HHPEAUCJIOBHUE

TpeHuHIroBbI Kypc
«HUcnonb3oanue JJHK TexHoJsoruii 151 naeHTUGUKANMA ¥ U3Y4YEHU S
4Yy:KePOJAHBIX U HAXOAAIMXCS MO YTPO30i HCUEe3HOBEHHUS BHUI0B»

Kypc npoBezneH B paMkax ABYX MPOEKTOB MEXIYHAPOAHON TEXHUYECKOW MOMOIIIU:

[Ipoextr HWuuumatuBbl «buoMocT» I'1ob6anabHas TAKCOHOMHYECKast
«Ilepenaua TEXHOJIOTHH JAHK- uHMmuaTuBa «Co3ganue
LITPUXKOIUPOBAHUS JUIsL HAUWMOHAJIBHOW M PErMOHAIIBHOM CETH

WHBEHTapU3aIuu u MOHUTOPHUHTA [JIs W3Y4YEHUs UYKEPOJIHBIX BHUIOB C
peOKUX W HaxoAsUuMXcs mnoja yrpo3od wucnonb3oBanuem JIHK-rtexnonoruit B
HMCUYE3HOBEHHUS BUIOB B bemapycum u KayecTBe HWHCTPYMEHTa ISl PEIICHUS
npyrux — crpaHax lleHTpanpHOM ¥ mpoOJieM, CBSI3aHHBIX C OIpPEACIICHUEM
Bocrounoit EBponbl» (prHaHCHpOBaHME TAaKCOHOMHUYECKOH  MPHHAIICKHOCTH
MOJIyYEHO oT npaBUTENbCTBA ((hMHAHCUPOBAHUE MOJIy4E€HO OT
Pecny6uku Kopest) SInmonckoro Gonaa 6HOpa3HO0Opasus).

I'HY «Uuctutyr renetuku u uuronorun HAH benapycu» u I['HIIO
«Hayuno-npaxktuueckuit nentp HAH benapycu no Guopecypcam» c¢ 20 mo 30
asrycra 2018 r. mposenn TpeHuHrosslii Kypc «McnonszoBanue /JJHK texnonoruit
Ui UJEHTU(GUKALUA W U3YYEHHsI UYYKEPOJHBIX M HaxXOJSAUIUXCA IOJ YIpo30id
MCYE3HOBEHMS BUJIOB» U ClieMAIMCTOB U3 7 crpaH LlenTpanbHoii u BocrouHnoi
EBporier u lleHTpampHON A3WM C 1EIbl0 HMX OOYYCHHS COBPEMEHHOMY
MoJIeKyJIsipHO-TeHeTHdeckomy  Metony  JHK-wpentndukammm  BumgoB  uist
MOBBIIEHUST 3((HEKTUBHOCTH KaK HAyYHBIX UCCIEIOBAHWHN, TaK U MX MPHUKIATHOTO
MIPUMEHEHHUSI Ha HAIITMOHAJIbBHOM U PETMOHAJIbHOM YPOBHSX.

JHK-mtpuxkonupoBanue, reHetuueckuit Oapkoaunr, JIHK-Gapkonuur
(amrz. DNA barcoding) Obut mpemiokeH Kak METOA BHAOBOW HIACHTH(DHUKAIUH
AYKapuoT C MOMOIIbIO CTaHAPTHBIX KOpoTkuX PpparmenTos JJHK (JJHK-0apkomoB).
Tepmun «AHK-mrpuxkonupoBanue» Obl1 BriepBbie BBeneH [logom D6epom u ero
kouteramu B 2003 romy B ux myOnukauuu «buosormdeckass MaeHTH(PHUKALUSA C
nomoinbto JTHK-mrpuxkomos» (Hebert et al., 2003).

B kauecTBe cTaHAApTHOTO ydYacTKa JJis OONBIIMHCTBA TPYII >KHBOTHBIX OBLT
MPEIIOKEH BapruaOeNIbHBIN 5' TOKYC MHUTOXOHPHUATBLHOTO T€HA, KOTOPBIA KOJIUPYET
onHy cyOwsenuHuily pepmenTa mutoxpom c-okcunassl (COL), KOTOpEIA pa3nudaeTcs
Yy pa3HbIX BUJOB MTHUIl, HACEKOMBIX, PbIO, MIICKOTIMUTAIOMINX U JAPYTUX KUBOTHBIX.
Ero nmocratroyHo mpocTo ompenenuth B JIIOOOM JKMBOM OpPraHM3ME WU B €ro
OCTaTKax.

s pacTeHuit UCIIOJIb3YIOT IJIACTUIHBIC TEHBI
pubyro3obucdocharkapdookcunassl (rbcl), marypasst K (matK) u vHekoaupyrommuit
yugactok rmiactugHon JIHK (psbA-trnH), nans  pacteHuit u rpubOB  —
MOCJIEZIOBATEIbHOCTH SIGPHOTO BHYTPEHHETo TpaHckpuoOupyemoro creiicepa (ITS),
a s npokapuor — reH pPHK cyObenuHuiel pruOocoMbl ¢ KOIPPUITUESHTOM
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cenumenTtanuu 16 (16SrRNA). BykBeHHbIE TIOCTIEA0BATEILHOCTA (PAarMEHTOB ATHX
TCHOB TPEJICTABISAIOT COOOH IITPUXKOBI, KOTOPHIE MOXXHO XPaHUTh B IU(MPOBOM
BUJIC U aHAJIM3UPOBAThH C MOMOIIBIO COOTBETCTBYIOLIUX KOMIBIOTEPHBIX MPOTPAMM.
K HacrosmeMy BpeMeHHM HE HAWICHO €IWHOTO ydacTKa, YHUBEPCAIBHOTO IS BCEX
pacTeHud, W B KauecTBe (DUIOTCHETUUECKUX MOJICKYJISIPHBIX MAapKEepOB IS
KJIacCU(PUKAIMK PACTCHUM Ha Pa3HBIX TAKCOHOMHYECKHX YPOBHSIX HCIOJIB3YFOTCS
MYJIbTUIOKYCHbIe koMOuHanuu 2-3 JIHK-mtpuxkoaos.

B HOCJIEIHUE JIeCATUIICTHUS, METON JHK-mTpuxkoaupoBanus
paccMaTpuBaeTCsl MCCIENOBATENIMU KaK YHHUKAJIbHBIM MO TOYHOCTH M YIOOCTBY
WHCTPYMEHT IJIsi M3y4yeHus Ouopa3zHooOpasusi, MO3BOJISAIONINN HUISHTU(DUIIMPOBATH
BUJIBI HAa OCHOBE OTHAENbHBIX (PparMEHTOB OpraHu3Ma, €ro OHMOJOTHYECKHX
JKMJIKOCTEM, a TaK)K€ CTaJMi JKM3HEHHOI'O IMKJIA ¢ HEJOCTATOYHBIM KOJHYECTBOM
MOP(OJIOTHYECKUX TPU3HAKOB, a TaK)Ke KaK MEHEE 3aTpaTHBIH METOJ B TaKHX
cydasx, Korja TpeOyeTcs MpoaHAIM3UPOBaTh OOJBIIOE KOJIWYECTBO OOpa3IoB.
OTOT MOIXOJ HCIONB3yeT MU(PPOBYIO MPUPOLY TEHETHYECKOW WHGOpMALUU, YTO
MO3BOJISICT aBTOMATHU3MPOBATh KaK CaMHM AHAIMTUYECKHE IPOTOKOJBI, TaK M HX
WCITOJIb30BAaHUE VIS TUATHOCTUYECKHUX HYXKI.

JIHK-GapkoauHr, kaK SKOHOMHUYECKH 3()D()EKTHBHBIA W HAEKHBIA TOIXOM IS
UICHTADHKALIIK, TIPUMEHSIETCS CEroIHs B TakuXx obacTsix, kak (FOHEIT/KBP/BOHTTK):

* Cenbckoe U JIECHOE  XO3SIMICTBO —  BBISIBJIGHHME W MOHUTOPHHT
CEJIbCKOXO35ICTBEHHBIX U JIECHBIX BPEAUTEIIEH;
* 370pOBhE UEIOBEKAa — BBISIBJICHHE W MOHHTOPHHI TIEPEHOCUYHMKOB OOJIC3HEH

YeJI0BEKa U BBISBJIICHHE ITyTeH mepeaadn 3a00JIeBaHN;

* llHBa3uBHBIC BUIBl — BBISBICHUEC W MOHHTOPHHT YYXEPOJHBIX BHJIOB, KOTOPHIC
HETaTUBHO BO3JCHCTBYIOT Ha DKOCHCTEMBI, Cpely OOMTAaHHS W HETaTHBHBIC BUJIBI,
oOecrieunBasi TakuM o0Opa3oM OBICTpOe WX OOHapy)KEHHWE U TPEIOTBpAIICHHE
BCEJICHHS] MHBa3MBHBIX BUJIOB B HOBbIE MECTa OOUTAHUS;

* Beimupatoiue BUbl — MOBBIIIEHHE TAKCOHOMHYECKMX U KOJIOTMYECKUX 3HAHMM
00 rcue3arumx

BUJAX, CO3JaHUE CETe MOHUTOPUHIOBBIX TOYEK i1 MPEeAOTBpAllECHUs
HE3aKOHHOTO cOOpa W TOPTOBIM BBIMHUPAIONIUMHU BUAAMH ITyTeM UX 3((HEKTHBHOTO
BEISIBJICHUS;

* KoHTponb TPOUCXOXKACHHS MPOIYKTOB NHUTAHHS, OOHapy>XEHHE 3arps3HEHUs
MUIICBBIX TPOAYKTOB (HAmpUMep, MOPENpPOAYKTHI, MICO W HaTypajbHBIC
HIPOAYKTBHI).

BaxxHo OTMETUTB, YTO MPUMEHEHHE AHHOTO METO/AA BBIXOIUT 32 PaMKH
akajmemudeckoil Hayku, aenas JIHK-OGapkoawHT TOJIe3HBIM WHCTPYMEHTOM IS
CIICIIUAIIUCTOB, paboTaronux B 00JACTAX, CBSA3aHHBIX C OMOpa3HOOOpa3UEM.
[Mupoxoe npumenenue JHK-6apkonuura 6su10 npusHano Ha 13-t Kondepenumu
Cropon KoHBeHITMM 0 OMOJIOTHYECKOM Pa3zHOOOpa3u, KOTOPOE B OJTHOM M3 CBOUX
pemieHnii  mpemioxkuio CTOpOHaM — «okasvleams NO Mepe HeobXoouMocmu
codelicmaue pazeumuio MeiCOYHapoOHOU Cemu WmMpUxKo008 HCU3HU, MEXHOI0SUU
Ha ochose ceksenuposanus JHK (JHK-wmpuxxooupoeanue) u coz0anuio
coomeemcmsyrowux  pegepencuvix  oudbruomex  JJHK-wmpuxxkooos 0
NPUOPUMEMHBIX MAKCOHOMUYECKUX 2PYNN OP2AHUZMOE ...» B Ka4€CTBE CPEJICTBA IS
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HapamuBaHusg TJ00aJbHOTO0 TOTCHIMA A, MOMICP)KUBAIOIIETO OOIIMe  IeTu
Koupenmuu u ee ['mobanbHOM TakcoHomudeckoi naunuaTuBbl (Pemenue XIII/31 ot
13 nexabps 2016 1.).



PREFACE

TRAINING COURSE

“USING DNA TECHNOLOGIES FOR IDENTIFICATION AND STUDY OF
ALIEN AND ENDANGERED SPECIES”

The training course was held within a framework of two International Technical

Assistance projects:

BioBridge Initiative project “Transfer
of DNA-Barcoding Technology for the
Inventory and Monitoring of Rare and
Endangered Species in Belarus and other
Central and  Eastern  European
Countries” (financed by the government

Global Taxonomy Initiative “Building
a national and regional network for the
study of alien species using DNA
technologies as a great tool helping with
the taxonomic impediment” (financed by
the Japan Fund of Biological Diversity).

of the Republic of Korea)

On 20-30 August 2018, the State Scientific Institution “Institute of Genetics
and Cytology, NAS of Belarus” and the State Scientific and Production
Amalgamation “Scientific and Practical Centre for Bioresources, NAS of Belarus”
held the training course entitled “Using DNA technologies for identification and
study of alien and endangered species” on the DNA barcoding for the specialists
representing 7 countries of Central and Eastern Europe and Central Asia aimed at
training them on the modern molecular genetic method of DNA identification of
species for the enhanced effectiveness of both scientific investigations and their
applied use at national and regional levels.

DNA barcoding was proposed as a method for the species identification of
eukaryotes using standard short DNA fragments (DNA barcodes). The term “DNA
barcoding” was originally introduced by Paul Hebert and his colleagues in 2003 in
their publication “Biological identification through DNA barcodes” (Hebert et al.,
2003).

A variable 5" mitochondrial gene locus, which encodes one subunit of the
cytochrome c-oxidase enzyme (CO1) varying in different species of birds, insects,
fish, mammals and other animals, was proposed as a standard region for most
groups of animals. It is sufficient to simply identify it in any living organism or its
residues.

For plants, plastid genes of ribulose bisphosphate carboxylase (rbcL), K
maturase (matK) and a noncoding region of plastid DNA (psbA-trnH) are used; for
plants and fungi — nuclear internal transcribed spacer (ITS) sequences are used; for
prokaryotes — rRNA gene of a ribosome subunit with the sedimentation coefficient
16 (16SrRNA). Letter sequences of such genes’ fragments constitute barcodes that
can be stored in the digital form and analyzed using appropriate computer programs.
To date, no single site, which is universal for all plants, has been found and



multilocus combinations of 2-3 DNA barcodes are used as phylogenic molecular
markers for the classification of plants at different taxonomic levels.

Over the past decades, modern researchers consider this method as a unique
tool in terms of accuracy and convenience for biodiversity study, allowing to
identify species based on separate organism fragments, its biological fluids and life
cycle stages with the insufficient number of morphological characters. DNA
barcoding is particularly effective as a cost-effective method for such cases when a
large number of samples are required to be analyzed. This approach uses the digital
nature of genetic information allowing to automate both analytical protocols
themselves and their use for diagnostic purposes.

As a cost-effective and reliable method, DNA barcoding is used in such areas
as (UNEP/CBD/SBSTTA):
 Agriculture and forestry — identification and monitoring of agricultural and forest
pests;

* Human health — detection and monitoring of human disease carriers and the ways
of disease transmission;

« Invasive species — detection and monitoring of alien species, which adversely
affect ecosystems, habitats and native species, contributing to the rapid detection and
prevention of invasive species’ invasion into new habitats;

* Endangered species — enhanced taxonomic and ecological knowledge of
endangered species; establishing of checkpoint networks to prevent illegal collection
of and trade in endangered species through their effective detection;

* Control over food origin, detection of food contamination (for example, seafood,
meat and natural food).

It is essential to note that the use of this method goes beyond academic
science, making DNA barcoding a useful tool for professionals working in
biodiversity-related fields. The widespread use of DNA barcoding was recognized at
the 13th Conference of the Parties to the Convention on Biological Diversity, which
in one of its Decisions invited the Parties “to support the development, with the
assistance, as appropriate, of the international barcode of life network, of DNA
sequence-based technology (DNA barcoding) and associated DNA barcode
reference libraries for priority taxonomic groups of organisms...” as a means to
build global capacity that supports the overall objectives of the Convention and its
Global Taxonomy Initiative (Decision X111/31 13 December, 2016).



PE3OJIIOLINST

TPEHUHI'OBBIN KYPC «MUCIIOJIB30BAHUE I[HK-TEXHOJIOFI/Iﬁ
JJIA AIAEHTUOUKALIUU U I/B}"‘IEHI/IH HYYXEPO/JAHBIX
N HAXOJIAIUXCA IO YI'PO30OU HCUHE3HOBEHUSI BUOB»
r. Munck

20— 30 aBrycra 2018 r.

IIpoBeneH B paMkax ciaeayomMX NPOEKTOB:

I'modanbHasi TakcoHoMu4eckass HMHMIMAaTHBA «Co31aHMEe HALMOHAIBHOM U
PErMOHAJIBHOM CETH JJIsl U3YYEHHUsSl UYXEPOJHBIX BUAOB ¢ ucrnosnb3zoBanuem JIHK-
TEXHOJOTHH B KadeCcTBE MHCTPYMEHTA I pEIIeHUs MNpoOJieM, CBSI3aHHBIX C
OTIpe/ICICHNEM TaKCOHOMHYECKOW MPUHAMICKHOCTHY» ((PUHAHCOBYIO MOAIEPIKKY
okasbiBaeT Snmonckuii ®oHn bronornueckoro pasHooOpas3us);

NuaunnuatuBa «bnoMocr» «llepenaua texnonorun JHK-mTpuxkogupoBanus aist
WHBEHTApHU3alMM M MOHUTOPHMHIAa pEOKMX M HaXOIAIIUMXCHA IOJ Yrpo30ou
MCUYE3HOBEHMS BUNIOB B benapycu u apyrux crpanax LlentpansHoit u BoctouHon
EBpomnb»  (puHAHCOBYIO MOAJEPKKY OKa3bIBaeT MpaBUTEIbCTBO PecrnyOnuku
Kopes).

BBEJEHUE

buonorudeckoe pasHooOpa3ue JKHUBBIX OpPraHU3MOB JKU3HEHHO Ba)KHbBIN
dakrtop Ui (PYHKIMOHUPOBAHMUS 3KOCHCTEM. AKTHUBHOE BIIMSHHE 4YeJIOBEKa Ha
OKpYXarollyto Npupoly (ocyiieHue OO0JIOT, CO3/1aHW€ HCKYCCTBEHHBIX BOJOEMOB,
paciMpeHne CeTbCKOX03SICTBEHHBIX TEPPUTOPHIA, BEIpYOKa JIECOB, CTPOUTEITHCTBO
JIOPOT W SKHWJIBIX 3JaHWM W T. J.) W HAOMIOJAromeecss B TOCICAHUE NECATUIICTHS
W3MEHCHHE KIIMMaTa yXyAIIalOT YCJIOBUS CYIIECTBOBAHUS BHUIOB M TPHUBOIAT K
COKPAalICHUI0 UX YUCICHHOCTH W Ja)Xe K MCUE3HOBEHMIO. Eme ogHONM NMpUYMHOMN
CHWKCHHSI OMOJIOTHYECKOTO pa3sHOOOpasus SBISIOTCS WHBa3WBHBIC BUIABL. Penkue n
ucyes3aronie BUAbl PACTEHUN  XapaKTepU3yIOTCs HHU3KOM  aJanTallMOHHOMN
CIOCOOHOCTBIO K YKa3aHHBIM BhIIIE (PaKTOpaMm, 4TO MPHUBOJIUT K MOTEPE LIEHHBIX
FeHOTUIIOB M CHW)XEHHMIO OmopazHooOpasus B 1eoM. CBOEBpEMEHHOE MPHUHSITHE
COOTBETCTBYIOIIMX MEpP MO3BOJIUT COXPAHUTh OHOJIOrHUECKOe pazHooOpasue (haopsl
U GayHbl ¥ QYHKIHOHUPOBAHUE SKOCUCTEM.

Hogas renetnueckas meronuka JIHK-mtpuxkoaupoBanus, paspaboTaHHas B
Kanane w monmyuuBmIas IMHPOKOE PACIpPOCTpaHEHHWE B APYTHX CTpaHax,
ucnons3yercss kak B HayyHo ([AHK-mpentuduxamuss nmns  TakcoHOMUM,
WHBEHTApHU3aIisl TCHETHUYECKUX  PECYpPCOB, CBOEBPEMEHHOE  OOHApYKCHHE
WHBA3UBHBIX BHJIOB, Jp.), TaK M B TMpPaKTUYECKON pestenbHOCTH (O0opbda c
OpakoHbepcTBOM, Hampumep). OHa ocoOeHHO 3P (deKTUBHA KaK MEHEEe 3aTpaTHBIN
METO/]I B TAKUX CIIy4asx, KOrjaa TpeOyeTcsl MpOoaHaIU3upPOBATh OOJIBIIOE KOJIUYECTBO
00pasIos.



JIaHHBII  NPOEKT HampaBJIeH Ha IOATOTOBKY  CHELUAJUCTOB  IIO
ucnonb3oBaHuo  TexHosornu  JHK-mTpuxkonupoBaHus  Kak — OJHOTO U3
COBPEMEHHBIX  MOJEKYJISPHO-TEHETMYECKUX  METOJOB Uit  OBICTpOro U
3¢ (}HEeKTUBHOTO CKPUHUHTA BUIOBOTO pa3zHOOOpaszust (iopbl W ¢ayHbl C IENBIO
BBISIBJICHHMSI PEIKMX W HaxXOISIIMXCA HAa TPAaHM HMCUYE3HOBEHHsI BHUJOB, a TaKXKe
M3YYCHHS] NHBA3UBHBIX U UYKEPOJHBIX BUIOB (BBISIBICHHE, MOHUTOPHHT TUHAMUKH
pachpoCTpaHeHus1), C LENIbI0 pa3paboTKU MPHUPOJOOXPAHHBIX MEpP M 00eCHeYECHUS
YCTOMYUBOTO UCHIOIB30BAHUS Pa3HOOOpa3HsL.

TpeHUHTOBBIM  KypC o WCIIOJIb30BAHUKD  TEXHOJIOTUH JHK-
WITPUXKOJUPOBAHUS JIA ClielManucToB cTpaH LlenTpanbHoii 1 Boctounoit EBpomnsl
u LenTpanbHoil A3un opranuzoBan npu coneiictBuu Cekperapuara KoHBeHIMHN 0O
OMOJIOrMYECKOM  pa3HOOOpa3sMM B paMKaX COBMECTHOI'O MEPOIpPHUSATUS IO
BBITIOJTHEHUIO  CIEAYIOIIMX TPOEKTOB, MPOMIEAINX KOHKYPCHBI OTOOp B
CJIEIYIOIINUX MEXAYHAPOJAHBIX MHUIMATUBAX, AeicTByrommx npu Konsennun OOH
0 OMOJIOTHYECKOM pa3HOOOpa3uu:

I'1odanbHast TakcoHOMUYeckasi MHMIMAaTHBA «Co3JaHuEe HAlMOHAIBHOMN U
pPETrMOHANILHOW CEeTH IIJI M3YyYEeHHSl 4Y>KEPOJHBIX BUJIOB ¢ Hcnojib3oBanueM JIHK-
TEXHOJOTMH B KayecTBE MHCTPYMEHTa Uil pElIeHUs MpoOJieM, CBS3aHHBIX C
OIpe/IeIECHUEM TaKCOHOMHYECKOM MPUHAAIEKHOCTH» ((PUHAHCOBYIO MOAJEPKKY
okasbiBaeT SAnonckuit ®onn buonornyeckoro pasHooopaszus);

NanunarusBa «buoMoct» «Ilepenaua TEeXHOJIOTUU JIHK-
WTPUXKOJIUPOBAHUSA ISl UHBEHTApU3aLUUU U MOHUTOPUHTA PEIKUX M HAXOASAIIMXCS
IO/l YyTPO30M MCYE3HOBEHUs BUIOB B bemapycu u apyrux crpanax LlenTpansHon n
Boctounoit EBpomb» ((hMHAHCOBYIO TOMIEPKKY OKa3bIBa€T TMPABUTEIHCTBO
Pecrry6muku Kopest).

IIpoexkT
I'mo0aJLHOH TAKCOHOMMYECKO HHUIIUATHBBI
«Co31aHHe HAUMOHAJILHOI U PErHOHAJIBLHOM CeTH IJIA N3yYeHU s
YyysKepOAHBbIX BUI0B ¢ ucnoab3oBanneM JTHK-rexHosioruii B kayecTse
HHCTPYMEHTA /I pellleHUus NMpo0JieM, CBSI3AHHBIX C ONpeIeIeHueM
TAKCOHOMMY€CKOI MPUHANJIEKHOCTH

e npoekra:
Co3naHue HalMOHAJIBHOM M PErMOHAIBHOW CeTH sl OBICTPOro OOHApYXKEHHS U
M3Y4YEHUs Yy>KEPOAHBIX BUJIOB ¢ ucnonb3oBanueMm JJHK-TtexHomorumii.

3anaum npoekra:
* IIpoBepuTh CyIIECTBYIOIIMI CIIMCOK BOJHBIX YY>KEPOJIHBIX BUIOB benapycu
(Yxpaunsl, MonnoBsl, Apmenun) ¢ ucnoiszoBanuem JJHK-6apkoaunra;
* Co3zaTh HaIMOHAIBHYIO / PETHOHAJBHYIO cIpaBouHyto Oubmuorexy JIHK-
0apKOI0B UyKEPOJHBIX BUOB;
* Tlomomauts Pecriyonmukanckuii 6ank JJHK HoBeIME Buamu (He MeHee 25);



* Tlomoub cTakepaM CTaTh KOMIICTEHTHBIMH IT10Jb30BATEISIMH W JIMIIAMH,
BHOCSIIMMH BKJIaJ B momojHeHne 6a3 manubix JITHK-6apkomoB Takux Kak
BOLD u GenBank.

HOJIy'—IeHHLIe PE€3YJAbTATHI 110 IIPOCKTY.

1. YactruHO mpOBEpEH CIMCOK BOJHBIX YYXKEPOIHBIX BHUIOB PbIO bemapycw,
VYkpaunsl, [ py3un u pakoobpasusix ['py3un u Apmenuu;

2. Paszpaborana CTpykTypa peruoHaibHOW crhpaBouyHoi Oubmmorekn JIHK-
0apKOJ0B BOJHBIX UY>KEPOJIHBIX BUJIOB;

3. T'enetnyeckue mocCieNOBaTEIbHOCTH, MOTYYCHHBIE B pe3yibTaTe aHalu3a
oOpa3inioB  Ha  TeHeTnueckom  aHanmuzatope  Applied  Biosystems,
NOJIFOTOBJIEHBI JJIs AeNOHMpOoBaHUs B 0a3y nanHbix BOLD;

4. CozaHa peruoHajbHash CeTh CHELHATUCTOB IO H3YYEHHMIO BOJHBIX
YY)KEPOJHBIX BHUAOB JUISI COTPYAHHYECTBA MEXAY HWHCTHTYTaMH CTpaH-
IIAPTHEPOB KaK OCHOBAa I co3haHus pernoHanbHOM cetu «lltpmx-kon
KUZHIY.

IIpoekT
HNuunnatussl «buoMoct»
«Ilepenaya texnosorun JHK-mrpuxkoanpoBanus A HHBEHTAPU3alluM U
MOHHUTOPHHIA PeIKHX M HAXOAAUIUXCH MO/ YIPO30il MCYE3HOBECHUS BUIOB B
benapycu u apyrux crpanax LlearpajasHoit u Bocrounoit EBponbn»

Leab npoekTa: BHecTr BKiTaz B 00IIyIO 11€71h coieiicTBuUs benmapycu u ipyrum ctpanam
LentpansHoit u Boctounoit Eponbl u LlentpansHoit Asuu (Apmenus, Kazaxcras,
Jluta, MonnoBa, TapkukucTan, YKpauHa U JAp.) MO HCHOJIb30BAHUIO COBPEMEHHBIX
MOJIEKYJISIPHO-TEHETUYECKUX TexHoyorui, Ttakux kak JIHK-mrpuxxommpoBanue, amns
UACHTU(PHUKAIIAN PENKHX M HaXOMAUMXCS Ha TIPaHU HCYE3HOBEHUS BUIOB
(MHBEHTapHU3alMsl TE€HETUYECKHX PECYypcoB) M MOHHUTOPHHIA  OMOJIOTMYECKOro
pa3HooOpasusi.

3agaum npoekra:

e [IpoBecTn TpEeHWHT TPYyNNbl CHCHHAIUCTOB M3 bemapycm u apyrux crtpaH
LlentpansHoil 1 Boctounoit EBpomnbl u LleHTpanbHON A3UM, BKIIOYAKOIINANA
O3HAKOMJICHHE C o0meld mnporpammoil [700anbHOH TaKCOHOMUYECKOM
WHUIIUATUBBI ¥ METOJUYCCKUMH MOIXO0JaMU U TPUEMaMH, MCTIOIb3yeMbIMU
npu cOope 00pa3IoB OPTAaHU3MOB ISl KX TIOCTIEAYIONIETO aHATN3a,

e Paszpaborats mporotun PermonanpHoi pedepencHoit 6ubmmuorexu JIHK-
IITPUXKOJIOB KaK CAMOCTOSITENIbHOM CTPYKTYpPHOM €IUHUIBI 0a3bl JTaHHBIX
Pecny6nukanckoro ©Oanka JIHK 4yenoBeka, KWBOTHBIX, pacTeHUH U
MukpoopranusmoB (benapycs);

e (Co3naTh PETHOHANBHYIO CETh CHEIHAIMCTOB, MCHOJIb3YIOIIMX TEXHOJOTHIO
JHK-mTpuxkoaupoBanus ISt oOMmeHa Hay4YHO-METOINYECKON
uHpopManreil U MPoBeIeHHs TPAKTUIECKIX CEMUHAPOB MO MCIIOJIb30BAHUIO
metonoB JIHK-uaenTudukanum 1yt TAKCOHOMHUYECKUX TICIICH;
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Pa3paborare NpOEKTHOE MNPEUIOKEHHE [0 YCWICHHMIO PErMOHaJIbHOU
KOOIlepaluu CTpaH 1o pa3sutio nHuuuatusel JJHK-mrpuxkoguposanus;
[ToMoub cTaxkepaM cTaTh KOMIETEHTHBIMHU II0Jb30BATEIAMU U JIMIAMH,

BHOCSIIMMH BKJIaa B momnojHeHue 0a3 maHHbix JIHK-0apkoaoB, Takux Kak
BOLD u GenBank.

ITosryuyeHHbIE pe3yJIbTAThI 110 MPOEKTY:

[IpoBeneno uzyuenue 27 BUAOB pacTeHUl ¢ ucrnoiab3oBanuem meroaa JJHK-
HITPUXKOAUPOBAHMUS;

I'eneTnueckue mociaen0BaTENbHOCTH, MOJYYEHHbIE B PE3yJbTaTe aHallu3a
oOpa3lioB Ha  reHernueckoM  aHanuzatope  Applied  Biosystems,
MTOATOTOBJICHBI JIS ICTIOHUPOBaHus B 6a3y nanabpix BOLD (27 BunoB);
Pazpaboran mpoToTHI peruoHANBHOW crnpaBouHoM Oubmmorekn JIHK-
LITPUXKOJIOB KaK CTPYKTYpHOM eauHMIbI 0a3bl TaHHBIX PecrmyOinkaHCKOro
O6anka JIHK wdenmoBeka, »XKUBOTHBIX, pAaCTEHHH © MHUKPOOPraHU3MOB
(benapycn);

Coznana permoHajibHasi CETh CIELUATMCTOB JJIsi COTPYAHUYECTBA MEXKAY
Hay4HO-UCCIIEA0BATEIbCKUMHU u JpYTrUMHU 3aMHTEPECOBAHHBIMU
YUPEKIECHUAMH CTPAaH-MIAPTHEPOB MO M3YUYECHHUIO PEAKUX M HAXOIALIMXCS Ha
IPaHU MCYE3HOBEHHS BHUJOB PpACTEHHM KaKk OCHOBBI JUIsl CO3JaHUs
pernoHanbHOU ceTH « I Tpux-Koj KU3HUY.

PE3YJbTATBI COBMECTHOI'O MEPOIIPUATUSA

B pamkax BBITOJHEHHSI COBMECTHOTO MEpONPUATHA OBLTU CHETaHBI CICIYIOIINE

TOKJIAbI:

1.

O630p nporpammbl ['1106abHOI TaKCOHOMHYECKOW WHUIMATHBBI U 0030p
IpyTux uccienoBatenbckux mnporpamm B Kanane. Jloknmaguuk: K.0.H.
Anekcell bopuceHko, 3aMECTHTENb IHUPEKTOPA, OTHCNI MEXIYHapOIHOIO
cotpyauudectna, ['yandckuit Yauepcurer, Kanaza;
JIHK-mTpuxxkogupoBaHie Kak HHCTPYMEHT OBICTPOI HIeHTH(DUKAIIUY BUIOB
KUBOTHBIX W PACTEHUM, WHBEHTAPU3ALMU M COXPAHEHUS T€HETHYECKUX
pecypcos. Hoxmamunku: k.0.H. T.I1. Jlummuckas, HIIL] HAH Bbemapycu mo
ounopecypcam; k.0.H. E.Il. Muxanenko, UT'l] HAH benapycu;
JHK-1mtpuxkonupoBanie Kak WHCTPYMEHT OBICTpOM HMJICHTU(HUKALMH BUIOB
YKUBOTHBIX M PACTCHHUI, NTHBEHTAPU3ALIMHU U COXPAHEHUS TEHETHUECKUX PECYPCOB,
UCTIONB3YEMbI TakkKe B KayeCTBE HCCIIEOBATEIbCKOIO M 00pa30BaTEIbHOIO
MHCTpYMEHTa B benopycckoM roCyqapCTBEHHOM YyHHBepcuTeTe. [loKmaquuk:
k.0.H. H.B. BoponoBa, benopycckuii rocyaapcTBEeHHbIN YHUBEPCHUTET;
WHBa3uBHBIC Yy)KEPOIHBIC BUJIBI U CTPATETHS B JAHHON O0JIACTH.
Hoxmamuuk: 1.6.H. B.I1. Cemenuenko, uneH-koppecnonienT HAH benapycu,
HIIL HAH benapycu;



O KonBeHIIMU 0 MEKXAYHApOIHOM TOProBie BUAAMU AUKOU (hayHbI U (QIIOpEI,
HaxogIUMHKCS N0l yrpo3oi ucyeznosenus, — CUTEC.

Hoxnaguuk: k.0.H. P.B. HoBuukuii, HIII] HAH benapycu no 6uopecypcam;
Beenenne B Haroiickuii mpotokon k KoHBeHIMM 0 OHOJIOTHYECKOM
pa3HoOOpa3uM — MEXKIYHAPOJIHBIM MEXaHU3M PETyJIUPOBAaHMUS JOCTyma K
FEHETUYECKUM pecypcaM H  COBMECTHOI'O  HCIIOJIb30BAHUSI  BBITO/I.
Hoxmamunk: k.6.1H. E.H. Makeesa, UI'L] HAH Bbenapycu;

Xon BoinonHeHusi [nobGanpHoro mnpoekra I[TPOOH-I'D®  «Ycunenue
JIIOJICKUX PECYpPCOB, MPABOBBIX CUCTEM U MHCTUTYLHOHAJIBHOIO MOTEHLMAIA
s peanu3auuu  Harodickoro mnpotokona B PecnyOnuke benapychy.
Hoxnaguuk: k.0.H. E.H. Makeesa, UI'l] HAH benapycu;

[TpakTHyeckuil ONBIT mepefauyd TeHEeTHMYECKHX pPECypCcOB: IpUMEPBl U
nopsaoK  oQopMiIeHHS HEOOXOAMMbIX MOKyMeHTOB. Jlokmamunk: K.A.
[TanTenent, UI'T] HAH benapycu.

IIpocaymaHspl JeKIIUM 110 MOJIEKYJISIPDHOH I'eHeTHKe,
Teopuu U npakTuke npumeHenus JHK-mrpuxkoanpoBanus

Teopernuecknit kypc «BBeaenue B mrpuxoBoe koauposanue JHK wu
cuctemy BOLDy». Joxmamumk: Ajnekcedi bopuceHko, kaHIugaT Hayk,
3aMECTUTENb  JUPEKTOpa, OTAECI MEXKIYHAapOJHOTO  COTPYIHHMYECTBA,
['yandcexuit Yausepcurer, Kanaza;

IIpakTUyeckuil yueOHbIN KypC 110 OCHOBAM MOJIEKYJISIPHOI T€HETHKH.
JIOKJTaquuK B TPYTINE MO U3YYEHUIO 00BEKTOB YKHBOTHOTO TIPOUCXOKICHUS:

A.Monposan, Jlaboparopust CHCTEMAaTUKH M MOJEKYJSIPHOU (QUIIOreHuu,
Nuctutyr 300m0rumM, MoOngaBCKUil TOCYJapCTBEHHBIM  YHUBEPCHUTET,
MounoBa.

JIOKJIaiuuK B TPYyTIIE 1O U3YYEHUIO 00BEKTOB PACTUTEILHOTO TPOUCXOMKICHUS:
E.A. Ky3sMHuHOBa;

buonorndeckas nHQOpMaTHKa U aHATIU3 META/IaHHBIX.
Joxnamunku: Auekceil bopuceHko, KaHauaaTr HayK, 3aMECTUTENb TUPEKTOpa,

OTJIeTT MEXTyHapOIHOTO cOTpyaHu4ecTBa, [ 'yandcekuii Yuausepcuter, Kanana.
H.B. Boponoga, k.6.H., benopycckuii rocyaapcTBEHHBIN YHUBEPCUTET;

Beenenne B JIHK-mITpuxkoaupoBaHHWE JKHMBOTHBIX. 3arpy3ka JaHHBIX B
cucrembl BOLD, BLAST, MEGA. Jlokmamumk: T.I1. JlunuHackas, .0.H.,
HITI HAH benapycu o 6uopecypcawm;

Beenenne B JIHK-mTpuxkogupoBanue pacTeHuil. 3arpy3ka [JaHHBIX B
cuctemsl BOLD, BLAST, MEGA. Hoxnamuuk: M. Ky3muna, ['yanbgckuii
YuuBepcurer, Kanana.

HpOBCI[CHI)I IMPAKTUYCCKUC 3aHATHA B JABYX TI'pPYyIIIaxX, OpraHM30BaHHBLIX IIO

NPU3HAKY «OOBEKT U3YUEHUS»: TPYIIA 10 N3YYECHUIO BOJHBIX KUBOTHBIX U pyIa
110 U3YYEHHIO PACTEHUH.
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JlaGoparopubie 3anstus npoxomw B HIIL[ HAH benapycu mo

ouopecypcam u UI'Ll HAH benapycu. CexkBenupoBaHue mpoBoauiioch B LleHTpe
KoJuiekTuBHOro nojs3oBanus «I'EHOM» UI'L] HAH benapycu.

YyacTHUKAMH CceMHUHapa OTME4Y€HO, YTO:

B coBpeMeHHBIX yCI0BHSIX BO3PACTAIOLIETO PECCUHTA HA KUBYIO PUPOIY KaK

aHTPOIIOTEHHBIX (AKTOPOB, TaK M MU3MEHEHMU KJIMMaTa, TeMaTHKa TPEHUHTOBOTO
kypca «Hcnons3oBanue JIHK-TexHomorwit misi WASHTUDUKANMH W U3YYCHUS
Yy)KEPOAHBIX U HAXOISIIUXCS MOJ YIpo30i HMCUE3HOBEHHUS BUAOB» aKTyajbHa U
MpPeICTaBIsET UHTEPEC ISl CTPaH, KOTOPbIE UX MPEACTABIISIOT.

NNOCTAHOBMWJIN

Coznate Pernonanshyto cetb cnenuanuctoB no JHK-mTpuxkoaupoBaHuto 11t
oOecre4eHnsi aKTUBHOT'O COTPYIHHWYECTBA CIICUATIUCTOB CTPAH-TIAPTHEPOB H
oOMeHa HH(OpMALMEl MO0 TEOPETUYECKUM U MPAKTHUYECKUM AacleKTaMm
ncnosibzoBanus Meroja JHK-mtpuxkonuposanus;

Co3znath PernonannpHbIn KOOPJAWHALIMOHHBIN COBET o JIHK-
mTpuxkoaupoBaHuto B coctaBe MaxkeeBoit E.H., Jlununckoii T.I1. (benapycs) u
A. Jlozan, A. MongoBan (MongoBa) A KOOpPAMHALMM JAESTEIbHOCTH
CHEIMAIINCTOB 10 pa3pabOTKe pPETrHOHATBHBIX TPOCKTOB M0 HW3YUYCHHIO
Ouosormueckoro  pasHooOpasmsi ¢  ucnosbp3oBanmem  metoma  JIHK-
MITPUXKOJAUPOBAHKUS KAaK OJHOTO W3 COBPEMEHHBIX U d()PeKTUBHBIX
MOJIEKYJISIPHO-TEHETUYECKUX METOJOB, HCIOJIB3YEMBIX [JIi TAKCOHOMHH, a
TaK)Xe JJI OpraHu3allii CEMUHApOB U TPEHUHTOBBIX KYPCOB;

Pa3paborare mnportotun PeruonansHoi pedepencHoit Oubmmorekn JIHK-
HITPUXKOJIOB BOJHBIX JKMBOTHBIX Ha 0a3ze snaboparopuun rugpoduonoruu HITLL
1o 6uopecypcam;

Pazpabortats mpotoTun PernonanvHoil pedepencHoit 6ubamorexu JHK-
HITPUXKOJOB pacTeHni Ha 0aze Pecmybnukanckoro 6anka JIHK gemoBeka,
KUBOTHBIX, PACTCHHH MW MHUKPOOPraHU3MOB WHCTHUTyTa TEHETUKU U
uutonorun HAH Bbenapycu.
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RESOLUTION

TRAINING COURSE
“USING DNA TECHNOLOGIES FOR IDENTIFICATION AND STUDY
OF ALIEN AND ENDANGERED SPECIES”

Minsk
20-30 August 2018

held under the projects as follows:

Global Taxonomy Initiative “Building a national and regional network for the
study of alien species using DNA technologies as a great tool helping with the
taxonomic impediment”

(financed by the Japan Fund of Biological Diversity)

BioBridge Initiative “Transfer of DNA-Barcoding Technology for the Inventory
and Monitoring of Rare and Endangered Species in Belarus and other Central and
Eastern European Countries”

(financed by the government of the Republic of Korea).

INTRODUCTION

The biological diversity of living organisms is a vital factor for the functioning
of ecosystems. Man’s active influence on the environment (draining of wetlands,
creating artificial reservoirs, expanding agricultural areas, deforestation, building
roads and residential buildings, and etc.) and the climate change observed in recent
decades worsens the living conditions of species and leads to a reduction in their
numbers and even to extinction. Another reason for declined biodiversity is invasive
species. Rare and endangered plant species are characterized by low adaptability to
the above factors, which leads to the loss of valuable genotypes and a decrease in
biodiversity as a whole. Timely adoption of appropriate measures will allow
preserving the biological diversity of flora and fauna and functioning of ecosystems.

DNA barcoding, a new genetic technique developed in Canada and widely
applied in other countries, is used both in scientific (DNA identification for
taxonomy, inventory of genetic resources, timely detection of invasive species, and
etc.) and practical activities (combat poaching, for example). It is particularly
effective as a less expensive method in such cases where it is required to analyze a
large number of samples.

This project aims at training of specialists on the use of DNA barcoding
technology as one of the modern molecular genetic methods for quick and effective
screening of the species diversity of flora and fauna to identify rare and endangered
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species, as well as to study invasive and alien species (identifying, monitoring
distribution dynamics) with a view of developing environmental measures and
ensuring the sustainable use of diversity.

A training course on the use of DNA barcoding technology for specialists from
Central and Eastern Europe and Central Asia was organized with the assistance of
the Secretariat of the Convention on Biological Diversity in the framework of a joint
event on the following projects selected as part of international initiatives under the
UN Convention on Biological Diversity:

Global Taxonomy Initiative “Building a national and regional network for
the study of alien species using DNA technologies as a great tool helping with the
taxonomic impediment” (financed by the Japan Fund of Biological Diversity);

BioBridge |Initiative “Transfer of DNA-Barcoding Technology for the
Inventory and Monitoring of Rare and Endangered Species in Belarus and other
Central and Eastern European Countries” (financed by the Government of the
Republic of Korea).

Global Taxonomy Initiative Project
“Building a national and regional network for the study of alien species using
DNA technologies as a great tool helping with the taxonomic impediment”

Project objective:
Building a national and regional network for quick identification and study of alien
species using DNA technologies.

Project targets:

* Check the existing list of aquatic alien species of Belarus (Ukraine, Moldova,
Armenia) using DNA barcoding;

» Establish a national/regional reference DNA barcodes library of alien
species;

* Replenish the Republican DNA Bank with new species (25 at least);

» Help the trainees become competent users and individuals contributing to the
replenishment of DNA barcode databases such as BOLD and GenBank.

The project outcomes received:

1. Partially checked list of aquatic alien fish species of Belarus, Ukraine and
Georgia and the crustaceans of Georgia and Armenia;

2. Designed structure of the Regional Reference DNA Barcode Library of
aquatic alien species;

3. Genetic sequences obtained as a result of samples’ analysis on the Applied
Biosystems genetic analyzer prepared for deposit into the BOLD system;

4. Established Regional Specialist Network to study aquatic alien species with a
view of collaboration between partner country institutions as a basis for
building a Regional Network “Barcode of Life”.
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BioBridge Initiative Project “Transfer of DNA-Barcoding Technology
for the Inventory and Monitoring of Rare and Endangered Species
in Belarus and other Central and Eastern European Countries”

Project objective:

Contribute to the overall objective in assisting Belarus and other countries of Central
and Eastern Europe and Central Asia (Armenia, Kazakhstan, Lithuania, Moldova,
Tajikistan, Ukraine, etc.) in use of modern molecular genetic technologies, such as
DNA barcoding, to identify rare and endangered species (inventory of genetic
resources) and biological diversity monitoring.

Project targets:

e Conduct training for a group of specialists from Belarus and other countries
of Central and Eastern Europe and Central Asia, including familiarization
with the general program of the Global Taxonomic Initiative and the
methodological approaches and techniques used in collecting samples of
organisms for their subsequent analysis;

e Develop a prototype of the Regional Reference Library of DNA Barcodes as
an independent structural unit of the Republican DNA Bank of a human,
animals, plants and microorganisms (Belarus);

e Build a Regional Specialist Network using DNA barcoding technology to
exchange scientific and methodological information and conduct practical
workshops on the use of DNA identification methods for taxonomic
purposes;

e Develop a project proposal on the strengthened regional collaboration of
countries in the development of DNA barcoding initiative;

e Assist trainees in becoming competent users and individuals contributing to
the replenishment of DNA barcode databases such as BOLD and GenBank.

The project outcomes received:

e The study of 27 plant species using DNA-barcoding technique conducted;

e Genetic sequences obtained by analyzing samples on the Applied Biosystems
genetic analyzer prepared for deposit into the BOLD system (27 species);

e Prototype of the Regional Reference DNA Barcodes Library as a structural
unit of the database of the Republican DNA Bank of a human, animals,
plants and microorganisms (Belarus) designed,;

e A regional network of specialists for collaboration between research and
other involved partner country institutions to study rare and endangered plant
species as a basis for building a regional network “Barcode of Life”
established.
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JOINT EVENT OUTCOMES

The following reports were made as part of the joint event:

1.

Overview of the Global Taxonomy Initiative program and of other research
programs in Canada. Speaker: Alexey Borisenko, PhD, Deputy Director,
Department of International Cooperation, University of Guelph, Canada;
DNA barcoding as a tool for the quick identification of animal and plant
species, inventory and conservation of genetic resources. Reporter: T.P.
Lipinskaya, PhD, Scientific and Practical Centre for Bioresources, NAS of
Belarus; E.P. Mikhalenko, PhD, the Institute of Genetics and Cytology, NAS
of Belarus;

DNA barcoding as a tool for the quick identification of animal and plant
species, inventory and conservation of genetic resources also used as a
research and educational tool at the Belarusian State University. Reporter:
N.V. Voronova, PhD, Belarusian State University;

Invasive alien species and the area-related strategy. Reporter: V.P.
Semenchenko, PhD, NASB Corresponding Member, Scientific and Practical
Centre for Bioresources, NAS of Belarus;

Introduction to the Convention on International Trade in Endangered Species
of Wild Fauna and Flora, CITES. Reporter: R.V. Novitsky, PhD, Scientific
and Practical Centre for Bioresources, NAS of Belarus;

Introduction to the Nagoya Protocol to the Convention on Biological
Diversity — international mechanism regulating access to genetic resources
and benefit-sharing. Reporter: E.N. Makeyeva, PhD, the Institute of Genetics
and Cytology, NAS of Belarus;

Global UNDP-GEF Project progress “Strengthening of human resources,
legal frameworks and institutional capacities to implement the Nagoya
Protocol in the Republic of Belarus”. Reporter: E.N. Makeyeva, PhD, the
Institute of Genetics and Cytology, NAS of Belarus;

Practical experience in providing (transfer) of genetic resources: examples
and procedures for obtaining the required documentation. Reporter: K.A.
Panteley, the Institute of Genetics and Cytology, NAS of Belarus.

Lectures on molecular genetics and the theory
and practice of DNA barcoding technique use heard

Theoretical course “Introduction to DNA barcoding and BOLD system”.
Reporter: Alexey Borisenko, PhD, Deputy Director, Department of
International Cooperation, University of Guelph, Canada

Practical course on the bases of molecular genetics. Speaker in the group
studying animal origin objects: A. Moldovan, Laboratory of Systematics and
Molecular Phylogeny, Institute of Zoology, Moldavian State University, the
Republic of Moldova;
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Speaker in the group studying plant origin objects: E.l. Kuzminova, Institute
of Genetics and Cytology, NAS of Belarus

e Bioinformatics and megadata analysis. Reporters: Alexey Borisenko, PhD,
Deputy Director, Department of International Cooperation, University of
Guelph, Canada;
N.V. Voronova, PhD, Belarusian State University

¢ Introduction to the DNA barcoding of animals. Data upload into BOLD,
BLAST and MEGA systems. Reporter: T.P. Lipinskaya, PhD, Scientific and
Practical Centre for Bioresources, NAS of Belarus;

e Introduction to the DNA barcoding of plants. Data upload into BOLD,
BLAST, and MEGA systems. Reporter: M. Kuzmina, University of Guelph,
Canada.

Practical activities were conducted in two groups organized by “the object of
study”: a group studying aquatic animals and a group studying plants.

Laboratory practicals were held at the Scientific and Practical Centre for
Bioresources, NAS of Belarus, and the Institute of Genetics and Cytology, NAS of
Belarus, correspondingly. Sequencing was held at the Shareable Core Facilities
GENOME, the Institute of Genetics and Cytology, NAS of Belarus.

The workshop participants noted:
In modern conditions of the increased pressure of anthropogenic factors and climate
change on wildlife, the training course subject-matter “Using DNA technologies for
identification and study of alien and endangered species” is acute and of interest to
the countries they are presented by.

DECIDED:

1. Build a Regional DNA Barcoding Specialist Network to ensure active
collaboration of partner country specialists and information exchange on
theoretical and practical aspects of DNA barcoding use;

2. Build a Regional Coordination DNA Barcoding Board with the membership of
E.N. Makeyeva, T.P. Lipinskaya, (Belarus) and A. Lozan, A. Moldovan
(Moldova) to coordinate the activities of specialists in the development of regional
projects for the study of biological diversity using DNA barcoding as one of the
modern and effective molecular-genetic methods used for taxonomy, as well as
for the organization of workshops and training courses;

3. Design a prototype of the Regional Reference DNA Barcode Library of aquatic
animals at the Hydrobiology Laboratory of the Scientific and Practical Centre for
Bioresources;

4. Design a prototype of the Regional Reference DNA Barcode Library of plants
based on the Republican DNA bank of a human, animals, plants and
microorganisms of the Institute of Genetics and Cytology of the National
Academy of Sciences of Belarus.
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3AKJIIOUUTEJBbHBIA OTYET

1O TPEHUHI'Y

«IIEPEJAYA TEXHOJIOTUHU JHK-IHTPUXKOANPOBAHUA JIA
NHBEHTAPU3ALIIMU U MOHUTOPUHI'A PEJKUX U HAXOJAIINXCSA
HOJI YIT'PO30M UCUYE3HOBEHMUS BUJOB B BEJIAPYCH U JIPYTUX
CTPAHAX LIEHTPAJIbHOM U BOCTOYHOM EBPOIIbI»

I' MUHCK
20-30 ABI'YCTA 2018 T.

IIporpamma npoBeaenus odyuawomero kypca no /IHK-mrpuxxkoanpoBanuio
BKJIIOYAJIA CJIeYIOlIUe dTANbI:

20 aBrycta 2018 r. — BBoaHbIN cemuHap.

21 — 28 asrycra 2018 r. — IIporpaMma TpPEeHHHTOBOTO Kypca, BKJIFOYAIOIIETO
TEOPETUYECKHUE JIEKIUU U TPAKTUUECKUE 3aHATHS.

29 asrycra 2018 r. — HTOroBhlii CEMHUHAp MO NOABEICHHUIO PE3YIbTATOB
OCYILIECTBIICHUs TPEHHHIOBOIO Kypca IO oOcBoeHMIO TexHosoruu JIHK-
LITPUXKOAUPOBAHUS.

30 aBrycra 2018 r. — Bcerpewa cnenuanucToB IO BOIPOCAM  BO3MOYKHOI'O
corpyaHudecTBa. OTbe3]] y4aCTHUKOB.

OCHOBHBIE PE3YJIBTATDI.

Tpenunrossiii kypc no JIHK-mrpuxxogupoBaHuio BKIIOYAd TEOPETHUECKYIO U
IIPAKTUYECKYH0 YaCTH.

Teopernueckast 4acTh.

TeopeTrueckrue OCHOBBI MOJIEKYJIIPHO-TEHETUUECKOIO aHAIN3a TEHOMOB JKUBBIX
OpPraHM3MOB WU KOHLENTYaJbHbIE TMOJIOKeHUs Merononoruu JIHK-mrpuxkoaupoBanust
JUISl €€ WCTIOJIL30BaHMS ISl TAKCOHOMWHW OBUIM TIPEICTABIICHBI B JICKIMSX BEMYIIHX
crieranuctoB ['yandcekoro yauBepeutera, Kanana, k.0.H. Anekceem boprcenko u K.0.H.
Mapueit Ky3MuHOHM, akkpeauToBaHHBIM MHCTpYKTOpoM 1o JIHK-mrpuxkoaupoBanuio
AnHOl MongoBan u cotpyaHukoMm PecnyOnmmkanckoro ©Oanka JIHK uyenoseka,
YKMBOTHBIX, pACTEHU 1 MUKpPOOpranu3moB Enenoit Ky3sMUHOBOM.

Axnexkceit boprcenko npeacTaBui moApoOHYI0 HH(YOPMALIHIO O JESTEIBHOCTH
['moGanbHOM TakcOHOMUYECKOW WHUIMATHUBBI B KaHaje, ucropun ee cCo3gaHusl U
MEPCIEeKTUBHBIX  IUIaHAX  JEATEJIbHOCTH, a TakXke MNpOoUH(pOpMHpOBaT O
HAamNpaBJICHUAX  HAYYHBIX  HCCIeNOBaHMU, mpoBomsammxcsi B [yandckom
YHUBEPCUTETE.
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Kanaupater Ouonormyeckux Hayk Tatesna Jlununckas (HIIL[ mno
ouopecypcam HAH benapycu), Enena Muxanenko (MI'll HAH benapycu) u Huna
BoponoBa (benopycckuii rocygapCTBEHHBI YHMBEPCUTET) HPOYUTAIN KpPATKHUE
KypChl IO IPaKTUYECKOMY HcnoJib3oBaHuio Meroaa JIHK-mrpuxkoaupoBanus B
CBOEHM HAYYHOM W MPENOAABATEIbCKOU NEATEIIBHOCTH.

JlokTop OWOJIOTHMYECKUX HaykK, wieH-koppecnionaeHT HAH benapycn
Butanuii CemeH4yeHKO mnpouuTtan Jiekiuio «HBa3uMBHbIE 4YyXEpPOJHBIE BUJIBI B
benapycu: pe3ynbTaThl U NEPCIEKTUBBI UX U3YUYECHUs», K KOTOPOW OTMETHII HHTEPEC
Y4EHBIX K MCIIOJIb30BaHUIO npeqiaraemoro meroga JHK-mrpuxkonupoBanus s
CKpUHUHIA  BHUJOBOIO  pa3HooOpa3usi  3TUX  BUIOB, MOHUTOPHMHIa  HUX
pacnpoCTpaHeHus U pa3pabOTKH MPUPOJOOXPAHHBIX MEP.

VYyactue benapycu B MexayHaponHbIX aoroopax, Takux kak CUTEC u
Haroiickmit mpotokon & KoHBeHIMM 0 OHOJOTHYECKOM  pa3sHOOOpasww,
HAIPABIICHHBIX HAa COXpPaHEHHE W O00eCleueHUuEe YCTOWYMBOTO HCITOJIb30BAHUS
OMOIOTMYECKOr0 pa3HooOpa3us, BKIIOYAs BOIPOCH JOCTYNMa K TEHETUYECKUM
pecypcam M TPAAUIIMOHHBIM 3HAHUSAM IO WX MCIIONB30BAHHUIO, OBLIO OTPaXXEHO B
nokmanax TaresiHbl JKene3HOBOW, KOHCYJbTAaHTa YIPABICHHUS OHUOJIOTUYECKOTO H
naHAwadTHOro pazHooOpa3uss MUHUCTEpCTBAa MPHUPOAHBIX PECYPCOB U OXPAHbI
okpyxaromieit cpenbl Pecniyonuku benapyces, u Enenst MakeeBoi, pykoBoauTens
HannoHanpHOTO  KOOPAMHALMOHHOTO LEHTpa IO  BOIpocaM  JOCTyNa K
FeHEeTHYECKUM pecypcaM U coBMecTHOro ucnoiibzoBanus Beiroa (HKLI'P). Kpome
toro, Enena MakeeBa nponHpopMrpoBalia y4aCTHUKOB TPEHHHTOBOTO Kypca O X0/
BBITIOJIHEHUST TIPOEKTa MEXIyHapoAHoW TexHudecko mnomomu I[TPOOH-TO®
«YcuieHne JIIOJICKUX PECypcoB, IMPABOBBIX CHUCTEM M HWHCTUTYLIMOHAIBHOIO
noTeHnrana s peannsanuu Haroiickoro mpotokona B Pecryonuke bemapyce», B
paMKax KOTOPOr0 aHaJM3UPYETCS HALMOHAJIbHOE 3aKOHOJATENIBCTBO MO BOIIPOCAM
peryJiupoBaHusl J0CTylla K FEHETHYECKHMM pecypcam MU TPAJAWLMOHHBIM 3HAaHMUSIM,
IIPOBOJIUTCA WHBEHTApU3alUsl TE€HETHYECKUX pPECYpCOB, B TOM 4YHUCIE C
ucrionb3zoBanueM Merona JHK-mrpuxkonupoBanus, a Hay4dHbId COTPYIHUK
HKII'P Kcenus Ilanteneld o3HaKoMuiIa yYaCTHUKOB C INPOLEAYPOH IOJIYYEHUS
JIOCTYIIa K TEHETUYECKHUM pecypcam U CBSI3aHHBIM C HUMH TPAJIULIMOHHBIM 3HAHUSM,
JICUCTBYIOIIEW B HACTOSIIIUKA MEPUOMA, W NPEACTABWIA KONMHUK MeEXIyHApOIHOIO
npu3HaHHOTO cepThudukara o coOmoaernn Haroiickoro mporokona mpu mepenade
muHui kaptodens, momydenneix B U] HAH benapycu, B I'enbank kaproderns
CIIIA — nepBblii ONBIT B HameM pervoHe crtpaH llenTpansHoil m BocTtouHnoit
EBpomnsl u LlentpansHoil A3uu.

VYuureiBass TOT (akt, uto Bce crpaHbl-CropoHbl KonBeHmMu 0
OuonoruueckoM pazHooOpasuu u [IpoTokoI0B K HEH rOTOBITCS K ouepenHoi 14-ii
Kongepenunu Cropon Konenuuu, 9-ii Kondepennuu Cropon Kapraxenckoro
npotokona u 3-ii Kondepenumn Cropon Haroiickoro mnpotokona, TaresHa
Kene3noBa, kak NpeACTaBUTENb TOCYJIapCTBEHHOIO OpraHa, OTBETCTBEHHOI'O 3a
BbINIONHEHUE Haroiickoro mnporokona B bemapycu, a Enena MakeeBa, Kak
HamumonaneHblli  KOOpAMHATOP  JIESITENBHOCTH IO  BONpPOCAM  JIOCTyNa K
FEHETUYECKUM pecypcaM M COBMECTHOI'O HCIOJb30BaHUS BBITOA U 4jieH Opo
Kondepennun Cropon Konsenmuu, nponHQOpMUPOBAIN YYaCTHUKOB O BOIIPOCAX,
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BBIHOCHMBIX Ha o0cyxkaeHne CTOpOH, U MPEIIOKUIN OOCYAUTh U BbICKa3aTh CBOE
MHEHHE B OTHOIIEHMH UHU(POBOH reHeTHyecKkod UWHPOPMALMU C TO3ULUU
BO3MOKHOTO DETyJIHpOBaHHs oOpamieHuss ¢ 3Tod uHpopManueidl. Y4acTHUKU
CeMMHapa, Kak MpeACTaBUTENM YYEHOro cooOllecTBa B CBOMX CTpaHax,
MOTYEPKHYJIU BaXXHOCTh COXpaHEHUS HU(POBONM TeHETHUECKONW WH(GOpMAalUUd B
OTKPBITOM JIOCTyN€ KaK BaXHOTO MCTOYHUKA Hay4dyHOW uWHOpMaUuud s
TUTAHUPOBAHUS U COBEPIICHCTBOBAHUS MOJIEKYJISIPHO-TEHETUYECKUX HMCCIICIOBAHHMA
B 1enoM. OAHOBpEMEHHO OBUIO OTMEUEHO, YTO eclu IU(poBas TeHEeTHYECKas
uH(pOpMaLMg HCHOJIB3YETCA JUId IOJIyYEHHUS KOMMEpPYECKOW MpOAyKIUH U
onpezensercs Kak KOH(QUICHIMalIbHAsA, TO IJIs TaKUX CUTyalUud IOJDKHBI OBITh
pa3paboTaHbl MPAaBOBbIE MEpbl PEryJIUPOBAaHUS M OTBETCTBEHHOCTH, €CIH OHHU
BBIXOJST 3@ PAMKH CYILIECTBYIOLIMX MEp MPaBOBOM 3alIUThl HH(OPMALIUH.

IIpakTHyeckas 4acTb

HpaKTI/I‘leCKI/IC MCPOIIPUATHUA TMPOBOJUTINCE B COOTBECTCTBUM C IIJIAHOM,
p33pa60TaHHLIM HHCTPYKTOpAMH U COTPYAHUKAMH, OKA3bIBAIOIIIUMHU COIIGI‘/’ICTBI/IC B
OCYHICCTBJICHUU J'Ia60paTOpHLIX IMPAKTUICCKUX 3ansatui. Ilnan JACATCIBbHOCTH
IIPHUIJIOKCH K IAHHOMY OTUYCTY.

PE3YJIbTATHBI BBIIIOJTHEHUS TPOEKTA

[ens mnpoekta «llepenaua texnonornu JIHK wrtpuxkomupoBanus mjist
WHBEHTapU3allMid U MOHUTOPHHIA PEIKMX W Hcue3aroumx BuAoB B bemapycu u
IPYTUX BOCTOYHOEBPOMEHCKUX CTpaHax» OblLIa JOCTUTHYTAa — TEXHOJIOTHS ObLia
neperaHa HHCTPYKTOpaMH, akKpeAUTOBaHHbIMM B ['yandckom yHHBepcutere,
Kanama, B KOoTOpoM jgaHHas TexHoJIOTMsl Obla pa3paOoTaHa, a 3aTeM Halula
LHIMPOKOE NPUMEHEHUE B TEUEHHUE MOCIEIHUX 5 JIET BO MHOTUX CTPaHaX.

3aayM IpOEeKTa BBHIOJIHEHBI B TIOJHOM OObeMe. YUaCTHUKU TPEHUHTOBOTO
Kypca TMOJYYWUJIM TEOPETHYECKME M NPAKTUYECKHE 3HAHUS 10 HCIOJIb30BAHUIO
metonosniornn JIHK-mtpuxkoaupoBanus B pa3HBIX 0O0JACTIX — Kak B HAayYHBIX
UCCIEAOBaHUAX, TaK U B HPHUPOJOOXPAHHOM JEATEIBHOCTH W KPUMHUHAIUCTHUKE.
Co3nana perumoHasbHasi CeTh CIEUHMAIUCTOB, Biajneomux TtexHonoruedn JIHK-
MITPUXKOIUPOBAHMS, KaK ISl 0OOMeHa WH(GOpMaIMel 1 OTBITOM €€ MCIIOJIb30BaHMSI,
TaKk W a8 pa3padOTKH  PErHOHAIBHBIX  MPEKTOB, MPElyCMaTPUBAIOIINX
ucnionb3zoBanne JIHK 1mTpuxxkoaupoBaHus Kak OJHOIO M3 HMHCTPYMEHTOB HX
BBIITOJIHEHUS. Ba)KHBIM MPAKTUYECKUM PE3YIbTATOM SIBIISIETCS TAKXKE ITOMOJIHEHUE
PecniyOnukanckoro Oanka JIHK oOpasmamu  KMBOTHOTO W pacTUTEIBHOTO
MIPOMCXOKACHUS JUIsl UX U3YUYEHHUs U JIOJITOCPOYHOIO XPAHEHMS, a TAKKE CO3JaHue
peruoHaNbHBIX pedepeHcHbx O0mbmmorek JHK mTpuxxomoB BOAHBIX KUBOTHBIX
(HITL mo Oumopecypcam HAH benapycu) m penkux M HaxXOIJIIMXCS HAa TpaHU
ucuesHoBenust BugoB pacrenuit (ULl HAH bemapycu) nna oOecneueHus
3¢ PEKTUBHOIO COTPYAHMYECTBA YUPEKACHUNH CTpaH peruona lLleHTpanbHoil u
Bocrounoit EBponsl u llenTpanbHoii Aszuu. beuia npussta Pesomronms kak
OCHOBOTIOJIATAIOIINN JOKYMEHT I peaiu3aliiy MOJyYeHHBIX 3HAHUN U pa3pabOTKH
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[JJAHOB COBMECTHOW JESTENbHOCTH B PETMOHE. YUACTHUKU Kypca TOJYy4HIIU
cepTudUKaThl, MOATBEPKIAIOIINE MPOXOKACHUE HMHU TPEHHMHTOBOIO Kypca IO
ocBoennto Metoauku JJHK-mrpuxkoaupoBanusi.

Kakosa ponv Hayuonanvhoix Koopounamopog paznuunvix Cmopon
Koneenyuu o ouonozuueckom paznooopasuu, 60671€4eHHbIX 6 NpoeKm?

Enena MakeeBa, HannoHanbHbBIM KOOpAMHATOP IIO BOIpOCaM AOCTyNa K
IFEHETUYECKUM peCypcaM M COBMECTHOI'O HCIIOJIb30BAHMS BBITOJ, IPUHHMAJIA
y4acTHE B MPOEKTE KAK MEHEIKEpP COBMECTHOro npoekra Muunuatussl «buoMoct»
u ['moGanbHON TaKCOHOMHMYECKOW MHUIMATUBBL. B Hacrosimiee Bpemsi B benapycu
HeT HanumoHnanbHbIX KOOpAMHATOpPOB B oOnactu ['noOanbHONW TaKCOHOMHUYECKOM
MHULMATUBBI, HO TpPEHepbl, Npoueamue odyyenue B KaHajge B pamkax MpoekTa
['mobGanpHOM  TakcOHOMUYEeCKOW wHUIMATHBEL B 2015 Tromy, mpounTtanmu
TEOPETHYECKUE JICKLIUU U MTPOBEIHN MPAKTUUECKUE 3aHATHUS ISl YHACTHUKOB.

Kakoit 6uo oeamenvnocmu uiu nooxo0 cnocoocmeosanu ycmoudugomy
HAYYHO-MEXHUUECKOMY COMPYOHUYecmey u nouemy?

CoBMeCTHBIE TPAKTHMYECKHE 3aHATUS M OOCYXKIEHUE TOJyYEHHBIX
pe3yNbTaToOB CIIOCOOCTBOBAIM CO3/IaHUIO aTMoc(epbl TBOPUECTBA M AKTUBHOTO
oOcyxJeHus: obnacteil B3aMMHOTO HMHTEpeca, B KOTOPBIX COTPYJHUYECTBO Oyner
Haubozee 3 PEeKTUBHBIM.

Tenepw, koc0a Bwl yyce noayuunu onwvim, KakKue, Ha 6aui 6327140, GUObL
0esamenvbHOCmuU UIU ROO0X00bl clledyem pPeaiu3oevbléams no-0py2omy u nouemy?

Bonee TmarensHO ciemyer OoTOMpaTh CHENMUATMCTOB MJISl TOCIEIYIOMIETO
o0y4eHHs C TMO3WIHUHA MX NPO(EeCCHOHATHFHOW MOATOTOBKH (pa3aenbHO 00ydaTh
IOPUCTOB U OMOJIOTOB) W BJaJICHUs HaBbIKaMHU J1a00paTOpHOM paboThI.

Kak mo:kHO 0b1L10 ObI peasin30BaTh 3TOT MPOEKT, YTO0OBI CIIOCOOCTBOBATH
HOVIEPKAHHIO HJIH YBETHYEHHIO I101YV9€HHBIX ITOJIOKHTE/IbHBIX PEe3yIbTATOB?
[TonoxurenpHbIe pe3ybTaThl IPOEKTA OTPAXKEHbI B Pe3omonmu.

Kak amom npoexm modxcem 6vimp 6ocnpouséeden 8 0py2om pecuone?

OTOT MPOEKT MOXET OBITh BOCIPOHM3BEICH B JIFOOOM JPYyroM pervoHe, B
KOTOPOM TMpHUHHUMAIOIIAasi OpraHu3alus HUMEeT HeoOXoaumMoe 000pyaoBaHHE IS
MPOBEJICHUSI MOJIEKYJISIPHO-TEHETUYECKUX HCCIEAOBaHUNA. DKCIEPThl U TPEHEPHI
MOryT ObITh HpuriameHnsl u3 ['yanedckoro yHuBepcutera, Kananma, a takxke u3
benapycu u Mongosel, rae JHK-mTpuxkonaupoBaHue YK€ HCHOJIB3YETCS Kak
BAYKHBIN HUCCIIEI0BATEIbCKUI/Ta00paTOPHBIN TEXHUUECKUIT HHCTPYMEHT.

Onuwiume 6K1a0 6 HEOEHEHCHOU opme pa3TuiHbBIX 3AUHMEPECOBAHHBIX
CMOpOH, yuYacmeylowux 6 npoekme. YKaxcume, Kakum o00pazom MoONCHO
yeeauuums 3mom K140 6 Xo0e peanuzayuu 0y0yuiux npoeKmaoe.

[lpurnamennsie JnekTopbl w3 yupexaenuit benmapycu (MuHnpupomst,
benrocynusepcurera, WI'Ll HAH benapycu u HIIL[ mno Ouopecypcam) wu

20



COTPYJIHUKHU J1AOOPATOPHil, B KOTOPBIX MPOXOAWIN MPAKTUUYECKUE 3aHATUS, BHECIIH
CBOM BKJIaJ B JAaHHBIA MPOEKT CBOMM ydacTueM (TpaTWUiM CBOe pabouee BpeMs Ha
Hy)161 ipoekTa), a UI'T] HAH benapycu u HIIL[ mo GuopecypcaM mpemaocTaBuiIn
cBoe 00opyI0BaHKE O€3 B3UMaHMs apEHHOM IUIAaThI 32 €r0 UCIOJIb30BaHMUE.

Ecnu 6v1 npoekm exkniouan é cedsa yyacmue 0CHOGHBIX 2PYNN, MAKUX KAK
denogvle, cyOHauuonaivHvle u mecmuvle opzamvl enacmu, HIIO, monooesrcs,
HCEHUUHDBl, KOPEHHble HAapoobl U MecmHble 00uiunvl, mo umo o0vl Boi
nocoeemoeanu 01 Ihekmusnozo yuacmusn 3moit KOHKpemHoil cpynnot?

DTOT  mpoekT  TpedyeT  ydacTusi  JIoJed C  OmNpelelIeHHbIMU
npo¢eCCUOHANBHBIMU 3HAHUSAMH M HaBbIKaMH Ja0OpaTOpHOW pPabOThI, MOITOMY
cienyeT pa3paboTaTh YETKUW TEepeueHb KpUTepueB oOTOOpa Ui MOJ0OHBIX

TPEHUHTOB.
B nmamHom mpoekrte skeHUIMHBI cocTaBimsuin 70% OT 0oO0mero KoimdecTBa
YYaCTHUKOB TPEHHHIOBOro Kypca; 6,45% (2 4denoBeka) — TIPEACTaBUTEIH

MUHUCTEPCTB; 3,22% (1 4emoBek) — COTPYAHUK YaCTHOTO OXOTHUYBETO XO3S1CTBA;
16,13% — mpeacTaBUTENN BHICIINX YIEOHBIX 3aBEICHUN.

Ilpeonosrcume kpamrkoe onucanue npoekma 6 250 cnosax, komopoe d6yoem
onyonukoeano na eéedo-nopmane Huuyuamueol «buoMocmy.

PervonanbHbli MPOEKT «cnoabp3oBanue JAHK-TexHomorui I
UACHTHPUKAMKA W W3YYEHUS YYKEPOJHBIX W HAXOMAIIUXCS TIOJ YIPO30i
VCUYE3HOBEHUS BUIIOBY.

Crpanbsi-naptHepsl: AzepOaiimkan, Apmenns, bemapycs, [ py3us, Kasaxcran,
MouzioBa, YkpaunHsa.

Kpartkoe OIMCAHUE IIPOEKTHOTO NPEATIOKECHUS | JIHK-
MITPUXKOJUPOBAHUE — ITO METOJMKA OBICTPOM M TOYHOU HACHTUDUKAIIUHI
BUJIOB IyTE€M CEKBEHHPOBAHUS KOPOTKOTO CETMEHTa CTaHAapTU3UPOBAHHBIX
y4acTKOB TE€HOB M CpaBHEHMsS OTIEIbHBIX IOCJIEA0BaTEIbHOCTEH C 0a3oi
naHHbIX. J{7s 3amuThl OMopa3zHOOOpa3us OT BTOPKEHUS UYKEPOJHBIX BUJOB U
COXpPAaHEHUS PEIKUX M HaXOASUIUMXCS IMOJ YIrpo30M HMCUYE3HOBEHHMS BHUJIOB B
YCIOBHSAX OBICTPOTO POCTAa DJKOHOMHYECKMX W OHOJIOTHYECKHX TOPTOBBIX
oTHoueHu# crpan LlentpanbHoii 1 Boctounoit EBponsl He06X0quMO MPOBECTH
OBICTPYIO MHBEHTAPHU3AINIO WHBA3UBHBIX, PEIKUX M HAXOMSIMIUXCS O/ YIPO30H
WCUYE3HOBEHUS BHUIOB [JJs pa3paboTku 3¢GdexkTUBHON cTpaTerunyeckon
nporpaMMbl 10 3amuTe OuopazHooOpa3uss B cTpaHax lLleHTpanbHON U
Bocrtounoit EBponsl.
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FINAL REPORT

on the training course

“Transfer of DNA Barcoding Technology for the Inventory and
Monitoring of Rare and Endangered Species in Belarus and other Central
and Eastern European Countries”

Minsk
20-30 August 2018

Detail the activities implemented during the project.
The DNA barcoding training programme included the following phases:

20 August 2018. Induction workshop.

21-28 August 2018. Training course, including theoretical lectures and hands-on
training sessions.

29 August 2018. Culminating workshop, summarizing training course outcomes
related to mastering of DNA barcoding technology.

30 August 2018. Meeting of specialists to discuss prospective collaboration.
Departure of participants.

What are the main outcomes of the project? How will these results impact the state
of the biodiversity? (What social and economic benefits has this project generated?)
Please annex any written relevant document.

Main outcomes.

The DNA barcoding training course included a theoretical part and hands-on
training sessions.

l. Theoretical part

The theoretical underpinnings of molecular-genetic analysis of living
organisms’ genomes and the conceptual provisions of DNA barcoding methodology
for its use in taxonomy were presented during the lectures of:

Alexey Borisenko, PhD and Maria Kuzmina, PhD — lead experts from the
University of Guelph, Canada

Anna Moldovan — an accredited DNA barcoding trainer

Elena Kuzminova — an employee of the Republican DNA Bank of a human,
animals, plants and microorganisms.

Alexey Borisenko presented detailed information on the activities of the
Global Taxonomic Initiative in Canada, the background to its development and

22



prospective activity plans. He also provided information on the areas of research
carried out at the University of Guelph.

Tatiana Lipinskaya (PhD in Biology, the Scientific and Practical Centre for
Bioresources, NAS of Belarus), Elena Mikhalenko (PhD in Biology, the Institute of
Genetics and Cytology, NAS of Belarus) and Nina VVoronova (PhD in Biology, the
Belarusian State University) read short courses on the practical use of DNA
barcoding in their research and teaching.

Vitaly Semenchenko (D.Sc. in Biology, NASB Corresponding Member)
read a lecture “Invasive alien species in Belarus: results and perspectives of their
study”, in which he noted the interest of scientists in using the proposed method of
DNA barcoding for the species diversity screening of these species, their distribution
monitoring and elaborating of environmental protection measures.

Tatiana Zheleznova (Advisor, the Division of Biological and Landscape
Diversity, the Ministry of Natural Resources and Environmental Protection of the
Republic of Belarus) and Elena Makeyeva (Head of the National Coordination
Centre on Access to Genetic Resources and Benefit-sharing) reflected in their
reports the issues related to the participation of the Republic of Belarus in such
International Treaties as CITES and the Nagoya Protocol to the Convention on
Biological Diversity aimed at the conservation and sustainable use of biological
diversity, including access to genetic resources-related issues and traditional
knowledge with regard to their use. Elena Makeyeva also informed the training
course participants on the progress of the UNDP-GEF International Technical
Assistance Project “Strengthening of human resources, legal frameworks and
institutional capacities to implement the Nagoya Protocol in the Republic of Belarus”
and of the activities held under the Project, including analysis of national legislation
on the issues related to access to genetic resources and traditional knowledge, the
inventory of genetic resources, including the DNA barcoding technique use.
Kseniya Panteley (Research Associate of the National Coordination Centre on
Access to Genetic Resources and Benefit-sharing) informed on the ongoing
procedure for obtaining access to genetic resources and traditional knowledge
associated with them and presented a copy of the Internationally Recognized
Certificate of Compliance with the Nagoya Protocol issued when providing the
potato lines developed at the Institute of Genetics and Cytology, NAS of Belarus, to
the US Potato GenBank — the first experience among the countries of Central and
Eastern Europe and Central Asia.

Taking into account that all country Parties to the Convention on Biological
Diversity and its Protocols are gearing up for the next 14th Conference of the Parties
to the Convention, the 9th Conference of the Parties to the Cartagena Protocol and
the 3rd Conference of the Parties to the Nagoya Protocol, Tatiana Zheleznova as a
representative of the state authority responsible for the Nagoya Protocol
implementation in Belarus and Elena Makeyeva as the National Focal Point for
access and benefit-sharing related issues and a member of the Convention Bureau of
Parties informed the participants on the issues brought up for discussion by the
Parties and suggested discussing and expressing their opinion on digital genetic
information from the standpoint of its possible regulation with regard to information
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management. The workshop participants as representatives of the academic
community in their countries emphasized the importance of preserving digital
genetic information in the public domain as an important source of scientific
information for planning and improving molecular genetic research in general. At
the same time, it was noted that if digital genetic information is used to obtain
commercial products and is identified as confidential, then legal regulatory and
liability measures should be developed for situations that go beyond the existing
measures with a view of legal data protection.

2. Hands-on part

Hands-on activities were carried out in accordance with the plan developed
by the trainers and staff assisting in implementing of learning-by-doing laboratory
activities. The plan of activities is attached to the report.

PROJECT OUTCOMES

The project objective “Transfer of DNA barcoding technology for the
inventory and monitoring of rare and endangered species in Belarus and other
countries of Eastern Europe” was achieved — the technology was transferred by the
trainers accredited at the University of Guelph, Canada, where the technology was
developed, and over the past five years, many countries have been widely using it.

The project targets were fully implemented. The training course participants
gained theoretical and practical knowledge on the use of DNA barcoding
methodology in various areas — in scientific research, as well as in environmental
protection and forensic science. A regional network of specialists who know how to
use DNA barcoding technology was established both for sharing of information and
experience with regard to its use. The network also aims at developing regional
projects involving the use of DNA barcoding as one of the tools for their
implementation. An important practical outcome is the replenishment of the
Republican DNA Bank with the samples of animal and plant origin for their study
and long-term storage, as well as the establishment of Regional Reference DNA
Barcodes Libraries of aquatic animals (Scientific and Practical Centre for
Bioresources, NAS of Belarus) and rare and endangered plant species (Institute of
Genetics and Cytology, NAS of Belarus) to ensure the efficient institutional
collaboration among the countries of Central Europe and Central Asia. The
Resolution was adopted as a capstone document on realization of the knowledge
gained and the development of plans for joint activities in the Region. The course
participants received Certificates of Completion confirming the mastered DNA
barcoding techniques.

What has been the role of the CBD National Focal Points of different Parties
involved in the project?

Elena Makeyeva, ABS NFP in Belarus, was involved in the project as its
manager from the BBI part of the joint project conducted with GTI. At the moment,
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there are no GTI NFPs in Belarus, but the trainers from Canada trained under the
GTI project in 2015 delivered theoretical lectures and hands-on training sessions to
the participants.

Which activity or approach efficiently succeeded to foster sustained TSC and
why?

Joint hands-on activities and discussion of the obtained results contributed to
the creative atmosphere and active discussion of mutual interest areas of the most
fruitful collaboration.

Which activities or approaches would be done differently, now that you have
experienced them, and why?

Specialists should be chosen more carefully for their subsequent training
from the standpoint of their professional attainment (lawyers and biologists should
be trained separately) and laboratory skills.

How could this project be pursued to maintain or scale up the positive
results obtained?
Positive project outcomes are reflected in the Resolution.

How could this project be replicated in another region?

This project may be replicated in any other region, where the hosting
institution is properly equipped for carrying out molecular-genetic research. Experts
and trainers can be invited from Guelph University, Canada, and from Belarus and
Moldova, where DNA barcoding is already used as an important research/lab
technical tool.

Describe the in-kind contribution of different stakeholders involved in the
project and how this type of contribution could be increased in future projects.

The invited lecturers from Belarusian institutions (the Ministry of Natural
Resources and Environmental Protection, the Belarusian State University, the
Institute of Genetics and Cytology, NAS of Belarus, and the Scientific and Practical
Center for Bioresources) and the staff of the laboratories the hands-on activities
were held at contributed to the project through their participation (they spent their
work hours on project needs) and the Institute of Genetics and Cytology, NAS of
Belarus, and the Scientific and Practical Centre for Bioresources provided their
equipment for the rent-free use.

If the project included the participation of major groups like business,
subnational and local authorities, NGOs, youth, women, indigenous peoples and
local communities, what would be your advice to engage this specific group
efficiently?

This project requires the participation of people with certain professional
knowledge and skills in laboratory work, therefore, a clear set of selection criteria
should be developed for such training courses.
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In this project, women accounted for 70% of the total number of training
course participants; 6.45% (2 people) — ministerial representatives; 3.22% (1 person)
— private hunting farm; 16.13% — representatives of higher educational institutions.

Propose the project summary in 250 words to be published on the Bio-Bridge
web portal.

Regional project “Use of DNA technologies for identification and study of
alien and endangered species”.

Partner countries: Azerbaijan, Armenia, Belarus, Georgia, Kazakhstan,
Moldova, Ukraine

Brief description of the project proposal: DNA barcoding is a methodology
for rapid and accurate identification of species by sequencing a short segment of
standardized gene regions and comparing individual sequences to a reference
database. In order to protect biodiversity from invasion of alien species and with a
view of the conservation of rare and endangered species in the context of rapidly
growing economic and biological trade relations of CEE countries, it is necessary to
conduct a rapid inventory of invasive and rare and endangered species to develop an
effective strategic program for the protection of biodiversity in CEE countries.
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INPOI'PAMMA

TPEHUHT A

«HUcnoab3zoBanue IHK TexHoJsiornii 1is1 naeHTuguKanuu
U M3YUYEeHHS YYKEPOIHBIX U HAXOASAIIUXCS MO/ YTPO30il HCYe3HOBEHHUS BUI0B

TpeHuHr oprann3oBaH B pamkax npoekra ['J106a/1bH0I TaKCOHOMUYeCKOM
uHUIMATUBBI «Co31aHNe HAIIMOHAJILHOW U PErHOHAIbHOM ceTH IS
U3y4YeHHUs YY:KePOIHbIX BUI0B ¢ ucnoab3opanuem JJHK Texnosoruii
B KayecTBe OTJIMYHOr0 MHCTPYMEHTA, IOMOral01Iero B MpeoaoJJeHul

TAKCOHOMHUYECKOI0 NMpensiTCTBUS»

u npoexkta Uannmnarusel «buoMocr» «llepenadya TexHosornu
JHK-mrpuxxogupoBaHus 1) HHBEHTAPU3allUl 1 MOHUTOPUHIA
peaKuX u ucuedarmux BuaoB B benapycu u apyrux crpanax LlearpanbHou
u Boctounoii EBponbi»

MecTto npoBenennsi: UTHCTUTYT reHETUKHU 1 nuTON0ruu HanmonansHOM akageMuu
Hayk bemapycu

Hayuno-npaktuueckuit ientp HarmonanbpHOM akajeMuu HayK 1o Ouopecypcam
yi. Akagemuyeckas 27, 220072 r. Munck, benapyce

Hara: 20-30 aBrycra 2018 1.

Hdara Bpemst Coaep:xanue Onucanue HNudopmauus o
TpeHepax u
MmecTe

npoBeIeHus
Henn 1 09.00-09:30| Perucrpanust CosmecTHOE Koudepeni-3an
20.08 09301000 MEepOIpuUsITHE
NOHeAeIbHUK OduianbHOE OTKPBITHE T TTununcras
IIpencraBneHue y4acTHUKOB A Mondosan
HHCTPYKTOPA, TPEHEPbI
10:00-11.00 ( PYKTOPa, TPeHEPEI) E.Maxeesa

O030p TpeHHHTa: 1IETH, A.Bopucenxo
OXKHAaeMBbIe PE3yNbTaThl H E Maxeesa. K

TIOCJIEAYIOIIUE MEPONIPUATHA, B
TOM YHUCJIE KPATKOCPOYHBIC U
11:00—13:00 JOJITOCPOYHBIC IIJIAHBI 110

Ilanmener,
T. JKenesnosa —
ouyuanvHulil

BeinoaHeHwno JJHK- npedcmaeumens
IITPUXKOAUPOBAHKS B PETHOHE. Munucmepcmsa
npupoosl u
Bgenenne B KbP-I'TU, HITJICB, pecypcos
Harotickuii nporokon u CUTEC Pecnybnuxu
benapycw
1400-1800| JTHK-IITpuXKOAUPOBAaHHE KaK CoBMecTHOE Kondepenu-3an

HHCTPYMEHT OBICTPOM MEpOTpHUsITHE
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WICHTU(DUKAIINY BUIOB PACTCHUH U
JKUBOTHBIX IS MHBCHTAPU3AI[UH U
COXpaHEHUS FeHEeTUYECKUX
pecypcoB. CtannapTHas
TexHojorus nposeaenus JHK-
IITPUXKOIUPOBAHHSA: CHCTEMBI
JTAaHHBIX IITPUXKOJOB KU3HH

T.Jlununckas, A.
Monooesan,
H.Boponosa

A.Bopucenko

JeHb 2 900-1300 | Be3omacHOCTb Teopurnueckas | CoBMecTHOE Koudepenr-zan
21.08 71a60paTOPHOTO 4acTb MEpONpUATHE T.Jlununckas,
BTOPHUK MOMEIIIEHUS A.Monoosan,
A.Bopucenko
[TpyuHUIMTBL
6e30macHoro IIpaktuueckas | I'pynmna PecniyGnukanckuit
cbopa mTpux- 4acTh MHunuaTuBel 0aHK 4eJIOBEKa,
kozoB (JTHK «buoMocT» JKUBOTHBIX,
XpaHeHHe U cOop pacrenuii u
METaIaHHBIX ) MHUKpPOOPTaHH3MOB
WHucTutyTa
3armmcs, TCHETHKU H
COXpaHEHHE U LUTOJIOTHU
MapKUpOBKa E.Muxanenxo,
IaHHBIX U H.Casuna,
N300paKeHUH H.Bopounosa
I'pynmna JlabopaTopus
[Toaroroska I'mo6anbpHoOM MOJIEKYJISIPHOU
JAHHBIX JIJIS TakcoHOMHYeCKOU | 30osoruu, HITL]
noxa4yu WHULUATUBBI o 6uopecypcam
(pa3merenue HAH benapycu
Ha0opa TaHHBIX H.T'auidyyenxo,
B Excel) B.I'onosenuux
1400-1800| Beenenue Teopus 1 CoBMecTHOE Koudepenr-3an
JTAaHHBIX 00 MPaKTHKa MEpOTpHsATHE T.Jlununckas,
o0Opasmax B A.Monoosan
cuctemy BOLD
Jenpb 3 900-1300 | Beenenue [Tpaktuueckast | CoBMecTHOE Koudepenr-3an
22.08 JTAaHHBIX 00 4acTb MEepOnpusiTHE T. Jlununckas,
cpena obpasmax B A.Monodosan,
cucremy BOLD A.Bopucenko
1400-1800| Bssrue npobsi u | Teopus CoBmecTHOE Koudepenm-3an
B3STHE YaCTH U3 MEpOIPUSITHE T. Jlununckas,
TIPOOEI A.Monoosan,
A.Bopucenko
BasTue IIpaktnueckas | I'pynmna PecnyOnukaHCKmiA
TKaHEeBOI IPOObI | yacTh Wannuatussl 0aHK uesioBeKa,
U BBIJICJICHHE «bnoMoct» JKUBOTHBIX,
JHK pacteHuil u
MHUKPOOPTaHH3MOB
Wncruryra
TeHETHKHU U
LUTOJIOTUH
E.Muxanenxo,
H.Casuna,
H.Boponosa
I'pynmna JlaGopatopust
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I'nobanbHoOi
TaKCOHOMHUYECKONI
MHUIAATUBEI

MOJIEKYJISIPHOI
30050ruu, HITL]
o 6uopecypcam
HAH

Bbenapycu
H.I'auioyyenxo,
B.Ionogenuux

Jenn 4
23.08
YeTBepr

9:.00-13.00

ILP-
aMILTU(UKATTHS

Teopus

CoBMmecTHOE
MEpOIpUsITHE

Kondepenn-zan
T.Jlununckas,
A.Monoosan

[IpakTuueckas
4acTh

I'pynna
J 0507000508050
«buoMoct»

PecnyOmukaHckmiz
OaHK YeJoBeKa,
JKUBOTHBIX,
pacTeHuii u
MUKPOOPTaHHU3MOB
WHucTutyTa
TCHETHKH U
LUTOJIOTUN

E Muxanenxo,
H.Casuna,
H.Boponosa

I'pynna
I'nobanbHoi
TaKCOHOMHYECKOI
MHULAATUBLI

PecnyOmukaHckmiz
0OaHK YeJIoBeKa,
JKUBOTHBIX,
pacTeHuii u
MHKPOOPTaHNU3MOB
WHucTutyTa
TeHETHUKHU U
IUTOJIOTHH
E.Muxanenxo,
H.Casuna,
H.Boponosa

14.00-16:00

Onexrpodopes B
rene

CexBeHUpOBaHHE
npoaykros ITLP
(Ouncrka
npoxykros ITIP
1 IIUKJINIEeCKOe
CEKBEHHPOBAHNE
OyayT
IIPOBOJUTHCSA
Hucturyrom
TEHETUKU U
LUTOJIOTUU Ha
CIe YoM
JICHB)

Teopus

CoBMecTHOE
MEpPOTPUSITHE

Kondepenm-zan
T.Jlununckas,
A.Monoosan

[IpakTuueckas
4acTh

I'pynna
NunnunaTtuBel
«broMocty»

PecniyOnmukaHCkmiz
0aHK YeJI0BEKa,
JKUBOTHBIX,
pacteHuit u
MHKPOOPTaHHU3MOB
Wucruryra
TCHETHKH U
IUTOJIOTHH

E. Muxanenxo,
H.Casuna,
H.Boponosa

I'pynna
I'moGanbHOM
TaKCOHOMHYECKOM
HHUIAATHUBEI

Jlabopatopus
MOJIEKYJISIPHOM
3oo0sioruu, HITL
o duopecypcam
HAH Benapycu
H.Tatioyuenxo,
B.I'onogenuux

16:00—-18:00

buonnpopmarnka (OmpITHBIE
JaHHBIE): OOIIHe TTOJIOKEHUS,

peIaKTUPOBaHUE

CoBMmecTHOE
MEPOIPHUITHE

Kongepeni-3an
T. Jlununckas,
A.Monoosan,
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MOCJIEIOBATEILHOCTH (COOpKa,
BBIPABHUBAHUE) U 3aIIPOC HA MOUCK
HHpOpMANUHU B 0a3e NaHHBIX

A.Bopucenko

JeHb 5 900-1800 | bronHpopmaTHka CoBmecTHOE Koudepenr-zan
24.08 (3KCIepHMEHTANbHBIC JAHHBIE): MEpOIpHUsITHE H.Boponosa
NATHULA peIaKkTHpOBaHHUE
MOCJIEA0BATEIBHOCTEN U IPOBEPKA T. Jlununckas,
JaHHBIX. A.Monoosan,
[TpexncraBnenne nHdpopmanuu o A.Bopucenko
MOCJIE/IOBATENILHOCTSIX B CHCTEME
BOLD
Heun 6 1000-1400| DxckypcHs B 300I0THUECKHI CoBMecTHOE
25.08 Mmy3eit u LleHTpanbHebii MepOIpUsITHE
cy06oTa 6oTaHMYECKHH call A1 IPOCMOTpa
Pa3IMYHBIX KOJUICKIM KUBOTHBIX
U PacTEHUH.
26.08 CBo0oHOe Bpems CoBMmecTHOE
BOCKpPECEHbE MEpONpPHATHE
HeHn 7 900-1300 | BOLD: ympaBieHne JaHHBIMH CoBmecTHOE Koudepenrr-zan
27.08 MEpONpUsTHE T. Jlununckas,
MOHEACILHUK A.Monoosan,
JILKy3bmuna
1400-1800| Apasm3 1mOCJIeA0BATENLHOCTEMN ¢ CoBmecTHOE Koudepenu-3an
ucnonszoBanueM BOLD, BLAST, MEpONpPUSITHE T. Jlununckas,
MEGA A.Monoosan,
JIL.Ky3vmuna
Oxckypeuns B Pecniybnukanckuit
6ank /IHK uenmoBeka, )KUBOTHBIX, E.Muxanenxo,
pacTeHH 1 MUKPOOPraHU3MOB E.Maxkkesa
Jennb 8 900-1300 | HMrorosoe 3acenanue: obcyxaenue | CoBMecTHOE Kpyristit crod.
28.08 HeJIaBHO pa3pabOTaHHOTO MPOEKTa | MEPONpPHUATHE OO6cyxaeHne
BTOPHHK BOLD (xonudecTBO BHIOB, BOTIPOCOB
KaueCTBEHHBIE IITPUXKOBI K Bce yyacTHHKH
HEJIaBHO CO3JaHHas perHoHalbHas
6ubmuorexa JIHK mrpuxkomoB)
1400-1800| TTocmemyromas AEsTENLHOCTE: CoBmecTHOE Kpyruslit crod.
KpPaTKOCPOYHOE IIAHUPOBAHUE 110 MEpPOIpPUSITUE O6cyxaeHue
COBEPLICHCTBOBAHUIO OMOJIIMOTEKH BOIIPOCOB
JHK mTpuxxo0B yepe3 NpoeKTHl, Bce yuactHuku
B KOTOPBIX 3a/1e/ICTBOBaHbI BCE
YYaCTHHUKH; JAalbHEHIINE TJIaHbI 110
obecrieueHNI0 PYHKIIMOHUPOBAHUS
PETHOHAIBHON CeTH
JonrocpoyHoe miiaHUpOBaHUE B
o0nactu ucnonp3oBanus JJHK-
IITPUXKOJAUPOBAHUS AJISI
UIeHTH(UKALMNA HHBa3UBHBIX
Ty)KEPOTHBIX BUIOB H
MOHHUTOpHHTA OMOpa3HOOOpasus
JIlennb 9 900-1300 | CoseTnl M pekoMeHaanuu (B CoBmecTHOE Kpyruslii cou.
29.08 nuckMeHHOH opme). ObcykaeHHe | MeporpusTHE O06cyxneHne
cpena BOIIPOCOB, CBSI3aHHBIX C BOIIPOCOB
BO3MOXHOCTSIMH (PUHAHCHPOBAHUS
Ha PETHOHAIBLHOM YPOBHE, U T. .
1400-1800| OGCysxIeHHE BOIIPOCOB C CoBMecTHOE Bce yuactHuKH

30




HOTEHIHAIBHBIMA COTPYHUKAMU. | MEPOIPHUSITHE
Hennb 10 900-1300 | OGcyxaeHHE BOIPOCOB C CoBMmecTHOE Kpyrustit crod.
30.08 MOTEHIWAIbHBIMHA COTPYAHUKAMHU. | MEPONPHUATHE Ob6cyxaenne
YyeTBepr BOIIPOCOB
1400-1800| OrreHka MEpOTIPHUATHS CoBmecTHOE Bce yuactaukn
yuyactHuKamu. [Ipencrasnenue MEpOIIPHUSATHE

(dhopM 0OpaTHOI CBA3M.
OO0cyXIcHHE TPECHUHTA.

IepemoHus BpyyeHUs
ceprudukaroB. OkoHYaHHE
TpeHuHra. [lepeMoHUs 3aKphITHS,
OTBE3]1 YIaCTHHUKOB.
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TRAINING AGENDA

“USING DNA TECHNOLOGIES FOR IDENTIFICATION AND STUDY OF
ALIEN AND ENDANGERED SPECIES”

Organized within the framework of the GTI project “Building a national and
regional network for the study of alien species using DNA technologies as a
great tool helping with the taxonomic impediment” and

BBI project “Transfer of DNA-Barcoding Technology for the Inventory and
Monitoring of Rare and Endangered Species in Belarus and other Central and
Eastern European Countries”

Venue: Institute of Genetics and Cytology of the National Academy of Sciences of
Belarus (IGC)

Scientific and Practical Center of the National Academy of Sciences of Belarus for
Bioresources (SPCB)

27, Akademicheskaya St., Minsk, 220072 Belarus

Date: 20-30August 2018

Date Time Content Description  Name of instructor.
Room
Day 1 09:00-09:30| Registration. Joint Conference hall
20.08 event
Monday 09:30— 10:00 Official opening ceremony. T. Lipinskaya, A.
' | Introduction of participants Moldovan,
(instructors, trainees). E. Makeyeva
10:00—11:00 Training overview: objectives, A. Borisenko

expected outcomes and follow-up
activities, including short- and

long-term plans to implement E. Makeyeva, K.
DNA barcoding in the region. Panteley, T. Zheleznova -
an authorized
11:00_ 13:00 Introduction to CBD-GTI, repr_esentative of the
' | NBSAP, Nagoya Protocol, and Ministry of Natural
CITES. Resources and
Environmental Protection
of the Republic of
Belarus.
14:00-18:00 Introduction to DNA barcoding as | Joint Conference hall
a tool for rapid identification of event T. Lipinskaya, A.
plant and animal species and for Moldovan, N. Voronova
genetic resources inventory and
conservation A. Borisenko
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Standard DNA-barcoding
workflow: Introduction to BOLD

systems
Day 2 9:00-13:00| Laboratory safety Theory Joint Conference hall
21.08 event T. Lipinskaya, A.
Tuesday Principles of Moldovan,
barcode-friendly A. Borisenko
collecting (DNA-
friendly Practical BBI group | Republican DNA Bank of
preservation and part a human, animals, plants
metadata collection) and microorganisms, IGC
E. Mikhalenko, N. Savina,
Data recording, N. Voronova
preservation and GTI group | Laboratory of molecular
labelling and zoology of SPCB
Imaging H. Gajduchenko, V.
Golovenchik
Preparing data for
submission (Excel
dataset)
14:00-18:00 Specimen data Theory Joint Conference hall
uploading to BOLD | and event T. Lipinskaya, A.
Practical Moldovan
part
Day 3 9:00-13:00| Specimen data Practical Joint Conference hall
22.08 uploading to BOLD | part event T. Lipinskaya, A.
Wednesday Moldovan,
A. Borisenko
14.00-18:00 Sampling and sub- Theory Joint Conference hall
sampling event T. Lipinskaya, A.
Moldovan,
Tissue sampling and A. Borisenko
DNA extraction Practical BBI group | Republican DNA Bank of
part a human, animals, plants
and microorganisms, IGC
E. Mikhalenko, N. Savina,
N. Voronova
GTI group | Laboratory of molecular
zoology of SPCB
H. Gajduchenko, V.
Golovenchik
Day 4 9:00-13:00| PCR amplification Theory Joint Conference hall
23.08 event T. Lipinskaya, A.
Thursday Moldovan
Practical BBI group | Republican DNA Bank of
part a human, animals, plants
and microorganisms, IGC
E. Mikhalenko, N. Savina,
N. Voronova
GTI group | Laboratory of molecular

zoology of SPCB
H. Gajduchenko, V.
Golovenchik
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14:00-16:00 Gel electrophoresis | Theory Joint Conference hall
event T. Lipinskaya, A.
Sequencing of PCR Moldovan
products Practical BBI group | Republican DNA Bank of
(Cleaning up of part a human, animals, plants
PCR products and and microorganisms, IGC
cycle sequencing E. Mikhalenko, N. Savina,
will be done by the N. Voronova
IGC the next GTI group | Laboratory of molecular
day/overnight) zoology of SPCB
H. Gajduchenko, V.
Golovenchik
16:.00-18:00 Bioinformatics (test data): Joint Conference hall
background information, event T. Lipinskaya, A.
sequence editing (assembly, Moldovan,
alignment) and database query A. Borisenko.
Day 5 9:00-18:00| Bioinformatics (real data): Joint Conference hall
24.08 sequence editing and data event N. Voronova
Friday validation
T. Lipinskaya, A.
Moldovan,
Submission of traces and A. Borisenko
sequences to BOLD
Day 6 10:00—-14.00 Excursion to the Zoological Joint
25.08 Museum and Central Botanical event
Saturday Garden to see different collections
of animals and plants
26.08 Free time
Sunday
Day7 9:00-13:00| BOLD: Managing data Joint Conference hall
27.08 event T. Lipinskaya, A.
Monday Moldovan,
M. Kuzmina
14:00-18:00 Sequence analysis using BOLD, Joint Conference hall
BLAST, MEGA event T. Lipinskaya, A.
Moldovan,
M. Kuzmina
Excursion to the Republican DNA E. Mikhalenko, E.
Bank of a Human, Animals, Makeyeva
Plants and Microorganisms
Day 8 9:00-13:00{ Wrap-up session: discussion on Joint Round-table discussion
28.08 the newly created BOLD project event All participants
Tuesday (number of species, good quality
barcodes and the newly
established regional DNA
barcode library)
14:00-18:00 Follow-up activities: short term Joint Round-table discussion
plans for strengthening the DNA | event All participants

barcode library through projects
involving all the participants;
follow-up plans for the regional
network

Long-term plans for using DNA
barcoding for identification of
invasive alien species and
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biodiversity monitoring

Day 9 9:00-13:00| Grant writing tips & tricks. Joint Round-table discussion
29.08 Discussions about possibilities for | event All participants
Wednesday funding at the regional level etc.
14:00-18:00 Discussion with potential Joint Round-table discussion
collaborators event All participants
Day 10 9:00-13:00| Discussion with potential Joint Round-table discussion
30.08 collaborators. event All participants
Thursday [14:00-18:00 Evaluation by the participants. Joint Round-table discussion
Submission of feedback forms. event All participants

Discussion on the report of the
training.

Certificate Ceremony. End of the
training. Closing ceremony,
participants' departure.
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