues, organs, and / or body fluids
without causing any other problems or complications.

As used herein, "pharmaceutically acceptable carrier" is any physiologically compatible solvent, dispersion medium, coating, antibacterial and antifungal agent, isotonic
agent, and absorption. Refers to, and includes, retarders and the like. The composition may comprise a pharmaceutically acceptable salt, such as an acid or base
addition salt (see, eg, Berge et al., (1977) J Pharm Sci Vol. 66, pp. 1-19).

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, generally about 200 nucleotides or less in length, with silencing or interfering function. In other embodiments, the
small RNA is about 175 nucleotides or less, about 150 nucleotides or less, about 125 nucleotides or less, about 100 nucleotides or less, or about 75 nucleotides or less in
length. .. Such RNAs include microRNAs (miRNAs), small interfering RNAs (siRNAs), double-stranded RNAs (dsRNAs), and short-stranded hairpin RNAs (SHRNAs). The
"small RNA" of the present disclosure should generally be able to inhibit or knock down gene expression of the target gene through a pathway that causes disruption of
the mRNA of the target gene.

The term "therapeutically effective amount" is used in a composition suitable for treating or preventing the development of symptoms, progressions, or complications
found in a patient suffering from a given disease, injury, disease, or condition. And refers to a sufficient amount of the active agent of the present disclosure in a suitable



dosage form. The therapeutically effective amount varies depending on the condition of the patient or its severity, and the age, weight, etc. of the subject to be treated.
The therapeutically effective amount may vary depending on any of several factors, such as the route of administration, the condition of the subject, and other factors
understood by those of skill in the art.

As used herein, the term "therapeutic vector" includes, without limitation, reference to a lentiviral vector or an adeno-associated virus (AAV) vector. Further, as used herein
with respect to the lentiviral vector system, the term "vector" is synonymous with the term "plasmid". For example, a 3-vector system and a 4-vector system including a 2-
vector and 3-vector packaging system can also be referred to as a 3-plasmid system and a 4-plasmid system.

"Treatment" is intended to target and combat the disease state, i.e., to improve or prevent the disease state. Thus, the particular treatment depends on the diseased
condition being targeted, as well as the current or future situation of pharmaceutical therapy and therapeutic approaches. Treatment may have associated toxicity.

The term "treatment" or "treatment" generally refers to interventions that attempt to change the natural course of the subject being treated and may be performed
prophylactically or during the course of clinical pathology. Desirable effects include prevention of disease onset or recurrence, relief of symptoms, suppression, reduction
or inhibition of any direct or indirect pathological consequences of the disease, improvement or alleviation of the disease state, and remission or prognosis. Induction of
improvement can be mentioned, but is not limited to these.

Description of Embodiments of the Disclosure In one aspect of the disclosure, a viral vector comprising a therapeutic cargo moiety is disclosed. The therapeutic cargo
moiety comprises at least one small RNA sequence capable of binding to at least one predetermined complementary mRNA sequence, and at least one complementary
mRNA sequence comprises an FDPS mRNA sequence. In embodiments, the therapeutic cargo moiety may further comprise a second small RNA sequence capable of
binding to a second predetermined complementary mRNA sequence, the second predetermined complementary mRNA sequence. Contains the mRNA sequence of CD47
or cMyc mRNA sequence. In embodiments, the therapeutic cargo moiety may further comprise a third small RNA sequence capable of binding to a third predetermined
complementary mRNA sequence, the third predetermined complementary mRNA sequence. Contains the mRNA sequence of CD47 or cMyc mRNA sequence. The small
RNA sequence can be microRNA (miRNA) or short hairpin RNA (SHRNA).

In another embodiment, the small RNA sequence is at least 80%, or at least 81%, or at least 82%, or at least 83%, or at least 84 of the FDPS small RNA sequence
comprising SEQ ID NO: 1, 2, 3, or 4. %, Or at least 85%, or at least 86%, or at least 87%, or at least 88%, or at least 89%, or at least 90%, or at least 91%, or at least 92%, or at
least 93%, or at least 94. %, Or at least 95%, or higher. In embodiments, the small RNA sequence is selected from SEQ ID NOs: 1, 2, 3, or 4.

In another embodiment, the second small RNA sequence is a small RNA sequence of CD47 comprising SEQ ID NO: 5, 6, 7, 8 or 9, or a small cMyc comprising SEQ ID NO:
10,11, 12,13, or 14. At least 80%, or at least 81%, or at least 82%, or at least 83%, or at least 84%, or at least 85%, or at least 86%, or at least 87%, or at least 88%, or at
least 89 of the RNA sequence. %, Or at least 90%, or at least 91%, or at least 92%, or at least 93%, or at least 94%, or at least 95%, or a sequence having higher identity. In
embodiments, the second small RNA sequence is selected from SEQ ID NOs: 5,6,7,8,9,10,11,12,13, or 14.

In another embodiment, the third small RNA sequence is a small RNA sequence of CD47 comprising SEQ ID NO: 5, 6, 7, 8 or 9, or a small cMyc comprising SEQ ID NO: 10,
11,12, 13, or 14. At least 80%, or at least 81%, or at least 82%, or at least 83%, or at least 84%, or at least 85%, or at least 86%, or at least 87%, or at least 88%, or at least
89 of the RNA sequence. %, Or at least 90%, or at least 91%, or at least 92%, or at least 93%, or at least 94%, or at least 95%, or a sequence having higher identity. In
embodiments, the third small RNA sequence is selected from SEQ ID NOs: 5,6,7,8,9,10,11, 12,13, or 14.

In another aspect, a viral vector comprising a therapeutic cargo moiety is disclosed. The therapeutic cargo moiety comprises at least one small RNA sequence capable of
binding to at least one predetermined complementary mRNA sequence, and the at least one complementary mRNA sequence comprises the mRNA sequence of CD47. In
embodiments, the therapeutic cargo moiety further comprises a second small RNA sequence capable of binding to a second predetermined complementary mRNA
sequence, the second predetermined complementary mRNA sequence being FDPS. Includes mRNA sequence of or cMyc mRNA sequence. In embodiments, the
therapeutic cargo moiety further comprises a third small RNA sequence capable of binding to a third predetermined complementary mRNA sequence, the third
predetermined complementary mRNA sequence being FDPS. Includes mRNA sequence of or cMyc mRNA sequence. In embodiments, the small RNA sequence is a
miRNA or shRNA.

In another embodiment, the small RNA sequence is at least 80%, or at least 85%, or at least 90%, or at least 95% identical to the small RNA sequence of CD47 comprising
SEQ ID NO: 5, 6, 7, 8, or 9. Includes sequences with sex percent. In embodiments, the small RNA sequence is selected from SEQ ID NOs: 5, 6, 7, 8, or 9.



In another embodiment, the second small RNA sequence is an FDPS small RNA sequence comprising SEQ ID NO: 1, 2, 3, or 4 or a cMyc small RNA sequence comprising
SEQ ID NO: 10, 11, 12, 13, or 14. And include sequences having at least 80%, or at least 85%, or at least 90%, or at least 95% identity percent. In embodiments, the second
small RNA sequence is selected from SEQ ID NOs: 1, 2, 3,4, 10, 11,12, 13, or 14.

In another embodiment, the third small RNA is a small RNA sequence of FDPS comprising SEQ ID NO: 1, 2, 3, or 4 or a small RNA sequence of cMyc comprising SEQ ID
NO: 10,11, 12, 13, or 14. At least 80%, or at least 81%, or at least 82%, or at least 83%, or at least 84%, or at least 85%, or at least 86%, or at least 87%, or at least 88%, or at
least 89%, or Includes sequences with at least 90%, or at least 91%, or at least 92%, or at least 93%, or at least 94%, or at least 95%, or higher identity. In embodiments, the
third small RNA sequence is selected from SEQ ID NOs: 1, 2, 3,4, 10,11, 12,13, or 14.

In another aspect, a viral vector comprising a therapeutic cargo moiety is disclosed. The therapeutic cargo moiety is a first small RNA sequence capable of binding to a
first predetermined complementary mRNA sequence, and at least one capable of binding to a second predetermined complementary mRNA sequence. The first
predetermined complementary mRNA sequence contains an additional small RNA sequence, the second predetermined complementary mRNA sequence contains the
cMyc mRNA sequence, and the second predetermined complementary sequence contains the FDPS mRNA sequence or the CD47 mRNA sequence. include.

In another embodiment, the therapeutic cargo moiety further comprises a third small RNA sequence capable of binding to a third predetermined complementary mRNA
sequence, the third predetermined complementary mRNA sequence. Includes FDPS mRNA sequence or CD47 mRNA sequence. In embodiments, the small RNA
sequence is a MiRNA or shRNA.

In another embodiment, the first small RNA sequence is at least 80%, or at least 81%, or at least 82%, or at least 83 with the cMyc small RNA sequence comprising SEQ ID
NO: 10,11, 12,13, or 14. %, Or at least 84%, or at least 85%, or at least 86%, or at least 87%, or at least 88%, or at least 89%, or at least 90%, or at least 91%, or at least 92%,
or at least 93. %, Or at least 94%, or at least 95%, or higher. In embodiments, the first small RNA sequence is selected from SEQ ID NOs: 10, 11,12, 13, or 14.

In another embodiment, the at least one additional small RNA sequence is a small RNA sequence of FDPS containing SEQ ID NO: 1, 2, 3, or 4 or a small CD47 containing
SEQID NO: 5, 6,7, 8, 0r 9. At least 80%, or at least 81%, or at least 82%, or at least 83%, or at least 84%, or at least 85%, or at least 86%, or at least 87%, or at least 88%, or
at least 89 of the RNA sequence. %, Or at least 90%, or at least 91%, or at least 92%, or at least 93%, or at least 94%, or at least 95%, or at least 95%, or higher. In
embodiments, at least one additional small RNA is selected from SEQ ID NOs: 1,2, 3,4, 5,6,7,8,0r 9.

In another embodiment, the third small RNA sequence is an FDPS small RNA sequence comprising SEQ ID NO: 1, 2, 3, or 4 or a CD47 small RNA sequence comprising
SEQ ID NO: 5, 6, 7, 8, or 9. And at least 80%, or at least 81%, or at least 82%, or at least 83%, or at least 84%, or at least 85%, or at least 86%, or at least 87%, or at least 88%,
or at least 89%, Or include sequences having at least 90%, or at least 91%, or at least 92%, or at least 93%, or at least 94%, or at least 95%, or higher identity. In
embodiments, the third small RNA sequence is selected from SEQ ID NOs: 1,2, 3,4, 5,6,7, 8, 0or 9.

In another aspect, the small RNA sequences referred to herein are miR30 FDPS sequence # 1 (SEQ ID NO: 53), miR30 FDPS sequence # 2 (SEQ ID NO: 54), miR30 FDPS
sequence # 3 (SEQ ID NO: 55), and the like. miR155 FDPS sequence # 1 (SEQ ID NO: 56), miR21 FDPS sequence # 1 (SEQ ID NO: 57), miR185 FDPS sequence # 1 (SEQ ID
NO: 58), miR155 CD47 sequence # 1 (SEQ ID NO: 82; miR155 CD47 target sequence # 2 (SEQ ID NO: 82; miR155 CD47 target sequence # 2) Books such as SEQ ID NO:
66), miR155 CD47 target sequence # 3 (SEQ ID NO: 67), miR155 CD47 target sequence # 4 (SEQ ID NO: 68), miR21 cMyc sequence (SEQ ID NO: 83), or miR155 cMyc
sequence (SEQ ID NO: 70). At least 80%, or at least 81%, or at least 82%, or at least 83%, or at least 84%, or at least 85%, or at least 86%, or at least 87 of any of the miRNA
sequences detailed herein. %, Or at least 88%, or at least 89%, or at least 90%, or at least 91%, or at least 92%, or at least 93%, or at least 94%, or at least 95%, or higher.
May include an array.

In embodiments, the small RNA sequences are miR30 FDPS sequence # 1 (SEQ ID NO: 53), miR30 FDPS sequence # 2 (SEQ ID NO: 54), miR30 FDPS sequence # 3 (SEQ
ID NO: 55), miR155 FDPS sequence # 1 (SEQ ID NO:). 56), miR21 FDPS sequence # 1 (SEQ ID NO: 57), miR185 FDPS sequence # 1 (SEQ ID NO: 58), miR155 CD47
sequence # 1 (SEQ ID NO: 82; miR155 CD47 target sequence # 2 (SEQ ID NO: 66), miR155 CD47 target. The miRNA detailed herein, such as SEQ ID NO: 3 (SEQ ID NO: 67),
miR155 CD47 target sequence # 4 (SEQ ID NO: 68), miR21 cMyc sequence (SEQ ID NO: 83), or miR155 cMyc sequence (SEQ ID NO: 70). It may contain any of the
sequences.

In another aspect, the viral vector is a lentiviral vector. In another aspect of the present disclosure, lentiviral particles capable of infecting target cells are disclosed.
Lentiviral particles include enveloped proteins optimized to infect target cells, and the viral vectors described herein. In embodiments, the target cell is a tumor cell.



In another aspect, a composition comprising the lentiviral particles described herein and an aminobisphosphonate drug is disclosed. In embodiments, the
aminobisphosphonate drug is zoledronic acid.

In another aspect of the present disclosure, a method of treating cancer in a subject is disclosed. The method comprises administering to the subject a therapeutically
effective amount of the composition detailed herein.

In another aspect, a method of treating cancer in a subject is disclosed. The method comprises administering to the subject a therapeutically effective amount of
lentiviral particles and a therapeutically effective amount of an aminobisphosphonate drug as detailed herein. In embodiments, the above steps are performed
simultaneously. In embodiments, a period of defined length elapses during the steps described above. In embodiments, the aminobisphosphonate drug is zoledronic
acid. In embodiments, the therapeutically effective amount of lentiviral particles comprises a plurality of single dose lentiviral particles. In embodiments, the
therapeutically effective amount of the aminobisphosphonate drug comprises a single dose of the aminobisphosphonate drug.

A further aspect of the invention describes the development of a multi-gene targeting vector for the treatment of cancer, by which, as a non-limiting example, is for the
treatment of hepatocellular carcinoma (“HCC"). These vectors address three concerns regarding the therapy of HCC. First, the therapeutic vector may contain an
inhibitory RNA construct for reducing the expression of the cMyc oncogene protein. The cMyc oncogene protein is involved in tumorigenesis, tumor growth, and antigenic
escape. Therapeutic vectors may contain more than one inhibitory RNA construct for reducing expression of cMyc. For example, in embodiments, combinatorial vectors
are specifically envisioned where cMyc is the target of the vector. Second, a vector was developed to reduce the expression of farnesyl diphosphate synthase ("FDPS")
(eg, through an inhibitory RNA construct). By reducing the level of FDPS, the tumor cells are modified to stimulate, for example, gamma delta T cells. These gamma delta
T cells are capable of cytotoxic killing of tumor cells. Third, a vector was developed to reduce the expression of at least one other gene product (eg, through an inhibitory
RNA construct). In certain embodiments, the at least one other gene product can be an immune checkpoint regulator. Examples of immune checkpoint regulators are
programmed cell death ligand 1 (PD-L1), galactosidase-binding soluble lectin 9 (LGALS9A), tumor necrosis factor receptor superfamily member 14 (HVEM), V-set
domain-containing T cells. Examples include, but are not limited to, activation inhibitor 1 (B7-H4), CD276 molecule (B7-H3), CD80 molecule (CD28LG1), and CD86
molecule (CD28LG2). In embodiments, the immune checkpoint regulator is PD-L1. Since cMyc is a positive regulator of PD-L1 expression and the expression of other
antigenic escape genes such as CD47 expressed in tumor cells, reducing cMyc expression results in PD-L1. The level decreases. By reducing the level of CD47, tumor
phagocytosis is increased, leading to improved T cell response through cross-presentation of tumor antigens on antigen-presenting cells. By reducing PD-L1 and
potentially other immune checkpoint inhibitory molecules, the efficiency of T cell immune stimulation, such as gamma delta T cell stimulation, can be improved. cMyc
regulates PD-L1 levels, but uses the therapeutic vectors described herein by producing shRNA or miRNA specifically targeted for PD-L1 or other immune checkpoint
regulators. PD-L1 or other immune checkpoint regulators can be directly targeted.

In certain embodiments, the at least one other gene product can be a gene product that affects phagocytosis. For example, at least one other gene product that affects
phagocytosis can be CD47. Reducing the expression of CD47 removes the impaired macrophage phagocytosis of tumor cells. These two mechanisms combine to
increase the efficiency and activity of adaptive or innate immunity required for treatment or elimination of HCC.

The combinational vectors disclosed herein are optimized to select the correct promoter that best meets the requirements of the RNA processing system. Further, the
therapeutic cargo portion is designed such that miRNAs (s) are clustered, processing of the first miRNA promotes processing of the second miRNA, and the like. The
order of miRNAs is not so rapid that processing genomic RNA for packaging into lentiviral particles is processed to reduce lentivirus production efficiency by improving
processing fidelity and associated speed. It can be important to ensure that. In addition, the combination vector can be designed such that the therapeutic cargo moiety
contains multiple shRNAs under the control of a separate promoter.

Cancer The compositions and methods provided herein are used to treat cancer. The cell, tissue, or target can be a cancer cell, can be a cancerous tissue, can have a
cancerous tissue, or has been diagnosed with or is at risk of developing a disease or condition. It can be a subject or a patient. In certain embodiments, the cell can be an
epithelial cell, an endothelial cell, an epithelial cell, a glial cell, a stromal cell, or a mucosal cell. Cancer cell populations include brain cells, nerve cells, blood cells,
endometrial cells, meningeal cells, esophageal cells, lung cells, cardiovascular cells, hepatocytes, lymph cells, breast cells, bone cells, connective tissue cells, Fat cells,
retinal cells, thyroid cells, glandular cells, adrenal cells, pancreatic cells, gastric cells, intestinal cells, kidney cells, bladder cells, colon cells, prostate cells, uterine cells,
ovarian cells, cervical cells, testis cells, spleen It may include, but is not limited to, cells, skin cells, smooth muscle cells, myocardial cells, or rhombic muscle cells. In
another further aspect, the cancers include stellate cell tumor, acute myeloid leukemia, undifferentiated large cell lymphoma, acute lymphoblastic leukemia,
angiosarcoma, B cell ymphoma, Berkit lymphoma, breast cancer, bladder cancer, Head and neck cancer, cervical cancer, chronic lymphoblastic leukemia, chronic myeloid
leukemia, colorectal cancer, endometrial cancer, esophageal squamous epithelial cancer, Ewing sarcoma, fibrosarcoma, glioma, glioblastoma, gastrinoma, Gastric cancer,



germ tumor, hepatocellular carcinoma, capoic sarcoma, hodgkin lymphoma, laryngeal squamous epithelial cancer, laryngeal cancer, leukemia, smooth muscle tumor,
lipoma, liposarcoma, melanoma, mantle cell ymphoma, medullary carcinoma, mesopharyngeal tumor, Mucous fibrosarcoma, myeloid leukemia, mucosal-related
lymphoid tissue B-cell lymphoma, multiple myeloma, high-risk myelodystrophy syndrome, nasopharyngeal cancer, neuroblastoma, neurofibroma, high-grade non-hodgkin
lymphoma, non-hodgkin Lymphoma, lung cancer, non-small cell lung cancer, ovarian cancer, esophageal cancer, osteosarcoma, pancreatic cancer, brown cell tumor,
prostate cancer, renal cell cancer, retinal blastoma, rhizome myoma, salivary gland tumor, Schwanomma, Small cell lung cancer, squamous epithelial cancer of the head
and neck, testis tumor, thyroid cancer, urinary tract epithelial cancer, and Wilms tumor.

The compositions and methods provided herein include NSCLC (non-small cell lung cancer), childhood malignancies, cervical and other tumors induced or promoted by
human papillomavirus (HPV), melanoma, Barrett's esophagus ( It is also used to treat premalignant syndrome), adrenal cancer, and skin cancer, as well as autoimmune
and neoplastic skin diseases.

Therapeutic Vectors Therapeutic vectors are, but are not limited to, known transfection vectors and / or transduction vectors, protein and / or lipid complexes, such as,
but not limited to, lentiviral vectors, adeno-associated virus vectors, poxvirus vectors, herpesvirus vectors, and the like. It can be delivered via liposomes, micelles, etc.

Viral vectors can be preferentially targeted to cell types useful for the methods of the present disclosure (ie, tumor cells or myeloid cells). Viral vectors can be used to
transduce genes into target cells by specific viral envelope-host cell receptor interaction and viral gene expression mechanisms. As a result, viral vectors have been used
as vehicles for introducing genes into many different cell types such as whole embryos, fertilized eggs, isolated tissue samples, tissue targets in situ, and cultured cell
lines. There is. The ability to introduce and express foreign genes in cells provides the possibility of studying gene expression and elucidating cell lineages, as well as
therapeutic interventions such as gene therapy, somatic reprogramming of artificial pluripotent stem cells, and It is useful in various types of immunotherapy. Like a pox
vector such as the papovavirus family (eg, bovine papillomavirus or BPV), or the herpesvirus family (eg, Epsteinver virus or EBV), or the hepadonavirus family (eg,
hepatitis B virus or HBV), or vaccinia. Viral components derived from the virus can be used in the vectors of the present disclosure.

The present disclosure is not particularly limited to lentiviral vectors, but lentiviral vectors are the preferred type of vector for the compositions and methods of the
present disclosure. Lentiviruses are a genus of viruses that can deliver significant amounts of viral nucleic acids into host cells. Lentiviruses are characterized as having
a unique ability to infect / transduce non-dividing cells, after transduction the lentivirus integrates its nucleic acid into the chromosomes of the host cell.

Infectious lentiviruses have three major genes encoding toxic proteins, gag, pol, and env, as well as two regulatory genes, including tat and rev. Depending on the
particular serotype and virus, there may be additional accessory genes encoding proteins involved in the regulation, synthesis, and / or processing of viral nucleic acids,
as well as other replication functions.

Furthermore, the lentivirus contains a terminal repeat sequence (LTR) region, which can be about 600 nt in length. The LTR can be divided into a U3 region, an R region,
and a U5 region. The LTR can mediate the integration of retroviral DNA into the host chromosome through the action of integrase. Alternatively, without the function of
integrase, the LTR can be used to cyclize viral nucleic acids.

Viral proteins involved in the early stages of lentiviral replication include reverse transcriptase and integrase. Reverse transcriptase is a virus-encoded RNA-dependent
DNA polymerase. This enzyme uses the viral RNA genome as a template for the synthesis of complementary DNA copies. Reverse transcriptase also has RNase H
activity due to the disruption of the RNA template. Integrase binds to both viral cDNA and host DNA produced by reverse transcriptase. The integrase processes the LTR
before inserting the viral genome into the host DNA. Tat acts as a transactivator that promotes initiation and elongation during transcription. Rev response elements act
post-transcriptional to regulate mRNA splicing and cytoplasmic transport.

Viral vectors generally contain glycoproteins, and various glycoproteins may provide specific affinities. For example, VSVG peptides can increase transfection into bone
marrow cells. Alternatively, the viral vector may also have a targeted moiety, such as an antibody, attached to its shell peptide. Targeted antibodies can be specific for
antigens that are overexpressed in tumors, such as, for example, HER-2, PSA, CEA, M2-PK, and CA19-9. Other specificities of viral vectors are also known in the art and
can be used to target specific cell populations. For example, the poxvirus vector targets macrophages and dendritic cells.

With respect to the therapeutic vectors detailed herein, in aspects of the present disclosure, the miRNA or shRNA is under the control of a single promoter. In an
embodiment, when multiple miRNAs are present in the same therapeutic vector, the miRNAs are under the control of a single promoter (eg, Pol Il promoter). In
embodiments, the Pol Il promoter is the EF1-alpha promoter or CMV promoter.



In an embodiment, when multiple shRNAs are present in the same therapeutic vector, the shRNA is under the control of multiple promoters. For example, the first shRNA
is under the control of the first promoter, the second shRNA is under the control of the second promoter, the third shRNA is under the control of the third promoter, and so
on. In a non-limiting embodiment, the promoter can be selected from H1 (SEQ ID NO: 15), U6 (SEQ ID NO: 16), or 7SK (SEQ ID NO: 17).

# 1. miRNA FcH O A5

w7 F =1 miR155FDPS

R =D miR21CD47
_F F—3 miR30cMye

Y S —4 miR30cMye miR155FDPS

Ry H—5 miR30cMye miR21CD47
W F =6 miRI155FDPS miR21CD47
Ry H—T miR30cMye miR21CD47
~yF7—8 miR30cMye miR155FDPS miR21CD47

As shown in FIG. 3C, non-limiting examples of therapeutic vectors include therapeutic cargoes of three miRNAs that target mRNA for cMyc, FDPS, and CD47. As shown in
Table 1 herein, alternating combinations of one to three miRNA sequences can be used in the final form of the therapeutic vector such that the therapeutic vector is a
combination vector. Combinations of 1 to 3 miRNA sequences can be used in the final therapeutic vector, but up to 4, upto 5, or up to 6, orup to 7, or up to 8, or It is
specifically envisioned that more miRNA sequences could be used in the final therapeutic vector. In addition, miRNA sequences can be sequenced sequentially or
randomly (ie, the first miRNA does not have to precede the second miRNA, etc.). In addition to the selected combination, all possible miRNA sequences from the 5'end to
the 3'end of the sense strand can be utilized for these lentiviral vectors. The vector constituents are not repeated for each combination of miRNAs. In the development of
vectors containing miRNAs, if the shRNA for the gene of interest is first used to prove that the gene of interest functions in the lentiviral construct, and then the shRNA is
proven to function. (Described below), eg, assembled into a miRNA cluster, as shown in FIG. 3C of the present application. MiRNAs conserve targeting sequences, but
have changes in overall structure to better suit the miRNA processing pathway.

# 1. miRNA FCA O A S

A7 F—] miR155FDPS

A e miR21CD47
AT H—3 miR30cMye

Y S —4 miR30cMye miR155FDPS

Ry H—5 miR30cMye miR21CD47
<7 F—6 miR155FDPS miR21CD47
Ry H—T miR30cMye miR21CD47
Ny B —8§ miR30cMye miR155FDPS miR21CD47

Combination vectors can also be generated using shRNA. However, in these situations, it is necessary to utilize a separate promoter for each target sequence, as
described herein.

Lentiviral vector system Lentiviral virions (particles) are expressed by a vector system that encodes the viral protein required to produce virions (viral particles). There is
at least one vector containing a nucleic acid sequence operably linked to a promoter and encoding a lentiviral pol protein required for reverse transcription and
integration. In another embodiment, the pol protein is expressed by multiple vectors. There is also a vector containing a nucleic acid sequence operably linked to a
promoter, encoding a lentiviral gag protein required to form a viral capsid. In one embodiment, the gag nucleic acid sequence is on a vector separate from at least a
portion of the pol nucleic acid sequence. In another embodiment, the gag nucleic acid is on a vector separate from all pol nucleic acid sequences encoding the pol
protein.

Numerous modifications used to make particles can be made to the vector to further minimize the chances of obtaining wild-type reversion variants. These include, but
are not limited to, deletions of the U3 region of the LTR, deletions of the tat, and deletions of the matrix (MA).

The gag, pol, and envelope vectors do not contain nucleotides from the lentiviral genome that package the lentiviral RNA, referred to as the lentiviral packaging sequence.
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The vector forming the particles preferably does not contain a nucleic acid sequence derived from the lentiviral genome expressing the enveloped protein. Preferably,
another vector containing a nucleic acid sequence encoding an enveloped protein operably linked to the promoter is used. This env vector also contains no lentivirus
packaging sequence. In one embodiment, the nucleic acid sequence of env encodes a lentiviral envelope protein.

In another embodiment, the enveloped protein is not derived from a lentivirus, but from a different virus. The resulting particles are referred to as pseudotyped particles.
With proper selection of envelopes, virtually any cell can be "infected". For example, the envelope genes encoding envelope proteins that target endocytosis
compartments can be used, including influenza virus, VSV-G, alpha virus (Semriki forest virus, Sindbis virus), arenavirus (lymph). Spheroidal choriomeningitis virus),
flavivirus (dani-mediated encephalitis virus, dengue virus, hepatitis C virus, GB virus), rabdovirus (bullet stomatitis virus, mad dog disease virus), paramixovirus (epidemic
parotid gland) (Flame or measles), and orthomixovirus (influenza virus). Other envelopes that may be preferably used include those derived from Moloney leukemia virus
such as MLV-E, MLV-A, and GALV. These latter envelopes are particularly preferred when the host cell is a primary cell. Other enveloped proteins may be selected
depending on the desired host cell. Targeting of specific receptors, such as dopamine receptors, can be used for delivery to the brain. Another target can be the vascular
endothelium. These cells can be targeted using the envelope of filovirus. For example, Ebola's GP, which becomes GP by post . transcriptional modification, and GP2

glycoprotein. In another embodiment, different lentiviral capsids with a pseudotyped envelope can be used (eg, FIV or SHIV [US Pat. No. 5,654,195]). The SHIV
pseudotyped vector can be readily used in animal models such as monkeys.

As detailed herein, a lentiviral vector system usually comprises at least one helper plasmid containing at least one of a gag gene, a pol gene, or a rev gene. Each of the
gag gene, pol gene, and rev gene may be provided on an individual plasmid, or one or more genes may be provided together on the same plasmid. In one embodiment, the
gag gene, pol gene, and rev gene are provided on the same plasmid (eg, FIG. 1). In another embodiment, the gag and pol genes are provided on the first plasmid and the
rev gene is provided on the second plasmid (eg, FIG. 2). Therefore, 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, envelope plasmid, and at least one helper plasmid are transfected into the packaging cell line. A non-limiting
example of a packaging cell line is the 293T / 17 HEK cell line. Lentivirus particles are finally produced when the therapeutic vector, envelope plasmid, and at least one
helper plasmid are transfected into the packaging cell line.

In another aspect, a lentiviral vector system for expressing lentiviral particles is disclosed. The system is the lentiviral vector described herein, an envelope plasmid for

expressing an envelope protein optimized for infecting cells, and at least for expressing the gag, pol, and rev genes. When the lentiviral vector, envelope plasmid, and at
least one helper plasmid are transfected into the packaging cell line, the lentiviral particles are produced by the packaging cell line and the lentiviral particles are: Genes
targeted by shRNA or miRNA can be inhibited.

In another embodiment, the therapeutic vector may comprise the following elements: hybrid 5'end repeat sequence (RSV / 5'LTR) (SEQ ID NOs: 74-75), psai sequence
(RNA packaging site) (SEQ ID NO: 76)., RRE (Rev Response Element) (SEQ ID NO: 77), cPPT (Polyprintlacto) (SEQ ID NO: 78), H1 Promoter (SEQ ID NO: 15), FDPS shRNA
(eg, SEQID NO: 1, 2, 3, 4, or Variants thereof), Woodchuck Post-Transfer Modulation Element (WPRE) (SEQ ID NO: 79), and 3'Delta LTR (SEQ ID NO: 80). In another aspect,
sequence changes due to substitutions, deletions, additions, or mutations can be used to modify the sequences referred to herein.

In another aspect, as detailed herein, the helper plasmid is designed to include the following elements: CAG promoter (SEQ ID NO: 19), HIV component gag (SEQ ID NO:
21),. HIV component pol (SEQ ID NO: 22), HIV Int (SEQ ID NO: 23), HIV RRE (SEQ ID NO: 24), and HIV Rev (SEQ ID NO: 25). In another embodiment, the helper plasmid can
be modified to include a first helper plasmid for expressing the gag and pol genes, and a second alternative plasmid for expressing the rev gene. In another aspect,
sequence changes due to substitutions, deletions, additions, or mutations can be used to modify the sequences referred to herein.

In another aspect, as detailed herein, the enveloped plasmid is designed to contain the following elements from left to right: RNA polymerase Il promoter (CMV) (SEQ ID
NO: 27) and blisters. Stomatitis virus G glycoprotein (VSV-G) (SEQ ID NO: 29). In another aspect, sequence changes due to substitutions, deletions, additions, or
mutations can be used to modify the sequences referred to herein.

In another aspect, the plasmid used for lentivirus packaging can be modified with similar elements, and the intron sequence can be removed without loss of vector
function. .. For example, the following elements can replace similar elements in the plasmids that make up the packaging system: Elongation Factor-1 (EF-1),
Phosphoglycerate Kinase (PGK), and Ubiquitin C (UbC) Promoters., Can replace the CMV promoter or CAG promoter. SV40 poly A and bGH poly A can replace rabbit beta
globin poly A. The HIV sequence in the helper plasmid can be constructed from different HIV strains or clades. VSV-G glycoproteins include feline endogenous virus
(RD114), tenagazal leukemia virus (GALV), mad dog disease (FUG), lymphocytic choriomyelitis virus (LCMV), influenza A poultry pestovirus (influenza A foll plague). It can
be replaced with a membrane glycoprotein derived from virus (FPV), loss river alpha virus (RRV), mouse leukemia virus 10A1 (MLV), or Ebola virus (EboV).



Commercially available lentivirus packaging systems are available (eg, Lenti-vpak packing kit, OriGene Technologies, Inc., Rockville, MD) and can also be designed as
described herein. Further, it is within the technical scope of those skilled in the art to replace or modify aspects of the lentiviral packaging system to improve a number of
related factors such as the efficiency of lentiviral particle production.

Dosages and Dosage Forms The vector compositions of the present disclosure allow short-term, medium-term, or long-term expression of the gene or sequence of
interest, as well as maintenance of the episomes of the vectors of the present disclosure. Therefore, the dosing regimen can vary based on the condition being treated
and the method of administration.

In embodiments, the vector composition can be administered to the subject in need at various doses. Specifically, the subject may be administered an infectious dose of
about 19 or greater (an average of 1 dose required for transduction into 1 target cell). More specifically, the subject may be administered an infectious dose of about 107

or higher, about 108 or higher, about 109 or higher, or about 1010 or higher, o 50y number of doses between these values. .. Dosing limits are determined for each disease
indication, such as a particular cancer type, and depend on the toxicity / safety profile of each individual product and product lot.

In addition, the vector compositions of the present disclosure may be administered once or twice daily, or periodically for any other suitable period. For example, the
vector composition is once a week, once every two weeks, once every three weeks, once a month, every two months, every three months, every six months, every nine
months, every one year. It can be administered to the subject in need every 18 months, every 2 years, every 30 months, or every 3 years.

In embodiments, the vector compositions of the present disclosure are administered as pharmaceutical compositions. In embodiments, the pharmaceutical composition
can be formulated into a variety of dosage forms, including nasal, pulmonary, oral, topical, or parenteral dosage forms for clinical application. However, it is not limited to
these. Each dosage form may include various solubilizers, disintegrants, surfactants, fillers, thickeners, binders, diluents such as wetting agents, or other
pharmaceutically acceptable excipients. .. The pharmaceutical composition may also be formulated for injection, insufflation, infusion, or intradermal exposure. For
example, an injectable formulation may contain the vector of the present disclosure in an aqueous or non-aqueous solution of suitable pH and tonicity.

The vector compositions of the present disclosure can be administered to a subject either into the tumor site or via direct injection at the site of infection. In some
embodiments, the vector can be administered systemically. In some embodiments, the vector composition may be administered via guided cannulation into the tissue
immediately surrounding the tumor or site of infection.

The vector composition of the present disclosure is, for example, intranasal administration, oral administration, sublingual administration, oral administration, rectal
administration, ocular administration, parenteral (intravenous, intradermal, intramuscular, subcutaneous, intraperitoneal) administration, Transpulmonary administration,
intravaginal administration, topical administration, local administration, local administration after random infusion, mucosal administration, via aerosol, in a semi-solid
medium such as agarose or gelatin, or via oral or nasal spray preparation. It can be administered using any pharmaceutically acceptable method, such as.

Further, the vector compositions of the present disclosure include, for example, solid dosage forms, tablets, rounds, lozenges, capsules, liquid dispersions, gels, aerosols,
lung aerosols, nasal aerosols, ointments, creams, and the like. It can be formulated into any pharmaceutically acceptable dosage form, such as semi-solid dosage forms,
liquids, emulsions, and suspending agents. Further, the pharmaceutical composition may be a controlled release preparation, a sustained release preparation, an
immediate release preparation, or any combination thereof. In addition, the pharmaceutical composition can be a transdermal delivery system.

In embodiments, the pharmaceutical composition may be formulated as a solid dosage form for oral administration, which may be a powder, granule, capsule, tablet, or
pill. In embodiments, the solid dosage form may comprise one or more excipients such as, for example, calcium carbonate, starch, sucrose, lactose, microcrystalline
cellulose, or gelatin. In addition, solid dosage forms may include lubricants such as talc or magnesium stearate in addition to excipients. In some embodiments, the oral
dosage form can be an immediate release form or a controlled release form. Controlled release dosage forms include controlled or sustained release, intestinal release,
and the like. Excipients used in controlled release dosage forms are generally known to those of skill in the art.

In embodiments, the pharmaceutical composition can be formulated as a sublingual or oral dosage form. Such dosage forms include sublingual tablets or sublingual
solution compositions administered sublingually, and oral tablets placed between the cheeks and gums.

In embodiments, the pharmaceutical composition can be formulated as a nasal dosage form. Such dosage forms of the invention include solution compositions,
suspension compositions, and gel compositions for nasal delivery.



In embodiments, the pharmaceutical composition can be formulated as a liquid dosage form for oral administration, such as a suspension, emulsion, or syrup. In
embodiments, the liquid dosage form may include various excipients such as moisturizers, sweeteners, fragrances, or preservatives, in addition to commonly used
simple diluents such as water and liquid paraffin. In embodiments, the composition can be formulated to be suitable for administration to a pediatric patient.

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

The dosage of the pharmaceutical composition may vary depending on the patient's weight, age, gender, time and mode of administration, rate of excretion, and severity
of the disease.

In embodiments, treatment of the cancer is accomplished by direct injection under the guidance of the vector constructs of the present disclosure into the tumor using a
needle, or by intravascular cannulation. In embodiments, the vector composition is cerebrospinal fluid, blood by cannulation or injection into a vein or artery, intradermal
delivery, intramuscular delivery, or injection into a draining organ near the diseased site. , Or during lymphatic circulation.

The following examples are given to give examples of embodiments of the present invention. However, it should be understood that the invention is not limited to the
particular conditions or details described in these examples. All publications referenced herein are specifically incorporated by reference.

(Example 1: Development of lentiviral vector system)

As summarized in FIG. 1, a lentiviral vector system was developed (cyclical form). Lentivirus particles were produced in 293T / 17 HEK cells (purchased from American
Type Culture Collection, Manassas, VA) after transfection of therapeutic vectors, envelope plasmids, and helper plasmids. Transfection of 293T / 17 HEK cells produced
functional viral particles. For this transfection, the reagent poly (ethyleneimine) (PEI) was used to increase the efficiency of plasmid DNA uptake. First, the plasmid and
DNA were added separately in a serum-free culture medium in a 3: 1 ratio (mass ratio of PEI to DNA). After 2-3 days, cell medium was harvested and lentivirus particles
were purified by high speed centrifugation and / or filtration followed by anion exchange chromatography. The concentration of lentivirus particles can be expressed in
transduction units / ml (TU / ml). TU determination can be determined by measuring HIV p24 levels in culture (p24 protein is incorporated into lentivirus particles),
measuring the number of viral DNA copies per transduced cell by quantitative PCR, or cell infection and light. Achieved by the use of (if the vector encodes a luciferase or
fluorescent protein marker).

As mentioned above, a 3-vector system (ie, including a 2-vector lentivirus packaging system) was designed for the production of lentiviral particles. A schematic diagram
of the three-vector system is shown in FIG. Briefly with respect to FIG. 1, the top vector is a helper plasmid, which in this case contains Rev. The vector found in the center
of FIG. 1 is an enveloped plasmid. The bottom vector is the therapeutic vector described herein.

With respect to FIG. 1, the helper plus Rev plasmids are CAG enhancer (SEQ ID NO: 18), CAG promoter (SEQ ID NO: 19), chicken beta actinintron (SEQ ID NO: 20), HIV gag
(SEQ ID NO: 21), HIV Pol (SEQ ID NO: 22). ), HIV Int (SEQ ID NO: 23), HIV RRE (SEQ ID NO: 24), HIV Rev (SEQ ID NO: 25), and Rabbit Betaglobinpoly A (SEQ ID NO: 26).

Envelope plasmids include the CMV promoter (SEQ ID NO: 27), betaglobin intron (SEQ ID NO: 28), VSV-G (SEQ ID NO: 29), and rabbit betaglobin poly A (SEQ ID NO: 30).
Synthesis of 3-vector system including 2-vector lentivirus packaging system consisting of helper (plus Rev) plasmid and envelope plasmid

material and method:

Construction of helper plasmids: Helper plasmids were constructed by initial PCR amplification of DNA fragments from the pNL4-3 HIV plasmid (NIH Aids Reagent
Program) containing the Gag, Pol, and integrase genes. Primers were designed to amplify fragments with EcoRI and Notl restriction sites that could be used for insertion
into the same site in the pPCDNA3 plasmid (Invitrogen). The forward primer was (5-TAAGCAGAATTCATCATGAATTTGCCAGGAAGAT-3") (SEQ ID NO: 31) and the reverse
primer was (5'-CCATACAATGAATGGACACTAGGCGGCCGCACGAAT-3") (SEQ ID NO: 32).



GAATTCATGAATTTGCCAGGAAGATGGAAACCAAAAATGATAGGGGGAATTGGA
GGTTTTATCAAAGTAAGACAGTATGATCAGATACTCATAGAAATCTGCGGACATA
AAGCTATAGGTACAGTATTAGTAGGACCTACACCTGTCAACATAATTGGAAGAA
ATCTGTTGACTCAGATTGGCTGCACTTTAAATTITCCCATTAGTCCTATTGAGACT
GTACCAGTAAAATTAAAGCCAGGAATGGATGGCCCAAAAGTTAAACAATGGCCA
TTGACAGAAGAAAAAATAAAAGCATTAGTAGAAATTTGTACAGAAATGGAAAAG
GAAGGAAAAATTITCAAAAATTGGGCCTGAAAATCCATACAATACTCCAGTATET
GCCATAAAGAAAAAAGACAGTACTAAATGGAGAAAATTAGTAGATTTCAGAGAA
CTTAATAAGAGAACTCAAGATTTCTGGGAAGTTCAATTAGGAATACCACATCCTG
CAGGGTTAAAACAGAAAAAATCAGTAACAGTACTGGATGTGGGCGATGCATATT
TTTCAGTTCCCTTAGATAAAGACTTCAGGAAGTATACTGCATTTACCATACCTAG
TATAAACAATGAGACACCAGGGATTAGATATCAGTACAATGTGCTTCCACAGGG
ATGGAAAGGATCACCAGCAATATTCCAGTGTAGCATGACAAAAATCTTAGAGCC
TTTTAGAAAACAAAATCCAGACATAGTCATCTATCAATACATGGATGATTTGTAT
GTAGGATCTGACTTAGAAATAGGGCAGCATAGAACAAAAATAGAGGAACTGAG
ACAACATCTGTTGAGGTGGGGATTTACCACACCAGACAAAAAACATCAGAAAGA
ACCTCCATECCTTTGGATGGGTTATGAACTCCATCCTGATAAATGGACAGTACAG
CCTATAGTGCTGCCAGAAAAGGACAGCTGGACTGTCAATGACATACAGAAATTA
GTGGGAAAATTGAATTGGGCAAGTCAGATTTATGCAGGGATTAAAGTAAGGCAA
TTATGTAAACTTCTTAGGGGAACCAAAGCACTAACAGAAGTAGTACCACTAACA
GAAGAAGCAGAGCTAGAACTGGCAGAAAACAGGGAGATTCTAAAAGAACCGGT
ACATGGAGTGTATTATGACCCATCAAAAGACTTAATAGCAGAAATACAGAAGCA
GGGGCAAGGCCAATGGACATATCAAATTTATCAAGAGCCATTTAAAAATCTGAA
AACAGGAAAGTATGCAAGAATCGAAGGGTGCCCACACTAATGATGTGAAACAATT
AACAGAGGCAGTACAAAAAATAGCCACAGAAAGCATAGTAATATGGGGAAAGA
CTCCTAAATTTAAATTACCCATACAAAAGGAAACATGGGAAGCATGGTGGACAG
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AGTATTGGCAAGCCACCTGGATTCCTGAGTGGGAGTTTGTCAATACCCCTCCCTT
AGTGAAGITATGGTACCAGTTAGAGAAAGAACCCATAATAGGAGCAGAAACTTT
CTATGTAGATGGGGCAGCCAATAGGGAAACTAAATTAGGAAAAGCAGGATATGT
AACTGACAGAGGAAGACAAAAAGTTGTICCCCCTAACGGACACAACAAATCAGAA
GACTGAGTTACAAGCAATTCATCTAGCTTTGCAGGATTCGGGATTAGAAGTAAAC
ATAGTGACAGACTCACAATATGCATTGGGAATCATTCAAGCACAACCAGATAAG
AGTGAATCAGAGTTAGTCAGTCAAATAATAGAGCAGTTAATAAAAAAGGAAAAA
GTCTACCTGGCATGGGTACCAGCACACAAAGGAATTGGAGGAAATGAACAAGTA
GATAAATTGGTCAGTGCTGGAATCAGGAAAGTACTATTTTTAGATGGAATAGATA
AGGCCCAAGAAGAACATGAGAAATATCACAGTAATTGGAGAGCAATGGCTAGTG
ATTTTAACCTACCACCTGTAGTAGCAAAAGAAATAGTAGCCAGCTGTGATAAATG
TCAGCTAAAAGGGGAAGCCATGCATGGACAAGTAGACTGTAGCCCAGGAATATG
GCAGCTAGATTGTACACATTTAGAAGGAAAAGTITATCTIGGTAGCAGTTCATGTA
GCCAGTGGATATATAGAAGCAGAAGTAATTCCAGCAGAGACAGGGCAAGAAAC

AGCATACTTCCTCTTAAAATTAGCAGGAAGATGGCCAGTAAAAACAGTACATAC

AGACAATGGCAGCAATTITCACCAGTACTACAGTTAAGGCCGCCTGTTGGTGGGE

GGGGATCAAGCAGGAATTTGGCATTCCCTACAATCCCCAAAGTCAAGGAGTAAT
AGAATCTATGAATAAAGAATTAAAGAAAATTATAGGACAGGTAAGAGATCAGGC
TGAACATCTTAAGACAGCAGTACAAATGGCAGTATTCATCCACAATTTTAAAAGA
AAAGGGGGGATTGGGGGGTACAGTGCAGGGGAAAGAATAGTAGACATAATAGC

AACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAAATTCAAAATTT
TCGGOGTTTATTACAGGGACAGCAGAGATCCAGTTTGGAAAGGACCAGCAAAGCT
CCTCTGGAAAGGTGAAGGGGCAGTAGTAATACAAGATAATAGTGACATAAAAGT
AGTGCCAAGAAGAAAAGCAAAGATCATCAGGGATTATGGAAAACAGATGGCAG

GTGATGATTGTGTGGCAAGTAGACAGGATGAGGATTAA ( BAIES 33)

The sequences of the Gag, Pol, and integrase fragments were as follows:
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GAATTCATGAATTTGCCAGGAAGATGGAAACCAAAAATGATAGGGGGAATTGGA
GGTTTTATCAAAGTAAGACAGTATGATCAGATACTCATAGAAATCTGCGGACATA
AAGCTATAGGTACAGTATTAGTAGGACCTACACCTGTCAACATAATTGGAAGAA
ATCTGTTGACTCAGATTGGCTGCACTTTAAATTITCCCATTAGTCCTATTGAGACT
GTACCAGTAAAATTAAAGCCAGGAATGGATGGCCCAAAAGTTAAACAATGGCCA
TTGACAGAAGAAAAAATAAAAGCATTAGTAGAAATTTGTACAGAAATGGAAAAG
GAAGGAAAAATTITCAAAAATTGGGCCTGAAAATCCATACAATACTCCAGTATET
GCCATAAAGAAAAAAGACAGTACTAAATGGAGAAAATTAGTAGATTTCAGAGAA
CTTAATAAGAGAACTCAAGATTTCTGGGAAGTTCAATTAGGAATACCACATCCTG
CAGGGTTAAAACAGAAAAAATCAGTAACAGTACTGGATGTGGGCGATGCATATT
TTTCAGTTCCCTTAGATAAAGACTTCAGGAAGTATACTGCATTTACCATACCTAG
TATAAACAATGAGACACCAGGGATTAGATATCAGTACAATGTGCTTCCACAGGG
ATGGAAAGGATCACCAGCAATATTCCAGTGTAGCATGACAAAAATCTTAGAGCC
TTTTAGAAAACAAAATCCAGACATAGTCATCTATCAATACATGGATGATTTGTAT
GTAGGATCTGACTTAGAAATAGGGCAGCATAGAACAAAAATAGAGGAACTGAG
ACAACATCTGTTGAGGTGGGGATTTACCACACCAGACAAAAAACATCAGAAAGA
ACCTCCATECCTTTGGATGGGTTATGAACTCCATCCTGATAAATGGACAGTACAG
CCTATAGTGCTGCCAGAAAAGGACAGCTGGACTGTCAATGACATACAGAAATTA
GTGGGAAAATTGAATTGGGCAAGTCAGATTTATGCAGGGATTAAAGTAAGGCAA
TTATGTAAACTTCTTAGGGGAACCAAAGCACTAACAGAAGTAGTACCACTAACA
GAAGAAGCAGAGCTAGAACTGGCAGAAAACAGGGAGATTCTAAAAGAACCGGT
ACATGGAGTGTATTATGACCCATCAAAAGACTTAATAGCAGAAATACAGAAGCA
GGGGCAAGGCCAATGGACATATCAAATTTATCAAGAGCCATTTAAAAATCTGAA
AACAGGAAAGTATGCAAGAATCGAAGGGTGCCCACACTAATGATGTGAAACAATT
AACAGAGGCAGTACAAAAAATAGCCACAGAAAGCATAGTAATATGGGGAAAGA
CTCCTAAATTTAAATTACCCATACAAAAGGAAACATGGGAAGCATGGTGGACAG
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AGTATTGGCAAGCCACCTGGATTCCTGAGTGGGAGTTTGTCAATACCCCTCCCTT
AGTGAAGITATGGTACCAGTTAGAGAAAGAACCCATAATAGGAGCAGAAACTTT
CTATGTAGATGGGGCAGCCAATAGGGAAACTAAATTAGGAAAAGCAGGATATGT
AACTGACAGAGGAAGACAAAAAGTTGTICCCCCTAACGGACACAACAAATCAGAA
GACTGAGTTACAAGCAATTCATCTAGCTTTGCAGGATTCGGGATTAGAAGTAAAC
ATAGTGACAGACTCACAATATGCATTGGGAATCATTCAAGCACAACCAGATAAG
AGTGAATCAGAGTTAGTCAGTCAAATAATAGAGCAGTTAATAAAAAAGGAAAAA
GTCTACCTGGCATGGGTACCAGCACACAAAGGAATTGGAGGAAATGAACAAGTA
GATAAATTGGTCAGTGCTGGAATCAGGAAAGTACTATTTTTAGATGGAATAGATA
AGGCCCAAGAAGAACATGAGAAATATCACAGTAATTGGAGAGCAATGGCTAGTG
ATTTTAACCTACCACCTGTAGTAGCAAAAGAAATAGTAGCCAGCTGTGATAAATG
TCAGCTAAAAGGGGAAGCCATGCATGGACAAGTAGACTGTAGCCCAGGAATATG
GCAGCTAGATTGTACACATTTAGAAGGAAAAGTITATCTIGGTAGCAGTTCATGTA
GCCAGTGGATATATAGAAGCAGAAGTAATTCCAGCAGAGACAGGGCAAGAAAC

AGCATACTTCCTCTTAAAATTAGCAGGAAGATGGCCAGTAAAAACAGTACATAC

AGACAATGGCAGCAATTITCACCAGTACTACAGTTAAGGCCGCCTGTTGGTGGGE

GGGGATCAAGCAGGAATTTGGCATTCCCTACAATCCCCAAAGTCAAGGAGTAAT
AGAATCTATGAATAAAGAATTAAAGAAAATTATAGGACAGGTAAGAGATCAGGC
TGAACATCTTAAGACAGCAGTACAAATGGCAGTATTCATCCACAATTTTAAAAGA
AAAGGGGGGATTGGGGGGTACAGTGCAGGGGAAAGAATAGTAGACATAATAGC

AACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAAATTCAAAATTT
TCGGOGTTTATTACAGGGACAGCAGAGATCCAGTTTGGAAAGGACCAGCAAAGCT
CCTCTGGAAAGGTGAAGGGGCAGTAGTAATACAAGATAATAGTGACATAAAAGT
AGTGCCAAGAAGAAAAGCAAAGATCATCAGGGATTATGGAAAACAGATGGCAG

GTGATGATTGTGTGGCAAGTAGACAGGATGAGGATTAA ( BAIES 33)
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TCTAGAATGGC AGGAAGAAGCGGAGACAGCGACGAAGAGCTCATCAGAACAGT
CAGACTCATCAAGCTTCTCTATCAAAGCAACCCACCTCCCAATCCCGAGGGGACC
CGACAGGCCCGAAGGAATAGAAGAAGAAGGTGGAGAGAGAGACAGAGACAGAT
CCATTCGATTAGTGAACGGATCCTTGGCACTTATCTGGGACGATCTGCGGAGCCT
GTGCCTCTTCAGCTACCACCGCTTGAGAGACTTACTCTTGATTGTAACGAGGATT
GTGGAACTTCTGGGACGCAGGGGGTGGGAAGCCCTCAAATATTGGTGGAATCTC
CTACAATATTGGAGTCAGGAGCTAAAGAATAGAGGAGCTTTGTTCCTTGGGTTCT
TGGGAGCAGCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGG
CCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTAT
TGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCA
GGCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTAGATCT
TTTTCCCTCTGCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACT
TCTGGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAATTTTTTGTG
TCTCTCACTCGGAAGGACATATGGGAGGGCAAATCATITAAAACATCAGAATGA
GTATTTGGTTTAGAGTTTGGCAACATATGCCATATGCTGGCTGCCATGAACAAAG
GTGGCTATAAAGAGGTCATCAGTATATGAAACAGCCCCCTGCTGTCCATTCCTTA
TTCCATAGAAAAGCCTTGACTTGAGGTTAGATTTTTTTTATATTTTGTTTTGTGTT
ATTTTTTTCTTTAACATCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGATTTTT
CCTCCTCTCCTGACTACTCCCAGTCATAGCTGTCCCTCTTCTCTTATGAAGATCCC
TCGACCTGCAGCCCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAA
ATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAA
AGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTG
CCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCGGATCCGCATCTCAATTAGTC
AGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGT
TCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGC CGA
GGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGC
CTAGGCTTTTGCAAAAAGCTAACTTGTTTATTGCAGCTTATAATGGTTACAAATA
AAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGT
TGTGGTTTGTCCAAACTCATCAATGTATCTTATCAGCGGCCGCCCCGGG ( BAIES
34)

Next, DNA fragments containing the sequences of Rev, RRE, and rabbit beta-globin poly A with Xbal and Xmal flanking restriction sites were synthesized by MWG Operon.
DNA fragments were then inserted into the plasmid at the Xbal and Xmal restriction sites. The DNA sequence was as follows:
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TCTAGAATGGC AGGAAGAAGCGGAGACAGCGACGAAGAGCTCATCAGAACAGT
CAGACTCATCAAGCTTCTCTATCAAAGCAACCCACCTCCCAATCCCGAGGGGACC
CGACAGGCCCGAAGGAATAGAAGAAGAAGGTGGAGAGAGAGACAGAGACAGAT
CCATTCGATTAGTGAACGGATCCTTGGCACTTATCTGGGACGATCTGCGGAGCCT
GTGCCTCTTCAGCTACCACCGCTTGAGAGACTTACTCTTGATTGTAACGAGGATT
GTGGAACTTCTGGGACGCAGGGGGTGGGAAGCCCTCAAATATTGGTGGAATCTC
CTACAATATTGGAGTCAGGAGCTAAAGAATAGAGGAGCTTTGTTCCTTGGGTTCT
TGGGAGCAGCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGG
CCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTAT
TGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCA
GGCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTAGATCT
TTTTCCCTCTGCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACT
TCTGGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAATTTTTTGTG
TCTCTCACTCGGAAGGACATATGGGAGGGCAAATCATITAAAACATCAGAATGA
GTATTTGGTTTAGAGTTTGGCAACATATGCCATATGCTGGCTGCCATGAACAAAG
GTGGCTATAAAGAGGTCATCAGTATATGAAACAGCCCCCTGCTGTCCATTCCTTA
TTCCATAGAAAAGCCTTGACTTGAGGTTAGATTTTTTTTATATTTTGTTTTGTGTT
ATTTTTTTCTTTAACATCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGATTTTT
CCTCCTCTCCTGACTACTCCCAGTCATAGCTGTCCCTCTTCTCTTATGAAGATCCC
TCGACCTGCAGCCCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAA
ATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAA
AGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTG
CCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCGGATCCGCATCTCAATTAGTC
AGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGT
TCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGC CGA
GGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGC
CTAGGCTTTTGCAAAAAGCTAACTTGTTTATTGCAGCTTATAATGGTTACAAATA
AAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGT
TGTGGTTTGTCCAAACTCATCAATGTATCTTATCAGCGGCCGCCCCGGG ( BAIES
34)
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ACGCOTTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATAT
ATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCLCCA
ACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAAT
AGGGACTTTCCATTGACGTCAATGGGTGGACTATTTACGGTAAACTGCCCACTTG
GCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACG
GTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTICCTAC
TTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCC
CACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTT
ATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGOGGGGOGGGOGGGCGCGT
GCCAGGCGGGGCGEGGEGECEEGEGCGAGGGECHGEGELEGGGGCGAGGCGGAGAGGTG
CGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGC
GGCGGCGOCOGCOGGCCCTATAAAAAGCGAAGCGCOCOGCOGGOCOGGAGTCGCT
GCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCGCGLCGCCCGCCeCcaal
TCTGACTGACCGCGTTACTCCCACAGGTGAGCGGGCOGGACGGCCCTTCTCCTCC
GGGCTGTAATTAGCGCTTGGTTTAATGACGGCTCGTTTCTTTTCTGTGGCTGCGTG
AAAGCCTTAAAGGGCTCCGGGAGGGCCCTTITGTGCGGGOGGGAGCGOGCTCGGGO
GGTGCOGTGCGTGTOGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCG
GCGGCTOTGAGCGCTGCGGGCGCGGCGCGGOGGCTTTGTGCGCTCCGCAGTGTGCG
CGAGGGGAGCGCGGCCGOGGOGCGETGCCCCGCGOTCCGGGGGGGETGCGAGGG
OGAACAAAGGCTGCOTGCGGGGTAGTGTGCGTGGGOGOGETGAGCAGGGGGTGTGG
GCGCOGCGUTCGGGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGC
ACGGCCCOOCTTCGGOGTGCOGGGGCTCCGTGCGGGGUGTGGCGCGGGGCTCGCCG
TGCCGGGCGGEGGGTGGC GGC AGGTGGGGGETGCCGGGCGGEGCGGEECCGECCT
CGGGCCOGGGGAGGGCTCOGOGGAGOGGCGCGGCGOGCCCCGGAGCGCCGOCGGC
TGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGG
GCGCAGGGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGCGCC
GCCGCACCCCCTCTAGCGGOGCOGCGGGCGAAGCGGTGCGGCGCCOGGCAGGAAGGA
AATGGGCGGGGAGGGCCTTCOTGCGTCGCCGCGCCGCCOTCCCCTTCTCCATCTC
CAGCCTCGGGGCTGCCGCAGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAGGG
CGGOGOGTTCOGGCTTCTGGCGTGTGACCGGCGGGAATTC (BEMNES 35)

Finally, the CMV promoter of pCDNA3.1 was replaced with the CAG enhancer / promoter plus chicken beta actin intron sequence. DNA fragments containing the CAG

enhancer / promoter / intron sequence with Mlul and EcoRl flanking sites were synthesized by MWG Operon. DNA fragments were then inserted into the plasmid at the
Mlul and EcoRl restriction sites. The DNA sequence was as follows:
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ACGCGTTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATAT
ATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCLCCA
ACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAAT
AGGGACTTTCCATTGACGTCAATGGGTGGACTATTTACGGTAAACTGCCCACTTG
GCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACG
GTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTICCTAC
TTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGGTCGAGGTGAGCCC
CACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTT
ATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGEEGGECGECEGEC
GCCAGGCGGGGCGGGECGEGGCGAGGGGCGGGGCGGLGCGAGGCGGAGAGGTG
CGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGC
GGCGGCGECGOCGGCCCTATAAAAAGCGAAGCGCGCGGCGGOCGGGAGTCGCT
GCGTTGCCTTCGCCCCGTGCCCCGUTCCGCGCCGCCTCGCGCCGCCCGCCCCaGa
TCTGACTGACCGCGTTACTCCCACAGGTGAGCGGGCOGGGACGGCCCTTCTCCTCC
GGGCTGTAATTAGCGCTTGGTTTAATGACGGCTCGTTTCTTTTCTGTGGCTGCGTG
AAAGCCTTAAAGGGCTCCGGGAGGGCCCTTITGTGCGGGOGGGAGCGOGCTCGGGO
GGTGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCG
GCGGCTOTGAGCGCTGCOGGCGCGOCGCGOGGGCTTTGTGCGCTCCGCGTGTGCG
CGAGGGGAGCOCGGCCOGOOGCGHTGCCCCOCGOTGCGGGOGOGCTGCGAGGG
GAACAAAGGCTGCGTGCGGGOTGTGTGCGTGGGGGGGETGAGCAGGGGGTGTGG
GCGCGGCGOTCOGGCTOGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGC
ACGGCCCOGOCTICGGGTGCGGGGCTCCGTGCOGGOGUGTGGCGCGGGGUTCGLCG
TGCCGGGCGGGGGGTGGCGGCAGGTGGGGGTGCCGGGCGGEGCGGGGCCGCCT
CGGGCCOGGGAGGGCTCGGGGGAGGGGCGCGGCGGCCCCGGAGCGCCGOLGOT
TGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGC GAGAGG
GCGCAGGGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGCGCC
GCCGCACCCCCTCTAGCGGOGCGCGOGGCOAAGCGOGTGCGGCGCCGGCAGGAAGGA
AATGGGCGGGGAGGGCCTTCGTGCOTCGCCGCGCCGCCGTCCCCTTCTCCATCTC
CAGCCTCGGGGCTGCCGCAGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAGGG
CGGGGTTCGGCTTCTGGCGTGTGACCGGCGGGAATTC (A% S 33)
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GAATTCATGAAGTGCCTTTTGTACTTAGCCTTTITATTCATTGGGGTGAATTGCAA
GTTCACCATAGTTTTTCCACACAACCAAAAAGGAAACTGGAAAAATGTTCCTTCT
AATTACCATTATTGCCCGTCAAGCTCAGATTTAAATTGGCATAATGACTTAATAG
GCACAGCCTTACAAGTCAAAATGCCCAAGAGTCACAAGGCTATTCAAGCAGACG
GTTGGATGTGTCATGCTTCCAAATGGGTCACTACTTGTGATTTCCGCTGGTATGG
ACCGAAGTATATAACACATTCCATCCGATCCTTCACTCCATCTGTAGAACAATGC
AAGGAAAGCATTGAACAAACGAAACAAGGAACTTGGCTGAATCCAGGCTTCCCT
CCTCAAAGTTGTGGATATGCAACTGTGACGGATGCCGAAGCAGTGATTGTCCAG
GTGACTCCTCACCATGTGCTGGTTGATGAATACACAGGAGAATGGGTTGATTCAC
AGTTCATCAACGGAAAATGCAGCAATTACATATGCCCCACTGTCCATAACTCTAC
AACCTGGCATTCTGACTATAAGGTCAAAGGGCTATGTGATTCTAACCTCATTTCC
ATGGACATCACCTTCTTCTCAGAGGACGGAGAGCTATCATCCCTGGGAAAGGAG
GGCACAGGGTTCAGAAGTAACTACTITGCTTATGAAACTGGAGGCAAGGCCTGC
AAAATGCAATACTGCAAGCATTGGGGAGTCAGACTCCCATCAGGTGTCTGGTTCG
AGATGGCTGATAAGGATCTCTTTGCTGCAGCCAGATTCCCTGAATGCCCAGAAGG
GTCAAGTATCTCTGCTCCATCTCAGACCTCAGTGGATGTAAGTCTAATTC AGGAC
GTTGAGAGGATCTTGGATTATTCCCTCTGCCAAGAAACCTGGAGCAAAATCAGA
GCGGGTCTTCCAATCTCTCCAGTGGATCTCAGCTATCTTGCTCCTAAAAACCCAG
GAACCGGTCCTGCTITCACCATAATCAATGGTACCCTAAAATACTTTGAGACCAG
ATACATCAGAGTCGATATTGCTGCTCCAATCCTCTCAAGAATGGTCGGAATGATC
AGTGGAACTACCACAGAAAGGGAACTGTGGGATGACTGGGCACCATATGAAGAC
GTGGAAATTGGACCCAATGGAGTTCTGAGGACCAGTTCAGGATATAAGTTTCCTT
TATACATGATTGGACATGGTATGTTGGACTCCGATCTTCATCTTAGCTCAAAGGC
TCAGGTGTTCGAACATCCTCACATTCAAGACGCTGCTTCGCAACTTCCTGATGAT
GAGAGTTTATTTTTTGGTGATACTGGGC TATCCAAAAATCCAATCGAGCTTGTAG
AAGGTTGGTTCAGTAGTTGGAAAAGCTCTATTGCCTCTTTTTTCTTTATCATAGGG
TTAATCATTGGACTATTCTTGGTTCTCCGAGTTGGTATCCATCTTTGCATTAAATT
AAAGCACACCAAGAAAAGACAGATTTATACAGACATAGAGATGAGAATTC (
EIIES 20)

Construction of VSV-G envelope plasmid:

The vesicular stomatitis Indiana virus glycoprotein (VSV-G) sequence was synthesized by the MWG Operon using adjacent EcoRI restriction sites. DNA fragments were
then inserted into the pCDNA3.1 plasmid (Invitrogen) at the EcoRl restriction site and sequenced using CMV-specific primers to determine correct orientation. The DNA
sequence was as follows:
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GAATTCATGAAGTGCCTTTTGTACTTAGCCTTTITATTCATTGGGGTGAATTGCAA
GTTCACCATAGTTTTTCCACACAACCAAAAAGGAAACTGGAAAAATGTTCCTTCT
AATTACCATTATTGCCCGTCAAGCTCAGATTTAAATTGGCATAATGACTTAATAG
GCACAGCCTTACAAGTCAAAATGCCCAAGAGTCACAAGGCTATTCAAGCAGACG
GTTGGATGTGTCATGCTTCCAAATGGGTCACTACTTGTGATTTCCGCTGGTATGG
ACCGAAGTATATAACACATTCCATCCGATCCTTCACTCCATCTGTAGAACAATGC
AAGGAAAGCATTGAACAAACGAAACAAGGAACTTGGCTGAATCCAGGCTTCCCT
CCTCAAAGTTGTGGATATGCAACTGTGACGGATGCCGAAGCAGTGATTGTCCAG
GTGACTCCTCACCATGTGCTGGTTGATGAATACACAGGAGAATGGGTTGATTCAC
AGTTCATCAACGGAAAATGCAGCAATTACATATGCCCCACTGTCCATAACTCTAC
AACCTGGCATTCTGACTATAAGGTCAAAGGGCTATGTGATTCTAACCTCATTTCC
ATGGACATCACCTTCTTCTCAGAGGACGGAGAGCTATCATCCCTGGGAAAGGAG
GGCACAGGGTTCAGAAGTAACTACTITGCTTATGAAACTGGAGGCAAGGCCTGC
AAAATGCAATACTGCAAGCATTGGGGAGTCAGACTCCCATCAGGTGTCTGGTTCG
AGATGGCTGATAAGGATCTCTTTGCTGCAGCCAGATTCCCTGAATGCCCAGAAGG
GTCAAGTATCTCTGCTCCATCTCAGACCTCAGTGGATGTAAGTCTAATTC AGGAC
GTTGAGAGGATCTTGGATTATTCCCTCTGCCAAGAAACCTGGAGCAAAATCAGA
GCGGGTCTTCCAATCTCTCCAGTGGATCTCAGCTATCTTGCTCCTAAAAACCCAG
GAACCGGTCCTGCTITCACCATAATCAATGGTACCCTAAAATACTTTGAGACCAG
ATACATCAGAGTCGATATTGCTGCTCCAATCCTCTCAAGAATGGTCGGAATGATC
AGTGGAACTACCACAGAAAGGGAACTGTGGGATGACTGGGCACCATATGAAGAC
GTGGAAATTGGACCCAATGGAGTTCTGAGGACCAGTTCAGGATATAAGTTTCCTT
TATACATGATTGGACATGGTATGTTGGACTCCGATCTTCATCTTAGCTCAAAGGC
TCAGGTGTTCGAACATCCTCACATTCAAGACGCTGCTTCGCAACTTCCTGATGAT
GAGAGTTTATTTTTTGGTGATACTGGGC TATCCAAAAATCCAATCGAGCTTGTAG
AAGGTTGGTTCAGTAGTTGGAAAAGCTCTATTGCCTCTTTTTTCTTTATCATAGGG
TTAATCATTGGACTATTCTTGGTTCTCCGAGTTGGTATCCATCTTTGCATTAAATT
AAAGCACACCAAGAAAAGACAGATTTATACAGACATAGAGATGAGAATTC (
EIIES 20)

A 4-vector system, including a 3-vector lentivirus packaging system, was also designed and produced using the methods and materials described herein. A schematic
diagram of the 4-vector system is shown in FIG. Briefly with respect to FIG. 2, the top vector is a helper plasmid, which in this case does not contain Rev. The second
vector from the top is a separate Rev plasmid. The second vector from the bottom is the envelope plasmid. The bottom vector is the therapeutic vector described herein.

With respect to FIG. 2, helper plasmids include CAG enhancer (SEQ ID NO: 18), CAG promoter (SEQ ID NO: 19), chicken beta actinintron (SEQ ID NO: 20), HIV gag (SEQ ID
NO: 21), HIV Pol (SEQ ID NO: 22), and the like. Includes HIV Int (SEQ ID NO: 23), HIV RRE (SEQ ID NO: 24), and Rabbit Betaglobinpoly A (SEQ ID NO: 26).
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The Rev plasmid contains the RSV promoter (SEQ ID NO: 80), HIV Rev (SEQ ID NO: 25), and rabbit beta globinpoly A (SEQ ID NO: 26).
Envelope plasmids include the CMV promoter (SEQ ID NO: 27), betaglobin intron (SEQ ID NO: 28), VSV-G (SEQ ID NO: 29), and rabbit betaglobin poly A (SEQ ID NO: 30).

Synthesis of 4-vector system including 3-vector lentivirus packaging system consisting of helper plasmid, Rev plasmid, and envelope plasmid

TCTAGAAGGAGCTTTGTTCCTTGGGTTCTTGGGAGC AGCAGGAAGCACTATGGGC
GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGC
AGCAGCAGAACAATTTGCTGAGGGCTATTGAGGC GCAACAGCATCTGTTGCAAC
TCACAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGCTGTGGAAAGAT
ACCTAAAGGATCAACAGCTCCTAGATCTTTITCCCTCTGCCAAAAATTATGGGGA
CATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTTATTTTC
ATTGCAATAGTGTGTTGGAATTTTTTGTGTCTCTCAC TCGGAAGGACATATGGGA
GGGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTAGAGTTTGGCAACATA
TGCCATATGCTGGCTGCCATGAACAAAGGTGGCTATAAAGAGGTCATCAGTATAT
GAAACAGCCCCCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTGACTTGAGGT
TAGATTTTTTTTATATTTTGTTTTGTGTTATTTTTITCTTTAACATCCCTAAAATTIT
CCTTACATGTTTTACTAGCCAGATTTTTCCTCCTCTCCTGACTACTCCCAGTCATA
GCTGTCCCTCTTCTCTTATGAAGATCCCTCGACCTGCAGCCCAAGCTTGGCGTAAT
CATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAAC
ATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAA
CTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGT
GCCAGCGGATCCGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCG
CCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACT
AATTTTTTTTATTTATGC AGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAG
AAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTAACTTGTT
TATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAAT
AAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATC
TTATCACCCGGG (mm#EE  34)

material and method:

Construction of Rev-free helper plasmid:

A Rev-free helper plasmid was constructed by inserting a DNA fragment containing the RRE and rabbit beta globin poly A sequences. This sequence was synthesized by
MWG Operon using adjacent Xbal and Xmal restriction sites. The RRE / rabbit polyA beta globin sequence was then inserted into the helper plasmid at the Xbal and Xmal
restriction sites. The DNA sequence is as follows:
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TCTAGAAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGC
GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGC
AGCAGCAGAACAATTTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAAC
TCACAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGCTGTGGAAAGAT
ACCTAAAGGATCAACAGCTCCTAGATCTTTTTCCCTCTGCCAAAAATTATGGGGA
CATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTTATTTTC
ATTGCAATAGTGTGTTGGAATTTTTTGTGTCTCTCACTCGGAAGGACATATGGGA
GGGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTAGAGTTTGGCAACATA
TGCCATATGCTGGCTGCCATGAACAAAGGTGGCTATAAAGAGGTCATCAGTATAT
GAAACAGCCCCCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTGACTTGAGGT
TAGATTTTTTTTATATTTITGTTTTGTGTTATTTTTTICTITAACATCCCTAAAATTIT
CCTTACATGTTTTACTAGCCAGATTTTTCCTCCTCTCCTGACTACTCCCAGTCATA
GCTGTCCCTCTTCTCTTATGAAGATCCCTCGACCTGCAGCCCAAGCTTGGCGTAAT
CATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAAC
ATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAA
CTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGT
GCCAGCGGATCCGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCG
CCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACT
AATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAG
AAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTAACTTGTT
TATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAAT
AAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATC
TTATCACCCGGG (mmEE  34)
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CAATTGCGATGTACGGGCCAGATATACGCGTATCTGAGGGGACTAGGGTGTGTTT
AGGCGAAAAGCGOGGCTTCGGTTGTACGCGGTTAGGAGTCCCCTCAGGATATAG
TAGTTTCOGCTTTTGCATAGGGAGGGGGAAATGTAGTCTTATGCAATACACTTGTA
OGTCTTGCAACATGGTAACGATGAGTTAGCAACATGCCTFACAAGGAGAGAAAAA
GCACCATGCATGCCGATTGGTGGAAGTAAGGTGGTACGATCGTGCCTTATTAGGA
AGGCAACAGACAGGTCTGACATGGATTGGACGAACCACTGAATTCCGCATTGCA
GAGATAATTGTATITAAGTGCCTAGCTCGATACAATAAACGCCATTTGACCATTC
ACCACATTGGTGTGCACCTCCAAGCTCGAGCTCGTTTAGTGAACCGTCAGATCGC
CTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCC
AGCCTCCCCTCGAAGCTAGCGATTAGGCATCTCCTATGGCAGGAAGAAGCGGAG
ACAGCGACGAAGAACTCCTCAAGGCAGTCAGACTCATCAAGTTTCTCTATCAAA
GCAACCCACCTCCCAATCCCGAGGOGGACCCGACAGGCCCGAAGGAATAGAAGAA
GAAGGTGGAGAGAGAGACAGAGACAGATCCATTCGATTAGTGAACGGATCCTTA
GCACTTATCTGGGACGATCTGCGGAGCCTGTGCCTCTTCAGCTACCACCGCTTGA
GAGACTTACTCTTGATTGTAACGAGGATTGTGGAACTTCTGGGACGCAGGGGGTG
GGAAGCCCTCAAATATTIGGTGGAATCTCCTACAATATTGGAGTCAGGAGCTAAA
GAATAGTCTAGA ( RHIES 36)

Construction of Rev plasmid:

The RSV promoter and HIV Rev sequence were synthesized by MWG Operon as a single DNA fragment using adjacent Mfel and Xbal restriction sites. DNA fragments

were then inserted into the pCDNA3.1 plasmid (Invitrogen) at the Mfel and Xbal restriction sites where the CMV promoter was replaced with the RSV promoter. The DNA
sequence was as follows:
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CAATTGCGATGTACGGGCCAGATATACGCGTATCTGAGGGGACTAGGGTGTGTTT
AGGCGAAAAGCGOGGCTTCOGGTTGTACGCGGTTAGGAGTCCCCTCAGGATATAG
TAGTTTCGCTTTTGCATAGGGAGGGGGAAATGTAGTCTTATGCAATACACTTGTA
GTCTTGCAACATGGTAACGATGAGTTAGCAACATGCCTTACAAGGAGAGAAAAA
GCACCUTGCATGCCGATTGGTGGAAGTAAGGTGGTACGATCOTGCCTTATTAGGA
AGGCAACAGACAGGTCTGACATGGATTGGACGAACCACTGAATTCCGCATTGCA

GAGATAATTGTATITAAGTGCCTAGCTCGATACAATAAACGCCATTTGACCATTC

ACCACATTGGTGTGCACCTCCAAGCTCGAGCTCGTTTAGTGAACCGTCAGATCGC
CTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCC
AGCCTCCCCTCGAAGCTAGCGATTAGGCATCTCCTATGGCAGGAAGAAGCGGAG
ACAGCGACGAAGAACTCCTCAAGGCAGTCAGACTCATCAAGTTTCTCTATCAAA

GCAACCCACCTCCCAATCCCGAGGOGGACCCGACAGGCCCGAAGGAATAGAAGAA
GAAGGTGGAGAGAGAGACAGAGACAGATCCATTCGATTAGTGAACGGATCCTTA
GCACTTATCTGGGACGATCTGCGGAGCCTGTGCCTCTTCAGCTACCACCGCTTGA

GAGACTTACTCTTGATTGTAACGAGGATTGTGGAACTTCTGGGACGCAGGGGGTG
GGAAGCCCTCAAATATTGGTGGAATCTCCTACAATATTIGGAGTCAGGAGCTAAA

GAATAGTCTAGA ( 58S 36)

The plasmids used in the packaging system can be modified with similar elements and the intron sequence can be removed without loss of vector function. For example,
the following elements can replace similar elements in the packaging system:

Promoters: Elongation Factor-1 (EF-1) (SEQ ID NO: 37), Phosphoglycerate Kinase (PGK) (SEQ ID NO: 38), and Ubiquitin C (UbC) (SEQ ID NO: 39) are CMV promoters (SEQ
ID NO: 27). Or it can be a substitute for the CAG promoter (SEQ ID NO: 19). These sequences can also be further altered by additions, substitutions, deletions, or
mutations.

Poly A sequence: SV40 poly A (SEQ ID NO: 40) and bGH poly A (SEQ ID NO: 41) can replace rabbit beta globin poly A (SEQ ID NO: 26). These sequences can also be
further altered by additions, substitutions, deletions, or mutations.

HIV Gag, Pol, and Integrase Sequences: HIV sequences in helper plasmids can be constructed from different HIV strains or clades. For example, HIV Gag (SEQ ID NO: 21),
HIV Pol (SEQ ID NO: 22), and HIV Int (SEQ ID NO: 23) from the Bal strain have been incorporated into the helper / helper plus Rev plasmid as outlined herein. It can be
exchanged for the contained gag, pol, and int sequences. These sequences can also be further altered by additions, substitutions, deletions, or mutations.

Envelope: VSV-G glycoproteins include feline endogenous virus (RD114) (SEQ ID NO: 42), tenagazal leukemia virus (GALV) (SEQ ID NO: 43), mad dog disease (FUG) (SEQ
ID NO: 44), lymphocytic choroidal medulla. Flame virus (LCMV) (SEQ ID NO: 45), influenza A poultry pestovirus (FPV) (SEQ ID NO: 46), Ross River alpha virus (RRV) (SEQ
ID NO: 47), murine leukemia virus 10A1 (MLV) (SEQ ID NO: 81) ), Or a membrane sugar protein derived from Ebola virus (EboV) (SEQ ID NO: 48). The sequences of these
envelopes are specified as part of the sequence herein. In addition, these sequences can be further altered by additions, substitutions, deletions, or mutations.

In summary, the 3-vector system and the 4-vector system can be compared and contrasted as follows. The 3-vector wrench viral vector system contains: 1. Helper
plasmids: HIV Gag, Pol, integrase, and Rev / Tat; 2. Envelope plasmids: VSV-G / FUG envelopes; and 3. Therapeutic vectors: RSV 5'LTR, psi packaging signal, Gag
fragment, RRE, Env fragment, cPPT, WPRE, and 3'6 LTR. The 4-vector wrench viral vector system contains: 1. Helper plasmids: HIV Gag, Pol, and integrase; 2. Rev plasmid:
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Rev; 3. Envelope plasmids: VSV-G / FUG envelopes; and 4. Therapeutic vectors: RSV 5'LTR, psi packaging signal, Gag fragment, RRE, env fragment, cPPT, WPRE, and
3'delta LTR. The sequences corresponding to the above elements are specified as part of the sequence listing herein.

(Example 2. Treatment vector)
For example, as shown in FIG. 3, an exemplary treatment vector was designed and developed.

First, from left to right with respect to FIG. 3A, the key genetic elements are: hybrid 5'end repeat sequence (RSV / LTR), psy sequence (RNA packaging site), RRE (Rev
response element)., CPPT (polyprint lacto), H1 promoter, FDPS shRNA sequence including the FDPS shRNA sequence detailed herein, Woodchuck post-transcription
regulatory element (WPRE), and LTR with deletions in the U3 region.

Next, with respect to FIG. 3B, from left to right, the key genetic elements are: hybrid 5'end repeat sequence (RSV / LTR), psai sequence (RNA packaging site), RRE (Rev
response element)., CPPT (Polyprint Lact), EF-1 Alpha (EF-1 Alpha Promoter for Gene Transcription), FDPS miR (miRNA) containing FDPS miRNA sequences detailed
herein, Woodchuck post-transcription regulatory element (WPRE). ), And an LTR with a deletion in the U3 region.

The following methods and materials were used to produce the vectors outlined in FIGS. 3A and 3B.

Inhibitory RNA Design: Homo sapiens farnesyl diphosphate synthase (FDPS) mRNA sequence (NM_002004.3) is used to search for potential sSiRNA or shRNA candidates
for knocking down FDPS levels in human cells. did. GPP Web Portal (http://portals.broadinstation.org/gpp/public/) sponsored by Broad Institute or BLOCK-iT RNAI
Designs / rmithrside / signer (fasts. Alternatively, potential RNA interference sequences were selected from the candidates selected by the shRNA design program. To
regulate shRNA expression, individual selected shRNA sequences were inserted into a lentiviral vector immediately 3'on the RNA polymerase Il promoter H1 (SEQ ID NO:
15). These lentiviral shRNA constructs were used for transduction into cells and changes in specific mMRNA levels were measured. Individual implantation of the most
potent shRNAs into the microRNA backbone for reduced mRNA levels allowed expression by either the EF-1alpha or CMV RNA polymerase Il promoter. The microRNA
skeleton is mirbase. Selected from org. RNA sequences were also synthesized as synthetic siRNA oligonucleotides and introduced directly into cells without the use of
lentiviral vectors.

Vector Construction: For FDPS SRNA, oligonucleotide sequences containing BamHI and EcoRl restriction sites were synthesized by Eurofins MWG Operon. Overlapping
sense and antisense oligonucleotide sequences were mixed and annealed while cooling from 70 ° C to room temperature. The lentiviral vector was digested with
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
Thermo Scientific's DNA gel extraction kit. DNA concentrations were determined and the vectors were mixed with oligos (3: 1 ratio), annealed and ligated. The ligation
reaction was carried out at room temperature for 30 minutes using T4 DNA ligase. A 2.5 microliter ligation mixture was added to 25 microliters of STBL3 competent
bacterial cells. Transformation was achieved after heat shock at 42 ° C. Bacterial cells were spread on agar plates containing ampicillin, drug-resistant colonies
(indicating the presence of ampicillin-resistant plasmids) were harvested and grown in LB medium. To confirm the insertion of the oligo sequence, plasmid DNA was
extracted from the recovered bacterial culture using the Thermo Scientific DNA miniprep kit. Insertion of the shRNA sequence into the lentiviral vector was validated by
DNA sequencing using specific primers for the promoter used to regulate shRNA expression. The following target sequences were used to determine exemplary shRNA
sequences for knocking down FDPS:

GTCCTGGAGTACAATGCCATT (FDPS target sequence; SEQ ID NO: 49);

GTCCTGGAGTACAATGCCATTCTCGAGAGAGCATTGTACTCAGGACTTTTT (FDPS shRNA sequence # 1; SEQ ID NO: 1);

GCAGGATTTCGTTCAGCACTT (FDPS target sequence # 2; SEQ ID NO: 50);

GCAGGATTTCGTTCAGCACTTCTACGAGAAGTGCTGAACGAAATTCCTGCTTTTT (FDPS shRNA sequence # 2; SEQ ID NO: 2);

GCCATGTACATGGCAGGAATT (FDPS target sequence # 3; SEQ ID NO: 51);

GCCATGTCATGGCAGGAAATTCTCGAGATATCCGCCATTGTCATGGGTTTTT (FDPS shRNA sequence # 3; SEQ ID NO: 3);

GCAGAAGGAGGCTGAGAAAGT (FDPS target sequence # 4; SEQ ID NO: 52); and GCAGAAGGAGGCTGAGAAAGTCTCGAGACTTTCTCAGCCTTCTTCGCTTTTT (FDPS shRNA
sequence # 4; SEQ ID NO: 4).

The shRNA sequence was then assembled into synthetic microRNA (miR) under the control of the EF-1 alpha promoter. Briefly, miR hairpin sequences such as miR30,
miR21, or miR185 as detailed below are mirbase. Obtained from org. Synthetic miR sequences were constructed using 19-22 mer shRNA target sequences. The miR
sequence was aligned with the antisense-target sequence-hairpin loop sequence (specific for each microRNA) -sense target sequence.



The following miR sequence was developed:
AAGGTATTTGCTGTTGACAGTGGAGCGACACTTTCTCAGCCTCCTTCTGCGGTGAAGCCACAGATGGCAGAAGGAGGCTGAGAAGTGCTGCTACTGCCTCCGACTTCAAGGGCT
(miR30 FDPS sequence # 1; SEQ ID NO: 53)
AAGGTATTTGCTGTTGACAGTGGAGCGACACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGGCTGAGAAGTGCTGCTACTGCCTCCGACTTCAGGGCT (miR30
FDPS sequence # 2; SEQ ID NO: 54)
TGCTGTTGACAGTGGAGCGACTTTCTCAGCCTCCTTCGCGGTGAAGCCACAGATGGCAGAAGGAGGCTGAGAAAGTTGCCTACTGCCTCGGGA (miR30 FDPS sequence # 3; SEQ
ID NO: 55)
CCTGGAGGCTTGCTGAAGGCTGTTAGCTGACTTTCTCAGCCCTTCTCTGCTTTTGCCACTGACTGAGCAAGGGCTGAGAAGTCAGGACACAAGGCCTGTTACTGCACTCA (miR155
FDPS sequence # 1; SEQ ID NO: 56)
CATCTCCATTGGCTGTACCACCTCTGTCCGGGGACTTTCTCAGCCCTTCTCTGCCTGTTGAATCTCATGGCAGAAGGAGGCGAGAAAGTCTGACATTTTTGGTATTTTCATCTGACCA
(miR21 FDPS sequence # 1; SEQ ID NO: 57)
GGGCTCGGCTCGAGCAGGGGGGGCGAGGGATACTTTTCTCAGCCTCCTCTCTGCTGGTCCCCTCCCCCGCAGAAGGAGGCTGAGAAGTCCTTCTCCCCAATGACCGGTCTTCCGTC
G (miR185 FDPS sequence # 1; sequence number 58)

Combination vectors as generally shown in FIG. 3C can also be produced based on the development of the single target vector outlined above. An exemplary therapeutic
combination vector is shown in FIG. 3C, which includes the following from left to right: hybrid 5'end repeat sequence (RSV / LTR), psai sequence (RNA packaging site),
RRE (Rev response). Elements), cPPT (polyprint lacto), EF-1alpha (EF-1alpha promoter for gene transcription), miR30-FDPS, miR155-CD47, miR21-cMyc, Woodchuck post-
transcriptional regulatory element (WPRE), and U3 region. LTR with a deletion in. The therapeutic vectors detailed in FIG. 3C can be produced using the materials and
methods described using the following target sequences:

miR30 FDPS sequence # 1:
AAGGTATTTGCTGTTGACAGGTGAGCGACACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGAGGCTGAGAAGTGCTGCTACTGCCTCCGACTTCAGGGCT (SEQ
ID NO: 53)

miR155 CD47 target sequence # 1:
CCTGGAGGCTTGCTGAAGGCTGTATGCTGTTATCCACTTCAAAGAGGCAGTTTTGCGCCACTGACTGACTGCCTCTTAAGCATGGATAACAGGACACAAGGCCTGTTACTGCACTCA
(SEQ ID NO: 82)

miR21 cMyc sequence:
CATCTCCATTGGCTGTACCACCTTGTCCGGGGTGTTCCGCCTTGACATTTCCTGTTAGGGTCATGATACTGGAATTCATCAAGGTGAACACTGACATTTTTTGGTATCTTTCATCTGAC
CA (SEQ ID NO: 83)

(Example 3. Materials and methods for FDPS)

Inhibitory RNA Design: Potential siRNA or potential siRNA for knocking down FDPS levels in human cells using the mRNA sequence of Homo sapiens farnesyl
diphosphate synthase (FDPS) transcript variant 1 (NM_002004.3). She RNA candidates were searched. Potential RNA interference sequences were selected from
candidates selected by the Broad Institute or siRNA or shRNA design programs such as Thermo Scientific's BLOCK-iT ™ RNAi Designer. To regulate shRNA expression, the
shRNA sequence can be inserted into a lentiviral vector behind an RNA polymerase Il promoter such as H1, U6, or 7SK. Also, RNA sequences can be embedded within
the microRNA backbone to allow expression by RNA polymerase Il promoters such as CMV or EF-T1alpha. The RNA sequence may also be synthesized as a siRNA
oligonucleotide and used independently of the lentiviral vector.

Vector Construction: For FDPS shRNA, oligonucleotide sequences containing BamHI and EcoRl restriction sites were synthesized by the MWG operon. Oligonucleotide
sequences were annealed by incubation at 70 ° C. and cooling to room temperature. After digesting the annealed oligonucleotide with the restriction enzymes BamHI and
EcoRl for 1 hour at 37 ° C., the enzyme was heat inactivated for 20 minutes at 70 ° C. In parallel, the lentiviral vector was digested with the restriction enzymes BamHI and
EcoRl at 37 ° C. for 1 hour. The digested lentiviral vector was purified by agarose gel electrophoresis and extracted from the gel using Invitrogen's DNA gel extraction kit.
DNA concentration was determined and the vector was ligated to the oligo sequence with a 3: 1 insert-to-vector ratio. The ligation reaction was carried out at room
temperature for 30 minutes using T4 DNA ligase. A 2.5 microliter ligation mixture was added to 25 microliters of STBL3 competent bacterial cells. Transformation was
performed by heat shock at 42 ° C. Bacterial cells were smeared onto an agar plate containing ampicillin and then colonies were grown in LB medium. To confirm the
insertion of the oligo sequence, plasmid DNA was extracted from the recovered bacterial culture using the Invitrogen DNA miniprep kit. Insertion of the shRNA sequence
into the lentiviral vector was validated by DNA sequencing using specific primers in which any promoter is used to regulate shRNA expression. Lentiviral vectors
containing the correct FDPS sequence were then used to package lentiviral particles to test their ability to knock down FDPS. Transduction into mammalian cells was



performed using lentiviral particles either in the presence or absence of polybrene. After 2-4 days, cells were harvested and proteins and RNA analyzed for FDPS
expression.

Functional assay for mRNA reduction: The effect of different FDPS short-chain homologous RNA (SHRNA) targeting sequences on FDPS expression was determined by
measuring mMRNA expression. Transduction into HepG2 hepatocellular carcinoma cells was performed using a lentiviral vector containing an FDPS shRNA sequence.
After 48 hours, cells were lysed and RNA was extracted using Qiagen's RNeasy minikit. Invitrogen's SuperScript VILO was then used to synthesize cDNA from RNA.
Samples were then analyzed by quantitative RT-PCR using the Applied Biosystems StepOne PCR device. Using a forward primer (5-AGGAATTGATGGCGAGAAGG-3') (SEQ
ID NO: 59) and a reverse primer (5-CCCAAAGGGTCAAGGTAATCA-3") (SEQ ID NO: 60) under standard conditions for analysis of the polymerase chain reaction, Expression
of FDPS was detected using SYBR Green of Invitrogen. Using a forward primer (5-~AGCGCGACTACAGCTTCA-3") (SEQ ID NO: 61) and a reverse primer (5*-
GGCGACGTAGCAACCTTCT-3") (SEQ ID NO: 62) under standard conditions for analysis of the polymerase chain reaction, Samples were normalized to mRNA for beta-
actin gene expression. The relative expression of FDPS was determined by the Ct value normalized to the actin level of each sample.

Tumor cell functional assay modified by LV-FDPS and used to activate cytokine production in human gamma delta T cells: Tumor cells are also treated using the LV-FDPS
vector, which is then used as a healthy donor. It was exposed to the primary human gamma delta T cells of origin. Combination treatment of tumor cell lines with both
aminobisphosphonates and vectors that suppress farnesyl pyrophosphate synthase (FDPS) has a synergistic effect on TNF-alpha production in gamma delta T cells.
THP1 monocytic tumor cell line (A) or HepG2 monocytic tumor cell line (B) is a lentiviral control vector (LV control), and a shRNA virus vector (LV-FDPS) expressing
shRNA for downward regulation of FDPS. , Zolredoronic acid (Zol), Zoledronic acid plus lentiviral control (Zol + LV control), or shRNA vector for down-regulating
Zoledronic acid plus FDPS (Zol + LV-FDPS). Treated cells were mixed with gamma delta T cells in a 1: 1 ratio for 4 hours. TNF-alpha production by gamma delta T cells
was detected by intracellular staining and flow cytometry.

Tumor cell function assay modified by LV-FDPS and used to activate tumor cell killing by human gamma delta T cells: monocytic tumor cells using a lentiviral vector that
suppresses FDPS mRNA. After transduction into (THP-1), the cells were used to activate tumor cytotoxicity in normal human gamma delta T cells. After 4 hours of
exposure to transduced THP-1 cells, activated gamma delta T cells were harvested and then used in a cytotoxic assay to kill unmodified THP-1. When gamma delta T
cells were stimulated with a combination of transduced THP-1 cells and 10 micromolar zoledronic acid, the ratio of 4 gamma delta T cells to 1 THP-1 cell was 70. More
than% killing of THP-1 was observed.

% 2. FDPS shRNA @il 4]

ZhBH SshRNA F VU IR 7 LAF R ABRF|-A—F -7 o F & ZAEF| B2
&5
FDPS-1 GTCCTGGAGTACAATGCCATTCTCGAGAATGGCATTGTACTCCAGGACTTTTT | |
FDPS-2 GCAGGATTTCGTTCAGCACTTCTCGAGAAGTGCTGAACGAAATCCTGCTTTTT | 2
FDPS-3 GCCATGTACATGGCAGGAATTCTCGAGAATTCCTGCCATGTACATGGCTTTTIT | 3
FDPS-4 GCAGAAGGAGGCTGAGAAAGTCTCGAGACTTTCTCAGCCTCCTTCTGCTTTIT | 4

FDPS Experimental Data The FDPS shRNA sequences shown in Table 2 were used in the experiments described herein. In addition, the sequences detailed in Table 2 can
be used in the therapeutic vectors detailed herein.

3% 2. FDPS shRNA D4

B ShRNA A U I 7 VAT Bk v ARSI V—T-7 » F& - ARLF] Bl
iR
FDPS-1 GTCCTGGAGTACAATGCCATTCTCGAGAATGGCATTGTACTCCAGGACTTTTIT | |
FDPS-2 GCAGGATTTCGTTCAGCACTTCTCGAGAAGTGCTGAACGAAATCCTGCTTTTIT | 2
FDPS-3 GCCATGTACATGGCAGGAATTCTCGAGAATTCCTGCCATGTACATGGCTTTTT | 3
FDPS-4 GCAGAAGGAGGCTGAGAAAGTCTCGAGACTTTCTCAGCCTCCTITCTGCTITIT | 4

As shown in FIG. 4A, the relative expression levels of human FDPS after administration of four different FDPS shRNA sequences were determined. The most significant
inhibition of human FDPS expression was found in FDPS-2 and FDPS-4 samples (shown in FIG. 4A of the present application).


https://patentimages.storage.googleapis.com/ac/dd/9d/3d72f2a61685f4/0007017247000009.png
https://patentimages.storage.googleapis.com/ac/dd/9d/3d72f2a61685f4/0007017247000009.png
https://patentimages.storage.googleapis.com/ac/dd/9d/3d72f2a61685f4/0007017247000009.png
https://patentimages.storage.googleapis.com/ac/dd/9d/3d72f2a61685f4/0007017247000009.png

In addition, as shown in FIG. 4B, a lentivirus-based delivery system was used to target FDPS expression. HepG2 human hepatocellular carcinoma cells were infected with
a lentiviral vector containing either the H1 promoter and FDPS shRNA (SEQ ID NO: 4) sequence or the EF-1 alpha promoter and the FDPS sequence based on miR30
below:

miR30 FDPS sequence # 1:
AAGGTATTTGCTGTTGACAGGTGAGCGACACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGAGGCTGAGAAGTGCTGCTACTGCCTCCGACTTCAGGGCT (SEQ
ID NO: 53)

miR30 FDPS sequence # 2:
AAGGTATTTGCTGTTGACAGTGGAGCGACACTTTCTCAGCCTCCTTCTGCGTGAAGCCACAGATGGCAGAAGGGCTGAGAAGTGCTGCTACTGCCTCCGACTTCAAGGGCT (SEQ ID
NO: 54)

After 48 hours, cells were lysed and immunoblots were performed using an anti-FDPS antibody (Thermo Scientific) and an anti-actin antibody (Sigma) for protein loading
control. As shown in FIG. 4B, treatment with FDPS shRNA significantly reduced the expression of FDPS protein. Treatment with FDPS sequences based on miR30
reduced FDPS expression.

As shown in FIG. 5, monocyte-like (THP-1) (FIG. 5A) or hepatocyte (HepG2) (FIG. 5B) transduced with a lentivirus containing FDPS mRNA capable of suppressing mRNA.
The cells activated cytokine expression in human gamma delta T cells.

This portion of this example is THP1 monoclonal leukemia due to FDPS shRNA expressed by lentivirus (LV) (SEQ ID NO: 4; also referred to herein as LV-FDPS RHRNA #
4), as shown in FIG. 5A. Knockdown of FDPS in cells indicates that it stimulates TNF-a expression in gamma delta T cells.

Transduction into THP1 cells (1 x 10 5 cells) was performed using LV controls or LV-FDPS shRNA # 4 for 3 days. Two days after transduction, cells were treated with or

without 1 pM zoledronic acid. After 24 hours, transduced THP-1 cells were co-cultured with ® x 105 PBMC cells and IL-2 in a round-bottomed 96-well plate for 4 hours.
PBMC cells were pre-stimulated with zoledronic acid and IL-2 for 11 days to proliferate Vy9V62 T cells. Vy9V62 and TNF-a were stained with fluorophore-conjugated anti-
TCR-V52 and anti-TNF-a antibodies, and then cells were analyzed by flow cytometry. Live cells were gated and V82 + and TNF-a + cells were selected on dot blots.
Activated cytotoxic Vy9Vé2 T cells appeared in the upper right quadrant of the flow cytogram. In the absence of zoledronic acid, the LV control stimulated 3.11% of TNF-a
expressing Vy9Vo62 T cells and LV-FDPS ushRNA # 4 stimulated 5%. With zoledronic acid treatment, the LV control stimulated 7.2% of TNF-a expressing Vy9V62 T cells
and LV-FDPS ushRNA # 4 stimulated 56.17%.

The following data were obtained using the same conditions for HepG2 cells. In the absence of zoledronic acid, the LV control stimulated 2.5% of TNF-a expressing
Vy9Vo62 T cells and the LV-FDPS shRNA # 4 stimulated 3.33%. With zoledronic acid treatment, the LV control stimulated 9.1% of TNF-a expressing Vy9V62 T cells and LV-
FDPS ushRNA # 4 stimulated 45.7%.

Further, as shown in FIG. 6, monocyte-like (THP-1) tumor cells transduced with a lentivirus capable of suppressing FDPS mRNA activate tumor cytotoxicity in normal
human gamma delta T cells.

This portion of this example demonstrates the results of mixing treated THP-1 monocyte-like tumor cells with cultured human GD T cells, as shown in FIG.

The monocyte-like cell line THP-1 was treated with a control lentiviral vector (LV), LV (LV-FDPS) that suppresses gene expression of farnesyl diphosphate synthase,
zoledronic acid (Zol), or a combination. As shown in FIG. 6, the description was as follows: lentiviral control vector (LV control), lentiviral vector (LV-FDPS) expressing
microRNA that downregulates FDPS, Zometa (Zol),. Zometaplus lentiviral control (Zol + LV control), or lentiviral vector (Zol + LV-FDPS) expressing microRNA that
downregulates Zometaplus FDPS.

Human GD T cells from anonymous donors were cultured and added to THP-1 cells treated at a 4: 1, 2: 1 or 1: 1 ratio (GD T: THP-1) for 4 hours. Cell killing was measured
by fluorescence assay. Treatment of THP-1 cells with a combination of LV-FDPS and Zol significantly increased cytotoxic T cell killing by GD T cells compared to
treatment with either alone. LV-FDPS alone led to greater killing, but less than one-third of tumor cell killing after combination treatment compared to treatment with LV-
FDPS alone compared to treatment with Zol alone. The combination treatment of LV-FDPS plus Zol caused nearly 70% tumor cell killing in a 4: 1 ratio, which was more
than three times that of the second best treatment (LV-FDPS alone).



(Example 4. Materials and methods for CD47)

Inhibitory RNA Selection: Homo sapiens CD47 molecule (CD47) mRNA sequence (NM_001777) was used to search for potential siRNA or shRNA candidates capable of
lowering CD47 levels in human cells. Potential RNA interference sequences were selected from candidates selected by the Broad Institute or siRNA or shRNA design
programs such as Thermo Scientific's BLOCK-iT ™ RNAIi Designer. First, individual selected shRNA sequences were inserted into a lentiviral vector immediately 3'on the
RNA polymerase Il promoter such as H1, U6, or 7SK to regulate shRNA expression. These lentiviral shRNA constructs were used for transduction into cells and changes
in specific mRNA levels were measured. Individual implantation of the most potent shRNAs into the microRNA backbone for reduced mRNA levels allowed expression by
either the CMV or the EF-1 alpha RNA polymerase Il promoter. RNA sequences were also synthesized as synthetic siRNA oligonucleotides and introduced directly into
cells without the use of lentiviral vectors.

Vector Construction: For CD47 shRNA, oligonucleotide sequences containing BamHI and EcoRl restriction sites were synthesized by Eurofins MWG Operon, LLC.
Overlapping sense and antisense oligonucleotide sequences are mixed and annealed during incubation at 70 ° C., then cooled to room temperature, the unpaired ends
extended with DNA polymerase and then to room temperature. And cooled. The extension reaction produced a double-stranded sequence at each terminal of the
oligonucleotide containing the restriction enzyme sites BamHI and EcoRI. Double-stranded oligonucleotides were digested with restriction enzymes BamHI and EcoRI for
1 hour at 37 ° C. and the enzyme was heat inactivated for 20 minutes at 70 ° C. In parallel, the lentiviral vector was digested with the restriction enzymes BamHI and
EcoRl at 37 ° C. for 1 hour. The digested lentiviral vector was purified by agarose gel electrophoresis and extracted from the gel using Invitrogen's DNA gel extraction kit.
DNA concentrations were determined and the vectors were mixed with oligos (3: 1 ratio), annealed and ligated. The ligation reaction was carried out at room temperature
for 30 minutes using T4 DNA ligase. A 2.5 microliter ligation mixture was added to 25 microliters of STBL3 competent bacterial cells. Transformation was achieved after
heat shock at 42 ° C. Bacterial cells were spread on agar plates containing ampicillin, drug-resistant colonies (indicating the presence of ampicillin-resistant plasmids)
were harvested, purified and grown in LB medium. To confirm the insertion of the oligo sequence, plasmid DNA was extracted from the recovered bacterial culture using
the Invitrogen DNA miniprep kit. Insertion of the shRNA sequence into the lentiviral vector was validated by DNA sequencing using specific primers for the promoter used
to regulate shRNA expression.

Functional Assay: The effect of different CD47 shRNA targeting sequences on CD47 expression was determined by measuring mRNA expression. Transduction into
Hep3B hepatocellular carcinoma cells was performed using a lentiviral vector containing a CD47 shRNA sequence. After 48 hours, cells were lysed and RNA was
extracted using Qiagen's RNeasy minikit. Invitrogen's SuperScript VILO was then used to synthesize cDNA from RNA. Samples were then analyzed by quantitative RT-PCR
using the Applied Biosystems StepOne PCR device. Expression of CD47 was detected using Invitrogen's SYBR Green using a forward primer (5-
CACTGTCGTCATTCCATGCT-3") (SEQ ID NO: 63) and a reverse primer (5-GCCTTTGACATTCTCTC-3") (SEQ ID NO: 64). did. Samples are normalized by measuring actin
expression using forward primers (5-AGCGCGCGCTACAGCTTCA-3') (SEQ ID NO: 61) and reverse primers (5-AAAGTCAGTGGGGACAGTGG-3') (SEQ ID NO: 65). did. The
relative expression of CD47 was determined by the Ct value normalized to the actin level of each sample.

F2 3. CD47 shRNA D41

240 shRNA AV IR 7 LA F Rt v ARFH-V—F-7 o F & o AFH | A& S
CD47 Bl¥ | GGTGAAACGATCATCGAGCCTCGAGGCTCGATGATCGTITTCAC | 5
1 CTTTTT

CD47 Bt | GCTACTGGCCTTGGTTTAACTCGAGTTAAACCAAGGCCAGTAG | 6
2 CTTTTT

CD47 B% | CCTCCTTCGTCATTGCCATCTCGAGATGGCAATGACGAAGGAG | 7
3 GTTTTT

CD47 Bd% | GCATGGCCCTCTTCTGATTCTCGAGAATCAGAAGAGGGCCATG | 8
4 CTTTTT

CD47 B | GGTGAAACGATCATCGAGCTACTCGAGTAGCTCGATGATCGTT | 9
3 TCACCTTTTT

Experimental Data for CD47 Non-limiting examples of CD47 shRNA target sequences shown in Table 3 were used in the experiments described herein. In addition, the
sequences detailed in Table 3 can be used in the therapeutic vectors detailed herein.
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5% 3. CD47 shRNA DA

e shRNA AV TR 7 LAF Rt ABF-—F-7 o Ft o AFF | BFE S
CD47 Bl | GGTGAAACGATCATCGAGCCTCGAGGCTCGATGATCGTITTCAC | 5
1 CTTTTIT

CD47 B | GCTACTGGCCTTGGTTTAACTCGAGTTAAACCAAGGCCAGTAG | 6
2 CTTTIT

CD47 B4 | CCTCCTTCGTCATTGCCATCTCGAGATGGCAATGACGAAGGAG | 7
3 GTTTTT

CD47 Bl | GCATGGCCCTCTTCTGATTCTCGAGAATCAGAAGAGGGCCATG | 8
4 CTTTTIT

CD47 Bl | GGTGAAACGATCATCGAGCTACTCGAGTAGCTCGATGATCGTT | 9
5 TCACCTTTIT

As shown in FIG. 7A, the relative expression levels of human CD47 after administration of four different CD47 shRNA sequences were determined. The most significant
inhibition of human CD47 expression was found in the shCD47-1 and shCD47-3 samples (shown in FIG. 7A of the present application).

In addition, as shown in FIG. 7B, a lentivirus-based delivery system was used to target the expression of CD47. SNU449 human hepatocellular carcinoma cells were
infected with a lentiviral vector containing a CD47 sequence based on miR155 below:

miR155 CD47 target sequence # 1:
CCTGGAGGCTTGCTGAAGGCTGTATGCTGTTATCCACTTCAAAGAGGCAGTTTTGCGCCACTGACTGACTGCCTCTTAAGCATGGATAACAGGACACAAGGCCTGTTACTGCACTCA
(SEQ ID NO: 82)

miR155 CD47 target sequence # 2:
CCTGGAGGCTTGCTGAAGGCTGTTAGCTGTTAGCTCGATGATCGTTTCACGTTTTGGGCCACTGACTGACGGTGAAAAGCATCCGAGCTAACAGGACACAAGGCTGTTACTAGCACT
CA (SEQ ID NO: 66)

miR155 CD47 target sequence # 3:
CCTGGAGGCTTGCTGAAGGCTGTATTGAAGAATGGCTCCACAAATTGACGTTTTGGCCACTGACTGACGTCATTGTGAGCCATTCTTCAGGGACACAAGGCCTGTTACTAGCACTCA
(SEQID NO: 67)

miR155 CD47 target sequence # 4:
CCTGGAGGCTTGCTGAAGGCTGTTAGCTGTATACACGCCGCCAATACAGAGGGTTTTGCCACTGACTGACCTTGCATCGCGCGTGTAGTACAGGACACAAGGCCTGTTACTAGCACT
CA (SEQID NO: 68)

As shown in FIG. 7B, treatment with CD47 shRNA significantly reduced the expression of FDPS protein. Treatment with the CD47 sequence based on miR155 significantly
reduced the expression of CD47.

(Materials and methods for Example 5.cMyc)

Inhibitory RNA Design: v-myc avian myeloid oncogene homosapiens homolog (MYC) mRNA sequence (NM_002467.4) is used to knock on MYC expression in
hepatocellular cell lines. Potential shRNA candidates to go down were screened. Five MYC SHRNA sequences capable of reducing MYC expression were obtained.
Potential RNA interference sequences were selected from candidates selected by the Broad Institute or siRNA or shRNA design programs such as Thermo Scientific's
BLOCK-iT ™ RNAi Designer. To regulate shRNA expression, the shRNA sequence can be inserted into a lentiviral vector behind an RNA polymerase lll promoter such as
H1, U6, or 7SK. Also, RNA sequences can be embedded within the microRNA backbone to allow expression by RNA polymerase Il promoters such as CMV or EF-1alpha.
The RNA sequence may also be synthesized as a siRNA oligonucleotide and used independently of the lentiviral vector.

Vector Construction: For cMyc shRNA, oligonucleotide sequences containing BamHI and EcoRl restriction sites were synthesized by the MWG operon. Oligonucleotide
sequences were annealed by incubation at 70 ° C. and cooling to room temperature. After digesting the annealed oligonucleotide with the restriction enzymes BamHI and
EcoRl for 1 hour at 37 ° C., the enzyme was heat inactivated for 20 minutes at 70 ° C. In parallel, the lentiviral vector was digested with the restriction enzymes BamHI and
EcoRl at 37 ° C. for 1 hour. The digested lentiviral vector was purified by agarose gel electrophoresis and extracted from the gel using Invitrogen's DNA gel extraction kit.
DNA concentration was determined and the vector was ligated to the oligo sequence in a 3: 1 insert-to-vector ratio. The ligation reaction was carried out at room
temperature for 30 minutes using T4 DNA ligase. A 2.5 microliter ligation mixture was added to 25 microliters of STBL3 competent bacterial cells. Transformation was
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performed by heat shock at 42 ° C. Bacterial cells were smeared onto an agar plate containing ampicillin and then colonies were grown in LB medium. To confirm the
insertion of the oligo sequence, plasmid DNA was extracted from the recovered bacterial culture using the Invitrogen DNA miniprep kit. Insertion of the shRNA sequence
into the lentiviral vector was validated by DNA sequencing using specific primers in which any promoter is used to regulate shRNA expression. Lentiviral vectors
containing the correct cMyc sequence were then used to package lentiviral particles to test their ability to knock down FDPS. Transduction into mammalian cells was
performed using lentiviral particles either in the presence or absence of polybrene. After 2-4 days, cells were harvested and proteins and RNA analyzed for cMyc
expression.

Functional Assay: The effect of different cMyc hana target sequences on cMyc expression was determined by measuring mRNA expression. Transduction into HepG2
hepatocellular carcinoma cells was performed using a lentiviral vector containing the cMyc shRNA sequence. After 48 hours, cells were lysed and RNA was extracted
using Qiagen's RNeasy minikit. Invitrogen's SuperScript VILO was then used to synthesize cDNA from RNA. Samples were then analyzed by quantitative PCR using the
Applied Biosystems StepOne PCR device. Expression of cMyc was detected using Invitrogen's SYBR Green using a forward primer (5-GGACTATCCTGCTGCCAA-3") (SEQ
ID NO: 69) and a reverse primer (5-GCCTTTGACATTCTCTC-3') (SEQ ID NO: 64). did. Samples are normalized by measuring actin expression using forward primers (5'-
AGCGCGACTACAGCTTCA-3') (SEQ ID NO: 61) and reverse primers (5-GGCGACGTAGCAGACGCTCT-3") (SEQ ID NO: 62). did. The relative expression of cMyc was
determined by the Ct value normalized to the actin level of each sample.

F2 4. cMyc shRNA O 4]

LA shRNA F U I X 7 LA F Rk ARSI N—F-T o F & o ARLH| [ingd)
el
cMyc shRNA 251 1 GCTTCACCAACAGGAACTATGCTCGAGCATAGTTCCTGTIGGTGAAG | 10
CTTIT
cMye shRNA FEi%1] 2 GCGAACACACAACGTCTTGGACTCGAGTCCAAGACGTTGTGTIGTTCG | 11
CITIT
cMyc shRNA E2 % 3 GACATGGTGAACCAGAGTTTCCTCGAGGAAACTCTGGTTCACCATGT | 12
CTTTIT
cMye shRNA Bg 41| 4 GAGAATGTCAAGAGGCGAACACTCGAGTGTTCGCCTCTTGACATTCT | 13
CTTTTT
cMyc shRNA E2 % 5 GCTCATTTCTGAAGAGGACTTCTCGAGAAGTCCTCTTCAGAAATGAG | 14
CITIIT

Experimental Data for cMyc Non-limiting examples of cMyc shRNA sequences shown in Table 4 below were used in the experiments described herein.

# 4. cMyc shRNA DE2H|

i 1A shRNA F U X 7 LA F Rt AR N—7F-T F & o AEF| A
TKE
cMyc shRNA Fg# 1 GCTTCACCAACAGGAACTATGCTCGAGCATAGTTCCTGTTIGGTGAAG | 10
CTTIT
cMyc shRNA FZ%1| 2 GCGAACACACAACGTCTTGGACTCGAGTCCAAGACGTTGTGTGTITCG | 11
CTTTIT
cMye shRNA E % 3 GACATGGTGAACCAGAGTTTCCTCGAGGAAACTCTGGTTCACCATGT | 12
CTTTTIT
cMyc shRNA 251 4 GAGAATGTCAAGAGGCGAACACTCGAGTIGITCGCCTCTTGACATTCT | 13
CTTTTT
cMye shRNA B4 5 GCTCATTTCTGAAGAGGACTTCTCGAGAAGTCCTCTTCAGAAATGAG | 14
CTTTTIT

As shown in FIG. 8A, the relative expression levels of human cMyc after administration of 5 different cMyc shRNA sequences were determined. The most significant
inhibition of human cMyc expression was found in the myc-2 sample (shown in FIG. 8A of the present application).

In addition, as shown in FIG. 8B, SNU449 human hepatocellular carcinoma cells were infected with a lentiviral vector containing either the cMYC sequence or cMyc
shRNA based on the following miR:
miR155 cMyc sequence:
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CCTGGAGGCTTGCTGAAGGCTGTATTGCTGTGTTCGGCCTTGACATTTTCTTTTGCGCCACTGACTGAGAAGATAGAGGCCGAACACAGGACACAAGGCCTTAGCACTCA (SEQ ID
NO: 70)

miR21 cMyc sequence:
CATCTCCATTGGCTGTACCACCTTGTCCGGGGTGTTCCGCCTTGACATTTCCTGTTAGGGTCATGATACTGGAATTCATCAAGGTGAACACTGACATTTTTTGGTATCTTTCATCTGAC
CA (SEQ ID NO: 83)

The above two cMyc sequences were generated using the following target sequences:
cMyc target sequence:

GAGAATGTCAAGAGGCGAACA (SEQ ID NO: 71)

cMyc shRNA sequence:
GAGAATGTCAAGAGGCGAACACTCGAGTGTTCGCCTTTGACATTCTCTTTT

(SEQ ID NO: 13)

After 48 hours, cells were lysed and immunoblots were performed using anti-cMyc antibody (Santa Cruz) and anti-actin antibody (Sigma) for protein loading control. As
shown in FIG. 8B, treatment with cMyc shRNA significantly reduced the expression of cMyc protein. Treatment with the cMyc sequence based on miR also reduced the
expression of cMyc.

(Example 6. In vivo treatment with FDPS-SHRNA and zoledronic acid)

Summary of protocol for co-administration of LV-SHRNA-FDPS (farnesyl diphosphate synthase) with or without zoledronic acid in mice transplanted with human prostate
cancer cell line PC3. After culturing tumor cells in vitro, a lenticular vector control with a scrambled sequence (non-functional) shRNA insert and an expression cassette
for firefly luciferase, or an expression cassette for shRNA and firefly luciferase that can reduce the expression of FDPS mRNA. Transduction was performed using LV-
FDPS having. Transduced tumor cells were transplanted into the flank of immunodeficient mice by subcutaneous injection. When the tumor reaches a volume of about

200 mm 3, all mice are given a single dose of zoledronic acid in saline (100 micrograms per kilogram body weight; this is similar to the standard human dose). Seven
days after zoledronic acid injection, imaging was repeated to measure individual tumor volume and photon intensity.

CMV Jox—4—&H
ATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGT
ATTAGTCATCGCTATTACCATGGTGATGCGOGTTTTGGCAGTACATCAATGGGCGT
GGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATG
GGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTC
CGCCCCATTGACGCAAATGGGCOGTAGOGCGTGTACGGTGGGAGGTTTATATAAG
CAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTY
(RIES 72)

GFP T2A 1o 725—€RH
ATGCCCGCCATGAAGATCGAGTGCCGCATCACCGGCACCCTGAACGGCGTGGAG
TTCGAGCTGGTGOGGCGGCGOGAGAGGGCACCCCCGAGCAGGGCCGCATGACCAAC
AAGATGAAGAGCACCAAAGGCGCCCTGACCTTCAGCCCCTACCTGCTGAGCCAC
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GTGATGGGCTACGGCTTCTACCACTTCGGCACCTACCCCAGCGGCTACGAGAACC
CCTTCCTGCACGCCATCAACAACGGCGGCTACACCAACACCCGCATCGAGAAGT
ACGAGGACGGCGGCGTGCTGCACGTGAGCTTCAGCTACCGCTACGAGGCCGGCC
GCGTGATCGGCGACTTCAAGGTGGTGGGCACCGGCTTCCCCGAGGACAGCGTGA
TCTTCACCGACAAGATCATCCGCAGCAACGCCACCGTGGAGCACCTGCACCCCAT
GGGCOGATAACGTGCTGGTGGOCAGCTTCGCCCGCACCTTCAGCCTGCGCGACGG
CGGCTACTACAGCTTCGTGGTGGACAGCCACATGCACTTCAAGAGCGCCATCCAC
CCCAGCATCCTGCAGAACGOGGGGCCCCATAGTTCGCCTTCCGCCGCGTGGAGGAG
CTGCACAGCAACACCGAGCTGGGCATCGTGGAGTACCAGCACGCCTTCAAGACC
CCCATCGCCTTCGCCAGATCTCGAGATATCAGCCATGGCTTCCCGCCGGCGGTGE
CGGCGCAGGATGATGGCACGCTGCCCATGTCTTGTGCCCAGGAGAGCGGGATGG
ACCGTCACCCTGCAGCCTGTGCTTCTGCTAGGATCAATGTGACCGGTGAGGGCAG
AGGAAGTCTTCTAACATGCGGTGACGTGGAGGAGAATCCCGGCCCTTCCGGTAT
GGAAGACGCCAAAAACATAAAGAAAGGCCCGGCGCCATTCTATCCGCTAGAGGA
TGGAACCGCTGGAGAGCAACTGCATAAGGCTATGAAGAGATACGCCCTGOTTCC
TGGAACAATTGCTTTTACAGATGCACATATCGAGGTGAACATCACGTACGCGGA
ATACTTCGAAATGTCCGTTCGGTTGGCAGAAGCTATGAAACGATATGGGCTGAAT
ACAAATCACAGAATCGTCGTATGCAGTGAAAACTCTCTTCAATTCTTTATGCCGG
TGTTGGGCGCGTITATTTATCGGAGTTGCAGTTGCGCCCGCGAACGACATTTATAA
TGAACGTGAATTGCTCAACAGTATGAACATTTCGCAGCCTACCGTAGTGTTTGTT
TCCAAAAAGGGGTTGCAAAAAATTTTGAACGTGCAAAAAAAATTACCAATAATC
CAGAAAATTATTATCATGOGATTCTAAAACGGATTACCAGGGATTTCAGTCGATGT
ACACGTTCGTCACATCTCATCTACCTCCCGGTTTTAATGAATACGATTTTGTACCA
GAGTCCTTTGATCGTGACAAAACAATTGCACTGATAATGAACTCCTCTGGATCTA
CTGGGTTACCTAAGGGTGTGGCCCTTCCGCATAGAACTGCCTGCGTCAGATTCTC
GCATGCCAGAGATCCTATTITTIGGCAATCAAATCATTICCGGATACTGCGATTTTA
AGTGTTGTTCCATTCCATCACGOTTTTGGAATGTTTACTACACTCGGATATTTGAT
ATGTGGATTTCGAGTCGTCTTAATGTATAGATTTGAAGAAGAGCTGTTTTTACGA
TCCCTTCAGGATTACAAAATTCAAAGTGCGTTGCTAGTACCAACCCTATITTCATT
CTTCGCCAAAAGCACTCTGATTGACAAATACGATTTATCTAATTTACACGAAATT
GCTTCTGGGGGCGCACCTCTITCGAAAGAAGTCGGGGAAGCGGTTGCAAAACGC
TTCCATCTTCCAGGGATACGACAAGGATATGGGCTCACTGAGACTACATCAGCTA
TTCTGATTACACCCGAGGGGGATGATAAACCGGGCGCGGTCGGTAAAGTTGTTCC
ATTTTTTGAAGCGAAGGTTGTGGATCTGGATACCGGGAAAACGCTGGGCGTTAAT
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CAGAGAGGCGAATTATGTGTCAGAGGACCTATGATTATGTCCGGTTATGTAAACA
ATCCGGAAGCGACCAACGCCTTGATTGACAAGGATGGATGGCTACATTCTGGAG
ACATAGCTTACTGGGACGAAGACGAACACTTCTTCATAGTTGACCGCTTGAAGTC
TTTAATTAAATAC AAAGGATACCAGGTGGCCCCCGCTGAATTGGAGTCGATATTG
TTACAACACCCCAACATCTTCGACGCGGGCGTGGCAGGTCTTCCCGACGATGACG
CCGGTGAACTTCCCGCCGCCGTTGTTGTTTTGGAGCACGGAAAGACGATGACGGA
AAAAGAGATCGTGGATTACGTCGCCAGTCAAGTAACAACCGCGAAAAAGTTGCG
CGGAGGAGTTGTGTTTGTGGACGAAGTACCGAAAGGTCTTACCGGAAAACTCGA
CGCAAGAAAAATCAGAGAGATCCTCATAAAGGCCAAGAAGGGCGGAAAGTCCA
AATTGTAA (RAES  73)

Hl Zne—s—n25
GAACGCTGACGTCATCAACCCGCTCCAAGGAATCGCGGGCCCAGTGTCACTAGG
CGGGAACACCCAGCGCGCGTGCGCCCTGGCAGGAAGATGGCTGTGAGGGACAGG
GGAGTGGCGCCCTGCAATATTTGCATGTCGCTATGTGTTCTGGGAAATCACCATA
AACGTGAAATGTCTTTGGATTTGGGAATCTTATAAGTTC TGTATGAGACCACTT
(RIES  15)

The LV-FDPS vector designed, developed and utilized in this example is graphically shown in FIG. The LV-FDPS vector was developed using the methods and materials
described herein. The following sequences were used to generate the CMV GFP T2A luciferase sequence and introduced into the therapeutic vector as described below.

CMV Jox—4—#25l
ATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGT
ATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGT
GGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATG
GGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTC
CGCCCCATTGACGCAAATGGGCGGTAGGCOGTGTACGUGTGGGAGGTTTATATAAG
CAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTT
(RIES 72)

GFP T2A L3725 ERH

ATGCCCGCCATGAAGATCGAGTGCCGCATCACCGGCACCCTGAACGGCGTGGAG
TTCGAGCTGGTGGGCGGCGGAGAGGGCACCCCCGAGCAGGGCCGCATGACCAAC
AAGATGAAGAGCACCAAAGGCGCCCTGACCTTCAGCCCCTACCTGCTGAGCCAC
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GTGATGGGCTACGGCTTCTACCACTTCGGCACCTACCCCAGCGGCTACGAGAACC
CCTTCCTGCACGCCATCAACAACGGCGGCTACACCAACACCCGCATCGAGAAGT
ACGAGGACGGCGGCGTGCTGCACGTGAGCTTCAGCTACCGCTACGAGGCCGGCC
GCGTGATCGGCGACTTCAAGGTGGTGGGCACCGGCTTCCCCGAGGACAGCGTGA
TCTTCACCGACAAGATCATCCGCAGCAACGCCACCGTGGAGCACCTGCACCCCAT
GGGCOGATAACGTGCTGGTGGOCAGCTTCGCCCGCACCTTCAGCCTGCGCGACGG
CGGCTACTACAGCTTCGTGGTGGACAGCCACATGCACTTCAAGAGCGCCATCCAC
CCCAGCATCCTGCAGAACGOGGGGCCCCATAGTTCGCCTTCCGCCGCGTGGAGGAG
CTGCACAGCAACACCGAGCTGGGCATCGTGGAGTACCAGCACGCCTTCAAGACC
CCCATCGCCTTCGCCAGATCTCGAGATATCAGCCATGGCTTCCCGCCGGCGGTGE
CGGCGCAGGATGATGGCACGCTGCCCATGTCTTGTGCCCAGGAGAGCGGGATGG
ACCGTCACCCTGCAGCCTGTGCTTCTGCTAGGATCAATGTGACCGGTGAGGGCAG
AGGAAGTCTTCTAACATGCGGTGACGTGGAGGAGAATCCCGGCCCTTCCGGTAT
GGAAGACGCCAAAAACATAAAGAAAGGCCCGGCGCCATTCTATCCGCTAGAGGA
TGGAACCGCTGGAGAGCAACTGCATAAGGCTATGAAGAGATACGCCCTGOTTCC
TGGAACAATTGCTTTTACAGATGCACATATCGAGGTGAACATCACGTACGCGGA
ATACTTCGAAATGTCCGTTCGGTTGGCAGAAGCTATGAAACGATATGGGCTGAAT
ACAAATCACAGAATCGTCGTATGCAGTGAAAACTCTCTTCAATTCTTTATGCCGG
TGTTGGGCGCGTITATTTATCGGAGTTGCAGTTGCGCCCGCGAACGACATTTATAA
TGAACGTGAATTGCTCAACAGTATGAACATTTCGCAGCCTACCGTAGTGTTTGTT
TCCAAAAAGGGGTTGCAAAAAATTTTGAACGTGCAAAAAAAATTACCAATAATC
CAGAAAATTATTATCATGOGATTCTAAAACGGATTACCAGGGATTTCAGTCGATGT
ACACGTTCGTCACATCTCATCTACCTCCCGGTTTTAATGAATACGATTTTGTACCA
GAGTCCTTTGATCGTGACAAAACAATTGCACTGATAATGAACTCCTCTGGATCTA
CTGGGTTACCTAAGGGTGTGGCCCTTCCGCATAGAACTGCCTGCGTCAGATTCTC
GCATGCCAGAGATCCTATTITTIGGCAATCAAATCATTICCGGATACTGCGATTTTA
AGTGTTGTTCCATTCCATCACGOTTTTGGAATGTTTACTACACTCGGATATTTGAT
ATGTGGATTTCGAGTCGTCTTAATGTATAGATTTGAAGAAGAGCTGTTTTTACGA
TCCCTTCAGGATTACAAAATTCAAAGTGCGTTGCTAGTACCAACCCTATITTCATT
CTTCGCCAAAAGCACTCTGATTGACAAATACGATTTATCTAATTTACACGAAATT
GCTTCTGGGGGCGCACCTCTITCGAAAGAAGTCGGGGAAGCGGTTGCAAAACGC
TTCCATCTTCCAGGGATACGACAAGGATATGGGCTCACTGAGACTACATCAGCTA
TTCTGATTACACCCGAGGGGGATGATAAACCGGGCGCGGTCGGTAAAGTTGTTCC
ATTTTTTGAAGCGAAGGTTGTGGATCTGGATACCGGGAAAACGCTGGGCGTTAAT
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CAGAGAGGCGAATTATGTGTCAGAGGACCTATGATTATGTCCGGTTATGTAAACA
ATCCGGAAGCGACCAACGCCTTGATTGACAAGGATGGATGGCTACATTCTGGAG
ACATAGCTTACTGGGACGAAGACGAACACTTCTTCATAGTTGACCGCTTGAAGTC
TTTAATTAAATAC AAAGGATACCAGGTGGCCCCCGCTGAATTGGAGTCGATATTG
TTACAACACCCCAACATCTTCGACGCGGGCGTGGCAGGTCTTCCCGACGATGACG
CCGGTGAACTTCCCGCCGCCGTTGTTGTTTTGGAGCACGGAAAGACGATGACGGA
AAAAGAGATCGTGGATTACGTCGCCAGTCAAGTAACAACCGCGAAAAAGTTGCG
CGGAGGAGTTGTGTTTGTGGACGAAGTACCGAAAGGTCTTACCGGAAAACTCGA
CGCAAGAAAAATCAGAGAGATCCTCATAAAGGCCAAGAAGGGCGGAAAGTCCA
AATTGTAA (RAES  73)

Hl Zne—s—n25
GAACGCTGACGTCATCAACCCGCTCCAAGGAATCGCGGGCCCAGTGTCACTAGG
CGGGAACACCCAGCGCGCGTGCGCCCTGGCAGGAAGATGGCTGTGAGGGACAGG
GGAGTGGCGCCCTGCAATATTTGCATGTCGCTATGTGTTCTGGGAAATCACCATA
AACGTGAAATGTCTTTGGATTTGGGAATCTTATAAGTTC TGTATGAGACCACTT
(RIES  15)

Construction of LV FDPS GFP T2A Luc:

The pGF-1 plasmid (System Biosciences) containing the CMV GFP T2A luciferase sequence was digested with Clal and KPN1 and the LV-H1-shFDPS plasmid was
digested with BstBI and Kpnl restriction enzymes (NEB). DNA was electrophoresed on a 1% agarose gel and DNA fragments were extracted using a DNA gel extraction kit
(Thermo Scientific). Two fragments were ligated using T4 DNA ligase (NEB) to transform STBL3 bacteria (Thermo Scientific). The plasmid DNA was extracted from the
bacterium using a plasmid DNA miniprep kit (Thermo Scientific), and the sequence was verified by DNA sequencing (Eurofins Genomics).

Detailed experimental protocol:

-Day 19: Confluent growth in a 175 ml flask yields 1.87 x 107 mI PC3 cells, and confluent growth in a 75 ml flask yields 7.5 x 106 m| PC3 cells.

-Day 7: Thaw PC3 cells and grow.

-Day-4: Preparation and delivery of material. PC3 cells transduced with wrench vector control and wrench-SHRNA-FDPS are prepared.

1.1.Ina 75 ml flask, add 12 pl wrench control + 8 pl polybrene to 50% confluent PC3 cells, incubate for 5 minutes, then mix with 4 ml RPMI-10 to cover the surface of the
PC3 cells.

2.2.Ina 75 ml flask, add 20 pl Wrench-FDPS + 8 pl of polybrene to 50% confluent PC3 cells, incubate for 5 minutes, then mix with 4 ml RPMI-10 to cover the surface of
the PC3 cells.

3. 3. Transducted cells are incubated at 37 ° C. for 8 hours. Add 6 ml RPMI-10 for overnight culture.

-Day-2: 75 ml transduced PC3 cells (7.5 x 106 cells of confluent) are trypsinized and transferred to a 175 ml flask.
Day 0: Preparation and delivery of materials 1. PC3 cells transduced with an 80% confluent wrench vector and PC3 cells transduced with a wrench-FDPS are separately
trypsinized and the cells are counted.

Wrench vector: 1.5 x 10 8 cells (50 x 3 x 10 /% ml) 15 flask
Wrench-FDPS: 1.5 x 10 8 cells (50x3x10 6/5 ml) 20 flasks 2. PC3 cells transduced with a wrench vector and PC3 cells transduced with a wrench-FDPS are resuspended
in RPMI without FBS to a final concentration of 3 x 10 © cells / 100 ul.
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Materials: 1) 5 ml PC3-wrench vector cells in RPMI without FBS (150 x 196 cells total), Il) 5 ml PC3-wrench-FDPS cells in RPMI without FBS (150 x 106 cells total) cell).

Day 0: Subcutaneous injection of PC3 cells. Group | (2 NOD / SCID mice): 0.15 ml PC3-wrench vector cells (0.1 mL 3 x 106 |entivector in RPMI without FBS + 0.05 mL
Matrigel) to the right of the mouse Alternatively, subcutaneously inject one of the left flanks (a total of 5 ml is sufficient for 50 mice). Group Il (3 NOD / SCID mice): 0.15

ml PC3-wrench-FDPS KD (0.1 mL 3 x 106 \yrench vector in DMEM without FBS + 0.05 mL Matrigel) of mice. Subcutaneously inoculate either the right or left flank (a total
of 5 ml is sufficient for 50 mice).

Day 8: Monitor the tumor. The tumor is palpable for the first few days after transplantation. Tumor size is determined by measuring the orthogonal diameter of the tumor

with a caliper. Tumor size is calculated by the following measurement method: tumor volume (mm 3 ) = d 2 (d = shortest diameter) x D / 2 (D = longest diameter).
Bioluminescence imaging is performed to demonstrate tumor location, size, and photon intensity as a measure of lentiviral expression of the firefly luciferase gene.

Day 14: When the tumor size reaches 200-300 mm 3, mice are injected intraperitoneally with 100 pg / ml zoledronic acid (Zol) or PBS.
Day 22: Tumor size is measured by imaging.

Effect of LV-SHRNA-FDPS with or without zoledronic acid on the growth of PC3 tumors in NOD / SCID mice. Mice are referred to as Scr (for scrambled vector controls), or
KO for LV-SHRNA-FDPS. All LVs used for this study express the bioluminescent marker firefly luciferase to allow direct visualization of transduced cells and their growth.
Bioluminescence imaging on day 8 determined the mean tumor size prior to zoledronic acid treatment (FIG. 10A). Tumor photon intensities were measured using a CCD
light capture system. The average tumor size in Scr animals was slightly larger than that found in KO animals (Fig. 10B), but the difference was not significant.

Imaging was repeated 6 days after treatment with zoledronic acid (all animals were given zoledronic acid by intraperitoneal injection). Tumor size and location in Scr
animals (FIG. 10C) were similar to previous observations, but there were significant differences in tumor size for animals in the KO group. Tumor volume was significantly
reduced in KO # 1 and KO # 3, and no tumor was present in KO # 2. A comparison of the average photon intensities for the Scr and KO groups revealed a significant
difference, with the largest changes being seen in the KO group.

These data show that LV-SHRNA-FDPS has a small but detectable effect on the growth of PC3 tumors in NOD / SCID mice. The effect was increased when combined with
a single dose of zoledronic acid, and eradication of LV-SHRNA-FDPS transduced cells was achieved in one case. Thus, luminescent transduced cells were reduced by
zoledronic acid only when LV expressed shRNA-FDPS. The reduction in tumor volume was not attributed to zoledronic acid treatment, as animals with tumors transduced
with scrambled control LV showed little or no change in tumor volume after zoledronic acid treatment.

Key to tumor reduction was the combined effect of LV-SHRNA-FDPS, which reduces the expression level of the FDPS enzyme, with zoledronic acid, which inhibits all
remaining FDPS activity. As expected, zoledronic acid was not toxic to mice and appeared to have no effect other than reducing tumor mass when combined with LV-
SHRNA-FDPS. Zoledronic acid is a safe and effective treatment in humans when given at high bolus doses or as a long-term therapy for impaired bone mineral loss such
as osteoporosis.

The disclosure of embodiments of the examples is intended to be exemplary and does not limit the scope of the invention as set forth by the following claims and their
equivalents. Although embodiments of the present invention have been described in some detail for the purpose of providing a clear understanding, it will be clear that
certain modifications and improvements may be made within the scope of the following claims. .. In the following claims, the elements and / or steps do not imply any
particular operating sequence unless expressly stated in the claims or implicitly required by the present disclosure. ..



BF &5 A BLFI

1 FDPS shRNA | GTCCTGGAGTACAATGCCATTCTCGAGAATGGCATTGTACT
Bl AL CCAGGACTTTTT

2 FDPS shRNA | GCAGGATTTCGTTCAGCACTTCTCGAGAAGTGCTGAACGA
EdF#2 AATCCTGCTTTIT

3 FDPS shRNA | GCCATGTACATGGCAGGAATTCTCGAGAATTCCTGCCATGT
Bl 5143 ACATGGCTTTIT

4 FDPS shRNA | GCAGAAGGAGGCTGAGAAAGTCTCGAGACTTTCTCAGCCT
BoFlua CCTTCTGCTTTIT

5 CD47 shRNA | GGTGAAACGATCATCGAGCCTCGAGGCTCGATGATCGTTTC
Fd1#1 ACCTTTTT

6 CD47 shRNA | GCTACTGGCCTTGGTTTAACTCGAGTTAAACCAAGGCCAGT
B2 AGCTTITIT

7 CD47 shRNA | CCTCCTTCGTCATTGCCATCTCGAGATGGCAATGACGAAGG
FH1#3 AGGTTTTT

8 CD47 shRNA | GCATGGCCCTCTTCTGATTCTCGAGAATCAGAAGAGGGCC
A 51|14 ATGCTTTTT

9 CD47 shRNA | GGTGAAACGATCATCGAGCTACTCGAGTAGCTCGATGATC
BLHUES GTTTCACCTTTTT

10 cMyc shRNA | GCTTCACCAACAGGAACTATGCTCGAGCATAGTTCCTGTTG
Fd 1|41 GTGAAGCTTTT

11 cMyc shRNA | GCGAACACACAACGTCTTGGACTCGAGTCCAAGACGTTGT
RELIED) GTGTTCGCTTTT

12 cMyc shRNA | GACATGGTGAACCAGAGTTTCCTCGAGGAAACTCTGGTTC
A543 ACCATGTCTTTTT

13 cMyc shRNA | GAGAATGTCAAGAGGCGAACACTCGAGTGTTCGCCTCTTG
AL F#4 ACATTCTCTTTTT

14 cMyc shRNA | GCTCATTTCTGAAGAGGACTTCTCGAGAAGTCCTCTTCAGA
AEIES AATGAGCTTTTT

15 HI 7 24— | GAACGCTGACGTCATCAACCCGCTCCAAGGAATCGCGGGC
o CCAGTGTCACTAGGCGGGAACACCCAGCGCGCGTGCGCCC

TGGCAGGAAGATOGGCTGTGAGGGACAGGGGAGTGGCGCCC
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TGCAATATTTGCATGTCGCTATGTGTTCTGGGAAATCACCA
TAAACGTGAAATGTCTTTGGATTITGGGAATCTTATAAGTTC
TGTATGAGACCACTT

16

Us 7o E—

yH

GAGGGCCTATITCCCATGATTICCTTCATATITGCATATACG
ATACAAGGCTGTTAGAGAGATAATIGGAATTAATTTGACT
GTAAACACAAAGATATTAGTACAAAATACGTGACGTAGAA
AGTAATAATTTCTTGGGTAGTTTGCAGTTTTAAAATTATGT
TTTAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTA
TITCGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAA
ACACC

17

TSK 70—

CTGCAGTATTTAGCATGCCCCACCCATCTGCAAGGCATTCT
GGATAGTGTCAAAACAGCCGGAAATCAAGTCCGTTITATCT
CAAACTTTAGCATITTGGGAATAAATGATATTTGCTATGCT
GGTTAAATTAGATTITAGTTAAATTTCCTGCTGAAGCTCTA
GTACGATAAGCAACTTGACCTAAGTGTAAAGTTGAGATTTC
CTTCAGGTTTATATAGCTTGTGCGCCGCCTGGCTACCTC

18

CAG i

LI

TAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATA
GCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAAT
GGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGA
CGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGG
GACTTTCCATTGACGTCAATGGGTGGACTATTTACGGTAAA
CTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGT
ACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTG
GCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTT
GGCAGTACATCTACGTATTAGTCATC

16

CAG 7 %
e B e

GCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCTTCA
CTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATT
TATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGG
GGGGGEGGGGEGECGELGCGCCAGGCGGGGLGGGGCGGEGCGA
GGGGECGEGEGECGGGHCGAGGCGGAGAGGTGCGGCGGCAGC
CAATCAGAGCGGCGCGCTCCGAAAGTTTICCTTTITATGGCGA
GGCGGCGGCOGCGGCGELCCCTATAAAAAGCGAAGCGCGC
GGCGGGLG

20

Ll 7AR S

GGAGTCGCTGCGTTGCCTTCGCCCCOGTGCCCCGCTCCGCGC

FarYararald el alal Yl el Tl alalr eyl VAN Vak . Talrarararaid i V. Yal
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CTGTAATTAGCGCTTGGTTTAATGACGGCTCGTTTCTTTTCT
GTGGCTGCGTGAAAGCCTTAAAGGGCTCCGGGAGGGCCCT
TTGTGCGGGGGOGGAGCGGCTCGGGGGGTGCGTGCGTGTAGT
GTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGG
CGGCTGTGAGCGCTGCGGGCGCGGCGCGGGGCTTTIGTGCG
CTCCGCGTGTGCGCGAGGGGAGCGCGGCCGGGGGEGGTEC
CCCGCGETGCGGGHGGGCTGCGAGGGGAACAAAGGCTGC
GTGCGGGOTGTGTGCGTGGGGGGETGAGCAGGGGGTGTGG
GCGCGOGCGGTCGOGGCTGTAACCCCCCCCTGCACCCCCCTCC
CCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGOGETC
CGTGCGGGGCGTGGCGCGGEGCTCGCCGTGCCGGGCGGEE
GGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGGGGCCGL
CTCGGGCCGGGGAGGGCTCGGGGUGAGGGGCGCGGLGGCC
CCGGAGCGCCGGCGGCTGTCGAGGCGCGGCGAGCCGCAGC
CATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACT
TCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGC
GCCGCCGCACCCCCTCTAGCGGGCGCGEECGAAGCGUETGC
GGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGT
GCGTCGCCGCGCCGCCOGTCCCCTTCTCCATCTCCAGCCTCG
GGGCTGCCGCAGGGGGACGGCTGCCTTCOGGGGGGGACGGG
GCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGG

21

HIV gag

ATGGGTGCGAGAGCGTCAGTATTAAGCGGGGGAGAATTAG
ATCGATGGGAAAAAATTICGGTTAAGGCCAGGGGGAAAGA
AAAAATATAAATTAAAACATATAGTATGGGCAAGCAGGGA
GCTAGAACGATTCGCAGTTAATCCTGGCCTGTTAGAAACAT
CAGAAGGCTGTAGACAAATACTGGGACAGCTACAACCATC
CCTTCAGACAGGATCAGAAGAACTTAGATCATTATATAAT
ACAGTAGCAACCCTCTATTGTGTGCATCAAAGGATAGAGA
TAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAG
AGCAAAACAAAAGTAAGAAAAAAGCACAGCAAGCAGCAG
CTGACACAGGACACAGCAATCAGGTCAGCCAAAATTACCC
TATAGTGCAGAACATCCAGGGGCAAATGGTACATCAGGCC
ATATCACCTAGAACTTTAAATGCATGGGTAAAAGTAGTAG
AAGAGAAGGCTTTCAGCCCAGAAGTGATACCCATGTITTC
A AT TATOCAGAACH AN CACCOOAODCAACIATFTFAAACACC
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TGTTAAAAGAGACCATCAATGAGGAAGCTGCAGAATGGGA
TAGAGTGCATCCAGTGCATGCAGGGCCTATTGCACCAGGC
CAGATGAGAGAACCAAGGGGAAGTGACATAGCAGGAACT
ACTAGTACCCTTCAGGAACAAATAGGATGGATGACACATA
ATCCACCTATCCCAGTAGGAGAAATCTATAAAAGATGGAT
AATCCTGGGATTAAATAAAATAGTAAGAATGTATAGCCCT
ACCAGCATTCTGGACATAAGACAAGGACCAAAGGAACCCT
TTAGAGACTATGTAGACCGATTCTATAAAACTCTAAGAGCC
GAGCAAGCTTCACAAGAGOGTAAAAAATTGGATCGACAGAAA
CCTTGTTGGTCCAAAATGCGAACCCAGATTGTAAGACTATT
TTAAAAGCATTGGGACCAGGAGCGACACTAGAAGAAATGA
TGACAGCATGTCAGGGAGTGGGGGGACCCGGCCATAAAGC
AAGAGTTTTGGCTGAAGCAATGAGCCAAGTAACAAATCCA
GCTACCATAATGATACAGAAAGGCAATTITAGGAACCAAA
GAAAGACTGTTAAGTGTTITCAATTGTGGCAAAGAAGGGCA
CATAGCCAAAAATTGCAGGGCCCCTAGGAAAAAGGGCTGT
TGGAAATGTGGAAAGGAAGGACACCAAATGAAAGATTGTA
CTGAGAGACAGGCTAATTTTTTAGGGAAGATCTGGCCTTCC
CACAAGGGAAGGCCAGGGAATTTTCTTCAGAGCAGACCAG
AGCCAACAGCCCCACCAGAAGAGAGCTTCAGGTTTGGGGA
AGAGACAACAACTCCCTCTCAGAAGCAGGAGCCGATAGAC
AAGGAACTGTATCCTTTAGCTTCCCTCAGATCACTCTTTGG
CAGCGACCCCTCGTCACAATAA

22

HIV Pol

ATGAATTTGCCAGGAAGATGGAAACCAAAAATGATAGGGG
GAATTGGAGGTITTATCAAAGTAGGACAGTATGATCAGAT
ACTCATAGAAATCTGCGGACATAAAGCTATAGGTACAGTA
TTAGTAGGACCTACACCTGTCAACATAATTGGAAGAAATCT
GTTGACTCAGATTGGCTGCACTTTAAATTTTCCCATTAGTC
CTATTGAGACTGTACCAGTAAAATTAAAGCCAGGAATOGGA
TGGCCCAAAAGTTAAACAATGGCCATTGACAGAAGAAAAA
ATAAAAGCATTAGTAGAAATTTGTACAGAAATGGAAAAGG
AAGGAAAAATTTCAAAAATTGGGCCTGAAAATCCATACAA
TACTCCAGTATTTGCCATAAAGAAAAAAGACAGTACTAAA
TGGAGAAAATTAGTAGATTITCAGAGAACTTAATAAGAGAA
CTOAACCATTIO TEH AT AACCTTIOAATTACHIAATAOCCACATOOT
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I GCAGGGTTAAAACAGAAAAAATCAGTAACAGTACTGGATG
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TGGGCGATGCATATTTTTCAGTTCCCTTAGATAAAGACTTC
AGGAAGTATACTGCATTTACCATACCTAGTATAAACAATG
AGACACCAGGGATTAGATATCAGTACAATGTGCTTCCACA
GGOGATGGAAAGGATCACCAGCAATATTCCAGTGTAGCATG
ACAAAMATCTTAGAGCCTTTTAGAAAACAAAATCCAGACA
TAGTCATCTATCAATACATGGATGATTTGTATGTAGGATCT
GACTTAGAAATAGGGCAGCATAGAACAAAAATAGAGGAA
CTGAGACAACATCTGTTGAGGTGGGGATTTACCACACCAG
ACAAAAAACATCAGAAAGAACCTCCATTCCTTTGGATGGG
TTATGAACTCCATCCTGATAAATGGACAGTACAGCCTATAG
TGCTGCCAGAAAAGGACAGCTGGACTGTCAATGACATACA
GAAATTAGTGGGAAAATTGAATTGGGCAAGTCAGATTTAT
GCAGGGATTAAAGTAAGGCAATTATGTAAACTTCTTAGGG
GAACCAAAGCACTAACAGAAGTAGTACCACTAACAGAAGA
AGCAGAGCTAGAACTGGCAGAAAACAGGGAGATTCTAAA
AGAACCGGTACATGGAGTGTATTATGACCCATCAAAAGAC
TTAATAGCAGAAATACAGAAGCAGGGGCAAGGCCAATGG
ACATATCAAATTTATCAAGAGCCATTTAAAAATCTGAAAA
CAGGAAAATATGCAAGAATGAAGGGTGCCCACACTAATGA
TGTGAAACAATTAACAGAGGCAGTACAAAAAATAGCCACA
GAAAGCATAGTAATATGGGGAAAGACTCCTAAATTTAAAT
TACCCATACAAAAGGAAACATGGGAAGCATGGTGGACAGA
GTATTGGCAAGCCACCTGGATTCCTGAGTGGGAGTTTIGTCA
ATACCCCTCCCTTAGTGAAGTTATGGTACCAGTTAGAGAAA
GAACCCATAATAGGAGCAGAAACTTTCTATGTAGATGGGG
CAGCCAATAGGGAAACTAAATTAGGAAAAGCAGGATATGT
AACTGACAGAGGAAGACAAAAAGTTGTCCCCCTAACGGAC
ACAACAAATCAGAAGACTGAGTTACAAGCAATTCATCTAG
CTTTGCAGGATTCGGGATTAGAAGTAAACATAGTGACAGA
CTCACAATATGCATTGGGAATCATTCAAGCACAACCAGAT
AAGAGTGAATCAGAGTTAGTCAGTCAAATAATAGAGCAGT
TAATAAAAAAGGAAAAAGTCTACCTGGCATGGGTACCAGC
ACACAAAGGAATTGGAGGAAATGAACAAGTAGATGGGTTG
GTCAGTGCTGGAATCAGGAAAGTACTA

o e

HIV Int

TT T T TAGATEH IAATACIATAAGWH OCUOCAAGIAAGIAACATIACIA
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[ AATATCACAGTAATTGGAGAGCAATGGCTAGTGATTTTAA
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CCTACCACCTGTAGTAGCAAAAGAAATAGTAGCCAGCTGT
GATAAATGTCAGCTAAAAGGGGAAGCCATGCATGGACAAG
TAGACTGTAGCCCAGGAATATGGCAGCTAGATTGTACACA
TTTAGAAGGAAAAGTTATCTTGGTAGCAGTTCATGTAGCCA
GTGGATATATAGAAGCAGAAGTAATTCCAGCAGAGACAGG
GCAAGAAACAGCATACTTCCTCTTAAAATTAGCAGGAAGA
TGGCCAGTAAAAACAGTACATACAGACAATGGCAGCAATT
TCACCAGTACTACAGTTAAGGCCGCCTGTTGGTGGGCGGG
GATCAAGCAGGAATTTGGCATTCCCTACAATCCCCAAAGTC
AAGGAGTAATAGAATCTATGAATAAAGAATTAAAGAAAAT
TATAGGACAGGTAAGAGATCAGGCTGAACATCTTAAGACA
GCAGTACAAATGGCAGTATTCATCCACAATTTTAAAAGAA
AAGGGGGGATTGGGGGGTACAGTGCAGGGGAAAGAATAG
TAGACATAATAGCAACAGACATACAAACTAAAGAATTACA
AAAACAAATTACAAAAATTCAAAATTTICGGGTTTATTACA
GGGACAGCAGAGATCCAGTTTGGAAAGGACCAGCAAAGCT
CCTCTGGAAAGOGTGAAGGGGCAGTAGTAATACAAGATAAT
AGTGACATAAAAGTAGTGCCAAGAAGAAAAGCAAAGATC
ATCAGGGATTATGGAAAACAGATGGCAGGTGATGATTGTG
TGGCAAGTAGACAGGATGAGGATTAA

24

HIV RRE

AGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGC
ACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGGCCA
GACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTG
CTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCA
CAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGC
TGTGGAAAGATACCTAAAGGATCAACAGCTCCT

03

HIV Rev

ATGGCAGGAAGAAGCGGAGACAGCGACGAAGAACTCCTC
AAGGCAGTCAGACTCATCAAGTTTCTCTATCAAAGCAACCC
ACCTCCCAATCCCGAGGGGACCCGACAGGCCCGAAGGAAT
AGAAGAAGAAGGTGGAGAGAGAGACAGAGACAGATCCAT
TCGATTAGTGAACGGATCCTTAGCACTTATCTGGGACGATC
TGCGGAGCCTGTGCCTCITCAGCTACCACCGCTTGAGAGAC
TTACTCTTGATTGTAACGAGGATTGTGGAACTICTGGGACG
CAGGGGOTGOGAAGCCCTCAAATATTGGTGGAATCTCCTA

CSAATAT T AU IACYTOACAHA AT TAAAT YA ATAC:
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AGATCTTTTTCCCTCTGCCAAAAATTATGGGGACATCATGA
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Fap gl
A

AGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTT
ATTTTCATTGCAATAGTGTGTTGGAATTTITTTGTGTCTCTCA
CTCGGAAGGACATATGGGAGGGCAAATCATTTAAAACATC
AGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGCCATA
TGCTGGCTGCCATGAACAAAGGTGGCTATAAAGAGGTCAT
CAGTATATGAAACAGCCCCCTGCTGTCCATTCCTTATTCCA
TAGAAAAGCCTTGACTTGAGGTTAGATTTTTTITATATTTTG
TTTTGTGTTATTTTTTICTITAACATCCCTAAAATTTTCCTTA
CATGTTTTACTAGCCAGATTTTTCCTCCTCTCCTGACTACTC
CCAGTCATAGCTGTCCCTCTTCTCTTATGAAGATC

27

CMV 72
- -

ACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGG
GGTCATTAGTICATAGCCCATATATGGAGTITCCGCGITACA
TAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACG
ACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATA
GTAACGCCAATAGGGACTITCCATTGACGTCAATGGGTGG
AGTATTTACGGTAAACTGCCCACTIGGCAGTACATCAAGTG
TATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGG
TAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTAT
GGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATC
GCTATTACCATGGTGATGCGGTTITTGGCAGTACATCAATGG
GCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCC
ACCCCATTGACGTCAATGGGAGTTTIGTTTTGGCACCAAAAT
CAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATT
GACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTAT
ATAAGC

28

Bt T f7 7“ o I:“

W R =

GTGAGTTTGGGGACCCTTGATTGTICTTICTTTTTCGCTATT
GTAAAATTCATGTTATATGGAGGGGGCAAAGTTTTCAGGG
TGTTGTTTAGAATGGGAAGATGTCCCTTGTATCACCATGGA
CCCTCATGATAATTTTIGTTICTTTCACTTTCTACTCTGTTGA
CAACCATTGTCTCCTCTTATTITTCTTTTCATTTTCTGTAACTT
TITCGTTAAACTTTAGCTTGCATTTGTAACGAATTTITAAAT
TCACTTTTGTITATTTGTCAGATTGTAAGTACTTITCTCTAAT
CACTTTTTTTTCAAGGCAATCAGGGTATATTATATTGTACTT
CAGCACAGTTTTAGAGAACAATTGTTATAATTAAATGATAA

CH YT A A A TATTTIE  TE MM A TATAAATTEOTEC A ST EM S YT O LA A A
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TATTCTTATTGGTAGAAACAACTACACCCTGGTCATCATCC
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TGCCTTTCTCTTTATGGTTACAATGATATACACTGTTTGAGA
TGAGGATAAAATACTCTGAGTCCAAACCGGGCCCCTCTGCT
AACCATGTTCATGCCTTCTTCTCTTTCCTACAG

29

VSV-G/VSV-
GCraghTS
DNA i F

GAATTCATGAAGTGCCTTITGTACTTAGCCTTTTTATTICATT
GGOOTGAATTGCAAGTTCACCATAGTTITITCCACACAACCA
AAAAGGAAACTGGAAAAATGTTCCTTCTAATTACCATTATT
GCCCGTCAAGCTCAGATTTAAATTGGCATAATGACTTAATA
GGCACAGCCTTACAAGTCAAAATGCCCAAGAGTCACAAGG
CTATTCAAGCAGACGUTTGGATGTGTCATGCTTCCAAATGG
GTCACTACTTGTGATTTCCGCTGGTATGGACCGAAGTATAT
AACACATTCCATCCGATCCTTCACTCCATCTGTAGAACAAT
GCAAGGAAAGCATTGAACAAACGAAACAAGGAACTTGGCT
GAATCCAGGCTTCCCTCCTCAAAGTTGTGGATATGCAACTG
TGACGGATGCCGAAGCAGTGATTGTCCAGGTGACTCCTCA
CCATGTGCTGGTTGATGAATACACAGGAGAATGGGTTGAT
TCACAGTTCATCAACGGAAAATGCAGCAATTACATATGCC
CCACTGTCCATAACTCTACAACCTGGCATICTGACTATAAG
GTCAAAGGGCTATGTGATTCTAACCTCATTTCCATGGACAT
CACCTTCTTCTCAGAGGACGGAGAGCTATCATCCCTGGGAA
AGGAGGGCACAGGGTTCAGAAGTAACTACTTTGCTTATGA
AACTGGAGGCAAGGCCTGCAAAATGCAATACTGCAAGCAT
TGGGGAGTCAGACTCCCATCAGGTGTCTGGTTCGAGATGG
CTGATAAGGATCTCTTTIGCTGCAGCCAGATICCCTGAATGC
CCAGAAGGGTCAAGTATCTCTGCTCCATCTCAGACCTCAGT
GGATGTAAGTCTAATTCAGGACGTTGAGAGGATCTTGGATT
ATTCCCTCTGCCAAGAAACCTGGAGCAAAATCAGAGCGGG
TCTTCCAATCTCTCCAGTGGATCTCAGCTATCTTGCTCCTAA
AAACCCAGGAACCGGTCCTGCTTTCACCATAATCAATGGTA
CCCTAAAATACTTTGAGACCAGATACATCAGAGTCGATATT
GCTGCTCCAATCCTCTCAAGAATGGTCGGAATGATCAGTGG
AACTACCACAGAAAGGGAACTGTGGGATGACTGGGCACCA
TATGAAGACGTGGAAATTGGACCCAATGGAGTTCTGAGGA
CCAGTTCAGGATATAAGTTTCCTTTATACATGATTGGACAT

GGTATGTTGGACTCCGATCTTCATCTTAGCTCAAAGGCTCA
CH YT YT T C  AAACATOCC TOAOCATTIOAAGACC T TTC KO AN,
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I TTCCTGATGATGAGAGTITATTTTTTGGTGATACTGGGCTA
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TCCAAAAATCCAATCGAGCTTGTAGAAGGTTGGTTCAGTA
GTTGGAAAAGCTCTATTGCCTCTTTTTTCTITATCATAGGGT
TAATCATTGGACTATTCTTGGTICTCCGAGTTGGTATCCATC
TTTGCATTAAATTAAAGCACACCAAGAAAAGACAGATTTA
TACAGACATAGAGATGAGAATTC

30 ol & L AGATCTTTTTCCCTCTGCCAAAAATTATGGGGACATCATGA
saprgty | AGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTT
A ATTTTCATTGCAATAGTGTGTTGGAATTTTTITGTGTCTCTCA
CTCGGAAGGACATATGGUGAGGGCAAATCATTTAAAACATC
AGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGCCCAT
ATGCTGGCTGCCATCGAACAAAGGTTGGCTATAAAGAGGTC
ATCAGTATATGAAACAGCCCCCTGCTGTCCATTICCTTATTIC
CATAGAAAAGCCTTGACTTGAGGTTAGATTITITTTATATT
TIGTTTIGTGTITATTTTTITCTITAACATCCCTAAAATTITCC
TTACATGTTTTACTAGCCAGATTTTTCCTCCTCTCCTGACTA
CTCCCAGTCATAGCTGTCCCTCTTCTCTTATGGAGATC
31 T s TAAGCAGAATTCATGAATTTGCCAGGAAGAT
32 TG A CCATACAATGAATGGACACTAGGCGGCCGCACGAAT
33 Gag, Pol. 1 | GAATTCATGAATTTGCCAGGAAGATGGAAACCAAAAATGA
75— | TAGGGGGAATTGGAGGTTTTATCAAAGTAAGACAGTATGA
D TCAGATACTCATAGAAATCTGCGGACATAAAGCTATAGGT

ACAGTATTAGTAGGACCTACACCTGTCAACATAATTGGAA
GAAATCTGTTGACTCAGATTGGCTGCACTTTAAATTTTICCC
ATTAGTCCTATTGAGACTGTACCAGTAAAATTAAAGCCAG
GAATGGATGGCCCAAAAGTTAAACAATGGCCATTGACAGA
AGAAAAAATAAAAGCATTAGTAGAAATTTGTACAGAAATG
GAAAAGGAAGGAAAAATTITCAAAAATTIGGGCCTGAAAATC
CATACAATACTCCAGTATTITGCCATAAAGAAAAAAGACAG
TACTAAATGGAGAAAATTAGTAGATTTCAGAGAACTTAAT
AAGAGAACTCAAGATTTCTGGGAAGTTCAATTAGGAATAC
CACATCCTGCAGGGTTAAAACAGAAAAAATCAGTAACAGT
ACTGGATGTGGGCGATGCATATTTTTCAGTTCCCTTAGATA
AAGACTTCAGGAAGTATACTGCATTTACCATACCTAGTATA
AACAATGAGACACCAGGGATTAGATATCAGTACAATGTGC
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TICCACAGGUGATOUGAAAGUATCACCAGUCAALATICCAG TG
TAGCATGACAAAAATCTTAGAGCCTTTTAGAAAACAAAAT
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CCAGACATAGTCATCTATCAATACATGGATGATTTGTATGT
AGGATCTGACTTAGAAATAGGGCAGCATAGAACAAAAATA
GAGGAACTGAGACAACATCTGTTGAGGTGGGGATTTACCA
CACCAGACAAAAAACATCAGAAAGAACCTCCATTCCTITG
GATGGGTTATGAACTCCATCCTGATAAATGGACAGTACAG
CCTATAGTGCTGCCAGAAAAGGACAGCTGGACTGTCAATG
ACATACAGAAATTAGTGGGAAAATTGAATTGGGCAAGTCA
GATTTATGCAGGGATTAAAGTAAGGCAATTATGTAAACTTC
TTAGGGGAACCAAAGCACTAACAGAAGTAGTACCACTAAC
AGAAGAAGCAGAGCTAGAACTGGCAGAAAACAGGGAGAT
TCTAAAAGAACCGGTACATGGAGTGTATTATGACCCATCA
AAAGACTTAATAGCAGAAATACAGAAGCAGGGGCAAGGC
CAATGGACATATCAAATTTATCAAGAGCCATTTAAAAATCT
GAAAACAGGAAAGTATGCAAGAATGAAGGGTGCCCACACT
AATGATGTGAAACAATTAACAGAGGCAGTACAAAAAATAG
CCACAGAAAGCATAGTAATATGGGGAAAGACTCCTAAATT
TAAATTACCCATACAAAAGCGAAACATGGGAAGCATGGTGG
ACAGAGTATTGGCAAGCCACCTGGATICCTGAGTGGGAGT
TTGTCAATACCCCTCCCTTAGTGAAGTTATGGTACCAGTTA
GAGAAAGAACCCATAATAGGAGCAGAAACTTTCTATGTAG
ATGGGGCAGCCAATAGGGAAACTAAATTAGGAAAAGCAG
GATATGTAACTGACAGAGGAAGACAAAAAGTTGTCCCCCT
AACGGACACAACAAATCAGAAGACTGAGTTACAAGCAATT
CATCTAGCTTTGCAGGATTCGGGATTAGAAGTAAACATAGT
GACAGACTCACAATATGCATTGGGAATCATICAAGCACAA
CCAGATAAGAGTGAATCAGAGTTAGTCAGTCAAATAATAG
AGCAGTTAATAAAAAAGGAAAAAGTCTACCTGGCATGGGT
ACCAGCACACAAAGGAATTGGAGGAAATGAACAAGTAGA
TAAATTGGTCAGTGCTGGAATCAGGAAAGTACTATTTTITAG
ATGGAATAGATAAGGCCCAAGAAGAACATGAGAAATATCA
CAGTAATTGGAGAGCAATGGCTAGTGATTTTAACCTACCAC
CTGTAGTAGCAAAAGAAATAGTAGCCAGCTGTGATAAATG
TCAGCTAAAAGGGGAAGCCATGCATGGACAAGTAGACTGT

AGCCCAGGAATATGGCAGCTAGATTIGTACACATITAGAAG
(G AAAAGT TATOTT (YT ACH AT TOC AT TAGGC O ACYT(IIATAT
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[ ATAGAAGCAGAAGTAATTCCAGCAGAGACAGGGCAAGAA
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ACAGCATACTTCCTCTTAAAATTAGCAGGAAGATGGCCAG
TAAAAACAGTACATACAGACAATGGCAGCAATTTCACCAG
TACTACAGTTAAGGCCGCCTGTTGGTGGGCGGGGATCAAG
CAGGAATTTGGCATTCCCTACAATCCCCAAAGTCAAGGAG
TAATAGAATCTATGAATAAAGAATTAAAGAAAATTATAGG
ACAGGTAAGAGATCAGGCTGAACATCTTAAGACAGCAGTA
CAAATGGCAGTATTCATCCACAATTTTAAAAGAAAAGGGG
GGATTGGGGGGTACAGTGCAGGGGAAAGAATAGTAGACAT
AATAGCAACAGACATACAAACTAAAGAATTACAAAAACAA
ATTACAAAAATTCAAAATTTTCGGGTTTATTACAGGGACAG
CAGAGATCCAGTTTGGAAAGGACCAGCAAAGCTCCTCTGG
AAAGGTGAAGGGGCAGTAGTAATACAAGATAATAGTGACA
TAAAAGTAGTGCCAAGAAGAAAAGCAAAGATCATCAGGG
ATTATGGAAAACAGATGGCAGGTGATGATTGTGTGGCAAG
TAGACAGGATGAGGATTAA

34

Rev. RRE.
48 LR
N_=F e

yRY ARE

HT 5 DNA
i H

TCTAGAATGGCAGGAAGAAGCGGAGACAGCGACGAAGAG
CTCATCAGAACAGTCAGACTCATCAAGCTTCTCTATCAAAG
CAACCCACCTCCCAATCCCGAGGGGACCCGACAGGCCCGA
AGGAATAGAAGAAGAAGGTGGAGAGAGAGACAGAGACAG
ATCCATTCGATTAGTGAACGGATCCTTGGCACTTATCTGGG
ACGATCTGCGGAGCCTGTGCCTCTTCAGCTACCACCGCTTG
AGAGACTTACTCTTGATIGTAACGAGGATTGTGGAACTTCT
GGOGACGCAGGGGGTGGGAAGCCCTCAAATATTGGTGGAAT
CTCCTACAATATTGGAGTCAGGAGCTAAAGAATAGAGGAG
CTTTGTTCCTTGGGTTCTIGGGAGCAGCAGGAAGCACTATG
GGCGCAGCGTCAATGACGCTGACGGTACAGGCCAGACAAT
TATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGG
GCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTG
GGUGCATCAAGCAGCTCCAGGCAAGAATCCTGGCTGTOGAA
AGATACCTAAAGGATCAACAGCTCCTAGATCTTTTTCCCTC
TGCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCAT
CTGACTTCTGGCTAATAAAGGAAATTTATTTTCATTGCAAT
AGTGTGTTGGAATTITTTGTGTCTCTCACTCGGAAGGACAT
ATGGGAGGGCAAATCATTTAAAACATCAGAATGAGTATTT
(H YT T TAGAGITTICHA YO A ACATATYN O OCATATCHN ' " TCH YO TEHNOCAT
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[ GAACAAAGGTGGCTATAAAGAGGTCATCAGTATATGAAAC
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AGCCCCCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTG
ACTTGAGGTTAGATTTTTTTTATATTTTGTTTTIGTGTTATTTT
TTTCTTTAACATCCCTAAAATTITTCCTTACATGTTTTACTAG
CCAGATTTTITCCTCCTCTCCTGACTACTCCCAGTCATAGCTG
TCCCTCTTCTCTTATGAAGATCCCTCGACCTGCAGCCCAAG
CTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATT
GTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAG
CATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAA
CTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTC
GGGAAACCTOTCOGTGCCAGCGGATCCOGCATCTCAATTAGTC
AGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCC
TAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGA
CTAATTTTTTITATTTATGCAGAGGCCGAGGCCGCCTCGGC
CTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTITTGGAG
GCCTAGGCTTITGCAAAAAGCTAACTTGTTTATTGCAGCTT
ATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCAC
AAATAAAGCATTITTTTCACTGCATTCTAGTTGTGGTTTGIC
CAAACTCATCAATGTATCITATCAGCGGCCGCCCCGGE

CAG = 72
S =
Sl
o R A
4 % DNA
W R

ACGCGTTAGTTATTAATAGTAATCAATTACGGGGTCATTAG
TICATAGCCCATATATGGAGTTCCGCGTTACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGLC
CATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCA
ATAGGGACTTTCCATTCGACGTCAATGGGTGGACTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGC
CAAGTACGCCCCCTATIGACGTCAATGACGGTAAATGGCC
CGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTC
CTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACC
ATGGUGTCGAGUGTGAGCCCCACGTTCTGCTTCACTCTCCCCA
TCTCCCCCCCCTCCCCACCCCCAATTTITGTATTTATTTATTT
TTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGEGGGE
GGCGCGCGCCAGGCGGGGCGGGGCGGGGCGAGGGGCGGG
GCGGGGCGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGA
GCGGCGCGCTCCGAAAGTTITCCTITTATGGCGAGGCGGCG

GCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCGGLGAGL
T AT O T ST TTCHO O T T L YT e OO 1T O ey
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CTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGG
GCTGTAATTAGCGCTTGGTTTAATGACGGCTCGTTICTTTTC
TGTGGCTGCGTGAAAGCCTTAAAGGGCTCCGGGAGGGCCC
TTTGTGCGGGGGGGAGCGGCTCGGGOGGTGCGTGCGTOTG
TGTGTGCGTGGGGAGCGLCCGCGTGCGGCCCGCGCTGCCCG
GCGGCTGTGAGCGCTGCGGGCGCGGCGCGGGGCTTTGTGC
GCTCCGCGTGTGCGCGAGGGGAGCGCGGCCGGGGGEGGTG
CCCCGCGGETGCGGGGGOGCTGCGAGGGGAACAAAGGCTGC
GTGCGGGGTGTGTGCOGTGGGGGGGTGAGCAGGGGGTGTGG
GCGCGGCGOTCGOGOCTOGTAACCCCCCCCTGCACCCCCCTCC
CCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTC
CGTGCGGGGCGTGGCGCGGGGCTCGCCGTGCCGGGCGGEE
GGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGGGECCGT
CTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGELCGEGECGGEC
CCGGAGCGCCGGCOEGCTGTCGAGGCGCGGCGAGCCGCAGC
CATTGCCTTITATGGTAATCGTGCGAGAGGGCGCAGGGACT
TCCTITGTCCCAAATCTGGCGGAGCCOAAATCTGGGAGGC
GCCGCCGCACCCCCTCTAGCGGGCGCGGGUGAAGCGGTGC
GGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGT
GCGTCGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCG
GGGCTGCCGCAGGGGGACGGCTGCCTTCOGGGGGGGACGGG
GCAGGGCGGGOGTTCGGCTTCTGGCGTGTGACCGGCGGGAA
TIC

36

RSV 7o & —
—k LR
HIV Rev

CAATTGCGATGTACGGGCCAGATATACGCGTATCTGAGGG
GACTAGGGTGTOTITAGGCGAAAAGCGGGGCTTCGETTOT
ACGCGGTTAGGAGTCCCCTCAGGATATAGTAGTTTCGCTTT
TGCATAGGGAGGGGGAAATGTAGTCTTATGCAATACACTT
GTAGTCTTGCAACATGGTAACGATGAGTTAGCAACATGCCT
TACAAGGAGAGAAAAAGCACCGTGCATGCCGATTGGTGGA
AGTAAGGTGGTACGATCGTGCCTTATTAGGAAGGCAACAG
ACAGGTCTGACATGGATTGGACGAACCACTGAATTCCGCA
TTGCAGAGATAATTGTATITAAGTGCCTAGCTCGATACAAT
AAACGCCATTTGACCATTCACCACATTGGTGTGCACCTCCA

AGCTCGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGA
CEH O ATOOCACCYC T (YT TTTIACCTOOATACIAAGAOCACCCH WA
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[ CCGATCCAGCCTCCCCTCGAAGCTAGCGATTAGGCATCTCC



https://patentimages.storage.googleapis.com/e2/15/b3/cab150eeba5808/0007017247000027.png
https://patentimages.storage.googleapis.com/e2/15/b3/cab150eeba5808/0007017247000027.png

TATGGCAGGAAGAAGCGGAGACAGCGACGAAGAACTCCTC
AAGGCAGTCAGACTCATCAAGTTTCTCTATCAAAGCAACCC
ACCTCCCAATCCCGAGGGGACCCGACAGGCCCGAAGGAAT
AGAAGAAGAAGGTGGAGAGAGAGACAGAGACAGATCCAT
TCOGATTAGTGAACGGATCCTTAGCACTTATCTGGGACGATC
TGCGGAGCCTGTGCCTCTTCAGCTACCACCGCTTGAGAGAC
TTACTCTTGATTGTAACGAGGATTGTGGAACTTCTGGGACG
CAGGGGGTGOGAAGCCCTCAAATATTGGTGGAATCTCCTA
CAATATTGGAGTCAGGAGCTAAAGAATAGTCTAGA

HWREET-17
JL7 7 (EF1-
FTT ey

o A

CCGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAG
TGATGTCGTGTACTGGCTCCGCCTTITTCCCGAGGGTGGGG
GAGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTT
TITCGCAACGGGTTTGCCGCCAGAACACAGGTAAGTGCCG
TGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGC
CCTTGCGTGCCTTGAATTACTTCCACGCCCCTGGCTGCAGT
ACGTGATTCTTGATCCCGAGCTTCGGGTTGGAAGTGGGTGG
GAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCG
TGCTTGAGTTGAGGCCTGGCCTGGGCGCTGGGGCCGCCGC
GTGCGAATCTGGTGGCACCTTCGCGCCTGTCTCGCTGCTTT
CGATAAGTCTCTAGCCATTITAAAATTTTTGATGACCTGCTG
CGACGCTTTITITTCTGGCAAGATAGTCTIGTAAATGCGGGC
CAAGATCTGCACACTGGTATTITCGGTTITTTGGGGCCGCGGE
CGGCGACGGOGCCCOGTGCGTCCCAGCGCACATGTTCGGCG
AGGCGGGGCCTGCGAGCGCGGCCACCGAGAATCGGACGG
GGOTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCCTGOCCT
CGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTG
GCCCGGTCGGCACCAGTTGCGTGAGCGGAAAGATGGCCGC
TTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCG
GCGCTCGGOGAGAGCGGGCGGGTGAGTCACCCACACAAAGG
AAAAGGGCCTTTCCGTCCTCAGCCGTCGCTTCATGTGACTC
CACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCT
CGAGCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGG
GTTTTATGCGATGGAGTITCCCCACACTGAGTGGGTGGAGA

CTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTICTCCTTG
(vAATT I (N COTT T T I (G ACYT T EEH AT TTCAYTTOATECOTOANAGY
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[ CCTCAGACAGTGGTTCAAAGTTTTITTICTICCATTTCAGGTG



https://patentimages.storage.googleapis.com/4e/db/02/1e2f2cf91cfafa/0007017247000028.png
https://patentimages.storage.googleapis.com/4e/db/02/1e2f2cf91cfafa/0007017247000028.png

TCGTGA

38

GGGGTTGGGGTTGCGCCTTTICCAAGGCAGCCCTGGGTTITG
CGCAGGGACGCGGCTGCTCTGGGCGTGGTTCCGGGAAACG
CAGCGGCGCCGACCCTGGGTCTCGCACATICTTICACGTCCG
TTCGCAGCGTCACCCGGATCTTCGCCGCTACCCTTGTGGGC
CCCCCGGCGACGCTTCCTGCTCCGCCCCTAAGTCGGGAAGG
TTCCTTGCGGTTCGCGGCGTGCCGGACGTGACAAACGGAA
GCCGCACGTCTCACTAGTACCCTCGCAGACGGACAGCGCC
AGUGGAGCAATGGCAGCGCGCCGACCGCOGATGOGOCTOTGGC
CAATAGCGGCTGCTCAGCAGGGCGCGCCGAGAGCAGCGGC
CGGGAAGGGGCGGTGCGGGAGGCGGGGTGTGOGGCGGTA
GTGTGGGCCCTGTTCCTGCCCGCGCGGTGTTCCGCATTCTG
CAAGCCTCCGGAGCGCACGTCGGCAGTCGGCTCCCTCGTTG
ACCGAATCACCGACCTCTCTCCCCAG

Facs ot S
PGK
F Bty
UbC

GCGCCGGGTTTTGGCGCCTCCCGCGGGCGCCCCCCTCCTCA
CGGCGAGCGCTGCCACGTCAGACGAAGGGCGCAGGAGCGT
TCCTGATCCTTCCGCCCGGACGUTCAGGACAGCGGCCCGCT
GCTCATAAGACTCGGCCTTAGAACCCCAGTATCAGCAGAA
GGACATTTTAGGACGGGACTTGGGTGACTCTAGGGCACTG
GTTTTCTTTCCAGAGAGCGGAACAGGCGAGGAAAAGTAGT
CCCTTCTCGGCGATTCTGCGGAGGGATCTCCGTGGGGCGGT
GAACGCCGATGATTATATAAGGACGCGCCGGGTGTGGCAC
AGCTAGTTCCGTCGCAGCCGGGATTTGGGTCGCGGTTICTTG
TITGTGGATCGCTGTGATCGTCACTTGGTGAGTTGCGGGCT
GCTGGGCTGGCCGGGGCTTTCGTGGCCGCCGGGCCGLTCG
GTGGGACGGAAGCGTGTGGAGAGACCGCCAAGGGCTGTAG
TCTGGGTCCGCGAGCAAGGTTGCCCTGAACTGGGGGTTGG
GGGGAGCGCACAAAATGGCGGCTGTTCCCGAGTCTTGAAT
GGAAGACGCTTGTAAGGCGGGUCTGTGAGGTCGTTGAAACA
AGGTGGGGGGCATGGTGGGCGGCAAGAACCCAAGGTCTTIG
AGGCCTTCGCTAATGCGGGAAAGCTCTTATTCGGGTGAGAT
GGGCTGGGGCACCATCTGGGGACCCTGACGTGAAGTTTGT
CACTGACTGGAGAACTCGGGTTTGTCGTCTGGTTGCGGGGG
CGGCAGTTATGCGGTGCCGTTGGGCAGTGCACCCGTACCTT

TN N A T T T T E YT yT e yTEC N ST EAACH YT ACCC YT T YT
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GTGCGGTAGGCTTTTICTCCGTCGCAGGACGCAGGGTTICGGE
CCTAGGGTAGGCTCTCCTGAATCGACAGGCGCCGGACCTCT
GGTGAGGGGAGGGATAAGTGAGGCGTCAGTTITCTTTGGTC
GGTTTTATGTACCTATCTTCTTAAGTAGCTGAAGCTCCGGT
TTTGAACTATGCGCTCGGGGTTGGCGAGTGTGTTTTGTGAA
GTTTTTTAGGCACCTTTTGAAATGTAATCATTTGGGTCAAT
ATGTAATTTTCAGTGTTAGACTAGTAAA

40

R A 8V40

GTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCA
TCACAAATTICACAAATAAAGCATTTTTTTCACTGCATTCT
AGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCA

41

U A bGH

GACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTC
CCCCGTGCCTITCCTTGACCCTGGAAGGTGCCACTCCCACTG
TCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTG
AGTAGGTGTCATTCTATTCTGGGGOGGTGGGGETGGGGCAGG
ACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATG
CTGGGGATGCGGTGGGCTCTATGG

42

el —

’

RID114

ATGAAACTCCCAACAGGAATGOGTCATTTTATGTAGCCTAAT
AATAGTTCGGGCAGGGTTTGACGACCCCCGCAAGGCTATC
GCATTAGTACAAAAACAACATGGTAAACCATGCGAATGCA
GCGGAGGGCAGGTATCCGAGGCCCCACCGAACTCCATCCA
ACAGOGTAACTTGCCCAGGCAAGACGGCCTACTTAATGACC
AACCAAAAATGCAAATGCAGAGTCACTCCAAAAAATCTCA
CCCCTAGCGGUGGOGAGAACTCCAGAACTGCCCCTGTAACAC
TTTCCAGGACTCGATGCACAGTTCTTGTTATACTGAATACC
GGCAATGCAGGGCGAATAATAAGACATACTACACGGCCAC
CTTGCTTAAAATACGGTCTGGGAGCCTCAACGAGGTACAG
ATATTACAAAACCCCAATCAGCTCCTACAGTCCCCTTGTAG
GGGCTCTATAAATCAGCCCGTTTGCTGGAGTGCCACAGCCC
CCATCCATATCTCCGATGGTGGAGGACCCCTCGATACTAAG
AGAGTGTGGACAGTCCAAAAAAGGCTAGAACAAATTCATA
AGGCTATGCATCCTGAACTTCAATACCACCCCTTAGCCCTG
CCCAAAGTCAGAGATGACCTTAGCCTTGATGCACGGACTTT
TGATATCCTGAATACCACTTTITAGGTTACTCCAGATGTCCA
ATTTTAGCCTTGCCCAAGATTGTTGGCTCTGTTTAAAACTA

YT AT AT YIS AT ACC AT YT A A
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TTATACCTCCCCTCTTGGTTCAACCGATGCAGTTCTCCAACT
CGTCCTGTTTATCTTCCCCTTTCATTAACGATACGGAACAA
ATAGACTTAGGTGCAGTCACCTTTACTAACTGCACCTCTGT
AGCCAATGTCAGTAGTCCTTTATGTGCCCTAAACGGGTCAG
TCTTCCTCTGTGGAAATAACATGGCATACACCTATTTACCC
CAAAACTGGACAGGACTTTGCGTCCAAGCCTCCCTCCTCCC
CGACATTGACATCATCCCGGGGGATGAGCCAGTCCCCATTC
CTGCCATTGATCATTATATACATAGACCTAAACGAGCTGTA
CAGTTCATCCCTTTACTAGCTGGACTGGGAATCACCGCAGC
ATTCACCACCGGAGCTACAGGCCTAGGTGTCTCCGTCACCC
AGTATACAAAATTATCCCATCAGTTAATATCTGATGTCCAA
GTCTTATCCGGTACCATACAAGATTTACAAGACCAGGTAG
ACTCGTTAGCTGAAGTAGTTCTCCAAAATAGGAGGGGACT
GGACCTACTAACGGCAGAACAAGGAGGAATTTGTTTAGCC
TTACAAGAAAAATGCTGTTITITATGCTAACAAGTCAGGAAT
TGTGAGAAACAAAATAAGAACCCTACAAGAAGAATTACAA
AAACGCAGGGAAAGCCTGGCATCCAACCCTCTCTGGACCG
GGCTGCAGGGCTTTCTTCCGTACCTCCTACCTCTCCTGGGA
CCCCTACTCACCCTCCTACTCATACTAACCATTGGGCCATG
CGTTTTCAATCGATTGGTCCAATTTGTTAAAGACAGGATCT
CAGTGGTCCAGGCTCTGGTTTTGACTCAGCAATATCACCAG
CTAAAACCCATAGAGTACGAGCCATGA

43

mgrrEm—gy

GALV

ATGCTTCTCACCTCAAGCCCGCACCACCTICGGCACCAGAT
GAGTCCTGGGAGCTGGAAAAGACTGATCATCCTCTTAAGC
TGCGTATTCGGAGACGGCAAAACGAGTCTGCAGAATAAGA
ACCCCCACCAGCCTGTGACCCTCACCTGGCAGGTACTGTCC
CAAACTGGGGACGTTIGTCTGGGACAAAAAGGCAGTCCAGC
CCCTTTGGACTTGGTGGCCCTCTCTTACACCTGATGTATGT
GCCCTGGCGGCCGOTCTTCGAGTCCTGGGATATCCCGGGATC
CGATGTATCGTCCTCTAAAAGAGTTAGACCTCCTGATTCAG
ACTATACTGCCGCTTATAAGCAAATCACCTGGGGAGCCAT
AGGGTGCAGCTACCCTCGGGCTAGGACCAGGATGGCAAAT
TCCCCCTTCTACGTGTGTCCCCGAGCTGGCCGAACCCATTC

AGAAGCTAGGAGGTGTGGGGGGCTAGAATCCCTATACTGT
AAACIAATEH AT (YT AALIAT T OAC CH Y TACCGIYTTEATTI OO,
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I AACCCAAGTCCTCATGGGACCTCATAACTGTAAAATGGGA
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CCAAAATGTGAAATGGGAGCAAAAATTTCAAAAGTGTGAA
CAAACCGGCTGGTGTAACCCCCTCAAGATAGACTTCACAG
AAAAAGGAAAACTCTCCAGAGATTGGATAACGGAAAAAA
CCTGGGAATTAAGGTTCTATGTATATGGACACCCAGGCATA
CAGTTGACTATCCGCTTAGAGGTCACTAACATGCCGGTTGT
GGCAGTGGGCCCAGACCCTGTCCTTGCGGAACAGGGACCT
CCTAGCAAGCCCCTCACTCTCCCTCTCTCCCCACGGAAAGC
GCCGCCCACCCCTCTACCCCCGGCGGCTAGTGAGCAAACC
CCTGCGGTGCATGGAGAAACTGTTACCCTAAACTCTCCGCC
TCCCACCAGTGGCGACCGACTCTTTGGCCTTGTGCAGGGGE
CCTTCCTAACCTTGAATGCTACCAACCCAGGGGCCACTAAG
TCTTGCTGGCTCTGTITGGGCATGAGCCCCCCTTATTATGA
AGGGATAGCCTCTTCAGGAGAGGTCGCTTATACCTCCAACC
ATACCCGATGCCACTGGGGGGCCCAAGGAAAGCTTACCCT
CACTGAGGTCTCCGGACTCGGGTCATGCATAGGGAAGGTG
CCTCTTACCCATCAACATCTTTIGCAACCAGACCTTACCCAT
CAATTCCTCTAAAAACCATCAGTATCTIGCTCCCCTCAAACC
ATAGCTGGTGGGCCTGCAGCACTGGCCTCACCCCCTGCCTC
TCCACCTCAGTTTTTAATCAGTCTAAAGACTTCTGTGTCCA
GGTCCAGCTGATCCCCCGCATCTATTACCATTCTGAAGAAA
CCTTGTTACAAGCCTATGACAAATCACCCCCCAGGTTTAAA
AGAGAGCCTGCCTCACTTACCCTAGCTGTCTTCCTGGGGTT
AGGGATTGCGGCAGGTATAGGTACTGGCTCAACCGCCCTA
ATTAAAGGGCCCATAGACCTCCAGCAAGGCCTAACCAGCC
TCCAAATCGCCATTGACGCTGACCTCCGGGCCCTTCAGGAC
TCAATCAGCAAGCTAGAGGACTCACTGACTICCCTATCTGA
GGTAGTACTCCAAAATAGGAGAGGCCTTGACTTACTATTCC
TTAAAGAAGGAGGCCTCTGCGCGGCCCTAAAAGAAGAGTG
CTGTTTTTATGTAGACCACTCAGGTGCAGTACGAGACTCCA
TGAAAAAACTTAAAGAAAGACTAGATAAAAGACAGTTAGA
GCGCCAGAAAAACCAAAACTGGTATGAAGGGTGGTTCAAT
AACTCCCCTTGGTTTACTACCCTACTATCAACCATCGCTGG
GCCCCTATTGCTCCTCCTTTTGTTACTCACTCTTGGGCCCTG
CATCATCAATAAATTAATCCAATTICATCAATGATAGGATAA
(T O AGYTOAAAATTT T AGTOCOTTAGGACAGAAATATCAGACOC
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[ CTAGATAACGAGGAAAACCTITAA
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44

e

FUG

ATGGTICCGCAGGTTCTTTTIGTITGTACTCCTTCTGGGTTTT
TCGTTGTGTTTCGGGAAGTTCCCCATTTACACGATACCAGA
CGAACTTGGTCCCTGGAGCCCTATTGACATACACCATCTCA
GCTGTCCAAATAACCTGGTTGTGGAGGATGAAGGATGTAC
CAACCTGTCCGAGTTCTCCTACATGGAACTCAAAGTGGGAT
ACATCTCAGCCATCAAAGTGAACGGGTTCACTTGCACAGG
TGTTGTGACAGAGGCAGAGACCTACACCAACTTTGTTGGTT
ATGTCACAACCACATTCAAGAGAAAGCATTTCCGCCCCAC
CCCAGACGCATGTAGAGCCGCGTATAACTGGAAGATGGCC
GGTGACCCCAGATATGAAGAGTCCCTACACAATCCATACC
CCGACTACCACTGGCTTCGAACTGTAAGAACCACCAAAGA
GTCCCTCATTATCATATCCCCAAGTGTGACAGATTTGGACC
CATATGACAAATCCCTTCACTCAAGGGTCTTCCCTGGCGGA
AAGTGCTCAGGAATAACGGTGTCCTCTACCTACTGCTCAAC
TAACCATGATTACACCATITGGATGCCCGAGAATCCGAGA
CCAAGGACACCTTGTGACATITITACCAATAGCAGAGGGA
AGAGAGCATCCAACGGGAACAAGACTTGCGGCTTTGTGGA
TGAAAGAGGCCTGTATAAGTCTCTAAAAGGAGCATGCAGG
CTCAAGTTATGTGGAGTTCTTGGACTTAGACTTATGGATGG
AACATGGOGTCGCGATGCAAACATCAGATGAGACCAAATGG
TGCCCTCCAGATCAGTTGGTGAATTTGCACGACTTTCGCTC
AGACGAGATCGAGCATCTCGTTGTGGAGGAGTTAGTTAAG
AAAAGAGAGGAATGTCTGGATGCATTAGAGTCCATCATGA
CCACCAAGTCAGTAAGTITCAGACGTCTCAGTCACCTGAGA
AAACTTGTCCCAGGGTTTGGAAAAGCATATACCATATTCAA
CAAAACCTTGATGGAGGCTGATGCTCACTACAAGTCAGTC
CGGACCTGGAATGAGATCATCCCCTCAAAAGGGTOTITGA
AAGTTGGAGGAAGGTGCCATCCTCATGTGAACGGGGTGTT
TTTCAATGGTATAATATTAGGGCCTGACGACCATGTCCTAA
TCCCAGAGATGCAATCATCCCTCCTCCAGCAACATATGGAG
TTGTTGGAATCTTCAGTTATCCCCCTGATGCACCCCCTGGC
AGACCCTTCTACAGTTTTCAAAGAAGGTGATGAGGCTGAG
GATTTTIGTTGAAGTTCACCTCCCCGATGTGTACAAACAGAT

CTCAGGGGTTGACCTGGGTCTCCCGAACTGGGGAAAGTAT
(G TATITGAT(IACT(GGOACH A H A O ATATTCH OO THATGTTIAT
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[ ATTTTCCCTAATGACATGGTGCAGAGTTGGTATCCATCTTT
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GCATTAAATTAAAGCACACCAAGAAAAGACAGATTTATAC
AGACATAGAGATGAACCGACTTGGAAAGTAA

I e sg—

LCMV

ATGGGTCAGATTGTGACAATGTTTGAGGCTCTGCCTCACAT
CATCGATGAGGTGATCAACATTGTCATTATTIGTGCTTATCG
TGATCACGGGTATCAAGGCTGTCTACAATTTTGCCACCTGT
GGGATATITCGCATTGATCAGTTTCCTACTTCTGGCTGGCAG
GTCCTGTGGCATGTACGGTCTTAAGGGACCCGACATTTACA
AAGGAGTTTACCAATTTAAGTCAGTGGAGTTTGATATGTCA
CATCTGAACCTGACCATGCCCAACGCATGTTCAGCCAACA
ACTCCCACCATTACATCAGTATGGGGACTTCTGGACTAGAA
TIGACCTTCACCAATGATTCCATCATCAGTCACAACTTITTG
CAATCTGACCTCTGCCTTCAACAAAAAGACCTTTGACCACA
CACTCATGAGTATAGTITCGAGCCTACACCTCAGTATCAGA
GGOGAACTCCAACTATAAGGCAGTATCCTGCGACTTCAACA
ATGGCATAACCATCCAATACAACTTGACATTCTCAGATCGA
CAAAGTGCTCAGAGCCAGTGTAGAACCTTCAGAGGTAGAG
TCCTAGATATGTTTAGAACTGCCTTCGGGGGGAAATACATG
AGGAGTGGCTGGOGGCTGGACAGGCTCAGATGGCAAGACCA
CCTGGTGTAGCCAGACGAGTTACCAATACCTGATTATACAA
AATAGAACCTGGGAAAACCACTGCACATATGCAGGTCCTT
TIGGGATGTCCAGGATTCTCCTTTCCCAAGAGAAGACTAAG
TICTTCACTAGGAGACTAGCGGGCACATTCACCTGGACTTT
GTCAGACTCTICAGGGGTGGAGAATCCAGGTGGTTATTGCC
TGACCAAATGGATGATTCTTGCTGCAGAGCTTAAGTGTITC
GGOGAACACAGCAGTIGCGAAATGCAATGTAAATCATGATG
CCGAATTCTGTGACATGCTGCGACTAATTGACTACAACAAG
GCTGCTTTGAGTAAGTTCAAAGAGGACGTAGAATCTGCCTT
GCACTTATTCAAAACAACAGTGAATTCTTTGATTTCAGATC
AACTACTCGATGAGGAACCACTTGAGAGATCTGATGGOGGT
GCCATATTGCAATTACTCAAAGTTTTGGTACCTAGAACATG
CAAAGACCGGCGAAACTAGTGTCCCCAAGTGCTGGCTTGT
CACCAATGGTTCTTACTTAAATGAGACCCACTTCAGTGATC
AAATCGAACAGGAAGCCGATAACATGATTACAGAGATGTT

GAGGAAGGATTACATAAAGAGGCAGGGGAGTACCCCCCTA
rOATTOIATCHAIAC O T T O TEAATGTTTTIC O ACATOTHNOATATOT
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[ AGTCAGCATCTTCCTGCACCTTGTCAAAATACCAACACACA
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GGCACATAAAAGGTGGCTCATGTCCAAAGCCACACCGATT
AACCAACAAAGGAATTTGTAGTTGTGGTGCATTTAAGGTG
CCTGGTGTAAAAACCGTCTGGAAAAGACGCTGA

16

I LS

FPV

ATGAACACTCAAATCCTGGTTTTCGCCCTTGTGGCAGTCAT
CCCCACAAATGCAGACAAAATTTGTCTTGGACATCATGCTG
TATCAAATGGCACCAAAGTAAACACACTCACTGAGAGAGG
AGTAGAAGTTGTCAATGCAACGGAAACAGTGGAGCGGACA
AACATCCCCAAAATTTGCTCAAAAGGGAAAAGAACCACTG
ATCTTGGCCAATGCGGACTGTTAGGGACCATTACCGGACC
ACCTCAATGCGACCAATTTCTAGAATTTTCAGCTGATCTAA
TAATCGAGAGACGAGAAGGAAATGATGTTTGTTACCCGGG
GAAGTTTGTTAATGAAGAGGCATTGCGACAAATCCTCAGA
GGATCAGGTGGGATTGACAAAGAAACAATGGGATTCACAT
ATAGTGGAATAAGGACCAACGGAACAACTAGTGCATGTAG
AAGATCAGGGTCTTCATTCTATGCAGAAATGGAGTGGCTCC
TGTCAAATACAGACAATGCTGCTTTCCCACAAATGACAAA
ATCATACAAAAACACAAGGAGAGAATCAGCTCTGATAGTC
TGGGGAATCCACCATTCAGGATCAACCACCGAACAGACCA
AACTATATGGGAGTGGAAATAAACTGATAACAGTCGGGAG
TICCAAATATCATCAATCTTTTGTGCCGAGTCCAGGAACAC
GACCGCAGATAAATGGCCAGTCCGGACGGATTGATTITTCA
TIGGTTGATCTTGGATCCCAATGATACAGTTACTTITTAGTTT
CAATGGGGCTTTCATAGCTCCAAATCGTGCCAGCTTCTTGA
GGGGAAAGTCCATGGGGATCCAGAGCGATGTGCAGGTTGA
TGCCAATTGCGAAGGGUGAATGUCTACCACAGTGGAGGGACT
ATAACAAGCAGATTGCCTTITTCAAAACATCAATAGCAGAG
CAGTTGGCAAATGCCCAAGATATGTAAAACAGGAAAGTTT
ATTATTGGCAACTGGGATGAAGAACGTTCCCGAACCTTCCA
AAAAAAGGAAAAAAAGAGGCCTGTTTGGCGCTATAGCAGG
GTTTATTGAAAATGGTTGGGAAGGTCTGGTCGACGGGTGG
TACGGTTTCAGGCATCAGAATGCACAAGGAGAAGGAACTG
CAGCAGACTACAAAAGCACCCAATCGGCAATTGATCAGAT
AACCGGAAAGTTAAATAGACTCATTGAGAAAACCAACCAG
CAATTTGAGCTAATAGATAATGAATTCACTGAGGTGGAAA
ACH ACIATTCANH M O AATTTAATTAAOTCHIACOAAACCACTOOAT
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I CACAGAAGTATGGTCTTACAATGCTGAACTTCTTGTGGCAA
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TGGAAAACCAGCACACTATTGATTTGGCTGATITCAGAGAT
GAACAAGCTGTATGAGCGAGTGAGGAAACAATTAAGGGA
AAATGCTGAAGAGGATGGCACTGGTTGCTTTGAAATTTTTC
ATAAATGTGACGATGATTGTATGGCTAGTATAAGGAACAA
TACTTATGATCACAGCAAATACAGAGAAGAAGCGATGCAA
AATAGAATACAAATTGACCCAGTCAAATTGAGTAGTGGCT
ACAAAGATGTGATACTTTGGTTTAGCTTCGGGGCATCATGC
TTTTTGCTTCTTGCCATTGCAATGGGCCTTGTTTTCATATGT
GTGAAGAACGGAAACATGCGGTGCACTATTTGTATATAA

47

AN

RRV

AGTGTAACAGAGCACTTTAATGTGTATAAGGCTACTAGAC
CATACCTAGCACATTGCGCCGATTGCGGGGACGGGTACTTC
TGCTATAGCCCAGTTGCTATCGAGGAGATCCGAGATGAGG
COTCTOGATGGCATGCTTAAGATCCAAGTCTCCGCCCAAATA
GGTCTGGACAAGGCAGGCACCCACGCCCACACGAAGCTCC
GATATATGGCTGGTCATGATGTTCAGGAATCTAAGAGAGA
TTCCTTGAGGGTGTACACGTCCGCAGCGTGCTCCATACATG
GGACGATGGGACACTTCATCGTCGCACACTGTCCACCAGG
CGACTACCTCAAGGTTTCGTTCGAGGACGCAGATTCGCACG
TGAAGGCATGTAAGGTCCAATACAAGCACAATCCATTGCC
GGTGGGTAGAGAGAAGTTCGTGGTTAGACCACACTTTGGC
GTAGAGCTGCCATGCACCTCATACCAGCTGACAACGGCTC
CCACCGACGAGGAGATTGACATGCATACACCGCCAGATAT
ACCGGATCGCACCCTGCTATCACAGACGGCGGGCAACGTC
AAAATAACAGCAGGCGGCAGGACTATCAGGTACAACTGTA
CCTGCGGCCGTGACAACGTAGGCACTACCAGTACTGACAA
GACCATCAACACATGCAAGATTGACCAATGCCATGCTGCC
GTCACCAGCCATGACAAATGGCAATTTACCTCTCCATTTGT
TCCCAGGGCTGATCAGACAGCTAGGAAAGGCAAGGTACAC
GTTCCGTTCCCTCTGACTAACGTCACCTGCCGAGTGCCGTT
GGCTCGAGCGCCGGATGCCACCTATGGTAAGAAGGAGGTG
ACCCTGAGATTACACCCAGATCATCCGACGCTCTTCTCCTA
TAGGAGTTTAGGAGCCGAACCGCACCCGTACGAGGAATGG
GTTGACAAGTTCTCTGAGCGCATCATCCCAGTGACGGAAG

AAGGGATTGAGTACCAGTGGGGCAACAACCCGCCGOTCTG
COT YT OO AACTOIAC A CIAH NN T AAACCCOATONNW
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[ TGGCCACATGAAATCATTCAGTACTATTATGGACTATACCC
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CGCCGCCACTATTGCCGCAGTATCCGGGGCGAGTCTGATG
GCCCTCCTAACTCTGGCGGCCACATGCTGCATGCTGGCCAC
CGCGAGGAGAAAGTGCCTAACACCGTACGCCCTGACGCCA
GGAGCGGTGOGTACCGTTGACACTGGGGCTGCTTTGCTGCGC
ACCGAGGGCGAATGCA

48

T g7

keet vl

ATGGGTGTTACAGGAATATTGCAGTTACCTCGTGATCGATT
CAAGAGGACATCATTCTTTCTTTGGGTAATTATCCTTTTCCA
AAGAACATTTTCCATCCCACTTGGAGTCATCCACAATAGCA
CATTACAGGTTAGTGATGTCGACAAACTGGTTTGCCOGTGAC
AAACTGTCATCCACAAATCAATTGAGATCAGTTGGACTGA
ATCTCGAAGGGAATGGAGTGGCAACTGACGTGCCATCTGC
AACTAAAAGATGGGGCTTCAGGTCCGGTGTCCCACCAAAG
GTGGTCAATTATGAAGCTGGTGAATGGGCTGAAAACTGCT
ACAATCTTGAAATCAAAAAACCTGACGGGAGTGAGTGTCT
ACCAGCAGCGCCAGACGGGATTCGGGGCTTCCCCCGGTAC
CGGTATGTGCACAAAGTATCAGGAACGGGACCGTGTGCCG
GAGACTTTGCCTTCCACAAAGAGGGTGCTTTCTTCCTGTAT
GACCGACTTGCTTCCACAGTTATCTACCGAGGAACGACTTT
CGCTGAAGGTGTCGTTGCATTITCTGATACTGCCCCAAGCTA
AGAAGGACTTCTTCAGCTCACACCCCTTGAGAGAGCCGGT
CAATGCAACGGAGGACCCGTCTAGTGGCTACTATTCTACCA
CAATTAGATATCAAGCTACCGGTTTITGGAACCAATGAGAC
AGAGTATTTGTTCGAGGTTGACAATTTIGACCTACGTCCAAC
TTGAATCAAGATTCACACCACAGTTTCTGCTCCAGCTGAAT
GAGACAATATATACAAGTGGGAAAAGGAGCAATACCACG
GGAAAACTAATTTGGAAGGTCAACCCCGAAATTGATACAA
CAATCGGGGAGTGGGCCTTCTGGGAAACTAAAAAAACCTC
ACTAGAAAAATTCGCAGTGAAGAGTTGTCTTTCACAGCTGT
ATCAAACAGAGCCAAAAACATCAGTGGTCAGAGTCCGGCG
CGAACTTCTTCCGACCCAGGGACCAACACAACAACTGAAG
ACCACAAAATCATGGCTTCAGAAAATTCCTCTGCAATGGTT
CAAGTGCACAGTCAAGGAAGGGAAGCTGCAGTGTCGCATC
TGACAACCCTTGCCACAATCTCCACGAGTCCTCAACCCCCC
ACAACCAAACCAGGTCCGGACAACAGCACCCACAATACAC
COCYTCYTATAAACTTIGIACATOTOTIAACHHYAACTOAAGTTIYIA A
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[ CAACATCACCGCAGAACAGACAACGACAGCACAGCCTCCG
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ACACTCCCCCOGCCACGACCGCAGCCGGACCCCTAAAAGC
AGAGAACACCAACACGAGCAAGGGTACCGACCTCCTGGAC
CCCGCCACCACAACAAGTCCCCAAAACCACAGCGAGACCG
CTGGCAACAACAACACTCATCACCAAGATACCGGAGAAGA
GAGTGCCAGCAGCGGGAAGCTAGGCTTAATTACCAATACT
ATTGCTGGAGTCGCAGGACTGATCACAGGCGGGAGGAGAG
CTCGAAGAGAAGCAATTGTCAATGCTCAACCCAAATGCAA
CCCTAATTTACATTACTGGACTACTCAGGATGAAGGTGCTG
CAATCGGACTGGCCTGGATACCATATTTCGGGCCAGCAGC
CGAGGGAATTTACATAGAGGGGCTGATGCACAATCAAGAT
GGTTTAATCTGTGGGTTGAGACAGCTGGCCAACGAGACGA
CTCAAGCTCTTCAACTGTTCCTGAGAGCCACAACCGAGCTA
CGCACCTTTITCAATCCTCAACCGTAAGGCAATTGATTTCTT
GCTGCAGCGATGGGGCGGCACATGCCACATTITTGGGACCG
GACTGCTGTATCGAACCACATGATTGGACCAAGAACATAA
CAGACAAAATTGATCAGATTATTCATGATTTTGTTGATAAA
ACCCTTCCGOGACCAGGGGOGACAATCACAATTGGTGGACAG
GATGGAGACAATGGATACCGGCAGGTATTGGAGTTACAGG
CGTTATAATTGCAGTTATCGCTTTATTCTGTATATGCAAATT
TGTCTTTTAG

49 FDPS =98 | GTCCTGGAGTACAATGCCATT
Fl#1
50 FDPS f=i% | GCAGGATTTCGTTCAGCACTT
Flg2
51 FDPS =% | GCCATGTACATGGCAGGAATT
Fl#3
52 FDPS FEREL | GCAGAAGGAGGCTGAGAAAGT
Fl#4
53 miR30 FDPS | AAGGTATATTGCTGTTGACAGTGAGCGACACTTTCTCAGCC
Al #1 TCCTTCTGCGTGAAGCCACAGATGGCAGAAGGAGGCTGAG
AAAGTGCTGCCTACTGCCTCGGACTTCAAGGGGCT
54 miR30 FDPS | AAGGTATATTGCTGTTGACAGTGAGCGACACTTTCTCAGCC

a2l

TCCTTCTGCGTGAAGCCACAGATGGCAGAAGGGCTGAGAA
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AGTGCTGCCTACTGCCTCGGACTTCAAGGGGCT
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55

miR30 FDPS
B F1#3

TGCTGTTGACAGTGAGCGACTTTCTCAGCCTCCTICTGCGT
GAAGCCACAGATGGCAGAAGGAGGCTGAGAAAGTTGCCTA
CTGCCTCGGA

56 miR135 FDPS | CCTGGAGGCTTGCTGAAGGCTGTATGCTGACTTTCTCAGCC
B A#1 TCCTTCTGCTTTTGGCCACTGACTGAGCAGAAGGGCTGAGA
AAGTCAGGACACAAGGCCTGTTACTAGCACTCA
57 miR21 FDPS CATCTCCATGGCTGTACCACCTTGTCGGGACTTTICTCAGCC
Bl TCCTTCTGCCTGTTGAATCTCATGGCAGAAGGAGGCGAGA
AAGTCTGACATTTTGGTATCTTTCATCTGACCA
58 miR183 FDPS | GGGCCTGGCTCGAGCAGGGGGUCGAGGGATACTTTCTCAGC
BAE 41 CTCCTTCTGCTGGTCCCCTCCCCGCAGAAGGAGGCTGAGAA
AGTCCTTCCCTCCCAATGACCGCGTCTTCGTCG
59 7 47— 7 I AGGAATTGATGGCGAGAAGG
ZA =
60 e R 1 CCCAAAGAGGTCAAGGTAATCA
A 7 —
61 T4 — R AGCGCGGCTACAGCTTCA
TA =
62 Y= 277 | GGCGACGTAGCACAGCTTCT
A e
63 74 U 7 1 CACTGTCGTCATTCCATGCT
TA w—
64 Y= 7% 1 GCCTCTTGACATTCTCCTC
A 7 —
63 o= 277 | AAAGTCAGTGGGGACAGTGG
A
66 miR155 CD47 | CCTGGAGGCTTGCTGAAGGCTGTATGCTGTTAGCTCGATGA
TR ERF 42 TCGTTTCACGTTTTGGCCACTGACTGACGTGAAACGCATCG
AGCTAACAGGACACAAGGCCTGTTACTAGCACTCA
67 miR135CD47 | CCTGGAGGCTTGCTGAAGGCTGTATGCTGAAGAATGGCTC

IERIEL A3

CAACAATGACGTTTTGGCCACTGACTGACGTCATTGTGAGC
CATTCTTCAGGACACAAGGCCTGTTACTAGCACTCA
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mik15> Ch47/
A5 r4

COIGGAGULUTTGUIGAAGGUTGTATGUIGIATACACGLUCGC
AATACAGAGGTTTTGGCCACTGACTGACCTCTGTATCGGCG
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TGTATACAGGACACAAGGCCTGTTACTAGCACTCA

6%

ZAE= T

5 A

GGACTATCCTGCTGCCAA

70

miR155 cMye
A4l

CCTGGAGGCTTGCTGAAGGCTGTATGCTGTGTTCGCCTCTT
GACATTCTCTTTTGGCCACTGACTGAGAGAATGTAGAGGCG
AACACAGGACACAAGGCCTGTTACTAGCACTCA

71

cMyc {ERYEZ
&)

GAGAATGTCAAGAGGCGAACA

72

CMV 7%
v A e WL

ATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGG
CAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGAT
GCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTG
ACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAAT
GGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAA
ATGTCGTAACAACTCCGCCCCATTIGACGCAAATGGGCGGT
AGGCOTGTACGGTGGOAGOGTITATATAAGCAGAGCTCGTT
TAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTG
TTTT

73

GFP T2A /L3~
B 4Tl
H

ATGCCCGCCATGAAGATCGAGTGCCGCATCACCGGCACCC
TGAACGGCGTGGAGTTCGAGCTGGTGGGCGGCGGAGAGGG
CACCCCCGAGCAGGGCCGCATGACCAACAAGATGAAGAGC
ACCAAAGGCGCCCTGACCTTCAGCCCCTACCTGCTGAGCCA
CGTGATGGGCTACGGCTTCTACCACTTICGGCACCTACCCCA
GCGGCTACGAGAACCCCTTCCTGCACGCCATCAACAACGG
CGGCTACACCAACACCCGCATCGAGAAGTACGAGGACGGC
GGCGTGCTGCACGTGAGCTICAGCTACCGCTACGAGGCCG
GCCGCGTGATCGGCGACTTCAAGGTGGTGGGCACCGGCTT
CCCCGAGGACAGCGTGATCTTCACCGACAAGATCATCCGC
AGCAACGCCACCOTGGAGCACCTOGCACCCCATGGGCGATA
ACGTGCTGGTGGGCAGCTTCGCCCGCACCTTCAGCCTGOGC
GACGGCGGCTACTACAGCTTCGTGGTGGACAGCCACATGC
ACTTCAAGAGCGCCATCCACCCCAGCATCCTGCAGAACGG
GGGCCCCATGTTCGCCTTCCGCCGCGTGGAGGAGCTGCAC
AGCAACACCGAGCTGGGCATCGTGGAGTACCAGCACGCCT
TCAAGACCCCCATCGCCTICGCCAGATCTCGAGATATCAGC
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CATGGCTTCCCOCCOGGOGGTGGCGECGCAGGATOATGGCA
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CGCTGCCCATGTCTTGTGCCCAGGAGAGCGGGATGGACCG
TCACCCTGCAGCCTGTGCTTCTGCTAGGATCAATGTGACCG
GTGAGGGCAGAGGAAGTCTTCTAACATGCGGTGACGTGGA
GGAGAATCCCGGCCCTTCCGGTATGGAAGACGCCAAAAAC
ATAAAGAAAGGCCCGGCGCCATTCTATCCGCTAGAGGATG
GAACCGCTGGAGAGCAACTGCATAAGGCTATGAAGAGATA
CGCCCTGGTTCCTGGAACAATTGCTTTTACAGATGCACATA
TCGAGGTGAACATCACGTACGCGGAATACTTCGAAATGTC
CGTTCGGTTOGCAGAAGCTATGAAACGATATGGGCTGAAT
ACAAATCACAGAATCGTCOGTATGCAGTGAAAACTCTCTTCA
ATTCTTTATGCCGGTGTTGGGCGCGTTATTTATCGGAGTTG
CAGTTGCGCCCGCGAACGACATTTATAATGAACGTGAATT
GCTCAACAGTATGAACATTTCGCAGCCTACCGTAGTGTTITG
TITCCAAAAAGGGGTTGCAAAAAATTITGAACGTGCAAAA
AAAATTACCAATAATCCAGAAAATTATTATCATGGATTCTA
AAACGGATTACCAGGGATTTCAGTCGATGTACACGTTCGTC
ACATCTCATCTACCTCCCGGTTTITAATGAATACGATITIGT
ACCAGAGTCCTTIGATCGTGACAAAACAATTGCACTGATA
ATGAACTCCTCTGGATCTACTGGGTTACCTAAGGGTGTGGC
CCTTCCGCATAGAACTGCCTGCGTCAGATTCTCGCATGCCA
GAGATCCTATTTTTGGCAATCAAATCATTCCGGATACTGCG
ATTTTAAGTGTTGTTCCATTCCATCACGGTTTTGGAATGTTT
ACTACACTCGGATATTTGATATGTGGATTTCGAGTCGTCTT
AATGTATAGATTTGAAGAAGAGCTGTITITACGATCCCTTC
AGGATTACAAAATTCAAAGTGCGTTGCTAGTACCAACCCT
ATTTTCATTCTTCGCCAAAAGCACTCTGATTGACAAATACG
ATTTATCTAATTTACACGAAATTGCTICTGGGGGCGCACCT
CTTTCGAAAGAAGTCGGGGAAGCGGTTGCAAAACGCTTCC
ATCTTCCAGGGATACGACAAGGATATGGGCTCACTGAGAC
TACATCAGCTATTCTGATTACACCCGAGGGGGATGATAAA
CCGGGLGCOGTCGGTAAAGTTGTTCCATTTTTTGAAGCGAA
GGTTGTGGATCTGGATACCGGGAAAACGCTGGGCGTTAAT
CAGAGAGGCGAATTATGTGTCAGAGGACCTATGATTATGT
CCGGTTATGTAAACAATCCGGAAGCGACCAACGCCTTGAT
TGAC AAH A THIATH O  FTACATTOC TCHIATACATATTAC
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[ TGGGACGAAGACGAACACTTICTTCATAGTTGACCGCTTGA
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AGTCTTTAATTAAATACAAAGGATACCAGGTGGCCCCCGCT
GAATTGGAGTCGATATTGTTACAACACCCCAACATCTTCGA
CGCGGGCGTGGCAGGTCTTCCCGACGATGACGCCGGTGAA
CTTCCCGCCGCCGTTGTTGTTTTGGAGCACGGAAAGACGAT
GACGOAAAAACGAGATCGTGGATTACGTCGCCAGTCAAGTA
ACAACCGCOGAAAAAGTTGCGCGGAGGAGTTGTGTTTGTGG
ACGAAGTACCGAAAGGTCTTACCGGAAAACTCGACGCAAG
AAAAATCAGAGAGATCCTCATAAAGGCCAAGAAGGGCGG
AAAGTCCAAATTGTAA

74 Z o7 ARBEY | GTAGTCTTATGCAATACTCTTGTAGTCTTGCAACATGGTAA
A ARSY) | COATGAGTTAGCAACATGCCTTACAAGGAGAGAAAAAGCA
e B CCGTGCATGCCGATTGGTGGAAGTAAGGTGGTACGATCGT
GCCTTATTAGGAAGGCAACAGACGGGTCTGACATGGATTG
GACGAACCACTGAATTGCCGCATTGCAGAGATATTGTATTT
AAGTGCCTAGCTCGATACAATAAACG
75 sEREEER. | GGTCTCTCTGGTTAGACCAGATCTGAGCCTGGGAGCTCTCT
FI(LTR) GGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCT
TGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGT
GACTCTGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGT
GTGGAAAATCTCTAGCA
76 A 2y 4 | TACGCCAAAAATTTTGACTAGCGGAGGCTAGAAGGAGAGA
—Prdvs |6
%
77 Rev &= L | AGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGC
A MRRE) | ACTATGGGCGCAGCCTCAATGACGCTGACGGTACAGGCOCA
GACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTG
CTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCA
CAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGC
TGTGGAAAGATACCTAAAGGATCAACAGCTCC
78 iR 7Y ] TITTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGCAGGG
w5k GAAAGAATAGTAGACATAATAGCAACAGACATACAAACTA
(cPPT) AAGAATTACAAAAACAAATTACAAAATTCAAAATTITA
7% 44 WPRE & | AATCAACCTCTGATTACAAAATTTIGTGAAAGATTGACTGGT

Al

ATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCT
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GCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCT
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TICATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTT
TATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGG
TGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGC
ATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTC
CCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCT
TGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGAC
AATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTG
GCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGT
CCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTT
CCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGOG
TCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGG
CCGCCTCCCCGCCT

80

37 /1% LTR

TGGAAGGGCTAATTCACTCCCAACGAAGATAAGATCTGCT
TITTGCTTGTACTGGGTCTCTCTGGTTAGACCAGATCTGAG
CCTGGGAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAG
CCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGC
CCGTCTGTTGTGTGACTCTGGTAACTAGAGATCCCTCAGAC
CCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTAGTAGTTCA
TGTCA

81

Tl —T7

MLV 10A1

e

ATGGAAGGTCCAGCGTTCTCAAAACCCCTTAAAGATAAGA
TTAACCCGTGGAAGTCCTTAATGGTCATGGGGGTCTATTTA
AGAGTAGGGATGGCAGAGAGCCCCCATCAGGTCTTITAATG
TAACCTGGAGAGTCACCAACCTGATCGACTGGGCGTACCGC
CAATGCCACCTCCCTTTTAGGAACTGTACAAGATGCCTTICC
CAAGATTATATTTTGATCTATGTGATCTGGTCGGAGAAGAG
TGGGACCCTTCAGACCAGGAACCATATGTCGGGTATGGCT
GCAAATACCCCGGAGGGAGAAAGCGGACCCGGACTTTTGA
CTTTTACGTGTGCCCTGGGCATACCGTAAAATCGGGGTGTG
GGGGGCCAAGAGAGGGCTACTGTGGTGAATGGGGTTGTGA
AACCACCGGACAGGCTTACTGGAAGCCCACATCATCATGG
GACCTAATCTCCCTTAAGCGCGGTAACACCCCCTGGGACAC
GGGATGCTCCAAAATGGCTTGTGGCCCCTGCTACGACCTCT
CCAAAGTATCCAATTCCTTCCAAGGGGCTACTCGAGGGGG
CAGATGCAACCCTCTAGTCCTAGAATTCACTGATGCAGGA

AAAA AT Y M T AA T T E Y A AT EC AN AANATECAEIYTCH AL TATTEYA
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GACTGTACCGGACAGGAACAGATCCTATTACCATGTTCTCC
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CTGACCCGCCAGGTCCTCAATATAGGGCCCCGCATCCCCAT
TGGGCCTAATCCCGTGATCACTGGTCAACTACCCCCCTCCC
GACCCGTGCAGATCAGGCTCCCCAGGCCTCCTCAGCCTCCT
CCTACAGGCGCAGCCTCTATAGTCCCTGAGACTGCCCCACC
TTCTCAACAACCTGGGACGGGAGACAGGCTGCTAAACCTG
GTAGAAGGAGCCTATCAGGCGCTTAACCTCACCAATCCCG
ACAAGACCCAAGAATGTTGGCTGTGCTTAGTGTCGGGACC
TCCTTATTACGAAGGAGTAGCGGTCGTGGGCACTTATACCA
ATCATTCTACCGCCCCGOGCCAGCTGTACGGCCACTTCCCAA
CATAAGCTTACCCTATCTGAAGTGACAGGACAGGGCCTAT
GCATGGGAGCACTACCTAAAACTCACCAGGCCTTATGTAA
CACCACCCAAAGTGCCGGCTCAGGATCCTACTACCTTGCAG
CACCCGCTGGAACAATGTGGGCTTGTAGCACTGGATTGACT
CCCTGCTTGTCCACCACGATGCTCAATCTAACCACAGACTA
TTGTGTATTAGTTGAGCTCTGGCCCAGAATAATTTACCACT
CCCCCGATTATATGTATGGTCAGCTTGAACAGCGTACCAAA
TATAAGAGGGAGCCAGTATCGTTGACCCTGGCCCTICTGET
AGGAGGATTAACCATGGGAGGGATTGCAGCTGGAATAGGG
ACGGGGACCACTGCCCTAATCAAAACCCAGCAGTTTGAGC
AGCTTCACGCCGCTATCCAGACAGACCTCAACGAAGTCGA
AAAATCAATTACCAACCTAGAAAAGTCACTGACCTCGTTGT
CTGAAGTAGTCCTACAGAACCGAAGAGGCCTAGATTTGCT
CTTCCTAAAAGAGGGAGGTCTCTGCGCAGCCCTAAAAGAA
GAATGTTGTTTTTATGCAGACCACACGGGACTAGTGAGAG
ACAGCATGGCCAAACTAAGGGAAAGGCTTAATCAGAGACA
AAAACTATTTGAGTCAGGCCAAGGTTGGTICGAAGGGCAG
TITAATAGATCCCCCTGGTTITACCACCTTAATCTCCACCATC
ATGGGACCTCTAATAGTACTCTTACTGATCTTACTCTTTGG
ACCCTGCATTCTCAATCGATTGGTCCAATTTGTITAAAGACA
GGATCTCAGTGGTCCAGGCTCTGGTTTTGACTCAACAATAT
CACCAGCTAAAACCTATAGAGTACGAGCCATGA

82

miR1335 CD47
FERIEIF#L

CCTGGAGGCTTGCTCGAAGGCTGTATGCTGTTATCCATCTTC
AAAGAGGCAGTTTITGGCCACTCGACTGACTGCCTCTTAAGAT
GOGATAACAGGACACAAGGCCTGTTACTAGCACTCA

(9303

1t 271 AN v

CCATE T T A T T L S YT YT AC Y ACC T T YT C L A YT YT 7Y 1eyrr
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A

e S

H

GACATTCTCCTGTTGAATCTCATGGAGAATGTCAAGGGCGA

ACACTGACATTTTGGTATCTTTCATCTGACCA

Sequences The following sequences are referred to herein:
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BF &5 A BLFI

1 FDPS shRNA | GTCCTGGAGTACAATGCCATTCTCGAGAATGGCATTGTACT
Bl AL CCAGGACTTTTT

2 FDPS shRNA | GCAGGATTTCGTTCAGCACTTCTCGAGAAGTGCTGAACGA
EdF#2 AATCCTGCTTTIT

3 FDPS shRNA | GCCATGTACATGGCAGGAATTCTCGAGAATTCCTGCCATGT
Bl 5143 ACATGGCTTTIT

4 FDPS shRNA | GCAGAAGGAGGCTGAGAAAGTCTCGAGACTTTCTCAGCCT
BoFlua CCTTCTGCTTTIT

5 CD47 shRNA | GGTGAAACGATCATCGAGCCTCGAGGCTCGATGATCGTTTC
Fd1#1 ACCTTTTT

6 CD47 shRNA | GCTACTGGCCTTGGTTTAACTCGAGTTAAACCAAGGCCAGT
B2 AGCTTITIT

7 CD47 shRNA | CCTCCTTCGTCATTGCCATCTCGAGATGGCAATGACGAAGG
FH1#3 AGGTTTTT

8 CD47 shRNA | GCATGGCCCTCTTCTGATTCTCGAGAATCAGAAGAGGGCC
A 51|14 ATGCTTTTT

9 CD47 shRNA | GGTGAAACGATCATCGAGCTACTCGAGTAGCTCGATGATC
BLHUES GTTTCACCTTTTT

10 cMyc shRNA | GCTTCACCAACAGGAACTATGCTCGAGCATAGTTCCTGTTG
Fd 1|41 GTGAAGCTTTT

11 cMyc shRNA | GCGAACACACAACGTCTTGGACTCGAGTCCAAGACGTTGT
RELIED) GTGTTCGCTTTT

12 cMyc shRNA | GACATGGTGAACCAGAGTTTCCTCGAGGAAACTCTGGTTC
A543 ACCATGTCTTTTT

13 cMyc shRNA | GAGAATGTCAAGAGGCGAACACTCGAGTGTTCGCCTCTTG
AL F#4 ACATTCTCTTTTT

14 cMyc shRNA | GCTCATTTCTGAAGAGGACTTCTCGAGAAGTCCTCTTCAGA
AEIES AATGAGCTTTTT

15 HI 7 24— | GAACGCTGACGTCATCAACCCGCTCCAAGGAATCGCGGGC
o CCAGTGTCACTAGGCGGGAACACCCAGCGCGCGTGCGCCC

TGGCAGGAAGATOGGCTGTGAGGGACAGGGGAGTGGCGCCC
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TGCAATATTTGCATGTCGCTATGTGTTCTGGGAAATCACCA
TAAACGTGAAATGTCTTTGGATTITGGGAATCTTATAAGTTC
TGTATGAGACCACTT

16

Us 7o E—

yH

GAGGGCCTATITCCCATGATTICCTTCATATITGCATATACG
ATACAAGGCTGTTAGAGAGATAATIGGAATTAATTTGACT
GTAAACACAAAGATATTAGTACAAAATACGTGACGTAGAA
AGTAATAATTTCTTGGGTAGTTTGCAGTTTTAAAATTATGT
TTTAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTA
TITCGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAA
ACACC

17

TSK 70—

CTGCAGTATTTAGCATGCCCCACCCATCTGCAAGGCATTCT
GGATAGTGTCAAAACAGCCGGAAATCAAGTCCGTTITATCT
CAAACTTTAGCATITTGGGAATAAATGATATTTGCTATGCT
GGTTAAATTAGATTITAGTTAAATTTCCTGCTGAAGCTCTA
GTACGATAAGCAACTTGACCTAAGTGTAAAGTTGAGATTTC
CTTCAGGTTTATATAGCTTGTGCGCCGCCTGGCTACCTC

18

CAG i

LI

TAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATA
GCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAAT
GGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGA
CGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGG
GACTTTCCATTGACGTCAATGGGTGGACTATTTACGGTAAA
CTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGT
ACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTG
GCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTT
GGCAGTACATCTACGTATTAGTCATC

16

CAG 7 %
e B e

GCTATTACCATGGGTCGAGGTGAGCCCCACGTTCTGCTTCA
CTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATT
TATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGG
GGGGGEGGGGEGECGELGCGCCAGGCGGGGLGGGGCGGEGCGA
GGGGECGEGEGECGGGHCGAGGCGGAGAGGTGCGGCGGCAGC
CAATCAGAGCGGCGCGCTCCGAAAGTTTICCTTTITATGGCGA
GGCGGCGGCOGCGGCGELCCCTATAAAAAGCGAAGCGCGC
GGCGGGLG

20

Ll 7AR S

GGAGTCGCTGCGTTGCCTTCGCCCCOGTGCCCCGCTCCGCGC

FarYararald el alal Yl el Tl alalr eyl VAN Vak . Talrarararaid i V. Yal
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vho TCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGG
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CTGTAATTAGCGCTTGGTTTAATGACGGCTCGTTTCTTTTCT
GTGGCTGCGTGAAAGCCTTAAAGGGCTCCGGGAGGGCCCT
TTGTGCGGGGGOGGAGCGGCTCGGGGGGTGCGTGCGTGTAGT
GTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGO
CGGCTGTGAGCGCTGCGGGCGCGGCGCGGGGCTTTIGTGCG
CTCCGCGTGTGCGCGAGGGGAGCGCGGCCGGGGGEGGTEC
CCCGCGETGCGGGHGGGCTGCGAGGGGAACAAAGGCTGC
GTGCGGGOTGTGTGCGTGGGGGGETGAGCAGGGGGTGTGG
GCGCGOGCGGTCGOGGCTGTAACCCCCCCCTGCACCCCCCTCC
CCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGOGETC
CGTGCGGGGCGTGGCGCGGEGCTCGCCGTGCCGGGCGGEE
GGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGGGGCCGL
CTCGGGCCGGGGAGGGCTCGGGGUGAGGGGCGCGGLGGCC
CCGGAGCGCCGGCGGCTGTCGAGGCGCGGCGAGCCGCAGC
CATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACT
TCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGC
GCCGCCGCACCCCCTCTAGCGGGCGCGEECGAAGCGUETGC
GGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGT
GCGTCGCCGCGCCGCCOGTCCCCTTCTCCATCTCCAGCCTCG
GGGCTGCCGCAGGGGGACGGCTGCCTTCOGGGGGGGACGGG
GCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGG

21

HIV gag

ATGGGTGCGAGAGCGTCAGTATTAAGCGGGGGAGAATTAG
ATCGATGGGAAAAAATICGGTTAAGGCCAGGGGGAAAGA
AAAAATATAAATTAAAACATATAGTATGGGCAAGCAGGGA
GCTAGAACGATTCGCAGTTAATCCTGGCCTGTTAGAAACAT
CAGAAGGCTGTAGACAAATACTGGGACAGCTACAACCATC
CCTTCAGACAGGATCAGAAGAACTTAGATCATTATATAAT
ACAGTAGCAACCCTCTATTGTGTGCATCAAAGGATAGAGA
TAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAG
AGCAAAACAAAAGTAAGAAAAAAGCACAGCAAGCAGCAG
CTGACACAGGACACAGCAATCAGGTCAGCCAAAATTACCC
TATAGTGCAGAACATCCAGGGGCAAATGGTACATCAGGCC
ATATCACCTAGAACTTTAAATGCATGGGTAAAAGTAGTAG
AAGAGAAGGCTTTCAGCCCAGAAGTGATACCCATGTITTC
A ATTATOCACGAATCH AN TCACCUOCOAOCAACIATFEIFTFAAACACC
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I ATGCTAAACACAGTGGGGGGACATCAAGCAGCCATGCAAA
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TGTTAAAAGAGACCATCAATGAGGAAGCTGCAGAATGGGA
TAGAGTGCATCCAGTGCATGCAGGGCCTATTGCACCAGGC
CAGATGAGAGAACCAAGGGGAAGTGACATAGCAGGAACT
ACTAGTACCCTTCAGGAACAAATAGGATGGATGACACATA
ATCCACCTATCCCAGTAGGAGAAATCTATAAAAGATGGAT
AATCCTGGGATTAAATAAAATAGTAAGAATGTATAGCCCT
ACCAGCATTCTGGACATAAGACAAGGACCAAAGGAACCCT
TTAGAGACTATGTAGACCGATTCTATAAAACTCTAAGAGCC
GAGCAAGCTTCACAAGAGOGTAAAAAATTGGATCGACAGAAA
CCTTGTTGGTCCAAAATGCGAACCCAGATTGTAAGACTATT
TTAAAAGCATTGGGACCAGGAGCGACACTAGAAGAAATGA
TGACAGCATGTCAGGGAGTGGGGGGACCCGGCCATAAAGC
AAGAGTTTTGGCTGAAGCAATGAGCCAAGTAACAAATCCA
GCTACCATAATGATACAGAAAGGCAATTITAGGAACCAAA
GAAAGACTGTTAAGTGTTITCAATTGTGGCAAAGAAGGGCA
CATAGCCAAAAATTGCAGGGCCCCTAGGAAAAAGGGCTGT
TGGAAATGTGGAAAGGAAGGACACCAAATGAAAGATTGTA
CTGAGAGACAGGCTAATTTTTTAGGGAAGATCTGGCCTTCC
CACAAGGGAAGGCCAGGGAATTTTCTTCAGAGCAGACCAG
AGCCAACAGCCCCACCAGAAGAGAGCTTCAGGTTTGGGGA
AGAGACAACAACTCCCTCTCAGAAGCAGGAGCCGATAGAC
AAGGAACTGTATCCTTTAGCTTCCCTCAGATCACTCTTTGG
CAGCGACCCCTCGTCACAATAA

22

HIV Pol

ATGAATTTGCCAGGAAGATGGAAACCAAAAATGATAGGGG
GAATTGGAGGTITTATCAAAGTAGGACAGTATGATCAGAT
ACTCATAGAAATCTGCGGACATAAAGCTATAGGTACAGTA
TTAGTAGGACCTACACCTGTCAACATAATTGGAAGAAATCT
GTTGACTCAGATTGGCTGCACTTTAAATTTTCCCATTAGTC
CTATTGAGACTGTACCAGTAAAATTAAAGCCAGGAATOGGA
TGGCCCAAAAGTTAAACAATGGCCATTGACAGAAGAAAAA
ATAAAAGCATTAGTAGAAATTTGTACAGAAATGGAAAAGG
AAGGAAAAATTTCAAAAATTGGGCCTGAAAATCCATACAA
TACTCCAGTATTTGCCATAAAGAAAAAAGACAGTACTAAA
TGGAGAAAATTAGTAGATTITCAGAGAACTTAATAAGAGAA
CTOAACCATTIO TEH AT AACCTTIOAATTACHIAATAOCCACATOOT
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I GCAGGGTTAAAACAGAAAAAATCAGTAACAGTACTGGATG
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TGGGCGATGCATATTTTTCAGTTCCCTTAGATAAAGACTTC
AGGAAGTATACTGCATTTACCATACCTAGTATAAACAATG
AGACACCAGGGATTAGATATCAGTACAATGTGCTTCCACA
GGOGATGGAAAGGATCACCAGCAATATTCCAGTGTAGCATG
ACAAAMATCTTAGAGCCTTTTAGAAAACAAAATCCAGACA
TAGTCATCTATCAATACATGGATGATTTGTATGTAGGATCT
GACTTAGAAATAGGGCAGCATAGAACAAAAATAGAGGAA
CTGAGACAACATCTGTTGAGGTGGGGATTTACCACACCAG
ACAAAAAACATCAGAAAGAACCTCCATTCCTTTGGATGGG
TTATGAACTCCATCCTGATAAATGGACAGTACAGCCTATAG
TGCTGCCAGAAAAGGACAGCTGGACTGTCAATGACATACA
GAAATTAGTGGGAAAATTGAATTGGGCAAGTCAGATTTAT
GCAGGGATTAAAGTAAGGCAATTATGTAAACTTCTTAGGG
GAACCAAAGCACTAACAGAAGTAGTACCACTAACAGAAGA
AGCAGAGCTAGAACTGGCAGAAAACAGGGAGATTCTAAA
AGAACCGGTACATGGAGTGTATTATGACCCATCAAAAGAC
TTAATAGCAGAAATACAGAAGCAGGGGCAAGGCCAATGG
ACATATCAAATTTATCAAGAGCCATTTAAAAATCTGAAAA
CAGGAAAATATGCAAGAATGAAGGGTGCCCACACTAATGA
TGTGAAACAATTAACAGAGGCAGTACAAAAAATAGCCACA
GAAAGCATAGTAATATGGGGAAAGACTCCTAAATTTAAAT
TACCCATACAAAAGGAAACATGGGAAGCATGGTGGACAGA
GTATTGGCAAGCCACCTGGATTCCTGAGTGGGAGTTTIGTCA
ATACCCCTCCCTTAGTGAAGTTATGGTACCAGTTAGAGAAA
GAACCCATAATAGGAGCAGAAACTTTCTATGTAGATGGGG
CAGCCAATAGGGAAACTAAATTAGGAAAAGCAGGATATGT
AACTGACAGAGGAAGACAAAAAGTTGTCCCCCTAACGGAC
ACAACAAATCAGAAGACTGAGTTACAAGCAATTCATCTAG
CTTTGCAGGATTCGGGATTAGAAGTAAACATAGTGACAGA
CTCACAATATGCATTGGGAATCATTCAAGCACAACCAGAT
AAGAGTGAATCAGAGTTAGTCAGTCAAATAATAGAGCAGT
TAATAAAAAAGGAAAAAGTCTACCTGGCATGGGTACCAGC
ACACAAAGGAATTGGAGGAAATGAACAAGTAGATGGGTTG
GTCAGTGCTGGAATCAGGAAAGTACTA

o e

HIV Int

TT T T TAGATEH IAATACIATAAGWH OCUOCAAGIAAGIAACATIACIA
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[ AATATCACAGTAATTGGAGAGCAATGGCTAGTGATTTTAA
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CCTACCACCTGTAGTAGCAAAAGAAATAGTAGCCAGCTGT
GATAAATGTCAGCTAAAAGGGGAAGCCATGCATGGACAAG
TAGACTGTAGCCCAGGAATATGGCAGCTAGATTGTACACA
TTTAGAAGGAAAAGTTATCTTGGTAGCAGTTCATGTAGCCA
GTGGATATATAGAAGCAGAAGTAATTCCAGCAGAGACAGG
GCAAGAAACAGCATACTTCCTCTTAAAATTAGCAGGAAGA
TGGCCAGTAAAAACAGTACATACAGACAATGGCAGCAATT
TCACCAGTACTACAGTTAAGGCCGCCTGTTGGTGGGCGGG
GATCAAGCAGGAATTTGGCATTCCCTACAATCCCCAAAGTC
AAGGAGTAATAGAATCTATGAATAAAGAATTAAAGAAAAT
TATAGGACAGGTAAGAGATCAGGCTGAACATCTTAAGACA
GCAGTACAAATGGCAGTATTCATCCACAATTTTAAAAGAA
AAGGGGGGATTGGGGGGTACAGTGCAGGGGAAAGAATAG
TAGACATAATAGCAACAGACATACAAACTAAAGAATTACA
AAAACAAATTACAAAAATTCAAAATTTICGGGTTTATTACA
GGGACAGCAGAGATCCAGTTTGGAAAGGACCAGCAAAGCT
CCTCTGGAAAGOGTGAAGGGGCAGTAGTAATACAAGATAAT
AGTGACATAAAAGTAGTGCCAAGAAGAAAAGCAAAGATC
ATCAGGGATTATGGAAAACAGATGGCAGGTGATGATTGTG
TGGCAAGTAGACAGGATGAGGATTAA

24

HIV RRE

AGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGC
ACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGGCCA
GACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTG
CTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCA
CAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGC
TGTGGAAAGATACCTAAAGGATCAACAGCTCCT

03

HIV Rev

ATGGCAGGAAGAAGCGGAGACAGCGACGAAGAACTCCTC
AAGGCAGTCAGACTCATCAAGTTTCTCTATCAAAGCAACCC
ACCTCCCAATCCCGAGGGGACCCGACAGGCCCGAAGGAAT
AGAAGAAGAAGGTGGAGAGAGAGACAGAGACAGATCCAT
TCGATTAGTGAACGGATCCTTAGCACTTATCTGGGACGATC
TGCGGAGCCTGTGCCTCITCAGCTACCACCGCTTGAGAGAC
TTACTCTTGATTGTAACGAGGATTGTGGAACTICTGGGACG
CAGGGGOTGOGAAGCCCTCAAATATTGGTGGAATCTCCTA

CSAATAT T AU IACYTOACAHA AT TAAAT YA ATAC:
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AGATCTTTTTCCCTCTGCCAAAAATTATGGGGACATCATGA
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Fap gl
A

AGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTT
ATTTTCATTGCAATAGTGTGTTGGAATTTITTTGTGTCTCTCA
CTCGGAAGGACATATGGGAGGGCAAATCATTTAAAACATC
AGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGCCATA
TGCTGGCTGCCATGAACAAAGGTGGCTATAAAGAGGTCAT
CAGTATATGAAACAGCCCCCTGCTGTCCATTCCTTATTCCA
TAGAAAAGCCTTGACTTGAGGTTAGATTTTTTITATATTTTG
TTTTGTGTTATTTTTTICTITAACATCCCTAAAATTTTCCTTA
CATGTTTTACTAGCCAGATTTTTCCTCCTCTCCTGACTACTC
CCAGTCATAGCTGTCCCTCTTCTCTTATGAAGATC

27

CMV 72
- -

ACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGG
GGTCATTAGTICATAGCCCATATATGGAGTITCCGCGITACA
TAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACG
ACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATA
GTAACGCCAATAGGGACTITCCATTGACGTCAATGGGTGG
AGTATTTACGGTAAACTGCCCACTIGGCAGTACATCAAGTG
TATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGG
TAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTAT
GGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATC
GCTATTACCATGGTGATGCGGTTITTGGCAGTACATCAATGG
GCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCC
ACCCCATTGACGTCAATGGGAGTTTIGTTTTGGCACCAAAAT
CAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATT
GACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTAT
ATAAGC

28

Bt T f7 7“ o I:“

W R =

GTGAGTTTGGGGACCCTTGATTGTICTTICTTTTTCGCTATT
GTAAAATTCATGTTATATGGAGGGGGCAAAGTTTTCAGGG
TGTTGTTTAGAATGGGAAGATGTCCCTTGTATCACCATGGA
CCCTCATGATAATTTTIGTTICTTTCACTTTCTACTCTGTTGA
CAACCATTGTCTCCTCTTATTITTCTTTTCATTTTCTGTAACTT
TITCGTTAAACTTTAGCTTGCATTTGTAACGAATTTITAAAT
TCACTTTTGTITATTTGTCAGATTGTAAGTACTTITCTCTAAT
CACTTTTTTTTCAAGGCAATCAGGGTATATTATATTGTACTT
CAGCACAGTTTTAGAGAACAATTGTTATAATTAAATGATAA

CH YT A A A TATTTIE  TE MM A TATAAATTEOTEC A ST EM S YT O LA A A
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TATTCTTATTGGTAGAAACAACTACACCCTGGTCATCATCC
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TGCCTTTCTCTTTATGGTTACAATGATATACACTGTTTGAGA
TGAGGATAAAATACTCTGAGTCCAAACCGGGCCCCTCTGCT
AACCATGTTCATGCCTTCTTCTCTTTCCTACAG

29

VSV-G/VSV-
GCraghTS
DNA i F

GAATTCATGAAGTGCCTTITGTACTTAGCCTTTTTATTICATT
GGOOTGAATTGCAAGTTCACCATAGTTITITCCACACAACCA
AAAAGGAAACTGGAAAAATGTTCCTTCTAATTACCATTATT
GCCCGTCAAGCTCAGATTTAAATTGGCATAATGACTTAATA
GGCACAGCCTTACAAGTCAAAATGCCCAAGAGTCACAAGG
CTATTCAAGCAGACGUTTGGATGTGTCATGCTTCCAAATGG
GTCACTACTTGTGATTTCCGCTGGTATGGACCGAAGTATAT
AACACATTCCATCCGATCCTTCACTCCATCTGTAGAACAAT
GCAAGGAAAGCATTGAACAAACGAAACAAGGAACTTGGCT
GAATCCAGGCTTCCCTCCTCAAAGTTGTGGATATGCAACTG
TGACGGATGCCGAAGCAGTGATTGTCCAGGTGACTCCTCA
CCATGTGCTGGTTGATGAATACACAGGAGAATGGGTTGAT
TCACAGTTCATCAACGGAAAATGCAGCAATTACATATGCC
CCACTGTCCATAACTCTACAACCTGGCATICTGACTATAAG
GTCAAAGGGCTATGTGATTCTAACCTCATTTCCATGGACAT
CACCTTCTTCTCAGAGGACGGAGAGCTATCATCCCTGGGAA
AGGAGGGCACAGGGTTCAGAAGTAACTACTTTGCTTATGA
AACTGGAGGCAAGGCCTGCAAAATGCAATACTGCAAGCAT
TGGGGAGTCAGACTCCCATCAGGTGTCTGGTTCGAGATGG
CTGATAAGGATCTCTTTIGCTGCAGCCAGATICCCTGAATGC
CCAGAAGGGTCAAGTATCTCTGCTCCATCTCAGACCTCAGT
GGATGTAAGTCTAATTCAGGACGTTGAGAGGATCTTGGATT
ATTCCCTCTGCCAAGAAACCTGGAGCAAAATCAGAGCGGG
TCTTCCAATCTCTCCAGTGGATCTCAGCTATCTTGCTCCTAA
AAACCCAGGAACCGGTCCTGCTTTCACCATAATCAATGGTA
CCCTAAAATACTTTGAGACCAGATACATCAGAGTCGATATT
GCTGCTCCAATCCTCTCAAGAATGGTCGGAATGATCAGTGG
AACTACCACAGAAAGGGAACTGTGGGATGACTGGGCACCA
TATGAAGACGTGGAAATTGGACCCAATGGAGTTCTGAGGA
CCAGTTCAGGATATAAGTTTCCTTTATACATGATTGGACAT

GGTATGTTGGACTCCGATCTTCATCTTAGCTCAAAGGCTCA
CH YT YT T C  AAACATOCC TOAOCATTIOAAGACC T TTC KO AN,
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I TTCCTGATGATGAGAGTITATTTTTTGGTGATACTGGGCTA
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TCCAAAAATCCAATCGAGCTTGTAGAAGGTTGGTTCAGTA
GTTGGAAAAGCTCTATTGCCTCTTTTTTCTITATCATAGGGT
TAATCATTGGACTATTCTTGGTICTCCGAGTTGGTATCCATC
TTTGCATTAAATTAAAGCACACCAAGAAAAGACAGATTTA
TACAGACATAGAGATGAGAATTC

30 ol & L AGATCTTTTTCCCTCTGCCAAAAATTATGGGGACATCATGA
saprgty | AGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTT
A ATTTTCATTGCAATAGTGTGTTGGAATTTTTITGTGTCTCTCA
CTCGGAAGGACATATGGUGAGGGCAAATCATTTAAAACATC
AGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGCCCAT
ATGCTGGCTGCCATCGAACAAAGGTTGGCTATAAAGAGGTC
ATCAGTATATGAAACAGCCCCCTGCTGTCCATTICCTTATTIC
CATAGAAAAGCCTTGACTTGAGGTTAGATTITITTTATATT
TIGTTTIGTGTITATTTTTITCTITAACATCCCTAAAATTITCC
TTACATGTTTTACTAGCCAGATTTTTCCTCCTCTCCTGACTA
CTCCCAGTCATAGCTGTCCCTCTTCTCTTATGGAGATC
31 T s TAAGCAGAATTCATGAATTTGCCAGGAAGAT
32 TG A CCATACAATGAATGGACACTAGGCGGCCGCACGAAT
33 Gag, Pol. 1 | GAATTCATGAATTTGCCAGGAAGATGGAAACCAAAAATGA
75— | TAGGGGGAATTGGAGGTTTTATCAAAGTAAGACAGTATGA
D TCAGATACTCATAGAAATCTGCGGACATAAAGCTATAGGT

ACAGTATTAGTAGGACCTACACCTGTCAACATAATTGGAA
GAAATCTGTTGACTCAGATTGGCTGCACTTTAAATTTTICCC
ATTAGTCCTATTGAGACTGTACCAGTAAAATTAAAGCCAG
GAATGGATGGCCCAAAAGTTAAACAATGGCCATTGACAGA
AGAAAAAATAAAAGCATTAGTAGAAATTTGTACAGAAATG
GAAAAGGAAGGAAAAATTITCAAAAATTIGGGCCTGAAAATC
CATACAATACTCCAGTATTITGCCATAAAGAAAAAAGACAG
TACTAAATGGAGAAAATTAGTAGATTTCAGAGAACTTAAT
AAGAGAACTCAAGATTTCTGGGAAGTTCAATTAGGAATAC
CACATCCTGCAGGGTTAAAACAGAAAAAATCAGTAACAGT
ACTGGATGTGGGCGATGCATATTTTTCAGTTCCCTTAGATA
AAGACTTCAGGAAGTATACTGCATTTACCATACCTAGTATA
AACAATGAGACACCAGGGATTAGATATCAGTACAATGTGC
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TICCACAGGUGATOUGAAAGUATCACCAGUCAALATICCAG TG
TAGCATGACAAAAATCTTAGAGCCTTTTAGAAAACAAAAT
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CCAGACATAGTCATCTATCAATACATGGATGATTTGTATGT
AGGATCTGACTTAGAAATAGGGCAGCATAGAACAAAAATA
GAGGAACTGAGACAACATCTGTTGAGGTGGGGATTTACCA
CACCAGACAAAAAACATCAGAAAGAACCTCCATTCCTITG
GATGGGTTATGAACTCCATCCTGATAAATGGACAGTACAG
CCTATAGTGCTGCCAGAAAAGGACAGCTGGACTGTCAATG
ACATACAGAAATTAGTGGGAAAATTGAATTGGGCAAGTCA
GATTTATGCAGGGATTAAAGTAAGGCAATTATGTAAACTTC
TTAGGGGAACCAAAGCACTAACAGAAGTAGTACCACTAAC
AGAAGAAGCAGAGCTAGAACTGGCAGAAAACAGGGAGAT
TCTAAAAGAACCGGTACATGGAGTGTATTATGACCCATCA
AAAGACTTAATAGCAGAAATACAGAAGCAGGGGCAAGGC
CAATGGACATATCAAATTTATCAAGAGCCATTTAAAAATCT
GAAAACAGGAAAGTATGCAAGAATGAAGGGTGCCCACACT
AATGATGTGAAACAATTAACAGAGGCAGTACAAAAAATAG
CCACAGAAAGCATAGTAATATGGGGAAAGACTCCTAAATT
TAAATTACCCATACAAAAGCGAAACATGGGAAGCATGGTGG
ACAGAGTATTGGCAAGCCACCTGGATICCTGAGTGGGAGT
TTGTCAATACCCCTCCCTTAGTGAAGTTATGGTACCAGTTA
GAGAAAGAACCCATAATAGGAGCAGAAACTTTCTATGTAG
ATGGGGCAGCCAATAGGGAAACTAAATTAGGAAAAGCAG
GATATGTAACTGACAGAGGAAGACAAAAAGTTGTCCCCCT
AACGGACACAACAAATCAGAAGACTGAGTTACAAGCAATT
CATCTAGCTTTGCAGGATTCGGGATTAGAAGTAAACATAGT
GACAGACTCACAATATGCATTGGGAATCATICAAGCACAA
CCAGATAAGAGTGAATCAGAGTTAGTCAGTCAAATAATAG
AGCAGTTAATAAAAAAGGAAAAAGTCTACCTGGCATGGGT
ACCAGCACACAAAGGAATTGGAGGAAATGAACAAGTAGA
TAAATTGGTCAGTGCTGGAATCAGGAAAGTACTATTTTITAG
ATGGAATAGATAAGGCCCAAGAAGAACATGAGAAATATCA
CAGTAATTGGAGAGCAATGGCTAGTGATTTTAACCTACCAC
CTGTAGTAGCAAAAGAAATAGTAGCCAGCTGTGATAAATG
TCAGCTAAAAGGGGAAGCCATGCATGGACAAGTAGACTGT

AGCCCAGGAATATGGCAGCTAGATTIGTACACATITAGAAG
(G AAAAGT TATOTT (YT ACH AT TOC AT TAGGC O ACYT(IIATAT
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[ ATAGAAGCAGAAGTAATTCCAGCAGAGACAGGGCAAGAA
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ACAGCATACTTCCTCTTAAAATTAGCAGGAAGATGGCCAG
TAAAAACAGTACATACAGACAATGGCAGCAATTTCACCAG
TACTACAGTTAAGGCCGCCTGTTGGTGGGCGGGGATCAAG
CAGGAATTTGGCATTCCCTACAATCCCCAAAGTCAAGGAG
TAATAGAATCTATGAATAAAGAATTAAAGAAAATTATAGG
ACAGGTAAGAGATCAGGCTGAACATCTTAAGACAGCAGTA
CAAATGGCAGTATTCATCCACAATTTTAAAAGAAAAGGGG
GGATTGGGGGGTACAGTGCAGGGGAAAGAATAGTAGACAT
AATAGCAACAGACATACAAACTAAAGAATTACAAAAACAA
ATTACAAAAATTCAAAATTTTCGGGTTTATTACAGGGACAG
CAGAGATCCAGTTTGGAAAGGACCAGCAAAGCTCCTCTGG
AAAGGTGAAGGGGCAGTAGTAATACAAGATAATAGTGACA
TAAAAGTAGTGCCAAGAAGAAAAGCAAAGATCATCAGGG
ATTATGGAAAACAGATGGCAGGTGATGATTGTGTGGCAAG
TAGACAGGATGAGGATTAA

34

Rev. RRE.
48 LR
N_=F e

yRY ARE

HT 5 DNA
i H

TCTAGAATGGCAGGAAGAAGCGGAGACAGCGACGAAGAG
CTCATCAGAACAGTCAGACTCATCAAGCTTCTCTATCAAAG
CAACCCACCTCCCAATCCCGAGGGGACCCGACAGGCCCGA
AGGAATAGAAGAAGAAGGTGGAGAGAGAGACAGAGACAG
ATCCATTCGATTAGTGAACGGATCCTTGGCACTTATCTGGG
ACGATCTGCGGAGCCTGTGCCTCTTCAGCTACCACCGCTTG
AGAGACTTACTCTTGATIGTAACGAGGATTGTGGAACTTCT
GGOGACGCAGGGGGTGGGAAGCCCTCAAATATTGGTGGAAT
CTCCTACAATATTGGAGTCAGGAGCTAAAGAATAGAGGAG
CTTTGTTCCTTGGGTTCTIGGGAGCAGCAGGAAGCACTATG
GGCGCAGCGTCAATGACGCTGACGGTACAGGCCAGACAAT
TATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGG
GCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTG
GGUGCATCAAGCAGCTCCAGGCAAGAATCCTGGCTGTOGAA
AGATACCTAAAGGATCAACAGCTCCTAGATCTTTTTCCCTC
TGCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCAT
CTGACTTCTGGCTAATAAAGGAAATTTATTTTCATTGCAAT
AGTGTGTTGGAATTITTTGTGTCTCTCACTCGGAAGGACAT
ATGGGAGGGCAAATCATTTAAAACATCAGAATGAGTATTT
(H YT T TAGAGITTICHA YO A ACATATYN O OCATATCHN ' " TCH YO TEHNOCAT
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[ GAACAAAGGTGGCTATAAAGAGGTCATCAGTATATGAAAC
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AGCCCCCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTG
ACTTGAGGTTAGATTTTTTTTATATTTTGTTTTIGTGTTATTTT
TTTCTTTAACATCCCTAAAATTITTCCTTACATGTTTTACTAG
CCAGATTTTITCCTCCTCTCCTGACTACTCCCAGTCATAGCTG
TCCCTCTTCTCTTATGAAGATCCCTCGACCTGCAGCCCAAG
CTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATT
GTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAG
CATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAA
CTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTC
GGGAAACCTOTCOGTGCCAGCGGATCCOGCATCTCAATTAGTC
AGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCC
TAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGA
CTAATTTTTTITATTTATGCAGAGGCCGAGGCCGCCTCGGC
CTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTITTGGAG
GCCTAGGCTTITGCAAAAAGCTAACTTGTTTATTGCAGCTT
ATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCAC
AAATAAAGCATTITTTTCACTGCATTCTAGTTGTGGTTTGIC
CAAACTCATCAATGTATCITATCAGCGGCCGCCCCGGE

CAG = 72
S =
Sl
o R A
4 % DNA
W R

ACGCGTTAGTTATTAATAGTAATCAATTACGGGGTCATTAG
TICATAGCCCATATATGGAGTTCCGCGTTACATAACTTACG
GTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGLC
CATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCA
ATAGGGACTTTCCATTCGACGTCAATGGGTGGACTATTTACG
GTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGC
CAAGTACGCCCCCTATIGACGTCAATGACGGTAAATGGCC
CGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTC
CTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACC
ATGGUGTCGAGUGTGAGCCCCACGTTCTGCTTCACTCTCCCCA
TCTCCCCCCCCTCCCCACCCCCAATTTITGTATTTATTTATTT
TTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGEGGGE
GGCGCGCGCCAGGCGGGGCGGGGCGGGGCGAGGGGCGGG
GCGGGGCGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGA
GCGGCGCGCTCCGAAAGTTITCCTITTATGGCGAGGCGGCG

GCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCGGLGAGL
T AT O T ST TTCHO O T T L YT e OO 1T O ey
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CTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGG
GCTGTAATTAGCGCTTGGTTTAATGACGGCTCGTTICTTTTC
TGTGGCTGCGTGAAAGCCTTAAAGGGCTCCGGGAGGGCCC
TTTGTGCGGGGGGGAGCGGCTCGGGOGGTGCGTGCGTOTG
TGTGTGCGTGGGGAGCGLCCGCGTGCGGCCCGCGCTGCCCG
GCGGCTGTGAGCGCTGCGGGCGCGGCGCGGGGCTTTGTGC
GCTCCGCGTGTGCGCGAGGGGAGCGCGGCCGGGGGEGGTG
CCCCGCGGETGCGGGGGOGCTGCGAGGGGAACAAAGGCTGC
GTGCGGGGTGTGTGCOGTGGGGGGGTGAGCAGGGGGTGTGG
GCGCGGCGOTCGOGOCTOGTAACCCCCCCCTGCACCCCCCTCC
CCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTC
CGTGCGGGGCGTGGCGCGGGGCTCGCCGTGCCGGGCGGEE
GGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGGGECCGT
CTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGELCGEGECGGEC
CCGGAGCGCCGGCOEGCTGTCGAGGCGCGGCGAGCCGCAGC
CATTGCCTTITATGGTAATCGTGCGAGAGGGCGCAGGGACT
TCCTITGTCCCAAATCTGGCGGAGCCOAAATCTGGGAGGC
GCCGCCGCACCCCCTCTAGCGGGCGCGGGUGAAGCGGTGC
GGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGT
GCGTCGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCG
GGGCTGCCGCAGGGGGACGGCTGCCTTCOGGGGGGGACGGG
GCAGGGCGGGOGTTCGGCTTCTGGCGTGTGACCGGCGGGAA
TIC

36

RSV 7o & —
—k LR
HIV Rev

CAATTGCGATGTACGGGCCAGATATACGCGTATCTGAGGG
GACTAGGGTGTOTITAGGCGAAAAGCGGGGCTTCGETTOT
ACGCGGTTAGGAGTCCCCTCAGGATATAGTAGTTTCGCTTT
TGCATAGGGAGGGGGAAATGTAGTCTTATGCAATACACTT
GTAGTCTTGCAACATGGTAACGATGAGTTAGCAACATGCCT
TACAAGGAGAGAAAAAGCACCGTGCATGCCGATTGGTGGA
AGTAAGGTGGTACGATCGTGCCTTATTAGGAAGGCAACAG
ACAGGTCTGACATGGATTGGACGAACCACTGAATTCCGCA
TTGCAGAGATAATTGTATITAAGTGCCTAGCTCGATACAAT
AAACGCCATTTGACCATTCACCACATTGGTGTGCACCTCCA

AGCTCGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGA
CEH O ATOOCACCYC T (YT TTTIACCTOOATACIAAGAOCACCCH WA
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[ CCGATCCAGCCTCCCCTCGAAGCTAGCGATTAGGCATCTCC
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TATGGCAGGAAGAAGCGGAGACAGCGACGAAGAACTCCTC
AAGGCAGTCAGACTCATCAAGTTTCTCTATCAAAGCAACCC
ACCTCCCAATCCCGAGGGGACCCGACAGGCCCGAAGGAAT
AGAAGAAGAAGGTGGAGAGAGAGACAGAGACAGATCCAT
TCOGATTAGTGAACGGATCCTTAGCACTTATCTGGGACGATC
TGCGGAGCCTGTGCCTCTTCAGCTACCACCGCTTGAGAGAC
TTACTCTTGATTGTAACGAGGATTGTGGAACTTCTGGGACG
CAGGGGGTGOGAAGCCCTCAAATATTGGTGGAATCTCCTA
CAATATTGGAGTCAGGAGCTAAAGAATAGTCTAGA

HWREET-17
JL7 7 (EF1-
FTT ey

o A

CCGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAG
TGATGTCGTGTACTGGCTCCGCCTTITTCCCGAGGGTGGGG
GAGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTT
TITCGCAACGGGTTTGCCGCCAGAACACAGGTAAGTGCCG
TGTGTGGTTCCCGCGGGCCTGGCCTCTTTACGGGTTATGGC
CCTTGCGTGCCTTGAATTACTTCCACGCCCCTGGCTGCAGT
ACGTGATTCTTGATCCCGAGCTTCGGGTTGGAAGTGGGTGG
GAGAGTTCGAGGCCTTGCGCTTAAGGAGCCCCTTCGCCTCG
TGCTTGAGTTGAGGCCTGGCCTGGGCGCTGGGGCCGCCGC
GTGCGAATCTGGTGGCACCTTCGCGCCTGTCTCGCTGCTTT
CGATAAGTCTCTAGCCATTITAAAATTTTTGATGACCTGCTG
CGACGCTTTITITTCTGGCAAGATAGTCTIGTAAATGCGGGC
CAAGATCTGCACACTGGTATTITCGGTTITTTGGGGCCGCGGE
CGGCGACGGOGCCCOGTGCGTCCCAGCGCACATGTTCGGCG
AGGCGGGGCCTGCGAGCGCGGCCACCGAGAATCGGACGG
GGOTAGTCTCAAGCTGGCCGGCCTGCTCTGGTGCCTGOCCT
CGCGCCGCCGTGTATCGCCCCGCCCTGGGCGGCAAGGCTG
GCCCGGTCGGCACCAGTTGCGTGAGCGGAAAGATGGCCGC
TTCCCGGCCCTGCTGCAGGGAGCTCAAAATGGAGGACGCG
GCGCTCGGOGAGAGCGGGCGGGTGAGTCACCCACACAAAGG
AAAAGGGCCTTTCCGTCCTCAGCCGTCGCTTCATGTGACTC
CACGGAGTACCGGGCGCCGTCCAGGCACCTCGATTAGTTCT
CGAGCTTTTGGAGTACGTCGTCTTTAGGTTGGGGGGAGGG
GTTTTATGCGATGGAGTITCCCCACACTGAGTGGGTGGAGA

CTGAAGTTAGGCCAGCTTGGCACTTGATGTAATTICTCCTTG
(vAATT I (N COTT T T I (G ACYT T EEH AT TTCAYTTOATECOTOANAGY
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[ CCTCAGACAGTGGTTCAAAGTTTTITTICTICCATTTCAGGTG
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TCGTGA

38

GGGGTTGGGGTTGCGCCTTTICCAAGGCAGCCCTGGGTTITG
CGCAGGGACGCGGCTGCTCTGGGCGTGGTTCCGGGAAACG
CAGCGGCGCCGACCCTGGGTCTCGCACATICTTICACGTCCG
TTCGCAGCGTCACCCGGATCTTCGCCGCTACCCTTGTGGGC
CCCCCGGCGACGCTTCCTGCTCCGCCCCTAAGTCGGGAAGG
TTCCTTGCGGTTCGCGGCGTGCCGGACGTGACAAACGGAA
GCCGCACGTCTCACTAGTACCCTCGCAGACGGACAGCGCC
AGUGGAGCAATGGCAGCGCGCCGACCGCOGATGOGOCTOTGGC
CAATAGCGGCTGCTCAGCAGGGCGCGCCGAGAGCAGCGGC
CGGGAAGGGGCGGTGCGGGAGGCGGGGTGTGOGGCGGTA
GTGTGGGCCCTGTTCCTGCCCGCGCGGTGTTCCGCATTCTG
CAAGCCTCCGGAGCGCACGTCGGCAGTCGGCTCCCTCGTTG
ACCGAATCACCGACCTCTCTCCCCAG

Facs ot S
PGK
F Bty
UbC

GCGCCGGGTTTTGGCGCCTCCCGCGGGCGCCCCCCTCCTCA
CGGCGAGCGCTGCCACGTCAGACGAAGGGCGCAGGAGCGT
TCCTGATCCTTCCGCCCGGACGUTCAGGACAGCGGCCCGCT
GCTCATAAGACTCGGCCTTAGAACCCCAGTATCAGCAGAA
GGACATTTTAGGACGGGACTTGGGTGACTCTAGGGCACTG
GTTTTCTTTCCAGAGAGCGGAACAGGCGAGGAAAAGTAGT
CCCTTCTCGGCGATTCTGCGGAGGGATCTCCGTGGGGCGGT
GAACGCCGATGATTATATAAGGACGCGCCGGGTGTGGCAC
AGCTAGTTCCGTCGCAGCCGGGATTTGGGTCGCGGTTICTTG
TITGTGGATCGCTGTGATCGTCACTTGGTGAGTTGCGGGCT
GCTGGGCTGGCCGGGGCTTTCGTGGCCGCCGGGCCGLTCG
GTGGGACGGAAGCGTGTGGAGAGACCGCCAAGGGCTGTAG
TCTGGGTCCGCGAGCAAGGTTGCCCTGAACTGGGGGTTGG
GGGGAGCGCACAAAATGGCGGCTGTTCCCGAGTCTTGAAT
GGAAGACGCTTGTAAGGCGGGUCTGTGAGGTCGTTGAAACA
AGGTGGGGGGCATGGTGGGCGGCAAGAACCCAAGGTCTTIG
AGGCCTTCGCTAATGCGGGAAAGCTCTTATTCGGGTGAGAT
GGGCTGGGGCACCATCTGGGGACCCTGACGTGAAGTTTGT
CACTGACTGGAGAACTCGGGTTTGTCGTCTGGTTGCGGGGG
CGGCAGTTATGCGGTGCCGTTGGGCAGTGCACCCGTACCTT

TN N A T T T T E YT yT e yTEC N ST EAACH YT ACCC YT T YT
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GTGCGGTAGGCTTTTICTCCGTCGCAGGACGCAGGGTTICGGE
CCTAGGGTAGGCTCTCCTGAATCGACAGGCGCCGGACCTCT
GGTGAGGGGAGGGATAAGTGAGGCGTCAGTTITCTTTGGTC
GGTTTTATGTACCTATCTTCTTAAGTAGCTGAAGCTCCGGT
TTTGAACTATGCGCTCGGGGTTGGCGAGTGTGTTTTGTGAA
GTTTTTTAGGCACCTTTTGAAATGTAATCATTTGGGTCAAT
ATGTAATTTTCAGTGTTAGACTAGTAAA

40

R A 8V40

GTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCA
TCACAAATTICACAAATAAAGCATTTTTTTCACTGCATTCT
AGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCA

41

U A bGH

GACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTC
CCCCGTGCCTITCCTTGACCCTGGAAGGTGCCACTCCCACTG
TCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTG
AGTAGGTGTCATTCTATTCTGGGGOGGTGGGGETGGGGCAGG
ACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATG
CTGGGGATGCGGTGGGCTCTATGG

42

el —

’

RID114

ATGAAACTCCCAACAGGAATGOGTCATTTTATGTAGCCTAAT
AATAGTTCGGGCAGGGTTTGACGACCCCCGCAAGGCTATC
GCATTAGTACAAAAACAACATGGTAAACCATGCGAATGCA
GCGGAGGGCAGGTATCCGAGGCCCCACCGAACTCCATCCA
ACAGOGTAACTTGCCCAGGCAAGACGGCCTACTTAATGACC
AACCAAAAATGCAAATGCAGAGTCACTCCAAAAAATCTCA
CCCCTAGCGGUGGOGAGAACTCCAGAACTGCCCCTGTAACAC
TTTCCAGGACTCGATGCACAGTTCTTGTTATACTGAATACC
GGCAATGCAGGGCGAATAATAAGACATACTACACGGCCAC
CTTGCTTAAAATACGGTCTGGGAGCCTCAACGAGGTACAG
ATATTACAAAACCCCAATCAGCTCCTACAGTCCCCTTGTAG
GGGCTCTATAAATCAGCCCGTTTGCTGGAGTGCCACAGCCC
CCATCCATATCTCCGATGGTGGAGGACCCCTCGATACTAAG
AGAGTGTGGACAGTCCAAAAAAGGCTAGAACAAATTCATA
AGGCTATGCATCCTGAACTTCAATACCACCCCTTAGCCCTG
CCCAAAGTCAGAGATGACCTTAGCCTTGATGCACGGACTTT
TGATATCCTGAATACCACTTTITAGGTTACTCCAGATGTCCA
ATTTTAGCCTTGCCCAAGATTGTTGGCTCTGTTTAAAACTA

YT AT AT YIS AT ACC AT YT A A
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| CTACTCCCTAGCAGACTCCCTAGCGAATGCCTCCTGTCAGA
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TTATACCTCCCCTCTTGGTTCAACCGATGCAGTTCTCCAACT
CGTCCTGTTTATCTTCCCCTTTCATTAACGATACGGAACAA
ATAGACTTAGGTGCAGTCACCTTTACTAACTGCACCTCTGT
AGCCAATGTCAGTAGTCCTTTATGTGCCCTAAACGGGTCAG
TCTTCCTCTGTGGAAATAACATGGCATACACCTATTTACCC
CAAAACTGGACAGGACTTTGCGTCCAAGCCTCCCTCCTCCC
CGACATTGACATCATCCCGGGGGATGAGCCAGTCCCCATTC
CTGCCATTGATCATTATATACATAGACCTAAACGAGCTGTA
CAGTTCATCCCTTTACTAGCTGGACTGGGAATCACCGCAGC
ATTCACCACCGGAGCTACAGGCCTAGGTGTCTCCGTCACCC
AGTATACAAAATTATCCCATCAGTTAATATCTGATGTCCAA
GTCTTATCCGGTACCATACAAGATTTACAAGACCAGGTAG
ACTCGTTAGCTGAAGTAGTTCTCCAAAATAGGAGGGGACT
GGACCTACTAACGGCAGAACAAGGAGGAATTTGTTTAGCC
TTACAAGAAAAATGCTGTTITITATGCTAACAAGTCAGGAAT
TGTGAGAAACAAAATAAGAACCCTACAAGAAGAATTACAA
AAACGCAGGGAAAGCCTGGCATCCAACCCTCTCTGGACCG
GGCTGCAGGGCTTTCTTCCGTACCTCCTACCTCTCCTGGGA
CCCCTACTCACCCTCCTACTCATACTAACCATTGGGCCATG
CGTTTTCAATCGATTGGTCCAATTTGTTAAAGACAGGATCT
CAGTGGTCCAGGCTCTGGTTTTGACTCAGCAATATCACCAG
CTAAAACCCATAGAGTACGAGCCATGA

43

mgrrEm—gy

GALV

ATGCTTCTCACCTCAAGCCCGCACCACCTICGGCACCAGAT
GAGTCCTGGGAGCTGGAAAAGACTGATCATCCTCTTAAGC
TGCGTATTCGGAGACGGCAAAACGAGTCTGCAGAATAAGA
ACCCCCACCAGCCTGTGACCCTCACCTGGCAGGTACTGTCC
CAAACTGGGGACGTTIGTCTGGGACAAAAAGGCAGTCCAGC
CCCTTTGGACTTGGTGGCCCTCTCTTACACCTGATGTATGT
GCCCTGGCGGCCGOTCTTCGAGTCCTGGGATATCCCGGGATC
CGATGTATCGTCCTCTAAAAGAGTTAGACCTCCTGATTCAG
ACTATACTGCCGCTTATAAGCAAATCACCTGGGGAGCCAT
AGGGTGCAGCTACCCTCGGGCTAGGACCAGGATGGCAAAT
TCCCCCTTCTACGTGTGTCCCCGAGCTGGCCGAACCCATTC

AGAAGCTAGGAGGTGTGGGGGGCTAGAATCCCTATACTGT
AAACIAATEH AT (YT AALIAT T OAC CH Y TACCGIYTTEATTI OO,
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I AACCCAAGTCCTCATGGGACCTCATAACTGTAAAATGGGA
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CCAAAATGTGAAATGGGAGCAAAAATTTCAAAAGTGTGAA
CAAACCGGCTGGTGTAACCCCCTCAAGATAGACTTCACAG
AAAAAGGAAAACTCTCCAGAGATTGGATAACGGAAAAAA
CCTGGGAATTAAGGTTCTATGTATATGGACACCCAGGCATA
CAGTTGACTATCCGCTTAGAGGTCACTAACATGCCGGTTGT
GGCAGTGGGCCCAGACCCTGTCCTTGCGGAACAGGGACCT
CCTAGCAAGCCCCTCACTCTCCCTCTCTCCCCACGGAAAGC
GCCGCCCACCCCTCTACCCCCGGCGGCTAGTGAGCAAACC
CCTGCGGTGCATGGAGAAACTGTTACCCTAAACTCTCCGCC
TCCCACCAGTGGCGACCGACTCTTTGGCCTTGTGCAGGGGE
CCTTCCTAACCTTGAATGCTACCAACCCAGGGGCCACTAAG
TCTTGCTGGCTCTGTITGGGCATGAGCCCCCCTTATTATGA
AGGGATAGCCTCTTCAGGAGAGGTCGCTTATACCTCCAACC
ATACCCGATGCCACTGGGGGGCCCAAGGAAAGCTTACCCT
CACTGAGGTCTCCGGACTCGGGTCATGCATAGGGAAGGTG
CCTCTTACCCATCAACATCTTTIGCAACCAGACCTTACCCAT
CAATTCCTCTAAAAACCATCAGTATCTIGCTCCCCTCAAACC
ATAGCTGGTGGGCCTGCAGCACTGGCCTCACCCCCTGCCTC
TCCACCTCAGTTTTTAATCAGTCTAAAGACTTCTGTGTCCA
GGTCCAGCTGATCCCCCGCATCTATTACCATTCTGAAGAAA
CCTTGTTACAAGCCTATGACAAATCACCCCCCAGGTTTAAA
AGAGAGCCTGCCTCACTTACCCTAGCTGTCTTCCTGGGGTT
AGGGATTGCGGCAGGTATAGGTACTGGCTCAACCGCCCTA
ATTAAAGGGCCCATAGACCTCCAGCAAGGCCTAACCAGCC
TCCAAATCGCCATTGACGCTGACCTCCGGGCCCTTCAGGAC
TCAATCAGCAAGCTAGAGGACTCACTGACTICCCTATCTGA
GGTAGTACTCCAAAATAGGAGAGGCCTTGACTTACTATTCC
TTAAAGAAGGAGGCCTCTGCGCGGCCCTAAAAGAAGAGTG
CTGTTTTTATGTAGACCACTCAGGTGCAGTACGAGACTCCA
TGAAAAAACTTAAAGAAAGACTAGATAAAAGACAGTTAGA
GCGCCAGAAAAACCAAAACTGGTATGAAGGGTGGTTCAAT
AACTCCCCTTGGTTTACTACCCTACTATCAACCATCGCTGG
GCCCCTATTGCTCCTCCTTTTGTTACTCACTCTTGGGCCCTG
CATCATCAATAAATTAATCCAATTICATCAATGATAGGATAA
(T O AGYTOAAAATTT T AGTOCOTTAGGACAGAAATATCAGACOC
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[ CTAGATAACGAGGAAAACCTITAA
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44

e

FUG

ATGGTICCGCAGGTTCTTTTIGTITGTACTCCTTCTGGGTTTT
TCGTTGTGTTTCGGGAAGTTCCCCATTTACACGATACCAGA
CGAACTTGGTCCCTGGAGCCCTATTGACATACACCATCTCA
GCTGTCCAAATAACCTGGTTGTGGAGGATGAAGGATGTAC
CAACCTGTCCGAGTTCTCCTACATGGAACTCAAAGTGGGAT
ACATCTCAGCCATCAAAGTGAACGGGTTCACTTGCACAGG
TGTTGTGACAGAGGCAGAGACCTACACCAACTTTGTTGGTT
ATGTCACAACCACATTCAAGAGAAAGCATTTCCGCCCCAC
CCCAGACGCATGTAGAGCCGCGTATAACTGGAAGATGGCC
GGTGACCCCAGATATGAAGAGTCCCTACACAATCCATACC
CCGACTACCACTGGCTTCGAACTGTAAGAACCACCAAAGA
GTCCCTCATTATCATATCCCCAAGTGTGACAGATTTGGACC
CATATGACAAATCCCTTCACTCAAGGGTCTTCCCTGGCGGA
AAGTGCTCAGGAATAACGGTGTCCTCTACCTACTGCTCAAC
TAACCATGATTACACCATITGGATGCCCGAGAATCCGAGA
CCAAGGACACCTTGTGACATITITACCAATAGCAGAGGGA
AGAGAGCATCCAACGGGAACAAGACTTGCGGCTTTGTGGA
TGAAAGAGGCCTGTATAAGTCTCTAAAAGGAGCATGCAGG
CTCAAGTTATGTGGAGTTCTTGGACTTAGACTTATGGATGG
AACATGGOGTCGCGATGCAAACATCAGATGAGACCAAATGG
TGCCCTCCAGATCAGTTGGTGAATTTGCACGACTTTCGCTC
AGACGAGATCGAGCATCTCGTTGTGGAGGAGTTAGTTAAG
AAAAGAGAGGAATGTCTGGATGCATTAGAGTCCATCATGA
CCACCAAGTCAGTAAGTITCAGACGTCTCAGTCACCTGAGA
AAACTTGTCCCAGGGTTTGGAAAAGCATATACCATATTCAA
CAAAACCTTGATGGAGGCTGATGCTCACTACAAGTCAGTC
CGGACCTGGAATGAGATCATCCCCTCAAAAGGGTOTITGA
AAGTTGGAGGAAGGTGCCATCCTCATGTGAACGGGGTGTT
TTTCAATGGTATAATATTAGGGCCTGACGACCATGTCCTAA
TCCCAGAGATGCAATCATCCCTCCTCCAGCAACATATGGAG
TTGTTGGAATCTTCAGTTATCCCCCTGATGCACCCCCTGGC
AGACCCTTCTACAGTTTTCAAAGAAGGTGATGAGGCTGAG
GATTTTIGTTGAAGTTCACCTCCCCGATGTGTACAAACAGAT

CTCAGGGGTTGACCTGGGTCTCCCGAACTGGGGAAAGTAT
(G TATITGAT(IACT(GGOACH A H A O ATATTCH OO THATGTTIAT
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[ ATTTTCCCTAATGACATGGTGCAGAGTTGGTATCCATCTTT
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GCATTAAATTAAAGCACACCAAGAAAAGACAGATTTATAC
AGACATAGAGATGAACCGACTTGGAAAGTAA

I e sg—

LCMV

ATGGGTCAGATTGTGACAATGTTTGAGGCTCTGCCTCACAT
CATCGATGAGGTGATCAACATTGTCATTATTIGTGCTTATCG
TGATCACGGGTATCAAGGCTGTCTACAATTTTGCCACCTGT
GGGATATITCGCATTGATCAGTTTCCTACTTCTGGCTGGCAG
GTCCTGTGGCATGTACGGTCTTAAGGGACCCGACATTTACA
AAGGAGTTTACCAATTTAAGTCAGTGGAGTTTGATATGTCA
CATCTGAACCTGACCATGCCCAACGCATGTTCAGCCAACA
ACTCCCACCATTACATCAGTATGGGGACTTCTGGACTAGAA
TIGACCTTCACCAATGATTCCATCATCAGTCACAACTTITTG
CAATCTGACCTCTGCCTTCAACAAAAAGACCTTTGACCACA
CACTCATGAGTATAGTITCGAGCCTACACCTCAGTATCAGA
GGOGAACTCCAACTATAAGGCAGTATCCTGCGACTTCAACA
ATGGCATAACCATCCAATACAACTTGACATTCTCAGATCGA
CAAAGTGCTCAGAGCCAGTGTAGAACCTTCAGAGGTAGAG
TCCTAGATATGTTTAGAACTGCCTTCGGGGGGAAATACATG
AGGAGTGGCTGGOGGCTGGACAGGCTCAGATGGCAAGACCA
CCTGGTGTAGCCAGACGAGTTACCAATACCTGATTATACAA
AATAGAACCTGGGAAAACCACTGCACATATGCAGGTCCTT
TIGGGATGTCCAGGATTCTCCTTTCCCAAGAGAAGACTAAG
TICTTCACTAGGAGACTAGCGGGCACATTCACCTGGACTTT
GTCAGACTCTICAGGGGTGGAGAATCCAGGTGGTTATTGCC
TGACCAAATGGATGATTCTTGCTGCAGAGCTTAAGTGTITC
GGOGAACACAGCAGTIGCGAAATGCAATGTAAATCATGATG
CCGAATTCTGTGACATGCTGCGACTAATTGACTACAACAAG
GCTGCTTTGAGTAAGTTCAAAGAGGACGTAGAATCTGCCTT
GCACTTATTCAAAACAACAGTGAATTCTTTGATTTCAGATC
AACTACTCGATGAGGAACCACTTGAGAGATCTGATGGOGGT
GCCATATTGCAATTACTCAAAGTTTTGGTACCTAGAACATG
CAAAGACCGGCGAAACTAGTGTCCCCAAGTGCTGGCTTGT
CACCAATGGTTCTTACTTAAATGAGACCCACTTCAGTGATC
AAATCGAACAGGAAGCCGATAACATGATTACAGAGATGTT

GAGGAAGGATTACATAAAGAGGCAGGGGAGTACCCCCCTA
rOATTOIATCHAIAC O T T O TEAATGTTTTIC O ACATOTHNOATATOT
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[ AGTCAGCATCTTCCTGCACCTTGTCAAAATACCAACACACA
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GGCACATAAAAGGTGGCTCATGTCCAAAGCCACACCGATT
AACCAACAAAGGAATTTGTAGTTGTGGTGCATTTAAGGTG
CCTGGTGTAAAAACCGTCTGGAAAAGACGCTGA

46

I LA R

FPV

ATGAACACTCAAATCCTGGTTTTCGCCCTTGTGGCAGTCAT
CCCCACAAATGCAGACAAAATTTGTCTTGGACATCATGCTG
TATCAAATGGCACCAAAGTAAACACACTCACTGAGAGAGG
AGTAGAAGTTGTCAATGCAACGGAAACAGTGGAGCGGACA
AACATCCCCAAAATTTGCTCAAAAGGGAAAAGAACCACTG
ATCTTGGCCAATGCGGACTGTTAGGGACCATTACCGGACC
ACCTCAATGCGACCAATTTCTAGAATTTTCAGCTGATCTAA
TAATCGAGAGACGAGAAGGAAATGATGTTTGTTACCCGGG
GAAGTTTGTTAATGAAGAGGCATTGCGACAAATCCTCAGA
GGATCAGGTGGGATTGACAAAGAAACAATGGGATTCACAT
ATAGTGGAATAAGGACCAACGGAACAACTAGTGCATGTAG
AAGATCAGGGTCTTCATTCTATGCAGAAATGGAGTGGCTCC
TGTCAAATACAGACAATGCTGCTTTCCCACAAATGACAAA
ATCATACAAAAACACAAGGAGAGAATCAGCTCTGATAGTC
TGGGGAATCCACCATTCAGGATCAACCACCGAACAGACCA
AACTATATGGGAGTGGAAATAAACTGATAACAGTCGGGAG
TICCAAATATCATCAATCTTTTGTGCCGAGTCCAGGAACAC
GACCGCAGATAAATGGCCAGTCCGGACGGATTGATTITTCA
TIGGTTGATCTTGGATCCCAATGATACAGTTACTTITTAGTTT
CAATGGGGCTTTCATAGCTCCAAATCGTGCCAGCTTCTTGA
GGGGAAAGTCCATGGGGATCCAGAGCGATGTGCAGGTTGA
TGCCAATTGCGAAGGGUGAATGUCTACCACAGTGGAGGGACT
ATAACAAGCAGATTGCCTTITTCAAAACATCAATAGCAGAG
CAGTTGGCAAATGCCCAAGATATGTAAAACAGGAAAGTTT
ATTATTGGCAACTGGGATGAAGAACGTTCCCGAACCTTCCA
AAAAAAGGAAAAAAAGAGGCCTGTTTGGCGCTATAGCAGG
GTTTATTGAAAATGGTTGGGAAGGTCTGGTCGACGGGTGG
TACGGTTTCAGGCATCAGAATGCACAAGGAGAAGGAACTG
CAGCAGACTACAAAAGCACCCAATCGGCAATTGATCAGAT
AACCGGAAAGTTAAATAGACTCATTGAGAAAACCAACCAG
CAATTTGAGCTAATAGATAATGAATTCACTGAGGTGGAAA
ACH O AGIATTCH SO AATTTAATTAAOTCHIACOAAACGIACTOOAT
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I CACAGAAGTATGGTCTTACAATGCTGAACTTCTTGTGGCAA
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TGGAAAACCAGCACACTATTGATTTGGCTGATITCAGAGAT
GAACAAGCTGTATGAGCGAGTGAGGAAACAATTAAGGGA
AAATGCTGAAGAGGATGGCACTGGTTGCTTTGAAATTTTTC
ATAAATGTGACGATGATTGTATGGCTAGTATAAGGAACAA
TACTTATGATCACAGCAAATACAGAGAAGAAGCGATGCAA
AATAGAATACAAATTGACCCAGTCAAATTGAGTAGTGGCT
ACAAAGATGTGATACTTTGGTTTAGCTTCGGGGCATCATGC
TTTTTGCTTCTTGCCATTGCAATGGGCCTTGTTTTCATATGT
GTGAAGAACGGAAACATGCGGTGCACTATTTGTATATAA

47

AN

RRV

AGTGTAACAGAGCACTTTAATGTGTATAAGGCTACTAGAC
CATACCTAGCACATTGCGCCGATTGCGGGGACGGGTACTTC
TGCTATAGCCCAGTTGCTATCGAGGAGATCCGAGATGAGG
COTCTOGATGGCATGCTTAAGATCCAAGTCTCCGCCCAAATA
GGTCTGGACAAGGCAGGCACCCACGCCCACACGAAGCTCC
GATATATGGCTGGTCATGATGTTCAGGAATCTAAGAGAGA
TTCCTTGAGGGTGTACACGTCCGCAGCGTGCTCCATACATG
GGACGATGGGACACTTCATCGTCGCACACTGTCCACCAGG
CGACTACCTCAAGGTTTCGTTCGAGGACGCAGATTCGCACG
TGAAGGCATGTAAGGTCCAATACAAGCACAATCCATTGCC
GGTGGGTAGAGAGAAGTTCGTGGTTAGACCACACTTTGGC
GTAGAGCTGCCATGCACCTCATACCAGCTGACAACGGCTC
CCACCGACGAGGAGATTGACATGCATACACCGCCAGATAT
ACCGGATCGCACCCTGCTATCACAGACGGCGGGCAACGTC
AAAATAACAGCAGGCGGCAGGACTATCAGGTACAACTGTA
CCTGCGGCCGTGACAACGTAGGCACTACCAGTACTGACAA
GACCATCAACACATGCAAGATTGACCAATGCCATGCTGCC
GTCACCAGCCATGACAAATGGCAATTTACCTCTCCATTTGT
TCCCAGGGCTGATCAGACAGCTAGGAAAGGCAAGGTACAC
GTTCCGTTCCCTCTGACTAACGTCACCTGCCGAGTGCCGTT
GGCTCGAGCGCCGGATGCCACCTATGGTAAGAAGGAGGTG
ACCCTGAGATTACACCCAGATCATCCGACGCTCTTCTCCTA
TAGGAGTTTAGGAGCCGAACCGCACCCGTACGAGGAATGG
GTTGACAAGTTCTCTGAGCGCATCATCCCAGTGACGGAAG

AAGGGATTGAGTACCAGTGGGGCAACAACCCGCCGOTCTG
COT YT OO AACTOIAC A CIAH NN T AAACCCOATONNW
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[ TGGCCACATGAAATCATTCAGTACTATTATGGACTATACCC



https://patentimages.storage.googleapis.com/ed/85/bf/e8cced223d7530/0007017247000036.png
https://patentimages.storage.googleapis.com/ed/85/bf/e8cced223d7530/0007017247000036.png

CGCCGCCACTATTGCCGCAGTATCCGGGGCGAGTCTGATG
GCCCTCCTAACTCTGGCGGCCACATGCTGCATGCTGGCCAC
CGCGAGGAGAAAGTGCCTAACACCGTACGCCCTGACGCCA
GGAGCGGTGOGTACCGTTGACACTGGGGCTGCTTTGCTGCGC
ACCGAGGGCGAATGCA

48

T g7

keet vl

ATGGGTGTTACAGGAATATTGCAGTTACCTCGTGATCGATT
CAAGAGGACATCATTCTTTCTTTGGGTAATTATCCTTTTCCA
AAGAACATTTTCCATCCCACTTGGAGTCATCCACAATAGCA
CATTACAGGTTAGTGATGTCGACAAACTGGTTTGCCOGTGAC
AAACTGTCATCCACAAATCAATTGAGATCAGTTGGACTGA
ATCTCGAAGGGAATGGAGTGGCAACTGACGTGCCATCTGC
AACTAAAAGATGGGGCTTCAGGTCCGGTGTCCCACCAAAG
GTGGTCAATTATGAAGCTGGTGAATGGGCTGAAAACTGCT
ACAATCTTGAAATCAAAAAACCTGACGGGAGTGAGTGTCT
ACCAGCAGCGCCAGACGGGATTCGGGGCTTCCCCCGGTAC
CGGTATGTGCACAAAGTATCAGGAACGGGACCGTGTGCCG
GAGACTTTGCCTTCCACAAAGAGGGTGCTTTCTTCCTGTAT
GACCGACTTGCTTCCACAGTTATCTACCGAGGAACGACTTT
CGCTGAAGGTGTCGTTGCATTITCTGATACTGCCCCAAGCTA
AGAAGGACTTCTTCAGCTCACACCCCTTGAGAGAGCCGGT
CAATGCAACGGAGGACCCGTCTAGTGGCTACTATTCTACCA
CAATTAGATATCAAGCTACCGGTTTITGGAACCAATGAGAC
AGAGTATTTGTTCGAGGTTGACAATTTIGACCTACGTCCAAC
TTGAATCAAGATTCACACCACAGTTTCTGCTCCAGCTGAAT
GAGACAATATATACAAGTGGGAAAAGGAGCAATACCACG
GGAAAACTAATTTGGAAGGTCAACCCCGAAATTGATACAA
CAATCGGGGAGTGGGCCTTCTGGGAAACTAAAAAAACCTC
ACTAGAAAAATTCGCAGTGAAGAGTTGTCTTTCACAGCTGT
ATCAAACAGAGCCAAAAACATCAGTGGTCAGAGTCCGGCG
CGAACTTCTTCCGACCCAGGGACCAACACAACAACTGAAG
ACCACAAAATCATGGCTTCAGAAAATTCCTCTGCAATGGTT
CAAGTGCACAGTCAAGGAAGGGAAGCTGCAGTGTCGCATC
TGACAACCCTTGCCACAATCTCCACGAGTCCTCAACCCCCC
ACAACCAAACCAGGTCCGGACAACAGCACCCACAATACAC
COCYTCYTATAAACTTIGIACATOTOTIAACHHYAACTOAAGTTIYIA A
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[ CAACATCACCGCAGAACAGACAACGACAGCACAGCCTCCG
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ACACTCCCCCOGCCACGACCGCAGCCGGACCCCTAAAAGC
AGAGAACACCAACACGAGCAAGGGTACCGACCTCCTGGAC
CCCGCCACCACAACAAGTCCCCAAAACCACAGCGAGACCG
CTGGCAACAACAACACTCATCACCAAGATACCGGAGAAGA
GAGTGCCAGCAGCGGGAAGCTAGGCTTAATTACCAATACT
ATTGCTGGAGTCGCAGGACTGATCACAGGCGGGAGGAGAG
CTCGAAGAGAAGCAATTGTCAATGCTCAACCCAAATGCAA
CCCTAATTTACATTACTGGACTACTCAGGATGAAGGTGCTG
CAATCGGACTGGCCTGGATACCATATTTCGGGCCAGCAGC
CGAGGGAATTTACATAGAGGGGCTGATGCACAATCAAGAT
GGTTTAATCTGTGGGTTGAGACAGCTGGCCAACGAGACGA
CTCAAGCTCTTCAACTGTTCCTGAGAGCCACAACCGAGCTA
CGCACCTTTITCAATCCTCAACCGTAAGGCAATTGATTTCTT
GCTGCAGCGATGGGGCGGCACATGCCACATTITTGGGACCG
GACTGCTGTATCGAACCACATGATTGGACCAAGAACATAA
CAGACAAAATTGATCAGATTATTCATGATTTTGTTGATAAA
ACCCTTCCGOGACCAGGGGOGACAATCACAATTGGTGGACAG
GATGGAGACAATGGATACCGGCAGGTATTGGAGTTACAGG
CGTTATAATTGCAGTTATCGCTTTATTCTGTATATGCAAATT
TGTCTTTTAG

49 FDPS =98 | GTCCTGGAGTACAATGCCATT
Fl#1
50 FDPS f=i% | GCAGGATTTCGTTCAGCACTT
Flg2
51 FDPS =% | GCCATGTACATGGCAGGAATT
Fl#3
52 FDPS FEREL | GCAGAAGGAGGCTGAGAAAGT
Fl#4
53 miR30 FDPS | AAGGTATATTGCTGTTGACAGTGAGCGACACTTTCTCAGCC
Al #1 TCCTTCTGCGTGAAGCCACAGATGGCAGAAGGAGGCTGAG
AAAGTGCTGCCTACTGCCTCGGACTTCAAGGGGCT
54 miR30 FDPS | AAGGTATATTGCTGTTGACAGTGAGCGACACTTTCTCAGCC

a2l

TCCTTCTGCGTGAAGCCACAGATGGCAGAAGGGCTGAGAA
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AGTGCTGCCTACTGCCTCGGACTTCAAGGGGCT
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55

miR30 FDPS
B F1#3

TGCTGTTGACAGTGAGCGACTTTCTCAGCCTCCTICTGCGT
GAAGCCACAGATGGCAGAAGGAGGCTGAGAAAGTTGCCTA
CTGCCTCGGA

56 miR135 FDPS | CCTGGAGGCTTGCTGAAGGCTGTATGCTGACTTTCTCAGCC
B A#1 TCCTTCTGCTTTTGGCCACTGACTGAGCAGAAGGGCTGAGA
AAGTCAGGACACAAGGCCTGTTACTAGCACTCA
57 miR21 FDPS CATCTCCATGGCTGTACCACCTTGTCGGGACTTTICTCAGCC
Bl TCCTTCTGCCTGTTGAATCTCATGGCAGAAGGAGGCGAGA
AAGTCTGACATTTTGGTATCTTTCATCTGACCA
58 miR183 FDPS | GGGCCTGGCTCGAGCAGGGGGUCGAGGGATACTTTCTCAGC
BAE 41 CTCCTTCTGCTGGTCCCCTCCCCGCAGAAGGAGGCTGAGAA
AGTCCTTCCCTCCCAATGACCGCGTCTTCGTCG
59 7 47— 7 I AGGAATTGATGGCGAGAAGG
ZA =
60 e R 1 CCCAAAGAGGTCAAGGTAATCA
A 7 —
61 T4 — R AGCGCGGCTACAGCTTCA
TA =
62 Y= 277 | GGCGACGTAGCACAGCTTCT
A e
63 74 U 7 1 CACTGTCGTCATTCCATGCT
TA w—
64 Y= 7% 1 GCCTCTTGACATTCTCCTC
A 7 —
63 o= 277 | AAAGTCAGTGGGGACAGTGG
A
66 miR155 CD47 | CCTGGAGGCTTGCTGAAGGCTGTATGCTGTTAGCTCGATGA
TR ERF 42 TCGTTTCACGTTTTGGCCACTGACTGACGTGAAACGCATCG
AGCTAACAGGACACAAGGCCTGTTACTAGCACTCA
67 miR135CD47 | CCTGGAGGCTTGCTGAAGGCTGTATGCTGAAGAATGGCTC

IERIEL A3

CAACAATGACGTTTTGGCCACTGACTGACGTCATTGTGAGC
CATTCTTCAGGACACAAGGCCTGTTACTAGCACTCA
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mik15> Ch47/
A5 r4

COIGGAGULUTTGUIGAAGGUTGTATGUIGIATACACGLUCGC
AATACAGAGGTTTTGGCCACTGACTGACCTCTGTATCGGCG
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TGTATACAGGACACAAGGCCTGTTACTAGCACTCA

6%

ZAE= T

5 A

GGACTATCCTGCTGCCAA

70

miR155 cMye
A4l

CCTGGAGGCTTGCTGAAGGCTGTATGCTGTGTTCGCCTCTT
GACATTCTCTTTTGGCCACTGACTGAGAGAATGTAGAGGCG
AACACAGGACACAAGGCCTGTTACTAGCACTCA

71

cMyc {ERYEZ
3]

GAGAATGTCAAGAGGCGAACA

72

CMV 7%
v A e WL

ATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGG
CAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGAT
GCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTG
ACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAAT
GGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAA
ATGTCGTAACAACTCCGCCCCATTIGACGCAAATGGGCGGT
AGGCGTGTACGGTGGOGAGGTITATATAAGCAGAGCTCGTT
TAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTG
TTTT

73

GFP T2A /L3~
B 4Tl
H

ATGCCCGCCATGAAGATCGAGTGCCGCATCACCGGCACCC
TGAACGGCGTGGAGTTCGAGCTGGTGGGCGGCGGAGAGGG
CACCCCCGAGCAGGGCCGCATGACCAACAAGATGAAGAGC
ACCAAAGGCGCCCTGACCTTCAGCCCCTACCTGCTGAGCCA
CGTGATGGGCTACGGCTTCTACCACTTICGGCACCTACCCCA
GCGGCTACGAGAACCCCTTCCTGCACGCCATCAACAACGG
CGGCTACACCAACACCCGCATCGAGAAGTACGAGGACGGC
GGCGTGCTGCACGTGAGCTICAGCTACCGCTACGAGGCCG
GCCGCGTGATCGGCGACTTCAAGGTGGTGGGCACCGGCTT
CCCCGAGGACAGCGTGATCTTCACCCGACAAGATCATCCGC
AGCAACGCCACCOTGGAGCACCTOGCACCCCATGGGCGATA
ACGTGCTGGTGGGCAGCTTCGCCCGCACCTTCAGCCTGOGC
GACGGCGGCTACTACAGCTTCGTGGTGGACAGCCACATGC
ACTTCAAGAGCGCCATCCACCCCAGCATCCTGCAGAACGG
GGGCCCCATGTTCGCCTTCCGCCGCGTGGAGGAGCTGCAC
AGCAACACCGAGCTGGGCATCGTGGAGTACCAGCACGCCT
TCAAGACCCCCATCGCCTTICGCCAGATCTCGAGATATCAGC
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CATGGCTTCCCOCCOGGOGGTGGCGECGCAGGATOATGGCA
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CGCTGCCCATGTCTTGTGCCCAGGAGAGCGGGATGGACCG
TCACCCTGCAGCCTGTGCTTCTGCTAGGATCAATGTGACCG
GTGAGGGCAGAGGAAGTCTTCTAACATGCGGTGACGTGGA
GGAGAATCCCGGCCCTTCCGGTATGGAAGACGCCAAAAAC
ATAAAGAAAGGCCCGGCGCCATTCTATCCGCTAGAGGATG
GAACCGCTGGAGAGCAACTGCATAAGGCTATGAAGAGATA
CGCCCTGGTTCCTGGAACAATTGCTTTTACAGATGCACATA
TCGAGGTGAACATCACGTACGCGGAATACTTCGAAATGTC
CGTTCGGTTGGCAGAAGCTATGAAACGATATGGGCTGAAT
ACAAATCACAGAATCGTCOGTATGCAGTGAAAACTCTCTTCA
ATTCTTTATGCCGGTGTTGGGCGCGTTATTTATCGGAGTTG
CAGTTGCGCCCGCGAACGACATTTATAATGAACGTGAATT
GCTCAACAGTATGAACATTTCGCAGCCTACCGTAGTGTTITG
TITCCAAAAAGGGGTTGCAAAAAATTITGAACGTGCAAAA
AAAATTACCAATAATCCAGAAAATTATTATCATGGATTCTA
AAACGGATTACCAGGGATTTCAGTCGATGTACACGTTCGTC
ACATCTCATCTACCTCCCGGTTTITAATGAATACGATITIGT
ACCAGAGTCCTTIGATCGTGACAAAACAATTGCACTGATA
ATGAACTCCTCTGGATCTACTGGGTTACCTAAGGGTGTGGC
CCTTCCGCATAGAACTGCCTGCGTCAGATTCTCGCATGCCA
GAGATCCTATTTTTGGCAATCAAATCATTCCGGATACTGCG
ATTTTAAGTGTTGTTCCATTCCATCACGGTTTTGGAATGTTT
ACTACACTCGGATATTTGATATGTGGATTTCGAGTCGTCTT
AATGTATAGATTTGAAGAAGAGCTGTITITACGATCCCTTC
AGGATTACAAAATTCAAAGTGCGTTGCTAGTACCAACCCT
ATTTTCATTCTTCGCCAAAAGCACTCTGATTGACAAATACG
ATTTATCTAATTTACACGAAATTGCTICTGGGGGCGCACCT
CTTTCGAAAGAAGTCGGGGAAGCGGTTGCAAAACGCTTCC
ATCTTCCAGGGATACGACAAGGATATGGGCTCACTGAGAC
TACATCAGCTATTCTGATTACACCCGAGGGGGATGATAAA
CCGGGLGCOGTCGGTAAAGTTGTTCCATTTTTTGAAGCGAA
GGTTGTGGATCTGGATACCGGGAAAACGCTGGGCGTTAAT
CAGAGAGGCGAATTATGTGTCAGAGGACCTATGATTATGT
CCGGTTATGTAAACAATCCGGAAGCGACCAACGCCTTGAT
TGAC AN A THIA T H FACATTO TCHIACGGACATAGGOCTTAC
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[ TGGGACGAAGACGAACACTTICTTCATAGTTGACCGCTTGA
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AGTCTTTAATTAAATACAAAGGATACCAGGTGGCCCCCGCT
GAATTGGAGTCGATATTGTTACAACACCCCAACATCTTCGA
CGCGGGCGTGGCAGGTCTTCCCGACGATGACGCCGGTGAA
CTTCCCGCCGCCGTTGTTGTTTTGGAGCACGGAAAGACGAT
GACGOAAAAACGAGATCGTGGATTACGTCGCCAGTCAAGTA
ACAACCGCOGAAAAAGTTGCGCGGAGGAGTTGTGTTTGTGG
ACGAAGTACCGAAAGGTCTTACCGGAAAACTCGACGCAAG
AAAAATCAGAGAGATCCTCATAAAGGCCAAGAAGGGCGG
AAAGTCCAAATTGTAA

74 Z o7 ARBEY | GTAGTCTTATGCAATACTCTTGTAGTCTTGCAACATGGTAA
A ARSY) | COATGAGTTAGCAACATGCCTTACAAGGAGAGAAAAAGCA
e B CCGTGCATGCCGATTGGTGGAAGTAAGGTGGTACGATCGT
GCCTTATTAGGAAGGCAACAGACGGGTCTGACATGGATTG
GACGAACCACTGAATTGCCGCATTGCAGAGATATTGTATTT
AAGTGCCTAGCTCGATACAATAAACG
75 sEREEER. | GGTCTCTCTGGTTAGACCAGATCTGAGCCTGGGAGCTCTCT
FI(LTR) GGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCT
TGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGT
GACTCTGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGT
GTGGAAAATCTCTAGCA
76 A 2y 4 | TACGCCAAAAATTTTGACTAGCGGAGGCTAGAAGGAGAGA
—Prdvs |6
%
77 Rev &= L | AGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGC
A MRRE) | ACTATGGGCGCAGCCTCAATGACGCTGACGGTACAGGCOCA
GACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTG
CTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCA
CAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGC
TGTGGAAAGATACCTAAAGGATCAACAGCTCC
78 iR 7Y ] TITTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGCAGGG
w5k GAAAGAATAGTAGACATAATAGCAACAGACATACAAACTA
(cPPT) AAGAATTACAAAAACAAATTACAAAATTCAAAATTITA
7% 44 WPRE & | AATCAACCTCTGATTACAAAATTTIGTGAAAGATTGACTGGT

Al

ATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCT
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GCTTTAATGCCTTTGTATCATGCTATTGCTTCCCGTATGGCT
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TICATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTT
TATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGG
TGTGCACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGC
ATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTC
CCCCTCCCTATTGCCACGGCGGAACTCATCGCCGCCTGCCT
TGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGAC
AATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTG
GCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGCGGGACGT
CCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTT
CCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGOG
TCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGG
CCGCCTCCCCGCCT

80

37 /1% LTR

TGGAAGGGCTAATTCACTCCCAACGAAGATAAGATCTGCT
TITTGCTTGTACTGGGTCTCTCTGGTTAGACCAGATCTGAG
CCTGGGAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAG
CCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGC
CCGTCTGTTGTGTGACTCTGGTAACTAGAGATCCCTCAGAC
CCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTAGTAGTTCA
TGTCA

81

Tl —T7

MLV 10A1

e

ATGGAAGGTCCAGCGTTCTCAAAACCCCTTAAAGATAAGA
TTAACCCGTGGAAGTCCTTAATGGTCATGGGGGTCTATTTA
AGAGTAGGGATGGCAGAGAGCCCCCATCAGGTCTTITAATG
TAACCTGGAGAGTCACCAACCTGATCGACTGGGCGTACCGC
CAATGCCACCTCCCTTTTAGGAACTGTACAAGATGCCTTICC
CAAGATTATATTTTGATCTATGTGATCTGGTCGGAGAAGAG
TGGGACCCTTCAGACCAGGAACCATATGTCGGGTATGGCT
GCAAATACCCCGGAGGGAGAAAGCGGACCCGGACTTTTGA
CTTTTACGTGTGCCCTGGGCATACCGTAAAATCGGGGTGTG
GGGGGCCAAGAGAGGGCTACTGTGGTGAATGGGGTTGTGA
AACCACCGGACAGGCTTACTGGAAGCCCACATCATCATGG
GACCTAATCTCCCTTAAGCGCGGTAACACCCCCTGGGACAC
GGGATGCTCCAAAATGGCTTGTGGCCCCTGCTACGACCTCT
CCAAAGTATCCAATTCCTTCCAAGGGGCTACTCGAGGGGG
CAGATGCAACCCTCTAGTCCTAGAATTCACTGATGCAGGA

AAAA AT Y M T AA T T E Y A AT EC AN AANATECAEIYTCH AL TATTEYA
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GACTGTACCGGACAGGAACAGATCCTATTACCATGTTCTCC
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CTGACCCGCCAGGTCCTCAATATAGGGCCCCGCATCCCCAT
TGGGCCTAATCCCGTGATCACTGGTCAACTACCCCCCTCCC
GACCCGTGCAGATCAGGCTCCCCAGGCCTCCTCAGCCTCCT
CCTACAGGCGCAGCCTCTATAGTCCCTGAGACTGCCCCACC
TTCTCAACAACCTGGGACGGGAGACAGGCTGCTAAACCTG
GTAGAAGGAGCCTATCAGGCGCTTAACCTCACCAATCCCG
ACAAGACCCAAGAATGTTGGCTGTGCTTAGTGTCGGGACC
TCCTTATTACGAAGGAGTAGCGGTCGTGGGCACTTATACCA
ATCATTCTACCGCCCCGOGCCAGCTGTACGGCCACTTCCCAA
CATAAGCTTACCCTATCTGAAGTGACAGGACAGGGCCTAT
GCATGGGAGCACTACCTAAAACTCACCAGGCCTTATGTAA
CACCACCCAAAGTGCCGGCTCAGGATCCTACTACCTTGCAG
CACCCGCTGGAACAATGTGGGCTTGTAGCACTGGATTGACT
CCCTGCTTGTCCACCACGATGCTCAATCTAACCACAGACTA
TTGTGTATTAGTTGAGCTCTGGCCCAGAATAATTTACCACT
CCCCCGATTATATGTATGGTCAGCTTGAACAGCGTACCAAA
TATAAGAGGGAGCCAGTATCGTTGACCCTGGCCCTICTGET
AGGAGGATTAACCATGGGAGGGATTGCAGCTGGAATAGGG
ACGGGGACCACTGCCCTAATCAAAACCCAGCAGTTTGAGC
AGCTTCACGCCGCTATCCAGACAGACCTCAACGAAGTCGA
AAAATCAATTACCAACCTAGAAAAGTCACTGACCTCGTTGT
CTGAAGTAGTCCTACAGAACCGAAGAGGCCTAGATTTGCT
CTTCCTAAAAGAGGGAGGTCTCTGCGCAGCCCTAAAAGAA
GAATGTTGTTTTTATGCAGACCACACGGGACTAGTGAGAG
ACAGCATGGCCAAACTAAGGGAAAGGCTTAATCAGAGACA
AAAACTATTTGAGTCAGGCCAAGGTTGGTICGAAGGGCAG
TITAATAGATCCCCCTGGTTITACCACCTTAATCTCCACCATC
ATGGGACCTCTAATAGTACTCTTACTGATCTTACTCTTTGG
ACCCTGCATTCTCAATCGATTGGTCCAATTTGTITAAAGACA
GGATCTCAGTGGTCCAGGCTCTGGTTTTGACTCAACAATAT
CACCAGCTAAAACCTATAGAGTACGAGCCATGA

82

miR1335 CD47
FERIEIF#L

CCTGGAGGCTTGCTCGAAGGCTGTATGCTGTTATCCATCTTC
AAAGAGGCAGTTTITGGCCACTCGACTGACTGCCTCTTAAGAT
GOGATAACAGGACACAAGGCCTGTTACTAGCACTCA

(9303

1t 271 AN v

CCATE T T A T T L S YT YT AC Y ACC T T YT C L A YT YT 7Y 1eyrr
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el GACATTCTCCTGTTGAATCTCATGGAGAATGTCAAGGGCGA

ACACTGACATTTTGGTATCTTTCATCTGACCA

Although certain specific portions of preferred embodiments of the present invention have been described above and specifically exemplified, the present invention is not
intended to be limited to such embodiments. Various modifications can be made to it without departing from the scope and spirit of the invention.

Examples of embodiments of the present invention include the following_items.

(Item 1)

A viral vector comprising_a therapeutic cargo moiety, wherein the therapeutic cargo moiety comprises at least one small RNA sequence capable of binding_to at least one
predetermined complementary mRNA sequence, said at least one complementary mRNA. A viral vector in which the sequence comprises the FDPS mRNA sequence.
(Item 2)

The therapeutic cargo moiety further comprises a second small RNA sequence capable of binding to a second predetermined complementary mRNA sequence, wherein
the second predetermined complementary mRNA sequence is the mRNA of CD47. The viral vector according_to item_1, which comprises a sequence or an mRNA
sequence of cMyc.

(Item 3)

The viral vector according to item_2, wherein the at least one small RNA is under the control of a first promoter and the second small RNA sequence is under the control
of a second promoter.

(Item 4)

The therapeutic cargo moiety further comprises a third small RNA sequence capable of binding to a third predetermined complementary mRNA sequence, wherein the
third predetermined complementary mRNA sequence is the mRNA of CD47. The viral vector according_to item_2, which comprises a sequence or an mRNA sequence of
cMyc.

(Item 5)

Item_4. The viral vector according to item_4, wherein the third small RNA sequence is under the control of a third promoter.

(Item 6)

The viral vector according_to item_4, wherein the small RNA sequence is under the control of a single promoter.

(ltem 7)

The viral vector according_to item_1, wherein the small RNA sequence comprises miRNA or shRNA.

(Item 8)

The small RNA sequence

GTCCTGGAGTACAATGCCATTCTCCGAGAATGGCATTGTACTCAGGACTTTTT (SEQ ID NO: 1);
GCAGGATTTCGTTCAGCACTTCTCGAGAAGTGCTGAACGAAATCCTCTGCTTTTT (SEQID NO: 2);
GCCATGTACATGGCAGGGAATTCTCCGAATTCCCTGCCATGTCATGGGTTTTT (SEQ ID NO: 3);.0r
GCAGAAGGAGGCTGAGAAAGTTCGAGACTTTCTCAGCCTCCCTTCTGCTTTTT (SEQ ID NO: 4)

The viral vector according_to item_1, which comprises a sequence having_at least 80%, or at least 85%, or at least 90%, or at least 95% identity percent with a small RNA
sequence of FDPS comprising.

(Item 9)

Item 8. The viral vector according to item 8, wherein the small RNA sequence is selected from SEQ ID NOs: 1, 2, 3, 0r 4.

(Iltem 10)

The second small RNA sequence is

GGTGAAACGATCATCGAGCCTCGAGGCTCGATGATCGTTTCACTTTTT (SEQID NO: 5);

GCTACTGGCCTTGGTTTAACTCGAGTTAAAACCAAGGCCAGTAGCTTTTT (SEQ ID NO: 6);

CCTCCTTCGTCATTGCCATTCGAGAGGCAATGAAGGAGGGTTTTT (SEQ ID NO: 7);

GCATGGCCCTTTCTTGATTCTCCGAGAATCAGAAGAGGGCCATTGCTTTTT (SEQ.ID NO: 8);.0r
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Small RNA sequence of CD47 containing GGTGAAAACCATCATCGAGCTACTCCGAGTAGCTCGATGATCGTTTCCACTTTTT (SEQ ID NO: 9), or
GCTTCACCAACAGGAACTATTGCTCGAGCATAGTTTCCTGTTGGTGAAGCTTTT (SEQ ID NO: 10);
GCGAACACACAAACGTCTTGGACTCGAGTCCAAAGACGTTGTGTGTGTTCGCTTTT (SEQ ID NO: 11);
GACATGGGTGAACCAGAGTTTCTCCGAGGAAACTCTGGGTTCACCATGTCTTTTT (SEQ ID NO: 12);
GAGAATGTCAAGAGGCGAACACTCGAGTGTTCGCCTTTGACATTTCTTTTT (SEQID NO: 13); or
GCTCATTTCTGAAGGACTTCTCGAGAAGTCCTTTCAGAAATTGAGCTTTTT (SEQID NO: 14)

2. The viral vector according to item_2, comprising_a sequence having_at least 80%, or at least 85%, or at least 90%, or at least 95% identity percent with a small RNA

(ltem 11)

10. The viral vector according_to item_10, wherein the second small RNA sequence is selected from SEQ ID NOs: 5,6, 7,8,9,10,11,12, 13, or 14.

(ltem 12)

The third small RNA sequence is at least a small RNA sequence of CD47 comprising SEQ_ID NO: 5, 6, 7,8 or 9 or a small RNA sequence of cMyc comprising SEQ_ID NO:

10,11,12,13 or 14. 4. The viral vector according_to item_4, comprising_a sequence having 80%, or at least 85%, or at least 90%, or at least 95% identity percent.

(Iltem 13)

12. The viral vector according_to item 12, wherein the third small RNA sequence is selected from SEQ ID NOs: 5, 6,7,8,9,10,11, 12,13, 0r 14.
(ltem 14)

The virus vector according_to any one of items_1 to 13, which is a lentiviral vector.

(Item 15)

Lentiviral particles that can infect target cells

b. The viral vector according to any one of items_1 to 14.
Including lentivirus particles.

(Item 16)

a. The lentiviral particles of item 15, and

b. Aminobisphosphonate drug

Composition containing.

(Item 17)

The composition according to item 16, wherein the aminobisphosphonate drug_is zoledronic acid.

(Iltem 18)

A method for treating_cancer in a subject, comprising_administering_to the subject the composition according_to item 16 or 17 of a therapeutically effective amount.
(ltem 19)

a. The lentiviral particles according to item 15 of the therapeutically effective amount, and

A method of treating_cancer in a subject, comprising_administering_to the subject.

(Item 20)

a. The lentiviral particles according_to item 15 of the effective amount, and

b. Effective amount of aminobisphosphonate drug
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19. The method of item_19 or 20, wherein the aminobisphosphonate drug_is zoledronic acid.
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19. The method of item_19 or 20, wherein step (a)_and step (b)_are performed simultaneously.
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19. The method of item_19 or 20, wherein a period of defined length elapses between step (a)_and step (b).
(Item 24)

19. The method of item_19 or 20, wherein the therapeutically effective amount of the lentiviral particles comprises a plurality of single doses of the lentiviral particles.




(Item 25)
19. The method of item_19 or 20, wherein the therapeutically effective amount of the aminobisphosphonate drug comprises a single dose of the aminobisphosphonate
drug.
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