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Supplementary Figures and Tables
Fig. 1. Dose-dependent labeling of H2 cultured microbiome sample.
Fig. 2. Sia9Ns; metabolic labeling of microbiota H2 competed with Neu5Ac and removed by a

microbial sialidase BT-0455.

Fig. 3. 16S rDNA sequencing of primary and cultured microbiome samples.

Fig. 4. Sia9Ns incorporation by E. coli-K12 (MG1655) and the newly isolated E. coli strain.
Fig. 5. Sequence alignment of ZH-C2_04397 to other E. coli proteins.

Fig. 6. Sequence alignment of ZH-C2_04599 to other E. coli proteins.

Supp. Table 1 7 tabs

Supplementary Table 1 legend: Additional bioinformatic data analyses of E. coli genome
composition. Related to Figure 6. Tab 1: E. coli genome assembly statistics and comparisons to
reference strains. Tab 2: List of low-homology and unique E. coli ZH-C2 genes relative to K-12 MG1655.
Tab 3: Biological process, molecular function, and cellular component GO Terms associated with
unique E. coli genomes. Tab 4: List of low-homology and unique E. coli ZH-C2 genes relative to UMEA
3174-1. Tab 5: List of low-homology and unique E. coli ZH-C2 genes relative to VR50. Tab 6: List of
low-homology and unique E. coli ZH-C2 genes relative RefSeq collection. Low homology hit proteins
are best match spans with <70% of query protein length and/or <90% positive identity rate. Tab 7: List
of genes and protein products of ZH-C2.
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Sia9Ns (a) and DBCO-BTN (b) dose-dependent labeling of H2 cultured microbiome sample.
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Fig. 2. a Sia9Ns metabolic labeling of microbiome H2 competed with Neu5Ac. b Sia9Ns metabolic
labeling is partially removed by a microbial sialidase BT-0455.
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Fig. 3. 16S rRNA gene sequencing revealed taxonomic composition of cultured and primary
microbiomes in the presence and absence of 200 uM Sia9Ns. Cultured human microbiome

samples H1-H3 were all tested, column 1: microbiome cultured without Sia9Ns, column 2: microbiome
cultured with Sia9Ns, 3: uncultured fecal microbiome samples.



Han et al. 2020, Supplemental Information 6

E.coli-K12 (MG1655) | | _ zH-c2 | I +Vehicle
o ] i . B +SiaN,

Alexa 647

Fig. 4. Test of Sia9Ns incorporation by E. coli-K12 (MG1655) and the newly isolated E. coli strain ZH-
C2.
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ZH-C2_04397 N-terminus: ZH-C2_04397 C-terminus:
autoinducer-2-kinase autotransporter barrel lipoprotein
with C-terminal HipA Ser/Thr kinase

MARLFTLSESKYYLMALDAGTGSIRAVIFDLEGNQIAVGQAEWRALAVPDVPGSHEFDLN 2H-C2_04397

ZH-C2_04397
MARLFTLSESKYYLMALDAGTGSIRAVIFDLEGNOIAVGOAEWRELAVPDVPGSMEFDLN WP_001405865 1 MNRIYRV P TKFSRLTLGVL

We_087834241
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Fig. 5. Unique multi-domain ZH-C2_04397 with an N-terminal transposase, autotransporter barrel
lipoprotein, and C-terminal HipA-like Ser/Thr kinase aligns to single-domain E. coli proteins.
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ZH-C2_04599 N-terminus:
tranposase (plasmid)

A Sy B L LT Wl VVEHAEGLRORRGPNAKS SLHKAHLAPDAGLOAPGASLSFAQGSHDFESLDRGIGRGDR
ACQ4Z061 pOl 1 VVEHAEGLRORRGPNAKSSLHKAHLAPDAGLOAPGASLSFAQGSHDFESLDRGIGRGDR!

04599 [3WNFETARRLDQYLELSVIGLDEVIEILELPVGRLPVOQLSFALQFGDRCTIARRFVGIERGRL|
JX 2P T O S Wl F E TAHRLDQY LELSVIGLDHVIEILELPVGRLPVOLSFALQFGDRCTIARRFVGIERGRL)

04599 JE 3 PVLOASQGLAQEPLRCLGAAGRRQVEIDRVAPLVDCPVQVGPLAPHLDVGFIQAPARIK
LIPS PR F PVLOASQGLAQEPLRCLGAAGRROQVEIDRVAPLVDCPVOVGPLAPHLDVGFIQAPARIK

04599 bEIENA TP PEPAQPLLHLRGVALDPAIDRRMVDRNAAFRQHFLKVAIADRIATIPAHRPQDHITL
J.X TP T IO e A TP PEPAQPLLELRGVALDPAIDRRMVDRNAAFROQHFLKVAIADRIATIPAHRPODHITL)

04599 FI3SNEMAPLEIRHRSVRPISAKHAQASRFLOOQOSPHY HVQLHQOKGMISLSPPTICNSARLMA
pCI TP LI SO TSRl MAPLE IRERSVRPISAKHAQASRFLOOS PL R

04599 301 VLGAICGTAGVALLVLTPNAALDPVGVAAGLAGAVSMAFGTVLTRKWQPPVPLLTFTAWQ
ACQ42061
04599 361 LAAGGLLLVPVALVFDPPIPMPTGTNVLGLAWLGLIGAGLTYFLWFRGISRLEPTVVSLL
ACQ42061 B
04599 421 GFLSPGTAVLLGWLFLDQTLSALQIIGVLLVIGSIWLGQRSNRTPRARIACRKSP
ACQ42061

ZH-C2_04599 C-terminus:
EamA transporter

ZH—C2_04599 1 MVVEHAHGLRQRRGPNAKSSLHKAHLAPDAGLQAPGASLSFAQGSHDFESLDRGIGRGDR
WP_175065871

04599 61 FETAHRLDQYLELSVIGLDHVIEILHLPVGRLPVQLSFALQFGDRCTIARRFVGIERGRL
WP_175065871 ceee ceeee ceese ..
04599 121 FPVLQASQGLAQEPLRCLGAAGRRQVEIDRVAPLVDCPVQVGPLAPHLDVGFIQAPARIK
WP_175065871 B R R R R R R R I T T
04599 181 ATPPEPAQPLLHLRGVALDPAIDRRMVDRNAAFRQHFLKVAIADRIATIPAHRPQDHITL

WP_175065871

04599 241 EMAPLE| SRP KHAQASRFLOQOSHFE . WVH] H[JoK: s PP TICNSA]
WP_175065871 1 coeee KAASS| QQCLS . VY. .RLIJGGVAAT) VEPLMVVFIEAAL) P
04599 K[ MAVLGAICGTAGVALLVLTPNAALDPVGVAAGLAGAVSMAFGTVLTRKWQPPVPLLTF TAW|
WP_175065871 LY IAVLGAICGTAGVALLVLTPNAALDPVGVAAGLAGAVSMAFGTVLTRKWQPPVPLLTFTAW,

04599 kI NOLAAGGLLLVPVALVFDPPIPMPTGTNVLGLAWLGLIGAGLTYFLWFRGISRLEPTVVSL)
LRSIy A S AN O LAAGGLLLVPVALVFDPPIPMPTGTNVLGLAWLGLIGAGLTYFLWFRGISRLEPTVVSL)

04599 LY LGFLSPGTAVLLGWLFLDQTLSALQIIGVLLVIGSIWNLGQRSNRTPRARIACRKSP)|
LR Ly P P A GF LSPGTAVLLGWLFLDOTLSALOIIGVLLVIGSIWNLGORSNRTPRARIACRKSP)

-

Fig. 6. Unique multi-domain ZH-C2_04599 with an N-terminal transposase and C-terminal EamA
transporter aligns to single-domain E. coli proteins.



