ERET 1 HISAT2/StringTie %R\ 7= RNA-seq fi#th

T Z ClZ Nature Protocol IZ#8#( & 4172, HISAT2/StringTie/Ballgown % fifi 5 72 RNA-seq fi##T
FIiE (Pertea, M. et al. Nat. Protoc. 11, 1650, 2016)Ic#:-3% | Biass £ TZ Offfi % 17> TH X
5, #XiE. LTFoH A F2AOMFTE 30T, FIHOFHMICOW TR ESHT 22 L,
https://pubmed.ncbi.nlm.nih.gov/27560171/

1. 2—AHT 4L 27 IV DTDexl ICHBHL,.ZOHDT —X 7 74 )L chrX data.tar.gz
T 5 (LAT. $TIREZ2ITIEFETT 2 a~y FekT),
$ cd ~/bias21ll/exl1

$ tar xvfz chrX data.tar.gz

JEFLCCT&7/727 412 FY chrXx data DHFOLUTO7 7 4 VEFHT 3 ¢
chrX_data/samples: AJJ¢ 7%V — Fids] (FASTQ 7 7 4 V)
chrx data/indexes: VU7 7LV RELTHWET ) LDA VT v I A7 74N

chrxX data/genes/chrX.gtf: #EF7 /7 —v a3V

2. chrx_data/samples ® NiClt paired end T 12 ¥ 7V OES|T — X B A>T 3,
ZDI3H, EVBAT1IH Y ITARONT%iT>THAX I, BUFIEH v 7L ERR188044 12D
\WC, HISAT2 T¥ Y ¥ Y 7 L, StringTie CTT Y 7 AT 23 &5 —EHDMBEN %175 qsub A2V
TrTH D, RETHLZERD D gsub IR L 725tk TH 5,

gsub_hisat2.sh

#!/bin/sh

#PBS -1 ncpus=4
#PBS -N hisat2
#PBS -q small

cd $PBS_O WORKDIR
fname=ERR188044_chrX
input_dir=chrX data/samples
seq_dir=chrX_ data/indexes
gene_dir=chrX data/genes
output_dir=output

mkdir -p $output dir
hisat2 -p $NCPUS --dta -x $seq dir/chrX tran ¥
-1 $input _dir/${fname} 1l.fastq.gz -2 S$input dir/${fname} 2.fastq.gz ¥
-S $output_dir/${fname}.sam
samtools sort -@ S$NCPUS -o $output dir/${fname}.bam S$output_dir/${fname}.sam
stringtie -p $NCPUS -G $gene_dir/chrX.gtf -o $output dir/${fname}.gtf ¥
$output dir/${fname}.bam
227V 7 MEETPBS DA 7 a v & LT-1 ncpus=4 BEEINTNHEDT, 227V 7k




NDOZEESNCPUS IC4 DMUAINE Z L ICEFEREL X S, 3HETH 5 $NCPUS 1F, TNZhda
<V T3 cpu (ALy F) BERELTEBY., 22TlRKa~y FA—HL T 4cpu
o CEET 22 it b,

UTtoawvy Fcya7zd 7y T3
$ gsub gsub_ hisat2.sh

Y a 7OIRERTERT 5, USERNAME IO —HFEEANDE T &,

$ gstat -u USERNAME
Status (4555277 LH) PR (EfTH) hoTWwE I L ZMREL XS, 2ol
AFFEITHEDIRELRD T, EITHKRI N2 ETLIXL (RO ERH 5,

gstat TRH RN INA22LE Va7 I T LTS, 1s -1t THiZCHhI 7 74
NEMERL X S, IEL KEIEL TuiuE, output 7 4 L 7 F UBMERK S 11, #5322 opick
MEInzixsFchs, cofiic, a~v FETROERER, LI —Hhrzhzh
hisat2.0XXXXX. hisat2.eXXXXX (XXXXX ICIZ¥ a2 7 IDBAD) L) 7 7 4 LITHEN
INd, FEERT, BEFEERTLCOWIKEIREDR R0 ZHEREL LI,

$7/2. UToavwy F2ETLT, Efiu ey a 7BEHLEY Y —RZ2MEREL LI,
$ tracejob XXXXX (XXXXX I EFEDO77ANKZERLY a7 ID%EAND)

Y Y — 2RI TIREZ R TREZDITIC resource used.resource type=###DEA T
FRINTEY, resource type & L T cput iZ CPU K], walltime (3FEKiH], ncpus i
CPU ., mem I ATV EEZRL T3,
3. HIETIT- 72N %. fname TIREL72Y Vv IALEE 20D, 12 Vv I VRL T

79, Thidfor Laflio/eX 27 ) 7 2FHWTHEITLTHRWVA, 2 TRTLAY a7
Bl TEITLTALS, TLA4Y 37 Tld, 227 ) 7 FHIC$PBS_ARRAY INDEX &5
R MDA D . THITHRIE L = FIH O E Z NERAA L 72880~ = 72 ER L, Wi5icFE
732, TLAYa 7% I ANTZ7AV B 7 7408 bIT, file. 1, file. 2, ...
DEXICFALCARIICESEZMMLAEZZ 7ALHELTRY, ThbE X2 Y T FAT
file.$PBS_ARRAY INDEX D X 9 ICIRET 2 DA TH %,

SEDAN 7 7 ANIKEBEBOZD XS BAFNC o Tk, TOYGE, VR v
Vv 7 TEANT7 7 AN ERRIERORA Z 2T 200300 ) LT WHETH L2, 2T
e MU v F =725 XY ERICET % bash DEHNEBZH 720 ) T TR > TH LI,
BCAONEBIIEBOER 2 Fib, KERLZRTF T HE S X5 &7 — £#5E T, bash Tl
UFo Xy Ic LTERT 5,

$ Array=( fileA fileB fileC )



BTRO02LMELZDT, PIZITRIIOERZIY L TERRT 21T
$ echo ${Array[0]}
3% (PFEINABE RO THEE),
ZDBANER Z > C, HIHDORZ )V 7 h &, TLAY a7 %25 X5 IBIEL2DAUT
DA77 YT THo, BIEFRFTEIHETTRRINT D,
gsub_hisat2_array.sh

#!/bin/sh

#PBS -1 ncpus=4
#PBS -N hisat2
#PBS -gq small
#PBS -J 0-11

cd $PBS_O WORKDIR
input_dir=chrX data/samples
seq_dir=chrX_ data/indexes
gene_dir=chrX data/genes
output_dir=output

input files=("1ls $input dir | grep 1l.fastq | sed 's/_l.fastq.gz//'")
fname=${input files[$PBS_ARRAY INDEX]}

mkdir -p $output dir
hisat2 -p $NCPUS --dta -x $seq dir/chrX tran ¥
-1 $input _dir/${fname} 1l.fastqg.gz -2 S$input dir/${fname} 2.fastq.gz ¥
-S $output_dir/${fname}.sam
samtools sort -@ S$NCPUS -o $output dir/${fname}.bam S$output_dir/${fname}.sam
stringtie -p $NCPUS -G $gene_dir/chrX.gtf -o $output dir/${fname}.gtf ¥
$output dir/${fname}.bam

input_files 23 12 D% v 7 NMICHIGT 2 A7 7 A VA kg L 72 BCHIER T H 5,
ERBPCRL M)y ¥ =70, CARMBEBAZ PNy 7 74— THENLTWELUTDa<
VEFEFITLTCAHANER (Ny 7 74— bz ohoa~vy FEETLCZORREZD
TEWOMTF 2L RERLTN2),

$ 1ls chrX data/samples | grep l.fastq | sed 's/ l.fastq.gz//'

T, BUHIZHICIE ERR188044 chrX, ERR188104 chrX 0 12 fHlo ¥ v 7 ikt
TRHHBIASL Z EBHERTE 5, RDOITT. ZDRELYIA H$SPBS ARRAY INDEX CHEE L
THFEE—OWMYHL T fname KRAL T3, BAIEHOBRTIX0 2 HIEE 5 DT,
$PBS_ARRAY INDEX D & Z2fl(-JA4 7> a2 v )& 055 11 Offe LT3 HICHER,

Yalky7IvIidTa
$ gsub gsub_hisat2 array.sh
gstat TIREZEZL LS. 7 74 TR TLA Y a7 120y a7 e LTR RSN,



5.

Status ¥ B &> TV, A DY a7 (7Y a7) ODIREERMERL - 0& 13, gstat
tA 7 avEHWS

$ gstat -u USERNAME -t

BTL7Z5, output 74 L7 b VT 12 DY v 7 ikt 3 2 TSR AN S LT 3
TEERMERL LI, T/, BHEHT), B S —H N ZEM L 27 7 AADBYF TV a T
WHERENTWBE T & HHEEL X 5,

CZETT. KV IND) —FE2) 77 LV AAlicey ey 7 LCT Yy 7A L, ¥V
TN GRS Ein T oE RS L7 GTF 77 A v & LCET 2 & 2 A T
boTwd, ZOhe, FVvINITLDT vV TLERY~<—Y L TC—2DT /) T —3La v
Z7ANE L THERL, ShEHWTE&Y Y FLD~y vy 2R LEEERY EIET 2
LAYV T —REERT B AT vy TICHEDLD, CNEETT 522 Y 7+ % postproc.sh
ELTER LT3, 2% qsub THEITHE X,

LUTFATvarn) 2coxz ) 7 OBETIE vy I EICHhT Y b T — X EBERT
LA for V— T HFoTITo T 5,

for bamfile in $output_dir/ERR*.bam; do
fname="basename S$bamfile .bam"
sample name="echo $fname | sed 's/ chrx//'®
stringtie -e -B -p ${NCPUS} -G stringtie merged.gtf ¥
-0 ${ballgown_out}/${sample name}/${fname}.gtf $bamfile

done

T, =20V a TR TERINICETIN S 2D ICHHEPE G, ZoHsolE %2, 71
Aa 7% FSsTUTIZAZY 7 2B L TH X,
(A& ans TALZ P VDO TICH 3B)

(A7vaF NV ROFET) ZZETTILMXDAT Y 76 LT T L, ballgown 7 4
L7 P YWIC, Y IS EIAEK L TR B E T oAy v b T — 20 GTE 7 7 4
N, BX U Ballgown 0T —7 AR T —2 & LTI N T3, ThUEEGIT T
T8, REMiofrich s, n—Anr<v v FOR %5541, ballgown LT D
77 AN%E scp TXY v —FLTu—ANVERECHITZ{TS 2 &, Bias5 TR ZFELT
TE5ILDTEDLD, ZOEAF, UTofcEET 2L, 1) BV AWy r—UhH
DTAVAL=ATEILHTEDE, ZOBKIZ, FHOF—LT 4L 2 ) EitA v R+ —
NEND, 2) 777 4y 7 AFKREITIICIE X Windows BEEAi v — A VICRE I LT
BT ERQEICL DL, FORRIZu 4 VEIC ssh =Y A7V avERIEET AL,



(F7vaFr: F—2_=208K) S, )7 7L v ESIL 2 OoRER4 YTy 2
ARHOHLOARI N2, REICITT 2B 2 b 2 B CHET 2 8845 5,
Z DRI, biass LICEOPNIZUATOF 2 <=2 7 7 A V2 BT 2 LHTE 5,

T—RR—=2 RS

Illumina iGenomes /bio/db/igenomes

Ensembl /bio/ftp/ensemble

NCBI Genomes /bio/ftp/genomes/refseq (F7z21% genbank)

INbZEMeTY 77 L v AESIZME L, hisat2-build TA ¥ 7 v 7 22K T % X
2V 7+ & LT preproc.sh B L7ZDT, KD 2 NTNEEZMHERL 72 ETEITL
THhEI, TDRZ VT MiE, 774N Tl iGenomes 2»H T — X X HUFT 5 25, a X
v b ZfHIFES Z & T Ensembl ¥ NCBI Genomes 2*H7 — X ZHUfF 3 5 L HICAHETE
%,



KKEZ2 TLAYaT7%E->7-BLAST OXET

PBS FIfliko#E<T, 2T VEIIZHEILCT LA Y a 7 LTRITT 2HIAMTE 2, 22
TRZENEZEBICRL>TAHLI), 2—RAAT 4L 27 P DTD ex2 IHHIL LS, 7Y ES
12, HECH o0 L A UHERREY ) L0 E TR sce_protfasta TH 3,

BeH 7 7 AN SET DI B WARITERD 20, & TEES 7 7 A v F—T 4 )
T4 780275 L SeqKit D split 7 a= v FEoTIToTHA LI,
$ seqgkit split sce prot.fasta -p 50

Zoa~y P, BH 7 7 ANbolidhlz-p 47y a v TCIRELEZRD 7 7 A MicnElT 5,
#iH (T sce prot.fasta.split &\WH T4 L7 P VIS S, x_O)'ZF'Ef%ﬁ%E L&o,
sce_prot.part_nnn.fasta &\ 9 £ (nnn it 001 2> 5 050 DEfE) @ 50 D7 7 4 ric
gEENTR2

UTFORZ7 )7 I, 2hbD7740EANELTT LAY a7 L LT blast %73 2,
gsub_blast.sh

#!/bin/sh

#PBS -1 ncpus=8
#PBS -1 mem=12gb
#PBS -N blast
#PBS -gq small
#PBS -J 1-50

cd ${PBS_O WORKDIR}

segn="printf "$03d" $PBS_ARRAY INDEX"
query=sce_prot.fasta.split/sce prot.part_ ${seqn}.fasta

db=swissprot

outdir=sce prot.${db}.blast out
output=$outdir/sce_prot.part_ ${seqn}.tab
mkdir -p S$outdir

blastp -num_threads $NCPUS -db $db -outfmt 6 -query $query ¥
-evalue 0.001 -out Soutput

L. BFET VA Y a IR otk RFEIXZ Do PBS ICRFEOFLIRTH 5,

7y av-gEEEL TS, A $PBS ARRAY INDEX IC -J TIE L 72 1-50 Offi
ZIEICRA LT s0lOH 7Y a7 0bRmbTLAY a7 LTETEINS, 7L, 22T
ANTZ 7 ANEZDB O OMEE 2 3MOBIEICKR > Ty, ZoOBRNICERTE-0
mhmf:va%mmfwéo:nﬁc§%@?~ﬂ%7ﬁ~vvF&ﬁ?é%ﬁpﬁmi
ERICHARD 2~ FC, "803d" TO 2 HIRE 2 3NTOBEME~DZEMAITRL T3, filx




WU Foa~y Fix @&fTta L) 010 2H 15 5,
$ printf "£03d4d" 10

¥, (F7) Va7 B ORI 2 Y V-2 & LT CPUKSHE #£Y 12GB #f5E L T
W5, BLAST [3ffiz 2 A€ Y 03B BRY A€ ) FIcT —2_R—A%EML TETINE DT,
RERT—AR—REMHAT I AT ) 2R KRMERT 208D 5, Z D7 blast ¥ 2 —
PHEINTWE D, SEIHVE T —Z X=X swissprot (3% ZETRKELRWVWDT, HFED
small ¥ =2 —CTH+HThH 3,

% qsub THEITL X I,
$ gsub gsub _blast.sh

gstat -t TH 7V a 7L oETRNEIHERT 3,
$ gstat -u USERNAME -t

TDLE, TRTOY a 7HFETIRE R KidAh-oTELT., —fBIRFFLIREQICh> T3
B3I TH b, P, WE, 50HOY 2 TR Fa—ICA-TEY, Ya7dHzY sfilo cru %
BHRLTHEITLTnE, 22C, 2hboDYa 73T 3 cPu B &EHE 400 Hich > TH
D, Z#iT small F=2—IlBWT, 2—¥H7- ) CHRAFRFHICEITTZ % cPU$ 300 2%
T3 (Bias Kk T2 Fa—fEROT -7 1 %SO L), ZOGA, RFCETEINE Y
2 7813 300/8 = 37.5 %A B LN TES, KO IIFFLREL RS,

I L7 2 TR SR THA, Ya 7B 0 cru BEHPLT LI, Ya TR
LT, FAL cPUBZMH o TOMERRNZ 3%\, Lo T, ZDXHILYard
720 @D cPU BZEHP L CREBIREBEL 2 L, —RICETHRIXMET T2, SHOGEIE, ¥
275720 D cPuBE 6 AUTICTNIEZ DX S filfIC X 2B IREEIREL R,

FREOEFTBK Do T2b, 77 ANEREL T cPUEE 6 ICEHE L T (ncpus=6) HFETLT
BEI FE L MO EDF 2 —DRAEAICL o THRIKFICETING Y 3 THUT
EhboTL bDTHEETSEIL,



