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s . Validation &
Relationship Integration

LEE I « phylogenetic trees: MEGAN

Contigs

—— Challenges:
Reads: g | Assembly,
Xander & GencaGraigs. | ||| *apEines
Levels Fungene i
& MetabolicModel
&
Objects = Tools:
Bins: External:  Anvito plath
nvi'o platform,
Rast & Comparative Cytoscape
Interproscan Genomics &
Pangenome
Environments

*Sequencing: Pair-end
*Sequencing: Matepair
* SSU Search: MIPE

Environments

+Contig Assembly: Megahit
+Contig Assembly: SPAdes
*Binning: MetaBAT

-Blnnln!: mmgenome

+Contig Assembly: Velvet
COB +Contgig Extension: SSPACE
*Genome Comparision: Mauve

Bins

+Variability Detection:
oligotyping

Strains
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1.1 N7,

71 R H TG
SILVA

Bacteria

Acidobacteria
Actinobacteria
Armatimonadetes

BD1-5

Bacteroidetes

Candidate division BRC1
Candidate division 0Dl
Candidate division OP11
Candidate division SR1
Candidate division TM7
Candidate division WS3
Chlamydiae

Chlorobi

Chloroflexi
Cyanobacteria

Deferribacteres
Deinococcus—-Thermus

Elusimicrobia

T 2

UL i 2% R TT
0 Fibrobacteres
13294 Firmicutes
216 Fusobacteria
1447 Gemmatimonadetes
4 JL-ETNP-Z39
6 NPL-UPA2
1234 Nitrospirae
3 Planctomycetes
15 Proteobacteria
1 SHA-109
3 SM2F11
20 Spirochaetae
5 TAO6
10 TM6
20 Tenericutes
136 Verrucomicrobia

35 WCHB1-60
1 Eukaryota

139 Not assigned
13 No hits

(Reads)

Comammox & SEEEFFFE M ISSU rRNATTKEHI A5 R
UL Fic 2% 3

3767

112
20

523
134
9866

44645

1027
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45 B 2 [H] (Contigs & Scaffolds)
1.2.1RKREE

Velvet

1.2 $+¥F

V-contigs
Assembly

Megahit
Assembly

Binning

M-contigs
Result




Comparison of contigs' number and total length
- Velvet & Megahit
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Weighted Counts of COB binning
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Relative Connectivity Heatmap
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FE 4t B 2 TH] (Contigs & Scaffolds)
1.2.4 BIEJGHIRABE R

Comammox B R FHMERERILE

1.2 H

Bins Taxon lenTg?cﬁla(llop) cl\i)lﬁ iogfs conGtCent Completeness(%) Redundancy (%) Coverage Variability
Bin 0 Nitrospira defluvii 4804323 13 1503535 55.43 97. 26 6.13 352. 75 5. 88
858186 140 7080  57.36 3.10 0. 00 57.62 0.16

2461616 409 6999  59.12 37.71 3. 60 53. 34 0.16

360266 45 13282 48.83 2.65 0. 00 35. 36 1.90

Bin 4 Nitrospira defluvii 640098 72 11741 54. 24 4. 34 0. 00 35.21 0.23
Bin 5 Nitrospira defluvii 3516854 413 11628  58.46 61.26 8. 48 32.71 0. 30
2251741 288 10163  48.24 65. 70 2.21 31.03 2. 04

Bin 7 Nitrospira defluvii 2200054 351 7363  59.20 45. 55 4. 00 22.51 1. 05
Bin 8 Unknown (Nitrospira, JB) 384793 46 12219  53.11 2.30 0. 00 21. 37 0. 40
Bin 9 Bradyrhizobium japonicum 3045532 564 5861  60.97 54.74 4.70 19. 89 1.84
Bin 10 Nitrospira defluvii 557864 88 7581 60. 60 3.82 0.63 19. 98 0.90
Bin 11 Bradyrhizobium japonicum 462360 98 5180  63.09 10. 42 0. 00 18.95 1.83
Bin 12 Unknown (Flavobacteriaceae, &}) 4168615 113 54165 51.61 94. 59 4.59 20. 18 0.09
Bin 13 Nitrosospira multiformis 3351085 136 35291 53.42 97.179 4. 67 12. 44 0. 04
Bin 14 Sphingopyxis alaskensis 3702291 223 26138  65.08 84.08 4. 69 11.82 0. 06
Bin 15 Bradyrhizobium japonicum 331795 36 23855 56. 53 0.00 0. 00 11. 31 0.18
Bin 16 Unknown 252925 21 23842  61.73 0.18 0. 00 11.78 0. 05
Bin 17 Unknown 796582 57 27835  65.54 9.29 0. 00 10. 75 0.12
Bin 18 Nitrospira defluvii 4436654 273 20626  58.89 94. 30 6. 17 10. 97 0. 05
Bin 19 Unknown (Burkholderiales, H) 5277716 764 8212 71.10 88. 75 8. 62 7.70 0.03
Bin 20 Unknown 310141 52 6686  39.67 0.00 0. 00 8. 16 0. 00
5274288 992 5860  63.47 93.16 38.61 7.55 0. 69

Bin 22 Unknown 256566 28 11262  65.11 0.00 0. 00 7.18 0.02
Bin 23 Unknown (R3E) 2260362 500 4777 62.95 57.22 2. 64 6. 36 0.58
840024 188 4645  65. 40 11. 19 0. 00 6. 15 0.32

Bin 25 Nitrosomonas sp. 411506 120 3389  50.53 5. 67 2.21 4. 89 0. 04
Bin 26 Sphingopyxis alaskensis 1925899 492 3812  65.50 36.82 1. 66 5.24 0.07
Bin 27 Unknown(Planctomycetaceae, £l) 1430240 414 3321  59.18 30.78 3.09 4.55 0.01
Bin 28 Unknown (Rhizobiales, H) 808658 238 3388  59.89 12. 41 0.63 4. 35 0. 00
Bin 29 Unknown 370416 122 2959  68.01 2. 74 0. 00 3.61 0. 00
Bin 30 Unknown (RE) 1331574 429 2966  65.33 17.85 6. 75 3. 78 0.01



2. 114234‘ Function

INDEX56 COB

AN

2.1 M PrEES COB BWA RIGID
IR - COB BBMAP RIGID
COB BBMAP RELAX

GC-content

PLComammox AN :

R .
PACEESI DAY

BBmap, relax & rigid;

Bwa, rigid & relax; ~

Sy S IVA
SN EESER

B Mobsde dement protein (15) 1) memmmmm .7.99.4) (5) [] Parsculate methane moncorypenase C-subunt (EC 1.1413.25) (3) [l Urease alpha subunt (EC 35.1.9)(2)
Function n methane B-subunit (EC 1 zs)m.unue prosein UreG (1) [ ntsate reductase beta chan (EC 1.7.99.4) meMMMWﬂ 1954)(1)
1 mammm.um proten NoeQ (1) [l Anaerobic niric ode reductase Savorubredonn (1) [} Particulate methane 1141329 )

| None (2372)
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scaffold1_size1986790_split_00346 detailed

<<< prev | 1758 of 2405 | next >>>
1 (i\LN_COB_BBMAPz‘;ELA)ﬂ = = - - . u! g spm
Detailed Variability of Gene amoA
Site: 434, 539
1.00-
) ALN_COB_BBMAPRIGID 3
0.75-
| COB_BWA RIGID -
s
°0.50
Q
108 INDEX56_COB 0.25-
001 0.00-

COB.bwa.relax COB.bwarigid  aln.COB.bbmap.relax aln.COB.bbmap.rigid
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scaffold1_size1986790_split_00345 detailed

757 of

<<< prev | 1757 of 2405 | next >>>

scaffold3_size283081_split_00004 detailed

next >>>
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nxrA & nxrB %
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scaffold3_size283081_split_ 00140 detailed

< prev | 927 of 2405 | next >>>

l? 2(‘)0 400 8(IX) 1.qoo 1,200 1.4‘00 1.6‘00 1,800 i 10
ALN_COB_BBMAP RELAX f33 _ . - mE
scaffold5_size455860_split_00108 detailed
<<< prev | 1052 of 2405 | next >>>
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3. DI ReTE T
3.1 M F%EH (Reads)

N Cycle Metabolic Potential

—— Comammox Enrichment Culture

¢ °
nod 5
2 2
NO norB_cNor/qNor N 20 nosZ/nosZ_a2 N 2
narG/napA 5 ¢ hzs 4
N 03- hzo 8
4 Urea
1 e N, H4 nifD
2 3 hzs
nxrB nirS/nirkK 4 ureA
. B nrfA 3 10
N 02 2 NH 4+
nrfAl 3 @moA_AOB/AQA4
ha 9
6
. R-NH,

NH,OH (pmoA)



3.1 W52 (Reads)

BUEEF BB AR T 2

Flux 'I’uomuy oawm I(Phylum)

ms: 21%)
12 ™)

Flux Taxonomy Distribution (Phylum)
Gene: nxrB

Taxon
Bl Nitrospirae(100%)

[

FET 7K

N

=

Zagiil

/4

Flux Taxonomy Dmﬂbution (Phylum)

. .Wi%)

Flux Taxonomy Distribution (Phylum)
Gene: norB_gNor

Taxon

Planctomycetes(34.38%)
Deltaproteobacteria(37.48%)
Betaproteobacteria(3.98%)
Alphaproteobacteria(24.17%)



3.1MFF%)EH (Reads)
RIEFERIRICZE B R B Ko

Flux Taxonomy Distribution (Genus)
Gene: nxrB

OH)

/4

Flux Taxonomy |
Gene

A

‘ Flux Taxonomy Distribution (Genus)
Gene: norB_qNor

Taxon

(37.48%): Anaeromyxobacter_dehalogenans_2CP-C
(12.91%): Parvibaculum_lavamentivorans_DS-1
(26.5%): Rhodopirellula_europaea_SH398
(11.26%): Methylocystis_sp._SC2

(3.98%): Polaromonas_sp._CF318

(7.88%): Rhodopirellula_europaea_6C

Flux

Flux Taxonomy Di
Gene:
(4.4£%0). Braayrnizopium_sp_UUA |
(3.97%): Afipia_sp_Root123D2
(4.67%): Afipia_felis_ATCC_53690
(4.34%): Thauera_sp_27

(14.32%): Bradyrhizobium_oligotrophicum_S58
(11.97%): Bradyrhizobium_sp_STM_3809




3.1 FFZEM (Reads)
Comammx E S FFYITE R IIKF R D) g8 A

Comammox E 55 R HEV% £ EMUAEY K ThRE A

Function Rin TD
Hydrogenase FUnCtion Distribution
Amonia MONOOKYgenase Substrate Utility & Antibiotic Resistance

Hydroxylamine oxidoreductase
Periplasmic nitrate reductase
Respiratory nitrate reductase
Assimilatory nitrate reductase

Ferredoxin--nitrite reductase e 0
Niie reductase NAD(P)H] = = 3

5 R ‘ [t 45
Copper contalmng'm'trlte reducta; _—— 7310
Cytochrome cdl nitrite reductase === I 0 11
Nitric oxide reductase e E— — 3
Nitrous-oxide reductase BB [
Cytochrome c nitrite reductase :“g
Urease I R I 17,19

 i—0 | —il | . 21,24
Acriflavin | == %%
Bleomycin 25
Kanamycin = 28
Penicillins e %
Tetracyclines e 0 S S 0
- \\ 2™ A0S e e
Vancomycin B 0(6\ e(\\c\ oy G 20
P‘ ? e L2 K
Marker Genes

Casl 1o
Cas3 13, 15, 25, 28;

Cas5 18, 25, 28;

Refined Bins



