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PazMepbl reHOMOB pacCTeHUMN

3 ~135 Mbp ~17 Gbp

x 125

Arabidopsis thaliana Triticum aestivum

http://data.kew.org/cvalues/



PazMepbl reHOMOB pacCTeHUMN

~63 Mbp ~149 Gbp

N

X 2 365

Genlisea aurea Paris japonica

CaMbIH OONBIIION '€EHOM MHOT'OKAETOYHBIX http://data.kew.org/cvalues/
(He TOABKO PaCTEeHHH)
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[IoAHUIIAOMAMS M MEXBHAOBAA
I'I’I 6pI’IAI’I3 aI.'I;I/IFI diversification of angiosperms

vascular plants |
T flowering plants
*

Glycine max

Malus domestica
Arabidopsis thaliana
Brassica rapa

Carica papoya
Populus trichocarpa
Linum usitatissimum
: Vitis vinifera

i s~ Nicotiana

: Solanum

| Petunia

Zea mays

: Oryza sativa

1 Triticum aestivum
——0

Musa acuminata

land plants !

ek

green pl:nts : | seed plants
' *

f ANITA

OSequoia sempervirens
Taxus

og- mw

. Cedrus
g Ginkgo

Monilophytes
(ca. 13,000 species)

Lycophytes
(ca. 1200 species)
Sphagnum sp.
O‘ N — Physcomltrel;z; psgtens
Charophytes
‘ g‘ 12,000 species)
- (ca.?lr;!) species)

y :
1 SOOVg(BO 4(])0 360 260 1 60 d Mya
-700

Cretaceous—Tertiary extinction event

Eudicots

Angiosperms
(ca. 400,000 species)

Monocots

Basal Angiosperms

Gymnosperms
(ca. 1000 species)
‘Pteridophytes’

Bryophytes
(ca. 20,000 species)

Green algae

Alixetal.,, 2017
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; Ginkgo
! Monilophytes
(ca. 13,000 species)
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0‘ Physcomitrium sp.
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& : Green algae
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V7 T
el 500 = 300 200 100 / Oya Rlix et al., 2017

Cretaceous—Tertiary extinction event

(ca. 1000 species)

‘Pteridophytes’
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PH6PHAH3auHH [ diversification g[ angiospermsj 3

vascular plants

*
land plants '
T—— , — —

green pl:nts | [ seed plants

Glycine max

Malus domestica
Arabidopsis thaliana
Brassica rapa Eudicots
Carica papoya
Populus trichocarpa
Linum usitatissimum
Vitis vinifera

| /= Nicotiana Angiosperms

. Solanum (ca. 400,000 species)
| Petunia

Zea mays
. Oryza sativa Monocots
5 3 Triticum aestivum \

flowering plants
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()Sequofa sempervirens
Taxus
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Cedrus

Ginkgo
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(ca. 13,000 species)

Lycophytes
(ca. 1200 species)

oo eryophytes

O~ 4 Physcomltrella patens ~  (ca. 20,000 species)

‘ (ca. 12,000 spedes}

Chlom hvt Green algae
(ca. 4300 species)

‘Pteridophytes’

7 ' ) ) k - }
o = . 8 ' / Mya Rlix et al., 2017

Cretaceous—Tertiary extinction event
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THE ORIGIN OF SPECIES

T'naBa I. BAPMAIIVM [TPY AOMECTHKALINH .
T'naBa II. BAPHAIIWY B IIPUPOAE -




AoMecTUIIMPOBAHHEBIC PACTEHMS —

MOAEAD 9BOAIOIINMN
ANKHe nmpesku

CenbCKOX0O3IHUCTBEHHBIC

KYABTYPBI

~250 BHAOB pacTeHHN
Bce monoxe 12 000 neT
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Tpuba Triticeae STumeHb

OOBIKHOBEHHBIM
2n =14 /7
10-14 mnn ner —> Hordeum vulgare HH
HA3aA4,
on=2x=14 Triticum monococcum Aegllops sharonensis Aegilo p s z‘a 150hi
~3£Ha;‘ = Triticum urartu Aeqgilops speltoides
AA \ 1
2n=4x=28 1
~0.5 MAH KeT Triticum turgidum
e BB AA
an = 6x = 42 TrHticum aestivum
~8 TBIC. AET

Hasaz BBAADD




n=2x=14 2n=4x = 28 2n = 6bx =42

{riticumn urartu Iriticumn turgidum {riticurm aestivum
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3aumuTa TPOTHUB HAaCEeKOMBIX M MMKPOOGHBIX TaTOreHoOB YV 351aKOB
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N- 0 N* "0
OH OH

2, 4- AUTYAPOKCH- 1, 4-O€H30KCA3UH-3-0H 2,4- AUTMAPOKCH- 1 -METOKCH- | ,4-O€H30KCa3UH-3-0H



Y KYKYpY35bI

A : 1 kb )
- ,‘2 Bx3, Bx4 TAG
¢ ’ i Bx5 ATG LT L (A)n
Nokycer 4H: J ~~ " Bx1, e —le4 (- —
e Bx 1 TpunrodaH-cuHTa3a RSN N
] ATG f TGA (A),
« Bx2 - : — I — —
Bx 3 IUTOXPOM-P450- = SSHOSIme Bx3 |l o
[ ]
X9 | sapucuMbre B ATG i y TAG (A)
 Bx4 | wvoHookcHTeHasw! bx1-Mu ' i ] —
1 A924 bp in bx1 , Bx5 11
* Bx5 S ' me  w, ATG /i TAG  (n),
- — H—-H- - —F------ 1 H —
Bx1 2490bp  pyo

Frey et al. 1997

Sclence 01 Aug 1997

Vol. 277, Issue 5326, pp. 696-699
DQOI: 10.1126/science.277.5326.696



Indole-3-glycerol phosphate
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. (I° oH Frey et al. 1997
N"So Sclence 01 Aug 1997:
HBOA Vol. 277, Issue 5326, pp. 696-699
y BXS DOI: 10.1126/science.277.5326.696
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Pest and disease VAT S0 %
resistance L b ;OH [IpuMepsnI COeAUHEHUH, AN KOTOPBIX
-D-Glu (1-

OCHOBHbIE MEeTab0oAHYECKHE ITYTH
XapaKTEepPHU30BAAHCH OOHAPYXEHHEM
KNAAaCTEPOB Ha OCHOBE IIPHU3HAKOB.

Avena strigosa

Avenacin A-1

Disease resistance

(0] (0]
W HaC—(CHz)i-C-c-E—(CHy)a—CH
1 14 16 31

d
B-Diketones @)

Protective leaf
waxes

Cucumis sativus o
Noscapine Cucurbitacin C Nutzmann et al., 2016

Papaver somniferum  Medicinal compound Bitterness




Thalianol
Arabidopsis thallans

ACT  THAD THAH THAS

——!——‘—

AT (BAHD) CYPT1 CYPas

Acylation
Sadi Sad?10  Sad¥ Sadt Sad2
AvEnacin M &
Avena slrigosa —l L | L] ' ‘_m "
MT UGT AT {SCFL) Qsc CYPS1 —
Os-CPS4 CYPSEA3 Os-MAS Os-K5L4 CYPIgA2
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Oryza sativa _H ‘ ‘ FH?I-:IJ
DTS class 1| CYPS9 DHO DTS class | CYPo9
Bxl Bud Bl BxB Bx1 Bx2
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L mays . ' ' ' ' ' 10kb
CYPT CYPT1 CYPT1 LIGT GPL CYPT1 —
Car-q Car-u Car-c
B-Diketane
Hordewum vilgans ' ' 10kb
LiCT CYPT2 DKS
CYPTIET CYPTaAT UGTasE
Dhurrin b
Sarghum bicolar ‘ ' L
10 kb
CYPT1 CYPT® UGT —_—
Late Middle Early
CYPBEX1 PEATY
PESDR1 PSCXET \\C'r’P.;.?:?}f?.l PSMT2 CYP&R2Y1 PSMT3 CYPT10AZT PEMTY
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I
DHO CES CYPaz C\‘PS?' MT  CYPa2 MT CYPT1G MT 10kb
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r L L ¥ oy
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Nutzmann et al., 2016



Terpenoids:

47 kb
< -l D<——<{mmm— Brassica rapa_C403_3

261 kb 2 o
D<o - )< )>-——>— Sorghum bicolor_C533_4
- > P C518 1"
Phenylpropanoids:
44 ¥b S TEPIIEHOB, aAKALOHUAOB H
W R Ry Arabidopsis thaliana_C406_3 ]
21 kb
—m-mm-Gmm-<——§mmm—  Glycine max_C487_4 COQHI’IAHP OHaHOHAOB
255 kb .
—m— (i -— >z mm{p—C—— << <@mmmm—  Physcomitrella patens_C543_3
Alkaloids:
81 kb
2772wy -7 777 - < - e >~ Manihot esculenta_C645_4
62 kb
—mmip<—<Emm< - < e e e gmmm-  So/anum tuberosum_C277_3
133 kb
—> Vitis vinifera_C156_4
Unknown:
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61 kb
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[C—terpene synthase @ acetyltransferase [EEmglycosidase [IIenoylpyruvyltransferase
[ phenylalanine ammonia lyase [ P450 [E==1dehydrogenase [ phytol kinase
B flavonol synthase glycosyltransferase  ESS3 carboxy-lyase B nucleosidase
== flavanone-3-hydroxylase @ methyltransferase I carboxylic esterhydrolase [J GTPase
[ naringenin chalcone synthase [ZZAdioxygenase EZZ carbon-nitrogen ligase Etransporter
B secologanin synthase [E=8 acyltransferase [Dthioesterase =1 non-enzyme
BEEEE S-norlaudanosoline synthase (I polysaccharide-lyase
[ strictosidine synthetase

[ chalcone isomerase Schlapfer et al. , 2017
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Himi, Taketa, 2015 Cockram et al., 2010

Shin et al., 2016 Shoeva et al., 2014
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