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CLUSTAL ©O(1.2.49) multiple seguence alignment

OPXF 0000 e QGONSVEIEAFGKRYFTDSVRNMKNADLYGGSIGYF 36
PAOCL MKLKNTLGVVIGSLVAASAMNAFAQGONSVEIEAFGKRYFTDSVRNMKNADLYGGSIGYF 60
B136-33 MKLKNTLGVVIGSLVAASAMNAFAQGONSVEIEAFGKRYFTDSVRNMKNADLYGGSIGYF €0
LESBSS MKLKNTLGVVIGSLVAASAMNAFAQGONSVEIEAFGKRYFTDSVRNMKNADLYGGSIGYF €0
Mis MKLKNTLGVVIGSLVAASAMNAFAQGONSVEIEAFGKRYFTDSVRNMKNADLYGGSIGYF €0
NCGM=2.S1 MKLKNTLGVVIGSLVAASAMNAFAQGONSVEIEAFGKRYFTDSVRNMKNADLYGGSIGYF 60
PA7 MKLKNTLGVVIGSLVAASAMNAFAQGONSVEIEAFGKRYFTDSVRNMKNADLYGGSIGYF €0
PAl4 MXLKNTLGVVIGSLVAASAMNAFAQGONSVE IEAFGKRYFTDSVRNMKNADLYGGSIGYF 60
DK2 MKLKNTLGVVIGSLVAASAMNAFAQGONSVEIEAFGKRYFTDSVRNMKNADLYGGSIGYF 60
sScvz2026s MKLKNTLGVVIGSLVAASAMNAFAQGONSVEIEAFGKRYFTDSVRNMKNADLYGGSIGYF €0
PAK MKLKNTLGVVIGSLVAASAMNAFAQGONSVEIEAFGKRYFITDSVRNMKNADLYGGSIGYF €0
AR A A AR AR A AR AR R RARARARRRRAA A AR AR R A
opxF LTDDVELALSYGEYHDVRGTYETGNKKVHGNLTSLDAIYHFGTPGVGLRPYVSAGLAHON 96
PAOL LTDDVELALSYGEYHDVRGTYETGNKKVHGNLTSLDAIYHFGTPGVGLRPYVSAGLAHON 120
B136-33 LTDDVELALSYGEYHDVRGTYETGNKKVHGNLTSLDAIYHFGTPGVGLRPYVSAGLAHON 120
LESBSS LTDDVELALSYGEYHDVRGTYETGNKKVHGNLTSLDAIYHFGTPGVGLRPYVSAGLAHQON 120
Mis LTDDVELALSYGEYHDVRGTYETGNKKVHGNLTSLDAIYHFGTPGVGLRPYVSAGLAHQON 120
NCGM2.S1 LTDDVELALSYGEYHDVRGTYETGNKKVHGNLTSLDAIYHFGTPGVGLRPYVSAGLAHON 120
PA7 LTDDVELALSYGEYHDVRGTYETGNKKVHGNLTSLDAIYHFGTPGVGLRPYVSAGLAHON 120
PAl4g LTDDVELALSYGEYHDVRGTYETGNKKVHGNLTSLDAIYHFGTPGVGLRPYVSAGLAHON 120
DK2 LTDDVELALSYGEYHDVRGTYETGNKKVHGNLTSLDAIYHFGTPGVGLRPYVSAGLAHQON 120
sScv2026s5 LTDDVELALSYGEYHDVRGTYETGNKKVHGNLTSLDAIYHFGTPGVGLRPYVSAGLAHON 120
PAXK LTDDVELALSYGEYHDVRGTYETGNKKVHGNLTSLDAIYHFGTPGVGLRPYVSAGLAHQON 120
A AR R A A A AR R R R AR AR R R AR AR R R R A AR AR R AR A AR R AR A AR AR AR AR KRR A AR AR A AR
opxF ITNINSDSQGROOMTITMANIGAGLKYYFTENFFAKASLDGOQYGLEKRDNGHQGEWMAGLGY 156
PAOCL ITNINSDSQGROQOMTIMANIGAGLKYYFTENFFAKASLDGOQYGLEKRDNGHQGEWMAGLGY 180
B136-33 ITNINSDSQGRQOMTMANIGAGLKYYFTENFFAKASLDGQYGLEKRDNGHQGEWMAGLGY 180
LESBSS ITNINSDSQGRQOMTITMANIGAGLKYYFTENFFAKASLDGQYGLEKRDNGHQGEWMAGLGY 180
Mis ITNINSDSQGRQOMTMANIGAGLKYYFTENFFAKASLDGOQYGLEKRDNGHQGEWMAGLGY 180
NCGM=2.S1 ITNINSDSOGRQOMTMANIGAGLKYYFTENFFAKASLDGQYGLEKRDNGHQGEWMAGLGY 180
PA7 ITNINSDSQGRQOMTITMANIGAGLKYYFTENFFAKASLDGOQYGLEKRDNGHQGEWMAGLGY 180
PAl4 ITNINSDSQGROQOMTMANIGAGLKYYFTENFFAKASLDGOYGLEKRDNGHQGEWMAGLGYV 180
DK2 ITNINSDSQGROOMTMANIGAGLKYYFTENFFAKASLDGQYGLEKRDNGHQGEWMAGLGY 180
scvz2o026s ITNINSDSQGROQOMTMANIGAGLKYYFTENFFAKASLDGOQYGLEKRDNGHQGEWMAGLGY 180
PAK ITNINSDSQGROQOMTITMANIGAGLKYYFTENFFAKASLDGOYGLEKRDNGHQGEWMAGLGY 180
AR R R A A AR AR R AR AR R R A AR AR R R A AR AR A AR AR R AR AR AR R AR AR AR A RRAAR R AR AR
opxrF GFNFGGSKAAPAPE PVADVCSDSDNDGVCDNVDKCPDT PANVIVDANGCPAVAEVVRVQL 216
PAOCL GFNFGGSKAAPAPEPVADVCSDSDNDGVCDNVDKCPDT PANVIVDANGCPAVAEVVRVQL 240
B136-33 GFNFGGSKAAPAPEPVADVCSDSDNDGVCDNVDKCPDT PANVIVDANGCPAVAEVVRVQL 240
LESBSS GFNFGGSKAAPAPEPVADVCSDSDNDGVCDNVDKCPDT PANVIVDANGCPAVAEVVRVQL 240
Mis GFNFGGSKAAPAPEPVADVCSDSDNDGVCDNVDKCPDT PANVIVDANGCPAVAEVVRVQL 240
NCGM2.S1 GFNFGGSKAAPAPEPVADVCSDSDNDGVCDNVDKCPDT PANVIVDANGCPAVAEVVRVQL 240
PA7 GFNFGGSKAAPAPEPVADVCSDSDNDGVCDNVDKCPDT PANVIVDANGCPAVAEVVRVQL 240
PAl14 GFNFGGSKAAPAPEPVADVCSDSDNDGVCDNVDKCPDT PANVIVDANGCPAVAEVVRVQL 240
DX2 GFNFGGSKAAPAPE PVADVCSDSDNDGVCDNVDKCPDT PANVIVDANGCPAVAEVVRVQL 240
scv2026s GFNFGGSKAAPAPEPVADVCSDSDNDGVCDNVDKCPDT PANVIVDANGCPAVAEVVRVQL 240
PAXK GFNFGGSKAAPAPE PVADVCSDSDNDGVCDNVDKCPDT PANVIVDANGCPAVAEVVRVQL 240
AR A A AR R A A AR R A AR R R A AR R R AR A AR A AR R AR AR R A AR AR AR AR RAA AR RAA AR R AR
opxrF DVKFDFDKSKVKENSYADIKNLADFMKQYPSTSTIVEGHTDSVGTDAYNQKLSERRANAV 276
PAOCL DVKFDFDKSKVKENSYADIKNLADFMKQYPSTSTIVEGHTDSVGTDAYNQKLSERRANAY 300
B136-33 DVKFDFDKSKVKENSYADIKNLADFMKQYPSTSTIVEGHTDSVGTDAYNQKLSERRANAY 300
LESBSS DVKFDFDKSKVKENSYADIKNLADFMKQYPSTSTITVEGHTDSVGTDAYNQKLSERRANAV 300
Mis DVKFDFDKSKVKENSYADIKNLADFMKQYPSTSTIVEGHTDSVGTDAYNQKLSERRANAV 300
NCGM2.S1 DVKFDFDKSKVKENSYADIKNLADFMKQYPSTSTTVEGHTDSVGTDAYNQKLSERRANAY 300
PA7 DVKFDFDKSKVKENSYADIKNLADFMKQYPSTSTIVEGHTDSVGTDAYNQKLSERRANAYV 300
PAl4 DVKFDFDKSKVKENSYADIKNLADFMKQYPSTSTIVEGHTDSVGTDAYNQKLSERRANAYV 300
DX2 DVKFDFDKSKVKENSYADIKNLADFMKQYPSTSTIVEGHTDSVGTDAYNQKLSERRANAYV 300
sScv2026s DVKFDFDKSKVKENSYADIKNLADFMKQYPSTSTIVEGHTDSVGTDAYNQKLSERRANAY 300
PAXK DVKFDFDKSKVKENSYADIKNLADFMKQYPSTSTIVEGHTDSVGTDAYNQKLSERRANAYV 300
AR A A AR R AR AR A AR AR R AR AR A A A AR R A AR AR A AR AR A AR R R AR AR A AR R A AN R AR AAR
opxrF RDVLVNEYGVEGGRVNAVGYGESRPVADNATAEGRAINRRVEAEVEAEA———— 325
PAOCL RDVLVNEYGVEGGRVNAVGYGESRPVADNATAEGRAINRRVEAEVEAEAKTAA 353
B136-33 RDVLVNEYGVEGGRVNAVGYGESRPVADNATAEGRAINRRVEAEVEAEAK——— 350
LESBSS RDVLVNEYGVEGGRVNAVGYGESRPVADNATAEGRAINRRVEAEVEAEAK——— 350
Mis RDVLVNEYGVEGGRVNAVGYGESRPVADNATAEGRAINRRVEAEVEAEAK 3s0
NCGM2.S1 RDVLVNEYGVEGGRVNAVGYGESRPVADNATAEGRAINRRVEAEVEAEAK 3s0
PA7 3s0
PAl4 3so0
DX2 RDVLVNEYGVEGGRVNAVGYGESRPVADNATAEGRAINRRVEAEVEAEAK 350
sScv2026s RDVLVNEYGVEGGRVNAVGYGESRPVADNATAEGRAINRRVEAEVEAEAK——— 350
PAX RDVLVNEYGVEGGRVNAVGYGESRPVADNATAEGRAINRRVEAEVEAEAK——— 350
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Figure 1. S1. The multiple sequence alignment of OprF among P. aeruginosa strains including PAO1, B136-33, LESB58, M18, NCGM2, PA7,
PA14, DK2, SCV20265, and Pak. These alignments have revealed that the conserved sequences were visualized between these predominant strains
of Pseudomonas aeruginosa
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oprI CSSHSKETEARLTATEDAAARAQARADEAYRKADEALGAAQ 41
PRO1 MNNVLKFSALALAAVLATGCSSHSKETEARLTATEDAAARAQARADEAYRKADEALGARQ €0
B136-33 MNNVLKFSALALAAVLATGCSSHSKETEARLTATEDAAARAQARADEAYRKADEALGAAQ €0
LESBS8 MNNVLKFSALALAAVLATGCSSHSKETEARLTATEDARARAQARADEAYRKADEALGARQ €0
M18 MNNVLKFSALALAAVLATGCSSHSKETEARLTATEDAAARAQARADEAYRKADEALGARQ €0
NCGM2.51 MNNVLKFSALALAAVLATGCSSHSKETEARLTATEDAAARAQARADEAYRKADEALGAAQ €0
PR7 MNNVLKFSALALAAVLATGCSSHSKETEARLTATEDAAARAQARADEAYRKADEALGARQ €0
PRl14 MNNVLKFSALALAAVLATGCSSHSKETEARLTATEDAAARAQARADEAYRKADEALGARQ €0
DK2 MNNVLKFSALALAAVLATGCSSHSKETEARLTATEDAAARAQARADEAYRKADEALGAAQ €0
PAK MNNVLKFSALALAAVLATGCSSHSKETEARLTATEDAAARAQARADEAYRKADEALGARQ €0
R R R R R R R R R R R R R R R R R R R R R R R R
oprI KAQQTADEANERALRMLEKASRK 64
PAO1l KAQQTADEANERALRMLEKASRK 83
B136-33 KAQQTADEANERALRMLEKASRK 83
LESBSS8 KAQQTADEANERALRMLEKASRK 83
M18 KAQQTADEANERALRMLEKASRK 83
NCGM2.51 KAQQTADEANERALRMLEKASRK 83
PR7 KAQQTADEANERALRMLEKASRK 83
PAl4 KAQQTADEANERALRMLEKASRK 83
DK2 KAQQTADEANERALRMLEKASRK 83
PRX KAQQTADEANERALRMLEKASRK 83
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Figure 1. $2. The multiple sequence alignment of Oprl among P. aeruginosa strains including PAO1, B136-33, LESB58, M18, NCGM2.52, PA7,
PA14, DK2, and Pak. All the regions of this protein were conserved between these kinds of isolates
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DK2 — —MERLAAPAAASASGIGVALTPPSA 24
NCGM2 .S1 MNP ITLERAGLPYGVADAGDIPALGRPVARDVESLRVERLAAPAAASASGTIGVALTPPSA €0
PAl4 MNPITLERAGLPYGVADAGDIPALGRPVARDVESLRVERLAAPAAASASGIGVALTPPSA €0
PAX MNPITLERAGLPYGVADAGDIPALGRPVARDVESLRVERLAAPAAASASGTIGVALTPPSA €0
popB MNP ITLERAGLPYGVADAGDIPALGRPVARDVESLRVERLAAPAAASASGTITGVALTPPSA €0
PAOC1 MNPITLERAGLPYGVADAGDIPALGRPVARDVESLRVERLAAPAAASASGTIGVALTPPSA €0
LESBSS8 MNP ITLERAGLPYGVADAGDIPALGRPVARDVESLRVERLAAPAAASASGIGVALTPPSA €0
M18 MNP ITLERAGLPYGVADAGDIPAILGRPVARDVESLRVERLAAPAAASASGTIGVALTPPSA €0
DR R R R AR R AR R AR AR AR R AR A AR
DK2 ASOORLEVANRAE IASLVOAVGEDAGLAROQVVLAGASTLLSAGLMSPOAFEIELAKITGE 84
NCGM2 .51 ASOORLEVANRAE IASLVOAVGEDAGLAROVVLAGASTLLSAGLMSPOAFEIELAKITGE i20
PAl4 ASOORLEVANRAE IASILVOAVGEDAGLARQVVLAGASTLLSAGILMSPOAFEIELAKITGE i20
PAX ASOORLEVANRAE IASLVOAVGEDVGLARQVVLAGASTLLSAGLMSPOAFEIELAKITGE i20
popB ASCORLEVANRAE IASLVOAVGEDVGLAROQVVLAGASTLLSAGLMSPOAFEIELAKITGE i20
PAC1 ASQORLEVANRAE IASLVOAVGEDVGLARQVVLAGASTLLSAGLMSPOAFEIELAKITGE i20
LESBSS ASQORLEVANRAE IASLVOAVGEDVGLAROQVVLAGASTLLSAGLMSPOAFEIELAKITGE i20
M18 ASCOORLEVANRAE IASLVOAVGEDVGLARQVVLAGASTLLSAGLMSPOQAFEIELAKITGE 120
DK2 VENQUOKKLKLTEIEQARRONLOKMEGNQOUKIRESEEAAKEAQKSGLAAKIFGWISAIAST 144
NCGM2.S1 VENQOKKLKLTE IEQARKONLOKMEDNQOKIRESEEAAKEAQKSGLAAKIFGWISAIAST is0
PAl1S VENQOKKLKLTEIEQARKONLOKMEDNQOKIRESEEAAKEAQKSGLAAKIFGWISAIAST is80
PAK VENQOKKLKLTE IEQARKONLOKMEDNOOK IRESEEAAKEAQKSGLAAKICGWISAIAST is80
PpopB VENQOKKLKLITE IEQARKONLOKMEDNOQOKIRESEEAAKEAQOKSGLAAKIFGWISAIAST iso0
PAC1 VENQOKKLKLITEIEQARKONLOKMEDNOOK IRESEEAAKEAOKSGLAAKIFGWISAIAST iso
LESBSS VENQOKKLKLTEIEQARKONLOKMEDNOQOK IRESEEAAKEAQOKSGLAAKIFGWISAIAST iso
M18 VENQOKKLKLTE IEQARKONLOKMEDNOQOKIRESEEAAKEAQKSGLAAKIFGWISAIAST iso
A AR A AR AR A A AR A AR AR AR AR AR AR AAAA R AR R A AR AR A AR A AR A AR AR A AR A A AR
DK2 IVGAIMVATGVGAAAGALMIAGGVMGVVSOSVOOAAADGLISKEVMEKLGPALMGIEIAWV 204
NCGM2 .51 IVGAIMVATGVGAAAGAILMIAGGVMGVVSOSVOOAAADGLISKEVMEKLGPALMGIEIAWV 240
PAl4 IVGAIMVATGVGAAAGALMIAGGVMGVVSOSVOOAAADGLISKEVMEKLGPALMGIEIAV 240
PAXK IVGAIMVATGVGAAAGAILMIAGG VMGV VSOSVOOAAADGLISKEVMEKLGPAIMGIEIAV 2490
PpopB IVGAIMVATGVGAAAGALMIAGGVMGVVSOSVOQQAAADGLISKEVMEKLGPALMGIEMAY 240
PAOC1 IVGAIMVATGVGAAAGALMIAGGVMGVVSOSVOOAAADGLISKEVMEKLGPALMGIEMAY 240
LESBSS IVGAIMVATGVGAAAGAIMIAGGVMGVVSOSVOOAAADGLISKEVMEKLGPAILMGIETIAWV 240
Mie IVGAIMVATGVGAAAGAILMIAGGVMGVVSOSVOOAAADGLISKEVMEKLGPALMGIEIAV 240
R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R A R A A R A e AR
DK2 ALLAAVVSFGGSAVGGLAKLGAKIGGKAAEMTIASLASKVADLGGKFGSLAGQSLSHSLKL 264
NCGM2 .51 ALLAAVVSFGGSAVGGLAKLGAKIGGKAAEMTASLASKVADLGGKFGSLAGOSLSHSLKL 300
PAl4 ALLAAVVSFGGSAVGGLAKLGAKIGGKAAEMTASLASKVADLGGKFGSLAGQSLSHSLKL 300
PAX ALLAAVVSFGGSAVGGLARLGAKIGGKAAEMTIASLASKVADLGGKFGSLAGQOSLSHSLKL 300
PropB ALLAAVVSFGGSAVGGLARLGAKIGGKAAEMTASLASKVADLGGKFGSLAGOQSLSHSLKL 300
PAO1 ALLAAVVSFGGSAVGGLARLGAKIGGKAAEMTASLASKVADLGGKFGSLAGQSLSHSLKL 300
LESBSS ALLAAVVSFGGSAVGGLARLGAKIGGKAAEMTASLASKVADLGGKFGSLAGOSLSHSLKL 300
M18 ALLAAVVSFGGSAVGGLARLGAKIGGKAAEMIASLASKVADLGGKFGSLAGOSLSHSLKL 300
A AR A A AR A A AR R A AR R AR I A A AR A AR A AR A AR A A A AR AR AR AR R AR R A AR R AR AR R A
DK2 GVOVSDLTIT LDVANGAAQATHSGFOAKAANROADVOQESRADLTTLOGVIERLKEELSRMLE 324
NCGM2.S1 GVOVSDLT LDVANGAAQATHSGFOAKAANROQADVQESRADLTTLOGVIERLKEELSRMLE 360
PAl4 GVOVSDLT LDVANGAAQOATHSGFOAKAANROADVQESRADLTTLOGVIERLKEELSRMLE 3€0
PAX GVOVSDLT LDVANGAAQOATHSGFOAKAANROADVOQESRADLTTLOGVIERLKEELSRMLE 3€0
popB GVOVSDLTLDVANGAAQOATHSGFOAKAANROADVOESRADLTTLOGVIERLKEELSRMLE 30
PAO1 GVQOVSDLTLDVANGAAQOATHSGFOAKAANROADVOESRADLTTLOGVIERLKEELSRMLE 360
LESBSS GVOVSDLTLDVANGAAQATHSGFOAKAANROADVQESRADLTTLOGVIERLKEELSRMLE 3€0
™Ml8 GVOVSDLTLDVANGAAQATHSGFOAKAANROADVQESRADLTTLOGVIERLKEELSRMLE 3€0
DK2 AFQEIMERIFAMLOAKGETLHNLSSRPAAI 354
NCGM2 .51 AFQEIMERIFAMLOAKGETLHNLSSRPAAI 390
PAl14 AFQEIMERIFAMLOAKGETLHNLSSRPAATI 390
PAX AFQEIMERIFAMLOAXKGETLHNLSSRPAATI 390
popB AFQEIMERIFAMLOAXKGETLHNLSSRPAATI 390
PAO1 AFQEIMERIFAMLOAKGETLHNLSSRPAATI 390
LESBSS AFQEIMERIFAMLOAKGETLHNLSSRPAAT 390
M1sS AFQEIMERIFAMLOAKGETLHNLSSRPAAT 390

Figure 1. $3. The multiple sequence alignment of PopB among P. aeruginosa strains including DK2, NCGM2.S1, PA14, Pak, PAO1, LESB58, and
M18. These alignments have revealed that the conserved sequences were conceived between the most strains of Pseudomonas aeruginosa
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Figure 2. S. The expression and purification of the FIB protein via molecular methods. (A) The amplification test results were performed to confirm
the oprF-oprI-popB fusion gene by colony-PCR. The extraction results were displayed in samples 1 to 6 via kit (wells 2-4) and boiling (wells 5-7)
methods. The Enterococcus faecalis ATCC 51299 and E.coli BL21 utilized as the positive control (well 8) and negative controls (well 9). (B) The
expression and purification steps of chimeric FIB fusion protein were carried out using the SDS-PAGE method. Lane 1: Non-induced E. coli BL21
clone, Lane 2: Induced E. coli BL21 clone for 4 h, Lane 3: Induced E. coli BL21 clone for 6 h, Lane 4: Induced E. coli BL21 clone for 12 h, Lane 5:
Purified pr. FIB (83.2 kDa), and Lane 6: Protein marker. (C) The western blot of FIB protein with anti-His tag antibody was done via the Ni-NTA-
purification, electroporation of SDS-PAGE, transferred by PVDF membrane, and immunoblotted with rabbit anti-6x His-tagged antibody. Lane 1,
2, and 3 were protein markers, western blot of the purified protein, and western blotting via the normal rabbit serum (as the negative control)
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Figure 3.S. The gating strategy for (left to right) lymphocytes carried out following the singlet’s recognition and live cells based on FSC.
Furthermore, the contour plots of naive (n=3), effector memory (n=3), and central memory (n=3) of splenic CD4"T cells were performed based on
monoclonal antibodies recognition. Numbers inside plot regions represent means + SD according to the users of FMO and iso-type control stained
samples
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Figure 4-S: Total body weight at 24 hours post-challenge with P. aeruginosa strain PAO1. Total bodyweight of FIB, FIB+ GMCSF, PBS+GMCSF
and PBS (as a control group) immunized and challenged rats. Each circle describes the data of one rat. Error bars are mean + SEM values (n=6)



