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COBpEMEHHBIE TEHOMHBIC TEXHOJIOTUU
B (DYHAAMEHTAIBHBIX U IPUKIATHBIX
UCCIIETOBAHUAX BUIOB popa Populus L.
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Current genomic technologies in the basic and applied research of Populus species
M.YV. Lebedeva, V.V. Taranov (All-Russia Research Institute of Agricultural Biotechnology)

Populus species have a great economic importance and are cultivated worldwide due to fast
growth, resistance to adverse environment and amenability to vegetative propagation. In addition,
poplars are a model species in the studies of woody plant genetic and physiology.

By this moment genomes of some species and hybrids — P. trichocarpa, P. euphratica, P. nigra,
P. alba, P. tremula, P. tremula x P. alba — are sequenced with different whole-genome sequencing
technologies, and the genomic structures were compared. The availability of the genome sequence
data significantly facilitated the usage of high-throughput genotyping methods, for example
RADseq, which allow you to identify the large number of polymorphisms, generally single-
nucleotide substitutions, and to develop high-density linkage maps. Using high-density linkage
maps, the effective search of loci associated with valuable features — growth speed, biomass,
phenology traits and others using the QTL (Quantitative Trait Loci) and GWAS (Genome-Wide
Association Study) analyses.

Identification of genes that determine valuable features opens the way to the guided modification
of poplar genome using the modern genome-editing technologies. CRISPR/Cas9 technology was
used to edit genomes of few poplar species and showed high effectiveness in targeted inactivation
of genes.

In this review, current genomic technologies used for poplar investigation are described.
The considered approaches promote the production of new basic knowledge and the breeding of
poplar, which is crucial for wood species.
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CoBpemMeHHbIe TeHOMHbIE TEXHOJIOTHH B (DYHIAMEHTATBHBIX U MPUKJIAJAHBIX UCCIIENOBAHUSIX BUIOB
pona Populus L.

M.B. Jledenepa, B.B. Tapanos

Bunsl pona Populus nMeroT BaxkHOE X03511ICTBEHHOE 3HAY€HKE U LIMPOKO UCTIOJIb3YIOTCS B IJIaH-
TALIMOHHOM JIECOBBIPAIIMBAHUY TI0 BCEMY MUPY Giarogapsi ObICTPOMY POCTY, YCTOMUMBOCTHU K
HeOJIaroMpPUSATHBIM YCJIOBUSIM U CIIOCOOHOCTU K 3(PHEeKTUBHOMY BEreTaTUBHOMY Pa3MHOXKeE-
Huto. KpoMe Toro, TOmoJst SIBISIIOTCST MOAETBLHBIM 00BEKTOM IS M3ydeHUsI TeHETUKU 1 (DU31O0-
JIOTUM APEBECHBIX PACTEHUIA.

K HacTosiiiemMy BpeMeHU ¢ TPUMEHEHHUEM Pa3IMUHbIX TEXHOJIOTU I MOJTHOTEHOMHOTO CEKBEHU -
POBaHUSI OTpeie/IeHbl HYKJICOTHIHbIE TTOCIeI0BATEIbHOCTH TeHOMOB HECKOJIbKHX BUIOB U TH-
opunoB — P. trichocarpa, P. euphratica, P. nigra, P. alba, P. tremula, P. tremula x P. alba, 1To
TTO3BOJIMJIO TIPOBOIMTH CPAaBHUTEJIEHOE M3YIeHUE CTPYKTYPBI TEHOMOB TOTIOJNEN pa3HBIX BUIOB.
Hanuuue noHoi# nociie1oBaTeIbHOCTH TeHOMA CYIIIECTBEHHO 00J1erYnao MpUMEeHEHUEe METO-
JTOB BBICOKOTIPOU3BOUTEILHOTO TeHOTUTTMPOBaHUsI, HaripuMep, RADseq, KOTopble O3BOISIIOT
BBISIBUTH OOJIBIIIOE KOJTMUECTBO MOJMMOPMU3MOB, 0OBIYHO OTHOHYKJICOTUIHBIX 3aMEH, U CTPO-
WUTb TeHETUIECKIE KapThl BEICOKOM TUIOTHOCTH. C MCTIOJIb30BaHNEM TEHETUIECKIX KapT BBICO-
KO MJIOTHOCTU BO3MOXKEH 3(h(EKTUBHBII ITOMCK JIOKYCOB, CBSI3aHHBIX C XO3SIUCTBEHHO LIEHHBI-
MU MIPU3HAKaAMU — CKOPOCTbIO POCTa, 3aracoM 6romacchl, (HeHOJIOrMIeCKUMHU MPU3HAKAMU C
npumeneHneM QTL (Quantitative Trait Loci) u GWAS (Genome-Wide Association Study) ana-
JIN30B.

BrisiBiIeHME T€HOB, BIUSIONINX Ha XO3SMCTBEHHO IIEHHBIE TIPU3HAKH, OTKPHIBAET TIEPCITEKTUBEI
IUIsI HarpaBJIeHHOW MoarGbUKaIIMU TeHOMa TOTOJIeH ¢ UCTIOb30BAHUEM COBPEMEHHBIX TEXHO-
Joruii reHomHoro penaktuposanusi. Texnonorust CRISPR/Cas9 6bi1a mpumeHeHa ajist penak-
TUPOBAHUS TEHOMOB HECKOJBKUX BUIOB TOTOJIEN 1 MPOIEMOHCTPUPOBAJIa BEICOKYIO A(hdex-
TUBHOCTD JIJIST HATIpaBJIeHHON MHAKTUBAIIMM 1I€JIEBBIX TeHOB.

PaCCMOTpeHHHC TOAXOAbI CHOCO6CTByIOT KakK IOJIYYCHUIO HOBLIX beH,Z[aMCHTaJTLHI)IX 3HaHPIﬁ[,
TaK U YCKOPEHUIO CCJICKIUU TOHO)'[CfI, 4TO OJId ,E[peBCCHOfI IIOPOJLI ABJIACTCA OUYCHDb aKTyaJlb-
HBbIM.
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