WO 2013/130683 : PCT/US2013/028116

CLAIMS

1. A method of producing a composition comprising a substantially homogenous
population of XTEN sequences, the method comprising:

a. providing a polypeptide composition comprising at least one polypeptide having an
amino acid sequence sclected from the group of scquences set forth in Table 6, wherein the
amino acid sequence comprises at least one cleavage sequence,

b. treating said polypeptide composition with trypsin under conditions effective to cleave
the cleavage sequence; and

wherein at Jeast 95%, 36%, 97%, 98%, or 99% of mdividual sequences iv the resulting
substantially homogeneous population of XTEN sequences have an identical sequence length.
2. The method of claim 1, further comprising: .

a. adsorbing the XTEN sequences onto a chromatography substrate under conditions

cffective to capture the XTEN sequences but not the protease,;

b, eluting the XTEN sequences; and
c. recovering the XTEN sequences wherein at least 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% of individual molecules of the population have aun identical sequence
length,

3 The method of claim 2, wherein the chromatography substrate is an anion exchange
substrate. |

- 4, The method of claim 3, wherzein the anion exchange substrate is selected from the group

consisting of macrocap Q, capto Q, superQ-650M, and poros D,

5. The method of any one of claims 1-4, wherein the XTEN sequence has at least about
96%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity to a sequence
selected from the group of amino acid sequences set forth i Table 6.
-§.-——The-method-of-any-one-of claims-t=5-wherein the XTEN-sequence has at lcabtabomf»* ““““ .
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or Y9% sequence 1dcnt1ty to 3 sﬁqucnce

selected from the group of amino acid sequences set forth in Tables } or-37

7. A composition produced by the method of any one /offclﬁf;ns 1-6.
8. A composition comprising a substantiall hoﬁf(;venous population of polypeptides
comprising an extended recombinant eptide {XTEN), and wherein at least 90%, %1%, 92%,

93%, 94%, or 95% of individual] polypeptrde molecules in said population have an identical

sequence length.

9. /'Pﬁ" composition of claim 8, wherein the XTEN is characterized in that:

/5/ the X TEMN. COMPLISEs about. 36.10.abont 3000.amine.acid residues;
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b. the sum of glycine (G), alanine (A), serine (8), threonine (T), ghuamate (B) and proline
(P} residucs constitutes more than about 90% of the total amino acid residues of the XTEN;
C. the XTEN sequence is substantially non-repetitive such that (i) the XTEN sequence
contains no three contiguous amino acids that are identical unless the amino acids are serine, (i
at least about 80% of the XTEN sequence consists of non-overlapping sequence motifs, eaclh/of
the sequence motifs comprising about 9 to about 14 amino acid residues, wherein any t‘?/

contiguous amino acid residues does not occur more than twice in each of the sequen/c/a motifs;

or (iii) the XTEN sequence has a subsequence score of less than 10;
d. the XTEN sequence has greater than 90% random coil formation as detepmined by GOR
algorithm;

o. the XTEN sequence has less than 2% alpha helices and 2% beta-shéets as determined by
Chou-Fasman algorithm; and

f. the XTEN sequence lacks a predicted T-cell epitope when andlyzed by TEPITOPE
algorithm, wherein the TEPITOPE algorithm prediction for epitopés within the XTEN sequence
is based on a score of -9. /

160. The composition of claim &, wherein the XTEN co grises a sequence having at least
about 90%, or at least about 91%, or at least about 92%, QZt ieast about 93%, or at least about
94%, or at least about 95%, or at least about 96%, or ayleast about 97%, or at least about 98%, or
at least about 99%, or 100% sequence identity to a /qéquencc selected from the group consisting
of the sequences set forth in Table 2, Table 3, Tablle 4 and Tables 22-25.

11. The composition of claim §, further 9ca/mprising a first affinity tag, ‘

12, The composition of clain: 11, whfyéin the first affinity tag has binding affinity for a
chromatography substrate selected fror}yfhe group consisting of lrydrophobic interaction
chromatography (HIC) substrate, catién exchange substrate, anion exchange substrate,
immobilized metal ion affinity chyomatography (IMAC) substrate, and immobilized antibody
substrate,

13, The composition of €laim 11, wherein the first affinity tag js selected from the group
consisting of the sequences set forth in Table 7, '

4. The composityn of any one of claims 11-13, further comprising a helper sequence.

15. The compogition of claim 14, wherein the helper sequence comprises a sequence having
at Jeast about 90%, or at least about 91%, or at least about 92%, or at least about 93%, or at least
about 94%, or'at least about 95%, or at least about 96%, or at least about 97%, or at least about
98%, or atfeast about 99%, or 100% sequence identity to a sequence selected from the group
consistig of the sequences set forth in Table 10.

16. The composition of claim 14, wherein the helper sequence is selected from the group

cofisisting of
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a. KNPEQAEEQXIEET whercin X1 is independently S or R;

b. ANPEQAEEQXIEET wherein X1 is independently S or R;
c. KNPEQAEEQAERQXI1EET wherein X1 is independently S or R;

d. KX2X3EQAEEQAEEQXIEET wherein X1 is independently S or R, X2 is
independently K or N, and X3 is independently K, N, T, Q, H, P, E, D, A, R, or S;

¢ KX2(X3)0QX1EET wherein X1 is independently S or R, X2 s independently Iyor N,
and X3 is independently K, N, T, Q, HL P, E, D, A, R, or §; /

f KX2(X3)7AEEQX1EET wherein X1 is independently S or R, X2 is indepedently K or
N, and X3 is independently K, N, T, Q,H,P,E, D, A, R, ot S;
g. KX2X3EQE(X33AEEQREET wherein X2 is independently K or N, dnd X3 is
independently K, N, T, Q, H, P, E, D, A,R, or §;

h. KX2X3EQE(X3)ZAEE(X3)S wherein X2 is independently K opt
independently K, N, T, Q, L P,E, D, A,R, or §;
i KKQEQEKEQAEEQ(X4X52REET wherein X4 is ﬂldvp/ dently A or S and XS is
independently K, Q, or E; KKQEQEKEQAEEQ(X4X5)4REET whercin X4 is independently A
or S and X5 is independently K, Q, ot E; /

j. KKQEQEKEQAEEQ(ZMREET, wherein Z 7 ¢ naturally-occurring L-amino acid;

, and X3 is

k. KX2(X3)n, wherein n is an integer from 10-40and X2 is independently K 'or N, and X3
is independently K, N, T, Q, H, P, E, D, AR, or S/;/

1. (X3)n wherem n 1s an integer fromIO—SQ/and X3 is independently K, N, T, Q, H, P, E, D,
ARorS; // )

m, KAZQEQEKEQAEEQ(XI%X‘)W EET wherein n is zero or an integer from [-10 and
X1 is independently S or R, X2 is indepéndently K or N, X4 is independently A or S, and X5 is
independently K, Q, or E; y

1, EX2(X3m(X4X5mX1E fT, wherein 1 is an integer from 5-20, m s zero or an integer
from 1-10, X1 is independently’S or R, X2 is independently K or N, X3 is independently K, N,
T,Q H, P, B, D, A, R, or §/X4 is independently A or 5, and X3 is independently K, Q, or E; and
0. KX2X3m(Zmy1 EET, wherein 1 is at infeger from 5-20, m is zero or an integer from
1-10, X1 is independefitly $ or R, X2 is independently K or N, X3 is independently K, N, T, Q,
H,P, B, D, A R, ofS, and Z is any naturally-occurring L-amino acid.

17. The copposition of any one of claims 11-16, further comprising a first cleavage

sequence, whtrein the first cleavage sequence 1s sclected from the group consisting of the
sequences/set forth in Table 8 and Table 9.

he composition of claim 17, wherein the composition has the configuration of formula

(HB)-(AT1)-{CS1)-(XTEN) [
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wherein

a. HS is the helper sequenee;
b. AT is the first affinity tag;
c. CS1 is the first cleavage sequence; and

d. XTEN is the extended recombinant polypeptide.
19. The composition of claim 17, further comprising a second cleavage sequence whepdin
the first and the second cleavage sequences are capable of being cleaved by the same pretease,

and wherein the composition has the configuration of formula II:

(HS}-(CSXTEN)-(CS2)-(ATI) I //
wherein -/
a HS is a helper sequence;
b. AT1 is the first affinity tag;
c. CS1 is the first cleavagé sequence;
d. CS2 is the second cleavage sequence; and / /
¢ XTEN is the extended recombinant polypeptide. /
24. The composition of claim 18 or claim 19, wherein the first affinity tag comprises the

sequence RPRPRPRPRPRPR or HHHEHH.

21, The composition of any one of ¢claims 11-17, further comprising a second affinity tag

and a second cleavage sequence, wherein the sccm}d’ affinity tag has binding affinity to a
different chromatography substrate than the first/éfﬁnity tag, wherein the chromatography

" substrate is selected from the group consistin}g/é)f a HIC substrate, cation exchange substrate, -

“anion exchange substrate, IMAC subsirate /and immobilized antibody substrate, and wherein the
first and the second cleavage scquences are capable of being cleaved by the same protease. k
22, The composition of claim Zl/wherein the second affinity tag is different from the first
affinity tag and is the second affindty tag is selected from the group of sequenceé set forth in

Table 7.

23, The composition ofClamn 21 or claim 22, wherein the composition bas the configuration
of formula L

(HS)-(ATDZS1)-(XTEN)(CS2)-(AT2) I

wherein

a, HS is the¢ helper sequence;

b -AT1/s the first affinity tag;

c. C&1 is the first cleavage sequence;

d. (CS2 is the second cleavage sequence;

XTEN is the extended recombinant polypeptide; and
A'T2 is the second affinity tag.
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24, The composition of claim 23, wherein the first affinity tag comprises the sequence
RPRPRPRPRPRPR and the second affinity tag comprises the sequence HHHHEHH.

25, The composition of claim 23, wherein the first affinity tag comprises the sequence
HHHHHH and the second affinity tag comprises the sequence RPRPRPRPRPRPR.

26. A composition comprising a substantially homogenous population of a polypeptide
obtained by the process comprising:

a. culturing a host cell that comprises a vector encoding the polypeptide in a ferméntation
reaction under conditions effective to express the polypeptide as a component of a cplide
expression product of the host cell, wherein the encoded polypeptide comprises §r{ XTEN, a first

cleavage sequence and a first affinity tag;

b. adsorbing the polypeptide of the crude expression product onto a first chromatography

substrate under conditions effective to capture the first affinity tag onto ffie first chromatography

substrate;
c. eluting the polypeptide; and /
d. recovering the polypeptide wherein at least 90%, 1%, 92%, 93%, 94%, or 95% of the

polypeptides of the population have an identical sequence le

"?;

27 The composition of claim 26, wheremn the first chromatography substrate is selected
from the group consisting of a HIC substrate, cation ?cénge substrate, anion exchange
substrate, and IMAC subsirate. ‘
28. The compaosition of claim 26, wherein ty affinity tag is selected from the group

/
consisting of the affinity tags of Table 7. /
29. The composition of claim 27, whsyéin the first chromatography substrate is cation
exchange and the first affinity tag comprises the sequence RFRPRPRPRPRPR.
30. The composition of claim 27/ wherein the first chromatography substrate is IMAC and
the first afﬁﬁity tag comprises the Sequence HHHHHHHH.
31 The composition of claim 26, wherein the vector encodes the polypeptide of any one of

claims 11-19.

32, The compositionOf any one of claims 26-28, wherein the vector further encodes a

second cleavage sequenice and a second affinity tag wherein the first and the second cleavage
sequences are capaple of being cleaved by the same protease and wherein the second affinity tag
has binding affipity to a second, different chromatography substrate than the first affinity tag, and
wherein the ggmposition is obtained by the process further comprising;

a. adgorbing the polypeptide onto a second chromatography substrate under conditions
effective to capture the second affinity tag onto the second chromatography substrate;

eluting the polypeptide; and
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é. recovering the polypeptide wherein at least 90%, 91%, 92%, 93%, 94%, or 95% of the
polypeptides of the population have an identical sequence length.

33, The composition of claim 32, wherein the vector encodes the polypeptide of claim 23,
34 The composition of claim 32, wherein first chromatography substrate is different from
the second chromatography substrate and each of the first and the second chromatography
substrate are independently selected from the group consisting of HIC, cation exchange, apdon
exchange, and IMAC.

3s. The composition of claim 32, wherein the first chromatography substrate 15 gation
exchange and the first affinity tag comprises the sequence RPRPRPRPRPRPR ?zf the second
chromatography substrate is IMAC and the first affinity tag comprises the sequence
HHHHHHHH,

36. The composition of claim 32, wherein the first chromatography stibstrate is IMAC and
the first affinity tag comprises the sequence HHHHHEHH and the second chromatography
substrate is cation exchange and the first affinity tag comprises the/{equcncs
RPRPRPRPRPRPR,

37. The composition of any one of claims 23-28 or 32-34, the process further comprising:
a. treating the composition with a protease under copditions effective to cleave the cleavage
sequence(s), thereby releasing the XTEN from the affinity tag(s);

b. adsorbing the XTEN onto a chromatog{aph;/substratc under conditions effective to
capture the XTEN but not the affiity tag(s) or§ protease;

¢.  cluting the XTEN; and ‘

d. recovering the XTEN wherein at lpast 90%, 91%, 92%, 93%, 94%, or 93% of the
individual molecules of XTEN have an identical sequence length.

38. The composition of claim 37,/ wherein the cleavage sequence(s) are capable of being
cleaved by a protease seieotéd from the group consisting of the proteases of Table 9.

39. The composition of ¢lgdim 38, wherein the cleavage sequence(s) are capable of being
cleaved by trypsin wherein fhe sequence is selected from the group consisting of the sequences

sct forth in Table 8, and wherein the protease is trypsin,

40, The compositjon of claims 37 or 38, wherein the chromatography substrate is anion
exchange. '
41. The copposition of claim 40, wherein the anion exchange chromatography substrate is

selected fromythe group consisting of macrocap Q, capto Q, superQ-650M, apd poros D.
42, Thé composition of any one of claims 23-28 or 32-34, the process further comprising:
a. reating the composition with a protease under conditions effective to cleave the cleavage

sequénce(s), thereby releasing the XTEN from the affinity tag(s);
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b. adsorbing the protease onto a chromatography substrate under conditions effective to
capture the proteasc but not the XTEN; and

C. recovering the XTEN from the eluate wherein at least 90%, 91%, 92%, 93%, 94%, or
95% of the individual molecules of XTEN have an identical sequence length.

43, The composition of claim 42, wherein the cleavage sequence(s) are capable of being
cleaved by a protease selected from the group consisting of the proteases of Table 9. .

44, The composition of claim 42 or claim 43, wheremn the cleavage sequence(s) are ¢apable
of being cleaved by {rypsin wherein the sequence 18 selected from the group consism/'/n of the
sequences set forth in Table &, and wherein the protease is trypsin. /

45, The composition of any one of claims 42-44, wherein the chromatograyfgy substrate is

one or more of cation exchange substrate, HIC substrate or IMAC substrate

46. A composition comprising an XTEN sequence, wherein the XTEN sequence further
comprises one or mote cleavage sequences capable of being cleaved by rypsin and whergin
treatment with trypsin under conditions effective to cleave all the ciéavage sequences results in a
preparation of XTEN fragments wherein cach XTEN fragment hés at Jeast about 95%, 96%,

97%, 98%, or 99% sequence identity to gvery other fragment/in the preparation.

47. The compasition of claim 46, wherein the cleavagé sequence has at least 86% sequence
identity to or is identical to the sequence SASRSA O?XSKSA.
48. The composition of claim 46, wherein the 7\ tavage sequence comprises the sequence RX

or KX, wherein X is any L-amino acid other thay/proline.

45. The composition of claim 46, wherein/t;le comﬁosition has at least about 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% sequence identity to the sequences
selected from the group of sequences set forth in Table 6.

50. A method for producing an X¥TEN sequence in a host cell, the method comprising
culturing a host cell that comprises a vector encoding a polypeptide comprising a) the XTEN
sequence and b) a helper sequenice, in a fermentation reaction under conditions effective to
express the polypeptide as gComponent of a crude expression product at a concentration of more
than about 2 grams/liter (¢/1.), or about 3 g/L, or about 4 g/, or about 5 g/L, or about 6 g/L, or
about 7 /L of said polypeptide, | |

51. A method for producing an XTEN sequence in a host cell, the method comprising

culturing a host £ell that comprises a vector encoding a polypeptide comprising a) the XTEN

least’about 20 mg/g, or at least about 25 mg/g, or at least about 30 mg/g, or at least about 40

o/g, or at Jeast about 50 rg/g of said polypeptide.
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52. - A method for producing an XTEN sequence in a host cell, the method comprising
culturing a host cell that comprises a vector encoding a polypeptide comprising a) the XTEN
sequence and b) a helper sequence, in a fermentation reaction under conditions effective to
express the polypeptide as a component of a crude expression product at a concentration of mate
than about 10 milligrams/gram of dry weight host cell (mg/g), or at least about 250
micromoles/L, or about 300 micromoles/L, or about 350 micromoles/L, or about 400
micromoles/L, or about 450 micromoles/L, or about 500 micromoles/L of said polypeptide.

53. The method of any one of elaims 50-52, wherein the concentration is mea§ured when the
fermentation reaction reaches an optical density of at least 130 at a wavelength g{ 600 nm.,

54. The method of any one of claims 50-52, wherein the helper sequence/of the expressed
polypeptide is at the N-terminus of the polypeptide and wherein the helper/sequence has at least

about 90%, 91%, 92%, 93%, 94%, or 93% sequence identity or is ident

‘ /
selected from the group consisting of the sequences set forth in Tablg’10.
55. The method of claim 54, wherein the vector encodes the polypeptide of any one of

claims 14-17.

56. The method of claim 53, further comprising

a. recovering the crude expression product of the }'1/@st cell fermentation reaction mixture;
b. adsorbing the polypeptide of the crude expresgion product onto a first chromatography
substrate under conditions cffective to capture the fé affinity tag of the polypeptide onto the

chromatography substrate, wherein the first chr/géxatagrapby substrate 1s selected from the group
consisting of a HIC substrate, a cation excbap/ge substrate, an anion exchange substrate, and an
IMAC substrate; ’

C. cluting and recovering the XTEN sequence wherein at least 90%, 91%, 92%, 93%, 94%,
or 95% of the polypeptides have an/'(éntical sequence length. '

57. The method of any one of claims 50-52, wherein the vector cncodes the polypeptide of

any onc of ¢laims 21-23.

58, The method of claipt 57, further comprising;

a. recovering the cpide expression product of the bost cell fermentation reaction mixture;
b. adsorbing the polypeptide onto a first chromatography substrate under conditions

effective to capturg/the first affinity tag of the polypeptide onto the chromatography substrate
wherein the firs{/Chromatography substrate is selected from the group consisting of a HIC
substrate, a cation exchange substrate, an anion exchange substrate, and an IMAC substrate;
c. elyting the polypeptide;

dsorbing the polypeptide onto a second chromatography substrate under conditions

effective to capture the second affinity tag of the polypeptide osto the chromatography substrate
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wherein the second chromatography substrate is selected from the group consisting of a HIC
substrate, a cation exchange substrate, an anion exchange substrate, and an IMAC substrate;

e. eluting the polypeptide; and .

f. recovering the XTEN sequence wheremn at least 90%, 91%, 92%, 93%, 94%, or 95% of
the polypeptides have an identical sequence length.

59. The method of claim 56 or claim 58, the method further comprising:

a. treating the polypeptide with a protease under conditions effective to cleave thg/cleavage
sequence, thereby releasing the XTEN from the polypeptide;

b. adsorbing the XTEN onto an anion chromatography substrate under con}@ns effective
to capture the XTEN; , 4

C. cluting the XTEN; and

d. recovering the XTEN wherein at least 90%, or at least 91%, or at'least 92%, or at least
93%, or at least 94%, or at least 95% of the individuaI-XTEN moleculés have an identical -
sequence length. //

60. The method of claim 39, wherein the anion chromatog;éhy substrate is sclected from

~ the group consisting of macrocap Q, capte Q, superQ-650Mxénd puros D.
61, The method of claim 59 or claim 60, wherein the/;{otease is trypsin and wherein the
sequence is selected from the group consisting of the Z/queuces set forth in Table 8.

62. The method of claim 56 or claim 58, the method further comprising:
/

a. freating the poij}peptide with a protease/xﬁdcr conditions sffective to cleave the cleavage
sequence(s), thereby releasing the XTEN frox/n the polypeptide; |

b. adsorbing the protease onto a cln‘om/étograpby substratg under couditions effective to
capture the protease but not the XTEN; and

C. recovering the XTEN in the g{uate wherein at least 90%, 91%, 92%, 93%, 94.%, or 95%
of the XTEN have an identical se /;:nce length.

63. The method of claim 62, wherein the protease is trypsin, and wherein the sequence is
selected from the group congisting of the sequences set forth in Table 8,

64. The method of cldim 62 or claim 63, wherein the chromatography substrate is one or
more of a HIC substrag, a cation exchange subsirate, and an IMAC substrate,

65. A solid supfort comprising immobilized thereon a population of substantially identical
polypeptides, witerein the solid support comprises a chromatography substrate, and the
immobilized polypeptides cach comprise an XTEN, a first affinity tag, and a second affinity tag,

wherein:

a. he first affinity tag is joined to the XTEN by a cleavage sequence at the N-terminus of
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b. the second affinity tag is joined to the XTEN by a cleavage sequence at the C-terminus
of the XTEN; ‘

c. the second affinity tag is different from the first affinity tag;

d. the chromatography substrate 1s cépable of binding to either said first or said second

affinity tag but not both; and

c. at Jecast 90%? 91%, 92%, 93%, 94%, or 95% of the immebilized polypeptide moi?; iles
have an identical sequence length.

66, The solid support of claim 65, wherein the immobilized polypeptide molecules comprise

the polypeptides any one of claims 21-25,

67. The solid support of claim 65 or claim 66, wherein the cleavage sequegice has at Ieast

about 86% scquence identity to ot is identical to the sequence SASRSA or FASKSA.

68. The sold support of claim 65 or claim 66, wherein the cleavage fequence comprises the

sequence RX or KX, wherein X is any L-amino acid other than proline.

. 69, The solid support of any one of claims 65-68, wherein the golid support is sclected from
the group consisting of HIC chromatography resin, cation exchahge chromatography resin, anion
exchange chromatography resin, and TIMAC chmmatograph%esin.

70. The C;Jmposition of claim 69, wherein the first z??{{xity tag comprises the sequence
RPRPRPRPRPRPR and the second affinity tag compr}ses the sequence HEHHHH.,

71. The composition of clann 6%, wherein the /f{gt affinity tag comprises the sequence
HHHHHH and the second affinity tag comprises,/{he sequence RPRPRPRPRPRPR.

72. A conjugate composition comprising dn XTEN covalently linked to one or more
molecules of at least a first cross-linker, wherein the cross-linker is selected from the group
consisting of the cross-linkers set forth i Table 13, the alkyne reactants set forth in Table 15,

_and the azide reactants set forth in ﬁ}x‘éle 15, and the XTEN is sclected from the group consisting
of the XTEN of claim 37, the XTEN of ¢laim 42, the XTEN of claim 7, the sequences set forth in
Table 2, and the sequences sct forth in Table 2. 4
73. The conjugate composition of claim 72, wherein the first cross-linker is conjugated to the

at Jeast first XTEN at a-lgtation selected from the group consisting of:

a. an alpha-amiffo group of an N-terminal amino acid residue of the XTEN;

b. . an epsilondmino group of each lysine residue of the XTEN; and

c. a thiol gfoup of cach cysteine residue of the XTEN.,

74, The gonjugate composition of claim 72 or claim 73, wherein the XTEN has at least about

90%, or ¢

least about 91%, or at least about 92%, or at least about 93%, or at least about 94%, or
at leasy/about 95%, or at least about 96%, or at least about 97%, or at least about 98%, or at least
abopt 99%, or 100% sequence identity to a sequence selected from the group of sequences set

rih in Table 2 and Table 3.
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75. The conjugate composition of claim 74, wherein the XTEN is sclected from the group
cousisting of AE144, AE288. AB432, AE576, AE864, Seg 174, Seg 175, Seg 176, Seg 177, Seg
186, Seg 187, Seg 188, Seg 189, Seg 190, Seg 191, Seg 192, Seg 193, Seg 194, Seg 195, Seg
196, Seg 197, Seg 198, and Seg 199, and the cross-linker 1s conjugated to the alpha amino-grou
of the N-terminal amino acid of the XTEN.

76. The conjugate composition of claim 74, wherein the XTEN is selected from the

consisting of Seg 174, Seg 175, Seg 176, Seg 177, Seg 186, Seg 187, Seg 188, Seg 189/ Seg 190,

Seg 191, Seg 192, Seg 193, Seg 194, Seg 195, Seg 196, Seg 197, Seg 198, and Seg }99 set forth
in Table 3, and the cross-linker is conjugated to the thiol group of each cvsteine residue of the
XTEN. '

~1

The conjugate of any one of claims 72-76, wherein the first cross-lifiker is selected from
the group cdnsisting of an N-malemmide, an iodoacetyl reagent, a pyridyYdisulfide veagent, a
vinyl sulfone reagent, 3-propargyloxypropanoic acid, (oxyethyljn-acetylene where n is 1-10,
dibenzyleyclooctyne (DBCO), eyclooctyne (COT), 3-azide-propiogic acid, 6-azide-hexanoic

acid, and (oxyethyln-azide where n is 1-10.

78. The conjugate composition of clamm 76, wherein theAirst cross-linker is conjugated to the
thiol group of each cysteine residue of the XTEN, and the/conjugate further comprises a second
cross-linker conjugated to the alpha amino-group of tMN»terminal amino acid of the XTEN
wherein the cross-linker is sclected from the group/eonsisting of the cross-linkers set forth in
Table 13, the alkyne reactants of Table 15, and the azide reactants of Table 15.

79. The conjugate composition of claim/ . having the configuration of formula V:

wherein independently for cach occurrenc;z’;/

/
CL.1 is the first cross-linker co;xjugatcd to cysteine residucs of the XTEN;

a,

b. CL2 is the second crossJinl;;é conjugated o XTEN at the N-terminus;
/

c. x is an integer of | to about 10;

d. v is an integer of 1 with the proviso that x + y is > 2;
e. XTEN is a cysteing/enginecred XTEN comprising x number of cysteine residues.
&0. The conjugate composition of any one of claims 72-77, further comprising a single atom

residue of a first paylpad conjugated to each first cross-Tinker wherein the residue is selected

selected from the group consisting of the payloads set forth in Tables 6, 7, 18§, and 21 conjugated

to eaCh first cross-linker,
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83, The conjugate composition of claim 78 or claim 79, further comprising a single atom
residue of a first payload conjugated to cach of the first cross-linkers wherein the residuc is
selected from the group consisting of carbon, nitrogen, oxygen and sulfur, and a single atom
residue of a second payload conjugated to the second cross-linker wherein the residue 1s selecte
from the group consisting of carbon, nitrogen, oxygen and sulfur.

84, The conjugate composition of claim 83, wherein the first payload of the single atox

residue is selected from the group consisting of the payloads set forth in Tables 6, 7, 18/and 21

and the second payload of the single atom residue is a different payload from the firg{ payload

,/,1’8, and 21,

g5. The conjugate composition of claim 78 or claim 79, further comprising a first payload

and is selected from the group consisting of the payloads set forth in Tables 6, 7

conjugated to cach of the first cross-linkers wherein the payload is sclected from the group
consisting of the payloads set forth in Tables 6, 7, 18, and 21, and a seconid payload different
from the first payload conjugated to the second cross-linker wherein

7,18, and 21.

selected from the group consisting of payloads set forth in Tables
&6, The conjugate composition of claim 78 or claim 79, further comprising a first payload
conjugated to each of the first cross-linkers wherein the paylgad is selected from the group
consisting drug moieties of Table 21, and a second payload different from the first pavlecad
conjugated to the second cross-linker wherein the secogd payload is selected from the group
consisting of targeting moicties of Table 21.
87. The conjugate composition of claim 85 ot claim 86, wherein the second payload is
linked to the N-termunus of the XTEN by thi Aecond cross-linker conjugated by reaction of an
alkyne reactant and an azide reactant selcc/réd from the group consisting of the reactants of Table
15. ' /
38. A conjugate composition cy(prising af least a first and a second XTEN, wherein the
XTEN are the same or are differedt and each is selected from the group consisting of the XTEN
of claim 37, the XTEN of clai

and i which the first and thé

42, the XTEN of claim 7, and the sequences set forth in Table 3,
second XTEN are conjugated to each other by the N-termini of the
first and the sccond X TEN with a cross-linker created by reaction of an alkyne reactant and an
azide reactant selected from the group consisting of the reactants of Table 15,

£9. The conjugate composition of claim 88, wherein the first XTEN and the second XTEN
are different and each independently has at least about 90%, or at icast about 91%, or at least
about 92%, of at least about 93%, or at least about 94%, or at least about 95%, or at least about
96%, or ayleast about 97%. or at least about 98%, or at least about 99%, or 100% sequence

to a sequence selected from the group of sequences set forth in Table 3.

The conjugate composition of claim 89, wherein the first XTEN has at least about 90%,

at least about 91%, or at least about 92%, or at least about 93%, or at least about 94%, or at

398




WO 2013/1306683 PCT/US2013/028116

least about 95%, or at least about 96%, or at least about 97%, or at least about 98%, or at least _
about 99%, or 100% scquence identity to a sequence sclected from thé group of sequences
consisting of Seg 174, Seg 175, Seg 176, Seg 177, Seg 186, Seg 187, Seg 188, Seg 189, Seg 190,
Seg 191, Seg 192, Seg 193, Seg 194, Seg 195, Seg 196, Seg 197, Seg 198, and Seg 199 set forth
in Table 3 and the second XTEN has at least about 90%, or at least about 91%, or at least abont

(4

92%, or at least about 93%, or at least about 94%, or at least about 95%, or at least about 96%, or

at least about 97%, or at least about 98%, or at least about 99%, or 100% sequence idegtﬁ/ty to a
different sequence selected from the group of sequences consisting of Seg 174, SC%/]S, Seg
176, Seg 177, Seg 186, Seg 187, Sey 188, Seg 189, Seg 190, Seg 191, Seg 19276}_2, 193, Seg
194, Seg 195, Seg 196, Seg 197, Seg 198, and Seg 199 set forth in Table 3. _
91. The conjugate composition of claim 88, wherein the first XTEN an, the. second XTEN
are the same are each has at least about 90%, or at least about 91%, or m/ést about 92%, or at
least about 93%, or at least about 94%, or at least about 95%, or at 1e9§t about 96%, or af least

about 97%, or at least about 98%, or at least about 99%, or 100% §c/qucnce identity to a sequence
£

selected from the group of sequences set forth in Table 3.
92. The conjugate composition of claim 91, wherein the first XTENQnd the second XTEN
cach have at least about 90%, or at least about 919%5, or at Jeast about 92%, or at least about 93%,
or at least about 94%, or af least about 95%, or at leastﬁaout 96%, or at least about 97%. or at
least about 98%, or at least about 99%, or 100% scgﬁ;:uce identity to a sequence selected from
the group of sequences consisting of Seg 174, Sed 175, Seg 176, Seg 177, Seg 186, Seg 187, Seg
188, Seg 189, Seg 190, Seg 191, Seg 192, Seg’193, Seg 194,:Seg 195, Seg 196, Seg 197, Seg
198, and Seg 199 set forth in Table 3. / '
93, The conjugate composition of :jm'g' one of ¢claims 88-92, wherein the first and the second
XTEN each comprises one or more %‘éteinc residues, and further comprises a first cross-linker
conjugated to each cysteine residyé of the first XTEN and a second éross—linkcr conjugated to
each cysteine residue of the sepbnd XTEN, wherein the first and the second cross-linkers are
independently selected fronythe group consisting of the cross-linkers set forth in Table 13.

94. . The conjugate composition of any one of claims 88-92, wherein the first and the second
XTEN each compriseyone or more lysine residues, and further comprises a cross-linker
conjugafcd to each fysine residue of the first and/or the second XTEN of the conjugate, wherein

. the cross-linker # selected from the group consisting of the cross-linkers set forth in Table 13.
95. The gbnjugate composition of claim 93 or claim 94, further comprising a single atom
residue ofa first payload conjugated to each cross-linker of the first XTEN wherein the residue is
Selecie from the group consisting of carbon, nitrogen, oxygen and sulfur, and further comprises
a single atom residue of a second payload conjugated to cach cross-linker of the second XTEN |

Herein the residue is selected from the group consisting of carbon, nitrogen, oxygen and sulfur,
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96. The conjugate composition of claim 95, wherein the first payload of the single atom
residue is selected from the group consisting of the payloads sct forth in Tables 6, 7, 18, and 21,
and the sccond payload of the single atom residue is a different payload from the first payload
and is selected from the group consisting of the payloads set forth in Tables 6, 7, 18, and 21.

97. The conjugate composition of claim 93 or claim 94, further conuprisiﬁg a first payload
conjugated to cach cross-linker of the first XTEN wherein the first payioad is sclected frof the
group consisting of the payloads set forth in Tables 6, 7, 18, and 21, and further comppises a
second payload different from the first payload wherein the second payload is conjygated to each
cross-linker of the second XEN wherein the second payload is selected from the é;oup consisting

of the payloads set forth in Tables 6, 7, 18, and 21,

98. The conjugate composition of claim 93 or claim 94, further compriéing a first payload
conjugated to each cross-linker of the first XTEN wherein the first paylpad is selected from the
group consisting of the targeting moieties set forth in Table 18, and ﬁﬁ*ther comprises a second
payload different from the first payload wherein the second paylogd is conjugated to each cross-
linker of the second XTEN wherem the second payload is selegted from the group of toxins set
forth in Table 18. |
99, The conjugate composition of claim 93 or claim 94, further cdmprising a first payload
conjugated to cach cross-linker of the first XTEN wheyein the first payload is sclected from the
group consisting of the targeting moicties set forth }ﬁ Table 21, and further comprises a second
payload different frofn the first payload wharein/fﬁe second payload is conjugated to each cross-
linker of the second XTEN wherein the sacog(f payload is selected from the group of toxins set
forth in Table 21. /

100.  The conjugate composition of ;;l’éfiln 99, wherein the first XTEN is Seg 176 of Table 3
and the second XTEN is selected fro
Table 3.

the group consisting of Seg 176 and Seg 177 set forth

101. A conjugate compositign comprising at Icast a first XTEN, a second XTEN, and a third
XTEN wherein the XTEN age each independently sclected from the group consisting of the

XTEN of claim 37, the XTEN of claim 42, the XTEN of claim 7, and the sequences set forth in
Tabie 3, wherem the 1;2;1'& and the second and the third XTEN are conjugated to each other at

the N-termini using/a trivalent cross-linker selected from the group consisting of the trivalent

cross-linkers setfor in Table 13 or Table 14.
102. The
from the

njugate composition of claim 100, whercin the trivalent cross-linker is selected
up consisting of Tris-(2-MaleimidoethyDamine (TMEA) and amine-reactive Tris-
(succimymidyl aminotricetate) (TSAT).

The conjugate composition of any one of claims 100-102, wherein the first, the second,

the third XTEN are the same and each has at least about 90%, or at Jeast about 91%. or at
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lcast about 92%, or at least about 9394, or at least about 94%, or at least about 95%, or at least

about 96%, or at least about 97%, or af least about 98%;, or at least about 99%, or 100% sequence
-identity to a sequence selected from the group consisting of Seg 174, Seg 175, Seg 176, Seg 177,
Seg 186, Seg 187, Scg 188, Seg 189, Seg 190, Seg 191, Seg 192, Seg 193, Seg 194, Seg 195, 8
196, Seg 197, Seg 198, and Seg 199 set forth in Table 3.

104,  The conjugate composition of any one of claims 100-102, wherein the first and the
second XTEN are the same and each has at least about 950%, or at least about 91%, or 4t least
about 92%, or at least about 93%, or at least about 94%, or at least about 95% 04, o at/feast about
96%, or at least about 97%, or at least about 98%, or at least about 99%, or 1009 sequence
identity to a sequence sclected from the group consisting of Seg 174, Seg 175/Seg 176, Seg 177,
Seg 186, Seg 187, Seg 188, Seg 189, Seg 190, Seg 191, Seg 192, Seg 193, Scg 194, Seg 195, Seg
i96 Seg 197, Seg 198, and Seg 199 et forth in Table 3, and the third X7TEN is different from the
first and the second XTEN and has at least about 90%, or at least abgtt 91%, or at least about
92%, or at least about 93%, or at lcast about 94%, or at least abou,t/ 3%, or at least about 96%, or

at least about 97%, or at Ieast about 98%, or at feast about 99%%)1‘ 100% sequence identity to a

sequence selected from the group consisting of Seg 174, Seg'173, Seg 176, Seg 177, Seg 186,
Seg 187, Seg 188, Seg 189, Seg 190, Seg 191, Seg 192,} 2 193, Seg 194, Seg 195, Seg 196, Seg
197, Seg 198, and Seg 199 set forth in Table 3.
105..  The conjugate composition of claim 103 or/laim 104, wherein the conjugate further
comprises 4 first cross-linker conjugated to each/Cysteine residue of the first XTEN, a second
cross-linker cdnjugated to each cysteine re%i(h(e; of the second XTEN, and a third cross-linker
conjugated to each cysteine residue of the /tiurd XTEN, wherein the cross-linker is sclected from
the group consisting of the cross- lmkcrs’ s;f forth in Table 13.
106.  The conjugate composition q{ claim 105, having the configuration of formula XIL:
(CL1 );(f—/{XTE'N 1}-3xCL-(XTEN2)-(CL2)y

|
(XTEN3)-(CL3)z XII

wherein mdependently for each occurrence;

3xCL is the'trivalent cross-linker;

[l
O o«
-
—
7

¢ first cross-linker conjugated to XTEN1;

c. CL.2 i the second cross-linker conjugated to XTEN2;

d. 143 is the third cross-linker conjugated to XTEN3;

e. is an integer of 1 to about 10;

f. y is an integer of 1 to about 10;

g 7z is an integer of 1 to about 10 with the provisothat x +y + 2 is > 3;
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h. XTENI is the first XTEN:

L XTEN2 is the second XTEN; and

j. XTEN? is the third XTEN. '

107.  The conjugate composition of claim 103 or claim 106, further comprising

a. a single atom residue of a first payioad conjugated to each first cross-linker of the figst

XTEN wherein the residue is selected from the group consisting of carbon, nitrogen, oxygen and
sulfur;

b. a single atom residue of a second payload conjugated to each second cross-Hnker of the
second XTEN wherein the residue is selected from the group consisting of carbod, nitrogen,

oxygen and sulfur; and
¢. a single atom residue of a third payload conjugated to each third cidss-linker of the third
XTEN wherein the residue is selected from the group consisting of carbgn, nitrogen, oxygen and
sulfur.

108,  The conjugate composition of claim 105 or claim 106, futjz{er comprising

a. a first payload conjugated to each first cross-linker of the first XTEN selected from the
group consisting of the payloads set forth in Tables 6, 7, %E%/{d 21;
b. a second payload conjugated to each second crosg-linker of the second XTEN selected

from the group coasisting of the payloads set forth in Fables 6, 7, 18 and 21, wherein the payload
is the same or 1s diffevent from the first payload; an,d

¢ a third payload conjugated to eac,h thxrd éfoss-lmker of the third XTEN selected from the
group conmstmg of the payloads set forth in }Féblv% 6,7, 18 and 21, wherein the thxrd payload is
the same or is different from the first or the ‘second payload.

109. The conjugate composition of gl’%;/im 108, wherein the first payload is a targeting moicty
with specific binding affinity fo a ta}g/ct, wherein the targeting moiety is selected from the group
consisting of the targeting moietig$ set forth in Tables 17-19 and 21, and the second and the third
pavloads are a drug, which may be the same or may be different and wherein the drug is selected
from the group consisting ofthe drugs set forth in Table 6, Table 18, and Table 21.

110.  The conjugate composition of claim 109, wherein the fargeting moiety is selected from
the group consisting of LHRH and felate, and wherein the drug is selected from the group
consisting of doxordbicin, paclitaxel, auristatin, monomethyl auristatin E (MMAE), monomethyl
auristatin F, mayfansine, dolastatin, calicheamicin, vinca alkaloid, camptothecin, mitomycin C,

epothilone, W7NF, [1-12, bortezomib, ranpimase, pscudomonas cxotoxin, SN-38, and

111, he conjugate composition of claim 108, wherein the targeting moiety, and the drug

cotrespond to any one of conjugates 1-290 set forth in Table 21.
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112, The cmijugatc composition of claim 111, wherein the conjugate has the XTEN, the
targeting moiety, and the drug moiety corresponding to conjugate 71 of Table 21.

113, A conjugate composition comprising at least a first and a second and a third and a fourth
XTEN, wherein the XTEN are selected from the group consisting of the XTEN of claim 37, the
XTEN of claim 42, the XTEN of claim 7, and the sequences set forth in Table 3, v}herein the
XTEN may be the same or different, and i which the first and the second and the third and/the
fourth XTEN are conjugated to each other by the N-terminus using a teivavalent cross-li .
whefein the tetravalent cross-linker is tetravalent maleimide cluster,

114,  The conjugate composition of claim 113, wherein the first, the second, thethird, and the
fourth XTEN are the same and each has at least about 90%, or at least about 91%6, or at least
about 2%, or at least about 93%, or at least about 94%, or at least about 95%, or at least about
96%, or at least about 97%, or at least about 98%, or at least about 99%, ¢t 100% sequence
identity to a sequence selected from the group consisting of Seg 174, Ség 175, Seg 176, Seg 177,
Seg 186, Seg 187, Seg 188, Seg 189, Seg 190, Seg 191, Seg 192, Sef 193, Scg 194, Seg 195, Seg
196, Scg 197, Seg 198, and Seg 199 sct forth in Table 3. '

" 115.  The conjugate composition of claim 113, wherein the/éxrst and the second XTEN are the
same and each has at least about 90%, or at least about 91 ‘V/, or at least about 92%, or at least
about 93%, or at. least about 94%, or at least about 95%/0r at least about 96%, or at least about
97%, or at least about 98%, or at Jeast about 99%, or 400% sequence identity to a sequence
selected from the group consisting of Seg 174, Seg 1753, Seg 176, Ség 177, Seg 186, Seg 187,
Seg 188, Seg 189, Seg 190, Seg 191, Seg 192,/Ség 193, Seg 194, Seg 195, Seg 196, Seg 197, Seg
198, and Seg 199 set fo&h in Table 3, and tpé/third and the fourth XTEN are the same but are
different from the first and the second X/T'éN and cach has at least about 90%, or at least about
01%, or at Ieast about 92%, or at leas%bout 93%, or at least about 94%, or at least about 95%, or
at least about 96%, or at least about 7%, or at least about 98%, or at least about 99%, or 100%
sequence identity to a sequence gelected from the group consisting of Seg 174, Seg 175, Seg 176,
Seg 177, Seg 186, Scg 187, Ség 188, Seg 189, Seg 190, Seg 191, Seg 192, Seg 193, Seg 194, Scg
195, Seg 196, Seg 197, Seg 198, and Seg 199 set forth in Table 3.

116.  The conjugate gomposition of claim 114 or claim 115, wherein the conjugate further
comprises a first crogs-linker conjugated to each cysteine residue of the first XTEN, a second
cross-linker conjpgated to each cysteine residue of the second XTEN, a third cross-linker
conjugated to gach cysteme residue of the third XTEN, and a fourth cross-linker conjugated to
each cysteige residue of the fourth XTEN, wherein each cross-linker is selected from the group
cousisting of the cross-linkers set forth in Table 13.

The conjugate composition of any one of claim 116, having the configuration of formula
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(CL1W-(XTEN1)-4xCL-(XTEN2)-(CL2)x

Al
(CL3)y«(XTEN3)  (XTEN4)-(CL4)z XV
wherein independently for each occurrence:
a 4xCL 1s the tretravalent cross-linker;
b. CL1 is the first cross-linker conjugated to XTENT;
c. L2 is the second cross-linker conjugated to XTENZ;
d. CL3 is the third cross-linker conjugated to XTEN3;
e. CL4 is the fourth cross-linker conjugated to XTEN4;
f. v is an iteger of 1 to about 10;
g. x is an integer of 1 to gbout 10;
h. y is an integer of 1 to about 10;
L. z is an integer of | o about 1¢ with the proviso thatx +y +
j XTENI s the first XTEN,;
k. XTENZ is the second XTEN; /
1. XTEN3 is the third XTEN,; and /
m.  XTEN4 is the fourth XTEN. /

118.  The conjugate composition of claim 116 or ¢laim 117, further comprising
a. a single atom residue of a first payload conjugated to each first cross-linker of the first
XTEN wherein the residue is selected from thygroup consisting of carbon, nitrogen, oxygen and
sulfur; /
b. a single atom residuc of a scco%d"/;;ayload conjugated to cacbsccon‘d cross-linker of the
second XTEN wherein the residue is ﬁ’éiected from the group consisting of carbon, nitrogen,
oxygen and sulfur; /
c. a single atom residue of/a third payload conjugated to each third cross-linker of the third
XTEN whercin the residue ig'selected from the group consisting of carbon, nitrogen, oxygen and
sulfur; and
d. a single atom résidue of a fourth payload conjugated to each fburth cross-linker of the

* foarth XTEN wherein the residue is selected from the group consisting of carbon, nitrogen,
oxygen and sulfyr.
119,  The cgnjugate composition of claim 116 or claim 117, further comprising
a. a fifst payload conjugated to each first cross-linker of the first XTEN selected from the

group cofsisting of the payloads set forth in Tables 6, 7, 18, and 21;
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b. a second payload conjugated to each second cross-linker of the second XTEN sclected
from the group consisting of the payloads set forth in Tables 6, 7, 18, and 21, wherein the
payload 1s the same or is different from the first payload,

c. a third payload conjugated to each third cross-linker of the third XTEN selected from th
group consisting of the payloads set forth in Tables 6, 7, 18, and 21, wherein the payload is t
same or is different from the first or the second payload; and 4

d. a fourth payload conjugated to each fourth cross-linker of the fourth XTEN sel ut/ecl
from the group consisting of the payloads set forth in Tables 6,7, 18, and 21, wherei;é'xe
pavload is the same or is different from fhe first or the second or the third payloa .'j

120, The conjugate composition of claim 119, wherein the first payload is 7zr/geting molety
with specific binding affinity to a target wherein the targeting moiety is sel ted from the group
consisting of the targeting moieties set forth in Tables 17-19 and 21, and 4t least one other of the
second, third, and fourth payloads is a drug wherein the drug is selected from the group

consisting of the drugs set forth in Tables 6, 18 and 21.

121, The conjugate composition of claim 120, wherein the targeting moicty is selected from
the group consisting of LHRH and folate, and the drug is seleéted from the group consisting of
doxorubicin, paclitaxel, auristatin, maytansine, dolastatin, calicheamicin, vinca alkaloid,
camptothecin, mitomycin C, epothilone, h'TNF, II-12, bdrtezomib, renpirnase, pseudomonas
exotoxin, SN-38, and rachelmycin.
122, The conjugate composition of claim 11 Q;A'herein the first pavioad is a targeting moiety
with specific binding affinity to a target wher?zfi the targeting moiety is selected from the group
consisting of the targeting moieties set fort/in Tables 17-19 and 21, and at least one other of the
second, third, and fourth payloads is a dndg wherein the drug is selected from the group
consisting of the drugs set forth in T/dfb”(cs 6, 18 and 21, and wherein the XTEN, the targeting

moiety, and the drog moiety correspond to any one of conjugates 1-290 set forth in Table 21.

123, The conjugate composition of claim 101, having the configuration of formula XVI:
Lx-(XTEND-3xCL-(XTEN2)-(CL2)y
|
{XTEN®) XVI

wherein mmdependéatly for each oceunrrence;
3xCL j

a,. the trivalent cross-linker;
b. CLYis the first cross-linker conjugated to XTENI;
c. /1.2 is the second cross-linker conjugated to XTENZ;

x is an integer of 1 to about 10;

y ts an infeger of 1 to about 10 with the proviso that x + v is > 2;
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f. XTEN1 is the first XTEN;

g XTEN? is foe second XTEN; and
h. XTEN3 is the third XTEN wherein the XTEN is selected from the group consisting of

the sequences set forth in Table 2.

124, The conjugate composition of claim 123, further comprising
3, a single atom residue of a first payload conjugated to each first cross-linker of the first
XTEN wherein the reéiduc 1s selected from the group consisting of carbon, nitrogen, oxygen and
sulfur; and ‘
b. a single atom residue of a second payload conjugated to each second cr%inker of the

second XTEN wherein the residue is selected from the group consisting of carbén, nitrogen,

oxygen and sulfur,

125, The conjugate composition of claim 123, further comprising:

a. a first payload conjugated to each first cross-linker of the first XTEN selected from the
group consisting of the payloads set forth in Tables 6, 7, 18 and 21 /'And
b. a second payload conjugated to each second cross-linkc;/z)f the second XTEN sclected

from the group consisting of the payloads set forth in Tables #, 7, 18 and 21, wherein the payload
is the same or is different from the first payload. /

126,  The conjugate composition of claim 125, wher m/ the first payload is a targeting moiety

with specific binding affinity to a target, wherein thgAargeting moiety is selected from the group

consisting of the targeting moieties set forth in Tables 17-19 and 21, and the second payload is a
drug, which may be the same or may be di{far;/ﬁt and wherein the drug is selected from the group
consisting of the drugs set forth in Table 6, Tgble 18, and Table 21.

127, The conjugate composition of claim 126, wherein the targeting moiety is selected from
the group consisting of LHRH and fo]aée, and wherein the drug is-selected from the group
consisting of doxorubicin, paclitaxed, auristatin, monomethyl auristatin E (MMAE), monomethyl
. auristatin F, maytausine, dolastgfin, calicheamicin, vinca alkaloid, camptothecin, mitomycin C,

. epothilone, hTNF, 1i-12, boriézomib, ranpimase, pscudomonas exotoxin, SN-38, and
rachelmycin.

128.  The conjugate gomposition of claim 125, wherein the first payload is selected from the
group consisting of the drugs of Table 11 and the proteins of Table 12 énd the second payload is
different from thefirst payload and is selected from the group consisting of the drugs of Table 11
and the proteipé of Table 12,

129,  Thg/conjugate composition of claim 125, wherein the first payload and the second
payload gre identical and are selected from the group consisting of the drugs of Table 11 and the

proteis of Table 12,

The conjugate composition of claim 101, having the configuration of fornwla XVIL:
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(CL)x-(XTEN1}-3xCL-(XTENZ)
!

(XTEN3} Xvi
wherein indepeudcﬁﬂy for each occurrence;
a. 3xCL 1s the trivalent cross-linker; :
b. CL1 is the first cross-linker conjugated to XTEN1; /
c. x is an integer of | to about 10;
d. XTENI is the first XTEN wherein the XTEN is selected from the group cgnsisting of the
sequences set forth in Table 3;
c. XTEN2 is the sccond XTEN wherein the XTEN is selected from the'group consisting of

- the sequences set forth in Table 2; and
£ KXTEN3 15 the third XTEN wherein the XTEN is selected fro

the sequences set forth in Table 2.

| the group consisting of

131.  The conjugatc composition of claim 130, further comp?'si/ng a gingle atom residuc of a
first payload conjugated to each first cross-linker of the first X TEN wherein the residue is
selected from the group consisting of carbon, nitrogen, oxx/gen and sulfur.

132,  The conjugate composition of claim 130, furthef comprising a first payload conjugated
to each first cross-linker of the first XTEN selected ffom the group consisting of the payloads set
forth in Tables 6, 7, 18 and 21.

133, A composition comprising maltimeric/branched XTEN molecules, wherein a solution of
the composition has a viscosity that is less than a solution comprising a corresponding linear
XTEN having the same number of aming acids and the same molar concentration.

: ) . N s . , . . . .
134.  The composition of claim 133, wherein the XTEN molecules have a trimeric, tetrameric,

or pentameric configuration,
| 135, The composition of clain 133, wherein the XTEN molecules are sclected from the group
consisting of the sequences sét forth in Table 2 and Table 3.
136.  The composition &f any one of claims 133-135, wherein the viscosity of the solution is
reduced by at least 5, 6/ 7, 8, 9 or 10 cP in a solution containing 2100 mg/ml of the multimeric
XTEN compared tog4 solution containing 2100 mg/ml of the corresponding Ynear XTEN of

equal molar congéntration.

about 97%, or at least about 98%, or at least about 99%, or 100% sequence identity to a sequence

selegted from the group of sequences set forth in Table 52.
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138. A pharmaceutical composition, comprising the conjugate of any one of claims 85-87, 97-
99, 108-112, 118-122, 125-127, 129 or 132 and a pharmaceutically acceptable carrier.

135, The pharmaceutical composition of claim 138 for treatment of & condition selected from
the group of conditions set forth in Table 16.

140.  The pharmaceutical composition of claim 138 for use in a pharmaceutical regimen f
treatment of a subject, said regimen comprising the pharmaceutical composition.

141,  The pharmaceutical composition of claim 140, wherein the pharmaceutical regjfen

further comprises the step of determining the amount of pharmaceutical compositioryneeded to
achieve a beneficial effect in a subject having a condition selected from the groupy/of conditions
set forth in Table 16,
142, The pharmaceutical composition of claim 141, wherein the pharmageutical regimen for

successive doses to the subject at an effective amount, wherein the adinistration results io at

treating the subject comprises administering the pharmaceutical com;?ftion in two or more

least a 10%, or 20%, or 30%. or 40%, or 50%, or 60%, or 70%, or 0%, or 90% greater
improbemcnt of at least one, two, or three parameters associated with the condition compared to
an untreated subject. . /

143. A conjugate of any one of claims 85-87, 97-99, %—112, 118-122, 125-127, 129 or 132
for use n the preparation of a medicament for treatme { of a condition selected from the group of

conditions set forth in Table 16.

144. A method of selecting a combination of payloads linked to XTEN as a therapeutic agent,
the method comprising

a, providing a library of XTENs coz%’rising a plurality of XTEN sequences wherein cach
of said XTEN sequences is conjugated ;o"’at least a first payload and at least a second payload
which is different from the first pay]oé/d;

b. from said library, selecting an XTEN sequence as the therapeutic agent if it exhibits an
improved in vitro or in vivo papimeter as compared to that of (1) an XTEN sequence conjugated
to the first payload alone; apd.(2) an XTEN sequence conjugated to the sccond payload atone.
145, The method of cldim 144, wherein first payload and second payioad are therapeutically
effective for ameliorati £ a common disease.

146.  The methog' of claim 144, wherein the first drug and second drug are therapeutically
effective for treating different symptoms of a common disease.

147,  The mpfethod of claim 145 or claim 146, wherein the common discase is selected from
cancer, capCer supportive care, cardiovascular, central nervous system, endocrine disease,
gastroipfestinal, genitourinary, hematological, HIV infection, hormonal disease, inflammation,
autojfhmune disease, infectious disease, metabolic disease, musculoskeletal disease, nephrology

digorders, ophthalmologic discases, pain, and respiratory,

408




WO 2013/130683 PCTIUS2013/028116

148.  The method of claim 144, wherein the first payload and second payload mediate their
therapeutic effect via a common biological pathway, |
149.  The method of claim 144, wherein the first payload and second payload are different
drugs selected from the group consisting of the drugs set forth in Table 6, Table 18 and Table 2}/
150.  The method of claim 144, wherein the first payload and second payload are different

biclogically active proteins selected from the group consisting of the proteins set forth in Fable 7,
Table 18 and Table 21,

151.  The method of claim 144, wherein the first payload is a drug selected from the group
consisting of the drugs set forth in Table 6, Table 18 and Table 21 and the secong/payload is a

biologically active protein selected from the group consisting of the proteins st forth in Table 7,
Table 18 and Table 21.

152, An isolated polypeptide comprising an extended recombinant pplypeptide (XTEN) that
is linked to an affinity purification tag via a proteolytic cleavage site Having a sequence selected
from SASRSA or SASXSA where X is R or K.

153, A pelypeptide comprising an extended recmﬁbinant py&ypcptidc (XTEN) that is linked at
its N-terminus to a first affinity purification tag viaa prote.o){étic cleavage site having a sequence
selected from SASRSA or SASXSA where X is R or K,/-at{d at its C-terminus to a second affinity
purification tag via a proteolytic cleavage site having #'sequence selected from SASRSA or
SASXSA where X is R or K. '

154. A composition baving the structure set forth in FIG. 117.
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