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Methods and Results
Background

A plant’s circadian clock is composed of a network of transcriptional 1. Used PCR DNA amplification 2. Used the TOPO cloning technique to 3. Transformed the vector into E.

feedback loops that govern its different functions (1). The circadian clock to clone circadian CCA1 clone/insert the DNA fragments into a coli to verify the sequence and that

is known to control plant responses to abiotic stress (2). Since abiotic (Circadian Clock Associated 1) vector (pENTR). TOPO cloning allows the wanted vector was selected.

stressors such as extreme cold are energetically costly, the circadian and cold response COR (Cold- cloning and insertion into a vector without

clock controls gene expression and metabolic pathways to limit stress Regulated) gene promoters from DNA ligase or restriction enzymes (5).

response to the time of day it needs it most (3). In Arabidopsis thaliana, different B. rapa morphotypes 4. Used the Golden Gate cloning technique to clone/insert the DNA

DEHYDRATION-RESPONSIVE ELEMENT-BINDING (DREB) (R500 and L58).
transcription factors are expressed within minutes in response to cold.
Genes associated with DREBs have been observed to induce cold
tolerance in a variety of crops which makes them practical candidates for
Improving cold tolerance in valuable crops. These cold tolerant genes are
controlled by the circadian clock resulting in a cold response that is

sequence into a different plasmid reporter (pTRANS). The backbone
contains luciferase that expresses bioluminescence. Golden Gate cloning
2. TOPO® Cloning - Directional TOPO® IS based on the enzymatic capability of Type Il restriction enzymes (6).
This process enables the assembly of multiple DNA fragments in a single-
tube reaction (6). Restriction enzymes: Sbf1 and BssHlII.

stronger or weaker depending on the time in its cycle it is exposed to the - [ T ] [ Rt
The Greenham lab has already identified several genes involved in the ll =
cold response pathway of Brassica rapa, a valuable crop species. My A c ki
research project’s primary objective was to carry out the preliminary steps
that lead to the observation of circadian regulation of the expression of Figure 1: Results of PCR of = owpre e o
genes involved with cold response. The results of this process will show if gene promoters of clock and | o v -
certain morphotypes of B. rapa that are more/less cold tolerant have cold resistance genes from : [ tra;afc:{.;]manun ]
dentifiable circadian rhythm patterns. R500 and ColO. Figure 2: a. TOPO Cloning procedure. a —
b. The results of colony PCR of the gene '
promoters after TOPO cloning to fuse _ _ _
them to the pENTR plasmid. Flgurg 3: a. Goldgn gate cloning pro_cedure. b. Digests of th_e pENTR |
plasmid with restriction enzymes to isolate the promoter region for ligation
9. The vector was transformed into Agrobacterium. into C MOD in a gateway system. c. Results of a colony PCR following
Agrobacterium is useful for plant transformation due ligation of promoters into C MOD for the Golden gate reaction.

to its ability to carry, transfer, and integrate a gene 6. Infiltrated B. rapa (R500 and L58) buds with transient Agrobacterium via
of interest into a plant’'s genome (7). floral dip in a vacuum chamber.

Future Directions

7. Next steps: Wait for dipped plants to grow new buds and
produce seeds. R500: 20 plants and L58: 15 plants.

8. Next steps: Grow the seeds into seedlings, Figure 5: a. Floral dipped
place them in a temperature-regulated growth plants. b. Floral dipped
chamber, and image them with a CCD camera plants under anti-cross-
system owned by the Greenham lab. This system | |Pollination bags.
helps assess rhythmicity by imaging every 2
hours for 5 days to use a FFT-NLLS analysis to
get period and phase information. Period and
phase information refers to the timing of gene
expression and the speed of the clock. Gene
expression will be able to be seen visibly due to
the addition of luciferase that will cause the plant
to glow when the given genes are expressed and
the plants are sprayed with luciferin. The end goal
IS to study circadian and cold response gene
Figure 5: a. Vacuum chamber containing B. rapa. b. The buds were dipped expression by viewing the glowing pattern of the
in the Agrobacterium prepared solution. B. rapa plants.

Figure 4: a. Results of colony PCR in E. coli following
the Golden gate cloning. The gene promoters CCA1 and
COR are now in the pTRANS plasmid. b. Results of
colony PCR after transforming the successfully cloned
PpTRANS plasmids into Agrobacterium. These were then
confirmed by sequencing and proceeded to be used for
floral dip.
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