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Immune therapy for cancer has become established over the past 20 years and is now one of the most expected strategies for cancer therapy.  More recently, chimeric antigen receptor (CAR) T-cell therapy has yielded promising initial clinical results.  CAR T-cell therapy employs gene transfer techniques to reprogram endogenous T cells to target a tumor specific antigen.  CARs are engineered to combine an extracellular single-chain antigen-recognition domain, usually the single-chain Fv (scFv) of a specific mAb, with　intracellular T-cell signaling domains.  By expressing CARs in T cells using gene transfer techniques, they can be redirected to target antigens in a manner independent of MHC.
 The scFv is a fusion protein obtained by connecting the VH and VL domains by linker peptides, that resulting unstable.  The antigen-binding fragment of camelid heavy-chain antibodies (HCAbs) consists of a single domain known as a variable domain of the heavy chain of HCAbs (VHH).  Since the many favorable properties of VHHs, i.e. small size (~12kDa), high affinity, and high stability, they are the good candidates for the structural component of CARs. 
 Here, we constructed semi-synthetic alpaca VHH phage display libraries having more than 40 billion clones by several strategies, such as shuffling CDRs and randomizing of the CDR3, for creating the diversity.  The performance of the libraries was determined by the successful selection of average of 5 different VHH clones against tumor specific antigens e.g. HER2, EGFR within 10 days. This rapid isolation system may provide tailor-made CAR-T therapies.
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