


Cells leapfrog through adult brain en route to becoming neurons

Follow the leader is not the only
game cells play. Cells destined to
become neurons in the brain of
adult mice play leapfrog too,
according to Arturo Alvarez-Buylla,
associate professor and head of the
Laboratory of Neurogenesis. In a
recent publication in Science, Carlos
Lois, RU graduate fellow, Jose
Manuel Garcia-Verdugo, guest
investigator from University of
Valencia, and Alvarez-Buylla docu-
mented a new mechanism of migra-
tion used by neuronal precursors.

The migration of neuronal pre-
cursors is fundamental to brain
assembly, and clues to how these
cells move may help in the design
of therapies for diseased or injured
brains.

Previous research had revealed
two basic forms of neuronal migra-
tion in which long processes of glia
or neurons serve as tracks that guide
the immature neurons to their final
destination. In the best studied
form, called radial migration, stud-
ied in detail in Rockefeller Professor
Mary Beth Hatten’s laboratory,
young neurons ride on long shafts of
radial glia.

Cells journey toward destiny

Scientists generally thought that
after brain assembly was completed
early in development, the guiding
scaffolding for neuronal migration
was disassembled and neuronal pro-
duction terminated. However, past
work by Alvarez-Buylla and
Rockefeller Professor Fernando
Nottebohm, head of the Laboratory
of Animal Behavior, demonstrated
that long-range migration of young
neurons takes place in the brains of
adult songbirds. As during develop-
ment, these young neurons in the
brain of adult birds follow the shafts
of glial cells towards their destina-
tion. The new findings point to a
form of migration that does not
need glial or axonal shafts.

In the research reported in
Science, the Alvarez-Buylla lab
investigated how young neurons in
the brains of adult mice followed a
defined pathway called the rostral
migratory stream. This pathway
takes cells from the subventricular
zone in the center of the brain, next
to the ventricles, to the olfactory
bulb in the front of the brain,
where information about odors is
processed.

The scientists could not find evi-
dence that radial glial fibers, axons,
or cell processes guided the neuro-
blasts on this journey. Instead, Lois,
Garcia-Verdugo, and Alvarez-
Buylla discovered that the neurob-
lasts of adult mice move by follow-
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Associate Professor Arturo Alvarez-Buylla and members of his
lab recently published a paper in Science on a novel method of

neuronal migration.

ing and climbing over each other,
not by adhering to the elongated
processes of guide cells.

Precursors take a hike

“The neuroblasts literally crawl
over each other as they move
through a tunnel formed by a type
of glial cell,” explained Alvarez-
Buylla. “In this form of neuronal
locomotion, which we call chain
migration, neuroblasts use each
other as a path—a ‘leapfrog’
method, if you will—to reach dis-
tant parts of the brain where they
differentiate into nerve cells.”

The neuroblasts may move alone,
in groups, or as a combination of
both, the net result of which is the
translocation of large numbers of
young neurons from one part of the
adult brain to another.

Not only do these cells move
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through a complicated terrain

and in large numbers, but they do
so at high speeds. The researchers
estimate the neuroblast chains
move about 1 mm a day, a high
speed for neuronal precursor cells,
which measure 1/100 of a mm.
Within a few days they complete
the journey from the subventricular
zone into the olfactory bulb, about
5 mm—almost one-quarter inch,
which is quite a hike for such cells.
The cells keep the to chain migra-
tion pattern, until they reach the
core of the olfactory bulb. Once in
the bulb, the young neurons sepa-
rate from the chains and disperse
radially as individual cells to differ-
entiate into neurons in more
peripheral layers.

The glial bodies and branchlike
processes revealed in this study form
a tubelike structure around the
migrating cells. These cells contain

glial fibrillary acidic protein, a
marker for astrocytes, and serve to
ensheath the chains of elongated
neuroblasts. The researchers pro-
pose that the tubes of glial cells may
set up an environment permissive
to migration, but they also may act
as road signs to provide directional
cues to the neuroblasts so that the
cells get to the olfactory bulb. Also,
the glial cells may serve as road-
blocks to steer the neuroblasts from
moving into other regions of the
brain.

Questions about the chain gang

The chains of migrating young
neurons in the adult mouse brain
express the adhesion molecule,
PSA-NCAM. Other laboratories
have found that migration along
the rostral migratory stream, but not
along radial glia, is affected when
the N-CAM gene is mutated or
when the polysialic part is enzymat-
ically removed from N-CAM.
“PSA-NCAM may be involved in
the grouping of migrating neurob-
lasts into chains or in their interac-
tion with enwrapping glia,”
Alvarez-Buylla suggested.

Alvarez-Buylla and coinvestiga-
tors are exploring other regions of
the developing and adult brain
where chain migration might occur
as well as how young neurons move
in chains. Learning how chain
migration is regulated could help in
the development of ways to steer
neuroblasts to specific locations in
the adult brain. Such research could
lead to the replacement of neurons
at sites of degeneration.

The National Institute of
Neurological Disorders and Stroke
and the National Institute of Child
Health and Human Development
supported the study.

The Alvarez-Buylla lab prepared this computer model of how neuroblasts follow each other in a

stream of long chains, known as chain migration, as they move through a tubelike structure made
of the brain’s glial cells and their processes. The neuroblasts can move without using radial glia or
axonal guides.
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Potpourri

Pianist Hai-Kyung Suh performs works by Chopin, Clementi,
Brahms, and Prokofiev in celebration of Women’s History
Month at the Tri-Institutional Noon Recital today (Mar. 22).
The concert, to be held at noon in Caspary Auditorium, is free.
All are welcome.

Clinical Research Seminar
Murray Heimberg, Van Vleet
Professor at the College of
Medicine of the University of
Tennessee, discusses “Role of
Cholesterol in the Secretion of the
Very Low Density Lipoprotein” at
the Clinical Research Seminar
Wed., Mar. 27 at noon in Nurses
Residence 110B.

Senator visit

Barbara Boxer, U.S. senator from
California, discusses “Investing in
the 21st Century” today (Mar. 22)
at 5:30 P.M. in Abby dining room.
The lecture, sponsored by Sigma Xi,
will be preceded by a 5:00 P.M.
reception in the Abby lounge. All
are welcome.

Memorial

Friends of Professor Emerita Maria
Rudzinska, who died Fri., Feb. 9, are
invited to attend a memorial service
Mon., Mar. 25 at 4:00 P.M. in the
Abby dining room.

Stereo

The Recreational Therapy
Department asks for a donation
of a used stereo for patients in the
Hospital. Please call Anne-Marie
O’Brien, x8474.

Cohn forum

Shirley M. Caldwell Tilghman,
chair of the Council on Science
and Technology at Princeton
University, discusses “Who

Will Provide Scientific Leadership
after 20007” at the Zanvil A.

Cohn Forum on Health Affairs
Tues., Mar. 26 at 5:30 P.M. in

the Abby Aldrich Rockefeller
Dining Room. Sherry will be served
at 5:00 P.M. in the lounge. Allare =~ George A. M. Cross are fellows of

welcome. the Society.

Election

Professor James E. Darnell, Jr., was
elected as foreign member of the
Royal Society of London Fri., Mar.
15. Other foreign members from
Rockefeller are Professor Emeritus
Christian de Duve, President
Emeritus Joshua Lederberg, and
President Torsten Wiesel.

Professors Nam-Hai Chua and

The RU Children’s School & Infant-Toddler Center
Sweat Shirt Shop Spring Extravaganza

1

1

1

1

1

:

! Seasonal items include water bottles, shorts, and infant clothes.
! Shop hours: Tuesdays & Thursdays, 11:30 A.M. to 1:30 P.M.

| Sale ends Thurs., Apr. 18.
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$2.00 off any purchase of $20.00 or more with this coupon.

Leif Carlsson

Lunchtime lesson on healthy food
In honor of National Nutrition 2 ‘,4}’
Awareness Month, Hospital nutri- 'g
tion research staff will dispense :
nutrition information in Weiss
Café today (Mar. 22) from noon
until 1:30 P.M.

“Our goal is for people to
understand that they can fit just
about any food into a healthful
eating style,” said Cindy Seidman,
director of the RU Hospital's

nutrition research service. “The S
| % A & ks, Lad
| American Dietetic Association .
| sponsors tbe nutr‘mun awareness “:"l‘l‘x VA
month. This year’s theme is ‘Enjoy Rt
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Floral award

Gabrielle Riera, director of events
and community relations and man-
ager of the President’s House,
received a first prize in the Salute to

Show at the New York Coliseum
Sat., Mar. 9. Her design, in the

Posters throughout the café will
present nutrition information as
will two videos running on small
televisions. At an information
table, nutrition staff will discuss
healthful eating with members of
the community and distribute
handouts and pamphlets.

Research nutritionist
Jolanta Diakun and other
Hospital dietary service
staff will answer questions
at the nutrition awareness
program in Weiss Café
today.

interpretation of Tubes by the Blue
Man Group.

MS walkathon

Ann McDonagh, research nurse,
will participate in the annual multi-
ple sclerosis walkathon Sun., Apr.
21. Contact McDonagh, x8448 or
e-mail mcdona, if you would like to
be a sponsor.

Broadway category at the Flower

&
Broadway Comedy category, was an

Science Outreach teens win local and national awards

Aaron Wong (center), a senior at Stuyvesant High School, won first place at
the New York City regional competition of the International Science and
Engineering Fair (ISEF) held at Rockefeller Fri., Mar. 15 and Sat., 16.
Working in the Desplan lab, Wong investigated “The Anterior Development of
the Drosophila Embryo in Absence of the Morphogen Hunchback.” Bonnie
Kaiser (right), director of RU’s Science Outreach Programs, brought the fair to
Rockefeller. William T. Golden, chairman emeritus of the American Museum
of Natural History, awarded prizes as did Alfred S. McLaren (not shown),
president of Science Service, Inc., which sponsors the fair and the Westinghouse
Science Talent Search. Second place at the RU event went to Stuyvesant senior
Ting Luo, whose work in the Roeder lab on a transcription factor also earned
second place and a $30,000 scholarship in the Westinghouse. Outreach student
Aaron Einbond of Hunter College High School won fifth place in the
Westinghouse competition for his work in the Hanafusa lab on a binding motif.



