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ABSTRACT 

 

The present invention relates to pseudotyped retrovirus-like particles or retroviral vectors 

comprising both engineered envelope glycoproteins derived from a virus of the 

Paramyxoviridae family fused to a cell targeting domain and fused to a functional domain.  

The present invention also relates to the use of said pseudotyped retrovirus-like particles 

or retroviral vectors to selectively modulate the activity of specific subsets of cells, in particular 

of specific immune cells. These pseudotyped retrovirus-like particles or retroviral vectors are 

particularly useful for gene therapy, immune therapy and/or vaccination. 
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1 

METHODS FOR SELECTIVELY MODULATING THE ACTIVITY OF DISTINCT 

SUBTYPES OF CELLS 

 

Field of the invention 

The present invention relates to methods for selectively modulating the activity of 5 

distinct subtypes of cells. 

This is a divisional application of Australian Patent Application No. 2023258359, 

which is a divisional of Australian Patent Application No. 2020203813, which is a 

divisional of Australian Patent Application No. 2017253364, the entire content of which is 

incorporated herein by reference. 10 

 

Background 

Cells of the immune system are involved in many types of pathologies. Enhancing or 

reducing their activity is therefore in focus of many therapeutic strategies. Many types of 

immune cells with very distinct functions can be distinguished by the expression of certain 15 

cell surface proteins. There is so far no technology available that allows the selective 

activation or deactivation of only a distinct cell subtype, especially in vivo.   

The use of cytokines to induce or promote the generation of a desirable immune 

response is an attractive approach in immune therapy against cancer. Cytokines are 

typically used as unspecific auxiliary substances to support other immune therapies or are 20 

administered additionally to chemotherapy. But up to now, the cytokine-based treatments 

are rarely used because of unsolved systemic toxicity. Besides, cytokines are usually 

applied systemically, thereby hitting all cell types expressing the relevant cytokine 

receptor. A fine tuned modulation at the disease relevant site is therefore not possible.  

To overcome this drawback, cytokines may be fused to an anti-tumor antibody or 25 

connected to micro- or nano-particles with an anti-tumor antibody, thereby targeting the 

cytokines to the tumor and reducing the systemic side effects. However, these fusion 

proteins or cytokine-antibody loaded particles are less stable and cleared fast in vivo, 

leading to a relative low cytokine concentration at the disease sites. In addition, the 

release of the cytokines by cytokine-antibody loaded particles is dependent on pH. 30 

Moreover, cytokines (such as IL-2) delivered to the tumor by these previous approaches 

non-selectively stimulate various types of different immune cells in the complicated tumor 

microenvironment, including both immune effective and suppressive cells, thus limiting 

their applications for cancer treatment. 

1

METHODS FOR SELECTIVELY MODULATING THE ACTIVITY OF DISTINCT

SUBTYPES OF CELLS
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1A 

With respect to gene therapy, important target cells such as resting human T cells, 

B cells and HSCs (hematopoietic stem cells) are refractory to transduction with lentiviral 

vectors. The transduction mediated by conventional VSV-LV occurs only when T cells 

have been activated. In the gene therapy trials performed to date, T cells have been 

activated via cognate antigen receptors, which usually induce phenotypic and functional 5 5
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5

(Vesicular Stomatitis Virus glycoprotein). These IL-7 vector particles can efficiently

transduce resting T cells and induce T cell activation, but equally transduce CD4+ and

CD8+ T cells. Thus, they cannot discriminate between the different T cells subsets.

10 Moreover, the fact that a non-targeted envelope gp, such as VSV-G gp, is needed will

possibly allow transduction of unwanted hematopoietic or endothelial cells. One exception

is measles virus (MeV) glycoprotein pseudotyped lentiviral vectors (MV-LV). MV-LV can

mediate the transduction of resting T lymphocytes without changing the G0/G1a cell cycle

status. Zhou et al. (J Immunol, 2015, vol. 195, n°5) also disclose that CD4-targeted LV

15 can transduce freshly isolated resting T cells, but with very low efficiency (less than 10%)

at high particle dose.

Finally, current strategies for generating less differentiated tumor specific T cells for

adoptive T cell therapy rely on optimizing the T cell stimulation and cultivation protocol.

For example, to produce more TSCM cells (Stem memory T cells) or TCM cells (Central

20 memory T cells), combinations of IL-15 and IL-7 or IL-21 and IL-7 are used for T cell

stimulation and expansion. This cultivation system is very expensive since routine

cytokine re-supplement (every two days) is required. Afterwards, several cell sorting

steps are usually implemented to obtain the desirable cell types.

There is therefore still a need to provide methods for selectively and efficiently

25 modulating the activity of distinct subtypes of immune cells.

Description of the invention

The Inventors have surprisingly found that it is possible to selectively modulate the

activity of distinct subtypes of immune cells by using pseudotyped retrovirus-like particles

30 or retroviral vectors (for example lentivirus-like particles (VLP) or lentiviral vectors (LV))

carrying both a cell-specific targeting domain (for example specific for CD4+ T cells or for

CD8+ T cells) and a functional domain, for example a cytokine, that are each fused to a

glycoprotein of a virus of the Paramyxoviridae family. Said retroviral vectors also

specifically and efficiently deliver a packaged gene into the targeted cells.

35 As a matter of fact, it was unexpectedly found that combining a functional domain

with a cell-specific targeting domain on pseudotyped retrovirus-like particles or retroviral
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vectors greatly improved the selective activity modulation of the targeted subtypes of

immune cells by comparison to the corresponding particles or vectors comprising only the

cell-specific targeting domain.

For example, the Inventors have shown that stimulatory cytokine-displaying T cell

5 targeted particles selectively activate the targeted T cell subsets in cultures of the mixed

cell types and in vivo in a human blood system mouse model and also deliver the

10

15

20

25 -

to soluble cytokines, thereby improving the efficiency of cytokine therapy,

-

30 -

-

35
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-

5

- preventing problems of resistance in vivo when using retrovirus-like particle or

retroviral vector pseudotyped with glycoproteins from Nipah virus, thanks to

low pre-existing antibodies in human beings.

10 The present invention thus relates to a pseudotyped retrovirus-like particle or

retroviral vector comprising:

a) at least one cell targeting fusion protein comprising (i) a protein derived from an

envelope glycoprotein G or H of a virus of the Paramyxoviridae family, said

protein preferably lacking at least one part of the cytoplasmic region of said

15 envelope glycoprotein G or H and being preferably at least partially unable to

bind at least one natural receptor of said envelope glycoprotein G or H, or a

transmembrane domain and (ii) at least one cell targeting domain,

b) at least one modulating fusion protein comprising (i) a protein derived from an

envelope glycoprotein G or H of a virus of the Paramyxoviridae family, said

20 protein preferably lacking at least one part of the cytoplasmic region of said

envelope glycoprotein G or H and being preferably at least partially unable to

bind at least one natural receptor of said envelope glycoprotein G or H, or a

transmembrane domain and (ii) at least one functional domain, and

c) at least one glycoprotein derived from an envelope glycoprotein F of a virus of

25 the Paramyxoviridae family and preferably lacking at least one part of the

wherein said cell targeting fusion protein and/or said modulating fusion protein

comprises a protein derived from an envelope glycoprotein G or H of a virus of

the Paramyxoviridae family.

30 Said virus of the Paramyxoviridae family may be a virus of the Morbillivirus genus,

for example selected in the group consisting of measles virus (MeV), canine distemper

virus, Cetacean morbillivirus, Peste-des-petits-ruminants virus, Phocine distemper virus,

group consisting of Nipah virus (NiV), Cedar virus and Hendra virus.

35 The protein of a) and/or b) preferably comprises at least two mutations by

comparison to the sequence of said envelope glycoprotein G or H, said at least two
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said envelope glycoprotein G or H.

Said cell targeting domain may be selected in the group consisting of a DARPin, a

scFv, targeting peptide and their combinations and/or said functional domain may be

5 selected in the group consisting of a cytokine, growth factor, hormone, neurotransmitter,

apoptosis ligand and their combinations.

10

15

20

25

disease (for example, neural dystrophy, Parkinson disease, Huntington disease,

30 wherein:

-

transmembrane domain and (ii) at least one cell targeting domain, and

35
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The present invention also relates to a vector comprising a nucleic acid as defined

5

targeting fusion protein comprising (i) a protein derived from an envelope

glycoprotein G or H of a virus of the Paramyxoviridae family or a

transmembrane domain and (ii) at least one cell targeting domain,

10 (ii) at least one nucleic acid encoding a modulating fusion protein, said modulating

fusion protein comprising (i) a protein derived from an envelope glycoprotein G

or H of a virus of the Paramyxoviridae family or a transmembrane domain and

(ii) at least one functional domain,

(iii) at least one nucleic acid encoding a glycoprotein derived from an envelope

15 glycoprotein F of a virus of the Paramyxoviridae family,

(iv) at least one vector comprising a nucleic acid encoding core proteins from said

retrovirus and

(v) optionally, at least one vector comprising a packaging competent retroviral

derived genome,

20 wherein said cell targeting fusion protein and/or said modulating fusion protein

comprises a protein derived from an envelope glycoprotein G or H of a virus of

the Paramyxoviridae family.

Pseudotyped retrovirus-like particle or retroviral vector

25 A "retrovirus-like particle" as used herein refers to a particle comprising retroviral

information.

The Gag, Pol and Env proteins are derived from the retrovirus and are provided in

trans by means of a packaging cell line.

30

gene, but comprises the psi element and LTRs which are required for an effective

further comprise a gene of interest that is under the control of a suitable promoter and is

35 thus expressed upon integration of said gene into the genome of the host or target cell.
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respectively, whose core proteins, i.e. the proteins encoded by the Gag and Pol genes,

are derived from a retrovirus.

By the term "retrovirus", it is herein meant a virus whose genome consists of a RNA

5 molecule and that comprises a reverse-transcriptase.

A retrovirus is a member of the Retroviridae family. The retrovirus may be an

10

Virus).

In a preferred embodiment, said retrovirus is a lentivirus, more preferably HIV, such

lentiviral vector (LV), preferably a HIV-derived LVP or LV.

envelope glycoproteins that are derived from at least another virus than said retrovirus

and/or that are engineered envelope glycoproteins, for example chimeric and/or mutated

The retrovirus-like particle or retroviral vector according to the invention is for

Henipavirus genus glycoproteins, as detailed below.
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5

genus or of the Henipavirus genus.

The viruses of the Morbillivirus genus and of the Henipavirus genus use two types of

glycoproteins to enter into a target cell: an attachment protein (called glycoprotein G in a

10 virus of the Henipavirus genus or glycoprotein H in a virus of the Morbillivirus genus) and

a glycoprotein F (also called fusion protein or protein F). The protein F mediates the fusion

of viral membranes with the cellular membranes of the host cell. The glycoprotein G/H

recognizes the receptor on the target membrane and supports the F protein in its

membrane fusion function. Both glycoprotein G/H and glycoprotein F are used in a

15 modified form for pseudotyping the retrovirus-like particle or retroviral vector according to

the invention.

A virus of the Morbillivirus genus is for example selected in the group consisting of

measles virus, Canine distemper virus, Cetacean morbillivirus, Peste-des-petits-ruminants

virus, Phocine distemper virus and Rinderpest virus.

20 A preferred virus of the Morbillivirus genus is a measles virus (MeV).

A virus of the Henipavirus genus is for example selected in the group consisting of

Nipah virus, Cedar virus and Hendra virus.

A preferred virus of the Henipavirus genus is a Nipah virus (NiV).

In a preferred embodiment, the modified enveloped glycoproteins are derived from

25 the envelope glycoprotein H and the glycoprotein F of a measles virus or from the

envelope glycoprotein G and the glycoprotein F of a Nipah virus.

An example of sequence of Nipah virus envelope glycoprotein G is sequence

SEQ ID NO: 9.

An example of sequence of Nipah virus envelope glycoprotein F is sequence

30 SEQ ID NO: 11.

An example of sequence of measles virus envelope glycoprotein H (called

glycoprotein H) is sequence SEQ ID NO: 10.

An example of sequence of measles virus envelope glycoprotein F is sequence

SEQ ID NO: 12.

35
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Protein derived from an envelope glycoprotein G/H

The pseudotyped retrovirus-like particle or retroviral vector according to the

invention comprises at least one cell targeting fusion protein and at least one modulating

fusion protein. The cell targeting fusion protein and/or the modulating fusion protein

5 comprise a first protein derived from an envelope glycoprotein G or H of a virus of the

Paramyxoviridae family.

10

15

20

25

30

35 In a preferred embodiment, the protein derived from the envelope glycoprotein G

lacks at least one part of the cytoplasmic region of said envelope glycoprotein G.
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5

improves its incorporation into retrovirus-like particles and retroviral vectors, thereby

allowing generating pseudotyped retrovirus-like particles or retroviral vectors with higher

titers and production yield.

10 The cytoplasmic region of the envelope glycoprotein G is located at the N-terminus.

Thus, when ascertaining the location of the truncated part of a glycoprotein  by

reference to the non-truncated glycoprotein G, one begins counting at the second amino

acid residue of the N-terminal end of the envelope glycoprotein G, i.e. omitting the first

methinonine residue.

15 As an example, a protein that lacks X amino acids in the cytoplasmic region of the

glycoprotein G of sequence SEQ ID NO: Z differs from said glycoprotein G in that it lacks

amino acids 2 to 1+X of sequence SEQ ID NO: Z.

The localisation of the cytoplasmic region in the envelope glycoprotein G sequence

20 can be easily determined by the skilled person.

The cytoplasmic region of the MeV H glycoprotein for example consists of the amino

acids 1 to 34 of sequence SEQ ID NO: 10.

The cytoplasmic region of the NiV G glycoprotein for example consists of the amino

acids 1 to 45 of sequence SEQ ID NO: 9.

25

For example, the protein derived from the envelope glycoprotein G or H may lack at

least 10 amino acids, at least 15 amino acids, at least 18 amino acids, at least 20 amino

acids in the cytoplasmic region.

For example, the protein derived from the measles virus envelope glycoprotein H

30 may lack at least 10 amino acids, at least 15 amino acids, at least 18 amino acids, at least

20 amino acids, at least 24 amino acids in the cytoplasmic region. In a preferred

embodiment, the protein derived from the measles virus envelope glycoprotein H lacks 15,

18, 20 or 24 amino acids.

For example, the protein derived from the Nipah virus envelope glycoprotein G may

35
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In a preferred embodiment, the protein derived from the Nipah virus envelope glycoprotein

G lacks 34 amino acids.

In a preferred embodiment, the protein derived from the envelope glycoprotein G

5 or H is at least partially unable to bind at least one natural receptor of said envelope

glycoprotein G or H.

10

15

The inability of the protein derived from the envelope glycoprotein G or H to bind to

20

25 partially unable to bind Ephrin-B2 receptor and/or Ephrin-B3 NiV receptor, preferably both

30

35 partially unable to bind SLAM, nectin-4 and/or CD46, preferably at least both SLAM and

CD46.
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mutations are selected in the group consisting of Y481A, R533A, S548L and F549S.

5

Thus, the protein derived from the envelope glycoprotein G or H preferably lacks at

least one part of the cytoplasmic region of said envelope glycoprotein G or H and/or is at

10 least partially unable to bind at least one natural receptor of said envelope glycoprotein G

or H.

In a more preferred embodiment, the protein derived from the envelope glycoprotein

G or H both lacks at least one part of the cytoplasmic region of said envelope glycoprotein

G or H and is at least partially unable to bind at least one natural receptor of said

15 envelope glycoprotein G or H.

By "a sequence at least x% identical to a reference sequence", it is herein intended

sequence by up to 100-x amino acid alterations per each 100 amino acids of the

20 reference sequence.

The alignment and the determination of the percentage of identity may be carried

out manually or automatically using for instance the Needle program which is based on

the Needleman and Wunsch algorithm, described in Needleman and Wunsch (1970) J.

Mol Biol. 48:443-453, with for example the following parameters for polypeptide sequence

25

penalty: 0.5, end gap penalty: false, end gap open penalty = 10, end gap extend penalty =

0.5; and the following parameters for polynucleotide sequence comparison: comparison

matrix: DNAFULL; gap open penalty = 10, gap extend penalty = 0.5, end gap penalty:

false, end gap open penalty = 10, end gap extend penalty = 0.5.

30 As defined herein, an amino acid sequence "at least 80%, 85%, 90%, 95%, 96%,

97%, 98% or 99% identical" to a reference sequence may comprise mutations, such as

deletions, insertions and/or substitutions compared to the reference sequence.

In case of substitutions, the substitution preferably corresponds to a conservative

substitution as indicated in the Table 1 below. In a preferred embodiment, the sequence at

35

only differs from the reference sequence by conservative substitutions.
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Table 1

Conservative substitutions Type of Amino Acid

Trp

Ser, Tyr, Asn, Gln, Cys Amino acids with uncharged but polar side chains

Asp, Glu Amino acids with acidic side chains

Lys, Arg, His Amino acids with basic side chains

Gly

5

invention also comprises at least one glycoprotein derived from an envelope glycoprotein

10

least one part of the cytoplasmic region of said envelope glycoprotein F.

15

meant that the protein comprises at least one modification by comparison to the sequence

20

25

cellular membrane of the targeted or host cell.
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80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to SEQ ID NO: 11. For example,

the NiV envelope glycoprotein F may be of sequence SEQ ID NO: 11.

5

The MeV envelope glycoprotein F may be of a sequence at least at least 80%, 85%,

envelope glycoprotein F may be of sequence SEQ ID NO: 12.

10 In a preferred embodiment, the protein derived from the envelope glycoprotein F

lacks at least one part of the cytoplasmic region of said envelope glycoprotein F.

The protein lacking at least one part of the cytoplasmic region of said envelope

glycoprotein F is also referred to as a protein truncated in its cytoplasmic region.

The expressions "protein lacking X amino acids of the cytoplasmic region", "protein

15 truncated by X amino acids in its cytoplasmic region" and "protein " are herein

synonymous and may be used interchangeably.

Using an envelope glycoprotein F truncated in its cytoplasmic region greatly

improves its incorporation into retrovirus-like particles and retroviral vectors, thereby

allowing generating pseudotyped retrovirus-like particles or retroviral vectors with higher

20 titers and production yield.

The cytoplasmic region of the envelope glycoprotein F is located at the C-terminus.

Thus, when ascertaining the location of the truncated part of a glycoprotein  by

reference to the non-truncated glycoprotein G, one begins counting from the C-terminal

end of the glycoprotein F.

25 As an example, a glycoprotein that lacks X amino acids in its cytoplasmic region by

comparison to the glycoprotein F of sequence SEQ ID NO: Z consisting of n amino acids

differs from said glycoprotein F in that it lacks amino acids n-x+1 to n of sequence SEQ ID

NO: Z.

30 The localisation of the cytoplasmic region in the envelope glycoprotein F sequence

can be easily determined by the skilled person.

The cytoplasmic region of the MeV glycoprotein F for example consists of the amino

acids 518 to 550 of sequence SEQ ID NO: 12 (33 amino acids).

The cytoplasmic region of the NiV glycoprotein F for example consists of the amino

35 acids 519 to 546 of sequence SEQ ID NO: 11 (28 amino acids).
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For example, the protein derived from the envelope glycoprotein F may lack at least

10 amino acids, at least 15 amino acids, at least 20 amino acids, at least 25 or at least 30

5 may lack 30 amino acids in the cytoplasmic region by comparison to said measles virus

envelope glycoprotein F and lacking 30 amino acids in the cytoplasmic region comprises

For example, the protein derived from the Nipah virus envelope glycoprotein F may

10

15

20

25

Hematopoietic cells may be selected in the group consisting of T cells, B cells,

30
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form of a specific gene, infected cells and/or functionally impaired cells.

5

The cell-specific targeting domain (also called "cell targeting domain") allows the

the invention to a surface receptor selectively expressed by target cells.

10 The cell targeting domain of the targeting fusion protein is preferably selected in the

group consisting of a DARPin, a scFv, targeting peptide and their combinations.

The term "DARPin" refers to designed ankytin repeat proteins.

The term scFv refers to single-chain variable fragment of an antibody.

For example, the cell targeting domain is specific for CD3, CD8, CD4, a cancer cell

15 marker, CD11b, CD19, CD62L, CD56, Glut-1(glucose transporter), CD19, CD22, CD20,

CCR5 or CXCR4.

A preferred cell targeting domain is a DARPin specific for CD4 or a scFv specific for

CD8.

20 Functional domain

The functional domain allows modulating the activity of the target cells.

By "modulating the activity of a target cell", it is herein meant to activate or inhibit,

induce a phenotype change (for example maturation and/or differentiation), induce

proliferation, and/or induce apoptosis of said target cell. Modulating the activity of a target

25 cell for example comprises enhancing or suppressing immunity, promoting cell type-

specific immune response(s).

The functional domain of the modulating fusion protein is preferably a receptor

ligand.

30 normally released by cells, and that alters the physiological state of cells expressing a

cognate receptor at their cell surface. The receptor ligand is for example selected in the

group consisting of a cytokine, growth factor, hormone, neuromediator, apoptosis ligand, a

chemokine, glucose transporter and their combinations.

For example, the cytokine may be selected in the group consisting of interleukin (IL)

35 TNF (Tumor Necrosis Factor) or interferon.

The interleukin may for example be IL-2, IL-3, IL-6, IL-7, IL15, IL21, IL-17 or IL-12.
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For example, the apoptosis ligand may be FAS Ligand, CD40 Ligand or TNFalpha.

For example, the chemokine may be CXCL4, CCL5 or CXCL10.

Stimulating Factor), Stem cells factor (SCF), thrombopoietin (TPO) or Flt-3 Ligand.

5 For example, the hormone may be insulin, growth hormone or a hormone peptide,

example selected among insulin, glucagon, calcitonin, neurotensin or bradykinin.

preferably IL-7.

10

15

glycoprotein G of H of a virus of the Paramyxoviridae family or a transmembrane domain

The modulating fusion protein comprises (i) a protein derived from an envelope

glycoprotein G or H of a virus of the Paramyxoviridae family or a transmembrane domain

20

25

genetically modified transmembrane domain of a receptor, a genetically modified

30
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via a linker), to the N-terminus of the cell targeting or functional domain.

5

domain.

Paramyxoviridae family, the glycoprotein derived from an envelope glycoprotein F, the cell

10 When both present in the pseudotyped retrovirus-like particle or retroviral vector, the

protein derived from an envelope glycoprotein G or H of a virus of the Paramyxoviridae

family in the cell targeting fusion protein and those in the modulating fusion protein may

be derived from the same virus of the Paramyxoviridae family or from different viruses of

the Paramyxoviridae family.

15 When the protein derived from an envelope glycoprotein G or H of a virus of the

fusion protein are derived from different viruses of the Paramyxoviridae family, they

20 The protein derived from an envelope glycoprotein G or H of a virus of the

Paramyxoviridae family in the cell targeting fusion protein and those in the modulating

fusion protein are preferably identical. In a preferred embodiment, the cell targeting fusion

protein thus differs from the modulating fusion protein by its targeting domain instead of a

functional domain and, possibly, when present, of at least one linker and/or at least one

25 tag.

The two proteins of the fusion protein may be linked together with a linker. Any

suitable linker well-known by the skilled person may be used.

30 (for example HL3, HL7,

The fusion proteins may be tagged, for example to facilitate their purification and/or

detection.

When present, the tag is preferably located at the C-terminus of the fusion protein,

35 i.e. fused to the N-terminus of the cell targeting domain and/or of the functional domain.

Any suitable tag well-known by the skilled person may be used.
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For example, the tag may be a His-Tag, RGS-His tag, such as RGSH6, HA tag or

c-myc tag.

Specific pseudotyped retrovirus-like particle or retroviral vector

5 The present invention particularly relates to a pseudotyped retrovirus-like particle or

a) at least one cell targeting fusion protein comprising (i) a protein derived from an

transmembrane domain and (ii) at least one cell targeting domain,

10

15

comprises a protein derived from an envelope glycoprotein G or H of a virus of the

The pseudotyped retrovirus-like particle or retroviral vector thus comprises at least

one fusion protein comprising a protein derived from an envelope glycoprotein G or H of a

20

25

In one embodiment, the pseudotyped retrovirus-like particle or retroviral vector

envelope glycoprotein G or H of a virus of the Paramyxoviridae family and (ii) at

30

b) at least one modulating fusion protein comprising (i) a transmembrane domain

35
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and (ii) at least one cell targeting domain,

b) at least one modulating fusion protein comprising (i) a protein derived from an

5

c) at least one glycoprotein derived from an envelope glycoprotein F of a virus of

In one embodiment, the pseudotyped retrovirus-like particle or retroviral vector

10 a) at least one cell targeting fusion protein comprising (i) a protein derived from an

envelope glycoprotein G or H of a virus of the Paramyxoviridae family and (ii) at

least one cell targeting domain,

b) at least one modulating fusion protein comprising (i) a protein derived from an

envelope glycoprotein G or H of a virus of the Paramyxoviridae family and (ii) at

15 least one functional domain, and

the Paramyxoviridae family.

20 Paramyxoviridae family in the cell targeting fusion protein, those in the modulating fusion

protein and the glycoprotein derived from an envelope glycoprotein F may derived from

the same virus of the Paramyxoviridae family or from different viruses of the

Paramyxoviridae family.

When the protein derived from an envelope glycoprotein G of a virus of the

25 Paramyxoviridae family in the cell targeting fusion protein, those in the modulating fusion

different viruses of the Paramyxoviridae family, they preferably derive from a virus of the

same genus, more preferably from a virus of the same species.

30 of the Paramyxoviridae family in the cell targeting fusion protein, those in the modulating

from the same virus of the Paramyxoviridae family.

In another embodiment, the protein derived from an envelope glycoprotein G of a

virus of the Paramyxoviridae family in the cell targeting fusion protein and the glycoprotein

35 derived from an envelope glycoprotein F of a virus of the Paramyxoviridae family are

derived from the same virus of the Paramyxoviridae family, whereas the modulating fusion
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protein comprises (i) a transmembrane domain, for example the transmembrane domain

functional domain.

In another embodiment, the protein derived from an envelope glycoprotein G of a

5 virus of the Paramyxoviridae family in the modulating fusion protein and the glycoprotein

derived from the same virus of the Paramyxoviridae family, whereas the cell targeting

domain (TMD) of the platelet-derived growth factor receptor (PDGFR), and (ii) at least one

10

15

A preferred pseudotyped retrovirus-like particle or retroviral vector comprises:

envelope glycoprotein G of a virus of the Paramyxoviridae family, said protein

lacking at least one part of the cytoplasmic region of said envelope glycoprotein

20

25

Gand being at least partially unable to bind at least one natural receptor of said

c) at least one glycoprotein derived from an envelope glycoprotein F of a virus of

30

region of said envelope glycoprotein F,

35
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Table 2

derived from an

protein cell protein functional envelope

from domain from

glycoprotein glycoprotein

G or H G or H

MeV - HcA15, DARpin - HA15, IL-7 FA30

4H/IL7H HcA18 or specific of HA18 or

HcA20 human CD4 HA20

- 4 - 4

Y481A, Y481A,

F549S F549S

For example SEQ ID NO: For example SEQ ID For example SEQ ID

2 comprising HcA15 and a NO: 14 comprising NO: 15

His Tag HcA15 and a His Tag

NiV - GcA34 scFv - GcA34 IL-7 FA22

8G/IL7G

mutations: human CD8 mutations:

E501A, E501A,

Q530A, Q530A,

For example SEQ ID NO: For example SEQ ID For example SEQ ID

4 comprising a His Tag NO: 6 comprising a His NO: 16
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and a linker (GS) Tag

In a preferred embodiment, the pseudotyped retrovirus-like particle or retroviral

vector is obtainable or obtained by the method of production described below in the

section "Method for producing a pseudotyped retrovirus-like particle or retroviral vector "

5

Nucleic acid and vector

The present invention also relates to a nucleic acid encoding the cell targeting fusion

10

modulating fusion protein, wherein:

-

15 envelope glycoprotein G of a virus of the Paramyxoviridae family, said protein

glycoprotein G and being preferably at least partially unable to bind at least

one natural receptor of said envelope glycoprotein G or a transmembrane

domain and (ii) at least one cell targeting domain,

20 - said modulating fusion protein comprises (i) a protein derived from an

25 domain and (ii) at least one functional domain.

protein and a sequence encoding a modulating fusion protein, said cell targeting fusion

protein and/or said modulating fusion protein comprise(s) a protein derived from an

envelope glycoprotein G or H of a virus of the Paramyxoviridae family.

30 The nucleic acid preferably comprises or consists of:

(i) a sequence encoding a protein derived from an envelope glycoprotein of a

virus of the Paramyxoviridae family, said protein preferably lacking at least

one part of the cytoplasmic region of said envelope glycoprotein G and

35 of said envelope glycoprotein G,
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(ii)

and

5

wherein sequences (i) and (ii) are fused in frame.

10 The sequence (i) is located in 5' of the nucleic acid by comparison to the sequence

(ii) located in 3' of the nucleic acid.

In one embodiment, the nucleic acid comprises or consists of a sequence at least

80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a sequence selected in the

15 ID NO: 13 and/or comprises or consists of a sequence encoding a sequence at least 80%,

consisting of sequences SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8 and

SEQ ID NO: 14.

20

NO: 7 and SEQ ID NO: 13 and/or comprises or consists of a sequence encoding a

sequence selected in the group consisting of sequences SEQ ID NO: 2, SEQ ID NO: 4,

SEQ ID NO: 6, SEQ ID NO: 8 and SEQ ID NO: 14.

A definition of the percentage of sequence identity is provided above.

25 A nucleic sequence "at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99%

and/or substitutions compared to the reference sequence.

30

Table 1 above.

35 acid substitution.
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from an envelope glycoprotein F of a virus of the Paramyxoviridae family and preferably

lacking at least one part of the cytoplasmic region of said envelope glycoprotein F.

The glycoprotein derived from an envelope glycoprotein F of a virus of the

5 Paramyxoviridae family is as defined above.

The nucleic acid is preferably an isolated nucleic acid.

By the expression "nucleic acid", it is herein meant the phosphate ester polymeric

form of ribonucleosides (also called "RNA molecule"), deoxyribonucleosides (also called

10

separated or purified away from other biological components in the cell of the organism, or

15

and extra-chromosomal DNA and RNA, proteins, cells, and organelles. "Isolated nucleic

amplification and/or cloning, as well as chemically synthesized nucleic acids and vectors.

20

25 selectable marker.

A vector preferably comprises an expression cassette, i.e. a nucleic acid according

expression.

The expression signal is particularly selected among a promoter, a terminator, an

30 enhancer and their combinations.

person.

An example of vector is for example a plasmid.

By "plasmid", it is herein meant a double-stranded circular DNA. The plasmid may

35
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replication to allow the cell to replicate the plasmid and/or a multiple cloning site allowing

5 defined above.

The vector is preferably an isolated vector.

10
(i) a sequence encoding a) a protein derived from an envelope glycoprotein G

or H of a virus of the Paramyxoviridae family, said protein preferably lacking

at least one part of the cytoplasmic region of said envelope glycoprotein G or

H and being preferably at least partially unable to bind at least one natural

15 domain,

(iii) optionally, a linker sequence between sequences (i) and (ii),

(iv) optionally a sequence encoding a tag, preferably at the 3' end of sequence

20 wherein sequences (i) and (ii) are fused in frame,

- a second nucleic acid comprising or consisting of:

(i) a sequence encoding a) a protein derived from an envelope glycoprotein G

or H of a virus of the Paramyxoviridae family, said protein preferably lacking

at least one part of the cytoplasmic region of said envelope glycoprotein G or

25

domain,

a sequence encoding one functional domain,

30

(ii),

wherein sequences (i) and (ii) are fused in frame,

35 Paramyxoviridae family.
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second nucleic acid encodes the modulating fusion protein.

Gene of interest

5

The gene of interest may encode a therapeutic protein, apoptotic protein, chimeric

antigen receptor, cell surface receptor, antibody, antibody fragment, shRNA, antigen,

cytokine, microRNA, CRISPR ((clustered, regularly interspaced, short palindromic repeat

10

replicate with the host cell DNA.

15

gene (for example erythropoietin (EPO) gene), interleukin gene (especially Interleukin-1,

colony-stimulating factor gene or stem-cell colony-stimulating factor gene), the platelet-

20

25 (such as T cell antigen receptors, chimeric antigen receptor (CARs), B cell antigen

receptors (immunoglobulins, neutralizing antibodies against HIV, Hepatitis C, Hepatitis B

Melana, MAGE genes (such as MAGE-1, MAGE-3), P198 gene, P1A gene, gp100 gene.

30

retrovirus-like particle or retroviral vector as defined above, wherein said method

comprises co-transfecting a packaging cell line with:

35

(ii) at least one nucleic acid encoding a modulating fusion protein,
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(iii)
at least one nucleic acid encoding a glycoprotein derived from an

and preferably lacking at least one part of the cytoplasmic region of

5 (iv) at least one vector comprising a nucleic acid encoding core proteins

from said retrovirus and

10

Said cell targeting fusion protein and/or said modulating fusion protein comprises a

protein derived from an envelope glycoprotein G or H of a virus of the Paramyxoviridae

family.

15 The at least one vector comprising a packaging competent retroviral derived

genome is required only for producing a retroviral vector.

Any suitable packaging cell line well known by the skilled person may be used.

By "packaging cell line", it is herein meant a cell line which is able to express the

different components of the pseudotyped retrovirus-like particle or retroviral vector of the

20 invention.

The nucleic acids and vectors encoding the different components of the

pseudotyped retroviral-like particle or retroviral vector of the invention may be integrated

in the genome of the packaging cell line, for example in the case of murine leukemia

based vectors.

25 The packaging cell line is preferably compatible with the expression of lentiviral

Gag and Pol genes.

For example, the packaging cell line may be selected in the group consisting of

293T cells, insect cells, TE 671 cells and HT1080 cells.

The term "transfection" means the introduction of at least one foreign nucleic acid or

30

protein(s) encoded by said nucleic acid(s) or vector(s). The foreign nucleic acid(s) or

vector(s) may include regulatory or control sequences, such as start, stop, promoter,

signal, secretion or other sequences used by a cell's genetic machinery.

A vector comprising the psi sequence necessary for encapsidation is called a psi-

35 positive vector, whereas a vector not comprising said psi sequence is called a psi-
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psi-positive vector. The other nucleic acids and vectors used for the co-transfection are

psi-negative.

5

envelope glycoprotein F of a virus of the Paramyxoviridae family are as defined above.

They may be provided in the form of two or three separate vectors: for example, two

separate vectors, such as the first one comprising or consisting of the nucleic acid

10 encoding a cell targeting fusion protein and the nucleic acid encoding a modulating fusion

encoding a cell targeting fusion protein, the second one comprising or consisting of the

and the pol gene of said retrovirus.

integrase. An example of deficient integrase bears the D116A mutation.
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The nucleic acid encoding core proteins may thus comprise at least one mutation in

In one preferred embodiment, the nucleic acid encoding core proteins comprises at

5 least one mutation in the pol gene, thereby encoding a deficient integrase.

A retroviral vector comprising a deficient integrase is called an integration-deficient

10

The origin of the gag and pol genes gives its name to the retrovirus-like particle or

retroviral vector. For instance the expression "HIV-1-derived retrovirus-like particle or

15 modified gag and pol genes from HIV-1.

A vector comprising a packaging competent retroviral derived genome may also be

used for the co-transfection, in particular for the production of a retroviral vector.

By "vector comprising a packaging competent retrovirus derived genome", it is

20 herein meant a vector that comprises the retroviral nucleic acid sequences known as "cis-

acting" sequences. These include the Long Terminal Repeats (LTRs) or modified (LTRs),

for example lacking at least one part of the U3 region, for the control of transcription and

integration, the psi sequence necessary for encapsidation and the Primer Binding site

(PBS) and polypurine track (PPT) sequences necessary for reverse transcription of the

25 retroviral genome.

A retroviral vector produced using a vector comprising LTRs lacking at least one

part of the U3 region is for example a Self-inactivating (SIN-LTR) vector.

In one embodiment, said vector comprising a packaging competent retrovirus-

derived genome further comprises gene(s) of interest, including CRISPR/CAS element(s)

30

When using the CRISPR / CAS system, the vector comprising a packaging

competent retrovirus-derived genome typically comprises a gene encoding an

endonuclease CAS (for example CAS9), a DNA sequence corresponding to the guide

RNA (gRNA) specific to the gene of interest to be targeted and, optionally, a sequence for

35 gene correction.
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any trans-complementing function. A replication-competent genome would further

comprise the gag, pol, and env retroviral genes. In a replication-defective genome, the

5

(iv)), and at least another vector or nucleic acid that encodes the pseudotyped envelope

glycoproteins (such as the nucleic acids of (i), (ii) and (iii) or vector(s) comprising said

nucleic acids). Their expression allows the encapsidation of the gene of interest, excluding

10 the genes necessary for the multiplication of the viral genome and for the formation of

complete viral particles.

as defined above may further comprise a step of:

15

proteins encoded by said nucleic acid(s) and vector(s); and

20

25

30 The term "selectively" in the expression "selectively modulating the activity of target

35

means that essentially only the target cells are transduced. For example, the transduced
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cells comprise less than 10%, for example less than 5% or less than 1% of non-targeted

cells are transduced.

The expression "modulating the activity of a target cell" is as defined above in the

5 section "Functional domain".

As used herein, the term "transferring" or "transducing" relates to the capacity of the

10

the present invention, it is preferred that the biological material is one or more nucleic

acids comprising a gene of interest, which may be comprised within the genome of the

15 Conditions to perform the transduction of cells are well-known from the skilled

flasks, plates or dishes coated for example with retronectin, and optionally pre-stimulated

with cytokine cocktails, with the pseudotyped retroviral vector, preferably at an MOI

(Multiplicity of Infection) between 0.5 and 100.

20 The target cells are particularly as defined above in the section of the same name.

The pseudotyped retrovirus-like particle or retroviral vector may be contacted with

cells comprising the target cells in a culture medium.

The skilled person knows the medium culture appropriate for given cells.

The pseudotyped retrovirus-like particle or retroviral vector may thus be used in vitro

25 or in vivo for changing a defined cell function, thereby providing new tools for basic

research.

Pharmaceutical composition

The present invention also relates to a pharmaceutical composition comprising at

30

The amount of pseudotyped retrovirus-like particle or retroviral vector to be used in

a pharmaceutical composition depends, for example, on the immunogenicity, the condition

of the subject intended for administration (e.g. weight, age, sex, health, concurrent

treatment, if any, and frequency of treatment), the mode of administration, the type of

35 formulation and/or the number of the target cells.
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carrier.

5

administered.

Pharmaceutically acceptable carriers that may be used in a pharmaceutical

composition of the invention are well-known by the skilled person. For example, they

10 include ion exchangers, alumina, aluminium stearate, lecithin, self-emulsifying drug

delivery systems (SEDDS), such as d--tocopherol polyethyleneglycol 1000 succinate,

substances such as phosphates, glycine, sorbic acid, potassium sorbate, partial glyceride

sulfate, disodium hydrogen phosphate, potassium hydrogen phosphate, sodium chloride,

IU to 10°IU.

discrete units suitable as unitary dosages for human subjects and other mammals, each
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unit containing a pre-determined quantity of active material calculated to produce the

desired therapeutic effect, in association with a suitable pharmaceutical excipient. Typical

compositions. In such compositions, the pseudotyped retrovirus-like particle or retroviral

5 vector is usually a minor component, with the remainder being various vehicles or carriers

and processing aids helpful for forming the desired dosing form.

10

be treated.

Subject to be treated

15 The subject to be treated may be a mammal, for example a human being or a non-

human mammal.

A human being is also referred to as an "individual" or a "patient".

Said human being may be of any age, for example an infant, child, adolescent,

adult, elderly people, and of any sex.

20 A non-human mammal is preferably a rodent (for example a mouse, rat or rabbit), a

feline (for example a cat), a canine (for example a dog) or a primate (for example a

chimpanzee).

The subject to be treated is preferably a human being.

25 Prevention and/or treatment of a disease

The present invention is particularly useful for the prevention and/or treatment of a

specific cells or subset of cells and, optionally, by selectively transducing said specific

cells or subset of cells.

30 Said disease preferably involves specific cells or subset of cells.

The subject to be treated may thus suffer from or may be likely to be affected by a

disease that may be prevented and/or cured by selectively modulating the activity of

specific cells or subset of cells and, optionally, by selectively transducing said specific

cells or subset of cells.

35 Said disease may be selected in the group consisting of an immune disease (for

example an auto-immune disease), cancer, genetic disease, allergic disease,
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disease, Huntington disease, Alzheimer disease), muscular disease and their

combinations.

5

present in the body. Accordingly, by specifically targeting immune cells involved in this

overactive immune response, the pseudotyped retrovirus-like particle and retroviral vector

of the invention are useful tools for the prevention and/or treatment of autoimmune

10 disease.

Autoimmune diseases include in particular acute disseminated encephalomyelitis,

areata, amyotrophic lateral sclerosis, ankylosing spondylitis, antiphospholipid syndrome,

15

20

2 deficiency, cranial arteritis, CREST syndrome, Crohn's disease, Cushing's syndrome,

25

sclerosis, Dressler's syndrome, discoid lupus erythematosus, eczema, enthesitis-related

30

35
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rheumatoid arthritis, Kawasaki's disease, Lambert-Eaton myasthenic syndrome,

leukocytoclastic vasculitis, lichen planus, lichen sclerosus, linear IgA disease (LAD), Lou

5 disease, morphea, Mucha-Habermann disease, multiple sclerosis, myasthenia gravis,

myositis, neuropyelitis optica, neuromyotonia, ocular cicatricial pemphigoid, opsoclonus

10

cholangitis, progressive inflammatory neuropathy, psoriasis, psoriatic arthritis, pyoderma

relapsing polychondritis, Reiter's syndrome, restless leg syndrome, retroperitoneal

15 fibrosis, rheumatoid arthritis, rheumatoid fever, sarcoidosis, Schmidt syndrome, Schnitzler

syndrome, scleritis, scleroderma, Sjögren's syndrome, spondylarthropathy, Still's disease,

stiff person syndrome, subacute bacterial endocarditis, Susac's syndrome, Sweet's

syndrome, Sydenham chorea, sympathetic ophthalmia, Takayasu's arteritis, temporal

arteritis, Tolosa-Hunt syndrome, transverse myelitis, ulcerative colitis, undifferentiated

20 connective tissue disease, undifferentiated spondylarthropathy, vasculitis, vitiligo and

Wegener's granulomatosis.

As used herein, the term "cancer" encompasses any type of cancer, such as

glioblastoma, neuroblastoma, B cell lymphoma, T cell lymphoma, breast cancer,

25 particular B-CLL (B-cell Chronic lymphocytic leukaemia), CML (Chronic Myelogenous

Leukemia) or T cell based leukemia such as ATL (acute T cell leukemia), ALL (Acute

Therapeutic applications

30 The present invention also relates to a pseudotyped retrovirus-like particle or

retroviral vector as defined above for use as a medicament, preferably in immune therapy

gene therapy and/or vaccination.

Gene therapy is a therapy using gene(s) as a medicament, which may for example

be obtained by delivering in a cell a gene of interest and/or correcting gene(s) of interest

35 at the endogenous site. In gene therapy, a nucleic acid comprising the gene(s) of interest

is delivered into the cells of a patient, the expression of the protein(s) encoded by gene(s)
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Said gene(s) of interest may be present in the RNA molecule comprised in the

retroviral vector according to the invention.

5

activity of the immune system (for example, stimulation or inhibition) to prevent and/or

treat a disease.

In the context of the present invention, immunotherapy consists in modulating the

10 activity of only specific targeted immune cells, by using the retrovirus-like particle or

retroviral vector according to the invention, and optionally selectively transducing said

such as make them differentiate in plasma cells, and optionally transduced them with a

15

20

surface of the retrovirus-like particle or retroviral vector specific viral epitopes that will be

25

cells).

30

35
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Said disease is for example an immune disease (for example an auto-immune

disease), cancer, genetic disease, allergic disease, inflammatory disease, infectious

5 disease), muscular disease and their combinations.

In one embodiment, the pseudotyped retrovirus-like particle or retroviral vector is

10

for example in T cell-based gene therapy Efficient in vivo gene transfer into T cell subset

and transduction processes which induce high costs for the clinical application. Moreover,

15 leaving the cells into their normal micro-environment in vivo allows them to conserve their

phenotype and to persist long-term into a patient (eg. tumor specific CD8 cytotoxic cells).

In another embodiment, the invention may be used to enhance selective gene

delivery into resting B lymphocytes, for example in B cell-based gene therapy, such as

immunotherapy that allows the B cells to produce neutralizing antibodies against

20 infectious agent(s) or allows B cell secretion of recombinant proteins that are tolerated by

the immune system since B cell can act as tolerogenic cells.

Moreover, displaying one or more cytokines on the surface of the pseudotyped

retrovirus-like particle or retroviral vector may induce the T cell subset differentiating into

25 In another embodiment, the invention may be used for in vivo expansion of

(autologous) anti-cancer natural killer cells, for cancer therapy.

In one embodiment, the pseudotyped retrovirus-like particle or retroviral vector is

used to induce apoptosis of a defined cell subset by co-displaying an apoptosis ligand and

a tumor or immune cell specific targeting domain.

30

The pseudotyped retrovirus-like particle or retroviral vector may be provided in the

form of a pharmaceutical composition.

The pharmaceutical composition is preferably as defined above in the section of the

same name.

35
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retrovirus-like particle or retroviral vector as defined above, preferably in the frame of an

immune therapy, gene therapy and/or vaccination.

5

like particle or retroviral vector as defined above, wherein said pseudotyped retrovirus-like

particle or retroviral vector selectively modulates the activity of target cells and optionally

selectively transduces target cells.

10 The present invention also concerns a method for preventing and/or treating a

disease, comprising administering to a subject in need thereof a therapeutically effective

wherein said disease is preferably as defined above.

15

20

A "therapeutically effective amount" refers to a quantity of pseudotyped retrovirus-

25

30

All references cited herein, including journal articles or abstracts, published or

35 unpublished patent application, issued patents or any other references, are entirely
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incorporated by reference herein, including all data, tables, figures and text presented in 

the cited references. 

Throughout this specification and the claims which follow, unless the context 

requires otherwise, the word "comprise", and variations such as "comprises" and 

"comprising", will be understood to imply the inclusion of a stated integer or step or group 5 

of integers or steps but not the exclusion of any other integer or step or group of integers 

or steps. 

The reference in this specification to any prior publication (or information derived 

from it), or to any matter which is known, is not, and should not be taken as an 

acknowledgment or admission or any form of suggestion that that prior publication (or 10 

information derived from it) or known matter forms part of the common general knowledge 

in the field of endeavour to which this specification relates. 

 

Brief description of the sequences 

SEQ ID NO: 1 corresponds to a nucleic acid sequence encoding a truncated and 15 

mutated (Y481A, R533A, S548L, F549S) MV H protein (HcDelta18) fused to Designed 

Ankyrin Repeat Protein (DARPin)-29.2 specific for human CD4. 

SEQ ID NO: 2 corresponds to the amino acid sequence encoded by sequence 

SEQ ID NO: 1. 

SEQ ID NO: 3 corresponds to a nucleic acid sequence encoding a truncated and 20 

mutated (E501A, W504, Q530A, E533A) NiV G protein (Gc∆34) fused to a single chain 

antibody directed to human CD8 (scFvC8-Vh1) linked with an additional (G4S)3 linker. 

SEQ ID NO: 4 corresponds to the amino acid sequence encoded by sequence 

SEQ ID NO: 3. 

SEQ ID NO: 5 corresponds to a nucleic acid sequence encoding a truncated and 25 

mutated (E501A, W504, Q530A, E533A) NiV G protein (Gc∆34) fused to IL-7. 

SEQ ID NO: 6 corresponds to the amino acid sequence encoded by sequence 

SEQ ID NO: 5. 

SEQ ID NO: 7 corresponds to a nucleic acid sequence encoding a truncated and 

mutated (E501A, W504, Q530A, E533A) NiV G protein (Gc∆34) fused to a designed 30 

ankaryin repeat protein (DARPin) directed against human EpCAM. 

SEQ ID NO: 8 corresponds to the amino acid sequence encoded by sequence 

SEQ ID NO: 7. 

SEQ ID NO: 9 corresponds to the full length amino acid sequence of the Nipah virus 

envelope glycoprotein G. 35 

40

the cited references.

SEQ ID NO: 1.

SEQ ID NO: 5.

SEQ ID NO: 7.
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SEQ ID NO: 10 corresponds to the full length amino acid sequence of the measles 

virus envelope glycoprotein H. 

SEQ ID NO: 11 corresponds to the full length amino acid sequence of the Nipah 

virus envelope glycoprotein F.  

SEQ ID NO: 12 corresponds to the full length amino acid sequence of the measles 5 

virus envelope glycoprotein F.  

SEQ ID NO: 13 corresponds to a nucleic acid sequence encoding a truncated and 

mutated MeV H protein (Hc∆15) fused to IL-7.  

SEQ ID NO: 14 corresponds to the amino acid sequence encoded by sequence 

SEQ ID NO: 13.  10 

 

40A

5

10 SEQ ID NO: 13.
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SEQ ID NO: 15 corresponds to the amino acid sequence of the measles virus F

protein truncated by 30 amino acids in the cytoplasmic tail (FcA30).

SEQ ID NO: 16 corresponds to the amino acid sequence of the Nipah virus F protein

truncated by 22 amino acids in the cytoplasmic tail (FcA22).

5

Brief description of the figures

Figure 1: Efficient and stable ErbB2-CAR gene transfer into resting CD4+ T cells by

specific CAR, ErbB2-CAR) into resting T cells, freshly isolated CD3+ T cells were

10

(ut) were used as negative controls. Three days later, half of the transduced cells were

analyzed by FACS to determine the percentage of ErbB2-CAR+ cells in the CD4- or CD8-

gated cells. To confirm stable ErbB2-CAR expression, the other half of the transduced

cells was further cultivated in the presence of anti-CD3/anti-CD28/IL-2 stimulus, after a

15 washing step, for additional three days. Then, the percentages of CD4*/ErbB2+ cells and

CD8/ErbB2+ cells were determined by FACS.

Figure 2: Mutation of the NiV envelope glycoprotein G to ablate natural receptor

recognition. Binding of Ephrin-B2 (A) and B3 (B) to NiV-G mutants is shown. 293T cells

were transfected either mock, plasmids encoding for GcA34His, or with different

20 GcA34 EpCAM mutants: unmutated E533A Q530A+E533A
(GcA345AMmut2.1), E501A+W504A (GcA34EAMmut2.2) or

E501A+W504A+Q530A+E533A and incubated with 1µg/ml
recombinant Fc-EphrinB2 or B3. The amounts of binding of the receptor by the different

mutants are shown as MFI values. Statistics are relating to unmutated GA34-DARPin-Ac1

25 (n=3; mean ± standard deviations (SD) are shown; *, P<0,1 P<0,01; , P<0,001 by

unpaired t test).

Figure 3: Selective activation of CD4+ T cells by 4H/IL7H-VLP. Freshly isolated CD3+

T cells were left untransduced (ut) or transduced with different types of VLPs pseudotyped

with CD4-DARPin-Hmut (4H -VLP), CD4-DARPin/IL7-Hmut (4H/IL7H-VLP) or IL7-Hnse

30 (Hnse/IL7H-VLP). Three days later the cells were stained by CD8, CD4, and CD71

antibodies. The CD71 expression in the CD4- or CD8- gated T cells is shown.

Figure 4: Functionally displayed IL7 on the targeted-VLPs promote T cell survival.

The forward/side scatter profiles of adult resting CD3+ T cells that were incubated for 6

days with virus-like particles (VLP) pseudotyped with CD4-targeted MV-H (4H-VLP), CD8-

35 targeted MV-H (8H-VLP), IL7-displaying CD4-targeted MV-H (4H/IL7H-VLP), or IL7-

displaying CD8-targeted MV-H (8H/IL7H -VLP). Cells cultivated in the medium alone
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5 for 6 days with lentiviral vectors (LV) pseudotyped with VSVG (VSV-LV), MV-Hmut (Hnse-

used as controls. The percentage of viable cells is indicated in each dot blot.

10 cells were left untransduced (ut) or transduced with different types of LVs pseudotyped

15

20 (MV-H) is truncated at its cytoplasmic tail, for example by 15, 18, or 20 amino acids and at

to blind its natural receptor recognition of SLAM and CD46, thereby resulting in the

25

30

35
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Figure 9: Efficient and selective transduction of resting CD4+ T cells by 4H/IL7H-LV.

Freshly isolated CD3+ T cells were left untransduced (ut) or transduced with different

types of LVs pseudotyped with CD4-DARPin-Hmut (4¹ -LV), Hnse (Hnse-LV), or VSVG

(VSVG-LV). Here IL7 was displayed on two different versions of Hmut, either with 20

5

two types of 4H/IL7H-LV and were produced and
transduced the resting T cells. Three days later the cells were stained by CD3, CD8, and

Figure 10: Neutralization of NiV glycoprotein pseudotyped LVs. CHO-EpCAM or

10

(square), NiVwt-LV (triangle), or VSVG-LV (diamond) at an MOI of 0.4 after incubation

with serial dilutions of pooled human serum (IVIG) for 2h at 37°C. After 72h, GFP+ cells

were determined by flow cytometry and the number of GFP+ cells relative to untreated

control is shown (n=3).

15 Figure 11: Selective activation of CD8+ T cells by 8G/IL7-LV. Freshly isolated CD3+

T cells were left untransduced (ut) or transduced with different types of LVs pseudotyped

with CD8-scFv-Gmut (8G-LV) or CD8-scFv-Gmut /IL7-Gmut (8G/IL7G-LV). Three days later

the cells were stained by CD8, CD4, and CD71 antibodies. The CD71 expression in the

CD4- or CD8- gated T cells is shown.

20

Freshly isolated CD3+ T cells were left untransduced (ut) or transduced with different

(8G/IL7G-LV). Three days later the cells were stained by CD3, CD8, and CD4 antibodies.

The GFP expression in CD4- or CD8-gated T cells is shown.

25 Figure 13: Efficient CAR19 gene transfer into resting CD8+ T cells by 8G/IL7G-LV.

Freshly isolated CD3+ T cells were left untransduced (ut) or transduced with different

types of LVs pseudotyped with CD8-scFv-Gmut (8G-LV), CD8-scFv-Gmut /IL7-Gmut

(8G/IL7-LV) or VSVG (VSV-LV). The therapeutic gene encoding a CD19-specfic CAR

(CAR19) was delivered by the LVs. Three days after transduction, the CAR19 expression

30 was detected by anti-cmyc antibody. The percentage of CAR19 expressing cells in CD4+

or CD8+ T cells is shown.

Figure 14: 4H/IL7H-LVs allow targeted in vivo activation of CD4+ T cells in

humanized mice.

NOD/SCID gc-/- mouse were injected with cord blood T cells and 2 months upon

35 engraftment (20% T cell reconstitution), 100 microliters of 4H/IL7H-LV (1E6 IU) or 4H/IL7H-
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EXAMPLES

5 Material and methods

Generation of the constructs

for a (GS) linker (L3) between H and the His-tagged DARPin Ac1 was generated by

10 et al. 2011) from pQE30ss_Ac1_corr into the backbone of plasmid pHL3-HRS3opt2#2

15

20 DARPin-Ac1 and pCAGGS-NiV-GcA34-DARPin-Ac1.Thi His-tagged G and GcA34

fragments were cloned via Pacl/Notl restriction into the plasmid backbone of pCAGGS-

25

30

35

pCAGGS-NiV-F and simultaneously adding the AU1 tag N-terminally. The resulting PCR
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fragments were cloned via Pacl/Sacl restriction digest into the backbone of pCAGGS-

NiV-codonop-Gn, resulting in the plasmids pCAGGS-AU1-NiV-F, pCAGGS-AU1-NiV-

Fc222, and pCAGGS-AU1-NiV-FcA25.

5

polyethylenimine (PEI). Twenty-four hours before transfection, 2.5x107 cells were seeded

10 ml DMEM with 15% FCS and 3 mM L-glutamine. The DNA mix was prepared by

10

For example, following optimization of G to F ratios, 0.9 µg of plasmid encoding for

GcA34DARPin/scFv variants was mixed with 4.49 µg plasmid encoding for F variants.

14.4 µg of HIV-1 packaging plasmid pCMVAR8.9 and 15.1 µg of transfer-LV plasmids

were used. The transfection reagent mix was prepared by mixing 140 µl of 18 mM PEI

15 solution in H2O with 2.2 ml DMEM without additives. This solution was mixed with the

DNA mix, vortexed, incubated for 20 minutes at room temperature and added to the HEK-

293T cells, resulting in DMEM with 10% FCS, 2 mM L-glutatmine in total. 24 h later, the

medium was exchanged with DMEM with 10% FCS, 2 mM L-glutatmine in order to

remove remaining PEI/DNA complexes. At day two post transfection, the cell supernatant

20

particles were purified by centrifugation at 450 X g for 24 h over a 20% sucrose cushion.

of CHO-EpCAM and SK-OV-3 cells or 2x104 Molt4.8 and Raji cells were seeded into a

single well of a 96-well-plate and transduced on the next day. When needed, medium of

25 cells was replaced with medium containing different concentrations of Bafilomycin A1

(Santa Cruz Biotechnology, Inc, Dallas, USA) and cells were pre- incubated 30 min at

37°C before vector was added. For titration, at least four serial dilutions of vector particles

were used. After 72 h, the percentage of green fluorescentprotein (GFP)-positive cells

was determined by flow cytometry. Transducing units/ml (t.u./ml) was calculated by

30 selecting the dilutions showing linear correlation betweendilution factor and number of

GFP-positive cells (number of transduced cells/volume of vector in µl/0.001).

Schematic presentations of the pseudotyped retrovirus-like particle or retroviral

vector according to the invention are depicted in Figures 7 and 8.

35
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MV H protein along with the fusion protein (F) resulting in the 4H/IL7H-VLP (comprising

5 proteins of sequence SEQ ID NO: 2, 14 and 15). To generate the particles, a transfection

protocol was established. Briefly, 0.45 µg of pCG-Hmut-CD4-DARPin (Zhou et al., J

FcA30 (Funke et al., Molecular therapy, 2008), 14.4 µg of HIV-1 packaging plasmid

10 transfection of HEK293T cells in one T175 flask. After harvesting, the vector particles

15

20 was demonstrated that all IL7-displaying VLPs were as effective as recombinant human

culture were dead after six days in the presence of conventional IL7-deficient VLP

25

30

incubated with the indicated LVs in the absence of stimulation for 6 days, 4H/IL7H-LV

35 significantly promoted T cell survival compared to the parental 4H-LV and non-targeted

Hnse-LV (Figure 5). As expected, the highest percentage of viable cells was observed in
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rhIL-7 treated positive group and the least viable cells were in the VSV-LV transduce or

untransduced (ut) groups (Figure 5). Moreover, 4H/IL7H-LV was as potent as 4H/IL7H-VLP

in selectively stimulating its target cell population in the mixed cell culture. As shown in

5

are successfully generated.

Example 2: Delivery of tumor-specific chimeric antigen receptors into resting

10 T cells

Since IL7-displaying vectors triggered the resting T cells activation, it is expected

that these cells are permissive for lentiviral transduction. In order to prove it, two versions

of 4H/IL7H-LV delivering GFP transgene were generated. As shown in Figure 9, both

4H/IL7HA15-LV and 4H/IL7H²-LV can efficiently and selectively transduce resting CD4+ T

15 cells in the cell mixture.

Chimeric antigen receptors (CARs) are a powerful tool for cancer therapy. So far, T

cell subsets must be purified and activated for genetic delivery of CARs. Here, it is

demonstrated that CARs can be delivered selectively into resting CD4+ cells. The particles

were generated as described in example 1 except that pCG-1 was substituted by the CAR

20

delivering ErbB2-specific chimeric antigen receptors (ErbB2-CAR), ErbB2-CAR

deficienct CD4-targeted LV (4H-LV), the 4H/IL7H-LV was more efficient in delivering the

CAR gene while retaining the selectivity for the CD4+ T cells (Figure 1).

25

Example 3: The MV glycoproteins can be replaced by those of NiV to

selectively activate and transduce resting human CD8+ T cells

In order to efficiently pseudotype VLPs or LVs with NiV glycoproteins, the NiV-G

was truncated at its cytoplasmic tail by 34 amino acids (GcA34) and the NiV-F was

30 truncated at its cytoplasmic tail by 22 amino acids (F22). Next, the natural receptor

recognition of GcA34 for Ephrin-B2/B3 was destroyed by introducing four point mutations

(E501A, W504A, Q530A, E533A) into GcA34. LVs pseudotyped with this engineered G

protein completely lost binding to the natural Ephrin-B2 and -B3 NiV receptors (Figure 2)

35
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immunoglobulin (IVIG; Intratect®) covered the widest range of human serum donors, was

5 incubated with NiVwt-LV, MVEAM-LV and VSV-LV at increasing

concentrations prior to the transduction of target cells. GFP expression was then

mediated by VSVG-LV and NiVwt-LV was unaffected by the treatment with IVIG. MVE

10

15

20 pCG-Gmut-CD8scFv, 0.45 µg of pCG-Gmut-IL7, 4.7 µg of pCG-FcA22, 14.4 µg of HIV-1

transfection of HEK293T cells in one T175 flask. Titers of ~10 tu/ml were obtained for

25 sequence SEQ ID NO: 4, 6 and 16) was able to selectively stimulate and transduce CD8+

30

35
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Example 4: Identification of an optimal ratio of CD8-targeting NiV-G to IL7-

displaying NiV-G

In order to hit more target cells, improve the titer and enhance the specificity of the

5

targeting domain targeting

domain ) and NiV-G functional domain (MV-H functional domain: ) encoding plasmids maintained in the

For the production of G/G¹L-LV, as described in Example 3, total amounts of 0.9

10 µg of pCG-Gmut plasmids together with 4.7 µg of pCG-FcA22, 14.4 µg of HIV-1

packaging plasmid pCMVAR8.9, and 15.1 µg of pSEW were used for transfection of

HEK293T cells in one T175 flask. Meanwhile, pCG-Gmut-CD8scFv and pCG-Gmut-IL7

plasmids are mixed at different ratios at 20:1, 10:1, 5:1, 1:1, or 1:5. The respective cell

supernatants containing 8G/IL7-LVs are used for transduction of CD8+ Molt or A301 cells

15 and, 48h after transduction, the percentage of GFP+ cells are measured by FACS to

calculate the titers. In addition, 8G/IL7G -LVs are used for transduction of freshly isolated

CD3+ T cells and then the CD71 and GFP expression in CD8+ and CD8 cells are

determined. The best ratio is identified as giving the highest titer, highest expression of

CD71 and GFP in target population and lowest expression in non-target population.

20

Example 5: Characterization of the transduced resting T cells by IL7-

T cell compartments are highly heterogeneous and T cell subsets are phenotypically

and functionally distinct. As far as T cell therapy for cancer is concerned, less

25

of importance to identify the T cell subsets that activated or modified by the vector

particles according to the invention. Take 8/IL7-LV-CAR for example, the phenotypes of

the transduced resting T cells should be characterized in comparison to transduced pre-

stimulated T cells (with most widely used protocol of CD3/CD28 stimulation). Briefly, 3

30 days after transduction of resting or pre-stimulated CD3+ T cells, the expression of

multiple T cell markers is monitored, including CD11a, CD11b, CD25, CD27, CD28,

CD45RA, CD45RO, CD62L, CD69, CD71, CD95, CD127, and CCR7. These molecules

are chosen as they have been used in the past to differentiate CD45RA*CD45RO

naïve (TN), CD45RA*CD45RO

35 stem cell
memory

(Tscm), CD45RA

CD45ROhh CD62L*CD95*CD27*centra memory (Tcm), CD45RA+CD45ROhCD62L
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In addition, pre-sorted CD4+ T cell subsets (T, TcM, TeM, and TE) are incubated

5 with 4H/IL7H-VLP for example, to demonstrate the advantages of current invention for T

analyzed for phenotype skewness and activation levels. It is expected that IL7-displaying

10

15

20 challenges by combining the cell stimulation and gene transfer in a single step and

be significantly simplified therefore reducing the cost of T cell manufacture. Moreover,

25 less differentiated cells as demonstrated in Example 5.

30

35

assessed.
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Example 7: Selective activation and transduction by IL7-displaying targeted

particles in in vivo like conditions

In a next step, the feasibility of using the viral particles to target and functionally

5

This allows evaluation of targeted activation and gene transfer in CD8+ T cell population in

the presence of an active human complement system, an obstacle encountered by viral

Briefly, fresh peripheral blood is incubated with 8/IL7-LV-GFP or other control

10 vectors (VSV-LV, 8H/IL7H -LV, 8G-LV, or VSV/IL7G-LV) for 6-8 h. Afterwards, total PBMC

are isolated from the blood and further cultured in the T cell culture medium without

adding any stimulatory reagents. After 3-4 days, CD8+ and CD8 cells in the culture are

evaluated for CD71 and GFP expression. To confirm the stable gene transfer, a small

fraction of cells are transferred into the culture medium supplemented with CD3/CD28

15 antibodies and IL2 for additional 3 days before the percentages of GFP+ cells are

analyzed.

Example 8: IL7-displaying targeted particles selectively activate and transduce

circulating resting T cells in humanized mouse models

20

or systemically applied in vivo to allow the cell type specific activation or modification, they

healthy donors. In this mouse model, multilineage human hematopoietic cells can be

generated and these cells are tolerated by the mouse host.

25

activation and modification is taken for example. Briefly, after having confirmed that the

human immune system was successfully established by detecting around 10% of human

CD3+ T cells, pseudotpyed particles are applied systemically via intravenous

injection (iv) or locally via intrasplenic or intrathymic injection. G/G¹L-VLP is injected to

30 assess the feasibility of selective activation of human CD8+ T cells in vivo. In this

experiment setting, the activation level/duration and CD8+ T cells proliferation are

analyzed at the different time points after VLP injection. is injected to

assess the function of in vivo gene delivery. In this experiment setting, the GFP

expression, the phenotypes of transduced cells, and their proliferation and persistence are

35 analyzed at the different time points after LV injection. G/G¹L-LV-CAR is injected to
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time points after LV injection.

5

making it the best animal model for human immunity and immunotherapies. As far as T

10

15

Then the above two H proteins, for example with the ratios determined in Example 4, are

20 CD4+ simian cells, freshly isolated simian CD3+ T cells are transduced with 4H/IL7H-SIV

vs CD4 T cells was determined as described above. Next, the possibility of in vivo

25 macaque). One week post-injection, blood samples are collected and one of the two

30

vivo transduced T cells.

35
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Example 10: Selectively active and expand antigen-specific T cells in

immunocompetent mouse model

The potential of targeting cytokine to function at the disease site while avoiding the

5 model. IL12 displaying murine CD8-targeted VLP (m8%mIL12-VLP) is taken as an

example. Previous studies have shown that IL12 application can enhance the transferred

tumor-reactive T cells tolerance and antitumor efficacy, but it is very toxic systemically. To

IL12 to take place at the tumor sites. Wide type C57/BI6 mouse is transplanted with

10 B16/OVA melanoma cells, after the establishment of tumor, the mouse is treated by

irradiation and transferred with T cells isolated from C57/BI6 OT-I transgenic mouse. After

OT-I T cell transplantation, the mice are treated with m8/mlL12G-VLP, or with murine

IL12, or with PBS as controls via i.v. injection. The tumor volume, in vivo persistence and

function of OT-I T cells, and mouse survival are analyzed.

15

Example 11: In vivo targeted targeted activation of human CD4+ T cells.

human CD4+ T cells, NOD/SCID gc-/- (NSG) mice were engrafted with CD3+ cord blood T

cells. Human T cell reconstitution was weekly determined in the blood. When 20% of hT

20

IV with 1E6 IU MV-4H/IL7H-LVs or MV-4H- LVs. Two weeks post-injection of the vectors,

were isolated. Remarkably, it was found a stronger specific IL-7 activation revealed by a

CD71 late activation marker of the human CD4+ T cells in case of the MV-4H/IL7H-LVs

25

14). Moreover, the CD4- T cells, which represent the CD8+ T cells, show identical

expression of CD71 for both targeting vectors. The latter emphasizes that the IL-7 survival

signaling was only activating the targeted CD4+ T cells and not the CD8+ cells.

In conclusion, next to the in vitro specific activation of the target cells achieved with MV-

30 4H/IL7H-LVs, the specific activation of CD4+ T cells by MV-4H/IL7H-LVs was confirmed in

vivo in human blood system mouse model.
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CLAIMS

1. A pseudotyped retrovirus-like particle or retroviral vector comprising:

a) at least one cell targeting fusion protein comprising (i) a protein

5 derived from an envelope glycoprotein G or H of a virus of the

Paramyxoviridae family or a transmembrane domain and (ii) at least

one cell targeting domain,

b) at least one modulating fusion protein comprising (i) a protein derived

from an envelope glycoprotein G or H of a virus of the

10 Paramyxoviridae family or a transmembrane domain and (ii) at least

one functional domain, and

c) at least one glycoprotein derived from an envelope glycoprotein F of a

virus of the Paramyxoviridae family,

wherein said cell targeting fusion protein and/or said modulating fusion protein

15 comprises a protein derived from an envelope glycoprotein G or H of a virus of

the Paramyxoviridae family,

wherein said protein derived from an envelope glycoprotein G or H of a virus of

the Paramyxoviridae family lacks at least one part of the cytoplasmic region of

said envelope glycoprotein G or H.

20

2. The pseudotyped retrovirus-like particle or retroviral vector according to claim 1,

wherein said virus of the Paramyxoviridae family is a virus of the Morbillivirus

genus or of the Henipavirus genus.

25 3. The pseudotyped retrovirus-like particle or retroviral vector according to claim 1

or 2, wherein said protein derived from an envelope glycoprotein G or H of a

virus of the Paramyxoviridae family is at least partially unable to bind at least

one natural receptor of said envelope glycoprotein G or H.

30 4. The pseudotyped retrovirus-like particle or retroviral vector according to any one

of claims 1 to 3, wherein said glycoprotein derived from an envelope

glycoprotein F of a virus of the Paramyxoviridae family lacks at least one part of

the cytoplasmic region of said envelope glycoprotein F.

35 5. The pseudotyped retrovirus-like particle or retroviral vector according to any one

of claims 1 to 4, wherein said cell targeting domain is selected in the group

consisting of a DARPin, ScFv, targeting peptide and their combinations.
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6. The pseudotyped retrovirus-like particle or retroviral vector according to any one

5

10

15

claim 1 to 6 for use as a medicament.

20 10. The pseudotyped retrovirus-like particle or retroviral vector for use according to

claim 9 in immune therapy, gene therapy and/or vaccination.

11. The pseudotyped retrovirus-like particle or retroviral vector for use according to

claim 9 or 10, in the prevention and/or treatment of an immune disease, cancer,

25 genetic disease, allergic disease, inflammatory disease, infectious disease,

metabolic disease, neurological disease, muscular disease and their

combinations.

12. A nucleic acid comprising a sequence encoding a cell targeting fusion protein

30 and/or a sequence encoding a modulating fusion protein, wherein:

-

-

35 envelope glycoprotein G or H of a virus of the Paramyxoviridae family or a
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13. The nucleic acid according to claim 12, wherein said nucleic acid comprises a

sequence selected in the group consisting of SEQ ID NO: 1, SEQ ID NO: 3,

SEQ ID NO: 5, SEQ ID NO: 7 and SEQ ID NO: 13 and/or comprises a sequence

encoding a sequence selected in the group consisting of sequences SEQ ID

NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8 and SEQ ID NO: 14.

14. A vector comprising a nucleic acid according to claim 12 or 13.

15. A method for producing a pseudotyped retrovirus-like particle or retroviral vector

10 according to any one of claims 1 to 6, wherein said method comprises co-

transfecting a packaging cell line with:

(i) at least one nucleic acid encoding a cell targeting fusion protein, said cell

targeting fusion protein comprising (i) a protein derived from an envelope

glycoprotein G or H of a virus of the Paramyxoviridae family or a

15 transmembrane domain and (ii) at least one cell targeting domain,

(ii) at least one nucleic acid encoding a modulating fusion protein, said

modulating fusion protein comprising (i) a protein derived from an envelope

transmembrane domain and (ii) at least one functional domain,

(iii) at least one nucleic acid encoding a glycoprotein derived from an envelope

glycoprotein F of a virus of the Paramyxoviridae family, and

(iv) at least one vector comprising a nucleic acid encoding core proteins from

said retrovirus,

wherein said cell targeting fusion protein and/or said modulating fusion protein
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Sequence Listing
1 Sequence Listing

Information
1-1 File Name 18615_2001580.xml
1-2 DTD Version V1_3
1-3 Software Name WIPO Sequence
1-4 Software Version 2.3.0
1-5 Production Date 2023-12-15
1-6 Original free text language

code
1-7 Non English free text

language code

2 General Information
2-1 Current application: IP

Office
AU

2-2 Current application:
Application number

2023258359

2-3 Current application: Filing
date

2023-10-30

2-4 Current application:
Applicant file reference

18615-20015.80

2-5 Earliest priority application:
IP Office

EP

2-6 Earliest priority application:
Application number

EP16305468.7A

2-7 Earliest priority application:
Filing date

2016-04-21

2-8en Applicant name Sana Biotechnology, Inc.
2-8 Applicant name: Name

Latin
2-9en Inventor name
2-9 Inventor name: Name Latin
2-10en Invention title Methods for selectively modulating the activity of distinct subtypes of cells
2-11 Sequence Total Quantity 16

1

Information

1-1 File Name

1-2 DTD Version V1_3

1-3 Software Name

1-4 Software Version 2.3.0

1-5 Production Date 2023-12-15

1-6

code

1-7

2 General Information

2-1 AU
Office

2-2 2023258359

2-3 2023-10-30

date

2-4 18615-20015.80

2-5 EP
IP Office

2-6 EP16305468.7A

2-7 2016-04-21

2-8en

2-8

Latin

2-9en Inventor name

2-9 Inventor name: Name Latin

2-10en Invention title

2-11 16
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3-1 Sequences
3-1-1 Sequence Number [ID] 1
3-1-2 Molecule Type DNA
3-1-3 Length 2217
3-1-4 Features

Location/Qualifiers
misc_feature 1..2217
note=Truncated and mutated (Y481A, R533A, S548L, F549S) MV H protein (HcDelta18) fused to
Designed Ankyrin Repeat Protein (DARPin)-29.2 s pecific for human CD4
source 1..2217
mol_type=other DNA
organism=synthetic construct
CDS 1..2217

NonEnglishQualifier Value
3-1-5 Residues atgggaagta ggatagtcat taacagagaa catcttatga ttgatagacc ttatgttttg 60

ctggctgttc tgtttgtcat gtttctgagc ttgatcgggt tgctagccat tgcaggaatt 120
cgacttcatc gggcagccat ctacaccgca gagatccata aaagcctcag caccaatcta 180
gatgtaacta actcaatcga gcatcaggtc aaggacgtgc tgacaccact cttcaaaatc 240
atcggtgatg aagtgggcct gaggacacct cagagattca ctgacctagt gaaattcatc 300
tctgacaaga ttaaattcct taatccggat agggagtacg acttcagaga tctcacttgg 360
tgtatcaacc cgccagagag aatcaaattg gattatgatc aatactgtgc agatgtggct 420
gctgaagagc tcatgaatgc attggtgaac tcaactctac tggagaccag aacaaccaat 480
cagttcctag ctgtctcaaa gggaaactgc tcagggccca ctacaatcag aggtcaattc 540
tcaaacatgt cgctgtccct gttagacttg tatttaggtc gaggttacaa tgtgtcatct 600
atagtcacta tgacatccca gggaatgtat gggggaactt acctagtgga aaagcctaat 660
ctgagcagca aaaggtcaga gttgtcacaa ctgagcatgt accgagtgtt tgaagtaggt 720
gttatcagaa atccgggttt gggggctccg gtgttccata tgacaaacta tcttgagcaa 780
ccagtcagta atgatctcag caactgtatg gtggctttgg gggagctcaa actcgcagcc 840
ctttgtcacg gggaagattc tatcacaatt ccctatcagg gatcagggaa aggtgtcagc 900
ttccagctcg tcaagctagg tgtctggaaa tccccaaccg acatgcaatc ctgggtcccc 960
ttatcaacgg atgatccagt gatagacagg ctttacctct catctcacag aggtgttatc 1020
gctgacaacc aagcaaaatg ggctgtcccg acaacacgaa cagatgacaa gttgcgaatg 1080
gagacatgct tccaacaggc gtgtaagggt aaaatccaag cactctgcga gaatcccgag 1140
tgggcaccat tgaaggataa caggattcct tcatacgggg tcttgtctgt tgatctgagt 1200
ctgacagttg agcttaaaat caaaattgct tcgggattcg ggccattgat cacacacggt 1260
tcagggatgg acctatacaa atccaaccac aacaatgtgt attggctgac tatcccgcca 1320
atgaagaacc tagccttagg tgtaatcaac acattggagt ggataccgag attcaaggtt 1380
agtcccgcac tcttcactgt cccaattaag gaagcaggcg gagactgcca tgccccaaca 1440
tacctacctg cggaggtgga tggtgatgtc aaactcagtt ccaatctggt gattctacct 1500
ggtcaagatc tccaatatgt tttggcaacc tacgatactt ccgcggttga acatgctgtg 1560
gtttattacg tttacagccc aagccgccta tcgtcttact tttatccttt taggttgcct 1620
ataaaggggg tccccatcga attacaagtg gaatgcttca catgggacca aaaactctgg 1680
tgccgtcact tctgtgtgct tgcggactca gaatctggtg gacatatcac tcactctggg 1740
atggtgggca tgggagtcag ctgcacagtc acccgggaag atggaaccaa tgcggcccag 1800
ccggccgacc tgggtaagaa actgctggaa gctgctcgtg ctggtcagga cgacgaagtt 1860
cgtatcctga tggctaacgg tgctgacgtt aacgctactg acactcttgg tcgtactccg 1920
ctacacctgg ctgctcagaa tggtcacctg gaaatcgttg aagttctgct gaagcacagt 1980
gctgacgtta acgctattga agaggttggt atgactccgc tgcacctggc tgttgttgct 2040
ggtcacctgg aaatcgttga agttctgctg aagaacggtg ctgacgttaa cgctcaggac 2100
aaattcggta agaccgcttt cgacatctcc atcgactacg gtaacgagga cctggctgaa 2160
atcctgcaaa agcttaatgc ggccgcaaga ggttctcatc accatcacca tcactaa 2217

3-2 Sequences
3-2-1 Sequence Number [ID] 2
3-2-2 Molecule Type AA
3-2-3 Length 738
3-2-4 Features

Location/Qualifiers
REGION 1..738
note=Synthetic Construct
source 1..738
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-2-5 Residues MGSRIVINRE HLMIDRPYVL LAVLFVMFLS LIGLLAIAGI RLHRAAIYTA EIHKSLSTNL 60

DVTNSIEHQV KDVLTPLFKI IGDEVGLRTP QRFTDLVKFI SDKIKFLNPD REYDFRDLTW 120
CINPPERIKL DYDQYCADVA AEELMNALVN STLLETRTTN QFLAVSKGNC SGPTTIRGQF 180
SNMSLSLLDL YLGRGYNVSS IVTMTSQGMY GGTYLVEKPN LSSKRSELSQ LSMYRVFEVG 240
VIRNPGLGAP VFHMTNYLEQ PVSNDLSNCM VALGELKLAA LCHGEDSITI PYQGSGKGVS 300
FQLVKLGVWK SPTDMQSWVP LSTDDPVIDR LYLSSHRGVI ADNQAKWAVP TTRTDDKLRM 360
ETCFQQACKG KIQALCENPE WAPLKDNRIP SYGVLSVDLS LTVELKIKIA SGFGPLITHG 420
SGMDLYKSNH NNVYWLTIPP MKNLALGVIN TLEWIPRFKV SPALFTVPIK EAGGDCHAPT 480
YLPAEVDGDV KLSSNLVILP GQDLQYVLAT YDTSAVEHAV VYYVYSPSRL SSYFYPFRLP 540
IKGVPIELQV ECFTWDQKLW CRHFCVLADS ESGGHITHSG MVGMGVSCTV TREDGTNAAQ 600
PADLGKKLLE AARAGQDDEV RILMANGADV NATDTLGRTP LHLAAQNGHL EIVEVLLKHS 660
ADVNAIEEVG MTPLHLAVVA GHLEIVEVLL KNGADVNAQD KFGKTAFDIS IDYGNEDLAE 720
ILQKLNAAAR GSHHHHHH 738

3-3 Sequences

3-1

3-1-1 1

DNA
3-1-3 2217

3-1-4 Features

Location/Qualifiers

source 1..2217

CDS 1..2217

3-1-5 Residues

1080

acctatacaa atccaaccac 1320

2217

3-2

3-2-1 2

3-2-2 AA
3-2-3 738

3-2-4 Features

Location/Qualifiers

source 1..738

3-2-5 Residues MGSRIVINRE HLMIDRPYVL LAVLFVMFLS LIGLLAIAGI RLHRAAIYTA EIHKSLSTNL 60

SGMDLYKSNH NNVYWLTIPP MKNLALGVIN TLEWIPRFKV SPALFTVPIK EAGGDCHAPT 480

YLPAEVDGDV KLSSNLVILP GODLQYVLAT YDTSAVEHAV VYYVYSPSRL SSYFYPFRLP 540

738

3-3
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3-3-1 Sequence Number [ID] 3
3-3-2 Molecule Type DNA
3-3-3 Length 2529
3-3-4 Features

Location/Qualifiers
misc_feature 1..2529
note=Truncated and mutated (E501A, W504A, Q530A, E533A) NiV G protein (GcDelta34) fused to
a single chain antibody directed to human CD8 (scFvC8-Vh1) linked with an additional (G4S)3
linker
source 1..2529
mol_type=other DNA
organism=synthetic construct
CDS 1..2529

NonEnglishQualifier Value
3-3-5 Residues atgaagaaga tcaacgaggg cctgctggac agcaagatcc tgagcgcctt caacaccgtg 60

atcgccctgc tgggcagcat cgtgatcatt gtgatgaaca tcatgatcat ccagaactac 120
accagaagca ccgacaacca ggccgtgatc aaggacgctc tccaggggat ccagcagcag 180
atcaagggcc tggccgacaa gatcggcacc gagatcggcc ccaaggtgtc cctgatcgac 240
accagcagca ccatcaccat ccccgccaac atcggcctgc tggggtccaa gatcagccag 300
agcaccgcca gcatcaacga gaacgtgaac gagaagtgca agttcaccct gccccccctg 360
aagatccacg agtgcaacat cagctgcccc aaccccctgc ccttccggga gtaccggccc 420
cagaccgagg gcgtgagcaa cctggtcggc ctgcccaaca acatctgcct gcagaaaacc 480
agcaaccaga tcctgaagcc caagctcatt tcctacaccc tgcccgtggt gggccagagc 540
ggcacctgca tcaccgaccc cctgctggcc atggacgagg gctacttcgc ctacagccac 600
ctggaacgga tcggcagctg cagcaggggc gtgtccaagc agcggatcat cggcgtgggc 660
gaggtgctgg accggggcga cgaggtgccc agcctgttca tgaccaacgt gtggaccccc 720
cccaacccca acaccgtgta ccactgcagc gccgtgtaca acaacgagtt ctactacgtg 780
ctgtgcgccg tgagcaccgt gggcgacccc atcctgaaca gcacctactg gtccggcagc 840
ctgatgatga cccggctggc cgtgaagcct aagagcaatg gcggcggata caaccagcac 900
cagctggccc tgcggagcat cgagaagggc agatacgaca aagtgatgcc ctacggcccc 960
agcggcatca agcagggcga cacactgtac ttccccgccg tgggcttcct ggtccggacc 1020
gagttcaagt acaacgacag caactgcccc atcaccaagt gccagtacag caagcccgag 1080
aactgcagac tgagcatggg catccggccc aacagccact acatcctgcg gagcggcctg 1140
ctgaagtaca acctgagcga cggcgagaac cccaaagtcg tctttattga gatcagcgac 1200
cagcggctgt ccatcggcag ccccagcaag atctacgaca gcctgggcca gcccgtgttc 1260
taccaggcca gcttcagctg ggacaccatg atcaagttcg gcgacgtgct gaccgtgaac 1320
cccctggtgg tgaactggcg gaacaatacc gtgatcagca gacccggcca gagccagtgc 1380
ccccggttca acacctgccc cgcgatctgc gcggagggcg tgtacaacga cgccttcctg 1440
atcgaccgga tcaactggat ctctgccggc gtgttcctgg actccaacgc gaccgccgcg 1500
aatcccgtgt tcaccgtgtt taaggacaac gagatcctgt accgggccca gctggccagc 1560
gaggacacca acgcccagaa aaccatcacc aactgctttc tgctgaagaa caagatctgg 1620
tgcatcagcc tggtggagat ctacgatacc ggcgacaacg tgatcaggcc caagctgttc 1680
gccgtgaaga tccccgagca gtgcaccggt ggaggtggct ctggtggagg aggctctgga 1740
ggtggtggat cagcggccca gccggcccag gtgcagctgg tgcagagcgg agccgaggat 1800
aagaaacctg gcgctagcgt gaaggtgtcc tgcaaggcca gcggcttcaa catcaaggac 1860
acctacatcc actgggtgcg ccaggctcca ggacagggcc tggaatggat gggccggatc 1920
gaccccgcca acgacaacac cctgtacgcc agcaagttcc agggcagagt gaccatcacc 1980
gccgacacca gcagcaacac cgcctacatg gaactgagca gcctgagaag cgaggacacc 2040
gccgtgtact actgtggcag aggctacggc tactacgtgt tcgaccactg gggccagggc 2100
accaccgtga cagtgtctag cggcggaggc ggaagtggag gcggaggaag cggaggcggc 2160
ggatccgaca tcgtgatgac ccagagccct agcagcctgt ctgccagcgt gggcgaccgc 2220
gtgaccatta cctgccggac cagccggtcc atcagccagt acctggcctg gtatcaggaa 2280
aagcccggca aggcccccaa gctgctgatc tacagcggca gcaccctgca gagcggcgtg 2340
ccaagcagat tcagcggcag cggctccggc accgacttca ccctgaccat cagcagcctg 2400
cagcccgagg acttcgccac ctactactgc cagcagcaca acgagaaccc cctgaccttc 2460
gggcagggaa caaaggtgga gatcaagaga gcggccgcaa gaggttctca tcaccatcac 2520
catcactaa 2529

3-4 Sequences
3-4-1 Sequence Number [ID] 4
3-4-2 Molecule Type AA
3-4-3 Length 842
3-4-4 Features

Location/Qualifiers
REGION 1..842
note=Synthetic Construct
source 1..842
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-4-5 Residues MKKINEGLLD SKILSAFNTV IALLGSIVII VMNIMIIQNY TRSTDNQAVI KDALQGIQQQ 60

IKGLADKIGT EIGPKVSLID TSSTITIPAN IGLLGSKISQ STASINENVN EKCKFTLPPL 120
KIHECNISCP NPLPFREYRP QTEGVSNLVG LPNNICLQKT SNQILKPKLI SYTLPVVGQS 180
GTCITDPLLA MDEGYFAYSH LERIGSCSRG VSKQRIIGVG EVLDRGDEVP SLFMTNVWTP 240
PNPNTVYHCS AVYNNEFYYV LCAVSTVGDP ILNSTYWSGS LMMTRLAVKP KSNGGGYNQH 300
QLALRSIEKG RYDKVMPYGP SGIKQGDTLY FPAVGFLVRT EFKYNDSNCP ITKCQYSKPE 360
NCRLSMGIRP NSHYILRSGL LKYNLSDGEN PKVVFIEISD QRLSIGSPSK IYDSLGQPVF 420
YQASFSWDTM IKFGDVLTVN PLVVNWRNNT VISRPGQSQC PRFNTCPAIC AEGVYNDAFL 480

3-3-1

3-3-2

3-3-3 2529

3-3-4 Features

Location/Qualifiers

linker

source 1..2529

CDS 1..2529

3-3-5 Residues

ccatcaccat 300

420

480

tcctacaccc 540

600

660

cccaacccca
840

960

1020

1080

1200

1260

1320

1500

1560

aaccatcacc 1620

1680

1740

1800

acctacatcc 1920

1980

2100

2160

2340

2529

3-4

3-4-1

3-4-2

3-4-3

REGION 1..842

3-4-5 Residues
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IDRINWISAG VFLDSNATAA NPVFTVFKDN EILYRAQLAS EDTNAQKTIT NCFLLKNKIW 540
CISLVEIYDT GDNVIRPKLF AVKIPEQCTG GGGSGGGGSG GGGSAAQPAQ VQLVQSGAED 600
KKPGASVKVS CKASGFNIKD TYIHWVRQAP GQGLEWMGRI DPANDNTLYA SKFQGRVTIT 660
ADTSSNTAYM ELSSLRSEDT AVYYCGRGYG YYVFDHWGQG TTVTVSSGGG GSGGGGSGGG 720
GSDIVMTQSP SSLSASVGDR VTITCRTSRS ISQYLAWYQE KPGKAPKLLI YSGSTLQSGV 780
PSRFSGSGSG TDFTLTISSL QPEDFATYYC QQHNENPLTF GQGTKVEIKR AAARGSHHHH 840
HH 842

3-5 Sequences
3-5-1 Sequence Number [ID] 5
3-5-2 Molecule Type DNA
3-5-3 Length 2211
3-5-4 Features

Location/Qualifiers
misc_feature 1..2211
note=Truncated and mutated (E501A, W504A, Q530A, E533A) NiV G protein (GcDelta34) fused to
IL-7
source 1..2211
mol_type=other DNA
organism=synthetic construct
CDS 1..2211

NonEnglishQualifier Value
3-5-5 Residues atgaagaaga tcaacgaggg cctgctggac agcaagatcc tgagcgcctt caacaccgtg 60

atcgccctgc tgggcagcat cgtgatcatt gtgatgaaca tcatgatcat ccagaactac 120
accagaagca ccgacaacca ggccgtgatc aaggacgctc tccaggggat ccagcagcag 180
atcaagggcc tggccgacaa gatcggcacc gagatcggcc ccaaggtgtc cctgatcgac 240
accagcagca ccatcaccat ccccgccaac atcggcctgc tggggtccaa gatcagccag 300
agcaccgcca gcatcaacga gaacgtgaac gagaagtgca agttcaccct gccccccctg 360
aagatccacg agtgcaacat cagctgcccc aaccccctgc ccttccggga gtaccggccc 420
cagaccgagg gcgtgagcaa cctggtcggc ctgcccaaca acatctgcct gcagaaaacc 480
agcaaccaga tcctgaagcc caagctcatt tcctacaccc tgcccgtggt gggccagagc 540
ggcacctgca tcaccgaccc cctgctggcc atggacgagg gctacttcgc ctacagccac 600
ctggaacgga tcggcagctg cagcaggggc gtgtccaagc agcggatcat cggcgtgggc 660
gaggtgctgg accggggcga cgaggtgccc agcctgttca tgaccaacgt gtggaccccc 720
cccaacccca acaccgtgta ccactgcagc gccgtgtaca acaacgagtt ctactacgtg 780
ctgtgcgccg tgagcaccgt gggcgacccc atcctgaaca gcacctactg gtccggcagc 840
ctgatgatga cccggctggc cgtgaagcct aagagcaatg gcggcggata caaccagcac 900
cagctggccc tgcggagcat cgagaagggc agatacgaca aagtgatgcc ctacggcccc 960
agcggcatca agcagggcga cacactgtac ttccccgccg tgggcttcct ggtccggacc 1020
gagttcaagt acaacgacag caactgcccc atcaccaagt gccagtacag caagcccgag 1080
aactgcagac tgagcatggg catccggccc aacagccact acatcctgcg gagcggcctg 1140
ctgaagtaca acctgagcga cggcgagaac cccaaagtcg tctttattga gatcagcgac 1200
cagcggctgt ccatcggcag ccccagcaag atctacgaca gcctgggcca gcccgtgttc 1260
taccaggcca gcttcagctg ggacaccatg atcaagttcg gcgacgtgct gaccgtgaac 1320
cccctggtgg tgaactggcg gaacaatacc gtgatcagca gacccggcca gagccagtgc 1380
ccccggttca acacctgccc cgcgatctgc gcggagggcg tgtacaacga cgccttcctg 1440
atcgaccgga tcaactggat ctctgccggc gtgttcctgg actccaacgc gaccgccgcg 1500
aatcccgtgt tcaccgtgtt taaggacaac gagatcctgt accgggccca gctggccagc 1560
gaggacacca acgcccagaa aaccatcacc aactgctttc tgctgaagaa caagatctgg 1620
tgcatcagcc tggtggagat ctacgatacc ggcgacaacg tgatcaggcc caagctgttc 1680
gccgtgaaga tccccgagca gtgcaccggt atggccgatt gtgatattga aggtaaagat 1740
ggcaaacaat atgagagtgt tctaatggtc agcatcgatc aattattgga cagcatgaaa 1800
gaaattggta gcaattgcct gaataatgaa tttaactttt ttaaaagaca tatctgtgat 1860
gctaataagg aaggtatgtt tttattccgt gctgctcgca agttgaggca atttcttaaa 1920
atgaatagca ctggtgattt tgatctccac ttattaaaag tttcagaagg cacaacaata 1980
ctgttgaact gcactggcca ggttaaagga agaaaaccag ctgccctggg tgaagcccaa 2040
ccaacaaaga gtttggaaga aaataaatct ttaaaggaac agaaaaaact gaatgacttg 2100
tgtttcctaa agagactatt acaagagata aaaacttgtt ggaataaaat tttgatgggc 2160
actaaagaac acgcggccgc aagaggttct catcaccatc accatcacta a 2211

3-6 Sequences
3-6-1 Sequence Number [ID] 6
3-6-2 Molecule Type AA
3-6-3 Length 736
3-6-4 Features

Location/Qualifiers
REGION 1..736
note=Synthetic Construct
source 1..736
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-6-5 Residues MKKINEGLLD SKILSAFNTV IALLGSIVII VMNIMIIQNY TRSTDNQAVI KDALQGIQQQ 60

IKGLADKIGT EIGPKVSLID TSSTITIPAN IGLLGSKISQ STASINENVN EKCKFTLPPL 120
KIHECNISCP NPLPFREYRP QTEGVSNLVG LPNNICLQKT SNQILKPKLI SYTLPVVGQS 180
GTCITDPLLA MDEGYFAYSH LERIGSCSRG VSKQRIIGVG EVLDRGDEVP SLFMTNVWTP 240
PNPNTVYHCS AVYNNEFYYV LCAVSTVGDP ILNSTYWSGS LMMTRLAVKP KSNGGGYNQH 300
QLALRSIEKG RYDKVMPYGP SGIKQGDTLY FPAVGFLVRT EFKYNDSNCP ITKCQYSKPE 360
NCRLSMGIRP NSHYILRSGL LKYNLSDGEN PKVVFIEISD QRLSIGSPSK IYDSLGQPVF 420

IDRINWISAG VFLDSNATAA NPVFTVFKDN EILYRAQLAS EDTNAQKTIT NCFLLKNKIW 540

CISLVEIYDT GDNVIRPKLF AVKIPEQCTG GGGSGGGGSG GGGSAAQPAQ VQLVQSGAED 600

3-5

3-5-1

3-5-2

3-5-3

3-5-4 Features

3-5-5 Residues

360

r 900

1200

2211

3-6

3-6-1 6

3-6-2 AA
3-6-3 736

3-6-4 Features REGION 1..736

Location/Qualifiers

3-6-5 Residues
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YQASFSWDTM IKFGDVLTVN PLVVNWRNNT VISRPGQSQC PRFNTCPAIC AEGVYNDAFL 480
IDRINWISAG VFLDSNATAA NPVFTVFKDN EILYRAQLAS EDTNAQKTIT NCFLLKNKIW 540
CISLVEIYDT GDNVIRPKLF AVKIPEQCTG MADCDIEGKD GKQYESVLMV SIDQLLDSMK 600
EIGSNCLNNE FNFFKRHICD ANKEGMFLFR AARKLRQFLK MNSTGDFDLH LLKVSEGTTI 660
LLNCTGQVKG RKPAALGEAQ PTKSLEENKS LKEQKKLNDL CFLKRLLQEI KTCWNKILMG 720
TKEHAAARGS HHHHHH 736

3-7 Sequences
3-7-1 Sequence Number [ID] 7
3-7-2 Molecule Type DNA
3-7-3 Length 2229
3-7-4 Features

Location/Qualifiers
misc_feature 1..2229
note=Truncated and mutated (E501A, W504A, Q530A, E533A) NiV G protein (GcDelta34) fused to
a designed ankaryin repeat protein (DARPin) di rected against human EpCAM
source 1..2229
mol_type=other DNA
organism=synthetic construct
CDS 1..2229

NonEnglishQualifier Value
3-7-5 Residues atgaagaaga tcaacgaggg cctgctggac agcaagatcc tgagcgcctt caacaccgtg 60

atcgccctgc tgggcagcat cgtgatcatt gtgatgaaca tcatgatcat ccagaactac 120
accagaagca ccgacaacca ggccgtgatc aaggacgctc tccaggggat ccagcagcag 180
atcaagggcc tggccgacaa gatcggcacc gagatcggcc ccaaggtgtc cctgatcgac 240
accagcagca ccatcaccat ccccgccaac atcggcctgc tggggtccaa gatcagccag 300
agcaccgcca gcatcaacga gaacgtgaac gagaagtgca agttcaccct gccccccctg 360
aagatccacg agtgcaacat cagctgcccc aaccccctgc ccttccggga gtaccggccc 420
cagaccgagg gcgtgagcaa cctggtcggc ctgcccaaca acatctgcct gcagaaaacc 480
agcaaccaga tcctgaagcc caagctcatt tcctacaccc tgcccgtggt gggccagagc 540
ggcacctgca tcaccgaccc cctgctggcc atggacgagg gctacttcgc ctacagccac 600
ctggaacgga tcggcagctg cagcaggggc gtgtccaagc agcggatcat cggcgtgggc 660
gaggtgctgg accggggcga cgaggtgccc agcctgttca tgaccaacgt gtggaccccc 720
cccaacccca acaccgtgta ccactgcagc gccgtgtaca acaacgagtt ctactacgtg 780
ctgtgcgccg tgagcaccgt gggcgacccc atcctgaaca gcacctactg gtccggcagc 840
ctgatgatga cccggctggc cgtgaagcct aagagcaatg gcggcggata caaccagcac 900
cagctggccc tgcggagcat cgagaagggc agatacgaca aagtgatgcc ctacggcccc 960
agcggcatca agcagggcga cacactgtac ttccccgccg tgggcttcct ggtccggacc 1020
gagttcaagt acaacgacag caactgcccc atcaccaagt gccagtacag caagcccgag 1080
aactgcagac tgagcatggg catccggccc aacagccact acatcctgcg gagcggcctg 1140
ctgaagtaca acctgagcga cggcgagaac cccaaagtcg tctttattga gatcagcgac 1200
cagcggctgt ccatcggcag ccccagcaag atctacgaca gcctgggcca gcccgtgttc 1260
taccaggcca gcttcagctg ggacaccatg atcaagttcg gcgacgtgct gaccgtgaac 1320
cccctggtgg tgaactggcg gaacaatacc gtgatcagca gacccggcca gagccagtgc 1380
ccccggttca acacctgccc cgcgatctgc gcggagggcg tgtacaacga cgccttcctg 1440
atcgaccgga tcaactggat ctctgccggc gtgttcctgg actccaacgc gaccgccgcg 1500
aatcccgtgt tcaccgtgtt taaggacaac gagatcctgt accgggccca gctggccagc 1560
gaggacacca acgcccagaa aaccatcacc aactgctttc tgctgaagaa caagatctgg 1620
tgcatcagcc tggtggagat ctacgatacc ggcgacaacg tgatcaggcc caagctgttc 1680
gccgtgaaga tccccgagca gtgcaccggt gacctgggta agaaactgct ggaagctgct 1740
cgtgctggtc aggacgacga agttcgtatc ctgatggcta acggtgctga cgttaacgct 1800
aaggacgagt atggttctac tccgctgcac ctagctgcta ctcttggtca cctggaaatc 1860
gttgaagttc tgctgaagca cggtgctgac gttaacgctg atgacgctac tggtcttact 1920
ccgctgcacc tggctgcttg gaatggtcac ctggagatcg ttgaagttct gctgaagtac 1980
ggtgctgacg ttaacgctat ggactttgag ggttggactc cgctgcacct ggctgctcat 2040
tttggtcacc tggaaatcgt tgaagttctg ctgaagtacg gtgctgacgt taacgctcag 2100
gacaaattcg gtaagacccc gttcgaccta gcgatcgaca acggtaacga ggacattgct 2160
gaagtgctgc aaaaagcggc gaagcttaat gcggccgcaa gaggttctca tcaccatcac 2220
catcactaa 2229

3-8 Sequences
3-8-1 Sequence Number [ID] 8
3-8-2 Molecule Type AA
3-8-3 Length 742
3-8-4 Features

Location/Qualifiers
REGION 1..742
note=Synthetic Construct
source 1..742
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-8-5 Residues MKKINEGLLD SKILSAFNTV IALLGSIVII VMNIMIIQNY TRSTDNQAVI KDALQGIQQQ 60

IKGLADKIGT EIGPKVSLID TSSTITIPAN IGLLGSKISQ STASINENVN EKCKFTLPPL 120
KIHECNISCP NPLPFREYRP QTEGVSNLVG LPNNICLQKT SNQILKPKLI SYTLPVVGQS 180
GTCITDPLLA MDEGYFAYSH LERIGSCSRG VSKQRIIGVG EVLDRGDEVP SLFMTNVWTP 240
PNPNTVYHCS AVYNNEFYYV LCAVSTVGDP ILNSTYWSGS LMMTRLAVKP KSNGGGYNQH 300
QLALRSIEKG RYDKVMPYGP SGIKQGDTLY FPAVGFLVRT EFKYNDSNCP ITKCQYSKPE 360
NCRLSMGIRP NSHYILRSGL LKYNLSDGEN PKVVFIEISD QRLSIGSPSK IYDSLGQPVF 420

YQASFSWDTM IKFGDVLTVN PLVVNWRNNT VISRPGOSQC PRENTCPAIC AEGVYNDAFL 480

LLNCTGQVKG RKPAALGEAQ PTKSLEENKS LKEQKKLNDL CFLKRLLQEI KTCWNKILMG 720

TKEHAAARGS HHHHHH 736

3-7

7

3-7-5

ccttccggga 420

tcctacaccc 540

960

1140

1200

1440

1500

1680

catcactaa 2229

3-8

8

3-8-2 AA
3-8-3

3-8-4 REGION 1..742

source 1..742

3-8-5 Residues

PNPNTVYHCS AVYNNEFYYV LCAVSTVGDP ILNSTYWSGS LMMTRLAVKP KSNGGGYNQH 300
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YQASFSWDTM IKFGDVLTVN PLVVNWRNNT VISRPGQSQC PRFNTCPAIC AEGVYNDAFL 480
IDRINWISAG VFLDSNATAA NPVFTVFKDN EILYRAQLAS EDTNAQKTIT NCFLLKNKIW 540
CISLVEIYDT GDNVIRPKLF AVKIPEQCTG DLGKKLLEAA RAGQDDEVRI LMANGADVNA 600
KDEYGSTPLH LAATLGHLEI VEVLLKHGAD VNADDATGLT PLHLAAWNGH LEIVEVLLKY 660
GADVNAMDFE GWTPLHLAAH FGHLEIVEVL LKYGADVNAQ DKFGKTPFDL AIDNGNEDIA 720
EVLQKAAKLN AAARGSHHHH HH 742

3-9 Sequences
3-9-1 Sequence Number [ID] 9
3-9-2 Molecule Type AA
3-9-3 Length 602
3-9-4 Features

Location/Qualifiers
source 1..602
mol_type=protein
organism=Nipah henipavirus

NonEnglishQualifier Value
3-9-5 Residues MPAENKKVRF ENTTSDKGKI PSKVIKSYYG TMDIKKINEG LLDSKILSAF NTVIALLGSI 60

VIIVMNIMII QNYTRSTDNQ AVIKDALQGI QQQIKGLADK IGTEIGPKVS LIDTSSTITI 120
PANIGLLGSK ISQSTASINE NVNEKCKFTL PPLKIHECNI SCPNPLPFRE YRPQTEGVSN 180
LVGLPNNICL QKTSNQILKP KLISYTLPVV GQSGTCITDP LLAMDEGYFA YSHLERIGSC 240
SRGVSKQRII GVGEVLDRGD EVPSLFMTNV WTPPNPNTVY HCSAVYNNEF YYVLCAVSTV 300
GDPILNSTYW SGSLMMTRLA VKPKSNGGGY NQHQLALRSI EKGRYDKVMP YGPSGIKQGD 360
TLYFPAVGFL VRTEFKYNDS NCPITKCQYS KPENCRLSMG IRPNSHYILR SGLLKYNLSD 420
GENPKVVFIE ISDQRLSIGS PSKIYDSLGQ PVFYQASFSW DTMIKFGDVL TVNPLVVNWR 480
NNTVISRPGQ SQCPRFNTCP EICWEGVYND AFLIDRINWI SAGVFLDSNQ TAENPVFTVF 540
KDNEILYRAQ LASEDTNAQK TITNCFLLKN KIWCISLVEI YDTGDNVIRP KLFAVKIPEQ 600
CT 602

3-10 Sequences
3-10-1 Sequence Number [ID] 10
3-10-2 Molecule Type AA
3-10-3 Length 617
3-10-4 Features

Location/Qualifiers
source 1..617
mol_type=protein
organism=Measles morbillivirus

NonEnglishQualifier Value
3-10-5 Residues MSPQRDRINA FYKDNPHPKG SRIVINREHL MIDRPYVLLA VLFVMFLSLI GLLAIAGIRL 60

HRAAIYTAEI HKSLSTNLDV TNSIEHQVKD VLTPLFKIIG DEVGLRTPQR FTDLVKFISD 120
KIKFLNPDRE YDFRDLTWCI NPPERIKLDY DQYCADVAAE ELMNALVNST LLETRTTNQF 180
LAVSKGNCSG PTTIRGQFSN MSLSLLDLYL GRGYNVSSIV TMTSQGMYGG TYLVEKPNLS 240
SKRSELSQLS MYRVFEVGVI RNPGLGAPVF HMTNYLEQPV SNDLSNCMVA LGELKLAALC 300
HGEDSITIPY QGSGKGVSFQ LVKLGVWKSP TDMQSWVPLS TDDPVIDRLY LSSHRGVIAD 360
NQAKWAVPTT RTDDKLRMET CFQQACKGKI QALCENPEWA PLKDNRIPSY GVLSVDLSLT 420
VELKIKIASG FGPLITHGSG MDLYKSNHNN VYWLTIPPMK NLALGVINTL EWIPRFKVSP 480
YLFTVPIKEA GGDCHAPTYL PAEVDGDVKL SSNLVILPGQ DLQYVLATYD TSRVEHAVVY 540
YVYSPSRSFS YFYPFRLPIK GVPIELQVEC FTWDQKLWCR HFCVLADSES GGHITHSGMV 600
GMGVSCTVTR EDGTNRR 617

3-11 Sequences
3-11-1 Sequence Number [ID] 11
3-11-2 Molecule Type AA
3-11-3 Length 546
3-11-4 Features

Location/Qualifiers
source 1..546
mol_type=protein
organism=Nipah henipavirus

NonEnglishQualifier Value
3-11-5 Residues MVVILDKRCY CNLLILILMI SECSVGILHY EKLSKIGLVK GVTRKYKIKS NPLTKDIVIK 60

MIPNVSNMSQ CTGSVMENYK TRLNGILTPI KGALEIYKNN THDLVGDVRL AGVIMAGVAI 120
GIATAAQITA GVALYEAMKN ADNINKLKSS IESTNEAVVK LQETAEKTVY VLTALQDYIN 180
TNLVPTIDKI SCKQTELSLD LALSKYLSDL LFVFGPNLQD PVSNSMTIQA ISQAFGGNYE 240
TLLRTLGYAT EDFDDLLESD SITGQIIYVD LSSYYIIVRV YFPILTEIQQ AYIQELLPVS 300
FNNDNSEWIS IVPNFILVRN TLISNIEIGF CLITKRSVIC NQDYATPMTN NMRECLTGST 360
EKCPRELVVS SHVPRFALSN GVLFANCISV TCQCQTTGRA ISQSGEQTLL MIDNTTCPTA 420
VLGNVIISLG KYLGSVNYNS EGIAIGPPVF TDKVDISSQI SSMNQSLQQS KDYIKEAQRL 480
LDTVNPSLIS MLSMIILYVL SIASLCIGLI TFISFIIVEK KRNTYSRLED RRVRPTSSGD 540
LYYIGT 546

3-12 Sequences
3-12-1 Sequence Number [ID] 12
3-12-2 Molecule Type AA
3-12-3 Length 553
3-12-4 Features

Location/Qualifiers
source 1..553
mol_type=protein
organism=Measles morbillivirus

NonEnglishQualifier Value
3-12-5 Residues MSIMGLKVNV SAIFMAVLLT LQTPTGQIHW GNLSKIGVVG IGSASYKVMT RSSHQSLVIK 60

LMPNITLLNN CTRVEIAEYR RLLRTVLEPI RDALNAMTQN IRPVQSVASS RRHKRFAGVV 120

YQASFSWDTM IKFGDVLTVN PLVVNWRNNT VISRPGOSQC PRENTCPAIC AEGVYNDAFL 480

GADVNAMDFE GWTPLHLAAH FGHLEIVEVL LKYGADVNAQ DKFGKTPFDL AIDNGNEDIA 720

742

3-9

3-9-1 9

3-9-2 AA
3-9-3 602

3-9-4 Features source 1..602

Location/Qualifiers

3-9-5 Residues MPAENKKVRF ENTTSDKGKI PSKVIKSYYG TMDIKKINEG LLDSKILSAF NTVIALLGSI 60

SRGVSKQRII GVGEVLDRGD EVPSLFMTNV WTPPNPNTVY HCSAVYNNEF YYVLCAVSTV 300

3-10

3-10-1

3-10-2

3-10-3

3-10-4 Features

Location/Qualifiers

3-10-5 Residues

3-11

3-11-1

3-11-2

3-11-4

Location/Qualifiers

3-11-5

TNLVPTIDKI SCKQTELSLD LALSKYLSDL LFVFGPNLQD PVSNSMTIQA ISQAFGGNYE 240

VLGNVIISLG KYLGSVNYNS EGIAIGPPVF TDKVDISSQI SSMNQSLQQS KDYIKEAQRL 480

546

3-12

3-12-1

3-12-2

3-12-3 553

Location/Qualifiers

3-12-5 Residues
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LAGAALGVAT AAQITAGIAL HQSMLNSQAI DNLRASLETT NQAIEAIRQA GQEMILAVQG 180
VQDYINNELI PSMNQLSCDL IGQKLGLKLL RYYTEILSLF GPSLRDPISA EISIQALSYA 240
LGGDINKVLE KLGYSGGDLL GILESRGIKA RITHVDTESY FIVLSIAYPT LSEIKGVIVH 300
RLEGVSYNIG SQEWYTTVPK YVATQGYLIS NFDESSCTFM PEGTVCSQNA LYPMSPLLQE 360
CLRGSTKSCA RTLVSGSFGN RFILSQGNLI ANCASILCKC YTTGTIINQD PDKILTYIAA 420
DHCPVVEVNG VTIQVGSRRY PDAVYLHRID LGPPISLERL DVGTNLGNAI AKLEDAKELL 480
ESSDQILRSM KGLSSTSIVY ILIAVCLGGL IGIPALICCC RGRCNKKGEQ VGMSRPGLKP 540
DLTGTSKSYV RSL 553

3-13 Sequences
3-13-1 Sequence Number [ID] 13
3-13-2 Molecule Type DNA
3-13-3 Length 2328
3-13-4 Features

Location/Qualifiers
misc_feature 1..2328
note=Truncated and mutated (Y481A, R533A, S548L, F549S) MeV H protein (Hcdelta15) fused to
IL-17
source 1..2328
mol_type=other DNA
organism=synthetic construct
CDS 1..2328

NonEnglishQualifier Value
3-13-5 Residues atgcatccca agggaagtag gatagtcatt aacagagaac atcttatgat tgatagacct 60

tatgttttgc tggctgttct gtttgtcatg tttctgagct tgatcgggtt gctagccatt 120
gcaggcatta gacttcatcg ggcagccatc tacaccgcag agatccataa aagcctcagc 180
accaatctag atgtaactaa ctcaatcgag catcaggtca aggacgtgct gacaccactc 240
ttcaaaatca tcggtgatga agtgggcctg aggacacctc agagattcac tgacctagtg 300
aaattcatct ctgacaagat taaattcctt aatccggata gggagtacga cttcagagat 360
ctcacttggt gtatcaaccc gccagagaga atcaaattgg attatgatca atactgtgca 420
gatgtggctg ctgaagagct catgaatgca ttggtgaact caactctact ggagaccaga 480
acaaccaatc agttcctagc tgtctcaaag ggaaactgct cagggcccac tacaatcaga 540
ggtcaattct caaacatgtc gctgtccctg ttagacttgt atttaggtcg aggttacaat 600
gtgtcatcta tagtcactat gacatcccag ggaatgtatg ggggaactta cctagtggaa 660
aagcctaatc tgagcagcaa aaggtcagag ttgtcacaac tgagcatgta ccgagtgttt 720
gaagtaggtg ttatcagaaa tccgggtttg ggggctccgg tgttccatat gacaaactat 780
cttgagcaac cagtcagtaa tgatctcagc aactgtatgg tggctttggg ggagctcaaa 840
ctcgcagccc tttgtcacgg ggaagattct atcacaattc cctatcaggg atcagggaaa 900
ggtgtcagct tccagctcgt caagctaggt gtctggaaat ccccaaccga catgcaatcc 960
tgggtcccct tatcaacgga tgatccagtg atagacaggc tttacctctc atctcacaga 1020
ggtgttatcg ctgacaatca agcaaaatgg gctgtcccga caacacgaac agatgacaag 1080
ttgcgaatgg agacatgctt ccaacaggcg tgtaagggta aaatccaagc actctgcgag 1140
aatcccgagt gggcaccatt gaaggataac aggattcctt catacggggt cttgtctgtt 1200
gatctgagtc tgacagttga gcttaaaatc aaaattgctt cgggattcgg gccattgatc 1260
acacacggtt cagggatgga cctatacaaa tccaaccaca acaatgtgta ttggctgact 1320
atcccgccaa tgaagaacct agccttaggt gtaatcaaca cattggagtg gataccgaga 1380
ttcaaggtta gtcccgcgct cttcaatgtc ccaattaagg aagcaggcga agactgccat 1440
gccccaacat acctacctgc ggaggtggat ggtgatgtca aactcagttc caatctggtg 1500
attctacctg gtcaagatct ccaatatgtt ttggcaacct acgatacttc cgcggttgaa 1560
catgctgtgg tttattacgt ttacagccca agccgctcat tttcttactt ttatcctttt 1620
aggttgccta taaagggggt ccccatcgaa ttacaagtgg aatgcttcac atgggaccaa 1680
aaactctggt gccgtcactt ctgtgtgctt gcggactcag aatctggtgg acatatcact 1740
cactctggga tggagggcat gggagtcagc tgcacagtca cccgggaaga tggaaccaat 1800
atcgagggaa gggcggccca gccggccatg gccgattgtg atattgaagg taaagatggc 1860
aaacaatatg agagtgttct aatggtcagc atcgatcaat tattggacag catgaaagaa 1920
attggtagca attgcctgaa taatgaattt aactttttta aaagacatat ctgtgatgct 1980
aataaggaag gtatgttttt attccgtgct gctcgcaagt tgaggcaatt tcttaaaatg 2040
aatagcactg gtgattttga tctccactta ttaaaagttt cagaaggcac aacaatactg 2100
ttgaactgca ctggccaggt taaaggaaga aaaccagctg ccctgggtga agcccaacca 2160
acaaagagtt tggaagaaaa taaatcttta aaggaacaga aaaaactgaa tgacttgtgt 2220
ttcctaaaga gactattaca agagataaaa acttgttgga ataaaatttt gatgggcact 2280
aaagaacacg cggccgcaag aggatcgcat caccatcacc atcactga 2328

3-14 Sequences
3-14-1 Sequence Number [ID] 14
3-14-2 Molecule Type AA
3-14-3 Length 775
3-14-4 Features

Location/Qualifiers
REGION 1..775
note=Synthetic Construct
source 1..775
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-14-5 Residues MHPKGSRIVI NREHLMIDRP YVLLAVLFVM FLSLIGLLAI AGIRLHRAAI YTAEIHKSLS 60

TNLDVTNSIE HQVKDVLTPL FKIIGDEVGL RTPQRFTDLV KFISDKIKFL NPDREYDFRD 120
LTWCINPPER IKLDYDQYCA DVAAEELMNA LVNSTLLETR TTNQFLAVSK GNCSGPTTIR 180
GQFSNMSLSL LDLYLGRGYN VSSIVTMTSQ GMYGGTYLVE KPNLSSKRSE LSQLSMYRVF 240

LAGAALGVAT AAQITAGIAL HQSMLNSQAI DNLRASLETT NQAIEAIRQA GOEMILAVOG 180

LGGDINKVLE KLGYSGGDLL GILESRGIKA RITHVDTESY FIVLSIAYPT LSEIKGVIVH 300

CLRGSTKSCA RTLVSGSFGN RFILSQGNLI ANCASILCKC YTTGTIINQD PDKILTYIAA 420

DLTGTSKSYV RSL 553

3-13-4

Location/Qualifiers

IL-17

3-13-5 Residues

3-14

3-14-1

3-14-2

3-14-3 775

3-14-4 Features

Location/Qualifiers

source 1..775

3-14-5 Residues MHPKGSRIVI NREHLMIDRP YVLLAVLFVM FLSLIGLLAI AGIRLHRAAI YTAEIHKSLS 60
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EVGVIRNPGL GAPVFHMTNY LEQPVSNDLS NCMVALGELK LAALCHGEDS ITIPYQGSGK 300
GVSFQLVKLG VWKSPTDMQS WVPLSTDDPV IDRLYLSSHR GVIADNQAKW AVPTTRTDDK 360
LRMETCFQQA CKGKIQALCE NPEWAPLKDN RIPSYGVLSV DLSLTVELKI KIASGFGPLI 420
THGSGMDLYK SNHNNVYWLT IPPMKNLALG VINTLEWIPR FKVSPALFNV PIKEAGEDCH 480
APTYLPAEVD GDVKLSSNLV ILPGQDLQYV LATYDTSAVE HAVVYYVYSP SRSFSYFYPF 540
RLPIKGVPIE LQVECFTWDQ KLWCRHFCVL ADSESGGHIT HSGMEGMGVS CTVTREDGTN 600
IEGRAAQPAM ADCDIEGKDG KQYESVLMVS IDQLLDSMKE IGSNCLNNEF NFFKRHICDA 660
NKEGMFLFRA ARKLRQFLKM NSTGDFDLHL LKVSEGTTIL LNCTGQVKGR KPAALGEAQP 720
TKSLEENKSL KEQKKLNDLC FLKRLLQEIK TCWNKILMGT KEHAAARGSH HHHHH 775

3-15 Sequences
3-15-1 Sequence Number [ID] 15
3-15-2 Molecule Type AA
3-15-3 Length 523
3-15-4 Features

Location/Qualifiers
REGION 1..523
note=Truncated MeV fusion glycoprotein (FcDelta30)
source 1..523
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-15-5 Residues MSIMGLKVNV SAIFMAVLLT LQTPTGQIHW GNLSKIGVVG IGSASYKVMT RSSHQSLVIK 60

LMPNITLLNN CTRVEIAEYR RLLRTVLEPI RDALNAMTQN IRPVQSVASS RRHKRFAGVV 120
LAGAALGVAT AAQITAGIAL HQSMLNSQAI DNLRASLETT NQAIEAIRQA GQEMILAVQG 180
VQDYINNELI PSMNQLSCDL IGQKLGLKLL RYYTEILSLF GPSLRDPISA EISIQALSYA 240
LGGDINKVLE KLGYSGGDLL GILESRGIKA RITHVDTESY FIVLSIAYPT LSEIKGVIVH 300
RLEGVSYNIG SQEWYTTVPK YVATQGYLIS NFDESSCTFM PEGTVCSQNA LYPMSPLLQE 360
CLRGSTKSCA RTLVSGSFGN RFILSQGNLI ANCASILCKC YTTGTIINQD PDKILTYIAA 420
DHCPVVEVNG VTIQVGSRRY PDAVYLHRID LGPPISLERL DVGTNLGNAI AKLEDAKELL 480
ESSDQILRSM KGLSSTSIVY ILIAVCLGGL IGIPALICCC RGR 523

3-16 Sequences
3-16-1 Sequence Number [ID] 16
3-16-2 Molecule Type AA
3-16-3 Length 524
3-16-4 Features

Location/Qualifiers
REGION 1..524
note=Truncated NiV fusion glycoprotein (FcDelta22)
source 1..524
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-16-5 Residues MVVILDKRCY CNLLILILMI SECSVGILHY EKLSKIGLVK GVTRKYKIKS NPLTKDIVIK 60

MIPNVSNMSQ CTGSVMENYK TRLNGILTPI KGALEIYKNN THDLVGDVRL AGVIMAGVAI 120
GIATAAQITA GVALYEAMKN ADNINKLKSS IESTNEAVVK LQETAEKTVY VLTALQDYIN 180
TNLVPTIDKI SCKQTELSLD LALSKYLSDL LFVFGPNLQD PVSNSMTIQA ISQAFGGNYE 240
TLLRTLGYAT EDFDDLLESD SITGQIIYVD LSSYYIIVRV YFPILTEIQQ AYIQELLPVS 300
FNNDNSEWIS IVPNFILVRN TLISNIEIGF CLITKRSVIC NQDYATPMTN NMRECLTGST 360
EKCPRELVVS SHVPRFALSN GVLFANCISV TCQCQTTGRA ISQSGEQTLL MIDNTTCPTA 420
VLGNVIISLG KYLGSVNYNS EGIAIGPPVF TDKVDISSQI SSMNQSLQQS KDYIKEAQRL 480
LDTVNPSLIS MLSMIILYVL SIASLCIGLI TFISFIIVEK KRNT 524

EVGVIRNPGL GAPVFHMTNY LEQPVSNDLS NCMVALGELK LAALCHGEDS ITIPYQGSGK 300

APTYLPAEVD GDVKLSSNLV ILPGQDLQYV LATYDTSAVE HAVVYYVYSP SRSFSYFYPF 540

3-15

3-15-1 15

3-15-2 AA
3-15-3 523

3-15-4 Features REGION 1..523
Location/Qualifiers

source 1..523

3-15-5 Residues

3-16

3-16-1 16

3-16-2

3-16-3

3-16-4 Features

Location/Qualifiers

3-16-5 Residues

VLGNVIISLG KYLGSVNYNS EGIAIGPPVF TDKVDISSQI SSMNQSLQQS KDYIKEAQRL 480

LDTVNPSLIS MLSMIILYVL SIASLCIGLI TFISFIIVEK KRNT 524
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