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Abstract 
Auxin is an essential hormone that regulates several developmental responses in plants.  

The terminal flower2 (tfl2) mutation of Arabidopsis thaliana displays a pleiotropic phenotype that 
suggests that TERMINAL FLOWER2 interacts with several auxin response genes. To determine 
if such an interaction is present we have analysed the induction of auxin response genes in tfl2-1 
and wt plants and tested two auxin regulated developmental responses, hypocotyl elongation and 
gravitropism.  

The results indicate that tfl2-1 mutants are less sensitive to exogenously applied auxin and the 
expression of early auxin induced genes is substantially lower in tfl2-1 mutants compared to wt. 

The lower sensitivity of tfl2-1 plants to auxin affects hypocotyl elongation of seedlings grown 
under continuous red, far red or blue light. 

Auxin regulated root gravitropism appears to be unaffected by the tfl2-1 mutation, which 
substantiates previous studies that indicate that expression of auxin response genes in the root of 
tfl2-1 plants is equivalent to wt.   

TFL2 has been shown to interact with IAA5 in the yeast II hybrid system, it is in our interest 
to determine if IAA6 and IAA19 also interact with TFL2. 

Further work needs to be carried out to determine the exact role of TFL2 in auxin regulated 
developmental responses. 
 
Introduction 
The Arabidopsis thaliana TERMINAL FLOWER2 (TFL2) gene encodes a homologue to the 
Drosophila HETEROCHROMATIN PROTEIN1 (HP1) (James et al. 1989). TFL2 acts by 
repressing genes related to plant development (Nakahigashi et al. 2005), it represses several floral 
homeotic genes (Kotake et al. 2003), it regulates synthesis of certain secondary metabolites 
(Bennett et al. 2005) and it regulates vernalisation by repressing FLOWERING LOCUS C (Sung 
et al. 2006).  

The Arabidopsis terminal flower2 (tfl2) mutant is a pleiotropic mutant displaying dwarfism, due 
to reduced cell size, reduced photoperiod sensitivity and terminating inflorescences (Sundås 
Larsson et. al. 1998). The tfl2 phenotype suggests that TFL2 might also interact with auxin 
response genes. 

Auxin elicits a variety of developmental and physiological responses in plants, such as apical 
dominance, cell elongation, gravitropism and lateral root formation. Auxin dependent responses 
are often regulated by three families of early auxin response genes, the GH3s (Takase et al. 2003), 
the auxin responsive/indoleacetic acid induced (Aux/IAAs) (Weijers et al. 2005) and small auxin-
up RNAs (SAURs); the function of SAUR proteins is still unknown (Takase et al. 2003). 
Aux/IAAs and the auxin response factors (ARFs) interact in pairs and there is a broad functional 
redundancy within the two families. The various auxin responses in development are believed to 
be determined by the cell-specific combinations of Aux/IAAs and ARFs (Weijers and Jürgens 
2004) and by the specific Aux/IAAs and ARFs pairs. The GH3 protein family is indirectly 
regulated by auxin through the auxin response pathway; some of the GH3 proteins are known to 
adenylate auxin (Takase et al. 2003). 

The aim of this project is to examine the auxin response in tfl2-1 mutants. The expression of 
auxin response genes and auxin developmental responses in tfl2-1 plants will be addressed.  

The results indicate that tfl2-1 plants are less sensitive to exogenously applied auxin thus the 
tfl2 line is a putative response mutant.  
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Materials and methods 
Arabidopsis ecotype and growth conditions 
In the experiments Arabidopsis thaliana (L.) ecotype Columbia was adopted as a control. terminal 
flower2-1 (tfl2-1) mutant ecotype Columbia (Sundås Larsson et al. 1998), DR5::GUS ecotype 
Columbia and tfl2-1DR5::GUS lines were provided from the department of Physiological Botany, 
Uppsala University. 

All seeds were surface sterilized in 70% EtOH for 1 minute and then soaked in 15% bleach, 
0.5% SDS solution for 7 minutes, rinsed with sterile water 3 times 5 minutes and vernalised for 2 
days at 4°C. Seedlings were grown on Murashige and Skoog (MS) medium with 0.7% agar 
(Murashige and Skoog 1962) if nothing else is stated. 
 
Gravitropic response  
tfl2-1, wt, DR5::GUS and DR5::GUStfl2-1 seedlings were grown vertically on square Petri plates 
containing MS for 3 days and then reoriented 90°. The curvature angle was measured as follows: 
0 h, 1 h, 2 h, 3 h, 4 h, 8 h, 12 h and 24 h. DR5::GUS and DR5::GUStfl2-1 seedlings were 
harvested for GUS staining as follows: 0 h, 15 min, 30 min, 45 min, 1 h, 2 h, 3 h, 4 h, 8 h, 12 h 
and 24 h. The Petri plates were scanned using a Epson perfection 3170 photo scanner (236 
pixels/cm) and the curvature angle of the root tip of 58 wt seedlings and 53 tfl2-1 seedlings was 
measured with ImageJ software (developed at the United States National Institutes of Health and 
available on the internet at http://rsb.info.nih.gov/ij). 
 
GUS histochemical assay 
Whole seedlings of wt and tfl2-1 harbouring DR5::GUS reporter gene were harvested and 
incubated in GUS substrate solution (Na-phosphate pH7 50mM, x-gluc 1mM, K+ferrocyanide 
0.5mM, K+ferricyanide 0.5mM and triton X-100 0.01%) for 24 h at 37°C. The seedlings were 
subsequently placed in 95% EtOH for 30 min or until all chlorophyll was removed and finally 
stored in deionised water. The seedlings were photographed using a Leica MZ FLIII system. 
 
Measurement of light and hormone dependent hypocotyl growth 
tfl2-1 and wt seedlings grown on Petri plates containing MS and indole-3-acetic acid (IAA, Sigma, 
USA) IAA 0μM, 0.01μM, 0.1μM, 1μM, 10μM and 100μM,  or naphthylphthalamic acid (NPA, 
Duchefa Biochemie, Netherlands) 0μM, 0.01μM, 0.1μM, 1μM and 10μM. The seedlings were 
vernalised in darkness at 4°C for 3 days. The plates were than light induced for 3 h under white 
fluorescent light and moved to darkness in room temperature for 21 h before a 3 day exposure to 
the following light qualities and intensities: blue light 480 nE, red light 2 nE, far red light 0.214 
μΕ, white light 61 μΕ and darkness.  

Scanning and hypocotyl measurements where carried out as described above. Between 20 
and 70 hypocotyls were measured per growth condition. 
  
Real Time-PCR (qRT-PCR) 
Plant total RNA was extracted using RNeasy Plant Mini kit (Qiagen, USA) and cDNA was 
synthesised using a SuperScript™ III reverse Transcriptase kit (Invitrogen, USA). qRT-PCR were 
conducted in a ABI prism 7000 sequence detection system using power SYBR green (Applied 
Biosystems, USA). qRT-PCR was conducted using the following program: 50°C 2 min, 95°C 10 
min, 95°C 15 sec + 60°C 1 min, the last 2 steps were repeated 40 times. 
Primers used for qRT-PCR were ACTIN2 Fwd 5’-GCT GAG AGA TTC AGA TGC CCA-3’, 
ACTIN2 Rev 5’-GTG GAT TCC AGC AGC TTC CAT ACT-3’ for control, BODENLOS Fwd 
5’-GGA TCA TGG GAA CCT CAG AA-3’, BODENLOS Rev 5’-TCT TTG TCT ATC CTT 
CTG CTC TTG-3’, IAA6 Fwd 5’-CGT CG GAGA TGT ACC TTG G-3’, IAA6 Rev 5’-CCA 

 - 2 - 

http://rsb.info.nih.gov/ij


GTT GCA TCT GAT CTC TTC A-3’, SAUR-AC1 Fwd 5’-AGG ATT CAT GGC CGG TCT 
ATG-3’ and SAUR-AC1 Rev 5’-AAG TAT GAA ACC GGC ACC AC-3’. 
Every measurement was carried out in biological and technical triplicates. 
 
Root cultures 
Wt and tfl2-1 seedlings were grown in sterile conditions, in room temperature, under white 
fluorescent light, in 100mL e-flasks (approx. 50seedlings/flask) containing 45mL Gamborgs B5 
medium (Gamborg et al. 1968) for 10 days. The flasks were shaken at 60 rpm.  
Concentration dependent assay 
5mL B5 medium with IAA were added to the e-flasks after 10 days to reach the following 
concentrations: 0μM, 0.01μM, 0.1μM, 1μM, 10μM and 100μM. After 1h the seedlings were 
harvested and immediately frozen in liquid nitrogen. 
Time dependent assay 
5mL B5 medium with IAA were added to the e-flasks after 10 days to obtain a final 
concentration of 10μM. The seedlings were harvested after 0 min, 10 min, 30 min, 60 min, 90 
min and 180 min and immediately frozen in liquid nitrogen. 
 
RNA gel blotting and Northern hybridisation 
For RNA gel blotting, root cultures were grown as indicated above. Total RNA was extracted 
using RNeasy plant mini kits (Qiagen, USA). Approximately 10.5 μg of RNA per lane was size 
fractionated on a formaldehyde agarose gel and subsequently transferred to a nylon membrane 
(Hybond XL, GE Healthcare). After hybridization in Denhardt’s hybridisation buffer (5xSSC, 5x 
Denhardt’s solution (1% w/v Ficoll 400, 1% w/v polyvinylpyrrolidone and 1% w/v BSA) and 
0.5% w/v SDS) or Modified Church and Gilbert buffer (0.5M Na-phosphate buffer pH7.2, 7% 
w/v SDS 10mM EDTA) at 65°C with prime-labelled fragments, membranes were washed twice 
for 5 minutes in 2× SSC, 0.1% SDS, twice for 10 minutes in 1× SSC, 0.1% SDS, and twice for 5 
minutes in 0.1× SSC, 0.1% SDS. Fragments of SAUR-AC1 (Gil et al. 1994), DFL2 (gene bank 
accession number AY059941), and IAA19 (Kim et al. 1997) were used for probe labelling. The 
fragments were amplified using the following PCR primers and programs: for DFL2 fwd primer 
GGATGGAAACTGTAGAAGCGGGG , rev primer GGTAGTCATAAGCTGAACTGCG, 
95°C 5 min, 95°C 30 sek, 62°C 30 sek, 72°C 1 min 30 sek and 72°C 7 min for 35 cycles. For 
IAA19 fwd primer GAGAAGGAAGGACTGGGCTTGAG, rev primer 
GGCCGTAATACGACTCACTATAGGCGATGCCACGGAAACCGAAGAG 95°C 5 min, 
95°C 30 sek, 71°C 30 sek, 72°C 1 min 30 sek and 72°C 7 min for 35 cycles. And for SAUR-AC1 
fwd primer GAGGATTCATGGCGGTCTATG, rev primer GTTAAGCCGCCCATTGGAAT, 
95°C 10 min, 95°C 1 min, 53°C 2 min, 72°C 3 min and 72°C 7 min for 40 cycles. The signal was 
quantified using a PhosphoImager (Fuji BAS 2000 II). ACTIN2 (ACT2) (gene bank accession 
number AT3G18780.2) labelling was adopted as a control. 
 
DR5rev::GFP x tfl2-1 crossing 
tfl2-1 plants and DR5rev::GFP plants were grown under fluorescent light in long day (LD, 16 h 
light, 8 h darkness) conditions. The DR5rev::GFP reporter gene was introduced into tfl2-1 mutant 
by genetic crossing. tfl2-1 pollen was crossed over to DR5rev::GFP stigmas and vice versa. 
 
Yeast two hybrid assay 
The full-length cDNA clones for IAA6 (Abel et al. 1995) and IAA19 (Kim et al. 1997) were 
cloned into the pGAD424 (Clontech, USA) and pBD-GAL4 (Stratagene, USA) vectors. The 
plasmids were transformed into e-coli, XL1-Blue Component Cells (Stratagene, USA).  
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Results 
Root gravitropism 
Auxin is believed to be involved in the gravitropic growth response of the root. The root 
curvature was measured as an indicator of the gravitropic response. The angle curvature of the 
root tip of tfl2-1 seedlings after reorientation did not differ significantly from wt seedlings. 
Although the gravitropic growth response in tfl2-1 seedlings appeared to be delayed compared to 
wt seedlings (figure 1), the standard deviation indicates that the difference between tfl2-1 and wt 
seedlings is not significant.  
Analyses of the GUS constructs used in the experiment are reported in figure 2. GUS staining 
occurred in the root tip and the areas of the root where reorientation occurred. No significant 
difference in GUS staining of these areas was observed between tfl2-1 and wt seedlings 
confirming that the gravitropic growth response in the root is not affected by the tfl2 mutation.  
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Figure 1. TFL2 does not affect the gravitropic response in the root. Seedlings were grown vertically on square Petri plates 
for 3 days under white fluorescent light and reoriented 90°. Y-error bars show st. dev. nwt=58 ntfl2-1=53 

Figure 2. 
Expression of 
auxin induced 
genes in the root 
tip of tfl2-1 and wt 
DR5::GUS lines 
exposed to gravity 
for several time 
intervals
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Figure 3. Effect of various IAA and NPA 
concentrations on hypocotyl length of tfl2-1 and wt 
seedlings grown for 3 days under the following light 
qualities and intensities: blue light 480 ne, red light 2ne, 
far red light 0.214μe, white light 61μe and darkness.  
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Light and hormone dependent hypocotyl elongation 
The effects of various auxin and NPA concentrations on hypocotyl elongation were examined 
under white, red, far red, blue light and in darkness.  

Overall tfl2-1 seedlings were less sensitive to exogenously applied IAA, in all the different 
light conditions tfl2-1 seedlings displayed a longer hypocotyl than wt seedlings when grown on 
100 μM IAA (figure 3).  

When grown under blue light tfl2-1 seedlings displayed the same response pattern as wt 
seedlings. The hypocotyl length was shorter and at high concentrations tfl2-1 seedlings were less 
sensitive to the inhibitory effect of IAA on hypocotyl elongation.  

No significant difference was observed between tfl2-1 and wt seedlings growing in darkness 
with exogenously supplied IAA. tfl2-1 seedlings exposed to NPA in darkness displayed the same 
response pattern as wt but the hypocotyl was always slightly shorter than wt.  

Addition of NPA to light grown seedlings stimulated hypocotyl elongation but no difference 
could be observed between tfl2-1 and wt seedlings. Low concentrations of IAA did not affect tfl2-
1 seedlings compared to wt seedlings that showed an increased hypocotyl length.  

tfl2-1 and wt seedlings grown in far red light displayed similar response patterns but the 
hypocotyl length was shorter and at high concentrations tfl2-1 seedlings were less sensitive to the 
inhibitory effect of IAA. Low concentrations of NPA did not affect tfl2-1 seedlings but 
stimulated hypocotyl elongation of wt seedlings.  

The hypocotyls of tfl2-1 seedlings growing under red light were half as long as wt hypocotyls. 
NPA did not affect red light grown seedlings. IAA concentrations did not affect hypocotyl 
elongation of tfl2-1 seedlings grown under red light and only high concentrations of IAA showed 
a significant inhibition of hypocotyl elongation of wt seedlings.  
 
Hormone dependent induction  
Root cultures were exposed to IAA at various concentrations and for various time periods. RNA 
was extracted from the root cultures and the auxin response of three genes, SAUR-AC1, DFL2 
and IAA19, was analysed by Northern blot, the auxin response for SAUR-AC1 was also analysed 
with qRT-PCR.  

The results from the Northern blot analysis reported in figure 4 showed that SAUR-AC1 and 
IAA19 expression was slightly induced after 30 minutes in wt root cultures and after 60 minutes 
in tfl2-1 root cultures. In tfl2-1 root cultures the highest expression of both SAUR-AC1 and 
IAA19 was observed at the highest IAA concentrations, compared to wt root cultures, were no 
difference could be detected.  

DFL2 expression did not seem to be affected by longer induction times, although in tfl2-1 
root cultures the DFL2 expression appeared to correlate with an increased IAA concentration, 
this was not observed in wt root cultures. 

The qRT-PCR analysis showed that although IAA was administrated exogenously tfl2-1 root 
cultures had lower expression levels of SAUR-AC1 compared to wt root cultures (figure 5A).  

SAUR-AC1 expression was also induced slower in tfl2-1 compared to wt root cultures. tfl2-1 
root cultures needed 30 minutes of induction with IAA to reach the same SAUR-AC1 expression 
levels obtained in wt root cultures after 10 minutes of induction (figure 5B).   
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B                          wt    tfl2-1 
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Figure 4. Expression of SAUR-AC1, IAA19 and DFL2. RNA was extracted from root cultures grown for 10 days in Gamborgs 
B5 medium and exposed either to A) 10mM IAA for 0, 10, 30, 60, 90 and 180 minutes or B) 0μM, 0.01μM, 0.1μM, 1μM, 10μM, 
100μM IAA for 1h. 
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Figure 5. SAUR-AC1 mRNA expression in tfl2 and wt Arabidopsis root cultures analysed with RT-PCR. Expression is relative to 
ACT2 expression in the same cDNA samples. cDNA was synthesised from mRNA extracted from root cultures grown for 10 days in 
Gamborgs B5 medium and exposed either to A) 0mM, 0.01mM, 0.1mM, 1mM, 10mM, 100mM IAA for 1h or B) 10mM IAA for 0, 10, 
30, 60, 90 and 180 minutes. 



Early auxin-inducible response genes, tfl2-1 affects IAA6 expression 
Auxin exerts a regulatory role at the molecular level by regulating gene expression. Expression of 
the IAA regulated genes IAA6 and IAA12/BODENLOS (BDL), members of the early auxin-
inducible gene family (Abel et al. 1995), was studied in intact 7 and 14 day old wt and tfl2-1 
seedlings. IAA6 and BDL are IAA promotes transcriptional activation of IAA6 (Abel et al. 1995), 
and degradation of BDL protein (Weijers et al. 2005). In 7 day old wt seedlings BDL expression 
was equivalent to the expression in tfl2-1 seedlings. BDL expression diminished slightly in 14 day 
old wt plants, whereas it remained unchanged in tfl2-1 seedlings as seen in figure 6.  
IAA6 expression was reduced by 90% in 7 day old tfl2-1 seedlings compared to wt. In 14 day old 
plants IAA6 expression increased with more than 200% both in wt and in tfl2-1 plants although 
the expression in tfl2-1 plants was still less than half the expression of 7 day old wt seedlings.     
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Figure 6. BDL and IAA6 expression in tfl2 and wt seedlings grown for 7 and 14 days on GM under cool fluorescent light in LD-conditions. 
Expression is relative to ACT2 expression in the same cDNA samples. 
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Yeast two hybrid assay 
IAA6 and IAA19 DNA has been successfully cloned into pBD-GAL4 vector. The pGAD424 
vector with the IAA6 and IAA19 DNA inserts are currently being sequenced to determine if the 
cloning was successful.  
 
Discussion 
TFL2 and root gravitropic responses 

Gravity is known to induce asymmetric auxin transport that leads to differential cell 
elongation (Rashotte et al. 2000). Previous analyses of tfl2-1 and wt DR5::GUS constructs have 
shown that auxin induced gene expression is absent in the shoot of 14 day old tfl2-1 plants but 
the levels in the root show wt staining patterns, and no difference can be observed between 7 day 
old tfl2-1 and wt seedlings (our unpublished data). The DR5::GUS constructs that were analysed 
showed wt staining patterns in line with our previous results. 

The results from the root gravitropism assay indicate accordingly that TFL2 does not affect 
the ability of the root to reorient when affected by gravity.  
 
TFL2 affects red, far red and blue light regulated hypocotyl elongation 
The response of tfl2-1 seedlings to several light and hormone conditions was examined.  

A low concentration of exogenous supplied auxin stimulates hypocotyl elongation while high 
concentrations inhibit hypocotyl elongation (Clare et al. 2000). NPA is an auxin transport 
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inhibitor; auxin transport has been shown to be critical for hypocotyl elongation in light but not 
in darkness (Jensen et al. 1998).   

Continuous red, far red or blue light inhibit hypocotyl elongation in wt seedlings (Shinomura 
et al. 2000).  

The results indicate that tfl2-1 seedlings are less sensitive to exogenously supplied auxin than 
wt seedlings, IAA has a lower inhibitory effect of hypocotyl elongation in tfl2-1 seedlings 
compared to wt.  

There are no differences between tfl2-1 and wt seedlings grown on MS in light and in 
darkness, while tfl2-1 seedlings grown under red, far red or blue light display a 30-50% shorter 
hypocotyl. The shorter hypocotyl phenotype could depend on an interaction between TFL2 and 
phytochromes and cryptochromes but it is most likely that tfl2-1 mutants are less sensitive to the 
auxin signals induced by the light responses. This is supported by the fact that high auxin 
concentrations don’t inhibit hypocotyl elongation in tfl2-1 mutants at the same extent as wt 
seedlings.  

Inhibiting auxin transport by growing seedlings on different concentrations of NPA did not 
affect the response pattern of tfl2-1 seedlings, under all five light experiments the response 
pattern for NPA was the same for tfl2-1 and wt seedlings. Although they reacted in a similar way, 
tfl2-1 seedlings grown under red, far red and blue light displayed a shorter hypocotyl than wt 
seedlings.  

Auxin dependent hypocotyl elongation is affected in tfl2-1 seedlings due to a reduced 
sensitivity to the auxin signal. 
 
Auxin dependent gene induction 
SAUR-AC1, DFL2 and IAA19 expression has been studied in auxin induced root cultures. 
These genes belong to three different auxin response gene families, the SAURs, GH3s and 
Aux/IAAs respectively. SAURs and Aux/IAAs are rapidly and directly activated by auxin (Abel 
and Theologis 1996). Whereas GH3s are indirectly regulated by auxin, some GH3s are known to 
inactivate auxin by adenylation; the adenylating properties of DFL2 are not yet determined, but 
the expression of DFL2 is controlled by light and not by auxin (Takase et al. 2003). 

SAUR-AC1 and IAA19 expression should be induced rapidly by the addition of auxin, and a 
higher auxin concentration should give a stronger induction response. tfl2-1 root cultures show a 
slower response to exogenously applied IAA than wt root cultures, where SAUR-AC1 expression 
is induced within 10 minutes, the induction is also overall weaker in tfl2-1 cultures. This data is 
consistent with previous results and indicates that tfl2-1 is less sensitive to exogenously applied 
auxin. 

In this experiment the tfl2 mutation should not affect DFL2 expression, if TFL2 is not 
involved in light responses, since the expression of the DFL2 gene is regulated by light and not 
by auxin. The results from the Northern blot analysis regarding DFL2 expression were difficult 
to interpret. 

The results from the northern blot analysis are inconsistent with the qRT-PCR data and with 
previous knowledge of the observed genes and should therefore be disregarded. RNA was 
measured and was loaded in equal amounts in the wells, this was also confirmed with gel 
electrophoresis as seen on the analysed agarose gel (data not shown). ACTIN2 labelling was 
adopted as a control but the hybridisation did not succeed, the RNA on the filter had probably 
detached after being hybridised and stripped several times. 

Since the experiment was carried out on root cultures and not whole seedlings it is difficult to 
asses if the results apply to the entire plant. As stated earlier analysis of tfl2-1 and wt DR5::GUS 
constructs indicate that the tfl2 mutation does not affect the expression pattern of auxin induced 
genes (reported by DR5) in the root. 
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Aux/IAA and TFL2 interaction 
The expression of two Aux/IAA genes, IAA6 and BDL, has been analysed in tfl2-1 and wt 
seedlings. BDL, in wt plants, inhibits cell elongation and is inactivated by IAA (Weijers et al. 
2005).  

The qRT-PCR data shows that both in tfl2-1 and wt plants BDL expression is unaffected in 
14 day old plants compared to 7 day old plants. The slight decrease in BDL expression observed 
in 14 day old wt plants is not significant.  

IAA6 is rapidly activated by IAA, in wt seedlings (Abel et al. 1995). The RT-PCR data in 
figure 6 shows a severely reduced IAA6 expression in tfl2-1 plants, this correlates with the 
previous statement that tfl2-1 plants are defective in the perception or production of auxin. 

IAA5 has been shown to interact with TFL2 in yeast two hybrid system (Nilsson  
unpublished results), this data allows us to ponder upon the possibility that IAA6 and IAA19 
might interact with TFL2 as well, since IAA6 and IAA19 are closely related to IAA5 
(Overvoorde et al. 2005).  

Experimentally IAA6 and IAA19 have been cloned into the pBD-GAL4 vector, further 
work will be performed to clone IAA6 and IAA19 into pGAD424 and to establish if these two 
gene products interact with TFL2. 
 
DR5rev::GFP x tfl2-1 crossing 
The DR5rev::GFP reporter gene has been introduced into tfl2 plants by genetic crossing. 
Homozygous lines will be selected in the F2 generation and confirmed in the F3 generation by 
genotyping and GFP staining. The DR5rev::GFP constructs will hopefully complement 
DR5::GUS constructs in future experiments to render a more exact in vivo visualisation of auxin 
induced gene expression in tfl2 plants. 
 
Future perspectives 

Further work needs to be carried out to determine the exact role of TFL2 in auxin regulated 
developmental responses. 

The gravitropic response experiment will be carried out with DR5rev::GFP constructs to 
render a clearer image of possible overlooked differences between gravity induced wt and tfl2-1 
seedlings. 

It would be interesting to widen the knowledge and give a more complete view of IAA 
dependent gene induction by carrying out the concentration dependent assay and the time 
dependent assay on whole seedlings instead of root cultures. 

Work will proceed to establish if IAA6 or IAA19 interact with TFL2 in yeast II hybrid 
systems.  
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