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SV calling

For each sample, ten selected tools were used to perform SV calling, and for each tool, the data
processing process was consistent, the bam file was used as input, and the vcf file was generated as
the final output results. For MetaSV [1], which merges SV calling results from other multiple tools,
four tools were used as sources for integration, including Pindel [2], Manta [3], Lumpy [4] and
Wham [5]. The detailed usage and parameter settings for each software are provided.

In the script below, “${ID}” represents each sample ID; “${ref6}” represents the chicken reference
genome of GRCgb6a, “$t” represents the number of threads used in data processing, and “./”
represents the current directory. “*.bam” represents all the bam files, and “Control” represents the
control group. Here, we used the ancestor of domestic chicken, Gallus gallus spadiceus subspecies
of Red junglefowl (n=20), as a background control for these case—control-based tools (CNVkit [6],
and Delly [7]). The meaning of the parameters of each software can be checked through the website
(listed below) and the manual of the software, and the parameters were set by referring to the article
of [8].

1. BreakDancer [9] (https://github.com/genome/breakdancer)

## Step 1. Create a configuration file
bam2cfg.pl -v 2.5 ${ID}.bam > ${ID} .config.txt

## Step 2. SV calling
breakdancer-max -y 20 -x 200 -r 3 -m 10000000 ${ID}.config.txt > ${ID} .breakdancer.sv

## step 3. Convert file format

java -jar breakdancer2vcfjar -R ${ref6} ${ID}.breakdancer.sv --out ${ID}.breakdancer.vcf

2. CNVEKit [6] (https://github.com/etal/cnvkit)
#for each breed, run the following two-step program once.

#“${pop}” represents different breed IDs.
#itstep 1. access
cnvkit.py access ${ref6} -o ${pop}.access.bed

#itstep 2. batch

#$ {refFlat} represents the flat format of the chicken annotation file.

cnvkit.py batch --method wgs -p $t ${pop}.*.bam --normal control. * bam --fasta $ {ref6} --annotate
${refFlat} --access ${pop}.access.bed --output-reference ${pop} reference ggs.cnn --output-dir ./

--scatter --diagram

#for each sample, run the following programs.
##tstep 3. coverage


https://github.com/genome/breakdancer
https://github.com/etal/cnvkit
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cnvkit.py coverage -p $t ${ID}.bam ${pop}.access.target.bed -0 ${ID}.target coverage.cnn

cnvkit.py coverage -p $t ${ID}.bam ${pop}.access.antitarget.bed -0
${ID} antitarget coverage.cnn

#itstep 4. fix
cnvkit.py fix ${ID} .target coverage.cnn ${ID}.antitarget coverage.cnn
${pop} reference ggs.cnn -o ${ID}.cnr

#step 5. segment
cnvkit.py segment -p $t --method cbs ${ID}.cnr -0 ${ID}.cns

#itstep 6. SV call
cnvkit.py call ${ID} .cns --drop-low-coverage --sample-id ${ID} --filter cn -0 ${ID} .call.cns

##tstep 7. export vef
cnvkit.py export vef ${ID}.call.cns -i ${ID} -0 ${ID} .call.vef

3. CNVnator [10] (https://github.com/abyzovlab/CNVnator)
#itstep 1. extract read mapping
cnvnator -root ${ID}.root -tree ${ID}.bam -chrom ‘seq 1 28" 30 31 32 33 Z W —unique

#step 2. generate histogram
#${GRCgba_dir} represents the folder path of the chicken reference file.
cnvnator -root ${ID}.root -his 1000 -d ${GRCg6a_dir}

##tstep 3. statistics
cnvnator -root ${ID}.root -chrom ‘seq 1 28" 30 31 32 33 Z W -stat 1000

#itstep 4. partition
cnvnator -root ${ID}.root -chrom ‘seq 1 28" 30 31 32 33 Z W -partition 1000

##tstep 5. call CNVs
cnvnator -root ${ID}.root -chrom ‘seq 1 28" 30 31 32 33 Z W -call 1000 > ${ID}.cnvnator.cnv

#itstep 6. cnv2vcef
cnvnator2VCE.pl -prefix ${ID} -reference GRCg6a ${ID}.cnvnator.cnv ${GRCg6a_dir} >
${ID} .cnvnator.vcf

4. Delly [7] (https://github.com/dellytools/delly)
#itstep 1. SV call
delly call --svtype ALL -g ${ref6} -o ${ID}.delly.all.bcf ${ID}.bam Control.*.bam

3
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#istep 2. SV prefiltering
#“${ID} and control list.tsv” is a list of sample IDs and their groups.
delly filter -f somatic -o ${ID}.delly.all.pre.bcf -s ${ID} and control list.tsv ${ID}.delly.all.bcf

#istep 3. SV genotyping
delly call -g ${ref6} -v ${ID}.delly.all.pre.bcf -0 ${ID}.delly.all.pre.geno.bef ${ID}.bam

Control.* . bam

#istep 4. SV filtering
delly filter -f somatic -o ${ID}.delly.all.pre.geno.filtered.bef -s ${ID} and control_list.tsv
${ID}.delly.all.pre.geno.bcf

##tstep 5. bef2vef
beftools view ${ID}.delly.all.pre.geno.filtered.bef > ${ID}.delly.all.pre.geno.filtered.vcf

5. GRIDSS [11] (https://github.com/PapenfussLab/gridss)

#itstep 1. SV call

gridss.sh -t $t -r ${ref6} -0 ${ID}.gridss.vcf -a ${ID}.gridss.assembly.bam -j grids.jar --jvmheap 5g
${ID}.bam

#itstep 2. vef filter
veftools --vef ${ID}.gridss.vef --recode --recode-INFO-all --remove-filtered-all --out
${ID} .gridss.filtered

6. Lumpy [4] (https://github.com/brentp/smoove)
#itstep 1. SV call
smoove call --outdir ./ --name ${ID} --fasta ${ref6} -p $t --genotype ${ID}.bam

#itstep 2. SV call

#“${gff file}” is the chicken annotation file in gff file format.

smoove annotate --gff $ {gff file} ${ID}-smoove.genotyped.vcf | bgzip -¢ >
${ID} .smoove.genotyped.anno.vcf.gz

7. Manta [3] (https://github.com/Illumina/manta)
## step 1. config

configManta.py --bam ${ID}.bam --referenceFasta $ {ref6} --runDir ./

## step 2. Call SVs
JrunWorkflow.py -j $t -g 5


https://github.com/PapenfussLab/gridss
https://github.com/brentp/smoove
https://github.com/Illumina/manta
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8. MetaSV [1] (http://bioinform.github.io/metasv)
#itstep 1. call SVs
run_metasv.py--reference ${ref6} --bam ${ID}.bam --outdir ./ --sample ${ID} --num_threads $t --

mean_read length 150 --minsvlen 1 --maxsvlen 100000000 --min_support_ins 3 --

mean_read coverage 10 --chromosomes
{1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,30,31,32,33,Z,W} --
spades /$Path_to MetaSV/bin/ --age /$Path _to MetaSV/bin/ --workdir ./ --pindel_vcf
${ID}.Pindel.vcf --manta_vcf ${ID}.Manta.vcf.gz --lumpy_vef ${ID}.smoove.vef.gz --wham_vef
${ID}.Wham.vcf --disable assembly

9. Pindel [2] (https://github.com/genome/pindel)
#itstep 1. call SVs
echo "${ID}.bam 300 ${ID}" > ${ID} config.txt

pindel --fasta ${ref6} --config-file ${ID} config.txt --chromosome ALL --number_of threads $t -
-window_size 10 --min_num_matched bases 50 --min_inversion_size 100 --

minimum_support_for event 3 --sensitivity 0.92 --max_range index 2 --
MIN DD MAP_DISTANCE 3000 --output-prefix ${ID}

##tstep 2. Pindel2vef
pindel2vcf -P ${ID} -r ${ref6} -R GRCg6a -d 201803 --min_coverage 10 --min_supporting_reads
4 --gatk compatible --compact_output_limit 100 -v ${ID}.vcf

10. Wham [5] (https://github.com/zeeev/wham)

#itstep 1. call SVs

whamg -f ${ID}.bam -a $ {ref6} -x $t -c
1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,30,31,32,33,Z, WMT
> ${ID}.Wham.vcf
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