2016.07.31k}

;&g% 4

B 38R : NGSHEHT (Fh ~ L&)
~ Llnuxizi"’CO)T—’ﬂﬁ#*ﬁ JavaPRD F| AL~

l./ l./ ’.j
S LN o L

iﬁki-ﬁ—?ﬂﬁﬁ—?iﬁﬂ;ﬁﬁnﬂ
TIVINAF AV TARTAVABBERRT AT S L
FAREEZ(MEF= ZH0)
kadota@iu.a.u-tokyo.ac.jp
http://www.iu.a.u-tokyo.ac.jp/~kadota/

Aug 01 2016, NGS/I\V XF EEE 1



" o
Contents
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*9 [FFaQCsE1T

. B8 OAIBETes | S ool vt 5. L TQC D BRENGSEHESEOH A+, DD HT1-

YETR—UTE (B H4R—257) (2588,
BDOHF-YIZatREav U RRHYET

ROIEEE S FHT

~NGS, RNA-seq. ¥ /4, FZ-2A007— 4L EHRA{EL FETHE. #Hst. €3

(last mq . HAERE P2 | 12D T (last modified 2016/05/12) NEW
« B | HFFAEEF=EE | 2104 0% 2257 (last modified 2015/09/11)
« FF | BFIEBET =5 | E20cUDBEEL OV S5 L 3515~ (last modified 2
What's |+ 55 | HFIEET=E | E30Lned5 5B S NGST — {3 T (last modi
. corc B BFRIBETRE | 240U T O b0 AT 0TS L0 A —
| — ) FFE | BFIEBEF=EE | 250 T b, v T FL TOC (@modified 2
Ewl e SFE Eﬁ?LEQE%zwl% OV L7177 (last modified 20168
e i W == N a =
CTNET &8 BRARRZSE| FSET LT, IYELY . FLTQC
HEFLEREFEtEn EOaTd | T imme=" Pl Sl FI- AiEmpstEET
FaQCs(ver. 1.34)IcL5HQC
« B30 PDE
» D1 EHPDE(2 s EEESOIWI-ERED ELE HIC, FaQCs=={ 7RI T — # TFastQC (ver. 0.11 3P =T,
HEEE4OID (W7, W8, Wo-7T]H 7= .
Linux37>-F
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s bzip2 (bzip2 £H
o cd (T AL DH17
v echo (XFHIE
o export (37 H7F |
2 filai w4114

fastqc2 -v
fastqc? -g SRRE16Z268sub 1.fastg.gz --outdir=/home/iu/Desktop/mac_share
fastqc? -g SRRE16Z268sub 2.fastqg.gz --outdir=/home/iu/Desktop/mac_share

HEE O [We-51D FIERY | TiT- 7ok F1 3., fastqe2d FastQC ver. 01130 E{T7 O S LITH- T a3
Td . ETFHFRI77ISRR616268sub 1 fastge html(forward BT, (&l 1/ —2/3,FastQC ver. 0.10.1D
FEARC E OB E F4OIWS-61 T &£ DI C. Overrepresented sequencesl ' 2TH H®I ZM TruSeq Adapter, Index?
I H)—FRICEENTLhWAZ e ET, £f-. SRR616268sub 2 fastqe html (reverse{B[j T3
[Mlumina Single End PCR Prmer 1123 —F PICESEN TSI 0HWET,

» Skewer: Jiang et al. . BMC Biownformatics, 2014
» FaQCs:Lo and Chain, BMC Bioinformatics, \
» B, F4Om [W17-3] & EER] C[E, [Wi-1]

- | AN e st S e @3 TICE




*9 [FFaQCsE1T

FaQCs(ver. 1.34)| c XL 5QC

. B3 DAIBETe | 2o b vl o5 £LTOC @ T, DEETALIN)ZERE, B
[FEMB T (F4RIZFEZEDIREN ST

HELZEHOZEHIBRLTLAET), @0

EXZIC. @ZFT (FaE

NREETT, $9200

« GEEFESOIWI-1)EREO IEEHIC, FaQCsE THIDT —H TFastQC (ver. 0.11. 375 FiT,
TEHEAOID [W7, WS, Wo-7]dh 74 .

fastqc? -v
fastqc? -g SRR616268sub 1.fastg.gz --outdir=/home/iu/Desktop/mac_share
fastqc? -g SRR616268sub 2.fastg.gz --outdir=/home/iu/Desktop/mac_share

EEFEAOWe-5)D FERY | SiTo 7z FI. fastge2?’ FastQC ver. 011 3D EiT7OSS LITFi- T &1
T, ETHRIFISRE616268sub 1 fastge html(forward B3, (&l v/ 5 —3/32,FastQC ver. 0.10.10D
e EE E4OWS-61 T d £ 21, Overrepresented sequencesl v2TH H 1M TruSeq Adapter, Index2
F3 B —FRICEENTLESIEN WU ET, T, SRR616268sub 2 fastge html (reversefBy T3,
[Mlumina Single End PCR Pomer 1|25 —F RICEZEN TSI 00 Ed,

» Skewer: Jiang et al.. BMC Bioinformatics, EI}H
» FaQCs: Lo and Chain, BMC Bioinformatics,

« B, B4OD [W17-3]&EFBC[E [m
cd ~/Documents/srp@l7156

rm -t hoge*

rm -f J5*

rm -rf result®
rm -f *.bhz2

puid

1s -1h
fastqc? -v
FaQCs.pl -v

tlme FaQCS pl -adapter -p S5RR6l6268sub 1.fastg.gz SRR616268sub 2.fastg.gz -d resul
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s 2% DFIBETEE 200 b ot 5. zLco| HAEWIT-3EERBIZEIL, DIsETHEERETA S
. ==/ ELTHIAT 52D Dezip/EHE I 74 )L (*fastq.gz)
W1-1:FaQCSEAT |nmonz. srinsqxnssgocicis

ile Ejit iew search Terminal Help (:LUL\O®%4@W9—1 'G?TTTJL’B(:\ 20154 10H
e e 9B LUK SFastQCEA 2 Rh—)LLF-ERE, AT
. ome/iu/soocuments/srp . S —_— y—
iugbielinux[srpe17156] ls -1h ver. 0.11.4LLE . OB’ FaQOsRATHERST, @result2
total 139M TALIOMNIZHEREZRFIT HAIIITHEELTLS

-rw-rw-r-- 1 iu iu 74M 128 9 15:24 SRR616268sub 1.fastq.gz
-rw-rw-r-- 1 iu iu 66M 128 9 15:24 SRR616268sub 2.fastq.gz
iu@bielinux[srp017156] fastqc2 -v [11:574 g1 ]
W FastQC v0.11.4
iu@bielinux[srp017156] FaQCs.pl -v [11:575Ri ]
Version: 1.34
iu@bielinux[srp017156] time FaQCs.pl -adapter -p SRR616268sub 1.fastq.gz SRR6
16268sub 2.fastq.gz -d result2
Bwa extension trimming algnrii’s used.
Processing SRR616268sub 1.fast.gz SRR616268sub 2.fastq.gz file
Processed 2000000/2000000

Post Trimming Length(Mean, Std, Median, Max, Min) of 1972635 reads with Over
all quality 36.37

(99.33, 8.62, 107.0, 107, 50)
FaQCs.pl -adapter -p SRR616268sub 1.fastq.gz SRR616268sub 2.fastq.gz -d 113
4.61s user 11.10s system 96% cpu 19:41.18 total

iu@bielinux[srp017156] | [12:174%# ]
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n BAZIBEFRFEONGS:EH FI4EETHDEE ($FITFastQCEFaQCs)
O F£9 [ZFaQCsET. HEHLY, FastQCTlllumina adapter® jH iR FE R
m Javad 09 S5 LDERTE EETT(Rockhopper2)
0 W2: JavaDHEEREA D O—FK, GURRDEST
0 W3: Linux Tips (&, ps, kill, and nohup)
0 W4EW5: O RSA U hRDET(paired-end), VT R/NADERTE . BEIT
0 W6:a<3 54 hRMDEIT(single—end)
s LinuxRIZETORDF|AHE
0 W7:ENERR T . QuasRINYT—D DAV AR—IL(ZT7—/I\V XA )
0 W8:REARIOTUN WO ELEAEY /LRI EFEEXNFHRIVG GESFE1EDE2)
O W10:sourceE#L. /\vyFE—FTOF|H
O WI2:\yFE—FTOMADERR. ANT7AILDIER/NRIETE
O W13:gziplEHgikRETD F|H
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. 23 | DA RS | B0l o J b vut . TLTOC @F T 1EFTHEEN S DFaQCs

j:aéb(,\ (AjjjT,r}l/) DARAT7AIIZDONTESHL

File Edit View Search Terminal Help LY | my 4) 12:22 {

| fiu@bielinux[srp017156] pwd [11:575Ri ]
/home/iu/Documents/srp017156
iu@bielinux[srp017156] 1ls -1lh [11:574 &1 ]
total 139M

-rw-rw-r-- 1 iu iu 74M 128 9 15:24 SRR616268sub_1.fastq.gz
-rw-rw-r-- 1 iu iu 66M 128 9 15:24 SRR616268sub 2.fastq.gz
’[11 574 & ]

iu@bielinux[srp017156] fastqc2 -v
FastQC v0.11.4
iu@bielinux[srp017156] FaQCs.pl -v [11:575Ri ]
Version: 1.34
iu@bielinux[srp017156] time FaQCs.pl -adapter -p SRR616268sub 1.fastq.gz SRR6
16268sub 2.fastq.gz -d result2
Bwa extension trimming algorithm is used. ’ ’
Processing SRR616268sub 1.fastq.gz SRR616268sub 2.fastq.gz file
Processed 2000000/2000000

Post Trimming Length(Mean, Std, Median, Max, Min) of 1972635 reads with Over

all quality 36.37
(99.33, 8.62, 107.0, 107, 50)

PP ™D -f-mﬂj

,, FaQCs.pl -adapter -p SRR616268sub 1.fastq.gz SRR616268sub 2.fastq.gz -d 113
SN N4 61s user 11.10s system 96% cpu 19:41.18 total

> Siu@bielinux[srp017156] [12:174 % ]
Fox

(G
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. 23 | DA RS | B0l o J b vut . TLTOC DOFLERENGSEH Es5ED YA+

353’9(:‘ (AZIT7AIL) 15, S35 L Dra00 R T

ROIEEE S FHT

~NGS, RNA-seq. ¥ /4, FZ-2A007— 4L EHRA{EL FETHE. #Hst. €3

RURDER RASARER AT

(last md .

- SEE
. EEE
What's |+ =3
.« cryt BRE
1) — ) BEE
iyl v EEE
ﬁ% EHE

(ko]

A EE=EE | 122U T (last modified 2016/05/12) NEW
B AL AFE F=it | #1104 o+ O% 2237 (last modified 2015/09/11)

BF=3LEEEFE=EE | E2DicUlEish s v F 54 315~ (last modified 2

HEIEFEFEEEE | E30Lm=IS B NGST — 2032 T (last modi

B#IfEETEsE| 24004 T ot 0— LT 005 L0 2 — )1

HaEFAEREFses | EaOlr v 2, w9 FLTQC modified 21

BHFEET = | 260l /Lo ) (last modified 2010

B
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22 AAIBEPLHE | BSEF VT, IVELYT . FLTQC
BAZ BEEESED SO TT . Linmxd v PO 283 FICHiEBPHET T,

» Fs[O]5PDF
« 7 EEIPDE(201;

Linux1-=7>-F

s bzip2 (bzip2 £HE.
o cd (T L DFES
v echo (3TFHIE F5
+ export (ZHFF 1B
2 Fila w40, 240F

FL.EERI(Lactobacillus casei 12A) paired-end RNA-seqT — #DH I35
Ilumina HiSeq 20007 {5 e T — 5T .

 AAHTIB
= SRR616268 (DDBJ SRA; DRA)
= SRE616268 (EMBL-EBI ENA)
= SRE616268 (NCBI SRA)

« DRADSERIBL T cbzip2 EHE 771 ). 22080 THIE 539,023,984 T, U —F #113134,755,996!) —F (#71.35{8).
= forward{ll|: SRR616268_1 fastq bz2. 7.662.128,101 bytes (#]7.2GB). 2!)—F 107 bp,
= reverse{ll]: SRR616268 2 fastq bz2, 7,017.031,734 bytes (#16.6GB). £ —193 bp.

#wget -c ftp://ftp.ddbj.nig.ac.jp/ddbj_database/dra/fastq/5RAB61/SRABG1483 /SRX2842]
#wget -c ftp://ftp.ddbj.nig.ac.jp/ddbj_database/dra/fastq/5RAB61/SRABG1483 /SRX2842]
1s -1 *.fastg.bz2

bzip2 -dc SRR616268 1.fastg.bz2 | wc

bzip2 -dc SRR616268 2.fastg.bz2 | wc

£ b,




] . B3 | DRI ET S5 | Bl vl wot 4. £ TQC DFLELE Dpaired—end RNA-seqT—%,

BESN (AN T7A L), Disens e 0%

J[EXNY

FLAEEI(Lactobacillus casei 12A) paired-end R} A-seqT — 2D H IHL DEXIEL . forwardfl| 3107 bp. reversefil

Iiumina HiSeq 20007185 M= 7 — 4TF, M93 bp, bzip2 [ EHE 77 A IVIKRETE, &t
. /AHDB $J14GBIZET B R AH1=1T

- SER616268 (DDBJ SRA; DRA)
= SRR616268 (EMBL-EBI ENA)
> SRR616268 (NCBI SRA)

» DRADSHRIBLIcbap2 EHE 74 /1. 22801 T#3 5359,023,9841 7. U —F #4113 134,755,996") — B (#711.33{8).
= forward{ll]: SRR616268 1 fastq bz2, 7.662.128,101 bytes (¥17.2GB). ') —F 107 bp,
= reverseffl]: SRR616268 2 fastq. bz2, 7.017.031,734 bytes (}16.6GB). =2!J—F93 bp.

fuwget -c ftp://ftp.ddbj.nig.ac.jp/ddbj database/dra/fastq/5RAB01/SRABG1483 /SRX2842

#uwget -c ftp://ftp.ddbj.nig.ac.jp/ddb]j database/dra/fastq/SRABE1/SRABE14A83 /SRX2842
ls -1 *.fastqg.bz2

bzip2 -dc SRR616268 1.fastqg.bz2 | wc
bzip2 -dc SRR616268 2.fastg.bz2 | wc
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. &5 DAIBETEE | B0 ol ot 5. ELTQC (1DDBJ SRA (DRA)YMN S, @ (#TaAAk
7oL TWAH)FASTQI7AILES
j:DébL\ (]\7377411/) YA—FF B, bzip2[EHE T 7 A IL(bz2)

FLAZE(Lactobacillus casei 12A) paired-end RNA-seq7 — 2D 3510 ELTELNS, @( . ITcDbz27714)L

Mumina HiSeq 200071857 — 4T, ZERLDD. 77M1ILD T EWcTHY Y
. DB I‘L,'CL\% DN FDFER,  B©ATE|-T
A‘ERREL&E&ES{DDBJSRA;DRA] —FHIEHREETLNS
- SRR616268 (EMBL-EBI ENA)

> SRR616268 (NCBI SRA)

» DRAMSERISLIcbzip2 EFE 77 Mo 22861 TH#T 539,023,984{T. U —=F#13134.755,996") —F (3#11.35(8). |
= forward{ll]: SRR616268 1 fastq bz2, 7.662.128,101 bytes (¥17.2GB). ') —F 107 bp,
= reverseffl]: SRR616268 2 fastq. bz2, 7.017.031,734 bytes (}16.6GB). =2!J—F93 bp.

fuget -c ftp://ftp.ddbj.nig.ac.jp/ddbj database/dra/ftastq/SRAB01/SRABG14A83 /SRX2842
#uwget -c ftp://ftp.ddbj.nig.ac.jp/ddb]j database/dra/fastq/SRABE1/SRABE14A83 /SRX2842

ls -1 *.fastqg.bz2
bzip2 -dc SHHElEEEE_l.FEth.bEE WC }‘

bzip2 -dc SRRblb268 2.fastqg.bz2 | wc

Aug 01 2016, NGS\VXFVEEE 10



. 248 | DAILEET =5 | B0l b, vot 5. L TQC DAV FINETHITELD T, PD

BELNAATFAI) o i

FLEEE(Lactobacillus casei 12A) paired-end RNA-seq7 — 2D HEHL
Nlumina HiSeq 2000T{§o T —HT9 .

« Z2HDB

= SER616268 (DDBJ SFA: DRA)
SRR616268 (EMBL-EBI ENA)
SRR616268 (NCBI SRA)

» DRADSHRIBLIcbap2 EHE 7 /. 22801 TH3 539,023,9841 7. U —F #4113 134,755 996" — F (#11.33{8).
forward{Hl: SRR616268 1 fastq bz2. 7,662.128,101 bytes (¥17.2GB). 2! —F 107 bp,
reverselfl]: SRR616268 2 fastg bz2, 7.017.031.734 bytes (§16.6GB). £)—F 93 bp.

Smet o Bt D ERTS, 22801 T#134.000.0001 T, U—F #13 1.000,0000) —F (1007R),
#L,E:t | EEEsEo[wW2s-25k Y.,

le -1 *. forward{fl]: SRR616268sub 1 fastq.oz, 74.906.576 bytes (stmj £ —F 107 bp.
bzip2

i reverse{ll|: SRR616268sub 2 fastq oz, 67,158,462 W*—b 93 bp. '
bzip2 -d

bzip2 -dc SRR616268 1.fastq.bz2 | head -n 4000000 | gzip > SRR616268sub_1.fastqg.gz

i
=

bzip2 -dc SRR616268 2.fastq.bz2 | head -n 4060000 | gzip > SRRb16268sub _2.fastqg.gz

o I b D gzipE T A1 E LT O~ THER IS T RE,

wget -c http://www.iu.a.u-tokyo.ac.jp/~kadota/R_seq/SRR616268sub 1.fastqg.gz
wget -c http://www.iu.a.u-tokyo.ac.jp/~kadota/R_seq/5RR6lb6268sub_2.fastq.gz
1s -1 *.fastg.gz

gzip -dc SRRG16268sub_1.fastg.gz | wc

gzip -dc SRRBA16268sub _2.fastg.gz | wc

Aug 01 2016, NGSHN\VXFVEEE 11



. 25 DARETSE | B0l ool vot 5. TLTOC @FaQCsD ANT7AILTHD

3:3 é H L) ( A jj 77 ,r ) l/) . @SRR616268* fastq.gz T

File Edit View Search Terminal Help LY | my 4) 12:22 {

| fiu@bielinux[srp017156] pwd [11:575Ri ]
| 1 /home/iu/Documents/srp017156
iu@bielinux[srp017156] 1ls -1lh [11:574 &1 ]
total 139M

-rw-rw-r-- 1 iu iu 74M 128 9 15:24 SRR616268sub_1.fastq.gz
-rw-rw-r-- 1 iu iu 66M 128 9 15:24 SRR616268sub 2.fastq.gz
’[11 574 & ]

iu@bielinux[srp017156] fastqc2 -v

FastQC v0.11.4

iu@bielinux[srp017156] FaQCs.pl -v [11:575Ri ]
Version: 1.34

iu@bielinux[srp017156] time FaQCs.pl -adapter -p SRR616268sub 1.fastq.gz SRR6

Processing SRR616268sub 1.fastq.gz SRR616268sub 2.fastq.gz file
Processed 2000000/2000000

Post Trimming Length(Mean, Std, Median, Max, Min) of 1972635 reads with Over
all quality 36.37

(99.33, 8.62, 107.0, 107, 50)

mwmmﬂmﬁ’

,, FaQCs.pl -adapter -p SRR616268sub 1.fastq.gz SRR616268sub 2.fastq.gz -d 113
SN N4 61s user 11.10s system 96% cpu 19:41.18 total

> Siu@bielinux[srp017156] [12:174 % ]
b
’ "I-'.- =

1)

16268sub_2.fastq.gz -d result2
Bwa extension trimming algorithm is used. ’ ’
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« H3E | HEiEEEFEEE | Esor v Db, vl e FU

El‘oébl,\(FaQCS)

FaQCs(ver. 1.34)| c XL 5QC

» BEEFEO[WI-1]EREOIERIC, FaQCsE={THID T — 2 TFast(]
TEHEAOID [W7, WS, Wo-7]dh 74 .

(DFaQosJ?% R, BIEFELOTESL =L EWLSHIT
Tld7d . BB N—230 BB AT LGitHub E T
NEAShTWNATOS S LO—F GEE FE4EIW15) &
LT.F=709 5 LRETRHWNSPerED 1—)L(FE4
BIWIS)D AV A—)LiETGRE . CNFETRNMLTIE
M= T IV DIGIERELTOERE LA KREL

fastqc? -v

fastqc? -g SRR616268sub 1.fastg.gz --outdir=/home/iu/Desktop/mac_share
fastqc? -g SRR616268sub 2.fastg.gz --outdir=/home/iu/Desktop/mac_share

EEFEAOWe-5)D FERY | SiTo 7z FI. fastge2?’ FastQC ver. 011 3D EiT7OSS LITFi- T &1
Td., EiTham 71/ 5RR616268sub 1 fastoc html(forward{8IyT 3. (/8 —i/32,FastQC ver. 0.10.10D
e EE E4OWS-61 T d £ 21, Overrepresented sequencesl v2TH H 1M TruSeq Adapter, Index2
F3 B —FRICEENTLESIEN WU ET, T, SRR616268sub 2 fastge html (reversefBy T3,

[Mlumina Single End PCR Pomer 1|25 —F RICEZEN TSI 00 Ed,

» Skewer: Jiang et al.. BMC Biownformatics, 2014
» FaQCs:Lo and Chain, BMC Bioinformatics. 2014

« 1, B4OD [W17-3]2EES)NCEL . [W1-1]

cd ~/Documents/srpdl7156
rm -t hoge*

rm -f J5*

rm -rf result®

rm -f *.bhz2

puid

1s -1h
fastqc? -v
FaQCs.pl -v

time FaQls.pl -adapter -p 5RRBleZ268sub 1.fastg.gz SRR616268sub 2. fastq.gz -d

1s

Aug 01 2016, NGS/\U XA #EES Lo and Chain, BMC BiOinfOI’matiCS, 15: 366, 201
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FEZBEDELZLLTEN DT
j:a é -, L h ( FaQ CS) —95@’771*)7-474)1/9'}‘/’/37“’(3‘ (4% Zlllumina®)

. 28 | OAIBRTe | 2ot ot 5 = FaQCs B{R[EQuality Control BT A5 5L, (FFERk27

—

) paired—end T

BMC Bicinformatics. 2014 Mov 19;15:365. doi: 10.1186/512853-014-D365-2. 7/517°9—|}$£ fﬁ—adapteryj-j%/a_‘/@ayfﬁ’“i(— '[5
Rapid evaluation and quality control of next genera 22D T, FEEICHIZFIZL TV =-AEHARRIZE
Lo CC', Chain PS?3. S>t=&kYbEoI-(EANDERETY) VS TT

+ Author information

Abstract
BACKGROUND: Next generation sequencing (NGS) technologies that parallelize the sequencing process and produce

thousands to millions, or even hundreds of millions of sequences in a single sequencing run, have revolutionized genomic
and genetic research. Because of the vagares of any platform's sequencing chemistry, the expenmental processing,
machine failure, and =0 on, the quality of sequencing reads is never perfect, and often declines as the read i1s extended.
These errors invanably affect downstream analysis/application and should therefore be identified early on to miigate any
unforeseen effects.

RESULTS: Here we present a novel FastQ Quality Control Software (FaQCs) that can rapidly process large volumes of

Both the speed of processing and the memory footprint of storing all required information have been optimized via
algonthmic and parallel processing solutions. The tnmmed output compared side-by-side with the onginal data is part of th
automated PDF output. We show how this tool can help data analysis by providing a few examples, including an increased
percentage of reads recruited to references, improved single nucleotide polymorphism identification as well as de novo
sequence assembly metrics.

data, and which improves upon previous solutions to monitor the quality and remove poor quality data from sequencing runs. ,

CONCLUSION: FalCs combines several features of currently available applications into a single, user-friendly process, and
includes additional unigue capabilities such as filtering the PhiX control sequences, conversion of FASTQ formats, and multi-
threading. The original data and trimmed summaries are reported within a vanety of graphics and reports, providing a simple
way to do data quality control and assurance.

PMID: 25405143 [PubMed - indexed for MEDLINE] PMCID: PMC4246454  Free PMC Article
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+ HFE  HFFEBEFsE | E50r vl wull A FLTOC

El‘oébl,\(FaQCS)

(DFaQCs D GitHubH- 1~

FaQCs(ver. 1.34)| c XL 5QC

« GEEFESOIWI-1)EREO IEEHIC, FaQCsE THIDT —H TFastQC (ver. 0.11. 375 FiT,
TEHEAOID [W7, WS, Wo-7]dh 74 .

fastqc? -v
fastqc? -g SRR616268sub 1.fastg.gz --outdir=/home/iu/Desktop/mac_share
fastqc? -g SRR616268sub 2.fastg.gz --outdir=/home/iu/Desktop/mac_share

EEFEAOWe-5)D FERY | SiTo 7z FI. fastge2?’ FastQC ver. 011 3D EiT7OSS LITFi- T &1
Td., EiTham 71/ 5RR616268sub 1 fastoc html(forward{8IyT 3. (/8 —i/32,FastQC ver. 0.10.10D
e EE E4OWS-61 T d £ 21, Overrepresented sequencesl v2TH H 1M TruSeq Adapter, Index2
F3 B —FRICEENTLESIEN WU ET, T, SRR616268sub 2 fastge html (reversefBy T3,
[Mlumina Single End PCR Pomer 1|25 —F RICEZEN TSI 00 Ed,

» Skewer: Jiang et al.. BMC Biownformatics, 2014
» FaQCs:Lo and Chain, BMC Bioinformatics. 2014

R AT [W17-3] £ BB Z[EL . [W1-1]

cd ~/Documents/srpdl7156
rm -t hoge*

rm -f J5*

rm -rf result®

rm -f *.bhz2

puid

1s -1h
fastqc? -v
FaQCs.pl -v

tlme FaQCS pl -adapter -p 5RR6lb6Z268sub 1.fastg.gz SRR616268sub 2.fastqg.gz -d resultl
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= E4B/W17-3, GitHUbOR—T e gpf=YI[Z, F|
N ~ FRIRERA T a>vDERBEHY ., HlIZ XDOZEBkD
j:D é H L \ ( FaQ CS) HZ LT, -adapterA T LavEdlFondlésE

GitHub This repository  Search Explore Features Enterprise Blog Sign u i N

N F D lx,m&HJE&)é@—C(if&< F&QCS’&JEL/—C
__Eé[\!rl;;liiigmig:rgjatics.‘FaQCs @ Watch 5 BASIC GltHUbo)/\_~o*ﬁmbﬁﬁ®$%ﬁéiﬁa /\L/

* Trimming by quality 5 and filtering reads with any ambiguous base or low complexity.

45 commits 1 branch 1 release 1 contributo
$ perl FaQCs pl -p reads1 fastq reads?2 fastq -d out_directory
P branch: master~ FaQCs / + =
e branei 1 23 Commite ahead. 15 commite betind ehienehmEsie oull Request ] Compare * Quailty check only on subsamples of input, no trimming and filtering.
fi .
e S perl FaQCs.pl -p reads1 fastq reads2.fastq -d out_directory -qc_only
& chienchi authored on Mar 31 latest commit Gaed83sdec ES
example adjust margin of pdf plots 3 months ago
galaxy_module Update FaQCs xm 6 months ago
b Add option "-5trim_off <bool> Tum off trimming from 5'end 4 months ago Fu" USAGE
B COPYRIGHT add LICENSE a year ago
B FaQC paich for jellyfish v2 3 months ago
= e peenErEE S Usage: perl FaQCs.pl [options] [-u unpaired.fastq] -p readsl.fastq reads2.fastg -d out_director
B LICENSE add LICENSE a year ago Version 1.34
B README.md fix typo 2 months ago Input File: (can use more than once)
-u <Files» Unpaired reads
E= README.md
-p <Files» Paired reads in two files and separate by space
. = Trim:
FaQCS' Quallty COI1'|II'0| Of NeXt -mode "HARD" or "BWA" or "BMWA_plus” (default BWA_plus)
. . L 0 . . . .
Generatlon SequenCIng Data BWA trim is NOT A HARD cutoff! (see bwa's bwa_trim_read() function in bwa:
-q <INT» Targets # as quality level (default 5) for trimming
Quality 3D plot. (Position vs. Score vs. Fraquency)
-5end <INT» Cut # bp from 5 end before quality trimming/filtering
%i“u — b ' -3end <INT» Cut # bp from 3 end before quality trimming/filtering
W & ]
- | - 1
£ 'a'ln.'lli;ﬂ‘ | £ 3“'1‘5;', ! -adapter <bool>» Filter reads with illumina adapter/primers (default: no)
E 1l £ 0 !
E '%%:EI ;' H E% ‘,' -rate  <FLOAT» Mismatch ratio of adapters' length (default: 8.2, allow 2
g o { £ oml |
-artifactFile <File> additional artifact (adapters/primers/contaminations) referenc
Filters:
-min_L <INT»> Trimmed read should have to be at least this minimum length (defaul
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+ HFE  HFFEBEFsE | E50r vl wull A FLTOC

SETHROaATURIZIF-adapterA T

VM DNTLVS, COREZEIZDULNTERBA
j:a S50 ( FaQCS) EF FaQCeE BRI LIS (4

FaQCs(ver. 1.34)| c XL 5QC

BIW17-1) (L. —adapterZDI(FTLNE A 7=

« GEEFESOIWI-1)EREO IEEHIC, FaQCsE THIDT —H TFastQC (ver. 0.11. 375 FiT,
TEHEAOID [W7, WS, Wo-7]dh 74 .

fastqc? -v
fastqc? -g SRR616268sub 1.fastg.gz --outdir=/home/iu/Desktop/mac_share
fastqc? -g SRR616268sub 2.fastg.gz --outdir=/home/iu/Desktop/mac_share

EEFEAOWe-5)D FERY | SiTo 7z FI. fastge2?’ FastQC ver. 011 3D EiT7OSS LITFi- T &1
Td., EiTham 71/ 5RR616268sub 1 fastoc html(forward{8IyT 3. (/8 —i/32,FastQC ver. 0.10.10D
e EE E4OWS-61 T d £ 21, Overrepresented sequencesl v2TH H 1M TruSeq Adapter, Index2
3O —FRICEEINTLAI &MU TS, -, SRR616268sub 2 fastge html (reversef{BI T3,
[Mlumina Single End PCR Pomer 1|25 —F RICEZEN TSI 00 Ed,

» Skewer: Jiang et al.. BMC Biownformatics, 2014
» FaQCs:Lo and Chain, BMC Bioinformatics. 2014

« 1, B4OD [W17-3]2EES)NCEL . [W1-1]

cd ~/Documents/srpdl7156
rm -t hoge*

rm -f J5*

rm -rf result®

rm -f *.bhz2

puid
1s -1h

fastqc? -v '
FaQCs.pl -v

tlme FaQCS pl -adapter -p 5RR6lb6Z268sub 1.fastg.gz SRR616268sub 2.fastqg.gz -d resultl
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Hxb Y (FaQCs)

@FastQC Report

Summary

@Basic Statistics

@Per base sequsnce quality

@Per tile sequence guality

@Per sequence quality scores

@Per base sequence content

Per sequence GO content

@Per base N content

cequence | ength Distribution

@Se ushnce Duplication Lewvels

@Ove mrepresented sequences

@ﬁdanter Content
@Kmer Content

CTTTCGACAATGGACCTTATCGCTCACTGTC
ATTTAGCCTTGOGAGATGGTCCTCCCGGATT

—adapterzDI19 IZFaQCsZEZE{TLI=FASTQT7
AIVEAFAELT, FastQCEREITLIHKER (F4E
W17-2) , DOverrepresented sequencesZBkéH 5
& . @ Illumina®) TruSeq Adapter, Index 2R D
Moz COTEMBT IAILNTIE T A TE2—EL
FIREFETIIITALGONIEFRU., £4EWILT-3
T-adapterz DT THLHEVNWDALLELNEE

CGCTACTCATGCCGGCATTCTCACTTCTAAG

U ENZEFET [ERAICEITLI=(ELVDIRE)

CCGRGGTGCTTTTCACCTTTCCCTCACGGT ACTUGT TCAUTATUGGTCAL
GGLCCTATTCACTGCGLCTGACCT TGLGGTCAGCACCCCTTCT TCCGAAG
CTGGTGATCTGGGCTGT TCCCCTTTCGACAATGGACCTTATCGCTCACTG
GCCGCCGGCCAGCTATGTATTCACT GACAAGCAATACACTGATGTGTACT
GCCGAGTTCCT TAACGAGAGT TCGCTCGCTCACCTGAGGATACTCTCCTC

AGATCGLAAGAGCACACGTCTGAACTCCAGTCACCGATGTATCTCGTATG

GITTGGLECTCT TCCCACTTCGCTCGLOGCTACT ATGGGAATCHAGTTTTC
CGTCCCTCCATCLOTTARACARLAT ALACTAGTGCAGGAATCTCAACCTG
CACACGLTTTCAGGAACTGTTTCACTCCCCTTCCGGGGTGCTTTTCACCT
CCCTAGTTCARACAGTGCTCTACCTCCATGATCCATCCTCCGAGLLT ALC
GTCATTTTGCCGAGTTCCTTAMCGAGAGT TCGETCGCTCACCTGAGGATA
ACCTTAACTGGTGATCTGLGCTGT TCCCCTTTOGACARTGGACCTTATCG
CACAGTTTCGGTATTATGCTTAGCCCOGLTATATTTTCGRCGEAGTGCCA
GGTCATTTTGCCGAGTTCCTTAACGAGAGT TCLGCTCGCTCACCTGAGGAT
CCACTTAGCATABATTTAGGGACCTTAACTGGTGATCTGRGCTGTTCCOC
CCLGTTCATTCTACALLAGGCACGCCATTACCCGTTARCGGGETTTGACT
CTGCCGECGLRECAGCTATGTATTCACTGACAAGCAAT ACACTGATGTGTA

34 I Tasl280dndn, 7048 No Hit

1341 0.13721014229541006 Mo Hit

1336 0.13669854594084105 Mo Hit

1319 0.13495911833530638 Mo Hit

1305 0.13352664854251314 HNo Hit

1296 0.13260577510428892 ¥;§2§q2ﬂ??86§r,

over 49bp)

1262 0.12912691989321962 Mo Hit

1268 0.12871764280956438 Mo Hit

1267 0.1286153235386506 Mo Hit

1243 0.12779676937134016 Mo Hit

1249 0.12779676937134016 Mo Hit

1223 0.1251364683275813 Mo Hit

1220 0.12482951051483988 ho Hit

1208 0.12360167926387423 Mo Hit

1207 0.12349935999296043 Mo Hit

1181 0.12126225165833958 No Hit

1178 0.12053210113646014 Mo Hit 18




o 4= = 4=

s B8 OriBETeE | s oo oot o4 201 QEAIZOAEREFITLI-FaQCsD EFTHFR L. £920
_ o /= | %, BELTRATNADE, FRRO—FETO
Wl'l - Fa @ CS%'fT 19:41.18E VS 8UE, CNIF190 4o f=C &%

ile Ejit iew Search Terminal Help ﬁTLTBL)\ t"(:é:’.)-c;tj:%)o@ result27_"‘»rl/7|~

11,EEEE}E?E;Eﬁ;gﬁg}i?_;ﬂgﬁm 1)%|s, QC.1.trimmed.fastq&QC.2.trimmed.fastgh®
~ = o

iugbielinux[srpd17156] 1s -1lh FaQCsD X EEITHERI7 1)L

total 139M

-rw-rw-r-- 1 iu iu 74M 128 9 15:24 SRR616268sub 1.fastq.gz

-rw-rw-r-- 1 iu iu 66M 128 9 15:24 SRR616268sub 2.fastq.gz
iu@bielinux[srp017156] fastqc2 -v [11:574 g1 ]
FastQC v0.11.4
iu@bielinux[srp017156] FaQCs.pl -v [11:575Ri ]
Version: 1.34
iu@bielinux[srp017156] time FaQCs.pl -adapter -p SRR616268sub 1.fastq.gz SRR6
16268sub 2.fastq.gz -d result2
Bwa extension trimming algorithm 1s used.
Processing SRR616268sub 1.fastq.gz SRR616268sub 2.fastq.gz file
Processed 2000000/2000000

Post Trimming Length(Mean, Std, Median, Max, Min) of 1972635 reads with Over
all quality 36.37

(99.33, 8.62, 107.0, 107, 50)
FaQCs.pl -adapter -p SRR616268sub 1.fastq.gz SRR616268sub 2.fastq.gz -d 113
4.61s user 11.10s system 96% cpu 19:41.18 total
iu@bielinux[srp017156] s result2 [12:175F %]
fastgCount.txt QC.2.trimmed.fastq QC.stats.txt
QC.1.trimmed.fastq QC qc report.pdf QC.unpaired.trimmed. fastq
iu@bielinux[srp017156] [12:254 1]

’.

=
-
e
E
E\

e

b
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Contents

s BARIABEFRIEDONGSEEH FEIRFETOHES (¥ (ZFastQCEFaQCs)
1 F=91EFaQCsZ=1T. B =50V, FastQCTlllumina adapter® jH #fER

m Javad 09 S5 LDERTE EETT(Rockhopper2)
0 W2: JavaDHEEREA D O—FK, GURRDEST
0 W3: Linux Tips (&, ps, kill, and nohup)
O W4EW5: AT RSA U hRDEIT(paired—end), VT R/NRADEKE . BET
0 W6:a<3 54 hRMDEIT(single—end)
m LinuxXIRIEETORDF|AE
0 W7:ENERR T . QuasRINYT—D DAV AR—IL(ZT7—/I\V XA )
0 W8:REARIOTUN WO ELEAEY /LRI EFEEXNFHRIVG GESFE1EDE2)
O W10:sourceE#L. /\vyFE—FTOF|H
O WI2:\yFE—FTOMADERR. ANT7AILDIER/NRIETE
O W13:gziplEHgikRETD F|H
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. B3 OFilETes 2ot vt o5 zltoc | DELEEBATDORIY)—2iavybDEE(DYL

_ == 4= | A) BB, QFastQCOEREITHI—F, 28T
W1-2:FastQCEAT |sanssn. seaimuntaimo

FaQCs(ver. 1.34)| c XL 5QC

fastqc2M IR EAH24T 0 1=+, TN Zpwd, Is,

 EHESEWI RO B T, FaQCs= T8I0 — 4 7FastoC (ver. | date’ZE DN AR VR ETHRITAF A FERBALY

TEHEAOID [W7, WS, Wo-7]dh 74 .

WA TS ECTHEEZLTULNT. AAT7AILA

fastqc? -v
fastqc? -g SRR616268sub 1.14
fastqc? -g SRR6l6268sub 2.14

EEE 4O [We-5)D FENER 1 i T 72
Td., FHTlem71 /) SRR616268s]
S Cd A EEL EAOWE-6l SR d &
E3] B —FRICEENT L EIEDY
[Mlumina Single End PCR Primer 1] 7

» Skewer: Jiang et al.. BMC Biownformat

» FaQCs: Lo and Chain, BMC Bioinforni

+ ElL, 4O [W17-3] B L

cd ~/Documents/srpdl7156
rm -t hoge*

rm -f J5*

rm -rf result®

rm -f *.bhz2

puid

1s -1h

fastqc? -v

FaQCs.pl -v

time FaQls.pl -adapter -p 5R
1s

pud HEMEID IDFEFERIXB N TPLLTHEIS
1s -1h

fastqc? -v

FaQCs.pl -v

time FaQls.pl -adapter -p 5RRBl6268sub 1.fastg.gz SRR616268sub 2. fastqg.gz -d
1s

FaQCs ver. 1 34% EijTL.. iEFE T 4L AU CIRTFEEI2559). Tl 200 _EITIE. ET67F IS0
FRSNTLE, TOIEDQCHEFRD Tl —L R —k 3R 27D: QC stats txt QC _gc_report.pdf

o bULsB(FaQCsZE T8 DT — & AN &L TFastQC (ver. 0113787 7o )Lk TEiT, [W1-2]

pwd

1s [*.fastq

fastqc? -g /QC.1.trimmed.fastq --outdir=/home/iu/Desktop/mac_share
fastqc? -g /QC.2.trimmed. fastq --outdir=/home/iu/Desktop/mac_share
date

1s -1h /home/iu/Desktop/mac_share/QC.*

L NEFREEF T4 )14 (home/ wDesktop'mac_share)l CEE{F7F. it 71/
QC. 1 trimmed fastgc html{forward{8])¢” QC 2 trimmed fastqc html(reverseffl]) %12, Overrepresented
sequencesIEHIC B T 5 28— 05 7 —BOAE VY a i Thvadiiio i 9, [W1-3]

» Rockhopper 2: Tjaden B, Genome Biol. 2015
o QuasE.: Gaidatzis et al . Bioinformatics, 2013

FZ 20— L7t 00)

Aug 01 2016, NGS/\V XA VEEE 4

21




« H3E  BEiEEE

=it 2 oo vt s zLtoc | BMRIFIRARICTEELSAZEEBLTLA. B

DWI-2D 5V TEHBSHERZEYIZL
Wl ZiaStQC%’fT T, B \’C:II:C/L\JEHI: &R f’?’ﬁs«ﬁ*‘lﬁﬁb’c

FaQCs(ver. 1.34)| L DHQ

{FZ&LY, Bio-Linux L CaAERTEL NV GEED /N

. EHESEWI-1E RSO T, FaQCsEITHINT — 2 7Fas0C ver. d (2B L CHEBEEICHRANIMNDIELEL

TEHEAOID [W7, WS, Wo-7]dh 74 .

HAHTLLOID, AERZFHIFBITNILELD

fastqc? -v
fastqc? -g SRR616268sub 1.14
fastqc? -g SRR6l6268sub 2.14

EEE 4O [We-5)D FENER 1 i T 72
Td., FHTlem71 /) SRR616268s]
S Cd A EEL EAOWE-6l SR d &
E3] B —FRICEENT L EIEDY
[Mlumina Single End PCR Primer 1] 7

» Skewer: Jiang et al.. BMC Biownformat

» FaQCs: Lo and Chain, BMC Bioinforni

+ ElL, 4O [W17-3] B L

cd ~/Documents/srpdl7156
rm -t hoge*

rm -f J5*

rm -rf result®

rm -f *.bhz2

puid

1s -1h
fastqc? -v
FaQCs.pl -v
time FaQls.pl -adapter -p 5R
1s

pud ITET . QDR ZIAERLI=DARD RS+
i25£é22 -
FaQCs.pl -v

time FaQls.pl -adapter -p 5RRBl6268sub 1.fastg.gz SRR616268sub 2. fastqg.gz -d
1s

FaQCs ver. 1 34% EijTL.. iEFE T 4L AU CIRTFEEI2559). Tl 200 _EITIE. ET67F IS0
FRSNTLE, TOIEDQCHEFRD Tl —L R —k 3R 27D: QC stats txt QC _gc_report.pdf

o bULsB(FaQCsZE T8 DT — & AN &L TFastQC (ver. 0113787 7o )Lk TEiT, [W1-2]

pwd

1s [*.fastq

fastqc? -g /QC.1.trimmed.fastq --outdir=/home/iu/Desktop/mac_share
fastqc? -g /QC.2.trimmed. fastq --outdir=/home/iu/Desktop/mac_share
date

1s -1h /home/iu/Desktop/mac_share/QC.*

L NEFREEF T4 )14 (home/ wDesktop'mac_share)l CEE{F7F. it 71/
QC. 1 trimmed fastgc html{forward{8])¢” QC 2 trimmed fastqc html(reverseffl]) %12, Overrepresented

sequencesIEHIC BA T W7 8 F 28— 05 7 —BoF|EH Vi TL 2Min hﬂ"*J&"ﬁ'.;.[Wl—E]

» Rockhopper 2: Tjaden B, Genome Biol. 2015
o QuasE.: Gaidatzis et al . Bioinformatics, 2013

FZ 20— L7t 00)
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o)
E
'E!J;
&
8
=]

e

. B8 OAIBETes | S ool vt 5. L TQC (Dforwardffl]. @reverseffll DFaQCs
Wl 2 . F t CI—'—I V A 7714 )L%EFastQC (ver. 0.11.4ADAAELT
= . a.S % 1_.|- E17,ver. 0.11.3 or 0.11.4H DS LVELNMEL

File Edit View Search Terminal Help ITT_L(:L/@L\O@E1¢b§EL\®{)§L(:Lfd:L\

RITHRR

iu@bielinux[srp017156] pwd [LLITO5 B0 ]
/home/iu/Documents/srp017156

iu@bielinux[srp017156] ls result2/*.fastq [11:574 &1 ]
result2/QC.1.trimmed.fastq result2/QC.unpaired.trimmed.fastq
result2/QC.2.trimmed. fastq

iu@bielinux[srp017156] fastqc2 -q result2/QC.1.trimmed.fastq --outdir=/home/i

u/Desktop/mac_share
iu@bielinux[srp017156] fastqc2 -q result2/QC.2.trimmed.fastq --outdir=/home/i

u/Desktop/mac_share
iu@bielinux[srp017156] date [11:584&i ]
2015 12A 200 HEH 12:04:40 JST

iu@bielinux[srp017156] | [12:045 % ]
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s 23 OAiETeE 2o to ol vot o5 zLtocl | Ddate TH{HZFR =, QBFREFELEELTIEFELE

] —=— /,— HETA+ LA (/home/iu/Desktop/mac_share)
W1-2:FastOC3ELT | &r menicrasacsmms@orqLass

File Edit View Search Terminal Help FTEHENDOLMNS

iu@bielinux[srp017156] pwd [LLITO5 B0 ]
/home/iu/Documents/srp017156

iu@bielinux[srp017156] ls result2/*.fastq [11:574 &1 ]
result2/QC.1.trimmed.fastq result2/QC.unpaired.trimmed.fastq
result2/QC.2.trimmed. fastq

iu@bielinux[srp017156] fastqc2 -q result2/QC.1.trimmed.fastq --outdir=/home/i
u/Desktop/mac_share
iu@bielinux[srp017156] fastqc2 -q result2/QC.2.trimmed.fastq --outdir=/home/i

2015 128 20H HEEH 12:04:40 JST
iu@bielinux[srp017156] 1s -1h /home/iu/Desktop/mac_share/QC.* [12:045 % ]
-rwxrwxrwx 1 iu iu 356K 12H 20 11:58
-rwxXrwxrwx 1 iu iu 404K 128 20 11:58
-rwxrwxrwx 1 iu iu 333K 128 20 11:58

f u/Desktop/mac_share
iu@bielinux[srp017156] date [11:585Fi ]
=

BN -rwxrwxrwx 1 iu iu 373K 128 20 11:58

el iu@bielinux[srp017156] | [12: 074 % ]
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« H3E | HEIBETEE

W1-3: FastQC CFE:

= ity

| Eslor 72 F Il b FLTQC

DORRAFOSEDHF I+ LA share LT
. @forwardfll DFastQCETHER T 74
JL(QC.1.trimmed_ fastqgc.html)ZBk & 5

‘_,.Io

rd
3
[

share

hoge

2| C:¥Users¥kadota¥Desktop¥share¥QC. 1.trimmed_fastge.html

QFastQC Report

Summary

@Basic Statistics

@Per base sequence quali

@Pertile sequence qualit

@Perse uence guality scores

@Per base sequence content

u u | Users¥kadota¥Desktop¥share

. @H v

-

HE - »
EA

| ] 15LAB4_1.sh

|| Lactobacillus_casei_12a.GCA,
2| QC.1.trimmed_fastge.html
QC.1.trimmed_fastgc.zip
QC.2.trimmed_fastgc.html
QC.2.trimmed_fastgc.zip
SRR616268sub_1_fastge.html
SRR616268sub_1_fastge.zip
SRR616268sub_2_fastge.html
SRR616268sub_2_fastgc.zip

)Per sequence G0 content

@Per basze M content

Seg uence Length Distrbution

@Se usnce Duplication Levels

@Overre resented sequences

@Adagter Content
@Kmer Content

Produced by FastQC (version 0.11.4)

= | = 22
P - ¢ || @ qC.1.trimmed.fastq Fas...
Sun 20 Dec 2015
QC1 trimmed fastg
~
@Basic Statistics
Filename OC. 1. trimmed.fasta
File type Corwvent ional base calls
Encoding Sanger / Illumina 1.9
Total Seaquences 977202
Seauences flagzed as poor auality 0
Seauence length b0-107
HGC 50
@Per base sequence quality
Quality scores across all bases (Sanger / lllumina 1.9 encoding)
a0 lllllllllllllll
38
36 f
a4 [
32
30 v
28
< >

S

= o

€

L]

R

L

¢

Sl e = [ E el s
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« H3E  BEiEEE

i | B e F b, Tl S FLTQC

OWI-3BRE (L, FRTRI LI, L

FaQCs(ver. 1.34)| L DHQ

W1- BiastQC’C*‘ﬁEEM

o EEESOWI-EREO IEHIC, FaQCsE{ TRIDT — 2 TFastQC (ver. 0.11

TEHEAOID [W7, WS, Wo-7]dh 74 .

fastqc2 B{TTELKTH. Q(TERTEIZLT
JhtmIDFER T 7AILEBkHDHEIEXTEFT,

AR THERI7AIIVLERondiE581L6
UEITDT. &R FELELTEECFI AT

fastqc? -v
fastqc? -g SRR616268sub 1.14
fastqc? -g SRR6l6268sub 2.14

EEE 4O [We-5)D FENER 1 i T 72
Td., FHTlem71 /) SRR616268s]
S Cd A EEL EAOWE-6l SR d &
E3] B —FRICEENT L EIEDY
[Mlumina Single End PCR Primer 1] 7

» Skewer: Jiang et al.. BMC Biownformat

» FaQCs: Lo and Chain, BMC Bioinforni

+ ElL, 4O [W17-3] B L

cd
rm
rm
rm
rm

~f/Documents/srp@l7156
-t hoge*

- J5*

-rf result*®

-f *.bz2

puid

1s -1h

fastqc? -v

FaQCs.pl -v

tlme FaQCS pl -adapter -p SR

pwd

1s -1h

fastqc? -v

FaQCs.pl -v

time FaQCS pl -adapter -p 5RR6l6Z268sub 1.fastg.gz SRR616268sub 2.fastq.
1s result?

FaQCs ver. 1 34% FiTL., fEAEresul 0T 4L DU TRTR(H12573 ). resuli2T 4L DR _EITIS,
FRSNTL S, %@55@(}(3%’5%@ 7 =L —F 13RO 27D: QC stats txtd” QC ac report.pdf

o bULsB(FaQCsZE T8 DT — & AN &L TFastQC (ver. 0113787 7o )Lk TEiT, [W1-2]

pwd

1s result2/*.fastq

fastqc? -g resultZ/QC.1l.trimmed.fastq --outdir=/home/iu/Desktop/mac_share
fastqc? -g resultZ/QC.2.trimmed.fastq --outdir=/home/iu/Desktop/mac_share
date

1s -1h /home/iu/Desktop/mac_share/QC.*

L NEFREEF T4 )14 (home/ wDesktop'mac_share)l CEE{F7F. it 71/
QC. 1 trimmed fastgc html{forward{8])¢” QC 2 trimmed fastqc html(reverseffl]) %12, Overrepresented
sequencesIEHIC BA T W7 8 F 28— 05 7 —BoF|EH Vi TL 2Min b 9. [Wi-3]

» Rockhopper 2: Tjaden B, Genome Biol. 2015
o QuasE.: Gaidatzis et al . Bioinformatics, 2013

FZ 20— L7t 00)

gz -d res

5T677 LA
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@FastQC Report

Summary

@Basic Statistics

MOverrepresented sequencesZBksH T
Possible Source® &ZAM 42 TNo HitlZ
HOTWASMWEILEFIVY

@Overrepresented sequences

Sun 20 Dec 2013

CCCOOGTATATTTTCOAOGCAGTGOCACTCGACTAGTGAGCTATTACGCA 14289 1.4622360576421252 |No Hit
D rer base seavence quality GGCCTATTCACTGOGGCTGACCTTGCGRTCAGCACCCCTTCTTCCGAGT 10984 1.124025634127028  |No Hit
@ rer tile cequence quslity GTGCTTTTCACCTTTCCCTCACGGTACTGGTTCACTATCGGTCACTAGRG 8746 0.8950043082187716  |No Hit
7 T CCCOGTATATTTTCOOCOCAGTOCCACTCGACTAGTGAGCTATTACGCAC 8446 0.8643044119844209  |No Hit
% . GCCOGCATTCTCACTTCTAAGCGCTCCAGCCGTCCTCACGATOGACCTTC 8081  0.8269528715659608 |No Hit
e 0 oo GTCACTAGGGAGTATTTAGCCTTGRGAGATGRTCCTOCOGGATTCOGACE 7943 0.8128309192981594  |No Hit
GTCCAGTCCTACAACCCOGAGAAGCARGCTTCTCOGTTTGOGCTCTTCCE 6618 0.6772397109297771  |No Hit

Dz tose 1 conten GTCGGTTTGOGGTACGOGTAGTTTATTTCTCACTAGAAGCTTTTCTTGRC 6373  0.6521681290050573 |No Hit
Sequence Length Distrbuticn GGTCACTTGGTTTCGGGTCTACATCTGCTTACTCATTCGOCCTGTTCAGA 5461 0.558840444452631  [No Hit

€ senvence Duplication Levels GOCGGCATTCTCACTTCTAAGCGCTCCAGDOGTOCTCACGATCAACCTTC 4804 0.491607671699403  [Mo Hit
€D 2verrenresented sequences CCGGTATATTTTCGGCGCAGTGCCACTCGACTAGTGAGCTATTACGCACT 4378 0.44801381904662498 |No Hit
€D sdapter Content COCTCCATCGUTTAAACAARATAAACTAGTGOAGGAATCTCAACCTGCTT 4342 0.44432983149850286 |No Hit
€ tuner Coner COCOOGTCTGOCGOCGG0CAGCTATGTATTCACTGACAAGCAATACACTG. 4335 0.443613500586368  |No Hit
CCACAGTTTCOGTATTATGCTTAGOCCCOGTATATTTTOGOCOCAGTOCE 4292 0.4392131821261111  |No Hit
CTOROCTGTTCCCCTTTOGACAATAGACCTTATCACTCACTATCTGACTC 4087  0.41823491989930478 |No Hit
COGACATTCTCACTTCTAAGCGCTCCARCCATCCTCACGATCRACCT IO, - 283G N aqrabEaaa0] 224147 Ihl- Hit

QG 1 trimmed fasig
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o

@FastQC Report

Lo I I I N e LY LA R B LA L L B B L B R L LW [ |

DOEHFAEWI7T-2TRON=T7 S T2—HC
FIMELIEH TSI ELRHMNS, CNEED.
£ TNo HitlZZZ>TLZ =2 &M, -adapterd
ToavM Oy FEHEEL TSI ED IS, [
CFIET. reversefll DFastQCEITIHR I 71
JL(QC.2.trimmed fastgc.htm)EBEHTE S

Summary CRCTACTCATGCCGRCATTCTCACTTCTAAC
@ CCGGGGTACTTTTCACCTTTCCCTCACGRTACTAGTTCACTATCRRTCAC 1349 0.13804720006713045 No Hit
Do cislen s GOGCCTATTCACTGCRGCTGACCTTGCGGTCAGCACCOCTTCTTCOGAAG 1341  0.13722853616754777 No Hit
@per base sequence guality CTGGTGATCTGRGCTGTTCCCCTTTCRACAATGGACCTTATCGCTCACTG 1336 0.13671687123030857 Mo Hit
@Pe””e senuence guality GCCGCCGGCCAGCTATGTATTCACTGACAAGCAATACACTGATGTGTACT 1319 0.13497721044369537 Mo Hit
@Perseuuence guality scores GCCGAGTTCCTTAACCAGAGTTCOCTCOCTCACCTGAGGATACTCTCCTC 1305 0. 13354454861942566 No Hit
@Per base seguerce content GTTTRRGCTCTTCCCACTTORCTORCCRCTACTATARGAATCRAGTTTTC 1262 0.12914423015916872 No Hit
Par setlances GG contamt CGTCCCTCCATCRCTTAAACAAMATAMACTAGTGCAGGAATCTCAACCTG 1258 0.1287348982093774  No Hit
@p o N CACACGGTTTCAGGAACTGTTTCACTCCCCTTCORGRGTACTTTTCACCT 1257 0. 12863256522192956 No Hit
or hase content

- CCCTAGTTCAAMCAGTACTCTACCTCCATGATCCATCCTCORAGRCTAAC 1249 0.12781390132234688 No Hit

Sequence Length Distrbution
GTCATTTTGCCGAGTTCCTTAACGAGAGTTCGCTCRCTCACCTGAGGATA 1249 0.12781390132234688 Mo Hit

@Seuuence Duplication Lewvels
@ ACCTTAACTGGTGATCTGGRGCTGTTCCCCTTTCGACAATOGACCTTATCG 1223 0.12515324364870312 Mo Hit
Qverrepresented senuences CACAGTTTCGGTATTATGCTTAGCCCCGGTATATTTTCGGCGCAGTGCCA 1220 0.12484624468635962 No Hit
@Ma”ter Content QRTCATTTTRCCGAGTTCCTTAACGAGAGTTCRCTCRCTCACCTGAGRAT 1208 0.1236182488369856  No Hit
@M CCACTTAGCATAAATTTAGGGACCTTAACTGGTGATCTGRGCTGTTCCCE 1207 0.12351591584953776 No Hit
COGGTTCATTCTACAAMAGGCACGCCATTACCCRTTAACGRACTTTGACT 1191 0.1218785880503724  No Hit
CTGCCGCCGGCCAGCTATGTATTCACTGACAAGCAATACACTGATGTGTA 1178 0.12054825921355053 Mo Hit
T ] T O I O T ] o o T T T o o W i o e 1174 [ Y e ToT o Ledrie] alelrd ™ ok B Al Litd
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m Javad O 5 LDERTE EETT(Rockhopper2)

0 W2 JavaDFEEREA 2 O—K, GUIIRDELT

00 W3: Linux Tips (&, ps, kill, and nohup)

O WA4EW5: O R SA UMD E T (paired-end), V7 R/ NADELTE . BET

0 W6:a<3 54 hRMDEIT(single—end)
m LinuxXIRIEETORDF|AE
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W8:REARITUF WI:ELEEE 7 / LB F|EGEERNIFEREVG GEEFE1EDE2)
W10:sourceB%L. /\vFE—FTDOF|H
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O
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

lnh-ES[::l[?i

#ePDF

LT, FastQCi T EFFNFsFovdrweiraldL
v [W1-2], FEF 6L, FastQC EiTEFE7 74 Vo HE
(Overrepresented sequences) #Fk&> T, FY ARMIIZR
ATWREROT ¥ T —H 774 <v—HNH, )L
CELSRAGRCE-TWAZETHERLTELLTWS

[W1-31.
ZHF—FIIMLTHERFE, W AE, forward @
AITbp® U — F 77 4 1 (SERRA16268sub_1 fasta.

gz — QC.ltrimmedfastq) @9 5, 100-107 HEEMFILIZA
BEICHELEVHOR P ALERTIZE{HoTWw
Be Zhid, TV TNRw v ¥ FHEI F{TELW
LW REREL D EThh b, FEBERIL LD,
TE A7 QCEMTHERRT L LW HstbHA ).
LirL, #oTATRLOThOHEIEbH5E, MEON
Fit, EELPFERIT o2 b 2 EEM T E 5 B
Bk b bicik<d, KEAI2ih<b k. Rockhopper2 ™
ICEAFI YA YT P—ATFTEY 7], QuasR ¥ 12k
HIME Y, A~y EX X T LTQCHEETTH L.

rS2RAOUT —LFETY

FLAOTEFTNE, Bh{Eshi5 7 AERRH H 3k
U_Fiﬂﬁﬁﬁﬁﬂfuiﬂfjﬁmﬂ%ﬁﬁﬁf
FETHEH, COBBEICHYTLERETEYTY
(assembly) Taé b, BHEET{TI 7oy 27E 7
5 (assembler) X235, F. ¥ (de novo) w5 5%
HEEICHAWLhAZ SV, Zhid B 6] k

__F TT. E5EIRFEPDFODp1950QQ%E
EH-YETEIR AT, FAQCsETIZL-T.
FastQC M Overrepresented sequencesli B
P [—Ab] B ek ’C*E'Z’_’CL\T—IIIumina adapterhHA =D T

JIELT ORI g s )P LN T ETRIDL TN IRES

T ABEEIZIE, de novo

FEAZNTM=LTEYTIER, TEZ TGN
4 ) AT T > TAhTRALTY 3 SES
(P22 0TF—4) OBEGEHET. RNA-seq 77—
DEEINELT—IeTEYTLTLESIL, de nove
transcriptome assembly %4 2 2 IFiIh 3.

Multiple-k ™ % Trans-ABySS * Z Fa#iio F 9 =~
AGNTr—LHATET2E, ¥/ LHEHNEHIZH:
Twiz, sRliZE <25 Lo k-mer @k OfE (EOfE
B zRELFTHETHIRE, ﬁ%ﬂ?w>?4fuﬁ<

B, BRAOLOIELIMEMEIZHS ™. kOEIX, T
xfm%mfmﬂL%JLmIT&g@f&éﬁnpr
H— A% A<, BREFEIRAENLE Y, k Off
I LTEHEY, BREEEYEZHVHITL I EFEHE
MIZIIWTRETH AN, BohbdaryFrs FiI3ERD (B
HAE), By Lbar5F1 ¥HAEL{ BN LD
(E8) 2dd, codihso7ny s il HEO
koOETHGTHMEY AT 79 &@B L, T
AFHE{ OEEYEN 2 yF4 XL LTHEAZEICE
RBEEVTW, $Thwd, 274 Y155l E
HEEDECPIREETH- T,

BEL(BEL - L HAEShTWwE 7 YRS YT
F—AHT7E> 7912, Trinity ™ T& 4. Trinity I3,

‘ L3 AN Tr—LBHELTTFYA ¥ Shizialo T

—1095—
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B8 OAIBEEEE | s oo vob b 2Lto| IREBEDERADIEDTA FEEIZHBRTINVAH ., H

lnh-ES[::IIZT

*IEI P D I: B 1d. COEEERNA-seqT —2 DR D BT FER

ELT. /N7 7 HHde novobkS2 R 5 Th— LT

FLT, FastQCIZX B2 FVF s FowreiraidL
v [W1-2], FEF 6L, FastQC EiTEFE7 74 Vo HE
(Overrepresented sequences) #Fk&> T, FY ARMIIZR
ATWREROT ¥ T —H 774 <v—HNH, )L
CELSRAGRCE-TWAZETHERLTELLTWS
[W1-3],

ZOF—FIIMLTHEED LW A E, forward #ll
1T bp @V — F 7 7 4 N (SRR616268sub_1.fasta.
gz — QC.l.trimmed.fastq) @ &, 100-107 {ERAHLIZEL
BEICHELA2VLOHF PV ALERATIZZE(EoTw
Ay, ChuL, TEZ>TNHw v ErFHEATCTE RN,
FwIAREETELI LTS, SR E,S 6,
TE25727 QUERMTHERRTLEVIHitbLHS 9.
LérL, #-oTATREHTHPLZEEHE. LEOW
i, FEELHEBIIT o2k THENRICESL B ER

g rdicih<n, KEdhizih~<s L, Rockhopper2 ¥

A FI R4V Tr—LTE¥ 7], QuasR ¥ 2k
AIBE Y A~OT v Er Y  FLTQCHETTH A,

~
~
~
~

rSvzayT h—LF7 T

5 ADTR:T i, Bk shi 4 2 ARG E
D — Kok Xab¥T. E0S ) AR ERET S
FETHD, COBMBIIUT 2EBEBFT LY 7Y
(assembly) THhhH, BHEE2TS “J"Eé‘f 7 LT 7
% (assembler) 2235, F/F (de nmn} W EE
HEEFICHwSEhE Z EREEnH, Zhid meb:%

T | BEAEBEY ) ANDT oy FLTQCHENTTH L,

—195—

» el e #2275 TEHHDRockhopper2 DX EFE R L1=
L T e NOTUTREND B RTINS E LY LT

NF BERIZIE, d Sl
S ARZYT T 75\L<J:[')J:L“f‘t%ﬁ‘?%b*béf’a')&,L.\O'CL\T:
FIHhTRE(HEHET TN hTREALTLZEER
{P?#A:?'J"f}‘—i«.} G)iaE'f -l::rnT RNA seq 77— ¥

Ll o Lo Lnfarrg 2

tran

M D — FIZEL THiad bW 2 I, forward
fi D107 bp DY — F 7 7 4 IV (SRR616268sub_1.fastq.

ffjn gz — QC.l.trimmedfastq) @9 &, 100-107 FEEEAF T IZF

v @ﬁL:EE;EL?Q:L"-%)G)ﬁi M1 A L %ﬂ"ﬁiﬁ < yﬁﬂfb*
"1, i, Ty TARI v FHHI T L TE RN,

T 2o
Eﬁkmﬁﬁﬁ%ﬁéikﬁbﬁécﬂﬁﬁﬁ###éﬁb‘

@ CE L2 QCETHEMRIRTALEV) FEHLHA .
OILAL. RoTATRLDThREIL bbb, DEOW

B
E?’ i, FEOWERITITo /22 L 2 BEFUICE L B0

WL EHIZHRD, KEMIZAXRDS L, Rnckhnpperi”

*‘Ei%bﬁyx?Uf}~¢?%xTU{MmRm&

|

~
~
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. B3 OFIEETe | Bsb to ol vor o5 zLtoc, | DCDHIEY , bS5 R Th— L FH de novoF

2 ITSD inity&E@R 2. __TClZ
W2-1:Rockhopper | e e

FS RO TE— LT T Java7 A5 5 .LMD1DELTDRockhopper2d &

De novo transcriptome assembly (Rockhopper2 ver. 2.0.3)

= = = 7 = /L S
Multiple-k: Surget-Groba and Montova-Burcos, Genome Res_. 20 2 b DTEIT éﬁ é 2 jé ﬁ‘l:l ﬁ -g- %) el 2 11 E - H-

Trans-ABvSS: Robertson et al . Nat Methods. 2010
Gibbons et al | Mol Biol Evol., 2009
Miller et al . Genomuics, 2010

Tty : Grabherr et al . Nat Biotechnol, 2011
Bridger: Chang et al.. Genome Biol.. 2015

CD-HIT:Fu et al_. Bioinformatics. 2012
IFRAT: Mband: et al.. BMC Bioinformatics, 2015

Cuftlinks: Trapnell et al. Nat Biotechnol., 2010

Rockhopper(/ 27 ') 77 F): McClure et al., Nucleic Acids Res.. 2013
TruHMM(! 527 1) 77 FH): Li et al., BMC Genomics, 2013
Rockhopper 2(} 427 1) 77 FH): Tijaden B. Genome Biol.. 2015

Rockhopper2(/ % 27 )77 FH): Tjaden B, Genome Biol., 2015
Javalgsdd £ [W2-2]
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W?2-1:Rockhoppe

I

ROCEHOPI™™

Rockhopper is implemented in Java, so you must have Java installed on your computer to use Rockhopper. To
check if Java is installed on your computer, type "Java -version” at any shell or terminal window or command

Rockhopper is a comprehensive and user-friendly system for computational analys|

As input, Rockhopper takes RNA sequencing reads output by high-throughput seq
QSEQ, FASTA, SAM, or BAM files). Rockhopper supports the following tasks:

» Reference based transcript assembly (when one or more reference genomes
= Aligning reads to genomes
= Assembling transcripts
= |dentifying transcript boundaries and novel transcripts such as small R

+ De novo transcript assembly (when reference genomes are unavailable)

+ MNormalizing data from different experiments

+ Cluantifying transcript abundance

=+ Testing for differential gene expression

» Characterizing operon structures

» Visualizing results in a genome browser

(DDownload, Bio-Linux8DiZ&(X. @
[Rockhopper for any platform | T&UY
o ERICIZA D O—FEALEDOTI
T—IN\VARF 2 (Xo1=D2%Y))

prompt:

IC=“>java —version

java version "1.7.8_11"

It is recommended that your computer has Java version 1.6 or later and your computer has at least
2 gigabytes of RAM. If you do not have Java or you need to update to a more recent version, you
can do so by clicking the Java icon on the right:

Java(TM> 8E Runtime Environment ¢huild 1.7.8_11-bh21)
Java HotSpot<(THM> 64-Bit Server UM <(bhuild 23.6-bhB4, mixed mode>

Rockhopper

Rockhopper
for Windows

for Mac

g

S

pee—_ i ] r ‘ e
e —re n
o | I
] ,—-—--—I_ - "
——r =1, ——
— =1 : . —
= o
v : H L
ST | -
= e || -
- —1 [
- - . )
= 1 | - )
| - :
+ |
N ;
: w L
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Error opening
Rocihopper on

Mac?

Tjaden, B., Genome Biol., 16:

Rockhopper for any
platform

&

JAR

To execute the G
version of Rockhopper,
use the following
command:
java -Xmxl1200m -jar
Rockhopper.jar

To execute the command

line version of Rockhopper,

use the following
command:
java -Xmxlz200m -cp

1, 2015 =

Rockhopper scurce code

xR

—J

To extract the source code from the

JAR file, use the following command:
jar xf Bockhopper.jar

e

To extract the source code from the
compressed TAR archive, use the
following command:
tar x3jf
Rockhopper-2.0.3.tar.bz2

33




. 248 | DAILEET =5 | B0l b, vot 5. L TQC ERKMIZITED)OTOIRMERZET7A

LIZIRFITRULAY, hEFIA
W2-1:Rockhopper B2 BT Aot —

F— F— N (Windows D58 ) I CURLIEEHRZESET 5

ROCEHOPI ™™

Rockhopper is implemented in Java, so you must have Java installed on your computer to use Rockhopper. To
check if Java is installed on your computer, type "java -version” at any shell or terminal window or command
prompt:
Rockhopper is a comprehensive and user-friendly system for computational analys|
As input, Rockhopper takes RNA sequencing reads output by high-throughput seq
QSEQ, FASTA, SAM, or BAM files). Rockhopper supports the following tasks: C:\>java —version
) java version "1.7.@_11"
* Reference based transcript assembly (when one or more reference genomes| Java¢TM> SE Runtime Environment <build 1.7.0_11-h21>
= Aligning reads fo genomes Java HotSpot(TH> 64-Bit Server UM (build 23_6-bB4, mixed model
= Assembling transcripts
= |dentifying transcript boundaries and novel transcripts such as small R
+ De novo transcript assembly (when reference genomes are unavailable}
* Normalizing data from different experiments It is recommended that your computer has Java version 1.6 or later and your computer has at least ()
+ Cluantifying transcript abundance 9 ginabyt F RAM. If vou d t have Ja ) dt date t i ; ) (4
- Testing for differential gene expression gigabytes of RAM. If you do not have Java or you need fo update to a more recent version, you —
- Characterizing operon structures can do so by clicking the Java icon on the right: —
+ Wisualizing results in a genome browser lava
pe—— e ] - e
\ — N——
_____ CH e
= = - . T Rockhopper Rockhopper H Rockhopper source code
e : hl T for Windows for Mac WXYra
& -l - . N i 1< (0)
»s | . o
. M : FLLSTTE(W)
: = FUWD 1 2 BT (N) from the
S~ : To execute t HEE I 7 -1 ILCHFEF(A)... pmmand:
! — Boctiopp, version of Roc HEEERI(P ljar
e - e use the foll ZHR(P)
l A B commar
java —-Xmxl1Z2(
Bockhoppe|
= 3— Oy bOOE—(T
- To execute the = SILuElE= ¥ th
Srrar epsning line version of R rom e
Rockhopper on use the
use the foll |
Mac? commal £% Bing TEIE
. %% Bing TER
java —Xmxl2 EF A—JL (Windows Live Hotmail)  r.bzz
Rockhoppe|
2.0 Rockhop TARTOFIESL—4 »
~ al ~ ,SHIE
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W?2-1:Rockhoppe

. B3 OFIBETes | 20t vot o5zl (1)System Requirements, CAL[ZFaQCsD E=D

Prerequisite (AT TILEGEM) LUK 3GED,
Rockhopper2ldJavad 045 5 L7ED T, JavahHiver. 1.6

Rockhopper is a comprehensive and user-friendly system for computational analys|
As input, Rockhopper takes RNA sequencing reads output by high-throughput seq
QSEQ, FASTA, SAM, or BAM files). Rockhopper supports the following tasks:

» Reference based transcript assembly (when one or more reference genomes
= Aligning reads to genomes
= Assembling transcripts
= |dentifying transcript boundaries and novel transcripts such as small R

+ De novo transcript assembly (when reference genomes are unavailable)

+ MNormalizing data from different experiments

+ Cluantifying transcript abundance

=+ Testing for differential gene expression

» Characterizing operon structures

» Visualizing results in a genome browser

(s 1 — L

ROCKEHOPE™™

LI EMNESIHEDIjava —version | CHEER(RATAK)

Rockhopper is implemented in Java, so§ou must have Java installed on your computer to use Rockhopper. To

check if Java is installed on your computer, type "Java -version” at any shell or terminal window or command
prompt:

IC=“>java —version

java version "1.7.8_11"
Java(TM> 8E Runtime Environment ¢huild 1.7.8_11-bh21)
Java HotSpot<(THM> 64-Bit Server UM <(bhuild 23.6-bhB4, mixed mode>

It is recommended that your computer has Java version 1.6 or later and your computer has at least é,
2 gigabytes of RAM. If you do not have Java or you need to update to a more recent version, you
can do so by clicking the Java icon on the right:

Rockhopper Rockhopper Rockhopper for any Rockhopper scurce code
for Windows for Mac platform

&

Baccay

. =1 | -_'_'—.——_
= =1 . CI—
[ .
* " H L™}
o — .
g [ = 3 | S e,
’ =" | .
= ] | S o .
; i | -
& I__ ._I
— :
T ‘\--"‘- = Focticpe,
l | .

To extract the source code from the

To execute the GUI JAR file, use the following command:
version of Rockhopper, jar xf Bockhopper.ijar
use the following
command:

java -Xmxl1200m -jar
Rockhopper.jar

To execute the command
line version of Rockhopper,
use the following
comrmand:
java -Xmxlz200m -cp
Bockhopper.jar
Bockhopper

Error opening To extract the source code from the
compressed TAR archive, use the
following command:
tar x3jf
Rockhopper-2.0.3.tar.bz2

Rocihopper on

Mac?
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De novo trllscrlptuﬁ]mhh (Rockhopper2 ver. 2.0.3)

» Rockhopper2()s 27 1)77 H): Tjaden B, Genome Biol., 2015

o JavaliEsaa & [W2-2]
cd “l"r

pd
java -version
cd ~/Downloads
plid
1s

« weet TERIE[W2-3]

wget -c http://cs.wellesley.edu/~btjaden/Rockhopper/download/current/Rockhopper.jar

1=
1s -1 Rockhopper.jar
» GUIIREZE]T[W2-4]

1s -1 Rockhopper.jar
Jjava -Xmx1288m -jar Rockhopper.jar

Aug 01 2016, NGS/N\V XA EE S
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» Hi#E | BFFEEF = | 2500 T, el A FLTO

W2-2: Javaﬁ:é_ n:u\f&t

iu@bielinux[~/Downloads]

iu@bielinux[iu] pwd

/home/1iu

iu@bielinux[iu] java -version

Dljava —version |IRITHER (EETALIRIIXE
—TCHELLY) . CDPCIZIX, ver. 1.7.0. 791 Rk
—I)LENTWBIEA LMD, @) /Downloads|ZF
g, QIsEITHRETRADEDIXENZL>TER
BHh, BEARRICLECTHELEWL, DFEEETIE. S
)2 A—K & #7450 TRockhopperjartd B 2 TLVA

java version "1.7.0 79"

iu@bielinux[iu] cd ~/Downloads
iu@bielinux[Downloads] pwd
/home/iu/Downloads
iu@bielinux[Downloads] 1s
boost 1 61 0.tar.bz2
Bridger r2014-12-01.tar.gz

fastqc v0.11.4.zip

D D[ ™ N

IGV 2.3.67.zip
iu@bielinux[Downloads]

’.

A

Open]DK 64-Bit Server VM (build 24.79-b02, mixed mode)

OpenJDK Runtime Environment (IcedTea 2.5.5) (7u79-2.5.5-0ubuntu0.14.04.2)

[ 2:074 %]
[ 2:074 %]
[ 2:074 %]

kmergenie-1.6982.tar.gz

master.zip

Rockhopper.jar

sratoolkit.2.6.3-ubuntu64.tar.qz

v2.2.0.tar.qgz

velvet 1.2.10.tgz
[ 2:074 %]
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. B8 OAIREYeE Bt ool ot o5 L] 5T TR AT DweetEITLI-EE DA A—T,

. < /8 | FTHREBOURLIBHROZEN T VA—RL1=VT
W2-3 WO et'C Hy 1? 7AILAIZHE é’.ffﬁéo @%13MB (14,039,789 bytes)

File Edit View Search Terminal Help LIt ) 4 14:24 %
iu@bielinux[Downloads] wget -c http://cs.wellesley.edu/~btjaden/Rockhopper/do
| fwnload/current/Rockhopper.jar

--2015-12-20 14:23:49-- http://cs.wellesley.edu/~btjaden/Rockhopper/download
E /current/Rockhopper.jar
Resolving cs.wellesley.edu (cs.wellesley.edu)... 149.130.136.40

ﬁ Connecting to cs.wellesley.edu (cs.wellesley.edu)|149.130.136.40|:80... conne
oy Wlcted.

HTTP request sent, awaiting response... 200 0K
Length: 14039789 (13M) [application/x-java-archive]
Saving to: ‘Rockhopper.jar’

% 100%( >] 14,039,789 1.72MB/s 1n 9.6s

2015-12-20 14:23:59 (1.39 MB/s) - ‘Rockhopper.jar’ saved [14039789/14039789]

B iu@bielinux[Downloads] 1s [ 2:234 1]
N FaQCs  fastqc v0.11.4.zip IGV 2.3.67.zip

3 FastQC 1IGV_2.3.67 Rnckhupper.jgr
e iu@bielinux[Downloads] 1s -1 Rockhopper.jar [ 2:2354 %]
Cam) - rw-rw-r-- 1 iu iu 14039789 3H 17 2015 Rockhopper.jar

) iu@bielinux[Downloads] | [ 2:245 %]
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. B3 OAIBEYSE | B0 b Db ot 4. FLTQC (1DW2-4, Rockhopper2 M GUIIRZZE 1T, @

FRREIMRDASAK, LLEIZZD L5728

’G U IH&E DIIN— 0)5(’7')—593“/#’&%2&!3’](:
. uget‘l’__ﬂz‘ifﬁ[‘iﬁ?‘ -3

RS/ELND T, BTl TLYy»TLEESELY

wget -c http://cs.wellesley.edu/~btjaden/Rockhopper/download/current/Rockhopper.jar
1s

1ls -1 Rockhopper.jar

« GUIMIEZE{T[W2-4]

ls -1 Rockhop Zjar
java -Xmx1288m -jar Rockhopper.jar

o Tips: My D0 S0 F 2377 (background job)[W3-1]

Jjava -Xmx1288m -jar Rockhopper.jar&

« Tips: psO7 F [W3-32W3-3]

ps -f

ps -t
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W2-4:GUIRRZZE1T

iu@bielinux[~/Downloads]

(DRockhopper@DGUIERZETLI=LMEE D

PYANENTHAD T, QFDEYIZELT
AT ZEDHBNT OIS LK, FT1LHIE
DETHER, @YE—UX—% T L

[ Jiu@bielinux[Downloads] ls -1 Rockhopper.jar
| f-rw-rw-r-- 1 iu iu 14039789 3H 17 05:39 Rockhopper.jar

@

i d

DD D O

a\ |
)

1

[ STZ40F ®H]

iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jarf

Aug 01 2016, NGS/N\V XA EE S

Rockhopper
for Windows

O

Rockhopper
for Mac

&

&=

Error opening
Rockhopper on
Wacy

Rockhopper for any
platform

=)

AR

To execute the GUI
version of Rockhopper,
use the following
command:
java -¥mxl200m -jar
Rockhopper.jar

To execute the command

use the following
command:
Jjava —-XmxlZ200m —-cp
Rockhopper.jar
BEockhopper

line version of Rockhopper,

Rockhopper source code

!!%E_

=7
To extract the source code from the

JAR file, use the following command:
jar =xf Rockhopper.jar

e _

To extract the source code from the
compressed TAR archive, use the
following command:
tar xjf
Eockhopper-2.0.3.tar.bz2

40




. &5 DAIBETEE | B0 ol ot 5. ELTQC Rockhopper® GUIRR A 2 &9 5, DGUIE
W2 4 . GUIH-&;E%FH{{? FRRENDIGRAMNORRAICKEISEDHE
Rockhopper 1 = 4) 2029 %
@ & Rockhopper
Options Help \
\
\\@
Replicon name: | \‘ | $3 %, i
ot v
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W2-4:GUIRRZZE1T

Rockhopper

RockhopperMD GUIkRZ#2EILF-a< RN R 2
%, RockhopperDGUIEE L, DD LS5
RURTAVTRAHELN=6H. ZDF—ZF )L
ETIEFHICAEAT R EI T DI EMNTEALY

1u@bielinux[Downloads] 1ls :-1 Rockhopper.jar [ BrZaF & ]
-rw-rw-r-- 1 iu iu 14039789 38 17 05:39 Rockhopper. jar

diu@bielinux[Downloads] javd, -Xmx1200m -jar Rockhopper.jar

\
\

™ = Rockhopper

Options Help

Replicon name: | é:g ﬁ% i
o

PODDO™ES
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Contents

n BAZIBEFRFEONGS:EH FI4EETHDEE ($FITFastQCEFaQCs)
O F£9 [ZFaQCsEIT. HE5LY, FastQCTlllumina adapter® jE iR HE R
m Javad 09 S5 LDERTE EETT(Rockhopper2)
0 W2: JavaDHEEREA D O—FK, GURRDEST
1 W3: Linux Tips (&, ps, kill, and nohup)
0 W4EW5: O RSA U hRDET(paired-end), VT R/NADERTE . BEIT
0 W6:a<3 54 hRMDEIT(single—end)
s LinuxRIZETORDF|AHE
0 W7:ENERR T . QuasRINYT—D DAV AR—IL(ZT7—/I\V XA )
0 W8:REARIOTUN WO ELEAEY /LRI EFEEXNFHRIVG GESFE1EDE2)
O W10:sourceE#L. /\vyFE—FTOF|H
O WI2:\yFE—FTOMADERR. ANT7AILDIER/NRIETE
O W13:gziplEHgikRETD F|H
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B8 OABRETEE | B vl wut 5 FLTQC 3T REIT DIEMNTELLVIRRE(W2-
. - H%EEET D1 DDPYFEN DTS5
W3-1 . baCk rOund Ob K37 |, DB A L. Rockhopper® GUIZE
bIelinux[Downloads] 1s -1 Rockn Z(background) TEITSE H(obZ iR I )T &
1u@bielinux[Downloads] ls -1 Rockhopper.jar 3 S REES -A—= s s
-rw-rw-r-- 1 iu iu 14039789 3H 17 05:39 Roc T AVVFERFTLII—SF VLT RO

iu@bielinux[Downloads] java -Xmx1200m -jar Ro ZI'?‘/P%EE(ZH'C%J:ﬂ:’d‘%:&()@
RockhopperDGUIZ— B2 TSt 5H &

Rockhopper

™ © Rockhopper
Options Help

Replicon name: | | E:g %Q i
o
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s 2% | DRI BETEE | B Bo oL, wat o5, 2L TOC MBEENDAIURITEAH T EEIREE

W3-1:backaround iob E1B, 1NuH SRS T b,

iu@bielinux[~/Downloads]

RockhopperD GUIZFEEIL DD4.

COESIREEICT BT V=9I TS
| Jiu@bielinux[Downloads] 1s -1 Rockhopper.jar 5T 20 3% |

-rw-rw-r-- 1 iu iu 14039789 38 17 05:39 Rockhopper.jar
iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar
iu@bielinux[Downloads] [ 8:574 %]

o

NP DD Om™ME

. 4
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W3-1:backaground [ob

EARMIZIFZ. O@FEDaTY
FDO&EIZ[&IZDITHIEIT

iu@bielinux[~/Downloads] 13 = 4 21:01 %
[ Jiu@bielinux[Downloads] 1s -1 Rockhopper.jar [ 8:245 1]
| f-rw-rw-r-- 1 iu iu 14039789 3B 17 05:39 Rockhopper.jar

iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar
iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar&

i d

DD O™

5 4
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s B DAIBETEE | 20 to b ot 5. 2L TOC DN A—2F—% LR, NI

W3-2: background job | Fenms s tionscoscamn

T AAAHEKREE(ZAE D TULNS T &MV h
Rockhopper

%, RREADHIEIL. EFMZE->TELS
1u@bielinux[Downloads] ls -1 Rockhopper.jar [ BrZaF & ]
-rw-rw-r-- 1 iu iu 14039789 38 17 05:39 Rockhopper.jar
W iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar

iu@bielinux[Downloads] | [ 9:045 %]

™ = Rockhopper

Options Help

Replicon name: | £3 %, i
ot
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B8 DA RETaE | B0 bo b vub 5. ZLT0C B—ZFI)LDEFEm YA REZZERBL-fEIT

W3-2:background [ob

Terminal 1y = <) 21:21 %

iu@bielinux[~/Downloads]

iu@bielinux[Downloads] 1s -1 Rockhopper.jar [ 8:2454 1% ]
-rw-rw-r-- 1 iu iu 14039789 38 17 05:39 Rockhopper.jar
iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar
iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar&

[1] 23276

iu@bielinux[Downloads] | [ 9:125 ]

PP DD O

ev

W S

a
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IPPDD NS

o
)

« F#  OFFEBEY=EE | Z50 oL, el T L TOC

iu@bielinux[Downloads] 1ls -1 Rockhopper.jar : |
-rw-rw-r-- 1 iu iu 14039789 38 17 05:39 Rockhopper.jar
iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar
iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar&

[1] (23276

iu@bielinux[Downloads] ps -f [ 9:1254 %]
UID PID PPID C STIME TTY TIME CMD

iu 9274 9254 0 06:53 pts/4 00:00:00 zsh

iu 23276/ 9274 © 14:09 pts/4  00:00:13 java -Xmx1200m -ja
iu 30731 9274 0 14:38 pts/4 00:00:00 ps -f

iu@bielinux[Downloads] |

OpsAY R TEITHOITOELRERT, 7
OFRERBITHIGEENZ LD TEHEL
TULVDAHY, jobO AR EWNSEEETEHLLY,
WindowsDER &, FR I R—Dv— 1%

[ 2:384 %]
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

Terminal

iu@bielinux[~/Downloads]

[1] 23276
iu@bielinux[Downloads] ps -f

UID PID PPID C STIME TTY

iu 9274 9254 0 06:53 pts/4
iu 23276 9274 0 14:09 pts/4
iu 30731 9274 0 14:38 pts/4

iu@bielinux[Downloads] |

o

oD OmMBS

D

o
)

iu@bielinux[Downloads] 1ls -1 Rockhopper.jar
-rw-rw-r-- 1 iu iu 14039789 38 17 05:39 Rockhopper.jar

iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar
iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar&

TI
PO:00:
00:00:

00:00:00|ps -f

@CMDEIA, IWEETHOITUR
o DzshDHFTHIAATZERIBEA ALV
A3DY, TNIEQDE—ZFILKRE
ML CREIF DI —IFILFDLD

[ 8:2454 1]

G | o258

CMD
yzsh
' java -Xmx1200m -jaj

[ 2:38¢%&]
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B8 OAIBETEE | B0l o lb. vk 4. FLTOC DRA—ZFILRFZHLTREEILI=42

W3-4:psa~< IQ\ —3FLOF O+ XID (PID)($9274

Terminal 1y = «) 14:40 1%

S|

PO OO

iu@bielinux[~/Downloads]

iu@bielinux[Downloads] 1s -1 Rockhopper.jar [ 8:2454 1% ]
-rw-rw-r-- 1 iu iu 14039789 38 17 05:39 Rockhopper.jar
iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar
iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar&

[1] 23276

iu@bielinux[Downloads] ps -f [ 9:1254 %]
UID _PID PPID C STIME TTY TIME CMD

iu 19274, 9254 0 06:53 pts/4 00:00:00 zsh

iu 23276 9274 0 14:09 pts/4 00:00:13 java -Xmx1200m -ja
iu 30731 9274 0 14:38 pts/4 00:00:00 ps -f
iu@bielinux[Downloads] | [ 2:3858%#]

TeChE,

1y
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|

P

« F#  OFFEBEY=EE | Z50 oL, el T L TOC

[1] 23276

iu@bielinux[Downloads] ps -f

UID ~PID PPID C STIME TTY
iu 19274, 9254 0 06:53 pts/4
iu 23276 9274 0 14:09 pts/4
iu 30731 9274 0 14:38 pts/4

iu@bielinux[Downloads] |

iu@bielinux[Downloads] 1ls -1 Rockhopper.jar
-rw-rw-r-- 1 iu iu 14039789 38 17 05:39 Rockhopper.jar

iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar
iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar&

DF—IF LR ZEHRLTHREILT=42

—34 )LD Fa+XRID (PID)(%9274, @)

TITHRAAFATRDPID(E23276

13 = 4 14:40 %

[ 8:2454 1]

[ 9:125 %]
TIME CMD
00:00:00 zsh
00:00:13 java -Xmx1200m -ja
00:00:00 ps -f
[ 2:385 %]
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

THIHRAAEITFDOPIDIE23276,
ZDBERIIODECAHIZIHEE

DF—IF LR ZEHRLTHREILT=42
—34)LO 7O+ XID (PID)I%9274, @

iu@bielinux[Downloads] 1s -1 Rockhopper.jar [ 8:2454 1% ]
-rw-rw-r-- 1 iu iu 14039789 38 17 05:39 Rockhopper.jar

iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar
iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar&

iu@bielinux[Downloads] ps -f [ 9:1254 %]
UID _PID PPID C STIME TTY TIME CMD

iu 19274, 9254 0 06:53 pts/4 00:00:00 zsh

iu 123276/ 19274 0 14:09 pts/4 00:00:13 java -Xmx1200m -]
iu 30731 9274 0 14:38 pts/4 00:00:00 ps -f

iu@bielinux[Downloads] | [ 2:385#]

’.

B
=
"
=
B
B
-

o
)
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. 23 | DRI E TS5 | Bol v b vot 4. L TQC DF—ZFILREZo L TREEIL=42
_ NS —34)LOFOERID (PID)I£9274, @

W3'4 - U S:| 7/ I‘ THBHRAATEITUFDOPIDIX23276,

ZDERIZODECAIZIHY, &KE

MNi5@DPPIDAPIDDOEH T O RIDT
iu@bielinux[Downloads] 1s -1 Rockhopper.jar BHA_ERNHI D, Parent PIDEFRER

-rw-rw-r-- 1 iu iu 14039789 38 17 05:39 Rockhopper—gar
iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar
iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar&

iu@bielinux [DowNE@DEE] ps -f [ 9:126F 1]
UID PID PPID C STIME TTY TIME CMD

iu 9274 9254 0 06:53 pts/4  00:00:00 zsh

iy 23276 (9274 © 14:09 pts/4  00:00:13 java -Xmx1200m -j
iy 30731 9274 0 14:38 pts/4  00:00:00 ps -f
iu@bielinux[Downloads] | [ 2:3858%#]

o

vil=Je e Re) 0]

o
)
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Terminal

’.

B
=
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=
B
B
-

o
)

« F#  OFFEBEY=EE | Z50 oL, el T L TOC

iu@bielinux[~/Downloads]

iu@bielinux[Downloads] 1ls -1 Rockhopper.jar
-rw-rw-r-- 1 iu iu 14039789 38 17 05:39 Rockhopper.jar

[ 8:2454 1]

iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar
iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar&

[1] 23276

iu@bielinux[Downloads] ps -f

uID _PID PPID C STIME TTY
iu 19274 9254 0 06:53 pts/4
iu 23276 9274 0 14:09 pts/4
iu 130731 19274] © 14:38 pts/4

iu@bielinux[Downloads] |

TIME CMD
00:00:00 zsh
00:00:13 java -
00:00:00 ps -f

[ 9:124 % ]

x1200m -ja

2:385 ]

Mlps -f1OFBEXID (PID)IE30731,
ZNERTAERID (PPID)H927475M &
T4, EBHE, ZOPID274D B2 —F
I ETEFLE-aTURENS
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Dr5—Elps fIZET. CDTOE
ZID (PID)I& 1596, CD K5I $kfE L
OORZEHAEDLED T, EAXRH(ZPID
Terminal EPPIDDEEFZRAH M- TLIMRIE KLY

« F#  OFFEBEY=EE | Z50 oL, el T L TOC

iu@bielinux[~/Downloads]

’.

@ iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jaré&
[1] 23276
E iu@bielinux[Downloads] ps -f [ 9:124 1]
UID PID PPID C STIME TTY TIME CMD
ﬁ iu 9274 9254 0 06:53 pts/4  00:00:00 zsh
=l iu 23276 9274 0 14:09 pts/4 00:00:13 java -Xmx1200m -ja
iu 30731 9274 0 14:38 pts/4 00:00:00 ps -f
I iu@bielinux[Downloads] ps -f [ 2:385 %]
UID PID PPID C STIME TTY TIME CMD
ol iu 1596/ {9274/ © 16:58 pts/4  00:00:00 ps -f
iu 19274, 9254 0 06:53 pts/4 00:00:00 zsh
~ [t 23276 9274 0 14:09 pts/4 00:00:50 java -Xmx1200m -ja
iu@bielinux[Downloads] | [ 4:585 ]
@

o
)
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W3-6: 7Ot RDIKT PR S

Rockhopper 1 = ) 17:55 1'%

o

¥

Hele D DD O 0 S

« F#  OFFEBEY=EE | Z50 oL, el T L TOC

DGUIR—RTHPBEZEIL. xR
TIIEHILZOT

iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jaré&

[1] 23276

iu@bielinux[Downloads] ps -f [ 9:124 1]
UID PID PPID C STIME TTY TIME CMD

i:
iu

9274 9254 0 06:53 pts/4 00:00:00 zsh

™ = Rockhopper
I!.Ll Options Help
1U(
gﬁ[ Replicon name: | £3 %, i
iu ot
iu
1u

1
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. 28 OAIBETes | o oo vot 5.2 DIkl ZOEXID] TR T IHAZEMTES, L-5

P o LS | EARYUEBEHELTVWAEKRTABHALGIOERANEITE
W3-6:KIllAN IR |ncisssr —orshmms st ses,
Terminal £BNA—3FILETRATULSPIDEZE S A TKilLELS

iu@bielinux[~/Downloads]

iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jaré&

[1] 23276

iu@bielinux[Downloads] ps -f [ 9:124 1]
UID PID PPID C STIME TTY TIME CMD

iu 9274 9254 0 06:53 pts/4 00:00:00 zsh

iu 23276 9274 0 14:09 pts/4 00:00:13 java -Xmx1200m -ja
iu 30731 9274 0 14:38 pts/4 00:00:00 ps -f
iu@bielinux[Downloads] ps -f [ 2:385 %]
UID PID PPID C STIME TTY TIME CMD

iu 1596 9274 0 16:58 pts/4 00:00:00 ps -f

iu 9274 9254 0 06:53 pts/4 00:00:00 zsh

iu 23276 9274 0 14:09 pts/4 00:00:50 java -Xmx1200m -ja
iu@bielinux[Downloads] kill 23276 [ 4:5854 %]
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. =5 | DA BRETSE | B0l T2 b, vot L. TLTOC Dlkill Z7Aa+XIDJTYBR—2F—

. A\ E*ﬂabf:/ﬁ 3{ ‘%o
W3-6:killa<>k e e B

Terminal 1y = <) 18:08 {'%
'@] iu@bielinux[~/Downloads] -
L~ uID PID PPID C STIME TTY TIME CMD
== ju 9274 9254 0 06:53 pts/4 00:00:00 zsh
E iu 23276 9274 0 14:09 pts/4 00:00:13 java -Xmx1200m -ja
iu 30731 9274 0 14:38 pts/4 00:00:00 ps -f
ﬁ iu@bielinux[Downloads] ps -f [ 2:385 %]
= 8 UID PID PPID C STIME TTY TIME CMD
s—— 1L 1596 9274 0 16:58 pts/4 00:00:00 ps -f
. iy 9274 9254 © 06:53 pts/4  00:00:00 zsh
iu 23276 9274 0 14:09 pts/4 00:00:50 java -Xmx1200m -ja
iu@bielinux[Downloads] kill 23276 [ 4:5841]
=)l iu@bielinux [Downloads] [ 6:085% ]
. [1] + exit 143 java -Xmx1200m -jar Rockhopper.jar
i iu@bielinux[Downloads] [ 6:085%]
off - %
g g
% é Sampl;ata
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B8 DA RETaE | B0 bo b vub 5. ZLT0C @lps —fI THEER, FEDMZ

3-6: k|||:| 7“/ P PID23276IFFHELFLY

Terminal 1y = <) 1817 %
'@' iu@bielinux[~/Downloads] -
Jiu@bielinux[Downloads] ps -f [ 2:3841]
— UID PID PPID C STIME TTY TIME CMD
E iu 1596 9274 0 16:58 pts/4 00:00:00 ps -f
iu 9274 9254 0 06:53 pts/4 00:00:00 zsh
F iu 23276 9274 0 14:09 pts/4 00:00:50 java -Xmx1200m -ja
180} iu@bielinux[Downloads] kill 23276 [ 4:5854 %]
=== iugbielinux[Downloads] [ 6:085 %]
"' [1] + exit 143 java -Xmx1200m -jar Rockhopper.jar
iu@bielinux[Downloads] ps -f [ 6:08541]
UID PID PPID C STIME TTY TIME CMD
iu 9274 9254 0 06:53 pts/4 00:00:00 zsh
_ v 21567 9274 0 18:16 pts/4 00:00:00 ps -f
iu@bielinux[Downloads] | [ 6:165 ]
off - %
= &
b ol -
% "‘:i" sampls Data
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. B3| ORI ETetE | B0t b ot . TLTOC NV SHUROaJBIZIR. EEavTUR

] ~ L, DEZIZ.EDITAEITTES, DavUrD
W3'7 - nOhu N 7-/ I\ E#IZnohupZ D15, —HZRI7TENGSEEHT
Terminal DFAEIL. SSHIER TREEGERIZT Y
@ iu@bielinux[~/Downloads] AL, F_CCEBREODAEZETT S,
iu@bielinux[Downloads] ps -f DEE &FEEIFEEQT T ORFIZEEIR
UID PID PPID C STIME TTY TI =4 — < »
E iu 1596 9274 0 16:58 pts/4  00:00:( TL’—C,LE;)#‘ ”°‘h“f€9(+_%’“‘lf?‘ 2
iu 9274 9254 © 06:53 pts/a  00:00:( 7 JMROLEIEERBGISEHIENTED
ﬁ iu 23276 9274 0 14:09 pts/4  00:00:50 java -Xmx1200m -ja
= 8 ju@bielinux[Downloads] kill 23276 [ 4:5854 %]
iu@bielinux[Downloads] [ 6:085 %]
i [1] + exit 143 java -Xmx1200m -jar Rockhopper.jar
iu@bielinux[Downloads] ps -f [ 6:08541]
UID PID PPID C STIME TTY TIME CMD
iu 9274 9254 0 06:53 pts/4 00:00:00 zsh
iu 21567 9274 0 18:16 pts/4 00:00:00 ps -f

==- iu@bielinux[Downloads] nohup flava -Xmx1200m -jar Rockhopper.jar&
e —
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. B3 OAIBEYSE | B0 b Db ot 4. FLTQC DTYA—2F—Z1EMLI-ERDIREE, &

_ 1Y | —SFILETIE. —BaAvURITE AR FA
W3-7:NONUPOAN P | srrsimmzen 4t Lmmsrss
Rockhopper A4TIZLTESI—E)F—2F—Zg L . bo

AEINYD TS K37 ELTRockhopper
iu 23276 9274 0 14:09 pts/4 00:0¢ GUIth@ijL\%:&;ﬁﬁﬁEEﬂfg—%o

iu@bielinux[Downloads] kill 23276 0T B ]
iu@bielinux[Downloads] [ 6:0841]
[1] + exit 143 java -Xmx1200m -jar Rockhopper.jar
iu@bielinux[Downloads] ps -f [ 6:085%]
UID PID PPID C STIME TTY TIME CMD

iu 9274 9254 0 06:53 pts/4 00:00:00 zsh

iu 21567 9274 0 18:16 pts/4 00:00:00 ps -f
iu@bielinux[Downloads] nohup java -Xmx1200m -jar Rockhopper.jaré&

to ‘nohup.out’

o

o Rockhopper
Options Help

Replicon name: | | £3 %, i
Ly

f
Wl [1] 8785
= M iu@bielinux[Downloads] nohup: ignoring input and appending output

k4
N A
' -

L
(%3]
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Terminal

. B3 | OAILEET ot | Sohl U J b ot 5. TLTQC DSSHDEFEZEXETT HEDPDPILLYDT

_ < L SRLLERAY LA, SEETF R
W3-7:nohupa~<>k ROt EERIET B LStk
| &= C OB CEHCLLES

iu@bielinux[~/Downloads]

Jiu@bielinux[Downloads] kill 23276

iu@bielinux[Downloads] 1084 ]
[1] + exit 143 java -Xmx1200m -jar Rockhopper.jar
iu@bielinux[Downloads] ps -f [ 6:085 %]
UID PID PPID C STIME TTY TIME CMD

iu 9274 9254 0 06:53 pts/4 00:00:00 zsh

iu 21567 9274 0 18:16 pts/4 00:00:00 ps -f

iu@bielinux[Downloads] nohup java -Xmx1200m -jar Rockhopper.jaré&
[1] 8785

iu@bielinux[Downloads] nohup: ignoring input and appending output
to ‘nohup.out’

iu@bielinux[Downloads] | [ 7:345F %]
"-.!%EEEEl!EEFllllllllllllllllllllllllllllllllllllllllllllllllll
Replicon name: | | 83 h i
!

L
i
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[ . B3 | ORI E Tt | 20 oo b vut 5 FLTQC MDlps —f1 THEER, HEHIZPID8785
_ . > NEFEET L ELDHLMS
W3-7:nohupa~< >k

Termina! File Edit View Search Terminal Help LY | =) «) 09:13 1%

iu@bielinux[~/Downloads]

iu 9274 9254 0 06:53 pts/4 00:00:00 zsh

iu 21567 9274 0 18:16 pts/4 00:00:00 ps -f
iu@bielinux[Downloads] nohup java -Xmx1200m -jar Rockhopper.jaré&
[1] 8785

iu@bielinux[Downloads] nohup: ignoring input and appending output
to ‘nohup.out’

iu@bielinux[Downloads] ps -f [ 7:345 %]
UID PID PPID C STIME TTY TIME CMD

iu 8785 9274 0 08:59 pts/4 00:00:06 java -Xmx1200m -ja
iu 9274 9254 0 9805 pts/4 00:00:00 zsh

iu 12373 9274 0 09:12 pts/4 00:00:00 ps -f
iu@bielinux[Downloads] | [ 9:1258i ]

!p!lnns Help

Replicon name: | | gg % i
o

o

PP ™NOmE

o
)
]
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" o
Contents

n HARZEBEEFERIEONGS:EFH FIRFETOEE ($FI°FastQCLFaQCs)

0O £9 1EFaQCsEFT. BBV, FastQCTlllumina adapter® jH HAER
m Javad 09 S5 LDERTE EETT(Rockhopper2)

0 W2: JavaDEEREA D O—k, GUIRRDZETT

00 W3: Linux Tips (&, ps, kill, and nohup)

O WAEWS: AT R AU MRDEIT(paired—end), VT R/NADERTE .. BHEAT

0 W6:a<3 54 hRMDEIT(single—end)
m LinuxIRIZETORD I RE

O W7:EER T, QuasRIN\YT—D DAV AR—JL(ZT7—/N\VXF )
W8:REARITUF, WO SLEAE 7/ LBCSIER G EE KRR AT GEE FE 1R DX 2)
W10:source8#1. /Ny FE—KTOFIFH
WI2: /Ay FE—FTOMBADHERER. ANT7AIL DIt/ S\RIETE
W13:gzipl L #gikRETD F| H

O
O
O
O
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+ HFE  HFFEBEFsE | E50r vl wull A FLTOC

W4-1: a3 2RS40k

File

hd

DD D 3

i

G

Edit

View

Search Terminal Help

(DRockhopperMaAIR U RFSA U RZEETL

WEEDWPYANENTHEHD T, DF
DEY(=HTT, QU 5— & —E T L

1 = o)

11:16 1%
iu@bielinux[Downloads] java -Xmx1200m -cp Rnckhnpper.jar Rockhoppe

Aug 01 2016, NGS/N\V XA EE S

Rockhopper
for Windows

Rockhopper
for Mac

&

&=

Error opening
Rockhopper on
Wacy

Rockhopper for any
platform
AR
To execute the GUI
version of Rockhopper,
use the following
command:
java -¥mxl200m -jar
Rockhopper.jar

To execute the command

line version of Rockhopper,

use the following
command:
Jjava —-XmxlZ200m —-cp
Rockhopper.jar

BEockhopper

Rockhopper source code

e

_

To extract the source code from the

JAR file, use the following command:

jar =xf Rockhopper.jar

e _

To extract the source code from the
compressed TAR archive, use the
following command:
tar xjf
Eockhopper-2.0.3.tar.bz2
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. 23 | DA BEESE | Sl oIl vt 5. TLTOC T_aT7ILDB—RITHEND TR T

_ N N — N TRY &I, EDIESIZde novo
WA4-1:aAX T4 R 752 AR RE BN DS
File Edit View Search Terminal Help @f@h&ﬁ(bh\éo ®7::|_7}l/

java Rockhopper <options> -g genome DIR1,genome DIR2| £ = 71 -Ay\ i s < T =
catel pairedendl.fastg%aerobic replicatel pairedendz ERMHLHDHHL, [ more sz

= -~ N == /=
repllcatez pairedendl. fastg%aerobic replicate2 pairq ITT.BRIDIYUFER/RET

naerobic _replicatel pairedendl.fastq%anaerobic replicatel palreden
d2.fastq, anaerobic replicate2 pairedendl.fastq%anaerobic replicate
2 pairedend2.fastq

EXAMPLE EXECUTION: DE NOVO ASSEMBLY WITH SINGLE-END READS

java Rockhopper <options> aerobic replicatel.fastq,aerobic replica
te2.fastq anaerobic replicatel.fastq,anaerobic replicate2.fastq

EXAMPLE EXECUTION: DE NOVO ASSEMBLY WITH PAIRED-END READS

java Rockhopper <options> aerobic replicatel pairedendl.fastq%aero
bic replicatel pairedend2.fastq,aerobic replicate2 pairedendl.fast
g%aerobic replicate2 pairedend2.fastq anaerobic replicatel pairede
ndl. fastq%anaerobic replicatel pairedend2.fastq,anaerobic replicat
e2 pairedendl.fastg%anaerobic replicate2 pairedend2.fastq

jiu@bielinux[Downloads] java -Xmx1200m -cp Rockhopper.jar Rockhoppe
r | morel]
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WA4-1: AN A IR
File Edit View Search Terminal Help it = 4 11:34 %

sk sk ok ok ok o ok ok ok ok ok ok ok ok ok ok sk okok ok sk ok ok ok ok okok ok sk ok ok ok ok okok sk ok ok ok ok ok okok ok ok ok ok ok ok

kkkkkkkkkk Ruckhnpper Versinn 2.03 kR kR Rk
R R R R R R R N R R N R R N R R R R R Rk kR

I The Rockhopper application has the following required command line
arguments.

REQUIRED ARGUMENTS

explA.fastq,explB.fastq,explC.fastq exp2A.fastq,exp2B.fas
tq a comma separated list of sequencing files (in FASTQ, QSEQ
, FASTA, SAM, or BAM format) for replicate experiments, one list p
er experimental condition (mate-pair files should be delimited by
Igél}

% REFERENCE BASED ASSEMBLY VS. DE NONO ASSEMBLY:

IF THE -g OPTION IS USED THEN ROCKHOPPER ALIGNS READS TO ONE OR MO
RE REFERENCE GENOMES,

*{fgs OTHERWISE, ROCKHOPPER PERFORMS DE NOVO TRANSCRIPT ASSEMBLY.

. 28 OAILEET= | 250 0 J b vut 5. FLTOC mored~< > F|L. [Return¥— | Tl
T9 2D, Spacex— | TIEE S
DDORYO—)LTED, --DEE
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B8 DAIRETEE | 20t vt 4. 2Ltocl | cOEEHT-YH de novoZ T THESAT

i N N 23> MEBA, DkDEIL. TrinityERLEL25H
W4'1 - 7-|_7 v/d/ TIHIED ST, @7 TVEDIAV T4

File Edit View Search Terminal Help 7‘@%1&@35”&“:2*[( —

2%25 = 5071= &L 2R

OPTIONAL ARGUMENTS FOR DE NOVO ASSEMBLY ONLY

-k <integer> size of k-mer, range of values is 15 to 31
(default i1s 25)

-] <integer> minimum length required to use a sequencin
g read after trimming/processing (default is 35)

-n <integer> size of k-mer hashtable is ~ 2°n (default
is 25). HINT: should normally be 25 or, if more memory is availabl
e, 26. WARNING: if increased above 25 then more than 1.2M of memor
y must be allocated

-b <integer> minimum number of full length reads requir
ed to map to a de novo assembled trancript (default is 20)

-u <integer> minimum length of de novo assembled transc

ripts (default is 2*k)

-w <integer> minimum count of k-mer to use it to seed a
new de novo assembled transcript (default is 50)

-X <integer> minimum count of k-mer to use it to extend
an existing de novo assembled transcript (default is 5)

EXAMPLE EXECUTION: REFERENCE BASED ASSEMBLY WITH SINGLE-END READS

¢
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

WA4-2 :ZE{T7a<T Rl

File Edit View Search Terminal Help
java Rockhopper <options> -g genome DIR1,genome
catel pairedendl.fastg%aerobic replicatel paire
_replicate2 pairedendl.fastq%aerobic replicate2
naerobic replicatel pairedendl.fastg%anaerobic
d2.fastq,anaerobic_replicate2 pairedendl.fastqg%:
2 pairedend2.fastq

ATaVIEEFICHEET HIVEFLIES
FFEEIRL. EUH AT ETHIZBEE,
NE)F—0F—FEHTLTY=a7I)L
DERFEDIFSETRLTINS, FTEES
H=YUZELoKYBk&H T, Dpaired—endD?2
DODIT7AIIET% TEHFET S, QREE
BRT—AabbIEl ITORIFTWLFIEEL
W=ASEWNWSEZFFET H, AR—AM
ADTULWVEWZELEERIZEEDHTHEL

EXAMPLE EXECUTION: DE NOVO ASSEMBLY WITH SINGLE-END READS

java Rockhopper <options> aerobic replicatel.fastq,aerobic replica
te2.fastq anaerobic replicatel.fastq,anaerobic replicate2.fastq

EXAMPLE EXECUTION: DE NOVO ASSEMBLY WITH PAIRED-END READS '

java Rockhopper <options> aerobic replicatel pairedendl.fastq%aero

ndl.fastq%anaerobic replicatel®

hd

NP OEBE:

iu@bielinux[Downloads]
iu@bielinux[Downloads]

bic replicatel pairedend2.fastq,aerobic replicate2 pairedendl.fast
q%aerobic replicate2 pairedendg@fastq anaerobic replicatel pairede

i!iiredendz.fastq,anaernbic_replicat
e2 pairedendl.fastg%anaerobic replicate2 pairedend2.fastq

[ 2:475 %]
[ 2:475 %]
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+ HiE Eﬁ?LERE?’%ﬁI%i@TE?ﬁJb ot A FLTQC

java Rockhopper <options> aerobic replicatel.f
fte2.fastq anaerobic replicatel.fastq,anaerobic

EXAMPLE EXECUTION: DE NOVO ASSEMBLY WITH PAIRE

> JJjava Rockhopper <options> aerobic_replicatel pairedendl.fastq%aero
i-i bic replicatel pairedend2.fastq,aerobic replicate2 pairedendl.fast
q%aerobic replicate2 pairedend2.fastq anaerobic replicatel pairede
i ndl.fastg%sanaerobic replicatel pairedend2.fastq,anaerobic replicat
—_—

e2 pairedendl.fastg%anaerobic replicate2 pairedend2.fastq

iu@bielinux[Downloads]
iu@bielinux[Downloads] ls

boost 1 61 O.tar.bz2 master.zip
Bridger r2014-12-01.tar.gz nohup.out
ryar

Rockhoppe

fastqc v0.11.4.zip sratoolkit.2.6.3-ub

v2.2.0.tar.gz
IGV 2.3.67.zip velvet 1.2.10.tgz
kmergenie-1.6982.tar.gz
iu@bielinux[Downloads] |

MAI&E 7= LIZIs o @nohup.outZ 74 LI,
nohupdVY U RZZETI HEEEFRIICEMS
N 5. @Rockhopper Results T L2k (.
RockhopperE{THFICEHEBIE RN D, Ch
LD RELIZETLIzIsav U FDHERE
. hohup*PRockhopper ¥ =217 JLZ R Lt
RBHE FYEBENEEFOTLKEDTY

[ 2:475 %]
[ 2:475 %]

tubd.tar.gz

[ 2:485 1% ]
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. B3 | ORI E Tt | 20 oo b vut 5 FLTQC (DEXAMPLE EXECUTIONM EZ A% Bk
] — O =JLra | & ETIRFRTEHEOIIGATUREST
W4-4: )5 ARINADELTE Sctncts. L. oehism
FIoTATHEIS—hA S, BHRIZIZA
INADERTENTETLVELDS

File Edit View Search Terminal Help

EXAMPLE EXECUTION: DE NOVO ASSEMBLY WITH PAIRED-=reo—=rws

java Rockhopper <options> aerobic replicatel pairedendl.fastq%aero
bic replicatel pairedend2.fastq,aerobic replicate2 pairedendl.fast
q%aerobic replicate2 pairedend2.fastq anaerobic replicatel pairede
ndl.fastg%anaerobic replicatel pairedend2.fastq,anaerobic replicat
e2 pairedendl.fastq%anaerobic replicate2 pairedend2.fastq

iu@bielinux[Downloads] [ 2:4754 4]
iu@bielinux[Downloads] 1s [ 2:474 4]
boost 1 61 0.tar.bz2 master.zip
Bridger r2014-12-01.tar.gz nohup.out

Rockhopper.jar

fastqc v0.11.4.zip sratoolkit.2.6.3-ubuntu64.tar.gz
v2.2.0.tar.gz
IGV 2.3.67.zip velvet 1.2.10.tgz
¥ eV kmergenie-1.6982.tar.gz
iu@bielinux[Downloads] java Rockhopper [ 2:485 %]
. Error: Could not find or load main class Rockhopper
iu@bielinux[Downloads] | [ 2:485 % ]
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=

. B3 | BRI BT | 2500 ool vt 8. ELTOC DS AINADEHRTE [ export

RELE=Lar7 71

Wy b= N 1 — CLASSPATH=
W4-4 : 77Z/ \Xa) axX AE NDHFT/ R, BERDIRET

java Rockhopper <options> aerobic replicatel pairedend

File Edit View Search Terminal Help 1y | [, Rockhopper__jar@fﬁﬁi{l'/\oxlj:
FRTERDEIIZEL QFRERIC

bic replicatel pairedend2.fastq,aerobic replicate2 pai 2 —[Eljava Rockhopper]&$TD

q%aerobic replicate2 pairedend2.fastq anaerobic replicatel pairede
ndl.fastq%anaerobic replicatel pairedend2.fastq,anaerobic replicat
e2 pairedendl.fastq%anaerobic replicate2 pairedend2.fastq

PPN

iu@bielinux[Downloads] [ 2:47 %]
iu@bielinux[Downloads] 1s [ 2:474 1]
boost 1 61 0.tar.bz2 master.zip
Bridger r2014-12-01.tar.gz nohup.out
Rockhopper. jar
fastqc v0.11.4.zip sratoolkit.2.6.3-ubuntu64.tar.gz
v2.2.0.tar.gz
IGV 2.3.67.zip velvet 1.2.10.tgz
kmergenie-1.6982.tar.gz
iu@bielinux[Downloads] java Rockhopper [ 2:485 1 ]

Error: Could not find or load main class Rockhopper
iu@bielinux[Downloads] export CLASSPATH=/home/iu/Downloads/Rockhop

per.jar
iu@bielinux[Downloads] java Rockhopperf} [ 2:50544 ]

g
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=res EI:dE?LEaEi%ﬁl%i@?ty:w ot 5. ZLTQC JA—2 X —Z L= EDIKEE,

DTIELEL EELLKY

: ,_ \ANELTE =

1) = «) 14:52 %%

java Rockhopper <options> -g genome DIR1,genome DIR2 aerobic repli
catel pairedendl.fastqg%aerobic replicatel pairedend2.fastq,aerobic
_replicate2 pairedendl.fastq%aerobic replicate2 pairedend2.fastq a
naerobic replicatel pairedendl.fastq%anaerobic replicatel paireden
d2.fastq,anaerobic replicate2 pairedendl.fastq%anaerobic replicate
2 pairedend2.fastq

EXAMPLE EXECUTION: DE NOVO ASSEMBLY WITH SINGLE-END READS

te2.fastq anaerobic replicatel.fastq,anaerobic replicate2.fastq

EXAMPLE EXECUTION: DE NOVO ASSEMBLY WITH PAIRED-END READS

java Rockhopper <options> aerobic replicatel pairedendl.fastq%aero
bic replicatel pairedend2.fastq,aerobic replicate2 pairedendl.fast
g%aerobic replicate2 pairedend2.fastq anaerobic replicatel pairede
ndl.fastqg%anaerobic replicatel pairedend2.fastq,anaerobic replicat
e2 pairedendl.fastg%anaerobic replicate2 pairedend2.fastq

é java Rockhopper <options> aerobic replicatel.fastq,aerobic replica
T~

iu@bielinux[Downloads] [ 2:525 %]
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n BAZIBEFRFEONGS:EH FI4EETHDEE ($FITFastQCEFaQCs)
O F£9 [ZFaQCsEIT. HE5LY, FastQCTlllumina adapter® jE iR HE R
m Javad 09 S5 LDERTE EETT(Rockhopper2)
0 W2: JavaDHEEREA D O—FK, GURRDEST
0 W3: Linux Tips (&, ps, kill, and nohup)
0 W4EW5: O RSA U hRDET(paired-end), 7T R/NADRTE . BET
0 W6:a<3 54 hRMDEIT(single—end)
s LinuxRIZETORDF|AHE
0 W7:ENERR T . QuasRINYT—D DAV AR—IL(ZT7—/I\V XA )
0 W8:REARIOTUN WO ELEAEY /LRI EFEEXNFHRIVG GESFE1EDE2)
O W10:sourceE#L. /\vyFE—FTOF|H
O WI2:\yFE—FTOMADERR. ANT7AILDIER/NRIETE
O W13:gziplEHgikRETD F|H
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. B3| OAILEE e | Eoly 2 b, vob 5. TLTOC DFaQCsETHREI7(IL %

_ == 4= BCTALIRNICHBEILT,
W5'1 . ROCkhO J U er% 1_.|- @ de novo7 IV EETT,
File Edit View Search Terminal Help @OutofMemOI’yEl’l’Ol’&L\aﬁa
iu@bielinux[Downloads] cd ~/Documents/srp017156/result2 HREFREE . CHNITIATYNE

Jiu@bielinux[result2] 1s -1h *.fastq

Crw-rw-r-- 1 iu iu 299M 128 19 12:16 QC.1.trimmed.fastq | 20V \—&ElCERT LT —

-rw-rw-r-- 1 iu iu 269M 128 19 12:16 QC.2.trimmed. fastq
-rw-rw-r-- 1 iu iu 5.5M 128 19 12:17 QC.unpaired.trimmed. fastq
iu@bielinux[result2] java Rockhopper QC.1.trimmed.fastq%QC.2.trimmed. fastq

Assembling transcripts from reads in files:

QC.1.trimmed. fastq

QC.2.trimmed. fastq
Exception in thread "main" java.lang.OutOfMemoryError: Java heap space

at java.util.concurrent.atomic.AtomicLongArray.<init>(AtomicLongArray
.java:80)

i!
Y
at Table.<init>(Table.java:47)
|
[ =)

at Dictionary.assembleTranscripts(Dictionary.java:171)

at Assembler.<init>(Assembler.java:219)

at Rockhopper.<init>(Rockhopper.java:91)

at Rockhopper.main(Rockhopper.java:908)

==V iu@bielinux[result2] | [ 9:5944& ]
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W5-1: Rockhopper= 1T

File Edit View Search Terminal Help

Assembling transcripts from reads in files:
QC.1.trimmed. fastq
QC.2.trimmed. fastq

MDIsT B & . —li-Rockhopper ResultsT
SLORIETETNS, QFDHEE
kO TULVS,, summary txtD I 74 LY
ARXE0EHZ ., AV TAT I7AILELTE
TWEWZEA DD, @T7A LY A
AMOEVSZEIEHREMGENELSTE

Exception in thread "main" java.lang.OutOfMemoryError: Java heap space

.java:80)
at Table.<init>(Table.java:47)

at Assembler.<init>(Assembler.java:219)
at Rockhopper.<init>(Rockhopper.java:91)
at Rockhopper.main(Rockhopper.java:908)
iu@bielinux[result2] 1s
fastgqCount.txt QC gc _report.pdf
QC.1l.trimmed.fastq QC.stats.txt
QC.2.trimmed.fastq QC.unpaired.trimmed.fastq
iu@bielinux[result2] 1ls -1 Rockhopper Results
atotal 4
drwxrwxr-x 2 iu iu 4096 128 20 21:58

ﬁ'Eﬁ el Kl ] E

il

>

at java.util.concurrent.atomic.AtomicLongArray.<init>(AtomicLongArray

at Dictionary.assembleTranscripts(Dictionary.java:171)

[ 9:594 % ]

[10:025 & ]

;‘-‘f‘-&

N-rw-rw-r-- 1 iu 1iu 0 1283 20 21:58 summary.txt

iu@bielinux[result2] more Rockhopper Results/summary.txt
iu@bielinux[result2]

[10:024 1 ]
[10:024 1 ]
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. 23 OFIBET=E | S50 T Db vul 4. FLTOC DI ARKAEYE2GBETHE

W5-2: Rockhopperf £1T BLTYRS . MR

File Edit View Search Terminal Help 13 m «) 22:07 1%

QC.1.trimmed. fastq

QC.2.trimmed. fastq
Exception in thread "main" java.lang.OutOfMemoryError: Java heap space

at java.util.concurrent.atomic.AtomicLongArray.<init>(AtomicLongArray
.java:80)

at Table.<init>(Table.java:47)

at Dictionary.assembleTranscripts(Dictionary.java:171)

at Assembler.<init>(Assembler.java:219)

at Rockhopper.<init>(Rockhopper.java:91)

at Rockhopper.main(Rockhopper.java:908)
iu@bielinux[result2] 1s [ 9:594#]
fastgCount.txt QC qc_report.pdf Rockhopper Results
QC.1.trimmed.fastq QC.stats.txt
QC.2.trimmed.fastq QC.unpaired.trimmed.fastq
iu@bielinux[result2] 1s -1 Rockhopper Results [10:025 % ]
total 4
drwxmrxr X 2 iu iu 4096 12H 20 21:58 genomeBrowserFiles

4_( -rw-rw-r-- 1 iu iu 0 123 20 21:58 summary.txt
:‘*'-"" iu@bielinux[result2] more Rockhopper Results/summary.txt [10:025 % ]
dfl iu@bielinux[resultZ] java -Xmx2000m Rockhopper QC.1.trimmed.fastq%QC.2.trimme
el d . fastq

it DOoOmBE:
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[ . B8 OAIRETeR | S0t ol ol o5 FLTOC MDIN-Xmx2000m | AT 3> ED(T5
] =/, Fild. FROERZBHHE SR
W5'2 . ROCkhO JL erﬁ%1 J| outofMemoryErroréi>TLNVE=D T

File Edit View Search Terminal Help OO AYE—UDNHEBEINE
at Rockhopper.main(Rockhopper.java:908) Bont-rFHct5SnLntn e

iu@bielinux[result2] 1s S —
fastqCount.txt QC qc_report.pdf Rockhopper_Results
QC.1.trimmed.fastq QC.stats.txt

QC.2.trimmed.fastq QC.unpaired.trimmed.fastq

iu@bielinux[result2] 1s -1 Rockhopper Results [10:024 % ]
total 4

drwxrwxr-x 2 iu iu 4096 128 20 21:58 genomeBrowserFiles

iu@bielinux[result2] more Rockhopper Results/summary.txt [10:025 % ]
iu@bielinux[result2] java -Xmx2000m Rockhopper QC.1.trimmed.fastq%QC.2.trimme
d.fastq

Assembling transcripts from reads in files:
QC.1.trimmed. fastq
QC.2.trimmed. fastq

i -rw-rw-r-- 1 iu iu 0 1283 20 21:58 summary.txt
(= ¥
"o

~ Allgnlng reads to assembled transcripts using files:|
=l QC.1.trimmed. fastq |
rlr‘é QC.2.trimmed. fastq
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W5-2 :RockhopperBB =17

File Edit View Search Terminal Help

Aligning reads to assembled transcripts using files:
QC.1.trimmed. fastq
QC.2.trimmed. fastq

Total reads in files: 976468
Perfectly aligned reads: 35 0%
Total number of assembled transcripts: ’ ‘

Average transcript length:
Median transcript length:
Total number of assembled bases:

(oo I o B > i

Summary of results written to file:

mmary.txt

Details of assembled transcripts written to file:
anscripts.txt

1)
=
)
&
B
&

=

" 4

FINSIHED.

i)
i

iu@bielinux[result2] |

DEZE de novo7 2 TYDETL
CARUEANFLIRREICESTLY
5., 1BL. Q72T ILENT-ERE
¥(transcripts)lX1DH LN EADH
NB, QB FLLIhIF/NT , 7L
TILEntza T4 EREY) HHi
DHELDIZ, 3B —FWNTvTEN
f=EWLSDIEFRERIZE ALY

Rockhopper Results/su

Rockhopper Results/tr

[10:104 % ]
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. B2 OAIRETes | 2o oo w5 zLtoc. | (1) Rockhopper ResultsT4L 2R DF & (E,

=== 9+ I5—ZHUV=EEW-DEIXELAIEND
W5'3 . % 'f__l- %I:l %*ﬂ% Eﬁ, h\%o @summary.txtDF &%, 5'1%?'6‘:67?3

iu@bielinux[~/Documents/srp017156/result2]
Median transcript length:

NTWAESIZ, ERMIZE@EmICRITINTLY

Total number of assembled bases:

Summary of results written to file:
mmary.txt

Rockhopper Results/su

Details of assembled transcripts written to file:
anscripts.txt

FINSIHED.

iu@bielinux[result2] 1s

fastgCount.txt QC qc_report.pdf
QC.1.trimmed.fastq QC.stats.txt

WNIQC.2.trimmed. fastq QC.unpaired.trimmed.fastq

iu@bielinux[result2] 1ls -1 Rockhopper Results

total 16

drwxrwxr-x 2 iu iu 4096 128 20 21:58

drwxrwxr-x 2 iu iu 4096 128 20 22:10

-rw-rw-r-- 1 iu iu 608 128 20 22:10 summary.txt

-rw-rw-r-- 1 iu iu 29 128 20 22:10 transcripts

iu@bielinux[result2] |

¢

Rockhopper Results/tr

[10: 104 ]

[10:174 % ]

[10:174 % ]
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+ HiE E¢$L5£E$%|ﬁ|%5@ﬁﬁyjm bk 0 FLTQC

W5-3: E1TiE R B ER

D7 v T ILESNT-EEYIEF1EHR I
transcripts txt 77 JLIZI& SN S, 1=1=
L. ZOEEIF1D3a T4 B7ELD

X File Edit View EEdr._h TEI'I"IiII"Idl Help T. @moref??{)b@ﬂﬂﬁﬁﬁﬁ?éﬁ
@ Total number of assembled bases: T+ Sequence Length Expression 1]&
Summary of results written to file: LAY E —11'_L.,75\7§~L\;&75\1’)75\é
E Results/summary.txt
Details of assembled transcripts written to file: Rockhopper
ﬂ _Results/transcripts.txt
FINSIHED.
‘ iu@bielinux[result2] 1s [11:024 &1 ]
= fastqCount.txt QC qc_report.pdf
é QC.1l.trimmed.fastq QC.stats.txt
QC.2.trimmed.fastq QC.unpaired.trimmed.fastq
liu@bielinux[result2] ls -1 Rockhopper Results [11:554 g1 ]
5 Mtotal 16
drwxrwxr-x 2 iu iu 4096 98 8 11:01
@ drwxrwxr-x 2 iu iu 4096 98 8 11:02

WY v-rw-r-- 1 iu iu 668 94 8 11:02 summary.txt
% -rw-rw-r-- 1 iu iu 29 98 8 11:02 transcripts.txt
iu@bielinux[result2] more Rockhopper Results/transcripts.txt

Li:._

y=PySequence Length Expression 1
el iu@bielinux[result2] J}

[11:584 Hi ]
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Contents

n BARIBEFZFREDONGS:EFH FIRETODES ($¥ITFastQCEFaQCs)
O £9 1EXFaQCsEIT. BV, FastQCTlllumina adapter® jH i EER
m Javad 09 S5 LDERTE EETT(Rockhopper2)
0 W2: JavaDHEEREA D O—FK, GURRDEST
0 W3: Linux Tips (&, ps, kill, and nohup)
O W4EW5: AT RSA U hRDEIT(paired—end), VT R/NRADEKE . BET
0 W6: AR oA hRMDETT(single-end)
m LinuxXIRIEETORDF|AE
O W7:EER T, QuasRIN\YT—D DAV AR—JL(ZT7—/N\VXF )
0 W8:REARIOTUN WO ELEAEY /LRI EFEEXNFHRIVG GESFE1EDE2)
O W10:sourceE#L. /\vyFE—FTOF|H
O WI2:\yFE—FTOMADERR. ANT7AILDIER/NRIETE
O W13:gziplEHgikRETD F|H
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W6-1:single-end T=E1T

File Edit View Search Terminal Help

mmary.txt
@ Details of assembled transcripts written to file:
anscripts.txt

E FINSIHED.

ﬁ iu@bielinux[result2] 1ls -1 Rockhopper Results
total 16

i drwxrwxr-x 2 iu iu 4096 128 20 22:42
drwxrwxr-x 2 iu iu 4096 128 20 22:43

S -rw-rw-r-- 1 iu iu 608 128 20 22:43 summary.txt
-rw-rw-r-- 1 iu iu 29 128 20 22:43 transcripts.txt
iu@bielinux[result2] more Rockhopper Results/transcripts.txt [10:454 % ]

. MlSequence Length Expression 1

=508 2] 25122

(Dsingle—end& L TforwardBl D A D 77
4 JL(QC.1 trimmed.fastq)Z A 1ELTE
1T o nohupZ DT T/IN\YI I SO RTE
TLI-D T, &R EBIIF—=FI/LE@
LIZIERIRSINGL, BiEH AINS
NAIL. FTHETRT K3ITnohup.out
ELVSTF7AILICEMTEZTAEND, 1)
B—F—13EZHET &L, 30RIFEE
TQETE# T (done)t13 5

@ iu@bielinux[result2] nohup java -Xmx2000m Rockhopper QC.1.trimmed. fastq&

L= T T= | % J

*% iu@bielinux[result2] nohup: ignoring input and appending output to ‘nohup.out

:IFI [2] + done nohup java -Xmx2000m Rockhopper QC.1.trimmed.fastq

el iu@bielinux[result2] |

[10:495 % ]
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- BE | AFIEEYSE | B0t F Il ot d . FLTOC (2)Rockhopper Results 1 Mtranscripts.txt

P <=1 4| H¥145 bytes&ZZoTLVDCEMD, fAAL
WG6-1:single-end CE T srvooneanssnrssinms

File Edit View Search Terminal Help %)o @summary.txt’élessf“ﬁﬁls&)%)
iu@bielinux[result2] 1s -1 Rockhopper Results [IUT43F & ]
@ total 16

drwxrwxr-x 2 iu iu 4096 128 20 22:42

drwxrwxr-x 2 iu iu 4096 128 20 22:43

-rw-rw-r-- 1 iu iu 608 128 20 22:43 summary.txt
ﬁ -rw-rw-r-- 1 iu iu 29 128 20 22:43 transcripts.txt

iu@bielinux[result2] more Rockhopper Results/transcripts.txt [10:454 % ]
Sequence Length Expression 1
1 iu@bielinux[result2] nohup java -Xmx2000m Rockhopper QC.1l.trimmed.fastq&
2] 25122

é iu@bielinux[result2] nohup: ignoring input and appending output to ‘nohup.out

M [2] + done nohup java -Xmx2000m Rockhopper QC.1.trimmed.fastq
@)iu@bielinux[result2] 1ls -1 Rockhopper Results [10:495 % ]
(=M total 16
" drwxrwxr-x 2 iu iu 4096 128 20 22:42

e Mdrwxrwxr-x 2 iu iu 4096 128 20 22:49
-m-mr-r‘-- 1 iu iu 582 128 20 22:49 summary.txt
*IF-\ -rw-rw-r-- 1 iu iu 145 128 20 22:49 transcripts.txt

@) iua@bielinux[result2] less Rnckhnpper_Results!summary.txtl [10:545 % ]
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W6-2 :single-end T=E1T

File Edit View Search Terminal Help

Assembling transcripts from reads in file:

summary.txtDlessE{TIER, D7t
VIINWEERELTEEY M1 DIEHE
bNf-LERT S, LHL. ZDORSE
107 bp, AAH107 bpZi DT, ENHM
D2D)—FZEHALEOERILLHAELN
MEEE, DqTHrIT %, quitDgTT

Aligning reads to assembled transcripts using file:

Summary of results written to file:

mmary.txt

Details of assembled transcripts written to file:
anscripts.txt

M FINSTIHED.

Rockhopper Results/summary.txt (END)

Total reads in file: 976519
Perfectly aligned reads: 119 0%
Total number of assembled transcripts: 1
Average transcript length: 107
Median transcript length: 107
Total number of assembled bases: 107

QC.1.trimmed. fastq

Rockhopper Results/su

Rockhopper Results/tr
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B8 DA RETaE | B0 bo b vub 5. ZLT0C AT R ANFBIKREIZRS

W6-2 :single-end T=E1T

o

E
=

'Q:H

-

DD D

L

>
"

File Edit View Search Terminal Help 13 7y o)
total 16

drwxrwxr-x 2 iu iu 4096
drwxrwxr-x 2 iu iu 4096
-rw-rw-r-- 1 iu iu 608
-rw-rw-r-- 1 iu iu 29
iu@bielinux[result2] more Rockhopper Results/transcripts.txt [10:454 % ]

Sequence Length

iu@bielinux[result2] nohup java -Xmx2000m Rockhopper QC.1.trimmed. fastq&

[2] 25122

iu@bielinux[result2] nohup: ignoring input and appending output to ‘nohup.out

[2] + done nohup
iu@bielinux[result2] 1s
total 16

drwXrwxr-x 2 iu iu 4096
drwxrwxr-x 2 iu iu 4096
-rw-rw-r-- 1 iu iu 582
-rw-rw-r-- 1 iu iu 145

iu@bielinux[result2] less Rockhopper Results/summary.txt [10:545 % ]

iu@bielinux[result2] |

128 20 22:42 genomeBrowserFiles
128 20 22:43 intermediary

128 20 22:43 summary.txt

128 20 22:43 transcripts.txt

Expression 1

java -Xmx2000m Rockhopper QC.1.trimmed.fastq
-1 Rockhopper Results [10:494 4 ]

128 20 22:42 genomeBrowserFiles
128 20 22:49 intermediary

128 20 22:49 summary.txt

128 20 22:49 transcripts.tixt

[10:584 1 ]
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. B8 OAIRETeE | 20t ot o5 zLtoc | ce kR CODYEZET. Rockhopperld 7 JJHER

TJ7MIWE LEZFTREFELTWSIEA DS, O

W6'3 mVT:rename D& (ZfT75reversefllDsingle—endD 7> T)

File Edit View Search Terminal Help

total 16

drwxrwxr-x 2 iu iu 4096 128
drwXrwxr-x 2 iu iu 4096 128
-rw-rw-r-- 1 iu iu 582 128
-rw-rw-r-- 1 iu iu 145 128

mary 1.txt
/transcripts 1.txt

total 16

drwxrwxr-x 2 iu iu 4096 128
B Mdrwxrwxr-x 2 iu iu 4096 128

PNy -rw-r-- 1 iu iu 582 128

-m-m-r‘-- 1 iu iu 145 128
el iu@bielinux[result2] |}

[2] + done nohup java -Xmx2000m Rockhopper QC.1.trimmed.fastq
iu@bielinux[result2] 1ls -1 Rockhopper Results [10:494 % ]

20 22:42
20 22:49
20 22:49
20 22:49

iu@bielinux[result2] less Rockhopper Results/summary.txt [10:545 1 ]
iu@bielinux[result2] mv Rockhopper Results/summary.txt Rockhopper Results/sum

iu@bielinux[result2] mv Rockhopper Results/transcripts.txt Rockhopper Results

iu@bielinux[result2] 1s -1 Rockhopper Results [11:054 % ]

20 22:42
20 22:49
20 22:49
20 22:49

TREMNEHATLELHEDIZ. forwardBIDE
TREI7AMILDOEFEIZEELTHL

summary.txt
transcripts.txt

summary 1.txt
transcripts 1.txt

[11:054 % ]
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0 - B3 OAIBETEEE | B0 L. vk L F. TLTQC Dreversefl| 771 JL
= /,— (QC.2.trimmed.fastq)
W6-4:reverseff|Z 317 EAHEL Caingle
File Edit View Search Terminal Help endd)?—lz“/juiégg
@’ iu@bielinux[result2] java -Xmx2000m Rockhopper QC.2.trimmed.fastq T, nohup&E&%E DI
| " .
Assembling transcripts from reads in file: QC.2.trimme ?ft;L\ODTI\;éEqﬂﬁﬁ
E 18 (summary.txt&[El
Aligning reads to assembled transcripts using file: QC.2.trimme UE,D)MAA—=F)L
2 ] Z
Ii Total reads in file: 977151 BIEEISHASND
Perfectly aligned reads: 706568 72%
i Total number of assembled transcripts: 423
- Average transcript length: 437
é Median transcript length: 228
Total number of assembled bases: 184929
Summary of results written to file: Rockhopper Results/su

mmary.txt
Details of assembled transcripts written to file:
anscripts.txt

Rockhoppe

FINSIHED.

iu@bielinux[result2] J}

r Results/tr

[11:104 % ]
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W6-4:reversefllZ=£1T

File Edit View Search Terminal Help

VITEINTWSIEA LMD

D7 T ILENT-E B Eid423{E!
Qe H #1(%184,929, DA H)—K
977,151 DS . 72% (706,568{&) M <

iu@bielinux[result2] java -Xmx2000m Rockhopper QC.z.tTrImmeu.Tastq

Assembling transcripts from reads in file: QC.2.trimmed. fastq

Aligning reads to assembled transcripts using file: QC.2.trimmed. fastq

Total reads in file: 977151 ‘
Perfectly aligned reads: 706568 72%
Total number of assembled transcripts: 423
Average transcript length: 437
Median transcript length: 228
Total number of assembled bases: 184929
Summary of results written to file: Rockhopper Results/su
mmary.txt
Details of assembled transcripts written to file: Rockhopper Results/tr

anscripts.txt
W FINSIHED.

iu@bielinux[result2] J} [11:104- % ]
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B8 DA RETaE | B0 bo b vub 5. ZLT0C D=8 . reverse llDEITHERI7A(IL

W6-4 : mvCrename

File Edit View Search Terminal Help

2 Jo L LR 1] o E

-rw-rw-r-- iu iu 591 128 20 23:09
-rw-rw-r-- iu 1iu 145 128 20 22:49
-rw-rw-r-- 1 iu iu 188726 128 20 23:09

2
2
-rw-rw-r-- 1 iu 1iu 582 12H 20 22:49
1
1

mary 2.txt
iu@bielinux[result2] mv Rockhopper Results/transcripts.txt Rockhopper Results
/transcripts 2.txt
iu@bielinux[result2] 1s -1 Rockhopper Results [11:154 %]
total 208
drwxrwxr-x 2 iu iu 4096 128 20 22:42 genomeBrowserFiles

= drwxrwxr-x 2 iu iu 4096 128 20 23:09 intermediary

iu 1iu 591 12H 20 23:09
iu iu 145 128 20 22:49
-rw-r-- 1 iu iu 188726 128 20 23:09
iu@bielinux[result2]

2
2
-rw-rw-r-- 1 iu 1iu 582 12H 20 22:49
1
1

|
Jiu@bielinux[result2] 1s -1 Rockhopper Results [11:104 %€ ]

total 208
drwxrwxr-x 2 iu iu 4096 128 20 22:42 genomeBrowserFiles
drwxrwxr-x 2 iu iu 4096 128 20 23:09 intermediary

DE&HIE* 2txtI2ZEB LTI TE

1y D 4) 23:15 %

summary 1.txt
summary.txt
transcripts 1.txt
transcripts.txt

iu@bielinux[result2] mv Rockhopper Results/summary.txt Rockhopper Results/sum

summary 1.txt
summary 2.txt
transcripts 1.txt
transcripts 2.txt

[11:154 % ]
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W6-5: #ERZBRID D | Raisnvs—rmoe, 25 comscronsott

28 OAIRETeEs 2 oo vt o5 zLtoc! | Dreversefll DEITHEER T 7 A Ltranscripts_2.txt

File Edit View Search Terminal Help %&ngiﬁl,\o ®|GSSTHJIS&)%)O
iu@bielinux[result2] pwd [LIT18F & ]
/home/iu/Documents/srp017156/result2

iu@bielinux[result2] 1ls -1 Rockhopper Results [11:194 % ]
total 208

drwxrwxr-x 2 iu iu 4096 128 20 22:42

2

drwxrwxr-x 2 iu iu 4096 128 20 23:09

-rw-rw-r-- 1 iu 1u 582 128 20 22:49 summary 1.txt

-rw-rw-r-- 1 iu 1u 591 128 20 23:09 summary 2.txt

-rw-rw-r-- 1 iu iu 145 128 20 22:49 transcripts 1.txt

-rw-rw-r-- 1 iu iu 188726 12H 20 23:09 transcripts 2.txt

iu@bielinux[result2] wc Rockhopper Results/transcripts 2.txt [11:194 % ]
424 1273 188726 Rockhopper Results/transcripts 2.txt

1u@b1&11nux[result2] less Rockhopper Results/transcripts 2. txtl [11:194 4 ]
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W6-5: #5RZBk&H S

File Edit View Search Terminal Help LI ! = 4 17:51 %
Sequence Length Expression 1

CAAGCATTGATTGCTTGTGATAATATATCAAAGTTGTCTTTTGACAAGGTCGTCCTTTGAAAACTG
AACAAAGTTTCGTTTAAATGTGCAGGGTCCTTGGTACTTCGGTACCGAGGCAAAAAGTAACATTTG
CGAAGTCAATTCGCTAGAACAACAAATCGAGCTATTCGAACAGCTCATATTTATATGAGAGTTTGA
TCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAACGAGTTCTCGTTGATG
ATCGGTGCTTGCACTGAGATTCAACATGGAACGAGTGGCGGACGGGTGAGTAACACGTGGGTAACC
B TGCCCTTAAGTGGGGGATAACATTTGGAAACAGATGCTAATACCGCATAGATCCAAGAACCGCATG
GTTCTTGGCTGAAAGATGGCGTAAGCTATCGCTTTTGGATGGACCCGCGGCGTATTAGCTAGTTGG
TGAGGTAATGGCTCACCAAGGCGATGATACGTAGCCGAACTGAGAGGTTGATCGGCCACATTGGGA
CTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGCAAGTCT
GATGGAGCAACGCCGCGTGAGTGAAGAAGGCTTTCGGGTCGTAAAACTCTGTTGTTGGAGAAGAAT
GGTCGGCAGAGTAACTGTTGTCGGCGTGACGGTATCCAACCAGAAAGCCACGGCTAACTACGTGCC
AGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGATTTATTGGGCGTAAAGCGAGCGCAGG
CGGTTTTTTAAGTCTGATGTGAAAGCCCTCGGCTTAACCGAGGAAGCGCATCGGAAACTGGGAAAC
TTGAGTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAAGAAC
ACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGCATGGGTAGCGAAC
AGGATTAGATACCCTGGTAGTCCATGCCGTAAACGATGAATGCTAGGTGTTGGAGGGTTTCCGCCC
TTCAGTGCCGCAGCTAACGCATTAAGCATTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAA
YAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACC
"M TTACCAGGTCTTGACATCTTTTGATCACCTGAGAGATCAGGTTTCCCCTTCGGGGGCAAAATGACA
a2 I GGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAAC
g CCTTATGACTAGTTGCCAGCATTTAGTTGGGCACTCTAGTAAGACTGCCGGTGACAAACCGGAGGA

Rockhopper Results/transcripts 2.txt

Mless THWLW=EBEZDIKRE, FIFEPH M
ANYE—1T, T7AILKREICFEEILT=L 5
EIXIGl. KEBEIZEEILI-LMEGE (X g
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W6-5: #5RZBk&H S

File Edit View Search Terminal Help

B3 OAsBETE | 2 0 vt H Lt IFAILREIZEE, FBRIZCRZTLSDIE,
4 transcripts D1E . 25 B AiLengthZZ D T. 7
THRER D NEEEY DO RKIFHRICH S, aTRITS,
DO AF77AILDERBAIEZRockhopper®User Guide

st

128 113

BTATGCTGATCGGGAAATTTCTGAATTATCCGGTGGTCAACAACAGCGAGTTGCCATTGCTCGAGCG
ATTGTACTCGAGCCGCAAGTATTGCTGCTAGATGAACCGTTATCAGCACTTGACGCCAAATTGCGT
AAGGATATGCAATATGAATTGCGCGAATTGCAGGAACGGTTGGGGATCACTTTCCTATTTGTGACA
CACGACCAAGAAGAAGCGTTGGCTTTGTCGGACGAAATTTTTGTCATGAACGATGGTGAAGTGCAA
CAAAGTGGTACGCCAGTTGATATTTATGATGAGCCGGTCAATCATTTTGTGGCGGATTTCATTGGT
BGAAAGTAACATCATTCAAGGGCACATGATTAAGGACTTTTTAGTTGAGTTCAATGGCAAACGGTTT
GAATGTGCCGATGCCGGAATGCG 419 138
TCACTCAACCAACCCCGCCAAAGACGGCGAAACGGTTGGCTTGACGTTTGATCCTGAGGACATCCA
TGTCATGCGGCTTAACGAATCTGAAGAAGATTTCGACGCTCGGCTGGAAACCTACGAAGGGGAATA
ACGTCAGTAAGGATCAGTTGGGGCAGTGTCATCGAAGCGTTTTGACGATTAGATAGACACTGGTCG
GCGCTGATCGATTTTCGAACTGAGGAGGGTCATCGTGAAAAAATCCACCACAAACGCCGCATTCTA
CACACCTTATGTGATGTGGCTGGCATTATTTGTGA 299 162
CTTGCCAATTATCAGACCTATTTTCAATCAGGCACTTATATTATGATGACGATCAATTCCGTCTGG
TATGCGTTCCTGATCACGTTAGCAACTTTGTTAATCAGCTATCCAACAGCATATTTGCTGCATTAT
GCCAAGCATAAACAGTTATGGCTGTTGCTGATTATTCTACCGACTTGGATTAAC 186

139
AATAGTTTCTTGGGAATGTTTGGCATCGCGCCCCAGCAATTCCTGTTCACGGATTTTAGTTTCATT
BTTTGTTGCTGCTTATATTGAAATCCCGTTCATGATCTTGCCAATTTTCAATGCAATCGAAGAATTA
"M CCGGAAAACCTTGTCAATGCTGCCCAAGATTTAGGGGCCAAAAGCTGGCAGACCTTCACCAAGGTG
MATCTGGCCGTTGACAATTTCTGGCGTGAAATCCGGGGTTCAAGCTGTTTTCATTCCAAGTTTGAGT
274 121
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__EThH., /\UT')F7FHde novo

A*TSEJF?

fBPDF®Dp195

cS2R1) 70|‘_-l—\7't'~/7‘5—6
& HDRockhopper2ZE1TEL 5

FLT, FastQCIZX B2 FVF s FowreiraidL
v [W1-2], EE S, FastQC BT E7 74 VOHEE
(Overrepresented sequences) k&> T, BV ARIIZE
ATWEEROT YTy —H T4 ~v—RAH, M) LE
CELSR2GEaTWAZEE2BRELTELLTWA
[W1-3],

ZOF—FIIMLTHEED LW A E, forward #ll
1T bp @V — F 7 7 4 N (SRR616268sub_1.fasta.
gz — QC.l.trimmed.fastq) @ &, 100-107 {ERAHLIZEL
BEICHELZVLOFPITALERTIZE{HoTw
B, chig, T TP {TE T,
iy REZHEL LT b, SHERFEEIIL 0
TE25727 QUERMTHERRTLEVIHitbLHS 9.
LérL, #-oTATREHTHPLZEEHE. LEOW
i, FEELHEBIIT o2k THENRICESL B ER
Bl Ldlcik<a, KEhicik<s k. Rockhopper? ™
CXAFI¥RA2UT—LTE> 7Y, QuasR ¥ 2k
AAMEY A~y EXF T LTQCHENTTH L.

~
~
~
~
~

rSvzayT h—LF7 T

B AT R%T )i, B LS4 2 ARk
J— FEOR EAbET. EDY ) ARAEFHET 5
fEETHR L, ZOBEBIEL ‘fﬁ\";‘i’ EIERETE T
(assembly) T& b, ﬁfﬁ%’&'ﬁ)?’ﬁ#?i\ FTrr7
5 (assembler) X\ 3, 7/ % (de novo) k. VO EE
PEEICHWSERAZ EAEnS, Zhit 'ﬁzmﬁif;ﬁ\;_:

[

AhELT (o hfioiksEs
LT BPEEICIE, de novo assembly v B Xhb,
YRSV T h=—ATEYTI EIE, T TR
57 ATRETG TV hTRIALTWS
{h ?..«'A:?'J'“?“}‘ —2) c?)i#'f -::rnT RNA- wqf -

bl EVIERTHL. Z0O7zH, 1—Fhh%

-WFIAETIIZ) TR T

Ll o Lo Lnfarrg 2

tran

M
AL
T WY

)

53mﬁum%L&w@mﬁrUAL@ﬂfE§<%ﬂfw
x| Bo SHUE, TEYTNRI v E Y TH) L TERW,
ﬁﬁ&mﬁ%%%ﬁéca?bﬁécﬁﬁﬁ%ﬁ##étb‘
@] TE D72 QCEFECTMEMIT 5 L) HdtddH A .
LA L. RoTATRLDTORPLI LI DD DREOW
ﬁ:ﬁﬁ HHOPERICATo 2 Z L ZMERIRICED m%u

H
b —
|

h_::?}—f‘ FIZE L TR 5wz iE, forward
D107 bp DY — F 7 7 4 IV (SRR616268sub_1.fastq.
gz = QC.1l.trimmedfastq) @ &, 100-107 ¥EEAF I IZFL

BRELylcahRsb, KFEhizh~<2 &, Rockhopper2
ui%b“yx?Ufkwﬁ?kyﬁﬂ,QmﬂmW"
LIABETY ) L~O= o7 FLTQCHETTH S,
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[ . 28 OAIRETeE 2 oo vt oh 2] ODFERIZE KL DD . COELERE # (Lactobacillus

E——— - casei 12A) D7/ LERSINFEET HEFH-TL
— hifd) it&) o BHFIEX. RDQuasR/ NV T —ITID4Y / LEEFHIIZT
YILTHE=LRIMHNEIE - ELVSTEEDELNY)
TLT=, R MIZ. QuasRIZKABIVE T HERZBSD

m 41)JF)L(SRR616268) B ETRBRRIZEYEL-, COHTI=UH -
?|L B B paired-end RNA-seq T —43 T. ¥ D 10051 )—F D A H
forward{8l(SRR616268sub_1.fastg.gz)D!)—KEKI[E107 bp 107 bp
reversefl|(SRR616268sub 2 fastq.gz)D')—F K (F93 bp ,’ﬁﬁ?ﬂ'm
m FaQCsE{THRWI-1) 93 bp

1,000,000')—F - 977,2021)—F (W1-3)

forward{8l(QC.1 trimmed.fastq)

reversefl|(QC.2.trimmed fastq)

J—FRIE/\5/35, FastQC_L TR 5 Slllumina adapter(dH ifCIK RE
m de novobkS RO Th—LT7Hx>2T1)(Rockhopper 2)E{THE R
paired—end (QC.1.trimmed.fastq&QC.2.trimmed.fastq) : 0 transcript or contig (W5-2)

single—end (forwardfBll M #&:; QC.1 trimmed.fastq): 1 transcript (W6—-2) ‘
single—end (reversefll M #&:; QC.2 trimmed.fastq): 423 transcripts (W6-4)
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

5[] R

FBPDFMDp197

FE5EIREFEPLI7TDHBEITHATLY
5ECATY , FIZODFHHT=Y

ANMFHFEN, ChPET7 74 Vichd., 220, ER
MiZJava 7 7 A NMOF 20— FRTHAZAF—NVTE

TEEMT S [W2-3]. Z#ix Windows il (Rockhopper.
exe) 4% Macintosh it (Rockhopper.dmg) Z-2w»T % [§
LT&H %, BioLinux 8 TlX, GUIM:a~<> Fo A~
WROWHPFRAETH ), EAMICHRINLED D
Ay FETTIEI (WAL, Ko s a9 FVa
7" (nohup * & OoftN) 7o 2EH (ps & ki) i,
FioBEFA R roRBHERICEF T o
(secure shell; SSH) $#FHTO ¥ 4 » L TR T AEEIZF
ATatBbhad, 2ofo, GUIROEHHEN (Gava
-Xmx1200m —jar Rockhopperjar) E#&HT, Zh ool
AR eFIREER LA [W3l

aAw ¥y F9 A4 yIROEFTa< v F (java -Xmx1200m
-cp Rockhopperjar Rockhopper) %, GUIRLEfHTwv 3
[W4-11. [-Xmx1200m]| i, &k A€ & 1200MB 5
BraltwaBHTHD. [-cplid. # 9 A% A (classpath)

8L, [-classpath] 2#FWwTH v, ZHhi, [792
ET] ZEEEEMIIALEETHAE. LI L6,
#FA4l (Wo-5: WIS-5: WI18-3) TwL#A X5 % [sudo
In -s /home/1u/Downloads/Rockhopper.jar /usr/local/
bin] #7417 L T% Rockhopperjar @ % 7H#E45 % { v
YA B EHTHE, COFETIE, avrFIA
YME S % { KT T X & v, Rockhopper @ EXAMPLE
EXECUTION i java Rockhopper <options> -] * #
Twvr 5% [java Rockhopper] T —3th&wv1 I:
FTAHEZER, 29 ANAEELWFRTRETLLEND
A [WaAL JavaBH OB TH A Z ., Rockhopper

IS, FTEYTIVINLEEWIZ1I 2 o2 EIF

bbb, “oREHIE, fidok S forward @@ 107 bp
MY —F7 74N (QCltrimmedfastg) 2& 5. ¥,
100-107 S fhm o AL M ic sk L & maw{ur\m
WPV ALERFIZZ { BoTWwALHTH L L,
ZHIFAEEE S ARFIC QuasRT R VT — F v v
ErZafToloi R (Hih) 2Mod b THICHA LA
ZETHL,

Ty Bl ey Tuv= i, single-end @
ATHEITLHER LD % paired-end @& ED T HE
Evid, BRICELCHSIIERL TR [W6l, B
Mizit, @ forward @l 7 7 4 v (QC.ltrimmedfastq) @
single—end 74 > 7 Vi £4% 1 transcripts (107 bp). &
reverse fll 7 7 4 & (QC2trimmedfastq) @ single-end
T v 7 i RA% 423 transcripts (*F¥ 437 bp), FLT
(3 paired-end @ F £ > 7T -&F£H 0 transcripts Tdh - 7=
(Rockhopper2 ver. 20.3) .

R OEFANGFIEEE NN —204 A =)L
Bio-Linux 8 I3 R ™ 7L 4 YA b= ZhTwna
FEEFLOERETIE, 2005FE4 HIZTV -2 3R (ver.
3200 FHWE Ta 5. Biostrings & Fwv { 29D
EML e 5y — VLT LA YA F—AERTwEL OO,
Ry FPLAY P F—FHRETITAS Quask &
FhEEMELED sy =Y, 4 YA =617
VESFHDL, 2ZTiE, A FO0S (BioLnux8) ET®

ROEXRMSFIHEE QuasR 8o =D 4 » 2 b —
e mt. A F 0S (Windows %2 Macintosh) ET@HR
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. B8 | DR ETeR | Bob bo L. vot 5. L TQC ZN#IE. DR/ —TQuask

Ih [CKBEEBEYT / L~NDIVELYT
%50 |7 EPDFM P195 D% £LC AL - Linux

ELT, FastQCE Y24 UF4Fay 2 2HAEE B [hb] bviiEkThs, como| IRIETOHORDHADEIZFZIT

v [WI1-2], FE 613, FastQC BiTH#E7 7 4 V@ HE ANELT DFnfhoFdts OFHE Y 7T
(Overrepresented sequences) k& T, FY ARICRE L4 AEEIZIE, de novo assembly & w5 ZHA IS A,
ATWiHRAOTFT¥ Ty —To{~v—m5H, +JLE bR AN Tr—=ATET)EIE, TETNLIRA
CELSRAGRCE-TWAZETHERLTELLTWS FEIATRECENT > TP TRALTWASES

[W1-31. (P ¥R2UT L) OREERT. RNA-seq 77— 7
TOHF—FICHLTELS S LW 2T, forward a:.i,&é"j;jji—‘t:l CHRBTEF IR R depove |
@17 bp® M — F 7 7 4 1 (SRR616268sub_1fasta. tran N B T L L E T T

gz — QCLirimmedfastq) @3 5. 100-107 A EIZ 5L M COF—FIZEL T 5 W 2 X, forward Hi

BEICHELZVWLOFR M ALERTIZE{HoTW A I
SR A S U [ @ 107 bp @ 1) F 7 7 4 ) (SRR616268sub_1.fastq.

EeS KELHD D ETh D, NS s S, | 8 | gz — QC.1trimmedfastq) @9 H. 100-107 ¥EEAFEIZH
Tx 57 QC BB CHERET 2 L5 45t bs55.| &Y | : L

LL. 2oThTHLHThbro s baa. ton| AMBBEICHELZWVWLONR M ALEINTIZZ K-S TW
NS TR ISR 0 TR TV EA) R . L <> s
Bl L b izih<h, KEHIZi~<3 k., Rockhopper2 w2 P = g, 7y TVR o Er T ) LT3RV,

IZXBFIYA2UFP—ATEY 7, QuasR ¥ 12k M W EERWLZ L ThI L. sTEERMDEI L7720,

HIMBE Y 2 A~y EX S ELTQCHENTTH S, Fr{y

= @] TE AT QCEIETHERRT L L) HELHAH 9.

~
~

hSYRIYT h=hT 2T | DL UL, o TATIERLDThILZE L5, UEON

¥ ADTFT XTI, B Eshty 2 am5 ik A7
‘J—F%f)ﬁ:éﬁh%‘f\gﬂﬂﬁ’x AEAEEHETS B L. FEOPERICIT o2 L A WER IR D BE N
ETHDH, COBMECHYTIEFENRTEYTY 7% . . . . 18)
(assembly) T&H D, ﬁfﬁ%’iﬁ)?’ﬁ#}é TRy H L & BICBEND, REPNITEND a‘ckhnpperz

5 (assembler) X3, 77 (de novo) ESNACE: F XA RS FZ?]J\;’PI‘"—‘«QTJ{I Vv QUESR 19) Iz I
FRFFICHG SR A Z EHFSva, Zhik TRO,rSHE BT

| 2ABEY ) a7 9 ¥ Y 7 2 LT QC HEF Th Do

“AUY UL ZUIO, NGS/ YA B E = 98
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Contents

n BAZIBEFRFEONGS:EH FI4EETHDEE ($FITFastQCEFaQCs)

0O £9 1EFaQCsEFT. BBV, FastQCTlllumina adapter® jH HAER
m Javad 09 S5 LDERTE EETT(Rockhopper2)

0 W2: JavaDHEEREA D O—FK, GURRDEST

00 W3: Linux Tips (&, ps, kill, and nohup)

0 W4EW5: O RSA U hRDET(paired-end), VT R/NADERTE . BEIT

0 W6:a<3 54 hRMDEIT(single—end)
m LinuxiRIETORDFFHE

O WT:EEEIEHE T . QuasRINYT —U DAV AR—=IL(ZT7—/N\VXF )

O W8:REARITUN WO:ELEARE 7 / LERFIRGEEKRIFRING CEHF1BDOR2)
0 W10:source#4. /\ v FE—FTOF|H
L]
L]

WI12: 1\ FE—FTOFHDERERF. ANT7A1ILDFHEX/INRIETE
W13:gzipl L #gikRETD F| H
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iu@bielinux[result2] pwd
/home/iu/Documents/srp017156/result2

iu@bielinux[result2] R [ 4:5141]

R version 3.2.0 (2015-04-16) -- "Full of Ingredients"
JCopyright (C) 2015 The R Foundation for Statistical Computing
Platform: x86 64-pc-linux-gnu (64-bit)

R i1s free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
‘citation()' on how to cite R or R packages in publications.

¥Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
WType 'q()' to quit R.

. B8 OAIBETes | S ool vt 5. L TQC DRDEEEN L, TRJEITOTY A—

-~
. *—ZW I, QRO/N—U 3L
7- 1 . R O) EE’J 3.2. o*c&sé:&/ﬁbb\%)/ @F;JHQ:;

1 2TCLWNIL, AT FARNFEIREE

[ #4931 #® ]
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s B DAIBETEE | 20 to b ot 5. 2L TOC DRDIETIEq0) ]

W7-1:RDKRT

File Edit View Search Terminal Help it = «) 16:40 %
[ Jiu@bielinux[result2] pwd [ 3:594%]
Ial /home/iu/Documents/srp017156/result2

iu@bielinux[result2] R [ 4:354#]
—
E R version 3.2.0 (2015-04-16) -- "Full of Ingredients"

Copyright (C) 2015 The R Foundation for Statistical Computing
2 %9 dpPlatform: x86 64-pc-linux-gnu (64-bit)

R i1s free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
% Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

R is a collaborative project with many contributors.
= Type 'contributors()' for more information and
‘citation()' on how to cite R or R packages in publications.

il YType 'demo()' for some demos, 'help()' for on-line help, or
: 'help.start()' for an HTML browser interface to help.

,3 Type 'q()' to quit R.
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. 28 OAIRETeEs | 2 oo ot o5 zLtd (DI Save workspace image? |EEIMNND, CDEBK

W7-1 : R O) ’%g T MELHOMBIELNDIB(L, NolZHHT B % TD

File Edit View Search Terminal Help it = «) 17:05 %
| 1 /home/iu/Documents/srp0@17156/result2
| fiu@bielinux[result2] R [ 5:045 4 ]
ﬁ R version 3.2.0 (2015-04-16) -- "Full of Ingredients"

Copyright (C) 2015 The R Foundation for Statistical Computing

ﬂ Platform: x86 64-pc-linux-gnu (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

R is a collaborative project with many contributors.

Type 'contributors()' for more information and
>\

‘citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.
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. B8 DA BRETaE | B0l b vob 5. FLTOC @rnJ&?TO’C'J’)'l—‘/L,t CAOLIN

BE, @@ HE DBio—LinuxMaIK A
W7-1: Rd)ﬁg T m#fajfir ;%oof',nfxafa\:bffé

File Edit View Search Terminal Help 1) = «€) 17:09 {%

iu@bielinux[result2] R [ 5:045 1]

R version 3.2.0 (2015-04-16) -- "Full of Ingredients"
Copyright (C) 2015 The R Foundation for Statistical Computing
Platform: x86 64-pc-linux-gnu (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.

8

i Type 'license()' or 'licence()' for distribution details.
é Natural language support but running in an English locale
>\

R is a collaborative project with many contributors.
Type ‘contributors()' for more information and
‘citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
¥Type 'q()' to quit R.

F:EEE > q()
Save wur‘kspace image? [y/n/c]: ‘
B [ 5:085#]
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W7-2: ZXRBI7EFI FRA

£ —ERZILE, HELR

EFENTEET

File Edit View Search Terminal Help it = «€) 19:31 %
| JPlatform: x86 64-pc-linux-gnu (64-bit)

R 1s free software and comes with ABSOLUTELY NO WARRANTY.

ﬁ You are welcome to redistribute it under certain conditions.

Type 'license()' or 'licence()' for distribution details.
> L-’ Natural language support but running in an English locale

R is a collaborative project with many contributors.
Type 'contributors()' for more information and

é ‘citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
Wl 'help.start()' for an HTML browser interface to help.
=i lType 'q()' to quit R.

ﬁ > 1+1
L e

,é‘ > logl0(1060)
§[1] 2
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. B3 BAIBETEE | S )b vl U H_TLTOC MDQuasR/ N\ Tr—UFFALI-WLMEGS
O N | [LlibraryELVHSEEERALNVTO—FT
. \ —— S .
W7'3 . / \‘J 7 /0) D I\ %, Bio—Linux8IZ[FFE=QuasRH 1>
Wl RE—ILENTLVELD T, M0 &S
Type 'license()' or 'licence()' for distribution de] ISy — 130 [ EXXAEEE bR
Natural language support but running in an Englisl Tb\ém:&ﬁ;bb\é°®_5ﬁ‘§70%
BRBRETIEAVRN—ILEHED
R is a collaborative project with many contributors| T,  T5—I[ZH 7Ly, CcOH-YILH

Type 'contributors()' for more information and E%Eéfjlﬂ‘(I?—/\‘/;Czl'))
‘citation()' on how to cite R or R packages in publica——ecre —

File Edit View Search Terminal Help

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

> 1+1

[1] 2

> loglo(100)

[1] 2

> log2(8)

[1] 3

> library(QuasR)

Error in library(QuasR) : there is no package called ‘QuasR’
> q()

iu@bielinux[result2] | [ 7:234#]
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O . B3 DA BETER | oy 0o b vt 5. FLTQC DIEETALIRM)IFEZTHL
O A ~ LMD Clsudo RJ, CHhldroot (
. \ — —
W7-4:1\9T7— A2 AR—])I SEEWMERTREZTT L
iu@bi slinux[~/Documents/srp017156/result2] 1y = L\—B*E"%o INVIF— DA R
iu@bielinux[result2] sudo R [ 7 F— LB [CEZ A A ERR AR
}[sudo] password for iu: | W EITERT HT5—EEA
E B#, Q/\RAT—KFZ#EHh -
SA5 A INAT—K (EREF
b !’ BB Y T1=&pass1409) F$THA

o RATFZIT
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File Edit View Search Terminal Help 13 = o) @I%#ﬂ%*[]ﬁﬁf%éé:—}(:j‘
iu@bielinux[result2] sudo R [ 7: BEOOBELHELDLESEL
[sudo] password for iu: - .
O)o *“Jl"j—7ﬁEE'G®’f./
R version 3.2.0 (2015-04-16) -- "Full of Ingredients" A—ILEEIZTG S, BHRLAN

Copyright (C) 2015 The R Foundation for Statistical Comput| IRIBMNLEEXLLY, RA-IT

. B3| OAILEE e | Eoly 2 b, vob 5. TLTOC Mlsource(“ ") 1Z$THRAD
o CHUIFTFRTHRERHD TR

W7'4 / \O“J/7-_:/\\’r.~/x I\_)L biocLite&L N2 A A—)L A

ﬂ Platform: x86 64-pc-linux-gnu (64-bit)
R is free software and comes with ABSOLUTELY NO WARRANTY.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

Type 'contributors()' for more information and

‘citation()' on how to cite R or R packages in publications.

IR is a collaborative project with many contributors.
Eq

Type 'demo()' for some demos, 'help()' for on-line help, or
WSl Y 'help.start()' for an HTML browser interface to help.
> "MType 'q()' to quit R.

¥ > source("http://bioconductor.org/biocLite.R" }I

i You are welcome to redistribute it under certain conditions.
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. =5 | DA BRETSE | B0l T2 b, vot L. TLTOC (DbiocLiteBd#Z ALV TQuasR%E

W7-4:QuasRAVAR—)L |35 Lemraaagss

R version 3.2.0 (2015-04-16) -- "Full of Ingredients" = 7 =49
Copyright (C) 2015 The R Foundation for Statistical Com| 7F . e e X
Platform: x86 64-pc-linux-gnu (64-bit) M- LAESDTRELLY

BIEESLZNDTY , RET1ZT

IR is free software and comes with ABSOLUTELY NO WARRAN

File Edit View Search Terminal Help it = /\‘J/T_/’&’r./XI‘ )l/_.l-ﬁbo
RARKEFELANEBETIV AL
D.EBEREAT

hd

Type 'license()' or 'licence()' for distribution details.
Natural language support but running in an English locale
R is a collaborative project with many contributors.

Type 'contributors()' for more information and

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

L]

> source("http://bioconductor.org/biocLite.R")

D D D D JW@’

X

B
P
>

l)
-

biocLite("QuasR")[}

You are welcome to redistribute it under certain cundltluns.

‘citation()' on how to cite R or R packages in publications.

ioconductor version 3.1 (BiocInstaller 1.18.3), ?biocLite for hel
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. 23 | DA BEESE | Sl oIl vt 5. TLTOC P2 DIKEE

W7-5: &P #EiE1

File Edit View Search Terminal Help 1) =) 4) 20:08 {%%

ftrying URL 'http://cran.rstudio.com/src/contrib/latticeExtra 0.6-2
6.tar.gz’
Content type 'application/x-gzip' length 1295154 bytes (1.2 MB)

downloaded 1.2 MB

hd

NP INBE:

trying URL 'http://cran.rstudio.com/src/contrib/futile.logger 1.4.
l.tar.gz’
Content type 'application/x-gzip' length 17806 bytes (17 KB)

downloaded 17 KB

trying URL 'http://bioconductor.org/packages/3.1/bioc/src/contrib/
Rbowtie 1.8.0.tar.gz'
Content type 'application/x-gzip' length 885959 bytes (865 KB)

downloaded 865 KB

trying URL 'http: f{bincnnductnr.nrgfpackages!B.1ibinci5rc!cnntrib!
BSgenome 1.36.3.tar.gz'
4¢=§ﬁ1Cuntent type 'application/x-gzip' length 6061522 bytes (5.8 MB)
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W7-5: &P §EiE2

File Edit View Search Terminal Help
** puilding package indices

** jnstalling vignettes

** testing if installed package can be loaded

O A—2F—%#HLTH LR N E
[CZDEIIRREIZH D, BV Ny 4
—SDT7ITT— T EINESIHLZE
| AN TNS, ERFZTRTT7YT
T—rDlalh, 7YTT—RLELD
hl, @ZZTl&lal&dToTYS—Y

Aug 01 2016, NGS/N\V XA EE S

* DONE (QuasR)
The downloaded source packages are in
‘/tmp/RtmpS1TO0B/downloaded packages’
0ld packages: 'annotate', 'biomaRt', 'Biostrings', 'BitSeq', 'DESe
q', 'edgeR’,
‘evaluate’', 'gdata', 'gee', 'GenomeInfoDb', 'GenomicRanges', 'Hi
lbertVis',
'IRanges', 'limma’', 'lmed', 'matrixStats', 'pcaMethods', 'plotri
X',
'‘prettyR', 'qvalue', 'Rcpp', 'RcppEigen', 'RCurl', 'S4Vectors',
'scales’,
'scatterplot3d', 'sp', 'stringi', 'tcltk2', 'testthat', 'XML',
xtable',
‘zlibbioc', 'boot', 'class', 'cluster', 'codetools', 'foreign',
¥ 'KernSmooth',
) 'lattice', 'MASS', 'Matrix', 'mgcv', 'nlme', 'nnet', 'rpart', 's
Mpatial’,
‘survival'’
Update all/some/none? [a/s/n]: a
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. B3 | OAILEET ot | Sohl U J b ot 5. TLTQC TS —Z2M LT ELKIERIZA R

W7 5 ] ‘# |:|:| %Z ‘IIE‘| 3 —ILEATNS LS, COMIE. &
=9 . Jds A pE R AMICEBARNTODMNESHITE
File Edit View Search Terminal Help 1} f‘é’f?&*hgf[,\h[jfé:[,\o :E,L,JJ:QEQ’CL\
: Digg’lia{{irﬁttzzéurce* ackage ‘qvalue’ S&o7=o7zn HAMEN N T OMT
o ) package A S—MBIENSTRATHAYE—SERS
** data
** inst
** preparing package for lazy loading
** help

*** jnstalling help indices

** puilding package indices

** jnstalling vignettes

** testing if installed package can be loaded

* DONE (qvalue)

* installing *source* package ‘Rcpp’ ...

** package ‘Rcpp’ successfully unpacked and MD5 sums checked

** 1libs

g++ -I/usr/share/R/include -DNDEBUG -I../inst/include/ -fpic

-g -02 -fstack-protector --param=ssp-buffer-size=4 -Wformat -Werro

r=format-security -D FORTIFY SOURCE=2 -g -c Date.cpp -o Date.o
Yg++ -I/usr/share/R/include -DNDEBUG -I../inst/include/ -fpic

"M -g -02 -fstack-protector --param=ssp-buffer-size=4 -Wformat -Werro
M r=format-security -D FORTIFY SOURCE=2 -g -c Module.cpp -o Module.
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. 23 | DF BB TS | Sl oIl vt %woc DavFADFEREIZEN

W7-5: %7 % DIKRE s

File Edit View Search Terminal Help it = 4 20:28 %
installing to /usr/lib/R/library/mgcv/1libs

** R

** data

** inst

** pyte-compile and prepare package for lazy loading
** help

*** jnstalling help indices

** puilding package indices

** testing if installed package can be loaded

* DONE (mgcv)

hd

The downloaded source packages are in
‘/tmp/RtmpS1TO0B/downloaded packages’
Updating HTML index of packages in '.Library'
Making 'packages.html' ... done
Warning messages:
1: In install.packages(update[instlib == 1, "Package"], 1, contrib
url = contriburl,
installation of package ‘RCurl’ had non-zero exit status
2: In install.packages(update[instlib == 1, "Package"], 1, contrib
url = contriburtl,
installation of package ‘XML’ had non-zero exit status

> 1

L]

MDD D D JWQ }

X

l)
-
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. 23 OFIBET=E | S50 T Db vul 4. FLTOC Mrlibrary(QuasR) | ZE1T

W7—6 /r‘\/x I\_)I/E% o CCMBIEERRIZITD

File Edit View Search Terminal Help it = «) 20:32 %
installing to /usr/lib/R/library/mgcv/1libs

R

** data

** inst

** pyte-compile and prepare package for lazy loading
** help

*** jnstalling help indices

** puilding package indices

** testing if installed package can be loaded

* DONE (mgcv)

| ':lwil

*
*

hd

The downloaded source packages are in
‘/tmp/RtmpS1TO0B/downloaded packages’
Updating HTML index of packages in '.Library'
Making 'packages.html' ... done
Warning messages:
1: In install.packages(update[instlib == 1, "Package"], 1, contrib
url = contriburl,
installation of package ‘RCurl’ had non-zero exit status
2: In install.packages(update[instlib == 1, "Package"], 1, contrib
qurl = contriburl,
installation of package ‘XML’ had non-zero exit status
> library(QuasR)jj

X

MDD ImMBE

-
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1 = <) 20:34 %

Ié'l Loading required package: parallel
Loading required package: GenomicRanges

ﬁ Loading required package: BiocGenerics
Attaching package: ‘BiocGenerics’
The following objects are masked from ‘package:parallel’:
clusterApply, clusterApplyLB, clusterCall, clusterEvalQq,

clusterExport, clusterMap, parApply, parCapply, parLapply,
parLapplyLB, parRapply, parSapply, parSapplyLB

xtabs
The following objects are masked from ‘package:base’:

anyDuplicated, append, as.data.frame, as.vector, cbind, colnam

do.call, duplicated, eval, evalq, Filter, Find, get, intersect

i The following object is masked from ‘package:stats’:
Eq
>\
——
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VIFH TS

W7-6: 42 Ah— )L FEEE

The following objects are masked from ‘package:base’:

anyDuplicated, append, as.data.frame, as.vector, cbind,

jes,
do.call, duplicated, eval, evalq, Filter, Find, get, 1

is.unsorted, lapply, Map, mapply, match, mget, order,
max,

nt,
rownames, sapply, setdiff, sort, table, tapply, union,
unlist, unsplit

Loading required package: S4Vectors
Loading required package: stats4

Creating a generic function for ‘nchar’ from package ‘base’

Ykage ‘S4Vectors’
~"MlLoading required package: IRanges
\ Lnading required package GennmeInqub

é pmax.int, pmin, pmin.int, Position, rank, rbind, Reduce, rep.i
>\

1y = 4) 20:36 {%F

colnam
ntersect

paste, p

unique,

in pac
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.The following objects are masked from ‘package:base

BENE—ERNTIT—DHEREMN
LObWLWEEFX, H5—ERLCavTUFE
E1T9HEL, CDEE, — BRI
LinuxM Tips&E@/FRIZ. F¥F—R—FD E
KN+ —ZHI LERIIZFTo-a~vY
FARREINS, EAFIATAL, ZD
H-YUIERRAFOSEDRER L {3 AR

unlist, unsplit
Loading required package: S4Vectors

Loading required package: stats4

"MLoading required package: IRanges
MLoading required package: GenomeInfoDb

anyDuplicated, append, as.data.frame, as.vector, cbind, colnam
do.call, duplicated, eval, evalq, Filter, Find,
is.unsorted, lapply, Map, mapply, match, mget, order, paste, p
pmax.int, pmin, pmin.int, Position, rank, rbind, Reduce, rep.i

rownames, sapply, setdiff, sort, table, tapply, union, unique,

Creating a generic function for ‘nchar’ from package ‘base’ in pac

get, intersect
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

File Edit View Search Terminal Help

@2[E B (L., HFIZRBRRINLGEL,
D EHETZBE L. QuasR/INyTr— M
O—KIZEIIL TS EFEKRT B,
fAshDIS—ITEBELTLNIE, £
)= i'%‘ﬁ?fl‘ﬁ'c“ﬂ’bé @—BR%HT

anyDuplicated, append, as.data.frame, as.vectol,

unlist, unsplit

Loading required package: S4Vectors
Loading required package: stats4

kage ‘S4Vectors’

Loading required package: IRanges
Loading required package: GenomeInfoDb
N = Lnading required package: Rbowtie

> library(QuasR)
yﬁl > q{}
* =_YSave workspace imgge? [y/n/cl: n

iu@bielinux[result2]

do.call, duplicated, eval, evalq, Filter, Find,
is.unsorted, lapply, Map, mapply, match, mget, order, paste, p
pmax.int, pmin, pmin.int, Position, rank, rbind, Reduce, rep.1i

rownames, sapply, setdiff, sort, table, tapply, union, unique,

Creating a generic function for ‘nchar’ from package ‘base’ in pac

get, intersect

[ 8:484 1]
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« H3E | HEiEEEFEEE | E50 Tl

o A FLTQC

search: [N
Bioconductor -

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Developers About

Home » Bioconductor 3.1 » Sofiware Packages » QuasR

Documentation »

QuasR

Bioconductor

Package vignettes and manuals.

= Workflows for learning and use.

= Course and conference material.
Videos.

= Community resources and tutorials.

downloads top 5% J po 2/272/0 in Bioc | 2.5 years
m commits 4.00 test coverage 21%

R/ CRAN packages and documentation
Quantify and Annotate Short Reads in R

Bioconductor version: Release (3.1)

This package provides a framework for the guantification and analysis of Short Reads. It covers a

complete workflow starting from raw sequence reads, over creation of alignments and quality control Support »
plots, to the quantification of genomic regions of interest.
X L X Please read the pogti uide. Post
Author: Anita Lerch, Dimos Gaiditzis and Michael Stadler questions a ‘oconductor to one of
the fi ing locations:

Maintainer: Michael Stadler <michael.stadler at fmi.ch=

quask™)): = Support site - for questions about

o . Bioconductor packages

* Bioc-devel mailing list - for package
developers

Citation {from within R, enter

Gaidatzis D, Lerch A, Hahne F and Stadler MB (2015). "QuasR: Quantification and annotati short
reads in R.” Bioinformatics, 31(7), pp. 1130-1132, http://dx.doi.org/10.1093/bioini Btics/btu781
PMID:25417205.

Langmead B, Trapnell C, Pop M and Salzberg SL {2009). "Ultraf: d memory-efficient alignment of
short DNA sequences to the human genome.” Genome Bi v, 10(3), pp. R25.
http://dx.doi.org/10.1186/gb-2002-10-3-r25, PML 261174,

Au KF, Jiang H, Lin L, Xing ¥ and Won (2010). "Detection of splice junctions from paired-end RNA-
seq data by SpliceMap.” Nuclejs Tds Research, 38(14), pp. 4570-4578.
http://dx.doi.org/10.1033#far/gka211, PMID:20371516.

To install this package, start R and enter:

## try http if https is not available
source("https: //bicconducter.org/biocLite.R")
biocLite("quasrR™)

Documentaticn

To view documentation for the version of this package installed in your system, start R and enter:

browsevignettes ("quaskR")
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To install this package, start R and enter:

## try http 1T https is not available
source("https://bioconductor.org/biocLite.R")
biocLite("QuasR™)
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Contents

n BAZIBEFRFEONGS:EH FI4EETHDEE ($FITFastQCEFaQCs)
O F£9 [ZFaQCsEIT. HE5LY, FastQCTlllumina adapter® jE iR HE R
m Javad 09 S5 LDERTE EETT(Rockhopper2)
0 W2: JavaDHEEREA D O—FK, GURRDEST
0 W3: Linux Tips (&, ps, kill, and nohup)
0 W4EW5: O RSA U hRDET(paired-end), VT R/NADERTE . BEIT
0 W6:a<3 54 hRMDEIT(single—end)
s LinuxRIZETORDF|AHE
0 W7:ENERR T . QuasRINYT—D DAV AR—IL(ZT7—/I\V XA )
W8:REARITUE WO ELEEEY / LB BIGEERIFHRING GESE 1R DOX2)
W10:sourceBE . /\vyFE—FTOF| A
WI12: 1\ FE—FTORADERM . ANWT7AIL DR /NRIETE
W13:gzipl L #gikRETD F| H

O
O
O
O
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] . 2§ | OASEBEYSE | B0 b et LH TLTQC DIREDIEETALIMN) IR THET
. RLI=ECH, QREEEE), GLinux®
W8'1 . Wd < U eth pwdaA YR IZx T HRETODIESR
iu@bi *linux[~/Documents/srp017156/result2] 1y 7‘-,{ I/7I‘U§§7TT:| < F(irgetwd()J

iu@bielinux[result2] pwd [ BioZF & ]

iu@bielinux[result2] R [ 8:525 %]

R version 3.2.0 (2015-04-16) -- "Full of Ingredients"
Copyright (C) 2015 The R Foundation for Statistical Computing
Platform: x86 64-pc-linux-gnu (64-bit)

R i1s free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.

Type 'contributors()' for more information and
‘citation()' on how to cite R or R packages in publications.

"M 'help.start()' for an HTML browser interface to help.
2N Type 'q()' to quit R.
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v B | QAIBEYSE | 250 oL v o FLTOC RAROS (Win¥oMac)_E DR GUILR
_ LBV, REBOEET LY
WS8-1:pwd & getwd NYAS, REEEBILI-IBATIZH S A
' it Vi ' 1 = ) 12:54 %
| iu@bielinux[result2] R [12:5451& ]
|
R version 3.2.0 (2015-04-16) -- "Full of Ingredients"

E Copyright (C) 2015 The R Foundation for Statistical Computing
Platform: x86 64-pc-linux-gnu (64-bit)

o AR is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.

. Type 'license()' or 'licence()' for distribution details.

é Natural language support but running in an English locale

R is a collaborative project with many contributors.
Wl Type 'contributors()' for more information and
£ M 'citation()' on how to cite R or R packages in publications.

i Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML brnwser interface to help.

Type 'q()' to quit R.

> getwd()
&4 [1] "/home/iu/Documents/srp@l7156/result2”
>
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. B8 OAIBETSE | 20 oL ol 5. ELTOC DLinuxDIsaATURIZx T 5

WS8-2:Is & list.files RO R I listfiles()

File Edit View Search Terminal Help 1) = 4 13:.01 1%

| IR is free software and comes with ABSOLUTELY NO WARRANTY.

You are welcome to redistribute it under certain conditions.

ﬁ Type 'license()' or 'licence()' for distribution details.

ﬂ Natural language support but running in an English locale

R is a collaborative project with many contributors.
. Type 'contributors()' for more information and

‘citation()' on how to cite R or R packages in publications.

% Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.

W Type 'q()' to quit R.

> getwd()
E [1] "/home/iu/Documents/srp017156/result2"”
B> list.files()

Wieayy (1] "fastqCount.txt" "nohup.out"
[3] "QC.1.trimmed.fastq" "QC.2.trimmed. fastq"
g [5] "QC gqc _report.pdf" "QC.stats.txt"

g [7] "QC.unpaired.trimmed.fastq" "Rockhopper Results"

> 1

Aug 01 2016, NGS/N\V XA EE S

122




] s B3 | DRSBTS | a0 £ oL vot H. TLTOC MLinuxDcda< U RIZx g
. AHRAT UK IEIsetwd()]
W8-3:cd & setwd

File Edit View Search Terminal Help 1) =) «) 13:06 1%

| |
Ial R is a collaborative project with many contributors.
Type 'contributors()' for more information and
ﬁ ‘citation()' on how to cite R or R packages in publications.

~_JType ‘'demo()' for some demos, 'help()' for on-line help, or
> L-; ‘help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

. > getwd()

== [1] "/home/iu/Documents/srp017156/result2"
é > list.files()

[1] "fastqCount.txt" "nohup.out"
(3] "QC.1.trimmed. fastq” "QC.2.trimmed. fastq"
E (5] "QC _qc_report.pdf" "QC.stats.txt"

> setwd("/home/iu/Documents/srp017156")
> getwd()
WY (1] "/home/iu/Documents/srp017156"
" M> list.files()

E:: [7] "QC.unpaired.trimmed.fastq" "Rockhopper Results"
B

BN (1] "result2” "SRR616268sub 1.fastq.gz"
¢ = Y[3] "SRR616268sub 2.fastq.gz"
— - I
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s 2% | DA BB TR | Bl bl ot 4. FLTOC DIEEXTALOURM)ZEERZIZQORER T,

WS8-4:RIFEAUT-THRE  |somiirint corimer

File Edit View Search Terminal Help g OFIIEACL-HATHAIZENDLMND

@ > getwd()

[1] "/home/iu/Documents/srp017156/result2"”
> list.files()

[1] "fastqCount.txt" "nohup.out"
4 [3] "QC.1.trimmed. fastq" "QC.2.trimmed. fastq"
o %y 1[5] "QC qc_report.pdf" "QC.stats.txt"

[7] "QC.unpaired.trimmed.fastq" "Rockhopper Results"
i > setwd("/home/iu/Documents/srp017156")
> getwd()
é [1] "/home/iu/Documents/srp017156"

> list.files()

[1] "result2" "SRR616268sub 1.fastq.gz"
M [3] "SRR616268sub_2.fastq.gz"
&> q()
W Save workspace image? [y/n/c]: n
E iu@bielinux[result2] pwd [ 1:074 4]
/home/iu/Documents/srp017156/result2
Wil Yiuabielinux[result2] 1s [ 1:074 %]
~ M fastqCount.txt QC.2.trimmed.fastq QC.unpaired.trimmed.fastq
B> nohup.out QC gc _report.pdf

¥ = 3QC.l.trimmed.fastqg QC.stats.txt

iu@bielinux[result2] | [ 1:0854 %]

Aug 01 2016, NGS/N\V XA EE S

124




" o
Contents
n HARZEBEEFERIEONGS:EFH FIRFETOEE ($FI°FastQCLFaQCs)
0O £9 1EFaQCsEFT. BBV, FastQCTlllumina adapter® jH HAER
m Javad 09 S5 LDERTE EETT(Rockhopper2)
0 W2: JavaDEEREA D O—k, GUIRRDZETT
00 W3: Linux Tips (&, ps, kill, and nohup)
O WA4EW5: O R SA UMD E T (paired-end), V7 R/ NADELTE . BET
0 W6:a<3 54 hRMDEIT(single—end)
m LinuxXIRIEETORDF|AE
0 W7:REBIERR T . QuasRINYT —U DAV AR—IL(Z T —/N\VXF )
W8 REARIZE. WO: ELERES / LBCLHI G EERFHREG GEHE 1R DR2)
W10:sourceB%L. /\vFE—FTDOF|H
W12:/\yFE—FTOFRADERER. . ANT7A4ILDitxt/\RI5E
W13:gzipl L #gikRETD F| H

O
O
O
O
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hd

I‘ME’H-EWW {mm@ }

File Edit View Search Terminal Help

. B3| QAP | 250y Tl vut v H . FLTOC DIEET 4L IRJIET™ /Documents/genomes
> /78 | 1o QweetEITHCqA T3> DIFTLVS
W9 1 b-/AﬁEgIJ Hy ﬁ: @T%ﬁ?ﬁh\i’%léhagcx‘/#')o@Is

o DM wgetE 43 1L . ERRIZIXTHAELT

iu@bielinux[result2] cd ~/Documents [ 3128 & ]
iu@bielinux[Documents] mkdir genomes [ 4:28541 ]
iu@bielinux[Documents] cd genomes [ 4:285 %]
iu@bielinux[genomes] pwd [ 4:285 %]
/home/iu/Documents/genomes

iu@bielinux[genomes] wget -cq ftp://ftp.ensemblgenomes.org/pub/ba

cteria/release-22/fasta/bacteria 15 collection/lactobacillus case

1 12a/dna/Lactobacillus casei 12a. GCA 000309565.1.22.dna.toplevel
.fa.gz

iu@bielinux[genomes] 1s -1 [ 4:28541 ]

total 884

-rw-rw-r-- 1 iu iu 902847 12H 21 16:28 Lactobacillus casei 12a.G

CA 000309565.1.22.dna.toplevel.fa.gz

iu@bielinux[genomes] | [ 4:2859 %]
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a » B3 | BAIEBE P | 2500 oL vt FLTOC EEICOERLTHITEEIC#EDITTaA R
W9 1 ] b&/A@E glj Hy ‘/[E 7 |~L_,'CL\6®'C°: MwgetE N3 URIF7E
-1 ST WIEEDATERSWER A, EBLTIE
RTT /L BH(Linux i) "/Desktop/backup 1 74 JLE EIZF > AO—FK
» Lactobacillus caser 12A (Taxonomy ID: 1051650): Broadbent et al._ 5§ﬁ®774}[/€ﬁb\f%(’)$¢° %m@%‘
» Ensembl Genomes (Cunmingham et al., Nucleic Acids Res. . 2015)D %l‘%‘i(: li@wgetd) 1‘%*) (') ':®€:| I:O/\ogg‘ﬁ'

o« 7L BCRER IS [We-1]
Ensembl release 220 ¥ 52 & (Lactobacillus caser 12A)7 ./ LEBCFIE BR {5,

cd ~/Documents

mkdir genomes

cd genomes

pwd

#wget -cq ftp://ftp.ensemblgenomes.org/pub/bacteria/release-22/fasta/bacteria 15 collec
cp ~/Desktop/backup/Lactobacillus casei 12a.GCA 880389565.1.22.dna.toplevel.fa.gz . r

1s -1

gunzip Lactobacillus casei 12a.GCA @08389565.1.22 .dna.toplevel.fa.gz
1s -1
1s -1h

< 2
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. B OAIRETen 2ot ot o5 20 DEY . DDERD D cp ~/Desktop/backup/Lack .|

» [2H5BELVS2ETT . @ Tz 77 M IVEHRE,
W9'1 : /7-/ A@E@J H ﬁﬁ%iﬁ:w7774)1/#47\“?;2,2&;25,5;5 Iz;tes ($92.8MB)

. File Edit View Search Terminal Help LIt = 4 16:30 I
iu@bielinux[result2] cd ~/Documents [ 4:28541]

@ iu@bielinux[Documents] mkdir genomes [ 4:28541 ]
iu@bielinux[Documents] cd genomes [ 4:285 %]

E iu@bielinux[genomes] pwd [ 4:285 %]
/home/iu/Documents/genomes

?T\ iu@bielinux[genomes] wget -cq ftp://ftp.ensemblgenomes.org/pub/ba

cteria/release-22/fasta/bacteria 15 collection/lactobacillus case
1 12a/dna/Lactobacillus casei 12a. GCA 000309565.1.22.dna.toplevel

.fa.gz
i iu@bielinux[genomes] 1s -1 [ 4:28541]
=stotal 884
% -rw-rw-r-- 1 iu iu 902847 12H 21 16:28 Lactobacillus casei 12a.G

CA 000309565.1.22.dna.toplevel.fa.gz
iu@bielinux[genomes] gunzip Lactobacillus casei 12a.GCA 000309565
=)l - 1.22.dna.toplevel.fa.qgz
iu@bielinux[genomes] 1s -1 [ 4:30541 ]
total 2868
-rw-rw-r-- 1 iu iu 2935947 128 21 16:28 Lactobacillus casei 12a.
GCA 000309565.1.22.dna.toplevel.fa
iu@bielinux[genomes] 1ls -1h [ 4:30 %]
total 2.9M
ﬁ‘ -rw-rw-r-- 1 iu iu 2.8M 128 21 16:28 Lactobacillus casel 12a.GCA
e 000309565.1.22.dna.toplevel. fa
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« B3 | HEIESEYEE | g0 v F Il et FLTQC r~/Documents/genomesJJ:'C‘ ('D

W9O-2 - R’E E@J REAE), Qgetwd)IL = DHER

ty = @) 17:59 1%
| iu@bielinux[genomes] R [ 5:2254 % ]

R version 3.2.0 (2015-04-16) -- "Full of Ingredients"
ﬁ Copyright (C) 2015 The R Foundation for Statistical Computing
Platform: x86 64-pc-linux-gnu (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
. Type 'license()' or 'licence()' for distribution details.

é Natural language support but running in an English locale

R is a collaborative project with many contributors.
Wl Type 'contributors()' for more information and
£ M 'citation()' on how to cite R or R packages in publications.

Type ‘'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

:'L- > getwd()
*i.‘ [1] "/home/iu/Documents/genomes”

:-.
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. 28 OAILEET= | 250 0 J b vut 5. FLTOC DlistfilesOTCADT7MILDFETEER

File Edit View Search Terminal Help it = «) 18:05 %
R version 3.2.0 (2015-04-16) -- "Full of Ingredients"

fCopyright (C) 2015 The R Foundation for Statistical Computing
Platform: x86 64-pc-linux-gnu (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
iYou are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

hd

P D BB D m

Natural language support but running in an English locale

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
‘citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
‘help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

L]

A
(=]
(g1]
'_'.
=
o
—

[1] "/home/iu/Documents/genomes"”
> list.files()

[1] "Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa"

> 1

o oW e
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s 23 DRI RETEE | Byt b, vot 2. 2L TOC AHDDER DAAT7

W9-4:aERAD

 EFFE IO RTY /L BF &R0 a—F .
DI FN =Mk O | NGS | o 127 | FASTATE T | B (EEF NS 1D s ~BEAFa C[E]0,
IO AT ISLABS IRDPHFELTT.,

e

out f <- "result JSLABI1.txt" C #BHhTT *fJL-J%;E’? bTDut Ril=
# R Iy T —UEO—F ’

library(Biostrings) #) % o AT — LDET A AR

# ANT 7 A ILDEEAA R e
fasta <- readDNAStringSet(in_f, format="fasta")#in fTIFEL =7 7 1 I DFEA 1A

# FE(ETIERIF)

Total_len <- sum{width{fasta)) #805ID [F—2 I DES ] ®ERiF
Mumber of contigs <- length(fasta) # [BCH|#) =HRiS

Average len <- mean(width(fasta)) #H0F| 0 [Pk ] =HiS

Median_len <- median(width(fasta)) #E0F| 0 [ho{E] *HS

Max_len <- max(width(fasta)) #ECY|DES D [FRE] g

Min_len <- min(width(fasta)) #EC|DE SO & vE] =g

# FE(NS0TEIRINS)

sorted <- rev(sort{width(fasta))) #E SR EREIRIC 0 — | L 7o RE sorted| 12N

< >

in £ <- “-e:—.-:-:,_,_11_..__':—::'__'_m GCA 900309565.1.22 .dna.toplevel.fa" 2T AIEYE

obj <- (cumsum(sorted) >= Total len*@.5)#Z{FEmicd i & 20 & HFE L 15 A Eob] | CHEHA(
N58 <- sorted[obj][1] #0b M TRUE & 75 21FRE D EZD AL L 75 R &
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.« B3 QAT | S0y b Db vut Y. TLTOC TR (DOFEYa—FEER)

0.5 -OF~ FL&ERLTDaE—

» EEFE O RTY /L BRIT I ZRoa—F,
O F =V PO O | NGS | 5ot | FASTAR: T, | B (F3Er US| D s # EFFICEL.
LIFOMFLISLABS IRODPHEEL T,

B4

EARI(T)...
FIRIF L 2 —(N)...

Tntal len {---.Sum{w1dth{1:a5ta)] )
Number of contigs <- length(fastJEELEESEPS
Average len <- mean(width(fasta) e al:N\"he E
edian len <- median(width(fastajm _

ax_len <- max(width(fasta)) Google TR

in len <- min{width(fasta)) 5 BF AL (Windows Live Hotmail)

FTATOFOIESL—F

Send to OneNote :
#obi D TRUEY 72 B 1 ER O 20 A HE L 755 R 5 NS
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ROEE £ TOR—Rk, KRR+ - F RAMETO
ERNIELTELGUES (X, @DfirefoxZ L EN
LTa—brkDaE—Z3 nIEkLY, HAHLE—

HBio-LinuxZF R EET TR TLTHESE LD

« F#  OFFEBEY=EE | Z50 oL, el T L TOC

R version 3.2.0 (2015-04-16) -- "Full of Ingrearents
fCopyright (C) 2015 The R Foundation for Statistical Computing
Platform: x86 64-pc-linux-gnu (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
Y ou are welcome to redistribute it under certain conditions.
ype 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.

Type 'contributors()' for more information and
‘citation()' on how to cite R or R packages in publications.

. . Open Terminal )
Type 'demo()' for some dem(uuueeeEs )n-line help, or

s
o
=
B
B

S 'help.start()' for an HTML e 2 to help.
T‘y’pE |q(} I tD qu1t R.. Close Window
’L:T—J > getwd() Paste
';EEE [1] "/home/iu/Documents/ge s
=N list.files() P
» v Show Menubar
rE [1] "Lactobacillus casei 1Zd.GCA"OUU3EUY505.1.22.dna.toplevel.fa"

——al

> [
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B8 | BAIBE T | oyt vt 7 LO—TIEKEITTEREEDETH (O TLVONRERDIF

W9 6 - 7] t()/\o’ﬁ ) DB DITIL. write.tableE LN DBEEE FALY Ttmp
-0 1 Db BFout FCIEE LI T7 1 L= BT HaTk
. File Edit View Search Terminal Help 13 = 4 18:26 1%
@ > #K % (GCE =B HRELTF)
> hoge <- alphabetFrequency(fasta) #A,C,G,T,.. O =R &
ICh D2 U TKE&R%Zhogell 18 44
E > CG <- rowSums(hoge[,2:3]) #, 0L/ EFE L TCIC
1% 4W
. %> ACGT <- rowSums(hoge[,1:4]) #A,C,G,TOLMEFTE L TA
g !; CGTIZ ¥& 4l
> GC_content <- sum(CG)/sum(ACGT) #F—9 ) DOCCEEDBH =
i Y 15
-1
> #T7 FAINICHRE
é > tmp <- NULL
> tmp <- rbind(tmp, c("Total length (bp)", Total len))
> tmp <- rbind(tmp, c("Number of contigs", Number of contigs))
= W- tmp <- rbind(tmp, c("Average length", Average len))
> tmp <- rbind(tmp, c("Median length", Median len))
> tmp <- rbind(tmp, c("Max length", Max len))
——N> tmp <- rbind(tmp, c("Min length", Min len))
*“-.—”‘ > tmp <- rbind(tmp, c("N50", N50))
b~ W > tmp <- rbind(tmp, c("GC content", GC_content))
:"1— > write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F
*i‘ , iol.names=F}#tmpG) PEERELLEIZ7IMILBTRE
.
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. 2% | DA BETeE | 2o ool vot | TR Z . out FCIEEL-H AT 7A )L(result JALABT txt)
FAFAFHRWVWTHEZRLLECTEH, OtmpsiTo T, tmpDH
B#REMH L THEERITADTELLL, -F-DEE

. File Edit View Search Terminal Help 13 = 4 19:37 %
@ > #K % (GCE =B HRELTF)
> hoge <- alphabetFrequency(fasta) #A,C,G,T,.. O =R &
ICh D2 U TKE&R%Zhogell 18 44
E > CG <- rowSums(hoge[,2:3]) #, 0L/ EFE L TCIC
1% 4W
. %> ACGT <- rowSums(hoge[,1:4]) #A,C,G,TOLMEFTE L TA
g !; CGTIZ ¥& 4l
> GC_content <- sum(CG)/sum(ACGT) #F—9 ) DOCCEEDBH =
i Y 15
-1
> #T7 FAINICHRE
é > tmp <- NULL
> tmp <- rbind(tmp, c("Total length (bp)", Total len))
> tmp <- rbind(tmp, c("Number of contigs", Number of contigs))
= W- tmp <- rbind(tmp, c("Average length", Average len))
> tmp <- rbind(tmp, c("Median length", Median len))
> tmp <- rbind(tmp, c("Max length", Max len))
——N> tmp <- rbind(tmp, c("Min length", Min len))
*“-.—”‘ > tmp <- rbind(tmp, c("N50", N50))
E > tmp <- rbind(tmp, c("GC content", GC content))
. ==y~ Write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F
»ﬁ ) colinames=F}#tmpGJ PEEEELE7 71 INBTHRE
Q> tmp
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] . 27 | DA BETS5 | Bo0 to b vot 5. £LTQC OtmpDF HEFRRSE=HER, b
_ O ,0/ LESHFEIROR2 I EERMIZEICEHD
WO-6:aER#%E

ty [ = ) 1990 3%

| 1> #7 7 1 IWICIRTF

| §> tmp <- NULL

> tmp <- rbind(tmp, c("Total length (bp)", Total len))

tmp <- rbind(tmp, c("Number of contigs", Number of contigs))
tmp <- rbind(tmp, c("Average length", Average len))

tmp <- rbind(tmp, c("Median length", Median len))

tmp <- rbind(tmp, c("Max length", Max len))

tmp <- rbind(tmp, c("Min length", Min len))

tmp <- rbind(tmp, c("N50", N50))

tmp <- rbind(tmp, c("GC content", GC content))
write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F
col.names=F)#tmpO P B EZHELLE I 71 I B THRE

> tmp

-

V VVVV VY

)

L1 [,2]
Eﬁ [1,] "Total length (bp)" "2885619"

= [2,] "Number of contigs" "28"
[3,] "Average length" "103057.821428571"

—N[4,] "Median length” "58047"
*“-.—”‘ [5,] "Max length" "472701"
';EEE [6,] "Min length" "899"
R =y [7,] "N50" "222389"
5 [8,] "GC content" "0.464045193416998"
— k3
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> #7

« F#  OFFEBEY=EE | Z50 oL, el T L TOC

71IVICRTE

OEHFE1EDORH2TY

ty [ = ) 1990 3%

TEp
CHED
Thp
Tnp
D
T

Tmp
cmp

VY Y VYV Y VY VY VY

TIp

[1.]
[2,]
[3.]
[4,]
[5.]
[6.]
[7.1

R R Console
#2741 i RTF

tmp <

<— NULI

1d (Tmp,

<— rbind

Le1]

(CmD.,
(THmp.
(THmD.
ind (cmp.

1d (Tmp,
| =mp,
| emp,

:':Ir

c("Max length", Max len))
¢ ("Hin length", HMin_len))

a ("

:l:l!

write. table (tmp, out

Total length (bp)", Total_lsn))
c("Nunmber of contigs", Number of contigs))
c("Average length", Average_len))
c("Median length"., Median_len)

HSG", ME50)|

GC content”™, GC conter

£, sep="\t", append=F, guote=F, row.names=F, col.names=3

ey

"Total length (bp)"™ "2885619"
"Number of contigs"™ "Z2E"
"Average length"

"M=dian length"

"Max length"
"Min length"

"HSO"

"GC content”

"103057.821428571"
"58047"

"472701"

ngggr

"222389"

"0.4640451334165998"

it )

m

1

> tmp <- NULL
> tmp <- rbind(tmp, c("Total lel
> tmp <- rbind(tmp, c("Number o]
> tmp <- rbind(tmp, c("Average |
> tmp <- rbind(tmp, c("Median 1¢
> tmp <- rbind(tmp, c("Max leng]
> tmp <- rbind(tmp, c("Min leng]
> tmp <- rbind(tmp, c("N50", N5(
> tmp <- rbind(tmp, c("GC contel
> write.table(tmp, out f, sep="}
, col.names=F)#tmpO P E EHEF L
> tmp

[,1] [,2]
[1,] "Total length (bp)" "28856]
[2,] "Number of contigs" "28"
[3,] "Average length" "10305]
[4,] "Median length" "58047
[5,] "Max length" "47270]
[6,] "Min length" "899"

"N50" 1222384
[8,] "GC content" "0.464(

2. RTH ./ LECSIB TR O— FRITERODAIU -2 3w
PERLTWLD.

i3 520w FRFAER S D 2 &5
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iression Atlas 2l 7 v —NTHi

Tw5 DBCLS DG #OIRENCHTE Lzv,

EEEw * o Table 1 O flNE (2 >~
& L1 38 2885619 bp, %GC : 464
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WO-7: TFEFEER

> tmp
> tmp
> tmp
1> tmp
> tmp

hd

PDDD I E)

> tmp

[2,]
[3,]
[4,]
[5,]
[6,]
[7,]
[8,]

sy

> 1

« F#  OFFEBEY=EE | Z50 oL, el T L TOC

<- rbind(tmp,
<- rbind(tmp,
<- rbind(tmp,
<- rbind(tmp,
<- rbind(tmp,
<- rbind(tmp,
<- rbind(tmp,

[,1]

OFEMNZWI-3DIE RBNZIEFTE
LM o7zresult JSLAB1.txth &5

ty [ = ) 1950 %
c("Number of contigs", Number of contigs))
c("Average length", Average len))
c("Median length", Median len))
c("Max length", Max len))
c("Min length", Min len))
c("N50", N50))
c("GC content", GC content))

> write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F
, col.names=F)#tmpO P EE#HEELE I 7 I I B THREF

[,2]

[1,] "Total length (bp)" "2885619"

"Number of contigs" "28"

"Average length" "103057.821428571"
"Median length" "58047"

"Max length" "472701"

"Min length" "899"

"N50" "222389"

"GC content” "0.464045193416998"

> list.files()
[1] "Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa"
[2] "result JSLABIL.txt"
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. B3| ORI ETetE | B0t b ot . TLTOC DRZEHRTIET,. QIsT

W9-7 i ﬁﬁﬁfzg N FAEEZELTWSEITTY
" = AL

File Edit View Search Terminal Help it = «) 19:53 %
| I> tmp <- rbind(tmp, c("N50", N50))
| §> tmp <- rbind(tmp, c("GC content", GC content))

> write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F

ﬁ , col.names=F)#tmpO P EEZELELE I 7IIBTHRRE

> tmp
f . | [fl] [l2]
Sy 4(1,] "Total length (bp)" "2885619"
e [2,] "Number of contigs" "28"
[3,] "Average length" "103057.821428571"
. [4,] "Median length" "58047"
[5,] "Max length" "472701"
% [6,] "Min length" "899"
[7,] "N50" "222389"
l[8,] "GC content” "0.464045193416998"
= M> list.files()
=9 [1] "Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa"
% [2] "result JSLABI1.txt"
=a> q()
. (hSave workspace image? [y/n/cl: n
@) iuabielinux[genomes] 1s [ 7:534 %]

:"*—--' Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa
¢~ yresult JSLABI. txt
sl iu@bielinux[genomes] | [ 7:534 1]
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[ . 2% | OAIBETEE | 20 bl ot 5. TLTOC DREEIREF gt T aEDIT
== . BET  RE— TPy TAyt—
WO-8; REEEJJ H%@TI 0S %aﬁaﬁ«:%:éﬁf%o

File Edit View Search Terminal Help it = 4 11:30 %
iu@bielinux[genomes] R -q [11:294Ri ]

> 1

hd

hd

NBEdE Dl YL ] ok
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[ . B8 OAIBETes | S ool vt 5. L TQC DRI T HEfIZsave="“no” | AT a>%EDIT
_ - A& T, [Save workspace image? [y/n/c]l]
WO-8: Rff‘% T ﬁ ADTIpsS LEEEHNNSETHSBIKREND

File Edit View Search Terminal Help 13 = 4 11:33 %

| iu@bielinux[genomes] R -q [11:294Ri ]
| > q(save="no")
iu@bielinux[genomes] | [11:334&f ]

hd

hd

PPDD I EMA:

Cl

WG

¥ L
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Contents

n BAZIBEFRFEONGS:EH FI4EETHDEE ($FITFastQCEFaQCs)
O £9 1EXFaQCsEIT. BV, FastQCTlllumina adapter® jH i EER
m Javad 09 S5 LDERTE EETT(Rockhopper2)
0 W2: JavaDHEEREA D O—FK, GURRDEST
0 W3: Linux Tips (&, ps, kill, and nohup)
0 W4EW5: O RSA U hRDET(paired-end), VT R/NADERTE . BEIT
0 W6:a<3 54 hRMDEIT(single—end)
s LinuxRIZETORDF|AHE
0 W7:ENERR T . QuasRINYT—D DAV AR—IL(ZT7—/I\V XA )
0 W8:REARIOTUN WO ELEAEY /LRI EFEEXNFHRIVG GESFE1EDE2)
1 W10:sourcef#. /\vFE—RTOF|FH
O WI2:\yFE—FTOMADERR. ANT7AILDIER/NRIETE
O W13:gziplEHgikRETD F|H
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wgetlZERPLAEL

File Edit View Search Terminal Help

/home/iu/Desktop/backup
iu@bielinux[backup] 1s

DRRB54113 163380 fastqc.html
DRRO54113. fastq.bz2
fastaLengthFilter.py
JSLAB5 1.R
JSLAB5 2.R
JSLAB5 3.R
JSLAB5 4.txt
JSLAB5 5.R
JSLAB5 6.R
JSLAB5 7.txt
JSLAB5 8.R
JSLAB6 1.R
kmergenie-1.6982.tar.gz

WplatanusResult.zip
QC.1.trimmed. fastq.gz
QC.2.trimmed.fastq.qz
result.zip

ZDE M El A weetZFFIFALFET A, %ZKEI’](‘ (X

wgetLT=DH YL T2, ERIZITH DK, O
"/Desktop/backup] LIZ#H 5. *‘JFII\T%)??/()I/O)
OE—%Z4T> TS, KERIBFT7VERIZHLA
WA TUO-ZYE D EFETweetdT 2D ER
LET, http://www.iv.a.u—tokyo.acjp L FDF7 5
JINAA S —/INEIZHBED [EwgetF it A TEHOK

Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa.gz
Lactobacillus casei 12a.GCA 000309565.2.30.dna.toplevel.fa.gz

Rockhopper.jar
test out.txt
Trinityl.fasta
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Trinity2.fasta
velvet 1.2.10.tgz
velvet.zip
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http://www.iu.a.u-tokyo.ac.jp/

. 23 | DA RS | B0l o J b vut . TLTOC (1)— Bresult_ JSLAB1 txtZElff. @wgetT

. 3 JSLABS5_1.R77MI)LZE TS, JSLABS 1.R7
W10-1:sourcefEl% AL DB EWI-4 (RS AR131)ERL

File Edit View Search Terminal Help LIt = 4 17:32 %
iu@bielinux[genomes] pwd [ 5:314 %]
§/home/iu/Documents/genomes

iu@bielinux[genomes] 1s [ 5:325 %]
Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa
result JSLABL.txt

iu@bielinux[genomes] rm -f result JSLABIL.txt [ 5:32 %]
iu@bielinux[genomes] 1s [ 5:32 %]
Lactobacillus casel 12a.GCA 000309565.1.22.dna.toplevel.fa!
iu@bielinux[genomes] wget -cq http://www.iu.a.u-tokyo.ac.jp/~kado
ta/book/JSLAB5 1.R

iu@bielinux[genomes] 1s [ 5:325 %]
JSLAB5 1.R

Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa
iu@bielinux[genomes] | [ 5:324%]

el F

n

R~

hd

Nl ) D B D

Aug 01 2016, NGS/N\V XA EE S

144




« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W10-1:sourced%

File Edit View Search Terminal Help
iu@bielinux[genomes] pwd
/home/iu/Documents/genomes
iu@bielinux[gennmes] 1s

result JSLABL.txt
iu@bielinux[genomes] 1s
ta/book/JSLAB5S 1.R

iu@bielinux[genomes] 1s
JSLABS 1.R

fa" #004tUeUCHOLOBHEAT 6Hin THCLG(
|
#BKGVHapBboPH [ GWEGEEE [6h

= g library(Biostrings) #UpObOUPG [ GWG+ V60

ﬁ‘ iu@bielinux[genomes] |

Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa
1u@b1&11nux[gennme5] rm -f result JSLABL.txt

Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa
iu@bielinux[genomes] wget -cq http://www.iu.a.u-tokyo.ac.jp/~kado

Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel. fa
iu@bielinux[genomes] head -n 5 JSLAB5 1.R
in f <- "Lactobacillus casei 12a.GCA 000309565.1.22.dna. toplevel.

out f <- "result JSLAB1.txt" #410QUCHBOHLOOAT GHout THAL

MDhead CEAID51T

AVNERADTED T, O

PETRT XF

EIFLTULNB A, %*%L%:%l,m\:

CTCIE&RIZLALY

t; I = ) 1733 %

[ 5:31F %]
[ 5:325 ]

[ 5:324 %]
[ 5:324 %]

[ 5:3254 %]

[ 5:324]

[ 5:334 %]
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. B2 | OAIEEESSE | 250 Pl vut Y. FLTOC DARAR—FT T Aytz—

W10-1:sourcefE % SEEFTICLCREEH

File Edit View Search Terminal Help LIt = «) 17:34 %
iu@bielinux[genomes] pwd [ 5:314 %]
| /home/iu/Documents/genomes

iu@bielinux[genomes] 1s [ 5:325 %]

Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa

result JSLABI1.txt

iu@bielinux[genomes] rm -f result JSLABL.txt [ 5:32 %]
iu@bielinux[genomes] 1s [ 5:32 %]
Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa
iu@bielinux[genomes] wget -cq http://www.iu.a.u-tokyo.ac.jp/~kado
ta/book/JSLAB5 1.R

iu@bielinux[genomes] 1s [ 5:325 %]
JSLAB5 1.R

Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa
iu@bielinux[genomes] head -n 5 JSLAB5 1.R [ 5:32 %]
in f <- "Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.
fa" #4661 UCOCOULOLOURT 6oin TOCLE |

out f <- "result JSLAB1.txt" #416RUCOUBBOBOGAT GHout THAL
ol

#OKGvHapGbOPG [ GWOLEHE [ Gh
library(Biostrings) #UpObOUPG [ GWG+ V60
iu@bielinux[genomes] R -q [ 5:334 %]

=

hd

Bl = e ] KBS 1] E
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. 23 | DA RS | B0l o J b vut . TLTOC B #1&source(“USLABS 1.R”) | EFTH AT

_ 5 &, ROHEE—RCEATRELA I
W10-1:sourcef8% DT DDESTRIECT o S &

File Edit View Search Terminal Help LIt = 4 17:36 i
Aliu@bielinux[genomes] R -q [ 5:354%#]
> source("JSH)

ﬂ )

hd

WN1D 5D DD O M
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y B8 OAIBETEE | Bl 0 b, vob 5. 2L TOC DA THTEIND, JEA—2

W10-1:sourced%

File Edit View Search Terminal Help LIt = «) 17:37 %

rEﬂ iu@bielinux[genomes] R -q [ 5:354 %]

> source("JSLAB5 1.R")

ki

NEESED] )]
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+ HiE E¢$L5£E$%|ﬁ|%5@ﬁﬁyjm bk 0 FLTQC

LIt = )

Ial rownames, sapply, setdiff, sort, table, tapply, union,
— ' unlist, unsplit

Loading required package: S4Vectors
™ lLoading required package: stats4

Creating a generic function for ‘nchar’ from package ‘base’

ckage ‘S4Vectors’
Loading required package: IRanges
Loading required package: XVector
é Warning messages:
1: In grepl("\n", lines, fixed = TRUE) :
3 input string 1 is invalid in this locale
. M2: In grepl("\n", lines, fixed = TRUE) :
. input string 2 is invalid in this locale
3: In grepl("\n", lines, fixed = TRUE) :
input string 4 is invalid in this locale
4: In grepl("\n", lines, fixed = TRUE) :
input string 5 is invalid in this locale
= 5: In grepl("\n", lines, fixed = TRUE) :
A input string 7 is invalid in this locale

17:39 it

unique

in pa

ZDEH%

EmiZib
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

Mlist filesOTHEFR, FEMIZH AT7AILEL

Wlo 3 ] E:E:E THBTE L zresult JSLABT txt AN E RSN TLY
-3 . E At 5. QREHT , Qls TR DT=OHEE , Dmore
File Edit View Search Terminal Help TI7MILOF BERT ZLHHGERETHD
4: In grepl("\n", lines, fixed = TRUE) :
input string 5 is invalid in this locale
5: In grepl("\n", lines, fixed = TRUE) :
input string 7 is invalid in this locale
> list.files()
[1] "JSLAB5 1.R"
[2] “Lactnbac111u5 casel 12a.GCA 000309565.1.22.dna.toplevel.fa"
[3] "result JSLABL.txt"
> q(save-"no"}
iu@bielinux[genomes] 1s [ 5:445 1]
JSLAB5 1.R
Lactnbac111u5 casei 12a.GCA 000309565.1.22.dna.toplevel.fa
result JSLAB1.txt
iu@bielinux[genomes] more result JSLABI.txt [ 5:445 %]
Total length (bp) 2885619
Number of contigs 28
Average length 103057.821428571
Median length 58047
Max length 472701
IMin length 899
N50 222389
g-‘ GC content 0.464045193416998
== iu@bielinux[genomes] [ 5:45 %]
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0 s B3 DA E Poes | Bol oL wwt o5 TLTQC MDIR ——version ] EFTDZETLR
> S A =¥ | EEETHELN—Ta
. — i s .
W10-4:RD/IN—D I FERE | 3evs rhcss. rriix
File E:jit‘u“iew earu::h Tern'inal Help ' —BiEFHLTIIZTRTLTL
iu@bielinux[genomes] R --version 1 SN TR —HHE
| R version 3.2.0 (2015-04-16) -- "Full of Ingredients" iﬁ%‘éﬁi_{c(;“wgéfg
Copyright (C) 2015 The R Foundation for Statistical Comp : _d‘ 8 ~°
FE Platform: x86 64-pc-linux-gnu (64-bit) grepa AT HET, SHITEK
R MNE version"ZEELITD

_JR 1s free software and comes with ABSOLUTELY NO WARRANTY| [CIREXH B LANT
1 gdYou are welcome to redistribute it under the terms of 1:h.(;9~ RESES TED

GNU General Public License versions 2 or 3.
For more information about these matters see
http://www.gnu.org/licenses/.

E iu@bielinux[genomes] R --version | grep "version" [11:584 g1 ]
R version 3.2.0 (2015-04-16) -- "Full of Ingredients"
GNU General Public License versions 2 or 3.

iu@bielinux[genomes] | [12:064 ]
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. B8 OAIBETes | S ool vt 5. L TQC (D— Bresult JSLAB1.txtZ 8k, @IsTH A
F‘ FEIT7A N (result JSLABT txt) DN &
ZHEZELT. QN\YTFE—FOEAREEZZET

W10-5:7\VyFTE

File Edit View Search Terminal Help LIt = 4 17:52 %
| Jiu@bielinux[genomes] pwd [ 5:514 %]
Ial /home/iu/Documents/genomes

iu@bielinux[genomes] 1s [ 5:514 %]

——l1sLAB5 1.R
E Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa
result JSLABIL.txt

iu@bielinux[genomes] rm -f result JSLABL.txt [ 5:514 %]
iu@bielinux[genomes] 1s [ 5:514 %]
JSLAB5 1.R

Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa
iu@bielinux[genomes] R --vanilla < JSLAB5 1.R [ 5:514 %]

hd

B[ D D ™
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] %:@EJ?JL; vt zutoc | D)EA—2Z L TETLEHER ., BN IZ0%

W10-5:/\VyFF—K | ESRERTELOTMEC AR

VEANFLREIZES>TLS I EAD DD

. File Edit View Search Terminal Help LIt = 4 17:52 %
> #6{66(GCHaYUHLOG)
@ > hoge <- alphabetFrequency(fasta) #A,C,G,T,..00666z6 BBIGE
2177 2717171717 711 gL To S T |
E > CG <- apply(as.matrix(hoge[,2:3]), 1, sum)#C,Gelot6esveeneCcuL
o[
, > ACGT <- apply(as.matrix(hoge[,1:4]), 1, sum)#A,C,G, T6GOGGLHVGGE
ﬁ WACGTOOLB[
> GC_content <- sum(CG)/sum(ACGT) #6966 UHHHGCHASHHHHHHE
-3
i > #ﬁtﬁ@GCﬁﬂﬁcJﬂ
==> tmp <- NULL
é > tmp <- rbind(tmp, c("Total length (bp)", Total len))
> tmp <- rbind(tmp, c("Number of contigs", Number of contigs))
Wi> tmp <- rbind(tmp, c("Average length", Average len))
B> tmp <- rbind(tmp, c("Median length", Median len))
= > tmp <- rbind(tmp, c("Max length", Max len))
> tmp <- rbind(tmp, c("Min length", Min len))
> tmp <- rbind(tmp, c("N50", N50))
> tmp <- rbind(tmp, c("GC content", GC content))
:- write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=
 WF. col.names=F)#tmpeb6geoLHT 6LLTHAECHELEE 6
Nl =
? iu@bielinux[genomes] [ 5:52 %]
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] s 258 | DAILIEE TS | B0l v 2 b vob 5. L TQC MDIsTHEER, FED [ Zresult JSLABT txtHhAH A
WlO 5 i E:E:E BRELTHEONTHEY.QZDFHELEY

ty = ) 1754 &%

| §> tmp <- rbind(tmp, c("Average length", Average len))
| §> tmp <- rbind(tmp, c("Median length", Median len))

> tmp <- rbind(tmp, c("Max length", Max len))
ﬁ > tmp <- rbind(tmp, c("Min length", Min len))

> tmp <- rbind(tmp, c("N50", N50))
, > tmp <- rbind(tmp, c("GC content", GC content))
35 > write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=

F, col.names=F)#tmp@&lgeublT 666 tecaCeo66er . o
=
‘ iu@bielinux[genomes] 1s [ 5:524 %]

WA JSLAB5 1.R

% Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa
result JSLABI1.txt

iu@bielinux[genomes] more result JSLABI.txt [ 5:534 %]

oy Total length (bp) 2885619

i Number of contigs 28

4

Average length 103057.821428571
Median length 58047
Max length 472701
{ l& )Min length 899
NS0 222389

£~ WGC content 0.464045193416998
== iu@bielinux[genomes] | [ 5:534%]

fE
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W11: X FE T XT3k

AL
File Edit

1u@blellnux[gennmes] head -n 5 JSLAB5 1.R

View Search Terminal Help

|1n f <- "Lactobacillus casei 12a.GCA 0003091
fa' #ﬁﬁﬁtﬁ@ﬁCﬁﬁﬁﬁﬁﬁﬁmfﬁﬁln Rl

K[ULGBERRIZXFIEITRAEKEDES , EE
SEARIW13-6IZHEEEHY . nkfD A A—JL
MTETULVEWLAIZE4EWIS-5FZSELTH
HTAA—IL, DJISLAB5 1. ROTRTHID54T
NERR, Ofileav R TXFO—REHEE,
FFEBOEISLERE-CELEVLVERDESTEN

out f <- "result JSLABL.txt" #oteg « OnkfANEBIERFEL TSN TRIZHLEL
o[

ﬁ #OKOVBADEDEPE [ GWEHHHE[ 6
library(Biostrings) #OpObOPYH [ WG V60

iu@bielinux[genomes] file JSLAB5 1.R
JSLAB5 1.R: Non-IS0 extended-ASCII text

iu@bielinux[genomes] |

iu@bielinux[genomes] nkf JSLAB5 1.R > hoge.R

[ 5:57%%&]
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W11 : XFETXIER

File Edit View Search Terminal Help
iu@bielinux[gennmes] head -n 5 JSLAB5 1.R

fa #6061 6OUCHOLOOBBRT 66in TEOLE [
out f <- "result JSLABIL.txt"
ol

ﬁ #6KOVBAPBDOPE [ GWEHHEE 6

DnkfE{TEDT74 )Lhoge. ROEBXH D 51T
NERT EMNIXFE TSN TLY
AZENHMNBD, Bhoge RO Fa—KIET
UTF-8 Unicode text | ELNVDED SLULAY, #
FETETLWNIEELD T, BFIZKIZLAEL

in f <- "Lactobacillus casei 12a.GCA 000309565~ urerropeove—s

#416eECHBBBBBBAT BBout ToQL

in f <- "Lactobacillus casei 12a.GCA_
fa"# AN 7 74 IBEEE L Tin fICHEW
out f <- "result JSLABI.txt"

ut fIC 840

HHEBERNY S —Y=a0—-F

09565.1.22.dna.toplevel.

library(Biostrings) #GpObGPH [ GWET 66 ]

iu@bielinux[genomes] file JSLAB5 1.R [ 5:574%#]

JSLAB5 1.R: Non-ISO extended-ASCII text

iu@bielinux[genomes] nkf JSLAB5 1.R > ) [ 5:57 %]

iu@bielinux[genomes] head -n 5 hoge.R [ 5:57 %]
0

#HENT71IBZEREL To

#NU T - DHRHIAH

iu@bielinux[genomes] file hoge.R
J@hoge.R: UTF-8 Unicode text
a-‘ iu@bielinux[genomes] [

[ 5:595 %]
[ 5:594# ]
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" oM
Contents

n HARZEBEEFERIEONGS:EFH FIRFETOEE ($FI°FastQCLFaQCs)

0O £9 1EFaQCsEFT. BBV, FastQCTlllumina adapter® jH HAER
m Javad 09 S5 LDERTE EETT(Rockhopper2)

0 W2: JavaDEEREA D O—k, GUIRRDZETT

00 W3: Linux Tips (&, ps, kill, and nohup)

O WA4EW5: O R SA UMD E T (paired-end), V7 R/ NADELTE . BET

0 W6:a<3 54 hRMDEIT(single—end)
m LinuxIRIZETORD I RE

O W7:EER T, QuasRIN\YT—D DAV AR—JL(ZT7—/N\VXF )
W8:REARITUF, WO SLEAE 7/ LBCSIER G EE KRR AT GEE FE 1R DX 2)
W10:sourceB%L. /\vFE—FTDOF|H
WI2:\YFE—FTOMADERR. ANT7AILDiER/\RIETE
W13:gzipl L #gikRETD F| H

O
O
O
O
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ki

WD O

File Edit View Search Terminal Help Ty B = ) 1801 {%
: Jiu@bielinux[genomes] pwd [ 6:0151]
@I /home/iu/Documents/genomes

iu@bielinux[genomes] 1s [ 6:01 %]
— hoge.R

D——slaveA T3 EDITTEITSE
HE,. ETPRIZEERRINDGELDH
BADT, ZVRIODLEIHAENEINDS

JSLAB5 1.R

Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa
result JSLABI.txt

iu@bielinux[genomes] rm -f hoge.R result JSLABl.txt [ 6:
iu@bielinux[genomes] 1s [ 6:
JSLAB5 1.R

Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa
iu@bielinux[genomes] R --vanilla --slave < JSLAB5 1.RJ
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File Edit View Search Terminal Help

TR, WI0-5&LLE T B 20 Ah

o EWETKLHMBIELNDE -, —slaveA
Jiavidk,. BHERMIZDTFBREDLLLY, C
N DNTWTEHEICRIZT I EFAL

xtabs

The following objects are masked from ‘package:base’:

anyDuplicated, append, as.data.frame, as.vector, cbind, colna
mEE'du.call, duplicated, eval, evalq, Filter, Find, get, intersec
" is.unsorted, lapply, Map, mapply, match, mget, order, paste,
Emaxamax.int, pmin, pmin.int, Position, rank, rbind, Reduce, rep.
lnt'rnwnames, sapply, setdiff, sort, table, tapply, union, unique

unlist, unsplit

Loading required package: S4Vectors

Loading required package: stats4

Creating a generic function for ‘nchar’ from package ‘base’ in pa
ckage ‘S4Vectors’

Loading required package: IRanges

Loading required package: XVector

iu@bielinux[genomes] | [ 6:035%#]

ki

o
=
&)
=
=
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" A DIsTHER, M IZH A TF7AILNEET S

ty [ = ) 1804 3%
] anyDuplicated, append, as.data.frame, as.vector, cbind, colna
imes,

o)
ﬁ
”
1
B

do.call, duplicated, eval, evalq, Filter, Find, get, intersec
" is.unsorted, lapply, Map, mapply, match, mget, order, paste,

?maxamax.int, pmin, pmin.int, Position, rank, rbind, Reduce, rep.
1nt'ruwnames, sapply, setdiff, sort, table, tapply, union, unique

unlist, unsplit

Loading required package: S4Vectors

Loading required package: stats4

Creating a generic function for ‘nchar’ from package ‘base’ in pa
ckage ‘S4Vectors’

Loading required package: IRanges

Loading required package: XVector

iu@bielinux[genomes] 1s [ 6:035 %]
" - W)JISLAB5_1.R
@ lLactobacillus_casei 12a.GCA 000309565.1.22.dna.toplevel.fa
L result JSLABL.txt
== iu@bielinux[genomes] | [ 6:0459% ]
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File Edit View Search Terminal Hﬁlp
iu@bielinux[genomes] rm -f result JSLABL.txt
iu@bielinux[genomes] 1s

JSLAB5 1.R

Lactobacillus casei 12a.GCA 000309565.1.22.dna.

(DJISLABS_ 1. RDEwF D 21T RN E TR,
nkfEITHERENAMTIETLVADIL,
XFE 3t . JSLABS 1.RANIE HENE
TH5DIE, QEETALIR)EIZ, inf
TEELEAATZAILDEET D05

L Tivew> [ BL ]

toplevel.fa

1u@b1&11nux[gennmes] nkt JSLABS 1.R [ head -n2
4in f <- "Lactobacillus casei 12a.GCA 000309565.

[ 4:094 %]
1.22.dna.toplevel.f

a"#)\i'] 74 )NVRBEEELTin fICHEH
t FIC 8 &

iu@bielinux[genomes] pwd
/home/iu/Documents/genomes
iu@bielinux[genomes]

out f <- "result JSLAB1.txt" #HENT 74N RAZHEL CTou

[ 4:094 % ]
[ 4:094 % ]
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" (Dresult2F 1L~ I=JSLABS_1 REIE—,
le 2 . %E ﬂ;ﬁz @ %IZIXJISLABS 1R A HEL T

—L . 3] M RAOEBES / LIT7AIVIETFEELEL, O

File Edit View Search Terminal Help FGSUltZJ:'GJSLAB5_1R’&%?ﬁ'bfﬁ%}t

iu@bielinux[genomes] rm -f result JSLABIL.txt [ 4109 & ]
iu@bielinux[genomes] 1s [ 4:094-1]

JSLAB5 1.R

Lactobacillus casei 12a. GCA 000309565.1.22.dna.toplevel.fa
iu@bielinux[genomes] nkf JSLABS 1.R | head -n2 [ 4:094 %]

din f <- "Lactobacillus casei 12a. GCA 000309565.1.22.dna.toplevel.f
A"RANNT 7AINBEREL Tin fITERG

out f <- "result JSLABI1.txt" #ENIT7AIBZREL Tou
t fICH& &

iu@bielinux[genomes] pwd [ 4:094-1]
/home/iu/Documents/genomes

iu@bielinux[genomes] cp JSLAB5 1.R ~/Documents/srp017156/result2
iu@bielinux[genomes] cd ~/Documents/srp017156/result2 [ 4:214 %]
iu@bielinux[result2] pwd [ 4:214 %]

/home/iu/Documents/srp@l7156/result2

iu@bielinux[result2] 1s [ 4:214 1]
fastqCount.txt QC.l.trimmed.fastq QC.stats.txt

JSLAB5 1.R QC.2.trimmed.fastq QC.unpaired.trimmed.fastq
nohup.out QC gc_report.pdf Rockhopper_ Results
iu@bielinux[result2] R --vanilla --slave < JSLAB5 1.RJ[ 4:214 %]

hd

edel L1

nﬂgmﬂj
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= (Dcannot open file: - X2(@2)Execution
_ = / halted bW\ RATATEAVE—D
12 : %ﬁéz bt B ABDEEADC

ty P = ) 1639 &%
| do.call, duplicated, eval, evalq, Filter, Find, get, intersect

is.unsorted, lapply, Map, mapply, match, mget, order, paste, p
——=gmax,
pmax.int, pmin, pmin.int, Position, rank, rbind, Reduce, rep.1i
nt,
rownames, sapply, setdiff, sort, table, tapply, union, unique,
unlist, unsplit

Loading required package: stats4

Creating a generic function for ‘nchar’ from package ‘base’ in pac

kage ‘S4Vectors’

Loading required package: IRanges

Loading required package: XVector

Error in .Call2("new input ExternalFilePtr", fp, PACKAGE = "Biostr

ings") :

cannot open file 'Lactobacillus casei 12a.GCA 000309565.1.22.dna

2 .toplevel.Ta'
MCalls: readDNAStringSet ... .open_ input files -> lapply -> lapply
8-> FUN -> .Call2 -> .Call

fExecution halted

iu@bielinux[result2] J} [ 4:325%#]

. Loading required package: S4Vectors

v Ly
L}
[l
-

w

1
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@lsL=#5 8, result JSLAB1 txt AN E S
TLWVEWIENDHLM S, DHAR

~/Documents/genomes L [ZH7% 0L, BB (E
T, JSLABS_1RIE. AKAT7AILED

@ unlist, unsplit Lo TALOR) ETOHERLTLENS

Loading required package: S4Vectors
PE Loading required package: stats4

Creating a generic function for ‘nchar’ from package ‘base’ in pac

__Jkage ‘S4Vectors’
4 % Aloading required package: IRanges
Loading required package: XVector

i Error in .Call2("new input ExternalFilePtr", fp, PACKAGE =

ings") :

"Biostr

.toplevel.ta'

% cannot open file 'Lactobacillus casei 12a.GCA 000309565.1.22.dna

Calls: readDNAStringSet ... .open input files -> lapply
“SM-> FUN -> .Call2 -> .C
@R Execution halted K
A iu@bielinux[result2] 1s
fastqCount.txt QC.l.trimmed.fastq QC.stats.txt

[

- JSLAB5 1.R QC.2.trimmed.fastq QC.unpaired.trimmed.
nnhup out QC gc_report.pdf Rockhopper_ Results
b~ @) iu@bielinux[result2] 1s ~/Documents/genomes [
;‘-—-f JSLAB5_1.R
b Lactobacillus casei 12a. GCA 000309565.1.22.dna.toplevel.

el iu@bielinux[result2] |} [

-> lapply

4:324-%& ]
fastq
4:484 % ]

fa
4:524- 1% ]
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MDwget TISLABS 2.REA o O0—K, Q&%
FD2TR%HERT, T IR TRT LI,
ART7AILERIINATIELTULS,
RJSLAB5 2. RE/\YFE—KTEIT

iu@bielinux[result2] pwd [ 794 & ]
@ /home/iu/Documents/srp017156/result2
iu@bielinux[result2] 1s [ 7:054 %]
PE fastqCount.txt QC.l.trimmed.fastq QC.stats.txt
JSLAB5 1.R QC.2.trimmed.fastq QC.unpaired.trimmed.fastq
[ al nohup.out QC gqc report.pdf Rockhopper Results
4 S0 iu@bielinux[result2] wget -cq http://www.iu.a.u-tokyo.ac.jp/~kadot
s— a/book/JSLAB5 2.R
iu@bielinux[result2] 1s [ 7:0544&]
. fastqCount.txt QC.l.trimmed.fastq QC.unpaired.trimmed.fastq
JSLAB5 1.R QC.2.trimmed.fastq Rockhopper Results
% JSLAB5 2.R QC qc_report.pdf
nohup.out QC.stats.txt
@yiu@bielinux[result2] nkf JSLAB5 2.R | head -n 2 [ 7:054 %]
—.yin f <- "/home/iu/Documents/genomes/Lactobacillus casei 12a.GCA 00
=0309565.1.22.dna.topleve.Ta" # A ST J 7 A LB &ERE L Cin TICIRMA
@ out f <- "result JSLABL.txt" #ENT 71 RAZEREL Tou
— R
g iu@bielinux[result2] R --vanilla --slave < JSLAB5 2.RJ[ 7:054# ]
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TR, T7—AVyE—FHTOVED

1y = 4) 19:19 %

anyDuplicated, append, as.data.frame, as.vector, cbind, colnam

es,
do.call, duplicated, eval, evalq, Filter, Find, get, intersect

is.unsorted, lapply, Map, mapply, match, mget, order, paste, p
pmax.int, pmin, pmin.int, Position, rank, rbind, Reduce, rep.1

rownames, sapply, setdiff, sort, table, tapply, union, unique,
unlist, unsplit

Loading required package: S4Vectors

MLoading required package: stats4

~aCreating a generic function for ‘nchar’ from package ‘base’ in pac
> Mkage ‘S4Vectors’

=N Loading required package: IRanges

pﬁ Loading required package: XVector
el iu@bielinux[result2] | [ 7:194% ]
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" WDIsTHER . HEM =t 7T 71 )L

W12-3: FEEHZ3 AHEL. @ZOHFHELL

1y = ) 19:21 %

unlist, unsplit

Loading required package: S4Vectors

Creating a generic function for ‘nchar’ from package ‘base’ in pac

kage ‘S4Vectors’
Loading required package: IRanges
Loading required package: XVector

I
@
El Loading required package: stats4

" @)} iuebielinux[result2] 1s [ 7:194 4]
‘, fastqCount.txt QC.l.trimmed.fastq QC.unpaired.trimmed.fastq
= JSLAB5 1.R QC.2.trimmed.fastq result JSLABIL.txt
% JSLAB5 2.R QC_gc_report.pdf Rockhopper_Results
nohup.out QC.stats.txt
@¥iu@bielinux[result2] more result JSLABL.txt [ 7:214 %]
oy Total length (bp) 2885619
Number of contigs 28

=-|lAverage length 103057.821428571
—SMedian length 58047
Y, . length 472701
- _MMin length 899
"“" N50 222389
Gc content 0.464045193416998
iu@bielinux[result2] [ 7:214 %]
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Contents

n BARIBEFZFREDONGS:EFH FIRETODES ($¥ITFastQCEFaQCs)
O F£9 [ZFaQCsEIT. HE5LY, FastQCTlllumina adapter® jE iR HE R
m Javad 09 S5 LDERTE EETT(Rockhopper2)
0 W2: JavaDHEEREA D O—FK, GURRDEST
0 W3: Linux Tips (&, ps, kill, and nohup)
O W4EW5: AT RSA U hRDEIT(paired—end), VT R/NRADEKE . BET
0 W6:a<3 54 hRMDEIT(single—end)
m LinuxXIRIEETORDF|AE
O W7:EER T, QuasRIN\YT—D DAV AR—JL(ZT7—/N\VXF )
0 W8:REARIOTUN WO ELEAEY /LRI EFEEXNFHRIVG GESFE1EDE2)
O W10:sourceE#L. /\vyFE—FTOF|H
O WI2:\yFE—FTOMADERR. ANT7AILDIER/NRIETE
1 W13: gziplEfgikRE TOFI R
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" A OF / LI7AIEQRRY )T I 74
E s - LA HoBA—k, RTHTRT &I
W13-1: Eﬁ%ﬁ H&Tﬁg*ﬁ )IEL,<HX/ ’C%’Céo(&b\:;h\b%\é

File Edit View Search Terminal Help LIl = o«) 11:24 %
| fiu@bielinux[result2] cd ~/Documents/genomes [11:234 51 ]
| Jiu@bielinux[genomes] pwd [11:244% 51 ]
/home/iu/Documents/genomes

iu@bielinux[genomes] 1s [11:24% g ]

JSLAB5 1.R

Lactobacillus casei 12a. GCA 000309565.1.22.dna.toplevel.fa

iu@bielinux[genomes] wget -cq ftp://ftp.ensemblgenomes.org/pub/ba

cteria/release-30/fasta/bacteria 15 collection/lactobacillus case

i 12a/dna/Lactobacillus casei 12a.GCA 000309565.2.30.dna.toplevel
.fa.gz

iu@bielinux[genomes] wget -cq http://www.iu.a.u-tokyo.ac.jp/~kado

ta/book/JSLAB5 3.R

iu@bielinux[genomes] 1s -1 [11:24% g ]

total 3764

-rw-rw-r-- 1 iu iu 2042 98 11 10:35 JSLAB5 1.R

-rw-rw-r-- 1 iu iu 2045 12H 22 11:17 JSLAB5 3.R

-rw-rw-r-- 1 iu iu 2935947 1285 21 16:28 Lactobacillus casei 12a.

GCA 000309565.1.22.dna.toplevel.fa

-rw-rw-r-- 1 iu iu 906567 128 22 11:24 Lactobacillus casei 12a.

GCA 000309565.2.30.dna.toplevel.fa.gz
1u@bielinux[genomes] [11:24% g ]

hd

N K E,EEEU bl
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" S @RZ;U7°I~774)b0)%*)]0)2ﬁ§:\€'§ﬁ<0
=K <73 FR TR CTRYT K ezip EMEI7AILDEET
W13-1: Hﬁ%ﬁ HﬁfﬁﬁF *FI' Hyu#&a:Tayma%gf %JsEAss_s.szaaﬁ

File Edit View Search Terminal Help 1 = ) 11:26 %

|"é' iu@bielinux[genomes] nkf JSLAB5 3.R | head -n 2 [11:25% 77 ]

fin f <- "Lactobacillus casei 12a.GCA 000309565.2.30.dna.toplevel.
fa.gz"#ANNT7 7 A ILEZEEE L CTin TICIEH
—lout T <- "result JSLABL.txt" HEN T 7AILBEEELTo
E ut fIC &
iu@bielinux[genomes] R --vanilla --slave < JSLAB5 3.RJj

A

™,

ki

W12 P D D
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" L5 BHTTE TV DD

W13-1: sx#ThR THEAT

File Edit View Search Terminal Help LIl = ) 11:28
xtabs

WD DD O meS

The following objects are masked from ‘package:base’:

anyDuplicated, append, as.data.frame, as.vector, cbind, colna
mEE'du.call, duplicated, eval, evalq, Filter, Find, get, intersec
" is.unsorted, lapply, Map, mapply, match, mget, order, paste,
?maxamax.int, pmin, pmin.int, Position, rank, rbind, Reduce, rep.
lnt'rnwnames, sapply, setdiff, sort, table, tapply, union, unique

unlist, unsplit

Loading required package: S4Vectors

Loading required package: stats4

Creating a generic function for ‘nchar’ from package ‘base’ in pa
ckage ‘S4Vectors’

Loading required package: IRanges

Loading required package: XVector

iu@bielinux[genomes] [11:274 g1 ]

ki
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" DIsTHEER, AT 7 A JLresult JSLABT txt
M=K ~ 473 PFEMNZTETLVD, Qmore THEE R T
W13-1 i Hﬁ%ﬁ Hﬁ—Cﬁ*F *ﬁ- - 1 contig. 2,907,892 bpg%eé:ab%/a\g

File Edit View Search Terminal Help 1 = ) 11:28 {%

| fLoading required package: S4Vectors
Loading required package: stats4
ﬁ Creating a generic function for ‘nchar’ from package ‘base’ in pa
ckage ‘S4Vectors’
ﬁ Loading required package: IRanges
S\llLoading required package: XVector
S iu@bielinux[genomes] 1s [11:274 &1 ]
JSLAB5 1.R
. JSLAB5 3.R
=S lLactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa
% Lactobacillus casei 12a.GCA 000309565.2.30.dna.toplevel.fa.gz
result JSLABI.txt
iu@bielinux[genomes] more result JSLABI.txt [11:28%gi ]
oy Total length (bp) 2907892
Number of contigs 1
Average length 2907892
Median length 2907892
Max length 2907892
Min length 2907892
N50 2907892
GC content 0.464441595492542
iu@bielinux[genomes] [11:28%gi ]

N =
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L. casei 12ADEFMIERIT_ChDHBND, D
wget Cgzip EMEFASTARE X 774 JLEIG T S FEDURL
BERIFZCHOTYNTEET . ATAMFERS1E1T

13-2:Ensembl

v  Sequence Search | BLAST | Tools | More » {&| - Search Ensembl Bacteria... Q

Lactobacillus casei 12A

Lactobacillus casei 12A

Lactobacillus casei 124

Provider European Nucleotide Archived | Taxonomy 1D 10516506
Search Lactobacillus caser 12A... m

e.g. spaB or Chromosome:502057-502915 or synthetase

About Lactobacillus casei 12A

o Information and statistics

Genome assembly: GCA_00030#565.2& Gene annotation

metC
What can | find? Protein-coding and non-coding hpt
genes, splice vanants, cDNA and protein lacZ
sequences, non-coding RNAs. aCCD

o Maore information and statistics

l. Download DNA sequence (FAST,
=1 Example gene

ﬁ Displ nsembl Bacteria o More about this genebuild
l'b Download genes, cDNAs, ncRNA, proteins - f * l
FASTA - GFF3 ‘ <
Example region % Update your old Ensembl IDs Example transcript
Comparative genomics Variation
What can | find? Gene families based on HAMAP and PANTHER This species currently has no variation database. However you can
classification. process your own variants using the Variant Effect Predictor:
o More about comparative analyses \\ Vanant Effect Predictor ‘ I !u
c.
Ensembl Bacteria release 28 - August 2015 @ EBI About Ensembl Genomes | Contact Us | EMBL-EBI| Terms of use | Privacy | Cookies |
Helo
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Lactobacillus casei 12A

Lactobacillus casei 12A

Lactobacillus casei 124

Provider European Nucleotide Archived | Taxonomy 1D 10516506

=

e.g. spabB or Chromosome:502057-502915 or synthetase

Search Lactobacillus caser 12A...

About Lactobacillus casei 12A

o Information and statistics

Genome assembly: GCA_00030#565.2&

o More information and statistics
l'b Download DNA sequence (FAST,

ﬁ Display your data in Ensembl Bacteria

Example regigf

Comparative genomics

What can | find? Gene families based on HAMAP and PANTHER
classification.

o More about comparative analyses

Ensembl Bacteria release 28 - August 2015 @ EBI

13-2:Ensembl

v  Sequence Search | BLAST | Tools |

More + ~ Search Ensembl B

DEII)I LR, J_%Z
AT AT LRI EEoF=h, 5
[CIZ@ZFEBIRLAN)IUIZEHELOTNARIEN
Hhind, Qb—4)LIEE$1132,907,892 bp

5 1B HEFIE
S O[EIENFE R

Lactobacillus casei 124

Organism

Taxonomy ID 1051650

Name L actobacillus casei 124
Wikipedia &

Aliases Lactobacillus casei str. 124

Lactobacillus casei strain 124

Classification » cellular grganisms
» Bacteria
» Firmicutes
» Bacilli
» Lactobacillales
 Lactobacillaceae
* Lactobacillus
¥ Lactobacillus casel group
* Lactobacillus casei

» Lactobacillus casei 12A

European Nucleotide Archive Records
CPO06690.1&

References

species evolution and lifestyle adaptation. Broadbent J.R., Neeno-
Eckwall E.C., Stahl B., Tandee K_, Cai H., Morovic W., Horvath P,

2012, 13:533 PubMed: 23035691 @&

Ensembl Genomes API Example

Aug 01 2016, NGS/\V XA T L

1. Analysis of the Lactobacillus casei supragenome and its influence in

Heidenreich J., Perna N.T_, Barrangou R, Steele J L. - BMC Genomics

This example Per script shows how to create a database adaptor for this

Lactobacillus casei 12A Assembly and Gene Annotation

Statistics
Summary

Assembly:

Database
version:

Base Pairs:

Golden Path
Length:

Data source:

Genebuild
method:

Gene counts

Coding genes:

Non coding
genes:

Small non

coding genes:

Pseudogenes:

Gene
transcripts:

ASM30556v2, INSDC Assembly
GCA_000309565.2 &,

81.1

2,907,892
2,907,892

European Nucleotide Archive &
Generated from ENA annotation

2,661
72

72

46
2,799

Coordinate Systems

chromosome

1 sequence H

Sequence i Length (bp)
Chromosome 2907892
174




