MybauyHas nekyusa XnécmkruHol EneHobl

12 mapma 16-00 koHgepeHu-3aa Uljul CO PAH

[eHOMm
nweHuubl -
KOHCTPYKTOP
B pyKax

uccnepgoBsaTtenemn



I'Ipoucxon(,quMe aaaonoamnaiongHoro reHoma nuweHuubl

4x

0,5 -3 mnH.net

T. turgidum

l

7 - 9,5 TbiC.NEeT

6x

T. aestivum

(nweHunua markasn)
2n =6x=42




O6wuli ounnoudHslili NpedoK
pooos Triticum u Aegilops

2eHomos A, BuD
MA2Kol nweHuybl

AunnaoudHvie 0oHOpbI i i

Msazkasa nweHuya

Xxpomocoma 1

|
|
l

I I I I I I <« romeosnorunyeckas
rpynna xpomocom

rOMONOrMYHbIE
XPOMOCOMbI

rOMeo/IoOrMyHbIe
XPOMOCOMbI




HopmanbHbI XPOMOCOMHbBIN HABOP MArKOU NweHnubl

1A

1B

2A
2B

3A
3B

4A

4B

5B

6B

6D

2n =42
7A

7B

7D



HopmanbHbI XPOMOCOMHbBIN HABOP MArKOU NweHnubl

1A
1B
iD

2A

2B

2D

3A
3B
3D

4A
4B
4D

5A

5B

5D

6A

6B

6D

2n =42
7A

7B

7D



XpomocomHbI HA6Op MOHOCOMHOU NINHUM

2n =40+1
1A 2A 3A 4A 5A 6A 7A
1B 28 3B 48 ] 6B 78

iD 2D 3D 4D

5D 6D 7D




XpoOMOCOMHbIU HabOp HYyANUCOMHON NNHUN

2n =40
1A 2A 3A 4A 5A 6A 7A

1B 2B 3B 4B 5B 6B 78
iD 3D 4D 5D 6D 7D




XpomocomHbIX Habop AUTENOCOMHON NNHUN

2n = 40+2dt
1A 2A 3A 4A 5A 6A 7A

1B 2B 3B 4B 5B 6B 78
iD 2DL 3D 4D

5D 6D 7D




NeneunmoHHaA IMHUA

2n =42
1A 2A 3A 4A 5A 6A 7A

1B ZB 3B 4B 5B 6B 78

6D 7D




XpOMOCOMHbIU Habop HYNNUTETPACOMHOU NNHUN

2n =42
1A 2A 3A 4A 5A 6A 7A

1B 2B 3B 4B 5B 6B 7B
1D 2A 3D 4D

5D 6D 7D




JInHnAa c MeXCOPTOBbIM 3amelleHnem Xpomocom

1A
1B
iD

2A
2B

EINNNNNNINGENIENE
pnpIIIImeniiinm %

3A
3B

4A

4B

5B

6B

6D

7A

7B

7D

2n =42



JInHua c MmexpoaosebimMm sameLleHnem Xpomocom

2n =42
1A 2A 3A 4A 5A 6A 7A

1B 2B 3B 4B 5B 6B 78
iD 2R 3D 4D

5D 6D 7D




Yy)kepoaHo AonosiHeHHaA IMHUA

2A 3A 4A 5A 6A
2B 3B 4B 5B 6B

2D 3D 4D 5D 6D

7A

7B

7D

2n=44




Yy)kepoaHo AonosiHeHHaA IMHUA

2A

2B

3A
3B

4A

4B

6B

6D

7A

7B

7D

2n = 42+2dt

2RL




TputuKane

2n=44
2A 3A 4A 5A 6A 7A

2B 3B 4B 5B 6B 78
2R 3R 4R 5R 6R 7R




UHTpoOrpeccMsHaa NMHUA

2A 3A 4A

2B 3B 4B

5A

5B/5G

6A

6B

6D

7A

7B

7D

2n =42



XpOMOCOMHbIe HapyLleHUA Y YeNoBeKa

CuHgpom KnanHoenbtepa, 47 / XXY

A 0n &Y i i
8§ n;& 685 KX AK 8K By

10 1 12

ST

10

28 ad »d OAAAOA XL AN AA
13 14 15 16 17 18

AR AR Aas aa xx;

19 20 21 22 X XY

()

o
X RS o s

< -

http://www.gbmt.ru/ru/display/mutations.php



HopmanbHbI XPOMOCOMHbBIN HABOP MArKOU NweHnubl

1A 2A 3A 4A
1B 2B 3B 4B

iD 2D 3D 4D

5A

5B

5D

6A

6B

6D

2n =42
7A

7B

7D



ﬂ,MTEI’IOCOMHaﬂ JINHNA NweHunubl

2A 3A 4A 5A 6A

2B 3B 4B 5B 6B
2D 3D 4D 5D 6D

7A

7B

7D

2n = 40+2dt



HopmanbHbI XPOMOCOMHbBIN HABOP MArKOU NweHnubl

1A 2A 3A 4A
1B 2B 3B 4B

iD 2D 3D 4D

Ph1 - pairing homoeologous 1

5A

5B

Ph

5D

6A

6B

6D

2n =42
7A

7B

7D



bnaroanaps reHy Phl (pairing homoeologous 1)
B Mpolecce AefieHUsa KNeTku npoucxoaut
cnapueaHue roOMOMOrUYHBLIX, HO He
FOMEeONOrUYHBIX XPOMOCOM

71N\
%

CnapueaHue roMONOrUYHLIX MyTauuu no rexy Phl npueoast
Xpomocom K CNApPUBAHUIO FOMEOSIOrUYHBIX
XPOMOCOM U HapyLleHUHo
KNeToYHOoro AeneHus

MoapobHee onucaHo B Jlekumn 22: http://icg.nsc.ru/asp/?page_id=86



AHeynnouaHble n agpyrue LMToN0rM4ecKku
MapKMUPOBaHHbIe IMHUU

**Hynnancomusbie nnHumn

**MOHOCOMHbIE IMHUU

** lnTeNnocomHble IMHUU

‘*HynnuteTpacomHble NMHUMU

¢ JINHUU C MEeXKCOPTOBbIM 3aMeLLLeHUEM XPOMOCOM
**JINHNA ¢ MeXXPOoA0BbIM 3aMeLLLEHUEM XPOMOCOM
“*Yy)KepoaHo AONONHEHHbIE TNMHUU
**UHTporpeccMBHbIe TUHUMU

** [leneumoHHbIe NNHUN
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1936 — Ph.D., lapBapAcKuin yHusepcuteT
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Ernest Robert SEARS

GENETICS 24: 509 July 1939

CYTOGENETIC STUDIES WITH POLYPLOID SPECIES OF
WHEAT. I. CHROMOSOMAL ABERRATIONS IN THE
PROGENY OF A HAPLOID OF
TRITICUM VULGARE!

E. R. SEARS*
United States Department of Agriculture, Columbia, Missouri?

Received February 13, 1939

INTRODUCTION

HE usual methods of genetic analysis lose much of their efficiency

when applied to polyploid organisms, where duplicate factors tend
to mask recessive gene mutations, and where the large number of chromo-
somes greatly increases the difficulty of determining linkages. A different
way of analyzing polyploids is being tried with T'riticum vulgare. This
method is based on the fact that whole-chromosome deficiencies and
duplications are viable in 7. vulgare, and that these aberrations, as well
as reciprocal translocations, can be obtained from haploids of this poly-
ploid species. The origin and possible uses of two reciprocal translocations
and a number of whole-chromosome aberrants from a haploid of T. vulgare
will be discussed in this paper.

75 net Ha3a

«O6blYHble METOABI MTEHETUYECKOrO aHanmn3a Mano 3h@EKTUBHbI B OTHOLIEHUW MOAUMIOUAHBIX
OpraHn3MoB, B KOTOPbIX AYNANLMPOBAHHbIE (PaKTOPbl, Kak NPaBWiIo, MackUpyloT peLecCcUBHbIE
MyTaUMM B reHax, a 60Mblloe KONMMYECTBO XPOMOCOM CYLLUECTBEHHO YC/IOXHSET OnpeaeneHue
cuenfneHuns. Ha nweHnue npeanpvHMMAatoTcs NOMbITKM aHanm3a noavnaouaoB APYruM NMyTeM, C
MOMOLLbIO METOAA, OCHOBAHHOIMO Ha TOM, YTO B OTCYTCTBME LIEMbIX XPOMOCOM WM MpU KX
AYNANKALUKN COXPAHSIETCS XXM3HECMOCOBHOCTb...»



dpHecT Pobept CUPC

GENETICE 391 233 May 1944

CYTOGENETIC STUDIES WITH POLYPLOID SPECIES OF
WHEAT. II. ADDITIONAL CHROMOSOMAL ABERRA-
TIONS IN TRITICUM VULGARE!

E. R. SEARS
U. §. Department of Agriculture, Columbia, Missouri

Received October 22, 1943
~ INTRODUCTION

MONOSOMES are very useful in the genetic analysis of a species, as
CLAUSEN (1941a) has pointed out, since they greatly facilitate the
locating of genes on the chromosomes. The loss of an entire chromosome from a
strictly diploid organism, however, is too deleterious to be tolerated; and thus
the method of monosomic analysis is possible only in polyploid organisms,
where the added chromosomes tend to counteract the effects of chromosome
losses.

Of still greater value for genetic analysis where they can be obtained are
nullisomes, which are deficiencies for both members of a pair of chromosomes.
Only in the higher polyploids, however, such as the allohexaploid Triiicum
vulgare (n= 21), common wheat, are nullisomics viable.

During the past several years, numerous nullisomes, tetrasomes, and other
aberrations have been accumulated in T. vulgare. An account of the origin of
part of this material was given in the previous paper of this series (SEARS
1939), and a brief description of seven nullisomics was published in 194r. The
present report aims to bring the account up to date. More detailed presentatlon
of some of the data will be made in subsequent papers.

70 net Ha3ag

FiG. 2 (below). Spikes showing ability of tetrasome II to compensate for nullisome XX.
(a) Nulli-XX, (b) mono-XX, (c) mono-XX, tri-II, (d) normal, (e¢) nulli-XX, tetra-II, (f) tri-1I,
(g) tetra-11. All Xo0.625



1)
2)
3)
4)
5)
6)

MonyyeHmne aHeynaOUAHbIX TMHUA

Mo Sears 1939 Genetics

Onbl/IeHME NWEHMNLbI POXKbIO.

BoiABNEHME B NOTOMCTBE rannonaHbiXx opm neHuLbl.

OnblneHMe rannonaHbix opm ANNAOUAHLIMU GOPMaMM NEHULbI.
LiuTonornyeckmt aHaan3 noTomcTBaa.

O160p dOpPM C Pa3INYHbIMM HAPYLUEHUAMU B MENO3E.
LiuTonornyeckmm aHaaAn3 NOTOMKOB OT CaMOOMNbIEHNA OTOOPaHHbIX

dopM — BblABAEHME HYATMCOMUKOB, MOHOCOMMKOB U T.A,

Hhv'e

1
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EWAC - European Wheat Aneuploid Co-operative
EBponeickoe coobLiecTBO No aHeynaomMaam nieHuubl

EWAC
¥t 1967
o™ 1970
34 1974
4 1979
sth 1931
gt 1984
7 1087
gt 1990
gth 1994
10t 1997
1% 2000
12t 202
134 2005
14 2p07
15t 2011

http://www.ewac.eu/docs/ewac_nl2007.pdf

Co30aHO Mo npeodoHeHuo
Colin Law (KonuH J1o).
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EWAC B HoBocnbupcke (21-28 urona 2000 r.),

noceawleHHana Onbre UBaHoBHe MancTpeHKo (1923-1999)

4OM  YHEHBIX CO PAH:
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EWAC - European Cereal Genetics Cooperative



Precise Genetic/Cytogenetic Stocks
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Bikram S. GILL (1943) — Kansas State Un-ty

] = | Yandex | ] |@ v Jestate. edufware/GermplasmiStacks stacks, html

1,,- Anaerc ModTa Muost Wisited r: Getting Started ﬂ Bunem ABOAHOA Npoc. . ﬂ Prnem MpHTEOPHCE M. J}‘ Cnoga necHw Far O
B te |-

»y ;
-9 Kansas State University

About K-State Academics Admissions Research

Wheat Genetic and Genomic Resources Center

Calendar Campus map Contact us

E-State Home = Wheat Senetic and Genomic Besources Center = Genetic Resources Index page = Genetic Stack]

THE WGGRC COLLECTION OF GENETIC STOCKS.

s Alien Addition (370)

s Alien Substitution (231)

o Alloplasmic (8 (midget chromosome = 2))
« Amphiploid (107)

e Aneuploid (293)

o Cultivar (244)

+ Deletion (420)

« Duplication (2)

« Germ Plasm (88)

« Mapping populations (50)

s Marker (262)

* Mutant (129)

+« Recombinant (6)

e Substitution (intracultivar) (150)

e CIMMYT Synthetics + durum parent lines (258)
+ Translocation (159)

* Transgenic (33)

 TOTAL 2,780
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6)

MonyyeHne aeneumnoHHbIX TUNHUN

CkpewmBaHue nweHuubl (Triticum aestivum) c Aegilops

triuncialis wnn Ae.cylindrica*.

I'Ionyqume HyXKepoaHO AOMNO/IHEHHbIX NWEHNYHO-3TUNOMNCHbIX |

JINHUN.

OT60p NMHWUI, AONONHEHHbIX onpeaeneHHOM
(«rameToumaHon») xpomocomon Aegilops (xpomocoma 2).
CkpelymBaHue oTobpaHHOM AONONHEHHOW IMHUK C
HOPMa/IbHOM MNeHMLeN (B NOTOMCTBE NMOy4atoTCA rameTbl
ABYX TUNOB: (1) ¢ YyKepoaHO XpOMOCOMOM K be3 pa3pbiBOB
XPOMOCOM MLIEeHULbI; (2) 6e3 yy>kepoaHOM XPOMOCOMbI, HO C
paspbiBaMU™* B xpomocomax nweHunubl (rametounaHbIn
apodekKT).

CKpewmBaHMe C HOPMaJibHOM MEHULEN = NONYYEHUE
reTeposuroT No Aeseumam OT raMeT, He Coaep KaLlnx
YyXKEPOoAHOM XPOMOCOMbI.

CamoonbineHne - noayvyeHune romosuroT no geneuymam.

*Triticum v Aegilops — nBa o4eHb 6M3KMX POAa B CEMENCTBE 3/1aKOB.
**Pa3pbIBbl NPOUCXOAAT B PA3/IMYHbIX Y4ACTKAX Pa3HbIX XPOMOCOM, YTO NO3BONAET
NONYYUTb NOJIHbIN CNEKTP AENELMOHHbIX TIMHUI MO BCEM XPOMOCOMAM MNLEHWULbI.

Mo: Endo&Gill J Heredity 1996

Takashi ENDO Bikram GILL
21"+1'A
21" 21'+1'A
gamete with chromosomal normal
aberrations gamete
x 21"
Deletion
het gote X tﬂtol;oomlc
nullisomic-
tetrasomic
self
Deletion Deletion
homozygote hemizygote



MprmeHeHUe LUTONOrMYECKN U reHeTUYEeCKHU
MapPKMPOBAHHbIX JIMHUIA CerogHsa

Mol Breeding
DOT 100007751 1032-014-0049-8

REVIEW

Current applications of wheat and wheat-alien precise
genetic stocks

Mol Breeding

2000, Laikova et al. 2004; Leonova et al. 2004; Ceoloni
etal. 2005, 2014; Pestsova et al. 2006; Igbal et al. 2007;
Cao et al. 2001 1; Gill et al. 2011; Chen et al. 2013; Du
etal. 201 3a, b; Timonova etal. 2013; Molnar-Lang et al.
2014; hupiwww k-state.edwwgre/Germplasm/Stocks/
stocks.html) have been generated. Single chromosome
recombinant lines (SCRLs) have proved to be of par-
ticular utility for the genetic dissection of quantitative
traits (Supplementary Table 1); these lines are derived
from intervarietal single chromosome substitution
lines, Ditelosomic and alien addition lines have found a

Fig. 1 The main applications of wheat precise genefic stocks
and wheat-alien lines (for specific examples see Supplementary
Table 1). SCRLs single chromosome recombinant lines, CSLs
chromosome substitution lines

B N use in creating chromosome-specific bacterial artificial
l)@ Pitagpinrin 1 @ chromosome (BAC) libraries (Dolezel et al. 2012),
9"\;8 G which have underpinned the acquisition of the whole
eion ogen zenome sequence of wheat. Some of the precise
lines genetic stocks have been exploited for functional

zenetics studies (Fig. 1; Supplementary Table 1).

Wheat nullitetrasomic, ditelosomic and deletion
lines

http://link.springer.com/article/10.1007/s11032-014-0049-8
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Kapuotunbl pasanuHbIX IMHUA NLWEHULbl — aHaAn3
MeToA0M NPOTOUYHON LUTODAIOOPUMETPUN

: b 1" C

SBL-7BL

M
v « -
g Chromosome addition

Chromosome translocation .

Telosome addition Chromosome arm deletion

/ M' d ¥ " e
M / \ff ‘ |

Dolezel et al. 2006 (eWIS)




Kapuotunbl pasanuHbIX IMHUA NLWEHULbl — aHaAn3
MeToA0M NPOTOYHON LUTODAIOOPUMETPUN

b i C
I
1"
SBL-7BL I ‘ B “{/
X B
ocation . > Chromosome addition

Apocnas Jonexxenb
MHCTUTYT 3KCnepumeHTaNbHOM 60TaHUKK
(Yexumn)

Telosome addition o .. Chromosome arm deletion

/ m €

4DS




NoxpomocomHoe ceKBeHUpOoBaHME reHOMa niieHuubl
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Jlabopamopusa moneKynapHoli 2eHeMuKu u yumozeHemuKu pacmeHuli (CanuHa E.A. u dp.)

Ona pononHutenbHoro uteHua: CanuHa, bapgaesa 2013 http://www.bionet.nsc.ru/vogis/download/17-4/2/20Salina.pdf
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XpomocomMmHasa noKanusauma

AHK-mapKepos n reHOB (Hy/1I1MTETPACOMHbIE IMHUN)

Theor Appl Genet (1999) 98: 226-233 () Springer-Verlag 1999

W. L. Li:

Chromosome

J. M. Chittoor - J. E. Leach
P. D. Chen - B. S. Gill

J. D. Faris -
S. H. Hulbert - D. J. Liu -

Genomic mapping of defense response genes in wheat

Defense response genes

1A
1B
1D
2A
2B
2D
3A
3B
3D
4A
4B
4D
SA
5B
5D
6A
6B
6D
TA
7B
D

Cht22. Chpl, Chs, Fmt, Pld, Lec

Chtla. Cht22, Cbpl, Chs, Fmt, Pld, Lec

Cht22, Cbpl, Chs, Fmt, Pld, Lec

Per2, Sod, Cht22, Chpl, Cbp2, Thal. Chs, 1433b. 1433c, Wip

Per2, Sod, Chtla, Cht22, Chpl, Cbp2, Thal, Chs, 1433b, 1433c, Wip
Per2, Cat, Sod, Chtla, Cht22, Thal, Chs, 1433b, 1433¢, Wip

Glb3, Chtla, Cbp2, Prp. 1433b, 1433c. Pld

Oxo2, Glb3, Chp2, Pal, Prp. 1433b, 1433c. Pld, Lec

Glb3, Chtla, Chtlb, Chpl, Chp2, Prp, 1433b, 1433¢, Pld

Oxo2, Cht2], Thal, Tha2, Tha4, Lpx, 1433a

Oxol, Oxo2, Cht2l, Tha2. Tha4. Mpcl, Lpx, 1433a, 1433¢, Wip
Oxol, Oxo2, Cht2l, Tha2. Tha4. Mpcl, Lpx, 1433a, 1433¢

Oxol, Prl, Prib, Cht22, Cbp2, Tha3. Mpcl, Chi, Lpx

Prl, Prlb, Cht22, Tha3, Chi, Lpx, Ppo

Pril, Prib, Chtla, Cht22, Chp2, Tha3. Chi, Lpx

Pal, Hrp, Ppo

Chpl, Thal, Pal, Hrp. Ppo

Pal, Hrp. Rip, Ppo

Per, Cat, Prib, Chtlb, Thal, Tha2, Mpcl, Grp94

Per, Cat, Prib, Chtia, Chtlb, Cht22, Chp2, Thal. Tha2, Tha3, Mpcl. Grp94, Pld
Per, Cat, Prib, Chtlb, Cht22, Cbp2, Thal, Tha2, Mpcl. Chi, Grp94, Pld, Ppo

http://link.springer.com/article/10.1007%2Fs001220051062



XpomMoCOMHaA NoKanusaumn

OHK-mapKepoB 1 reHOB

(HynAnTeTpacomHbie NMHUN)

B M c P I a I‘t B i o Iogy BioMEzd)CentraI

Research article

Relationship between homoeologous regulatory and structural
genes in allopolyploid genome — A case study in bread wheat
Elena K Khlestkina*!, Marion S Réder? and Elena A Salina!

1A 1B 1D 2A 2B 2D 3A 3B 3D 4A 4B 4D 5A 5B 5D 6A 6B 6D 7A 7B 7D Tu Aes Aet

F3H1; 703 bp

F3H3; 333 bp

F3H4; 255 bp

S e S s Sk oob b BR BN e

F3H2; 225 bp

http://www.biomedcentral.com/1471-2229/8/88

1A

1B

D

I I g
I R

B

3A

3B

3D

Sears 1953

4A
i i
4B
! !
4D

5A

5D

BA

6B

€D

7A

7B

7D



XpomocomMmHanA N0Kanusauua
AHK-mapKepos v reHOB
(4y*KepoaHO AOMNONHEHHbIE IMHUN)

Mol Genet Genomics (2009) 282:475-485
DOT 10.1007/s00438-009-0479-x

ORIGINAL PAPER

Anthocyanin biosynthesis genes location and expression
in wheat-rye hybrids

Elena K. Khlestkina + Olesya Yu. Tereshchenko -
Elena A. Salina

CS 1R 2R 3R 4R 5R 6R 7R G5HRL 5RS Imp

iR 2R 2RL 3R 4R 5R 6R 7R Imp CS

Imp CS 1R 2R 3R 4R 5R 6R 7R O5RL 5HS

1A

1B

D

http://link.springer.com/article/10.1007%2Fs00438-009-0479-x

Driscoll and Sears 1971

2B
2D

4A

4B

4D

5A

5B

5D

BA

6B

6D

7A

7B

7D




MpumeHeHUe LUTONOTNYECKU N TeHETUUYECKU
MapPKMNPOBAHHbIX NTMHUMN

co3paHve BAC~
P &e’ nney

HHbix 5 PN
Po O
Barne npwar®
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BbifaBNieHUe reHoB, BOBJie4YeHHbIX B popmMmMpoBaHMe NPU3HAKOB
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to Resistance against Fusarium graminearum
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JINHUY NweHuubl , Hecywme pparmeHTbl AU Lenble

YyXXepoAHble XPOMOCOMbl,
UrpaloT BaXKHYIO PO/b B NpeAceeKLMOHHOM npouecce

Bo36byaurenu 6onesHeit nweHUubl 6bICTPO NpeoaonesaloT
YCTOMYMUBOCTD

CTpemuTenbHoe pacnpoctpaHeHue ctebnesoi pxxasumHbl Ug99:

leHeTUuecKuni noTeHuuan ycmﬁquaocm COBpPEMEHHDbIX
COpPTOB nuweHuubl NPaKTU4YEeCKN ncyepnaH

COpOAM‘-IM nweHuubl HECYT reHbl VCTOFI'-IVIBOCTVI, HOBbIE ANA NWeHNLUbl, U TAKUM 06pa30M, ABNAKOTCA
UCTOYHUKOM ANA pacCluupeHuns ee aganTtMBHOro notTeHuuana
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UHTpoOrpeccusa reHa yCTOMUUBOCTU K MYYHUCTOM poce
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Copta nweHuubl «Mamatn MaucTtpeHKo», NONYYEHHbIN Ha
OCHOBE UMHTPOTrPEeCCUBHbIX IMHUM
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Co4yeTaeT KOMMNNEKCHYIO YCTOMYMBOCTb K FPMOHbIM naTtoreHam (BKkatoyaa Ug99) u
OT/IMYHbIE X1eb0onNKapHble KayecTBa.
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