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Figure S1. (A-B) Pictures of the ARTP mutation breeding system, the front view (A), and the
operation chamber (B). The equipment used to generate the helium radio-frequency ARTP jet
consists of a 13.56-MHz power supply, a co-axial-type plasma generator, a helium gas supply
and control subsystem, and a stainless-steel sample plate that can be moved smoothly in the
vertical direction to adjust the stand-off distance between the plasma torch nozzle exit and the
sample plate. (C-D) The procedure of mutagenic treatment consisted of several steps. Firstly, an
aliquot of pretreating liquid was taken and coated uniformly on the surface of the slide and
placed in the chamber of the ARTP mutagenesis operation instrument. Then, the distance
between the slide and the plasma emitter jet orifice was adjusted, the constant power output
power was 120 W, and the gas flow rate was 10 SLM. The processing time of mutation was

chosen and adjusted. Bacterial cells are exposed to plasma for random mutagenesis.



Gene Mutation WT  SA01065' SA01065

rpsG G81V(GGT—CTT) \ v
00946/00947 intergenic (-195/+225) \ v
mgIB G78R(GGA—AGA) v
glcA A1 bp (1009/1644 nt) \ v

Figure S2. Mutations in the three strains used in colony expansion experiments and in vivo

competition experiments.



‘mgIB—F (1,169,805 .. 1,169,826) Mutation site mglB-R (1,170,186 .. 1,170,204)
° 1‘,1'59,8%': 1,170,0001 1,170,200+ °ee
B Reference  ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCCTTTGTCGGTATGAATGATGG
ANC_1 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCCITTTGTCGGTATGAATGATGG
ANC_2 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCCTTTGTCGGTATGAATGATGG
ANC_3 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCCTTTGTCGGTATGAATGATGG
ANC_4 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCCTTTGTCGGTATGAATGATGG
ANC_5 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCCTTTGTCGGTATGAATGATGG
ANC_6 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCCTTTGTCGGTATGAATGATGG
ANC_7 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCCTTTGTCGGTATGAATGATGG
ANC_8 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCCTTTGTCGGTATGAATGATGG
P1L2C1 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCCITTTGTCGGTATGAATGATGG
P1L2C2 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCCTTTGTCGGTATGAATGATGG
P1L2C3 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCCITTTGTCGGTATGAATGATGG
P1L2C4 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCCTTTGTCGGTATGAATGATGG
P1L2C5 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCTITTGTCGGTATGAATGATGG
P1L2C6 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCCTTTGTCGGTATGAATGATGG
P1L2C7 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCCTTTGTCGGTATGAATGATGG
P1L2C8 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCCTTTGTCGGTATGAATGATGG
pP2L2C1 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCTITTGTCGGTATGAATGATGG
P2L2C2 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATAITCT TTGTCGGTATGAATGATGG
P2L2C3 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCTITTGTCGGTATGAATGATGG
P2L2C4 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCTITTGTCGGTATGAATGATGG
P2L2C5 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATTCTI TTGTCGGTATGAATGATGG
P2L2C6 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCTITTGTCGGTATGAATGATGG
P2L2C7 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCTITTGTCGGTATGAATGATGG
P2L2C8 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCTITTGTCGGTATGAATGATGG
P3L2C1 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCTIITTGTCGGTATGAATGATGG
P3L2C2 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATAITCTI TTGTCGGTATGAATGATGG
P3L2C3 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCTITTGTCGGTATGAATGATGG
P3L2C4 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCTITTGTCGGTATGAATGATGG
P3L2C5 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCTITTGTCGGTATGAATGATGG
P3L2C6 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCTIITTGTCGGTATGAATGATGG
P3L2C7 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATTCTI TTGTCGGTATGAATGATGG
P3L2C8 ATAAGATGGCTTCAGATGCTTGAAACAATAACATATATCTITTGTCGGTATGAATGATGG

Figure S3. Design of primers (A) and results of sequence alignment (B) for allele identification

by Sanger sequencing.




w3
e
iz Bombus group1

Pons2.2.5

Snodgrassella gandavensis

NeviCoAY
Newis . Bombus group 2
A2z

vre:
Apts  Bombus group 3
gt

Resises Snodgrassella
oo From Bombus spp.
outgroup

Fea2  Snodgrassella communis
5

Snodgrassella

Snodgrassella alvi N 5
From Apis mellifera

100
A-11-12
w6238_H11
w6238_H14 | 95

N-S3

ESL0196

w8134

N-w7

N-wa 85
wkB2
PEB0178
Mo112
Mo110
wkB12
wkB29
Gris1-3

Gris1-6

R-53528

B10998 €¢——
LMG_28360
Occd-2

WF3-3

Ferd-2

HK3

NevaCBA3
Nevd-2
LMG_30236
R-53680

App2-2

Appa-8

Appé-4

90

80

T EE] gRYSSR29888Y23223888 2
£18383 ge2g822 I3 3 &3
I L 25522%555%2222888 30378388888
28 @3 B53:35685 %8358 B228 8288
gg 8 u gDy 224
© © > z =
3 3 3 =

—Pp B1

Figure S4. (A) Whole-genome phylogenetic tree based on representative isolates' genomes of
Snodgrassella. The tree was rooted with the sequence of Simonsiella muelleri ATCC 29453. The
phylogenetic clusters are noted based on the results of Cornet et al. (2022).

(B) Heatmaps show the values of pairwise ANI of representative isolates' genomes of

Snodgrassella.



Cornet L, Cleenwerck I, Praet J, Leonard RR, Vereecken NJ, Michez D, et al. Phylogenomic
analyses of Snodgrassella isolates from honeybees and bumblebees reveal taxonomic and

functional diversity. mSystems. 2022;7:¢01500-21.
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Figure S5. Mutation numbers (A) and the average mutation frequencies (B) in different groups.

Each data point indicates an independent lineage. Statistical analysis was performed using one-

way ANOVA.



Figure S6. Maximum-likelihood phylogeny of the MglB from Snodgrassella strains.
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Figure S7. Visual representation of MglB-3 sequences from (A) Apis mellifera and (B) Bombus

species, prepared using WebLogo (https://weblogo.berkeley.edu/logo.cgi).



SA01065' SA01065

Figure S8. Colony expansion assay of the WT (A), the background mutant SA01065” (B), and

mutant SA01065 (C) on 1.5% agar.
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Figure S9. The absolute bacterial density of Apis mellifera (A) and Bombus terrestris (B) for the

in vivo competition assays.
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Figure S10. /n vivo competition assays in the non-native Apis mellifera (A) and the native host
Bombus terrestris (B). Two sets of experiments were conducted, including WT versus SA01065
and SA01065' versus SA01065. The amplicon sequencing was performed to identify the

different variant types of Snodgrassella communis B10998 in the population.



Additional files:

Additional file 1: Dataset S1. Strain-level composition of samples from different groups.

Additional file 2: Dataset S2. Polymorphic variant calling on the Snodgrassella populations

during the serial colonization in vivo of the mutant library.



