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MICROSATELLITE LOCI POLYMORPHISM IN MIGUSCHOVA
WHEAT AND COMMON WHEAT CULTIVARS

Fusarium head blight is one of the most widespread and dangerous wheat diseases worldwide. Resistance
to Fusarium is controlled by some main genes from different Triticinae genomes, however, common wheat
has few such resistance genes. Miguschova wheat (Triticum miguschovae Zhir.) with A’A* GGDD genome is
characterized by the genotype resistant to Fusarium head blight. In order to effectively use it as a source of
introgressions to common wheat genome, molecular genetic polymorphisms should be identified, which
could later be used for identification of Miguschova wheat introgressions in the common wheat genome.
Microsatellite PCR analysis using primers to SSR loci with a known chromosome localization for common
wheat identified 14 highly informative loci with specific to Miguschova wheat amplicons, localized on
chromosomes of 6 homoeological groups. Seven other SSR loci were identified to have a limited informative
value, as DNA of Miguschova wheat did not form any specific PCR product with corresponding primers

(null allele). The informative value of those loci was limited to differentiation of wheat cultivars.

Keywords: Miguschova wheat, common wheat, SSR loci, polymorphism, introgression.

Fusarium head blight is one of the most
dangerous and widespread diseases of cereals and
wheat in particular. Characteristic feature of this
disease is that fungi from the Fusarium genus not
only harm plants, but also a number of mycotoxins
accumulate in grain. Therefore, on contrast to other
phytopathogenic lesions, the harvest becomes
unusable. No fully resistant to Fusarium head blight
wheat cultivars have been developed up to know [1-3].
Resistance to the disease is controlled by a number
of main genes with different chromosome
localization; and wheat wild relatives are important
sources of new resistance genes to Fusarium head
blight. Miguschova wheat (Triticum miguschovae
Zhir., A’ A" GGDD genome) is resistant to Fusarium
head blight according to G. Fedak [4]. The use of
this species for development of introgressive lines
with common wheat as a recipient genome
(T aestivum L, AABBDD genome) is promising for
enrichment of common wheat with genes for
resistance to Fusarium head blight. The process of
introgressive lines development includes as a
required element screening of hybrid progeny with
the wuse of molecular genetic markers for
identification of alien chromatin in their genomes.
Use of microsatellite (SSR) loci for identification of
introgressions in wheat is widespread and productive
direction for screening introgressive derivatives of
distant crosses [5-8]. Search for polymorphism
of chromosome specific SSR loci in components of

initial cross (common wheat x Miguschova wheat)
is a key stage in preparation for screening
introgressive progeny, as on the presence of such
polymorphism depends possibility of the following
selection of those hybrids that contain introgressions
in their genomes. The article offers the results of a
comparative microsatellite analysis of genomes of
Miguschova wheat and common wheat cultivars,
and these results could be the basis for selection of
cross combinations perspective for the future work
with their derivatives.

Materials and methods

Wheat genotypes analyzed in the study:
1. Synthetichexaploid species Triticum miguschovae
Zhir. (A®A*GGDD), 2. Winter common wheat
cultivars (7. aestivum, AABBDD): Odeska 267,
Panna, Vdala, Leleka from selection of Selection
Genetic Institute — National Centre of Seed Science
and Cultivar Studies NASU.

DNA was extracted from leaves using buffer
containing CTAB. DNA was amplified with primers
to microsatellite loci in PCR with conditions
according to the originators of primers. DNA was
extracted from individual plants. Chromosome and
chromosome arm specificity of studied SSR loci are
shown in the tables 1-7. Amplification products
were electrophoretically separated in 8 % PAAG
with 6M carbamide.
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Results and discussion

Search for polymorphism between Miguschova
wheat and common wheat cultivars were
conducted through comparison of electrophoretic
spectra of amplification products obtained using
primers to microsatellite loci with chromosome
specificity for common wheat. Polymorphism
was identified as different electrophoretic
mobility of spectra components (+/+), or as
presence/absence of particular component in the
compared spectra (—/+).

For  microsatellite  loci  Xpsp2999-1A,
Xgpw2069-1A, Xgwm550-1B, Xcfa2l58b-1B,
Xgpwli43, Xcfd92, Xgwm337, Xgwml06 no
polymorphism was identified for mobility of spectra
components (table 1). Differences in spectra were
identified only for three SSR loci (fig. 1), and in all

cases polymorphism was identified as different
weight (mobility) of amplification products obtained
with DNA of Miguschova and common wheat.

Out of the six studied SSR loci specific to the
chromosomes of homoeological group 2 (table 2),
three loci were polymorphic (fig. 2): Xbarci124-2A
and Xgwml22-2A having alleles of different
length, and locus Xgwm3Ill, for which
amplification products were obtained only with
DNA of Miguschova wheat, and no amplification
products were obtained for studied common
wheat cultivars. Locus Xgwm26/-2D was
monomorphic between studied genotypes, and
primers to loci Xgwm539-2D and Xgwm304-2A
produced no amplification products.

Only three microsatellite loci were studied for
chromosomes of homoeological group 3, and for all
these loci polymorphisms of “+/-” type were

Table 1. Characteristics of the primers to microsatellite loci on chromosomes of the homoeological group 1

Locus and its

Presence of amplification product

chromosome

localization Miguschova wheat

Polymorphism

Common wheat presence and type

Xpsp2999-1A

+

+
|

Xgpw2069-1A

Xgwm550-1B

Xcfa2158b-1B

Xgpwll43-1B

Xcfd92-1B

Xbarcl88-1B

Xgwm337-1B

Xgpw?2118a-1D

Xbarc149-1D

|||+

Xgwm106-1D
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Fig. 1. Polymorphic amplicons (1, 2 and 3) obtained with primers to the indicated SSR loci specific to chromosomes of the
homoeological group 1. Mir — Miguschova wheat, Bx — Vdala, ITan — Panna, Jlen — Leleka, On — Odeska 267

Table 2. Characteristics of the primers to microsatellite loci on chromosomes of the homoeological group 2

Locus and its Presence of amplification product P .
chromosome . olymorphism
localization Miguschova wheat Common wheat presence and type

Xgwm539-2D - — _
Xgwml122-2A + + T+
Xgwm311-2A,2B,2D + _ Ve
Xgwm261-2D + + _
Xbarcl124-2A + T R
Xgwm304-2A - _ _
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Fig. 2. Polymorphic amplicons obtained with primers to the SSR loci Xbarc124-2A and Xgwm122-2A, informative
polymorphism —/+was identified for locus Xgwm311, monomorphic spectra obtained with primers to locus Xgwm261-2D,
amplification of DNA of Miguschova wheat and common wheat cultivars. Mir — Miguschova wheat, Brana — Vdala,
ITanna — Panna, Jlen — Leleka, Ox — Odeska 267

Table 3. Characteristics of the primers to microsatellite loci on chromosomes of the homoeological group 3

Locus and its Presence of amplification product .
Polymorphism
chromosome Miscusch heat heat resence and type
localization iguschova whea common whea p yp
Xcfd55-3D + - —/+
Xcfd152-3D + - —/+
Xcfd141-3D + — —/+

identified: presence of amplicons in spectra of
common wheat cultivars and absence of
amplification products with DNA of Miguschova
wheat (table 3). Informative value of such
polymorphism is unreliable and limited for analysis
of introgressive plant material.

Three SSR loci specific to chromosome of
homoeological group 4 of wheat were monomorphic
for studied genotypes, and two loci demonstrated

Xwmc285-4D

Xewml94-4D

polymorphism (fig. 3, table 4). With primers to
locus Xwmc285 DNA of Miguschova wheat
produced three amplicons whereas common wheat
cultivars produced two amplicons; informative
value of this locus is high. With primers to locus
Xgwml194 DNA of common wheat produced four
amplicons, and DNA of Miguschova wheat
produced no amplification products; informative
value of this locus is limited.

Xwmc399-4D

Fig. 3. Polymorphic (loci Xwmc285-4D and Xgwm194-4D) and non-polymorphic (locus Xwmc399-4D) amplicons
for chromosomes of homoeological group 4. Mir — Miguschova wheat, Bx — Vdala, ITau — Panna, Jlen — Leleka,
Opn — Odeska 267

Table 4. Characteristics of the primers to microsatellite loci on chromosomes of the homoeological group 4

Locus and its Presence of amplification product P .
olymorphism
chron.lost?me Miguschova wheat common wheat presence and type
localization

Xcfd84-4D + + -
Xcfd106-4D + + -
Xwmc399-4D + + —
Xwmc285-4D + + +/+
Xgwm194-4D — + —/+
Xwmc89-4B + + —
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For eight out of the 13 studied microsatellite loci
specific to chromosomes of homoeological group 5
no amplification products were obtained with DNA
of both wheat species (table 5). Alleles of SSR loci
XCfd156-5B and Xbarcl8-5D were identical for
Miguschova wheat and common wheat. Only loci
Xcfd86-5D, Xgwml79-54 and Xbarc230-54 were
identified as having informative value, as
amplification products produced with primers to
these loci had different mobility in electrophoretic
spectra (fig. 4).

Among microsatellite loci  specific  to
chromosomes of homoeological group 6 only loci
Xbarc196-6D and Xcfd287-6D were identified to be
informative, as their amplification products with
DNA of Miguschova wheat and common wheat

cultivars had different mobility on electrophoretic
spectra (table 6, fig. 5). SSR loci Xc¢fd132-6D and
Xcfd76-6D had limited informative value, as DNA
of Miguschova wheat did not produce any
amplification products with primers to these loci.
Alleles of Xbarc96-6D locus were monomorphic.
Comparing the components of spectra obtained
after electrophoresis of samples amplified with
primers to SSR loci Xbarc53, Xwmc506, Xbarclll,
Xgwm44, Xcfd69 and Xbarcl54, it was demonstrated
that all studied genotypes produced identical
components, therefore, no polymorphism was
identified. Polymorphism was identified for SSR
loci Xcfd66 and Xbarci72 (table 7, fig. 6). For locus
Xbarcl72 Miguschova wheat DNA formed
amplicons with different electrophoretic mobility

Table 5. Characteristics of the primers to microsatellite loci on chromosomes of the homoeological group 5

Locus and its

Presence of amplification product

chromosome

localization Miguschova wheat

Polymorphism

common wheat presence and type

Cfd156-5B +

+ —

Cfds-5D _

Cfd86-5D

Barcl8-5D

4|+

Gwmli79-5A

++ [+
|

Gwm234-5B -

Cfd189-5D

Barcl43-5D -

Barc205-5D -

Barc216-5B -

Barc230-5A +

Barc316-5A -

Wmc537-5B -

Xcfd86-5D

Xgwml79-SA

Fig. 4. Polymorphism for SSR loci Xcfd86-5D and Xgwm179-5A between Miguschova wheat and common wheat cultivars.
Mir — Miguschova wheat, Bnana — Vdala, [Tanna — Panna, Jlen — Leleka, On — Odeska 267

Table 6. Characteristics of the primers to microsatellite loci on chromosomes of the homoeological group 6

Locus and its Presence of amplification product .
chromosome . Polymorphism
localization Miguschova wheat common wheat presence and type

Xcfd132-6D _ T yn
Xcfd76-6D - T iy
Xbarc96-6D + + _
Xbarc196-6D + I v
Xcfd287-6D + + et
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Xcfd287-6D

Xbarc196-6D

Fig. 5. Polymorphism for SSR loci Xcfd287-6D and Xbarc196-6D between Miguschova wheat and common wheat
cultivars. Mir — Miguschova wheat, Bn — Vdala, I[Tan — Panna, JIen — Leleka, Onq — Odeska 267

compared to amplicons obtained with DNA of
common wheat cultivar Vdala. Spectra of
Miguschova wheat obtained with primers to locus
Xcfd66 had two additional components that were
absent in spectra of all the studied common wheat
cultivars (fig. 6). Three other components were
present in all the studied samples.

informative value: 3, 3, 0, 1, 3, 2, 2, according to
chromosomes of homoeological groups from 1 to 7.
Seven other SRR loci were identified to have limited
informative value, because DNA of Miguschova
wheat did not produce specific amplification
products with primers to these loci (null allele).
Thereby, according to microsatellite analysis not all

Table 7. Characteristics of the primers to microsatellite loci on chromosomes of the homoeological group 7

Locus and its Presence of amplification product .
chromosome ] Polymorphism
localization Miguschova wheat common wheat presence and type
Xbarcl72-7D + + ++
Xcfd66-7D + + +/+
Xbarc53-71D + + _
Xwmc506-7TD + + _
Xbarcll1-7D + + _
Cgwm44-7D + + _
Xbarcl54-7D + T _
Xcfd69-71D + T ~
Xbarc172-7D Xcfd66-TD

Fig. 6. Polymorphism for loci Xbarc172-7D and Xcfd66-7D between Miguschova wheat and common wheat cultivars.
Mir — Miguschova wheat, Bn — Vdala, [1an — Panna, Jlen — Leleka, Ox — Odeska 267

Conclusions

Polymorphism between Miguschova wheat and
common wheat was studied using molecular genetic
markers specific to chromosomes of different
homoeological groups of wheat. Among 52 studied
microsatellite loci with known localization on
chromosomes of seven wheat homoeological groups
[9-12], 14 loci were identified to have high

chromosomes of Miguschova wheat could be
identified as substituted in the introgressive
derivatives from its cross with common wheat
cultivars. However, if in addition to microsatellite
markers, we compare results of protein
polymorphism study between Miguschova wheat
and common wheat cultivars, chromosomes of all
homoeological groups of wheat with genome
APAPGGDD could be identified [13].
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Tumenxo H. C., €¢imenxo T. C., Hasanixina A. I, [lInurvuun B. B.,
Mapmunenxo B. C., Ilaciunux T. B., Aumoniox M. 3.

MHOJIMOP®I3M 3A MIKPOCATEJIITHUMMU JIOKY CAMH
Y NIIEHUII MITYIIOBOI TA COPTIB ITIIEHUIII M’SIKOI

dy3apio3 Koj0Cca € OAHUM i3 MOMUPEHUX 10 BCHOMY CBITY Ta HaliHEOE3MEeUHIMUX 3aXBOPIOBAHb TIIIIE-
HUIi. 3a CTIMKICTh POCIUH 10 30yTHHUKA BiIIOBIIAI0Th KiJIbKa TOJOBHUX TEHIB i3 pi3HMX reHoMiB Triticinae,
OJIHAK TIIIEHHIIS M KA TAKUX T'eHiB pakTUIHO He Mae. [Tmenuito Mirymosoi (Triticum miguschovae Zhir.)
3 reHoMoM A°A*GGDD BH3HAHO T€HOTHIIOM, CTIHKHM 10 (y3apiosy xomnoca. s 1i eheKTUBHOTO 3aTydeHHs
SIK JDKEpesia iHTPOrpeciif 10 reHoMy MIIEHMII M SKOI MOTPiOHO 1AEHTU(IKYBaTH MOJIEKYISPHO-T€HETHYHI
MapKepH, 3a SIKUMU MOKHA ICTEKTYBATH HAsIBHICTh Ty>KHUHHOTO XPOMATHHY B iIHTPOTPECUBHUX JiHISIX, 110 Oy-
JyTh CTBOPEHI HAa OCHOBI F'€HOMY IIIEHUIII M’ K01 32 yyacTIo Iuenuni Mirymosoi. Sk mxepeno momiMopdis-
MIB 17151 CTBOPSHHS MOJICKY/ISIPHO-TEHETUIHUX MapKepiB BUKOPHCTaHO MiKpocaTemiTHi IokycH (SSR), xpomo-
COMHA JIOKaJIi3allisl SKUX JUIs MIIEHUII M’AKoi € Bimomoro. Merox imeHtudikaii momimopdismis — I1JIP
3 paiiMmepamu SSR-JI0KyCiB, XpOMOCOMHA JIOKAJi3allis SIKKX JUIS MIISHHUI M’ SKOi BCTaHOBIIeHA. 3 52 mepeBi-
PEHUX MIKpOCATENITHUX JOKYCIB, JIOKAJTi30BaHMX Ha Xpomocomax A, B ta D cemu romeonoriyHux rpym,
nponayktu amrnridikanii JHK BusBHINCE OMHAKOBHMH Uil JOCHTIDKEHUX BUAIB MieHuwi aias 31 mokyca.
Bucokoingopmarusaumu Oynu 14 mokycis: 3, 3, 0, 1, 3, 2, 2, BIINOBiHO, HA XPOMOCOMax TOMEOJIOTTYHHX
rpyn Bix 1-i mo 7-i. 3a mumu noxycamu JJHK mmennii MirymoBoi yTBopioe crienugiuHuil IPOIYKT Ha CIIEK-
Tpi. Llle ciM JI0KyCiB BU3HAHO TAaKMMH 3 0OMEKEHOI0 iH(opMaTuBHicTIO, ToMy 110 JIHK mimennni Mirymosoi
He $OpMyeE 3 BiTIOBIIHUMHE MpaliMepamMu crielii)ivHOro MPOAYKTY (HyJIb-allellb). 3a JAHUMH MiKpOcaTesiT-
HOTO aHaJIi3y, He BCl XpOMOCOMH MIIEHUII MIrymoBoi MoXyTs OyTH 1IeHTH(IKOBaHI SIK 3aMillleHi Y CKIai
IHTPOTPECHBHUX MOXiAHUX BiX il CXpENIyBaHHS 3 COPTaMH MIICHUNI M’ gkoi. OfHAK SKIIO 0 MIKpOCaTeNliT-
HHUX MapKepiB AOAATH HasBHI pe3yabTaTH BUBUCHHS MoMiMopdizMy Mix mHmeHunero Mirymosoi Ta copramu
TMIICHUIT M SKOi 32 TeHaMH 3allacHUX OLIKiB Ta (epMEHTIB, i1eHTH]IKYIOThCS XPOMOCOMH BCiX TOMEOJIOTTY-
HHX TPy mineHuIr 3 renomom A’A*GGDD.

Kurouosi cioBa: mienuns MirymoBoi, nieHuns M’ saka, SSR-nokycu, nomimopdism, iHTporpecis.
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