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POA6YS DNAK_ECOLI 1  --MGKIIGIDLGTTNSCVAIMDGTTPRVLENAEGDRTTPSIIAYTQDGETLVGQPAKROA 58
AOAQY7LF19 AOAOY7LF19_HAEIF 1 —-MGKIIGIDLGTTNSCVAVMDGDKARVIENAEGARTTPSIIAYTD-NETLVGQPAKRQA 57
QSHFIO DNAK_STAAC 1  --MSKIIGIDLGTTNSCVIVLEGDEPKVIQNPEGSRTTPSVVAFKN-GETQVGEVAKROA 57
P17820 DNAK_BACSU 1 —-MSKVIGIDLGTTNSCVAVLEGGEPKVIANAEGNRTTPSVVAFKN-GERQVGEVAKRQS 57
B9IY81 DNAK_BACCQ 1 --MSKIIGIDLGTTNSCVAVMEGGEPKVIPNPEGNRTTPSVVAFKN-EERQVGEVAKROA 57
081152 DNAK_BACAN 1  --MSKIIGIDLGTTNSCVAVMEGGEPKVIPNPEGNRTTPSVVAFKN-EERQVGEVAKRQA 57
:******* * %k %k RS .52 * :* *kk kK :*:': * :*: **.*
P11142 HSP7C_HUMAN 60 AMNPTNTVFDAKRLIGRRFDDAVVQSDMKHWPFMVVND-AGRPKVQVEYKGETKSFYPEE 118
POA6YS DNAK_ECOLI 59  VINPONTLFAIKRLIGRRFQDEEVQRDVSIMPFKIIAADNGDAWVEV----KGQKMAPPQ 114
AOAQY7LF19 A0AOY7LF19_HAEIF 58 ITNPKNTLFAIKRLIGRRFESEEVQRDIKIMPFEITRADNGDAWVNV----KGDKLAPPQ 113
Q5HFIO DNAK_STAAC 58 ITNPN-TVQSIKRHMGTDY KVDI----EGKSYTPQE 88
P17820 DNAK_BACSU 58  ITNPN-TIMSIKRHMGTDY KVEI----EGKDYTPQE 88
BI9IY81 DNAK_BACCQ 58 ITNPN-TIMSVKRHMGTDY KVEI----EGKEYTPQE 88
081152 DNAK_BACAN 58  ITNPN-TIMSVKRHMGTDY KVEV----EGKDYTPQE 88
*xR o kg kA ogk 2 *os P.. *o
P11142 HSP7C_HUMAN 119  VSSMVLTKMKEIAEAYLGKTVINAVVTVPAYFNDSQRQATKDAGTIAGLNVLRIINEPTA 178
P0A6YS8 DNAK_ECOLI 115 ISAEVLKKMKKTAEDYLGEPVTEAVITVPAYFNDAQRQATKDAGRIAGLEVKRIINEPTA 174
AOAQY7LF19 AQAOY7LF19_HAEIF 114 ISAEVLKKMKKTAEDFLGEAVTEAVITVPAYFNDAQROATIDAGKIAGLDVKRIINEPTA 173
Q5HFI0 DNAK_STAAC 89  ISAMILONLKNTAESYLGEKVDKAVITVPAYFNDAERQATKDAGKIAGLEVERIINEPTA 148
P17820 DNAK_BACSU 89 VSAIILQHLKSYAESYLGETVSKAVITVPAYFNDAERQATKDAGKIAGLEVERIINEPTA 148
B9IY81 DNAK_BACCQ 89  ISAIILONLKASAEAYLGETVTKAVITVPAYFNDAERQATKDAGRIAGLEVERIINEPTA 148
081LS2 DNAK_BACAN 89 ISAIILQONLKASAEAYLGETVTKAVITVPAYFNDAERQATKDAGRIAGLEVERIINEPTA 148
P sk 3ok kk gkkg k shkkgkkkkkkkkgghkhkkhkk kkk kkkkgk khkkkkkkk
P11142 HSP7C_HUMAN 179 AATAYGLDKKVGAERNVLIFDLGGGTFDVSILTI----EDGIFEVKSTAGDTHLGGEDFD 234
POA6YS DNAK_ECOLI 175 AALAYGLDKGTG-NRTIAVYDLGGGTFDISIIEIDEVDGEKTFEVLATNGDTHLGGEDFD 233
AOAQY7LF19 AOAOY7LF19_HAEIF 174 AALAFGLGSSKE-NQVIAVYDLGGGTFDISIIEIDNFDGEQTFEVLATGGNTHLGGEDFD 232
QSHFI0 DNAK_STAAC 149  AALAYGLDKTDK-DEKVLVFDLGGGTFDVSILEL----GDGVFEVLSTAGDNKLGGDDFD 203
P17820 DNAK_BACSU 149  AALAYGLDKTDE-DQTILVYDLGGGTFDVSILEL----GDGVFEVRSTAGDNRLGGDDFD 203
B9IY81 DNAK_BACCQ 149 AALAYGLEKQDE-EQKILVYDLGGGTFDVSILEL----ADGTFEVISTAGDNRLGGDDFD 203
081152 DNAK_BACAN 149 AALAYGLEKQDE-EQKILVYDLGGGTFDVSILEL----ADGTFEVISTAGDNRLGGDDFD 203
Kk pky kR L iAkkkkkkkgkkg g s kK k kg gk kkk
P11142 HSP7C_HUMAN 235  NRMVNHFIAEFKRKHKKDISENKRAVRRLRTACERAKRTLSSSTQASIEIDSLYEG---- 290
POA6YS8 DNAK_ECOLI 234 SRLINYLVEEFKKDQGIDLRNDPLAMQRLKEAAEKAKIELSSAQQTDVNLPYITADATGP 293
AOAQY7LF19 A0AOY7LF19_HAEIF 233  NRVIDYIIDEFKKEQNIDLRNDAMALORVKEAAEKAKIELSSAQSTEVNLPYITADATGP 292
QO5HFIO DNAK_STAAC 204 QVIIDYLVAEFKKENGVDLSQDKMALQRLKDAAEKAKKDLSGVSQTQISLPFISAGENGP 263
P17820 DNAK_BACSU 204  QVIIDHLVSEFKKENGIDLSKDKMALORLKDAAEKAKKDLSGVSSTQISLPFITAGEAGP 263
B9IY81 DNAK_BACCQ 204  QVIIDHLVAEFKKENNIDLSQDKMALQRLKDAAEKAKKDLSGVTQTQISLPFISAGAAGP 263
081152 DNAK_BACAN 204 QVIIDHLVAEFKKENNIDLSQDKMALQRLKDAAEKAKKDLSGVTQTQISLPFISAGAAGP 263
o Sz Rkkg g kg g Kgpokgp K kgkh Kk, (g .5. .
P11142 HSP7C_HUMAN 291  IDFYTSITRARFEELNADLFRGTLDPVEKALRDAKLDKSQIHDIVLVGGSTRIPKIQKLL 350
POA6YS DNAK_ECOLI 294  KHMNIKVTRAKLESLVEDLVNRSIEPLKVALQDAGLSVSDIDDVILVGGQTRMPMVQKKV 353
AOAQY7LF19 AOAOY7LF19_HAEIF 293 KHLALNITRAKLEALVEDLVASSIESLKAVLKDADKGVSEIHDIILVGGQTRMPLVQQKV 352
Q5HFIO DNAK_STAAC 264  LHLEVNLTRSKFEELSDSLIRRTMEPTRQAMKDAGLTNSDIDEVILVGGSTRIPAVQEAV 323
P17820 DNAK_BACSU 264 LHLELTLTRAKFEELSSHLVERTMGPVRQALQDAGLSASEIDKVILVGGSTRIPAVQEAT 323
B9IY81 DNAK_BACCQ 264  LHLELTLTRAKFEELSANLVERTLEPTRRALKDAGLSASELDRVILVGGSTRIPAVQEAT 323
081152 DNAK_BACAN 264  LHLELTLTRAKFEELSAGLVERTLEPTRRALKDAGFAPSELDKVILVGGSTRIPAVQEAT 323
.t sthkkggek * *, HH . oS3k* *eg, sekkkk kkgk sy
P11142 HSP7C_HUMAN 351 QODFFNGKELNKSINPDEAVAYGAAVQAAILSGDKSENVQDLLLLDVTPLSLGIETAGGVM 410
POA6YS DNAK_ECOLI 354 AEFF-GKEPRKDVNPDEAVAIGAAVQGGVLTGD----VKDVLLLDVTPLSLGIETMGGVM 408
AOAQY7LF19 A0A0Y7LF19_HAEIF 353  AEFF-GKEARKDVNPDEAVAIGAAVQGGVLKGD----VKDVLLLDVTPLSLGIETMGGVM 407
QSHFIO DNAK_STAAC 324  KKEI-GKEPNKGVNPDEVVAMGAAIQGGVITGD----VKDVVLLDVTPLSLGIEILGGRM 378
P17820 DNAK_BACSU 324  KKET-GKEAHKGVNPDEVVALGAAIQGGVITGD----VKDVVLLDVTPLSLGIETMGGVF 378
BI9IY81 DNAK_BACCQ 324 KRET-GKEPYKGVNPDEVVALGAAVQGGVLTGD----VEGVLLLDVTPLSLGIETMGGVF 378
081152 DNAK_BACAN 324  KRET-GKEPYKGVNPDEVVALGAAVQGGVLTGD----VEGVLLLDVTPLSLGIETMGGVF 378
* ok ok Kk ekkkk kk kkkgk s k% kg, s skkkkhkkkkhkkkk * %
P11142 HSP7C_HUMAN 411  TVLIKRNTTIPTKQTQTFTTYSDNQPGVLIQVYEGERAMTKDNNLLGKFELTGIPPAPRG 470
POA6YS8 DNAK_ECOLI 409 TTLIAKNTTIPTKHSQVFSTAEDNQSAVTIHVLQGERKRAADNKSLGQFNLDGINPAPRG 468
AOAQOY7LF19 A0AOY7LF19_HAEIF 408 TTLIEKNTTIPTKKSQVFSTAEDNQSAVTIHVLQGERKRAADNKSLGQFNLEGINPAPRG 467
Q5HFI0 DNAK_STAAC 379  NTLIERNTTIPTSKSQIYSTAVDNQPSVDVHVLQGERPMAADNKTLGRFQLTDIPPAERG 438
P17820 DNAK_BACSU 379  TKLIDRNTTIPTSKSQVFSTAADNQTAVDIHVLQGERPMSADNKTLGRFQLTDIPPAPRG 438
B9IY81 DNAK_BACCQ 379  TKLIERNTTIPTSKSQVFSTAADNQPAVDIHVLQGERPMSADNKTLGRFQLTDIPPAPRG 438
081LS2 DNAK_BACAN 379 TKLIERNTTIPTSKSQVFSTAADNQPAVDIHVLQGERPMSADNKTLGRFQLTDLPPAPRG 438
kk skkkkkk sk 3ok *kk ok sk gkkk s kkg kkgkek 2 kk k%
P11142 HSP7C_HUMAN 471  VPQIEVTFDIDANGILNVSAVDKSTGKENKITITNDKGRLSKEDIERMVQEAEKYKAEDE 530
POA6YS8 DNAK_ECOLI 469 MPQIEVTFDIDADGILHVSAKDKNSGKEQKITIKASS-GLNEDEIQKMVRDAEANAEADR 527
AOAQOY7LF19 AOAOY7LF19_HAEIF 468 MPQIEVTFDIDANGVINVSAKDKNTGKEQQIRIQASS-GLSDEEIQQOMVRDAEANADADR 526
Q5HFI0 DNAK_STAAC 439  KPQIEVTFDIDKNGIVNVTAKDLGTNKEQRITIQSSS-SLSDEEIDRMVKDAEVNAEADK 497
P17820 DNAK_BACSU 439  VPQIEVSFDIDKNGIVNVRAKDLGTGKEQNITIKSSS-GLSDEEIERMVKEAEENADADA 497
B9IY81 DNAK_BACCQ 439  IPQIEVTFDIDANGIVNVRAKDLGTSKEQAITIQSSS-GLSDEEVDRMVKEAEANADADQ 497
081L.S2 DNAK_BACAN 439 IPQIEVTFDIDANGIVNVRAKDLGTSKEQAITIQSSS-GLSDEEVERMVQEAEANADADQ 497
khkkkkghkkk gskggek Kk *x 3 kkg * % . kL st ssskkhgskk *
P11142 HSP7C_HUMAN 531  KQRDKVSSKNSLESYAFNMKATVEDEKLQGKINDEDKQKILDKCNEIINWLDKNQTAEKE 590
POA6YS DNAK_ECOLI 528  KFEELVQTRNQGDHLLHSTRKQVEE--AGDKLPADDKTAIESALTALETALKG---EDKA 582
AOAQY7LF19 AOAOY7LF19_HAEIF 527 KFEEVVQARNQADGIAHATRKQIAE--AGDALSVADKEKIEAAVAELETAVKG---EDKA 581
Q5HFI0 DNAK_STAAC 498  KRREEVDLRNEADSLVFQVEKTLTD--LGENIGEEDKKSAEEKKDALKTALEG---QDIE 552
P17820 DNAK_BACSU 498  KKKEEIEVRNEADQLVFQTEKTLKD--LEGKVDEEQVKKANDAKDALKAAIEK---NEFE 552
B9IY81 DNAK_BACCQ 498  KRKEEVELRNEADQLVFQTDKVVKD--LEGKVDAAEVAKATEAKEALQAATEK---NELE 552
081152 DNAK_BACAN 498 KRKEEVELRNEADQLVFQTDKVVKD--LEGKVDAAEVAKATEAKEALQAATEK---NELE 552
* cx. s s s . :
P11142 HSP7C_HUMAN 591  EFEHQQKELEKVCNPIITKLYQSAGGMPGGMPGGFPGGGAPPSGGASS----GPTIEEVD 646
POA6YS DNAK_ECOLI 583  ATEAKMQELAQVSQKLMEIAQ--QQHAQQQT-A----GADASANNAKDDDVVDAEFEEVK 635
AOAQY7LF19 AOAOY7LF19_HAEIF 582 EIEAKIEAVIKASEPLMQVAQ--AKA--QQA-G----GEQPQQSSAKDDGVVDAEFEEVK 632
Q5HFIO DNAK_STAAC 553 DIKSKKEELEKVIQELSAKVYEQAAQQQQQAQG- ——-—-ANAGQNNDSTVEDAEFKEVK 605
P17820 DNAK_BACSU 553  EIKAKKDELQTIVQELSMKLYEEAAKAQQA-------QGGANAEGKADDNVVDAEYEEVN 605
B9IV81 DNAK_BACCQ 553  EIRAKKDALQEIVQQLTVKLYEQAQAAAGQAEG----AQGAQDAGAKKDNVVDAEFEEVK 608
081152 DNAK_BACAN 553 EIRAKKDALQEIVQQLTVKLYEQAQAAAGQAEG————AEGAQDAGAKKDNVVDAEFEEVK 608
. . k%
P11142 HSP7C_HUMAN 647 646
POA6YS DNAK_ECOLI 636 : . 638
AOAOY7LF19 AOAOY7LF19_HAEIF 633 residues for mutation 635
Q5HFI0 DNAK_STAAC 606  DDDKK- ; ; i hindi R 610
517820 DNAK BACSU 606 DDQNKK residues involved in binding JG-98 e11
BOIV81 DNAK_BACCQ 609 EDK--- residues in both categories 611
081152 DNAK_BACAN 609  EDK-—- 611

Supplemental Figure 1. Alignment of Hsp70 family members from humans (Hsc70, HSPA8) and multiple prokaryotes (DnaKs).
The conserved residues that contact JG-98 are highlighted. Also, the location of Y149/Y145 and other mutated sites are shown.
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Supplemental Figure 2. Y148W, but not A223W or D225W, partially mirrors the motions in the NBD that accompany the ADP-
bound or compound-bound states. Two replicates are shown and the position of loop 222 (see Fig 1) is highlighted.



(A) DnaK mutants are properly folded, (B) ATPase activity of
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Supplemental Figure 3. Controls for partial proteolysis and bacterial complementation experiments. (A)
Differential scanning fluorimetry results on DnaK and its mutants show that the proteins are properly folded
(Tm values ~ 58 °C). Results are the average of experiments performed in triplicate. (B) ATPase activity of
WT DnaK and Y145W DnaK was measured in the presence of Dnad and JG-48. The Trp mutant was relatively
resistant to the inhibitor, as expected. (C) Partial proteolysis experiments showing that JG-98 (10 uM) is able
to stabilize the ADP-like state, even if ATP (1 mM) is added. The quantification is the result of duplicate
experiments and is the ratio of band intensity from band 2:1. Band intensities were determined using Image J.
(D) Arabinose- mediated induction of DnaK and its mutants in the AdnaK E. coli strain, showing similar
expression levels.



(A) Workplan for MIC measurements (C) Confirmed actives (MIC values < 16 pug/mL)
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Supplemental Figure 4. Pilot screen of JG-98 analogs against a panel of bacteria. (A) Schematic of the method for determination
of anti-bacterial activity. In the pilot screen, 54 compounds were tested at a single concentration (16 ug/mL). If the compound
reduced growth by 3SD of the negative control (1% DMSO) for any of the 6 bacterial strains, then it was selected for MIC
determination (12 concentrations). Confirmed actives were defined as those with MIC values of 16 ug/mL or better. Compounds
that were not active in the initial screen were not retested for dose dependence (---). All pilot screen experiments performed at
37 °C. Compounds are described in Li et al. 2013 ACS Med. Chem. Lett. 4:1042.
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