RNA-seq analysis
with reference



* mapping reads to reference sequence
e comparison of different dataset
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open terminal

load reads data to server

wget http://163.25.92.61/course/testread.fq

load & extract reference sequence to server
— 59672 cds sequence

wget http://163.25.92.61/course/testcds.fasta.gz

gunzip testcds.fasta.gz




import reads data
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EZ Mumina...

¢ k5 CLC_Data 2 SOLID...
o [ Example Data ;
@ - Eg Fasta.. g Murmina
T o= ﬂﬁ REE":.-"E'E hin l:':':l g Sangerm 1. Import files and options Mﬂﬂ_
B ==X SAM/BAM Mapp Look In: | csardas
T = Tabular Mappin = blast
] CLC_Data
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] CLCdatabases
D testread.fq

File Mame: |testread.fq

Files of Type: |Illumina Genome Analyzer files ¢ty .fastqy .fq/ .qseq)

General options
[] Paired reads

Discard read names

lllumina options

) Mate- pair Fforward-forwa...
Remove failed reads

® Paired-end (forward- rever:

[[] Discard quality scores Quality $co.. |lllumina Pipeline 1.5 and later |w

Automatic

NCEI/Sanger Phred scores
INlumina Pipeline 1.2 and earlier
Illumina Pipeline 1.3 and 1.4

xgancel

& Previous |_Illumina Pipeline 1.5 and later
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File Edit Seard L Toolbox Workspace Help

G 0 06 G000 D D

\Navigation 2
TS Y
? 3 CLC_Data 7
o [ Example Data
e~ f[3 0318
e[ 0331
o (3 0325

5 Look In: | clc ‘v‘ E
i= testread

o B Recycle bin (... 9 CLC_Data

[ CLCdatabases

[ CLCGenomicsWorkbench4
[ Desktop

D Rfaml0.fasta

D testcds.fasta

Import |

File Name: [testcds fasta |
Files of Type: ‘FASTA (fa/.fsa/.fasta) ‘,‘
Q- [<enter search term>
------------------------------------------------------------------------------------------ Select | ‘ Cancel ‘
- * Options
IHlumina (Done)
™ ® Automatic import

) Force import as type: | |
Create MA Plot

Gé*l ' Force import as external file(s)

Creaate Netailard Manninn Rennrt iMnansi |—“ :El



File Edit Search View Toolbox Workspace Help
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raphics | Print | Undo | Redo | Cut | Copy | Paste | Delete |

CLC Genomics Workbench 4.5.1 - Evaluation (Current workspace: Derault)

Workspace Flug-ins Search

o

b TR T AN

= testcds O ES testads El

? CLC_Data
o= [ Example Data
-3 0318
- [ 0331
o [ 0325
o5 course0401
i= testread

o= ﬁ Eecycle bin (...

kg

Q- |<emer search term:

Rows: 59,672 Sequence list: testcds

Filter: |

Mame

Description

Trickhmraam=e cmaimnalic T2INTT12231AITVAT ADSICA Anmat

Trichomonas_vaginalis_C2|D51322E88|TVAG_595070lAnnot...
Trichomonas_vaginalis_G3|D5132994|TVAG_331990Annot. .
Trichomonas_vaginalis_G3|D51133 14| TVAG_488080Annot. ..
Trichomonas_vaginalis_CG2|DS1133 14| TVAG_48E8070Annot. .
Trichomonas_vaginalis_C2|DS1133 14| TVAG_4883 00[Annot. ..
Trichomonas_vaginalis_G2|D3130891|TVAG_533850]Annot...
Trichomonas_vaginalis_C3|D3114139|TVAG_396440Annot...
Trichomonas_waginalis_C3|D5113272|TVACG_026810/Annot...
Trichomonas_vaginalis_C2|D5114280|TVAG_17VE7S0lANNot...
Trichomonas_vaginalis_C2|D5114960|TVAG_17&740/Annot. ..
Trichomonas_vaginalis_C3|D3114262|TVAG_211140/Annot...
Trichomonas_vaginalis_C3|D5112255|TVAG_2102 10/Annot...
Trichomonas_vaginalis_G3|D5114370|TVAG_ 1122 10/Annot. .
Trichomonas_vaginalis_G3|D5114139|TVAG_3 965 00/Annot. .
Trichomonas_vaginalis_G3|DS130405|TVAG_S73830/Annot. .
Trichomonas_vaginalis_CG2|DS1132 89| TVAG_097650Annot. .
Trichomonas_vaginalis_C2|DS1132 89| TVAG_097300Annot. .
Trichomonas_vaginalis_CG2|DS113255|TVAG_2 093960 Annot. .

coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein

coding) DMA-directed RMNA polymerase [l largest subu...

coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) consenved mypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein

coding) Spermatogenesis-associated protein, putative

coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) host cell factor C1, putative

coding) conserved hypothetical protein

Fraclimat samemrnel buasatlatiesl meatain
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e~ [ 0318
o [ 0331
o [ 0325
o 7 coursen40l

P e e s

| Description

Trichomonas_vaginalis_Ga|D5132 2 88| TVAC_S95 070l Annot. .
Trichomonas_vaginalis_G3|D5132994|TVAG_33 1990 Annot. ..
Trichomonas vaginalis_G3|0D51133 14TV AC_488080Annot. ..

_GE|DS1153 14 TVAL 48807 0]Annot....
_GEDS1153 14 TYAL_488300]Annot....
JGI|D513 089 ) TVAS _S32E50]Annat...
CAIDS 1141391 TVAL 5954401 Annat

coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein

i= test| 45 Show Ctrl-0
o= ‘ﬁ, Recycle Neaw N
Show [
Toolbox J
& Cut Ctrl-X
Copy Ctrl-C
[E Paste Ctrl-w
Q Delete Delete
ﬁ Import.. Ctrl-l
Eﬁ Export.. Ctrl-E
R @ Local Search... Ctri-F
L |<enter searc  Sort Folder Ctri4Shift-R
........................................... -

% Alignments and Trees

ﬁ. General Sequence Analyses
ﬁ. Mucleotide Analyses

ﬁ Protein Analyses

ﬁl Sequencing Data Analyses
Ef]. Primers and Frobes

@ Cloning and Restriction Sites
f&& RNA Structure

g Expression Analysis

v T T 2w W v wv w

coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein

coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) host cell factor C1, putative

coding) conserved hypothetical protein

coclimat comcam el bnasetbeticsl seatoin

coding) DMA-directed EMA polymerase [l largest sub

coding) Spermatogenesis-associated protein, putative

m g‘ﬂ‘\b Update Folder

- Restore
lumina (Done)

ﬁ Empty Recycle Bin

' High-Throughput Sequencing *
= BLAST 3

[ ——

§ Location [
-reate MA Flot Sequence Representation b
= (100 % =) :

reate Detailed Mapping Rep...
) | (100 % =]

reate Experiment from Selec..
=| 1100 % =)

Trichomonas_vaginalis_G3|D5113602|TVAG_1142 20 Annot
Trichomonas_wvaginalis _C3|D5112255|TVAS_210=210)Annot
Trichomonas_vaginalis_G2|D51353 14| TVAC_0955 2 0] Annot
Trichomonas_wvaginalis_G2|D5113 644 TVAC_ 296190 Annot
Trichomonas_wvaginalis_CS2 DS L1132 89| TVAC_098000] Annot

_ SO LIS T VAL _Z SO U ATTTTL

_GED5141240|TVAS_S01E840]Annoy
_G3|DS1163 66| TVAL_153950]Annot
_GEDS115289|TVAL_0S7E20]Annot
_G3DS115602|TVAL_114100]Annot

:e’ Trim Sequences...

= De Novo Assembly...

=% Map Reads to Reference...

IEI Create Detailed Mapping Report..
=-_‘ﬁ Merge Mapping Results...

Ik SNP Detection...

12 DIP Detection...

£L ChIP-Seq Analysis...

Ative

roaate Fvnarimant from Salar

Processes LTnnIhnx |

s RMA-Seq Analysis...

F§ Expression Profiling by Tags b
=5 Small RNA Analysis »
= Multiplexing 3
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e Data

D LESLLUS Wl | EH LEILLUD S|

Rows: 59,672 Sequence list: testcds

Filter: |

RNA-Seq Analysis

ds
bin (..

i

1. Sel
1401 1: 2. Set references >

uencing reads "_

Reference
) Use reference with annotations
® Use reference without annotations

i= testcds

Extend annotated gene regions

Flanking upstream residues
Flanking downstream residues

Mavigation Area

Select nucleotide sequences

¢ £ CLC_Data

o [ Example Data

o[ 0318

o5 0331

o [5 0325

? 3 coursen401
H= o an

m 2]l |

=P Next || < Einish || X ca

Mapping Rep...
100 % =)

nt from Selec..
100 % (=)

nt fram Salac

10lbox

Trichomonas _vaginalis_G3|D51353 14|TVAC_09553 0] Annot...
Trichomonas _vaginalis_G3|D5113644|TVAG_296 190| Annot. ..
Trichomonas _vaginalis_G3|D51132 89| TVAG_098000]Annot...

coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein

Q- [<enter search term>

CEEEAY

Create Mew Sequence List

b

Selected Elements (1)

i=  testcds

C

x Cancel

< oK




1. Select sequencing reads
2. Set references

3. Read mapping settings

| I

RNA-Seq Analysis
Set parameters

Mapping settings

Maximum number of mismatches

Minimum length fraction 0.9—
Minimum similarity fraction 0.8—
Maximum number of hits for a read| 10

[]Use color space

[ |Strand specific alignment

Paired settings
Minimum distance
Maximum distance

[Juse 'include broken pairs' counting scheme

y e la ]

| ‘- Previous | ‘ ‘ | J Finish | | x Cancel |

L =

:: - = - T T - T =,
ping Rep... ” | |Trich0m0nas_vagina|is_63|D5135314|T\-"AG_095530|Ann0t... coding) conserved hypothetical protein




Rows: 59,672 Sequence list testcds Filter: |

RNA-Seq Analysis

. 3
1. Select sequencing reads AT L s
01 2. Set references
5 3. Read mapping settings
in ( 4. Exon identification and
discovery
Type of organism
® Prokaryote
() Eukaryote
Exon discovery
[] Exon discovery
Required relative expression level E
Minimum number of reads
Minimum length
1
= | L 3o ][ o ][ Xone |
apping Rep... Trichomonas_vaginalis_G3|DS1353 14| TVAC_095530Annat... coding) conserved hypothetical protein
100 % = §§ Trichomonas_vaginalis_G3|D51 13644 TVAC_296190Annot... coding) conserved hypothetical protein




i= testeds O Etestads 9|

Rows: 59,672 Sequence list testcds Filter: |

RNA-5eq Analysis K

L
1. Select sequencing reads XTI SSIIT
0401
2. Set references Output options
tcds 3. Read mapping settings Create list of un-mapped sequences
efin (... 4. Exon identification and Create report
discovery )
[] Create fusion gene table
5. Result handling Minimum read count E
Expression value
Expression value |Genes: RPKM |v
Genes: Unique gene reads
Result handling Genes: Total gene reads
) Open
ch term ® Save
s Log handling
| Make log
0
it IIl ‘ & Previous || = Next H < Einish || 3 cancel ‘

Trichomonas_vaginalis _C2|D51353 14|TVAS_095530Annot... coding) conserved hypothetical protein

Trichomonas_vaginalis_C3|D5113644|TVACS_296190|Annot... coding) conserved hypothetical protein
Trirhamnanac vaninalic C2IRTT1IIISAITVAS AQSANMATARnAT radinat rancanmad hvmathatiral nrntain

%

| Mapping Rep... H i
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¢ k3 CLC_Data
o [ Example Data
o[ 0318
o [ 0331
o [ 0325

g~ ] course0401]
i= te
= testods
testread RhA-5eq
i= testread unmapped reads
[ testread report

o ‘ﬁ Fecycle kbin (...
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Umlu Rede | | Cin Cn|l1-

Paste | Delete | '-rinpan Flug ins §li.rlll‘

b B 21

= testcds O |/ = testeds Orﬁ* RNA-Seq Analy... D|/

£ testread RNA-Seq B|

7 E3 CLC_Data

o [ Example Data

o [ 0318

o[£35 0331

o= £5 0325

[ course0401
= testread
= testeds

i= testread unmapped reads
[ testread report
o ‘ﬁ, Recycle bin (...

Q- [<enter search term>

>

RMA-5eq Analysis (Done)
| | 100 % =2

Hlumina (Done)

Rows: 59,672 Filter: | = s
.................................................................................................................................................................................................................................................................................................................................................................................................................................................... > Ci
Feature D | Expression values |  Gene length | Unigue gene reads | Total gene reads | RFP KM |
Trichomonas_wvaginalis_G3|D5132288|TVAG_S. . Q.00 855 (4] ly] 0.00|=~]
Trichomonas_wvaginalis_G2|D5132994|TVAG_S. . Q.00 453 0 4] 0.00[=|| =St
Trichomonas_wvaginalis_G3|D51133 14| TVAG_4. . Q.00 867 (i} 4] 000
Trichomonas_wvaginalis_G3|D5113314|TVAG_4. . Q.00 216 0 4] 0.00
Trichomonas_vaginalis_G2|DS113314|TVAG_4... 0.00 152 0 0 0.00
Trichomonas_vaginalis_G3|D5130831|TVAG_S... 0.00 1225 0 0 0.00
Trichomonas_wvaginalis_G3|D5114139|TVAG_S. . Q.00 1164 i} 4] 0.00
Trichomonas_wvaginalis_G3|D5113272|TVAG_O. .. 2.87 4035 1 1 2 B7
Trichomonas_wvaginalis_G2|D5114960|TVAG_1. . Q.00 942 (4] 4] 000
Trichomonas_vaginalis_G2|D5114960|TVAG_1... Q.00 249 Q Q 0.00
Trichomonas_vaginalis_G3|D5114583|TVAG_Z... 0.00 574 0 0 0.00
Trichomonas_waginalis_G3|D5113255|TVAG_2. .. 1,298.39 285 2 2 1,298.39
Trichomonas_vaginalis_G3|D5114370|TVAG_1... 9.31 2484 2 2 931
Trichomonas_wvaginalis_G3|D5114139|TVAG_S. . Q.00 567 0 4] 0.00
Trichomonas_wvaginalis_S2|D5120405|TVAG_S . . Q.00 435 (i} 4] 000
Trichomonas_wvaginalis_G2|D5113289|TVAG_O. . 0.00 573 0 4] 0.00
Trichomonas_wvaginalis_G3|D5113289|TVAG_O. . 121.18 1148 3 3 121.18
Trichomonas_vaginalis_G3|DS113255|TVAG_2... 0.00 1740 0 0 0.00
Trichomonas_vaginalis_G3|D51133 14 TVAG_4... 0.00 213 0 0 0.00
Trichomonas_wvaginalis_G2|D51133 14| TVAG_4. . Q.00 876 0 4] 0.00
Trichomonas_wvaginalis_G2|D5114370|TVAG_1. . B811.49 570 8 4] B211.49
Trichomonas_vaginalis_G2|DS112644 | TVAG_2... 9,932 114 1 1 9,93
Trichomonas_vaginalis_G3|D5141940|TVAG_G... 0.00 963 0 0 0.00
Trichomonas_wvaginalis_G2|D5116366|TVAG_1. . Q.00 156 0 4] 0.00
Trichomonas_wvaginalis_G2|D51132289|TVAG_O. . Q.00 420 (4] 4] 000
Trichomonas wvaninalis G2IDS112602I1TVAS 1. Q.00 942 (1] 4] 0.00
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Frt Width | 1/

E testeds O [ Etestcds O [EE* RNA-Seq Analy.. O[ ZZ testread RNA-Seq © | E= testread unma... O]

Rows: 10,373 / 59,672

Filter:

) Match any

|Tutal gene reads |v||>

@ Match all

Bl

* 5hc

D% (=)

D% (=)

D% =

Jone)
D% (=)

Minnan T

Feature ID | Expression values |  Gene length | Unique gene reads | Total gene reads | RPEM [
Trichomonas_vaginalis_C2|D5112272|TVAC Q... 2.87 4035 1 1 2.87 |~
Trichomonas_vaginalis_C2|D5112255|TVAC_2... 1,298.39 285 32 32 1,298.39 (=
Trichomonas_vaginalis_C2|DS1142370|TVAC_L... 931 2484 2 2 931
Trichomonas_vaginalis_G2|DS112289|TVAC_0... 121.18 1146 1= 1= 121.18
Trichomonas_wvaginalis_G3|DS114370|TVAG_1. .. 811.49 570 38 40 811.49
Trichomonas_vaginalis_G3|D5113644TVAG_2. . 9.93 1164 1 1 9.93
Trichomonas_vaginalis_C2|DS112 644 TVAC 2. 9.01 2568 2 2 9.01
Trichomonas_vaginalis_G2|DS112289|TVAC_0... 41.01 3948 14 14 41.01
Trichomonas_vaginalis_G3|DS1133 14 TVAC_4. .. .08 3804 2 2 .08
Trichomonas_vaginalis_G3|D5113644TVAG_2. . 11.73 1971 2 2 11.73
Trichomonas_wvaginalis_G3|DS113255|TVAG_2. .. 381 3036 1 1 381
Trichomonas_wvaginalis_G3|D511332 1| TVAG_3. .. 15.63 2220 3 3 15.63
Trichomonas_vaginalis_C2|DS112822|TVAC_3... 104.74 552 5 5 104.74
Trichomonas_vaginalis_C2|D5112255|TVAC_2... 49,84 =15 3 3 49,84
Trichomonas_vaginalis_G3|DS113602 | TVAG_1. .. 4 99 2319 1 1 4 99
Trichomonas_wvaginalis_G3|D5113255|TVAG_2. .. 36.19 1278 4 4 36.19
Trichomonas_wvaginalis_G3|D51133 14 TVAG_4. . 3411 1017 3 3 3411
Trichomonas_wvaginalis_G3|D511332 1| TVAG_3. .. 2156 2145 4 4 2156
Trichomonas_vaginalis_C2|DS11232 1| TVAC_3... 20.84 555 1 1 20.84
Trichomonas_vaginalis_C2|DS112 644 TVAC 2. 14.94 774 0 1 14.94
Trichomonas_vaginalis_G3|DS113822|TVAC_3 ... 22 8B1 507 1 1 22 8B1
Trichomonas_vaginalis_G3|D5113644TVAG_2. . 419 81 &606 22 22 419 81
Trichomonas_vaginalis_C2|D5113822|TVAC_3... 5.46 2118 1 1 5.46
Trichomonas_vaginalis_C2|DS112602|TVAC_L... 3,95 2925 1 1 3,95
Trichomonas_vaginalis_C2|DS139402|TVAC_ 5. .. 32.06 g2 0 3 32.06
Trichomonas_vaginalis_C2|D5112272|TVAC_0... 72873 G603 3B 3B 72873
Trichomonas_wvaginalis_G3|D5113272|TVAC_O. .. 996 4644 4 4 996
Trichomonas_vaginalis_G3|D51133 14| TVAG_4. . 66.32 1395 8 8 66.32|_|
Trichomonas_vaginalis_C2|D5113272|TVAC_0... B850.28 1020 75 75 B50.28 |-

‘ = Open Mapping | | &= Create Sample from Selection Expression value: |Genes: RPKM |v|

E!!:EIE#



ile Edit Search View Toolbox Workspace Help
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CLC Genomics Workbench 4.5.1 - Evaluation (Current workspace: Default)

Reilo | w%ﬁ;éﬁ :@:

il ! b

= testcds O Etesteds O [E2* RNA-Seq Analy.. O

testread RNA-Seq Or

testread unma.. O[ [E5 testread unma... ml

J
b TR TS
? £z CLC_Data

o 5 Example Data

o [ 0318

o 50331

o [ 0325

? £ coursen401

¥E testread RhNA-Seq

(&) testread report
o ﬁ, Recycle hin (...

2~ [<enter search term> | &

Rows: 13,510 Sequence list: testread unmapped reads Filter: | | @[ = )

........................................................................................................................................................................................... ~ Column width
Name [ Length [ Automatic |+

ABOEIRABXX:2:1:9448: 2 068#TAGCTTAT/1 EIR
ABOEQRABXX:2:1:11359:2064#TAGCTTAT/1 83[=|| ~ Show column
ABDEIRABNX:2:1:13993:20644TACCTTAT /1 89 —
ABOEORABXX:2:1:14390:20664TAGCTTAT 1 89
ABOEIRABXX:2:1:17547:20664TAGCTTAT /1 89 [l Accession
ABOEORABXX:2:1:18160:2068#TAGCTTAT/1 89 [ Description
ABOEIRABXX:2:1:20267:20684TACCTTAT 1 89 )
ABDEIRABXX:2:1:20503:2062#TAGCTTAT /1 89 L Latin name
ABOEIRABXX:2:1:3479: 2000#TAGCTTAT/1 89 [_|Modification Date
ABOEIRABXX:2:1:4353:20B0#TAGCTTAT/1 89 —
ABOEIRABNX:2: 1:7746 207 O#TAGCTTAT/1 89
ABOEORABXX:2: 1:8382:207 1#TAGCTTAT/1 89 Select All
ABOEIRABXX:2: 1:9827 207 9#TAGCTTAT/1 89
ABOEIRABXX:2:1:17975:20704TAGCTTAT/1 89 PLTIN]
ABOEIRABXX:2: 1:5249:2093#TAGCTTAT/1 89
ABOEIRABXX:2:1:6178:20B9#TAGCTTAT/1 89
ABDEIRABNX:2: 1:6559 2 0B6#TAGCTTAT/1 89
ABOEORABXX:2:1:9112:2093#TAGCTTAT/1 39
ABOEIRABXX:2:1:9493 2092#TAGCTTAT/1 54
ABOEIRABXX:2:1:16620:2088#TACGTTCT/1 44
ABOEIRABXX:2:1:17773:20904TACCTTAT /1 89
ABOEQRABXX:2: 1:4084:2 103#TAGCTTAT/1 89
ABOEIRABXX:2:1:9376:2 LO4A#TAGCTTAT/1 89
ABOEIRABKM:2:1:18916:2 102 #TACCTTAT /1 29
ABOEIRABXX:2:1:9044 2 114#TAGCTTAT/1 89
ABOEORABXX:2:1:10326:2 108#TAGCTTAT/1 89
ABOEIRABXX:2:1:11961:2 1 144TACCTTAT/1 a0
ABOE9RABXX:2:1:15992:2 10B#TAGCTTAT/1 89
ABDEIRABXX:2:1:16588:2 1124 TACCTTAT /1 an
ABOEORABXX:2:1:16977:2 1094TAGCTTAT 1 a0
ABOEIRABXX:2:1:17101:2 1 164TAGCTTAT /1 62 [+

INA-Seq Analysis {Done)

]| [100 % (=)
Nlumina (Done)

E[ 100 % =@
Create MA Plot

[ |100 % =)
Create Detailed Mapping Report (Donegy




CLC Genomics Workbench 4.5.1 - Evaluation (Current workspace: Default)

space Help

b O B B et

Lt

| Print oo | Redo |~ Cut | Copy | Paste | Delete Workspace Plug-ins  Search Fit Width | 100%: |

B[ iF testads O] Edtestcds O] 2 * RNA-Seq Analy.. O] 2Z testread RNA-Seq O EH testread unma... O] [®]testread report ©
” I'T.I Sequence reads B R
b o
Name Mumber of sequences Longest reads paired M~ Table
testread 99,987 90 |no -1 5
L1
Default counting scheme: Paired reads are counted as one read, broken pairs are ignored 1.3
1.2 Reference Sequences 2 Refy
Name Number of sequences Longest sequence 1~ M
testcds 59,672 28,794 3.1
3.2

2 References

 Texti

Input contained 59,672 sequences.

3 Mapping statistics

3.1 Read counting

Single Paired Total
| || [counted reads 86,477 0 86,477
A4l [ = uniquely 73,815 0 73,815
1 | - non-specifically 12,662 0 12,662
Uncounted reads 13,510 0 13,510
Total reads 99,987 0 99,987

[4]

L

EET



mple Data |testcds 59!'5?2‘
8
1
5
520401 2 References
estread
estods
Innut enntained 59,672 sequences.
:estreac| @ Show Lo
estread New (3 . .
yele bin|  gpow . Ing statistics
Toolbox 4 Ef‘Eﬂlignmems and Trees 4
,eg Cut Ctrl-¥ Ei. General Sequence Analyses b
Copy Ctri-C A Nucleotide Analyses ¥ lgle Paired
([} Paste Ctrl-v f&} Protein Analyses » 86.477 0
Q Delete Delete [}_ﬁgequencing Data Analyses 4 73.815 0
E= Import.. Ctr-| 2 Primers and Probes » :
- ] . ) 12,662 0
gﬁ Export... Ctri-E % Cloning and Restriction Sites ¥ 13510 0
25T B Local Search... CtrlF f&® RMA Structure 3 :
| SortFolder Ctri+Shift-R Expression Analysis ' 99,987 0
,@ Update Folder r5 {3 High-Throughput Sequencing * GE‘ Trim Sequences...
=3 M=
Restore E: %LAST -_3-3 rli:e ﬂ:\rudAsse:lhflv b ignnn!d
‘ﬁ, Empty Recycle Bin E ap Reads to Reference...
ney . - . - Create Detailed Mapping Report..
Location ' h ifici inal
e _ SDEC c W (5 g E) =} Merge Mapping Results...
Sequence Representation b
- . Tc SNP Detection...
T 100 % & I DIP Detection...
£ ChIP-Seq Analysis...
led Mapping Report (Done) 70000 $2 RNA-Seq Analysis...
0% © f@ Expression Profiling by Tags 3
imant fram Calactian Tana - @’ Small RNA Analysis »
. Toolbox ] oy F= Multiplexing »




[ {5 testcds O Etestcds O EH* RNA-Seq Analy.. ©O] I:Ttestread RNA-Seq O EH testread unma.. O |9 testrea

1 Summary

Reference count

59,672
Type Reference mapping
Total reference length 54,925,344
GC contents in % 35.49
Total read count 86,477
Mean read length B6.26
Total read length 7,459,314
2 References
2.1 Reference coverage
Total reference length 54,925,344
% GC 35.49
Total consensus length 2,780,514
Fraction of reference covered 0.05
2.2 Coverage statistics
Total reference length 54,925,344
Minimum coverage 0
Maximum coverage 158
Average coverage 0.14
Standard deviation 1.30
Minimum excl zero coverage regions 1

Average excl. zero coverage regions

F

2.68
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54,593 556 positions have coverage between 0 and 4.
331,788 positions have coverage above 4 (not shown in graph).

2.4 Coverage level distribution (excl zero coverage regions)
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52,144 885 positions have zero cowverage (not shown in graph).
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2.5 Zero coverage regions

Count 81,660
Minimum length 1
Maximum length 27,312
Mean length 638.56
Standard deviation 751.99
Total length 52,144,885
Regions

2.6 Coverage vs GC Content Plot

Coverage vs GC Content

Plot
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The plot displays, for each GC content level (0-100%), the mean read coverage of 100bp reference segments with that GC content.

3 Mapped reads

3.1 All manped reads
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Search ‘Jlew Toolbox Workspace Help

Imp-rt- NGS Import |

2.8,

Export | Graphics |
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= testcds

% r Eltestcds O] B+ RNA—Seq Analy...

Of &=

€ testread RNA-Seq O] [EH testread unma... O [@]testread report O] [B

C_Data
Example Data
0318
0331
0325
course040l
testread
i= testcds
= testread RMNA-Seq
i= testread unmapped reads
@testread report
[E] testread RMA-Seq report

Recycle bin ...

Rows: 59,672

Individual contigs

Filter: |

Reference descrlptlon

[Reference ..

|Mapped r...[Forward re.. Reversed r.. [Non-speci...

[Non-perfe.. Mir

ar search term:

etailed Mapping Report (Done)

100 % =
Analysis (Done)

| 100 % =)
Done)

| 100 % =)
A Plot

|100 % =)

etailed Mapping Report (Done)
| 100 % =)

cperiment from Selection (Done)

3|D5113272|TV. ..
3|D5113255(|TV...
3|D5114370|TV. ..
3|D5113289|TV...
3|D5114370|TV. ..
3|D5113644TV. ..
3|D5113644 TV, .
3|D5113289|TV. ..
3|DS1133 14TV, .
3|D5113644|TV. .
3ID5113255|TV. ..
3|D5113321TV. ..
AI2ID5112822|TV. .

3|D5113255|TV...
3|D5113602|TY. ..
3|D5113255|TV...
SIDS113314TV...
3|D511332 1TV, ..
3|D5113321TV...
3|D5113644 TV, .
3|D5113822|TV. ..
3|ID5113644TV. ..
3|D5113822|TV. ..
3|D5113602|TV...
3|D5129402 TV, .
3|D5113272|TV...
3|D5113272|TV. .
3|D5113314|TV. ..
3|D5113272|TV...
3|D5113255|TV...
3|ID5113321TV...
3|D5113321TV. ..
3|D511332 1TV, ..
3|D5114139|TV. ..
3|D5113272|TV...

coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) host cell factor C1, putative

coding) 805 ribosomal protein L1323, put. ..

coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) conserved hypothetical protein

coding brefeldin &-inhibited auanine n...
coding) adaptin, alpha/gammaj/epsilon,...

coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) golgin IMH1, putative

coding) 3-hydroxy-3 -methydglutard-co. ..

coding) cyclins, putative
coding) conserved hypothetical protein
coding) sox 19, putative

coding) anleyrin repeat-cotaining protei..

coding) glabrous, putative

coding) MADH dehydrogenase 24 kDa ...
coding) anleyrin repeat-cotaining protei...

coding) conserved hypothetical protein
coding) actin, putative

coding) ribosomal protein L1323, putative
coding) centromeric protein E, putative

coding) nucleolar phosphoprotein pl30. ..
coding) branched-chain amino acid ami...

coding) alcohol dehydrogenase, putative
coding) conserved hypothetical protein
coding) conserved hypothetical protein

coding) DMA-hinding protein smubp-2,. .

coding) conserved hypothetical protein

coding) oxysterol-binding protein, puta...
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e get testread?

wget http://163.25.92.61/course/testread?.fq

e do above works

e e
¢ % course0401
i= testread
i testcds
2’% testread RMNA-5eq
i= testread unmapped reads
[®] testread report
P TR R Doy e T e g
F=H Separate mapping statisiheg
!-!testreadE EMA-5eq
i= testread? unmapped reads
[®] testread? report




CLC Genomics Workbench 4.5.1 - Evaluation {Crurren'trwo'rk'space: Defa

Edlt Search Vlew Toulbnx Workspace Help

e 4DDE B 9 B

= testcds O EH testads O B2 * RNA-Seq Analy... Or S testread RNA-Seq Or E= testread unma... €
3 CLC_Data Rows: 59,672 Individual contigs Filter:|
- [ Example Data
- 30318
- 501331 Contig Reference description |Reference ...|Mapped r... [Forw:
- Trichomonas_wvaginalis_G3|D5113234|TV... coding) anlkyrin repeat-cotaining protei... 1202 1
90325
3 coursen4nl Trichomonas_wvaginalis_G3|D5113234|TV... coding) chaperonin containing t-comple... 1587 g
i= testread Trichomonas_vaginalis_G3|D5113234|TY... coding) pc-MYEZ, putative 819 1
= testcols Trichomonas_wvaginalis_G3|D5113782|TV... coding) tubulin epsilon chain, putative 1359 99
E @ e ctrl-o ginalis_G3|D5113243|TV... coding) conserved hypothetical protein B64 4]
i= testread - ginalis_G3|D5113482|TV... coding) conserved hypothetical protein 548 1
[H] testread New b ginalis_G3|D5113482|TV... coding) pohvip)/ATF NAD kinase, putative 972 1
[H] testread Show P ginalis_G3|D5113896|TV... coding) acc synthase, putative 1176 &
EH separat Toolbox ¥ (=L Alignments and Trees » [osphatichyiinositol transfer pr... 843 7
testread Ctrl-X @. General Sequence Analyses # nserved hypothet?cal prme?n 399 L
Et iread . a T - R nserved hypothetical protein 813 1
_ t::I::d -_ ELLE RUCESTCEE IRV RES nserved hypothetical protein 1298 1
) ﬁ;{-_ecvcle o [E Paste ctrl-\v ﬁ Protein Analyses ¥ Inserved hypothetical protein 1176 2
@ Delete Delete ffifi Sequencing Data Analyses » nserved hypothetical protein 792 2
5 lactokinase, putative 1200 42
Ctrl-| Efl Primers and Probes ] g
ﬁ!mpun... : @ ) o : N cleoside diphosphate kinase,. .. 1134 1
— = 5% Y Crl-E Cloning and Restriction Sites ¥ | . ., hypothetical protein 481 3
<enter search te (3 | o cal Search... Crlr [ RNA Structure ¥ lnserved hvnothetical protein 541 1
Sort Folder culeshicor | @ Expression Analysis ¥ FfSet up Experiment.. 3
g [-F‘.. High-Throughput Sequencing » ﬁ Transformation and Normalization b | 5
5% Update Folder F5 L g
te Detailed Map| .
v ] ]
Restore (2 BLAST £9 Quality Cnmrnl_ 5
@, Empty Recycle Bin ginalis_G3|DS113180[TV... coding) c{ L Feature Clustering bh 1
-Seq Analysis (I Location ginalis_G2|DS113190|TV... coding) c{ £ Statistical Analysis 4 4
— inalis_G3|D5113227|TV... coding) ¢| 5 Annotation Test » 13
Sequence REDresentatlﬂn ¥ hinalis_G3|DS113227|TV... coding) c 5
) F5 General Plots »
1ina (Done) Trichomonas_wvaginalis_G3|D5113190|TV... coding) 1 . 18
1100 % = Trichomonas_vaginalis_G2|D5113702)TV... coding) conserved hypothetical protein 843 1
Trichomonas_wvaginalis_G3|D5116252|TV... coding) RAE, putative 618 1
18 MA Plot Trichomonas_vaginalis_G2|D5113120|TV... coding) conserved hypothetical protein 1257 1
1100 % & Trichomonas_vaginalis_G3|D5113243|TV... coding) conserved hypothetical protein 1068 2
Trichomonas_wvaginalis_G2|D5113223|TV... coding) ribosomal protein LS, putative Q27 69
o Pt il RleeEe [P Trichomonas_vaaginalis_G3|D5127771TY... coding) conserved hypothetical protein 341 7
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Rows: 59,672 Individual contigs

Filter: |

Trichom
Trichom
Trichom|| 1. Select at least two
Trichorm samples of the same type
Trichom . .
Tricham 2. Define experiment type Experiment
Trichom @ Two-group comparison
Trichom _
Unpaired
Trichom ® =
Trichom ) Paired
Trichom ) Multi-group comparison
Trichom .
Tricham @ Unpaired
Trichom i) Paired
Trichom Number of groups E
Trichom
Tr!chum Expression values
Trichom
Trichom ) Use existing expression values from samples
Tricham @ Set new expression value
Trichom ) i P Uni d
. -

Trichom Value to use in experiment |(Genes: Unique gene reads
Trichom Genes: Unique gene reads
Trichom Genes: Total gene reads
Trichom Genes: RPKM
Trichom
Trichom i .

? Previous Mext Finish Cancel
Tricham Q\* (" — ') el ‘J i x L
Trichomonas_vaginals_La[0x 11625 2[TV... coding) FAE, putative [FpR il T [i]
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Rows: 59,672 Individual contigs

Filter: |

Contig Reference description Reference . |Mapped r.. [Forward re  |Reversedr..
: Set Up Experiment

Trichom "g:
Trichom
Trichom|| 1.
Trichom
Trichom
Trichom
Trichom|| 3.
Trichom
Trichom
Trichom
Trichom
Trichom
Trichom
Trichom
Trichom
Trichom
Trichom
Trichom
Trichom
Trichom
Trichom
Trichom
Trichom
Trichom
Trichom
Trichom

Select at least two
samples of the same type

2. Define experiment type
Assign group names

4. Assign groups to the
selected samples

Please right-click onto each cell and assign a group or pair

Mar

[ sample +

Group

#E 1astread FMA-Seq

group 1

#E restread? EMA-Seq

<right-click 1o assign group >

Show column

Contig

[ ] Reference name

[ ] Reference Latin name

Reference description

o

[Select one or more samples,

right-click and assign a group. |

Trichom
Trichom

‘ & Previous H

=3 Mext H vffinish || xgancel ‘

Trichomonas_vagmans_L3[DsTIEZS 2TV
Trichomonas_vaginalis_G3|D5113190|TV. ..
Trichomonas_vaginalis_G3|D5113243|TV. .
Trichomonas_vaginalis_C3|D5112223|TV...

toding) RAB, putative

coding) conserved hypothetical protein
coding) conserved hypothetical protein
coding) ribosomal protein LS, putative

618 I I [4]
1257 1 0 1
1068 2 2

927 69 33 36

Mapped reads

Forward reads

Reversed reads

Mon-specific matches

MNon-perfect matches

Minimum coverage

Maximum coverage

[v] Average coverage

[ ]Standard deviation

[ ] Minimum excl. zero coverage region
[ ] Average excl. zero coverage regions
[]standard deviation excl. zero covera
[]%GC

[ ] Consensus length

[] Fraction of reference covered

[] Count (zero coverage regions)

[ ] Minimum length (zero coverage regi
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Rows: 59,672 Filter: | 32w, -
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- > C
Experiment group 1
. » . testread RNA-Seq
Range (orl...|IQR (origin... Difference .| Fald Chan... Expression..| Gene length |Unique gene r...| Total gene reads | RPKM Means
L188E0... 0.00 0.00 0.00 1.00 0.00 547 0 0 0.00 0.00
118830... 0.00 0.00 0.00 1.00 0.00 321 i} o] 0.00 0.00
118900, .. 0.00 0.00 0.00 1.00 0.00 243 0 0 0.00 0.00
118910... 0.00 0.00 0.00 1.00 0.00 363 0 Q 0.00 0.00
L18920... 916 2,16 -9.16 -1.40 32.08 2523 7 7 32.08 32.08
118930, .. 0.00 0.00 0.00 1.00 0.00 16080 0 0 0.00 0.00
1158940, . 0.00 0.00 0.00 1.00 0.00 1428 0 0 0.00 0.00
118950... 4 89 4 .89 4 .89 .00 0.98 11829 1 1 0.98 0.98
L18970... 12.24 12.24 12.24 oo .00 945 0 0 0.00 0.00
118980... 0.00 0.00 0.00 1.00 0.00 1710 0 0 0.00 0.00
118930, Q.00 Q.00 0.00 1.00 0.00 1290 0 i} 0.00 0.00
112000... 0.00 0.00 0.00 1.00 0.00 510 i} o] 0.00 0.00
119010... Q.00 Q.00 0.00 1.00 0.00 1241 0 i} 0.00 0.00
119020, .. B.76 B.76 -8.76 -2.00 17.52 1320 2 2l 1752 17.52
119030, .. 14.07 14.07 -14.07 DY) 14.07 1544 2 2 1407 14.07
112040... 0.00 0.00 0.00 1.00 0.00 237 0 0 0.00 0.00
112050... 0.00 0.00 0.00 1.00 0.00 441 0 0 0.00 0.00
1192060... 0.00 0.00 0.00 1.00 0.00 1722 0 0 0.00 0.00
112070... Q.00 Q.00 0.00 1.00 0.00 7E0 0 0 0.00 0.00
112080... 3.43 3.43 3.43 ] 0.00 3372 0 0 0.00 0.00
119030, 21.96 21.96 -21.96 —-c0 21.96 10532 2 2 2l.e6 21.96
119100, .. 0.00 0.00 0.00 1.00 0.00 2961 0 0 0.00 0.00
119110, .. 9.30 9.30 930 1.10 a7 17 2499 21 21 97.17 ay. 17
119120... 0.00 0.00 0.00 1.00 0.00 558 0 0 0.00 0.00
119130, 352 352 -3.52 -1.50 1056 3285 3 3 1056 10.56
119140, .. 0.00 0.00 0.00 1.00 0.00 545 0 0 0.00 0.00
119150... 0.00 0.00 0.00 1.00 0.00 3246 0 [u} 0.00 0.00
119160... 0.00 0.00 0.00 1.00 0.00 504 0 0 0.00 0.00
119170... Q.00 Q.00 0.00 1.00 0.00 411 0 0 0.00 0.00
119180... 25.61 25.61 -25.61 -1.37 94 01 1353 11 11 9401 94 01
119130... 12.24 12.24 -12.24 -2.00 26.49 873 2 2 2648 26.49
1192200... 4.20 4.20 -4.20 -0 4.20 2754 1 1 420 420
1‘1|'.”:|-3"||"\ I aTAl | ATl [ ATAl A_uh i I"'\I"'\III 15827 i | i AT ATAl A ATl
| E= Add Annotations | | B Create Experiment from Selection ‘ | ¥ Download Sequence




