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Sexual and asexual plant reproduction
Plant life cycle
Initiation of flowering
Determination of floral organ identity
Microgametogenesis
Megagametogenesis
= Female gametophyte patterning
Pollen tube growth, guidance and fertilization

Endosperm and seed formation
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o Sexual and asexual plant reproduction
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Asexual Plant Reproduction
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o Plant life cycle
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Plant Life Cycle
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Plant Life Cycle
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Plant Life Cycle
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Plant Life Cycle
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Plant Life Cycle
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o Initiation of flowering
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Flowering
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Meristem Types
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Changes in Meristem ldentity
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Initiation of Flowering
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Initiation of Flowering
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Flowering Control

photoperiod/light quality vernalization autonomous hormones
ELF3,Gl PHYA,—PHYB VRN2,VIN3 FLD,FVE,FCAFY, GA

CRY2 1 FPA

! FRI, PIE

cO'«———PFT1

FTH—

| >
.

LFY
+UFQ//+WUS

P AG
P\

m Dubova, Hejatko, Friml (2005) I(;qo CElTEC
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Flowering Control
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Flower Development
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Floral Organ Formation
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Floral Organ Formation
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Floral Organ Formation
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o Determination of floral organ identity
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Floral Organ Identity

Petals
_ Pollen sacs
Stigma \ Wl m)Hd) &~ produce male
L Style gametes
Pistil o \
(carpels) Velby
with eggs Anther }
AN~ . Stamen
Sepals Filament
Whorl 1 (W1) Sepals (Se)
Whorl 2 (W2) Petals (Pe)
Whorl 3 (W3) Stamens (St)
Whorl 4 (W4) Carpels (Ca)

= Geerec



ABC Model
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ABC Model

Author of ABC model, professor Elliot Meyerowitz (middle)
m during his visit of MU campus in Mar 2008
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o Microgametogenesis
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Microgametogenesis
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o Megagametogenesis

m DPCEITEC



Megagametogenesis
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Megagametogenesis
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Megagametogenesis
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Megagametogenesis
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|dentification of CK/1 via Activation
Mutagenesis

o CKI1 overexpression mimics cytokinin response

ctri1 Plasmid Rescue ctri2 Pro35S::CK1

NO
hormones

Kakimoto, Science, 1996
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Signal Transduction via MSP
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cki1-i reveals non-Mendelian inheritance

P CKI1/cki1-i
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A. & wtx & CKI1/cki1-i

CKI1 specific primers (PCR
positive control)

B. " CKI1/cki1-ix % wt

C. A wtx & CKI1/ckit-i
ﬁ cki1-i specific primers

D. & wtx & CKl1/ckit-i
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Hejatko et al., Mol Genet Genomics (2003)



CKI1 Controls Megagametogenesis

CKI1 late FG5 ckil-i 24 HAE

Hejatko et al., Mol Genet Genomics (2003)
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FG6 24 HAE
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CKI1 Activity during
Megagametogenesis

FiG1 FG2 FG3

\/’

“ e

FGO-FG1

: FG3-FG4
g
B e

1. 5
FLrT

' SN
R \\ \\:.:' x)

i\ &‘:".\..,:' . S5y SNy *

|

FG4-FG5

Hejatko et al., Mol Genet Genomics (2003)

FGY

DICEITEC



Outline

= Female gametophyte patterning
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Pagnussat et al., Science (2009)

m DPCEITEC



Pagnussat et al., Science (2009)



Female Gametophyte Patterning

YUC1::GUS

YUC2::GUS

Pagnussat et al., Science (2009)
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Female Gametophyte Patterning

PES1>>YUCT

DR5:GFP
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Pagnussat et al., Science (2009)
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Female Gametophyte Patterning
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Female Gametophyte Patterning
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Outline

o Pollen tube growth, guidance and fertilization
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Pollination and Fertilizatio
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Pollen Tube Growth
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Chemotaxis and Fertilization
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Pollen Tube Guidance
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Fertilization
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Dnase-mediated Actin-corona-mediated Karyogamy (double) and Ca2+
degradation of synergid and nuclei movement release
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Outline

o Sexual and asexual plant reproduction
o Plant life cycle
o Initiation of flowering
o Determination of floral organ identity
o Microgametogenesis
o Megagametogenesis
= Female gametophyte patterning
o Pollen tube growth, guidance and fertilization

o Endosperm and seed formation
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Endosperm Formation
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Endosperm Formation

Radial microtubule

system and alveoli Aleurone
Cellularization formation

CE

hC

Dubova, Hejatko, Friml (2005) Chalazal cyst

66 GosTeEc



CKI1 Activity in Endosperm
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Hejatko et al., Mol Genet Genomics (2003)
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In plants, gametophytic and sporophytic portion (“generation”) of the life cycle
could be distinguished

Initiation of flowering integrates multiple inputs (light quality/photoperiod,
vernalization, autonomous and hormonal signals)

Several developmental switches resulting into acquisition of floral meristem
and floral organ identity take place during onset of flowering. These switches
are under control of specific genes that mutually interact

In angiosperms, the gametophyte is reduced to three-celled pollen tube (male
gametophyte) and mostly seven-celled female gametophyte (embryo sac).
Auxin gradient determines acquisition of cell identity during embryo sac
development

Pollen tube growth is complex process associated with large amount of cell
material deposition. Pollen tube guidance is mediated by specific molecules
allowing synergid-cell mediated chemotaxis.

Expression of maternal and paternal genes is tightly regulated during seed
development.



Discussion



