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Cigarette Smoking: The Good(?),
TheBad, and The Ugly

We know that cigarette smoking is unhealthy, we
teach this message to our children, and children learn
thisin school and tell their parents. Smoking
cigarettesis associated with an increased risk of
devel oping many different diseases, but did you know
that smoking is sometimes associated with a
decreased risk of certain maladies? Whereas we
would never advocate cigarette smoking to anyone,
this article provides an overview of what is Good(?),
what is Bad, and what is Ugly about smoking
cigarettes. We will start this brief review with the last
item (Ugly) and move forward.

Smoking I's Ugly

Cigarette smoking isthe single largest
preventable cause of premature death and disability
inthe U.S. Onein every five deathsinthe U.S. is
smoking-related. Every year, smoking kills more than
276,000 men and 142,000 women prematurely from
diseases such as cancer (many types), emphysema,
stroke, and heart attack. In 2000, an estimated 8.6
million personsin the U.S. had an estimated 12.7
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million smoking-attributable conditions—including
chronic bronchitis (49%), emphysema (24%), and
previous heart attack (24%). Lung cancer accounted
for 1% of all cigarette smoking-induced illnesses.
These findings [1] indicate that more persons are
harmed by tobacco use (health problems, i.e.

mor bidity) than isindicated by mortality estimates.
Moreover, it islikely that these self-reported data are
substantial underestimates of the true disease burden.

Approximately 10% of all current and former
adult smokers have a smoking-attributable chronic
disease. Men who smoke increase their risk of death
from lung cancer by more than 22 times and from
bronchitis and emphysemaby nearly 10 times.
Women who smoke increase their risk of dying from
lung cancer by nearly 12 times and therisk of dying
from bronchitis and emphysema by more than 10
times. Smoking triplestherisk of dying from heart
disease among middle-aged men and women.

Lung cancer. About 10% of long-term smokers
will eventually be diagnosed with lung cancer [2].
Among the 10% of patients who develop lung cancer
without asmoking history, the environmental versus
the inherited causes of lung cancer are usually
unclear. Thereis no validated screening method for
lung cancer, even in high-risk populations, and the
overall 5-year survival rate has not changed
significantly in the last 20 years. For the past five
decades, lung cancer has been the Number One
cause of cancer mortality in American men; in 1986,
lung cancer surpassed breast cancer as the leading
cancer of American women. Because cancer
generally takes 2540 years to become manifest, this
increase in lung cancer among women undoubtedly
reflects the large increase in women smoking
cigarettes since the 1940s.




Other cancers that occur much more frequently
in smokers than in nonsmokersinclude: head-and-
neck sguamous cell carcinoma (HNSCC; mouth,
throat, larynx), and cancer of the urinary bladder,
esophagus, colon, and rectum. Several
epidemiol ogical studieshave shown acorrelation
between cancer risk (of the bladder and colon, for
example) and certain genotypes (high CYP1A2 and
N-acetylator NAT2 activity; deletion of either or both
of the GSTM1 and GSTT1 genes) [3-6]. There
appearsto be aglightly increased risk among
cigarette smokers for cancer of the uterine cervix,
kidney, pancreas, sinuses, breast, thyroid, lymphatic
system (e.g. lymphoma), and blood (e.g. leukemia).

Emphysema. Emphysema is along-term,
progressive disease of the lung that primarily causes
shortness of breath. In people with emphysema, the
lung tissues necessary to support the physical shape
and function of the lung are destroyed. Destruction of
lung tissue around smaller airways, called
bronchioles, makes these airways unabl e to hold their
shape properly when you exhale. Emphysemais
included in agroup of diseases called chronic
obstructive pulmonary disease (COPD). This COPD
group of diseases ranks as the fourth leading cause
of death in the United States. Unlike heart disease
and other more common causes of death, the death
rate for COPD appears to be rising. Smoking
accounts for more than 85% of emphysema mortality
in America.

Stroke and peripheral arterial occlusive
disease (PAOD). Smoking is a major risk factor for
stroke (loss of normal blood supply to the brain), as
well as PAOD (the narrowing of blood vessels that
carry blood to the leg and arm muscles). If ablood
clot blocks an already narrowed artery, then the
result could be the damageto, or even loss of, an arm

or leg.

Coronary heart disease. Smoking is a mgjor risk
factor for heart attacks. Also, smokers who have a
heart attack are less likely to survive than a person
who does not smoke. And by continuing to smoke
after a heart attack, the person’s chance for a second
attack increases.

Environmental tobacco smoke (ETS).
Exposure to secondhand smoke (which can be
exposure to combustion of fossil fuels, wood stoves,
campfires, and diesel exhaust, etc., aswell as
cigarette/cigar/pipe smoking) causes an estimated

3,000 deaths from lung cancer each year in the U.S.
Studies also link secondhand smoke to heart disease.

Smoking I's Bad

Economy. Smoking has severe economic
consequences for the U.S., estimated at a staggering
$53.7 billionin total annual costs. Direct costs
account for $30.4 billion of thetotal; thereisan
additional annual cost of $23.3 billioninlost
productivity dueto excess morbidity and mortality.
Each year inthe U.S., smoking-attributableillnesses
resultin 5.6 millionyearsof potential lifelost, $75
billionindirect medical costs, and $82 hillioninlost
productivity.

Lowered birth weight. Children born of
cigarette-smoking mothers are smaller in weight at
birth. For each cigarette smoked per day, the
newborn is (on average) 9 grams lighter. For pack-a-
day smokers, this means 180 grams (6 ounces) lower
birth weight. Smoking by the mother also causes an
increased risk to the baby for avariety of congenital
diseases and birth defects.

Asthma and children’s health. Exposure to
ETS contributesto health problemsin childrenandis
asignificant risk factor for asthma. Also, cigarette
smoke contains chemicals that appear to lower a
person’s defense systems leading to more viral colds
and other respiratory infections.

Nicotine addiction. Nicotine addiction, almost
awaysthe result of smoking cigarettes, isthe most
widespread example of drug dependence in our
country. Nicotine dependence often begins with the
first few cigarettes smoked during adolescence. Teen
tobacco use is fueled by the attractive social images
that tobacco companies create for their products.
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Three-quarters of the adults who currently smoke
started their habit before age 21; teenage years are
critical for developing cigarette smoking addiction [7].
Although many people smoke because they believe
cigarettes calm their nerves, smoking actually

rel eases epinephrine—a hormone that causes
physiological stressin the smoker, rather than
relaxation. Most users devel op tolerance for nicotine
and need greater amounts to produce the same
desired effect. Smokers become physically and
psychol ogically dependent and will suffer withdrawal
symptomsincluding: changesin body temperature,
heart rate, digestion, muscle tone, and appetite;
irritability, fatigue, nausea, anxiety, sleep disturbances,
nervousness, headaches, and cravings for tobacco
that can last weeks, months, or an entire lifetime.

Increased wrinkling. By age 40-50, the facial
wrinkles of smokers are similar to those of
nonsmokers 20 years older. Part of this effect might
bethenutritional depletionsfrom smoking and direct
effects on collagen fibers under the skin. Extra
emphasisto young people might be made about
smoking-associated facial wrinkling, asapossible
deterrent to discourage long-term smoking.

Smoker’s face. Unique to smokers, this
condition isacombination of wrinkles, gaunt features,
sagging skin, and an oddly-colored complexion. One
study showed excessive wrinkling even among 40-
and 50-year-olds who only smoked during their teens
and twenties. Smokers who quit can regain their pink
cheeks, but they will never lose their wrinkles.
Wrinkles and smoker’s face are more pronounced in
Caucasian than in Black or Asian smokers.

Additional problems. Additional risks associated
with smoking cigarettesinclude: chronic bronchitis
(smoker’s cough and increased phlegm), stomach
ulcers, increased heart rate and blood pressure,
greater risk of osteoporosis (thinning of bone),
frequent colds, diminished or extinguished sense of
smell and taste, and an increased risk, or flare-up of,
Crohn’sdisease (an inflammatory or autoimmune
disorder of the small intestine) aswell as rheumatoid
arthritis [8]. Cigarette smokers also experience a
higher risk for cataracts, gum disease, tooth decay,
ear infections, dry skin, impotence, slower rate of
wound healing, and decreased circulation in the
fingers and toes. Smokers are more prone to
premature thinning and graying of the hair. Menwho
smoke are twice as likely to become bald as men
who do not smoke; premature graying isthreeto six
times more common in smokers. Because it takes a
longer time for smokers to heal and thereis more

scarring, cigarette smokers are advised to stop
smoking immediately before and after plastic surgery.

Smokeless tobacco. Snuff in the U.S. is sniffed
through the nose, whereas chewing tobacco is placed
in the mouth and/or chewed rather than smoked,
meaning there islittle exposure to the types of
harmful chemicals present in cigarette smoke,
although both can deliver high doses of nicotine[9].
Both can be habit-forming, but snuff does not appear
to cause cancer or respiratory disease. Chewing
tobacco, on the other hand, is associated with cancer
of the oral cavity. Both may cause aslight increasein
cardiovascular risks and are likely to be harmful to
the developing fetus, although these risks are lower
than those caused by smoking.

Can Smoking Sometimes Be Good?

Loosening sputum. Many physicians treating
patients with COPD or other serious smoking-
induced diseases find that they continue to smoke,
despite the obvious fact smoking makestheir cough
worse. The invariable answer as to why they
continue to smoke, if smoking makestheir cough
worse, isthat the cigarette-induced cough loosens
their sputum; this seems to be a universal response
of cigarette smokers.

Ulcerative colitis. Smoking cigarettesis
associated with a decreased risk for ulcerative colitis
(ulcersin the large intestine that are so severe that
the colon is usually removed before age 25). It has
been assumed that nicotine is the active agent in
these associations; however, clinical trialsof nicotine
chewing gum and trans-dermal nicotinein ulcerative
colitis patients have shown limited benefit, and have
been complicated by significant side-effects[8].

Parkinson disease (PD). This disease is caused
by some defect in the substantia nigra, an areawithin
the central nervous system (CNS). When PD occurs
before age 50, such as occurred with the movie star
Michael J. Fox, the disorder is strongly associated
with a genetic predisposition. After age 50, which
happens with PD more than 99% of the time, thereis
little or no genetic predisposition and the disorder is
believed to be caused predominantly by theenvironment
[10]. Whether environmental chemicals cause oxidative
stress and abnormal protein handling, or viceversa, is
not yet known. A limited number of environmental
chemicals (e.g. pesticides such as rotenone) are
known to be toxic to the substantia nigra; in contrast,
some factors such as caffeine intake and cigarette
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smoking appear to protect against the development of
PD [11]. The mechanisms are not known.

Schizophrenia. Close to 100% of all
schizophrenic patients smoke cigarettes because they
say “It makes them feel better.” The secretion of
neurotransmitters—such as noradrenaline, serotonin,
dopamine, acetylcholine, 8-amino-butyric acid
(GABA), and glutamate—isincreased by the binding
of nicotineto CNS nicotine receptors. Some studies
suggest that serotonin formation and secretionin
patients with mental illnessareinfluenced by chronic
smoking. Cigarette smokeinhibitsthe activity of
monoamine oxidase B, which isresponsible for the
degradation of several brain neurotransmitters. In
patients with schizophreniatreated with neurol eptics,
cigarette smoking reduces adverse reactions to the
drug therapy, presumably because of anincreasein
metabolism of the neuroleptics[12]. Still, we do not
really understand why smoking helps schizophrenic
patients.

Uterine fibroids. Uterine leilomyomata are
hormonal ly-dependent tumors that are a major source
of gynecologic problems among women of
reproductive age. Relatively few studies have
attempted to identify specific risk factors for these
neoplasms, but theincidence of uterinefibroidsis
considerably less among cigarette smokers.

Endometriosis. Endometriosis was discussed in
an earlier issue of Interface, because dioxin is
known to increase endometriosisin monkeys. Often
in the form of “chocolate cysts’ of the ovary,
endometriosis commonly occursin sisters and has
been reported in mother and daughter(s).
Endometriosisisacommon gynecol ogic disorder that
accountsfor infertility in more than 10% of women
of reproductive age; however, relatively littleis
known about what causes the disease. Severa studies
have suggested that endometriosis has amultifactorial
etiology including hereditary, hormonal, and
immunologic factors. Theincidence of endometriosis
is known to be lessin cigarette smokers.

Theincidence of vomiting during pregnancy and
of benign breast disease is al'so decreased in cigarette
smokers. The control of weight gain and appetiteis
also benefited by smoking cigarettes.

Aphthous ulcers. Behcet syndrome includes
recurrent inflammatory lesions of the mouth, genitalia,
eyes, and sometimes arteries; viral and autoimmune
causes have been suggested. In a Behcet syndrome
patient’sfamily, there are sometimes multiple
members with other autoimmune diseases. Some of

the symptomsin patients with Behcet syndrome can
be activated after the patient has stopped smoking [13].

Using this knowledge to understand the
cause of disease

Obviously, with all the ugly and bad diseases
described above, cigarette smoking cannot be
recommended to any patient. We should consider
seriously, however, the possibility that we might
understand more about the mechanism (cause,
etiology) of each of these diseaseslisted in this section,
if we could delineate the reasons why cigarette
smoking hel ps the disorder. Numerous mechanisms
for the beneficial effects of smoking have been
proposed, but the three major theoriesinclude: (a) the
“anti-estrogenic effect” of cigarette smoke; (b)
aterationsin prostaglandin production; and (c)
stimulation of nicotinic cholinergic receptorsinthe
CNS[14]. Thereactive polycyclic aromatic
hydrocarbons (PAHS) in cigarette smoke are known
to exert anti-estrogenic effects by way of the aryl
hydrocarbon receptor (AHR; discussed in earlier
issues of | nterface) and to stimulate prostaglandin
pathways (PAHs induce cyclooxygenase-2 as one of
thefirst stepsin prostaglandin production). PAHs also
cause oxidative stress and stimulate oxidative-stress-
related signal transduction pathways and stress
response pathways. Although nicotine'sinterference,
or stimulation, of nicotinic receptorsinthe CNS may
help decrease the symptoms of schizophrenia, it is of
interest that differences in the gene encoding a
cigarette smoke-inducibl e aldehyde dehydrogenase
(ALDH3A1) have recently been associated with
schizophrenia[15]. ------------ Contributed by Dan Nebert

References

1. Morbidity & Mortality Weekly Report 5 Sept
03; 52: 842-844.

2. Cancer Biol Ther 2004; 3: [Epub ahead of print].
3. Int J Cancer 1994; 59: 728-738.

4. Carcinogenesis 1998; 19: 3741

5. IARC <ci Publ 1999; 148: 173-195.

6. Cancer Epidemiol Biomarkers Prev 2003; 12:
882-889.

7. Semin Oncol Nurs 2003; 19: 261-267.

8. Eur J Gastroenterol Hepatol 2000; 12: 855-862.
9. Tob Control 2003; 12: 349-359.

10. J Am Med Assn 1999; 281: 341-346.

11.Can J Neural Sci 2003; 30(Suppl 1): S10-S18.
12. Int J Clin Pharmacol Ther 2002; 40: 404-418.
13. Clin Rheumatol 2000; 19: 508-509.

14. Br Med Bull 1996; 52: 58-73.

15. Mol Psychiatry 2004; 9: [Epub ahead of print].

A4




LETTERSTO THE EDITOR

RESPONSESCOMMENTS TO VARIOUS QUESTIONS

COMMENT in thelast issueof | nterface, we had predicted that it would not belong
beforethefirst racehorseiscloned. Well, thefirst mule hasbeen cloned [Science 2003; 301:
1063]. A few monthslater, these samescientists (at University of Ildaho and Utah State Univer sity,
L ogan) also reported a second and third mulesuccessfully cloned. Now, thefirst hor seshave been
cloned, inareport from I taly [Nature2003; 424: 635] and another report from Colorado[Nat
Genet 2003; 34: 363]. So, we have had sheep, mice, cows, goats, rabbits, cats, pigs, mules, and now
hor ses—successfully cloned. Nomonkeysor humansyet (contrary to sensationalistic newspaper
articlessayingotherwise); something seemsto betechnologically mor edifficult in primate(mon-
key, human) embryoniccellsthat wedonot yet under stand.

Your last issuedescribed thetransgenicfish being used to detect pollutantsin drinking water
by introducing “fluorescent” reporter genes. In the newspaper, | see someone elsein Southeast
Asia hasalso developed such fish?

A Yes, theleading article in our last issue of I nterface described the devel opment of transgenic
zebrafish to use as sentinels for detecting aquatic pollution. Such a transgenic fish for home aquari-
ums (GloFish™) has now been developed (by Zhiyuan Gong, National University of Sngapore), but
there may be problems in the form of federal regulations against selling such fish “ for fear of releas-
ing foreign genes into wild fish populations’ [Nature 2003; 426: 372]. In fact, California has now
passed a law forbidding the sale of these glowing fish to people wanting them for their home aquari-
ums [ Nature 2003; 426: 596].

Two scientistswon theNobel Prizefor Physiology and M edicinefor their work on magnetic
resonanceimaging (MRI), but I heard something on National Public Radiothat thePrize seemsto
have been given to thewrong scientists. What’sthe story?

A You are correct in that physicists Paul Lauterbur and Peter Mansfield were awar ded the Nobel
Prize in Sweden for their work on MRI. Quite a number of colleaguesin the field strongly objected
that Raymond Damadian (New York), and perhaps Vladislav Ivanov (S. Petersburg, Russia) were
mor e accurately the true founders of the principles of MRI technology. In fact, a Swedish group
(Idéforum) came to New York and gave Dr. Damadian an alter native award on the same day the
Nobel Prize was being awarded to Drs. Lauterbur and Mansfield in Siockholm [ Nature 2003; 426:
375, 596].

COMMENT Thank you for issue 25 of Interface. It isan excellent newsletter. Itis
interesting, infor mative, succinct, with alight hearted and user friendly style. Thenumer ouscita-
tionsaregreatly appreciated. Great Job. Keep up thegood work.

Dear Sir, | hopethat thisemail findsyou well. | wanted to ask (and per hapsinform) you
whether you knew you wer ea Googlewhack? A Googlewhack if you arenot awareisasinglesite
that isfound by enteringtwowor dsintothe Google sear ch engine. Thewor dsmust appear in
"www.dictionary.com" and cannot bealist of words. | used " phar macogenetics' and " anteater"
and up popped thefollowingsite: " www.eh.uc.edu/ceg/wwinte2l.pdf " Asyou aretheeditor, |
thought you may beinterested in thisrather unusual fact. Because Google hascatalogued over 3
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billion web pages, it is practicallyimpossibletofind asingle” hit" when enteringtwowordsonly.
That’swhy weenter completely ridiculous, unconnected wor ds, like phar macogeneticsand
anteater! Now, why two completely unrelated wordswould then generateasinglesiteisbeyond
me!!

A Thank you for that information. No-offense, but perhaps Googlewhack searchers could be labelled
Googlewhackwackos.

Nice- I likeit! And no offensetaken. Having said all this, | bet you arenow tryingtofind
one. Goon -admit it!! (Sure, | don't mind if you stateyou area Googlewhack. Might befun seeing
that term in the context of the seriousscientificdatain anewsletter!)

AA Yes, we have tried, unsuccessfully, to find another Googlewhack (LOL).

Additional Complexity to the Genome!

We now havethe sequence of the human
and mouse and other genomes, and it’s sort of
likefinding out al theletters, arranged in order,
inalarge book. But whenwill welearn how to
read the book and understand it? Many labsare
tryingtoidentify al the putatively functiond
genes, and so far thisgene-counting problem
has not been compl etely solved [ Science 2003;
301: 1040]. One method isto compare
genomesfrom similar organisms (two yeasts,
two nematodes, two insects, two seasquirts,
two plants, two mammals).

Intriguingly, the problem growsmore
complex, becausethere have recently been
discovered thousands of non-expressed
conser ved sequence elements (CSEs) when
the mouse and human genomeswere compared
[Genome Biol 2003; 4: R1], sequenceshaving
amedian length of ~500 baseswhosefunction
we do not understand. Some are possibly
promoter regions, some are pseudogenesor
RNA genes, and some are new undocumented
genes, but it isclear that thisdoes not account
for al of these sequences. Another approach
wasto analyze DNA sequence from 12 species,
all derived fromal.8-Mb region orthologousto
ahuman Chr 7 segment containing 10 genes
[Nature 2003; 424: 788]. Inthisinstance,
coding exonswereaready well documented,
but substantial numbersof CSEs—beyond
those previoudy identified experimentaly—were
discovered.

Whereas~1.5% of the human genome
comprises protein-coding genes, another ~3.5%
of the genome contains CSEsthat aremore
conserved than protein-coding-generegions
[Science 2003; 302: 1033]. Possiblefunctions
for these CSEs (termed CNGs by Dermitzakiset
al. [Science 2003; 301: 1176] and CNSsby
Inadaet a. [Genome Res 2003; 13: 2030])
include control regionsthat: [a] regulate gene
expression; [b] governdevelopmentd-, cell
type- and organ-specific expression, intrans, of
geneslocated far away; [c] lock-inregulatory
decisions; and [d] act asstructural components
of chromosomeswhen adignment and
chromosome movement occursduring meiosisor
mitosis. Thereappear tobeat least twiceas
many CSEsthan protein-coding genesin the
genome; so, if the human gene count makesitto
40,000, thismeanswe have morethan 80,000
CSEsto deal with. A recent comparison of 43
species—including vertebrates, insects, worms,
plants, fungi, yeast, eubacteriaand
archaebacteria[ Science 2003; 302: 1401]—
revedaled noteworthy increasesin genomesize
and complexity from prokaryoteto mammals,
againemphasizing theinnumerablehighly-
conserved CSEsaelikdy tohaveessentid functions
andariticd effectsonanorganis’sphenatype

Thebottom lineisthat we are not even close
tounravelingthemysteriesof thegenome, let
aoneidentifying with certainty theprecise
number of functiona genes.
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Biotechnology, ...

Tidbitsconcerning genetically-modified (GM) plants,
biotechology, and related topics:

Jul 2003 Nearly one-fifth of farmersin the
U.S. areignoring federal rules and guidelines about
how much transgenic corn they can plant. Experts
fear that this non-compliance could encourage insects
to devel op resistance to the insecticide produced by
the crop [Nature 2003; 424: 116].

Consumer surveysin Europe suggest that shop-
persthere won't buy food that is labeled as “ contain-
ing transgenic (or GM) material,” and several leading
supermarket chains have refused to stock such mate-
rial and are expected to continue doing so [Nature
2003; 424: 116].

Aug 2003 In past issues of | nterface, we have
described the problems of deformed frogs plaguing
various parts of the world, especially around the
Great Lakes, with no obvious etiology. Now comes a
report that parasites could explain these malforma-
tions [Science 2003; 301: 904], and that nutrient run-
off from cow pastures and farmers' fields might be
stimulating populations of snails, which host the para-
site (a trematode called Ribeirosia).

Studying a toxic waste dump site of used batter-
iesin acove on the Hudson River in New Y ork that
has ~53 tons of cadmium and nickel, researchers
found that the oligochaete Limnodrilus hoffmeisteri
(aterrestrial and aquatic worm having bristles singly
on each segment along the entire length of its body)
devel oped resistance to these heavy metals; removing
the worm from this dump site resulted in arapid loss
of resistance after 9-18 generations [PNAS 2003;
100: 9889].

Cloning awheat gene into mutant Arabidopsis
thaliana (tiny mustard) plants resulted in transgenic
plants that can remove heavy metals (arsenic, mer-
cury, cadmium) from soil, aform of phytoremediation
[PNAS 2003; 100: 10118].

Sep 2003 Britain and other European Union
countrieswill begin voting later on whether to license
some 15 new varieties of transgenic crops, ending a
5-year moratorium. Thetroubleis, environmentalists
arevery activein trying to convince the public not to
buy such GM foods [Nature 2003; 425: 331].

Oct 2003 The pig’s genome has begun to be
mapped. A study from Sweden found that the insulin-

like growth factor-2 gene (IGF2) had a single muta-
tion in some pigs, which added 3-4% more meat to a
pig [Nature 2003; 425: 777, 832]. This pig—with
more muscle and |ess fat—will be a boon for the con-
sumer.

Nov 2003 Cropsgrowing in untilled soil take
advantage of resident microorganisms such as mycor-
rhizal fungi, but thisplant-fungi interaction alsore-
quires “helper” bacteria. In a clever set of experi-
ments, Swedish scientists determined that a particular
strain of Bacillus cereus, which has a polar flagel-
lum, is the helper [Appl Environ Microbiol 2003;

69: 6208].

Dec 2003 The Human Epigenome Project
(HEP), a 5-year undertaking to map al DNA-methy-
lation sites throughout the human genome, has been
launched by the Wellcome Trust Sanger Institute (En-
gland) and Epigenomics AG (Berlin) [PLOSBiol Dec
2003; issue 3]. Epigenetics includes “regulatory
effects on inheritance and gene expression that are
not controlled in the classical meansby Mendelian
genetics (e.g. DNA methylation, RNA silencing, his-
toneacetylation, imprinting).”

French-fry and pizzacartons contain fluorinated
telomers, a polymer to keep grease from seeping
through paper and cardboard packaging. Studies by
the 3M company in 2001 found perfluorooctanoic acid
(PFOA) detectable in the blood of 96% of children
tested in 23 States [Environ Health Perspect 2003;
111: A872].

Korea announced the birth of four transgenic
calves that are resistant to mad-cow disease (bovine
spongiform encephal opathy, BSE). This shows great
promise. Maybe, before too many years, we'll have
cows world-wide that are “BSE-proof” [Nature
2003; 426: 743].

Several past issues of Interface have discussed
“knock-down” experimentsin which gene expression
at the mRNA level is ablated by RNA interference
(RNAI). Now there is a general method for protein
knock-down [PNAS 2003; 100: 14127]..!!

The Massachusetts I nstitute of Technology
(MIT), Harvard, and Weizmann Institute of Science
(Rehovat, Israel) have all begun departments of Sys-
tems Biology thisyear, to focus on quantitative biol-
ogy and complex signal transduction circuitry insidethe
cell and within an organism [Science 2003; 302 1646].

When studying mRNA (cDNA) expression on
DNA microarray chips, the problem of RNA degra-
dation is now being addressed, in order to enhance
reproducibility of the experiments[Nat Genet 20083;
35: 292].
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The National Human Genome Research Institute
(NHGRI, Bethesda) has selected five centers to
carry out a new generation of large-scale sequencing
projects: Agencourt Bioscience Corp. (Beverly MA),
Baylor College of Medicine (Houston TX), The Eli &

Edythe L. Broad Institute (MIT, Cambridge MA),
The Institute for Genomic Research (Rockville MD),
and Washington University School of Medicine (St.
LouisMO).

Our most endangered resource is----possibility thinking!

Observations by a Biologist

How Can WeBest Study Human Complex Diseasesin L ab Animals?

Human complex diseasesincludearthritis, asthma,
cancer, diabetes, heart disease, obesity, osteoporosis,
stroke, alcoholism, addiction, and drug or environ-
mental chemicd toxicity. Geneticiststryingtosort out
the genes that cause some of these most common
human complex diseasesneed to capturethenatural
variationthat existsinhuman populations that canbe
sudiedreproducibly inalabanima modd system. The
Human HapM ap and M ouse HapHap projectshave
been proposed and are underway, but they seem
plagued with problemsanditisdoubtful tomany of us
how valuable this HapMap information will be
(discussedinearlierissuesof | nterface). Ontheother
hand, the2nd Annual M eeting of the Complex Trait
Consortium (inOxford, England, 1-3 Jul 2003) ledto
anexciting proposal to createasmany as 1,000 new
linesof mice—inanove approachto studying human
complex diseases.

Recombinantinbred (RI) mouselineshavebeen
aroundsincebefore1970. Basically, onemakesanRI
lineby crossinginbred strain A withinbredstrain B,
crossingtheAB F, offspringto produceF, offspring,
andthenmaking brother-g ster crossesfor atleast eight
generations. Thisprocedure, whichmight resultin 30
or morelineseacharisingfromtheorigina F, brother-
sster mating, fixesthetwo allelesat each gene (locus)
aseither AA,AB or BB.EachRI linethenservesas“a

uniqueindividua,” nomatter how many miceyoumay
study fromthatline.

The geneticists, statisticians, and other
bi ol ogistsdevel oped aschemeto crosstheeight most
diverseinbred strainsfor four generations, producing
litterswithall 1,680 possi ble permutationsof great-
grandparents. Thiswill befollowed by brother-sister
matingsfor 20 generationsto produceabout 1,000 RI
lines, whichwill takeabout 7years. Theselineswill then
becomeinvaluablefor tracking down regionsof the
genomethat seemto play aroleincomplex diseases
(quantitativetraitloci) (QTLs)(e.g. doesthisregion
contribute 5% or 23% to thetrait? etc.). Oneof the
factorsconfounding humanresearchisthat peoplewho
carry a susceptible gene may also carry other
protective genes—thereby masking theeffect of the
disease-pronedleeinepidemiologica studies.

Thisapproach[Science 2003; 301: 456] seemsto
bean extremely systematic, promisingway tofocuson
human complex diseasesinalabanima modd system.
Onavery muchsmaller scale, thisbasi capproachwas
carriedoutintheearly 1970sby Gerald McClearnat
theUniversity of Colorado (Boulder), whodevel oped
RI linesthat areexquisitely sensitiveor resistant to
ethanol in order to study various parameters of
acoholigm.

ek

) uote of the month An idea that isn't risky is hardly

worth calling an idea.......... Oscar Wilde, Oct 16, 1854 - Nov 30 1900

Blessed are the flexible, for they shall not be bent out of shape.
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web-cytes

Tounderstand chemical reactions, onaweb sitethat includeseverything from animated flightsacross
thesurfaceof aproteintoavideo of varioussubstancesgoing upinflamesto explain chemical reactions,
check out http://neon.chem.ox.ac.uk/vr chemistry . Tocarry out morethan 201aboratory chemistry
experimentsinavirtual lab, check outir.chem.cmu.edul/ir proj ect/appletsivirtuallab . Another site
shows 100 short animationsfor beginning chemistry and biochemistry students ull.chemistry.uakron.edu/
genobc/animations/index.html . Andasimilar sitefor physicsstudentswww.physicsweb.org. Anda
smilar sitefor undergraduate biol ogy students, completewithpreliminary quizzeswww.biology.arizona.edu.

Studentswho need arefresher course on moreadvanced chemical reactions (el ectronegativity, elec-
tron propertiesinachemical bond, “ boat” versus* chair” conformation, etc.) might want to check out
www.chemistry.org/periodic_table.html and homework.chem.uic.edu/NEXT.HTM#. For better
understanding of fundamental organicchemistry, seechem.sis.nlm.nih.gov/chemidplus. Another coursein
humancircul atory embryol ogy (how theheart devel ops) isat www.indiana.edu/~anat550/embryo_main.

For theprofileof how morethan 1000 different typesof receptorsaffect cell growth, cell division,
transport of varioussmall molecules, etc., look at www.r eceptome.stanford.edu/HPM R . For moreon
genetic pathways, “ systemshiology,” and signaling networks, check out www.genepath.org . Andfor
understanding cellular functionsviaanimation, www.j ohnkyr k.com .

Hosted by theHuman GenomeV ariation Society (HGV S), which hasbeen describedin previousissues
of I nterface, isasitewhereonecandirectly deposit newly discovered mutationsin human genes
www.centralmutations.org. For thelatest onhumanvariation, seewww.hapmap.org.

Wikipediareadersand writershave been writing and editing their own encyclopediaover thepast 3
years. It now hasmorethan 152,000 articlesand everyoneisinvited to read thesearticlesand/or contribute
with something of their own. www.wikipedia.org.

Curiousabout thesongsof variousinsects? Seehttp://buzz.ifas.ufl.edu . Alsophotos, sketchesof bug
anatomy, rangemaps, and detail sof habitsandinsect habitats. And somebeautiful photosof unique
tropical wildflower and plant speciesand how they haveevolvedinHawaii www.hear .or g/star r /hiplants/
index.html . A similar site, aimed at earth scienceand environmental scienceteachersis
www.ear thquide.ucsd.edu .

For understanding the public’ slevel of confidencein science, questionsabout science’ srelationshipwith
society, and such, look at www.psci-com.ac.uk/.

Whatistheoriginof “beyondthepae?’ (Folklore/proverbia expressions) “ Pae’ comesfromalatin
wordmeaning“ stake” or “ boundary marker”. Inthe 16 century, theterm, “ English pal€” , wasused todescribe
areasunder Englishdominionor jurisdiction. Check out thisURL (I foundit by asking Google* beyondthe
paeoriginexpresson”). http://www.yaelf.com/questions.shtml

ViewtheMilky Way at 10 millionlight yearsfromtheEarth. Thenmove(at powersof 10) through
spacetowardstheEarthin successiveordersof magnitudeuntil youreachatall oak treejust outsidethe
buildingsof theNationa HighMagnetic Field Laboratory in Tallahassee, Florida. After that, begintomove
fromtheactual sizeof aleaf intoamicroscopicworldthat reveal sleaf cell walls, thecell nucleus, chromatin,
DNA andfinaly, intothesubatomic universeof e ectronsand protons.
http://micro.magnet.fsu.edu/primer/j ava/scienceopticsu/power sof 10/index.html

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

brain cells come and brain cells go, but fat cells live forever
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L atest in Genetics
and Genomics, ...

What followsisasynopsisof themost interest-
ing happeningsduring thelast 6 monthsof 2003 with
theHuman GenomeProject (HGP) andrelated
genetics/genomicsnews, provided chronologicaly:

Jul 2003 Methodological flawsintheanaysis
of 18Sribosomal RNA alignment havenow been
corrected [ Syst Biol 2003; 52: 283], showing that
birdsareevolutionarily relatedto crocodilesviaa
commonreptilianancestor.

Morethan 28,000 full-lengthcDNA clonesfrom
rice (Oryza sativa) have been collected, mapped,
and annotated [ Science 2003; 301: 376]. The
wheat and rice genomes have been compared
[ Genome Res 2003; 13: 1818].

Aug 2003 Paternal-ageeffect” disorders,
such asachondroplasiaand Apert syndrome, are
disordersthat occur morefrequently inchildren of
older men. Thelinear increaseinthereceptor
tyrosinekinasegene FGFR2 mutationswithage
wasshownto confer asel ectiveadvantagetothe
sperm [Nature 2003; 422: 297].

GenomesintheNIH pipelineto besequenced
include: chimpanzee (tobereleased beforeyear’s
end), chicken, honeybee, dog, cow, seaurchin,
macague, severa fungi, pig, asingle-cell ciliate
(Oxytrichatrifallax), and aflatworm [Science
2003; 301: 1176].

A promising battery of testshasledtothe
tentativeidentification of agenerd learning ability,
perhapsameansfor measuringamouse’sl.Q. [J
Neurosci 2003; 23: 6423; Nature 2003; 424:
1004].

Anexcellentreview onhorizontal genetrans-
fer, oncebelievedtobefrighteningly commonanda
major forcethat mightinterferewithaccurate
evolutionary analysis[ PNAS2003; 100: 9658],
now pointsout that HGT islikely to berelevant only
to primitivegenomes—modern organismsbeing
constrained by selectivebarriers.

Sep 2003 Anestrogen receptor orthologwas
isolated fromthemollusk Aplysiacalifornica
[Science2003; 301: 1714], confirming that sex
steroid receptorsareextremely ancient and wide-

spread—havingdiversifiedfromaprimordia gene
beforetheoriginof bilateraly symmetricanimals,
eventhoughthisgenewaslostinthelineageleading
toarthropodsand nematodes.

Genesusually work together. Fightswithinthe
genome, pitting onegeneagainst another, havebeen
appreciated sincethe1920sandit’ scalled“meiotic
drive.” Many examplesof theseaggressivegenes
(calleddrivers) taking partinthisintra-genomic
conflict aredescribed by E. Pennis in Science
2003; 301: 1837.

Treatingwith the powerful mutagen N-ethyl-N-
nitrosourea(ENU) micehaving aba ancer chromo-
some (inversionof Chr 11) and then comparing
genesconserved between mouseand human,
researchersisolated 230 new recessivemouse
mutations—defectsinhematopoiess, craniofacia
and cardiovascular devel opment, andfertility
[Nature 2003; 425: 81].

Sequencing hisownpoodle’ sSDNA, J. Craig
Venter reports80% compl etion of thedog genome
and an estimated 18,473 dog genesthat have human
equivalents[ Science2003; 301: 1898].

About 2% of genesinthehuman/mousecom-
mon ancestor (75 millionyearsago) havebeen
deleted, or partially deleted, inthemouse. Other
inversions, duplicationsand transpositionsof >100
kb, comparing thetwo mammaliangenomes, are
discussedindetail [PNAS2003; 100: 11484;
Mamm Genome 2003; 14: 429].

Thecompletegenome of awaterbornebacte-
rium (Chromobacteriumviolaceum), which can
causefatal infectionsin humans, hasbeen sequenced
by the Brazilian Nationa Genome Project Consor-
tium [PNAS2003; 100: 11660].

Oct 2003 To determinethe precise number of
functional genes, researchershavetriedtoidentify
transcriptionunits(openreading frame, ORF)
combinedwith anti-senseknock-down experiments
in Arabidopsisthaliana (tiny mustard). Thisap-
proach hasresultedin compl etion of ~30% of the
Arabidopsis“ ORFeome” asaresourcefor plant
researchersandidentification of 5,817 novel tran-
scription units—above and beyond the~25,500
genesalready identified [ Science2003; 302: 842].

Thelargest human chromosome sequencedto
date (Chr 6) comprises 166,880,988 basepairs,
1,557 putativegenes, and 633 pseudogenes
[Nature 2003; 425: 805, 775].

10



The South Americangrey short-tailed opossum
(Monodel phisdomestica) isnow onNHGRI’s
shortlist of high-priority organismswhosegenome
will be sequenced [Nature2003; 425: 753]. The
opossum surpassed thekangaroo asthefirst marsu-
pial to be sequenced, to thechagrin of someAustra-
lians

Theevolution of 388 human ol factory receptor
functional genes, dividedintoclassl andclassll and
thenlatter further dividedinto 19 phylogenetic
clades, hasbeen elegantly detailed [PNAS2003;
100: 12235].

Nov 2003 Inmost textbooks, thesingle-cell
eukaryoteGiardiaintestinalis(which causes
diarrhea) hasbeenregarded asaprimitiveinterme-
diate, or “livingfossil,” becauseit possessesa
nucleusbut no mitochondria. Giardiahasnow been
foundto havetiny mitochondria, called mitosomes,
that havean anaerobicfunction, essential for the
assembly of Fe-Sclusters[Nature 2003; 426: 127,
172].

Compar ativegenomicsiscomingtothefore.
By segquencing asecond worm’ sgenome
(Caenorhabditisbriggsae) and comparingit with
that of thefirst worm (Caenorhabditiselegans),
onecanmoreaccurately predict thecorrect number
of functional genes[PLoSBiol 2003; 1: 166].

Thenew revolution of SystemsBiology is
underway [Genome Res2003; 13: 2377]. Con-
served co-expression can serveasanindicator of
genefunctiononagenomiclevel.

Toexploittheinformationwithinthehuman
genomeinthefight against cancer, morethan2
million expressed sequencetags(EST s) fromhuman
tumors, and their corresponding normal tissues, have
been deposited in public databases[ PNAS2003;
100: 13418]. A cancer-oriented human
transcriptome.

I sit possibleto manufacturean organism, for
exampl e, tail ored to degradetoxic wastedump sites
or meet futurefuel needs?J. Craig Venter an-
nounced somemonthsagothat hislnstitutefor
Biological Energy Alternatives(Rockville, MD) was
goingtomaketheir own bacterial virus; they then
builtavira genome, fromscratch, in2weeks' time
and showedit couldinfect andkill bacteriajust like
normal phagevirusesdo [ Science 2003; 302:
1307].1

Dec 2003 A novel method for identifying
functionally related genes, based on compari sonsof
nei ghborhoodsin gene networkshasbeen proposed
[Genome Res 2003; 13: 2568].

Startingwith sourcesthat includeoocytes,
blastocysts, and embryonicand adult stemcells,
researchershaveobtained 249,000 high-quality
EST sequences, to produceanindex of ~30,000
total mousegenes—including 977 previoudy not
identified [PLoSBiol 2003; 1: E74].

Coral (Acroporamillepora), responsiblefor
coral reefs, isan ancient member of theanimal
kingdom. DNA sequencing hasrevealed some
genesincommonwith humangenes[Curr Biol
2003; 13: 2190].

Sequencing of thecow genomeisnow among
thehighest priority [ Science 2003; 302: 2050]. Co-
evol ution between cattlemilk proteingenesand
human | actase geneshasbeen shown [Nat Genet
2003; 35: 311]

Thechimpanzee (Pantroglodytes) genome
draft sequenceisnow online[ Science2003; 302:
1960]. Thechimpisbelievedto behuman’ sclosest
livingrelative, having diverged 5-6 millionyearsago.
Genesfor smelling, hearing and speech haveunder-
gonedistinct, rapid changeswhereasgenesfor the
skeletal system (bones, muscle) havebeenlesslabile
between chimpsand humans. Of 7,645 shared
genes, 1,547 human genesand 1,534 chimpanzee
geneshaveexperienced rapid changes—Iikely
relatedtoasurviva advantage; interestingly, the
human-accel erated genesaremuchmorelikely to
underlieknown major Mendeliandiseases, e.g. the
PAH genefor phenylketonuria.

A genome-widesurvey of humanalternative
splicing suggeststhat at least 74% of multi-exon
genesareadternatively spliced [ Science 2003; 302:
2141]..1" Thisisonemeansby which, say, 40,000
human genesmight resultin morethan 100,000
transcriptsthat wouldthengiverisetoaneven
greater number of proteins.

esz0esE0 Bob Hope esroesen
ON NEVER WINNING AN OSCAR

"Welcome to the Academy
Awards or, as it's called at our

home, 'Passover'.
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Ethical, L egal and Social
| ssues, ...
Tidbitsfromthelast 6 monthsof 2003:

Jul 2003 TheU.S. Food & Drug Administra-
tion (FDA) isconcerned about variability inadverse
drug effectsandisrecommending that raceand
ethnicity datafromclinical trialsbecollected,
accordingto“fivestandard categoriesof skincolor
and/or country of origin” and“two categoriesof
ethnicity.” TheU.S. populationisbecomingincreas-
ingly diverse, however, with>6million Americans
reporting two or moreraces. Hagaand V enter
[Science 2003; 301: 466] warnthat: raceand
ethnicity dataal oneareinsufficient, highly admixed
populationscannot giveclear results, and“individu-
alizedmedicing” inthefutureistheonly hopefor
tryingto prevent adversedrug reactions.

Aug 2003 New Mexico'sIntelligent Design
Network (IDnet-NM) tried to stir up the State
Board of Education on public school science-
teaching standards, with surveysthat seemed
dubiousand actually might not havetaken place
[Science 2003; 301: 1043].

Sep 2003 CoauthorsJ.T. den Dunnenand
M.H. Paal man poseanimaginary scenarioinwhich
an XBG patient and hisparentssued aclinical
department, the XBG M utation Database, and the
journal Human Mutation because* seriousand
cul pablemi stakesweremadeduring diagnosisof the
pregnancy, leadingtobirth of an affected child.”
Fromthis, they emphasi zetheimportanceof stan-
dardizingthenomenclatureof al genemutations
[Hum Mutat 2003; 22: 181].

Oct 2003 The U.S. Senate approved the
Geneticlnformation Non-discrimination Act of 2003
by avoteof 95-0, and the President signed thisinto
law.

TheNationa Ingtitutesof Health (NIH)
Roadmap [ Science 2003; 302: 63] definesa
compelling set of prioritiesthat can beacted upon,
and areessential to accel erate progressacrossthe
spectrumof all thelnstitutes missions. Thereis
considerableconcern, however, that investigator -
initiated grants—theenginesthat drivecrestive
Nobel Prize-winning biomedica research—arein
danger [N Engl J Med 2003; 349: 2259] and that
increasingamountsof money arebeing spent instead

onuniversity infrastructureand Center- and Consor-
tium-driveninitiatives.

TheAustrdianLaw Reform Commission
publishedtheir final report, Essentially Yours: The
Protection of Human Genetic Information in
Australia—whichincludeschaptersonbasic
genetics, ethics, privacy law, genetic samplesand
testing, discrimination, informed consent, databases,
tissuecollections, geneticregisters, genetic screening
of populations, insurance, forensics, and many
others.

Despiteasuspected association between
aristocholicacid and cancer of theurinary tract,
andthe FDA issuingwarningsin 2001 that herbal
productscontaining aristocholicacidareunsafe—
theseproductsarestill availableontheWeb 2 years
later [N Engl J Med 2003; 349: 1576].

Nov 2003 Following 48,000womenin 12
citiesthrough pregnancy andthefirst 7 yearsof their
children’ slives, researchersfoundthat inimpover-
ishedfamilies, 60% of thevariancein1Qisac-
countedfor by theshared environment, andthe
contribution of genesiscloseto zero; inaffluent
families, theresultisamost exactly thereverse
[Psychol Sci 2003; 14: 623]..!!

TheFDA blockedthesaleof theAmpliChip
CY P450, which Rochedevel oped with Affymetrix,
statingthat a“ higher level of review isrequired,
becauseitisof substantia importanceinpreventing
impairment of human health,” andtheDNA micro-
chip* usessophisticated technol ogy” [ Science2003;
302: 1134].

A caseof newborn screening, potentially
abnormal thyroidvalues, andwhenaphysician
should reveal information about aseriousbut
avertableheathrisktoarelativeof that patient—are
reportedin August [N Engl J Med 2003; 349:
562], withfollow-up commentsin November [N
Engl J Med 2003; 349: 1870-72].

Dec 2003 Therehave been challengesin
Kansas, Ohio, New Mexico, and now Texas.
Fending off attempts(by the Discovery Instituteand
Texansfor Better Science Education) toweaken
referencesto* evolution,” the Texas State Board of
Education approved alist of biology textbooksthat
scientistsbelievedojusticeto Darwinian evol ution-
ary science[ Science 2003; 302: 1130].

BEST 2003
suppn@g@? gene

12




Human Variation, Disease,

Migration and Evolution, ...

Tidbitsfrom the last 8 months of 2003:

May 2003V ariationin52 worldwide popul a-
tionswasstudied at 377 autosomal short tandem
repeat (STR) loci, toinfer ademographic history of
human populations. Thiswell-written, scientifically
solid articleishighly recommended reading [Am
J Hum Genet 2003; 72: 1171].

Jul 2003 Defectsinthe PPP3CC gene,
involvedinca ciumtransportinthebrain, might
increasesusceptibility toschizophrenia. Micehaving
thisgenedisrupted show symptomssimilartothis
disease [PNAS 2003; 100: 8987].

Sep 2003 A candidategenecalled DYX1CL,
whendisrupted, isimplicatedindevelopmental
dydexia(readingdifficulty). Thegene, whichen-
codesanuclear tetratricopeptiderepeat domain
proteindynamically regulatedin brain, had mutations
inafather and two daughters—aswell asanumber
of other dydexiapatients, but notall dysexia
patients[PNAS2003; 100: 11553, 11190].

Discovery of anovel Y -chromosomevariant
suggestsavery early occupation of theAmericas
about 30to40thousand yearsago, followed by a
second wave~13,000 yearsbeforethe present[Am
J Hum Genet 2003; 73: 700].

Oct 2003 Comparing genesfrom Aboriginal,
British, European Australian, and Bangladesh
subjects, researchersfound evidencefor ageneflow
acrossthelndian subcontinent towardsAustraia
either ~90,000 yearsago or ~60,000 yearsago,
and reaching widespread occupation 15,000 years
later [ Science 2003; 302: 555]. Australia snational
wild dog, thedingo, wasfoundto havebeenintro-
ducedtothat continent by avery small number of dogs
originatingin Southeast Ada] Soence2003; 302: 555).

Impaired feedback regul ation of the XBP1 gene,
pivotal intheendoplasmicreticulum stressresponse,
appearsto beageneticrisk factor for bipolar
disorder [Nat Genet 2003; 35: 171].

L oud unexpected noisesmake peopleblink, and
theresponse can be dampened by prepul seinhibi-
tion (PPI). PPl isstronger in menthanwomen,
whereashomosexual menhad PPl valuescloser to
those of women and homaosexua women had PP

valuescloser tothose of men [Behav Neurosci
2003; 117: 1096]. A possibleexplanationisthe
level of testosteroneexposuretothedevel oping
fetusinthewomb—another exampl eof thecombi-
nation of genes(DNA makeup) and environment (in
utero exposure).

Thelnternational HapM ap Pr oj ect, a3-year
$100-millionendeavor, proposesto producea
hapl otypemap based onsimilaritiesof block struc-
turein European, Africanand Asian popul ations.
Thehopeistoreducethe~10millioncommon
SNPsinthe human genometo maybe 500,000 tag-
SNPs’ representativeof all 10million SNPs[Na-
ture 2003; 425: 758; also 426: 789]. Some are
cautioningthat thisapproachistoosimplistic.

Nov 2003 Microsomal transfer protein
(MCTP) istherate-limiting stepinlipoprotein
synthesisand may affect|ongevity. Comparing 308
centenariansor peoplealmost 100yearsoldin 137
extended families, researchersfoundsignificant
linkagetoaninterval onchromosome4, containing
~50 putativegenes, and thenidentified ahapl otype
marker withintheMCTP gene[N Engl JMed
2003; 349: 1870-72].

Somehigh-frequency haplotypeshavedifferent
allelesat every single-nucleotidepolymorphism
(SNP) siteand arecalledyin-yang. Looking at 62
random human genomicloci and 85 gene-coding
regions, Zhang and coworkersfound 75-85% of the
genomespanned by yin-yang haplotypes; they also
foundthat 28 genomicloci inthefruitfly revealeda
similar pattern [AmJHum Genet 2003; 73: 1073].

Geneticvariationinahaplotypeblock spanning
theinsulin-degradingenzymegene(IDE) hasa
significant effect on Alzheimer disease[HumMutat
2003; 22: 363].

Lookingat 8 kb of thedystrophingene(DMD)
in 1,343 chromosomesfrom around theworld,
researchersfound onegroup that migrated out of
Africa27-56 thousand yearsago, asecond group
that hasnever left Africa, and athird group that
appearsto haveleft Africaasearly as60 thousand
yearsago and then admixed with theother group
that migrated out of Africalater [AmJHumGenet
2003; 73: 994].

Dec 2003 Linkageanaysisinalargenumber
of extended familiesin|celand havinglow bone
minera density (osteoporosis), deCODE Genetics
reported an association of thisdiseasetothebone
morphogenetic protein-2 gene(BMP2) onhuman
chromosome 20p12 [PLoSBiol 2003; 1: E69].
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SCIENCE LITE

(low carbohydrate & low fat)

I nthebeginning God covered the earth with broccoli and cauliflower and spinach, green and
yellow and red vegetables of al kinds, so Man and Woman would livelong and healthy lives.

Then using God'sbountiful gifts, Satan created Ben and Jerry'sand Krispy Kreme. And Satan

said, "Youwant hot fudgewiththat?' And Mansaid"Yes!" and Woman said, "I'll have another
with sprinkles." Andlothey gained 10 pounds.

And God created the healthful yogurt that Woman might keep thefigurethat Man found sofair.

And Satan brought forth white flour from the whesat, and sugar from the cane, and combined
them. And Woman went from size 2 to size 14.

So God sad, "Try my fresh green garden salad.”

And Satan presented crumbled Bleu Cheese dressing and garlic toast ontheside. And Man and
Woman unfastened their beltsfollowing the repast.

Godthensaid, "l have sent you heart healthful vegetablesand olive il in which to cook them."

And Satan brought forth deep fried coconut shrimp, butter dipped lobster chunksand chicken-
fried steak so big it needed its own platter. And Man's cholesterol went through the roof.

God then brought forth running shoes so that his Children might lose those extra pounds.

And Satan cameforth with acable TV with remote control so Man would not havetotoil chang-
ing the channels. And man and woman laughed and cried beforetheflickering light and started
wearing stretch pants.

Then God brought forth the potato, naturally low in fat and brimming with potassium and good
nutrition.

Then Satan peeled off the healthful skinand sliced the starchy center into chips and deep-fried
themin animal fatsand added copious quantities of salt. And Man put on more pounds.

God then gave lean beef so that Man might consume fewer caloriesand still satisfy his appe-
tite.

And Satan created McDonald's and the 99-cent double cheeseburger. Then Lucifer said, "You
want fries with that?' and Manreplied, "Yes! And super size!" And Manwentinto cardiac
arrest.

God sighed and created quadruple bypass surgery.

And then Satan created HM Os. Amen
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SCIENCE LITE (cont...)

Don't name t
If peanut butter cookies are made from peanut butter, | @ Pig \
then what are Girl Scout cookies made out of? Y:)U
plan \ o
The biggest seller is cookbooks---and the second is diet -
books--how not to eat what you've just learned to —
cook.” (Andy Rooney) - #‘
\v“i 4
_h "'-.'I.
[
For thoseof youwhowatchwhat you egt...Here'sthefina word on nutrition and hedlth. to eat.

Itsarelief toknow thetruth, ..... after dl those conflicting medicd studies.

The Japaneseeet very littlefat and suffer fewer heart attacksthanthe British or Americans.

TheMexicansesat alot of fat and suffer fewer heart attacksthan the British or Americans.

TheJapanesedrink very littlered wineand suffer fewer heart attacksthan the Britishor Americans.
Theltdiansdrink excessveamountsof red wineand suffer fewer heart attacksthan the Britishor Americans.
TheGermansdrink lotsof beer, eat lotsof sausagesand suffer fewer heart attacksthan the British or Americans.
CONCLUS ON: Eat anddrink what youlike, gpeaking Englishisgpparently what killsyou.

Only in America
DAFFYNITION Suggested to the National Forest Service from a visitor
Seamstress: to our nation's parks.
250 pounds In asize 6 "Escalators would help on steep uphill

areas of the hiking trails.”

FINLFILIBED SLULIY SEG TN DEVIE Concerning federal funding of

your grant proposal, the "Chaos
" Theory" is the only one that can
be used to predict whether you
will be funded.

HOW TO MAKE STUDY EEE-'I'IHHE MORE FUN

“Graduate students say the
darndest things”
dramastic
recomblant
horoenzyme
ad-no-vice (adenovirus)




COEP Functions
July 2003-December 2003

COEP POSTER 2003 - Presented at the NIEHS
COEP Mesting, Baltimore, MD, October 2003

Health Literacy & Cultural Competency
Anall-day workshop to promote the design &
development of effective
health-rel ated educational materials
December 4, 2003
Kingsgate Marriott Conference Center
University of Cincinnati
Agendaand registration information was

accessed through the BROCHURE at
http://eh.uc.edu/ceg/ COEP_brochure.pdf

A workshop luncheon,

" Proteomic Approaches& DataAnalysis,”
sponsored by the Protein AnalysisF& S Core
November 20, 2003, 10:00 am to 1:00 pm
Room 121 of Kettering Lab.

Over 40 colleagues and students attended.
Pat Limbach's presentation: " Characterizing
protein modifications and protein-protein
Interactions by mass spectrometry”
canbeviewed at
hitp:/eh.uc.edu/ceg/Limbach CEGWorkshop MSPEpps
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NEWS and EVENTS

A Special Seminar, sponsored by the
Human Populations Core September 10th 2003;
2:00 pm, Room 121 of Kettering Lab.

Dr. Partha P. Majumder, Prof.,

Chair of Human Genetics
Indian Statistical Institute, Calcutta, India
"Complex disease:
approaches to dissection”

If you missed the lecture, goto
http://eh.uc.edu/ceg/Majumder_seminar.pdf
for a powerpoint presentation.

Complex Discase Genetics

alfimr Enee

A workshop and luncheon,
sponsored by the Genomics F& S Core
September 3rd, 2003.
"Members Feedback on
Microarray Core Services'
Several CEG membersdescribed their
projects and their experiences using the Core.
Presenters were :

Aronow, Belcher, Doetschman, Puga,
Tomlinson and Medvedovic.
Attendance was morethan 30.
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CEG MeambersintheNews

Sohaib Khan organized the Jensen Sympo-
sium, which attracted about 350 attendeesfrom around
the world (Dec 03).

Mary Beth Genter wasinvited by the Ameri-
can College of Toxicology to present alecture entitled
"Molecular biology of the nasal airways. How do we
assess cellular and molecular responsesin the nose?"
at their annual meeting in Washington, DC (Nov 04).

Dan Nebert was invited to write areview for
Clinical Genetics, specifically titled “ Pharmacogenet-
icsand pharmacogenomics: why isthisrelevant to the
clinical geneticist?’ Since the review appeared (Oct
99), it has become recommended reading for anyone
planning to take the American Board of Medical Ge-
neticsrecertification exam. Nebert wasalso invited to
present a Keynote Address at the 9th International
Congresson Toxicology (ICT 1X; Jul 01), specifically
titled “ Transcription factors and cancer: an overview,”
which was published as areview (Dec 02) in Toxicol-
ogy. This paper has been among the “10 top down-

loaded articles of al articles published in Elsevier jour-
nals’ during the first half of 2003. Nebert was also in-
vited to give the Plenary Lecture during the Session on
Human Genomics, at the International Symposium of the
Pacific Rim Association of Clinical Pharmacogenetics
(PRACPG), Los Angeles, California (Nov 03).

Nancy Warren made invited presentations at
Marshall University, Huntington, WV, (Aug 03); at the
National Society of Genetic Counselors meeting Char-
lotte, NC, (Sep 03); and at the A ssociation of Schools of
Allied Health meeting, Toronto, Canada, (Oct 03).

Peter Stambrook was voted President-elect
of the Environmental Mutagen Society. He also served
on the Planning Committee for an EU-US workshop on
Molecular Signatures of DNA damage-induced Stress
Responses that was held in Cortina, Italy (Sep 03) and
was an invited speaker at the International
Antimutagenesis Conference held in Pisa, Itdy (Oct 03).
Stambrook organized asymposium sponsored by the NIEHS
entitled, “Haplotypes, SNPs and Disease” (Dec 03).
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