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Figure 1 Phage Vector 
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Figure. 4 Framework Sequences of High Affinity Candidates* 
VK Positions 1 3 4 • 49 60 85 VH Positions 12 27 43' • 48 67 69 

Mouse' D k L K 3 D Mouse M Y H V A F 
Human E V M Y A V Human K G Q M V- i 

1 (clone ID} D L M K S V M Y H M A F 
2 D V L K A V K Y G M V F 
4 D L L Y S V M Y G M V F 
8 D V M Y s V Ml Y * G V A F 
13 E V L K A D K Y G M A F 
15 D I M Y A V M Y Q V V F 
16 D I M Y A V M • Y Q M V F 
18 E L U K S D • M Y G M V P 
21 D V L Y A V M Y H V V F 
23 E L L K A D M Y G M V F 
25 • D V M Y A V M Y Q • V A F 
27 E 'L M Y S D M Y ' Q V V F 
30 e V L Y A D K Y G V V F 
31 £ V L Y A V M Y H V A F 
33 E V L Y S V K Y G M V F 
35 E V M Y A D K Y H U V F 
38 E V M K A D K Y Q M V F 
43 E V L Y S V N! Y H M V I 
44 E V L Y A D M Y H V V i 
45 E V M K A V M Y •Q M V F 
,46 E V L K S V M Y H V V F 
48 E V M Y A D M Y H V V F 
4S ' E V M Y A V M Y Q M V p 
~n .y'J D L L Y A D M Y H V A F 

• 52 E L L Y A D K Y Q V V r 
53 D V L Y S V M Y H M V F 
56 D L M Y S. V M Y H U A F 
56 D V M K s V M Y H M V F 
61 D V M K s V . M Y H M V F 
83 D V L K $• V K Y G V V F 
64 E V M K s D M Y Q V V F 
68 D V L Y s V M Y Q V V F 
70 D V L Y A D K Y G M A F 
72 D V L Y A V M Y H M V F 
75 E L L K S V K Y Q M A r 
76 O V M Y S V MS Y G M V F 
78 O V M Y s V M Y Q M V F 
81 E V I K s D M Y Q M A F 
S3 E V L K A D M Y H V V F 
86 E L M K A V M Y Q M V F 
88 • E L M Y A V M Y H V V F 
90 D V M Y A D K Y H V V F 
93 E L M K A V M Y G • V A F 

103 0 V L Y A V M- Y G V A I 
109 D L L K S V • M Y H M A F 
114 D L L Y A V M Y G V V F 
124 E V L Y S D K Y G V V F 
128 D V is4 Y ;1 A- V M Y Q- V V F 
135 D V L K S V M Y Q M V r 
136 E V M V A V M Y K M V F 
152 sr V I ' Y S V M Y H V V F 
153 • 5 L I Y s V K Y Q M V F 
157 D L M- Y s D K Y Q M V F 

1136-2C E V M Y s D K Y G M V F 
*p=paaB.t sequence; T-humaa template sequence- amino acids listed in bold are murine residues 
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Figure 5 ELISA TITRATION CURVE 
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Figure 6 Iniubition Assay 
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Figure 7: List of High. Affinity Candidates from 
Library 
Clor« CDR-L1 : CDR-I CDR-L3 CDR-H1 CDR-H2 CDR-H3 
•136 i RASRS1G YASE® QQSASW MYWLB EISPGTFTTNYNEKF] FSHFSGSNYDY 
L3~9! wt wt QQSWSVi wt wt wt 
CL-2! wt wt 1 QQSWS"V WYWLS wt wt 
R5-E{ wt wt | QQSWS% YYWLE wt wt 
R87-3 wt wt j QQSWS"? wt • EIEPGTFTTNYNBKF wt 
CL-2 .wt |wt i QQSWSlwt E3BPGTFTTNYMEKF wt 
R2-C wt 1 •wt QQSWSVi WYWLE EIEPGTFTTNYNBKF wt 
CL-2j wt i wt QQSWSVv WYWXS EmPGTFTTNYNEKP wt 
CL-21 wt • | wt QQSWSVv YYWLE E1EPGTFTTNYNEKF wt 
CL-2; wt I wt 1 QQSWSTft YYWIfl EIBPGTFTTNYNEKF wt 
CL-3| wt j wt QQSWS^ wt EISP1TFTTNYNEKF3 wt 
R47-J wt j wt • OQSWS\M wt EISPBTFTTNYNEKF3 wt 
CL-3! wt | wt ! QQSWS^ YYWUS EISPITFTTNYHEKF] wt 
R3-AI wt 1 wt QQSWS^ YYWLE EISPDTFTTNYNEKF1 wt 
CL-3j wt j wt OOSWS^ WYWIJ^ EISPSlFTTNYNEKEi wt, 
CL-3! wt i wt QQSWST* WYWLE EISPDTFTTNYNEKEI wt 
R5-E3 wt ! vrt QQSWSW wt EISPGTFETNYNEKF] wt 
CL-41 wt 1 wt QQSWSW WYWLB EISP GTFETNYNEKH wt 
R5-D! wt- wt QOSWS^ YYWLE EISPGTFETNYNEKF. wt 
CL-5 wt wt QQSWSW wt EIEPGTFETNYNEKF wt 
CL-5 wt 1 wt QQSWSTft wt BIDPGTFETNYNEKF wt 
CL-5 wt wt QQSWSV* WYWLE EIEPGTFETNYNEKF wt 
CL-5'i wt wt QQSWSVv WYWLE EIDPGTFETNYNEKF wt 
R5-H wt wt • QQSWS1 YYWLE EIEPGTFETNYNEKF wt 
K5-N wt 1 wt QQSWS'Vv YYWLE EIDPGTFETNYNEKF wt 
Changes from parent amino acid sequence are listed in BOLD, 
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FIGURE 8A 
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FIGURE 8B 
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Figure 10 A Polypeptide sequence of Mab 136 

LIGHT CHAIN 

SIGNAL PEPTIDE ' 

MEWSGVFMFLLSVTAGVHS (SEQ ID NO 55) 

YAKIABLE REGION Vk 

EIVMTQSPAT LSVSPGERAT LSCKASQSIG TNIHWYQQKP GQAPRLLIYY 
ASBSISGIPA RPSGSGSGTS FTLTISSLQS EDFAVYYCQQ SDSWPTTPGG 
C-TKVEIK (SBQ ID HO 57) 

CONSTANT REGION Ck 

TVXAPSVFIP PPSDEQIiKSG TASWCLLKE? FYPREAKVQW KVDNALQSGN' 
SQESVTEQDS KDSTYSLSST LTLSKADYEK HKVYACEVTH QGLSSPVTKS 
FNRGEC (SEQ ID NO 58) 

HEAVY CHAIN (TgGD 

SIGNAL PEPTIDE 

MBW3GWMFLLS VTAGVHS (SEQ ID NO 55) 

VARIABLE REGION VH 

QVQLVQSGAB VMKPGSSVKV SCKASGYTFS MYWLEWVRQA PGBGLEWMGE 
ISPGTFTTKY HEKFKRKVTF TADTSTSTAY MELSSLRSED TAVYYCARFS 
KFSGSKYDYP DYWGQGTLVT VS8 (SEQ ID NO 59) 

CONSTANT REGION CHl-3(tgGl) (SEQ ID NO 60) 

ASTKGPSVFP LAPSSKBTSG GTAALGCLVK DYFPSPVTVS WNSGALTSGV 
BTFPAVLQSS GIiYSLSSWT VPSSSLGTQT YIOSTVNHKPS NTKVDKKVBP 
KSCDKTHTCP PCPAPELLGG PSWLPPPKP KDTLMISRTP EVTCVWDVS 
HSDPEVKFNTf YVDGVEVHM& KTKPREEQYtf STYRWSVLT VLHQDWLNGK 
1YKCK.VSKFKA LPAPIEKTIS KAKGQPREPQ VTTLPPSRBE LTKNQVS1TC 
LVKGFYPSDI AVEWESHGQP SNNYKTTPPV LDSDGSFFLY SKLTVDKSRP? 
QQGNVFS CSV MHEAliHHHYT QKSLSLSPGK 
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Figure 10B Polypeptide Sequence of MAb CL-2C 

LIGHT CHAIN 

SIGNAL- PEPTIDE 

MEWSGVFMFLLSVTAGVHS (SBQ ID NO 56) 

VARIABLE REGION Vk 

EIVMTQSPAT LSVSPGERAT LSCRASQSIG TNIHWYQQKP GQAPRLLIYY 
ASESISGIPA RFSGSGSGTE FTLTISSLQS EDFAVYYCQQ 8WSWPTTFGG 
GTKV3IR (SEQ ID WO 61} 

CONSTANT REGION Ck 

TVAAPSVFIF PPSD3QLKSG TASWCLLHN FYPREAKVQW KVDNALQSGN 
SQESVTBQDS KDSTYSLSST LTLSKADYEK HKVYACEVTH QGLSSPVTKS 
FMRGEC , (SEQ ID NO 58) 

HEAVY CHAIN (l<rGl\ 

SIGNAL PEPTIDE 

MEWSGVFMFLLSVTAGVHS (SEQ ID HO 56) 

VARIABLE REGION VH (2C) 

QVQLVQSGAB VMKPGSSVKV SCKASGYTFS WYWLEWVRQA PGHGLEWMGB 
IDPGTFTTNY NSKKKARVTF TADTSTSTAY MELSSLRSED TAVYYCARFS 
HFSGSKYDYF DYWGQGTLVT VSS (SBQ ID HO 62) 

CONSTANT REGION CHl-3(IgGI) (SEQ ID HO 60) 

ASTKGPSVFP LAPSSKSTSG GTA&LGCLVK DYFPEPVTVS WNSGALTSGV 
ETFPAVXiQSS GLYSLSSWT VPSSSLGTQT YICNVKHKPS NTKVDKKVEP 
ICSCDKTHTCP PCPAPSLLGG PSVFLFPPKP KDTLMISRTP EVTCVWDVS 
ESDPEVKFNW YVDGVEVHNA KTKPREEQYN STYRWSVLT VLHQDWLNGK 
EYKCKVSNKA LPAPIEKTIS KAKGQPRBPQ VYTLPPSRDE LTKNQVSLTC 
LVKGFYPSDX AVEWSSNGQP ENNYKTTPPV LDSDGSFFLY SKLTVDKSRW 
QQGNVFSCSV MHEALHMHYT QKSLSLS PGR 
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Figure IOC Polypeptide Sequence of MAb CL-5I 

LIGHT CHAIN 

SIGNAL PEPTIDE 

MEWSGVFMFLL'SVTAGVBS (SEQ ID NO 56) ' 

VARIABLE REGION Vk 

ErVMTQSPAT LSVSPGERAT LSCRASQSIG TNIHWYQQKP GQAPRLLIYY 
ASESISGIPA RFSGSGSGTE FTLTISSLQS EDFAVYYCQQ SWSWPTTFGG 
GTKVEIK (SBQ ID HO S3) 

CONSTANT REGION Ck (SSQ ID NO 58) 

TVAAPSVFIF PPSDBQLKSG TASWCLLNN FYPREAKVQW KVDNALQSGH 
SQSSVTBQDS KDSTYSLSST LTLSKADYEK HKVYACEVTE QGLSSPVTKS 
FNRGEC 

HEAVY CHAIN flgGl) 

SIGNAL PEPTIDE 

MEWSGVFMFLLSVTAGVHS (SBQ ID NO 56) 

VALUABLE REGION VH (51) 
QVQLVQSGAB VMKPGSSVKV SCKASGYTFS MYWLEW/RQA PGHGLEWMGE 
IDPGTPSTNY NEKFKAP.VTF TADTSTSTAY MELSSLRSED TAVYYCARFS 
HFSGSNYDYF DYWGQGTLVT VSS (SBQ ID NO 64) 

CONSTANT REGION CBl-3(IgGl) (SEQ ID HO SO) 

ASTKGPSVFP LAPSSK8TSG GTAALGCLVK DYFPBPVTVS WNSGALTSGV 
HTFPAVLQSS GLYSLSSWT VPSSSLGTQT YICNVNHKPS KTKVDKKVEP 
KSCDKTHTCP PCPAPBLLGG PSVFLFPPKP KDTLMISRTP KVTCVWDVS 
HBDPEVKFNW YVDGVBVHNA KTKPREEQYN STYRWSVLT VLHQDWLNGK, 
EYKCKVSNKA LPAPIEKTIS . KAKGQFKSPQ VTTLPPSRDE LTKNQVSLTC 
LVKGFYPSDX AVEWESWGQP EJMYK.TTPPV LDSDGSFFLY SKLTVDKSRK 
QQGNVFSCSV MHSALHHHYT QKSLSLSPGK 
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Figure J OD Polypeptide Sequence ofMAfc CL-5A 

LIGHT CHAIN 

SIGNAL PEPTIDE 

MWfBGVPMPLliSVTACJVHS (SSQ ID NO 56) 

YAMABLE REGION Vk 

EIVtfTQSPAT LSVSPGER&I LSCRA3QSIG TMTHWYQQICP GQAERLLIYY 
ASESISGIPA RPSSSG'SGfTE FTLTISSLQS EDFAVYYCQQ; SWSWPTTF33 
GTJCVBIK (SEQ ID HO 55) 

CONSTANT REGION Ck (SSQ ID MO SB) 

TVAAPSVTIF PPSDBQLKSG TMWCLLHK FYPREAKVQW JCTONALQSSM 
SQESVTBQDS KDSTYSLSST LTLSKADYEK HKVYACBVTH QGLSSFVTKg 
'mmmc 

HEAVY CHAIN ffgGl1) 

SIGNAL PEPTIDE 

MBWSGWMPLLSVTMVaB (SBQ ID NO 5S) 

VASIABL1EEGION VH (SA.) 

QVQLVQSGAB VB5K3?GSSVKV SCKASGYTFS WYMJEWVRQA PGBGLEWMGE 
IEPGTFETNY HBKFIMVTF TADTSTSTAY MELSSLRSED TAVYYCAKFS 
EPSGSE7YDYF DYWSQGTLVT VSS (SBQ ID NO 6 6) 

CONSTANT EEGION CHl-3(EgGl) (SBQ ID KO 60) 

ASTKGPSVFP LAPSSKSTSQ GTAAU3CLVK DYFMPVTVB WSGALTSGV 
HTFPAVLQSS GLYSLSSWT VPSSSLGTQT YICHVKHKPS HTKVDKKVEP 
KSCDKTHTCP PCPAPELLOG PSVFLFPPKP OTTLMXSKTP EVTCWVDVS 
HBDPEVCTWJ YVB3VSVHKA ETKPPJSEKQYN ST^WSVLT VLHQDWLWGK 
EYKCKVSNKA LPAPIEKTIS KAKGQPRSPQ VYTLPPSRDE LTKNQVSLTC 
LVKGFYPSDI AVBWE3MOQP BSHMYKTTPFV LDSDGSFFLY SKLTVDKSKW 
QQONVFSCSV MHSALHKHXT QKSLSLSPGK 
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Figure 10E Polypeptide Sequence of MAb CL-2B 

LIGHT CHAIN 

SIGNAL PEPTIDE 

MEWSGVFMFLLSVTAGVHS (SBQ 10 NO 56) 

YAMABLE REGION Yfc. 

EIVMTQSPAT LSVSPGSRAT LSCRASQSIG-TMIHWYQQKP GQAPRLLIYY 
A5ESXSGIPA RFSGSGSGTE FTLTISSLQS EDFAVfYCQQ SWSWPTTPGG 
GTKVEIK (SEQ ID MO 67) 

CONSTANT REGION Ck (SBQ ID HO 58) 

TVAAPSVFIP PPSDEQLKSG TASWCIiLNN FYPREAKVQW KVDHALQSGN 
SQESVTEQDS KDSTYSLSST LTLSKADYEK HKVYACEVTH QGLSSPVTKS 
FHRGEC 

HEAVY CHAIN OfcGJD 

SIGNAL PEPTIDE 

MEWSGVFMFLLSVTAGVHS (SBQ ID HO 56) 

VARIABLE REGION VII (2B) 

QVQLVQSGAE VMKPGSSVKV SCKASGYTFS TYWLSWVRQA PGHGLEWMGB 
IDPGTFTTHY NSKFKARVTF TADTSTSTAY MELSSLRSED TAVYYGARFS 
KFSG5NYDYF DYWGQGTLVT VSS (SEQ ID MO 68) 

CONSTANT REGION CHl-3(EgGl> (SBQ ID HO 60) 

ASTKGPSVFP LAPSSKSTSG G7AALGCLVR DYFPEPVTVS WNSGALTSGV 
HTFPAVLQSS GLYSLSSWT VPSSSLGTQT YICNVNHKP3 NTKVDKKVEP 
ESCDKTHTCP PCPAPELLGG PSVFLFPPICP KDTLMISRTP EVTCVWDVS 
HEDPEVKFNW YVDGVBVHNA KTKPREEQYN STYRWSVLT VLHQDWLNGK • 
EYKCKVSNKA LPAPIEKTIS KAKGQPRSPQ VYTLPPSRDS LTKUQV2LTC 
LVKGFYPSBI AVEWBSNGQP HNJTYICTTPPV LDSDGSFFLY SKLTVDKSRW 
QQGNVFSCSV MHEALKNHYT QKSLSLSPGK 
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Figure 10F Polypeptide Sequence of MAb CL-1136-2C 

LIGHT CHAIN 

SIGNAL PEPTIDE 

MEWSGVFMFLiLS VTAGVHS (SEQ ID NO 56) 

VARIABLE REGION Vic 

EIVMTQSPAT LSVSPGERAT LSCRASQSIG TNIHWYQQKP GQAPRLLIYY 
ASESISGIPA RFSGSGSGTE FTLTISSLQS EDFAVTYCQQ SWSWPTTPGG 
GTKVEIK (SEQ ID'NO 69) 

CONSTANT REGION Ck (SEQ ID WO 58) 

TVAAPSVFIP PPSDEQLKSG TASWCLLNN FYPREAKVQW KVDNALQSGN 
SQESVTBQDS KDSTYSLSST LTLSKADYEK HKVYACEVTH QGLSSPVTKS 
FNRGEC 

H1A"S?Y CHAIN ficGD 

SIGNAL PEPTIDE 

MSWSGVFMFLLSVTAGVBS ' (SBQ ID NO 56} 

VARIABLE REGION (VH) 

QVQLVQSGAE VKKPGSSVKV SCKASGYTFS WYWLEWVRQA PGQGLBWMG1 
ISPGTFTTKY WEKFKARVTF TADTSTSTAY MELSSLRSED TAVYYCARFS 
BFSGSNYDYF DYWGQGTLVT VSS (SBQ ID NO 70) 

CONSTANT REGION CHl-3(IgGl) (SEQ ID MO SO) 

ASTKGPSVFP LAPSSKSTSG GTAALGCLVX DYFPEPVTVS "WNSGALTSGV 
HTFPAVLQSS GLYSLSSWT VPSSSLGTQT YICNVNHKPS NTKVDKKVSP 
KSCDKTHTCP PCPAPELLGG PSVFLFPPKP KDTLM1SK.TP BVTCWVDVS 
HEDPEVKFNW YVDGVEVHNA KTKPREEQYN STYRWSVLT VLHQDWLNGK 
EYKCKVSNKA LPAPIEKTIS KAKGQPREPQ VYTLPPSRDE LTKHQVSLTC 
LVKGFYPSDI AVEWBSNGQP BN1TOCTTPPV LDSDGSFFLY SKLTVDKSE.W 
QQGNVFSCSV MHEALHNHYT QKSLSLSPGK 
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FiGURE 13 : ALANINE SCAN OF EPITOPE A 

10 11 11 13 14 15 16 17 18 19 20 

Position of peptide j 
in membrane 1 

Peptide sequence Residue substitution Anti-lgE Ab 
Binding signal 

Ai 1 NPRGVSAYLSRP WT -H-
A2 I aPRGVSAYLSRP 1N->A 
Ai NaRGVSAYLSRP 2P->A ++ 
A4 | NPaGVSAYLSRP 3R~>A -
A5 ! NPRaVSAYLSRP 4G->A ! +-H-
A6 NPRGaSAYLSRP • 5V->A ( -
Al NPRGVaAYLSRP Sb'-T'A \ 4~T 
AS NPRGVSAYLSRP WT | ++ 
A9 NPRGVSAaLSRP 8Y->A ! -
A10 NPRGVSAYaSRP 9L->A 4-
All NPRGVSAYLaRP 10S~>A 1 ++ » 
A12 NPRGVSAYLSaP 11R->A 1 " 
A13 NPRGVSAYLSRa 12P->A T-hf 

A14 NaeGaSAYLSRP 2P-> A,JR->£1.DV ->A -
A15 NPaGVSAYLSRP 3R->E . 
A16 MPRGVSAYL5RP WT +T 

Al? HgGpSvfLfRP IgGl -
A18 1PRGVSAYLSRP -4—T—+-

A19 N1RGV5AYLSRP 2P->L • 4-4-
A20 NPgGVSAYLSRP 3R~>G 1 -
B1 NPRGpSAYLSRP 5V~>P j -n 

B2 NPRGVSvYLSRP /A"^*V ++ 
B3 NPRGVSAfLSRP S'Y->F -f 
34 NPRGVSAYLfRP 10S~>F i ++ ' 
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FIGURE 14 ; ALANINE SCAN OF EPITOPE B 

1 2 3 4 5.6 7 8 9 10 1112 13 14 15 16 17 18 19 20 «gpissisi 
Position of Peptide 
in membrane 

'Peptide Sequence j Residue Substitution Anti-lgE Ab 
Binding.SigJDta.1 

E5 HPHLPRALMRST 1 WT 44+ 
B6 aPHLPR&LMRST I 1H~>A 444 
B7 BaHLPRALMRST | 2P->A +++ 
BE HPaLPRALMRST j 3H-^A 1 | 1 1 j ' [ 1 

B9 HPHaPRALMRST | 4L^A -H-
BIO HPHLaRALMRST ! 5P->A _l_ 
Bll HPHLPaALMRST I 6R->A -
BI2 HPHLPRALMRST {WT 4-hf 
B13 HPHLPRAaMRST . i 8L->A 4> 

BI4 HPHLPRAL.aH.ST 9M->A 4~rf 
BIS HPHLPRALMaST 10R->A -r 

B16 EPKLPRALMRaT ,11S->A -H-f 
B17 •HPHLPRALMRSa jl2T->A -H-f 
B18 HPBXiPEALMEST j WT 44+ 
B19 KkaLPapiekti ] IgGl -
B20 HkHLPRALMRST j 2P->K 44+ 
CI HPHLPRpLMRST j 7A-»P -
C2 HPHLPRAiMRST j 8L->I 444 
C.3 HPHLPRALeRST i 9M->E + 
C4 HPHLPRALMkST j 10B.->K ++ 
C5 HPHLPRALMRtT 11S~>T . +44 
C6 HPHL PRALMRS i 12T-»I +++ 
C7 HPaLaeALMRST 3H->A, SP~>A, 6R->E -
OS HPHLP eALMRST 6R->B 
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