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软件选择

GATK SYRI

Deepvariant

使用测序数据进行变异检测： 两基因组间变异检测：
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BWA+GATK（二代reads测序数据）

比对-转换

排序

module load BWA/0.7.17
module load SAMtools/1.9
bwa mem -t 20 -R '@RG\tID:id\tPL:Illumina\tSM:ng9108' 
/public/home/siyli/NG9108/RAWreads/24_10PTG267_5-T250105_0029/bwa/filter_oNG9108_r1 
/public/home/siyli/NG9108/RAWreads/24_15CK-T250105_0028/T250105_0028_RUN871_1.fq.gz 
/public/home/siyli/NG9108/RAWreads/24_15CK-T250105_0028/T250105_0028_RUN871_2.fq.gz | 
samtools view -bS -o r1_ng91082_aligned.bam

module load SAMtools/1.9
samtools sort -o r1_bwa0028_filter_ng9108_sorted_aligned.bam 
/public/home/siyli/NG9108/RAWreads/24_15CK-
T250105_0028/bwa/r1_bwa0028_filter_ng9108_aligned.bam
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过滤BAM

samtools view -h -F 0x804 /public/home/siyli/NG9108/gpm/polish/racon2/NG9108_minimap2.sam > 
NG9108mini_filter1.sam

samtools view -h /public/home/siyli/NG9108/RAWreads/24_15CK-T250105_0028/bwa/r1_ng91082_aligned.bam | awk '$1 
~ /^@/ || $7 == "=" || $7 == "*"' | samtools view -b -o r1_bwa0028_filtei_ng9108_aligned.bam
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GATK变异检测

module load GATK/4.6.0.0
gatk HaplotypeCaller -R /public/home/siyli/NG9108/RAWreads/24_10PTG267_5-
T250105_0029/bwa/filter_oNG9108_r1.fasta -I /public/home/siyli/NG9108/RAWreads/24_15CK-
T250105_0028/bwa/r1_bwa0028_filter_ng9108_sorted_aligned.bam -O 0028_filter_variants.g.vcf.gz

gatk VariantFiltration \
  -R /path/to/reference.fasta \
  -V 0028_filter_variants.g.vcf.gz \
  -O cohort_filtered.vcf.gz \
  --filter-expression "QD < 2.0 || FS > 60.0 || MQ < 40.0" \
  --filter-name "LowQuality"

过滤低置信位点
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Minimap2+SYRI（完整基因组变异检测）

module load minimap2/v2.17
minimap2 -ax asm5 --eqx 
/public/home/siyli/NG9108/gpm/polish/racon1/filter_oNG9108_r1.fasta 
/public/home/siyli/NG9108/gpm/polish/racon2/filter_oNG9108_r2.fasta > 
alnout2_1.sam

比对

module load SAMtools/1.9
samtools view -b /public/home/siyli/NG9108/gpm/polish/racon2/alnout2_1.sam | 
samtools sort -o aln2_1.bam

转换+排序

SYRI检测

module load syri/1.6
syri -c /public/home/siyli/NG9108/gpm/polish/racon2/alnout2_1.sam -r 
/public/home/siyli/NG9108/gpm/polish/racon1/filter_oNG9108_r1.fasta -q 
/public/home/siyli/NG9108/gpm/polish/racon2/filter_oNG9108_r2.fasta -k -F S

-c 比对文件
-r 参考基因组（fasta)
-q 查询基因组文件(fasta)
-F  S输出为sam文件
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stats
bcftools stats cohort_filtered.vcf.gz > vcf_stats.txt
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Deepvariant（深度学习方法）

#使用singularity安装deepvariant
singularity pull --arch amd64 library://glebus-sasha/repo/deepvariant:1.6.1
#运行命令
#BSUB -J deepvariant
#BSUB -n 10
#BSUB -R span[hosts=1]
#BSUB -o deepvariant.out
#BSUB -e deepvariant.err
#BSUB -q normal
module load Singularity/3.7.3
singularity run deepvariant_1.6.1.sif /opt/deepvariant/bin/run_deepvariant --model_type=WGS --
ref=/public/home/siyli/NG9108/RAWreads/24_10PTG267_5-T250105_0029/bwa/filter_oNG9108_r1.fasta --
reads=/public/home/siyli/NG9108/RAWreads/24_15CK-T250105_0028/bwa/r1_bwa0028_filter_ng9108_sorted_aligned.bam --
output_vcf=/public/home/siyli/NG9108/RAWreads/24_15CK-T250105_0028/bwa/deepvariant/NG9108_pvariant.vcf --
output_gvcf=/public/home/siyli/NG9108/RAWreads/24_15CK-T250105_0028/bwa/deepvariant/NG9108_pvariant.gvcf --
num_shards=10
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RefCall，表示模型判定该位点无真实变异。
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质量范围 正确率

10≤QUAL＜20 15.35%

20≤QUAL＜30 53.81%

QUAL≥30 97.55%


