WashU GCC used MELT to process the illumine short reads data from 4 GCC centers.
MELT (Mobile Element Locator Tool):
https://melt.igs.umaryland.edu/manual.php#_Transposon_Reference_Files

The docker image was bult: "shihuadong/melt:1.0"

1. the reference file used: “GCA_000001405.15_GRCh38_no_alt_analysis_set.fna”.

2. merge the bam files per library into the bam file per sample for WASHU, BCM and UW groups
    samtools merge -o washu-merge.bam WashU/SMH*bam -@ 16

3. To improve the runtime of MELT, these tags were added into bam file by using samtools: 
MC - Mate cigar string; MQ - Mate mapping quality
samtools sort -n -@ 10 -o washu-merge-sortbyname.bam washu-merge.bam #sort by name
samtools fixmate -@ 10 washu-merge-sortbyname washu-merge-fixmate.bam # fixmate to add the tags
samtools sort -@ 10 -o washu-merge-fixmate-sort.bam washu-merge-fixmate.bam #re-sort by coordinate
samtools index -b washu-merge-fixmate-sort.bam -@ 10 # index the bam file

4. run the MELT:
java -Xmx200G -jar /tools/MELTv2.2.2/MELT.jar Single -c 8 -h ${reference} -bamfile ${input} -n /tools/MELTv2.2.2/add_bed_files/Hg38/Hg38.genes.bed -t mei_list.txt -w $out_dir
mei_list.txt:
/tools/MELTv2.2.2/me_refs/Hg38/ALU_MELT.zip
/tools/MELTv2.2.2/me_refs/Hg38/HERVK_MELT.zip
/tools/MELTv2.2.2/me_refs/Hg38/LINE1_MELT.zip
/tools/MELTv2.2.2/me_refs/Hg38/SVA_MELT.zip

5. The output of MELT:

VCF files of MEI for ALU, HERVK, LINE1
WASHU_HapMapMix_Illumina_BCM_MEI_MELT_ALU.vcf
WASHU_HapMapMix_Illumina_BCM_MEI_MELT_HERVK.vcf
WASHU_HapMapMix_Illumina_BCM_MEI_MELT_LINE1.vcf
WASHU_HapMapMix_Illumina_BCM_MEI_MELT_SVA.vcf
WASHU_HapMapMix_Illumina_NYGC_MEI_MELT_ALU.vcf
WASHU_HapMapMix_Illumina_NYGC_MEI_MELT_HERVK.vcf
WASHU_HapMapMix_Illumina_NYGC_MEI_MELT_LINE1.vcf
WASHU_HapMapMix_Illumina_NYGC_MEI_MELT_SVA.vcf
WASHU_HapMapMix_Illumina_UW_MEI_MELT_ALU.vcf
WASHU_HapMapMix_Illumina_UW_MEI_MELT_HERVK.vcf
WASHU_HapMapMix_Illumina_UW_MEI_MELT_LINE1.vcf
WASHU_HapMapMix_Illumina_UW_MEI_MELT_SVA.vcf
WASHU_HapMapMix_Illumina_WASHU_MEI_MELT_ALU.vcf (still running and will share soon)
WASHU_HapMapMix_Illumina_WASHU_MEI_MELT_HERVK.vcf (still running and will share soon)
WASHU_HapMapMix_Illumina_WASHU_MEI_MELT_LINE1.vcf (still running and will share soon)
WASHU_HapMapMix_Illumina_WASHU_MEI_MELT_SVA.vcf (still running and will share soon)

    VCF files of MEI with “PASS”
     PASS_WASHU_HapMapMix_Illumina_BCM_MEI_MELT_ALU.vcf
     PASS_WASHU_HapMapMix_Illumina_BCM_MEI_MELT_HERVK.vcf
     PASS_WASHU_HapMapMix_Illumina_BCM_MEI_MELT_LINE1.vcf
     PASS_WASHU_HapMapMix_Illumina_BCM_MEI_MELT_SVA.vcf
     PASS_WASHU_HapMapMix_Illumina_NYGC_MEI_MELT_ALU.vcf
     PASS_WASHU_HapMapMix_Illumina_NYGC_MEI_MELT_HERVK.vcf
     PASS_WASHU_HapMapMix_Illumina_NYGC_MEI_MELT_LINE1.vcf
     PASS_WASHU_HapMapMix_Illumina_NYGC_MEI_MELT_SVA.vcf
     PASS_WASHU_HapMapMix_Illumina_UW_MEI_MELT_ALU.vcf
     PASS_WASHU_HapMapMix_Illumina_UW_MEI_MELT_HERVK.vcf
     PASS_WASHU_HapMapMix_Illumina_UW_MEI_MELT_LINE1.vcf
     PASS_WASHU_HapMapMix_Illumina_UW_MEI_MELT_SVA.vcf
     PASS_WASHU_HapMapMix_Illumina_WASHU_MEI_MELT_ALU.vcf (still running and will share soon)
     PASS_WASHU_HapMapMix_Illumina_WASHU_MEI_MELT_HERVK.vcf (still running and will share soon)
     PASS_WASHU_HapMapMix_Illumina_WASHU_MEI_MELT_LINE1.vcf (still running and will share soon)
     PASS_WASHU_HapMapMix_Illumina_WASHU_MEI_MELT_SVA.vcf (still running and will share soon)

In column 7, MELT provides one of six FILTERS – PASS, rSD, s25, hDP, lc, or ac0:
(1) No-call filter [s25]. If sites are no-call (./.) for greater than, default, 25% of individuals, then the call will be flagged with the r25 flag in the FILTER column.
(2) 5’ and 3’ evidence filter [rSD]. If sites have too much evidence on one side (only evidence on 3’ or 5’ of predicted insertion site), default 2.0 standard deviations outside of the mean for this discovery project, then the call will be flagged with the rSD flag in the FILTER column. Will not filter a site with fewer than 10 reads of combined evidence. For a more detailed explanation of this, please see our paper (see Citing MELT below).
(3) Split discordant filter [hDP]. Flagged when the (total number of split discordant pairs / total number of standard discordant pairs) * 100 >= 55.
(4) Low complexity filter [lc]. Filters sites that are within +/- 25bps of a low complexity region. Currently in testing.
(5) Allele count 0 filter [ac0]. Filters sites without a genotyped allele.

If the site passes all of these filters PASS will be listed in column 7.


























