Computational Identification of the Antibody Recognition Regions

of Dengue NS1 proteins

Martina Jones', Fiona S. Legge?, Kebaneilwe Lebani', Stephen Mahler', Paul Young?®, Daniel

Watterson®, Herbert R. Treutlein**" and Jun Zeng>**

1. Australian Institute for Bioengineering and Nanotechnology, The
University of Queensland, St Lucia, QLD 4067, Australia

2. Computist Bio-Nanotech, 1 Dalmore Drive, Scoresby, VIC 3179, Australia

3. School of Chemistry and Molecular Biosciences, The University of
Queensland, St Lucia, QLD 4067, Australia

4, School of Medical Sciences, RMIT University, PO Box 71, Bundoora,
Victoria 3083, Australia

*Corresponding authors.

Herbert Treutlein: +61 412 367 935, email: Herbert. Treutlein @computistresearch.com, Jun Zeng: +61 4

13323321, Email: Jun.Zeng @ computistresearch.com,

Supplementary Materials


mailto:Jun.Zeng@computistresearch.com
mailto:Herbert.Treutlein@computistresearch.com

A)
DSGCvvswknkelKCGSGIFITDNVHtwteqykfqPESPSKLASAIQKAHEEGICGIRSVTRLEN Lmwk

gitpelnhilsENEVKLTIMTGDIKGImgagkrslrpgptelkyswkTWGKAKMLsteshnqtflI
DGPETAEcpntnrawnSLEVEDYGFGVFTTNIWLklrekgdvfCDSKLMSAaikdnravhADMGYW
IESALNDTWKMEKASFIEVKSCHWPKSHTLWSNGVLESEMIIPKSFAgpvsghnyrpgyytotAGP
WHLGKLEMDFDFCEGTTVVVTedcgnrgpsLRTTTASGKLITEWCCRSCT LpplryrgedGCWYGM
EIRPLKEKEENLVNSLVTA

B)
Summary of the binder peptides (as listed above) of DENV2 for the antibody 1H7.4 predicted from

sequence search only. The peptides can be considered as epitopes are highlighted in bold and

colored in magenta.

Peptides Regions Sequence Length Secondary Surface Epitopes
(mer)  Structure Accessibility

1H7.4-P1 5-13 vvswknkel 9 Turn Exposed*®

1H7.4-P2 27-35 twteqykfq 9 Loop exposed 1
1H7.4-P3 65-80 nlmwkgitpelnhils 16 Helix exposed

1H7.4-P4 | 97-116 mgqagkrslrpgptelkyswk 19 Loop exposed 2
1H7.4-P5 | 125-133 steshnqtfl 10 Loop exposed 3
1H7.4-P6 | 143-151 cpntnrawn 9 Loop exposed 4
1H7.4-P7 170-178 klrekqdvf 9 Loop exposed 5
1H7.4-P8  187-195 aikdnravh 9 2B stands buried

1H7.4-P9 = 249-264 gpvsghnyrpgyytqt 16 Loop dimer interface ®
1H7.4-P10 | 289-297 edcgnrgps 9 Loop exposed 6
1H7.4-P11 = 318-327 Ipplryrged 10 B stand buried

* pepide is exposed and close to membrane surface.

" peptide is located on the dimer interface.
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Figure S1: Predicted Binder peptides of DENV?2 to the antibody 1H7.4. A) the sequence of
DENV2 NS1 protein with the binder peptides highlighted in lower case and colored in orange.
The final epitopes are colored in magenta. B) Summary of the binder peptides according to the
secondary structure and surface accessibility. C) Illustration of the binder peptides in the crystal
structure of dimer form of DENV2 NS1 protein. D) the location of the binder peptides on the
surface of dimer form of DENV2 NS1 protein. The final epitopes selected based on secondary

structure and surface accessibility are colored in magenta.



A)
DSgcvvswkNKELKCGSGIFitdnvhtwtEQYKFQPESPSKLASAIQKAHEEGICGIRSVTRLENL
mwkgitpelnhilsenEVKLTIMTGDIKGIMQAGKRSLRPQPTELkyswktwgkakmlstesHNQT
FLIDGPETAECPNTNRawnslevedygFGVFTTNIWLKLRekqgdvfcdsKLMSAAIKdnravhadm
gywiesalndtwkmekASFIEVKSCHWPKSHTLWsngv1lesemIIPKSFAGPVSQHNYRPGYYTQT
AGPWhlgklemdfDFCEgttvvvtedcGNRGPSLRTTTasgklitewcCRSCTLpplryrgedgcw
ygme1RPLKEKEENLVNSLVTA

B)
Summary of the binder peptides of DENV2 (shown in above) for the antibody 1G5.3 predicted
from sequence search only. The peptides can be considered as epitopes are highlighted in bold and

colored in magenta.

Peptides Regions Sequence Length Secondary Surface Epitopes
(mer) Structure Accessibility

1G5.3-P1 29 gcvvswk 7 B stand exposed*
1G5.3-P2  21-29 itdnvhtwt 9 loop buried
1G5.3-P3  67-82 mwkgitpelnhilsen 16 helix exposed
1G5.3-P4 | 111-128 lkyswktwgkakmlstes 18 loop exposed I
1G5.3-P5  149-159 awnslevedyg 10 B stand buried
1G5.3-P6 | 173-181 ekqdvfcds 9 loop buried °
1G5.3-P7  190-214 @ dnravhadmgywiesalndtw 24 2 B stands buried

kmek
1G5.3-P8 | 233-241 sngvlesem 9 loop exposed I1
1G5.3-P9  269-277 hlgklemdf 9 B stand buried
1G5.3-P10 | 282-291 | gttvvvtedc | 10 | loop exposed | 111
1G5.3-P11 | 303-312 asgklitewc 10 loop exposed IV
1G5.3-P12  319-335 pplryrgedgcwygmei 17 2 B stands buried

* pepide is exposed and close to membrane surface (Panel B).

® peptide is buried in the dimer form (Panel B)
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Figure S2: Predicted Binder peptides of DENV?2 to the antibody 1G5.3. A) the sequence of
DENV2 NS1 protein with the binder peptides highlighted in lower case and colored in orange. The
final epitopes are colored in magenta. B) Summary of the binder peptides according to the
secondary structure and surface accessibility. C) Illustration of the binder peptides in the crystal
structure of dimer form of DENV2 NS1 protein. D) the location of the binder peptides on the
surface of dimer form of DENV2 NS1 protein. The final epitopes selected based on secondary

structure and surface accessibility are colored in magenta.



A)

DSgcvvswknke IKCGSGIFITDNVHtwteqykfgpESPSKlasaigkaheEGICGIRSVTRLenl
mwk 1 TPELNHILSENEVKLTIMTGDIKGIMQAGKRSLRPQPTelkyswktwGKAKMlsteshnqgt
FLIDGPETAECPntnrawnslEVEDYGFGVFTTNIWLKLREKQDVFCDSKLMSAAIKDNRAVHadm
gywiesalndtwkmeKASFIEVKSCHWPKSHTLWSNGVLESEMIIPKSFAgpvsghnyrpgyytqt
AGPWHLGKLEMDFDFCEGTTVVVTEDCGNRGPSLRTTTASGKLITEWCCRSCT LpplryrgedGCW
YGMEIRPLKEKEENLVNSLVTA

B)
Summary of the binder peptides of DENV2 (shown in above) for the antibody GUS2 predicted
from sequence search only. The peptides can be considered as epitopes are highlighted in bold and

colored in magenta.

Peptides Regions Sequence Length Secondary Surface Epitopes
(mer) | Structure Accessibility

GUS2-P1  3-13 gcvvswknkel 11 2 B stands exposed *

GUS2-P2 | 27-36 twteqykfqp 10 loop exposed | A

GUS2-P3 = 42-51 lasaigkahe 10 helix buried

GUS2-P4  63-71 lenlmwkqgi 9 helix exposed

GUS2-P5 | 110-118 elkyswktw 9 loop exposed B

GUS2-P6  124-132 1steshnqt 9 loop exposed | C

GUS2-P7 = 145-153 ntnrawnsl 9 loop buried

GUS2-P8  196-213 admgywiesalndtwkme 18 2 B stands Buried °

GUS2-P9  249-264 gpvsqhnyrpgyytqt 16 loop exposed D

GUS2-P10  318-327 lpplryrged 10 B stand buried

* pepide is exposed and close to membrane surface (Panel B).

® peptide is located on the dimer interface ( Panel B)
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Figure S3: Predicted Binder peptides of DENV?2 to the antibody GUS2. A) the sequence of
DENV2 NS1 protein with the binder peptides highlighted in lower case and colored in orange.
The final epitopes are colored in magenta. B) Summary of the binder peptides according to the
secondary structure and surface accessibility. C) Illustration of the binder peptides in the
crystal structure of dimer form of DENV2 NS1 protein. D) the location of the binder peptides
on the surface of dimer form of DENV2 NS1 protein. The final epitopes selected based on

secondary structure and surface accessibility are colored in magenta.



Appendix S1: peptide libraries of NS1 proteins of DENV serotypes bind to antibody 1H7.4

DENV1

N o o~ WN B N o o~ WN B N o o b~ WN B

N o o b~ WN B

DSGCVINWKGRELKCGSGIFVTNEVHTWteqykfgadspkr ISAAIGKAWEEGVCGIRSATRLenimwkqisnelnhILLENDMKFTVVVGDVSGILA
DSGCVINWKGRELKCGSGIFVTNEVHTWTeqykfgadspkr1sAAIGKAWEEGVCGIRSATRLEnimwkgisnelnhiLLENDMKFTVVVGDVSGILA
DSGCVINWKGRELKCGSGIFVTNEVHTWTEQykTgadspkrlsaAIGKAWEEGVCGIRSATRLENimwkgisnelnhilLENDMKFTVVVGDVSGILA
DSGCVINWKGRELKCGSGIFVTNEvhtwteqYKFQADSpkrlsaaIlGKAWEEGVCGIRSATRLENImwkgisnelnhil1ENDMKFTVVVGDVSGILA
DSGCVINWKGRELKCGSGIFVTNEVhtwteqyKFQADSPkr1lsaaiGKAWEEGVCGIRSATRLENIMwkgisnelnhilleNDMKFTVVVGDVSGILA
DSGCVINWKGRELKCGSGIFVTNEVHtwteqykfgadspkRLSAAIGKAWEEGVCGIRSATRLENIMWkgisnelnhillenDMKFTVVVGDVSGILA
DSGCVINWKGRELKCGSGIFVTNEVHTwteqykfgadspkr LSAAIGKAWEEGVCGIRSATRIenimwkgisnelnHILLENDMKFTVVVGDVSGILA

QGKKMIRpopmehkYSWKSWGKAKIIGAdvonttfIIDGPNTpecpdnRAWNIWEVEDYGFGIFTTNIWLKLRDSY tovecdhr LMSAAIKDSKAVHA
QGKKMIRPgpmehkySWKSWGKAKIIGADvnttfiIDGPNTPecpdngrAWNIWEVEDYGFGIFTTNIWLKLRDSYTqvcdhr IMSAAIKDSKAVHA
QGKKMIRPQpmehkysWKSWGKAKIIGADVonttfiiDGPNTPEcpdngraWNIWEVEDYGFGIFTTNIWLKLRDSYTQvcdhr InSAAIKDSKAVHA
QGKKMIRPQPmehkyswKSWGKAKiigadvoNTTFIIDGPNTPECpdngrawNIWEVEDYGFGIFTTNIWLKLRDSYTQVcdhr ImsAAIKDSKAVHA
QGKKMIRPQPMehkyswkSWGKAKIigadvonTTFIIDGPNTPECPdNgrawnIWEVEDYGFGIFTTNIWLKLRDSYTQVCdhr1msaAIKDSKAVHA
QGKKMIRPQPMEhkyswksWGKAKIIgadvontTFIIDGPNTPECPDNgrawniWEVEDYGFGIFTTNIWLKLRDSYTQVCDhr 1msaaIKDSKAVHA
QGKKMIRPQPMEHkyYswkswGKAKIIGadvonttFIIDGPNtpecpdngrawniwEVEDYGFGIFTTNIWLKLRDSY tvcdhRLMSAAIKDSKAVHA

DMGYWIEsekne twKLARASFIEVKTCIWPKSHTLWSNGVLESEMIIPKIYGGPIShny rpgYFTQTAGPWHLGKLELDFDLCEGTTVVVdehcgnr
DMGYWIESeknetwk LARASFIEVKTCIWPKSHTLWSNGVLESEMIIPKIYQopisghnyrpgyFTQTAGPWHLGKLELDFDLCEGTTVVVDehcgnr
DMGYWIESEknetwk 1ARASFIEVKTCIWPKSHTLWSNGVLESEMIIPKIYggpisghnyrpgyfTQTAGPWHLGKLELDFDLCEGTTVVVDEhCNT
DMGywiesekNETWKLARASFIEVKTCIWPKSHTLWSNGVLESEMIIPKIYGopisghnyrpgyftQTAGPWHLGKLELDFDLCEGTTVVVDEHCONT
DMGYwieseknETWKLARASFIEVKTCIWPKSHTLWSNGVLESEMIIPKIYGGDisqhnyRPGYFTQTAGPWHLGKLELDFDLCEGTTVVVDEHCONT
DMGYWiesekne TWKLARASFIEVKTCIWPKSHTLWSNGYLESEMIIPKIYGGPishny rPGYFTQTAGPWHLGKLELDFDLCEGTTVVVDEHCGN T
DMGYWIeseknetWKLARASFIEVKTCIWPKSHTLWSNGVLESEMIIPKIYGGPISqhny rpGYFTQTAGPWHLGKLELDFDLCEGTTVVvdehcgnR

GPSLRTTTVTGKTIHEWCCRSCTLPPLRFKGEDGCWYGMEIRPVKEKEENLVKSMVSA
JPSLRTTTVTGKTIHEWCCRSCTLPPLRFKGEDGCWYGMEIRPVKEKEENLVKSMVSA
gPSLRTTTVTGKTIHEWCCRSCTLPPLRFKGEDGCWYGMEIRPVKEKEENLVKSMVSA
gpPSLRTTTVTGKTIHEWCCRSCTLPPLRFKGEDGCWYGMEIRPVKEKEENLVKSMVSA
gpsIRTTTVTGKTIHEWCCRSCTLPPLRFKGEDGCWYGMEIRPVKEKEENLVKSMVSA
gpslrTTTVTGKTIHEWCCRSCTLPPLRFKGEDGCWYGMEIRPVKEKEENLVKSMVSA
GPSLRTTTVTGKTIHEWCCRSCTLPPLRFKGEDGCWYGMEIRPVKEKEENLVKSMVSA



DENV2

DSGCVVSwknkelkCGSGIFITDNVHTWE eqykfqPESPSKLASATQKAHEEGICGIRSVTRLenN LmwkitpelnhILSENEVKLTIMTGDIKGIMQ
DSGCVVSWknkelkcGSGIFITDNVHTWTeqykfqpESPSKLASATQKAHEEGICGIRSVTRLEN LmwkeitpelnhiLSENEVKLTIMTGDIKGIMQ
DsgcvVsWkNKELKCGSGIFITDNVHTWTE (Y kqpeSPSKLASATQKAHEEGICGIRSVTRLEN LmwkeitpelnhilSENEVKLTIMTGDIKGIMQ
DSGCVVswknKELKCGSGIFITDNVh twteqYKFQPESPSKLASAIQKAHEEGICGIRSVTRLENLwkqitpelnhilsENEVKLTIMTGDIKgimq
DSGCVVswknkELKCGSGIFITDNVh twteqyKFQPESPSKLASAIQKAHEEGICGIRSVTRLENLMwkitpelnhilseNEVKLTIMTGDIKGimq
DSGCVVswknkeLKCGSGIFITDNVHtwteqykFQPESPSKLASATQKAHEEGICGIRSVTRLENLMWK(itpelnhilsenEVKLTIMTGDIKGIN(
DSGCVVswknkelKCGSGIFITDNVHTwW  eqyk FQPESPSKLASATQKAHEEGICGIRSVTRIenlnwkaitpel nHILSENEVKLTIMTGDIKGIM(

N o oA~ WN B

agkrslrpgptel KYSWKTWGKAKMLSTeshngt FLIDGPETaecpntnRAWNSLEVEDYGFGVFTTNIWl k1rekgDVFCDSKLMSAAIKdnravha
AgkrslrpgptelkySWKTWGKAKMLSTEshngtT1IDGPETAecpntnrAWNSLEVEDYGFGVFTTNIWLK 1rekqdVFCDSKLMSAAIKDNravha
AGkrslrpgptelkysWKTWGKAKMLSTEShnqtf1iDGPETAECpntnraWNSLEVEDYGFGVFTTNIWLK]rekqgdvFCDSKLMsaaikdnRAVHA
agkRSLRPOPtelkyswKTWGKAKmlsteshngtf1lidGPETAECpntnrawNSLEVEDYGFGVFTTNIWLKLrekqgdvfCDSKLMSaaikdnrAVHA
agkrSLRPOPTelkyswkTWGKAKMLsteshnQTFLIDGPETAECPNntnrawnSLEVEDYGFGVFTTNIWLKLRekqdvfcDSKLMSAaikdnraVHA
agkrsLRPQPTELKkyswktWGKAKMLsteshngTFLIDGPETAECPNtnrawnsLEVEDYGFGVFTTNIWLKLREkqdvfcdSKLMSAALkdnravHA
agkrsIRPQPTELkyswktwGKAKMLSteshngtFLIDGPETAECPNTnrawns1EVEDYGFGVFTTNIwlk1rekQDVFCDSKLMSAAIkdnravhA

N o oA~ WN B

DMGYWIESALNDTWKMEKASFIEVKSCHWPKSHTLWSNGVLESEMIIPKSFAGPVSghnyrpgyytgtagPWHLGKLEMDFDFCEGTTVVVtedcgnr
dMGYWIESALNDTWKMEKASFIEVKSCHWPKSHTLWSNGVLESEMIIPKSTagpvsghnyrpgyYTQTAGPWHLGKLEMDFDFCEGTTVVVTedcgnr
DMGYWIESALNDTWKMEKASFIEVKSCHWPKSHTLWSNGVLESEMIIPKSFagpvsghnyrpgyyTQTAGPWHLGKLEMDFDFCEGTTVVVTEdcgnr
DMGYWIESALNDTWKMEKASFIEVKSCHWPKSHTLWSNGVLESEMIIPKSFAgpvsghnyrpgyytQTAGPWHLGKLEMDFDFCEGTTVVVTEDCgnr
DMGYWIESALNDTWKMEKASFIEVKSCHWPKSHTLWSNGVLESEMIIPKSFAGpvsghnyrpgyytqTAGPWHLGKLEMDFDFCEGTTVVVTEDCgnr
DMGYWIESALNDTWKMEKASFIEVKSCHWPKSHTLWSNGVLESEMIIPKSFAGPvsghnyrpgyytqtAGPWHLGKLEMDFDFCEGTTVVVTEDCGNT
DMGYWIESALNDTWKMEKASFIEVKSCHWPKSHTLWSNGVLESEMIIPKSFAGPVsghnyrpgyytgtaGPWHLGKLEMDFDFCEGTTVVvtedcgnR

N o oA WN B

GPSLRTTTASGKLITEWCCRSctlpplryrgedgcWYGMEIRPLKEKEENLVNSLVTA
gPSLRTTTASGKLITEWCCRSCt1pplryRGEDGCWYGMEIRPLKEKEENLVNSLVTA
OpPSLRTTTASGKLITEWCCRSCT1pplryrGEDGCWYGMEIRPLKEKEENLVNSLVTA
gPSLRTTTASGKLITEWCCRSCTLpplryrgEDGCWYGMEIRPLKEKEENLVNSLVTA
gpsIRTTTASGKLITEWCCRSCTLPplryrgeDGCWYGMEIRPLKEKEENLVNSLVTA
gpslrTTTASGKLITEWCCRSCTLPPLryrgedGCWYGMEIRPLKEKEENLVNSLVTA
GPSLRTTTASGKLITEWCCRSCTLPPLryrgedgCWYGMEIRPLKEKEENLVNSLVTA

N o oA~ WN B



DENV3

N o oA WN B N o oA~ WN B N o oA~ WN B

N o oA~ WN B

DMGCVINWKGKELKCGSGIFVTNEVHTWteqykfgadspkr LATATAGAWENGVCGIRSTTRMenllwkgianelnyilwenniKLTVVVGDITGVLE
DMGCVINWKGKELKCGSGIFVTNEVHTWTeqykfgadspkr laTATIAGAWENGVCGIRSTTRMENLlwkgianelnyilwennikLTVVVGDITGVLE
DMGCVINWKGKELKCGSGIFVTNEVHTWTEqykfgadspkrlatATAGAWENGVCGIRSTTRMENLlwkgianelnyilwennik 1 TVVVGDITGVLE
DMGCVINWKGKELKCGSGIFVTNEvhtwteqYKFQADSpkrlataIAGAWENGVCGIRSTTRMENL lwkgianelnyilwennikltVVVGDITgvle
DMGCVINWKGKELKCGSGIFVTNEVhtwteqyKFQADSPkrlataiAGAWENGVCGIRSTTRMENLLwkgianelnyilwennikltvVVGDITGvle
DMGCVINWKGKELKCGSGIFVTNEVHtwteqykfgadspkRLATAIAGAWENGVCGIRSTTRMENLLWkgianelnyilwenNIKLTVVVGDITGV1e
DMGCVINWKGKELKCGSGIFVTNEVHTwteqykfgadspkr LATAIAGAWENGVCGIRSTTRmenllwkgianelnyilwennIKLTVVVGDITGVLe

qokrtltpgpmel kYSWKTWGKAKIVTAetqnssTIIDGPSTPECPSASRAWNVWEVEDYGFGVFTTNIWLKLREVYtqlcdhr LMSAAVKDERAVHA
QukrtltpgpmelkySWKTWGKAKIVTAEtnssTiIDGPSTPECPSASRAWNVWEVEDYGFGVFTTNIWLKLREVYTlcdhr IMSAAVKDERAVHA
QQkrtltpgpmelkysWKTWGKAKIVTAETnssf1iiDGPSTPECPSASRAWNVWEVEDYGFGVFTTNIWLKLREVYTQlcdhrImSAAVKDERAVHA
gkRTLTPQPmelkyswKTWGKAK1vtaetgNSSFIIDGPSTPECPSASRAWNVWEVEDYGFGVFTTNIWLKLREVYTQLcdhrImsAAVKDERAVHA
qgkrTLTPQPMelkyswkTWGKAKIVtaetqnSSFIIDGPSTPECPSASRAWNVWEVEDYGFGVFTTNIWLKLREVYTQLCdhr1msaAVKDERAVHA
qgkrtLTPQPMELkyswk tWGKAKIVtaetqnsSFIIDGPSTPECPSASRAWNVWEVEDYGFGVFTTNIWLKLREVYTQLCDhr ImsaaVKDERAVHA
qgkrt1ITPQPMELkyswktwGKAKIVTaetqnssFIIDGPSTPECPSASRAWNVWEVEDYGFGVFTTNIWLKLREVY tqlcdhRLMSAAVKDERAVHA

DMGYWIESkngswKLEKASLIEVKTCTWPKSHTLWSNGVLESDMIIPKSLAGPISqhnhrpgyhtqtagPWHLGKLeldfnycEGTTVVISENCGTR
DMGYWIES(kngswkLEKASLIEVKTCTWPKSHTLWSNGVLESDMIIPKS1agpisghnhrpgyHTQTAGPWHLGKLE 1dfnyceGTTVVISENCGTR
DMGYWIESQkngswk1EKASLIEVKTCTWPKSHTLWSNGVLESDMIIPKSLagpisghnhrpgyhTQTAGPWHLGKLELAfnyceg TTVWISENCGTR
DMGywieskNGSWKLEKASLIEVKTCTWPKSHTLWSNGVLESDMIIPKSLAGpisghnhrpgyhtQTAGPWHLGKLELDFnycegt TVWISENCGTR
DMGYwiesqknGSWKLEKASLIEVKTCTWPKSHTLWSNGVLESDMIIPKSLAGpisqhnhrpgyhtqTAGPWHLGKLELDFnycegt tVWISENCGTR
DMGYWieskngSWKLEKASLIEVKTCTWPKSHTLWSNGVLESDMIIPKSLAGPisqhnhrpgyhtqtAGPWHLGK1eldfnYCEGTTVVISENCGTR
DMGYWIeskngsWKLEKASLIEVKTCTWPKSHTLWSNGVLESDMIIPKSLAGPISqhnhrpgyhtqtaGPWHLGKLeldfnyCEGTTVVISENCGTR

GPSLRTTTVSGKLIHEWCCRSctlpplrYMGEDGCWYGMEIRPINEKEENMVKSLASA
GPSLRTTTVSGKLIHEWCCRSCt1pplryMGEDGCWYGMEIRPINEKEENMVKSLASA
GPSLRTTTVSGKLIHEWCCRSCT1pplrymGEDGCWYGMEIRPINEKEENMVKSLASA
GPSLRTTTVSGKLIHEWCCRSCTLpplrymgEDGCWYGMEIRPINEKEENMVKSLASA
GPSLRTTTVSGKLIHEWCCRSCTLPplrymgeDGCWYGMEIRPINEKEENMVKSLASA
GPSLRTTTVSGKLIHEWCCRSCTLPP1rymgedGCWYGMEIRPINEKEENMVKSLASA
GPSLRTTTVSGKLIHEWCCRSCTLPPLrymgedgCWYGMEIRPINEKEENMVKSLASA



DENV4

N o oA WN B N o oA~ WN B N o oA~ WN B

N o oA~ WN B

DMGCVVSWSGKELKCGSGIFVADNVHTWteqykPESPARLASAILNAHKDGVCGIRSTTRLenvmwkgitnelnyVLWEGGHDLTVVAGDVKGVLT
DMGCVVSWSGKELKCGSGIFVADNVHTWTeqykTgpESPARLASAILNAHKDGVCGIRSTTRLENnvmwkgitnelnyvLWEGGHDLTVVAGDVKGVLT
DMGCVVSWSGKELKCGSGIFVADNVHTWTE(QY kT peSPARLASAILNAHKDGVCGIRSTTRLENvmwkgitnelnyvIWEGGHDLTVVAGDVKGVLT
DMGCVVSWSGKELKCGSGIFVADNvhtwteqYKFQPESPARLASAILNAHKDGVCGIRSTTRLENVMwkgitnelnyvIwEGGHDLTVVAGDVKgv1t
DMGCVVSWSGKELKCGSGIFVADNVhtwteqyKFQPESPARLASAILNAHKDGVCGIRSTTRLENVMwkgitnelnyvlweGGHDLTVVAGDVKGY 1t
DMGCVVSWSGKELKCGSGIFVADNVHtwteqykFQPESPARLASAILNAHKDGVCGIRSTTRLENVMWkgitnelnyvIlwegGHDLTVVAGDVKGV1t
DMGCVVSWSGKELKCGSGIFVADNVHTwteqyk fQPESPARLASAILNAHKDGVCGIRSTTRIenvmwkgitnelnYVLWEGGHDLTVVAGDVKGVLt

kgkraltppvndlkYSWKTWGKAKIFTPearnstfLIDGPDTsecpner RAWNFLEVEDYGFGMFTTNIWMKFREGSsevcdhr LMSAATIKDQKAVHA
KgkraltppvndlkySWKTWGKAKIFTPEarnstf1lIDGPDTSecpnerr AWNFLEVEDYGFGMFTTNIWMKFREGSSevcdhr IMSAAIKDQKAVHA
KGkraltppvndlkysWKTWGKAKIFTPEArnstf1iDGPDTSEcpnerraWNFLEVEDYGFGMFTTNIWMKFREGSSEvcdhr InNSAAIKDQKAVHA
kgkRALTPPVNd1kyswKTWGKAKiftpearNSTFLIDGPDTSECpnerrawNFLEVEDYGFGMFTTNIWMKFREGSSEVcdhr 1msAAIKDQKAVHA
kgkrALTPPVNdLkyswkTWGKAKIftpearnSTFLIDGPDTSECPnerrawnFLEVEDYGFGMFTTNIWMKFREGSSEVCdhr 1msaAIKDQKAVHA
kgkraLTPPVNDLkyswk tWGKAKIFtpearnsTFLIDGPDTSECPNer rawnfLEVEDYGFGMFTTNIWMKFREGSSEVCDhr 1msaaIKDQKAVHA
kgkralTPPVNDLkyswktwGKAKIFTpearnstFLIDGPDTSECPNEr rawnf l1EVEDYGFGMFTTNIWMKFREGSssevcdhRLMSAAIKDQKAVHA

DMGYWIEsskngtwQIEKASLIEVKTCLWPKTHTLWSNGVLESQMLIPKSYAGPFSqhnyrqgYATQTVGPWHLGKLEIDFGECPGTTVTIgedcdhr
DMGYWIESsknotwoIEKASLIEVKTCLWPKTHTLWSNGYLESQMLIPKSyagpfsahnyrqgyATQTVGPWHLGKLEIDFGECPGTTVTIQedcdhr
DMGYWIESSknotwoiEKASLIEVKTCLWPKTHTLWSNGYLESQMLIPKSYagpfsahnyrqgyaTQTVGPWHLGKLEIDFGECPGTTVTIQEdcdhr
DMGywiesskngtwgieKASLIEVKTCLWPKTHTLWSNGVLESQMLIPKSYAgpfsghnyrqgyatQTVGPWHLGKLEIDFGECPGTTVTIQEDcdhr
DMGYwiessknQTWQIEKASLIEVKTCLWPKTHTLWSNGVLESQMLIPKSYAGpfsghnyrqgyatgTVGPWHLGKLEIDFGECPGTTVTIQEDCdhr
DMGYWiesskngTWQIEKASLIEVKTCLWPKTHTLWSNGVLESQMLIPKSYAGPfsqhnyrQGYATQTVGPWHLGKLEIDFGECPGTTVTIQEDCDhr
DMGYWIesskngtWQIEKASLIEVKTCLWPKTHTLWSNGVLESQMLIPKSYAGPFsghnyrqGYATQTVGPWHLGKLEIDFGECPGTTVTigedcdhR

GPSLRTTTASGKLVTQWCCRSCTMPPLRFLGEDGCWYGMEIRPLSEKEENMVKSQVTA
gPSLRTTTASGKLVTQWCCRSCTMPPLRFLGEDGCWYGMEIRPLSEKEENMVKSQVTA
JPSLRTTTASGKLVTQWCCRSCTMPPLRFLGEDGCWYGMEIRPLSEKEENMVKSQVTA
gpSLRTTTASGKLVTQWCCRSCTMPPLRFLGEDGCWYGMEIRPLSEKEENMVKSQVTA
gps1IRTTTASGKLVTQWCCRSCTMPPLRFLGEDGCWYGMEIRPLSEKEENMVKSQVTA
gpslrTTTASGKLVTQWCCRSCTMPPLRFLGEDGCWYGMEIRPLSEKEENMVKSQVTA
GPSLRTTTASGKLVTQWCCRSCTMPPLRFLGEDGCWYGMEIRPLSEKEENMVKSQVTA



Appendix S2: peptide libraries of NS1 proteins of DENV serotypes bind to antibody 1G5.3

DENV1

N o o~ W N B N o o A WN B N o o~ W N B

N o o~ W N B

dsgcvinWKGRELKcgsgifvtnevhtwTEQYKFQADSPKRLSAAIGKAWEEGVCGIRSATRLENIMWKQisnelnhillendmkftvvvgDVSGILA
DsgcvinwKGRELKCgsgifvtnevhtwtEQYKFQADSPKRLSAAIGKAWEEGVCGIRSATRLENImwkgisnelnhillendmkftvvvgdVSGILA
DSgcvinwkGRELKCGsgifvtnevhtwteQYKFQADSPKRLSAAIGKAWEEGVCGIRSATRLENImwkgisnelnhillendmkftvvvgdvSGILA
DSGcvinwkgRELKCGSgifvtnevhtwteqYKFQADSPKRLSAAIGKAWEEGVCGIRSATRLENImwkgisnelnhil1ENDMKFTvvvgdvsGILA
DSGCvinwkgrELKCGSGifvtnevHTWTEQYKFQADSPKRLSAAIGKAWEEGVCGIRSATRLENIMwkgisnelnhilleNDMKFTVvvgdvsgILA
DSGCVINWKGRELKCGSGITvtnevhTWTEQYKFQADSPKRLSAAIGKAWEEGVCGIRSATRLENIMWkgisnelnhillendmkftvvVGDVSGILA
DSGCVINWKGRELKCGSGIFvtnevhtWTEQYKFQADSPKRLSAAIGKAWEEGVCGIRSATRLENIMWKgisnelnhillendmkftvvvGDVSGILA

QGKKMIRPQPMEHKYswkswgkakiigaDVQNTTFIIDGPNTPECPDNQrawniwevedygfgIFTTNIWLKLRDSYTQVCDHRLMSAAIKdskavha
QGKKMIRPQPMEHKY swkswgkakiigadVQNTTFIIDGPNTPECPDNQRawniwevEDYGFGIFTTNIWLKLRDSYTQVCDHRLMSAAIKDskavha
QGKKMIRPQPMEHKYSwkswgkakiigadvQNTTFIIDGPNTPECPDNQRAwWNiweveDYGFGIFTTNIWLKLRDSYTQVCDHRLMSAAIKDSkavha
QGKKMIRPQPmehkyswKSWGKAK1igadvgNTTFIIDGPNTPECpdngrawniwevedYGFGIFTTNIWLKLRDSYTQVCDHRLMSAAIKDSKavha
QGKKMIRPQPMehkyswkSWGKAKIigadvgnTTFIIDGPNTPECPdngrawniwevedyGFGIFTTNIWLKLRDSYTQVCDHRLMSAAIKDSKAVha
QGKKMIRPQPMEhkyswkswgkakiiGADVQNTTFIIDGPNTPECPDNngrawniwevedygFGIFTTNIWLKLRDSYTQVCDHRLMSAALkdskavha
QGKKMIRPQPMEHkyswkswgkakiigADVQNTTFIIDGPNTPECPDNgrawniwevedygfGIFTTNIWLKLRDSYTQVCDHRLMSAAIkdskavha

dmgywieSEKNETWKLARASFIEVKTCIWPKSHTLwsNgv1eSEMIIPKIYGGPISQHNYRPGYFTQTAGpwhlgkleldfdlcegttvvvDEHCGNR
dmgywiesEKNETWKLARASFIEVKTCIWPKSHTLWsNgv1esEMIIPKIYGGPISQHNYRPGYFTQTAGPwhlgkleldfdlcegttvvvdEHCGNR
dmgywieseKNETWKLARASFIEVKTCIWPKSHTLWSNgv1eseMIIPKIYGGPISQHNYRPGYFTQTAGPWhlgklelDFDLCEGttvvvdeHCGNR
dmgywiesekNETWKLARASFIEVKTCIWPKSHTLWSNgv1esemIIPKIYGGPISQHNYRPGYFTQTAGPWHlgkleldFDLCEGTtvvvdehCGNR
dmgywieseknETWKLARASFIEVKTCIWPKSHTLWSNGv1esemiIPKIYGGPISQHNYRPGYFTQTAGPWHLokl1eldfDLCEGTTvvvdehcGNR
dmgywiesekneTWKLARASFIEVKTCIWPKSHTLWSNGV1esemiiPKIYGGPISQHNYRPGYFTQTAGPWHLGkleldfdlcegttvvvdehcgNR
dmgywiESEKNETWKLARASFIEVKTCIWPKSHT lwsngv1ESEMIIPKIYGGPISQHNYRPGYFTQTAGPWHLGKleldfdlcegttvvVDEHCGNR

GPSLRTTtvtgktiHEWCCRSCTLPPLRFKGEDGCwygmeir PVKEKEENLVKSMVSA
GPSLRTTTvtgktihEWCCRSCTLPPLRFKGEDGCWYgmeirpVKEKEENLVKSMVSA
GPSLRTTTVtgktiheWCCRSCTLPPLRFKgedgcwyGMEIRPVKEKEENLVKSMVSA
GPSLRTTTVTgktihewCCRSCTLPPLRFKGedgcwygMEIRPVKEKEENLVKSMVSA
GPSLRTTTVTGktihewcCRSCTLPPLRFKGEdgcwygmEIRPVKEKEENLVKSMVSA
GPSLRTTTVTGKtihewccRSCTLPPLRFKGEDgcwygmeIRPVKEKEENLVKSMVSA
GPSLRTTTVTGKTihewccrSCTLPPLRFKGEDGcwygmeiRPVKEKEENLVKSMVSA



DENV2

N o oA WN B N o oA~ WN B N o oA~ WN B

N o oA~ WN B

dsgcvvsWKNKELKCGSGIFItdnvhtwTEQYKFQPESPSKLASAIQKAHEEGICGIRSVTRLENLMWKQitpelnhilsenevKLTIMTGDIKGIMQ
DsgcvvswKNKELKCGSGIFITdnvhtwtEQYKFQPESPSKLASAIQKAHEEGICGIRSVTRLENImwkgitpelnhiLSENEVKLTIMTGDIKGIMQ
DSgcvvswkNKELKCGSGIFITDNnvhtwteQYKFQPESPSKLASAIQKAHEEGICGIRSVTRLENImwkgitpelnhilSENEVKLTIMTGDIKGIMQ
DSGCcvvswknKELKCGSGIFITDNvhtwteqYKFQPESPSKLASAIQKAHEEGICGIRSVTRLENLMwkgitpelnhilsENEVKLTIMTGDIKGIMQ
DSGCvvswknkELKCGSG1TitdnvHTWTEQYKFQPESPSKLASAIQKAHEEGICGIRSVTRLENLMwkgitpelnhilseNEVKLTIMTGDIKGIMQ
DSGCVVSWKNKELKCGSGITitdnvhTWTEQYKFQPESPSKLASAIQKAHEEGICGIRSVTRLENLMWkgitpelnhilsenEVKLTIMTGDIKGIMQ
DSGCVVSWKNKELKCGSGIFitdnvhtWTEQYKFQPESPSKLASAIQKAHEEGICGIRSVTRLENLMWKgitpelnhilseneVKLTIMTGDIKGIMQ

AGKRSLRPQPTELKyswktwgkakmlstESHNQTFLIDGPETAECPNTNrawnslevedygfgVFTTNIWLKLREKQdvfcdskLMSAAIKdnravha
AGKRSLRPQPTELKYswktwgkakmlsteSHNQTFLIDGPETAECPNTNRawnslevEDYGFGVFTTNIWLKLREKQDv fcdsk1MSAAIKDNnravha
AGKRSLRPQPTELKYSwktwgkakmlstesHNQTFLIDGPETAECPNTNRAwWNS 1eveDYGFGVFTTNIWLKLrekqdvFCDSKLMSAAIKDNravha
AGKRSLRPQPtelkyswKTWGKAKM1steshNQTFLIDGPETAECPNTNRAWNSslevedYGFGVFTTNIWLKLrekgdvTfCDSKLMSAAIKDNRavha
AGKRSLRPQPTelkyswkTWGKAKM1steshnQTFLIDGPETAECPNTNRAWNS levedyGFGVFTTNIWLKLRekqdvTcDSKLMSAAIKDNRAVha
AGKRSLRPQPTElkyswktwgkakmlSTESHNQTFLIDGPETAECPNTNRAWNSlevedygFGVFTTNIWLKLREkqdvfcdSKLMSAAikdnravha
AGKRSLRPQPTELkyswktwgkakmlsTESHNQTFLIDGPETAECPNTnrawnslevedygfGVFTTNIWLKLREKqdvfcdsKLMSAAIkdnravha

dmgywiesalnd twKMEKASFIEVKSCHWPKSHTLwsNgv1eSEMIIPKSFAGPVSQHNYRPGYYTQTAGpwhlgk IEMDFDFCegttvvvTEDCGNR
dmgywiesalnd twkMEKASFIEVKSCHWPKSHTLWsNgv1esEMIIPKSFAGPVSQHNYRPGYYTQTAGPwhlgkleMDFDFCEgttvvvtEDCGNR
dmgywiesalndtwkmEKASFIEVKSCHWPKSHTLWSNgv1eseMIIPKSFAGPVSQHNYRPGYYTQTAGPWhlgklemDFDFCEGttvvvteDCGNR
dmgywiesalndtwkmeKASFIEVKSCHWPKSHTLWSNgVv1esemIIPKSFAGPVSQHNYRPGYYTQTAGPWH gk lemdFDFCEGTtvvvtedCGNR
dmgyWIESALNdtwkmekASFIEVKSCHWPKSHTLWSNGV 1esemiIPKSFAGPVSQHNYRPGYYTQTAGPWHLgk lemdfDFCEGTTvvvtedcGNR
dmgywIESALNDtwkmekaSFIEVKSCHWPKSHTLWSNGV1esemiiPKSFAGPVSQHNYRPGYYTQTAGPWHLGk lemdfdFCEGTTVvvtedcgNR
dmgywiESALNDTwkmekasFIEVKSCHWPKSHTlwsngv1ESEMIIPKSFAGPVSQHNYRPGYYTQTAGPWHLGKlemdfdfcegttvvvtedcgnR

GPSLRTTtasgkliTEWCCRSCTLPPLRyrgedgcwygmeir PLKEKEENLVNSLVTA
GPSLRTTTasgklitEWCCRSCt1lpplryRGEDGCWYygmeir pLKEKEENLVNSLVTA
GPSLRTTTAsgk1liteWCCRSCT1lpplryrgedgcwyGMEIRPLKEKEENLVNSLVTA
GPSLRTTTASgk1itewCCRSCTLpplryrgedgcwygMEIRPLKEKEENLVNSLVTA
GPSLRTTTASGk1itewcCRSCTLPplryrgedgcwygmEIRPLKEKEENLVNSLVTA
GPSLRTTTASGK1itewccRSCTLPPLlryrgedgcwygmeIRPLKEKEENLVNSLVTA
GPSLRTttasgklitewccrSCTLPPLryrgedgcwygmeiRPLKEKEENLVYNSLVTA



DENV3

N o oA WN B N o oA~ WN B N o oA~ WN B

N o oA~ WN B

dmgcvinWKGKELKcgsgifvtnevhtwTEQYKFQADSPKRLATAIAGAWENGVCGIRSTTRMENLLWKQianelnyilwennikltvvvgDITGVLE
DmgcvinwKGKELKCgsgifvtnevhtwtEQYKFQADSPKRLATAIAGAWENGVCGIRSTTRMENLlwkgianelnyiLWENNIK1tvvvgdITGVLE
DMgcvinwkGKELKCGsgifvinevhtwteQYKFQADSPKRLATAIAGAWENGVCGIRSTTRMENL lwkgianelnyiIWENNIKLtvvvgdiTGVLE
DMGcvinwkgKELKCGSgifvtnevhtwtegYKFQADSPKRLATAIAGAWENGVCGIRSTTRMENLIwkgianelnyilwENNIKLTvvvgditGVLE
DMGCvinwkgkELKCGSGifvitnevHTWTEQYKFQADSPKRLATAIAGAWENGVCGIRSTTRMENLLwkgianelnyilweNNIKLTVvvgditgVLE
DMGCVINWKGKELKCGSGITvtnevhTWTEQYKFQADSPKRLATAIAGAWENGVCGIRSTTRMENLLWkgianelnyilwennikltvvVGDITGVLE
DMGCVINWKGKELKCGSGIFvtnevhtWTEQYKFQADSPKRLATAIAGAWENGVCGIRSTTRMENLLWKgianelnyilwennikltvvvGDITGVLE

QGKRTLTPQPMELKyswktwgkakivtaETQNSSFIIDGPSTPECPSASrawnvwevedygfgVFTTNIWLKLREVYTQLCDHRImsaavkderavha
QGKRTLTPQPMELKYswktwgkakivtaeTQNSSFIIDGPSTPECPSASRawnvwevEDYGFGVFTTNIWLKLREVYTQLCDHRLmsaavkderavha
QGKRTLTPQPMELKYSwktwgkakivtaetQNSSFIIDGPSTPECPSASRAwWNvVweveDYGFGVFTTNIWLKLREVYTQLCDHRLMsaavkderavha
QGKRTLTPQPmelkyswKTWGKAK1ivtaetqNSSFIIDGPSTPECpsasrawnvwevedYGFGVFTTNIWLKLREVYTQLCDHRLMSaavkderavha
QGKRTLTPQPMe LkyswkTWGKAKIVtaetgnSSFIIDGPSTPECPsasrawnvwevedyGFGVFTTNIWLKLREVYTQLCDHRLMSAavkderavha
QGKRTLTPQPMELkyswktwgkakivTAETQNSSFIIDGPSTPECPSasrawnvwevedygFGVFTTNIWLKLREVYTQLCDHRLMSAAvkderavha
QGKRTLTPQPMELkyswktwgkakivtAETQNSSFIIDGPSTPECPSAsrawnvwevedygfGVFTTNIWLKLREVYTQLCDHr Imsaavkderavha

dmgywiesqkngswKLEKASLIEVKTCTWPKSHTLwsNgv1eSDMIIPKSLAGPISQHNHRPGYHTQTAGpwhlgk IELDFNYCegttvviSENCGTR
dmgywiesgkngswk LEKASLIEVKTCTWPKSHTLWsNgv1esDMIIPKSLAGPISQHNHRPGYHTQTAGPwhlgkleLDFNYCEgttvvisENCGTR
dmgywiesgkngswklEKASLIEVKTCTWPKSHTLWSNgv1esdMIIPKSLAGPISQHNHRPGYHTQTAGPWh1gklelDFNYCEGttvviseNCGTR
dmgywiesgkngswkleKASLIEVKTCTWPKSHTLWSNgVv1esdmIIPKSLAGPISQHNHRPGYHTQTAGPWH1gkleldFNYCEGTtvvisenCGTR
dmgyWIESQKNgswk1ekASLIEVKTCTWPKSHTLWSNGY 1esdmiIPKSLAGPISQHNHRPGYHTQTAGPWHLok1eldfNYCEGTTvvisencGTR
dmgywIESQKNGswk1lekaSLIEVKTCTWPKSHTLWSNGV1esdmiiPKSLAGPISQHNHRPGYHTQTAGPWHLGk1eldfnYCEGTTVvisencgTR
dmgywiESQKNGSwk1lekasLIEVKTCTWPKSHT lwsngv1ESDMIIPKSLAGPISQHNHRPGYHTQTAGPWHLGKleldfnycegttvvISENCGTR

GPSLRTTtvsgkliHEWCCRSCTLPPLRymgedgcwygmeir PINEKEENMVKSLASA
GPSLRTTTvsgklihEWCCRSCt 1lpplryMGEDGCWygmeir pINEKEENMVKSLASA
GPSLRTTTVsgkliheWCCRSCT1lpplrymgedgcwyGMEIRPINEKEENMVKSLASA
GPSLRTTTVSgklihewCCRSCTLpplrymgedgcwygMEIRPINEKEENMVKSLASA
GPSLRTTTVSGk1ihewcCRSCTLPplrymgedgcwygmEIRPINEKEENMVKSLASA
GPSLRTTTVSGK1ihewccRSCTLPPLlrymgedgcwygme IRPINEKEENMVKSLASA
GPSLRTttvsgklihewccrSCTLPPLrymgedgcwygmeiRPINEKEENMVKSLASA



DENV4

N o oA WN B N o oA~ WN B N o oA~ WN B

N o oA~ WN B

dmgcvvsWSGKELKCGSGIFVadnvhtwTEQYKFQPESPARLASAILNAHKDGVCGIRSTTRLENVMWKQitnelnyvlwegghdltvvagDVKGVLT
DmgcvvswSGKELKCGSGIFVAdnvhtwtEQYKFQPESPARLASAILNAHKDGVCGIRSTTRLENVvmwkgitnelnyvLWEGGHD1tvvagdVKGVLT
DMgcvvswsGKELKCGSGIFVADNvhtwteQYKFQPESPARLASAILNAHKDGVCGIRSTTRLENvmwkgitnelnyvIWEGGHDLtvvagdvKGVLT
DMGCVvVvswsgKELKCGSGIFVADNvhtwteqYKFQPESPARLASAILNAHKDGVCGIRSTTRLENVmwkgitnelnyvIwEGGHDLTvvagdvkGVLT
DMGCvVvswsgkELKCGSG1fvadnvHTWTEQYKFQPESPARLASAILNAHKDGVCGIRSTTRLENVMwkgitnelnyvIlweGGHDLTVvagdvkgVLT
DMGCVVSWSGKELKCGSGIfvadnvhTWTEQYKFQPESPARLASAILNAHKDGVCGIRSTTRLENVMWkgitnelnyvlwegghdltvvAGDVKGVLT
DMGCVVSWSGKELKCGSGIFvadnvhtWTEQYKFQPESPARLASAILNAHKDGVCGIRSTTRLENVMWKgitnelnyvlwegghdltvvaGDVKGVLT

KGKRALTPPVNDLKY swk twgKAKIFTPEARNSTFLIDGPDTSECPNERrawnflevedygfgMFTTNIWMKFREGSSEVCDHRLMSAAIKdgkavha
KGKRALTPPVNDLKY swk twgkAKIFTPEARNSTFLIDGPDTSECPNERRawnt1levEDYGFGMFTTNIWMKFREGSSEVCDHRLMSAAIKDgkavha
KGKRALTPPVNDLKYSwk twgkaKIFTPEARNSTFLIDGPDTSECPNERRAwWNT 1eveDYGFGMFTTNIWMKFREGSSEVCDHRLMSAAIKDQkavha
KGKRALTPPVNd1kyswKTWGKAKIFTPEARNSTFLIDGPDTSECPNERRAWNT levedYGFGMFTTNIWMKFREGSSEVCDHRLMSAAIKDQKavha
KGKRALTPPVNd 1kyswkTWGKAKIFTPEARNSTFLIDGPDTSECPNERRAWNT levedyGFGMFTTNIWMKFREGSSEVCDHRLMSAAIKDQKAVha
KGKRALTPPVND1kyswk tWGKAKIFTPEARNSTFLIDGPDTSECPNERRAWNFlevedygFGMFTTNIWMKFREGSSEVCDHRLMSAAikdgkavha
KGKRALTPPVNDLkyswk twGKAKIFTPEARNSTFLIDGPDTSECPNErrawnflevedygfGMFTTNIWMKFREGSSEVCDHRLMSAATIkdgkavha

dmgywiessknotwQIEKASLIEVKTCLWPKTHTLWSNGVLESQMLIPKSYAGPESQHNYRQGY atqtvgpwhlgk IEIDFGECPQttvtiQEDCDHR
dmgywiessknqtwqIEKASLIEVKTCLWPKTHTLWSNGVLESQMLIPKSYAGPFSQHNYRQGYatgtvgpwhlgkleIDFGECPgttvtigEDCDHR
dmgywiesskngtwqiEKASLIEVKTCLWPKTHTLWSNGVLESQMLIPKSYAGPFSQHNYRQGYAtgtvgpwhlgkleiDFGECPGt tvtigeDCDHR
dmgywiesskngtwgieKASLIEVKTCLWPKTHTLWSNGVLESQMLIPKSYAGPFSQHNYRQGYAT(tvgpwhlgkleidFGECPGTtvtigedCDHR
dmgyWIESSKNQ twaiekASLIEVKTCLWPKTHTLWSNGVLESQMLIPKSYAGPFSQHNYRQGYATQtvgpwhlgkleidfGECPGTTvEigedcDHR
dmgywIESSKNQtwgiekaSLIEVKTCLWPKTHTLWSNGVLESQMLIPKSYAGPFSQHNYRQGYATQTvgpwhlgkleidfgECPGTTVEigedcdHR
dmgywiESSKNQTwaiekasLIEVKTCLWPKTHTLWSNGVLESQMLIPKSYAGPFSQHNYRQoyatqtvGPWHLGK1eidfgeCPGTTVTigedcdhR

GPSLRTTtasgk lvTQWCCRSCTMPPLRT lgedgcwygmeir PLSEKEENMVKSQVTA
GPSLRTTTasgklvtQWCCRSCTMPPLRFlgedgcwygmeir pLSEKEENMVKSQVTA
GPSLRTTTAsgklvtgWCCRSCTmpplrflgedgcwyGMEIRPLSEKEENMVKSQVTA
GPSLRTTTASgk1vtqwCCRSCTMpplrflgedgcwygMEIRPLSEKEENMVKSQVTA
GPSLRTTTASGk1vtqwcCRSCTMPplrflgedgcwygmEIRPLSEKEENMVKSQVTA
GPSLRTTTASGK1vtqwccRSCTMPPLlrflgedgcwygmeIRPLSEKEENMVKSQVTA
GPSLRTTTASGKLVtgwccrSCTMPPLr flgedgcwygmeiRPLSEKEENMVKSQVTA



Appendix S3: peptide libraries of NS1 proteins of DENV serotypes bind to antibody GUS2

DENV1

N o o~ W N B N o o A WN B N o o~ W N B

N o o~ W N B

dsgcvinWKGRELKCGSGIFVTNEVHTWteqy kT ADSPKRLSAAIGKAWEEGVCGIRSATRLeNimwkISNELNHILLENDMKFTVVVGDVSGILA
DsgcvinwKGRELKCGSGIFVTNEVHTWTeqyk qaDSPKRLSAAIGKAWEEGVCGIRSATRLENImwkqiSNELNHILLENDMKFTVVVGDVSGILA
DSgcvinwkGRELKCGSGIFVTNEVHTWTE(QyYkgadSPKRLSAAIGKAWEEGVCGIRSATRLENimwkisNELNHILLENDMKFTVVVGDVsgila
DSGcvinwkgRELKCGSGIFVTNEvhtwteqykfgadsPKRLSAAIGKAWEEGVCGIRSATRLENImwkisnELNHILLENDMKFTVVVGDVSgila
DSGCvinwkgrELKCGSGIFVTNEVhtwteqyKFQADSPKRLSAAIGKAWEEGVCGIRSAtr1enimWKQISNELNHILLENDMKFTVVVGDVSGila
DSGCVinwkgreLKCGSGIFVTNEVHtwteqykFQADSPKRLSAAIGKAWEEGVCGIRSATr 1enimwKQISNELNHILLENDMKFTVVVGDVSGIla
DSGCVInwkgrelKCGSGIFVTNEVHTwteqyk TQADSPKRLSAAIGKAWEEGVCGIRSATR1enimwkQISNELNHILLENDMKFTVVVGDVSGILa

ggkkmirpgpmehkyswkswgKAKIIGAdvanttfIIDGPNTpecpdngrawniweVEDYGFGIFTTNIWLKLRDSYTQVCDHRLMSAAIKDSKAVHA
QukkmirpgpmehkyswkswgkAKIIGADvgnttfiIDGPNTPecpdngrawniwevEDYGFGIFTTNIWLKLRDSYTQVCDHRLMSAAIKDSKAVHA
gKKMIRPQpmehkysWKSWGKAkiigadvgnttfiiDGPNTPEcpdngraWNIWEVEDYGFGIFTTNIWLKLRDSYTQVCDHRLMSAAIKDSKAVHA
gkKMIRPQPmehkyswKSWGKAK1igadvgNTTFIIDGPNTPECpdngrawNIWEVEDYGFGIFTTNIWLKLRDSYTQVCDHRLMSAAIKDSKAVHA
qgkkMIRPQPMehkyswkSWGKAKIigadvgnTTFIIDGPNTPECPdNgrawnIWEVEDYGFGIFTTNIWLKLRDSYTQVCDHRLMSAAIKDSKAVha
ggkkmirpgpmehkyswksWGKAKIIgadvgntTFIIDGPNTPECPDNqrawniWEVEDYGFGIFTTNIWLKLRDSYTQVCDHRLMSAAIKDSKAVha
ggkkmirpgpmehkyswkswGKAKIIGadvgnttFIIDGPNTPECPDNqrawniwEVEDYGFGIFTTNIWLKLRDSYTQVCDHRLMSAAIKDSKAVHa

dmgywiesekne twKLARASFIEVKTCIWPKSHTLWSNGVLESEMIIPKIYGGPISqhnyrpgyftgtagPWHLGKLELDFDLCEGTTVVVDEHCGNR
Dmgywieseknetwk LARASFIEVKTCIWPKSHTLWSNGVLESEMIIPKIyggpisghnyrpgyFTQTAGPWHLGKLELDFDLCEGTTVVVDEHCGNR
DMgywieseknetwk IARASFIEVKTCIWPKSHTLWSNGVLESEMIIPKIYggpisghnyrpgy fTQTAGPWHLGKLELDFDLCEGTTVVVDEHCGNR
DMGywieseknetwklaRASFIEVKTCIWPKSHTLWSNGVLESEMIIPKIYGgpisghnyrpgyftQTAGPWHLGKLELDFDLCEGTTVVVDEHCGNR
dmgywieseknetwklarASFIEVKTCIWPKSHTLWSNGVLESEMIIPKIYGGpisghnyrpgyftgTAGPWHLGKLELDFDLCEGTTVVVDEHCGNR
dmgywieseknetwklaraSFIEVKTCIWPKSHTLWSNGVLESEMIIPKIYGGPisghnyrpgyftqtAGPWHLGKLELDFDLCEGTTVVVDEHCGNR
dmgywieseknetWKLARASFIEVKTCIWPKSHTLWSNGVLESEMIIPKIYGGPIsghnyrpgyftoqtaGPWHLGKLELDFDLCEGTTVVVDEHCGNR

GPSLRTTTVTGKTIHEWCCRSct1lpplrFKGEDGCWYGMEIRPVKEKEENLVKSMVSA
GPSLRTTTVTGKTIHEWCCRSCt1pplr fKGEDGCWYGMEIRPVKEKEENLVKSMVSA
GPSLRTTTVTGKTIHEWCCRSCT1pplrfkGEDGCWYGMEIRPVKEKEENLVKSMVSA
GPSLRTTTVTGKTIHEWCCRSCTLpplrfkgEDGCWYGMEIRPVKEKEENLVKSMVSA
GPSLRTTTVTGKTIHEWCCRSCTLPplrfkgeDGCWYGMEIRPVKEKEENLVKSMVSA
GPSLRTTTVTGKTIHEWCCRSCTLPP1rfkgedGCWYGMEIRPVKEKEENLVKSMVSA
GPSLRTTTVTGKTIHEWCCRSCTLPPLr fkgedgCWYGMEIRPVKEKEENLVKSMVSA



DENV2

N o oA WN B N o oA~ WN B N o oA~ WN B

N o oA~ WN B

dsgcvvswknkel kCGSGIFITDNVHTWteqykfgPESPSKLasaigkaHEEGICGIRSVTRLen1ImwkITPELNHILSENEVKLTIMTGDIKGIMQ
DsgcvvswknkelkcGSGIFITDNVHTWTeqykTgpESPSKLAsaigkahEEGICGIRSVTRLENImwkiTPELNHILSENEVKLTIMTGDIKGIMQ
DSgcvvswkNKELKCGSGIFITDNVHTWTEQykTopeSPSKLASaigkaheEGICGIRSVTRLENImwkoitPELNHILSENEVKLTIMTGDIKGIMQ
DSGcvvswknKELKCGSGIFITDNvhtwteqykfopesPSKLASALgkaheeGICGIRSVTRLENLMwkqitpELNHILSENEVKLTIMTGDIKGIMQ
DSGCvvswknkELKCGSGIFITDNVhtwteqyKFQPESPsklasaigkaheegICGIRSVErlenlmWKQITPELNHILSENEVKLTIMTGDIKGIMQ
DSGCVvswknkeLKCGSGIFITDNVHtwteqykFQPESPSklasaigKAHEEGICGIRSVTr1enlmwKQITPELNHILSENEVKLTIMTGDIKGIMQ
DSGCVVswknkelKCGSGIFITDNVHTwteqykfQPESPSKlasaigkAHEEGICGIRSVTR1enImwkQITPELNHILSENEVKLTIMTGDIKGIMQ

AGKRSLRPQPTELKy swktwgKAKMLSTeshnqt fLIDGPETAECPNTNrawnsleVEDYGFGVFTTNIWLKLREKQDVFCDSKLMSAAIKDNRAVHA
AGKRSLRPQPTELKY swktwgkAKMLSTEshnqtT1IDGPETAECPNTNRawnslevEDYGFGVFTTNIWLKLREKQDVFCDSKLMSAAIKDNRAVHA
AGKRSLRPQptelkysWKTWGKAkmlstesHNQTFLIDGPETAEcpntnraWNSLEVEDYGFGVFTTNIWLKLREKQDVFCDSKLMSAAIKDNRAVHA
AGKRSLRPQPtelkyswKTWGKAKmlsteshNQTFLIDGPETAECpntnrawNSLEVEDYGFGVFTTNIWLKLREKQDVFCDSKLMSAAIKDNRAVHA
AGKRSLRPQPTelkyswkTWGKAKM1steshnQTFLIDGPETAECPNtnrawnSLEVEDYGFGVFTTNIWLKLREKQDVFCDSKLMSAAIKDNRAvVha
AGKRSLRPQPTElkyswk tWGKAKMLs teshngqTFLIDGPETAECPNtnrawnsLEVEDYGFGVFTTNIWLKLREKQDVFCDSKLMSAAIKDNRAVha
AGKRSLRPQPTELkyswk twGKAKMLSteshnqtFLIDGPETAECPNTNrawns1EVEDYGFGVFTTNIWLKLREKQDVFCDSKLMSAAIKDNRAVHa

dmgywiesalndtwKMEKASFIEVKSCHWPKSHTLWSNGVLESEMIIPKSFAGPVSghnyrpgyytqtagPWHLGKLEMDFDFCEGTTVVVTEDCGNR
DmgywiesalndtwkMEKASFIEVKSCHWPKSHTLWSNGVLESEMIIPKSfagpvsghnyrpgyYTQTAGPWHLGKLEMDFDFCEGTTVVVTEDCGNR
DMgywiesalndtwkmEKASFIEVKSCHWPKSHTLWSNGVLESEMIIPKSFagpvsghnyrpgyy TQTAGPWHLGKLEMDFDFCEGTTVVVTEDCGNR
DMGywiesalndtwkmeKASFIEVKSCHWPKSHTLWSNGVLESEMIIPKSFAGpVsahnyrpgyytQTAGPWHLGKLEMDFDFCEGTTVVVTEDCGNR
dmgyWIESALNdtwkmekASFIEVKSCHWPKSHTLWSNGVLESEMIIPKSFAGPVSghnyrpgyytqTAGPWHLGKLEMDFDFCEGTTVVVTEDCGNR
dmgywIESALNDtwkmekaSFIEVKSCHWPKSHTLWSNGVLESEMIIPKSFAGPVSqhnyrpgyytqtAGPWHLGKLEMDFDFCEGTTVVVTEDCGNR
dmgywiesalndtWKMEKASFIEVKSCHWPKSHTLWSNGVLESEMIIPKSFAGPVSsghnyrpgyytqtaGPWHLGKLEMDFDFCEGTTVVVTEDCGNR

GPSLRTTTASGKLITEWCCRSctlpplryrgedgcWYGMEIRPLKEKEENLVNSLVTA
GPSLRTTTASGKLITEWCCRSCt1pplryRGEDGCWYGMEIRPLKEKEENLVNSLVTA
GPSLRTTTASGKLITEWCCRSCT1pplryrGEDGCWYGMEIRPLKEKEENLVNSLVTA
GPSLRTTTASGKLITEWCCRSCTLpplryrgEDGCWYGMEIRPLKEKEENLVNSLVTA
GPSLRTTTASGKLITEWCCRSCTLPplryrgeDGCWYGMEIRPLKEKEENLVNSLVTA
GPSLRTTTASGKLITEWCCRSCTLPP1ryrgedGCWYGMEIRPLKEKEENLVNSLVTA
GPSLRTTTASGKLITEWCCRSCTLPPLryrgedgCWYGMEIRPLKEKEENLVNSLVTA



DENV3

N o oA WN B N o oA~ WN B N o oA~ WN B

N o oA~ WN B

dmgcvinWKGKELKCGSGIFVTNEVHTWEeqykADSPKRLATAIAGAWENGVCGIRSTTRMenl11wkgIANELNY1ilwenniKLTVVVGDITGVLE
DmgcvinwKGKELKCGSGIFVTNEVHTWTeqykTqaDSPKRLATAIAGAWENGVCGIRSTTRMENL1wkgiANELNYI1wennikLTVVVGDITGVLE
DMgcvinwkGKELKCGSGIFVTNEVHTWTE(QyY kT qadSPKRLATAIAGAWENGVCGIRSTTRMENI1wkgiaNELNYILwennik1TVVVGDITGVLE
DMGcvinwkgKELKCGSGIFVTNEvhtwteqykfgadsPKRLATAIAGAWENGVCGIRSTTRMENLIwkgianELNYILWennik1tVVVGDITGVLE
DMGCvinwkgkELKCGSGIFVTNEVhtwteqyKFQADSPKRLATAIAGAWENGVCGIRSTtrmenl1IWKQIANELNy1ilweNNIKLTVVVGDITGVLE
DMGCVinwkgkeLKCGSGIFVTNEVHtwteqykFQADSPKRLATAIAGAWENGVCGIRSTTrmenllwKQIANELNY1ilwenNIKLTVVVGDITGVLE
DMGCVInwkgkelKCGSGIFVTNEVHTwteqyk fQADSPKRLATAIAGAWENGVCGIRSTTRmen11wkQIANELNyilwennIKLTVVVGDITGVLE

QGKRTLTPQPMELKyY swktwgKAKIVTAetgnssfIIDGPSTPECPSASrawnvweVEDYGFGVFTTNIWLKLREVYTQLCDHRLMSAAVKDERAVHA
QGKRTLTPQPMELKYswktwgkAKIVTAEtnssfiIDGPSTPECPSASRawnvweVvEDYGFGVFTTNIWLKLREVYTQLCDHRLMSAAVKDERAVHA
QGKRTLTPQpmelkysWKTWGKAkivtaetgnssfiiDGPSTPEcpsasraWNVWEVEDYGFGVFTTNIWLKLREVYTQLCDHRLMSAAVKDERAVHA
QGKRTLTPQPmeLkyswKTWGKAK1ivtaetNSSFIIDGPSTPECpsasrawNVWEVEDYGFGVFTTNIWLKLREVYTQLCDHRLMSAAVKDERAVHA
QGKRTLTPQPMe LkyswkTWGKAKIVtaetgnSSFIIDGPSTPECPsasrawnVWEVEDYGFGVFTTNIWLKLREVYTQLCDHRLMSAAVKDERAVha
QGKRTLTPQPMELkyswk tWGKAKIVtaetqnsSFIIDGPSTPECPSasrawnvWEVEDYGFGVFTTNIWLKLREVYTQLCDHRLMSAAVKDERAVha
QGKRTLTPQPMELkyswktwGKAKIVTaetqnssFIIDGPSTPECPSAsrawnvwEVEDYGFGVFTTNIWLKLREVYTQLCDHRLMSAAVKDERAVHa

dmgywiesqkngswKLEKASLIEVKTCTWPKSHTLWSNGVLESDMIIPKSLAGPISqhnhrpgyhtgtagPWHLGKLeldfnycEGTTVVISENCGTR
DmgywiesgkngswkLEKASLIEVKTCTWPKSHTLWSNGVLESDMIIPKSlagpisghnhrpgyHTQTAGPWHLGKLELdTnyceGTTVVISENCGTR
DMgywiesqgkngswk 1EKASLIEVKTCTWPKSHTLWSNGVLESDMIIPKSLagpisghnhrpgyhTQTAGPWHLGKLELdTnycegTTVVISENCGTR
DMGywiesgkngswk1eKASLIEVKTCTWPKSHTLWSNGVLESDMIIPKSLAgpisghnhrpgyhtQTAGPWH1gk1eldFNYCEGTTVVISENCGTR
dmgywiesgkngswk1ekASLIEVKTCTWPKSHTLWSNGVLESDMIIPKSLAGpisghnhrpgyhtgTAGPWHLgk1eldfNYCEGTTVVISENCGTR
dmgywiesgkngswklekaSLIEVKTCTWPKSHTLWSNGVLESDMIIPKSLAGPisghnhrpgyhtqtAGPWHLGk1eldfnYCEGTTVVISENCGTR
dmgywiesqkngsWKLEKASLIEVKTCTWPKSHTLWSNGVLESDMIIPKSLAGPIsghnhrpgyhtqtaGPWHLGK1eldfnyCEGTTVVISENCGTR

GPSLRTTTVSGKLIHEWCCRSctlpplrYMGEDGCWYGMEIRPINEKEENMVKSLASA
GPSLRTTTVSGKLIHEWCCRSCt1pplryMGEDGCWYGMEIRPINEKEENMVKSLASA
GPSLRTTTVSGKLIHEWCCRSCT1pplrymGEDGCWYGMEIRPINEKEENMVKSLASA
GPSLRTTTVSGKLIHEWCCRSCTLpplrymgEDGCWYGMEIRPINEKEENMVKSLASA
GPSLRTTTVSGKLIHEWCCRSCTLPplrymgeDGCWYGMEIRPINEKEENMVKSLASA
GPSLRTTTVSGKLIHEWCCRSCTLPP1rymgedGCWYGMEIRPINEKEENMVKSLASA
GPSLRTTTVSGKLIHEWCCRSCTLPPLrymgedgCWYGMEIRPINEKEENMVKSLASA



DENV4

N o oA WN B N o oA~ WN B N o oA~ WN B

N o oA~ WN B

DMGCVVSWSGKELKCGSGIFVADNVHTWteqykfgPESPARLasailnaHKDGVCGIRSTTRLenvmwkITNELNYVLWEGGHDLTVVAGDVKGVLT
DMGCVVSWSGKELKCGSGIFVADNVHTWTeqykTgpESPARLAsai1lnahKDGVCGIRSTTRLENVMwWKiTNELNYVLWEGGHDLTVVAGDVKGVLT
DMGCVVSWSGKELKCGSGIFVADNVHTWTEQykTgpeSPARLASa11nahkDGVCGIRSTTRLENvVmMwkoitNELNYVLWEGGHDLTVVAGDVKGVLT
DMGCVVSWSGKELKCGSGIFVADNvhtwteqykfgpesPARLASAL1NahkdGVCGIRSTTRLENVMwkqitnELNYVLWEGGHDLTVVAGDVKGVLT
DMGCVVSWSGKELKCGSGIFVADNVhtwteqyKFQPESPARLASAI 1nahkdgVCGIRSTtrlenvmWKQITNELNYVLWEGGHDLTVVAGDVKGVLT
DMGCVVSWSGKELKCGSGIFVADNVHtwteqykFQPESPARLASAILNnahkdgvCGIRSTTr lenvmwKQITNELNYVLWEGGHDLTVVAGDVKGVLT
DMGCVVSWSGKELKCGSGIFVADNVHTwteqyk fQPESPARLASAILNahkdgvcGIRSTTR1IenvmwkQITNELNYVLWEGGHDLTVVAGDVKGVLT

KGKRALTPPVNDLKY swktwgKAKIFTPearnstfLIDGPDTsecpnerrawnfleVEDYGFGMFTTNIWMKFREGSSEVCDHRLMSAAIKdgkavha
KGKRALTPPVNDLKY swk twgkAKIFTPEarnstf1IDGPDTSecpnerrawnflevEDYGFGMFTTNIWMKFREGSSEVCDHRLmsaaikdgkavha
KGKRALTPPvNnd1kysWKTWGKAkiftpearnstfliDGPDTSEcpnerraWNFLEVEDYGFGMFTTNIWMKFREGSSEVCDHRLMsaaikdgKAVHA
KGKRALTPPVNd1kyswKTWGKAKiftpearNSTFLIDGPDTSECpnerrawNFLEVEDYGFGMFTTNIWMKFREGSSEVCDHRLMSaaikdgkAVHA
KGKRALTPPVNd 1kyswkTWGKAKIftpearnSTFLIDGPDTSECPner rawnFLEVEDYGFGMFTTNIWMKFREGSSEVCDHRLMSAaikdgkavha
KGKRALTPPVND1kyswktWGKAKIFtpearnsTFLIDGPDTSECPNer rawnfLEVEDYGFGMFTTNIWMKFREGSSEVCDHRLMSAALkdgkavha
KGKRALTPPVNDLkYswktwGKAKIFTpearnstFLIDGPDTSECPNEr rawnf1EVEDYGFGMFTTNIWMKFREGSSEVCDHRLMSAAIkdgkavha

dmgywiesskngtwQIEKASLIEVKTCLWPKTHTLWSNGVLESQMLIPKSYAGPFSqhnyrqgYATQTVGPWHLGKLEIDFGECPGTTVTIQEDCDHR
dmgywiessknqtwqIEKASLIEVKTCLWPKTHTLWSNGVLESQMLIPKSyagpfsghnyrqgyATQTVGPWHLGKLEIDFGECPGTTVTIQEDCDHR
DMgywiessKNQTWQIEKASLIEVKTCLWPKTHTLWSNGVLESQMLIPKSYagpfsghnyrqgyaTQTVGPWHLGKLEIDFGECPGTTVTIQEDCDHR
DMGywiesskNQTWQIEKASLIEVKTCLWPKTHTLWSNGVLESQMLIPKSYAgpfsghnyrqgyatQTVGPWHLGKLEIDFGECPGTTVTIQEDCDHR
dmgywiessknQTWQIEKASLIEVKTCLWPKTHTLWSNGVLESQMLIPKSYAGpTsghnyrqgyatqTVGPWHLGKLEIDFGECPGTTVTIQEDCDHR
dmgywiesskngTWQIEKASLIEVKTCLWPKTHTLWSNGVLESQMLIPKSYAGPfsghnyrQGYATQTVGPWHLGKLEIDFGECPGTTVTIQEDCDHR
dmgywiesskngtWQIEKASLIEVKTCLWPKTHTLWSNGVLESQMLIPKSYAGPFsghnyrqGYATQTVGPWHLGKLEIDFGECPGTTVTIQEDCDHR

GPSLRTTTASGKLVtgwccrsctmpplrFLGEDGCWYGMEIRPLSEKEENMVKSQVTA
GPSLRTTTASGKLVTqwccrsctmpplr fLGEDGCWYGMEIRPLSEKEENMVKSQVTA
GPSLRTTTAsgklvtgWCCRSCTmpplrf1GEDGCWYGMEIRPLSEKEENMVKSQVTA
GPSLRTTTASgklvtqwCCRSCTMpplrf1gEDGCWYGMEIRPLSEKEENMVKSQVTA
GPSLRTTTASGK1vtqwcCRSCTMPplrT1lgeDGCWYGMEIRPLSEKEENMVKSQVTA
GPSLRTTTASGK1vtqwccRSCTMPPLrflgedGCWYGMEIRPLSEKEENMVKSQVTA
GPSLRTTTASGKLVvtgwccrSCTMPPLr flgedgCWYGMEIRPLSEKEENMVKSQVTA



