Supplementary Figure 1

Round 1

R1.1 GELGWRCFQMS----SCCRVADYPSSDPGY -
R1.2 GELGWRVDLYP----CYTFHSRVVSSDPGY -
R1.3 GELGWRRNFRFV--1SLGCRGRLLRSRV--—
R1.4 GELGWRLSSM---ggGFWCAMN-RSSDPGY -
R1.5 GELGWRSPYI---gnTWVSPI*-CSSDPGY-
R1.6 GELGWRVRVGAL---CQONFALRG-SSDPGY -
R1.7 GELGWSCELIVH----RSARALVCSSDPGY-
R1.8 GELGWSMLRAIF-—---- GARSVVNSSDPGY -
R1.9 GELGWSYES-RL---YYNGLSQFYSSDPGY-
R1.10 GELGWSQGRSLLgg—----SPSLLPSSDPGY-
R1.11 GELGWRLWHATLggtAAVC----CSSDPGY-
R1.12 GELGWSMFEE-W---GTVGVPGRPPPIPGT-
R1.13 GELGWSTGLLR----AKHRCT*AISSDPGY-
R1.14 GELGWRARQY----nGIFHPVR-SSSDPGY-
R1.15 GELGWRSPYI---gnTWVSPI*-CSSDPGY-
R1.16 GELGWSQGRSLLgg—-—---SPSLLPSSDPGY -
R1.17 GELGWRSSEW---a*WFRLPGS-RSSDPGY -
R1.18 GELGWRTGEDK----DMDLRPNLGSSDPGY -
R1.19 GELPAAAPGEVQ—-——--—— LVQSGAEVKKPERTL
R1.20 GELGWSVFEVSW---GDLR-AGLAPPIPGT-
R1.21 GELPAAAPGEVQ—-—-—--—— LVQSGAEVKKPERTL
R1.22 GELGWS-FLA*L---RSLG-PFGAPPIPGTp
R1.23 GELGWSIITNR----IARRCSDLGSSDPGY-
R1.24 GELGWRYPL*W----GLMSFAWVISSDPGY-
R1.25 GELGWRYPL*W----GLMSFAWVISSDPGY-
R1.26 GELGWSARPGV----SMRIEAHGGSSDPGY -
R1.27 GELGWRF----LggtALVGPARRSSSDPGY -
R1.28 GELGWRRFFCLGpl----GFTKVDSSDPGY -
R1.29 GELGWSFYR-QL---ALWGTTGADSSDPGY -
R1.30 GELGWSGYA-QT---WSVYAAFGYSSDPGY -
R1.31 GELGWSIVLWG----LFTNRSDEISSDPGY -
R1.32 GELGWREMRR---piVFTYTSR-ISSDPGY-
R1.33 GELGWRIGDGL----FVSMHTTIGSSDPGY -
R1.34 GELGWSARPGV----SMRIEAHGGSSDPGY -
R1.35 GELGWSVADGSA----RCAFPIIFLRSRVP-
R1.36 GELGWS-FLA*L---RSLG-PFGAPPIPGTp
R1.37 GELGWSHFAWRT---ILWGTTH-HSSDPGY-
R1.38 GELGWRFGQPSF---=*EGNAHVEFSSDPGY -
R1.39 GELGWRIGDGL----FVSMHTTIGSSDPGY-
R1.40 GELGWRRFFCLGpl----GFTKVDSSDPGY -
R1.41 GELGWRSPAC---1dLGLVPWR-ISSDPGY-
R1.42 GELGWSFYI-CL---VVMGCAVSYSSDPGY-
R1.43 GELGWR*FRGT----FESRWTTGGSSDPGY -
R1.44 GELGWSHGG-*E---ISRFHAVRASSDPGY-
R1.45 GELGWSVAALTA---VDSGTPISELKLLK--

26
26
26
26
26
26
26
25
26
26
26
26
26
25
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26

Round 2

R2.1 GELGWSARPGVSMRIEAHGGSSDPGY
R2.2 GELGWRVDLYPCYTFHSRVVSSDPGY
R2.3 GELGWRVDLYPCYTFHSRVVSSDPGY
R2.4 GELGWSCELIVHRSARALVCSSDPGY
R2.5 GELGWRSPACLDLGLVPWRISSDPGY
R2.6 GELGWRSPACLDLGLVPWRISSDPGY
R2.7 GELGWSHFAWRTILWGTTHHSSDPGY
R2.8 GELGWRIGDGLEFVSMHTTIGSSDPGY
R2.9 GELGWRARQYNGI-FHPVRSSSDPGY
R2.10 GELGWREMRRPIVEFTYTSRISSDPGY
R2.11 GELGWSIITNRIARRCSDLGSSDPGY
R2.12 GELGWRARQYNGI-FHPVRSSSDPGY
R2.13 GELGWRSSEWA*WEFRLPGSRSSDPGY
R2.14 GELGWSTGLLRAKHRCT*AISSDPGY
R2.15 GELGWSHFAWRTILWGTTHHSSDPGY
R2.16 GELGWSHFAWRTILWGTTHHSSDPGY
R2.17 GELGWRSPACLDLGLVPWRISSDPGY
R2.18 GELGWRREFFCLGPLGFTKVDSSDPGY
R2.19 GELGWSARPGVSMRIEAHGGSSDPGY
R2.20 GELGWRSSEWA*WFRLPGSRSSDPGY
R2.21 GELGWRSPACLDLGLVPWRISSDPGY
R2.22 GELGWSGYAQTWSVYAAFGYSSDPGY
R2.23 GELGWRRFFCLGPLGFTKVDSSDPGY
R2.24 GELGWSARPGVSMRIEAHGGSSDPGY
R2.25 GELGWSARPGVSMRIEAHGGSSDPGY
R2.26 GELGWSHGG*EISRFHAVRASSDPGY
R2.27 GELGWRSPACLDLGLVPWRISSDPGY
R2.28 GELGWSARPGVSMRIEAHGGSSDPGY
R2.29 GELGWSCELIVHRSARALVCSSDPGY
R2.30 GELGWSMFEEWGTVGVPGRPPPIPGT
R2.31 GELGWSARPGVSMRIEAHGGSSDPGY
R2.32 GELGWRRFFCLGPLGFTKVDSSDPGY
R2.33 GELGWSARPGVSMRIEAHGGSSDPGY
R2.34 GELGWRFGQPSEF*EGNAHVFSSDPGY
R2.35 GELGWSARPGVSMRIEAHGGSSDPGY
R2.36 GELGWSIITNRIARRCSDLGSSDPGY
R2.37 GELGWSARPGVSMRIEAHGGSSDPGY
R2.38 GELGWRARQYNGI-FHPVRSSSDPGY
R2.39 GELGWSARPGVSMRIEAHGGSSDPGY
R2.40 GELGWRVDLYPCYTFHSRVVSSDPGY
R2.41 GELGWSIITNRIARRCSDLGSSDPGY
R2.42 GELGWSHGG*EISRFHAVRASSDPGY
R2.43 GELPAAAPGEVQLVQSGAEVKKPERFE
R2 .44 GELGWSARPGVSMRIEAHGGSSDPGY
R2.45 GELGWRARQYNGI-FHPVRSSSDPGY
R2.46 GELGWRSPACLDLGLVPWRISSDPGY
R2.47 GELGWRSPACLDLGLVPWRISSDPGY
R2.48 GELGWSARPGVSMRIEAHGGSSDPGY
R2.49 GELGWSARPGVSMRIEAHGGSSDPGY

R2.50

GELGWSHGG*EISRFHAVRASSDPGY
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Supplementary Figure 2
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Supplementary Figure 3

E7ANLS (E)
MIDGPAGQAEPDRAHYNIVTFCCKCDSTLRLCVQSTHVDIRTLEDLLMGTLGIVCPICSQKPLEHHHHHH

E7 full length (Eg,)

MHGDTPTLHEYMLDLQPETTDLYCYEQLNDSSEEEDEIDGPAGQAEPDRAHYNIVTFCCKCDSTLRLCVQSTVDI
RTLEDLLMGTLGIVCPICSQKPLEHHHHHH

4xE7ANLS::FlaB (EF)

MIDGPAGQAEPDRAHYNIVTFCCKCDSTLRLCVQSTHVDIRTLEDLLMGTLGIVCPICSQKPEFIDGPAGQAEPDR
AHYNIVTFCCKCDSTLRLCVQSTHVDIRTLEDLLMGTLGIVCPICSQKPV/DIDGPAGQAEPDRAHYNIVTFCCKCDS
TLRLCVQSTHVDIRTLEDLLMGTLGIVCPICSQKPVDIDGPAGQAEPDRAHYNIVTFCCKCDSTLRLCVQSTHVDIR
TLEDLLMGTLGIVCPICSQKPKLMAVNVNTNVAAMTAQRYLNNANSAQQTSMERLSSGFKINSAKDDAAGLQISN
RLNVQSRGLDVAVRNANDGISIAQTAEGAMNETTNILQRMRDLSLQSANGSNSKSERVAIQEEVTALNDELNRIAE
TTSFGGNKLLNGTYGTKAMQIGADNGEAVMLSLKDMRSDNVMMGGVSYQAEEGKDKNWNVAAGDNDLTIALTD
SFGNEQEIEINAKAGDDIEELATYINGQTDLVKASVGEGGKLQIFAGNNKVQGEIAFSGSLAGELGLGEGKNVTVDT
IDVTTVQGAQESVAIVDAALKYVDSHRAELGAFQNRFNHAISNLDNINENVNASKSRIKDTDFAKETTQLTKTQILS
QASSSILAQAKQAPNSALSLLGLEHHHHHH

DCpep6-4xE7ANLS-FlaB (DEF)

MRFFCLGPLGFTKVDIDGPAGQAEPDRAHYNIVTFCCKCDSTLRLCVQSTHVDIRTLEDLLMGTLGIVCPICSQKP
IDGPAGQAEPDRAHYNIVTFCCKCDSTLRLCVQSTHVDIRTLEDLLMGTLGIVCPICSQKPVDIDGPAGQAEPDR
AHYNIVTFCCKCDSTLRLCVQSTHVDIRTLEDLLMGTLGIVCPICSQKPVDIDGPAGQAEPDRAHYNIVTFCCKCDS
TLRLCVQSTHVDIRTLEDLLMGTLGIVCPICSQKPKLMAVNVNTNVAAMTAQRYLNNANSAQQTSMERLSSGFKIN
SAKDDAAGLQISNRLNVQSRGLDVAVRNANDGISIAQTAEGAMNETTNILQRMRDLSLQSANGSNSKSERVAIQE
EVTALNDELNRIAETTSFGGNKLLNGTYGTKAMQIGADNGEAVMLSLKDMRSDNVMMGGVSYQAEEGKDKNWN
VAAGDNDLTIALTDSFGNEQEIEINAKAGDDIEELATYINGQTDLVKASVGEGGKLQIFAGNNKVQGEIAFSGSLAG
ELGLGEGKNVTVDTIDVTTVQGAQESVAIVDAALKYVDSHRAELGAFQNRFNHAISNLDNINENVNASKSRIKDTDF
AKETTQLTKTQILSQASSSILAQAKQAPNSALSLLGLEHHHHHH



Supplementary Figure 4
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Supplementary Figure 5
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Supplementary Figure 6
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Supplementary Figure 7
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