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ogogoano

Tk :

TR = BIPREAT

HWED=EMAATF

Fc= 847

by TMlE = r4y 2R UZKFE (Lucida console)

BcHI®ES47

27)

AAT-Fc2 (pCAG.nec-hAAT-hIgGl Fc) (EFIES3I2(C3 T 3%BLES)
AT : ERZILIP-172F NI RUE MoG1OFCfF (CEHER

< DNA &%l

GAATTCGCCE
TGCCTGGTCC
ACATCCCACC
TTCGCCTTCA
TCCCCAGTGA
CACGATGARA
CATGAAGGCT
ACCACCGGCA
GATGTTARAA
GCCRAGARAC
GTCAAGGAGC
ARATGGGAGA
GCGACCACCG
ALGAAGCTGT
TTCCTGCCTG
ACCAAGTTCC
ATTACTGGAR
AGCAATGGGG
GTGCATAAGG
TTAGAGGCCA
TTAATGATTG
CRAARAACGC

> dsDNA

CCATGCCGTC
CTGTCTCCCT
ACGATCAGGA
GCCTATACCG
GCATCGCTAC
TCCTGGAGGG
TCCAGGAACT
ATGGCCTGTT
AGTTGTACCA
AGATCAACGA
TTGACAGAGA
GACCCTTTGA
TGAAGGTGCC
CCAGCTGGGT
ATGAGGGGAA
TGGAAAATGA
CCTATGATCT
CTGACCTCTC
CTGTGCTGAC
TACCCATGTC
AACAAAATAC
GTGAGOCCA

1977 bp
TTCTGTCTCG
GGCTGAGGAT
TCACCCAACC
CCAGCTGGCA
AGCCTTTGCA
CCTGAATTTC
CCTCCGTACC
CCTCAGCGAG
CTCAGAAGCC
TTACGTGGAG
CACAGTTTTT
AGTCAAGGAC
TATGATGAAG
GCTGCTGATG
ACTACAGCAC
AGACAGAAGG
GAAGAGCGTC
CGGGGTCACA
CATCGACGAG
TATCCCCCCC
CAAGTCTCCC

TGGGGCATCC
CCCCAGGGAG
TTCAACAAGA
CACCAGTCCA
ATGCTCTCCC
AACCTCACGG
CTCAACCAGC
GGCCTGARAGC
TTCACTGTCA
AAGGGTACTC
GCTCTGGTGA
RACCGAGGAAG
CGTTTAGGCA
AAATACCTGG
CTGGAARATG
TCTGCCAGCT
CTGGGTCARC
GAGGAGGCAC
ARAGGGACTG
GAGGTCARAGT
CTCTTCATGG

TCCTGCTGGC
ATGCTGCCCA
TCACCCCCAA
ACAGCACCAA
TGGGGACCAA
AGATTCCGGA
CAGACAGCCA
TAGTGGATAA
ACTTCGGGGA
AAGGGAARAT
ATTACATCTT
AGGACTTCCA
TGTTTAACAT
GCAATGCCAC
AACTCACCCA
TACATTTACC
TGGGCATCAC
CCCTGAAGCT
ARGCTGCTGG
TCAACARACC
GARAAGTGGT

JP 2015-504675 A 2015.2.16

AGGCCTGTGC
GAAGACAGAT
CCTGGCTGAG
TATCTTCTTC
GGCTGACACT
GGCTCAGATC
GCTCCAGCTG
GTTTTTGGAG
CACCGARGAG
TGTGGATTTG
CTTTAAAGGC
CGTGGACCAG
CCAGCACTGT
CGCCATCTTC
CGATATCATC
CAAACTGTCC
TAAGGTCTTC
CTCCAAGGCC
GGCCATGTTT
CTTTGTCTTC
GAATCCCACC

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
260

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
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BHI&ES32
AAT-Fc2 < FIJBSECH >
652 a.a.

MPSSVSWGIL
LYRQLAHQSN
QELLRTLNQP

INDYVEKGTQ
KVPMMKRLGM
ENEDRRSASL
VLTIDEKGTE

LLAGLCCLVP
STNIFFSPVS
DSQLQLTTGN
GKIVDLVKEL
FNIQHCKKLS
HLPKLSITGT
AAGAMFLEAI

EPKSCDKTHT CPPCPAPELL

NWYVDGVEVH
ISKAKGQPRE
PVLDSDGSFF

BcHIEH S48
AAT-Fc3

NAKTKPREEQ
PQVYTLPPSR
LYSKLTVDKS

VSLAEDPQGD
IATAFAMLSL
GLFLSEGLKL
DRDTVFALVN
SWVLLMKYLG
YDLKSVLGQL
PMSIPPEVKF
GGPSVFLFPP
YNSTYRVVSV
DELTKNQVSL
RWQOGNVFSC

(28)

ARQKTDTSHH
GTKADTHDEI
VDKFLEDVKK
YIFFKGKWER
NATAIFFLPD
GITKVFSNGA
NKPFVFLMIE
KPKDTLMISR
LTVLHQDWLN
TCLVKGFYPS
SVMHEALHNH

(pCAG.neo-hAAT-hIgGl Fc; bIIR% )

DODHPTFNKI
LEGLNFNLTE
LYHSEAFTVN
PFEVKDTEEE
EGKLQHLENE
DLSGVTEEAP
QNTKSPLFMG
TPEVTCVVVD
GKEYKCKVSN
DIAVEWESNG
YTQKSLSLSP

(AT bPITP-17>F NIT 32 R U MgG1 DFclfi > S R S B CHR)

< DNA Bl

GAATTCGCCA
TGCCTGGTCC
ACRTCCCACC
TTCGCCTTCA
TCCCCAGTGA
CACGATGAAA
CATGAAGGCT
ACCACCGGCA
GATGTTAARA
GCCRAGARAC
GTCARARGGAGC
RAATGGGAGA
GCGACCACCG
AAGAAGCTGT
TTCCTGCCTG
ACCAAGTTCC
ATTACTGGARA

> dsDNA

CCATGCCGTC
CTGTCTCCCT
ACGATCAGGA
GCCTATACCG
GCATCGCTAC
TCCTGGAGGG
TCCAGGAACT
ATGGCCTGTT
AGTTGTACCA
AGATCAACGA
TTGACAGAGA
GACCCTTTGA
TGAAGGTGCC
CCAGCTGGGT
ATGAGGGGAA
TGGAAAATGA
CCTATGATCT

1950 bp

TTCTGTCTCG
GGCTGAGGAT
TCACCCAACC
CCAGCTGGCA
AGCCTTTGCA
CCTGAATTTC
CCTCCGTACC
CCTCAGCGAG
CTCAGAAGCC
TTACGTGGAG
CACAGTTTTT
AGTCAAGGAC
TATGATGAAG
GCTGCTGATG
ACTACAGCAC
AGACAGAAGG
GAAGAGCGTC

TGGGGCATCC
CCCCARGGGAG
TTCAACAAGA
CACCAGTCCA
ATGCTCTCCC
AACCTCACGG
CTCARCCAGC
GGCCTGARAGC
TTCACTGTCA
AAGGGTACTC
GCTCTGGTGA
ACCGAGGAAG
CGTTTAGGCA
AAATACCTGG
CTGGAAAATG
TCTGCCAGCT
CTGGGTCAAC

TCCTGCTGGC
ATGCTGCCCA
TCACCCCCAA
ACAGCACCAA
TGGGGACCAA
AGATTCCGGA
CAGACAGCCA
TAGTGGATAA
ACTTCGGGGA
AAGGGAAAAT
ATTACATCTT
AGGACTTCCA
TGTTTAACAT
GCAATGCCAC
AACTCACCCA
TACATTTACC
TGGGCATCAC

JP 2015-504675 A 2015.2.16

TPNLAEFAFS
IPEAQIHEGF
FGDTEEAKKQ
DFHVDQATTV
LTHDIITKFL
LKLSKAVHKA
KVVNPTQKTR
VSHEDPEVKF
KALPAPIEKT
QPENNYKTTP
GK

AGGCCTGTGC
GARGACAGAT
CCTGGCTGAG
TATCTTCTTC
GGCTGACACT
GGCTCAGATC
GCTCCAGCTG
GTTTTTGGAG
CACCGARAGAG
TGTGGATTTG
CTTTAAAGGC
CGTGGACCAG
CCAGCACTGT
CGCCATCTTC
CGATATCATC
CAARACTGTCC
TAAGGTCTTC

1920

1977

60
120
180
240
300
360
420
480
540
600
652

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
%960

1020
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(29) JP 2015-504675 A 2015.2.16

AGCAATGGGG CTGACCTCTC CGGGGTCACA GAGGAGGCAC CCCTGAAGCT CTCCAAGGCC
GTGCATAAGG CTGTGCTGAC CATCGACGAG AARAGGGACTG AAGCTGCTGG GGCCATGTTT
TTAGAGGCCA TACCCATGTC TATCCCCCCC GAGGTCAAGT TCAACAAACC CTTTGTCTTC
TTAATGATTG AACAAAATAC CAAGTCTCCC CTCTTCATGG GAAAAGTGGT GAATCCCACC

ACHIES49

AAT-Fc3 < PI/BSECH) > FABEHI49 (AL:EhFAIF-172FNTSSRUENMgGl1OFcik (CHHR)

643 a.a.
MPSSVSWGIL LLAGLCCLVP VSLAEDPQGD AAQKTDTSHH DQDHPTFNKI TPNLAEFAFS
LYRQLAHQSN STNIFFSPVS IATAFAMLSL GTKADTHDEI LEGLNFNLTE IPEAQIHEGF
QELLRTLNQP DSQLQLTTGN GLFLSEGLKL VDKFLEDVKK LYHSEAFTVN FGDTEEAKKQ
INDYVEKGTQ GKIVDLVKEL DRDTVFALVN YIFFKGKWER PFEVKDTEEE DFHVDQATTV
KVPMMKRLGM FNIQHCKKLS SWVLLMKYLG NATAIFFLPD EGKLQHLENE LTHDIITKFL
ENEDRRSASL HLPKLSITGT YDLKSVLGQL GITKVFSNGA DLSGVTEEAP LKLSKAVHKA
VLTIDEKGTE AAGAMFLEAI PMSIPPEVKF NKPFVFLMIE QNTKSPLFMG KVVNPTQKTR
TCPPCPAPEL L

BCHIESS0
AAT-Fc4 (pCAG.neo-hAAT-hIgG2 Fc, ®E ) >
(AL EMPII7-17 2 FNIT 22 R U NgG2OFclift v (CER3R)

< DN BcH > dsDNA 1962 bp

GAATTCGCCA CCATGCCGTC TTCTGTCTCG TGGGGCATCC TCCTGCTGGC AGGCCTGTGC
TGCCTGGTCC CTGTCTCCCT GGCTGAGGAT CCCCAGGGAG ATGCTGCCCA GAAGACAGAT
ACATCCCACC ACGATCAGGA TCACCCAACC TTCAACAAGA TCACCCCCAA CCTGGCTGAG

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1950

60
120
180
240
300
360
420
480
540
600
643

60
120
180
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40



TTCGCCTTCA
TCCCCAGTGA
CACGATGAAA
CATGAAGGCT
ACCACCGGCA
GATGTTAAAA
GCCAAGAAAC
GTCAAGGAGC
AAATGGGAGA
GCGACCACCG
ARGAAGCTGT
TTCCTGCCTG
ACCAAGTTCC
ATTACTGGAA
AGCRATGGGG
GTGCATAAGG
TTAGAGGCCA
TTAATGATTG
CRRRRAACGC

ByIES51
AAT-Fc4

647 a.a.

GCCTATACCG
GCATCGCTAC
TCCTGGAGGG
TCCAGGAACT
ATGGCCTGTT
AGTTGTACCA
AGATCAACGA
TTGACAGAGA
GACCCTTTGA
TGAAGGTGCC
CCAGCTGGGT
ATGAGGGGAA
TGGAAAATGA
CCTATGATCT
CTGACCTCTC
CTGTGCTGAC
TACCCATGTC
AACAAAATAC
GTi

CCAGCTGGCA
AGCCTTTGCA
CCTGARATTTC
CCTCCGTACC
CCTCAGCGAG
CTCAGAAGCC
TTACGTGGAG
CACAGTTTTT
AGTCAAGGAC
TATGATGARG
GCTGCTGATG
ACTACAGCAC
AGACAGAAGG
GAAGAGCGTC
CGGGGTCACA
CATCGACGAG
TATCCCCCCC
CAAGTCTCCC

(30)

CACCAGTCCA
ATGCTCTCCC
AACCTCACGG
CTCAACCAGC
GGCCTGAAGC
TTCACTGTCA
AAGGGTACTC
GCTCTGGTGA
ACCGAGGAAG
CGTTTAGGCA
AAATACCTGG
CTGGAAAATG
TCTGCCAGCT
CTGGGTCAAC
GAGGAGGCAC
AAAGGGACTG
GAGGTCAAGT
CTCTTCATGG

GAGGAT CT

ACAGCACCAA
TGGGGACCAA
AGATTCCGGA
CAGACAGCCA
TAGTGGATAA
RACTTCGGGGA
AAGGGAAAAT
ATTACATCTT
AGGACTTCCA
TGTTTAACAT
GCAATGCCAC
ARCTCACCCA
TACATTTACC
TGGGCATCAC
CCCTGAAGCT
AAGCTGCTGG
TCAACAAACC
GRAAAGTGGT

MPSSVSWGIL LLAGLCCLVP VSLAEDPQGD AAQKTDTSHH DQDHPTFNKI
LYRQLAHQSN STNIFFSPVS IATAFAMLSL GTKADTHDEI LEGLNFNLTE

QELLRTLNQP DSQLOLTTGN GLFLSEGLKL VDKFLEDVKK LYHSEAFTVN

INDYVEKGTQ GKIVDLVKEL DRDTVFALVN YIFFKGKWER PFEVKDTEEE

KVPMMKRLGM FNIQHCKKLS SWVLLMKYLG NATAIFFLPD EGKLQHLENE

JP 2015-504675 A 2015.2.16

TATCTTCTTC
GGCTGACACT
GGCTCAGATC
GCTCCAGCTG
GTTTTTGGAG
CACCGAAGAG
TGTGGATTTG
CTTTAAAGGC
CGTGGACCAG
CCAGCACTGT
CGCCATCTTC
CGATATCATC
CAAACTGTCC
TAAGGTCTTC
CTCCAAGGCC
GGCCATGTTT
CTTTGTCTTC
GAATCCCACC

< PIJEEEY) > (AL:ERPILIP-17>F NI RUENgG2OFCli A (CHR)

TPNLAEFAFS
IPEAQIHEGF
FGDTEEAKKQ
DFHVDQATTV
LTHDIITKFL

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1962

60
120
180
240
300
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(31)

JP 2015-504675 A 2015.2.16

ENEDRRSASL HLPKLSITGT YDLKSVLGQL GITKVFSNGA DLSGVTEEAP LKLSKAVHKA

EHIESS2
BAT-Fc5 (pCAG.neo-hAAT-hIgG3 Fc, &)
(AT :EMPNIP-172F NTS 2Bt MoG3DFcHiF (CE3R)

< DNA BEcHl

> dsDNA

1995 bp

GAATTCGCCA CCATGCCGTC TTCTGTCTCG

TGCCTGGTCC
ACATCCCACC
TTCGCCTTCA
TCCCCAGTGA
CACGATGAAA
CATGAAGGCT
ACCACCGGCA
GATGTTAAAA
GCCRAGAAAC
GTCAAGGAGC
AAATGGGAGA
GCGACCACCG
AAGAAGCTGT
TTCCTGCCTG
ACCAAGTTCC
ATTRACTGGAR

AGCRATGGGG
GTGCATAAGG
TTAGAGGCCA
TTAATGATTG
CARRRRAACGC

CTGTCTCCCT
ACGATCAGGA
GCCTATACCG
GCATCGCTAC
TCCTGGAGGG
TCCAGGAACT
ATGGCCTGTT
AGTTGTACCA
AGATCAACGA
TTGACAGAGA
GACCCTTTGA
TGAAGGTGCC
CCAGCTGGGT
ATGAGGGGRA
TGGAAAATGA
CCTATGATCT
CTGACCTCTC
CTGTGCTGAC
TACCCATGTC
AACRARATAC

GGCTGAGGAT
TCACCCARCC
CCAGCTGGCA
AGCCTTTGCA
CCTGAATTTC
CCTCCGTACC
CCTCAGCGAG
CTCAGAAGCC
TTACGTGGAG
CACAGTTTTT
AGTCAAGGAC
TATGATGAAG
GCTGCTGATG
ACTACAGCAC
AGACAGAAGG
GARGAGCGTC
CGGGGTCACA
CATCGACGAG
TATCCCCCCC
CAAGTCTCCC

TGGGGCATCC
CCCCAGGGAG
TTCAACAAGA
CACCAGTCCA
ATGCTCTCCC
AACCTCACGG
CTCAACCAGC
GGCCTGAAGC
TTCACTGTCA
ARAGGGTACTC
GCTCTGGTGA
ACCGAGGAAG
CGTTTAGGCA
AAATACCTGG
CTGGAAAATG
TCTGCCAGCT
CTGGGTCARAC
GAGGAGGCAC
ARAGGGACTG
GAGGTCAAGT
CTCTTCATGG

TCCTGCTGGC
ATGCTGCCCA
TCACCCCCAA
ACAGCACCAA
TGGGGACCAA
AGATTCCGGA
CAGACAGCCA
TAGTGGATAA
ACTTCGGGGA
AAGGGAAAAT
ATTACATCTT
ACGGACTTCCA
TGTTTAACAT
GCAATGCCAC
AACTCACCCA
TACATTTACC
TGGGCATCAC
CCCTGAAGCT
AAGCTGCTGG
TCAACAAACC
GAAAAGTGGT

VLTIDEKGTE AAGAMFLEAI PMSIPPEVKF NKPFVFLMIE QNTKSPLFMG KVVNPTQKTR
RKCCVECPPC PAP; 3

AGGCCTGTGC
GARGACAGAT
CCTGGCTGAG
TATCTTCTTC
GGCTGACACT
GGCTCAGATC
GCTCCAGCTG
GTTTTTGGAG
CACCGAAGAG
TGTGGATTTG
CTTTAAAGGC
CGTGGACCAG
CCAGCACTGT
CGCCATCTTC
CGATATCATC
CAAACTGTCC
TAAGGTCTTC
CTCCARAGGCC
GGCCATGTTT
CTTTGTICTTC
GRAATCCCACC

360
420
480
540
600
647
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20
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BHIESS3
AAT-Fc5 < PI/EECH) > (AL:ERPLIP-172F NI ERUEMNgG3DFCiA (CHE)

658 a.a.

MPSSVSWGIL
LYRQLAHQSN
QELLRTLNQP
INDYVEKGTQ
KVPMMKRLGM
ENEDRRSASL
VLTIDEKGTE
PCPRCPEPKS

EFESS4

LLAGLCCLVP
STNIFFSPVS
DSQLOLTTGN
GKIVDLVKEL
FNIQHCKKLS
HLPKLSITGT
ARGAMFLEAI
CDTPPPCPRC

VSLAEDPQGD
IATAFAMLSL
GLFLSEGLKL
DRDTVFALVN
SWVLLMKYLG
YDLKSVLGQL
PMSIPPEVKF
PAPELLGGPS

(32)

ARQKTDTSHH
GTKADTHDEI
VDKFLEDVKK
YIFFKGKWER
NATAIFFLPD
GITKVFSNGA
NKPFVFLMIE

VFLFPPKPKD

RAT-Fc6 (pCAG.neo-hAAT-hlgG4 Fc, B2 )
AL ERTAIP-172F NI RUE MgGAMFCI ST A2 MIEHE)

< DNA #25l

GAATTCGCCA
TGCCTGGTCC
ACATCCCACC
TTCGCCTTCA
TCCCCAGTGA
CACGATGAAR
CATGRAGGCT
ACCACCGGCA
GATGTTAAAR
GCCRAGRAAC
GTCAAGGAGC
AAATGGGAGA
GCGACCACCG
AAGRAGCTGT
TTCCTGCCTG

> dsDNA

CCATGCCGTC
CTGTCTCCCT
ACGATCAGGA
GCCTATACCG
GCATCGCTAC
TCCTGGAGGG
TCCAGGAACT
ATGGCCTGTT
AGTTGTACCA
AGATCAACGA
TTGACAGAGA
GACCCTTTGA
TGARAGGTGCC
CCAGCTGGGT
ATGAGGGGAA

1965 bp
TTCTGTCTCG
GGCTGAGGAT
TCACCCAACC
CCAGCTGGCA
AGCCTTTGCA
CCTGAATTTC
CCTCCGTACC
CCTCAGCGAG
CTCAGAAGCC
TTACGTGGAG
CACAGTTTTT
AGTCAAGGAC
TATGATGAAG
GCTGCTGATG
ACTACAGCAC

TGGGGCATCC
CCCCAGGGAG
TTCAACAAGA
CACCAGTCCA
ATGCTCTCCC
AACCTCACGG
CTCAACCAGC
GGCCTGAAGC
TTCACTGTCA
AAGGGTACTC
GCTCTGGTGA
ACCGAGGAAG
CGTTTAGGCA
ARATACCTGG
CTGGAAAATG

DQODHPTFNKI
LEGLNFNLTE
LYHSEAFTVN
PFEVKDTEEE
EGKLQHLENE
DLSGVTEEAP
QNTKSPLFMG
TLMISRTPEV

TCCTGCTGGC
ATGCTGCCCA
TCACCCCCAA
ACAGCACCAA
TGGGGACCAA
AGATTCCGGA
CAGACAGCCA
TAGTGGATAA
ACTTCGGGGA
AAGGGAAAAT
ATTACATCTT
RGGACTTCCA
TGTTTAACAT
GCAATGCCAC
AACTCACCCA

JP 2015-504675 A 2015.2.16

TPNLAEFAFS
IPEAQIHEGF
FGDTEEAKKQ
DFHVDQATTV
LTHDIITKFL
LKLSKAVHKA
KVVNPTQKTR
TCVVVDVSHE

AGGCCTGTGC
GRAGACAGAT
CCTGGCTGAG
TATCTTCTTC
GGCTGACACT
GGCTCAGATC
GCTCCAGCTG
GTTTTTGGAG
CACCGAAGAG
TGTGGATTTG
CTTTAAAGGC
CGTGGACCAG
CCAGCACTGT
CGCCATCTTC
CGATATCATC

1800
1860
1920
1980
1995

60
120
180
240
300
360
420
480
540
600
658

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
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ACCAAGTTCC
ATTACTGGAA
AGCAATGGGG
GTGCATAAGG
TTAGAGGCCA
TTAATGATTG
CARARRACGC

BCHIES55

TGGARAATGA
CCTATGATCT
CTGACCTCTC
CTGTGCTGAC
TACCCATGTC
AACAAARTAC

AGACAGAAGG
GAAGAGCGTC
CGGGGTCACA
CATCGACGAG
TATCCCCCCC
CAAGTCTCCC

(33)

TCTGCCAGCT
CTGGGTCAAC
GAGGAGGCAC
AAAGGGACTG
GAGGTCAAGT
CTCTTCATGG

TACATTTACC
TGGGCATCAC
CCCTGAAGCT
AAGCTGCTGG
TCAACAAACC
GAAAAGTGGT

JP 2015-504675 A 2015.2.16

CAAACTGTCC
TAAGGTCTTC
CTCCAAGGCC
GGCCATGTTT
CTTTGTCTTC
GAATCCCACC

AAT-Fc6 < FI/EEECH > (AT:ERPIIP-172F NI RUE NgGADFCli A (CH®R)

648 a.a.

MPSSVSWGIL
LYRQLAHQSN
QELLRTLNQP
INDYVEKGTQ
KVPMMKRLGM
ENEDRRSASL
VLTIDEKGTE

B3I ES56
AAT-Fc7

634 a.a.

SKYGPPCPSC PAPEFI

LLAGLCCLVP
STNIFFSPVS
DSQLOQLTTGN
GKIVDLVKEL
FNIQHCKKLS
HLPKLSITGT

AAGAMFLEAI

VSLAEDPQGD
IATAFAMLSL
GLFLSEGLEL
DRDTVFALVN
SWVLLMKYLG
YDLKSVLGQL
PMSIPPEVEKF

AAQKTDTSHH
GTKADTHDEI
VDKFLEDVEKK
YIFFKGKWER
NATAIFFLPD
GITKVFSNGA
NKPFVFLMIE

DODHPTFEFNKI
LEGLNFNLTE
LYHSEAFTVN
PFEVKDTEEE
EGKLQHLENE
DLSGVTEEAP
QNTKSPLFMG

TPNLAEFAFS
IPEAQIHEGF
FGDTEEAKKQ
DFHVDQATTV
LTHDIITKFL
LKLSKAVHKA
KVVNPTQKTR

MPSSVSWGIL LLAGLCCLVP VSLAEDPQGD ARQKTDTSHH DQDHPTFNKI TPNLAEFAFS

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560

1620
1680
1740
1800
1860
1920
1965

60
120
180
240
300
360
420
480
540
600
648

< PI/EEREHI > (AL:eRPAIT-172F NI RUES SR &2HY 3 NgG2OFclfif (CE3R)

10

20

30
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Suzhao &% 1
26%
19%
51%

PRHE/(—t> b
TNF-a

10 ug/mL FcAAT + #1 CD3/CD28

1 ug/mL FcAAT + 41 CD3/CD28

0.1 ug/mL FcAAT + 11 CD3/CD28
0.01 ug/mL FcAAT + 71 CD3/CD28
0.001 ug/mL FcAAT + #1 CD3/CD29

IL-6

10 ug/mL FcAAT + #1CD3/CD28

1 ug/mL FcAAT + 4 CD3/CD28

0.1 ug/mL FCAAT + #1 CD3/CD28
0.01 ug/mL FcAAT + #1CD3/CD28
0.001 ug/mL FcAAT + #i CD3/CD29

IL-1~A—%

10 ug/mL FcAAT + #1 CD3/CD28

1 ug/mL FcAAT + #1CD3/CD28

0.1 ug/mL FcAAT + #1CD3/CD28
0.01 ug/mL FcAAT + 371 CD3/CD28
0.001 ug/mL FcAAT + #1 CD3/CD29

IFN-g

10 ug/mL FCAAT + #1 CD3/CD28

1 ug/mL FcAAT + #1CD3/CD28

0.1 ug/mL FCAAT + 4 CD3/CD28
0.01 ug/mL FCcAAT + #1CD3/CD28
0.001 ug/mL FcAAT + 11 CD3/CD29

IL-17

10 ug/mL FcAAT + $1CD3/CD28

1 ug/mL FcAAT + #1CD3/CD28

0.1 ug/mL FcAAT + 41 CD3/CD28
0.01 ug/mL FcAAT + #1CD3/CD28
0.001 ug/mL FcAAT + 31 CD3/CD29

k-1
54%
17%
28%
-15%

k-1
-35%
52%
30%
-35%

KF—1
-55%
30%
7%
-45%

Fd=1
-262%
-9%
17%
65%

-1

52
54%
50%
56%
63%

0%

k-2

-250%

-344%
7%
69%
15%

k-2
-305%
-532%
8%
17%
-100%

par—2
30%
20%
100%
100%
14%

kF—2

k-3
47%
29%
100%
100%

k-3
100%
47%
100%
100%

k-3
100%
72%
100%
97%

Fr=3

k-3
100%
100%
100%
92%
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15 ugimt B B £, 018 10 ngfmi 3
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This internarional séarch repon has not been esiablished in respect of cenain claims under Arnticle 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2 g Claims Nos.:

because they relale 10 pans of the international application that do not comply with Lthe pwescnbed requirements to such an

extent that no meamn Tatignal be c ied ou ificall
Claim 1911 ia not searchable un r :hﬂa:)(a)af) as 31“9 unclear, bectla'u g‘nuda?'c acid oonslruct ol clalm 1 is not amenable to

purification via protein A affinity chromatography.

3. I:I Claims Nos.:

because they are dependent claims and are not drafied in accordance with the ‘second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continnation of item 3 of flrst sheet)

This Intemational Searching Authority found multiple inventions in this international application, as follows:
Thia application contains the following inventions or groups of inventions which are not sc linked as to form a smgle general inventive
concept under PCT Rule 13.1.

Group |+ clalms 1-13, 25, 28, 39, drawn o a construct comprising: a nuclels acid ancoding alpha- antitrypsin (AAT) or fragmant ar
paptide cleavage molecule thersof; and a nudeic acid encoding an immune fragment or 8 fragment capable of being joinad to itsalf, the ©
nudeic acid further manipulated to truncate or atiminate the immune fragment hinge region. Tha first invention {claims 1-4, 8-13) is
restricted o 3EQ ID NO:1 and 49. Should an additional fee(s) be paid, Applicant is inviled to elect an additional SEQ ID NO(s) to be
searched. The exact claims searched will depend on Applicant's election. Failure to clearly identify how any paid additional invention
feas are to be applied to the "+" group(a) will result in only the first claimed invention to be searched/examined.

See Supplemantal Sheet to continue

1. I:l As all required additional seareh fees were timely paid by the applicant, this international search report covers all scarchable
claims.

2. I:l As all searchable elaims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees,

A D As only some of the required addisional search fees were timely paid by the applicant, this international scarch Treport covers
only these claims for which fees were paid, specifically claims Nos.:

4. E No required additional search fees were timely paid by the applicant. Consequently, this international scarch report is

restricied (o the invention first mentoned in the claims; it is covered by elaims Nos.:
1-4, 8-13, restricted to SEQ IO NOC:1 and 49

The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fec.

The additional search fees were accompanied by the applicant’s protest but the appllcable protest
fee was not paid within the time limit specified in the invitation.

No proiest eccompanied the payment of additional search fees.

Remark on Protest
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In Continuation of Box |11. Obsarvations where unity of invention is lacking: ,
Group II; clalms 14-18, 19/14 {In part), 20-24, 27-38, 40, drawn 10 & fugion protain comprising consecutive amino ackds which, beginning
at the amino tarminus of the proteln, correspond to conseculive amino acids presant in (i) alpha-l antitrypsin or carbexyterminal fragment
thersof, (i) a peplide linker, and {iii) an Fc immune fragment having & deleted or truncated hinge region, wherein the consecutive amino

acids (I} remain bound lo {jii) when purified.

The inventions llsted as Groups |+ ard 1l do not relate {o a singla genaral inventive concept under PCT Rula 13.1 bacausa, under PCT
Rule 13.2, they lack the same or cormesponding spedial technical features for the following reasons:

The inventions of Group i+ include the spedial tachnical teature of a construct comprising: a nucleic acid encoding alpha- antitrypsin
(AAT) or fragment or peptide cleavage molecula thersof, and a nudeic acid encoding an Immune fragment or a fragment capable of
being joined to Ilsalf Lhe nucleic acid furth-r manipulaled 1o truncsite or efiminate the immune fragment hinge region, not required by
Group 1.

The invention of Group Il indudes the spadat lechnical feature of a Fusian protein comprising cansecutive amino acids which, beginning
at the amino lerminus of the protein, comespond to consecutive amine acids present in (i} alpha- antitrypsin or carhoxyterminal fregmant
thereof, (i) a peptide linker, and (ill) an Fs irrrune fragment having a deletad or truncated hinge region, wherein the consecutive amina
acids (I} remain bound to {iil} when purified, not required by Group t+.

- The inventions of Group 1+ share the technical foature of 4 construct of claim 1.
- The inventions of Group 1+ and Group H share the technical feature of a fuslon protein comprising alpha-l antitrypain (AAT) or fragmant
thereof, and an immuna fragrment having a deleted or truncated hinge region.

However, these shared technical features do not represant a contribution over pdor art as being ohvious over US 2009/0203580 A1 to
Dinarello, et al. {herenafter "Dinarello”) in view of US 2003/0120059 A1 lo Taa, et al. (hersinafter "Taa") as follows:

Dinarello taaches a construct comprising a nucleic acid encoding alpha-1 antitrypsin (AAT) (para [0172], [0174]-[0177], claims 5-7) or
fragments thereof (para [0019]), and a nudeic acid encoding an immuna fragment {para [0170H0172]; [0170}-"a fusion polypeptide may
includa AAT (e.g. mammallan .alpha.1-antitrypsin) or an analog thereof and a different amino acid sequence that may be heterologous
o AAT or analog substance® which are [0172]- "produced by recombinant DNA technigues”}, wherein the AAT is human AAT fusion
polypaptides (para [0170HO1 76)) comprising 1gG (pera [0171], [0173)-"...a fusion protein can include a hetarologous sequence derivad
from.... a human immunoglobulin constant region such as a human IgG1 constant region...the FcR ragion of the immunoglobulin.. the
immunoglobulin heterclogous sequenca of the fusion protein can be mutated....) and the nudeic acid is further manipulated to truncate
{para {0164]-[0165], [0168H0169]), but does not teach spedific elimination of the immune fragment hinga region. However, it would hava
been obvious b a parson having ondinary skill in the art to manipulete nudeic acid constructs to truncate or eliminata tha Immune
fragment hinge region, because immunoglobulin heterologous sequence of the fusion protein can be d (Di lla, para [0173]) or
truncated {para [0164]-[0165]) that can ba produoad by recombinant DNA techniques (pare [0172]), through recombinant DNA
techniques to truncats or allmlnale to produce the desired immune fragment and the AAT- human IgG1 constant reglon (Fc) fusion
protein.

Dinarello teaches AAT frag can have int lecular disulfide bonds {Dinarello, para [0191]), but does not specifically disclosa an
immune fragment capable of being joinad fo itsell. Tao teaches that hinge raglon of g6 provides intermolecular diswifide bonds
betwsan heavy and light chains using critical cysteine residues (para [0046]). Accordingly, it would have been obious o one of
ordinary skill in the art that Fc region of Ig& forms multimeric association (Tao, para [0046]) and accordingly, the immune fragments
capable of being Joinad Lo itself can be used to produce fusion proteins using racombinant DNA tachnelogy (Dinarello, para [0172], Tao
[0050]-[0062]).

Further, Tao disclosas a nudaic acld encading an IgG1 heavy chain manipulated to truncate or eliminete Lha immune fragment hinge
ragion, specificelly having a CHI-hinge dalation (para [0137], "CHI-hinge deletion {SEQ ID NO:4) capable of activating macrophages as
revealed by an ADCC assey {para [0136, [0137], "CHI-hinge daletion (SEQ ID NO:4) gave similer levels of macrophage activetion®),
but lacked the complement activation capability {para 0138], * In summary, a novel human IgG1 Fc chimera has baen constructed... The
Fc recaptor binding property was retained in the molecula, IgG1 Fc chimera the complemant activation capability was absent”).

Ragarding the limitation that human IgG1 constant region (Fc) is capable of being joined to itself, Tao discloses that said CHI-hinge
deletion Fc is capable of being joined to itself (para [0137], "The extracellular region of the fransfenin receptor used to anchor Fc
{rasidues B9-97) is able to substitute for native hinge. Tha hTR fragment used in this study Is apprmumalaly equal in length, if not amino
acid identity, to native IgG1 hinge, and may effactivaly provide functions similar to that of the hinge region. Another critical function of
hinge is to provida intarmolscular disulfide bonds batween heavy and light chains using critical cysteine residues. The hTR (1-87), which
containe &t least one cysteine (CB83) necsasary for TR dimerization, is able to mimic hinge by allowing multimer association of the hTR-
FcH monomers").

It would have besn obvious to one of ordinary to combine Dinarell and Tao by introducing, in the coursa of routine axparimentetion and
with a reasonable expectation of success, the CHI-hinge déeletion of Tag in the AAT- Fc fusion proteln of Dinarello, because Dinarella
spedifically discioses Lhat "the FoR ragion of the immunoglobulin may be ... mutated. In certain embodiments, it may be desirable o
utilize an immunoglobulin fusion protein thet does not interact with en Fe receptor and does not initiats ADCC reactions. In such
inatances, the immunoglobulin hetarclogous saquenca of the fusion prolsin can be mutated to inhibit such reactions™ (para [0171]),
whila Tao axplains that "antibody-dependent cel-mediated cytotoxicity {ADCC) has an important role in the destruction of many target
cells... by macrophages” (para [C00S]) and that “tha Iytic attack on the target cells is iggered by Fc recepior-mediated ADCC" (para
[00O05]), and that ADCC reactions are avoided by using Lhe Fe having CHi-hinge deletion {para 0138]). As 3aid construct would have
been cbvious to one of ofdinary skil in the art at the time of tha invention, this cannct be considered a special technical featyre that
‘would otherwise unily the groups.

See the following Suppl | Shaet to continue
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In Continuation of the Praceding Supplemantal Sheet:

Another common technical feature of the inventions listed as Group I+ is a nudeic acid encoding spedfic amino acid sequencs of AAT
or fragments theraof and a fragment capabla of baing joined o itsall. Howsver, this shared tachnical feeture does net representa '
contribulion over prior arl as being anticipatad by US 2002/0073217 A1 to Barr, st al. (hereinafter "Barr"), Bar discloses a nudelc acid
{para [0020], [0UBE], FIGs. 1-4, Tables 7, 8, 11) encoding the ¢laimed amino acid SEQ ID NO: 1 {(para [0017], [0174], [0181]- SEQ D
NC 2, 100% identity} or frangments thereof (para [0074]) and a fragment capable of being [oined to itsell (para [0174]-methods of
formation of intra- and intermolecular disulfide bonds). Tharefore, no significant structural similarities can madily ba ascertained among
the claimed nuclaic acids encoding specific amino acid sequences, either known or unknown in the prior art. Withoul a shared special
tachnical feature, the inventions lack unity with one another.

Further to tha discussion above, the shared the technical feature of 8 fusion proteln comprising alpha- antitrypsin (AAT) or fragmant
thersof; and an immune fragment having a deleted or truncated hinge reglon of Group I+ and Group Il, does not represent a contribution
over prior art as baing obvious over Dinarello, :

Dinarallo teaches a construsl comprising & fusion profsin alpha-l anlitrypsin {AAT) (para [0172), [0174]-[0177]) or fragments thereof
{para {0019]), and an immune fragment (para [01 TOH0172]; {0170]-"a fusion polypeptida may include AAT (e.g. mammalian
alpha.1-antitrypsin) or an analog thereof and a dlffarent amine acld sequenca that may be h logous to AAT or log substance”
which are [0172]- *produced by recombinant DNA techniques™), wherein tha AAT is human AAT fusion polypeptides (para [0170]-[3176])
comprising IgG (para [0171)], [0173)- “...a fusion protein can includa a heterslogous sequenca derived from... a human immunoglobulin
constant region such as a human IgG+ constant region...the FcR region of the immunoglobulin...the immunoglobulin heterologous
seqguance of the fusion protain can ba mutated....) and further manipulated to truncate (para [0164]1{0165], [0168]-[0168]), but does not
teach specific alimination of the immune fragmant hinga region. However, it would hava been obvious to a person heving erdinary skill in
the arl to manipulale nuceic acid constructs to tumcata or eliminate the immune fragment hinge region; because Immunoglobufin
heteralogous sequence of the fusion protein can be mutated {Dinarello, para [0173]) or truncated {para [0164]-[0185]) that can be
produced by recombinant DNA techniques (para [0172]), through recombinant DNA techniques to truncate or eliminate, to produce the
desired immune fragment and the AAT- human IgG 1 constant region {Fc) fusion protein.

As Ihe common technical features were known in the art at tha time of the invention, these cannot be considered spacial tachnical
features that would otherwise unify the groups.

Therefare, Groups |+ and if lack unity under PCT Rule 13 because they do not share a same or comesponding special technical feature.
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