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RNA seqRNA‐seq

• transcriptomics data (cDNA)
• from next generation sequencingfrom next generation sequencing

• 2 approach:
– with genome informationwith genome information
– without genome information
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Transcriptomics analysis 
with genome infomation

GenomicsGenomics

Transcription

Mapping back

TranscriptomicsTranscriptomicspp

Functional assignment

ProteomicsProteomics

Translation
u c o a ass g e
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Transcriptomics analysis 
without genome infomation

Genomics

Mapping back

TranscriptomicsTranscriptomicspp

Functional assignment

non‐redundant  
proteins of any 

organism

u c o a ass g e
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organism



OutlineOutline

• Transcripts contig assembly
• Functional annotationFunctional annotation

• Unix command quick reference
– http://192.168.75.28/class/unix command.pdfhttp://192.168.75.28/class/unix_command.pdf



Contig AssemblyContig Assembly

• Load and Import data
– load data to server

• Open Terminal

wget http://192.168.75.28/class/testread.fq



Always check data firstAlways check data first

• Check line number

l d fwc ‐l   testread.fq

• Check tail of file

tail  ‐8  testread.fq



Fastq formatFastq format
Line 1. Read id
Line 2. Read sequence
Line 3. + 
Line 4. Read quality score

………
………
@A80E9RABXX:2:1:16008:20136#TAGCTTAT/1
CGCGGGTTGGTGGGCAGTTCTTGCCGTGGATCCAGATGCGGGAGTTAAGCTCTGGGTCGATCTTAACAACATCTGTGTGCATCATCTTCTCGCGGGTTGGTGGGCAGTTCTTGCCGTGGATCCAGATGCGGGAGTTAAGCTCTGGGTCGATCTTAACAACATCTGTGTGCATCATCTTCT
+
ffffffffffdeeeefffffffefffeefffffefffffeefafbeedfeffcdfd_ee^dbada^bb^baaecd\dadd`eeeccefed
@A80E9RABXX:2:1:16165:20136#TAGCTTAT/1
CATTATCATTAGCTACTTCAGAGGCGGAGAATAATGGGTTGTCGCGTGTTGCCTCTTCCATTGGAATTGAGGTTGCAATATGAGTCTCAC
++
ffffdefeffffffffffefdcefeddddYccca`cddddcddb\c`b``d^b\a]]S_]`b^cT`L`\^]`G^]QUTVF\W[ZT\^[Y_
@A80E9RABXX:2:1:16354:20135#TAGCTTAT/1
CCCTTGATGACGTACTCCTTGAATGGGCCGAAAATGGCGGGGTAATAGTAGAGGGGAGCATCTTGGTAGCCTTCCCCTTCCCCTGGTGGG
+
fffffffffffffffffffffffffffffffffffeeeeeBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
………
………



– Open CLC Genomics workbench
– Create folder  “course0330”



Use “NGS Import”p



Quality score in different format
61 = 28 ‐3 28
62 > 29 ‐2 29
63 ? 30 ‐1 30
64 @ 31 0 0 31
65 A 32 1 1 32

ASCII Char Sanger Solexa Illumina 
1.3+

Illumina 
1.5+

Illumina
1.8+ 

33 ! 0 0
66 B 33 2 2 2 33
67 C 34 3 3 3 34
68 D 35 4 4 4 35
69 E 36 5 5 5 36
70 F 37 6 6 6 37
71 G 38 7 7 7 38
72 H 39 8 8 8 39

34 " 1 1
35 # 2 2
36 $ 3 3
37 % 4 4
38 & 5 5
39 ' 6 6 72 H 39 8 8 8 39

73 I 40 9 9 9 40
74 J 10 10 10 41
75 K 11 11 11
76 L 12 12 12
77 M 13 13 13
78 N 14 14 14
79 O 15 15 15

39 6 6
40 ( 7 7
41 ) 8 8
42 * 9 9
43 + 10 10
44 , 11 11 79 O 15 15 15

80 P 16 16 16
81 Q 17 17 17
82 R 18 18 18
83 S 19 19 19
84 T 20 20 20
85 U 21 21 21
86 V 22 22 22

45 ‐ 12 12
46 . 13 13
47 / 14 14
48 0 15 15
49 1 16 16
50 2 17 17 86 V 22 22 22

87 W 23 23 23
88 X 24 24 24
89 Y 25 25 25
90 Z 26 26 26
91 [ 27 27 27
92 \ 28 28 28
93 ] 29 29 29

50 2 17 17
51 3 18 18
52 4 19 19
53 5 20 20
54 6 21 21
55 7 22 22

93 ] 29 29 29
94 ^ 30 30 30
95 _ 31 31 31
96 ` 32 32 32
97 a 33 33 33
98 b 34 34 34
99 c 35 35 35
100 d 36 36 36

56 8 23 23
57 9 24 24
58 : 25 25
59 ; 26 ‐5 26
60 < 27 ‐4 27

100 d 36 36 36
101 e 37 37 37
102 f 38 38 38
103 g 39 39 39
104 h 40 40 40



Show dataShow data



Show tableShow table



De Novo AssemblyDe Novo Assembly













filterfilter





Use “open contig” to create sequence listUse ope co g o c ea e seque ce s





Un mapped readsUn mapped reads



Summary reportSummary report



Detail mapping reportDetail mapping report
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Blast to NCBIBlast to NCBI










