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SUPPLEMENTARY MATERIAL FIG. 1 
 
R. trifolii matB ------------------------------------------Msnhlfdamraaapgnap 18 
B. japonicum matB ----------------------------------Mnraananlfsrlfdgl--ddpkrla 24 
S. coelicolor matB -------------------------------------------Msslfpal-spaptgap 16 
H. sapiens ACSF3 mp-phvvltfrrlgcalascrlaparhrgsgllhtapvarsdrsapvftra-lafgdria 58 
B. taurus ACSF3 mplpyvgmalrrlawavascrlapwtrgasgplhsapaarsdcsapvfira-pafgdrla 59 
H. sapiens ACSM2 mhwlrkvqglctlwgtqmssrtlyinsrql----vslqwghqevpakfnfa-sdvldhwa 55 
M. musculus ACSM2 mhhlwkiprlftlwgneiscrtfhmnikkl----ipiqwghqeapakfnfa-sdvidhwa 55 
 
R. trifolii matB firid---ntrt----------------wtyddafalsgriasamdal-----girpgdr 54 
B. japonicum matB iethd---gari-----------------sygdliaragqmanvlvar-----gvkpgdr 59 
S. coelicolor matB adrpalrfgers----------------ltyaelaaaagatagrigga-----g-----r 50 
H. sapiens ACSF3 lvdqh---grh------------------tyrelysrslrlsqeicrlcgcvggdlreer 97 
B. taurus ACSF3 lidqh---grh------------------tykdlylrslrlsreicqlracadgdlreer 98 
H. sapiens ACSM2 dmeka---gkrlpspalwwvngkgkelmwnfrelsensqqaanilsga--c--glqrgdr 108 
M. musculus ACSM2 sveka---gkrssgpalwwmngsgkeikwsfrelseaskqtanvlsga--c--glhrgdr 108 
 
R. trifolii matB vavqveksaealilylaclrsgavylplntaytlaeldyfigdaeprlvvvassaragve 114 
B. japonicum matB vavqveksvanivlylatvragavylplntaytlneldyfigdaepslvvcdpskaegla 119 
S. coelicolor matB vavwatpametgvavvaallagvaavplnpksgdkelahilsdsapslvlappdael--- 107 
H. sapiens ACSF3 vsflcandasyvvaqwaswmsggvavplyrkhpaaqleyvicdsqssvvlvsqeylells 157 
B. taurus ACSF3 vsllcsndvsfvvaqwaawmsggvavplyrkhpraqleyfiqdsrssvvlagpehvells 158 
H. sapiens ACSM2 vavmlprvpewwlvilgciraglifmpgtiqmkstdilyrlqmskakaivagdeviqevd 168 
M. musculus ACSM2 vavvlpripewwlmilgcmrtglvfmpgtiqmrssdilyrlqaskaraivagdevaqevd 168 
 
R. trifolii matB tiak-----prgaivetldaagsgsl--ldlardepadfvdasrsaddlaailytsgttg 167 
B. japonicum matB piaa-----kvkagvetlgpdgkgsl--teaadkassafttvprenddlaailytsgttg 172 
S. coelicolor matB -------------------ppalgalervdvdvrargavpedgaddgdpalvvytsgttg 148 
H. sapiens ACSF3 pvvr-----klgvpllpltpaiytga----veepaevpvpeqgwrnkg-amiiytsgttg 207 
B. taurus ACSF3 pvaq-----klgvpllplpptvyhgv----aedpeeglvlernwrdrg-amiiytsgttg 208 
H. sapiens ACSM2 tvasecpslrikllvsekscdgwlnf--kkllneastthhcvetgsqeasaiyftsgtsg 226 
M. musculus ACSM2 avapdcsflkikllvsensregwlnf--kallkeastihqcvetesresaaiyftsgtsg 226 
 
R. trifolii matB rskgamlthgnllsnaltlrdfwr-vtagdrlihalpifhthglfvatnvtllagasmf- 225 
B. japonicum matB rskgamlthdnlasnslslvgywr-ftdkdvlihalpiyhthglfvatnvtlfsrasmi- 230 
S. coelicolor matB ppkgaviprralattldaladawq-wtgedvlvqglplfhvhglvlgilgplrrggsvr- 206 
H. sapiens ACSF3 rpkgvlsthqniravvtglvhkwa-wtkddvilhvlplhhvhgvvnallcplwvgatcv- 265 
B. taurus ACSF3 rpkgvlsthdniravvtglvhkwa-wtkddvilhvlplhhvhgvvnkllcplwvgatcv- 266 
H. sapiens ACSM2 lpkmaehsysslglkakmdag-wtglqasdimwtisdtgwilnilgslleswtlgactfv 285 
M. musculus ACSM2 ppkmaehshcslgikakmdaaswtglstsdiiwtisdtawimnilgaflepwvlgacifv 286 
 
 
R. trifolii matB -llskfdpe-eilslm-----pqatmlmgvptfyvrllq------sprldkqavan---- 268 
B. japonicum matB -flpkldpd-liiklm-----aratvlmgvptfytrllq------naalsrettrh---- 273 
S. coelicolor matB -hlgrfstegaareln-----dgatmlfgvptmyhriae------tlpadpelaka---- 250 
H. sapiens ACSF3 -mmpefspq-qvwekflssetprinvfmavptiytklmeyydrhftqphaqdflravcee 323 
B. taurus ACSF3 -mlpefsaq-lvwekflsseapqinvfmavptiysklmdyydkhftqphvqdfvravcee 324 
H. sapiens ACSM2 hllpkfdpl-vilktl---ssypiksmmgapivyrmllq------qdlssykfphl---- 331 
M. musculus ACSM2 hllpkfdsq-tvlkvl---ssypintlvgapiiyrmllq------qdlssykfphl---- 332 
 
R. trifolii matB -i---rlfisgsapllaethtefqartghaileRygmtetnmntsnpyegk-riagtvgf 323 
B. japonicum matB -m---rlfisgsapllaethrewsartghavleRygmtetnmntsnpydge-rvpgavgf 328 
S. coelicolor matB -lagarllvsgsaalpvhdheriaaatgrrvieRygmtetlmntsvradge-pragtvgv 308 
H. sapiens ACSF3 ki---rlmvsgsaalplpvlekwknitghtlleRygmteigmalsgplttamrlpgsvgt 380 
B. taurus ACSF3 ki---rlmvsgsaalplpvlekwkgitghtlleRygmteigmalsnpltaa-rlpgsvgt 380 
H. sapiens ACSM2 -----qnclaggesllpetlenwraqtgldirefygqtetgltcmvsktmk-ikpgymgt 385 
M. musculus ACSM2 -----hscfsggetllpetlenwkaktgleireiygqtetglicrvsrtmk-vkpgylgt 386 
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R. trifolii matB plpdvtvrvtdpatg--lalpp-------------------eqtgmieik-gp----nvf 357 
B. japonicum matB plpgvslrvtdpetg--kelpr-------------------eeigmievk-gp----nvf 362 
S. coelicolor matB plpgvelrlveedgtpiaaldg-------------------esvgeiqvr-gp----nlf 344 
H. sapiens ACSF3 plpgvqvrivsenpq--reacsytihaegdergtkvtpgfeekegellvr-gp----svf 433 
B. taurus ACSF3 plpgvevrivsenpq--kdsspylihaegseentkvtpgfeekegellvr-gp----svf 433 
H. sapiens ACSM2 aascydvqviddkgn---vlpp-------------------gtegdigirvkpirpigif 423 
M. musculus ACSM2 afahydvqvideqgn---vlpp-------------------gkegdiairvkpiwpigmf 424 
 
R. trifolii matB kgywrmpektaaeftadgffisgdlgkidrdgyvhivgr-gkdlvisggyniypkevege 416 
B. japonicum matB kgywrmpektkaefrpdgffitgdlgkidgkgyvhilgr-gkdlvisggfnvypkeiese 421 
S. coelicolor matB teylnrpdataaaftedgffrtgdmavrdpdgyvrivgrkatdliksggykigageiena 404 
H. sapiens ACSF3 reywnkpeetksaftldgwfktgdtvvfk-dgqywirgrtsvdiiktggykvsalevewh 492 
B. taurus ACSF3 reywdkpeetkaaftsdgwfktgdtvvfk-dgcywirgrtsvdiiksggykvsaleverl 492 
H. sapiens ACSM2 sgyvenpdktaanirgd-fwllgdrgikdedgyfqfmgr-addiinssgyrigpsevena 481 
M. musculus ACSM2 sgyvdnpkktqdnirgd-fwlmgdrgikdpegyfhfigr-sddiinssgyrigpsevena 482 
 
R. trifolii matB idqiegvvesavigvphpdfgegvta-vvvrkp-----gaaldekaivsalqdrlarykq 470 
B. japonicum matB idampgvvesavigvphadfgegvta-vlvcnk-----gaevseasvlkaldgrlakfkm 475 
S. coelicolor matB llehpevreaavtgepdpdlgerivawivpadp-----aappalgtladhvaarlaphkr 459 
H. sapiens ACSF3 llahpsitdvavigvpdmtwgqrvta-vvtlre-----ghslshrelkewarnvlapyav 546 
B. taurus ACSF3 llahpsitdvavigvpdmtwgqrvta-vvtlqe-----ghslshrelkewargvlapyav 546 
H. sapiens ACSM2 lmkhpavvetavisspdpvrgevvka-fvilasqflshdpeqltkelqqhvksvtapyky 540 
M. musculus ACSM2 lmehpavsetavisspdpsrgevvka-fvvlapeflshdrdqltkvlqehvksvtapyky 541 
 
R. trifolii matB pkriifaedlprntmgkvqknilrqqyadlytrt 504 
B. japonicum matB pkrvfvvdelprntmgkvqknvlrdtykdiyakk 509 
S. coelicolor matB prvvryldavprndmgkimkralnrd 485 
H. sapiens ACSF3 pselvlveeiprnqmgkidkkalirh---fhps 576 
B. taurus ACSF3 pselllveeiprnqmgkvnkrdlvrq---lyphekgapeagsq 586 
H. sapiens ACSM2 prkiefvlnlpktvtgkiqrtklrdk---ewkms---gkaraq 577 
M. musculus ACSM2 prkvefvldlpktvtgkieraklrak---ewkts---gra 575 
 
 
Supplementary FIG. 1. Multiple sequence alignments of prokaryotic malonyl-CoA synthetases (matB) and 
mammalian acyl-CoA synthetases. Alignments were performed using KALIGN at EMBL-EBI with the default 
parameters.  Acidic residues are colored blue, basic residues magenta, hydrophobic residues red, others green. The 
mammalian proteins all have predominantly basic aminoterminal extensions typical of mitochondrial targeting 
sequences. Both ACSF3 and ACSM2 mammalian proteins exhibit approximately 60% sequence similarity with 
prokaryotic malonyl-CoA synthetases (matB). However, only ACSF3 proteins have the positionally conserved 
motif eRygmte motif found in the prokaryotic matB proteins. Since this study was completed, a crystal structure 
was solved for the S. coelicolor matB that showed the Arg283, within this motif plays a key role in substrate 
recognition by forming a salt bridge with the 3-carboxylate of malonate (1). Significantly, a second residue 
involved in malonate binding, Ser261, is also universally conserved in matB and ACSF3 proteins (shaded yellow), 
but not in the ACSM2 proteins. 
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