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1. PERSONAL INFORMATION 

 
Born 1974 in Gaza, Palestine. Married, two children (*2009 and *2012) 
 
2. PROFESSIONAL POSITIONS 

 
2016–present       Freie Universität Berlin 
Group leader at the Department of Physics, Genetic Biophysics 
Topic: In vitro biosynthesis of [NiFe]-hydrogenases 
2008–2015        Martin Luther University 
Group leader at the Department of Biology, Institute of Microbiology 
Topic: In vitro biosynthesis of complex Fe-S cofactors 
2005–2008       University of California, Berkeley 
Postdoctoral Scholar at the Department of Plant and Microbial Biology (with Prof. Paul W. Ludden) 
Topic: Biosynthesis of the iron-molybdenum cofactor of nitrogenase 
2004–2005        MPI for Terrestrial Microbiology  
Postdoctoral Scholar, Department of Biochemistry (with Prof. Rolf Thauer) 
Topic: Characterization of energy-conserving [NiFe]-hydrogenases and CO-dehydrogenases 
 
3. EDUCATION 

 
2009–2016       Martin Luther University 
Habilitation in Microbiology, Institute of Microbiology (with Prof. Dr. Gary Sawers) 
Topic: In vitro biosynthesis of complex Fe-S cofactors of nitrogenase and [NiFe]-hydrogenase  
2001–2004        Philipps-University Marburg  
Dissertation in Biology, Department of Biochemistry at the MPI Marburg (with Prof. Rolf Thauer) 
Topic: A multisubunit membrane-bound energy conserving [NiFe] hydrogenase and a NADH-
dependent Fe-only hydrogenase. Degree: Dr. rer. nat. (summa cum laude) 
1998–2001       Philipps-University Marburg 
Diploma in Biology, subject combination: Microbiology, Biochemistry, Genetics and Virology  
Topic: Purification and catalytic properties of a CO-oxidizing:H2 evolving enzyme complex. 
Supervision: Prof. Rolf Thauer. Degree: diploma (sehr gut) 
1997–1998       Philipps-University Marburg 
Intensive German course 
1992–1996       Al-azhar University Gaza  
Bachelor of Science, studies of Chemistry and Microbiology 
Degree: B.Sc. (excellent) 
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4. HONOR / AWARDS 
 

2003–2005 “Max Planck Society Fellowship”, Marburg, Germany 
1996–2003 “Excellence Scholarship WUS-Award”, World University Service, Germany 
1993–1996  “First Prize-Scholarship for Bachelor Excellence”; Al-azhar-University, Gaza 
 

5. RESEARCH PROFILE 
 

Main Research Interests  
Understanding microbial metabolism and energy conversion with respect to gas-processing 
enzymes e.g. energy converting membrane bound [NiFe] hydrogenases (H2), NADH-dependent 
Fe-hydrogenase, CO-dehydrogenase (CO), formate-dehydrogenase (CO2) and nitrogenase (N2). 
Elucidating the biosynthesis and catalytic mechanism of these enzymes at the molecular level 
(bio-catalysis)  

A major focus of my current work is understanding how the cofactor of [NiFe]-hydrogenases is 
assembled. Our biochemical-genetic strategy involves isolation of the maturation proteins, then 
following the stepwise biosynthesis and assembly of cofactors in real time. We are using a broad 
range of methodologies. This includes manipulation of genes, overexpression and the anaerobic 
purification of maturation protein complexes that required for the in vitro reconstitution of the 
pathway for cofactor biosynthesis. The analytical methods include anoxic enzyme kinetics, FPLC, 
metabolite analysis (HPLC, GC), functional protein-protein interaction (thermophoresis), metal 
detection (ICP-MS), and native gel electrophoresis. Spectroscopic methods include UV/Vis-, 
electron paramagnetic resonance (EPR)-, Mössbauer-, resonance Raman-, and Fourier-transform 
infrared (FTIR) spectroscopy. Furthermore, we apply anaerobic crystallization, electrophysiology 
experiments using planar lipid bilayers and protein film electrochemistry in order to record the 
catalytic currents of enzyme complexes. Large size membrane proteins and enzyme complexes 
will be determined using cryo electron microscopy.  

Experimental Expertise 
Protein biochemistry 
- Anaerobic purification (FPLC) of metalloproteins, enzymes and native membrane protein 

complexes in preparative amounts for biochemical and spectroscopic investigations 
- In vitro reconstitution of pathways for the assembly of Fe-S containing proteins, e.g., [NiFe] 

hydrogenase and FeMo nitrogenase. Protein refolding and reconstitution of [Fe-S] clusters 
- Functional protein-protein interaction under native and anoxic conditions (Microscale 

thermophoresis, isothermal titration calorimetry) 
- Characterization of electron transfer reactions in metalloenzymes and redox cofactors. 
- Detailed enzyme kinetics, e.g., UV-vis, anaerobic activity assays, native PAGE with activity 

staining and analytic methods like liquid and gas chromatography (HPLC, GC) 
- Setting up crystallization experiments of oxygen-labile metalloproteins and optimizing hits for 

diffraction experiments 
Microbiology 
- Large scale anaerobic cultivation of wild type-thermophilic and recombinant bacteria 
- Gas handling for cultivation with CO, N2, CO2 and H2/O2 mixtures 
- Microbial physiology of FeMo nitrogenase (A. vinelandii) and [NiFe] hydrogenases (E. coli, C. 

hydrogenoformans and T. tengcongensis) 
Molecular genetics 
- Manipulation of genes (site directed mutagenesis, generation of chromosomal mutants, 

transduction of foreign genes, cloning, overexpression, etc.)  
- Bioinformatics analysis, real-time PCR and generation of knock-outs in E. coli 
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Miscellaneous 
- Part of the DFG priority program 1927 “Iron-Sulfur for Life” ironsulfurforlife.de (2016–present) 
- Working at the Department of Physics since 2016 increased my direct experience of 

spectroscopic techniques e.g. ATR-FTIR, SEIRAS, EPR-, Raman-, Mössbauer- and EXAFS 
spectroscopy. This enables me to design and implement complex interdisciplinary research 

- Experienced laboratory with biological safety level 2 for growth, storage and manipulation of 
bacteria classified as S2. (UC-Berkeley and Martin Luther University) 

- Intensive training in medical microbiology and infectious diseases (Microbiology department 
at Al Shifa hospital in Gaza. 

6. TEACHING 

Lectures and lab courses 

Grundpraktikum Mikrobiologie    lecture & lab course Marburg Univ.       2001–2004 
Vertiefungspraktikum Mikrobiologie  lecture & lab course Marburg Univ.       2001–2004 
Project module Biochemistry    lab course  UC Berkeley        2005–2007 
Mikrobiologie für Biochemiker    lecture & lab course Martin Luther Univ.  2008–2015 
Mikrobiologie für Biologen    lecture & lab course Martin Luther Univ.  2008–2015 
Project Modul Mikrobiologie (MSc)     Martin Luther Univ.  2008–2014 
Forschungsgruppenpraktika (MSc)     Martin Luther Univ.  2008–2015 
Molekulare Mikrobiologie   lecture   Martin Luther Univ.  2015-2016 
Biophysik für Biochemiker   lecture & lab course Freie Univ. Berlin     2017–present 
Protein-biochemie für Biophysiker  lecture   Freie Univ. Berlin     2017–present 
Microscale thermophoresis    lecture   Freie Univ. Berlin     2018–present 

Direct supervision of students 

Permanent teaching, reviewing students’ theses, overseeing daily activities and quality control in the 
laboratory, supervising laboratory personnel and students, collecting, analyzing, and interpreting lab results. 
Furthermore, I am responsible for the organization of the weekly lab meetings, for hygiene and safety 
instruction, as well as for the proper disposal of biological and chemical waste of the microbiology 
laboratories. 

7. EXTERNAL FUNDING 

DFG Grant No. SO1325/5-2   345.550 €    2019–2022 
DFG Grant No. SO1325/5-1   335.550 €    2016–2019 
Funding and financial support from the Deutsche Forschungsgemeinschaft (DFG) via the SPP 1927 priority 
program Iron-Sulfur for Life for “development of an in vitro reconstitution system for the analysis of [NiFe]-
hydrogenase maturation”. 

8. Selected invited talks & Conference participation 

GRC Metallocofactors (2022, Newport USA), 12th International Hydrogenase Conference (2019, 
Lisbon PRT), A Passion for Biochemistry and Microorganisms (2019, MPI, Marburg), GRC Cell Biology 
of Metals (2017, Mount Snow USA), 11th international Hydrogenase Conference (2016, Marseilles FR), 
10th International Hydrogenase Conference (2013, Szeged, HUN), BioH2Workshop (2008, Marburg, 
Germany), GRC Iron-Sulfur Enzymes (2006, New London, USA), 7th International Hydrogenase 
Conference (2004, Reading, U.K.). 
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