
FIG. 3 a, An autoradiogram of the initial products of 
digestion showing that T5 5' -exonuclease has endo
nucleolytic activity. Lane 1, 5' -end 32P-labelled oligo
nucleotide markers of 34 and 16 nucleotides. 
Unlabelled template and adjacent strands were present 
at slight molar excess over the 34-mer flap strand 
(0.2 pmol). The sequence for the flap structure used 
was as in ref. 4. The substrates were incubated for 
30min at 37°C in 12µ1 of 25mM glycine/KOH, pH 
9.3, 5 mM MgCl2 and 1 mM DTT with different concen
trations ofT5 exonuclease. Lane 2, 0.003 pmol enzyme; 
lane 3, 0.03 pmol enzyme; lane 4, 3.0 pmol enzyme; 
lane 5, 0.3 pmol enzyme. Reaction products were elec
trophoresed on a 15% polyacrylamide gel. The initial 
major products of digestion are 19 and 21 nucleotides 
in length, consistent with cleavage at the bifurcation. b, A 
conceptual model of how a flap structure could bind to 
the T5 5'-exonuclease (produced with RIBBONS26). 

Based upon previous experimental results (refs 3, 7 and 
our own unpublished observations) we have made a 
model of the single-stranded flap DNA (ssDNA, blue) 
threaded through the helical arch. The placement of the 

a 

34---. 

DNA was chosen with the electrostatic potential surface contour as a 
guide. The flap DNA structure was docked on the protein, minimizing 
clashes between the two molecules. The model was not energy minimized. 

site occupied by zinc was observed. Thus the distance between the 
twp metal-binding sites we observe is much greater than the usual 
4A observed in nucleases with a putative two-metal-ion mechan
ism, and it is likely that the details of the 5' -exonuclease mechan
ism will be different. 

Received 27 February; accepted 21 May 1996. 

1. Kornberg, A. & Baker. T. DNA Replication 2nd edn (W. H. Freeman, New York, 1992). 
2. Okazaki. R •• Arisawa, M. & Sugino, A. Proc. natn. Acad. Sci. U.S.A. 68, 2954-2957 (1971). 
3. Lyamichev, V .• Brow, M.A. D. & Dahlberg. J. E. Science 260, 778-783 (1993). 
4 . Harrington. J. J. & Lieber. M. R. EMBOJ. 13, 1235-1246 (1994). 
5. Gutman. P. D. & Minton. K. W. Nucleic Acids Res. 21, 4406- 4407 (1993). 
6. Sayers, J. R. & Eckstein, F. J. biol. Chem. 265, 18311- 18317 (1990). 
7. Ceska, T. A. , Sayers, J. R., Eckstein, F. & Suck, D. J. molec. Biol. 233, 179- 182 (1993) . 
8. Sayers, J. R. & Eckstein, F. Nucleic Acids Res. 19, 4127- 4132 (1991). 
9. Kim, Y. et al. Nature 376, 612- 616 (1995). 

10. Sayers, J. R. J. theor. Biol. 170, 415-421 (1994). 
11. Skinner, M. M. et al. Proc. natn. Acad. Sci. U.S.A. 91, 2071-2075 (1994). 
12. Beese, L. S. & Steitz, T. A. EMBO J. 10, 25-33 (1991). 
13. Lima, C. D .. Wang, J. C. & Mondragon, A. Nature 367, 138-146 (1994). 
14. Berger, J. M .. Gamblin, S. J., Harrison, S. C. & Wang, J. C. Nature 379, 225-233 (1996). 
15. Wigley, D. B., Da-Aes, G. J .. Dodson, E. J., Maxwell, A. & Dodson, G. Nature 351, 624- 629 

(1991). 

CORRECTION 

Two distinct mechanisms for 
long-range patterning 
by Decapentaplegic 
in the Drosophila wing 

Thomas Lecuit, William J. Brook, Medard Ng, 
Manuel Calleja, Henry Sun & Stephen M. Cohen 

Nature 381, 387-393 (1996) 

THE correct address of M.C. is Centro de Biologia Molecular, 
Universidad Autonoma de Madrid, Canto Blanco, 28049 Madrid, 
Spain. D 
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The two metal ions are shown as silver spheres. The precise position of the 
double-stranded DNA docked to the enzyme needs to be determined 
experimentally. 

A more complete understanding of the mechanism of the 
enzyme will clearly require co-crystallization with DNA. Our 
structure will assist in the devising of the site-directed mutagenesis 
experiments required to elucidate the mode of action for this 
member of a biochemically important class of enzymes. D 

16. Robins, P. , Pappin, D. J. C., Wood, R. D. & Lindahl, T. J. biol. Chem. 269, 28535-28538 
(1994). 

17. Murante, R. S. , Rust, L. & Bambara, R. A. J. biol. Chem. 270, 30377- 30383 (1995). 
18. Sayers, J. R., Krekel, C. & Eckstein, F. Bio Techniques 13, 592-596 (1992). 
19. Otwinowski, Z. DENZO (Yale University, New Haven, CT, 1993). 
20. Furey, W. & Swaminathan. S. Am. Crystallographic Ass. Meet. Abstr. 18, 73 (1990). 
21. Vellieux, F. M. D. A., Hunt, J. F., Roy, S. & Read, R. J.J. appl. Crystal/ogr. 28, 347- 351 (1995). 
22. Jones, T. A., Zou, J.·Y., Cowan, S. W. & Kjeldgaard, M. Acta crystallogr. A47, 110- 119 (1991). 
23. Collaborative Computational Project Number 4 Acta crysta//ogr. D50, 760- 763 (1993). 
24. Brunger, A. T. X·PLOR, Version 3.1 (Yale University, New Haven, CT, 1993). 
25. Nicholls, A., Sharp, K. A. & Honig, B. Proteins Struct. Funct. Genet. 11, 282- 296 (1991). 
26. Carson, M. J. molec. Graphics 5, 103-106 (1987). 

ACKNOWLEDGEMENTS. We thank A. Thompson and A. Gonzalez for helping to collect multi· 
wavelength anomalous dispersion data. 

CORRESPONDENCE and requests for materials should be addressed to T.A.C. (e-mail: ceska@embl. 
heidelberg.de) . 

ERRATUM 

A late Neanderthal associated with 
Upper Palaeolithic artefacts 
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A TYPOGRAPHICAL error was introduced into the last line of Table 
l(c), which should read UP - NE> NE - Hs. 

Correspondence and requests for materials should be addressed to 
J.-J.H. (e-mail:hublin@mnhn.fr) or F.S.(f.spoor@ucl.ac.uk). D 
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