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Development of CD25 antibody mimetics for treatment of severe GVHD
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Graft versus host disease (GVHD) is an immunological transplant complication in which donor
lymphocytes that have matured and differentiated from transplanted hematopoietic stem cells (HSCs)
recognize and attack the patient’s body tissue as a foreign body. If GVHD becomes severe it follows
a lethal course. For this reason, in addition to immunosuppressive therapy with steroid, which is a
standard therapy, therapeutic application of anti—-CD25 antibody drug Daclizumab at the time of organ
transplantation attracts attention. However, antibody drugs have complicated structures and large
molecular weights, therefore manufacturing costs and treatment costs are often very high.

As an inexpensive alternative to antibody drug, a peptide drug having a small molecular weight
and capable of chemical synthesis and having target binding properties is expected. However, although
a large number of target binding peptides have been reported so far, none of the peptides has a
comparable affinity with an antibody and there is no case where it has been approved for medical use.
We focused on structural fluctuation as a cause of weak affinity of peptides and designed a scaffold
peptide that suppresses structural fluctuation of incorporated target binding peptides, thereby
providing high affinity and high specificity. Based on this concept, we have developed a CD25
neutralizing peptide as a novel GVHD therapeutic drug seed, while proving the versatility of our
design technique.

In this research, we succeeded in developing structurally immobilized peptides that binds to
CD25. It was also strongly suggested that these peptides have no antigenicity. We will continue to
verify the immunosuppressive effect and aim to develop a novel peptide drug for GVHD treatment.

From the view of drug design technology, the newly constructed screening system is useful to
identify a target binding peptide having the same epitope as the guide antibody drugs. Therefore,
there is a high possibility that identified peptides have the same mechanism of action as the guide
antibody drugs. In addition, the screening can be carried out simply by introducing a gene encoding
a design peptide library into cell lines for evaluation thus it can be a universal platform for
developing antibody alternative peptides.

In addition, we proposed Energy—based and Immobilized Peptide (EIP) library as a universal design
strategy of antibody alternative peptides for various targets. We succeeded to identify CD25 binding
peptides from only 9,620 kinds of candidate peptides. Furthermore, since the binding affinity of
peptides is greatly affected by their structure in addition to their amino acid sequence, we will try
to design a more accurate EIP library by considering the peptide structure using MD simulations.

In the future, we hope to extend these technologies to a wider range of antibody drugs for

developing their alternative peptide drugs



