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Figure S1. Serum titration against ZVNS1 along the immunization process. Serum samples were
analyzed by ELISA on plates coated with ZVNS1. The titer, calculated as the concentration
causing a 50% decrease in the maximum signal (SCso) is shown in the insert and was used as an

indicator of the progression of the llama immunity response.
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Figure S2- Performance of 22 Nb clones in the presence of human serum. The culture supernatant of
each clone was assayed on wells coated with 100 ng/well of ZVNSI in the presence or absence of
50% human serum. Bars represent the average of two measurements.
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QVQLVQSGGELVRPGGESLRLSCARS
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MGWFRQAPGEEREFIAS
LGWYRQAPGEQRELVAH
GTFSSITA MGWYRQAPGOQRELVAT
GTFSSITS MGWYRQAPGRQRELVAT
GSIFSRGNAMAWSRQAPGEQRELVAS
GNIFSSMAVGWWREAPGROQQREWVAT
GIDFSRYAITWNRQSPGNQRREWVAT
RRVYDTEV MGWYRQAPGEQRELVAD
ARLSSIKA MOWSROAPGEQREWVAT

EFTFNIYF
GFTFSDAR
GFTFAHYR
GFTFANYA
GFTFAHYP
GFTFSLYR
GFAFGSYZR

MYWARQAPGEGLEWVST
MVWVRQAPGEGLEWVST
MTWARQAPGEGLEWVSWV
MIWYRQAPGEGLEWVSV
MSWVRQAPGEGIEWVSV
MNWVRQAPGEGLEWVSV
MTWVROAPGEGLEWVSWV
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ITNGDTT-—-- DYANSVEGRFTISRDNAENTG--YLOMNNLEPEDTAVYYC
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ITSGDST-—-- HYADSVEGRFTISGDNAENTV--YLOMDSLEPEDTAVYYC
LPPADTT-—-—— VYARDAVEGRFTISRDNTENTV--YLOMNSLEPEDTAVYYC
FLIINGRVRQP NYRAPVNGRFTISRDSARDIV--DLOMNSLEPEDTAVYYC
VTPGGST-—-- IYADSVEGRFTISRDNAENTV--YLOMDNLEPEDTGMYYC
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e —FRA-———
WGOGTOVIVSS
WGRETQVIVSS
WGQGTQVIVSS
NTVPRIED-— WGOGTQVIVSS(2)
HAEWGYNNSDY--——--WGOGTQVIVSS
HARWGYNNSDY--——- WGQETQVIVSS
HEDATVNNRRMQY——- WGQGTQVIVSS
NLGFGGTGGSNSF-—- WGQGTOVTVSS (2)
HNVEGLWNNERERA—-- WGOGTQVIVSS
HNVEGLWNNRRGRA--- WGQGETQVIVSS
HNTLPRRWA-——--——- WGOGETQVIVSS
TTVPRRGD-— —— WGODGTOVTVSS
ATSPRIHN-— ———WGOGETQVIVSS
SMELGYPTVSEEY——-- WGQGTQVIVSS
NEMPRIMP--———-——— WGQGTQVTVSS(3)
BRGLAAGIANSARYRY RGQGTQVIVSS
BRRPPMGPDRGDY -—— - RGOGTQVIVSS
SIGRPDWTRE—— RGOGTQVTVSS
GIGRPNWIRE-— RGOGTOVIVSS
QIGRPSVIRE---—--- RGQGTIQVIVSS(4)
BRGRPGSSSQP--——- RGRGTQVIVSS(5)
TIGRPTPNWTRE---- RGOGTQVTIVSS(2)

Figure S3. Capture Nbs to ZVNS1 sequence aligment. The regions corresponding to the frameworks (FR) and the three CDRs are denoted on top. Numbers
between brackets indicate the number of clones that have that sequence. Gaps are shown as dashes. The top and bottom sequences derived from VHH and VH
genes, respectively. The hallmark residues of VHH are shown in bold and the GLEW motif and the Arg residue that substitus for W in FR4 of VH are also in bold.
Sequence clone numbers (plain) and sequence names (bold) are shown on the left.

FR1 CDR1 ——————FRZ————— CDR2 FR3 CDR3 ———FR4-—————
12 Al2? EVQLVESGGGLVOAGGSLRLSCGAS GSFSSINS MGWFRQAPGKERELVAS TTLGGGGA—— KYADSVKDRFTISRDLAFMTV-FLOMSSLEPEDTAVYYC NADGIFNNREMQY WGQGTQVTVSS
31 ¢7 QVELLESGGGLVQAGGSLRLSCGAS GSFSSINS MGWFRQAPGKERELVAS TTLGGGTA—— NYAESVEKDRFTISRDLVTMTL-FLOMNSLEPEDTAVYYC NADAIFNNREMRY WGQGTQVTVSS (2)
20 B8 OQVOLVQSGGDLVOPGGSLRLSCAAS GRFFSRYA LGWYROAPGRQRELVAH ITNGDTT-—— DYANSVEGRFTISRDNAQSTG-YLOMNNLEPEDTAVYYC NLGFGGTGGSNSF WGQGTQVIVSS (2)
67 H3 EVOLVESGGGLVOAGGSLRLSCAAS GAIARVNT MAWYROPSGSQRELVAS WTSTYSEGVT EYADSVEGRFTISRDSARNT-—YLOMRMLRPEDTAVYYC NLECQHGOLRGVY— WGQGTQVIVSS
5% E10 QVELVESGGGLVQAGGSLRLSCEGS ASVSSNEG MOWSROAPGRQREWVAT VTPGAST-—— IYADSVEGRFTITRDDAQNTV-DLOMDNLQPEDTGIYYC NTMPRTMP———— WGQGTQVTVSS
66 F6 EVQLVESEGGWVQPGGSLRLSCAAS GFTFSLYA MNWVRQAPGEGLEWVSV INSDGSDT—— AYADSVEGRFTIARDNAFNTL-YLOMNSLEKPEDTAVYYC ARGRPGSSSQP-- RGRGTQVTIVSS (3)
48 E1l QVQLVQSGGGERVOPGGSLRLSCAAS GFTFAHYP MSWVRQAPGEGIEWVSV INSDGSDT—— AYADSVEGRFTISRDNAQDTL-YLOMNSLEPEDTAVYYC QIGRPSVTRE--— RGQGTQVIVSS (2)
7 A7 EVQLVESGGGLVQOPGGSLRLSCAAS GFTFAHYA MTWARQAPGEKGLEWVSV INSDGSDT-- AYADSVEGRFTISRDNAQSTL-YLOMAGLEPGDTAVYYC SIGRPDWTRE--—- RGQGTQVIVSS
42 D6 EVQLVESGGGSVOPGGSLRLSCRAS GFAFSHYA MRWVRQAPGEGLEWVSV INSDGEDT—— WYADSVEGRFTISRDNAKNTL-YLOMNSLEPEDTGVYYC KGQGTQVTVSS
45 D9 EVOLVESGGGLVOPGGSLRLSCAAS GFAFSHYA MRWLROAPGRGLDMVSV INSNGDDT—— WYADSVEGRFTISRDNAONTL-YLOMDMLRPEDTAVYFC KGQGTQVIVSS (2)

Figure S4. Detection Nbs to ZVNS1 sequence aligment. The regions corresponding to the frameworks (FR) and the three CDRs are denoted on top.
Numbers between brackets indicate the number of clones that have that sequence. Gaps are shown as dashes. The top and bottom sequences
derived from VHH and VH genes, respectively. The hallmark residues of VHH are shown in bold and the GLEW motif and the Arg residue that
substitus for W in FR4 of VH are also in bold. Sequence clone numbers (plain) and sequence names (bold) are shown on the left.
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Figure S5. Analysis of cross-reactivity of the 32/D6 nanobody pair with non-Zika NS1. Each
NS1 was individually tested in the 0.3-4500 ng/mL range. The results are the average values of

triplicate measurements and the error bars represent the standard deviation.



