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Table S1. Access codes of selected protein sequences obtained from the GenBank database.

DNA gyrase beta-lactamase PBP
Staphylococcus aureus BAR07518.1 KSA62127.1 BBA24197.1
S. epidermidis KSz68723.1 RUN10939.1 EJE17909.1
Pseudomonas aeruginosa OHQ53593.1 KJJ11413.1 TEF07458.1
Escherichia coli KHJ14714.1 KXG94406.1 ARB43848.1
Mycobacterium tuberculosis ~ AIH53390.1 KMY17933.1 QRX86232.1
CYP51 SAP-2 DHFR
Candida albicans AlQ80983.1 AAM21051.1 AAC05610.1
C. tropicalis QXT50470.1 AAD33216.1 XP_002550914.1
C. glabrata KTB23913.1 - KTB19277.1
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Aspergillus flavus QOR32183.1 - RMZ41744.1
Penicillium citrinum - - -
Trichophyton rubrum - - OALG62276.1

Microsporum canis - - EEQ31600.1

Table S2. PDB codes of template proteins and degree of identity proteins of interest.

Species Protein ID PDB molde Identity

DNA gyrase SNPP 93.83%

S. epidermidis beta-lactamase 1XAl 94.90%
PBP 3VSL 83.18%

SAP-2 2H6S 51.20%

C. tropicalis DHFR 1AO0E 81.25%

A. flavus CYP51 6CR2 64.03%
Trichophyton rubrum DHFR 6DRS 48.97%

Table S3. Percentage of amino acids present in the allowed and favored regions of the
Ramachandran plot for each model and percentage of the degree of compatibility between
the 3D structure and the 1D amino acid sequence, based on the models generated by Verify
3D.

Species Protein Ramachandran Verify 3D
DNA gyrase 99.3% 89.63%
S. epidermidis beta-lactamase 97.8% 100%
PBP 98.5% 90.52%
SAP-2 98.7% 93.15%
C. tropicalis DHFR 100% 92.23%
A. flavus CYP51 98.8% 93.02%
Trichophyton rubrum DHFR 100% 97.51%

Table S4. RMSD values for the proteins selected in the study.

Species Protein PDB ligand RMSD

DNA gyrase E32 -

S. aureus beta-lactamase benzylpenicillin 0.29

PBP cefotaxime 0.30

DNA gyrase EZ6 0.25

P. aeruginosa beta-lactamase imipenem 0.32

PBP imipenem 0.44

DNA gyrase 6G9 0.25

E. coli beta-lactamase acido boronico 0.23
PBP - -

DNA gyrase MDP 0.29

M. tuberculosis beta-lactamase amoxicilin 0.42

PBP ampicilin 0.30

CYP posaconazole 0.83

C. albicans SAP-2 benzamidine 0.19




DHFR N22 0.61

C. tropicalis CYP - -
C. glabrata CYP - -
A. flavus DHFR H8A 0.32

Figure S1. Alignment of DNA gyrase enzyme sequences from selected bacteria in the study.
The gray regions correspond to non-similar and non-identical amino acids. The red regions
correspond only to identical amino acids. The yellow regions are similar amino acids. The
black boxes represent the active site amino acids.

M. tuberculosis MTDTTLPPDDSLDRMEPVDEOOEMOR EV] AMF 60
S. aureus MKEELLMAELPQSRENERNMET SEMRE D GLN 60
S. epidermidis MAELPQSRENERNMT SEMRE DV GLN 54
P. aeruginosa MGELA-KEMLPVNEEDBLKO) DA AMS 53
E. coli MSDLA-REMTPVNEEERLKS DV AMN 53
M. tuberculosis FRPDPSH B AST L PW P PG 120
S. aureus MTPDKSYK D SSHE DE] E D120
S. epidermidis MTPDKPYK D BST DF] P D114
P. aeruginosa INDWNKPYK] D\ i IA PF] D113
E. coli INDWNKAYK DY T LAV PF] ID113
M. tuberculosis P LTPLAMBMLREIDEEMVEE TP RVQE SRF SG® 180
S. aureus MTKITL@LLRDINKD@IBE ID INERE®S ASE 180
S. epidermidis MTKITLELLRDINKD@I NERE@®S 174
P. aeruginosa MAKLAHBLLADLEKE] WV P TEQI SS@173
E. coli IRLAKIAHELMADLEKE@VEEVD TEKID SSE173
M. tuberculosis LADAVFWALENHBADEEETLAAVEGRVK] GLIVESQOET 240
S. aureus LINGVLSLSKNP@----ISIAELMEDIE GLIL@KSE®I 236
S. epidermidis VIDGVLSLSKNP@----ITINELMEDIQ GLVLEKSE®I 230
P. aeruginosa VIDGCLALMDNP@----LTVDELMOYIP GIIN@RABI 229
E. coli VINGCLAYIDDER----ISIEGLMEHIP ATIINEGRREI 229
M. tuberculosis SIRMEGVVEVE--EDSREMTSLVIT Y@VMHDNE] RDGKLASM 298
S. aureus SIQOMBSRAVIE--ERGGEEMORIVVT E KA RDKKIDE 294
S. epidermidis SIOMBSRAEIT@--ERGGEEMORIVVT E KA RDKKIDE 288
P. aeruginosa RIYINARAVVEEMEKGGEEMEQITIIT YRLNKARL KEKKIESE 289
E. coli EE| KVYIRARAEVEV-DAKTERETTI IVH Y| KARIL KEKRVER 288
M. tuberculosis @SNIEBOSSDRVELETINMME IKRDAVAK KH TS RTL 358
S. aureus TDLREETSLRT] DVRKDANAS KQ TS KLINWM 354
S. epidermidis TDLREETSLRT] DVRKDANAS| KO TS KLINM 348
P. aeruginosa SELREES-DKD ELRRGEVGE Q S RTLN@N 348
E. colil SALREES-DKD IMMEVKRDAVGE SO S KIMNM 347
M. tuberculosis DQLIRYYVDEOLDMI iy RGLVKEMDAL, VDIBR 418
S. aureus KEALVHYLEBOKTHMV' QYN EGLRIBSMDHI DKVEM 414
S. epidermidis KEALIHYLEBOKTMV EYN| EGLRIEMDHI DKI@M 408
P. aeruginosa KDMLEVEVRERREMVT YE| EGQA SNI PAEBK 408
E. colil KDITAAFVRERREMVT IFE EALA NI PAE@K 407

Figure S2. Alignment of beta-lactamase enzyme sequences from selected bacteria in the
study. The gray regions correspond to non-similar and non-identical amino acids. The red
regions correspond only to identical amino acids. The yellow regions are similar amino acids.

5. aureus = —mmmmmmmmmmmmm e MALLIMSVVSFCFIFLLLVE----—- 21



S. epidermidis ——=—=—=——————"——"—"—"—"—"—"—"—"—"—"—"—"—\—~\—~\—~\—~\—~\—~——— MAMLLIMSVVSFCFIFLLLVE—————— 21

P. aeruginosa -LVWARGFGYADRQH----RINASEHTAFHAGDLSELLIASATLQLAERGQLSLDAPLQD 119
M. tuberculosis—-TLYAKGFGVRDVGKGGGPDNKVDADTVFQLASVSESVGATVVAHAVTDNVVTWDTPVVS 177
E. coli RQRF--VYGVADVAS----QKANTLDTVYELGSMSEAFTGLVVQILIQEGRLRQGDDIIT 104
S. aureus = —————-— FRYI-——————————— LKRYFNYSLNYKVWYLTMLAGL 47

S. epidermidis —-—-—----— FRYI - ———— LKRYFNYSLNYKVWYLTVLAGL 47

P. aeruginosa TLREFYVRSRFHADQSEADRAITFRRLLSHQSGLPGEHLPPLFGERPNSLGQLPAKVSGV 179
M. tuberculosisKLPWFALRDPYV-————— TGQVTIADLYSHRSGLPDHAGDLLEDLG--YDRRQVLQRLKY 229
E. coli YLPEMRLNYQGK-—--—-—-— PASLTVADFLYHTSGLPFSTLARLENPMPGSAVAQQLRNENL 158
S. aureus IPFIPIKFSFIKFEMNVNNQ-APTVE---SKSHDLNHNINTTKERIQEFTTDIHKFNWDSID 103
S. epidermidis IPFIPIKFSFIKFMNVNNQ-SPTVE---SRSHDLNHNINTTKBVOQEFTTDIHKFNWDSID 103
P. aeruginosa WLSNPPGTQVAHSMLGYELVGAAIERNTGKHFEQHMREHLLDBLOMTRSS-——-——————— 229
M. tuberculosisLPLAPFRISYAYTMFGVTAAAEAVAAAAGQSWEDLSDEVLYRBLGMGSTS—————————— 279
E. coli LFAPGAKFSYASAMYDVL--GAVIENVTGKTFTEVIAERLTOBLGMSATV-—-———————— 206
S. aureus NICTVIWIVLVIILSFKFLKALLYLKYLKKQSLYLNENEKNKIDTILFNHQYKKNIVIRK 163
S. epidermidis NICTVIWIVLVIILSFKFLKSLLYLKYLKRQSLYLNENEKNKIDTILFNHQYKKNIVIRK 163
P. aeruginosa ——————————————- FAR——————————— NAL-—————————— POAQRAHGYSGG————— 247
M. tuberculosis——————————————- SRlf=e=eme=o=== TDFLARPN---HAVNHVKVADRWEAR--—-—--— 305
E. coli  mmmm—————————— AVK-———=—————— GDEIIVNK---=-===———— ASGYKLG-—--—-— 224
S. aureus AEATIQSPITFWYGKYITILI@SSYF IDKRLKYI--ILHEYAHAKNRDTLHLIIFNIEFS 221
S. epidermidis AETIQSPITFWYGKYIILIBSSYFKEVIDKRLKYI--ILHEYAHAKNRDTLHLIIFNIFS 221
P. aeruginosa ---G-R------ PGSASDI] DLWESPVDLSRFVRMLFANGRHKERQ-—===——=———— 285
M. tuberculosis—---YQR-——-——--———-— DPDAQSBAGGVSESLNDMTHWLAMVLADGVYNGRR--===—====——— 343
E. coli —-—-—-FGKPVLFHAPLARNH YITHSTLPDMEIWIDAWLHRKALPATL--——-—-—=—————— 269
S. aureus IIMSYNPLVHIVKRKIIHDNEVEADREVLNNINKNEFKTYAESIMDSVL-—-=—-—— KTPES 275
S. epidermidis IVMSYNPLIHIVKRKIIHDNEVEADREFVLNNINKNEFKTYAESIMDSVL-—----— NIPFF 275
P. aeruginosa -LLRKHSVEEMFRQQONAG-NAL---DFD-——-—----— CQVGLAWF-LSPCGSAPLEGGIRHY 332
M. tuberculosis—-ITSPEALLPVYTPQVISRHPVSPRARA--—-————— SFYGYGFN-VGVTSSGR----TEYS 390
E. coli —-—-—--REAMSNSWRG--NSDVPLAADN-R-—-—-—-——— ILYASGWF-IDQON---Q----GPYI 307

Figure S3. Alignment of PBP enzyme sequences from selected bacteria in the study. The
gray regions correspond to non-similar and non-identical amino acids. The red regions
correspond only to identical amino acids. The yellow regions are similar amino acids.

M. tuberculosis MVITKTT-————-—-—————————— LASATSELLLLAVVAMSGCTPRPQGPGPAAEKFF

S. aureus ML--KRLKEKSNDEIVONTINKRINFIF@VIVFIFAVLVLRLG-——~-——————————

S. epidermidis ML--KRLKEKTNDEKMRNTMNKRINFIF@FIVFIFAIVVLRLG-—————————————

P. aeruginosa  ————————- MKLNYFQGALYPWRFCVIVEBLLLAMVGAIVWRIV-——-—-——————————

E. coli MKAAAKTQKPKRQEEHANFISWRFALLCECILLALAFLLGRVA-—————————————

M. tuberculosis IGDTASAAQLSDNPNEAREALNAAWAGLQAAHLDAQVLSAKYAEDT@TVAYRFSWHLPKD 104
S. aureus IAQGSHYKQIIKNDENITV-————————————— NESVPRGRILDRN@K---VLVDNASKM 87

S. epidermidis IAQGSHYKRQLIKNDENITV-———-—-—-——-—————-— NESVPRGRILDRN@K---VLVDNASKM 87

P. aeruginosa VIDHDFLKGQGDARSVRHI—————————————— ATPAHRGLITDRN@E---PLAVSTPVT 80

E. coli VISPDMLVKEGDMRSLRVQ-=———=————=————— QVSTSRGMITDRS@®R---PLAVSVPVK 89

M. tuberculosis RIWTYDGQL---——-—--—---"————- KMA-—————- RDEGRMHVRWTTSGLHPKLGEHQT 140
S. aureus AITYTRGRKTTQSEMLDTAEKLSKLIKMDTKKITERDKKDF@IQ-————— LHPKKAKAMM 141
S. epidermidis SITYTRNRKTSQKEMLNTAKKLTDLIKMDTDKITERDKKDF@IQ-————-— MYPSSAKKLM 141
P. aeruginosa RN —=——== DN M ettt e INSESSS s AKERMPQ-——-—--—- LAAALGQ---105
E. colil AIWAD-—-———- R HEe et S s DA---GGISVGDRMKA--———— LANALNI---119
M. tuberculosis —-—---FALR----- ADPPRRASVNEVGGTD--VLVP---GYLYHYSLDAGQAGRELFGTAH 186
S. aureus TKEQAMLADGSIKQDQYDKQLLSKIGKSQLDELSSKDLQVLAIFRE-—-M-—————————— 188
S. epidermidis RKEQLMLEDGSISQEQFDTQLRNKIGKKQLKQLTKKDLQVLAIYRE--M---—-—-—————-— 188
P. aeruginosa ———————————- DTKLFA----DRIEQN—-——-—-— AERE--FIYLVRG-—-———————————— 128
E. coli = mmmmmmm———— PLDQLS--—-—-ARINAN--—-—-— PKGR--FIYLARQ-—————————————— 142
M. tuberculosis AVVGALHPFDDTLNDBOLLAEQASSSTQPLDLVTLHADDSNRVAAAIGQL VITPQAE 246
S. aureus = ———————— NAGTVLDIQMI KNEBDVSg==s—ees=s== KEYAAVSQQL SKleNT SMDWD 229



S. epidermidis ——-—————-— NAGSTLDE®QOTIKNEDVSE-————-—————— KEYAAVSQQLSKL NTTMDWD 229
P. aeruginosa ————————————- LTREQ=-=-==—=—=————— e ———— GEGVIALKYVY] YSIEEFR 152
E. coli = mm—mm———————- VN Pl==mmemmmsmessme=oesmm= ADYIKKLKLBSIHLREESR 166
M. tuberculosis L-L@TD-———————"—"—"—"—"—"—"—"—"——\—\—\—— KHFAP—-—-—————- AVLNDVKKAVVDEMDEKAG 275
S. aureus RKYBYGDTLRGIFGDVSTPAEGIPKELTEHYLSKGYSRNDRVGKSYLEYQYED KKK 289
S. epidermidis RKYBYGDTLRGIFGDVSTSTEGIPKELTEQYLSKGYSRNDRVGKSYLEYQYEDVEMKETKK 289
P. aeruginosa RFYBAGEVVAHAVGF-—-—-———-—-—————————————— TDVDDRGREGIELAFDEW VPG 191
E. coli RYYRSGEVTAHLIGF-—-—-———-——"—"="—"—"—"—"——————— TNVDSQGIEGVEKSFDKWEMTE®OPG 205
M. tuberculosis WRVVSVNQON@VDVSVLHEV-APSPASSVSITLEBRVV@NAA----QHAVNT---RG----G 323
S. aureus EMKYTTDKS@KVTSSEVLN-PGARGODLKLTIBIDL@KEVEALLDKQIKKLRSQGAKDMD 348
S. epidermidis QMKYTTDKSE®RVISSEVLN-PGSRGHDLQLTI@IDL@KKVESLLEKQISKLRSQGAKDMD 348
P. aeruginosa KRQVLKDRRBRVIKDVQVTKNAKPGKTLALSIBLRLEYLAHRELRNALLE---NGA---K 245
E. coli ERIVRKDRYBRVIEDISSTD-SQAAHNLALSIBERLEALVYRELNNAVAF---NKA---E 258

Figure S4. Alignment of CYP51 enzyme sequences from selected fungi in the study. The
gray regions correspond to non-similar and non-identical amino acids. The red regions
correspond only to identical amino acids. The yellow regions are similar amino acids. The
black boxes represent the active site amino acids.

A. flavus H ILNGES O 7

C. glabrata Y| IF 118
C. albicans Y| F 109
C. tropicalis Y| 1p 1/ 109
A. flavus N INFGESOAALEAH E EDM 157
C. glabrata SEA GANMTKEAFVRY| AEMTYKM 178
C. albicans S D FAMTTDSEKRY] RESTILNM 169
C. tropicalis SEE FAMTTDSEKTY] REMVILNE 169
A. flavus LAMSPN]| EVDIPAAMART VRSKLTTE] 214
C. glabrata FRNSKNEKINENNSE®IVDVMVSQP DKLDTD 238
C. albicans FVTDESE@KLKEKTHEVANVMKTQPET MBRIEFDRS 229
C. tropicalis FVNDVSEKTKERDHEBVASVMKTQPET KSEDRS 229
A. flavus W INK HARMRSTMIDI INAGEINVPEKLDMIGNLMQC] 274
C. glabrata INT YR HBOOATISGTHEMST EKNBIO-NRDLIDELMKNS 297
C. albicans INL YW OKKISATEMKE DRGRIDPNRDLIDSLLIHS 289
C. tropicalis INT YW ORKISAH ESGEIDPKRDLIDSLLVNS 289
A. flavus QPLP SESSIES SOERAVVEEL QLANMERTGPNGS 334
C. glabrata TKMTEO! T T HEAERBDVOEELEOMOMRVE@N-————— ND 352
C. albicans VKMT@O TRASTEA HEGEKRHLODV I VVEL@KEKG--GD 347
C. tropicalis VKMTEO TRAST HEAEQOROLODDL LTNL@KEKG--GD 347
A. flavus LAPBOMKEEDNL| LESSTEEI.L, KNPLPVEG] VIBTSHVLEAAPE 394
C. glabrata TKESTHEDELON LHP LT F RDVAIEN RDYH 412
C. albicans LNDETHERLOKL) PLES T TNPLRIBE KGHY 407
C. tropicalis LNDETHMERLOKL) PLEE T F NPLRVEN KGHY 407

Figure S5. Alignment of SAP-2 enzyme sequences from selected fungi in the study. The
gray regions correspond to non-similar and non-identical amino acids. The red regions
correspond only to identical amino acids. The yellow regions are similar amino acids.

C. albicans =  ————= MELENTEMATATAMI MDATPTTT——————-—-—————————— KRSAREFVAMDESMVK 38
C. tropicalis MVWVIGLMEO SIVFGETMEGLAI SKLNDRGAAPGLMGNFFDKRSTPEVLSEMELYMNR 60

C. albicans TPKAFPVEINE----QEGKTSKROAVPETHEH DI NS 94
C. tropicalis NHDDSNF@IBPHEVVNEYSKRDDYISHERY| SENE] SEO 120

C. albicans vy Vo vT YEooTARFEK oK RS B~ SEcEN TP R« HCHEREEEE o - v 1 54



c. tropicalis  [lVBssANEEEX-BcyssBYEFE SRR SEE I BeRcxsEVIRIEDEEEE Bl VARl 1 7 °
C. albicans FCVSE<EE V. 2BN BB 1 D YK G-Gsip) Tl AK] 213
C. tropicalis INGA TR ESOF CRNNEE Y S TEL DB sToT I MENFE T VBN B8 BN T 239
C. albicans SECE~TEO N DRELRESLGBVENSGKEENTONVDVEY 273
C. tropicalis SHTSET T 182 S T I R - Tl o T NE A TG T SElD- I TGLEL 298
C. albicans T CBDL ABOl BN LloDsNGNS FlEVDEEL SEOEV PRl s kN AKES 333
C. tropicalis L Pl s vV SEANE T GEDIYNRP-IGAR TWS MR NEKH T Y P OGLNED I vl 357
C. albicans EFfiasBocoDBorY DKEOMLF-DVND § M B |y Ol 392
C. tropicalis  DLEVEPRYYSNEAVAGFEABGILYGENE H NEBALT P DR 417
C. albicans SISALT 398

C. tropicalis NVTIV- 422

Figure S6. Alignment of DHFR enzyme sequences from selected fungi in the study. The
gray regions correspond to non-similar and non-identical amino acids. The red regions
correspond only to identical amino acids. The yellow regions are similar amino acids.

C. glabrata =MSIK=V PV =—==—==== VAALLPEM IN L LAKEMKY| TLTNDNSK 48
C. albicans -MLK-PNVAIT---—--—-—-—- VAALKPAL LRKEIRY] TRTTKPNT 48
C. tropicalis MOSKGIEN TSI T Sttt VAALKPSI| KM LRKEIRY] SKTTVENS 49
A. flavus MP-PTNPLTLIVATTPIPTRE---KTLL| IKADMSE] TRPPRPGT 56
T. rubrum MPAKLPPLTLVVATTPITTPTNPGILKI T 1 IKKDMSEF] TRPPATAT 60
C. glabrata = —=—=————- IROKE] PK] VVSEBSFDGELRKVEDG 91
C. albicans  ———————- IBOKE] PD ITILSESYENEII--DDN-—-—-—-————— 89
C. tropicalis  —————-—---= IRVKE] PD) ITILSESYENEII--DEN-—-—=———-—— 90
A. flavus = ———————— GK] IVITEDVEGVSKRVAEE-LKEKR--- 104
T. rubrum SK] IITRDESGSVKERATIADWNASRKRE 120
C. glabrata S IYHSNSLRNCLTALQSSLA-———————— NENK 114
C. albicans S I EESISHEN S — ——=—=—== 1SS LN ittt LVSD 105
C. tropicalis  ———————————————————————————— ITHANSVE-——-—--—— SRS —======== FMSN 106
A. flavus —-—-—-—-AKMAAAAAAATSAGENKEEGPITDAIVSSGLEAALEDVEEKF-—-—-—-——————— KGG 149
T. rubrum LEKQADQDTDKAAATST-———— STEEPEVIVSSSLEDALSTLQRNFVISSSSDVQGGKKR 175
C. glabrata IERIYITEEG RQSMD--L-——————— ADHWLI@KIMPL-----=-—-—-—-— PETTIPQ 155
C. albicans VERVFII INELINNSL-—====—— WS HINT, T E T Bt PSPESIE 147
C. tropicalis IDRVFII INDLINNPL-—-————-— VIQLLIgEIE-H-————————— SNPESVE 148
A. flavus LGSVEVI ATALG-———— LGGDRPVRIVMENVEKKGV—-—==——— DGEKAVFEC 197
T. rubrum LGNVYI 5] SSLRLTADALGENNPLRIVMEDIRRRADGNAQCDVEDLVDGFEC 235
C. glabrata FLOKQ----ELEQRFYDNSDKLVDFLPSSIQLEERLTSQEWNGELVKGIPVQEKGYQFYF 211
C. albicans TR P==——= B SIIINKE@BNS B TOKEVEDINV IR D e i bt IKEGDFTYNY 186
C. tropicalis FLKFP—-——--- LEKWTKQPKSELQKFIGDEITLEDN-—————=————————— INEGDFTYNY 188
A. flavus FFPIDEELLMEKGWRKVSAEEVTEWVGEPVSGE--——-— WKDEE——=——m—oa==== VRIQM 241
T. rubrum CFPLDGKG-LKEGWNKVPSEKLAEWVGEAVSSD————— WIWEGD——————————- IAMKI 278

Figure S7. Ramachandran plot of homology models generated for (A) S. epidermidis DNA
gyrase, (B) S. epidermidis beta-lactamase, (C) S. epidermidis PBP, (D) S. tropicalis SAP-2,
(E) DHFR from S. tropicalis, (F) CYP51 from A. flavus and (G) DHFR from T. rubrum. The
colored regions represent the allowed and favored regions of secondary structures and the
white regions represent the forbidden regions.
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