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I{enn: M3YUYUTh IreHEeTUYECKOE pa3HoOOOpa3ue
SHACMMUYHBIX, PEAKHUX, HMCUE3AIOMIMX H JUKOPACTYIIUX
XO3SIMCTBEHHO-IICHHBIX BHIOB pacTeHul PecnyOimku
Ka3zaxcraH Ha OCHOBE MCIIOJb30BAaHUSI COBPEMEHHBIX
ITCHOMHBIX TEXHOJIOTUM U OMOMH()OPMATHUKH.
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B xome BemmonHeHus IIporpammer 0237/11LD «M3ydeHue
FCHETUYECKOIO0 PA3HOOOpa3usi U COXPAHCHHE TI'€HETHUYCCKMX
PECYPCOB PHIACMUYHBIX, PEAKUX W XO3SIMCTBCHHO LICHHBIX BUJIOB
pacteHnuid B PecniyOnmuke Kazaxcran» ocyiiecTBieH coop 841
nonyasauud 902 SHASMHUYHBIX, PEAKMX, HCUC3AIIIUX U
TUKOPACTYIIUX XO34HMCTBEHHO-IICHHBIX BHUJOB pPACTECHUN B
Bocrounom, IlenTtpansHom, CeBepHom, 3amagHoMm, IOro-
BocTouHOM, M IOxxHom Kazaxcrane B 6 IocymapCTBEHHBIX
IPUPOJHBIX  3alIOBEOHUKAX U 9 ['ocymapCTBEHHBIX
HAIlMOHAJIbHBIX IPUPOJHBIX ITapkax Pecmyonuku Ka3zaxcraH.

JIHK-0apkoaupoBanue ¢guiopnl Kazaxcrana
DNA barcoding of flora from Kazakhstan

The research was conducted in the framework of the Program 0237/PTF (2015-2017) and
grant AP05131621 (2018-2020) supported by the Ministry of Education and Sciences of the Republic of Kazakhstan.

OOpa3usl pactean 841 monymsauui 502 BUAOB ObLIM
MCIOJIb30BaHbl 1A BhiaeaeHus U ouucTtku JIHK. Ilockoibky
Kaxaas IOonysauus Obuia IIpeAacTaBiiecHa MuHAMYM 10
pacTteHusiMu, Bcero Obu10 BbiaeaeHo > 1000 oOpasuoB JIHK.
BrleneHHble M ouMilieHHbIE 00pa3ibl nonoaHuin JIHK-0aHk
¢aopel Kazaxcrana wu Obuin ucnonb3oBanbl s JIHK-
TCHOTHITMPOBAHUS C IIpUMEHEHHEM MapkepoB saepHoro (ITS)
n xaopormtactHoro (MmatkK u rbcl) remomos.

The purpose of the research Is to study the genetic diversity
of endemic, rare, endangered and wild-growing
economically valuable plant species of the Republic of
Kazakhstan on the basis of modern genomic technologies
and bioinformatics. |

Genetic markers

Native Plant Populations R
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In the framework of the Program 0237/PTF «Genetic
diversity and preservation of genetic resources of endemic,
rare and Industrially important plants in the Republic of
Kazakhstan», 841 populations of 502 endemic, rare,
endangered and wildly valuable plant species were
collected in 6 State National Reserves and 9 State National
Nature Parks In the Eastern, Central, Northern, Western,
Southeast, and Southern Kazakhstan.
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BUJAa COCTaBJIC€H pPe(EPEHTHBIN
Kaxxgass Touka cOopa omucaHa ¢
reorpa)uuecKoro

JIms  Kaxagoro COOpaHHOTO
repoapuil B 2-X 3K3EMILISIpax.
ITOMOIIBIO npuoopa r1100aJIbHOTO
no3unuonupoBanus (GPS).

Acknowledgements: The study was funded by the Ministry of Education and Sciences of the Republic of Kazakhstan for national program

0237/PTF and grant AP05131621.
Contact: yerlant@yahoo.com

[epGapuit 110 TIPOCKTY [TLD «MonekynspHas CHCTEMATHKA JHACMHYHBIX
PEAKHX H XO3AHCTBEHHO LIEHHBIX BUAOB pacTeHuit Bocrounoro Kasaxcrana»

} Buiosoe nassanue odpasua ¢ | Corydalis brachteata (Steph) Pers.

| ykazannem aBTopa
r,‘\,nuumcrp:\l‘mmuu npuypouennocrs | BKO, FayGokosckuii paiion, ¢
| mecta chopa obpasua :

I'corpaduuecKas npHy poOMEHHOCTD
mecra cbopa odpasua

For each collected species, a reference herbarium was compiled in

duplicate. Each collection point Is described using a global
geographical positioning device (GPS).
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DUIIOreHETUYECKOE JIPEBO N3YUEHHBIX BUI0B
¢dopsl KazaxcraHa, moCTPOEHHOE Ha OCHOBE
MCITONIB30BaHusA Mapkepa I TS (smepHbIi TeHOM)
u metoma Neighbor Joining

JN894047.1 Artemisia campestris*
HM989797.1 Artemisia scoparia*

73 . S
JQ173388.1 Artemisia capillaris*

Phylogenetic tree of studied species of
Kazakhstan flora constructed using ITS marker
(nuclear genome) and Neighbor Joining method

62 KF530805.1 Artemisia japonica* Dracunculus
KC474124.1 Artemisia borealis subsp. richardsoniana*
HQ593182.1 Artemisia dracunculus* |
85 ———  Artemisia kotuchowi
66 | KC474129.1 Artemisia hyperborea* :l Artemisia
AF456776.1 Artemisia tridentata* | Tridentatae
JQ173391.1 Artemisia sieversiana* :l Absinthium
FN668458.1 Artemisia arctisibirica*
HM989729.1 Artemisia lactiflora* _] Artemisia
Artemisia sublessingiana :l Seriphidum
KJ372399.1 Artemisia roxburghiana* T
Artemisia santolinifolia Artemisia
14 50
Artemisia gmelinii ]
Artemisia scopaeformis <= Seriphidum
KF648716.1 Artemisia wlgaris* ] o
JQ173389.1 Artemisia igniaria* | Artemisia
JN894044.1 Artemisia absinthium* :I Absinthium
HM989726.1 Artemisia argyi* 1 Artemisia
03 Artemisia transiliensis ¢ :I Seriphidum
JQ412200.1 Artemisia afra*
GQ434109.1 Artemisia gmelinii* Artemisia
Artemisia radicans —
KCA474133.1 Artemisia tilesii* :| Artemisia
4| JQ173390.1 Artemisia sacrorum*
°e JQ173387.1 Artemisia annua* _] Artemisia
_| Artemisia terrae-albae T Seriphidum
58 | Artemisia gurganica —
JN895338.1 Tanacetum parthenium* ]
JN895745.1 Achillea ptarmica* Outgroup
66 JN895749.1 Anthemis cotula* ]
1

DUTOreHETHICCKOE JIPEBO BUIOB Artemisia
IOCTPOCHHOC Ha OCHOBE HCIOJIB30BAaHUS MapKepa
matK u meroga Maximum Parsimony

Maximum Parsimony phylogenetic tree
reconstructed from the analysis of matK
sequences of Artemisia species

Plant samples of 841 populations of 502 species were used
to i1solate and purify DNA. Since each population was

representec

by at least 10 plants, a total more than 1000

DNA samples were isolated. The isolated and purified
samples replenished the DNA bank of the flora of
Kazakhstan and were used for DNA genotyping using
nuclear (ITS) and chloroplast (matK and rbcL) genomes

markers.

2] AN
o § r;/ \Z &Qb
I\ E i Q\?’ S'Z" QQ'J>.\ 2 ?_—i
g5 g Fo & s %
< o8 8 & F EY = &
= & O.N N 8 S Eéc‘g
£ 8ot SN § P 2 N
5588 M EBEE FES &
L B @té‘ Y g &‘“ o@s TN 02
(9 = ® RAN2X Q .
b By, A 2R g8 & O
Sy, 0, 3 o 5. 858 S
% O, ’ DRZ "% ST OIS N\
///Z”//}&O/%L .\/))%‘ 5, 20 = 3 85% 3 Q’g\ %“((\Q o Q\’
6, 5%@ 7% 28 e c N
;. 7L 2 7 2 z oRfe DA 3 FESION)
N Y 2 22 S TR 2 o Bl 4o
2 A 0% éb,gé ) W R S @0\0"3$\§\° ¢
S, L 7 % & @Q{%\ e
—% P
<
>

14
OIS P Wm'ﬁ@ 100
1)

g ézug%@
gisuareln T2 o
S dod st “‘el\“'\)@)f\gf\\g
youa\ W N
-1 St 7\ &)
? @0 WV
5 <\ y T . o
o N X
0&\”‘\' \)\ o o :!l
as® e
Zdo \))(\ 0.&
2> EE:
o)ie' (\\0 é) 20
SO (@ s
\\} 60\ & =2
960 ,\l\))(\ 0\\ o oo
& % o < S i
1 '3
g P =
W S x
, &3 5
s N o
$sis
£558 ¢
= QU (@) Q
Q ~ ~ D
Q Q Q
A Q o D
5 S Q’ N
- £ 8 ~
&

0.5 2

DUIIOreHEeTHIECKOE IPEBO H3YUCHHBIX BUIOB
baopsl Kazaxcrana, mocTpO€HHOE Ha OCHOBE
MCMOJIb30BaHUA Mapkepa matK (xaoportacTHbIN
reaoM) u metoma Neighbor Joining

Hap 22

Hap 23

Hap 25

Hap 24

HaplogroupI

Hap 27

Hap 21

Hap 11

Haplogroup I1

Phylogenetic tree of studied species of
Kazakhstan flora constructed using
chloroplast genome marker matK and
Neighbor Joining method

Hap S
Hap 16
‘ Hap 15
Hap 4
Hap 29
Hap 28
Median-joining ceTh TaIUIOTHIIOB BHJIOB Median-joining haplotype network of

Oxytropis u enewmneti epynnor Ha ocHOBe |1 TS

ITS of Oxytropis and outgroup species

* CoOpano 841 nmonyasuuii 502 BugoB pacrenuii (214 ponos, 75 cemenicr) B 2015-2017 rr.

e JlJIsl KasKA0ro COOPAaHHOI0 BHAA COCTABJIEH pedepeHTHBLIN repdapuu B 2-X IK3eMILIsAPaXx.

* OoOpasusbl pacrenuii 841 monyasauuii S02 Bua0B ObLIIM MCIOJbL30BaAHbI 1J1s1 BbiJegdenusa M ouucTtku JTHK.

* B pe3yabrarte ucciaeaoBaHuii ObLIM BblejeHbl HauOoJ1ee nHGopMmaTuBHbIe JIHK-Mapkepnbl — I TS, matK u rbcL.

 HykJjeoTuaHbIe MOCIEA0BATEIBHOCTH JCNIOHUPOBAHBI B MeKAYHAPOoAHYI0 0a3y naHHbIX NCBI.

* Mapkepsl /IHK-0apkoagupoBaHusi MOTYT ObITh YCHIECIIHO UCIOJIb30BaHbI (1) B TAKCOHOMHUH BUA0OB PACTEHUH M (2) NIpaBUJIbLHOM
UICHTU(PUKAINNHU JIEKAPCTBEHHbIX PACTCHUH.

« Samples from 818 populations of 502 species (214 genus, 75 family) were collected in 2015-2017 .

» For each collected species, a reference herbarium was compiled in duplicate.

» Plant samples of 841 populations of 502 species were used to isolate and purify DNA.

* Three DNA markers of nuclear and chloroplast genomes were selected for DNA barcoding of flora species - ITS, matK and rbcL.
* The nucleotide sequences were deposited into the NCBI database.

DNA barcoding markers can be successfully used (1) in taxonomy of plant species and (2) correct identification of medicinal plants.
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orphological description and DNA
arcoding study of sand rice (Agriophyllum
uarrosum, Chenopodiaceae) collected in
zakhstan

ya Genievskaya', Saule Abugalieva', Aibatsha Zhubanysheva® and Yerlan Turuspekov'

ity, Kazakhstan. 29 May - 2 June 217
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des in Maximum-Likel hood
T populations growing quit

4th Intemational Sclentific Conference "Plant Genetics, Genomics, Bicinformatics and Bletechnalogy® (PlantGen 2017)

} is an annual shrubrlike plant adapted to the mobile tract
Tient composition with relatively high

it matk gene confimed
s revealed polymion

hylogenetic study of the endemic species @
xytropis almaatensis (Fabaceae) based on
uclear ribosomal DNA ITS sequences

1yn Almerekova 12 Nashtay Mukhitdi nov’ and Saule F.hugalieva': ’

4th |ntemational Scientific Conference "Plant Genetics, Genomics, Bloinformatics and Biotechnology” (lantGen 2017)
ty, Kpzakhstan. 29 May - 2 June 2017
act

kground: Oxytrop's almaatends Bajt, Is a rare, namow endemic speches of the Trans-lll Alatau mountzins in
khstan, Up to now, no studies regarding the taxonomy and variation of key morphological traits of O

atends were undertaken, The pupose of this analysks was to evaluate phenatypic variation of 0. almaatensis
assess the position of the species within the genus based on nucleatide sequences of the nuckear ribosomal
A internal transcribed spacer (TS) reglon.

ults: Two populations of O almaatensis were collected in neighboring gorges of the Trans- il Alatau Mountaing
ITS sequences from the samples of two populations of 0. almaatensis wem identical. The phylogenatic analysis
dicated that O almaatensts Is within Osytropls genetically close to O glabra 25 these species fommed 2 separate
bclade. T wenotyple varation of populations was assessed wsing nine morphological traits and compared to
Soription ) glabra, The range of varlation for the traits between two populations was established, A clear

phic

clusions: The study provides the first phenotyple description and phylogenetic placement of the rare endernic
cies 0. almaatensis. The momphaological traits in twa O almaatensis populations showed a high level of

moty pic variability. Although clearly different fram O, glabra, the TS phylogeny grouped these species in a
bclade within the genus.

ords: Fabaceae, (ptropis, Ontrops almaatensis, Its, Phylogeny, Taxonomy

Belyaev Conferenae
Ibirsk, Russia. 07-10 August 2017

ifferent regions of Kazmkhstan during 20

bgenus Retioukir:

lity in 20 local Alium speckes in [T

alyses of both TS and mark
rontana of subgenus Retioulk This

ords: Allum taxonomy, (TS, matk, DNA barcoding, Subgenus Reticudatobulbosa

axonomic assessment of Allium species (R OEJr:us ekov'®, Yuliya Genievskaya', Aida Baibulatova', Alibek Zatybekov', -
om Kazakhstan based on ITS and matK
arkers

le Abugalieva', Lyubov Volkova', Yulya Genievskaya ', Anna lvaschenka®, Yuri Kotukhow®,

kground: As part of nation-wide project to infer the genetic variation of the native flora in Kazakhstan, a study
attempted 1o assess phylogenetic relationships of endemic and rare Allum species. In total, pacies
ed in field ips in five differe 3 5 [ vg 201 5=-2016. Maost speci

esd inferred similarities of A,
mpanulata) that were separated from A oreosoondum and
nd) by several traits, including form of bulbs and leaves, presence of bracts,
he Meighbor-loining method was applied to generate TS and mark

analyses of nucleotide sequences of MS and mark robustly confimed the mono phyletic arigin of
in mark, therefore the
coincided with a recent

m 5 genetically chose to A

i | 1 abo confimed wing

cription of individual plants of four species in subgenus Reticulataobulbosa. The study s another
anary Clarification in Alium.

M KAZAKHSTAN BASED ON MATK ANALYSES nomic assessment of the Oxyiropis species

South-East of Kazakhstan

. Margarita Ishmuratova®, Akzhunis Imanbayeva, and Saule Abuga]ieva1=

£ of Plant Biology and Biotechnology, 45 Timiryazev Strest, Almaty, KAZAKHSTAN
Botanical Garden, Ridder, KAZAKHSTAN

andz Stzte University, Karagands, KAZAKHS TAN

shiak Experimentzl Botanical Garden, Altau, KAZAKHETAN

wal 2, 5. Abugalieval 2, N. Mukhitdinov?

Plant Biology and Biotechnology, Almaty, Kazakhstan
kh National University, Almaty, Kazakhstan
ghi Kazakh Mational University, Biodiversity and Bioresources Department, Almaty, KAZAKHSTAN
Bponding author, absaule @ysh oo.com
genus Oxytropis DC. is one of the largest genera in
Fabaceae family. The most plant species belonging to
Oxytropis genus have an important medicinal value.
ntly the botanical taxonomy of the genus is compli-
due to existence of many subgenera and sections
developed based on morphological traits. Also, in
literature there is luck of knowledge on phylogeny of
ipis species from Central Asian region. Therefore, the
se of the present study was the darification of taxo- 1 pucrymyr Guonormen BuorexHonorm pacTeHmi, Anmars, Kazaxcran
ic relationship of two Oxytropis spedies from South- ? Ka3axCKuit HAWOHaNbHEI YHWBEPCHTET MMann ank-Dapatu, AnMaT,
of Kazakhstan (0. almaatensis Bajt. and 0. glabra DC.). KazaxcraH
study was based on using phylogenetic analysis and
lotype network assessment based on sequences TS

TakcoHOMMYECKadA OLIEHKa BIIOB
poza Oxytropis u3 I0ro-BocTouHoro
KasaxcraHa

ated by Isaak Rashal

& genus Artemisia is one of the largest of the Asteraceae family. It is abundant and diverse,
ith complex taxonomic relations. In order to expand the knowfedge about the dassification of
azakhstan species and compare it with classical studies, matk genes of nine local species in-
tluding endemic were sequenced. The infrageneric rank of one of them (A. kotuchovii) had re-
mained unknown. In this study, we analysed results of seguences using two methods — NJ and
AP and compared them with a median-joining haplotype network. As a result, monophyletic origin
0f the genus and subgenus Dracunculus was confirmed. Closeness of A. kotuchovii fo other spe-
ties of Dracunculus suggests its belonging to this subgenus. Generally, matK was shown as a
seful barcode marker for the identification and investigation of Artemisia genus.

ey words:  Artemisia, Artemisia kotuchovii, DNA barcoding. haplotype network.

111.C. Asemepexosal 2, C.W. Adyraanesal2),
H.M. Myximausos’

Pop Oxytropis DC. ABNAETCA OHIM U3 KPYMHEALAX POLOE CeMen-
cTBa Fabaceae. BOMbWMHCTED BMOB PACTEHWA, MPHHAANEKAILMX
K JaHHOMY POfy, MMEKT BaXHOE NEKAPCTBEHHOE 3HaueHNe. B Ha-
CTORILEE BPEMA BOTIHWUECKIA CUCTEMATHKE PO 33TPYAHEHE B
CBA3W C HaNWYMEM MHOXECTBA NOAPO/OE U CeKLWiA, Takaxe B niATe-
PaType OTCYTCTBYIOT JaHHbIE O QUNOreHETMYECKNX B3aMMOCBA3AX
BWA0B Oxytropis 13 LIeHTpanbHoi A3MW. B CBAIM C 3TUM LENbID
HaCTORLLErD UCCNE0BaHNA GbiN0 YTOUHEHNE TAKCOHOMMUYECKIX
B3aHMOOTHOWEHWIA 1BYX BB Oxytropis u3 Kro-BocTouHoro
Kazaxcrana - 0. almaatensis Bajt. v 0. glabra DC. OcylwecTENEHbI
(MNOTeHETMYECKHIA 3HANU3 W OLIEHKa CETM rannoTunos, Gaznpy-
H0LLUMECA HA NONMMOPAOHBIX NOCNENOBATENLHOCTAX TS (internal
transcribed spacers), [IHK-Mapkepa AgepHoro resoma. PacTuTent-
Hbiit MaTepuan O. almaatensis COCTORN W3 ABYX NONYNALWA, CO-
OpaHHLIX B JBYX COCE[JHMX YLLENbAX 3aMMMACKOro AnaTay, pacTu-
2ObURIG MaTenMan [ alabrg Ao gonvued w3 renhanunrn obnai.

mal transcribed spacers), which is DNA marker of
lear genome. Plant materials of 0. almaatensis were
d from 2 populations in two neighboring Gorges
rans Ili Alatau Mountains, 0. glabra plant material was
ined from Herbarium of the Department of Biodiver-
and Bioresources, al-Farabi Kazakh National University.
on DNA sequences of ITS the phylogenetic and net-
rk relationships were investigated by using Neighbor
ling and Median Joining methods, respectively. The
leatide sequences of ITS of 0. almaatensis and 0. glabra
aligned with sequences of 20 Oxytropis references
ind in the NCBI database. Out of the 601 aligned posi-
5 of ITS 33 (5.6 %) sites were found to be polymorphic
leatides and used in evaluation of the genetic rela-
ship of species. Constructed MJ haplotype network

ICTION (Bremer, 1994; Tomel et i, 1999). Due to the large amount
of species in the genus, their classification is still complex
and not fully completed. In earlier studies, the genus was
subdivided into three subgenem (Poljakov, 1961; Kornkven
et al., 1998). Absinthium and Tridentatae subg. were con-
sidered as the sections of Artemisia and Seriphidum subg.,
nespectively. In more recent work already four ' a
were declared (Persson et al., 1974). Absinthiu
posed as a separate subgen i
as / e

of the family Asteraceas is a penus with great

riginated from the Artemisia
a type and florets fertility,
eneric or sectional mnk

ortant icinal icano s ia
(Klayman, 19 d Ar: ta ab: fum L.
gier, 2010). One of the most common examples is
A dracunculus L. Tt is widespread in the wild
of BEurasia and North America, and is culti-
culinary and medicinal purposes. Tis essential oils
5 antibacterial agents; dry leaves are added as fla-
Tor meat and fish (Aclarova et al. 2008: Obolskiv

(Absinthium, Artemisia, Dracunc 4
dentatae) are more or less tantly found in classic stud-
ies confirmed by molecul: ta (Torrel et al., 1999). Pre-
vious phylogenetic studies on Arremisia showed monophyly




