
niques and in biochemical screening tech- 
niques are planned for the 1972 course. 
Also, some of the free time is used by 
conscientious students for visits to in- 
vestigators, to the library at the Jack- 
son Laboratory, or to the neighboring 
Mount Desert Island Biological Lab- 
oratory, which specializes in marine 
biology. The final session of the 
course is customarily either a summing 
up by one of the lecturers or a panel 
discussion by several 'of the senior fac- 
ulty, representing both human and 
mouse aspects of the problems. 

Through the 12 years of its existence 
the course (has encountered most of the 
problems that were pointed out by 
Francis Crick (3) in his perceptive 
essay "On running a summer school"- 
for example, too many lectures, inade- 
quate briefing of lecturers on the level 
appropriate to the audience, and so on. 
However, most of the defects have 
been remedied in recent years. Achieve- 
ment of the proper level has presented 
no serious problems because a number 
of the guest lecturers are alumni of 
the course and the group of lecturers 
from Hopkins and the Jackson Labo- 
ratory has undergone little change. 
Some of Crick's considerations-legible 
name tags, distri'buted lists of home 
addresses, opportunities to get together 
in a social setting for informal discus- 
sions-have from the beginning been 
standard operating procedure at Bar 
Harbor. For example, at a party each 
night after the evening lecture all the 
lecturers of that day and usually many 
of the others are available for discus- 
sions. 

It is likely that the Bar Harbor course 
has had a significant and beneficial in- 
fluence on the progress of research and 
teaching in human genetics in this 
country and elsewhere. There is no 
sign of decline in the usefulness of or 
demand for the Bar Harbor course- 
either the medical genetics or the mam- 
malian genetics cou,rse. 

VICTOR A. McKusICK 
Division of Medical Genetics, 
Department of Medicine, 
Johns Hopkins University 
School of Medicine, 
Baltimore, Maryland 21205 
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Order in an Anarchic Field Order in an Anarchic Field 

Problems in cellular and multicellular 
differentiation and morphogenesis in a 
wide range of organisms including 
Saccharomyces, Paramecium, Naegle- 
ria, Neurospora, Blastocladiella, Phy- 
sarum, Polysphondylium, and Dicty- 
ostelium were discussed at a workshop 
meeting on Differentiation in Eukaryotic 
Microorganisms held on 118 to 21 Feb- 
ruary 1972 at La Jolla, California. 

These discussions proved useful, not 
because of new factual information 
presented, but because all participants 
made very strong efforts to define real 
questions that must be answered to 
understand cell differentiation, whether 
in one-cell or multicellular organisms. 
Two central problems emerged. (i) 
How are the hundreds of enzymes that 
change during development coordinated 
in a temporally and quantitatively reg- 
ulated sequence? This is the problem of 
complexity. (ii) How are the products 
of enzymatic reactions laid down so as 
to form a structure of definite shape 
and size? This is the morphogenetic 
problem. Many of the presentations 
were approaches to one or the other of 
these questions. 

The meeting was opened by T. 
Sonneborn (Indiana) who talked on 
morphogenesis in ciliates. A major 
question concerns the source of infor- 
mation for controlling the developmen- 
tal behavior of the unit territory which 
belongs to each kinety on the cortex of 
Paramecium. Evidence from natural 
"microsurgical" experiments in which 
rows of cilia are inverted suggests that 
certain aspects are controlled by the 
pattern of the surrounding cortex, while 
others are determined by information 
from within the unit. Sonneborn con- 
cluded that further analysis would prob- 
ably have to utilize specific conditional 
mutants, which he is now attempting 
to isolate. 

S. Brody (La Jolla) reported on a 
series of mutants that affect the pattern 
of mycelial branching in Neurospora 
and his efforts to identify the respon- 
sible biochemical lesions. The difficul- 
ties encountered are instructive. One 
set of mutants is deficient in reduced 
nicotinamide adenine dinucleotide 
phosphate, but it is not clear how this 
compound affects cell wall biosynthesis. 
Second, genetically distinct mutants 
were found which affect the same en- 
zyme (glucose-6-phosphate dehydro- 
genase), but all have visibly different 
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patterns of mycelial branching. Although 
biochemical events must determite the 
branching pattern, it is clear that the 
relation is not one-to-one. 

Somewhat related is work on Blasto- 
cladiella presented by D. Sonneborn 
(Wisconsin). His starting point is the 
hypothesis that some of the changes 
that occur in cell development may 
occur by rearrangement of structural 
material already present in the cell, 
without new gene activity or synthesis 
of new enzymes. One specific instance 
is the sudden increase in cell wall glu- 
cosamine compounds and the simul- 
taneous sudden decrease in stored gly- 
cogen which occurs over a 20-minute 
period when germinating zoospores 
form hyphal outgrowths. 

In contrast with these biochemical or 
genetic analyses, P. Green (Stanford) 
presented a physical interpretation of 
morphogenesis in the growing cell of 
the alga Nitella. The attempt was to 
express the shape changes in terms of 
a distribution of rates of expansion of 
the cell wall, and to determine the 
physical factors (like orientation of 
microfibrils) which modulate the rate. 
Green suggested that the gap between 
morphogenesis and biochemical gen- 
etics must be bridged from the pheno- 
typic end. 

G. Gerisch (Max-Planck-Institut, 
Tiibingen) reported on his studies of 
the mechanism of aggregation and ad- 
hesion in the cellular slime mold 
Dictyostelium. He has been able to 
distinguish two adhesive components, 
one inhibited by ethylenediaminetetra- 
acetate (EDTA) and another that is 
present only in developing cells and is 
insensitive to EDTA. Studies with uni- 
valent antibodies suggest that the sec- 
ond adhesive site is distinct from the 
first and may be involved in end-to-end 
cellular adhesion seen, in aggregating 
cells. H. Aldrich (Gainesville) pre- 
sented electron microscopic evidence 
from freeze-etched preparations for an 
increase in intramembrane 153-A di- 
ameter particles during aggregation. 
These particles may be involved in 
morphogenetic adhesions. 

Other offerings dealt in one way or 
another with the problem of the bio- 
chemical complexity of cell differentia- 
tion. B. Wright (Boston Biomedical 
Research Institute) reviewed her posi- 
tion that control of formation of the 
end product, such as cell wall, is in 
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most cases mediated by regulators act- The 
ing near the terminal step rather than 
on earlier gene expression. A computer New 
model containing relevant biochemical 

H arvard data has been built to identify the criti- cal variable, or bottleneck, that l-imit- 
the metabolism of trehalose and uridine BiographTM 
diphosphoglucose during development 
of Dictyostelium. This method has sug- R ecording gested that substrate supply rather than 
enzyme synthesis may be the factor 

System . relevant to rate of end product synthe- 
for physiology, psychology Another approach was presented by 

W. Loomis (La Jolla). During develop- 
and all the life sciences, ment of Dictyostelium, a variety of 

enzymes of amino acid and carbohy- One of the most versatile recording systems drate metabolism have been found to appear -in orderly sequence. The effects 
you can buy, certainly the most economical of each enzyme on morphogenesis and 

you can own. accumulation of later enzymes could 
be determined if appropriate tempera- 
ture-sensitive mutants were available. 
Loomis described a series of tempera- 
ture-sensitive mutants affected in one 
of these enzymes (acetylglucosamini- 
dase). The loss of the enzyme in each 
of the mutant strains resulted in aber- 
rant pseudoplasmodial function at the 
nonpermissive temperature. 

Related to this work are electro- 
phoresis studies very similar in outlook 
by D. Francis (Delaware), who de- 
scribed multiprotein changes during 
development of cellular slime molds 

S  and by R. Siegel who applied electro- 
phoresis and other techniques to the 
study of con-idiation in Neurospora. 
Siegel asked whether there are genes 
that must be turned off for development 
to occur, in addition to those that must 
be turned on. In a parallel study in 
Saccharomyces, L. Hartwell -(Washing- 
ton) described a series of temperature- 
sensitive mutants that arrest at different 

I stages of the cell cycle. He concluded 
* Send forfull details. - that each event depends on the comple- 
* Gentlemen: I want to learn more about the new Harvard Biograph. tion of a preceding event, and asked 

Li Please send a no-obligation quote on a new Harvard Biograph what controls are necessary for starting 
recording system with 1,2,3 or 4 (circle one) recording channels the cycle and whether there is a unique 
plus couplers and accessories for measuring: 

* Li Blood Pressure (direct); Li Blood Pressure (indirect); Li Pulse; event that acts as a trigger. 
* Li ECG; Li Heart Rate; Li Respiration; Li EEG; Li GSR; Li Eye Blink; A. Jacobson -(M.I.T.) and J. Haber 
* Li Isotonic Muscle contraction; Li Isometric Muscle contraction; (Brandeis) presented evidence that 
* Li Electromyography; Li Other________________________________ ribosomal RNA may change during * development of Dictyostelium and fl Name Tel. No. U sporulation of Saccharomyces, respec- 

m Departmenl tively. The implication of these findings * to transcriptional and translational con- 
Institution U trols was discussed. 

Address m These several studies have the 
* ___ ____ ___ strength of dealing with the regulation 

City State Zip of a series of genes or a series of 
proteins and, hence, truly approach the 

Harvard Apparatus Company, Inc. ITIARXJ.ARD complexity of reality. Likewise, they all 
P.O. Box 24-28, Mitts, Massachusetts 02054 JI suffer from being to a 

elephone 617-376-2987 '.-"-, nonspecific 
822 Circle No. 42 on Readers' Service Card SCIENCE, VOL. 176 
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greater or lesser degree, in that the - 

physiological role of the gene or protein 
is not identified. 

The study of cell differentiation has 
long been the anarchic field par excel- 
lence. Perhaps now we are coming out 
of the era of technique-oriented re- 
search on cell problems, in which 
newly popular techniques have been 
applied to every available system with 
little regard to whether they provide 
significant insight. It appears that many 
members of the La Jolla group have -- - 

set their sights on the large biological -- - '--5 5'' 

problems, toward whose solution any 
relevant technique can be brought to ' - 

bear. 
The meeting was organized by S. 

Brody and W. F. Loomis, Jr., and was 
supported by a grant from the National 
Science Foundation to the University 
of California, San Diego. FRANCIS You MEAN I CAN GET $5u,wiu 

University of Delaware, LIFE 

Newark 19711 - OF TIAA INSURANCE FOR 

LESS THAN $100? 
Bryozoology II 

The second international conference That's what an Assistant Professor asked us when he heard about 
on bryozoology was held in Durham, TIAA's low life insurance costs. 
England, from 6 to 16 September 1971. It's true. At his age 30 the annual premium for a 20-Year Home 
It was attended by 68 scientists from Protection policy providing $50,000 initial amount of insurance is 
14 countries, about a third of the mem- $159.00. The first-year dividend, based on our current dividend scale, 
bership of the International Bryozool- is $61.50, making a net payment of $97.50. Dividends, of course, are 
ogy Association (IBA). The IRA in- not guaranteed. 
cludes those chiefly concerned with any The Home Protection plan is level premium Term insurance providing 
aspect of the biology and paleobiology its largest amount of protection initially, reducing by schedule each 
of the approximately 3,500 extant and year to recognize decreasing insurance needs. This is just one ex- 
15,000 extinct species of bryozoa (ecto- ample of the many low-cost TIAA plans available. If you need more 
procts and endoprocts). The conference protection for your family, ask us to mail you a personal illustration 
had as its dominant theme the necessity with figures for a policy issued at your age. We'll also send the Life Insurance Guide describing other TIAA policies. 
of first understanding the life processes 
of living forms before trying to unravel 
the significance o-f fossil forms. ELIGIBILITY 

The old question of why does species Eligibility to apply for this or other TIAA life insurance is limited 
A live in place X rather than in place to persons employed at the time of application by a college, uni- 
Y is still being asked, hut with a new versity, private school, or other nonprofit educational or scientific 

- frame of reference. Although much of institution that qualifies for TIAA eligibility. 
the evidence remains anecdotal, some 
facts useful for a deductive theory are 
beginning to emerge. The rate of bud- 
ding of new individuals appears to dif- TEACHERS INSURANCE AND ANNUITY ASSOCIATION 
fer widely from one species to the next. 730 Third Avenue, New York, N. Y. 10017 ____________ 

New discoveries of larvae that initially Please mail the new Life Insurance Guide and a personal illustration. 

become three to nine individuals- Your 

rather than the single individual com- Name Date of Birth 

mon-ly assumed-show that -certain spe- Address 

cies obtain a flying start on preempting Street 

space on which to grow (F. J. S. State ZIP 

Maturo, University of Florida; P. L. city 
Cook, British Museum; G. Bitan, He- Dependents' Ages 

brew University). In some forms, the Nonprofit Employer college, university, or other educational or scientific institution 
capacity for retaining space is aug- 
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