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STABLE MHC PROTEINS FOR CANCER
IMMUNOTHERAPY: INNOVATION FROM
JACOBS UNIVERSITY FACILITATES NOVEL
TREATMENT METHODS

Prof. Sebastian Springer (left) and his German-Danish researcher team (right) published two papers, in which they
introduced revolutionary new methods to accelerate tumor immunotherapy. (Source: Jacobs University)

July 25, 2019
In the treatment of cancer, the most promising innovation in the last years has been
tumor immunotherapy. In the immunotherapy approach, which is now being tested
in clinical trials, scientists and doctors ‘train’ the immune system of the patient to
recognize the tumor and eliminate it, using – instead of drugs or surgery – the
body’s own defenses to overcome the disease. A Jacobs University workgroup, led
by Prof. Sebastian Springer, professor for Biochemistry and Cell Biology, has
recently published two papers in the journal Science Immunology in collaboration
with scientists from Germany and Denmark. In these papers, they introduced
revolutionary new methods to accelerate tumor immunotherapy, to customize it to
the individual patient, and to decrease the costs out of the procedure.
The innovations of the Jacobs researchers concern a group of proteins called the MHC
(Major Histocompatibility Complex) proteins. They are present at the surface of all body
cells and serve as ‘flags’ for the immune system to recognize if a cell has turned into a
tumor cell. The T cells, white blood cells of the immune system, recognize the MHC
proteins on the surface of a tumor cell with their T cell receptors, which enables the T cells
to eliminate the tumor cell. This amazing property of the T cells is used for tumor
immunotherapy.
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For their work in diagnosis and therapy, doctors and researchers often need purified MHC
proteins. They are used to test whether purified T cell receptors (which are used to direct
drugs directly to tumor cells) react only with the tumor and not with healthy body tissues to
make sure that the anti-tumor drugs have as few side effects as possible. THE MHC
proteins are furthermore used to detect the anti-tumor T cells of the cancer patient and to
make sure that they are multiplying properly.
MHC proteins have been particularly difficult and tedious to produce which was a
bottleneck in research and diagnosis. "Whenever a researcher needed MHC proteins,
they had to ask an external company to produce them. And the necessary process took
four to six weeks", explains Prof. Springer. "Of course, this elaborate procedure caused
major problems if doctors had a sick patient they needed to diagnose, or if researchers
were following a really urgent scientific project. The problem was that every MHC protein
contains a little piece of a tumor called a peptide, which varies from one patient to the
other, and without this peptide, the MHC proteins were unstable and perished quickly,
even if it was kept in the fridge."
In intensive work that spanned a decade, Springer identified a place in the MHC protein
that could be stabilized by introducing a so-called disulfide bridge, a chemical crosslink
that makes the MHC proteins more rigid. His collaborators at the Technical University of
Denmark in Copenhagen, led by Prof. Sine Reker Hadrup, found that the stabilized MHC
protein performed as well as the old reagent when used to detect T cells in patient
samples, but amazingly, the production time was now speeded up from weeks to seconds,
because the peptide could now be added to the diagnostic reaction at the very last
moment. “We were just amazed when we saw how well it worked”, says Springer. These
results and the data are now being published in Science Immunology. Springer, Hadrup,
two further researchers and Jacobs University already founded a company, Tetramer
Shop, to produce and sell this innovative reagent. Researchers and pharma companies all
over the world that work on T cell immunotherapy have shown a very high interest in the
company.
In their second innovation that is now also published in Science Immunology, the Jacobs
University researchers worked with the Tübingen company Immatics, who showed that
the disulfide-stabilized MHC reagents are superior tools for testing T cell receptors that
are used as reagents for the actual treatment of tumors. “Here, too, it was most important
that the MHC reagents were stable and could be produced very rapidly. We are very
excited that our technology has different uses, and we are certain that there will be many
more uses,” says Springer.
“These inventions show that Jacobs University, based on its strength in fundamental
science, can generate tailored scientific solutions for companies. We look forward to
developing these relationships for mutual benefit”, resumes Prof. Dr. Michael Hülsmann,
President of Jacobs University.
Licenses to the disulfide stabilization technology for MHC proteins are available through
the Tetramer Shop.
Sources:
Andreas Moritz, Raghavendra Anjanappa, Claudia Wagner, Sebastian Bunk, Martin
Hofmann, Gabriele Pszolla, Ankur Saikia, Maria Garcia-Alai, Rob Meijers, Hans- Georg
Rammensee, Sebastian Springer, and Dominik Maurer:

High-throughput peptide-MHC complex generation and kinetic screenings of TCRs with
peptide-receptive HLA-A*02:01 molecules.
Science Immunology, in press (2019)
Sunil Kumar Saini, Tripti Tamhane, Raghavendra Anjanappa, Ankur Saikia, Sofie
Ramskov, Marco Donia, Inge Marie Svane, Søren Nyboe Jakobsen, Maria Garcia- Alai,
Martin Zacharias, Rob Meijers, Sebastian Springer, and Sine Reker Hadrup:
Empty peptide-receptive MHC class I molecules for efficient detection of antigen-specific T
cells
Science Immunology, in press (2019)
For more information:
http://springergroup.user.jacobs-university.de
www.tetramer-shop.com
Questions will be answered by:
Sebastian Springer| Professor for Biochemistry and Cell Biology
s.springer@jacobs-university.de | Tel.: +49 421 200-3243
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