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Crystallization and preliminary X-ray analysis of the Tet-repressor/operator complex
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Abstract

Three crystal forms of the repressor protein TetR class D in
complex with the palindromic 17 bp operator sequence
containing T overhangs on both sides were obtained by
hanging-drop vapor-diffusion methods using PEG 4000 and
PEG monomethylether 5000 as precipitants. Although the
crystallization conditions were very similar, up to three different
crystal forms were observed in the same drop. The space groups
are monoclinic C2, P2, and hexagonal P6,22. The asymmetric
units of the latter two crystal forms contain one repressor—
operator complex. The crystal structures of these forms were
solved by molecular replacement using the Tet-repressor
molecule of the complex with tetracycline as a search model.

1. Introduction

The most common mechanism of tetracycline (Tc) resistance in
Gram-negative bacteria is associated with the protein TetA
located in the cytoplasmic membrane which actively exports the

antibiotic before it can harm the bacterium. This protein is
encoded on mobile genetic elements, its expression being
regulated by the inducible repressor TetR. Two antiparallel
oriented operators O1 and O2 precede the genes encoding for
TetA and TetR, respectively (Hillen, Gatz, Altschmied,
Schollmeier & Meier, 1983). TetR is found in seven forms
characterized thus far called classes A to E, G and H with 45—
78% amino-acid sequence identity (Schnappinger & Hillen,
1996). TetR binds to the operators and inhibits expression of the
two genes. If Tc enters the cell, it forms a complex with TetR
and induces a conformational change, so that the operators are
released. Expression is now turned on, leading to production of
TetA and resistance of the cell against Tc.

X-ray crystal structures of TetR (Orth et al., in preparation)
and of the TetR-Tc complex (Hinrichs et al., 1994; Kisker,
Hinrichs, Tovar, Hillen & Saenger, 1995) showed TetR to occur
as a homodimer with helix-turn-helix (HTH) motifs. In the
induced form of TetR (in complex with Tc), the DNA binding
a-helices of the HTH motifs are separated by 39 A, too far to be
able to bind to the operator DNA with a separation of 34 A

DNA length Code Sequence
2TA TCACTICTATCA[TITGATAG|GGAC
GTGA|IGATAGTIAIACTATCI|ICCTGA
27AT TTACTICTATCAITTGATAG|GGA
ATGAIGATAGTIAIACTATCICCTA
21TT TACTICTATCATITGATAG|IGGAT
TATGA|IGATAGTIAIACTATCI|CCT
21 blunt CACTICTATCAITITGATAG|GGAG
GTGAIGATAGTH AIACTATCI|CCTC
18 TT CTICTATCATITGATAG|GGT
TGAIGATAGTI|IAIACTATCI|CC
17 TA CTICTATCA[TITGATAGI|GA
TGA|[GATAGTIAIACTATC|C
17 AT ACTICTATC CAITITGATAG|G
GAIGATAGTAIACTATCI|CT
17 blunt CTICTATCAI|ITITGATAGI|GG
GAIGATAGTI|IA[ACTATC|CC
Fig. 1. Operator sequences used for success-
Operator O1 ACACTICTATCAITTGATAGIGGATA ful crystallization with TetRP. The boxed
TGTGAIGATAGTIAACTATCICCTAT sequences correspond to the palindromic
operator sequences equal for both repres-
Operator 02 CAACTICTATCAIAITGATAGIGGAAT sor binding sites O1 and 02 (Hillen ef al.,
GTTGAIGATAGTITIACTATCI|ICCTTA 1983).
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