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Figure S1: Sampling sites in the far north region near Ahipara, Northland, New Zealand. AIR, BEN,
WALI are sampling locations in apiaries; WAI and SLT had Argentine ant nests; all other sites without
apiaries or Argentine ant nests nearby. QUA:-35.116650, 173.285114; AIR: -35.077690, 173.282120;
BEN: -35.060490, 173.231160; WAI: -35.021770, 173.216260; SLT: -34.681947, 173.000169; KAB: -34.919640,



173.371398; HRD: -35.106948, 173.225998; MAN: -34.989425, 173.536581; HOW: -35.024903, 173.316340;
WIL: -35.022270, 173.283750; HIL: -35.096685, 173.223495.

Table S1: Primers used for virus detection. Screened viruses are deformed wing virus (DWV), black
queen cell virus (BQCV), Kashmir bee virus (KBV), Linepithema humile bunya/like virus 1 (LhuBLV1)
and Moku virus (MKV). Primers were used in presence/sbsemce PCR and sequencing
(presence/absence) or in strand specific RT-PCR ((-) strand or (+) strand. Forward primer (F) and reverse
primer (R), tagged primer (tag-F/tag-R) are given in 3’ to 5’ direction, with the length of the PCR product
in base pairs (pb) and the annealing temperature used in PCR reactions (anneal. T).

Virus Target Method Primer sequence [bp] OT Ref.
gene [°C]
o F: TCCATCAGGTTCTCCAATAACGGA 451 55
DWV RARP R: CCACCCAAA"I;Sg(_Zl;IjAACTCTAAGCG 1]
Repl. agcctgegcaccgtgg TCCATCAGGTTCTCCAATAACGGA
i F:-TGGTCAGCT ACTACCTTAAA
BQCV CE]IpSld/ +/- GGTCAGCTCCCACTACC C 700 56
3'UTR R:GCAACAAGAAGAAACGTAAACCAC [2]
i F: TGTTTGTGGCAATCCAGCTA &5 54 [3]
KBV Capsid R: TACGTCTTCTGCCCATTTCC
Repl.  Tag-F: agcctgegeaccgtgge TGTTTGTGGCAATCCAGCTA
i F:GTCACAGAGGAGCAGATACCA 89 54 [4]
LhuBLV1  RdPR R:GCCCATA?;(}ISTTGCTCTGC
Repl )
°p agcctgegeaccgtggeGCCCATAAACCTTGCTCTGC
F: CTACAA A AGTAGA
i CTACAACGCACGCGAGTAG 102 55 [5]
R:CCTTTCAAAGCAACGCTACC
MKV Polyprot.
Tag-F:
Repl.

agcctgegecaccgtggCTACAACGCACGCGAGTAGA

Table S2: Sampling location of additional Argentine ant samples used for phylogenetic analyses from
Felden et al. 2019 [6] .

Country Latitude Longitude Collection date

-Location
France
-Toulouse 43.5593 1.4723 August 2016
Argentina
-Otamendi -34.2224 -58.8961 January 2015
New Zealand
-Oakura -39.1195 173.9397 February 2016

-Paraparaumu -40.963439 174.973731 February 2016
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Figure S2: Non-dated maximum clade credibility tree for the RARp fragment (440 bp) of deformed wing virus (DWV) without tip dates. Grey insert with orange frame
shows collapsed part of the tree that among others includes the 19 samples from New Zealand from this study. Species name, country of origin and if applicable
GenBank accession number are given in the branch label. The branches are coloured according to the lineages’ inferred geographic origin as shown on the world map.

Posterior support > 0.5 is given and the scale bar shows substitutions.
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Figure S3: Non-dated maximum clade credibility tree for the vp3 fragment (360 bp) of Kashmir bee virus
(KBV) without tip dates. Species name, country of origin and if applicable GenBank accession number
are given in the branch label. The branches are coloured according to the lineages’ inferred geographic
origin as shown on the world map. Posterior support > 0.5 is given and the scale bar shows substitutions.



Table S3: Trait-tip association of non-dated Deformed wing virus (DWYV) phylogeny, as calculated with

100 random trees (replicates) in BaTS [7]. Low parsimony score (PS) represents fewer state changes on

the tree and stronger trait-tip association. Maximum clade (MC) scores show the maximum size of a

clade for a trait state, high MC is positively correlated with trait-tip association.

lower upper lower upper
Statistic /C;i;‘jc‘gj ;’:::;VGd 95% 9;}/2 rrrel;n 95% 9502 D e

CI CI CI CI
Association Index (Al)
Geographic origin 0.26 3.82 2.81 4.84 14.80 13.86 15.68 <0.01
Host species 0.59 5.82 4.72 6.89 9.87 922 1044 <0.01
Parsimony Score (PS)
Geographic origin 0.36 31.43 28.00 35.00 88.49 8533 91.86 <0.01
Host species 0.72 37.07 34.00 40.00 51.26 50.05 5207 <0.01
Maximum Clade (MC) scores
Apis 126 14.72 9.00 2400 748 593 9.63 0.02
Varroa destructor 13 1.67 1.00 3.00 1.20 1.02 1.49 0.03
Associate 6 1.31 1.00 2.00 1.05  1.00 1.16 1
Non-Apis bee 23 4.23 4.00 6.00 1.66 1.31 2.05 <0.01
Vespidae 5 1.07 1.00 2.00 1.04  1.00 1.15 1
Formicidae 4 2.00 2.00 2.00 1.01  1.00 1.05 <0.01
Other Hymenoptera 2 1.00 1.00 1.00 1.01 1.00 1.01 1
Asia 50 21.52 13.00 34 258 223 3.28 <0.01
Europe 76  14.79 14.00 19.00 3.63 3.03 444 <0.01
North America 24 3.80 3.00 6.00 1.70  1.31 2.08 <0.01
Oceania 25  6.09 4.00 10.00 185 149 250 <0.01
South America 1 1.00 1.00 1.00 1.00 1.00 1.00 1
Hawaii 3 1.05 1.00 2.00 1.03  1.00 1.08 1




Table S4: Trait-tip association of non-dated Kashmir bee virus (KBV) phylogeny, as calculated with 100
random trees (replicates) in BaTS [7]. Low parsimony score (PS) represents fewer state changes on the
tree and stronger trait-tip association. Maximum clade (MC) scores show the maximum size of a clade
for a trait state, high MC is positively correlated with trait-tip association.

Staistic Observed - observed 20 (T mal T S p
/expected mean I CI mean CI I value
Association Index (Al)
Geographic origin  0.18 0.40 0.33 0.62 222 1.74 2.64 <0.01
Host species 0.20 0.42 0.13 0.66 2.08 1.47 2.56 <0.01
Parsimony Score (PS)
Geographic origin  0.46 6.26 6.00 7.00 1355 12.01 1490 <0.01
Host species 0.53 6.61 6.00 7.00 1243 1078 13.79 <0.01
Maximum Clade (MC) scores
Apis mellifera 6 3.86 2.00 4.00 1.37  1.00 2.17 <0.01
other 5 295 2.00 3.00 1.26 1.00 2.00 <0.01
Linepithema humile 10 3.50 3.00 4.00 2.01 1.10 3.06 0.09
Bombus 3 295 3.00 3.00 1.09 1.00 1.72 <0.01
North America 4 200 2.00 2.00 1.34 1.00 2.00 0.15
New Zealand 9 712 4.00 8.00 1.99 1.05 3.10 <0.01
South America 1 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Europe 3  3.00 3.00 3.00 1.10 1.00 2.00 <0.01
Asia 1 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Australia 5 435 4.00 5.00 1.27 1.00 2.00 <0.01
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