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PURPOSE OF 
RESEARCH

• The driving force behind the genetic research of 
Arabidopsis thaliana is to observe gene expression to 
garner a better understanding of the function that specific 
genes have. 

• Our individually narrowed research focused on 
determining the function of a specific gene present in our 
specimens, which was an entirely unknown gene.

https://i.ytimg.com/vi/uXdzuz5Q-hs/maxresdefault.jpg
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IS THERE A BIGGER 
PICTURE?

• Genetics research and application reaches far outside 
the realm of a laboratory and definitely reaches beyond 
plants.
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GREAT STRIDES MADE FROM 
HUMBLE ROOTS

• Humble beginnings can create 
great things, so starting with this 
simple plant—merely a seed—we 
can begin to understand a more 
complex side of our human 
selves.

http://www.nightsea.com/wp-content/uploads/2012/07/Arabidopsis_UPenn_4.jpg

https://upload.wikimedia.org/wikipedia/c
ommons/8/83/Arabidopsis_thaliana_JdP_
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THE STUDY OF GENE 
EXPRESSION

• Genes control the differentiation of cells and the production 
of proteins.

http://img.sparknotes.com/figures/F/fe4c106b65bf0d40bf82b1d61edd6efb/20proteinsynthesis.jpg
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GENETICS AND GENE 
EXPRESSION

http://www2.le.ac.uk/departments/genetics/vgec/diagrams/114-DNA-to-codon.gif

Humans have approximately 20,000 to 25,000 genes
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WHY USE PLANTS INSTEAD 
OF HUMANS?

• Plants provide a viable option to analyze gene expression because 
of their versatility and variation. Arabidopsis thaliana is especially 
good because it meets the following conditions: 

 Fast life cycle
 Easily grown in 

greenhouse or indoor 
growth chamber

 Small genome that 
can be easily 
manipulated and 
observed

https://www.helmholtz-muenchen.de/uploads/tx_templavoila/P1010002_02.jpg
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HOW TO STUDY GENE EXPRESSION 
IN PLANTS

• β-glucuronidase is the reporter gene, which is a gene that is attached 
to your gene of interest.

• When the gene of interest is expressed, the reporter gene provides 
visible proof of its expression.

• In our research, GUS was our reporter gene, producing a blue color in 
all areas where the gene was expressed.
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GENE EXPRESSION IN 
ARABIDOPSIS THALIANA
• The entire genome for Arabidopsis thaliana has been 

sequenced, but the functions of certain genes are still 
unknown.

• Specifically in relation to our research, the University of 
California - Riverside provided us with Arabidopsis seeds 
that already had a transgene (genetic material non-native 
to the organism) inserted to make them herbicide 
resistant.
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TRANSGENIC LINES AND SURVIVAL 
SIGNIFICANCE
• Arabidopsis seeds had a transgenic 

gene inserted into the genome so 
that the plants with said gene would 
become herbicide resistant.

• A transgene is a section of genetic 
material non-native to the organism 
(but present in another organism) 
which is inserted into its DNA 

• Seeds were sterilized and plated on 
a media plate that contained the 
herbicide BASTA. The addition of 
this herbicide would kill any seeds 
that did not contain the transgene in 
their DNA, so any seeds that did 
survive had to contain the gene of 
interest.

Homozygous           Hemizygous
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STAGE 1 - RESEARCH 
BEGINS
The first stage of our 

research had 2 objectives 
after plating our seeds.

1.Determine that the 
second generation seeds 
were herbicide resistant.

2. Find the strongest line 
of second generation 

seeds to grow and expose 
to GUS.
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LONGEST PART OF PROCESS: WAITING FOR 
PLANTS TO GROW
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STAGE 2 - ANALYSIS AFTER GUS 
STAININGWith a dissecting microscope we are able to analyze the expression of the 

GUS bonded gene by looking at the blue colored areas of the plant.
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PLANTS HAD TO CONTINUE GROWING TO SEE 
DEVELOPMENTAL CHANGES IN GENE 

EXPRESSION
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STAGE 3 – ANALYSIS OF MATURE 
PLANTSWe allowed the plants to mature another week to produce inflorescence. We then 

exposed these more mature plants to GUS staining. 



http://630garden.wikispaces.com/file/view/0511-0810-3119-
1756_Cartoon_of_a_Florist_Talking_to_One_Of_His_Plants_clipart_image.jpg/136100969/205x219/0511
-0810-3119-1756_Cartoon_of_a_Florist_Talking_to_One_Of_His_Plants_clipart_image.jpg

STEPS IN RESEARCH 
PROCESS:
1. Sterilized Arabidopsis 
seeds and plated them 
on media.

2. Identified homozygous 
lines.

3. Transferred seeds to 
soil and waited 3 weeks
(without flowers).

4. Bleached and 
subsequently GUS 
stained plants.

5. Allowed an additional 
week of growth (with 
flowers).

6. GUS stained flowers

7. Compared with 
database 
arabidopsis.org
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• Plant Line was B that 
contained NPY1.

• All the seedlings lived on 
the herbicide media and 
thus telling me it was 
homozygote.

• Seedlings were gus
stained and the stain was 
present just about 
everywhere in the early 
developmentally stages.

INDIVIDUAL RESEARCH AND 
RESULTS: HECTOR
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• When the seedlings were allowed to 
grow older and then gus stained…. 
The story was a little different.

• Each seedling that was gus stained 
had a different staining pattern.

• A second round a staining was done 
but concluded with the same results.

• This meant that possible the gene 
was effected by stress 
(environment) or the different 
staining patterns could have 
happened due to inconsistent gus
staining procedure. 

INDIVIDUAL RESEARCH AND RESULTS: 
HECTOR (CONTINUED)
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INDIVIDUAL RESEARCH AND 
RESULTS: CHASE

• The line of seeds I received from 
Robert was A#3, which is one of the 
transgenic lines containing the 
unknown gene in question.



• Initial staining of 
seedlings (seen on left) 
was seen in the apical 
meristem. The second 
staining (on right) was 
seen in the apical 
meristem and on the leaf 
margin (extremely light). 
The staining on the leaf 
margin was generally 
next to the trichromes 
and was consistent over 
multiple plants 
specimens. 

INDIVIDUAL RESEARCH AND RESULTS: 
CHASE (CONTINUED)



INDIVIDUAL RESEARCH AND RESULTS: 
CHASE (CONTINUED)

• These first two stainings suggest that 
the unknown gene plays a role in 
general growth of young seedlings, 
as the main function of the apical 
meristem is to promote growth of 
new cells in young seedlings. This 
follows good logic as the plants are 
in a very young developmental stage 
during both stainings, explaining the 
consistent stain seen.



• Staining was seen in what appears to be the 
leaf margin of a newly developing leaf and in 
the inflorescence of the mature plant.

• Inflorescence is a collection of flowers 
similar-looking to broccoli or cauliflower, and 
the staining can be seen on the bottom 
photo.

INDIVIDUAL RESEARCH AND RESULTS: 
CHASE (CONTINUED)

• This last set of staining was 
performed on the adult stage 
of the plant, and the very 
specific stain on the left 
denotes a possibility of 
involvement in inflorescence 
development. 



• Because staining was seen in the apical meristem multiple times over two 
stages of development of the plant, it seems that our mystery gene could be 
involved in shoot development.

• Staining was also seen in leaf margin, which was highly expressed in very 
new leaves, suggesting it is an imperative gene in juvenile leaf development.

INDIVIDUAL RESEARCH AND RESULTS: 
CHASE (CONTINUED)

http://paisajismodigital.com/blog/wp-content/uploads/2013/12/Arabidopsis.jpg

• Lastly, staining was seen in 
inflorescence, which suggests 
that it is also involved with the 
flowers of the plant in some 
fashion.



INDIVIDUAL RESEARCH AND RESULTS: 
CHASE (CONTINUED)

• Unlike other genes that are involved in a wide variety of 
processes  of the plant in a relatively high frequency of 
expression, this gene seems to be expressed in very specific 
regions at specific developmental levels.



Blue staining 
along the leaf 
blade and 
hypocotyl

Blue staining 
along the 
hypocotyl

FIVE WEEKS AFTER 
PLATING

INDIVIDUAL RESEARCH AND 
RESULTS: LINDA
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First attempt at staining, failed. No observable blue staining. Second attempt, but this time with 3 seedlings, and still only 1 seedling had visible blue staining along the leaf blade and hypocotyl. 



Weak blue 
staining along 
the petiole

Weak blue 
staining along 
the petiole

EIGHT WEEKS AFTER 
PLANTING

INDIVIDUAL RESEARCH AND RESULTS: 
LINDA (CONTINUED)
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Two seedlings were pulled from pot of soil and submerged in GUS solution. After incubation, only 1 seedling displayed blue staining along petiole. 



NINE WEEKS AFTER PLANTING
Very weak blue 
staining along 
the petiole

Very weak blue 
staining along 
the petiole

INDIVIDUAL RESEARCH AND RESULTS: 
LINDA (CONTINUED)

Presenter
Presentation Notes
Such weak staining from previous week, re-tested staining in two more seedlings from pot of soil. Only one seedling displayed weak blue staining along petiole.



COLLABORA
TION

Research experience!

More data!
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