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PEPTIDES AND THEIR USE IN THE 
TREATMENT OF SIKN 

SEQUENCE LISTING 

The instant application contains a Sequence Listing which 
has been submitted electronically in ASCII format and is 
hereby incorporated by reference in its entirety. Said ASCII 
copy, created on Jun. 4, 2015, is named SC 184U-US SL.txt 
and is 462,174 bytes in size. 

FIELD OF INVENTION 

The present invention relates generally to peptides, in 
particular peptides derived from the Growth Differentiation 
Factor 11 (GDF-11) protein and topical formulations con 
taining them, as well as associated methods for improving 
the health of skin and/or diminishing the dermatological 
signs of aging in human skin. 

BACKGROUND 

Growth factors are naturally occurring Substances, usually 
proteins, that act as signaling molecules between cells. Their 
primary function is promoting cell differentiation and matu 
ration. Growth factors play an important role in many 
functions, such as stimulating cell growth, proliferation, and 
wound healing. Many large classes, or Superfamilies, of 
related growth factors are known. 

Growth Differentiation Factor 11 (GDF-11) is a protein 
belonging to the transforming growth factor (TGF) Super 
family (e.g., TGF-B), which encompasses a group of struc 
turally-related proteins. Blood-derived GDF-11 was recently 
shown to be involved in reverting the aging phenotype in 
mice, including cardiac hypertrophy (see Loffredo et al., 
Cell, 2013, 153,828-839), age-related sarcopenia (see Sinha 
et al., Science, 2014, 344:649-52), and decreased cognitive 
functions (see Villeda et al., Nat. Med. 2014; 20:659-63). 
Due to the many important roles growth factors play in 
maintaining healthy tissues, there has been some interest in 
using them in dermatological formulations. There are, how 
ever, drawbacks associated with the use of growth factors in 
topical formulations. 

It is therefore an object of the invention to provide new 
peptides and derivatives thereof derived from GDF-11 and 
topical compositions containing them. It is also an object of 
the invention to provide methods for improving the health 
and/or appearance of skin, combatting signs of intrinsic and 
photoaging, and/or treating skin disorders. It is a further 
object of the invention to provide compositions and methods 
for treating, reversing, forestalling and/or ameliorating skin 
wrinkles and fine lines, tightening sagging skin, firming 
skin, and for treating hyperpigmentation and unwanted 
pigmentation with cosmetic compositions comprising effec 
tive amounts of a peptide of the invention. 

The foregoing discussion is presented Solely to provide a 
better understanding of the nature of the problems confront 
ing the art and should not be construed in any way as an 
admission as to prior art. 

SUMMARY OF THE INVENTION 

In accordance with the foregoing objectives and others, 
the present invention provides active agents comprising 
peptides and topical formulations. The active agents are 
believed to be useful for improving one or more signs of 
dermatological aging when topically applied to human 
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2 
integuments (skin, lips, nails, hair, etc.), particularly skin. 
They are also contemplated to be useful in treating a variety 
of dermatological disorders and improving the overall health 
of skin. The peptides of the invention are derived from 
human growth factor GDF-11. In some embodiments, the 
active agents of the invention are capable of increasing 
collagen and/or HA production within skin cells and there 
fore will have a beneficial effect on reducing the appearance 
of aging on skin (e.g., diminishing the appearance of 
wrinkles and/or fine lines, tightening sagging skin, thicken 
ing thinning skin, evening skin tone, treating hyperpigmen 
tation and unwanted pigmentation, etc.). 

Because using the full length growth factor protein, 
GDF-11, may present challenges including, for example, 
delivery obstacles and possibly undesired activity, smaller 
peptide sequences (e.g., 3-11 or 3 or 4 or 5 or 6 or 7 or 8 or 
9 or 10 or 11 amino acids) derived from the sequence of the 
full-length protein have been designed. These peptides, 
especially peptides similar or homologous to putative func 
tional regions of the protein, are contemplated to have 
biological activity, including antiaging benefits in skin. 
One aspect of the invention provides compositions for 

topical use comprising an active agent comprising one or 
more GDF-11-derived peptides or fragments or derivatives 
thereof (e.g., having from 3-11 consecutive amino acids 
from the GDF-11 sequence) including cyclic peptide frag 
ments of the invention in a physiologically acceptable 
carrier. The active agent may be present in the composition 
in an amount between about 0.000001% to about 10% (e.g., 
0.0001-1%) by weight of the composition. Peptides useful in 
the practice of the invention include, for example, those 
comprising 3 amino acids (SEQ ID NO: 2-375); 4 amino 
acids (SEQ ID NO: 376-767): 5 amino acids (SEQ ID 
NO:768-1161); 6 amino acids (SEQ ID NO: 1162-1556): 7 
amino acids (SEQID NO: 1557-1951); 8 amino acids (SEQ 
ID NO: 1952-2346); 9 amino acids (SEQ ID NO. 2347 
2741); 10 amino acids (SEQ ID NO: 2742-3136); 11 amino 
acids (SEQID NO:3137-3531) or even larger fragments of 
GDF-11. In another aspect, methods are provided for ame 
liorating and/or preventing signs of human skin photoaging 
and intrinsic aging (e.g., diminishing the appearance of 
wrinkles and/or fine lines, tightening sagging skin, thicken 
ing thinning skin, evening skin tone, treating hyperpigmen 
tation, etc.) comprising topically applying to the skin (e.g., 
skin of the face) a composition comprising, in a topically 
acceptable vehicle, one or more GDF-11-derived peptides of 
the invention. 

These and other aspects of the present invention will 
become apparent to those skilled in the art after a reading of 
the following detailed description of the invention, including 
the illustrative embodiments and examples. 

DETAILED DESCRIPTION 

Detailed embodiments of the present invention are dis 
closed herein; however, it is to be understood that the 
disclosed embodiments are merely illustrative of the inven 
tion that may be embodied in various forms. In addition, 
each of the examples given in connection with the various 
embodiments of the invention is intended to be illustrative, 
and not restrictive. Therefore, specific structural and func 
tional details disclosed herein are not to be interpreted as 
limiting, but merely as a representative basis for teaching 
one skilled in the art to variously employ the present 
invention. 

All percentages given herein refer to the weight percent 
ages of a particular component relative to the entire com 
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position, including the vehicle, unless otherwise indicated. It 
will be understood that the sum of all weight% of individual 
components within a composition will not exceed 100%. 

All terms used herein are intended to have their ordinary 
meaning unless otherwise provided. The phrases “physi 
ologically acceptable.” “topically acceptable,” and "derma 
tologically acceptable' are used interchangeably and are 
intended to mean that a particular component is generally 
regarded as safe and non-toxic for application to a human 
integument (e.g., skin) at the levels employed. The term 
“prevent, as used herein, includes delaying, slowing or 
forestalling the onset of or progression of a particular sign of 
skin aging. The phrase “individual in need thereof refers to 
a human that could benefit from improved dermal appear 
ance or health, including males or females. In some embodi 
ments, the individual in need thereof is a female. The term 
“skin' includes, without limitation, the lips, skin of the face, 
hands, arms, neck, Scalp, and chest. The term “thin' skin 
includes, but is not limited to, skin that is prematurely 
thinned, and may be diagnosed as such by a dermatologist. 
In some embodiments, the thin skin is skin of a female under 
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Peptides 
The peptides of the invention comprise, consist essen 

tially of, or consist of amino acid sequences derived from the 
Growth Differentiation Factor 11 (GDF-11) protein. Con 
sisting essentially of, as used herein, is intended to mean that 
additional amino acids may be present at either terminus 
provided they do not substantially impair the activity of the 
peptide. For example, in embodiments where a peptide 
“consists essentially of SEQ ID NOS 2-3531, any addi 
tional amino acids may be excluded from the peptide if their 
inclusion produces a measurable improvement (e.g., greater 
than 50% reduction) of the beneficial activity, including, 
without limitation, upregulation of pro-collagen, collagen, 
elastin, fibronectin, and/or hyaluronic acid. 

In one embodiment, the active agent comprises a peptide 
that comprises from 3-11 (e.g., 3, 4, 5, 6, 7, 8, 9, 10, or 11) 
consecutive amino acids derived from the sequence of 
Growth Differentiation Factor 11 (GDF-11) precursor 
Homo sapiens, NCBI Reference Sequence Accession No.: 
NP 005802.1, shown in Table 1 (SEQ ID NO: 1). 

TABLE 1. 

Sequence of GDF-11 Precursor Homo Sapiens 

1 mvila aplllg 

61 gopvcv Wrgh 

121 goalqpedfil 

181 Wvylrpvpirp 

24.1kgvlhswfro. 

301 gldcdehsse 

361 canprg Sagp 

the age of 60: 50: 40; and/or skin of a pre-menopausal, 
peri-menopausal or post-menopausal female. 
As used herein, the term “consisting essentially of is 

intended to limit the invention to the specified materials or 
steps and those that do not materially affect the basic and 
novel characteristics of the claimed invention, as understood 
from a reading of this specification. 
As used herein, a hydrocarbon, alkyl, alkenyl, alkynyl, 

aryl, aryl-alkyl, alkyl-aryl, heteroaryl, or combination of any 
of those will have from 1-30 carbon atoms, optionally 
substituted with O. N. S., unless otherwise specified. Any of 
the alkyl, alkenyl, and alkynyl groups disclosed herein, 
unless otherwise specified, may be straight-chained, 
branched, and/or cyclic. If the amount of an ingredient is not 
otherwise specified, it may be present in an amount from 
0.00001-90% by weight. 
The term "amino acid' is intended to include naturally 

occurring amino acids and non-proteinogenic amino acids as 
well as non-naturally occurring amino acids and includes 
any small molecule (MW<1,000 Daltons) having at least 
one carboxyl group and at least one primary or secondary 
amine group capable of forming peptide bonds. The term 
"peptide' is intended to include any molecule comprising at 
least two amino acids joined by a peptide bond and therefore 
includes di-peptides, tri-peptides, oligopeptides, and poly 
peptides having up to about 20 consecutive amino acid 
residues linked by peptide bonds. The term "peptide also 
embraces structures having one or more linkers, spacers, or 
terminal groups which are not amino acids. It also includes 
cyclic peptides 
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In some embodiments, the active agent comprises a 
peptide which comprises, consists essentially of, or consists 
of any one or more of the 3-meramino acid sequences (SEQ 
ID NO: 2-375) listed below in Table 2. 

TABLE 2 

SEQ ID 2 MWL 

SEQ ID 3 WLA 

SEQ ID 4 LAA 

SEO ID 5 AAP 

SEQ ID 6 APL 

SEO ID 7 PLL 

SEQ ID 8 LLL 

SEQ ID 9 LIG 

SEQ ID 10 LGF 

SEQ ID 11 GFL 

SEQ ID 12 FIL 

SEQ ID 13 LLA 

SEQ ID 14 LAL 
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13 
TABLE 2 - continued 

335 NPR 

336 RGS 

337 GSA 

338 SAG 

339 AGP 

34 O GPC 

341 PCC 

342 CCT 

343 CTP 

344 TPT 

345 PTK 

346 TKM 

347 KMS 

348 MSP 

349 SPI 

350 PIN 

351 INM 

352 NML 

353 MLY 

3.54 LYF 

355 YFN 

356 FND 

357 NDK 

358 DKO 

359 KQQ 

360 QII 

361 IIY 

362 IYG 

363 YGK 

364 GKI 

365 KIP 

366 IPG 

367 PGM 

368 GMTV 

369 MVV 

37 O WWD 

3.71 WDR 

372 DRC 

373 RCG 
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SEQ 

TABLE 

ID 374 

ID 375 

14 
2- Continued 

CGC 

GCS 

In some embodiments, the active agent comprises a 
peptide which comprises, consists essentially of, or consists 
of any one or more of the 4-meramino acid sequences (SEQ 
ID NO: 376-767) listed below in Table 3. 

TABLE 3 

SEO ID 376 MWLA 

SEO ID 377 WIAA 

SEO ID 378 LAAP 

SEO ID 379 AAPL 

SEQ ID 38O APLL 

SEQ ID 381 PILL 

SEQ ID 382 (LLG 

SEQ ID 383 LGF 

SEQ ID 384 LGFL 

SEO ID 385 GFIL 

SEQ ID 386 FILL 

SEO ID 387 LLA 

SEQ ID 388 (LAL 

SEQ ID 389 ALE 

SEQ ID 390 ALEL 

SEQ ID 391 ELR 

SEQ ID 392 ELRP 

SEQ ID 393 RPR 

SEQ ID 394 RPRG 

SEO ID 395 PRGE 

SEQ ID 396 RGEA. 

SEO ID 397 GEAA 

SEQ ID 398 EAAE 

SEO ID 399 AAEG 

SEQ ID 4 OO AEGP 

SEQ ID 4O1 EGPA. 

SEQ ID 4 O2 GPAA 

SEQ ID 403 PAAA 

SEQ ID 404 AAAA 

SEQ ID 405 AAAG 

SEQ ID 4O6 AAGW 

SEO ID 4O7 AGWG 

SEQ ID 408 GWGG 
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TABLE 3 - continued In some embodiments, the active agent comprises a 
peptide which comprises, consists essentially of, or consists 
of any one or more of the 5-meramino acid sequences (SEQ 

SEO ID 729 GSAG 
ID NO: 768-1161) listed below in Table 4. 

SEO ID 73 O SAGP 5 
TABLE 4 

SEO ID 731 AGPC 
SEO ID 768 MWLAA 

SEO ID 732 GPCC 
SEO ID 769 WLAAP 

SEO ID 733 PCCT 10 
SEO ID 770 LAAPL 

SEO ID 734 CCTP 
SEO ID 771 AAPLL 

SEO ID 735 CTPT 
SEO ID 772 APILL 

SEO ID 736 TPTK 15 
SEO ID 773 PLLIG 

SEO ID 737 PTKM 
SEO ID 774 LIGF 

SEO ID 738 TKMS 
SEO ID 775 LGFL 

SEO ID 739 KMSP 2O 
SEO ID 776 GFIL 

SEO ID 74 O MSPI 
SEQ ID 777 GFILL 

SEQ ID 741 SPIN 
SEO ID 778 FILLA 

SEQ ID 742 PINM 
25 SEO ID 779 LLAL 

SEO ID 743 INML 
SEO ID 78O LALE 

SEQ ID 744 NMLY 
SEO ID 781 ALEL 

SEO ID 745 MLYF 
30 SEO ID 782 ALELR 

SEQ ID 746 LYFN 
SEQ ID 783 ELRP 

SEO ID 747 YEND 
SEO ID 784 ELRPR 

SEO ID 748 FNDK 
35 SEO ID 785 RPRG 

SEO ID 749 NDKQ 
SEO ID 786 RPRGE 

SEO ID 750 DKQQ 
SEO ID 787 PRGEA. 

SEO ID 751 KQQI 
40 SEO ID 788 RGEAA 

SEO ID 752 QQII 
SEO ID 789 GEAAE 

SEO ID 753 QIIY 
SEO ID 790 EAAEG 

SEO ID 754 IIYG 
SEO ID 791 AAEGP 

SEO ID 755 IYGK 45 
SEO ID 792 AEGPA. 

SEO ID 756 YGKI 
SEO ID 793 EGPAA 

SEO ID 757 GKIP 
SEO ID 794 GPAAA 

SEO ID 758 KIPG 50 
SEO ID 795 PAAAA 

SEO ID 759 IPGM 
SEO ID 796 AAAAA 

SEO ID 76 O PGMW 
SEO ID 797 AAAAG 

SEQ ID 761 GMVW 55 
SEO ID 798 AAAGW 

SEQ ID 762 MVVD 
SEO ID 799 AAGWG 

SEO ID 763 WWDR 
SEQ ID 8 OO AGWGG 

SEQ ID 764 WDRC 60 SEQ ID 8O1 GWGGE 

SEO ID 765 DRCG SEQ ID 8O2 WGGER 

SEO ID 766 RCGC SEQ ID 8O3 GGERS 

SEO ID 767 CGCS 65 SEQ ID 804 GERSS 
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TABLE 5- continued 

SEQ ID 1522 
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ID 
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ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

1523 

1524 

1525 

1526 

1527 

1528 

1529 

1530 

1531 

1532 

1533 

1534 

1535 

1536 

1537 

1538 

1539 

1540 

1541 

1542 

1543 

1544 

1545 

1546 

1547 

1548 

1549 

1550 

1551 

1552 

1553 

1554 

1555 

1556 

AGPCCT 

GPCCTP 

pcCTPT 

CCTPTK 

CTPTKM 

TPTKMS 

PTKMSP 

TKMSPI 

KMSPIN 

MSPINM 

SPINML 

PINMLY 

INMLYF 

MLYFND 

LYFNDK 

YFNDKO 

IYGKIP 

YGKIPG 

GKIPGM 

KIPGMW 

IPGMWW 

PGMWWD 

GMWWDR 

MVVDRC 

WWDRCG 

WDRCGC 

DRCGCS 
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In Some embodiments, the active agent comprises a 
peptide which comprises, consists essentially of, or consists 65 
of any one or more of the 7-meramino acid sequences (SEQ 
ID NO: 1557-1951) listed below in Table 6. 

SEQ ID 1557 

SEQ ID 1558 

SEQ ID 1559 

SEQ ID 1560 

SEQ ID 1561 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

SEQ 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 
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ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

15 62 

1563 

1564 

1565 

1566 

1567 

1568 

1569 

157O 

1571 

1572 

1573 

1574 

1575 

1576 

1577 

1578 

1579 

158O 

1581 

1582 

1583 

1584 

1585 

1586 

1587 

1588 

1589 

1590 

1591 

1592 

1593 

1594 

1595 

1596 

44 
TABL 

MVLAAPL 

WLAAPLL 

LAAPL.L.L 

AAPLLLG 

APLLLGF 

PLLLGFL 

LLLGFL.L 

LGFLLLA 

GFLLLAL 

FLLLALE 

LLLALEL 

LLALELR 

LALELRP 

ALELRPR 

LELRPRG 

ELRPRGE 

LRPRGEA 

RPRGEAA 

PRGEAAE 

RGEAAEG 

GEAAEGP 

EAAEGPA 

AAEGPAA 

AEGPAAA 

EGPAAAA 

GPAAAAA 

PAAAAAA 

AAAAAAA 

AAAAAAG 

AAAAAGW 

AAAAGVG 

AAAGWGG 

AAGWGGE 

AGWGGER 

GWGGERS 

WGGERSS 

GGERSSR 

GERSSRP 

ERSSRPA 
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TABLE 6-continued 

ID 

ID 

ID 

ID 
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ID 
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ID 
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ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 
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ID 
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ID 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

SAGPCCT 

AGPCCTP 

GPCCTPT 

PCCTPTK 

CCTPTKM 

CTPTKMS 

TPTKMSP 

PTKMSPI 

TKMSPIN 

KMSPINM 

MSPINML 

SPINMLY 

PINMLYF 

INMLYFN 

NMLYFND 

MLYFNDK 

NDKQQII 

IIYGKIP 

IYGKIPG 

YGKIPGM 

GKIPGMW 

KIPGMWW 

IPGMVVD 

PGMWWDR 

GMVVDRC 

WWDRCGC 

WDRCGCS 
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In Some embodiments, the active agent comprises a 
peptide which comprises, consists essentially of, or consists 65 
of any one or more of the 8-meramino acid sequences (SEQ 
ID NO: 1952-2346) listed below in Table 7. 
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1961 

1962 

1963 
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1965 

1966 

1967 

1968 
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1970 
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TABL 

MVLAAPLL 

WLAAPLLL 

LAAPLLLG 

AAPLLLGF 

APLLLGFL 

PLLLGFL.L 

LLGFLLLA 

LGFLLLAL 

GFLLLALE 

FLLLALEL 

LLLALELR 

LLALELRP 

LALELRPR 

ALELRPRG 

LELRPRGE 

ELRPRGEA 

LRPRGEAA 

RPRGEAAE 

PRGEAAEG 

RGEAAEGP 

GEAAEGPA 

EAAEGPAA 

AAEGPAAA 

AEGPAAAA 

EGPAAAAA 

GPAAAAAA 

PAAAAAAA 

AAAAAAAA 

AAAAAAAG 

AAAAAAGV 

AAAAAGWG 

AAAAGWGG 

AAAGWGGE 

AAGWGGER 

AGWGGERS 

GWGGERSS 

WGGERSSR 

GGERSSRP 

GERSSRPA 
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TABLE 1 O - continued 

SEO ID 3497 NPRGSAGPCCT 

SEQ ID 3498 PRGSAGPCCTP 

SEQ ID 3499 RGSAGPCCTPT 

SEQ ID 35OO GSAGPCCTPTK 

SEQ ID 35O1 SAGPCCTPTKM 

SEQ ID 35O2 AGPCCTPTKMS 

SEQ ID 3503 GPCCTPTKMSP 

SEQ ID 3504 PCCTPTKMSPI 

SEO ID 3505 CCTPTKMSPIN 

SEQ ID 35 06 CTPTKMSPINM 

SEO ID 3507 TPTKMSPINML 

SEQ ID 3508 PTKMSPINMLY 

SEO ID 3509 TKMSPINMLYE 

SEQ ID 3510 KMSPINMLYFN 

SEQ ID 3511 MSPINMLY.FIND 

SEQ ID 3512 SPINMLY.FINDK 

SEQ ID 3513 PINMLYFNDKO 

SEQ ID 3514 INMLYFNDKOO 

SEO ID 3515 NMLYFNDKOOI 

SEQ ID 3516 MLYFNDKOOII 

SEO ID 3517 LYFNDKOOIIY 

SEQ ID 3518 YFNDKOOIIYG 

SEQ ID 3519 FNDKOOIIYGK 

SEQ ID 3520 NDKQQIIYGKI 

SEQ ID 3521 DKOOIIYGKIP 

SEQ ID 3522 KQQIIYGKIPG 

SEQ ID 3523 QQIIYGKIPGM 

SEQ ID 3524 OIIYGKIPGMV 

SEO ID 3525 IIYGKIPGMVW 

SEQ ID 3526 IYGKIPGMVVD 

SEO ID 3527 YGKIPGMWWDR 

SEQ ID 3528 GKIPGMWWDRC 

SEQ ID 3529 KIPGMWWDRCG 

SEQ ID 3530 IPGMVVDRCGC 

SEQ ID 3531 PGMWWDRCGCS 

One aspect of the invention provides an active agent 
comprising a peptide comprising an amino acid sequence 
derived from GDF-11 having the following sequence: 

(SEQ ID NO: 
(Ala-Ala-Ala-Gly-Wal- Gly) . 

1193) 
AAAGWG 
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Another aspect of the invention provides an active agent 

comprising a peptide comprising an amino acid sequence 
derived from GDF-11 having the following sequence: 

(SEQ ID NO: 
AEGPAAA (Ala-Glu-Gly-Pro-Ala-Ala-Ala) 

1581) 

Yet another aspect of the invention provides an active 
agent comprising a peptide comprising an amino acid 
sequence derived from GDF-11 having the following 
Sequence: 

(SEQ ID NO: 
(Thr-Gly-Glu-Gly 

3338) 
TGEGTAGGGGG 

Thir-Ala-Gly-Gly-Gly-Gly-Gly) . 

In some embodiments, the peptides may comprise one, 
two, three or more conservative Substitutions of amino acids. 
As used herein, a “conservative substitution' is one in which 
Substitution of one amino acid for another does not impair 
the function of the peptide, including Substitution of an 
amino acid having a side chain of a certain nature (e.g., 
acidic, basic, aromatic, aliphatic uncharged, non-polar 
uncharged, hydrophilic uncharged) by another amino acid 
having a side chain of the same nature. Examples of con 
servative substitutions are shown below in Table 11. 

TABLE 11 

Conservative Substitutions 

Acidic Residues Asp (D) and Glu (E) 
Basic Residues Lys (K), Arg (R), and His (H) 
Hydrophilic Uncharged Residues Ser (S), Thr (T), ASn (N), and Glin (Q) 
Aliphatic Uncharged Residues Gly (G), Ala (A), Val (V), Leu (L), and 

Ile (I) 
Cys (C), Met (M), and Pro (P) 
Phe (F), Tyr (Y), and Trp (W) 

Non-polar Uncharged Residues 
Aromatic Residues 

In some embodiments, the peptides may comprise one, 
two, three or more (e.g., one, two, three, etc.) non-natural 
and/or non-proteinogenic amino acids Substituted or in place 
a comparable number of amino acids in SEQ ID NOS. 
2-3531. In some embodiments, the peptides of the invention 
may comprise modified variants of SEQ ID NOS 2-3531 
wherein at least one of the amino acids is replaced by the 
“D’ (dextrorotary) analogue of the natural “L” optical 
isomer found in SEQ ID Nos 2-3531. In another embodi 
ment, at least one (e.g., one, two, three, etc.) of the amino 
acids found in SEQ ID Nos. 2-2531 are replaced with a 
non-naturally occurring and/or non-proteogenic amino acid 
according to Formulas (III) or (IV) as detailed below. 

In one embodiment, the peptide sequence will comprise at 
least three consecutive alanine residues. In one embodiment, 
the peptide sequence will comprise at least three consecutive 
glycine residues. 
The peptides of the invention can be modified to improve 

the lipophilicity, stability, or to enhance penetration through 
the stratum corneum. In some embodiments, the peptides are 
modified with a fatty acid chain (e.g., C.), such as 
palmitoyl. In some embodiments, at least one of the nitrogen 
atoms in the amide bonds between adjacentamino acids may 
be methylated to improve metabolic stability. The peptides 
may also be phosphorylated, for example by forming one or 
more phosphoserine, phosphothreonine and/or phosphoty 
rosine residues. 
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In some embodiments, the modified peptides will have the 
structure according to Formula (I): 

R-2-R2 (I) 

where S2 represents a peptide of the invention (e.g., com 
prising any of SEQID 2-3531) and R and R are indepen 
dently either absent or are selected from hydrogen or C. 
(C- or C-12 or C2-s or Cis-22) hydrocarbons, optionally 
substituted with a group X or with 1-20 (or 1-10 or 1-6 or 
1-3) heteroatoms selected from halogen (e.g., fluorine), 
oxygen, nitrogen, phosphorous, Sulfur, silicon and combi 
nations thereof (more typically, oxygen and nitrogen). In 
Some embodiments, one of R and R is a C2 hydrocarbon. 
In some embodiments, only one of R and R is a C 
hydrocarbon. In some embodiments, one of R and R is a 
C. hydrocarbon selected from the group consisting of 
alkyl, alkenyl, alkynyl, aryl, alkyl-aryl (e.g., benzyl), and 
aryl-alkyl optionally substituted with halogen (e.g., fluo 
rine), oxygen, nitrogen, phosphorous, Sulfur, and combina 
tions thereof, in various embodiments comprising heteroa 
toms selected from halogen (e.g., fluorine), oxygen, 
nitrogen, phosphorous, Sulfur, and combinations thereof, in 
various embodiments comprising from 1-10 or 1-6 or 1-3 
heteroatoms. In some embodiments, R and/or R may 
comprise a group of the form R—(C=O)—, where R is a 
C-2s hydrocarbon as described above. In one embodiment, 
R and/or R may comprise an acyl group, for example, one 
having the form CH (CH)n-(C=O)— where “n” is an 
integer from 0-25 (e.g., Zero or from 7-17). In one embodi 
ment, R and/or R may comprise an acetyl group of the 
form CH (C=O)—. In one embodiment, R and/or R 
may comprise a palmitoyl group of the form CH 
(CH) (C=O)—. R and/or R may be attached to a 
nitrogen atom on the peptide so thereby form an amide bond 
of the form S2-NH (C=O) R, formed, for example, 
through the reaction of an acid of the form R—(C=O)—OH 
(or activated derivative of the acid) with a nitrogen atom on 
the N-terminal amino group of the peptide or a nitrogen 
atom on a side chain (e.g., lysine) of the peptide. In some 
embodiments, R and/or R may be attached to the peptide 
through an amide bond of the form C2-(C=O) NH R. 
formed, for example, by reaction of an amine of the form 
R NH with the carboxyl terminus of the peptide or on a 
carboxyl-containing side chain (e.g., aspartic acid or gluta 
mic acid). In some embodiments, R and/or R may be 
attached to the peptide through an ester bond of the form 
S2-(C=O)—O R, formed, for example, through the reac 
tion of an alcohol of the form R—OH with the carboxyl 
terminus of the peptide or carboxyl side chain (e.g., aspartic 
acid or glutamic acid). In some embodiments, R and/or R 
may be attached to the peptide through an ester bond of the 
form C2-O-(C=O) R, formed, for example, by the reac 
tion of an acid of the form R—(C=O) OH with a hydroxyl 
group on an amino acid side chain (e.g., serine or threonine). 
In any case where an acid is reacted, the acid may first be 
activated according to conventional practice by first con 
verting it to an anhydride, acid halide, or activated ester, 
Such as an N-hydroxysuccinimide ester, etc. It is also 
contemplated that R and/or R may be attached to the 
peptide through thioester bonds of the form S2-S (C=O)— 
R, thioether bonds of the form S2-S-R, ether bonds of the 
form 2-O-R, and amines of the form of the form S2-NRY - 
R, to name but a few non-limiting examples. In various 
embodiments, R may be branched (e.g., ethylhexyl), cyclic, 
or straight chained. R and RY may be, without limitation 
methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, 
nonyl, decyl, undecyl, dodecyl, or Cs, or C14, or C1s, or 
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C16. Or C17, or C1s, or C19, or C20, or C21, or C22, or C2s. 
or C, or Cs, or C alkyl, akenyl, or akynyl, etc., optionally 
substituted with a group X or heteroatoms selected from 
halogen (e.g., fluorine), oxygen, nitrogen, phosphorous, 
Sulfur, silicon, and combinations thereof, in various embodi 
ments comprising from 1-10 or 1-6 or 1-3 heteroatoms. Any 
of the groups R. R. R. and RY may be further substituted 
with from 1-3 groups X where X is selected independently 
at each occurrence from hydrogen, —F; —Cl; —Br. —I: 
OH, OR*; NH; NHR*; N(R*): N(R*)"; 
N(R*) OH: N(->O)(R*): O N(R*): N(R*) 

O R*; N(R*) N(R*); C–N R*; N=C(R*): 
C=N N(R*): C(-NR*) N(R*): - SH: SR*; 

—N R*; —N(CH); —Si(R*): —CF; —O CF; 
- PR*: O P(=O)(OR*): P(=O)(OR*), C-C, 
perfluoroalkyl; an aliphatic C-Cs hydrocarbon radical; a 
C-Cs aromatic hydrocarbon radical; or a C-C heteroaryl 
radical. R* is a Co hydrocarbon, such as methyl, ethyl, 
propyl, butyl, pentyl, hexyl, benzyl, phenyl, etc. Any two of 
R. R*, R. R., and R may together form a 3-8 membered, 
optionally heterocyclic ring. 

In some embodiments, R or R is attached covalently to 
the terminal carboxyl group. In some embodiments, R 
and/or R2 is attached to the terminal amino group. In some 
embodiments, R and/or R is attached to a side chain having 
a nitrogen, oxygen, or Sulfur atom. 

In some embodiments, R and/or R promotes adhesion to 
or penetration of an integument. In some embodiments, R 
and/or R comprise biotin, a beta-keto ester, or a polyargi 
nine sequence (e.g., having 3-15 arginines). 
The peptide can be pegylated to enhance water-solubility. 

In some embodiments, R and/or R have the form 
—(OCH2CH)y-Z or —(CH2CH2O)y-Z, where “y” is an 
integer from 1-20 (or from 1-10 or from 1-6 or from 1-3) and 
Z is H. R. X, or R. X., where R and Ra are indepen 
dently branched, straight chained, or cyclic C. hydrocar 
bons (e.g., methyl, ethyl, propyl, methylene. —(CH2)— 
(n=1-6), etc.). In some embodiments, R and/or R comprise 
mini-PEG (i.e., 11-amino-3,6,9-trioxaundecanoic acid). 
The peptides S2 of the invention can be modified to 

improve stability or function by incorporating one or more 
additional amino acids to either or both ends of SEQID NO: 
2-3531 according to Formula (II): 

J-d-l (II) 

whered represents a peptide of the invention (e.g., a peptide 
comprising any of SEQID NO: 2-3531) and I and I are 
independently either absent or are selected from hydrogen, 
an amino acid, a non-natural amino acid, a non-proteino 
genic amino acid, a di- or tri-peptide, or combinations 
thereof. Suitable amino acids include without limitation, 
Alanine, Cysteine, Aspartic acid, Glutamic acid, Phenylala 
nine, Glycine. Histidine, Isoleucine, Lysine, Leucine, 
Methionine, Asparagine, Pyrrolysine, Proline, Glutamine, 
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Arginine, Serine, Threonine, Selenocysteine, Valine, Tryp 
tophan, and Tyrosine. Each of the foregoing (except glycine) 
may be in the “L” or "D' optical isomeric configurations. 
The non-natural amino acid or non-proteinogenic amino 
acids may be, for example, a dextrorotary “D' optical 
isomer of a naturally occurring L-amino acid. The non 
natural amino acid or non-proteinogenic amino acids may, 
for example, have the structure of formula (III) or (IV): 

(III) 

HN-CH-C-OH Or, 

(IV) 
O 

HN-L-C-OH 

where X is selected from X1, C-2 (Cl- or C-12 or C2-1s 
or Cs) hydrocarbons, optionally substituted with a group 
X or with from 1-20 (or 1-10 or 1-6 or 1-3) heteroatoms 
selected from halogen (e.g., fluorine, chlorine, bromine, 
iodine), oxygen, nitrogen, phosphorous, Sulfur, silicon and 
combinations thereof. In some embodiments, X is ethyl, 
propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl. 
undecyl, dodecyl. In some embodiments, X is C-2 or C. 
alkyl, akenyl, akynyl, aryl, aryl-alkyl, alkyl-aryl, alkyl-aryl 
alkyl, heteroaryl, alkyl-heteroaryl, heteroaryl-alkyl, alkyl 
heteroaryl-alkyl, etc., optionally substituted with X, or with 
1-20 (or 1-10 or 1-6 or 1-3) heteroatoms selected from 
halogen (e.g., fluorine), oxygen, nitrogen, phosphorous, 
Sulfur, and combinations thereof. In some embodiments, X 
comprises a fused ring system having two, three, or more 5 
or 6-membered rings. L is a hydrocarbon spacer comprising 
from 1-20 carbon atoms and optionally substituted with a 
group X or from 1-20 (or 1-10 or 1-6 or 1-3) heteroatoms 
selected from halogen (e.g., fluorine, chlorine, bromine, 
iodine), oxygen, nitrogen, phosphorous, Sulfur, silicon and 
combinations thereof. In some embodiments, L will have 
the form —(CH)p- where “p' is an integer from 1-20 or 
from 1-10 or from 1-6. In some embodiments, L will 
comprise from 1-6 oxo or oxa groups. In one embodiment, 
the amino acid of formula (IV) is aminoethanoic acid, 
aminopropionic acid, aminobutyric acid, aminovaleric acid, 
aminocaproic acid, aminoenanthic acid, aminocaprylic acid, 
amino pelargonicacid, or aminocapric acid. In one embodi 
ment, I and/or I comprises lysyl-aminovaleric acid or 
aminovaleric acid-lysyl. In some embodiments either termi 
nus may be functionalized with an amino acid of the form 
H.N. (CH), CO.H where "q" is an integer from 1-10, 
including amino Valeric acid. In some embodiments, a 
lysine-amino Valeric acid group is added at either terminus 
through a peptide bond. In some embodiments, I and/or I. 
comprise oligomers having 2-16 or 2-8 or 2-6 or 2-4 amino 
acids, for example, naturally occurring amino acids. The 
peptides can also be cyclized. 
The peptides of formula (II) may further be modified 

according to formula (I) such that they have the form of 
formula (V): 

R-I-D-I-R2 (V) 

wherein, any of R. R., I, and I may be absent but are 
otherwise defined as above. 

Peptides of the invention may have one or more additional 
amino acids joined to the amino and/or carboxy terminus via 
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peptide bonds. For example, polyarginine (n=2-15) may be 
beneficially used to enhance penetration of the peptide into 
skin. In some embodiments, the peptides will comprise a 
hydrocarbon chain on the amino and/or carboxyl terminus, 
including, without limitation, C-2 or C-1s or C12-1s ali 
phatic hydrocarbons, which may be straight chained or 
branched or cyclic. In some embodiments, the peptides 
include the reaction product of a peptide with a fatty acid or 
fatty alcohol. A fatty acid or alcohol, as used herein, contains 
6-26 carbon atoms. For example, the N-terminus may be 
reacted with a C-2 fatty acid (e.g., palmitic acid) to forman 
amide bond. The carboxyl terminus may be reacted with a 
C fatty alcohol (e.g., cetyl alcohol) to form an ester. 
These fatty derivatives may improve the lipophilicity of the 
peptide. 

Topically acceptable salts and prodrugs (collectively 
"derivatives') of the peptides of the invention are also 
suitable. Salts will typically be acid addition salts formed by 
the reaction of the peptide with an inorganic or an organic 
acid. Inorganic acids include mineral acids such as HCl and 
HSO, and the like. Organic acids include citric, benzoic, 
tartaric, malic, maleic, Succinic, acetic, and propionic acid. 
The peptides may exist in Zwitterionic form. Prodrugs 
include any esters or amides that hydrolyze in vivo to yield 
the peptide. Examples of Suitable prodrugs can be found in 
the book entitled “Prodrugs and Targeted Delivery: Towards 
Better ADME Properties.” Volume 47 (2011), published by 
WILEY-VCH Verlag & Co, which is herein incorporated by 
reference in its entirety. In one embodiment, the prodrug is 
formed by reacting the peptide with glyoxylic acid to 
produce peptidyl-O-hydroxylglycine derivatives having 
improved stability. In other embodiment the prodrugs may 
include terminal N-acetyl derivatives, side chain N-acetyl 
derivatives, N-hydroxy methylation or N-phthalidation of its 
N-terminus and/or side chain. 

It is within the skill in the art to prepare peptides using, 
for example, conventional protection and activation chem 
istry. Typically, the amino functionality of a first amino acid 
is protected with a removable amino protecting group and 
the carboxyl functionality of a second amino acid is pro 
tected with a removable carboxyl protecting group. Suitable 
amine protecting groups include, without limitation, ben 
Zoyloxycarbonyl (Cbz), tert-butoxycarbonyl (t-Boc), and 
9-flourenylmethloxycarbonyl (FMOC). The carboxyl group 
may be protected by forming an acid or base labile ester Such 
as a methyl, ethyl, benzyl, or trimethylsilyl esters. After 
protection, the first and second amino acids are reacted in a 
suitable solvent such as water or DMF in the presence of an 
in situ activating agent such as N,N'-dicyclohexylcarbodi 
imide (DCCI), diisopropylcarbodiimide (DIPCDI), or 
1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide (EDCI) to 
effect peptide bond formation. Reactive moieties on the side 
chains of either amino acid are protected with protecting 
groups such as tert-butyl or benzyl for OH and SH; methyl, 
ethyl, tert-butyl or benzyl for carboxyl groups, and 2.2.5.7. 
8-pentamethylchroman-6-sulphonyl for the 
NHC(NH)—NH functionality of Arg. Following the cou 
pling reaction, selective deprotection of the amino group of 
the first amino acid is accomplished by acid hydrolysis 
under conditions that do not remove the carboxyl protecting 
group of the second amino acid. The procedure is repeated 
with additional amino protected amino acids. Solid phase 
synthesis, such as the well-known Merrifield method, is 
especially useful for synthesizing the peptides of the inven 
tion. Lysine-amino Valeric acid (K-ava) derivatives are 
described in U.S. Pat. No. 8,551,956, the disclosure of which 
is hereby incorporated by reference. 
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Topical Compositions 
The compositions according to the invention may be 

formulated in a variety of forms for topical application and 
will typically comprise from about 0.000001% by weight to 
about 20% by weight of the peptide. More typically, the 
peptide will comprise from about 0.00001% by weight to 
about 10% by weight, and more preferably from about 
0.00001% by weight to about 5% by weight of the compo 
sition. In one embodiment, the active peptide or a fragment 
or derivative thereof will comprise from about 0.001% by 
weight to about 1% by weight or from about 0.001% by 
weight or to about 0.1% by weight of the composition. The 
compositions may comprise an effective amount of the 
peptide, by which is meant an amount Sufficient to stimulate 
production of collagen in the skin. In other embodiments, 
the amount of peptide or derivative thereof will be sufficient 
to diminish the appearance of dermatological signs of aging 
in a given area of skin when topically applied thereto daily 
for a period of at least eight weeks. 
The peptides of the invention (e.g., comprising any of 

SEQ ID NOS: 2-3531) are provided in physiologically 
acceptable vehicles or carriers. The vehicle may be either 
hydrophobic or hydrophilic. Suitable, hydrophobic carriers 
include, for example, waxy non-ionic Substances commonly 
used in cosmetics, such as esters and ethers of fatty alcohols 
and of fatty acids, with carbon chain length from C to C, 
typically from Cs to Cs, or from C to Cs. 

Examples of fatty hydrophobic carriers include isopropyl 
myristate, isopropyl palmitate, octyl palmitate, isopropyl 
lanolate, acetylated lanolin alcohol, the benzoate of C-Cls 
alcohols, cetearyl octanoate, cetyl palmitate, myristyl 
myristate, myristyl lactate, cetyl acetate, propylene glycol 
dicaprylate/caprate, decyl oleate, acetylated lanolin, Stearyl 
heptanoate, diisostearyl malate, octyl hydroxyStearate, octyl 
hydroxy Stearate, isopropyl isostearate, and the like. 

Suitable hydrophilic carriers may comprise, for example, 
water, lower alcohols (C) such as ethanol, mixtures of 
ethanol and water, glycols, and alkoxylated glycols com 
monly used in cosmetics, including ethylene glycol, dieth 
ylene glycol, triethylene glycol, propylene glycol, dipropyl 
ene glycol, and the like. 
The topically acceptable vehicle may be in the form of an 

emulsion. Non-limiting examples of Suitable emulsions 
include water-in-oil emulsions, oil-in-water emulsions, sili 
cone-in-water emulsions, water-in-silicone emulsions, wax 
in-water emulsions, water-oil-water triple emulsions or the 
like having the appearance of a cream, gel or microemul 
sions. As used herein, the term “oil includes silicone oils 
unless otherwise indicated. The emulsion may include an 
emulsifier, such as a nonionic, anionic or amphoteric Sur 
factant, or a gellant, typically in an amount from about 
0.001% to about 5% by weight. 
The topically acceptable vehicle may include water, veg 

etable oils; mineral oils; ester oils; ethers such as dicapryl 
ether and dimethyl isosorbide: alcohols such as ethanol and 
isopropanol; fatty alcohols such as cetyl alcohol, cetearyl 
alcohol, stearyl alcohol and behenyl alcohol; isoparaffins 
Such as isooctane, isododecane (IDD) and isohexadecane; 
silicone oils such as cyclomethicone, dimethicone, dimethi 
cone cross-polymer, polysiloxanes and their derivatives, 
including PDMS, dimethicone copolyol, dimethiconols, and 
amodimethiconols; hydrocarbon oils such as mineral oil, 
petrolatum, isoeicosane and polyolefins, e.g., (hydroge 
nated) polyisobutene; polyols such as propylene glycol, 
glycerin, butylene glycol, pentylene glycol, hexylene glycol, 
caprylyl glycol, waxes such as beeswax, carnauba, oZoker 
ite, microcrystalline wax, polyethylene wax, and botanical 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

100 
waxes; or any combinations or mixtures of the foregoing. 
Aqueous vehicles may include one or more solvents mis 
cible with water, including lower alcohols, such as ethanol, 
isopropanol, and the like. The vehicle may comprise from 
about 50% to about 99% by weight of the composition. In 
Some embodiments, the compositions are anhydrous. 

In one embodiment of the invention, the compositions 
may include one or more additional skin actives, including 
but not limited to, retinoids, botanicals, keratolytic agents, 
descuamating agents, keratinocyte proliferation enhancers, 
collagenase inhibitors, elastase inhibitors, depigmenting 
agents, anti-inflammatory agents, steroids, anti-acne agents, 
antioxidants, and advanced glycation end-product (AGE) 
inhibitors, to name but a few. The amounts of these various 
ingredients are those conventionally used in the cosmetic 
field to achieve their intended purpose, and range individu 
ally or collectively typically from about 0.001 wt % to about 
20 wt % by weight of the composition. The nature of these 
ingredients and their amounts must be compatible with the 
production and function of the compositions of the disclo 
SUC. 

Exemplary anti-aging components include, without limi 
tation, botanicals (e.g., Butea frondosa extract, Tiliacora 
triandra extract, Portulaca oleracea, Melicope elleryana, 
etc.); phytol; phytonic acid; retinoids; hydroxy acids (in 
cluding alpha-hydroxy acids and beta-hydroxy acids), Sali 
cylic acid and alkyl salicylates; exfoliating agents (e.g., 
glycolic acid, 3.6.9-trioxaundecanedioic acid, etc.), estrogen 
synthetase stimulating compounds (e.g., caffeine and deriva 
tives); compounds capable of inhibiting 5 alpha-reductase 
activity (e.g., linolenic acid, linoleic acid, finasteride, and 
mixtures thereof); and barrier function enhancing agents 
(e.g., ceramides, glycerides, cholesterol and its esters, alpha 
hydroxy and omega-hydroxy fatty acids and esters thereof, 
etc.), to name a few. 

Exemplary retinoids include, without limitation, retinoic 
acid (e.g., all-trans, or 9-cis, or 13-cis), and derivatives 
thereof, retinaldehyde, retinol (Vitamin A) and esters 
thereof. Such as retinyl palmitate, retinyl acetate and retinyl 
propionate, and salts thereof. Particular mention may be 
made of retinol. When present, the retinoids will typically be 
included in amounts from about 0.0001% to about 5% by 
weight, more typically from about 0.01% to about 2.5% by 
weight, or from about 0.1% to about 1.0% by weight. 
Compositions according to this embodiment will typically 
include an antioxidant such as ascorbic acid and/or BHT 
and/or a chelating agent Such as EDTA or a salt thereof (e.g., 
disodium EDTA) in amounts effective to stabilize the ret 
inoid (e.g., 0.0001%-5%). The composition may include 
from 0.001-10% by weight phytol. 

In another embodiment, the topical compositions of the 
present invention may also include one or more of the 
following: a skin penetration enhancer, an emollient, such as 
isopropyl myristate, petrolatum, Volatile or non-volatile sili 
cones oils (e.g., methicone, dimethicone), ester oils, mineral 
oils, and fatty acid esters; a humectant, such as glycerin, 
hexylene glycol or caprylyl glycol; a skin plumper, such as 
palmitoyl oligopeptide, collagen, collagen and/or gly 
cosaminoglycan (GAG) enhancing agents; an exfoliating 
agent; and an antioxidant. 

Suitable exfoliating agents include, for example, alpha 
hydroxy acids, beta-hydroxy acids, oxa-acids, oxadiacids, 
and their derivatives such as esters, anhydrides and salts 
thereof. Suitable hydroxy acids include, for example, gly 
colic acid, lactic acid, malic acid, tartaric acid, citric acid, 
2-hydroxyalkanoic acid, mandelic acid, Salicylic acid and 
derivatives thereof. One exemplary exfoliating agent is 
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glycolic acid. When present, the exfoliating agent may 
comprise from about 0.001% to about 20% by weight of the 
composition. 

Examples of antioxidants that may be used in the present 
compositions include compounds having phenolic hydroxy 
functions, such as ascorbic acid and its derivatives/esters; 
beta-carotene; catechins; curcumin; ferulic acid derivatives 
(e.g., ethyl ferulate, sodium ferulate); gallic acid derivatives 
(e.g., propyl gallate); lycopene; reductic acid; rosmarinic 
acid; tannic acid; tetrahydrocurcumin; tocopherol and its 
derivatives, including tocopheryl acetate; uric acid; or any 
mixtures thereof. Other suitable antioxidants are those that 
have one or more thiol functions (—SH), in either reduced 
or non-reduced form, such as glutathione, lipoic acid, thio 
glycolic acid, and other Sulfhydryl compounds. The antioxi 
dant may be inorganic, such as bisulfites, metabisulfites, 
Sulfites, or other inorganic salts and acids containing Sulfur. 
In one embodiment, the composition comprises thiodipro 
pionic acid or a mono- or diester thereof Such as dilauryl 
thiodipropionic acid. Antioxidants may comprise, individu 
ally or collectively, from about 0.001% to about 10% (w/w), 
or from about 0.01% to about 5% (w/w) of the total weight 
of the composition. 

Other additives include: vitamins, such as tocopherol and 
ascorbic acid; vitamin derivatives such as ascorbyl mono 
palmitate, tocopheryl acetate, and Vitamin E palmitate; 
thickeners such as hydroxyalkyl cellulose, carboxymethyl 
cellulose, carbombers, and vegetable gums such as Xanthan 
gum; gelling agents, such as ester-terminated polyester 
amides; structuring agents; metal chelating agents such as 
EDTA or salts thereof; fillers and powders, colorants, pH 
adjusters (citric acid, ethanolamine, sodium hydroxide, etc.); 
film formers, moisturizers, minerals, viscosity and/or rheol 
ogy modifiers, anti-acne agents, anti-inflammatories, depig 
menting agents, pharmaceutical agents, Surfactants, botani 
cals, Sunscreens, insect repellents, skin cooling compounds, 
skin protectants, conditioners, lubricants, fragrances, excipi 
ents, preservatives, stabilizers, emulsifiers, and mixtures 
thereof. The foregoing may individually or collectively 
comprise from about 0.0001% to about 20% by weight of 
the composition. 

Details with respect to these and other suitable cosmetic 
ingredients can be found in the “International Cosmetic 
Ingredient Dictionary and Handbook, 10th Edition (2004), 
published by the Cosmetic, Toiletry, and Fragrance Asso 
ciation (CTFA), at pp. 2177-2299, which is herein incorpo 
rated by reference in its entirety. The amounts of these 
various Substances are those that are conventionally used in 
the cosmetic or pharmaceutical fields, for example, they can 
constitute individually or in the aggregate, from about 
0.01% to about 20% of the total weight of the composition. 
A Sunscreen may be included to protect the skin from 

damaging ultraviolet rays. The Sunscreen may provide both 
UVA and UVB protection, by using either a single sunscreen 
or a combination of Sunscreens. Among the Sunscreens that 
can be employed in the present compositions are avoben 
Zone, cinnamic acid derivatives (such as octylmethoxy cin 
namate), octyl salicylate, homosalate, oxybenzone, octoc 
rylene, titanium dioxide, Zinc oxide, or any mixtures thereof. 
The sunscreen may be present from about 1 wt % to about 
30 wt % of the total weight of the composition. 

In one embodiment, the topical composition will have a 
pH range from 1 to 13, with a pH in the range of from 2 to 
12 being typical. In some embodiment, the composition will 
have a pH in the range of from 3.5 to 7 or from 7-10.5. In 
some embodiments, the pH will be in the range of 3-4, or 
4-5, or 5-6, or 6-7, or 7-8, or 8-9, or 9-10, or 10-11, or 11-12. 
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Suitable pH adjusters such as sodium hydroxide, citric acid 
and triethanolamine may be added to bring the pH within the 
desired range. 

Another embodiment of the present disclosure is directed 
to the delivery of the described compositions by the use of 
targeted delivery systems, for example, liposomes, micro 
spheres (see, e.g., U.S. Pat. No. 5,770.222 to Unger et al.), 
and the like, so that the components and/or active constitu 
ents can more readily reach and affect the Subcutaneous 
layer of the area of application, e.g., face or neck, or the 
other area of the skin. 
The compositions may be formulated in a variety of 

product forms, such as, for example, a lotion, cream, serum, 
spray, aerosol, cake, ointment, essence, gel, paste, patch, 
pencil, towelette, mask, Stick, foam, elixir, concentrate, and 
the like, particularly for topical administration. The compo 
sition is typically formulated as a lotion, cream, ointment, 
Serum, or gel. 
Methods of Treatment 
The invention also provides a method for ameliorating 

and/or preventing signs of human skin photo- and intrinsic 
aging comprising topically applying the compositions of the 
invention. The compositions of the invention are preferably 
applied to affected skin areas once or twice daily for as long 
as is necessary to achieve desired anti-aging results. In one 
embodiment, the compositions of the invention will be 
applied to the skin in an amount from about 0.001 to about 
100 mg/cm, more typically from about 0.01 to about 20 
mg/cm, or from about 0.1 to about 10 mg/cm. 

In some embodiments, methods for enhancing the pro 
duction of pro-collagen, collagen and/or HA in human skin 
comprise topically applying to an area of the skin in need 
thereof (e.g., sagging skin, thinning skin, skin Suffering from 
wrinkles and fine lines, etc.) a topical composition compris 
ing a topically acceptable vehicle, and an effective amount 
of a peptide of the invention (e.g., comprising any of SEQ 
ID NOS: 2-3531), for a time sufficient to enhance the levels 
of pro-collagen, collagen, and/or HA in the dermis. The 
treatment may be at least once or twice daily and may last 
for a period of at least four weeks, typically at least eight 
weeks, twelve weeks, or longer. 

In another aspect of the invention, the compositions are 
applied topically to improve the aesthetic appearance of 
human skin. The method comprises topically applying to an 
area of the skin in need thereof a composition comprising an 
effective amount of a peptide of the invention (e.g., com 
prising any of SEQID NOS: 2-3531) for a time sufficient to 
improve the aesthetic appearance of said human skin. The 
composition may optionally further comprise a retinoid 
(e.g., from 0.0001-5%) and/or an alpha-hydroxy acid (e.g., 
glycolic acid) (e.g., from 0.0001-25%) and/or a beta-hy 
droxy acid (e.g., Salicylic acid or a derivative) (e.g., from 
0.0001-15%). 
The improvement in aesthetic appearance of human skin 

may be an improvement of any attribute or characteristic of 
skin, including without limitation: 

(a) treatment, reduction, and/or prevention of fine lines or 
wrinkles; 

(b) reduction of skin pore size; 
(c) improvement in skin thickness, plumpness, and/or 

tautness; 
(d) improvement in skin Smoothness, Suppleness and/or 

Softness; 
(e) improvement in skin tone, radiance, and/or clarity; 
(f) improvement in procollagen, and/or collagen produc 

tion; 



US 9,597,274 B2 
103 

(g) improvement in maintenance and remodeling of elas 
tin, 

(h) improvement in skin texture and/or promotion of 
retexturization; 

(i) improvement in skin barrier repair and/or function; 
() improvement in appearance of skin contours; 
(k) restoration of skin luster and/or brightness; 
(1) replenishment of essential nutrients and/or constituents 

in the skin; 
(m) improvement of skin appearance decreased by aging 

and/or menopause: 
(n) improvement in skin moisturization; 
(o) increase in skin elasticity and/or resiliency; 
(p) treatment, reduction, and/or prevention of skin Sag 

ging: 
(q) improvement in skin firmness; and 
(r) reduction of pigment spots and/or mottled skin; and 
(s) improvement of optical properties of skin by light 

diffraction or reflection. 
As used herein, “aesthetic improvement may be mea 

sured by evaluation of before and after pictures by panels of 
dermatologists, or by other objective measures known in the 
art. 

In a related implementation, a method is provided for the 
treatment of wrinkles and/or fine lines on the skin human 
skin (typically, skin of the face) comprising topically apply 
ing to an area of the skin in need thereof (e.g., applying to 
a wrinkle or fine line) a composition comprising a peptide of 
the invention (e.g., comprising any of SEQ ID NOs: 
2-3531), for a time sufficient to reduce the visibility, number, 
or depth of said wrinkles and/or fine lines. The treatment 
may be a least once or twice daily and may last for a period 
of at least four weeks, typically at least eight weeks, twelve 
weeks, or longer. The composition may optionally further 
comprise a retinoid (e.g., retinol or retinol palmitate) and/or 
an alpha-hydroxy acid (e.g., glycolic acid) and/or a beta 
hydroxy acid (e.g., salicylic acid or derivative) in amounts 
effective to improve the appearance of skin. In some 
embodiments, methods reduce the severity of, reduce the 
number of, or prevent or forestall the onset of, wrinkles or 
fine lines on human skin. The composition may be topically 
applied to an area of the skin in need thereof (e.g., directly 
to wrinkled skin), an effective amount (e.g., 0.000001%-1% 
by weight, W/w) of a peptide of the invention (e.g., com 
prising any of SEQID NOS: 2-3531) in combination with an 
effective amount (e.g., 0.01%-5% by weight, w/w) of retinol 
and/or an effective amount (e.g., 0.001%-20% by weight, 
W/w) of an alpha-hydroxy acid (e.g., glycolic acid) and/or a 
beta-hydroxy acid (e.g., Salicylic acid). The effect of a 
composition on the formation or appearance of fine lines and 
wrinkles can be evaluated qualitatively, e.g., by visual 
inspection, or quantitatively, e.g., by microscopic or com 
puter assisted measurements of wrinkle morphology (e.g., 
the number, depth, length, area, Volume and/or width of 
wrinkles per unit area of skin). 

Topically application of a composition comprising a pep 
tide comprising any of SEQ ID NOS: 2-3531, typically in a 
physiologically acceptable vehicle, over an affected area of 
skin may remediate, reverse, reduce, ameliorate, or prevent 
dermatological signs of aging. Generally, the improvement 
in the condition and/or appearance of skin is selected from 
the group consisting of reducing dermatological signs of 
chronological aging, photo-aging, hormonal aging, and/or 
actinic aging; preventing and/or reducing the appearance of 
lines and/or wrinkles; reducing the noticeability of facial 
lines and wrinkles, facial wrinkles on the cheeks, forehead, 
perpendicular wrinkles between the eyes, horizontal 
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wrinkles above the eyes, and around the mouth, marionette 
lines, and particularly deep wrinkles or creases; improving 
the appearance of suborbital lines and/or periorbital lines: 
reducing the appearance of crow's feet; rejuvenating and/or 
revitalizing skin, particularly aging skin; reducing skin 
fragility; preventing and/or reversing of loss of gly 
cosaminoglycans and/or collagen; ameliorating the effects 
of estrogen imbalance; preventing skin atrophy; preventing, 
reducing, and/or treating hyperpigmentation or hypopig 
mentation; minimizing skin discoloration; improving skin 
tone, radiance, clarity and/or tautness; preventing, reducing, 
and/or ameliorating skin sagging; improving skin firmness, 
plumpness, Suppleness and/or softness; improving procolla 
gen and/or collagen production; improving skin texture 
and/or promoting retexturization; improving skin barrier 
repair and/or function; improving the appearance of skin 
contours; restoring skin luster and/or brightness; minimizing 
dermatological signs of fatigue and/or stress; resisting envi 
ronmental stress; replenishing ingredients in the skin 
decreased by aging and/or menopause; improving commu 
nication among skin cells; increasing cell proliferation and/ 
or multiplication; increasing skin cell metabolism decreased 
by aging and/or menopause; retarding cellular aging: 
improving skin moisturization; enhancing skin thickness; 
slowing or halting skin thinning; increasing skin elasticity 
and/or resiliency; enhancing exfoliation; improving micro 
circulation; decreasing and/or preventing cellulite forma 
tion; and any combinations thereof. In some embodiments, 
each of the forgoing is associated with female skin. 

It is also contemplated that the compositions of the 
invention will be useful for treating thin skin by topically 
applying the composition comprising the active peptides 
(e.g., comprising any of SEQID NOS: 2-3531) to thin skin 
of an individual in need thereof. "Thin skin' is intended to 
include skin that is thinned due to chronological aging, 
menopause, or photo-damage and skin that is thinning 
prematurely. In some embodiments, the treatment is for thin 
skin in men, whereas other embodiments treat thin skin in 
women, pre-menopausal or post-menopausal, as it is 
believed that skin thins differently with age in men and 
women, and in particular in women at different stages of life. 
The method of the invention may be employed prophy 

lactically to forestall aging including in individuals that have 
not manifested signs of skin aging, most commonly in 
individuals under 25 years of age. The method may also 
reverse or treat signs of aging once manifested as is common 
in individuals over 25 years of age, or to slow the progres 
sion of dermatological aging in Such individuals. 

In one embodiment, the compositions of the invention 
comprising active peptides (e.g., comprising any of SEQID 
NOs: 2-3531) are applied to human skin to reduce sebum 
production or improve the appearance of skin affected by 
cellulite, and/or reduce unwanted lipogenesis or increase 
lipolysis. In this embodiment, the peptides of the invention 
can be formulated in topically acceptable vehicles (as 
described herein) and may include one or more additional 
agents such as anti-acne ingredients (e.g., Salicylic acid, 
benzoyl peroxide and other peroxides, Sulfur, retinoids, etc.) 
in the case of a facial composition, or, in the case of a 
cellulite treatment, the formulation may comprise any ingre 
dients suitable for treatment of cellulite, including without 
limitation, perilla oil and other unsaturated fatty oils and 
omega-3 fatty acids Such as alpha-linolenic acid; caffeine; 
theophylline; Xanthines; retinoids (e.g., retinol); and the like. 
A cellulite treatment according to the invention will typi 
cally be applied topically to skin suffering from cellulite, 
including skin of the buttocks and thighs for a period of time 
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Sufficient to improve the appearance thereof, including for 
example, daily treatment for at least four weeks, at least 
eight weeks, at least twelve weeks, or longer. In one embodi 
ment, the compositions are topically applied to treat acne. 

In certain embodiments, the compositions described 
herein comprising active peptides (e.g., comprising any of 
SEQ ID NOs: 2-3531) can be used to treat and/or prevent 
hyper-pigmentation of skin and/or of the hair, for example, 
to lighten skin or hair. In some embodiments, the composi 
tions are topically applied to the skin or hair, for example to 
an area of hyper-pigmented skin or hair. Hyper-pigmentation 
includes any coloration of an individual’s skin or hair that is 
darker than desired by the individual and that is caused by 
melanocytes. Hyper-pigmented areas of the skin include 
areas of discrete or mottled hyper-pigmentation. Areas of 
discrete hyper-pigmentation can be distinct, uniform areas 
of darker color and may appear as brown spots or freckles 
on the skin, including marks commonly called pigment spots 
or "age spots.” Areas of mottled hyper-pigmentation of the 
skin can be dark blotches that are larger and more irregular 
in size and shape than areas of discrete pigmentation. Areas 
of hyper-pigmentation also include areas of tanned skin, for 
example, skin tanned due to UV exposure. Hyper-pigmented 
hair includes any shade of hair that is darker than desired. 

Treating hyper-pigmentation or hyper-pigmented skin/ 
hair refers to eradicating, reducing, ameliorating, or revers 
ing one or more of the unwanted features associated with 
hyper-pigmentation, such as producing a perceptible light 
ening of the skin or hair in the affected area. Lightening 
hyper-pigmented areas of the skin may be effective in 
diminishing age spots; lightening a Suntan; evening or 
optimizing skin tones, e.g., in areas of mottled hyper 
pigmentation; in treating melasmic and chloasmic patches, 
freckles, after-burn Scars, and post-injury hyper-pigmenta 
tion. Preventing hyper-pigmentation or hyper-pigmented 
skin refers to affording skin, not yet affected by hyper 
pigmentation, a benefit that serves to avoid, delay, forestall, 
or minimize one or more unwanted features associated with 
skin hyper-pigmentation, such as reducing the darkness or 
size of hyper-pigmented areas that eventually develop. 

In some embodiments, the compositions of the invention 
are used in a rotational, alternating, or sequential treatment 
regimen comprising topical application of the compositions 
of the invention for a first period of time (e.g., at least once 
daily for at least one day), followed by a second period of 
time in which at least one additional treatment modality is 
administered for at least one additional day following said 
first period of time. The second treatment modality may 
comprise topical application of any skin benefit agent. Such 
as a retinoid (e.g., retinol), phytol, antioxidants (e.g., ascor 
bic acid or TDPA or esters thereof), botanicals, such as 
Tiliacora triandra, niacinamide, Vitamins such as Vitamin E 
and Vitamin E acetate, salicylic acid, Salicylates and deriva 
tives thereof, moisturizers, emollients, etc. 

In another embodiment, the peptides of the invention 
(e.g., comprising any of SEQID NOS: 2-3531) are intended 
for oral use, including for pharmaceutical use. Pharmaceu 
tical formulations will include pharmaceutically acceptable 
carriers (i.e., diluents and excipients). The pharmaceutical 
compositions may be included in Solid dosage forms, includ 
ing compressed tablets and capsules, or in liquid or powder 
forms (including lyophilized powders of the peptide suitable 
for reconstitution with water). Pharmaceutical compositions 
may also be in the form of creams, serums, etc., or formu 
lated for injection. Pharmaceutical dosage forms will typi 
cally include from about 0.1 mg to about 200 mg. or from 
about 1 mg to about 100 mg of the peptides of the invention. 
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Solid dosage forms may be immediate release, in which case 
they will typically comprise a water-soluble or dispersible 
carrier Such as microcrystalline cellulose, mannitol, 
hydroxypropyl methyl cellulose, PVP or the like, or may be 
delayed, Sustained, or modified release, in which case they 
may comprise water-insoluble polymers such as cellulose 
ethers (e.g., ethylcellulose), alone or in combination with 
water soluble or dispersible polymers, to regulate the rate of 
dissolution of the dosage form in the stomach. 

In one embodiment, the composition is intended for use as 
a non-therapeutic treatment. In another embodiment, the 
composition is an article intended to be rubbed, poured, 
sprinkled, or sprayed on, introduced into, or otherwise 
applied to the human body for cleansing, beautifying, pro 
moting attractiveness, or altering the appearance, in accor 
dance with the US FD&C Act, S201(i). 

EXAMPLES 

The following example illustrates a specific aspect of the 
instant description. The example should not be construed as 
limiting, as the example merely provides specific under 
standing and practice of the embodiments and its various 
aspects. 

Example 1 

The peptides of the invention were synthesized by Gen 
Script (Piscataway, N.J.). 
Human dermal fibroblast cells were grown in a 96 well 

plate in DMEM media (available from Corning, N.Y.) 
supplemented with 10% Fetal Bovine Serum (FBS) and 
L-glutamine (0.07x10 cells/plate). After reaching about 
75% confluence, cells were transferred into DMEM media 
without FBS and incubated for 4-6 hours. Next, cells were 
treated with a peptide at 0.00001%, 0.0001%, 0.001% final 
concentration in DMEM media without FBS for 48 h. After 
treatment, the media were collected and cell viability was 
measured using MTT. The amount of collagen secreted was 
tested in the media using HTRF human pro-collagen I kit 
(available from Cisbio Inc., Bedford, Mass.). The amount of 
secreted Hyaluronic Acid (HA) was tested in the media 
using HA Elisa kit (available from Corgenix, Broomfield, 
Colo.). 
The results are summarized in Table 12 below as percent 

change of pro-collagen I and/or HA production relative to 
vehicle control (peptide concentrations provided in paren 
theses) using the following keys: 

Pro-Collagen I Increase Key: 0: <10%, +: 10-30%, ++: 
30-50%, +++: 50-70%, ++++: >70% 
HA Increase Key: 0:<20%, +: 20-50%, ++: 50-90%, +++: 

90-150%, ++++: >1.50% 

TABLE 12 

Increase in Increase 
Pro-Collagen in HA 

Peptide Sequence I Production Production 

GDALOPE (SEQ ID NO: 1671) O O 

QPED (SEQ ID NO: 491) O O 

LRLK (SEQ ID NO: 453) O + (O. OO1%) 

MVV (SEO ID NO : 369) O + (O. OOO1%) 
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Increase 
in HA 

LENTKRS 

QILSKLRL 

(SEQ ID NO: 

(SEQ ID NO: 

1840) 

2028) + (O. OO1%) 

O O 

NAA 

108 
As various changes can be made in the above-described 

Subject matter without departing from the scope and spirit of 
the present invention, it is intended that all subject matter 
contained in the above description, or defined in the 
appended claims, be interpreted as descriptive and illustra 
tive of the present invention. Many modifications and varia 
tions of the present invention are possible in light of the 
above teachings. Accordingly, the present description is 

10 

As shown in Table 12, peptides of the invention effec 
tively increase pro-collagen I and/or hyaluronic acid pro 
duction in human dermal fibroblast cells. 
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intended to embrace all Such alternatives, modifications, and 
variances which fall within the scope of the appended 
claims. 

Lieu Ala Lieu. 
15 

Ala Ala Ala 
3 O 

Glu Arg Ser 

Cys Pro Val 

Ser Ile Llys 

ASn Ile Ser 
95 

Lieu. Glin Glin 
110 

Pro Glu Asp 

Wall Ile Ser 

Ser Pro Leu. 
16 O 

Llys Val Lieu. 
17s 

Pro Ala Thr 
190 

Glu Gly Thr 

Arg Ser Lieu 

Ile Asp Phe 
24 O 

Asn Trp Gly 
255 

Ala Wall. Thir 
27 O 

Glu Lieu. Arg 



Wall 

Asp 
3. OS 

Asp 

Gly 

Phe 

27s 

Lieu. Glu Asn 
29 O 

Glu. His Ser 

Phe Glu Ala 

Ala Asn Tyr 
34 O 

Pro His Thr 
355 

Pro Cys Cys 
37 O 

Thr Lys 

Ser Glu 
310 

Phe Gly 
3.25 

Cys Ser 

His Lieu. 

Thir Pro 

Glin Glin 

109 

Arg 
295 

Ser 

Trp 

Gly 

Wall 

Thir 
375 

Ile 
385 

Val Asp Arg 

Asn Asp Llys 

<210s, SEQ ID NO 
&211s LENGTH: 3 
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<210s, SEQ ID NO 
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212. TYPE : PRT 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Lieu Ala Ala 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 3 
212. TYPE : PRT 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ala Ala Pro 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 3 
212. TYPE : PRT 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ala Pro Lieu. 
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4 OS 
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2 

3 

Homo sapiens 

3 

4. 

Homo sapiens 

4. 

5 

Homo sapiens 

5 

6 
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6 

28O 

Ser 

Arg 

Asp 

Glin 

Glin 
360 

Ile 

Arg 

Trp 

Cys 
345 

Glin 

Met 

Arg 

Ile 
330 

Glu 

Ala 

Ser 

Gly 

ASn 

Arg 
315 

Ile 

ASn 

Pro 

Lys 
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Pro 

Pro 

Phe 

Arg 
365 

Asn 

Luell 

Luell 

Met 
35. O 

Gly 

Met 

Asp 

Thir 

Arg 
335 

Glin 

Ser 

Luell 

Pro Gly Met 

Wall 
32O 

Ala 

Wall 
4 OO 
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<210s, SEQ ID NO 7 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OO > SEQUENCE: 7 

Pro Luell Luell 
1. 

<210s, SEQ ID NO 8 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 8 

Lieu. Luell Luell 
1. 

<210s, SEQ ID NO 9 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 9 

Lieu. Lieu. Gly 
1. 

<210 SEQ ID NO 10 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 10 

Lieu. Gly Phe 
1. 

<210s, SEQ ID NO 11 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 11 

Gly Phe Leu 
1. 

<210s, SEQ ID NO 12 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 12 

Phe Lieu. Lieu. 
1. 

<210s, SEQ ID NO 13 
&211s LENGTH: 3 

212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 13 

Lieu. Lieu Ala 
1. 



US 9,597,274 B2 
113 114 

- Continued 

<210s, SEQ ID NO 14 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 14 

Lieu Ala Lieu. 
1. 

<210s, SEQ ID NO 15 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 15 

Ala Lieu. Glu 
1. 

<210s, SEQ ID NO 16 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 16 

Lieu. Glu Lieu. 
1. 

<210s, SEQ ID NO 17 
&211s LENGTH: 3 
212. TYPE PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 17 

Glu Lieu. Arg 
1. 

<210s, SEQ ID NO 18 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 18 

Lieu. Arg Pro 
1. 

<210s, SEQ ID NO 19 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 19 

Arg Pro Arg 
1. 

<210s, SEQ ID NO 2 O 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 2O 

Pro Arg Gly 
1. 

<210s, SEQ ID NO 21 



US 9,597,274 B2 
115 116 

- Continued 

&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 21 

Arg Gly Glu 
1. 

<210s, SEQ ID NO 22 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 22 

Gly Glu Ala 
1. 

<210s, SEQ ID NO 23 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 23 

Glu Ala Ala 
1. 

<210s, SEQ ID NO 24 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 24 

Ala Ala Glu 
1. 

<210s, SEQ ID NO 25 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 25 

Ala Glu Gly 
1. 

<210s, SEQ ID NO 26 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 26 

Glu Gly Pro 
1. 

<210s, SEQ ID NO 27 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 27 

Gly Pro Ala 
1. 

<210s, SEQ ID NO 28 
&211s LENGTH: 3 
212. TYPE: PRT 



&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Pro Ala Ala 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ala Ala Ala 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ala Ala Gly 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ala Gly Val 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Gly Val Gly 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Val Gly Gly 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 

212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Gly Gly Glu 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 
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28 

29 
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29 

3 O 
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3 O 

31 
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31 

32 

Homo sapiens 

32 

33 

Homo sapiens 

33 

34 
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34 

35 
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<4 OOs, SEQUENCE: 

Gly Glu Arg 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Glu Arg Ser 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Arg Ser Ser 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ser Ser Arg 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ser Arg Pro 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Arg Pro Ala 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Pro Ala Pro 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 

212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 
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Ala Pro Ser 
1. 

<210s, SEQ ID NO 43 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 43 

Pro Ser Wall 
1. 

<210s, SEQ ID NO 44 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 44 

Ser Wall Ala 
1. 

<210s, SEQ ID NO 45 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 45 

Wall Ala Pro 
1. 

<210s, SEQ ID NO 46 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 46 

Ala Pro Glu 
1. 

<210s, SEQ ID NO 47 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 47 

Pro Glu Pro 
1. 

<210s, SEQ ID NO 48 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 48 

Glu Pro Asp 
1. 

<210s, SEQ ID NO 49 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 49 

Pro Asp Gly 
1. 



<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Asp Gly Cys 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Gly Cys Pro 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Cys Pro Val 
1. 

<210s, SEQ ID NO 
& 211 LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Pro Val Cys 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Val Cys Val 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Cys Val Trp 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Val Trp Arg 
1. 
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53 
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<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Trp Arg Glin 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Arg Gln His 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Gln His Ser 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

& 213 ORGANISM; 

<4 OOs, SEQUENCE: 

His Ser Arg 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ser Arg Glu 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Arg Glu Lieu. 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 

212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Lieu. Arg Lieu. 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 3 
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Homo sapiens 

f 

58 

Homo sapiens 

58 

59 

Homo sapiens 

59 

6 O 

Homo sapiens 

6 O 

61 
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62 

Homo sapiens 

62 

63 
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63 
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212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 64 

Arg Lieu. Glu 
1. 

<210s, SEQ ID NO 65 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 65 

Lieu. Glu Ser 
1. 

<210s, SEQ ID NO 66 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 66 

Glu Ser Ile 
1. 

<210s, SEQ ID NO 67 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

< 4 OO SEQUENCE: 67 

Ser Ile Llys 
1. 

<210s, SEQ ID NO 68 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 68 

Ile Llys Ser 
1. 

<210s, SEQ ID NO 69 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 69 

Llys Ser Glin 
1. 

<210s, SEQ ID NO 70 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OO > SEQUENCE: 7 O 

Ser Glin Ile 
1. 

<210s, SEQ ID NO 71 
&211s LENGTH: 3 

212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 



<4 OOs, SEQUENCE: 

Glin Ile Lieu. 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ile Lieu. Ser 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Lieu. Ser Lys 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ser Llys Lieu 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Llys Lieu. Arg 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Arg Lieu Lys 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Lieu Lys Glu 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 
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Lys Glu Ala 
1. 

<210s, SEQ ID NO 79 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OO > SEQUENCE: 79 

Glu Ala Pro 
1. 

<210s, SEQ ID NO 8O 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 80 

Ala Pro Asn 
1. 

<210s, SEQ ID NO 81 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 81 

Pro Asn. Ile 
1. 

<210s, SEQ ID NO 82 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 82 

ASn Ile Ser 
1. 

<210s, SEQ ID NO 83 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 83 

Ile Ser Arg 
1. 

<210s, SEQ ID NO 84 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 84 

Arg Glu Val 
1. 

<210s, SEQ ID NO 85 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 85 

Glu Wal Wall 



O> SEQ ID NO 
1st LENGTH: 3 
2. TYPE PRT 
3s ORGANISM: 

<4 OOs, SEQUENCE: 

Wa. Val Lys 

O> SEQ ID NO 
1st LENGTH: 3 
2. TYPE PRT 
3s ORGANISM: 

<4 OOs, SEQUENCE: 

Wa. Lys Glin 

O> SEQ ID NO 
1st LENGTH: 3 
2. TYPE PRT 
3s ORGANISM: 

<4 OOs, SEQUENCE: 

Lys Glin Lieu. 
1. 

<210 SEQ ID NO 
&211s LENGTH: 3 
212. TYPE: PRT 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Gln Lieu. Lieu. 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 3 
212. TYPE: PRT 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Lieu. Luell Pro 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 3 
212. TYPE: PRT 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Lieu Pro Llys 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 3 

212. TYPE: PRT 
&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Pro Lys Ala 
1. 
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<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Lys Ala Pro 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ala Pro Pro 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Pro Pro Luell 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Pro Leul Glin 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Lieu. Glin Glin 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Glin Glin Ile 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ile Lieu. Asp 
1. 

<210s, SEQ ID NO 
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&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 1.OO 

Lieu. Asp Lieu. 
1. 

<210s, SEQ ID NO 101 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 101 

Asp Lieu. His 
1. 

<210s, SEQ ID NO 102 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 102 

Lieu. His Asp 
1. 

<210s, SEQ ID NO 103 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 103 

His Asp Phe 
1. 

<210s, SEQ ID NO 104 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 104 

Asp Phe Glin 
1. 

<210s, SEQ ID NO 105 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 105 

Phe Glin Gly 
1. 

<210s, SEQ ID NO 106 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 106 

Glin Gly Asp 
1. 

<210s, SEQ ID NO 107 
&211s LENGTH: 3 
212. TYPE: PRT 



&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Gly Asp Ala 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Asp Ala Lieu. 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ala Lieu. Glin 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Leul Glin Pro 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 3 
212. TYPE: PRT 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Glin Pro Glu 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 3 
212. TYPE: PRT 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Pro Glu Asp 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 3 

212. TYPE: PRT 
&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Glu Asp Phe 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 3 
212. TYPE: PRT 

&213s ORGANISM: 

139 

Homo sapiens 

1. Of 

108 

Homo sapiens 

108 

109 

Homo sapiens 

109 

11O 

Homo sapiens 

11O 

111 

Homo sapiens 

111 

112 

Homo sapiens 

112 

113 

Homo sapiens 

113 

114 

Homo sapiens 

US 9,597,274 B2 

- Continued 

140 



<4 OOs, SEQUENCE: 

Asp Phe Lieu. 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Phe Lieu. Glu 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Lieu. Glu Glu 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Glu Glu Asp 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Glu Asp Glu 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Asp Glu Tyr 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Glu Tyr His 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 

212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

141 

114 

115 

Homo sapiens 

115 

116 

Homo sapiens 

116 

117 

Homo sapiens 

117 

118 

Homo sapiens 

118 

119 

Homo sapiens 

119 

12O 

Homo sapiens 

12O 

121 

Homo sapiens 

121 
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Tyr His Ala 
1. 

<210s, SEQ ID NO 122 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 122 

His Ala Thr 
1. 

<210s, SEQ ID NO 123 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 123 

Ala Thir Thr 
1. 

<210s, SEQ ID NO 124 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 124 

Thir Thr Gul 
1. 

<210s, SEQ ID NO 125 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 125 

Thir Gu Thir 
1. 

<210s, SEQ ID NO 126 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 126 

Glu Thir Wall 
1. 

<210s, SEQ ID NO 127 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 127 

Thir Wall Ile 
1. 

<210s, SEQ ID NO 128 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 128 

Wall Ile Ser 
1. 



<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ile Ser Met 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ser Met Ala 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Met Ala Glin 
1. 

<210s, SEQ ID NO 
& 211 LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ala Glin Glu 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Glin Glu. Thir 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Glu Thir Asp 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Thr Asp Pro 
1. 

145 

129 

Homo sapiens 

129 

13 O 

Homo sapiens 

13 O 

131 

Homo sapiens 

131 

132 

Homo sapiens 

132 

133 

Homo sapiens 

133 

134 

Homo sapiens 

134 

135 

Homo sapiens 

135 
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<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Asp Pro Ala 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Pro Ala Wall 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ala Wall Glin 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

& 213 ORGANISM; 

<4 OOs, SEQUENCE: 

Wall Glin. Thir 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Gln Thr Asp 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Thir Asp Gly 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 

212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Asp Gly Ser 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 3 

147 

136 

Homo sapiens 

136 

137 

Homo sapiens 

137 

138 

Homo sapiens 

138 

139 

Homo sapiens 

139 

14 O 

Homo sapiens 

14 O 

141 

Homo sapiens 

141 

142 

Homo sapiens 

142 
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212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 143 

Gly Ser Pro 
1. 

<210s, SEQ ID NO 144 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 144 

Ser Pro Luell 
1. 

<210s, SEQ ID NO 145 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 145 

Pro Leu. Cys 
1. 

<210s, SEQ ID NO 146 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

< 4 OO SEQUENCE: 146 

Lieu. Cys Cys 
1. 

<210s, SEQ ID NO 147 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 147 

Cys Cys His 
1. 

<210s, SEQ ID NO 148 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 148 

Cys His Phe 
1. 

<210s, SEQ ID NO 149 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 149 

His Phe His 
1. 

<210s, SEQ ID NO 150 
&211s LENGTH: 3 

212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 
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<4 OOs, SEQUENCE: 150 

Phe His Phe 
1. 

<210s, SEQ ID NO 151 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 151 

His Phe Ser 
1. 

<210s, SEQ ID NO 152 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 152 

Phe Ser Pro 
1. 

<210s, SEQ ID NO 153 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 153 

Ser Pro Llys 
1. 

<210s, SEQ ID NO 154 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 154 

Pro Llys Val 
1. 

<210s, SEQ ID NO 155 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OO > SEQUENCE: 155 

Llys Val Met 

<210s, SEQ ID NO 156 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 156 

Wal Met Phe 

<210s, SEQ ID NO 157 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OO > SEQUENCE: 157 
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Met Phe Thr 
1. 

<210s, SEQ ID NO 158 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 158 

Phe Thr Lys 
1. 

<210s, SEQ ID NO 159 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 159 

Thr Llys Val 
1. 

<210s, SEQ ID NO 160 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 160 

Llys Val Lieu. 
1. 

<210s, SEQ ID NO 161 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 161 

Val Lieu Lys 
1. 

<210s, SEQ ID NO 162 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 162 

Lieu Lys Ala 
1. 

<210s, SEQ ID NO 163 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 163 

Lys Ala Glin 
1. 

<210s, SEQ ID NO 164 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 164 

Ala Glin Lieu. 



<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Glin Lieu. Trp 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Lieu. Trp Val 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Trp Val Tyr 
1. 

<210 SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Val Tyr Lieu. 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Tyr Lieu. Arg 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Arg Pro Val 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 

212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Pro Wall Pro 
1. 

155 

1.65 

Homo sapiens 

1.65 

166 

Homo sapiens 

166 

167 

Homo sapiens 

167 

168 

Homo sapiens 

168 

169 

Homo sapiens 

169 

17O 

Homo sapiens 

17O 

171 

Homo sapiens 

171 
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<210s, SEQ ID NO 
&211s LENGTH: 3 
212. TYPE: PRT 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Val Pro Arg 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 3 
212. TYPE: PRT 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Pro Arg Pro 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 3 
212. TYPE: PRT 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Pro Ala Thr 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ala Thir Wall 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Thr Val Tyr 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Tyr Lieu. Glin 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Lieu. Glin Ile 
1. 

<210s, SEQ ID NO 

157 
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Homo sapiens 

172 

173 

Homo sapiens 

173 

174 

Homo sapiens 

174 

17s 

Homo sapiens 

176 

Homo sapiens 

176 

177 

Homo sapiens 

177 

178 

Homo sapiens 
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&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OO > SEQUENCE: 179 

Ile Lieu. Arg 
1. 

<210s, SEQ ID NO 18O 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 18O 

Lieu Lys Pro 
1. 

<210s, SEQ ID NO 181 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 181 

Llys Pro Lieu. 
1. 

<210s, SEQ ID NO 182 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 182 

Pro Lieu. Thir 
1. 

<210s, SEQ ID NO 183 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 183 

Lieu. Thr Gly 
1. 

<210s, SEQ ID NO 184 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 184 

Thr Gly Glu 
1. 

<210s, SEQ ID NO 185 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 185 

Gly Glu Gly 
1. 

<210s, SEQ ID NO 186 
&211s LENGTH: 3 
212. TYPE: PRT 



&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Glu Gly Thr 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Gly Thr Ala 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Thr Ala Gly 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ala Gly Gly 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Gly Gly Gly 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Gly Gly Arg 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 3 

212. TYPE: PRT 
&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Gly Arg Arg 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 3 
212. TYPE: PRT 

&213s ORGANISM: 

161 

Homo sapiens 

186 

187 

Homo sapiens 

187 

188 

Homo sapiens 

188 

189 

Homo sapiens 

189 

190 

Homo sapiens 

190 

191 

Homo sapiens 

191 

192 

Homo sapiens 

192 
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<4 OOs, SEQUENCE: 

Arg Arg His 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Arg His Ile 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

His Ile Arg 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ile Arg Ile 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Arg Ile Arg 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ile Arg Ser 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Arg Ser Lieu. 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 

212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

163 

193 

194 

Homo sapiens 

194 

195 

Homo sapiens 

195 

196 

Homo sapiens 

196 

197 

Homo sapiens 

197 

198 

Homo sapiens 

198 

199 

Homo sapiens 

199 
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Ser Lieu Lys 
1. 

<210s, SEQ ID NO 2 O1 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 2O1 

Lieu Lys Ile 
1. 

<210s, SEQ ID NO 202 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 2O2 

Lys Ile Glu 
1. 

<210s, SEQ ID NO 203 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 2O3 

Ile Glu Lieu 
1. 

<210s, SEQ ID NO 204 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 204 

Glu Lieu. His 
1. 

<210s, SEQ ID NO 205 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 205 

Lieu. His Ser 
1. 

<210s, SEQ ID NO 206 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 2O6 

Ser Arg Ser 
1. 

<210s, SEQ ID NO 2 O7 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 2O7 

Arg Ser Gly 
1. 
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<210s, SEQ ID NO 208 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 208 

Ser Gly His 
1. 

<210s, SEQ ID NO 209 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 209 

Gly His Trp 
1. 

<210s, SEQ ID NO 210 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 210 

His Trp Glin 
1. 

<210s, SEQ ID NO 211 
& 211 LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 211 

Trp Glin Ser 
1. 

<210s, SEQ ID NO 212 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 212 

Glin Ser Ile 
1. 

<210s, SEQ ID NO 213 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 213 

Ser Ile Asp 
1. 

<210s, SEQ ID NO 214 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 214 

Ile Asp Phe 
1. 
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<210s, SEQ ID NO 215 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Asp Phe Lys 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Phe Lys Glin 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Lys Glin Val 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

& 213 ORGANISM; 

<4 OOs, SEQUENCE: 

Glin Wall Lieu. 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Wall Lieu. His 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

His Ser Trp 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 

212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ser Trp Phe 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 3 

Homo sapiens 

215 

216 

Homo sapiens 

216 

217 

Homo sapiens 

217 

218 

Homo sapiens 

218 

219 

Homo sapiens 

219 

Homo sapiens 

22O 

221 

Homo sapiens 

221 

222 
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212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 222 

Trp Phe Arg 
1. 

<210s, SEQ ID NO 223 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 223 

Phe Arg Glin 
1. 

<210s, SEQ ID NO 224 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 224 

Arg Glin Pro 
1. 

<210s, SEQ ID NO 225 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

< 4 OO SEQUENCE: 225 

Glin Pro Glin 
1. 

<210s, SEQ ID NO 226 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 226 

Pro Glin Ser 
1. 

<210s, SEQ ID NO 227 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 227 

Glin Ser Asn 
1. 

<210s, SEQ ID NO 228 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 228 

Ser Asn Trp 
1. 

<210s, SEQ ID NO 229 
&211s LENGTH: 3 

212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 



<4 OOs, SEQUENCE: 

Asn Trp Gly 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Trp Gly Ile 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Gly Ile Glu 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ile Glu Ile 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Glu Ile Asn 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ile Asn Ala 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Asn Ala Phe 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 
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Homo sapiens 

23 O 

231 

Homo sapiens 

231 

232 

Homo sapiens 

232 

233 

Homo sapiens 

233 

234 

Homo sapiens 

234 

235 

Homo sapiens 

235 

236 

Homo sapiens 
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Ala Phe Asp 
1. 

<210s, SEQ ID NO 237 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 237 

Phe Asp Pro 
1. 

<210s, SEQ ID NO 238 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 238 

Asp Pro Ser 
1. 

<210s, SEQ ID NO 239 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 239 

Pro Ser Gly 
1. 

<210s, SEQ ID NO 24 O 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 240 

Ser Gly Thr 
1. 

<210s, SEQ ID NO 241 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 241 

Gly. Thir Asp 
1. 

<210s, SEQ ID NO 242 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 242 

Thir Asp Lieu. 
1. 

<210s, SEQ ID NO 243 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 243 

Asp Lieu Ala 



<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Lieu Ala Wall 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ala Wall. Thir 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Wall. Thir Ser 
1. 

<210 SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Thir Ser Lieu. 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ser Lieu. Gly 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Lieu. Gly Pro 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 

212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Gly Pro Gly 
1. 

177 
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Homo sapiens 
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247 

Homo sapiens 
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248 

Homo sapiens 
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249 

Homo sapiens 
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250 
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<210s, SEQ ID NO 251 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 251 

Pro Gly Ala 
1. 

<210s, SEQ ID NO 252 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 252 

Gly Ala Glu 
1. 

<210s, SEQ ID NO 253 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 253 

Glu Gly Lieu. 
1. 

<210s, SEQ ID NO 254 
&211s LENGTH: 3 
212. TYPE PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 254 

Gly Lieu. His 
1. 

<210s, SEQ ID NO 255 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OO > SEQUENCE: 255 

Lieu. His Pro 
1. 

<210s, SEQ ID NO 256 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 256 

His Pro Phe 
1. 

<210s, SEQ ID NO 257 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OO > SEQUENCE: 257 

Pro Phe Met 
1. 

<210s, SEQ ID NO 258 
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&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 258 

Phe Met Glu 
1. 

<210s, SEQ ID NO 259 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 259 

Met Glu Lieu. 
1. 

<210s, SEQ ID NO 260 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 260 

Lieu. Arg Val 
1. 

<210s, SEQ ID NO 261 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 261 

Arg Val Lieu. 
1. 

<210s, SEQ ID NO 262 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 262 

Wall Lieu. Glu 
1. 

<210s, SEQ ID NO 263 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 263 

Lieu. Glu Asn 
1. 

<210s, SEQ ID NO 264 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 264 

Glu Asn. Thir 
1. 

<210s, SEQ ID NO 265 
&211s LENGTH: 3 
212. TYPE: PRT 



&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Asn. Thir Lys 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Thir Lys Arg 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Lys Arg Ser 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Arg Ser Arg 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ser Arg Arg 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Arg Arg Asn 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 

212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Arg Asn Lieu. 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

183 
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265 

266 

Homo sapiens 

266 

267 

Homo sapiens 

267 

268 

Homo sapiens 

268 

269 

Homo sapiens 
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27 O 

Homo sapiens 

27 O 

271 
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<4 OOs, SEQUENCE: 

Asn Lieu. Gly 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Lieu. Gly Lieu. 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Gly Lieu. Asp 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Lieu. Asp Cys 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Asp Cys Asp 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Cys Asp Glu 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Asp Glu. His 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 

212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

185 
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Glu. His Ser 
1. 

<210s, SEQ ID NO 280 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 280 

His Ser Ser 
1. 

<210s, SEQ ID NO 281 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 281 

Ser Ser Glu 
1. 

<210s, SEQ ID NO 282 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 282 

Ser Glu Ser 
1. 

<210s, SEQ ID NO 283 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 283 

Glu Ser Arg 
1. 

<210s, SEQ ID NO 284 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 284 

Ser Arg Cys 
1. 

<210s, SEQ ID NO 285 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 285 

Arg Cys Cys 
1. 

<210s, SEQ ID NO 286 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 286 

Cys Cys Arg 
1. 
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<210s, SEQ ID NO 287 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OO > SEQUENCE: 287 

Cys Arg Tyr 
1. 

<210s, SEQ ID NO 288 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 288 

Arg Tyr Pro 
1. 

<210s, SEQ ID NO 289 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 289 

Tyr Pro Leu 
1. 

<210s, SEQ ID NO 290 
& 211 LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 290 

Lieu. Thir Wall 
1. 

<210s, SEQ ID NO 291 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 291 

Thr Val Asp 
1. 

<210s, SEQ ID NO 292 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 292 

Val Asp Phe 
1. 

<210s, SEQ ID NO 293 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 293 

Asp Phe Glu 
1. 
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<210s, SEQ ID NO 294 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 294 

Phe Glu Ala 
1. 

<210s, SEQ ID NO 295 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 295 

Glu Ala Phe 
1. 

<210s, SEQ ID NO 296 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 296 

Ala Phe Gly 
1. 

<210s, SEQ ID NO 297 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM; Homo sapiens 

<4 OO > SEQUENCE: 297 

Phe Gly Trp 
1. 

<210s, SEQ ID NO 298 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 298 

Gly Trp Asp 
1. 

<210s, SEQ ID NO 299 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 299 

Trp Asp Trp 
1. 

<210s, SEQ ID NO 3 OO 
&211s LENGTH: 3 

212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 3 OO 

Asp Trp Ile 
1. 

<210s, SEQ ID NO 3 O1 
&211s LENGTH: 3 
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212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 301 

Trp Ile Ile 
1. 

<210s, SEQ ID NO 3 O2 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 302 

Ile Ile Ala 
1. 

<210s, SEQ ID NO 3 O3 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 303 

Ile Ala Pro 
1. 

<210s, SEQ ID NO 3 O4 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

< 4 OO SEQUENCE: 304 

Ala Pro Llys 
1. 

<210s, SEQ ID NO 3 O5 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 305 

Pro Lys Arg 
1. 

<210s, SEQ ID NO 3 O6 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 306 

Lys Arg Tyr 
1. 

<210s, SEQ ID NO 3 O7 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OO > SEQUENCE: 3 O7 

Arg Tyr Lys 
1. 

<210s, SEQ ID NO 3 O8 
&211s LENGTH: 3 

212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 



<4 OOs, SEQUENCE: 

Tyr Lys Ala 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Lys Ala Asn 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ala Asn Tyr 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

ASn Tyr Cys 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Tyr Cys Ser 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Cys Ser Gly 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 

Ser Gly Glin 
1. 

<210s, SEQ ID NO 
&211s LENGTH: 
212. TYPE: PRT 

3 

&213s ORGANISM: 

<4 OOs, SEQUENCE: 
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Gly Glin Cys 
1. 

<210s, SEQ ID NO 316 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 316 

Glin Cys Glu 
1. 

<210s, SEQ ID NO 317 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 317 

Cys Glu Tyr 
1. 

<210s, SEQ ID NO 318 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 318 

Glu Tyr Met 
1. 

<210s, SEQ ID NO 319 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 319 

Tyr Met Phe 
1. 

<210s, SEQ ID NO 320 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 32O 

Met Phe Met 
1. 

<210s, SEQ ID NO 321 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 321 

Phe Met Glin 
1. 

<210s, SEQ ID NO 322 
&211s LENGTH: 3 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 322 

Met Glin Lys 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































