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Mass media outreach  and education
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LETTERS TO THE EDITOR

RESPONSES TO VARIOUS QUESTIONS

Q Cloning of the BRCA2 gene has hit the newspa-
pers recently. Since it is the next number after the
breast cancer gene “BRCAI,” doesn’t this mean that
the two genes are near one another on the same
chromosome and/or similar in function?

—— Both genes together are responsible for the vast
majority of early-onset hereditary breast and ovarian
cancer. As the result of family studies, BRCAI was
mapped to chromosomal subregion 17q by means of
analysis of a set of high-risk kindreds, and then identified
4 years later by the technique of positional cloning (a
method discussed in our Issue #4). At about the same
time and also as the result of family studies, BRCA2 was
localized to chromosomal subregion 13q. The complete
BRCA2 gene has now been cloned and mutations in
chromosome 13q-linked kindreds have been shown. The
gene spans more than 70 kilobases and has 27 exons
[Nature Genet 12, 333-337 (1996)].
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If the BRCAI gene was considered large (coding for
1,863 amino acids), then BRCA2 is enormous (encoding
3,418 amino acids)! There are some similarities between
the BRCAI and BRCA2 genes, but the fact that they
reside on different chromosomes indicates that the two
genes are probably more than 300 million years diverged
during evolution. Similarities include: [1] both genes
encode exceptionally large, charged proteins; [2] both
have a large number of exons, including a very large
exon 11 (3,426 base pairs for BRCAI and 4,932 base
pairs for BRCA2); [3] both have a nontranslated first
exon, [4] both genes span approximately 70,000 bases,
[5] both are expressed at high levels in testis, and [6]
both are postulated to be members of the “granin” family.
Granins are acid proteins that bind calcium and aggre-
gate in the presence of calcium, are solely neuroendo-
crine or endocrine in origin, and involved in growth-
suppressive effects. Granins contain the 10-residue
consensus sequence ENLSxxDxEL. It should be empha-
sized at this point in time that no functional studies have
yet been performed on the BRCA2 protein, and the
evidence for the BRCAI protein acting as a granin is
largely circumstantial.

COMMENT Back in issue #3 we

featured the problem of environmental estrogens and
provided the latest information on the BRCAI gene,
which had just been cloned. The function of the
BRCALI protein is slowly being understood. The latest
exciting studies involve the retroviral transfer of the
wild-type BRCA1 gene into cultured cells of breast and
ovarian cancer lines and into human breast cancer
cells put into the nude (immunodeficient) mouse line.
Endocrine-derived tumors--but not colon or lung
tumors--were shown to be inhibited by BRCA1 expres-
sion. The retroviral transfer of a mutated BRCA1
gene was not inhibitory [Nature Genet 12, 298-302
(1996)].

BRCALI expression was previously shown to be
increased during breast development and pregnancy,
and to decrease after parturition. Inhibition of
BRCAI expression (which occurs during Loss Of
Heterozygosity, (LOH) in the breast, ovary or prostate
of individuals born with only one functional BRCA1
allele instead of two) was previously known to lead to
accelerated growth of both normal and malignant
breast cells.

This past knowledge, coupled with the latest
research described above, provides a strong case for
the role of the BRCAL1 protein in controlling growth of
certain endocrine-specific cells. If a mutation occurs
in an individual’s one remaining “good” BRCAI allele,
the result is the loss of “normal growth controls” and,
hence, the beginning of uncontrolled growth, i.e.
malignancy.

Q The Human Genome Project is helping to
uncover some truly amazing genes! What is this
“novelty-seeking gene” recently reported in the New
York Times? and would this have any relationship to
“genes and the environment,” the theme of your
Center?

A The “Novelty-seeking gene” you ask about is the
dopamine D4 receptor (D4DR) gene [Nature Genet 12,
78-81 (1996)]. There are many lines of evidence impli-
cating the relationship between dopamine and novelty-
seeking behaviors from animal studies, Parkinson’s
disease patients, and the effects of dopamine agonists
(e.g. amphetamines, cocaine, alcohol). As with all
dopamine receptors, the DADR is a 7-transmembrane
protein whose “third cytosolic loop” (exon IlI) is believed
to be involved in second-messenger signal transduction
pathways. There is a human polymorphism in which the
DA4DR protein has been found to contain between two and
ten 16-amino acid repeats. The “7-repeat allele” was
shown to be highly significantly associated with the
human personality trait of “novelty-seeking, ” as deter-
mined by medical history and a self-report questionnaire.
This correlation was independent of sex, age or ethnicity.

The possibility to bring this “personality gene” into
the domain of environmental health is intriguing. But,
certainly, choices of lifestyle (e.g. smoking, drug or
alcohol addiction, risk of HIV) and occupation (hazards
in the work place) should cause us to consider this gene
as one of the many genes that might be involved in the
“multiplex phenotypes” (discussed in our Issue #4)
associated with environmental toxicity and cancer.

CEG Members in the News

Dave Warshawskygave a presentation entitlddeta-

bolic activation of environmental carcinogenic N-
heterocyclic aromatics: biological consequencest’ the
University of Southern California (Los Angeles, Califor-
nia) in March 1996. He has also been elected as Vice
Chair of the Ohio Coal Advisory Board, where he will
serve as U.S. and State Representative on Environmental
Issues.

Dan Nebertwas invited to speak in March 1996 at the
symposium on “Genes Encoding Drug-Metabolizing
Enzymes during Reproduction and Development” at the
16th Annual Meeting of the Society of Toxicology (SOT)
in Anaheim, California. The title of his talk wéddse of
knockout mouse lines to study the role of drug-metaboliz-
ing enzymes and receptors during reproduction and
development.”He will also give a Plenary Lecture on the
same subject at the 36th Annual Meeting of the Teratology
Society in June 1996 (Keystone, Colorado). He has also
been invited to be the Keynote Speaker for the “Visions in
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Pharmacology” Research Day at the University of Toronfee edee o a ket aeune ephat adten kae

in May 1996, where his talk is entitiédhree decades: a
pathway of toxicity, cancer, and oxidative stress.”

Frank McCormack gave a talk entitletiStructure/Func-

tion analyses of surfactant protein A in transgenic mice”
at the University of Toronto and University of Western

Ontario (Ontario, Canada) in February, 1996.

te dedn adaie o avadd egdat s aneece
fr tg gadee dbE
® COMPUTERBCIENTISTS hunt elephants
Apim - A
1 Gob Afia
2 Sat a the Cgoed GoodHope
3 Woknotwad n anadely mamer,
e et dereigy e adwet Duig

by

taesyg
Sohaib Khanvisited the Center of Advanced Molecular Biggh e pess

ology (Lahore, Pakistan) in December 1995 to review their
program in steroid receptor research. He also gave a semi-

nar on“Estrogen receptor mutations in breast cancer.”

Dan Hassettgave a seminar in February 1996 at Miami Uni-

versity (Oxford, Ohio), entitletiron and the ferric uptake

a Cach each amd seen

b. Compare each anmal caught © a
knoan eephent.

¢ Sop whenameich 5 deteced

mody Agoibm Aty pdg aknoan eephat n Caio ©

regulatory protein in the control of alginate activation by qg e tg te aptm w  &niee

Pseudomonas aeruginosa.

Nancy Steinberg Warrenwas invited to give a presenta-

tion on“Genetic Counseling”at the Quarterly Clinical Ser-
vices Update Meeting for the Northern Kentucky Distri

Health Department Nurses in January, 1996 (Newport, Ken-

tucky).

Greg Grabowskigave a talk entitletAdvances in Gaucher

Disease’at Northwestern University Colloquium (Chicago,
lllinois) in December, 1995. He was also invited to speak at
the Annual Meeting of the American Association of Profe

sors of Human and Medical Genetics (Orlando, Florida)
January, 1996. The title w&urriculum development for
human genetics.”

Jack Loper is one of four CEG members involved in th
UC/NIEHS Superfund Basic Research Progtiticrobial
Detoxification/Degradation of Hazardous WastesSeveral

of these projects examine the biodegradation of azo dy,
which are a public health concern because the dyes and théeir
byproducts can give rise to carcinogenic intermediates. This
work has led to a potential collaboration with researchersha;s
the National Autonomous University of Mexico (UNAM)
nt

in Mexico City, where the focus is on biological treatme
of textile wastes.

SCIENCELITE

HowDo YOUHunt Elephants?

® MATHEMATICIANSwnt elephants by going to
Aita, thong ok eeyhing et B nd andgdet,  ad
ahiy aed weee B H

® EXPERIENCED MATHEMATICIANS  will
gt b poe te eEe d & e aeume dpat
bere poeedy © $p #lasagbodee eade

® PROFESSORSF MATHEMATICSvill  prove

S_

® ASSEMBLY LANGUAGE PROGRAMMERS
b eeale Agoim Aonter  hands and knees.
® DATABASEADMINISTRATORSIo not need to
out and cagpue  eephans whentey can etiee them
wih anad hoc quety:.
1SELECT*FROMAFRICAN_CRITTERS
2WHERECRITTER_TYPE=TERRESTRIAL’
3 ANDSIZE = ‘LARGE’
4ANDCOLOR=‘GRAY’
5 ANDTRUNK= ‘YES'
6 ANDODORISNOTNULL

©® ENGINEERSwt elephants by gong to Afiica,

clah"g gay aimes a radom, adsopping whenay ae
ortllhemmeighsilSperoem of any previousy  obsenved
eqtat

® SYSTEMSNTEGRATIONENGINEERSare not

SO concemed wih huning eephants aswih ceaing  a
Seamless interface  between the elephants  and their
® ECONOMIST8ont hunt elephants. But they

tet f egpes ae pad eough tey Wi hut

® STATISTICIANS hurt the fist  animal tey see N
add t aneqat
® CONSULTANT8ont hunt elephants, and many
hae neer hnied aning ad  bu tey canbehied by
te hour O advise those pecpe whodo

® OPERATIONS RESEARCH CONSULTANTS
an messle e aorbin o ht ¢ adhle o Dte
elicecy o egpharthuning Saeges f someoreee
wold oy ey te egdak

® POLIMICIANS dont  hut eephants,  but they Wi
sae te egpas  you cach wih te pegge whowvoed for
them, and pess legskion b aede bBger comiess ©
lepts ady gog for manydecades

® | AWYERSONt hunt elephants, but they do
folow the herds around arguing about whoowns the
dopigs

® SOFTWAREAWYERSIll clam that they own
aneie  hed besed onte bk adfed o one dogog.
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® VICE PRESIDENTS OF ENGINEERING,
RESEARCH,ANDDEVELOPMENTtryhardtohunt
edas bhtter a6 ae desyed Dpet © When
teve pedbt desgobhntegas tedf wW 1y
to ensure that al possble eephants are completely
pehued beoe te ve pestet  sees tem Fote Ve
presdent  does see anonrehunted  elephant (0 other
wods, abe o), te saf W (1) conpiment the Ve
pestet onhs keeneesgt ad @ etage isf
peet ay e

® SENIORMANAGERS:t broad elephant-hunting
pddes-esd ote ssnpin tet dgdes ae j2 ke
B me bt wh deeper voes

® QUALITYASSURANCEINSPECTORSignore
te dephas adbbk for mkes te oher huies  mede
whentey wee padig te jeep.

® SALESPEOPLEdont hunt elephants  but spend
ta e dy dyas tey lmaet agt o dHay
o days beoe the season qpes

® SOFTWARBALESPEOPLEship the first  thing
tey caich adwie wanivae o anegat

® HARDWARSBALESPEOPLEcatch rabbits,
pat temgay, adsd temeasddp egas

® NIEHS CENTERDIRECTORSWIll  look for any
possble associaon  between huning elephants and
eniomenal tddogy . ador pudec hedth  BSUess0
et anRFAQes for gat goplcaios) mgt be dawn
Wb heb syt Bokdy unded  1eseacth

1 kowyou bdee  you udersard whet you thik | sad
but | annat sure you realze  that what you head 5 not
whet | meart” —The o

—Bxaced fon te et ad o cuss nmoded  akt

DNAand Doggie Do-Do

Tak about the Eavace © te HumanGenomeProed
ad ‘genes ad the envioment! Thel0resdes o te
Bish Viege Buinghope hae deakd D esdbEh  a
measo ey e ‘ovner o ingpopopisiely peod  dog
manue’ by DNAameysss Just afew hais  fom each o te
Vaohussn te vbp W bewsd D aese ageec
poie,  whch canthen beuwsed b mach agand  dlending
gbnek gedmes te hae it benden e o by ter
oME N areode  mare.

D bn Bam te vep g whoagesed ts
poed, ideaies te te bcd dogoves Wl kel
cooperaie-n atr © nat have ay ‘douds  of suspdo”’
suoudy  ten Gedee dwes wW  podly beaded
o wok ontis poedt,  because they Wl need someone
fowl wok r nre¢t o i) © aded  te eidene
Anil Menon, head of the CEG's Genetic Analysis and
Phenoyping  Fadites and Senices  Core, expeds 1o
beoreaccadat  for ts pogd

1995 Nobel Lauresies  study
epmet n i ks

Soef shae head te aiem a £ Vs o Ay
sedions: ‘f  you propose 0 sudy Aumanenvionmental
fodooiogy, whywoud ore ever doose © sudy the mouse?
Trefu #? Orte remaiode? Youshoud doyor wok on
the human!” The 1995 Nobel Prize for Physiology or
Meddre s awondefud saemet for the impotance  of
besc ety asatesed  wh ‘gried e’ Thee
developmental  biologisis-Edwerd B. Lewss (professor
emeiis Cdiora  Insiue o Tedrdogy)  Chisire
NusseVoherd (Max Pandk  IndiiLie, Tlongen), ad
Bc F Wesdas Pioson UnvesyHae shoan tet
ageeic gooach can be sucoessiuly used o sudy how
genes cordl aseemingy vty compicated  “ muitipex
pheaype " ealy embryonc devdopment  in Dosgphl
maop .

Ealy in hs caeer, Lews dose © sudy fut  fy
muaions i whch enre body pats  appear N unexpeced
b (g aneda pr dws apr dBt nbe d
aiereel Foreane hereded ta o s wh an
eta pr o wgs aneie sgmet o te toax hed been
omied adepeoed byadpcae o te ssgmet g n
fot o t  Ower decades of ooleding muians, aoss
breeding them and mapping the abnomaliies, Lewis

centied ases o and gees G ramed” lomedbox
sdedor  genes).  Alhough Lews wok dd not explain
qiicd (updeant) ees tet kad D ‘SSedr g e
addn ntefld e ts edy Hl desath wes
expotd in the late 1970s by NussleinVohard and

Wieesthaus, whowere n Hedeberg, Gamany at the time.
Foong ther 1980 welershed peper n Nare |, t became
ooy accped et [ diEig oarEons da
meerd gerepodd i advee e GAREnes dvdg
te evbyo o hoed regos [ te pase . gernes ten
scMe  tee egos D sgres ad 3 el e
Segmentpokriy genes set up repeaing  antefioro-

poseir  shdues N oeach ssgmat” Thefaredt geres
is gpedaed bylews ae advaed by the GAREeS
and futher contoled by the paique  genes and the
SsegTertoat/ gres

Diseases invoving  bith  defects that can nowbe
ebed byts besc e regach ok musEos
n ahumangere relied o the it  fiy paue gere
paied | that causes Waardenbugs Syndrome (broadset
ees, patadl  ainsm adheaing loss)  and acdhiden

segmentpolariy gene, Sonc hedgehog , that pays an
important  roe in determining  left+ight symmetry.
nriguingly, te homedocgeres ae a0 plbed D hae

paed amgxr e neadin -wen abus o aesidy
fomed \itely d pha duig alomiowesr sgret
of the Cambron Peiod about 540 millon  yeas ago [see
Time magazine, pp 6674, 4 Dec 1995
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Observations by a Biologist

Is there a mouse gene for “Couch Potato™?

Ate edd te fth gade bst sring  mydaughier
bougnt hometwo femae whie mice as pels. Wantng
showthe kids some‘“coatcdor geneics, | puchesed a
bedcandwhie saed nee Hebded evouh ke aoow,
so his  namebecame “Moo.”

Wham Wesoon hed d the geneic  posshiiies thet
oeooud ak ol Assomed you maykow, the for mear
cacdr bd (i of moeten G0gees tet aled  ocoat
colo) ae g b cad d which encode the fraits  agouil
@nla oo) ek whe anddie  respediel.
Ax, wih Moonroduoed o our ocdory, wewere abe ©
meedog hyohesss aoot te dbss atee bd o te
wo femaes and Moo, Agoui widype  (+4+) B dominarnt
over aa and epstatc (ghet n the pecking ade)
eenthng ese.  Snce wedd nat have the widimouse
agoui  odor,  wedovosy  hed mice wih aA dess

The abino  locus, c(encoding for tyrosinase), is
epsaic  over banddHmeaning ot hommggdes  ae whig,
whereas # and+#+ at the cloos edbe oher cdos ©
occur.  So, nowweknew that the genotype of our white
femdes is aget . Theooat cdos o the chiden  ad
grandchidren (F , and F, generations) induded  black-
nodie  ad bovnnodue (##4+ andbb# a te b
anddlog, respedivel), gey bk  due) and en
(owm, due) (+#dd andbbdd at the banddiog,
respechel) Reemegeee o Moos gied tat n te F
genaaion-at ab o dout aen o,  ad ndepadent
o carimed et te ‘goed  preaype 5 heied
sanamd eeSe e Because te F bebes wee
mt gded ts o arnimned tet ‘SoEd srecesae
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Theodt ados o te “spoied”  mooe indioed bk gey,
bown and tan wih - whie-confiming aspade bos for

‘poted” Theadr combrdios  and hely  gopearance
ao maketese mice bk vay ol

Weako pudesed abich pasic  whed and noiced
te, whe most of e mice wenied © n fr hous onte
whed, afew absouely mefuised  Haig an‘meest
eee’  gopeaed D becodominat  (addive, geredosd)
over the “couch potato” alele (Fgure 3). Given a
quariicie sy Ir sy tb pheaypes Al Memn
and John Lorenz in the CEG's Genetic Analysis and
Prenaypng  Fadiies ad Sevees  Coe wod beade ©
deermine @ F moeten ae gere were noved, and [
te sbdomosomd bcadion of hese gere@d Adten, on
© humenpopuiaiond Ae tee ‘eaceneesed’ ad

T B aneape d we eanbedoren t6 Caier
5 nowpossbe 1 comelse  phendypes (ats such as
ehaned sereiMy 0 aacd akhyds n te wok e
o heawsmetdl eposure in the communty) wih one or

moepaflr . gEes

o1
@Ol OOl

B0 O

‘ = wheel active l] = wheel Iess—activD = couch potato
Figure 3. A“Couch Potato” pedigree
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