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Abstract

The article is devoted to the experience of samples preparing for molecular
genetic species identification of insects in the framework of some international
projects carried out in Kostanay State Pedagogical University named affer
U. Sultangazin. Individuals of different Coleoptera families collected in territory of
the Kostanay region were an object of this research.

DNA-barcoding methods were used for invertebrates of Kostanay region
for the first time.

Key words: DNA-barcoding, gel-electrophoresis, insects, molecular gene-
tic methods, PCR machine.

1 Introduction

Morphological and anatomic features of collected organisms and collectable control samples
of leading research center collections are used for species identification of biological object gene-
rally. Certainly, traditional methods of identification of species diversity on morphological features
are highly demanded. On the other hand, there are cases where it is necessary to define the species,
not having a whole organism, but only a part of an object. In large objects (mammals, birds, fish), in
some cases it is possible to determine the species using their derivatives (feathers, wool, fish scales,
etc.). For insects, species determination using derivatives is often difficult, and the results are unre-
liable. In addition, intrapopulation polymorphism and geographical variability are often observed in
insects [1-3]. With the development of new technologies in recent years, research in the field of the
systematics of organisms has been radically changed based on the use of molecular genetic
methods.

This paper describes the experience of using molecular genetic methods for determining the
species affiliation of some invertebrates in the Kostanay region. The objects of research are presen-
ted both by the collections of the SRC PEB (Science-Research Center for Ecology and Biology of
the Kostanay State Pedagogical University named after Umirzak Sultangazin), and the materials
collected during the implementation of the initiative topic «Assessment of the impact of land use
and climate change on soil invertebrate communities (macrofauna)» registered in JSC SCSSTE
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(No. 0119PKHMO0195). This initiative topic was developed in 2018 in the framework of the interna-
tional scientific project «Innovations in the development of methods of sustainable agricultural ma-
nagement in the changing climate in the dry steppes of Kazakhstan and South-West Siberia
(ReKKS)», which is part of the ICBF-Financing measure « CLIENT II — international partnerships
for sustainable innovation».

Taking part in the science research project « Training the new generation of entomologists in
DNA-based molecular and genomic methods — international network (EntoMol)» (project NeCPEA-
2015/10069, Curator of the Project Ass. Professor V. Gusarov) we got the possibility to identify so-
me representatives of invertebrate animal groups in the DNA laboratory of the Museum of Natural
History (Oslo, Norway). The research work in the laboratory was carried out during the scientific
internship (02/01/2019 — 02/15/2019) of the Professor, Doctor of Biological Sciences T.M. Bragina
(Co-ordinator of the project in Kazakhstan, Head of the Science-Research Center), with project
participants — M.A. Bobrenko, Master of Biology, and M .M. Rulyova, Senior Lecturer, Master of
Biology.

In this study, we tested DNA-barcoding to re-define the species diversity of some groups of
invertebrates in the Kostanay region and prepared samples for sequencing.

There are several molecular genetic approaches in this field, to which a number of works are
devoted [4, 5]. This article describes the application of the molecular identification method, which
allows determining the organism's belonging in a particular taxon called DNA barcoding via short
genetic markers in DNA. By such a DNA barcode a living creature can be identified even by a tiny
fragment of any tissue, practically without damaging the body. The idea of barcoding arose back in
2003. Barcoding, as applied to the identification of species belonging to zoological objects, was
covered in the work of the Canadian zoologist Paul Hebert [6], where he writes: « We establish that
the mitochondrial genecytochromecoxidase I (COI) can serve as the core of a global bioidentifi-
cation system for animalsy.

2 Materials and methods

The samples and specimens were collected during some field expeditions in the Kostanay
region as part of ongoing projects in the Kostanay, Mendykara and Naurzum districts in 2017-2018.
Soil invertebrates (macrofauna) were collected by methods of soil-zoological samples [7]. Some of
the specimens were collected manually, night gatherings were carried out using the light traps. All
specimens were labelled and placed in test tubes with 90-99% ethanol. After a couple of hours, the
alcohol was replaced, and the samples were placed in the freezer. For control, several previously
collected specimens stored in alcohol for several years were taken.

Work with samples in the laboratory consisted of several stages:

1. Morphological determination of specimens. Insects were determined before molecular
genetic analysis. An insect body sample was then taken for further analysis and placed in a numbe-
red tube. The rest, fixed in 100% ethanol, was deposited in the museum’s laboratory.

2. Extraction part 1:

2.1 Check Buffer ALT. Clear at 55° C if precipitated.

2.2 Set incubator to 55° C.

2.3 Vacuum dry samples. Remove excess alcohol first, and dry samples in the vacuum
centrifuge for 5°.

2.4 Crush samples. Add a lead ball to each tube containing a sample. Set machine to 20
Hz for 1’. Centrifuge down remains at 8000 rpm for 1’ if necessary.

2.5 Add 180 ul ATL.

2.6 Add 20 pl proteinase K.

2.7 Short vortex.

2.8 Incubate at 55° C for 24 hours.

3. Extraction part 2.
3.1 Check buffer AL. Clear at 55° C if precipitated.
3.2 Set incubator to 70° C.
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1.5 Philonthus politus (2)
1.6 Philonthus sp. (3)
1.7 Aleochara sp.
1.8 Oxytelus sp. (2)
1.9 Paederus littoralis
1.10 Anotylus sp.
1.11 Athetini gen. sp.
1.12Platystethus sp. (2)
1.13Carpelinus sp. (2)
2. Elateridae (16):
2.1 Selatosomus latus
2.2 Selatosomus sp. (14)
2.3 Agroites sp.
3. Tenebrionidae (2 objects)
3.1 Opatrum sabulosum
3.2 Tentyria nomas
4. Coccinelidae (1 object)
4.1 Coccinella semipunctatum
5. Chrysomelidae (3)
5.1 Cassida nebulosa (2)
5.2 Chrisomella sp.
6. Curculionidae (1)
6.1 Phyllobius gabrius
Identification of the structural organization of the gene and other DNA sequences and
further processing through special programs will allow confirming or refining the definition of
species by morphological characters.
5 Conclusions
In the process of working in the laboratory, the participants mastered such methods as the
isolation of total genomic DNA from arthropod samples, PCR amplification of selected markers
(for example, CO1), visualization of PCR products using agarose gel electrophoresis, optimization
and diagnosis of PCR, purification of PCR enzymatic products Sample Preparation For Individual
Sanger Sequencing.
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BPATMHA, T.M., BOBPEHKO, M.A., PYJIiEBA, M.M.

KIOHAIKTEPAIH TYPJIK THICTLIITTH AHBIKTAY YIHITH MOJIEKYJAJIBIK-
TEHETHKAJIBIK OIICTEPAI KOJJIAHY TOXKIPHBECI - JHK CEKBEHUPJEYIE YJTUIEPII
TAMBIHAAY

Maxana 6. Cynmaneazun amvinoagvl Kocmanaii memiexemmik neoazocuxanviy yHueepcumeminoe
JHCy3e2e ACLIPLIIRAH GIPKAMAp XANbIKAPATbIK HCOOAIAD AACHIHOA HCIHOIKMED MYPAePIiH MOAEKYIANbIK-CeHe-
muKanvlk catikecmenoipy yutin yacinepoi oativinoay masxcipubecine apuangan. 3epmmey Hovicanvl — Kocma-
HAti 0DBICHIHOA HCUHAIRAH KOHBI30APObIY JPMY Pl MYKbLMOACMAPbIHbLY MY PJiepi.

Kocmanati obavicvinbiy ombipmKaceizoapuinoa anzaus pem JIHK-nvi wmpux-xoomay adicmepi
KOAO0AHBbLIObL.

Kinm ce3dep: monexyranviy ceHemuxanvix aodicmep, 2eiv snexmpoghopesi, ocondixmep, JIHK
wmpux-koomay. IITP mawunace.

BPATMHA, T.M., BOBPEHKO, M.A., PYJIiEBA, M.M.

OIIbIT IPUMEHEHUA MOJIEKYJAPHO-TEHETHYECKUX METOJO0B /11 OIIPEJAEJEHHUA
BHJOBOM TPHUHAJJIEXHOCTH HACEKOMBIX - TIOATOTOBKA  OFBPA3IOB K
CEKBEHHUPOBAHHIO JHK
Cmames nocesuena onvlmy NOO2OMOBKU 00pa3y08 Oid MOAEKYIAPHO-CeHEMUYeCKoll udeHmupurayun
81006 HACEKOMBIX 8 PAMKAX PA0d MeHCOYHAPOOHBIX NpPOeKmos, peanuzyemvix 6 Kocmanaiickom eocy-
dapcmeenHom nedazocudeckom yrueepcumeme umenu V. Cynmanzazuna. O0bexmom ucciedosanus Ovlin
0CObU PAa3HBIX CeMeliCE HCeCMKOKPLLIbIX, CObpanHble Ha meppumopuu Kocmanatickoti obnacmu.

Bnepevie ona becnozeonounvix Kocmanaiickoii obracmu 6wty ucnonws306amnsl memoost JJHK-uimpux
KOOUPOBAHUA.

Knarwuesoie ciosa: monexyiapHo-zenemuueckie mMemoonl, 2eiv-siexmpogopes, Hdacexomwvie, JIHK-
baprooune, I[P mawuna.
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OHEPMAHY MALUCMPI, BOKANIOBIK OHED HCIHE
oupusicepiey KagheopacwviHbiy A OKbIMYULbICYL,

LK K¥68Y, Hyp-Cyaman, Kasaxcman

CTYJEHT KACTAPIBIH )KEMKOPJIBLIKKA KAPCBI MOJAEHUETIH
KAJBINTACTBIPYIBIH OJEYMETTIK-TICUXOJIOTHSUILIK EPEKIIEJIIKTEPI

Tyiiin

Makanada xasipei ke30ezi HCO2APEbI OKY OPHBIHOA OKUMBIH CHYOeHMMep-
OTH HCEMKOPNBIKKA KAPCL JHCIHE KYKLIKIMbIK MAIOCHUEMIH KANbINMACMbIPY Macee-
ci kapacmoipviieat. Tyn2anviy HCeMKOPILIKKA KAPCHl HCIHE KYKbIKIMbIK MAOCHUEm]
Maceneci OMAHOBIK HCaHe ulemen 2anbiMOApbIHblY eHbexmepine CyileHe OmbIpbiN,
MeOPUANBIK HCAZLIHAH MANOAHObI JCIHE APHATbI KYPACMBIPOLIRAH 2NEYMEeMMmIK-
neuxono2uanvly bazoapiama apKulivl CmyoeHmmepOoi HCAanbl KYKbIKMbIK Ma0e-
HUeMiH KOMepy HCYMbICIAPLL HCYPEIINin, NCUXON0SUANBIK OUASHOCTILKA HCYMbIC-
mapul scypeisindi. Homuowcecinde, sepmmey mobviHa eHeeH chyOoeHmmepoiy Ky-
KbIKMbIK HCIHE HCEMKODIBIKKA KAPChl MAOeHUemi OeHeeliiniy KomepiiceHi aHbIK-
manobwi.
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