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(A) General Therapy

(B) General Molecular Targeting

(C) D-RECS Molecular Targeting
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Fig. 1.

(A) General therapeutic genes have no selectivity for disordered cells. Therefore, the dose was limited to not cause

side effects. (B) Most research efforts to secure cell specificity have focused on an active targeting strategy using spe-

cific interaction between cellular surface marker molecules and their specific ligands. However, practical strategies sat-

isfying cellular specificity have not yet been established. (C) In our concept, intracellular enzymes which are universally

activated in disordered cells were used as the trigger to activate the transgene expression.
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WHE Lpfikit e mATo 72 Rt L7288 or
FHl%T I HR—XFELTRT  IKKB : XXXKK-
KKERLLDDRHDSGL, PKCo : FKKQGSFAKKK, Src
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I UYBbsNs 2 e bhrol, 2O YEEEIZY)
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Fig. 2.

Regulation of GFP gene expression by IKK/-responsive gene carrier in NIH3T3 cells (A) or PKCa-re-

sponsive gene carrier in HepG2 cells (B) or Src kinase-responsive gene carrier in A431 cells (C) after the cy-

toplasmic microinjection. pEGFP-C1 condensed with the gene carrier was injected into the cytoplasm to-

gether with dextran-Texas Red. Twenty-four hours after the injection, GFP expression was monitored by

fluorescence microscopy. In the case of (A), the cells were stimulated in the presence or absence of 100

ng/mL LPS (denote LPS + or — ) at 37°C for 6 h. Ser-type indicates the polymer possessing serine residues

for phosphorylation by the kinases, and Ala-type and Phe-type represent the alanine- and phenylalanine-

substituted analogs, respectively.
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Disordered cell-specific gene regulation system for suicide gene therapy
Daisuke Asai"” and Hideki Nakashima"”

U Department of Microbiology, St. Marianna University School of Medicine,
2-16—1 Sugao, Miyamae-ku, Kawasaki, Kanagawa, Japan

? CREST, Japan Science and Technology Agency

Suicide gene therapy with the herpes simplex virus thymidine kinase(HSVtk) and ganciclovir(GCV) have
shed light on the cancer gene therapy. However, a serious concern arose on account of the expression of
HSVtk in normal cells, which can induce cytotoxicity. Here, we propose a novel strategy called D-RECS
(drug or gene delivery system responding to cellular signals) for the development of a target cell-specific
gene expression system. Polymers carrying the peptide substrate specific for each kinase (IxB kinase, Pro-
tein kinase Ca, and Src kinase) were prepared as the gene carriers. The results of the biochemical analyses
revealed that the gene carriers enabled regulation of the gene expression in response to extraordinary acti-
vated kinase signals. This strategy represents an improvement of the technique of suicide gene therapy.



