SUPPLEMENTARY FIGURES AND TABLES

A. Module 1

AWZF_B Beta-1,3-glucanase; Mycobacterium tuberculosis, Rv0315, GH16 laminarinases; HET: EDO; 1.699A {Mycobacterium tuberculosis
(strain ATCC 25618 / H37Rv)} SCOP: I.1.1.1, b.29.1.0; Related PDB entries: 4WZF_A ; Related PDB entries: 4WZF_A
Probability: 95.89%, E-value: 2.8, Score: 40.13, Aligned cols: 202, Identities: 15%, Similarity: 0.072
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B. Module 2

3AZY_D Laminarinase (E.C.3.2.1.39); beta-jelly roll fold, Glycosyl hydrolase; HET: SO4; 1.65A {Thermotoga maritima} SCOP: b.29.1.2;
Related PDB entries: 3AZX_A 3AZX_B 3AZY_A 3AZY_B 3AZY_C 3AZZ_A 3AZZ_B 3AZZ_D 3AZZ_C 3B00_A 3B00_B 3B00_D 3B00_C
3B01_A 3B01_B 3B01_D 3B01_C 4DFS_A 4DFS_B

Probability: 97.87%, E-value: 0.017, Score: 49.14, Aligned cols: 209, Identities: 13%, Similarity: 0.146
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C. Module 3

104Y_A beta-agarase A (E.C.3.2.1.81); BETA-AGARASE, GLYCOSIDE HYDROLASE FAMILY 16; HET: SO4; 1.48A {Zobellia
galactanivorans} SCOP: b.29.1.2; Related PDB entries: 1URX_A ; Related PDB entries: 1TURX_A
Probability: 81.76%, E-value: 69, Score: 29.46, Aligned cols: 188, Identities: 16%, Similarity: 0.189
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Supplementary figure 1. Results of the HHpred search seeded with the multiple sequence alignments prepared from
proteins in module 1 (A), 2 (B) and 3 (C). H(h), a-helix; C(c), colil; Q, query; T, target; ss, secondary structure.



udoalieramanas carrage: 28

ilus lichenitormis 18 -
5 furiosus )
Fjuu_Zobellia galaclanivorans %
519x_Bacteroides uniformis a2
s griseacamens a2
ces albiretioul a2
25
22
16
20
a a8
310_Nogardiaides sp. 62
292 Humibacillus xanthopallidus 58
YP_007354221_Moumouvirus 7
YP_003987362_Mimivirus 52
YP_009165460_Mallivirus (mi_d34) 18

YP_008437231_Pandoravirus salinus (psal_428) 165
YP_008436815_Pandoravirus salinus (psal_221) 232

1dyp_Pseudoaliersmonas carrageencvera
3dée Bacillus licheniformis
ZuyD_| cus fUriosus

3juu_Zobella galactanivorans
5t9x_Bacteroides uniformis
1

WP_141
YP_007354221_Moumouvirus
YP_003987362_Mimivirus
YP_009165460_Mollivirus (ml_d04)
YP_008437231_Pandoravirus salinus (psal_428)
YP_008436815_Pandoravirus salinus (psal_221)

5t9x_Bacteroides uniformis 185
WP_147472096

215
193
168
164
168
WP 124857093 Haloplanus serogenes 208 -
VP_T 310_N 228
WP_141844292_Humibagillus xanthopalidus 234 -
YP_007354221_Moumouvirus 27 -
YP_003987362 | 24 -
YP_009165460_Mollivirus (mi_494) 18 -

YP_008437231_Pandoravirus salinus (psal 428) 332 -
YP_008436815_Pandoravirus salinus (psal 221) 416 -

samens 215 -

STHWNF - - - -QTENYG- - ------- VVWSWKNE - - NATVS - - - KGKLKLTTKRE - -« == - - - - SHQR - -TFW- -
GLWOK -~ - - - oo o oo WAFD - -HVEMTS - - LGEMRLSLTS - PSY-
SEYWTF - - -EKGNG | AYG | PGBWGNGELEYYTEN - -NTY V- - -NGTLVIEARKE - -« <« - oo | ITD-w----
~KKWQ 1 - - - -SGQGW- - - - “GLFLAE--NISLN---NGSLOQITTTML - VENN -
SKKWTD- - - - ¥YHANW- - TIWQGRD--HISYS- - -DGCLRIETSRP - S IVKY - -
GARWYY - - - -SATGPY- - AHGLRVASGGLG - ENGTPAFVRT - LAQE - - -
GARWYH- - - -SATGPH- - AHGLRVDSGGVG - ENGTRPAFVRT - LAQE - -
GARWET - - - -QPTGGL - - - STGLKMVPTGTDPATGKPAFYST - 5APQS - -
PARWRY - - - -MA | TGA - - HQYRDR - -NARLRTG - DGRFELTWNP - FSRF -HDTDP - -
GDKWQV - - - -QQFSLE- - WHYEDPLAQVSA| - - -DGYLEVRVER - FOLQ-HDTVP - -
GKVWK I - - - -GGFPL-- - - - PEAVYIVRNG I LYVRAKLSKQNN - - - - - - -
HNRWF A - - - -SDRIPG- - - PGELQLEAVP -« v v -x o FQTS-RDS- - -
QEKWSN- - - -PYGLGE - - - RGAFKVSAV - PFRTG-ADFS - -
AGRWAN- - - -PYGPLD- - SGAVTLSDV - PFKPG-TDFS - -
QEQYND- - - -EDFDFY - - ANGLT|SSVP - - - - -unnn FTST-1PVG
RLK¥SD- - - -ADFDYV - - - -FGNDG - - - - -« - -« VVTQN- - -FTGLTMNSVP - FTQT-VPIG- - -~ -«
TKTLDFFYYFTVPGV I« -« - IADDG - == -« «= -« VWEKATASEGGVY 1 S5QP -

PAPLNFYYYETVPGVI - -
ENDWND - - - -FSNGKD- -

HPFGE - -
HPFGE - -
SHPFGT - - -

---RQIGPAPAED -

GTYVQSGA - - - -
GYYGPPGSW- - -

“NPFGEP - -
“NPFGAP - -

- .- -AMAPVGSLQTADGTTLDTFGSAVNNP

QTNHNGYHLPF -
- ~HEKIVNLGF -

-GITRAYTLPEGYPDFTEDFHVFG | VWY P

-DAANSYHTYAFDWQP - - - - - NS | WYY

-DPRNDFHTYGMWNWTK - - - - - DK\TW’VVEEIVGE-

GSSKGKAELGE - - - KAVEDFHV¥GWWWKS - -
TDPGSWYKDVNG - T | WRNDFHRVGY YWKD - -

PGQQHRLALHYDRS -
PGRRHRLALHYDRS -
SSTORDNLRIVVDSE -
PGREHRYG | TYRAE -
PGEFHHYE IRFDRR -
AGEFNTYKITYSQA -

rrrrr DK | KWYVDGT F Y HE -

-KDE| IFFLOGKMOSK -
VF'FNLElYVEKMVRRV
- AGRVRWVY

- AGRMRWVADGDEVFR -

-NSAMTWEVNDKNVLN- - - -WKG IGTRAVD -
- TSENMEWYVDGQL AYWARL PYVPVAGFNAGM -
- VGSCEWFADGRRYYY - - - - VAELPLEVQ - -

-EDEAVFYLNGREVRR -

PGMHTYA | RYRRNASGADHAEWL L BGDS VAR -
PGAHTYS IRINRGA -CGSSWONFFDGRLVAH -
-« -PGEPHHYAITFSRSP -GQATWVS

KVWARM -

-NPLEQYEKLAIGIHKG- - -KGLMTWY IBDVPVFS -

-DPLSQFSKLAIGIHKG -
SRENBTEDVVT | GVEWS -
-RWNPANDVVNVG | GWT -
-RPNSDFAKVG I A¥DKQ -

SKGLMTWY |BDIPVFT -
“SAAIRIWYVNRREVYR -
- SQA | RWYVNRREVRR -
- -KGLTWYLNGVPYHN -

VNTPAGP - TGGVRITSQP -
DVFTH- - -KKGISLVAK -

QLKHT - -

DEWFR- -

DDDLRLASGALNY IDPN-TWMYFDFFEYTNT
YDDPRLAAAGLVTIELE -LNMWADVLYTNG
YDDLRLAASALVTIDLA -TFMWADMFL TNG
HADLRLGYAALTLTDFS-SBLNAKVAFTNE

SVTKEQVEAMGY
SWTPP. -
-VSGKN| |DPEND
-VERLGRRLAS -
-TDRLGRRLDS -

SEKNIPMKFN- -

FTQS-LPPL - - -PEVGPSP

-GVSPAFWMYST IDRSLTKEGDVRYSEI[vY]
-GIVSAFYTSTGRTOGT
SBLWPAFWMLGSN | REVG - - - WP NCBLE 1 [ 1 1M
-FM8STFWL I NEGKDRLGC- - DKRTTELL] 1 QFSVEQ I TN - - - DADW
- - TMASDVMMLSPD - - - -
EDDLRLASTAYNAFDPE -TLLWVDFFLTNS
EDDLRLAS I AVNAFDPE-TLLWVDFFLTNS
QSDPRLAAGAMVVEDAG - SAV I FOFFVTNK
PYDPLDAFGTYNLFDLE - TGVWLNAAATND
SDDLFDGFSALV IGDFA-NGL IFDF | 18AT
FGOLYDGFVSLNLLDFT -TGAALDFFYSND
WLEPQQAAATFHYLNIHETGALFDWFVGES
TLEGQQAGVYMNVIDFS - TGALFDWFVSGE
- -SLADPQARPYTATYLEGQOAGVYLNMIDFC -TEALFDWFYAGN
-TIPERMRPR -
-S| PEKMKPR-

SRY- - -
SRH- - -
RKY - - -
ALF- - -

-DGCNQQ- -GQVANYPLY - - - - - ¥TSGVAKSRA

,,,,,,, NKEDGBGNOSVa
- -¥TSSRLKTEGK-
-+ - -HGGGYVGSRN - -
--TYTGGVTSKT -

RAONNAKQMYQSYR -
MFDNPKHLLMLRE -
ILDNAKHMYF SNE -
TLDHVKYFAQSTN -
VFDHLKY 1A 1SNK -
VFDHLRYI1GVSTa -
NEHPKWL KFYKD -
- NEHPKWL KF YKD -
-WGTLDHPKFLALSRC -
-TGTLDHPKFLVLSEC-
-FLDHLKRWI I RNS -

rrrrrr PwoEI[- 1

<« -pTHIL] I[EA¥GSDRYVGDDGHK
-RINAFYERLPFARQ
RIYAFYERLPFARR
KWYAI|YERLRMPGT - - - - - - -
TWYAVVERLY [PGYSR- -« - - - -
RVBVVYERLPLPGYT - - - - - -
KYASVYAILPFPGYQY
KAFCLTERLL APLYHG
SAFAL IERLPSNVTGNAPEGSP
SAFPLIERLPTTVTGNTSNPSCPG -
AIYAFYERLPFGKPA -FNGGT -

SLYW- -HROMNLTLSQGLRA
“QIP--QTPGK I YMSLWA - -
EWVF - -DKPFY 1 I LNLAYG- -
SADF - -DIEMYLRMVVETYDWNP -
FTK--- GTGL - -SKEMDI | INMEDQSWRA | S -
LVLDHGGDETQIA - -PRRLNGGMGMFSLLOGA - - -
LVLDHGGEETPIA- -PRAOLNGGMGMFSLLOGA -
WMTLDHGGTEEVVH- -PRALNCGVSTFTLLOGA -
SARDLSRYARAER

RVVPGIGLFTLKQQN -
-EFYVCLGIMTEKDLS -

-QEKVG | PLDYQHPGRFDD | TWPS IGATBERLROR - -MSTFNMAHGLFSLLDEFFF -
-VDDIGVPLOVAG - -WPY¥T - - -
“VTNVG | PLDROGKGYAWS - - -

- IDRIGLRAHDKY
-WDRIGYRMHDEY
-VDRIGFRPPDH
-VDRIGFRAPNY
-EPRPGHPPKHD

RQT - - -
Pav- - -

GIYPSLGAGEDLSTEVNSYVIGHGLFSLLDAF -
GTYPSLGAGEKLADQITSFSIGHGLFSLLDAF -
RLLDLGGEERLVS - -PDSMRVGFGTFSLLOMALP -
RMVDHGG | EGIVS - -PDSMRLGFGTFSLFOMNLP -
W1IDRGBEDRLVY - -PTKVNAGFGTFSLLDGFRA -
WL IDRGGQDALVY - -PGSVSVGLGTFTLLDAFRP -
ILYHVPBESHDVE - -VEGLRFGLGLFTMLDAL - P -

AIYAFYERLPFGKTSSTPSNTTSQ- (35 -POVPTOLGNYAARFSNA IWVA -

-SPPMVVEARIK -

LLDHVEWL VY | RHDPSAGLPGFEAPLEGELVFEAHVSGR -
LLDHVKWLAY |QHESSAGLPGFDAPPEGEL | FEADVSGR -
- TWDHVKWGARPKSTSKAGYPGFDTPKTGSLHCTTMMSAT - - TTGTEK

RFPPPATGRLTFEVEMGVR - -TYGQT -

FIPLDSDGVTS | SCEMACE - - NHNGN - -
PVKVPENGE | SFELAMRAR - - TQGTA - -
YFDIPDHGS | TEAADIDAT - -TVGTDPD
AFPVPTSGSLEISSTIKAS--TPGTEPGRVVH 144

TEAVPKVGTWTFEVDIAAS -

-DTTKVQFNYYTNG - - -
EPRT [HGTVHGP - -
MKYFDQTMNSNTHSRNI -
FYGPDR | HL SHHVF IR -
QOLGDYAAFSYAVPYA -
OLGDYASFSYAIPVA -
STYAANSYAVPVA -
....... PDEHY |HRVALEVPTE -

VGLDEGYTQI IETVDIS -
- - -DYVGREKMYTQIVTEIPAS -
- - -ATEVGLDRAYTQI [KNIPWS -

ADSNYASFTNVVKVA -
PGNNYASFTDAVKVA -

-{19) - -GFPTSMEVDYVRTWYKY -
LYAHYNWVRYTKR -

TGNYGYYEARIK- -GASTFP
TYGYGLYEVNME - - PAKNY - -
LPKGK - -
GMTYGYYECEMK - - ANKT - - -
RVVYPWYVEAYAK - - | ANS
TYGTEG-
TYGTEG -

TRGAEACHVWN 138

-DPFQDYQP

RRS -

S(11) - -PFRPAKMVVDYVRVYSFWSG - - - -

S(10) - -KEDRTTTY¥NWYRSWAL VD

S{11) - -KDNNTFLVOWIRIYKPVED - - - -

-{44) - -GRGASLTVARYTVWKGHGR

-(44) - -GRAGASLSVARYTVRKGHGR - - - -

-(42)--GQGATLDWSKLE I I TAGDR

--(2)--GRGATERWEPWRITTSVR

2-(9)--GRGATGLWRNLOVIY¥S -« ccnunonn
S (8)--GRTVIAEYSPVTVE IKA----«x-u-

-(18) - -GQGVTATFDNFEVTTETLGE - - -

-(21)--GOGAVBTFODFRYKTVAR
-(36) - -GRGATGVFSGFRVITTGR

TFPLCEDREV | FE | EMSGR--QV | DPS
AFPLYNDREV IFETEMSGY - -QV | DGN
AFPVEGRTDRETYFEMRASAFTRNTQL
AFPIAGPPDVETYFEIEAAALTQGTAN -
DYEVFQCEQ | YWEACIAAK - -V IBVED-

S(75)--GRGS | IKVKYFRVYTRKRNNELEVSRVNY 415
S(75)--GQGA | IKLKYLRVYTRSPNAKPEFSRVNH 433

-i(B4)--SOGATL IWRNLLVALRPYV

FKSL -

S(60)--GQGATL IMRYLLAALRSVPKS| -

-(46) - -TGAFMISKEFK | VYRG-

Supplementary figure 2. Multiple sequence alignment of GH16 family proteins and their inactive derivatives. Enzymatically
active GH16 family proteins for which X-ray structures available are shown in red and indicated with the corresponding PDB
identifiers. Inactivated GH16 derivatives encoded by diverse bacteria and giant viruses are indicated with green and red
fonts, respectively. Note that bacterial sequences include representatives of all 3 modules defined in Figure 2A. Long, non-
conserved insertions are not shown for clarity, with the exact number of omitted residues indicated in parenthesis.



Supplementary table 1. Composition of the Modules 1 to 3.

Accession #

Module 1
WP_004001160

WP_013422495
WP_018542795
WP_019070481
WP_019524852
WP_019524853
WP_033294507
WP_036346721
WP_043667143
WP_051763122
WP_051773929
WP_051782626
WP_051816291
WP_051818725
WP_051848524
WP_051854226
WP_052021393
WP_052183290
WP_052681576
WP_053211603
WP_055613714
WP_055613717
WP_066927533
WP_073215198
WP_073496364
WP_073904122
WP_078637708
WP_079134226
WP_079134227
WP_079141677
WP_079149609
WP_079180745
WP_079180747
WP_079185489
WP_079188286
WP_079192651
WP_083753708
WP_087924989
WP_088961757
WP_091451464
WP_092650511
WP_092886397
WP_093471991
WP_093627747

Organism name

Streptomyces viridochromogenes
Frankia inefficax

unclassified Streptomyces
Streptomyces hokutonensis
unclassified Streptomyces
unclassified Streptomyces
Amycolatopsis jejuensis
Micromonospora

Streptomyces xylophagus
Streptomyces virginiae
Streptomyces sp. NRRL S-237
unclassified Streptomyces
Streptomyces sp. NRRL WC-3744
Streptomyces

Streptomyces sp. NRRL WC-3725
unclassified Streptomyces
Actinokineospora spheciospongiae
Streptomyces sp. UNC401CLCol
Saccharothrix sp. ST-888
Streptomyces antibioticus
Streptomyces phaeochromogenes
Streptomyces phaeochromogenes
Streptomyces sp. NBRC 110611
Streptomyces sp. NBRC 110465
Streptomyces phaeoluteigriseus
Streptomyces sp. CB02009
Streptomyces

unclassified Streptomyces
unclassified Streptomyces
Streptomyces sp. LUP30
Streptomyces sp. EN27
Streptomyces sp. CB02058
Streptomyces sp. CB02058
Streptomyces sp. NBRC 110465
Streptomyces sp. CB0200
Streptomyces sp. CB01883
Actinosynnema sp. ALI-1.44
Streptomyces albireticuli] 134
Micromonospora purpureochromogenes
Alloactinosynnema iranicum
Actinopolymorpha singaporensis
Actinopolymorpha cephalotaxi
unclassified Streptomyces
Streptomyces sp. 3213.3

Taxon

Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria



WP_093736433
WP_093908613
WP_095578871
WP_100825925
WP_106246877
WP_106432501
WP_107072723
WP_109497567
WP_110079847
WP_116021934
WP_116021939
WP_116180669
WP_121801026
WP_123440892
WP_125594626
WP_125814831
WP_129593328
WP_130876631
WP_138043881
WP_141208225
WP_141561871
WP_141684583
WP_143593014
WP_145788523
WP_146045455
WP_146238386
WP_146238387
WP_147472096
WP_148349770
WP_148349773
WP_148767260
WP_148767263
WP_153278161
WP_153541889
WP_154936519
WP_154936522
WP_157745954
WP_159042716
WP_159395205
WP_161069931
WP_161108180
WP_161108181
WP_161231499
WP_161241892
WP_161241895
WP_161241896
WP_161290971

unclassified Streptomyces
Streptomyces sp. Cf386
Streptomyces albireticuli
Streptomyces sp. 69
Allonocardiopsis opalescens
unclassified Streptomyces
Streptomyces sp. NRRL B-1568
Streptomyces sp. Act143
Actinokineospora mzabensis
Actinomadura umbrina
Actinomadura umbrina
Kutzneria buriramensis
Streptomyces griseocarneus
Streptomyces sp. PanSC9
Streptomyces sp. WAC07061
Streptomyces sp. WAC07149
Streptomyces sp. C
Streptomyces netropsis
Streptomyces sp. NEAU-C151
Streptomyces griseorubiginosus
Micromonospora sp. WMMA1996
Micromonospora sediminicola
Streptomyces albireticuli
Kitasatospora atroaurantiaca
Streptomyces eurocidicus
Streptomyces sp. Act143
Streptomyces sp. Act143
Streptomyces griseocarneus
Actinomadura syzygii
Actinomadura syzygii
Actinomadura sp. CYP1-5
Actinomadura sp. CYP1-5
Saccharothrix syringae
Streptomyces sp. RB17
Micromonospora palomenae
Micromonospora palomenae
Micromonospora purpureochromogenes
Streptomyces curacoi
Streptomyces albireticuli
Streptomyces sp. HUCO-GS316
Streptomyces sp. XHT-2
Streptomyces sp. XHT-2
Streptomyces sp. SID4956
Streptomyces sp. SID2888
Streptomyces sp. SID2888
Streptomyces sp. SID2888
Streptomyces sp. SID1046

Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria

Actinobacteria
Actinobacteria

Actinobacteria

Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria



WP_168211442
WP_053601342
WP_066204414
WP_099355020
WP_099364288
WP_011952500
WP_016746823
WP_047168197
WP_052420046
WP_056354592
WP_132145912
WP_146728083
WP_170328229
WP_170609244

Module 2

WP_068013487
WP_024802787
WP_146251404
WP_138666465
WP_028931974
WP_009478479
WP_055722186
WP_050371984
WP_075730970
WP_053210749
WP_037701643
WP_062050432
WP_050782599
WP_073502273
WP_100203414
WP_018839510
WP_098503344
WP_151729905
WP_066289961
WP_066394060
WP_019637377
WP_144873436
WP_127588546
WP_076287080
WP_091167356
WP_053375461
WP_039879466
WP_036692278
WP_129437925
WP_057314481
WP_150270317

Actinosynnema sp. ALI-1.44
Bacillus sp. FJAT-18017
Bacillus sp. FIAT-27225
Bacillus onubensis

Bacillus onubensis

Sphingomonas wittichii

Sphingomonas wittichii

Sphingomonas sp. Y57

Hyalangium minutum

unclassified Sph

ingomonas

Luteibacter rhizovicinus

Minicystis rosea

Ruegeria arenilitoris

Ruegeria conchae

Nocardia mexicana
Nocardia sp. BMG51109
Nocardia tenerifensis

Nonomuraea turl
Pseudonocardia

kmeniaca
asaccharolytica

Rhodococcus sp. JVH1

Streptomyces

Streptomyces acidiscabies
Streptomyces acidiscabies
Streptomyces antibioticus

Streptomyces at

ratus

Streptomyces canus

Streptomyces griseoflavus

Streptomyces paucisporeus
Streptomyces sp. TRM SA0054
unclassified Streptomyces

Thermoflexus hugenholtzii

Thermogemmati

spora aurantia

Fictibacillus arsenicus

Fictibacillus phosphorivorans

Paenibacillus fonticola

Paenibacillus ihbetae

Paenibacillus ko
Paenibacillus od
Paenibacillus sp

Paenibacillus sp.
Paenibacillus sp.
Paenibacillus sp.
Paenibacillus sp.
Paenibacillus sp.
Paenibacillus sp.

leovorans

orifer

.1.12
FJAT-27812
FSL R7-0273
FSL R7-269
FW100M-2
Soil766

SYSU G01001

Actinobacteria
Firmicutes
Firmicutes
Firmicutes
Firmicutes
Proteobacteria
Proteobacteria
Proteobacteria
Proteobacteria

Proteobacteria
Proteobacteria

Proteobacteria

Proteobacteria
Proteobacteria

Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria

Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria

Actinobacteria
Chloroflexi

Chloroflexi
Firmicutes
Firmicutes

Firmicutes
Firmicutes
Firmicutes
Firmicutes
Firmicutes
Firmicutes
Firmicutes
Firmicutes
Firmicutes
Firmicutes
Firmicutes



WP_038699482
WP_093338107
WP_006159786
WP_013954189
WP_013954198
WP_116263445

Module 3

WP_009778041
WP_091356076
WP_096304281
WP_135839310
WP_139131788
WP_141844292
WP_148616077
WP_151461420
WP_124897093
WP_056193950
WP_056264676
WP_057300625
WP_100922660

Paenibacillus stellifer
Salibacterium halotolerans
Cupriavidus basilensis
Cupriavidus necator
Cupriavidus necator
Pseudomonas sp. OV081

Janibacter sp. HTCC2649
Frankineae bacterium MT45
Jatrophihabitans sp. GAS493
Nocardioides sp. MMS17-SY213
Micromonospora chersina
Humibacillus xanthopallidus
Nocardioides rubriscoriae
Micromonospora sp. AMSO31t
Haloplanus aerogenes
Pelomonas sp. Root1237
unclassified Pelomonas
Pelomonas sp. Root1217

Candidatus Thiodictyon syntrophicum

Firmicutes
Firmicutes

Proteobacteria
Proteobacteria
Proteobacteria

Proteobacteria

Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Actinobacteria
Halobacteria

Proteobacteria
Proteobacteria
Proteobacteria
Proteobacteria



