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P 2-5 AUXIN-BINDING PROTEIN1 (ABP1), THE 

SECOND AUXIN RECEPTOR

Yunus Effendi, Günther F.E. Scherer

Molecular Developmental Physiology, Leibniz University 
Hannover, Herrenhäuser Str. 2, D-30419 Hannover, Germany. 
scherer@zier.uni-hannover.de

Despite of knowing the 3-dimensional structure ABP1 is not 

fully acknowledged as an auxin receptor. We used the ABP1 

insertional mutant (Chen et al. 2001). It is lethal when 

homozygous but viable in the hemizygous  state. 

Hemizygous plants produce 2:1 resistant:wild type progeny on 

kanamycin agar due to the T-DNA. Seedlings from  

plants are defect in phototropism and gravitropism of roots and 

shoots. Those populations are composed of a major slow 

reacting and a minor normal reacting group.  

seedlings show strong root slanting, longer hypocotyls, and 

slightly increased lateral root number. Root auxin responses in 

 seedlings are slightly less sensitive than in wt. In 

short days and long days  plants flower earlier. They 

have more branches and decreased main stem diameter, 

indicating decreased apical dominance. Auxin-induced genes 

(qPCR: ) respond to auxin 

(0.1µM/1µM/10µM) 2-10 fold stronger in wt than in  

seedlings (30 & 60 min). Thus ABP1 is a receptor with probable 

functions in auxin transport and gene regulation. The apparent 

functional link to TIR1-linked gene regulation could be provided 

by phospholipase A (Scherer et al., 2007)

P2-6 LIGHT ALTERS PLANT ELONGATION 

RESPONSES TO EXOGENOUS AUXIN

Martin Fellner1, 2, Renáta Plotzová1, Jana Bořucká1, 

Tereza Vaclová1, Jirí Řehulka1, David Zalabák1, Marta 

Hlobilová1

1 Laboratory of Molecular Physiology, Department of Cell 
Biology and Genetics, Palacky University in Olomouc, 
Šlechtitelů 11, 783 71, Olomouc, Czech Republic 2 Laboratory 
of Growth Regulators, Palacky University in Olomouc and 
Institute of Experimental Botany ASCR, v.v.i, Šlechtitelů 11, 783 
71, Olomouc, Czech Republic

Many fundamental issues of interaction between light and 

hormone signaling pathways involved in plant growth remain to be 

uncovered. In model plants , tomato and maize we 

investigated effects of light on plant growth responses to 

exogenous auxins. In dark, blue light (BL) and red light (RL), 

exogenous auxin inhibits long-term growth in intact and 

tomato hypocotyl, and in corn coleoptile. Compared to dark- and 

RL-grown plants, inhibitory effect of auxin on elongation of 

hypocotyl developed in BL is weak. Mutant analyses 

revealed that CRY1 mediates Blinduced reduction of hypocotyl 

sensitivity to exogenous auxin, and that ZTL1 is required for 

maintenance of hypocotyl response to exogenous auxin in BL and 

RL. Photoreceptor CRY1 is also involved in BL- and RL-induced 

reduction of hypocotyl sensitivity to NAA in tomato. Data indicate 

that tomato hypocotyl responses to the inhibitory effects of NAA 

and 2,4-D are regulated by light via different mechanisms. Analysis 

of mutant in corn indicated that phytochromes mediate the 

Bland RL-induced decline in coleoptile response to exogenous 

auxin. Our results confirmed the existence of interaction between 

light and auxin signaling in plant growth. Analyses also suggest the 

existence of diverse mechanisms of the cross-talk between light 

and auxin in different plant species. 

This work was supported by grant from Ministry of Education of 
the Czech Republic to MF (grant no. 1P05ME792).

P2-7 THE ROLE OF FUSICOCCINE-LIKE 

SECONDARY HORMONE IN THE CYTOKININE 

SIGNAL TRANSDUCTION.

Gilmanov M.K., Ibragimova S.A., Kudaibergenov K.K., 

Dukumbayeva A.U.

M.A. Aytkhozhin’s Institute of Molecular Biology and 
Biochemistry; baltakay@mail.ru

It was shown that  cytokinine causes the formation of 

cytokinine secondary hormone (CSH) in embryos of 

germinating wheat seeds. CSH was purified by 

chromatography on nanostructured carbon sorbent 

"Nanocarbosorb". It was established by mass-spectra that CSH 

related to fusicoccine. The CSH showed the typically cytokinine 

activities such as: the derepression of apical dominance, the 

greening of yellow leaves and synthesis of amaranthin. CSH 

was active at concentration 1000 times less at 2-3 times 

quicker, than cytokinine. The one of interesting property of CSH 

is its ability to increase the tolerance of germinating wheat 

seeds to salt stress. We developed very interesting enzyme 

sensor model for investigation of signal transduction of 

cytokinine. It was established that cytokinine causes the 

formation of NADP-GDh in aleurone layer of wheat seeds. We 

suggest the next scheme of signal transduction of cytokinine. 

First step is the formation of CSH. Then molecules of CSH are 

binded with fusicoccine receptors of plasmatic membrane. This 

let to increase the level cytosolic Ca2+. The last step of signal 

tranduction is switching on the activity of protein kinase C. But 

this process demands the present of another low molecular 

regulator which is formed under the effect of CSH on wheat 

seeds embryos.

P2-8 UNCOVERING THE DISTINCT ROLES OF 

AUXIN SIGNALING F-BOX (AFB) 4 AND 5 AS AUXIN 

RECEPTORS

Katie Greenham & Mark Estelle

Section of Cell and Developmental Biology, University of 
California San Diego, La Jolla, California

The auxin receptor family is comprised of six members; TIR1 

and AFB1-5. Phylogenetic analysis reveals that the AFB4/5 

clade diverged from the other members before seed plant 

radiation whereas the TIR1/AFB1 and AFB2/3 clades diverged 

within the angiosperm lineage (Prigge & Estelle, unpublished). 

The conservation of these receptors across seed plants 

suggests that they maintain a distinct function. Our goal is to 

understand the diverse functions of AFB4/5 in relation to other 

members of the family. Preliminary studies reveal that picloram 

works specifically through AFB4/5. The  and  single 

mutants are resistant to picloram compared to wild type while 

 is not. Biochemical analysis confirms that picloram 

enhances the affinity of Aux/IAA with AFB4/5 but not with TIR1. 

The basis for this specificity remains unknown. The 

 double displays hypersensitivity to root growth at 29C, a 

condition that results in increased levels of auxin biosynthesis. 

In contrast, the  mutants are resistant at 29C. To 

improve our understanding of TIR1/AFB function we are 

generating and characterizing all mutant combinations in 

conjunction with an investigation of the biochemical properties 

of AFB4/5 compared to TIR1.

SATURDAY, JULY 11

2. SIGNALLING AND DEVELOPMENT
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ABSTRACT
Despite knowing 3-dimensional structure ABP1 is not fully acknowledged as an auxin receptor. We used the insertional ABP1 mutant (Chen et al., 2001). It is lethal when homozygous but 
viable in the hemizygous abp1/ABP1 state. A hemizygous plant produces 2:1=resistant:wildtype progeny on kanamycin agar due to the T-DNAand this lethality. Seedlings form abp1/ABP1 
plants are defect in phototropism and gravitropism of shoots and roots. Those populations are composed of a major slow reacting and a minor normal reacting group. ABP1/abp1 seedlings 
show strong root slanting, longer hypocotyls, and slightly increased lateral root numbers. Root auxin responses (lateral root, main root length) in abp1/ABP1 seedlings are slightly less 
sensitive than in wt. In short days and long days abp1/ABP1 plants flower earlier. They have more branches and decreased main stem diameter, indicating decreased apical dominance. 
Auxin-induced genes (qPCR: IAA2, IAA11, IAA13, IAA14, IAA19, IAA20, GH3.5, SAUR9, SAUR15, SAUR23) respond to auxin (0.1uM/1uM) 2-15 fold stronger in WT than in 
abp1/ABP1 seedlings (30 and 60 min). Thus, ABP1 is a receptor with probable functions in auxin transport and gene regulation. The apparent functional link to TIR1-link gene regulation 
could be provided by phospholipase A (Scherer et al., 2007, FEBS Lett.581:4205-4211).

Auxin-Binding Protein 1 (ABP1), the second auxin receptor
Yunus effendi, Günther F.E. Scherer
Molecular Developmental Physiology, Leibniz University Hannover, Herrenhäuser Str. 2, 
D-31409 Hannover, Germany. Scherer@zier.uni-hannover.de

 
 

Fig. 2. Response of hypocotyls and roots to changing the  gravity vector by 90°  
 (A, B) and to lateral blue light (C). Progeny seedlings of a hemizygous abp1/ABP1 
plant are less responsive to 90° gravity in roots (A) and hypocotys (B) and to 
lateral blue light on hypocotyls (C) in comparison to Wt. Presence of wild type 
plants is indicated by a shoulder coinciding with the wild type curve. Agar 
plate in right side of each graphs show the bending of roots or hypocotyls. 
Red line: hemizygous abp1/ABP1 in ratio 2:1, black line: Wt. (D) Hemizygous 
abp1/ABP1 also show a root slanting angle (D).  
   

Fig.1. (A) Progeny of self mating of hemizygous abp1/
ABP1 produces a mixed population 2:1 = abp1/ABP1: Wt. 
(B) Hemizygous abp1/ABP1 plants indicate  early flowering 
(C) fewer rosette leaves and (D) fewer cauline leaves. Red 
line: hemizygous population, Black line: Wt only.

Fig. 3. Apical dominance is decreased in mutants. 
(A) Wt plants show one dominant shoot  whereas 
(B) no dominant shoot in the diameters of hemi-
zygous plants indicates that apical dominance is 
damaged. Figure left-below shows Wt plant which 
has one dominant shoot (red arrow) and left picture 
shows a hemiyzgous abp1/ABP1 plant which shows 
no dominant shoot (yellow arrows).Plant were PCR-
genotyped after growth.

Expression of early auxin-induced genes in hemizygous 
abp1/ABP1 and Wt in response to auxin application shows 
that they are less auxin-sensitive and reveals a link to TIR1

Fig. 5. Quantitative Real Time PCR data of  early auxin-induced gene 
expression. (A) After 30 min 0.1mM auxin treatment, six IAA genes 
(IAA2,IAA11,IAA13, IAA14, IAA19, IAA20) showed increased expression
in Wt  samples but not in hemizygous abp1/ABP1 samples. (B) With 
1 mM auxin, after 30 min hemizygous abp1/ABP1and Wt samples 
showed increasing in gene expression in all IAA genes but Wt samples 
showed 1-10 fold more than hemizygous samples. (C) Increasing 
expression in another set of early auxin-induced genes is shown in fig. 
C . Three SAUR genes (SAUR9, SAUR15, SAUR23), GH3.5 and the 
ABP1 gene itself showed also 2-16 fold change different in Wt in 
comparison to hemizygous abp1/ABP1 samples. Plants were selected 
on kan-agar, then grown for 5 d in liquid medium without kanamycin 
and treated with IAA.
           

Fig. 6. Features of 80 day old mutant plants growth in LD. General  appearance 
of mutans and Wt plants are shown on fig. A. Fig. B shows detail pictures of 
six plants of each mutants. Yellow arrows show curly leaves which are 
reminiscent of phot1phot2 mutant (see phototropic deficiency above!). Six 
different mutants were investigated and all mutants show fewer rosette leave 
numbers in comparison to Wt (p < 0.05) (C), indicating early flowering. 
They also had reduced shoot numbers, especially in mutant 6 and 7 (p<0.05)  
(D), indicating lower apical dominance. 

Phenotypes of transformed abp1  mutants containing mutated cDNAs (In the process of selection formut

eventually double homozygous abp1/abp1:abp1mut/abp1mut genetic constitution)

Fig. 4. Auxin sensitivity. Hemizygous abp1/ABP1 
seedlings have shorter hypocotyls in comparison 
to Wt in response to different levels of auxin con
centrations (0.001mM, 0.01mM, 0.02mM, 0.03mM, 
0,1mM, 0.3mM, 1mM) (B). However, no difference 
in root length between hemizygous abp1/ABP1 
and WT seedlings on the different levels of auxin 
application were found (A). Red line: hemiyzgous 
abp1/ABP1, black line: Wt. Growth on 0.5 MS agar
and seedlings were selected for genotype.
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P 2-5 AUXIN-BINDING PROTEIN1 (ABP1), THE 

SECOND AUXIN RECEPTOR

Yunus Effendi, Günther F.E. Scherer

Molecular Developmental Physiology, Leibniz University 
Hannover, Herrenhäuser Str. 2, D-30419 Hannover, Germany. 
scherer@zier.uni-hannover.de

Despite of knowing the 3-dimensional structure ABP1 is not 

fully acknowledged as an auxin receptor. We used the ABP1 

insertional mutant (Chen et al. 2001). It is lethal when 

homozygous but viable in the hemizygous  state. 

Hemizygous plants produce 2:1 resistant:wild type progeny on 

kanamycin agar due to the T-DNA. Seedlings from  

plants are defect in phototropism and gravitropism of roots and 

shoots. Those populations are composed of a major slow 

reacting and a minor normal reacting group.  

seedlings show strong root slanting, longer hypocotyls, and 

slightly increased lateral root number. Root auxin responses in 

 seedlings are slightly less sensitive than in wt. In 

short days and long days  plants flower earlier. They 

have more branches and decreased main stem diameter, 

indicating decreased apical dominance. Auxin-induced genes 

(qPCR: ) respond to auxin 

(0.1µM/1µM/10µM) 2-10 fold stronger in wt than in  

seedlings (30 & 60 min). Thus ABP1 is a receptor with probable 

functions in auxin transport and gene regulation. The apparent 

functional link to TIR1-linked gene regulation could be provided 

by phospholipase A (Scherer et al., 2007)

P2-6 LIGHT ALTERS PLANT ELONGATION 

RESPONSES TO EXOGENOUS AUXIN

Martin Fellner1, 2, Renáta Plotzová1, Jana Bořucká1, 

Tereza Vaclová1, Jirí Řehulka1, David Zalabák1, Marta 

Hlobilová1

1 Laboratory of Molecular Physiology, Department of Cell 
Biology and Genetics, Palacky University in Olomouc, 
Šlechtitelů 11, 783 71, Olomouc, Czech Republic 2 Laboratory 
of Growth Regulators, Palacky University in Olomouc and 
Institute of Experimental Botany ASCR, v.v.i, Šlechtitelů 11, 783 
71, Olomouc, Czech Republic

Many fundamental issues of interaction between light and 

hormone signaling pathways involved in plant growth remain to be 

uncovered. In model plants , tomato and maize we 

investigated effects of light on plant growth responses to 

exogenous auxins. In dark, blue light (BL) and red light (RL), 

exogenous auxin inhibits long-term growth in intact and 

tomato hypocotyl, and in corn coleoptile. Compared to dark- and 

RL-grown plants, inhibitory effect of auxin on elongation of 

hypocotyl developed in BL is weak. Mutant analyses 

revealed that CRY1 mediates Blinduced reduction of hypocotyl 

sensitivity to exogenous auxin, and that ZTL1 is required for 

maintenance of hypocotyl response to exogenous auxin in BL and 

RL. Photoreceptor CRY1 is also involved in BL- and RL-induced 

reduction of hypocotyl sensitivity to NAA in tomato. Data indicate 

that tomato hypocotyl responses to the inhibitory effects of NAA 

and 2,4-D are regulated by light via different mechanisms. Analysis 

of mutant in corn indicated that phytochromes mediate the 

Bland RL-induced decline in coleoptile response to exogenous 

auxin. Our results confirmed the existence of interaction between 

light and auxin signaling in plant growth. Analyses also suggest the 

existence of diverse mechanisms of the cross-talk between light 

and auxin in different plant species. 

This work was supported by grant from Ministry of Education of 
the Czech Republic to MF (grant no. 1P05ME792).

P2-7 THE ROLE OF FUSICOCCINE-LIKE 

SECONDARY HORMONE IN THE CYTOKININE 

SIGNAL TRANSDUCTION.

Gilmanov M.K., Ibragimova S.A., Kudaibergenov K.K., 

Dukumbayeva A.U.

M.A. Aytkhozhin’s Institute of Molecular Biology and 
Biochemistry; baltakay@mail.ru

It was shown that  cytokinine causes the formation of 

cytokinine secondary hormone (CSH) in embryos of 

germinating wheat seeds. CSH was purified by 

chromatography on nanostructured carbon sorbent 

"Nanocarbosorb". It was established by mass-spectra that CSH 

related to fusicoccine. The CSH showed the typically cytokinine 

activities such as: the derepression of apical dominance, the 

greening of yellow leaves and synthesis of amaranthin. CSH 

was active at concentration 1000 times less at 2-3 times 

quicker, than cytokinine. The one of interesting property of CSH 

is its ability to increase the tolerance of germinating wheat 

seeds to salt stress. We developed very interesting enzyme 

sensor model for investigation of signal transduction of 

cytokinine. It was established that cytokinine causes the 

formation of NADP-GDh in aleurone layer of wheat seeds. We 

suggest the next scheme of signal transduction of cytokinine. 

First step is the formation of CSH. Then molecules of CSH are 

binded with fusicoccine receptors of plasmatic membrane. This 

let to increase the level cytosolic Ca2+. The last step of signal 

tranduction is switching on the activity of protein kinase C. But 

this process demands the present of another low molecular 

regulator which is formed under the effect of CSH on wheat 

seeds embryos.

P2-8 UNCOVERING THE DISTINCT ROLES OF 

AUXIN SIGNALING F-BOX (AFB) 4 AND 5 AS AUXIN 

RECEPTORS

Katie Greenham & Mark Estelle

Section of Cell and Developmental Biology, University of 
California San Diego, La Jolla, California

The auxin receptor family is comprised of six members; TIR1 

and AFB1-5. Phylogenetic analysis reveals that the AFB4/5 

clade diverged from the other members before seed plant 

radiation whereas the TIR1/AFB1 and AFB2/3 clades diverged 

within the angiosperm lineage (Prigge & Estelle, unpublished). 

The conservation of these receptors across seed plants 

suggests that they maintain a distinct function. Our goal is to 

understand the diverse functions of AFB4/5 in relation to other 

members of the family. Preliminary studies reveal that picloram 

works specifically through AFB4/5. The  and  single 

mutants are resistant to picloram compared to wild type while 

 is not. Biochemical analysis confirms that picloram 

enhances the affinity of Aux/IAA with AFB4/5 but not with TIR1. 

The basis for this specificity remains unknown. The 

 double displays hypersensitivity to root growth at 29C, a 

condition that results in increased levels of auxin biosynthesis. 

In contrast, the  mutants are resistant at 29C. To 

improve our understanding of TIR1/AFB function we are 

generating and characterizing all mutant combinations in 

conjunction with an investigation of the biochemical properties 

of AFB4/5 compared to TIR1.
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ABSTRACT
Despite knowing 3-dimensional structure ABP1 is not fully acknowledged as an auxin receptor. We used the insertional ABP1 mutant (Chen et al., 2001). It is lethal when homozygous but 
viable in the hemizygous abp1/ABP1 state. A hemizygous plant produces 2:1=resistant:wildtype progeny on kanamycin agar due to the T-DNAand this lethality. Seedlings form abp1/ABP1 
plants are defect in phototropism and gravitropism of shoots and roots. Those populations are composed of a major slow reacting and a minor normal reacting group. ABP1/abp1 seedlings 
show strong root slanting, longer hypocotyls, and slightly increased lateral root numbers. Root auxin responses (lateral root, main root length) in abp1/ABP1 seedlings are slightly less 
sensitive than in wt. In short days and long days abp1/ABP1 plants flower earlier. They have more branches and decreased main stem diameter, indicating decreased apical dominance. 
Auxin-induced genes (qPCR: IAA2, IAA11, IAA13, IAA14, IAA19, IAA20, GH3.5, SAUR9, SAUR15, SAUR23) respond to auxin (0.1uM/1uM) 2-15 fold stronger in WT than in 
abp1/ABP1 seedlings (30 and 60 min). Thus, ABP1 is a receptor with probable functions in auxin transport and gene regulation. The apparent functional link to TIR1-link gene regulation 
could be provided by phospholipase A (Scherer et al., 2007, FEBS Lett.581:4205-4211).

Auxin-Binding Protein 1 (ABP1), the second auxin receptor
Yunus effendi, Günther F.E. Scherer
Molecular Developmental Physiology, Leibniz University Hannover, Herrenhäuser Str. 2, 
D-31409 Hannover, Germany. Scherer@zier.uni-hannover.de

 
 

Fig. 2. Response of hypocotyls and roots to changing the  gravity vector by 90°  
 (A, B) and to lateral blue light (C). Progeny seedlings of a hemizygous abp1/ABP1 
plant are less responsive to 90° gravity in roots (A) and hypocotys (B) and to 
lateral blue light on hypocotyls (C) in comparison to Wt. Presence of wild type 
plants is indicated by a shoulder coinciding with the wild type curve. Agar 
plate in right side of each graphs show the bending of roots or hypocotyls. 
Red line: hemizygous abp1/ABP1 in ratio 2:1, black line: Wt. (D) Hemizygous 
abp1/ABP1 also show a root slanting angle (D).  
   

Fig.1. (A) Progeny of self mating of hemizygous abp1/
ABP1 produces a mixed population 2:1 = abp1/ABP1: Wt. 
(B) Hemizygous abp1/ABP1 plants indicate  early flowering 
(C) fewer rosette leaves and (D) fewer cauline leaves. Red 
line: hemizygous population, Black line: Wt only.

Fig. 3. Apical dominance is decreased in mutants. 
(A) Wt plants show one dominant shoot  whereas 
(B) no dominant shoot in the diameters of hemi-
zygous plants indicates that apical dominance is 
damaged. Figure left-below shows Wt plant which 
has one dominant shoot (red arrow) and left picture 
shows a hemiyzgous abp1/ABP1 plant which shows 
no dominant shoot (yellow arrows).Plant were PCR-
genotyped after growth.

Expression of early auxin-induced genes in hemizygous 
abp1/ABP1 and Wt in response to auxin application shows 
that they are less auxin-sensitive and reveals a link to TIR1

Fig. 5. Quantitative Real Time PCR data of  early auxin-induced gene 
expression. (A) After 30 min 0.1mM auxin treatment, six IAA genes 
(IAA2,IAA11,IAA13, IAA14, IAA19, IAA20) showed increased expression
in Wt  samples but not in hemizygous abp1/ABP1 samples. (B) With 
1 mM auxin, after 30 min hemizygous abp1/ABP1and Wt samples 
showed increasing in gene expression in all IAA genes but Wt samples 
showed 1-10 fold more than hemizygous samples. (C) Increasing 
expression in another set of early auxin-induced genes is shown in fig. 
C . Three SAUR genes (SAUR9, SAUR15, SAUR23), GH3.5 and the 
ABP1 gene itself showed also 2-16 fold change different in Wt in 
comparison to hemizygous abp1/ABP1 samples. Plants were selected 
on kan-agar, then grown for 5 d in liquid medium without kanamycin 
and treated with IAA.
           

Fig. 6. Features of 80 day old mutant plants growth in LD. General  appearance 
of mutans and Wt plants are shown on fig. A. Fig. B shows detail pictures of 
six plants of each mutants. Yellow arrows show curly leaves which are 
reminiscent of phot1phot2 mutant (see phototropic deficiency above!). Six 
different mutants were investigated and all mutants show fewer rosette leave 
numbers in comparison to Wt (p < 0.05) (C), indicating early flowering. 
They also had reduced shoot numbers, especially in mutant 6 and 7 (p<0.05)  
(D), indicating lower apical dominance. 

Phenotypes of transformed abp1  mutants containing mutated cDNAs (In the process of selection formut

eventually double homozygous abp1/abp1:abp1mut/abp1mut genetic constitution)

Fig. 4. Auxin sensitivity. Hemizygous abp1/ABP1 
seedlings have shorter hypocotyls in comparison 
to Wt in response to different levels of auxin con
centrations (0.001mM, 0.01mM, 0.02mM, 0.03mM, 
0,1mM, 0.3mM, 1mM) (B). However, no difference 
in root length between hemizygous abp1/ABP1 
and WT seedlings on the different levels of auxin 
application were found (A). Red line: hemiyzgous 
abp1/ABP1, black line: Wt. Growth on 0.5 MS agar
and seedlings were selected for genotype.
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Conclusion: ABP1 is a powerful receptor which regulates genes, likely with a functional link to TIR1.
The hemizygous abp1/ABP1 mutant is defect in responses requiring polar auxin transport. Early flowering 
in SD and LD is another property. Our in vitro mutant plants seem to have similar phenotypes. 
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genetic constitution of transformants after selection on double resitance agar

progeny seed generated by selfing of transformants

first: selection of transformants for homozygous knockouts for ABP1 by PCR 
and on the presence of kanamycin marker gene (heterozygous or homozygous)

second step: from progeny select homozygous segregants for basta marker
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