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6unem 10

2. [eHOMHble M3MeHeHus: nonunnonaus, aHeynnonaus. Ponb nonvnnonauu B 3BOMOLNN
N cenekuun. ABTononunnonabl, 0CO6EHHOCTU Meo3a N XxapaKkTep HacrneaoBaHus.

6unem 11

2. [eHOMHbIe M3MEHEeHUs: nonunnouans, aHeynnovans. Annononunnonapl.
AMDUONNNIONANS Kak MeXaHN3M BO3HUMKHOBEHMUS MMOA0BUTbIX anfononunnonios.

6unem 12

2. [€eHOMHbIE U3MEHEHUA: NOANNIONAUs, aHeynnomaus. AHeynnonaus: HyrsIMCOMUKM,
MOHOCOMWKMN, NMONMMCOMMUKN, NX NCMONb30BaHME B reHeTu4yeckomMm aHanuse. OcobeHHOCTH
Menosa n obpasoBaHUs ramMeT y aHeynnomaos, UX XXNM3HECNOCOOHOCTL 1 NNO4OBUTOCTb.

6unem 34

2. Ponb YyacTHOM reHeTUKM OTAENbHbIX BUAOB OpPraHM3MoB B cenekuuun. icnonb3oBaHune
NHOYUMPOBAHHbLIX MyTauun U1 KOMOMHATUBHOMN U3MEHYNBOC-TN B CENEKLMN PaCTEHUN,
XXUBOTHbIX 1 MUKPOOPraHn3moB. Ponb nonmniionanm B noBbILLEHUN MPOAYKTUBHOCTU
pacTEHNN.
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Kak B ogHOM apape «yXUBArOTCS» HECKOSIbKO reHOMOB OT
pasHbIX Buaos/poaos?

0,5 -3 MnH.net

T. turgidum

l

T. aestivum

. 7-9,5 TbiC.NET

nweHuua markaa Triticum
aestivum L., 2n = 6x = 42
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Chapter 8
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Molecular characterization of Ph1 as a major

chromosome pairing locus

in polyploid wheat

Simon Griffiths', Rebecca Sharp', Tracie N. Foote', Isabelle Bertin', Michael Wanous®, Steve Reader’,

Isabelle Colas' & Graham Moore'

The foundation of western civilization owes much to the high
fertility of bread wheat, which results from the stability of its
polyploid genome. Despite possessing multiple sets of related
chromosomes, hexaploid (bread) and tetraploid (pasta) wheat
both behave as diploids at meiosis. Correct pairing of homologous

size, with the equivalent rcglon m ncc bung appmxnmaldy 4 Mb of
chromosome 9 (ref. 14). sly, ir of
hexaploid wheat prodi ‘ﬁv‘ deleti lapping the phlb
deletions. Using markers derived from the e sequence of rice chromo-

some 9‘ we show lhal lhe breakpoints fnr lhese ﬁve wheat Phl
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Annals of Botany 101: 863-872, 2008 @
doi:10.1093/aob/mem?252, available online at www.aob.oxfordjournals.org OXFORD JQURNALS
OXFORD UNIVERSITY P

Detailed Dissection of the Chromosomal Region Containing
the Phl Locus in Wheat Triticum aestivum: With Deletion
Mutants and Expression Profiling

NADIA AL-KAFF., EMILIE KNIGHT. ISABELLE BERTIN, TRACIE FOOTE. NICOLA HART,

SIMON GRIFFITHS and GRAHAM MOORE*
John Innes Centre, Norwich Research Park, Colney Lane, Norwich, Norfolk NR4 7UH, UK

Received: 11 May 2007 Returned for revision: 3 August 2007 Accepted: 20 August 2007 Published clectronically: 20 October 2007

* Background and Aims Und g Phi.ad he 1 s ¢t palnng Pr locus on the
long arm of chromosome 5B in wheat Triticum aestivum L.. is the core of the i investigation in this article. The Phl/
locus restricts chromosome pairing and recombination at meiosis to true homologues. The importance of wheat as a
crop and the need to exploit its wild relatives as donors for economically important traits in wheat breeding pro-
grammes is the main drive to uncover the mechanism of the Phl locus and regulate its activity.

® Methods Following the molecular genetic ch ization of the Phl locus, five additional deletion mutants cover-

ing the region have been identified. In addition, more bacterial artificial chromosomes (BACs) were sequenced and




Fen Phl1

Y MIIEKONUTArOLUYNX
Cdk2 - UMKNUH3ABUCUMAS KUHA3a (peopraHn3aums XpomaTmHa BO Bpems
pennmKaumm, ydactue B 06pasosaHUmM CUHancuca, B pekombuHaumm)

Y [ILUEHULIbT
Cdk Be@eKTHbI, UX AKTUBHOCTb Calk GKTUBHBL
CHUXeHa
Phl1+ Ph1-(phl)
CnapvBaHUe TOMbKO CnapvBaHUE U FTOMOMOTUYHBIX,

FOMOJTIOTUYHDBIX XPOMOCOM U FTOMEOJTIOTUYHDBIX XPOMOCOM
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allows complete pairing

. o and recombination
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Kpome Phl BaxHLI onpepeneHHbIe CTPYKTYpHbIE OTNIUUUS MeXAYy FOMeOoNOrUYHBIMU XpOMOcoMamul



Synthetic allotetraploid wheat
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Gene Loss, Silencing and Activation in a Newly Synthesized Wheat Allotetraploid

Khalil Kashkush, Moshe Feldman and Avraham A. Levy'

Department of Plant Sciences, The Weizmann Institute of Science, Rehovot 76100, Israel

Manuscript received October 25, 2001
Accepted for publication January 28, 2002
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AoT-rubpuausauma reHomHou [OHK c
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Alterations in subtelomeric tandem repeats during
early stages of allopolyploidy in wheat

E.A. Salina, O.M. Numerova, H. Ozkan, and M. Feldman

Abstract: The genomic content of the subtelomeric repeated sequences Speltl and Spelt52 was studied by dot, South-
ern, and in situ hybridization in 11 newly synthesized amphiploids of Aegilops and Triticum. and data were compared
with the parental plants. Speltl had reduced copy numbers in the first generation of three synthetic amphiploids. but
two others did not change; Spelt52 was amplified in nine amphiploids and did not change in two. In the second allo-
polyploid generation, Speltl copy number did not change, whereas there was amplification of Spelt52 in some allo-
polyploids and decreases in others. Neither allopolyploidy level nor the direction of the cross atfected the patterns of
change in the newly synthesized amphiploids. Changes did not result from intergenomic recombination because similar
alterations were noticed in allopolyploids with and without P/, a gene that suppresses homoeologous pairing. No dif-
ferences in Speltl and Spelt52 tandem organization were found by Southern hybridization. The significance of these
data are discussed in relation to the establishiment of newly formed allopolyploids.
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TTonasneHue TPAHCKpPUNLIUU OTAENbHLIX FOMeOosioros
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Y BHOBb CO3AGHHbLIX Y ectecTtBeHHbIX
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Arabidopsis Triticumx nweHuua Triticum
Aegilops aestivum
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TToTepa unu cHUXeHUe ypoBHS PYHKLIMOHANIbHOCTU
OAHOrO U3 rOMeosioros

MeEXAHU3MbIL

/ N\

U3MeHeHue ypOBHS TPAHCKpUNLUU UiMmeHeHua B CTpyKType reHa

nocne annonoaMnaouan3aLmm
N3MeHSHOTCS NaTTepHbI
MeTUNNPOBAHUS

Band Display Pattern in MSAP Gel®

B ansiononmnionaHoOmM reHome reHbl NoapepraroTca MeHbllemy
aasneHuro OT6OPG 3a CYET NPUCYTCTBUA TOMEOSTOMTUYHBLIX KONUA

Arabidopsis C. arenosa Fy

Hpall Mspl Hpall Mspl Hpall Mspl

JT0 eLwe He

Remodeling of DNA Methylation and Phenotypic and
Transcriptional Changes in Synthetic Arabidopsis
Allotetraploids’

Andreas Madlung’, Ricardo W. Masuelli?, Brian Watson, Steve H. Reynolds, Jerry Davison, and

Luca Comai*

Department of Botany, Box 355325 University of Washington, Seattle, Washington 98195 (AM., BW., SHR.,, <<reKCa nnoun>> <<HM nno”a))
J.D., L.C.); and Laboratorio de Biologia Molecular, Facultad de Ciencias Agrarias, Universidad Nacional

Cuyo y Consejo Nacional de Investigaciones Cientificas y Técnicas, C.C.7 Chacras de Coria (5505), Mendoza,

Argentina (R.W.M.)
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PasnuyHaa akcnpeccua romeonoruyHsIxX reHos, He
CBA3GHHAA C NepexOoAOM HA MOSIUNSIOUAHLIWU YpOBeHb

Indole-3-glycerol phosphate

TaBX1 #
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~-OH CHsO -z OH
A - O
OH QOH
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y .
O-Gle CH:O = 0-Gle
« i sy
OH OH
DIBOA-Glc DIMBOA-Glc

Nomura et al. 2005



UsmeHeHue skcnpeccumn reHos nocne annononmniaonam-
3aumMu BCNeacTBUEe TPAHCKPUNLUOHHOTO AOMUHUPOBAHUA

Habnroaaetca y annononmnnounaos, Ho He CBA3aHO € A030M reHa

176 M. NAVASHIN Cytologa 5 Cytologia. 1934. V. 5. P. 169-203.
WuH )

WHakTUBALMA SApLIWKOBOrOo OpraHU3aTopa OAHOrO U3 BUAOB

a

Crepis - ckepha

PeHoOMeH aApLIWKOBOro AOMUHUPOBAHUS

y mexsuaosbix rmbpuaos tpaHckpunuua reHos pPHK oaHoro suaa
AOMUHUpYeET HaA APYrUM BUAOM U3-3Q

1) avcbanaHca SHXAHCEPOB (xoHkypeHuusa mexay reHamm pPHK, umeroummm HepasHoe YMCIIO 3HXGHCEpPOB)

2) sunaoCcneUmPUYHOCTU TPAHCKPUNLUUNOHHBIX (PAKTOPOB (HecnocobHOCTb knkoueBoro gakTopa
TPAHCKPUMNLMM Y3HABATb NPOMOTOpLI FeHOB APYroro BUAQ)
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Research article

Genomic expression dominance in allopolyploids
Ryan A Rapp!, Joshua A Udall2 and Jonathan F Wendel *!

Address: "D of Ecology, Evolution and O ismal Biology, Bessey Hall, lowa State University, Ames, lowa 50010, USA and
2Department of Plant and Wildlife Sciences, WIBD, Brigham Young University, Provo, Utah 84602, USA

Email: Ryan A Rapp - rrapp@iastate.edu; Joshua A Udall - jaudall@byu.edu; Jonathan F Wendel* - jfw@iastate.edu
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Reciprocal Silencing, Transcriptional Bias and Functional Divergence of
Homeologs in Polyploid Cotton (Gossypium)

Bhupendra Chaudhary,*' Lex Flagel,*' Robert M. Swpar,’ Joshua A. Udall,* Neetu Verma,*
Nathan M. Springer§ and Jonathan F. Wendel #*



TpaHCKpUNLUMUOHHOE AOMUHUPOBAHUE NPU AAAUTUBHOU U
HeaAAUTUBHOU 3KCMPecCUn FrOMeOosNIOMUYHLIX FeHOB

CUHTEeTUYeCKasa annorexkcanjiouvaHaa nuweHuua

gPyright © 2009 by the Genetics Society of America
0OI: 10.1534/genetics. 108.096941

Nonadditive Expression of Homoeologous Genes Is Established Upon
Polyploidization in Hexaploid Wheat

Michael Pumphrey,*' Jianfa Bai,* Debbie Laudencia-Chingcuanco,' Olin Anderson'
and Bikram S. Gill**
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Genomewide Nonadditive Gene Regulation in Arabidopsis Allotetraploids

Jianlin Wang,* Lu Tian,* Hyeon-Se Lee,* Ning E. Wei,*' Hongmei Jiang,*
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Anthocyanin biosynthesis genes location and expression
5 6 in wheat-rye hybrids

Elena K. Khlestkina - Olesya Yu. Tereshchenko -
Elena A. Salina
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Relationship between homoeologous regulatory and structural
genes in allopolyploid genome - A case study in bread wheat
Elena K Khlestkina*!, Marion S Roder? and Elena A Salina!



perynatopHole reHbI OAUHAKOBO GKTUBUPYHOT FOMeOSIOruYHbIe
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Review articles

The molecular evolution
of development

Michael D. Purugganan

Biokssays 20:700-711, & 1998 John Wiley & Sons, Inc.

TABLE 1. Comparison of Sequence Distances Between Duplicated Structural and Regulatory Genes in the

Maize Genome

Nucleotide substitution distance?

Length
Duplicated loci (kb) Ks Ka KalKs
Regulatog genes
Ohp1/0hp2 1.200 0.254 (1.19) 0.0593 (7.25) 0.234
R/B 1.677 0.247 (0.83) 0.0841 (7.84) 0.349
C1/PN 0777 0.159 (1.05) 0.0462 (9.25) 0.291
Ibp1/ibpZ2 2.061 0.150 (0.38) 0.0482 (3.62) 0.321
Thp1/TbpZ 0.606 0.147 (1.20) 0.0066 (1.45) 0.045
Vpl4a/\Vpl4b 1.821 0.127 (0.29) 0.0346 (2.69) 0.286
Obf1/0bf2 1.026 0.104 (0.48) 0.0196 (2.95) 0.189
Mean:
Orp1/0Orp2 1.170 0.298 (1.44) 0.0114 (1.31) 0.038
AntTiant2 1.173 0.227 (1.32) 0.0114 (1.32) 0.050
Cpna/Cpnb 1.734 0.186 (0.55) 0.0126 (0.97) 0.068
CdcZa/CdcZb 0.882 0177 (1.04) 0.0097 (1.46) 0.055
Whp1/C2 1.206 0.169 (0.68) 0.0286 (3.29) 0.169
Ferl/Fer? 0.627 0.168 (1.44) 0.0189 (4.01) 0113
Pgpal/PgpaZz 1.170 0.102 (0.39) 0.0494 (5.97) 0.484
Mean: 0.163
v

FeHom Kkykypysur - annononunnouausauua 11.4 mnH ner Hasaa
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The Plant Cell, Vol. 19: 3403-3417, November 2007, www.plantcell.org © 2007 American Society of Plant Biologists

Genomic Changes in Resynthesized Brassica napus and Their
Effect on Gene Expression and Phenotype

Robert T. Gaeta,? J. Chris Pires,>?! Federico Iniguez-Luy,? Enrique Leon,? and Thomas C. Osborn®?

a Department of Agronomy, University of Wisconsin, Madison, Wisconsin
b Department of Biological Sciences, University of Missouri, Golumbia, Missouri

Examples of Phenotypic Variation among Resynthesized B. napus Polyploids

Variation in shape of the fourth leaf from diploid parents (IMB218 far left, and
TO1000 at far right) and some S5 polyploid lines (shown between parental samples).



«bypepHoe» neucTBue romeonoruyHLBIX XpOMOCOM
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~-homologor chromosormes

BosmoxHOCTb paclumpeHus reHetTuuyeckoro pasHoobpasusa niueHULbI
3a cYeT ApYrux BMAOB 3/1GKOB
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obneryaeT UHTpOrpeccuUro YyxepoaHoro marepuana

Pavon (1B)

IRS.1BL

2936-2943  Nucleic Acids Research, 2007, Vol. 35, No. 9 Published online 16 April 2007
doi: 10.1093 /nar/gkm 148

Mapping translocation breakpoints using a
wheat microarray

Prasanna R. Bhat', Adam Lukaszewski', Xinping Cui2, Jin Xu®?, Jan T. Svensson’,
Steve Wanamaker', J. Giles Waines' and Timothy J. Close™*

"Department of Botany and Plant Sciences, University of California, Riverside, California, USA 92521-0124,
2Department of Statistics, University of California, Riverside, California, USA 92521-0124 and 3Department of
Statistics, East China Normal University, Shanghai, China, 200062
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Flower color variation: A model for the experimental
study of evolution
7016-7023 | PNAS | June 20,2000 | vol.97 | no.13
ChsA/B ChsD/E

Hoeaa pyHKuua - cuHTes Knaccuyeckaa xankoHcuHTasa,
6UCHOpUAHIrOHUHA CUHTe3upyeT HapuHreHWH
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LETTERS

Escape from adaptive conflict after duplication in an
anthocyanin pathway gene

David L. Des Marais' & Mark D. Rausher'
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nature Vol 454|7 August 2008 doi:10.1038/nature07092

LETTERS

Escape from adaptive conflict after duplication in an
anthocyanin pathway gene

David L. Des Marais' & Mark D. Rausher’

NATURE|Vol 462|10 December 2009 BRIEF COMMUNICATIONS ARISING

Evidence for escape from adaptive conflict?

Arising from: D. L. Des Marais & M. D. Rausher Nature 454, 762-765 (2008)
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Evolution of an antifreeze protein by

neofunctionalization under escape

from adaptive conflict

Cheng Deng™®, C.-H. Christina Cheng®’', Hua Ye™®, Ximiao He®, and Liangbiao Chen™'
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SP precursor: AATAATTCCGTTATTTTCACCAGTTTOTTTTCCGTTTTCT TN }{'f‘k(iﬁti:"u“.fL'_’f_'.t}'l"l';‘L-"L{’.G'l"l'{f[ G
SP of AFPIII: .-"u‘;l TCAGTTCTTTTAACTGETTTGCTGTTCCTCCTCCT TGO TCTCOACCACATOAGT TCAGUCAACAAG
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