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A. Data Treatment and quanlity control 

1. Upload File 

Upload the three sequencing data idividually by Galaxy, barcodes file (txt) of your samples also need to be 

uploaded before downstreem analysis. 

  

 

Required files: 

You can find following test data from the “shared library/test data” directory and import these three files 

there. 

①sequencing data：  Raw sequence data of R1 and R2.  

②barcodes file (txt)：sample list  （this file need to be finished by yourself） 

  

Upload button（multiple files are available） 

http://129.15.40.234:8081/tool_runner?tool_id=upload1
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2. Detect barcodes(FASTQ) 

Inputs: 

 

Options 

Maximum number of errors in barcode: >= 0. 1.5 means allowing one mismatch. 

Outputs: 

 

The barcode sequences were trimed in tagged1_xxx.fastq and tagged2_xxx.fastq files. 

“tagged1_xxx.fastq” is forward direction and “tagged2_xxx.fastq” is reverse direction. 

3. Trim Primer(FASTQ) 

The forward and reverse primer sequences should be trimmed in the raw sequencing data separately. 

Inputs:  

Forward  

 

Reverse  

 

Parameter options: 

Primer used: 

http://129.15.40.234:8081/tool_runner?tool_id=TrimPrimer
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515F GTGCCAGCMGCCGCGGTAA (R1) 

806R GGACTACHVGGGTWTCTAAT (R2) 

 

Modified 515F/806R (Walters W. et al. mSystem. 2015. 1(1):e00009-15 ) 

515MF GTGYCAGCMGCCGCGGTAA (R1) 

806MR GGACTACNVGGGTWTCTAAT (R2) 

 

gITS7F GTGARTCATCGARTCTTTG (R1) 

ITS4R：TCCTCCGCTTATTGATATGC (R2) 

Allowed mismatch: 1.5  

Maximum starting position: 1 (according to your primer position in the raw sequences, usually 

primers start at 1 position) 

Outputs: 

Forward  

 

Reverse  

 

4. Remove end base (FASTQ) (Optional) 

Remove the certain bases for each sequences. It is useful to discard bases with low quality scores. 

Inputs: 

 

Outputs: 

 Remove_TrimPrimer_tagged2_R2.fastq.fastq 

5. Flash (Combine R1 and R2) (FASTQ) 

Inputs: 

Forward sequences for sequence file 1 

Reverse sequences for sequence file 2 

http://129.15.40.234:8081/tool_runner?tool_id=Flash
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Parameter options: 

 The maximum overlap length is usually “250”,  and the other parameters can be changed when 

necessary. 

The minimum required overlap length: 30 (sequence length for enough overlap) 

The maximum overlap length expected in approaximately 90% of read pairs (bp): 250 (250 = 220*2 

– 253 + 25*2.5) 

Average reads length: 220 (based on the length_statistics for sequences after trim primer) 

Avg_frag_length: 253 (515F-806R); 265 (gITS7F-ITS4R);  

Standard deviation of fragment length: 25 = avg_frag_length * 10% 

Outputs: 

 

6. Btrim (FASTQ) 

Inputs: 

http://129.15.40.234:8081/tool_runner?tool_id=Btrim64
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Parameter options: 

Average Quality Score: 20  

Minimum length: 140 (Determined by FastQC results to select maximum sequence length of Q30 or 

Q20) 

Window Size: 5 (every 5 bases was treated as a windon size to check the quality. If the average score 

of these 5 bases is < 20, but the sequence length is > 140, then the bases after this 5 bases will be removed 

and left bases will remain. Otherwise, the whole sequence will be discard.) 

Outputs: 

 

7. Extract FASTA from FASTQ  

Transforming FASTQ file (Trimmed_combined.fastq) to FASTA file 

Inputs: 

 

Outputs: 

 

8. Trim N (FASTA) (Trimming sequences containing “N”) 

Trimming sequences containing “N” 

Inputs: 

http://129.15.40.234:8081/tool_runner?tool_id=ExtractFASTAfromFASTQ
http://129.15.40.234:8081/tool_runner?tool_id=TrimByN
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Parameter options: 

Delete: remove the entire sequence once it contained ‘N’ (more strict) 

Trim: remove the bases in a sequence after ‘N’  

Trim by length (bp): 200 (default; you can change it according to your case) 

Outputs: 

 

9. Trim by Sequence Length 

Inputs: 

 

Parameter options: 

File format:  FASTA / FASTQ (select according to your case) 

Trim or delete: Trim sequence base over the maximum length (strictly, you can choose delete) 

Length range: For 16S (515F/806R) primers, generally 245~260 bp; For ITS (gITS7F~ ITS4R), 

generally varies around 265 bp; the length range can be changed according to your specific case. 

Outputs: 

http://129.15.40.234:8081/tool_runner?tool_id=TrimByLength
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10. Framebot (optional; only necessary for functional genes) 

Inputs: 

 

Parameter options: 

References: unaligned_protein.fasta (own database without alignment) 

Outputs: 

 

11. Generate OTU table 

UPARSE (Recommend; UPARSE for FASTA) 

Inputs: 

 

Parameter options: 

http://129.15.40.234:8081/tool_runner?tool_id=otu_table2
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Reference sequence for chimera checking: find the database in shared library or upload your own 

database. 

Trim length: N/A 

Clustering threshold: 97% (similarity of OTU clustering; usually 0.97) 

Majority rule, cut=?: 0 (keep all singletons) 

Outputs (3 files): 

 

UNOISE (Unoise for FASTA to generate ZOTUs) 

Inputs: 

 

Parameter options: 

The minimum abundance: 8 (default value) 

Outputs: 

 

UNOISE (Unoise for FASTA using Vsearch) 

This program is mainly for large dataset for OTU clustering, such as greater than 4GB. Similar options as 

above instructions. 

The minimum abundance: 8 

Alpha parameter: 2 (not recommended to change) 

Threshold for mapping: 0.97 (default value) 
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Deblur 

Inputs: 

 

Parameter options: 

Trim length: 240 (change based on the intructions) 

Minimum reads: 10 (default; it depends) 

Minimum size: 2 (default; it depends) 

Positive reference filtering database: default Greengene 13.8 version 

Outputs: 
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Uclust 

11.5-1 Uchime 

Inputs: 

 

Parameter options: 

Select: de novo / Reference database (in shared library or upload your own database) 

Outputs: 

 

11.5-2 Uclust 

Inputs: 

 

Parameter options: 

Clustering threshold: 0.97 

Outputs: 
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11.5-3 Generate OTU Table 

Inputs: 

 

Parameter options: 

Clustering method: Uclust 

Other parameters keep default 

Outputs: 

 

12. ITSx Extractor (Optional for ITS) 

This tool is to identify ITS sequences and extracts the ITS regions.. 

Input: 
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Options: 

Usually not requried to change. 

Output: 

 ITSx Summary 

 

 Identified Fungi ITS fasta File 

 

 ITSx results associated with other eukaryotes 
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13. Compare otu table to sequence file (optional) 

Useful when the OTU numbers for rep_seq and table file were inconsistent. Compare the otu table file to 

the sequence file. Only keep the matched sequence or otu name left. 

Inputs: 

 

Outputs: 

 

14. Rarefaction Curve 

① Richness rarefaction 

Inputs: 

 

Parameter options: 

Sample list (optional):  
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Richness rarefaction: 1000 steps 

Outputs: 

 

② Shannon and Simpson Rarefaction 

Inputs: 

 

Parameter options: 

Maximum reads: 40000 (depends on maximum reads of all samples in your OTU table; must be 

changed to multiples for selected steps) 

Outputs: 

 

15. RDP Classifier 

Inputs: 

 

Parameter options: 

http://129.15.40.234:8081/tool_runner?tool_id=16Sclassifier
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Conf: 0.5 (recommended value) 

Gene:  

For 16S, RDP, Greengene, SILVA 

For fungal ITS, warcup, Unite 

For fungal LSU, RDP 

For 18S,  SILVA 

If you want to use your own database to assign taxonomy, it is available now: 

 

 

Outputs: 

 

16. Resample OTU table 

Inputs: 

 

Parameter options: 

http://129.15.40.234:8081/tool_runner?tool_id=resample_tablle
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Resample size: change according to your own OTU table. Usually it is the minimum value of reads 

numbers for all samples in the OTU table with singletons. For test data, the resample size is 33007. 

 

For soil samples, 16S analysis > 30000; ITS analysis > 10000 

Outputs: 
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B. Statistics analysis 

All statistics analysis methods were based on OTU table after resample process (resampled OTU table). 

1. Diversity methods 

1.1 α-diversity (Calculate taxonomy alpha diversity and evenness)  

Inputs: 

 

Parameter options: 

Plot figure using ggplot2: No / Yes (provide a group file, see the example below) 

 

Outputs: 

 

  

1.2 Hill number 
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或者根据 Chao 的最新文章计算 Hill number: 

 

1.3 β-diversity 

Inputs: 

 

Parameter options: 

Quantitative type is corresponding to the abundance type of the input file. The distance calculation 

is based on abundance data. (Recommend) 

Absence/Presence type is corresponding to the 1/0 data type. The input file will be standardized to 

0/1 scale. 

Outputs: 

 

2. Community structure 

2.1 PCA 

Inputs: 
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Outputs: 

 

2.2 DCA 

Inputs: 

 

Outputs: 

 

2.3 NMDS 

Inputs: 

 

Parameter options: 

Distance type: jaccard / bray 

Dimentison type: 2D / 3D 

Plot using ggplot2: provide a group file if you have 

Outputs: 
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2.4 PD&PCoA 

1) PyNAST alignment 

Inputs: 

 

Parameter options: 

Aligned reference sequences: 16S-GreenGene / own aligned database (from shared library or 

upload) 

Outputs: 

 

2) FastTree 

Inputs: 

 

Outputs: 

 

3) UniFrac 

Inputs: 

 

Outputs: 

 

Weighted PcoA and unweighted PcoA are the results of PCOA. 

 



21 

2.5 Relative abundance 

Inputs: 

 

Parameter options: 

Count species richness or count species abundance: richness / abundance 

Result type for each sample: numbers / percentage 

Taxonomy level：Domain, Phylum, Class, Order, Family, Genus, Species (this will shown if you put 

OTU classification file in) 

No. of species showing in the plot: 0 is to show all species. 

Outputs: 

 

3. Comparison analysis 

3.1 Response ratio calculation 

Inputs: 
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Parameter options: 

Treatments / Controls: select specific column in the OTU table file 

Confidence interval: 90 / 95 / 99 

Blanks treatment: considered as missing values 

Draw significant genes in the plot only: No (depends) 

Outputs: 

 

3.2 Paired and unpaired t test 

Inputs: 
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Parameter options: 

Group files for unpaired t test and paired t test: 

 

Paired or unpaired: paired t test / unpaired t test 

Taxonomic file/category file: No (default) / Yes (provide another taxonomy file and select certain 

column) 

Outputs: 

 

 

3.3 Dissimilarity (MRPP, adonis, anosim) 

Using resample_otu_table and group_file to calculate the dissimilarity based on three different 

methods, MRPP, ANOSIM and PERMANOVA. 

Inputs: 

 

Parameter options: 

Distance method: Bray-Curtis distance / Jaccard distance 

Groups: 1 / 2 (Please select according to your sample list) 
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Calculate the dissimilarity of different taxonomy group: No (default) / Yes (Provide another 

taxonmy tabular file for each OTU) 

Sample list for 1 group and 2 group: 

 

You can upload either 1 or 2 types of grouping approaches in the grouping file and choose the 

corresponding number “1” or “2” to define the calculation result. 

Outputs: 

 

 

Attention: The values of upper triangular matrices are the significance value (p-value). The values of 

lower triangular matrices for MRPP, ANOSIM and PERMANOVA are delta, R value and F-value, 

respectively. 

The dissimilarity test for different taxonomy profiles are also available in this analysis tool. The annotation 

file is the classifier file related to the resample_otu_table you have used above. The result of this annotation part 

might look like this: 
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4. Environmental associations 

4.1 Correlation test 

Inputs: 

 

Parameter options: 

Comparison way: Genes vs Environment data (provide a environmental data) / Among genes 

(factors) / Among samples 

Please attention the file format: 

 

Correlation method: Pearson / Spearman / Kendell 

Standardization method: default selection (change if necessary) 

Missing value: fill with zero (before; change if necessary) 

Ajust P-value for multiple comparisons: None (change if necessary) 

Outputs: 
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 correlation coefficient (P value) 

4.2 Multivariate Regression Tree (MRT) 

Inputs: 

 

Parameter options: 

Select factors in MRT analysis: select what you need for the model 

Splitting times: Determined by the best tree from cross-validation (recommend) 

Dissimilarity measures before splitting: Do not calculate distance (change it if errors happened) 

Outputs: 

 

4.3 BioEnv Analysis 

Inputs: 
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Parameter options: 

Dissimilarity index: euclidean / bray 

Metric used for distance of environmental distances: euclidean / mahalanobis / manhattan / gower 

Outputs: 

 

4.4 CCA 

Inputs: 

 

Outputs: 

 

4.5 Mantel Test 

Input: 

For mantel and partial mantel test:  

 

For user-defined partial mantel test: 
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Output: 

 

5. Plotting figures 

5.1 Venn Diagrams 
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5.2 Heatmap 

 

5.3 Hierarchical cluster 
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C. Ecological process analysis 

1. Null model test 

If you are interested in this analysis, please further read: Zhou JZ, Deng Y, Zhang P, Xue K, Liang 

YT, Van Nostrand JD, et al. Stochasticity, succession, and environmental perturbations in a fluidic 

ecosystem. Proc Natl Acad Sci. 2014;111:E836-E45.  

Input: 

 

Output: 

 

2. Null model test on Permdisp 

If you are interested in this analysis, please further read: Zhou JZ, Deng Y, Zhang P, Xue K, Liang 

YT, Van Nostrand JD, et al. Stochasticity, succession, and environmental perturbations in a fluidic 

ecosystem. Proc Natl Acad Sci. 2014;111:E836-E45.  

Input: 
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Output: 

 

3. Beta NTI calculation 

Input: 

 

Output: 

 

4. RC distance 

Input: 
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Output: 

 

5. Summary ecological process 

Input: 

 

Output: 

 

 

 



33 

D. Functional profile prediction approaches 

The introductions of this section will only cover some fundamental operations in our analysis pipeline. The 

results including the inference and plotting figures should be referred to the original literatures for each method.  

The functional profile predictions are mainly divided into two parts according to their amplicon sequences: 

16S-based and ITS-based analysis. The functional profiles prediction tools for 16S-based sequences mainly 

included PICRUSt, Tax4Fun, FAPROTAX and BugBase. For ITS-based sequences, there was only FunGuild 

method in this analysis pipeline. 

1. PICRUSt 

Please see this paper when you have some questions: Predictive functional profiling of microbial 

communities using 16S rRNA marker gene sequences. Langille, M. G.I.; Zaneveld, J.; Caporaso, J. G.; McDonald, 

D.; Knights, D.; a Reyes, J.; Clemente, J. C.; Burkepile, D. E.; Vega Thurber, R. L.; Knight, R.; Beiko, R. G.; and 

Huttenhower, C. Nature Biotechnology, 1-10. 8 2013. 

1.1 Pick up ref OTU 

Input: 

 

Output: 

 

1.2 Normalize by Copy Number 

Input: 

 

Output: 

 

1.3 Predict Metagenome 

Input: 
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Output: 

 

1.4 Categorize by Function 

Input: 

 

Output: 

 

Convert Biom to Tabular 

Input: 
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Output: 

 

2. Tax4Fun 

2.1 Preparation for Tax4Fun 

Input: 

 

Output: 

 Import file for Tax4Fun 

2.2 Tax4Fun 

This tool is to predict functional profiles from metagenomic 16S rRNA data using Tax4Fun. 

Input: 

 

Output: 

 Tax4Fun results 
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 FTU (fraction of taxonomic units unexplained) 

3. FAPROTAX 

This is FAPROTAX (Functional Annotation of Prokaryotic Taxa), a database that maps prokaryotic clades 

(e.g. genera, species or subspecies) to established metabolic or other ecologically relevant functions based on the 

current literature. FAPROTAX includes software for converting taxonomic microbial community profiles (e.g. 

in the form of an OTU table) into putative functional profiles, based on taxa identified in a sample. The web site 

is http://www.zoology.ubc.ca/louca/FAPROTAX/. Please cite: Louca, S. and Parfrey, L. W. and Doebeli, M. 

(2016). Decoupling function and taxonomy in the global ocean microbiome. In Science, 353 (6305), pp. 1272-

1277. [doi:10.1126/science.aaf4507] 

Input: 

 

Output: 

 

http://www.zoology.ubc.ca/louca/FAPROTAX/
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4. BugBase 

4.1 Pick up ref OTU 

Input: 

 

Output: 

 

4.2 BugBase Analysis 

Input: 

 

Output: 

 

If you have a mappling file, you can proceed with mapping file: 
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5. FunGuild 

Input: 

 

Output: 

 Funguild result for “resample_otu_table_soil_ITS.txt” 
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E. Other analysis tools in microbial ecology 

1. LEfSe 

1.1 Input prepare for LefSe anlaysis 

This tool is mainly used to merge multiple files into one file. 

Input: 

 

Output: 

 

 

This program is used for summarizing the relative abundance for samples at multiple taxonomic levels, 

which is required for further LEfSe analysis. The output format should be very similar to the following 

shape. Later you could modify this table according to your demand, like adding different separation 

standards. 

1.2 A) Format Data for LefSe 
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1.3 B) LDA Effect Size (LEfSe) 

 

1.4 C) Plot LEfSe Results 

 

1.5 D) Plot Cladogram 
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1.6 E) Plot One Feature 

 

1.7 F) Plot Differential Features 

 

2. Source Tracker 

Please make a mapping file (tabular-separated txt) by yourself as the following format: 

 

Input: 
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Output: 
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F. Auxilliary tools in miscellaneous section 

1. FastQC 

Input: 

 

Output: 

 FastQC.html 

 

2. Split files into separated samples 

This tool is mainly used to separate sequences within one file to multiple independent files. Then you could 

easily upload these sequence files to NCBI Sequence Read Archieve (SRA). 

FASTA 

Input: 

 

Output: 
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After download it to local directory, you need to unzip this file twice. For the first step of unzipping 

process, you can easily unzip it. For the second step of unzipping process, you need to rename the extension 

file type to “.zip” or “.gz” and thereafter you could to unzip this file. After the two steps of unzipping, you 

can see the separated fasta or fastq files. 

FASTQ 

Similar options as above FASTQ program. 

3. FASTQ format check 

This tool is mainly used to check the file format of a fastq file, four lines for each sequence. 

Input: 

 

Output: 

 Checked Combined.fastq 

 Fastq check summary 

4. Length Statistics 

This tool is to summary the length distribution for fasta or fastq file. 

Input: 
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Options: 

Input file format: FASTA / FASTQ 

Output: 

 length_stat.html 

 

5. Sequence number for each tag 

This tool is mainly used to make a summary sequence numbers for each tag. 

FASTQ 

Input: 

 

Output: 

 Tag_stat.txt 

 

FASTA 

Similar options as above FASTQ program. 
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6. Merge and add tags for each sequence 

This tool is mainly used to merge multiple files and add a tag “--tag” for each sequence, which is required 

in this analysis pipeline. This is very helpful if you have multiple sample files and want to use this pipeline to 

conduct sequencing and  statistical analysis. Please rename the file names like A1.fasta, B1.fasta, C1.fasta or 

A1.fastq, B1.fastq, C1.fastq.  

Input: 

 

Options: 

Input file format: Fasta format / Fastq format 

Output: 

 Renamed file for fasta 

 

 Sequences numbers for each tag 

 

7. Merge files 

This tool is mainly used to merge multiple files into one file. 

Input: 
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Output: 

 Succession (If you put another name in the “rename the merged file”, it will show what you have fill in.) 

8. Data location 

This tool is mainly used to find the data location for certain dataset in the server. The data location is 

helpful to find the dataset for Galaxy adminstrators when you have problems. 

Input:  

 

Output:  

 file_location.txt 
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G. Operation tricks and common problem solutions 

1. Basic operations in Galaxy 

 

Please remember to choose “choose permanently” if you want to erase your history permanently, otherwise it 

will store into a temporary place and your quota will not decrease. See the below introduction for how to find 

temporarily deleted history. 

Copy datasets: 
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2. Shared test datasets 

 

 

 

3. Shared libraries  
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Currently, we provided three shared libraries for 16S, 18S, ITS and mcrA. Please find relevant datasets to 

import into your history. 

 

 

4. Dataset deletions 

Select “saved history” and further choose “Advanced Search” button: 

 

Choose “all” button to show all history that you have created in your account. And select the deleted history to 

further erase or retrieve. 
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5. Share historys to other users 

Select “share or publish” of a certain history, then fill in the individual users: 

 


