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At the Frontier of Molecular Biology, Genes and Learning

By BARBARA KAPLAN LANE

R. TIM TULLY, a senior

siaff mvestigator at the

Cold Spring Harbor Lab-

oralury, is no ene's sierco-

type of n sclentist. Dressed like a

beach bum, lnoking very much llke a

shaggicer incarpallon of the actor

Jnhn Rltter and speaking with a hint

of a drawl, Dr. Tully, who just turned

40, could sHN pass for the good old
boy he said he once was.

Fuor six hours — make that for 24
numbing hours over four consecutive
days — Dir. Tully sat hunched over a
microscope in a windowless white
oo, painsiakingly sucking fruit fly
larvae inte a needlelike tube with an
aspirater. Bluegrass musle blasted
from a boom box as he deftly picked
ofl the Insects. 'You can see, wilth
something this horrible, music is our
friend,” he said.

As stultfying as the procedure
seemed, Il was part of an experiment
whose larger purpose was 1o help
demonstrate what, and how, Ffruit
flles are genelically capabile of tearn-
lug and remembering. Dr. Tully's
work may well represent the first
steps loward understanding human
learning and memnry on a molecular
genetic level, Dr. Tully’s two latest
research papers are lo be featured
on the cover of the Oct. 7 issue of Cell,
the leading microblology journal.

Tobe ally —ora fruit [ly —on Dr.
Tully's wail Is to learn about more
than just biolopy. ile s, ln his way, an
embodiment of the conllicls and con-
tradlctions inherent in his fleld.

“m a peneticist with an almost
antithetical view to the prevalent
vlew of genctles,™ he satd. < The pop-
ular view is “if you have the gene
you've got the disease or whatever-
l-1s,” " he sald. “The mass media
have completely bought genctic de-
terminism.

“Behavior Is far mare complex
than can he explained simply by mo-
lecular binlogy, which is the study of
how a gene makes a praotein, how a
DNA sequence makes an aminoe acid
sequence. The next step Is to study
the funtion of that proteln in isola-
tion. That's as far as molecular blof-
OEY BDEes.

“You have to understand the ltm-
its of what you're doing. Many genes
underlie any partlcular behavlor.
They deliberately miss the complex-
fty that underlles how genes ailect
behavior.”

Clearly there are more things on
heaven and earth than can be ox-
pialned hy molecular biology. 1t is
Irresponsible to assume thal a par-

ticular gene ts responsibie for a cor-
responding behavior without taking
into account the rele that environ-
ment plays, Dr. Tuily sald, adding:

“You cannot define a baskethal}
game by one player. You can't define
what Michacel Jordan did In the ab.
sence of everyone clse, It's the swath
of interaction that defines the game,

*“The 'nalure versus nucture’ Issue
15 a2 pseudoguestion, because they
cannot exist separately. It shouldn™t
even be asked hut it 1s because of the
absence of education.” Having set
forth hls arguments, Dr. Tully made
his point with numbers,

“The human genome s estimated
to carry 100,000 genes,” he said.
“LLach gene has an average of flve
alleles, or versions of the gene, of
which we all carry two coples, result-
ing in 10 different two-way cotnbina-
tions, Therefore, with 100,000 genes,
the number of unique combinations
in human populations would be 10 to
the 100,000 power, a number far
greater than al the humans who
ever existed.

“Each of us iIs genetically unique.
Even Identical twins are not identl-
cal. That Is the fundamental reason
why genetic determinism is a falla-
clous idea. My understanding of how
genes and behavior Interact created
my point of view."

Dbr. Tully's work In molecular ge-
netics Is a reason that he now finds
himself at odds with his former men-

Dr. Tim Tully examines a vial of Eruit flies at the Cold Spring Harbor Laboratory.

tor, Jerry Hirsch of the University of
1llinols, a major proponent of behav-
lor genetics.

“He thinks it inappropriate to
study single pencs,” Dr. Tully said,
Which Is what the Natfonal Institutes
of Heaith pays Dr. Tully 1o do, and
what Is making his name as a sclen-
Hst.

“Molecular genctics has glven us a
new Loo! to identify some of the varl-
ables but we should not underestl-
mate our lgnorance,”” Dr. Tully sald.
“Our current understanding of the
genellc basis of learning and memo-
ry Is like a map of North America as
drawn by Columbus: correct In out-
line and wrong in every detail,”’

He chaoses not to indulge In fanta-
stes about the brader ramilleatlons
of hig wosk. “All of this kind of scl-
ence Is very slow, boring stuff,”” he
said. "The exclting part |Is when you
accumulaie encugh data io gain
some Insight. I llke what I'm dolng,
and it's Important, But it"s a drop in
the bucket. I really see my own litile
life involved In studytng learning tn a
truit fly.**

in the course of that “little life™
Dr. Tully averages 11 hours a day In
the lab, with a break for dinner at
home with his wife and two young
sons, followed by a few more hours”
work at home or back In the lab. He
works every weekend, although
shorier hours than during the week.

“I'm a rat on a running wheel all
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day long,” he sald. §lis oullets In-
clude annual campling vacations with
his famlly, study of Mative American
history and culture and a hohby mak-
Ing Turniture.

He described his job as 10 percent
hands-on and $0 percent the paper
pushing that he hates. He sald that
he wrote grant proposals '‘constant-
Iy" and that found that he-was wrlt-
ing them more frequentty.

Dr. Tully's projects are financed
by the Natienal Institules of Health,
by far the mosL significant single
source of maney in blology research.
Although N.LH. funds for research
continue to rise, they have not kept
pace with the demand. In 1992, 30
percent of applicatlons were ap-
proved. The agency is projecting a
decline to 2@ percent by the end of
this year.

“1 never thought it would he so
hard,” Dr. “Tully said. "'In this field
we live or dle on our ideas. Maybe
have 20 years' work left in me.”

Dr. Tully called financiat insecurl-
ty and the lack of pension henefits
“the hidden slde of science today,”
saying, *"We're going to be paupers.”

In science circles “publish or per-
ish”’ I5 more than a maxim, it I1s a
fact of life. *Cold Spring Batbor Lab
lives er dies by the good placement
of research In respectable Journals,'”
Dr. Tully sald. "It motivates sclen-
tists to choose the experlments
which are most meaningful to do.

Bog 1L doesi’t account Tor all the
basic groundwork that doesn't neces-
sarily result in ‘big’ results. 1 llve on
the knife edge. There are no guaran-
tees il I’m not renewed here.”

Dr. Tully's salary is patd by the
grants that he attracis, No grant, no
Job. His current grant expires in Au-
gusl 1996. As he sees It his publica-
tlon in Cell ““just bought us a couple
more revolutions around the drain.”

One of the things that help keep
him going around the draln as op-
posed to slipping down It |5 his sense
of humor. An admirer of Ivan Pav-
lov, the early 20th-century physiolo-
glst and psycholegist, Dr. Fully
names the genes that he discovers
afler Paviov's dogs. Because Paviov
had imore than 50 dogs, Dr. Tuilly
reasoned, he would not rum gut of
names soon,

D, Tully's personal odyssey to the
cutting edge of molecular btology
has taken him a long way from his
roots in Washingion, ITIL ''Southérn
Ilfingis #s Southern,” he sald. “*Rurat
and agricultural and very conserva-
tive. T was your typical smail-town
redneck.”

He grew up In a traditional large
Irish-American family. Dr. Tully
sald growing up with five brothers
and sisters and observing lhe ways
In which each displayed different
characteristics of their parents
planted an Irresistible need Io under-
stand the blological teasons behind
those differences.

"My whole professional life has
been to justify the differences be-
tween me and my brothers and sls-
ters and glve my own kids the same
understandlng of il so they don't
have the same contentious views of
themselves,” he sald.

Dr. Tully took pre-med courses as
an nndergraduate at the Unlversity
of [Illinois. Taklng Dr. Hirsch's
course In behavior genetics in his
Junlor year caused him to change his
plans. "It literally was the light com-
Ing on,” Dr. Tully recalled. Despile
the insecurity of his prezent voca-
tion, he sald he never regretted his
decislon not to become a physictan,
caliing himself “‘too much of an optt-
mist and a romantic” for the healing
prolcssion.

it was hls predoctoral work, an
Interdisciplinary study of scientific
and institutlonal racism, that he
credits with reversing the cultural
blases that he grew up with. “These
values and attitudes are transmitted
dovm 'family lines,” he realized.

"It was an absolite eye-ppener,”
Dr. Tuily said, adding that his educa-
tion i genetics retnforced its effects,
“It made me llheral. I believe in a

system maximizing civii liberties, a
system that supports our individual-
s because we are individuals,”

With all the competition for re-
search positions, Dr. Tully sald, his
background qualified him for his
post at Cold Spring Harbor, With B
B.A. In biology and psychology, he
eamned a Ph.D. in genetlcs at THinols
and switched to neurogenetics for
postdoctoral work at Princeton, and
later to malecular genetics at the
Massachusetts Institute of Technol-
ogy.

"1 pceupled a niche 1hat wasn™
filled,” iz explained. I was the be-
havlor expert to the blologlsts and |
was In their world, I recognized two
completely separale disciplines and
1 set oul to bridge the gap. 1 amn at
heart a pgeneticlst and someone who
has serlously set out to learn all
levels of geneiles as it pertalns to
behavlor, I'm historically unique to
the problem.”

After giving an Irreverent talk on
fearning and memory at an interna-
tional meeting sponsored by Cold
Spring Harbor In 1989, he was ap-
proached by Dr. James D. Watson,
the director of the laboratory, Less
than two years later Dr, Watson, who
shared the 1962 Mobel Prize In Medi-
cine and Phystology with Dr. Francls
Crlck for discovering DNA, asked
Dr. Tully to join him at the newly
established Ceanter for Learning and
Memory at Celd Spring Harbor. Dr.
Tully has been there since.

He has flourished, with 34 publica-
tions o his credit and nlne In
progress, and with hopes for bigger
discoverics, he sald, by the end of the
year. Sclence hag been good to Dr.
Tully, but he characteristically tem-
pered his enthuslasm,

“If 1 was Independently wealthy
I'd love this'place,” he said. ““ihis
Job 15 a phim, doing culling-edge
work. Mot grad stodenis won’t be as
lucky as thls. They're in a doglight
for their first job. A lot ul people
behind me gave up and went Into
industry ot teachlng.

“I'm not Interested in any other
part of sclence. 1 would be a wood-
worker In Sedona, Arlz., If I didn’t
have this job. i'm always on cali and
I hate It. My Jdea of a good time 18
sleeping on the ground. 1 tomanticizé
a simple [ife, that all 1 do Is wake up,
catch a flsh and eat it. 'm sure that
when 1 do burn out I'll go back to
woodworking and llve happily evar'
after.” ]



