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HAT IS A HUMAN BEING? Even

regarded only as a quantity of DNA, it

turns out, quite an extensive thing. If the
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DNA in a single human cell were

uncoiled, that DNA maght stretch two meters. [f the DNA trom

all the cells in an individual’s ‘tua-dj.' could somehow be unwound,
it might literally extend from the earth to the sun and back.

More conventionally, DNA resembles a spiral ladder,

with each fung consisting of two out of tour chemical posst

bilities—adenine, cytosine, thymine, and guanine—which

are the nu ll‘iﬂldt‘\. The rungs

function like different lerters
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etrers of genet ode exist 1n

every human cell's nucleus

lhat's a lot of data. By the

md-218t century, the Internet
may s&¢m a -|dnhnw [o fht'

mam event n |1 =—=the 1'1;110'

ston of biomnmformatics. The
Human Genome Project's
working draft of the genome’s
sequence gives us a first hint of
this New World's scale. This

century will be the Biotech
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Century, with as many headlines about disc Overy, cures, and
hn".ﬂmg as the 20th « entury had about war and destruction.

Untortunately, it was easier for most of us to understand
how, say, SQL Server and BackOffice tnrn}un'd to |1igl: end
Oracle and |BM DBz, than how a codon spec ihes a ribosome
so the gene can express an amino acid. Also, the mechanics
ol I’tU‘J-' biotech companes I.ft"l furuini ,H‘l.l.l move toward an
PO are unlike those of the traditional I'T industry.

Don't worry. Cynthia Robbins-Roth has written From
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and reference to everything you're going to need to know. In
o Ms. Rul*l*:n\ Hut]1 was lured from puxldndnr.tl research

1
INIO CaAncer -H'ld [|tL‘ immune svstiem winen ::-}‘u: Kave a semanar

¢ HED HERRINC SEFTEMBER 2000

PRINT

af lwn-*nr-n'h, m ‘\mnh >an i't.lr'u'nt'ﬁ Eﬁﬁdt'r ViS00
CEO-founder Robert Swanson, Genentech was the
company to use recombinant genetic engineering to ma
facture human insulin, growth hormone, and the blo
clotting factor that hcmﬂpht]uri lack: it was also the hu
biotech company o 'l.'.t‘ldt'rf.lLr A I_'u‘llt.”j.' S L -.t’t.ni'u” 1PO). |
jortning Uenentech, Ms, Robbins-Roth became part ol 1
team heading that hirst generation of biotech compans
Since then she's founded and managed a biotech consultan
hrm while running a daily news service, publishing a qus
terly industry magazine, and writing tor the general press
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likewise hind From Alchemy to PO valuable, since it P
vides a more succinct account of the industry’s past, pm
sent, and foreseeable future than other sources

in t..ul_ Il!-' Eumi-. demonstrates how dense text can =
replaced by good charts that lay out for readers the details &
who did what when. The author clarihes biotech's relation
ship to Big Pharma, showing how in the "70s and "8os by
[!"i'l.lff'r'ldu‘llﬂl..i] ln'n;u'nm—-L_m_-win}: their main money
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Pharma wants motech's lirlnflh ts. Bwotech companwes requan
Big Pharma's resources: 1y
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Administration and into thw
m.lrlrtpi.n ¢ has been 15 ye
-r'_'h'i""itd“‘i, Ms. Robbins-Rot!
informs us, a biotech Company
starts as a research and dew
u-pn‘u.*nl }uﬂuu'_ Lses l.nr],!-..- [
partners for late stage develog

ment and marketing, then tre

to retain more manufactun '
and marketing rights for itself.

Not that drugs and recombinant protein therapeutics an
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The Rich and How They Got That Way: How the Weolthiest
People of All Time—From Genghis Khan to Bill Gotes—
Made Their Fortunes, by Cynthia Crossen

(Crown Business, $25)

efting rich sure isn’t what it used fo be. Today mak-

ing millions of dollors con be as easy as having ©

good idea and finding some funding. A thousand
years ogo, becoming one of the world's wealthiest indmidu-
als required far more than that. Back then the world was
akin fo the “all ogainst all” situation that Thomas Hobbes
describes in Leviathan. Wealth consisted
mainly of land and gold, and acquiring them
usually meant taking them from someone
else by force. Not surprisingly, the world's
richest men (ond they were nearly alwoys
men) were men of violence: feudal lords,
bandits, or marauding barbarians

By now this has oll changed. The strong
can shll get nch, but it's by building huge
businesses, not by pillaging neighboring vil-
loges. How intelligence has overtaken physi-
cal strength as the most important factor in becoming
wealthy s what Cynthia Crossen traces in her lotest book,
The Rich and How They Got That Woy. Ms. Crossen, o senior
editor ol the Wall Street Journal, looks of the life of one fobu-
lously wealthy person from each of the past ten centunes.
Her choices ronge from 1 1th-century tyrant Machmud of
Ghazni to 15th-century bonker Jacob Fugger to 20th.
century software magnate Bill Gotes.

Ms. Crossen’s picks do not necessarily represent the rnich-
est individuols from each era, but they oll are people who
become rich in ¢ way that was emblematic of how routes to
wealth hod changed. Several of her choices are refreshing
surprises: African king Mansu Musa enrniched himself os o
middleman in the rise of global trade, and Pope Alexander
Vi abused his office in order 1o line his pockets. Ms. Crossen
uses eoch person as o storting point through which to exam-
ine how new financial concepts such os paper money and
new technologies like the steam engine irrevocobly altered
the economic landscape.

The Rich and How They Got That Woy is at its most en-
goging when we get juicy details about the megarich who
are profiled, such as multimillionaire stock speculator Hetty
Green, who was so cheap thot she lived in flophouses and
wore tattered clothing. Enjoyable though it moy be, Ms.
Crossen’s work comes up short when it comes fo providing a
deeper understanding of what wealth is, rather than just
now it has changed, leaving the reader with little more than
a cursory survey of an economic history thot begs o more
thorough treatment. —Peter Rojas
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variations in gene expression between healthy and sick cells
and pharmacogenomics (identifying individuals' differences i
gene sequences to understand varying susceptibilities to disea
and drug treatments). Ms. Robbins-Roth also reviews the cur
rent state of microarrays (known as DNA chips or biochips,
these profile what genes are turned on and off ), antisense drugs
(synthesized genetic segments which mirror genetic sequences
in diseased cells or viruses so that, when delivered, they stick 1o
and block the targeted genes), tissue engineering, cell replace-
ment, gene therapy, and agricultural biotech.

Ms. Robbins-Roth reports on the National Acronautics
and Space Administration’s bleeding-edge research, NASA
administrator Dan Goldin has proposed a “Coke-can-sized crafy
that will land on a passing asteroud...and use its DNA-based bio-
mimetic system to evolve, adapt, and grow...using the asteroid's
iron, carbon, and other materials to build a nervous system™ for
an interstellar probe.

Back on Earth, From Alchemy to IPO's second half
explores biotech finance and why—given the cost and duration
of getting a drug to market—anyone would want to invest,
Among other reasons, says Ms. Robbins-Roth, because 140 new
drugs are now nearly through the FDA’s regulatory process and
many of these will be s1 billion blockbusters. | think, as you've
gathered, that the medical-industrial complex will likely
become our economy's dominant sector in the coming century,
and From Alchemy to [PO is the best primer I've seen.

You may also want to check out Jonathan Weiner's Time,
Love, Memory: A Great Beologist and His Quest for the (]'rfgilt_; L
Behavior. Now out as a trade p:lprrh:lrlt. Time, Love, A ’t"'ﬂﬂf‘r cen
ters on Seymour Benzer, who, in the "40s, was among those scis
entists from diferent disciplines who gathered in Cold Spring
Harbor, New York, 1o speculate on the molecular basis of life
The field of molecular biology was ushered into existence by peo-
ple who, in many cases, are still working today. In 1954 Mr. Ben-
zer proved, by painstakingly crossing mutant strains of bacterio-
phage, that the double-helix model of DNA was as crucial as
James Watson and Francis Crick had claimed at Cold Spring the
previous year, and that genes were indeed long molecules that
could be divided—and recombined.

But you've probably never heard of Mr. Benzer. He's been
a scientist’s scientist—an astute profile to assume, given that his
work's implications in the "60s and "yos would have been anath-
ema to many. By breeding mutant fruit flies whose biological
clocks, mating activity, and memory functions were demon-
strably altered, he established that the flies’ genes determined
their behavior. And if that was so, what's a human being?

Time, Love, Memory reports that Mr. Benzer, who's in his
8os, is now investigating genes and aging. In short, it appears
that much as we became able to bulldoze, pave over, and recon-
struct nature around us to suit ourselves, we're acquiring that
capability in regard to nature within us, Which is what has been
known as the human condition. So what is a human being? @

Mark WiLLIAMS is a science and technology writer living in Oakland,
Califormia. Write to markred(@pachell.net
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