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Figure S1. SDS-PAGE analysis of the 16 purified OMVs proteins. The 16 selected proteins were cloned in
the pET15b plasmid as N-terminal TEV-His-tag fusion proteins and expressed in the E. coli BL21(DE3)
producer strain. Proteins were purified by IMAC, TEV digested, and SEC. Two ug of purified recombinant
proteins was loaded on SDS-PAGE and revealed by Coomassie staining. The correctness of the protein
purification process was verified by matching protein bands with the correspondent predicted molecular
weight.
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Figure S2. SDS-PAGE analysis of the engineered OMVs expressing the FhuD2, SpAxkaa, Hlansst, SLO, and
spyCEP antigens. The corresponding purified recombinant proteins were run next to each engineered OMV.
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Figure S3. Antigen- specific IgG titers in sera from mice immunized with OMVsas expressing heterologous

antigens.
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Figure S4. IgG titers in mice immunized with OMVsae expressing heterologous antigens or with OMVsaeo
—antigen mixtures. (A) Groups of CD1 female mice (four per group) were i.p. immunized three times at 2-
week intervals with 1 ug of engineered OMVsae expressing FhuD2, SpAKKAA, HlaH35L, SLO, or spyCEP or
with 1 ug OMVsasomixed with 1x, 5x, and 100x the amounts of antigens present in the engineered OMVs. Ten
days after the last immunization, sera were collected and IgG titers in single sera from three mice of each group



were analyzed by ELISA using plates coated with the corresponding recombinant antigens. (B) The same
immunization schedule was performed in the presence of alum, which was added to 1 ug of the engineered
OMVs expressing the FhuD2, SpAKKAA, or HlaH35L antigens and to 1 ug OMVsae + 5x the amount of
antigens present in the engineered OMVs. The antigen-specific ELISA titers were determined as described
above. RP, recombinant protein. Error bar represents the standard error of the mean (S.E.M.).

Table S1. Main recombinant protein features exploited for the purification process.

Protein Compartment Solubility MW [kDa] plI Molar extinction =~ Buffer A
coefficient (€) and B pH
BamA OM Insoluble 88,4 49 140165 7.6
CpoB PP Soluble 25.4 8 21890 7.6
FhuE oM Insoluble 774 4.5 143590 7.6
FkpA PP Soluble 26.2 6.7 15930 7.6
GlpQ PP Soluble 38.2 5.2 51800 7.2
His] PP Soluble 26.2 5.2 17545 7.6
LpoA LP Soluble 70 5.1 67505 7.6
MalE PP Soluble 40.7 5.2 66350 7.2
OmpF OM Insoluble 37 4.6 54210 7.6
OppA PP Soluble 58.4 6.0 113345 7.2
(partially)
Pal LP Soluble 16.6 6.1 11920 7.6
RIpA LP Soluble 35.7 5.1 16055 7.0
SurA PP Soluble 45 6.1 29450 7.6
YbiS PP Soluble 30,8 5.6 27390 7.6
(partially)
YdcL LP Soluble 224 6.8 22920 7.6
YncE PP Soluble 35.3 8.8 28420 7.0
Hlamnsst - Soluble 30 8.2 64860 6.3
FhuD2 - Soluble 34 9.7 55350 7.6
SpAxkaa - Soluble 28.3 4.6 5960 7.6
SLO - Soluble 63.6 6.0 71280 7.5
SpyCEP - Soluble 180.7 6.7 151850 7.5

The table summarizes the recombinant protein features used in this work. Information on protein
compartmentalization was retrieved from UniProt. Protein solubility was evaluated with the B-PER® protein
solubility test. Molar extinction coefficient, isoelectric point (pI), and molecular weight were predicted with
the EMBOSS-Pepstats tool (EMBL-EBI). The pH at which protein purification was carried out is reported
accordingly.



Table S2. Plasmid constructs used for the production of the engineered OMVs and the expression of recombinant
proteins.

Plasmid name Source

Plasmids for production of engineered OMVs

pET21b(+)_lpp_FhuD2 [25]

pET21b(+)_lpp_Hlamsse [25]

pET21b(+)_lpp_SpAkkaa [25]
pET21b(+)_lpp_SLO BiOMViS
pACYC_lpp_spyCEP BiOMViS

Plasmids for expression of E. coli recombinant proteins

pET15b_His6_TEV_BamA This work
pET15b_His6_TEV_CpoB [34]
pET15b_His6_TEV_FhuE This work
pET15b_His6_TEV_FkpA [34]
pET15b_His6_TEV_GIpQ [34]
pET15b_His6_TEV_His] This work
pET15b_His6_TEV_LpoA This work
pET15b_His6_TEV_MalE [34]
pET15b_His6_TEV_OmpF This work
pET15b_His6_TEV_OppA [34]
pET15b_His6_TEV_PaL [34]
pET15b_His6_TEV_RIpA This work
pET15b_His6_TEV_SurA This work
pET15b_His6_TEV_YbiS This work
pET15b_His6_TEV_YdcL This work
pET15b_His6_TEV_YncE This work

Plasmids for expression of S.aureus recombinant antigens

pET15b_His6_TEV_FhuD2 [25]
pET15b_His6_TEV_Hlaus [25]
pET15b_His6_TEV_ SpAkkaa [25]

Plasmids for expression of GAS recombinant antigens

pET15b_His6_TEV_SLO This work
pET15b_His6_TEV_spyCEP This work




Table S3. List of primers.

Code Description Sequence (5"-3")
Primers for Vector (V) PIPE PCR
1}:61;;1 Primer forward V-PIPE pET21b GCCCTGGAAGTACAGGTTTTC
EK- .
1085 Primer reverse V-PIPE pET21b CGCGACTTAATTCTAGCATAAC
Pacyc-F Primer forward V-PIPE pACYC AGCCAGGATCCGAATTCGAGC
é}f’fﬁ Primer reverse V-PIPE pACYC GCTGGAGCAACCTGCCAGCAGAG
Primers for Insert (I) PIPE-PCR (“flap” primer)
11541;_6 Primer forward I-PIPE BamA ctgtacttccaggge GCTGAAGGGTTCGTAGTGAA
1L4C9;3 Primer reverse I-PIPE BamA tagaattaagtcgcg TTACCAGGTTTTACCGATGTTAAAC
i-f-cpoB Primer forward I-PIPE CpoB ctgtacttccaggge CAGGCACCAATCAGTA
i-r-cpoB Primer reverse I-PIPE CpoB tagaattaagtcgcg TTACATCGCGTTCAGACGT
1E41;-6 Primer forward I-PIPE FhuE ctgtacttccagggc GCACCAGCCACTGAAGAAAC
1121(;_9 Primer reverse I-PIPE FhuE tagaattaagtcgcg TCAGAATTGATACGTGCCGGTAA
i-f-fkpA Primer forward I-PIPE FkpA ctgtacttccagggc ATGAAATCACTGTTTAAAGTAACGC
i-r-fkpA Primer reverse I-PIPE FkpA tagaattaagtcgcg TTATTTTTTAGCAGAATCTGCGGC
i-f-glpQ Primer forward I-PIPE GlpQ ctgtacttccagggc ATGAAATTGACGCTGAAAAACC
i-r-glpQ Primer reverse I-PIPE GlpQ tagaattaagtcgcg TTACTCTTTATTAAGGAATTITACTGCC
11341;_2 Primer forward I-PIPE His] ctgtacttccaggge GCGATTCCGCAAAACATCCG
12(;;1 Primer reverse I-PIPE His] tagaattaagtcgcg TTAGCCACCATAAACATCAAAATCGAAG
11541; Primer forward I-PIPE LpoA ctgtacttccaggge TGTGGCACCCATACTCCCGA
1L4(9:_6 Primer reverse I-PIPE LpoA tagaattaagtcgcg TTAACTGACGGGGACTACCTGACC
i-f-malE Primer forward I-PIPE MalE ctgtacttccagggc ATGAAAATAAAAACAGGTGCACGC
n11_arl_E Primer reverse I-PIPE MalE tagaattaagtcgcg TTACTTGGTGATACGAGTCTGC
11541;_9 Primer forward I-PIPE OmpF ctgtacttccagggc GCAGAAATCTATAACAAAGATGGCA
1L4C9-1 Primer reverse I-PIPE OmpF tagaattaagtcgcg TTAGAACTGGTAAACGATACCCAC
o;;_A Primer forward I-PIPE OppA ctgtacttccagggc ATGACCAACATCACCAAGAGAAG
O;;'A Primer reverse I-PIPE OppA tagaattaagtcgeg TTAGTGCTTCACAATGTACATATTCCG
i-f-pal Primer forward I-PIPE PaL ctgtacttccaggge TGTTCTTCCAACAAGAA




i-r-pal Primer reverse I-PIPE PaL

EK-
1485
LC-
1497
EK-
1489
LC-
1501
EK-
1483
LC-
1495

Primer forward I-PIPE RIpA
Primer reverse I-PIPE RIpA
Primer forward I-PIPE SurA
Primer reverse I-PIPE SurA
Primer forward I-PIPE YbiS

Primer reverse I-PIPE YbiS

i-f-ydcL Primer forward I-PIPE YdcL
i-r-ydcL Primer reverse I-PIPE YdcL

tagaattaagtcgcg TTAGTAAACCAGTACCGCA

ctgtacttccaggge TGTACAAGCGATGATGGTCAG
tagaattaagtcgcg CTACTGCGCGGTAGTAATAAATGA
ctgtacttccaggge GCCCCCCAGGTAGTCGATAA
tagaattaagtcgcg TTAGTTGCTCAGGATTTTAACGTAGGC
ctgtacttccagggc GTAACTTATCCTCTGCCAACCG

tagaattaagtcgcg TTAATTCAGACGAACCGGCATC

ctgtacttccaggge ATGCGTACCACATCATTTGC
tagaattaagtcgcg CTACTTTTTGTTAACGTCAAACATGG

1]11;;) Primer forward I-PIPE YncE ctgtacttccagggc GCAGAAGAAATGCTGCGTAAAG
1L5CO-2 Primer reverse I-PIPE YncE tagaattaagtcgcg TTACAGCGCAATACGAATCACAT
lEé)I;_l Primer forward I-PIPE SLO ctgtacttccagggc AACAAACAAAACACTGCTAGTA
1]%1;_2 Primer reverse I-PIPE SLO tagaattaagtcgcg TTCGATTACTTATAAGTAGTAA
1EOI;;, Primer forward I-PIPE spyCEP ctgtacttccagggc ACTCAAAGAGCTCITAAAGCA
fg; Primer reverse I-PIPE spyCEP tagaattaagtcgcg ATGGACTTAGAACAAACGAAG
Primers for screenings

11;3((:)_7 Primer reverse colony PCR CTGAATACTGATTTTCTGTG

CI-1004 (T7P) Primer forward sequencing CCCTATAGTGAGTCGTATTA

CI-1005 (T7T) Primer reverse sequencing GCTAGTTATTGCTCAGCGG




