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PacteHusa (nat. Plantae nnu nat. Vegetabilia) - ogHa U3 OCHOBHbIX rpyrnn MHOMOKNETOYHbIX
opraHusMosB. Mo gaHHbIM 2004 roga 6b110 3aperncTpupoBaHo okono 287 655 pasnnyHbiX BUAOB
pacTteHuun, cpean Hmx okono 258 650 uyseTtkoBbix, 16 000 mxos, 11 000 nanopoTHukoBmkos 1 8000
3e/1éHbIX BOAOPOC/EN.

B HacToswWwee BpeMsa onpenensowmMmn npm3HakaMm pacTteHUn aBasTCa Hannyme naoTHOU, He
nponyckatoLen TBEépabliX YacTul, KNeTo4YHon 060n104KkM (Kak NpaBuno, COCTOSLWEN U3 LENIo3bl), a
Takxe aBToTpodHOoe (06blYHO POTOTPOHOE) NUTAHME — MOJSIyYEHNE OpraHMYECKUX BELLECTB C
MOMOLLbIO YINEKMCNOro rasa n aHeprumn conHua (potocnHtes). OgHaAKO eCTb pacTeHuss-napasuThl,
HecnocobHble K POTOCUHTESY.
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PacteHmMsa — reHOM

Common Scientific Nuclear
name name genome

size (1)
Wheat Triticum aestivum 15,966
Onion Allium cepa 15,200
Garden pea Pisum sativum 3,947
Comn Zea mays 2292
Asparragus Asparagus officinalis 1,308
Tomato Lycopersicum esculentum o07
Sugarbeet Beta vulgaris 758
Apple Malus X domestica 743
Common bean  Phaseolus vulgaris 637
Cantaloupe Cucumis melo 454
Grape Vitis vinifera 483
Man oMo sapiens Z.010

1: Expressed in Megabases (1Mb:1,000,000 bases)

Pasmepbl reHOMOB paCTeHMl‘;I MOTYT OT/ZIN4aTbCAd B COTHU pa3
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PacTteHunsa — pa3Mmep reHoMa

CaMbIM KOPOTKMM reHOMOM cpeaun pacteHui (U aykapumoT) obnanaer 3eneHas
Boaopocnb Ostreococcus tauri. Pa3amep reHoMa 3TOro nNAaHKTOHHOIO
MUKpoopraHmama Bcero okosno 11.500.000 n.H. B reHoMe 6b1510 06Hapy»XeHo
~8.000 reHoB, okono 60% He MMerT CXOACTBA C U3BECTHbIMU reHaMn Apyrux
opraHnsMoB, 20% reHoB roMOJIOrMYHbI FreHaM ApYrux 3eneHbix sogopocnen, 20%
- 6bakTepunanbHbIM reHaMm. Cyast N0 BCeMy, rOpU30OHTasIbHbIM NEPEHOC reHOB UrpaeT
CYLLEeCTBEHHY pOJib B 3BOJIIOLMMN FrEHOMOB 3€eJIeHblX BOAOPOC/EN.
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Ponb nonunaonansaumn B 3BOSIIOLUNM HEKOTOPLIX KYNbTYPHbIX pacTeHUN

MNonunnonansa, B YaCTHOCTU annonoannAouans, UrpaeT CYLLECTBEHHYIO posb B
3BOIIOLINMU PACTEHWNIA. ANNONONUMNIIONANS - KPAaTHOE YBEMYEHUE YMC/Ia XPOMOCOM Y
rMépuaoB Npu CKPELLMBAHNM pa3HbIX BUAOB (MEXBUAOBAA N MEXPOA0Bas
rmépuansauns). Y annononnnionaos pasMep reHoMa MOXeT 6biTb orpoMeH — Ao 20

MUNINapAoB MN.H.
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< ENTREZ i a N nnnoc\(m)n
d NCB[ Genome Prote'e‘t __ infc rg‘;:;tc“(;l\}ery

Entrez Genome Nucleotide Protein PopSet PubMed Taxonomy

Searchlbenome Project ” Go | Clear I
, ‘ Properties of Eukaryvotic Genome Sequencing Projects !
Organism Group: I All Plants - [ Sequencing Status: IAII I Sequencing Method: IAII EI Go I Reset |
Abbreviations: GB - GenBank Accessions; PM - PybMed: B - 5 - = hive; B - BLAST; M - Map Viewer; F - FTP Sites
- 48 E)kar\ otic Genome Sequencing Projects Selectefl: Complete - 3, Assembly - 10, In Progress - 35 I
Organism Information gequence Tniormation Links
Genome 2 Release
GPID Organism Group Subgroup TaxID Size CT“, Status Method Depth Date Center/Consortium GEPMEGIBME
M S
18745 Aquilegia formosa Plants Land Plants 223430 Y WGS DOE Joint Genome Institute
Progress
15663 Arabidopsis lvrata Plants Land Plants 39689 o DOE Joint Genome Institute B
Progress
WGS
13190 Arabidopsis thaliana Plants LandPlants 3702 1192 5 Complete & 121472000 Sabidopsis Genome Initiative GBPMRGIBME
Clone- mote
based
12480 Brassica oleracea Plants Land Plants 3712 600 9 LE WGS 044X TIGR PM T
Progress
28561 Brassica rapa Chiifu Plants LandPlants 3711 500 10 = Cons —Lt,he .\Zul'tinatior%alBrassicara 2
Progress based Sequencing Project [more
13878 Capsella rubella Plants Land Plants 81883 250 = T DOE Joint Genome Institute
Progress
e ~ o
20267 Carica papava SunUp Plants LandPlants 3649 Assembly WGS 3X el L i G
: Consortium [more
12260 Chlamvdomonas reinhardti Plants Green Algae 3033 100 17 Assembly WGS 128X 02/142004 DOE Joint Genome Institute GBEPM GTIB E
18711 Chlorella sp. NC64A Plants Green Algae 310507 pml::;« WGS DOE Joint Genome Institute

Mo KONMYECTBY FEHOMHbIX MPOEKTOB PacTeHUS 3HAYUTENIbHO YCTYMNatT APYrMM rpynnam
3YKapunoT. DTO CBS3aHO, B NepBYylo o4epeab, C OFPOMHbIM pa3MepPOM FreHOMOB
60NbLUMHCTBA KY/IbTYPHbIX PACTEHUI, @ TaKXe C CYWEeCTBEHHbIMU TPYAHOCTAMM,
KOTOpble BCTpeyarTcs npu cbopke reHomMa — Hamyme OrpoMHOro Yncsa NnoBTOPEHHbIX
nocneposatenbHocTten (Ao 90%) aenaet npouecc c6OpKM reHoMa OYEHb CTOXKHbIM.
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Entrez Genome Nucleotide Protein PopSet PubMed Taxonomy

a -
Il - ! SearchlGenome Project ” Go I Clear]
S A ' - 1 Properties of Eukarvotic Genome Sequencing Projects ‘
- Organism Group: ILand Plants 'I Sequencing Status: IAII 'l Sequencing Method: |A!I ;’ Go | Reset |
-
l Abbreviations: GB - GenBank Accessions; PM - PubMed: B - essions; G - Entrez Gene; T - Trace Archive; B - BLAST; M - Map Viewer; F - FTP Sites
- ' I 39 Eukaryotic Genome Sequencing Projects Selectedt Complete - 3, Aksembly - 8, In Progress - 28
—
e - Organism Information Sequence Information Links
-
| . Genome # Release
GPID Organism Group Subgroup TaxID Size Chr Status  Method Depth Date Center/Consortium GEPMRGIBME
Mb) T G
18745 Aquilegia formosa Plants Land Plants 223430 Te WGS DOE Joint Genome Institute
Progress
15663 Arabidopsis lvrata Plants Land Plants 3968% In DOE Joint Genome Institute B
Progress
WGS
13190 Arabidopsis thaliana Plants LandPlants 3702 1192 5 Complete & 1214 200 2:eebidopsis Genome Initiative GBPMRGIBME
Clone- more
based

Ha cerogHswHuUM AeHb B 6ase
NCBI nHaoekcupyetca 39 reHOMHbIX
NPOEKTOB pacTeHUN,

3 N3 HMUX 3aBepLUeHbl — 3TO
reHOMbl MOAEeNbHOro opraHm3mMa
Arabidopsis thaliana v aByx
copTtoB puca Oryza sativa.

Oryza sativa L.
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ENTREZ e =TS e T aalicn
> NCBI Genome Project il | inforgatice,

Entrez Genome Nucleotide Protein PopSet PubMed Taxonomy

Search IGenome Project l I Go l Clear I
’_ Properties of Eukarvotic Genome Sequencing Projects |
Organism Group: lGreen Algae j Sequencing Status: |AII vl Sequencing Method: IAII LI Go l Reset |
Abbreviations: GB - GenBank Accessions; PM - PubMed; R - RefSeq Accessions; G - Entrez Gene; T - Trace Archive; B - BLAST; M - Map Viewer; F - FTP Sites
| 9 Eukaryotic Genome Sequencing Projects Selected: Complete - 0, Assembly - 2, In Progress - 7 save
Organism Information Sequence Information Links
Genome  , Release
GPID Organism Group Subgroup TaxIDJ Size Cir Status Method Depth Date Center/Consortium GEPMREGIBME
b)) T e
12260 Chlamvdomonas reinhardtii Plants Green Algae 3033 100 17 Rssembly WGS 128X 02/14/2004 DOE Joint Genome Institute GEPM GTB E
18711 Chlorella sp. NC64A Plants Green Algae 310307 | rol::re« WGS DOE Joint Genome Institute
18715 Chlorella vulzaris Plants Green Algae 3077 toi_’?ﬂs WGS DOE Joint Genome Institute G E
18608 Dunaliella salina Plants Green Algae 3046 5 DOE Joint Genome Institute
rogress
15676 Micromonas pusilla Plants Green Algae 38833 - DOE Joint Genome Institute
rogress
13678 Micromonas pusilla Plants Green Algae 38833 15 L o DOE Joint Genome Institute
= rogress
13044 W Plants Green Algae 236017 1325 21 Rssembly WGS 04/10/2007 DOE Joint Genome Institute [more] GB G B
WGS
T .
12812 Ostreococcus taurt OTHSS  Plants Green Algae 70448 125 20 o . & 7X  04/30/2005 Laboratoire Arago. France GBPM G
2 rogress Clone-
based
13108 Volvox carten Plants Green Algae 3067 120 In DOE Joint Genome Institute T
T = rogress

3eneHble BoAopoc/n 061aaatoT ropasfio MEHbLLUMMU FrEHOMaMU, YeM IPYrue pacTeHus —
HEeYAUBUTENbHO, YTO U3 48 reHOMHbIX NPOEKTOB PacTeHU — 9 OTHOCATCH K 3€/IEHbIM
BOJOPOC/IAM.
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PacteHmMsa — reHOM

BepodATHO, KOIMYECTBO FEHOMHbIX MPOEKTOB CU/IbHO 3aHMXeHo B NCBI.

other Viridiplantae

Cycads
Gnetopsids
Conifers

basal Magnoliophyta

magnoliids
Liliopsida

basal eudicots

basal core eudicots

caryophyllales
asterids

rosids

Ceratoptens, Chlamydomonas, Ginkgo, Marchantia, Physcomitrelia, Selaginella, Tortula
Cycas, Zamia

Gnefum, Welwitschia

Cryptomeria, Picea (2), Pinus {2), Pseudotsuga

Amborelia, Nuphar

Linodendron, Persea, Saruma

Acorus, Allium, Ananas, Asparagus, Avena, Elseis, Festfuca, Hordeum, Leymus,
Lycoris, Oryza (2}, Panicum, Pennisefum, Puccinellia, Saccharum, Secale, Sorghum
{3}, Tnticum (3), Yucca, Zantedeschia, Zea

Eschscholzia

Ribes

Beta, Limonium, Mesembryanthemum, Piumbago, Tamarnx

Antirchinum, Apium, Avicennia, Camellia, Capsicum, Coffea, Gerbera, Hedyotis (2),
Helianthus (3), ipomoea (2), Lactuca, Lycopersicon, Mentha, Mimulus, Nicotiana {3),
Panax, Petunia, Salvia, Sesamum, Solanum, Stevia, Triphysaria, Vaccinium, Zinnia
Arabidopsis, Arachis, Betula, Brassica (2), Bruguiera, Cifrus (2), Cucumis, Descurainia,
Euphorbia (2), Fragaria, Glycine {2), Gossypium (3), Hevea, Juglans, Linum, Lotus,
Lupinus, Malus, Manihot, Medicago (2}, Phaseolus (2), Pisum, Poncirus, Populus {3},
Prunus {3), Ricinus, Robinia, Rosa, Thellungiella, Theobroma, Vitis {3}

FeHOMHbIe NPOEKTblI paCTeHUI COrnacHo Apyroi 6ase AaHHbIX - AgroGenome
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Repeat content analysis of 12 Oryza species using RepeatMasker and RECON

PacteHuMss — cOCTaB reHoMa

Repeat content by RepeatMasker Total Overlap with RepeatMasker (% of total) Unige (% of total] Total repeat content

Repeat content by RECON

Species

0. sativa (Nipponbare) 29.4% 37.2% 23.8% (64%) 13.4% (36%) 42.8%
Q. nivara 37.0% 47.6% 29.5% (62%) 18.1% (38%) 55.1%
0. rufipogon 36.6% 49.7% 34.6% (70%) 15.2% (30%) 51.7%
0. glaberrima 28.5% 30.9% 19.8% (64%) 11.2% (36%) 39.7%
0. punctata 40.8% 41.4% 30.7% (74%) 10.7% (26%) 51.5%
0. officinalis 47.2% 56.5% 37.6% (67%) 18.9% (33%) 66.1%
0. minuta 44.0% 46.3% 32.2% (70%) 14.1% (30%) 58.1%
0. alta 43.2% 47.9% 33.2% (69%) 14.7% (31%) 57.9%
0. australiensis 55.0% 66.4% 45.4% (68%) 21.0% (32%) 76.0%
0. brachyantha 20.9% 27.5% 11.6% (42%) 15.9% (58%) 36.8%
0. granulata 30.1% 30.9% 20.5% (66%) 10.4% (34%) 40.5%
0. ridleyi 35.6% 42.7% 23.0% (54%) 19.7% (46%) 55.2%
Q. coarctata 19.7% 24.5% 7.7% (32%) 16.7% (68%) 36.4%

Kim et al. Genome Biology 2008 9:R45 do0i:10.1186/gb-2008-5-2-r45

AHanuns nosBTopoB 13 BMAOB puca.

3HauYNTEesNbHY 4YaCTb FreHOMOB paCTeHMVI 3aHMMalOT NOBTOPEHHbIE MOC/1EA0BATE/IbHOCTU.
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PacteHuMss — cOCTaB reHoMa
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Koppensiumsa pa3mepos reHoma 13 BMAOB puca U KOMYecTBa NOBTOPOB
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PacteHuss — MO6GMJIbHbIE 3J/1eMEeHTbI

Class/subclass/
superfamily

Class 1

Non-LTR
retrotransposons

LINEs; L1 clade
SINEs
LTR

retrotransposons
copia-like

gypsy-like

Class 2
DNA transposons
hAT
CACTA

Mutator
PIF/Harbinger

Tc1/manner

Species

Z. mays
L. speciosum
A. thaliana

N. tabacum
B. napus

M. tabacum
N. tabacum
Hordeum sp.
O. sativa

Z. mays

Z. mays

Z. mays

Z. mays
Z. mays
0. sativa
A, thaliana
A, thaliana
A, thaliana
A, thaliana

Z. mays

Z. mays
A, thaliana

Z. mays
A, thaliana

Z. mays
Angicsperms

Angicsperms

Autonomous
member(s)

Cin4
Del2t
Talt*

Tnt1A
Tto?
BARE-1
Tosi7
Hopscotch
Opie-2*
Magellan
Huck-2*
RIRE2 ?
Athila 4*
Athila 67
Ta3
Tar17

Ac

Spm
CAC1

MuDR
AtMut

PifFa
PIF-like

MLEs

Non-autonomous Copy number

member(s)

TS
St

!

S1

Dasheng

Ds

dSpm
CAC2

Mut

mPIF
Tounst-like

Stowaway-like

of the entire family

50-100
250,000

50-100
50-100
4(20)
10-100
1(4)

6,000
Variable

Variable

Bce knaccbl U TUNbl MOBUNBbHBIX 3/1IEMEHTOB npeacrtaB/i€EHbl B reHOMax paCTeHMIZ. Nx
KOMMMHOCTb MOXET 3HAaUYUTENIbHO BapbnpoBaTb, OAHAKO, KaK NMpaBwW/10 3HAYNTEJIbHYIO
4acTb BCEX MOOU/IbHbBIX 3/1IEMEHTOB B reHOoMe cocTaBnsatoT LTR PETPOTPAHCIMO30HbI.
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PacteHuss — MO6GMJIbHbIE 3J/1eMEeHTbI
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CpaBHUTENbHbIM aHanM3 coctaBa nosTopeHHon HK 13 Bnaos puca.
Hanbonblwee KONMYeCTBO NOBTOPOB NPeAcTaBnstoT coboM peTpoTPaHCNO30HHbI,
OHK TpaHcno3oHbl n MITE anemMeHThI.

R —— dip loid o | tetraploid |
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7 i E—
— |
T p— / .!// I = —_—
I I
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W & o -\\6‘% & '&\ g & & \)\‘b\ . (\\)\’o NG ' b\d\ @\%',\
S T A Y A G & e g
° (e & g ¢ & 4 ¢ o ) ¢
o 02 o o » o o 0
(o} o
B Retro TEs ™ DNA TE (Non-MITE) DNA TE(MTE) Mcentromeric MTelomere Ribosomal ™ Unclassified SSR/LowComp
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PacteHuss — MO6GMJIbHbIE 3J/1eMEeHTbI

l Diversification

A’*%%‘JL n |_> | ) fl\_, l ~ ,TI_, mis;
\',« \'/ gl N Qap repar

Fow Gopies. . CIRD : CHD :  CIRD) . CIED)
uW-m,?u;Jofj >l<.-ar:)s-s-.rr:o;ih.za.ti;n.?. l :’/ "\ ——

Many copies

Conserved size OOO OOO OOO OO O O
0003 ooog 0008 o0 OO
. O O | O O O O OO

MITE subfamily
| |

MITE family

Nature Reviews | Genetics

Bo3HukHoBeHMe MITE aneMeHTOB.
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Small spots:

frequent excision Large spot:

late in kemel excision early in
development kernal develcpment

Revertant Mo eiaion
We E'sed“ autonomous
Won element not
restored in genome
No product
Activator
o —

Excision of TE
in somatic cells = spot
in germ cells = revertant

Nature Reviews | Genetics

MobunbHbIe 3N1eMEeHTbI MrparoT CywectBeHHYO poOJib B 3BOJTIOLNN paCTeHMl‘;i.



PacTteHusa — X/1I0pOnNJIaCTHbI FTEHOM

-
» " 2 333 19,4240 o 5200 Sizes of completely sequenced chloroplast and
7 9,
s f 7\ 3l 1| 3,3 7° 3l° / /9 related plastid genomes.!
- g(g Taxonomic characterization | Size (kb)
9 and species
= Kingdom Protoctista
— w - Astasia longa 73.3
' Euglena gracilis 143.2
- Toxoplasma gondii 35.0
l - Algae
. o~ ' Chlorella vulgaris 150.6
- - _wo Cyanidium caldarium 164.9
- Cyanophora paradoxa 135.6
E . 50 Psbg Guillardia theta 121.5
: ffgz i~ __9,31 Mesostigma viride 1184
B =6
- oo ) Nephroselmis olivacea 200.8
- 2 Gossypium hirsutum Porphyra purpurea 191.0
160,301 bp ik Odontella sinensis 119.7
Ml - Bropn
- AT Marchantia polymorpha 121.0
Conifer
s =~14,36,37 ) s
u & ! s  Pinus thumbergii 119.7
- ~20 Monocots, Poales
4,25,
57555 40,41 Oryza sativa 134.5
b ; / 16,22, 29, ¥t :
Lad - 15,26, 40, 44, 45,51, Triticum aestivum 134.5
- . 41,44, 45 52,53, 54
- - 51,52.53, Zea mays 140.4
oy e B 54
® o Eurosids
. - l Fabales
Lotus japonicus 150.5
ot
. . /| 13, 38,39 Myrtles
- - 12,38, 39/ | Oenothera elata 163.9
- - B Rubisco subunit 24,43 2HE :
= ShotOﬁystem p'rotte(ijn "9 s Brassicales
= H o e o Arabidopsis thaliana 154.5
NADH dehydrogenase =
i Ribosomal protein subunit Euasterids
e Ribosomal RNA
cP)Iarl]stid-encoded RNA polymerase Solanales
t —
' = Unk?\rown function / Unnamed (ycf) Nicotiana tabacum 155.9
Pseudogene s
Transfer RNA Lamiales
- - inten Epifagus virginiana 70.0

!Source: Saccone and Pesole (2003).



