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B oo Second-generation
/o sequencing (2GS)

* |llumina GAllx and HiSeq2000

* 111 sequence
* | money
« | time

| read-length .
1 computation o
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lllumina paired reads

Insert size

* lllumina GAIlIx/HiSeq 2000
» Read length (100 bp)
* |nsert size 300 - 500 bp
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TAGdb

Welcome to ACPFG Bioinformatics .

This service performs BLAST alignment between a single query and short pair reads of selected species.

Please enter a valid email address

Note: Your result will be sent to the specified address.

Sequence data

Filhir: Bl i il Rl http://flora.acpfg.com.au/tagdb

I Browse..

Otherwise: Enter 3 sequence in FASTA format:

Note: Query sequence must be less than 5000 nucleotides.

Species selection Short paired-read library selection
Flease choose a query species Flease select one or more paired-read hibranes to search
Barie = B. rapa chifu - 25 - 300 - BrC_03_002 -
B. rapa ohifu- 35- 2700 - BrC_27_001
Diplotaxis . B. rapa chifu- 35-2800 - BrC_37_001 ‘
Hirschfeidia E B. rapa chiifu - 35 - 2800 - BrC_37_002 L
Leptosphaera : B. rapa kenshin - 36 - 410 - BrK_03_001 E
Lotus B. rapa kenshin - 76 - 410 - BrK_03_002
Nicotana B. r:gra-76¢2700‘8r-_37_001 =
Pongamia - B. oleracea - 76 - 3000 - Bol_37_001

Format: SourceName - ReadLeng™ - nsensize - LibraryName

Start Marshall, D.J., et al. (2010) Plant Methods. 6:19
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TAGdb output

=128] x|
Ele Edit View Higtory Bookmarks Tools Help
6 - ¥ | A \ ofg.c ji-binfresults?) testseq_Wheat_70S_gene w7 - Js
m TAGdb :: ACPFG Bioinformatics Group ]ZI
—| Results: >gi|126513242|gb|EF428113.1| Triticum aestivum cultivar Chin...
52 756 250 363 356 570 573 i

TAGdD analysis complete for job

ID: testseq_Wheat_7DS_gene

Created: 01-12-2009

User: dave edwards@uq.edu.au

— — — d— — q—
Legend: Library Name: 705_03_002 Library Name: 7D5_03_001 Library Name: 70S_03_003
Read Length: 76 - Insert Size: 320 | Read Length: 76 - Insert Size: 320 | Read Length: 75 - Insert Size: 320

—[ Tag alignment information (download fasta)
D Start End Tag sequence Orient Library Type |~}
1 330 405 TTCTATGCTTGTTTTCTTTTCTTTTCGGGGAACATTGATTTTCGATGCTTCTATTCACATGTTTCGTTCATGTTTG 1 70S_03_002 P
1 553 628 TAGGGACAGAGAAATTATTCAACTGAGTTACAAATTTAGTACTTACCAGTGGAGATACTCCCTAAGGTTGGGATCG -1 7D0S_03_002 P
2 17 92 GAACAGGACCGTGTCCAACGGCTGCEAGCTCAAGCCGTCCATGETCGOCCAGCAGCCCAGGETTGAGETGGGCEGC 1 7DS_03_002 P -
2 273 348 AAAGAAAACAAGCATAGAAAATCATGATCAACACCAGAGAGCTAGCACAGAGCCATATGCAAGATGGAGCATTAGT -1 7DS_03_002 P
3 354 429 TCGGGGAACATTGATTTTCGATGCTTCTATTCACATGTTTCGTTCATGTTTGTCCTAGCAAGCACACGACTAATTA 1 7DS_03_002 P
3 558 633 ATATCTAGGGACAGAGAAATTATTCAACTGAGTTACAAATTTAGTACTTACCAGTGGAGATACTCCCTAAGGTTGG -1 7DS_03_002 P
4 272 347 GACTAATGCTCCATCTTGCATATGGCTCTGTGCTAGCTCTCTGGTGTTGATCATGATTTTCTATGCTTGTTTTCTT 1 7DS_03_002 P
4 527 602 GTTACAAATTTAGTACTTACCAGTGGAGATACTCCCTAAGGTTGGGATCGCTTGGACTTGGAGCATCTGGGTCTAC -1 7DS_03_002 P
5 76 151 ATATAGGCATTAGATAGTGACTGTGTACGTACGAGTGTGTAGAAGGTCCTCACCTCATTGCCCAACACCTCAACCC -1 7DS_03_002 A
5 - - TCCCTCGTATCCTAGCTAGCAGGCCGGTCGATCTATACTAAGAAGGA TGGCOGGGAGGGGECAGAGACT - 705_03_002 -
3 675 750 CTTGTGACAGATATCCCCGGTACAACTGGTGCATCCTTCGGGCAGGAGGGGATGTGCTACGAGAGCCCTCGTCCGE 1 70S_03_002 A
B - - CTATATACTAGTAAACTAGCCACGTTGGATAATTTGCTGACT TGGCGGCGEETGGCCGACCGAGGGCCATGGGTAGA - 7DS_03_002 [
7 142 77 CACACGTACTATATATATAGAGCTCGATCGATCATCTGCGTCTGGCGAGCACTTTCAGAGCTAAACATATAGGCAT -1 7DS_03_002 A
7 - - TATCCTAGCTAGCAGGCCGGTCGATCTATACTAAGAAGGAAGGGGGAATGGCCGGGAGGGACAGAGACCCGCTGGT - 7DS_03_002 -
8 527 602 GTAGACCCAGATGCTCCAAGTCCAAGCGATCCCAACCTTAGGGAGTATCTCCACTGGTAAGTACTAAATTTGTAAC 1 7DS_03_002 A
8 - - GACAGGCGGGCCGAGGTTGTAGAGCTCGGCGAAGTCCCTCGTGTTGAAGTTCTGGCGCCACCOGGGAGCGTACACG - 7DS_03_002 - &
q »
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TAGdDb — Gene discovery

Primer
—
h ﬁ ‘Illl
ﬁ —

Gene/EST

PCR

genomic sequence

Known [ ] Unknown [l —>

(canola) (wild Brassica)
7

Marshall, D.J., et al. (2010) Plant Methods. 6:19
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e TAGdDb

-1000 1 i 3500
GeneRuler a+ b+ a- b-
e S —— =1
1F T T T T T L L LT <+ 1R
e = o =
b 3Kb
ZF e AT <+ 2R 2.5Kb
’ . 2 Kb
=~ ~4=a 4 i
4F —-» 3F -» <+ 3R
1Kb
~» <4 : Primers & - =) ' Brassica large-insert tag pairs 250 bp
----- < PCR products E=P- - ~g==3: Brassica small-insert tag pairs

&= Tags lacking significant similarity to the reference in TAGdb
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Brassica genomes

 lllumina GAllx and Hi-Seq data for:

Brassica nigra

[ ] / [Y -Aw.‘ln 8
B. rapa BA, XA e
° B ] Oleracea BC Brassica cq'rin_a_tap.. 1 Brassica juncea
A 7R\ PR
- 8B i S AN A
. NAapus cultivars :5-".7‘/(7&' ,,—_\.J;
Py AACC

Wild Brassica species CIRE e MEER
B . S

.;/ : ’,,'-r--.z s Brassica rapa

Brassica napus

n=9 .
Brassica oleracea

10



& ot Repeat detection and
annotation

B 1500,

@

o

< 1000 |

()

[

-%’ 500

© 0. J_Il 3 8 umb s i

2 1 10,000 30,000 50,000 70,000 90,000 107,001

Base pair (bp)
TIR-NBS-LRR

aa a '
Repeats II. i Sty EeSe Syt & N - Lo l E

! MuDR Athila ! .
! . Athila solo LTR
(AT)s6 C/T-rich

region

Genes DC ............... GDtK] ................................ GGG ....................................... DC ......................... D

[ Predicted genic region

High-covered regions of short reads and their corresponding annotation.

11
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www.brassicagenome.net

XAB3_v3.8

Il 1 |.. + 1
--------- Tt T

— I e S s B I e L T - .| ...... B ! e
6343k 6344k 6345k 6346k 6347 6348k 6349 6350k 6351k 6352k
2 kbp i '
XAB3_v3.8: 5,001 kbp
6346k 6347k 6348k 6349k 6350k
=] - H Newrepeat
BrR_XA_0049_399917_00005_00005
-
=] = HMDR
XA_0027_MDR_156068 XA_0027_MDR_156069 XA_0027_MDR_156070
=] o ]

XA_0027_MDR_156074
0

2_002?_HDR,.156071 :(ﬂ_OOZ?.ﬁDR_lSEOﬁ

XA_0027_MDR_156072
o

XA_0027_MDR_156073
o
=] - H Repeatmasker

XA_0027 _Masker_046737
—

EEEBEHHBCensor
XA_D027_CENSOR_070925 XA_0027 _CENSOR_070926 XA_0027 _CENSOR_070927 XA_0027 _CENSOR_070928 XA_0027 _CENSOR_070929
- 3 E=———1| - ==
BE = H Uniref90's
—t—<— = : -‘ :-:_.
- ] E—= =4 b
y— | = «
— 1 = <
= = = > |
| > <
= y s | - = <
<= = <
—_— 30— [—g <
o | [ = <
y T <—H = L §
o1 | s—
=] - H Predicted genes
XA03_v3.0-snhap.2315 XA03_v3.0-snap.2316 )ﬁOB_vE
-
E EE B HHE Contigs

XA_0027
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1

© © ® hiruko brassica_private - Mozilla Firefox

File Edit View History Bookmarks Tools Help

«5 e

Most Visited v

@)

-"v‘

€ @] http:/ocalhost/gb2/gbrowse/hiruko/zname=Chrl_XA_V3.0%3A1..10000 v

[@) Getting Started [5)Latest Headlines v [@]Acpfg Bioinformatics [¢) DAWGPAWS FaGoogle Vertalen [T blat-genomic-inhou...

(@) hiruko brassica_priv... 8 [e] 7DS: 470 bp from 7... # .., localhost / localhost... 3 [3J GBrowse Administra... 3 || (Untitled) %  [o] hiruko brassica_priv... ¥ ¢ ¥

File Help

=
hiruko brassica_private

| Browser | Select Tracks Upload and Share Tracks Preferences
Search

Landmark or Region:

firr [N Search |

Examples: Chrl BA_V4.0:1..10000, Chr1_XA_V3.0:1..10000.
Data Source

[ hiruko brassica_private |

|Download Track Data [§| Configure... I Go I

[Show 1.434 kbp

> »

Scroll/Zoom: «< Flip

The following 382 regions match your request.

Chrl_BA V4.0

Chrl_XA V3.0

Select Tracks | Select Tracks |

Name Type Description Position ::::‘
UniRef90_Q8GUQ5 protein:blastp Brassinosteroid LRR receptor kinase n:4 Tax:Solanum RepID:BRI1_SOLLC Chrl_BA_V4.0:227116..230562 10
UniRef90_Q8GUQ5_1 cds:blastp Brassinosteroid LRR receptor kinase n:4 Tax:Solanum ReplD:BRI1_SOLLC Chrl_BA_V4.0:227116..230562 10
Chrl_BA V4.0.snap.416 gene:SNAP ::)’:::’a'gi::;ir:ﬁp;gﬂ:;siiﬁ;:emi"e' protein kinase At4g36180 n:2 Chrl_BA_V4.0:1284157..1288031 10
UniRef90_COLGS2_1 cds:blastp ::::::’;gi'é:;i’:;?;g;&::;i’;ﬁmemi"e' protein kinase At4g36180 n:2 Chrl_BA_V4.0:1284211..1284750 10
UniRef90_COLGS2 protein:blastp:;‘;l:’::’;gi::;i’:ﬁ"g:g:&:g;i’;’gxem"e' pudeiE s inase R toue THO 2 Chrl_BA V4.0:1284211..1288028 10
UniRef90_COLGS2 2 cds:blastp :;‘::’:?;gi'&:;i’:;eep;g;'(‘zgﬁsirxﬂ;‘fm'"e' prteninass Attoc tH0n2 Chrl_BA _V4.0:1284826..1285635 10
UniRef90_COLGS2_3 cds:blastp :;‘::::’;:i'ég;i':';”;gﬂ:g:f_’:ﬂge°m"e' priten =g St inactHo B Chrl_BA_V4.0:1285759..1287093 10
UniRef90_COLGS2_4 cds:blastp ::)’::’::’;gi'd";;i’:;‘:’gg:&:g:i’:ﬂ_::e°"i"e' sl e Chrl_BA_V4.0:1287516..1288028 10
T T s P e e SR AR e I e A RS S A A s A Iy

—_—
w

Done
©) hiruko b... =] uglsmit...

= uglsmit... [=] uglsmit... R Inbox ( =] uglsmit...

[ brassica... [X] Jupiter

) uqlsmit... 4§ Save Sc...

B} Compos...
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Candidate gene discovery

10 cM
0Il09 A06
BRMS036 | | Physical map
Na12 E11 BRASO23 BRMSO40 CB10439 CB10278 BRMS075 Na12 A02
BRMS005 KBRH143H15 RA2 A05
1Mbp

Physical scaffolds
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Candidate gene discovery

« Sequencing confirmed the presence of a large (402 nt) insertion in the 3’ region of
Ag Spectrum

Skipton
SNANSSQNG;:;:BE_FS ATG TAA SNAM:::-:LB%_RB
- = 132 nt St
627 nt 6 nt

Ag Spectrum

SNAP4396_F3 SNAP4396_R3
SNAP43596_F8 ATG SNAP4396_R8
- . “% Insertion in 3 UTR
” * B * kK sk * - nse |
— —  Stop codon at position

628 nt 6 nt 44 — truncated protein
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B. napus SNP discovery

lllumina paired end sequence from 8 B. napus cultivars
Map reads to reference using SOAP

|dentify varietal genomic SNPs using custom algorithm
 input: BAM files

 output: text, goldengate, GFF3, and VCF

|dentified > 1 million SNPs

Validated accuracy > 96%

16
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319 g L&]
© © ® hiruko brassica_private: 10 kbp from Chrl_BA_V4.0:5,001..15,000 - Mozilla Firefox

)] 1y 4 &22°C FriOct 8, 1:32PM @ uglsmits ()

File Edit View History Bookmarks Tools Help

“«i e

&> |[©)| nttp:/ocalhost/gb2/gbrowse/hiruko/zname=Chrl_BA_V4.0%3A1..10000

MR A ‘ @
Most Visited v (@) Getting Started [5]Latest Headlines v [@) Acpfg Bioinformatics (@) DAWGPAWS §aGoogle Vertalen [] blat-genomic-inhou...
[@] hiruko brassica_priv... # [e] 7DS: 470 bp from 7... 3 ./ localhost/localhost... 38 {5 GBrowse Administra... 8 (o] (Untitled) ® (o) hiruko brassica_priv... 8 ©° ¥

File Help

=2
hiruko brassica_private: 10 kbp from Chrl_BA _V4.0:5,001..15,000

Browser | Select Tracks Upload and Share Tracks Preferences
Search

Landmark or Region:

[chr1_BA_v4.0:5001..15000 search |
Examples: Chrl_BA_V4.0:1..10000, Chrl_XA_V3.0:1..10000.

IDownIoad Track Data [§] Configure... | Go |

Data Source «l < S5 )
Ihiruko brassica_private d Scroll/Zoom: IShow 10 kbp ;| Flip
B Overview
Chri_BA_v4.8
AN 2 3M dM S5M 6M  7M  8M 9N 10M 11M 12M 13M 14N 15M 16M 17M 18M 19M 20M 21M 22M 23M 24M 25M 26M 2Z7M 28M 29M
Region . . . . . . . . . J
5 6k 7k 8k 9k 10k 11k 12 13k 14k 15k
Details
5 kbp + { y
l:hri_BR_\M.IO: 10 kbp | | | | | | |
5k 6k 7k 8k ok 10k, 11k 12k 13k 14k 15k
-} H B Contigs
BA_0010
a - EH SNPs
‘Bﬂ_0010_5 BA_0010_10 BA_0010_15 BA_0010_16  BA_0010_18 ‘Bﬂ_0010_20 BA_0010_21  BA_0010_25
‘39_0010_9 BA_0010_13 ‘39_0010_17 BA_0010_22
BA_0010_11 ‘39_0010_19 BA_0010_23
BA_0010_12 ER_0010_24
BA_0010_14
A
B EBEHB Predicted genes -
Chri_BA_V4.0.snap.4 Chri_BA_V4.0.snap.7 Name: UniRef90_B1N668 f4.0.snap.9  Chri_BA_W4.0.snap.11
_——- —_—

Select Tracks |

Chri_BA_Y4.0.snap.5
-
Chri_BA_Y4.0.snap.6
L}
= - @ Unirefo0's

Uniprot [}
GBrowse details

Select Tracks | Clear highlighting

Chri_BA_Y4.0.snap.10

—
Chri_BA_V4.0.snap
I

Oogaoooa0ooonnn
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Done

) hiruko b...

() uglsmit... [X] uglsmit... [] uglsmit...

I Inbox (7... [-] uglsmit...

& brassica... [X] Jupiter

() uglsmit...

I Save Sc...

B} Compos...
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5306 genome wide SNPs
Genotype >2000 lines
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Wheat genomic SNP discovery
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i SNP density

* Causes of SNP density variation

 Constraints on variation tolerance in
expressed genes

* Breeding and selection, reducing SNP
density in regions and fixing alleles

 Diverse crossing/introgression, increasing
variation in regions

21
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5’ flanking

SNP density around genes

CDS intron 3 3’ flanking

Expressed gene

22
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SNP density around genes
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Bt \Which genes have low SNP

density

Example genes:

Q6NLD5
P49592
049550
095780
Q9FJS2
Q8GXT3
QI9SAH7
Q95769
Q39081
Q7XJK6
QI9S7L5
Q1PDN3
Q9SJ41
QIFX25
Q5RJCS
Q8L500
Q8GZ13
Q8L7A4
Q9SIB4
Q9SGJ6
Q38828
Q9LVS52
Q38827
Q6J9Q2

Ethylene-responsive transcription factor ERF015

Protein Dr1 homolog

Dof zinc finger protein DOF4.5

zinc finger protein 682

Homeobox-leucine zipper protein HDGS

Transcription factor bHLH123

Probable WRKY transcription factor 40

Zinc finger A20 and AN1 domain-containing stress-associated protein 7

Transcription factor CAULIFLOWER

Agamous-like MADS-box protein AGL36 Gene classes:
Ethylene-responsive transcription factor ERF018 ot

Heat stress transcription factor A-6a 1. ’_[ranscrlptlon (7'33)

Zinc finger CCCH domain-containing protein 18 2. ion transport (3.42)
éil:])g?igzse??ggﬁgtggn;?n containing protein 67 3. Slgnal transduction / membrane
Two-component response regulator-like APRR9 receptors (2'8_7)

Transcription factor BEE 1 4. F-box protein (2.73)

Probable ADP-ribosylation factor GTPase-activating protein AGD11 5§ transposable element (2.27)

WUSCHEL-related homeobox 3 . . .
Dehydration-responsive element-binding protein 1E 6. response to auxin / stimuli (2-03)

Auxin-responsive protein IAA10 7. chromatin assembly, DNA
Ruxin-rooponsive protein IAAD damage/repair (1.93)
uxin- iv i .
Ethylene-responsive transcription factor ERFO86 g daUX|? transQ[olrter(1 -91) (1 81)
. aevelopmental processes (1.

10. immune response (1.71)
24
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i SNP density

* Causes of SNP density variation

 Constraints on variation tolerance in
expressed genes

* Breeding and selection, reducing SNP
density in regions and fixing alleles

 Diverse crossing/introgression, increasing
variation in regions

25
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BB by o |
| Finding function

* Which alleles have been selected for in different germplasm?

« Have all favourable alleles been fixed?

« Have unfavourable alleles been dragged along for the ride?

« What is the impact of linkage drag?

« Can this information be used for selecting parents/progeny?

« Can this be applied for breeding better canola?

26
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