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[000129] An exemplary AAT-Fc fusion protein is the AAT-hFcl (human IgG1 Fc)
described herein. As shown below, AAT polypeptide portion of the fusion prgfein is
underlined (SEQ ID NO: 2) and the IgG-Fc polypeptide portion of the fusioyfprotein is
italicized (SEQ ID NO: 3). |

AAT-hFcl (human IgGl Fc)

EDPOQGDAAQKTDTSHHDODHPTENKITPNLAEFAFSLYRQLAHOQSNSTNIFESPVSIATAF

AMLSLGTKADTHDEILEGLNFNLTEIPEAQIHEGFQELLRTLNQPi%QLQLTTGNGLFLSE

GLKLVDKFLEDVKKLYHSEAFTVNFGDTEEAKKQINDYVEKGTQA%IVDLVKELDRDTVFA

LVNYIFFKGKWERPFEVKDTEEEDFHVDQVTTVKVPMMKRLGM{NIQHCKKLSSWVLLMKY

LGNATAIFFLPDEGKLQHLENELTHDIITKFLENEDRRSASD&LPKLSITGTYDLKSVLGQ

LGITKVFSNGADLSGVTEEAPLKLSKAVHKAVLTIDEKGTH&AGAMFLEAIPMSIPPEVKF

NKPFVFLMIEQONTKS PLEMGKVVNPTQKEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPK

DTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL
HODWLNGRKEYKCKVSNKALPAPIEKTISKAKGQPREBOVYTLPPSRDELTKNQVSLTCLVEK
GEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFIfY SKLTVDRKSRWOOGNVFSCSVMHEA
LHNHYTQKSLSLSPGK (SEQ ID NO:16)

[000130] An exemplary AAT-Fc fusion prgfein is the AAT-hFc2 (human IgG2 Fc),
described herein. As shown below, AAT polygeptide portion of the fusion protein is
underlined (SEQ ID NO: 2) and the 1gG-Fc

italicized (SEQ ID NO: 4).

lypeptide portion of the fusion protein is

AAT-hFc2 (human IgG2 Fc)

EDPQGDAAQKTDTSHHDODHPTFNK JTPNLAEFAFSLYRQLAHQSNSTNIFEFSPVSIATAF
AMLSLGTKADTHDEILEGLNFNLTﬁ&PEAQIHEGFQELLRTLNQPDSQLQLTTGNGLFLSE
GLKLVDKFLEDVKKLYHSEAFTV%%GDTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVFA
LVNYIFFKGKWERPFEVKDTEEéDFHVDQVTTVKVPMMKRLGMFNIQHCKKLSSWVLLMKY

LGNATAIFFLPDEGKLQHLENéLTHDIITKFLENEDRRSASLHLPKLSITGTYDLKSVLGQ

LGITKVFSNGADLSGVTEE#@LKLSKAVHKAVLTIDEKGTEAAGAMFLEAIPMSIPPEVKF

NKPFVFLMIEQNTKSPLFM&KVVNPTQKERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLM

ISRTPEVTCVVVDVSHEPPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDW
LNGKEYKCKVSNKGLHAPIEKTISKTKGOQPREPQVYTLPPSREEMTKNQVSLTCLVKGEYP
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SDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQOGNVESCSVHEALHNH
YTOKSLSLSPGK (SEQ ID NO: 17)

[000131] An exemplary AAT-Fc fusion protein is the AAT-MM-EL-}fFc1 (human
IgG1 Fc, Met351Glu/Met358Leu), described herein. As shown below, A/AT polypeptide
portion of the fusion protein is underlined (SEQ ID NO: 34), the IgG-F£ polypeptide
portion of the fusion protein is italicized (SEQ ID NO: 3), and the Mgf351Glu mutation is
boxed, and the Met358Leu mutation is shaded in grey.

AAT-MM-EL-hFcl (human IgGl Fc, Met351Glu/MetA58Leu)

EDPQGDAAQKTDTSHHDOQDHPTFNKITPNLAEFAFSLYRQLYHOSNSTNIFFSPVSIATAF
AMLSLGTKADTHDEILEGLNFNLTEIPEAQIHEGFQELLR#&NQPDSQLQLTTGNGLFLSE
GLKLVDKFLEDVKKLYHSEAFTVNFGDTEEAKKQINDYVﬁ%GTQGKIVDLVKELDRDTVFA

LVNYIFFKGKWERPFEVKDTEEEDFHVDQVTTVKVPMMZ?LGMFNIQHCKKLSSWVLLMKY

LGNATAIFFLPDEGKLQHLENELTHDIITKFLENEDHASASLHLPKLSITGTYDLKSVLGQ

LGITKVFSNGADLSGVTEEAPLKLSKAVHKAVLTI JﬁKGTEAAGA[ﬂFLEAI 1.SIPPEVKF

NKPEVFLMIEQNTKSPLFMGKVVNPTQKEPKSCDETHTCPPCPAPELLGGPSVFLEFPPKPK

DTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGEVHNAKTKPREEQYNSTYRVVSVLTVL
HODWLNGKEYKCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSRDELTKNQVSLTCLVK
GFYPSDIAVEWESNGOQPENNYKTTPPVLDSGSFEFLYSKLTVDKSRWOQOGNVEFSCSVMHEA
LHNHYTQKSLSLSPGK (SEQ ID NO:

[000132] An exemplary AAT-Fc fybion protein is the AAT-MM-EL-hFc2 (human
IgG2 Fc, Met351Glu/Met358Leu), desgribed herein. As shown below, AAT polypeptide
portion of the fusion protein is underfined (SEQ ID NO: 34), the IgG-Fc polypeptide
portion of the fusion protein is italigized (SEQ ID NO: 4), the Met351Glu mutation is
boxed, and the Met358Leu mutatjon is shaded in grey.

AAT-MM-EL-hFc2 (human /IgG2 Fc, Met351Glu/Met358Leu)

EDPOQGDAAQKTDTSHHDQDHPTFNKITPNLAEFAFSLYRQLAHQSNSTNIFFSPVSIATAF

AMLSLGTKADTHDEILEQéNFNLTEIPEAQIHEGFQELLRTLNQPDSQLQLTTGNGLFLSE

GLKLVDKFLEDVKKLY#@EAFTVNFGDTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVFA
LVNYIFFKGKWERPFi@KDTEEEDFHVDQVTTVKVPMMKRLGMFNIQHCKKLSSWVLLMKY
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LGNATAIFFLPDEGKLOQHLENELTHDIITKFLENEDRRSASLHLPKLSITGTYIJLKSVLGQ

LGITKVESNGADLSGVTEEAPLKLSKAVHKAVLTIDEKGTEAAGAEFLEAI PESIPPEVKE

NKPEVELMIEQONTKS PLEMGKVVNPTQKERKCCVECPPCPAPPVAGPSVELEFPPKPKDTLM
ISRTPEVTCVVVDVSHEDPEVQEFNWYVDGVEVHANAKTKPREEQFNSTFRWSVLTVVHQDW
LNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNGQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWOOGNYEFSCSVMHEALHNH
YTOKSLSLSPGK (SEQ ID NO: 19)

[000133] An exemplary AAT-Fc fusion protein is the AAT-YIM-LL-hFc1(human
IgG1 Fc, Met351Leu/Met358Leu), described herein. As shownfoelow, AAT polypeptide
portion of the fusion protein is underlined (SEQ ID NO: 35), the IgG-Fc polypeptide
portion of the fusion protein is italicized (SEQ ID NO: 3), thf Met351Leu mutation is
shaded in black, and the Met358Leu mutation is shaded infrey.

AAT-MM-LL-hFcl (human IgGl Fc, Met351Lgu/Met358Leu)

EDPQGDAAQKTDTSHHDQDHPTFNKITPNLAEFAF YROLAHOSNSTNIFFSPVSIATAF

AMLSLGTKADTHDEILEGLNFNLTEIPEAQIHEG#EELLRTLNQPDSQLQLTTGNGLFLSE

GLKLVDKFLEDVKKLYHSEAFTVNFGDTEEAKKiﬁNDYVEKGTQGKIVDLVKELDRDTVFA

LVNYIFFKGKWERPFEVKDTEEEDFHVDQVTE%kVPMMKRLGMFNIQHCKKLSSWVLLMKY

LGNATAIFFLPDEGKLQHLENELTHDIITKE&ENEDRRSASLHLPKLSITGTYDLKSVLGQ
IPPEVKF

LGITKVFSNGADLSGVTEEAPLKLSKAVHHAVLTIDEKGTEAAGAEFLEAI_m

NKPFVFLMIEQNTKSPLFMGKVVNPTQK#LKSCDKTHTCPPCPAPELLGGPSVFLFPPKPK

DTLMISRTPEVITCVVVDVSHEDPEVKFWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL
HODWLNGKEYKCKVSNKALPAPIEKTE SKAKGOQPREPQVYTLPPSRDELTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTHPVLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEA
LANHYTQKSLSLSPGK(SEQ ID O:36)

[000134] An exemplary AAAL-Fc fusion protein is the AAT-MM:LL-hFc¢2(human
IgG2 Fc, Met351Leu/Met358La), described herein. As shown below, AAT polypeptide
portion of the fusion protein igfunderlined (SEQ ID NO: 35), the IgG-Fc polypeptide
portion of the fusion protein/is italicized (SEQ ID NO: 4), the Met351Leu mutation is
shaded in black, and the Mfet358Leu mutation is shaded in grey.
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AAT-MM:LL-hFc2 (human IgG2 Fc, Met35l1Leu/Met358Leu)

EDPQGDAAQKTDTSHHDODHPTFNKITPNLAEFAFSLYRQLAHQSNSTNIFEFEPVSIATAF
AMLSLGTKADTHDEILEGLNFNLTEIPEAQIHEGFQELLRTLNQPDSQLQLfTGNGLFLSE
GLKLVDKFLEDVKKLYHSEAFTVNFGDTEEAKKQINDYVEKGTQGKIVDD&KELDRDTVFA

LVNYIFFKGKWERPFEVKDTEEEDFHVDQVTTVKVPMMKRLGMFNIQHQ%KLSSWVLLMKY

LGNATAIFFLPDEGKLQHLENELTHDIITKFLENEDRRSASLHLPKL#&TGTYDLKSVLGQ

\STPPEVKF
NKPFVFLMIEQONTKSPLFMGKVVNPTQOKERKCCVECPPCPAPPVALPSVFLFPPKPKDTLM

LGITKVFSNGADLSGVTEEAPLKLSKAVHKAVLTIDEKGTEAAG

ISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQHNSTFRVVSVLTVVHQDW
LNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSRYEMTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYRTTPPMLDSDGSFFLYSKLTVDKSEWOQOGNVESCSVMHEALHNH
YTOKSLSLSPGK (SEQ ID NO:20)

[000135] An exemplary AAT-Fc fusion protein is thie AAT-hFcl-AAT (human IgG1),
described herein. As shown below, AAT polypeptide gortion of the fusion protein is
underlined (SEQ ID NO: 2), the IgG-Fc polypeptide portion of the fusion protein is

italicized (SEQ ID NO: 3).

AAT-hFcl-AAT (human IgG1l)

EDPQGDAAQKTDTSHHDQDHPTEFNKITPNLAEFAFSLYRQLAHQSNSTNIFEFSPVSIATAF

AMLSLGTKADTHDEILEGLNENLTEIPEAPIHEGEQELLRTLNQPDSQLOLTTGNGLFLSE

GLKLVDKFLEDVKKLYHSEAFTVNFGDTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVEA

LVNYIFFKGKWERPFEVKDTEEEDFHWAQVTTVKVPMMKRLGMFNIQHCKKLSSWVLLMKY

LGNATAIFFLPDEGKLQHLENELTHV&ITKFLENEDRRSASLHLPKLSITGTYDLKSVLGQ

LGITKVFSNGADLSGVTEEAPLKL;&AVHKAVLTIDEKGTEAAGAMFLEAIPMSIPPEVKF

NKPFVFLMIEQNTKSPLFMGKVVﬂ%TQKEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPK

DTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL
HODWLNGREYKCKVSNKALPAPIERKTISKAKGOPREPQVYTLPPSRDELTKNQVSLTCLVK
GFYPSDIAVEWESNGQOPENYYKTTPPVLDSDGSFFLYSKLTVDKSRWQOGNVFESCSVMHEA
LHNHYTQKSLSLSPGKASYGSEDPOQGDAAQKTDTSHHDODHPTENKITPNLAEFAFSLYRO

LAHOSNSTNIFEFSPVSIATAFAMLSLGTKADTHDEILEGLNENLTEIPEAQIHEGEFQELLR

TLNQPDSQLQLTTGNGZ%LSEGLKLVDKFLEDVKKLYHSEAFTVNFGDTEEAKKQINDYVE

40



WO 2013/003641 PCT/US2012/044730

[000136] These exemplary AAT-Fc fusion proteins were made using the following
techniques.

[000137] The gene encoding human AAT was PCR amplified from human liver cDNA
(Zyagen). Specific point mutations within the gene encoding AAT or the Fc region were
generated by overlapping PCR. The AAT encoding gene was cloned in frame with é gene
encoding the hinge region, followed by a CH2 domain, and a CH3 domain of human IgGl,
IgG2, IgG3, 1gG4, or IgM into a mammalian expression vector, containing a mammalian
sccretion signal sequence up strcam of the AAT gene insertion site. These expression
vectors were transfected into mammalian cells (specifically HEK293 or CHO cells) and
grown for scveral days in 8% CO; at 37° C. The recombinant AAT-Fc fusion proteins were
purified from the expression cell supernatant by protein A chromatography. Importantly, a
near ncutral pH buffer was used (Gentle Ag/Ab Elution Buffer, Thermo Scientific) to elute
the AAT-Fc fusion protein from the protein A resin. The AAT-Fc fusion protein can not be
eluted from protein A resin using a standard low pH clution, as the ability of AAT to inhibit
NE is compromised following low pH treatment, likely due to a low pH mediated
oligomerization of AAT. Figure 1F shows the effects of low pH elution on the ability of
AAT to inhibit neutrophil elastase. AAT-Fc fusion protein can be purified either by protein
A and a near neutral pH elution buffer, by CaptureSelect® Alpha-1 Antitrypsin affinity
matrix (BAC BV).

[000138] The purified AAT-Fc fusion proteins were tested for activity by determining
their ability to inhibit neutrophil elastase (NE). Figure 1B and 1D show a reducing SDS-
PAGE gel of purified serum derived AAT (sdAAT) and.AAT-Fc fusion proteins (Fig 1B-
lane 1: sdAAT, lane 2: AAT-Fc (SEQ ID NO: 16), lane 3: AAT-EL-Fc (SEQ ID NO: 18),
Fig 1D AAT-Fc-AAT (SEQ ID NO: 20). The proteins were visualized by staining with

coomassie blue.
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Example 2: AAT-TNFa Targeting Molecule Fusion Proteins

[000142] The studies presented herein describe several, non-limiting examples of
recombinant AAT derivatives comprising human AAT fused to an anti-TNFa antibody or a
derivative of a TNFa receptor. These examples are provided below to further illustrate
different features of the present invention. The examples also illustrate useful methodology
for practicing the invention. These examples do not and are not intended to limit the
claimed invention.

[000143] The fusion proteins below include cytokine targeting polypeptide sequences
that are from or are derived from (i) the anti-TNFa antibody D2E7 (also known as
Adalimumab or Humira®), or (ii) the extracellular domain of Type 2 TNFa Receptor
(TNFR2-ECD). The AAT polypeptide portion of the fusion protein is underlined, the
antibody constant regions (CH1-hinge-CH2-CH3, or CL) are italicized, and D2E7-VH,
D2E7-VK, and TNFR2-ECD are denoted in bold text. While these examples include a hinge
sequence and/or a linker sequence, fusion proteins of the invention can be made using any

hinge sequence and/or a linker sequence suitable in length and/or flexibility. Alternatively

fusion proteins can be made without using a hinge and/or a linker sequence.
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KLSKAVHKAVLTIDEKGTEAAGAMEFLEAIPMSIPPEVKENKPEVEFLMIEQNTKYPLFMGKV

VNPTQK (SEQ ID NO:22)

[000145] An exemplary AAT-TNFa fusion protein is D2E7-Light Ch#in-AAT
ASTGS Linker, described herein. As shown below, the AAT polypeptidef/portion of the
fusion protein is underlined (SEQ ID NO: 2), D2E7-VK is denoted in bgld text (SEQ ID
NO: 37), and the antibody constant regions is italicized (SEQ ID NO: A8)

D2E7-Light Chain-AAT ASTGS Linker

DIOMTQSPSSLSASVGDRVTITCRASQGIRNYLAWYQQOKPGKAPKLLIYAASTLQOSGVPSR
FSGSGSGTDFTLTISSLQPEDVATYYCQRYNRAPYTFGQGT IKRTVAAPSVFIFPPSD
EQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESWIEQDSKDSTYSLSSTLTLSK

ADYERHKVYACEVTHQGLSSPVTKSEFNRGECASTGSEDPGDAAQKTDT SHHDODHPTFENK

ITPNLAEFAFSLYRQLAHQSNSTNIFFSPVSIATAFAMH@LGTKADTHDEILEGLNFNLTE

IPEAQIHEGFQELLRTLNQPDSQLQLTTGNGLFLSEGﬁ%LVDKFLEDVKKLYHSEAFTVNF

GDTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVFAZ%NYIFFKGKWERPFEVKDTEEEDF

HVDQVTTVKVPMMKRLGMFNIQHCKKLSSWVLLMK{LGNATAIFFLPDEGKLQHLENELTH

DIITKFLENEDRRSASLHLPKLSITGTYDLKSVQéQLGITKVFSNGADLSGVTEEAPLKLS

KAVHKAVLTIDEKGTEAAGAMFLEAIPMSIPPHéKFNKPFVFLMIEQNTKSPLFMGKVVNP

TOK (SEQ ID NO:23)

[000146] An exemplary AAT-TNFa fision protein is D2E7-Heavy Chain-AAT (G3S),
Linker, described herein. As shown beloy, the AAT polypeptide portion of the fusion
protein is underlined (SEQ ID NO: 2), P2E7-VH is denoted in bold text (SEQ ID NO: 39),

and the antibody constant regions is itflicized (SEQ ID NO: 40)

D2E7-Heavy Chain-AAT (G#). Linker

EVQLVESGGGLVQPGRSLRLS
DSVEGRFTISRDNAKNSLYL
STKGPSVFPLAPSSKSTSGETAALGCLVKDYFPEPVITVSWNSGALTSGVHTFPAVLQOSSGL

SGFTFDDYAMHWVRQAPGKGLEWVSAITWNSGHIDYA
SLRAEDTAVYYCAKVSYLSTASSLDYWGQGTLVTVSSA

YSLSSVVIVPSSSLGTOQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSV
FLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYR
VVSVLITVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGOQPREPQVYTLPPSRDELTKNQ
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VSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSEFFLYSKLTVDKSHWQQOGNVE
SCSVMHEALHNHYTQKSLSLSPGKGGGSGGGSEDPQGDAAQKTDTSHHDOQDHYTENKITPN

LAEFAFSLYRQLAHQSNSTNIFFSPVSIATAFAMLSLGTKADTHDEILEGLM%NLTEIPEA
QIHEGFQELLRTLNQPDSQLQLTTGNGLFLSEGLKLVDKFLEDVKKLYHS[%FTVNFGDTE
EAKKQINDYVEKGTQGKIVDLVKELDRDTVFALVNYIFFKGKWERPFEWéDTEEEDFHVDQ
VTTVKVPMMKRLGMFNIQHCKKLSSWVLLMKYLGNATAIFFLPDEGKDéHLENELTHDIIT

KFLENEDRRSASLHLPKLSITGTYDLKSVLGQLGITKVFSNGADLSqéTEEAPLKLSKAVH

KAVLTIDEKGTEAAGAMFLEAIPMSIPPEVKFNKPFVFLMIEQNTK%PLFMGKVVNPTQK

(SEQ ID NO:24)

[000147] An exemplary AAT-TNFa fusion protein is D2 7-Heavy Chain-AAT
ASTGS Linker, described herein. As shown below, the AAT/polypeptide portion of the
fusion protein is underlined (SEQ ID NO: 2), D2E7-VH is genoted in bold text (SEQ ID
NO: 39), and the antibody constant regions is italicized (JEQ ID NO: 40)

D2E7-Heavy Chain-AAT ASTGS Linker

EVQLVESGGGLVQPGRSLRLSCAASGFTFDDY. QAPGKGLEWVSAITWNSGHIDYA
DSVEGRFTISRDNAKNSLYLQOMNSLRAEDTAVYYCAKVSYLSTASSLDYWGQGTLVTVSSA
STKGPSVEFPLAPSSKSTSGGTAALGCLVEDYFHEPVIVSWNSGALTSGVHTFPAVLQOSSGL
YSLSSVVTVPSSSLGTQTYICNVNHKPSNTKYDKKVEPKSCDKTHTCPPCPAPELLGGPSV
FLFPPRPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVANAKTKPREEQYNSTYR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGOQPREPQVYTLPPSRDELTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQOGNVF

SCSVMHEALHNHYTQKSLSLSPGKASTYGSEDPQGDAAQKTDT SHHDODHPTENKITPNLAE

FAFSLYRQLAHQSNSTNIFFSPVSI
EGFQELLRTLNQPDSQLQLTTGNG#%LSEGLKLVDKFLEDVKKLYHSEAFTVNFGDTEEAK

AFAMLSLGTKADTHDEILEGLNENLTEIPEAQIH

KQINDYVEKGTQGKIVDLVKELD%BTVFALVNYIFFKGKWERPFEVKDTEEEDFHVDQVTT

VKVPMMKRLGMFNIQHCKKLSQAVLLMKYLGNATAIFFLPDEGKLQHLENELTHDIITKFL

ENEDRRSASLHLPKLSITGT&ALKSVLGQLGITKVFSNGADLSGVTEEAPLKLSKAVHKAV

LTIDEKGTEAAGAMFLEAIE&SIPPEVKFNKPFVFLMIEQNTKSPLFMGKVVNPTQK

(SEQ ID NO:25)
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41), and the antibody constant regions is italicized (SEQ ID NO: 42)

TNFR2-ECD-Fcl-AAT (GsS), Linker

LPAQVAFTPYAPEPGSTCRLREYYDQTAQMCCSKCSPGQHAKVFCTHTSDTVCDSCEDSTY
TOQLWNWVPECLSCGSRCSSDQVETQACTREQNRICTCRPGWYCALSKQEGCRLCAPLRKCR
PGFGVARPGTETSDVVCKPCAPGTFSNTTSSTDICRPHQICNVVAIPGNASMDAVCTSTSP
TRSMAPGAVHLPQPVSTRSQHTQPTPEPSTAPSTSFLLPMGPSPPAEGSTGDEPKSCDKTH
TCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDYSHEDPQVKENWYVDGVQVH
NAKTKPREQQYNSTYRVVSVLTVLHONWLDGKEYKCKVSNHALPAPTIEKTISKAKGQPREP
QVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGEPENNYKTTPPVLDSDGSFFLY
SKLTVDKSRWOOGNVEFSCSVMHEALHNHYTQOKSLSLSPEKGGGSGGGSEDPOQGDAAQKTDT

SHHDOQDHPTENKITPNLAEFAFSLYRQLAHQSNSTNIAFFSPVSIATAFAMLSLGTKADTHD

EILEGLNFNLTEIPEAQIHEGFQELLRTLNQPDSQQéLTTGNGLFLSEGLKLVDKFLEDVK

KLYHSEAFTVNFGDTEEAKKQINDYVEKGTQGKIVéLVKELDRDTVFALVNYIFFKGKWER

PFEVKDTEEEDFHVDQVTTVKVPMMKRLGMFNIQ&CKKLSSWVLLMKYLGNATAIFFLPDE

GKLQHLENELTHDIITKFLENEDRRSASLHLPK&SITGTYDLKSVLGQLGITKVFSNGADL

SGVTEEAPLKLSKAVHKAVLTIDEKGTEAAGX&FLEAIPMSIPPEVKFNKPFVFLMIEQNT

KSPLEFMGKVVNPTQK (SEQ ID NO:26)

[00150] An exemplary AAT-TNFgffusion protein is TNFR2-ECD-Fc1-AAT ASTGS
Linker, described herein. As shown belpw, the AAT polypeptide portion of the fusion
protein is underlined (SEQ ID NO: 2) FR2-ECD is denoted in bold text (SEQ ID NO:
41), and the antibody constant regiogs is italicized (SEQ ID NO: 42)

TNFR2-ECD-Fcl-AAT ASTG$ Linker

LPAQVAFTPYAPEPGSTCRLBEYYDQTAQMCCSKCSPGQHAKVFCTKTSDTVCDSCEDSTY
TQLWNWVPECLSCGSRCSSPQVETQACTREQNRICTCRPGWYCALSKQEGCRLCAPLRKCR
PGFGVARPGTETSDVVCKFCAPGTFSNTTSSTDICRPHQICNVVAIPGNASMDAVCTSTSP
TRSMAPGAVHLPQPVSTRSQHTQPTPEPSTAPSTSFLLPMGPSPPAEGSTGDEPKSCDKTH
TCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPQVKENWYVDGVQVH
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[000148] These exemplary AAT-TNFa targeting molecule fusion proteins were made
using the following techniques.

[000149] The genes encoding the variable heavy (VH) and variable kappa (VK)
regions of the anti-TNFa antibody, D2E7, were generated by gene synthesis. The D2E7-
VH gene was cloned in frame with a gene encoding a human IgG1 antibody heavy chain
constant region, consisting of a CH1 domain, a hinge domain, a CH2 domain, and a CH3
domain, into a mammalian expression vector, containing a mammalian secretion signal
sequence up stream of the VH domain insertion site (D2E7-HC). The D2E7-VK gene was
cloned in frame with a human antibody kappa light chain constant (CL) domain, into a
mammalian expression vector, containing a mammalian secretion signal sequence up stream
of the VK domain insertion site (D2E7-LC). The AAT encoding gene and the adjacent 5’
linker sequence were cloned in frame into the 3 end of either, the CH3 domain of the D2E7
heavy chain gene (D2E7-HC-AAT), or the CL domain of the D2E7 light chain gene (D2E7-
LC-AAT) coding sequences in the above described mammalian expression vectors. The
extracellular domain of the TNFo Receptor 2 (TNFR2-ECD) was generated by gene
synthesis and cloned in frame with a gene encoding the hinge region, followed by a CH2
domain and a CH3 domain of human IgG1 (hFcl) into a mammalian expression, containing
a mammalian secretion signal sequence up stream of the TNFR2-ECD insertion site. The
AAT encoding gene and the adjacent 5° linker sequence were cloned in frame into the 3’
end of the gene encoding TNFR2-ECD-hFcl into a mammalian expression vector (TNFR2-
ECD-hFc1-AAT).
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and/or flexibility. Alternatively fusion proteins can be made without using a hinge and/or a

linker sequence. For example, the polypeptide components can be directly attached.
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[000157] The genes encoding the SLPI and Elafin were PCR amplified from human
spleen cDNA (Zyagen). These genes were cloned into the mammalian expression vectors
of example 1, wherein the SLPI or Elafin gene was inscrted in frame with the AAT-Fc gene.
These expression vectors were transfected into mammalian cells (specifically HEK293 or
CHO cells) and grown for sceveral days in 8% CO; at 37° C. The recombinant AAT-Fc-
WAP domain fusion protcins were purified from the expression cell supernatant by protein
A chromatography. A near neutral pH buffer was used (Gentle Ag/Ab Elution Buffer,
Thermo Scientific) to clute the AAT-Fc-WAP domain fusion protein from the protein A
resin.

[000158] Figure 3B shows an SDS-PAGE gel of the AAT-Fc-WAP fusion proteins
(lane 1 AAT-Fc-Elafin, lane 2 AAT-Fc-SLPI). The proteins were visualized by staining
with coomassie blue. The purified AAT-Fc-WAP domain fusion proteins were tested for
activity by determining their ability to inhibit neutrophil elastase. NE inhibitory assays
were conducted as described above. Human serum derived AAT (sdAAT) and the AAT-Fc
fusion protein were used as a positive control in these assays. Relative to sdAAT, the AAT-
Fc-WAP targeting molecule fusion proteins display enhanced potency of NE inhibition of

neutrophil elastase (Figure 3C).

Example 4 AAT-Albumin

[000159] The studies presented herein describe several, non-limiting examples of
recombinant AAT derivatives comprising human AAT fused an albumin polypeptide. These
examples are provided below to further illustrate different features of the present invention.
The examples also illustrate useful methodology for practicing the invention. These

examples do not and are not intended to limit the claimed invention. The AAT portion is
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underlined and the albumin portion is italicized. For example, the polypeptide components
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can be directly attached.
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[000162] The gene encoding human serum albumin (HSA) was PCR amplified from
human liver cDNA (Zyagen). A mammalian expression vector was generated, wherein
"gene encoding HSA or the domain 3 of HSA, was cloned in frame to the 3” end of the AAT
encoding gene, containing a mammalian secretion signal sequence up stream of AAT.
[000163] These expression vectors were transfected into mammalian cells (specifically
HEK?293 or CHO cells) and grown for several days in 8% CO, at 37° C. The recombinant
AAT-HSA fusion proteins were purified from the expression cell supernatant using the
CapturcSelect® Alpha-1 Antitrypsin affinity matrix (BAC BV), wherein the binding buffer
consisted of 20mM Tris, 150mM NaCl, pH 7.4 and the elution buffer consisted of 20mM
Tris, 2M MgCl, pH 7 4.

[000164] Figure 4B shows an SDS-PAGE gel of the AAT-HSA fusion protein The
proteins were visualized by staining with coomassie blue. The purified AAT-HSA fusion
proteins were tested for activity by determining their ability to inhibit neutrophil elastase.
NE inhibitory assays were conducted as described above. Human serum derived AAT
(sdAAT) was used as a positive control in these assays. Relative to sdAAT, the AAT-HS
fusion protein displays similar potency of NE inhibition, demonstrating that the fusion to

albumin does not dampen the capacity of AAT to inhibit NE (Figure 4C.)
Other Embodiments

[000165] While the invention has been described in conjunction with the detailed
description thereof, the foregoing description is intended to illustrate and not limit the scope
of the invention, which is defined by the scope of the appended claims. Other aspects,

advantages, and modifications are within the scope of the following claims.
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What is claimed is:

L. An isolated fusion protein comprising at least one human serpin polypfptide
operably linked to a second polypeptide wherein the second polypeptide cophprises at least
one the following:

an immunoglobulin Fc polypeptide or an amino acid sequence thft is derived from
an immunoglobulin Fc polypeptide;

a cytokine targeting polypeptide or a sequence derived from £ cytokine targeting
polypeptide;

a WAP domain containing polypeptide or a sequence derpved from a WAP domain
containing polypeptide; or |

an albumin polypeptide or an amino acid sequence th#t is derived from a serum

albumin polypeptide.

2. An isolated fusion protein comprising at least onf alpha-1 antitrypsin (AAT)
polypeptide operably linked to a second polypeptide of at least one of the following:

an immunoglobulin Fc polypeptide;

a cytokine targeting peptide;

a human secretory leukocyte proteinase igthibitor (SLPI) polypeptide; and

an immunoglobulin Fc¢ polypeptide andfa human SLPI polypeptide, wherein the
SLPI polypeptide comprises the WAP2 domgin of human SLPI; or

a human serum albumin (HSA) polypeptide.

3. An isolated fusion protein compfising at least one alpha-1 antitrypsin (AAT)
polypeptide operably linked to a secogfd polypeptide of at least one of the following:

an immunoglobulin Fc polypfptide;

a cytokine targeting peptidg;

a human Elafin polypeptifle;

a human Elafin polypepfide and an immunoglobulin Fc polypeptide, wherein the

Elafin polypeptide comprisesfthe WAP domain of human Elafin; or
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4. The fusion protein of claim 1 wherein the human serpin polypeptide is a fuman

alpha-1 antitrypsin (AAT) polypeptide or is derived from a human AAT polypgptide.

5. The isolated fusion protein of any one of claims 2-4, wherein AAT polypeptide

comprises the amino acid sequence of SEQ ID NO: 2.

6. The isolated fusion protein of any one of claims 2-4, wherein fhe AAT polypeptide
compriscs the reactive site loop of AAT comprising the amino acid fequence of SEQ ID
NO: 1 or a mutated reactive site loop of AAT comprising the amigo acid sequence of SEQ
ID NO: 32 or 33.

7. The isolated fusion protein of any one of claims 2-4, fvherein the immunoglobulin

Fc polypeptide is a human Fc polypeptide.

8. The isolated fusion protein of claim 7, wherein luman Fc polypeptide is a human

IgM polypeptide or a human IgG Fc polypeptide.

9. The isolated fusion protein of claim 8, whyfrein the human IgG Fc polypeptide is a
human IgG1 polypeptide, a human IgG2 Fc polypeptide, human IgG3 Fc polypeptide, or
human IgG4 Fc polypeptide.

10.  The isolated fusion protein of any ghe of claims 1-3, wherein the immunoglobulin
Fc polypeptide comprises an amino acid fequence selected from the group consisting of

SEQID NO:3,4,5,6,and 7.

11.  The isolated fusion protein ¢ff claim 1, wherein the serpin polypeptide and the
immunoglobulin Fc¢ polypeptide gfc operably linked via a hinge region, a linker region, or

both a hinge region and linker r¢gion.

12.  The isolated fusion pfotein of any one of claims 2-4, wherein the AAT polypeptide
and the immunoglobulin Ef polypeptide are operably linked via a hinge region, a linker

region, or both a hinge refion and linker region.
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13.  The isolated fusion protein of claim 11 or claim 12, wherein the hinge region, the

linker region or both the hinge region and the linker region comprise a peptidefequence.

14.  The isolated fusion protein of any one of claims 1-3, wherein the fufion protein
comprises an amino acid sequence selected from SEQ ID NO: 16, SEQ IJp NO: 17, SEQ ID
NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, and SEQ ID NO: 21.

15.  The isolated fusion protein of any one of claims 1-6, whereiff the cytokine targeting
polypeptide is a human cytokine receptor polypeptide or a derivatfve of a human cytokine
receptor polypeptide, a cytokine targeting polypeptide that bindga cytokine receptor or a
cytokine targeting polypeptide binds a human cytokine.

16.  The isolated fusion protein of claim 15, wherein the/numan cytokine receptor

polypeptide comprises multiple subunits.

17.  The isolated fusion protein of claim 15 or claigh 16, wherein the human cytokine
receptor is a receptor for TNFa, IgE, 1L-12, IL-23, IL-6, IL-1a, IL-1B, IL-17, IL-13, the
p40 subunit of IL-12 and I1L-23, IL-4, IL-10, IL-2 /IL-18, IL-27, or IL-32.

18.  The isolated fusion protein of claim 17/wherein the cytokine receptor is a receptor

for human TNFa.

19. The isolated fusion protein of clayn 15, wherein the human cytokine is TNFa, IgE,
IL-12, IL-23, IL-6, IL-1a, IL-1B, IL-17 IL-13, the p40 subunit of IL-12 and IL-23, IL-4,
IL-10, IL-2, IL-18, IL-27, or IL-32.

20.  The isolated fusion proteinfof claim 19, wherein the cytokine is human TNFa.

21.  The isolated fusion protfin of claim 15, wherein the cytokine targeting polypeptide

is an antibody or an antibody Aragment.

22.  The isolated fusioyfprotein of claim 21, wherein the antibody or antibody fragment

is chimeric, humanized, pr fully human.
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23.  The isolated fusion protein of claim 1-6, where the fusion protein comprifes an
amino acid sequence selected from SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ
ID NO: 25, SEQ ID NO: 26, and SEQ ID NO: 27.

24.  The isolated fusion protein of claim 1, wherein the WAP domain fontaining
polypeptide sequence comprises a SLPI polypeptide sequence comprisifig an amino acid

sequence selected from the group consisting of SEQ ID NO: 8, 9 and 0.

25.  The isolated fusion protein of claims 1, wherein the WAP Aomain containing
polypeptide sequence comprises an elafin polypeptide sequence Lomprising an amino acid

sequence selected from the group consisting of SEQ ID NO: 1£, 12 and 13.

26.  The isolated fusion protein of claim 1, wherein the fusion protein comprises a serpin
polypeptide, a WAP domain-containing polypeptide and An immunoglobulin Fc polypeptide
such that at least two of the serpin polypeptide, the WAP domain-containing polypeptide
and the immunoglobulin Fc polypeptide are operably/inked via a hinge region, a linker

region, or both a hinge region and linker region.

27.  The isolated fusion protein of claim 2, wherein the fusion protein comprises an AAT
polypeptide, a SLPI polypeptide and an immuploglobulin Fc polypeptide such that at least
two of the AAT polypeptide, the SLPI polypeptide and the immunoglobulin Fc polypeptide
are operably linked via a hinge region, a ligker regibn, or both a hinge region and linker

region.

28.  The isolated fusion protein off£laim 3, wherein the fusion protein comprises an AAT
polypeptide, an Elafin polypeptide gnd an immunoglobulin Fc polypeptide such that at least
two of the AAT polypeptide, the Elafin polypeptide and the immunoglobulin Fc
polypeptide are operably linked/via a hinge region, a linker region, or both a hinge region

and linker region.

29.  The isolated fusiogfprotein of any one of claims 2-4, wherein the fusion protein

comprises two AAT polypeptides and an immunoglobulin Fc polypeptide.
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30.  The isolated fusion protein of claim 29, wherein each of the two AAT pofypeptides
are operably linked to the immunoglobulin Fc polypeptide via a hinge region, g linker
region, or both a hinge region and linker region such that the fusion protein hés the
structural arrangement from N-terminus to C-terminus as follows: AAT pgfypeptide-

immunoglobulin Fc polypeptide-AAT polypeptide.

31.  The isolated fusion protein of any one of claims 26-30, wherejh the hinge region, the

linker region or both the hinge region and the linker region comprisg a peptide sequence.

32.  The isolated fusion protein of claim 2, wherein the fusioyf protein comprises the

amino acid sequence of SEQ ID NO: 28.

33.  The isolated fusion protein of claim 2, where the fufion protein comprises the amino

acid sequence of SEQ ID NO: 29.

34.  The fusion protein of claim 1, wherein the albjimin polypeptide is a human serum

albumin (HSA) polypeptide or is derived from a HYA polypeptide.

35.  The isolated fusion protein of any one offclaims 2, 3 or 34, wherein HSA
polypeptide comprises the amino acid sequengf of SEQ ID NO: 14 or the amino acid
sequence of SEQ ID NO: 15.

36. The isolated fusion protein of anyfone of claims 2, 3 or 34, wherein the HSA
polypeptide comprises domain 3 of HSA.

37.  The isolated fusion proteiyf of claim 34, wherein the serpin is operably linked to

HSA via an albumin binding pojfypeptide.

38.  The isolated fusion pfotein of claim 2 or claim 3, wherein the AAT polypeptide is
operably linked to HSA vif an albumin binding polypeptide.
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39.  The isolated fusion protein of claim 37 or 38, wherein the albumin bindi
polypeptide is an antibody or antibody fragment or derived from an antibody of antibody

fragment.

40.  The isolated fusion protein of claim 39, wherein the antibody or afitibody fragment

or chimeric, humanized, or fully human.

41.  The isolated fusion protein of claims 37 or 38, wherein the gfbumin binding

polypeptide is a peptide.

42.  The isolated fusion protein of claims 47, wherein the ajpumin binding polypeptide is
Domain 3 of Streptococcal Protein G or a sequence derived from Domain 3 of

Streptococcal Protein G.

43.  The isolated fusion protein of claim 1, wherein phe serpin is covalently linked to a

HSA polypeptide.

44.  The isolated fusion protein of claim 1, whgfrein the serpin is non-covalently linked to

a HSA polypeptide.

45.  The isolated fusion protein any one of claims 1-3, where the fusion protein

comprises the amino acid sequence of SEQ/ID NO: 30 or 31.

46.  The isolated fusion protein of afy one of claims 1-3, wherein the immunoglobulin

Fc polypeptide is modified to enhancg FcRn binding.

47.  The isolated fusion proteiyf of any one of claims 1-3, wherein the immunoglobulin
Fc polypeptide comprising at legst one of the following mutations: Met252Tyr, Ser254Thr,
Thr256Glu, Met428Leu or Asfid34Ser

48. A method of treatigfg or alleviating a symptom of a disease or disorder associated
with aberrant serine protgase expression or activity in a subject in need thereof, the method

comprising administerifig a fusion protein according to any one of the previous claims.
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49. A method of treating or alleviating inflammation or a symptom of an inflammatory
disease or disorder while reducing the risk of infection, in a subject in need tifereof, the
method comprising administering a fusion protein according to any one of fhe previous

claims.

50. A method of reducing the risk of infection in a subject in needfthereof, the method

comprising administering a fusion protein according to any one of tife previous claims.
51.  The method of any one of claims 48-51, wherein the subjct is a human.

52.  The method of 49, wherein the inflammatory diseaseOr disorder is selected from the
following: emphysema, chronic obstructive pulmonary disgase (COPD), acute respiratory
distress syndrome (ARDS), allergic asthma, cystic fibross, cancers of the lung, ischemia-
reperfusion injury, ischemia/reperfusion injury followigfg cardiac transplantation,
myocardial infarction, rheumatoid arthritis, septic artlfritis, psoriatic arthritis, ankylosing
spondylitis, Crohn's disease, psoriasis, type I and/otftype 1l diabetes, pneumonia, sepsis,
graft versus host discase (GVHD), wound healingf Systemic lupus erythematosus, and

Multiple sclerosis.

53.  The method of 50, wherein the infectfon is selected from bacterial infections, fungal

infections, or viral infections.
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[000129] An exemplary AAT-Fc fusion protein is the AAT-hFcl (human IgG1 Fc) described
herein. As shown below, AAT polypeptide portion of the fusion protein is underlined (SEQ ID NO: 2),
the hinge region is shown in normal text (SEQ ID NO: 43), and the IgG-Fc polypeptide portion of the
fusion protein is italicized (SEQ ID NO: 3).

AAT-hFcl (human IgGl Fc)
EDPQGDAAQKTDTSHHDQDHPTFNKITPNLAEFAFSLYRQLAHQSNSTNIFFSPVSIATAFAMLSLGTKA

DTHDEILEGLNENLTEIPEAQIHEGFQELLRTLNQPDSQLQLTTGNGLEFLSEGLKLVDKFLEDVKKLYHS

EAFTVNEGDTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVFALVNYIFFKGKWERPFEVKDTEEEDFHV

DQVTTVKVPMMKRLGMENIQHCKKLSSWVLLMKYLGNATAIFFLPDEGKLQHLENELTHDITITKFLENED

RRSASLHLPKLSITGTYDLKSVLGQLGITKVEFSNGADLSGVTEEAPLKLSKAVHKAVLTIDEKGTEAAGA

MFLEATPMSIPPEVKENKPEVELMIEQNTKSPLFMGKVVNPTQKEPKSCDKTHTCPPCPAPELLGGPSVE

LFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK PREEQYNS TYRVVSVL TVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHY TOKSLSLS PGK
(SEQ ID NO:16)

[000130] An exemplary AAT-Fc fusion protein is the AAT-hFc2 (human IgG2 Fc), described
herein. As shown below, AAT polypeptide portion of the fusion protein is underlined (SEQ ID NO: 2),
the hinge region is shown in normal text (SEQ ID NO: 44), and the IgG-Fc polypeptide portion of the
fusion protein is italicized (SEQ ID NO: 4).

AAT-hFc2 (human IgG2 Fc)

EDPQGDAAQKTDTSHHDQDHPTFNKITPNLAEFAFSLYRQLAHQSNSTNIFFSPVSIATAFAMLSLGTKA

DTHDEILEGLNFNLTEIPEAQIHEGFQELLRTLNQPDSQLQLTTGNGLFLSEGLKLVDKFLEDVKKLYHS

EAFTVNFGDTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVFALVNYIFFKGKWERPFEVKDTEEEDFHV

DQVTTVKVPMMKRLGMENIQHCKKLS SWVLLMKYLGNATAIFFLPDEGKLQHLENELTHDIITKFLENED

RRSASLHLPKLSITGTYDLKSVLGQLGITKVESNGADLSGVTEEAPLKLSKAVHKAVLTIDEKGTEAAGA

MEFLEAIPMSIPPEVKFNKPFVFIMIEQNTKSPLFMGKVVNPTQKERKCCVECPPCPAPPVAGPSVFLEPP

KPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLN
GREYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGEFYPSDIAVEWESNG
QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFESCSVMHEALHNHYTQKSLSLSPGK (SEQ ID
NO: 17)
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[000131] An exemplary AAT-Fc fusion protein is the AAT-MM-EL-hFcl (human IgG1 Fc,
Met351Glu/Met358Leu), described herein. As shown below, AAT polypeptide portion of the fusion
protein is underlined (SEQ ID NO: 34), the hinge region is shown in normal text (SEQ ID NO: 43), the
IgG-Fc polypeptide portion of the fusion protein is italicized (SEQ ID NO: 3), and the Met351Glu

mutation is boxed, and the Met358Leu mutation is shaded in grey.

AAT-MM-EL-hFcl (human IgGl Fc, Met351Glu/Met358Leu)

EDPQGDAAQKTDTSHHDQDHPTFNKITPNLAEFAFSLYRQLAHQSNSTNIFFSPVSIATAFAMLSLGTKA

DTHDEILEGLNEFNLTEIPEAQIHEGFQELLRTLNQPDSQLQLTTGNGLFLSEGLKLVDKFLEDVKKLYHS

EAFTVNFGDTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVFALVNYIFFKGKWERPFEVKDTEEEDFHV

DQVTTVKVPMMKRLGMENTIQHCKKLSSWVLLMKYLGNATAIFFLPDEGKLOQHLENELTHDIITKFLENED

RRSASLHLPKLSITGTYDLKSVLGQLGITKVEFSNGADLSGVTEEAPLKLSKAVHKAVLTIDEKGTEAAGA

EFLEAIPLSIPPEVKFNKPFVFLMIEQNTKSPLFMGKVVNPTQKEPKSCDKTHTCPPCPAPELLGGPSVF

LEPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPGK
(SEQ ID NO: 18)

[000132] An exemplary AAT-Fc fusion protein is the AAT-MM-EL-hFc2 (human IgG2 Fc,
Met351Glu/Met358Leu), described herein. As shown below, AAT polypeptide portion of the fusion
protein is underlined (SEQ ID NO: 34), the hinge region is shown in normal text (SEQ ID NO: 44), the
IgG-Fc polypeptide portion of the fusion protein is italicized (SEQ ID NO: 4), the Met351Glu mutation is
boxed, and the Met358Leu mutation is shaded in grey.

AAT-MM-EL-hFc2 (human IgG2 Fc, Met351Glu/Met358Leu)

EDPQGDAAQKTDTSHHDQDHPTEFNKITPNLAEFAFSLYRQLAHQSNSTNIFFSPVSIATAFAMLSLGTKA

DTHDEILEGLNEFNLTEIPEAQIHEGFQELLRTLNQPDSQLQLTTGNGLFLSEGLKLVDKFLEDVKKLYHS

EAFTVNFGDTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVFALVNYIFFKGKWERPFEVKDTEEEDFHV

DOQVTTVKVPMMKRLGMENIQHCKKLSSWVLLMKYLGNATAIFFLPDEGKLQHLENELTHDIITKFLENED

RRSASLHLPKLSITGTYDLKSVLGQLGITKVESNGADLSGVTEEAPLKLSKAVHKAVLTIDEKGTEAAGA

@FLEAIP%SIPPEVKFNKPFVFLMIEQNTKSPLFMGKVVNPTQKERKCCVECPPCPAPPVAGPSVFLFPP

38 °



KPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLN
GKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG
QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTOQKSLSLSPGK (SEQ ID
NO: 19)

[000133] An exemplary AAT-Fc fusion protein is the AAT-MM-LL-hFc1(human IgG1 Fc,
Met351Leu/Met358Leu), described herein. As shown below, AAT polypeptide portion of the fusion
protein is underlined (SEQ ID NO: 35), the hinge region is shown in normal text (SEQ ID NO: 43), the
IgG-Fc polypeptide portion of the fusion protein is italicized (SEQ ID NO: 3), the Met351Leu mutation is
shaded in black, and the Met358Leu mutation is shaded in grey.

AAT-MM-LL-hFcl (human IgGl Fc, Met35lLeu/Met358Leu)

EDPQGDAAQKTDTSHHDQDHPTFNKITPNLAEFAFSLYRQLAHQSNSTNIFFSPVSIATAFAMLSLGTKA

DTHDEILEGLNFNLTEIPEAQIHEGFQELLRTLNQPDSQLOQLTTGNGLFLSEGLKLVDKFLEDVKKLYHS

EAFTVNFGDTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVFALVNYIFFKGKWERPFEVKDTEEEDFHV

DQVTTVKVPMMKRLGMFNIQHCKKLSSWVLLMKYLGNATAIFFLPDEGKLQHLENELTHDIITKFLENED

RRSASLHLPKLSITGTYDLKSVLGQLGITKVESNGADLSGVTEEAPLKLSKAVHKAVLTIDEKGTEAAGA

ﬂFLEAIPgsIPPEVKFNKPFVFLMIEQNTKSPLFMGKVVNPTQKEPKSCDKTHTCPPCPAPELLGGPSVF

LEFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKARGQPREPQVYTLPPSRDELTRKNQVSLTCLVKGEYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQOGNVESCSVMHEALHNHYTQKSLSLSPGK (SEQ
ID NO:36)

[000134] An exemplary AAT-Fc fusion protein is the AAT-MM:LL-hFc2(human IgG?2 Fc,
Met351Leu/Met358Leu), described herein. As shown below, AAT polypeptide portion of the fusion
protein is underlined (SEQ ID NO: 35), the hinge region is shown in normal text (SEQ ID NO: 44), the
IgG-Fc polypeptide portion of the fusion protein is italicized (SEQ ID NO: 4), the Met351Leu mutation is
shaded in black, and the Met358Leu mutation is shaded in grey.

AAT-MM:LL-hFc2 (human IgG2 Fc, Met35l1Leu/Met358Leu)

EDPQGDAAQKTDTSHHDQDHPTFNKITPNLAEFAFSLYRQLAHQSNSTNIFFSPVSIATAFAMLSLGTKA

DTHDEILEGLNFNLTEIPEAQIHEGFQELLRTLNQPDSQLQLTTGNGLFLSEGLKLVDKFLEDVKKLYHS
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EAFTVNFGDTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVFALVNYIFFKGKWERPFEVKDTEEEDFHV

DOVTTVKVPMMKRLGMFNIQHCKKLSSWVLLMKYLGNATAIFFLPDEGKLQHLENELTHDIITKFLENED

RRSASLHLPKLSITGTYDLKSVLGQLGITKVFSNGADLSGVTEEAPLKLSKAVHKAVLTIDEKGTEAAGA

EFLEAIP%SIPPEVKFNKPFVFLMIEQNTKSPLFMGKVVNPTQKERKCCVECPPCPAPPVAGPSVFLFPP

KPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQODWLN
GKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG
QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQOGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID
NO:20)

[000135] An exemplary AAT-Fc fusion protein is the AAT-hFcl-AAT (human IgG1), described
herein. As shown below, AAT polypeptide portion of the fusion protein is underlined (SEQ ID NO: 2),
the hinge region is shown in normal text (SEQ ID NO: 43), the ASTGS linker is shown in normal text
(SEQ ID NO: 45), and the IgG-Fc polypeptide portion of the fusion protein is italicized (SEQ ID NO: 3).

AAT-hFcl-AAT (human IgGl)

EDPQGDAAQKTDT SHHDQDHPTENKITPNLAEFAFSLYRQLAHQSNSTNIFFSPVSIATAFAMLSLGTKA

DTHDEILEGLNEFNLTEIPEAQIHEGFQELLRTLNQPDSQLOLTTGNGLFLSEGLKLVDKFLEDVKKLYHS

EAFTVNEGDTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVFALVNYIFFKGKWERPFEVKDTEEEDFHV

DQVTTVKVPMMKRLGMENIQHCKKLSSWVLLMKYLGNATAIFFLPDEGKLQHLENELTHDIITKFLENED

RRSASLHLPKLSITGTYDLKSVLGQLGITKVEFSNGADLSGVTEEAPLKLSKAVHKAVLTIDEKGTEAAGA

MFLEAIPMSIPPEVKENKPFVEFLMIEQNTKSPLFMGKVVNPTQKEPKSCDKTHTCPPCPAPELLGGPSVF

LFPPRPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWOQOGNVFESCSVMHEALHNHY TQKSLSLSPGKASTG
SEDPQGDAAQKTDTSHHDODHPTFNKITPNLAEFAFSLYRQLAHQSNSTNIFFSPVSIATAFAMLSLGTK

ADTHDEILEGLNFNLTEIPEAQIHEGFQELLRTLNQPDSQLQLTTGNGLFLSEGLKLVDKFLEDVKKLYH

SEAFTVNEFGDTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVFALVNYIFFKGKWERPFEVKDTEEEDFH

VDQVTTVKVPMMKRLGMENIQHCKKLSSWVLLMKYLGNATAIFFLPDEGKLQHLENELTHDIITKFLENE

DRRSASLHLPKLSITGTYDLKSVLGQLGITKVFSNGADLSGVTEEAPLKLSKAVHKAVLT IDEKGTEAAG

AMFLEAIPMSIPPEVKFNKPEFVFLMIEQNTKSPLFMGKVVNPTQK (SEQ ID NO:21)
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[000144] An exemplary AAT-TNFa fusion protein is D2E7-Light Chain-AAT (G;S), Linker,
described herein. As shown below, the AAT polypeptide portion of the fusion protein is underlined (SEQ ID
NO: 2), D2E7-VK is denoted in bold text (SEQ ID NO: 37), the (G3S), linker is shown in normal text (SEQ ID
NO: 46), and the antibody constant regions are italicized (SEQ ID NO: 38) ‘

D2E7-Light Chain-AAT (G;3S), Linker

DIQMTQSPSSLSASVGDRVTITCRASQGIRNYLAWYQQKPGKAPKLLIYAASTLOSGVPSRFSGSGSGTDFTLT
ISSLQPEDVATYYCQRYNRAPYTFGQGTKVEIRRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREARVQW
KVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSPVIKSFNRGECGGGSGGGS
EDPQGDAAQKTDTSHHDQDHPTEFNKITPNLAEFAFSLYRQLAHQSNSTNIFFSPVSIATAFAMLSLGTKADTHD

EILEGLNENLTEIPEAQIHEGFQELLRTLNQPDSQLOLTTGNGLFLSEGLKLVDKFLEDVKKLYHSEAFTVNEG

DTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVFALVNYIFFKGKWERPFEVKDTEEEDFHVDQVTTVKVPMMK

RLGMFNIQHCKKLSSWVLLMKYLGNATAIFFLPDEGKLOQHLENELTHDIITKFLENEDRRSASLHLPKLSITGT

YDLKSVLGQLGITKVESNGADLSGVTEEAPLKLSKAVHKAVLTIDEKGTEAAGAMEFLEATPMSIPPEVKENKPE

VELMIEQNTKSPLFMGKVVNPTQK (SEQ ID NO:22)

[000145] An exemplary AAT-TNFa fusion protein is D2E7-Light Chain-AAT ASTGS Linker,
described herein. As shown below, the AAT polypeptide portion of the fusion protein is underlined (SEQ ID
NO: 2), D2E7-VK is denoted in bold text (SEQ ID NO: 37), the ASTGS linker is shown in normal text (SEQ
ID NO: 45), and the antibody constant regions is italicized (SEQ ID NO: 38)

D2E7-Light Chain-AAT ASTGS Linker

DIQOMTQSPSSLSASVGDRVTITCRASQGIRNYLAWYQQKPGKAPKLLIYAASTLQSGVPSRFSGSGSGTDFTLT
ISSLQPEDVATYYCQRYNRAPYTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOW
KVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGECASTGSEDP
QGDAAQKTDTSHHDQDHPTFNKITPNLAEFAFSLYRQLAHQSNSTNIFFSPVSIATAFAMLSLGTKADTHDETIL

EGLNFNLTEIPEAQIHEGFQELLRTLNQPDSQLOLTTGNGLFLSEGLKLVDKFLEDVKKLYHSEAFTVNEGDTE

EAKKQINDYVEKGTQGKIVDLVKELDRDTVFALVNYIFFKGKWERPFEVKDTEEEDFHVDQVTTVKVPMMKRLG

MENIQHCKKLSSWVLLMKYLGNATAIFFLPDEGKLQHLENELTHDIITKFLENEDRRSASLHLPKLSITGTYDL

KSVLGQLGITKVFSNGADLSGVTEEAPLKLSKAVHKAVLT IDEKGTEAAGAMFLEAIPMSIPPEVKENKPFVEL

MIEQNTKSPLFMGKVVNPTQK (SEQ ID NO:23)

[000146] An exemplary AAT-TNFa fusion protein is D2E7-Heavy Chain-AAT (G3S), Linker,
described herein. As shown below, the AAT polypeptide portion of the fusion protein is underlined (SEQ ID
NO: 2), D2E7-VH is denoted in bold text (SEQ ID NO: 39), the (G3S), linker is shown in normal text (SEQ ID
NO: 46), and the antibody constant regions is italicized (SEQ ID NO: 40)
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D2E7-Heavy Chain-AAT (G3S), Linker

EVQLVESGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGLEWVSAITWNSGHIDYADSVEGRFTISRDN
AKNSLYLOMNSLRAEDTAVYYCAKVSYLSTASSLDYWGQGTL VIVSSASTKGPSVFPLAPSSKSTSGGTAALGC
LVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPK
SCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSRDELTKNQVSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQOGNVFSCSVMHEALHNHYTQKS
LSLSPGKGGGSGGGSEDPQGDAAQKTDTSHHDQDHPTEFNKITPNLAEFAFSLYRQLAHQSNSTNIFFSPVSIAT

AFAMLSLGTKADTHDEILEGLNFNLTEIPEAQIHEGFQELLRTLNQPDSQLOLTTGNGLFLSEGLKLVDKELED

VKKLYHSEAFTVNEGDTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVFALVNYIFFKGKWERPFEVKDTEEED

FHVDQVTTVKVPMMKRLGMFNIQHCKKLSSWVLLMKYLGNATAIFFLPDEGKLOHLENELTHDITITKFLENEDR

RSASLHLPKLSITGTYDLKSVLGQLGITKVESNGADLSGVTEEAPLKLSKAVHKAVLTIDEKGTEAAGAMFLEA

IPMSIPPEVKENKPEVFLMIEQNTKSPLFMGKVVNPTQK (SEQ ID NO:24)

[000147] An exemplary AAT-TNFa fusion protein is D2E7-Heavy Chain-AAT ASTGS Linker,
described herein. As shown below, the AAT polypeptide portion of the fusion protein is underlined (SEQ ID
NO: 2), D2E7-VH is denoted in bold text (SEQ ID NO: 39), the ASTGS linker is shown in normal text (SEQ
ID NO: 45), and the antibody constant regions is italicized (SEQ ID NO: 40)

D2E7-Heavy Chain-AAT ASTGS Linker

EVQLVESGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGLEWVSAITWNSGHIDYADSVEGRFTISRDN
AKNSLYLOMNSLRAEDTAVYYCAKVSYLSTASSLDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGC
LVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPK
SCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQOGNVEFSCSVMHEALHNHYTQKS
LSLSPGKASTGSEDPQGDAAQKTDTSHHDQDHPTFNKITPNLAEFAFSLYRQLAHQSNSTNIFFSPVSIATAFA

MLSLGTKADTHDEILEGLNENLTEIPEAQIHEGFQELLRTLNQPDSQLOLTTGNGLFLSEGLKLVDKFLEDVKK

LYHSEAFTVNFGDTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVFALVNYIFFKGKWERPFEVKDTEEEDEHV

DQVTTVKVPMMKRLGMFNIQHCKKLSSWVLLMKYLGNATAIFFLPDEGKLOHLENELTHDIITKFLENEDRRSA

SLHLPKLSITGTYDLKSVLGQLGITKVFSNGADLSGVTEEAPLKLSKAVHKAVLTIDEKGTEAAGAMEFLEAIPM

SIPPEVKFNKPFVFLMIEQNTKSPLEFMGKVVNPTQK (SEQ ID NO:25)

[00149] An exemplary AAT-TNFa fusion protein is TNFR2-ECD-Fc1-AAT(G;S), Linker, described
herein. As shown below, the AAT polypeptide portion of the fusion protein is underlined (SEQ ID NO: 2),
TNFR2-ECD is denoted in bold text (SEQ ID NO: 41), the hinge region is shown in normal text (SEQ ID NO:
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43), the (G3S), linker is shown in normal text (SEQ ID NO: 46), and the antibody constant regions is italicized
(SEQ ID NO: 42)

TNFR2-ECD-Fcl-AAT (G;S), Linker

LPAQVAFTPYAPEPGSTCRLREYYDQTAQMCCSKCSPGQHAKVFCTKTSDTVCDSCEDSTYTQLWNWVPECLSC
GSRCSSDQVETQACTREQNRICTCRPGWYCALSKQEGCRLCAPLRKCRPGFGVARPGTETSDVVCKPCAPGTFS
NTTSSTDICRPHQICNVVAIPGNASMDAVCTSTSPTRSMAPGAVHLPQPVSTRSQHTQPTPEPSTAPSTSFLLP
MGPSPPAEGSTGDEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPQVKEN
WYVDGVQVHNAKTKPREQQYNSTYRVVSVLTVLHONWLDGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYT
LPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWOOGNVFES
CSVMHEALHNHYTQKSLSLSPGKGGGSGGGSEDPQGDAAQKTDTSHHDODHPTEFNKITPNLAEFAFSLYRQLAH

QSNSTNIFFSPVSIATAFAMLSLGTKADTHDEILEGLNEFNLTEIPEAQIHEGEFQELLRTLNQPDSQLOLTTGNG

LFLSEGLKLVDKFLEDVKKLYHSEAFTVNEFGDTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVFALVNYTFEFK

GKWERPFEVKDTEEEDFHVDQVTTVKVPMMKRLGMENIQHCKKLSSWVLLMKYLGNATAIFFLPDEGKLOHLEN

ELTHDIITKFLENEDRRSASLHLPKLSITGTYDLKSVLGQLGITKVEFSNGADLSGVTEEAPLKLSKAVHKAVLT

IDEKGTEAAGAMFLEAIPMSIPPEVKENKPEFVFIMIEQNTKSPLEMGKVVNPTQK (SEQ ID NO:26)

[00150] An exemplary AAT-TNFa fusion protein is TNFR2-ECD-Fc1-AAT ASTGS Linker,
described herein. As shown below, the AAT polypeptide portion of the fusion protein is underlined (SEQ ID
NO: 2), TNFR2-ECD is denoted in bold text (SEQ ID NO: 41), the hinge region is shown in normal text (SEQ
ID NO: 43), the ASTGS linker is shown in normal text (SEQ ID NO: 45), and the antibody constant regions is
italicized (SEQ ID NO: 42)

TNFR2-ECD-Fcl-AAT ASTGS Linker

LPAQVAFTPYAPEPGSTCRLREYYDQTAQMCCSKCSPGQHAKVFCTKTSDTVCDSCEDSTYTQLWNWVPECLSC
GSRCSSDQVETQACTREQNRICTCRPGWYCALSKQEGCRLCAPLRKCRPGFGVARPGTETSDVVCKPCAPGTFS
NTTSSTDICRPHQICNVVAIPGNASMDAVCTSTSPTRSMAPGAVHLPQPVSTRSQHTQPTPEPSTAPSTSFLLP
MGPS?PAEGSTGDEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPQVKFN
WYVDGVQVHNAKTKPREQQYNSTYRVVSVLTVLHONWLDGKEYKCKVSNKALPAPTEKTISKAKGQPREPQVYT
LPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQOGNVE'S
CSVMHEALHNHYTQKSLSLSPGKASTGSEDPOGDAAQKTDTSHHDODHPTENKITPNLAEFAFSLYRQLAHQSN

STNIFFSPVSIATAFAMLSLGTKADTHDEILEGLNENLTEIPEAQIHEGFQELLRTLNQPDSQLOLTTGNGLEL

SEGLKLVDKFLEDVKKLYHSEAFTVNFGDTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVFALVNY IFFKGKW

ERPFEVKDTEEEDEFHVDQVTTVKVPMMKRLGMEFNIQHCKKLSSWVLLMKY LGNATAIFFLPDEGKLOQHLENELT

HDIITKFLENEDRRSASLHLPKLSITGTYDLKSVLGOLGITKVESNGADLSGVTEEAPLKLSKAVHKAVLTIDE

KGTEAAGAMFLEAIPMSIPPEVKENKPFVFLMIEQNTKSPLEMGKVVNPTQK (SEQ ID NO:27)
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and/or flexibility. Alternatively fusion proteins can be made without using a hinge and/or a

linker sequence. For example, the polypeptide components can be directly attached.

[000155] An exemplary AAT-Fc-SLPI fusion protein is AAT-hFc1-SLPI (human IgG1 Fc¢), described
herein. As shown below, the AAT polypeptide portion of the fusion protein is underlined (SEQ ID NO: 2), the
hinge region is shown in normal text (SEQ ID NO: 43), the ASTGS linker is shown in normal text (SEQ ID
NO: 45), the Fc portion is italicized (SEQ ID NO: 3), and the WAP domain containin
font (SEQ ID NO: 9)

eptide is in bold

AAT-hFcl-SLPI (human IgGl Fc)

EDPOGDAAQKTDTSHHDODHPTENKITPNLAEFAFSLYROLAHOSNSTNIFESPVSIATAFAMLSTLGTKADTHD

EILEGINENLTEIPEAQIHEGFQELLRTLNQPDSQLOLTTGNGLELSEGLKLVDKELEDVKKLYHSEAFTVNEG

DTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVEFALVNYTFFKGKWERPFEVKDTEEEDFHVDOVTTVKVPMMK

RLGMENTIQHCKKLSSWVLLMKYLGNATAIFFLPDEGKLOQHLENELTHDITTKELENEDRRSASTHLPKLSITGT

YDLKSVLGQLGITKVESNGADLSGVTEEAPLKLSKAVHKAVLTIDEKGTEAAGAMFLEATIPMSIPPEVKENKPE

VELMIEQONTKSPLEMGKVVNPTOQKEPKSCDKTHTCPPCPAPELLGGPSVEFLEPPKPKDTLMISRTPEVTCVVVD

VSHEDPEVKEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKA

KGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVD

KSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGKASTGSSGKSFKAGVCPPKKSAQCLRYKKPECQSDWQCPGK

KRCCPDTCGIKCLDPVDTPNPTRRKPGKCPVTYGQCLMLNPPNFCEMDGQCKRDLKCCMGMCGKSCVSPVKA

(SEQ ID NO:28)

[000156] An exemplary AAT-Fc-Elafin fusion protein is AAT-hFc1-Elafin (human IgG1 Fc),
described herein. As shown below, the AAT polypeptide portion of the fusion protein is underlined (SEQ ID

NO: 2), the hinge region is shown in normal text (SEQ ID NO: 43), the ASTGS linker is shown in normal text
SEQ ID NO: 45), the Fc portion is italicized (SEQ ID NO: 3), and the WAP domain containin

in bold font (SEQ ID NO: 12)

AAT-hFcl-Elafin (human IgGl Fc)

EDPOGDAAQKTDTSHHDODHPTENKITPNLAEFAFSLYROLAHOSNSTNIFEFSPVSTATAFAMLSLGTKADTHD

EILEGILNENLTEIPEAQTHEGFQELLRTLNQPDSQLOLTTGNGLEFLSEGLKLVDKELEDVKKLYHSEAFTVNEG

DTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVFALVNY IFFKGKWERPFEVKDTEEEDEFHVDOVTTVKVPMMK

RLGMENTIQHCKKLSSWVLLMKYLGNATAIFFLPDEGKLOHLENELTHDIITKELENEDRRSASLHLPKLSITGT

YDLKSVLGOLGITKVFSNGADLSGVTEEAPLKLSKAVHKAVLTIDEKGTEAAGAMELEATPMSIPPEVKENKPF

VELMIEQONTKSPLEMGKVVNPTQOKEPKSCDKTHTCPPCPAPELLGGPSVEFLFPPKPKDTLMISRTPEVTCVVVD

VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTIEKTISKA

KGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVD

KSRWQQGNVESCSVMHEALHNHY TQKSLSLSPGKASTGSAVTGVPVKGOD TVKGRVPFNGQDPVKGQVSVKGQD

KVKAQEPVKGPVSTKPGSCPIILIRCAMLNPPNRCLKDTDCPGIKKCCEGSCGMACEFVPQ (SEQ ID

NO:29)
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underlined and the albumin portion is italicized. For example, the polypeptide components

can be directly attached.

[000160] An exemplary AAT-Albumin fusion protein is AAT-HSA, described herein. As shown
below, the AAT polypeptide portion of the fusion protein is underlined (SEQ ID NO: 2), the ASTGS linker is

shown in normal text (SEQ ID NO: 45), and the albumin polypeptide is italicized (SEQ ID NO: 14)

AAT-HSA

EDPOGDAAQKTDTSHHDQDHPTENKITPNLAEFAFSLYROLAHQSNSTNIFFSPVSIATAFAMLSLGTKADTHD

EILEGLNENLTEIPEAQIHEGFQELLRTLNOPDSQLOLTTGNGLEFLSEGLKLVDKFLEDVKKLYHSEAFTVNEG

DTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVEALVNYIFFKGKWERPFEVKDTEEEDEFHVDOVTTVKVPMMK

RLGMENTQHCKKLSSWVLLMKYLGNATAIFFLPDEGKLOHLENELTHDIITKFLENEDRRSASLHLPKLSITGT

YDLKSVLGQLGITKVESNGADLSGVTEEAPLKLSKAVHKAVLTIDEKGTEAAGAMFLEAIPMSTPPEVKENKPE

VEILMIEQONTKSPLEMGKVVNPTQKASTGSDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVKLVNE

VITEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLOQHKDDNPNLPRLVRPE

VDVMCTAFHDNEETFLKKYLYETARRHPYFYAPELLFFAKRYKAAFTECCQAADKAACLLPKLDELRDEGKASS

AKQRLKCASLQKFGERAFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICEN

ODSISSKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADEFVESKDVCKNYAEAKDVELGMFLYEYARRHPDY

SVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQONCELFEQLGEYKFQNALLVRYTKKV

PQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCE'S

ALEVDETYVPKEFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDEFAAFVEKCCKADD

KETCFAEEGKKLVAASQAALGL (SEQ ID NO:30)

[000161] An exemplary AAT-Albumin fusion protein is AAT-HSA Domain 3, described herein. As
shown below, the AAT polypeptide portion of the fusion protein is underlined (SEQ ID NO: 2), the ASTGS
linker is shown in normal text (SEQ ID NO: 45), and the albumin polypeptide is italicized (SEQ ID NO: 15

AAT-HSA Domain 3

EDPOGDAAQKTDTSHHDODHPTENKITPNLAEFAFSLYROQLAHOSNSTNIFFSPVSIATAFAMLSLGTKADTHD

EILEGLNENLTEIPEAQTHEGEFQELLRTLNOQPDSQLOLTTGNGLELSEGLKLVDKFLEDVKKLYHSEAFTVNEG

DTEEAKKQINDYVEKGTQGKIVDLVKELDRDTVFALVNY IFFKGKWERPFEVKDTEEEDEHVDOVTTVKVPMMK

RLGMENIQHCKKLSSWVLLMKYLGNATAIFFLPDEGKLOHLENELTHDIITKEFLENEDRRSASTLHLPKLSITGT

YDLKSVILGQLGITKVESNGADLSGVTEEAPLKLSKAVHKAVLTIDEKGTEAAGAMFLEATIPMSIPPEVKENKPE

VELMIEQONTKSPLEMGKVVNPTQKASTGSEEPONLIKOQNCELFEQLGEYKFOQNALLVRYTKKVPQVSTPTLVEV

SRNLGKVGSKCCKHPEAKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPK

EFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKK
LVA (SEQ ID NO:31)
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SEQUENCE LISTING

<110> INHIBRX LLC

Eckelman, Brendan P.

Timmer, John C.

Nguy, Peter L.

Guenther, Grant B.

Deveraux, Quinn
<120> SERPIN FUSION POLYPEPTIDES AND METHODS OF USE THEREOF
<130> 1INHI-002/N01SG

<150> PCT/US2012/044730
<151> 2012-06-28

<150> US 61/502,055
<151> 2011-06-28

<150> UsS 61/570,394
<151> 2011-12-14

<150> Us 61/577,204
<151> 2011-12-19

<150> US 61/638,168
<151> 2012-04-25

<160> 46

<170> PatentIn version 3.5

<210> 1
<211> 25
<212> PRT

<213> Artificial Sequence

<220>

<223> reactive site loop portion of the alpha-1 antitrypsin (AAT)
protein

<400> 1

Gly Thr Glu Ala Ala Gly Ala Met Phe Leu Glu Ala Ile Pro Met Ser
1 5 10 15

Ile Pro Pro Glu Val Lys Phe Asn Lys
20 25

<210> 2
<211> 394
<212> PRT

<213> Homo sapiens

<400> 2



Glu

Asp

Phe

Asn

Ser

65

Asn

Gln

Thr

Lys

Val

145

Val

Asp

Lys

His

Asp

Gln

Ala

Ile

50

Leu

Phe

Glu

Thr

Phe

130

Asn

Glu

Arg

Trp

Val
210

Pro

Asp

Phe

35

Phe

Gly

Asn

Leu

Gly

115

Leu

Phe

Lys

Asp

Glu

195

Asp

Gln

His

20

Ser

Phe

Thr

Leu

Leu

100

Asn

Glu

Gly

Gly

Thr

180

Arg

Gln

Gly

Pro

Leu

Ser

Lys

Thr

85

Arg

Gly

Asp

Asp

Thr

165

Val

Pro

Val

Asp

Thr

Tyr

Pro

Ala

70

Glu

Thr

Leu

Val

Thr

150

Gln

Phe

Phe

Thr

Ala

Phe

Arg

Val

55

Asp

Ile

Leu

Phe

Lys

135

Glu

Gly

Ala

Glu

Thr
215
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Ala

Asn

Gln

40

Ser

Thr

Pro

Asn

Leu

120

Lys

Glu

Lys

Leu

Val

200

Val

Gln

Lys

Leu

Ile

His

Glu

Gln

105

Ser

Leu

Ala

Ile

Val

185

Lys

Lys

Lys

10

Ile

Ala

Ala

Asp

Ala

90

Pro

Glu

Tyr

Lys

vVal

170

Asn

Asp

Val

Thr

Thr

His

Thr

Glu

75

Gln

Asp

Gly

His

Lys

155

Asp

Tyr

Thr

Pro

Asp Thr

Pro Asn

Gln Ser
45

Ala Phe
60

Ile Leu

Ile His

Ser Gln

Leu Lys
125

Ser Glu
140

Gln Ile

Leu Val

Ile Phe

Glu Glu

205

Met Met
220

Ser

Leu

30

Asn

Ala

Glu

Glu

Leu

110

Leu

Ala

Asn

Lys

Phe

190

Glu

Lys

His

15

Ala

Ser

Met

Gly

Gly

95

Gln

Val

Phe

Asp

Glu

175

Lys

Asp

Arg

His

Glu

Thr

Leu

Leu

80

Phe

Leu

Asp

Thr

Tyr

160

Leu

Gly

Phe

Leu



Gly

225

Leu

Glu

Thr

Pro

Gln

305

Val

Val

Leu

Pro

Met
385

Met

Met

Phe

Lys

Gly Lys

Lys

Lys

290

Leu

Thr

Leu

Glu

Phe

370

Gly

<210>
<211>
<212>
<213>

<400>

Phe
275

Leu

Gly

Glu

Thr

Ala
355

Val

Lys

3
217
PRT
Homo

3

Ala Pro Glu

1

Pro Lys Asp

Asn

Tyr

Leu

260

Leu

Ser

Tle

Glu

Ile

340

Ile

Phe

Val

Ile

Leu

245

Gln

Glu

Ile

Thr

Ala

325

Asp

Pro

Leu

Val

sapiens

Leu

Thr
20

Leu

Leu

Gln

230

Gly

His

Asn

Thr

Lys

310

Pro

Glu

Met

Met

Asn
390

His

Asn

Leu

Glu

Gly

295

Val

Leu

Lys

Ser

Ile

375

Pro

- 3/86 -

Cys

Ala

Glu

Asp

280

Thr

Phe

Lys

Gly

Ile

360

Glu

Thr

Lys

Thr

Asn

265

Arg

Tyr

Ser

Leu

Thr

345

Pro

Gln

Gln

Lys

Ala

250

Glu

Arg

Asp

Asn

Ser

330

Glu

Pro

Asn

Lys

Leu
235
Ile
Leu
Ser
Leu
Gly
315
Lys
Ala

Glu

Thr

Ser

Phe

Thr

Ala

Lys

300

Ala

Ala

Ala

Val

Lys
380

Ser

Phe

His

Ser

285

Ser

Asp

Val

Gly

Lys

365

Ser

Trp

Leu

Asp

270

Leu

Val

Leu

His

Ala

350

Phe

Pro

Val

Pro

255

Ile

His

Leu

Ser

Lys

335

Met

Asn

Leu

Leu

240

Asp

Ile

Leu

Gly

Gly

320

Ala

Phe

Lys

Phe

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys

10

15

Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val

25

30



vVal

Val

Gln

65

Gln

Ala

Pro

Thr

Ser

145

Tyr

Tyr

Phe

Lys

val

Asp
35

Asp Gly

50

Tyr

Asp

Leu

Arg

Lys

130

Asp

Lys

Ser

Ser

Ser
210

<210>
<211>
<212>
<213>

<400>

Asn

Trp

Pro

Glu

115

Asn

Ile

Thr

Lys

Cys

195

Leu

216

PRT
Homo

Val

Val

Ser

Leu

Ala

100

Pro

Gln

Ala

Thr

Leu

180

Ser

Ser

Ser

Glu

Thr

Asn

85

Pro

Gln

Val

Val

Pro

165

Thr

Val

Leu

sapiens

His

Val

Tyr

70

Gly

Ile

Val

Ser

Glu

150

Pro

Val

Met

Ser

Glu

His

55

Arg

Lys

Glu

Tyr

Leu

135

Trp

vVal

Asp

His

Pro
215

- 4/86 -

Asp

Asn

vVal

Glu

Lys

Thr

120

Thr

Glu

Leu

Lys

Glu

200

Gly

Pro

Ala

Val

Tyr

Thr

105

Leu

Cys

Ser

AsSp

Ser

185

Ala

Lys

Glu

Lys

Ser

Lys

Ile

Pro

Leu

Asn

Ser

170

Arg

Leu

vVal

Thr

Val

75

Cys

Ser

Pro

Val

Gly

155

Asp

Trp

His

Lys

Lys

60

Leu

Lys

Lys

Ser

Lys

140

Gln

Gly

Gln

Asn

Phe

45

Pro

Thr

vVal

Ala

Arg

125

Gly

Pro

Ser

Gln

His
205

Asn

Arg

vVal

Ser

Lys

110

Asp

Phe

Glu

Phe

Gly

190

Tyr

Trp

Glu

Leu

Asn

95

Gly

Glu

Tyr

Asn

Phe

175

Asn

Thr

Tyr

Glu

His

80

Lys

Gln

Leu

Pro

Asn

160

Leu

Val

Gln



Ala

Lys

val

Asp

Phe

65

Asp

Leu

Arg

Lys

Asp

145

Lys

Ser

Ser

Ser

Pro

Asp

Asp

Gly

50

Asn

Trp

Pro

Glu

Asn

130

Ile

Thr

Lys

Cys

Leu
210

<210>

Pro

Thr

vVal

35

Val

Ser

Leu

Ala

Pro

115

Gln

Ala

Thr

Leu

Ser

195

Ser

Val

Leu

20

Ser

Glu

Thr

Asn

Pro

100

Gln

Val

Val

Pro

Thr

180

Val

Leu

Ala

Met

His

Val

Phe

Gly

Ile

vVal

Ser

Glu

Pro

165

vVal

Met

Ser

Ile

Glu

His

Arg

70

Lys

Glu

Tyr

Leu

Trp

150

Met

Asp

His

Pro

Pro

Ser

Asp

Asn

55

Val

Glu

Lys

Thr

Thr

135

Glu

Leu

Lys

Glu

Gly
215
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Ser
Arg
Pro
40

Ala
Val
Tyr
Thr
Leu
120
Cys
Ser
Asp
Ser
Ala

200

Lys

Val

Thr

25

Glu

Lys

Ser

Lys

Ile

105

Pro

Leu

Asn

Ser

Arg

185

Leu

Phe

10

Pro

Val

Thr

Val

Cys

90

Ser

Pro

Val

Gly

Asp

170

Trp

His

Leu

Glu

Gln

Lys

Leu

75

Lys

Lys

Ser

Lys

Gln

155

Gly

Gln

Asn

Phe

vVal

Phe

Pro

60

Thr

Val

Thr

Arg

Gly

140

Pro

Ser

Gln

His

Pro

Thr

Asn

45

Arg

Val

Ser

Lys

Glu

125

Phe

Glu

Phe

Gly

Tyr
205

Pro

Cys

30

Trp

Glu

Val

Asn

Gly

110

Glu

Tyr

Asn

Phe

Asn

190

Thr

Lys

Val

Tyr

Glu

His

Lys

Gln

Met

Pro

Asn

Leu

175

Val

Gln

Pro

Val

Val

Gln

Gln

80

Gly

Pro

Thr

Ser

Tyr

160

Tyr

Phe

Lys



<211>
<212>
<213>

<400>

217
PRT
Homo

5

Ala Pro Glu

1

Pro

vVal

Val

Gln

65

Gln

Ala

Pro

Thr

Ser

145

Tyr

Tyr

Phe

Lys

Val

Asp

Tyr

Asp

Leu

Arg

Lys

130

Asp

Asn

Ser

Ser

Asp

Asp

35

Gly

Asn

Trp

Pro

Glu

115

Asn

Ile

Thr

Lys

Cys
195

sapiens

Leu

Thr

20

Val

Val

Ser

Leu

Ala

100

Pro

Gln

Ala

Thr

Leu

180

Ser

Leu

Leu

Ser

Glu

Thr

Asn

85

Pro

Gln

vVal

Val

Pro

165

Thr

Val

Gly

Met

His

vVal

Phe

70

Gly

Ile

Val

Ser

Glu

150

Pro

Val

Met

Gly

Ile

Glu

His

55

Arg

Lys

Glu

Tyr

Leu

135

Trp

Met

Asp

His
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Pro

Ser

Asp

Asn

Val

Glu

Lys

Thr

120

Thr

Glu

Leu

Lys

Glu
200

Ser

Arg

25

Pro

Ala

Val

Tyr

Thr

105

Leu

Cys

Ser

Asp

Ser

185

Ala

Val

10

Thr

Glu

Lys

Ser

Lys

Ile

Pro

Leu

Ser

Ser

170

Arg

Leu

Phe

Pro

Val

Thr

Val

75

Cys

Ser

Pro

Val

Gly

155

Asp

Trp

His

Leu

Glu

Gln

Lys

60

Leu

Lys

Lys

Ser

Lys

140

Gln

Gly

Gln

Asn

Phe

Val

Phe

45

Pro

Thr

Val

Thr

Arg

125

Gly

Pro

Ser

Gln

Arg
205

Pro

Thr

30

Lys

Arg

Val

Ser

Lys

110

Glu

Phe

Glu

Phe

Gly

190

Phe

Pro

15

Cys

Trp

Glu

Leu

Asn

95

Gly

Glu

Tyr

Asn

Phe

175

Asn

Thr

Lys

Val

Tyr

Glu

His

80

Lys

Gln

Met

Pro

Asn

160

Leu

Ile

Gln



Lys Ser Leu

210

<210>
<211>
<212>
<213>

<400>

Ala

Pro

Val

vVal

Gln

65

Gln

Gly

Pro

Thr

Asp

145

Lys

Ser

Pro

Lys

Val

Asp

Phe

Asp

Leu

Arg

Lys

130

Ile

Thr

Arg

216
PRT
Homo

Glu

Asp

Asp

Gly

Asn

Trp

Pro

Glu

115

Asn

Ala

Thr

Leu

Ser

Leu

sapiens

Phe

Thr

20

Val

Val

Ser

Leu

Ser

100

Pro

Gln

Val

Pro

Thr

Leu

Leu

Ser

Glu

Thr

Asn

85

Ser

Gln

Val

Glu

Pro

165

Val

- 7/86 -

Ser Pro Gly Lys

Gly

Met

Gln

Val

Tyr

Gly

Ile

Val

Ser

Trp

150

val

Asp

215

Gly

Ile

Glu

His

55

Arg

Lys

Glu

Tyr

Leu

135

Glu

Leu

Lys

Pro

Ser

Asp

40

Asn

Val

Glu

Lys

Thr

120

Thr

Ser

Asp

Ser

Ser

Arg

25

Pro

Ala

Val

Tyr

Thr

105

Leu

Cys

Asn

Ser

Arg

Val

10

Thr

Glu

Lys

Ser

Lys

90

Ile

Pro

Leu

Gly

Asp

170

Trp

Phe

Pro

Val

Thr

Val

75

Cys

Ser

Pro

Val

Gln

155

Gly

Gln

Leu

Glu

Gln

Lys

60

Leu

Lys

Lys

Ser

Lys

140

Pro

Ser

Glu

Phe

Val

Phe

45

Pro

Thr

vVal

Ala

Gln

125

Gly

Glu

Phe

Gly

Pro

Thr

30

Asn

Arg

Val

Ser

Lys

110

Glu

Phe

Asn

Phe

Asn

Pro

15

Cys

Trp

Glu

Leu

Asn

95

Gly

Glu

Tyr

Asn

Leu

175

Val

Lys

Val

Tyr

Glu

His

80

Lys

Gln

Met

Pro

Tyr

160

Tyr

Phe



Ser Cys Ser

195

Ser Leu Ser

210

<210>
<211>
<212>
<213>

<400>

218
PRT
Homo

7

Ile Ala Glu

1

Gly

Gly

Gln

Glu

65

Glu

Arg

Gln

Ile

Thr
145

Phe

Phe

Val

50

Ser

Ser

Gly

Asp

Phe

130

Thr

Phe

Ser

35

Gly

Gly

Asp

Leu

Thr

115

Leu

Tyr

180

Val

Met

- 8/86 -

185

190

His Glu Ala Leu His Asn His Tyr Thr Gln Lys

200

Leu Ser Leu Gly Lys

sapiens

Leu

Gly

20

Pro

Ser

Pro

Trp

Thr

100

Ala

Thr

Asp

Pro

Asn

Arg

Gly

Thr

Leu

85

Phe

Ile

Lys

Ser

Pro

Pro

Gln

Val

Thr

70

Gly

Gln

Arg

Ser

Val
150

215

Lys

Arg

Ile

Thr

55

Tyr

Gln

Gln

Val

Thr

135

Thr

Val

Lys

Gln

40

Thr

Lys

Ser

Asn

Phe

120

Lys

Ile

Ser

Ser

25

Val

Asp

Val

Met

Ala

105

Ala

Leu

Ser

Val

10

Lys

Ser

Gln

Thr

Phe

90

Ser

Ile

Thr

Trp

Phe

Leu

Trp

Val

Ser

75

Thr

Ser

Pro

Cys

Thr
155

vVal

Ile

Leu

Gln

60

Thr

Cys

Met

Pro

Leu

140

Arg

205

Pro

Cys

Arg

45

Ala

Leu

Arg

Cys

Ser

125

Val

Gln

Pro

Gln

30

Glu

Glu

Thr

Val

Val

110

Phe

Thr

Asn

Arg

15

Ala

Gly

Ala

Ile

Asp

Pro

Ala

Asp

Gly

Asp

Thr

Lys

Lys

Lys

His

Asp

Ser

Leu

Glu
160



Ala

Phe

Gly

Leu

Val

Ser

Glu

Lys
210

<210>
<211>
<212>
<213>

<400>

Met

Thr

Gly

Pro

Pro

65

Pro

Leu

Arg

Pro

Lys

Leu

Val

Glu

50

Asp

Thr

Met

Asp

Val

Lys

Ala

Arg

195

Gln

132
PRT
Homo

Ser

Ala

Cys

35

Cys

Thr

Arg

Leu

Leu

115

Lys

Thr

Val

180

Phe

Thr

His

165

Gly

Thr

Ile

sapiens

Ser

Pro

20

Pro

Gln

Cys

Arg

Asn

100

Lys

Ala

Gly

Trp

Pro

Ser

Gly

Lys

85

Pro

Cys

Thr

Glu

Cys

Ser

Leu

Ala

Lys

Asp

Ile

70

Pro

Pro

Cys

Asn

Ala

Thr

Arg
215

Phe

Val

Lys

Trp

Lys

Gly

Asn

Met
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Ile

Ser

Val

200

Pro

Pro

Glu

Ser

40

Gln

Cys

Lys

Phe

Gly
120

Ser

Ile

185

Thr

Lys

Phe

Gly

25

Ala

Cys

Leu

Cys

Cys

105

Met

Glu

170

Cys

His

Gly

Leu

10

Ser

Gln

Pro

Asp

Pro

90

Glu

Cys

Ser His Pro

Glu Asp Asp

Thr Asp Leu

Val

Gly

Cys

Gly

Pro

75

Val

Met

Gly

Leu

Lys

Leu

Lys

60

Val

Thr

Asp

Lys

205

Leu

Ser

Arg

45

Lys

Asp

Tyr

Gly

Ser
125

Asn

Trp

190

Pro

Ala

Phe

30

Tyr

Arg

Thr

Gly

Gln

110

Cys

Ala
175

Asn

Ser

Leu

15

Lys

Lys

Cys

Pro

Gln

95

Cys

Val

Thr

Ser

Pro

Gly

Ala

Lys

Cys

Asn

80

Cys

Lys

Ser



130

<210>
<211>
<212>
<213>

<400>

Ser

Gln

Pro

Asp

Pro

65

Glu

Cys

Gly

Cys

Gly

Pro

50

Val

Met

Gly

<210>
<211>
<212>
<213>

<400>

107
PRT
Homo

Lys

Leu

Lys

35

Val

Thr

Asp

Lys

10
51
PRT
Homo

10

Thr Arg Arg

1

Met Leu Asn

Asp Leu Lys

35

sapiens

Ser

Arg

20

Lys

Asp

Tyr

Gly

Ser
100

Phe

Tyr

Arg

Thr

Gly

Gln

85

Cys

sapiens

Lys

Pro
20

Cys

Pro

Pro

Cys

Lys

Lys

Cys

Pro

Gln

70

Cys

Val

Ala

Lys

Cys

Asn

55

Cys

Lys

Ser

Gly Lys

Asn Phe

Met

Gly
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Gly Vval

Pro Glu

25

Pro Asp

40

Pro Thr

Leu Met

Arg Asp

Pro Val
105

Cys Pro

Cys Glu Met Asp Gly Gln

25

Met Cys Gly Lys Ser Cys

40

Cys

Cys

Thr

Arg

Leu

Leu

90

Lys

Val Thr Tyr Gly

10

Pro

Gln

Cys

Arg

Asn

75

Lys

Ala

Pro

Ser

Gly

Lys

60

Pro

Cys

Lys

Asp

Ile

45

Pro

Pro

Cys

45

Lys

Trp

30

Lys

Gly

Asn

Met

Gln

Cys
30

Val

Ser

15

Gln

Cys

Lys

Phe

Gly
95

Cys
15

Lys

Ala

Cys

Leu

Cys

Cys

80

Met

Leu

Arg

Ser Pro



Val Lys Ala

50

<210>
<211>
212>
<213>

<400>

11
117
PRT
Homo

11

Met Arg Ala

1

Thr

Asp

Gly

Val

65

Tle

Asp

Cys

Leu

Thr

Gln

50

Lys

Arg

Cys

Phe

<210>
<211>
<212>
<213>

<400>

Val

Val
35

Val

Gly

Cys

Pro

Val

115

12
95
PRT

Homo

12

Ala Val Thr

1

Val Pro Phe

sapiens

Ser

Leu

20

Lys

Ser

Pro

Ala

Gly

100

Pro

Ser
Glu
Giy
Val
vVal
Met
85

Ile

Gln

sapiens

Gly

Asn

Val

Gly

Phe

Ala

Arg

Lys

Ser

70

Leu

Lys

Leu

Ala

Val

Gly

55

Thr

Asn

Lys
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Ile

Val

Pro

40

Gln

Lys

Pro

Cys

Val

Thr

25

Phe

Asp

Pro

Pro

Cys
105

Val

10

Gly

Asn

Lys

Gly

Asn

90

Glu

Val

Val

Gly

Val

Ser

75

Arg

Gly

Phe

Pro

Gln

Lys

60

Cys

Cys

Ser

Leu

Val

Asp

45

Ala

Pro

Leu

Cys

Ile

Lys

30

Pro

Gln

Ile

Lys

Gly
110

Ala

15

Gly

vVal

Glu

Ile

Asp

95

Met

Gly

Gln

Lys

Pro

Leu

80

Thr

Ala

Pro Val Lys Gly Gln Asp Thr Val Lys Gly Arg

10

15

Gln Asp Pro Val Lys Gly Gln Val Ser Val Lys

25

30



Gly

Thr

Asn

65

Lys

Gln

Lys

50

Pro

Cys

<210>
<211>
<212>
<213>

<400>

Asp

35

Pro

Pro

Cys

13
49
PRT
Homo

13

Val Ser Thr

1

Met Leu Asn

Ile Lys Lys
35
Gln
<210> 14
<211> 585
<212> PRT
<213> Homo
<400> 14

Asp Ala His

1

Glu Asn Phe

Gln Cys Pro

35

Lys Val

Gly Ser

Asn Arg

Glu Gly
85

sapiens

Lys Pro

Pro Pro

20

Cys Cys

sapiens

Lys Ser

Lys Ala

20

Phe Glu

Lys

Cys

Cys

70

Ser

Gly

Asn

Glu

Glu

Leu

Asp

Ala

Pro

55

Leu

Cys

Ser

Arg

Gly

Val

Val

His

- 12/86 -

Gln

40

Ile

Lys

Gly

Cys

Cys

Ser
40

Ala

Leu

Val Lys Leu Val Asn

40

Glu

Ile

Asp

Met

Pro

Leu

25

Cys

His

Ile Ala Phe Ala

25

Pro

Leu

Thr

Ala
90

Ile Ile Leu

10

Lys Asp Thr

Gly Met Ala

Arg Phe Lys

10

Val Lys

Ile Arg

Asp Cys

75

Cys Phe

Gly

45

Cys

Pro

Val

Ile

Asp

Cys
45

Asp

Gln

Glu
45

Pro Val Ser

Ala Met Leu

Gly Ile Lys
80

Pro Gln
95

Arg Cys Ala
15

Cys Pro Gly

Phe Val Pro

Leu Gly Glu
15

Tyr Leu Gln
30

Val Thr Glu



Phe

Ser

65

Arg

Glu

Pro

Asp

Arg

145

Tyr

Cys

Ser

Arg

Lys

225

Val

Arg

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Leu

Ala

Ala

210

Ala

His

Ala

Lys

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

Lys

195

Phe

Glu

Thr

Asp

Thr

Thr

Tyf

Glu

100

Val

Glu

Tyr

Ala

Pro

180

Gln

Lys

Phe

Glu

Leu
260

Cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe

165

Lys

Arg

Ala

Ala

Cys

245

Ala

Val

Phe

70

Glu

Phe

Pro

Phe

Tyr

150

Thr

Leu

Leu

Trp

Glu

230

Cys

Lys

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Lys

Ala

215

Val

His

Tyr
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Asp

Asp

Ala

Gln

Val

120

Lys

Pro

Cys

Glu

Cys

200

Val

Ser

Gly

Ile

Glu

Lys

Asp

His

105

Asp

Lys

Glu

Cys

Leu

185

Ala

Ala

Lys

Asp

Cys
265

Ser

Leu

Cys

90

Lys

Val

Tyr

Leu

Gln

170

Arg

Ser

Arg

Leu

Leu

250

Glu

Ala

Cys

75

Cys

Asp

Met

Leu

Leu

155

Ala

Asp

Leu

Leu

Val

235

Leu

Asn

Glu

60

Thr

Ala

Asp

Cys

Tyr

140

Phe

Ala

Glu

Gln

Ser

220

Thr

Glu

Gln

Asn

Val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Lys

205

Gln

Asp

Cys

Asp

Cys

Ala

Gln

Pro

110

Ala

Ile

Ala

Lys

Lys

190

Phe

Arg

Leu

Ala

Ser
270

Asp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala

175

Ala

Gly

Phe

Thr

Asp

255

Ile

Lys

Leu

80

Pro

Leu

His

Arg

Arg

160

Ala

Ser

Glu

Pro

Lys

240

Asp

Ser



Ser

Cys

Leu

305

Glu

Arg

Tyr

Cys

Gln

385

Tyr

Gln

val

Ala

Glu

465

Leu

Lys

Ile

290

Ala

Ala

His

Glu

Tyr

370

Asn

Lys

Val

Gly

Glu

450

Lys

Val

Leu

275

Ala

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

Ser

Ser

435

Asp

Thr

Asn

Lys

Glu

Asp

Asp

Asp

340

Thr

Lys

Ile

Gln

Thr

420

Lys

Tyr

Pro

Arg

Glu

Val

Phe

Val

325

Tyr

Leu

val

Lys

Asn

405

Pro

Cys

Leu

Val

Arg
485

Cys

Glu

Val

310

Phe

Ser

Glu

Phe

Gln

390

Ala

Thr

Cys

Ser

Ser

470

Pro

Cys

Asn

295

Glu

Leu

Val

Lys

Asp

375

Asn

Leu

Leu

Lys

Val

455

Asp

Cys

- 14/86 -

Glu

280

Asp

Ser

Gly

Val

Cys

360

Glu

Cys

Leu

Val

His

440

Val

Arg

Phe

Lys

Glu

Lys

Met

Leu

345

Cys

Phe

Glu

Val

Glu

425

Pro

Leu

Val

Ser

Pro

Met

Asp

Phe

330

Leu

Ala

Lys

Leu

Arg

410

Val

Glu

Asn

Thr

Ala
490

Leu

Pro

Val

315

Leu

Leu

Ala

Pro

Phe

395

Tyr

Ser

Ala

Gln

Lys

475

Leu

Leu

Ala

300

Cys

Tyr

Arg

Ala

Leu

380

Glu

Thr

Arg

Lys

Leu

460

Cys

Glu

Glu

285

Asp

Lys

Glu

Leu

Asp

365

Val

Gln

Lys

Asn

Arg

445

Cys

Cys

vVal

Lys

Leu

Asn

Tyr

Ala

350

Pro

Glu

Leu

Lys

Leu

430

Met

Val

Thr

Asp

Ser

Pro

Tyr

Ala

335

Lys

His

Glu

Gly

Val

415

Gly

Pro

Leu

Glu
495

His

Ser

Ala

320

Arg

Thr

Glu

Pro

Glu

400

Pro

Lys

Cys

His

Ser

480

Thr



Tyr

Ile

Leu

Lys

545

Ala

Ala

Val

Cys

Val

530

Ala

Asp

Ala

<210>
<211>
<212>
<213>

<400>

Glu

Leu

Lys

Leu

Met

65

Val

Thr

Glu

Gly

Val

Gly

50

Pro

Leu

Glu

Pro

Thr
515

Glu

Val

Asp

Ser

15
196
PRT
Homo

15

Pro

Glu

Pro

35

Lys

Cys

His

Ser

Lys

500

Leu

Leu

Met

Lys

Gln
580

Glu

Ser

Val

Asp

Glu

565

Ala

sapiens

Gln

Tyr

20

Gln

Val

Ala

Glu

Leu
100

Asn

Lys

Val

Gly

Glu

Lys

Val

Phe

Glu

Lys

Asp

550

Thr

Ala

Leu

Phe

Ser

Ser

Asp

70

Thr

Asn

Asn

Lys

His

535

Phe

Cys

Leu

Ile

Gln

Thr

Lys

55

Tyr

Pro

Arg

- 15/86 -

Ala

Glu

520

Lys

Ala

Phe

Gly

Lys

Asn

Pro

40

Cys

Leu

vVal

Arg

Glu

505

Arg

Pro

Ala

Ala

Leu
585

Gln

Ala

25

Thr

Cys

Ser

Ser

Pro
105

Thr

Gln

Lys

Phe

Glu
570

Asn

10

Leu

Leu

Lys

Val

Asp

90

Cys

Phe

Ile

Ala

Val

555

Glu

Cys

Leu

Val

His

Val

75

Arg

Phe

Thr

Lys

Thr

540

Glu

Gly

Glu

Val

Glu

Pro

60

Leu

Val

Ser

Phe

Lys

525

Lys

Lys

Lys

Leu

Arg

Val

45

Glu

Asn

Thr

Ala

His

510

Gln

Glu

Cys

Lys

Phe

Tyr

30

Ser

Ala

Gln

Lys

Leu
110

Ala

Thr

Gln

Cys

Leu
575

Glu

15

Thr

Arg

Lys

Leu

Cys

95

Glu

Asp

Ala

Leu

Lys

560

Val

Gln

Lys

Asn

Arg

Cys

Cys

Val



Asp

His

Gln

145

Glu

Cys

Lys

Glu

Ala

130

Thr

Gln

Cys

Leu

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Glu

Asp

Phe

Asn

Ser

65

Asn

Asp

Gln

Ala

Ile

50

Leu

Phe

Thr

115

Asp

Ala

Leu

Lys

Val
195

16
626
PRT
Artificial Sequence

16

Pro

Asp

Phe

35

Phe

Gly

Asn

Tyr

Ile

Leu

Lys

Ala

180

Ala

AAT-hFcl

Gln

His

20

Ser

Phe

Thr

Leu

Val

Cys

Val

Ala

165

Asp

Pro

Thr

Glu

150

Val

Asp

Lys

Leu

135

Leu

Met

Lys

- 16/86

Glu

120

Ser

Val

Asp

Glu

fusion protein

Gly

Pro

Leu

Ser

Lys

Thr

Asp

Thr

Tyr

Pro

Ala

70

Glu

Ala

Phe

Arg

Val

55

Asp

Ile

Ala

Asn

Gln

40

Ser

Thr

Pro

Phe

Glu

Lys

Asp

Thr
185

Gln

Lys

25

Leu

Ile

His

Glu

Asn

Lys

His

Phe

170

Cys

Lys

10

Ile

Ala

Ala

Asp

Ala

Ala

Glu

Lys

155

Ala

Phe

Thr

Thr

His

Thr

Glu

75

Gln

Glu

Arg

140

Pro

Ala

Ala

Asp

Pro

Gln

Ala

60

Ile

Ile

Thr

125

Gln

Lys

Phe

Glu

Thr

Asn

Ser

45

Phe

Leu

His

Phe

Ile

Ala

Val

Glu
190

Ser

Leu

30

Asn

Ala

Glu

Glu

Thr

Lys

Thr

Glu

175

Gly

His

15

Ala

Ser

Met

Gly

Gly

Phe

Lys

Lys

160

Lys

Lys

His

Glu

Thr

Leu

Leu

80

Phe



Gln

Thr

LyS

Val

145

Val

Asp

Lys

His

Gly

225

Leu

Glu

Thr

Pro

Gln
305

Glu

Thr

Phe

130

Asn

Glu

Arg

Trp

Val

210

Met

Met

Gly

Lys

Lys

290

Leu

Leu

Gly

115

Leu

Phe

Lys

Asp

Glu

195

Asp

Phe

Lys

Lys

Phe

275

Leu

Gly

Leu

100

Asn

Glu

Gly

Gly

Thr

180

Arg

Gln

Asn

Tyr

Leu

260

Leu

Ser

Ile

85

Arg

Gly

Asp

Asp

Thr

165

Val

Pro

Val

Ile

Leu

245

Gln

Glu

Ile

Thr

Thr

Leu

Val

Thr

150

Gln

Phe

Phe

Thr

Gln

230

Gly

His

Asn

Thr

Lys
310

Leu

Phe

Lys

135

Glu

Gly

Ala

Glu

Thr

215

His

Asn

Leu

Glu

Gly

295

Val

- 17/86 -

Asn

Leu

120

Lys

Glu

Lys

Lel

Val

200

Val

Cys

Ala

Glu

Asp

280

Thr

Phe

Gln

105

Ser

Leu

Ala

Ile

Val

185

Lys

Lys

Lys

Thr

Asn

265

Arg

Tyr

Ser

90

Pro

Glu

Tyr

Lys

Val

170

Asn

Asp

Val

Lys

Ala

250

Glu

Arg

Asp

Asn

Asp

Gly

His

Lys

155

Asp

Tyr

Thr

Pro

Leu

235

Ile

Leu

Ser

Leu

Gly
315

Ser

Leu

Ser

140

Gln

Leu

Ile

Glu

Met

220

Ser

Phe

Thr

Ala

Lys

300

Ala

Gln

Lys

125

Glu

Ile

Val

Phe

Glu

205

Met

Ser

Phe

His

Ser

285

Ser

Asp

Leu

110

Leu

Ala

Asn

Lys

Phe

190

Glu

Lys

Trp

Leu

Asp

270

Leu

val

Leu

95

Gln

Val

Phe

Asp

Glu

175

Lys

Asp

Arg

Val

Pro

255

Ile

His

Leu

Ser

Leu

Asp

Thr

Tyr

160

Leu

Gly

Phe

Leu

Leu

240

Asp

Ile

Leu

Gly

Gly
320



Val

Val

Leu

Pro

Met

385

Lys

Pro

Ser

Asp

Asn

465

Val

Glu

Lys

Thr

Thr

Leu

Glu

Phe

370

Gly

Thr

Ser

Arg

Pro

450

Ala

Val

Tyr

Thr

Leu
530

Glu

Thr

Ala

355

Val

Lys

His

Val

Thr

435

Glu

Lys

Ser

Lys

Ile

515

Pro

Glu

Ile

340

Ile

Phe

Val

Thr

Phe

420

Pro

Val

Thr

Val

Cys

500

Ser

Pro

Ala

325

Asp

Pro

Leu

Val

Cys

405

Leu

Glu

Lys

Lys

Leu

485

Lys

Lys

Ser

Pro

Glu

Met

Met

Asn

390

Pro

Phe

Val

Phe

Pro

470

Thr

Val

Ala

Arg

Leu

Lys

Ser

Ile

375

Pro

Pro

Pro

Thr

Asn

455

Arg

Val

Ser

Lys

Asp
535

- 18/86 -

Lys

Gly

Ile

360

Glu

Thr

Cys

Pro

Cys

440

Trp

Glu

Leu

Asn

Gly

520

Glu

Leu

Thr

345

Pro

Gln

Gln

Pro

Lys

425

Val

Tyr

Glu

His

Lys

505

Gln

Leu

Ser

330

Glu

Pro

Asn

Lys

Ala

410

Pro

Val

Val

Gln

Gln

490

Ala

Pro

Thr

Lys

Ala

Glu

Thr

Glu

395

Pro

Lys

Val

Asp

Tyr

475

Asp

Leu

Arg

Lys

Ala

Ala

Val

Lys

380

Pro

Glu

Asp

Asp

Gly

460

Asn

Trp

Pro

Glu

Asn
540

Val

Gly

Lys

365

Ser

Lys

Leu

Thr

Val

445

vVal

Ser

Leu

Ala

Pro

525

Gln

His

Ala

350

Phe

Pro

Ser

Leu

Leu

430

Ser

Glu

Thr

Asn

Pro

510

Gln

Val

Lys

335

Met

Asn

Leu

Cys

Gly

415

Met

His

Val

Tyr

Gly

495

Ile

Val

Ser

Ala

Phe

Lys

Phe

Asp

400

Gly

Ile

Glu

His

Arg

480

Lys

Glu

Tyr

Leu



Thr Cys Leu Val

545

Glu Ser Asn Gly

Leu Asp Ser Asp

580

Lys Ser Arg Trp

595

Glu Ala Leu His

610

Gly Lys
625

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Glu Asp

1

Asp Gln

Phe Ala

Asn Ile
50

Ser Leu
65

Asn Phe

17
622
PRT

Lys

Gln

565

Gly

Gln

Asn

Gly

550

Pro

Ser

Gln

His

Phe

Glu

Phe

Gly

Tyr
615

Artificial Sequence

AAT-hFc2
17

Pro Gln

Asp His
20

Phe Ser

35

Phe Phe

Gly Thr

Asn Leu

- 19/86 -

Tyr

Asn

Phe

Asn

600

Thr

fusion protein

Gly

Pro

Leu

Ser

Lys

Thr
85

Asp

Thr

Tyr

Pro

Ala

70

Glu

Ala

Phe

Arg

Val

55

Asp

Ile

Ala

Asn

Gln

40

Ser

Thr

Pro

Pro

Asn

Leu

585

Val

Gln

Gln

Lys

Leu

Ile

His

Glu

Ser

Tyr

570

Tyr

Phe

Lys

Lys

Ile

Ala

Ala

Asp

Ala
90

Asp

555

Lys

Ser

Ser

Ser

Thr

Thr

His

Thr

Glu

75

Gln

Ile

Thr

Lys

Cys

Leu
620

Asp

Pro

Gln

Ala

60

Ile

Ile

Ala

Thr

Leu

Ser

605

Ser

Thr

Asn

Ser

45

Phe

Leu

His

Val

Pro

Thr

590

Val

Leu

Ser

Leu

30

Asn

Ala

Glu

Glu

Glu

Pro

575

Val

Met

Ser

His

15

Ala

Ser

Met

Gly

Gly

Trp

560

Val

Asp

His

Pro

His

Glu

Thr

Leu

Leu

80

Phe



Gln

Thr

Lys

Val

145

Val

Asp

Lys

His

Gly

225

Leu

Glu

Thr

Pro

Gln
305

Glu

Thr

Phe

130

Asn

Glu

Arg

Trp

Val

210

Met

Met

Gly

Lys

Lys

290

Leu

Leu

Gly

115

Leu

Phe

Lys

Asp

Glu

195

Asp

Phe

Lys

Lys

Phe

275

Leu

Gly

Leu

100

Asn

Glu

Gly

Gly

Thr

180

Arg

Gln

Asn

Tyr

Leu

260

Leu

Ser

Ile

Arg

Gly

Asp

Asp

Thr

165

Val

Pro

Val

Ile

Leu

245

Gln

Glu

Ile

Thr

Thr

Leu

Val

Thr

150

Gln

Phe

Phe

Thr

Gln

230

Gly

His

Asn

Thr

Lys
310

Leu

Phe

Lys

135

Glu

Gly

Ala

Glu

Thr

215

His

Asn

Leu

Glu

Gly

295

Val

- 20/86 -

Asn

Leu

120

Lys

Glu

Lys

Leu

Val

200

Val

Cys

Ala

Glu

Asp

280

Thr

Phe

Gln

105

Ser

Leu

Ala

Ile

Val

185

Lys

Lys

Lys

Thr

Asn

265

Arg

Tyr

Ser

Pro

Glu

Tyr

Lys

Val
170

Asn

Asp

Val

Lys

Ala

250

Glu

Arg

Asp

Asn

Asp

Gly

His

Lys

155

Asp

Tyr

Thr

Pro

Leu

235

Ile

Leu

Ser

Leu

Gly
315

Ser

Leu

Ser

140

Gln

Leu

Ile

Glu

Met

220

Ser

Phe

Thr

Ala

Lys

300

Ala

Gln

Lys

125

Glu

Ile

Val

Phe

Glu

205

Met

Ser

Phe

His

Ser

285

Ser

Asp

Leu

110

Leu

Ala

Asn

Lys

Phe

190

Glu

Lys

Trp

Leu

Asp

270

Leu

Val

Leu

Gln

Val

Phe

Asp

Glu

175

Lys

Asp

Arg

Val

Pro

255

Ile

His

Leu

Ser

Leu

Asp

Thr

Tyr

160

Leu

Gly

Phe

Leu

Leu

240

Asp

Ile

Leu

Gly

Gly
320



Val

Val

Leu

Pro

Met

385

Glu

Leu

Glu

Gln

Lys

465

Leu

Lys

Lys

Ser

Thr

Leu

Glu

Phe

370

Gly

Cys

Phe

Val

Phe

450

Pro

Thr

Val

Thr

Arg
530

Glu

Thr

Ala

355

Val

Lys

Pro

Pro

Thr

435

Asn

Arg

Val

Ser

Lys

515

Glu

Glu

Ile

340

Ile

Phe

Val

Pro

Pro

420

Cys

Trp

Glu

Val

Asn

500

Gly

Glu

Ala

325

Asp

Pro

Leu

Val

Cys

405

Lys

Val

Tyr

Glu

His

485

Lys

Gln

Met

Pro

Glu

Met

Met

Asn

390

Pro

Pro

Val

Val

Gln

470

Gln

Gly

Pro

Thr

Leu

Lys

Ser

Ile

375

Pro

Ala

Lys

Val

Asp

455

Phe

Asp

Leu

Arg

Lys
535

- 21/86 -

Lys

Gly

Ile

360

Glu

Thr

Pro

Asp

Asp

440

Gly

Asn

Trp

Pro

Glu

520

Asn

Leu

Thr

345

Pro

Gln

Gln

Pro

Thr

425

Val

Val

Ser

Leu

Ala

505

Pro

Gln

Ser

330

Glu

Pro

Asn

Lys

Val

410

Leu

Ser

Glu

Thr

Asn

490

Pro

Gln

Val

Lys

Ala

Glu

Thr

Glu

395

Ala

Met

His

Val

Phe

475

Gly

Ile

Val

Ser

Ala

Ala

Val

‘Lys

380

Arg

Gly

Ile

Glu

His

460

Arg

Lys

Glu

Tyr

Leu
540

Val

Gly

Lys

365

Ser

Lys

Pro

Ser

Asp

445

Asn

Val

Glu

Lys

Thr

525

Thr

His

Ala

350

Phe

Pro

Cys

Ser

Arg

430

Pro

Ala

Val

Tyr

Thr

510

Leu

Cys

Lys

335

Met

Asn

Leu

Cys

Val

415

Thr

Glu

Lys

Ser

Lys

495

Ile

Pro

Leu

Ala

Phe

Lys

Phe

Val

400

Phe

Pro

Val

Thr

Val

480

Cys

Ser

Pro

Val



Lys

545

Gln

Gly

Gln

Asn

Gly Phe

Pro Glu

Ser Phe

Gln Gly

His
610

<210>
<211>
<212>
<213>

<220>
<223>

<400>

595

Tyr

18
626
PRT

Tyr

Asn

Phe

580

Asn

Thr

Pro

Asn

565

Leu

Val

Gln

Ser

550

Tyr

Tyr

Phe

Lys

Asp

Lys

Ser

Ser

Ser
615

Artificial Sequence

- 22/86

Ile

Thr

Lys

Cys

600

Leu

Ala

Thr

Leu

585

Ser

Ser

Val

Pro

570

Thr

Val

Leu

AAT-MM-EL-hFcl fusion protein

18

Glu Asp Pro

1

Asp

Phe

Asn

Ser

65

Asn

Gln

Gln

Ala

Ile

50

Leu

Phe

Glu

Asp

Phe

35

Phe

Gly

Asn

Leu

Gln

His

20

Ser

Phe

Thr

Leu

Leu
100

Gly

Pro

Leu

Ser

Lys

Thr

85

Arg

Asp

Thr

Tyr

Pro

Ala

70

Glu

Thr

Ala

Phe

Arg

Val

55

Asp

Ile

Leu

Ala

Asn

Gln

40

Ser

Thr

Pro

Asn

Gln

Lys

25

Leu

Ile

His

Glu

Gln
105

Lys

10

Ile

Ala

Ala

Asp

Ala

90

Pro

Glu

555

Pro

Val

Met

Ser

Thr

Thr

His

Thr

Glu

75

Gln

Asp

Trp

Met

Asp

His

Pro
620

Asp

Pro

Gln

Ala

60

Ile

Ile

Ser

Glu

Leu

Lys

Glu

605

Gly

Thr

Asn

Ser

45

Phe

Leu

His

Gln

Ser

Asp

Ser

590

Ala

Lys

Ser

Leu

30

Asn

Ala

Glu

Glu

Leu
110

Asn

Gly
560

Ser Asp

575

Arg

Leu

His

15

Ala

Ser

Met

Gly

Gly

95

Gln

Trp

His

His

Glu

Thr

Leu

Leu

80

Phe

Leu



Thr

Lys

Val

145

Val

Asp

Lys

His

Gly

225

Leu

Glu

Thr

Pro

Gln

305

Val

Thr

Phe

130

Asn

Glu

Arg

Trp

Val

210

Met

Met

Gly

Lys

Lys

290

Leu

Thr

Gly

115

Leu

Phe

Lys

Asp

Glu

195

Asp

Phe

Lys

Lys

Phe

275

Leu

Gly

Glu

Asn

Glu

Gly

Gly

Thr

180

Arg

Gln

Asn

Tyr

Leu

260

Leu

Ser

Ile

Glu

Gly

Asp

Asp

Thr

165

Val

Pro

Val

Ile

Leu

245

Gln

Glu

Ile

Thr

Ala
325

Leu

Val

Thr

150

Gln

Phe

Phe

Thr

Gln

230

Gly

His

Asn

Thr

Lys

310

Pro

Phe

Lys

135

Glu

Gly

Ala

Glu

Thr

215

His

Asn

Leu

Glu

Gly

295

Val

Leu
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Leu
120
Lys
Glu
Lys
Leu
Val
200
vVal
Cys
Ala
Glu
Asp
280
Thr

Phe

Lys

Ser

Leu

Ala

Ile

Val

185

Lys

Lys

Lys

Thr

Asn

265

Arg

Tyr

Ser

Leu

Glu

Tyr

Lys

Val

170

Asn

Asp

Val

Lys

Ala

250

Glu

Arg

Asp

Asn

Ser
330

Gly

His

Lys

155

Asp

Tyr

Thr

Pro

Leu

235

Ile

Leu

Ser

Leu

Gly

315

Lys

Leu

Ser

140

Gln

Leu

Ile

Glu

Met

220

Ser

Phe

Thr

Ala

Lys

300

Ala

Ala

Lys

125

Glu

Ile

Val

Phe

Glu

205

Met

Ser

Phe

His

Ser

285

Ser

Asp

Val

Leu

Ala

Asn

Lys

Phe

190

Glu

Lys

Trp

Leu

Asp

270

Leu

Val

Leu

His

Val

Phe

Asp

Glu

175

Lys

Asp

Arg

Val

Pro

255

Ile

His

Leu

Ser

Lys
335

Asp

Thr

Tyr

160

Leu

Gly

Phe

Leu

Leu

240

Asp

Ile

Leu

Gly

Gly

320

Ala



Val

Leu

Pro

Met

385

Lys

Pro

Ser

Asp

Asn

465

Val

Glu

Lys

Thr

Thr

545

Glu

Leu

Glu

Phe

370

Gly

Thr

Ser

Arg

Pro

450

Ala

Val

Tyr

Thr

Leu

530

Cys

Ser

Thr

Ala

355

Val

Lys

His

Val

Thr

435

Glu

Lys

Ser

Lys

Ile

515

Pro

Leu

Asn

Ile

340

Ile

Phe

Val

Thr

Phe

420

Pro

Val

Thr

Val

Cys

500

Ser

Pro

Val

Gly

Asp

Pro

Leu

Val

Cys

405

Leu

Glu

Lys

Lys

Leu

485

Lys

Lys

Ser

Lys

Gln

Glu

Leu

Met

Asn

390

Pro

Phe

Val

Phe

Pro

470

Thr

Val

Ala

Arg

Gly

550

Pro

Lys

Ser

Ile

375

Pro

Pro

Pro

Thr

Asn

455

Arg

Val

Ser

Lys

Asp

535

Phe

Glu
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Gly

Ile

360

Glu

Thr

Cys

Pro

Cys

440

Trp

Glu

Leu

Asn

Gly

520

Glu

Tyr

Asn

Thr

345

Pro

Gln

Gln

Pro

Lys

425

Val

Tyr

Glu

His

Lys

505

Gln

Leu

Pro

Asn

Glu

Pro

Asn

Lys

Ala

410

Pro

Val

Val

Gln

Gln

490

Ala

Pro

Thr

Ser

Tyr

Ala

Glu

Thr

Glu

395

Pro

Lys

Val

Asp

Tyr

475

Asp

Leu

Arg

Lys

Asp

555

Lys

Ala

Val

Lys

380

Pro

Glu

Asp

Asp

Gly

460

Asn

Trp

Pro

Glu

Asn

540

Ile

Thr

Gly

Lys

365

Ser

Lys

Leu

Thr

Val

445

Val

Ser

Leu

Ala

Pro

525

Gln

Ala

Thr

Ala

350

Phe

Pro

Ser

Leu

Leu

430

Ser

Glu

Thr

Asn

Pro

510

Gln

Val

Val

Pro

Glu

Asn

Leu

Cys

Gly

415

Met

His

Val

Tyr

Gly

495

Ile

Val

Ser

Glu

Pro

Phe

Lys

Phe

Asp

400

Gly

Ile

Glu

His

Arg

480

Lys

Glu

Tyr

Leu

Trp

560

Val



Leu

Lys

Glu

Gly
625

565
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Asp Ser Asp Gly Ser Phe Phe

580

Ser Arg Trp Gln Gln Gly Asn

595

600

Ala Leu His Asn His Tyr Thr

610

Lys

<210>
<211>
<212>
<213>

<220>
<223>

<400>

19
622
PRT

615

Artificial Sequence

Leu
585

Val

Gln

570

Tyr

Phe

Lys

AAT-MM-EL-hFc2 fusion protein

19

Glu Asp Pro

1

Asp

Phe

Asn

Ser

65

Asn

Gln

Gln

Ala

Ile

50

Leu

Phe

Glu

Asp

Phe

35

Phe

Gly

Asn

Leu

Gln

His

20

Ser

Phe

Thr

Leu

Leu
100

Gly Asp

Pro Thr

Leu Tyr

Ser Pro

Lys Ala

70

Thr Glu
85

Arg Thr

Ala

Phe

Arg

Val

55

Asp

Ile

Leu

Ala

Asn

Gln

40

Ser

Thr

Pro

Asn

Gln

Lys

25

Leu

Ile

His

Glu

Gln
105

Lys

10

Ile

Ala

Ala

Asp

Ala

90

Pro

Ser

Ser

Ser

Thr

Thr

His

Thr

Glu

75

Gln

Asp

Lys

Cys

Leu
620

Asp

Pro

Gln

Ala

60

Ile

Ile

Ser

Leu

Ser

605

Ser

Thr

Asn

Ser

45

Phe

Leu

His

Gln

575

Thr Val Asp

590

Val Met His

Leu Ser Pro

Ser

Leu

30

Asn

Ala

Glu

Glu

Leu
110

His

15

Ala

Ser

Met

Gly

Gly

95

Gln

His

Glu

Thr

Leu

Leu

80

Phe

Leu



Thr

Lys

Val

145

Val

Asp

Lys

His

Gly

225

Leu

Glu

Thr

Pro

Gln

305

Val

Val

Thr

Phe

130

Asn

Glu

Arg

Trp

Val

210

Met

Met

Gly

Lys

Lys

290

Leu

Thr

Leu

Gly

115

Leu

Phe

Lys

Asp

Glu

195

Asp

Phe

Lys

Lys

Phe

275

Leu

Gly

Glu

Thr

Asn

Glu

Gly

Gly

Thr

180

Arg

Gln

Asn

Tyr

Leu

260

Leu

Ser

Ile

Glu

Ile

Gly

Asp

Asp

Thr

165

Val

Pro

Val

Ile

Leu

245

Gln

Glu

Ile

Thr

Ala

325

Asp

Leu

Val

Thr

150

Gln

Phe

Phe

Thr

Gln

230

Gly

His

Asn

Thr

Lys

310

Pro

Glu

Phe

Lys

135

Glu

Gly

Ala

Glu

Thr

215

His

Asn

Leu

Glu

Gly

295

Val

Leu

Lys
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Leu

120

Lys

Glu

Lys

Leu

Val

200

Val

Cys

Ala

Glu

Asp

280

Thr

Phe

Lys

Gly

Ser

Leu

Ala

Ile

val

185

Lys

Lys

Lys

Thr

Asn

265

Arg

Tyr

Ser

Leu

Thr

Glu

Tyr

Lys

Val

170

Asn

Asp

Val

Lys

Ala

250

Glu

Arg

Asp

Asn

Ser

330

Glu

Gly

His

Lys

155

Asp

Tyr

Thr

Pro

Leu

235

Ile

Leu

Ser

Leu

Gly

315

Lys

Ala

Leu

Ser

140

Gln

Leu

Ile

Glu

Met

220

Ser

Phe

Thr

Ala

Lys

300

Ala

Ala

Ala

Lys

125

Glu

Ile

Val

Phe

Glu

205

Met

Ser

Phe

His

Ser

285

Ser

Asp

Val

Gly

Leu

Ala

Asn

Lys

Phe

190

Glu

Lys

Trp

Leu

Asp

270

Leu

Val

Leu

His

Ala

Val

Phe

Asp

Glu

175

Lys

Asp

Arg

Val

Pro

255

Ile

His

Leu

Ser

Lys

335

Glu

Asp

Thr

Tyr

160

Leu

Gly

Phe

Leu

Leu

240

Asp

Ile

Leu

Gly

Gly

320

Ala

Phe



Leu

Pro

Met

385

Glu

Leu

Glu

Gln

Lys

465

Leu

Lys

Lys

Ser

Lys

545

Gln

Glu

Phe

370

Gly

Cys

Phe

Val

Phe

450

Pro

Thr

Val

Thr

Arg

530

Gly

Pro

Ala

355

Val

Lys

Pro

Pro

Thr

435

Asn

Arg

Val

Ser

Lys

515

Glu

Phe

Glu

340

Ile

Phe

Val

Pro

Pro

420

Cys

Trp

Glu

Val

Asn

500

Gly

Glu

Tyr

Asn

Pro

Leu

Val

Cys

405

Lys

Val

Tyr

Glu

His

485

Lys

Gln

Met

Pro

Asn
565

Leu

Met

Asn

390

Pro

Pro

Val

Val

Gln

470

Gln

Gly

Pro

Thr

Ser

550

Tyr

Ser

Ile

375

Pro

Ala

Lys

Val

Asp

455

Phe

Asp

Leu

Arg

Lys

535

Asp

Lys
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Ile

360

Glu

Thr

Pro

Asp

Asp

440

Gly

Asn

Trp

Pro

Glu

520

Asn

Ile

Thr

345

Pro

Gln

Gln

Pro

Thr

425

Val

Val

Ser

Leu

Ala

505

Pro

Gln

Ala

Thr

Pro

Asn

Lys

Val

410

Leu

Ser

Glu

Thr

Asn

490

Pro

Gln

Val

Val

Pro
570

Glu

Thr

Glu

395

Ala

Met

His

Val

Phe

475

Gly

Ile

Val

Ser

Glu

555

Pro

Val

Lys

380

Arg

Gly

Ile

Glu

His

460

Arg

Lys

Glu

Tyr

Leu

540

Trp

Met

Lys

365

Ser

Lys

Pro

Ser

Asp

445

Asn

Val

Glu

Lys

Thr

525

Thr

Glu

Leu

350

Phe

Pro

Cys

Ser

Arg

430

Pro

Ala

Val

Tyr

Thr

510

Leu

Cys

Ser

Asp

Asn
Leu
Cys
vVal
415
Thr
Glu
Lys
Ser
Lys
495
Ile
Pro
Leu

Asn

Ser
575

Lys

Phe

Val

400

Phe

Pro

Val

Thr

Val

480

Cys

Ser

Pro

Val

Gly

560

Asp



Gly Ser

Gln Gln

Asn His

610

<210>
<211>
<212>
<213>

<220>
<223>

<400>

595

580

Phe Phe Leu Tyr Ser

Gly Asn Val Phe Ser

Tyr Thr Gln Lys Ser

20
622
PRT

615

Artificial Sequence
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Lys

Cys
600

Leu

Leu Thr val

585

Ser Val Met

Ser Leu Ser

AAT-MM:LL-hFc2 fusion protein

20

Glu Asp Pro

1

Asp

Phe

Asn

Ser

65

Asn

Gln

Thr

Lys

Gln

Ala

Ile

50

Leu

Phe

Glu

Thr

Phe

Asp

Phe

35

Phe

Gly

Asn

Leu

Gly

115

Leu

Gln

His

20

Ser

Phe

Thr

Leu

Leu

100

Asn

Glu

Gly

Pro

Leu

Ser

Lys

Thr

85

Arg

Gly

Asp

Asp

Thr

Tyr

Pro

Ala

70

Glu

Thr

Leu

Val

Ala

Phe

Arg

Val

55

Asp

Ile

Leu

Phe

Lys

Ala

Asn

Gln

40

Ser

Thr

Pro

Asn

Leu

120

Lys

Gln

Lys

25

Leu

Ile

His

Glu

Gln

105

Ser

Leu

Lys

10

Ile

Ala

Ala

Asp

Ala

90

Pro

Glu

Tyr

Thr

Thr

His

Thr

Glu

75

Gln

Asp

Gly

His

Asp

His

Pro
620

Asp

Pro

Gln

Ala

60

Ile

Ile

Ser

Leu

Ser

Lys

Glu

605

Gly

Thr

Asn

Ser

45

Phe

Leu

His

Gln

Lys

125

Glu

Ser
590

Ala

Lys

Ser

Leu

30

Asn

Ala

Glu

Glu

Leu

110

Leu

Ala

Arg

Leu

His

15

Ala

Ser

Met

Gly

Gly

95

Gln

Val

Phe

Trp

His

His

Glu

Thr

Leu

Leu

80

Phe

Leu

Asp

Thr



Val

145

Val

Asp

Lys

His

Gly

225

Leu

Glu

Thr

Pro

Gln

305

Val

Val

Leu

130

Asn

Glu

Arg

Trp

Val

210

Met

Met

Gly

Lys

Lys

290

Leu

Thr

Leu

Glu

Phe

Lys

Asp

Glu

195

Asp

Phe

Lys

Lys

Phe

275

Leu

Gly

Glu

Thr

Ala
355

Gly

Gly

Thr

180

Arg

Gln

Asn

Tyr

Leu

260

Leu

Ser

Ile

Glu

Ile

340

Ile

Asp

Thr

165

Val

Pro

Val

Ile

Leu

245

Gln

Glu

Ile

Thr

Ala

325

Asp

Pro

Thr

150

Gln

Phe

Phe

Thr

Gln

230

Gly

His

Asn

Thr

Lys

310

Pro

Glu

Leu

135

Glu

Gly

Ala

Glu

Thr

215

His

Asn

Leu

Glu

Gly

295

Val

Leu

Lys

Ser
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Glu

Lys

Leu

Val

200

Val

Cys

Ala

Glu

Asp

280

Thr

Phe

Lys

Gly

Ile
360

Ala

Ile

Val

185

Lys

Lys

Lys

Thr

Asn

265

Arg

Tyr

Ser

Leu

Thr

345

Pro

Lys

Val

170

Asn

Asp

Val

Lys

Ala

250

Glu

Arg

Asp

Asn

Ser

330

Glu

Pro

Lys

155

Asp

Tyr

Thr

Pro

Leu

235

Ile

Leu

Ser

Leu

Gly

315

Lys

Ala

Glu

140

Gln

Leu

Ile

Glu

Met

220

Ser

Phe

Thr

Ala

Lys

300

Ala

Ala

Ala

Val

Ile

Val

Phe

Glu

205

Met

Ser

Phe

His

Ser

285

Ser

Asp

Val

Gly

Lys
365

Asn

Lys

Phe

190

Glu

Lys

Trp

Leu

Asp

270

Leu

Val

Leu

His

Ala

350

Phe

Asp

Glu

175

Lys

Asp

Arg

Val

Pro

255

Ile

His

Leu

Ser

Lys

335

Leu

Asn

Tyr

160

Leu

Gly

Phe

Leu

Leu

240

Asp

Ile

Leu

Gly

Gly

320

Ala

Phe

Lys



Pro

Met

385

Glu

Leu

Glu

Gln

Lys

465

Leu

Lys

Lys

Ser

Lys

545

Gln

Gly

Phe

370

Gly

Cys

Phe

Val

Phe

450

Pro

Thr

Val

Thr

Arg

530

Gly

Pro

Ser

Val

Lys

Pro

Pro

Thr

435

Asn

Arg

Val

Ser

Lys

515

Glu

Phe

Glu

Phe

Phe

Val

Pro

Pro

420

Cys

Trp

Glu

Val

Asn

500

Gly

Glu

Tyr

Asn

Phe
580

Leu

Val

Cys

405

Lys

Val

Tyr

Glu

His

485

Lys

Gln

Met

Pro

Asn

565

Leu

Met

Asn

390

Pro

Pro

Val

Val

Gln

470

Gln

Gly

Pro

Thr

Ser

550

Tyr

Tyr

Ile

375

Pro

Ala

Lys

Val

Asp

455

Phe

Asp

Leu

Arg

Lys

535

Asp

Lys

Ser
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Glu
Thr
Pro
Asp
Asp
440
Gly
Asn
Trp
Pro
Glu
520
Asn
Ile

Thr

Lys

Gln

Gln

Pro

Thr

425

Val

Val

Ser

Leu

Ala

505

Pro

Gln

Ala

Thr

Leu
585

Asn

Lys

Val

410

Leu

Ser

Glu

Thr

Asn

490

Pro

Gln

Val

Val

Pro

570

Thr

Thr

Glu

395

Ala

Met

His

Val

Phe

475

Gly

Ile

Val

Ser

Glu

555

Pro

Val

Lys

380

Arg

Gly

Ile

Glu

His

460

Arg

Lys

Glu

Tyr

Leu

540

Trp

Met

Asp

Ser

Lys

Pro

Ser

Asp

445

Asn

Val

Glu

Lys

Thr

525

Thr

Glu

Leu

Lys

Pro

Cys

Ser

Arg

430

Pro

Ala

Val

Tyr

Thr

510

Leu

Cys

Ser

Asp

Ser
590

Leu

Cys

vVal

415

Thr

Glu

Lys

Ser

Lys

495

Ile

Pro

Leu

Asn

Ser

575

Arg

Phe

Val

400

Phe

Pro

Val

Thr

Val

480

Cys

Ser

Pro

Val

Gly

560

Asp

Trp
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Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

610

<210>
<211>
<212>
<213>

<220>
<223>

<400>

595

21
1025
PRT

615

Artificial Sequence

600

AAT-hFcl-AAT fusion protein

21

Glu Asp Pro

1

Asp

Phe

Asn

Ser

65

Asn

Gln

Thr

Lys

Val
145

Gln

Ala

Ile

50

Leu

Phe

Glu

Thr

Phe

130

Asn

Asp

Phe

35

Phe

Gly

Asn

Leu

Gly

115

Leu

Phe

Gln

His

20

Ser

Phe

Thr

Leu

Leu

100

Asn

Glu

Gly

Gly

Pro

Leu

Ser

Lys

Thr

85

Arg

Gly

Asp

Asp

Asp

Thr

Tyr

Pro

Ala

70

Glu

Thr

Leu

Val

Thr
150

Ala

Phe

Arg

Val

55

Asp

Ile

Leu

Phe

Lys

135

Glu

Ala

Asn

Gln

40

Ser

Thr

Pro

Asn

Leu

120

Lys

Glu

Gln

Lys

25

Leu

Ile

His

Glu

Gln

105

Ser

Leu

Ala

Thr

Thr

His

Thr

Glu

75

Gln

Asp

Gly

His

Lys
155

620

Asp

Pro

Gln

Ala

60

Ile

Ile

Ser

Leu

Ser
140

Gln

His

Glu

Thr

Leu

Leu

80

Phe

Leu

Asp

Thr

Tyr
160



Val

Asp

Lys

His

Gly

225

Leu

Glu

Thr

Pro

Gln

305

Val

Val

Leu

Pro

Glu

Arg

Trp

Val

210

Met

Met

Gly

Lys

Lys

290

Leu

Thr

Leu

Glu

Phe
370

Lys

Asp

Glu

195

Asp

Phe

Lys

Lys

Phe

275

Leu

Gly

Glu

Thr

Ala

355

Val

Gly

Thr

180

Arg

Gln

Asn

Tyr

Leu

260

Leu

Ser

Ile

Glu

Ile

340

Ile

Phe

Thr

165

Val

Pro

Val

Ile

Leu

245

Gln

Glu

Ile

Thr

Ala

325

Asp

Pro

Leu

Gln

Phe

Phe

Thr

Gln

230

Gly

His

Asn

Thr

Lys

310

Pro

Glu

Met

Met

Gly

Ala

Glu

Thr

215

His

Asn

Leu

Glu

Gly

295

Val

Leu

Lys

Ser

Ile
375
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Lys

Leu

Val

200

Val

Cys

Ala

Glu

Asp

280

Thr

Phe

Lys

Gly

Ile

360

Glu

Ile

Val
185

Lys

Thr

Asn

265

Arg

Tyr

Ser

Leu

Thr

345

Pro

Gln

Val

170

Asn

Asp

Val

Lys

Ala

250

Glu

Arg

Asp

Asn

Ser

330

Glu

Pro

Asn

Asp

Tyr

Thr

Pro

Leu

235

Ile

Leu

Ser

Leu

Gly

315

Lys

Ala

Glu

Thr

Leu

Ile

Glu

Met

220

Ser

Phe

Thr

Ala

Lys

300

Ala

Ala

Ala

Val

Lys
380

Val

Phe

Glu

205

Met

Ser

Phe

His

Ser

285

Ser

Asp

Val

Gly

Lys

365

Ser

Lys

Phe

190

Glu

Lys

Trp

Leu

Asp

270

Leu

Val

Leu

His

Ala

350

Phe

Pro

Glu

175

Lys

Asp

Arg

Val

Pro

255

Ile

His

Leu

Ser

Lys

335

Met

Asn

Leu

Leu

Gly

Phe

Leu

Leu

240

Asp

Ile

Leu

Gly

Gly

320

Ala

Phe

Lys

Phe



Met

385

Lys

Pro

Ser

Asp

Asn

465

Val

Glu

Lys

Thr

Thr

545

Glu

Leu

Lys

Gly

Thr

Ser

Arg

Pro

450

Ala

Val

Tyr

Thr

Leu

530

Cys

Ser

Asp

Ser

Lys

His

Val

Thr

435

Glu

Lys

Ser

Lys

Ile

515

Pro

Leu

Asn

Ser

Arg
595

Val

Thr

Phe

420

Pro

Val

Thr

Val

Cys

500

Ser

Pro

Val

Gly

Asp

580

Trp

Val

Cys

405

Leu

Glu

Lys

Lys

Leu

485

Lys

Lys

Ser

Lys

Gln

565

Gly

Gln

Asn

390

Pro

Phe

Val

Phe

Pro

470

Thr

Val

Ala

Arg

Gly

550

Pro

Ser

Gln

Pro

Pro

Pro

Thr

Asn

455

Arg

Val

Ser

Lys

Asp

535

Phe

Glu

Phe

Gly

- 33/86 -

Thr

Cys

Pro

Cys

440

Trp

Glu

Leu

Asn

Gly

520

Glu

Tyr

Asn

Phe

Asn
600

Gln

Pro

Lys

425

Val

Tyr

Glu

His

Lys

505

Gln

Leu

Pro

Asn

Leu

585

Val

Lys

Ala

410

Pro

Val

Val

Gln

Gln

490

Ala

Pro

Thr

Ser

Tyr

570

Tyr

Phe

Glu

395

Pro

Lys

Val

Asp

Tyr

475

Asp

Leu

Arg

Lys

Asp

555

Lys

Ser

Ser

Pro

Glu

Asp

Asp

Gly

460

Asn

Trp

Pro

Glu

Asn

540

Ile

Thr

Lys

Cys

Lys

Leu

Thr

Val

445

Val

Ser

Leu

Ala

Pro

525

Gln

Ala

Thr

Leu

Ser
605

Ser

Leu

Leu

430

Ser

Glu

Thr

Asn

Pro

510

Gln

Val

Val

Pro

Thr

590

Val

Cys

Gly

415

Met

His

Val

Tyr

Gly

495

Ile

Val

Ser

Glu

Pro

575

Val

Met

Asp

400

Gly

Ile

Glu

His

Arg

480

Lys

Glu

Tyr

Leu

Trp

560

Val

Asp

His



Glu

Gly

625

Lys

Ile

Ala

Ala

Asp

705

Ala

Pro

Glu

Tyr

Lys

785

Val

Asn

Asp

Ala

610

Lys

Thr

Thr

His

Thr

690

Glu

Gln

Asp

Gly

His

770

Lys

Asp

Tyr

Thr

Leu

Ala

Asp

Pro

Gln

675

Ala

Ile

Ile

Ser

Leu

755

Ser

Gln

Leu

Ile

Glu

His
Ser
Thr
Asn
660
Ser
Phe
Leu
His
Gln
740
Lys
Glu
Ile
Val
Phe

820

Glu

Asn

Thr

Ser

645

Leu

Asn

Ala

Glu

Glu

725

Leu

Leu

Ala

Asn

Lys

805

Phe

Glu

His

Gly

630

His

Ala

Ser

Met

Gly

710

Gly

Gln

Val

Phe

Asp

790

Glu

Lys

Asp

Tyr

615

Ser

His

Glu

Thr

Leu

695

Leu

Phe

Leu

Asp

Thr

775

Tyr

Leu

Gly

Phe

- 34/86 -

Thr

Glu

Asp

Phe

Asn

680

Ser

Asn

Gln

Thr

Lys

760

Val

Val

Asp

Lys

His

Gln

Asp

Gln

Ala

665

Ile

Leu

Phe

Glu

Thr

745

Phe

Asn

Glu

Arg

Trp

825

Val

Lys

Pro

Asp

650

Phe

Phe

Gly

Asn

Leu

730

Gly

Leu

Phe

Lys

Asp

810

Glu

Asp

Ser

Gln

635

His

Ser

Phe

Thr

Leu

715

Leu

Asn

Glu

Gly

Gly

795

Thr

Arg

Gln

Leu

620

Gly

Pro

Leu

Ser

Lys

700

Thr

Arg

Gly

Asp

Asp

780

Thr

Val

Pro

Val

Ser

Asp

Thr

Tyr

Pro

685

Ala

Glu

Thr

Leu

Val

765

Thr

Gln

Phe

Phe

Thr

Leu

Ala

Phe

Arg

670

Val

Asp

Ile

Leu

Phe

750

Lys

Glu

Gly

Ala

Glu

830

Thr

Ser

Ala

Asn

655

Gln

Ser

Thr

Pro

Asn

735

Leu

Lys

Glu

Lys

Leu

815

Val

Val

Pro

Gln

640

Lys

Leu

Ile

His

Glu

720

Gln

Ser

Leu

Ala

Ile

800

Val

Lys

Lys



- 35/86 -

835 840 845

Val Pro Met Met Lys Arg Leu Gly Met Phe Asn Ile Gln His Cys Lys
850 855 860

Lys Leu Ser Ser Trp Val Leu Leu Met Lys Tyr Leu Gly Asn Ala Thr
865 870 875 880

Ala Ile Phe Phe Leu Pro Asp Glu Gly Lys Leu Gln His Leu Glu Asn
885 890 895

Glu Leu Thr His Asp Ile Ile Thr Lys Phe Leu Glu Asn Glu Asp Arg
900 905 910

Arg Ser Ala Ser Leu His Leu Pro Lys Leu Ser Ile Thr Gly Thr Tyr
915 920 925

Asp Leu Lys Ser Val Leu Gly Gln Leu Gly Ile Thr Lys Val Phe Ser
930 935 940

Asn Gly Ala Asp Leu Ser Gly Val Thr Glu Glu Ala Pro Leu Lys Leu
945 950 955 960

Ser Lys Ala Val His Lys Ala Val Leu Thr Ile Asp Glu Lys Gly Thr
965 970 975

Glu Ala Ala Gly Ala Met Phe Leu Glu Ala Ile Pro Met Ser Ile Pro
980 985 990

Pro Glu Val Lys Phe Asn Lys Pro Phe Val Phe Leu Met TIle Glu Gln
995 1000 1005

Asn Thr Lys Ser Pro Leu Phe Met Gly Lys Val Val Asn Pro Thr
1010 1015 1020

Gln Lys
1025

<210> 22

<211> 616

<212> PRT

<213> Artificial Sequence

<220>



<223>

<400>

D2E7-Light Chain-AAT

22

Asp Ile Gln

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Arg

Ala

Ala

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn

Val

Trp

35

Ala

Ser

Val

Gly

Val

115

Ser

Gln

Val

Leu

Glu

195

Arg

Met

Thr

20

Tyr

Ser

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Thr

Ile

Gln

Thr

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Ser

Cys

Lys

Gln

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Gly

- 36/86 -

fusion protein

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

Pro

120

Leu

Asn

Ser

Ala

Gly

200

Gly

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Gly

Ser

10

Ser

Lys

Val

Thr

Arg

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Ser

Leu

Gln

Ala

Pro

Ile

75

Tyr

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Gly

Ser

Gly

Pro

Ser

60

Ser

Asn

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Gly

Ala

Ile

Lys

45

Arg

Ser

Arg

Thr

Leu

125

Pro

Gly

Tyr

His

Val

205

Gly

Ser

Arg

30

Leu

Phe

Leu

Ala

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Ser

Val

15

Asn

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Glu

Gly

Tyr

Ile

Gly

Pro

80

Tyr

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser

Asp



Pro

225

Asp

Phe

Phe

Gly

Asn

305

Leu

Gly

Leu

Phe

Lys

385

Asp

Glu

Asp

210

Gln

His

Ser

Phe

Thr

290

Leu

Leu

Asn

Glu

Gly

370

Gly

Thr

Arg

Gln

Gly

Pro

Leu

Ser

275

Lys

Thr

Arg

Gly

Asp

355

Asp

Thr

Val

Pro

Val
435

Asp

Thr

Tyr

260

Pro

Ala

Glu

Thr

Leu

340

Val

Thr

Gln

Phe

Phe

420

Thr

Ala

Phe

245

Arg

Val

Asp

Ile

Leu

325

Phe

Lys

Glu

Gly

Ala

405

Glu

Thr

Ala

230

Asn

Gln

Ser

Thr

Pro

310

Asn

Leu

Lys

Glu

Lys

390

Leu

Val

Val

215

Gln

Lys

Leu

Ile

His

295

Glu

Gln

Ser

Leu

Ala

375

Ile

Val

Lys

Lys

- 37/86 -

Lys

Ile

Ala

Ala

280

Asp

Ala

Pro

Glu

Tyr

360

Lys

Val

Asn

Asp

Val
440

Thr

Thr

His

265

Thr

Glu

Gln

Asp

Gly

345

His

Lys

Asp

Tyr

Thr

425

Pro

Asp

Pro

250

Gln

Ala

Tle

Ile

Ser

330

Leu

Ser

Gln

Leu

Ile

410

Glu

Met

Thr

235

Asn

Ser

Phe

Leu

His

315

Gln

Lys

Glu

Ile

Val

395

Phe

Glu

Met

220

Ser

Leu

Asn

Ala

Glu

300

Glu

Leu

Leu

Ala

Asn

380

Lys

Phe

Glu

Lys

His

Ala

Ser

Met

285

Gly

Gly

Gln

Val

Phe

365

Asp

Glu

Lys

Asp

Arg
445

His

Glu

Thr

270

Leu

Leu

Phe

Leu

Asp

350

Thr

Tyr

Leu

Gly

Phe

430

Leu

Asp

Phe

255

Asn

Ser

Asn

Gln

Thr

335

Lys

vVal

Val

Asp

Lys

415

His

Gly

Gln

240

Ala

Ile

Leu

Phe

Glu

320

Thr

Phe

Asn

Glu

Arg

400

Trp

Val

Met



- 38/86 -

Phe Asn Ile Gln His Cys Lys Lys Leu Ser Ser Trp Val Leu Leu Met
450 455 460

Lys Tyr Leu Gly Asn Ala Thr Ala Ile Phe Phe Leu Pro Asp Glu Gly
465 470 475 480

Lys Leu Gln His Leu Glu Asn Glu Leu Thr His Asp Ile Ile Thr Lys
485 490 495

Phe Leu Glu Asn Glu Asp Arg Arg Ser Ala Ser Leu His Leu Pro Lys
500 505 510

Leu Ser Ile Thr Gly Thr Tyr Asp Leu Lys Ser Val Leu Gly Gln Leu
515 520 525

Gly Ile Thr Lys Val Phe Ser Asn Gly Ala Asp Leu Ser Gly Val Thr
530 535 540

Glu Glu Ala Pro Leu Lys Leu Ser Lys Ala Val His Lys Ala Val Leu
545 550 555 560

Thr Ile Asp Glu Lys Gly Thr Glu Ala Ala Gly Ala Met Phe Leu Glu
565 570 575

Ala Ile Pro Met Ser Ile Pro Pro Glu Val Lys Phe Asn Lys Pro Phe
580 585 590

Val Phe Leu Met Ile Glu Gln Asn Thr Lys Ser Pro Leu Phe Met Gly
595 600 605

Lys Val Val Asn Pro Thr Gln Lys

610 615
<210> 23
<211> 613
<212> PRT

<213> Artificial Sequence

<220>
<223> D2E7-Light Chain-AAT ASTGS Linker fusion protein

<400> 23

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly



Asp

Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Asp
225

Arg

Ala

Ala
50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn

210

Ala

Val

Trp

35

Ala

Ser

Val

Gly

Val

115

Ser

Gln

Val

Leu

Glu

195

Arg

Ala

Thr

20

Tyr

Ser

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Gln

Ile

Gln

Thr

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Lys

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Thr
230

Cys

Lys

Gln

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Ala

215

Asp

- 39/86 -

Arg

Pro

40

Ser

Thr

Cys

Val

Pro

120

Leu

Asn

Ser

Ala

Gly

200

Ser

Thr

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Thr

Ser

10

Ser

Lys

Val

Thr

Arg

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Gly

His

Gln

Ala

Pro

Ile

75

Tyr

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Ser

His
235

Gly
Pro
Ser
60

Ser
Asn
Arg
Gln
Tyr
140
Ser
Thr
Lys
Pro
Glu
220

Asp

Ile

Lys

45

Arg

Ser

Arg

Thr

Leu

125

Pro

Gly

Tyr

His

Val

205

Asp

Gln

Arg

30

Leu

Phe

Leu

Ala

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Pro

Asp

15

Asn

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Gln

His

Tyr

Ile

Gly

Pro

80

Tyr

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser

Gly

Pro
240



Thr

Tyr

Pro

Ala

Glu

305

Thr

Leu

Val

Thr

Gln

385

Phe

Phe

Thr

Gln

Phe

Arg

Val

Asp

290

Ile

Leu

Phe

Lys

Glu

370

Gly

Ala

Glu

Thr

His
450

Asn

Gln

Ser

275

Thr

Pro

Asn

Leu

Lys

355

Glu

Lys

Leu

Val

Val

435

Cys

Lys

Leu

260

Ile

His

Glu

Gln

Ser

340

Leu

Ala

Ile

Val

Lys

420

Lys

Lys

Ile

245

Ala

Ala

Asp

Ala

Pro

325

Glu

Tyr

Lys

Val

Asn

405

Asp

Val

Lys

Thr

His

Thr

Glu

Gln

310

Asp

Gly

His

Lys

Asp

390

Tyr

Thr

Pro

Leu

Pro

Gln

Ala

Ile

295

Ile

Ser

Leu

Ser

Gln

375

Leu

Ile

Glu

Met

Ser
455

- 40/86

Asn

Ser

Phe

280

Leu

His

Gln

Lys

Glu

360

Ile

Val

Phe

Glu

Met

440

Ser

Leu

Asn

265

Ala

Glu

Glu

Leu

Leu

345

Ala

Asn

Lys

Phe

Glu

425

Lys

Trp

Ala

250

Ser

Met

Gly

Gly

Gln

330

Val

Phe

Asp

Glu

Lys

410

Asp

Arg

Val

Glu

Thr

Leu

Leu

Phe

315

Leu

Asp

Thr

Tyr

Leu

395

Gly

Phe

Leu

Leu

Phe

Asn

Ser

Asn

300

Gln

Thr

Lys

Val

Val

380

Asp

Lys

His

Gly

Leu
460

Ala

Ile

Leu

285

Phe

Glu

Thr

Phe

Asn

365

Glu

Arg

Trp

Val

Met

445

Met

Phe

Phe

270

Gly

Asn

Leu

Gly

Leu

350

Phe

Lys

Asp

Glu

Asp

430

Phe

Lys

Ser

255

Phe

Thr

Leu

Leu

Asn

335

Glu

Gly

Gly

Thr

Arg

415

Gln

Asn

Tyr

Leu

Ser

Lys

Thr

Arg

320

Gly

Asp

Asp

Thr

Val

400

Pro

Val

Ile

Leu



- 41/86 -

Gly Asn Ala Thr Ala Ile Phe Phe Leu Pro Asp Glu Gly Lys Leu Gln

465 470 475 480

His Leu Glu Asn Glu Leu Thr His Asp Ile Ile Thr Lys Phe Leu Glu
485 490 495

Asn Glu Asp Arg Arg Ser Ala Ser Leu His Leu Pro Lys Leu Ser Ile
500 505 510

Thr Gly Thr Tyr Asp Leu Lys Ser Val Leu Gly Gln Leu Gly Ile Thr
515 520 525

Lys Val Phe Ser Asn Gly Ala Asp Leu Ser Gly Val Thr Glu Glu Ala
530 535 540

Pro Leu Lys Leu Ser Lys Ala Val His Lys Ala Val Leu Thr Ile Asp
545 550 555 560

Glu Lys Gly Thr Glu Ala Ala Gly Ala Met Phe Leu Glu Ala Ile Pro
565 570 575

Met Ser Ile Pro Pro Glu Val Lys Phe Asn Lys Pro Phe Val Phe Leu
580 585 590

Met Ile Glu Gln Asn Thr Lys Ser Pro Leu Phe Met Gly Lys Val Val
595 600 605

Asn Pro Thr Gln Lys

610
<210> 24
<211> 853
<212> PRT

<213> Artificial Sequence

<220>
<223> D2E7-Heavy Chain-AAT (G3S)2 Linker fusion protein

<400> 24
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr
20 25 30



Ala

Ser

Glu

65

Leu

Ala

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Met

Ala

50

Gly

Gln

Lys

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

His

35

Ile

Arg

Met

Val

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Trp

Thr

Phe

Asn

Ser

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Val

Trp

Thr

Ser

85

Tyr

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe
245

Arg

Asn

Ile

70

Leu

Leu

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Gln

Ser

55

Ser

Arg

Ser

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

- 42/86 -

Ala

40

Gly

Arg

Ala

Thr

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Pro

His

Asp

Glu

Ala

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Gly

Ile

Asn

Asp

90

Ser

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys
250

Lys

Asp

Ala

75

Thr

Ser

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Gly

Tyr

60

Lys

Ala

Leu

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Leu

45

Ala

Asn

Val

Asp

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Glu

Asp

Ser

Tyr

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Trp

Ser

Leu

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu
255

Val

Val

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met



Ile

Ser

Arg

Glu Asp Pro

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

385

Val

Asp

His

Pro

Asp
465

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly

450

Ala

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Lys

Ala

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Gly

Gln

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Gly

Lys

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Gly

Thr
470

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Ser

455

Asp

- 43/86 -

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr

440

Gly

Thr

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Gly

Ser

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Gly

His

Val

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Ser

His
475

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Glu

460

Asp

Asp
Gly
285
Asn
Trp
Pro
Glu
Asn
365
Ile
Thr
Lys
Cys
Leu
445

Asp

Gln

vVal

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Pro

Asp

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Gln

His

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser

Gly

Pro
480



Thr

Tyr

Pro

Ala

Glu

545

Thr

Leu

Val

Thr

Gln

625

Phe

Phe

Thr

Gln

Gly

Phe

Arg

Val

Asp

530

Ile

Leu

Phe

Lys

Glu

610

Gly

Ala

Glu

Thr

His

690

Asn

Asn

Gln

Ser

515

Thr

Pro

Asn

Leu

Lys

595

Glu

Lys

Leu

Val

Val

675

Cys

Ala

Lys

Leu

500

Ile

His

Glu

Gln

Ser

580

Leu

Ala

Ile

Val

Lys

660

Lys

Lys

Thr

Ile

485

Ala

Ala

Asp

Ala

Pro

565

Glu

Tyr

Lys

Val

Asn

645

Asp

Val

Lys

Ala

Thr

His

Thr

Glu

Gln

550

Asp

Gly

His

Lys

Asp

630

Tyr

Thr

Pro

Leu

Ile

Pro

Gln

Ala

Ile

535

Ile

Ser

Leu

Ser

Gln

615

Leu

Ile

Glu

Met

Ser

695

Phe
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Asn

Ser

Phe

520

Leu

His

Gln

Lys

Glu

600

Ile

Val

Phe

Glu

Met

680

Ser

Phe

Leu

Asn

505

Ala

Glu

Glu

Leu

Leu

585

Ala

Asn

Lys

Phe

Glu

665

Lys

Trp

Leu

Ala

490

Ser

Met

Gly

Gly

Gln

570

Val

Phe

Asp

Glu

Lys

650

Asp

Arg

Val

Pro

Glu

Thr

Leu

Leu

Phe

555

Leu

Asp

Thr

Tyr

Leu

635

Gly

Phe

Leu

Leu

Asp

Phe

Asn

Ser

Asn

540

Gln

Thr

Lys

Val

Val

620

Asp

Lys

His

Gly

Leu

700

Glu

Ala

Ile

Leu

525

Phe

Glu

Thr

Phe

Asn

605

Glu

Arg

Trp

Val

Met

685

Met

Gly

Phe

Phe

510

Gly

Asn

Leu

Gly

Leu

590

Phe

Lys

Asp

Glu

Asp

670

Phe

Lys

Lys

Ser

495

Phe

Thr

Leu

Leu

Asn

575

Glu

Gly

Thr

Arg

655

Gln

Asn

Tyr

Leu

Leu

Ser

Lys

Thr

Arg

560

Gly

Asp

Asp

Thr

Val

640

Pro

Val

Ile

Leu

Gln



- 45/86 -

705 710 715 720

His Leu Glu Asn Glu Leu Thr His Asp Ile Ile Thr Lys Phe Leu Glu
725 730 735

Asn Glu Asp Arg Arg Ser Ala Ser Leu His Leu Pro Lys Leu Ser Ile
740 745 750

Thr Gly Thr Tyr Asp Leu Lys Ser Val Leu Gly Gln Leu Gly Ile Thr
755 760 - 765

Lys Val Phe Ser Asn Gly Ala Asp Leu Ser Gly Val Thr Glu Glu Ala
770 775 780

Pro Leu Lys Leu Ser Lys Ala Val His Lys Ala Val Leu Thr Ile Asp
785 790 795 800

Glu Lys Gly Thr Glu Ala Ala Gly Ala Met Phe Leu Glu Ala Ile Pro
805 810 815

Met Ser Ile Pro Pro Glu Val Lys Phe Asn Lys Pro Phe Val Phe Leu
820 825 830

Met Ile Glu Gln Asn Thr Lys Ser Pro Leu Phe Met Gly Lys Val Val
835 840 845

Asn Pro Thr Gln Lys

850
<210> 25
<211> 850
<212> PRT

<213> Artificial Sequence

<220>
<223> D2E7-Heavy Chain-AAT ASTGS Linker fusion protein

<400> 25
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr
20 25 30



Ala

Ser

Glu

65

Leu

Ala

Gln

Val

Ala

145

Ser

Val

Pro

Lys

Asp

225

Gly

Ile

Met

Ala

50

Gly

Gln

Lys

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

His

35

Ile

Arg

Met

Val

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Trp

Thr

Phe

Asn

Ser

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

Val

Trp

Thr

Ser

85

Tyr

Val

Ala

Leu

Gly

165

Ser

Leu

Thr

Thr

Phe

245

Pro

Arg

Asn

Ile

70

Leu

Leu

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Leu

Glu

Gln

Ser

55

Ser

Arg

Ser

Val

Ser

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

- 46/86 -

Ala

40

Arg

Ala

Thr

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Pro

His

Asp

Glu

Ala

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

Gly

Ile

Asn

Asp

Ser

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Pro

Lys

250

Val

Lys

Asp

Ala

75

Thr

Ser

Ser

Thr

Pro

155

Val

Ser

Ile

Val

Ala

235

Pro

Val

Gly

Tyr

Lys

Ala

Leu

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Leu

45

Ala

Asn

Val

Asp

Lys

125

Gly

Pro

Thr

Val

Asn

205

Pro

Glu

Asp

Asp

Glu

Asp

Ser

Tyr

Tyr

110

Gly

Gly

Val

Phe

Val

190

Val

Lys

Leu

Thr

Val

Trp

Ser

Leu

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Val

Val

Gly

Ser

Ala

Val

160

Ala

Val

His

Cys

Gly

240

Met

His



Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

385

vVal

Asp

His

Pro

Gln

465

Lys

Asp

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly

450

Lys

Ile

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Lys

Thr

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Ala

Asp

Pro

vVal

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Ser

Thr

Asn
485

Lys

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Thr

Ser

470

Leu

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Gly

455

His

Ala

- 47/86 -

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr

440

Ser

His

Glu

265

Trp

Glu

Leu

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Glu

Asp

Phe

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln

Asp

Gln

Ala
490

Val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Pro

Asp

475

Phe

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Gln

460

His

Ser

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu

445

Gly

Pro

Leu

270

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Asp

Thr

Tyr

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Ala

Phe

Arg
495

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser

Ala

Asn

480

Gln



Leu

Ile

His

Glu

545

Gln

Ser

Leu

Ala

Ile

625

Val

Lys

Lys

Lys

Thr
705

Ala

Ala

Asp

530

Ala

Pro

Glu

Tyr

Lys

610

Val

Asn

Asp

Val

Lys

690

Ala

His

Thr

515

Glu

Gln

Asp

Gly

His

595

Lys

Asp

Tyr

Thr

Pro

675

Leu

Ile

Gln

500

Ala

Ile

Ile

Ser

Leu

580

Ser

Gln

Leu

Ile

Glu

660

Met

Ser

Phe

Ser

Phe

Leu

His

Gln

565

Lys

Glu

Ile

Val

Phe

645

Glu

Met

Ser

Phe

Asn

Ala

Glu

Glu

550

Leu

Leu

Ala

Asn

Lys

630

Phe

Glu

Lys

Trp

Leu
710

Ser

Met

Gly

535

Gly

Gln

Val

Phe

Asp

615

Glu

Lys

Asp

Arg

Val

695

Pro
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Thr

Leu

520

Leu

Phe

Leu

Asp

Thr

600

Tyr

Leu

Gly

Phe

Leu

680

Leu

Asp

Asn

505

Ser

Asn

Gln

Thr

Lys

585

Val

Val

Asp

Lys

His

665

Gly

Leu

Glu

Ile

Leu

Phe

Glu

Thr

570

Phe

Asn

Glu

Arg

Trp

650

Val

Met

Met

Gly

Phe

Gly

Asn

Leu

555

Gly

Leu

Phe

Lys

Asp

635

Glu

Asp

Phe

Lys

Lys
715

Phe

Thr

Leu

540

Leu

Asn

Glu

Gly

Gly

620

Thr

Arg

Gln

Asn

Tyr

700

Leu

Ser

Lys

525

Thr

Arg

Gly

Asp

Asp

605

Thr

Val

Pro

Val

Ile

685

Leu

Gln

Pro

510

Ala

Glu

Thr

Leu

Val

590

Thr

Gln

Phe

Phe

Thr

670

Gln

Gly

His

Val

Asp

Ile

Leu

Phe

575

Lys

Glu

Gly

Ala

Glu

655

Thr

His

Asn

Leu

Ser

Thr

Pro

Asn

560

Leu

Lys

Glu

Lys

Leu

640

vVal

Val

Cys

Ala

Glu
720



- 49/86 -

Asn Glu Leu Thr His Asp Ile Ile Thr Lys Phe Leu Glu Asn Glu Asp
725 730 735

Arg Arg Ser Ala Ser Leu His Leu Pro Lys Leu Ser Ile Thr Gly Thr
740 745 750

Tyr Asp Leu Lys Ser Val Leu Gly Gln Leu Gly Ile Thr Lys Val Phe
755 760 765

Ser Asn Gly Ala Asp Leu Ser Gly Val Thr Glu Glu Ala Pro Leu Lys
770 775 780

Leu Ser Lys Ala Val His Lys Ala Val Leu Thr Ile Asp Glu Lys Cly
785 790 795 800

Thr Glu Ala Ala Gly Ala Met Phe Leu Glu Ala Ile Pro Met Ser Ile
805 810 815

Pro Pro Glu Val Lys Phe Asn Lys Pro Phe Val Phe Leu Met Ile Glu
820 825 830

Gln Asn Thr Lys Ser Pro Leu Phe Met Gly Lys Val Val Asn Pro Thr
835 840 845

Gln Lys
850

<210> 26
<211> 869
<212> PRT
<213> Artificial Sequence

<220>
<223> TNFR2-ECD-Fcl-AAT(G3S)2 Linker fusion protein

<400> 26
Leu Pro Ala Gln Val Ala Phe Thr Pro Tyr Ala Pro Glu Pro Gly Ser

1 5 10 15

Thr Cys Arg Leu Arg Glu Tyr Tyr Asp Gln Thr Ala Gln Met Cys Cys
20 25 30

Ser Lys Cys Ser Pro Gly Gln His Ala Lys Val Phe Cys Thr Lys Thr
35 40 45



Ser

Trp

65

Asp

Thr

Arg

Arg

Gly

145

Gln

Val

His

Pro

Pro

225

Asp

Gly

Asp

Asn

Gln

Cys

Leu

Pro

130

Thr

Ile

Cys

Leu

Glu

210

Ser

Lys

Pro

Thr

Trp

Val

Arg

Cys

115

Gly

Phe

Cys

Thr

Pro

195

Pro

Pro

Thr

Ser

Val

Val

Glu

Pro

100

Ala

Thr

Ser

Asn

Ser

180

Gln

Ser

Pro

His

Val
260

Cys

Pro

Thr

85

Gly

Pro

Glu

Asn

Val

165

Thr

Pro

Thr

Ala

Thr

245

Phe

Asp

Glu

70

Gln

Trp

Leu

Thr

Thr

150

Val

Ser

Val

Ala

Glu

230

Cys

Leu

- 50/86 -

Ser Cys
55

Cys Leu

Ala Cys

Tyr Cys

Arg Lys

120

Ser Asp
135

Thr Ser

Ala Tle

Pro Thr

Ser Thr

200

Pro Ser

215

Gly Ser

Pro* Pro

Phe Pro

Glu

Ser

Thr

Ala

105

Cys

Val

Ser

Pro

Arg

185

Arg

Thr

Thr

Cys

Pro
265

Asp

Cys

Arg

90

Leu

Arg

Val

Thr

Gly

170

Ser

Ser

Ser

Gly

Pro

250

Lys

Ser

Gly

75

Glu

Ser

Pro

Cys

Asp

155

Asn

Met

Gln

Phe

Asp

235

Ala

Pro

Thr

60

Ser

Gln

Lys

Gly

Lys

140

Ile

Ala

Ala

His

Leu

220

Glu

Pro

Lys

Tyr

Arg

Asn

Gln

Phe

125

Pro

Cys

Ser

Pro

Thr

205

Leu

Pro

Glu

Asp

Thr

Cys

Arg

Glu

110

Gly

Cys

Arg

Met

Gly

190

Gln

Pro

Lys

Leu

Thr
270

Gln

Ser

Ile

95

Gly

Val

Ala

Pro

Asp

175

Ala

Pro

Met

Ser

Leu

255

Leu

Leu

Ser

80

Cys

Cys

Ala

Pro

His

160

Ala

Val

Thr

Gly

Cys

240

Gly

Met



Ile

Glu

His

305

Arg

Lys

Glu

Tyr

Leu

385

Trp

Val

Asp

His

Pro

465

Asp

Ser

Asp

290

Asn

Val

Glu

Lys

Thr

370

Thr

Glu

Leu

Lys

Glu

450

Gly

Ala

Arg

275

Pro

Ala

Val

Tyr

Thr

355

Leu

Cys

Ser

Asp

Ser

435

Ala

Lys

Ala

Thr

Gln

Lys

Ser

Lys

340

Ile

Pro

Leu

Asn

Ser

420

Arg

Leu

Gly

Gln

Pro

Val

Thr

Val

325

Cys

Ser

Pro

Val

Gly

405

Asp

Trp

His

Gly

Lys
485

Glu

Lys

Lys

310

Leu

Lys

Lys

Ser

Lys

390

Gln

Gly

Gln

Asn

Gly

470

Thr

Val

Phe

295

Pro

Thr

Val

Ala

Arg

375

Gly

Pro

Ser

Gln

His

455

Ser

Asp

- 51/86

Thr

280

Asn

Arg

Val

Ser

Lys

360

Glu

Phe

Glu

Phe

Gly

440

Tyr

Gly

Thr

Cys

Trp

Glu

Leu

Asn

345

Gly

Glu

Tyr

Asn

Phe

425

Asn

Thr

Gly

Ser

Val

Tyr

Gln

His

330

Lys

Gln

Met

Pro

Asn

410

Leu

Val

Gln

Gly

His
490

Val

Val

Gln

315

Gln

Ala

Pro

Thr

Ser

395

Tyr

Tyr

Phe

Lys

Ser

475

His

Val

Asp

300

Tyr

Asn

Leu

Arg

Lys

380

Asp

Lys

Ser

Ser

Ser

460

Glu

Asp

Asp

285

Gly

Asn

Trp

Pro

Glu

365

Asn

Ile

Thr

Lys

Cys

445

Leu

Asp

Gln

Val

Val

Ser

Leu

Ala

350

Pro

Gln

Ala

Thr

Leu

430

Ser

Ser

Pro

Asp

Ser

Gln

Thr

Asp

335

Pro

Gln

Val

Val

Pro

415

Thr

Val

Leu

Gln

His
495

His

Val

Tyr

320

Gly

Ile

Val

Ser

Glu

400

Pro

Val

Met

Ser

Gly

480

Pro



Thr

Tyr

Pro

Ala

545

Glu

Thr

Leu

Val

Thr

625

Gln

Phe

Phe

Thr

Gln

705

Gly

Phe

Val

530

Asp

Ile

Leu

Phe

Lys

610

Glu

Gly

Ala

Glu

Thr

690

His

Asn

Asn
Gln
515
Ser
Thr
Pro
Asn
Leu
595
Lys
Glu
Lys
Leu
Val
675
Val

Cys

Ala

Lys

500

Leu

Ile

His

Glu

Gln

580

Ser

Leu

Ala

Ile

Val

660

Lys

Lys

Lys

Thr

Ile

Ala

Ala

Asp

Ala

565

Pro

Glu

Tyr

Lys

Val

645

Asn

Asp

Val

Lys

Ala

Thr

His

Thr

Glu

550

Gln

Asp

Gly

His

Lys

630

Asp

Tyr

Thr

Pro

Leu

710

Ile

Pro

Gln

Ala

535

Ile

Ile

Ser

Leu

Ser

615

Gln

Leu

Ile

Glu

Met

695

Ser

Phe
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Asn

Ser

520

Phe

Leu

His

Gln

Lys

600

Glu

Ile

Val

Phe

Glu

680

Met

Ser

Phe

Leu

505

Asn

Ala

Glu

Glu

Leu

585

Leu

Ala

Asn

Lys

Phe

665

Glu

Lys

Trp

Leu

Ala

Ser

Met

Gly

Gly

570

Gln

Val

Phe

Asp

Glu

650

Lys

Asp

Arg

Val

Pro

Glu

Thr

Leu

Leu

555

Phe

Leu

Asp

Thr

Tyr

635

Leu

Gly

Phe

Leu

Leu

715

Asp

Phe

Asn

Ser

540

Asn

Gln

Thr

Lys

vVal

620

Val

Asp

Lys

His

Gly

700

Leu

Glu

Ala

Ile

525

Leu

Phe

Glu

Thr

Phe

605

Asn

Glu

Arg

Trp

Val

685

Met

Met

Gly

Phe

510

Phe

Gly

Asn

Leu

Gly

590

Leu

Phe

Lys

Asp

Glu

670

Asp

Phe

Lys

Lys

Ser

Phe

Thr

Leu

Leu

575

Asn

Glu

Gly

Gly

Thr

655

Arg

Gln

Asn

Tyr

Leu

Leu

Ser

Lys

Thr

560

Arg

Gly

Asp

Asp

Thr

640

Val

Pro

Val

Ile

Leu

720

Gln



His

Asn

Thr

Lys

785

Pro

Glu

Met

Met

Asn
865

Leu Glu

Glu

Asp
755

Gly Thr

770

Val

Leu

Lys

Ser

Ile

850

Pro

<210>
<211>
<212>

<213>

<220>
<223>

<400>

Phe

Lys

Gly

Ile

835

Glu

Thr

27
866
PRT

Asn

740

Arg

Tyr

Ser

Leu

Thr

820

Pro

Gln

Gln

725

Glu

Arg

Asp

Asn

Ser
805

Leu

Ser

Leu

Gly

790

Lys

Glu Ala

Pro

Asn

Lys

Glu

Thr

Thr

Ala

Lys

775

Ala

Ala

Ala

Val

Lys
855

Artificial Sequence

- 53/86 -

His

Ser

760

Ser

Asp

Val

Gly

Lys

840

Ser

Asp

745

Leu

Val

Leu

His

Ala

825

Phe

Pro

730

Ile

His

Leu

Ser

Lys

810

Met

Asn

Leu

Ile

Leu

Gly

Gly

795

Ala

Phe

Lys

Phe

Thr

Pro

Gln

780

Val

Val

Leu

Pro

Met
860

Lys

Lys

765

Leu

Thr

Leu

Glu

Phe

845

Gly

Phe

750

Leu

Gly

Glu

Thr

Ala

830

Val

Lys

TNFR2-ECD-Fcl-AAT ASTGS Linker fusion protein

27

735

Leu

Ser

Ile

Glu

Ile

815

Ile

Phe

Val

Glu

Ile

Thr

Ala

800

Asp

Pro

Leu

Val

Leu Pro Ala Gln Val Ala Phe Thr Pro Tyr Ala Pro Glu Pro Gly Ser

1

5

10

15

Thr Cys Arg Leu Arg Glu Tyr Tyr Asp Gln Thr Ala Gln Met Cys Cys

20

25

30



Ser

Ser

Trp

65

Asp

Thr

Arg

Arg

Gly

145

Gln

Val

His

Pro

Pro

225

Asp

Gly

Lys

Asp

Asn

Gln

Cys

Leu

Pro

130

Thr

Ile

Cys

Leu

Glu

210

Ser

Lys

Pro

Cys

35

Thr

Trp

Val

Arg

Cys

115

Gly

Phe

Cys

Thr

Pro

195

Pro

Pro

Thr

Ser

Ser

Val

Val

Glu

Pro

100

Ala

Thr

Ser

Asn

Ser

180

Gln

Ser

Pro

His

Val

Pro

Cys

Pro

Thr

85

Gly

Pro

Glu

Asn

Val

165

Thr

Pro

Thr

Ala

Thr

245

Phe

Gly

Asp

Glu

70

Gln

Trp

Leu

Thr

Thr

150

Val

Ser

Val

Ala

Glu

230

Cys

Leu

Gln

Ser

55

Cys

Ala

Tyr

Arg

Ser

135

Thr

Ala

Pro

Ser

Pro

215

Gly

Pro

Phe

- 54/86 -

His

40

Cys

Leu

Cys

Cys

Lys

120

Asp

Ser

Ile

Thr

Thr

200

Ser

Ser

Pro

Pro

Ala

Glu

Ser

Thr

Ala

105

Cys

Val

Ser

Pro

Arg

185

Arg

Thr

Thr

Cys

Pro

Lys

Asp

Cys

Arg

Leu

Arg

Val

Thr

Gly

170

Ser

Ser

Ser

Gly

Pro

250

Lys

val

Ser

Gly

75

Glu

Ser

Pro

Cys

Asp

155

Asn

Met

Gln

Phe

Asp

235

Ala

Pro

Phe

Thr

60

Ser

Gln

Lys

Gly

Lys

140

Ile

Ala

Ala

His

Leu

220

Glu

Pro

Lys

Cys

45

Tyr

Arg

Asn

Gln

Phe

125

Pro

Cys

Ser

Pro

Thr

205

Leu

Pro

Glu

Asp

Thr

Thr

Cys

Arg

Glu

110

Gly

Cys

Arg

Met

Gly

190

Gln

Pro

Lys

Leu

Thr

Lys

Gln

Ser

Ile

95

Gly

Val

Ala

Pro

Asp

175

Ala

Pro

Met

Ser

Leu

255

Leu

Thr

Leu

Ser

80

Cys

Cys

Ala

Pro

His

160

Ala

Val

Thr

Gly

Cys

240

Gly

Met



Ile

Glu

His

305

Arg

Lys

Glu

Tyr

Leu

385

Trp

Val

Asp

His

Pro

465

Gln

Ser

Asp

290

Asn

Val

Glu

Lys

Thr

370

Thr

Glu

Leu

Lys

Glu

450

Gly

Lys

Arg

275

Pro

Ala

Val

Tyr

Thr

355

Leu

Cys

Ser

Asp

Ser

435

Ala

Lys

Thr

260

Thr

Gln

Lys

Ser

Lys

340

Ile

Pro

Leu

Asn

Ser

420

Arg

Leu

Ala

Asp

Pro

Val

Thr

Val

325

Cys

Ser

Pro

Val

Gly

405

Asp

Trp

His

Ser

Thr
485

Glu

Lys

Lys

310

Leu

Lys

Lys

Ser

Lys

390

Gln

Gly

Gln

Asn

Thr

470

Ser

Val

Phe

295

Pro

Thr

Val

Ala

Arg

375

Gly

Pro

Ser

Gln

His

455

Gly

His

- 55/86

Thr

280

Asn

Arg

Val

Ser

Lys

360

Glu

Phe

Glu

Phe

Gly

440

Tyr

Ser

His

265

Cys

Trp

Glu

Leu

Asn

345

Gly

Glu

Tyr

Asn

Phe

425

Asn

Thr

Glu

Asp

Val

Tyr

Gln

His

330

Lys

Gln

Met

Pro

Asn

410

Leu

Val

Gln

Asp

Gln
490

Val

Val

Gln

315

Gln

Ala

Pro

Thr

Ser

395

Tyr

Tyr

Phe

Lys

Pro

475

Asp

Val

Asp

300

Tyr

Asn

Leu

Arg

Lys

380

Asp

Lys

Ser

Ser

Ser

460

Gln

His

Asp

285

Gly

Asn

Trp

Pro

Glu

365

Asn

Ile

Thr

Lys

Cys

445

Leu

Gly

Pro

270

Val

Val

Ser

Leu

Ala

350

Pro

Gln

Ala

Thr

Leu

430

Ser

Ser

Asp

Thr

Ser

Gln

Thr

Asp

335

Pro

Gln

Val

Val

Pro

415

Thr

Val

Leu

Ala

Phe
495

His

Val

Tyr

320

Gly

Ile

Val

Ser

Glu

400

Pro

Val

Met

Ser

Ala

480

Asn



Lys

Leu

Ile

His

545

Glu

Gln

Ser

Leu

Ala

625

Ile

Val

Lys

Lys

Lys
705

Ile

Ala

Ala

530

Asp

Ala

Pro

Glu

Tyr

610

Lys

Val

Asn

Asp

Val

690

Lys

Thr

His

515

Thr

Glu

Gln

Asp

Gly

595

His

Lys

Asp

Tyr

Thr

675

Pro

Leu

Pro

500

Gln

Ala

Ile

Ile

Ser

580

Leu

Ser

Gln

Leu

Ile

660

Glu

Met

Ser

Asn
Ser
Phe
Leu
His
565
Gln
Lys
Glu
Ile
Val
645
Phe
Glu

Met

Ser

Leu

Asn

Ala

Glu

550

Glu

Leu

Leu

Ala

Asn

630

Lys

Phe

Glu

Lys

Trp
710

Ala

Ser

Met

535

Gly

Gly

Gln

Val

Phe

615

Asp

Glu

Lys

Asp

Arg

695

Val

- 56/86 -

Glu

Thr

520

Leu

Leu

Phe

Leu

Asp

600

Thr

Tyr

Leu

Gly

Phe

680

Leu

Leu

Phe

505

Asn

Ser

Asn

Gln

Thr

585

Lys

Val

Val

Asp

Lys

665

His

Gly

Leu

Ala

Ile

Leu

Phe

Glu

570

Thr

Phe

Asn

Glu

Arg

650

Trp

Val

Met

Met

Phe

Phe

Asn

555

Leu

Gly

Leu

Phe

Lys

635

Asp

Glu

Asp

Phe

Lys
715

Ser

Phe

Thr

540

Leu

Leu

Asn

Glu

Gly

620

Gly

Thr

Arg

Gln

Asn

700

Tyr

Leu

Ser

525

Lys

Thr

Arg

Gly

Asp

605

Asp

Thr

Val

Pro

Val

685

Ile

Leu

Tyr

510

Pro

Ala

Glu

Thr

Leu

590

Val

Thr

Gln

Phe

Phe

670

Thr

Gln

Gly

Arg

Val

Asp

Ile

Leu

575

Phe

Lys

Glu

Ala

655

Glu

Thr

His

Asn

Gln

Ser

Thr

Pro

560

Asn

Leu

Lys

Glu

Lys

640

Leu

Val

Val

Cys

Ala
720



- 57/86 -

Thr Ala Ile Phe Phe Leu Pro Asp Glu Gly Lys Leu Gln His Leu Glu
725 730 735

Asn Glu Leu Thr His Asp Ile Ile Thr Lys Phe Leu Glu Asn Glu Asp
740 745 750

Arg Arg Ser Ala Ser Leu His Leu Pro Lys Leu Ser Ile Thr Gly Thr
755 760 765

Tyr Asp Leu Lys Ser Val Leu Gly Gln Leu Gly Ile Thr Lys Val Phe
770 775 780

Ser Asn Gly Ala Asp Leu Ser Gly Val Thr Glu Glu Ala Pro Leu Lys
785 790 795 800

Leu Ser Lys Ala Val His Lys Ala Val Leu Thr Ile Asp Glu Lys Gly
805 810 815

Thr Glu Ala Ala Gly Ala Met Phe Leu Glu Ala Ile Pro Met Ser Ile
820 825 830

Pro Pro Glu Val Lys Phe Asn Lys Pro Phe Val Phe Leu Met Ile Glu
835 840 845

Gln Asn Thr Lys Ser Pro Leu Phe Met Gly Lys Val Val Asn Pro Thr
850 855 860

Gln Lys
865

<210> 28

<211> 738

<212> PRT

<213> Artificial Sequence

<220>
<223> AAT-hFcl-SLPI fusion protein

<400> 28
Glu Asp Pro Gln Gly Asp Ala Ala Gln Lys Thr Asp Thr Ser His His

1 5 10 15

Asp Gln Asp His Pro Thr Phe Asn Lys Ile Thr Pro Asn Leu Ala Glu
20 25 30



Phe

Asn

Ser

65

Asn

Gln

Thr

Lys

Val

145

Val

Asp

Lys

His

Gly

225

Leu

Ala

Ile

50

Leu

Phe

Glu

Thr

Phe

130

Asn

Glu

Arg

Trp

Val

210

Met

Met

Phe

35

Phe

Gly

Asn

Leu

Gly

115

Leu

Phe

Lys

Asp

Glu

195

Asp

Phe

Lys

Ser

Phe

Thr

Leu

Leu

100

Asn

Glu

Gly

Gly

Thr

180

Arg

Gln

Asn

Tyr

Leu

Ser

Lys

Thr

85

Arg

Gly

Asp

Asp

Thr

165

Val

Pro

Val

Ile

Leu
245

Tyr

Pro

Ala

70

Glu

Thr

Leu

Val

Thr

150

Gln

Phe

Phe

Thr

Gln

230

Gly

Arg

Val

55

Asp

Ile

Leu

Phe

Lys

135

Glu

Gly

Ala

Glu

Thr

215

His

Asn

- 58/86 -

Gln

40

Ser

Thr

Pro

Asn

Leu

120

Lys

Glu

Lys

Leu

Val

200

Val

Cys

Ala

Leu

Ile

His

Glu

Gln

105

Ser

Leu

Ala

Ile

Val

185

Lys

Lys

Lys

Thr

Ala

Ala

Asp

Ala

90

Pro

Glu

Tyr

Lys

Val

170

Asn

Asp

Val

Lys

Ala
250

His

Thr

Glu

75

Gln

Asp

Gly

His

Lys

155

Asp

Tyr

Thr

Pro

Leu

235

Ile

Gln

Ala

60

Ile

Ile

Ser

Leu

Ser

140

Gln

Leu

Ile

Glu

Met

220

Ser

Phe

Ser

45

Phe

Leu

His

Gln

Lys

125

Glu

Ile

Val

Phe

Glu

205

Met

Ser

Phe

Asn

Ala

Glu

Glu

Leu

110

Leu

Ala

Asn

Lys

Phe

190

Glu

Lys

Trp

Leu

Ser

Met

Gly

Gly

95

Gln

Val

Phe

Asp

Glu

175

Lys

Asp

Arg

Val

Pro
255

Thr

Leu

Leu

80

Phe

Leu

Asp

Thr

Tyr

160

Leu

Gly

Phe

Leu

Leu

240

Asp



Glu

Thr

Pro

Gln

305

Val

Val

Leu

Pro

Met

385

Lys

Pro

Ser

Asp

Asn
465

Gly

Lys

Lys

290

Leu

Thr

Leu

Glu

Phe

370

Gly

Thr

Ser

Arg

Pro

450

Ala

Lys

Phe

275

Leu

Gly

Glu

Thr

Ala

355

Val

Lys

His

Val

Thr

435

Glu

Lys

Leu

260

Leu

Ser

Ile

Glu

Ile

340

Ile

Phe

Val

Thr

Phe

420

Pro

Val

Thr

Gln

Glu

Ile

Thr

Ala

325

Asp

Pro

Leu

Val

Cys

405

Leu

Glu

Lys

Lys

His

Asn

Thr

Lys

310

Pro

Glu

Met

Met

Asn

390

Pro

Phe

Val

Phe

Pro
470

Leu

Glu

Gly

295

Val

Leu

Lys

Ser

Ile

375

Pro

Pro

Pro

Thr

Asn

455

Arg

- 59/86 -

Glu

Asp

280

Thr

Phe

Lys

Gly

Ile

360

Glu

Thr

Cys

Pro

Cys

440

Trp

Glu

Asn

265

Arg

Tyr

Ser

Leu

Thr

345

Pro

Gln

Gln

Pro

Lys

425

Val

Tyr

Glu

Glu

Arg

Asp

Asn

Ser

330

Glu

Pro

Asn

Lys

Ala

410

Pro

Val

Val

Gln

Leu

Ser

Leu

Gly

315

Lys

Ala

Glu

Thr

Glu

395

Pro

Lys

Val

Asp

Tyr
475

Thr

Ala

Lys

300

Ala

Ala

Ala

Val

Lys

380

Pro

Glu

Asp

Asp

Gly

460

Asn

His

Ser

285

Ser

Asp

Val

Gly

Lys

365

Ser

Lys

Leu

Thr

val

445

Val

Ser

Asp

270

Leu

Val

Leu

His

Ala

350

Phe

Pro

Ser

Leu

Leu

430

Ser

Glu

Thr

Ile

His

Leu

Ser

Lys

335

Met

Asn

Leu

Cys

Gly

415

Met

His

Val

Tyr

Ile

Leu

Gly

Gly

320

Ala

Phe

Lys

Phe

Asp

400

Gly

Ile

Glu

His

Arg
480



Val

Glu

Lys

Thr

Thr

545

Glu

Leu

Lys

Glu

Gly

625

Cys

Cys

Thr

Arg

Leu

Val

Tyr

Thr

Leu

530

Cys

Ser

Asp

Ser

Ala

610

Lys

Pro

Gln

Cys

Arg

690

Asn

Ser

Lys

Ile

515

Pro

Leu

Asn

Ser

Arg

595

Leu

Ala

Pro

Ser

Gly

675

Lys

Pro

Val

Cys

500

Ser

Pro

Val

Gly

Asp

580

Trp

His

Ser

Lys

Asp

660

Ile

Pro

Pro

Leu

485

Lys

Lys

Ser

Lys

Gln

565

Gly

Gln

Asn

Thr

Lys

645

Trp

Lys

Gly

Asn

Thr

Val

Ala

Arg

Gly

550

Pro

Ser

Gln

His

Gly

630

Ser

Gln

Cys

Lys

Phe

Val

Ser

Lys

Asp

535

Phe

Glu

Phe

Gly

Tyr

615

Ser

Ala

Cys

Leu

Cys

695

Cys

- 60/86 -

Leu

Asn

Gly

520

Glu

Tyr

Asn

Phe

Asn

600

Thr

Ser

Gln

Pro

Asp

680

Pro

Glu

His

Lys

505

Gln

Leu

Pro

Asn

Leu

585

Val

Gln

Gly

Cys

Gly

665

Pro

Val

Met

Gln

490

Ala

Pro

Thr

Ser

Tyr

570

Tyr

Phe

Lys

Lys

Leu

650

Lys

Val

Thr

Asp

Asp

Leu

Arg

Lys

Asp

555

Lys

Ser

Ser

Ser

Ser

635

Arg

Lys

Asp

Tyr

Gly

Trp

Pro

Glu

Asn

540

Ile

Thr

Lys

Cys

Leu

620

Phe

Tyr

Arg

Thr

Gly

700

Gln

Leu
Ala
Pro
525
Gln
Ala
Thr
Leu
Ser
605
Ser
Lys
Lys
Cys
Pro
685

Gln

Cys

Asn

Pro

510

Gln

Val

Val

Pro

Thr

590

Val

Leu

Ala

Lys

Cys

670

Asn

Cys

Lys

Gly

495

Ile

Val

Ser

Glu

Pro

575

Val

Met

Ser

Gly

Pro

655

Pro

Pro

Leu

Arg

Lys

Glu

Tyr

Leu

Trp

560

Val

Asp

His

Pro

Val

640

Glu

Asp

Thr

Met

Asp



705

710

- 61/86 -

715

720

Leu Lys Cys Cys Met Gly Met Cys Gly Lys Ser Cys Val Ser Pro Val

725

Artificial Sequence

730

AAT-hFcl-Elafin fusion protein

Lys Ala
<210> 29
<211> 726
<212> PRT
<213>
<220>
<223>
<400> 29

Glu Asp Pro

1

Asp

Phe

Asn

Ser

65

Asn

Gln

Thr

Lys

Gln

Ala

Ile

50

Leu

Phe

Glu

Thr

Phe
130

Asp

Phe

35

Phe

Gly

Asn

Leu

Gly

115

Leu

Gln

His

20

Ser

Phe

Thr

Leu

Leu

100

Asn

Glu

Gly

Pro

Leu

Ser

Lys

Thr

85

Arg

Gly

Asp

Asp

Thr

Tyr

Pro

Ala

70

Glu

Thr

Leu

Val

Ala

Phe

Arg

Val

55

Asp

Ile

Leu

Phe

Lys
135

Ala

Asn

Gln

40

Ser

Thr

Pro

Asn

Leu

120

Lys

Gln

Lys

25

Leu

Ile

His

Glu

Gln

105

Ser

Leu

Lys

10

Ile

Ala

Ala

Asp

Ala

90

Pro

Glu

Tyr

Thr

Thr

His

Thr

Glu

75

Gln

Asp

Gly

His

Asp

Pro

Gln

Ala

60

Ile

Ile

Ser

Leu

Ser
140

Thr

Asn

Ser

45

Phe

Leu

His

Gln

Lys

125

Glu

Ser

Leu

30

Asn

Ala

Glu

Glu

Leu

110

Leu

Ala

735

His

15

Ala

Ser

Met

Gly

Gly

Gln

Val

Phe

His

Glu

Thr

Leu

Leu

80

Phe

Leu

Asp

Thr



vVal

145

Val

Asp

Lys

His

Gly

225

Leu

Glu

Thr

Pro

Gln

305

Val

val

Leu

Pro

Asn

Glu

Arg

Trp

Val

210

Met

Met

Gly

Lys

Lys

290

Leu

Thr

Leu

Glu

Phe

Phe

Lys

Asp

Glu

195

Asp

Phe

Lys

Lys

Phe

275

Leu

Gly

Glu

Thr

Ala

355

Val

Gly

Thr

180

Arg

Gln

Asn

Tyr

Leu

260

Leu

Ser

Ile

Glu

Ile

340

Ile

Phe

Asp
Thr
165
Val
Pro
Val
Ile
Leu
245
Gln
Glu
Ile
Thr
Ala
325
Asp

Pro

Leu

Thr

150

Gln

Phe

Phe

Thr

Gln

230

Gly

His

Asn

Thr

Lys

310

Pro

Glu

Met

Met

Glu

Gly

Ala

Glu

Thr

215

His

Asn

Leu

Glu

Gly

295

Val

Leu

Lys

Ser

Ile
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Glu

Lys

Leu

Val

200

Val

Cys

Ala

Glu

Asp

280

Thr

Phe

Lys

Gly

Ile

360

Glu

Ala

Ile

Val

185

Lys

Lys

Lys

Thr

Asn

265

Arg

Tyr

Ser

Leu

Thr

345

Pro

Gln

Lys

Val

170

Asn

Asp

Val

Lys

Ala

250

Glu

Arg

Asp

Asn

Ser

330

Glu

Pro

Asn

Lys

155

Asp

Tyr

Thr

Pro

Leu

235

Ile

Leu

Ser

Leu

Gly

315

Lys

Ala

Glu

Thr

Gln

Leu

Ile

Glu

Met

220

Ser

Phe

Thr

Ala

Lys

300

Ala

Ala

Ala

Val

Lys

Ile

Val

Phe

Glu

205

Met

Ser

Phe

His

Ser

285

Ser

Asp

Val

Gly

Lys

365

Ser

Asn

Lys

Phe

190

Glu

Lys

Trp

Leu

Asp

270

Leu

Val

Leu

His

Ala

350

Phe

Pro

Asp

Glu

175

Lys

Asp

Arg

Val

Pro

255

Ile

His

Leu

Ser

Lys

335

Met

Asn

Leu

Tyr

160

Leu

Gly

Phe

Leu

Leu

240

Asp

Ile

Leu

Gly

320

Ala

Phe

Lys

Phe



Met

385

Lys

Pro

Ser

Asp

Asn

465

Val

Glu

Lys

Thr

Thr

545

Glu

Leu

Lys

370

Gly

Thr

Ser

Arg

Pro

450

Ala

Val

Tyr

Thr

Leu

530

Cys

Ser

Asp

Ser

Lys

His

vVal

Thr

435

Glu

Lys

Ser

Lys

Ile

515

Pro

Leu

Asn

Ser

Arg
595

vVal

Thr

Phe

420

Pro

Val

Thr

Val

Cys

500

Ser

Pro

Val

Gly

Asp

580

Trp

vVal

Cys

405

Leu

Glu

Lys

Lys

Leu

485

Lys

Lys

Ser

Lys

Gln

565

Gly

Gln

Asn

390

Pro

Phe

Val

Phe

Pro

470

Thr

Val

Ala

Arg

Gly

550

Pro

Ser

Gln

375

Pro

Pro

Pro

Thr

Asn

455

Arg

Val

Ser

Lys

Asp

535

Phe

Glu

Phe

Gly
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Thr

Cys

Pro

Cys

440

Trp

Glu

Leu

Asn

Gly

520

Glu

Tyr

Asn

Phe

Asn
600

Gln

Pro

Lys

425

Val

Tyr

Glu

His

Lys

505

Gln

Leu

Pro

Asn

Lys

Ala

410

Pro

Val

Val

Gln

Gln

490

Ala

Pro

Thr

Ser

Tyr
570

Glu

395

Pro

Lys

Val

Asp

Tyr

475

Asp

Leu

Arg

Lys

Asp

555

Lys

Leu Tyr Ser

585

Val

Phe

Ser

380

Pro

Glu

Asp

Asp

Gly

460

Asn

Trp

Pro

Glu

Asn

540

Ile

Thr

Lys

Cys

Lys

Leu

Thr

Val

445

Val

Ser

Leu

Ala

Pro

525

Gln

Ala

Thr

Leu

Ser
605

Ser

Leu

Leu

430

Ser

Glu

Thr

Asn

Pro

510

Gln

Val

Val

Pro

Thr

590

Val

Cys

Gly

415

Met

His

vVal

Tyr

Gly

495

Ile

Val

Ser

Glu

Pro

575

Val

Met

Asp

400

Gly

Tle

Glu

His

Arg

480

Lys

Glu

Tyr

Leu

Trp

560

Val

Asp

His



Glu

Gly

625

Gln

Lys

Pro

Leu

Thr

705

Ala

Ala

610

Lys

Asp

Gly

Val

Ile

690

Asp

Cys

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Leu

Ala

Thr

Gln

Lys

675

Arg

Cys

Phe

30
984
PRT

30

Glu Asp Pro

1

Asp Gln Asp

Phe Ala Phe

35

Asn Ile Phe

His

Ser

Val

Val

660

Gly

Cys

Pro

Val

Gln

His

20

Ser

Phe

Asn

Thr

Lys

645

Ser

Pro

Ala

Gly

Pro
725

Gly

Pro

Leu

Ser

His

Gly

630

Gly

Val

Val

Met

Ile

710

Gln

Asp

Thr

Tyr

Pro

Tyr

615

Ser

Arg

Lys

Ser

Leu

695

Lys

Artificial Sequence

Ala

Phe

Arg

Val

- 64/86 -

Thr

Ala

Val

Gly

Thr

680

Asn

Lys

AAT-HSA fusion protein

Ala

Asn

Gln

40

Ser

Gln

Val

Pro

Gln

665

Lys

Pro

Cys

Gln

Lys

25

Leu

Ile

Lys

Thr

Phe

650

Asp

Pro

Pro

Cys

Lys

10

Ile

Ala

Ala

Ser

Gly

635

Asn

Lys

Gly

Asn

Glu
715

Thr

Thr

His Gln Ser

Thr Ala Phe

Leu

620

Val

Gly

Val

Ser

Arg

700

Gly

Asp

Pro Asn

Ser

Pro

Gln

Lys

Cys

685

Cys

Ser

Thr

45

Leu

Val

Asp

Ala

670

Pro

Leu

Cys

Ser

Leu

30

Asn

Ala

Ser

Lys

Pro

655

Gln

Ile

Lys

Gly

His

15

Ala

Ser

Met

Pro

Gly

640

Val

Glu

Ile

Asp

Met
720

His

Glu

Thr

Leu



Ser

65

Asn

Gln

Thr

Lys

Val

145

val

Asp

Lys

His

Gly

225

Leu

Glu

Thr

50

Leu

Phe

Glu

Thr

Phe

130

Asn

Glu

Arg

Trp

Val

210

Met

Met

Gly

Lys

Gly

Asn

Leu

Gly

115

Leu

Phe

Lys

Asp

Glu

195

Asp

Phe

Lys

Lys

Phe
275

Thr

Leu

Leu

100

Asn

Glu

Gly

Gly

Thr

180

Arg

Gln

Asn

Tyr

Leu

260

Leu

Lys

Thr

85

Arg

Gly

Asp

Asp

Thr

165

Val

Pro

Val

Ile

Leu

245

Gln

Glu

Ala

70

Glu

Thr

Leu

Val

Thr

150

Gln

Phe

Phe

Thr

Gln

230

Gly

His

Asn

55

Asp

Ile

Leu

Phe

Lys

135

Glu

Gly

Ala

Glu

Thr

215

His

Asn

Leu

Glu
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Thr

Pro

Asn

Leu

120

Lys

Glu

Lys

Leu

Val

200

Val

Cys

Ala

Glu

Asp
280

His

Glu

Gln

105

Ser

Leu

Ala

Ile

Val

185

Lys

Lys

Lys

Thr

Asn

265

Arg

Asp

Ala

90

Pro

Glu

Tyr

Lys

Val

170

Asn

Asp

Val

Lys

Ala

250

Glu

Arg

Glu

75

Gln

Asp

Gly

His

Lys

155

Asp

Tyr

Thr

Pro

Leu

235

Ile

Leu

Ser

60

Ile

Ile

Ser

Leu

Ser

140

Gln

Leu

Ile

Glu

Met

220

Ser

Phe

Thr

Ala

Leu

His

Gln

Lys

125

Glu

Ile

Val

Phe

Glu

205

Met

Ser

Phe

His

Ser
285

Glu

Glu

Leu

110

Leu

Ala

Asn

Lys

Phe

190

Glu

Lys

Trp

Leu

Asp

270

Leu

Gly

Gly

Gln

Val

Phe

Asp

Glu

175

Lys

Asp

Arg

Val

Pro

255

Ile

His

Leu

80

Phe

Leu

Asp

Thr

Tyr

160

Leu

Gly

Phe

Leu

Leu

240

Asp

Ile

Leu



Pro

Gln

305

Val

Val

Leu

Pro

Met

385

Ala

Asn

Cys

Ala

Leu

465

Glu

Arg

Lys

290

Leu

Thr

Leu

Glu

Phe

370

Gly

His

Phe

Pro

Lys

450

His

Thr

Asn

Leu

Gly

Glu

Thr

Ala

355

Val

Lys

Lys

Lys

Phe

435

Thr

Thr

Tyr

Glu

Ser

Ile

Glu

Ile

340

Ile

Phe

Val

Ser

Ala

420

Glu

Cys

Leu

Gly

Cys
500

Ile

Thr

Ala

325

Asp

Pro

Leu

Val

Glu

405

Leu

Asp

Val

Phe

Glu

485

Phe

Thr

Lys

310

Pro

Glu

Met

Met

Asn

390

Val

Val

His

Ala

Gly

470

Met

Leu

Gly

295

Val

Leu

Lys

Ser

Ile

375

Pro

Ala

Leu

Val

Asp

455

Asp

Ala

Gln
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Thr

Phe

Lys

Gly

Ile

360

Glu

Thr

His

Ile

Lys

440

Glu

Lys

Asp

His

Tyr

Ser

Leu

Thr

345

Pro

Gln

Gln

Arg

Ala

425

Leu

Ser

Leu

Cys

Lys
505

Asp

Asn

Ser

330

Glu

Pro

Asn

Lys

Phe

410

Phe

Val

Ala

Cys

Cys

490

Asp

Leu

Gly

315

Lys

Ala

Glu

Thr

Ala

395

Lys

Ala

Asn

Glu

Thr

475

Ala

Asp

Lys

300

Ala

Ala

Ala

Val

Lys

380

Ser

Asp

Gln

Glu

Asn

460

Val

Lys

Asn

Ser

Asp

Val

Gly

Lys

365

Ser

Thr

Leu

Tyr

Val

445

Cys

Ala

Gln

Pro

Val

Leu

His

Ala

350

Phe

Pro

Gly

Gly

Leu

430

Thr

Asp

Thr

Glu

Asn
510

Leu

Ser

Lys

335

Met

Asn

Leu

Ser

Glu

415

Gln

Glu

Lys

Leu

Pro

495

Leu

Gly

Gly

320

Ala

Phe

Lys

Phe

Asp

400

Glu

Gln

Phe

Ser

Arg

480

Glu

Pro



Arg

Asn

His

545

Lys

Leu

Ala

Ala

Ala

625

His

Ala

Lys

Ile

Ala

705

Ala

Leu

Glu

530

Pro

Ala

Leu

Lys

Phe

610

Glu

Thr

Asp

Leu

Ala

690

Ala

Lys

Val

515

Glu

Tyr

Ala

Pro

Gln

595

Lys

Phe

Glu

Leu

Lys

675

Glu

Asp

Asp

Arg

Thr

Phe

Phe

Lys

580

Arg

Ala

Ala

Cys

Ala

660

Glu

Val

Phe

Val

Pro

Phe

Tyr

Thr

565

Leu

Leu

Trp

Glu

Cys

645

Lys

Cys

Glu

Val

Phe
725

Glu

Leu

Ala

550

Glu

Asp

Lys

Ala

Val

630

His

Tyr

Cys

Asn

Glu

710

Leu

Val

Lys

535

Pro

Cys

Glu

Cys

Val

615

Ser

Gly

Ile

Glu

Asp

695

Ser

Gly
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Asp

520

Lys

Glu

Cys

Leu

Ala

600

Ala

Lys

Asp

Cys

Lys

680

Glu

Lys

Met

vVal

Tyr

Leu

Gln

Arg

585

Ser

Arg

Leu

Leu

Glu

665

Pro

Met

Asp

Phe

Met

Leu

Leu

Ala

570

Asp

Leu

Leu

Val

Leu

650

Asn

Leu

Pro

Val

Leu
730

Cys

Tyr

Phe

555

Ala

Glu

Gln

Ser

Thr

635

Glu

Gln

Leu

Ala

Cys

715

Tyr

Thr

Glu

540

Phe

Asp

Gly

Lys

Gln

620

Asp

Cys

Asp

Glu

Asp

700

Lys

Glu

Ala

525

Ile

Ala

Lys

Lys

Phe

605

Arg

Leu

Ala

Ser

Lys

685

Leu

Asn

Tyr

Phe

Ala

Lys

Ala

Ala

590

Gly

Phe

Thr

Asp

Ile

670

Ser

Pro

Tyr

Ala

His

Arg

Arg

Ala

575

Ser

Glu

Pro

Lys

Asp

655

Ser

His

Ser

Ala

Arg
735

Asp

Arg

Tyr

560

Cys

Ser

Arg

Lys

Val

640

Arg

Ser

Cys

Leu

Glu

720

Arg



His

Glu

Tyr

Asn

785

Lys

Val

Gly

Glu

Lys

865

Val

Val

Cys

Val

Ala

945

Asp

Pro

Thr

Ala

770

Leu

Phe

Ser

Ser

Asp

850

Thr

Asn

Pro

Thr

Glu

930

Val

Asp

Asp

Thr

755

Lys

Tle

Gln

Thr

Lys

835

Tyr

Pro

Arg

Lys

Leu

915

Leu

Met

Lys

Tyr

740

Leu

Val

Lys

Asn

Pro

820

Cys

Leu

Val

Arg

Glu

900

Ser

Val

Asp

Glu

Ser

Glu

Phe

Gln

Ala

805

Thr

Cys

Ser

Ser

Pro

885

Phe

Glu

Lys

Asp

Thr

Val

Lys

Asp

Asn

790

Leu

Leu

Lys

Val

Asp

870

Cys

Asn

Lys

His

Phe

950

Cys

Val

Cys

Glu

775

Cys

Leu

Val

His

Val

855

Arg

Phe

Ala

Glu

Lys

935

Ala

Phe

- 68/86 -

Leu

Cys

760

Phe

Glu

Val

Glu

Pro

840

Leu

Val

Ser

Glu

Arg

920

Pro

Ala

Ala

Leu

745

Ala

Lys

Leu

Arg

Val

825

Glu

Asn

Thr

Ala

Thr

905

Gln

Lys

Phe

Glu

Leu

Ala

Pro

Phe

Tyr

810

Ser

Ala

Gln

Lys

Leu

890

Phe

Ile

Ala

Val

Glu

Arg

Ala

Leu

Glu

795

Thr

Arg

Lys

Leu

Cys

875

Glu

Thr

Lys

Thr

Glu
955

Leu

Asp

Val

780

Gln

Lys

Asn

Arg

Cys

860

Cys

Val

Phe

Lys

Lys

940

Lys

Lys

Ala

Pro

765

Glu

Leu

Lys

Leu

Met

845

vVal

Thr

Asp

His

Gln

925

Glu

Cys

Lys

Lys

750

His

Glu

Gly

Val

Gly

830

Pro

Leu

Glu

Glu

Ala

910

Thr

Gln

Cys

Leu

Thr

Glu

Pro

Glu

Pro

815

Lys

Cys

His

Ser

Thr

895

Asp

Ala

Leu

Lys

Val

Tyr

Cys

Gln

Tyr

800

Gln

Val

Ala

Glu

Leu

880

Tyr

Ile

Leu

Lys

Ala

960

Ala



965
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Ala Ser Gln Ala Ala Leu Gly Leu

<210>
<211>
<212>
<213>

<220>
<223>

<400>

31
595
PRT

980

Artificial Sequence

970

AAT-HSA Domain 3 fusion protein

31

Glu Asp Pro

1

Asp

Phe

Asn

Ser

65

Asn

Gln

Thr

Lys

Val
145

Gln

Ala

Ile

50

Leu

Phe

Glu

Thr

Phe

130

Asn

Asp

Phe

35

Phe

Gly

Asn

Leu

Gly

115

Leu

Phe

Gln

His

20

Ser

Phe

Thr

Leu

Leu

100

Asn

Glu

Gly

Gly

Pro

Leu

Ser

Lys

Thr

85

Arg

Gly

Asp

Asp

Asp

Thr

Tyr

Pro

Ala

70

Glu

Thr

Leu

Val

Thr
150

Ala

Phe

Arg

Val

55

Asp

Ile

Leu

Phe

Lys

135

Glu

Ala

Asn

Gln

40

Ser

Thr

Pro

Asn

Leu

120

Lys

Glu

Gln

Lys

25

Leu

Ile

His

Glu

Gln

105

Ser

Leu

Ala

Lys

10

Ile

Ala

Ala

Asp

Ala

90

Pro

Glu

Tyr

Lys

Thr

Thr

His

Thr

Glu

75

Gln

Asp

Gly

His

Lys
155

Asp

Pro

Gln

Ala

60

Ile

Ile

Ser

Leu

Ser

140

Gln

Thr

Asn

Ser

45

Phe

Leu

His

Gln

Lys

125

Glu

Ile

Ser

Leu

30

Asn

Ala

Glu

Glu

Leu

110

Leu

Ala

Asn

975

His

15

Ala

Ser

Met

Gly

Gly

95

Gln

Val

Phe

Asp

His

Glu

Thr

Leu

Leu

80

Phe

Leu

Asp

Thr

Tyr
160



Val

Asp

Lys

His

Gly

225

Leu

Glu

Thr

Pro

Gln

305

Val

Val

Leu

Pro

Met

Glu

Arg

Trp

Val

210

Met

Met

Gly

Lys

Lys

290

Leu

Thr

Leu

Glu

Phe

370

Gly

Lys

Asp

Glu

195

Asp

Phe

Lys

Lys

Phe

275

Leu

Gly

Glu

Thr

Ala

355

Val

Lys

Gly

Thr

180

Arg

Gln

Asn

Tyr

Leu

260

Leu

Ser

Ile

Glu

Ile

340

Ile

Phe

Val

Thr

165

Val

Pro

Val

Ile

Leu

245

Gln

Glu

Ile

Thr

Ala

325

Asp

Pro

Leu

Val

Gln

Phe

Phe

Thr

Gln

230

Gly

His

Asn

Thr

Lys

310

Pro

Glu

Met

Met

Asn

Gly

Ala

Glu

Thr

215

His

Asn

Leu

Glu

Gly

295

Val

Leu

Lys

Ser

Ile

375

Pro
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Lys Ile

Leu Val
185

Val Lys
200

Val Lys

Cys Lys

Ala Thr

Glu Asn
265

Asp Arg
280

Thr Tyr

Phe Ser

Lys Leu

Gly Thr

345

Ile Pro
360

Glu Gln

Thr Gln

Val

170

Asn

Asp

Val

Lys

Ala

250

Glu

Arg

Asp

Asn

Ser

330

Glu

Pro

Asn

Lys

Asp

Tyr

Thr

Pro

Leu

235

Ile

Leu

Ser

Leu

Gly

315

Lys

Ala

Glu

Thr

Ala

Leu

Ile

Glu

Met

220

Ser

Phe

Thr

Ala

Lys

300

Ala

Ala

Ala

Val

Lys

380

Ser

Val

Phe

Glu

205

Met

Ser

Phe

His

Ser

285

Ser

Asp

Val

Gly

Lys

365

Ser

Thr

Lys

Phe

190

Glu

Lys

Trp

Leu

Asp

270

Leu

Val

Leu

His

Ala

350

Phe

Pro

Gly

Glu

175

Lys

Asp

Arg

Val

Pro

255

Ile

His

Leu

Ser

Lys

335

Met

Asn

Leu

Ser

Leu

Gly

Phe

Leu

Leu

240

Asp

Ile

Leu

Gly

Gly

320

Ala

Phe

Lys

Phe

Glu



385

Glu

Gly

Val

Gly

Pro

465

Leu

Glu

Glu

Ala

Thr

545

Gln

Cys

Leu

Pro

Glu

Pro

Lys

450

Cys

His

Ser

Thr

Asp

530

Ala

Leu

Lys

Val

<210>
<211>

Gln

Tyr

Gln

435

Val

Ala

Glu

Leu

Tyr

515

Ile

Leu

Lys

Ala

Ala
595

32
25

Asn

Lys

420

Val

Gly

Glu

Lys

Val

500

Val

Cys

Val

Ala

Asp
580

Leu

405

Phe

Ser

Ser

Asp

Thr

485

Asn

Pro

Thr

Glu

Val

565

Asp

390

Ile

Gln

Thr

Lys

Tyr

470

Pro

Arg

Lys

Leu

Leu

550

Met

Lys

Lys

Asn

Pro

Cys

455

Leu

Val

Arg

Glu

Ser

535

Val

Asp

Glu

- 71/86 -

Gln

Ala

Thr

440

Cys

Ser

Ser

Pro

Phe

520

Glu

Lys

Asp

Thr

Asn

Leu

425

Leu

Lys

Val

Asp

Cys

505

Asn

Lys

His

Phe

Cys
585

Cys

410

Leu

Val

His

Val

Arg

490

Phe

Ala

Glu

Lys

Ala

570

Phe

395

Glu

Val

Glu

Pro

Leu

475

Val

Ser

Glu

Arg

Pro

555

Ala

Ala

Leu

Arg

Val

Glu

460

Asn

Thr

Ala

Thr

Gln

540

Lys

Phe

Glu

Phe

Tyr

Ser

445

Ala

Gln

Lys

Leu

Phe

525

Ile

Ala

Val

Glu

Glu

Thr

430

Arg

Lys

Leu

Cys

Glu

510

Thr

Lys

Thr

Glu

Gly
590

Gln

415

Lys

Asn

Arg

Cys

Cys

495

Val

Phe

Lys

Lys

Lys

575

Lys

400

Leu

Lys

Leu

Met

Val

480

Thr

Asp

His

Gln

Glu

560

Cys

Lys



- 72/86 -

<212> PRT
<213> Artificial Sequence

<220>

<223> reactive site loop of a variant of the fusion alpha-1 antitrypsin
polypeptide

<400> 32

Gly Thr Glu Ala Ala Gly Ala Glu Phe Leu Glu Ala Ile Pro Leu Ser
1 5 10 15

Ile Pro Pro Glu Val Lys Phe Asn Lys
20 25

<210> 33
<211> 25
<212> PRT

<213> Artificial Sequence

<220>

<223> reactive site loop of a variant of the fusion alpha-1 antitrypsin
polypeptide

<400> 33

Gly Thr Glu Ala Ala Gly Ala Leu Phe Leu Glu Ala Ile Pro Leu Ser
1 5 10 15

Ile Pro Pro Glu Val Lys Phe Asn Lys
20 25

<210> 34
<211> 394
<212> PRT

<213> Artificial Sequence

<220>

<223> alpha-1 antitrypsin polypeptide portion of the AAT-MM-EL-hFcl
fusion protein

<400> 34

Glu Asp Pro Gln Gly Asp Ala Ala Gln Lys Thr Asp Thr Ser His His
1 5 10 15

Asp Gln Asp His Pro Thr Phe Asn Lys Ile Thr Pro Asn Leu Ala Glu
20 25 30

Phe Ala Phe Ser Leu Tyr Arg Gln Leu Ala His Gln Ser Asn Ser Thr
35 40 45



Asn

Ser

65

Asn

Gln

Thr

Lys

vVal

145

Val

Asp

Lys

His

Gly

225

Leu

Glu

Ile

50

Leu

Phe

Glu

Thr

Phe

130

Asn

Glu

Arg

Trp

Val

210

Met

Met

Gly

Phe

Gly

Asn

Leu

Gly

115

Leu

Phe

Lys

Asp

Glu

195

Asp

Phe

Lys

Lys

Phe

Thr

Leu

Leu

100

Asn

Glu

Gly

Gly

Thr

180

Arg

Gln

Asn

Tyr

Leu
260

Ser

Lys

Thr

85

Arg

Gly

Asp

Asp

Thr

165

Val

Pro

Val

Ile

Leu

245

Gln

Pro

Ala

70

Glu

Thr

Leu

Val

Thr

150

Gln

Phe

Phe

Thr

Gln

230

Gly

His

Val

55

Asp

Ile

Leu

Phe

Lys

135

Glu

Gly

Ala

Glu

Thr

215

His

Asn

Leu

- 73/86 -

Ser

Thr

Pro

Asn

Leu

120

Lys

Glu

Lys

Leu

Val

200

Val

Cys

Ala

Glu

Ile

His

Glu

Gln

105

Ser

Leu

Ala

Ile

Val

185

Lys

Lys

Lys

Thr

Asn
265

Ala

Asp

Ala

90

Pro

Glu

Tyr

Lys

Val

170

Asn

Asp

Val

Lys

Ala

250

Glu

Thr

Glu

75

Gln

Asp

Gly

His

Lys

155

Asp

Tyr

Thr

Pro

Leu

235

Ile

Leu

Ala

60

Ile

Ile

Ser

Leu

Ser

140

Gln

Leu

Ile

Glu

Met

220

Ser

Phe

Thr

Phe

Leu

His

Gln

Lys

125

Glu

Ile

Val

Phe

Glu

205

Met

Ser

Phe

His

Ala

Glu

Glu

Leu

110

Leu

Ala

Asn

Lys

Phe

190

Glu

Lys

Trp

Leu

Asp
270

Met
Gly
Gly
95
Gln
vVal
Phe
Asp
Glu
175
Lys
Asp
Arg
Val
Pro

255

Ile

Leu

Leu

80

Phe

Leu

Asp

Thr

Tyr

160

Leu

Gly

Phe

Leu

Leu

240

Asp

Ile



Thr

Pro

Gln

305

Val

Val

Leu

Pro

Met
385

Lys

Lys

290

Leu

Thr

Leu

Glu

Phe

370

Gly

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Phe

275

Leu

Gly

Glu

Thr

Ala

355

Val

Lys

35
394
PRT
Artificial Sequence

35

Glu Asp Pro

1

Asp Gln Asp

Phe Ala Phe

35

Asn Ile Phe

50

Leu

Ser

Ile

Glu

Ile

340

Ile

Phe

Val

Gln

His

20

Ser

Phe

Glu

Ile

Thr

Ala

325

Asp

Pro

Leu

Val

Gly

Pro

Leu

Ser

Asn

Thr

Lys

310

Pro

Glu

Leu

Met

Asn
390

Glu

Gly

295

Val

Leu

Lys

Ser

Ile

375

Pro

Asp Ala

Thr

Phe

Tyr Arg

Pro

Val
55

- 74/86 -

Asp

280

Thr

Phe

Lys

Gly

Ile

360

Glu

Thr

Ala

Asn

Gln

40

Ser

Arg

Tyr

Ser

Leu

Thr

345

Pro

Gln

Gln

Gln

Lys

25

Leu

Ile

Arg

Asp

Asn

Ser

330

Glu

Pro

Asn

Lys

Lys

10

Ile

Ala

Ala

Ser

Leu

Gly

315

Lys

Ala

Glu

Thr

Thr

Thr

His

Thr

Ala Ser
285

Lys Ser
300

Ala Asp

Ala Val

Ala Gly

Val Lys

365

Lys Ser
380

Asp Thr

Pro Asn

Gln Ser
45

Ala Phe

60

Leu

Val

Leu

His

Ala

350

Phe

Pro

Ser

Leu

30

Asn

Ala

His

Leu

Ser

Lys

335

Glu

Asn

Leu

AAT polypeptide portion of the AAT-MM-LL-hFcl fusion

His

15

Ala

Ser

Met

Leu

Gly

Gly

320

Ala

Phe

Lys

Phe

protein

His

Glu

Thr

Leu



sSer

65

Asn

Gln

Thr

Lys

Val

145

Val

Asp

Lys

His

Gly

225

Leu

Glu

Thr

Leu

Phe

Glu

Thr

Phe

130

Asn

Glu

Arg

Trp

Val

210

Met

Met

Gly

Lys

Gly

Asn

Leu

Gly

115

Leu

Phe

Lys

Asp

Glu

195

Asp

Phe

Lys

Lys

Phe
275

Thr

Leu

Leu

100

Asn

Glu

Gly

Gly

Thr

180

Arg

Gln

Asn

Tyr

Leu

260

Leu

Lys

Thr

85

Arg

Gly

Asp

Asp

Thr

165

Val

Pro

Val

Ile

Leu

245

Gln

Glu

Ala

70

Glu

Thr

Leu

Val

Thr

150

Gln

Phe

Phe

Thr

Gln

230

Gly

His

Asn

Asp

Ile

Leu

Phe

Lys

135

Glu

Gly

Ala

Glu

Thr

215

His

Asn

Leu

Glu

- 75/86

Thr

Pro

Asn

Leu

120

Lys

Glu

Lys

Leu

Val

200

Val

Cys

Ala

Glu

Asp
280

His

Glu

Gln

105

Ser

Leu

Ala

Ile

vVal

185

Lys

Lys

Lys

Thr

Asn

265

Arg

Asp

Ala

90

Pro

Glu

Tyr

Lys

Val

170

Asn

Asp

Val

Lys

Ala

250

Glu

Arg

Glu

75

Gln

Asp

Gly

His

Lys

155

Asp

Tyr

Thr

Pro

Leu

235

Ile

Leu

Ser

Ile

Ile

Ser

Leu

Ser

140

Gln

Leu

Ile

Glu

Met

220

Ser

Phe

Thr

Ala

Leu

His

Gln

Lys

125

Glu

Ile

Val

Phe

Glu

205

Met

Ser

Phe

His

Ser
285

Glu

Glu

Leu

110

Leu

Ala

Asn

Lys

Phe

190

Glu

Lys

Trp

Leu

Asp

270

Leu

Gly

Gly

95

Gln

vVal

Phe

Asp

Glu

175

Lys

Asp

Arg

Val

Pro

255

Ile

His

Leu

80

Phe

Leu

Asp

Thr

Tyr

160

Leu

Gly

Phe

Leu

Leu

240

Asp

Ile

Leu



Pro

Gln

305

Val

Val

Leu

Pro

Met
385

Lys

290

Leu

Thr

Leu

Glu

Phe
370

Gly

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Leu

Gly

Glu

Thr

Ala

355

Val

Lys

36
626
PRT
Artificial Sequence

36

Glu Asp Pro

1

Asp Gln

Phe Ala

Asn

Ile
50

Ser Leu

65

Asp

Phe

35

Phe

Gly

Ser

Ile

Glu

Ile

340

Ile

Phe

Val

Gln

His

20

Ser

Phe

Thr

Ile

Thr

Ala

325

Asp

Pro

Leu

Val

Gly

Pro

Leu

Ser

Lys

Thr

Lys

310

Pro

Glu

Leu

Met

Asn
390

Asp

Thr

Tyr

Pro

Ala
70

Gly

295

Val

Leu

Lys

Ser

Ile

375

Pro

Ala

Phe

Arg

Val

55

Asp

- 76/86

Thr

Phe

Lys

Gly

Ile

360

Glu

Thr

Ala

Asn

Gln

40

Ser

Thr

Tyr

Ser

Leu

Thr

345

Pro

Gln

Gln

Gln

Lys

25

Leu

Ile

His

Asp

Asn

Ser

330

Glu

Pro

Asn

Lys

AAT-MM-LL-hFcl fusion protein

Lys

10

Ile

Ala

Ala

Asp

Leu

Gly

315

Lys

Ala

Glu

Thr

Thr

Thr

His

Thr

Glu
75

Lys

300

Ala

Ala

Ala

Val

Lys
380

Asp

Pro

Gln

Ala

60

Ile

Ser

Asp

Val

Gly

Lys

365

Ser

Thr

Asn

Ser

45

Phe

Leu

vVal

Leu

His

Ala

350

Phe

Pro

Ser

Leu

30

Asn

Ala

Glu

Leu

Ser

Lys

335

Leu

Asn

Leu

His

15

Ala

Ser

Met

Gly

Gly

Gly

320

Ala

Phe

Lys

Phe

His

Glu

Thr

Leu

Leu
80



Asn

Gln

Thr

Lys

Val

145

Val

Asp

Lys

His

Gly

225

Leu

Glu

Thr

Pro

Phe

Glu

Thr

Phe

130

Asn

Glu

Arg

Trp

Val

210

Met

Met

Gly

Lys

Lys
290

Asn

Leu

Gly

115

Leu

Phe

Lys

Asp

Glu

195

Asp

Phe

Lys

Lys

Phe
275

Leu

Leu

Leu

100

Asn

Glu

Gly

Gly

Thr

180

Arg

Gln

Asn

Tyr

Leu

260

Leu

Ser

Thr

85

Arg

Gly

Asp

Asp

Thr

165

Val

Pro

Val

Ile

Leu

245

Gln

Glu

Ile

Glu

Thr

Leu

Val

Thr

150

Gln

Phe

Phe

Thr

Gln

230

Gly

His

Asn

Thr

Ile

Leu

Phe

Lys

135

Glu

Gly

Ala

Glu

Thr

215

His

Asn

Leu

Glu

Gly
295

- 77/86

Pro

Asn

Leu

120

Lys

Glu

Lys

Leu

Val

200

Val

Cys

Ala

Glu

Asp

280

Thr

Glu

Gln

105

Ser

Leu

Ala

Ile

Val

185

Lys

Lys

Lys

Thr

Asn

265

Arg

Tyr

Ala

90

Pro

Glu

Tyr

Lys

Val

170

Asn

Asp

Val

Lys

Ala

250

Glu

Arg

Asp

Gln

Asp

Gly

His

Lys

155

Asp

Tyr

Thr

Pro

Leu

235

Ile

Leu

Ser

Leu

Ile

Ser

Leu

Ser

140

Gln

Leu

Ile

Glu

Met

220

Ser

Phe

Thr

Ala

Lys
300

His

Gln

Lys

125

Glu

Ile

Val

Phe

Glu

205

Met

Ser

Phe

His

Ser

285

Ser

Glu

Leu

110

Leu

Ala

Asn

Lys

Phe

190

Glu

Lys

Trp

Leu

Asp

270

Leu

Val

Gly

Gln

Val

Phe

Asp

Glu

175

Lys

Asp

Arg

Val

Pro

255

Ile

His

Leu

Phe

Leu

Asp

Thr

Tyr

160

Leu

Gly

Phe

Leu

Leu

240

Asp

Ile

Leu



Gln

305

vVal

vVal

Leu

Pro

Met

385

Lys

Pro

Ser

Asp

Asn

465

Val

Glu

Lys

Leu

Thr

Leu

Glu

Phe

370

Gly

Thr

Ser

Arg

Pro

450

Ala

Val

Tyr

Thr

Gly

Glu

Thr

Ala

355

Val

Lys

His

Val

Thr

435

Glu

Lys

Ser

Lys

Ile
515

Ile

Glu

Tle

340

Ile

Phe

Val

Thr

Phe

420

Pro

Val

Thr

Val

Cys

500

Ser

Thr

Ala

325

Asp

Pro

Leu

Val

Cys

405

Leu

Glu

Lys

Lys

Leu

485

Lys

Lys

Lys

310

Pro

Glu

Leu

Met

Asn

390

Pro

Phe

Val

Phe

Pro

470

Thr

Val

Ala

Val

Leu

Lys

Ser

Ile

375

Pro

Pro

Pro

Thr

Asn

455

Arg

Val

Ser

Lys

- 78/86 -

Phe

Lys

Gly

Ile

360

Glu

Thr

Cys

Pro

Cys

440

Trp

Glu

Leu

Asn

Gly
520

Ser

Leu

Thr

345

Pro

Gln

Gln

Pro

Lys

425

Val

Tyr

Glu

His

Lys

505

Gln

Asn

Ser

330

Glu

Pro

Asn

Lys

Ala

410

Pro

Val

Val

Gln

Gln

490

Ala

Pro

Gly

315

Lys

Ala

Glu

Thr

Glu

395

Pro

Lys

Val

Asp

Tyr

475

Asp

Leu

Arg

Ala

Ala

Ala

Val

Lys

380

Pro

Glu

Asp

Asp

Gly

460

Asn

Trp

Pro

Glu

Asp

Val

Lys

365

Ser

Lys

Leu

Thr

Val

445

Val

Ser

Leu

Ala

Pro
525

Leu

His

Ala

350

Phe

Pro

Ser

Leu

Leu

430

Ser

Glu

Thr

Asn

Pro

510

Gln

Ser

Lys

335

Leu

Asn

Leu

Cys

Gly

415

Met

His

Val

Tyr

Gly

495

Ile

Val

Gly

320

Ala

Phe

Lys

Phe

Asp

400

Gly

Ile

Glu

His

Arg

480

Lys

Glu

Tyr



Thr Leu Pro Pro Ser Arg Asp
530 535

Thr Cys Leu Val Lys Gly Phe

545

550

Glu Ser Asn Gly Gln Pro Glu

565

Leu Asp Ser Asp Gly Ser Phe

580

Lys Ser Arg Trp Gln Gln Gly

Glu Ala
610

Gly Lys
625

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Asp Ile

Asp Arg

Leu Ala

Tyr Ala

50

Ser Gly
65

595

Leu His Asn His Tyr
615

37

107

PRT

Artificial Sequence
D2E7-VK portion of a

37

Gln Met Thr Gln Ser

Val Thr Ile Thr Cys
20

Trp Tyr Gln Gln Lys

Ala Ser Thr Leu Gln
55

Ser Gly Thr Asp Phe

- 79/86 -

Glu

Tyr

Asn

Phe

Asn

600

Thr

Leu

Pro

Asn

Leu

585

Val

Gln

Thr

Ser

Tyr

570

Tyr

Phe

Lys

Lys

Asp

555

Lys

Ser

Ser

Ser

fusion protein

Pro

Arg

Pro

40

Ser

Thr

Ser

Ala

25

Gly

Gly

Leu

Ser

10

Ser

Lys

Val

Thr

Leu

Gln

Ala

Pro

Ile
75

Asn

540

Ile

Thr

Lys

Cys

Leu
620

Ser

Gly

Pro

Ser

60

Ser

Gln

Ala

Thr

Leu

Ser

605

Ser

Ala

Ile

Lys

45

Arg

Ser

Val

val

Pro

Thr

590

Val

Leu

Ser

Arg

30

Leu

Phe

Leu

Ser

Glu

Pro

575

Val

Met

Ser

Val

15

Asn

Leu

Ser

Gln

Leu

Trp

560

Val

Asp

His

Pro

Gly

Tyr

Ile

Gly

Pro
80



- 80/86 -

Glu Asp Val Ala Thr Tyr Tyr Cys Gln Arg Tyr Asn Arg Ala Pro Tyr

85

90

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

<210>
<211>
<212>
<213>

<220>
<223>

<400>

38
107
PRT

100

Artificial Sequence

antibody constant region

38

Arg Thr Val

1

Gln

Tyr

Ser

Thr

65

Lys

Pro

Leu

Pro

Gly

50

Tyr

His

Val

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Lys

Arg

35

Asn

Ser

Lys

Thr

39
116
PRT

Ala

Ser

20

Glu

Ser

Leu

Val

Lys
100

Ala

Gly

Ala

Gln

Ser

Tyr

85

Ser

Pro

Thr

Lys

Glu

Ser

70

Ala

Phe

Ser

Ala

Val

Ser

55

Thr

Cys

Asn

Artificial Sequence

Val

Ser

Gln

40

Val

Leu

Glu

Arg

105

of a fusion

Phe

Val

25

Trp

Thr

Thr

Val

Gly
105

Ile
10

Val

Lys

Glu

Leu

Thr

90

Glu

Phe

Cys

Val

Gln

Ser

75

His

Cys

D2E7-VH portion of a fusion protein

39

protein

Pro

Leu

Asp

Asp

Lys

Gln

Pro

Leu

Asn

45

Ser

Ala

Gly

Ser

Asn

30

Ala

Lys

Asp

Leu

95

Asp

15

Asn

Leu

Asp

Tyr

Ser
95

Glu

Phe

Gln

Ser

Glu

80

Ser



Glu Val Gln

Ser Leu Arg

Ala Met His

35

Ala
50

Ser Ile

Glu
65

Gly Arg

Leu Gln Met

Ala Lys Val

Gln Thr

115

Gly

<210>
<211>
<212>
<213>

40
335
PRT

<220>
<223>
<400> 40
Val Thr Vval
1

Ala Pro Ser

Leu Val Lys
35

Gly Ala Leu
50

Leu

Leu

20

Trp

Thr

Phe

Asn

Ser

100

Leu

Ser

Ser

20

Asp

Thr

Val

Ser

Val

Trp

Thr

Ser

85

Tyr

Ser

Lys

Tyr

Ser

Glu

Cys

Arg

Asn

Ile

70

Leu

Leu

Ala

Ser

Phe

Gly

Ser

Ala

Gln

Ser

55

Ser

Arg

Ser

Artificial Sequence

Ser

Thr

Pro

Val
55
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Gly

Ala

Ala

40

Gly

Arg

Ala

Thr

antibody constant region

Thr

Ser

Glu

40

His

Gly

Ser

25

Pro

His

Asp

Glu

Ala
105

Gly Leu

10

Gly Phe

Gly Lys
Ile

Asp

Ala
75

Asn

Asp Thr

90

Ser Ser

of a fusion

Lys

Gly

25

Pro

Thr

Gly Pro

10

Gly Thr

Val Thr

Phe Pro

Val Gln

Thr

Phe

Leu
45

Gly

Tyr Ala

60

Lys Asn

Ala Val

Leu Asp

protein

Ser Val

Ala Ala

Val Ser

45

Ala
60

Val

Pro Gly

15

Arg

Asp
30

Asp Tyr

Glu Trp Val

Asp Ser Val

Ser Leu Tyr

80

Tyr Tyr

95

Cys

Tyr Gly

110

Trp

Phe Pro Leu
15

Leu Gly Cys
30

Trp Asn Ser

Leu Gln Ser



Ser

65

Leu

Thr

Thr

Phe

Pro

145

vVal

Thr

Val

Cys

Ser

225

Pro

Val

Gly

Gly

Lys

Cys

Leu

130

Glu

Lys

Lys

Leu

Lys

210

Lys

Ser

Lys

Gln

Leu

Thr

Val

Pro

115

Phe

Val

Phe

Pro

Thr

195

Val

Ala

Arg

Gly

Pro
275

Tyr

Gln

Asp

100

Pro

Pro

Thr

Asn

Arg

180

Val

Ser

Lys

Asp

Phe

260

Glu

Ser

Thr

85

Lys

Cys

Pro

Cys

Trp

165

Glu

Leu

Asn

Gly

Glu

245

Tyr

Asn

Leu

70

Tyr

Lys

Pro

Lys

Val

150

Tyr

Glu

His

Lys

Gln

230

Leu

Pro

Asn-

Ser

Ile

Val

Ala

Pro

135

Val

Val

Gln

Gln

Ala

215

Pro

Thr

Ser

Tyr
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Ser

Cys

Glu

Pro

120

Lys

Val

Asp

Tyr

Asp

200

Leu

Arg

Lys

Asp

Lys
280

Val

Asn

Pro

105

Glu

Asp

Asp

Gly

Asn

185

Trp

Pro

Glu

Asn

Ile

265

Thr

Val

Val

90

Lys

Leu

Thr

Val

Val

170

Ser

Leu

Ala

Pro

Gln

250

Ala

Thr

Thr

75

Asn

Ser

Leu

Leu

Ser

155

Glu

Thr

Asn

Pro

Gln

235

Val

Val

Pro

Val

His

Cys

Gly

Met

140

His

Val

Tyr

Gly

Ile

220

Val

Ser

Glu

Pro

Pro

Lys

Asp

Gly

125

Ile

Glu

His

Arg

Lys

205

Glu

Tyr

Leu

Trp

Val
285

Ser

Pro

Lys

110

Pro

Ser

Asp

Asn

Val

190

Glu

Lys

Thr

Thr

Glu

270

Leu

Ser

Ser

95

Thr

Ser

Arg

Pro

Ala

175

Val

Tyr

Thr

Leu

Cys

255

Ser

Asp

Ser

80

Asn

His

Val

Thr

Glu

160

Lys

Ser

Lys

Ile

Pro

240

Leu

Asn

Ser



Asp Gly Ser Phe Phe Leu Tyr

290

Trp Gln Gln Gly Asn Val

305

310

His Asn His Tyr Thr Gln

<210>
<211>
<212>
<213>

<220>
<223>

<400>

41
235
PRT

325

295

Phe

Lys

Artificial Sequence

TNFR2-ECD portion of

41

Leu Pro Ala

1

Thr

Ser

Ser

Trp

65

Asp

Thr

Arg

Arg

Cys

Lys

Asp

Asn

Gln

Cys

Leu

Pro
130

Arg

Cys

Thr

Trp

Val

Arg

Cys

115

Gly

Gln

Leu

20

Ser

Val

Val

Glu

Pro

100

Ala

Thr

Val

Arg

Pro

Cys

Pro

Thr

85

Gly

Pro

Glu

Ala

Glu

Gly

Asp

Glu

70

Gln

Trp

Leu

Thr

Phe

Tyr

Gln

Ser

55

Cys

Ala

Tyr

Arg

Ser
135
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Ser Lys Leu Thr Val Asp Lys Ser Arg

300

Ser Cys Ser Val Met His Glu Ala Leu

315

Ser Leu Ser Leu Ser Pro Gly Lys

330

a fusion protein

Thr

Tyr

His

40

Cys

Leu

Cys

Cys

Lys

120

Asp

Pro

Asp

25

Ala

Glu

Ser

Thr

Ala

105

Cys

Val

Tyr

10

Gln

Lys

Asp

Cys

Arg

90

Leu

Arg

Val

Ala

Thr

Val

Ser

Gly

75

Glu

Ser

Pro

Cys

Pro

Ala

Phe

Thr

60

Ser

Gln

Lys

Gly

Lys
140

Glu

Gln

Cys

45

Tyr

Arg

Asn

Gln

Phe

125

Pro

Pro

Met

30

Thr

Thr

Cys

Arg

Glu

110

Gly

Cys

335

Gly

15

Cys

Lys

Gln

Ser

Ile

95

Gly

Val

Ala

320

Ser

Cys

Thr

Leu

Ser

80

Cys

Cys

Ala

Pro
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Gly Thr Phe Ser Asn Thr Thr Ser

145

150

Gln Ile Cys Asn Val Val Ala TIle

vVal Cys

165

Thr Ser Thr Ser Pro Thr
180

His Leu Pro Gln Pro Val Ser Thr

195 200

Pro Glu Pro Ser Thr Ala Pro Ser

210

Pro Ser
225

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Glu Pro

1

Pro Glu

Lys Asp

Val Asp
50

Asp Gly
65

Tyr Asn

215

Pro Pro Ala Glu Gly Ser
230

42

232

PRT

Artificial Sequence

antibody constant region
42

Lys Ser Cys Asp Lys Thr

Leu Leu Gly Gly Pro Ser
20

Thr Leu Met Ile Ser Arg
35 40

Val Ser His Glu Asp Pro
55

Val Gln Val His Asn Ala
70

Ser Thr Tyr Arg Val Val
85

Ser

Pro

Arg

185

Arg

Thr

Thr

Thr

Gly

170

Ser

Ser

Ser

Gly

Asp

155

Asn

Met

Gln

Phe

Asp
235

of a fusion

His

Val

25

Thr

Gln

Lys

Ser

Thr

10

Phe

Pro

vVal

Thr

Val
90

Cys

Leu

Glu

Lys

Lys

75

Leu

Ile

Ala

Ala

His

Leu
220

Cys

Ser

Pro

Thr

205

Leu

protein

Pro

Phe

Val

Phe

60

Pro

Thr

Pro

Pro

Thr
45

Asn

Arg

Val

Arg

Met

Gly

190

Gln

Pro

Cys

Pro

30

Cys

Trp

Glu

Leu

Pro

Asp

175

Ala

Pro

Met

Pro

15

Lys

Val

Tyr

Gln

His
95

His

160

Ala

Val

Thr

Gly

Ala

Pro

Val

Val

Gln

80

Gln



Asn

Leu

Arg

Lys

145

Asp

Lys

Ser

Ser

Ser
225

Trp Leu Asp Gly Lys

Pro

Glu

130

Asn

Ile

Thr

Lys

Cys

210

Leu

<210>
<211>
<212>

<213>

<220>
<223>

<400>

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro

1

<210>
<211>
<212>

<213>

Ala
115

Pro

Gln

Ala

Thr

Leu

195

Ser

Ser

43
15
PRT

43

44
12
PRT

100

Pro

Gln

Val

Val

Pro

180

Thr

Val

Leu

Ile

Val

Ser

Glu

165

Pro

Val

Met

Ser

hinge region

5

Glu

Tyr

Leu

150

Trp

Val

Asp

His

Pro
230

Glu

Lys

Thr

135

Thr

Glu

Leu

Lys

Glu

215

Gly
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Artificial Sequence
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Tyr

Thr

120

Leu

Cys

Ser

Asp

Ser

200

Ala

Lys

Lys

105

Ile

Pro

Leu

Asn

Ser

185

Arg

Leu

Cys Lys

Ser Lys

Pro Ser

Val Lys

155

Gly Gln

170

Asp Gly

Trp Gln

His Asn

10

Val

Ala

Arg

140

Gly

Pro

Ser

Gln

His
220

Ser

Lys

125

Glu

Phe

Glu

Phe

Gly

205

Tyr

Asn Lys
110

Gly Gln

Glu Met

Tyr Pro

Asn Asn

175

Phe Leu
190

Asn Val

Thr Gln

15

Ala

Pro

Thr

Ser

160

Tyr

Tyr

Phe

Lys
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<220>
<223> hinge region

<400> 44

Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro

1 5 10
<210> 45

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> ASTGS linker

<400> 45

Ala Ser Thr Gly Ser

1 5
<210> 46

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> (G3S)2 linker

<400> 46

Gly Gly Gly Ser Gly Gly Gly Ser
1 5



CLAIMS

1. An isolated fusion protein comprising at least one human serpin polypeptide comprising a
human alpha-1 antitrypsin (AAT) polypeptide comprising the amino acid sequence of SEQ ID
NO:1 operably linked an immunoglobulin Fc polypeptide comprising the amino acid sequence of

SEQ ID NO: 6.

2. An isolated fusion protein comprising at least one human alpha-1 antitrypsin (AAT)
polypeptide comprising the amino acid sequence of SEQ ID NO: 32 or SEQ ID NO: 33 operably
linked to an immunoglobulin Fc polypeptide comprising the amino acid sequence of SEQ ID

NO: 6.

3. The isolated fusion protein of claim 1, wherein AAT polypeptide comprises the amino

acid sequence of SEQ ID NO: 2.

4. The isolated fusion protein of claim 1, wherein the serpin polypeptide and the
immunoglobulin Fc polypeptide are operably linked via a hinge region, a linker region, or both a

hinge region and linker region.
5. The isolated fusion protein of claim 2, wherein the AAT polypeptide and the
immunoglobulin Fc polypeptide are operably linked via a hinge region, a linker region, or both a

hinge region and linker region.

6. The isolated fusion protein of claim 4, wherein the hinge region, the linker region or both

the hinge region and the linker region comprise a peptide sequence.

7. The isolated fusion protein of claim 5, wherein the hinge region, the linker region or both

the hinge region and the linker region comprise a peptide sequence.

8. The isolated fusion protein of claim 6, wherein the peptide sequence comprises the amino
acid sequence of SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID NO: 45, or SEQ ID NO: 46.
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9. The isolated fusion protein of claim 7, wherein the peptide sequence comprises the amino

acid sequence of SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID NO: 45, or SEQ ID NO: 46.

10.  The isolated fusion protein of claim 1, wherein the fusion protein further comprises a
WAP domain-containing polypeptide comprising an amino acid sequence selected from the

group consisting of SEQ ID NOs: 9-13.

11.  The isolated fusion protein of claim 2, wherein the fusion protein further comprises a

SLPI polypeptide comprising the amino acid sequence of SEQ ID NO: 9 or SEQ ID NO:10.

12.  The isolated fusion protein of claim 1, wherein the immunoglobulin Fc polypeptide is

modified to enhance FcRn binding.

13.  The isolated fusion protein of claim 1, wherein the immunoglobulin Fc polypeptide
comprises at least one mutation at a position selected from the group consisting of: Met252,

Ser254, Thr256, Met428, and Asnd34.

14.  The isolated fusion protein of claim 1, wherein the immunoglobulin Fc polypeptide
comprises at least one of the following mutations: Met252Tyr, Ser254Thr, Thr256Glu,
Met428Leu or Asn434Ser.

15.  The isolated fusion protein of claim 10, wherein the immunoglobulin Fc polypeptide is

modified to enhance FcRn binding.

16.  The isolated fusion protein of claim 10, wherein the immunoglobulin Fc polypeptide
comprises at least one mutation at a position selected from the group consisting of: Met252,

Ser254, Thr256, Met428, and Asn434.
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17.  The isolated fusion protein of claim 10, wherein the immunoglobulin Fc polypeptide
comprises at least one of the following mutations: Met252Tyr, Ser254Thr, Thr256Glu,
Met428Leu or Asn434Ser.

18.  Use of the fusion protein of claim 1 or claim 2 in the manufacture of a medicament for
treating or alleviating a symptom of a disease or disorder associated with aberrant serine protease

expression or activitly in a subject in need thereof.

19.  Use of the fusion protein of claim 1 or claim 2 in the manufacture of a medicament for
treating or alleviating inflammation or a symptom of an inflammatory disease or disorder while

reducing the risk of infection, in a subject in need thereof.

20.  Use of the fusion protein of claim 1 or claim 2 in the manufacture of a medicament for

reducing the risk of infection in a subject in need thereof.

21.  The use of the fusion protein of any one of claims 18-20, wherein the subject is a human.

22.  The use of the fusion protein of claim 19, wherein the inflammatory disease or disorder is
selected from the following: emphysema, chronic obstructive pulmonary disease (COPD), acute
respiratory distress syndrome (ARDS), allergic asthma, cystic fibrosis, cancers of the lung,
ischemia-reperfusion injury, ischemia/reperfusion injury following cardiac transplantation,
myocardial infarction, rheumatoid arthritis, septic arthritis, psoriatic arthritis, ankylosing
spondylitis, Crohn's disease, psoriasis, type I and/or type II diabetes, pneumonia, sepsis, graft
versus host disease (GVHD), wound healing, Systemic lupus erythematosus, and Multiple

sclerosis.

23.  The use of the fusion protein of claim 20, wherein the infection is selected from bacterial

infections, fungal infections, or viral infections.
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