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e LIMEs are found in variable types of plants RNA, intergenic regions and protein-coding "7 20 40 60 80 100 120 140 160 180 200 220 240 260 280 other 56
sequences, including exons. REC length

JIAVIM-b1 06HapyXeHbl B Pa3inyHbIX BUAaX PacTuTenbHbix PHK, MeXreHHbIX y4acTKax u Fig 3. The distribution of lengths of RECs in - Fig 4. ;orrelation between
besloK-KoANPYIOLLUNX MOC/IEA0BATE/IbHOCTSIX, BK/1HOYasl 3K30HHbI. polyploidy of plants and
quantity of LIME’s copies in
different species.
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genome of Arabidopsis thaliana, where “x" is a
length and “y” is a percentage of RECs W|th that
length.
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Our lab explored genomic regions of extreme sequence conservation - LIMEs (Long Identical
Multispecies Elements). These parts of the genome are sequences with 100% identity and
minimum length of 20 nucleotides in various species. The reason for this extreme conservation tRNA tOp 100 LIMEs
remains a mystery. This elements has been studied in tetrapods but nothing is known about

plants. A. arabidopsis _thaliana
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Hawa nabopaTtopusa nccnegosasna reHoMHble 06/1aCTU C 3KCTpeMasZibHOM KOHCEPBATUBHOCTbLIO Glycine
nocnegoBaTtenbHocTeln - JTAUMbI (ONVHHbBIE UAEHTUYHbIE MYNbTUBUAOBbIE 3/1EMEHTbI). DTU YacTy
reHoMa npeacrtasnstoT cobon nocnepgosatTesnibHoCcTU co 100% MAEHTUYHOCTBIO MU MUHMMAbHOW
AnnHon 20 HYKNeoTuaoB Y pa3fiIMyHbIX BMAOB. [pUYMHA TaKOW KOHCEPBATUBHOCTU A0 CUX MOpP
OCTaeTca 3aragkom. DTU 3NeMeHTbl 6blIN U3YUYEHbl Y YETBEPOHOIMMX, HO O PACMONIOXKEHUN U Alanine solanum_tuberosum [l

HKLUMAX NX B paCTEHUSAX HU4Yero He 6b1s10 N3BECTHO. ] . .
PyHKU P Fig 5. This pie chart reflects the frequency of finding

Musa acuminatat | various LIMEs in different tRNA types in diverse plant
— et Socit” RIS N ;f‘jj;- v species. The inner layer stands for species (colours are on
bl ~ — the right), the middle one for number of copies of each
‘Oryza barthii LIME, and the inside layer is for different anticodons
D - (marked by letters). The colour of the middle and the
Fig 1. Phylogenetic tree of plant — —— inside layer reflects the type of amino acid.
species used in the analysis. 7

'‘Oryza glaberrima’

'‘Oryza punctata’

'Oryza brachyantha'

'‘Oryza sativa f. spontanea’ PLOIDY: 5
'‘Oryza rufipogon’
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Fig 6. This figure reflects the organisms in which / ‘ \

LIME 10352 can be found. In human it is located in

'Arabidopsis lyrata' PLOIDY: 5 Mouse Arabidopsis Thaliana

'‘Arabidopsis thaliana' |nCRNA, in mouse - U2 U6 RNA and il”l ArabidOpSiS =
'"Theobroma cacao' PLOIDY: 3 nCRNA
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'‘Glycine max'

'‘Prunus persica' PLOIDY: 3

'Populus trichocarpa' PLOIDY: 4
‘Brassica oleracea’
‘Brassica rapa' PLOIDY: 6
‘Brassica napus' PLOIDY: 5
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Puc 6. Cxema pacrnionoxenusi JIAUMa 10352 B
pa3HbIX opraHnamMax. B 4enoseke >T10T JIAUM
HaxoaAuTCca B  AJIMHHOW  Hekoaupywouwen  PHK

Methods yenoseka (IncRNA), B mMbiun - U2 U6 PHK, a B INcRNA

PesyxoBungke B Hekoaupytowen PHK (ncRNA).

Plant LIMEs Representative
e LIMEs

= Conclusions
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o e The quantity of copies of different LIMEs presented in researched plant species does not correlate with their
Clustering LIMEs to rest APl annotation ploidy.

Regions of Extreme Konnyectso KOMMn pasimnyHbIX JNTAM-0B B nccneayembix BUAaxX pacTeHUM He KoppenimpyeT C nx naouaHoOCTbHO.

Conservation (RECs) e We found LIMEs in different RNA types and one LIME was found in human s IncRNA, mouses”™ U2 U6 RNA
and Arabidopsis” ncRNA.
TOP 100

NANMBbI HaxoaaTcsa B pa3Hbix TMnax PHK, 6en10K-KOAMPYIOWMX 06/1aCTIX, MEXIEeHHbIX yyacTKax.
e Different RNA types with various LIMEs prevail in diverse species.
Search B pa3HbIX opraHusMax npeobnagatoT pasHble Tunbl TPHK, B KoTOpbIX BCTpeyatTcs JIAUMbL.

nNcﬂDE e Median length of REC - 44 bp, median LIME number in REC - 26.

MeanaHa annHbol REC - 44 HykneoTuaa, a MeamnaHa KosindecTtBa J'IAVIM—OB, Bxoaswmnx B REC - 26.

Future Directions

RNA annotation e Come up with the explanation of humber of LIMEs copies.

Polyploidy hypothesis ViccnegoBartb pasindmne kosmdecrea korinm JIAVUIM-0B B pa3Hbix opraHn3mMax.
e Compare LIMEs in plant tRNA to those in other species.
RMSD copies = Y.(n — n')? CpaBHuUTb JIAUM-b1 B pactutesnbHbix PHK ¢ mogo6HbIMU B APY X BUAAX.
| e Analyse LIMEs in protein-coding regions of other organisms

MMpoaHanusuposate JIAUM-bI B 6e/10K-KOAMPYIOWMX [1OC/IEA0BATENLHOCTAX APYIrMX

Fig 2. The scheme reflects main stages of our work. We clustered our LIMEs to create the annotation OpraHn3MosB.
using rest API in Ensemble. Then we took 100 longest LIMEs to search them in RNA databases and
created RNA annotation. Finally, we counted the number of LIMEs copies to test polyploidy hypothesis.

Pnc 2. Cxema otobpaxaeT OCHOBHbIE 3Tarlbl Hallen pabotbl. Mbl K/iacTtepn3oBasiv Halun 1arMbl 7151 Re fe re n ce s

aHHoTauyuu rnpu rnoMoLyn Ensembl rest API. llocne s1oro riponssesin nonck 100-a cambix AJTMHHbBIX

JIAIM-0B B pas/inyHbix 6azax AaHHbix PHK n coctaBuim aHHoTaumro. B KOHLUE, Mbl HALL/IM KOJIMYECTBO 1. Nicholas Panchy, Melissa Lehti-Shiu, Shin-Han Shiu. Plant Physiology. 2016
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KOruu ﬂAI;IM-OB B pa3HbIX BUAax pacteHui A1 poOBEPKU MroTe3bl 0 3aBUCUMOCTU KOJIMYECTBA KOMUMn .
o Aaaxp A TIPOBE 2. Korkin, D., Reneker, J. et al. PNAS, 109(19). 2012.
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