
FORWARD 

The recent advent of the polymerase chain reaction (PCR) method of DNA 
amplification has brought new impetus to the study of molecular evolution. This 
technique makes it possible to sequence many homologous genes from organisms of 
the same species as well as from different species. The sequences obtained can then 
be used for reconstructing a detailed history of genes or organisms, including, in some 
cases, those in fossilized materials. We have already seen several unexpected findings 
by the application of the new technique. However, many problems in evolutionary 
biology are still unsolved. One of the major ones is the mechanism of evolution of 
adaptive traits such as the intricate immune system in vertebrates, vision in animals, 
self-incompatibility in plants, and virulence of parasitic organisms. Although these 
traits can now be studied at the molecular level, it remains unclear how they evolved. 
Even the study of molecular phylogeny, which is regarded as one of the most successful 
areas of molecular evolutionary study, often generates controversy rather than con- 
sensus among evolutionists. 

One of the major obstacles to solving these problems is that there is still a wide 
gap between the evolutionary study practiced by molecular biologists and that practiced 
by population geneticists. In the past, molecular biologists have been interested mainly 
in describing the evolutionary relationships of genes or organisms or in finding various 
groups of gene families in the genome, whereas population geneticists have been en- 
gaged in identifying evolutionary forces that change gene frequencies or in developing 
statistical methods that are required for evolutionary studies. However, to understand 
evolution in a broad perspective and at the most fundamental level, these two different 
approaches must be integrated. This integration is timely and important, since the 
molecular approach to evolutionary study is now being extended to the study of for- 
mation of new genes, morphogenesis, and adaptive changes of morphological and 
physiological characters. It should also be noted that in recent years some molecular 
biologists have been using the evolutionary approach to understand the mechanisms 
of gene regulation and morphogenesis. In the future the study of molecular evolution 
is expected to become an important scientific discipline that unifies various areas of 
basic researches in biology. 

In view of this situation, we organized an International Conference on Molecular 
Evolution, which was held at The Pennsylvania State University, University Park, 
June 11-14, 1992. More than 320 participants from 20 different countries attended 
the conference. The invited speakers were all experts in each area of the study of 
molecular evolution, and in each session both speakers and audience participated in 
the discussion enthusiastically. This conference was sponsored by the Institute of Mo- 
lecular Evolutionary Genetics, the Eberly College of Science at Penn State, and the 
Alfred P. Sloan Foundation. 

This special issue of Molecular Biology and Evolution is a product of this con- 
ference. The issue includes only the papers by the speakers who were willing to present 
their talks in written form for peer review. However, every paper in this symposium 
discusses some important problems in current molecular evolutionary biology, and 
we hope the reader will find them interesting. 

MASATOSHINEIANDTHOMASS.WHITTAM 

Mol. Bid Ed. lO(I):l. 1993. 
0 1993 by The University of Chicago. All rights reserved. 
0737-4038/93/1001-0001$02.00 


