Pipeline

1. Quality control

    time parallel -j 2 --xapply \
      "kneaddata -i seq/{1}_1.fq.gz \
      -i seq/{1}_2.fq.gz \
      -o temp/qc -v -t 1 --remove-intermediate-output \
      --trimmomatic /conda2/envs/metagenome_env/share/trimmomatic/ \
      --trimmomatic-options 'ILLUMINACLIP:/conda2/envs/metagenome_env/share/trimmomatic/adapters/TruSeq3-PE.fa:2:40:15 SLIDINGWINDOW:4:20 MINLEN:50' \
      --bowtie2-options '--very-sensitive --dovetail' \
      -db ${db}/kneaddata/human_genome/Homo_sapiens" \
      ::: `tail -n+2 result/metadata.txt|cut -f1`

2. Read-based analysis

    mkdir -p temp/concat
    
    for i in `tail -n+2 result/metadata.txt | cut -f 1`;do 
      cat temp/qc/${i}*_1_kneaddata_paired_?.fastq \
      > temp/concat/${i}.fq; 
    done
    
    
    mkdir -p temp/humann3
    time parallel -j 2 \
      'humann --input {}  \
      --output temp/humann3/ ' \
      ::: temp/concat/*.fq > temp/log


    mkdir -p result/metaphlan3

    
    merge_metaphlan_tables.py temp/humann3/*_humann_temp/*_metaphlan_bugs_list.tsv | \
      sed 's/_metaphlan_bugs_list//g' > result/metaphlan3/taxonomy.tsv
    head -n3 result/metaphlan3/taxonomy.tsv
    
    mkdir -p result/humann3

    humann_join_tables \
      --input temp/humann3 \
      --file_name pathabundance \
      --output result/humann3/pathabundance.tsv

    sed -i 's/_Abundance//g' result/humann3/pathabundance.tsv

3. Assemble-based analysis

3.1 Assembly
    time megahit -t 78 \
        -1 `tail -n+2 result/metadata.txt|cut -f 1|sed 's/^/temp\/qc\//;s/$/_1_kneaddata_paired_1.fastq/'| tr '\n' ','|sed 's/,$//'` \
        -2 `tail -n+2 result/metadata.txt|cut -f 1|sed 's/^/temp\/qc\//;s/$/_1_kneaddata_paired_2.fastq/'| tr '\n' ','|sed 's/,$//'` \
        -o temp/megahit 
    
3.2 Gene prediction, cluster & quantitfy

    time prodigal -i  result/megahit/final.contigs.fa \
        -d temp/prodigal/gene.fa \
        -o temp/prodigal/gene.gff \
        -p meta -f gff > temp/prodigal/gene.log 2>&1 

    time cd-hit-est -i temp/prodigal/gene.fa \
        -o result/NR/nucleotide.fa \
        -aS 0.9 -c 0.95 -G 0 -g 0 -T 0 -M 0

    transeq -sequence result/NR/nucleotide.fa -outseq result/NR/protein.fa -trim Y 

    sed -i 's/_1 / /' result/NR/protein.fa


3.3 gene annotation

    mkdir -p temp/eggnog
    time emapper.py -m diamond --no_annot --no_file_comments \
      --data_dir ${db}/eggnog5 --cpu 3 -i result/NR/protein.fa \
      -o temp/eggnog/protein --override

    
    time emapper.py --annotate_hits_table \
      temp/eggnog/protein.emapper.seed_orthologs --no_file_comments \
    	-o temp/eggnog/output --cpu 3 --data_dir ${db}/eggnog --override


4. Binning

    cd ${wd}/binning
    conda activate metawrap
    nohup metawrap binning -o temp/binning -t 2 -a temp/megahit/final.contigs.fa \
      --metabat2 --maxbin2 --concoct temp/qc/ERR*.fastq &
    
    cd ${wd}/binning
    # rm -rf temp/bin_refinement
    metawrap bin_refinement \
      -o temp/bin_refinement \
      -A temp/binning/metabat2_bins/ \
      -B temp/binning/maxbin2_bins/ \
      -C temp/binning/concoct_bins/ \
      -c 80 -x 10 -t 2
    
    metawrap classify_bins -b temp/bin_refinement/metawrap_50_10_bins \
      -o temp/bin_classify -t 2
    
    conda activate drep

    mkdir -p temp/drep_in
    
    ln -s `pwd`/temp/bin_refinement/metawrap_50_10_bins/bin.* temp/drep_in/
    rename 's/bin/mix_all/' temp/drep_in/bin.*

    for i in `ls seq/|cut -f1 -d '_'|uniq`;do
        ln -s `pwd`/temp/bin_refinement_${i}/metawrap_50_10_bins/bin.* temp/drep_in/
        rename "s/bin./s_${i}./" temp/drep_in/bin.*
    done
    
    ls temp/drep_in/|cut -f 1 -d '_'|uniq -c
    
    ls temp/drep_in/|cut -f 2 -d '_'|cut -f 1 -d '.' |uniq -c


    mkdir -p temp/drep95
    
    dRep dereplicate temp/drep95/ \
      -g temp/drep_in/*.fa \
      -sa 0.95 -nc 0.30 -comp 50 -con 10 -p 24
    
conda activate gtdbtk

    mkdir -p temp/gtdb_classify
    
    gtdbtk classify_wf \
        --genome_dir temp/drep95/dereplicated_genomes \
        --out_dir temp/gtdb_classify \
        --extension fa \
        --prefix tax \
        --cpus 2


    mkdir -p temp/gtdb_infer
    gtdbtk infer \
        --msa_file temp/gtdb_classify/tax.bac120.user_msa.fasta \
        --out_dir temp/gtdb_infer \
        --prefix tax \
        --cpus 2

