EEFTDEEE (blast., mapping. assemble)



=

RERID#E (R

gw.ddbj.nig.ac.jplcOT 1>
ssh [user name]@gw..ddbj.nig.ac.jp

fRfr/—kicog 4>
glogin
PathMDEX 7E

emacs ~/.bashrc

~ER—LTF4LORY
({5 : /home/hidekih15)
R—LTALIR)DRT; pwd

PATH=“SPATH”:/usr/local/bin:/usr/local/pkg/bowtie2/current& LN TZ 1B AN

T714 IV DH#E5T
set autolist

.bashrc® i
source .bashrc

(TBT S LKA)

* Blast (version 2.2.26)
/usr/local/bin/blastall

% Bowtie 2 (2.0.0-betab)
/usr/local/pkg/bowtie2/current/bowtie2
% SOAPdenovo (1.05)
/usr/local/bin/soapdenovo

# .bashrc

# Source global definitions
if [ -f /etc/bashrc ]; then
. /etc/bashrc
fi
alias emacs='emacs -nw'
alias rm='rm -i'
alias cp='cp -i'
alias mv="mv -i'

set autolist

PATH="SPATH":/usr/local/bin:/usr/local/pkg/bowtie2/current




BLASTHR &

1. FRT5T—43

(1) BLEhHheEes (UxT)—)
/home/hidekih15/lecture/data/BLAST/query/

* B FDIEEBLF|: test_nt.fa
X BIZTFDTI/BRELS: test_aa.fa

(2) T—E3R—X (T2 Hh)

* NIG SuperComputer| 2B FSN TULVHDBEXRELT-IHGE
/usr/local/seq/blast/uniprot/swissprot # {5l : SWISSPROT

x FrxDEIERFRELI-GE
/home/hidekih15/lecture/data/BLAST/db/S_aureus N315 chrfa # %/ LI EEL5
/home/hidekih15/lecture/data/BLAST/db/S_aureus N315 ORFs_aa.fa #18{zFDT7=/ELECF



2. T—AN3IE—

(1) cd~ HR—LTALIRN)~DIEE
(2) mkdirtest #EEHTRATALIR)DIER
(3) cd test

(4) mkdir BLAST
(5) cd BLAST
(6) mkdir query # 1/ 56(%’mkdir —p ~/test/BLAST/query’ CH A BE,
(7) cd query
(8) cp /home/hidekih15/lecture/data/BLAST/query/test_nt.fa .
(9) cp /home/hidekih15/lecture/data/BLAST/query/test_aa.fa .
# 8&91d’cp /home/hidekih15/lecture/data/BLAST/query/*.fa ! CTH AT HE

3. BLASTZA 7S DER

(1) cd ~/test/BLAST

(2) mkdir db

(3) cd db

(4) cp /home/hidekih15/lecture/data/BLAST/db/*.fa .

(5) formatdb -i S_aureus_N315 chr.fa-p F #IEEFI DIHE

formatdb -iS_aureus_N315 ORFs_aafa-pT # 7X/EEECHIDIEE



4. BLASTDZEAT
(1) cd ~/test/BLAST/query/
(2) blastall -p [program name] -a [# of CPUs] -d [Library file name] -i [query filename]
-0 [output filename] # BEARIATF

B o) —hT I /EEER S (test_aa.fa) . T—RN—XHSWISSPROT (P /EEECH) DIZE
blastall -p blastp -a 8 -F F -d /usr/local/seq/blast/uniprot/swissprot -i test_aa.fa

-0 test_vs_swissprot.bp # #5RMDEIE : less test_vs_swissprot.bp

) o) —HERBL T (test_nt.fa) . T—N—XHSWISSPROT (7 =/ ERELS) DIHE
blastall -p blastx -a 8 -F F -d /usr/local/seq/blast/uniprot/swissprot -i test_nt.fa

-0 test_vs_swissprot.bx

) o) —HIERERF (test_nt.fa) . T—ERN—XANERERFTIDIGE

blastall -p blastn -a 8 -F F -d ~/test/BLAST/db/S_aureus_N315 chr.fa -i test_nt.fa -o
test_vs_N315 chr.bn

B o) —MNT7I/BRERS (test_aa.fa) . T—E3RN—ANTI/EEECHIDIHEE

blastall -p blastp -a 8 -F F -d ~/test/BLAST/db/S_aureus_N315 ORFs_aa.fa -i test_aa.fa -o
test_vs_S aureus_N315 ORF.bp

BLASTD O S LDiESE
J095.4L% Ei[AY=¥ okl T—RAR—X
(Hx1)—) (T Hh)
BLASTN 18 B AR5 1 B E S
BLASTP T /EEEC S T2/ EEER S
TBLASTN T /EEEC S & E A5

BLASTX G E A5 T2/ EEER S




BLASTDA 73 KRR

blastall BLESA T ay
-e: E-valueDE{E (5l : -e 1e-10)

-p Program Name [String]

-d Database [String] -m: T—7ILEKDRR (Bl -m 8)
default = nr -V UXI‘@%*%%%&(1§U'V 5)
.i Query File [File In] b T IAAEDERRERTRE(H: -b 5)

default = stdin
-e Expectation value (E) [Real]
default =10.0
-m alignment view options:
0 = pairwise,
1 = query-anchored showing identities,
2 = query-anchored no identities,
3 = flat query-anchored, show identities,
4 = flat query-anchored, no identities,
5 = guery-anchored no identities and blunt ends,
6 = flat query-anchored, no identities and blunt ends,
7 = XML Blast output,

8 = tabular, (FASTADTUR)

9 tabular with comment lines fasta36 -Q test_aa.fa
/home/hidekih15/lecture/data/BLAST/db/S_aureus N315_
ORFs_aa.fa > test_vs_S_aureus_N315_ ORF.fasta36




> O » .
AIL=F)—kD<vE 7 (Bowtie 2)
1. AWS774I)L
JI7LORT /L (EBTRFIEKEN3158K)
/home/hidekih15/lecture/data/BLAST/db/S_aureus_N315 chr.fa

# NCBIDgenomeMis AF; http://www.nchi.nlm.nih.gov/genome/154?project_id=57837

A4 JLSF1)—F (100 bp paired-end reads; DRAMSAFLI=L.M)
/home/hidekih15/lecture/data/illumina/

MRSA_SRR583008_50X_1faStq Fastq??*f)bd){ﬁll (.fastq\ _fq)
MRSA_SRR583008_50x_2.fastq @SRR583008.2:73:BOONUACXX:3:1101:1939:1927 (|)—F4&)
GTATTTCCTAGGACATATAGAGGAACATTCAACGTAAAATTCCCG- -+ (E23l)
—e + (TAAVMMT)
2. #EEXTALUKN) CBBFFFFFHHHHFH1JJJJJJJ1333J33J333J33J13J1333J33J1--- (QV{E)
mkdir —p ~/Mapping/ref http://en._wikipedia.org/wiki/FASTQ format

cd ~/Mapping/ref
cp /home/hidekih15/lecture/data/BLAST/db/S_aureus_N315 chr.fa.

3. YIFLURDAVTIIVYT
bowtie2-build -fS_aureus_N315 chr.fa S _aureus N315 chr.fa>S _aureus N315 chr.log

4. )—FDTZA AR
cd ~/Mapping
bowtie2 -1 200 -X 500 -x ./ref/S_aureus_N315 chr.fa -1 ~/lecture/data/illumina/MRSA_SRR583008 50x_1.fastq -2
~/lecture/data/illumina/MRSA_SRR583008 50x_2.fastq -p 4-SS_aureus_pe275.sam >&

MRSA_SRR583008_50x_bowtie2.out

## AT a DERBA #
bowtie2 -l [minimum insert size] -X [maximum insert size] -x [indexed reference name] -1 [paired-end read 1] -2
[paired-end read_2] -p [number of threads] -S [name of output sam file]



HAOHER
718541 reads; of these:

718541 (100.00%) were paired; of these:
66347 (9.23%) aligned concordantly O times
634069 (88.24%) aligned concordantly exactly 1 time
18125 (2.52%) aligned concordantly >1 times
66347 pairs aligned concordantly O times; of these:
26852 (40.47%) aligned discordantly 1 time
39495 pairs aligned 0 times concordantly or discordantly; of these:
78990 mates make up the pairs; of these:
71945 (91.08%) aligned 0 times
4958 (6.28%) aligned exactly 1 time DB S =
2087 (2.64%) aligned >1 times Tablet jz==: T R
94.99% overall alignment rate ——

3

0]

& (2
=

4

=7

Data
EEILE
tigs: 1 1,365,137 total rea

Cont

BT WO TR T T T T AT T T T

TVEVTHBEDE1—"7: Tablet, IGV

Tablet: http://bioinf.scri.ac.uk/tablet/
samtools index S_aureus_pe275.bam

IGV: http://www.broadinstitute.org/igv/



http://bioinf.scri.ac.uk/tablet/
http://bioinf.scri.ac.uk/tablet/
http://bioinf.scri.ac.uk/tablet/

SNPs/indels M #& H (Samtools)

1. sam7IAAVRT7AILD bamT+—IYCADEME) T7U LU R EDFEIZHES>T-Y—K
samtools view -Sb S_aureus_pe275.sam | samtools sort - S_aureus_pe275

(S_aureus_pe275.bamZ7AILHBH hEIN5) sam (Sequence Alignment / Map)
bam (Binary version of a sam file)

2. SNPs/indels®Dif H
samtools mpileup -uBf ./ref/S_aureus_N315 chr.fa S_aureus_pe275.bam | bcftools view -vc -i 0.1 -
> S_aureus_pe275.vcf

3. vef Z7AILD T4 ILAR1) % (variant qualitylZF D<)
awk '$6>=100"'S_aureus_pe300.vcf >S_aureus_pe300.filt-Q100.vcf

VCF274 )LD
#CHROM POS ID REF ALT QUAL FILTER INFO
scaffold7 1158 . A C 31 . DP=36; .. GT:PL:GQ  0/1:61,0,54:56

DP=36:0Z4 T«

http://www.1000genomes.org/wiki/Analysis/Variant%20Ca Dgé:gé'i%o;%gw(ﬂ\o(_)

11%20Format/vcf-variant-call-format-version-41 ALTER—1)—F%k:20(+).0(—)

P SNPT/T—as

SnpEff, SnpSift: http://snpeff.sourceforge.net
Annovar: http://www.openbioinformatics.org/annovar/



http://snpeff.sourceforge.net/
http://snpeff.sourceforge.net/

AILZF)—RKDT7ETIL

1. AWSI74)L

AIWEF)—k

* 101 bp paired-end reads (1>t —k+ 4 X:180 bp)
/home/hidekih15/lecture/data/illumina/

frag_1.fastq

frag_2.fastq

* 37 bp mate-pair reads (> —kH4X:3,500 bp)
shortjump_1.fastq

shortjump_2.fastq

2. SOAPdenovo FHMDERTE 771 JL (configure.txt; RR—) DERK
TEUTIIRINIREI7ANEEFETINENH D,

)—R 774 DGFR. J—FR. 7TEUTIILFIEF DL E Zconfigure.txt 771 JLIZEE A,
configure 774 JLIZE. http://soap.genomics.org.cn/soapdenovo.html & &1L THBEIZ{ERL.

cd ~/lecture/Assembly
cp ~/lecture/data/SOAPdenovo/configure.txt . # PEDHDI5HE

SOAPdenovo-31mer all -s configure.txt -K 31 -d -D -L 500 -0 S_aureus_pe -p 4 >S_aureus_pe.log

cp ~/lecture/data/SOAPdenovo/configure_pe_mp.txt . # PE & MPZEET-15&
SOAPdenovo-31mer all -s configure_pe_mp.txt -K 31 -d -D -L 500 -0 S_aureus_pe_mp -p 4 >S_aureus_pe_mp.log

## A T3 DEREA ##

AT a D ERBRIEhttp://soap.genomics.org.cn/soapdenovo.htm| S8,

HHAFIZ, KE-MDEZEZTHT . U—FREV—FANLYDIZE>THRBEENEL D,
SOAPdenovo-127merDHDEITTIY =T ILFEX R,



configure.txt

[LIB]

#maximal read length

max_rd_len=101

#average insert size

avg_ins=275

#if sequence needs to be reversed

reverse_seq=0

#in which part(s) the reads are used

asm_flags=3

#use only first 100 bps of each read

#rd_len_cutoff=100

#in which order the reads are used while scaffolding

rank=1

# cutoff of pair number for a reliable connection (at least 3 for short insert size)
pair_num_cutoff=3

#minimum aligned length to contigs for a reliable read location (at least 32 for short insert size)
map_len=32

gl=/home/hidekih15/lecture/data/illumina/MRSA_SRR583008 50x_1.fastq
g2=/home/hidekih15/lecture/data/illumina/MRSA_SRR583008 50x_2.fastq



configure _pe_mp.txt

[LIB]

#maximal read length

max_rd_len=100

#average insert size

avg_ins=300

#if sequence needs to be reversed

reverse_seq=0

#in which part(s) the reads are used

asm_flags=3

#use only first 100 bps of each read

#rd_len_cutoff=100

#in which order the reads are used while scaffolding

rank=1

# cutoff of pair number for a reliable connection (at least 3 for short insert size)
pair_num_cutoff=3

#minimum aligned length to contigs for a reliable read location (at least 32 for short insert size)
map_len=32
gl=/home/hidekih15/lecture/data/illumina/MRSA_SRR583008_50x_1.fastq
g2=/home/hidekih15/lecture/data/illumina/MRSA_SRR583008_50x_2.fastq

[LIB]

#maximal read length

max_rd_len=37

#average insert size

avg_ins=3500

#if sequence needs to be reversed

reverse_seq=1

#in which part(s) the reads are used

asm_flags=2

#use only first 100 bps of each read

#rd_len_cutoff=37

#in which order the reads are used while scaffolding

rank=2

# cutoff of pair number for a reliable connection (at least 3 for short insert size)
pair_num_cutoff=2

#minimum aligned length to contigs for a reliable read location (at least 32 for short insert size)
map_len=32

gl=/home/hidekih15/lecture/data/illumina/shortjump_1.fastq
g2=/home/hidekih15/lecture/data/illumina/shortjump_2.fastq



H AHER

S_aureus_pe.log: AT IJ7A)L

S_aureus_pe.contig: AT« ECH

S_aureus_pe.scafSeq: ARF¥¥ITA—J/LKERS]

S_aureus_pe.scaf: RF¥vI+—ILRICHITHA T4 DEEEHR

ECH{EERDEEHT (EMBOSS) http://emboss.sourceforge.net/

infoseq -sequence S_aureus_pe.scafSeq -outfile S_aureus_pe.scafSeq.infoseq
infoseq -sequence S_aureus_pe.contig -outfile S_aureus_pe.contig.infoseq
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