
way of fruitful collaboration between 
natural and social scientists. The latter 
takes us back to well-traveled ground: 
the author's favorite induced institution- 
al innovation hypothesis; the possible 
relationship between research and pro- 
ductivity, equity, health, and even es- 
thetics; and the alleged standoffishness 
of the basic sciences community vis-a- 
vis both agricultural and, of course, so- 
cial scientists. 

In sum, the reader would have benefit- 
ed from having research policy options 
related to the variable but often very 
high observed rates of return to agricul- 
tural research; from an analysis of why 
the institutional and economic environ- 
ment for the R & D industry continues 
to be suboptimal; from more discussion 
of private versus public sector R & D 
activity, formal and informal; from some 
reference to the matter of appropriate 
technology; and, finally, from a more 
consistent comparative treatment of rich 
and poor country settings. 

GUSTAV RANIS 
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Molecular Neurobiology 

Molecular Approaches to Neurobiology. IAN 
R.  BROWN, Ed. Academic Press, New York, 
1982. xii, 422 pp., illus. $49.50. Cell Biology. 

This book captures the excitement of 
certain applications of molecular and cell 
biology to the study of the nervous sys- 
tem. At the same time, it reveals the 
awesome challenge of relating biochemi- 
cal findings to functional parameters and 
underlying developmental mechanisms. 

Nervous systems develop tremendous 
morphological, biochemical, and func- 
tional specialization, and it is logical to 
investigate whether synaptic membranes 
contain proteins with specific functions. 
Isolated synaptic junctional complexes 
and postsynaptic membrane densities do 
contain a major protein, postsynaptic 
density (PSD) protein, distinct from ac- 
tin, tubulin, neurofilament protein, and 
calmodulin (which are also present), plus 
glycoproteins not found on other types 
of cellular membranes. Marked in- 
creases in PSD protein, Thy-1 antigen, 
and protein kinases accompany morpho- 
logical maturation of synapses (Gurd). 
Another critical feature of neurons is 
axonal transport of proteins synthesized 
in the cell body and of neurotrophic 
viruses, toxins, nerve growth factor 
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(NGF), and, probably, neurotransmit- 
ters into the cell body (Karlsson). Little 
is known yet of the underlying mecha- 
nisms or their regulation, however. 

Several powerful genetic techniques 
can be applied to the study of the mam- 
malian nervous system (Breakefield et 
al.). The use of complementary DNA 
probes reveals that tubulins are a family 
of eight to 20 proteins and that six dis- 
tinct messenger RNA species (one possi- 
bly for NGF) hybridize with a cDNA 
probe for the human insulin gene. Genes 
are mapped on specific chromosomes, 
and genotypically altered cells can be 
used in cultures or to construct mosaic 
animals. Many mutant behavioral pheno- 
types are being investigated; a structural 
defect in P-NGF or its precursor poly- 
peptide may be the primary lesion in 
familial dysautonomia. 

An unusually short DNA repeat length 
appears postnatally in chromatin only 
from neurons of the cerebral cortex 
(Brown and Greenwood). RNA-DNA 
hybridization shows that the number of 
different types of brain mRNA se- 
quences is manyfold greater than that of 
other tissues, corresponding to more 
than 100,000 different brain polypeptides 
(Kaplan and Finch). This subject is ripe 
for investigation with specific cDNA 
probes, restriction enzymes, and other 
tools of the recombinant DNA era. Our 
knowledge of transposons and of gene 
translocations in the immune system 
should stimulate searches for molecular 
means of enhancing informational capac- 
ity in the nervous system. 

Hemoglobin and immunoglobins have 
proved to be crucial molecular markers 
in their respective systems. What might 
be their counterparts in the nervous sys- 
tem? Several brain-specific proteins 
have been identified, but results have 
been limited. In this context, NGF is 
emerging as an especially attractive 
probe for certain developmental process- 
es in the nervous system. 

NGF was detected serendipitously in 
sarcomas that evoked outgrowth from 
dorsal root ganglia of chick embryos into 
which the tumors had been explanted. 
Classic studies depended upon measure- 
ments of neurite outgrowth from sympa- 
thetic and dorsal root ganglionic neu- 
rons. Recently a transplantable rat pheo- 
chromocytoma cell line (PC12) has been 
exploited as a target cell with receptors 
for NGF (Burstein and Greene). Without 
NGF, PC12 cells display features of ad- 
renal chromaffin cells, bearing catechol- 
amines. NGF reversibly converts the 
cells in four to seven days to ganglion- 
like clusters with slowly extending elec- 

trically excitable neurites. Priming (with 
accumulation of transcription-dependent 
macromolecules) and neurite outgrowth 
are separable processes requiring NGF. 
On two-dimensional gels, three of about 
1000 protein spots show striking in- 
creases in relative abundance during the 
priming phase; one has been localized as 
a cell surface glycoprotein on sympathet- 
ic neurons. 

The chick embryonic neural retina is a 
well-characterized system (Linser and 
Moscona). Maturation of the retina and 
dissociation and reassociation of the 
component cells occur in vitro. The glial 
cells manifest a transcription-dependent, 
cortisol-induced 100-fold increase in glu- 
tamine synthetase; contact between neu- 
rons and glia is required for full expres- 
sion of cytosol receptors for cortisol. 
Mediators and mechanisms of the cell- 
cell contact might be elucidated in this 
system. Other hormones have major ef- 
fects on brain differentiation and func- 
tion. Genetic lesions causing insensitiv- 
ity to androgen in rats and humans have 
permitted crucial insights into develop- 
mental targets of gonadal hormones in 
brain (McEwen). Structure-activity stud- 
ies suggest that the effects of ACTH, 
MSH, (3-LPH, and their fragments on 
active avoidance behavior, grooming be- 
havior, and opiate-like analgesia are me- 
diated through changes in phosphoinosi- 
tide metabolism in neuronal membranes, 
inhibiting calcium influx and hyperpolar- 
izing membranes (Jolles et al.). The re- 
maining papers examine opioid peptides, 
substance P, cholecystokinin, and vaso- 
active intestinal peptide as neurotrans- 
mitter candidates, hyperthermia and 
LSD as perturbants of protein synthesis, 
macromolecules as mediators of learning 
and memory, and bulk isolation of neu- 
rons and glia. 
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Organelles 

The Eukaryotic Ribosome. HEINZ BIELKA, 
Ed. Springer-Verlag, New York, 1982. 338 
pp., illus. $35. 

Ribosomes, the complex ribonucleo- 
protein particles that mediate cellular 
protein synthesis, have proved a rich 
source of information on the architectur- 
al and functional attributes of supramo- 
lecular structures that enable such struc- 
tures to carry out intricate tasks like the 




