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Appendix

Molecular Analysis

Before molecular analysis, mosquito samples were species determined and pooled
either at Leiden University (2020) or at Centrum Monitoring Vectoren (CMV), Netherlands
Food and Consumer Product Safety Authority (NVWA) (2021 and 2022) as described earlier
(7). Subsequently, the mosquito pools were transported to Erasmus MC for molecular
analyses. Morphologic identification of mosquitoes was performed as described by Becker et
al. (2). The mosquitoes were pooled (maximum pool size was 10 mosquitoes) according to
species level, sampling location, and time point (monospecific species pools belonging to the
genera Aedes, Anopheles, Coquillettidia, Culex, and Culiseta and mixed pools with Cx.
pipiens/torrentium). The pools were homogenized in 1 mL medium (DMEM, NaHCO:;,
HEPES-buffered saline, penicillin/streptomycin, amphotericin). RNA was extracted from the
homogenized mosquito pools by manual extraction with AMPure XP Beads (Beckman
Coulter, Brea, CA). Wild bird screening for SINV RNA was performed on swabs (throat or
cloacal) collected during the capturing and ringing of the birds. RNA was extracted from the
bird swabs and feathers by using the Viral NA Large volume Kit and MagNA Pure 96
System (Roche Holding, Basel, Switzerland). A more detailed description of the wild bird
and mosquito monitoring scheme are described elsewhere (E Miinger et al., unpub. data,

https://do1.0rg/10.1101/2024.12.16.628479).

The mosquito/wild bird eluate was tested by means of a SINV-specific real-time RT-
PCR described by Sane et al. (3) (NS1: forward primer, GGTTCCTACCACAGCGACGAT;
reverse primer, ATACTGGTGCTCGGAAAACATTCT; probe,
TTGGACATAGGCAGCGCACCGG) by using the LightCyler 480 (Roche LifeScience,

1 of 6


https://doi.org/10.3201/eid3104.241503

Basel, Switzerland). Samples that were tested positive were confirmed in a second PCR
targeting a different region of the genome (NS2: forward primer,
CGTCGAAGACAGTAGATTCGGTTA; reverse primer, CGCGAACGCTTCGTCAA;
probe, TCAACGGATGCCACAAAGCCGTAGAA), as well as being subjected to

sequencing.

Partial sanger sequencing of SINV PCR products (forward primer:
CATAACCCGTCGTCTAGC and reverse primer: TAGGCTGTTCTGGCACTT) was
performed in addition to whole genome sequencing by using an amplicon-based Oxford
Nanopore MinlON (Oxford Nanopore technologies, https://nanoporetech.com) approach by
using modified primers from Ling et al. (4) (172-bp fragment) and amplicon-based nanopore
sequencing (245 bp fragment) from the open reading frame 1, NSP3 segment (GenBank
accession no. PQ215107; Appendix Figure 3). An alignment was generated by using AliView
(5), and 73 sequences were downloaded from BV-BRC (https://www.bv-brc.org) or the
GenBank database (https://www.ncbi.nlm.nih.gov/genbank). From the alignment, a
maximum-likelihood phylogenetic analysis was conducted by using the best-fitted nucleotide
substitution model (GTR + F + I + G4) in the IQ-TREE web server (6). The resulting
maximume-likelithood phylogenetic tree was visualized and edited with R 4.3.2 (7) by using
the packages ggplot2 (v. 3.5.1) (8) and ggtree (v 3.10.1) (9) and revised by using Inkscape
1.3.2. The partial SINV sequence was shown to cluster with SINV genotype I sequences from
Germany, Nordic countries (Finland, Sweden, and Norway), and Russia (99% identity to all).
Virus cultivation of the SINV-positive isolate on mammalian (Vero ATCC, Vero E6) and
mosquito (C6/36; Aedes albopictus) cells did not result in a CPE, and the supernatant was

PCR negative 1, 2, 3, and 8 days after infection.

The robin was also trapped, ringed, and released 1 year before (October 31, 2021) at

the same site but was not sampled.
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Appendix Figure 1. Timeline of sampling and Sindbis virus (SINV) findings per animal group. Red
star (SINV-RNA) and triangles (SINV-antibodies) indicate positive samples. Figure created using

BioRender (https://www.biorender.com).
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Species distribution of
mosquitoes tested
in the SINV-PCR

(n=12,884)
Mosquito species
Ml cutex piiensitorrentium [80.7%) Aedes annulipes [0.03%]
B cuiseta ochroptera [7.92%) Aedes cantans [0.03%]
Bl Asces cinereus [5:32%) Aedes punctor [0.02%]
[l cutseta morsitans [2.06%) Aedes vexans [0.02%)
B coouieticia richiardii [1.77%] Aedes communis [0.01%]
B Ancpneies plumbeus (0.92%) Aedes geniculatus [0.01%]
. Culex modestus [0.53%] Aedes sticticus [0.01%)]
Bl cuiseta annulata [0.33%) Culex territans [0.01%]
I Ancpheies maculipennis 10.14%) Culiseta fumipennis [0.01%)]

Anopheles claviger [0.11%)

Bird family
Order distribution of birds Family distribution of birds
! : Turdidae [27.65% Motacilidae [0.59%
tested in the SINV-PCR tested in the SINV-PCR | wes [l ©so%)
(n =10,983) (n =10,083) W syvicae (21.06%) Tytonidae [0.53%]
¥ )
B Faricae 2.36%) Phasianidae [0.47%)
Wl Passerivae (9.14%) Regulidae [0.3%]
Bird order W Foingiticae (7.92%] Aegithalidae [0.28%]
) -~ . Corvidae [2.44%)] Accipitridae [0.26%]
B Fesseritomes (ea.71%) [l Accipiiformes [0.26%]
W Pruneiidae [1.98%) Aaudidas [0.26%]
Falconiformes [1.73%) Coraciformes [0.25%]
B Hiundinicae 1.78%) Alcedinidae [0.25%]
W Ficitormes [1.68%) Pelecaniformes [0.1%)]
W Prvioscopiaae (1.74%) Laridae (0.25%)
W crasaditormes (1.33%) Ciconiformes [0.09%]
W Fakonicae (1.73%) Sittidae (0.18%)]
W counmbitormes (1.33%) Cuculformes [0.07%)
W Ficcae (1.00%) Ardeidae [0.1%]
. Strigiformes [1.32%] Psittaciformes 0.04%]
W stumicse (1.46%) Ciconiigae [0.06%)
Gruiformes (0.86%) Podicipediormes [0.02%]
I Muscicapidae [1.42%) Gharadrildae [0.07%]
B Anseritormes (0.72%) Apodiformes [0.01%)
W coumbidae [1.33%) Cuculidae [0.07%]
B catitomes [0.47%] Gaprimulgiformes [0.01%)]
B cenhiidae [1.26%) Haematopodidae [0.04%]
B scoopacidae [0.67%) Psittacidae [0.04%]
B Raticae [0.86%) Podicipedidae (0.02%]

Appendix Figure 2. Pie charts portraying mosquito species distribution (A) and bird order (B) and
family (C) distribution of samples screened for Sindbis virus by PCR.
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MT270144, Homo sapiens, 2018, Finland
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JQ771796, Homo sapiens, 2002, Finland

W A JQ771799, mosquito, 1983, Russia

| | ca JQ771795, Homo sapiens, 2002, Finland

. Asia Homeo sapiens, 2002, land

M 20, Culex pipiens pipiens, 2016, Germany
" JQ771794, Homo sapiens, 2002, Finland
B Australia JQ7?1797 Homo sapiens, 2002,
4 Cule
I Germany, Slovakia, Italy

rmany
he Netherlands

J, Ge

I Nordic countries

Il The Netherlands i
, Homo sapiens, 2018, Finland

I Russia, Azerbaijan MK045226, Culiseta morsitans, 1984, Sweden
MK045225, Aedes rossicus, 2002, Sweden

MK045228, Culiseta morsitans, 1983, Sweden

MK045231, Aedes cinereus, 1995, Sweden

Bootstrap support (%) MIK045229, Aedes sp., 1983, Norway
MK045239, Culex torrentium, 2009, Sweden
* SH-aLRT 2 80 & UFBoot 2 95 MK045230, Culiseta morsitans, 1985, Sweden

MK045241, Culex pipiens, 2009, Sweden
MK045240, Aedes cinereus, 2003, Sweden
MK0452386, Culiseta morsitans, 1985, Sweden
MK045243, Culex torrentium, 2009, Sweden
MK045238, Aedes rossicus, 2002, Sweden
MK045224, Aedes mssucus 2002, Sweden

MK045233, Aed 1985, Sweden Genotype 1

pipiens/io ium
A K44062 Cuiex sp 2009, Sweden
MK045242, Culex torrentium, 2009, Sweden
MT270145, Homo sapiens, 2018, Finland
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Appendix Figure 3. Phylogenetic tree based on the obtained partial SINV sequence highlighted in
yellow (245 bp; region: open reading frame 1, nonstructural protein 3 [nsP3]) from the European robin
from the Netherlands. Tip colors correspond to location of sequence and support values are
represented on the respective branches by black circles when ultrafast bootstrap (UFBoot) 295% and
SH-like approximate likelihood ratio test (SH-aLRT) 280%.
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Appendix Figure 4. Workflow for testing horse and bird sera by means of a plaque reduction
neutralization test (PRNT) for Sindbis virus (SINV). MEM, minimum essential medium; DEAD,
diethylaminoethyl; PBS, phosphate-buffered saline. Figure created using BioRender

(https://www.biorender.com).
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Appendix Figure 5. Circular bar chart showing family distribution of the bird samples tested and
positive for SINV-neutralizing antibodies (n = 110).
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