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New Bread Wheat Genome Assembly

A new genome assembly of Trificum aestivum cv. Chinese Spring is now available in Ensembl Plants. The
assembly (TGACv1) and it's accompanying annotation was produced by the Earlham Instituted, formerly
The Centre for Genome Analysis (TGAC), as part of the Triticeae Genomics for Sustainable Agriculture?
project.

The assembly has a scaffold N50 of 88 Kbp and a total length of 13.4 Gbp in contigs greater than 500 bp
(read more). The gene model annotation consists of 217,907 loci and 273,739 transcripts. A total of 104,09
protein coding genes (154,798 transcripts) and 10,156 long ncRNAs have been annotated with high
confidence (read more). Approximately 99,000 genes (99% of the total) annotated on the previous IWGSC
CSS assembly (MIPS) have been mapped to the new assembly.

The Axiom 35k and 820k SNP marker sets have been provided by CerealsDB & and located on the new
assembly (read more).

Ensembl Plants Archive Site

Alongside release 32 we have launched a new archive siteg?, where we will keep selected previous releases
of Ensembl Plants publicly available. The first release available on the archive site is release 31, and
includes the previous assemblies for wheat and maize.

Ensembl Plants is developed in coordination with other plant genomics and bioinformatics groups via the
EBI's role in the transPLANT & consortium. The transPLANT project is funded by the European
Commissiong? within its 7th Framework Programme, under the thematic area "Infrastructures”, contract

number 28349667,
Part of the

European Plant
Genomics Infrastructure
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150011900580  VIT_01s0011g00700> < VIT_01s0011900760 VIT_0140411g00820 > VIT_01s0011g00970 >
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Export Configuration - Feature List

Location to export:

Output:

Select location:

5" Flanking sequence (upstream):

3' Flanking sequence (downstream):

Fields marked * are required

Options for FASTA sequence

Genomic:

Fields marked * are required

150011g00500]  VIT_01s0011g00700> < VIT_01s0011g00760
7010011900610 > < VIT_0150011900750
VIT_0150011900850 > VIT_D150011g00770 >

chromosome:IGGP_12x:1:811959:814575:1

FASTA sequence v|s

1 + 811959 + 814575 *“7'

0 * (Maximum of 1000000)
0 * (Maximum of 1000000)

Unmasked Ak

pre10 VIT_01s0011901000 > VIT_01s0011g01080 > VIT_0
VIT_0150011900880 > VIT_0150011901070 »

Be0 & 00

VTL014l011g00820 > VIT_01s0011g00870>  <OTPB4 | <POLH VIT.01s0011

1500119011

b01180
901170
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¢/ Chromosome 1: 81195¢ X / @ plants.ensembl.org/Vitic X

C O ‘(D plants. ensemblorg/ Vitis_vinifera/Export/Output/Location?db=core;flank3_display=0;flank5_display=0;g=VIT_01s0011g00960;0utput=fastair=1

8119596us7 % © & O ¢ O

e

TGAGGATGTTCTTGACCTGTTCAGGCTCGATCAA WA ] anersDe5|gn R s
GCGTCACTCCATCAACAACTTGATACAGGATATTGAC
GACAAAGGAGAGGTATCGCAGCATGGCCTCCTATT j aitn Mpaska OQopmar Bug Cnpaska
CCTTCATGTGAGAATGGCTCCTTTATTCATTGGTAATE
e o e »1 dna:chromosome chromosome:IGGP 12x:1:811959:814575:1
CeTaaTaaBATaCTaGAC T GGaAMACAACTCTTd ACTTGAGGCTTTCGCAGTAGAGANTGGAAT TTGCAGGAAAATATCAMATGGCAGTCCA
GAAGCAGAACTTTGATTGCCATGTCTAGACCACAGCE] AMTTTAGGACGCGAGCTGCGGAGCATTGAAGCCCTACTGAGAGATGCTGCTTCAAAGAA
TATCTTATGGACCTTGTTAGTAGAGGAATTGGGCTGTA AGAGCATGATCACCAATTCACAGTCTGGATTCAAMATGTCCGTGATCAAGCTTATGCCAT
ggg g%ﬁ#ﬁg&*ﬁg&%&g&ﬁ TGAGGATGTTCTTGACCTGTTCAGGCTCGATCAAGAATCAGTGTGGCGCCGCTTGAANAT
SCACAGTAM AT AT A OCGTCACTCCATCAACAACTTGATACAGGATATTGACTGGAGTCTCCAMAATATTCAGCG
TATTCTATTGATATCCACAAGCTTCARCCACTaTCA SACAAAGGAGAGGTATCGCAGCATGGCCTCCTATTCAACCAATGCTGGCAACAACACATA
CTATAAGAAAGCTTTCTCAAGAAATGGCAGATGTCCTT CCTTCATGTGAGAATGGCTCCTTTGTTCATTGGTAATGTTGATACCGTGGGCATTGAGGA
ATCCATTTTACAGAAATGTGATGGATTACCACTTGGGA GCCTACAAATAAGCTGGTTTCTTGGGCCTTGGAACCGANACAGAGGCTTGAGGTGATGTT
gggmcg %ﬁ%ﬂ%ﬁ:ﬁw (GTGGTGGGGATGGCTGGACTGGGGAAGACAACTCTTGTCCACAGCGTGTATGAGAGGGT
e d TSSO T AT
AGTTAAGCGAAGAAGACTTATTCGGCTATGGATAGCT!

AGGCAAACGCTTEAAGAGETT GGGGAAGAGTACCTAA GGTTGCTCTGACGCATAAGCTGCGAAATTTCTCAACAACAAACGGTATGTCATAGTTCT
GATAAAGGCAAATGAAATGGAT TTTGATGGAAGGCCAA TGATGACTTATGGGTAAAGATGTGTGGGAGTCCATTAGACTAGCCTTGCCAAATGGTAA
gggzmgzﬁ ggm%:& - GGACAGTAGAATAATTATCACTACAAGGAGAGGCGATATAGCTAATTCTTGTAGAGATGA
e TGATTCTATTGATATCCACAAGCTTCAGCCACTGTCACCGCAAAGGGCTGAGCAACTCTT
GATTGOTTCCANTTTCAMACTATTaARGGTCTTaoACH CTATANGAAAGCTTTCTCAAGAAATGGCAGATGTCCTTCAGGTTTGGAGGAAGTCTCCAA
ATTTCCGAGTATAATTACAGATCTTCTGCTCTTGAGGT ATCCATTTTACAGAAATGTGATGGATTACCACTTGGGATTATTGAAATCGGTAGACTTTT
TATAAGGAGAATCCCTCGGTCCCTCGGTGACCTTCATA GTCCATTAAGGCTCCAACTAAMAATGAGTGGAARATATTACATGATAGCCTTGAGTCTGA
g%%}gg gmﬁgmﬁgig | ATTGAGAAGCAGTGGTGAGCTTTCAAATATTATGAAGTGTTGTCTGCAAGTTACAATGA
SMCHIGGGTERECTIGMGMECION . e\ e TTTGATAGAGMAG
TGGGCAGCACAGAATGAGTCGGCAGCACAGTATGATAC

GTTGAGGAAGCTRACATTGTAGAACTGGCAALAGAAL AGGCAAMACGCTTGAAGAGGTTGGGGAAGAGTACCTGAATGAGCTGATTGACAGGAATCT
AATTGTGAAGATGCGAAATCTCCATTCCTTGAATGTGA GATAAAGGCAAATGAAATGGATTTTGATGGAAGGCCGACAAGTGTGGGAGTTCATAGTCT
TCTAGAGCTTGATGCAATGACCAATCCGCCGCCCCTTE (ATGTTGAAGATGATTCTCTCAGTCTCACATGAGGAGAACTTTTGTACTGTCCGTACAGG
BCCTTTGGARAGGTTTCCAARGTGGGTATCTTCTCTAS . p cTANGAAAGTTGACTGAGAATACCCGCCGCCTATCTATCCAGAAGGAAGATTTTGA

AAAATGGTCTTCACTCGCAGAAGACCCGATTGCAGCTC
GeAGCTGCASCTGCTTATGCATACACTaGAACccAg TOTCTCTCAGGACTTACCCTGTGTTCGAMCCTTCTTCAGTTTCTGUATAGECAMAGTAG

TCAGAAGCTTAAGATATTAGACCTTCAGCAATTGGAAC

o X

AGAAGGCACATTGCCTTGCCTACAARAGCTGATCATAAGCCACTGTAGCAAGCTGGTGCA
GGTCCCTACAGGTATTGACAAGCTCATTCACCTCCAAATGCTGCTGCTGCACGATATGCC
CGAACCATTTGTGATCAGGCTGAGGARAAATGGCGGTCGATTGCGCCGT TTGGTTCACCA
CATTCCGTGTATTCATTCATATAATCAGGGCCAGTTG



¢! Chromosome 1:811,95% X | €} plants.ensemblorg/Vitic X \ G primer3 - Mouck & Goog' X X/ [) Primer3 Input (version 0 x‘ = X
\ X
C (| O bioinfoutee/primer3-040/ x| O 40 ¢ 0 :
P . 3 - | Checks for mispriming in template. “ disclaimer “ Primer3 Home l
TTMETD  (v.0.4.0) Pick primers from a DNA sequence. | Primerinlis iatettace “ cantions “ FAOWIKI l

There is a newer version of Primer3 available at http://primer3.ut.ee

Paste source sequence below (5'-=3", string of ACGTNacgtn -- other letters treated as N -- numbers and blanks ignored). FASTA format ok. Please N-out undestrable sequence (vector. ALUs. LINEs. etc.) or
use a Mispriming Library (repeat library): |NONE Y|

ACTTGAGGCTTTCGCAAGTAGAGAATGGAATTTGCAGGAAAATATCAAAATGGCAGTCCA =
ARATTTAGGACGCGAGCTGCGGAGCATTGAAGCCCTACTGAGAGATGCTGCTTCARAGAA
AGAGCATGATCACCAATTCACAGTCTGGATTCAARATGTCCGTGATCAAGCTTATGCCAT
TGAGGATGTTCTTGACCTGTTCAGGCTCGATCAAGAATCAGTOTGGCGCCGCTTGAAAAT
GCGTCACTCCATCAACAACTTGATACAGGATATTGACTGGAGTCTCCAARATATTCAGCG b
GACAAAGGAGAGGTATCGCAGCATGACCTCCTATTCAACCAATGCTGGCAACAACACATA

¥ Pick left primer. or use left primer below:|| - Pick hybridization probe (internal oligo). or use oligo below:|| ¥/ Pick right primer. or use right primer below (3'to 3' on opposite strand):

| Pick Primers || Reset Form |

Sequence Id: ’ } A string to identify your output.

; E.g. 50.2 requires primers to surround the 2 bases at positions 30 and 51. Or mark the source sequence with [ and ]: e.g. .. ATCT[CCCC]TCAT.. means that
Targets: ’ } :

primers must flank the central CCCC.

Excluded ’ }E. g.401.7 68,3 forbids selection of primers i the 7 bases starting at 401 and the 3 bases at 68. Or mark the source sequence with < and > e.g.
Regions: ..ATCT=CCCC=TCAT.. forbsds primers 1n the central CCCC.
Product Size Ranges 1900-2100 l

Number To Return !5 Max 3' Stability 9.0 |

uo |

Max Repeat Mispriming 12.00 Pair Max Repeat Mispriming 24.00
Max Template Mispriming |12.00 | Pair Max Template Mispriming 24.00

' Pick Primers H Reset Form ’




¢! Chromosome 1: 811958 X \@ plants.ensembl.org/Vitis X \G primer3 - Mouck 8 Goog X / [) Primer3 Output (primer? X

B - 5 X

€« CqO ‘@ bioinfo.ut.ee/cgi-bin/primer3-0.4.0/primer3_results.cgi

%O 400 :

2521 CGAACCATTTGTGATCAGGCTGAGGAAAAATGGCGGTCGATTGCGCCGTTTGGTTCACCA

2581 CATTCCGTGTATTCATTCATATAATCAGGGCCAGTTG

KEYS (in order of precedence):
> left primer
<<« right primer

ADDITIONAL OLIGOS

1 LEFT PRIMER
RIGHT PRIMER

PRODUCT SIZE:

2 LEFT PRIMER
RIGHT PRIMER

PRODUCT SIZE:

3 LEFT PRIMER
RIGHT PRIMER

PRODUCT SIZE:

4 LEFT PRIMER
RIGHT PRIMER

PRODUCT SIZE:

Statistics
con

start _len tm gch _any _ 3' seq

304 20 59.98 50.00 3.00 1.00 AAAGGAGAGGTATCGCAGCA
2344 20 60.04 45,00 7.00 1.00 CTGAAATTTTCCCGACCTGA
2041, PAIR ANY COMPL: 4.80, PAIR 3' COMPL: 1.00

304 20 59.98 50.00 3.00 1.00 AAAGGAGAGGTATCGCAGCA
2345 20 60.04 45,00 7.00 1.00 TCTGAAATTTTCCCGACCTG
2042, PAIR ANY COMPL: 4.80, PAIR 3' COMPL: 2.00

374 20 59.93 45,02 3.00 2.00 ATGGCTCCTTTGTTCATTGG
2383 20 59.99 45.00 6.00 1.00 CAGCTGTTCCAATTGCTGAA
2010, PAIR ANY COMPL: 5.80, PAIR 3' COMPL: 3.00

396 20 60.08 45.00 3.00 1.00 ATGTTGATACCGTGGGCATT
2383 20 59.99 45,00 6.00 1.00 CAGCTGTTCCAATTGCTGAA
1988, PAIR ANY COMPL: 3.00, PAIR 3' COMPL: 2.00

too in in no tm tm high high high

sid many tar excl bad GC too too any 3' poly end

ered
Left 6394
Right 6294
Pair Stats:

Ns get reg GC% clamp low high compl compl X stab
] ] 0 0 2 1828 2695 2 1. 0 105
0 0 0 2 @ 1825 2762 4 2 0 114

considered 52, unacceptable product size 44, ok 8

primer3 release

1.1.4

(primer3_results.cgi release 0.4.0)

ok
1765
1589

A



¢! Chromosome 1: 811,959 X €J) plants.ensembl.org/Vitic X G primer3 - Mouck 8 Goog X { [ Primer3 Output (primer: X / P= OligoCalc: Oligonucleot X

(.

C () | ® biotools.nubic.northwestern.edu/Olig

Oligo Calc: Oligonucleotide Prog

Enter Oligonucleofide Sequen(
OD calculations are for single-strande
Nucleotide base codes

AAA GGA GAG GTA TCG CAG CA

Reverse Complement Strand(5'to 3') is:
TGC TGC GAT ACC TCT CCT TT

5' modification (ifany) 3' modification (if any)

50| nM Primer
1| Measured Absorb:
50| mM Salt (Na™)

(caleulate ][ swap strands | sLasT ][

€ Oligo Self Complementarity Check - Google Chrome = O
@® about:blank

Minimum base pairs required for single primer sel-dimerization: 5.
Minimum base pairs required for a hairpin: 4.

Potential hairpin formation :

3' Complementarity:

Nene !

All potential self-annealing sites are marked in red (allowing 1 mis-match):

RInK 33.404| cal/(*K*mol)

deltaG 26.2| Kcal/mol
Deprecated Hairpin/self dimerization calculations

5 v | (Minimum base pairs required for single primer self-dimerization)
4 v | (Minimum base pairs required for a hairpin)

Physical Constants Melting Temperature (Tyy) Calculations

Length: 20| Molecular Weight: 6224.14 GC content: 50% 1 51.8/°C (Basic)
1 ml of a sol'n with an Absorbance of 1/at260 nm 2 58.4)°C (Salt Adjusted)
is 4.105/ microMolar 2 and contains 25.5/ micrograms. 3 54.28/C (Nearest Neighbor)

Thermodynamic Constants Conditions: 1 M NaCl at 25°C atpH 7.

deltaH 161.4| Kcal/mol
deltaS 419.6/ cal/(*K*mol)
[ Check Self-Complementarity }

Citation: Kibbe WA

OligoCalc: an online oligonucleotide properties calculator’. (2007)

Nucleic Acids Res. 35(webserver issue): May 25. ( Abstract/Full text)

Co Bcemu obpaTHbIM Npanmepamu
npobnemsbl, MO3TOMY HY>XXHO NogobpaTh
OpYyrue v Ha 3amMeHy.




¢! Chromosome 1: 811,952 X

é’] plants.ensembl.org/Vitis. X

G primer3 - Mowuck B Gooc

> C () | ® bioinfo.ut.ee/primer3-0.4.0/

[ Primer3 Input (version C

X NI= OligoCaic: Oligonucleot: X

B X @ &

.

O ¢

X

PI‘ 1mer 3 (v. 0.4.0) Pick primers from a DNA sequence.

Checks for mispriming in template. “ disclaimer H

Primer3 Home

|

Primer3plus interface “ cautions “

FAQ/WIKI

|

There is a newer version of Primer3 available at http:/primer3.ut.ee

Paste source sequence below (5'-=3'
use a Mispriming Library (repeat library

:|NONE v

ACTTGAGGCTTTCGCAAGTAGAGAATGGAATTTGCAGGAAAATATCAAAATGGCAGTCCA
AAATTTAGGACGCGAGCTGCGGAGCATTGAAGCCCTACTGAGAGATGCTGCTTCAAAGAA
AGAGCATGATCACCAATTCACAGTCTGGATTCAAAATGTCCGTGATCAAGCTTATGCCAT
TGAGGATGTTCTTGACCTGTTCAGGCTCGATCAAGAATCAGTGTGGCGCCGCTTGAAARAT
GCGTCACTCCATCAACAACTTGATACAGGATATTGACTGGAGTCTCCAAAATATTCAGCG
GACAAAGGAGAGGTATCGCAGCATGGCCTCCTATTCAACCAATGCTGGCAACAACACATA

v

VA

¢ Pick left primer. or use left primer below:'

Pick hybridization probe (internal oligo). or use oligo belowz|

¥ Pick right primer. or use right primer below (3' to 3' on opposite strancl):'

|

i

|

| Pick Primers || Reset Form |

Sequence Id:
Targets:

Excluded
Regions:

A string to 1dentify your output.

E.g. 50.2 requires primers to surround the 2 bases at positions 50 and 51. Or mark the source sequence with [and ]: e.g.
primers must flank the central CCCC.

E.g 401.7 68.3 forbids selection of primers i the 7 bases starting at 401 and the 3 bases at 68. Or mark the source sequence with

.ATCT=CCCC=TCAT.. forbids primers in the central CCCC.

<and = e.g.

Product Size Ranges [PEISE

Number To Return |5

Max Repeat Mispriming |12.00
Max Template Mispriming |12.00

| Pick Primers |\ Reset Form |

P

Max 3' Stabilitv (9.0

Pair Max Repeat Mispriming 24.00

air Max Template Mispriming |24.00

* Hn4yero ctpawHoro. l'pocTto pacwiunpsaem
30HY NOWCKa canToB Nocaaku Nnpanmepos.

. string of ACGTNacgtn -- other letters treated as N -- numbers and blanks ignored). FASTA format ok. Please N-out undesirable sequence (vector. ALUs. LINEs. etc.) or

g. . ATCT[CCCC]TCAT.. means that

.
.
.



€] Chromosome 1: 811,959 X @ plants.ensembl.org/Vitis X \ G primer3 - Mouck 8 Goog X A [} Primer3 Output (primer? X \)/\= OligoCalc: Oligonucleot: X
\

< Cc O |® bioinfo.ut.ee/cgi-bin/primer3-0.4.0/primer3_results.cqi

2521 CGAACCATTTGTGATCAGGCTGAGGAAAAATGGCGGTCGATTGCGCCGTTTGGTTCACCA

2581 CATTCCGTGTATTCATTCATATAATCAGGGCCAGTTG

KEYS (in order of precedence):
>>>>>> left primer
<<<<<< right primer

ADDITIONAL OLIGOS

start _len tm gck __any 3' seq
1 LEFT PRIMER 81 20 59.84 55.00 3.00 1.00 GGAGCATTGAAGCCCTACTG
RIGHT PRIMER 2414 20 60.08 45.00 4.00 1.00 GCAATGTGCCTTCTTCCATT

PRODUCT SIZE: 2334, PAIR ANY COMPL: 5.00, PAIR 3' COMPL: 2.00

2 LEFT PRIMER 146 20 59.990 40.00 4.00 2.00 TGGATTCAAAATGTCCGTGA
RIGHT PRIMER 2505 20 59.70 45.00 3.00 2.00 LCElc@Ngpiceuicecy)
PRODUCT SIZE: 236@, PAIR ANY COMPL: 6.20, PAIR 3' COMPL: 1.00

3 LEFT PRIMER 81 20 59.84 55.00 3.00 1.00 GGAGCATTGAAGCCCTACTG
RIGHT PRIMER 2426 20 59.73 45.00 3.00 2.00 TTTGTAGGCAAGGCAATGTG

PRODUCT SIZE: 2346, PAIR ANY COMPL: 5.00, PAIR 3' COMPL: 1.00

4 LEFT PRIMER 146 20 59.990 40.00 4.00 2.00 TGGATTCAAAATGTCCGTGA
RIGHT PRIMER 2532 20 59.65 45.00 4.00 2.00 ACAAATGGTTCGGGCATATC
PRODUCT SIZE: 2387, PAIR ANY COMPL: 5.20, PAIR 3' COMPL: 2.00

Statistics

con  too in in ne tm tm high high high

sid many tar excl bad GC too too any 3" poly end

ered Ns get reg GC% clamp low high compl compl X stab ok
Left 2886 2] %] 0 (<] 0 821 119 1 4 ’] 39« B3
Right 2839 %] %] 0 2 e 795 1277 2 2 %] 45 718
Pair Stats:
considered 329, unacceptable product size 304, high end compl 6, ok 19
primer3 release 1.1.4

(primer3_results.cgi release 0.4.8)




({'_’ Chromosome 1: 811,959 X

<%

¢&)] plants.ensemblorg/Viti: X \ G primer3 - Mouck 8 Goog X

[} Primer3 Input (version 0. X

$= OligoCalc: Oligonucleot: X

C () | ® biotools.nubic.northwestern.edu/OligoCalc.html EAx® & 0O 0
O|'90 Calc: O“gonUCI@OTid[ € Oligo Self Complementarity Check - Google Chrome = O X
Enter Oligonucleofide E
OD calculations are for singl| ® about:blank

Nucleotide base codes

AGC AGC ATT TGG AGG TGA AT

Reverse Complement Strand(5'to 3') is:
ATT CAC CTC CAA ATG CTG CT

5' modification (ifany) 3' modification (if any)

50/ nM Primer
1| Measure
50| mM Salt (Na™)

[ calculate || Swap Strands || BLAS

Physical Constants

Length: 20| Molecular Weight: 6221.14 GC con
1 ml of a soI'n with an Absorbance of 1/at260 nm
is 4.322| microMolar 2 and contains 2

Minimum base pairs required for single primer self-dimerization: 5.
Minimum base pairs required for a hairpin: 4.

Potential hairpin formation :

3' Complementarity:

Nene !
one .

All potential self-annealing sites are marked in red (allowing 1 mis-match):

Nran
None !

Thermodynamic Constants Conditions: 1 M NaCl at 25°C atpH 7.
RInK 33.404 cal/(*K*mol)

25(Kcal/mol

Deprecated Hairpin/self dimerization calculations

deltaG

4 v |(Minimum base pairs required for a hairpin)

5 v |(Minimum base pairs required for single primer self-dimerization)

Lrnnerograns.

deltaH 157.6/Kcal/mol

deltaS 411.4| cal/{(*K*mol)

[ Check Self-Complementarity |

Citation: Kibbe WA. 'OligoCalc: an online oligonucleotide properties calculator'. (2007)

Nucleic Acids Res. 35(webserver issue): May

/ 25. ( Abstract/Full text)

« OcTanbHble ABa npanmepa ToXe XopoLlo
NOOXOOAT, HO TYT HY>XHO BblbMpaThb B 3aBUCMMOCTN
OT uenu, kakon anuHbl MNLP npoaykT HyXxeH.



¢! Chromosome 1:811,95° X ‘@plants.ensembi.org/vn X ( G primer3-Moucks Goo: X | [ Primer3 Qutput (primer X ( ;= OligoCalc: Oligonucleo® X / & Primer designing tool

¢ C () | & Hagexwiit | https://www.ncbi.nim.nih.gov/tools/primer-blast/index.cgi?LINK_LOC=BlastHome

f i e

» NCBI/ Primer-BLAST: Finding primers specific to your PCR template (using Primer3 and BLAST).

X - J0

Bw@ ¢ 0¢0

Reset page Save search parameters  Retrieve recent results  Publication  Tips for finding specific primers

Or, upload FASTA file

Primer Parameters

Use my own forward primer
(5'>3' on plus strand)

Use my own reverse primer
(5'>3' on minus strand)

PCR product size

# of primers to return

Primer melting temperatures

(Tm)
Exon/intron selection

Exon junction span

Exon junction match

Intron inclusion

Intron length range

AGAGCATGATCACCAATTCACAGTCTGGATTCAAAATETCCGTGATCAAGCTTATGCCAT
TGAGGATGTTCTTGACCTGTTCAGECTCGATCAAGAATCAGTGTGGCGCCRLTTRAARAT
GCGTCACTCCATCAACAACTTGATACAGGATATTGACTGRAGTCTCCARRATATTCAGCG

PCR Template
Enter accession, gi, or FASTA sequence (A refseq record is preferred) ¢  Clear Range
| ACTTGAGGCTTTCGCAAGTAGAGAATGGAATTTGCAGGAABATATCARRATGGCAGTCCA N F .
AAATTTAGGACGCGAGCTGCGRAGCATTGAAGCCCTACTGAGAGATGCTGCTTCARAGAA rom 0

Forward primer |

v

) Reverse primer

} 'Baﬁ-epme ¢ﬂ | ®aiin He BLIDpaH

SAAAG,GAGAG,GTATCGCAGCA @  Clear
AGCAGCATTTGGAGGTGAAT @ Ce

Min Max

oo | 1000

10 ‘

Min Opt Max Max Tm difference
570 »60.0 53.0 | 3 )

Arefseq mRNA sequence as PCR template input s required for options in the section )
No preference '@

Exonat5'side Exonat3'side
7 4 |
Minimal number of bases that must anneal to exons atthe 5" or 3' side of the junction )

L Primer pair must be separated by at least one intron on the corresponding genomic DNA )

Min Max
1000 1000000 |

glgl_ei[

X

.
.
.



¢! Chromosome 1:81 X '\@ plantsensemblorc X \G primer3 - Mouck & X \D Primer3 Qutput (p X \>/\= OligoCalc: Oligont X \8 Primer designing © X / & Primer-Blast resul: X | E i

X

« C Q\a Hagexwbiii | https://www.ncbi.nim.nih.gov/tools/primer-blast/primertool.cgiZctg_time=1494833838&job_key=GhDFARnbFHMzTQSIAygqenkzO0hUICBWQ &F 1}\ @ &0 ¢ Q0 :

» NCBI/ Primer-BLAST : results: Job id=GhDFARnbFHMzTQ5IAygqenkzOOhUICBVVQ  more...

Input PCR template
Range 1-2617

Specificity of primers primers may not be specific to the input PCR template as targets were found in selected database:Refseq mRNA (Organism limited to Homo sapiens)...nelp on specific primers
Other reports Search Summary

Graphical view of primer pairs

=) Query_1: 0.2.6K (2.6Kbp) v | Find: i @R All———Q ® Roolsv I fTrads @ 7 v
feg-entry ::= seq {id_{local s... TR %
Primerl% é

f96 |26 (300 4w |see  Ee  [7ep  eee (900 (LK [L0  [L200 1300 [1466 (1500 [1660 [L760 (800 fLome (2K (2180 (2200 [2300 [2400 |2Se |

!'Readv /" ¥ Tracks shown: 2/3

Detailed primer reports

Primer pair 1

Sequence (5'>3) Template strand Length Start Stop Tm  GC% Self complementarity Self 3' complementarity
Forward primer ~ AAAGGAGAGGTATCGCAGCA Plus 20 304 323 5880 50.00 3.00 1.00
Reverse primer ~ AGCAGCATTTGGAGGTGAAT Minus 20 2505 2486 57.77 45.00 3.00 2.00

Product length 2202

Products on potentially unintended templates
>XM_017024298.1 PREDICTED: Homo sapiens dishevelled segment polarity protein 2 (DVL2), transcript variant X5, mRNA

product length = 136
Forward primer 1  AAAGGAGAGGTATCGCAGCA 20
Template 707; TGiivieiass GoCisvin 688

S



Koroa ectb «Hen3BecTHas»
nocnegoBaTenbHocTb HK

Ha npumepe reHa NBS-LRR reHa getekuumn
naToreHoB Yy NoLUEpHbI (daBanTte caenaem
BM, YTO CUKBEHC OEUCTBUTENBHO
Clly4YanHbIn)



8 Nucleotide BLAST: Searc x/e] BLAST search - Oryza sz x\d BLAST search - Oryzas= x"\_‘_ H - X

CCAGAGGAGRCTCTACCCAACACCCTTACTTCTATTGARAT TICCGATTGTCCATTAATT
R BANGEGAAGTATGARANGGAGEGAGGAGAGARTTGECATACART TAGTCACATCCCTCA
£ SRl A GTGACGATTGACGGAATTGAGCAGAARTGAGCTAR

C O ‘ @ plants.ensembl.org/Multi/Tools/Blast?db=core & ﬁl ®© &0 0
EnsembIP lants v  HMMER | BLAST | BioMart | Tools | Downloads | Documentation | Website help @\~ Search Ensembl Plants...
BLAST/BLAT v
‘Web Tools
BLAST ‘
Variant Effect Predictor - -
Assembly Converter Sequence data: > X
ID History Converter TTTCARATGGGTGGATIGCCTTCCAACTTGECCRACCTTTATATAGAGARTTGCCCARAR
‘ i CTGATTGCTTCARGAAAGGAGTGEECTTTGTTCCAACTCAATTCCTTGAAGTCATICTTC
q CODﬁgUIE this page ATCAGTAATGAGTTTGARAACGTGGAGTCATTCCCAGAGAAGAATCTGCTGCCACCRACT
CTTCARACTCTTTGTATTARTGATTGTTCARAGCTARGAATARTGAACAACAAGGGTTTT
ﬁ Custom tracks CTCCACCTCAARTCTCTCATAGAACTACATATTTGGAACTGTCCTATTICTTGAGCGCTIC

re this page Add more sequences (1 sequence added, 29 more sequences allowed)
©® DNA
Ensembl Plants is produced in © Protain

collaboration with Gramene

L . Medicago truncatula X
Add/remove species
© DNAdatabase | Genomic sequence v|
O Protein database | Proteins v|
Search tool: BLASTN v
Search Sensitivity: Normal v




[ A
// & Nucleotide BLAST: Searc. XYe] BLAST search - Oryza sa' x\\_ ﬂ = X
> C O ‘(D plants.ensembl.org/Multi/Tools/Blast?db=core & ﬁ’ &0 * 0
Login/Register
EnSQMbIP Iants v  HMMER | BLAST | BioMart | Tools | Downloads | Documentation | Website help &\~ Search Ensembl Plants... Q
BLAST/BLAT v
Web Tools |
& Web Tools - BLASTsearch@
BLAST \
Variant Effect Predictor ‘ :
Assembly Converter
ID History Converter

s Recent jobs =
£} Configure this page

1§ Custom tracks

Show/hide columns (1 hidden)

tY Export data

« Share this page

‘BLASTN [ BLASTN against Medicago truncatula MedtrA17_4.0 (Genomic sequence) == Q 1 §15/05/2017, 11:07 (BST) Hs/<%
Ft Bookmark this page :

Ensembl Plants is produced in
collaboration with Gramene

Ensembl Plants release 35 - April 2017 © EMBL-EBI

About Us Get help Our sister sites Follow us
About us Using this website Ensembl Blog
Contact us Documentation Ensembl Bacteria ’ Tuitter
Citing Ensembl Genomes Adding custom tracks Ensembl Fungi

Privacy policy Downloading data Ensembl Protists

Cookies Ensembl Metazoa

EMBL-EBI Terms of use

plants.ensembl.org/Multi/Tools/Blast/View?db=core;tl=VPv2HPtFZOqOlgFR- 17858918 v



- & Nucleotide BLAST: Sear: x‘/ e/ Results for BLASTN agai x\\ = H - X

€« CQO ’ ® plants.ensembl.org/Medicago_truncatula/Tools/Blast/Results?db=core;tl=VPv2HPtFZOqOlgFR-17858918 & {.‘r' &0 *Q0:
BLAST/BLAT v A
Web Tools . . .
B Web Tools - Results for BLASTN agamst MGdICng truncatula MedtrA1 7_4.0 (Genomlc sequence) 0
= BLAST
B Ticket Job details
- BLASTN against Medicag
Variant Effect Predictor Job name BLASTN against Medicago truncatula MedtrA17_4.0 (Genomic sequence)
Assembly Converter VE |
D History Converter
— Species . Medicago truncatula
Configure thi
ol i g Assembly MedtrA17 40
1§ Custom tracks Search type BLASTN (NCBI BLAST)

th Export data th Download results file

«} Share this page

Ft Bookmark this page

Results table &

g 7 5 . A
Ensembl Plants is produced in Show/hide columns (4 hidden) Filter

coldborlon i Granete. - Genonie Location  Overlapping Gene(s . Orienaon ~ Length ~ Score v Eval %D

' scaffold2053:198-652 MTR 205350010 Forward 455 [sequence] 455 0.0 100.0 aignment)
scaffold1643:3-133 Sequence] Reverse 131 [Sequence] 99 11E-48 939 jaignment)
3:6733583-6733716 [Sequence] MTR_3q022600 Reverse 134 [Sequence] 94 1.0E-45  92.5 jAignment]
3:6941721-6941824 1sequence] MTR_3q023020 Reverse 104 [3equence] 72 14E-32  92.3 jAignment)
3:8571018-8571148 [5equence] MTR_3q027420 Forward 131 [Sequence] 67 1.3E-29  87.8 jAlgnment]
3:6523624-6523683 [sequence] MTR_3g022230 Forward 60 [Sequence] 60 20E-25  100.0 jasgnment)
3:6945053-6945156 [Sequence] MTR 34023030 Reverse 104 [sequence] 60 20E-25  89.4 jaignment]
3:6782319-6782389 [sequence] MTR_3g022730 Forward 71 [Sequence] 55 196-2 944 jaignment
3:8469378-8469448 [sequence] MTR_3q027250 Reverse 71 [Sequence] 55 1.9E-22  94.4 aignment]
3:6782473-6782529 [sequence] MTR_3g022730 Forward 57 [Sequence] 53 30E-21  98.2 jaignment)
3:7585704-7585759 [Sequence] MTR_3q024460 Reverse 56 [Sequence] 52 12620 98.2 jaignment]

' scaffold0425:9753-9823 [sequencel MTR 042550020 Forward 71 [sequence] 51 476200 93.0 jAignment

P P ——— RATPEE M. AR A APA. ASESER A AR S AR p— g »a PRpp—— P



& Nucleotide BLAST: Searc X / @] BLAST Genomic Sequen: X \|

B - 8 X

€« CO !@ plants.ensembl.org/Medicago_truncatula/Tools/Blast/GenomicSeq?db=core:tl=VPv2HPtFZOqOIgFR-17858918-258471264

By O 40¢0

& Web Tools BLAST Genomic Sequence
= BLAST
& Ticket BLASTI/BLAT type BLASTN
& BLASTN against Medicago :

Alignm er?t g Query location Query_1 110 455 (+)
Query Sequence Database location scaffold2053 198 to 652 (+)
Genomic Sequence A 2

 Variant Effect Pre diitqo ; Genomic location scaffold2053 198 to 652 (+)

~ Assembly Converter Alignment score 455

~ ID History Converter

E-value 0.0

£ Configure this page Alighment lengh 5
2§ Custom tracks Percentage identity 100.0

41 Export data
& Bxpo Exons All exons

< Share this page HSP  Location of other alignments  Location of selected alignment

Fr Bookmark this page Markup  loaded

Ensembl Plants is produced in

collaboration with Gramene

>supercontig:MedtrAl7 4.0:scaffold2053:-102:952:1
-102 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN =43
-42 NNNNNNNNNNNNNNNNNNNNNM
18

NNNNNNNNNNNNNNNNNNNNTCARCAATACCATICIT 17
GAAGAGTTGAAGTTGGATTTCAGAGGCTGTGTAAACTGTCCCTCTTTGGATTTACGTTGC
TATAATTCTCTTTGGAGACTATCAATAAAAGGATGGCACTCATCCTCGTTGCCTTTTTCA
CTACACTTGTTCACCAAACTTCATTCTCTGTATCTATACGATTGTCCAGAGCTGGAATGG
TTTCAAATGGGTGGATTGCCTTCCAACTTGGCCGACCTTTATATAGAGAATTGCCCAAAA
CTGATTGCTTCAAGAAAGGAGTGGGGTTTGTTCCAACTCAATTCCTTGAAGTCATTCTTC
ATCAGTAATGAGTTTGAAAACGTGGAGTCATTCCCAGAGAAGAATCTGCTGCCACCAACT
CTTCAAACTCTTTGTATTAATGATTGTTCAAAGCTAAGAATAATGAACAACAAGGGTTTT
CTCCACCTCAAATCTCTCATAGAACTACATATTTGGAACTGTCCTATTCTTGAGCGCTTG

CCAGAGGAGGCTCTACCCAACACCCTTACTTCTATTGAAATTTCCGATTGTCCATTAATT
AAAGGGAAGTATGAAAAGGAGGGAGGAGAGAATTGGCATACAATTAGTCACATCCCTCAT
GTGACGATTGACGGAATTGAGCAGAAATGAGCTAAATTACCTGAAGTTGTCTTGGAGTTA
TTTGTGTTTGTATGTTTTGGGACAGT TTGAGTGATGATTGTGTTAAGAGTGAGTTATTTG
TCTTTGTATGTATGATTGTTCCAAGTTAAGAATAATAAACTACACAGGTTTTCTCCACCT
TAAATTGGAGTGAGATGTTGCCGCAGGCATACATCCTCTTTTTTGCACATGACCAGTTTG

A



[1anee Bo3Bpallaemca K pasgeny
Primer3 1 genaem Kak genanu
paHee.

ToO eCcTb BCe TO Xe camMoe, TONMbKO
ecnu bbl y Bac He 6b1n10 Ha3BaHUS
reHa, a Obli1 KAKOW-TO ero CUKBEHC.



Ho. Ecnun ecTb Ha3BaHWe reHa, KOTOPbIN
nepeceKkaeTcs C HalnM CUKBEHCOM, TO MOXHO
cenaTb TOYHO TakXe, Kak Mbl Aenanu ¢ camMoro

1 1Ml 1AM/
& Nucleotide BLAST: Searc X /‘ €/ Results for BLASTN agai- X \e! Gene: MTR_2053s0010 - X B - X

&S5 C O ’(Dplants.ensembl.org/Medicago_tmncatuIa,/Tools/BIast/ResuIts?db=core:tl=VPv2HPtFZOqOIgFR-17858918 o] le ® & 0 * 0 :

LA TIELAT v | — -

Web Tools

& Web Tools Results for BLASTN against Medicago truncatula MedtrA17_4.0 (Genomic sequence) @
& BLAST
& Ticket Job details
L BLASTN against Medicag
Variant Effect Predictor Job name BLASTN against Medicago truncatula MedtrA17_4.0 (Genomic sequence)
Assembly Converter VR |
ID History Converter
Species [ Vedicago truncatula
figure thi
§) Conligle 1 page Assembly MedtrA17 4.0
14 Custom tracks Search type BLASTN (NCBI BLAST)

th Export data 4 Download resuits file

« Share this page
Results table =

K+ Bookmark this page

Ensembl Plants is produced in Show Ell entries Show/hide columns (4 hidden)

ollaboration with Cramene Genomic Location Overlapping Gene(s) Orientation Length Score v Eval %D
scaffold2053:198-652 [Sequencel Forward 455 [Sequence] 455 0.0 100.0 [algnment]
scaffold1643:3-133 jsequencel Reverse 131 [Sequence] 99 1.1E-48  93.9 jaignment]
3:6733583-6733716 [Sequence] MTR_3q022600 Reverse 134 [Sequence] 94 1.0E-45 92.5 1aignment]
3:6941721-6941824 1Sequencel MTR_3q023020 Reverse 104 [Sequence] 72 1.4E-32 92.3 jaignment]
3:8571018-8571148 [sequence] MTR_3q027420 Forward 131 [Sequence] 67 1.3E-29 87.8 aignment]
3:6523624-6523683 [sequence] MTR 3022230 Forward 60 [Sequence] 60 2.0E-25 100.0 raignment)
3:6945053-6945156 [sequence] MTR 3023030 Reverse 104 [Sequencel 60 2.0E-25 89.4 [aignment]
3:6782319-6782389 [sequencel MTR 3022730 Forward 71 [Sequence] 55 1.9E-22 94.4 jaignment]
3:8469378-8469448 [sequencel MTR_3g027250 Reverse 71 [Sequence] 55 1.9e-22 94.4 jaignment]
3:6782473-6782529 [Sequence] MTR_3q022730 Forward 57 [Sequence] 53 3.0E-21 98.2 jaignment]
3:7585704-7585759 [Sequence] MTR_3q024460 Reverse 56 [Sequence] 52 1.2E-20 98.2 jaignment]
scaffald425-9753-9873 isaauancal MTR_0425s0020 Forward 71 [Sequence] 51 47E-20 93.0 faignment]

plants.ensembl.ora/Medicaao truncatula/Gene/Summary?db=core:a=MTR 2053<0... A e e S —— - — - IR



CMOTpUM nepBbIv crnang.

& Nucleotide BLAST: Searc X / e/ Gene: MTR_ 205350010 - X E - X

& Cc O ‘(Dplants.ensembl.org/Medicago_truncatula/Gene/Summary?dbzcore;gzMTR_205350010:r=scaffo|d2053:204«647:t=KEH15144;tl=VPv2HPtFZOqugFR-1785891 & {}‘ @ & 0 * 0
NMeaiCdago runcatuia (MedtrA 410) VY

Location: scaffold2053:204-647 ReCHERIIGRXEVGIE  Transcript: KEH15144 =~ BLAST/BLAT results v

Gene-based displays
& Summary Gene: MTR_2053s0010
Splice variants
E Transcript comparison Description NBS-LRR resistance protein
Gene alleles . ; :
B Sequence Location SuperContig scaffold2053: 204-647 forward strand.
L Secondary Structure About this gene This gene has 1 transcript (splice variant). 10 orthologues and 7 paralogues.

— Gene families

- Literature Transcripts Show transcript table

& Plant Compara

Genomic alignments

Gene tree summary 0

Gene gain/loss tree

Orthologues Gene type Protein coding

Paralogues Annotation method Protein-coding genes annotation was carried out by the Intemational Medicago Genome Annotation Group (IMGAG)
B Pan-taxonomic Compara

Gene Tree
& Onct)gll:)];ilgsgues =T E, Go to Region in Detail for more tracks and navigation options (e.g. zooming)

GO: Molecular function
GO: Cellular component

GO: Biological process Drag/Select: ¢ i
- Phenotypes
B Ge\r;et]c Vangltlon P vy 0 ) i

ar}ant fa e . Genes. e

Variant image e KEH15144 >

Structural variants i potein coding
- Gene expression - BLASTN against Medic.... ; A
- Regulation Contigs scaflokl2053:1.1128 >
- External references i : ’ : " ; o e

& 2 - BLASTN against Medic.... No BLASTN against Medicago truncatula MedtrA17_4.0 (Genomic sequence)on reversa strand in this region

- Supporting evidence
= ID Histo = G i i L
i Ty g Reverse sirand 1.20kb |

L Gene history

£¢ Configure this page Gene Legend

Protein Coding
I protein coding




