The Investigation of the Structure and Function of hCRY2 in the Circadian Rhythm
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Introduction
The circadian rhythm is a roughly 24 hour cycle in the
physiological processes of living beings, including plants,
animals, fungi, and cynobacteria. Long-term disruption of
the circadian rhythm can cause health problems such as
sleeping disorders, diabetes, obesity, and increased risk of
cancer. The human cryptochrome 2 (hCRY2) protein is one
of the major components in the circadian rhythm. The
hCRY2 plays a vital role as a light-independent inhibitor of
the circadian clock. hCRY2 more than likely regulates
transcriptional cycling by activating both the activator and
the feedback inhibitor. In order to study hCRY2, functional
analysis must be completed. The initial steps began with a
transformation of hCRY2 into BL21 cells, followed by
plasmid purification to verify that the hCRY2 plasmid
successfully went into the BL21 cells. A digest screening was
performed to confirm that the plasmid contained the gene
of hCRY2. Finally, a small scale protein expression was
utilized to check if the hCRY2 protein expressed properly at
a high concentration. The future work and goals for this
project are to optimize protein expression in order to purify
hCRY2 protein using different chromatography techniques.
hCRY2 will then be crystallized after reaching a high
homogenous state. Finally, the structure of hCRY2 will be
studied using the cryo-EM. Determination of the structure
of hCRY2 will facilitate a better understanding of the
mechanism of the circadian rhythm. The findings of hCRY2
structure can help find ways to treat certain diseases.

Methods
Methods

Results

• The hCRY2 gene has been successfully cloned and verified
by restriction enzyme digestion showing a 1.8 kb insertion
• The small scale protein expression showed unspecific
expression
• 37⁰C expression might be the cause of over expression
other intrinsic proteins.

Transformation

Plasmid Purification

Discussion

Fig 1. Transformation of hCRY2
plasmid, positive and negative
control.

Future Work
•Optimize protein expression.
•Purify protein using different chromatography techniques.
•After reaching a high homogenous state, begin
crystallization trials.
•After crystallization, study structure using X-ray
crystallography.
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Fig 3. Digest screening of the hcry2
gene (1.8kb).

Background
•The circadian clock plays a crucial role in the regulation of
virtually every physiological process within an organism.
•Cryptocrome is found in plants and animals.
•The protein hCRY2 serves as a positive element that works
together with other chemical compounds that make the
circadian clock work appropriately.

Fig 4. SDS-PAGE of hCRY2 in a
small scale protein expression.
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