
wabara (Hokkaido University) described 
the photoinduced reactions of allylic 
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Gene Regulation in Mammalian Cells 

Problems of differentiation and gene 
regulation in mammalian cells formed 
the subject matter of the most recent 
Basel Colloquium, 31 March to 2 April 
1969. This was the fifth in a series of 

meetings taking place every 2 years 
and devoted to different topics of 
genetics. 

Based on existing knowledge of re- 
lations between DNA and proteins, of 
cell metabolism, and of subcellular 
structure details, the discussions were 
focused on conceptual and experi- 
mental aspects of gene regulation in 
mammalian cells. The realization of a 
close relationship between mechanisms 
of gene regulation in mammalian cell 
differentiation and in immune expres- 
sion provided a thread of continuity for 
the various sessions. 

Whitehouse, in his discussion of pos- 
sible mechanisms of regulation in 
mammalian cells, proposed the appli- 
cation of the concept of the "master- 
slave" gene organization of chromo- 
somes in the control of immunoglobu- 
lins. One single gene (the master) is 
assumed to control the constant part 
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the role of the nonhistone, that is, acidic 

proteins. Their specificity in the un- 
masking of organ-specific DNA is par- 
ticularly interesting in view of the acidic 
protein nature of the specific repressor 
substance in Escherichia coli and bac- 

teriophage. In discussing polytene 
chromosomes, W. Beerman reported 
the attachment of acidic proteins as the 
first event in the puffing phenomenon, 
preceding RNA synthesis. 

Gene amplification and its role in 

regulation was discussed by several 

speakers. The DNA body found in 

oogonia and oocytes of Acheta, which 
is indistinguishable from heterochro- 
matin and appears in electron micro- 
scope pictures to resemble synap- 
tonemal complexes, was discussed by 
Lima-de-Faria in its relation to gene 
amplification in the nucleolar organiz- 
ing region. An interesting suggestion of 
Whitehouse refers to the multiplicity 
of regulatory functions residing in het- 
erochromatin and the possible absence 
of crossing over in regulatory genes; if 
the amplified genome is indeed endowed 
with regulatory function, crossing over 

may not be expected to occur in it. 
The necessity of distinguishing be- 

tween the concepts of gene redundancy 
and gene amplification became appar- 
ent in the course of discussions. Re- 

dundancy as a constant phenomenon 
of the genome and defined as the con- 
tinuous existence of a large number of 

repeats next to each other must be dis- 

tinguished from the transitory selective 

multiplication of genes described as 

amplification. Giacomoni reported re- 

dundancy of ribsomal RNA genes in 
hamster cells, and Motulsky in his dis- 
cussion called attention to the interest- 

ing findings of Schroeder of multiple 
hemoglobin y-chain genes in man. 

Mechanisms of inactivation of the 
mammalian X chromosomes were dis- 
cussed, among others, by Klinger, Cat- 
tanach, Fraccaro and Gianelli; the last- 
mentioned reported an interesting dis- 
tortion of the expected random distri- 
bution of inactivation of parental X 
chromosomes in the mule. In spite of 
the indisputable evidence for the ex- 
istence of X inactivation, its mecha- 
nism remains unclear. In this connec- 
tion, the report by Klinger of the effect 
of cell density on the frequency of 
cells with sex chromatin bodies appears 
most significant. 

the role of the nonhistone, that is, acidic 

proteins. Their specificity in the un- 
masking of organ-specific DNA is par- 
ticularly interesting in view of the acidic 
protein nature of the specific repressor 
substance in Escherichia coli and bac- 

teriophage. In discussing polytene 
chromosomes, W. Beerman reported 
the attachment of acidic proteins as the 
first event in the puffing phenomenon, 
preceding RNA synthesis. 

Gene amplification and its role in 

regulation was discussed by several 

speakers. The DNA body found in 

oogonia and oocytes of Acheta, which 
is indistinguishable from heterochro- 
matin and appears in electron micro- 
scope pictures to resemble synap- 
tonemal complexes, was discussed by 
Lima-de-Faria in its relation to gene 
amplification in the nucleolar organiz- 
ing region. An interesting suggestion of 
Whitehouse refers to the multiplicity 
of regulatory functions residing in het- 
erochromatin and the possible absence 
of crossing over in regulatory genes; if 
the amplified genome is indeed endowed 
with regulatory function, crossing over 

may not be expected to occur in it. 
The necessity of distinguishing be- 

tween the concepts of gene redundancy 
and gene amplification became appar- 
ent in the course of discussions. Re- 

dundancy as a constant phenomenon 
of the genome and defined as the con- 
tinuous existence of a large number of 

repeats next to each other must be dis- 

tinguished from the transitory selective 

multiplication of genes described as 

amplification. Giacomoni reported re- 

dundancy of ribsomal RNA genes in 
hamster cells, and Motulsky in his dis- 
cussion called attention to the interest- 

ing findings of Schroeder of multiple 
hemoglobin y-chain genes in man. 

Mechanisms of inactivation of the 
mammalian X chromosomes were dis- 
cussed, among others, by Klinger, Cat- 
tanach, Fraccaro and Gianelli; the last- 
mentioned reported an interesting dis- 
tortion of the expected random distri- 
bution of inactivation of parental X 
chromosomes in the mule. In spite of 
the indisputable evidence for the ex- 
istence of X inactivation, its mecha- 
nism remains unclear. In this connec- 
tion, the report by Klinger of the effect 
of cell density on the frequency of 
cells with sex chromatin bodies appears 
most significant. 

Discussion by B. Ephrussi served to 
delineate the potentialities as well as 
the limitations of somatic cell genetic 
analysis. He dealt with two aspects of 
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such studies, "karyotype" and "epigeno- 
type," the latter encompassing problems 
of embryonic differentiation. Ephrussi 
proposed a division into "household" 
and "luxury" functions subject to dif- 
ferent regulatory mechanisms. He re- 
ferred to the mutual exclusion of lux- 
ury functions in differentiation, a prin- 
ciple which was taken up again later 
in discussions of immune expression. 
Further questions raised by Ephrussi 
concerned concepts of repression and of 
dedifferentiation, and he proposed a 
scheme of gene regulation which pos- 
sibly could be tested experimentally. 
The emphasis on problems and ques- 
tions rather than on existing data and 
answers lent special significance to this 
talk, which ended with an appeal for 
the isolation of more mutations in the 
mouse having relevant effects; these 
would serve as tools for the analysis of 
regulatory mechanisms in differentia- 
tion. 

The early activation of ribsomal 
RNA genes in the mouse was reported 
by Monesi. Cell hybridization studies 
formed the subject of several papers, 
among them one by Siniscalco and 
Klinger demonstrating intergenic com- 
plementation of two X-linked genes. 
The problem of somatic segregation 
was discussed by C. E. Ford, G. Mar- 
tin, and S. Ohno. The close relation 
between problems of cell differentiation 
and of immunology became particu- 
larly apparent in Cepellini's talk about 
the regulation of immunoglobulin 
genes. Concepts of dosage compensa- 
tion, of allelic and nonallelic exclu- 
sion, and of functional haploidy, par- 
ticularly in plasma cells, were included 
in this discussion, as well as possible 
mechanisms of repression and derepres- 
sion. Finally, Cepellini challenged the 

one-gene: one-polypeptide dogma, pro- 
posing a new definition of the gene in 
accord with the possible control of one 

polypeptide 'by more than one gene. 
The regulation of gene expression in 

single cells formed the subject of the 
discussion by Pernis who stressed the 
evidence for allelic exclusion in the 
case of immune substances produced 
by plasma cells. Seegmiller and Danes 
respectively dealt with problems of reg- 
ulation of metabolic pathways in sev- 
eral uric acid anomalies and in cystic 
fibrosis of the pancreas. Gartler re- 

ported studies in which X-linked glu- 
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year's meeting recevied partial support chemists is the accuracy of experi- 
from The Population Council as well mental methods; several papers offered 

CALLING ALL It Was organized, as before, by H. P. approaches. The rotating bomb method 
as from various commercial sources. data affording cross-checks by different 
Klinger. Approximately 50 people at- for heat of combustion of organic 
tended. The participants thank Pro- chlorine and bromine compounds was 

COLLECTORS  director of checked against solution 

nhets who served as host, istry by means of the hydrochloride Basel for hos- and hydrobromide of trishydroxyamino- 
Scintillation Vials, There are no printed proceed- methane (THAM) at the Thermo- 
Test Tubes, and ings. chemical Center, Lund, Sweden; re- 
Gradient Tubes. SALOME GLUECKSOHN-WAELSCH sults were in good agreement. The 

Department of Genetics, enthalpy of neutralization of THAM 
SAVANT Albert Einstein College of Medicine, with aqueous HCl has been proposed 

New York 10061 as a standard exothermic reaction for 
solution calorimetry; a series of re- 

UNIFRAC searches at several locations was re- ported by S. R. Gunn which related this 

COLLECTORS Calorimetry quantity to the long-established heat of combustion of benzoic acid. A direct 

ocior mica Calorimetric techniques and their measurement of the enthalpy of neutral- 
are to applications were discussed at the 24th ization at the National Bureau of Stand- 

ONE Calorimetry Conference, held at the ards is not .in agreement to the desired 
Wentworth-by-the-Sea near Portsmouth,, degree; further work is apparently 

JUST New Hampshire, 14-16 October 1969. needed. A new determination was made 
The Huffman Memorial Lecture is at Argonne National Laboratory of 

a feature of the conference and is the enthalpy of formation of aqueous 
MOVING PART! presented by a man selected on the HF by means of the enthalpy of 

basis of excellence in thermochemistry tion of fluorine and hydrogen to form 
Almost unbelievable. But true. And and thermodynamics. In 1969 the ad- liquid HF combined with the enthalpy 

speaking of collecting as little as dress was given by Ward N. Hubbard of solution of liquid HF in water. 
I drop or 999 drops . . . stable and (Argonne National Laboratory), leader The result did not agree within experi- 
radioisotope tagged compounds * * * of a group engaged in fluorine com- mental error with recent data by other 
the Unifrac Motor moves rapidly and bustion calorimetry. Hubbard summa- approaches; a selected value satis- 
accurately. Unifrac performance is rized the heat of formation data ob- factory to all is not yet established. 
far superior to any other. tamed for some 30 fluorides by direct New data on a Calorimetry Confer- 
Unbelievable? Let us prove it! combustion of the elements in fluorine; ence specific heat standard, ALO3, 

he discussed the periodicity of derived were reported from the National Bu- 
Write for illustrated facts #86. bond energies when plotted against reau of Standards. 

atomic number of the central atom. New equipment which was described 
SAVANT INSTRUMENTS, INC. The plot also served to indicate where included data acquisition systems for 
221 Park Ave., Hicksville, N. V. 11801 additional data are needed. low-temperature specific heat calorim- 

Reports were made on measurements eters, a solution calorimeter, a liquid 
of specific heat at low temperatures and nitrogen boil-off calorimeter, and solu- 
their interpretation in terms of phe- tion, titration, and mixing calorimeters. 
nomena such as phase transformations A high precision water bath (Tronac, 

in alloys and organic compounds, mag- Inc., Orem, Utah) achieves a long-term 
netic ordering in ferrous molybdate stability of 0.00030C. A microcalorim- 
and tungstate, antiferromagnetism of eter developed at the University of 
DyPO4, and molecular motion in clath- Colorado was applied to the study 
rates and polymers. The effect of iso- of the myoglobin oxygen reaction with 
lated heavy impurity atoms in a light impressively precise results. A design 
host lattice was discussed at the 1967 for miniature platinum resistance ther- 
Conference; measurements have now mometers for low-temperature calorim- 
been extended to higher temperatures etry was approved and a manufacturer 
and higher concentrations to test theo- is now being sought to produce such 
retical explanations. Papers on the spe- thermometers commercially. 
cific heat of liquid helium provided Information about the 25th Calorim- 
tests of theoretical predictions of the etry Conference may be obtained from 
interaction potential between Hea atoms E. D. West, National Bureau of Stand- 

and critical point behavior of He4. ards, Boulder, Colorado. 
Difficulties in measuring the heat ca- 'G. C. SINKE 

pacity of plutonium carbide due to Thermal Research Laboratory, 
self-heating were described. Dow Chemical Company, 

A continuing concern of thermo- Midland, Michigan 48640 
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