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THE STUDY OF THE POLYMORPHISM OF THE KIND OF BETULA L.

Annotation

This paper presents the results of a study of polymorphism of six species of Betula L.
growing in Kazakhstan.. Relationship between clones and their parental form set by
comparing the profiles of amplified PCR products. Synthesized in the research process Semi-
RAPD primers can be recommended for genotyping isolated and identified clones.
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Introduction

The previously genetic variety of birches and questions of their differentiated use by
creating the plantation cultivations of raw designation in Kazakhstan were not examined.

Kind of Betula L. it is represented by the large number of forms interesting in the
selective- genetic plan, which present forestry, decorative, and also practical value as the raw
material for the production of thermal energy

It is known that the molecular markers, based on the application of PCR, are most
actively utilized in view of simplicity and cheapness of method. One of the most common
methods is RAPD (random of amplified of polymorphic DNA). In different sources use the
terms “polyspecifical markers” or semi-RAPD, it adapts in studies of the field and vegetable
cultures. Study issues of Molecular Systematics birches and practical application of molecular
marking (certification) collection of clones of birch trees, held in Kazakhstan for the first
time. The great significance the methods, based on the polymorphism DNA, acquired together
with the traditional methods of studying the wood plants in genetic and selective studies. This
method is widely used in eco - and phytosanitary certification of trees, identification of wood
(tree species or geographical origin) [1,4].

The initial stage of these methods is the extraction of DNA. Note, however, in most
cases, research linked using DNA isolated from leaves work with the release of DNA from
the timber few. The latter is explained given, that in the wood are substances those impeding
isolation and conducting the DNA analysis [2].

To date, the following parameters potentially affecting the quality of the DNA isolated
directly from wood: a) the nature of the tissue (from crust to core); b) drying and storage
conditions (indoor or outdoor); c) the nature of the genome (chloroplast, mitochondrial or
nuclear); d) the size and number of amplified DNA fragments.

As a result conducting studies by scientists from Belarus' it is established that the best
results are obtained with the isolation DNA from the cambium or the alburnum of the
freshlyed-select wood of oak. However, rapid oxidation leads to the degradation and the
disintegration DNA in these cloths, while DNA, isolated from the core of tree preserves its
properties [1,3].

For studying the population gene pools widely are used different molecular- genetic
methods, which make it possible to estimate the level of genetic variety, the degree of
differentiation, to determine the genetic structure of the populations of wood plants.

The comparison of the sequences of homologous genes or fragments of DNA in the
genome of plants is the most reliable, but expensive method. A large number of sequenced
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genes and DNA sequences available in GenBank. But the analysis of genetic distances
between plants, conducted on sequences of different genes, often gives divergent results.

The aim of this study is to: study of intraspecific polymorphism and improved methods
of using molecular markers based on the use of genotype-specific PCR products and develop
a method of molecular identification of birches. In connection with the stated goal is
determined the task, whose essence consists into identification of the forms of birches being
investigated and isolation of source material (population of the model forms of birches) for
the introduction into the culture in vitro.

Material and methods

The sprouts and leaves of the following forms of the birches were used as the objects for
the molecular- genetic identification: Betula pendula var. Carelica., Betula pendula, Betula
daurica, Betula turcestanica, Betula papyrifera, Betula pubescens, leaves of clones obtained
by direct regeneration and their parental form, presenting forestry and decorative value
growing in the Issyk forest nursery.

Clean, intact leaves were used for the analysis of the genetic polymorphism DNA of the
investigated forms of birches. Isolation DNA was conducted with the use CTAB buffer,
which can be used both for the analytical isolation for the screening of a large quantity of
material and for the preparative isolation of genomic DNA from the plant material. The
analysis of polymorphism DNA is carried out in 600 tests by means of the polymerase chain
reaction with the use RAPD - method.

The results of studies

Among the molecular markers, which have plural localization in the genome, the Semi-
RAPD- markers are most common. The technique allows the PCR to amplify DNA from any
part of the genome, including DNA fragments of unknown (Anonymous) a nucleotide
sequence [5].

For molecular genetic analysis of important qualitative and quantitative characteristics
of the DNA. The isolated DNA samples were tested by agarose gel electrophoresis and DNA
concentration was measured using a spectrophotometer Digital Spect ND.

Semi-RAPD-procedure based on the use of the 10-nucleotide random sequence primers
to amplify DNA fragments [6]. With the isolations of DNA was used CTAB buffer,
concentration DNA varied from 150 to 400 ng/mkl.

The obtained in vitro clones in essence are the forms, which have normal phenotype and
development, the preserving specific for the initial genotype special features of increase and
development.

It was discovered, that the models of DNA contain a large quantity of admixtures of
RNA. For the removal RNA, the models were subjected to repeated cleaning with the use of a
ferment of RNAse, which catalyzes degradation the RNA. We have found that the number of
generated DNA markers in the studied six shapes, lines and clones of birch with Semi-RAPD-
marker can get the results that are characterized by a high level of standardization as a set of
markers, and technology implementation analysisa. This form of analysis is possible for the
use as the measures for the restoration of the natural of valuable population, so during the
identification of wood plants.

Consideration of the results

For a detailed study of phylogenetic relationships effectively use sequences specific to
the taxon. This will reliably locate certain types of clusters, but also track the relationships of
species within the clusters. Can also be used to determine the type (population) of the founder
of the cluster. In the future, we have studied the approach may be of value for a detailed study
of evolutionary aromorphoses (shifts).

Conclusions

When analyzing samples birches shows that each of them has a characteristic only for a
set of markers. However, some are common to investigate the shape of the birches.
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Relationship between the clones and their parent form was established by comparing the
profiles of the amplified PCR products. The results of the work is really regenerated clones
derived from the original tree species studied and can be used for mass replication.

Synthesized in the research process Semi-RAPD primers can be recommended for
genotyping isolated and identified clones. In the course of the work produced genetically
diverse collection of clones of the six species of the genus Betula L. The most valuable
genotypes will be used as the starting material for the creation of polyclonal plantation
forestry purposes.

Methods of molecular marking and genotyping will be used in the certification of
breeding materials with high growth characteristics and stability needed to sustain a
population-genetic structure of plant communities, i.e., conservation of forest genetic
resources.

This work was carried out within the framework of public funding by the Ministry of
Education and Science of the Republic of Kazakhstan.
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[[Tanenosa E.A., XKymabekon E. XK., Cem6exoB M.T.
BETULA L. TYPJIEPIHIH ITOJIUMOP®U3IH 3EPTTEY
Ochl FeutbIME KYyMBICTa Kazakcranna ecetin Betula L. anter TypiHiH moaumopdu3m-
JIEpiH 3epTTey HOTWXKenepi KenTipinreH. OnmapAblH TYBICTBIK JKOHE aTa-aHalbIK Typi,
amrmuunmsuiblk, [ITP-tangay HOTHOKENepiH caibICTBIPY apKbUIbl TaralbIHIAIABL 3epTTEy
ypaiciane cunreszfenreH Semi-RAPD mpaiimeprnepai TreHOTHNTEY oHE WACHTHU(DHUKAIMA
yKacayfa YChIHyFa 0oJabl.
[ITanenosa E.A., XKymabekon E. K., Cem6exoB M.T.
N3YUEHUA TTOJIMMOP®U3MA POJJIA BETULA L.

B nanHO#l paGoTe mpuBOAATCA pe3yJabTaThl U3ydeHHs] MOIMMOpP(U3Ma IIECTH BHJOB
Betula L. npouspacratonmx B Kazaxcrane. PoacTBo Mexay KIOHaAMH UM MX POIUTEIBCKOM
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dopMoii  ycTaHaBIMBaIM TyTEeM CpaBHEHUS mpodwield ammumpuiupoBanabix [1HP-
npoayktoB. CHUHTE3MpOBaHHBIE B Ipolrecce ucciaenoBanus Semi-RAPD mpaiimepsl Moryt
OBITh PEKOMEHIOBAHBI JUISI TEHOTHUIMPOBAHUS BBIIEICHHBIX M HICHTU(OUIIUPOBAHHBIX
KJIOHOB.
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PI'TI «Hayuno-uccnedosamenvckuii uHcmumym npoonem 6uoio2uiecKko
bezonacnocmuy KH MOH PK

MOHUTOPUHI', BBIAEJIEHUE, WAEHTUPUKALNA 1 KYJIbTUBUPOBAHUE
I'EPIIECBHUPYCA JIOIAAEN HA TEPPUTOPUU PECITYBJIMKN KA3ZAXCTAH

AHHOTAIUA

B pabore mnpencraBieHbl pe3ynbTaThl HUCCIEIOBAaHUM  OMOJIOrMYECKHX MpoO,
0TOOpaHHBIX OT OOJBHBIX JOMIAJCH ¢ MPU3HAKAMM PECIUPATOPHOrO 3a00JE€BaHMs, a TaK Ke
pe3ynbTaThl BBIACIEHUS TepIecBUpyca JIOMAJAe W HU3y4eHHs KyJIbTypaJbHBIX CBOWCTB
BBIJICJICHHOTO BHUpycCa. YCTAaHOBJIEHO, YTO 3a00JeBaHUE JKUBOTHBIX B Xxo3siictBax  T.
PrickynoBckoro u Koppaiickoro paiionoB JKamObuickoi 00nacTé BBI3BaHO I'epIIECBUPYCOM
gowaned. BeiaeneH SNMAEMHOIOTMYECKH aKTyalubHbId aisa  Tepputopun PK  umzosdar
reprecBupyca jomazaei 4 ceporuna. OTpaboTaHbl ONTUMAJIBHBIE YCIOBUS KyJIbTUBUPOBAHUS
reprecBupyca Jjomajaeid 4 cepoTurna, Mo3BOJISAIOLIME HapabaThIBaTh BUPYCHYIO Maccy JUIs
IPUTOTOBJICHMS TUAarHOCTUYECKHUX U MPOPUIAKTUUECKUX MPEenapaTos.

Knrouesvie cnoea: pUHONHEBMOHUS, MOHMTOPHMHI, CEPOTHI, KyJbTUBHPOBAHMS,
IIUTONIATUYECKOE JIEHCTBHE, AIIEKTPOHHAS MUKPOCKOIIHMSL.

Beenenue

K ogHuM wu3 mMpPOKO pacnpOoCTpaHEHHBIX BHUPYCHBIX 3a00JI€BaHUN OTHOCATCS
reprnecBUpycHele HH(pekuuu Jomanei. B Hacrosmiee BpeMs H3BECTHBI TI'€pPHECBUPYCHI
jomraneit 9 TUIoB, MpeacTaBlIeHHBIE albda — U rammareprieBupycamu. M3 reprecBupycHbIX
Oone3Hel yomazeld  HauOoJblllee SKOHOMUYECKOE 3HAYEHHE HUMEIT  HHQEKIuH,
BO30yaMTEISIMA KOTOPBIX sBisifoTcss BIJI-1, BeI3bIBaromuii MaccoBble a0OPTHI y KOOBLT,
[aTOJIOTUIO OPTaHOB JIBIXaHUS y JKepeOsT, CIOpaJUuecKue Cilydyad MHUe0odHIe(anonaTu y
Jomraaeii, He3aBHCHMMO OT Bo3pacTa W (usmonormdyeckux ocobennocreit; BIJI-4 —
BO30yAMTENb PUHOIHEBMOHMU U cropaaudeckux abopto; BIJI-3 — Bo30yauTens
KOWTAJIbHON OSK3aHTEMBI JIOIIAJICH, OCTPOTO KOHTAarno3HOTO 3a00JIeBaHUs, NMPH KOTOPOM
HOpa)kaeTcsl 3MUTENUI Biarajuiia y KoObUI M TOJIOBOIO wieHa y sxepeOuos; BIJI-9 —
BO30yAMTENb MHENOdHIE(DATONaTHH JIOMIAAEH W IPYTHMX TEeTEpOTEHHBIX XO35€B: Ta3enei,
3e0p, aHTUJION - YacTO C JIETAJIbHBIM UCX010M. Bupycsl 2 u 5 THNOB (raMmmareprecBUpyChl)
BBI3BIBAIOT JIATEHTHYIO HWHQEKIMIO, a TaKXe YYacTBYIOT B Pa3BUTHUU PECHHPATOPHBIX
nopaxkeHuil y sxepeOsaT. Hambonee 3HaunMMble Ui KOHEBOACTBAa 3a00JIE€BAHUS BbI3BIBAIOT
BUPYCHI 1-T0 (BUPYCHBIN a00PT) 1 4-T0 (pPUHOITHEBMOHMSI) TUTIOB [ 1, 2].

PuHOMHEBMOHUS - 3TO BHpYCHas MHQEKUMs Jomaael, KoTopas MOXET NPOSBIATHCS
NOpaXEHUEM OPTraHOB JbIXaHMs, abopTaMy, MHEBMOHHEN HOBOPOXACHHBIX KEpeOAT WU
muenosHuedanutamu. Panee 3abosieBaHre ObUIO ONMCAHO Pa3HBIMU HA3BAHUSIMU: BUPYCHBIN
abopT KOOBLI, TIOJIOBAs AK3aHTEMa JIOIa el KaTapaibHas HH(IIIOHIIA, TepIIec, pPUHOTPAXECHT
nomazaei [1-3].
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