2016.07.07hk

BB - B B
Qf‘i ) Q\{ 38R : NGSHER#T (R~ L)

~ LinuxiIRIZE THOT—28 47 : JavaPRD FI AL~

L P (P P (P (P
A A PN PR P

RRKRF - REEEFEMEFEARE
FIOVINAT AT ITAVRABERRETAT S s
FAR=EZ(MEF ZH0)
kadota@iu.a.u-tokyo.ac.jp
http://www.iu.a.u-tokyo.ac.jp/~kadota/
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" o
Contents
n BRIBMEFRIEONGS:EH F4EFETODEE ($¥ITFastQCEFaQCs)
1 E£9 (EFaQCsEFT. B=HLV, FastQC Tlllumina adapter® jH fiE SR
m Javad 09 S5 LDERTE EETT(Rockhopper2)
0O W2: JavaDEEREA D O—k, GUIRRDZEST
00 W3: Linux Tips (&, ps, kill, and nohup)
O WA4EW5: O RS UMD E T (paired-end), V7R /NADELTE . BET
O W6:av> ko514 hRMDETT(single—end)
m LinuxIRIZETORDF|RE
O W7 EEIEHRT . QuasRINU T —C DAV A= )L (ZT7 =NV XF )
W8:REARITUF, WO SLEAE 7/ LECHI B 1G EE KRR EHREVF GEE FE 1R DX2)
W10:sourcefi#. /\yFE—FTOF| A
W12:/\yFE—FTOFRADERER. . ANT7A4ILDitxt/\RI5E

]
L]
L]
O W13:gziplEHgikRETD F|H
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*9 [FFaQCsE1T

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

UETR—UTE (B 424R— ) I2F2E),
BDHF-YIzaEPREav 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

« B OFIBEPEE | B0t JL, vt s FLTQC (‘D CCYd. O ETALON)ZZE, B

[EEBETEU (FBARIREDIREL BT
DLEZLDZHIBRLTLSTZT) . @7
EXRIC.@EFFFaE

NEETT, $920%

« 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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- &3 | DA ETEE | B0 LI vl o5 TLTQ

W1-1:FaQCsZ=1T

File Edit View Search Terminal Help
iu@bielinux[srp017156] pwd
/home/iu/Documents/srp017156
iu@bielinux[srp017156] ls -1lh
total 139M

-rw-rw-r-- 1 iu iu 74M
-rw-rw-r-- 1 iu iu 66M
iu@bielinux[srp017156]
FastQC v0.11.4
iu@bielinux[srp017156]
Version: 1.34
iu@bielinux[srp017156]
16268sub 2.fastq.gz -d
Bwa extension trimming

12H
12H
fastqc2 -v

FaQCs.pl -v

result2

Processed 2000000/2000000

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

@
-
&
-

iu@bielinux[srp017156] |

N
N e
wa '\
- - "':
L {

F4EWIT-3EERWIZERIL, DIsEITHETA A
ELTHRIRT %2 DDgziplEHE T 7 A IL (*fastq.gz)
NELND, T7AILFAXNEAESTHTER
[ZLZELY, @QFE4EIWI-1 TR LIIZ. 20155108
98 LIf§IZFastQCE A A—)LLT=ERIE. 2TM
ver. 0.11.4LL £, @HFaQCsEITER . @Dresult?2
TALIMNIZEEREZRET HEIITIEELTLNS

9 15:24 SRR616268sub 1.fastq.gz
9 15:24 SRR616268sub 2.fastq.gz

time FaQCs.pl -adapter -p SRR616268sub 1.fastq.gz SRR6

algorithm is used.
Processing SRR616268sub 1.fastq.gz SRR616268sub 2.fastq.gz file

Post Trimming Length(Mean, Std, Median,

§FaQCs.pl -adapter -p SRR616268sub 1.fastq.gz SRR616268sub 2.fastq.gz -d
4.61s user 11.10s system 96% cpu 19:41.18 total

[11:574F &1 ]
[11:574F &1 ]

Max, Min) of 1972635 reads with Over

113

[12:174 % ]
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Contents

n HARIBEZRFEDONGS:EFH FEIRETODES ($FITFastQCEFaQCs)
0O £91EFaQCsEFT. BBEBLY, FastQC Tlllumina adapter® jH ffE SR
m Javad 09 S5 LDERTE EETT(Rockhopper2)
0 W2: JavaDHEEREA D A—F, GUIRRDZEFT
0 W3: Linux Tips (&, ps, kill, and nohup)
0 W4EW5: O RSA U hRDET(paired-end), VT R/NADERTE . BEIT
O W6:av> ko514 hRMDETT(single—end)
s LinuxRIZETORDF|AHE
0 W7:EENERR T . QuasRINYT—D DAV A—IL(ZT7—/I\V XA )
0O W8:REARIOTUN W ELEAEY /LRI EFEEXNFHRIVG GESFE1EDE2)
O W10:sourceB#L. /\yFE—FTOFIA
O WI2:\yFE—FTOMADERR. ANT7AILDIER/NRIETE
O W13:gziplEHgikRETD F|H
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+ HFE  HFFEBEFsE | E50r vl wull A FLTOC

zl‘aébb\(ljwwf)l/)

File Edit View Search Terminal Help
Jiu@bielinux[srp017156] pwd
/home/iu/Documents/srp017156
iu@bielinux[srp017156] ls -1lh
total 139M

@DFET XFTHEER 7 DFaQCs
DAATF7AILIZDOWLNTHEILLD

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

Ty B W 4) 12:22 3%

[11:574F 81 ]
[11:574 i ]

-rw-rw-r-- 1 iu iu 66M 128 9 15:24 SRR616268sub 2.fastq.qz

iu@bielinux[srp017156] fastqc2 -v
FastQC v0.11.4
iu@bielinux[srp017156] FaQCs.pl -v
Version: 1.34

16268sub_2.fastq.gz -d result2
Bwa extension trimming algorithm is used.

Processed 2000000/2000000

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

D B ™ D wmﬁ’

4.61s user 11.10s system 96% cpu 19:41.18 total
iu@bielinux[srp017156] |

]

« ‘al
M

G

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

’[11:574’-511]

[11:574F & ]

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

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

FaQCs.pl -adapter -p SRR616268sub 1.fastq.gz SRR616268sub 2.fastq.gz -d 113

[12:174 % ]
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. 23 | DA RS | B0l o J b vut . TLTOC DOFELERENGSEH ES5ED YA+

353’9“ (AAT7AIV) 15, 323 L Dra00 R T

ROIEEE S FHT

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

RURDER ASAFER 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

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

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 DELELE Dpaired—end RNA-seqT—%,

BESN (AN T7A L), Direnso e 8%

J[EXNY

FLAEEI(Lactobacillus casei 12A) paired-end R} A-seqT — 2D H IHL DEIEL . forwardfl| A¥107 bp. reversefil

Iiumina HiSeq 20007185 M= 7 — 4TF, M93 bp, bzip2 [ EHa 77 A ILIKRETH, &t
. /AHDB $14GBIZZET B R 51T

- 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:aéb(l\ (Ajj77/r}l/) vaO—K95E. bzip2lEfET7 714 )L (bz2)

FLAZE(Lactobacillus casei 12A) paired-end RNA-seq7 — 2D 3510 ELTELNS, @( .t Dbz2T7714)L

Mumina HiSeq 200071857 — 4T, ZHLDD. 771ILD T EWcTHY Y
. DB I‘L,'CL\% DN FDOFER, 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 it

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
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zl‘aébb\(ljwwf)l/)

File Edit View Search Terminal Help

Jiu@bielinux[srp017156] pwd
/home/iu/Documents/srp017156
iu@bielinux[srp017156] ls -1lh
total 139M

QFaQCsDANTF7AILTHS
. @SRR616268* fastq.gz CY

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

Ty B W 4) 12:22 3%

[11:574F 81 ]
[11:574 i ]

-rw-rw-r-- 1 iu iu 66M 128 9 15:24 SRR616268sub 2.fastq.qz

iu@bielinux[srp017156] fastqc2 -v
FastQC v0.11.4
iu@bielinux[srp017156] FaQCs.pl -v
Version: 1.34

16268sub_2.fastq.gz -d result2
Bwa extension trimming algorithm is used.

Processed 2000000/2000000

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

mmuﬁwmﬁmm’

4.61s user 11.10s system 96% cpu 19:41.18 total
iu@bielinux[srp017156] |

]

« ‘al
M

G

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

’[11:574’-511]

[11:574F & ]

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

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

FaQCs.pl -adapter -p SRR616268sub 1.fastq.gz SRR616268sub 2.fastq.gz -d 113

[12:174 % ]
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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?% B, =IEFE-THLL =LV EWSDhIT
Tld7d . BB N—230 BB AT LGitHub E T
’\F'#Jéfnn\%ﬁ 055 L0O—F GEEHFE4EWI5) &
LT.F=700 5 LRETRHWNSPerlED 12— )L(FE4
BIWIS)D AV AR—ILEGE . CNFETHRNMLTIE
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®)

. 2% | OAIBRTe | 2ot ot o5 = FaQCs B{R[EQuality Control BT A5 5L, (k27

—

) paired—endT-

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 =230 C. FBE(ZHIFIZLTULVEI =D s AL R
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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F=b LY (FaQCs)

F4RIW17-3, GitHubDR—T e dpt=Y(Z,
FRIRERA T a>vDERBEHY ., HlIZ XDOZEBkD
BHET, -adapterA7LavEDdIltonsd&x

GitHUb Explore  Festures  Enterprise  Blog

ANL-Bioinformatics / FaQCs @ Waich

45 1

iy v

master =

FaQCs 4

.

£ cniwnc

% README. ma

FaQCs: Quality Control of Next
Generation Sequencing Data

Quality 20 phat. {Prsiton va. Score v Fraquency)

Aug 01 2016, NGS/\V XAV EES

B N=|

4
=

A BAERDBHDTITAL, FaQCsH@EL T

BASIC| GitHUDDAN—U R P R 77 DRERZTFT L

* Trimming by quality 5 and filtering reads with any ambiguous base or low complexity.
$ perl FaQCs pl -p reads1 fastq reads?2 fastq -d out_directory
* Quailty check only on subsamples of input, no timming and filtering.

% perl FaQCs.pl -p reads1 fastq reads2 fastq -d out_directory -qc_only

Full USAGE

Usage: perl FaQCs.pl [options] [-u unpaired.fastq] -p readsl.fastq reads2.fastg -d out_director
Version 1.34

Input File: (can use more than once)

-u <Files» Unpaired reads
-p <Files» Paired reads in two files and separate by space
Trim:
-mode "HARD" or "BWA" or "BMWA_plus” (default BWA_plus)
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
-5end <INT» Cut # bp from 5 end before quality trimming/filtering
-3end <INT» Cut # bp from 3 end before quality trimming/filtering
-adapter <bool>» Filter reads with illumina adapter/primers (default: no)
-rate  <FLOAT» Mismatch ratio of adapters' length (default: 8.2, allow 2
-artifactFile <File> additional artifact (adapters/primers/contaminations) referenc
Filters:
-min_L <INT»> Trimmed read should have to be at least this minimum length (defaul

-avg_(q

<NUM> Average quality cutoff (default:@, no filtering)

16




+ HFE  HFFEBEFsE | E50r vl wull A FLTOC

SETHROaATURIZIF-adapterdA T

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

FaQCs(ver. 1.34)| c XL 5QC

B|IW17-1) (L. —adapterZDI(FTLNEH o f-

« 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

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

17




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

—adapterz D19 |[ZFaQCsZEZE{TLI=FASTQT7
AIVEAFAELT, FastQCEREITLIHKER (F4E
W17-2) , @DOverrepresented sequencesZBkéH 5
& . @ Illumina®) TruSeq Adapter, Index 2R D
Moz COTEMBT IAHILNTIETZ TE2—EL
FIREFETIIITALGOIEEFRU., £4EWILT-3
T-adapterz DT THH EVLWALRELNEE

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




» H3#E |  BFRIBEEF S | 250 2L, el Y FLT

File Edit View Search Terminal

iu@bielinux[srp017156]

W1-1:FaQCsZE1T

Help
pwd

RBR#IZaERE(TLI-FaQCsDEFTRFR . £920
7. BIEETRATWADIE, FBRAD—FTD
19:41.18E LNV HE, CIX195 MBI -T=C &%
RLTHY.EMZIE->TELSD, @ result2T4L 0k
1)%|s, QC.1.trimmed.fastq&QC.2.trimmed.fastgh®

/home/iu/Documents/srp017156

iu@bielinux[srpd17156] ls -lh FaQCsDEGEITHRI7AIL

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 i ]
FastQC v0.11.4

iu@bielinux[srp017156] FaQCs.pl -v [11:575 &I ]
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] ls result2 [12:175F %]
ay fastqCount. 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 % ]

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

n BAFBEFRFEONGS:EH F4EFETHDEE $FITFastQCLFaQCs)
1 F=91EFaQCs=1T. B =50V, FastQC Tlllumina adapter® jH R fE SR
m Javad 09 S5 LDERTE EETT(Rockhopper2)
0 W2: JavaDHEEREA D A—F, GUIRRDZEFT
0 W3: Linux Tips (&, ps, kill, and nohup)
0 W4EW5: O RSA U hRDET(paired-end), VT R/NADERTE . BEIT
O W6:av> ko514 hRMDETT(single—end)
s LinuxRIZETORDF|AHE
0 W7:EENERR T . QuasRINYT—D DAV A—IL(ZT7—/I\V XA )
0O W8:REARIOTUN W ELEAEY /LRI EFEEXNFHRIVG GESFE1EDE2)
O W10:sourceB#L. /\yFE—FTOFIA
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. seaimiuntaimo

FaQCs(ver. 1.34)| c XL 5QC

fastqc2M IR E D247 1= 1. TN Zpwd, Is,

. EHESEWI RO HEE T, FaQCsE T30 — 4 7FastoC (ver. | date’EE DN AR VIR ETH R ITAF 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 HEMEIM IDHERIZB R TR>THEID,
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/N\V XA EE S
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« H3E  BEiEEE

=it | 2 oo vt s zLtoc | BMRIFIERICTEELSRAZEELTLA. B

DWI-2D K5V TEHBSHERZEYIZL
Wl ZiaStQC%’fT T, B \’C:ltcj\JEHI: &R f’?’ﬁ?ﬂ*‘]ﬁﬁb’c

FaQCs(ver. 1.34)| L DHQ

{FZ&LY, Bio—Linux L CaAERTELRLVGEED /N

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

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

HAHTLEIN, AIERZBHFAI NILELND

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)

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

22




W1-2:FastOCZE1T

. =5 | DA BRETSE | B0l T2 b, vot L. TLTOC (Dforwardffl]. @reverseffll DFaQCs

J7A4J)L%FastQC (ver. 0.11.4) MDA HELT
E17, ver. 0.11.3 or 0.11.4H DA LVELME

RITHRR

File Edit View Search Terminal Help /)—T_\,(:L,@L\o @E1¢7§§EL‘O)%’§(:L7°JL\

iu@bielinux[srp017156] pwd [LITO55 BU ]
/home/iu/Documents/srp017156

iu@bielinux[srp017156] 1s result2/*.fastq [11:574 & ]
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/1i
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 [11:585 i ]
2015 128 200 HEEH 12:04:40 JST

iu@bielinux[srp017156] | [12:045 % ]

Aug 01 2016, NGS/N\V XA EE S
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. Z5 | DAAEETeE | 2y oo vt o5 zLcocl | Ddate TR ERT. QFRFEFXRELTIEELE

_ == X EHTA+ILAF(/home/iu/Desktop/mac_share)
W1-2:FastOCEAT | s hicrasacmimmRorfiszs
File Edit View Search Terminal Help FTEHENDOLMNS

iu@bielinux[srp017156] pwd [LLITO55 BU ]
/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/1i
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 [11:585 i ]
20155 128 200 HEEH 12:04:40 JIST

iu@bielinux[srp017156] 1s -1lh /home/iu/Desktop/mac share/QC.* [12:045 1 ]
-rwxrwxrwx 1 iu iu 356K 128 20 11:58

-rwxrwxrwx 1 iu iu 404K 1285 20 11:58

-rwxrwxrwx 1 iu iu 333K 1283 20 11:58

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

IS IS T -

iu@bielinux[srp017156] | [12:074 4 ]
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. B3| OAILEE e | Eoly 2 b, vob 5. TLTOC DRRAROSEDHEEFTA )L S share £ T

o

. ~ T = @forwardfBlDFastQCEATIEE T7 A
W 1 = 3 ] F a.StQ C T ﬁ%i QIch )I/(Qg.\;v.?c:lmmed_?asstqc.htmjl-)’é Eﬂl&&')j%) o

-~
)
- & Ci¥Users¥kadota¥Desktop¥sharesQC. 1.tnmmed_fastoc, htmi P+ G 2 QCltrimmed.fastq Fas...
|
Q Sun 20 Dec 2015
€FastQC Report OC 1 Arimmed fastn
!
‘ ~
hare
@Basw Statistics
1
! e '
Filenzae €. 1. trimmed. fasta
hoga @F( or tile sequence guality 2
File tvpe Corvent lonal base calls
- @F'ar sequanca quality scores Ercoding Sanger / || lumira 1.9
- (5 jdo |
Qﬁ‘cr base sequance content Total Seauerces q77202
L v 0| b Users¥iadota¥Desktop¥share ——— : i = ‘
< ¢ D Parzequence GO content Sequences flagsed as poor ouality 0
B BN > BB » > 0 e Sequence lensth 50-107
- 2 SITME w9 | oy
= ) —— {FR )
[ L W Sequence Langth Distribution L 5
ISLABS_1.sh 5 s i
Lactobacilius_cassi_12a.GCA, 1 ) 2 A 71 e("’"‘lu"‘l"""‘ Duglication Lavels
R QC.2 trimimed, fostqc. htmi ' 2 Ll O'_Z--;.:.n-.:pr:.«:;:":—d L T
QC.L.tnmmed_fastoc.zip 5/12/20 1 z |
8" QC.2.trimmed_fastac. btml ! i1 TR Q»‘ui..pv.‘.- Content @Per base sequence quality
'] QC.2.tnmmed_fastac.2ip 2015/12 1158 1P 3
2 SRR616268sub_1_fastochtml  2015/12/310 13:5 WMl Q'——"—‘:’—'—Jl’:;'- Quslity scores scross all ba;ec (s Sanger /  Muming 1.9 encodng)
[ SRR616268sub_1_fastoc.2p | o o 40 14
2| SRR616268sub_2_fastge.heml  2015/12/10 14:53¢ | 38 m
[ SRR6162685ub_2_fastoc.s 1 10 14 »
‘ 36 I T
‘ 34 [TTTI JH
P " '

|| Produced by FastQC (version 0.11.4)

Bz - g0 R9j¢ & @]l
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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
UEITDOT. RRFERELTEESFIATIL

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® &AM 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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@FastQC Report

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

CFIET. reversefllDFastQC
JL(QC.2.trimmed fastqc.htm)HBEH THE S

== 4=

FAT

OEHFEARWIT-2TRONI=-7H T4—E

Q- TWNBIERDHMNS, CNEED.
£ TNo HitlZZZ>TLZ =2 &M 6, -adapterd
TaVvMSFEHEBEL TULNS T EDRDH M B, [

HERI7A

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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__ZEXTT,

5[] R

#5PDF

ELT, FastQCIC XA 23NV T4 F2v 22721 X
v [W1-2], #FH S, FastQC BT R 7 7 4 VOB H
(Overrepresented sequences) ZBE&HT, PV AWIZE
ATOWERBEROT Y 75— 7 74—, b Ak
WIELL{ RABL BoTWwABILZBRLTRLLTWS
[W1-3],

ZOF—FZICHMLTERD> SR, forward @

gz — QC.Ltrimmedfastq) @9 &, 100-107 HEEfFTIC 5
BEICHELZVWLOFRMIALEATICZ{R-TY
Ay Thi, TEV TN oI FEHI L TELWN,
EVIHEELRLIEThh b, SRFEMI 57280,
TELHRT QCEMTHEMRT ALV Hitbds 9

L2L, RoTATRLDThOLEZ:3H5, VEOW
Bz, FEOSPERICT -2 L Z2HERBICESL BER
BrrlHicih<3, KEHizih~<2 L, Rockhopper2 ¥
IEB PRI YRZ2VTR—ATEY7Y, QuasR ¥ i2X
AIEEY 2 A~NDOT Yy EY Y FLTQCHBENTTH S,

cSRAOUT "—=LT7EIT)

Y2 ADOTEY 7Y R, BRI hy 7 AR5 Ik
J—FZ2o%X6bET, 2o¥ /28BN 2HBHEETS
VEETHL, COFBEICHMTAIEERT T
(assembly) T hH, BREZITHI 70242717
7 (assembler) 2\ 9, ¥/ & (de novo) 2\ 5%

HD1Tbp®d 'V — F 7 7 4 L (SRR616268sub_1.fasta.

FE5EEFEPDFODpl1950D Q%
EHI-YETHFIR AT, FaQCsEITIZLH T,
FastQC®dMOverrepresented sequenceslg B

i [—#b] Ev3 oK ’Gﬁifb\f—lllumina adapterhVHA =MD T

ADELT (% hiho| &

J A2, de novo EQB 7IJ7&L\

ZETRIDLTULVSIREE

FVARAINTb=ATE TV ER T IARENRN
) ATRBLBMEFT Y IVHRTREBLTWVWAESESY
(F222A20T7b—2) OBEEHET, RNA-seq 7— %
DEEANELT—DBTEyr TN 28413, de novo
transcriptome assembly 74 & X FRIh 5.

Multiple-k ® % Trans-ABySS ® X glliey b 9 >
A2V T b=2HTEY 723 ¥ 2HZHBMICHW
Tz, iz ELY, LD k-mer ® k Of (IEO
¥ 2RESThiIT 3L Bohdaryrqs Fi3EL
Y, BRBEOLOIZEIMEICHS P, kofliz, T
P 7‘»!}’;0) (DY LA ICHNTELOTHD, N UF
O—AZ@EIT5HXC, Jé HRFVSCBRAEINDL P, k O
%fl\ 2 < ThHEL BKEAEEMEZHVH TSI EHFEME
MIZIXTRETH 55, f% bhbaryr4a73glshh (B
), BRI S EA YT 4 FHEL oM
(ﬁﬁ)uéé.:wtb:ﬂaw707?Aﬁ\@&®
koW THCy 227y 7 o728 L.
ARETZL OEEDERN T2 T4 7L T F&:PL}
REBEWTWRE. ThAW2, A7 4 FEEPLVPICE
HEE DR PPRETH-7.

BELCHEL > LVHASATRB I 2 Y27 7
F—2H T 7 2%, Trinity * T&H A, Trinity i3,

PEIFFICHWLRAZ EHFB VA, Zhid B4 S] & ‘ b2 A2VT =28 L LTTF¥A Y ENLRKODT
—195—

L :ug UL ZUIO, NG3S7 VAT a2 &=
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5[] R

#ePDF

B, COEEEERNA-seqT—2DRDEHNTFEL
ELT. /N7 7 HAHde novobkS2R9) Th— LT

ELT, FastQCICE A 23N F4F2v 2272 HX
v [W1-2], FH 53, FastQC EITRR7 7 4 Vo3 H
(Overrepresented sequences) Z@E&H T, P Y ARIZHE
ATWERROT Y 77— 774 <—RHNH. AR

RKIELL RABL BoTWAILEZHERLTREZLLTVS
[W1-3],

ZOF—FZICHMLTERD> SR, forward @

gz — QC.ltrimmed.fastq) @5 &, 100-107 HEfFLICE
BEHICHELZWLOR M ALERTIZEL K- TWY
o chi, TEVIART oV FRHI L TELW,
EWVIIEFELZHELZILTOh b, SRFEMIHD 5720,
TELZT QCEMTHEMRT ALV Hitbds D

L2L, RoTATRLDThOLEZE3H5, EOW
Hit, FFOPERICT -2 & ZHERRICES BZER

HD1Tbp®d 'V — F 7 7 4 L (SRR616268sub_1.fasta.

Bl bl <b, KEAICH~<5 L, Rockhopper2

WEBFIYRAZ2VTr—AT 7)., QuasR ¥ I
AIABB Y I A~DOTvEV Y . FLTQCHBENTTH A,

~
~
~
~
~

rSYREUT h—LTF BTV

72 ADTRXT YL, B LS hiy ) ARSIk
)~ Fz OfxﬂbﬁﬁxmwflA&w#ﬁmﬁTo
ETHD, COBBEIHST 2EFRT LY 7Y
(assembly) Tk b, BHELIT) TRLILET LY T
7 (assembler) L\ 9, 5/ K (de novo) k) T
PRIV SRS Z EXRSVH, Shit TRIL 51X

[l

2ol = w2 TS5 THADRockhopper2DiaXE=FK R LT-

ML Y DT T RAENS BRETNtyHE KYESE

VY BB, dd

FSYRZYTH b\l/é:[')J:L\%t%h‘?%ghéf—aj&IL;\O-CL\T:

HIATRBESMFTF Y TVPRTREALTWVWAEEEW
(}‘///7'}7}‘—1\) U)jgin.'_"‘m; RNA %8(]7‘—7

Ll 2 Lo Lsbi¥riy 7

tran

M
A
9%
£
s )]
> 7
o—
% /N
i
‘u'ﬂ:
(ﬁf-
k@
A7
R %
%

H
}, —
|

:Lﬁ‘L, RoTATRLEDTORNLI L DD, LEON

COTF—%ICHLTHmD»H W ZIE forward fl
D107 bpD Y — F 7 7 4 )V (SRR616268sub_1.fastq.
gz — QC.l.trimmed.fastq) @9 &, 100-107 HEXEAF T IZFL
BEICHELZVWIDON M ALERTIZZ E->TW
he CE, TEYTINRT 9/ THH i TRV,
A ’) EEEZWAZ L ThI b, stEREFPP L 7D,

L5121 QCERFECTHEBIET L EV) stbH A ),

Hix, ZEHEOPERICIT- -2 E 2 HERIICES .b\%LJ
L EBICHBRDE, KEMNITHRRS L, Rockhopper?’

&
CZIZ-:}\"‘/X7‘)7°]~—Z\7*E/7‘) QuasR "' |
LIBHET ) A~ND v/ 7 FLTQCHETTH 5,
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. B3 OFIEETe | Bsb vl ot o5 zLtoc, | DCDHIEY , FS52 R T h— L FH de novoF

2 ITS5M inity&EQR 2. __Cl&
W2-1:Rockhopper | S e e

FS RO TE— LT T Javad A5 5 LMD1DELTDRockhopper2a &

De novo transcriptome assembly (Rockhopper2 ver. 2.0.3)

— = 4= 77 = L S
Multiple-k: Surget-Groba and Montova-Burcos, Genome Res_. 20 2 b DTEIT —C‘:ﬁ é 2 % ﬁ:n ﬁ-a_ %) el 2 ﬁLE - 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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W2-1:Rockhopper

ROCKHOPE™™

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)
» Normalizing data from different experiments
+ Quantifying transcript abundance
« Testing for differential gene expression
« Characterizing operon structures
« Visualizing results in a genome browser

(y— == -~ A ==
s || = =
=5 e
<ot =5 | -
— wan ~—
. R
: I° s
e ! - &
X e | ‘ - )
- =L | .
> l,_al-‘ 3
'. —
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(DDownload, Bio-Linux8DiZ&(X. @
[Rockhopper for any platform | T&kLY
o ERRICIZA Do O—REHLDTI
T—IN\VART 2 (of-D21Y)

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
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
for Windows

Rockhopper
far Mac

g

S

Error opening
Rocihopper on

Mac?

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
Bockhopper.jar
Bockhopper

Rockhopper scurce code

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
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ROCKHOPE ™™

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)
Normalizing data from different experiments
Quantifying transcript abundance
Testing for differential gene expression
Characterizing operon structures
Visualizing results in a genome browser
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EARMIZIZED)OTOIREET74A
JLIZRFEITEWDY, weeta<w U REFI B
LE=WEEERIa—rhybkDaE—
(Windows D15 4&) I CURLIEHZENE T 5

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:

C:w>java —version
java version

"1.7.a_ 11"

JavadTM» SE Runtime Environment C(huild 1.7.8_11-h21>)
Java HotSpot(TH> 64-Bit Server UM (build 23_6-bB4, mixed model

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
Rockhopper Rockhopper H Rockhopper source code
for Windows for Mac IYrN
& B<(0)
FLWATTHE (W)
FLANDr 2 FITRC(N) From the
To execute t HEE I 7 -1 ILCHFEF(A)... smmand:
version of Roc : \ijar
use the foll RECEY)
commar
java —-Xmxl1Z2(
Bockhoppe|
_ To execute the == Rsl=
Emror opening . - from the
Rockhopper on line version of R ise the
Vaco use the foll |
‘ . commaﬂr ©% Bing TEER
java —Xmxl ET )L (Windows Live Hotmail)  r.bz2
Rockhoppe|
Rockhop TARTOFIESL—4 »
. B4
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ROCKHOPE™™

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)
» Normalizing data from different experiments
+ Quantifying transcript abundance
« Testing for differential gene expression
« Characterizing operon structures
« Visualizing results in a genome browser

(DSystem Requirements, —#LIZFaQCsD EZD

Prerequisite (RIH > TIHELE) EUE=LOGHD,
Rockhopper2ldJavad 045 5 L7ED T, JavahHiver. 1.6
LI EMNESIHE@Mjava —version | THEER(RRASAK)

— —
Y — 1 8--00x 1
l :
€as ———
I L | - ———
- i Ny
H I S
=L " o
{ [~ = .
|
.. . .
y ‘ Hoppe
oS
A S
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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> S3E Runtime Environment ¢(build 1.7.0_11-h21>

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: i‘_—__--

ava

Rockhopper
for Windows

Rockhopper
for Mac

&

Baccay

Error opening
Rocihopper on

Mac?

Rockhopper for any
platform

To execute the GUI
version of Rockhopper,
use the following
comrmand:
java -Xmxl1200m -jar
Rockhopper.jar

To execute the command

line version of Rockhopper,

use the following
command:
java -Xmxlz200m -cp
Bockhopper.jar
Bockhopper

Rockhopper scurce code

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
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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
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iu@bielinux[~/Downloads]

iu@bielinux[iu] pwd

/home/iu

iu@bielinux[iu] java -version

Dljava —version |IRITHER EETALIRIIXE
—TH&lLY), CDPCIZIE, ver. 1.7.0_. 7901 Rk
—I)LENTWBIEAHM D, D) /Downloads|ZF
g, QIsEITHETRADEDIFXENZL->TER
BHh, BEARIZLECTHELW, DEEFESTIE. 5
> O—RF 750 TRockhopperjarh B 2 TLVA

java version "1.7.0 79"

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

FastQC

fastqc v0.11.4.zip

IGV 2.3.67

IGV 2.3.67.zip
iu@bielinux[Downloads]

P

&
-
:
=
5

LA

OpenJDK 64-Bit Server VM (build 24.79-b02, mixed mode)

OpenJDK Runtime Environment (IcedTea 2.5.5) (7u79-2.5.5-Oubuntu0.14.04.2)

[ 2:07 %]
[ 2:074 %]
[ 2:074 %]

kmergenie-1.6982.tar.gz

master.zip

Rockhopper. jar

sratoolkit.2.6.3-ubuntu64.tar.gz

v2.2.0.tar.gz

velvet 1.2.10.tgz
[ 2:074 %]
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. B8 OAIREYEE Bt ool ot o5 L] 5T 2R AT DweetEITLI-EE DA A—T,
. < /B | FTHREBOURLIBHROZENT VA—KL1=LVT
2-3 ‘wgetT Hy T=F | sozizmsds. @138 (14,039,789 bytes)

File Edit View Search Terminal Help 13 ) ) 14:24 %

'152’ 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
_MResolving cs.wellesley.edu (cs.wellesley.edu)... 149.130.136.40

Connecting to cs.wellesley.edu (cs.wellesley.edu)|149.130.136.40|:80... conne
cted.

HTTP request sent, awaiting response... 200 OK

Length: 14039789 (13M) [application/x-java-archive]

Saving to: ‘Rockhopper.jar’

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

é 100%[ >] 14,039,789 1.72MB/s 1in 9.6s

B iu@bielinux[Downloads] 1s [ 2:2354%# ]
Wiy 20Cs  fastqc v0.11.4.zip IGV 2.3.67.zip

%25?% FastQC IGV 2.3.67 Rockhopper. jar
e iu@bielinux[Downloads] 1s -1 Rockhopper.jar [ 2:234 %]
FER - rw-rw-r-- 1 iu iu 14039789 3H 17 2015 Rockhopper.jar

el iu@bielinux[Downloads] | [ 2:245 %]
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— » B3 | OAFBET S | B0 o J Il ot 4 FLTQC @DW2-4, Rockhopper2M GUIIREE 1T, @
UIH&E FRBREBRDRDASA N, LIiEIEZD L7
DITR—=UDAY)—2iaybEE R

'“EHTH%WH’G RSELD T, BATU>TLDTLZELY

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

2-4:GUINRZEZE1T

iu@bielinux[~/Downloads]

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

(DRockhopperD GUIERZEEITLI=LMEE D
OUANZENTHAD T, QFNDEYIZEST
o Fo-CEMHENTOT S LI, £ 1L5IZE
DETHER, QUA—2F—%H T &

[ S148F ®|]

Rockhopper Rockhopper Rockhopper for any
for Windows for Mac platform

O

o

To execute the GUI
version of Rockhopper,
use the following
command:
java -Xmx1200m -jar
Rockhopper.jar

DD DD O M

w
‘
v
\|
i

o
N

To execute the command
line version of Rockhopper,
use the following
command:
java -Xmx1l200m —-cp
Rockhopper.jar
Rockhopper

Error opening
Rockhopper on

Mac?

Tl

Rockhopper source code
-EE‘» |

To extract the source code from the
JAR file, use the following command:
jar xf Rockhopper.jar

|
|..

To extract the source code from the
compressed TAR archive, use the
following command:
tar xjf
Rockhopper-2.0.3.tar.bz2
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. B3 OAIBET e | 250 vl vot 5. TLTQC Rockhopper® GUIFR A2 EI T 5, DGUIZE

— FEEHDIB RN AICEEISESE
W2-4:-GUIRRZE1T 2

Rockhopper
—~

Rockhopper
Options Help \

13 B 4) 2029 %

Replicon name: ]

183 % kb

n

b

pelee DD O N6
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W2-4:GUIRRZZE1T

Rockhopper

RockhopperD GUIkRZ#EEILF-a< U FAAR 2
%, RockhopperDGUIEEE L, DD LS5
RURTAVTRAHELN=6H. ZDF—ZF )L
ETIEFHICAEAT R EI T DI EMNTEALY

1u@bielinux[Downloads] 1ls :-1 Rockhopper.jar [ B:Z4F %]
-rw-rw-r-- 1 iu iu 14039789 38 17 05:39 Rockhopper.jar
iu@bielinux[Downloads] java, -Xmx1200m -jar Rockhopper.jar

\
\
@ © Rockhopper

Options Help

Replicon name: | 123 W i
q

EL
~
=
=
E
B
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Contents

n BAFBEFRFEONGS:EH F4EFETHDEE $FITFastQCLFaQCs)
O F£9 [ZFaQCsEIT. 5LV, FastQCTlllumina adapter® ;H K2
m Javad 09 S5 LDERTE EETT(Rockhopper2)
0 W2: JavaDHEEREA D A—F, GUIRRDZEFT
1 W3: Linux Tips (&, ps, kill, and nohup)
0 W4EW5: O RSA U hRDET(paired-end), VT R/NADERTE . BEIT
O W6:av> ko514 hRMDETT(single—end)
s LinuxRIZETORDF|AHE
0 W7:EENERR T . QuasRINYT—D DAV A—IL(ZT7—/I\V XA )
0O W8:REARIOTUN W ELEAEY /LRI EFEEXNFHRIVG GESFE1EDE2)
O W10:sourceB#L. /\yFE—FTOFIA
O WI2:\yFE—FTOMADERR. ANT7AILDIER/NRIETE
O W13:gziplEHgikRETD F|H
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. B | DAIBETEE | B0 £ L. vt 5. 2L TOC AHaATREIT DIEMNTEALVIREE(W2-

] - H)ZERETH1DDPYAERINVI TS5

W3_1 - baCk rOund Ob Koa37J ], 2DiEE 1. Rockhopperd GUIZF

— ; N— - = (background) TEITSHF 5(obZiFi 9 )&
1u@bielinux[Downloads] ls -1 Rockhopper.jar S SREES -Ag—S <

-rw-rw-r-- 1 iu iu 14039789 3H 17 05:39 Roc C. 37/"%?&1‘]1,1’_9 STILLET, k@

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

Rockhopper

@ © Rockhopper
Options Help

Replicon name: | 1$3 W i
n

qr!

el DD ON
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- EH B INVIT SR T e,
W3-1:backaround job Rokhopo U BB Lot

s 2% | DRI BETEE | B Bo oL, wat o5, 2L TOC MBEENDIATURITEAH T HEIREE

iu@bielinux[~/Downloads] )] ;57’3:4 ’ % ':767_'7:‘77—6_;-

]
| l-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 %]

y@1 iu@bielinux[Downloads] ls -1 Rockhopper.jar

\J

oDDD Om

N
A

G
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FO®&ZIZT&IZEDITHIEIT

. 23 | DRI E TS5 | Bol v b vot 4. L TQC EARMIZIE. OBREDITY

W3-1:backaground [ob

iu@bielinux[~/Downloads] 1y == 4) 21:.01 {%
Jiu@bielinux[Downloads] ls -1 Rockhopper.jar [ 8:244 %]
-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.jaré&

DD O™E

w
5 l ]
¥
1L

&

3

G
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W3-2:background [ob

Rockhopper

. B3 OASEETee | Bt ol wut 5 =L ToC OVA— X —ZU=HER, FEHIC
Rockhopper GUINNEEIL DD, @Qavk
FTHIAHAREIRBEIZH > TWLVB T EMHhhH
B, TEADOHEIEIL. EFZK->TELS

1u@bielinux[Downloads] ls -1 Rockhopper.jar [ 28 & ]
@ -rw-rw-r-- 1 iu iu 14039789 38 17 05:39 Rockhopper.jar
bl 1 U@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar

iu@bielinux[Downloads] | [ 9:044 %]

@ = Rockhopper

Options Help

Replicon name: | 183 %, )
n

b
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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 %

—

PDD OO

iu@bielinux[~/Downloads]

iu@bielinux[Downloads] ls -1 Rockhopper.jar [ 8:245 %]
-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 %]

Ve,

1

W o

Y

)
Bl
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===

. B3 | OAJAEE T | B0 v o b vot 5. TLTQC OpsAY R TETHOITOELRETRT, 7
AtERERBIT HIGZENLZLDTEIEL
TS, jobO AR ENSEEETEHLLY,
WindowsDERIE., [FR I Rr—v— 1%
WTBEHTWAESLEEDFEERZIE KL

@ iu@bielinux[Downloads] ls -1 Rockhopper.jar [ 8:24F&]
-rw-rw-r-- 1 iu iu 14039789 38 17 05:39 Rockhopper.jar
iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jar

L
—
[ S—
w
N
~
15

iu@bielinux[Downloads] ps -f [ 9:124 %]
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] | [ 2:385 ]

w

VBl Je Qi ] 2

v ¥
Iy
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[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] |

iu@bielinux[Downloads] ls -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.jaré&

(MDCMDFI A, IRTE
o @zshDHITHIAAT

A3DY, TNIEQDE—ZFILKREY

ZHLCESTDI—SFTILZDLD

5“&?‘?4:'0):7‘/#“
EA VA AY i

[ 8:245 %]

‘.’ [ 9:126F 8]

CMD
00.00. :zsh
00:00:1p java -Xmx1200m -jal

00:00:00|ps -f
[ 2:389%]1
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] s B3 | DRSBTS | a0 £ oL vot H. TLTOC DA—ZFIILREAHFRLTEE L4
. ~ L —=7 )LD 7O+ RID (PID)I9274
W3-4:psa~V >k

Terminal 1y = 4) 14:40 %%

—

PDD O

iu@bielinux[~/Downloads]

iu@bielinux[Downloads] ls -1 Rockhopper.jar [ 8:245 %]
-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.jaré&

[1] 23276

iu@bielinux[Downloads] ps -f [ 9:124 %]
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] | [ 2:384%]

,f:_‘ ". ‘ ‘: 4
i
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PDD O
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

iu@bielinux[Downloads] ls -1 Rockhopper.jar

DA—ZF LR EHRLTREILT=-42

—34 )LD 7O+ XID (PID)I9274, @

THHRAAZITURDPIDIX23276

s B = 0 1440 L}

—

[ 8:245 %]

-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.jaré&

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] |

[ 9:124 %]
TIME CMD
00:00:00 zsh
00:00:13 java -Xmx1200m -ja
00:00:00 ps -f
[ 2:384 %]
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UID PID

iu 9274

« H3E | HEIBETEE

| SO = F b, w5 L TQC

iu@bielinux[Downloads] ls -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.jaré&

iu@bielinux[Downloads] ps -f

PPID C STIME TTY
9254 0 06:53 pts/4

iu 23276

iu 30731

19274 0 14:09 pts/4
9274 © 14:38 pts/4

iu@bielinux[Downloads] |

[ 8:245 %]

[ 9:124 %]
TIME CMD
00:00:00 zsh
00:00:13 java -Xmx1200m -j
00:00:00 ps -f
[ 2:384 %]

DA—IFILREEHL THREIL =4
—=+4)LO 7O+ XID (PID)IE9274, @
THHIAATEIATURFDOPIDIE23276,
ZDBEMRMIODECAIZHEY
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O . 23 | DRI E TS5 | Bol v b vot 4. L TQC DF—ZFILREZZEHLTREEIL=42
_ NS —34)LOF O+ RID (PID)I£9274, @
W3'4 - U S:| 7/ I‘ THBHRAATZEATRFDOPIDIX23276,

CDFHRIEIODECAIZHE, £4K1E
MNh5@DPPIDAPIDDOEH IO+ RIDT
iu@bielinux[Downloads] ls -1 Rockhopper.jar BHAD_ERDHMIND, 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.jaré&

iu@bielinux[DowE@¥E] ps -f [ 9:125 4]
UID "PID PPID C STIME TTY TIME CMD

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

iu 123276) (9274 © 14:09 pts/4  00:00:13 java -Xmx1200m -]
iu 30731 9274 © 14:38 pts/4  00:00:00 ps -f
iu@bielinux[Downloads] | [ 2:384%]

w

ol D B O ;S

v ¥
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Mlps —-f1OZFOEXID (PID)(£30731,
ZDHTOEXID (PPID)AY92747 D (&
T4, EBHE, ZOPID274D B —F
L ETCEFTLEaTUREND

« F#  OFFEBEY=EE | Z50 oL, el T L TOC

iu@bielinux[Downloads] ls -1 Rockhopper.jar [ 8:244 %]
-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.jaré&

[1] 23276

iu@bielinux[Downloads] ps -f [ 9:124 %]
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 -ZAmx1200m -ja
iu 130731 19274] 0 14:38 pts/4 00:00:00 ps -f
iu@bielinux[Downloads] | 2:384 4]
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Dr5—Elps fIZET. CDTO+E
ZID (PID)I& 1596, D K5I $fE L
OORZEHAEHDLED T, EARAIZPID
EPPIDD AR HLMA>TULINIE KLY

« F#  OFFEBEY=EE | Z50 oL, el T L TOC

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

[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 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 19274, 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] | [ 4:5854& ]
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W3-6: 7Ot RDIKT PR S

Rockhopper 13 = 4) 17:55 {%

PODD OB

’

« F#  OFFEBEY=EE | Z50 oL, el T L TOC

DGUIN—RTROBBE (L. xR

TIERESELT!

iu@bielinux[Downloads] java -Xmx1200m -jar Rockhopper.jaré&
[1] 23276

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

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

.’.LU & = Rockhopper

}U Options Help

iug

UIL

iu Replicon name: | £3 %, oty
iu o

iu

1ug

]
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+ HiE | BFEIABEEF T | 250 DL, ol FL

W3-6:killa<>F

Terminal

iu@bielinux[~/Downloads]

[1] 23276

iu@bielinux[Downloads] ps -f

UID PID PPID '€ 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
1u@bielinux[Downloads] ps -f

UID PID PPID C STIME TTY
iu 1596 9274 0 16:58 pts/4
iu 9274 9254 0 06:53 pts/4
iu 23276 9274 0 14:09 pts/4

iu@bielinux[Downloads] kill 23276

@OTkill ZOEXID) TR T IBBHENTED, =6
EAEZEHELTWAERAFBELITOELRAMEITS
NTWBIEEIZ, COXIIGTUNEBEITO TR TIES,
ZBEDA—3FILETRATWAPIDEE Z TKillLELES

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

TIME
00:00:00
00:00:13
00:00:00

TIME
00:00:00
00:00:00
00:00:50

[ 9:124 %]
CMD
zsh
java -Xmx1200m -ja
ps -f
[ 2:3854 %]
CMD
ps -f
zsh
java -Xmx1200m -ja
[ 4:584 %]
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. 23 OFIBET=E | S50 T Db vul 4. FLTOC Dlkill Z7O+XIDJTYR—2F—

. A\ %*ﬂabf:,ﬁ 3{’%0
3-6:killla~> |‘ GUIhffﬁ%{Tﬁ)’CL\ésicgs;ng%w

Terminal 1y = €) 18:08 {'%
@ iu@bielinux[~/Downloads] -
; UID PID PPID C STIME TTY TIME CMD
== i u 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
?‘) iu@bielinux[Downloads] ps -f [ 2:3854%%]
= 8 UID PID PPID C STIME TTY TIME CMD
S— 1 U 1596 9274 0 16:58 pts/4 00:00:00 ps -f
‘ iu 9274 9254 0O 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 [ 4:5851# ]
=) iu@bielinux[Downloads] [ 6:0854% ]
= (1] + exit 143 java -Xmx1200m -jar Rockhopper.jar
iu@bielinux[Downloads] [ 6:084% ]
-
o :::' Samplz Data
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B8 DA RETaE | B0 bo b vub 5. ZLT0C @lps - CHEER, FEDMZ

3-6: k|||:| _\7“/ P PID23276IFF A LFLY

Terminal 1y = @) 18:17 {%
@ iu@bielinux[~/Downloads] -
\ iu@bielinux[Downloads] ps -f [ 2:38%#]
== UID PID PPID C STIME TTY TIME CMD
E 1iu 1596 9274 0 16:58 pts/4 00:00:00 ps -f
] iU 9274 9254 0 06:53 pts/4 00:00:00 zsh
"l iu 23276 9274 0 14:09 pts/4 00:00:50 java -Xmx1200m -ja
iu@bielinux[Downloads] kill 23276 [ 4:5854 %]
s==y 1 iu@bielinux[Downloads] [ 6:0841]
'\ [1] + exit 143 java -Xmx1200m -jar Rockhopper.jar
iu@bielinux[Downloads] ps -f [ 6:084%%]
UID PID PPID C STIME TTY TIME CMD
~Miu 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] | [ 6:1654& ]
I ==————————
. |
qu
Samplz Data
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W3-7:nohupa~<>k

Terminal

iu@bielinux[~/Downloads]
iu@bielinux[Downloads] ps -f
UID PID PPID C STIME TTY
iu 1596 9274 0 16:58 pts/4 00:00:(
iu 9274 9254 0 06:53 pts/4 00:00:

| TIOMRLEIREERGISE A ENTESD

NI SO RDITRECX, @EaYUR
DExRBIREDITBHIZITTHEL, QavwrrFD
¥ [ZnohupZD1T5, —fiREIZNGSEEHT
DFIAEIL., SSHIER TREGHERIZT Y
AL, FCCREBODHEEZETT S, O
DEE &FEEIFEEQT TORFIZEHE IR
TIN 7LTLESH. nohupZEDIF22ET. A4

iu 23276 9274 0 14:09 pts/4 00:00:50 java -Xmx1200m -ja
iu@bielinux[Downloads] kill 23276 [ 4:584 %]
iu@bielinux[Downloads] [ 6:0854%]
[1] + exit 143 java -Xmx1200m -jar Rockhopper.jar
iu@bielinux[Downloads] ps -f [ 6:0854%#]
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 fJava -Xmx1200m -jar Rockhopper.jaré&
e —

Sample Data
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. 27 | DA BETS5 | Bo0 to b vot 5. £LTQC DTN I—2F—%1EELI-BERDIKEE, 2
] N S | —EFIILETIE, —RaATFTEAHAT
W3-7:NOhupaA NP | wrisicmssn. st rmmsrss

Rockhopger 1L THESI—ENI—0F—%FHT & b
@ A&INVIT 5K 3T EL TRockhopper
Rt iu 23276 9274 0 14:09 pts/4 00:00 GUINEEIL TLNAZEMNFEERTES,
iu@bielinux[Downloads] kill 23276 FTO0T B ]
E iu@bielinux[Downloads] [ 6:085%%]
[1] + exit 143 java -Xmx1200m -jar Rockhopper.jar
ﬁ 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
F iu 21567 9274 0 18:16 pts/4 00:00:00 ps -f
iu@bielinux[Downloads] nohup java -Xmx1200m -jar Rockhopper.jar&

[1] 8785
iu@bielinux[Downloads] nohup: ignoring input and appending output
to ‘nohup.out’

o

| @ % Rockhopper
Options Help

Replicon name: | | $3 % i
o

v
i
L
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Terminal

iu@bielinux[~/Downloads]
Jiu@bielinux[Downloads] kill 23276

iu@bielinux[Downloads] 10841 ]
[1] + exit 143 java -Xmx1200m -jar Rockhopper.jar
iu@bielinux[Downloads] ps -f [ 6:0854%%]
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.jar&
[1] 8785

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

iu@bielinux[Downloads] | [ 7:345 %]

‘Options Help

Replicon name: | | $3 % i
Ly

(€))
Y

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

_ < L S RBLERAY LA BT R
W3-7 :nohupa~<>k P e N
| %= COBHAEECESHCLES
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[ . B OAILEET S | 250 b F b vt 5. FLTQC Dlps —f1 THEER,, FEHIZPID8785
_ R WEET B EN DS
W3-7:nohupa~<>2k
Termina! File Edit View Search Terminal Help 13 == 4) 09:13 {%
}al 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
E iu@bielinux[Downloads] nohup java -Xmx1200m -jar Rockhopper.jar&
[1] 8785

ﬁ iu@bielinux[Downloads] nohup: ignoring input and appending output
=8 to ‘nohup.out’

i 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 9HO05 pts/4 00:00:00 zsh
12373 9274 0 09:12 pts/4 00:00:00 ps -f

S—iu
iu@bielinux[Downloads] |

[ 9:125 /i

b Replicon name: | | £3 W fif
o 20N q}n

b

’!—‘ 52
——
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Contents

n BAFBEFRFEONGS:EH F4EFETHDEE $FITFastQCLFaQCs)

0O E£9 1EFaQCsEFT. BBV, FastQC Tlllumina adapter® jH ffE SR
m Javad 09 S5 LDERTE EETT(Rockhopper2)

0 W2: JavaDHEEREA D A—F, GUIRRDZEFT

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

O WAEWS: AR SA UMD EIT(paired—end), VT R/ NADERTE . BETT

O W6:av> ko514 hRMDETT(single—end)
s LinuxRIZETORDF|AHE

0 W7:EENERR T . QuasRINYT—D DAV A—IL(ZT7—/I\V XA )
W8:REARITUN WO SLEAR 7/ LERHIEIG EEARIRERENG GESHE 1B DR 2)
W10:sourcefi#. /\yFE—FTOF| A
WI12: 1\ FE—FTORADERM . ANWT7AIL DR /NRIETE
W13:gzipl L #gikRETD F| H

O
O
O
O
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v

»r

¢

PODD IEEC

L4

g
N{I

L.

+ HFE  HFFEBEFsE | E50r vl wull A FLTOC

File Edit View Search Terminal

iu@bielinux[Downloads] java -Xmx1200m

4-1: A RTAR

(DRockhopperMaAIR U RFSA U RZEETL
EWMEEDOYANENTHAND T, DT
DEYIZET, QUARA—F—%HT &

13 = ) 11:16 {F
-cp Rockhopper.jar Rockhoppe

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

Rockhopper
for Windows

Rockhopper
for Mac

4

<

Error opening
Rockhopper on
Mac?

Rockhopper for any
platform

To execute the GUI
version of Rockhopper,
use the following
command:
java -Xmx1200m -jar
Rockhopper.jar

To execute the command

line version of Rockhopper,

use the following
command:
java -Xmx1l200m —-cp
Rockhopper.jar
Rockhopper

Rockhopper source code
'E-E(” |

To extract the source code from the
JAR file, use the following command:
jar xf Rockhopper.jar

1.’.

To extract the source code from the
compressed TAR archive, use the
following command:
tar xjf
Rockhopper-2.0.3.tar.bz2
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. 23 | DA BEESE | Sl oIl vt 5. TLTOC T_aTF7ILD—RITEND, T TR

] ~ LN = ~ TRY &I, EDIFS[Zde novo
W4-1:aAX 54 hR 7RI DATIRE B DS
= File Edit View Search Terminal Help @f@h&ﬁ(bh\éo ®7::‘-7)l’

catol, pairedendl fostaiaerobie. replicatel pairedendz fb St g SHINEINEE
T, EOIR K EBES

_replicate2 pairedendl.fastq%aerobic replicate2 pairs

naerobic _replicatel pairedendl.fastq%anaerobic replicatel palreden

Md2.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
q%aerobic replicate2 pairedend2.fastq anaerobic replicatel pairede
ndl.fastq%anaerobic replicatel pairedend2.fastq,anaerobic replicat
me2 pairedendl. fastqﬁanaeroblc_repllcatez_palredendz fastq

§iu@bielinux[Downloads] java -Xmx1200m -cp Rockhopper.jar Rockhoppe
r | moref
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. B3| OAILEE e | Eoly 2 b, vob 5. TLTOC moread < > FIE. [Return®— | Tl

N — /_/\’jjs [s F— ITIEES
W4-1.aVY 2 S AR SRR e B, L DEE

£,

File Edit View Search Terminal Help 13 = 4) 11:34 %

@ ¥okkockkkokkkkkokkkokokkkkokkkkokkkkkkkkkkkkkkkkkkkkkkkkkk

kkkkkkkkkk Rockhopper Version 2.03 kkkkkkkkkk
KkkkkKRRKEKRKEKRKRKKKKKRRRkKRkRkRKRKkRkRkkkkkKkkkkkkkkkkkkkkkkk

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
lo,ol)
REFERENCE BASED ASSEMBLY VS. DE NONO ASSEMBLY:
IF THE -g OPTION IS USED THEN ROCKHOPPER ALIGNS READS TO ONE OR MO
RE REFERENCE GENOMES,
OTHERWISE, ROCKHOPPER PERFORMS DE NOVO TRANSCRIPT ASSEMBLY.

==More-:-
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B8 DARETEE | 20 b vt 4. 2Ltocl | cOEEHT=-YH de novoZ T THESIAT

W4 1-7_|—7°: . 23> OHB ., OkOIEIE. Trinity&FL< 2555
. - ~/d/ TIHIED LS, Q7 TVEDIAVTA

File Edit View Search Terminal Help 7“@%1&@35”&[&2*k =

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 is 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

==More-:-
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

WA4-2:E{T7a< Rl

File Edit View Search Terminal Help

java Rockhopper <options> -g genome DIRI1,genome
catel pairedendl.fastg%aerobic replicatel paire

_replicate2 pairedendl.fastq% %aerobic _replicate2]
naerob1c_rep11cate1_pa1redendl fastq%anaerobic
d2.fastq,anaerobic replicate2 pairedendl.fastq
2 pairedend2.fastq

ATaVIEEITEETHIVEFEIES
FFERBIRL., EVH AT EITHIEBERER,

NF)F—0F—ZFEITLTY=a7IL
DERFEDIFSETRLTINS, FTEES

H=YZELo2<YBkEH T, Dpaired-endD?2
DDI7AIIET%TEFET S, QREE
BT —AHBNIET ITORIFTLIFIEEK

W WNEBIENITEEFE T D, AR—AN

ADTWVENWZELRIEICEEDHTHS

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.fastg%aero

ndl.fastq%anaerobic replicatel

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

&
)
5
=
=
:
B

bic replicatel pairedend2.fastq,aerobic replicate2 pairedendl.fast
g%aerobic replicate2 pairedegqii§§§tq anaerobic replicatel pairede

iredend2.fastq,anaerobic replicat
e2 pairedendl.fastg%anaerobic replicate2 pairedend2.fastq

[ 2:47 % ]
[ 2:475 %]
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+ HiE Eﬁ?LERE?’%ﬁI%i@TE?ﬁJb ot A FLTQC

java Rockhopper <options> aerobic replicatel.f
@ te2.fastq anaerobic replicatel.fastq,anaerobic

E EXAMPLE EXECUTION: DE NOVO ASSEMBLY WITH PAIRE

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

o lbic replicatel pairedend2.fastq,aerobic replicate2 pairedendl.fast

q%aerobic replicate2 pairedend2.fastq anaerobic replicatel pairede

i ndl.fastq%anaerobic replicatel pairedend2.fastq,anaerobic replicat
e2 pairedendl. fastqﬁanaeroblc_repllcatez_palredendZ fastq

E iu@bielinux[Downloads]
iu@bielinux[Downloads] 1s

| Jalboost 1 61 0.tar.bz2
&5 MBridger r2014-12-01.tar.gz

- a0Cs
— i FastQC
: .
fastqc v0.11.4.zip
IGV 2.3.67

W IGV 2.3.67.zip
kmergenie-1.6982.tar.gz
iu@bielinux[Downloads] |

MfAI& 7= LIZIs o @nohup.outZ 74 LI,
nohupdVY U RZZETI HEEEFRIICEMS
N 3. @Rockhopper Results T LIk (.
RockhopperE{THFICEEEMIND, Th
LD RELIZETLIzIsav U FDHERE
. hohup*PRockhopperM ¥ =217 JLZ R Lt
RBHE FYEBENEEFOTLKEDTY

[ 2:47 %]
[ 2:475 %]
master.zip
nohup. out‘
Rockhoppery\jar
Rockhopper Results
sratoolkit.2.6.3-ub¥tu64.tar.gz
v2.2.0.tar.gz
velvet 1.2.10.tgz
[ 2:485 %]
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W4-4: D53 RAINADEETE

File Edit View Search Terminal Help

EXAMPLE EXECUTION: DE NOVO ASSEMBLY WITH PAIRED-

iu@bielinux[Downloads]
iu@bielinux[Downloads] 1ls
boost 1 61 O.tar.bz2
Brldger r2014-12-01.tar.gz
FaQCs

FastQC

fastqc v0.11.4.zip

IGV 2.3.67

IGV 2.3.67.zip

AW kmergenie-1.6982.tar.qgz
iu@bielinux[Downloads] java Rockhopper

master.zip
nohup.out
Rockhopper.jar
Rockhopper Resu
sratoolkit.2.6.
v2.2.0.tar.gz
velvet 1.2.10.tgz

+c
L

-'L
3

iu@bielinux[Downloads] |

(DEXAMPLE EXECUTION® &2 A Bk
HE,ETIEFTHROEOGaATURZELT
| ~ezivthz, L. @ThE=EIC
FIoTATHLIT—h S, BRHIFITA
INADERENTETULVELDS

TV

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

ubuntu64.tar.gz

Error: Could not find or load main class Rockhopper

LI ==

[ 2:47 %]
[ 2:47 %]

[ 2:485 %]
[ 2:485 %]

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

72




=

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

RELILVarF 741

Wy b= N 1 — CLASSPATH=
W4-4 : 77X/ \Xd) axX AE NDHEFT/ R, BERDIRET

java Rockhopper <options> aerobic replicatel pairedend

File Edit View Search Terminal Help 13 | [&. Rockhopperjar®#xt/ s A (&
FTHDESIZEL, QFRFERIC
bic replicatel pairedend2.fastq,aerobic replicate2 pai 2 —Eljava Rockhopper |£4TD

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

iu@bielinux[Downloads] [ 2:474 %]
iu@bielinux[Downloads] 1s [ 2:474 %]
boost 1 61 O.tar.bz2 master.zip

Bridger r2014-12-01.tar.gz nohup.out

FaQCs Rockhopper. jar

FastQC Rockhopper Results

fastqc v0.11.4.zip sratoolkit.2.6.3-ubuntu64.tar.gz

IGV 2.3.67 v2.2.0.tar.gz

IGV 2.3.67.zip velvet 1.2.10.tgz
kmergenie-1.6982.tar.qgz

iu@bielinux[Downloads] java Rockhopper [ 2:4854 %]
Error: Could not find or load main class Rockhopper
iu@bielinux[Downloads] export CLASSPATH=/home/iu/Downloads/Rockhop

DD DD OIS

m
3]

per.jar
iu@bielinux[Downloads] java Rockhopper]} [ 2:505%]

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

)3—2F— ’&WLT—%&ODHQMO

U TIEEL, EELLY

ZaT7ILBARIRINDS

WA4-4: S RINZADERTE I 0w

File Edit View Search Terminal Help 1y = €) 14:52 %%

java Rockhopper <options> -g genome DIR1,genome DIR2 aerobic repli
catel pairedendl.fastg%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.fastg%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
gq%aerobic replicate2 pairedend2.fastq anaerobic replicatel pairede

ndl.fastq%anaerobic replicatel pairedend2.fastq,anaerobic replicat
e2 pairedendl.fastg%anaerobic replicate2 pairedend2.fastq
iu@bielinux[Downloads] [ 2:524 %]
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Contents

n HARIBEZRFEDONGS:EFH FEIRETODES ($FITFastQCEFaQCs)
0O E£9 1EFaQCsEFT. BBV, FastQC Tlllumina adapter® jH ffE SR
m Javad 09 S5 LDERTE EETT(Rockhopper2)
0 W2: JavaDHEEREA D A—F, GUIRRDZEFT
0 W3: Linux Tips (&, ps, kill, and nohup)
0 W4EW5: O RS hRDET(paired-end), 7T R/NADRTE . BET
O W6:av> ko514 hRMDETT(single—end)
s LinuxRIZETORDF|AHE
0 W7:EENERR T . QuasRINYT—D DAV A—IL(ZT7—/I\V XA )
0O W8:REARIOTUN W ELEAEY /LRI EFEEXNFHRIVG GESFE1EDE2)
O W10:sourceB#L. /\yFE—FTOFIA
O WI2:\yFE—FTOMADERR. ANT7AILDIER/NRIETE
O W13:gziplEHgikRETD F|H
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[ . B8 OAIRETeR | S0t ol ol o5 FLTOC DFaQCsEITHR I7AMILE
_ = /= sUTALIRMIIZEELT,

W5'1 . ROCkhO 0]0 er% 1_.|- @ de novo7 22 JV)EELT,

& @ 9 File Edit View Search Terminal Help @OutofMemoryError&L\’BEE

b iu@bielinux[Downloads] cd ~/Documents/srp017156/result2 R = AEI A
>&,< iugbielinux[result2] ls -lh *.fastq BEFER CNIEAEYDE

-rw-rw-r-- 1 iu iu 299M 128 19 12:16 QC.1.trimmed.fastq VgL CEISERT HTT—

-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:

@
=
i QC.1.trimmed. fastq
QC.2.trimmed. fastq
é 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)

i at Dictionary.assembleTranscripts(Dictionary.java:171)

= at Assembler.<init>(Assembler.java:219)
= at Rockhopper.<init>(Rockhopper.java:91)

é at Rockhopper.main(Rockhopper.java:908)
P i ugbielinux[result2] [ 9:594 4]
7
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W5-1: RockhopperZ 1T

File Edit View Search Terminal Help

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

MDIsT B & . —-Rockhopper ResultsT
SLORIETETNS, QFDHEE
kO TULVS,, summary txtD 774 LY
ARXEL0EHZ ., AV TAT I7AILELTE
TWEWIEN DD, @T7AIL YA
AMOEVSTEEHREMGENELSTE

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)

Qo il R E

iu@bielinux[result2] 1s [ 9:594 1]
fastqCount.txt QC gc 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 1 ]
’%3 total 4
4 drwxrwxr-x 2 iu iu 4096 128 20 21:58 genomeBrowserFiles
:kﬁ‘ -rw-rw-r-- 1 iu 1iu 0 128 20 21:58 summary.txt
>%I iu@bielinux[result2] more Rockhopper Results/summary.txt [10:025 % ]
el iu@bielinux[result2] [10:024 % ]

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

at Dictionary.assembleTranscripts(Dictionary.java:171)
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. 23 OFIBET=E | S50 T Db vul 4. FLTOC DI ARKAEYE2GBETHE

5-2 -Rockhor erﬁgﬂé{ﬁ. BLTYRS A, BHTEE

File Edit View Search Terminal Help 13 mw €) 22:07 %

| QC.1.trimmed. fastq

@ QC.2.trimmed. fastq

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

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

3 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)

e iu@bielinux[result2] 1s [ 9:594 %]

é fastqCount. txt QC gc report.pdf Rockhopper Results
QC.1.trimmed.fastq QC.stats.txt

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

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

4 -rw-rw-r-- 1 iu 1iu 0 128 20 21 58 summary txt

. iu@bielinux[result2] more Rockhopper Results/summary.txt [10:0254 % ]

»’Tl iu@bielinux[result2] java -Xmx2000m Rockhopper QC.1.trimmed.fastq%QC.2.trimme
el d . fastql]
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W5-2 : RockhopperB =17

File Edit View Search Terminal Help

at Rockhopper.main(Rockhopper.java:908)

iu@bielinux[result2] 1s

DOI-Xmx2000m AT a5
AT, FRBDFEPZFBEHH DRI
OutOfMemoryError&E/E>TLN=D T
QDI AYE—UNHEIDE
Ronf=Z(+c&3nLWLEDTT

QC.1.trimmed.fastq QC.stats.txt
QC.2.trimmed.fastq QC.unpaired.trimmed.fastq
iu@bielinux[result2] 1s -1 Rockhopper Results
total 4

-rw-rw-r-- 1 iu iu 0 128 20 21:58 summary.txt
iu@bielinux[result2] more Rockhopper Results/summary.

d.fastq

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

@@wmﬂmmf

\d

fastgCount.txt QC qc report.pdf Rockhopper Results

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

iu@bielinux[result2] java -Xmx2000m Rockhopper QC.1.trimmed.fastq%QC.2.trimme

A S
'3

w
® b
\
. N
(‘A

Allgnlng reads to assembled transcripts using files:!
QC.1l.trimmed. fastq
QC.2.trimmed. fastq

LV LY

¢

L v 1T BX ]

[10:0254 ]

txt [10:024 % ]
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W5-2 :RockhopperBB =17

2 File Edit View Search Terminal Help

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

Perfectly aligned reads: 35 r 0%

)
ﬁ Total reads in files: 976468
i Total number of assembled transcripts: 0
Average transcript length: 0
. Median transcript length: 0
% Total number of assembled bases: 0
Summary of results written to file:
i mmary.txt
[=WDetails of assembled transcripts written to file:
"z anscripts.txt

. ‘é FINSIHED.

iu@bielinux[result2] |

%V
g .
N\

DEZE de novo7 £ TYDETL

AR ARNFBIRREIZESTLY
5., 1BL. Q72T ILENT-ERE
¥ (transcripts) X1 DH LN EDYDH
M5B, QB FLLINIENG, 7Y
JILEntza> 747 (EcBY)) hi
DEHELDI(Z, 35 ) —FhTyTEShn
f=EWLSDIEFRERIZE ALY

Rockhopper Results/su

Rockhopper Results/tr

[10:104F % ]
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TS E$$Lﬁgﬁiém£|%5@Eyj'Jb .4 zLtoc | Q) Rockhopper ResultsTsL IR )DH &I,

W5-3: ETRERME 1 s

iu@blellnux[~/Documents/srp017156/result2]

NTWAESIZ, ERMIZE@EmICRITINTLY

Median transcript length: 7 T IIVEROENFEBRNEEFN TS

Total number of assembled bases:

_@mmary.txt

Summary of results written to file: Rockhopper Results/su

anscripts.txt

Details of assembled transcripts written to file: Rockhopper Results/tr

FINSIHED.

iu@bielinux[result2] 1s [10:104 % ]
fastqCount. txt QC gc 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 [10:174 % ]
total 16

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

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

-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] | [10:1754 % ]
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O . B8 | DA BETeR | Bor oIl vot 5. 2L TQC Q7T IS -EEMER S E IR
a9+ t ipts txt 77 A JLICHE SN D, 1=12
W5'3 . %1T%I:I %*E%EE Lt?nzio”iﬁséﬁwo%,:‘/-‘m’j‘h*‘t;um

File Edit View Search Terminal Help —G\ @moref??{)bwqﬂﬁéﬁﬁtéﬁ

Total number of assembled bases: T+ Sequence Length Expression 1]&
gSummary of results written to file: LIS _ﬁL_’h\@L\:‘kb\bb\é
Results/summary.txt
Details of assembled transcripts written to file: Rockhopper:
_Results/transcripts. txt

FINSIHED.

iu@bielinux[result2] 1s [11:025 i ]
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 [11:554 & ]
total 16
drwxrwxr-x 2 iu iu 4096 98 8 11:01 genomeBrowserFiles
drwxrwxr-x 2 iu iu 4096 98 8 11:02 intermediary

=Y -w-rw-r-- 1 iu iu 6068 98 8 11:02 summary.txt
% -rw-rw-r-- 1 iu iu 29 98 8 11:02 transcripts.txt
A2 iu@bielinux[result2] more Rockhopper Results/transcripts.txt
y=pySequence Length Expression 1

el iu@bielinux[result2] | [11:585 &( ]

—

o)
G
“
&=
=
.
B

w
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n BAFBEFRFEONGS:EH F4EFETHDEE $FITFastQCLFaQCs)
O £9 1EXFaQCsEIT. LY, FastQCTlllumina adapter® ;H R iEEE
m Javad 09 S5 LDERTE EETT(Rockhopper2)
0 W2: JavaDHEEREA D A—F, GUIRRDZEFT
0 W3: Linux Tips (&, ps, kill, and nohup)
O W4EW5: AT RSA U hRDEIT(paired—end), VT R/NADEKTE . BET
0 W6:a K54 hRDET(single—end)
m LinuxXIRIEETORDF|AE
O W7: 3 ER T, QuasRINYT—D DAV AR—JL(ZT7—/N\VXF )
0O W8:REARIOTUN W ELEAEY /LRI EFEEXNFHRIVG GESFE1EDE2)
O W10:sourceB#L. /\yFE—FTOFIA
O WI2:\yFE—FTOMADERR. ANT7AILDIER/NRIETE
O W13:gziplEHgikRETD F|H
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W6-1:single-end TE1T
mmary.txt

Details of assembled transcripts written to file:
anscripts.txt

FINSIHED.

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

(Dsingle—end& L TforwardfBl D A D 77
4 JL(QC.1 trimmed.fastq)Z A 1ELTE
1T o NohupZ DT T/IN\YI I SR TE
TLI-D T, &R EBIIF—=FI/LE@
LIZIERTREINGL, BiEH HDINS
NAIL. FTHETRT KIITnohup.out
ELVSTF7AILICEMTEZTAEND, 1)
B—F—13EZHET &L, 30T E
TQETE# T (done)t1: 5

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

= v T % J

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

-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 [10:4554 %% ]
Sequence Length Expression 1

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

[2] 25122

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

o)
S
=
™
Es

»

L)

[2] + done nohup java -Xmx2000m Rockhopper QC.1l.trimmed.fastq
iu@bielinux[result2] | [10:494 % ]
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- BE | AFIEEYSE | B0t F Il ot d . FLTOC (2)Rockhopper Results 1 Mtranscripts.txt

ol <=1 4| Y145 bytes&ZoTWVDoEMD, AL
WG6-1:single-end TE 1T creoousanssnissirmns
=) File Edit View Search Terminal Help %)o @summary.txt’&less'(*ﬁﬂls&)%)

rg1 iu@bielinux[result2] 1s -1 Rockhopper Results [1UT43F 8 ]
Jtotal 16

drwxrwxr-x 2 iu iu 4096 128 20 22:42 genomeBrowserFiles
E drwxrwxr-x 2 iu iu 4096 128 20 22:43 intermediary
M -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 [10:4554 % ]
B Sequence Length Expression 1
‘ iu@bielinux[result2] nohup java -Xmx2000m Rockhopper QC.1l.trimmed. fastq&
[2] 25122
A

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

M [2] + done nohup java -Xmx2000m Rockhopper QC.1.trimmed.fastq
§&»iuabielinux[result2] 1s -1 Rockhopper Results [10:494 % ]
[= W total 16

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

é drwxrwxr-x 2 iu iu 4096 128 20 22:49 intermediary
T jy - w-rw-r-- 1 iu iu 582 128 20 22:49 summary.txt
5"\ -rw-rw-r-- 1 iu iu 145 128 20 22:49 transcripts.txt

@) iugbielinux[result2] less Rockhopper Results/summary.txt] [10:545 % ]
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W6-2 :single-end TEA1T

File Edit View Search Terminal Help

Assembling transcripts from reads in file:

Total reads in file: 976519
Perfectly aligned reads: 119

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

Total number of assembled bases:

Summary of results written to file:
mmary.txt

anscripts.txt
FINSIHED.

Rockhopper Results/summary.txt (END)

summary.txtDlessE{TIER, D7tz
VINWAERELTEREYIA 1 DEITHE
bnl-LEERT L, LML, TORSIE
107 bpo AFHE107 bp/E D T, ENHV
D2D)—FEHALI=DERLCLwHELY
MEEE, QqTHRITS, quitdDqTE

Aligning reads to assembled transcripts using file:

0%

1
107

107
107

Details of assembled transcripts written to file:

QC.1.trimmed. fastq

Rockhopper Results/su

Rockhopper Results/tr
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.« B3 QAT | S0y b Db vut Y. TLTOC O RADFBIREE]

R

W6-2 :single-end T=E1T

ftotal 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 [10:4554 %% ]

Sequence Length

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

[2] 25122

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

=

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

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

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

iu@bielinux[result2] |

File Edit View Search Terminal Help 1y )y €) 22:58 1'%

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 % ]

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

128 20 22:49 summary.txt

128 20 22:49 transcripts.txt

[10:584 % ]
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. B8 OAIRETeR | 20t ot o5 zLtoc | ce kR COYEZET. Rockhopperld 7 TSR

TJ7MILE LEZFTREFELTWSIEADMNS, O

6'3 th\:rename D& (21T 5reversefl] Dsingle—endD 7> T1)

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

mary 1.txt

/transcripts 1.txt
iu@bielinux[result2] 1s
total 16

R 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
1u@b1e11nux[resu1t2] il

File Edit View Search Terminal Help

java -Xmx2000m Rockhopper QC.1.trimmed.fastq
-1 Rockhopper Results [10:495 %% ]

128 20 22:42
128 20 22:49
128 20 22:49
128 20 22:49

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

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

-1 Rockhopper Results [11:054 % ]

12H 20 22:42
128 20 22:49
128 20 22:49
128 20 22:49

TREMNEATLEDOHELSIZ. forwardll D ZE
TREI7AMILDOEFEIZTEERLTHL

genomeBrowserFiles
Lﬂt?fﬂe“Ldly

summary.txt
transcripts.txt

genomeBrowserFiles
intermediary

summary 1.txt
transcripts 1.txt

[11:054F % ]
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W6-4 : reverseffl|z3£1T

File Edit View Search Terminal Help

yk' iu@bielinux[result2] java -Xmx2000m Rockhopper QC.2.trimmed.fastq

Assembling transcripts from reads in file: QC.2.trim
E Aligning reads to assembled transcripts using file: QC.2.trim
“’— Total reads in file: 977151

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

Emyanscripts. txt
? N FINSTHED.

e iu@bielinux[result2] |

MDreversefll 771 L
(QC.2.trimmed.fastq)
Z# AN &L Tsingle-
endD 7 T%EE
1T o nohup&&%&F DI
nel CELDT, BHHE
1B (summary.txt&[E
me CHD)MIA—ZF )L
BEELEICHASNS

r Results/su

r Results/tr

[11:104 % ]
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W6-4 : reverseff]| =17

File Edit View Search Terminal Help

Assembling transcripts from reads in file:
MAligning reads to assembled transcripts using fi

Total reads in file: 977151
Perfectly aligned reads: 706568

. Total number of assembled transcripts:
Average transcript length:
Median transcript length:

Total number of assembled bases:

Summary of results written to file:
mmary.txt

anscrlpts txt

Details of assembled transcripts written to file:

Q7 YT IILEN =, B YL 4231E!
Qe E $01%184,929, DA N —K%K
977,151{E D55 . 72% (706,568{&) A<
VTSN TWSIEL LMD

Jiu@bielinux[result2] java -Xmx2000m Rockhopper QC.z.trimmeu.Tastq

QC.2.trimmed. fastq

72% .

423
437

228
184929

Rockhopper Results/su

Lle: QC.2.trimmed. fastq

Rockhopper Results/tr

[11:104 % ]
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« H3E | HEIBETEE

| SO = F b, w5 L TQC

W6-4 : mvCrename

total 208

drwxrwxr-x 2 iu
drwxrwxr-x 2 1iu
-rw-rw-r-- 1 1iu
-rw-rw-r-- 1 iu
-rw-rw-r-- 1 1iu
-rw-rw-r-- 1 1iu

mary 2.txt

total 208

drwxrwxr-x 2 iu
drwxrwxr-x 2 iu
-rw-rw-r-- 1 1iu
rw-rw-r-- 1 iu
-rw-rw-r-- 1 iu
rw-rw-r-- 1 1iu

NEL ST -

File Edit View Search Terminal Help

iu 4096
iu 4096
iu 582
iu 591
iu 145
iu 188726

iu@bielinux[result2]

iu@bielinux[result2]
/transcripts 2.txt
iu@bielinux[result2]

mv Rockhopper Results/summary.txt Rockhopper Results/sum

mv Rockhopper Results/transcripts.txt Rockhopper Results

12H
128
128
128
128
128

20 22:42
20 23:09
20 22:49
20 23:09
20 22:49
20 23:09

BDT=0. reversell DEITHRI7 AL
DL HIE* 2txtI2ZEBL TR TE

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

genomeBrowserFiles
intermediary

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

ls -1 Rockhopper Results

iu 4096
iu 4096
iu 582
iu 591
iu 145
iu 188726

iu@bielinux[result2]

128
12R1
12
12H
124
1241

20 22:42
20 23:09
20 22:49
20 23:09
20 22:49
20 23:09

genomeBrowserFiles
intermediary

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

ty B = @) 2315 3%

[11:104 % ]

[11:154 % ]

[11:154 % ]
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. B3 OriETes | 2o ool vot o5 zLroc | Dreversefll DE{THEER T 7 A Jltranscripts_2.txt

W6 5 i %:I:%;EE;E &) é DITHEWCTRARD, 42417 >1=H. ZRYID1
| -J . IPE TBIEAYF —1TH 0D T, 423 transcripts D

File Edit View Search Terminal Help %&%E‘itﬂa\o @Iess'(*‘ﬁ%&b%)o
!

A,

_ Jiu@bielinux[result2] pwd [IITI8F & ]
}51 /home/iu/Documents/srp017156/result2
iu@bielinux[result2] ls -1 Rockhopper Results [11:194 % ]

total 208
drwxrwxr-x 2 iu iu 4096 128 20 22:42 genomeBrowserFiles
drwxrwxr-x 2 iu iu 4096 128 20 23:09 intermediary
-rw-rw-r-- 1 iu iu 582 128 20 22:49 summary 1.txt
-rw-rw-r-- 1 iu iu 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 128 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
iu@bielinux[result2] less Rockhopper Results/transcripts 2.txtl] [11:194#]
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

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 TRLV-EZDIKEE, FZEHH
ANYE—1T, T7AILKREICFEEILT=L 5
&IXTG]. ZEICHEEILI-MEE (g
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W6-5: #5RZBk&H S

File Edit View Search Terminal Help
128 113

ty B = «) 1806 it

. B3 BANBETe | 2o ool vt oo zLtd JPAIVKEIZTEE ., ZRERNICERATLVSDIE.
4 transcripts DE R, 25 B AiLengthZZ D T. 7
TR HNEEYWORIBHRICHEY, qTRITS

st

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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« H3E | HEIBETEE

| SO = F b, w5 L TQC

__EThH., /\UT7')7Hde novo

5[] R

FBPDF®Dp195

hstOUfkaTtyﬁaf
& HDRockhopper2ZE T84

LT, FastQC I A2 F VT4 Fv2%24721T X
v [W1-2], FH&S X, FastQCRITER7 74 VO HHE
(Overrepresented sequences) Z@E&H T, bV AWIZHE
ATOWRERAOT Y 77— T34 —REAR. ) Aak
WIELL RABL BRoTWAILEZHRLTELLTWS
[W1-3],

TOF—FICHMLTER?>» LW R, forward #
HD1Tbp®d 'V — F 7 7 4 L (SRR616268sub_1.fasta.
gz — QC.Ltrimmedfastq) @95 &, 100-107 EHEFFEICH
BEICHELZVLORPIALERATIZE{R-oTW
B, Thi, TV TIART v P E{ TELRWV,
EWVIIEFELZHELZILTOh b, SRFEMIHD 5720,
TEH72T QCEMTHERRT ALV Hitbdb 9.
LEL, -TATRLDTOPSEZ 5D, LEOW
i, FEHFOPERIAT -2 E ZHENREICES BEE
Bl EHIZh<b, KEAIZikh~<3 E, Rockhopper2 ¥

CEBFIYR2 VT —AT X7, QuasR ¥ ik
LIMEY ) b~y EV S ZLTQCHETTH S,

~
~
~
~
~

NSUREYT h—LT YTV

¥ ADTRXT VI, BHALS Ry ) ARRYIH%
J—FZEo% X ,,#)-ﬁ“"{\ Oy 7 LB EERETS
W%T%é‘_wﬁﬁﬁwm%iéﬁNWTt“7”
(assembly) THbhH., BEEZIT '\75%\'7 ABTYVT
Ywng, F2¥E (de now;s\"_ﬂ&'j WE=F
S TROP 51X

7 (assembler)
PREIFFICHW SIS Z EHFS 0

[l

ANELT (0% hiboigsEE
Wy AEEZIZ, de novo assembly &\ #H R IR,
PRIV T =TT ER, TEZTUHNEDSR
¥ ATRBMWTT Y TAPTRIALTVES

l‘ )// 7’)'7’1‘ —4) 0)3;%.1 \_m‘i RNA seq 77— ¥

, SO, V—FDOAh%
-GF AT 77

H] EWHIERTHD

A TNGR )

m;l; = "—5'1 BﬁLT#um » 5w 2 X, forward
Ao 107bp®» ) — F 7 7 4 v (SRR616268sub_1 fastq.
W | gz — QC.1l.trimmed.fastq) @9 . 100-107 #HEEAFILIZH
33@%K$%L&V%QMH”LA ENTICEZ{RoTw
ofl B0 SHE TEYTVRI v EV TN ELTELRWY,
”.th PWHAEEFWLI L Thbh b, GtHER» 25720,
@] TEXDHET QCEETHEBRILT L EV) HEHLDHA ),
ALAL, RoTATR LD THOIEILdHD. LEON
me X, FEHOPERITIT o2 L ZREBRICESD .L.\%LJ
m:; BRELBICBRRE, KFEHITihR5 &, Rockhopper2
: BV A2 YT =Tk 7Y, QuasR ¥ |
| BHABEY ) A~NDOT v Y F ZFLTQCHETTH S,
—195—

95




[ . 28 OAIRETeE 2 oo vt a2 ODFERIZE KL DD, COELERE # (Lactobacillus

E——— - casei 12A) D7/ LERSINFEET HEFH-TL
— hifd) it&) o BEFIEX. RDQuasR/I\Y T —ITI DY/ LEEFHIIZT
YILTHE=LRIMHNENE - ELVSTEEDERLNY)
TLT=, H#HERMIZ. QuasRIZKABIVE TR ZBSD

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

1,000,000')—F - 977,2021)—F (W1-3)

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

reverseffll(QC.2.trimmed.fastq)

J—FRIE/\5/35, FastQC_L TR 5 Slllumina adapter(dJH ifCIK fE
m de novobkS A9 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 (forward{Bl D #&:; QC.1 trimmed.fastq): 1 transcript (W6—-2) ‘
single—end (reverseflll M #&:; QC.2 trimmed.fastq):423 transcripts (W6-4)
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hﬁrSEE

FBPDFMDP197

FE5MRFEp197DHAI TR TLY
BECATYT  BFIZODFHHI=Y

ANVFEHFOR, ThPRGTT77ANIHRD, 2F D, BER
MilJavaZ 7 A NMDF 20— FETHA VA P—NV5E
FZ#&E+ 5 [W2-3]. ZHhid Windows il (Rockhopper.
exe) % Macintosh Mt (Rockhopper.dmg) (22w T & [q]
LT&® b, BioLinux 8 Tix, GUIRE a~v ¥ F2 4 >
WoOW APFBTETH ), BERNICH ARSI EYD
aAv Y F2EFTIEIV (W2-4], S92 799 FVa
7 (nohup & & ofih) 7o XA &M (ps & kill) i,
FICRIEMA SN R O RBERBICEF 27 Yo
(secure shell; SSH) #MTO 74 > LTHIT T 5ERIZH
A¥2LBbh5, Tolzd, GUIOERHEH (Gava
-Xmx1200m -jar Rockhopperjar) L#&H T, chonk
AW FREERLE (W3l
ARYFIAVROFETAT Y F (java -Xmx1200m
-cp Rockhopperjar Rockhopper) &, GUIRE L TWw 3
[(W4-1], [-Xmx1200m] X, #K 2 €' % 1200MB 75
RTDEVHIERTH S, [-cplid. 7 2 73X (classpath)
ZHMRL, [—classpath] Z#WTH v, Thid, [7$2
ZHEY ] CEEAHMICRALBETH S, LarLids,
H4E (WO-5: WI5-5: WI8-3) TRLA X9 & [sudo
In -s /home/iu/Downloads/Rockhopper.jar .usrvlocal‘
bin] #9417 L T% Rockhopperjar ® % 7H#5EdH T { v
K EICRBRITHE, COFETR, av Y FI24
Y% S % { FAT T E B vy, Rockhopper @ EXAMPLE
EXECUTION i ljava Rockhopper <options> -] &£ -
Twa A, [java Rockhopper] T —d WIS I
Téuu\7ﬁxnx&mtwfﬁfﬁﬁﬂ52fﬁ&
A WAl JavaBF A OB S TH A Z . Rockhopper

IS, TEZTINVERLEGEWR 12 Rt N

bbb, ZoOBEMEIZE. WADE (2 forward 8 @ 107 bp
DN —F7 741N (QCltrimmedfastq) 2 5. FFiZ.
100-107 WEMTICABRBICHELZV D (BUT. fg
B PIALENRTIZZ L BoTVAELDTH AL,

ZHERARE S 7 LB QuasRP E IV TY —Fov
EX 7 Zii-728R () ZHOAZ L THIZHWALL
ZETHA,

T T VEROR T DTV YFEZ, single-end ®
ATETLIEBR LD L paired-end DFRD T ) HFE W
Ewg, BRICELOCRAKICERLTWwWA [W6l, B
iz, @ forward @l 7 7 4 v (QC.l.trimmedfastq) @
single-end 7t ¥ 7 Wi £4% 1 transcripts (107 bp). @
reverse fll 7 7 4 I (QC2trimmedfastg) @ single-end
T TV EAH 423 transcripts (F3 437 bp), €L T
(3) paired-end @7 £ ¥ 7 Vi EAH0 transcripts Th - 72
(Rockhopper2 ver. 20.3) .

R DEANGFBEE N Tr—IDA4 A M=)b
Bio-Linux 8{ZiZ R " X7/ L4 YA b= EhTwA,
EFHAOLORBTIE, 2006F 4 BIZV Y —A 2Rz R (ver.
320) HFHEETSH 5, Biostrings & L { 2D
EWBEN9 5 —F LT ULA VAPV ERTVELOD,
YoV PLAY Y P F— B ETITAA Quask #
EURBNRED Ny 5y =T, A VA PP BT
VENRDDH, ZZ TR, AP OS (Bio-Linux8) ET®»
ROEARPZFIHEE QuasR 82 5 —TDA4 Y A b —
xR T., FA b OS (Windows %* Macintosh) LT® R
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

ZD#%lF. DR/Syr—2Quask

5[] R

FBPDF®Dp195

[C&KBEEBEST/LADITIEYT
MDiE. TLTEFNIZEEL=Linux

ELT, FastQCIC XA 23NV T4 F2v 22721 X
v [W1-2], #FH S, FastQC BT R 7 7 4 VOB H
(Overrepresented sequences) ZBE&HT, PV AWIZE
ATWEBRAOT YTy —R T4 <—BNH, M) Aok
WIELL RABL BRoTWAILEZHRLTELLTWS
[W1-3],

TOTF—FZICHMLTERD> SR, forward
HD1Tbp®d 'V — F 7 7 4 L (SRR616268sub_1.fasta.
gz — QC.Ltrimmedfastq) @9 &, 100-107 HEEfFTIC 5
BEICHELZVLORPIALERATIZE{R-oTW
Hoe Thit, PEVTIANRToE IR L TELHW,
EWVIIEFELZHELZILTOh b, SRFEMIHD 5720,
TELHRT QCEMTHEMRT ALV Hitbds 9
LHL, oTATIRLDTOPrSEZELH 5, LEON
T, EFOPERIT -2 L ZHENRICEL BER
BELEHIIARDS, KIh . Rockhopper2 **
ICEBFIYRZVTE—ATEX7Y, QuasR ¥ 2 X
AIREY 2 A~OT vV Y FLTQCHENTH A,

<5 E

~
~
~
~
~

hSY22UT h—=LT7 VTV

77 ADOTRXT Y}, RS hiy ) ARSIk
V—F#28 X u:b”é DT/ LEHM ZBHEYTS
ETHD, ZOBBBIIET 2RBLT LY 7Y
(assembly) T&HhH, HEEZIT :fuq‘\—? LTy
7 (assembler) 2w 9, ¥/ #F (de novos\":\yj SEX
PRIV SORE T RSN, it TRUD B X

[l

ANELT (o hihoigdEs
WY AEEIZIZ, de novo assembly kv B R X
PSRV T =TT ER, T TIAURNEDR
¥ ATRBESMWT Y TAPTRIALTVSES
(]‘ )/} 7')'7'1‘—1.\) U)i;%n _1ﬁ‘$ RNA seq 77— 7%

-6 EWHERTHDL, ZoldH

IRIECORDFADEEIZFE1T

-SRI

YW) 7 TV S/

ha,

A TNGR )

Ll }\L‘LETI-V.L ’_ T e

tran
M
A7
Wy
24

COF—%ICHLTH@ED» DLW ZIX, forward H
D107 bp D) — F 7 7 4 )b (SRR616268sub_1.fastq.
gz — QC.l.trimmed.fastq) @9 &, 100-107 HEXEAF T IZFL

SR HE LAV L O P ALXRFIE {Bo T
o Bo THIZ, TEYINRT Y BV TN E L TERW,
ffjlft EWHEEZWRALZ L Thh b, stEER 5720,
@ CEHET QCERTHERIETLEV) HFHLIDHA ).
LA L, RoTATR LD TOHEILdH DS, LEON
R i, EHBOPERBIIT -2 L Z2MERIIZES .b\%LJ

%

B
}\_
|

e EBICHERL, KENITHEXRS t‘ckhopperZ &
Wb 22V 7 =272 7Y, QuasR ¥ 12k

LABET 2O v ¥ ZLTQCHENTH S
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" o
Contents

m BARFBEFREONGSEHEABFETNDEE ($5FI°FastQCEFaQCs)

0O E£9 1EFaQCsEFT. BBV, FastQC Tlllumina adapter® jH ffE SR
m Javad 09 S5 LDERTE EETT(Rockhopper2)

0 W2: JavaDHEEREA D A—F, GUIRRDZEFT

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

O W4EW5: AT RSA U hRDEIT(paired—end), VT R/NADEKTE . BET

O W6:av> ko514 hRMDETT(single—end)
m LinudiRIEETORDF AHE

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

0O W8:REARIOTUN W ELEAEY /LRI EFEEXNFHRIVG GESFE1EDE2)
O W10:sourceB#L. /\yFE—FTOFIA
L]
L]

WI12: 1\ FE—FTOFHDERERF. ANT7A1ILDFHEX/INRIETE
W13:gzipl L #gikRETD F| H
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. B8 OAIBETes | S ool vt 5. L TQC DROEFIL. [RIEFTHOTYR—2

: F—=WIlF, QRO/N—=Dav I
W7-1:RDFCEN 20THAC LA DG, B 15

{2 CTLWhIE, v FAARFLIREE

[ 47019 ¥ ]

/home/iu/Documents/srp017156/result?2
iu@bielinux[result2] R [ 4:514 %]

R version 3.2.0 (2015-04-16) -- "Full of Ingredients"
Copyright (C) 2015 The R Foundation for Statistical Computing
JPlatform: 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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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

7-1:RDERT

File Edit View Search Terminal Help 13 = €) 16:40 {'%
Jiu@bielinux[result2] pwd [ 3:594 %]
/home/iu/Documents/srp017156/result?2

iu@bielinux[result2] R [ 4:354%#]

E R version 3.2.0 (2015-04-16) -- "Full of Ingredients"
—JCopyright (C) 2015 The R Foundation for Statistical Computing
L-i 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.

Egg 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
5% 'help.start()' for an HTML browser interface to help.
BN Type 'q()' to quit R.
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. 28 OAIRETeEs | 2 oo ot o5 zLtd (DI Save workspace image? |EEIMNND, CDEBK

7_1 : R O) ’%g T MELHOMBIELNDIB(L, NolZHHT B % TD

13 B «€) 17:05 %

! §/home/iu/Documents/srp017156/result2
@ iu@bielinux[result2] R [ 5:0440 %]
E R version 3.2.0 (2015-04-16) -- "Full of Ingredients"

= MCopyright (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.

Egg Natural language support but running in an English locale

. IR is a collaborative project with many contributors.
£ MType 'contributors()' for more information and
B '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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. B3 | DA IE T | B0y Db, vut 5. TLTQC @Fnjtﬂof'}’ﬂ—‘/u" CADLIN

BB, @BE DBio—Linux®a<KA
7 : R@ﬁ‘% T jﬂ%’;i, ;%oof'—nfxafa\jbffé

13 B ) 17:09 %

l@l iu@bielinux[result2] R [ 5:04%]

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

é Natural language support but running in an English locale

R is a collaborative project with many contributors.
. \JWllType 'contributors()' for more information and
E5 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 browser interface to help.

Type 'q()" to quit R.

H > q()
&s\ Save workspace image? [y/n/c]:
iu@bielinux[result2] §j

[ 5:0854 %]
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W7-2: FARBY7E | A A

£ —ERZILE, HELTR

EFENTEET

File Edit View Search Terminal Help 13 = 4) 19:31 %
l@l Platform: x86 64-pc-linux-gnu (64-bit)

=R 15 free software and comes with ABSOLUTELY NO WARRANTY.

E You are welcome to redistribute it under certain conditions.

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

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

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

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

: > 1+1
E%: [1] 2

qggL §> 10g10(100)
Jor: [1] 2

Bl 1002(s)
SPN (1] 3
=
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S5 DA TR | Bl ol wut 5 TLTOC @DQuasR/\Yr—UFFIFALI-WMES

O N | [&libraryELVHEEIZEALNCTO—RT
. \ — —

W7'3 . / \‘J 7 /0) D I\ %, Bio—Linux8IZ[FFE~QuasRH 1>

c Ul AR—ILENTWVELD T, [ FD &S

Type 'license()' or 'licence()' for distribution de] IS — 130N [ EXAEEE bR

Natural language support but running in an Englisl TL\ém:&ﬁ;bb\é°®_Eﬁ‘gT° s

BERRETIEAVRM—ILEHLED

MR is a collaborative project with many contributors| T,  IT5—I[ZH %Ly, CcOH-YILH
Type 'contributors()' for more information and BEBEAEH (T T7—\VXA)

File Edit View Search Terminal Help

d'citation()' on how to cite R or R packages in publica—e—

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

é Type 'q()' to quit R.

> 1+1
1] 2
£ > log10(100)
(1] 2
= M> log2(8)
= [1] 3

=>- ¥> library(QuasR)
P oMError in library(QuasR) : there is no package called ‘QuasR’
Re> q()

el iu@bielinux[result2] | [ 7:234 %]
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. B3 | DFIBETEE | 2500 b oL wob 5 ZLTOC OEETALOIRIIFEZTHL
0 ~ o . LD Tlsudo R, —#Llroot (
. , e — —
WT7-4:I\VT— A2 Ab— )l smziencresisss
iu@bi “linux[~/Documents/srp017156/result2] LVOIES, /7 S —T DA R
iu@bielinux[result2] sudo R [ 7] h— LB IZZZ AHIERR AN
| d[sudo] password for iu: |

W EITRERT 5T 5—EEHN
B, Q/\RXAT—KR#Ehni-
SA5 A INAT—K (EEF
IEs@YT=&pass1409) ZF$THA
Lo RAE:ET
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. B3| OAILEE e | Eoly 2 b, vob 5. TLTOC Mlsource(“ ") 1Z$THRAD

o CNIETR TREA TRY

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

3 File Edit View Search Terminal Help 0)557&%*”%-636;5':@-
| iu@bielinux[result2] sudo R | 7 2-0NBECLHELD LSS

| | [sudo] password for iu:

D, 2V T—OBBTDA

E R version 3.2.0 (2015-04-16) -- "Full of Ingredients" AR—ILEXI(Z7E D, HHRLAN

MCopyright (C) 2015 The R Foundation for Statistical Comput

RIENEFELL, RAIT

q'f,aPlatform: x86 64-pc-linux-gnu (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.

i You are welcome to redistribute it under certain conditions.

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

~ IR is a collaborative project with many contributors.
£ MType 'contributors()' for more information and

B '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.
P~ WType 'q()' to quit R.

YD) > source(“http://bioconductor.org/biocLite.R")l
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. =5 | DA BRETSE | B0l T2 b, vot L. TLTOC (DbiocLiteBd#Z AL TQuasR%E

AVAR—=IL, TR RZEEZ
W7-4:QuasRA 2 Ar— )l/ BoET. RL/UTHOEED
> = File Edit View Search Terminal Help Ja /\‘J/T /7&,(/Z|\ )[/_.rﬁbo
| |
\a< R version 3.2.0 (2015-04-16) -- "Full of Ingredients" Ej(;ﬁﬁLAfoit—Cj,i‘z,b {l/
Copyright (C) 2015 The R Foundation for Statistical Com ETifﬁ‘,‘J\m’“ mERAAT
E Platform: x86 64-pc-linux-gnu (64-bit) o6& LK ELDTRELL
BIXESIEWLDTY , RE1ZIT

' R is free software and comes with ABSOLUTELY NO WARRANT
#dYou are welcome to redistribute it under certain condltlons.
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.

é R is a collaborative project with many contributors.
= Type 'demo()' for some demos, 'help()' for on-line help, or
= 'help.start()' for an HTML browser interface to help.
=2l Type 'q()' to quit R.
S b source("http://bioconductor.org/biocLite.R")
B> Bioconductor version 3.1 (BiocInstaller 1.18.3), ?biocLite for hel

> biocLite("QuasR")f}
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13 = ) 20:08 {%

trying 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)

Jdownloaded 1.2 MB

trying URL 'http://cran.rstudio.com/src/contrib/futile.logger 1.4.
1l.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

'%;;a trying URL 'http://bioconductor.org/packages/3.1/bioc/src/contrib/
’gggs BSgenome 1.36.3.tar.gz’
= \YContent type 'application/x-gzip' length 6061522 bytes (5.8 MB)
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W7-5: & Fi#FiE2

File Edit View Search Terminal Help

** puilding package indices
** installing vignettes
o ** testing if installed package can be loaded

DN RA—2F—Z ML THSH57 1%
[CCDESIREEICIE D, LV Sy
—SDT7ITT— T EINEIIE
{ A NTWS, ERFIRTTZYT
T—rDTaihy. 7T T—RLELD
], @2 Tldlal&3ToTYA—>

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

* DONE (QuasR)
The downloaded source packages are in
‘/tmp/RtmpS1T00B/downloaded packages’

0ld packages: 'annotate', 'biomaRt', 'Biostrings', 'BitSeq', 'DESe
q', 'edgeR',

'evaluate', 'gdata', 'gee', 'GenomeInfoDb', 'GenomicRanges',6 'Hi
lbertVis',

'IRanges', 'limma‘’, 'lme4', '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
patial’,

'survival'
Update all/some/none? [a/s/n]: a

110



s 258 | DAILIEE TS | B0l v 2 b vob 5. L TQC WICIS—Z2M T EBKIESRIZA R

_ 2 * — LA TNDESE, CORIE, &
W7-5: & P #E1E3 KHICEEATN T AIES T
= File Edit View Search Terminal Help L} ,.d\%*.L\’D-CL\*L(iJ:L\ :E)L,JJ:QEQ’CL\
: [i)gg”ia{ﬂﬁttﬁc)aurce* ackage ‘qvalue’ S&I72072, [RAINEAN T OMT
% R ) s b S—MBIENSTRATHAYE—CERS
** data
Ll ** inst
** preparing package for lazy loading
3 ol X help

*** jinstalling help indices

** puilding package indices

** jnstalling vignettes

** testing if installed package can be loaded

* DONE (qvalue)

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

3l ** package ‘Rcpp’ successfully unpacked and MD5 sums checked

** 1ibs

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
¥g++ -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 OFAILBETSE | S50 b Db vut 4 %woc DavRFADFEIKREEIC tw‘rL

W7-5: 2 T & DK AE ERAMIOC SR T2

0 File Edit View Search Terminal Help 13 == 4) 20:28 {'%
l@l installing to /usr/lib/R/library/mgcv/libs
\ L *xk R

** data

E *¥* jnst

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

L-s*** installing help indices

el ** building package indices

. ** testing if installed package can be loaded

* DONE (mgcv)

The downloaded source packages are in
‘/tmp/RtmpS1T00B/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
- "W2: In install.packages(update[instlib == 1, "Package"], l, contrib
B url = contriburdl,
¥ =AY installation of package ‘XML’ had non-zero exit status

> 1
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7-6: 4 AN—)LHEEE

Mllibrary(QuasR) | ZE 1T
o CoMBIEERIZITD

File Edit View Search Terminal Help 13 = €) 20:32 {%

installing to /usr/lib/R/library/mgcv/libs

**R

** data

** jinst

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

*** jnstalling help indices

** building package indices

** testing if installed package can be loaded

* DONE (mgcv)

|

The downloaded source packages are in
‘/tmp/RtmpS1TO0B/downloaded packages’

Updating HTML index of packages in '.Library'

Making 'packages.html' ... done

Warning messages:

)
=
-
-
B

url = contriburl,

qggglg installation of package ‘RCurl’ had non-zero exit status
2: In install.packages(update[instlib == 1, "Package"], 1, contrib

url = contriburl,

o

¥ =AY installation of package ‘XML’ had non-zero exit status

L

> library(QuasR)j

1: In install.packages(update[instlib == 1, "Package"], 1, contrib
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. B2 | QAIBESY S| 2500 v Pl et v, FLTQC DYA—2F—ZHL-RYDIFS5DEE

13 B <€) 20:34 L%
> library(QuasR)
/dLoading required package: parallel

Loading required package: GenomicRanges

Loading required package: BiocGenerics

JAttaching package: ‘BiocGenerics’

The following objects are masked from ‘package:parallel’:
clusterApply, clusterApplyLB, clusterCall, clusterEvalQ,
clusterExport, clusterMap, parApply, parCapply, parLapply,
parLapplyLB, parRapply, parSapply, parSapplyLB

following object is masked from ‘package:stats’:

xtabs

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
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1es,

’

max,
nt,
unlist, unsplit

Loading required package: S4Vectors
Loading required package: stats4

- kage ‘S4Vectors’
T Loading required package: IRanges
,aggz Loading required package: GenomeInfoDb
- Loiding required package: Rbowtie

1)} >

' 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
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

Ja—2F—ERLE-BEOESOEHE,
FICTT—AytE—T [ FHTORNKS T

1y B9 €) 20:36 %
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=
\l
o
A5
N
N
A
=

}The following objects are masked from ‘package:basg

BEMNE—ERNTIS—DHEZEN
LObWLWEEFX, H5—ERLCaTUFE
FITFBEL, CDEE, — XM
LinuxM Tips&E@/FERIZ, F—R—FD E
KEF—Z9 BRI T o<y
FATRTRIND, EFATAL, ZD
H1=YUIXHRAFOSEDRER L {E AR

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
max,
pmax.int, pmin, pmin.int, Position, rank, rbind, Reduce, rep.1i
nt,
rownames, sapply, setdiff, sort, table, tapply, union, unique,
unlist, unsplit
M| oading required package: S4Vectors
Loading required package: stats4
Creating a generic function for ‘nchar’ from package ‘base’ in pac
=l Ykage ‘S4Vectors’
Loading required package: IRanges
B &axLoading required package: GenomeInfoDb
&s\ Loading required package: Rbowtie
> library(QuasR)
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D EOEEE L. QuasR/INyTr—2 M
O—KRIZERILTLWNAZLEEZEKT B,
A DIS—ITEBELTLINIX., £
DE %T?ﬁ\ﬁéhé @—BRE#T

anyDuplicated, append, as.data.frame, as.vector,—e= -
= do.call, duplicated, eval, evalq, Filter, Find, get, intersect
' is.unsorted, lapply, Map, mapply, match, mget, order, paste, p
m:x'pmax.int, pmin, pmin.int, Position, rank, rbind, Reduce, rep.1
nt,

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

Loading required package: S4Vectors
JglLoading required package: stats4
Creating a generic function for ‘nchar’ from package ‘base’ in pac
kage ‘S4Vectors’
Loading required package: IRanges
Loading required package: GenomeInfoDb
Loading required package: Rbowtie

> q()
Save workspace iage? [y/n/c]:
iu@bielinux[result2] [ 8:4854 %]
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Bloconductor

OPIN SOUSCE SOFTWARE FOR LI ORMATICS

Home » Biconducir 3 1« SoMwars PRckaoas « QuasR

P T =y

Quantify and Annotate Short Reads in R

Bocndictse yarcon: Ralesss (1.1)
This packsge provides 3 framework for the guantfication and analyss of Short Reads. It covers 2
compiete workflow starting from raw seguence reads, over creation of algnments and guality control
plots, 1o the uantfcation of geramic regacs of intarsst,

Author Anta Lerch, Dimos Gadtzis and Michael Stadler

Mamtaner: Mchael Stadler cmichael stadler ot fmoch>

Clatiza (Brom withe &, enter

Gaidatzin D, Larch A, tahne P ané Stadier MB (2013), "Quash: Quantificets
reads i R.° Bonformatics, 31{7), pp. 1138-1132, satp /de doe 20010 108
PrMID :'n? 13

and annotat whort

Langmead B, Trapnel €, Pop M and Saizberg St [2000). “witral 4 memoey-offioent agnment of
short DNA sequerces to thr uman ,M'omr " Genome Bk ; 10(3), pp, RZ5
te a1 - 120, i 26117

Au KF, Tang %, Lin L, Xing ¥ and Woog

peg Jats by SphoaMep,” Nucles e Besewrch, I8(14), pp. 4570-4570,
I A0 00T aladal, PMID:20371516

Ins on

To install thus package, start R and enter

&8 Try PTTp 1T ATIps 15 mot avallable
source('heess: //slacenductar, org/DlocLiza.r")
biecLite{ GoasR ™)

Documentation

Yo view decamantation for the version of the package installed in your system, start & and erter:

browsevignettes ("Quask”)
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(2010), "Detection of sphoe Junctions ram pawed-end RIA-

Documentation
BAoconduster

. Pk-ooe slizs and manuds
. Wo s for lesmning and use,

Juran and sotdusncs materisl
« Commundty g 3w Ut

R/ LRAN packages and Jotumuny

Support

Pleasa read the ppacaq quide. Post

questions 3 Loonductor to one of

the fob v lacatoos.

1Rt sty ~ for questions about
I:A '.md.\_'u packages
3! maling bt - for package

ﬂr. :k\xrs

Bioconductor®QuasR™I T I R—
QuasR/I\YT—U DA AM—LFEE

/-7 :0OuasRk "7 T R S D S s

CHOMBDTLED RSMNZER AT

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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n BAFBEFRFEONGS:EH F4EFETHDEE $FITFastQCLFaQCs)
O F£9 [ZFaQCsEIT. 5LV, FastQCTlllumina adapter® ;H K2
m Javad 09 S5 LDERTE EETT(Rockhopper2)
0 W2: JavaDHEEREA D A—F, GUIRRDZEFT
0 W3: Linux Tips (&, ps, kill, and nohup)
0 W4EW5: O RSA U hRDET(paired-end), VT R/NADERTE . BEIT
O W6:av> ko514 hRMDETT(single—end)
s LinuxRIZETORDF|AHE
0 W7:EENERR T . QuasRINYT—D DAV A—IL(ZT7—/I\V XA )
W8:REARITUE WO ELEEEY / LB EGEERIFHRING GESE 1R DOX2)
W10:source8%. /\yFE—KTOF|H
WI12: 1\ FE—FTORADERM . ANWT7AIL DR /NRIETE
W13:gzipl L #gikRETD F| H

O
O
O
O

Aug 01 2016, NGS\VXFVEEE 119



" B3 DA BETELE | Bo0l o b vk 4. TLTQC DIREDIEETALIMN)IEFTHT
_ RLIECH, QREHEE), BLinux®D
WS8-1:pwd & getwd pwda v I 55 d AR E TOIEL

iu@bi linux[~/Documents/srp017156/result2] 1y 7_-‘,( DQFI)%E;T;: < Plirgetwd()J

iu@bielinux[result2] pwd — [ 8029 & ]

iu@bielinux[result2] R [ 8:5254 %]

MR version 3.2.0 (2015-04-16) -- "Full of Ingredients"
Copyright (C) 2015 The R Foundation for Statistical Computing
JPlatform: 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
P 'help.start()' for an HTML browser interface to help.
g&>WType 'q()" to quit R.

> getwd ()|}
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] B3 | BAIBEYEEE | 2500 T vut . FLTOC RAROS (WinoMac)_E DR GUIRR
_ LRV, BEEOEET LY
WS8-1:pwd < getwd UM, REBEIL -85 5
D Fi it Vi ' s B = o 1254 %
| §’ iu@bielinux[result2] R [12:544 1% ]
- R version 3.2.0 (2015-04-16) -- "Full of Ingredients"

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

> i s R is free software and comes with ABSOLUTELY NO WARRANTY.

é Natural language support but running in an English locale

R is a collaborative project with many contributors.
. \JWllType 'contributors()' for more information and
E5 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.

etwd()
"/home/iu/Documents/srp017156/result2"

.s.: >
= AN
== >

-a_ao
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. 2% | OAIBETEE | 20 bl ot 5. TLTOC MDLinuxDIsaAT U RIZX G 5

8—2 |S @ IISt.flleS Ra< kI list files( ]

File Edit View Search Terminal Help 13 = <) 13:01 {%

\ |
a R is free software and comes with ABSOLUTELY NO WARRANTY.
sl YOU are welcome to redistribute it under certain conditions.

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

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

S Type 'q()' to quit R.
> getwd()

E% [1] "/home/iu/Documents/srp017156/result2"”
> list.files()

=’— g9 [1] "fastqCount.txt" "nohup.out"

2 [3] "QC.1.trimmed. fastq" "QC.2.trimmed. fastq"

é [5] "QC qc report.pdf" "QC.stats.txt"

& [7i "QC.unpaired.trimmed. fastq" "Rockhopper Results"
>
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. 2% | OAIBETEE | 20 bl ot 5. TLTOC MDLinuxDcda< U RIZxt g

8-3:cd © setwd BRITUR[ET setwd)]

File Edit View Search Terminal Help 13 = o) 13:06 {%

MR 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

Type 'q()' to quit R.

> getwd()

[1] “/home/iu/Documents/srp017156/result2”

> list.files()

[1] "fastqCount.txt" "nohup.out"”

[3] "QC.1.trimmed.fastq" "QC.2.trimmed. fastq"

[5] "QC qc report.pdf" "QC.stats. txt"
E:: [7] "QC.unpaired.trimmed.fastq" "Rockhopper Results"
B

b L-s 'help.start()' for an HTML browser interface to help.
N

> setwd("/home/iu/Documents/srp017156")
> getwd()
- [1] “/home/iu/Documents/srp017156"
B W> list.files()

":ﬁ [1] "result2" "SRR616268sub 1.fastq.gz"
= Y[3] "SRR616268sub 2.fastq.gz"
—~— > I
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W8-4: RIFEF L= K

DIEETALIM)ERIRIZOQOREHR T,
Linux D FIZEST=DEQ@)pwd, RFIZE]
BIDTALOR)ERL, COZEMNSR
L OFRIIEACH-HATHLH LD HMD

[1] “/home/iu/Documents/srp017156/result2"”
> list.files()

[1] "fastqCount.txt" “nohup.out"

[3] "QC.1.trimmed.fastq" "QC.2.trimmed. fastq"
#[5] "QC qc report.pdf" "QC.stats.txt"

[7] "QC.unpaired.trimmed.fastq" "Rockhopper Results"
> setwd("/home/iu/Documents/srp017156")

> getwd()

[1] “/home/iu/Documents/srp017156"

> list.files()

[3] "SRR616268sub 2.fastq.gz"

> q()
Save workspace image? [y/n/c]: n

[1] "result2"” "SRR616268sub 1.fastq.gz"

iu@bielinux[result2] pwd [ 1:074 %]
/home/iu/Documents/srp017156/result2

iu@bielinux[result2] 1s [ 1:0754 %]
fastqCount. txt QC.2.trimmed.fastq QC.unpaired.trimmed.fastq
nohup.out QC qc_report.pdf Rockhopper Results
QC.1.trimmed.fastq QC.stats.txt

iu@bielinux[result2] J§ [ 1:085%#]
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" oM
Contents
n BRI BEEFREDONGS:EFH FIRFTOEE (FFIZFastQCEFaQCs)
0O E£9 1EFaQCsEFT. BBV, FastQC Tlllumina adapter® jH ffE SR
m Javad 09 S5 LDERTE EETT(Rockhopper2)
0O W2: JavaDEEREA D O—k, GUIRRDZEST
00 W3: Linux Tips (&, ps, kill, and nohup)
O WA4EW5: O RS UMD E T (paired-end), V7R /NADELTE . BET
O W6:av> ko514 hRMDETT(single—end)
m LinuxIRIZETORDF|RE
O W7: 3 ER T, QuasRINYT—D DAV AR—JL(ZT7—/N\VXF )
W8 REARIZE. W: ELERES / LB SIS EERFHREG GEHE 1R DR2)
W10:sourcefi#. /\yFE—FTOF| A
WI2: /Ay FE—FTOMBADHERER. ANT7AIL DIt/ S\RIETE
W13:gzipl L #gikRETD F| H

O
O
O
O
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. B3| QAP | 250y Tl vut v H . FLTOC DIEET 4L IRIE" /Documents/genomes
> /8 | 1o QweetEITHICqA T3> EDIFTLVS
WO-1: %"/ LB BIB{G: 6ot s i,

File Edit View Search Terminal Help @@Wget-‘&ﬂ L. %B%%\( (&% ;t/)t;['\'[sl

iu@bielinux[result2] cd ~/Documents [ 3128 & ]

iu@bielinux[Documents] mkdir genomes [ 4:2854 %]

iu@bielinux[Documents] cd genomes [ 4:285 %]

iu@bielinux[genomes] pwd [ 4:2854%% ]

/home/iu/Documents/genomes

iu@bielinux[genomes] wget -cq ftp://ftp.ensemblgenomes.org/pub/ba

cteria/release-22/fasta/bacteria 15 collection/lactobacillus case

i 12a/dna/Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel
.fa.gz

iu@bielinux[genomes] 1s -1 [ 4:284 %]

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] fi [ 4:284 %]

@
1
3‘ Y
£
B
2
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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°: MwgetELN\3ATURIF7E
-1 ST WIEEDATERSWER A, EBLTIE
RTT /L BH(Linux i) "/Desktop/backup 1 74 J)LE EIZF > AO—F
» Lactobacillus caser 12A (Taxonomy ID: 1051650): Broadbent et al._ 5§£®774}L§EL\T%U$T° %m@%“
» Ensembl Genomes (Cunmingham et al., Nucleic Acids Res. . 2015)D %l‘%‘i(: li@wget@ 1’%*) l’) ':®€:| to/\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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WO-1:4/ LE2FIH

7 3

File Edit View Search Terminal Help s B = ) 1630 %

iu@bielinux[result2] cd ~/Documents [ 4:284%]
iu@bielinux[Documents] mkdir genomes [ 4:2854 %]
iu@bielinux[Documents] cd genomes [ 4:285 %]
iu@bielinux[genomes] pwd [ 4:2854%% ]
/home/iu/Documents/genomes

. B8 OAIRETes 2ot ot o5 20 DEY . DDERD D cp ~/Desktop/backup/Lack .|
[2HBENSTETT , @DgunzipTez 77 A ILVEFRE,
fEFZEDI7AIL YA X1F2,935,945 bytes ($92.8MB)

iu@bielinux[genomes] wget -cq ftp://ftp.ensemblgenomes.org/pub/ba
cteria/release-22/fasta/bacteria 15 collection/lactobacillus case

i 12a/dna/Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel
.fa.gz

iu@bielinux[genomes] 1s -1 [ 4:285%]

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] gunzip Lactobacillus casei 12a.GCA 000309565
.1.22.dna.toplevel.fa.gz

iu@bielinux[genomes] 1ls -1 [ 4:30 %]
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] ls -1lh [ 4:30 %]
total 2.9M

-rw-rw-r-- 1 iu iu 2.8M 128 21 16:28 Lactobacillus casei 12a.GCA
 000309565.1.22.dna.toplevel.fa
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« B3 | HEIESEYEE | g0 v F Il et FLTQC r~/Documents/genomesJJ:'C (D

13 B €) 17:59 1%

1&) iu@bielinux[genomes] R [ 5:224 %]

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

o IR is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redlstrlbute it under certaln condltlons.

Egg Natural language support but running in an English locale

R is a collaborative project with many contributors.
. \JWllType 'contributors()' for more information and
E5 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.
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. 28 OAILEET= | 250 0 J b vut 5. FLTOC DlistfilesOTCADIT7MILDIFETEER

13 = €) 18:05 {'%
R version 3.2.0 (2015-04-16) -- "Full of Ingredients"
MCopyright (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.
1You 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.

RN o tvd()

e~ M [1] "/home/iu/Documents/genomes"

> list.files()

& J§[1] "Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa"

=
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s 23 DRI RETEE | Byt b, vot 2. 2L TOC AHDDER DAAT7

W9-4:OERAD

 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 _ETOR—XL, KA - FAMHETO
ERMIFELTELGUINESEL, QDfirefoxz L E)
LTa—FDaE—ZT Ik, HDHLVE—

BBio-LinuxZREELTIZR T LTHEEIED

« F#  OFFEBEY=EE | Z50 oL, el T L TOC

R version 3.2.0 (2015-04-16) -- "Full of Ingreazents
MCopyright (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.
ou are welcome to redistribute it under certain conditions.
pe '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 demuuesSeves )n-line help, or

'help.start()' for an HTML | > to help.
Type .q() ' to quit R. Close Window
3> getwd() Paste
> M [1] "/home/iu/Documents/gerems
> list.files ( ) v Show Menubar
1] "Lactobacillus casei 174.GCATUUU3UY505.1.22.dna.toplevel.fa"

[ i
> ]
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B8 | BAIBE T | oyt vt 7 LO—TEKEITTEEEDETH O TULVONRERDIF

W9 6 -] tO/\O/ﬁ ) o DEEDITIL. write.table &LV EEEAEF ALY Ttmp
-0 1 DF BEout FEIERELET7 4 LIZRET Ha<T K
a ™ File Edit View Search Terminal Help 3 == 4) 18:26 {%
f 1> #X F (GCEEBHRAFT)
@ > hoge <- alphabetFrequency(fasta) #A,C,G,T,. DM ERIC &

= ICHh Dk URE&R%hogell 18 40

> CG <- rowSums(hoge[,2:3]) #C, GO WM EFTE L TCGIC
1% &AW

> ACGT <- rowSums(hoge[,1:4]) #A,C,6,TO#HRBEFGTE L TA
CGTIC 18 4

> GC content <- sum(CG)/sum(ACGT) #F—FIDCCEEDERZ

v

D D [ D JM
-

>H#ITI 71 IVICRTF
> 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))
=/ M> tmp <- rbind(tmp, c("Max length", Max len))
> tmp <- rbind(tmp, c("Min length", Min len))
RN i, < rbind(tmp, c(N56", N50))
> N> tmp <- rbind(tmp, c("GC content", GC_content))
:‘; > write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F
& Py, col.names=F)#tmpO P FEEE LTI 71 IILBTREF

’
> 1
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L] . B DAIBETaE 2 oo vt | TN Z . out FCIEELEHE AT7A )L (result JALABT txt)

i o/ %’f?’ra"ﬁﬁb\fﬁﬁmubﬁ<1% @tmp&*T’D—C tmp0)¢'
9_6 - t AT& B%#REH L THRITLIDTHLLL, I-DEE

File Edit View Search Terminal Help 13 = @) 19:37 %

1> hoge <- alphabetFrequency(fasta) #A,C,G,T,.. OB ERY C &
el s v IV o L/Tg“a%’éhogelu.f%%

> CG <- rowSums(hoge[,2:3]) #C, GO WM EFTE L TCGIC
_ M FE 4

> ACGT <- rowSums(hoge[,1:4]) #A,C,G,TOHLH=E=FTE L TA
WCGTIC 18 4

> GC content <- sum(CG)/sum(ACGT) #F—YIVDOCCEEDEHR%E

Vv

#T77AIWICRTF

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
mlmmsﬂﬁw@*%é%ﬁbh774w%fﬁﬁ

> tmpl

VVVVVVVVVVYV

Aug 01 2016, NGS\VXFVEEE 135



« F#  OFFEBEY=EE | Z50 oL, el T L TOC

OtmpDF BEEZRTRIEHER, N
MESHFEIEOR2IEERMIZEICED

i ]

#7271 IVICHRTE
tmp <- NULL

TLET T T-E

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))

, col.names=F)#tmpO R B E#EE LI 7IMILBTHRE
> tmp
] [,2]

[1,] "Total length (bp)" "2885619"
e [2,] "Number of contigs" "28"
= M(3,] "Average length"  "103057.821428571"
[4,] "Median length" "58047"
YUY '] 'yax length” "472701"
.~ M[6,] "Min length" "899"
el [7,] "N5@" "222389"
&~ 4[8,] "GC content" "0.464045193416998"
e N >

>

>

> 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))

1> tmp <- rbind(tmp, c("Median length", Median len))
>
>
>
>
>

write.table(tmp, out f, sep="\t", append=F, quote=F, row.names=F

=P 4) 19:40 3
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. 28 OAIRETE MDEHFEI1RDE2TY

1y = ) 19:40 {%

>H#ITI 7ML IVICRE IR R Console =
> tmp <- NULL > $271 W 1R i
> tmp <- rbind(tmp, c("Total lej > ==p <- nuULL
. " ]| > tmp <~ rbind(tmp, c("Iotal length (bp)", Total_len))
> tmp s rblnd(tmp, C( Number 0 > tmp <- rbind(tmp, c("Nunber of contigs", Number of contigs))
> tmp <- rbind(tmp' c("Average 1 > tmp <- rbind(cmp, c("Average length", Average_len))
e " - > tmp <- rbind(tmp, c("Median length"”, Median_len))
| Bg tmp <= rblnd(tmpp C( MEdlan 1‘ > tmp <- rbind({tmp, c("Max length", Max len))
X 1 " 1 > tmp <~ rbind(tmp, < ("Min length", 2-1*.:‘._10:‘.))
> tmp <- rbind(tmp, c("Max leng} > i m i g sl i
> tmp <- rbind(tmp, C("Min leng' > tmp <- ;t:.::d-;tmp: ;("GC-C:U:;L::L", GC_ceontent))
> tmp &= rbind(tmp, C(IINSOII' NS‘ z':i;t.:.!.ck.l:(bmp, out_f, sep="\t", append=F, quote=fF, row.nanes=I, col.names=S$
> tmp <- rbind(tmp, c("GC contel Lo1] 112}
: —ny| [1,] "Total length (bp)" "2885619"
> write.table(tmp, out f, sep= Yiz)) “mber of contiga® “28%
, col.names=F)#tmp®D R 5 Z I E U (3,1 "Average lengch"  "103057.821428571"
t [4,] "Median length" "58047"
m {5,1] "Max length" "472701"
[,1] [,2] (6,1 "Min length" "899"
1,] "Total length (bp)" "28856] (+’; neo - 0, 46404 E
[1,] Oota eng (bp) { 12,1 "GC content” "0.464045193416998" i—
[2,] "Number of contigs" "28" > | =
[3,] "Average length" "10305] « m ] »
[4,] "Median length" "58047
[5,] "Max length" "47270] ] - ]
[6,] uMin ’Lengthu "899" E 2. ?\gg’__ﬁ%%%m*ﬁonj—h%??ﬁi@XQU'—/VE‘y
AN o
[7,] "N50" "22238¢
[8,] "GC content" "0.464( |
> T3 5L0) FHFERINS Z LM ¥ ¥ @ Table 1 DFBNE (3 >~

iression Atlas 2 Pl72 7z 7V —VTHB ¥ v iEFE 2885619 bp., %GC : 464

T3 DBCLS 45 # D iGE 5 L 72w, bATWAZ Edbhad, 72, RED
Aug 01 2016, NGS\VXFVEEE 137




« F#  OFFEBEY=EE | Z50 oL, el T L TOC

O-7:1F7L

OFEMNZWI-3DIE RBNZIEFTE
TS LA >f=result JSLAB1 txthidH 3

> tmp <- rbind(tmp, c("Mi

write.table(tmp, out f,

col.names=F)#tmpO P E E#HEE LI 71 I B THRE

> tmp
[r]-]
[1,] "Total length (bp)"
[2,] "Number of contigs"
[3,] "Average length"
[4,] "Median length"
= [5,] "Max length"
=/M[6,] "Min length"

- [7'] uNson
-1;‘3 [8,] "GC content™

:ﬂ;, [1] "Lactobacillus casei
k&~ (2] "result JSLABI.txt"

=

> tmp <- rbind(tmp, c("N56", N50))
> L-i> tmp <- rbind(tmp, c("GC content", GC content))
>

E ity

13 = @) 19:50 {'%
§> tmp <- rbind(tmp, c("Number of contigs", Number of contigs))
4> 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 length", Min len))

sep="\t", append=F, quote=F, row.names=F

[,2]

"2885619"

Il28ll
"103057.821428571"
"58047"

"472701"

"899"

»222389"
"0.464045193416998"

12a.GCA 000309565.1.22.dna.toplevel.fa"
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. B3| ORI ETetE | B0t b ot . TLTOC DRZHRTIET,. QIsT

0-7 - ﬁ E ﬁ%‘ =% FERALTLSEGTY
. = AL

File Edit View Search Terminal Help 13 = €) 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
E , col.names=F)#tmpO P S E2HEELEL I 7M1 I B TRE
, > tmp

- i [11] [12]
> '— i [1,] "Total length (bp)" "2885619"
el [2,] "Number of contigs" "28"
. [3,] "Average length" "103057.821428571"
[4,] "Median length" "58047"
[5,] "Max length" "472701"
é [6,] "Min length" 899"
[7,] "N50" "222389"
| W [8,] "GC content" "0.464045193416998"
> list.files()
S8 [1] "Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa"
@ [2] "result JSLABIL.txt"
—0> q()
1% B Save workspace image? [y/n/c]: n
@ iuabielinux[genomes] 1s [ 7:534 %]
g=yyLactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa
¢~ yresult JSLABL.txt
il iu@bielinux[genomes] [} [ 7:534 %]
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. 23 | DRI E TS5 | Bol v b vot 4. L TQC DREEEIBEFC—qA T arEDIT

5 : HET, RE—hTFvT Ayt—
9-8 : REEé H%UDTI 0S %aﬁaﬁ«:fmziﬁééo

13 = ) 11:30 {%

l@ iu@bielinux[genomes] R -q [11:294 i ]

Aug 01 2016, NGS\VXFVEEE 140



. =5 | DA BRETSE | B0l T2 b, vot L. TLTOC DRI T HEfIZsave="“no” | AT a>%EDIT

| /LT, TS k image? [y/n/c]
W9-8 . RIZR THFD TIPS |Pammnnetnpagnens

a File Edit View Search Terminal Help 13 = 4) 11:33 %
f Aliu@bielinux[genomes] R -q [11:294 /i ]
E > ((save="no")

iu@bielinux[genomes] | [11:334&i ]
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Contents

n BAFBEFRFEONGS:EH F4EFETHDEE $FITFastQCLFaQCs)
O £9 1EXFaQCsEIT. LY, FastQCTlllumina adapter® ;H R iEEE
m Javad 09 S5 LDERTE EETT(Rockhopper2)
0 W2: JavaDHEEREA D A—F, GUIRRDZEFT
0 W3: Linux Tips (&, ps, kill, and nohup)
0 W4EW5: O RSA U hRDET(paired-end), VT R/NADERTE . BEIT
O W6:av> ko514 hRMDETT(single—end)
s LinuxRIZETORDF|AHE
0 W7:EENERR T . QuasRINYT—D DAV A—IL(ZT7—/I\V XA )
0O W8:REARIOTUN W ELEAEY /LRI EFEEXNFHRIVG GESFE1EDE2)
1 W10:sourceE %, /\vFE—FTOF|H
O WI2:\yFE—FTOMADERR. ANT7AILDIER/NRIETE
O W13:gziplEHgikRETD F|H

Aug 01 2016, NGS\VXFVEEE 142



File Edit View Search Terminal Help
A iu@bielinux[backup] pwd
/home/iu/Desktop/backup

i iu@bielinux[backup] 1s

=
woetlEZER P 7L

DRRO54113 163380 fastqc.html
DRR054113. fastq bz2
fastaLengthFilter.py
BISLAB5 1.R

JSLAB5 2.R

JSLAB5 3.R

JSLAB5 4.txt

JSLAB5 5.R

JSLAB5 6.R

JSLABS 7.txt

JSLAB5 8.R

JSLAB6 1.R
kmergenie-1.6982.tar.gz

platanusResult.zip
WQC.1.trimmed. fastq.gz
QC.2.trimmed. fastq.gz
result.zip

—DEMEIDSwegetZFIALET A BEERBIZIE

wgetLT=DHYIZL TS, EEIZITHO DX, O
"/Desktop/backup ] LIZ#H D . X EFHT7AILD
OE—%Z4T> TS, KERIBFT7VERIZHLA
WRAAZIT TUO-ZY B EETweetd 52DIFER
LET, http://www.iv.a.u—tokyo.acjp LA FDF7 45
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/

W10-1:sourced%

@
=
?

o

F!‘ )
< L

DD D

I\

l

« F#  OFFEBEY=EE | Z50 oL, el T L TOC

1)— Bresult JSLAB1 txtZHIf&. @
wget CJSLABS 1.RI771 L EE1E

File Edit View Search Terminal Help 13 = ) 17:32 3%
iu@bielinux[genomes] pwd [ 5:314%]
/home/iu/Documents/genomes

iu@bielinux[genomes] 1s [ 5:324 %]

Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa
result JSLABI.txt

iu@bielinux[genomes] rm -f result JSLABI.txt [ 5:324 %]
iu@bielinux[genomes] 1s [ 5:324 %]

Lactobacillus casel 12a.GCA 000309565.1.22.dna.toplevel.Ta!

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 caseli 12a.GCA 000309565.1.22.dna.toplevel.fa

iu@bielinux[genomes] | [ 5:324 %]

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

144




[ . B8 OAIRETeR | S0t ol ol o5 FLTOC Dhead THAIDSITHZERT. XF
Wlo 1 _ Fﬁﬂé EIFLTLBHAY, #RICRELENT
-1 . SOUICE =l % AUMBAED T, S TIESISLAL
=) File Edit View Search Terminal Help 13 BB = ) 17:33 i
Jiu@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
Mresult JSLABL.txt
iu@bielinux[genomes] rm -f result JSLABL.txt [ 5:324 %]
1u@bielinux[genomes] 1s [ 5:324 %]
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 [ 5:324 %]
JSLABS 1.R
Lactobacillus casei 12a. GCA 000309565.1.22.dna.toplevel.fa
1u@b1e11nux[genomes] head -n 5 JSLAB5 1.R [ 5:324 %]
in f <- "Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.
fa" #6061t 6BCOUBOLOOAT 6oin THOLG|
out f <- "result JSLABI1.txt" #6t0RUCHBBBBOLAT Bhout OOl
ol
. #@K@v@a pGb&PY [ GWHEHEE [ Bh
- oy library(Biostrings) #GpGboPEH [ GWEF VOO
“} iu@bielinux[genomes] | [ 5:334 %]
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s B DAIBETEE | 20 to b ot 5. 2L TOC DARR—rTvT Aytz—

W10-1:sourcefE % SEEFTICLCREEH

File Edit View Search Terminal Help 13 BB = ) 17:34 %

iu@bielinux[genomes] pwd [ 5:314 %]
/home/iu/Documents/genomes

iu@bielinux[genomes] 1s [ 5:324 %]
Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa

result JSLABI1.txt

iu@bielinux[genomes] rm -f result JSLABL.txt [ 5:324 %]
iu@bielinux[genomes] 1s [ 5:324 %]
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 %]
JSLABS 1.R

Lactobacillus casei 12a. GCA 000309565.1.22.dna.toplevel.fa
1u@b1e11nux[genomes] head -n 5 JSLAB5 1.R [ 5:324 %]
in f <- "Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.
fa" #6061t 6BCOUBOLOOAT 6oin THOLG|

out f <- "result JSLABI1.txt" #6t0RUCHBBBBOLAT Bhout OOl
ol

#6KBVHapuboPE [ BWHEEHE [ Bh

library(Biostrings) #GpGboPEH [ GWEF VOO
iu@bielinux[genomes] R -q [ 5:334%&]
>

mmwmﬁmmf
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. 23 | DA BEESE | Sl oIl vt 5. TLTOC B Y&l source(“JSLAB5 1.R”) 1 EF THERAD
] sk Z& o ROXIEFE—RTEAT TN BT
W10-1:sourcefd% DT, DD ES R ETTabF—E T &

=) File Edit View Search Terminal Help s = ) 1736 %

L _AJiu@bielinux[genomes] R -q [ 5:35 %]
E > source("JSR)

v

WIDD DD O
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W10-1:sourcepi%

CDEIATHTEEND, VF—

1y B = €4 17:37 %

[ 5:354 %]
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AR e |%s@v+z;/:m ot 5. £LTQC CDIHLEEM@IZES

W10-2: E{THE R

13 = ) 17:39 3%

l

E unlist, unsplit

Loading required package: S4Vectors
™ lBlLoading required package: stats4
Creating a generic function for ‘nchar’ from package ‘base’ in pa
ckage ‘S4Vectors’
Loading required package: IRanges
Loading required package: XVector
= @iWarning messages:
=31: In grepl("\n", lines, fixed = TRUE) :
N input string 1 is invalid in this locale
55 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) :
e~ input string 7 is invalid in this locale
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+ HiE Eﬁ?LEaE?’%‘ﬁI%i@ﬂt‘/ﬁm bk 0 FLTQC

@list filesOTHEER, FEMITH AT7AILEL
THE L zresult JSLAB1 txt DN ERB SN TLY
%, QREHRT , BlsTEZ DO, Dmore

File Edit View Search Terminal Help 'Cj?’(}b@qjﬁ'%i_ﬁo “'%fd:{f%:%f%é
4: In grepl("\n", lines, fixed = TRUE) :
| 1input 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] "Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa"
[3] “result JSLABL.txt"
> q(save="no")
iu@bielinux[genomes] 1s [ 5:445 %)
JSLABS 1.R
Lactobacillus _casel 12a.GCA 000309565.1.22.dna.toplevel.fa
result JSLABI1.txt
iu@bielinux[genomes] more result JSLABL.txt [ 5:445 %]
Total length (bp) 2885619
=S Number of contigs 28

= Average length 103057.821428571
Median length 58047
Max length 472701

|| IMin length 899

R N50 222389

igj? GC content 0.464045193416998

== 1u@bielinux[genomes] [ 5:454 %]
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0 - 28 | BAIBET S | 2oy o)L v w5 TLTOC MDIR —version |EFTDZETLUR
N— g R | EEBT ALk Yo
. —_— - =
WI10-4:RMIN— MG | arvo-rmcis, tr-ik
&' File Eitiew earch Terin Help : . —BiEFHLTIIZTRTLTL
iu@bielinux[genomes --version S TR L—HAL
| IR version 3.2.0 (2015-04-16) -- "Full of Ingredients" iﬁjﬁ_gé]ﬁifb‘(?tlﬂ@g%f%
2 ﬁ‘Copyrlght (C) 2015 The R Foundation for Statistical Comp o =lloe

Platform: x86 64-pc-linux-gnu (64-bit) grep= I H_ET, SbITEK
IRiaRMID version L ITD
R is free software and comes with ABSOLUTELY NO WARRANTY| HIZBESHBIENTES

You are welcome to redistribute it under the terms of thlt

v

v

GNU General Public License versions 2 or 3.
For more information about these matters see
http://www.gnu.org/licenses/.

iu@bielinux[genomes] R --version | grep "version" [11:585 & ]
R version 3.2.0 (2015-04-16) -- "Full of Ingredients"

GNU General Public License versions 2 or 3.

iu@bielinux[genomes] | [12:065 % ]

DD P

W W 3
|
A )\ &
v, N
' &
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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) LN &
ZEZELT.QN\YTFE—FOEAREEZELT

W10-5:/\wFE

File Edit View Search Terminal Help 13 = ) 17:52 3%
f Jiu@bielinux[genomes] pwd [ 5:514 %]
| 1 /home/iu/Documents/genomes
sl 1 U@Dielinux[genomes] 1s [ 5:514%#]

E JSLAB5 1.R

Lactobacillus caseli 12a.GCA 000309565.1.22.dna.toplevel.fa
result JSLABI.txt

Sl 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 %]
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. 25 OAIEETeE | 2oy oo wot o5 zLcocl | DYA—F L TEITLRER, #EHIZq0%R
P ETCRER T IEAFML. BEDLnuxa~
VRADFEIREIZHES TR EAH NS

W10-5:7\VyFTE

: 2 File Edit View Search Terminal Help 13 = €) 17:52 %
L 1> #6{66(GCHaYBoLLe)
a > hoge <- alphabetFrequency(fasta) #A,C,G,T,..0000626 BBIGE
UBGoBLLGLLELSBhogetClin |
> CG <- apply(as.matrix(hoge[,2:3]1), 1, sum)#C,GoG666666VHEGHCCHAL
o[
. > ACGT <- apply(as.matrix(hoge[,1:4]), 1, sum)#A,C,G, T666GGGEVEEE
ﬁ BACGTHOL® [
B > GC_content <- sum(CG)/sum(ACGT) #6090 [ 6" 6OBHCCHASHOLOLGE
>
. > #@t@@@(@@@cdﬁ
> tmp <- NULL
é > tmp <- rbind(tmp, c("Total length (bp)", Total len))
> tmp <- rbind(tmp, c("Number of contigs", Number of contigs))
- \I> tmp <- rbind(tmp, c("Average length", Average len))
5 > 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=
- oy, col.names= F)#tmp@@@g@@@ﬂﬁ 717237 GL2e 717717 7 g
- 3 b
:j iu@bielinux[genomes] [ 5:524 %]
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] s 258 | DAILIEE TS | B0l v 2 b vob 5. L TQC MDIsTHEER, FED M Zresult JSLABT txtHhAH A
WlO 5 Egé:: HRLLTEONTHY.QFDh 5T Y

§> tmp <- rbind(tmp, c("Average length", Average len))
4> 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)#tmp@@@g@@@ﬂfﬁﬂet@@GC@@®@@r®©

>

iu@bielinux[genomes] 1s [ 5:524 %]

Lactobacillus _casel 12a.GCA 000309565.1.22.dna.toplevel.fa
result JSLABI1.txt
fu@bielinux[genomes] more result JSLABI.txt [ 5:53 %]
Total length (bp) 2885619
Number of contigs 28
Average length 103057.821428571
Median length 58047
Max length 472701
Min length 899
= wN50 222389
i;jﬁ GC content 0.464045193416998
== iu@bielinux[genomes] | [ 5:535 %]

Eg; JSLAB5 1.R
A
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+ HFE  HFFEBEFsE | E50r vl wull A FLTOC

R[ULBERRIZXFIE TR EDES  EE,

W11: 3 FE (x5

9 File Edit View Search Terminal Help
iu@bielinux[genomes] head

Pk

A

-n 5 JSLAB5 1.R

EARIW13-61ZHEEEHHY . nkfD A A—JL
MTETULVEWLAIZFE4EWI3-52SBLTH
HTAA—IL, DJISLAB5 1. ROTRHID54T
PNERT, DAfileaY U FTXFa—REHER,

din f <-

d fa" #0061 GeBCOBBBEOLAT 60in_ 16016
oo [

"Lactobacillus casei 12a.GCA 0003095

R FERDIIGR=CELTV KDL S=H

out f <- "result JSLABI.txt" #oteq « Ok B EIRRFEL T<hHDTRIZHLEL
ﬁ #OUKGVBapBbePE [ GWeEHEH [ Gh

library(Biostrings) #GpHbGPY [ GWHT VU

iu@bielinux[genomes] file JSLAB5 1.R [ 5:574 %]

JSLAB5 1.R: Non-ISO extended-ASCII text

iu@bielinux[genomes] nkf JSLAB5 1.R > hoge.R [ 5:57 %]

iu@bielinux[genomes] | [ 5:574 %]
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« F#  OFFEBEY=EE | Z50 oL, el T L TOC

W11: X FE T XT3k

AR
2 File Edit View Search Terminal Help
Jiu@bielinux[genomes] head -n 5 JSLAB5 1.R

in f <-

"Lactobacillus casei 12a.GCA 000309565

@nkfEITZED I 7 A )Lhoge RO EX A D 51T
NERT EMNIXFEITHEEESN TLY
AHZEDNHMNB, Bhoge RO Fa—KIET
UTF-8 Unicode text |ELNVDED SLULVAY, #H
FETETLWNIEZELD T, BFIZKIZLALY

fa" #9064t HCUCHOLHBOEAT GHin_THCLG(
out f <- "result JSLABIL.txt"

0o[
#GKGVBapUbLPH [ GWEBHHE [ Gh

#610QUCHHLOOLOAT BBout Ol

- LAy ATTWAE Lv'ﬂ\\—'\-\-

in f <- "Lactobacillus casei 12a.GCA
mWAh774w%EﬁEbtmeﬁ%
out f <- "result JSLABIL.txt"

ut flc.*%%m
#M%EHJ7—V§D—F

library(Biostrings) #GpHbGPY [ GWHT VU

iu@bielinux[genomes] file JSLAB5 1.R [ 5:574 %]

JSLAB5 1.R: Non-ISO extended-ASCII text

iu@bielinux[genomes] nkf JSLAB5 1.R > e.R [ 5:57 %]

iugbielinux[genomes] head -n 5 hoge.R [ 5:574 %]
0

09565.1.22.dna.toplevel.

#FENT7AMIVBZERBELTO

NV T —-T D Jihﬁaf

= @hoge.R: UTF-8 Unicode text
?} iu@bielinux[genomes] |

5:5954 %]
[ 5:594#%]
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" oM
Contents

n BRI BEEFREDONGS:EFH FIRFTOEE (FFIZFastQCEFaQCs)

0O E£9 1EFaQCsEFT. BBV, FastQC Tlllumina adapter® jH ffE SR
m Javad 09 S5 LDERTE EETT(Rockhopper2)

0O W2: JavaDEEREA D O—k, GUIRRDZEST

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

O WA4EW5: O RS UMD E T (paired-end), V7R /NADELTE . BET

O W6:av> ko514 hRMDETT(single—end)
m LinuxIRIZETORDF|RE

O W7: 3 ER T, QuasRINYT—D DAV AR—JL(ZT7—/N\VXF )
W8:REARITUF, WO SLEAE 7/ LECHI B 1G EE KRR EHREVF GEE FE 1R DX2)
W10:sourcefi#. /\yFE—FTOF| A
WI2:\YFE—FTOMADERR. ANT7AILDiER/\RIETE
W13:gzipl L #gikRETD F| H

O
O
O
O
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W12-1: #ER1

IR O me

v

R

\

File Edit View Search Terminal Help 13 BB = ) 1801 %
iu@bielinux[genomes] pwd [ 6:0154%]
/home/iu/Documents/genomes

iu@bielinux[genomes] 1s [ 6:0154 %]
hoge.R

JSLABS 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 [ 6:014 %]
iu@bielinux[genomes] 1s [ 6:0154%]
JSLAB5 1.R

Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa
iu@bielinux[genomes] R --vanilla --slave < JSLAB5 1.Rj}

D——slaveA T3 EDITTEITSE
HE,. ETPRIZEERRINDGELDH
BADT, ZVRIODLEIHAENEINDS

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

158




v

ST DD OH S

RITHER,WIO-5L LT HEEND LIS

File Edit View Search Terminal Help 13 B = €) 1803 %
xtabs

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

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

do.call, duplicated, eval, evalq, Filter, Find, get, intersec
" is.unsorted, lapply, Map, mapply, match, mget, order, paste,
émaxémax.int, pmin, pmin.int, Position, rank, rbind, Reduce, rep.
1nt'rownames, 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 %]
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DIsTHERE, FEMNCH D I7MILDNFET D

File Edit View Search Terminal Help 13 B = €) 1804 1'%
anyDuplicated, append, as.data.frame, as.vector, cbind, colna

1D O

mes,do.call, duplicated, eval, evalq, Filter, Find, get, intersec
i is.unsorted, lapply, Map, mapply, match, mget, order, paste,

?maxﬁmax.int, pmin, pmin.int, Position, rank, rbind, Reduce, rep.
1nt'rownames, 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 [ 6:0354%]
- W)JSLABS 1.R
g Lactobacillus_casei 12a.GCA 0003069565.1.22.dna.toplevel.fa
£~ Mresult JSLABI1.txt
== iu@bielinux[genomes] | [ 6:045 %]
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" JE DJSLAB5_I.ROBHD2THER T,
W12-2: %Eﬁ’Z nkfERATRER L/ A TSETLB DL,
_ _& - X /|7 XA 1545 . JSLABS 1 RAVIE S E)

Jiu@bielinux[genomes] 1s

IT5DIE. DEETALIR)LEIZ, inf
THELEADIZAILOFEET D5

. T BX]
JSLAB5 1.R
Lactobacillus_casei 12a.GCA_000309565.1.22.dna.toplevel.fa
1u@bielinux[genomes] nkf JSLAB5 1.R | head -n2 [ 4:094% ]

in f <- "Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.f
Ha"# AN T 71 IVBEH/E L Tin_fICHE M

out f <- "result JSLABI.txt" #HNT 714 )IVB2&EHEE L Tou
t fIC 18 &

iu@bielinux[genomes] pwd [ 4:094% ]
/home/iu/Documents/genomes

iu@bielinux[genomes] [ 4:094% ]
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] _ Dresult2 T 4L 2K IZJSLAB5 1.REZOE—,

le 2 ] %E ﬂ;gz @ %IZIXJISLABS 1. RIS A HEL T
~ RAOEBES / LI7AIVITFELLEL.
) File Edit Vi i result2 - CJSLAB5_1 REEITLTH B E -
- A : [ 37995 & ]
\a< iu@bielinux[genomes] 1s [ 4:094 %]
JSLABS 1.R
,E Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.fa
1u@b1e11nux[genomes] nkf JSLABS 1.R | head -n2 [ 4:094% ]
| in f <- "Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel.f
b i s AN T 7AINBEEELTin fICHEW
out f <- "result JSLABI.txt" #HNT 74 RBZEZEEL Tou
‘ t fIC& 4
iu@bielinux[genomes] pwd [ 4:094% ]
=4 /home/iu/Documents/genomes
g iu@bielinux[genomes] cp JSLAB5 1.R ~/Documents/srp017156/result2
iu@bielinux[genomes] cd ~/Documents/srp017156/result2 [ 4:214 %]
~iu@bielinux[result2] pwd [ 4:21 %]
=0 / home/iu/Documents/srp017156/result2
iu@bielinux[result2] 1s [ 4:214 %]
é fastqCount.txt QC.1l.trimmed.fastq QC.stats.txt
- JSLAB5 1.R QC.2.trimmed.fastq QC.unpaired.trimmed.fastq
£ A nohup.out QC qc_report.pdf Rockhopper Results
E iu@bielinux[result2] R --vanilla --slave < JSLABS 1.R[ 4:214 %]
—_—
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2D INBE:

v

v

|
n

Lt b

w_ v .r

Mot EIT
File Edit View Search Terminal Help 13 = €) 16:39 {%
do.call, duplicated, eval, evalq, Filter, Find, get, intersect

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

pmax.int, pmin, pmin.int, Position, rank, rbind, Reduce, rep.i
int,

rownames, 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 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 caseil 12a.GCA 000309565.1.22.dna

(Dcannot open file::-%2(2Execution
haltedE LN R AT T AyE—2

KEDEBZHNDL

.toplevel.fa’

Calls: readDNAStringSet ... .open input files -> lapply -> lapply
-> FUN -> .Call2 -> .Call

Execution halted

iu@bielinux[result2] | [ 4:325%]
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| kage ‘S4Vectors’
b L-iLoading required package: IRanges

:ﬁ Lactobacillus casei 12a.GCA 000309565.1.22.dna.toplevel. fa

= B QlsLT=#E R, result JSLAB1 txtA E RS
le 2 _ %E ﬂ:ﬁ 2 TWEWZELA LMD, DER
- -2 . B 7 ~/Documents/genomes L [ZH7% 0L, BB (E

27 )L, JSLABS 1RIZ. AAT7AILEH

Loading required package: S4Vectors
Loading required package: stats4
Creating a generic function for ‘nchar’ from package ‘base’ in pac

\n@? unlist, unsplit LobT4LOR) ETOHEZRLTLNAIDS

=i 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

.toplevel.fTa’
Calls: readDNAStringSet ... .open input files -> lapply -> lapply

“AMl-> FUN -> .Call2 -> .Cal
@@ Execution halted
S

@ iu@bielinux[result2] 1

[ 4:325 %]
fastqCount.txt QC.1l.trimmed.fastq QC.stats.txt
JSLAB5 1.R QC.2.trimmed.fastq QC.unpaired.trimmed.fastq
nohup.out QC qc_report.pdf Rockhopper Results
L@ iu@bielinux[result2] 1s ~/Documents/genomes [ 4:4854 %]
SV ISLAB5 1.R

iu@bielinux[result2] | [ 4:52F %]
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" (Dwget TISLABS 2RE S 7/ 0 —F, @

le 3 ] %Eﬂ;ﬁg FD21T R RN, I FHERTRI £DIZ.
—J . X /7 ANT7AINEEF/INATIHEEL TS,
® S File Edit View Search Terminal Help @JSLABE)_ZR%/{“J?:E—P-G%??
f Jiu@bielinux[result2] pwd [ 7948 ]
@ /home/iu/Documents/srp017156/result2
: iu@bielinux[result2] 1s [ 7:054% ]
g fastqCount.txt QC.1l.trimmed.fastq QC.stats.txt
MISLAB5 1.R QC.2.trimmed.fastq QC.unpaired.trimmed.fastq
.l nohup.out QC _qc_report.pdf Rockhopper Results
4 S0 iu@bielinux[result2] wget -cq http://www.iu.a.u-tokyo.ac.jp/~kadot
sl 2/ D00k /JSLAB5_2.R
. iu@bielinux[result2] 1s [ 7:054 %]
fastqCount.txt QC.l.trimmed.fastq QC.unpaired.trimmed.fastq
= JSLAB5 1.R QC.2.trimmed.fastq Rockhopper Results
é JSLAB5 2.R QC qgc_report.pdf
nohup.out QC.stats.txt
' iu@bielinux[result2] nkf JSLAB5 2.R | head -n 2 [ 7:054 %]

.y in f <- "/home/iu/Documents/genomes/Lactobacillus casei 12a.GCA 00
0309565.1.22.dna.toplevel.fTa" # AN 7 7 A LB Z TR E L Cin _TIC I8 &R
out f <- "result JSLAB1.txt" #ENT 7A4IVRAZR/E L Tou
t fICHB 4

iu@bielinux[result2] R --vanilla --slave < JSLAB5 2.RJj[ 7:054#]

|
Ii@'

PG
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ETHER, T7—AYyE—H TN

13 == 4) 19:19 3%

| |
@ xtabs

,E The following objects are masked from ‘package:base’:
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
max,

pmax.int, pmin, pmin.int, Position, rank, rbind, Reduce, rep.i
nt,

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

unlist, unsplit

Loading required package: S4Vectors

Loading required package: stats4

S Creating a generic function for ‘nchar’ from package ‘base’ in pac
Mkage ‘S4Vectors’

Loading required package: IRanges

Loading required package: XVector

iu@bielinux[result2] | [ 7:194 %]
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DIsTHER , EMNIZHE HT7MIL
NEFEHEL. QFDHFHHLIELLY

ty @ = o 1921 &

unlist, unsplit
Loading required package: S4Vectors
Loading required package: stats4
Creating a generic function for ‘nchar’ from package ‘base’ in pac
Jkage ‘S4Vectors’
Loading required package: IRanges
Loading required package: XVector
iu@bielinux[result2] 1s [ 7:194% ]
fastqCount.txt QC.l.trimmed.fastq QC.unpaired.trimmed.fastq
JSLAB5 1.R QC.2.trimmed.fastq result JSLABI.txt
JSLAB5 2.R QC qgc_report.pdf Rockhopper Results
nohup.out QC.stats.txt
iu@bielinux[result2] more result JSLABI1.txt [ 7:214 %]
Total length (bp) 2885619
Number of contigs 28
Average length 103057.821428571
Median length 58047
=~ aMax length 472701
#MMin length 899
WIN50 222389
GC content 0.464045193416998
iu@bielinux[result2] [ 7:214 %]
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Contents

n BAFBEFRFEONGS:EH F4EFETHDEE $FITFastQCLFaQCs)
O F£9 [ZFaQCsEIT. 5LV, FastQCTlllumina adapter® ;H K2
m Javad 09 S5 LDERTE EETT(Rockhopper2)
0 W2: JavaDHEEREA D A—F, GUIRRDZEFT
0 W3: Linux Tips (&, ps, kill, and nohup)
O W4EW5: AT RSA U hRDEIT(paired—end), VT R/NADEKTE . BET
O W6:av> ko514 hRMDETT(single—end)
m LinuxXIRIEETORDF|AE
O W7: 3 ER T, QuasRINYT—D DAV AR—JL(ZT7—/N\VXF )
0O W8:REARIOTUN W ELEAEY /LRI EFEEXNFHRIVG GESFE1EDE2)
O W10:sourceB#L. /\yFE—FTOFIA
O WI2:\yFE—FTOMADERR. ANT7AILDIER/NRIETE
1 W13: gziplEfgikRE TOFI R
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" A OF / LI7AIWEQRRY) TR I 74
E s - LA HoBA—k, RTHTRT &I
W13-1: Hﬁ%ﬁﬂﬁfﬂg*ﬁ )IEL,<HX/ ’C%’C%o(ib\__;h\fb%\%)

File Edit View Search Terminal Help B =8 1124 3%

iu@bielinux[result2] cd ~/Documents/genomes [11:234 &1 ]

iu@bielinux[genomes] pwd [11:24% 7))

/home/iu/Documents/genomes

iu@bielinux[genomes] 1s [11:24% 7]

JSLABS 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% &1 ]

total 3764

-rw-rw-r-- 1 iu iu 2042 958 11 10:35 JSLAB5 1.R

-rw-rw-r-- 1 iu iu 2045 128 22 11:17 JSLAB5 3.R

-rw-rw-r-- 1 iu iu 2935947 128 21 16:28 Lactobacillus casei 12a.

GCA 000309565.1.22.dna.toplevel.fa

-rw-rw-r-- 1 1u iu 906567 128 22 11:24 Lactobacillus casei 12a.

GCA 000309565.2.30.dna.toplevel.fa.gz
iu@bielinux[genomes] [11:245 g1 ]

mmm&w.«, wl{m’

I

I\
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" ®R:<%7U7°|~774»0>%$JJ0)%%\%257%0
=K <73 FR TR TRYT K ezip EMEI7AILDFEET
W13-1: Eﬁ%ﬁ HﬁfﬁﬁF *FI' Hyu#&a:Tayma%gf %JsEAss_s.R%f;aﬁ

@& 9 File Edit View Search Terminal Help 13 = €) 11:26 %

f iu@bielinux[genomes] nkf JSLAB5 3.R | head -n 2 [11:254 & ]

@ in f <- "Lactobacillus casei 12a.GCA 000309565.2.30.dna.toplevel.

m— f2.02"# NI T 7 A VBZRE L Tin_TICIERH

ﬁ out f <- "result JSLABI.txt" #FENT 71N RZEBELToO
ut fIC 18 4

7 iu@bielinux[genomes] R --vanilla --slave < JSLAB5 3.RJj

v

I\
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v

(1D oS

|

Ei

®
W13-1: sx#ThR CTHEAT

I5—/KETTETLDIEN DD

File Edit View Search Terminal Help 13 = €4) 11:28 {%
xtabs

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

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

do.call, duplicated, eval, evalq, Filter, Find, get, intersec
" is.unsorted, lapply, Map, mapply, match, mget, order, paste,
?maxémax.int, pmin, pmin.int, Position, rank, rbind, Reduce, rep.
1nt'rownames, 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] [11:275&i ]
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" DIsTHEER, A T7A 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%%:ah%/a\g

File Edit View Search Terminal Help 13 = ) 11:28 %

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 [11:274 &i ]
JSLAB5 1.R

JSLAB5 3.R

Lactobacillus 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 JSLABL.txt [11:28% &1 ]
=y Total length (bp) 2907892
Number of contigs 1

Average length 2907892

2 Median length 2907892
Max length 2907892
|| Min length 2907892
= N50 2907892
f;i? GC content 0.464441595492542
= iu@bielinux[genomes] [11:284&i ]
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wget Cgzip EMEFASTARE X 774 LIS T S FEDURL
BRIEEEDDT VR TEET . ATAFZER DT

13-2:Ensembl b

v  Sequence Search | BLAST | Tools | More v  [RARSREEUZ NIRRT Q

Lactobacillus casei 12A

Lactobacillus casei 12A

Lactobacillus casei 12A

Provider European Nucleotide Archive® | Taxonomy ID 1051650
Search Lactobacillus casei 12A... m

e g. spaB or Chromosome:502057-502915 or synthetase

About Lactobacillus casei 12A

o Information and statistics

Gene annotation

Genome assembly: GCA_00030#565.2%

‘l‘)hnif;net(:_
0 More information and statistics What can | find? Protein-coding and non-coding hpt
genes, splice variants, cDNA and protein lacZ acc D

rb Download DNA sequence (FAST. sequences, non-coding RNAs.

Example gene

‘ Displ bl Bt 0 More about this genebuild -
B L [ —
rb Download genes, cDNAs, ncRNA, proteins - ’ * 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 vanation database. However you can
classification. process your own variants using the Variant Effect Predictor:
More about comparative analyses Variant Effect Predictor
o d % . Ie, w
°
Ensembl Bacteria release 28 - August 2015 © EBI About Ensembl Genomes | Contact Us | EMBL-EBI Terms of use | Privacy | Cookies |

Help
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Lactobacillus casei 12A

Lactobacillus casei 12A

Lactobacillus casei 12A

Provider European Nucleotide Archive® | Taxonomy ID 1051650

o]

e.g. spaB or Chromosome:502057-502915 or synthetase

Search Lactobacillus casei 12A, ..

About Lactobacillus casei 12A

o Information and statistics

Genome assembly: GCA_00030#565.2%

o More information and statistics
&] Download DNA sequence (FAST.

ﬁ Display your data in Ensembl Bacteria

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 v

Example regiol

+ Search Ensembl Bj

DEII)I LR, J_i!?.
AT AT LRILEEoF=M, 5
[CIZ@ZFEBIRLAN)IVIZEHELOTNARIEN
Hhind, Qb—42)LIEE$1132,907,892 bp

5 1B 5T
oA ENERF

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
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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




