SUPPLEMENTAL MATERIAL

Table S1. E. faecium genomes used for conservation analysis.

Strain name Clade Category Reference

EnGen0003 B non-hospitalized individual [Lebreton, 2013]
coml2 B non-hospitalized individual [Lebreton, 2013]
EnGen0056 B clinical isolate [Lebreton, 2013]
EnGen0047 B clinical isolate [Lebreton, 2013]
1141733 B clinical isolate [Lebreton, 2013]
EnGen0038 B clinical isolate [Lebreton, 2013]
coml2 B non-hospitalized individual [Lebreton, 2013]
EnGen0042 B hospital feces [Lebreton, 2013]
E980 B non-hospitalized individual [Lebreton, 2013]
EnGen0033 B clinical isolate [Lebreton, 2013]
EnGen0015 B non-hospitalized individual [Lebreton, 2013]
EnGen0028 B other [Lebreton, 2013]
LCT-EF90 B other [Lebreton, 2013]
EnGen0029 B other [Lebreton, 2013]
EnGen0026 B clinical isolate [Lebreton, 2013]
1231408 Rec clinical isolate [Lebreton, 2013]
EnGe0002 Rec hospital surveillance [Lebreton, 2013]
EnGen0013 Al clinical isolate [Lebreton, 2013]
EnGen0034 Al clinical isolate [Lebreton, 2013]
1230933 Al clinical isolate [Lebreton, 2013]
EnGen0046 Al clinical isolate [Lebreton, 2013]
u0317 Al clinical isolate [Lebreton, 2013]
E4452 Al animal [Lebreton, 2013]
EnGen0054 Al clinical isolate [Lebreton, 2013]
1231502 Al clinical isolate [Lebreton, 2013]
EnGen0049 Al hospital surveillance [Lebreton, 2013]
EnGen0045 Al hospital surveillance [Lebreton, 2013]
EnGen0016 Al hospital unknown [Lebreton, 2013]
EnGen0036 Al clinical isolate [Lebreton, 2013]
EnGen0030 Al clinical isolate [Lebreton, 2013]
E4453 Al animal [Lebreton, 2013]
EnGen0051 Al hospital outbreak [Lebreton, 2013]
EnGen0050 Al clinical isolate [Lebreton, 2013]
1231410 Al clinical isolate [Lebreton, 2013]
Aus0004 Al clinical isolate [Lebreton, 2013]
C68 Al hospital outbreak [Lebreton, 2013]
E1162 Al clinical isolate [Lebreton, 2013]
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Target recognition domain 1

Efm933_EFPG_01270 1 PFGS| LKKEFF K 76

Clade A1 |Efm410_EFTG_00783 1 PFGS LKKEFF 76
Efm502_EFQG_01131 1 P FGSIAIL KKE FFl 76

Hybrid Efmd08_EFUG_01527 1 LGEV -- -TPNTNNPEYWNGD | DWYAP 1 GK KNSQK- QLG 72
Clade B |Efm733_EFSG_05028 1 K- - - AHEQ I DESGK - - - - - Y IlvNs - KFVSTRIGRVK - 66
com15_EFWG_02518 1 LGDITESF -~ -TPTAGKSEYYGG- - - -D 1 PF IRSGE[l]ss - E LlEL F 81

Target recognition domain 1 continued

Efm933_EFPG_01270 77 | F IMSG IS F| LI RLR | vF I@F IRADFMa | 165

Clade A1 |Efm1o_EFrG_oo7sa 77 | F IMSG 1S 1 Fi L I RLR! l EYF IQF IRADFMQ | 165
Efm502_EFQG_01131 7, F IMSG s | F LI RLE | YF I@F IRADFMQ | 165

Hybrid Efm408_EFUG_01527 7. LQKSSAKI P TVLFTSRA TAILAKEG- - - TT| FQS | VPHENKL F1FSRTHELKRYGE FAEVS GKQM 155

[XIEN}

c,.deBIEhnns_EFse_osoza 67 1 OPHKENEAFVLSDVPNGK TF EHRY-SLNGR 1 AGI TP FLNVLMNRNPYFL.FD T KA 149
com15_EFWG_02518 82 LINSSAKMVKABH LYALYBATSGEVS ISRING--Al 1LA1EPTIE- NONlY L 1 vV EkakoT 1 Tsfy - - LQGGQ 164
Central conserved domain Target recognition domain 2

Efm933_EFPG_01270 1766 K- -KTG K 251

Clade A1 |Efmd10_EFTG_00783 166 K--KTG kol 251
Efm502_EFQG_01131 166 ) F K--KTG kol 251

Hybrid Efmd08_EFUG_01527 156 ARKL (DYLD- - VSTQRMKDE | 241
Clade B [EfM733_EFSG_05028 150 L%FQ- - PSKNKNNNG 235
com15_EFWG_02518 165 d A 1 SBB1 sDGDWI EKE 253

Target recognition domain 2 continued

Efm933_EFPG_01270 252 DFP - -A K SRLDDLEK GsfljarF L 330

Clade A1 |Efm410_EFTG_00783 252 DFP- - A INK SRLDDLEK Gs|l|AF L 330
Efm502_EFQG_01131 252 DFP--A INK SRLDDLEK GS[l|AF |_ 330

Hybrid Efm408_EFUG_01527 242 YDK L DCE! VNG I [EFQ-BRSFAGVS V. PYGHl]1 K PKQIT P 323

claueslﬁ"“733-EFSG—°5°2° 236 YNQK@|! LAABILGTERIIPKRT FlE- L KSTRESV IRS| s 317

lcom15_EFWG_02518 254 HIKDEGKYRI 1Q NGVY I[BKEKSAKYMDQNSIFD | L KANEIERIGDL LVSR - LE PAGRTV I L IEDRMVTAVDVAI LRQ 341
Target recognition domain 2 continued Distal conserved domain

Efm933_EFPG_01270 331 FIKSPTF I KEMK| TE@sVREYLF N1 [RlF < 414
Clade A1 |Efm410_EFTG_00783 331 FIKSPTF | KE| TEMSVREYLF N 1 KIF q 414
Efm502_EFQG_01131 331 FIKSPTF I KE TESVREYLF N1 KIF < 414

Hybrid Efmd08_EFUG_01527 324 Q| YFEQDVRMNNY KGAKNDMKVS LKGEV! 409

404
424

Clade B [EfM733_EFSG_05028 318 S I[laLYFEDKNRLDFYLF GARNNVN I TDLEFLECHVT I PKS
com15_EFWG_02518 342 YELIPsaMNTsK | LNKESK - - -[MvsBTsHKR I SRKEILEKVT 1 DS[ils - |

Figure S1. Multiple sequence alignment of S subunits. The protein sequences of predicted S
subunits from 6 (out of 8) representative E. faecium genomes were aligned using MacVector. The
multiple sequence alignment is shown here. Central and distal conserved domain was identified
based on sequence homology and labeled in red. The target recognition domains were interpreted
based on conserved domains as labeled in green.
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Figure S2. The distribution (a) and variation (b) of S subunits found in 52 (out of 73) E.
faecium genomes. The nucleotide sequences of R, M and S subunits from Efa502| were used
as reference and a collection of previously sequenced 73 E. faecium genomes were mapped to
the reference using default settings (Medium-to-low sensitivity/Fast) in Geneious. The orthologs
of R and M were identified in 52 and 51 genomes, respectively. The presence of R and M
orthologs is shown in green (a). The S subunits were identified based on the neighboring R and
M subunits. The protein sequences of all predicted S subunits were pairwise aligned using
Geneious and the percent identity of each pair is shown and color-coded (b). White to red: low to
high percentidentities. EnGen0025 and EnGen0035 (names shown in black) were identified with
R subunits but no S subunits were found in their vicinities, hence the hypothetical proteins next
to the R subunits were extracted and used as out group in the pairwise alignment.
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Figure S3. REase protection assays of representative E. faecium genomes. (a) McrBC,
recognizing (G/A)™C. Control DNA was provided by NEB and expected to be digested only in the

presence of McrBC. (b) FspEl, recognizing fully methylated CpG or CHG (H=A/C/T). OG1RF



gDNA was used as positive control. OG1RF possesses m5C modification within G™C(A/T)GC
motif hence its gDNA is expected to be digested by FspEl. (c) MspJI, recognizing "CNNR. OG1RF
gDNA was used as negative control and no digestion was expected.



Reference IGG—G_G_-G_.GG“G_G_

Bisulfite converted sequence TGGATTATGTTAAGTTTAAT-GTT TMACEGGTTTTTTATATGATTATTAATGT T TATTA
Figure S4. Targeted bisulfite sequencing of Efm733. Sequencing of Efm733 gDNA after
bisulfite conversion. The marked C was protected from conversion, which indicates it has been
modified by m5C methylation at 5’-R"CCGGY-3'.



