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[57] ABSTRACT

Disclosed are novel polypeptides possessing part or all of
the primary structural conformation and one or more of the
biological properties of mammalian erythropoietin (“EPO”)
which are characterized in preferred forms by being the
product of procaryotic or eucaryotic host expression of an
exogenous DNA sequence. Illusiratively, genomic DNA,
cDNA and manufactured DNA sequences coding for part or
all of the sequence of amino acid residues of EPO or for
analogs thereof are incorporated into autonomously repli-
cating plasmid or viral vectors employed to transform or
transfect suitable procaryotic or eucaryotic host cells such as
bacteria, yeast or vertebrate cells in culture. Upon isolation
from culture media or cellular lysates or fragments, products
of expression of the DNA sequences display, e.g., the
immunological properties and in vitro and in vivo biological
activities of EPO of human or monkey species origins.
Disclosed also are chemically synthesized polypeptides
sharing the biochemical and immunological properties of
EPO. Also disclosed are improved methods for the detection
of specific single stranded polynucleotides in a heterologous
cellular or viral sample prepared from, e.g., DNA present in
a plasmid or viral-borne cDNA or genomic DNA “library”.

7 Claims, 27 Drawing Sheets
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CTAG AAACCATGAG GGTAATAAAA TAATGGCTCC GCCGCGTCTG
TTTGGTACTC CCATTATTTIT ATTACCGAGG CGGCGCAGAC

ATCTGCGACT
TAGACGCTGA

TGAAAACATC
ACTTTTGTAG

TTACGGTACC
AATGCCATGG

GTTGGTCAAC
CAACCAGTTG

GGCTGTACTG
CCGACATGAC

AACCGCTGCA
TTGGCGACGT

ACTACTCTGC
TGATGAGACG

GGATGCTGCA
CCTACGACGT

GCAAACTGTT
CGTTTGACAA

TATACTGGCG
ATATGACCGC

CGAGAGTTCT
GCTCTCAAGA

ACCACTGGTT
TGGTGACCAA

AGACACCARAG
TCTGTGGTTC

AAGCAGTTGA
TTCGTCAACT

CGTGGCCAGG
GCACCGGTCC

GCTGCATGTT
CGACGTACAA

TGCGTGCTCT
ACGCACGAGA

TCTGCTGCAC
AGACGACGTG

TCGTGTATAC
AGCACATATG

AAGCATGCCG
TTCGTACGGC

GGAACGTTAC
CCTTGCAATG

GTGCTGARCA
CACGACTTGT

GTTAACTTCT
CAATTGAAGA

AGTTTGGCAG
TCAAACCGTC

CACTGCTGGT
GTGACGACCA

GACAAAGCAG
CTGTTTCGTC

GGGTGCACAG
CCCACGTGTC

CGCTGCGTAC
GCGACGCATG

TCTAACTTCC
AGATTGAAGG

TACTGGTGAC
ATGACCACTG

CTGCTGGAAG
GACGACCTTIC

CTGTTCTTTG
GACAAGAAAC

ACGCTTGGAA
TGCGAACCTT

GGTCTGGCAC
CCAGACCGTG

AAACTCCTCT
TTTGAGGAGA

TATCTGGCCT
ATAGACCGGA

AAAGAGGCTA
TTTCTCCGAT

CATCACTGCT
GTAGTGACGA

TGCGTGGTAA
ACGCACCATT

Sa

CTAAAGAAGC
GATTTCTTCG

AACGAAAACA
TTGCTTTTGT

ACGTATGGAA
TGCATACCTT

TGCTGAGCGA
ACGACTCGCT

CAGCCGTGGG
GTCGGCACCC

GAGATCTCTG
CTCTAGAGAC

TCTCTCCGCC
AGAGAGGCGG

GATACCTTCC
CTATGGAAGG

ACTGAAACTG
TGACTTTGAC

1I

CGCTAATAG
GCGATTATCA

GCT
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CGAGAGTTTT
GCTCTCAAAA

ACCACTGGTT
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AGACACCAAG
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AAGCTGTTGA
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FIG. 10
1. AATTCTAGAAACCATGAGGGTAATAAAATA
2. CCATTATTTTATTACCCTCATGGTTTCTAG
3. ATGGCTCCGCCGCGTCTGATCTGCGAC
4, CTCGAGTCGCAGATCAGACGCGGCGGAG
5. TCGAGAGTTCTGGAACGTTACCTGCTG
6. CTTCCAGCAGGTAACGTTCCAGAACT
7. GAAGCTAAAGAAGCTGAAAACATC
8. GTGGTGATGTTTTCAGCTTCTTTAG
9. ACCACTGGTTGTGCTGAACACTGTTC
10. CAAAGAACAGTGTTCAGCACAACCA
11. TTTGAACGAAAACATTACGGTACCG

12. GATCCGGTACCGTAATGTTTTCGTT
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FI1G. 11

Xbal
EcoRI 1 3
AATTCTAG AAACCATGAG GGTAATAAAA TAATGGCTCC GCCGCGTCTG
GATC TTTGGTACTC CCATTATTTT ATTACCGAGG CGGCGCAGAC
2 4

5
ATCTGCGACT CGAGAGTTCT GGAACGTTAC CTGCTGGAAG CTAAAGAAGC
TAGACGCTGA GCTCTCAAGA CCTTGCAATG GACGACCTTC GATTTCTTCG
6

1 S 11
TGAAARACATC ACCACTGGTT GTGCTGAACA CTGTTCTTTG AACGAAAACA
ACTTTTGTAG TGGTGACCAA CACGACTTGT GACAAGAAAC TTGCTTTTGT
8 10

0
KpnI  BamHI
TTACGGTACC G
AATGCCATGG CCTAG
12
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FIG. 12

1. AATTCGGTACCAGACACCAAGGT

2. GTTAACCTTGGTGTCTGGTACCG

3. TAACTTCTACGCTTGGAAACGTAT

4. TTCCATACGTTTCCAAGCGTAGAA

5. GGAAGTTGGTCAACAAGCAGTTGAAGT
6. CCAAACTTCAACTGCTTGTTGACCAAC
7. TTGGCAGGGTCTGGCACTGCTGAGCG
8. GCCTCGCTCAGCAGTGCCAGACCCTG
9. AGGCTGTACTGCGTGGCCAGGCA

10. GCAGTGCCTGGCCACGCAGTACA

11. CTGCTGGTAAACTCCTCTCAGCCGT
12. TTCCCACGGCTGAGAGGAGTTTACCA
13. GGGAACCGCTGCAGCTGCATGTTGAC
14. GCTTTGTCAACATGCAGCTGCAGCGG
15. AAAGCAGTATCTGGCCTGAGATCTG

16. GATCCAGATCTCAGGCCAGATACT



Page 30 of 33

Filed 03/05/2007

Case 1:05-cv-12237-WGY Document 313-6

5,621,080

Sheet 19 of 27

Apr. 15, 1997

U.S. Patent

OYLOOVYOVYLOLO
DLOLYDYD

IHWweg IIITPh4

DDOVYOIDOOLD
DDDILOOODYD

LODILOVYDOY
¥OODVYOLODL

9T
¥DDIDVYOVLY
LDDODLOLVL
ST

TT
YOYODYDLLL
LIOLODLOVVYY

j

8
DIHDDYDYID
DVYDDDIOLOD

L

4

SLODLLIOLO
HYDDTYTOND

YOOVUDOVDLD
LODLODLOYO

olifalele) 4 4 fohF
DYODODLLLOY

YYOY.LDOYDD
LLOLYODLOD

0T
DALDDOONYOD
DDYDODDLOD
6

LOVYYOLOOLL
VDLLOVYODVYY

[4

YT

IODYOIDDLL

YOOLODIOTY
€T

DYDLYOVDOD
DLOYLOLODD

9
DLLOYDOVYD
OYVDLODLLD

S

LLODYIYOOL IIDOVVYODDL VOVUYOLILVYD DLIDDLOLOL DDLYDDD
YVDDLVLODY YVODLLODOVY LOLLOVVLLO DVVYODVOVYDY D

3

€1 "OId

OVIDDOLLY ¥
T TudX

IYOOH



Case 1.05-cv-12237-WGY Document 313-6  Filed 03/05/2007 Page 31 of 33

U.S. Patent Apr. 15, 1997 Sheet 20 of 27 5,621,080
FIG. 14

1. GATCCAGATCTCTGACTACTCTGC

2. ACGCAGCAGAGTAGTCAGAGATCTG
3. TGCGTGCTCTGGGTGCACAGAAAGAGG
4. GATAGCCTCTTTCTGTGCACCCAGAGC
5. CTATCTCTCCGCCGGATGCTGCATCT
6. CAGCAGATGCAGCATCCGGCGGAGA
7. GCTGCACCGCTGCGTACCATCACTG
8. ATCAGCAGTGATGGTACGCAGCGGTG
9. CTGATACCTTCCGCAAACTGTTTCG
10. ATACACGAAACAGTTTGCGGAAGGT
11. TGTATACTCTAACTTCCTGCGTGGTA
12. CAGTTTACCACGCAGGAAGTTAGAGT
13. AACTGAAACTGTATACTGGCGAAGC
14. GGCATGCTTCGCCAGTATACAGTTT
15. ATGCCGTACTGGTGACCGCTAATAG

16. TCGACTATTAGCGGTCACCAGTAC
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GA TCCAGATCTCTG
GTCTAGAGAC

1
ACTACTCTGC
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TATACTGGCG
ATATGACCGC
14

TGCGTGCTCT
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TCTGCTGCAC
AGACGACGTG
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AGCACATATG
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TTCGTACGGC
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5

GGGTGCACAG AAAGAGGCTA TCTCTCCGCC

CCCACGTGTC TTTCTCCGAT
4

7

AGAGAGGCGG

)

GATACCTTCC

CGCTGCGTAC CATCACTGCT
GCGACGCATG GTAGTGACGA
8

11

CTATGGAAGG

13

TCTAACTTCC TGCGTGGTAA ACTGAAACTG

AGATTGAAGG ACGCACCATT
12

15

TACTGGTGAC CGCTAATAG

ATGACCACTG GCGATTATC
16

TGACTTTGAC

N
1

-t
H

|

AGCT

Page 32 of 33



Case 1.05-cv-12237-WGY Document 313-6  Filed 03/05/2007 Page 33 of 33

U.S. Patent Apr. 15, 1997 Sheet 22 of 27 5,621,080
FIG. 16

1. AATTCAAGCTTGGATAAAAGAGCT
2. GTGGAGCTCTTTTATCCAAGCTTG
3. CCACCAAGATTGATCTGTGACTC
4, TCTCGAGTCACAGATCAATCTTG
5. GAGAGTTTTGGAAAGATACTTGTTG
6. CTTCCAACAAGTATCTTTCCAAAAC
7. GAAGCTAAAGAAGCTGAAAACATC
8. GTGGTGATGTTTTCAGCTTCTTTAG
9. . ACCACTGGTTGTGCTGAACACTGTTC
10. CAAAGAACAGTGTTCAGCACAACCA
11. TTTGAACGAAAACATTACGGTACCG

12. GATCCGGTACCGTAATGTTTTCGTT





