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Ramachandran Plot (glycines excluded)
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Figure S2 Substrate Saturation Curves
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Figure S3

'H NMR spectrum of the ketoisomerase product from FdtD following transamination to generate a stable 3-amino sugar.
As the sugar was purified via HPLC and lyophilized to dryness, minor breakdown products of the nucleotide-linked sugar,
or minor contaminants acquired during HPLC assays, were present in the NMR spectrum. These are noted in the small,

unlabeled peaks on the spectrum.



Figure S4

Shown in stereo is an overlay of all twelve subunits in the asymmetric unit.



Figure S5

Amino Acid Sequence Alignments of the Class A Bifunctional Enzymes (colored in red are the cupin domains)

AFC34907

WP 005327799
WP 005289027
WP 009512147

AFC34907

WP 005327799
WP 005289027
WP 009512147

AFC34907

WP 005327799
WP 005289027
WP 009512147

AFC34907

WP 005327799
WP 005289027
WP 009512147

AFC34907

WP 005327799
WP 005289027
WP 009512147

T

77
76
77
77

157
156
157
157

237
236
237
237

MSLINLINFPILGDDRGSLIAIESNKTIPFEIKRVYYIFDTKKDIARGFHAHKNLSQILFCVKGSCRIVLDDGFRR
MSLIKLIDLPSLGDQRGGLVAIESNQSIPFEIKRLYYIFNTT-NQSRGFHAHIDLKQVAVCVKGSCRFILDNGHTR
MSLKKLIDLPDLGDQRGGLVAIEANQHIPFEIKRIYYIFSASKDKPRGFHAHKDLKQLAICLHGQCRFILDDGYSK
MSLKKLIDLPDLGDQRGGLVAIEANQHIPFDIKRIYYIFSASKNKPRGFHAHKDLKQLAICLHGQCRFILDDGYSK

ECVTLSEPNKGILVENLVWREMHDFSDDCVLVVLASQHYDESDYIRHYDDFLNEIHRPFMHHLSDVKCONIGKNTRVWQY
EEVTLNSPTQGLYIDALTWREMHDFSEDCVLLVLASQHYDESDYIRDYQEFLKEVHKPFIHPLADVKSQKIGQOKTKIWQF
EEVLLNSPTQGLIIESMTWREMHDFSEDCVLLVLASEHYDESDYIRSYDEFISVVNRPFIHPLSDVHSPHIGONTRVWQY
EEVLLNSPTQGLIIESMTWREMHDFSEDCVLLVLASEHYDESDYIRSYDEFISVVNRPFIHPLSDVHSPHIGONTRVWQY

VVIFEHAQIGENCNICSHCLIENDVIIGNNVTIKSGVFLWDGIYVGDNVFIGPNATFTNDRVPRSKQYPDKFMKTVIKEG
SVVLONAMIGENCNICAHTLIENDVIIGNNVTIKSGVYVWDGITLEDNVFIGPCVAFTNDKKPRSKQYPEKFPQTIVEMG
SVILKNAVIGAGCNICAHTLIENDVHIGDNVTVKSGVYLWDGITLEDNVFIGPSVAFTNDKKPRSKQYPDSFAKTVVEQG
SVILKNAVIGAGCNICAHTLIENDVHIGDNVTVKSGVYLWDGITLEDNVFIGPSVAFTNDKKPRSKQYPDSFAKTVVEQG

ASIGANATILPGITIGKNAMIGAGAVVTKDVLDNEIVIGNPARVKG---- 282
ASIGANATILPGIRIGONALIGAGAVVTKDVPANAIVVGNPAIIKGYV-- 283
ASIGANATILPGIRIGKNALIGAGAVVTKDVPENAIMVGNPAIIKGYIeq 286
ASIGANATILPGIRIGKNALIGAGAVVTKDVPENAIMVGNPAIIKGYIeq 286

Pasteurella multocida
Acinetobacter sp. CIP 102143
Acinetobacter sp. NIPH 3623
Acinetobacter baumannii

76
75
76
76

156
155
156
156

236
235
236
236



YP

Amino Acid Sequence Alignments of the Class B Bifunctional Enzymes (colored in red are the cupin domains)
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MPQ--pVHVHALADVQTASIGAGTHIWQFVVALPGARIGNDCNICSHCFIENDVVIGDRVTIKNGVQLWDGLRVGDDVFTI
MLN--eVQIHPTAEVLTENIGSGTTIWQMVVVLKGAVIGKNVNICAQCFIEDDVVIGDRVTVKSGVYLWDGVRLGDDVFEFV
MKY----FVHDKALVESSKIGNNTRVWAFAHILPGATVGSECNICDNVFIENDVVLGERVTVKCGVQLWDGVVLEDDVFV
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S-DQODGA----APQPSRPGA-SA-TRVTGVNLHRLLRVADIRGSLTVGEFERTIPFNAKRYFMVFDVPSIETRGEHAHR

PVNANSET----RAEQKAPGVTA--TSVKNVTLHTMNEVADIRGSLSAGEFERSVPFKTERYFLVYDVPTAETRGEHAHR
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PAAASVPQ-kspSQMPEEF-—--—-—— KSLTGTTLHRMPIITDMRGSLSSGELAKMLPFIPKRYFLVFDVPNKEVRGEHSHK
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SSPOQAIDAS—=——==——=———-— ASLGaELIGGCOMLELPTITDMRGKLTIAQWDQHLPYSPERTFFVHHVPSEKIRGEHAHR
EPTAARGPVg—-——=——— DPGAAEG-=—-——=——— ITRLRTVSDIRGALLPIDLPGDLPFTPOQRVFFVHGVPSKEVRGEHAHR

SAQQVLAWrg--QAEVQETGAVVR-LDVGDVTLHRLSLVHDPRGDLVFGEFARDIPFAVKRYFMVFNVPSEKVRGEHAHR

ECKQFLICVSGNCSVLVDDGENREEYVLDSIDKGIYLPPMTWGVQYKYSKDAVLLVFASHYYDSDDYIRDYSTFKQMRON
VCHQFLICVRGCCAVVADDGTHRQEFLLDRPDVGIHLPPMVWGIQYKYSADAVLLVYASHYYDNADYIRNYSEFRQLVGA
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Figure S6

Electron density corresponding to a thymine molecule at low occupancy. The
omit map, contoured at 2o, was calculated at 2.2 A resolution with coefficients of
the form F,- F;, where F, was the native structure factor amplitude and F; was
the calculated structure factor amplitude (the ligand was not included in the X-ray
coordinate file so it did not contribute to the phasing).



