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METHOD USED TO PRODUCE DATA IN SUPPLEMENTAL TABLE S1

MagPlex SANDWICH IMMUNOASSAYS

Reagents/Supplies:

Mixed MagPlex bead (microsphere) solution (includes experimental and control bead sets)
PBST- Phosphate buffered saline with 0.05 % Tween (for washes)
PBSTB- PBST and 1 mg/ml BSA (PBSTB) (for reagent dilutions)
Serum

Antigen DENV-2 NS1 —(in Serum at 178 ug/mlL)

Biotin-labelled sdAb (Bt-DD5-gs3k)

Streptavidin phycoerythrin (SAPE)

Biotin-labelled goat anti-streptavidin (Bt-goat o SA)

Microtiter plate — 96 well polyethylene round bottom plate
Magnetic plate similar to 96f magnet (BioTek, Winooski, VT, USA)
Magnetic holder for eppendorf tube

Protocol for control assay demonstrating the function of the sdAb for DENV NS1 detection:

For the dose response assay of DENV-2 NS1 in the round bottom polypropylene microtiter plate (low binding).
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Bead preparation: Make a 1:10 dilution of the mixed bead mixture in PBSTB in a volume equal to at least 10
pl/sample in an Eppendorf tube (i.e. use 1 ul of bead mix stock/sample).

Add 20 pl of the DENV-2 NS1 in Serum (178 ng/mL) to Row A of Columns 1 and 2.

Add 10 pl of Serum in Rows B-H of Columns 1 and 2.

Make serial dilutions of the DENV-2 NS1 by moving 10 pl down from Row A for both columns to B, mix and repeat to
row C, etc, down to row G. Leave H as the blank.

Add 10 pl of microspheres (make sure to resuspend right before use, as they settle rapidly).

Place plate in the dark (or semi-dark) at 4°C for 30 min. Darkness is needed to reduce photobleaching of beads.
Wash the plate by placing the plate on a 96f magnet (BioTek, Winooski, VT, USA; or similar) and washing 2 times with
PBST. To wash the plate, 150 pl PBST is added to sample in the plate. While holding on magnet, discard liquid.
Repeat for 2" wash. Use magnet only for wash steps.

Add 50 ul /well of 1 ug/mL Bt-sdAb (Bt-DD5-gs3k). This is prepared by diluting into required volume of PBSTB to
prepare for all wells. Incubate 30 min at 4°C and in dark.

Wash the beads 2 times as above.

Add 50 pl/well of 5.0 ug/mL streptavidin conjugated phycoerythrin (SAPE), to prepare dilute 1 mg/mL stock 1:200 in
PBSTB to form the first layer of the fluorescent sandwich assay. The beads are incubated for 15 min at 4°C and in
dark.

Wash the beads 2 times as above.

Add 50 pl/well 1 ug/ml Bt-Goat anti-streptavidin (in PBSTB) and incubate for 15 min at 4°C and in dark.

Wash the beads 2 times as above.

Add again 50 ul/ml 5.0 ug/mL SAPE (in PBSTB) to wells and incubate for 15 min at 4°C and in dark.

Wash the beads 2 times as above.

Add 85 pl of PBST is added to each well

Measure fluorescence (binding) on the MAGPIX instrument (Luminex Corp., Austin, TX, USA). The median value
obtained by the evaluation of > 50 microspheres for each set, and error bars (the standard error of the mean (SEM)),
which is typically less than £ 10% the mean.



Supplemental figure S1

DH4-vird2 EVOLOASGGGLYOAGGSLRYSCARTGIAFASYAYAHYROAPEKDOREHIA----TYGGLGGTKYYDSYKGRF TISROHAKHAYTLOHNSLKPEDTAYYYCARYE—-HDDGHYYHDTHGOGTRYTYSA
DD1-vird2 EYOLBASGGGLYOAGGSLRYSCARTGIAFASYAYAHYRAAPGKAREHYA----TYGGLGGTEYYDSYKGRF TISRONAKHAYTLAHNSLKPEDTAYYYCARYE--HDDGHY YHDTHGAGTRYTYSA
DF4-vird2 EVOLOASGGGLYOAGGSLRYSCARTGIAFASYAYAHYROAPGKAREHYA----TYGGLGGTKYYDSYKGRF TISROHAKHAYTLOHHSLKPEDTAYYYCARYE—-HDDGHYYHDTHGOGTRYTYSA
DH3-vird2 EVOLOASGGGLYOAGGSLRYSCARTGIAFASYAYAHYROAPGKAREHYA----TYGGLGGTKYYDSYKGRF TISROHAKHAYTLOHHSLKPEDTAYYYCARYE—-HDDGHYYHDTHGOGTRYTYSA
DD4-vird3 EVOLOASGGGLYOAGGSLRYSCARTGIAFASYAYAHYRAAPGKOREHYA----TYGGLGGTKYYDSYKGRF TISROHAKHAYTLOHHSLKPEDTAYYYCARYE—-HDDGHYYHDTHGOGTRYTYSA
DC4-v2rd3  EVOLOASGGGELYOAGGSLRYSCARTGIAFASYAYAHYROAPGKAREHYA-——-TYGGLGGTKYYDSYKGRF TISRONAKHAYTLOHNSLKPEDTAYYYCARYE—-HDDGHY YHDTHGOGTRYTYSA
DB10-subv2rd3 EYOLOASGGGLYOAGGSLRYSCAATGIAFASYAYAHYROAPGKOREHYA----TYGGLGGTKYYDSYKGRF TISRDNAKHAY TLOHHSLKPEDTAYYYCARYE--HDDGHYYHDTHGOGTRYTYSA
DE1-vird3 EVOLOASGGGLYOAGGSLRYSCARTGIAFASYAYAHYROAPGKAREHYA----TYGGLGGTKYYDSYKGRF TISROHAKHAYTLOHNSLKPEDTAYYYCARYE—-HDDGHYYHDTHGOGTRYTYSA
DE2-vird3 EYOLOASGGGLYOAGGSLRYSCARTGIAFASYAYAHYROAPGKOREHYA=--=TYGGLGGTKYYDSYKGRF TISRONAKHAYTLONNSLKPEDTAYYYCARYE=~HDDGHY YHDTHGOGTRYTYSA
DF9-v3rd3 EVOLOASGGGLYOAGGSLRYSCARTGIAFASYAYAHYROAPGKAREHYA----TYGGLGGTKYYDSYKGRF TISROHAKHAYTLOHNSLKPEDTAYYYCARYE—-HDDGHYYHDTHGOGTRYTYSA
DE12-subv2rd3 EYOLOASGGGLYOAGGSLRYSCAATGIAFASYAYAHYROAPGKOREHYA----TYGGLGGTKYYDSYKGRF TISRDNAKHAYTLOHHSLKPEDTAYYYCARYE--HDDGHYYHDTHGOGTRYTYSA
DD4-v2rd3 EVOLOASGGGLYOAGGSLRYSCARTGIAFASYAYAHYROAPGKOREHYA----TYGGLGGTKYYDSYKGRF TISRDHAKHAYTLOHHSLKPEDTAYYYCARYE—-HDDGHYYHDTHGOGTRYTYSA
DC11-v3rd3 EYOLOASGGGLYOAGGSLRYSCARTGIAFASYAYAHYRAAPGKOREHYA----TYGGLGGTKYYDSYKGRF TISRDHAKHAYTLOHKSLKPEDTAYYYCARYE—-HDDGHY YHDTHGOGTRYTYSA
DES-v2rd3 EVOLOASGGGLYOAGGSLRYSCARTGIAFASYAYAHYROAPGKAREHYA----TYGGLGGTKYYDSYKGRF TISROHAKHAYTLOHHSLKPEDTAYYYCARYE—-HDDGHYYHDTHGOGTRYTYSA
DD1-vird3 DYOLOASGGGLYOAGGSLRYSCARTGIAFASYAYAHYROAPGKAREHYA----TYGGLGGTKYYDSYKGRF TISROHAKHAYTLOHHSLKPEDTAYYYCARYE—-HDDGHYYHDTHGOGTRYTYSA
Dgh=-v2rd3 DYOLOASGGGLYOAGGSLRYSCARTGIAFASYAYAHYROAPGKOREHYA=--=TYGGLGGTKYYDSYKGRF TISRONAKHAYTLOHNSLKPEDTAYYYCARYE==-HDDGHY YHDTHGOGTRYTYSA
DH2-vird2 EVOLOASGGGLYOAGGSLRYSCARTGIAFASYAYAHYROAPGKRREWYA—---TYGGLGGTKYYDSYKGRF TISROHAKHAYTLOHHSLKPEDTAYYYCARYE—-HDDGHYYHDTHGOGTRYTYSA
DAl-vird3 EVOLOASGGGLYOAGGSLRYSCARTGIAFASYAYAHFROAPGKAREHYA----TYGGLGGTKYYDSYKGRF TISROHAKHAYTLOHHSLKPEDTAYYYCARYE—-HDDGHYYHDTHGOGTRYTYSA
DG4-vird3 EVOLOASGGGLYOAGGSLRYSCARSGIAFASYAYAHYRAAPGKAREHYA--—-TYGGLGGTKYYDSYKGRF TISROHAKHAYTLOHHSLKPEDTAYYYCARYE—-HDDGHYYHDTHGOGTRYTYSA
Dab-v2rd3 EVOLOASGGGLYOAGGSLRYSCARAGIAFASYAYAHYROAPGKAREHYA----TYGGLGGTKYYDSYKGRF TISROHAKHAYTLOHHSLKPEDTAYYYCARYE—-HDDGHYYHDTHGOGTRYTYSA
DH4-vird3 DVOLOASGGGYYOAGGSLRYSCARTGIAFASYAYAHYROAPGKAREHYA----TYGGLGGTKYYDSYRGRF TISROHAKHAYTLOHHSLKPEDTAYYYCARYE—-HDDGHYYHDTHGOGTRYTYSA
DH1-v2rd2  VOLOASGGGLYOAGGSLRYSCARTGIAFASYAYAHYROAPGKAREHYA----TYGGLGGTKYYDSYKGRF TISROHAKHAYTLOHNSLKPEDTAYYYCARYE—-HDDGHYYHDTHGOGTRYTYSA
DA4-v2rd3 EYOLOASGGGLYOAGGSLRYSCYATGIAFASYAYAHYROAPGKALEHYA----TYGGLGGTKYYDSYKGRF TISRONAKHAYTLOHNSLKPEDTAYYYCARYE—-HDDGHY YHDTHGOGTRYTYSA
DD9-v3rd3 EVOLOASGGGLYOAGGSLRYSCARSGIAFTHYALAHYRAPPGKAREHYA----TYGYLGGTKYADSYKGRFALISRONAKHTYILOHHSLKPYDTAYYFCARYE--HSHGRYYHDSHGOGTAYTYSA
DH4-v2rd3 EVOLOASGGGLYOAGGSLRYSCARSGIAFTHYALAHYROAPGKAREHYA----TYGYLGGTKYADSYKGRF TISRONAKHTYILOHHSLKPYDSAYYFCARYE—-HSHGRYYHOHHGOGTAYTYSS
DB1l-subv2rd3 DYOLOASGGGLYOAGGSLRYSCARSGIAFTHYALAHYROAPGKAREHYA----TYGYLGGTKYADSYKGRF TISRONAKHTYILOHNSLKPYDTAYYFCARYE--HSHGRYYHDSHGOGTAYTYSA
DA11-subv2rd3 EYOLOASGGGLYOAGGSLRYSCARSGIAF THYALAHYROAPGKARYHYA----TYGYLGGTKYADSYKGRF TISRDONAKHTYILOHHSLKPYDTAYYFCARYE--HSHGRHYHDSHGOGTAVTYSA
DB5-v3rd2 DVOLOASGGGLYODGGSLRLSCARSGLGFRIHSHGHYRAAPGKARDLYA----YITDSGATHYAPSYKGRF TISRESAGHTYYLOHHSLKPDDTAYYYCAYTT—-HOPHSY----HGOGTAYTYSS
DC4-vird3 EVOLOASGGGLYOAGGSLRLSCARSERTFSHYFYGHFROAPGKEREFYA---RITHSGSHYEYEDAVKDRF TLSSDHAKHTYYLHHHSLKPEDTAYYYCARRHNTIHTPTIRDYHYHGOGTAYTYSS
Dgl2-subv2rd3  EVOLYESGGGSYOAGGSLRLSCARSERTFSYYFHGHFROAPGKEREHYA---RIRHHGDGADY TDAYKDRF TISSOHAKHTYYLAHHSLKPEDTAYYYCARANSTHKPTTROYHYHGAGTAYSYSS
Dgl0-subv2rd3 EYOLVESGGGSYOAGGSLRLSCARSERTFSYYFHGHFROAPGKEREHYA---RIRHNGDGADY TDOAYKDRF TISSDHAKHTYYLOHHSLKPEDTAYYYCARRNSIHKPTTROYHYHGOGTAVSYSS
DH10-subv2rd3 EYOLVESGGGSYOAGGSLRLSCARSERTFSYYFHGHFROAPGKEREHYA---RIRHNGDGADY TDOAYKDRF TISSDHAKHTYYLOHHSLKPEDTAYYYCARRNSIHKPTTROYHYHGOGTAVSYSS
DH12-subv?rd3  EVOLYESGGGSYAAGGSLRLSCARSERTFSYYFHGHFRAOAPGKEREHYA---RIRHNGDGADY TDAYKDRF TISSOHAKHTYYLAHNSLKPEDTAYYYCARANSTHKPTTROYHYHGAGTAYSYSS
DA10-subv2rd3 EYOLVYESGGGSYOAGGSLRLSCARSERTFSYYFHGHFROAPGKEREHYA---RIRHNGDGADY TDOAYKDRF TISSDHAKHTYYLOHHSLKPEDTAYYYCARRNSIHKPTTROYHYHGOGTAVSYSS
DD5-v3rd2 EVOLOASGGGLYOAGGSLRLSCARSGRAFSSETHGHFRAOAPGKEREFYARIHRIGGSTYNTOYADSYKGRFATSADRAKHTYDLOHHTLKPEDTAYYYCAGKHRGRSYHLYDYDYHGOGTAYTYSS
DD6-vird2 EVOLOASGGGSYOAGGSLRLSCAHSSITYPDYTIGHYRRAPGKGGEEYS—--LISHHGGRTHYAGSYKGRFAISROSYKHTYYLOHHHLKPEDTDIYYCGGTTFGLARRPHEYDSHGOGSAYTYSS
DC7-v3rd2 EVOLOASGGGSYOAGGSLRLSCAHSSITYPDYTIGHYRRAPGKGGEEYS—--LISHHGGRTHYAGSYKGRFAISROSYKHTYYLOHHHLKPEDTDIYYCGGTTFGLARRPHEYDSHGOGSAYTYSS
DC1-vird3 DYOLYOSGGGSYOAGGSLRLSCAHSSITYPDYTIGHYRRAPGKGGEEYS—--LISHHGGRTHYAGSYKGRFAISROSYKHTYYLOHHHLKPEDTDIYYCGGTTFGLARRPHEYDSHGOGSAYTYSS
DC5-v3rd2 DVOLYOSGGGSYOAGGSLRLSCAHSSITYPDYTIGHYRRAPGKGGEEYS—--LISHHGGRTHYAGSYKGRFAISROSYKHTYYLOHHHLKPEDTDIYYCGGTTFGLARRPHEYDSHGOGSAYTYSS
DF8=-v3rd2 DYOLYOSGGGE5YOAGGSLRLSCAHSSITYPDYTIGHYRRAPGKGGEEYS==--LTSHHGGRTHYAGSYKGRFATSROSYKHTYYLOHNNLKPEDTDIYYCGGT TFGLARAPHEYDSHGOGSAYTYSS
DE9-v3rd3 DVOLYOSGGGSYOAGGSLRLSCAHSSITYPDYTIGHYRRAPGKGGEEYS—--LISHHGGRTHYAGSYHGRFAISROSYKHTYYLOHHHLKPEDTDIYYCGGTTFGLARRPHEYDSHGOGSATITYSS
DD7-v3rd2 EVOLYOSGGGSYOAGGSLRLSCAHSSITYPDY TIGHFRRAPGKGGEEYS—--LISHHGGRSHYAGSYKGRFAISROSYKHTYYLOHHHLKPEDTDIYYCGGTTFGLARRPHEYDSHGOGSAYTYSS
DF1-vird2 EYOLYOSGGGSYOAGGSLRLSCAHSSITYPDYTIGHYRRAPGKGGEEYS—--LISHHGGRTHYAGSYKGRFAISXDSYKHTYYLOHNHLKPEDTDIYYCGGT TFGLARAPNXYDSHGPGGAXKTX

Sequences of clones selected on NS1 from DENV-1, 2, and 3 from second and third rounds. Selection on
DENV-1 NS1, round 2 are labeled with “-v1rd2” after the clone name. We identified 10 positives out of 48
screened, and sequenced 7. Round 3 panned on NS1 from DENV-1 are labeled with “v1rd3”. 16 positive
clones were identified after screening 32, and 9 were sequenced. Selections on DENV-2 are labeled v2 with
the round number; rd2 and rd3 for rounds 2 and 3 respectively. Subtractive panning is noted by the
addition of “sub”. In round 2, 3 positives were identified from the regular panning protocol of 24 screened
and one was sequenced, while no positives were seen for round 2 of the subtractive panning. For round 3
on NS1 from DENV-2 we identified 11 positives out of 24 screened and sequenced 7. For the subtractive
panning we identified 10 binding clones out of 24 screened and sequenced 9. The second round of panning
on NS1 from DENV-3 yielded 6 positives out of 34 examined, all were sequenced. The third round gave 5
positives out of 32 and 4 were sequenced.

Sequences fall into 5 sequence families grouped by similarity.



Supplemental figure S2. Direct binding of Bt-sdAb to MagPlex bead immobilized NS1.
Control bead sets were included in each experiment. CHIKV VLP indicates beads
functionalized with chikungunya virus (CHIKV) virus like particles (VLP). CHIKV VLPs

were from the Native Antigen Company (Kidlington, UK)
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Supplemental figure S3
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Comparison of the primary sequence of the DENV-1-4 NS1 strains Nauru/West Pac/1974;
Thailand/16681/1984; Sri Lanka/1266/2000; Dominica/814669/1981 respectively. These are the strains
from which the recombinant NS1 from The Native Antigen Company are derived.



Supplemental figure S4. Surface Plasmon Resonance Data for SdAb. The NS1 from
DENV-1, DENV-2, DENV-3 and DENV-4 are noted as V1, V2, V3, and V4 respectively.
Concentrations indicated in nM to the right of each set of traces. DC4 and DH12 are
also shown scaled independently after all the other sdAb for better visualization.
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Supplemental figure S5. SPR data for immobilized sdAb binding NS1. The NS1 from
DENV-1, DENV-2, DENV-3 and DENV-4 are noted as V1, V2, V3, and V4 respectively.

Concentrations indicated in nM to the right of each set of traces.
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Supplemental figure S6a. MagPlex Sandwich Assays for DENV-1 NS1
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Supplemental figure S6b. MagPlex Sandwich Assays for DENV-2 NS1
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Supplemental figure S6¢c. MagPlex Sandwich Assays for DENV-3 NS1

800

600 -

500 4

s

300

200

100

1000

900
800 4
700
600 -

MFI

400 4
300
200
100

1200

1000

800 4

MFI

400 4

200

700

600 -

500

400 -

MFI

300

200

100

DENV-3 NS1 (Bt-DD1)

400 4
EOO

500

DENV-3 NS1 (Bt-DD7)

== DH12

O—0
r ¥
0 064 32 16 80 400 2000 10000

DENV-3 NS1 (ng/mL)

DENV-3 NS1 (Bt-DD5)

600 -

2000 10000

32 16 80
DENV-3 NS1 (ng/mL)

0 0.64 400

DENV-3 NS1 (Bt-DC7)

«===DD7
O-DC7
& DD6

== DH12

DBS

0 0.64 3.2 16 80 400 2000 10000
DENV-3 NS1 (ng/mL)

450

400

350

300

MFI

150 A

100

50

1000

900
800 1
700
600 -

MFI

400
300 -
200 -
100

1000
«=G==DD7 900 —0—DD7
0-DC7 800 1 ©—DC7
A—DD6 700 A A—DD6
—@—DH12 600 - & DH12
DB5 E 500 1 DB5
400
300 -
2 Z 200 -
- o R D -
0 064 32 16 80 400 2000 10000 0 o061 32 16 8 400 2000 10000
DENV-3 NS1 (ng/mL) DENV-3 NS1 (ng/mL)
DENV-3 NS1 (Bt-DD9) DENV-3 NS1 (Bt-DB5)
1000
w=O==DD7
©—DC7 o >—bD7
A-—DDE 800 1 @—DC7
700 1 A~ DD6

0 0.64

32 16 80 400 2000 10000
DENV-3 NS1 (ng/mL)

DENV-3 NS1 (Bt-DD6)

250

200

====DD7
O-DC7
A~—DD6

=== DH12

0 0.64 3.2 16 80 400

DENV-3 NS1 (ng/mL)

2000 10000

DENV-3 NS1 (Bt-DH12)

500 -

«=<==DD7
O~ DC7
A~ DD6

=@ DH12

DB5

 ———

0 10000
DENV-3 NS1 (ng/mL)




DENV-4 NS1 (Bt-DD1)
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Supplemental figure S6d. MagPlex Sandwich Assays for DENV-4 NS1
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Supplemental figure S7a. MagPlex Sandwich Assays for DENV-1 -4 NS1 (tested as a

mixture of serotypes)
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Supplemental Figure S7b. MagPlex Sandwich Assays for ZIKV NS1
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Supplemental figure S7c. MagPlex Sandwich Assays for YFV NS1

YFV Assay (Bt-DD1)

400

—=o—DD1 =<=-DD7
350
DD9 DB5
300 | =A=DC7 —o—DD5
450 | ~0-DD6  —e—DC4
_ —e—DH4  —e—DH12
S 20 | _o R3p11
150
100
50
(1]
0 100 1000 10000
YFV NS1 ng/mL
YFV Assay (Bt-DD9)
400
~e—DD1  —0—DD7
350
DD9 DB5
300 | =A—DC7 —e—DD5
4so | ~0—DD6  —e—DC4
_ —e—Dfi4  —e—DH12
"‘E' 200
150
100
50
0
0 100 1000 10000
YFV NS1 ng/mL
YFV Assay (Bt-DD5)
400
—6—DD1  =<0—DD7
350
©0—DD9 DB5
300 | =A—DC7  —e—DD5
4o | —0-DD6  —e—DC4
_ —e—DH4  —8=—DH12
S 200 | _o R3pi1

150

100

50 * o — ﬁ

0 100 1000
YFV NS1 ng/mL

10000

MFI

400

YFV Assay (Bt-DD7)

350

300

250

200

150

100

50

—o—DD1 =<=DD7

©o-DD9 DB5
=#x-DC7 ~0-DD5
={J}=DD6 —e—DC4
—o—DH4 —=—DH12
—e—R3B11

; | A

400

350

300

250

200

MFI

150

100

50

400

350

300

250

200

MFI

150

100

50

0 100 1000 10000
YFV NS1 ng/mL
YFV Assay (Bt-DB5)
~®—-DD1  =<¢-DD7
DD9 DB5
—#=DC7  —#—DD5
~J=DD6 =—@=—DC4
——DH4  =—@=—DH12
—e—R3B11
0 100 1000 10000
YFV NS1 ng/mL
YFV Assay (Bt-DD5)
=0-DD1 =<=DD7
©-DD9 DB5
—#&—-DC7  —e—DD5
~{}=DD6 =—@=DC4
—0—DH4  =—@=—DH12
—o—R3B11

R o N+ C— |

0 100 1000
YFV NS1 ng/mL

10000



Supplemental figure S7d. MagPlex Sandwich Assays for JEV NS1
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Supplemental figure S7e. MagPlex Sandwich Assays for WNV NS1
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Supplemental figure S7f. MagPlex Sandwich Assays for TBEV NS1
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Supplemental figure S8. Sequence comparison with other NS1 variants. In all cases the
strain corresponds to the one that Native Antigen Company used as the basis for their
recombinantly produced NS1 product
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DENY-2 DSGCYYSHKNKELKCGSGIFITONYHTHTEQYKFOPESPSKLASATOKAHEEGICGIRSYTRLEMLHHKOITPELNHILSEMEYKLTIHTGDIKGIHOAGKRSLRPOPTELKYSHKTHGKAKHLSTESHH
DENY=4 DHGCYASHSGKELKCGSGIFYYDNYHTHTEQYKFOPESPARLASATLHAHKDGYCGIRSTTRLENYHHKQITHELHYYL HEGGHDL TYYAGDYKGYL TKGKRALTPPYSDLKYSHK THGKAKIFTPEARN
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Comparison with NS1 from WNV strain NY-99
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Comparison with NS1 from YFV strain 17D
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1 1

DENV-1 TTFIIDGPHTPECPONORAHNIMEYEDYGFGIFTTHIHLKLRDSYTOYCDHRLHSARIKDSKAYHADHGYHIESEKHETHKLARASFIEYKTCIHPKSHTLHSHGYLESEHIIPKIYGGPTSOHHYRPGY
DENV-3 SSFIIDGPHTPECPSASRAHHYHEYEDYGFGYFTTHIHLKLREYYTOLCDHRLHSARYKDERAYHADHGYHIESOKHGSHKLEKASLIEYKTCTHPKSHTLHTHGYLESDHIIPKSLAGPTSOHHYRPGY
DENV-2 OTFLIDGPETAECPHTHRAHWSLEYEDYGFGYFTTHIHLKLKEKQDVFCDSKLHSARTKDHRAYHADHGYHIESALHODTHKTIEKASFIEYKHCHHPKSHTLHSHGYLESEHTTPKHLAGPYSOHHYRPGY
DENV-4 STFLIDGPDTSECPHERRAHNSLEYEDYGFGHFTTHIHHKFREGSSEYCDHRLHSARTKDOKAYHADHGYHIESSKHOTHOTEKASLIEYKTCLHPKTHTLHSHGYLESOHLIPKSYAGPFSOHHYROGY
ZIKY  NSFVYDGDTLKECPLEHRAHHSFLYEDHGFGYFHTSYHLKVYREDYSLECDPAYIGTAYKGREAAHSDLGYMIESEKHDTHRLKRAHLIENKTCEMPKSHTLHTDGYEESDLITPKSLAGPLSHHHTREGY
Consensus ,tF,!DGp.t.ECP,. . RAHNs . e¥YEDYGFGFETn! H¥KLr#,y. . .COhr1nsaf ! Kd, .AvHaD$GYMIES .kH.tHklekAslIEvKEC ,HPKsHTLHs #GY1ES #¥iIPKs1aGP . SqHHyRpGY

261 270 280 290 300 310 320 330 340 35852
1 1

DENV-1 FTOTAGPHHLGKLELDFDLCEGTTYYYDEHCGNRGPSLRT TTYTGKTIHEHCCRSCTLPPLRFKGEDGCHYGHEIRPYKEKEERLYKSHYSA
DENV-3 HTOTAGPHHLGKLELDFHYCEGTTYYITESCGTRGPSLRTTTYSGKLIHEHCCRSCTLPPLRYHGEDGCHYGHEIRPISEKEERHYKSLYSA
DENV-2 HTOITGPHHLGKLEHDFDFCDGTTYYYTEDCGHRGPSLRTTTASGKLITEHCCRSCTLPPLRYRGEDGCHYGHEIRPLKEKEEHLYNSLYTA
DENV-4 ATOTYGPHHLGKLEIDFGECPGTTYTIOQEDCDHRGPSLRTTTASGKLYTOHCCRSCTHPPLRFLGEDGCHYGHEIRPLSEKEENHYKSOYTA
ZIKY RTOVKGPHHSEELEIRFEECPGTKYYVEETCGTRGPSLRSTTASGRYIEEHCCRECTHPPLSFRAKDGCHYGHEIRPRKEPESHLYRSHYTA
Consensus ,TOt,GPHH1gkLE, . dF. ,C.GTeYw! E.Cg,RGPSLRLTTasGkl! , $HCCRSCTHPPLr%, geDGCHYGHEIRP .kEKEeH$VkS . VLA

Comparison with NS1 from ZIKV strain Uganda MR 766
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DENY-3
DENY-2
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DENY=-3
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DENY-4
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DENY-3
DENY-2
DENY-4
TBEY
Consensus
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1 1
DSGCYINHKGRELKCGSGIFYTHEYHTHTEOTYKF OADSPKRLSAALGKAHEEGY CGIRSATRLENTIHHKOISHELHHILL ENDHKF TY¥YGDVSGI-L ADGKKHIRPOPHEHKYSHKSHGKAKIIGADY D
DHGCYIHHEGKELKCGSGIFYTHEYHTHTEOYKF QADSPKRLATATAGAHENGY CGIRSTTRHEHNLLHKOIANELHYILHEHHIKL TYYYGDTLGY-LEQGKRTLTPOPHELKYSHE THGKAKIYTAETA
DSGCYYSHENKELKCGSGIFITDHYHTHTEOYKFOPESPSKLASATOKAHEEGICGIRSYTRLENLHHKOITPELHHILSENEYKLTIHTGDIKGI-HOAGKRSLRPOPTELKYSHETHGKAKHLSTESH
DHGCYASHSGKELKCGSGIFYYDHYHTHTEODYKF OPESPARLASATLHAHKDGY CGIRSTTRLENYHHKOITHELHYYLHEGGHDL TYYAGDYKGY-L TKGKRAL TPPYSDLKYSHETHGKAKIF TPEAR
DYGCAYDTERHELRCGEGLYYHREYSEHYDHYRYYPETPGALASATKETFEEGSCGYYPONRLEHAHHRSSYTELHLALAEGEAKL TYYYDKFDPTDYRGGYPGLLEKGKDIKYSHESHGHSHINSIPER
D.GCvw, uw, . kELKCG=Gif !, , #VhtHE # #Yk¥qp#eP, .LasAl, .a.e#6.C6!r= ,tR$EN,. $Hkqi, ELH. L. Ege, 1T!wved. . g.....Gkr. 1, p. .. #1KySHKLHGkaki ., 5. e, .
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1 1
HTTFIIDGPHTPECPDHARAHHIHEYEDYGFGIF TTHIHLKLRDSYTQYCDHRLHSAARIKDSKAYHADHGYHIESEKHETHK-LARASFIEYKTCIHPKSHTLHSHGYLESEHITPRIYGGPISOHHYRP
NSSFIIDGPHTPECPSASRANNYMEYEDYGFGYF TTHIMLKLREYYTOLCOHRLHSAAYKDERAYHADHGYHIESOKHGSMK=LEKASLIEYKTCTHPKSHTLHTHGYLESDHIIPKSLAGPISOHHYRP
HATFLIDGPETAECPMTHRAHMSLEVEDYGFGYF TTHIHLKLKEKQDYFCDSKLHSAATIKDHRAYHADHGYHIESALHOTHE-TEKASFIEYKHCHHPKSHTLHSHGYLESEHITPKHLAGPYSOHHYRP
HSTFLIDGPDTSECPHEREAHHSLEYEDYGF GHF TTHIHHKFREGSSEYCDHRLHSAARIKDOKAYHADHGYHIESSKHAOTHO-TEKASLIEYKTCLHPKTHTLHSHGYLESOHLIPRSYAGPFSOHHYRA
PRRFHYGTEGOSECPLERRKTGYFTYAEFGYGL~-RTKYFLOFROEPTHECDTGYHGAAYKHGHATHTDOSLHHRSHKHDTGTYIVELLYTOLRNCSHPASHTIDNADYYDSELFLPASLAGPRSHYHRIP
n.btF, !dgp,.LsECP ,erRaun, ,eYe #3466, ftTn!wikfré, b, .CO, . 1HsAA!K#, .A!HaDngyHie5,kHdtw, , iekas, 1 #vknl ,HPksHT lusng¥1 #5%%, iPkslaGP . SqhHyrp

261 270 280 290 300 310 320 330 340 350 354
| |
GYFTOTAGPHHLGKLELDFDLCEGT TY¥VDEHCGHRGPSLRTTTYTGKTIHEHCCRSCTLPPLRFKGEDGCHYGHEIRPYKEKEENLYKSHYSA
GYHTATAGPHHLGKLELDFNYCEGTTYYITESCGTRGPSLRTTTYSGKLIHEHCCRSCTLPPLRYHGEDGCHYGHEIRPISEKEEHHYKSLYSA
GYHTOITGPHHLGKLEHDFDFCDGTTYYYTEDCGHRGPSLRTTTASGKLITEHCCRSCTLPPLRYRGEDGCHYGHEIRPLKEKEENLYHSLYTA
GYRATOTYGPHHLGKLEIDFGECPGTTYTIQEDCDHRGPSLRTTTASGKLYTOHCCRSCTHPPLRFLGEDGCHYGHEIRPLSEKEENHYKSQYTA
GYSEAYKGPHKYTPIRVIREECPGTTYTINAKCDKRGASYRSTTESGKYIPEHCCRACTHPPYTFRTGTDCHYARHEIRPYHD-OGGLYRSHYYA
GY.tl..GPHhlgkle,df .eCpGTTYL! ,e.Cd,RGpSIRLTT, 2GK1! , $HCCRsCTHPPLr¥rgedgCHYHEIRP, | #k#endV 5.V.A

Comparison with NS1 from TBEV strain Neudoerfl
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| |
DSGCYINHKGRELKCGSGIFYTHEVHTHTEOYKFOADSPKRLSARIGKAHEEGYCGIRSATRLENIHHKOISHEL HHILLENDHKF TYY¥GDYSGILANGKKHNIRPOPHEHKYSHKSHGKAKIIGADYOH
DHGCY THHKGKELKCGSGIFY THEYHTHTERYKFOADSPKRLATATAGAHERGYCGIRSTTRHENLLHKATANELHY TL HENHIKL TY¥¥GOTLGYLEQGKRTL TPAPHELKYSHETHGKAKIVTAETOH
DSGCYYSHKHKELKCGSGIFITONYHTHTERYKFOPESPSKLASATQKAHEEGICGIRSYTRLENLHHKOI TPELNHILSEHEYKL TINTGDIKGINQAGKRSLRPOPTELKYSHKTHGKAKHLSTESHH
DHGCYASHSGKELKCGSGIFYYDHYHTHTEQYKFOPESPARLASATLHAHKDGYCGIRSTTRLENYAHKOTTHELHYYLHEGGHDL TYYAGDYKGYL TKGKRAL TPPYSOLKYSHKTHGKAKIFTPEARH
DTGCATDITRKENRCGSGIFYHHDYERHYDRYKYLPETPRSLAKIVHKAHKEGYCGYRSYTRLEHONHEARYRDELHYLL KENAYDLSYY YHKPYGRYRSAPKRL SHTUEKFENGHEAHGKSTLFAPELAN
D,GCvi,wkgkE$kCGSGIF ! L4 #VhtHL #qYK2qpésP,.rLa, a! .kAhe#G!CG! RS, TR$EN, #Hkq! ,nELN, il ,En, kit !vvgd, ,G,1, ,gkr,1,pqp,elkysHKLHGKaki, , . %, H

131 140 150 160 170 180 190 200 210 220 230 240 250 260
1 |
TTFIIDGPHTPECPDHORAHNIHEYEDYGFGIF TTHIHLKLRDSYTAYCDHRLHSAATIKDSKAYHADHGYHIESEKNE THKLARASF TEYKTCIHPKSHTLHSHGYLESENIIPKIYGGPTSAHHYRPGY
SSFITDGPHTPECPSASRAHNVHEYEDYGFGYFTTHIHLKLREVYTOLCDHRLHSAAYKDERAYHADHGYHIESOKHGSHKLEKASLIEYKTCTHPKSHTLHTHGYLESDHITPKSLAGPTSQHHYRPGY
ATFLIDGPETAECPHTHRAHHSLEYEDYGFGYF TTHIHLKLKEKADYFCDSKLHSAATKDHRAYHADHGYHIESALNDTHKIEKASF TEYKHCHHPKSHTLHSHGYLESEHIIPKHLAGPYSAHHYRPGY
STFLIDGPOTSECPHERRAHNSLEYEDYGFGHF TTHIHHKFREGSSEVCDHRLHSAAIKDOKAYHADHGYHIESSKHOTHOTEKASLIEYKTCLHPKTHTLHSHGYLESOHLIPKSYAGPFSQHHYROGY
STFYYDGPETKECPDEHRAHHSHOTEDF GFGITSTRYHLKIREESTDECDGATIIGTAYKGHYAYHSDLSYHIESRYNDTHKLERAYFGEYKSCTHPETHTLHGDDVEESELIIPHTIAGPKSKHHRREGY
stF. !DGP#T,ECP. ., .RAHNs, #!EDXGFG,FETn!HEKLr#, .t . .COhrlnsaf!Kd, .AYHaD$gYMIES kN, tHklekAsfiEYKEC , HPksHTLHs #gV1ES #$iIPk. . aGP . SqHHYRpGY

261 270 280 290 300 310 320 330 340 350852
1 |
FTOTAGPHHLGKLELDFDLCEGTTYYYDEHCGHRGPSLRTTTYTGKTIHEHCCRSCTLPPLRFKGEDGCHY GHEIRPYKEKEEHLYKSHYSA
HTOTAGPHHLGKLELDFNYCEGTTYYITESCGTRGPSLRTTTYSGKLIHEHCCRSCTLPPLRYHGEDGCHY GHEIRPISEKEENHYKSLYSA
HTOITGPHHLGKLEHDFDFCDGT TYYYTEDCGNRGPSLRTTTASGKLITEHCCRSCTLPPLRYRGEDGCHY GHEIRPLKEKEEHLYNSLYTA
ATATYGPHHLGKLEIDFGECPGTTYTIQEDCDHRGPSLRTTTASGKLYTAHCCRSC THPPLRFLGEDGCHY GHEIRPLSEKEENHYKSQVTA
KTONOGPHDENGIYLDFDYCPGTKYTITEDCSKRGPSYRTTTDSGKLITDHCCRSCSLPPLRFRTENGCHY GHEIRPYHHDETTLYRSQVDA
.Tht .GPHhlgklelDFd,C,GTtYv!LEdCg . RGPSIRTTT, sGK1 L $HCCRSCLEPPLRY, gE #GCHYGHEIRP. ,ekEen®VkS. Y. A

Comparison with NS1 from JEV strain SA-14



Supplemental figure S9. Blinded unknown samples of DENV NS1 spiked into serum
samples. All results in the order tested. The red line indicates a ratio of 2, set as
the cut-off for positive samples. Plots are shown for the duplicate samples. Key
to sample number shown below the two plots.

10005

_ t Unknown blinded samples (set 1)

5 [

B 100 3

8

<

©

L I 1 |

dig | 1] | ]

® L

| [ I i _
NI A EEEN | I "EEEENEEREN

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Sample Number

1000 £

_ ' Unknown blinded samples (set 2)

E [

o

& 100

3 E

©

i I

©

E Ll Ll 1,

R EININIETN 1

2 I I B ] i |
| I If Tiiid I N I [l |
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Sample Number

Final Conc  MAGPIX Serum
Sample#  Sample ng/ml Results Conc

1 V1 6.25 2.18 2.075 12.5
2 V2 4 5.08 4.6 8
3 blank 0 1.16 1.025 0
4 blank 0 1.36 1.05 0
5 V3 30 21.54 23.125 60
6 blank 0 1.38 1.05 0
7 V3 30 23.06 30.0125 60
8 V4 110 48.74 40.2125 220
9 blank 0 1.24 1.025 0
10 V1 6.25 2.01 2.05 12.5
11 V1 25 13.48 14.4625 50
12 V3 120 102.22 102.125 240
13 V2 4 5.54 5.825 8
14 V4 36.6 13.74 9.525 73.2
15 V2 100 144.54 160.525 200
16 blank 0 1.02 0.925 0
17 V4 36.6 13.39 7.675 73.2
18 blank 0 1.18 0.925 0
19 va 12.2 3.34 2.7125 24.4
20 V1 100 51.34 45.3 200
21 blank 0 1 0.975 0
22 blank 0 1.44 0.95 0
23 V2 20 38.33 45.6375 40
24 V2 20 39 49.225 40
25 V4 12.2 3.73 2.8 24.4
26 V1 100 52.14 51.3 200
27 blank 0 1.44 1.0125 0
28 V3 120 100.4 87.9875 240
29 V4 110 31.88 21.325 220
30 V1 25 10.9 14.55 50
31 V3 7.5 2.46 2.725 15
32 V3 7.5 2.3 2.9375 15



Supplemental table S1. Detection of DENV-2 NS1 at NMRC

Concentration

DENV-2 NS1
89 ng/mL
44.5 ng/mL
22.25 ng/mL
11.125 ng/mL
5.5625 ng/mL
2.78125 ng/mL
1.390625 ng/mL
NHS

NHS (normal human serum)

Ctrl

32,5

30
29
28
28
28
26
26

Ctrl

34
31
28
29
27
28
27
28

Av Ctrl

33.25
30.5
28.5
28.5
27.5

28
26.5
27

Signal

4255
1845.5
1232
655
283
155
95
26

Signal  Av

signal
4004 4129.5
1316.5 1581
1249.5  1240.75
524.5 589.75
270.5 276.75

141 148
82 88.5
26 26

ratio

124.2
51.8
43.5
20.7
10.1
5.3
33
1.0

determination

Positive
Positive
Positive
Positive
Positive
Positive
Positive
Negative



