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Figure S1. The course of rC113/WE infection in WT mice, characterization of KL25 isotype and Fc variants
and KL25-mediated protection independently of C1q, SIGN-R1 or FcRn. Related to Figure 1.

(A, B) We infected WT mice (n=4) with rCI113/WE on day 0 and determined viremia (A) and nAb titers by PRNT
(B) over time. (C) We infected WT mice with rC113/WE, treated them with KL.25 or isotype control antibody on
day 3 or left them untreated (“no Ab”), and followed viremia over time. (D) PRNT assays against rC113/WE or
rCI13/WE* were conducted to determine the half maximal inhibitory concentration (ICs)) of KL25 when

expressed as IgG1 or IgG2, with either a WT Fc domain or the D265A mutation. Bars indicate mean +SEM of 3



values (IgG1) or 2 values (IgG2a) obtained from 2 independent experiments. **p<0.01 by unpaired Student’s t
test. (E) WE- and WE*-specific binding were determined by ELISA. Symbols indicate single values from one
representative experiment out of two. (F) We infected WT and C1q KO mice with rCI113/WE*, treated them with
KL25 on day 3 or left them untreated (“no Ab”), and followed viremia over time. (G) WT mice were given SIGN-
R1-blocking antibody or no blocking antibody and all animals were infected with rC113/WE*, then half the
animals in each group were administered KLL25-D265A on day 3 (see chart) and viremia was monitored. (H) WT
(n=4) and FcRn-/- mice (n=4) were infected with rC113/WE and treated with titrated doses of KL.25 or of KL25-
IHH, either as a single dose (KL25 in WT mice) or in a repeated dosing regimen as outlined in the chart (KL25-
IHH in WT mice; KL25 in FcRn-/- mice), aimed at mimicking the washout of KL25 in WT mice. KL25 and
KL25-IHH concentrations were determined over time in serum by ELISA. (I) Viremia was monitored in WT mice
treated with KL.25 or KL.25-IHH as outlined in (H). (J) Viremia was also determined in FcRn-/- mice repeatedly
dosed with KL25 as described in (H). (K) Serum KL25 concentrations in mice (n=4) from the experiment in Fig
1G were determined by ELISA. KL25 was given as a single dose of 300 pg on day 3, whereas F(ab’), fragments
were administered every 12 hours as outlined in the chart. Symbols indicate the mean+SEM of 3 (KL25 treatment)
to 4 mice per group (F(ab’),-treatment). One representative experiment of or two (A-E, K) is shown. Symbols in

panels (A-C, F-J) show the mean +SEM of 4 mice per group.
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Figure S2. KL25 and KL25-D265A effects on rCI13/WE and rCl13/WE#* dissemination in organs don’t
alter viral loads of a co-infecting virus that escapes antibody binding. Related to Figure 2.

WT mice (n=4) were coinfected with rC113/WE and rC113/WE-N119S (A) or rC113/WE* and rC113/WE-N119S
(B) at a dose of 10° PFU each on dO. On day 3 the animals were treated with 300 pg of KL25-IgG2a, 300 pug of
KL25-1gG2a-D265A or were left untreated (“no Ab”). The indicated organs were harvested on d3 and on d6 for
RNA extraction. Total RNA copies of each co-infecting virus were quantified by TagMan RT-qPCR. A non-
coding genetic tag in the TagMan-targeted NP sequence of rC113/WE-N119S allowed us to discriminate its RNA
copy numbers from those of the respective co-infecting virus and to individually quantify both co-infecting viruses
in the same sample. *p<0.05, **p<0.01 as determined by one-way ANOVA and Dunnett’s post-test comparing
the d6 “no Ab” group against the other groups. Bars represent the meantSEM. Representative results from two

independent experiments are shown.
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Figure S3. K125 effect on LCMVAGP single-round vector entry into organs. Related to Figure 2.

(A) Schematic of the flow cytometry-based neutralization test (FCNT). rCl113AGP(WE) vector particles were
incubated with either test antibody or control at 37°C for 90 min in a test tube, then the mixture was added to
RAW264.7 cells, followed by 24h of culture. Subsequently the cells were detached and the percentage of GFP-
expressing (rCL13AGP(WE)-infected) cells was determined by flow cytometry to calculate the percentage of
vectors neutralized by the test antibody. (B, C) WT mice were administered 300 pg of KL25 antibody or were left
untreated (“no Ab”). Five hours later the animals were inoculated with 10° PFU of rC113AGP vectors pseudotyped
with either the WE (rC113AGP(WE); B) or WE* GP (rC113AGP(WE*); C). Two days after the challenge the
organs were harvested for RNA extraction. Total vector RNA copy numbers were determined by RT-qPCR. UV
inactivated vector was used as control and demonstrated that the vector RNA determined in live (not UV-treated)
vector-inoculated groups of mice reflected intracellular replication of the non-cytolytic vector. BM: Bone marrow.
Bars represent the mean£SD of 3 (“d2 no Ab UV-inactivated”) or 4 mice (“d2 no Ab” and “d2 KL.25”) per group.
*#p<0.01 as determined by one-way ANOVA on log-converted values, followed by Dunnett’s post-test to
compare the d2 “no Ab” group against the other two groups (B, C). Representative results from two independent

experiments are shown.
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Figure S4. VRI assay activity requires specific antiviral antibody, is not measurably influenced by viral re-
infection cycles of cultured cells, detects enveloped cell-free viral RNA, can be conducted on IC-21
macrophage cells and when performed with bivalent antibody works independently of FcyR interactions
and antibody isotype. Related to Figure 3.

(A) VRI assay was performed as described in Figure 3A. Infected RAW264.7 cells were treated with KL25-IgG1
or IgG1 isotype control antibody MOPC-21 or were left untreated and cell culture supernatants were collected
12h post infection. Total viral RNA in supernatant was determined by TagMan RT-qPCR. (B) RAW264.7 cells
were infected with rC113/WE-N119S (MOI = 2; “pre-infection”) or left uninfected (“w/o pre-infection). 6 hours
later cells were washed and rC113/WE (MOI = 0.05) was added to each group. Without any further wash step,
supernatant samples were collected at the indicated time points. Total viral RNA copies were determined as in
(A), confirming that the virus added after six hours was unable to amplify itself, owing to homotypic interference,
as expected. This excluded viral re-infection cycles in the VRI assay as a major source of viral RNA in
supernatant. (C) A VRI assay was performed with KL25 treatment as in (A). 10h after the infection supernatants
were collected and each replicate sample was split into 3 aliquots. These aliquots were incubated with either
RNAse alone, RNAse and NP-40 (to disrupt viral membranes) or were left untreated. Two hours later total viral

RNA copy numbers were determined. (D) A VRI assay was performed on rCl13/WE-infected IC-21 cells treated



with 10 pg/ml of the indicated KL25 formats or left untreated (no Ab). The antibody efficacy was determined as
fold change when dividing the mean RNA copy number of the untreated group by the copy number of individual
samples of the treated groups. (E) The VRI activity of KL25-IgG1, KL25-IgG2 and their D265A variants on
rCl13/WE- and rC113/WE*-infected RAW264.7 cells. Symbols represent mean+SEM (B, D) or individual values
(E) of 3 technical replicates. Bars show the mean+SEM of 3 technical replicates (A, C, E). *p<0.05, **p<0.01 as
determined by one-way ANOVA with Dunnett’s post-test, conducted on log-converted values. Representative

results of two independent experiments are shown.
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Figure S5. The neutralizing activity of polyclonal d30-IgG. Related to Figure 3.
(A) The neutralizing activity of polyclonal d30-IgG was determined by PRNT. KL25 was included in the

experiment as positive control. Symbols show the mean+SEM of 2 technical replicates. Representative results

from two independent experiments are shown.



Figure S6
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Figure S6. Domain structure of MonoFab and AlbuminFab constructs, Fc mutations introduced to favor

MonoFab heterodimerization, purification and validation of MonoFab and AlbuminFab monomers by size



exclusion chromatography, the constructs’ analysis by SDS-PAGE and binding to FcyR III, and schematic
postulate how antibody FcyR interactions as well as bivalency contribute to tethering of virions to infected
cells. Related to Figure 4.

Domain structure of the expression cassettes used for recombinant expression of MonoFab (A) and AlbuminFab
(B) from mammalian expression vectors. All immunoglobulin domains were of murine origin. (C) Schematic
representation of KL25-MonoFab. The IgG1 CH2 and CH3 domains were fused to the kappa light chain,
connected by a part of the hinge domain. Amino acid point mutations as indicated were introduced to favor
heterodimerization between the CH3 domains of the heavy and extended light chain CH3 (purple: heavy chain
CH3, torques: light chain CH3). (D) After affinity chromatography we performed size exclusion chromatography
(SEC) to purify the indicated monovalent antibody constructs (preparative SEC, upper row) and performed re-
analysis SEC runs to verify we had recovered a homogenous monomeric, non-aggregated protein for use in cell
culture and mouse studies. (E,F) The indicated monovalent antibody constructs and reference IgG1 molecules
were analyzed by non-reducing (E) as well as by reducing SDS-PAGE with Coomassie staining (F). Bands
corresponding to the respective expected amino acid chains are indicated in (F). (G) Binding of the indicated
KL25 constructs to FcyRIII was tested by ELISA (compare also Fig. 4C). (H) Schematic representation of the
postulate how antibody bivalency and interactions with cellular FcyRs both contribute to tether virions to infected

cells.



Suppl. Tbl. I. Characteristics of WE glycoprotein variants used in this study. Related to Figure 1.

Analyte! GP-C? GP point | KD (M)* | SD KD? ka SDka’ | kd(1/s)® | SDkd’
mutation? (1/Ms)°
KL25 WE - 5.04E- 7-19E- | 6.31E+03 | 3.18E-05 | 3.18E-05 | 2.33E-
Fab 09 10 06
WE* NI21K | 4.00E- 3.08E- | 6.33E+03 | 2.53E-04 | 2.53E-04 | 7.50E-
08 09 05
WE-N119S N119S >10E-05 | n.a." na.'l na.'l na.'l na.'l
10
WEN3 WE - 7.07E- 707E- | 424E+03 | 4.95E+01 | 3.00E-04 | 3.54E-
Fab 08 11 06
WE* NI121IK | 4.22E- 2.83E- | 949E+03 | 4.17E+02 | 4.01E-04 | 2.05E-
08 10 05
WE-N119S N119S 5.83E- 1.27E- | 7.06E+03 | 4.74E+02 | 4.11E-04 | 3.68E-
08 09 05

! Surface plasmon resonance (SPR) was performed to test the binding of KL25 Fab fragments to LCMV GP
variants

2 Recombinantly expressed extracellular domains of LCMV GP-C variants were immobilized on SPR chips

3 Point mutations of the GP-C variants tested

4 Binding affinity of KL25-Fab — GP-C pairs

5 Standard deviation of binding affinity of KL25-Fab — GP-C pairs, as determined in duplicate measurements of
five to six titrated analyte concentrations (Sommerstein et al., 2015).

¢ On-rate

7 Standard deviation of on-rate as determined in duplicate measurements of five to six titrated analyte
concentrations (Sommerstein et al., 2015).

8 Off-rate

° Standard deviation of off-rate as determined in duplicate measurements of five to six titrated analyte
concentrations (Sommerstein et al., 2015).

10 No binding detectable at 500 nM analyte concentration.

' Not applicable.



