EC Swiss-Prot  Aligned positions corresponding to Functionally Discriminating Residues (FDRs)

o  humbers IDs 113 124 218 238 240 302
g E _l .1.1.28 LDHD ECOLT PEAVAEHAIGM MMTL IHRA PLTP HLLN GVMI SRGA VLFTGEQAFLT
g g 1.1.1.28 LDHD LACDE PNATAEHAAIQ AARILRQAKAM PDVP HMIN DVVI SRGP VLVTPHTAFYT
‘_:“ % 1.1.1.28 LDHD LACHE PNATAEHAATIQ AARVLRODKRM PDVP HMIN GVVI SRGR VLVTPHTAFYT
.‘% 8 1.1.1.28 LDHD LACPE PNATAELSVTQ LMOLLROTPME PALK HMLN GAYILNFARGT VLITPHTAFYT
§ § 1.1.1.28 LDHD LEUMC PNATAEHSMLQ LSRLLRRTKAL PGVP HLIN GVVI ARGN VMITPHTAFYT
% § _l .1.1.28 LDHD PEDAC PRATAELSVTQ LLALLRKIPEF PALK HMLD GTFILNEFARGT VMITPEAAFYT
I

_l. 1.1.95 SERA METTH SITV SIGL MLALARKIAIA TAFI ARGG VVLTPEIGAST
K 3.3.1.1 SAHHisYNY:'B -RAMENDGVLT FPAMNVNDHEY GAIVCNSGH-- -——-GH}-----
%“g 1.1.1.28 LDHD ECOLT PEAVAEHATIGM MMTLNRRIHRA GVMI SRGA VLFTGHRAFLT
E g 1.20.1.1 PTXD_PSEST TVPTAELAIGL AVGLGRHLRAA GALL a TLFTPHIGSAV
g % 1.2.1.2 FDH EMENI VVSVAEHVVMT ILLLVRNEVPA GSWL ARGA  -—-—-—-- HPWGGG
:.é 8 1.2.1.2 FDH_PICAN SNSVAEHVVMT MLVLVRNFVPA GAWL ARGA AM-TEHY - —--
\g § 1.1.1.29 DHGY METEX FNTVPEHVVGL MFALRRATIVPY SAILINTARGG —--VTBHVAWAS
§ § 1.1.1.215 TKRA BACSU DDTVADLAFSL ILSSARRVAEL SATIFVNISRGK VTLLPHIGSAT
:q:, non-enz. CTBP_XENLA VEETADSTMCH ILNLYRRTTWL GAFLVINTARGG LICTHHAAWYS

Figure S1. Example of Functionally Discriminating Residues (FDRs). Aligned positions (numbered boxes
outlined in red) corresponding to FDRs in the Homofunctional Multiple Sequence Alignment (MSA) and
Heterofunctional MSA for an enzyme family whose seed EC number is 1.1.1.28 (D-lactate dehydrogenase). The
six FDRs are selected for their ability to discriminate between Homofunctional (i.e., D-lactate dehydrogenases)
and Heterofunctional family members (i.e., evolutionary related proteins with any other function). We assign EC
number 1.1.1.28 to any sequence recognized as member of the family by a Hidden Markov Model and showing
conservation of the six FDRs: E113, R124, N218, N238, R240 (which corresponds to an active site residue in D-
lactate dehydrogenases, e.g. active site residue R234 in LDHD_ECOLI)and H302.



