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(A) Primer TM7314F

Target (5-3) G A G A G G A T G A T C© A G € C A G

A 0 1302 3 1298 26 4 1263 3 1 1294 5 0 1284 3 1 0 1251 1

T 1 0 0 0 1 0 30 1294 0 0 1050 O 1 88 191 0 49 1

G 1300 0 1296 4 1274 1296 9 0 1301 7 0 0 6 1198 1 1 2 1143

(o} 1 0 3 1 2 1 1 4 0 1 246 1303 12 3 1110 1302 1 155

Other* 1 1 0 2 2 1 1 2 0 0 Average

(B) Primer TM7580F

Target (5-3) Al Y| T 6 G|l G6] €| G| T A[TAIA|IGIAIG|ITI[TI]GIC

A 1301 1 1 0 | 2 1 0 1 0 1301 1302 1298 3 1237 0 10 1 5 1

1 0 16 1300 O 0 1 96 0 1300 1 0 0 0 1 5 1292 1240 7 28

G 2 0 1 1303 1301 1298 1 1300 1 0 1 1 1300 3 1298 O 1 1285 1

c 0 1286 1 0o 0 2 1206 2 1 0 0 0 0 62 © 1 3 6 1273

Other* 0 0 0 0 0 1 0 0 1 3 0 4 0 0 | 0 0 | 58| 0 0 Average
Coverage (%

(C) Primer Sac1031F

Target (5-3) Al Al G| A|GI A[A[C T[T 6lclc|T|T[Ec][]G|a

A 1298 1302 2 194 944 312 993 135 669 O 1 18 48 12 9 1 491 57 101

T 0 0 65 238 22 62 214 142 568 30 1292 0 33 522 1195 12867 409 791 472

G 5 0 1145 643 136 926 82 674 31 1263 § 1228 1 14 53 3 18 409 726

c 0 0 91 228 201 2 12 352 35 3 3 47 1211 749 45 31 330 5 2

Other* 0 1 0 "] 0 1 2 0 0 7 2 9 1 1 55 | 41 2 Average
Coverage (%) [NNNEEN 870 14 10 23 IF6N 27 43 57 25 | 31 IS5

(D) Primer 400F
Target (5-3)
A

T <] A A G A A T A T
0 1148 29 631 739 34 45 0 1300 796 93 1300 865 35 1180 11
3 0

3

T 1301 15 1264 169 504 21 1005 1 51 3 2 407 1266 113 1276
G 0 74 3 324 47 1217 70 1301 2 227 1206 O 5 1 4 2
C 2 66 7 179 12 31 182 1 0 228 0 0 24 1 5 14
Other* 0 Q 0 0 1 0 1 1 0 1 1 1 2 0 1 0
Coverage (% 88 24 56 7 61 66

(E) Primer TM7-910R

Target (5-3") c A T A A A G G A A T T G A C G G G G A C

A 0 115 0 1302 1302 1299 O 0 1301 1300 O [ 0 1302 O 3 2 1 1 1286 2

T 0 143 1164 0O 0 0 0 0 0 0 1300 1293 0 1 0 il 1 1 0 3 24

G 0 1 0 1 1 3 1303 1303 1 3 0 1 1303 0 0 1299 1299 1301 1302 4 26

Cc 1303 2 132 0 0 0 o] 0 0 o] 1 3 0 0 1303 0 1 0 0 9 1250

Other* 0 1 ] 0 0 1 0 0 1 0 2 0 0 0 0 0 0 0 ] 1 1 Average
Coverage (% 88 89

{F) Primer TM7-1177R

Target (5-3) G G A A G G A G G G G A T G A 2k G =1 c A G G T o]
A 2 2 1303 1290 1 2 1101 4 5 0 0 1294 5 1 1303 16 2 2 0 1274 6 1 4] 0
i 1 0 0 2 0 1 49 0 1 0 0 5 125 1 0 1106 4 1283 5 24 1 0 1298 0
G 1299 1301 0 6 1301 1295 146 1298 1297 1302 1302 3 3 1301 © 30 1297 O 1 1 1294 1301 O 0
C 0 0 0 2 1 2 3 0 U "] 0 1 39 0 0 150 D 14 1297 4 2 0 4 1303
Other* 1 0 0 3 3 4 1 1 1 0 0 0 1 0 0 1 0 0 Average
m [e7.6%]
(G) Primer Sac1218R

Target (5-3) G G T C A G T A T T T c Cc [} T T A ] G Cc

A 6 1 0 0 1201 2 0 1300 © 0 394 6 0 1 1 0 1298 1 461 3

T 1 0 1299 0O 32 53 [1235) 1 1302 1214 714 4 176 4 1297 1299 1 60 0 849

G 1294 1301 2 0 29 1248 0 2 0 68 194 46 1 1 1 0 2 0 839 1

C 2 0 2 1303 41 0 67 0 1 20 1 1247 1115 1296 3 4 2 1242 3 449

Other* 0 1 0 0 0 0 1 0 0 1 0 0 1 1 1 0 0 0 Q 1 Average

Coverage (% 54 85 34

(H) Primer 1110R

Target (5'-3') G T A T T T T T C T A c T T G G A C T G

A 21 306 1296 6 24 2 2 1 0 109 1035 279 116 109 1111 71 1301 O % 0

i1l 2 702 4 1291 1269 1291 1142 1300 0 1191 30 327 756 426 0 18 ] 1 1260 1

G 1273 289 0 1 2 1 28 0 1 [v] 227 563 29 147 188 1213 2 0 1 1302

Lo} 0 4 o 5 3 1 127 2 1301 3 11 133 402 820 4 U 0 1301 40 0

Other* 7 2 3 0 5 8 4 0 1 0 0 1 Q 1 0 0 1 0 Average

Coverage (% 53 87 790 10 58 32 14 _ [60.0%]

Figure S1. Primer-target sequence mismatches of Saccharibacteria-specific primers evaluated in this
study. In total, 1303 Saccharibacteria sequences were retrieved from the SILVA SSU 132 database.
Different bases in the position were counted, and coverages at the position are indicated with red for >90%

coverage, orange for >75% coverage, and yellow for >50% coverage. *, mixed-base or gap
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(B) TM7314F and TM7-1177R
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Figure S2. Concentration of PCR product using the primer set with TM7314F and TM7-910R (A),
TM7314F and TM7-1177R (B), TM7580F and TM7-910R (C), TM7580F and TM7-1177R (D), Sac1031F

and Sac1218R (E), and 400F and 1110R (F).



Materials 2018, 11, 1129

wnculured bacterium, HO'119656
Jagoiz:

waribacteria bacterium, JN255786

ied Candiaiys Saccnaibacteta bactenum. HOSS5207

Coaatired o 30868
e,

nestured paco

i A e —

ulured Candidatus Saccharibacteria bacierium, FR7A9817

urcultred Gandidatus Saccharbactera bacienum, KIS40633

unculured bacterium, JF200757
iared b, LNSGB777
s Saceharbacirabactarm. FIS42918

1051833
5
FeLSIonson:
HIvze

unciured Coniis Sacenarbaceria bactarium, JX114508

genome, FPLS0105457
jasnihiroshima~061- Amaesmmms) ARB_75F769D5

unculured bacterium, LNS72821

unculured bacterium, LNs72623
s Canddalus Saccharbaceria bactetun. AME36368

uncultured becterium, JNG16004
Maze27e

ullured bacterku, FJ476219

unculiured bacterium, KJ782645
euured bacehan, LNSG2762

ccharbaciera bacterium, AII35543

iccharlbacieria bacterum, AV936293

uncullured Candidatus Saccharibacteria bacterium, AMI35434
m, EUT35370

uncullured bacterum, AB511000
uncultured bacterium, LN564445.
INO38764

uncultured bacterium, LNS62765.
JF1a5625

e bacterum, HUO32709

cullured bacterium, KY 190812

nculured Candidatus Saccharibaciena sacierm, FN31 1245
unculiured bacterium.
uruiurd Canddatus Sacchabacer bacterhim, CUAGS68?

cultured bacerkum, JQBO

et paciaium, 10800825

uncutured baclerum,

uncultured baclerium, LNS70757.

cultured bacterium, KI17568

“orum, FJ71600¢

uncuture 3

314F-1177R-6(8194), ARB_49171384
uncalured bacierium, GQ037298

unculured bactenum, HM267114

B_521ACHDA
e Cahdcatss Saconabaciea baceium, DOBAOT1 1
uncutured Gandioatus Saccnarbeciens pacteram, DOBIS66

° SFOEOTIA

25
acenom L2 KCosi
s.;ccha-\oamens Hecionom.ABsos042

s
a ibacter
uncuiuredbacerium (NG
oo bocenuh LNS65020
uncutned Sacionum, N8035

3 of 12

Figure S3. Phylogenetic tree of 1,303 Saccharibacteria sequences and related operational taxonomic

units (OTUs) obtained from activated sludge. Thermotoga sequences were used as an outgroup.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Table S1. Phylogenetic relatives of the OTUs analyzed in this study.

OTU Closest relatives Accession No. Identity (%)
TM7314F-TM7-910R_1 (35/95) Uncultured bacterium EU432161 96.7
TM7314F-TM7-910R_ 2 (26/95) Metagenome FPLMO01006305 96.6
TM7314F-TM7-910R_3 (15/95) Uncultured bacterium JX875904 97.4

TM7314F-TM7-910R_4 (1/95) Uncultured bacterium EF515301 97.7
TM7314F-TM7-910R_5 (5/95) Uncultured bacterium HQ132439 99.8
TM7314F-TM7-910R_6 (8/95) Candidatus Saccharimonas aalborgensis CP005957 99.8
TM7314F-TM7-910R_7 (2/95) metagenome FPLMO01006305 96.6
TM7314F-TM7-910R_8 (3/95) Uncultured bacterium HQB385543 95.7
TM7314F-TM7-1177R_1 (15/94) Candidatus Saccharimonas aalborgensis CP005957 99.7
TM7314F-TM7-1177R_2 (27/94) uncultured soil bacterium AF525834 95.0
TMZ314E TM7-1177R 3 (27/94) Uncultured Candidatus Saccharibacteria DOB40711 98.6
bacterium
TM7314F-TM7-1177R_4 (11/94) Uncultured bacterium JX875904 98.5
TM7314F-TM7-1177R_5 (5/94) Uncultured bacterium KM046963 94.3
TM7314F-TM7-1177R_6 (8/94) Uncultured bacterium LN571536 92.6
TM7314F-TM7-1177R_7 (1/94) Uncultured bacterium JQ476656 99.3
TM7580F-TM7-910R_1 (21/94) Metagenome FPLMO01006305 94.3
TM7580F-TM7-910R 2 (12/94) Candidatus Saccharimonas aalborgensis CP005957 100.0
TM7580F-TM7-910R_3 (11/94) Uncultured bacterium HQB385543 95.4
TM7580F-TM7-910R 4 (10/94) Uncultured Candidatus Saccharibacteria DOB40711 98.9
bacterium
TM7580F-TM7-910R_5 (10/94) Unecultured soil bacterium AF525834 96.5
TM7580F-TM7-910R_6 (28/94) Uncultured bacterium HQ132439 99.5
TM7580F-TM7-910R_7 (2/94) Uncultured bacterium LN568812 97.0
TM7580F-TM7-1177R_1 (18/94) Uncultured bacterium CU917960 97.4
TM7580F-TM7-1177R _2 (24/94) Candidatus Saccharimonas aalborgensis CP005957 99.8
TM7580F-TM7-1177R_3 (17/94) Uncultured soil bacterium AF525834 93.6
TM7580E_TM7-1177R_4 (14/94) Uncultured Candidatus Saccharibacteria DOB40711 98.6
bacterium
TM7580F-TM7-1177R_5 (5/94) Uncultured bacterium KM046963 93.9
TM7580F-TM7-1177R_6 (14/94) Uncultured bacterium JX875904 98.4
TM7580F-TM7-1177R_7 (2/94) Uncultured bacterium HM584363 98.7
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Figure S4. Standard curves of Saccharibacteria qPCR for the measurement of copy number of

plasmids using 10-fold serial dilutions of plasmid DNA carrying Saccharibacteria 16S rRNA genes
and the four primer sets: TM7314F and TM7-910R (A); TM7314F and TM7-1177R (B); TM7580F and
TM7-910R (C); and TM7580F and TM7-1177R (D). The slope, coefficient of determination (R?), and
amplification efficiency were also shown in the figures.
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Figure S5. Melting curves of the four standard curves using 10-fold serial dilutions of plasmid DNA
carrying Saccharibacteria 16S rRNA genes and the four primer sets: TM7314F and TM7-910R (A);
TM7314F and TM7-1177R (B); TM7580F and TM7-910R (C); and TM7580F and TM7-1177R (D). Red
arrows indicate a minor peak, suggesting the presence of non-specific amplification products. In
addition to the main peak, another peak at around 77 °C was observed when TM7580F was used (red
arrows in (C) and (D)), suggesting the presence of non-specific amplification products, specifically
short products, which were not expected from these primer sets.



