T8

MicroRNA Sequence Analysis of
Small RNA-Seq by miRDeep2

Ya-Chi Lin, Ph.D.
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Winter J et al. Many roads to maturity: microRNA biogenesis
pathways and their regulation. Nat Cell Biol. 2009 Mar;11(3):228-34.
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'I‘@l Requirements of microRNA
prediction/analysis
* can accurately identify known and novel
miRNAs in all animal major clades

e can distinguish miRNAs from other argonaute
bound small RNAs

* reports miRNAs that can stand up to high
throughput validation

* be efficient in memory and time consumption
* be user-friendly

Friedlander MR et al. miRDeep2 accurately identifies known and
hundreds of novel microRNA genes in seven animal clades. Nucleic
Acids Res. 2012 Jan;40(1):37-52.
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Principle of miRDeep
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Friedlander MR et al. Discovering microRNAs from deep sequencing
data using miRDeep. Nat Biotechnol. 2008 Apr;26(4):407-15.
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* Pre-process Data



A
Tg Working Interface

* Examples

= Windows: PUTTY or PieTTY
= Mac: Terminal (built-in app)

e Link to download PieTTY

= http://www.binfo.ncku.edu.tw/tools.php



PieTTY [login]

B s mmarr P TEE r oRErt. mran BT _RT T T

2 PieTTY Configuration

" IP: 140.116.56.169

\ It's Easy To Create Your Connection.

Host Mame (or IP address Port
140,116.,56,169 v IEE PY N Otes.
T Tenet (BES) o= )
- ~User Interface — Port: 22

WV Menubar I PuTTY mode V¥ English UI

— Connection type: SSH

—PieTTY Information

PieTTY Version 0.4.00 (beta 14) by Hung-Te
' o Lin «<piaip@csie.org:=

Abhout | Open Cancel




PieTTY [Practice with Linux commands]

#* 140.116.56.169 [99x28] -0 x|
Connection Edit  Wiew ‘Window Option Help

e |Is * Q1: How many files do
o |s-| you see after Is

?
+ Is —help command:

* Q2: Any difference
between Is and |s -I?
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lllféPieTTY [Practice with Linux commands]

* |ess file_name

o n

— “q” on keyboard the to leave
* head file_name

* tail file_name



Time for practice
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'@ miRDeep2 [Files in today’s practice]

* reads.fa

* genome.fa

¢ *.ebwt

* mature.fa

* precursor.fa

* others_mature.fa



miRDeep2 [Workflow]

e bowtie-build input.fa output &
. e Ex: bowtie-build genome.fa genome.bb &
enome
thdex e Several genome.bb.x.ebwt files will also be output.

e collapse_reads.pl input.fa (3-letters species abbrev.) > output.fa &
e e Ex: collapse_reads.pl reads.fa dre > reads col.fa &
For:,gttsing o After formatting: (3-letters species abbrev.) uniqueNo_xNum Ex:spe_1 X100

e mapper.pl reads col.fa—c —p genome.bb -t reads_col vs genome.arf &

S o A arf file will be generated after executing.
mapper.pl

e miRDeep2.pl reads_col.fa genome.fa reads_col_vs_genome.arf mature.fa
others_mature.fa precursor.fa 2> report.log &

e Result files will be generated.

Execute
miRDeep2.pl

— N | NV




Sl
'@ Reads formatting

* collapse_reads.pl input.fa (3-letters species
abbrev.) \> s output.fa &

e collapse_reads.pl reads.fa dre > reads col.fa &

* Use find_read_count.pl \reads_col.fa
to calculate how many total reads count in fasta file



Time for practice
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E Execute mapper.pl

* mapper.pl \reads_collapsed.fa \—c ,—p Agenome ,—t
Areads_collapsed_vs_genome.arf , &

 mapper.pl reads col.fa —c —p genome.bb -t
reads_col_vs_genome.arf &

*<Note: The genome needs be the output filename
(genome.bb) of bowtie-build!
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* Analysis & Results Interpretation



g Excute miRDeep2.pl

* miRDeep2.pl \reads_collapsed.fa o
genome.fa \reads_col_vs_genome.arf  study_species_mature.fa
others_mature.fa , study_species_precursor.fa , 2> . report.log &

* miRDeep2.plreads col.fagenome.fareads col vs genome.arf
mature.fa others_mature.fa precursor.fa 2> report.log &

< Notes

1. new_reads_col.fa

2. genome.fa

3.

mature_study species.fa others mature.fa precursor_study species.fa
Zebra fish Fugu or others Zebra fish
none none none

4. No space between 2>



Time for practice
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Download results

Name  Ext size | Type |/ changed |_ater | Name  Ext Size | Changed ~ | Rights
B.. Parent directory 2013-08-30 18:06... a ®. 2013-08-30 17:06:37  naxr-xr-x
(Jpdfs_31_08_2013_t_10_56_14 File Folder 2013-08-31 12:01... a : b _10 2 11:13:59

’Ellcorﬁ:mls 19,860 File 2012-12-18 14:42... a |)dir_prepare_signature1377917852 2013-08-31 10:57:33  rweer-xr-x
ﬂcontrolsz 31,086 File 2012-12-18 17:51... a | expression_analyses 2013-08-31 10:56:36  rwoer-xr-x
@pfedictians_ari 322,035 File 2012-11-26 10:48... a |[mirdesp_runs 2013-08-31 10:56:14  rwnar-xr=x
= README 17,531 File 2012-11-26 10:48... a [ = result_31_08_2013_t_10_56_14.bed 0 2013-08-31 11:13:59  rw-r--r-
@TUTORIN 3,412 File 2012-11-26 13:45... a rﬂ report.log 11,057 2013-08-31 11:13:59 -
|IT‘ﬂn'liRN.ﬂ.s_e><pressnel:l_all_samplnes_Sl_EIEi..‘ 32,156 Microsoft Office... 2013-08-31 10:56... a . 2013t _14.html 91,006 2013-08-31 11:13:14
|IT|Eﬂresultj1_03_2EI13_I:_10_56_144:sw 8,920 Microsoft Office... 2013-08-31 11:13... a rﬂa]result_S1_03_2013_t_10_56_14.csv 8,920 2013-08-31 11:13:14  rw-r--r--
6’] Thumbs.db 5,120 Data Base File 2013-03-25 04:40... ash E] error_31_08_2013_t_10_S6_14.log 348 2013-08-31 11:13:13  rwer--r--
& expression_31_08_2013_t_10_56_14.... 55,988 Firefox HTMLD... 2013-08-31 10:56... a & expression_31_08_2013_t_10_56_14.html 55,278 2013-08-31 10:56:41  rw-r--r--
@ result_31_08_2013_t_10_56_14.hktml 91,884 Firefox HTMLD... 2013-08-31 11:13... a ‘t_ﬂ;]miRNAs_expressed_aII_sa'nplesﬁ1_08_2013_t_10_56_14‘|:sv 32,158 2013-08-31 10:56:36  rw-r--r--
|@ | sample_result.html 33,376 Firefox HTML D... 2012-06-25 19:02... a El]genome.l’a 1,376,438,262 2013-08-31 10:54:24  rw-r--r--
7'_~Disc0vering microRMNAs from deep sequ... 503,882 Adobe Acrobat ... 2012-11-13 14:51... a @reads_col_vs_genams.arf 806,167 2013-08-31 10:52:30  rw-r--r--
ZmirdsepZ_NARZﬂiZ,pdf 1,831,985 Adobe Acrobat ... 2013-06-22 16:11... a E] mapper.log 1,372 2013-08-31 10:52:30  rwer--r--
@fﬂter_alignments.pl 4,862 PLFile 2008-04-03 23:22... a @gemme.bb,revi.ebwt 169,331,596  2013-08-31 10:50:40  rw-r--r--
"g]- AmiRDeep2.pptx 165  Microsoft Office... 2013-08-31 10:25... ah @genome.bb,rev,l.ebwt 391,545,252 2013-08-31 10:50:39  rw-r—-r--
@Linuxﬁlfﬁ?i’.‘.pptx 81,639 Microsoft Office... 2013-08-30 15:19... a @genome.bb,‘l.ebwt 338,663,181  2013-08-31 10:50:38  rwe-r--r--
|I;ﬂr|'niRDen3|:\.|:q:'t>< 1,202,036 Microsoft Office... 2012-12-18 16:28... a ﬁgeme.bb.S.eMt 230,138  2013-08-31 10:50:38  rwer--r--
|Ité]rniRDneepZ.pptx 1,340,811 Microsoft Office... 2013-08-31 11:32... a E]genme.bb.z.emt 169,331,596 2013-08-31 10:50:38  rw-r--r--
|ItéjrniRD|3|3|:'2_09062lJ13.|:|:»t>< 359,905 Microsoft Office..., 2013-08-30 16:14.., a ﬂ]gen«ne.bb.l.emt 391,545,252  2013-08-31 10:50:37  rw-r—r--
|Iiﬁj0_rniRDee|:;2_SOP.|:n|:ﬂ:>< 340,495  Microsoft Office... 2013-08-30 11:30.., & E]reads_col‘fa 458,752 2013-08-31 10:43:58  rw-r--r--
ECLC_RNAseq_download.rar 3,718,077  WinRAR archive 2012-12-25 14:30... a Ehsa_ﬂthers_mature.l’a 77,747 2013-08-30 18:07:30  rwe-r--r--
gmirdeepl\EW.rar 1,531,266  WinRAR archive 2012-12-18 16:36... a @reads.ﬁa 2,175,085 2013-08-30 17:32:57  rwe-r--r--
E] mirdeep. TXT 2,046 Text Document 2012-12-14 11:08... a ﬁothers_mature.fa 931,763 2013-08-3017:11:51 PW-r=-r-=
E_l]demo_full.xls 426,496 Microsoft Office... 2012-12-18 16:29... a @precursar.fa 51,609 2013-08-30 17:11:50  rw-r--r--
@demo_results.xlsx 160,585 Microsoft Office... 2012-12-18 16:34... a @matuefa 9,173 2013-08-30 17:11:50  rw-r--r--



miRDeep2 results [I]

* Asingle html that links to all results

* Performance survey

e Estimates of sensitivity and # of true positive
novel microRNAs

Swrvey of miRDeep2 performance for score cut-offs -10 to 10

‘ I novel miRINAs ‘ knovwn miRBase miRINAs ‘ |
|ijDeep2 score Ipredicte(l by miRDeep2 |esﬁmatell false positives |esﬁmated true positives |i11 species |i11 data |(letected by miRDeep2 |esﬁmatell signal-to-noise |extisinn gearing
10 45 2x2 43 £2 (95 £ 3%) [e47 [141 (o2 (65%) [36.3 2
E la6 B£2 43 £2 (94 £ 3%) 247 141 [92 (65%) 135.3 2
8 |54 B£2 [51£2(95%3%) 247 141 |92 (65%) [35.3 2
17 |59 B£2 |56 £2 (95 + 3%) 247 141 [92 (65%) [34.2 2
6 |63 k2 |59 £ 2 (94 £ 3%) lo47 141 92 (65%) 311 2
B [135 [7£2 128 £ 2 (95 £ 2%) 247 141 [108 (77%) [25.5 2
4 201 154 |186 +4 (92 £ 2%) lo47 141 (115 (82%) 17 2
E 237 e £7 [191£7 (81 3%) [o47 [141  |[116 (82%) l6.9 2
2 [300 (788 2228 (74 £ 3%) le47 141 (116 (82%) 4.9 2
1 |508 126 £ 12 [382 £ 12 (75 £ 2%) 247 141 [117 (83%) 4.6 2
0 771 244 £ 13 52713 (68+2%)  [247 141 |[118 (34%) 3.5 2

Friedlander MR et al. miRDeep2 accurately identifies known and hundreds of novel
microRNA genes in seven animal clades. Nucleic Acids Res. 2012 Jan;40(1):37-52.




miRDeep2 results [ll]

* Asingle html that links to all results

* Performance survey in today’s example

Swrvey of miRDeep2 performance for score cut-offs -10 to 10

| I novel miRNAs | knovwn miRBase miRINAs | |
|m.iRDe-ep2 score |pretlittetl by muRDeep2 |estimate(l false positives |esti.m:|te(l true positives |i.n species |i11 data |tletettetl by muRDeep2 |estim:|te(l signal-to-noise |exrision gearing
|10 lo o£o0 [0£0 (0 +0%) 247 14 |[536%) [71.4 1
E o ox0 0£0(0%0%) [e47 14 |5 36%) [71.4 1
8 0 lo+o |00 (0% 0%) 247 14 [5(36%) [71.4 1
17 o lo+0 [0+ 0 (0 0%) 247 14 [5(36%) [71.4 1
6 o ox0 [0£0 (0 +0%) [o47 [14 |6 @3%) [85.7 1
E 1 ox0 |[1£0 97+ 17%) lo47 14 [7(50%) 162.5 1
[ 2 ox0 20 (94 + 16%) [e47 14 o (64%) 4o 1
3 E [1£1 |2+ 1 (78 +26%) 247 14 o (64%) 143 1
2 [5 [1£1 £ 175+ 22%) [e47 14 o 64%) 0.5 1
1 |10 R+1 [8£1(80 % 13%) 247 14 10 (71%) 8.5 1

B 17 fx2 [13£2 (77 +12%) [e47 14 [1071%) l6.3 1




miRDeep2 results [ll]

* Asingle html that links to all results

* A table of novel miRNAs in today’s example

novel miRNAs predicted by miRDeep2

- —

pr:;::h‘::ty total praature Lo star  mignificand example miRBase
WV::M lﬁ:‘(l):! miRNA I:]:: read | read n:: read | randfold mﬁe miRNA with the m‘:‘ NCBI tw::::smm:mne consensus star sequence PIOCUTSOT $eq PIECUTSOT ¢

candidate count | cound |cound (cound | p-value samne seed

is atrue

positive
[ar10 087 [50 porzo17 [ [se0 1430 [0 [0 |fes [ [ezamir-1768-3p [ [oisst hecnzomemcaszamezey  [ccsscconzmcameszreumn [cessccmpmicancazecmoananmonamzsznzanzncssamezss [ar10:1111271:
a0 1708 66 bot=016[ [0 [0 [0 [0 |pes cnmiR-4001e-3p ST PP T — — P AAZAATALODS — 4r10:1717498°
ae10 118 39 prss026 [ 22 |8 0 [0 s oan-miR-1366 et oz MCAECHCANIE | USUESNCECUSNRIIEEIIEE | [ A A A SN E S S AEEIEE e10:1020882.
[auw10 1776 [2.9 prssoz] [ B b o e | fsmir-1285-5p | pus pmocssconzicee [pumommmesizanias | fgecacscsscazmcgcgee Zzzczannc R [ar10:1095826¢
|Lhr1l] 460 |2.4 |D.‘.75 +0.22 [_’5_[5_]0_[0_ [,'es | [bta—miR-:!-iEll | Ibﬁ Isgagl:mgugtuaagtggag\:ag |guunm1cagtg\:gngtucu:c |agagtmgugtuaagcggagtagnaaacugngagtummlcsg(gtgsgumc |c}\r10:5348525.
210 750 [17 beozoz[ F [ b [0 ke | [emiR3s0r | bl Erwuscomsmecs  [cmcan cucc [emesmmznmmz sz o snnmnssnaog [ac10:3823650.
ae10 171 13 bsoz013 | |5 s b o e ——rre| S —  P— T — w10:1665749.
10 1263 [1.2 baozoz| [ [ b o e celmiR-238-9p Bl heevemeamesuccas [zzsscccmcginnicnn [ezsscccmcesaniccomzsmonmnnnicc s esnanzanesucess de10:1770691
chrld 834 |11 080 £0.13 [ F 12 0 0 ho [ppt-amiR 166j m TR Tl e T a2t ZaCETMnIEaImaC |a¢cggaccugacugagmgcagumgw:ugtagtcccgg«ggwuggwx |cbrl0:9822238,
|dn'i.0 1821 |1.0 |0.30 +0.13 ’_hlﬁ_‘|2 |0 |0 ires | lhn-miR-lSS-i--Bp | Ibg l:ucucu:cgcugumcugu:agu |ggwagwuagtgga§:ggggag |§mgw:agtggagcmmmmcgtugmﬁugucagu |ch'10:1?83?49:-
[ar1o 1927 [o.6 prrzoaz [ [& |[s b o s [ [scamir-727.3p | [blast |mesgerazcagmcazsgn | fumzmgugcaccunagiac facx sccumzmooue B — [ar10:1840122:
del0 123 [0.5 brrz0az [ & [+ b [0 e sth miR773b-3p olast | [Emigumiciarucuzmicsgmae | CAZIcIZIZIEOcaanIe | [t A I A AT A S DA DI A r10:1122986.
10 839 |04 brrzo2| B 0 o s brrmmiRs210 plst |prucomezrugzrugzin  [ucciguerancangziang e [a10:9830294.
chrld 671 (0.2 0.77 £0.12 _2_ 2 0 0 s ama-miF 1521 blast | KaolZUCAZUZZDDIAOIZTIOL  [AACHTIACACCANIZA0CADICE | O DIAC A AN LZ RO C R0 AT RN AZAC A0 AZAZ A DTN LZIDI0L ke 10:TTTEE90.
|l'_hl'1l] 78 |0.'.! |D.'.T'.T +0.12 [_'3_[3 ]El [IJ b’ﬁs [ rht&-miR-}BllSc I Ibﬂ 'J,gm,g\nmmicagu::gagtgcg [cln.lcw:cag\:ucugugg\:ucucugtsg\::' DNCATZITCZC ACHDICAZE: CZOMIOMCAZOIZNZZOIOLICAZC Idn'l[l:j‘.?ﬁﬁ-lj___
a0 2438 o brreonz[ 1t 1 b [0 e | [ymiResezp | forast frzmzmscccomginmecs  [psmmsanszzusccaca f HACCCOTIZAOTIECA: CIAHNZZM NN EZACCAICSAE [ari0:2516192¢
[aw1o 1504 [o prrzoz[ 1 0 T o s | [scamiR-128.3p | plast |rscsnzauscorcanzang | [commgsgzuace ¢ fucac sz CCAIZUA O NIZAZE A ORI [aw10:1441303¢




miRDeep?2 results [IV]

Provisional ID : chr10_947
Score total : 5
Score for star read(s) -1.3
Score for read counts 0
Score for mfe 1.7
Score for randfold 1.6
Score for cons. seed 3
Total read count 1480
Mature read count 1480
Loop read count 0
Star read count 0
freq.
»
1 o
0.75"¢
0.5
0.25dk
0
1

5'- agaucuaccuacauguaccugcagaguucacuu

[ A R T A TR G A

25

ﬂ_
o
-
+—
—
O—
o
r—

38 60 length

Mature

agougouugaucaagguuggagangaacuuugagaaaggaag -3

R DR AR RS RS RES DRRRR DR D DR R DD NI b |

reads

exp

I-‘OOE

sample
dre
dre

dre



miRDeep2 results [V]

0.75"

0.25mm

1 25 38 60 length
Mature
5'- agaucuaccuacauguaccugcagaguucacuu agougouugauc aagguuggagaugaacuuugagaaaggaag -3 exp
................. e N T e N e e e e DN RS R R S DR RO R S DR D RRRID R RN D) QUMM | | [ reads mm sample
............................. ACUUCCAACCOUGUUCAAUCAT s s csvssssssssssssssssssssvssssssssssssssssssssssssssssssssos 9 0 dre
.............................. CUUCCAACCCUGUUCARAUCAT .« s s s ssussanssnanssmsnsnsssnnssanssnssasssasssnssnnssnnssnssss 3 0 dre
.................................................................... GgageugeuugaucaagguUIga. « v e e v s sr s s aa s 1 1 dre
.................................................................... Agagougcuugaucaagguugga. « « s s v s s vnsansnssnnn s 1 1 dre
.................................................................... UGAgeUgCeUUgAUCAATIUUTTA . v s v v v v s sssnonssnssas 4 0 dre
..................................................................... JageugeUUgAUCAATTUUTTR . « « v s v s s nsvssssnnesss 19 0 dre
..................................................................... UagougouugaucaagguUgga. « cvevesrrrerssraasoe 1 1 dre
..................................................................... AagougouugaucaaggUUITAT « « « s« s s s s s sss s s nnns [ 1 dre
...................................................................... AgoUgCUUgAUCAATTUUTT « « v » s s v s s nnsannssnnnnn 2 0 dre
...................................................................... AGCUTCUUGAUCAATTUUTTA v v v v v s s s v s renssnnan 4g o dre
...................................................................... AgCUgCUMTAUCAATTEUTTAT « « « v« s s s s s s s s nwensas 2 1 dre
...................................................................... ETe (s felelils EVTEETS [« {111 Ts (s Vs S 1 1 dre
...................................................................... aAgougouugauCAATTUUTTAT « « =« s s s s s s s s ssnnnnn 1263 0 dre
...................................................................... AgoUgCeUUgACCAAGTUUTTAT « + v v v s v rnnsrssnnesos 1 1 dre
...................................................................... AgCUGCUUGAVAAAGTUUTTAT « + v v v e v vrrrrssnnasos 1 1 dre



Time for practice



N
Download fasta from miRBase [l}

* http://www.mirbase.org/ftp.shtmi

w.mirbase,org/Ftp, shin & | |8 - Google . ‘é B

(5] Most visited | O] Outlook Web App [ | University of Hlingis Al... netFiles &) Ensembl 'S Ensembl genome bro... 1M Gmal = NCBI = BlastzebraFinch = Taeniopygia quttata (.. B Index of ftp:f/ft

Home §| Search | Browse || Help §l Download § Blog Submit :m

miRBase Sequence Download

» Previous releases

» README Release notes - read these first!

> miAdat all published miRNA data in EMBL format

» hairpin.fa Fasta format sequences of all miRNA hairpins

» mature.fa Fasta format sequences of all mature miRNA sequences

> mIRNAClift Changes between the last release and this

» mikMA.dead List of entries that have been removed from the database
» miFam.dat Family classification of miRNA hairpin sequences

Genome coordinates

aae.qff3 ame.qff3 ath.gff3 bmo.gff3 bta.qff3 cbr.gff3 cel.gff3 cfa.gff3
cre.gff3 dme.qgff3 dps.gff3 dre.aff3 ebv.aff3 fru.gff3 gga.aff3 hemyv.aff3
hsa.gff3 kshv.gff3 mdo.qgff3 maghv.gff3 mml.qff3 mmu.gff3 0s5a.9ff3 ptc.aff3
pir.aff3 rmo.qgff3 sme.qff3 tae.gff3 mi.gff3 wvi.gff3 xir.aff3 zma.gff3

Comments, questic




- |
'goownload fasta from miRBase [ll]

 http://www.mirbase.org/ftp.shtml

e Right click to download mature.fa and
nairpin.fa

e Rename mature.fa to all_mature.fa
e After uploading all _mature.fa:

— catch_fasta_with_keyword.pl hsa all_mature.fa
— catch_fasta with_keyword.pl hsa hairpin.fa



Find species names in miRBase
e ftp://mirbase.org/pub/mirbase/CURRENT/

Index of ftp://mirbase.org/pub/mirbase/CURRENT/

® Up to higher level directory

Name Size

= 0_THIS_IS_RELEASE_20
g aliases.txt.gz 306 KB
I8 aliases.txt.zip 306 KB
__ database_Files

genomes

3= hairpin.fa.gz 993 KB
3 hairpin.fa.zip 994 KB

=) LICENSE 1 KB
g mature.fa.gz 488 KB
g mature,fa,zip 4355 KB
38 miFam, dat.gz 111KB
38 miFam, dat. zip 111 KB
3B miRNA. dat gz 2731 KB
3B miRNA. dat.zip 2731 KB
3B miRNA.dead. gz 18 KB
3B miRnA. dead zip 16 KB
3B mirNA. diff. gz 56 KB
3B miRNA. diff.zip 56 KB
3 miRNA, str.g2 2167 KB
3 mirRNA.str.zip 2167 KB
3B mirnA.xs.gz 1859 KB
38 mikna. s, zip 1859 KE

= Organisms.kxt.gz SKB

SKB

| README SKB

Last Modified

2013-06-24
2013-06-24
2013-06-24
2013-06-25
2013-06-24
2013-06-24
2013-06-24
2013-06-24
2013-06-24
2013-06-24
2013-06-24
2013-06-24
2013-06-24
2013-06-24
2013-06-24
2013-06-24
2013-06-24
2013-06-24
2013-06-24
2013-06-24
2013-06-24
2013-06-24
2013-06-24
2013-06-24
2013-07-03

13:35:00
16:57:00
16:57:00
08:32:00
17:02:00
16:57:00
16:57:00
13:36:00
16:57:00
16:57:00
16:57:00
16:57:00
16:57:00
16:57:00
16:57:00
16:57:00
16:57:00
16:57:00
16:57:00
16:57:00
16:57:00
16:57:00
16:57:00
16:57:00
15:29:00




Application for miRDeep?2

. http://www.binfo.ncku.edu.tw/

uL.F-IQLAI'{:LAI(:L,AIbL. CAIGCATGLAIGLAIGLAIGLATGCATGLATGCATGLCATGLATIGLATGLAIGLAIGLA | GUA | GUA T GCATGCATGUATGLATGLATGLCATGLATGLATGL
ATG[" CATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGCATGE

&TGCATGCMGCHGCATGCATGCATGCA GCh GC.hTGCA‘I’GCATGEATGC!.TGEﬂTISCATG{ATGCA'IGC.ﬂGC#TGCA‘GCATGCMGC.&TGCATGC
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Thank you



A
'I'@ miRDeep2 documentation

e https://www.mdc-
berlin.de/36105849/en/research/research_te
ams/systems_biology of gene regulatory ele
ments/projects/miRDeep/documentation



PuTTY [login]

& PuTTY Configuration ] x|
Categoy = |P:140.116.56.169
B- S_ession [ Basic options for pour PuT T session |
L,D aaing — Specify the destination you want to connect to
[=]- Terminal
; Host Name [or IP address) Paort
i Keyboard
. Bel [140.116.6.129 22 * Notes:
. Features Connection type:
[=- Window " Raw " Telnet O Rlogin * SSH (" Serial

- Appearance - P 0 I"t . 2 2

. Behaviour ~ Load, save or delete a stored session
" Translation Saved Sessions

" Selestion i — Connection type: SSH
. . Colours Nopmi v e

: Default Settings

=1~ Connection bianCKU I i‘
i Data igbclass

Prowy igbcomputation il
igbhive |

i Rlogin workshop

Close window on exit:
" Blways  C Mever (¢ Only on clean exit

About | Open | Cancel




PuTTY [Practice with Linux commands]

login as: user name

user nawme(l140.116.6.129'=s password:

e |Is * Q1: How many files do
o |s-| you see after Is

?
+ Is —help command:

* Q2: Any difference
between Is and |s -I?




121
< Reads formatting [extra work]
* cat filename | tr -d '\r' > new_filename &

e cat reads_col.fa | tr -d '\r' > new_reads_col.fa &

e Use s -l to check the file sizes of reads_col.fa and
new_reads_col.fa



