The Structure of USP7 at Ambient Temperature by Using X-ray Crystallography

Nowadays cancer is a serious problem that doesn’t have very efficient treatment
approaches. According to the world health organization (WHO) 10 million people died
because of cancer in 2020. [1] Some mutations in DNA cause cancer and these cancer cells
hide from cell cycle regulators and avoid cell death called apoptosis by using many methods.
However, once cancer cells can undergo apoptosis and prevent tumor development, cancer
processes can get slower or regress. P53 is a very crucial gene to control the cell cycle and
apoptosis mechanism. Ubiquitination of P53 lead to its degradation.[1][2][3][4] The decrease
in the level of p53 expression in the cell due to the degradation, and apoptosis decreases in
direct proportion. P53 has a regulatory relationship with USP7 protein (Ubiquitin-specific-
processing protease 7). USP7 mainly functions about deubiquitinating like deubiquitinating
the P53. In other words, USP7 help to increase in P53 expression level and reduce cancer
development. Researchers show how usp7 is important for cancer treatment.[2][3][4] To
better understand usp7 and its functions, we need to observe its ambient structure. According
to achieve this structure, USP7 protein expression was obtained at 18 °C with 5uL 0.4M IPTG
per 150 mL. Then we going to crystalize them with 3500 different commercial conditions and
check their structure with Turkish DeLight. [5] Turkish DeLight is a very important X-ray
crystallography device which is sending the X-ray photons through the crystal plate and
collecting the diffraction data with a detector from behind the crystal plate for 1 min and 45
sec (5 secs/frame) while oscillation occurs. Finally, data will be processed with CrysAlisPro,
and the structure determined with Phenix and COOT. On the other hand, using Xx-ray
crystallography has a significant disadvantage. X-ray photons cause radiation damage which
affects the protein structure. [5]
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