· Assembly of mitochondrial genomes of Acropora species using idba_ud

idba-1.1.1/bin/fq2fa --merge --filter ${id}_r1.fq ${id}_r2.fq ${id}.fa

idba-1.1.1/bin/idba_ud --min_contig 13000 --mink 60 --maxk 100 --num_threads 12 --read ${id}.fa -o $id

# ${id} for sample names. 
· Development of Symbiodinium ITS-2 database.
# Cluster exactly same DNA sequences in original GeoSymbio database using cdhit. -c for sequence identity threshold. 
cd-hit-est -i GeoSymbio_ITS2_LocalDatabase.fasta -o GeoSymbio_ITS2_LocalDatabase.cdhit100.fa -c 1
# Blast Symbiodinium ITS-2 sequences in NCBI against the clustered GeoSymbio database using BLASTN, then extract aligned sequences longer than 200bp.  
blastn  -db GeoSymbio_ITS2_LocalDatabase.cdhit100.mod.fa -query raw-ITS2.fasta.mod -evalue 1e-5 -num_alignments 1 -max_hsps 1 -task blastn -outfmt  "6 qseqid sseqid qseq length" |perl -ne 'chomp;@a=split(/\t/,$_);$seq=$a[2];$seq=~s/-//g;if($a[3]>=200){print ">($a[1])$a[0]\n$seq\n"}' >raw-ITS2_geosym-hit.fa

# Concatenate above sequences and the clustered GeoSymbio, and cluster exactly same DNA sequences using cdhit. 
cat raw-ITS2_geosym-hit.fa GeoSymbio_ITS2_LocalDatabase.cdhit100.mod.fa >NCBI-GeoSym.cat.fa

cd-hit-est -i NCBI-GeoSym.cat.fa -o sym-ITS-2_NCBI-GeoSym.fa -c 1 -d 0
## In this case “sym-ITS-2_NCBI-GeoSym.fa” is the final Symbiodinium ITS-2 database
· Identifying sequences with PCR primers from Fastq files.
Custom perl scripts (sequence_ordering_acropora.pl and sequence_ordering_symbio.pl) are provided in the “perl_scripts” directory.
# Identify sequences with RNS2 primer sequences for Acropora samples. 

perl sequence_ordering_acropora.pl ${i}.R1.raw.fq ${i}.R2.raw.fq ${i}
## Outputs are ${i}.GR.fq and ${i}.RNS2.fq. We used ${i}.RNS2.fq in this study. 
# Identify sequences with RNS2 primer sequences for Symbiodinium samples.

perl sequence_ordering_symbio.pl ${i}.R1.raw.fq ${i}.R2.raw.fq ${i}
## Outputs are ${i}.r18Sf.fq and ${i}.Sym28Sr.fq. We used ${i}.Sym28Sr.fq in this study.
· Quality trim and chimera detection

Following commands were used for all MiSeq sequencing data　(both coral and Symbiodinium PCR amplicons). Custom perl script (getFasta_fromID.pl) is provided in the “perl_scripts” directory. ${i} is for sample numbers and changed depending on samples. 
# Quality trim using SolexaQA. 
SolexaQA++_v3.1.7.1/Linux_x64/SolexaQA++ dynamictrim cor-${i}.RNS2.fq -b -h 30 -d .

SolexaQA++_v3.1.7.1/Linux_x64/SolexaQA++ lengthsort cor-${i}.RNS2.fq.trimmed -l 200

# fastq to fasta
cat cor-${i}.RNS2.fq.trimmed.single |perl -e '$c=1;while(<>){if($c==1){$_=~s/^@//;print ">$_"}elsif($c==2){print "$_";}elsif($c==4){$c=0;}$c++;}' > cor-${i}.RNS2.fq.trimmed.single.fa

# UCHIME for chimera detection
usearch10.0.240_i86linux32 -uchime2_ref cor-${i}.RNS2.fq.trimmed.single.fa -db <usearch database> -uchimeout tmp.out -strand plus -threads 10 -mode sensitive
# Extract non-chimera sequences. 
perl -ne '@a=split(/\t/,$_);if($a[2] ne Y){print "$a[0]\n";}' tmp.out | perl getFasta_fromID.pl cor-1.RNS2.fq.trimmed.single.fa  -  > cor-${i}.RNS2.fq.trimmed.nochimera.fa
## In this case cor-${i}.RNS2.fq.trimmed.nochimera.fa is the quality-trimmed and chimera removed sequences. 
· BLASTN for counting valid alignments
Following commands were used for all MiSeq sequencing data　(both coral and Symbiodinium PCR amplicons).  Custom perl scripts (select_top_blastn.pl and sum_each_clade.pl) are provided in the “perl_scripts” directory. ${ident} is percent identity of BLASTN alignment. Fasta files used for BLASTN database (Acropora: RNS2_acropora.fa, Symbiodinium: sym-ITS-2_NCBI-GeoSym.fa) are provided in the “database” directory. 
blastn -num_threads 24  -task blastn -max_hsps 1  -perc_identity ${ident} -num_alignments 2 -evalue 1e-100 -outfmt 6 -db <blastn database> -query cor-${i}.RNS2.fq.trimmed.nochimera.fa |perl select_top_blastn.pl |awk '{print $2}' |sort |perl -e '$c=1;while(<>){chomp;if($_ eq $p){$c++;}else{print "$p\t$c\n";$c=1;}$p=$_;}print "$p\t$c\n";' |tail -n +2 >cor-${i}.RNS2.qv30_per${ident}_hitnum.list
# Number of valid alignments of ITS-2 types that share same GeoSymbio names were summed. 
perl sum_each_clade.pl cor-${i}.RNS2.qv30_per${ident}_hitnum.list |sort -n |perl sum_each_clade.pl - > cor-${i}.hitnum.sum.list
