
0 100 200 300

0.0

0.2

0.4

0.6

0.8

1.0

Time (s)

nm

Binding to h5B3
05

06 (post-F)

08

09

op02

op05

op08 (pre-F)

op12

Supplemental Figure 1

NiVop02 NiVop05

NiVop08 (pre-F) NiVop12

NiV06 (post-F)

1: 05
2: 08
3: 09
4: op02
5: op05
6: op08
7: op12
8: Marker
9: 05
10: 08
11: 09
12: op02
13: op05
14: op08
15: op12

No
n-

re
du

ce
d

Re
du

ce
d

1   2   3   4   5    6   7  8  9  10 11 12 13 14 15

40 50 60 70 80 90
0

100

200

300

400

500

volume in mL

m
A

U

Gel Filtration Profiles
05
06 (post-F)
08
09
op02
op05
op08 (pre-F)
op12

Supplemental Figure 1. Biophysical properties of NiV F variants. (A) SD200 size-exclusion
chromatography profiles of 8 NiV F variants, highlighting the monodispersed characteristics of the pre-F
(NiVop08, red). (B) Binding kinetics of the lead stabilized prefusion conformation F designs to the NiV
prefusion-specific antibody, h5B3, as measured by fortéBio Octet Red384 instrument. (C) Two-dimensional
class averages of stabilized prefusion conformation F designs obtained by negative-stain EM. (D) SDS-
PAGE, under non-reduced and reduced conditions, showing expression of stabilized prefusion conformation
F designs.

(A)

(B)

(C)

(D)

64

51

39

28

19

97

191



Supplemental Figure 2

(A)

(C)

(B)

(D)

(E)

1: Mono G
2: Tri G
3: Hex G
4: Fer-G
5: marker
6: Mono G
7: Tri G
8: Hex G
9: Fer-G
10: marker

1   2   3   4    5    6   7   8    9  10

No
n-

re
du

ce
d

Re
du

ce
d

(F)

Supplemental Figure 2. Biophysical characterization of NiV G and F/G variants. (A) SD200 size-exclusion
chromatography profiles of multimeric forms of G. (B) SD200 size-exclusion chromatography profiles of F/G chimeric
variants. (C, D) Binding kinetics were measured using a fortéBio Octet Red384 instrument and tables summarize binding
affinities of multimeric forms of G and F/G chimeric immunogens to the HeV G-specific antibody, m102.4 (C) and to the
NiV pre-F-specific antibody, h5B3 (D). (E) SDS-PAGE, under non-reduced and reduced conditions, showing expression
of multimeric forms of G. (F) SDS-PAGE, under non-reduced and reduced conditions, showing expression of NiV F/G
chimeric designs.
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Supplemental Table 1

Supplemental Table 1. NiV F, G and Pre-F/G Designs.
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Supplemental Figure 3
Supplemental Figure 3. Immunogenicity of NiV Pre-F
stabilized immunogens, multimeric forms of G and F/G
chimeric immunogens. (A) Mouse study immunization
scheme. Groups of 10 mice each were immunized
intramuscularly with 5 or 10 µg of purified protein, adjuvanted
with alum, at week 0 and week 3. Animals were bled at week
2 and week 5. Week 5 sera was analyzed for reactivity and
neutralization. (B,C) Recognition of pre-F (B) or post-F (C)
NiV F proteins by sera from mice immunized twice with NiV
F designs or pre-immune sera. (D, E) Recognition of pre-F
NiV F (D) or mono G (E) proteins by sera from mice
immunized twice with NiV F designs, multimeric forms of G
or pre-F/G chimeric immunogens or pre-immune sera.
Binding kinetics were measured using a fortéBio Octet
Red384 instrument. Line represents mean of all animals in
each group +/- standard deviation.
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Supplemental Table 2

Supplemental Table 2. Neutralization of
NiVF/G VSVDG-luciferase pseudovirus by
pooled sera from mice immunized with
NiV stabilized pre-F, multimeric G and F/G
chimeric immunogens. VSVDG-luciferase
pseudovirus (expresses both NiV FWT and
NiV G on surface) neutralization assays
were performed on pooled mouse sera
collected at week 5. The reciprocal
neutralizing IC80 titer for each sample was
calculated by curve fitting and non-linear
regression using GraphPad Prism.
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