Figure S1.1: Sequence alignment and tertiary structure for gene pdzA. The mutation cluster
is highlighted in red.
E. coli K12 entry: b0052; PDB ID: 1ps6; chain ID: A

XXXKXKHKXXKAKKHKXXEKEXEXXKAKEKHXXKHKHKHKIXKAKKHKIXXEAKHKHKIXXIAEEKIXXK KK KXXKKHKKIXXAEAEKKIXXKKKKIXXXKXKK XXX KKK
LV PVEL V! TLL]

E coli_K12 N | PACI NMLELPL] T) LWLLPVALRAPVT, LAV
E_coli _CFT073 W | PACI MLGLPL TACTLITLLPVALRESVTVEELAV
S enterica_CT18 --------- NSS, | PACI MLCLPL P, LTLLPVSLRAPAI LTV
S enterica_Ty2 --------- VS! | PACI MLCLPL P, LTLLPVSLRAPAI LTV
S_boydii --------- WV | PACI MLGLPL TACTLITLLPVALRESVTACGELAI
S dysenteriae --------- Wi | PACI MLCLPL| T LTLLPVALRESVT, LAV
P_l uni nescens NATNENNKPI | | | VI P, RCGLNLPL LTI LPVPLHVPAI LNQ
Y_pestis INHNNRL VI P, SCLNLPLCLR LTI LPVKIAVNVVPCGKLDV
A_ferrooxi dans | TEPRLLL PACI L HVLEVPLACPCRPCRLDM
L_pneunophila ------------ PACI

YLIVVPVPCAEPVI LNP
ruler 1....... 10........ 20........ 30........40........50........60........70........ 80........ 90....... 1

E coli_Ki12 L P! F I Al L]
E_coli _CFT073 L P! F I Al L
S enterica_CT18 L P F VI Al L
S enterica_Ty2 L P F| 1 Al L
S boydi i L. P F VI Al L
S_dysenteri ae L P F| VI Al L
P_l um nescens L P F| VIl L
Y_pestis L P F| VI Tl L
A ferrooxi dans L P L]
L_pneunophil a L|
rul er 0
E coli_Ki12

E_col i _CFT073

S enterica_CT18
S enterica_Ty2
S _boydi i

S dysenteri ae
P_l um nescens
Y_pestis

A _ferrooxi dans
L_pneunophi | a
rul er




Figure S1.2: Sequence alignment and tertiary structure for gene acnB. The mutation cluster
is highlighted in red.
E. coli K12 entry: b0118; PDB ID: 115j; chain ID: A

E coli_K12 - VL | Al
E_col i _CFT073 NLLFCKQl NTSSKSCYSARCGICHL PYKLLSHRSVKRI ACRTMIVRARREVVL 1A
Senterica_CTl8 ----------mmmmm oo oo VL 1V
S enteriCa_Ty2 -----mmmm e e i 1 VI
S boydii ----cemmii e 1 A
S dySenteriae --------mmm oo 1 A
P luNiNeSCeNS -----mcmmmne et AU
Y PESEi S mmmm i A 1V
ruler 1....... 10........ 20........ 30........ 40........ 50........ 0........ 70 .. ... 80........ 90....... 00
————————————————————————— XXXXXXXX:
E coli_Ki2 AKSPLL] v AKA
E col i _CFT073 AKSPLL v AKA
S enterica_CT18 CTTSPL v AKA
S enterica_Ty2 v AKA
S_boydi i v AKA
S dysenteri ae v AKA
P_l um nescens v ” ”
Y_pestis AKA
ruler .......110.......120....... 0.......

E coli_K12

E_col i _CFT073

S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l unmi nescens
Y_pestis

rul er 210.......220.......230.......240.......250.......260.......
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Figure S1.3: Sequence alignment and tertiary structure for gene btuF. The mutation cluster
is highlighted in red.
E. coli K12 entry: b0158; PDB ID: 1n2z; chain ID: A

E _coli_K12 LVALSFLAPLWLINAAP- RVI TLSP. LAFAACI P |
E col i _CFT073 LVALSFLAPLWLNAAP- RVI TLSP. LAFAACI PL |
S enterica_CT18 LCALLLIFLPVWLYAAP- RVI TLSP, LAFAAEI P |
S enterica_Ty2 LCALLLTLPWLYAAP- RVI TLSP. LAFAAEI P |
S _boydi i FRALVALSFLAPLWLINAAP- RVI TLSP. P |
S dysenteriae ----- VAKSLFRALVAL SFLAPLVWLNAAP- RVI TLSP. LAF, P |
P_l um nescens NKVI K | CLSLLLFLSSFSHSL YAAPLRVI SLSP PPQARKL
Y_pestis NMVPLELFPLPRAAAVLLI SLLTLPACAAE- RVI SLSP PESAKKL

ruler 1....... 10........ 20........ 30........

E coli_K12

E col i _CFT073

S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l um nescens
Y_pestis

rul er

mmmmTmmTmTm

E coli_K12

E_col i _CFT073

S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l unmi nescens

L
L
L
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Figure S1.4: Sequence alignment and tertiary structure for gene map. The mutation cluster
is highlighted in red.
E. coli K12 entry: b0168; PDB ID: 2gg2; chain ID: A

E coli_K12

E col i _CFT073
S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l um nescens
Y_pestis

B_aphi di col a
A_ferrooxi dans
L_pneunophi | a
ruler 1.......10........20........ 30

E
y
y
y
y

npigvvTsssew

E_coli_K12

E coli _CFT073
S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l um nescens
Y_pestis

B_aphi di col a

A _ferrooxi dans
L_pneunophil a
rul er

E coli_Ki12
E_col i _CFT073
S enterica_CT18
S enterica_Ty2
S _boydi i

S dysenteriae
P_l um nescens
Y_pestis

B_aphi di col a

A ferrooxi dans
L_pneunophi | a
rul er 210 0.......230.......240.......250.......260.......270....... 280.
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Figure S1.5: Sequence alignment and tertiary structure for gene ispU. The mutation cluster
is highlighted in red.
E. coli K12 entry: b0174; PDB ID: 1x06; chain ID: A

E coli_K12 -- - Al | | L| LMELFVWAL

E coli _CFTO73 ------- Al l | A L LIVELFVVAL
S enterica_CT18 -------- Al | | ﬂ L LMELFVVWAL
S enterica _Ty2 -------- Al | { A L L VEL FVMAL
S boydii ------- Al l | A L LVELFVVAL

S dysenteriae ------- VML All I A L LVELFVWAL
P_l um nescens ----VILSSD L ﬂ L LMVELFI FAL
Y pestis L A L LVELFVRAL
B_aphi di col a Si L LMVELFRYAL
A_ferrooxi dans R L RLLIVNLERLLL
L_pneunophila --------------- A L NFthLFLEAL
ruler 1.......10........ 0........ 0........ 40........50........60........70........80........90....... 100

E coli_K12 VL]
E _coli_CFT073 VL
S enterica_CT18 L RL
S enterica_Ty2 L
S boydi i
S dysenteri ae
P_l um nescens Cl KDNSL Dl
Y_pestis QV! PTDI
B_aphi di col a L Al KCKNLSLNAI
A _ferrooxi dans AANAA DLA DFSAAH| Al

L_pneunophil a
rul er

E coli_K12

E coli _CFT073
S enterica_CT18
S enterica_Ty2
S _boydi i

S dysenteriae
P_l um nescens
Y_pestis

B_aphi di col a

A ferrooxi dans
L_pneunophi | a
rul er

[l rr rrrrrr.




Figure S1.6: Sequence alignment and tertiary structure for gene codA. The mutation cluster
is highlighted in red.
E. coli K12 entry: b0337; PDB ID: 1ra0; chain ID: A

-------------------------------- XXXXXHXKIRIIIIKIKXIKIKK - = = = = = = = = = = 2w e e e e e e e e e e o

E coli_K12 --------- \ LGHI | L LVl HL| | SAI D VPl TENSL] LVI PPF

E _coli _CFT073 ---- MWRLEV LCTI | L LVl HL | SAI D VPVTENSL! LVLPPF

S enterica_CT18 --------- IVGNNNI - [l RQERL LVICI [Tl FSRI EATSLPCCEVL LAl PPF

S enterica_Ty2 --------- VONNNI - I RQERL LVICI Tl FSRI EATSLPCCEVL LAl PPF

Y_pestis VEALN & YSL RI I§O I Tl 1 SLI PECSL VL LALPPFI
........ 20........ 4 .

ruler 1.......

E coli_Ki12

E _coli _CFT073

S enterica_CT18
S enterica_Ty2

Y_pestis

rul er
E _coli_K12 F L FRLL | NFVANPLVNI HL| P
E_coli _CFT073 F LFRLL 1 NFVANPLVNI HL P
S enterica_CT18 F LFRLL 1 NFVANPLVNI HL P
S enterica_Ty2 F L FRLL 1 NFVANPLVNI HL P
Y_pestis FI L FRLLKLSCGI NFVANPLVNI HL| P
ruler .......210.......220.......230....... 70. ... .. 0....... 290....... 0




Figure S1.7: Sequence alignment and tertiary structure for gene maa. The mutation cluster
is highlighted in red.
E. coli K12 entry: b0459; PDB ID: locx; chain ID: A

E _coli_K12 ML v Pl Rl

E col i _CFT073 VL v Pl RI

S enterica_CT18 A VL v Pl HI

S enterica_Ty2 VL Pl HI

S _boydi i NLEVCPI Rl

S dysenteri ae A Fi Pl RI
rul er 0. 90.......

E coli_K12

E coli _CFT073

S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
rul er




Figure S1.8: Sequence alignment and tertiary structure for gene 7bs0. The mutation cluster
is highlighted in red.
E. coli K12 entry: b0776; PDB ID: 1bs0; chain ID: A

E coli_K12 --

E coli _CFT073 --N

S enterica_CT18 --
S enterica_Ty2 --
S boydii --

S dysenteriae --
P_l um nescens --NCW

Y_pestis --
B_aphidicola --
A _ferrooxi dans MESE RAELSAL PPIF
L_pneunophil a -- MIEN KI NENTACLGE! G- -
rul er 1’\'10E.T ..... 2 T.SO ........ 40........ 50........ 0........ 0........ 80........ 90....... 100

E coli_K12

E coli _CFT073
S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l um nescens
Y_pestis

B_aphi di col a

A _ferrooxi dans
L_pneunophil a
rul er

M -<<<<L<L>

=
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| APLSTI SML.C

82

E coli_Ki12
E_col i _CFT073
S enterica_CT18
S enterica_Ty2
S _boydi i

S dysenteriae
P_l um nescens
Y_pestis

B_aphi di col a

A ferrooxi dans
L_pneunophi | a
rul er

>>>>>>>D>> D]




Figure S1.9: Sequence alignment and tertiary structure for gene pepN. The mutation cluster
is highlighted in red.
E. coli K12 entry: b0932; PDB ID: 2dq6; chain ID: A

E _coli_K12 PVPALL

E col i _CFT073 PVPALL

S enterica_CT18 PVPALL

S enterica_Ty2 PVPALL

S_boydi i PVPALL

S dysenteri ae PVPALL

P_l um nescens SLPVPSLL

Y_pestis /AGKPI PSLL
A_ferrooxi dans LPGPVI PSLL ) A-

L_pneunophi | a RFI FSCLNEKPVVSLL

rul er 520 530 540

E coli_Ki12
E_coli _CFT073
S enterica_CT18
S enterica_Ty2
S boydi i
S_dysenteri ae
P_l um nescens
Y_pestis

A ferrooxi dans
L_pneunophil a
rul er

o

om

E coli_Ki12 --
E_coli _CFT073 --
S enterica_CT18 --
S enterica_Ty2 --
S boydii --
S dysenteriae --
P_l um nescens --
Y_pestis --EEFANKL vV FAL
A _ferrooxi dans NSRECGAI L FAl GAAAPYP
L_pneunophi |l a -- ESCAL Cl ASCSLLVNCSR
ruler .......710.......720....... 730.......740.......750.......760....... 770.......780.......790.......




Figure S1.10: Sequence alignment and tertiary structure for gene pabC. The mutation cluster
is highlighted in red.
E. coli K12 entry: b1096; PDB ID: 1i2k; chain ID: A

--------------------------------- XHXOKIRIIIIHXHKIKIIIIHKIKXKIIKKIKXKIKKIKXK- = = XXKKXK- = = = = = = = <« w e e
DA

E coli_K12 ---NFLI KVSLLSAHI GRL| LIVl SCCFVPCL! L- - - AA
E coli _CFT073 - - - NFLI | GRLECACCRLNM SCCFVPCL L- - - AA
S enterica_CT18 --- NFLI LERLQVACEKLRI AFSHVSTLREENTML- - - ATGHD.
S enterica_Ty2 ---NFLI LCRLQVACEKLRI AFSHVSTLRGENTNL- - - ATGHD.
S boydii ---NFLI | GRLECACCRLNM FCCFWPCL L- - - AA|
S dysenteriae ---NFLI | CRL LM SCCFVPCL L- - - AA|
P_l um nescens -- l\'l_w LH CRL LELPQPI:V\QRL | RCl - - - AS
Y_pestis ---NFW V. DCHVLRL! L LP!VN\AKI LTKENVEA- - - ASH
A ferrooxi dans NMBEGCPL PLFVEEHLARL LNl PAPEPEVVREDLREALBAI P
ruler 1.......10........20........30........40........ 50........ 60........ 70. .. ... .. 80........90.......

E coli_Ki12 U

E _coli _CFT073 L

S enterica_CT18
S enterica_Ty2 CCA
S boydii L

S dysenteriae L
P_l um nescens
Y_pestis

A _ferrooxi dans
ruler .......110.......120.......130....... 140....... 150.......160.......170.......180.......190.......

E col i _K12 AGVNCI VRGFCI RLLAGSSYGL VEVGASLEESLGABEVVI CNALNPVNPVCAC- - - - - -
E_col i _CFT073 AGVNCI MRCFCI RLLACSSYCL VEVCASLEEALCABENVI CNALNPVIVPVRAC- - - - - - GRYMWNI - - - - - - - - - -
S_enterica_CT18 ACVNCI VREFCLRCLACSPFEVLEVEAREEAVRCABEI | | CNALNPI | Pl RAY- - - - - - FGQFLAPI HPN-
S enterica_Ty2 ACGVNCGlI VREFCLRCLAGSPFCVLEVEAREEAVRGAEEI | | CNALNPI | Pl RAY- - - - - - L FQFLAPFCEHPN-
S boydii ACVNCI MREFCI RLLACSSYCL VEVEASLEEALCAEENMVI CNALVPVVPVRAC- - - - - - LYEYLAPLCERPN-
S_dysenteri ae WI LIVPVMV C------ D L| L APLCERPN-
P_l uni nescens SLIVPVI A E{/lAI—.Q RV LYEYLLPECLKL- -
; Y_pegt is | SLNF’VLP NKV- - - - - P!K\ﬁ RVLFDLLNLHCCDI - -
A_ferrooxi dans | FFSNSLI PVRYF LPCH SVLLAWTRENGLEPCP
ruler .......210.......220.......230....... 240. . ... .lygso. .. f\’.lﬁlze ....... 270....... 280. .




Figure S1.11: Sequence alignment and tertiary structure for gene ycfH. The mutation cluster
is highlighted in red.
E. coli K12 entry: b1100; PDB ID: lyix; chain ID: A

XXXXXXXX

E coli_K12

E col i _CFT073
S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l um nescens
Y_pestis

B_aphi di col a
A_ferrooxi dans
L_pneunophi | a
rul er

E coli_K12 LRRLA

E_col i _CFT073 LRRLA AL
S enterica_CT18 LRLLA A
S enterica_Ty2 LELLAAEBDVVAI
S _boydii LRBRLA EPL
S dysenteriae LRRLA AL
P_l um nescens LARLA AL G- - CNAELGR
Y_pestis LRELA CG- - DNI PL|
B_aphidicola L K!S NN- - DNKKL|
A _ferrooxi dans LLVAL FHE—— CLS
L_pneunophi | a LCELAGNPACI Al
rul er 110 130

E coli_Ki12 A F, |
E coli _CFT073 A F, I
S enterica CT18 A F I
S enterica_Ty2 A F, |
S boydi i A F I
S dysenteriae A F, |
P_l um nescens A I
Y pestis A FCRLFHL SSEKR
B_aphi di col a FLKLENLPSYFINVS

A ferrooxi dans L FRHAVAS:
L_pneunophi | a
rul er




Figure S1.12: Sequence alignment and tertiary structure for gene narH. The mutation cluster
is highlighted in red.
E. coli K12 entry: b1225; PDB ID: 1q16; chain ID: B

E coli_K12

E col i _CFT073

S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
rul er

E coli_K12

E coli _CFT073

S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
rul er

E coli_K12

E coli CFTO073

S enterica_CT18
S enterica_Ty2
S_boydi i

S dysenteri ae
ruler




Figure S1.13: Sequence alignment and tertiary structure for gene trpFE. The mutation cluster
is highlighted in red.
E. coli K12 entry: b1264; PDB ID: 1lilq; chain ID: A

E coli_KI12 ---------- ALLALL;

E coli _CFT073 ---------- ALLTLL.

S enterica_CT18 ---------- ASLLPLL

S enterica_Ty2 ---------- ASLLPLL

S boydii ---------- ALLMLL

S dysenteriae ---------- ALLALL;

P_l um nescens ---------- NLLPI L

Y_pestis --------- ASLLPLL!

B aphidicola ----------

A_ferrooxi dans VI PKATF AY VG CCl LRVECEWIIVHV- - - - - - - - - - - - - - - - D
L_pneunophila - - NVEM | CFEALNCREE| LLSFLYPLLKT
ruler 1.......10........20........30........40........50........ 60........ 700 ... .. 80........ 90....... 100

D- - - - LPGESAENNG- PBF
N- - - - LPCLSAENSC-
- - - - LPHLEAGNNC-
- - - - LPHLEAGNNC-

E coli_K12 ----

E coli _CFT073 ----

S enterica_CT18 ----
S enterica_Ty2 ----

S boydii ---- D- - - - LPCLSAENNC- PBF

S dysenteriae ---- D- - - - LPCLSAENNC- PEF
P_l um nescens ----LC P- - - - LPAVKTVCRC- PBF
Y_pestis ----EVDI PL---- N- - - - LPPLRCCCRC- PBF

B _aphidicola ----NVI I FPI LSMYL K SE- - - - FAPKSNF N- - - - LPI LNTHCHC- PBF

A ferrooxi ﬂalns ———————— lATPADP ————————————— NACERF PLEL- PEI
L_pneunophil a | KSSCKVFE CPSVFSAI RLLL- NF- - - - - - - - - Fl!- M
ruler .......110....... 20...... SES.S.M ....... 150.......160.......170.......180....... 190....... 200

E _col i _K12 CRMLAENLMVI | LFAP L TARLNEL RGGL| PP- LPVVSVPH

E_col i _CFT073 L NEL RECL PP- LPVVSVPH

S enterica_CT18 L NARLAYL SCCL TCPAPP- LPVTPVPLI

S enterica_Ty2 LNARLAYL LTCPAPP- LPVTPVPC

S _boydi i L TARLNDLREGL PP- LPVVSVPH

S dysenteriae L TARLNEL L PP- LPVVSVPH

P_l um nescens LKGRLKTLVALI TEPI EP- VCCI SLPT]

Y _pestis LATRLECLSHGL P- | PA

B_aphi di col a LEl LKNKLSKNLCP- | KFCTLKN

A _ferrooxi dans CLLVA L REL CGRL RESVPPSSPPVSIIRH
L_pneunophi | a VLMLPDEI ¥I SREGKY- - ------- SP- NCPI HKPE Cg

ruler ....... 210....... 220....... 230....... 240. ... ... 250....... 260....... 27

Q00000000




Figure S1.14: Sequence alignment and tertiary structure for gene katE. The mutation cluster
is highlighted in red.
E. coli K12 entry: b1732; PDB ID: 1qf7; chain ID: A

E coli_K12 KLl LVP! MVL FF.
E coli _CFT073 KLI LV ML FF.
S_enterica_CT18 KLI MVL FF.
S enterica_Ty2 MWL
P_l um nescens PNI YFEL
Y_pestis PLID 'YFEL
rul er 0.......370.......380.......

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

E coli Ki12 I LFVL RHI LAHIBL
E_coli _CFT073 I E! LFVL HHI F | LAHI BL
S enterica_CrTi8 | PP LFVL Hi o F | LAHI
S enterica_Ty2 PPA LFVL HI | F | LAHI
P_l uni nescens |_|= CPEFKHPSL SLEGCACHWNHRGBE: - - - - - - - - - - KLENL| NS RVFERI A ED— LFRKVHPE
EA.

Y_pestis F LF QPDFSEPPLTL AAEHVN ----------- LFNLL E RNF RI LFTCVIPA
ruler 460....... 470....... 480.......490....... 500....... 510.......520.......530.......540.......550.......

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

E coli K12 LAGAVAKNLGIELNDBELNI TPP AlLL LLAI L KALKA LL
E coli CFT073 LAGAVAKNLGI ELTDBGLNI TPP! |_ Al LL s LLAI LKAL
S enterica CT18 LAGGVAHNLGFALTHEGTGCI APP! L Al LL LLTI FQAL
S enterica Ty2 LAGEVAHNLGFALTHEQTCI APP L Al LL LLTI FCAL

P_l um nescens N AL - - - - - - oo m e e e e e e e oo
Y_pestis GG N e R
ruler 560....... 570....... 580....... 590....... 600....... 610....... 620....... 630....... 640....... 650.......

XX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX---

E coli_K12 FAGAPSL VI VPCENI ABI' AC L Al TIKI A ELL I PKI CKI PA

E coli _CFT073 FAGAPSL VI VPCCENI ABI AN L LKPI AL T1 KVA| I SF ELL L | CKI PA
S_enterica_CT18 F APSL VI VPCCENI ABI ES LL LKPI AL LLNI O HHEMVETLL LN | NAI PA
S enterica_Ty2 FAGAPSL VI VPCCNI ABI ES LL, LKPI AL LLNI D L HHENVETLL | NAI PA
Pl UM MBS NS - - - - - - m s m o e e e e e e e e e e oo KKI KG
A L e T

ruler 660....... 670....... 680....... 690....... 700....... 710....... 720....... 730....... 740....... 750.......




Figure S1.15: Sequence alignment and tertiary structure for gene rnd. The mutation cluster
is highlighted in red.
E. coli K12 entry: b1804; PDB ID: 1yt3; chain ID: A

E coli_K12
E col i _CFT073 PLI
S enterica_CT18 PLI
S enterica_Ty2 PLI
S_boydi i PLI
S dysenteri ae PLI
P_l um nescens PN
Y_pestis

rul er

E coli_K12

E col i _CFT073

S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l um nescens
Y_pestis

rul er

E coli_K12

E_col i _CFT073

S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l unmi nescens
Y_pestis

rul er




Figure S1.16: Sequence alignment and tertiary structure for gene vsr. The mutation cluster
is highlighted in red.
E. coli K12 entry: b1960; PDB ID: 1cw0; chain ID: A

E coli_K12 N L

E coli _CFT073 M L.

S enterica_CT18 M L

S enterica_Ty2 N L

S_boydii M L.

S dysenteriae N L

P_l um nescens M L

L_pneunophi | a RPELEV
ruler 1

E coli_K12

E col i _CFT073

S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l um nescens
L_pneunophi | a
rul er




Figure S1.17: Sequence alignment and tertiary structure for gene alkA. The mutation cluster
is highlighted in red.
E. coli K12 entry: b2068; PDB ID: 1mpg; chain ID: A

E coli_K12

E col i _CFT073

S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
rul er

E coli_K12

E coli _CFT073

S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
rul er

E coli_K12

E coli CFTO073

S enterica_CT18
S enterica_Ty2
S_boydi i

S dysenteri ae
ruler




Figure S1.18: Sequence alignment and tertiary structure for gene purN. The mutation cluster
is highlighted in red.
E. coli K12 entry: b2500; PDB ID: 1jkx; chain ID: A

E coli_K12 --NMNI VLI L| | ATHTL| ASAF
E _coli _CFT073 -- MNI WLI L | ATHTL! ISAH
S enterica_CT18 --MNI WLI L | PACALTACRF
S enterica_Ty2 -- MNI WLI L | PACALTACRF
S_boydii --MNI WLI L | ATHTLI ASAH
S dysenteriae --NMNI VLI L | ATHTLI ISAF
P_l um nescens - NKNI VLI L | PTHVI S
Y_pestis - NKKI WLI KI SAVFSNNP, LERAESACI PHHALCAKAFT
A_ferrooxi dans LHKRLVI L C CTQVVAVI P, LELAVLACI PA TVE!R
L_pneunophila - M RLEI L AKI ELVI SBAIl | L N -
ruler 1....... 10........ 20........30........40........ 50........ 60........70........80........ 90.......

E coli_Ki12
E_coli _CFT073
S enterica_CT18
S enterica_Ty2
S boydi i
S_dysenteri ae
P_l um nescens
Y_pestis

A ferrooxi dans
L_pneunophil a
rul er
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E coli_Ki12
E_col i _CFT073
S enterica_CT18
S enterica_Ty2
S _boydi i

S dysenteri ae
P_l um nescens
Y_pestis

A _ferrooxi dans
L_pneunophi | a
rul er




Figure S1.19: Sequence alignment and tertiary structure for gene glyA. The mutation cluster
is highlighted in red.
E. coli K12 entry: b2551; PDB ID: legb; chain ID: B

E coli_K12 --NL

E _coli _CFT073 NRNML
S enterica_CT18 -- ML
S enterica_Ty2 --M
S_boydii --M

S dysenteriae --NL
P_l um nescens --NL
Y_pestis --M
B_aphidicola --M
A_ferrooxidans --NF
L_pneunophi |l a - - NFCESYTI
ruler 1....... 10

<<<<<<<<<<

PVL
KNFECVLEKAI S|

E_coli_K12

E coli _CFT073
S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l um nescens
Y_pestis

B_aphi di col a

A _ferrooxi dans
L_pneunophil a
rul er

> >
—<<<LLLLLL

prers,

E coli_Ki12
E_col i _CFT073
S enterica_CT18
S enterica_Ty2
S _boydi i

S dysenteriae
P_l um nescens
Y_pestis

B_aphi di col a

A ferrooxi dans
L_pneunophi | a
rul er

o




Figure S1.20: Sequence alignment and tertiary structure for gene truD. The mutation cluster
is highlighted in red.
E. coli K12 entry: b2745; PDB ID: 1si7; chain ID: A

E coli_K12 M

E coli _CFT073 M
S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteriae N
P_l um nescens
Y_pestis
A_ferrooxi dans
L_pneunophi | a
ruler 1....... 10........20........30........ 40........ 0........60........70........80........ 0.......

E coli K12 EM L A L
E coli CFT073 EN L A L
S enterica CT18 EN L A L
S enterica_Ty2 EN L A L
S boydii EM L A L
S_dysenteriae EN L A L
P_l um nescens QE L A | A L
Y pestis EA L v I LVCARLVWANNE L
A ferrooxidans SN Dl PNVR
L_pneunophila VI D R
ruler ....... 110.......120.......130.......140.......150.......160.......170.......180....... 190.......

E coli_Ki12
E_col i _CFT073
S enterica_CT18
S enterica_Ty2
S _boydi i

S dysenteri ae
P_l um nescens
Y_pestis

A _ferrooxi dans
L_pneunophi | a
rul er
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Figure S1.21:

Sequence alignment and tertiary structure for gene recC. The mutation cluster

is highlighted in red.

E coli_K12

E coli_CFT073
S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l um nescens
Y_pestis

B_aphi di col a

A _ferrooxi dans
rul er

E coli_K12

E coli_CFT073
S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l umi nescens
Y_pestis

B_aphi di col a
A_ferrooxi dans
rul er

E coli_K12

E _col i _CFT073
S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l um nescens
Y_pestis

B_aphi di col a
A_ferrooxi dans
rul er

E coli_K12

E _col i _CFT073
S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l umi nescens
Y_pestis

B_aphi di col a

A _ferrooxi dans
rul er

E coli_Ki12
E_coli _CFT073
S enterica_CT18
S enterica_Ty2
S boydi i
S_dysenteri ae
P_l um nescens
Y_pestis

B_aphi di col a
A_ferrooxi dans
rul er

E coli_Ki12
E_coli_CFT073
S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteriae
P_l um nescens
Y_pestis

B_aphi di col a
A_ferrooxi dans
ruler
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PL!

PL!

PL

PL!

PL'
LVIGKRLVLELJK- -
LLWVELTR- -
Cl I VVRI | K- -

LL
LL
LL
LL
LL
VALLPGL |
LMALLPDLLENPLFSP
I I NI - PDI e.

| KKVWECKSNI
LACVTECCSLLRRED!

FI SI L
FI HCLLKSCVCPCE- - - - - - LP
SI KKMERNNFI NTK

o

NLSNPLL
CKNTKFCS

ATATEBLHGFGNPLLAA
330, .. ....

LLRG

L
80

320.......

PFI L
PFI L
PFEL
PFEL
PFI L
PFI L
PFVL

PFILCNL]
| NKL
PFELCSL

2 3

G ---P
C---- P
K----P
K----P
G- --- P
G- --- P
N----E

K- - - - EN
KI LNNSKF

LI

_E'Eg'_'_gg

L
- AEKNGP
0. ...

I BLA GVILPGVGPE- - - - - GL
| ELA CVILPQVEPE- - - - - GL
LL GVILPQVGED- - - - - GLL
LL CVLPQVGED- - - - - GLL
I BLA GVILPEVEPE- - - - - GLL
I ELA GVLLGVGPD- - - - - GLL
LHENL GRI NKVGPE- - - - - GLL
LNI EFADI TVIEGVI BIGVEDD- - - - - cL
VKNKC- - - MLHEGLKNI NSSE- - - - GLLRWKATKLSFCD- - - - - - - -

VVHRARGRI LLEDW.PALYCNNAGBLAF

1010...... 1020...... 1070......

XXXXKXKXKXXKXKK - = = = = = = w e o e o
I CRFLLPL
CRFLLPL

RHYLLPL

RHYLLPL

CRELLPL

] CRELLPL
cl | El ‘ a_ ] USYLLP

GCLCEPLNLLS| G C ERYLLPI AR- - -
CENEGPI LLI- NTNKNLNAYKI - - - FLNIVINGNNVI KKWL
EGLCEPL GNERLPGEARKBLSL FROYPOFATLSSARTGPG- - - - - LYRPFAGWLETLE- - - -
...... 10...... e ......1140......1150...... A ......1180......1190.....






Figure S1.22: Sequence alignment and tertiary structure for gene lysA. The mutation cluster
is highlighted in red.
E. coli K12 entry: b2838; PDB ID: 1knw; chain ID: A

E coli_K12

E col i _CFT073
S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l um nescens
Y_pestis

B_aphi di col a
A_f errooxi dans
rul er

E coli_Ki12
E_coli _CFT073
S enterica_CT18
S enterica_Ty2
S boydi i
S_dysenteri ae
P_l um nescens
Y_pestis

B_aphi di col a

A _ferrooxi dans
rul er

E coli_Ki12

E coli_CFT073
S enterica_CT18
S enterica_Ty2
S_boydi i
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P_l um nescens
Y_pestis

B_aphi di col a
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Figure S1.23: Sequence alignment and tertiary structure for gene malP. The mutation cluster
is highlighted in red.
E. coli K12 entry: b3417; PDB ID: lahp; chain ID: A

= KKK = = = mmm e e xxxxxxxxxxxxxxxxxxxxxxxxxxx ----- xxxxxxxxxxxxxxxxxxxxx -------------------------
E coli_K12 EALSREVGRYCLNSAAEMIPRGIL- - - - - LLRAGPFAKPVA
E coli _CFT073 NSGPI FNDKG- - - - - - - - - - - - FQEAL SREVCRYCLNSAAENMIPREWL - - - - - PEAKPVA
S enterica_CT18 MSQPEFNKDG------------ |_ SDMIPREWC- - - - - PVAGPT
S_enterica_Ty2 NMSQPEFNKDG------------ |_|_ SDVIPRGWC- - - - - PVAGPT
S_boydii NMSGPI ENDKG- - - - - - - - - - - - FGEALSRGVIGRYCL NSAAEMIPRGWL - - - - - PEAKPVA

S_dysenteriae NSQPI FNDKG- - - - - - - - - - - - FQEALSREVIGRYCLNSAAEI TPREWL - - - - - PFAKPVA
P_l um nescens NQESRLBKAG- - - - - - - - - - - - FGAALTREVIGRFCLEGSACEMICHEWC- - - - -
Y_pestis - NTSPESYT NA!LFAV RVLRSNRAC SCD
A _ferrooxi dians V.S(;PLSKTA'PL ANSL R\ﬁKNTQKKVAAE RT
ruler 1.......10........ 0........30........40........50........60........70........80........90.......

E coli_Ki12
E col i _CFT073
S enterica_CT18
S enterica_Ty2
S boydi i
S dysenteriae SL
P_l um nescens YLAEENI | L El
Y_pestis | | ECALDENGL SL ! ISPENW
A _ferrooxi dans LECAAREALTREHRELVEI E HV\ l CPVELKRPERVRRVHFF
ruler 110 190

E col i _K12 VIKBG- - - - - - ----
E coli _CFT073 GK--VIKBG----------
S enterica_CT18 GK-- VIKEG----------
S enterica_Ty2 CK--VIKEG ---------
S boydi i VTKDG- - - ----=---
S dysenteriae CK--VIKBG----------
P_l um nescens VI

Y_pestis CR--| CGECSK------- LETEEI LA

A _ferrooxidans GR---- VDT.DVLAV

ruler .......210.......220.......230.......240....... 50.......

o

o




Figure S1.24: Sequence alignment and tertiary structure for gene coaD. The mutation cluster
is highlighted in red.
E. coli K12 entry: b3634; PDB ID: 1qjc; chain ID: A

-------------------------------------------------------------------------------------- XXXXKX- = = - - - - -

E coli_K12 -- | M PIVFIIL| L VANF HATVLI RCLRAV

E coli _CFT073 ------- | M PVFTL L VANF HATVLI RCLRAV
S enterica_CT18 ------- | M PVFIL L VANFARCRCANI LI RELRAV
S enterica_Ty2 ------- | M PVFTL LIVANFARCRCANI LI RELRAV
S _boydii ------- | M PIVFTL| L VANF HATVLI RCLRAV

S dysenteriae ------- | Y TIVETL L VANF, HATVLI RCLRAV
P_l um nescens ------ | I\ PVFTL F. CANI LI RELRSV
Y_pestis ------- | PVFIL L IVAEFAKKHNANI LVRCLRSV

A _ferrooxidans --Mj | Tl FPL LLI HLLGEERAHLI LRCLRAI
L_pneunophi | a NMgWVI | PYL! RVVEGFCNLLI BFVLEGNAGI | LRELRAV
ruler 1.......10........ 20........ 30........ 40........ 50........ 60........ 700 ... .. 80........ 90....... 100

E coli_Ki12
E_coli _CFT073 LN,
S enterica_CT18 LIV
S enterica_Ty2 LN
S boydi i L.
S_dysenteri ae L.
P_l um nescens A VL
Y_pestis PFLPK KALLAKL
A ferrooxi dans | AFVCPVVAAALKRHFCI
L_pneunophil a CFVPPNVVRELKKRCN

RE
rul er 110 160 170




Figure S1.25: Sequence alignment and tertiary structure for gene yicl. The mutation cluster
is highlighted in red.
E. coli K12 entry: b3656; PDB ID: 2f2h; chain ID: A

E_coli_K12 PCLNLI
E_coli_CFT073 L POLNLI

S enterica_CT18
S enterica_Ty2
S boydi i
Y_pestis

rul er

E coli_K12

E coli _CFT073

S enterica_CT18
S enterica_Ty2

S _boydi i

Y_pestis

rul er
E _coli_K12 PALPPA!
E_coli _CFT073 PALPPA!
S enterica_CT18 PAL PPA!
S enterica_Ty2 PALPPA!
S boydi i S PALPPA!

Y_pestis A
rul er
E coli_K12

E _col i _CFT073

S enterica_CT18
S enterica_Ty2
S boydi i
Y_pestis

rul er

E coli_Ki12

E coli_CFT073

S enterica_CT18
S enterica_Ty2
S boydi i
Y_pestis

rul er

E _coli_K12 A---F L

E coli _CFT073 A- - - FHLFNL

S enterica_CT18 A- - - FCLFHL

S enterica_Ty2 L FHL

S _boydi i L FINL!
Y_pestis

rul er






Figure S1.26: Sequence alignment and tertiary structure for gene ubiC. The mutation cluster
is highlighted in red.

E. coli K12 entry: b4039; PDB ID: 1tt8; chain ID: A

——————————————————————————————————————————————————————————————————————————————————————————— XXXXXXXXX
E _coli_K12 - PALLCI LL
E COli _CFTO73 =----mmmmmmmm oo FTEl - PAL
S enterica_CT18 --------sommmmmmmm oo FCAI - PAL PHLL
S enterica_Ty2 FDAI - PALEPHLL
S_boydi i LLRFCCALBHLI PVNTFL L | - PALCPGLL
S dysenteri ae LLRFCCALDHLI FL L | - PAL] LL
P_lum nescens --------mmmmm e LS PVL L]
Y pPestisS -----mmmm i CATEHPELPALI
ruler 1....... 10........ 20........ 30........40........50........ 60

E coli_Ki12

E coli _CFT073
S_enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l um nescens
Y_pestis

rul er

ol sl sl ol sl sl ol

E _coli_Ki12

E coli _CFT073
S_enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l um nescens P!
Y_pestis

rul er




Figure S1.27:

Sequence alignment and tertiary structure for gene frdA. The mutation cluster

is highlighted in red.

E coli_K12

E col i _CFT073
S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l um nescens
Y_pestis
A_ferrooxi dans
L_pneunophi | a
rul er

E coli_Ki12
E_coli _CFT073
S enterica_CT18
S enterica_Ty2
S boydi i
S_dysenteri ae
P_l um nescens
Y_pestis

A ferrooxi dans
L_pneunophil a
rul er

E coli_Ki12
E_col i _CFT073
S enterica_CT18
S enterica_Ty2
S _boydi i

S dysenteri ae
P_l um nescens
Y_pestis

A _ferrooxi dans
L_pneunophi | a
rul er

E. coli K12 entry: b4154; PDB ID: 1kf6; chain ID: A
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Figure S1.28: Sequence alignment and tertiary structure for gene treC. The mutation cluster
is highlighted in red.
E. coli K12 entry: b4239; PDB ID: 1uok; chain ID: -

E _coli_K12 MLANVL|

E col i _CFT073 NLAMVL

S enterica_CT18 MLANVAL

S enterica_Ty2 MLANAL

S_boydi i MLANVL

S dysenteri ae MLANVL

P_l um nescens JCE] MLANVL
Y_pestis

rul er

E coli_K12

E col i _CFT073

S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l um nescens
Y_pestis

rul er

E _coli_K12 LLPNSPVL LLV P! CNR- - LV SPEPCANNL]

E_col i _CFT073 KIVL- - PCIMIL

S _enterica_CT18 EVHPPHI K- - PAAVTL

S enterica_Ty2 EVHPPHI K- - PAANTL

S_boydi i P!CNR- - PCANNL

S dysenteri ae L PWQPECNR- - PCAMIL

P_l unmi nescens K\ AKDCNCL
Y_pestis A

ruler .......




Figure S1.29:

Sequence alignment and tertiary structure for gene yjjV. The mutation cluster

is highlighted in red.

E coli_K12

E col i _CFT073
S enterica_CT18
S enterica_Ty2
S boydi i

S dysenteri ae
P_l um nescens
Y_pestis
A_ferrooxi dans
L_pneunophi | a
rul er

E coli_Ki12
E_coli _CFT073
S enterica_CT18
S enterica_Ty2
S boydi i
S_dysenteri ae
P_l um nescens
Y_pestis

A ferrooxi dans
L_pneunophil a
rul er

E coli_Ki12
E_col i _CFT073
S enterica_CT18
S enterica_Ty2
S _boydi i

S dysenteri ae
P_l um nescens
Y_pestis

A _ferrooxi dans
L_pneunophi | a
rul er
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Figure S1.30:

Sequence alignment and tertiary structure for gene wbl. The mutation cluster

is highlighted in red.
D. melanogaster FlyBase ID: FBgn0004003; PDB ID: lovn; chain ID: B

D _nel anogast er
D sechellia
D_si mul ans

D yakuba

D erecta
D_ananassae

D persimlis

D _pseudoobscur a
D willistoni
D_noj avensi s
Duvirilis
D_gri nshawi
rul er

D_nel anogast er
D sechellia
D_si nul ans

D yakuba

D erecta
D_ananassae

D persinlis

D _pseudoobscur a
D wllistoni

D noj avensi s
Dvirilis

D _gri mshawi
rul er

D _nel anogast er
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D _si mul ans
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Figure S1.31: Sequence alignment and tertiary structure for gene [(2)05070. The mutation
cluster is highlighted in red.
D. melanogaster FlyBase ID: FBgn0010590; PDB ID: liru; chain ID: H

D nel anogaster NC F
D sechellia NG F 1 NA
Dsimulans -------------m----
D _yakuba ML
D erecta NL
D _ananassae NC
D persinmlis N
D pseudoobscura N
D willistoni
D noj avensi s

PSR E SR B
PEEE TR R
L EEEE

<< LLLLLLL

Dvirilis
D _gri nshaw A
ruler 1.......10........20........

D _nel anogast er PNNAL|
D sechellia PNNAL
D_si mul ans
D yakuba

D erecta
D_ananassae

D persinmlis

D _pseudoobscura
D willistoni
D_noj avensi s

Duvirilis
D_gri nshawi
rul er

D_nel anogast er
D sechellia
D_si nul ans

D yakuba

D erecta
D_ananassae

D persinmlis

D _pseudoobscura
D wllistoni

D noj avensi s
Dvirilis

D _gri mshaw
rul er




Figure S1.32: Sequence alignment and tertiary structure for gene a-Man-II. The mutation
cluster is highlighted in red.
D. melanogaster FlyBase ID: FBgn0011740; PDB ID: 1gx1; chain ID: A

- = = XXXXXXXXK- = XXXXXXX:

D _nel anogast er LSAVHS NAR- - |
D sechellia L NAR- - |

D sinmul ans L NAR- - |

D yakuba L NAR- - |

D erecta L ISVBCNAR- - |
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D persimlis LSAW D- -
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D_gri mshaw
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Figure S1.33: Sequence alignment and tertiary structure for gene Prosa7. The mutation
cluster is highlighted in red.
D. melanogaster FlyBase ID: FBgn0023175; PDB ID: liru; chain ID: G

D _nel anogast er
D sechellia
D_si mul ans

D yakuba
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D sechellia IL A
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D erecta I A

D _ananassae | F A

D persinlis I L A
D _pseudoobscur a IL A
D willistoni LL A

D noj avensi s A
Dvirilis A

D _gri mshawi A

rul er

D _nel anogast er
D sechellia

D _si mul ans

D yakuba

D erecta
D_ananassae
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D willistoni
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Duvirilis

D _gri mshawi
rul er
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Figure S1.34: Sequence alignment and tertiary structure for gene CkII32. The mutation
cluster is highlighted in red.
D. melanogaster FlyBase 1D: FBgn0026136; PDB ID: 1jwh; chain ID: D
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Figure S1.35: Sequence alignment and tertiary structure for gene GPI. The mutation cluster
is highlighted in red.
Human Ensembl Gene ID: ENSG00000105220; PDB ID: 2cxn; chain ID: A
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Figure S1.36: Sequence alignment and tertiary structure for gene NEDDS. The mutation
cluster is highlighted in red.
Human Ensembl Gene ID: ENSG00000129559; PDB ID: 1bt0; chain ID: A
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Figure S1.37: Sequence alignment and tertiary structure for gene CBR3. The mutation
cluster is highlighted in red.
Human Ensembl Gene ID: ENSG00000159231; PDB ID: 2hrb; chain ID: A
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Figure S1.38: Sequence alignment and tertiary structure for gene LPO. The mutation cluster
is highlighted in red.
Human Ensembl Gene ID: ENSG00000167419; PDB ID: 2gjm; chain ID: A
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Figure S1.39: Sequence alignment and tertiary structure for gene NAGA. The mutation
cluster is highlighted in red.
Human Ensembl Gene ID: ENSG00000198951; PDB ID: 1ktb; chain ID: A
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