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Project summary
Project title Photoxenoprotein engineering for time-resolved structural biology

Supervisor Gustavo Fuertes Vives

Project description:

Time-resolved structural biology aims at ‘watching’ biomolecules as they react or transform in real time. The
fundamental roadblock remains reaction initiation: The macromolecules have to be synchronized, most often
through laser pulses in the UV/Visible range. Unsurprisingly, most time-resolved experiments have targeted
naturally photoactivated biomolecules, e.g. photoreceptors, which constitute only a minute fraction of the protein
universe. Our long-term goal is to develop a universal method to make proteins light-activatable based on the
genetic encoding of photo-responsive non-canonical amino acids (ncAA).

The Ph.D. student will introduce photocaged, photoswitchable and photocrosslinkable ncAA in non-photoactive
proteins. Then she/he will characterize the photoxenoproteins with/without light by several biophysical
techniques, including infrared and Raman spectroscopies, and eventually by time-resolved crystallography.

The aim of this project is to create photoxenoproteins, i.e. synthetic light-responsive proteins containing ncAA
introduced by genetic code engineering, suitable for time-resolved structural biology/biophysics studies.

Requirements:

- B.Sc./M.Sc. in Biochemistry, Biophysics, Biology, Biotechnology, Chemical Biology or closely related disciplines.
- Excellent written and spoken skills in English language.

- Willingness to participate in cutting-edge basic research.
- Interest in protein science.

- Previous experience with cloning, purification or protein characterization is an advantage.

What we offer:

- 4-year fully-funded (Czech Science Foundation, GACR) Ph.D. position (starting from October 2024).

- Work placement. The successful candidate will work mainly at the Institute of Biotechnology (IBT) in Prague West
region (Czech Republic), but with frequent trips to large scale facilities, including the Extreme Light Infrastructure
ERIC (ELI, Czech Republic), and the European Synchrotron Radiation Facility (ESRF, France), among others.

- Modern technologies. IBT is located in the BIOCEV center completed in the year 2015 and fully equipped for
experimental and computational work in molecular/cellular biology (protein production, mass spectrometry, etc.).
- Interdisciplinary, multicultural, friendly and collaborative environment.
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Suggested reading(s):

(1) Chaudhari, A.S. et al. Genetically encoded non-canonical amino acids reveal asynchronous dark reversion of
chromophore, backbone and side-chains in EL222. Protein Sci. 2023, 32(4), e4590.
https://doi.org/10.1002/pro.4590.

(2) Pham, P.N. et al. Regulation of IL-24/1L-20R2 complex formation using photocaged tyrosines and UV light.
Front. Mol. Biosci. 2023, 10. https://doi.org/10.3389/fmolb.2023.1214235.

BIOCEV ) T A e
.@ = S L CULTY OF SCIENCE FIRST FACULTY
Pramyslova 595 1 lb t >=< IMG : ? Charios Univarsiey T CE 4 OF MEDICINE
252 50 Vestec v - Charles University
Czech Republic

v N Institute A INSTITUTE OF
phong: +.420 325 .873 140 ' ‘ INSTITUTE OF PHYSIDLOGY CAS of Experimental ’]/t/\, MACROMOLECULAR
e-mail: biocev@biocev.eu A Medicine, CAS v ....... T e

web: www.biocev.eu



	Laboratory: Laboratory of Biomolecular Recognition
	Group Leader: Bohdan Schneider
	Website: https://biorecognition.structbio.org/index.html
	Project title: Photoxenoprotein engineering for time-resolved structural biology
	Supervisor: Gustavo Fuertes Vives
	Project description: Time-resolved structural biology aims at ‘watching’ biomolecules as they react or transform in real time. The fundamental roadblock remains reaction initiation: The macromolecules have to be synchronized, most often through laser pulses in the UV/Visible range. Unsurprisingly, most time-resolved experiments have targeted naturally photoactivated biomolecules, e.g. photoreceptors, which constitute only a minute fraction of the protein universe. Our long-term goal is to develop a universal method to make proteins light-activatable based on the genetic encoding of photo-responsive non-canonical amino acids (ncAA). 
The Ph.D. student will introduce photocaged, photoswitchable and photocrosslinkable ncAA in non-photoactive proteins. Then she/he will characterize the photoxenoproteins with/without light by several biophysical techniques, including infrared and Raman spectroscopies, and eventually by time-resolved crystallography.
The aim of this project is to create photoxenoproteins, i.e. synthetic light-responsive proteins containing ncAA introduced by genetic code engineering, suitable for time-resolved structural biology/biophysics studies.
	Requirements: - B.Sc./M.Sc. in Biochemistry, Biophysics, Biology, Biotechnology, Chemical Biology or closely related disciplines.
- Excellent written and spoken skills in English language.
- Willingness to participate in cutting-edge basic research.
- Interest in protein science.
- Previous experience with cloning, purification or protein characterization is an advantage.
	What we offer: - 4-year fully-funded (Czech Science Foundation, GACR) Ph.D. position (starting from October 2024). 
- Work placement. The successful candidate will work mainly at the Institute of Biotechnology (IBT) in Prague West region (Czech Republic), but with frequent trips to large scale facilities, including the Extreme Light Infrastructure ERIC (ELI, Czech Republic), and the European Synchrotron Radiation Facility (ESRF, France), among others.
- Modern technologies. IBT is located in the BIOCEV center completed in the year 2015 and fully equipped for experimental and computational work in molecular/cellular biology (protein production, mass spectrometry, etc.).
- Interdisciplinary, multicultural, friendly and collaborative environment.
	Suggested readings:  (1) Chaudhari, A.S. et al. Genetically encoded non-canonical amino acids reveal asynchronous dark reversion of chromophore, backbone and side-chains in EL222. Protein Sci. 2023, 32(4), e4590. https://doi.org/10.1002/pro.4590.
(2) Pham, P.N. et al. Regulation of IL-24/IL-20R2 complex formation using photocaged tyrosines and UV light. Front. Mol. Biosci. 2023, 10. https://doi.org/10.3389/fmolb.2023.1214235. 


