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Zusammenfassung

Zusammenfassung

In der folgenden Dissertationsarbeit habe ich mich mit Zelldifferenzierungsprozessen anhand der
Blatthaarentwicklung der Modellpflanze Arabidopsis thaliana beschéftigt. Der Zelltyp ,Trichom’
eignet sich besonders um entwicklungsbiologische Fragestellungen wie beispielsweise die
Initiation eines bestimmten Zellschicksals, die Generierung eines geordneten Abstandsmusters
oder auch die Prozesse hinsichtlich der Ausbildung einer streng festgelegten dreidimensionalen
Zellform zu untersuchen.

In meiner Arbeit habe ich einige dieser Aspekte untersucht. Daher unterteile ich meine
Ausfiihrungen in die beiden Abschnitte Morphogenese (Untersuchung der Ausbildung einer
bestimmten Zellform) und Trichom-Musterbilding (,pattern formation’; Analyse der Prozesse,
die fiir die Zellschicksalsfestlegung der Blatthaare aus anfianglich nicht unterscheidbaren Zellen
notwendig sind).

Im Kapitel Morphogenese habe ich mich mit zwei Mutanten beschiftigt, die Storungen der
Ausbildung der Zellform aufweisen. In normalen, sogenannten wildtypischen (WT) Blatthaaren
wachsen die Zellen aus der Blattoberfliche aus und bilden anschlieBend ein stereotypisches
Verzweigungsmuster. In der stichel-Mutante (sti) ist die Entstehung der Verzweigungen
vollsténdig gestort, d.h., es entstehen keine Verzweigungen mehr. Es konnte in der Arbeit gezeigt
werden, dass das S7/-Gen diesen Prozess in einer Dosis-abhidngigen Art reguliert. Eine
Reduzierung der ST7-Aktivitét fiihrt demnach zu einer Reduktion der Verzweigungen und eine
Erhohung zu einer vermehrten Verzweigung. Daneben legte die Klonierung des S7/-Gens durch
Hilmar Ilgenfritz eine Verbindung der Morphogenese mit bestimmten Zell-Zyklus-Prozessen
nahe. Frithere Untersuchungen ergaben, dass Trichom-Zellen einen bestimmten Typ von
Zellzyklus durchlaufen. Der DNA-Gehalt wird dabei wie bei einer normalen Zellteilung
verdoppelt, die Zelle teilt sich jedoch nicht. Dieser Prozess wird als Endoreduplikation oder auch
Endoreplikation bezeichnet. Tatsdchlich kodiert ST7 fiir ein Protein, das Ahnlichkeiten mit einer
DNA-Polymerase-Untereinheit besitzt, also mit einem Enzym, das mafigeblich an der Synthese
von DNA wihrend des Zellzyklus beteiligt ist. Allerdings konnte weder eine Verminderung des
DNA-Gehalts in sti-Mutanten noch eine Erhdhung in Pflanzen, die STI vermehrt produzieren,
beobachtet werden. Die weitere Analyse zeigte jedoch, dass STI zu einer phylogenetisch
separierten Gruppe von Proteinen gehdrt, die bislang nur in Pflanzen gefunden wurde und

wahrscheinlich nicht in direktem Zusammenhang mit den DNA-Polymerase-Untereinheiten steht.

III



Zusammenfassung

Diese Vermutung wurde weiter untermauert durch die Beobachtung, dass das STI-Protein nicht
im Kern, also dem Ort der DNA-Synthese, sondern an den zukiinftigen Verzweigungspunkten
der Trichome gefunden wurde. STI scheint also direkt an der Ausbildung der Verzweigungen

beteiligt zu sein.

Die zweite Morphogenese-Mutante (cpr5), die von mir in dieser Arbeit untersucht wurde, dhnelt
sti insofern, als auch hier eine starke Reduktion der Trichom-Verzweigung zu beobachten ist.
Dartiber hinaus konnte ich zeigen, dass es hierbei, im Gegensatz zu sti, zu einer Reduktion des
DNA-Gehalts in den Trichomen der cpr5-Mutante kommt. Die weitere Analyse ergab, dass es in
cprd zu einem Absterben der Trichome kommt, was auch in anderen Teilen der Pflanze
beobachtet wurde. Daneben weist cpr5 ein vermindertes Wachstum auf und scheint in mehreren
Prozessen gestort zu sein. Gemeinsam mit Viktor Kirik wurde das CPR5-Gen kloniert und es
zeigte sich, dass es fiir ein Protein unbekannter Funktion kodiert. Die Proteinstruktur l4sst keine

genaueren Vermutungen iiber die molekulare Funktion von CPRS5 zu.

Im zweiten Teil dieser Arbeit konzentriere ich mich auf die Prozesse der Ausbildung des
regelméBigen Abstandsmusters der Trichome zueinander. Dabei war vor allem eine Komponente
dieses Musterbildungssystems, das 77G1-Gen, noch nicht genauer charakterisiert. Ich konnte die
Aktivitdt des TTGI-Gens in zelluldrer und zeitlicher Auflosung anhand von Promoter-GUS-
Analysen aufzeigen und die Lokalisation des TTG1-Proteins innerhalb der Zelle kldren. Dabei
zeigte sich, dass 77G/ iiberall in der Zone der Trichom-Musterbildung exprimiert wird und dass
das Protein anfinglich iiberwiegend in den Kernen und mit zunehmender Entwicklung des
Blattes tliberwiegend im Cytoplasma der Zellen zu finden ist. Allerdings behalten die Trichome
die Lokalisation von TTG1 in den Kernen iiber ihre gesamte Entwicklung hinweg bei. Daneben
konnte ich zeigen, dass TTG1 nicht-zellautonom wirkt und das Protein zwischen Zellen mobil ist.
Diese Mobilitit scheint auch fiir das Zustandekommen eines regelméfigen Musters wichtig zu
sein. Dies wird offensichtlich wenn die Mobilitit des Proteins gestort oder gar verhindert wird,

wobei es zu schwerwiegenden Storungen des Musters kommt.
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Abstract

Abstract

In the following PhD thesis I studied cell differentiation processes of leaf hairs, trichomes, in
Arabidopsis thaliana. This cell type is very well suited for the analyses of the initiation of a
certain cell fate, the generation of a regular spacing pattern or the processes that are required for
the formation of a three-dimensional cell form.

In my thesis I have investigated several of these aspects. Therefore this work is subdivided into
the sections trichome morphogenesis (analysis of the formation of a certain cell form) and
trichome pattern formation (analysis of the processes that are important for the commitment and
the generation of a spacing pattern of a certain cell type that is derived from initially equal cells).
In the chapter morphogenesis I studied two mutants that show defects in the generation of the
trichome-cell form. A typical trichome in Arabidopsis grows out of the leaf surface and forms
three branches in a highly stereotypical manner. In the stichel (sti) mutant the development of
these branches is completely abolished.

Previous genetic analysis and my studies suggest that S77 acts in this process in a dosage-
dependent manner. A reduction of S77 activity leads to a reduction in branch number and a
elevated STT activity leads to an increase in branch number. The cloning of the gene suggested a
connection between morphogenesis and a certain kind of the cell cycle, called endoreduplication
or endoreplication. This process leads to DNA-synthesis as observed in the usual cell cycle,
however without division, which results in a higher DNA content in the cell. In fact S77 encodes
for a protein with sequence similarities to a DNA-Polymerase subunit, an enzyme that is involved
in DNA-synthesis during the cell cycle. However neither s#i mutants nor plants that ectopically
express ST show changes in the DNA content.

The further analysis showed that STI belongs to a group of proteins that is separated from the
conventional DNA-polymerase subunits. This assumption was supported by the observation that
the STI protein is not found in the nucleus, the place of DNA-synthesis, but at the future branch
initiation point in trichomes. Therefore STI seems to play a direct role in the formation of the

trichome branches.

The second morphogenesis mutant (cpr5) that was subject of my work, resembles s#i with respect
to the reduction of trichome branches. However in contrast to sti, the DNA-content is reduced in

the cpr5 mutant. Moreover, during further development the trichomes in cpr5 die, a process that
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Abstract

is also observed in other parts of the mutant plant. Beside this, cprd is also impaired in the
proliferation and growth and seems to be defective in several aspects. Together with Viktor Kirik

the CPR5 gene was cloned and shown to encode a novel protein with unknown function.

In the second part of my thesis I examined the processes that control the formation of a regular
trichome spacing pattern on the leaf surface. An important component of this patterning system,
TTGI1, was investigated in more detail. I could reveal the temporal and spatial activity of the gene
in promoter-GUS analyses and the localisation of the protein in the cell. This revealed that 77G/
is expressed throughout the entire trichome-patterning zone and that the protein changes its
localisation from predominantly nuclear in the early leaf-development to more cytoplasmatic
during further development of the epidermal cells. However trichomes keep the nuclear
localisation throughout their development. Moreover it was shown that 77G/ acts non-cell-
autonomous and that the TTG1-protein is able to move between cells. This transport seems to be
important for the generation of the spacing pattern, which is reflected by the patterning defects if
the protein-mobility is impaired or even completely blocked. In the latter case the pattern is
strongly impaired. These observations are summarised into a model to explain the early

patterning events during trichome differentiation.
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Morphogenesis Introduction

A 1. INTRODUCTION

A 1.1. Different steps in the formation of cell shape

Formally, cell shape can be considered to be established in three steps (Hiilskamp et al. 1998). In
a first step, spatial information, e.g. cell polarity, is established by intracellular mechanisms or
provided by outer cues. In a second step, this information is used to reorganize the cell, e.g.
change the cytoskeletal arrangement. Finally, actual growth takes place, which includes the
incorporation of membrane and cell wall material at defined areas of the cell periphery.

Although some of the biochemistry of the last two steps of the cytoskeletal function and cell wall
synthesis is known, the mechanisms underlying the spatial control of cell morphogenesis are
largely elusive. Single-cell model systems such as pollen tubes, root hairs, and leaf hairs
(trichomes) that are accessible to genetic approaches provide the means to study spatial control
mechanisms (Aeschbacher et al. 1994, Marks 1997, Oppenheimer 1998, Hiilskamp et al. 1999,
Kost et al. 1999, Wilhelmi and Preuss 1999). Among these model cell types, trichomes in
Arabidopsis are particularly well suited because they consistently develop a complex three-
dimensional form, thus providing excellent criteria to isolate mutants affecting discrete aspects of

morphogenesis (Oppenheimer 1998, Hiilskamp et al. 1999).

A 1.2. Steps in trichome development

Leaf trichomes in Arabidopsis are large single cells that originate from the epidermis and are up
to 500 um tall. After trichome fate commitment the cells stop dividing but continue DNA
synthesis (endoreduplication; Hiilskamp ef al. 1994). Fig. 1 shows the development of a
trichome. The incipient trichome extends out of the leaf surface and undergoes two successive
branching events (Hiilskamp et al. 1994). The orientation of the first branching is co-aligned with
the proximal-distal leaf axis. The primary branch, which points toward the leaf tip (main stem),
undergoes a second branching in a plane perpendicular to the primary branching plane (Folkers et
al. 1997). Subsequently, the trichome extensively elongates concomitant with an increase in
vacuolization. The mature trichome has, on average, a DNA content of 32 C, suggesting that

trichomes proceed through four endore-duplication cycles (Hiilskamp et al. 1994). Trichome
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branching requires the coordinated action of at least 18 genes (Marks 1997, Oppenheimer 1998,
Hiilskamp et al. 1999).

rimary

‘ ’ ranch point

Figure 1: Steps in trichome development. Scanning electron micrographs of developing wild-type
trichomes. (A) Incipient unbranched trichome. (B) Trichome with primary branch point. Note orientation of
the branches with respect to the basal-distal leaf axis. (C) Trichome with primary and secondary branch.
(D) Mature trichome. [Figure modified from Schwab et al. 2000].

A 1.3. Endoreplication-dependent trichome morphogenesis

One group of genes appears to affect primarily the number of endoreduplication cycles and
probably, as a consequence, also branch number (Hiilskamp et al. 1994, Perazza et al. 1999,
Kirik et al. 2001, Schnittger et al. 2003). The g/3 mutant is reduced in branching and shows a
reduction of endoreplication cycles in the trichome from approximately 32C to 16C, whereas
trichome-specific overexpression lead to enhanced branching and a DNA-content of
approximately 128C (Hiilskamp et al. 1994, Kirik et al. 2004c). Beside trichome morphogenesis
and endoreplication, GL3 is also involved in trichome-pattern formation and encodes for a bHLH
transcription factor (Payne et al. 2000). Moreover the #7y mutant that has been isolated as a
patterning mutant, also shows trichomes with up to five branch points and has a DNA content of
approximately 64C on average (Hilskamp er al. 1994). TRY encodes for a MYB-like
transcription factor (Schellmann et al. 2002). Another group of mutants, the so-called kaktus
group, show overbranching that is coupled with enhanced DNA content (Perazza et al. 1998).
Those studies revealed a link between gibberelic acid (GA) signalling and trichome
morphogenesis, because the spindly mutant that shows a GA-oversensing phenotype also results
in trichomes with enhanced branching (Perazza et al. 1998). The KAK2 gene has been cloned and
shown to be an E3-ubiquitin ligase, thereby indicating that the control of protein degradation

processes is crucial for the correct trichome morphogenesis (Downes et al. 2003, El Refi et al.
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2003).

Direct interfering with the cell-cycle machinery in Arabidopsis trichomes has been shown to
result in altered morphogenesis (Schnittger ef al. 2001a, Schnittger ef al. 2001b, Schnittger et al.
2003). The trichome specific expression of an inhibitor of the cell cycle dependent kinase (CDK),
the KRP1 (Kip related proteinl)/ICK1 (Inhibitor of Cyclin dependent kinasel) gene results in
less branched trichomes and a strong reduction in DNA content (Schnittger et al. 2003).
Surprisingly those cells eventually collapsed and died, which gave a hint to the connection of
cell-cycle regulation and cell death control (Schnittger et al. 2003). The study of the cpr5 mutant,
that shows reduced endoreduplication and trichome-branching, revealed a similar relationship
(Kirik et al. 2001), and will be part of this work.

The sequence analysis of the S77 gene, which was cloned by Hilmar Ilgenfritz, revealed a
homology with prokaryotic DNA-replication factor C and DNA-polymerase y-subunits. This
suggested that DNA replication might be regulated by S77 (Ilgenfritz et al. 2003). However the

further analysis, which is given in this work, revealed no such relationship with S71.

A 1.4. Endoreplication-independent branch mutants

A second group of branching mutants affects branch number without affecting endoreduplication
(Folkers et al. 1997, Luo and Oppenheimer 1999, Qiu et al. 2002). The genetic analysis of
branching mutants suggests several redundant pathways control branch formation (Luo and
Oppenheimer 1999). To date, five branching genes have been cloned and all appear to be
involved in the regulation of the microtubule cytoskeleton at different levels. The ZWI
(ZWICHEL) gene encodes a kinesin motor protein with a calmodulin-binding domain, indicating
that microtubule-based transport is important for branch formation (Oppenheimer et al. 1997).
That the spatial organization of microtubules is important for trichome branching is suggested by
the finding that in an (angustifolia) mutants, reduced trichome branching is correlated with the
failure to establish a higher microtubule density at the tip of the developing trichome (Folkers et
al. 2002). The underlying biochemical mechanism, however, remains unclear because AN
encodes a novel protein with sequence similarity to C-terminal binding protein/BrefeldinA

ribosylated substrates that are known to be involved in transcriptional regulation or in vesicle
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budding but not in microtubule function (Folkers et al. 2002, Kim et al. 2002). The FRA2
(FRAGILE FIBER2)/ERH3 (ECTOPIC ROOT HAIR3) gene appears to be involved in the
regulation microtubule assembly and disassembly. In fra2/erh3 mutants trichomes are
underbranched; also, other cell types show morphogenesis defects (Burk e al. 2001, Webb et al.
2002). FRA2/ERH3 encodes for a katanin-p60 protein, suggesting that it functions as a
microtubule-severing protein (Burk et al. 2001, Webb et al. 2002). In fs (fass)/ton2 (toneau?2)
mutants, shape changes of various cell types have been correlated with distortions of the
microtubule cytoskeleton (Traas et al. 1995, McClinton and Sung 1997). Therefore, it is likely
that the unbranched trichome phenotype in fs mutants (Torres-Ruiz and Jiirgens 1994) is also
linked to the microtubule phenotype. TON2 encodes a novel protein phosphatase 2A regulatory
subunit, suggesting that microtubule organization in plants is controlled by the phosphorylation
and dephosphorylation of proteins (Camilleri et al. 2002). Mutation in the SPIKEI gene results in
underbranched trichomes along with morphogenesis defects in various cell types. Microtubule
organization is misregulated in spk/ mutants and the recent cloning of SPK/ revealed that it
encodes an adapter protein involved in the integration of extracellular signals with the
cytoskeletal organization (Qiu et al. 2002). These observations are supported by drug inhibitor
studies that revealed distinct roles of actin and tubulin during trichome cell morphogenesis
(Mathur et al. 1999, Szymanski et al. 1999, Mathur and Chua 2000). Although the inhibition of
the actin cytoskeleton causes irregularities in the directionality of cell expansion, experiments
with drugs disturbing the microtubule cytoskeleton result in reduced trichome branching.

To further elucidate the molecular mechanisms underlying branch formation, I have studied the
STI (STICHEL) gene. sti mutants exhibit the strongest branch phenotype: All trichomes are
unbranched. Positional cloning revealed that S77 encodes a novel protein containing a domain
with sequence similarity to eubacterial DNA-polymerase III y-subunits (Ilgenfritz et al. 2003).
The cpr5 mutant is similar to the s#i mutant because it also shows a trichome-branch defect.
However the further analysis revealed a link to cell-proliferation and cell-death control in a more

pleiotropic manner and therefore the analysis of cpr5 will be separated from the analysis of sti.
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A 2. RESULTS

A 2.1. Analysis of STI

A 2.1.1. STI belongs to a group of novel genes

The sequence analysis of S77 revealed that it encodes for a protein of 1,218 amino acid residues
with a predicted molecular mass of 135.3 kD. Sequence comparison with other known proteins
and motifs identified three putative functional domains. A large domain between amino acids 454
and 799 shows sequence similarity to eubacterial DNA polymerase III y-subunits (Fig. 2A,
llgenfritz et al. 2002). The prokaryotic DNA Polymerase y III -subunit is the main component of
the y-complex, which is important for the formation of the replication initiation complex with the
dimeric B-subunit. In principle, the DNA polymerase III is able to perform DNA replication
without the y-subunit, but the processivity is lower by several orders of magnitude. Upon ATP
binding, the y-complex loads the -subunit onto a primer DNA template. Dissociation of the y-
complex from the B-subunit to allow the polymerase to bind the B-subunit requires ATP
hydrolysis (Bertram et al., 1998). The similarity is 49% to 55% (identity 29%— 35%) within the
homology region. Similarity to the family of 36- to 40-kD ATP-binding subunits of replication
factor C (RFC, also known as activator 1), the archaebacterial and eukaryotic functional
counterparts of the bacterial y subunit (Chen ef al., 1992a, 1992b), is less pronounced (42%—44%
similarity, 23%-27% identity). Fig. 2B shows the alignment of STI with this group of proteins,
including the putative RFC from Arabidopsis. The latter is that member of a class of four putative
RFCs in Arabidopsis that shows highest sequence similarity with the eukaryotic RFCs (Fig. 2B).
Figure 4 illustrates that STI and four STI homologues from Arabidopsis represent a
phylogenetically separate branch, thereby defining a new, potentially plant-specific, subfamily
among the y-subunit homologues. The five proteins of this subfamily are markedly larger than the
relatively small RFC proteins and the prokaryotic DNAPol III y subunits and show sequence

similarity outside the RFC/y subunit domain (Fig. 3).
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Figure 2: Sequence alignment of STI with prokaryotic DNA polymerase lll y-subunits and the small
subunits of eukaryotic and archaebacterial replication factor Cs.
(A): Alignment of the STICHEL sequence with related protein sequences of prokaryotic DNA polymerase

[l y-subunits. Black-shaded amino acids are identical, dark grey-shaded amino acids are conserved, and
light grey indicates weak similarity. The numbering at the top corresponds to amino acid positions in STI.
A.a., Aquifex aeolius (aq 1855); B.s., Bacillus subtilis (Bsu0019); C.p., Chlamydias pneumoniae
(CPn0040).

(B): Alignment of STI with related protein sequences of the small subunit of replication factor C. A,
Arabidopsis  (At1g2169); A.f., Archaeoglobus fulgidus (AF20608); M.t., Methanobacterium
thermoautotrophicum (MTH241); S.c., yeast (YSCRFC2); H.s., human (Homo sapiens).

[Figure adopted from ligenfritz et al. 2003]
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Figure 3: Sequence comparison between STI with its closest homologs. STl is a member of a class

of five homologs that share sequence similarity outside the DNA polymerase Il y-subunit/RFC domain.
Black-shaded amino acids are identical, dark grey-shaded amino acids are conserved, and light grey
indicates weak similarity. [Figure from ligenfritz et al. 2003]
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Two regions, one between amino acids 273 and 304 and a second between amino acids 425 and
449, show similarity to PEST domains known to mediate rapid protein degradation. According to
the score calculated based on the PEST hypothesis by Rodgers et al. (1986), the two PEST
domains found in STI have a very high score of 9.24 and 9.58. Three nuclear localization signals
(NLSs) suggest that STI is targeted to the nucleus with a probability of 87%. One NLS is located

in the N-terminal part, and the two others are located tandemly at the very C terminus.

Atdg2479

Al5g2774
At1g1446

Atlg7747

At5ga572

Atag1882

At1g5316

0.1 changes

Figure 4: Phylogenetic tree of the STI, the DNA polymerase lll y-subunit, and the RFC small subunit

family. The phylogenetic tree of STI, the DNA polymerase Il ¥ subunit and the RFC small subunit family
were calculated using only the core homology region corresponding to amino acids 449 to 799 in STI. The
phylogenetic distance is shown as an unrooted dendrogram. The scale bar indicates 10% changes of
amino acids. The bootstrap values are indicated for each branch. The five closest related STI homologs
are bold and the four putative RFC-like proteins in Arabidopsis are underlined. The five closest STI

homologs fall in a class that is separate from both, the prokaryotic DNA polymerase Ill y-subunits and the
eukaryotic RFC small subunits (the three groups are marked by circles). Note that only one of the
Arabidopsis RFCs, At1g2169, is in the same group as the known eukaryotic RFC small subunits. A.a. A.
aeolius (aq 1855); B.s., B. subtilis (Bsu0019); C.p., C. pneumoniae (CPn0040); A.f., A. fulgidus
(AF20608); M.t., M. thermo-autotrophicum (MTH241); S.c., yeast (YSCRFC2); H.s., human.

[Figure adopted from ligenfritz et al. 2003]
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A 2.1.2. STI acts in a dosage-dependent manner

Previous experiments using different st/ alleles and the genetic interactions of representative
strong and weak alleles with other mutants affecting branching and/or endoreduplication revealed
that S77 acts in a dose-dependant manner (Fig. 5, Ilgenfritz et al. 2003). This analysis showed
that strong s#i alleles invariably exhibit almost only unbranched trichomes, two weaker alleles
have an increased frequency of two-branched trichomes (Ilgenfritz et al. 2003). The sti-40 allele
has been shown to contain a mutation in the splice-donor site, thereby leading most likely to
premature STOP if the transcript is spliced in the wrong way, however stronger alleles have more
C-terminally mutations leading to premature STOP codons (Ilgenfritz et al. 2003). The mutation
in the weak sti-47 allele leads to the most N-terminal premature STOP of all mutant alleles. This
effect was explained by a reinitiation of translation at the next ATG bearing a minimal Kozak
sequence (Ilgenfritz et al. 2003). In addition double and triple mutant combinations of strong and
weak sti alleles suggest that STT acts in a dose-dependent manner (Folkers et al. 1997, ligenfritz
et al. 2003).

Therefore the question was if an ectopic expression of S77 would have an effect on branching.
Therefore the cDNA of S77 was fused to the 35S Cauliflower Mosaic virus promoter and this
construct was introduced into the s#i mutant. Sixty-seven transgenic lines were studied for the
rescue of the mutant phenotype. Seventeen lines showed a weak rescue, and 34 showed complete
rescue with up to three branches. In addition, we found in 11 lines trichomes with more than two
branch points, occasionally up to six branch points (Fig. 5D). Semiquantitative RT-PCR analysis
of the 35S:STI specific expression levels did not reveal clear differences in the RNA levels
between lines exhibiting weaker or stronger rescue (Table 1; Fig. 6). Thus, in summary, the
overexpression of S77 does not only rescue the s#i phenotype, but also leads to extra branch

formation.

Figure 5: Trichome-phenotypes of sti and 35S::STI. (A) — (C) scanning electron micrographs of
trichomes, (A) WT three-branched trichome, (B) sti-146 mutant unbranched trichome, (C) sti-40 mutant
two-branched trichome, (D) 35S::STI leaf trichome with six branch points, (E) 35S::ST/ stem trichomes
with branches. [Figure adopted from ligenfritz et al. 2003].
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Line

Ler

sti-146
358::STI#12
358::STI #67
358.:STI #60
358::STI #8
35S8.::STI #7
35S8.::GFP-STI #24

Results

% Branch points Number of

0 1 2 3 trichomes
- 3 97 - 622
97 3 - - 468
58 40 - 422
1 38 61 - 370
- 4 92 4 379
- 1 61 38 360
- - 58 42 219
9 28 45 18 1016

Table 1: Effect of 35S::STI on trichome branching. Trichomes were counted on the third and fourth
leaf of 10 or more plants.

Also, in 35S:ST1 lines, stem trichomes that are normally unbranched exhi