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Supplementary table S1. Composition of the nutrient mediums used in experiments.

Agar pH Components Ag(/l(;'d
Pancreatic fish meal hydrolysate 12.0
(Chimmed) '
Nut?ient 1 “GRM” 73+0.2 | Peptone dry fermentative 12.0
(Chimmed) (Chimmed) '
NaCl (Chimmed) 6.0
. “GMF”-base (MERCK) 15.0
Nutrient 2 “GMF”
: 73+0.2
(Chimmed) )
NaCl (Chimmed) 6.0
Saccharose (Lenreaktiv) 30.0
NaNOs (Lenreaktiv) 2.0
K2HPO4 (Lenreaktiv) 1.0
Chzapek (MERCK) 7.3+£0.2
MgSO4 (Chimmed) 0.5
KCI (Chimmed) 0.5
FeCls (Chimmed) 0.01
Papaic digest of soyabean meal 3.0
(Chimmed) '
Peptone dry fermentative
. 7.0
) (Chimmed)
Saburo (Chimmed) 5.5+£0.2
Autolyzed yeast extract clarified 40
(Chimmed) '
Glucose (Sigma-Aldrich) 40.0
Papaic digest of soyabean meal 3.0
(Chimmed) '
SCD (Sigma-Aldrich) 73402 Cagein enzymic hydrolysate 17.0
(Chimmed)
Dextrose (Chimmed) 2.5




NaCl (Chimmed) 5.0
K2HPO4 (Chimmed) 2.5
Papaic digest of soyabean meal 10.0
(CONDA Pronadisa) '
Glucose (Chimmed) 10.0
A4 73+0.2
CaCOs (Chimmed) 2.5
NaCl (Chimmed) 5.0
Tripton (Chimmed) 3.0
Peptone (Chimmed) 5.0
Gauze 1 7.3+ 0.2 | Glucose (Chimmed) 10.0
CaCOs (Chimmed) 2.5
NaCl (Chimmed) 5.0
. Oatmeal (MERCK) 20.0
Oatmeal Agar (solid)
: : 73+0.2
(Sigma-Aldrich) ) _
Agar (Sigma-Aldrich) 18.0




Figure S1. Cultures after enrichment for 3 days on agarose-free Czapek medium, followed by an additional 3 days
of cultivation on solid Czapek medium. Extracts from: (a) surfaces of the hive: entrance (al), wax combs (a2),
wooden surface (a3); (b) flushing of container after storaging bee; (c) honey bees with different types of
preparations: (cl,c2) the bodies were left in the medium for the entire culturing time; (c3-c5) flushes with
sterilized water (c3), physiological solution (c4) and liquid nutrient Czapek medium (c5). (d) Cultures from the
surfaces of the 5 dead bees from the hive: (d1) flushes without enrichment cultivated on the solid medium; (d2)
the bees were left in a liquid medium similar to c1-c2. (e) Negative control. Diameter of the dish is 9 cm.



Figure S2. Tests for microbial content on different parts of the bees' body: flushes from limbs and wings with
normal saline (a) and with 0.001% SDS added (c); flushes from abdomen with normal saline (b) and with 0.001%
SDS added (d). Photographs of culture flushes incubated at 37°C for 12 h before seeding without removal of body
parts after three (1) and seven (2) days, and direct flushes without preservation of body parts after seven days (3).
Diameter of the dish is 9 cm.



Figure S3. Tests for microbial content on different parts of the bees' body after enrichment for 3 days on agarose-
free Czapek medium, followed by an additional 3 days of cultivation on solid Czapek medium: flushes from limbs
and wings with normal saline (a) and with 0.001% SDS added (c); flushes from abdomen with normal saline (b)
and with 0.001% SDS added (d); from the whole body (el, €2) and cutted cuticular hairs (e3, e4) without (1,3)
and with 0.001% SDS (1,2). Diameter of the dish is 9 cm.



Figure S4. Some morphologies of colonies obtained during culturing of enriched bee surface flushes (a-i) and
microscopy results (j-k).



Figure S5. Cultures obtained from the internal hive surfaces (a - ) and individual bee cuticula (f). Same cultures
as c-e were also obtained from the surface of bees and in “shattering” tests (for example, cell and cultural
morphology of ¢ and f are similar). Petri dishes are photographed from the top (1) and bottom (2). Diameter of
the dish is 3 cm. “GRM”-nutrient agar.



Figure S6. Cultures obtained from the honey bee cuticula. Petri dishes are photographed from the top (1) and
bottom (2). Diameter of the dish is 3 cm. “GRM”-nutrient agar.



Figure S7. Cultures obtained from the honey bee cuticula. Petri dishes are photographed from the top (1) and
bottom (2). Diameter of the dish is 3 cm. “GRM”-nutrient agar.



Figure S8. Cultures obtained from the honey bee cuticula. Petri dishes are photographed from the top (1) and
bottom (2). Diameter of the dish is 3 cm. “GRM”-nutrient agar.



Figure S9. Cultures obtained from the honey bee cuticula. Petri dishes are photographed from the top (1) and
bottom (2). Cultures (b) and (c) are similar by colony morphology, but both could be combined cultures. (e) is a
combined culture, it is not possible to isolate a pure culture. Diameter of the dish is 3 cm. “GRM”-nutrient agar.



Figure S10. Cultures obtained from the honey bee cuticula. Petri dishes are photographed from the top (1) and
bottom (2). Diameter of the dish is 3 cm. “GRM”-nutrient agar.



Figure S11. Cultures obtained from the honey bee cuticula. Petri dishes are photographed from the top (1) and
bottom (2). Diameter of the dish is 9 cm. “GRM”-nutrient agar.



Figure S12. Cultures obtained from the honey bee cuticula. Petri dishes are photographed from the top (1) and
bottom (2). (a) could be a combined culture, it is not possible to isolate a pure culture further. Diameter of the dish
is 9 cm. “GRM”-nutrient agar.



Figure S13. Cultures obtained from the honey bee cuticula. Culture (b) is similar to SS5a, and (c) to S5b. Petri
dishes are photographed from the top (1) and bottom (2). Diameter of the dish is 9 cm. “GRM”-nutrient agar.



Figure S14. Antibiotic production studies: spot tests. (a) S10b culture which produces antimicrobials. Suppression
of Slc (b); S13a (c); S10f (d). A “halo” of unknown nature is observed (b2). Petri dishes are photographed from
the top (1) and bottom (2). Diameter of the dish is 9 cm. “GRM”-nutrient agar.



Figure S15. Antibiotics production studies: linear tests. Suppression of (a) S8a (b) S5d (c¢) S5c¢ (d) S10f (e) S5e
(f) S7a (g) S10c (h) S9c (i) S9f (j) S8f (k) S5b (1) S7c. Petri dishes are photographed from the top (1) and bottom
(2). The suppression zones are calculated on Figure S16. Diameter of the dish is 9 cm. “GRM”-nutrient agar.
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Figure S16. Suppression zones from the linear tests, cm.
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Figure S17. Annotations of 16S rRNA sequencing on different databases. Taxonomy results for different features
were merged, and best features were extracted using level and confidence of annotation. (a) BeeXact (best for 526
features). (b) SILVA (best for 409 features). (c) GreenGenes (best for 548 features).
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Figure S18. Diversity analysis of bee cuticular pan-metagenome. (a) Alpha-diversity analysis. (b) Heatmap on
Bray-Curtis dissimilarity. (c) Beta-PCoA based on Bray-Curtis dissimilarity matrix.



Supplementary table S2. Found genes related to antimicrobial biosynthesis

aphidicola

Product Genes | Gene | Common Chemical class of | Antibiotic
count | organisms antibiotic mechanism of
action
Virginiamycin vat 1 Cucumis melo | AMP and Inhibits protein
A macrolide two biosythesis via
component ribosome 30S
antibiotic subunit binding [1]
Validamycin A | vIdW |2 Streptomyces | Oligosaccharide | Inhibits fungal
hygroscopicu trehelase [2]
SJ
Xanthomonas
hortorum
Lividomycin livQ 1 Streptomyces | Aminoglycoside | Inhibits protein
lividus, biosythesis via
Pseudomonas ribosome 30S
subunit binding [3]
Penicillin acyll |1 Pseudomonas | Aminopenicilline | Inhibits protein
biosythesis via
ponA |1 Dictyostelium rlbosom e.30.S
discoideum, subunit binding [4]
Bacillus
subtilis
Bacitracin bcrA |6 Bacillus AMP Binds with C55-PP
licheniformis, bacterial cell wall
Streptococcus precursor with
faecalis, divalent cation
Thauera participation [5]
aromatica
bceA |2 Bacillus,
Burkholderia
cepacia
bceB |3 Bacillus
Gramicidin lgrB |4 Brevibacillus | AMP Disrupt bacterial
parabrevis membrane [6]
Colicin V cvpA |1 Escherichia AMP Disrupt bacterial
coli, membrane [7]
Buchnera




Novobiocin novN Streptomyces | Aminocoumarin | DNA gyrase
niveus antibiotic inhibitor [8]
Streptothricin satA Bacillus Aminoglycoside | Inhibits protein
subtilis antibiotic biosythesis via
ribosome 30S
subunit binding [9]
Aclacinomycin | rdmC Streptomyces | Anthracycline DNA or tubulin
purpurascens | antibiotic intercalation [10]
Demethyllacten | tyICV Streptomyces | Macrolide Inhibits protein
ocin fradiae antibiotic biosythesis via
ribosome 30S
subunit binding
[11]
Rifampicin rox Amycolatopsi | Other (small Inhibits protein
s molecule) biosynthesis on
mediterranei, mRNA synthesis
Streptomyces step [12]
Phosphinothrici | ywnH Bacillus Other (small Binds with
n subtilis, molecule) glutamine
Serratia synthetase and
marcensens invoke ammonia
accumulation [13]
Subtilosin albG Bacillus AMP Disrupt bacterial
subtilis membrane and
pore formating
[14]
Different toxins | vgrGl Pseudomonas | Proteins RNase activity and
aeruginosa, preferentially
Vibrio cleaves at the 3'-
cholerae end of purine
ribonucleotides
[15]
ratA Rickettsia Binds to 50S
prowazekii, ribosomal
Shigella subunits,
flexneri, preventing them
Escherichia from associating
coli with 30S subunits

to form 70S
ribosomes and

reducing polysome
[16]




relG

Mycobacteriu
m
tuberculosis,
Microbacteri
um oxydans

yoeB

Shigella
flexneri,
Escherichia
coli

Has RNase activity
and preferentially
cleaves at the 3'-
end of purine
ribonucleotides
[17]

mgsR

Escherichia
coli

Proposed to be an
mRNA interferase
but also an
inhibitor of
translation
initiation [18]

fitB

Neisseria
gonorrhoeae

Plays a role in the
control of biofilm
formation and
induction of
persister cells in
the presence of
antibiotics [19,20]

higB

Escherichia
coli, Shigella
boydii

Counteracts the
effect of the fitA
antitoxin

Plays a role in the
speed with which
bacteria traverse
epithelial cells [18]

Counteracts the
effect of the HigA
antitoxin [21]




Supplementary table S3. Found genes related to antimicrobial resistance

Product Genes Gene count
Linearmycin resistance InrL 7
InrN 1
Tunicamycin resistance tmrB 2
Bicyclomycin resistance ber 9
Fosmidomycin resistance fsr 4
Fosfomycin resistance abaF 5
Bleomycin resistance ble 1
Multidrug resistance proteins mdtA 8
mdtB 3
mdtC 2
mdtD 2
mdtE 1
mdtN 1
mdtH 1
mdtG 1
mdtE 1
norM 4
ermY 2
ebrA 1
yhel 3
vheH 4




stp

mexA
mexB
bmr3
bmrA
sepA
Quinolone and fluoroquinolones efflux proteins abaQ
norB
Tetracycline resistance protein tetA
Persistence and stress-resistance toxin pasT
Methyl viologen resistance protein smvA
Colistin resistance proteins emrA
emrB
Microcin C7 self-immunity protein mccF
Bifunctional polymyxin resistance protein arnA
Antitoxins parD
hicB
higA

mqsA
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