Evoluéni pohled na vyvojovou biologii rostlin

Box 3 | Outline summary of some important innovations of plant evolution
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Unicellsr to filamentous fransiton, Products of miosis do not ssparate, thus farming
kaing filaments: Plare of divisian is always parale| to the direction of grawth. Flaments

ran prodoce mats; which, by trapp

Terrestrial
Colonization of the land

Stama

Cutiche:

Secreticn of & hydrophobic chemical layer onto the
surface of the plant [cutick . Evaked: cnce.

Wih the evaolition of the cuticke, an alernative system
for ges ewchangs & nesded, rather than diffusion ecoss
the plant suface. Cuticularized parts of bryophtes haswe
stomate (breething pores), as do the ptendophytes and
seed plants. Ewclved: probably once,

ng excived cuygen, can mse o the water sudape
ithe phatic zonal. Evohed; sevaral times. Kiebsoimmdium image & Yuuj Tsukii, Japan
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Albland plants have sponspalenized spomes,
which is thought to protect the spare from the
heetile agrial erwironment. The microspae
camct avoid frasveling through this hostile aarial
emvironIment, as it B 4 principal nstrument of gene
fliowr in the population of ctherwise stabonary
cigansms. Evoled: ance, Cooksone and ftwne
images & Hans Steur; The Netherlands.
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Conducting tissue. Al land
plants hawe some sort of
watarconducting tiEsue.
In rmzsses, this is called &

ydmme. In wascular plants,

this & betber dewsdoped and
5 caled wylem,
Ewcdved : probably cnce

Sporopalenn
coated spone

Flamenmous to parenchymataus cal drision. A complex multcalldar organism can form
anly if cell division oocurs in mare than oae plne, This requires
8 developmental mechanism that regulates cel division in responss o externe signals.
Evclved s=weral times. Example: Coleochaate imade 'O Mike Clayton, USA.

sophisticated, contral of

Homespony to HETEROSPORY trenstian, The
evclution of a large female megespore with
mone rescurces than the smal micespore
represents an mportant evolitionary
drazion of funclion, requinng a new
cesalopmental contrdl of sex expression
Ewahved: several times at leest =i, protably
ningl, but oncain the sead-plant ineags



Metody studia rostlinnych géridicich ontogenezi.

(A) Chemical mutagenesis vs. T-DNA mutagenesis
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(B) Complementation of mutant yeast

Isolate mutant yeast
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Identify plant osmaotic
sensor by sequencing the
complementing geng
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GUS activity (pmol/minfmg proteln

Use of a reporter gene — gene whose expression is
easy to observe. Used to “report” gene expression
- regulation and localization

» Green fluorescent protein (GFP)

Protein identified form luminescent jellyfish Aequorea victoria.
GFP has now been produced in a number of heterologous
cell types and there appears to be little requirement for specific additional

factors for post-translational modification of the protein, which may be  35S-mgfp4-ER transformed (right)

autocatalytic or require ubiquitous factors. Many structural variants now
available commercially (e.g. red fluorescent protein)

http://www.plantsci.cam.ac.uk/Haseloff GFP/GFPbackgrnd.html
http://pantheon.cis.yale.edu/~wfm5/gfp_gateway.htmi

* GUS (uidA) gene

B-glucuronidase o
X-Glc »Blue precipitate
5-bromo-4-chloro-3-inolyl
-B-D-glucuronic acid

ABA-inducible expression

Temporal Expression TAPGY (4-4) TAPG1 (1-1)
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Guard cells Roots
http://home.ust.hk/~rocklab/dc3gus/

http://bldg6.arsusda.gov/mtucker/Public/
images/F2_TAPG_GUS.html




Embryonic flower mutant
Po ,knock-outu” represoru
kveteni, kvete jiz kli éni
rostlinka Arabidosis
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Homeoti ¢ti kv étni mutanti
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analogie s homeotickymi mutanty r. Drosophila...



SHR protein je transportovan ze stele do
sousedni buitne vrstvy — endodermis,

iInicial a klidoveho centra
SHR bilkovina SCR'SHR

' many extra layers
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Lefiz: SHORTROOT promoter driving expression af a SHORTROOT-GFP fasion profein. Inset: expression paitern of SHORTROOT
promater. The SHORTRONOT-GEFP protein is capable of movement to adiacent cells in the endodermis, initials and guiesceni cenire.
Right: Ectapic expression of the SHORTROOT protein causes proliferation of the endodermis, marked by a f-glucuronidase reporter
gene,



