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Compositions and methods are provided for therapeutic treatment using recombinant Hemopexin
molecules having sufficient sialyation and/or absence of neutral glycans to allow for sufficient circulation
to remove free heme from a biological organism. In other embodiments, a recombinant Hemopexin molecule
is provided for therapeutic treatment having a percentage of neutral glycans to total glycans in a range of
from about 2 to about 30 percent as measured by HPLC after labelling with fluorescent probe 2-aminobenzoic

acid. Methods of treatment and making a recombinant Hemopexin molecule are also described.
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Compositions and methods are provided for therapeutic treatment using

‘ recombinant Hemopexin molecules having sufficient sialyation and/or absence
of neutral glycans to allow for sufficient circulation to remove free heme from a
biological organism. In other embodiments, a recombinant Hemopexin molecule

is provided for therapeutic treatment having a percentage of neutral glycans to

total glycans in a range of from about 2 to about 30 percent as measured by

HPLC after labelling with fluorescent probe 2-aminobenzoic acid. Methods of

treatment and making a recombinant Hemopexin molecule are also described.
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o=
<110> McLean, Kirk
Feldman, Rick
Hermiston, Terry
. Brooks, Alan
<120> (FREMEEZ AR RIERTE
<130> 17207.0009USP1

<140> New Filing
<l41> 2014-09-29

<160> 4

<170> PatentIn version 3.5

Q10> 1

211> 462

<212> PRT

213> BA

<400> 1

Met Ala Arg Val %eu Gly Ala Pro Val Aéa Leu Gly Leu Trp Sgr Leu
1 1 1

Cys Trp Ser Leu Ala Ile Ala Thr Pro Leu Pro Pro Thr Ser Ala His
20 25 30

Gly Asn Val Ala Glu Gly Glu Thr Lys Pro Asp Pro Asp Val Thr Glu
35 40 45

Arg Cys Ser Asp Gly Trp Ser Phe Asp Ala Thr Thr Leu Asp Asp Asn
50 55 60

Gly Thr Met Leu Phe Phe Lys Gly Glu Phe Val Trp Lys Ser His Lys
65 70 75 80

Trp Asp Arg Glu Leu Ile Ser Glu Arg Trp Lys Asn Phe Pro Ser Pro
85 90 95

Val Asp Ala Ala Phe Arg Gln Gly His Asn Ser Val Phe Leu Ile Lys
100 105 110

Gly Asp Lys Val Trp Val Tyr Pro Pro Glu Lys Lys Glu Lys Gly Tyr
115 120 125

F1H
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Pro Lys Leu Leu Gln Asp Glu Phe Pro Gly Ile Pro Ser Pro Leu Asp
130 135 140

Ala Ala Val Glu Cys His Arg Gly Glu Cys Gln Ala Glu Gly Val Leu
145 150 155 160

Phe Phe Gln Gly Asp Arg Glu Trp Phe Trp Asp Leu Ala Thr Gly Thr
165 170 175

Met Lys Glu Arg Ser Trp Pro Ala Val Gly Asn Cys Ser Ser Ala Leu
180 185 190

Arg Trp Leu Gly Arg Tyr Tyr Cys Phe Gln Gly Asn Gln Phe Leu Arg
195 200 205

Phe Asp Pro Val Arg Gly Glu Val Pro Pro Arg Tyr Pro Arg Asp Val
210 215 220

- Arg Asp Tyr Phe Met Pro Cys Pro Gly Arg Gly His Gly His Arg Asn
225 230 235 240

Gly Thr Gly His Gly Asn Ser Thr His His Gly Pro Glu Tyr Met Arg
245 250 255

Cys Ser Pro His Leu Val Leu Ser Ala Leu Thr Ser Asp Asn His Gly
260 265 270

Ala Thr Tyr Ala Phe Ser Gly Thr His Tyr Trp Arg Leu Asp Thr Ser
275 280 285

Arg Asp Gly Trp His Ser Trp Pro Ile Ala His Gln Trp Pro Gln Gly
290 295 300

Pro Ser Ala Val Asp Ala Ala Phe Ser Trp Glu Glu Lys Leu Tyr Leu
305 310 315 320

Val Gln Gly Thr Gln Val Tyr Val Phe Leu Thr Lys Gly Gly Tyr Thr
325 330 335

Leu Val Ser Gly Tyr Pro Lys Arg Leu Glu Lys Glu Val Gly Thr Pro
340 345 350

His Gly Ile Ile Leu Asp Ser Val Asp Ala Ala Phe [le Cys Pro Gly
£2H
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355

360

365

Ser Ser Arg Leu His Ile Met Ala Gly Arg Arg Leu Trp Trp Leu Asp

370

375

380

Leu Lys Ser Gly Ala gég Ala Thr Trp Thr Glu Leu Pro Trp Pro His

385

395

Glu Lys Val Asp Gly Ala Leu Cys Met Glu Lys

405

410

Ser Cys Ser Ala Asn Gly Pro Gly Leu Tyr Leu

420

25

400

Ser Leu Gly Pro Asn

415

Ile His Gly Pro Asn

430

Leu Tyr Cys Tyr Ser Asp Val Glu Lys Leu Asn Ala Ala Lys Ala Leu

435

Pro Gln Pro Gln Asn Val Thr Ser Leu Leu Gly Cys Thr His

450

210> 2

Q211> 1410
<212> DNA
Q213> BHA

<400> 2
atggctaggg

gecattgeca
aagccagacc
ctggatgaca
tgggaccegs
ttccgtcaag
cctgaaaaga
tccecactgg
ttcttccaag
tcctggeeag
ttccagggta

ccgegggatg

tactgggage

ceectettee
cagacgtgac
atggaaccat
agttaatctc
gtcacaacag
aggagaaageg
atgcagctgt
gtgaccgega
ctgttgggaa
accaattcct

tccgagacta

440

455

acccgttgca
tccgactagt
tgaacgctge
getgtrtttt
agagagatgg
tgtctttctg
atacccaaag
ggaatgtcac
gtggttetgg
ctgctectet
gecgettegac

cttcatgece

ctggggtigt

gcecatggga
tcagatggct
aaaggggagt
aagaatttcc
atcaaggggsg
ttgctccaag
cgtggagaat
gacttggcta
gcectgagat
cctgtcaggg

tgcectggea
£3H

445

460

ggagcctatg
atgttgetga
ggagctttga
ttgtgtggaa
ccageectgt
acaaagtctg
atgaatttcc
gtcaagctga
cgggaaccat
ggctgggecg
gagaggtgcc

gaggccatgg

ctggtetetg
aggcgagacc
tgctaccacc
gagtcacaaa
ggatgctgea
ggtataccct
tggaatccca
aggcgtecte
gaaggagcgt
ctactactge
tcccaggtac

acacaggaat

60
120
180
240
300
360
420
480
540
600
660
720
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gggactggee
ctagtcttgt
cactactggc
tggceccagg
gtccagggea
tatccgaage
gatgcggect
tggtggetgg
gagaaggtag
aatggtcccg
aaactgaatg
actcaccacc
<210> 3
<211> 1451
<212> DNA
Q13> BA

<400> 3
accggtgaat

tggtcectcet
aatgtggeceg
tggagcttcg
ttcgtgtgga
ccgteeeegg
gacaaagtgt
gatgagttcc
tgccaageag
acgggaacca
tggctgggaa
ggagaggtgc

cggggccatg

atgggaacag
ctgcactgac
gtctggacac
gtccttcage
cccaggtata
ggctggagaa
ttatctgecc
acctgaagtc
acggagectt
gcttgtacct
cagccaagge

atcaccacca

tcgeegecac
gttggtcact
aaggcgaaac
acgctactac
agtcgcataa
tcgacgetgc
gggtgtacce
cgggcatccc
aaggegtgct
tgaaggaacg
gatactactg
cceccacggta

gecaccggaa

tacccaccat
gtctgacaac
cagccgggat
agtggatgct
tgtcttectg
ggaagtcggg
tgggtcttct
aggagcccaa
gtgtatggaa
catccatggt
ccttecgeaa

tcatcaccat

catggctegc
tgctattgee
taagccagac
cctggatgat
gtgggaccgg
atttcggcag
acctgagaaa
ctegeeecte
gtttttccaa
ctcctggeca
tttccaagga
cecegegggac

Cggaaccggg

ggcectgagt
catggtgcca
ggctggeata
gccttttect
acaaagggag
accccteatg
cggctecata
gccacgtgga
aagtcccttg
cccaatttgt

ccccagaatg

gttcttggtg
actcecgetge
cctgacgtga
aacggcacta
gagctcatct
ggacacaatt
aaggagaaag
gacgeggceag
ggggacagag
gcegtgggaa
aatcagtttc
gtgcgegact

catggaaact

4 H

atatgcgctg
cctatgectt
gctggececat
gggaagaaaa
gctataccct
ggattatcct
tcatggcagg
cagagcttcc
gcectaactce
actgctacag

tgaccagtct

cceetgttge
ctccgaccag
ccgagagatg
tgctgttett
cagaaaggtg
ccgtgttect
gttacccaaa
tggaatgcca
aatggttctg
attgctccag
ttcgettcga
attttatgcec

cgactcatca

tagcccacat
cagtgggacc
tgctcatcag
actctatctg
agtaagcggt
ggactctgtg
acggeggetg
ttggceecat
atgttccgee
tgatgtggag

cctggegctgc

ccteggtett
cgecgeacgga
cagcgacgga
taagggggag
gaagaacttt
gatcaagggg
gctgetecaa
tagaggcgaa
ggacctggct
cgcactgcga
tcctgtecege
gtgtecggga

cggacctgag

780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1410

60
120
180
240
300
360
420
480
540
600
660
720
780
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tacatgaggt
acctatgcat
tcgtggeega
tgggaggaaa
ggctacacge
ggaatcatcc
attatggegg
actgaacttc
ggaccaaact
tactgctact
gtgacctcge
gcegegetag
<210> 4
211> 462
<212> PRT
Q213> BA
<400> 4

1

gcagcecgea
tctegggtac
tcgegeacca
agctctacct
tcgtgteggg
tggactcggt
gacgeegecet
cgtggectcea
cctgeagege
cggatgtcga
tgcttggatg

C

tctcgtgetg
tcactactgg
gtggccacag
ggtgcagggt
ctacccaaag
cgatgctgcea
ttggtggttg
cgagaaggtc
caacggaccg
aaaattgaac

tacacaccac

tccgeectca
aggctggata
ggcecctcag
acccaagtct
agactggaga
ttcatctgec
gacttgaaat
gacggégcgt
ggattgtacc

geggccaagg

caccatcacc

10

cctccgacaa
cctcacggga
cagtcgatge
acgtgttcct
aggaggtggg
cgggaagcetc
ccggegeeca
tgtgcatgga
tgatccacgg
cgcteectca

atcatcacca

ccatggggct
tggatggcac
cgetttctea
cactaaggga
gactccccat
geggetgeac
ggcegacttgg
aaaatctctg
accgaatctg
gcegeagaac

ccattaggcg

Met Ala Arg Val Leu Gly Ala Pro Val Ala Leu Gly Leu Trp Ser Leu
5

15

Cys Trp Ser Leu Ala Ile Ala Thr Pro Leu Pro Pro Thr Ser Ala His

Gly Asn Val Ala Glu Gly Glu Tgr Lys Pro Asp Pro
4

35

20

25

30

Asp Val Thr Glu
45

Arg Cys Ser Asp Gly Trp Ser Phe Asp Ala Thr Thr Leu Asp Asp Asn
50 55 60

Gly Thr Met Leu Phe Phe Lys Gly Glu Phe Val Trp Lys Ser His Lys
65 70 75 80

Trp Asp Arg Glu Leu Ile Ser Glu Arg Trp Lys Asn Phe Pro Ser Pro
85 90 95

Val Asp Ala Ala Phe Arg Gln Gly His Asn Ser Val Phe Leu Ile Lys
£S5 H

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1451

L
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100 105 110

Gly Asp Lys Val Trp Val Tyr Pro Pro Glu Lys Lys Glu Lys Gly Tyr
115 120 125

Pro Lys Leu Leu Gln Asp Glu Phe Pro Gly Ile Pro Ser Pro Leu Asp
130 135 140

Ala Ala Val Glu Cys His Arg Gly Glu Cys Gln Ala Glu Gly Val Leu
145 150 155 160

Phe Phe Gin Gly Asp Arg Glu Trp Phe Trp Asp Leu Ala Thr Gly Thr
165 170 175

Met Lys Glu Arg Ser Trp Pro Ala Val Gly Asn Cys Ser Ser Ala Leu
180 185 190

Arg Trp Leu Gly Arg Tyr Tyr Cys Phe Gln Gly Asn Gln Phe Leu Arg
195 200 205

Phe Asp Pro Val Arg Gly Glu Val Pro Pro Arg Tyr Pro Arg Asp Val
210 215 220

Arg Asp Tyr Phe Met Pro Cys Pro Gly Arg Gly His Gly His Arg Asn
225 230 235 240

Gly Thr Gly His Gly Asn Ser Thr His His Gly Pro Glu Tyr Met Arg
245 250 255

Cys Ser Pro His Leu Val Leu Ser Ala Leu Thr Ser Asp Asn His Gly
260 265 270

Ala Thr Tyr Ala Phe Ser Gly Thr His Tyr Trp Arg Leu Asp Thr Ser
275 280 285

Arg Asp Gly Trp His Ser Trp Pro Ile Ala His Gln Trp Pro Gln Gly
290 295 300

Pro Ser Ala Val Asp Ala Ala Phe Ser Trp Glu Glu Lys Leu Tyr Leu
305 310 315 320

Val Gln Gly Thr Gln Val Tyr Val Phe Leu Thr Lys Gly Gly Tyr Thr
325 330 335

$6H
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Leu Val Ser Gly Tyr Pro Lys Arg Leu Glu Lys Glu Val Gly Thr Pro
340 345 350

His Gly Ile Ile Leu Asp Ser Val Asp Ala Ala Phe Ile Cys Pro Gly
355 360 365

Ser Ser Arg Leu His Ile Met Ala Gly Arg Arg Leu Trp Trp Leu Asp
370 375 380

Leu Lys Ser Gly Ala Gln Ala Thr Trp Thr Glu Leu Pro Trp Pro His
385 390 395 400

Glu Lys Val Asp Gly Ala Leu Cys Met Glu Lys Ser Leu Gly Pro Asn
405 410 415

Ser Cys Ser Ala Asn Gly Pro Gly Leu Tyr Leu Ile His Gly Pro Asn
420 425 ' 430

Leu Tyr Cys Tyr Ser Asp Val Glu Lys Leu Asn Ala Ala Lys Ala Leu
435 440 445

Pro Gln Pro Gln Asn Val Thr Ser Leu Leu Gly Cys Thr His
450 455 460

®71TH
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