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A method to find substrates of protein kinases based on the wheat cell-free system
Takashi Masaoka, Tatsuya Sawasaki, Yacta Endo

Cell-free Science and Technology Research Center, and Venture Business Laboratory, Fhime University

Protein kinases play a key role in signal transduction pathways that control almost cellular processes such
as cell cycle, growth, differentiation and cell death. Thus, identification of target substrates
phosphorylated by the protein kinases is very important for understanding the biological mechanisms.
Here we describe a screening method to find the substrates from HeLa cell extracts by using the kinase
expressed in wheat germ cell-free system. CaMKIId as a model protein kinase was synthesized by the
system and incubated with HeLa cell extracts in the presence of radio-labeled ATP, and then was
separated by 2-DE gel. From the autoradiogram image analysis, two phosphorylated proteins were
selected, and eIF4B (cukaryotic translation initiation factor 4B) and STIP1 (Wduced

phosphoprotein 1) were identified as a candidate CaMKIId substrate by MALDI-TOF/MS. The two genes
were cloned from HeLa cDNAs, and the gene products were synthesized by the ¢ell-free ‘system. \In
vitro kinase assay revealed that the eIF4B and STIP1 were new substrates of C IId. Thews
show that this approach based on wheat germ cell-free system is a usefak ool to scree casily target
proteins of protein kinases. = A
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High-throughput screening of autoantibodies based on wheat cell-free protein
library \

Kazuhiro Matsuoka!, Tatsuy saki!, Satoru Takeo', Hiroaki Komori®, Takafumi Tsuboi!, Masato

Nose?, Yaeta Endo'

ICell-Free Science and Technology Research Center and the Venture Business Laboratory, Department
of Pathology, Fhime Univ.

Genomic DNA sequencing of human, mouse and many pathogenic organisms have been completed. As a
next step, genome-wide characterization of proteins coded on the genome is required. Previously we
reported to develop the high-throughput (HT) wheat germ cell-free protein synthesis system (PNAS 99,
14652, (2002)). This method opens a door for making of protein library from cDNA templates. In this
study, we will report a challenge to develop the HT screening system for immune reaction between the
protein library from mouse full-length ¢cDNAs (Functional Annotation of Mouse; FANTOM was
annotated by RIKEN) and patient sera. The mRNAs were transcribed from DNA templates generated by
PCR, and then the mouse proteins were synthesized as a biotin labeled form by cell-free system, and were
mixed with the patient sera. Analysis based on ALPHA SCREEN showed to detect a specific interaction
between the biotin-labeled protein and antibody in the sera. This method, integrating the HT cell-free
protein production system, HT biotin labeling system and AlphaScreen, may provide genome-wide
screening for the antigen-antibody interaction. Now we are challenging to screen malaria vaccine
candidates and diagnostic makers in autoimmunity diseases by using this method.




