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Figure S1. Different B and T-cell responses against the vaccine. A. B cell population (cells per mm?) versus days, B. lym-
phocytes B and deriving antibody-producing plasma cells (cells per mms3) versus days, C. B-cell population per state (cells
per mm?) versus days, D. T-helper cell population (cells per mm>) versus days, E. T-helper cell population per state (cells
per mm3) versus days and F. Different T-cell types cells per mm3 and percentage) versus time.
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Figure S2. Different immune cell responses generated in response to the chimeric vaccine construct. A. Tc (cytotoxic killer
T-cell) population (cells per mm?) versus days, B. Tc (cytotoxic killer T-cell) population per state (cells per mm?) versus
days, C. NK (natural killer cell) population (cells per mm?) versus days, macrophages, D. MA (macrophages cell) popula-
tion per state (cells per mm?) versus days, E. DC (dendritic cell) population per state (cells per mm?) versus days, F. EP
(epithelial cell) population per state (cells per mma3) versus days.

Table S1. Antigenic exo-proteome, secretome and periplasmic proteins. Only proteins with cut-off
value > 0.5 were selected as antigenic and presented in the table.

Vaccine Target Antigenicity

QOuter Membrane (Threshold => 0.5)
>core/202/1/0Orgl Gene2008 0.7314
>core/240/1/0rgl Gene2290 0.6489
>core/305/1/0Orgl Gene2928 0.7124
>core/541/1/0Orgl Gene2328 0.4457
>core/2548/1/0rgl Gene579 0.7315
>core/1233/2/0rg2 Gene3569 0.7544
Extracellular

>core/526/1/Orgl Gene577 0.6265
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>core/712/1/Orgl Genel 109 0.6174
>core/1873/1/Orgl Genel686 0.5652
>core/3179/1/0Orgl Gene2295 0.6933
>core/3310/1/Orgl Gene3165 0.9094
>core/3376/1/0Orgl Gene2368 0.6135
>core/3408/1/0Orgl Genel42 0.5846
>core/2155/2/0Org2 Gene2207 0.68
>core/760/4/0Org4d Gene2156 0.698
Periplasmic

>core/1397/1/0Orgl Gene578 0.6548
>core/2526/1/0Orgl Genel 685 0.6497
>core/2605/1/Orgl Genel17 0.6158
>core/2919/1/0Orgl Genel681 0.5879
>core/3996/1/0Orgl Genel 683 0.543
>core/2720/2/0Org2 Genel342 0.6962

Table S2. B-cell epitopes predicted from antigenic proteins. The epitopes are variable in length and have bepipred linear
epitope prediction score > 0.50. Epitopes with length <9 residues were not selected for further analysis.

Protein

Predicted Epitopes

>core/240/1/0rgl Gene2290
(TonB-dependent siderophore
receptor)

SRSDSRQLDSI
GQEEKQVEV

KSGFRNGSDHDEN
YQRYGGWYDGKGREILIDNTQTGLQYSD
NSESDGKHGIDLGKDFAAVLGKGTAHNSDKLDSDRIPGTKR
QYSNSDLLGQDL

YRDETQTFYPFPALGGKKPDY VVSSISASEQKT
HEKFSANQKFFNLQKAKESNGLTLDSAYNTGRYPGYT
KNKVDDFTGYQQQQLIAEGKATSADAVPGGETDYNNL
EIPDIAKFYGTGTYGSPVGGHYPLLNSVNINDTRVKG
YDINKKDMTIFLKDDK

KAGDQWEKWSVKFA
PSDWTLRLQSQQSFSLTDADGEKLDG
VWGQRAPILYSPAYGAPDLYSYKG

>core/712/1/0Orgl Genel109

(serralysin family metalloprotease)

GRGNGRWINNKISYDAFEAGDYIARSNTGWNGVGVTGQP

TWEGMYYNGAGNTGLTGFNDYQKD
NITFKEVDAGRGEIYTNITFGYINDKYTQAYAWLPHTKNYFGDPYTDSRGFDVSGQS
WYSSEPGALNVTPVTGNY

GLNHPGNYNAGEGRPSYKDADYAEDTRQY
SYWSEKITGADHKGYYASAPLLDDITAIQKLYGANYNIRTDDTVYGFDSNTGRD
RYKQDQKISLREGDF

FATGLDSIDLQGLNQNSAGEKFIYFTDEFTGAAGA

TDVSVPQLRDEGQGPADY

>core/3310/1/0rgl_Gene3165 (type CTVQPVKGGAADNLR

1 fimbrial protein)

VTFEGAEQDGRFQLTGSGK
RNGNEAVPGKPLPPADIDLNNMA

>core/760/4/0Orgd Gene2156
(flagellar hook protein FIgE)

TNGFKGAHASFADMFAGSGVGLGV

VSQNFKDGAITRTD
AGQDAAGNVTIQTGGIPQVLNIPTDMMDARASAKGELTINLNSDDKVPSVSTFDPNN
PDSYNFSTTMTTYDSQGNTHEVAV
DGSDNTAVIQHLGNMEFDGNGKLLQMTAVDKNGLPIRDGGDPVLDPVTNQPVLDA
NGNPVLDGGKPVLDKDGNPVLDAGGNPVLDGGKIEVKINNFNFDFNGLNGANA
GKTRQQKVTESSVSKIDVDGYQSGEYTSFK
NNGLASQGGNVWKATNASGNPMDGVPGTGQFG

PVSEKTSLKEKN
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>core/2720/2/0Org2 Genel342 (pilus

periplasmic chaperone) LADKKQILHKSFMLQPK

Table S3. MHC-I and MHC-II epitopes predicted from B-cell epitopes. A percentile rank is the result
of comparing given peptide’s predicted binding affinity against set of similarly sized peptides se-
lected randomly from the SWISS-PROT database. All the presented epitopes have lowest percentile
score for a given B-cell epitope (cut-off < 100). Epitopes that are common in MHC-I and MHC-II
were selected for further processing. .

MHC-I Pl;gl:lf“tile MHC-II gt;l;lcle(:ntile
IS{EISDSIS{E(%ESIS 2:2 SRSDSRQLDSI 33
KSGFRNGSDH 4 KSGFRNGSDHDEN 36
%ﬁ%ﬁgﬁ% 2:17 GREILIDNTQTGL 0.34
ségﬁgg\ggg ?7 YQRYGGWYDGKG 56
IT%I\;TG%ECS}{LS%Y (2)63 K IDNTQTGLQYSD 1.9
gﬁfﬁfﬁfﬁﬁ ?35 KDFAAVLGKGTAH 2.5
DSEE]I)PS%TR% 2689 DKLDSDRIPGTKR 16
Eisfﬁégfé 2403 NSESDGKHGIDLG 5
gigirlégggé (7);4 QYSNSDLLGQDL 18
]SDSJE,‘?,SSES?SI; g:(2)4 DYVVSSISASEQK 15
}fﬁ?}?ﬁ ELG(? (3)'79 TFYPFPALGGKKP 7
E%EFT%TFFPX ?é YRDETQTFYPFPA 16
ﬁgﬁﬁ‘;ﬁ (3)'707 QKFFNLQKAKESN 12
Eiégggﬁ}{ (1)'206 DSAYNTGRYPGYT 36
?ﬁﬁiﬁ?ﬁ? g:gg HEKFSANQKFFNL 2.4
AEGRATSADA X QLIAEGKATSADA 24
]ég?g%? (1);‘08 DAVPGGETDYNNL 38
KNKVDDFTGY 0.35 KNKVDDFTGYQQQ 9
DDFTGYQQQ 7.9

E&ISJS;\I%;T g:gz HYPLLNSVNINDT 2.6
?ggfﬁ\v{gg 2; FYGTGTYGSPVGG 55
gﬁ%&é}fm g:gl EIPDIAKFYGTGT 14
Eg“ﬁﬁg (1)'915 DINKKDMTIFLKD 13
gggggg\%\, (1)'212 AGDQWEKWSVKFA 23
TLREQSQUSH 0.14 WTLRLQSQQSFSL 0.09
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LQSQQSFSL 0.23

?ngggﬁfg ?7) TDADGEKLDG 32
ggﬁi@g 2:21 QRAPILYSPAYGA 55
§f$§§§§E§ 8:(3)2 PAYGAPDLYSYKG 20
R:IVNIEE%S)ZF (1):26 GRWINNKISYDAF 23
E(T;?,\gy?gg: (1)'629 NTGWNGVGVTGQP 13
iéFD%?SRDSYI\II (3)'103 DAFEAGDYIARSN 13
NITT(}(;LFTb?]DFEQDIZ 8:;2 GNTGLTGFNDYQK 3.6
%\V/IEEI\N,[%‘A}EET ?'17 TWEGMYYNGAGNT 19
EZSS]{:}J%SL&V (7):29 GQSWYSSEPGALNVT 0.64
EIYTNITEGY 0.03 RGEIYTNITFGYIN 2.1
Qi‘ggﬁéﬁgf, g:g YFGDPYTDSRGFDV 9
g,%i\é%%%% g:gé NITFKEVDAGRGEIY 19
iﬁ%ﬁﬁ‘f& 2:14 DKYTQAYAWLPHTKN 11
g%ﬁ%@iéD (1)‘632 GRPSYKDADYAED 6.6
Eﬁgﬂﬁiﬁg‘* ;:g GLNHPGNYNAGE 31
ﬁ?gggﬁg 0.04 YNIRTDDTVYGFD 0.6
ﬁig}‘}?% XN (2)'305 DDITAIQKLYGAN 4
Sggiifgﬁﬁ ;; SYWSEKITGADHK 18
gﬁ%‘ﬁﬁ%ﬁ (3)'714 RYKQDQKISLREGD 7.9
K(EQ{QTIQ??D (7):(2)7 GEKFIYFTDEFT 0.09
Eg??g&i%i g:;“ IYFTDEFTGAAGA 9
?ﬁ?é{%lg?gf 2?5 FATGLDSIDLQGL 12
S&?gfﬁ?ﬁgg f'57 SVPQLRDEGQGPA 30
VE%ZIS{\];%%LQR ;:i TDVSVPQLRDEGQ 46
E\é%i\;%%i% é; TVQPVKGGAADNLR 6.9
FE,(T}?EESES(;{;G 2:22 VTFEGAEQDGRFQ 17
E(FQQDLGﬁ%iﬁ (5):39 EQDGRFQLTGSGK 54
iiﬁ? QDD%SE M ;:g PLPPADIDLNNMA 18
NEAVPGKPL 0.11 RNGNEAVPGKPL 21
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K%%S(SSIEQSDF (3)72 ! TNGFKGAHASFAD 0.59
FAGSGVGLGV 0.98 DMFAGSGVGLGV 14
sggﬁﬁﬁégl 8:21 VSQNFKDGAITRTD 18
%\?\/ngg)gé (1):(6)2 NVTIQTGGIPQVLN 1.8
E%I])\IDLI;I\SZE%\;( g' 12 LTINLNSDDKVPSV 2.4
NESTTMTTYD 16 DSYNFSTIMTTYD
gf&ifﬁ (1)'84 IPTDMMDARASAKGE 15
iééSIXXE?VT }'12 AGQDAAGNVTIQTGG 14.8
gkﬁéﬁ?\%& (1)'14 NQPVLDANGNPVLD 0.93
giﬁgﬁﬁéﬁ% A f'g NFNFDFNGLNGANA 3.7
N]%isv?gﬁf& gbz 6 DGSDNTAVIQHLGN 32
ggﬁ%ﬁlﬂf& g:gé GNMEFDGNGKLLQM 4
K‘ﬁb’iﬁﬁgﬁ?ﬁ (1)'11 2 KPVLDKDGNPVLDA 12
Vé@ﬁ?&?}fg% %6 GGNPVLDGGKIIEV 12
fgﬁzﬁgfﬁﬁ 8:32 QMTAVDKNGLPIRDG 22
KIYQT]QEIS(%\;"?EI; SV (1)2 1 RQQKVTESSVSKI 76
582@%22% g:gé 5 VDGYQSGEYTSFK 14
gxg%gﬁ A 3'96 GGNVWKATNASGN 5.9
ASQGONVWE 011 NNGLASQUGNVWK »
pﬁ%%ﬁ{%%% (1)'96 PMDGVPGTGQFG 17
E/\SZEE%ISJLKI;K (1); G PVSEKTSLKEK 20
T KKQILHKSFMLQP
Eféﬁ(&% 8:}3 LADKKQILHKSFM 19
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Table S4. Refinement models of loop model vaccine structure. The model selectin was based on overall lowest GDT-HA
(global distance test - high accuracy) score, lowest RMSD (root mean square deviation) score, lowest MolProbity score,
lowest clash score, less number of poor rotamers value, and highest number of residues in Ramachandran favored regions
of the Ramachandran plot. For each parameter, there is not specific threshold value.

GDT-HA RMSD

Model (global dlftance (root mean MolProbity Clash score Poor Rama favored
test - high square rotamers
accuracy) deviation)

Initial 1.0000 0.000 3.577 77.8 5.0 83.5
MODEL 1 0.9382 0.438 2.044 10.4 0.4 91.3
MODEL 2 0.9404 0.432 2.143 10.8 1.2 90.2
MODEL 3 0.9382 0.439 2.141 11.2 1.2 90.8
MODEL 4 0.9425 0.419 2.062 10.4 0.4 90.8
MODEL 5 0.9361 0.430 2.153 13.4 0.8 91.0

Table S5. Docking score of top 20 complexes of designed vaccine construct to MHC-I/MHC-II/TLR-
4 generated by PATCHDOCK server. The complexes are ranked on PATCHDOCK score. Higher
score implies best docked complex and vice versa. Energy is presented in kJ.mol-1 (lower energy
solution is often regarded as best docked complex). ACE stands for atomic energy contact.

MHC-I
Solution No  Score Area ACE Transformation
1 23218  3009.1 465.06 0.44 -0.95 1.46 43.02 -13.14 78.50
2 18978  3101.5 230.84 -1.370.08 -2.71 53.02 89.62 52.24
3 18706 3368.8 -107.69 2.21-0.62 1.38 13.35 -32.72 57.49
4 18648 2944.5 334.32 0.54 -1.02 1.65 46.61 -9.51 79.27
5 18640  3082.1 324.04 2.51-0.80 0.34 -12.67 51.09 53.44
6 17684  2360.5 90.47 1.73 1.06 -1.80 36.58 25.65 -59.57
7 17570  3525.5 167.11 -3.06 -0.97 -2.12 38.66 7.50 71.55
8 17532  2485.5 373.21 0.75-0.06 1.70 40.12 -41.26 17.07
9 17450 2451.5 250.30 1.06 0.60 -2.09 33.09 21.11 33.22
10 17120 26314  272.13 -2.591.431.14-17.50 7.30 -21.94
11 16802 3212 125.46 1.97 -0.53 -2.37 59.84 17.11 48.28
12 16680  2635.7 305.90 -0.94 0.30 -0.58 -17.84 43.31 48.72
13 16636  2586.4 166.70 0.92 -0.551.32 14.27 -48.26 46.60
14 16600 29339  247.26 -1.47 0.09 -1.88 22.10 67.35 73.26
15 16530 3004.8  434.78 0.560.76 2.07 71.96 9.79 -16.50
16 16510 2735.1 192.63 -2.57-0.12 -3.13 62.14 33.56 78.65
17 16494 2177 372.28 -0.02-0.10 1.32 83.70 1.11 13.63
18 16468  3433.5 269.82 -3.07 0.16 1.31 11.53 -30.18 42.98
19 16458  3140.2 166.73 1.28 0.70 -2.09 32.90 21.63 31.35
20 16416  2023.6 180.05 0.84 -0.20 1.93 48.51 -42.11 27.38
MHC-II

1 20404  4090.1 477.14 0.15-0.52 1.00 81.45 45.51 24.32
2 20344 31914  439.17 -0.710.451.26 112.26 12.36 -31.17
3 19444  2465.7 383.64 -0.03 -1.00 -2.64 137.01 97.56 50.09
4 19402 3316.9 382.27 2.00-1.05-0.73 89.18 102.16 51.10
5 19222  3302.5 214.65 -0.47 -0.43 2.99 161.92 84.09 31.52
6 19098  2926.1 37.77 0.83 -0.07 -2.30 120.30 148.88 -14.85
7 18854 3232 9.62 1.85-1.46 -0.87 107.61 128.17 30.73
8 18818 2676 306.84 -0.04 -0.81 -2.52 136.56 105.19 41.08
9 18628  2561.5 -36.92 1.03-0.17 -2.37 129.58 143.61 -8.50
10 18598 3118.3 363.85 1.16 0.03 -3.03 148.22 105.72 -19.46
11 18578  3450.3 73.18 -0.11 0.29 1.52 120.44 9.81 -23.12
12 18354  3347.8 101.28 -2.07 -0.59 -0.50 71.71 118.03 64.28
13 18322  2639.5 36.39 2.88-0.44 -2.63 163.15 80.36 19.08
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14 18258 2870 -48.01 0.01-0.13 -2.23 95.52 125.33 -17.84
15 18176  3291.2  216.59 -3.07 0.07 -0.32 60.23 91.40 7.98
16 18084 2613.9  408.25 -0.64 -0.01 1.56 171.65 17.68 14.38
17 18066 4546.5  125.57 1.46 0.14 -3.12 143.57 94.62 -25.23
18 18020 2724 132.69 -1.88 -0.15-2.70 121.44 117.84 61.88
19 17930 3178 -349.81 -2.29-0.83 -1.26 89.60 118.50 67.08
20 17652 3903.2  130.77 2.43 0.42 0.27 78.47 96.35 2.51
TLR-4

1 23368  3348.5  124.82 -2.140.78 2.37 37.00 -38.54 -81.88
2 23366 36927  494.34 1.51 1.04 0.45 -41.78 54.41 -73.77
3 23290  3830.8  304.96 0.42 -0.02 0.33 -83.82 -7.61 -63.77
4 21380 3401.5  238.73 -1.10-0.92 -3.00 -33.71 -3.72 38.52
5 20228 3114 177.99 -1.01 -1.11 3.13 -41.42 -4.11 39.98
6 20118 33323  356.97 0.47-1.411.41-17.16 -27.52 44.28
7 20044 2647 468.68 0.12 -0.01 -2.60 -20.74 40.81 -78.21
8 19988 3930 161.43 1.34 0.79 0.63 0.92 -30.97 -91.43
9 19700 3524.6  240.39 -0.59-0.97 -2.49 -9.37 70.32 -27.33
10 19494 36649  274.65 1.64 0.20 1.14 -70.54 -68.79 -59.19
11 19268  2822.8  436.04 -2.24 0.28 -2.46 -17.97 55.32 -14.49
12 19188 2590.1  359.84 1.90-1.02 1.74 -3.21 -45.72 22.44
13 19168  2323.3  470.17 0.66 0.78 1.58 -44.59 -4.11 -14.81
14 19094 3164.6  451.97 1.350.80 1.56 21.63 -36.34 -91.73
15 19082 3035.8  216.39 0.48 -1.28 1.18 -27.96 -35.83 41.00
16 19068  2711.3  294.84 1.33 0.950.73 8.73 -28.81 -93.93
17 19018 2631.1 76.78 -3.130.62 2.21 17.35 -59.05 -77.81
18 19004 3063 441.00 1.390.77 1.07 -37.96 -40.62 -91.78
19 18988 35649  -71.56 0.08 -1.04 0.37 -66.08 -21.77 33.79

[\
S

18964 3261.3  436.62 -0.63 -1.30 -1.95 8.56 2.07 23.40




