An In tegrated Database of Biological Sequences, Scien ti�c Literature, and 3-Dimensional Structure Stephen H. Bryan t bryant@ncbi.nlm.nih.gov National Cen ter for Biotec hnology Information (NCBI), National Library of Medicine, National Institutes of Health, Bethesda, MD 20894, USA. Abstract NCBI maintains a database combining biological sequences and asso ciated Medline citations. This information may b e accessed o v er the Internet via an easy-to-use bro wser, En trez. With En trez one may rapidly discov er what is kno wn ab out a biological molecule, exploring "links" betw een sequences and citations, the homologous "neighbors" of a sequence, and "neighbor" citations, which discuss the structure and function of related molecules. A recen t addition to En trez is information describing 3-dimensional structure, allowing one to examine directly the structure of a biological molecule or its homologs. The 3-dimensional structure database used by En trez is called MMDB, for Molecular Mo d- eling Data Base. It consists of messages in the ASN.1 language, whic h are translated automati- cally to in- memory data structures using C routines av ailable in the NCBI to olkit. The MMDB data sp eci�cation giv es a complete description of the c hemical structure of a macromolecular assem bly , with unambiguous link age to atomic co ordinates. This data organization is intended to facilitate the computations required for homology mo deling, whic h is based on alignmen t of the residue sequence, or, more generally , on comparison of the chemical graphs of di�erent molecules, including their non-p olymer comp onen ts. NCBI supp orts an activ e researc h program in comparative molecular analysis techniques whic h mak e use of 3-dimensional structure information. Computational metho ds for sequence- structure "threading" pro vide a means to generate mo del structures for proteins whic h are v ery distan tly related to a protein of known structure. Metho ds for rapid structure-structure comparison provide a means to detect architectural similarities and/or distan t evolutionary relationships among proteins of kno wn structure. These metho ds curren tly mak e use of the NCBI "PKB" research database. In the near future, ho w ev er, they will op erate as clien t soft w are accessing MMDB, and in this wa y pro vide examples of how applications developed elsewhere may make use of this resource.