
(12) STANDARD PATENT APPLICATION
(19) AUSTRALIAN PATENT OFFICE

(11) Application No. AU 2026201911 A1

(54) Title
METHOD OF PURIFYING ALBUMIN-FUSION PROTEINS

(51) International Patent Classification(s)
C07K 14/765 (2006.01) C07K 1/18 (2006.01)
C07K 1/14 (2006.01) C07K 1/22 (2006.01)
C07K 1/16 (2006.01) C07K 1/36 (2006.01)

(21) Application No: 2026201911 (22) Date of Filing: 2026.03.13

(43) Publication Date: 2026.04.02
(43) Publication Journal Date: 2026.04.02

(62) Divisional of:
2023204271

(71) Applicant(s)
MedImmune, LLC

(72) Inventor(s)
Pabst, Timothy;Fonseca, Mariko;Thompson, Christopher;Hunter, Alan;Wang,
Xiangyang;Tie, Liu;Li, Yiming

(74) Agent / Attorney
PHILLIPS ORMONDE FITZPATRICK, PO Box 24171, Melbourne, VIC, 3001, AU

  



 

ABSTRACT 

 The present invention relates to a method of purifying albumin-fusion proteins to 

reduce the level of oxidation of susceptible amino acid residues.  The method comprises an 

affinity matrix chromatography step and an anion exchange chromatography step.  The purified 

albumin-fusion proteins have low levels of oxidation and retain their enhanced half-life in vivo 

and its bioactivity.  In some embodiments, the albumin-fusion protein comprises a scaffold, 

such as human Tenascin C scaffold.  Compositions comprising the albumin-fusion protein are 

further disclosed. 
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further disclosed.
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METHOD OF PURIFYING ALBUMIN-FUSION PROTEINS 

[0001] This application is a divisional application from Australian Patent Application No. 

2023204271, which is in turn a divisional application from Australian Patent Application No. 

2021200423, which is in turn a divisional application from Australian Patent Application No. 

2016228806, the entire disclosures of which are incorporated herein by reference. 

REFERENCE TO SEQUENCE LISTING 

[0001a] This application incorporates by reference a Sequence Listing submitted with the 

application via EFS-Web as a text file entitled “CD40L-300P1_SL.TXT” created on March 12, 

2015 and having a size of 228 kilobytes. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates in general to a method of purifying albumin-fusion 

proteins having low levels of oxidation of the tryptophan and/or methionine residues of the 

protein.  The low levels of oxidation of these residues allow the purified albumin-fusion protein 

to retain its relative potency and bioactivity.  The albumin-fusion protein may include scaffolds, 

such as those derived from the third fibronectin type III domain of human Tenascin C useful, 

for example.  The invention relates to the methods of purifying the abumin-fusion proteins, the 

purified proteins obtained from the method, and compositions comprising the purified albumin-

fusion protein. 

Background 

[0003] The use of proteins as potential therapeutic drugs has seen increased interest in recent 

years.  One disadvantage of protein drugs is they tend to have a short half-life in vivo.  To 

overcome this challenge, proteins and peptides can be conjugated or fused with other 

molecules.  One option to extended half-life is through PEGylation, a process by which 

poly(ethylene glycol), or PEG, is covalently attached to a protein through a number of available 

chemistries.  In additional to half-life extension, PEGylation may also reduce immunogenicity, 

likely due to shielding of the protein surface by the inert PEG chains(s).  The disadvantage of 

PEGylation is that it requires a conjugation reaction step and often an additional purification 

step to remove unreacted PEG chains.  Despite these challenges, PEGylation technology has 

been successfully employed in several commercial biopharmaceutical drugs. 

METHOD OF PURIFYING ALBUMIN-FUSION PROTEINS

BACKGROUND OF THE INVENTION
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Fc-fusions, transferrin-fusions, and albumin-fusions. All of the proteins are found in human

plasma at high levels, mitigating the impact of increased levels due to the drug.

thus there similar physiochemical characteristics between various fusion proteins. For a

[0006] The present invention relates to a method of purifying albumin-fusion proteins.

albumin-fusion protein is eluted from the affinity matrix by applying an elution buffer

[0009] In further aspects the disclosure herein relates to a method of reducing oxidation of

tryptophan and/or methionine during purification in an albumin-fusion protein, the method

comprising subjecting a composition comprising the albumin-fusion protein to the following

purification processes: (a) an affinity matrix; (b) an anion exchange matrix, wherein the affinity

matrix is washed with a wash buffer comprising: (1) about 2% to about 20% polyol, wherein
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surfactant; (5) about 0.05 M to about 1.0 M urea; or (6) about 0.02 M to about 0.5 M

nicotinamide.

[0010] In additional aspects the disclosure herein relates to a method of obtaining a

composition comprising albumin-fusion protein essentially free of oxidized tryptophan

residues, the method comprising subjecting a composition comprising oxidized tryptophan

oxidized tryptophan albumin-fusion protein are eluted from the hydrophobic interaction matrix

at different times, thereby separating the oxidized tryptophan albumin-fusion protein from the

non-oxidized tryptophan albumin-fusion protein.

fusion protein essentially free from oxidation of tryptophan/methionine residues, the process

comprising subjecting a composition comprising an albumin-fusion protein to the following

chromatography process; and (c) a hydrophobic interaction matrix chromatography process,

wherein an elution buffer comprising octanoate is applied to the affinity matrix, and wherein

oxidized tryptophan albumin-fusion protein and non-oxidized tryptophan albumin-fusion

protein are eluted from the hydrophobic interaction matrix at different times, thereby separating

the oxidized tryptophan albumin-fusion protein from the non-oxidized tryptophan albumin-

fusion protein.

[0012] In further aspects the disclosure herein relates to a method of purifying an albumin-

fusion protein, the method comprising subjecting a composition comprising an albumin-fusion

processes: (a) an affinity matrix, wherein an elution buffer comprising octanoate is applied to

chloride, sodium bromide, potassium bromide and lithium bromide; (3) about 0.02 M to about

0.2 M sodium sulfate; (4) about 0.01% to about 1% nonionic surfactant; (5) about 0.05 M to

about 1.0 M urea; or (6) about 0.02 M to about 0.5 M nicotinamide, wherein the resulting

purified albumin-fusion protein is essentially free of oxidized tryptophan residues.
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eluant; (e) applying the second eluant to an anion exchange membrane;

passing the albumin-fusion protein through an anion exchange membrane to obtain a flow

[0014] The disclosure herein also relates to an albumin-fusion protein composition obtained

protein, wherein the composition has less than 20 ng/mg host cell protein, and wherein less

protein, wherein the composition has less than 5x10-3 ng/mg DNA and wherein the albumin-

[0019] The disclosure herein further relates to a composition comprising an albumin-fusion

protein of SEQ ID NO: 134, 135, 201, 202, 203, 204, 205, 206, 207 or 208, wherein the

composition has less than 20 ng/mg host cell protein, and wherein the tryptophan at position

46, 151 or both is not oxidized.

[0020] The disclosure herein also relates to a pharmaceutically acceptable formulation
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BRIEF DESCRIPTION OF THE DRAWINGS

[0021] For the purpose of illustrating the invention, there are depicted in the drawings certain

embodiments of the invention. However, the invention is not limited to the precise

arrangements and instrumentalities of the embodiments depicted in the drawings.

chromatography for rHSA operated at 300 cm/h.

[0024] Figure 3 depicts a flow chart of one embodiment of the albumin-fusion purification

process.

chromatography for albumin-fusion protein #1 (AFP-1) operated at 300 cm/h.

[0026] Figure 5 depicts a representative Capto Q chromatogram for AFP-1 operated at 300

[0027] Figure 6 depicts a representative Mustang Q membrane chromatogram operated at 10

MV/hr.

[0028] Figure 7 depicts a representative Toyopearl PPG-600M chromatogram operated in

band-and-elute mode at 130 cm/hr.

[0029] Figure 8A-8B depict a Cibacron blue dye chromatography of an albumin-fusion protein

with (A) 25mM octanoate and (B) 2M NaCl elution buffer.

[0030] Figure 9A-9B depict the step yield (Figure 7A) and DNA log reduction values (LRV)

(Figure 7B) as a function of pH and NaCl concentration for Mustang Q membrane

[0031] Figure 10 depicts the relative potency of an albumin-fusion protein as a function of

HPLC.

[0033] Figure 12 shows representative HIC chromatograms for AFP-1, including Capto

MMC, Butyl-S Fast Flow, Toyopearl PPG-600M, and Toyopearl Phenyl-650M.
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[0034] Figure 14 shows the relative potency of purified albumin-fusion protein as a function

of HIC-HPLC early species content in HIC fractions taken during Butyl-S Fast Flow () or

Definitions

[0035] Before describing the present invention in detail, it is to be understood that this

noted that, as used in this specification and the appended claims, the singular forms "a", "an"

(or "an"), as well as the terms "one or more," and "at least one" can be used interchangeably

herein.

of the two specified features or components with or without the other. Thus, the term "and/or"

or C; A or C; A or B; B or C; A and C; A and B; B and C; A (alone); B (alone); and C (alone).

[0037] Unless defined otherwise, all technical and scientific terms used herein have the same

Academic Press; and the Oxford Dictionary Of Biochemistry And Molecular Biology, Revised,

2000, Oxford University Press, provide one of skill with a general dictionary of many of the

terms used in this invention.

[0038] Units, prefixes, and symbols are denoted in their Système International de Unites (SI)

accepted form. Numeric ranges are inclusive of the numbers defining the range. Unless

otherwise indicated, amino acid sequences are written left to right in amino to carboxy

orientation. The headings provided herein are not limitations of the various aspects or
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"consisting essentially of" are also provided.

[0040] Amino acids are referred to herein by either their commonly known three letter symbols

or by the one-letter symbols recommended by the IUPAC-IUB Biochemical Nomenclature

Commission. Nucleotides, likewise, are referred to by their commonly accepted single-letter

a scaffold of the invention. Epitopes usually consist of chemically active surface groupings of

structural characteristics, as well as specific charge characteristics. Conformational and non-

[0042] The terms "fibronectin type III (FnIII) domain," "FnIII domain" and "FnIII scaffold"

beta strands which are distributed between two beta sheets, which themselves pack against each

other to form the core of the protein, and further containing solvent exposed loops which

connect the beta strands to each other. There are at least three such loops at each edge of the

designated A, B, C, D, E, F, and G linked to six loop regions designated AB, BC, CD, DE, EF,

and FG, wherein a loop region connects each beta strand.

[0043] The term "Tn3 scaffold" used herein, refers to molecules comprising at least one FnIII

F beta strands (SEQ ID NO: 17) are not substituted.

[0044] The term "parent Tn3" as used herein refers to an FnIII scaffold comprising SEQ ID

NO: 3, i.e., a thermally stabilized cysteine-engineered Fnlll scaffold derived from the 3rd FnIII

domain of human tenascin C.

7

20
26

20
19

11
   

   
13

 M
ar

 2
02

6

w
o
 
2
0
1
6
/
1
4
5
3
0
7

P
C
T
/
U
S
2
0
1
6
/
0
2
2
0
0
3

1
3
 
M
a
r
 
2
0
2
6

2
0
2
6
2
0
1
9
1
1

d
o
m
a
i
n
 
o
f
 
h
u
m
a
n
 
t
e
n
a
s
c
i
n
 
C
.

7



WO 2016/145307 PCT/US2016/022003

[0045] The terms "multimer" or "multimeric scaffold" refer to a molecule that comprises at

least two FnIII scaffolds in association. The scaffolds forming a multimeric scaffold can be

derived from a "parent Tn3" wherein the Tn3 monomer specifically binds to CD40L or a

fragment thereof, e.g., a soluble form of CD40L.

occurring or modified deoxyribonucleotides.

protein or fragment joined to (ii) a second, different protein (i.e., a "heterologous" protein).

Within the scope of the present invention, albumin (HSA, a variant HSA, or fragment HSA) is

Table 1: Sequences and SEQ ID NOs of components of "parent Tn3"

SEQ
Name/Brief Description Sequence

ID NO

Tn3 3

(cys residues of disulfide bond are

underlined)

3 FnIII of tenascin C, AB loop (Tn3) KDVTDTT 4

3 FnIII of tenascin C, BC loop (Tn3) FKPLAEIDG 5

3rd FnIII of tenascin C, CD loop (Tn3) KDVPGDR 6

3 FnIII of tenascin C, DE loop (Tn3) TEDENQ 7

3rd FnIII of tenascin C, EF loop (Tn3) GNLKPDTE 8

3rd FnIII of tenascin C, FG loop (Tn3)
RRGDMSSNPA 9

3 FnIII of tenascin C, beta strand A (Tn3) RLDAPSQIEV 10

3rd FnIII of tenascin C, beta strand A (Tn3) IEV 11

12
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CELTYGI 14

3 FnIII of tenascin C, beta strand D (Tn3) TTIDL 15

3rd FnIII of tenascin C, beta strand E (Tn3) YSI 16

3rd FnIII of tenascin C, beta strand F (Tn3) YEVSLIC 17

3rd FnIII of tenascin C, beta strand G (Tn3) KETFTT 18

domain. Exemplary heterologous moieties include proteins, peptides, protein domains, linkers,

any other compositions which might provide an activity that is not inherent in the FnIII domain

serum albumin (HSA) or an FcRn binding portion thereof, a domain or fragment of an antibody

or a CH3 domain), a single chain antibody, a domain antibody, an albumin binding domain, an

IgG molecule, an enzyme, a ligand, a receptor, a binding peptide, a non-FnIII scaffold, an

epitope tag, a recombinant polypeptide polymer, a cytokine, and the like.

between modules in a scaffold, or it can also be a molecule with additional function (i.e., a

"functional moiety"). A molecule included in the definition of "heterologous moiety" can also

function as a linker.

creation of a recognition motif for another molecule, or to provide necessary structural

family and within related protein superfamilies, protein domains can be evolutionarily
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encoded by a living organism.

amino acid constituents in a polypeptide in an amino-terminal to carboxyl-terminal direction

in which residues that neighbor each other in the representation are contiguous in the primary

structure of the polypeptide.

[0055] The term "nucleic acid" refers to any two or more covalently bonded nucleotides or

nucleotide analogs or derivatives. As used herein, this term includes, without limitation, DNA,

RNA, and PNA. "Nucleic acid" and "polynucleotide" are used interchangeably herein.

[0056] The term "polynucleotide" is intended to encompass a singular nucleic acid as well as

plural nucleic acids, and refers to an isolated nucleic acid molecule or construct, e.g., messenger

RNA (mRNA) or plasmid DNA (pDNA). The term "isolated" nucleic acid or polynucleotide

refers to a nucleic acid molecule, DNA or RNA that has been removed from its native

environment. For example, a recombinant polynucleotide encoding, e.g., a scaffold of the

invention contained in a vector is considered isolated for the purposes of the present invention.

Further examples of an isolated polynucleotide include recombinant polynucleotides

maintained in heterologous host cells or purified (partially or substantially) polynucleotides in

solution. Isolated RNA molecules include in vivo or in vitro RNA transcripts of

polynucleotides of the present invention. Isolated polynucleotides or nucleic acids according

to the present invention further include such molecules produced synthetically. In addition, a

polynucleotide or a nucleic acid can be or can include a regulatory element such as a promoter,

ribosome binding site, or a transcription terminator.

[0057] The term "pharmaceutically acceptable" refers to a compound or protein that can be

administered to an animal (for example, a mammal) without significant adverse medical

consequences.

[0058] The term "physiologically acceptable carrier" refers to a carrier which does not have a

significant detrimental impact on the treated host and which retains the therapeutic properties

of the compound with which it is administered. One exemplary physiologically acceptable

carrier is physiological saline. Other physiologically acceptable carriers and their formulations

are known to one skilled in the art and are described, for example, in Remington's

Pharmaceutical Sciences, (18th edition), ed. A. Gennaro, 1990, Mack Publishing Company,

Easton, Pa., incorporated herein by reference.
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[0059] By a "polypeptide" is meant any sequence of two or more amino acids linearly linked

by amide bonds (peptide bonds) regardless of length, post-translation modification, or function.

"Polypeptide," "peptide," and "protein" are used interchangeably herein. Thus, peptides,

the term "polypeptide" can be used instead of, or interchangeably with any of these terms. The

herein.
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"antigen" are used interchangeably herein. The term "specificity" as used herein, e.g., in the

scaffold of the invention binds to one or more antigens via one or more antigen binding

domains, and that binding entails some complementarity between one or more antigen binding

domains and one or more antigens. According to this definition, a Tn3 scaffold of the invention

is said to "specifically bind" to an epitope when it binds to that epitope more readily than it

would bind to a random, unrelated epitope.

[0064] An "affinity matured" scaffold is a scaffold with one or more alterations, generally in a

loop, which result in an improvement in the affinity of the Tn3 scaffold for an epitope compared

to a parent Tn3 scaffold which does not possess those alteration(s).

[0065] The term "affinity" as used herein refers to a measure of the strength of the binding of

a certain Tn3 scaffold of the invention to an individual epitope.

[0066] The term "avidity" as used herein refers to the overall stability of the complex between

a population of Tn3 scaffolds of the invention and a certain epitope, i.e., the functionally

combined strength of the binding of a plurality of Tn3 scaffolds with the antigen. Avidity is

related to both the affinity of individual antigen-binding domains with specific epitopes, and

also the valency of the scaffold of the invention.

[0067] The term "action on the target" refers to the binding of a Tn3 scaffold of the invention

to one or more targets and to the biological effects resulting from such binding. In this respect,

multiple antigen binding units in a Tn3 scaffold can interact with a variety of targets and/or

epitopes and, for example, bring two targets physically closer, trigger metabolic cascades

through the interaction with distinct targets, etc. With reference to CD40L, "action on the

target" refers to the effect achieved, for example, by the enhancement, stimulation or activation,

[0068] The term "valency" as used herein refers to the number of potential antigen-binding

modules, e.g., the number of FnIII modules in a scaffold of the invention. When a Tn3 scaffold

of the invention comprises more than one antigen-binding module, each binding module can

specifically bind, e.g., the same epitope or a different epitope, in the same target or different

targets.
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[0069] The term "disulfide bond" as used herein includes the covalent bond formed between

two sulfur atoms. The amino acid cysteine comprises a thiol group that can form a disulfide

bond or bridge with a second thiol group.

polypeptides that can be distinguished biochemically. Those skilled in the art will appreciate

of the biological activity of a polypeptide is still present in the body/target organ, or the time

magnitude of functional in vivo half-life. Alternative terms to serum half-life include "plasma

half-life," circulating half-life, circulatory half-life, serum clearance, plasma clearance, and
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[0074] The term "increased" with respect to the functional in vivo half-life or plasma half-life

increased relative to that of a reference molecule (for example an unmodified polypeptide), as

determined under comparable conditions.

[0075] The term "decreased" with respect to the functional in vivo half-life or plasma half-life

is used to indicate that the relevant half-life of the polypeptide is statistically significantly

decreased relative to that of a reference molecule (for example an unmodified polypeptide), as

determined under comparable conditions.

[0076] The term "expression" as used herein refers to a process by which a gene produces a

biochemical, for example, a scaffold of the invention or a fragment thereof. The process

includes any manifestation of the functional presence of the gene within the cell including,

without limitation, gene knockdown as well as both transient expression and stable expression.

It includes without limitation transcription of the gene into one or more mRNAs, and the

translation of such mRNAs into one or more polypeptides. If the final desired product is a

biochemical, expression includes the creation of that biochemical and any precursors.

[0077] An "expression product" can be either a nucleic acid, e.g., a messenger RNA produced

by transcription of a gene, or a polypeptide. Expression products described herein further

include nucleic acids with post transcriptional modifications, e.g., polyadenylation, or

polypeptides with post translational modifications, e.g., methylation, glycosylation, the

addition of lipids, association with other protein subunits, proteolytic cleavage, and the like.

[0078] The term "vector" or "expression vector" is used herein to mean vectors used in

accordance with the present invention as a vehicle for introducing into and expressing a desired

expression product in a host cell. As known to those skilled in the art, such vectors can easily

vectors compatible with the instant invention will comprise a selection marker, appropriate

restriction sites to facilitate cloning of the desired nucleic acid and the ability to enter and/or

replicate in eukaryotic or prokaryotic cells.

[0100] The term "host cells" refers to cells that harbor vectors constructed using recombinant

DNA techniques and encoding at least one expression product. In descriptions of processes
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clearly specified otherwise, i.e., recovery of the expression product from the "cells" means

either recovery from spun down whole cells, or recovery from the cell culture containing both

the medium and the suspended cells.

prophylactic or preventative measures, wherein the object is to prevent or slow down (lessen)

and equally potent alternative to [CD40L+enhancer] combinations (Alexis biochemicals). The

ID NO: 1 and SEQ ID NO: 2, respectively.
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vivo. For instance, a CD40L antagonist may function to partially or fully inhibit, decrease or

CD40L molecules bound to CD40 or other targets, in vivo, in vitro or in situ, as a result of its

binding to CD40L.

[0107] The term "CD40L agonist" or "agonist" is used in the broadest sense, and includes any

molecule that partially or fully enhances, stimulates or activates one or more biological

activities of CD40L, and biologically active variants thereof, in vitro, in situ, or in vivo. For

instance, a CD40L agonist may function to partially or fully enhance, stimulate or activate one

or more biological activities of one or more CD40L molecules, or one or more CD40L

molecules bound to CD40R or other targets, in vivo, in vitro or in situ, as a result of its binding

to CD40L.

[0108] The term "crystal" as used herein, refers to one form of solid state of matter in which

atoms are arranged in a pattern that repeats periodically in three-dimensions, typically forming

a lattice.

[0109] The term "space group symmetry," as used herein, refers to the whole symmetry of the

crystal that combines the translational symmetry of a crystalline lattice with the point group

symmetry. A "space group" is designated by a capital letter identifying the lattice group (P, A,

F, etc.) followed by the point group symbol in which the rotation and reflection elements are

extended to include screw axes and glide planes. Note that the point group symmetry for a

given space group can be determined by removing the cell centering symbol of the space group

and replacing all screw axes by similar rotation axes and replacing all glide planes with mirror

planes. The point group symmetry for a space group describes the true symmetry of its

reciprocal lattice.

regular repeated pattern, in which the smallest repeating unit is called the unit cell. The entire

structure can be reconstructed from knowledge of the unit cell, which is characterized by three

lengths (a, b, and c) and three angles (, ß, and ). The quantities a and b are the lengths of the

sides of the base of the cell and  is the angle between these two sides. The quantity c is the

height of the unit cell. The angles  and ß describe the angles between the base and the vertical
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[0111] The term "machine-readable data storage medium," as used herein, means a data

storage material encoded with machine-readable data, wherein a machine is programmed with

instructions for using such data and is capable of displaying data in the desired format, for

[0112] The term "X-ray diffraction pattern" means the pattern obtained from X-ray scattering

and "Introduction to Macromolecular Crystallography" by Alexander McPherson, Wiley-Liss,

binding; antibody-dependent cell-mediated cytotoxicity (ADCC); phagocytosis;

downregulation of cell surface receptors (e.g., B cell receptors); and B cell activation.

17

20
26

20
19

11
   

   
13

 M
ar

 2
02

6

w
o
 
2
0
1
6
/
1
4
5
3
0
7

P
C
T
/
U
S
2
0
1
6
/
0
2
2
0
0
3

1
3
 
M
a
r
 
2
0
2
6

2
0
2
6
2
0
1
9
1
1

1
7



WO 2016/145307 PCT/US2016/022003

effector cells to bind specifically to an antigen-bearing target cell and subsequently kill the

[0116] The term "Fc receptor" or "FcR" describes a receptor that binds to the Fc region of an

antibody. The FcR can be a native sequence human FcR. The FcR can bind to an IgG antibody

(a gamma receptor) and includes receptors of the FcyRI, FcyRII and FcyRIII subclasses,

including allelic variants and alternatively spliced forms of these receptors. The term also

includes the neonatal receptor FcRn.

[0117] The term "consensus sequence" refers to a protein sequence showing the most common

amino acids at a particular position after multiple sequences are aligned. A consensus sequence

is a way of representing the results of a multiple sequence alignment, where related sequences

are compared to each other. The consensus sequence shows which residues are most abundant

in the alignment at each position, and the degree of variability at each position.

[0118] The tem "essentially free" refers to a composition having less than 10% oxidized

tryptophan residues relative to the total number of amino acid residues in the protein, less than

8% oxidized tryptophan residues relative to the total number of amino acid residues in the

protein, less than 5% oxidized tryptophan residues relative to the total number of amino acid

residues in the protein, less than 4% oxidized tryptophan residues relative to the total number

of amino acid residues in the protein, less than 3% oxidized tryptophan residues relative to the

total number of amino acid residues in the protein, less than 2% oxidized tryptophan residues

relative to the total number of amino acid residues in the protein, less than 1% oxidized

tryptophan residues relative to the total number of amino acid residues in the protein. In some

embodiments, The tem "essentially free" refers to a composition having less than 5% oxidized

tryptophan residues relative to the total number of amino acid residues in the protein.

protein, e.g., TN3 scaffold, and its ability to function in its intended manner in vivo, e.g.,

binding to CD40L. In some embodiments, activity refers to "relative activity," i.e., activity of

the purified therapeutic protein relative to a non-oxidized therapeutic protein. In some

embodiments, the relative activity of the purified therapeutic protein is greater than 80%,

greater than 85%, greater than 90%, greater than 92%, greater than 94%, greater than 95%,
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[0120] The fusion of albumin to therapeutic proteins has been found to increase or extend the

in vivo or serum half-life of the fused therapeutic protein. However, it has been found that

during the purification of such albumin-fusion proteins, certain amino acid residues may be

protein. The present invention is directed to a method of reducing the oxidation of susceptible

Process to reduce oxidation of albumin-fusion proteins

Cibracon blue dye chromatography is an ideal choice for purification of albumin-fusion

sanitization purposes (preferable stable under caustic conditions). With these properties in
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two Capto Blue options, in some embodiments the high sub version is preferable for its higher

[0123] In a typical purification process, the Cibacron blue dye column is equilibrated with a

buffer (such as phosphate, tris, bis-tris, etc.) around neutral pH or slightly acidic pH, and then

loaded with clarified cell culture broth or a process intermediate (if the Cibacron blue dye

column is not the initial purification step) containing the albumin-fusion protein.

[0124] Various amounts of protein can be loaded on the column. In some embodiments, about

resin, or about 25 g protein/L resin can be loaded on the affinity column.

[0125] After loading the sample, the affinity chromatography column containing the bound

albumin-fusion protein is optionally re-equilibrated and then can be further washed with more

aggressive buffers to further remove host cell impurities that are bound to the column (through

non-specific interactions) or bound to the albumin-fusion protein (through protein-protein

interactions). The wash buffer can be optimized to remove these impurities. In one

embodiment, the wash buffer contains a polyol; a salt; a sodium sulfate; a nonionic surfactant;

urea; and/or a nicotinamide.

[0126] In one embodiment, the wash buffer comprises about 2% to about 20% polyol. The

polyol may be selected from the group consisting of 1,2-propanediol, 1,3-propanediol, 1,2-

butanediol, 1,3-butanediol, 1,4-butanediol, 1,6-hexanediol, and 2-Methyl-2,4-pentanediol.

[0127] Various concentrations of salt can be present in the wash buffer. In some embodiments,

the salt is present in a suitable amount, e.g., about 0.05 M to about 2.0 M salt, about 0.1 M to

about 1.8 M salt, about 0.2 M to about 1.5 M salt, about 0.3 M to about 1.0 M salt, about 0.4

M to about 0.8 M salt, or about 0.5 M salt. The salt can be selected from those commonly used

in the art, e.g., sodium chloride, potassium chloride, calcium chloride, lithium chloride, sodium

bromide, potassium bromide, and lithium bromide.

[0128] Various concentrations of sodium sufate can be used. The sodium sulfate may be

present in an amount of about 0.01 M to about 0.5 M, 0.02 M to about 0.3 M, about 0.04 M to

about 0.2 M, or about 0.05 M to about 0.1 M.

[0129] Various nonioinic surfactants can be used. For example, in some embodiments, the

nonionic surfactant can be selected from the group consisting of Triton X-100, Tween 80,

polysorbate 20, polysorbate 80, nonoxynol-9, polyoxamer, stearyl alcohol, or sorbitan
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monostearate. Various concentrations of nonionic surfactant can be used. For example in some

embodiments, the nonionic surfactants are present in the wash buffer at a concentration of about

0.01% to about 1%, about 0.02%, about 0.4%, about 0.05% to about 0.2%, or about 0.08% to

[0130] Various chaotropic agents are known in the art. In the present invention, urea is a

M to about 0.3 M, about 0.06 M to about 0.2 M, or about 0.1 M of the wash buffer.

to about 7.0.
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of about 5 mM to about 500 mM, about 20 mM to about 250 mM, about 50 mM to about 200

EDTA, or other chelating agents. In one embodiment, the affinity matrix elution buffer

comprises EDTA, in a suitable amount, such as about 2 mM to about 20 mM EDTA. In an

additional embodiment the affinity matrix elution buffer comprises ocatanoate.

[0136] In accordance with the present invention, the affinity chromatography has low levels of

oxidized product. In one embodiment, the intermediate product containing the albumin-fusion

than about 80%, less than about 70%, less than about 60%, less than about 50%, less than about

40%, less than about 30%, less than about 20%, less than about 10%, less than about 9%, less

than about 8%, less than about 7%, less than about 6%, less than about 5%, or less than about

4% oxidized product relative to the whole protein. In another embodiment, the intermediate

product containing the albumin-fusion protein following affinity chromatography has less than

10%, less than about 9%, less than about 8%, less than about 7%, less than about 6%, less than

about 5%, or less than about 4% oxidized tryptophan residues relative to the total number of

tryptophan residues. In another embodiment, the affinity matrix step removes at least 1, 2, 3,

1-2, or 2-3 orders of magnitude of host cell proteins from the original sample. In an

embodiment of the invention, the affinity matrix step removes at least 1, 2, 3, 4, 1-2, 2-3, 3-4

orders of magnitude of the DNA impurities from the original sample.

Viral Inactivation

[0137] In one embodiment of the invention, the albumin-fusion protein-containing fraction or

sample may be treated to inactivate viruses that may be present. In this manner, the

fraction/sample may be treated with a virus inactivation agent, e.g., Triton X-100, Tween 80,

Tween 20, tri-n-butyl phosphate, or urea. In one embodiment, the viral inactivation step occurs

between the affinity chromatography and anion exchange chromatography step(s). In this

manner, the virus inactivation agent, e.g., Triton X-100, may be added in an amount of about

0.05% to about 3%, about 0.01% to about 1%, or about 0.1% to about 0.5% for a period of

about 1 second to about 10 hours, about 30 seconds to about 5 hours, about 30 minutes to about
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3 hours, or about 2 hours. In one embodiment, the virus inactivation agent is 0.5% Triton X-

100 (w/w) is held for about 30 to about 240 minutes, e.g., 130 minutes.

[0138] In another aspect of the invention, the albumin-fusion protein-containing fraction or

Quaternary amines, DEAE. Commercially available matrices include, for example, Capto Q,

to about 50 g/L, about 0.5 to about 40 g/L, about 1 to about 30 g/L, or about 5 to about 25 g/L.

matrix is modified with quaternary amines.

exchange comprises 50 mM bis-tris, 20 mM NaCl at pH 7.0.
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anion exchange matrix. The affinity chromatography column containing the bound albumin-

fusion protein is washed with a wash buffer to remove materials present in the solution other

loading buffer. In some embodiments, the wash buffer comprises 50 mM bis-tris, 20 mM NaCl

at pH 7.0.

[0142] The bound albumin-fusion protein is eluted from the anion exchange matrix either by

step elution or gradient elution. In one embodiment, the anion exchange matrix elution buffer

employs salts, such as NaCl, CaCl, or KCl. The salt concentration of the buffer ranges from

about 50 mM to about 300 mM, about 20 mM to about 140 mM, about 30 mM to about 130

M, about 40 mM to about 120 mM, or about 50 mM to about 110 mM. The pH range for

elution varies between a pH of less than about 9, about 6 to about 8, about 6 to about 7.5, about

6 to about 7, or about 6.5 to about 7. In some embodiments, the bound albumin-fusion protein

is eluted form the matrix using a linear gradient of about 10 mM to about 600 mM salt, e.g.,

[0143] In accordance with the present invention, the anion exchange bind-and-elute system

results in an increased monomer content by reducing the aggregated product and removes the

impurities that is responsible for oxidation of the albumin-fusion protein and having low levels

of oxidized product. In one embodiment, the intermediate product from this step containing

the albumin-fusion protein has less than about 100%, less than about 90%, less than about 80%,

less than about 70%, less than about 60%, less than about 50%, less than about 40%, less than

less than about 7%, less than about 6%, less than about 5%, less than about 4%, less than about

3% or less than about 2% oxidized product relative to the whole protein. In one embodiment,

the intermediate product from this step containing the albumin-fusion protein has less than

about 50%, less than about 40%, less than about 30%, less than about 20%, less than about

10%, less than about 9%, less than about 8%, less than about 7%, less than about 6%, less than

about 5%, less than about 4%, less than about 3% or less than about 2% oxidized tryptophan

residues relative to the total number of tryptophan residues. In another embodiment, the bind-

and-elute anion exchange step removes greater than 5, 10, 15, 20, or 30 or at least 5-30, 10-30,

10-40, 15-30, 15-40, 20-30, or 20-40 orders of magnitude of host cell proteins from the original
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at least 3, 4, 5, or 6 or between 1-2, 2-3, 3-4 orders of magnitude of the DNA impurities from

the original sample.

both an anion exchange chromatography matrix and an anion exchange membrane. The

[0145] According to the present invention, in one embodiment, the membrane is operated at a

buffer is about 50 mM, about 60 mM, or about 70 mM. In other embodiments, the flow

results in an increased monomer content with low levels of oxidized product and removal of

orders of magnitude of host cell proteins from the original sample. In an embodiment of the
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original sample.

[0147] According to the present invention, the bind-to-elute mode of anion exchange may be

purification steps may be performed before, in between, or after the anion exchange step(s).

For example, sample comprising the albumin-fusion protein may be treated with Triton X-100

to inactivate enveloped viruses. Alternatively, the sample may undergo diafiltration or

ultrafiltration. The salt may be added in a suitable concentration. In one embodiment, the

eluent containing the albumin-fusion protein is diafiltered against 50 mM bis-tris, 20 mM NaCl

Additional Purification Steps

[0148] Additional purification steps may include subjecting the eluant/fraction comprising the

albumin-fusion protein to a hydrophobic interaction or multimodal matrix. The hydrophobic

interaction matrix may be any suitable matrix. In some instances the hydrophobic interaction

matrices are commercially available and are known to those in the art, e.g., Capto Butyl, Capto

Phenyl, Capto Butyl, Butyl-S Fast Flow (GE Healthcase Life Sciences, Piscataway, NJ),

Toyopearl Hexyl, Toyopearl Butyl, Toyopearl Phenyl, Toyopearl PPG, Toyopearl Ether,

Toyopearl PPG-600M, and Toyopearl Phenyl-650M, Toyopearl PPG-600M, TSKgel Phenyl,

TSKgel Ether (TOSOH Corporations, Tokyo, Japan), Macro-Prep Methyl (Bio-Rad

Labboratories, Hercules, CA). The multimodal matrix may be any suitable matrix. In some

with a cation or anion exchange group. Multimodal matrices are commercially available and

are known to those in the art, e.g., Capto MMC, Eshmuno HCX, Nuvia cPrime, or Toyopearl

MX-Trp-650M. It has been found that the albumin-fusion protein is optionally equilibrated

with a buffer containing a salt, such as, ammonium, lithium, potassium, magnesium, calcium,

aluminum, or guanidinium salts as cations, and/or sulfate, phosphate, citrate, tartrate, chloride,

bromide, iodide, nitrate, or chlorate salts as anions. For example, in some embodiments, the

salt is sodium chloride, sodium sulfate, sodium citrate, or ammonium sulfate, in a suitable

amount, e.g., about 100 mM to about 2 M, about 200 mM to about 1.5 M, about 300 mM to

about 1 M, about 400 mM to about 800 mM salt, e.g., citrate salt. After equilibration, the
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embodiment, the column is re-equilibrated and then eluted with a step or gradient to a buffer

with a reduced salt concentration.

nanofiltration can be used to remove potential virus particles and can be conducted in methods

According to this embodiment, the method comprises subjecting a composition comprising

oxidized tryptophan albumin-fusion proteins and non-oxidized tryptophan albumin-fusion

[0152] Another embodiment of the invention is directed to a method of isolating an albumin-

applied to the affinity matrix. Moreover, the oxidized tryptophan albumin-fusion protein and

comprising: (1) about 2% to about 20% polyol, wherein the polyol is selected from the group
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selected from sodium chloride, potassium chloride, calcium chloride, lithium chloride, sodium

bromide, potassium bromide and lithium bromide; (3) about 0.02 M to about 1 M sodium

and/or (6) about 0.02 M to about 0.5 M nicotinamide. The resulting purified albumin-fusion

protein is essentially free of oxidized tryptophan residues.

[0154] A method of purifying an albumin-fusion protein, the method comprising: applying a

composition comprising the albumin-fusion protein to an affinity matrix; eluting the albumin-

fusion protein from the affinity matrix to obtain a first eluant; applying the first eluant to an

the albumin-fusion protein through an anion exchange membrane to obtain a flow through;

applying the flow through to a hydrophobic interaction matrix; eluting the albumin-fusion

protein from the hydrophobic interaction matrix to obtain a third eluant, wherein the third

eluant comprises the purified albumin-fusion protein. In accordance with this embodiment, the

Compositions of Purified Albumin-Fusion Proteins

[0155] Compositions comprising the purified albumin-fusion proteins are within the scope of

the present invention. These compositions are attributed with low levels of host cell proteins,

DNA, and viral activity. Additionally, these compositions comprising the purified albumin-

fusion proteins have low levels of oxidation and retained bioactivity.

to the invention has less than about 1000 ng/mg, 200 ng/mg, 100 ng/mg, 50 ng/mg, 40 ng/mg,

30 ng/mg, 20 ng/mg or 10 ng/mg of host cell protein. In one embodiment, the albumin-fusion

protein-containing composition has less than 20 ng/mg of host cell proteins. In some

embodiments, the albumin-fusion protein composition has a level of host cell proteins

acceptable to a governmental organization, e.g., the United States Food and Drug

Administration, for administration to a human subject.

[0157] Moreover, the composition or fractions comprising the albumin-fusion protein purified

according to the invention has less than about 5x10², 1x10², 5x10³, 1x10³, 5x10-4, or 1x10

ng/mg. In one embodiment, the albumin-fusion protein purified according to the invention has
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has a level of DNA acceptable to a governmental organization, e.g., the United States Food and

Drug Administration, for administration to a human subject.

fusion proteins purified and obtained according to the methods of the present invention have

fusion protein has less than about 20% of the tryptophan residues oxidized relative to the total

amount of protein. In another embodiment, the albumin-fusion protein has less than 10%, less

[0159] A composition within the scope of the invention comprises an albumin-fusion protein,

wherein the composition has less than 5x10³ ng/mg DNA, and wherein the less than 15% of

protein has a relative activity of >90%.
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be fused or conjugated to a therapeutic protein to increase or extend the protein's half-life in

the bloodstream and/or its tissue penetration. In some embodiments, the property improved by

the albumin-fusion protein can be an alteration in that property such as an increase or decrease

in plasma half-life, or changes in other pharmacokinetic parameters.

[0163] Fragments or variants of albumin or HSA that extend or increase the therapeutic

protein's in vivo or serum half-life are within the scope of the present invention. HSA variants,

i.e., a molecule derived from full length HSA (SEQ ID NO: 139) comprising at least an amino

2011/103076, WO2011/051489, and WO 2012/112188. In one embodiment, the albumin is

HSA. In another embodiment, the albumin is a variant HSA.

[0164] In some embodiments, the HSA variant is a mutant derived from full length HSA (SEQ

ID NO: 138). In a specific embodiment, the HSA variant comprises a substitution of cysteine

WO 2011/103076 and WO 2011/051489, both of which are incorporated by reference in their

entireties. In some embodiments, the plasma half-life of a therapeutic protein of the invention

is increased by fusing it with an HSA variant comprising at least one amino acid substitution

in domain III of HSA. Another embodiment includes where the amino acid sequence of variant

HSA is SEQ ID NO: 133.

variant comprising the sequence of full-length mature HSA (SEQ ID NO: 138) or a fragment

thereof, except for at least one amino acid substitution, numbered relative to the position in

full length mature HSA, at a position selected from the group consisting of 407, 415, 463, 500,

506, 508, 509, 511, 512, 515, 516, 521, 523, 524, 526, 535, 550, 557, 573, 574, and 580;

wherein the at least one amino acid substitution does not comprise a lysine (K) to glutamic acid

(E) at position 573, and wherein the therapeutic protein has a plasma half-life longer than the

plasma half-life of a same therapeutic protein not conjugated to the HSA variant.

[0166] In some other embodiments, at least one amino acid substitution, numbered relative to

the position in full length mature HSA, is at a position selected from the group consisting of
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463, 508, 523, and 524, wherein the therapeutic protein has a plasma half-life longer than the

plasma half-life of the therapeutic protein not conjugated to the HSA variant.

fragment thereof, except for at least one amino acid substitution, numbered relative to the

(e) substitution of Threonine (T) at position 506 to Tyrosine (Y);

(f) substitution of Threonine (T) at position 508 to Arginine (R);

(j) substitution of Threonine (T) at position 515 to Glutamine (Q);

(k) substitution of Leucine (L) at position 516 to Threonine (T) or Tryptophan (W);

(p) substitution of Histidine (H) at position 535 to Proline (P);
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thereof, except for at least one amino acid substitution, numbered relative to the position in

full length mature HSA, selected from the group consisting of:

(b) substitution of Threonine (T) at position 508 to Arginine (R);

(c) substitution of Isoleucine (I) at position 523 to Aspartic Acid (D), Glutamic

Acid (E), Glycine (G), Lysine (K), or Arginine (R);

(d) substitution of Lysine (K) at position 524 to Leucine (L); and,

(e) a combination of two or more of said substitutions,

[0170] Albumin fusion proteins may be generated by standard techniques, for example, by

expression of the fusion protein from a recombinant fusion gene constructed using publicly

available gene sequences.

[0171] The therapeutic protein may be any protein that may be fused or conjugated to albumin

the biological activity of the albumin-fusion protein. In another embodiment, the protein is

capable of binding to CD40L. In another embodiment, the therapeutic protein is a scaffold

moiety capable of binding to CD40L. Another embodiment provides that the scaffold moiety

comprises a third fibronectin type III (FnIII) domain. Scaffolds comprising FnIII domains have

been previously described, for example, in WO 98/56915, WO 2009/023184, WO 2009/05379,

derived from human Tenascin C (Tn3 scaffolds). Such Tn3 scaffolds have been described, for

example, in WO 2009/05379, WO 2010/051274, and WO2013/055745.

Albumin Fused to Scaffolds

[0172] In an embodiment of the invention, the albumin-fusion protein comprises a scaffold.

For example, the scaffolds may comprise CD40L-specific monomer subunits derived from the

third FnIII domain of human tenascin C (Tn3), in which at least one non-naturally occurring

intramolecular disulfide bond has been engineered. The monomer subunits that make up the

Tn3 scaffolds of the invention correctly fold independently of each other, retain their binding

specificity and affinity, and each of the monomeric scaffolds retains its functional properties.

32

20
26

20
19

11
   

   
13

 M
ar

 2
02

6

w
o
 
2
0
1
6
/
1
4
5
3
0
7

P
C
T
/
U
S
2
0
1
6
/
0
2
2
0
0
3

2
0
2
6
2
0
1
9
1
1
 
1
3
 
M
a
r
 
2
0
2
6

A
l
b
u
m
i
n
 
F
u
s
e
d
 
t
o
 
S
c
a
f
f
o
l
d
s

3
2



WO 2016/145307 PCT/US2016/022003

When monomer subunits are assembled in high valency multimeric Tn3 scaffolds the monomer

subunits correctly fold independently of each other, retain their binding specificity and affinity,

multiple epitopes, e.g., (i) bind to multiple epitopes in a single target, (ii) bind to a single

to bind simultaneously to more than one target, a Tn3 multimeric scaffold of the invention can

be used to modulate multiple pathways, cross-link receptors on a cell surface, bind cell surface

scaffolds with desirable physicochemical, pharmacological, or immunological properties.

Furthermore, the present invention provides uses for such scaffolds and methods for

where the Tn3 scaffold is selected from an albumin-fusion protein of SEQ ID NOs: 134, 135,

acid residues, M74/179, M498, M529, on Tn3 and human serum albumin during the
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[0177] Suitable scaffolds of the present invention include those based on the structure of a type

III fibronectin module (FnIII), a domain found widely across all three domains of life and

invention are derived from the third FnIII domain of human tenascin C (see International

Application No. International Application No. PCT/US2008/012398, published as WO

2009/058379; PCT/US2011/032184, published as WO 2011/130324; and International

Application No. PCT/US2011/032188, published as WO2011130328).

[0178] In one specific embodiment, the Tn3 scaffolds of the invention comprise a CD40L-

variable region of the heavy chain (VH), which in the single domain antibodies of camels and

camelids (e.g., llamas) comprises the entire antigen recognition unit.

[0179] The Tn3 monomer subunits of the invention and the native FnIII domain from tenascin

C are characterized by the same tridimensional structure, namely a beta-sandwich structure

beta-strands connected to the N- and C- terminus of each loop. Accordingly, the AB loop is

located between beta strands A and B, the BC loop is located between strands B and C, the CD

loop is located between beta strands C and D, the DE loop is located between beta strands D

and E, the EF loop is located between beta strands E and F, and the FG loop is located between

beta strands F and G. FnllI domains possess solvent exposed loop S tolerant of randomization,

targets with high affinity.

[0180] In one aspect of the invention, Tn3 monomer subunits are subjected to directed

complementarity-determining regions (CDRs) of an antibody variable region. Such a directed

evolution approach results in the production of antibody-like molecules with high affinities for

targets of interest, e.g., CD40L.

[0181] In addition, in some embodiments the Tn3 scaffolds described herein can be used to

display defined exposed loops (for example, loops previously randomized and selected on the

basis of target binding) in order to direct the evolution of molecules that bind to such introduced

loops. This type of selection can be carried out to identify recognition molecules for any
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individual CDR-like loop or, alternatively, for the recognition of two or all three CDR-like

loops combined into a nonlinear epitope binding moiety. A set of three loops (designated BC,

third FnIII domain of human tenascin C are 9, 6, and 10 amino acid residues long, respectively.

[0182] Once randomized and selected for high affinity binding to a target, the loops in the Tn3

monomer scaffold may make contacts with targets equivalent to the contacts of the cognate

and selection process is performed in series.

CD40L-Specific Monomeric Subunits

[0184] To generate improved CD40L-specific Tn3 monomer subunits with novel binding

subunit to the sequence of parent Tn3, the same definition of the beta strands and loops is
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(b) X represents amino acid residue alanine (A) or threonine (T); and,

(c) length of the loop n is an integer between 2 and 26.
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Table 2: Loop Sequences of Tn3 Clones Used in These Studies
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AB Loop BC Loop CD Loop DE Loop EF Loop FG Loop

SEQ ID NO SEQ ID NO SEQ ID NO SEQ ID NO SEQ ID NO SEQ ID NO*

Tn3 4 5 6 7 8 9

309 FIMILY

309FGwt 4 83 6 94 8 9

309 4 83 6 94 8 99

340 4 84 6 95 8 9

341 4 85 6 94 8 9

342 4 86 6 96 8 9

343 4 87 6 97 8 9

344 4 88 6 95 8 9

345 4 89 6 94 8 9

346 4 90 6 94 8 9

347 4 91 6 95 8 9

348 4 92 6 98 8 9

349 4 93 6 94 8 9

309FGwt 4 168 6 169 8 170

consensus

111

FAMILY
311 4 100 6 118 8 129

311K4E 136 100 6 118 137 129

311K4E_1 136 101 6 119 8 129

311K4E_2 136 102 6 120 8 129

311K4E_3 136 103 6 121 8 129

311K4E_4 136 104 6 122 8 129

311K4E_5 136 105 6 121 8 129

311K4E_7 136 106 6 123 8 129

311K4E_8+ 136 107 6 123 8 129

311K4E_9 136 108 6 118 8 129

311K4E_10+ 136 109 6 123 8 129

311K4E_11 136 110 6 121 8 129

311K4E_12 136 111 6 123 8 130

311K4E_13 136 108 6 121 8 129

311K4E_14 136 112 6 124 8 129

311K4E_15 136 113 6 125 8 129

311K4E_16 136 114 6 118 8 129
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AB Loop BC Loop CD Loop DE Loop EF Loop FG Loop
Clone

SEQ ID NO SEQ ID NO SEQ ID NO SEQ ID NO SEQ ID NO SEQ ID NO*

311K4E_19 136 115 6 126 8 129

311K4E_20 136 116 6 127 8 129

311K4E_21 136 117 6 128 8 129

311 consensus 173 174 6 175 176 177

+

139.

**

position 21. It is specifically contemplated that the replacement amino acid residues can have

a small side chain.

T
wherein:

(a) XAB, XBC, XCD, XDE, XEF, and XFG represent the amino acid residues present in

[0186] In one embodiment, the beta strands of the CD40L-specific Tn3 monomer scaffold have
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137.

embodiment, the sequence of the BC loop consists of a sequence selected from the group

consisting of SEQ ID NOs: 83, 84, 85, 86, 87, 88, 89, 90, 91, 92 and 93.

[0189] In one embodiment, the sequence of the DE loop comprises a sequence selected from

the group consisting of SEQ ID NOs: 94, 95, 96, 97 and 98. In another embodiment, the

sequence of the DE loop consists of a sequence selected from the group consisting of SEQ ID

NOs: 94, 95, 96, 97 and 98.

the group consisting of SEQ ID NOs: 9, 99, and 139. In another embodiment, the sequence of

the FG loop consists of a sequence selected from the group consisting of SEQ ID NOs: 9, 99,

and 139.

[0191] In one embodiment, the sequence of the BC loop comprises a sequence selected from

the group consisting of SEQ ID NOs: 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110,

consists of a sequence selected from the group consisting of SEQ ID NOs: 100, 101, 102, 103,

104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116 and 117.

[0192] In some embodiments, the sequence of the DE loop comprises a sequence selected from

the group consisting of SEQ ID NOs: 118, 119, 120, 121, 122, 123, 124, 125, 126, 127 and

128. In other embodiments, the sequence of the DE loop consists of a sequence selected from

the group consisting of SEQ ID NOs: 118, 119, 120, 121, 122, 123, 124, 125, 126, 127 and

128.

[0193] In some embodiments, the sequence of the FG loop comprises a sequence selected from

the groups consisting of SEQ ID NOs: 129 and 130. In other embodiments, the sequence of the

FG loop consists of a sequence selected from the groups consisting of SEQ ID NOs: 129 and

130.

[0194] In some embodiments, the sequence of the BC loop comprises SEQ ID NO: 83, the

sequence of the DE loop comprises SEQ ID NO: 94, and the sequence of the FG loop comprises

SEQ ID NO: 9 or 139. In some embodiments, the sequence of the BC loop consists of SEQ ID

NO: 83, the sequence of the DE loop consists of SEQ ID NO: 94, and the sequence of the FG

loop consists of SEQ ID NO: 9 or 139.
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[0195] In some embodiments, the sequence of the BC loop comprises SEQ ID NO: 83, the

SEQ ID NO: 99. In other embodiments, the sequence of the BC loop consists of SEQ ID NO:

83, the sequence of the DE loop consists of SEQ ID NO: 94, and the sequence of the FG loop

[0197] In some embodiments, the sequence of the BC loop comprises SEQ ID NO:

86, the sequence of the DE loop comprises SEQ ID NO: 96, and the sequence of the FG loop
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of the FG loop consists of SEQ ID NO: 9 or 139.

comprises SEQ ID NO: 9 or 139. In other embodiments, the sequence of the BC loop consists

of SEQ ID NO: 90, the sequence of the DE loop consists of SEQ ID NO: 94, and the sequence

of the FG loop consists of SEQ ID NO: 9 or 139.

[0203] In some embodiments, the sequence of the BC loop comprises SEQ ID NO:

91, the sequence of the DE loop comprises SEQ ID NO: 95, and the sequence of the FG loop

comprises SEQ ID NO: 9 or 139. In other embodiments, the sequence of the BC loop consists

of the FG loop consists of SEQ ID NO: 9 or 139.

[0204] In some embodiments, the sequence of the BC loop comprises SEQ ID NO:

92, the sequence of the DE loop comprises SEQ ID NO: 98, and the sequence of the FG loop

comprises SEQ ID NO: 9 or 139. In other embodiments, the sequence of the BC loop consists

of SEQ ID NO: 92, the sequence of the DE loop consists of SEQ ID NO: 98, and the sequence

[0205] In some embodiments, the sequence of the BC loop comprises SEQ ID NO:

93, the sequence of the DE loop comprises SEQ ID NO: 94, and the sequence of the FG loop

comprises SEQ ID NO: 9 or 139. In other embodiments, the sequence of the BC loop consists

of SEQ ID NO: 93, the sequence of the DE loop consists of SEQ ID NO: 94, and the sequence

of the FG loop consists of SEQ ID NO: 9 or 139.

[0206] In some embodiments, the sequence of the BC loop comprises SEQ ID NO:

168, the sequence of the DE loop comprises SEQ ID NO: 169, and the sequence of the FG loop

comprises SEQ ID NO: 170. In other embodiments, the sequence of the BC loop consists of

SEQ ID NO: 168, the sequence of the DE loop consists of SEQ ID NO: 169, and the sequence

of the FG loop consists of SEQ ID NO: 170.

[0207] In some embodiments, the sequence of the BC loop comprises SEQ ID NO:

100, the sequence of the DE loop comprises SEQ ID NO: 118, and the sequence of the FG loop

comprises SEQ ID NO: 129. In other embodiments, the sequence of the BC loop consists of

SEQ ID NO: 100, the sequence of the DE loop consists of SEQ ID NO: 118, and the sequence

of the FG loop consists of SEQ ID NO: 129.

[0208] In some embodiments, the sequence of the AB loop comprises SEQ ID NO:

136, the sequence of the BC loop comprises SEQ ID NO: 101, the sequence of the DE loop
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comprises SEQ ID NO: 119, and the sequence of the FG loop comprises SEQ ID NO: 129. In

the BC loop consists of SEQ ID NO: 101, the sequence of the DE loop consists of SEQ ID NO:

119, and the sequence of the FG loop consists of SEQ ID NO: 129.

[0210] In some embodiments, the sequence of the AB loop comprises SEQ ID NO:

[0211] In some embodiments, the sequence of the AB loop comprises SEQ ID NO:
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136, the sequence of the BC loop comprises SEQ ID NO: 107, the sequence of the DE loop

the BC loop consists of SEQ ID NO: 107, the sequence of the DE loop consists of SEQ ID NO:

123, and the sequence of the FG loop consists of SEQ ID NO: 129.

[0215] In some embodiments, the sequence of the AB loop comprises SEQ ID NO:

136, the sequence of the BC loop comprises SEQ ID NO: 108, the sequence of the DE loop

comprises SEQ ID NO: 118, and the sequence of the FG loop comprises SEQ ID NO: 129. In

other embodiments, the sequence of the AB loop consists of SEQ ID NO: 136, the sequence of

118, and the sequence of the FG loop consists of SEQ ID NO: 129.

[0216] In some embodiments, the sequence of the AB loop comprises SEQ ID NO:

136, the sequence of the BC loop comprises SEQ ID NO: 109, the sequence of the DE loop

comprises SEQ ID NO: 123, and the sequence of the FG loop comprises SEQ ID NO: 129. In

other embodiments, the sequence of the AB loop consists of SEQ ID NO: 136, the sequence of

123, and the sequence of the FG loop consists of SEQ ID NO: 129.

[0217] In some embodiments, the sequence of the AB loop comprises SEQ ID NO:

136, the sequence of the BC loop comprises SEQ ID NO: 110, the sequence of the DE loop

comprises SEQ ID NO: 121, and the sequence of the FG loop comprises SEQ ID NO: 129. In

other embodiments, the sequence of the AB loop consists of SEQ ID NO: 136, the sequence of

the BC loop consists of SEQ ID NO: 110, the sequence of the DE loop consists of S SEQ ID

NO: 121, and the sequence of the FG loop consists of SEQ ID NO: 129.

[0218] In some embodiments, the sequence of the AB loop comprises SEQ ID NO:

136, the sequence of the BC loop comprises SEQ ID NO: 111, the sequence of the DE loop

comprises SEQ ID NO: 123, and the sequence of the FG loop comprises SEQ ID NO: 130. In

other embodiments, the sequence of the AB loop consists of SEQ ID NO: 136, the sequence of

the BC loop consists of SEQ ID NO: 111, the sequence of the DE loop consists of SEQ ID NO:

123, and the sequence of the FG loop consists of SEQ ID NO: 130.

[0219] In some embodiments, the sequence of the AB loop comprises SEQ ID NO:

136, the sequence of the BC loop comprises SEQ ID NO: 108, the sequence of the DE loop

comprises SEQ ID NO: 121, and the sequence of the FG loop comprises SEQ ID NO: 129. In

other embodiments, the sequence of the AB loop consists of SEQ ID NO: 136, the sequence of
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the BC loop consists of SEQ ID NO: 108, the sequence of the DE loop consists of SEQ ID NO:

[0220] In some embodiments, the sequence of the AB loop comprises SEQ ID NO:

136, the sequence of the BC loop comprises SEQ ID NO: 112, the sequence of the DE loop

comprises SEQ ID NO: 125, and the sequence of the FG loop comprises SEQ ID NO: 129. In

comprises SEQ ID NO: 118, and the sequence of the FG loop comprises SEQ ID NO: 129. In
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embodiments, the sequence of the AB loop consists of SEQ ID NO: 136, the sequence of the

[0226] In some embodiments, the sequence of the BC loop comprises SEQ ID NO: 174, the

sequence of the DE loop comprises SEQ ID NO: 175, and the sequence of the FG loop

comprises SEQ ID NO: 177. In other embodiments, the sequence of the BC loop consists of

SEQ ID NO: 174, the sequence of the DE loop consists of SEQ ID NO: 175, and the sequence

of the FG loop consists of SEQ ID NO: 177.

[0227] In some embodiments, the CD40L-specific monomer subunit comprises a sequence

and 146. In other embodiments, the CD40L-specific monomer subunit consists of a sequence

selected from the group consisting of SEQ ID NO: 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42

and 146.

[0228] In some embodiments, the CD40L-specific monomer subunit comprises SEQ ID NO:

28 or 146. In other embodiments, the CD40L-specific monomer subunit consists of SEQ ID

NO: 28 or 146.

[0229] In some embodiments, the CD40L-specific Tn3 monomer subunits of the invention

comprise the amino acid sequence:

IEVKDVTDTTALITWXjDXX3X4XjXjXXgCELTYGIKDVPGDRTTIDLWXgHXjAXj

YSIGNLKPDTEYEVSLICRXGDMSSNPAKETFTT (SEQ ID NO: 167)

wherein:

(a) X represents amino acid residue serine (S) or leucine (L);

(b) X represents amino acid residue aspartic acid (D) or glutamic acid (E);

(c) X represents amino acid residue histidine (H), isoleucine (I), valine (V), phenylalanine

(F) or tryptophan (W);

(d) X represents amino acid residue alanine (A), glycine (G), glutamic acid (E) or aspartic

acid (D);

(e) X represents amino acid residue glutamic acid (E), leucine (L), glutamine (Q), serine

(S), aspartic acid (D) or asparagine (N);

(f) X represents amino acid residue phenylalanine (F) or tyrosine (Y);

(g) X represents amino acid residue isoleucine (I), valine (V), histidine (H), glutamic acid

(E) or aspartic acid (D);

(h) X represents amino acid residue glycine (G), tryptophan (W) or valine (V);
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(i) X9 represents amino acid residue tryptophan (W), phenylalanine (F) or tyrosine (Y);

(H);

(k) X represents amino acid residue tryptophan (W) or histidine (H); and,

(a) X represents amino acid residue serine (S) or leucine (L);

(g) X represents amino acid residue isoleucine (I), valine (V), histidine (H), glutamic acid

(E) or aspartic acid (D);
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4X5YVHYSIGNLKPDTXYEVSLICLTTDGTYX7NPAKETFTT(SEQ ID NO: 171)

(b) X represents amino acid residue threonine (T) or isoleucine (I);

(c) X represents amino acid residue asparagine (N) or alanine (A);

(d) X represents amino acid residue serine (S), leucine (L), alanine (A), phenylalanine (F)

or tyrosine (Y);

(e) X represents amino acid residue tyrosine (Y), alanine (A), glycine (G), valine (V),

isoleucine (I) or serine (S);

(g) X represents amino acid residue asparagine (N), aspartic acid (D), histidine (H) or

tyrosine (Y);

(h) X represents amino acid residue leucine (L), phenylalanine (F), histidine (H) or

tyrosine (Y);

(i) X represents amino acid residue histidine (H), proline (P), serine (S), leucine (L) or

aspartic acid (D);

(j) X represents amino acid residue glycine (G), phenylalanine (F), histidine (H) or

tyrosine (Y);

asparagine (R) or aspartic acid (D);

(m) X represents amino acid residue serine (S), glutamine (Q), threonine (T), asparagine

(N) or alanine (A);

(n) X represents amino acid residue proline (P), valine (V), isoleucine (I) or alanine (A)

or no amino acid;

(o) X represents amino acid residue isoleucine (I) or no amino acid;

(p) X represents amino acid residue glutamic acid (E) or lysine (K); and,

(q) X represents amino acid residue serine (S) or asparagine (N).

[0233] In some embodiments, the CD40L-specific Tn3 monomer subunits of the invention

consist of the amino acid sequence:

IEVXDVTDTTALITWXX3RSX4XjX6X7XxXoXjoCELX1jYGIKDVPGDRTTIDLX1X1X1

4X5YVHYSIGNLKPDTX6YEVSLICLTTDGTYXj7NPAKETFTT(SEQ ID NO: 171)

wherein:
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(a) X represents amino acid residue lysine (K) or glutamic acid (E);

(b) X represents amino acid residue threonine (T) or isoleucine (I);

(c) X represents amino acid residue asparagine (N) or alanine (A);

(d) X represents amino acid residue serine (S), leucine (L), alanine (A), phenylalanine (F)

(h) X represents amino acid residue leucine (L), phenylalanine (F), histidine (H) or

(m) X represents amino acid residue serine (S), glutamine (Q), threonine (T), asparagine

(N) or alanine (A);

can be randomized for length and/or sequence diversity. In one embodiment, a CD40L-specific

monomer subunit has at least one loop that is randomized for length and/or sequence diversity.

In one embodiment, at least one, at least two, at least three, at least four, at least five or at least
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constant while at least one, at least two, or all three of loops BC, DE, and FG are randomized

for length or sequence diversity. In another embodiment, at least one, at least two, or at least

all three of loops AB, CD, and EF are randomized while at least one, at least two, or all three

of loops BC, DE, and FG are randomized for length and/or sequence diversity. In still another

embodiment, at least one, at least two, at least three of loops, at least 4, at least five, or all six

of loops AB, CD, EF, BC, DE, and FG are randomized for length or sequence diversity.

residues are randomized for length and/or sequence diversity. In some embodiments, one or

more residues within a loop are held to a predetermined and limited number of different amino

acids while other residues are randomized for length and/or sequence diversity. Accordingly,

a CD40L-specific monomer subunit of the invention can comprise one or more loops having a

degenerate consensus sequence and/or one or more invariant amino acid residues.

[0237] In one embodiment, the CD40L-specific monomer subunit of the invention comprises

an AB loop which is randomized. In another embodiment, the CD40L-specific monomer

subunit of the invention comprises a BC loop which is randomized. In one embodiment, the

loop which is randomized. In one embodiment, the CD40L-specific monomer subunit of the

invention comprises an EF loop which is randomized.

[0238] In certain embodiments, the CD40L-specific monomer subunit of the invention

comprises a FG loop which is held to be at least one amino acid residue shorter than the cognate

FG loop of the third FnIII domain of human tenascin C and is further randomized at one or

more positions.

[0239] In specific embodiments, at least one of loops BC, DE, and FG is randomized, wherein

the A beta strand comprises SEQ ID NO:10 or 11, the B beta strand comprises SEQ ID NO:12,

the C beta strand comprises SEQ ID NO:13 or 14, the D beta strand comprises SEQ ID NO:15,

the E beta strand comprises SEQ ID NO:16, the F beta strand comprises SEQ ID NO:17, and
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[0240] In other specific embodiments, at least one of loops AB, CD, and EF are randomized,

wherein the A beta strand comprises SEQ ID NO:10 or 11, the B beta strand comprises SEQ

ID NO:12, the C beta strand comprises SEQ ID NO:13 or 14, the D beta strand comprises SEQ

ID NO:15, the E beta strand comprises SEQ ID NO:16, the F beta strand comprises SEQ ID

Tn3 scaffolds of the invention can be stabilized by introducing an alteration that increases

[0243] In one embodiment, a Tn3 monomer subunit of the invention comprises at least one, at

least two, at least three, at least four, or at least five non-naturally occurring intramolecular

isolated heterologous moiety, a Tn3 monomer subunit and a heterologous moiety fused or

conjugated to the same Tn3 scaffold, or a Tn3 monomer subunit and a heterologous moiety

fused or conjugated to a different Tn3 scaffold.
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comprises an alteration to increase serum half-life, as described herein. In yet another

embodiment, the scaffolds of the invention comprise an addition, deletion or substitution of at

least one amino acid residue to stabilize the hydrophobic core of the scaffold.

Multimeric Tn3 Scaffolds

[0247] One aspect of the present invention provides multimeric Tn3 scaffolds comprising at

the monomers is a CD40L-specific monomer subunit. Such multimeric Tn3 scaffolds can be

assembled in multiple formats. In a specific aspect, the invention provides multimeric Tn3

scaffolds, wherein at least two CD40L-specific monomer subunits are connected in tandem via

a peptide linker. In some embodiments, the multimeric Tn3 scaffold exhibits an increase in the

valency and/or avidity of target binding, or other action of the target(s). In some embodiments,

the increase in valency and/or avidity of target binding is accomplished when multiple

monomer subunits bind to the same target. In some embodiments, the increase in valency

improves a specific action on the target, such as increasing the dimerization of a target protein.

monomer subunit binds at least one target, and wherein each CD40L-specific monomer subunit

comprises a plurality of beta strands linked to a plurality of loop regions, wherein at least one

loop is a non-naturally occurring variant of the cognate loop in the parent Tn3 scaffold (SEQ

ID NO: 3).

[0249] In one embodiment, multimeric Tn3 scaffolds are generated through covalent binding

between CD40L-specific monomer subunits, for example, by directly linking the CD40L-

specific monomer subunits, or by the inclusion of a linker, e.g., a peptide linker. In particular

examples, covalently bonded Tn3 scaffolds are generated by constructing fusion genes that

encode the CD40L-specific monomer subunits or, alternatively, by engineering codons for

cysteine residues into CD40L-specific monomer subunits and allowing disulfide bond
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[0250] In one embodiment, multimeric Tn3 scaffolds of the invention comprise at least two

CD40L-specific monomer subunits that are connected directly to each other without any

additional intervening amino acids. In another embodiment, multimeric Tn3 scaffolds of the

invention comprise at least two CD40L-specific monomer subunits that are connected in

wherein the peptide linker comprises 1 to about 1000, or 1 to about 500, or 1 to about 250, or

multimeric Tn3 scaffold comprises at least two CD40L-specific monomer subunits that are

connected in tandem via a peptide linker, wherein the peptide linker comprises 1 to about 20,

or 1 to about 15, or 1 to about 10, or 1 to about 5, amino acids.

wherein the linker is a functional moiety. The functional moiety will be selected based on the

desired function and/or characteristics of the multimeric Tn3 scaffold. For example, a

functional moiety useful for purification (e.g., a histidine tag) may be used as a linker.

Functional moieties useful as linkers include, but are not limited to, polyethylene glycol (PEG),

albumin (HSA) or an FcRn binding portion thereof, a domain or fragment of an antibody, a

single chain antibody, a domain antibody, an albumin binding domain, an IgG molecule, an

functional moieties which may be used as linkers are disclosed infra.

[0253] In specific embodiments, the functional moiety is an immunoglobulin or a fragment

domain. In some embodiments, the Fc domain fails to induce at least one FcyR-mediated

specific monomer subunits that are connected via one or more linkers, wherein the linkers

interposed between each CD40L-specific monomer subunit can be the same linkers or different
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[0255] In some embodiments, a monomeric or multimeric Tn3 scaffold can comprise a

CD40L-specific monomer subunit specific for different epitopes, which can be different

embodiments, a multimeric Tn3 scaffold can comprise CD40L-specific monomer subunits

are non-overlapping epitopes. In other embodiments, the different epitopes are overlapping

epitopes.

[0258] In still another specific embodiment, a monomeric or multimeric Tn3 scaffold can bind

[0259] In certain embodiments, a monomeric or multimeric Tn3 scaffold can bind the same

epitope on two or more copies of a CD40L molecule on an adjacent cell surface. In certain

multimeric Tn3 scaffold can bind to the same epitope or different epitopes on CD40L with the

[0260] In another embodiment, a monomeric or multimeric Tn3 scaffolds can bind to epitopes

on one or more copies of CD40L and achieve or enhance (e.g., synergistically) a desired action

on the target, e.g., prevent binding to a receptor or prevent oligomerization.

[0261] In addition, when a monomeric or multimeric Tn3 scaffold of the invention comprises
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according to a certain pattern or special orientation to achieve or enhance a certain biological

effect. Such combinations of monomeric subunits can be assembled and subsequently

evaluated using methods known in the art.

[0262] Moreover, the Tn3 scaffolds of the invention can be fused to marker sequences, such

as a peptide to facilitate purification. In some embodiments, the marker amino acid sequence

is a poly-histidine peptide (His-tag), e.g., a octa-histidine-tag (His-8-tag) or hexa-histidine-tag

(His-6-tag) such as the tag provided in a pQE expression vector (QIAGEN, Inc., 9259 Eton

Avenue, Chatsworth, Calif, 91311), among other vectors, many of which are commercially

available. As described in Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824, 1989, for

instance, poly-histidine provides for convenient purification of the fusion protein. Other

peptide tags useful for purification include, but are not limited to, a hemagglutinin ("HA") tag,

which corresponds to an epitope derived from the influenza hemagglutinin protein (see, e.g.,

AU1-tag, an AU5-tag, an ECS-tag, a GST-tag, or an OLLAS tag.

[0263] Additional fusion proteins comprising Tn3 scaffolds of the invention may be generated

through the techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-

shuffling (collectively referred to as "DNA shuffling").

[0264] DNA shuffling may be employed to alter the action of Tn3 scaffolds on the target (e.g.,

altered by random mutagenesis by error-prone PCR, random nucleotide insertion, or other

methods prior to recombination. One or more portions of a polynucleotide encoding a scaffold,

which bind to a specific target may be recombined with one or more components, motifs,

sections, parts, domains, fragments, etc. of one or more heterologous molecules.

Antibody and Fc Domain Fusions

monomer subunit fused to a domain or fragment of an antibody (e.g., an IgG), including, but

an antibody (e.g., a heavy chain or a light chain of an antibody). In other embodiments, Tn3

scaffolds are created by fusing or conjugating one or more CD40L-specific monomer subunits
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the CD40L-specific monomer subunits is fused to the Fc domain.

the invention comprise Fc domain(s) that comprise an altered Fc region in which one or more

R-

mediated effector function.

decrease effector function and/or anti-inflammatory activity. Accordingly, in one embodiment

a Tn3 scaffold of the invention comprise an Fc region with altered glycosylation of amino acid

residues in order to change cytotoxic and/or anti-inflammatory properties of the Tn3 scaffolds.

Tn3 Scaffold Topologies

[0271] The Tn3 scaffolds of the invention can be fused to the C-terminus of the Fc domains,
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International Publication PCT/US2011/032184 for a detailed description of contemplated

scaffold topologies.

Generation of Scaffolds

[0272] The Tn3 scaffolds described herein may be used in any technique for evolving new or

improved target binding proteins. In one particular example, the target is immobilized on a

solid support, such as a column resin or microtiter plate well, and the target contacted with a

library of candidate scaffold-based binding proteins. Such a library may consist of clones

constructed from a Tn3 scaffold, through randomization of the sequence and/or the length of

the CDR-like loops.

[0273] In this regard, bacteriophage (phage) display is one well known technique which allows

one to screen large oligopeptide libraries to identify member(s) of those libraries which are

polypeptides are displayed as fusion proteins to the coat protein on the surface of bacteriophage

particles (Scott, J. K. and Smith, G. P. (1990) Science 249: 386). A bioinformatics approach

may be employed to determine the loop length and diversity preferences of naturally occurring

FnIII domains. Using this analysis, the preferences for loop length and sequence diversity may

be employed to develop a "restricted randomization" approach. In this restricted randomization,

library strategy. Integrating the loop length and sequence diversity analysis into library

development results in a restricted randomization (i.e. certain positions within the randomized

loop are limited in which amino acid could reside in that position).

naturally occurring Tn3 scaffolds comprising, a plurality of beta strand domains linked to a

[0275] As detailed above, the loops connecting the various beta strands of the scaffolds may

sequence diversity. In one embodiment, at least one, at least two, at least three, at least four, at

least five or at least six loops of the Tn3 scaffolds are randomized for length and/or sequence
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at least two, or all three of loops AB, CD, and EF are kept constant while at least one, at least

another embodiment, at least one, at least two, or at least all three of loops AB, CD, and EF are

randomized while at least one, at least two, or all three of loops BC, DE, and FG are randomized

for length and/or sequence diversity.

[0276] In a specific embodiment, the libraries of the invention comprise FnIII scaffolds,

wherein the A beta strand comprises SEQ ID NO: 10 or 11, the B beta strand comprises SEQ

ID NO: 12, the C beta strand comprises SEQ ID NO: 13 or 14, the D beta strand comprises

ID NO: 17, and the G beta strand comprises SEQ ID NO: 18.

[0277] In a specific embodiment, the libraries of the invention comprise FnIII scaffolds,

wherein the A beta strand consists of SEQ ID NO: 10 or 11, the B beta strand consists of SEQ

ID NO: 12, the C beta strand consists of SEQ ID NO: 13 or 14, the D beta strand consists of

SEQ ID NO: 15, the E beta strand consists of SEQ ID NO: 16, the F beta strand consists of

SEQ ID NO: 17, and the G beta strand consists of SEQ ID NO: 18.

[0278] In a specific embodiment, the libraries of the invention comprise FnIII scaffolds,

wherein the A beta strand consists essentially of SEQ ID NO: 10 or 11, the B beta strand

consists essentially of SEQ ID NO: 12, the C beta strand consists essentially of SEQ ID NO:

13 or 14, the D beta strand consists essentially of SEQ ID NO: 15, the E beta strand consists

the G beta strand consists essentially of SEQ ID NO: 18.

[0279] As detailed above, one or more residues within a loop may be held constant while other

residues are randomized for length and/or sequence diversity. Optionally or alternatively, one

or more residues within a loop may be held to a predetermined and limited number of different

amino acids while other residues are randomized for length and/or sequence diversity.

Accordingly, libraries of the invention comprise Tn3 scaffolds that may comprise one or more

residues. In another embodiment, the libraries of the invention comprise Tn3 scaffolds having

BC loops which are randomized. In another embodiment, the libraries of the invention

comprise Tn3 scaffolds having BC loops which are randomized. In still another embodiment,

the libraries of the invention comprise Tn3 scaffolds having BC loops which are randomized.
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[0280] In one embodiment the libraries of the invention comprise Tn3 scaffolds having DE

loops which are randomized. In one embodiment, the libraries of the invention comprise Tn3

invention comprise FnIII scaffolds having FG loops which are randomized.

sequences of the AB, BC, CD, DE, EF, and FG loops, respectively;

phenylalanine (F) or tryptophan (W);

glutamic acid (E) or aspartic acid (D);
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(k) X represents amino acid residue tryptophan (W) or histidine (H); and,

[0283] In some embodiments, the libraries of the invention comprise CD40L-specific Tn3

monomer subunits of the invention comprising the amino acid sequence:

IEVXDVTDTTALITWXXjRSX4XjXgX/XqX9XCELXjYGIKDVPGDRTTIDLX1X3Xj

4X5YVHYSIGNLKPDTXYEVSLICLTTDGTYXj/NPAKETFTT(SEQ ID NO: 171)

wherein:

(a) X represents amino acid residue lysine (K) or glutamic acid (E);

(c) X represents amino acid residue asparagine (N) or alanine (A);

(d) X represents amino acid residue serine (S), leucine (L), alanine (A),

phenylalanine (F) or tyrosine (Y);

(e) X represents amino acid residue tyrosine (Y), alanine (A), glycine (G),

valine (V), isoleucine (I) or serine (S);

(f) X represents amino acid residue tyrosine (Y), serine (S), alanine (A) or

histidine (H);

(g) X represents amino acid residue asparagine (N), aspartic acid (D),

histidine (H) or tyrosine (Y);

(h) X represents amino acid residue leucine (L), phenylalanine (F),

or tyrosine (Y);

(i) X represents amino acid residue histidine (H), proline (P), serine (S),

leucine (L) or aspartic acid (D);

(j) X represents amino acid residue glycine (G), phenylalanine (F),

histidine (H) or tyrosine (Y);

(k) X represents amino acid residue alanine (A) or threonine (T);

(1) X represents amino acid residue serine (S), asparagine (N), glutamic

(m) X represents amino acid residue serine (S), glutamine (Q), threonine

(T), asparagine (N) or alanine (A);

(n) X represents amino acid residue proline (P), valine (V), isoleucine (I)

or alanine (A) or no amino acid;

(o) X represents amino acid residue isoleucine (I) or no amino acid;
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(p) X represents amino acid residue glutamic acid (E) or lysine (K); and,

(q) X represents amino acid residue serine (S) or asparagine (N).

binds a target, e.g., CD40L, and has increased stability or improved action on the target, e.g.,

increased protein stability as compared to a parent Tn3 scaffold, and which specifically binds

a target, comprises:

[0287] obtaining from the complex, the scaffold that binds the target ligand;

resultant scaffolds of the invention may exhibit binding characteristics at least as high as
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being enriched in displayed scaffolds capable of binding the target; d) optionally repeating

the region encoding the displayed scaffold of a species from (d) and hence deducing the peptide

sequence capable of binding to the target.

comprise further randomizing at least one, at least two, at least three, at least four, at least five

or at least six loops of a scaffold identified from a library using a method described herein. In

identifying a scaffold capable of binding a target. This method comprises (a) contacting said

further randomized scaffold with an immobilized or separable target, (b) separating the further

randomized scaffold:target complexes from the free scaffolds, (c) causing the replication of the

separated scaffolds of (b), optionally repeating steps (a)-(c), and (d) determining the nucleic

acid sequence of the region encoding said further randomized scaffold and hence, deducing the

peptide sequence capable of binding to the target.

[0294] In a further embodiment, the further randomized scaffolds comprise at least one, at least

two, at least three, at least four, at least five, or at least six randomized loops which were

previously randomized in the first library. In an alternate further embodiment, the further

randomized scaffolds comprise at least one, at least two, at least three, at least four, at least

five, or at least six randomized loops which were not previously randomized in the first library.

[0295] The invention also provides a method for obtaining at least two Tn3 scaffolds that bind

to at least one or more targets. This method allows for the screening of agents that act

cooperatively to elicit a particular response. It may be advantageous to use such a screen when

an agonistic activity requiring the cooperation of more than one scaffold is required. This

method allows for the screening of cooperative agents without the reformatting of the library

to form multimeric complexes. In one embodiment, the method of the invention comprises

scaffold:target ligand complex to form, engaging said scaffolds with a crosslinking agent

(defined as an agent that brings together, in close proximity, at least two identical or distinct

scaffolds) wherein the crosslinking of the scaffolds elicits a detectable response and obtaining

from the complex, said scaffolds that bind the target. In a further embodiment, the crosslinking

agent is a scaffold specific antibody, or fragment thereof, an epitope tag specific antibody of a
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fragment thereof, a dimerization domain, such as Fc region, a coiled coil motif (for example,

but not limited to, a leucine zipper), a chemical crosslinker, or another dimerization domain

known in the art.

Affinity Maturation

in vivo affinity maturation steps. In some embodiments, Tn3 monomer subunits can undergo a

single step of affinity maturation. In other embodiments, Tn3 monomer subunits can under

acid changes in a parent Tn3 scaffold's loops that improve the binding of the affinity matured

interaction assay. For example, the Tn3 scaffold can be first allowed to bind to a desired
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more Tn3 scaffolds with improved antigen binding. In one embodiment, at each round of

embodiment, at each round of selection the stringency of binding to the desired antigen is

increased to select for Tn3 scaffolds with increased affinity for antigen.

[0301] In some embodiments, affinity maturation is performed by saturation mutagenesis of

portions of the BC, DE, and FG loops of Tn3. In some embodiments, saturation mutagenesis

is performed using Kunkel mutagenesis. In other embodiments, saturation mutagenesis is

[0302] In some embodiments, at least one, at least two, at least three, at least four, at least five,

or more than five rounds of affinity maturation are applied. In some embodiments, saturation

mutagenesis is applied to only one loop, whereas in some other embodiments, only one loop

or a portion of a loop is mutated during one round of affinity maturation. In some embodiments,

more than one loop or portions of one or more than loop are mutated during the same round of

affinity maturation.

[0303] In other embodiments, the BC, DE, and FG loops mutated simultaneously during the

same round of affinity maturation.

[0304] In the case of the monomers to assemble into multimeric Tn3 scaffolds binding to

different epitopes of the same target, each binding specificity can be screened independently.

[0305] In some embodiments, the loops are randomized using a phage display library. In some

embodiments, the binding of a Tn3 scaffold to a desired target can be determined using methods

recognized in the art. Also, the amino acid sequences of the Tn3 scaffolds identified in the

screens can be determined using art recognized methods.

[0306] In some embodiments, the monomeric affinity matured scaffolds of the invention

exhibit an increased in affinity for CD40L of at least 5-fold, at least 10-fold, at least 20-fold, at

least 40-fold, at least 60-fold, at least 80-fold, or at least 100-fold or more compared to the

same Tn3 scaffold prior to affinity maturation, as measured by Surface Plasmon Resonance or

by other assays known in the art. In some embodiments, the monomeric affinity matured

scaffolds of the invention have a dissociation constant (Kd) of less than 5 µM, less than 1 µM,

less than 500 µM, less than 250 µM, less than 100 µM, or less than 50 µM, as measured by

Surface Plasmon Resonance or by other assays known in the art.
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[0307] These affinity maturation methods can be applied to develop Tn3 scaffolds with

desirable improved binding properties such as increased affinity or other desirable

characteristics, such as favorable pharmacokinetic properties, high potency, low

Generation of Tandem Repeats

and/or the N-terminus and/or between domains as described herein. Further, scaffolds of the
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Tn3 Scaffold Production

expression vector containing a polynucleotide that encodes the Tn3 scaffold. Once a

polynucleotide encoding a Tn3 scaffold has been obtained, the vector for the production of the

Tn3 scaffold may be produced by recombinant DNA technology using techniques well known

in the art. Thus, methods for preparing a protein by expressing a polynucleotide containing a

to those skilled in the art can be used to construct expression vectors containing scaffold

polypeptide coding sequences and appropriate transcriptional and translational control signals.

These methods include, for example, in vitro recombinant DNA techniques, synthetic

techniques, and in vivo genetic recombination. The invention, thus, provides replicable vectors

comprising a nucleotide sequence encoding a Tn3 scaffold of the invention, operably linked to

a promoter.

[0311] The expression vector is transferred to a host cell by conventional techniques and the

transfected cells are then cultured by conventional techniques to produce a Tn3 scaffold of the

invention. Thus, the invention includes host cells containing a polynucleotide encoding a

scaffold of the invention, operably linked to a heterologous promoter. Suitable host cells

include, but are not limited to, microorganisms such as bacteria (e.g., E. coli and B. subtilis).

[0312] A variety of host-expression vector systems may be utilized to express the Tn3 scaffolds

of the invention. Such host-expression systems represent vehicles by which the coding

sequences of interest may be produced and subsequently purified, but also represent cells which

may, when transformed or transfected with the appropriate nucleotide coding sequences,

express a scaffold of the invention in situ. These include but are not limited to microorganisms

such as bacteria (e.g., E. coli and B. subtilis) transformed with recombinant bacteriophage

DNA, plasmid DNA or cosmid DNA expression vectors containing scaffold coding sequences

or mammalian cell systems (e.g., COS, CHO, BHK, 293, NSO, and 3T3 cells).

[0313] Methods useful for the production of the Tn3 scaffolds of the invention are disclosed,

for example, in International Patent Application Publication No WO 2009/058379. Once a
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scaffold of the invention has been produced by recombinant expression, it may be purified by

any method known in the art for purification of a protein.

[0314] In some embodiments, scaffolds of the invention can be produced in an aglycosylated

form by replacing amino acid residues that can be glycosylated during recombinant expression.

131 or SEQ ID NO: 132) can be replaced by other amino acids residues such as alanine,

glycine, leucine, isoleucine or valine (see, e.g., SEQ ID NOs: 140, 141, 142 and 143) in order

to prevent glycosylation during recombinant expression. In some specific embodiments, an N-

glycosylation site is removed from a Tn3 scaffolds of the invention. In other embodiments, a

scaffold of the invention can be deglycosylated after recombinant expression. Methods of in

vitro deglycosylation after recombinant expression using, e.g., enzymatic cocktails are known

bio, Palm Desert, CA).

[0315] Production of the Tn3 scaffolds of the invention in the research laboratory can be scaled

up to produce scaffolds in analytical scale reactors or production scale reactors, as described in

U.S. Patent Publication No. US 2010-0298541 A1.
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[0317] The monomer subunits in a multimeric Tn3 scaffold can be connected by protein and/or

nonprotein linkers, wherein each linker is fused to at least two monomer subunits. A suitable

linker can consist of a protein linker, a nonprotein linker, and combinations thereof.

Combinations of linkers can be homomeric or heteromeric. In some embodiments, a multimeric

linkers are identical. In other embodiments, a multimeric Tn3 scaffold comprises a plurality of

monomer subunits wherein at least one of the linkers is functionally or structurally different

from the rest of the linkers. In some embodiments, linkers can themselves contribute to the

activity of a multimeric Tn3 scaffold by participating directly or indirectly in the binding to a

target.

[0318] In some embodiments, the protein linker is a polypeptide. The linker polypeptide should

have a length, which is adequate to link two or more monomer subunits in such a way that they

assume the correct conformation relative to one another so that they retain the desired activity.

[0319] In one embodiment, the polypeptide linker comprises 1 to about 1000 amino acids

residues, 1 to about 50 amino acid residues, 1-25 amino acid residues, 1-20 amino acid residues,

residues. The invention further provides nucleic acids, such as DNA, RNA, or combinations of

both, encoding the polypeptide linker sequence. The amino acid residues selected for inclusion

in the polypeptide linker should exhibit properties that do not interfere significantly with the

activity or function of the multimeric Tn3 scaffold of the invention. Thus, a polypeptide linker

should on the whole not exhibit a charge which would be inconsistent with the activity or

function of the Tn3 multimeric scaffold of the invention, or interfere with internal folding, or

form bonds or other interactions with amino acid residues in one or more of the monomer

subunits which would seriously impede the binding of the multimeric Tn3 scaffold of the

invention to CD40L.

[0320] The use of naturally occurring as well as artificial peptide linkers to connect

polypeptides into novel linked fusion polypeptides is well known in the literature. Accordingly,

the linkers fusing two or more monomer subunits are natural linkers, artificial linkers, or

combinations thereof. In some embodiments, the amino acid sequences of all peptide linkers

present in a Tn3 multimeric scaffold of the invention are identical. In other embodiments, the

amino acid sequences of at least two of the peptide linkers present in a multimeric Tn3 scaffold

of the invention are different.
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[0321] In some embodiments, a polypeptide linker possesses conformational flexibility. In

some embodiments, a polypeptide linker sequence comprises a (G-G-G-G-X)m amino acid

linker sequence comprises a (G-G-G-G-G)m amino acid sequence where m is a positive integer

attaching a sugar moiety (in vivo) to the peptide linker).

[0325] The invention provides Tn3 scaffolds that specifically bind to CD40L. In specific

embodiments, scaffolds of the invention specifically bind to human CD40L. In other specific

embodiments, Tn3 scaffolds of the invention bind to CD40L homologs from mouse, chicken,

Rhesus, cynomolgus, rat, or rabbit. In some embodiments, Tn3 scaffolds of the invention bind
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[0326] In some embodiments, Tn3 scaffolds of the invention recognize epitopes displayed on

a monomeric CD40L. In other embodiments, Tn3 scaffolds of the invention recognize epitopes

displayed on a trimeric form of CD40L. In other embodiments, Tn3 scaffolds of the invention

recognize epitopes displayed on a membrane bound CD40L. In other embodiments, Tn3

[0327] In yet other embodiments, Tn3 scaffolds of the invention bind monomeric CD40L and

prevent or interfere with oligomerization of CD40L molecules. In yet other embodiments,

scaffolds of the invention reduce or inhibit interaction of CD40L with CD40. In other

embodiments, Tn3 scaffolds of the invention agonize cellular signaling mediated by CD40L.

In yet other embodiments, Tn3 scaffolds of the invention antagonize cellular signaling

mediated by CD40L.

[0328] The invention also provides methods of modulating CD40L activity using the Tn3

scaffolds described herein. In some embodiments, methods of the invention comprise

contacting a CD40L with CD40L-specific scaffolds and blocking the interaction between

CD40 and CD40L. In other embodiments, methods of the invention comprise contacting a cell

CD40L from the cell surface. In other embodiments, methods of the invention comprise

contacting a CD40L monomer with a CD40L-specific Tn3 scaffold and preventing CD40L

oligomerization. In other embodiments, dimerization or oligomerization of CD40L may be

achieved through the use of multimeric Tn3 scaffolds.

[0329] In some embodiments, methods of the invention comprise the administration of a

CD40L specific scaffold that reduces a CD40-mediated immune response (see, e.g., Elqueta et

al. 229: 152-172, 2009), or a downstream signaling pathway initiated by CD40 binding to

CD40L, as measured by routine assays known in the art.

[0330] Without wishing to be bound by any particular theory, CD40L scaffolds of the present

invention could function by preventing binding of CD40L to CD40, by binding and

sequestering soluble CD40L, by altering the interaction of CD40L with CD40 but not

of CD40L from the cell surface to yield soluble CD40L, by preventing or enhancing cell surface

CD40L endocytosis, etc.
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Specific CD40L Binding Sequences

[0331] In some embodiments, the Tn3 scaffold of the invention comprise CD40L-specific

monomer subunits comprising at least one, at least two, at least three, at least four, at least five,

or at least six loop sequences that bind to CD40L.

[0332] In some embodiments, CD40L-specific monomer subunits comprise at least one, at

binding monomer clones selected from: 309 (parental 309 family clone isolated from naiive

(affinity matured 309 clone; SEQ ID NO: 30), 344 (affinity matured 309 clone; SEQ ID NO:

clone from second round of affinity maturation; SEQ ID NO: 48), 311K4E_2 (variant 311

family clone from second round of affinity maturation; SEQ ID NO: 50), 311K4E_3 (variant

56), 311K4E_7 (variant 311 family clone from second round of affinity maturation; SEQ ID

ID NO: 60), 311K4E_9 (variant 311 family clone from second round of affinity maturation;

maturation; SEQ ID NO: 64), 311K4E_11 (variant 311 family clone from second round of

affinity maturation; SEQ ID NO: 66), 311K4E_12 (variant 311 family clone from second round

second round of affinity maturation; SEQ ID NO: 72), 311K4E_15 (variant 311 family clone

from second round of affinity maturation; SEQ ID NO: 74), 311K4E_16 (variant 311 family

family clone from second round of affinity maturation; SEQ ID NO: 78), 311K4E_20 (variant
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(variant 311 family clone from second round of affinity maturation; SEQ ID NO: 82).

comprise at least one DE loop sequence selected from the DE loop sequences listed in Table

sequence selected from the FG loop sequences listed in Table 2.

[0334] In some embodiments, CD40L-specific monomer subunits comprise a BC loop

sequence selected from the BC loop sequences listed in Table 2; and a DE loop sequence

monomer subunits comprise a BC loop sequence selected from the BC loop sequences listed

in Table 2; and an FG loop sequence selected from the FG loop sequences listed in Table 2.

In other embodiments, CD40L-specific monomer subunits comprise a DE loop sequence

selected from the DE loop sequences listed in Table 2; and an FG loop sequence selected from

the FG loop sequences listed in Table 2. In some embodiments, a CD40L-specific monomer

[0335] In certain embodiments, where the CD40L-specific monomer scaffold sequence

contains a linker and/or a Histidine tag (e.g., a His-8 tag) at the C-terminus of the sequence, or

additional N-terminal amino acids, these C-terminal linker and/or Histidine tag and additional

containing a deletion of the C-terminal linker and His tag sequences and the N-terminal

[0336] In some embodiments, the CD40L-specific Tn3 scaffold comprises a single monomer

monomer subunits, e.g., two 342 clone monomer subunits (SEQ ID NO: 28 and/or SEQ ID

NO: 146) in tandem (see, e.g., SEQ ID NO: 135). In specific embodiments, Tn3 scaffolds of

terminus of the multimeric Tn3 scaffold.
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[0337] In a specific embodiment, the CD40L-specific Tn3 scaffold comprises a single

201). In another specific embodiment, the CD40L-specific Tn3 scaffold comprises a single

311K4E_12 monomer subunit with a beta strand C CELTYG variant, an all glycine linker, and

a C34S HSA variant (see, e.g., SEQ ID NO: 202). In another specific embodiment, the CD40L-

specific Tn3 scaffold comprises two 311K4E_12 subunits in tandem, and two GS linkers,

one subunit to a C34S HSA variant (see, e.g., SEQ ID NO: 203). In yet another specific

NO: 204).

GS linker connects the subunits to each other and a second GS linker connects one subunit to

a C34S HSA variant (see, e.g., SEQ ID NO: 207).

monomer subunit, an all glycine linker, and a C34S HSA variant (see, e.g., SEQ ID NO: 144).

in tandem, and two GS linkers, wherein one GS linker connects the subunits to each other and

In yet another specific embodiment, the CD40L-specific Tn3 scaffold comprises two 342

subunits in tandem, and two all glycine linkers, wherein one all glycine linker connects the

Tn3 scaffold comprises two 342 subunits connected in tandem by a GS linker (see, e.g., SEQ

ID NO: 208).

specific embodiment, the CD40L-specific Tn3 scaffold comprises a 311 subunit, or a subunit
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342) in tandem and two GS linkers, wherein one GS linker connects the subunits to each other

linker connects the subunits to each other and a second all glycine linker connects one subunit

[0341] Examples of CD40L-specific tandem bivalent Tn3 scaffolds and Serum Albumin (SA)

fusions are shown in FIG. 2A (also see FIG. 9A). Although specific linkers are provided in

FIG. 2A, other linkers are contemplated as provided herein. Although wild type mature SA

contemplated that one or more Cysteine (C) amino acid residues in the mature SA may be

substituted, for example with Serine (S), Alanine (A), Glycine (G), etc.

[0342] Representative constructs are shown below. The sequence of the SA is underlined.

Linkers are boxed. It will be understood that numerous variations are within the scope of the

invention. For example, the linkers may be altered (several non-limited examples are provided

alternative CD40L-specific scaffolds (e.g., those based on the 10th Fn3 domain of fibronectin)

may be utilized in a similar construct, etc.

342 Monovalent HSA construct 1 (SEQ ID NO: 134)

[342 monomer (GS) linker-HSAc34s

SQIEVKDVTDTTALITWSDDFGEYVWCELTYGIKDVPGDRTTIDLWYHHAHYSIGNLKPD

AFAQYLQQSPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYG

HPYFYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKORLKCASLOK

FGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYIC

ENQDSISSKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDV

FLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPG

TFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDPAAFVEKCCKADDKE

TCFAEEGKKLVAASQAALGL

74

20
26

20
19

11
   

   
13

 M
ar

 2
02

6

w
o
 
2
0
1
6
/
1
4
5
3
0
7

P
C
T
/
U
S
2
0
1
6
/
0
2
2
0
0
3

1
3
 
M
a
r
 
2
0
2
6

2
0
2
6
2
0
1
9
1
1

[
3
4
2
 
m
o
n
o
m
e
r
]
 
(
G
4
S
)
 
l
i
n
k
e
r
-
H
S
A
c
3
4
s

S
Q
I
E
V
K
D
V
T
D
T
T
A
L
I
T
W
S
D
D
F
G
E
Y
V
W
C
E
L
T
Y
G
I
K
D
V
P
G
D
R
T
T
I
D
L
W
Y
H
H
A
H
Y
S
I
G
N
L
K
P
D

T
E
Y
E
V
S
L
I
C
R
S
G
D
M
S
S
N
P
A
K
E
T
F
T
T
G
G
G
G
S
G
G
G
G
S
D
A
H
K
S
E
V
A
H
R
E
K
D
L
G
E
E
N
F
K
A
L
V
L
I

A
F
A
Q
Y
L
Q
Q
S
P
F
E
D
H
V
K
L
V
N
E
V
T
E
F
A
K
T
C
V
A
D
E
S
A
E
N
C
D
K
S
L
H
T
L
F
G
D
K
L
C
T
V
A
T
L
R
E
T
Y
G

H
P
Y
F
Y
A
P
E
L
L
F
F
A
K
R
Y
K
A
A
F
T
E
C
C
O
A
A
D
K
A
A
C
L
L
P
K
L
D
E
L
R
D
E
G
K
A
S
S
A
K
O
R
L
K
C
A
S
L
O
K

F
G
E
R
A
F
K
A
W
A
V
A
R
L
S
Q
R
F
P
K
A
E
F
A
E
V
S
K
L
V
T
D
L
T
K
V
H
T
E
C
C
H
G
D
L
L
E
C
A
D
D
R
A
D
L
A
K
Y
I
C

F
L
G
M
F
L
Y
E
Y
A
R
R
H
P
D
Y
S
V
V
L
L
L
R
L
A
K
T
Y
E
T
T
L
E
K
C
C
A
A
A
D
P
H
E
C
Y
A
K
V
F
D
E
F
K
P
L
V
E
E
P
O

T
F
T
F
H
A
D
I
C
T
L
S
E
K
E
R
Q
I
K
K
Q
T
A
L
V
E
L
V
K
H
K
P
K
A
T
K
E
Q
L
K
A
V
M
D
D
F
A
A
F
V
E
K
C
C
K
A
D
D
K
I

T
C
F
A
E
E
G
K
K
L
V
A
A
S
Q
A
A
L
G
L

7
4



wo 2016/145307 PCT/US2016/022003

342 Monovalent HSA construct 2 (SEQ ID NO: 144)

[342 monomer ] -G10 linker-HSAc34s:

SOIEVKDVTDTTALITWSDDFGEYVWCELTYGIKDVPGDRTTIDLWYHHAHYSIGNLKPE

TEYEVSLICRSGDMSSNPAKETFTTGGGGGGGGGGDAHKSEVAHRFKDLGEENFKALVLI

AFAOYLOOSPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYG

EMADCCAKQEPERNECFLOHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARR

FLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPO

NLIKQNCELFEQLGEYKEQNALLVRYTKKVPOVSTPTLVEVSRNLGKVGSKCCKHPEAKR

MPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAE

[342 monomer (G4S) 3 linker- [342 monomer] (G4S) 2 linker-HSAc34s:

SQIEVKDVTDTTALITWSDDFGEYVWCELTYGIKDVPGDRTTIDLWYHHAHYSIGNLKPL

SNPAKETFTT GGGGSGGGGS DAHKSEVAHREKDLGEENFKALVLIAFAOYLOOSPFEDHV

KLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKOEPERNE

CFLOHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKR

YKAAFTECCQAADKAACLLPKLDELRDEGKASSAKORLKCASLOKFGERAFKAWAVARLS

QRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCE

KPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPD

YKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNOL

342 Bivalent HSA Construct 2 (SEQ ID NO: 145)
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TEYEVSLICRSGDMSSNPAKETFTTGGGGGGGGGGGGGGGRLDAPSQIEVKDVTDTTALI

TWSDDFGEYVWCELTYGIKDVPGDRTTIDLWYHHAHYSIGNLKPDTEYEVSLICRSGDMS

SNPAKETFTT GGGGGGGGGGDAHKSEVAHRFKDLGEENFKALVLIAFAQYLOQSPFEDH

KLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKOEPERNE

CFLOHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLFFAKR

YKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLOKFGERAFKAWAVARLS

QRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENODSISSKLKECCE

KPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPI

YSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGE

YKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNOL

CVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICTLSEKE

RQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLVAASO

311K4E_12 Monovalent HSA Construct 1 (SEQ ID NO: 201)

[311K4E_12 monomer) - (G4S) 2 linker-HSAc34s:

PDTEYEVSLICLTTDGTYNNPAKETFTTGGGGSGGGGSDAHKSEVAHRFKDLGEENFKAL

TYGEMADCCAKQEPERNECFLOHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEI

ARRHPYFYAPELLFFAKRYKAAFTECCOAADKAACLLPKLDELRDEGKASSAKORLKCAS

YICENQDSISSKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEA

KDVFLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVE

AKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEF

NAETFTFHADICTLSEKERQIKKOTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKAD

DKETCFAEEGKKLVAASQAALGL

311K4E_12 Monovalent HSA Construct 2 (SEQ ID NO: 202)

[311K4E_12 monomer) ] -G10 linker-HSAc34s:

PDTEYEVSLICLTTDGTYNNPAKETFTT GGGGGGGGGG DAHKSEVAHRFKDLGEENFKAL
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wo 2016/145307 PCT/US2016/022003

VLIAFAQYLQOSPFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRE

TYGEMADCCAKOEPERNECFLOHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEI

ARRHPYFYAPELLFFAKRYKAAFTECCOAADKAACLLPKLDELRDEGKASSAKORLKCAS

LQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAK

YICENODSISSKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEA

KDVFLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVE

EPQNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPE

SQIEVEDVTDTTALITWTNRSSYSNLHGCELAYGIKDVPGDRTTIDLNOPYVHYSIGNLK

ALITWTNRSSYSNLHGCELAYGIKDVPGDRTTIDLNQPYVHYSIGNLKPDTEYEVSLICL

TDGTYNNPAKETFTTGGGGSGGGGSDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQOS

PFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKO

EPERNECFLOHKDDNPNLPRLVRPEVDVMCTAPHDNEETFLKKYLYEIARRHPYFYAPEL

LFFAKRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAW

AVARLSORFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENODSISSK

KECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEY

VVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADIC

[311K4E_12 monomer] -G15 linker- [311K4E_12 monomer] -G linker-HSAc34s:

SQIEVEDVTDTTALITWTNRSSYSNLHGCELTYGIKDVPGDRTTIDLNOPYVHYSIGNLK

PDTEYEVSLICLTTDGTYNNPAKETFTTGGGGGGGGGGGGGGGRLDAPSOIEVEDVTDTI

ALITWTNRSSYSNLHGCELAYGIKDVPGDRTTIDLNQPYVHYSIGNLKPDTEYEVSLICE

TTDGTYNNPAKETFTT GGGGGGGGGG DAHKSEVAHREKDLGEENFKALVLIAFAOYLOOS

PFEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKO
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WO 2016/145307 PCT/US2016/022003

EPERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPE

LFFAKRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAW

AVARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENODSISSK

KECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEX

ARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPONLIKONCE

FEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLS

VVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADIC

TLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKK

LVAASQAALGL

Pharmaceutical Compositions

[0343] In another aspect, the present invention provides a composition, for example, but not

limited to, a pharmaceutical composition, containing one or a combination of albumin-fusion

proteins of the present invention, formulated together with a pharmaceutically acceptable

carrier. In some embodiments, the pharmaceutical composition comprises an albumin-fusion

relate to pharmaceutically acceptable formulation comprising an albumin-fusion protein

and an emulsifier. In an embodiment, the buffer is a sodium phosphate buffer, the sugar is

sucrose, and the emulsifier is polysorbate 80. The pharmaceutical formulation of claim 100 or

Equivalents

[0344] Those skilled in the art will recognize, or be able to ascertain using no more than routine

experimentation, many equivalents to the specific embodiments of the invention described

[0345] All publications, patents and patent applications mentioned in this specification are

publication, patent or patent application was specifically and individually indicated to be
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to these examples but rather should be construed to encompass any and all variations which

Example 1

Chemicals

obtained from Pfanstiehl (Waukegan, Il, USA). Triton X-100 and sodium sulfate were

Proteins

[0348] The protein used in this work, albumin-fusion protein #1 (AFP-1) (SEQ ID NO: 145),

is a CD40L antagonist comprised of two identical Tenascin C (TnC) domains, derived from a

from the third fibronectin type III protein domain of human TnC) domain binds to human

hamster ovary (CHO) cells using techniques familiar to those trained in the art. Recombinant

Aldrich (cat. No. A9731). Table 3 summarizes the properties of rHSA and AFP-1.

molecule Lab code pI Molecular weight (kDa)

Anti-CD40L-albumin-fusion AFP-1 5.4-5.5 b 87.7

a Manufacturer's data

a As measured by cIEF.
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Total protein concentration measurements

[0349] Protein concentrations in all process intermediates (except clarified media and in some

cases Cibacron Blue dye chromatography pools) were measured by absorbance at 280 nm using

0.98 (mg/mL):¹cm¹ was used for AFP-1 and 0.531 (mg/mL):¹cm¹ was used for rHSA.

[0350] Analytical high performance HSA affinity chromatography (HSA-HPLC) was

performed using a Poros CaptureSelect HSA column obtained from Life Technologies (Grand

equilibration buffer phase was 10-50 mM sodium phosphate, pH 7.2 at 3.5 mL/min and product

was eluted with 100 mM glycine, pH 2.0 buffer. Samples of 10-100 ug were injected neat and

the elution profile was monitored using a spectrophotometer at 280 nm. Data was collected

and analyzed using ChemStation software from Agilent and product-specific concentrations

were determined from standard curves generated with purified protein.

conditions in small scale chromatography columns with 20 cm bed heights. All runs were

(Piscataway, NJ, USA) and the column was operated at 300 cm/h. Under baseline conditions,

the column was equilibrated with 50 mM bis-tris (or phosphate), 50 mM NaCl, pH 6.0 and then

broth). After loading, the column was re-equilibrated, washed with 50 mM bis-tris (or

octanoate, 10 mM EDTA, pH 7.0. The product peak was collected based on absorbance criteria

of 100 mAU on the leading and tailing side of the product peak. During optimization (see

mM phosphate, pH 7 wash. Capto Blue (high sub) resin was obtained from GE Healthcare

Biosciences (King of Prussia, PA, USA).

Anion exchange chromatography
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[0352] Anion exchange chromatography (AEX) was carried out under typical bind and elute

with 50 mM bis-tris, 20 mM sodium chloride, pH 7.0, loaded with protein, and then washed

linear gradient of 20-400 mM sodium chloride in bis-tris buffer at pH 7.0. The product peak

was collected based on absorbance criteria of 100 mAU on the leading and tailing side of the

Anion exchange membrane chromatography

product peak was collected based on absorbance criteria of 100 mAU on the leading and tailing

side of the product peak. During optimization (see Example 2), buffer conditions between 10-

220 mM NaCl and pH 6 to 8 were used. Mustang Q membranes were obtained from Pall Life

elute conditions in small scale chromatography columns with 20 cm bench heights. All runs

(Piscataway, NJ USA) and the column was operated at 130-300 cm/h. Under baseline

sodium citrate, pH 7.0 and then the column was loaded up to 25 g of protein/L of resin. After

gradient of sodium citrate from 1 M to 0 mM sodium citrate over 20 column volumes. The

product. Toyopearl PPG 600M and Toyopearl Phenyl 650M resins were from Tosoh
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GE Healthcare (Piscataway, NJ, USA).

Analytical Size exclusion chromatography

performed using a TSK-GEL G3000SWXL column (7.8 mm X 30 cm) obtained from Tosoh

isopropanol, pH 6.8 at 0.8 mL/min for 22 minutes at 30° C. Samples of 250 ug were injected

neat and the column was calibrated using molecular weight standards from Bio-Rad (Hercules,

was collected and analyzed using ChemStation software from Agilent. The results are reported

as the area percent of the product monomer peak compared to all other peaks excluding the

buffer-related peak observed at approximately 12 minutes. When the SEC-HPLC method is

run without 10% isopropanol in the mobile phase, a front shoulder (not completely resolved)

on the monomer peak is observed that was identified as tryptophan oxidized monomer. Thus,

Example 2

Purification of an albumin-fusion protein (500L scale)

[0356] Recombinant human albumin (rHSA) was purified with a process that includes three

bind-and-elute chromatography columns, a flow through chromatography membrane, a Triton

viral inactivation step, and an ultrafiltration/diafiltration step. To make starting material for

depleted of antibodies by collecting the non-bound material during a Protein A chromatography

run, and then lyophilized rHSA powder was dissolved in the antibody-free supernatant. This

starting material includes host cell proteins, DNA, and small molecule impurities that would

typically be present in the cell culture supernatant of an albumin-fusion protein expressed in a

[0357] The rHSA purification process shown in Figure 1 was used to purify ~700 mL of
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can been seen in the table, step yields for the chromatography unit operations were generally

dye affinity chromatogram of rHSA. As can be seen in figure, a large absorbance peak is

whether the low yield was due to the column being overloaded (i.e. the column was saturated

M NaCl wash. In either case, it is likely that the yield losses could be minimized by

optimization of the column loading and wash step conditions.

Process Step CV or MV a (mL) Load challenge (g/L) Step yield b (%)

Capto Blue (high sub) 41.8 20 40

b Capto Blue step yields are calculated based on HSA-HPLC product concentration in the load and A280

absorbance concentrations in the pool. All other step yields are calculated using A280 absorbance concentrations

for both load and pool.

[0358] A summary of the product quality attributes of the rHSA process intermediates is shown

in Table 5. As can be seen in the table, HCP and DNA are well controlled to low levels with

the purification process, with HCP being measured at <10 ng/mg and DNA being measured at

1.7 X 10- ng/mg in the fully purified material. HCP is reduced by greater than 2 logs over the

Capto Blue column, and an additional 1 log (or more) from the CaptoQ and PPG-600M

log (or greater) is removed by the Capto Blue and MustangQ steps. In additional aggregate

removal was observed over multiple steps in the purification process. Overall, the process was

albumin-fusion proteins.
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Table 5. Summary of product quality of rHSA

Process Intermediate

ng/mg LRV ng/mg LRV a %
- - -

Capto Blue (high sub) 1838 2.8 3.8 X 10² 1.3 8.5

Capto Q <80 >1.4 1.3 X 10³ 5.6 5.8

Mustang Q 100 0 1.4 4.7

0 4.0

a LRV = log reduction value. Calculated as Log (ng of impurity in the load/ng of impurity in the pool)

[0359] AFP-1, a recombinant human serum albumin-fusion protein (HSA-fusion or albumin-

fusion) is expressed in CHO cells and purified with a process that includes three bind-and-elute

shown in Figure 3 was scaled up to purify two 500 L bioreactors. Table 6 shows the

product quality (absolute levels and LRV) is very comparable to the purification process used

Process Step CV or MV a (mL) Load challenge (g/L) Step yield b (%)

Lot 1

Capto Blue (high sub) 33.9 19.8-22 68
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Capto Q 35.0 12.1-12.8 92

Mustang Q 0.78 997.1 92

PPG-600M 13.6 14.4-18.2 106

Lot 2

Capto Blue (high sub) 33.9 78

Capto Q 35.0 10.5-19.9 93

1221

PPG-600M

for both load and pool.

Table 7. Summary of product quality of AFP-1.

Process Intermediate

Lot 1

Conditioned media 257,496 b
-

4.3 X 10³
- - -

Capto Blue (high sub) 505 2.9 1.3 X 10³ 0.7 98.0 3.4

Capto Q 17 1.5 2.5 X 10- 6.7 99.5 3.3

Mustang Q < 11 > 0.2 < 6.5 X 10 > 0.6 99.9 3.5

PPG-600M <9 > 0.5 < 6.6 X 10 - 99.6 3.1

Lot 2

Conditioned media 264,097 b
-

7.6 X 10²
- - -

Capto Blue (high sub) 661 c 2.7 2.4 X 10² c 0.6 99.5 4.6

Capto Q 34 1.3 2.5 X 10 c 6.0 99.6 6.0

Mustang Q 12 0 < 2.3x 10 > 1.0 99.8 6.1

- -

a LRV = log reduction value. Calculated as Logio (ng of impurity in the load/ng of impurity in the pool).

b Values given are the weighted average of multiple product collection bags.

c Values given are the weighted average of multiple column cycles.

[0361] Cibacron blue dye affinity chromatography, using Capto Blue (high sub) resin is used
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washed with different buffers; the first containing 0.5 M NaCl at pH 6.0 followed by a re-

equilibration and then with 10% propylene glycol at pH 7.0. The washes reduce HCP and

sodium octanoate and EDTA. As can be seen in Table 7, after Capto Blue (high sub)

chromatography, the product intermediate has lower DNA (0.6-0.7 logs of clearance)

compared to the conditioned media and lower HCP (2.7-2.9 logs of clearance). Moreover, the

Capto Blue (high sub) product has high monomer ( 98.0%) and low levels of oxidized product.

[0362] After initial capture with Cibacron blue dye chromatography, the product is treated with

Triton X-100 to inactivate potential enveloped viruses. In this example the Capto Blue (high

and held for 130 minutes at room temperature. Under these conditions efficient virus

starting around 7 CVs. This flowthrough peak contains Triton X-100 from the previous step.

a representative Mustang Q membrane chromatogram operated at 10 MV/hr. After

in the flowthrough while impurities are bound to the membrane. When stripped with 2 M

NaCl, a large peak containing both impurities and some product is observed (strip peak is not
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included in the chromatogram in Figure 6). As can be seen in Table 7, DNA is further reduced

by the Mustang Q membrane (0.6-1 logs of clearance).

[0365] The final chromatography step is a hydrophobic interaction column using Toyopearl

loaded on to the column. Since the product is so pure by this stage in the purification process,

no flowthrough peak is observed. After loading, the column is re-equilibrated and then eluted

particles. After nanofiltration, the product is concentrated, diafiltered, and formulated in 10

formulation), the product pool is tested for additional impurities that are introduced to the

product during the purification process. Table 8 summarizes the process-related impurity

testing. As seen in Table 8, the buffer components and Cibacron blue dye ligand that are

introduced to the process in the early process steps (blue dye chromatography and viral

inactivation steps) are reduced to very low levels by the subsequent purification steps.

Table 8. Summary of process-related impurities

Measured value after purification

Step where impurity is introduced

Impurity (µg/mL)
to process

Lot 1 Lot 2

Propylene glycol Capto Blue (high sub) wash < 2.5 < 2.5

EDTA Capto Blue (high sub) elution < 0.25 < 0.25

Cibacron blue dye ligand Capto Blue (high sub)
-

< 0.05

Triton X-100 Triton viral inactivation <0.1 < 0.1

Example 4
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dynamic binding capacity showed an indirect correlation with pH, where pH 5 had the highest

binding capacity (37.4 g AFP-1 per L resin) and pH 8 had the lowest binding capacity (12.3

was chosen as the optimal pH to balance high binding capacity and product stability.

Comparison of dynamic binding capacities for Capto Blue (high sub) and Toyopearl AF-Blue

HC-650M revealed nearly double the dynamic binding capacity for Capto Blue (high sub) at

pH 6.

Table 9. Comparison of dynamic binding capacities on Cibacron blue dye resins.

(g/L)

5 37.4

6 22.0

[0368] To compare these two resins for impurity clearance from clarified cell culture broth,

from clarified cell culture broth. As can been seen in Table 10, yields for both resins are similar

Blue HC-650M chromatography showed slightly better HCP and DNA clearance compared to

Capto Blue (high sub).

Table 10. Optimization of albumin-fusion purification using Cibacron blue dye

chromatography.
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Column Loading Yield a HCP DNA HPSEC
Elution Salt

(g/L) (%) (ng/mg) (ng/mg) (% Monomer)

Clarified cell culture broth

N/A N/A N/A 241,210 2.26 X 10³ N/A

17.5 25 mM octanoate 94 9,306 2.81 X 10² 98.9

25.0 25 mM octanoate 93 6,722 2.55 X 10² 99.0

17.5 2 M NaCl 60 119,419 1.11 X 10³ 82.2

Toyopearl AF-Blue HC-650M

10.0 25 mM octanoate 103 5,660 1.48 X 10¹ 99.0

[0369] For AFP-1, Capto Blue (high sub) resin was selected for the manufacturing process due

to its higher binding capacity. To optimize the capture step with Capto blue (high sub), several

factors were considered, including column loading and wash and elution buffer composition.

As can be seen in Table 10, column loading had no effect on DNA, but showed a slight effect

clearance is more effective than at an intermediate loading (17.5 g/L loading). Thus it is

beneficial to operate the column at or near the dynamic binding capacity to both increase

throughput and also to increase HCP removal.

[0370] Elution buffer composition was optimized for the Cibacron blue dye chromatography

chromatography. As can be seen in Figure 8 and in Table 10, octanoate is a much more

effective choice for elution from the Cibacron blue dye column compared to 2 M NaCl. For

this example, 2 M NaCl gave incomplete elution of AFP-1 from the column based on a 60%

yield and broad elution profile seen in the chromatogram. Product quality of the 2 M NaCl run

elution using 25 mM octanoate. Moreover, the use of 2 M NaCl (alone or in combination with

solvents) would be less desirable from a manufacturing standpoint as these elution buffers

[0371] The final step in the development of a Cibacron blue dye capture step was wash
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between the impurities and the albumin-fusion protein that is bound to the ligand. Various

types of washes were employed, including ionic, chaotropic, kosmotropic, surfactants and mild

pH.

the washes tested were more effective at reducing HCP, with most washes decreasing HCP by

two-fold or higher compared to identical washes at pH 6. Of the washes tested, 0.5 M NaCl at

fold reduction in DNA was observed compared to the control run. It should also be noted that

and DNA clearance and 10% propylene glycol is an effective wash for increasing monomer

the other washes tested. Based on these results, a wash containing 0.5 M NaCl at pH 6 and a

Table 9. Summary of Cibacron blue dye chromatography wash optimization.

Yield a HCP DNA HPSEC
Wash species Wash pH

(%) (ng/mg) (ng/mg) (% Monomer)
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Clarified cell culture broth

N/A N/A N/A 241,210 2.26 X 10³ N/A

Control

0.05 M NaCl 6 95 7,332 2.25 X 10² 99.1

Wash development runs

0.5 M NaCl

6 96 5,629 5.29 X 10¹ 98.8

0.5 M NaSO
7 95 2,939 3.97 X 10¹ 98.9

6 98.4 8,665 1.70 X 10² 99.4

10% propylene glycol

7 95 5,311 2.09 X 10² 99.4

6 100 5,540 1.70 X 10² 99.6

0.1% Triton X-100

0.5 M urea

7 99 4,321 1.84 X 10² 99.1

6 100 9,407 1.69 X 10² 99.2

0.1 M nicotinamide

7 97 3,567 1.49 X 10² 99.4

a Yield is based on HSA-HPLC concentration measurements in the load and pool.

Example 5

Triton X-100 viral inactivation

[0374] For AFP-1, an albumin-fusion molecule with an isoelectric point in the range of 5.4-

precipitation) to the product quality of the molecule. Thus, Triton X-100 treatment was chosen

for viral inactivation. Similar to low pH treatment, the addition of Triton X-100 will disrupt

the envelope around the virus rendering it inactive. Unlike low pH treatment, Triton X-100

has no measurable impact on the product quality of AFP-1.

Virus (XMuLV) as a model enveloped virus. Briefly, material purified by Cibacron blue dye

chromatography was spiked with 10% (w/w) Triton X-100 to a final concentration of 0.5%

(w/w) Triton X-100, incubated for a given time, and then tested for infectivity using plate-
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Study 0 min 30 min

1 4.73 4.43

2 > 5.15 5.15 4.03 5.15 > 5.15

chromatography, the albumin-fusion is strongly bound to the stationary phase while some

impurities flow though the column. Triton X-100 is unretained by the anion exchange column

absorbance signal during the column loading. Additional clearance of Triton X-100 may be

to bind to the hydrophobic column along with the product. Thus, removal of Triton X-100

Example 6

monoclonal antibody (mAb), where the pI is typically in the range of 7.5 to 9.5, product binding

is of minimal concern when a flow-through AEX membrane is operated around neutral pH and

yield is often >95% (regardless of salt concentration or conductivity). As operating pH
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approaches the pI of the mAb, binding can occur and yield may be lost. For mAbs, host cell

impurity clearance is achieved under conditions of high pH and low salt (or conductivity).

Thus for a typical mAb, operation conditions are optimized such that conductivity is minimized

and the pH is as high as possible while remaining below the pI.

[0379] For albumin fusion proteins with a low pI, the development and optimization of a flow

through AEX membrane chromatography step is more complex and cannot be predicted a

priori. Unlike a typical mAb there is likely to be some binding of the target molecule to the

AEX membrane at all pH values around neutral, and less binding is expected at lower pH (due

to the lower protein charge) and higher salt concentrations (that would shield interactions

higher pH and lower salt concentrations result in greater impurity clearance. Thus, a balance

must be struck between high yield (low pH and high salt) and high purity (hi pH and low salt),

and pH, salt concentration, and membrane loading must be optimized for a given product.

[0380] To optimize the AEX membrane chromatography step for AFP-1, pH (pH 6.0 to 8.0),

design was used where the corners of the design space were tested, along with two center point

conditions and two additional points along the edges to determine the effect on step yield and

1. As can be seen in Table 13, yield was impacted by all three factors, and generally followed

the other hand, DNA clearance did not follow the expected trend of better clearance at higher

pH and lower salt. Instead, DNA clearance was observed to be worst at pH 8 at 10 mM NaCl.

Interestingly the effect was not caused by a single factor. For example, increased impurity

clearance was observed under weak (pH 6, 220 mM NaCl) and intermediate (pH 6, 10 mM

(pH 8.0, 10 mM NaCl). Only under the strongest binding conditions tested was impurity

clearance negatively impacted. One explanation for this result may be competitive binding

between the albumin-fusion protein and the impurities. Under strong binding conditions, the
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Table 11. Summary of process and analytical data for Mustang Q membrane chromatography.

[NaCl] Membrane Loading Yield HCP DNA Monomer
pH

(mM) (g/mL) (%) (ng/mg) (LRV) (%)

- - - - 2,241 - 99.6

6 10 0.5 83 2,764 5.5 99.5

10 90 2,802 5.7 99.2

6 110 2.5 92 2,720 6.4 99.1

6 220 1.5 98 2,210 5.8 -

7 60 1.5 89 2,520 4.6 99.6

7 60 1.5 89 2,294 4.8 99.5

8 10 2.5 85 2,432 2.6 99.4

8 110 2.5 91 2,328 5.9 99.5

8 190 1.5 98 2,535 6.3 -

Control of an oxidation variant using hydrophobic Interaction chromatography

scaffolds linked to the recombinant human serum albumin. Each Tn3 scaffold contains an

active site capable of binding to the CD40L ligand. The albumin-fusion protein contains eight

methionine residues (six on the albumin portion of the molecule, and one on each Tn3 scaffold)

and seven tryptophan residues (five on the albumin portion of the molecule, and one on each
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Tn3 scaffold). The methionine and tryptophan residues that are close to the surface area can be

oxidized during the cell culture and/or purification process. Figure 10 shows the relative

potency as a function of oxidation determined by peptide mapping mass spectrometry. As can

be seen, methionine oxidation on the albumin (M498 and M529) or Tn3 (M74 and M17)

portion of the molecule does not contribute to a loss of potency. On the other hand, the

tryptophan oxidation (W46 and W151), which occurs on the Tn3 scaffold near the active sites

(on the BC loops) of the molecule, results in a loss of potency for the molecule. Thus,

tryptophan oxidation must be well controlled throughout the manufacturing process.

[0383] In order to monitor tryptophan oxidation during the development and manufacturing of

AFP-1, peptide mapping mass spectrometry, SEC-HPLC, and HIC-HPLC were utilized at

detection of peptides that contain TN3 tryptophan (W46 and W151) oxidation. The method can

be used for future in-process testing and quality control of AFP-1.

tryptophan oxidation as a function of time for Capto Blue and Capto Q pool. For these runs,

pools were nominally pH 7 to pH 8, which is typical of the operating pH for the purification

process. As can be seen in Figure 11, tryptophan oxidation (measured by SEC-HPLC) in

Capto Blue pools varied with bioreactor and was reduced when a 10% propylene glycol wash

was employed and also when the pool was stored at lower temperatures. Moreover, the

addition of 10 mM EDTA to the Capto Blue pool also slowed the tryptophan oxidation (data
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oxidation of AFP-1.

chromatography step was employed to remove excessive amounts of oxidation, including

tryptophan oxidation. Figure 13 shows representative HIC chromatograms for AFP-1. As can

be seen in the figure, multiple HIC resins and a multi-modal (cation exchange/HIC) resin were

investigated for the purification of AFP-1. For all resins tested, AFP-1 eluted near the center

of the gradient, and was suitable for removal of tryptophan oxidation. When HIC is employed

in a gradient elution for AFP-1, the oxidized product (including methionine and tryptophan

oxidation) eluted earlier than native product, and is concentrated in the front of the peak. Under

preparative-scale conditions the oxidized species are concentrated in the front of the peak;

however, there is not enough resolution to see a distinct oxidized product peak.

[0387] During development, both Butyl-S Fast Flow (Butyl-S) and Toyopearl PPG-600M

column volume fraction until the peak max, and then the remaining product peak was collected

in a single, final fraction. In both runs, the fractions were tested for oxidized content (by HIC-

Conclusions

[0388] The description above outlines various approaches to purify recombinant human

albumin (rHSA) and albumin-fusions proteins using scalable techniques that may be suitable
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97 

 

for clinical or commercial manufacturing.   The initial steps in the process were optimized to 

reduce host related impurities, such as HCP, DNA, and viruses.  The Cibacron blue dye 

chromatography capture step included aggressive washes to reduce HCP and utilized selective 

elution with octanoate.  Triton X-100 viral inactivation was shown to be a robust method for 

inactivation of enveloped viruses without impacting product quality.  The AEX column and 

membrane chromatography steps were optimized to reduce DNA to very low levels.  

Interestingly, the membrane chromatography step was shown to be optimal at low pH and high 

salt, which was not expected prior to this work.  Finally, the purification process was designed 

to control the level of an oxidized variant which was shown to be less potent.  The control 

strategy included a propylene glycol wash during the Cibacron blue chromatography step as 

well as addition of EDTA to the elution buffer to help limit tryptophan oxidation.  In addition, 

hydrophobic interaction chromatography was used as an effective option for removal of the 

oxidized product.  The purification process was scaled up to purify 500 L bioreactors and was 

shown to be consistent in terms of yield and product quality from batch to batch. 

[0389] The examples shown above illustrate various aspects of the invention and practice of 

the methods of the invention.  These examples are not intended to provide an exhaustive 

description of the many different embodiments of the invention.  Thus, although the invention 

has been described in some detail by way of illustration and example for purposes of clarity of 

understanding, those of ordinary skill in the art will realize readily that many changes and 

modifications can be made without departing from the spirit or scope of the appended claims.   

[0390] All publications, patents and patent applications mentioned in this specification are 

herein incorporated by reference into the specification to the same extent as if each individual 

publication, patent or patent application was specifically and individually indicated to be 

incorporated herein by reference. 

[0391] The discussion of documents, acts, materials, devices, articles and the like is included 

in this specification solely for the purpose of providing a context for the present invention.  It 

is not suggested or represented that any or all of these matters formed part of the prior art base 

or were common general knowledge in the field relevant to the present invention as it existed 

before the priority date of each claim of this application. 

[0392] Unless the context requires otherwise, where the terms “comprise”, “comprises”, 

“comprised” or “comprising” are used in this specification (including the claims) they are to 

be interpreted as specifying the presence of the stated features, integers, steps or components, 

but not precluding the presence of one or more other features, integers, steps or components, 

or group thereof. 
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WHAT IS CLAIMED IS:

1. A method of reducing oxidation of tryptophan and/or methionine during purification

in an albumin-fusion protein, the method comprising subjecting a composition comprising the

albumin-fusion protein to the following purification processes:

(a) an affinity matrix;

(b) an anion exchange matrix,

wherein the albumin-fusion protein is eluted from the affinity matrix by applying an elution

buffer comprising octanoate.

2. The method of claim 1, wherein the elution buffer comprises about 2 mM to about

100 mM octanoate.

3. The method of claim 1 or claim 2, wherein affinity matrix is washed with a wash

buffer comprising:

(1) about 2% to about 20% polyol, wherein the polyol is selected from the group

consisting of 1,2-propanediol, 1,3-propanediol, 1,2-butanediol, 1,3-butanediol, 1,4-

butanediol, 1,6-hexanediol, and 2-Methyl-2,4-pentanediol;

(2) 0.05 M to 2.0 M salt, wherein the salt is selected from sodium chloride, potassium

chloride, calcium chloride, lithium chloride, sodium bromide, potassium bromide and lithium

bromide;

(3) about 0.02 M to about 0.2 M sodium sulfate;

(4) about 0.01% to about 1% nonionic surfactant;

(5) about 0.05 M to about 1.0 M urea; or

(6) about 0.02 M to about 0.5 M nicotinamide.

4. A method of reducing oxidation of tryptophan and/or methionine during purification

in an albumin-fusion protein, the method comprising subjecting a composition comprising the

albumin-fusion protein to the following purification processes:

(a) an affinity matrix;

(b) an anion exchange matrix,

wherein the affinity matrix is washed with a wash buffer comprising:
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consisting of 1,2-propanediol, 1,3-propanediol, 1,2-butanediol, 1,3-butanediol, 1,4-

(6) about 0.02 M to about 0.5 M nicotinamide.

about 15% polyol, about 0.2 M to about 0.8 M salt, about 0.2 M to about 0.8 M sodium

6.

7.

8.

9.

10.

matrix.
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13. The method of any one of claims 1 to 12, wherein the anion exchange matrix

14. The method of any one of claims 1 to 13, wherein the albumin-fusion protein is eluted

from the anion exchange matrix using step elution.

13. The method of any one of claims 1 to 13, wherein the albumin-fusion protein is eluted

from the anion exchange using a gradient elution.

14.

comprises a salt selected from the group consisting of NaCl, KCl, CaCl, HCl, LiCl, NaBr,

KBr, and LiBr.

15. The method of claim 14, wherein the salt is NaCl and is present in an amount of 20-

400 mM.

16. The method of any of claims 1 to 15, wherein the anion exchange matrix is

equilibrated with a loading buffer comprising 50 mM bis-Tris and 20 mM NaCl at a pH 7.0.

17. The method of any one of claims 1 to 16, wherein the method further comprises

passing the composition over an anion exchange membrane.

18. The method of claim 17, wherein the anion exchange membrane is a polyethersulfone

base membrane modified with quaternary amines.

19. The method of claim 17, wherein the composition is passed over the anion exchange

pH of less than 8.

20. The method of claim 19, wherein the flow through buffer has a salt concentration of

10 mM to 220 mM and a pH of 6 to 8.

21. The method of claim 20, wherein the flow through buffer has a salt concentration of

50 mM to 220 mM at a pH of 6 to 7.5.
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22. The method of any one of claim 1 to 21, wherein the anion exchange matrix eluant is

subjected to diafiltration.

and 50 mM NaCl at pH 7.0.

The method of any one of claims 17 to 22, wherein the membrane is equilibrated.

26.

composition to a hydrophobic interaction matrix.

27. The method of claim 26, wherein the hydrophobic interaction matrix or multimodal

matrix is selected from the group consisting of Capto Butyl, Capto Phenyl, Capto Butyl,

600M, TSKgel Phenyl, TSKgel Ether, Macro-Prep Methyl, Capto MMC, Eshmuno HCX,

28. The method of claim 26, wherein the hydrophobic interaction matrix is loaded with a

29. The method of claim 26, wherein the hydrophobic interaction matrix is eluted with an

composition to ultrafiltration.

31.

composition to diafiltration.
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32. The method of any one of claims 1 to 31, further comprising subjecting the

33. The method of any one of claims 1 to 32, further comprising subjecting the

composition to size exclusion chromatography.

34. The method of any one of claims 1 to 33, further comprising a viral inactivation

process.

35.

composition comprising albumin-fusion protein to Triton X-100, Tween 80, polysorbate 20,

36. The method of claim 34, wherein the viral inactivation process is performed after the

37. The method of claim 38, wherein Triton X-100 is added to a final concentration of

about 0.01% to about 1% Triton X-100 (w/w) held for about 30 to about 240 minutes.

38. A method of obtaining a composition comprising albumin-fusion protein essentially

free of oxidized tryptophan residues, the method comprising subjecting a composition

albumin-fusion proteins to a hydrophobic interaction matrix, wherein oxidized tryptophan

albumin-fusion protein and non-oxidized tryptophan albumin-fusion protein are eluted from

tryptophan albumin-fusion protein from the non-oxidized tryptophan albumin-fusion protein.

39. A method of isolating an albumin-fusion protein essentially free from oxidation of

an albumin-fusion protein to the following purification processes:

(a) an affinity matrix chromatography process;

(b) an anion exchange chromatography process; and
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wherein an elution buffer comprising octanoate is applied to the affinity matrix, and wherein

oxidized tryptophan albumin-fusion protein and non-oxidized tryptophan albumin-fusion

albumin-fusion protein.

A method of purifying an albumin-fusion protein, the method comprising subjecting a

composition comprising an albumin-fusion protein to a hydrophobic interaction matrix, and

one or more of the following purification processes:

(a) an affinity matrix, wherein an elution buffer comprising octanoate is applied to

the affinity matrix; and/or

(b) an anion exchange matrix; wherein affinity matrix is washed with a wash buffer

comprising: (1) about 2% to about 20% polyol, wherein the polyol is selected from the group

consisting of 1,2-propanediol, 1,3-propanediol, 1,2-butanediol, 1,3-butanediol, 1,4-butanediol,

1,6 hexanediol, and 2-methyl-2,4-pentanediol; (2) 0.05 M to 2.0 salt, wherein the salt is

selected from sodium chloride, potassium chloride, calcium chloride, lithium chloride, sodium

bromide, potassium bromide and lithium bromide; (3) about 0.02 M to about 0.2 M sodium

sulfate; (4) about 0.01% to about 1% nonionic surfactant; (5) about 0.05 M to about 1.0 M urea;

or (6) about 0.02 M to about 0.5 M nicotinamide,

wherein the resulting purified albumin-fusion protein is essentially free of oxidized

tryptophan residues.

41. A method of purifying an albumin-fusion protein, the method comprising:

matrix;

first eluant;

(d) eluting the albumin-fusion protein from the anion exchange matrix to obtain a

second eluant;
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(f) passing the albumin-fusion protein through an anion exchange membrane to

(h) eluting the albumin-fusion protein from the hydrophobic interaction matrix to

obtain a third eluant,

42. The method of any one of claims 1 to 41, wherein the albumin in the albumin-fusion

43. The method of claim 42, wherein the HSA is a variant HSA.

44. The method of claim 43, wherein the amino acid sequence of the variant HSA is SEQ

ID NO: 133.

45. The method of any one of claims 1 to 44, wherein the albumin-fusion protein comprises

a scaffold moiety comprising a third fibronectin type III (FnIII) domain.

47. The method of any one of claims 1 to 46, wherein the albumin-fusion protein comprises

a scaffold.

49.

activity of the albumin-fusion protein.

50. The method of any one of claims 47-49, wherein the scaffold specifically binds to

CD40L.

51. The method of claim 50, wherein the Tn3 scaffold comprises a single CD40L-specific

monomer subunit.

52.
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53.

directly connected.

54. The method of claim 52, wherein the two CD40L-specific monomer subunits are

connected by a linker.

55. The method of claim 54, wherein the linker comprises a peptide linker.

wherein:

(a) X is Serine (S), Alanine (A), Glycine (G), Leu (L), Isoleucine (I), or Valine

(V);

m is 1, 2, 3 or 4; and

(d) n is 1, 2, 3, 4, 5, 6, or 7.

ID NO: 132, SEQ ID NO: 142 or SEQ ID NO: 143.

58. The method of claim 45, wherein the Tn3 scaffold comprises a beta strand, and wherein

59. The method of claim 45, wherein the Tn3 scaffold comprises an A beta strand, wherein

60. The method of claim 45, wherein the Tn3 scaffold comprises a B beta strand, wherein

61.

the cysteine in SEQ ID NO: 13 or 14 is not substituted.

62. The method of claim 45, wherein the Tn3 scaffold comprises a D beta strand, wherein

the D beta strand comprises SEQ ID NO: 15 except for at least one mutation.
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beta strand comprises SEQ ID NO: 16 except for at least one mutation.

beta strand comprises SEQ ID NO: 17 except for at least one mutation, and wherein the cysteine

in SEQ ID NO: 17 is not substituted.

66. The method of any one of claims 50 to 54, wherein the CD40L-specific monomer

T
wherein:

the sequences of the AB, BC, CD, DE, EF, and FG loops, respectively;

(c) length of the loop n is an integer between 2 and 26.

67. The method of claim 66, wherein the sequence of the AB loop comprises SEQ ID NO:

of the EF loop comprises SEQ ID NO: 8 or SEQ ID NO: 137.

selected from the group consisting of SEQ ID NOs: 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93,

and 168.

69. The method of claim 67, wherein the sequence of the DE loop comprises a sequence
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71. The method of claim 67, wherein the sequence of the BC loop comprises a sequence

108, 109, 110, 111, 112, 113, 114, 115, 116, 117, and 174.

126, 127, 128, and 175.

73. The method of claim 67, wherein the sequence of the FG loop comprises a sequence

selected from the groups consisting of SEQ ID NOs: 129, 130, and 177.

74. The method of claim 67, wherein:

(a) the sequence of the BC loop comprises SEQ ID NO: 83, the sequence of the DE

loop comprises SEQ ID NO: 94, and the sequence of the FG loop comprises SEQ ID

(b) the sequence of the BC loop comprises SEQ ID NO: 83, the sequence of the DE

NO: 99;

loop comprises SEQ ID NO: 95, and the sequence of the FG loop comprises SEQ ID

(d) the sequence of the BC loop comprises SEQ ID NO: 85, the sequence of the DE

NO: 9 or 139;

(e) the sequence of the BC loop comprises SEQ ID NO: 86, the sequence of the DE

NO: 9 or 139;

(f) the sequence of the BC loop comprises SEQ ID NO: 87, the sequence of the DE

NO: 9 or 139;

(g) the sequence of the BC loop comprises SEQ ID NO: 88, the sequence of the DE

loop comprises SEQ ID NO: 95, and the sequence of the FG loop comprises SEQ ID

NO: 9 or 139;
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(h) the sequence of the BC loop comprises SEQ ID NO: 89, the sequence of the DE

NO: 9 or 139;

loop comprises SEQ ID NO: 94, and the sequence of the FG loop comprises SEQ ID

NO: 9 or 139;

(j) the sequence of the BC loop comprises SEQ ID NO: 91, the sequence of the DE

NO: 9 or 139;

NO: 9 or 139; or,

NO: 9 or 139.

75.

(a) the sequence of the BC loop comprises SEQ ID NO: 100, the sequence of the

ID NO: 129;

DE loop comprises SEQ ID NO: 119, and the sequence of the FG loop comprises SEQ

(c) the sequence of the BC loop comprises SEQ ID NO: 102, the sequence of the

(d) the sequence of the BC loop comprises SEQ ID NO: 103, the sequence of the

(e) the sequence of the BC loop comprises SEQ ID NO: 104, the sequence of the
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DE loop comprises SEQ ID NO: 121, and the sequence of the FG loop comprises SEQ

(g) the sequence of the BC loop comprises SEQ ID NO: 106, the sequence of the

DE loop comprises SEQ ID NO: 123, and the sequence of the FG loop comprises SEQ

(i) the sequence of the BC loop comprises SEQ ID NO: 108, the sequence of the

DE loop comprises SEQ ID NO: 118, and the sequence of the FG loop comprises SEQ

(j) the sequence of the BC loop comprises SEQ ID NO: 109, the sequence of the

DE loop comprises SEQ ID NO: 123, and the sequence of the FG loop comprises SEQ

(k) the sequence of the BC loop comprises SEQ ID NO: 110, the sequence of the

DE loop comprises SEQ ID NO: 121, and the sequence of the FG loop comprises SEQ

(1) the sequence of the BC loop comprises SEQ ID NO: 111, the sequence of the

ID NO: 130;

DE loop comprises SEQ ID NO: 121, and the sequence of the FG loop comprises SEQ

(n) the sequence of the BC loop comprises SEQ ID NO: 112, the sequence of the

DE loop comprises SEQ ID NO: 124, and the sequence of the FG loop comprises SEQ

(o) the sequence of the BC loop comprises SEQ ID NO: 113, the sequence of the

DE loop comprises SEQ ID NO: 125, and the sequence of the FG loop comprises SEQ

(p) the sequence of the BC loop comprises SEQ ID NO: 114, the sequence of the

DE loop comprises SEQ ID NO: 118, and the sequence of the FG loop comprises SEQ

ID NO: 129;
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(q) the sequence of the BC loop comprises SEQ ID NO: 115, the sequence of the

ID NO: 129;

DE loop comprises SEQ ID NO: 127, and the sequence of the FG loop comprises SEQ

ID NO: 129; or,

(s) the sequence of the BC loop comprises SEQ ID NO: 117, the sequence of the

ID NO: 129.

76.

77.

38, 40, 42 and 146.

78.

subunit comprises the amino acid sequence:

YSIGNLKPDTEYEVSLICRXGDMSSNPAKETFTT(SEQ ID NO: 167)

wherein:

(a) X represents amino acid residue serine (S) or leucine (L);

(c) X represents amino acid residue histidine (H), isoleucine (I), valine (V),

or aspartic acid (D);

(f) X represents amino acid residue phenylalanine (F) or tyrosine (Y);
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(Y);

histidine (H);

79. The method of claim 78, wherein the CD40L-specific monomer subunit comprises a

62, 64, 66, 68, 70, 72, 74, 76, 78, 80, and 82.

80. The method of claim 78, wherein the CD40L-specific monomer subunit comprises the

IEVXDVTDTTALITWXX3RSX4X5X6X7XgXgXdCELXjYGIKDVPGDRTTIDLX1Xj3X1

wherein:

(a) X represents amino acid residue lysine (K) or glutamic acid (E);

(c) X represents amino acid residue asparagine (N) or alanine (A);

(d) X represents amino acid residue serine (S), leucine (L), alanine (A),

(V), isoleucine (I) or serine (S);

histidine (H);

(g) X represents amino acid residue asparagine (N), aspartic acid (D), histidine (H)

(h) X represents amino acid residue leucine (L), phenylalanine (F), histidine (H) or

tyrosine (Y);

(L) or aspartic acid (D);

(j) X represents amino acid residue glycine (G), phenylalanine (F), histidine (H)

(k) or tyrosine (Y);

(1) X represents amino acid residue alanine (A) or threonine (T);
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(m) X represents amino acid residue serine (S), asparagine (N), glutamic acid (E),

(n) X represents amino acid residue serine (S), glutamine (Q), threonine (T),

(o) X represents amino acid residue proline (P), valine (V), isoleucine (I) or

alanine (A) or no amino acid;

(p) X represents amino acid residue isoleucine (I) or no amino acid;

(r) X represents amino acid residue serine (S) or asparagine (N).

81. The method of claim 46, wherein the Tn3 scaffold comprises a sequence selected from

82. The method of claim 46, wherein the Tn3 scaffold comprises a sequence selected from

the group consisting of SEQ ID NOs: 201, 202, 203, and 204.

83.

84.

85. The method of any one of claims 50 to 84, wherein the scaffold binds CD40L and

86.

87.

about 50 nM or less, or about 25 nM or less, or about 10 nM or less, or about 5 nM or less, or
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88.

specifically binds to a CD40L epitope comprising amino acids located at positions 142 to 155,

89. An albumin-fusion protein composition obtained by the method of any one of claims 1

to 88.

90.

fusion protein is >90%.

91. A composition comprising an albumin-fusion protein, wherein the composition has less

than 20 ng/mg host cell protein, and wherein less than 15% of the tryptophan residues are

oxidized.

92. The composition of claim 91, wherein less than 5% of the tryptophan residues are

93. The composition of claim 94, wherein less than 5% of the amino acid residues relative

94. A composition comprising an albumin-fusion protein, wherein the composition has less

95. The composition of claim 94, wherein less than 5% of the tryptophan residues are

96. The composition of claim 95, wherein less than 20% of the amino acid residues relative

to the entire protein is oxidized.

97. A composition comprising an albumin-fusion protein, wherein the composition has less

than 20 ng/mg host cell protein, and wherein the albumin-fusion protein has a relative activity

98. A composition comprising an albumin-fusion protein, wherein the composition has less

than 5x10-3 ng/mg DNA and wherein the albumin-fusion protein has a relative activity of

>90%.
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A composition comprising an albumin-fusion protein of SEQ ID NO: 134, 135, 201,

protein, and wherein the tryptophan at position 46, 151 or both is not oxidized.

(a) a composition of any one of claims 90 to 99;

(b) a buffer;

(c) a sugar; and

101. The formulation of claim 100, wherein the buffer is a sodium phosphate buffer, the

102. The formulation of claim 100 or claim 101, wherein the formulation is lyophilized.
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20161145307 OM

45

Blue (Lot 1; RT)

Blue (Lot 1; RT; w/ PG wash)

Blue (Lot 1; 5C)

35

Blue (Lot 2; RT; w/ PG wash)

% Increase in tryptophan oxidation

x

Q (Lot 1; RT)

30

Log. (Blue (Lot 2; RT; w/ PG wash)) Log. (Blue (Lot 2; RT; w/ PG wash))

25

11/14

20 15 10
5

X

0

X

0

2

4

6

10

12

Time (days)

PCT/US2016/022003

20
26

20
19

11
   

   
13

 M
ar

 2
02

6

2
0
2
6
2
0
1
9
1
1
 
1
3
 
M
a
r
 
2
0
2
6

W
O
 
2
0
1
6
/
1
4
5
3
0
7

Blue (Lot 1; RT)

Blue (Lot 1; RT; w/ PG wash)

Blue (Lot 1; 5C)

Blue (Lot 2; RT; w/ PG wash)

Q (Lot 1; RT)

Log. (Blue (Lot 2; RT; w/ PG wash))

Log. (Blue (Lot 2; RT; w/ PG wash))

1
1
/
1
4

5
0
0246

T
i
m
e
 
(
d
a
y
s
)

P
C
T
/
U
S
2
0
1
6
/
0
2
2
0
0
3



WO 2016/145307 PCT/US2016/022003

12/14

80k 60k 50k 40k 30k 20k

FIGURE 12

CM

TDO2

48 kDa

20
26

20
19

11
   

   
13

 M
ar

 2
02

6

w
o
 
2
0
1
6
/
1
4
5
3
0
7

P
C
T
/
U
S
2
0
1
6
/
0
2
2
0
0
3

1
2
/
1
4

2
0
2
6
2
0
1
9
1
1
 
1
3
 
M
a
r
 
2
0
2
6



FIGURE 13
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Sequence Listing
1 Sequence Listing

Information
1-1 File Name HOPA_026_03AU_SeqList_ST26.xml
1-2 DTD Version V1_3
1-3 Software Name WIPO Sequence
1-4 Software Version 2.3.0
1-5 Production Date 2023-06-27
1-6 Original free text language

code
en

1-7 Non English free text
language code

2 General Information
2-1 Current application: IP

Office
AU

2-2 Current application:
Application number

2-3 Current application: Filing
date

2-4 Current application:
Applicant file reference

HOPA-026/03AU

2-5 Earliest priority application:
IP Office

US

2-6 Earliest priority application:
Application number

62/132,198

2-7 Earliest priority application:
Filing date

2015-03-12

2-8en Applicant name MedImmune LLC
2-8 Applicant name: Name

Latin
2-9en Inventor name
2-9 Inventor name: Name Latin
2-10en Invention title METHOD OF PURIFYING ALBUMIN-FUSION PROTEINS
2-11 Sequence Total Quantity 210

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 2023-06-27

1-6 en

code

1-7

2 General Information

2-1 AU
Office

2-2

2-3

date

2-4 HOPA-026/03AU

2-5 US
IP Office

2-6

2-7 2015-03-12

2-8en MedImmune LLC

2-8

Latin

2-9en Inventor name

2-9 Inventor name: Name Latin

2-10en Invention title

2-11 210
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3-1 Sequences
3-1-1 Sequence Number [ID] 1
3-1-2 Molecule Type AA
3-1-3 Length 261
3-1-4 Features

Location/Qualifiers
source 1..261
mol_type=protein
organism=Homo sapiens

NonEnglishQualifier Value
3-1-5 Residues MIETYNQTSP RSAATGLPIS MKIFMYLLTV FLITQMIGSA LFAVYLHRRL DKIEDERNLH 60

EDFVFMKTIQ RCNTGERSLS LLNCEEIKSQ FEGFVKDIML NKEETKKENS FEMQKGDQNP 120
QIAAHVISEA SSKTTSVLQW AEKGYYTMSN NLVTLENGKQ LTVKRQGLYY IYAQVTFCSN 180
REASSQAPFI ASLCLKSPGR FERILLRAAN THSSAKPCGQ QSIHLGGVFE LQPGASVFVN 240
VTDPSQVSHG TGFTSFGLLK L 261

3-2 Sequences
3-2-1 Sequence Number [ID] 2
3-2-2 Molecule Type AA
3-2-3 Length 149
3-2-4 Features

Location/Qualifiers
source 1..149
mol_type=protein
organism=Homo sapiens

NonEnglishQualifier Value
3-2-5 Residues MQKGDQNPQI AAHVISEASS KTTSVLQWAE KGYYTMSNNL VTLENGKQLT VKRQGLYYIY 60

AQVTFCSNRE ASSQAPFIAS LCLKSPGRFE RILLRAANTH SSAKPCGQQS IHLGGVFELQ 120
PGASVFVNVT DPSQVSHGTG FTSFGLLKL 149

3-3 Sequences
3-3-1 Sequence Number [ID] 3
3-3-2 Molecule Type AA
3-3-3 Length 83
3-3-4 Features

Location/Qualifiers
REGION 1..83
note=synthetic construct
source 1..83
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-3-5 Residues IEVKDVTDTT ALITWFKPLA EIDGCELTYG IKDVPGDRTT IDLTEDENQY SIGNLKPDTE 60

YEVSLICRRG DMSSNPAKET FTT 83

3-4 Sequences
3-4-1 Sequence Number [ID] 4
3-4-2 Molecule Type AA
3-4-3 Length 7
3-4-4 Features

Location/Qualifiers
REGION 1..7
note=synthetic construct
source 1..7
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-4-5 Residues KDVTDTT 7

3-5 Sequences
3-5-1 Sequence Number [ID] 5
3-5-2 Molecule Type AA
3-5-3 Length 9
3-5-4 Features

Location/Qualifiers
REGION 1..9
note=synthetic construct
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-5-5 Residues FKPLAEIDG 9

3-6 Sequences
3-6-1 Sequence Number [ID] 6
3-6-2 Molecule Type AA
3-6-3 Length 7
3-6-4 Features

Location/Qualifiers
REGION 1..7
note=synthetic construct
source 1..7
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-6-5 Residues KDVPGDR 7

3-1

3-1-1 1

AA
3-1-3 261

3-1-4 Features source 1..261

Location/Qualifiers

3-1-5 Residues

EDFVFMKTIQ RCNTGERSLS LLNCEEIKSQ FEGFVKDIML NKEETKKENS FEMQKGDQNP 120

261

3-2

2

3-2-3 149

source 1..149

AQVTFCSNRE ASSQAPFIAS LCLKSPGRFE RILLRAANTH SSAKPCGQQS IHLGGVFELQ 120

149

3-3

3-3-2 AA

3-3-4 REGION 1..83

source 1..83

83

3-4

3-4-1 4

3-4-2 AA
3-4-3 7

3-4-4 Features REGION 1..7

Location/Qualifiers

source 1..7

3-4-5 Residues KDVTDTT 7

3-5

3-5-1 5

3-5-2 AA
3-5-3 9

3-5-4 Features REGION 1..9

Location/Qualifiers

source 1..9

organism=synthetic construct

3-5-5 Residues FKPLAEIDG 9

3-6

3-6-1 6

3-6-2 AA
3-6-3 7

3-6-4 REGION 1..7

Location/Qualifiers

source 1..7

3-6-5 Residues KDVPGDR 7
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3-7 Sequences
3-7-1 Sequence Number [ID] 7
3-7-2 Molecule Type AA
3-7-3 Length 6
3-7-4 Features

Location/Qualifiers
REGION 1..6
note=synthetic construct
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-7-5 Residues TEDENQ 6

3-8 Sequences
3-8-1 Sequence Number [ID] 8
3-8-2 Molecule Type AA
3-8-3 Length 8
3-8-4 Features

Location/Qualifiers
REGION 1..8
note=synthetic construct
source 1..8
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-8-5 Residues GNLKPDTE 8

3-9 Sequences
3-9-1 Sequence Number [ID] 9
3-9-2 Molecule Type AA
3-9-3 Length 10
3-9-4 Features

Location/Qualifiers
REGION 1..10
note=synthetic construct
source 1..10
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-9-5 Residues RRGDMSSNPA 10

3-10 Sequences
3-10-1 Sequence Number [ID] 10
3-10-2 Molecule Type AA
3-10-3 Length 10
3-10-4 Features

Location/Qualifiers
REGION 1..10
note=synthetic construct
source 1..10
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-10-5 Residues RLDAPSQIEV 10

3-11 Sequences
3-11-1 Sequence Number [ID] 11
3-11-2 Molecule Type
3-11-3 Length
3-11-4 Features

Location/Qualifiers
NonEnglishQualifier Value

3-11-5 Residues 000 3

3-12 Sequences
3-12-1 Sequence Number [ID] 12
3-12-2 Molecule Type AA
3-12-3 Length 5
3-12-4 Features

Location/Qualifiers
REGION 1..5
note=synthetic construct
source 1..5
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-12-5 Residues ALITW 5

3-13 Sequences
3-13-1 Sequence Number [ID] 13
3-13-2 Molecule Type AA
3-13-3 Length 7
3-13-4 Features REGION 1..7

3-7-2 AA
3-7-3

3-7-4 Features REGION 1..6

Location/Qualifiers

source 1..6

3-7-5 Residues

3-8

3-8-1

AA

3-9

3-9-1

AA

3-9-5 Residues 10

3-10

10

3-10-2 AA
10

3-10-4 Features REGION 1..10

Location/Qualifiers

source 1..10

3-10-5 Residues 10

3-11

3-11-1

3-11-2

3-11-4 Features

Location/Qualifiers

3-11-5 Residues 000 3

3-12-1

3-12-2 AA
3-12-3 5

3-12-4 Features

Location/Qualifiers

source 1..5

3-12-5 Residues ALITW 5

3-13

3-13-2

3-13-3 7

3-13-4 Features
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Location/Qualifiers note=synthetic construct
source 1..7
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-13-5 Residues CELAYGI 7

3-14 Sequences
3-14-1 Sequence Number [ID] 14
3-14-2 Molecule Type AA
3-14-3 Length 7
3-14-4 Features

Location/Qualifiers
REGION 1..7
note=synthetic construct
source 1..7
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-14-5 Residues CELTYGI 7

3-15 Sequences
3-15-1 Sequence Number [ID] 15
3-15-2 Molecule Type AA
3-15-3 Length 5
3-15-4 Features

Location/Qualifiers
REGION 1..5
note=synthetic construct
source 1..5
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-15-5 Residues TTIDL 5

3-16 Sequences
3-16-1 Sequence Number [ID] 16
3-16-2 Molecule Type
3-16-3 Length
3-16-4 Features

Location/Qualifiers
NonEnglishQualifier Value

3-16-5 Residues 000 3

3-17 Sequences
3-17-1 Sequence Number [ID] 17
3-17-2 Molecule Type AA
3-17-3 Length 7
3-17-4 Features

Location/Qualifiers
REGION 1..7
note=synthetic construct
source 1..7
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-17-5 Residues YEVSLIC 7

3-18 Sequences
3-18-1 Sequence Number [ID] 18
3-18-2 Molecule Type AA
3-18-3 Length 6
3-18-4 Features

Location/Qualifiers
REGION 1..6
note=synthetic construct
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-18-5 Residues KETFTT 6

3-19 Sequences
3-19-1 Sequence Number [ID] 19
3-19-2 Molecule Type AA
3-19-3 Length 98
3-19-4 Features

Location/Qualifiers
REGION 1..98
note=synthetic construct
source 1..98
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value

Location/Qualifiers

source 1..7

3-13-5 Residues CELAYGI 7

3-14

3-14-1 14

3-14-2

3-14-3 7

Features

Location/Qualifiers

source 1..7

3-14-5 Residues CELTYGI 7

3-15

3-15-1

3-15-2 AA
3-15-3 5

3-15-4 Features

Location/Qualifiers

source 1..5

3-15-5 Residues TTIDL 5

3-16

3-16-1

3-16-2

3-16-3

3-16-4 Features

Location/Qualifiers

3-16-5 Residues 000 3

3-17

3-17-2 AA
3-17-3 7

3-17-4 Features REGION 1..7

Location/Qualifiers

source 1..7

3-17-5 Residues YEVSLIC 7

3-18

18

3-18-2 AA
3-18-3 6

3-18-4 Features

Location/Qualifiers

source 1..6

Residues KETFTT 6

3-19

3-19-1 19

3-19-2

3-19-4 Features

Location/Qualifiers
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3-19-5 Residues AIEVKDVTDT TALITWSDEF GHYDGCELTY GIKDVPGDRT TIDLWWHSAW YSIGNLKPDT 60
EYEVSLICYT DQEAGNPAKE TFTTGGGTLG HHHHHHHH 98

3-20 Sequences
3-20-1 Sequence Number [ID] 20
3-20-2 Molecule Type AA
3-20-3 Length 83
3-20-4 Features

Location/Qualifiers
REGION 1..83
note=synthetic construct
source 1..83
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-20-5 Residues IEVKDVTDTT ALITWSDEFG HYDGCELTYG IKDVPGDRTT IDLWWHSAWY SIGNLKPDTE 60

YEVSLICYTD QEAGNPAKET FTT 83

3-21 Sequences
3-21-1 Sequence Number [ID] 21
3-21-2 Molecule Type AA
3-21-3 Length 98
3-21-4 Features

Location/Qualifiers
REGION 1..98
note=synthetic construct
source 1..98
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-21-5 Residues AIEVKDVTDT TALITWSDEF GHYDGCELTY GIKDVPGDRT TIDLWWHSAW YSIGNLKPDT 60

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-22 Sequences
3-22-1 Sequence Number [ID] 22
3-22-2 Molecule Type AA
3-22-3 Length 83
3-22-4 Features

Location/Qualifiers
REGION 1..83
note=synthetic construct
source 1..83
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-22-5 Residues IEVKDVTDTT ALITWSDEFG HYDGCELTYG IKDVPGDRTT IDLWWHSAWY SIGNLKPDTE 60

YEVSLICRRG DMSSNPAKET FTT 83

3-23 Sequences
3-23-1 Sequence Number [ID] 23
3-23-2 Molecule Type AA
3-23-3 Length 98
3-23-4 Features

Location/Qualifiers
REGION 1..98
note=synthetic construct
source 1..98
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-23-5 Residues AIEVKDVTDT TALITWSDDF DNYEWCELTY GIKDVPGDRT TIDLWYHMAW YSIGNLKPDT 60

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-24 Sequences
3-24-1 Sequence Number [ID] 24
3-24-2 Molecule Type AA
3-24-3 Length 83
3-24-4 Features

Location/Qualifiers
REGION 1..83
note=synthetic construct
source 1..83
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-24-5 Residues IEVKDVTDTT ALITWSDDFD NYEWCELTYG IKDVPGDRTT IDLWYHMAWY SIGNLKPDTE 60

YEVSLICRRG DMSSNPAKET FTT 83

3-25 Sequences
3-25-1 Sequence Number [ID] 25
3-25-2 Molecule Type AA
3-25-3 Length 98
3-25-4 Features

Location/Qualifiers
REGION 1..98
note=synthetic construct
source 1..98

3-19-5 Residues AIEVKDVTDT TALITWSDEF GHYDGCELTY GIKDVPGDRT TIDLWWHSAW YSIGNLKPDT 60

98

3-20

3-20-1

3-20-2 AA
3-20-3 83

3-20-4 Features

3-20-5

83

3-21

3-21-1

3-21-2 AA

REGION 1..98

3-21-5 Residues

98

3-22

3-22-1 22

83

source 1..83

YEVSLICRRG DMSSNPAKET FTT 83

3-23-4

Location/Qualifiers

AIEVKDVTDT TALITWSDDF DNYEWCELTY GIKDVPGDRT TIDLWYHMAW YSIGNLKPDT 60

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-24

3-24-1

3-24-2 AA
3-24-3 83

3-24-4 Features

Location/Qualifiers

3-24-5 Residues

25

3-25-3

Features

Location/Qualifiers
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mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-25-5 Residues AIEVKDVTDT TALITWSDDF ADYVWCELTY GIKDVPGDRT TIDLWWHSAW YSIGNLKPDT 60

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-26 Sequences
3-26-1 Sequence Number [ID] 26
3-26-2 Molecule Type AA
3-26-3 Length 83
3-26-4 Features

Location/Qualifiers
REGION 1..83
note=synthetic construct
source 1..83
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-26-5 Residues IEVKDVTDTT ALITWSDDFA DYVWCELTYG IKDVPGDRTT IDLWWHSAWY SIGNLKPDTE 60

YEVSLICRRG DMSSNPAKET FTT 83

3-27 Sequences
3-27-1 Sequence Number [ID] 27
3-27-2 Molecule Type AA
3-27-3 Length 98
3-27-4 Features

Location/Qualifiers
REGION 1..98
note=synthetic construct
source 1..98
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-27-5 Residues AIEVKDVTDT TALITWSDDF GEYVWCELTY GIKDVPGDRT TIDLWYHHAH YSIGNLKPDT 60

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-28 Sequences
3-28-1 Sequence Number [ID] 28
3-28-2 Molecule Type AA
3-28-3 Length 83
3-28-4 Features

Location/Qualifiers
REGION 1..83
note=synthetic construct
source 1..83
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-28-5 Residues IEVKDVTDTT ALITWSDDFG EYVWCELTYG IKDVPGDRTT IDLWYHHAHY SIGNLKPDTE 60

YEVSLICRRG DMSSNPAKET FTT 83

3-29 Sequences
3-29-1 Sequence Number [ID] 29
3-29-2 Molecule Type AA
3-29-3 Length 98
3-29-4 Features

Location/Qualifiers
REGION 1..98
note=synthetic construct
source 1..98
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-29-5 Residues AIEVKDVTDT TALITWLDDW GSYHVCELTY GIKDVPGDRT TIDLWYHQAW YSIGNLKPDT 60

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-30 Sequences
3-30-1 Sequence Number [ID] 30
3-30-2 Molecule Type AA
3-30-3 Length 83
3-30-4 Features

Location/Qualifiers
REGION 1..83
note=synthetic construct
source 1..83
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-30-5 Residues IEVKDVTDTT ALITWLDDWG SYHVCELTYG IKDVPGDRTT IDLWYHQAWY SIGNLKPDTE 60

YEVSLICRRG DMSSNPAKET FTT 83

3-31 Sequences
3-31-1 Sequence Number [ID] 31
3-31-2 Molecule Type AA
3-31-3 Length 98

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-26

3-26-1 26

3-26-2 AA
3-26-3 83

3-26-4 Features REGION 1..83
Location/Qualifiers

source 1..83

YEVSLICRRG DMSSNPAKET FTT 83

3-27

3-27-1 27

3-27-2 AA
3-27-3 98

3-27-4 Features REGION 1..98
Location/Qualifiers

source 1..98

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-28

3-28-1 28

3-28-2 AA
3-28-3 83

3-28-4 Features REGION 1..83

Location/Qualifiers

source 1..83

YEVSLICRRG DMSSNPAKET FTT 83

3-29

3-29-1 29

AA
3-29-3 98

3-29-4 Features REGION 1..98

Location/Qualifiers

source 1..98

3-30

3-30-1 30

3-30-2 AA
3-30-3 Length 83

3-30-4 Features REGION 1..83

Location/Qualifiers

source 1..83

YEVSLICRRG DMSSNPAKET FTT 83

3-31

3-31-1 31

3-31-2 AA
3-31-3
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3-31-4 Features
Location/Qualifiers

REGION 1..98
note=synthetic construct
source 1..98
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-31-5 Residues AIEVKDVTDT TALITWSDEV GDYVVCELTY GIKDVPGDRT TIDLWYHMAW YSIGNLKPDT 60

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-32 Sequences
3-32-1 Sequence Number [ID] 32
3-32-2 Molecule Type AA
3-32-3 Length 83
3-32-4 Features

Location/Qualifiers
REGION 1..83
note=synthetic construct
source 1..83
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-32-5 Residues IEVKDVTDTT ALITWSDEVG DYVVCELTYG IKDVPGDRTT IDLWYHMAWY SIGNLKPDTE 60

YEVSLICRRG DMSSNPAKET FTT 83

3-33 Sequences
3-33-1 Sequence Number [ID] 33
3-33-2 Molecule Type AA
3-33-3 Length 98
3-33-4 Features

Location/Qualifiers
REGION 1..98
note=synthetic construct
source 1..98
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-33-5 Residues AIEVKDVTDT TALITWSDDF AEYVGCELTY GIKDVPGDRT TIDLWWHSAW YSIGNLKPDT 60

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-34 Sequences
3-34-1 Sequence Number [ID] 34
3-34-2 Molecule Type AA
3-34-3 Length 83
3-34-4 Features

Location/Qualifiers
REGION 1..83
note=synthetic construct
source 1..83
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-34-5 Residues IEVKDVTDTT ALITWSDDFA EYVGCELTYG IKDVPGDRTT IDLWWHSAWY SIGNLKPDTE 60

YEVSLICRRG DMSSNPAKET FTT 83

3-35 Sequences
3-35-1 Sequence Number [ID] 35
3-35-2 Molecule Type AA
3-35-3 Length 98
3-35-4 Features

Location/Qualifiers
REGION 1..98
note=synthetic construct
source 1..98
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-35-5 Residues AIEVKDVTDT TALITWSDDF EEYVVCELTY GIKDVPGDRT TIDLWWHSAW YSIGNLKPDT 60

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-36 Sequences
3-36-1 Sequence Number [ID] 36
3-36-2 Molecule Type AA
3-36-3 Length 83
3-36-4 Features

Location/Qualifiers
REGION 1..83
note=synthetic construct
source 1..83
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-36-5 Residues IEVKDVTDTT ALITWSDDFE EYVVCELTYG IKDVPGDRTT IDLWWHSAWY SIGNLKPDTE 60

YEVSLICRRG DMSSNPAKET FTT 83

3-37 Sequences

3-31-4 Features REGION 1..98
Location/Qualifiers

source 1..98

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-32

3-32-1 32

3-32-2 AA
3-32-3 83

3-32-4 Features REGION 1..83

Location/Qualifiers

source 1..83

YEVSLICRRG DMSSNPAKET FTT 83

3-33

3-33-1 33

3-33-2 AA
3-33-3 98

3-33-4 Features REGION 1..98

Location/Qualifiers

source 1..98

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-34

3-34-1 34

AA
3-34-3 83

3-34-4 Features REGION 1..83
Location/Qualifiers

source 1..83

YEVSLICRRG DMSSNPAKET FTT 83

3-35

3-35-1 35

3-35-2 AA
3-35-3 Length 98

3-35-4 Features REGION 1..98

Location/Qualifiers

source 1..98

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-36

3-36-1 36

3-36-2 AA
3-36-3 83

3-36-4 Features

Location/Qualifiers

source 1..83

83

3-37
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3-37-1 Sequence Number [ID] 37
3-37-2 Molecule Type AA
3-37-3 Length 98
3-37-4 Features

Location/Qualifiers
REGION 1..98
note=synthetic construct
source 1..98
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-37-5 Residues AIEVKDVTDT TALITWSDEV GQYVGCELTY GIKDVPGDRT TIDLWYHMAW YSIGNLKPDT 60

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-38 Sequences
3-38-1 Sequence Number [ID] 38
3-38-2 Molecule Type AA
3-38-3 Length 83
3-38-4 Features

Location/Qualifiers
REGION 1..83
note=synthetic construct
source 1..83
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-38-5 Residues IEVKDVTDTT ALITWSDEVG QYVGCELTYG IKDVPGDRTT IDLWYHMAWY SIGNLKPDTE 60

YEVSLICRRG DMSSNPAKET FTT 83

3-39 Sequences
3-39-1 Sequence Number [ID] 39
3-39-2 Molecule Type AA
3-39-3 Length 98
3-39-4 Features

Location/Qualifiers
REGION 1..98
note=synthetic construct
source 1..98
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-39-5 Residues AIEVKDVTDT TALITWSDDI GLYVWCELTY GIKDVPGDRT TIDLWFHQAW YSIGNLKPDT 60

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-40 Sequences
3-40-1 Sequence Number [ID] 40
3-40-2 Molecule Type AA
3-40-3 Length 83
3-40-4 Features

Location/Qualifiers
REGION 1..83
note=synthetic construct
source 1..83
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-40-5 Residues IEVKDVTDTT ALITWSDDIG LYVWCELTYG IKDVPGDRTT IDLWFHQAWY SIGNLKPDTE 60

YEVSLICRRG DMSSNPAKET FTT 83

3-41 Sequences
3-41-1 Sequence Number [ID] 41
3-41-2 Molecule Type AA
3-41-3 Length 98
3-41-4 Features

Location/Qualifiers
REGION 1..98
note=synthetic construct
source 1..98
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-41-5 Residues AIEVKDVTDT TALITWSDEH AEFIGCELTY GIKDVPGDRT TIDLWWHSAW YSIGNLKPDT 60

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-42 Sequences
3-42-1 Sequence Number [ID] 42
3-42-2 Molecule Type AA
3-42-3 Length 83
3-42-4 Features

Location/Qualifiers
REGION 1..83
note=synthetic construct
source 1..83
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value

3-37-1 37

3-37-2 AA
3-37-3 98

3-37-4 Features REGION 1..98

Location/Qualifiers

source 1..98

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-38

3-38-1 38

3-38-2 AA
3-38-3 83

3-38-4 Features REGION 1..83

Location/Qualifiers

source 1..83

YEVSLICRRG DMSSNPAKET FTT 83

3-39

3-39-1 39

3-39-2 AA
3-39-3 98

3-39-4 Features REGION 1..98
Location/Qualifiers

source 1..98

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-40

3-40-1 40

3-40-2 AA
3-40-3 83

3-40-4 Features REGION 1..83

Location/Qualifiers

source 1..83

YEVSLICRRG DMSSNPAKET FTT 83

3-41

3-41-1 41

3-41-2 AA
3-41-3 98

3-41-4 Features

Location/Qualifiers

source 1..98

EYEVSLICRR GDMSSNPAKE TFTTGGGTLG HHHHHHHH 98

3-42

3-42-1 42

3-42-2 AA
3-42-3 83

3-42-4 Features

source 1..83
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3-42-5 Residues IEVKDVTDTT ALITWSDEHA EFIGCELTYG IKDVPGDRTT IDLWWHSAWY SIGNLKPDTE 60
YEVSLICRRG DMSSNPAKET FTT 83

3-43 Sequences
3-43-1 Sequence Number [ID] 43
3-43-2 Molecule Type AA
3-43-3 Length 101
3-43-4 Features

Location/Qualifiers
REGION 1..101
note=synthetic construct
source 1..101
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-43-5 Residues AIEVKDVTDT TALITWTNRS SYYNLHGCEL TYGIKDVPGD RTTIDLSSPY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-44 Sequences
3-44-1 Sequence Number [ID] 44
3-44-2 Molecule Type AA
3-44-3 Length 86
3-44-4 Features

Location/Qualifiers
REGION 1..86
note=synthetic construct
source 1..86
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-44-5 Residues IEVKDVTDTT ALITWTNRSS YYNLHGCELT YGIKDVPGDR TTIDLSSPYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-45 Sequences
3-45-1 Sequence Number [ID] 45
3-45-2 Molecule Type AA
3-45-3 Length 101
3-45-4 Features

Location/Qualifiers
REGION 1..101
note=synthetic construct
source 1..101
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-45-5 Residues AIEVEDVTDT TALITWTNRS SYYNLHGCEL TYGIKDVPGD RTTIDLSSPY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-46 Sequences
3-46-1 Sequence Number [ID] 46
3-46-2 Molecule Type AA
3-46-3 Length 86
3-46-4 Features

Location/Qualifiers
REGION 1..86
note=synthetic construct
source 1..86
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-46-5 Residues IEVEDVTDTT ALITWTNRSS YYNLHGCELT YGIKDVPGDR TTIDLSSPYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-47 Sequences
3-47-1 Sequence Number [ID] 47
3-47-2 Molecule Type AA
3-47-3 Length 101
3-47-4 Features

Location/Qualifiers
REGION 1..101
note=synthetic construct
source 1..101
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-47-5 Residues AIEVEDVTDT TALITWINRS YYADLHGCEL TYGIKDVPGD RTTIDLDQIY VHYSIGNLKP 60

DTKYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-48 Sequences
3-48-1 Sequence Number [ID] 48
3-48-2 Molecule Type AA
3-48-3 Length 86
3-48-4 Features

Location/Qualifiers
REGION 1..86
note=synthetic construct
source 1..86

3-42-5 Residues IEVKDVTDTT ALITWSDEHA EFIGCELTYG IKDVPGDRTT IDLWWHSAWY SIGNLKPDTE 60

YEVSLICRRG DMSSNPAKET FTT 83

3-43

3-43-2

3-43-3

3-43-4 Features REGION 1..101

Location/Qualifiers

source 1..101

3-43-5 Residues

101

3-44-1

3-44-3 86

3-44-4 Features

Location/Qualifiers

3-44-5 Residues

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-45

3-45-2

3-45-3 101

3-45-4 Features

Location/Qualifiers

3-45-5 Residues AIEVEDVTDT TALITWTNRS SYYNLHGCEL TYGIKDVPGD RTTIDLSSPY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-46

3-46-2

3-46-3

3-46-4 Features REGION 1..86

Location/Qualifiers

source 1..86

3-46-5 Residues

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-47-1

3-47-3 101

3-47-4 Features

Location/Qualifiers

source 1..101

3-47-5 Residues

DTKYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-48

3-48-1

3-48-2 AA
3-48-3 86

Features

Location/Qualifiers
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mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-48-5 Residues IEVEDVTDTT ALITWINRSY YADLHGCELT YGIKDVPGDR TTIDLDQIYV HYSIGNLKPD 60

TKYEVSLICL TTDGTYSNPA KETFTT 86

3-49 Sequences
3-49-1 Sequence Number [ID] 49
3-49-2 Molecule Type AA
3-49-3 Length 102
3-49-4 Features

Location/Qualifiers
REGION 1..102
note=synthetic construct
source 1..102
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-49-5 Residues AIEVEDVTDT TALITWTNRS SYSHLDGCEL TYGIKDVPGD RTTIDLSAAI YVHYSIGNLK 60

PDTEYEVSLI CLTTDGTYSN PAKETFTTGG GTLGHHHHHH HH 102

3-50 Sequences
3-50-1 Sequence Number [ID] 50
3-50-2 Molecule Type AA
3-50-3 Length 87
3-50-4 Features

Location/Qualifiers
REGION 1..87
note=synthetic construct
source 1..87
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-50-5 Residues IEVEDVTDTT ALITWTNRSS YSHLDGCELT YGIKDVPGDR TTIDLSAAIY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTT 87

3-51 Sequences
3-51-1 Sequence Number [ID] 51
3-51-2 Molecule Type AA
3-51-3 Length 101
3-51-4 Features

Location/Qualifiers
REGION 1..101
note=synthetic construct
source 1..101
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-51-5 Residues AIEVEDVTDT TALITWINRS SYHNFPHCEL AYGIKDVPGD RTTIDLNSPY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-52 Sequences
3-52-1 Sequence Number [ID] 52
3-52-2 Molecule Type AA
3-52-3 Length 86
3-52-4 Features

Location/Qualifiers
REGION 1..86
note=synthetic construct
source 1..86
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-52-5 Residues IEVEDVTDTT ALITWINRSS YHNFPHCELA YGIKDVPGDR TTIDLNSPYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-53 Sequences
3-53-1 Sequence Number [ID] 53
3-53-2 Molecule Type AA
3-53-3 Length 101
3-53-4 Features

Location/Qualifiers
REGION 1..101
note=synthetic construct
source 1..101
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-53-5 Residues AIEVEDVTDT TALITWTNRS SYSNHLGCEL AYGIKDVPGD RTTIDLNNIY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-54 Sequences
3-54-1 Sequence Number [ID] 54
3-54-2 Molecule Type AA
3-54-3 Length 86

TKYEVSLICL TTDGTYSNPA KETFTT
3-49

3-49-1 49

3-49-2 AA
3-49-3 102

3-49-4 Features REGION 1..102
Location/Qualifiers

source 1..102

PDTEYEVSLI CLTTDGTYSN PAKETFTTGG GTLGHHHHHH HH 102

3-50

3-50-1 50

3-50-2 AA
3-50-3 87

3-50-4 Features REGION 1..87
Location/Qualifiers

source 1..87

DTEYEVSLIC LTTDGTYSNP AKETFTT 87

3-51

3-51-1 51

3-51-2 AA
3-51-3 101

3-51-4 Features REGION 1..101

source 1..101

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-52

3-52-1 52

3-52-2 AA
3-52-3 86

3-52-4 Features REGION 1..86

source 1..86

3-53

3-53-1 53

3-53-2 AA
3-53-3 101

3-53-4 Features

Location/Qualifiers

source 1..101

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-54

3-54-1 54

3-54-2 AA
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3-54-4 Features
Location/Qualifiers

REGION 1..86
note=synthetic construct
source 1..86
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-54-5 Residues IEVEDVTDTT ALITWTNRSS YSNHLGCELA YGIKDVPGDR TTIDLNNIYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-55 Sequences
3-55-1 Sequence Number [ID] 55
3-55-2 Molecule Type AA
3-55-3 Length 101
3-55-4 Features

Location/Qualifiers
REGION 1..101
note=synthetic construct
source 1..101
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-55-5 Residues AIEVEDVTDT TALITWTNRS SYSNFHGCEL AYGIKDVPGD RTTIDLNSPY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-56 Sequences
3-56-1 Sequence Number [ID] 56
3-56-2 Molecule Type AA
3-56-3 Length 86
3-56-4 Features

Location/Qualifiers
REGION 1..86
note=synthetic construct
source 1..86
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-56-5 Residues IEVEDVTDTT ALITWTNRSS YSNFHGCELA YGIKDVPGDR TTIDLNSPYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-57 Sequences
3-57-1 Sequence Number [ID] 57
3-57-2 Molecule Type AA
3-57-3 Length 101
3-57-4 Features

Location/Qualifiers
REGION 1..101
note=synthetic construct
source 1..101
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-57-5 Residues AIEVEDVTDT TALITWTNRS FYSNLHGCEL TYGIKDVPGD RTTIDLNQPY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-58 Sequences
3-58-1 Sequence Number [ID] 58
3-58-2 Molecule Type AA
3-58-3 Length 86
3-58-4 Features

Location/Qualifiers
REGION 1..86
note=synthetic construct
source 1..86
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-58-5 Residues IEVEDVTDTT ALITWTNRSF YSNLHGCELT YGIKDVPGDR TTIDLNQPYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-59 Sequences
3-59-1 Sequence Number [ID] 59
3-59-2 Molecule Type AA
3-59-3 Length 101
3-59-4 Features

Location/Qualifiers
REGION 1..101
note=synthetic construct
source 1..101
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-59-5 Residues AIEVEDVTDT TALITWTNRS SYAYLHGCEL AYGIKDVPGD RTTIDLNQPY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-60 Sequences

Features REGION 1..86
Location/Qualifiers

source 1..86

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-55

3-55-1 55

3-55-2 AA
3-55-3 101

3-55-4 Features REGION 1..101

Location/Qualifiers

source 1..101

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-56

3-56-1 56

3-56-2 AA
3-56-3 86

3-56-4 Features REGION 1..86

Location/Qualifiers

source 1..86

86

3-57

3-57-1 57

AA
3-57-3 101

3-57-4 Features REGION 1..101
Location/Qualifiers

source 1..101

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-58

3-58-1 58

3-58-2 AA
3-58-3 86

3-58-4 Features REGION 1..86

Location/Qualifiers

source 1..86

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-59

3-59-1 59

3-59-2 AA
3-59-3 101

3-59-4 Features REGION 1..101

Location/Qualifiers

source 1..101

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101
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3-60-1 Sequence Number [ID] 60
3-60-2 Molecule Type AA
3-60-3 Length 86
3-60-4 Features

Location/Qualifiers
REGION 1..86
note=synthetic construct
source 1..86
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-60-5 Residues IEVEDVTDTT ALITWTNRSS YAYLHGCELA YGIKDVPGDR TTIDLNQPYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-61 Sequences
3-61-1 Sequence Number [ID] 61
3-61-2 Molecule Type AA
3-61-3 Length 101
3-61-4 Features

Location/Qualifiers
REGION 1..101
note=synthetic construct
source 1..101
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-61-5 Residues AIEVEDVTDT TALITWINRS SYANLHGCEL TYGIKDVPGD RTTIDLSSPY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-62 Sequences
3-62-1 Sequence Number [ID] 62
3-62-2 Molecule Type AA
3-62-3 Length 86
3-62-4 Features

Location/Qualifiers
REGION 1..86
note=synthetic construct
source 1..86
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-62-5 Residues IEVEDVTDTT ALITWINRSS YANLHGCELT YGIKDVPGDR TTIDLSSPYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-63 Sequences
3-63-1 Sequence Number [ID] 63
3-63-2 Molecule Type AA
3-63-3 Length 101
3-63-4 Features

Location/Qualifiers
REGION 1..101
note=synthetic construct
source 1..101
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-63-5 Residues AIEVEDVTDT TALITWTNRS SYANYHGCEL AYGIKDVPGD RTTIDLNQPY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-64 Sequences
3-64-1 Sequence Number [ID] 64
3-64-2 Molecule Type AA
3-64-3 Length 86
3-64-4 Features

Location/Qualifiers
REGION 1..86
note=synthetic construct
source 1..86
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-64-5 Residues IEVEDVTDTT ALITWTNRSS YANYHGCELA YGIKDVPGDR TTIDLNQPYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-65 Sequences
3-65-1 Sequence Number [ID] 65
3-65-2 Molecule Type AA
3-65-3 Length 101
3-65-4 Features

Location/Qualifiers
REGION 1..101
note=synthetic construct
source 1..101
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value

3-60-1 60

3-60-2 AA
3-60-3 86

3-60-4 Features REGION 1..86

Location/Qualifiers

source 1..86

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-61

3-61-1 61

3-61-2 AA
3-61-3 101

3-61-4 Features REGION 1..101

Location/Qualifiers

source 1..101

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-62

3-62-1 62

3-62-2 AA
3-62-3 86

3-62-4 Features REGION 1..86

Location/Qualifiers

source 1..86

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-63

3-63-1 63

3-63-2 AA
3-63-3 101

3-63-4 Features REGION 1..101

Location/Qualifiers

source 1..101

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-64

3-64-1 64

3-64-2 AA
3-64-3 86

3-64-4 Features

source 1..86

86

3-65

3-65-1 65

3-65-2 AA
3-65-3 101

3-65-4 Features

source 1..101
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3-65-5 Residues AIEVEDVTDT TALITWTNRS SYANLPGCEL TYGIKDVPGD RTTIDLNSPY VHYSIGNLKP 60
DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-66 Sequences
3-66-1 Sequence Number [ID] 66
3-66-2 Molecule Type AA
3-66-3 Length 86
3-66-4 Features

Location/Qualifiers
REGION 1..86
note=synthetic construct
source 1..86
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-66-5 Residues IEVEDVTDTT ALITWTNRSS YANLPGCELT YGIKDVPGDR TTIDLNSPYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-67 Sequences
3-67-1 Sequence Number [ID] 67
3-67-2 Molecule Type AA
3-67-3 Length 101
3-67-4 Features

Location/Qualifiers
REGION 1..101
note=synthetic construct
source 1..101
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-67-5 Residues AIEVEDVTDT TALITWTNRS SYSNLHGCEL AYGIKDVPGD RTTIDLNQPY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYNNP AKETFTTGGG TLGHHHHHHH H 101

3-68 Sequences
3-68-1 Sequence Number [ID] 68
3-68-2 Molecule Type AA
3-68-3 Length 86
3-68-4 Features

Location/Qualifiers
REGION 1..86
note=synthetic construct
source 1..86
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-68-5 Residues IEVEDVTDTT ALITWTNRSS YSNLHGCELA YGIKDVPGDR TTIDLNQPYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYNNPA KETFTT 86

3-69 Sequences
3-69-1 Sequence Number [ID] 69
3-69-2 Molecule Type AA
3-69-3 Length 101
3-69-4 Features

Location/Qualifiers
REGION 1..101
note=synthetic construct
source 1..101
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-69-5 Residues AIEVEDVTDT TALITWINRS SYANLHGCEL TYGIKDVPGD RTTIDLNSPY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-70 Sequences
3-70-1 Sequence Number [ID] 70
3-70-2 Molecule Type AA
3-70-3 Length 86
3-70-4 Features

Location/Qualifiers
REGION 1..86
note=synthetic construct
source 1..86
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-70-5 Residues IEVEDVTDTT ALITWINRSS YANLHGCELT YGIKDVPGDR TTIDLNSPYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-71 Sequences
3-71-1 Sequence Number [ID] 71
3-71-2 Molecule Type AA
3-71-3 Length 101
3-71-4 Features

Location/Qualifiers
REGION 1..101
note=synthetic construct
source 1..101

3-65-5 Residues AIEVEDVTDT TALITWTNRS SYANLPGCEL TYGIKDVPGD RTTIDLNSPY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-66

3-66-2

3-66-3

3-66-4 Features REGION 1..86

Location/Qualifiers

source 1..86

3-66-5 Residues

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-67-1 67

3-67-3 101

3-67-4 Features

Location/Qualifiers

3-67-5 Residues

DTEYEVSLIC LTTDGTYNNP AKETFTTGGG TLGHHHHHHH H 101

3-68

3-68-1

3-68-2

3-68-3 86

3-68-4 Features

Location/Qualifiers

3-68-5 Residues IEVEDVTDTT ALITWTNRSS YSNLHGCELA YGIKDVPGDR TTIDLNQPYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYNNPA KETFTT 86

3-69

3-69-2

3-69-3

3-69-4 Features REGION 1..101

source 1..101

3-69-5 Residues AIEVEDVTDT TALITWINRS SYANLHGCEL TYGIKDVPGD RTTIDLNSPY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-70-1

3-70-2

3-70-3 86

3-70-4 Features

Location/Qualifiers

source 1..86

3-70-5 Residues

3-71

71

3-71-2 AA
3-71-3 101

3-71-4 Features

Location/Qualifiers

20
26

20
19
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mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-71-5 Residues AIEVEDVTDT TALITWTARS AYSHHHYCEL TYGIKDVPGD RTTIDLRQPY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-72 Sequences
3-72-1 Sequence Number [ID] 72
3-72-2 Molecule Type AA
3-72-3 Length 86
3-72-4 Features

Location/Qualifiers
REGION 1..86
note=synthetic construct
source 1..86
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-72-5 Residues IEVEDVTDTT ALITWTARSA YSHHHYCELT YGIKDVPGDR TTIDLRQPYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-73 Sequences
3-73-1 Sequence Number [ID] 73
3-73-2 Molecule Type AA
3-73-3 Length 100
3-73-4 Features

Location/Qualifiers
REGION 1..100
note=synthetic construct
source 1..100
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-73-5 Residues AIEVEDVTDT TALITWTNRS SYANYHHCEL TYGIKDVPGD RTTIDLELYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYSNPA KETFTTGGGT LGHHHHHHHH 100

3-74 Sequences
3-74-1 Sequence Number [ID] 74
3-74-2 Molecule Type AA
3-74-3 Length 85
3-74-4 Features

Location/Qualifiers
REGION 1..85
note=synthetic construct
source 1..85
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-74-5 Residues IEVEDVTDTT ALITWTNRSS YANYHHCELT YGIKDVPGDR TTIDLELYVH YSIGNLKPDT 60

EYEVSLICLT TDGTYSNPAK ETFTT 85

3-75 Sequences
3-75-1 Sequence Number [ID] 75
3-75-2 Molecule Type AA
3-75-3 Length 101
3-75-4 Features

Location/Qualifiers
REGION 1..101
note=synthetic construct
source 1..101
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-75-5 Residues AIEVEDVTDT TALITWTNRS SYSDLPGCEL TYGIKDVPGD RTTIDLSSPY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-76 Sequences
3-76-1 Sequence Number [ID] 76
3-76-2 Molecule Type AA
3-76-3 Length 86
3-76-4 Features

Location/Qualifiers
REGION 1..86
note=synthetic construct
source 1..86
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-76-5 Residues IEVEDVTDTT ALITWTNRSS YSDLPGCELT YGIKDVPGDR TTIDLSSPYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-77 Sequences
3-77-1 Sequence Number [ID] 77
3-77-2 Molecule Type AA
3-77-3 Length 101

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-72

3-72-1 72

3-72-2 AA
3-72-3 86

3-72-4 Features REGION 1..86
Location/Qualifiers

source 1..86

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-73

3-73-1 73

3-73-2 AA
3-73-3 100

3-73-4 Features REGION 1..100
Location/Qualifiers

source 1..100

TEYEVSLICL TTDGTYSNPA KETFTTGGGT LGHHHHHHHH 100

3-74

3-74-1 74

3-74-2 AA
3-74-3 85

3-74-4 Features REGION 1..85

Location/Qualifiers

source 1..85

85

3-75

3-75-1 75

3-75-3 101

3-75-4 Features REGION 1..101

Location/Qualifiers

source 1..101

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-76

3-76-1 76

3-76-2 AA
3-76-3 86

3-76-4 Features REGION 1..86

Location/Qualifiers

source 1..86

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-77

3-77-1 77

3-77-2 AA

20
26

20
19
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3-77-4 Features
Location/Qualifiers

REGION 1..101
note=synthetic construct
source 1..101
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-77-5 Residues AIEVEDVTDT TALITWTHRS AYSNHSFCEL TYGIKDVPGD RTTIDLNTPY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-78 Sequences
3-78-1 Sequence Number [ID] 78
3-78-2 Molecule Type AA
3-78-3 Length 86
3-78-4 Features

Location/Qualifiers
REGION 1..86
note=synthetic construct
source 1..86
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-78-5 Residues IEVEDVTDTT ALITWTHRSA YSNHSFCELT YGIKDVPGDR TTIDLNTPYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-79 Sequences
3-79-1 Sequence Number [ID] 79
3-79-2 Molecule Type AA
3-79-3 Length 101
3-79-4 Features

Location/Qualifiers
REGION 1..101
note=synthetic construct
source 1..101
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-79-5 Residues AIEVEDVTDT TALITWTNRS LYANFHGCEL TYGIKDVPGD RTTIDLEQVY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-80 Sequences
3-80-1 Sequence Number [ID] 80
3-80-2 Molecule Type AA
3-80-3 Length 86
3-80-4 Features

Location/Qualifiers
REGION 1..86
note=synthetic construct
source 1..86
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-80-5 Residues IEVEDVTDTT ALITWTNRSL YANFHGCELT YGIKDVPGDR TTIDLEQVYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-81 Sequences
3-81-1 Sequence Number [ID] 81
3-81-2 Molecule Type AA
3-81-3 Length 101
3-81-4 Features

Location/Qualifiers
REGION 1..101
note=synthetic construct
source 1..101
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-81-5 Residues AIEVEDVTDT TALITWTNRS SYSNLPGCEL TYGIKDVPGD RTTIDLNQVY VHYSIGNLKP 60

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-82 Sequences
3-82-1 Sequence Number [ID] 82
3-82-2 Molecule Type AA
3-82-3 Length 86
3-82-4 Features

Location/Qualifiers
REGION 1..86
note=synthetic construct
source 1..86
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-82-5 Residues IEVEDVTDTT ALITWTNRSS YSNLPGCELT YGIKDVPGDR TTIDLNQVYV HYSIGNLKPD 60

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-83 Sequences

3-77-4 Features REGION 1..101
Location/Qualifiers

source 1..101

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-78

3-78-1 78

3-78-2 AA
3-78-3 86

3-78-4 Features REGION 1..86

Location/Qualifiers

source 1..86

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-79

3-79-1 79

3-79-2 AA
3-79-3 101

3-79-4 Features REGION 1..101

Location/Qualifiers

source 1..101

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-80

3-80-1 80

AA
3-80-3 86

3-80-4 Features REGION 1..86

Location/Qualifiers

source 1..86

TEYEVSLICL TTDGTYSNPA KETFTT 86

3-81

3-81-1 81

3-81-2 AA
3-81-3 Length 101

3-81-4 Features

Location/Qualifiers

source 1..101

DTEYEVSLIC LTTDGTYSNP AKETFTTGGG TLGHHHHHHH H 101

3-82

3-82-1 82

3-82-2 AA
3-82-3 86

3-82-4 Features

Location/Qualifiers

source 1..86

86

20
26

20
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3-83-1 Sequence Number [ID] 83
3-83-2 Molecule Type AA
3-83-3 Length 9
3-83-4 Features

Location/Qualifiers
REGION 1..9
note=synthetic construct
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-83-5 Residues SDEFGHYDG 9

3-84 Sequences
3-84-1 Sequence Number [ID] 84
3-84-2 Molecule Type AA
3-84-3 Length 9
3-84-4 Features

Location/Qualifiers
REGION 1..9
note=synthetic construct
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-84-5 Residues SDDFDNYEW 9

3-85 Sequences
3-85-1 Sequence Number [ID] 85
3-85-2 Molecule Type AA
3-85-3 Length 9
3-85-4 Features

Location/Qualifiers
REGION 1..9
note=synthetic construct
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-85-5 Residues SDDFADYVW 9

3-86 Sequences
3-86-1 Sequence Number [ID] 86
3-86-2 Molecule Type AA
3-86-3 Length 9
3-86-4 Features

Location/Qualifiers
REGION 1..9
note=synthetic construct
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-86-5 Residues SDDFGEYVW 9

3-87 Sequences
3-87-1 Sequence Number [ID] 87
3-87-2 Molecule Type AA
3-87-3 Length 9
3-87-4 Features

Location/Qualifiers
REGION 1..9
note=synthetic construct
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-87-5 Residues LDDWGSYHV 9

3-88 Sequences
3-88-1 Sequence Number [ID] 88
3-88-2 Molecule Type AA
3-88-3 Length 9
3-88-4 Features

Location/Qualifiers
REGION 1..9
note=synthetic construct
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-88-5 Residues SDEVGDYVV 9

3-89 Sequences
3-89-1 Sequence Number [ID] 89
3-89-2 Molecule Type AA

3-83-1

3-83-2 AA
3-83-3 9

3-83-4 Features REGION 1..9

Location/Qualifiers

source 1..9

SDEFGHYDG 9

3-84-3

3-84-4 Features

Location/Qualifiers

SDDFDNYEW 9

3-85-4

Location/Qualifiers

3-85-5 Residues

3-87

87

LDDWGSYHV 9

3-88

3-88-1

3-88-2 AA

3-88-4 Features

Location/Qualifiers

source 1..9

3-88-5 Residues SDEVGDYVV 9

3-89-1

AA
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3-89-3 Length 9
3-89-4 Features

Location/Qualifiers
REGION 1..9
note=synthetic construct
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-89-5 Residues SDDFAEYVG 9

3-90 Sequences
3-90-1 Sequence Number [ID] 90
3-90-2 Molecule Type AA
3-90-3 Length 9
3-90-4 Features

Location/Qualifiers
REGION 1..9
note=synthetic construct
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-90-5 Residues SDDFEEYVV 9

3-91 Sequences
3-91-1 Sequence Number [ID] 91
3-91-2 Molecule Type AA
3-91-3 Length 9
3-91-4 Features

Location/Qualifiers
REGION 1..9
note=synthetic construct
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-91-5 Residues SDEVGQYVG 9

3-92 Sequences
3-92-1 Sequence Number [ID] 92
3-92-2 Molecule Type AA
3-92-3 Length 9
3-92-4 Features

Location/Qualifiers
REGION 1..9
note=synthetic construct
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-92-5 Residues SDDIGLYVW 9

3-93 Sequences
3-93-1 Sequence Number [ID] 93
3-93-2 Molecule Type AA
3-93-3 Length 9
3-93-4 Features

Location/Qualifiers
REGION 1..9
note=synthetic construct
source 1..9
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-93-5 Residues SDEHAEFIG 9

3-94 Sequences
3-94-1 Sequence Number [ID] 94
3-94-2 Molecule Type AA
3-94-3 Length 6
3-94-4 Features

Location/Qualifiers
REGION 1..6
note=synthetic construct
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-94-5 Residues WWHSAW 6

3-95 Sequences
3-95-1 Sequence Number [ID] 95
3-95-2 Molecule Type AA
3-95-3 Length 6
3-95-4 Features REGION 1..6

3-89-3

3-89-4 Features REGION 1..9

Location/Qualifiers

source 1..9

3-89-5 Residues SDDFAEYVG 9

3-90

3-90-2 AA
3-90-3 9

3-90-4 Features REGION 1..9
Location/Qualifiers

source 1..9

3-90-5 Residues SDDFEEYVV 9

3-91

3-91-2

3-91-3 9

3-91-4 Features REGION 1..9

source 1..9

3-91-5 Residues 9

3-92

3-92-1

3-92-2 AA
3-92-3 9

3-92-4 Features REGION 1..9
Location/Qualifiers

source 1..9

3-92-5 Residues SDDIGLYVW 9

3-93

3-93-1

3-93-2 AA
3-93-3 9

3-93-4 Features

Location/Qualifiers

source 1..9

3-93-5 Residues SDEHAEFIG 9

3-94

3-94-2

3-94-3 6

3-94-4 Features REGION 1..6

source 1..6

3-94-5 Residues WWHSAW 6

3-95

AA
3-95-3 6

3-95-4 Features

20
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20
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Location/Qualifiers note=synthetic construct
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-95-5 Residues WYHMAW 6

3-96 Sequences
3-96-1 Sequence Number [ID] 96
3-96-2 Molecule Type AA
3-96-3 Length 6
3-96-4 Features

Location/Qualifiers
REGION 1..6
note=synthetic construct
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-96-5 Residues WYHHAH 6

3-97 Sequences
3-97-1 Sequence Number [ID] 97
3-97-2 Molecule Type AA
3-97-3 Length 6
3-97-4 Features

Location/Qualifiers
REGION 1..6
note=synthetic construct
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-97-5 Residues WYHQAW 6

3-98 Sequences
3-98-1 Sequence Number [ID] 98
3-98-2 Molecule Type AA
3-98-3 Length 6
3-98-4 Features

Location/Qualifiers
REGION 1..6
note=synthetic construct
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-98-5 Residues WFHQAW 6

3-99 Sequences
3-99-1 Sequence Number [ID] 99
3-99-2 Molecule Type AA
3-99-3 Length 10
3-99-4 Features

Location/Qualifiers
REGION 1..10
note=synthetic construct
source 1..10
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-99-5 Residues YTDQEAGNPA 10

3-100 Sequences
3-100-1 Sequence Number [ID] 100
3-100-2 Molecule Type AA
3-100-3 Length 11
3-100-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-100-5 Residues TNRSSYYNLH G 11

3-101 Sequences
3-101-1 Sequence Number [ID] 101
3-101-2 Molecule Type AA
3-101-3 Length 11
3-101-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11

Location/Qualifiers

source 1..6

3-95-5 Residues WYHMAW 6

3-96

3-96-2 AA
3-96-3 6

3-96-4 Features REGION 1..6
Location/Qualifiers

source 1..6

3-96-5 Residues WYHHAH 6

3-97

3-97-2

3-97-3 6

3-97-4 Features REGION 1..6

Location/Qualifiers

source 1..6

3-97-5 Residues 6

3-98

3-98-2 AA
3-98-3 6

3-98-4 Features REGION 1..6

Location/Qualifiers

source 1..6

3-98-5 Residues 6

3-99

3-99-1

3-99-2 AA
3-99-3 10

3-99-4 Features

Location/Qualifiers

source 1..10

3-99-5 10

3-100

3-100-2 AA
3-100-3 11

3-100-4 Features REGION 1..11

Location/Qualifiers

source 1..11

3-100-5 Residues TNRSSYYNLH G 11

3-101

3-101-3 11

3-101-4 Features REGION 1..11

source 1..11

20
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mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-101-5 Residues INRSYYADLH G 11

3-102 Sequences
3-102-1 Sequence Number [ID] 102
3-102-2 Molecule Type AA
3-102-3 Length 11
3-102-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-102-5 Residues TNRSSYSHLD G 11

3-103 Sequences
3-103-1 Sequence Number [ID] 103
3-103-2 Molecule Type AA
3-103-3 Length 11
3-103-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-103-5 Residues INRSSYHNFP H 11

3-104 Sequences
3-104-1 Sequence Number [ID] 104
3-104-2 Molecule Type AA
3-104-3 Length 11
3-104-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-104-5 Residues TNRSSYSNHL G 11

3-105 Sequences
3-105-1 Sequence Number [ID] 105
3-105-2 Molecule Type AA
3-105-3 Length 11
3-105-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-105-5 Residues TNRSSYSNFH G 11

3-106 Sequences
3-106-1 Sequence Number [ID] 106
3-106-2 Molecule Type AA
3-106-3 Length 11
3-106-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-106-5 Residues TNRSFYSNLH G 11

3-107 Sequences
3-107-1 Sequence Number [ID] 107
3-107-2 Molecule Type AA
3-107-3 Length 11
3-107-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

3-101-5 Residues INRSYYADLH G 11

3-102

3-102-2

3-102-3 11

3-102-4 Features REGION 1..11

Location/Qualifiers

source 1..11

3-102-5 Residues TNRSSYSHLD G 11

3-103

3-103-2

3-103-3 11

3-103-4 Features REGION 1..11

Location/Qualifiers

source 1..11

3-103-5 Residues INRSSYHNFP H 11

3-104

3-104-1

3-104-2 AA
3-104-3 11

3-104-4 Features REGION 1..11

Location/Qualifiers

source 1..11

3-104-5 Residues TNRSSYSNHL G 11

3-105

3-105-1

3-105-2 AA
3-105-3 11

3-105-4 Features REGION 1..11

Location/Qualifiers

source 1..11

3-105-5 Residues TNRSSYSNFH G 11

3-106

3-106-2 AA
3-106-3 11

3-106-4 Features REGION 1..11

Location/Qualifiers

source 1..11

3-106-5 Residues TNRSFYSNLH G 11

3-107

3-107-2

3-107-3 11

3-107-4 Features REGION 1..11

Location/Qualifiers

source 1..11

20
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NonEnglishQualifier Value
3-107-5 Residues TNRSSYAYLH G 11

3-108 Sequences
3-108-1 Sequence Number [ID] 108
3-108-2 Molecule Type AA
3-108-3 Length 11
3-108-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-108-5 Residues INRSSYANLH G 11

3-109 Sequences
3-109-1 Sequence Number [ID] 109
3-109-2 Molecule Type AA
3-109-3 Length 11
3-109-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-109-5 Residues TNRSSYANYH G 11

3-110 Sequences
3-110-1 Sequence Number [ID] 110
3-110-2 Molecule Type AA
3-110-3 Length 11
3-110-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-110-5 Residues TNRSSYANLP G 11

3-111 Sequences
3-111-1 Sequence Number [ID] 111
3-111-2 Molecule Type AA
3-111-3 Length 11
3-111-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-111-5 Residues TNRSSYSNLH G 11

3-112 Sequences
3-112-1 Sequence Number [ID] 112
3-112-2 Molecule Type AA
3-112-3 Length 11
3-112-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-112-5 Residues TARSAYSHHH Y 11

3-113 Sequences
3-113-1 Sequence Number [ID] 113
3-113-2 Molecule Type AA
3-113-3 Length 11
3-113-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-113-5 Residues TNRSSYANYH H 11

3-107-5 Residues TNRSSYAYLH G 11

3-108

3-108-2 AA
3-108-3 11

3-108-4 Features REGION 1..11

Location/Qualifiers

source 1..11

3-108-5 Residues INRSSYANLH G 11

3-109

3-109-2

3-109-3 11

3-109-4 Features REGION 1..11

Location/Qualifiers

source 1..11

3-109-5 Residues TNRSSYANYH G 11

3-110

3-110-1

3-110-2 AA
3-110-3 11

3-110-4 Features REGION 1..11

Location/Qualifiers

source 1..11

3-110-5 Residues TNRSSYANLP G 11

3-111

3-111-2

3-111-3 11

3-111-4 Features REGION 1..11

Location/Qualifiers

source 1..11

3-111-5 Residues

3-112

3-112-2 AA
3-112-3 11

3-112-4 Features REGION 1..11

Location/Qualifiers

source 1..11

3-112-5 Residues

3-113

3-113-2

3-113-3 11

3-113-4 REGION 1..11

Location/Qualifiers

source 1..11

3-113-5 Residues TNRSSYANYH H 11
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3-114 Sequences
3-114-1 Sequence Number [ID] 114
3-114-2 Molecule Type AA
3-114-3 Length 11
3-114-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-114-5 Residues TNRSSYSDLP G 11

3-115 Sequences
3-115-1 Sequence Number [ID] 115
3-115-2 Molecule Type AA
3-115-3 Length 11
3-115-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-115-5 Residues THRSAYSNHS F 11

3-116 Sequences
3-116-1 Sequence Number [ID] 116
3-116-2 Molecule Type AA
3-116-3 Length 11
3-116-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-116-5 Residues TNRSLYANFH G 11

3-117 Sequences
3-117-1 Sequence Number [ID] 117
3-117-2 Molecule Type AA
3-117-3 Length 11
3-117-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-117-5 Residues TNRSSYSNLP G 11

3-118 Sequences
3-118-1 Sequence Number [ID] 118
3-118-2 Molecule Type AA
3-118-3 Length 6
3-118-4 Features

Location/Qualifiers
REGION 1..6
note=synthetic construct
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-118-5 Residues SSPYVH 6

3-119 Sequences
3-119-1 Sequence Number [ID] 119
3-119-2 Molecule Type AA
3-119-3 Length 6
3-119-4 Features

Location/Qualifiers
REGION 1..6
note=synthetic construct
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-119-5 Residues DQIYVH 6

3-120 Sequences
3-120-1 Sequence Number [ID] 120

3-114

3-114-1

3-114-2

3-114-3 11

3-114-4 Features REGION 1..11

Location/Qualifiers

source 1..11

3-114-5 Residues TNRSSYSDLP G 11

3-115

3-115-1

3-115-2 AA
3-115-3 11

3-115-4 Features REGION 1..11

Location/Qualifiers

source 1..11

3-115-5 Residues THRSAYSNHS F 11

3-116

3-116-1

3-116-2

3-116-3 11

3-116-4 Features REGION 1..11

Location/Qualifiers

source 1..11

3-116-5 Residues TNRSLYANFH G 11

3-117

3-117-2

3-117-3 11

3-117-4 Features REGION 1..11

Location/Qualifiers

source 1..11

3-117-5 Residues TNRSSYSNLP G 11

3-118

3-118-1

3-118-2 AA
3-118-3 6

3-118-4 Features REGION 1..6
Location/Qualifiers

source 1..6

3-118-5 Residues SSPYVH 6

3-119

3-119-1

3-119-2 AA

3-119-4 Features REGION 1..6

Location/Qualifiers

source 1..6

NonEnglishQualifier Value

3-119-5 Residues 6

3-120

3-120-1
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3-120-2 Molecule Type AA
3-120-3 Length 7
3-120-4 Features

Location/Qualifiers
REGION 1..7
note=synthetic construct
source 1..7
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-120-5 Residues SAAIYVH 7

3-121 Sequences
3-121-1 Sequence Number [ID] 121
3-121-2 Molecule Type AA
3-121-3 Length 6
3-121-4 Features

Location/Qualifiers
REGION 1..6
note=synthetic construct
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-121-5 Residues NSPYVH 6

3-122 Sequences
3-122-1 Sequence Number [ID] 122
3-122-2 Molecule Type AA
3-122-3 Length 6
3-122-4 Features

Location/Qualifiers
REGION 1..6
note=synthetic construct
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-122-5 Residues NNIYVH 6

3-123 Sequences
3-123-1 Sequence Number [ID] 123
3-123-2 Molecule Type AA
3-123-3 Length 6
3-123-4 Features

Location/Qualifiers
REGION 1..6
note=synthetic construct
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-123-5 Residues NQPYVH 6

3-124 Sequences
3-124-1 Sequence Number [ID] 124
3-124-2 Molecule Type AA
3-124-3 Length 6
3-124-4 Features

Location/Qualifiers
REGION 1..6
note=synthetic construct
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-124-5 Residues RQPYVH 6

3-125 Sequences
3-125-1 Sequence Number [ID] 125
3-125-2 Molecule Type AA
3-125-3 Length 5
3-125-4 Features

Location/Qualifiers
REGION 1..5
note=synthetic construct
source 1..5
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-125-5 Residues ELYVH 5

3-126 Sequences
3-126-1 Sequence Number [ID] 126
3-126-2 Molecule Type AA
3-126-3 Length 6

3-120-2 AA
3-120-3 7

3-120-4 Features REGION 1..7
Location/Qualifiers

source 1..7

3-120-5 Residues SAAIYVH 7

3-121

3-121-2

3-121-3 6

3-121-4 Features REGION 1..6

Location/Qualifiers

source 1..6

3-121-5 Residues NSPYVH 6

3-122

3-122-1

3-122-2

3-122-3 6

3-122-4 Features REGION 1..6
Location/Qualifiers

source 1..6

3-122-5 Residues NNIYVH 6

3-123

3-123-1

3-123-2

3-123-3 6

3-123-4 Features REGION 1..6

Location/Qualifiers

source 1..6

3-123-5 Residues 6

3-124

3-124-1

3-124-2

3-124-3 6

3-124-4 Features REGION 1..6

Location/Qualifiers

source 1..6

3-124-5 Residues 6

3-125

3-125-2 AA
3-125-3 5

3-125-4 REGION 1..5

Location/Qualifiers

source 1..5

3-125-5 Residues ELYVH 5

3-126

3-126-2 AA
3-126-3 6
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3-126-4 Features
Location/Qualifiers

REGION 1..6
note=synthetic construct
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-126-5 Residues NTPYVH 6

3-127 Sequences
3-127-1 Sequence Number [ID] 127
3-127-2 Molecule Type AA
3-127-3 Length 6
3-127-4 Features

Location/Qualifiers
REGION 1..6
note=synthetic construct
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-127-5 Residues EQVYVH 6

3-128 Sequences
3-128-1 Sequence Number [ID] 128
3-128-2 Molecule Type AA
3-128-3 Length 6
3-128-4 Features

Location/Qualifiers
REGION 1..6
note=synthetic construct
source 1..6
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-128-5 Residues NQVYVH 6

3-129 Sequences
3-129-1 Sequence Number [ID] 129
3-129-2 Molecule Type AA
3-129-3 Length 11
3-129-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-129-5 Residues LTTDGTYSNP A 11

3-130 Sequences
3-130-1 Sequence Number [ID] 130
3-130-2 Molecule Type AA
3-130-3 Length 11
3-130-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-130-5 Residues LTTDGTYNNP A 11

3-131 Sequences
3-131-1 Sequence Number [ID] 131
3-131-2 Molecule Type AA
3-131-3 Length 10
3-131-4 Features

Location/Qualifiers
REGION 1..10
note=synthetic construct
source 1..10
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-131-5 Residues GGGGSGGGGS 10

3-132 Sequences
3-132-1 Sequence Number [ID] 132
3-132-2 Molecule Type AA
3-132-3 Length 15
3-132-4 Features

Location/Qualifiers
REGION 1..15
note=synthetic construct

3-126-4 Features REGION 1..6
Location/Qualifiers

source 1..6

3-126-5 Residues NTPYVH 6

3-127

3-127-2 AA
3-127-3 6

3-127-4 Features REGION 1..6

Location/Qualifiers

source 1..6

3-127-5 Residues 6

3-128

3-128-1

3-128-2

3-128-3 6

3-128-4 Features REGION 1..6
Location/Qualifiers

source 1..6

3-128-5 Residues 6

3-129

3-129-2

3-129-3

3-129-4 Features REGION 1..11

Location/Qualifiers

source 1..11

3-129-5 Residues LTTDGTYSNP A 11

3-130

3-130-2 AA
3-130-3 11

3-130-4 Features REGION 1..11

Location/Qualifiers

source 1..11

3-130-5 Residues LTTDGTYNNP A 11

3-131

3-131-2 AA
3-131-3 10

Features

Location/Qualifiers

source 1..10

3-131-5 Residues GGGGSGGGGS 10

3-132

3-132-1

3-132-2 AA
3-132-3 15

3-132-4 Features REGION 1..15

Location/Qualifiers
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source 1..15
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-132-5 Residues GGGGSGGGGS GGGGS 15

3-133 Sequences
3-133-1 Sequence Number [ID] 133
3-133-2 Molecule Type AA
3-133-3 Length 585
3-133-4 Features

Location/Qualifiers
REGION 1..585
note=synthetic construct
source 1..585
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-133-5 Residues DAHKSEVAHR FKDLGEENFK ALVLIAFAQY LQQSPFEDHV KLVNEVTEFA KTCVADESAE 60

NCDKSLHTLF GDKLCTVATL RETYGEMADC CAKQEPERNE CFLQHKDDNP NLPRLVRPEV 120
DVMCTAFHDN EETFLKKYLY EIARRHPYFY APELLFFAKR YKAAFTECCQ AADKAACLLP 180
KLDELRDEGK ASSAKQRLKC ASLQKFGERA FKAWAVARLS QRFPKAEFAE VSKLVTDLTK 240
VHTECCHGDL LECADDRADL AKYICENQDS ISSKLKECCE KPLLEKSHCI AEVENDEMPA 300
DLPSLAADFV ESKDVCKNYA EAKDVFLGMF LYEYARRHPD YSVVLLLRLA KTYETTLEKC 360
CAAADPHECY AKVFDEFKPL VEEPQNLIKQ NCELFEQLGE YKFQNALLVR YTKKVPQVST 420
PTLVEVSRNL GKVGSKCCKH PEAKRMPCAE DYLSVVLNQL CVLHEKTPVS DRVTKCCTES 480
LVNRRPCFSA LEVDETYVPK EFNAETFTFH ADICTLSEKE RQIKKQTALV ELVKHKPKAT 540
KEQLKAVMDD FAAFVEKCCK ADDKETCFAE EGKKLVAASQ AALGL 585

3-134 Sequences
3-134-1 Sequence Number [ID] 134
3-134-2 Molecule Type AA
3-134-3 Length 680
3-134-4 Features

Location/Qualifiers
REGION 1..680
note=synthetic construct
source 1..680
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-134-5 Residues SQIEVKDVTD TTALITWSDD FGEYVWCELT YGIKDVPGDR TTIDLWYHHA HYSIGNLKPD 60

TEYEVSLICR SGDMSSNPAK ETFTTGGGGS GGGGSDAHKS EVAHRFKDLG EENFKALVLI 120
AFAQYLQQSP FEDHVKLVNE VTEFAKTCVA DESAENCDKS LHTLFGDKLC TVATLRETYG 180
EMADCCAKQE PERNECFLQH KDDNPNLPRL VRPEVDVMCT AFHDNEETFL KKYLYEIARR 240
HPYFYAPELL FFAKRYKAAF TECCQAADKA ACLLPKLDEL RDEGKASSAK QRLKCASLQK 300
FGERAFKAWA VARLSQRFPK AEFAEVSKLV TDLTKVHTEC CHGDLLECAD DRADLAKYIC 360
ENQDSISSKL KECCEKPLLE KSHCIAEVEN DEMPADLPSL AADFVESKDV CKNYAEAKDV 420
FLGMFLYEYA RRHPDYSVVL LLRLAKTYET TLEKCCAAAD PHECYAKVFD EFKPLVEEPQ 480
NLIKQNCELF EQLGEYKFQN ALLVRYTKKV PQVSTPTLVE VSRNLGKVGS KCCKHPEAKR 540
MPCAEDYLSV VLNQLCVLHE KTPVSDRVTK CCTESLVNRR PCFSALEVDE TYVPKEFNAE 600
TFTFHADICT LSEKERQIKK QTALVELVKH KPKATKEQLK AVMDDFAAFV EKCCKADDKE 660
TCFAEEGKKL VAASQAALGL 680

3-135 Sequences
3-135-1 Sequence Number [ID] 135
3-135-2 Molecule Type AA
3-135-3 Length 785
3-135-4 Features

Location/Qualifiers
REGION 1..785
note=synthetic construct
source 1..785
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-135-5 Residues SQIEVKDVTD TTALITWSDD FGEYVWCELT YGIKDVPGDR TTIDLWYHHA HYSIGNLKPD 60

TEYEVSLICR SGDMSSNPAK ETFTTGGGGS GGGGSGGGGS RLDAPSQIEV KDVTDTTALI 120
TWSDDFGEYV WCELTYGIKD VPGDRTTIDL WYHHAHYSIG NLKPDTEYEV SLICRSGDMS 180
SNPAKETFTT GGGGSGGGGS DAHKSEVAHR FKDLGEENFK ALVLIAFAQY LQQSPFEDHV 240
KLVNEVTEFA KTCVADESAE NCDKSLHTLF GDKLCTVATL RETYGEMADC CAKQEPERNE 300
CFLQHKDDNP NLPRLVRPEV DVMCTAFHDN EETFLKKYLY EIARRHPYFY APELLFFAKR 360
YKAAFTECCQ AADKAACLLP KLDELRDEGK ASSAKQRLKC ASLQKFGERA FKAWAVARLS 420
QRFPKAEFAE VSKLVTDLTK VHTECCHGDL LECADDRADL AKYICENQDS ISSKLKECCE 480
KPLLEKSHCI AEVENDEMPA DLPSLAADFV ESKDVCKNYA EAKDVFLGMF LYEYARRHPD 540
YSVVLLLRLA KTYETTLEKC CAAADPHECY AKVFDEFKPL VEEPQNLIKQ NCELFEQLGE 600
YKFQNALLVR YTKKVPQVST PTLVEVSRNL GKVGSKCCKH PEAKRMPCAE DYLSVVLNQL 660
CVLHEKTPVS DRVTKCCTES LVNRRPCFSA LEVDETYVPK EFNAETFTFH ADICTLSEKE 720
RQIKKQTALV ELVKHKPKAT KEQLKAVMDD FAAFVEKCCK ADDKETCFAE EGKKLVAASQ 780
AALGL 785

3-136 Sequences

source 1..15

3-132-5 Residues GGGGSGGGGS GGGGS 15

3-133

3-133-1

3-133-2

3-133-3 585

3-133-4 Features REGION 1..585

Location/Qualifiers

source 1..585

3-133-5 Residues DAHKSEVAHR FKDLGEENFK ALVLIAFAQY LQQSPFEDHV KLVNEVTEFA KTCVADESAE 60

NCDKSLHTLF GDKLCTVATL RETYGEMADC CAKQEPERNE CFLQHKDDNP NLPRLVRPEV 120

DVMCTAFHDN EETFLKKYLY EIARRHPYFY APELLFFAKR YKAAFTECCQ AADKAACLLP 180

KEQLKAVMDD FAAFVEKCCK ADDKETCFAE EGKKLVAASQ AALGL 585

3-134

3-134-1 134

3-134-2 AA
3-134-3 680

3-134-4 Features

Location/Qualifiers

source 1..680

3-134-5

TEYEVSLICR SGDMSSNPAK ETFTTGGGGS GGGGSDAHKS EVAHRFKDLG EENFKALVLI 120

FLGMFLYEYA RRHPDYSVVL LLRLAKTYET TLEKCCAAAD PHECYAKVFD EFKPLVEEPQ 480

680

3-135-1

3-135-2

3-135-3

3-135-4 Features

785

3-136
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3-136-1 Sequence Number [ID] 136
3-136-2 Molecule Type AA
3-136-3 Length 7
3-136-4 Features

Location/Qualifiers
REGION 1..7
note=synthetic construct
source 1..7
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-136-5 Residues EDVTDTT 7

3-137 Sequences
3-137-1 Sequence Number [ID] 137
3-137-2 Molecule Type AA
3-137-3 Length 8
3-137-4 Features

Location/Qualifiers
REGION 1..8
note=synthetic construct
source 1..8
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-137-5 Residues GNLKPDTK 8

3-138 Sequences
3-138-1 Sequence Number [ID] 138
3-138-2 Molecule Type AA
3-138-3 Length 585
3-138-4 Features

Location/Qualifiers
source 1..585
mol_type=protein
organism=Homo sapiens

NonEnglishQualifier Value
3-138-5 Residues DAHKSEVAHR FKDLGEENFK ALVLIAFAQY LQQCPFEDHV KLVNEVTEFA KTCVADESAE 60

NCDKSLHTLF GDKLCTVATL RETYGEMADC CAKQEPERNE CFLQHKDDNP NLPRLVRPEV 120
DVMCTAFHDN EETFLKKYLY EIARRHPYFY APELLFFAKR YKAAFTECCQ AADKAACLLP 180
KLDELRDEGK ASSAKQRLKC ASLQKFGERA FKAWAVARLS QRFPKAEFAE VSKLVTDLTK 240
VHTECCHGDL LECADDRADL AKYICENQDS ISSKLKECCE KPLLEKSHCI AEVENDEMPA 300
DLPSLAADFV ESKDVCKNYA EAKDVFLGMF LYEYARRHPD YSVVLLLRLA KTYETTLEKC 360
CAAADPHECY AKVFDEFKPL VEEPQNLIKQ NCELFEQLGE YKFQNALLVR YTKKVPQVST 420
PTLVEVSRNL GKVGSKCCKH PEAKRMPCAE DYLSVVLNQL CVLHEKTPVS DRVTKCCTES 480
LVNRRPCFSA LEVDETYVPK EFNAETFTFH ADICTLSEKE RQIKKQTALV ELVKHKPKAT 540
KEQLKAVMDD FAAFVEKCCK ADDKETCFAE EGKKLVAASQ AALGL 585

3-139 Sequences
3-139-1 Sequence Number [ID] 139
3-139-2 Molecule Type AA
3-139-3 Length 10
3-139-4 Features

Location/Qualifiers
REGION 1..10
note=synthetic construct
source 1..10
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-139-5 Residues RSGDMSSNPA 10

3-140 Sequences
3-140-1 Sequence Number [ID] 140
3-140-2 Molecule Type AA
3-140-3 Length 10
3-140-4 Features

Location/Qualifiers
REGION 1..10
note=synthetic construct
VARIANT 5
note=A, G, L, I or V
VARIANT 10
note=A, G, L, I or V
source 1..10
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-140-5 Residues GGGGXGGGGX 10

3-141 Sequences
3-141-1 Sequence Number [ID] 141
3-141-2 Molecule Type AA
3-141-3 Length 15

3-136-1 136

3-136-2 AA
3-136-3 7

3-136-4 Features REGION 1..7

Location/Qualifiers

source 1..7

3-136-5 Residues EDVTDTT 7

3-137

3-137-1 137

3-137-2 AA
3-137-3 8

3-137-4 Features REGION 1..8
Location/Qualifiers

3-137-5 Residues

3-138

3-138-1

3-138-2 AA
3-138-3 585

3-138-4 Features source 1..585

Location/Qualifiers

3-138-5

EETFLKKYLY AADKAACLLP 180

FKAWAVARLS VSKLVTDLTK 240

ISSKLKECCE KPLLEKSHCI AEVENDEMPA 300

DLPSLAADFV ESKDVCKNYA EAKDVFLGMF LYEYARRHPD YSVVLLLRLA KTYETTLEKC 360

3-139

3-139-1

3-139-2

3-139-3

3-139-4 Features REGION 1..10
Location/Qualifiers

3-140-1

3-140-2

3-140-3

3-140-4 Features

3-140-5 Residues

3-141

3-141-1

3-141-2

3-141-3
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3-141-4 Features
Location/Qualifiers

REGION 1..15
note=synthetic construct
VARIANT 5
note=A, G, L, I or V
VARIANT 10
note=A, G, L, I or V
VARIANT 15
note=A, G, L, I or V
source 1..15
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-141-5 Residues GGGGXGGGGX GGGGX 15

3-142 Sequences
3-142-1 Sequence Number [ID] 142
3-142-2 Molecule Type AA
3-142-3 Length 10
3-142-4 Features

Location/Qualifiers
REGION 1..10
note=synthetic construct
source 1..10
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-142-5 Residues GGGGGGGGGG 10

3-143 Sequences
3-143-1 Sequence Number [ID] 143
3-143-2 Molecule Type AA
3-143-3 Length 15
3-143-4 Features

Location/Qualifiers
REGION 1..15
note=synthetic construct
source 1..15
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-143-5 Residues GGGGGGGGGG GGGGG 15

3-144 Sequences
3-144-1 Sequence Number [ID] 144
3-144-2 Molecule Type AA
3-144-3 Length 680
3-144-4 Features

Location/Qualifiers
REGION 1..680
note=synthetic construct
source 1..680
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-144-5 Residues SQIEVKDVTD TTALITWSDD FGEYVWCELT YGIKDVPGDR TTIDLWYHHA HYSIGNLKPD 60

TEYEVSLICR SGDMSSNPAK ETFTTGGGGG GGGGGDAHKS EVAHRFKDLG EENFKALVLI 120
AFAQYLQQSP FEDHVKLVNE VTEFAKTCVA DESAENCDKS LHTLFGDKLC TVATLRETYG 180
EMADCCAKQE PERNECFLQH KDDNPNLPRL VRPEVDVMCT AFHDNEETFL KKYLYEIARR 240
HPYFYAPELL FFAKRYKAAF TECCQAADKA ACLLPKLDEL RDEGKASSAK QRLKCASLQK 300
FGERAFKAWA VARLSQRFPK AEFAEVSKLV TDLTKVHTEC CHGDLLECAD DRADLAKYIC 360
ENQDSISSKL KECCEKPLLE KSHCIAEVEN DEMPADLPSL AADFVESKDV CKNYAEAKDV 420
FLGMFLYEYA RRHPDYSVVL LLRLAKTYET TLEKCCAAAD PHECYAKVFD EFKPLVEEPQ 480
NLIKQNCELF EQLGEYKFQN ALLVRYTKKV PQVSTPTLVE VSRNLGKVGS KCCKHPEAKR 540
MPCAEDYLSV VLNQLCVLHE KTPVSDRVTK CCTESLVNRR PCFSALEVDE TYVPKEFNAE 600
TFTFHADICT LSEKERQIKK QTALVELVKH KPKATKEQLK AVMDDFAAFV EKCCKADDKE 660
TCFAEEGKKL VAASQAALGL 680

3-145 Sequences
3-145-1 Sequence Number [ID] 145
3-145-2 Molecule Type AA
3-145-3 Length 785
3-145-4 Features

Location/Qualifiers
REGION 1..785
note=synthetic construct
source 1..785
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-145-5 Residues SQIEVKDVTD TTALITWSDD FGEYVWCELT YGIKDVPGDR TTIDLWYHHA HYSIGNLKPD 60

TEYEVSLICR SGDMSSNPAK ETFTTGGGGG GGGGGGGGGG RLDAPSQIEV KDVTDTTALI 120

3-141-4 Features REGION 1..15
Location/Qualifiers

VARIANT 10

VARIANT 15

source 1..15

3-141-5 Residues GGGGXGGGGX GGGGX

3-142

3-142-1 142

3-142-2 AA
3-142-3 10

3-142-4 Features REGION 1..10

Location/Qualifiers

source 1..10

3-142-5 Residues GGGGGGGGGG 10

3-143

3-143-1 143

3-143-2 AA
3-143-3 15

3-143-4 Features REGION 1..15
Location/Qualifiers

3-143-5 Residues

3-144

3-144-1

3-144-2 AA
3-144-3 680

3-144-4 Features REGION 1..680
Location/Qualifiers

source 1..680

3-144-5

TEYEVSLICR SGDMSSNPAK ETFTTGGGGG GGGGGDAHKS EVAHRFKDLG EENFKALVLI 120

FGERAFKAWA VARLSQRFPK AEFAEVSKLV TDLTKVHTEC CHGDLLECAD DRADLAKYIC 360

RRHPDYSVVL LLRLAKTYET TLEKCCAAAD PHECYAKVFD 480

VSRNLGKVGS 540

680

3-145

3-145-1

3-145-2

3-145-3

3-145-4 Features

Location/Qualifiers
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TWSDDFGEYV WCELTYGIKD VPGDRTTIDL WYHHAHYSIG NLKPDTEYEV SLICRSGDMS 180
SNPAKETFTT GGGGGGGGGG DAHKSEVAHR FKDLGEENFK ALVLIAFAQY LQQSPFEDHV 240
KLVNEVTEFA KTCVADESAE NCDKSLHTLF GDKLCTVATL RETYGEMADC CAKQEPERNE 300
CFLQHKDDNP NLPRLVRPEV DVMCTAFHDN EETFLKKYLY EIARRHPYFY APELLFFAKR 360
YKAAFTECCQ AADKAACLLP KLDELRDEGK ASSAKQRLKC ASLQKFGERA FKAWAVARLS 420
QRFPKAEFAE VSKLVTDLTK VHTECCHGDL LECADDRADL AKYICENQDS ISSKLKECCE 480
KPLLEKSHCI AEVENDEMPA DLPSLAADFV ESKDVCKNYA EAKDVFLGMF LYEYARRHPD 540
YSVVLLLRLA KTYETTLEKC CAAADPHECY AKVFDEFKPL VEEPQNLIKQ NCELFEQLGE 600
YKFQNALLVR YTKKVPQVST PTLVEVSRNL GKVGSKCCKH PEAKRMPCAE DYLSVVLNQL 660
CVLHEKTPVS DRVTKCCTES LVNRRPCFSA LEVDETYVPK EFNAETFTFH ADICTLSEKE 720
RQIKKQTALV ELVKHKPKAT KEQLKAVMDD FAAFVEKCCK ADDKETCFAE EGKKLVAASQ 780
AALGL 785

3-146 Sequences
3-146-1 Sequence Number [ID] 146
3-146-2 Molecule Type AA
3-146-3 Length 83
3-146-4 Features

Location/Qualifiers
REGION 1..83
note=synthetic construct
source 1..83
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-146-5 Residues IEVKDVTDTT ALITWSDDFG EYVWCELTYG IKDVPGDRTT IDLWYHHAHY SIGNLKPDTE 60

YEVSLICRSG DMSSNPAKET FTT 83

3-147 Sequences
3-147-1 Sequence Number [ID] 147
3-147-2 Molecule Type AA
3-147-3 Length 5
3-147-4 Features

Location/Qualifiers
REGION 1..5
note=synthetic construct
VARIANT 5
note=S, A, G, L, I or V
source 1..5
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-147-5 Residues GGGGX 5

3-148 Sequences
3-148-1 Sequence Number [ID] 148
3-148-2 Molecule Type AA
3-148-3 Length 5
3-148-4 Features

Location/Qualifiers
REGION 1..5
note=synthetic construct
source 1..5
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-148-5 Residues GGGGS 5

3-149 Sequences
3-149-1 Sequence Number [ID] 149
3-149-2 Molecule Type AA
3-149-3 Length 5
3-149-4 Features

Location/Qualifiers
REGION 1..5
note=synthetic construct
source 1..5
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-149-5 Residues GGGGG 5

3-150 Sequences
3-150-1 Sequence Number [ID] 150
3-150-2 Molecule Type AA
3-150-3 Length 5
3-150-4 Features

Location/Qualifiers
REGION 1..5
note=synthetic construct
source 1..5
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value

TWSDDFGEYV WCELTYGIKD VPGDRTTIDL WYHHAHYSIG NLKPDTEYEV SLICRSGDMS 180

CVLHEKTPVS DRVTKCCTES LVNRRPCFSA LEVDETYVPK EFNAETFTFH ADICTLSEKE 720

RQIKKQTALV ELVKHKPKAT KEQLKAVMDD FAAFVEKCCK ADDKETCFAE EGKKLVAASQ 780

AALGL 785

3-146

3-146-1 146

3-146-2

83

Location/Qualifiers

3-146-5 Residues

83

3-147

AA

3-149

3-149-1

3-149-2

3-149-3

3-149-4 Features

Location/Qualifiers

5

3-150

3-150-2 AA
3-150-3 5

3-150-4 Features REGION 1..5
Location/Qualifiers
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3-150-5 Residues GGGGA 5

3-151 Sequences
3-151-1 Sequence Number [ID] 151
3-151-2 Molecule Type AA
3-151-3 Length 8
3-151-4 Features

Location/Qualifiers
REGION 1..8
note=synthetic construct
source 1..8
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-151-5 Residues HHHHHHHH 8

3-152 Sequences
3-152-1 Sequence Number [ID] 152
3-152-2 Molecule Type AA
3-152-3 Length 13
3-152-4 Features

Location/Qualifiers
REGION 1..13
note=synthetic construct
source 1..13
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-152-5 Residues GGGGSHHHHH HHH 13

3-153 Sequences
3-153-1 Sequence Number [ID] 153
3-153-2 Molecule Type AA
3-153-3 Length 584
3-153-4 Features

Location/Qualifiers
source 1..584
mol_type=protein
organism=Mus musculus

NonEnglishQualifier Value
3-153-5 Residues EAHKSEIAHR YNDLGEQHFK GLVLIAFSQY LQKCSYDEHA KLVQEVTDFA KTCVADESAA 60

NCDKSLHTLF GDKLCAIPNL RENYGELADC CTKQEPERNE CFLQHKDDNP SLPPFERPEA 120
EAMCTSFKEN PTTFMGHYLH EVARRHPYFY APELLYYAEQ YNEILTQCCA EADKESCLTP 180
KLDGVKEKAL VSSVRQRMKC SSMQKFGERA FKAWAVARLS QTFPNADFAE ITKLATDLTK 240
VNKECCHGDL LECADDRAEL AKYMCENQAT ISSKLQTCCD KPLLKKAHCL SEVEHDTMPA 300
DLPAIAADFV EDQEVCKNYA EAKDVFLGTF LYEYSRRHPD YSVSLLLRLA KKYEATLEKC 360
CAEANPPACY GTVLAEFQPL VEEPKNLVKT NCDLYEKLGE YGFQNAILVR YTQKAPQVST 420
PTLVEAARNL GRVGTKCCTL PEDQRLPCVE DYLSAILNRV CLLHEKTPVS EHVTKCCSGS 480
LVERRPCFSA LTVDETYVPK EFKAETFTFH SDICTLPEKE KQIKKQTALA ELVKHKPKAT 540
AEQLKTVMDD FAQFLDTCCK AADKDTCFST EGPNLVTRCK DALA 584

3-154 Sequences
3-154-1 Sequence Number [ID] 154
3-154-2 Molecule Type AA
3-154-3 Length 584
3-154-4 Features

Location/Qualifiers
REGION 1..584
note=synthetic construct
source 1..584
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-154-5 Residues EAHKSEIAHR YNDLGEQHFK GLVLIAFSQY LQKSSYDEHA KLVQEVTDFA KTCVADESAA 60

NCDKSLHTLF GDKLCAIPNL RENYGELADC CTKQEPERNE CFLQHKDDNP SLPPFERPEA 120
EAMCTSFKEN PTTFMGHYLH EVARRHPYFY APELLYYAEQ YNEILTQCCA EADKESCLTP 180
KLDGVKEKAL VSSVRQRMKC SSMQKFGERA FKAWAVARLS QTFPNADFAE ITKLATDLTK 240
VNKECCHGDL LECADDRAEL AKYMCENQAT ISSKLQTCCD KPLLKKAHCL SEVEHDTMPA 300
DLPAIAADFV EDQEVCKNYA EAKDVFLGTF LYEYSRRHPD YSVSLLLRLA KKYEATLEKC 360
CAEANPPACY GTVLAEFQPL VEEPKNLVKT NCDLYEKLGE YGFQNAILVR YTQKAPQVST 420
PTLVEAARNL GRVGTKCCTL PEDQRLPCVE DYLSAILNRV CLLHEKTPVS EHVTKCCSGS 480
LVERRPCFSA LTVDETYVPK EFKAETFTFH SDICTLPEKE KQIKKQTALA ELVKHKPKAT 540
AEQLKTVMDD FAQFLDTCCK AADKDTCFST EGPNLVTRSK DALA 584

3-155 Sequences
3-155-1 Sequence Number [ID] 155
3-155-2 Molecule Type AA
3-155-3 Length 84
3-155-4 Features

Location/Qualifiers
REGION 1..84
note=synthetic construct
source 1..84
mol_type=protein
organism=synthetic construct

3-150-5 Residues GGGGA 5

3-151

3-151-1

3-151-2

3-151-3

3-151-4 Features

Location/Qualifiers

HHHHHHHH 8

3-152-4

Location/Qualifiers

3-152-5 Residues

3-153-5 Residues

EVARRHPYFY EADKESCLTP 180

KLDGVKEKAL VSSVRQRMKC SSMQKFGERA FKAWAVARLS QTFPNADFAE ITKLATDLTK 240

LECADDRAEL KPLLKKAHCL SEVEHDTMPA

CAEANPPACY VEEPKNLVKT NCDLYEKLGE 420

584

3-154-1

3-154-2

3-154-3

3-154-4 Features

GDKLCAIPNL RENYGELADC CTKQEPERNE CFLQHKDDNP SLPPFERPEA 120

EVARRHPYFY EADKESCLTP 180

FKAWAVARLS ITKLATDLTK 240

VNKECCHGDL LECADDRAEL AKYMCENQAT KPLLKKAHCL SEVEHDTMPA 300

3-155-4

Location/Qualifiers
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NonEnglishQualifier Value
3-155-5 Residues IEVKDVTDTT ALITWHDAFG YDFGCELTYG IKDVPGDRTT IDLPDHFHNY SIGNLKPDTE 60

YEVSLICAND HGFDSNPAKE TFTT 84

3-156 Sequences
3-156-1 Sequence Number [ID] 156
3-156-2 Molecule Type AA
3-156-3 Length 84
3-156-4 Features

Location/Qualifiers
REGION 1..84
note=synthetic construct
source 1..84
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-156-5 Residues IEVKDVTDTT ALITWHDAFG YDFGCELTYG IKDVPGDRTT IDLPDHFHQY SIGNLKPDTE 60

YEVSLICAND HGFDSNPAKE TFTT 84

3-157 Sequences
3-157-1 Sequence Number [ID] 157
3-157-2 Molecule Type AA
3-157-3 Length 183
3-157-4 Features

Location/Qualifiers
REGION 1..183
note=synthetic construct
source 1..183
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-157-5 Residues SQIEVKDVTD TTALITWHDA FGYDFGCELT YGIKDVPGDR TTIDLPDHFH QYSIGNLKPD 60

TEYEVSLICA NDHGFDSNPA KETFTTTGGG GSRLDAPSQI EVKDVTDTTA LITWHDAFGY 120
DFGCELTYGI KDVPGDRTTI DLPDHFHQYS IGNLKPDTEY EVSLICANDH GFDSNPAKET 180
FTT 183

3-158 Sequences
3-158-1 Sequence Number [ID] 158
3-158-2 Molecule Type AA
3-158-3 Length 685
3-158-4 Features

Location/Qualifiers
REGION 1..685
note=synthetic construct
source 1..685
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-158-5 Residues SQIEVKDVTD TTALITWHDA FGYDFGCELT YGIKDVPGDR TTIDLPDHFH QYSIGNLKPD 60

TEYEVSLICA NDHGFDSNPA KETFTTGGGG SGGGGSGGGG SEAHKSEIAH RYNDLGEQHF 120
KGLVLIAFSQ YLQKSSYDEH AKLVQEVTDF AKTCVADESA ANCDKSLHTL FGDKLCAIPN 180
LRENYGELAD CCTKQEPERN ECFLQHKDDN PSLPPFERPE AEAMCTSFKE NPTTFMGHYL 240
HEVARRHPYF YAPELLYYAE QYNEILTQCC AEADKESCLT PKLDGVKEKA LVSSVRQRMK 300
CSSMQKFGER AFKAWAVARL SQTFPNADFA EITKLATDLT KVNKECCHGD LLECADDRAE 360
LAKYMCENQA TISSKLQTCC DKPLLKKAHC LSEVEHDTMP ADLPAIAADF VEDQEVCKNY 420
AEAKDVFLGT FLYEYSRRHP DYSVSLLLRL AKKYEATLEK CCAEANPPAC YGTVLAEFQP 480
LVEEPKNLVK TNCDLYEKLG EYGFQNAILV RYTQKAPQVS TPTLVEAARN LGRVGTKCCT 540
LPEDQRLPCV EDYLSAILNR VCLLHEKTPV SEHVTKCCSG SLVERRPCFS ALTVDETYVP 600
KEFKAETFTF HSDICTLPEK EKQIKKQTAL AELVKHKPKA TAEQLKTVMD DFAQFLDTCC 660
KAADKDTCFS TEGPNLVTRS KDALA 685

3-159 Sequences
3-159-1 Sequence Number [ID] 159
3-159-2 Molecule Type AA
3-159-3 Length 782
3-159-4 Features

Location/Qualifiers
REGION 1..782
note=synthetic construct
source 1..782
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-159-5 Residues SQIEVKDVTD TTALITWHDA FGYDFGCELT YGIKDVPGDR TTIDLPDHFH QYSIGNLKPD 60

TEYEVSLICA NDHGFDSNPA KETFTTTGGG GSRLDAPSQI EVKDVTDTTA LITWHDAFGY 120
DFGCELTYGI KDVPGDRTTI DLPDHFHQYS IGNLKPDTEY EVSLICANDH GFDSNPAKET 180
FTTGGGGSGG GGSGGGGSEA HKSEIAHRYN DLGEQHFKGL VLIAFSQYLQ KSSYDEHAKL 240
VQEVTDFAKT CVADESAANC DKSLHTLFGD KLCAIPNLRE NYGELADCCT KQEPERNECF 300
LQHKDDNPSL PPFERPEAEA MCTSFKENPT TFMGHYLHEV ARRHPYFYAP ELLYYAEQYN 360
EILTQCCAEA DKESCLTPKL DGVKEKALVS SVRQRMKCSS MQKFGERAFK AWAVARLSQT 420
FPNADFAEIT KLATDLTKVN KECCHGDLLE CADDRAELAK YMCENQATIS SKLQTCCDKP 480
LLKKAHCLSE VEHDTMPADL PAIAADFVED QEVCKNYAEA KDVFLGTFLY EYSRRHPDYS 540
VSLLLRLAKK YEATLEKCCA EANPPACYGT VLAEFQPLVE EPKNLVKTNC DLYEKLGEYG 600

3-155-5 Residues

YEVSLICAND HGFDSNPAKE TFTT 84

3-156-4

Location/Qualifiers

IEVKDVTDTT ALITWHDAFG YDFGCELTYG IKDVPGDRTT IDLPDHFHQY SIGNLKPDTE 60

84

3-157-3

3-157-4 Features

Location/Qualifiers

183

3-158

3-158-1

3-158-2 AA

3-158-4 Features

Location/Qualifiers

3-158-5 Residues SQIEVKDVTD TTALITWHDA FGYDFGCELT YGIKDVPGDR TTIDLPDHFH QYSIGNLKPD 60

TEYEVSLICA NDHGFDSNPA KETFTTGGGG SGGGGSGGGG SEAHKSEIAH RYNDLGEQHF 120

KAADKDTCFS TEGPNLVTRS KDALA 685

3-159

3-159-1

3-159-2

3-159-3

3-159-4 Features

Location/Qualifiers

3-159-5 Residues

TEYEVSLICA NDHGFDSNPA KETFTTTGGG GSRLDAPSQI EVKDVTDTTA LITWHDAFGY 120
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FQNAILVRYT QKAPQVSTPT LVEAARNLGR VGTKCCTLPE DQRLPCVEDY LSAILNRVCL 660
LHEKTPVSEH VTKCCSGSLV ERRPCFSALT VDETYVPKEF KAETFTFHSD ICTLPEKEKQ 720
IKKQTALAEL VKHKPKATAE QLKTVMDDFA QFLDTCCKAA DKDTCFSTEG PNLVTRSKDA 780
LA 782

3-160 Sequences
3-160-1 Sequence Number [ID] 160
3-160-2 Molecule Type AA
3-160-3 Length 84
3-160-4 Features

Location/Qualifiers
REGION 1..84
note=synthetic construct
source 1..84
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-160-5 Residues IEVKDVTDTT ALITWHDPSG YDFWCELTYG IKDVPGDRTT IDLPDHFHNY SIGNLKPDTE 60

YEVSLICAND HGFDSYPAKE TFTT 84

3-161 Sequences
3-161-1 Sequence Number [ID] 161
3-161-2 Molecule Type AA
3-161-3 Length 84
3-161-4 Features

Location/Qualifiers
REGION 1..84
note=synthetic construct
source 1..84
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-161-5 Residues IEVKDVTDTT ALITWHDPSG YDFWCELTYG IKDVPGDRTT IDLPDHFHQY SIGNLKPDTE 60

YEVSLICAND HGFDSYPAKE TFTT 84

3-162 Sequences
3-162-1 Sequence Number [ID] 162
3-162-2 Molecule Type AA
3-162-3 Length 183
3-162-4 Features

Location/Qualifiers
REGION 1..183
note=synthetic construct
source 1..183
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-162-5 Residues SQIEVKDVTD TTALITWHDP SGYDFWCELT YGIKDVPGDR TTIDLPDHFH QYSIGNLKPD 60

TEYEVSLICA NDHGFDSYPA KETFTTTGGG GSRLDAPSQI EVKDVTDTTA LITWHDPSGY 120
DFWCELTYGI KDVPGDRTTI DLPDHFHQYS IGNLKPDTEY EVSLICANDH GFDSYPAKET 180
FTT 183

3-163 Sequences
3-163-1 Sequence Number [ID] 163
3-163-2 Molecule Type AA
3-163-3 Length 685
3-163-4 Features

Location/Qualifiers
REGION 1..685
note=synthetic construct
source 1..685
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-163-5 Residues SQIEVKDVTD TTALITWHDP SGYDFWCELT YGIKDVPGDR TTIDLPDHFH QYSIGNLKPD 60

TEYEVSLICA NDHGFDSYPA KETFTTGGGG SGGGGSGGGG SEAHKSEIAH RYNDLGEQHF 120
KGLVLIAFSQ YLQKSSYDEH AKLVQEVTDF AKTCVADESA ANCDKSLHTL FGDKLCAIPN 180
LRENYGELAD CCTKQEPERN ECFLQHKDDN PSLPPFERPE AEAMCTSFKE NPTTFMGHYL 240
HEVARRHPYF YAPELLYYAE QYNEILTQCC AEADKESCLT PKLDGVKEKA LVSSVRQRMK 300
CSSMQKFGER AFKAWAVARL SQTFPNADFA EITKLATDLT KVNKECCHGD LLECADDRAE 360
LAKYMCENQA TISSKLQTCC DKPLLKKAHC LSEVEHDTMP ADLPAIAADF VEDQEVCKNY 420
AEAKDVFLGT FLYEYSRRHP DYSVSLLLRL AKKYEATLEK CCAEANPPAC YGTVLAEFQP 480
LVEEPKNLVK TNCDLYEKLG EYGFQNAILV RYTQKAPQVS TPTLVEAARN LGRVGTKCCT 540
LPEDQRLPCV EDYLSAILNR VCLLHEKTPV SEHVTKCCSG SLVERRPCFS ALTVDETYVP 600
KEFKAETFTF HSDICTLPEK EKQIKKQTAL AELVKHKPKA TAEQLKTVMD DFAQFLDTCC 660
KAADKDTCFS TEGPNLVTRS KDALA 685

3-164 Sequences
3-164-1 Sequence Number [ID] 164
3-164-2 Molecule Type AA
3-164-3 Length 782
3-164-4 Features

Location/Qualifiers
REGION 1..782
note=synthetic construct

YEVSLICAND HGFDSYPAKE TFTT

YEVSLICAND HGFDSYPAKE TFTT

3-162

3-162-1 162

3-162-2 AA
3-162-3 183

3-162-4 Features

Location/Qualifiers

source 1..183

3-162-5 Residues SQIEVKDVTD TTALITWHDP SGYDFWCELT YGIKDVPGDR TTIDLPDHFH QYSIGNLKPD 60

3-163

3-163-1

3-163-2

3-163-3

3-163-4 Features

Location/Qualifiers

3-164

3-164-1

3-164-2

3-164-3

3-164-4 Features

Location/Qualifiers
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source 1..782
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-164-5 Residues SQIEVKDVTD TTALITWHDP SGYDFWCELT YGIKDVPGDR TTIDLPDHFH QYSIGNLKPD 60

TEYEVSLICA NDHGFDSYPA KETFTTTGGG GSRLDAPSQI EVKDVTDTTA LITWHDPSGY 120
DFWCELTYGI KDVPGDRTTI DLPDHFHQYS IGNLKPDTEY EVSLICANDH GFDSYPAKET 180
FTTGGGGSGG GGSGGGGSEA HKSEIAHRYN DLGEQHFKGL VLIAFSQYLQ KSSYDEHAKL 240
VQEVTDFAKT CVADESAANC DKSLHTLFGD KLCAIPNLRE NYGELADCCT KQEPERNECF 300
LQHKDDNPSL PPFERPEAEA MCTSFKENPT TFMGHYLHEV ARRHPYFYAP ELLYYAEQYN 360
EILTQCCAEA DKESCLTPKL DGVKEKALVS SVRQRMKCSS MQKFGERAFK AWAVARLSQT 420
FPNADFAEIT KLATDLTKVN KECCHGDLLE CADDRAELAK YMCENQATIS SKLQTCCDKP 480
LLKKAHCLSE VEHDTMPADL PAIAADFVED QEVCKNYAEA KDVFLGTFLY EYSRRHPDYS 540
VSLLLRLAKK YEATLEKCCA EANPPACYGT VLAEFQPLVE EPKNLVKTNC DLYEKLGEYG 600
FQNAILVRYT QKAPQVSTPT LVEAARNLGR VGTKCCTLPE DQRLPCVEDY LSAILNRVCL 660
LHEKTPVSEH VTKCCSGSLV ERRPCFSALT VDETYVPKEF KAETFTFHSD ICTLPEKEKQ 720
IKKQTALAEL VKHKPKATAE QLKTVMDDFA QFLDTCCKAA DKDTCFSTEG PNLVTRSKDA 780
LA 782

3-165 Sequences
3-165-1 Sequence Number [ID] 165
3-165-2 Molecule Type AA
3-165-3 Length 86
3-165-4 Features

Location/Qualifiers
REGION 1..86
note=synthetic construct
source 1..86
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-165-5 Residues IEVKDVTDTT ALITWSPGER IWMFTGCELT YGIKDVPGDR TTIDLTEDEN QYSIGNLKPD 60

TEYEVSLICP NYERISNPAK ETFTTT 86

3-166 Sequences
3-166-1 Sequence Number [ID] 166
3-166-2 Molecule Type AA
3-166-3 Length 784
3-166-4 Features

Location/Qualifiers
REGION 1..784
note=synthetic construct
source 1..784
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-166-5 Residues SQIEVKDVTD TTALITWSPG ERIWMFTGCE LTYGIKDVPG DRTTIDLTED ENQYSIGNLK 60

PDTEYEVSLI CPNYERISNP AKETFTTTGG GGSRLDAPSQ IEVKDVTDTT ALITWSPGER 120
IWMFTGCELT YGIKDVPGDR TTIDLTEDEN QYSIGNLKPD TEYEVSLICP NYERISNPAK 180
ETFTTGGGGS GGGGSGGGGS EAHKSEIAHR YNDLGEQHFK GLVLIAFSQY LQKSSYDEHA 240
KLVQEVTDFA KTCVADESAA NCDKSLHTLF GDKLCAIPNL RENYGELADC CTKQEPERNE 300
CFLQHKDDNP SLPPFERPEA EAMCTSFKEN PTTFMGHYLH EVARRHPYFY APELLYYAEQ 360
YNEILTQCCA EADKESCLTP KLDGVKEKAL VSSVRQRMKC SSMQKFGERA FKAWAVARLS 420
QTFPNADFAE ITKLATDLTK VNKECCHGDL LECADDRAEL AKYMCENQAT ISSKLQTCCD 480
KPLLKKAHCL SEVEHDTMPA DLPAIAADFV EDQEVCKNYA EAKDVFLGTF LYEYSRRHPD 540
YSVSLLLRLA KKYEATLEKC CAEANPPACY GTVLAEFQPL VEEPKNLVKT NCDLYEKLGE 600
YGFQNAILVR YTQKAPQVST PTLVEAARNL GRVGTKCCTL PEDQRLPCVE DYLSAILNRV 660
CLLHEKTPVS EHVTKCCSGS LVERRPCFSA LTVDETYVPK EFKAETFTFH SDICTLPEKE 720
KQIKKQTALA ELVKHKPKAT AEQLKTVMDD FAQFLDTCCK AADKDTCFST EGPNLVTRSK 780
DALA 784

3-167 Sequences
3-167-1 Sequence Number [ID] 167
3-167-2 Molecule Type AA
3-167-3 Length 83
3-167-4 Features

Location/Qualifiers
REGION 1..83
note=synthetic construct
source 1..83
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-167-5 Residues IEVKDVTDTT ALITWSDDFG EYVWCELTYG IKDVPGDRTT IDLWYHHAHY SIGNLKPDTE 60

YEVSLICRSG DMSSNPAKET FTT 83

3-168 Sequences
3-168-1 Sequence Number [ID] 168
3-168-2 Molecule Type AA
3-168-3 Length 83
3-168-4 Features REGION 1..83

source 1..782

SQIEVKDVTD TTALITWHDP SGYDFWCELT YGIKDVPGDR TTIDLPDHFH QYSIGNLKPD 60

VQEVTDFAKT CVADESAANC DKSLHTLFGD KLCAIPNLRE NYGELADCCT KQEPERNECF 300

DGVKEKALVS 420

KLATDLTKVN KECCHGDLLE CADDRAELAK 480

PAIAADFVED KDVFLGTFLY EYSRRHPDYS 540

EANPPACYGT EPKNLVKTNC DLYEKLGEYG 600

FQNAILVRYT QKAPQVSTPT LVEAARNLGR VGTKCCTLPE DQRLPCVEDY LSAILNRVCL 660

LA 782

3-165-4

Location/Qualifiers

3-165-5 Residues

TEYEVSLICP NYERISNPAK ETFTTT 86

3-166-4

Location/Qualifiers

3-166-5 Residues

DALA 784

3-167-1

3-167-2

3-167-3

3-167-4 Features

Location/Qualifiers

3-167-5 Residues

YEVSLICRSG DMSSNPAKET FTT 83

3-168-4
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Location/Qualifiers note=synthetic construct
VARIANT 16
note=S or L
VARIANT 18
note=D or E
VARIANT 19
note=H, I, V, F or W
VARIANT 20
note=A, G, E or D
VARIANT 21
note=E, L, Q, S, D or N
VARIANT 22
note=F or W
VARIANT 23
note=I, V, H, E or D
VARIANT 24
note=G, W or V
VARIANT 45
note=W, F or Y
VARIANT 47
note=S, Q, M or H
VARIANT 49
note=W or H
VARIANT 69
note=R or S
source 1..83
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-168-5 Residues IEVKDVTDTT ALITWXDXXX XXXXCELTYG IKDVPGDRTT IDLWXHXAXY SIGNLKPDTE 60

YEVSLICRXG DMSSNPAKET FTT 83

3-169 Sequences
3-169-1 Sequence Number [ID] 169
3-169-2 Molecule Type
3-169-3 Length
3-169-4 Features

Location/Qualifiers
NonEnglishQualifier Value

3-169-5 Residues 000 3

3-170 Sequences
3-170-1 Sequence Number [ID] 170
3-170-2 Molecule Type
3-170-3 Length
3-170-4 Features

Location/Qualifiers
NonEnglishQualifier Value

3-170-5 Residues 000 3

3-171 Sequences
3-171-1 Sequence Number [ID] 171
3-171-2 Molecule Type AA
3-171-3 Length 10
3-171-4 Features

Location/Qualifiers
REGION 1..10
note=synthetic construct
VARIANT 2
note=R or S
source 1..10
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-171-5 Residues RXGDMSSNPA 10

3-172 Sequences
3-172-1 Sequence Number [ID] 172
3-172-2 Molecule Type AA
3-172-3 Length 87
3-172-4 Features

Location/Qualifiers
REGION 1..87
note=synthetic construct
VARIANT 4
note=K or E

Location/Qualifiers

VARIANT 16

note=S or L

VARIANT 18

VARIANT 23

VARIANT 45

IEVKDVTDTT ALITWXDXXX XXXXCELTYG IKDVPGDRTT IDLWXHXAXY SIGNLKPDTE 60

83

3-169-3

3-169-4 Features

Location/Qualifiers

3-169-5 000 3

3-170-1

3-170-2

3-170-3

3-170-4 Features

Location/Qualifiers

3-170-5

3-171-1

3-171-2

3-171-3

3-171-4

3-171-5 Residues

3-172

3-172-1 172

AA

3-172-4 Features REGION 1..87

VARIANT 4

note=K or E
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VARIANT 16
note=T or I
VARIANT 17
note=N or A
VARIANT 20
note=S, L, A, F or Y
VARIANT 21
note=Y, A, G, V, I or S
VARIANT 22
note=Y, S, A or H
VARIANT 23
note=N, D, H or Y
VARIANT 24
note=L, F, H or Y
VARIANT 25
note=H, P, S, L or D
VARIANT 26
note=G, F, H or Y
VARIANT 30
note=A or T
VARIANT 46
note=S, N, E, R or D
VARIANT 47
note=S, Q, T, N or A
VARIANT 48
note=absent or is any of P, V, I and A
VARIANT 49
note=absent or is I
VARIANT 63
note=E or K
VARIANT 78
note=S OR N
source 1..87
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-172-5 Residues IEVXDVTDTT ALITWXXRSX XXXXXXCELX YGIKDVPGDR TTIDLXXXXY VHYSIGNLKP 60

DTXYEVSLIC LTTDGTYXNP AKETFTT 87

3-173 Sequences
3-173-1 Sequence Number [ID] 173
3-173-2 Molecule Type AA
3-173-3 Length 7
3-173-4 Features

Location/Qualifiers
REGION 1..7
note=synthetic construct
VARIANT 4
note=A or T
source 1..7
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-173-5 Residues CELXYGI 7

3-174 Sequences
3-174-1 Sequence Number [ID] 174
3-174-2 Molecule Type AA
3-174-3 Length 7
3-174-4 Features

Location/Qualifiers
REGION 1..7
note=synthetic construct
VARIANT 1
note=K or E
source 1..7
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-174-5 Residues XDVTDTT 7

3-175 Sequences
3-175-1 Sequence Number [ID] 175
3-175-2 Molecule Type
3-175-3 Length

VARIANT 16
note=T or I

VARIANT 17

note=N or A

VARIANT 20

VARIANT 21

VARIANT 22

VARIANT 23

VARIANT 24
note=L, F, H or Y

VARIANT 25
note=H, P, S, L or D

VARIANT 26

note=G, F, H or Y

VARIANT 30

note=A or T

VARIANT 46

VARIANT 47

VARIANT 48

VARIANT 49
note=absent or is I

VARIANT 63

note=S OR N

3-172-5

DTXYEVSLIC LTTDGTYXNP AKETFTT 87

3-173

3-173-1 173

3-173-2 AA
3-173-3 7

3-173-4 Features REGION 1..7

VARIANT 4

note=A or T

source 1..7

3-173-5 Residues CELXYGI 7

3-174

3-174-1 174

3-174-2 AA
3-174-3 7

3-174-4 Features REGION 1..7
Location/Qualifiers

VARIANT 1

note=K or E

source 1..7

3-174-5 Residues 7

3-175

3-175-2

3-175-3
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3-175-4 Features
Location/Qualifiers
NonEnglishQualifier Value

3-175-5 Residues 000 3

3-176 Sequences
3-176-1 Sequence Number [ID] 176
3-176-2 Molecule Type
3-176-3 Length
3-176-4 Features

Location/Qualifiers
NonEnglishQualifier Value

3-176-5 Residues 000 3

3-177 Sequences
3-177-1 Sequence Number [ID] 177
3-177-2 Molecule Type AA
3-177-3 Length 8
3-177-4 Features

Location/Qualifiers
REGION 1..8
note=synthetic construct
VARIANT 8
note=E or K
source 1..8
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-177-5 Residues GNLKPDTX 8

3-178 Sequences
3-178-1 Sequence Number [ID] 178
3-178-2 Molecule Type AA
3-178-3 Length 11
3-178-4 Features

Location/Qualifiers
REGION 1..11
note=synthetic construct
VARIANT 8
note=S or N
source 1..11
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-178-5 Residues LTTDGTYXNP A 11

3-179 Sequences
3-179-1 Sequence Number [ID] 179
3-179-2 Molecule Type DNA
3-179-3 Length 69
3-179-4 Features

Location/Qualifiers
misc_feature 1..69
note=synthetic construct
misc_difference 19
note=n is any of G, A, T, and C
misc_difference 22
note=n is any of G, A, T, and C
misc_difference 28
note=n is any of G, A, T, and C
misc_difference 34
note=n is any of G, A, T, and C
misc_difference 37
note=n is any of G, A, T, and C
misc_difference 40
note=n is any of G, A, T, and C
source 1..69
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-179-5 Residues accgcgctga ttacctggnh tnhtscgnht gstnhtnhtn htggctgtga actgacctat 60

ggcattaaa 69

3-180 Sequences
3-180-1 Sequence Number [ID] 180
3-180-2 Molecule Type DNA
3-180-3 Length 75
3-180-4 Features

Location/Qualifiers
misc_feature 1..75
note=synthetic construct

3-175-4 Features

Location/Qualifiers

3-175-5 Residues 000 3

3-176

3-176-1

3-176-2

3-176-3

3-176-4 Features

Location/Qualifiers

3-176-5 Residues 000 3

3-177

3-177-1

3-177-2

3-177-3

3-177-4 Features

Location/Qualifiers

3-177-5 Residues 8

3-178

3-178-1

3-178-2

3-178-3

3-178-4 Features

Location/Qualifiers

3-178-5 Residues

3-179-5 Residues

69

3-180

DNA

misc_feature 1..75
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misc_difference 19
note=n is any of G, A, T and C
misc_difference 22
note=n is any of G, A, T and C
misc_difference 28
note=n is any of G, A, T and C
misc_difference 31
note=n is any of G, A, T and C
misc_difference 34
note=n is any of G, A, T and C
misc_difference 37
note=n is any of G, A, T and C
misc_difference 40
note=n is any of G, A, T and C
misc_difference 43
note=n is any of G, A, T and C
misc_difference 46
note=n is any of G, A, T and C
source 1..75
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-180-5 Residues accgcgctga ttacctggnh tnhtbstnht nhtnhtnhtn htnhtnhtgg ctgtgaactg 60

acctatggca ttaaa 75

3-181 Sequences
3-181-1 Sequence Number [ID] 181
3-181-2 Molecule Type DNA
3-181-3 Length 78
3-181-4 Features

Location/Qualifiers
misc_feature 1..78
note=synthetic construct
misc_difference 19
note=n is any of A, G, T and C
misc_difference 28
note=n is any of A, G, T and C
misc_difference 31
note=n is any of A, G, T and C
misc_difference 34
note=n is any of A, G, T and C
misc_difference 43
note=n is any of A, G, T and C
misc_difference 49
note=n is any of A, G, T and C
source 1..78
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-181-5 Residues accgcgctga ttacctggnh tvmaccgnht nhtnhtrrcr gcnhtvttnh tggctgtgaa 60

ctgacctatg gcattaaa 78

3-182 Sequences
3-182-1 Sequence Number [ID] 182
3-182-2 Molecule Type DNA
3-182-3 Length 64
3-182-4 Features

Location/Qualifiers
misc_feature 1..64
note=synthetic construct
misc_difference 23
note=n is any of A, G, T and C
misc_difference 26
note=n is any of A, G, T and C
misc_difference 29
note=n is any of A, G, T and C
misc_difference 32
note=n is any of A, G, T and C
misc_difference 35
note=n is any of A, G, T and C
misc_difference 38
note=n is any of A, G, T and C
source 1..64
mol_type=other DNA
organism=synthetic construct

misc_difference 28

source 1..75

3-180-5 Residues

75

3-181

DNA

3-181-5 Residues

78

3-182

3-182-1

3-182-2

3-182-3
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NonEnglishQualifier Value
3-182-5 Residues cgatcgcacc accatagatc tgnhtnhtnh tnhtnhtnht tatagcattg gtaacctgaa 60

accg 64

3-183 Sequences
3-183-1 Sequence Number [ID] 183
3-183-2 Molecule Type DNA
3-183-3 Length 73
3-183-4 Features

Location/Qualifiers
misc_feature 1..73
note=synthetic construct
misc_difference 25
note=n is any of A, G, T and C
misc_difference 31
note=n is any of A, G, T and C
misc_difference 34
note=n is any of A, G, T and C
misc_difference 40
note=n is any of A, G, T and C
misc_difference 43
note=n is any of A, G, T and C
misc_difference 46
note=n is any of A, G, T and C
source 1..73
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-183-5 Residues gaatatgaag tgagcctgat ttgcnhtams nhtnhtggtn htnhtnhtkc gaaagaaacc 60

tttaccaccg gtg 73

3-184 Sequences
3-184-1 Sequence Number [ID] 184
3-184-2 Molecule Type DNA
3-184-3 Length 76
3-184-4 Features

Location/Qualifiers
misc_feature 1..76
note=synthetic construct
misc_difference 25
note=n is any of A, G, T and C
misc_difference 31
note=n is any of A, G, T and C
misc_difference 34
note=n is any of A, G, T and C
misc_difference 37
note=n is any of A, G, T and C
misc_difference 40
note=n is any of A, G, T and C
misc_difference 46
note=n is any of A, G, T and C
source 1..76
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-184-5 Residues gaatatgaag tgagcctgat ttgcnhtams nhtnhtnhtn htrgcnhtcc ggcgaaagaa 60

acctttacca ccggtg 76

3-185 Sequences
3-185-1 Sequence Number [ID] 185
3-185-2 Molecule Type DNA
3-185-3 Length 79
3-185-4 Features

Location/Qualifiers
misc_feature 1..79
note=synthetic construct
misc_difference 25
note=n is any of A, G, T and C
misc_difference 31
note=n is any of A, G, T and C
misc_difference 34
note=n is any of A, G, T and C
misc_difference 40
note=n is any of A, G, T and C
misc_difference 43
note=n is any of A, G, T and C
source 1..79
mol_type=other DNA

3-182-5 Residues

64

3-183

3-183-1 183

3-183-2

3-183-3 73

3-183-4 Features

Location/Qualifiers

source 1..73

3-183-5

73

3-184-1 184

3-184-2

3-184-3 76

3-184-4 Features

Location/Qualifiers

source 1..76

3-184-5

76

3-185-1 185

3-185-2 DNA
3-185-3 79

3-185-4 Features

20
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organism=synthetic construct
NonEnglishQualifier Value

3-185-5 Residues gaatatgaag tgagcctgat ttgcnhtams nhtnhtggtn htnhtagcaa cccggcgaaa 60
gaaaccttta ccaccggtg 79

3-186 Sequences
3-186-1 Sequence Number [ID] 186
3-186-2 Molecule Type DNA
3-186-3 Length 57
3-186-4 Features

Location/Qualifiers
misc_feature 1..57
note=synthetic construct
source 1..57
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-186-5 Residues cagatctatg gtggtgcgat cgcccggcac atctttaatg ccataggtca gttcaca 57

3-187 Sequences
3-187-1 Sequence Number [ID] 187
3-187-2 Molecule Type DNA
3-187-3 Length 53
3-187-4 Features

Location/Qualifiers
misc_feature 1..53
note=synthetic construct
source 1..53
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-187-5 Residues gcaaatcagg ctcacttcat attcggtatc cggtttcagg ttaccaatgc tat 53

3-188 Sequences
3-188-1 Sequence Number [ID] 188
3-188-2 Molecule Type DNA
3-188-3 Length 42
3-188-4 Features

Location/Qualifiers
misc_feature 1..42
note=synthetic construct
source 1..42
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-188-5 Residues cgggtcggtt ggggtaccgc caccggtggt aaaggtttct tt 42

3-189 Sequences
3-189-1 Sequence Number [ID] 189
3-189-2 Molecule Type DNA
3-189-3 Length 16
3-189-4 Features

Location/Qualifiers
misc_feature 1..16
note=synthetic construct
source 1..16
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-189-5 Residues cgggtcggtt ggggta 16

3-190 Sequences
3-190-1 Sequence Number [ID] 190
3-190-2 Molecule Type DNA
3-190-3 Length 67
3-190-4 Features

Location/Qualifiers
misc_feature 1..67
note=synthetic construct
source 1..67
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-190-5 Residues ggcccagccg gccatggccg ccattgaagt gaaagatgtg accgatacca ccgcgctgat 60

tacctgg 67

3-191 Sequences
3-191-1 Sequence Number [ID] 191
3-191-2 Molecule Type DNA
3-191-3 Length 73
3-191-4 Features

Location/Qualifiers
misc_feature 1..73
note=synthetic construct
misc_difference 22..24
note=each nnn is any of combination of g, a, c and t except for taa, tag, tga, tgc and tgt

3-185-5 Residues

79

3-186

3-186-1 186

3-186-2 DNA
3-186-3

3-186-4

Location/Qualifiers

source 1..57

3-186-5 Residues 57

3-187

3-187-1

3-187-2

3-187-3

3-187-4 Features

Location/Qualifiers

3-188

188

3-188-5 Residues 42

3-189

3-189-1

3-189-2

3-189-3

3-189-4 Features

Location/Qualifiers

3-189-5 Residues 16

3-190

3-190-2

67

67

3-191

3-191-1

3-191-2

3-191-3

3-191-4 Features

Location/Qualifiers
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misc_difference 25..27
note=each nnn is gca, gcc, gcg, gct, cca, ccc, ccg or cct
misc_difference 28..30
note=each nnn is any of combination of g, a, c and t except for taa, tag, tga, tgc and tgt
misc_difference 31..33
note=each nnn is gca, gcc, gcg, gct, gga, ggc, ggg or ggt
misc_difference 34..36
note=each nnn is any of combination of g, a, c and t except for taa, tag, tga, tgc and tgt
misc_difference 37..39
note=each nnn is any of combination of g, a, c and t except for taa, tag, tga, tgc and tgt
misc_difference 40..42
note=each nnn is any of combination of g, a, c and t except for taa, tag, tga, tgc and tgt
source 1..73
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-191-5 Residues accgcgctga ttacctggtc tnnnnnnnnn nnnnnnnnnn nnggctgtga actgacctat 60

ggcattaaag atg 73

3-192 Sequences
3-192-1 Sequence Number [ID] 192
3-192-2 Molecule Type DNA
3-192-3 Length 69
3-192-4 Features

Location/Qualifiers
misc_feature 1..69
note=synthetic construct
misc_difference 19..20
note=each n is any of A, G, T and C
misc_difference 22..23
note=each n is any of A, G, T and C
misc_difference 28..29
note=each n is any of A, G, T and C
misc_difference 34..35
note=each n is any of A, G, T and C
misc_difference 37..38
note=each n is any of A, G, T and C
misc_difference 40..41
note=each n is any of A, G, T and C
source 1..69
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-192-5 Residues accgcgctga ttacctggnn knnksmgnnk gstnnknnkn nkggctgtga actgacctat 60

ggcattaaa 69

3-193 Sequences
3-193-1 Sequence Number [ID] 193
3-193-2 Molecule Type DNA
3-193-3 Length 69
3-193-4 Features

Location/Qualifiers
misc_feature 1..69
note=synthetic construct
misc_difference 19..20
note=each n is any of A, T, C or T
misc_difference 22..23
note=each n is any of G, A, C and T
misc_difference 25..26
note=each n is any of G, A, C and T
misc_difference 28..29
note=each n is any of G, A, C and T
misc_difference 31..32
note=each n is any of G, A, C and T
misc_difference 34..35
note=each n is any of G, A, C and T
misc_difference 37
note=each n is any of G, A, C and T
misc_difference 40..41
note=each n is any of G, A, C and T
misc_difference 43..44
note=each n is any of G, A, C and T
source 1..69
mol_type=other DNA
organism=synthetic construct

misc_difference 31..33

3-192

3-192-1 192

3-192-2 DNA
3-192-3 69

3-192-4 Features

Location/Qualifiers

misc_difference 19..20

source 1..69

69

3-193-1

3-193-2

3-193-3

3-193-4 Features

20
26

20
19

11
   

   
13

 M
ar

 2
02

6



NonEnglishQualifier Value
3-193-5 Residues accgcgctga ttacctggnn knnknnknnk nnknnknhtn nknnktgtga actgacctat 60

ggcattaaa 69

3-194 Sequences
3-194-1 Sequence Number [ID] 194
3-194-2 Molecule Type DNA
3-194-3 Length 76
3-194-4 Features

Location/Qualifiers
misc_feature 1..76
note=synthetic construct
misc_difference 34..36
note=each nnn is any of combination of g, a, c and t except for taa, tag, tga, tgc and tgt
misc_difference 37..39
note=each nnn is any of combination of g, a, c and t except for taa, tag, tga, tgc and tgt
misc_difference 40..42
note=each nnn is any of combination of g, a, c and t except for taa, tag, tga, tgc and tgt
misc_difference 43..45
note=each nnn is any of combination of g, a, c and t except for taa, tag, tga, tgc and tgt
misc_difference 46..49
note=each nnn is any of combination of g, a, c and t except for taa, tag, tga, tgc and tgt
misc_difference 50..51
note=each nnn is any of combination of g, a, c and t except for taa, tag, tga, tgc and tgt
source 1..76
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-194-5 Residues gatgtgccgg gcgatcgcac caccatagat ctgnnnnnnn nnnnnnnnnn ntatagcatt 60

ggtaacctga aaccgg 76

3-195 Sequences
3-195-1 Sequence Number [ID] 195
3-195-2 Molecule Type DNA
3-195-3 Length 23
3-195-4 Features

Location/Qualifiers
misc_feature 1..23
note=synthetic construct
source 1..23
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-195-5 Residues ccaggtaatc agcgcggtgg tat 23

3-196 Sequences
3-196-1 Sequence Number [ID] 196
3-196-2 Molecule Type DNA
3-196-3 Length 23
3-196-4 Features

Location/Qualifiers
misc_feature 1..23
note=synthetic construct
source 1..23
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-196-5 Residues cagatctatg gtggtgcgat cgc 23

3-197 Sequences
3-197-1 Sequence Number [ID] 197
3-197-2 Molecule Type DNA
3-197-3 Length 29
3-197-4 Features

Location/Qualifiers
misc_feature 1..29
note=synthetic construct
source 1..29
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-197-5 Residues tgtgaactga cctatggcat taaagatgt 29

3-198 Sequences
3-198-1 Sequence Number [ID] 198
3-198-2 Molecule Type DNA
3-198-3 Length 75
3-198-4 Features

Location/Qualifiers
misc_feature 1..75
note=synthetic construct
misc_difference 19
note=n is any of G, A, T and C

3-193-5 Residues

69

3-194

3-194-1 194

3-194-2

3-194-3 76

3-194-4 Features

Location/Qualifiers

3-194-5

76

3-195

3-195-1 195

3-195-2

3-195-3 23

3-195-4 Features

Location/Qualifiers

source 1..23

3-195-5 Residues 23

3-196

3-196-1 196

3-196-2 DNA
3-196-3

3-196-4 Features

source 1..23

3-196-5 Residues 23

3-197

3-197-1

3-197-2

3-197-3

3-197-4

Location/Qualifiers

3-197-5 29

3-198

3-198-1

3-198-3

3-198-4 Features

Location/Qualifiers
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misc_difference 22
note=n is any of G, A, T and C
misc_difference 26
note=n is any of G, A, T and C
misc_difference 28
note=n is any of G, A, T and C
misc_difference 31
note=n is any of G, A, T and C
misc_difference 34
note=n is any of G, A, T and C
misc_difference 37
note=n is any of a, c, g, or t
misc_difference 38
note=n is any of G, A, T and C
misc_difference 40
note=n is any of G, A, T and C
misc_difference 43
note=n is any of G, A, T and C
misc_difference 46
note=n is any of G, A, T and C
source 1..75
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-198-5 Residues accgcgctga ttacctggnh tnhtvntnht nhtnhtnhtn htnhtnhtgg ctgtgaactg 60

acctatggca ttaaa 75

3-199 Sequences
3-199-1 Sequence Number [ID] 199
3-199-2 Molecule Type DNA
3-199-3 Length 75
3-199-4 Features

Location/Qualifiers
misc_feature 1..75
note=synthetic construct
misc_difference 19
note=n is any of G, A, T and C
misc_difference 22
note=n is any of G, A, T and C
misc_difference 26
note=n is any of G, A, T and C
misc_difference 28
note=n is any of G, A, T and C
misc_difference 31
note=n is any of G, A, T and C
misc_difference 34
note=n is any of G, A, T and C
misc_difference 37
note=n is any of G, A, T and C
misc_difference 40
note=n is any of G, A, T and C
misc_difference 43
note=n is any of G, A, T and C
misc_difference 46
note=n is any of G, A, T and C
misc_difference 49
note=n is any of G, A, T and C
source 1..75
mol_type=other DNA
organism=synthetic construct

NonEnglishQualifier Value
3-199-5 Residues accgcgctga ttacctggnh tnhtvntnht nhtnhtnhtn htnhtnhtnh ttgtgaactg 60

acctatggca ttaaa 75

3-200 Sequences
3-200-1 Sequence Number [ID] 200
3-200-2 Molecule Type DNA
3-200-3 Length 67
3-200-4 Features

Location/Qualifiers
misc_feature 1..67
note=synthetic construct
source 1..67
mol_type=other DNA
organism=synthetic construct

3-198-5

3-199

199

misc_difference 46

misc_difference 49

source 1..75

3-199-5 Residues

75

3-200

200
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NonEnglishQualifier Value
3-200-5 Residues ggcccagccg gccatggccg ccattgaagt ggaagatgtg accgatacca ccgcgctgat 60

tacctgg 67

3-201 Sequences
3-201-1 Sequence Number [ID] 201
3-201-2 Molecule Type AA
3-201-3 Length 585
3-201-4 Features

Location/Qualifiers
REGION 1..585
note=synthetic construct
source 1..585
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-201-5 Residues DAHKSEVAHR FKDLGEENFK ALVLIAFAQY LQQSPFEDHV KLVNEVTEFA KTCVADESAE 60

NCDKSLHTLF GDKLCTVATL RETYGEMADC CAKQEPERNE CFLQHKDDNP NLPRLVRPEV 120
DVMCTAFHDN EETFLKKYLY EIARRHPYFY APELLFFAKR YKAAFTECCQ AADKAACLLP 180
KLDELRDEGK ASSAKQRLKC ASLQKFGERA FKAWAVARLS QRFPKAEFAE VSKLVTDLTK 240
VHTECCHGDL LECADDRADL AKYICENQDS ISSKLKECCE KPLLEKSHCI AEVENDEMPA 300
DLPSLAADFV ESKDVCKNYA EAKDVFLGMF LYEYARRHPD YSVVLLLRLA KTYETTLEKC 360
CAAADPHECY AKVFDEFKPL VEEPQNLIKQ NCELFEQLGE YKFQNALLVR YTKKVPQVST 420
PTLVEVSRNL GKVGSKCCKH PEAKRMPCAE DYLSVVLNQL CVNHEKTPVS DRVTKCCTES 480
LVNRRPCFSA LEVDETYVPK EFNAETFTFH ADICTLSEKE RQILKQTALV ELVKHKPKAT 540
KEQLKAVMDD FAAFVEKCCK ADDKETCFAE EGKKLVAASQ AALGL 585

3-202 Sequences
3-202-1 Sequence Number [ID] 202
3-202-2 Molecule Type AA
3-202-3 Length 683
3-202-4 Features

Location/Qualifiers
REGION 1..683
note=synthetic construct
source 1..683
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-202-5 Residues SQIEVEDVTD TTALITWTNR SSYSNLHGCE LAYGIKDVPG DRTTIDLNQP YVHYSIGNLK 60

PDTEYEVSLI CLTTDGTYNN PAKETFTTGG GGSGGGGSDA HKSEVAHRFK DLGEENFKAL 120
VLIAFAQYLQ QSPFEDHVKL VNEVTEFAKT CVADESAENC DKSLHTLFGD KLCTVATLRE 180
TYGEMADCCA KQEPERNECF LQHKDDNPNL PRLVRPEVDV MCTAFHDNEE TFLKKYLYEI 240
ARRHPYFYAP ELLFFAKRYK AAFTECCQAA DKAACLLPKL DELRDEGKAS SAKQRLKCAS 300
LQKFGERAFK AWAVARLSQR FPKAEFAEVS KLVTDLTKVH TECCHGDLLE CADDRADLAK 360
YICENQDSIS SKLKECCEKP LLEKSHCIAE VENDEMPADL PSLAADFVES KDVCKNYAEA 420
KDVFLGMFLY EYARRHPDYS VVLLLRLAKT YETTLEKCCA AADPHECYAK VFDEFKPLVE 480
EPQNLIKQNC ELFEQLGEYK FQNALLVRYT KKVPQVSTPT LVEVSRNLGK VGSKCCKHPE 540
AKRMPCAEDY LSVVLNQLCV LHEKTPVSDR VTKCCTESLV NRRPCFSALE VDETYVPKEF 600
NAETFTFHAD ICTLSEKERQ IKKQTALVEL VKHKPKATKE QLKAVMDDFA AFVEKCCKAD 660
DKETCFAEEG KKLVAASQAA LGL 683

3-203 Sequences
3-203-1 Sequence Number [ID] 203
3-203-2 Molecule Type AA
3-203-3 Length 683
3-203-4 Features

Location/Qualifiers
REGION 1..683
note=synthetic construct
source 1..683
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-203-5 Residues SQIEVEDVTD TTALITWTNR SSYSNLHGCE LTYGIKDVPG DRTTIDLNQP YVHYSIGNLK 60

PDTEYEVSLI CLTTDGTYNN PAKETFTTGG GGGGGGGGDA HKSEVAHRFK DLGEENFKAL 120
VLIAFAQYLQ QSPFEDHVKL VNEVTEFAKT CVADESAENC DKSLHTLFGD KLCTVATLRE 180
TYGEMADCCA KQEPERNECF LQHKDDNPNL PRLVRPEVDV MCTAFHDNEE TFLKKYLYEI 240
ARRHPYFYAP ELLFFAKRYK AAFTECCQAA DKAACLLPKL DELRDEGKAS SAKQRLKCAS 300
LQKFGERAFK AWAVARLSQR FPKAEFAEVS KLVTDLTKVH TECCHGDLLE CADDRADLAK 360
YICENQDSIS SKLKECCEKP LLEKSHCIAE VENDEMPADL PSLAADFVES KDVCKNYAEA 420
KDVFLGMFLY EYARRHPDYS VVLLLRLAKT YETTLEKCCA AADPHECYAK VFDEFKPLVE 480
EPQNLIKQNC ELFEQLGEYK FQNALLVRYT KKVPQVSTPT LVEVSRNLGK VGSKCCKHPE 540
AKRMPCAEDY LSVVLNQLCV LHEKTPVSDR VTKCCTESLV NRRPCFSALE VDETYVPKEF 600
NAETFTFHAD ICTLSEKERQ IKKQTALVEL VKHKPKATKE QLKAVMDDFA AFVEKCCKAD 660
DKETCFAEEG KKLVAASQAA LGL 683

3-204 Sequences
3-204-1 Sequence Number [ID] 204
3-204-2 Molecule Type AA
3-204-3 Length 791
3-204-4 Features REGION 1..791

3-200-5 Residues

67

3-201

3-201-1 201

3-201-2

3-201-3 585

3-201-4 Features

Location/Qualifiers

3-201-5 Residues

585

3-202

3-202-1 202

3-202-2 AA
3-202-3

REGION 1..683

3-202-5 Residues

PDTEYEVSLI CLTTDGTYNN PAKETFTTGG GGSGGGGSDA HKSEVAHRFK DLGEENFKAL 120

VLIAFAQYLQ QSPFEDHVKL VNEVTEFAKT CVADESAENC DKSLHTLFGD KLCTVATLRE 180

683

3-203

3-203-1 203

3-203-2 AA
3-203-3 683

3-203-4 Features

Location/Qualifiers

source 1..683

3-203-5 Residues

683

3-204

3-204-1 204

3-204-2 AA
3-204-3 791

3-204-4 Features REGION 1..791
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Location/Qualifiers note=synthetic construct
source 1..791
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-204-5 Residues SQIEVEDVTD TTALITWTNR SSYSNLHGCE LAYGIKDVPG DRTTIDLNQP YVHYSIGNLK 60

PDTEYEVSLI CLTTDGTYNN PAKETFTTGG GGSGGGGSGG GGSRLDAPSQ IEVEDVTDTT 120
ALITWTNRSS YSNLHGCELA YGIKDVPGDR TTIDLNQPYV HYSIGNLKPD TEYEVSLICL 180
TTDGTYNNPA KETFTTGGGG SGGGGSDAHK SEVAHRFKDL GEENFKALVL IAFAQYLQQS 240
PFEDHVKLVN EVTEFAKTCV ADESAENCDK SLHTLFGDKL CTVATLRETY GEMADCCAKQ 300
EPERNECFLQ HKDDNPNLPR LVRPEVDVMC TAFHDNEETF LKKYLYEIAR RHPYFYAPEL 360
LFFAKRYKAA FTECCQAADK AACLLPKLDE LRDEGKASSA KQRLKCASLQ KFGERAFKAW 420
AVARLSQRFP KAEFAEVSKL VTDLTKVHTE CCHGDLLECA DDRADLAKYI CENQDSISSK 480
LKECCEKPLL EKSHCIAEVE NDEMPADLPS LAADFVESKD VCKNYAEAKD VFLGMFLYEY 540
ARRHPDYSVV LLLRLAKTYE TTLEKCCAAA DPHECYAKVF DEFKPLVEEP QNLIKQNCEL 600
FEQLGEYKFQ NALLVRYTKK VPQVSTPTLV EVSRNLGKVG SKCCKHPEAK RMPCAEDYLS 660
VVLNQLCVLH EKTPVSDRVT KCCTESLVNR RPCFSALEVD ETYVPKEFNA ETFTFHADIC 720
TLSEKERQIK KQTALVELVK HKPKATKEQL KAVMDDFAAF VEKCCKADDK ETCFAEEGKK 780
LVAASQAALG L 791

3-205 Sequences
3-205-1 Sequence Number [ID] 205
3-205-2 Molecule Type AA
3-205-3 Length 791
3-205-4 Features

Location/Qualifiers
REGION 1..791
note=synthetic construct
source 1..791
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-205-5 Residues SQIEVEDVTD TTALITWTNR SSYSNLHGCE LTYGIKDVPG DRTTIDLNQP YVHYSIGNLK 60

PDTEYEVSLI CLTTDGTYNN PAKETFTTGG GGGGGGGGGG GGGRLDAPSQ IEVEDVTDTT 120
ALITWTNRSS YSNLHGCELA YGIKDVPGDR TTIDLNQPYV HYSIGNLKPD TEYEVSLICL 180
TTDGTYNNPA KETFTTGGGG GGGGGGDAHK SEVAHRFKDL GEENFKALVL IAFAQYLQQS 240
PFEDHVKLVN EVTEFAKTCV ADESAENCDK SLHTLFGDKL CTVATLRETY GEMADCCAKQ 300
EPERNECFLQ HKDDNPNLPR LVRPEVDVMC TAFHDNEETF LKKYLYEIAR RHPYFYAPEL 360
LFFAKRYKAA FTECCQAADK AACLLPKLDE LRDEGKASSA KQRLKCASLQ KFGERAFKAW 420
AVARLSQRFP KAEFAEVSKL VTDLTKVHTE CCHGDLLECA DDRADLAKYI CENQDSISSK 480
LKECCEKPLL EKSHCIAEVE NDEMPADLPS LAADFVESKD VCKNYAEAKD VFLGMFLYEY 540
ARRHPDYSVV LLLRLAKTYE TTLEKCCAAA DPHECYAKVF DEFKPLVEEP QNLIKQNCEL 600
FEQLGEYKFQ NALLVRYTKK VPQVSTPTLV EVSRNLGKVG SKCCKHPEAK RMPCAEDYLS 660
VVLNQLCVLH EKTPVSDRVT KCCTESLVNR RPCFSALEVD ETYVPKEFNA ETFTFHADIC 720
TLSEKERQIK KQTALVELVK HKPKATKEQL KAVMDDFAAF VEKCCKADDK ETCFAEEGKK 780
LVAASQAALG L 791

3-206 Sequences
3-206-1 Sequence Number [ID] 206
3-206-2 Molecule Type AA
3-206-3 Length 190
3-206-4 Features

Location/Qualifiers
REGION 1..190
note=synthetic construct
source 1..190
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-206-5 Residues SQIEVKDVTD TTALITWSDE FGHYDGCELT YGIKDVPGDR TTIDLWWHSA WYSIGNLKPD 60

TEYEVSLICY TDQEAGNPAK ETFTTGGGGS GGGGSGGGGS RLDAPSQIEV KDVTDTTALI 120
TWSDEFGHYD GCELTYGIKD VPGDRTTIDL WWHSAWYSIG NLKPDTEYEV SLICYTDQEA 180
GNPAKETFTT 190

3-207 Sequences
3-207-1 Sequence Number [ID] 207
3-207-2 Molecule Type AA
3-207-3 Length 680
3-207-4 Features

Location/Qualifiers
REGION 1..680
note=synthetic construct
source 1..680
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-207-5 Residues SQIEVKDVTD TTALITWSDE FGHYDGCELT YGIKDVPGDR TTIDLWWHSA WYSIGNLKPD 60

TEYEVSLICY TDQEAGNPAK ETFTTGGGGS GGGGSDAHKS EVAHRFKDLG EENFKALVLI 120
AFAQYLQQSP FEDHVKLVNE VTEFAKTCVA DESAENCDKS LHTLFGDKLC TVATLRETYG 180
EMADCCAKQE PERNECFLQH KDDNPNLPRL VRPEVDVMCT AFHDNEETFL KKYLYEIARR 240
HPYFYAPELL FFAKRYKAAF TECCQAADKA ACLLPKLDEL RDEGKASSAK QRLKCASLQK 300

Location/Qualifiers

PDTEYEVSLI CLTTDGTYNN PAKETFTTGG GGSGGGGSGG GGSRLDAPSQ IEVEDVTDTT 120

ALITWTNRSS YSNLHGCELA YGIKDVPGDR TTIDLNQPYV HYSIGNLKPD TEYEVSLICL 180

LKECCEKPLL EKSHCIAEVE NDEMPADLPS LAADFVESKD VCKNYAEAKD VFLGMFLYEY 540

3-205

3-205-1

3-205-2

3-205-3

3-205-4 Features

3-205-5

PFEDHVKLVN EVTEFAKTCV ADESAENCDK SLHTLFGDKL CTVATLRETY GEMADCCAKQ 300

3-206

3-206-1

3-206-2

190

3-206-5 Residues

3-207

3-207-1

3-207-2

3-207-3

3-207-4 Features

Location/Qualifiers

HPYFYAPELL FFAKRYKAAF TECCQAADKA ACLLPKLDEL RDEGKASSAK QRLKCASLQK 300
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FGERAFKAWA VARLSQRFPK AEFAEVSKLV TDLTKVHTEC CHGDLLECAD DRADLAKYIC 360
ENQDSISSKL KECCEKPLLE KSHCIAEVEN DEMPADLPSL AADFVESKDV CKNYAEAKDV 420
FLGMFLYEYA RRHPDYSVVL LLRLAKTYET TLEKCCAAAD PHECYAKVFD EFKPLVEEPQ 480
NLIKQNCELF EQLGEYKFQN ALLVRYTKKV PQVSTPTLVE VSRNLGKVGS KCCKHPEAKR 540
MPCAEDYLSV VLNQLCVLHE KTPVSDRVTK CCTESLVNRR PCFSALEVDE TYVPKEFNAE 600
TFTFHADICT LSEKERQIKK QTALVELVKH KPKATKEQLK AVMDDFAAFV EKCCKADDKE 660
TCFAEEGKKL VAASQAALGL 680

3-208 Sequences
3-208-1 Sequence Number [ID] 208
3-208-2 Molecule Type AA
3-208-3 Length 785
3-208-4 Features

Location/Qualifiers
REGION 1..785
note=synthetic construct
source 1..785
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-208-5 Residues SQIEVKDVTD TTALITWSDE FGHYDGCELT YGIKDVPGDR TTIDLWWHSA WYSIGNLKPD 60

TEYEVSLICY TDQEAGNPAK ETFTTGGGGS GGGGSGGGGS RLDAPSQIEV KDVTDTTALI 120
TWSDEFGHYD GCELTYGIKD VPGDRTTIDL WWHSAWYSIG NLKPDTEYEV SLICYTDQEA 180
GNPAKETFTT GGGGSGGGGS DAHKSEVAHR FKDLGEENFK ALVLIAFAQY LQQSPFEDHV 240
KLVNEVTEFA KTCVADESAE NCDKSLHTLF GDKLCTVATL RETYGEMADC CAKQEPERNE 300
CFLQHKDDNP NLPRLVRPEV DVMCTAFHDN EETFLKKYLY EIARRHPYFY APELLFFAKR 360
YKAAFTECCQ AADKAACLLP KLDELRDEGK ASSAKQRLKC ASLQKFGERA FKAWAVARLS 420
QRFPKAEFAE VSKLVTDLTK VHTECCHGDL LECADDRADL AKYICENQDS ISSKLKECCE 480
KPLLEKSHCI AEVENDEMPA DLPSLAADFV ESKDVCKNYA EAKDVFLGMF LYEYARRHPD 540
YSVVLLLRLA KTYETTLEKC CAAADPHECY AKVFDEFKPL VEEPQNLIKQ NCELFEQLGE 600
YKFQNALLVR YTKKVPQVST PTLVEVSRNL GKVGSKCCKH PEAKRMPCAE DYLSVVLNQL 660
CVLHEKTPVS DRVTKCCTES LVNRRPCFSA LEVDETYVPK EFNAETFTFH ADICTLSEKE 720
RQIKKQTALV ELVKHKPKAT KEQLKAVMDD FAAFVEKCCK ADDKETCFAE EGKKLVAASQ 780
AALGL 785

3-209 Sequences
3-209-1 Sequence Number [ID] 209
3-209-2 Molecule Type AA
3-209-3 Length 190
3-209-4 Features

Location/Qualifiers
REGION 1..190
note=synthetic construct
source 1..190
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-209-5 Residues SQIEVKDVTD TTALITWSDD FGEYVWCELT YGIKDVPGDR TTIDLWYHHA HYSIGNLKPD 60

TEYEVSLICR SGDMSSNPAK ETFTTGGGGS GGGGSGGGGS RLDAPSQIEV KDVTDTTALI 120
TWSDDFGEYV WCELTYGIKD VPGDRTTIDL WYHHAHYSIG NLKPDTEYEV SLICRSGDMS 180
SNPAKETFTT 190

3-210 Sequences
3-210-1 Sequence Number [ID] 210
3-210-2 Molecule Type AA
3-210-3 Length 26
3-210-4 Features

Location/Qualifiers
REGION 1..26
note=synthetic construct
source 1..26
mol_type=protein
organism=synthetic construct

NonEnglishQualifier Value
3-210-5 Residues MTNITKRSLV AAGVLAALMA GNVAMA 26

FGERAFKAWA VARLSQRFPK AEFAEVSKLV TDLTKVHTEC CHGDLLECAD DRADLAKYIC 360

TFTFHADICT LSEKERQIKK QTALVELVKH KPKATKEQLK AVMDDFAAFV EKCCKADDKE 660

3-208

3-208-1

3-208-2

3-208-3

3-208-4 Features REGION 1..785
Location/Qualifiers

3-208-5 Residues

KPLLEKSHCI AEVENDEMPA DLPSLAADFV ESKDVCKNYA EAKDVFLGMF LYEYARRHPD 540

3-209

3-209-1

3-209-2

3-209-3

3-209-4 Features REGION 1..190
Location/Qualifiers

3-209-5 Residues

TWSDDFGEYV WCELTYGIKD VPGDRTTIDL WYHHAHYSIG NLKPDTEYEV SLICRSGDMS 180

190

3-210-3

3-210-4 Features

Location/Qualifiers

3-210-5 Residues
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