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The actin cytoskeleton in plants is involved in transportation,

signaling, cell division, cytoplasmic streaming and morphogenesis. 4
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HD-Zip = homeodomain-leucine zipper. ATF-2
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14-3-3 proteins regulate intracellular localization One member of this group H52 in tomato
of the bZIP transcriptional activator RSG is a likely candidate involved in cellular
protection from PCD.

. histone acetyltransferase (HAT)
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GBF2 may be specifically .

imported into the nucleus in GPRl L . . histones

response to light. G-box binding factor . histone deacetylase The 26S protease is involved in the ATP-dependent

. common plant regulatory factor (CPRF) degradation of ubiquitinated proteins. The regulatory
GPRI contain GARP DNA-binding G-box binding complex a transcriptional REPRESSOR (or ATPase) complex confers ATP dependency and
domain . common plant regulatory factor (CPRF) substrate specificity to the 26S complex (by similarity).
a transcriptional ACTIVATOR Location : cytoplasmic and nuclear (potential)
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r e S I S t a C e 74]75 WRKY genes exist in Arabidopsis
They bind to W boxes (elicitor-responsive

elements) in DNA. WRKY genes also have
W boxes in their promoters P

NPR1! NPR1 (NIM1) is a nuclear localised
protein that interacts with

TGA2 transcription factors. TGA factors DNA
are bZip proteins.

transcription

Gene familes exist for WRKY (8 families, 74 members),
eukaryotic initiation factors (5 families, 11 members),
heat shock transcription factors (Hsfs) (1 family, 21 members) ubiquitin-specific

protease .

hsp70 may function as a heat shock transcription factor (HSF)

negative feedback regulator of HSF heat shock protein (hsp70)

Diacylglycerol kinase (DGK)

TATA binding protein associated factor
has been found in membranes, nucleus

. and cytoskeleton
TATA binding protein cis-regulatory elements . PPAR
bZIP, AMY, Myb, Dof, ERF, GT-1-like factor
TATA binding protein associated factor .
bZip
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. calmodulin-binding proteins splicing

Ca2+
Ca2* . calmodulin-regulated MRNA \/‘\
protein phosphatase ?

numerous pathways reported to
exist that may be involved in mRNA export
MRNA export in eukaryotes

P
. . dimerization
translation post-translational
modifications

TF . .
nuclear import Ligand
Inhibitor \ P o |
binding ‘
TF ‘ dissgetd fion .
Inhibitor . n \

post-translational ‘ metallothionein

modifications type Il
Ligand

|
Nuclear import of nuclear localization sequence (NLS)-containing proteins
involves recognition by the importin (IMP) alpha/beta heterodimer. The IMPalpha
binds the NLS and IMPbeta targets the IMPalpha/NLS-containing protein complex
to the nuclear pore.

metallothionein type Il =

nuclear pore RanGAP
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. proteins with RING finger motifs S . EINS
. RNA-binding glycine- Peroxisome proliferator-activated S~ . ElL1
rich protein receptors (PPAR) are transcription factors S=o . EING
. TFIIB2 that bind to specific response elements (PPREs) . EIN3
within promoters. Fatty acids are ligands for PPARs . EIN7

. Zn finger protein
. PPAR[alpha]
. WRKY
. PPAR[gamma] pro-apoptotic genes .

coactivator coactivator binding . indi bax, bik, bak
. S telomere repeat binding factor (TRB1, K
and other interactions P 9 ( ) . PPAR([delta] bel-x anti-apoptotic genes EIN2
bad bel-2
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in apoptosis
Proteins potentially present in the nucleolus;- Nuclear localization is a regulatory mechanism apoptOSIS
chaperones, dead box proteins, RNA modifying enzymes, in the activity of several transcription factors.
ribosomnal proteins, translation factors, nucleotide-binding
and nucleic acid binding proteins, histones (eg H4), phosphatase.
[nucleolar proteins in HeLa cells listed in:-
Andersen et al., Current Biology 2002. 12, 1-11]
HOS1 (a protein with a RING finger motif)
. fibrillarin accumulates in the nucleus after cold treatment
. PISKS trafficking of proteins into
NUGLEOLUS / and out of the nucleolus
SnoRNAs
. hsp70 proteins that associate with Matrix
ribosomal protein Attachment Region DNA elements (MAR DNA)
. cyclophilin SAlle
5 . . DRE/CRT
nucleolus involved in formation
of ribosomes. Large subunit made RNA/DNA/protein complexes DREB
from L. proteins and small subunit
from S. proteins 5. 57 S8 527 Cyclophilins are peptidyl-prolyl cis-trans isomerases catalyzing
ATy the interconversion of peptidylprolyl imide bonds in peptide and protein substrates.

L13, L32, L N . N . . n N
The nuclear pore complex allows passive diffusion of ions and small molecules, but larger molecules o e Thus proline isomerases are at the intersection of protein folding, signal transduction,
P! P P ' g nuclear envelope-associated — trafficking, assembly and cell cycle regulation.

such as proteins, RNA, and ribonucleoprotein (RNP) particles are selectively and actively transported f
n " ! protein MAF1
by a signal-mediated and energy-dependent mechanism

RanGAP is Ran GTPase-activating protein.
Plant RanGAP lacks a SUMO attachment domain
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small ar;d large riblosorr;al SUbUEiItSd . I rouch DRE/CRT is a cis-acting elelemtn involved in response to drought and low temp.
exported separately and assembled outside nucleus endgo lasmic DREB1A/CBF3 and DREB2A are transcription factors that specifially bind to DRE/CRT in Arabidopsis.
reticull)um In Arabidopsis there are 145 DREB/ERF-related proteins.

ribosomes



