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10. 20. 30. 40. 50. 60. 70. 80. 90. 100.
P76518/4hl6 -KGPFEGLLVIDMTHVLNGPFGTQLLCNMGARVIKVEPPGHGDDTRTFGP-YVD-----GQ--SLYYSFINHGKESVVLDLKNDHDKSIFINMLKQADVLAENFR 102
Q8G0K8/4ed9 QNTPLDGLKVVELARILAGPWVGQTLCDLGADVIKVESP-EGDDTRTWGPPFIDVEG-ERS--AAYFHACNRGKRSITADFRTEEGRELVRRLVAEADVVIENFK 102
O06644/1p5h -TKPLDGINVLDFTHVQAGPACTQMMGFLGANVIKIERRGSGDMTRGWLQ-DK----PNVD--SLYFTMFNCNKRSIELDMKTPEGKELLEQMIKKADVMVENFG 98
P69902/1pt7 -STPLQGIKVLDFTGVQSGPSCTQMLAWFGADVIKIERPGVGDVTRHQLR-DI----PDID--ALYFTMLNSNKRSIELNTKTAEGKEVMEKLIREADILVENFH 98
A9X6P7/3ubm --KPLDGIKVIDFGGVQSVPSAAQLLAWYGADVIKIERVGVGDITRNQLR-DI----PDAD--ALYFTMLNCNKRSVELNTKTPEGKAVFEKCIKWADILLENFR 104
P31572/1xk7 KFGPLAGLRVVFSGIEIAGPFAGQMFAEWGAEVIWIENVAWADTIRV-QP--------------NYPQLSRRNLHALSLNIFKDEGREAFLKLMETTDIFIEASK 97
O06543/1x74 -AGPLSGLRVVELAGIGPGPHAAMILGDLGADVVRIDRP----------------------ISR--D-AMLRNRRIVTADLKSDQGLELALKLIAKADVLIEGYR 80
O53867/2g04 -GGPLAGVKVIELGGIGPGPHAGMVLADLGADVVRVRRPGG--L-T-M-P----------SEDR--D-LLHRGKRIVDLDV-P---QA-MLELAAKADVLLDCFR 84
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110. 120. 130. 140. 150. 160. 170. 180. 190.
P76518/4hl6 PGTMEKLGFSWETLQEINPRLIYASSSGFGHTG-P--LKDAPAYDTIIQAMSGIMMETGYPD-------------APPVRVGTSLADLC-GGVYLFSGIVSALYG 190
Q8G0K8/4ed9 LGGLDKYGLDYESLKAINPQLIYCSITGFGHTG-P--YAERAGYDFMIQGMGGIMDLTGEPD-------------REPQKIGVAFADIF-TGLYSVIAIQSALIM 190
O06644/1p5h PGALDRMGFTWEYIQELNPRVILASVKGYA-EGHA--NEHLKVYENVAQCSGGAAATTGFWD-------------GPPTVSGAALGDSN-SGMHLMIGILAALEM 186
P69902/1pt7 PGAIDHMGFTWEHIQEINPRLIFGSIKGFD-ECSP--YVNVKAYENVAQAAGGAASTTGFWD-------------GPPLVSAAALGDSN-TGMHLLIGLLAALLH 186
A9X6P7/3ubm PGAMERMGFTWEYLQQLNPRLIYGTVKGFG-ENSP--WAGVSAYENVAQCAGGATSTTGYWNGAPLVDGQAPGNNNGPLVSAAALGDSN-TGNHLLIGVLAALFG 205
P31572/1xk7 GPAFARRGITDEVLWQHNPKLVIAHLSGFGQYG-TEEYTNLPAYNTIAQAFSGYLIQNGDV--------------DQPMPAFPYTADYF-SGLTATTAALAALHK 186
O06543/1x74 PGVTERLGLGPEECAKVNDRLIYARMTGWGQTG-P--RSQQAGHDINYISLNGILHAIGRGD-------------ERPVPPLNLVGDFGGGSMFLLVGILAALWE 169
O53867/2g04 PGTCERLGIGPDDCASVNPRLIFARITGWGQDG-P--LASTAGHDINYLSQTGALAAFGYAD-------------RPPMPPLNLVADFGGGSMLVLLGIVVALYE 173N
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200. 210. 220. 230. 240.
P76518/4hl6 REKSQRGAHVDIAMFDATLSFLEHGLMAY-I--A-TG-----------------------------KSPQRL----g--nrhp--ymapfdvfntqd------kp 248
Q8G0K8/4ed9 RARTGKGQHIDMALFDCMSGVLANQAMNYLAS----G-----------------------------KSPKRM----G--NAHPN--IAPYQTLSVSD------GY 248
O06644/1p5h RHKTGRGQKVAVAMQDAVLNLVRIKLRDQ-Q--R-LERTGILAEYPQAQPNFAFDRDGNPLSFDNITSVPRG----G--NAGG-GGQP-GWMLKCKGWETDADSY 279
P69902/1pt7 REKTGRGQRVTMSMQDAVLNLCRVKLRDQ-Q--R-LDKLGYLEEYPQYPN----------GTF--GDAVPRG----G--NAGG-GGQP-GWILKCKGWETDPNAY 267
A9X6P7/3ubm RERTGKGQKISVSMQDAVLNLCRVKLRDQ-Q--R-LERVGYLEEYPQYPN----------GKF--GDTVPRG----G--NAGG-GGQP-GWILKCKGWETDDNAY 286
P31572/1xk7 VRETGKGESIDIAMYEVMLRMGQYFMMDYFNG-G-E-------------------------------MCPRM----SKGKDPY---YAGCGLYKCAD------GY 245
O06543/1x74 RQSSGKGQVVDAAMVDGSSVLIQMMWAMR-A-TGMW-----T--------------------------DTRGANMLD--GGA-----PYYDTYECADG-----RY 229
O53867/2g04 RERSGVGQVVDAAMVDGVSVLAQMMWTMK-G-IGSL-----R--------------------------DQRESFLLD--GGA-----PFYRCYETSDG-----KY 233
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250. 260. 270. 280. 290. 300. 310. 320.
P76518/4hl6 iti-ccgndk--lfsa-lcqa--le----l--te-l-vndp-r-fs--s-nilr--v--q-nqailkqyiertlktqaa-ev-wlari--hevgvpvaplLSVAE 325
Q8G0K8/4ed9 FII-AC-----GNDGQ-F-GK-LSTLLGIGELAKDER------FAT--N---SAR-V--A-NRAALTALLEERTK-QWKRDD-LLAEL--AKIGVPAGPINTVAD 325
O06644/1p5h VYF-TIAAN---MWPQ-ICDM--ID----K--PE-W-KDDP-A-YN--T-FEGR--V--D-KLMDIFSFIETKFA-DKDKFE-VTEWA--AQYGIPCGPVMSMKE 355
P69902/1pt7 IYF-TIQEQ---NWEN-TCKA--IG----K--PE-W-ITDP-A-YS--T-AHAR--Q--P-HIFDIFAEIEKYTV-TIDKHE-AVAYL--TQFDIPCAPVLSMKE 343
A9X6P7/3ubm IYC-TVQEQ---DWGP-TCEA--IG----K--PE-W-ATDP-K-YN--T-AKAR--E--T-HMFEIFAAIEKAIA-DKTKYE-AVAHL--AKYRVPCSPVLSMKE 362
P31572/1xk7 IVM-ELVGIT--QIEE-CFK---DI----G-L-AHL--LGTPE-IPEGTQL--I-HRIECPYGPLVEEKLDAWLATHTI--AEVKERF--AELNIACAKVLTVPE 327
O06543/1x74 VAVGAIEPQ-FYA--AML--AGLGL----D--AA-E-------LP---P-QN-D--R--A-RWPELRALLTEAFASH-DRDH-WGAVFANS--DACVTPVLAFGE 301
O53867/2g04 MAVGAIEPQ-FFA--ALL--SGLGL----S--AA-D-------VP---T-QL-D--V--A-GYPQMYDIFAERFASR-TRDE-WTRVFAGT--DACVTPVLAWSE 305
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330. 340. 350. 360. 370. 380.
P76518/4hl6 AIK-LPQTQARNMLIEA-G-----G-IMMPGNPIKISGCADPHVM-PGAA-TLDQHGE-QIRQE---F-SS------------------- 381
Q8G0K8/4ed9 VF-ADPQFKARGMKIDPQ------G-VPGLRTPIRFSDADLK--LDSRSP-KLNEHGA-AIRAE---LD--------------------- 379
O06644/1p5h LAH-DPSLQKVGTVVEVVDEI-RGN-HLTVGAPFKFSGFQPE--I-TRAP-LLGEHTD-EVLKE---LGL-DDAKIKELHAKQVV----- 428
P69902/1pt7 ISL-DPSLRQSGSVVEVEQPL-RGK-YLTVGCPMKFSAFTPD--I-KAAP-LLGEHTA-AVLQE---LGY-SDDEIAAMKQNHAI----- 416
A9X6P7/3ubm IAE-APDLRESGTIVEVQQPK-RGT-FLTIN-PIKFSGFTPE--I-KAAP-LLGQHTD-EVLAE---LGY-SAEEIKSLRDKKITC---A 436
P31572/1xk7 L-ESNPQYVARESITQWQTMDG-RT-CKGPNIMPKFKNNPGQ--IWRGMP-SHGMDTA-AILKN---IGY-SENDIQELVSKGLAKVED- 405
O06543/1x74 V-HNEPHIIERNTFYEA-------NGGWQPMPAPRFSRTASSQ-P-RPPA-A--TIDIEAVL-TDWDG---------------------- 355
O53867/2g04 A-ANNDHLKARSTVITAH------G-VQQAAPAPRFSRTPAGP-V-RPPPAA--ATPIDEI---NW------------------------ 356

Figure S6. Structure-based sequence alignment of eight class III CoA-transferase superfam-
ily members. This alignment corresponds to the structure superposition in Figure 2B. Secondary
structure elements, except 310 helices, are shown for H6YfdE (PDB entry 4hl6). The active site
Asp is indicated by a red triangle. The locations of the ACOCT GNxH loop (PDB entry 4hl6) and
FCOCT Gly-rich loop (PDB entries 1p5h, 1pt7, and 3ubm) are underlined in blue. In the YfdE
sequence, large domain residues are upper-case and small domain residues are lower-case. The
percent identity/similarity for each pair of sequences is given in Table S2.


