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Personal Information and Career Development:

Background:

I am now an Assistant professor in the Division of Clinical Immunology and Rheumatology of the Department of Medicine of the UAB School of Medicine. The focus of my current research is the mechanism of interaction between B cells and skeletal system.

Undergraduate Studies:
In 2001, I graduated at the top of my class from the School of Pharmacy at Zagazig University, one of the largest universities in Egypt. 

Working in pharmaceutical Industry:

After graduation, I joined the largest pharmaceutical company in Egypt (EIPICO).  I spent one year working as a raw material analyst in the quality control, research and development sector.  During this period, I acquired advanced skills in handling, analyzing and designing chemical methods to analyze the active ingredients of drug components. I had great experience with all chemical and analytical methods in addition to HPLC and GC.

Working as an Assistant Researcher:

In 2002 I obtained a position in the Genetic Engineering Division as an assistant researcher in the National Research Center in Cairo, which is the largest and oldest research center in Egypt.  During this period I performed studies that later became the heart of my Master’s thesis.  

Masters Research:

I obtained my Master’s degree in Biochemistry from Zagazig University in 2007.  My project was to study Down syndrome and specifically to identify genetic polymorphisms in the Methylenetetahydropholate reductase (MTHFR) gene among the Egyptian population, focusing on mothers with Down syndrome offspring. The target was to identify diagnostic tools and to propose therapeutic treatments for this genetic disease. During this period I acquired skills in Blood and tissue specimens handling, DNA and RNA extraction and amplification, sequencing and SNPs identification. Also, I gained knowledge in statistical analysis. My work was successful and resulted in a publication in Disease Markers (Genetic polymorphism as a risk factor in Egyptian mothers with Down syndrome children. Dis. Markers 2008; 24(1):19-26.

Ph.D Research:

In order to achieve my goal as an independent research scientist, I sought to pursue pre-doctoral studies at the University of Alabama at Birmingham (UAB), which is a well-established biomedical research institute in the southeastern United States.  I joined the laboratory of Dr. Harry W. Schroeder, Jr. in 2008 as a graduate student and focused my research efforts on elucidating mechanisms used to control B cell and antibody repertoire development.  Dr. Schroeder is Director of the UAB Program in Immunology, and Director of the T32 training grant on Immunologic Diseases and Basic Immunology.  UAB has a longstanding history of supporting B cell research, partly due to the efforts of Dr. Max Cooper, who discovered B cells and who spent almost 40 years as a scientific leader at UAB.  My first project focused on a comparative analysis of repertoire development in C57BL/6 versus BALB/c mice.  My work demonstrated that C57BL/6 allow survival in peripheral lymphoid tissues of B cells bearing antigen binding sites that are repressed or deleted in BALB/c, suggesting a previously unknown mechanism by which C57BL/6 antibody responses might differ from BALB/c mice.  I finished several other projects that I am writing up for publication.  They include analyses of B cells and repertoire selection in mice congenic for alleles predisposing to the manifestations of systemic lupus erythematosus (SLE), the role of CD19 in regulating the antibody repertoire, and the role of the gut microbiome in regulating early B cell and repertoire development.  During this training period, I acquired skills in identifying scientific questions and creating approaches to address and answer them.  In addition, I gained laboratory skills in the in vivo and in vitro analysis of mouse and human B cells.  I developed a specific interest in the development of B cells in the bone marrow and the mechanisms that underlie passage through critical developmental checkpoints. I obtained my PhD in December 2012.  My PhD training resulted in three publications. During this training period, I became expert in all transgenic mouse work, Flowcytometry techniques, cell sorting, sequencing, Bioinformatics tools and statistical analysis. 

Post-Doctoral Research:

I had obtained some very promising preliminary data during my pre-doctoral studies regarding the role of CDR-H3 amino acid content in controlling B cell development.  To continue to pursue these studies, I decided to continue working with Dr. Schroeder as a postdoctoral fellow.  The most immediately interesting of these observations dealt with one of the earliest stages of B cell development, the transition from the early to the late pre B cell.  Complementary determining region 3 of the H chain (CDR-H3) lies at the center of the antigen binding site and is created de novo by VDJ rearrangement.  It had been postulated that surrogate light chain in pre B cells had a binding site for CDR-H3 that could select for antigen binding sites, but this hypothesis had not been tested.  I found that B cells expressing complete μ H chains (μHC) containing hydrophobic CDR-H3s undergo increased apoptosis and diminished cell replication, suggesting that one outcome of pre-BCR receptor selection is the elimination of hydrophobic CDR-H3s.  To test this hypothesis, I sorted apoptotic pre B cells from the bone marrow of normal mice and examined the CDR-H3 sequences and found them enriched for hydrophobicity.  I enlisted the aid of Dr. Mark Walter, an x-ray crystallographer, and Dr. Emidio Capriotti, a molecular modeler and bio-informatician.  With their help, I found that surrogate light chain (SLC) appeared to be selecting for the amino acid content of a specific amino acid position in CDR-H3.  Tyrosine at this position could associate with the SLC by means of five different hydrogen bonds, whereas hydrophobic amino acids at this position, which were more common in the μHC from apoptotic cells, failed to associate with SLC in molecular models.  This finding could explain why eliciting broadly neutralizing antibodies after vaccination or infection, such as HIV and influenza, can be difficult and require multiple rounds of somatic hypermutation to create.  This work was published as the first manuscript in the first issue of the new Science family journal Science Immunology (Khass, et al. Science Immunology 2016).  As this work developed, it was recognized at national and international meetings..
Faculty work:
I have been promoted to a faculty in the Clinical immunology and Rheumatology Division at 2017 as an instructor then as an Assistant professor in 2018. In the course of my studies of the role of the surrogate light chain in B cell repertoire selection, I observed that absence of the surrogate light chain led to bone fragility. This observation led me to a new interest, bone biology and the interplay between early B cell progenitors and skeletal homeostasis. To the best of my knowledge, I am the first to show the expression of Immunoglobulin lambda-like polypeptide 1,  λ5 protein, encoded by (IGLL1) gene , which is a specific early B cell protein, in mesenchymal stromal/stem cells (MSCs). This novel discovery has the potential to connect skeletal development with early B lymphocyte development and open the gate for new therapeutic tools using immune-mediated therapies in bone diseases.   My preliminary observations have created an opportunity for me to meld my two scientific interests, B cell and bone biology, into a new career direction in a burgeoning field, osteoimmunology, where I seek my future.  In 2018, my recent steps in osteoimmunology gained attention in the scientific field through a grant award from The Arthritis National Research Foundation (ANRF).  
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37. PreB Cell Deficiency Impairs Adult Bone Homeostasis. Mohamed Khass, Harunur Rashid, Peter D. Burrows, S. Louis Bridges, Jr, Robert Welner, Mohammad Hassan, Amjad Javed and Harry W. Schroeder, Jr. UAB School of medicine symposium (March 2017).
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