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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-cast of
the village Komsomol, and along the road in Turkestan region, Baydibeksky district, 4.5 km south-cast 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 Arremisia 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.¢. 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 Arfemisia 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
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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 I.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 Arfemisia 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.tramsiliensis Poljak. contain santonine, classical
helminthagogue. Almost all sagebrushes contain glucosides, and some species - alkaloids. So, A4.faurica
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, A.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
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Kapchl KonjaHbuiannl JKycamuwiH A.cina, A.glabella, A.absinthium, A.karatavica, A.annua, A.porrecta TypiepiHe
KBI3BIFYIIBUTHIK apTyaa. A.cina Berg. skoHe A. transiliensis Poljak. ceGerTepinje KiaccukamiblK aHTHTEIBMAHTAKAIBIK
caHToHMH Oap. JKycaHHBIH CapIBFBIHIA JEpliK TTIOKO3M, al kelbip Typrepinge amkamouarap Oomainsl. OchUiaiiiia,
A. taurica Willd. yier eciMaik Jenl caHanpl. bipas *®ycaHbl CHIHAKTaH OTKI3Y XaHe JaKblIFa eHri3y, coHaaii-aK olapipl
TaHJay TepcleKTHBATEI OOJIBIIT caHasla IBL

3eprrey aiH MakcaThl RAPD tapOanay HoTmkelepiH KoijaHa OTHIpH (Artemisia karatavica Krasch & Abolin ex
Poljakov Artemisia cina Berg ex Poljakov, Artemisia porrecta Krasch. ex Poljakov), Taburu eciMix TOTTY JSTHSTAPIHBIH
TYPLIILITIK aHBIPMAIITBUTIKTAPIHBIH JeHreliin Garamay. YKyMBICTa FeHeTHKAIBIK TYBICTHIKTE aHBIKTAY YIMiH MOJEKYJTANIBIK
OUOJIOTHSIHBIH 3aMaHAY ! echepl KOJJAaHBULIBL

OmOebar npaliMeprepal Konjgana oTHpHIL, [SSR tammaysr xyprizunm. [SSR mapkepnepi keOipek TapairaH skoHe
(uToreHeTHKANBIK Taljfay SKYpPrisy YINH KOJNJAaHBUIAABL Byl ofic ekl MHKpocaTelWTTI KaliTalayMeH IIeKTelreH
TI30eKTepl OCHl MUKpocaTeInuT Tiz0eriHe (4-12 xaliTanay Oipiiri) TONBIKTHIPATHH HpaiiMepMeH KYIeHTyre Heri3IelreH.
Issr (exi xepmiiec, Kapama-Kaperl GarBITTalFaH MHKPOCATEIUTHTTCP aPACHIH/AFI TCHOM /IBIK afiMax) mpaiimepiep peTlHZ[e
KalitamaHy TaHfeMiHe ipremec Oipreme (1-3ey) HykileoTmaTept 0ap MHKpPOCATENIHTTIH SApO OOIITiHIH pPeTTUITL
xoiyaHsUIa sl 1II{P-7e anbIHFaH KeITeTeH JIOKYCTapAbIH OHJaFraH (hparMeHTTepl IeKTpodopes apKbLIH OeliHe Il KoHe
Oenrim Oip Memmepseri ¢parMeHTTepiH Ooly Hemece Ooimay (MapkepiepiiH YcTeMJuriHe OalimaHBICTHI) karmaiibl
OaranaHajpl. Mapkepiepmin Oy TypiHiH OacThHl apTHIKIIBUIBIFRL — IpaliMepliepal xobanay KesiHje OIpi3JIUTIKTI OLTy
KaKeTTUITTHIH 60J1Mayb1

Tannay HoTIKETEp] KopeeTkeH e, 9 ISSR mpaiiMepin KoljanraH kesze 3 KyCaH ChIHAMAchl TeHETHKAIIBIK TYPFBI/IAH
epextrenter6eiinl. Tangay 3epTTelreH YITLIep apachH/a TeHEeTHKANIBIK ©3TePIiITIiK KaFJalfbIH KepceTTi.

Tyiiin ce3aep: Artemisia L., renorunrey, unentudukarms, [SSR-mapkepirep.

K.I1. Paxumoepanena, A.H. Kanmesa, I.JI. Meneyosa
Kazaxcknit HarnmoHaThHBIN skeHCK W e Jarornaeckuil yHuBepeuTeT, AMarhl, Kazaxcran

MOJIEKYJIIPHO-TEHETUYECKHWI AHAJIN3 PACTEHUI POJA ARTEMISIA L.
C UCITIOJIb3OBAHUEM ISSR-MAPKEPOB

Annoranus. B pabote GbUT IpoBeeH MOIEKYISPHO-TeHeTHUeCcKUM aHamm3 Tpex oOpasuoB (Arfemisia karatavica
Krasch. & Abolin ex Poljakov, Artemisia cina Berg ex Poljakov, Artemisia porrecta Krasch. ex Poljakov) u3 cemelicTna
CITOXXHOIIBETHBIX. PacTermst cobmpann B Typkecranckol obmactu, IllaprapuackoM paifore, B 15 kM ceBepo-BocTodHee
noc. Komcomon., Bons goporu B TypkecTaHCkyio obmacTh, Balimbexckuit paifon, B 4,5 KM IOro-BocTodHee IIOC.
IMaxmax., mo cremsim TypkecraHckolt obmactw, Apwicckoro palfoHa, B 1 kM ceBepo-BocTowWHee Ioc. JlapMuHO.
XossiicTBeHHOE 3HAYEHWe IONBIHH WIPaeT HCKIIOYUTENHHO BaKHYIO POJb B IYCTHIHHOM M CTelHOM 30HAX B KadecTBe
€CTeCTBEHHOTO KOPMOBOTO (pOHJa Ha OCEHHWX M 3UMHHX HacTOMMax. KasaXcTaHCKas IHOJEIHD B GOIBIIMHCTBE SIBISETCS
SH/IEMHKOM IIYCTHIHb W Top. llombHE IpHMeHSeTcS B CENBCKOM XO3sicTBe, IMIMeBoM, HapdroMepHO-KocMeTHIecKol
IIPOMEINUIEHHOCTH, B Meaunuee. JledeOHble cBolicTBa MOJIEIHE H3BECTHHI ¢ ApeBHeHmmX BpeMeH. O IpHMEHEHWH UX B
MeIUITIHE [IPU OTPaBICHIIX, THHEKOJIOTHIECKAX U YPOIOTHUECKUX 3a00JIeBaHMIX YIIOMUHAETCS eIlle B CTapbIX KHHUTAX.
Msuorre BHAB MHPOKO HCIOIB3YIOTCS B HApoJHON MeJWITMHE W BeTepHHAPWUH IIPH TOPEUM, KaK MPOTHBOITIMCTHEHIE,
IPOTHBOSIMICITHICCKHE U IPH SKelly IOYHO-KHIeYHHX 3a00IeBaHUIX. HecoMHEHHBIM MHTepec IpecTaBisieT IOJBIHB
A.cina, A.glabella, A.absinthium, A.karatavica, A.annua, A.porrecta. B xop3unkax A.cina Berg. u A.tramsiliensis Poljak.
HAaXOJAUTCS CAHTOHHH — KJIAcCHYecKoe IMIMCTOTeHHOe cpejcTBo. llouTH y BceX NONBIHeW OTMEUeHO IPHCYTCTBHE
TIOKO3HJIOB, a ¥ HEKOTOPHIX BUAOB — ankalonjoB. Tak, A.taurica Willd. cunraercs S0BUTHIM pacTeHHeM. McbITaHne 1
BBeJICHHUE B KYJIBTYPY MHOTHX IONBIHEH, a TakKe UX CeNIeKINs BIOJHE MepCIICKTHRHEL

Ienmplo HACTOAINETO HCCIICJOBAHMS SIBIIETCS OIGHKA YPOBHS BHYTPHBHAOBEIX pa3IHdmil MPUpPOTHBIX ITOIYJIAImit
pacrenuit (Artemisia karatavica Krasch. & Abolin ex Poljakov, Arfemisia cina Berg ex Poljakov, Artemisia porrecta
Krasch. ex Poljakov) ¢ momompio pesynpratoB RAPD-MapkupoBanus. B paGoTe HCoNh30BaINCH COBPEMEHHbIE METO B
MOJIEKYIIpHOt GHOJIOTHH ¢ IeTIBIO ONpeAelIeHUs TeHeTHIECKOTO POICTRA.

Merton pabotsl. [IpoBenen /SSR-aHaIn3 ¢ UCIIOIH30BAHNEM YHIBEPCATLHBIX MpaiiMepoB. ISSK-Mapkephl SBISIOTCS
HanboJee pPacIpoCTpaHCHHBIMH MapKepaMH W HCIONB3YIOTCA AT IpoBejeHHs (HIIoreHeTHYecKoTo aHammsa. JlaHHBIH
MeToJ[ OCHOBaH Ha aMIDIM(UKAINHU TIOCIeJoBaTeIbHOCTeH, OTpaHMYCHHBIX IBYMS MHKPOCATeIMTHBEIMHE IIOBTOpaMH C
IIOMOIIBIO TIpaiiMepa, KOMIIIEMEHTapHOTO K MocIeJoBaTelbHOCTH JaHHOTO MHKpocaTeluuTa (4—12 efwHUIAM IOBTOPA).
ISSR (o6macTh reHOMa MeX/Iy ABYMS COCETHHMHU, IPOTUBOIIONIOKHO OPHCHTHPOBAHHEIMEI MUKpOCATe/UINTAMHA) B KauecTBe
IpafiMepoB HCIIONB3YIOTCS IOCIEOBATEFHOCTh CEepAICBHHHOM YacTH MHKpocaTelIuTa ¢ Heckombkmvu (1-3ms1)
HYKJICOTH/aMH, IIPUMHIKAOMAMHA K TaHJeMy IoBTopHocTeil. JlecaTku (hparMeHTOB MHOXKECTBa JIOKYCOB, IONYIEHHEIX B
1P, paszmenstoTes nIekTpodope3oM M OINEHHBAIOTCS Ha IIPHUCYTCTBHE WIH OTCYTCTBHE (BCJIEACTBHE JOMUHAHTHOCTH
MapkepoB) (pparMeHTOB OIpeJelieHHOTO pasMepa. |JlaBHOe IpeMMYINecTBO JaHHOTO THIIA MapKepoB — OTCYTCTBHE
HeoOX0JUMOCTH 3HAHUS TIOCIIe[oBaTeIbHOCTeH IIPH KOHCTPYHPOBAHUN IIpaiMepos.

PesypTaTel aHAMH3a OKa3aIH, 9To 3 00paslia IOJIBHA I'eHeTHIECKH He pa3lHIaloTesl IpH UCHoIb30BaHmn 9 ISSK-
IpaliMepoB. AHalIH3 He BRIIBIUI TeHeTHIeCKOM BapHaOeIbHOCTH cpe/id HCCIe Ty eMBIX 00pasIoB.

KaroueBbie cnoBa: Artemisia L., reroTunmpoBanue, uaeHTauKanys, [SSR-MapkepsL.
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