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Abstract Results
Located on the epidermal surface of plants, stomata are small, pore-like : L.
structures that act as channels to exchange gas and water vapor between plant cells Enhancer Genetic Screen Characterization of The Mutant Phenotype
and the environment. Concentrations of gases and water within the plant cell are : : : : :
regulated through opening and closing of the stomata by turgor-driven movements. In // | ™\ ("~ The mutagenized M, \\ Figure 2. MC,, Phenotype Shows An Increase in Stomata Density and Clustering
Arabidopsis thaliana, development and differentiation of cells is controlled by the ﬁr‘;%;%'rg?ﬁlys;gaosogf tﬁgierdszgdesrecgﬁggg danl\(jl
ERECTA (ER) family of genes (ERECTA, ERL1, and ERLZ2) which encode leucine-rich erl1per12.were —> | seeds were grown éndz A. B 7% |
repeat-receptor-like kinases (LRR-RLKSs). Acting synergistically, they direct cell division mutagenized with ethyl vlants were selected for 50:/° | = erleri2 so0s | = eriferi2 i
in different tissues and formation of stomata in epidermis. To better understand how methansulfonate (EMS). the mutant phenotype 450/0 _ [ e G . Esl\:ﬂf1zxf1rl172r/f )
ERECTA family genes regulate stomata development we conducted a forward genetic \\ J K (stomata clusters). // . :Zj - F,MC,, x erlleri2 L, % 509 MC,, xerlterl2 L,
screen. Approximately 10,000 seeds of erl1erl2 were mutagenized using ethyl g £ 400 -
methanesulfonate (EMS). The M, plants were grown and the M,, seeds were collected. l' & ZZj :g 0
Then, M, seedlings were microscopically screened for stomata clustering. Two [ The following crosses were performed: ] g 200/: | g .
mutants, JMC,, and MC,, were chosen to pursue further because a high percentage S g 20% -
of stomata in clusters was observed in their cotyledons. Both mutant lines were / l, \ (0% | > o |
crossed with erl1erl2 in order to rid their genomes of other EMS induced mutations . N N ™ 5% A
and to determine the nature of obtained mutations (recessive versus dominant; single Mutants x erl1eri2 Mutants x Col Mutants x Ler 0% | | % S o o o ° )
or double). The phenotype of novel mutants (stomata index and stomata clustering) -Characterization of Mutant _Dependency of \660@% \GGOQPO . <P g e Y O\*\GMP 0\*\&00% & o &© I
was compared to the erlTerl2. The two lines were also crossed with Col to see if the Phenotype Mutation(s) On er/? -Positional Cloning o S o
phenotype of novel mutations depended on er/Tand/or er/l2 mutations. After -Dominant or Recessive and/or erl2 MC,, was characterized by calculating stomata index (the number of stomata out of the total number of stomata
characterization of mutations, determining the location of the mutated JMC,, and MC,, | -1or2 Mutations and pavement cells) and percent of stomata in clusters. A, MC., has a higher percentage of stomata in clusters
genes through positional cloning is the next step. JMC., and MC,, were crossed with \:Synergistic Interaction _/ \_ AN / compared to erl1erl2. B, Most organs of MC,, show a statistically significant difference in stomata index from
Landsberg erecta (Ler) to analyze recombination frequency between mutant An enhancer genetic screen was used to identify mutant phenotypes that might erl1erl2. Differential interference contrast (D.I.C) microscopy was used to collect the data. InAand B, n =6 to 12
phenotype and a set of genetic markers. The frequency at which the mutant gene(s) otherwise be weak and unobservable in a regular genetic screen. The identified and error bars represent standard error. Values significantly different from the control (er/1erl2) are denoted by
recombined with markers on Ler chromosomes determined the location of the MG, mutants were then crossed with other ecotypes and background mutations in order to ~ asterisks (P < 0.05).
This method will also be used for JMC,g in the future. The overall goal of the study is better characterize the mutant genotype and phenotype. Lastly, the mutants are Figure 3. MC,, shows a significant difference in stomata index and percent of stomata in clusters
to understand, through the use of forward genetics, the mechanism by which stomata crossed with an ecotype (Ler) in which specific genetic markers are known. Based
are spaced and to identify the gene(s) that control this developmental process. upon recombination frequency the position of the mutated gene(s) can be pinpointed. el el Abesia Aol Stem
Background Identifying Mutants . iy ‘ 4
5 The MC,, mutant phenotype can be observed in
- @ Stomata Development Figure 1. Search for Mutants in M, cotyledons (AB and AD), first and second leaves
@" Stomata formation begins T (AB and AD), and stems. There is a significant
Ampliying with a protodermal cell. This stem A. - ~ N - \ i difference in the stomata index and percent of
< Asymmetric Divisions cell then can differentiate into a *Start* No e Mutant stomata in clusters in MC,, when compared with
@ meristemoid mother cell (MMC) or Are stomata _ y Phenotype = the control, erl1erl2. A to O, pictures were taken
Amplitying a pavement cell. An MMC divides _ Present? ( No ) ‘ / D using differential interference contrast (D.I.C.)
o — O O 0 asymmetrically forming a / ~ -Significantly Yt ) : microscopy. Bar = 5 ym
e meristemoid. Then, a guard — - inoreased number Ph"gl:lt;t"t .
el \ - mother cell (GMC) is formed from 1E5 | and/or | \ - ) -
l P srmmenconsin e the meristemoid. Finally, the GMC One-cell spacing
Pavement Cell _ _ rule? -Clusters of three r \
N yields two guard cells with an = *\

\__ormore? Weak Mutant Figure 4. JMC,, phenotype is due to two recessive mutations
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40% (A) Preliminary data suggest that JMC,4 phenotype occurs because of two recessive mutations. WWhen one mutated gene is

present, a weak stomata clustering phenotype is observed (aaBB or aaBb). When other mutated gene is present (bb) plants
e / are short. Two mutated genes (aabb) yield a strong stomata clustering and short stature phenotype in 6.25% of F,. (B and
Abaxial (AB) C) This shows that A and B genes synergistically regulate stomata development. Bar =2 cm in B and C.
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Future Directions

10% 7 T I -Determine if MC,, is a dominant or recessive mutation(s) and whether it function synergistically with erl1 and erl2
Vg
Q0

oo | -Verify that JMC,4 phenotype is caused by two mutations and analyze whether those two mutations function

ERECTA (ER) family of genes (ERECTA, ERL1, and ERL?2) synergistically FEILTEL S LI SR EET synergistically with known mutations affecting stomata development
promote organ development and growth. In comparison to WT, an er mutant has FETTTTITEEEEFEEEEES TEE -Conduct positional cloning for JMC,4 and MC,,

a phenotype of short height, short siliques, and compact inflorescence. When a References
mutant has either er/7 and/or erl2 mutations only, the expressed phenotype is (A) The initial screening for mutants was performed by microscopically observing

drastically weaker-. Double er erl2 and er erl1 mutants have even stronger the abaxial side of one cotyledon per seedling. The mutants were selected based

'Bergman DC, Sack FD (2012) Stomatal development: a plant’ s perspective on cell polarity, cell fate transitions and intercellular

phenotypes and shorter in stature. When all three genes are mutated (er erl1 upon their strong phenotype. (B) From all of the selected mutants, JMC 4 and communication. Development 139: 3685
erl2), the plant is extremely short and compact. Over-proliferation of stomata and MC,, were chosen to pursue further because of their strong mutant phenotype in
development of stomatal clusters is evident in the triple mutant?. comparison to the control, erlferl2. JMC, and JMC,¢ were lost due to decreased  2gp5ak ED, McAbee JM, Pillitteri LJ, Torri KU (2005) Stomatal Patterning and Differentiation by Synergistic Interactions of

fertility. (C) Abaxial is the bottom side of the cotyledon and adaxial is the top. Receptor Kinases. Science 309: 290-293



