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UNICO-AGRIC

The Czech University of Agriculture Prague prepares specialists not only i
agriculture, but its graduates can also be found in all branches of the Czech
economy.

The way they are able to adapt in different surroundings shows a good levye]
of their professional preparation and education at the Czech University of A g-
riculture Prague.

For an active student there are many possibilities to link up with the activitieg
and projects realized in forms of economic activities within the framework of
his studies. By doing this the students, graduates and teachers confront their
ideas and opinions with real cases. These initiatives are, of course, for them alsq
financially interesting.

This was the reason why the Czech University of Agriculture Prague founded
its consulting, trade and employment agency UNICO-AGRIC in which many e
nomic activities are realized. In order to be successful in realizing such task, c
agency cooperates with the first-class specialists at the University and with other
its employees. In this way our agency helps to solve different problems, prepares
studies, makes projects, etc. For example we made the study about cereals and their
influence on the food stuff chain, or a project of recultivation of open-cast mines
in the CR and so on. We also cooperate with growers’ unions.

UNICO-AGRIC is also responsible for the organizational side of different
congresses, symposia on international levels. The fact that our agency does an
excellent job is proved by many letters of thanks, e.g. from the office of the
Prime Minister of Norway — Mrs. Gro Bruntland (International ECO 92 Public
Forum - 350 participants), Ecumenical Conference in 1992 (1 200 participants),
Kali Colloquium in 1992 (200 participants), Episcopal Conference 93 (500 par-
ticipants). In 1995 we organize the European Conference of Cattlebreeders
(800 participants) and in 1996 the World Conference about the Plant Production
(500 participants).

The above-mentioned list of only the biggest conferences shows that we are
able to manage also very demanding tasks of an international level and supply
all necessary services including accommodation, board, technical services and
cultural programs etc.

The satisfaction of our customers is for us the first priority and we believe
that our work helps the good name of our University and finally the good name
of the Czech Republic.

Contact:: UNICO-AGRIC
Czech University of Agriculture Prague
Kamyckd 129
165 21 Prague 6-Suchdol
tel.: 02/338 34 26, fax: 02/338 34 30

LOGUE OF ELECTROPHORETIC SPECTRA
CATA JIADINS AND GLUTENIN SUBUNITS WITH HIGH
» G];JCULAR WEIGHT (HMW) IN VARIETIES OF WORLD
ColleECTION OF WINTER WHEAT (T. AESTIVUM L.)

v » 2 & 211 , 21

A, Sasek!, J. Cerny2, J. Bradova!, M. Skorpik!, S. Sykorova
1Research Institute for Crop Production, Prague-Ruzyné, Czech Republic
ZCiech University of Agriculture, Faculty of Agronomy, Prague, Czech

Republic

The catalogue of electrophoretic spectra or a set of allelic blocks of gliadin
zones and glutenin subunits with high molecular weight separated from them
includes 201 common wheat varieties originating from humid regions of
Europe, 157 varieties from arid European regions and 35 American, Asian or
Australian varieties, respectively. The catalogue gives information in a funda-
mental way on pedigree, sedimentation values, presence of Rht-genes and Vrn-
-genes and resistance to winter killing and diseases.

common wheat; foreign winter varieties; catalogue; gliadins; glutenins

Signal genes determining the structure of gliadin and glutenin proteins of
wheat grain marker some important economic characteristics of wheat, such
as baking quality, resistance to frost and stem rust (éern y et al., 1990).
Simultaneously according to the degree of protein polymorphism finding
through the electrophoretic analysis of gliadins and glutenin subunits with
high molecular weight (VHM) the genetic structure of assessed varieties can
b.e evaluated and separated individual protein lines from varieties-populations
distinct possibly by agronomic value (SaSek et al., 1985). Model electro-
phoretic spectra of gliadins and glutenin subunits of high molecular weight
(HMW) of different varieties and new breeds of common wheat enable ob-
Jective and fast determination of varietal purity in a grain sample substituting
long-te.rm vegetation tests (Cern y et al., 1989, 1990; Sagek etal, 1989).

1T31§1ng into consideration the said importance of signal, gliadin and
fv}l:;e't"n genes for breeding, seed production, purchase and processing of
highan;l t{le catalogpe of electrophoretic spectra of gliadins and glutenins of
o olecular welght of 46 foreign varieties of spring wheat (Sasek etal,

a) and 166 foreign varieties of winter wheat (Sa¥ek et al., 1991b) was
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published. The presented innovated catalogue of electrophoretic spectra of
gliadins and glutenin subunits of high molecular weight includes in total 201
common wheat varieties from humid regions of Europe, 157 varieties from
arid regions of Europe and 35 American or Asian and Australian varieties,
respectively.

Innovation of the catalogue does not concern only extension of a number
of analyzed varieties and records of newly occurred alleles of signal protein
genes but supplementation of the catalogue by the data of sedimentation value
of different varieties and references to pedigree, presence of genes determi-
ning ontogenetic development (Rht-genes, Vrn-genes) and resistance to win-
ter killing (Skorpik et al., 1991).

MATERIAL AND METHODS

The set of 393 winter wheat varieties, bred and cultivated in the above-
-mentioned regions of Europe or from abroad, resp., was evaluated. Evaluated
varieties were included in the collection of common wheat varieties of the
Research Institute for Crop Production in Prague-Ruzyné in the years 1988-
1991.

A survey of evaluated varieties is in Tabs. I, II and III. 25 grains or
3 grains were taken from each variety from bulk samples to determine elec-
trophoretic structure of gliadins or glutenins of high molecular weight, re-
spectively.

Electrophoretic spectra of gliadins were determined by modified procedure
of vertical electrophoresis in columns of starch gel in Al-lactate buffer at pH
3.1 with 2 mol/l of urea. Allelic gliadin blocks were separated from electro-
phoretic spectra of gliadins according to the catalogue of gliadin allelic blocks
(Sagek, Sykorovi, 1989). An example for separation of allelic blocks
from achieved electrophoretic spectra are daughters’ lines of the variety FAK-
TOR (Fig. 1).

Electrophoretic spectra of glutenins of high molecular weight were deter-
mined by the modified procedure of vertical discontinual electrophoresis in
polyacrylamide gel in presence of sodium dodecyl sulphate (Laemmli,
1970). Allelic blocks of zones or individual zones of subunits of glutenins
with high molecular weight were settled according to the published catalogue
(Payne etal., 1981).

Baking quality of analyzed varieties was judged by the SDS sedimentation
test (Hy Za, 1986). The values of sedimentation test are expressed by 9-point
scale where 1 — lowest and 9 — highest value of sedimentation or baking
quality, respectively. '
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Evaluated varieties are presented in the catalogue in alphabetic order,
represented by a main gliadin line where the denotation of the country of
origin of evaluated varieties is as follows:

a) in Tab. I: BEL - Belgium, CHE - Switzerland, DNK — Denmark, FIN —
Finland, FRA - France, GBR — Great Britain, DEU — Federal Republic
of Germany, NLD - Netherlands, POL — Poland, SWE — Sweden

b) in Tab. II: AUT - Austria, BGR — Bulgaria, HUN - Hungary, ITA - Italy,
ROM - Roumania, SUN - former Soviet Union

c) in Tab. III: AUS — Australia, CAN — Canada, JPN — Japan, KOR - Korea,
MEX - Mexico, USA — United States of America

RESULTS

The catalogue is classified into three parts according to the origin of
evaluated varieties of winter wheat. Part I (Tab. I) brings the results of elec-
trophoretic analyses of gliadin and glutenin markers of varieties originating
and cultivating predominantly in humid areas of western, central and northern
Europe. Tab. II brings analogous results of analyses of varieties originating
from arid regions of southern and eastern Europe. Tab. III summarizes the
knowledge on electrophoretic structure of gliadins and glutenins of high
molecular weight bred in America, Asia and Australia.

Evaluated varieties are verified in tables by gliadin and glutenin markers
by characterized sets of allelic blocks of zones of main gliadin lines. Only in
the case of close representation of sister sublines this is recorded by the
presence of both alleles with the mark (+). Individual allelic gliadin and
glutenin blocks of zones or individual zones of electrophoretic spectra of
gliadins and glutenins of high molecular weight are characterized by the
number of zones, their relative electrophoretic mobility and intensity of co-
louration (Tab. IV).

Data on marker values of individual alleles of gliadin genes and genes
determining subunits of glutenins of high molecular weight markering baking
quality, frost hardness and resistance to stem rust were published by Sag§ek
et al. (1986) and Cerny et al. (1990).

An advantage of the published catalogue consists in presentation of results
of electrophoretic analyses of gliadins and glutenins of high molecular weight
in the form of sets of allelic blocks of zones enabling genetic interpretation
of spectra obtained. The catalogue in this form is a prerequisite for not only
fast and objective determination of varietal authenticity and purity of indi-
vidual collection samples or doses of lots and merchandising, but also a suit-
ability of individual varieties or protein lines for transgression breeding for
high baking quality or obtaining recombinations of higher baking quality,
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IV. Characteristics of determined allelic blocks of zones of gliadins (GLD) and VHM-glutenin

subunits (GLU)

Gliadin Number of zones, their relative electrophoretic mobility (REM) and
allelic block degree of intensity of colouration ()
1-1A 1 23.0(4)-27.5(4)-61.0(5)
2 27.0(3)-30.0(1)-33.0(2)-36.5(3)-39.5(1)-60.5(3)
3 27.0(3)-28.5(1)-31.5(2)-57.0(4)
4 59.5(4)-76.0(1)
5 55.5(2)-58.0(2)
6 23.0(3)-26.0(2)-27.5(4)-30.5(2)-32.0(2)-61.0(5)
7 27.5(2)-30.0(2)-32.5(4)-57.0(4)-60.0(3)
8 17.5(2)-23.0(3)-27.5(4)-77.5(2)
9 57.0(4)-78.0(3)
10 57.0(4)
12 27.0(3)-28.5(1)-31.5(2)-59.5(4)(
13 27.0(3)-28.5(1)-31.5(2)
14 23.0(3)-27.5(4)
15 61.0(5)
N, N1 not determined
2-1A 1 33.0(4)
2 31.5 (4)
3 36.0(4)
1+3 33.0(4)-36.0(4)
243 31.5(4)-36.0(4)
N not determined
1B 1 36.0(4)-54.0(5)-76.5(3)-79.5(1)
2 35.5(3)-43.0(3)-45.0(3)-58.0(4)-72.0(1)-76.0(1)
3 30.5(1)-34.5(5)-37.5(3)-42.0(5)-45.0(1)-48.5(3)-62.5(3)-66.0(3)
4 33.5(3)-44.0(2)-54.0(5)-76.0(1)
5 27.5(2)-32.0(1)-42.0(3)-54.0(5)
7 33.0(3)-35.5(3)—43.0(3)-45.0(3)-58.0(4)-72.0(1)-76.0(1)
8 27.5(2)-32.0(1)-37.5(2)-42.0(2)-46.0(1)-49.5(5)
9 27.5(2)-32.0(1)-37.5(2)-42.0(1)-46.0(3)-49.5(5)
10 42.0(3)-54.0(5)
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Continuation of Tab. IV

Gliadin Number of zones, their relative electrophoretic mobility (REM) and
allelic block degree of intensity of colouration ()
13 27.5(2)-32.0(1)-54.0(3)
14 39.0(3)-43.0(3)~-45.0(3)-58.0(4)-72.0(1)-76.0(1)
15 27.5(2)-32.0(1)-43.0(2)-54.0(5)
N not determined
1D 1 13.5(2)-17.5(4)-21.0(3)-55.0(5)-61.5(2)
2 17.5(4)-21.0(4)-55.0(5)-61.5(2)
3 17.5(5)-21.0(4)-26.5(1)-38.0(1)-55.0(5)-62.0(3)
4 12.5(3)-16.5(3)-19.0(3)-23.5(4)-55.0(5)-61.5(2)
5 12.5(3)-16.5(3)-19.0(3)-23.5(3)-26.5(1)-38.0(1)-55.0(5)-61.5(2)
6 17.5(4)-21.0(4)-23.0(3)-55.0(5)-61.5(2)
7 12.5(3)-16.5(3)-19.0(3)-28.5(3)-55.0(5)-61.5(2)
8 13.5(2)-17.5(4)-21.0(3)-23.0(3)-55.0(5)-61.5(2)
9 13.5(2)-17.5(4)-21.0(3)-26.5(1)-38.0(1)-55.0(5)-62.0(4)
10 12.5(3)-16.5(3)-18.0(1)-23.5(4)-55.0(5)-61.5(2)
N1, N2 not determined
6A 1 76.5(1)-81.5(2)-85.0(2)-88.5(2)
(€)) 81.5(2)-85.5(4)-88.5(2)
2 81.5(2)-85.0(5)-88.5(2)
3 76.5(2)-81.5(1)-87.0(3)-91.0(4)-96.0(3)
N1 72.5(4)-76.5(1)-86.0(3)-91.0(4)-96.0(3)
N, N2 not determined
6B 1 56.5(1)-69.0(5)-70.5(2)-73.5(3)
2 66.5(4)-72.0(4)
3 58.0(1)-66.0(1)-69.5(2)-70.5(1)-73.5(3)
N, N1, N2, N6 not determined
6D 1 63.5(3)-68.0(4)-74.0(4)-82.0(3)-85.0(3)-87.5(4)
2 63.5(3)-68.0(4)-74.0(4)-82.0(2)-85.0(2)-90.5(3)
8 63.5(5)-68.0(4)-74.0(4)-78.0(4)-82.0(3)-85.0(2)-87.5(4)
N1 68.0(4)-73.5(3)-82.5(2)-86.5(2)
N not determined
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Continuation of Tab. IV

Glutenin allelic
block
1A 1 75(4)
2" 85.5(3)
1B 7+8 100(5)-113(3)
7+9 100(5)-116(2)
6+8 95(3)-113(3)
7 100(5)
17+18 153(4)-164(3)
13+19 102(4)-105(3)
14+15 103(4)-106(3)
20 103(4)
21 96(3)
N, N1 not determined
1D 2+12 85(4)-124(4)
3+12 86(4)-124(4)
4+12 86.5(4)-124(4)
5+10 88(5)-120(4)

frost hardiness and resistance to stem rust. Genetic interpretation of obtained
model electrophoretic spectra of gliadins and glutenin subunits of high mo-
lecular weight are a prerequisite of rationalization of tests of distinction,
uniformity and stability of common wheat during their testing for approval
for cultivation or giving variety protection.
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Katalog elektroforetickych spekter gliadinii a podjednotek glutenini s vysokou
molekulovou hmotnosti odriid svétové kolekce ozimé pSenice (7. aestivum L.).
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Pro potieby Slechténi, semenafstvi, ndkupu a zpracovén{ pSenice byl vy-
pracovdn inovovany katalog elektroforetickych spekter gliadindi a podjedno-
tek gluteninti s vysokou molekulovou hmotnosti (VMH) 201 odriid pienice
obecné z humidnich oblasti Evropy, 157 odrd z aridnich oblasti Evropy
a 85 odriid americkych, resp. asijskych a australskych. Katalog je doplnén
Udaji o sedimentacni hodnot& hodnocenych odréd a odkazy na rodokmeny
a piftomnost Rht-gen a Vrn-gent.
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K elektroforetickym analyzam byly pouZity ramgové vzorky z kolekce
odriid pSenice obecné VURV Praha-Ruzyng. Analyzovdno bylo po 25 zrnech,
resp. po 3 zrnech k stanoveni skladby gliading, resp. glutenint s VMH.

Elektroforetick4 spektra gliadind byla stanovena modifikovanym postu-
pem vertikdln{ elektroforézy ve sloupcich gkrobového gelu s Al-laktatovym
pufrem p¥i pH 3,1 se 2 mol/] mocoviny. Alelické gliadinové bloky z6n byly
vyclenény z elektroforetickych spekter gliadind podle katalogu alelickych
gliadinovych blok Sasek, s ykorovd, 1989).

Elektroforetick4 spektra glutenind s VHM byla uréena pomoci vertikdln{
diskontinudln{ elektroforézy v polyakrylaminovém gelu v pitomnosti dode-
cylsulfatu sodného (Laemmli, 1970). Alelické bloky z6n & jednotlivé
z6ny podjednotek glutenint s VMH byly identifikovany podle katalogu ale-
lickych gluteninovych blokg (Payne et al, 1981). Pekarsk4 Jjakost byla
posuzovana pomoci sedimentacniho testy (HyzZa, 1986).

Katalog je ¢lené&n podle pivodu hodnocenych odriid do Cdsti uvedenych
v tabulkovych piehledech souborti gliadinovych a gluteninovych blokg jed-
notlivych hodnocenych odrid (tab. I az IV).

PouZitd geneticks interpretace ziskanych elektroforetickych spekter hod-
nocenych odriid umoZiiuje rychlé a objektivni stanoveni odridové pravosti
a Cistoty ddvek osiv a merkantilu, racionalizaci rekombina&niho Slechténi na
VySSi pekafskou jakost, mrazuvzdornost a odolnost ke rzj travni, pravé tak
Jako racionalizaci zkougek odli$nosti, homogenity a stdlosti odrad.

pSenice obecnd; zahrani¢n{ ozimé odriidy; katalog; gliadiny; gluteniny
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