Preface

When the first edition of this set was being written, the new
biology was just beginning to come into its potential and to
experience some of its first failures. Dolly the sheep was alive and
well and had just celebrated her fifth birthday. Stem cell researchers,
working 12-hour days, were giddy with the prospect of curing every
disease known to humankind, but were frustrated by inconsistent
results and the limited availability of human embryonic stem cells.
Gene therapists, still reeling from the disastrous Gelsinger trial of
1998, were busy trying to figure out what had gone wrong and how
to improve the safety of a procedure that many believed would revo-
lutionize medical science. And cancer researchers, while experienc-
ing many successes, hit their own speed bump when a major survey
showed only modest improvements in the prognosis for all of the
deadliest cancers.
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| During the 1970s, when the new biology was born, recombinant
' technology served to reenergize the sagging discipline that biol-
ogy had become. This same level of excitement reappeared in the
1990s with the emergence of gene therapy, the cloning of Dolly the
sheep, and the successful cultivation of stem cells. Recently, great
i excitement has come with the completion of the human genome
project and the genome sequencing of more than 100 animal and
plant species. Careful analysis of these genomes has spawned a new
_ branch of biological research known as comparative genomics. The
! information that scientists can now extract from animal genomes
is expected to improve all other branches of biological science. Not
to be outdone, stem cell researchers have found a way to produce
! embryo-like stem cells from ordinary skin cells. This achievement
' not only marks the end of the great stem cell debate, but it also
' provides an immensely powerful procedure, known as cellular
dedifferentiation, for studying and manipulating the very essence
of a cell. This procedure will become a crucial weapon in the fight
against cancer and many other diseases.

The new biology, like our expanding universe, has been growing
and spreading at an astonishing rate. The amount of information
that is now available on these topics is of astronomical proportions.

| Thus, the problem of deciding what to leave out has become as dif-
ficult as the decision of what to include. The guiding principle in
writing this set has always been to provide a thorough overview
of the topics without overwhelming the reader with a mountain
of facts and figures. To be sure, this set contains many facts and
figures, but these have been carefully chosen to illustrate only the
essential principles.

This set, in keeping with the expansion of the biological disci-
plines, has grown to accommodate new material and new areas of
research. Four new books have been added that focus on areas of
biological research that are reaping the benefits of genome science
and modern research technologies. Thus, the New Biology set now
consists of the following 10 volumes:
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1. Aging, Revised Edition

2. Animal Cloning, Revised Edition
3. Cancer, Revised Edition

4. The Cell, Revised Edition

5. Gene Therapy, Revised Edition
6. Stem Cell Research, Revised Edition
7. Genome Research
8. The Immune System
9. Modern Medicine

10. Viruses

Many new chapters have been added to each of the original six
volumes, and the remaining chapters have been extensively revised
and updated. The number of figures and photos in each book has
increased significantly, and all are now rendered in full color, The
new volumes, following the same format as the originals, greatly
expand the scope of the New Biology set and serve to emphasize the
fact that these technologies are not just about finding cures for dis-
eases but are helping scientists understand a wide range of biologi-
cal processes. Even a partial list of these revelations is impressive:
detailed information on every gene and every protein that is needed *
to build a human being; eventual identification of all cancer genes,
stem cell-specific genes, and longevity genes; mapping of safe chro-
mosomal insertion sites for gene therapy; and the identification of
genes that control the growth of the human brain, the development
of speech, and the maintenance of mental stability. In a stunning
achievement, genome researchers have been able to trace the exact
route our human ancestors used to emigrate from Africa nearly
65,000 years ago and even to estimate the number of individuals
who made up the original group.

In addition to the accelerating pace of discovery, the new biol-
ogy has made great strides in resolving past mistakes and failures.
The Gelsinger trial was a dismal failure that killed a young man in
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the prime of his life, but gene therapy trials in the next 10 years will
be astonishing, both for their success and for their safety. For the
past 50 years, cancer researchers have been caught in a desperate
struggle as they tried to control the growth and spread of deadly
tumors, but many scientists are now confident that cancer will be
eliminated by 2020. Viruses, such as HIV or the flu, are resourceful
and often deadly adversaries, but genome researchers are about to
put the fight on more rational grounds as detailed information is
obtained about viral genes, viral life cycles, and viruses' uncanny
ability to evade or cripple the human immune system.

These struggles and more are covered in this edition of the New
Biology set. I hope the discourse will serve to illustrate both the
power of science and the near superhuman effort that has gone into
the creation and validation of these technologies.




