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Why, then, do we need to digitise the genome? The instructions for assembling every organism on the planet - from slugs, to peacocks, to parasites, to whales, to wasps – are all specified in DNA sequences that can be translated into digital information. Crick’s and Watson’s discovery of the DNA molecule double helix and “spiral staircase” fame is an example of the type of genomic information Wade’s book mentions and its the accelerated pace of this biological research where genomic and protein information will become available to all scientists that is the catalyst for vast changes propelling the research community and modern medicine into a new decade. Molecular biology’s reductionism – ignoring the whole organism - in favour of reducing it to components which can be digitally defined, understood and analysed (genes, proteins and cells) is at the centre of the scientific chase for available comprehensive computerised data. 








The human genome sequence represents an entire parts list for re-construction of a person and once biologists figure out the operations of all these different parts, a possible study of complete cells at work will be available. Wade discusses the indepth workings of the cells, their molecular activity, the interaction of their proteins, the outer membrane, the nucleus of the cell, cytoplasm, ribosomes, the mitochondria and inside the nucleus of the cell where genomes are packaged in the form of chromosomes. 








Several scientific and medical activities play a role in genome manipulation and they are inter alia: The treatment of certain conditions, reconstruction of specific molecular function; mapping and cataloguing of gene variants; amplification and cloning of bacterium; injecting of embryonic and adult stem cells; exploring the communications systems of the body; re-building and renewing virtually any damaged or diseased tissue or organ in the human body; novel treatments and cures.  








If you are wondering what kinds of diseases are involved with genome sequencing - they are: Alzheimers; parkinsons; spinal cord injuries; emphysema; common diseases such as heart disease, cancer, diabetes and psychiatric disease; immune system intolerance; osteoporosis; birth defects; asthma and other heriditary diseases, lupus, rheumatoid arthritis and other autoimmune diseases. Stem cell research is being conducted into bone marrow [transplants], cartilege and joint repair, tendon repair, connective tissue repair and heart muscle cells because heart muscle cells do not repair themselves.
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Christian Ethics Yale University, Rabbi Elliot N. Dorff, Osiris Therapeutics in Baltimore, New York Medical College Valhalla, Stanford University, University of Pennsylvannia, University of Chicago, Daniel Callahan Hastings Center in Garrison New York, Rabbi Neil Gillman of the Jewish Theological Seminary, University College London, Massachusetts Institute of Technology, State University of New York at Stony Brook, University of Idaho, Columbia University, Princeton University, National Bioethics Advisory Committee. There is an Index with credits and citations, websites, names and footnotes at the closing chapters of this book.     





¹	South African Law holds that a natural person’s legal personality begins at birth. Before birth the nasciturus has no legal status and is therefore not a legal subject. (Footnote mine)


²	Specifically in the light of the Scriptures, Psalm 139, Christian Bible (Footnote mine)





The Author


Nicholas Wade was born in 1942 in Aylesbury, England and educated at Eton and King’s College, Cambridge. He received a B.A. degree in natural sciences in 1964. He worked for Nature, a weekly scientific magazine based in London from 1967 to 1971, becoming deputy editor and Washington correspondent. In 1971 he joined the news staff of Science, a weekly scientific journal published in Washington, and in 1982 became a member of editorial board of The New York Times, writing editorials on science, health, environment and military technology. He was science editor of The New York Times from 1990 to 1996, and has been a science reporter at The Times since 1997. He is the author of several books, including The Ultimate Experiment (Walker 1977), The Nobel Duel (Doubleday 981), Betrayers of the Truth (Simon & Shuster1983 written with William. J.Broad) and A World Beyond Healing (Norton 1987).  





Who should read this book


The disabled, those suffering ill-health, medical professionals, academics, ethicists, religious congregations, computer programmers, mothers, health clinics, pharmaceutical brokers, rival scientific camps, journalists, authors, biologists speaking arcane argot, the intelligent curious book lover, AIDS sufferers, genetic therapists who are as “busy” as an Antonin Dvorák musical piece, commercial venture capitalists, consortiums and politicians, educationalists, embryonic technologists and finally, you and me at home. 





Review by Veldra Morris 
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Technical and ethical questions abound, as do religious concerns - for example although a mouse’s embryonic development is very similar to that of a person, says Wade, it is not permitted that stem cells from a mouse’s blastocysts are injected into a human. What technical problems could arise by using cow cells to create human embryonic stem cells, and with the interdependence between mitochondria of a cell and its parent cell, what then happens with regards compatibility of any other species? Should distinctions be made between the physical and behavioural characteristics of humans and animals? If the switch of amino acids in the hemoglobin chain alters the physical properties of hemoglobin molecules, would they be more likely to clump together and distort the red blood cells sickle form, in which shape they would have trouble slipping through the smallest blood vessels? What about the vexing issue of human cloning? What qualities could be deemed a departure from human nature? Should general preferences and not specific behaviour be wired into the mind? Who will make these decisions? Can too much memory be good or bad - one might fail to forget bad experiences and become excessively fearful.








Although experiments are already being done on enhancing memory, intelligence, fertility, pharmacogenomics and longevity - what changes should be permitted, other than those directly related to health? If a person should opt to live for three hundred years (genomic engineering), how would this affect the Law of Succession with regards the transfer of wealth from generation to generation? 





The manner in which human embryonic cells are obtained is also fraught with ethical problems because of their closeness to the origin of an individual’s creation - arguably at the height of religious² and legal concern and opposition. 





				


Institutions, research, projects and investments involved with the genome mentioned in Wade’s book are: University of California at Santa Cruz, National Institutes of Health Office of Genome Research (NIH), Rockefeller University, Caltech, Whitehead Institute in Boston, Cold Spring Harbor Laboratory, Britain’s Medical Research Council’s Laboratory of Molecular Biology in Cambridge England, Harvard Medical School, Johns Hopkins University, University of Wisconsin, Brookings Institute in Washington, LKB-Pharmacia in Sweden, Applied Biosystems, Celera, Burroughs Wellcome, TIGR, GenBank, Merk, SmithKline Beecham, Incyte Genomics, Sanger Centre in England, Human Genome Sciences in Rockville Maryland, deCODE Genetics.
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Life Script, The Genome and New Medicine – Nicholas Wade  


(Published by Free Press 2002, ISBN 0-7432-3103-1)








One can achieve so much with an open mind and the innovations of scientists and biologists have had our minds soaring away as they have taken us through various periods of time across a broad spectrum of discoveries - ranging from a drought of cures; through traditional methods of medical discovery with it’s heavy dependence on luck and inspiration; on to the flash flood of Fleming’s discovery of Penicillin; and currently into a storm of scientific intellectualism that scans, identifies and digitises our DNA sequence.











Wade’s book discusses a wide range of emotive, commercial, academic and legal issues encasing the genome inter alia: its actual discovery; the acrimonious race for the human genome by James D. Watson, J. Craig Venter, R. Waterston and J. Sulston; fierce competition between scientists and biologists for academic credit; plagiarism between consortiums; sharp elbowing for position between biologists, technologists, editors and chief authors; hard lobbying between commercial rivals for publication of scientific papers; White House [USA] funding for research, new drugs and pharmaceutical interests; development of diagnostic gene chips; and, the involvement of various Institutions in diverse ways.     





   





The genome is significant in that it marks the beginning of a logical turning point in molecular research with regards to a number of areas: resistance to disease, cures for disease, the role of future protein-drugs, the enhancement of memory and intelligence, and life span. Molecular biologists, genome technologists, genetic researchers, ethicists, germline engineers, neuro-biologists, pharmacists and science journalists will become increasingly networked by the need to consult genomic databases with regards genetic variants states Nicholas Wade.
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Wade, in referring to the new medicines of the next decade, points out that a cascade of genome-driven advances are likely to enter medicine, providing a raft of new drugs, many of which will be the use of new proteins discovered in the genome or adaptations of them. Most drugs in common use are small chemicals that can be synthesized in chemical plants. These chemicals have the shape and affinity to interact with certain of the body’s proteins. However these protein drug targets, laboriously indentified over many years by the pharmaceutical industry, amount to fewer than five hundred in number. At one stroke the human genome sequence makes at least thirty thousand proteins available. Although only a few of these will make suitable targets for small molecule drugs, the genome gives the traditional pharmaceutical industry a whole new territory to explore. Since genomes often occur in families of similar DNA sequence, many companies are searching through the genome for genes related to those that specify the existing drug targets. 





While the traditional pharmaceutical industry seems about to get a new lease on life, a new pharmaceutical industry is emerging that is centred around natural human proteins or protein-based drugs. Typically these are agents such as hormones and cytokines (cell-stimulating factors) that the body itself uses to control behaviour. Several proteins had been developed into highly successful drugs well before the age of genomics, such as insulin and the blood-forming protein erythropoietin. The human genome sequence creates the opportunity to find many more.  





Gene expression chips (already being developed) can search for weak points in a cell’s defenses and reduce it to components. Wade says the chips would become a major tool for interpreting the human genome and providing insight into the working cell. Chips could be used to pinpoint the precise derangement of gene function underlying a disease, measure the ageing of tissues at the cellular level, and monitor the activity of genes in tumour cells as cancer cells become metastatic.





Some communities vociferously debate the ethics of changing and controlling the human genome saying it is too personal and unspeakable and should be kept sacrosanct, and entry into that minefield ought to be precluded. Others state that early embryos have no legal status whatsoever outside the womb¹ and that the latest medical research should very much be encouraged, as it may reflect the beginning of a turning point in scientific research – just as the discovery of penicillin changed the power of antibiotics many years ago. The modification of diseases and enhanced longevity could thus prove beneficial say these communities, while their detractors believe genetic manipulations are hideous and immoral.
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