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Signal peptide Hinge . . . . . .
protein has a prolonged half-life in vivo in comparison
ATGGGGGTGCACGAATGTCCTGOCTGGCTGTGGCTTCTCCTGTCCCTGCTGTCGCTCCCT 60 to naturally occurring or recombinant native human
M G V HEC PAWLWLTLLS L LS L P ieti i i i
CTG0GCCTCCCAGTOCTGGGCOCCCCACCACOCCTCATCTGTGACAGCCGAGTCCTGGAG 120 erythrop o'1et1n. In one 'eml'aodn'nent of the invention,
i LP VL G APPRLICDSRVYLE the protein has a half-life in vivo at least three fold
AGGTACCTCTTGOAGGECAAGGAGOCCOAGARTATCACOACOGCTGTOCTOAACACTGE 180 . . .. .
R YL LEAKTEATENTITTGTCAEHZC higher than native human erythropoietin. The fusion
AGCTTGAATGAGAATATCACTGTCCCAGACACCAAAGTTAATTTCTATGCCTGGAAGAGG 240 . - i
S LNENITYV PDT KVNTFYAWER protein also exhibits enhanced erythropoietic bioactivity
ATGGAGETCGGGCAGCAGGCCGTAGAAGTCTGGCAGGGCCTGGCCCTGCTGTCGGAAGCT 300 ; ; : it
ME V GQOQ A V EV WQ GL A LLS E a in comparison to native human erythropoietin. In one
GTCCTGCGOGGCCAGGCCCTGTTGGTCAACTCTTCCCAGCCGTGGGAGCCCCTGCAGCTG 360 i i i ]
I e embodiment, the fusion protein comprises the complete
CATGTGGATAAAGCCGTCAGTGGCCTICGCAGCCTCACCACTCTGCTTCGGGCTCTGCGA 420 peptide sequence of a human erythropoietin (EPO)
H VD KAV S G LRSLTTTLTLZRATLDR .
GCCCAGAAGGAAGCCATCTCCCCTCCAGATGUGGCCTCAGCTGCTCCACTCCGAACAATC 480 molecule and the peptide sequence of an Fc fragment
A Q K EA I SP P DAAS AATPTLRT 1 . . -
ACTGCTGACACTTTCCGCAAACTCTTCCGAGTCTACTCCAATTTICCTCCGGGGAAAGCTG 540 of human immunoglobulin IgG1. The Fc fragment in
T A DTFRKLTFRVY SNTFLTZRGEK.L the fusi tein includes the hi : CH? and
AAGCTGTACACAGGGGAGGCCTGCAGGACAGGGGACAGAGITGAGCCCAAATCTGGTGAG 600 ¢ lusion protein includes the hnge region, an
KL YT GEACRTG DRVYVEP K S GD ; ; ;
AAAACTAGIACATGCCCACCGTGCCCAGCACCTGAACTCCTGGOOGOATCGTCAGICTIC 60 CH3 domains of human immunoglobulin IgG1. The EPO
K T s 17 [gr p g FraP L L LGGTPSVE molecule may be linked directly to the Fc fragment to
CTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGE 720 . . . .
LFP P KP KDTLMTISRTPTEVTC avoid extraneous peptide linkers and lessen the risk of
GTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGC 780 . . .. L
V VYV DV ST EDT PEVNVETFENWY VDG an immunogenic response when administered in vivo. In
GTGGAGGTGCATAATGCCAAGACAAA : s PN
7 CORGGIGCATARTGCCANGAT KGCCPGC(;GGQGGQGCSGT(}CAQCA?A?GT‘}ACCIG{T840 one embodiment the hinge region is a human Fc fragment
GTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGC 900 ; ; ; ; ; i
¢ 1 g AR EACIRCARTE variant having a non-cysteine residue at amino acid 6.
ARGGICTCCAACARAGECCICCCAGTOCOCATCGAGAMMACCATCTCCAAAGCCAAAGEG 960 The invention also relates to nucleic acid and amino acid
CAGCCCCGAGAACCACAGGTGTACACCCTGCCOCCATCCCGGGATGAGCTGACCAAGAAC 1020 sequences encoding the fusion protein and transfected cell
Q PR EP Q VYTTLGPPSRDETLTXKN . . . -
CAGGICAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGOGACATCGCOGTGGAGTGG 1080 lines and methods for producing the fusion protein. The
Q v s§ L T CL VKGFY P S§DI1 AV EW . fhld h 1 et
GAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGAC 1140 mvention further includes pharmaceutical compositions
E §$ NG ¢ P ENNY KT T PP V L DS D L 3 3 3
GGCCCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAAC 1200 comprising the fusion protein and methods of using the
GG P FF LY $ K L T V D KZSUERK W 0Q QG N i i arm i 1t
GTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTC 1260 fusion protein and/or the ph acel'mc'al 'comp(?smon's,
VES CSVMHEALHRNEHEYTOQEKS L for example to stimulate erythropoiesis in subjects in
TCCCTGTCTCCGGGTAAATAA 1320
S LS P G K * need of therapy.
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