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Supplementary Fig. 1 | Example of growth phase dependent transcription of FN1438-FN1441 operon
Normalized read distribution for the FN1438-FN1441 operon including the fruK gene likely involved in fructose
uptake.
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ATATATATTGACTTTCAAAATAT-ATAGTGTATAATAATAGTATAAAATAAAGTAGCTAAAAGATTGGGGTGAAAATTATGGATGCTTATAAAAACTATAATAGAGAAGAATTTAATAGAATTTTAAATGGAAAAATAACAAGAAAATTA
ATATATATTGACTTTCAAAATAT-ATAGTGTATAATATTAGTATAAAATAAAGTAGCTAAAAGATTGGGGTGAAAATTATGGATGCTTATAGAAACTATAACAGAGAGGAA AATAGAAT AAATGGAAAAATAACAAGAAAATTG
ATATATATTGACTTTCAAAATAT-ATAGTGTATAATAATAGTATAAAATAAGGTAGCTAAAAGATTGGGGTGAAAATTATGGATGCTTATA---ACTATAATAGAGAAGAATTTAATAGAATTTTAAATGGAAAAATAACAAGAAAATTA
ATATATCTTGAC CAAAATATTATAGTATATAATAAGAATATAAA-TAGAGTAGCTTAAAGATAGAGGTGAAAATTATGGATGCTTATAGAAACTATAATAGAGAAGAATTTAATAGAATTTTAAATGGAAAAATAACAAGAAAATTA
ATATATATTGAC CAAAATATTATAGTATATAATAATAGTGTAAA-TAAAGTAGCTAGAAGATAGGGGTGAAAATTATGGATGCTTATAGAAACTATAATAGAGAAGAATTTAATAGAATTTTAAATGGAAAAATAGCAAGAAAATTG
TTATACCTTGAC CAAAATA ACTATATAATA---GACTTAGATATAGTAGCTTAGAAATAGAGGTGAAAAATATGGAAACTTATAGAAACTATAATAGAGAGGATTTCAATAAAATTC ‘CAGCTAAAATTACAAGAAAATTA
aTATAtaTTGAC CAAAATAT . aTAgTaTATAATAatagtaTaAaaTAAaGTAGCTaaaAgATaGYGGTGAAAALTATGGALgCTTATAGAaACTATAATAGAGAAGAATTLAATAGAATTtTaaatGgaAAAATaaCAAGAAAATTA

>

ATAATCACAGCTACTATATTGGCTGGATTAGGAATATTGAATAAAACACTTTAAAA TTTTTAAATTAAACAATAGCAAAAAGGAACTATCTAATAGTTCCTTT---=-ATTTTTTACTTTTTTCTATATTTGCCAAA
ATAATCACAGCTACTATATTGGCTGGATTAGGAGTATTAAACAAAACATTTTAAAT-TTAAAAATTAAATAATAACAAAAAAGGAACTATTAAATAGTTCCTTT-—-—-ATTTTTT------— TCTATATTTGCCAAA
ATAATCACAGCTACTATATTGGCTGGATTAGGAGTACTGAATAGAACATTTTAATT-TTATAAATCAATAAT-----—, AAAAGGAACTATTAAATAGTTCCTTTTTTCTATTTTTTACTTTTTTCTATATTTGCCAAA
ATAATTACAGCTACTATATTAGCTGGATTGGGAATAT TGAATAAAACACT TTAAAAGTCT--AAATTAATAACAAGTAAAAAGGAACTATTAAATAGTTCCTTT---=--ATTTTTTGCTTTTT-CTATATTTGCTAAA
ATAATTACAGCTACTATATTGGCTGGATTAGGAATATTAAACAAAACACTTTAAGAGTTTTTAATTAATAATTAAGTAAAAAGGAACTATCAAATAGTTCCTTT-----ATTTTTTATTTTTTTCTATATTTGCCAAA
CTTAGAACAGCTACTGTACTTGCTGCTTTAGGTATATTAAACAAAACATTTTAAATTATAAAAAAATAATGGTGT T----~-~~ GAGAGTTTTCAACACCATTTTATTTTATTATTTAGTTTTTCCTATATTTGCCAAA
aTaAtcACAGCTACTaTAtTYGCTGgaTTaGGaaTAtTaAACAaAACACTTTAAaa. ttataAAataAaaaataag.aaaaagGAactaTtaaAtagttccTTT. ..., ATTETTTacttttttCTATATTTGCCAAA
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TCTTTATAAAA TATTTGACA G ATAGTATGTTACATTAATAAAAATAAATTTTA--AGGAGGATTAAAATGTTTCTTAGTAAAACAAGGATAAGGAAAAATAT TACTATAAAATTGAATAACTTATCTAATTGTATGC
A TTTTATA TATTTGACA AT ACAGTATGTTATATTAGTAAAAATAAATTTTA--AGGAGGGTCAAAATGTTTCTTAGTAAAGCAAGGATAAGGAAAAATAT TACTATAAAATTGAATAACTTGTCTAATTGTATGC
ATATTCTAAAA ATTTGACA A ATACTATGCTATATTGATTAAAATAAATTTGA--GGAGG-TTTAAAATGTTTCTTAGTAAGGCAAGGATAAGGAAAAATATATTTACAATAAAACTGAATAACTTATCTTATTGTATGC
ATACTTTAAAA ATTTGAC A ATAATATGCTATATTAGCTAAAATAAATTTTA--GGAGGGTTCATAATGTTT AGCAAAACAAGGATAAGGAAAAATAT TACTATAAAATTGAATAACTTATCTAATTGTATGC
AAATAATAAAAAAATATTTGAC CACTTCTCACTGTGATATTATAATGAAAATAA TAAAAGGGAGGTATAAGATGTCT AGTAAATCAAGGATAAGGAAA ATTAGTTTTAAAAAATTGAATAACTTATCTAATTGTATGC
atatt.TaAaAtttTATTTGACaTTtatTTtatA.TaTG. TAtatTaat.AAAATAAATTTtA. .gGgaGgtttAaaATGTtTCTTAGtAAA . CAAGGATAAGGAAAAaTATtttTaCtAtAAAATTGAATAACTTATCTaATTGTATGC

>

>
TAAGGACTGTTTATGCCTTTGTTTTTTAGTATATTTAGT----— A-—--- TAACTATTTTTTAATATTTTAATAA.
TAAGGACTGTTTATGCCTTTATTTTTTAGTATAACTATTTTTTGA TATTAATTTTTTAATATTTTAATAA.
TAAGGGCTAATTATACCTTTATTTTTTAGTATAATCATTTTTTGA-— TA— ~TTAAATATTTAGTAA
TAAGGGCTGTTTATACCTTTATTTTTTAGTATATCTATTTTTTGA--—--TA-—-——--— TTAATATTTCAATAA

TAAAGTAAGTTAACAATCAGTGTAGCATTCAATGTTATACTGATTTTTTTATTTTATAAATT
TAAAGTTGGTTAACAATCAGTGTAGCATTCAATGTTATACTGATTTTTTTATTTTATAAATT
TAAAGTAAATTAATAATCAGTGTAGCATTCAATGTTATACTGATTTTTTATTT-ATAAAATT

AAAATAAGTTAGCAATCAGTATAGCATTCAATGTTATACTGATTTTTTATTTTATAAAATT

TAGGGACTAATTATGCCTTGATTT AGTATAAC AT AATACTTGTAACTA TAGTAGTTATTTAACTATCTATTTTGTTATATAAAAATATTAATCAG AGCATTCAATGTTGAACTGATTTT ATTTAAAAA
TAaAGGaCTgtTTATQCCTTtaTTT AGTATAactattttttgA..... Ta. JtottTTAatatTTtaaTAA. ..o e et TAaAgtaagtTAacAATCAGTYTAGCATTCAATGTTAtACTGATTTTTTtaTTtaaaAAaTT
EN1186 .

>
TTAGGAGGTAAATATGAAGAGTAGAAAAGAAATTTTATCAGGACTTTTTGATAAATATAGGAA
T-AGGAGGTAAATATGGAGAGTAAAAAAGAAATTTTATCAGCACTTTTTGATGAATACAGGAA
TTAGGAGGTAAATATGGAAAATAGAAAAAAAATTTTATCAGAACTTTTTGATAAATATAGGAA
TTAGGAGGTAAATATGGACAATAGAAAAGAAATTTTATCAGAACTTTTTGACAAATATAGGAA
TAG TTTTTTATGGAAAAAAG GAAATTTTATCGGAGCTTTTCAACAAATACAGGAA
TtaGgaGgTaaaTATGGA . AAtAGAAAAGAAATTTTATCaGaaCTTTTtgAtaAATAtAGGAA
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Supplementary Fig. 2 | Features of newly annotated small protein candidates fsp(C1 and fspC2

Conservation analysis combined with TSS annotation uncovers small protein candidates fspC1 a, and fspCZ b, in
intergenic regions. Shown are nucleotide alignments for representative strains of different fusobacteria where
we identified the small protein candidates (FNN = E n. subsp. nucleatum; FNA = E n. subsp. animalis; FNP = E n.

subsp. polymorphum; FNV = E n. subsp. vincentii; FuH = E hwasookii; FuP = E periodonticum). For protein

alignment, the protein sequence of all strains with a complete annotation for the above stated fusobacteria was

used. The web-application of jpred 4%, SignalP (5.0)%, TMHMM (2.0)* was used to predict the secondary

structure, signal peptide and transmembrane domain respectively. However, the prediction did not show a

signal peptide for either fspC1 or fspC2.
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Supplementary Fig. 3 | Annotation of operon structures by dRNA-seq

a, Normalized read distribution for the proposed operon of fpIA (phospholipase Al type Vd autotransporter),
FN1706 and FN1707. b, Normalized read distribution for the operon FN1326-FN1320 including the sub-operon
FN1321-FN1320 (green) that is conditionally uncoupled through an additional TSS.
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Supplementary Fig. 4 | Promoter motifassociated with identified ncRNAs
MEME analysis identified a promoter motif upstream of 12 ncRNAs. This motif displays an extended -10 box

followed by an AT-rich region and a -35 box similar to the promoter motif found upstream of the majority of pTSS

(Fig. 1c).
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