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Management with scripts
(Bash, Perl, Python, .. )
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Snakemake

FHTFRule TN, BT T/EMERHE |
ruie
Demo: #& D144 >
B .txt

A.txt

rule name

1

copy:
VAL txt”
"B.txt”

“cp {input} {output}”

}

iHidshell, R SCHF S H SCHRI LB R
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FETHEECFFHN], B3 3CREe
Demo: sam¥FE#ifbam

1| FH 38 A B A SE B A A\ A3 A\ SCAF R

map: ‘

“{sample}{sam”
“{sample} .bam”

“somecommand {input}

‘\é

{output}t”

Test.Cancer .markdup.bam

AN BEFFAEMRAT I X

{sample}. {type} .bam

Sample = “Test”

Type = “Cancer .markdup”
?7?°

Sample = “Test.Cancer”

Type = “markdup
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Z 4 Hinputfoutput

Demo: P/"Bamf{Imerge

far N Ay AT PASZ P2 AR

map: T

“{sample}/ Ll.bam”
“{sample)}.L.”2.bam”

: BT R 5 LB 5 A
“{sample} .merge.bam” T

“somecommand {input[0]} {input[l]} {output}”
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Z 4 Hinputfoutput

Demo: P/"Bamf{Imerge

LA R R A BT CAEEAT 7 44

map: T

a = “{sample}.Ll.bam”
b = “{sample}.L2.bam”

’ i 42 R S HE B 51 H
“{sample} .merge.bam” T

“somecommand {input.a} {input.b} {output}!”
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Inputfloutput 3C 44

Demo: PFi{BamfImerge

samtools index )

/'/,

"sorted;rgads/{sample}.bam"
<) >

"sorted;reads/{sample}.bam.bai"

" t l . d - 1A \
samtools index {input} Input. Output®] LA B shellF
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#ATPythoniy & B AR shelldy 4
Demo: CZAALHE

sort:
a = "path/toe/{dataset}.txt"
b = "{dataset}.sorted.txt"

1 with open (output.b, "w") as out:
for 1 1n sorted(open (input.a)) :

Rule P 147 PythoniE print (1, file=out)
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Ruled?, 5| XAt (Python BkR )4 scripts/plot-quals.py

Demo: iﬂiﬁtﬁ import matplotlib

matplotlib.use ("Agg")
import matplotlib.pyplot as plt
from pysam import VariantFile

sort: ~\ < ; 1

: ) 5| F A< 5 Snakemake 132 H.
a="calls/ald vcf"
="plots/qﬁals.svg"

1 "scripts/plot-quals.py"

5| FiPython 5% R [ I 4~
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ZRuleZ [A] )32 H.
Demo: WAL LR PythonZg 2 1] DL 1E & 1% FH

t

DATASETS — ["Dl" , "D2 1A} ) "D3"]

Jobl: HIRAFEERuUle a1t
BRI ZE—A~ B A Rule

expand{" {dataset} .sorted. txt",
dataset=DATASETS)

Jobi: M Frule sort> kAR, < sort

. = :
job1Fr R E B3N\ ath/to) (Gataset) txtr
"{dataset} .sorted. txt"

"sort {input} > {output}"”
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ZRuleZ [B]JAZ H.
Demo: WHEELNER

DATASETS — ["Dl", "D2H, "D3"]
all

\\\
expand (" {dataset}.sorted. txt", dataset—DATASET )\\

sort

"path/to/{dataset}.txt" "

o h -
"{dataset}.sorted. txt" SO

dataset: D1

sort sort
dataset: D3 dataset: D2

"sort {input} > {output}"
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Snakemake
FiBASTEH

# execute the workflow with target Dl.sorted.txt
snakemake Dl.sorted.txt  #HEHBH

# execute the workflow without target: first :ule defines target

snakemake BAIAPAT B — T Rule g \\\ 2
A
# dry-run oA e
snakemake -n o> U°
-~

# dry-run, print shell cégmaﬁds
snakemake -n -p

# dry-run, print execution reason for each job
snakemake -n -r

# visualize the DAG of jobs using the Graphviz dot command
snakemake --dag | dot -Tsvg > dag.svg
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E& BT ER
Demo: ‘l&%g/l\%%

sort sort
dataset: D3 dataset: D2

MWSTAESS sort
Haﬁ‘ﬁﬁ dataset: D1

# execute the workflow with 8 cores
snakemake --cores 8




Snakemake
FErule P BFEHITEHFEIXE
Demo: W%g/l\%%

DATASETS = ["D1", "D2", "D3"]

all -
\ oy

expand("{dataset}.sorted.txt",‘dataSet=DATASETS)

A

).
-

sort J

/[
"path7/to/{dataset} . txt"
- /
"{dataset} .sorted. txt"
4
mem_mb=100

THEEFFTHRIRIR

"sort --parallel {threads} {input} > {output}"

ShellF#5 & B IR



DATASETS = ["D1", "D2", "D3"]

Snakemake

all
fﬁéﬁ‘f@ﬁ‘ﬂﬂ‘ﬁ@ﬁﬁmﬁ expand (" {dataset} .sorted. txt", dataset=DATASETS)
Demo: E%ﬁﬁ‘&ﬁﬁ% sort

"path/to/{dataset}.txt"
"{dataset} .sorted. txt"
3 4

mem_mb=100

"sort --parallel {threads} {input} > {output}"

ey N # execute the workflow with 8 cores
HATBITHMES 2 = 8/4 | snakemake --cores 8

. . # prioritize the creation of a certain file
BRI ACE

snakemake --prioritize Dl.sorted.txt --cores 8

HATIEIF—AMES 1 = 100/100 # execute the workflow with 8 cores and 100MB memory
snakemake --cores 8 --resources mem mb=100
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chip_info:
h— flank@: chip_info/PanCancer_IDT_vl/pan_cancer.chip.vl.flank@.sort.merge.bed
éﬁﬁ%%%é&%w flank50: chip_info/PanCancer_IDT_v1/pan_cancer.chip.vl.flank50.sort.merge.bed
— > UMISeq: config/UMISeq.v@.cfg
% %%Zﬁ%’fﬁ%% CNV: chip_info/PanCancer_IDT_v1/pan_cancer.chip.vl.cnv.bed

Fusion: chip_info/PanCancer_IDT_v1/pan_cancer.chip.vl.fusion.gene.bed
Fusion_all: chip_info/PanCancer_IDT_v1/pan_cancer.chip.vl.fusion.all_gene.bed
here: chip_info/Here.bed/688forHere.bed
database:
CNV_Anno: chip_info/PanCancer_IDT_vl/pan_cancer.chip.vl.refFlat
SNV_SVM_Model: database/SVM_Model/snv.svm.model.v3.3.2
:{keyl: valuel keyz: value2 ."}O qc21: chip_info/PanCancer_IDT_vl/qcsite.txt

’ ’ cnvBW: database/CNV/black_white.gene.tsv
refl04: database/Refl04/WES ncbi anno_rell@4.dbref
SVGene: database/SV/SV_Fit.bed
SVCosmic: database/SV/Cosmic.list
Drive: database/DriveMutation/driver.list

A ControlSNV: database/LocalControl/somatic.snv.vcf.list.DetailInfo.lefAln.vcf
* ControlInDel: database/LocalControl/somatic.indel.vcf.list.DetailInfo.lefAln.vcf
. Control_Indel: database/LocalControl/oseq_v5.flank10_indel_low_freq_ctrl_set.txt
keyl 'valuel GeneStand: database/GeneTransStand/gene_strand.infor
keyz ‘value2 cnvImportantGene: database/CNV/proto_anti.gene

bgicg: Annotation/bgicg/bgicg_anno.pl
bgicg_config: Annotation/bgicg/PanCancer.vl.anno_config.pl
realn_vcf: database/dbSNP/dbSNP132_1000GIndel _merge for_realgn.txt
ref: database/Hgl9/hg19.fa
config:
snv_params: config/rm_KS.somatk.example.param.cfg
bin:
trim: bin/UMI_Fastq fit-v1.0.pl
0seqQC: bin/oseq_gc-v0.1.5
0seqQC _merge: script/QC.mergedPipeline.pl
Picard: bin/picard4YUC.jar




chip_info:

flank®: chip_info/PanCancer_ an_cancer.chip.vl.flank@.sort.merge.bed
na e ma e flank50: chip_info/PanCancer_IDT_v1/pan_cancer.chip.vl.flank50.sort.merge.bed
UMISeq: config/UMISeq.vO.cfg

CNV: chip_info/PanCancer_ID /pan_cancer.chip.vl.cnv.bed
Fusion: chip_info/PanCancer_ /1/pan_cancer.chip.vl.fusion.gene.bed

Fe B A B

—> S \AC B

all

sort 51 FHEC B X
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N\ A5 R 2R
Demo: bam>X K&, FHAER Test.merge.bam

library bams["Test"]=["test a.bam","test b.ban'] ==p SITFFIEERTEIEEHTE

Library Merge
lambda wildcards: library bams[wildcards.library],
"{library} .merge.bam", | ‘
T R RIRB N DB

mem mb=10800
1

samtools merge {output} {input}

o XA ILEC R R — X 2 1), BRETERERERN BRATRK, AT U R @ BT 3 R ILAS
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B F
Demo: FqffJEL*T

aln
11) fql "

temp (" {sample} .aln.ban' == 7= BHIGE XA (EE S22 A ERIERD

“{sample} .merge.bam"

"log® =P = Hlog A (Foutput®I X Hl: 4T RGN BMIERD

"envs/mapping.yaml" wp B ANrule TRERFE (condalfic B XH)
rg=r"@RG\tID: {sample} \tSM: {sample}" wp AR — LS HTC B

command {input} {output} > {log}
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B F
Demo: FqffJELXT K Merge

aln
11) fql "

“{sample}.aln.bam"
“{sample} .merge.bam"

"log® =P = Hlog A (Foutput®I X Hl: 4T RGN BMIERD

"envs/mapping.yaml" wp B ANrule TRERFE (condalfic B XH)
rg=r"@RG\tID: {sample} \tSM: {sample}" wp AR — LS HTC B

command {input} {output} > {log}
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Il B SCAF 5 ARG A
Demo: 75X KHF

bwa map

"data/genome.fa", <§a
lambda wildcards: conf1g["samples"][w1ld%a S. sample]

temp ("mapped reads/{sample}. baﬁl"/) \_’ﬁ%‘%]lﬁﬂj‘j{ﬁ: (g B 4 FH S ER)

rg=r"@RG\tID: {sample}KtSM {sample}"
() P

" (bwa mem -R '{paramé.rg}' {input} |samtools view -Sb - > {output}) 2> “
samtools sort
"mapped reads/{sample}.bam"
= 7= B R4 XX (T B RR 50K 444 )

protected("sorted reads/{sample}.bam")

"samtools sort -T sorted reads/{wildcards.sample} "
"-O bam {input} > {output}"
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benchmark. txt

h:m:s max_rss max_vms max_uss max_pss io_in io_out mean_load

1927 00001 1.8 103.64 0.19 0.2 0 0.2 0

Benchmark Rule) 19574 00001 1.9 103.64 0.19 0.21 0 0.19 0
X BEIR 17014 00001 119 103.64 0.19 0.2 0 0.22 0.62

21334 00002 119 103.64 0.19 0.2 0 0.23 0.46

Demo: Fqff]ELXT 2416 0:00:02 118 103.64 0.19 0.2 0 0.19 0.41

aln

" fql " ) \
A / \
temp (“ {sample}.aln.bam") ) S
“ )
nlog\\ o /

(=
repeat(“benchmarks/\({s)/amp’le} bwa.benchmark . t.t”, 5) == FEEICFKEIRTEFER M, EHESR

rg=r"@RG\tID: {sample}\tSM: {sample}"

command {input} {output} > {log}



aln

Snakemake

rule E{M‘ﬁﬁ%’ﬂﬁ temp (“{sample}.aln.bam")
Demo: FqffJEL*T og !

repeat (“benchmarks/{sample} .bwa.benchmark. txt”, 5)

rg=r"Q@RG\tID: {sample}\tSM: {sample}"

comfiand {input} {output} > {log}
\ “ ‘1

aln.smk

"aln.smk"

/[
< ) )
/

BEidincludeR5E, WUEsnakema/é¢iHFH$ E KrulesE L E H -

“Single.snv.smk"
“Pair.snv.smk"
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B R B E
Demo: MJEZEF]

Samtools-0.1.19

samtools_index :

Samtools-1.2

BEF rulet BEABERE, WIMEERRAE. BB RIS RE W

Program: samtools (Tools for alignments in the SAM format)

Version: 0.1.19-44428

cd

Usage: samtools <command> [options]

Command: view
sort
mpileup
depth
faidx
tview
index
idxstats
fixmate
flagstat
calmd
merge
rmdup
reheader
cat
bedcov
targetcut
phase
bamshuf

SAM<->BAM conversion

sort alignment file

multi-way pileup

compute the depth

index/extract FASTA

text alignment viewer

index alignment

BAM index stats (r595 or later)

fix mate information

simple stats

recalculate MD/NM tags and ‘=" bases
merge sorted alignments

remove PCR duplicates

replace BAM header

concatenate BAMs

read depth per BED region

cut fosmid regions (for fosmid pool only)
phase heterozygotes

shuffle and group alignments by name

Program: samtools (Tools for alignments in the SAM format)
Version: 1.2 (using htslib 1.2.1)

Usage: samtools <command> [options]

Commands :

-- 1indexing
faidx
index

- editing
calmd
fixmate
reheader
rmdup
targetcut

file operations
bamshuf
cat
merge
mpileup
sort
split
bam2fq

stats
bedcov
depth
flagstat
idxstats
phase
stats

viewing
flags
tview
view

index/extract FASTA

index alignment

recalculate MD/NM tags and '=' bases

fix mate information

replace BAM header

remove PCR duplicates

cut fosmid regions (for fosmid pool only)

shuffle and group alignments by name
concatenate BAMs

merge sorted alignments

multi-way pileup

sort alignment file

splits a file by read group

converts a BAM to a FASTQ

read depth per BED region
compute the depth

simple stats

BAM index stats

phase heterozygotes

generate stats (former bamcheck)

explain BAM flags
text alignment viewer
>CRAM conversion
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FIFHSCHEER
Demo: bam>X K&, FHAER Test.merge.bam

bwa mem -

ref="data/genome. fa", 2\\ \ =D

A

sample=lambda wildcards: config["samples"][wildcards.%amp%e}

-~
-

temp ("mapped reads/{sample}.bam") S

///

"logs/bwa_mem/{sample}.log"

"_R v@RG\tID:{sample}\tSM:{sg?%}e}y"‘
8

Branch: master v snakemakeAwrappers / bio / bwa / mem / Create new file =~ Upload files = Find file = History
"0.1 i wa/mem"
0.15.3 /b o /b a/ e g johanneskoester unified fomatting via black Latest commit dec7e68 on 7 Oct 2019

l i test Remove result file. 3 years ago

ﬁ};ﬁ a 73 ﬁﬁ Eﬁ:[:ﬂ% ) environmentyaml Merged in tdayris/snakemake-wrappers (pull request #80) 12 months ago
%: )
=

[E) metayaml Re-add new wrappers. 3 years ago

[E) wrapper.py | unified fomatting via black 7 months ago

https://github.com/snakemake/snakemake-wrappers/tree/master/bio
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ZMrule LN e e HE T
Demo: bam>X K&, FHAER Test.merge.bam

";ouch out" v ﬁﬁtﬂg§§E¥?§§

llout"

"touch out"“

B > A == 5 RulePATHIPLIE LK
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# execute the workflow on cluster with gsub submission command
# (and up to 100 parallel jobs)

snakemake --cluster gsub --jobs 100

# tell the cluster system about the used threads

snakemake --cluster "gsub -pe threaded {threads}"/&fjobs 100

e
S
snakemake ) )-/[ \\\/ ‘ §
/ A

--restart-times#RM 5 EE BIEHKIRE
--jobs # B IFITHRRMESEH,

--config #Fsnakemake &S E §§§ L)
--configfile #IEEEEBEXHER GTFUISTREZAN)
—--cores # R EES g{%ﬁﬂﬂ?#{
--resources # R EIES inlapea

--touch #FEF AR B NS EFT D
--keep-going #—MEFRM)G, HABMIIEFKREEBIT

--force #oE AT R — %
--forceall #RHIPATHE K Rule B MK H
--forcerun #5EHI AT KRule, FHFEHELMKBE FIRule.

--dry-run #4E NIB1T ) shel1IZE 4, (HEANRBES
--unlock ¥R H®R, EEFREHEHRRE IEESRPNEE X288, BEHd R ELEM
--list # BN smk A FrEEIRB I T B Rule

--dag #E BN RERNA FEH B, BT
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Solution 1: Git repository with

|-— config.yaml

|-— requirements.txt
|-— scripts

| F— scriptl.py

| L—script2.R

L— Snakefile

# clone workflow into working directory

git clone https://bitbucket.org/user/mywork

cd path/to/workdir

# edit config and workflow

vim config.yaml 7
oA

A

-

< )

as nee&éd'

)"

A
A

2\
\ "5 <)
flow.git

-
# install dependencies/into isolated environment
conda create -n myworkflow --file requirements.txt

# activate environment
source activate myworkflow

# execute workflow
snakemake -n

path/to/workdir



Thank you



