372

Acta Cryst. (1993). D49, 372-374
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the Apoprotein of the Macromolecular Antitumor Antibiotic C-1027 from
Streptomyces globisporus
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Abstract

C-1027-AG, the apoprotein of the macromolecular
antitumor antibiotic  C-1027, isolated from
Streptomyces globisporus, was crystallized by the
vapor-diffusion procedure using 2-methyl-2.4-pen-
tanediol as a precipitant. The crystals belong to the
orthorhombic system, space group P2,2,2,, with
unit-cell dimensions a=55.1, b=61.3 and c¢=
79.1 A. Assuming that the asymmetric unit contains
two or three molecules, the V,, value is calculated as
3.2 or 2.1 A>Da™!, respectively. A total of 7630
independent reflections was obtained up to 2.5A
resolution with synchrotron radiation, the merging R
factor being 0.077 for 24713 measurements.

Introduction

The macromolecular antitumor antibiotic C-1027 is
an acidic protein isolated from the culture filtrate of
Streptomyces globisporus C-1027 (Hu et al., 1988,;
Otani, Minami, Marunaka, Zhang & Xie, 1988a).
C-1027-AG, a selective antagonist, is the apoprotein
of C-1027 (Otani, Minami, Marunaka, Zhang & Xie,
1988b) and consists of a single polypeptide chain of
110 amino-acid residues; the minimum molecular
weight calculated from the sequence is 10500 Da
(Otani, Yasuhara er al., 1991).

C-1027 belongs to the antitumor antibiotic family
of neocarzinostatin (NCS), also including actino-
xanthin (AXN), auromomycin (AUR), and some
others. The apoproteins of this family have similar
sizes and show a high degree of sequence homology
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(Otani, Yasuhara et al, 1991). These apoproteins
serve as carriers for their respective non-protein
chromophores and as regulators for their release.
The unstable chromophore itself is the active com-
ponent. The cytotoxicity of C-1027 towards human
cancer cell lines in vitro is much stronger than that of
NCS. C-1027 is also effective at tolerable doses
against a panel of transplantable tumors in mice
(Zhen et al., 1989). C-1027-AG does not show any
antimicrobial or antitumor activity by itself. These
activities are thought to be solely as a result of the
chromophore, C-1027-Chr, capable of cleaving
DNA. However, it is suggested that C-1027-AG is a
targeting vehicle for C-1027-Chr through possible
recognition of surface proteins on the target cells
(Sakata er al., 1992). Although the detailed structure
of the unstable C-1027-Chr is still unknown, it seems
to be different from other chromophores of the NCS
family. For instance, unlike NCS, C-1027 induces
DNA strand scission without any supplement of
reducing agent (Sugimoto, Otani, Oie, Wierzba &
Yamada, 1990) and the HPLC profile of C-1027-Chr
differs from that of AUR (Otani, Minami, Sakawa &
Yoshida, 1991).

The crystal structures of the AXN apoprotein
(Pletnev, Kuzin, Trakhanov & Kostetsky, 1982),
which shares more than 90% primary sequence simi-
larity with C-1027-AG (Khokhlov er al., 1976; Otani,
Yasuhara et al., 1991), and of the AUR apoprotein
(Van Roey & Beerman, 1989) are known. The three-
dimensional solution structures of NCS apoprotein
(Adjadj, Quiniou, Mispelter, Favaudon & Lhoste,
1992; Gao, 1992) and of holo-state NCS containing
its chromophore (Tanaka er al, 1991) have been
elucidated by means of nuclear magnetic resonance
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