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A bemutatot készitette:
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_ Bevezetes

Si =
A buza az eurdpai civilizaciéo kétségkiviil legjelentésebb

kultarnovénye, az els6 haziasitott haszonnovény.

Az elsé kovasztalan lepényektol a mai péktermékekig
hosszu ut vezetett, de a buzalisztb6l késziild kenyér
napjainkig a legalapvetébb, mindennapi taplalékunk
maradt.

Ma a buzatermesztés els6sorban a kozonséges buiza és
azon belil is az 6szi buza kultivaciojat jelenti vilagszerte,

bar
vannak régiok, ahol a durumbuzat is jelent6s teriileteken
vetik és egyéb fajok, illetve fajtak is szerephez jutnak
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IVIerlk buzafajt erdemes. .

megszekvenalnl?
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200
3 Workshop Report
november
Internatlonal A Workshop Report on Wheat Genome Sequencing:
International Genome Research on Wheat Consortium
workshop
Bikram S. Gill,*' Rudi Appels,’ Anna-Maria Botha-Oberholster,’ C. Robin Buell,?
(USDA‘NSF) Jeffrey L. Bennetzen,! Boulos Chalhoub,* Forrest Chumley,** Jan Dvorak,'"

Masaru Iwanaga,” Beat Keller,”* Wanlong Li,* W, Richard McCombie,!
Yasunari Ogihara,** Francis Quetier®** and Takuji Sasaki''

A kenyérbuiza diploid rokonait a kisebb genom méret miatt
olcsébb lenne

Viszont a hexaploid kenyér buza sokkal nagyobb gazdasagi
jelentdséggel bir, és

Nagy valoszintiséggel a hexaploid biiza megszekvenalasa
fog szolgalni a legtobb 1j és hasznos informacioval, ezért a
befektetés megtérilhet



International Wheat Genome
“Sequencing Consortium

International
Wheat Genome

Sequencing
Pr Consortium
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Januar 2005 International Wheat Genome Sequencing
Consortium megalakulasa

Elsédleges cél a Triticum aestivum (Chinese spring)
kromoszomairdl (21) fizikai térképek az elkészitése

» ElGsegiti térkép alapu izolalasat tobb szaz génnek
* Alapul szolgalhat a szekvenalashoz is

Masodlagos cél Triticum aestivum (Chinese spring) genom
szekvenadldsa



~ Térképezési W

Kész projectek:

* 3B (a buza legnagyobb kromoszémaja) - C. Feuillet
(INRA, France)

A Physical Map of the 1-Gigabase
Bread Wheat Chromosome 3B

Etienne Paux,® Pierre Sourdille,* Jérdme Salse,* Cyrille Saintenac,* Frédéric Choulet,?
Philippe Leroy,* Abraham Korol,” Monika Michalak,? Shahryar Kianian,” Wolfgang Spielmeyer,
Evans L.Elr;]ud.ah,4 Daryl Somers,’ Andrzej Kilian,® Michael Alaux,” Sonia Vautrin,®

Héléne Bergés,® Kellye Eversole,” Rudi Appels,’® Jan Safar,’* Hana Simkova,*!

Jaroslav Dolezel,’* Michel Bernard, Catherine Feuillet?

4

SCIENCE VOL 322 3 OCTOBER 2008



- Térképezési W

Térkép készitése:

A kormoszémat “molekuldris olloval” (restrikcids enzimmel)
fragmentekre vagtak, a fragmenteket vektorba tették (BAC), igy

létrehoztak a fragmentek gyGjteményét (BAC library) mely az
egész kromoszémat képviseli.




- Térképezési projectek

Térkép készitése:
Minden fragmentet kiilon analizdltak (fingerprinted) és
egymashoz hasonlitottak 6ket, hogy azonosithassdk az egy
régiobol valdkat
Ezutan csoportokba (contigs) rendezték 6ket egy szamitogépes
program (FPC) segitségével
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~ Térképezési W

Térkép készitése:
A kromoszoma rekonstrudlasahoz sziikség van a contigok
sorrendjének ismeretére (1, 2, 3, 4.... 1000)

Ezt molekularis kapcsok (anchor) segitségével torténik, melyek
sorrendje ismert

molekularis kapcsok = molekularis markerek a géntérképen
About 1000 groups (contigs)

Molecular anchors (genetic
markers)



~ Térképezési W

Folyamatban levé projectek:

1A, 1B, 3D, - TriticcaeGenome project (EU) koordinator C.
Feuillet

1, 4, és 6D -]. Dvorak (UC, Davis), B. Gill (KSU), and O.
Anderson (USDA-ARS)

2AL (2A kromoszéma hosszu karja) - K. Singh (Punjab
Agricultural University, India)

>D - J. Jia (KL-CGB, CAAS, China)
3AS/3AL - B. Gill (KSU, USA)

4A - J. Dolezel (Institute of Experimental Botany, Czech
Republic)

sA - L. Cattivelli (Experimental Institute for Cereal
Research, Italy)



~ Térképezési projecte

Folyamatban levé projectek:
5B - E. Salina (Institute of Cytology & Genetics, Russia)
7DS - J. Dolezel (IEB, Olomouc, Czech Republic)

7DL - S. Weining (Northwest A&F University, Yangling,
Shaanxi, China), R. Appels (Murdoch University, Perth,
Australia) és J. Dolezel (IEB, Olomouc, Czech Republic)



~ Térképezési W

Tervezés alatt levo projectek:
2B - M. Bevan (JIC, UK)

4B - M. Nachit (ICARDA, Syria) és D. Habash
(Rothamstead Research, UK)

sD - H. Budak (Sabanci University, Turkey)

6A -T. Schnurbush (IPK Gatersleben, Germany)
6B - Y. Ogihara (Kyoto University, Japan)

7A - R. Appels (Murdoch University, Perth, Australia)

7B - O. Olsen (Norwegian University of Life Sciences,
Aas, Norway & Hedmark University College in Hamar,
Norway)
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Physical mapping of the bread wheat genome
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Physical mapping of the bread wheat genome
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~ Szekvenalas

Folyamatban levo projectek:

 3BSEQ - C. Feuillet (INRA, Clermont-Ferrand,
France), cél a 3B kromoszéma megszekvenalasa és a
szekvencia annotalasa

 3AS Sample Sequencing project - B. Gill (KSU, USA), cél a
3AS BAC konyvtarak megszekvenaldsa, és a szekvencia
osszehasonlitasa a 3BS szekvenciajaval
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' ‘ 1 ,
%e muﬁhmgm Etmﬁ vaccinations
MEWS OPINION SPORTS BOOKS CULTURE BLOGS COMMUNITIES

MATIONAL  WORLD  POLITICS  NATIOMAL SECURITY  ECONOMY  D.C.LOCAL  Inside the Beltway

HOME CULTURE TECHNOLOGY LOG IM E-MAIL Al
Scientists: We've cracked wheat's genetic code

By RAPHAEL G. SATTER - Associated Press 5:30 a.m., Friday, August 27, 2010

LONDON (AP) - British scientists have decoded the genetic sequence
of wheat _ one of the world's oldest and most important crops _ a
development they hope could help the global staple meet the
challenges of climate change, disease and population growth.




Mkutatékm

k& 4 stuay

Che Washinaton Cimes

I % B Home B Mews B Travel B Money E Spors B Life B Tech

M

" Technology » Science & Space = shop for Gadgets

g Scientists: We've cracked wheat's genetic
code

By  Updated 8/20/2010 1:10 PM | Commentzs 51 65 | Recommend < 15 E-mail | Save | Print | m

Lc 4 By Raphael G. Satter, Associated Press chare

of LOMNDON — British scientists have decoded |y v ahop Buzz
the genetic sequence of wheat — one of the

de waorld's oldest and most important crops — a ﬂAdd to Mo

ch development they hope could help the global

staple meet the challenges of climate Facebook
change, disease and population growth. o

- witter
Wheat is grown across more of the world's o
farmland than any other cereal, and .
researchers said Friday theyre posting its subscribe
genetic code to the Internet in the hope that

scientists can use it as a tool to improve =FF T ahoo




~ Brit kutatok megsze altak?
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TODAY Wheat genome may help tackle food = .5

Technology » Science shortages s
By Katia Moskvitch

SCientiStS: we'\ Science reporter, BBC News
code e -~

Updated 8/20/2010 1:10 PM | Comments

In many countries, the wheat harvest has been harmed by droughts and floods

UK scientists have released draft sequences of the wheat €
genome, which they think could make a vital contribution to
securing global food supplies. oo

[ Enlarge By Scott He



kA stuay

BE Mobile e : i . | )
%c wuﬁh HCCINaUons
NEWS sciENCE & ENVIRONMENT
B

Home UK Africa Asia-Pac Europe Latin America Mid-East South Asia US & Canada K

% —_— —_— A R ica MNAN Y —i A3 1 ADLAL ARAT “ n
c - g g

hircentrum komment.hu [freemail] videa

Techn - .
" [origo] tudomany

Scie '

Vilagiir - OzoneNetwork - Egészseg - Milt-kor - LHC - NASA - népszeri tudomany - magyar kutz

Elkésziilt a buza csaknem teljes
genomszekvenciaja

[origo] | MTI | 201008 27, 13:36 |

ciMKEK:blza, genetika, genomszekvenalds, genom, genomika, genetikai allomany

MEGOSZTAS: o

Egy brit kutatocsoport kizzétette a biza rendkiviil osszetett genetikai kodjanak elsd, nyers
bazissorrendjét: az eredmények alapjan most mar a biza dsszes génjének 95 szazaléka ismert.
Ez az egyik legatfogobb eddigi genomvizsgalat, és az adatok kizzététele jelentdsen
felgyorsithatja majd a nivénynemesitéssel foglalkozo cégek munkajat.
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securing global food supplies. oo



~ Brit kutatok megs

The Sequence of the Human Genome
J. Craig Venter, et al.

Science 291, 1304 (2001);

DOI: 10.1126/science. 1058040

AYAAAS

5 APRIL 2002 WOL 296 5CIEMCE  www.sciencemag.org

A Draft Sequence of the Rice

Genome (Oryza sativa L. ssp. Nem jelentettek meg

cikket tudomanyos

japonica)
Stephen A. Goff,"* Darrell Ricke," Tien-Hung Lan,’ fOlYOIFatban ahogy dZ
Gernot Presting,’ Ronglin Wang,” Molly Dunn,’
Jane Glazebrook,! Allen Sessions,’ Paul Oeller,’ Hemant Varma,’ megSZOI<Ott

David Hadley," Don Hutchison,' Chris Martin,’ Fumiaki Katagiri,’
B. Markus Lange,’ Todd Moughamer,' Yu Xia," Paul Budworth,’
Jingping Zhong," Trini Miguel,’ Uta Paszkowski,' Shiping Zhang,'
Michelle Colbert,” Wei-lin Sun,’ Lili Chen," Bret Cooper,’
Sylvia Park,” Todd Charles Wood,” Long Mao,? Peter Quail,*
Rod Wing,® Ralph Dean,® Yeisoo Yu,® Andrey Zharkikh,®
Richard Shen,®t Sudhir Sahasrabudhe,® Alun Thomas,®
Rob Cannings,® Alexander Gutin,® Dmitry Pruss,® Julia Reid,®
Sean Tavtigian,® Jeff Mitchell,® Glenn Eldredge,® Terri Scholl ®
Rose Mary Miller,® Satish Bhatnagar,® Nils Adey,®
Todd Rubano,®i Nadeem Tusneem,® Rosann Robinson,®
Jane Feldhaus,® Teresita Macalma,® Arnold Oliphant,®t
Steven Briggs’
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News and Reports Significant Work Still Needed to Really Crack Wheat's
e Genetic Code

Fublished: 08/30/2010 05:49 prn - Last modified: 09082010 02:23 pm

» Archives
* Meetings and Workshops

* General reports
* Event calendar

PRESS RELEASE

WASHINGTON 30 August 2010, 10:00 am EDT. The International Wheat Genome Sequence
Consortium (IWGSC — www wheatgenome.org), an international consortium of wheat growers,
public and private breeders and scientists, strongly disagrees with implications that the sequence
reads made available by a UK team, led by Professor Meil Hall, represent in any way the sequence
of the wheat genome or that this work i1s comparable to genome sequences for rice, maize, or
soybean.

An Associated Press (AP) story published on 27 August 2010, in London, entitled “Scientists:
We've cracked wheat's genetic code”, reports that MNeil Hall's team has “decoded the genetic
sequence of wheat” and implies that this information is equivalent to the genome sequences
available for the rice, maize, soybean, and the human genomes.
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Related links

UK researchers release draft sequence coverage of

Wheat genome © Food security

27 August 2010

A team of UK researchers, funded by the Biotechnology and Biological

Sciences Research Council (BBSRC), has publicly released the first sequence

coverage of the wheat genome. The release is a step towards a fully annotated genome and makes a significant
contribution to efforts to support global food security and to increase the competitiveness of UK farming.

The genome sequences released comprise five read-throughs of a reference variety of
wheat and give scientists and breeders access to 95% of all wheat genes. This is among
the largest genome projects undertaken, and the rapid public release of the data is
expected to accelerate significantly the use of the information by wheat breeding
companies.

The team involved Prof Meil Hall and Dr Anthony Hall at the University of Liverpool, Prof
Keith Edwards and Dr Gary Barker at the University of Bristol and Prof Mike Bevan at the
John Innes Centre, a BBSRC-funded Institute.

dvallapie 1or tne rice, malZe, soyoean, ana mne numan gencmes.
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A csapat tagjai:
* Prof Neil Hall és Dr Anthony Hall (University of Liverpool)
* Prof Keith Edwards és Dr Gary Barker (University of Bristol) és
* Prof Mike Bevan (John Innes Centre)

A leg nagyobb genom projektek kozzé tartozik

Roche 454 GS FLX késziilék

5 leolvasas egy referencianak tekintett buzavariansrol
(Chinese spring )

A buza génjeinek 95% lett megszekvenalva

£1.7 millié - ba keriilt, a Biotechnology and Biological
Sciences Research Council (BBSRC) finanszirozta

1 evig tartott
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Ezt a szekvenciat nem lehet 0sszehasonlithatonak tekinteni olyan
haszon novények szekvencidival amelyek mar készen vannak
(rendezettek, annotaltak, a gének pozicidja a kromoszémakon ismert)
pl. rizs

Atlagban 400 bp szakaszokat olvastak le, de ezek a szakaszok nincsenek
sorba rendezve egyeldre

A rendezettség szitkséges ahhoz, hogy a igenetikai informacidkat hozza
tudjuk rendelni agrondmiai szempontbdl fontos tulajdonsagokhoz

Az International Wheat Genome Sequence Consortium szerint a brit
kutatok altal készitett nyers szekvencia olyan mintha lenne egy
rendezetlen sorozatunk egy tobbkotetes enciklopédia minden
bet(ijébdl,

szerintiik még jelentés munkara és anyagi forrasokra (t6bbre mint amit
eddig befektettek)lesz sziikség az elkovetkez6 néhany évben ahhoz,
hogy elkésziiljon a teljes buizagenom

A Biotechnology and Biological Sciences Research Council (BBSRC)
szerint is még jelent6s munka sziikséges az adatok kromoszomakba
rendezéséhez és a teljes annotalashoz
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BLAST Wheat
gENOMIC SEqUENCE

Download Wheat
genomic Sequence

Search DAST
data
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DArT markers

Wheat database
SNP=
images at wheatbp

Monogram network

Search the Chinese spring draft genome assembly or raw sequence
reads using BLAST

Az part of a BBSRC funded program to dizcover uzeful seguence polymorphisms
in bread wheat (see news article} we have sequenced the wheat variety
Chinese spring using Roche 454 technology.

The draft azzembly of the gene-rich regions of the genome, or the raw seguence reads can be searched using the BLAST form belows.

Thiz project iz a collaboration between the Universities of Bristol and Liverpool
together with the John Innes centre in Morwich.

The raw data represents 5x genome coverage.

At this level of coverage we would expect to have at least one read for

= 95% of the genome. VWe are now moving on to sequence four UK wheat varieties to 30x
coverage on the SOLID platform for SHP dizscovery.

The CS genome will act as the reference for the SOLID reads.

Paste your query seguence into the box below:
(Leave blank to test the search with an example sequence)

A nyers szekvencia szabadon
elérhet6

http://www.cerealsdb.uk.net

A

Database to search | Craft assembly of gens-rich regions E| <~ The default database is now the draft gene-rich assembhy

=

[ Elkilldés | [ Visszaalitis |

e-value cutoff| 5

“'ou may also download our complete gDNA seguence dataset. Please zee the terms and conditions in order to proceed.




Tények

Home

BLAST Wheat
gENOMIC SEqUENCE

Download Wheat
genomic Sequence

Search DAST
data

Deletion mapped
DArT markers

Wheat database
SNP=
images at wheatbp

Monogram network

Search the Chinese spring draft genome assembly or raw sequence

reads using BLAST

Az part of a BBSRC funded program to dizcover uzeful seguence polymorphisms
in bread wheat (see news article} we have sequenced the wheat variety
Chinese spring using Roche 454 technology.

The draft azzembly of the gene-rich regions of the genome, or the raw seguence reads can be searched using the BLAST form belows.

Thiz project iz a collaboration between the Universities of Bristol and Liverpool
together with the John Innes centre in Morwich.

The raw data represents 5x genome coverage.

At this level of coverage we would expect to have at least one read for

= 95% of the genome. VWe are now moving on to sequence four UK wheat varieties to 30x
coverage on the SOLID platform for SHP dizscovery.

The CS genome will act as the reference for the SOLID reads.

Paste your query seguence into the box below:
(Leave blank to test the search with an example sequence)

A kutatok remélik, hogy az adatok korai
kozzététele jelentdsen fel fogja gyorsitani az
informaciok hasznositasat

A

Database to search | Craft assembly of gens-rich regions E| <- The default database is now the draft gene-rich assembihy

=

[ Elkilldés | [ Visszaalitis |

e-value cutoff| 5

“'ou may also download our complete gDNA seguence dataset. Please zee the terms and conditions in order to proceed.



 Kévetkeztetések —

A buza genom projekt jelenleg kezdeti fazisban van

A jelenlegi szekvencia kivalé alap egy teljes, rendezett
és annotalt biiza genom megalkotasahoz

Amennyiben elkésziil a teljes buza genom az elmult
10.000 €év legnagyobb attorése lesz a buza
nemesitésben és termesztésben



~ Felhasznalt irodalom és forrasok

http://www.sciencenews.org/view/generic/id/62868/title/Wheat genome announceme
nt_turns out to be small beer

http://www.reuters.com/article/idUSN277047520100827

http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-
Needed-to-Really-Crack-Wheat-s-Genetic-Code

http://www.bbsrc.ac.uk/news/food-security/2010/100827-pr-uk-researchers-release-
draft-wheat-genome.aspx

http://www.bbc.co.uk/news/science-environment-11099378
http://www.usatoday.com/tech/science/2010-08-27-wheat-genome N.htm
http://www.genomeweb.com/sequencing/wheat-genome-sequenced-roches-454
http://www.cerealsdb.uk.net/search reads.htm

Bikram S Gill et al., “A workshop report on wheat genome sequencing: International
Genome Research on Wheat Consortium,” Genetics 168, no. 2 (October 2004): 1087-
1096.

K. Eversole, “ Advancements Towards Sequencing the Bread Wheat Genome: An
Update of the Projects of the International Wheat Genome Sequencing Consortium ”
Annual Wheat Newsletter, Vol. 55 (2009)

P. Etienne et al., “ A phisical map of the 1 - gigabase bread wheat chromosome 3B, ”
Science vol322 (October 2008)



http://www.sciencenews.org/view/generic/id/62868/title/Wheat_genome_announcement_turns_out_to_be_small_beer
http://www.sciencenews.org/view/generic/id/62868/title/Wheat_genome_announcement_turns_out_to_be_small_beer
http://www.reuters.com/article/idUSN277047520100827
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.wheatgenome.org/News-and-Reports/News/Significant-Work-Still-Needed-to-Really-Crack-Wheat-s-Genetic-Code
http://www.bbsrc.ac.uk/news/food-security/2010/100827-pr-uk-researchers-release-draft-wheat-genome.aspx
http://www.bbsrc.ac.uk/news/food-security/2010/100827-pr-uk-researchers-release-draft-wheat-genome.aspx
http://www.bbsrc.ac.uk/news/food-security/2010/100827-pr-uk-researchers-release-draft-wheat-genome.aspx
http://www.bbsrc.ac.uk/news/food-security/2010/100827-pr-uk-researchers-release-draft-wheat-genome.aspx
http://www.bbsrc.ac.uk/news/food-security/2010/100827-pr-uk-researchers-release-draft-wheat-genome.aspx
http://www.bbsrc.ac.uk/news/food-security/2010/100827-pr-uk-researchers-release-draft-wheat-genome.aspx
http://www.bbsrc.ac.uk/news/food-security/2010/100827-pr-uk-researchers-release-draft-wheat-genome.aspx
http://www.bbsrc.ac.uk/news/food-security/2010/100827-pr-uk-researchers-release-draft-wheat-genome.aspx
http://www.bbsrc.ac.uk/news/food-security/2010/100827-pr-uk-researchers-release-draft-wheat-genome.aspx
http://www.bbsrc.ac.uk/news/food-security/2010/100827-pr-uk-researchers-release-draft-wheat-genome.aspx
http://www.bbsrc.ac.uk/news/food-security/2010/100827-pr-uk-researchers-release-draft-wheat-genome.aspx
http://www.bbsrc.ac.uk/news/food-security/2010/100827-pr-uk-researchers-release-draft-wheat-genome.aspx
http://www.bbsrc.ac.uk/news/food-security/2010/100827-pr-uk-researchers-release-draft-wheat-genome.aspx
http://www.bbsrc.ac.uk/news/food-security/2010/100827-pr-uk-researchers-release-draft-wheat-genome.aspx
http://www.bbsrc.ac.uk/news/food-security/2010/100827-pr-uk-researchers-release-draft-wheat-genome.aspx
http://www.bbsrc.ac.uk/news/food-security/2010/100827-pr-uk-researchers-release-draft-wheat-genome.aspx
http://www.bbsrc.ac.uk/news/food-security/2010/100827-pr-uk-researchers-release-draft-wheat-genome.aspx
http://www.bbc.co.uk/news/science-environment-11099378
http://www.bbc.co.uk/news/science-environment-11099378
http://www.bbc.co.uk/news/science-environment-11099378
http://www.bbc.co.uk/news/science-environment-11099378
http://www.bbc.co.uk/news/science-environment-11099378
http://www.usatoday.com/tech/science/2010-08-27-wheat-genome_N.htm
http://www.usatoday.com/tech/science/2010-08-27-wheat-genome_N.htm
http://www.usatoday.com/tech/science/2010-08-27-wheat-genome_N.htm
http://www.usatoday.com/tech/science/2010-08-27-wheat-genome_N.htm
http://www.usatoday.com/tech/science/2010-08-27-wheat-genome_N.htm
http://www.usatoday.com/tech/science/2010-08-27-wheat-genome_N.htm
http://www.usatoday.com/tech/science/2010-08-27-wheat-genome_N.htm
http://www.usatoday.com/tech/science/2010-08-27-wheat-genome_N.htm
http://www.usatoday.com/tech/science/2010-08-27-wheat-genome_N.htm
http://www.genomeweb.com/sequencing/wheat-genome-sequenced-roches-454
http://www.genomeweb.com/sequencing/wheat-genome-sequenced-roches-454
http://www.genomeweb.com/sequencing/wheat-genome-sequenced-roches-454
http://www.genomeweb.com/sequencing/wheat-genome-sequenced-roches-454
http://www.genomeweb.com/sequencing/wheat-genome-sequenced-roches-454
http://www.genomeweb.com/sequencing/wheat-genome-sequenced-roches-454
http://www.genomeweb.com/sequencing/wheat-genome-sequenced-roches-454
http://www.genomeweb.com/sequencing/wheat-genome-sequenced-roches-454
http://www.genomeweb.com/sequencing/wheat-genome-sequenced-roches-454
http://www.cerealsdb.uk.net/search_reads.htm

X//

KOoszonom a
megtisztelo
figyelmet!



