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MOLECULAR GENETIC PLANT ANALYSIS,
ARTEMISIA L. GENUS, WITH ISSR-MARKERS

Abstract. Molecular genetic analysis of three plants of thistle family has been carried out in the scope of this
paper (Artemisia karatavica Krasch. & Abolin ex Poljakov, Artemisia cina Berg ex Poljakov, Artemisia porrecta
Krasch. ex Poljakov). The plants have been collected in Turkestan region, Shardarinsky district, 15 km north-east of
the village Komsomol, and along the road in Turkestan region, Baydibeksky district, 4.5 km south-east of the village
Shakpak, and in the steppes in Turkestan region, Aryssky district, 1 km north-east of the village Darmino. In this
paper, we used modern methods of molecular biology in order to determine genetic relatedness.

ISSR analysis using universal primers has been conducted. /SSR-markers are the most common markers, and
they are used for phylogenic analysis. This method is based on amplification of sequences limited by two
microsatellite repeats using the primer that is complementary to the sequence of this microsatellite (4-12 repeat
units). ISSR (region of the genome between two adjacent, oppositely oriented microsatellites) the sequence of
microsatellite medullar part with some (1-3) nucleotides adjacent to the repeat tandem are used as primers. Tens of
fragments of locus variety received in PCR are separated by electrophoresis and assessed for the presence or absence
(due to marker dominance) of the fragments of a particular size. The main advantage of this type of markers - lack of
necessity for knowledge of the sequences during primer designing.

Key words: Artemisia L., genotyping, identification, ISSR-markers.

Introduction. Kazakhstan’s flora is characterized by the variety of medicinal plant raw material,
many species of which may be used on an industrial scale. The most common medicinal plants within the
territory of the Republic of Kazakhstan include Artemisia L. genus - sagebrush - one of the most multi-
species and complex, from a systematic viewpoint, genus of dicotyledon plants of Asteraceae L. Artemisia
family includes hardy herbaceous plants and shrubs that are known for their active chemical components
in essential oils. Artemisia genus belongs to the thistle family that includes more than 500 species spread
in the areas of the northern hemisphere of the Old and the New World, Eurasia and Asia [1-3].

Artemisia L. - numerous anthodes, small, homogamous, i.e. all of the florets are androgynous, tubular,
fertile, in a small, 3-8 (10), number (Seriphidium subgenus (Bess.) Rouy.), or heterogamous, heterosexual:
ray florets are, pistillate, and central disk florets are bisexual; in Artemisia Less subgenus. All the florets,
ray pistillate and bisexual leucocarpous, with half-grown subtle ovary; corollas of pistillate florets are very
narrow, sometimes almost creeping and tubular, with 2-3 short teeth, almost colorless or tubular, with
2-4 teeth, colored; corollas of disk florets are tubular, campanulately amplated upwards, 5 teeth, variously
colored (yellow to purple), 5 stamens on short or long filaments, anthers are linear, sharp at the apex, blunt
at the base knitted into a tube, inside of which there are capillary bilobed stile, laminas of snouts are of
equal or unequal length, pilose at the apex, and they are generally narrow and linear in ray pistillate
florets, not pilose at the apex, stile of vestigal pistil of disc florets (Dranculus subgenus (Bess.) Rydb.)
with very short, almost blunt, ciliated laminas; nuts are small, oblong ovoid, bare, blunt at the apex,
without pappus or margin; anthodes are oblong ovoid and obloid, with a foliole spathe; primordial leaves
are grass, 2-7 rows, external ones are longer but shorter than inner ones, or all of them are of equal length,
with pronounced loma on the edge; anthodes are paniculate, racemous, very rare, almost spiked. Annual
and perennial herbaceous plants or subshrubs with erect, ascending or more rare - lodged stems; leaves are
alternate, simple, or more often - pinnatisect to different extents. Vast and polymorphous genus containing
35
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over 500 species spread primarily in the temperate zone of Eurasia and North America, and in Kazakhstan
81 [4-6].

Nowadays, medical scientists pay more and more attention to medicinal plants and prove how each
of them is beneficial for the body. In this regard, significant progress has been made and the demand for
herbal medicine is growing. [7].

Great contribution to the study of sagebrush was made by W. Besser (1829, 1834, 1835) who divided
genus into three sections based on the sex composition of florets in a anthode. Group of species that has
only bisexual florets in the anthode was allocated by him to Seriphidium Bess section; species that have
ray pistillate florets in the anthode, and disc ones - staminal with vestigal pistil - to Dracunculus Bess
section; species that have ray pistillate florets in the anthode, and disc ones - bisexual, are combined into
Abrotanum Bess section. A substantial part of sagebrushes has been described by K. Linnacus, Weber,
K.F. Ledebour, and .M. Krasheninnikov [8].

Information about sagebrushes are also given in the scope of papers of I. Gmelin, B.Bessera, Ledsbur,
I. M. Krasnoborov; “Flora of Western Siberia” (Krylov, 1949). Traditionally accepted, broad
understanding of sagebrushes as a single Artemisia genus was approved by K. Linnaeus. Despite of the
substantial volume and a colossal across-species polymorphism, the genus splits into 5 groups:
Abrotanum, Absinthium, Dracunculus, Seriphidium, and Tridentatae distinguished by the whole set of
features, primarily, anthode formation and sex composition of florets in them, spectrotype of biologically
active substances. Many species of sagebrush are polymorphous, they have vast realm and large raw mass
which determines the prospects for common use [9].

Economically important representatives of the Artemisia genus have wide application in
pharmaceutics, landscape architecture and agriculture [10].

Economic character of sagebrush is of primary importance in the desert and steppe zones as a natural
forage supply at autumn and winter pastures. In Kazakhstan, this includes almost Seriphidium subgenus.
Due to content of essential oils, many species of sagebrush are used in perfume and alcoholic beverage
industry. Anthodes of A.cina Berg. and A.transiliensis Poljak. contain santonine, classical
helminthagogue. Almost all sagebrushes contain glucosides, and some species - alkaloids. So, A.taurica
Willd. is considered to be a noxious plant. Testing and domestication of many sagebrushes, and their
selection is quite perspective.

A study of genetic variation among 216 accessions was conducted using ISSR (Inter Simple Sequence
Repeat) markers to assess the polymorphism at the species level. A total of 60 polymorphic loci were
scored using four primers revealing a high level of genetic polymorphism among A. herba-alba
accessions. Correlation analysis revealed no direct relation between morphological traits, geographic
distance and genetic distance. Correlogram analysis showed a patchy distribution of the genetic variability
of A. herba-alba accessions revealing the contribution of local ecological and geographic conditions on
variability [11].

Genetic variation between A. capillaris was evaluated using random amplified polymorphic DNA
(RAPD) and inter simple sequence repeats (ISSR) markers. RAPD and ISSR marker systems were found
to be useful for the genetic diversity studies in A. capillaris and to identify the variation [12].

Over the past twenty years, the molecular marker field has completely transformed the meaning of
conservation genetics which has emerged from a theory-based field of population biology to a full-fledged
pragmatic discipline [13].

For extension and conservation of the genofond of the plants that are of medical or agricultural
importance, as well as for genetic monitoring of natural populations, different methods of genetic marking
are applied. RAPD analysis may serve as express method for detecting genetic polymorphism and genom
marking in population studies [14].

The aim of this study is to assess the level of intraspecific differences of natural plant populations of
Artemisia karatavica Krasch & Abolin ex Poljakov, Artemisia cina Berg ex Poljakov, Artemisia porrecta
Krasch. ex Poljakov) using RAPD marking results.

Materials and methods. Three species of Artemisia L., (A. karatavica Krasch. & Abolin ex Poljakov,
A.cina Berg ex Poljakov, 4.porrecta Krasch. ex Poljakov) of thistle family served as the material for the
study. The plants have been collected in Turkestan region, Shardarinsky district, 15 km north-east of the
village Komsomol, and along the road in Turkestan region, Baydibeksky district, 4.5 km south-east of the
village Shakpak, and in the steppes in Turkestan region, Aryssky district, 1 km north-east of the village
36
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Darmino. Test samples were collected at the end of flowering period. The aerial parts of three different
species of Artemisia L.

DNA purification. 3 samples of each species were used for purification. Genomic DNA was purified
from the aerial parts of Artemisia L. using CTAB [15-16] with some modifications: 100 mg of leaves were
rubbed in cooled mortar in the presence of 1 mL of extraction buffer (100 mmol of Tris-HCI pH 8.0;
20 mmol of EDTA, pH 8,0; 1.4 M NaCl, 2% CTAB, PVP and 2-mercaptoethanol were added prior to the
use of final concentration of 2 and 0.2%, respectively). The derived homogenate was incubated at 60°C
for 30 minutes and then extracted with chloroform. 0.5 volume of 5M NaCl and 2 volumes of ethanol
were added to the aqueous phase. The mixture was incubated at 4°C for 15-20 minutes and centrifuged for
15 minutes at 13,000 g. DNA residual matter was washed with 70% ethanol and dissolved in 100 pl of
bidistilled water. DNA was treated with RNA. Assessment of DNA quality and amount was performed by
electrophoresis in 1% agarose gel in 1x TAE buffer and upon absorption at 260 nm to 280 wavelengths
using Nanodrop 2000 spectrophotometer (Thermo Scientific).

Quality control of the genomic DNA purified using PCR amplification of 18S ribosomal DNA. Quality
of DNA samples was tested in PCR amplification of 18S ribosomal DNA using the following primers:
f 5-GAGAAACGGCTACCACATCCAAGG-3;5"- rCCATGCACCACCACCCATAGAATC-3". The
expected product size was 870 bp. PCR was performed in the final volume of 25 ul containing 0.2 mmol
of deoxyribonucleotide triphosphates, 0.2 pmol of each primer, 0.5 UTagDNA polymerase (Thermo
Scientific), 2.5 mmol of MgCl,, and 40 ng of DNA in 1 X Taq Buffer with (NH,4),SO4 (750 mmol of Tris-
HCI, pH 8.8, at 25°C, 200 mmol (NH4),SO4 and 0.1% (v/v) Tween 20). Amplification: 2 min of initial
denaturation at 94°C; 25 cycles at 94°C for 30 sec, annealing at 67°C for 15 seconds, and synthesis at
72°C for 15 seconds. Final elongation at 72°C for 10 min.

Selection of ISSR markers and PCR conditions. 9 ISSR markers were used for genotype estimation.
The material for the study - 10. DNA with absorption ratio indicators at 260/280 wavelengths from 1.68 to
1.87 (Nanodrop 2000 spectrophotometer (Thermo Scientific) was used in all other experiments.

PCR was performed in 20 pl containing 2 pl of 10 x Taq buffer (750 mmol of TrisHCI, pH 8.8,
200 mmol of (NHy), SOy, 0.1% Tween 20), 2.5 ul of 25 mMMgCl,, 0.4 ul of 10 mmol dNTP mix, 0,8 ul
of 10 mmol oligonucleotides of the marker used, 12.7 pl of sterile deionized water and 1 unit of Taq
polymerase. Concentration of genomic DNA was 40-60 ng / 20 ul. Amplification was performed as per
the following program: one cycle at 94°C for 2 minutes; 35 cycles consisting of the following steps: 94°C
—40 sec, 44°C—45 sec, 72°C —1,5 min; final cycle at 72°C —15 min.

Electrophoresis of amplification products resulting from ISSR-PCR, was performed in 2% agarose
gel, after staining they were visualized with ethidium bromide under UV light using a BioRad gel
documenting system.

Results and discussion. ISSR analysis. For analysis, three repeats were used for each sample,
purification of genomic DNA was performed using all samples. Following purification of genomic DNA,
the quality analysis of genomic DNA was performed via measurement using the spectrophotometer
(NanoDrop 2000C) and gel electrophoresis in 1% agarose gel, see figure 1.

1 2 3 4 5 6 7 8 9 10

——SRREEERE

Slcanddie andie,

1-3 — repeats of the sample 1; 4-6 — repeats of the sample 2; 7-10 — repeats of the sample 3

Figure 1 — Electrophoresis of genomic DNA in 1% agarose gel
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To verify the absence of inhibitors in the preparations of DNA purified according to modified
protocol [15], test PCR using oligonucleotides specific to 18 S gene of ribosomal RNA was performed.

Figure 2 shows electrophoretogram of PCR products of Artemisia ribosomal DNA.
Electrophoretogram of PCR products confirms the absence of reaction inhibitors in DNA preparations
derived.

B e 9 10

1-10 — PCR products of 18S gene fragment of ribosomal DNA of the analyzed samples;
M - DNA marker, GeneRuler™ 1kb (Fermentas)

Figure 2 — Electrophoretogram of PCR product of 18S RNA gene

Then analysis was performed using 9 primers complementary to various microsatellites. As an
example, electrophoregrams at Figure 3 and 4 show ISSR-PCR amplification results using (A)-VHV-
(GT); and (B)-(CA)¢-RY primers.

1 2 = 3 s < ra

1-3 — repeats of the sample 1; 4-6 — repeats of the sample 2; 7-9 — repeats of the sample 3

Figure 3 — Results of amplification using VHV— (GT); primer

Amplification using VHV— (GT); primer for the 4th repeat of sample 3 failed. 3 repeats of sample
3 showed similar results as per the results of statistical processing of the analysis data. The analysis results
show that three samples of Artemisia do not differ genetically using VHV— (GT); primer.
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1-3 — repeats of the sample 1; 4-6 — repeats of the sample 2; 7-10 — repeats of the sample 3

Figure 4 — Results of amplification using RY— (CA)s primer

Usage of the above 9 polymorphic ISSR primers showed no intraspecific variability. Each species has
a characteristic number of discs per the primer and the total number of them.

Conclusion. Molecular genetic analysis of three plants (presumably of three various species)
Artemisia L. has been carried out in the scope of this paper while using modern methods of molecular
biology in order to determine genetic relatedness. In the scope of this paper, ISSR analysis using universal
primers has been conducted. ISSR-markers are the most common markers, and they are used for
phylogenic analysis [17-19]. This method is based on amplification of sequences limited by two
microsatellite repeats using the primer that is complementary to the sequence of this microsatellite
(4-12 repeat units). ISSR (region of the genome between two adjacent, oppositely oriented microsatellites)
the sequence of microsatellite medullar part with some (1-3) nucleotides adjacent to the repeat tandem are
used as primers [20-22]. Tens of fragments of locus variety received in PCR are separated by
electrophoresis and assessed for the presence or absence (due to marker dominance) of the fragments of a
particular size. The main advantage of this type of markers - lack of necessity for knowledge of the
sequences during primer designing. It should be noted that homoplasy, non-homology of the fragments of
the same size are possible due to multi-locus. Markers of this type are used to identify the genetic identity,
genealogy, differentiation of clones, microclones and lines, taxonomy of closely related species [23-24].

The analysis results showed that 3 samples of Artemisia do not differ genetically using 9 ISSR
primers. The analysis results did not show genetic variability among the study samples.

K. PaxumbepaueBa, A.H. Kanuesa, T'.JI. MegeyoBa
Kazak yJITTBIK KbI3Jap MeJaroTuKaiblK yHUBepcuTeTi, Anvatsl, Kazakcran

ISSR -MAPKEPJIEPAI KOJIJAHBIII, ARTEMISIA L. TYBIC OCIMAIKTEPIH
MOJIEKYJAJIBIK-'EHETUKAJIBIK TAJJAY

AHHOTanmusa. Makanaia KYpIeNTryiiaep TYKEIMIACBIHBIH YII TypiHe (Artemisia karatavica Krasch. & Abolin ex
Poljakov, Artemisia cina Berg ex Poljakov, Artemisia porrecta Krasch. ex Poljakov) MonekynanbIK-reHeTHKAIBIK Taliay
Kyprisinai. ©cimaikrep, oHbIH imrinae 1-ecimaik Typkicran obnsicsl, [lapaapa aynansl, KoMcoMOI ayBUTBIHAH CONTYCTIK-
MIBIFBICKA Kapal 15 kM keplaeH »kuHaiFaH, 2-ecimuik TypkictaH oOmbichl, boiimiOek aymansbi, Illaknak ayblUibIHaH
OHTYCTIK-IIBIFBICKA Kapail 4,5 kM xeplieH, 3-eciMaik TypkicTan o0IbIChl, ApbIC ayAaHbl, JIJapMUHO aybUIbIHAH CONTYCTIK-
IIBIFBICKA Kapail 1 KM KepAeH Ka3aH, Kapamia ailbiHjaa >kuHanael. JKyCaHHBIH SKOHOMHUKAIBIK, MAHBI3bI IO KOHE Jaja
afiMarbIHA KY3Ti XKOHE KBICKBI JKalBUIBIMIApAa TaOMFU XKEMIIOIl KOPHI PEeTiHAe 6Te MaHBI3IbI pei aTkapansl. KasakcraH
JKyCaHBIHBIH Kem Oeniri mien jkoHe Tayda ecedi. JKycaH aybul MIapyalllbUIBIFBIHAA, TaMak, nap(oMepus XoHe
KOCMETHKAJIBIK ©HEPKACINTe, MEAUNNHAA KONIaHbUTaAsl. JKyCaHHBIH eMIIK KacHeTTepi epre 3amaHpaa Oenrimi OoiFaH.
MennnuHana ynaHy, THHEKOJIOTHAIIBIK JKOHE YPOIOTHSIBIK aypyIapFa KONJAaHBIUIYEl eCcKi KiTanTapaa aiTeirad. Kenreren
TYpI ASCTYpJ MEIMIMHAJAA SKOHE BETCPUHAPHSAIA Alllbl, yCcTaMa aypyFa Kapchl, ackKa3aH-ilICK >KOJIJIAPBIHBIH aypybIHA
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Kapcbl Konmaneuianel. JKycauHwlH A.cina, A.glabella, A.absinthium, A.karatavica, A.annua, A.porrecta Typliepine
KBI3BIFYIIBUIBIK apTyaa. A.cina Berg. skone A. transiliensis Poljak. ceGeTTepiHie KJIACCHKAIbIK aHTHIEIIbMHUHTHKAIBIK
caHToHMH Oap. JKycaHHBIH OapJibIFBIHAA JEPIiK TIFOKO3M[, all KehWoOip Typiepinae ankanouarap Oonanbel. OchLiaimia,
A. taurica Willd. yner ecimaik gen cananisl. bipa3 xycaHIbl ChIHAKTaH OTKI3y *OHE JaKbUIFa €HTi3y, COHIali-aK oJIap/Ibl
TaHAAy MEPCIEKTUBAIBI OOJIBIT CaHATIA IbL.

3eprreyain Makcatbl RAPD tanOanay HoTmxkenepiH kKosjgaHa oThipbin (Artemisia karatavica Krasch & Abolin ex
Poljakov, Artemisia cina Berg ex Poljakov, Artemisia porrecta Krasch. ex Poljakov), Taburu eciMaik nomyasiusiapblHbIH
TYPILIUTIK afflbIpMAaIIBIIBIKTAPBIHBIH IeHTeiliH Oaranay. JKYMBICTa TeHEeTHKAIBIK TYBICTHIKTHI aHBIKTAY YIIIH MOJIEKYJIAJIBIK
OUOJIOTUSHBIH 3aMaHayH dAICTepi KO IaHbLIIbL.

OMOeban npaiimepiiepai KoimaHa oteipein, ISSR Tammaysr xyprizingi. ISSR mapkeprepi kebipek TapairaH jKoHE
(uioreHeTHKANBIK TaNJay JKYpridy YIIIH KOJAaHbUIaAbl. By omic eki MHKpOCATeNMTTI KaWTalayMeH ILEKTEeNreH
Ti30EKTepAl OChI MUKpOCATENUT Ti30eriHe (4-12 kaWTanay OipJiiri) TOJNBIKTBHIPATHIH MpaiMepMEH KYIICHTYre Heri3aeireH.
Issr (exi kepiuinec, KapamMa-Kapchl OarbITTaIFaH MUKPOCATEIUIUTTEP apachlHIarbl TEHOM/BIK aifMaK) mpaiiMepiep peTinae
KalTanany TaHaemiHe iprenec OipHemie (1-3ey) Hykieotuarepi 0ap MHKPOCATEIUIMTTIH SAPO OOIIriHIH PETTLIr
Kosganbutagsl. I11[P-1e anblHFaH KOITEreH JIOKYCTapAbIH OHAAFaH (parMeHTTepi dmeKTpodopes apKbuIbl OeniHenl KoHe
Oenrini Oip Memmepseri gparMeHTTepaiH 0oy Hemece OonmMay (MapKepiepiAiH YCTeMIIriHe OaiyIaHBICTHI) *KaFaaibl
OaranmaHaasl. MapkepiepZiiH OyJl TypiHiH 0acThl apTHIKIIBLUIBIFEI — TpaiiMepniepai xkobanay kesinae Oipizmimikti Oimy
K@XETTUIrHIH 60JIMayBbl.

Tanpay HoTIOKeNepi kepceTken e, 9 ISSR npaiimepin konganran ke3ne 3 )KycaH ChIHAMAChl TCHETHKAJIBIK TYPFbIIaH
epekienen6eini. Tannay 3epTTeNreH yiuriaep apachblHa IFeéHETUKAIbIK €3reprilliTiK XKaFJallblH KOPCETTI.

Tyiiin ce3nep: Artemisia L., reHotunrey, uneHruukamms, [ISSR-mapkeprep.

JK.11. Paxuméepauena, A.H. Kainesa, F./I. MeneyoBa
Kazaxckuit HantmonansHBIN )KEHCKHIA MTeAarornieckuii yHuBepcuTeT, Anmarel, Kazaxcran

MOJIEKYJISIPHO-TEHETUYECKUI AHAJIN3 PACTEHUI POJA ARTEMISIA L.
C UCHHOJIb3OBAHUEM ISSR-MAPKEPOB

AHHoTanus. B paGore ObLI IIPOBEJECH MOJIEKYJIIPHO-TEHETUYECKUH aHAIU3 Tpex o0pas3uos (Artemisia karatavica
Krasch. & Abolin ex Poljakov, Artemisia cina Berg ex Poljakov, Artemisia porrecta Krasch. ex Poljakov) u3 cemeiictsa
CJIOKHOLBETHBIX. PacTenus cobupamu B Typkecranckoil obnactu, llapnapunckom paiione, B 15 KM ceBepo-BOCTOUHEE
noc. Komcomorn., Bxons nmoporm B TypkectaHckylo obOnactb, baiimmbexckuii paiion, B 4,5 KM IOro-BOCTOYHEE IIOC.
Mlaknak., nmo cremsiM Typkectanckol oOmactu, ApbIcCKOro paifoHa, B 1 kM ceBepo-BocTOuHee Ioc. JlapMHHO.
X03giCTBEHHOE 3HAYCHUE TOJIBIHK UTPaeT MCKIIOYUTENLHO BaXKHYIO POJb B ITyCTHIHHOW M CTEIHOW 30HAX B KauyecTBE
€CTECTBCHHOI'0O KOPMOBOI'O (bOHﬂa Ha OCCHHUX W 3UMHHX HaCT6I/ILI_laX. KazaxcTaHckast mojibIiHb B 60J'I]>1HI/IHCTBC SABIISICTCA
SHJIEMHUKOM ITyCTHIHb M TOp. IIOJIBIHb NpPUMEHSETCS B CENBCKOM XO3SIHCTBE, MUINEBOH, maphroMepHO-KOCMETHYECKOM
MPOMBIINIJIECHHOCTH, B MEJULIUHEC. .He‘le6HbIe CBOMCTBA MOJBLIHK H3BECTHBI C ﬂpeBHeﬁlﬂHX BPEMCH. O NMPUMCHCHUU UX B
MeIUIUHE TPU OTPABICHUSIX, THHEKOJIOTHUECKAX U YPOJIOTHIECKUX 3a00I€BaHMAX YIIOMHUHACTCS €lle B CTapblX KHUTaX.
Mmuorue BUJbI HIMPOKO HCIIOJIB3YIOTCSA B HapOIlHOI’I MCIWIUHE W BETCPUHAPUU IIPU T'Ope€YU, KaK IMPOTHUBOTJIMCTHBIC,
MPOTUBOSITMIICITHYECKHAE W TIPH HKEITyTOYHO-KUIIEYHBIX 3a00JIeBaHnsAX. HeCOMHEHHBIN MHTEpeC MPEACTaBISIET IMOJBIH
A.cina, A.glabella, A.absinthium, A.karatavica, A.annua, A.porrecta. B xop3unkax A.cina Berg. u A.transiliensis Poljak.
HAXOAWTCS CAaHTOHMH — KJIACCHMYECKOE TIIHCTOreHHOE CpeAcTBO. [loyTm y BceX NONBIHEH OTMEYEHO IPUCYTCTBHE
[JIIOKO3U/IOB, & Y HEKOTOPBIX BUOB — ankanounoB. Tak, A.taurica Willd. cuuraercs s10BUTHIM pacTeHueM. VcnbiTanue u
BBE/ICHHE B KyJIbTypY MHOTHX MOJIBIHEH, a TAK)KE UX CENEKIHS BIOJIHE NePCIIeKTHBHEL.

Ienpro HACTOSAIIETO HMCCIICNOBAHMS SIBISETCS OLEHKA YPOBHS BHYTPHUBHIOBBIX PAa3IMUYMN HPUPOAHBIX IOIYJISIIMH
pacrenuil (Artemisia karatavica Krasch. & Abolin ex Poljakov, Artemisia cina Berg ex Poljakov, Artemisia porrecta
Krasch. ex Poljakov) ¢ momompto pesynsratoB RAPD-mapkupoBanus. B paboTe MCHONB30BANINCH COBPEMEHHBIE METOIbI
MOJIEKYJISIpHOM GHOJIOrUY € LIeNIbIO ONPEEIeHUs TEHETUUECKOTO POJICTBA.

Meton pa6orsl. [IpoBenen ISSR-aHanu3 ¢ UCHOIB30BAaHUEM YHHBEPCAIBHBIX MpaiMepoB. [SSR-MapKephl SBISIOTCS
HauboJlee PacHpOCTPAHEHHBIMU MapKepaMM U HCIOJIb3YIOTCS A IpPOBEACHUs (puiioreHeTndeckoro aHanusa. JaHHbIH
METOJ OCHOBaH HAa aMIUIM(HUKALUK IIOCIEIOBATEIBHOCTEH, OTPaHWYEHHBIX ABYMS MHKPOCATEIUIUTHBIMH HOBTOpaMH C
HOMOIIBIO NpaiiMepa, KOMIJIEMEHTAPHOIO K MOCIEN0BAaTEIbHOCTH JAaHHOIO MHUKpocare/uuTa (4—12 eauHunaM MOBTOpA).
ISSR (06nacTb reHOMa MEXIY ABYMSI COCETHUMH, IPOTHBOIIOIO0KHO OPHEHTHPOBAHHBIMIA MHKPOCATEIUINTAMH) B KaUueCTBE
npaiiMepoB MCIONB3YIOTCA IOCIEA0BATENLHOCTh CEPALEBUHHON YacTM MUKpocaTelIuTa ¢ Heckoiabkumu (1-3ms)
HYKJIEOTHIaMH, IPUMBIKAIOIIMMHI K TaHAEMY MOBTOPHOCTEH. JlecsaTku (parMeHTOB MHOXKECTBA JIOKYCOB, MOITYyYSHHBIX B
IIP, pazgenstorcs 31eKTpodope3oM U OLIEHUBAIOTCA Ha MPUCYTCTBUE MM OTCYTCTBHE (BCIEICTBUE JOMHUHAHTHOCTU
MapKepoB) (pParMeHTOB ONpPEENICHHOTO0 pasdMmepa. [JlaBHOE MPEUMYIIECTBO NAHHOTO THIIA MapKepoOB — OTCYTCTBHE
HEOOX0AUMOCTH 3HaHUS N10CIEN0BATENILHOCTEH IPU KOHCTPYUPOBAHUU IPaliMepOB.

Pesynbrarel aHanmM3a mokasaiu, 4to 3 00pasiia MOJBIHE TeHETHYEeCKN HE Pa3iIMyaroTCs MPU UCHOJIb30BaHuH 9 ISSR-
npaiiMepoB. AHaJIM3 HE BBISBUJI TEHETUYECKOM BapHaOeIbHOCTH CPeid UCCIelyeMbIX 00pa3ioB.

KuroueBble ciioBa: Artemisia L., reHOTUIIHpOBaHKe, uacHTUGHKanus, [SSR-Mapkepsl.
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