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import data

Mapping reads to reference genome
SNP detect

DIP (InDel) detect

— deletion/insertion polymorphisms

— A.k.a Insert deletion



3 files for 454 genome resequencing

— Ecoli.FLX.fna
(Reads sequence in fasta format)

— Ecoli.FLX.qual
(Reads quelity in fasta format)

— NC_010473.gbk

(E. coli str. K-12 substr. DH10B, complete genome
sequence in Genbank format)



3 files for 454 genome resequencing

Read sequence (Ecoli.FLX.fna)

>EECRH8001A0WUU

GGGGGGGGGGGGGGGGEEGEGGEGGGGEGGAGTAATGCCGTCGCCCGCCTGTCCGGTGAC
GATTTCCAGCGCGCCATCGCCACAGGCAATCAGCAGTGGCGCAACAGAAATCACGCTCCC
CGGCTGTGCTTTGCTGGCATGAGGATGAACACGCGACGACCAGACGGTGAATTTCTGATT
GCCAACATAGCTGAAGGCACCCGGCCACGGATCGGCAACGGCACGTACCATGTTGTGCAG

>EECRH8001DOWTE

GGCGTCTTTTATAAAGATGAGCCCATCAA
TTTCAGATTATCTGGCCACAAAACAGCGT
CGAATTTGCGGCGTGATTTTTGACTGGGA|
AATCAGCTTAATGAATATCTCCCGCTTTA

>EECRH8001EBQ91

CCGTACGATCCGAATACCCAACGACGGGT
ATTAATGAGCGCTTTGCCCGCCATTTTCG
CCGGATATAACCGTCGGGGCCATCCGCAT
CCGGTGCCGACCAACCTGAACCTTATCCA

Read Quality (Ecoli.FLX.qual )

>EECRH8001A0WUU
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Reference genome ( NC_010473.gbk )

LOCUS
DEFINITION
ACCESSION
KEYWORDS
SOURCE
ORGAN I SM

FEATURES
source

gene

CDS

gene

NC_010473 4686137 bp DNA circular BCT 23-JAN-2012
Escherichia coli str. K-12 substr. DH10B chromosome, compiete genome.
NC_010473 VERSION NC_010473.1 G1:170079663 DBLINK Project: 58979

Escherichia coli str. K-12 substr. DH10B

Escherichia coli str. K-12 substr. DH10B Bacteria; Proteobacteria; Gammaproteobacteria;
Enterobacteriales; Enterobacteriaceae; Escherichia.
Location/Qualifiers

1..4686137

/organism="Escherichia coli str. K-12 substr. DH10B"
/mol_type=""genomic DNA™

/strain="K-12"

/sub_strain="DH10B"

/db_xref=""taxon:316385""

190. .255

/gene=""thrL" /locus_tag="ECDH10B 0001"
/db_xref="GenelD:6058969""

190. .255

/gene=""thrL"

/locus_tag="ECDH10B_0001"

/note=""involved in threonine biosynthesis; controls the expression of the thrLABC operon
/codon_start=1

/transl_table=11

/product=""thr operon leader peptide"
/protein_id="YP_001728984 1"

/db_xref="G1:170079664"

/db_xref="ASAP:AEC-0000073"
/db_xref="GenelD:6058969"

337..2799

/gene=""thrA"

/locus_tag=""ECDH10B_0002"

/db_xref="GenelD:6058347

http://www.ncbi.nlm.nih.gov/nuccore/170079663
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e Extract lines with “>" character

grep > Ecoli.FLX.fna

e And count it

grep “>” Ecoli.FLX.fna

e How many reads in quality file?
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4 Foche 454

1. Import files and options

Look In: ‘|—_=| 0415 ‘v‘ )

[} 454.zip
[} Ecoli.FLX.fna
[ Ecoli.FLX.qual

File Mame: |"E|:|:|Ii.FL)£.fna" "Ecoli. FL¥. qual” |
Files of Type: |Rul:he 454 combined FASTA/ Qual reads (fasta/.qual ‘v|
General options 454 options

[] Paired reads
Use clipping information D Use FLX linker

[ ] Discard read names
Remove adapter sequence ® Use Titanium linker

[] Discard quality scores

& Previous || = Next H +f Finish || ¥ cancel ‘
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[ E Ecoli.FLX (SI
? % CLC_Data Rows: 436,142 Sequence list: Ecoli.FLX ¢single) Filter: | =@ "
o [ Exarnple Data
- '-_ coursel1022s I R U U -
o Ftemp Marme | Arcession | Deescrigtion | Latin name | Modification Date | Length [
7| o B Blastocystis RNAseq EECRHE00 1ADWUL 236|~| -
Fo| = 5 coursel10408 EECRHE00100WTE 228= -
| =AM EECRHE0O1ERDS 1 205
o £ 0415 EECRHE001EQB4X 201
i= EECEHEOO1EOMN1S 175
o @ Req £ Show Ctri-0 | |EECRHEOO 1ERT oW 310
A EECRHEOOIDZS9KE 204
—Ew ’ - [ ] e A ] A | N1 236
[Shew b i Graphical Sequence List 215
Toolbox » U Cloning Editor 2132
& Cut ctrl-x Gel 122
[ Copy Ctrl- [E4 Annotation Table 1ao
Paste cnv [ EETanle 236| |
& Delete Delete L) History ;32
£2 Import.. -l ¥ Element Info 230
£S5 Baport. CHrl-E EECRHE00 LEAYSF -
@ Local Search CtIE EECRHBDOLIDREYLD 2k
Q- 1 = } ] 2 |EECRHE001D10HM 236
=S5 Sort Folder CHri+Shift-R J EECRHE001E0CAX 180
S Update Folder s EECRHE001ERESE 236
m_ EECEHE0O1EDS 04 192
Roche 454 (Do Restore ‘| |EECRHEOO1EPS2S 236
E§ ﬁgmpw Recycle Ein s (=1 || 7| |[EECRHE001EYBOO 218
Location . | |EECRHE001DFESF 236
— | |[EECRHEO001EPCEN 236
Sequence Representation 4 EECRHE001ERFHS 2232
| |EECRHE0O1EUMMWT 230
EECEHEQO1ER]72 2249
EECEHEQD1DZEPR] 1932
EECEHEBOO1EHTHE 184 ]
Create New Sequence List
Drocaccae | Talhow sEocEEEHE0Y




File Edit Search \-‘lew Toolbox Wurkspace Help
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e Import M Import EJq)orl Eraphll:s Wnrkspal:e Flug-ins | Search

'f, ﬁ t‘;ﬁ g Import :

¢ 3 CLC_Data
L % Courob1 10955 Look In: | 0415 M 8|5
e % ;:s?ocwis RMNAseg | |L)454.zip
o= [ coursellodos [y Ecoli.FLX fna
Bl ;- g E’ZTS [y Ecoli.FLX.qual

i= [ NC_D10473.gbk
o 4§ Recyrle bin (19)

File Mame: |NC_0104?3.gbk |
Files of Type: |AII Files ‘v|
Select H Cancel |

* Qptions

® Automatic import
Q- |<:emer search term =
Force import as type; ‘ ‘ ‘

i) Force import as external file¢s)
Roche 454 (Done) Stai

B2 |1|]|]%EJH§§|
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* Shown annotation types

NC_010473 @]
¢ k@ CLC_Data Rows: 8,791 | S New Annotation | Filter: | Tw,
o [ Example Data
| o Edcoursellozzs i _
o [ temp Mame [ Region Qualifiers [
o ﬁ Blastooystis RMAseq forganism=Escherichia coli str. K12 2
- & 63 course1 10408 suhsltr. DHI0E - —
| e Evam genormic DA Source 1.4686137 o
¢ Ez0415 ) #5ub_strain=DH108
Ecoli.FL¥ (single) fdb_xref="taxon:316385"
=e
o @@ Recytle bin (19 4] Show ctrl-0 tgene=rrsH
N » flocus_tag=ECDHI0B_01582
Hew L - 197875..199416 {product=165 ribasamal RNA
Show M A Sequence Jdb_xref=ASAPAEC-D004215
. i Jdb_xref="Genell:6062217"
Toolbox » © As Circular
4 Ctrl-x Annotation Table fgene=rriH
e Cut Mlocus_tag=ECDH10B_0185
Copy ctrl-C E] As Text 199863, 202766 Iproduct=235 ribosomal RNA,
o i Jdb_xref=ASAPAEC-0004219
([ Paste e £X Primer Designer #db_eref="GenelD:E0SE536"
@ Delete Delete @ Secondary Structure 2D View
foene=rfH
5 Import. Cul R Secondary Structure Table {locus_tag=ECDH10B_0186
@ EXport.. Ctrl-E Eﬂ History 202860, 202979 fproduct=55 ribosomal RMA
= Jdb_xref=ASAPAEC-D004220
Q- [<enter search term} (8% Local Search... Ctri-F [¥/ Element Info Jdb_sref="GenelD E0537 57"
oolbo = Sort Folder Ctrl+Shift-R Jra———
@ Update Folder kS flocus_tag=ECDH10B_2756
Roche 454 (Done) [+ rRMA complement{2 815856, .. /product=55 ribosomal RMA
& I Restore Jdb_xref=ASAPAEC-D004221
‘ﬁﬁmpw Recycle Bin fdb_xref="Genell:GOE07E3
Location 4 Jgene=rrlG
R flocus_tag=ECDHI0B_2757
Sequence Representation Y Rhia FRIMA, complement(2816068. .. /product=235 ribasomal RNA.
Jdb_xref=ASAPAEC-D004222
Jdb_xref="Genell:6058172"
fgene=rrsG
flocus_tag=ECDH10B_2759
rRMA rRMA complementi2 819403, fproduct=165 ribosomal RNA
Jdb_xref=ASAPAEC-D004223 |
Jdb_xref="GenelD:6060053 -
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Unsure

Select All

Deselect All

1 elementds) are selected
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2. 5et references

3. Sel mapping parameters

Input | Length | Tyie | Settings

1. select sequencing reads | T L

Selected reads

H= Ecali.FLX (single) Long Single Default

Long reads mapping parameters

Mismatch cnst| 2
Insertion cost| 2
Deletion cust| 3=

Length fraction (0.5 B
Similarity |08

[] Global alignment
[J color space alignment
Colorspace error cost E
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Map Reads to Reference

Options
Add conflict annotations

Conflict resolution

) Unknown nucleotide (N)
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® Vote (A, C, G, T)

Mon-specific matches
% Random
' lgnore
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Show | Bookmark  New |

Save |

Import | NG5 Import | Ewport | Coaphics | Print | Undo | Redo

Cut | Copy Paste Delete Workspace Plug-ins | Search |

% a1 A

Y
% k3 CLC_Data i
o [ Example Data
3] o [ course110325
) e [temp
o [ Blastorystis RMAser
F7| o [ course110408
) o vaM
¢ 50415
i= Ecoli.FLX (single)
WL MC_010473
= Ecoli.FLY (single) mapping
IS Ecali.FLY (single) un-mapped reads
(]| |
o~ 4, Recyrle hin (2 1)
Q> [<enter search term> | &
Create Detailed Mapping Report (Done)
[ | |100 % =
Map Reads to Reference (Done)
= |100 % &
Roche 434 (Done)
1| [100 % =

(5~ Map Reads to ... O[ [H]EcoliFLX Gi.. O

1 Summary mapping report

1.1 Summary statistics

A -

Count Average length Total bases
Reads 436,142 230.96 100,731,256
Matched 423,933 230.98 97,918,420
Not matched 12,209 230.39 2,812,836
References 1 4,686,137 4,686,137
1.2 General algorithm parameters
Parameter Value
Conflict resolution Vote (A,C, G, T)
Non specific matches random
Masking of references none
1.3 Reads parameters
Reads Length Type Parameters
Ecoli.FLX (single) Long Single Default
1.4 Distribution of read length
Length Count Percentage Cumulative
Percentage
166 163 0.0% 0.0%
167 194 0.0% 0.1%
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: . =| = Table of Contents
@ ¢ & coursel10325 | 1.1 Summary statistics .
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i ' . . | |Matched 423,933 230.98 97,918,420
i= Eroli.FLY (singley : 1.3 Reads parameters
W6 MNC_010473 | |Not matched 12,209 230.39 2,812,836 -
Ecoli FLYX (single) u Show Ctrl-0 nces 1 4,686,137 4,686,137 1.4 Distribution of read length
-~ @E Ecoli FLX {single) s v ' 1.5 Distribution of matched read length
Rarycle bin (21) Show vl L .
Toolbox »| 2 Alignments and Trees » eters 1.6 Distribution of non-matched read length
"b. cut Ctrl-X @ General Sequence Analyses b Value
Copy ctrl-C [ZA Nucleotide Analyses » Vote (A, C. G, T) » Text format
K i »
[ Paste Ctrl-y {7k Protein Analyses random
& Delete Delete [#f Sequencing Data Analyses  »
none
Eﬁ Import... ctrl-l Eﬂ Primers and Probes 3
a- |<emer P — Eﬁ EXport.. Ctrl-F @’ Cloning and Restriction Sites P
e [ 2) LB SR T Ctrl-F [ RNA Structure 4
BRI sorc Folder Crrkeshift- | &8 Expression Analysis d
Create Detailed Mapping Report { 53 Update Folder s [p High-Throughput Sequencing »| & Trim Sequences... heters
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: Small RNA Analysis »
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[ Multiplexing L — . . .
= Ecoli.FL¥ {single) mapping

E
Ecoli.FLX {single} un-mapped reads

IEI Ecali.FL¥ (single) mapping repart
22} Separate mapping statistics
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Reference and consensus sequence

insertion deletion SNP (or SNV)

Ref ACGTACGTACGTACGTACGTAC-GTACGTACGTACGTACGTACGTACGTACGTACG

Con ACGTACGTACGTACGTACGTACAGTACGTACGTACGTAC-TCCGTTCGTACGTACG

Reads ACGTACGTACGT
CGTACGTACGTACAGTACGTACGTACGTA

CGTACGTAC-TCCGTTCGTACGTACG
ACGTAC-TCCGTTCGTACGTACG



gSNPs

— intergenic regions.

rSNPs

—  regulatory regions,

iISNPs

— intronic regions

cSNPs

— coding regions (exons)

sSNP

— synonymous SNP

nsSNP

— Non-synonymous SNP

Locational

classification

Functional

classification

CNI
JIN

D
P

Classification of Single-Nucleotide Polymorphisms

exon 1

|

rSNP

iSNP

exon 2

!

cSNP

cSNP

SNP

rSNP

/ "\

nsSNP

exon

sSNP

gSNP

exon 1 exon 2

|

gSNP

iISNP

http://www.clcbio.com/sciencearticles/BE-SNP.pdf
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. = Map Reads to Reference...
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Quality
Window length (must be oddy|11
Maximum number of gaps and mismatches |2
Minimum average quality of surrounding bases |15

Minimum quality of central base|20

Significance

Mon-specific and low- quality matches are ignored during SNP detection.

Minimum coverage |4
Minimum variant frequency ¢ (25

[ ] Advanced

Minimum paired coverage
Maximum coverage
Minimum variant count required and sufficient

Ploidy

Maximum expeécted variations |2

1. select read mappings |

2. Set SMNP parameters

| & Previous || < Next || f Finish

| | x Cancel




1. select read mappings |

2. 5et SMP parameters

Quality

Window length (must be odd) |11

Maximum numhber of gaps and mismatches |2
Minimum average quality of surrounding bases |15
Minimum quality of central base |20

Significance
Mon-specific and low- quality match

Minimum covers
Minimum variant frequency
[ ] Advanced
Minimum paired coverd
Maximum coverd
Minimum variant count requi

Ploidy
Maximum expected variations |2

4 Previd

cTTTTTGCACTCATTCATATAAAAAATATATTTCCCCACCG

cTTTTTGCACTCATTCATATAAAAAATATATTTCCCCACCG
cTTTTTGCACTCATTCATATAAATAATATATTTCCCCACG
cTTTTTGCACTCATTCATATCAAAAATATATTTCCCCACG
CTTTTTGCACTCATTCATATAAAAAATATATTTCCCCACC
c
cTTTTTGCACTCATTCATATAAAAAATATATTTCCCCACCG
c
A
cTTTTTGCACTCATTCATATAAAAAATATATTTCCCCACC
ACTCATTCATATCAAAAATATATTTCCCCACG
CTCATTCATATAAAAAATATATTTCCCCACG
A
CCCACC




Quality
Window length (must be oddy|11
Maximum number of gaps and mismatches |2
Minimum average quality of surrounding bases |15

Minimum quality of central base|20

Significance

Mon-specific and low- quality matches are ignored during SNP detection.

Minimum coverage |4
Minimum variant frequency ¢ (25

[ ] Advanced

Minimum paired coverage
Maximum coverage
Minimum variant count required and sufficient

Ploidy

Maximum expeécted variations |2

1. select read mappings |

2. Set SMNP parameters

| & Previous || < Next || f Finish

| | x Cancel




g 3NT Detection

1. Select read manpings | I

2. Set SMP parameters

3. Result handling

Qutput options

Annotate reference sequenceds)

[¥] Annotate cONSensus sequenceds
Create table

Merge SNPs located within same codon
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