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Areas of activity of the Laboratory

Basic researches
Chemical analyses of varieties

and hybrids Technological Assessment
Electrophoretical analysis of

Measurement of hybrid purity the storage proteins as a
of maize by Polyacrylamide supplementing test in the DUS
Gel Electrophoresis [ PAGE) examination, determination of

varietal purity
State Inapection for
af
of the |

Chemical analyses

1. The protein content - cereals, oil-yielding crops, lupine,
beans, some species of vegetable crops, soybean.

2. The content of alkaloids- lupine (grain and green mass).

3. The content of starch - potatoes, sweet corn, peas.

4, The content of fat - rape, soybeans, oats, maize, sunflower,

flax.

5. The content of fiber — grasses and legumes.

6. The content of sugar—vegetahle, fruit and berry crops.

7. The content of vitamins - vegetable, fruit and berry crops.

8. The content of glucosinclates - rape, fodder radish, flax,

sunflower, wild turnip.

9. The content of nitrates —vegetables and soon.
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The protein content

Distillation unit Vapodest43
with titrator TitroLine Easy

Infralum FT-10 Infratec

¥
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The content of starch

Automatic Polarimeter AP-300
Photocolorimeter

The content of alkaloids
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The content of Cellulose

Fibertec 2010
Hot Extraction
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The content of glucosinolates in oil-
yielding crops and assessment of
fatty acids

The content of Nitrates
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Technological Assessment: the baking
properties.

Technological Assessment:
the malting value.

Screening BUHLER

Mill BUHLER
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MIXOLAB 2
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Automatic Distillation and Titration System
under Kjeldahl Method (TK?\k

CIr

The definition of moisture in
solid and granular material

Automatic dual analysis
system

Falling Number FN1700

Diaphanoscope aYantars

The

definition of
glassiness In
wheat grains
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Measurement of hybrid purity of maize
by Polyacrylamide Gel Electrophoresis
(PAGE)

1. Measurement of hybrid purity of
maize, identification of hybrids.
Laboratory accreditation by

the State Committee for
Standardization of the Republic of
Belarus (Gosstandart) on this analysis

Electrophoretical analyses of the storage
proteins (PAGE) as a supplementing test in DU
examination, determination of varietal purity

Laboratory accreditation by The
State Committee for Standardization
of the Republic of Belarus
(Gosstandart) onthis analysis

1. Identification of wheat, barley, triticale
and oats varieties, determination of varietal

purity.
2. Identification of varieties of leguminous
crops and determination of varietal purity.
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Electrophoretical analyses of the stor
proteins (PAGE) as a supplementing test in
DUS examination, determination of varietal

purity

DNA-profiling in variety identification are
not implemented in our Laboratory. We
have in this field a long-term scientific
cooperation with the Institute of Genetics
and Cytology of the National Academy of
Sciences of Belarus

Grounded in 1965 :

More than 100 rezearchers ‘b

Droctors of Biological Sciences-9 (/

Candidates of Biological Sciences- 39 -
hitp://mens. b

Director— Lemesh VWalentsina Alexandrovna
Tel: +375 (17) 294-93-03

————. T
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Laboratories of the Institute

Among them the Lab. of Molecular Genetics closely

cooperates with our Inspection and breeding centers in the
field of molecular techniques in varieties identification by
means of DNA-marking of plant genomes

| Laboratories |

Lab. of genetic and Lab. of human Lab. of animal
cell engineering genetics genetics

Lab. of
crynconservation
of genebc
MESOURCEs

Lab. of plant
cylogendmics

Lab. of genetic
pio
simulation

Transgenesis | GMO plants
oA — Identification of cropvarieties
DNP._— )
Profiling ONA-marker breeding

Plants

Structural and functional organiztion
and expression of plant genomes.

Molecular-genetic marking of plant
genomes.

Development of technologies and
production of transgenic plants with
agronomictraits.
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Scientific and methodological support

Our Inspection provides scientific and methodological
support on contractual basis for the correct
development of these technologies in conformity with
the UPOV Convention.
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Jointly conducted analytical work

Verffication of the reliability of the link between
the marker and the morphological characteristic

- Gene that

determines the
growth and
development of the
main shoot - Self-
pruning (Sp)
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DNA-marker breeding of plants (SSR markers

Marker-related crop breeding technologies are designed, which @n
effectively identify genes of resistance and quality at any stage of plant
development;

Research work is @rried out on 70 genes assodated with disease resistance
and qualty of products
Crop Economic-valued characteristic

Potato Resisance o disesses |phytophthora X,
¥, L- viruses) and pests [ nematode)

Tomato carotenoid content, duration of storage,
resistance t©  Cladosporium  fulvum

Cooke.
[ Wheat Determination of vanetes of duram
wheat, the baking properties, resistanoce
to leat rust, short-stemmed
Apple fruit ripening and storage; resis@nce o
scab, powdery mildew, apple aphid
Rape fatty acidcontent intheseeds
Soybean photopernodic response
Barley the malking value ' mmmmd
Flax acid content ' of the
of Belarus

DNA-marker breeding of tomato

Developers: 551 “Institube of Genetics and Cytology of the National Academy

of Scienoes™

EE "B3AA" RUE "Institute of Horticultures s

The following methods of DNA-typing were developed:

- Genes of high and altered camtenoid coment- Beto

carotene [B), old-gold [og), cld-goid crimson [ogc)

tangerine [t} yellow-fesh [r), Defra [Dd), high pigment 1

[hp-1), high pigment -2dg [ho-2dg), green flesh (gf],

green flesh-3 [gf-3], green flesh-5 (gf-5), t [tangenne) and
anthocyaninfAnt-1)

- Genes of long storage of fruits- npening mhbitor (rin}
nen-ripening [nor) w alcobara (nor)

- Genes that determine the growth and development of
the main and side shoots- Seif-pruning [5p), Biind [BI-1,
Bi-2, to-1) u Lateral suppressor(is1, is2).

- Genes of resistance to brown spotCfe, Cf2, OF5, OfL
Cf-9; to fusarivm: [-Z, [-3; to nematode Mi-1.2

Was created the collection of constant highly-productive
lines with longstormge period and highly-carotinoid forms
of tomato.

Were bred 14 varieties of tomato with complex disease State Inspection for

resistance. Created molecular genetic passports. ] af
; of the

of Belarus.

S
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DNA-marker breeding of sweet pepper

Developers: 351 "institute of Genetics and Cytology of the National Academy
of Sciences, UU «B5CAs, xVNISOKs

The following methods of DNA-typing were developed:
Genes of long storage of vegetsbles— polygalacturonase [5),
ripening inhibitor (rin), non-ripening (nor) (3 rexa);

-Genes of high and altered carotenoid content - chloroph il recainer
(C1), capsanthin-capsorubin synthase (Ccs), Psy (phytoene synthase)
Variety Masx {Sp+,
- Gene that determines the growth and development of the main  Ces+, o~ Psyps, 5~
shoot - Self-pruning (Sp) nor, rin+/ rin

= ‘.~'

Varety J1-45-11 Variety y Varaty 1-236/02 Variety /1-160-10
{5p7, Ces, e, Henroanommae {Sp°, {Se=. Ces*,cl*, Psy". 5", {Sp~, Ccs®,cr, Psy",
Psy*, 5, nor®, rin*f Ces™,cl-, Psy”, 57, nor®, nor=, rin*/ rin -} 5, nor, rin*/ rin |
rin =) rin"f rin =)

DNA- typing wascarried out with populations of F2 and forms of  +
sweet pepper, were created lines with the combination of 2 and

3 genes of quality. Under the basis of selected forms were
created 12 hybrids F1 with a complex of vegetabie quality
genes. Crzatad molecular zenatic passports.

DNA-marker breeding of potato
Developers: 531 “Institute of Genetics and Cytology of the National Academy
of Sciences”, Institute of potato
Proven methods of DNA identification of 11 most important for the
breeding of potato genes of resistance to diseases and pests.

On the basis of 3 DNA-profiling were screened potsto varieties of

domestic and foreign selection for resistance to the X-, Y- and L-

viruses and potsto nematode. Were selected the forms, promisingfor  L-virus (BCIH)
breeding.

FETIRERED

The results of DNA-profiling of resistance to potato
cyst nematode (1, 46, 8-10 —varieties with gene H1,
determining the resistance to type Rol of

nematode) Crested molecular genatic passports. v
—————————
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A set of DNA markers of agronomic
characters of spring and winter Whe@f

. y lopers:

SSI einstitute of Genetics ond Cytology of
the Notiongc! Acodemy of Scincess,

SPC NASB for ogriculture

PCR analysis on allelic content of:
genes of grain hardness.
genes controlling the synthesis of seed
storage proteins —glutenin Glu-Alx, Glu-
Blx u Glu-Bly, Glu-D1x u Glu-Dly in
vanetiesand lines of winter wheat. Gene
Vp1 that controls the characteristic "Pre-
harvestgermination”

Creatad molecular genstic passports.

Wheat materialin the amount of 75
hybrid combinations was created.

DNA-marker breeding of apple

- Developed and introduced in the selection process
effective methods [based on DMA-markerzs) of
identifying genes for apple resistance to diseases and
pests.

- Crested molecular genetic passports of apple varieties
grown in Belarus.

- Developed systems of crossing and crested hybrids of
3 new generation with complex resisance to scab,
powdery mildew, apple aphids, blight, long-term
storage of fruits by means of complying genes in one
EENDIME.
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DNA-marker breeding of soybean —

SS! winstitute of Genetics ond Cytology of the Notiong! Accdemy of Sciancess

Development of DNA-technology

Creation of DNA-passports A genotyping of soybean
varieties of Belarusian and

o] [ g, m!_;!!ﬁz@g’ - m foreign breeding. It was
b 7 %1;'} tmE A Al an e established that some
e e e gt e e varieties (33%) have

o ‘{r-ﬁ—ﬁ B g*‘ economically significant E7

. X :’;; %ﬁ n allele.

r ‘i'v : ]
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¥ —A R AL s

v . Were developed guidelines

describing the use of
microsatellite markers for the
identification of soybean
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DNA-marker breeding of barley under
the brewing characteristic N

55l winstitute of Ganatics ond Cytology of the Netionsl Accdamy of
Soiancesa,
SPC NASE for ogriculture
- Developed approachtothe differentiation of samples of
harley for malting/ feed.

- Completed the screening of barley varieties and samples
under & markers associated with the characteristic of brewing.

- Selected the forms, perspective for breeding.

-Creation of DNA-passports
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DMNA-marker breeding of flax

Developer:
55 winstitute of Ganetics ond Cytology of the Notionol Acodemy of Sciancess

Carried out the evaluaion of polymorphiams of 12 microsateliite loci of
varietiesof oil flac.

m = Obtained wvaretiesof mreand unique
glleles, as well as varieties with the
highest walues of heterozyeosity S5R
loci studied.

Revealed allele LUB207, which @n
serve as a marker S5R- low linoli
acid contert forms of il flad

Creationof DNA-pasports

Use of biochemical and molecular techniques

a supplementing test in DUS examination

DNA-marker breeding

in the process of certification of crops as
additional testing methods for varietal identi

by titleholders as a rapid tool in enforcement
situations
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[End of Annex and of document]



