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the invoked method

Visualization

f( A) ___________ T 1 Data with complicated format
: feature abundance table : — _'\iefdj‘tf_ a T HUMARN. #ﬁk“x
Data I taxonomlc_table | MetaPhlan |
) | phylogenetic tree | I ElE |
input L e N | QiME2 |
I - -
————— L — - - _-_.___.-'
Data input through Input via the file2meco
basic method package
Preprocessin - ST ., TS TTTT"S fordata
P 9 besipekes § MiSo Ea_b_l? ) — :_ E@[‘?J]‘ZFITI ; normalization
Modular design
according to the analysis content
roTTTTT T E T T
mressoso=o0 , !trans_alpha; ! trans_classifier | | trans_env :
Core , frans_abund 1 "777777777 TTTTTTIIIIILLY jpipinintiintulaty
___________ b il | R I
classes ' trans_beta , ! trans_network ; | trans_func
|m——=========  lmmmmcmmemed M mmmmmmmmmmms || mm e m e — -
' tfrans venn 1 """ TTTTesa mommmsms--ses R
- trans_diff ! ' trans_nullmodel! 'trans_metab:
K __________________________________ ]
( ) (
(B) - (C)
Function(...) @ trans_alpha$
@@ new(dataset = ... , group = ...)$
plot_alpha(...)
@ Statistical results
By means of matching @ trans_alpha$
Function(... isti —
(--) @the statistical result and new(dataset = ..., group = ...)$

cal_diffimethod = ... )$
plot_alpha(...)
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! new save_table

|
: filter_pollution cal_abund ! -—==
filter_taxa save_abund : R i - I
: filter_ - — new
| tidy_dataset cal_aiphadiv : «——Z | microtable | % trans_norm|—» : hom |
| add_rownames2tax save_alphadiv I T
| rename_taxa cal_betadiv I
| merge_samples save_betadiv |
:. merge_taxa ... |
———————————————————— ol

! ! ! ! | l ! !

[trans_abund][trans_vennJ [trans_alpha] [trans_beta] [trans classn'er] [trans nuIImodeI] [trans env trans_func trans metab

! ! ! ! ! !

I new 11 new : L onew VT T TThew T T T T I'r ~ " Tnew _: I new : : new I : new 1y new : I new :I :
: plot_bar 1 1 plot_venn 1! cal_diff : : cal_ordl_natl_on : : plot_dlff__abund . : cal_network . cal_split : | cal_mantel_corr : I cal_d|_ﬁ I: cal_func I| cal_mgtgh X
Iplol_healmap' I plot_bar ;I plot_alpha | , plot_ordination r plot_diff_bar L plot_network 1y cal_preProcess | 1 cal_ses_betampd | 1 plot_diff T cal_func_FR Il chTongln I
1 blot_box 1 'h'ans_comm| ————— I cal_manova | , Plot_diff_cladogram | save_network 1 cal_feature_sel | | cal_ses_betamntd I| cal_autocor 1 trans_func_FR |'cal_or|g|n_nelwork|
1 plot_pie o= - I cal_anosim 1 plot_volcano | | cal_module 1 set_trainControl 1 cal _rcbray | I cal_ordination |, plot_func_FR II _________
I plot_line I cal_betadisper [ T 77 | cal_network_attr 1 cal_train 11 cal _process I : trans_ordination 1 jcal_func_FR_commi
I plot_donut | 1 cal_group_distance | msthod oplions I getnode_table '1  cal_feature_imp 1 cal NRI I, plotordinaton I cal_tax4fun2 |
I plot_radar 1 m?‘“"‘: ZF"DFS I cal_group_distance_diff ! "‘ul’;?;g? I plot_taxa_roles : I plot_feature_imp 11! cal NTI I cal_ordination_anova' I cal_tax4fun2_FRI !
' plot tem 1 " Cf@\;m)' I' plot_group_distance ! “ancombc2” I get_edge_table ! cal_predict I cal Cscore ! 1cal_ordination_envfit! o = = = = = = — = I
=== “anova” ! plot_clustering : “ALDEx2_kw” : get_adjacency_matrix | : plot_confusionMatrix : : cal NST I cal_mantel I
KW dunn® = m = mmm—— == “ALDEx2_t : cal_eigen o cal_ROC | I cal_NST_convert | cal_cor |
wilcox” ._lnda” | subset network I plot ROC R ! plot_cor I
"SCheithr%S;;Hary E;Ejiggz,, I cal_powerlaw : I cal_caretList L B L plot_scatterfit 1
“me “maaslin?” 1 cal_sum_links : | cal_caretlist_resamplesy, =0 = o—-— == === -
“me” “glmm_beta” 1 plot_sum_links | lplot caretlist resamplesl
+ I random_network | L---=-------
----- :. trans_comm I
r ed text | added functions in version 2.0 bILie_texl functions with substantial updates black text| functions without major changes
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BT MetaCyc Qi B = 200

I1: resulting ofu_table (microtable object)

I : MetaCyc abundance file

S1 S2
PWY0-1338 88 66 remove redundant PWY0-1338|g__ Enterobacter.s__Enterobacter_mori 32 5
PWY0-1338|g_ Enterobacter.s__Enterobacter_mori 32 5 data (Step 1) PWY0-1338|g__Pantoea.s_ Pantoea_sesami 3 0
PWY0-1338|g_ Pantoea.s "Pantoea_sesami 3 0 PWY0-1338|unclassified 53 61
PWY0-1338|unclassified 53 61
(Step 4)
search for MetaCyc ontology data
' Step 2) h for SILVA t dat (Step 5)
III: resulting tax_table (Step search for axonomy data
. .= Step 3
(microtable object) (Step 3)

paiviay | Kingiom | | Genus | Species |

PWY0-1338|g__ Enterobacter.s__Enterobacter_mori  Biosynthesis&&Detoxification Cell Structure Biosynthesis&&Antibiotic Resistance polymyxin resistance k__Bacteria ... g__Enterobacter s__Enterobacter_mori
PWY0-1338|g__ Pantoea.s__Pantoea_sesami Biosynthesis&&Detoxification Cell Structure Biosynthesis&&Antibiotic Resistance polymyxin resistance k__Bacteria ... g__Pantoea s__Pantoea_sesami
PWY0-1338|unclassified Biosynthesis&&Detoxification Cell Structure Biosynthesis&&Antibiotic Resistance polymyxin resistance  unclassified unclassified unclassified
(Step 5)

split the content based on ‘&&’

Function: cal_abund(select_cols = ¢(“Superclass1”)*Genus”), rel = FALSE)

Function: cal_abund(select cols = 1, rel = FALSE) \(Step 4) (Step 5) _—_
Biosynthesis|g__ Enterobacter

_ Biosynthesis|g_ Pantoea 5 0

lV:.resuIting ta_xa_al_:und Ii_st Biosynthesis 88 66 Biosynthesis|unclassified o3 o
(m:crotgble object), including Detoxification 88 66 Detoxification|g__Enterobacter 32 5
tables like V and VI Detoxification|g___Pantoea 3 0

V : abundances at the Superclass1 level

VI: abundances at the joint Superclass1 and Genus levels

4 {8 H file2meco A1 microeco FLAEAT MetaCyc i # F- F& SCAF FIFE B .
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(A) Data preparation

Rhizosphere soil 4 %"B% Metagenomics

o

' Metabolomics

Maize roots

Metabolites-taxa correlations

\

(B)

Example: methods for each analysis type

Multiple-factor analysis Single-factor analysis

Experimental setup
' q q Factors Df F p value i
L Ve N e Unified microtable § ——  Wilcoxon test
4 : e € 65
%‘“'ﬂ?.’f K object generation TEES AR Sureun L S s One-way ANOVA
Crop rotation Fertilization class Fertilization 2 35 0.02 @ ool =
B Two-way ANOVA ...... S e
Sampling trans beta Two-way perMANOVA One-way perMANOVA
Q@& 16S/ITS amplicon e PCA. PCoA, PLS-DA - PCoA, OPLS-DA
Bulk soil o T

Select multi-factor |

h / trans_diff  analysis method | ;
P N class for the taxa or gl il
(C) Example: multi-omics data metabolites P |
) : : at a specific level T T
integration analysis o Rolinie aiksviams g Fod Change
T Assess differences between treatments
Amplicon + Metagenomics Community profiling verification Example: method combinations
Infer ASV-species relationship
K Amplicon —» I::lrjggi'::?igil Differential test —— Significant functions
L J
| “ue?
Amplicon 4 Metabolomics —» J
Metagenomics . o .
Metabolites origin inference network Amplicon et (s

Metagenomics — Differential test — — |mportant features

Metabolomics Network analysis
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