
Meetings 

Cancer Research 

Developmental and metabolic con- 
trol mechanisms and neoplasia was the 
subject of the 19th annual symposium 
on fundamental cancer research, held 
at Houston, Texas, 4-6 March 1965. 

R. M. S. Smellie (University of 
Glasgow) opened the meeting with a 
review of the enzymology of nucleic 
acid synthesis. DNA nucleotidyltrans- 
ferases were discussed for similarities 
and differences with respect to the 
source of the enzyme. It was con- 
cluded that one of the most pressing 
questions concerns how the enzyme 
copies native DNA biosynthetically in 
the presence of histone. Even for sim- 
plified in vitro systems the nature of 
the products of these enzymes requires 
much more characterization for an un- 
derstanding of the details of DNA syn- 
thesis. The most challenging problem 
cited with respect to RNA synthesis 
was the mechanism whereby the RNA 
nucleotide sequence is determined by 
the DNA (or RNA) sequence of the 
informational nucleic acid. 

Richard Schweet (University of Ken- 
tucky) reported on the mechanism of 
peptide bond synthesis. (The paper was 
coauthored by R. Arlinghaus and 
J. Shaeffer.) Earlier studies furnished 
a dynamic model for protein biosyn- 
thesis which involves the addition of a 
ribosome to a polysome-mRNA unit. 
The newly added ribosome would be 
at the N-terminal position with respect 
to the protein to be synthesized. De- 
gradation-inhibition studies with exonu- 
cleases indicated that this point of at- 
tachment is to the 3'-hydroxyl end of 
the mRNA. With each addition to the 
polypeptide chain the ribosome pro- 
ceeds along the mRNA. Ultimately, 
the 5'-hydroxyl end of the mRNA is 
required for release of the ribosome 
associated with a particular polypep- 
tide chain. 

To study the steps in the synthesis 
of the peptide bond, Schweet and his 
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co-workers used a synthetic mRNA 
(poly-U) and an in vitro system. Two 
steps are identified: (i) Binding of two 
phenylalanyl-sRNA's (in this case) to 
the ribosome-mRNA. This step re- 
quires GTP. (ii) A peptide synthetase 
step requiring only the enzyme. By 
fractionation of this enzyme from the 
system and the use of double-labeled 
tracers the stepwise incorporation of 
phenylalanine to form di- and tripep- 
tides could be demonstrated. 

Polysome organization as a control 
element was discussed by Hans Noll 
(Northwestern University). Polysome 
organization was shown to be the prod- 
uct of a complex dynamic state main- 
tained by the interaction of several 
metabolic circuits. The size of the poly- 
ribosome is determined by the length 
of the mRNA involved and the spac- 
ing of monosomes along it. The spac- 
ing, in turn, is a function of readout 
rate and the ratio of monosomes to 
mRNA. The level of sRNA, nucleo- 
tide triphosphates, amino acids, charg- 
ing enzymes, and transfer enzymes all 
affect the readout rate. It was con- 
cluded that attachment and readout 
are independently variable. The results 
also indicate that attachment of ribo- 
somes to mRNA is not controlled 
simply by diffusion but very likely in- 
cludes an enzymatic attachment factor. 

Noboru Sueoka (Princeton University) 
spoke on heterogeneity of sRNA as a 
factor in biosynthetic control. The role 
of sRNA as a control element was 
considered from the point of view of 
alteration of acceptor activity, modifi- 
cation of codon recognition, or modifi- 
cation of the specificity of amino acid- 
acceptor activity. The involvement of 
sRNA in the Escherichia coli B-T2 
phage system was studied. Following 
infection only the leucyl-sRNA showed 
appreciable difference in its behavior 
on a methylated albumin-kieselguhr 
column. Time studies indicate some of 
the host cell leucyl-sRNA is trans- 
formed to the new form. Much re- 

mains to be done to correlate these 
observations with the biosynthetic con- 
trol mechanisms of the cell and rela- 
tion to phage infection. 

In a paper on mutation and protein 
structure in tobacco mosaic virus, 
H. G. Wittmann (Max-Planck Institut, 
Tiibingen) discussed the known amino 
acid replacements in tobacco mosaic 
virus coat protein that have been pro- 
duced by mutagens acting on tobacco 
mosaic virus. About 170 mutants pro- 
duced by treatment with nitrous acid, 
fluoroacil, or hydroxylamine have been 
isolated and studied. In addition to 
amino acid replacements, the altera- 
tions in serologic and electrophoretic 
properties of the proteins with localized 
amino acid replacements were studied. 
In certain cases the ability of the 
viral subunit to aggregate was investi- 
gated. It was shown that replacement 
of only one amino acid was sufficient 
to prevent aggregation (under certain 
conditions), thus leading to a condi- 
tional lethality. The changes in pro- 
tein in about one-third of the mutants 
studied were sufficiently extensive so 
that the serology was appreciably dif- 
ferent. 

The nature and action of repressors 
in the biosynthesis of proteins have been 
studied by John R. Sadler (University 
of Colorado Medical School, Denver) 
and Aaron Novick (University of Ore- 
gon). Using the Jacob and Monod 
model of repressor function as a start- 
ing point, Sadler and Novick showed 
that many aspects of the model fit 
very well the experimental observations 
for a lac operon and lac repressor in 
E. coli. To gain insight into the na- 
ture of these elements, mutants sensi- 
tive to temperature were studied. In 
one instance the lac repressor was heat 
labile, while in two other mutants the 
synthesis of the lac repressor was heat 
sensitive. By a combination of kinetic 
and genetic studies with these mutants 
it was shown that the product of the 
i-gene that regulates lactose metabo- 
lism either is the repressor or con- 
tains the repressor. The repressor is 
"growth unstable" with a mean life of 
one-fifth to one-tenth of a bacterial 
generation time. Inducers cause struc- 
tural changes in the repressor in that 
the heat stability is altered. 

Robert B. Hurlbert (University of 
Texas M. D. Anderson Hospital and 
Tumor Institute) spoke on the role of 
subcellular organization in the control 
of RNA synthesis. His work particular- 
ly concerned the action of the RNA 
synthesizing system in isolated nuclei 
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and nucleoli. Functional nuclei isolated 
from the Novikoff ascites rat tumor 
and rat liver incorporated P32-labeled 
nucleotides into nuclear RNA. The 
composition of this newly formed, la- 
beled RNA resembled that produced 
in living cells and had a moderately 
high content of guanine and cytosine. 
Inhibition by actinomycin D indicated 
that the labeled RNA was formed on 
a DNA template, which in these nu- 
clei has a high content of adenine and 
thymine. 

Autoradiographic localization of tri- 
tiutn-labeled RNA precursors showed 
about two-thirds of the newly synthe- 
sized RNA to be associated with the 
nucleoli. Further proof that the RNA 
polymerase functioning in this system 
is associated with nucleoli was provid- 
ed by the preparation of isolated nu- 
cleoli capable of the synthesis of RNA 
under conditions comparable to those 
for nuclei. The results indicate that the 
isolated nucleoli are involved in the 
synthesis of ribosomal RNA and that 
histones may form part of the struc- 
tural organization of the nucleoli neces- 
sary for the selective control of the 
"readout" of DNA by means of RNA 
polymerase. 

Cellular organization and poliovirus 
infection was the subject of a paper 
by Sheldon Penman (Albert Einstein 
College of Medicine). Previous work 
with HeLa cells infected with polio- 
virus had shown formation of poly- 
ribosomes specific to poliovirus. Such 
polyribosomes are much larger than 
the polyribosomes of the host cell soon 
after infection (3/2 hours). Another 
early effect after infection is the for- 
mation of virus synthesizing bodies. On 
the basis of pulse-labeling studies cor- 
related with density gradient isolation, 
apparently all the functions leading to 
the production of progeny virus are as- 
sociated with the virus-synthesizing 
bodies. These bodies contain the ele- 
ments engaged in viral RNA and pro- 
tein synthesis and virus particles in 
various states of assembly. 

It was shown that the synthesis of 
new viral RNA was necessary to ob- 
tain a stimulation of choline incorpora- 
tion. Thus, this latter phase correlates 
with the production of the virus-syn- 
thesizing bodies that contain lipopro- 
tein. 

Enzymes as molecular markers of 
cellular differentiation were discussed 
by William J. Rutter (University of 
Illinois). Two fructose diphosphate al- 
dolases (A and B) were discussed. Each 
has a similar amino acid composition, 
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the same number of active sites, and 
the same number of peptide chains; 
however, they are immunologically dis- 
tinct and have different peptide maps. 
Thus they are concluded to be homol- 
ogous, but coded by different genome 
regions. Catalytically, aldolase A func- 
tions best in glycolysis and aldolase 
B favors gluconeogenesis. In early em- 
bryos the A form predominates. Dur- 
ing differentiation there is a change- 
over to a predominance of B (for liver 
and kidney). Rate of labeling in the 
two forms was studied in embryonic 
liver by using anr immunochemical iso- 
lation system. The rate of synthesis of 
the A form drops following onset of 
the synthesis of the B form. The find- 
ings indicate the fundamental change 
in this differentiation is "locked" into 
the cells and not mediated by external 
inducers. 

A quite different example was cited 
for differentiating pancreas which re- 
quires an "external" mesenchyme for 
normal development, including transi- 
tion to cells producing the normal 
pancreatic enzymes. 

D. D. Brown (Carnegie Institution 
of Washington) reported experiments 
showing that newly synthesized RNA 
is first detectable (P32 incorporation) 
at the late cleavage stage of the de- 
veloping embryo of Xenopus laevis. 
This "dRNA" is similar to DNA in 
its base composition and is associated 
with the ribosomes. New 4S RNA is 
not detected until a slightly later 
stage just prior to gastrulation. At the 
dorsal lip stage of gastrulation, syn- 
thesis of 28S RNA was detected. 

The foregoing observations are con- 
sistent with a pattern of synthesis of 
sRNA and mRNA (which are prob- 
ably equated with the operationally de- 
fined 4S RNA and dRNA) to be 
used in protein synthesis supported by 
ribosomes present at fertilization. No 
new ribosomes are required until hatch- 
ing because there is a very large con- 
tent of maternal ribosomes in the ori- 
ginal egg. A mutant strain of X. laevis 
whose cells contain no nucleoli cannot 
synthesize rRNA but will develop to 
the early swimming stage, consistent 
with this pattern of RNA synthesis 
during early development. Also corre- 
lated with this pattern of RNA syn- 
thesis is the absence of nucleoli during 
early development. 

Hans Laufer (Johns Hopkins Uni- 
versity) discussed relationships between 
chromosomal puffing and cellular func- 
tion during insect development. The 
insect Chironoinus thtumni was stud- 

ied during the larval-pupal transfor- 
mation. Several enzymes were studied 
in the differentiating salivary glands. 
Although some of the enzyme changes 
correlated with puffing in the Balbiani 
rings of the chromosomes in the sali- 
vary gland, tracer studies and im- 
munochemical isolations led Laufer to 
conclude that tissue specificity of the 
enzymes was not great enough to ac- 
count for the specificity of the puffing. 
To circumvent this dilemma, Laufer 
proposes that the activity of the Bal- 
biani ring correlates with the produc- 
tion of a transport system in the sali- 
vary gland, which in turn moves en- 
zymes from other parts of the insect 
circulation and into the secreted prod- 
uct of the gland. 

The detection of chemical factors in 
morphogenic induction was the subject 
of Stanley Cohen (Vanderbilt Univer- 
sity). Methods that have been utilized 
were illustrated by specific examples- 
cartilage induction from explanted so- 
mites (Holtzer and co-workers), induc- 
ing action of nerve growth factor 
(Levi-Montalcini and Cohen), and the 
epidermal growth stimulating factor. 

Lubomir S. Hnilica (Univeristy of 
Texas M. D. Anderson Hospital and 
Tumor Institute) reported on the role 
of nuclear proteins in hereditary mech- 
anisms of higher organisms. The pos- 
sibility that histones may act as gene 
suppressors or regulators induced many 
researchers to investigate such mecha- 
nisms. From several possibilities the 
most preferred is the assumption that 
the regulatory function of histones re- 
sides in the tissue and species specifici- 
ty of their primary structure. However, 
in Hnilica's studies, analyses of his- 
tones rich in arginine and lysine from 
different tissues failed to reveal any 
specificity (differences) in their chem- 
ical composition. 

It was speculated that the genetic 
expression and the differentiation may 
be controlled by variations in the sta- 
bility of different histone fractions rath- 
er than by the genetically vulnerable 
mechanism exerted by changes in the 
primary structure of histones in dif- 
ferent tissues. To investigate this pos- 
sibility, the incorporation of lysine 
C14 into the four main histone frac- 
tions was studied in specimens of nor- 
mal and regenerating rat liver and in 
Novikoff hepatoma. Different histone 
fractions were found to incorporate 
the lysine C14 to a different extent. 
These results led Hnilica to propose 
that histones play a passive role in 

genetic regulation, with anticipated 
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differences in turnover rates rather 
than differences in primary structure 
of histone fractions from various tis- 
sues or species. 

Barbara E. Wright (Huntington Me- 
morial Hospital of Harvard Univer- 
sity) reported on recent studies on con- 
trol of carbohydrate synthesis in the 
slime mold (Dictyostelium discoideum). 
In this system differentiation is in- 
duced by a change in environment, 
the removal of exogenous nutrients. In 
the terminal stage of the differentia- 
tion, preformed cellular materials, 
such as protein, are converted to two 
complex carbohydrates in the cell wall. 
It is possible to synthesize labeled car- 
bohydrates with uridine diphosphoglu- 
cose-C14 in an in vitro system. The 
enzymes required for this synthesis are 
very labile in early stages of the dif- 
ferentiation but as differentiation pro- 
ceeds the enzymes are more stable (or 
conversely less degradative conditions 
are encountered). For this reason, 
changes in enzyme levels cannot yet 
be measured. It has been established, 
however, that adequate enzyme levels 
are present long before cell wall poly- 
saccharide accumulates. More closely 
correlated with the onset of cell wall 

polysaccharide synthesis is the accumu- 
lation of the precursor compounds, glu- 
cose, glucose-6-phosphate, and uridine 

diphosphoglucose. The level of the lat- 
ter compound and the kinetics of the 
cell wall synthesis indicate it is one 

limiting factor in the cell wall biosyn- 
thesis. The work of Wright thus focuses 
attention on intermediary metabolites 
as significant factors in differentiation 

quite separate from any role in a feed- 
back system. In order to prevent re- 

garding this as an oversimplification, 
she called attention to the fact that dif- 
ferentiation was ultimately a composite 
of a multiplicity of limiting factors. 

James B. Walker (Rice University) 
discussed metabolite-repressor: recep- 
tor interaction during embryonic de- 

velopment. Of the several programmed 
metabolic events in this system (the 
chick embryo), few have proven to be 

subject to external perturbation with 

physiological compounds. One system 
is remarkably susceptible, however, and 
this is the enzyme system for the syn- 
thesis of creatine. Walker has shown 
that the metabolite repressor :receptor 
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Medical Research, London) spoke on 
growth and developmental hormones as 
tools for the study of biosynthetic con- 
trol mechanisms. He reviewed the ef- 
fects of hormones on nucleic acid syn- 
thesis. It is now apparent that several 
hormones promote RNA synthesis in 
target organs as one of the very early 
observable effects. Tata presented data 
for the thyroid hormone induction of 
metamorphosis in the American bull- 
frog. The lag period for the precocious 
production of proteins which appear 
following thyroid hormone was shown 
to be one of active RNA synthesis. 
Density gradient studies during this 
period (40 to 60 hours after adminis- 
tering) showed newly formed poly- 
somes, presumably bearing mRNA for 
the new protein synthesis that was to 
follow. It was stressed that an increase 
in mRNA is not the only means for 
increasing new protein synthesis. Stim- 
ulation of other RNA synthesis (ribo- 
somal and sRNA) would effectively 
increase the synthetic machinery for 
the synthesis and, in fact, may be as 
important to hormone action as 
mRNA synthesis. Labeling patterns in 
the sequence of RNA polymerase in- 
crease during the combined action of 
growth and thyroid hormones on liver 
in hypophysectomized rats indicate 
that the two hormones act at different 
initial sites. In conclusion, Tata stressed 
that the many levels at which hor- 
mones act make the hormones versa- 
tile tools in exploring regulatory mech- 
anisms in higher organisms during de- 
velopment. 

Ulrich Clever (Purdue University) 
reported on the control of gene ac- 
tivity as a factor of cell differentiation 
in insect development. Certain insects 
are particularly suited to the study of 
gene activity because the "puffing" 
phenomena may be correlated with an 
active gene. The use of the hormone 
ecdysone to induce differentiation pro- 
vides still another dimension to such 
studies. Clever described changes in- 
duced in chromosome activity in Chiro- 
nemus tentrans and those genes which 
were directly affected by ecdysone. 
The primary target of the hormone 
appeared to be the same in different 
stages of development and in different 
tissues even though the final cell re- 
actions were not the same. Also, cer- 
tain genes must be active in order for 
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stages of development and in different 
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actions were not the same. Also, cer- 
tain genes must be active in order for 
other genes to respond to ecdysone 
(temporal and sequential action). These 
effects may be shown in two ways. 
First, the age of the insect (larva- 
pupa) is important to the action of the 
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hormone. Second, the application of 
actinomycin D may alter the course 
of the response to ecdysone. Some 
"puffs" may be activated in the ab- 
sence of protein synthesis (puromycin 
resistant), while others require protein 
synthesis for activation. 

Jean D. Wilson (University of Texas 
Southwestern Medical School, Dallas, 
Texas) and Peter M. Loeb reported on 
their studies on control by estrogen 
and androgen of cell biosynthesis in 
target organs, delineating still further 
the site of action of the sex hormones 
in target organs. Wilson and Loeb have 
studied labeled-testosterone localization 
in the preen gland of the duck. They 
concluded that testosterone label local- 
ized in an area of the cell actively syn- 
thesizing RNA in this tissue. 

Using the crested newt as test mate- 
rial, they showed by autoradiography 
that tritiated estradiol localizes in the 
lampbrush chromosomes in ovary nu- 
clei, presumably the site of active gene 
transcription. These studies suggest the 
mechanism of action of estrogen and 
androgen involves the regulation of 
specific gene activity. In the case of 
testosterone, this regulation appears to 
involve some types of reaction with 
the histone or protein associated with 
the DNA. 

Regulation of enzyme action by me- 
tabolites was discussed by Carl Frieden 
(Washington University, St. Louis, 
Missouri). The enzymes considered 
were those whose activity is influenced 
by metabolites or end products which 
are not substrates for the enzyme. Sev- 
eral such examples are now known. 
This form of enzyme control is in- 
volved in three types of regulation: 
(i) those enzymes whose control will 
influence the particular metabolic path- 
way relative to other possible meta- 
bolic pathways; (ii) those enzyme-meta- 
bolite interactions which will affect en- 
zyme subunit interaction to affect en- 
zyme activity and thus metabolic rate; 
and (iii) those enzyme-metabolite in- 
teractions which affect primarily en- 
zyme kinetics. All three types of regula- 
tion may be explained as allosteric ef- 
fects. 

Some forms of human disease can 
be considered in terms of regulatory 
mechanisms that involve control genes 
and structural genes. Genetic regula- 
tory mechanisms as exemplified by hu- 
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man disease was discussed by Alex- 
ander G. Beam (Rockefeller Institute). 
Beam cited genetic studies on the 
transferrins, gamma globulins, bisal- 
buminemia, and others as specific ex- 
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Ten times 
the accuracy, 
one-tenth 
the time 
New Six-dial Double 
Ratio Set gives 
quick, ppm readings 
of low resistances 

Do you need to be sure of the last 
digit in resistance such as 1.00007 ohms 
...and would you like to be sure with- 
out undertaking tedious measurements 
and computations? 

Then L&N's new Double Ratio Set is 
for you. Laboratories find it ten times as 
fast as a Universal Ratio Set. And read- 
ings can be accurate to within one part 
per million. 

One feature facilitating such speed 
and accuracy is the built-in lead com- 
pensation. There are no time-consuming 
adjustments of wire lengths or knife 
edges. Instead, rotary-switch decades 
and a slidewire are quickly turned to a 
balance point, thus setting the lead 
ratio to the measuring ratio. 

USED IN SEVEN WAYS FOR 
NUMEROUS APPLICATIONS 
* Double Ratio Set-Compare shunts, 

standards and resistances of 10 ohms 
or less. 

* Direct-Reading Ratio Set -Compare 
resistances for a number of specific 
ratios. 

* Universal Ratio Set -Calibrate high- 
precision potentiometers. 

* Limit Bridge-For resistor acceptance 
testing. 

* Resistance Box-Use it as a six-dial, 
four-terminal box ranging from 100 
to 1,111.110 ohms. 

* Transfer Standard-To check linearity 
of slidewires, voltage dividers and 
other ratio sets. 

* Temperature Bridge-Using platinum 
resistance thermometers. 

The 4398 is available in many models 
to suit your specific needs. We'd like to 
tell you more about its construction 
and its operating parameters. Write to 
Leeds & Northrup Company, 4926 Sten- 
ton Avenue, Philadelphia, Pa. 19144- 
or contact your nearby L&N office. 
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amples of structural gene mutations 
that have been studied for human plas- 
ma proteins. In the erythrocyte pro- 
teins a very impressive series has been 
accumulated, including the several 
known hemoglobin variants, Thalas- 
semia (several suspected structural mu- 
tations, at least), and blood group sub- 
stances. Several examples were also fur- 
nished for human disease that have 
been analyzed as control gene muta- 
tions (for example, high fetal hemo- 

globin, hemophilia A and B, and an 

a, antitrypsin disease which produces 
an unusual emphysema). 

Altered template stability in rat 

hepatomas has been shown to be an 

important aspect of tumors by Henry 
C. Pitot and co-workers (McArdle Lab- 

oratory, University of Wisconsin, Mad- 
ison). Studies reported by Pitot have 
shown enzyme template stability in sev- 
eral minimal deviation hepatomas to 

vary considerably. In some of these 

highly differentiated tumors half-life of 
the template, as studied by the duration 
of the actinomycin D resitant period, 
may be very near or even greater than 
the normal liver stability, but in others 
the corresponding value is much de- 
creased. 

Since it has been known for some 
time that hepatomas fail to respond 
to normal enzyme inductions (for ex- 

ample, synthesis induced by substrates 
or hormones), it is possible this defec- 
tive control of enzyme synthesis in 

hepatomas is related to the altered tem- 

plate stability. 
Marvin D. Siperstein (University of 

Texas Southwestern Medical School, 
Dallas, Texas) has made a compari- 
son of feed-back mechanisms of choles- 
terol metabolism in liver and hepa- 
toma. The normal liver is subject to 
control of cholesterol biosynthesis at 
the point of conversion of /3-hydroxy- 
/-methylglutarate to mevalomate by 
an end-product inhibition. The control 

appears to be related to a site in the 
membrane portion of the liver micro- 
some fraction. This control is absent 
in hepatoma for which Siperstein pos- 
tulates a steric alteration of the site. 

In a paper on regulatory steps in 
the replication of mammalian cell nu- 
clei Gerald C. Mueller (University of 
Wisconsin) presented evidence for se- 

quential steps in replication. Cultures 
of HeLa or human lymphocytes, syn- 
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The Reichert Zetopan is ingen- 
iously designed for maximum 
working comfort and operational 
ease. 
It has built-in illuminating sys- 
tems for transmitted, reflected 
and "mixed" light, and offers 
unlimited versatility, for investi- 
gating transparent, opaque and 
semi-opaque specimens. 
Outstanding features are: 

Contrast Fluorescence Micros- 
copy * Anoptral & Interference 
Contrast * Polarization Interferom- 
etry * Cinephotomicrography and 
Time Lapse System * Four alter- 
nate Light Sources * Components 
for research in metallography & 
Polarized Light * Photomicrog- 
raphy with 35 mm. and Polaroid 
Land Cameras 

I4acker 
Request literature or demonstration 

William J. Hacker & Co., Inc. 
Box 646, W. Caldwell, N. J., (201) 226-8450 
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Life Insurance Rates 
Plus "QUANTITY SAVINGS" DIVIDENDS, which 
reflect the economy of issuing larger policies. 

For example, 

A 50,000 POLICY COSTS ONLY 98 

Life Insurance Rates 
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A 50,000 POLICY COSTS ONLY 98 
at age 30. Here's how:.,N 

$50,000 20-Year Home Protection Policy / 
Age at Issue 25 X 30 4 35 
Annual Premium (Payable only 16 Years) $134.00 $159.00 $206.50 
Cash Dividend End of First Year* 55.50 61.00 70.50 

First Year Net Premium $ 78.50 98.00 $136.00 
*These dividends are based upon the 1965 dividend scale and are, of 
course, not guaranteed. 
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This is a plan of level premium Term insurance which provides its largest 
amount of protection initially, reducing by schedule each year over a 20- 

year period to recognize decreasing insurance needs. There are several 
other insurance periods, and Home Protection policies are available at all 

ages under 56. 

ARE YOU ELIGIBLE FOR TIAA? Yes, if you are employed by a college, university, 
private school, or other nonprofit educational or scientific institution that 

qualifies for TIAA eligibility. 
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tion of TIAA policies for your age. TIAA is nonprofit and employs no agents. 

r ---- ----------ia a 

This is a plan of level premium Term insurance which provides its largest 
amount of protection initially, reducing by schedule each year over a 20- 

year period to recognize decreasing insurance needs. There are several 
other insurance periods, and Home Protection policies are available at all 

ages under 56. 

ARE YOU ELIGIBLE FOR TIAA? Yes, if you are employed by a college, university, 
private school, or other nonprofit educational or scientific institution that 

qualifies for TIAA eligibility. 

Send the coupon for the new Life Insurance Guide and a personal illustra- 
tion of TIAA policies for your age. TIAA is nonprofit and employs no agents. 

r ---- ----------ia a 
TEACHERS INSURANCE AND ANNUITY ASSOCIATION 
730 Third Avenue, New York, N. Y. 10017 

Please send the new Life Insurance Guide and personal illustrations. 

TEACHERS INSURANCE AND ANNUITY ASSOCIATION 
730 Third Avenue, New York, N. Y. 10017 

Please send the new Life Insurance Guide and personal illustrations. 

i i 

_Date of Birth _Date of Birth 

Dependents' Ages, Dependents' Ages, 

Nonprofit Employer. Nonprofit Employer. 
college, university, or other educational or scientific institution college, university, or other educational or scientific institution 

porated into early replicated DNA but 
not in late replicated DNA. This late 
replicated DNA is essential for cell 
division, because blockage by phleomy- 
cin is selective for this portion of 
DNA replication. Inhibition by phleo- 
mycin, puromycin, or parafluorophenyl- 
alanine showed that both RNA syn- 
thesis and protein synthesis were re- 

quired for triggering replication. 
A. Clark Griffin (University of Texas 

M. D. Anderson Hospital) made a com- 

parison of protein-synthesizing systems 
from normal and tumor tissues. Studies 
were carried out on in vitro amino acid 

incorporating systems isolated from 
Novikoff ascites tumor cells, rat liver, 
and Escherichia coli. The ascites 
tumor and liver components were com- 

pletely interchangeable in terms of 
amino acid activation or incorporation. 
Synthetases from tumor or liver would 
form the aminoacyl-sRNA (for sixteen 
amino acids that were tested) in the 
presence of sRNA isolated from liver 
or tumor. The tumor synthetase frac- 
tion catalyzed the formation of arginyl- 
sRNA in the presence of yeast sRNA 
while liver synthetase fraction failed 
to catalyze this reaction. 

Specificity of the transfer enzymes 
was also studied. Carbon-14-labeled 
aminoacyl sRNA's were added to the 
ribosomes along with energy compo- 
nents. In each system the correspond- 
ing transfer enzyme fraction was es- 
sential for amino acid incorporation, 
as measured by insolubility in hot 
trichloroacetic acid. Tumor and liver 
systems were interchangeable while E. 
coli ribosomes would not respond to 
the mammalian transfer enzymes. 

It is important that a means of 

studying gene combinations in cells of 
higher organisms be available. Hybridi- 
zation of cells presents the most direct 
approach currently available for such 
studies. In discussing hybridization of 
somatic cells and phenotypic expres- 
sion, Boris Ephrussi (Western Reserve, 
Cleveland, Ohio) reported on his work 
in this field. 

From studies of the phenotypic ex- 
pression of hybridized cells, examples 
of production of two forms of f-glu- 
curonidase were cited, each form de- 

riving originally from the parent strain. 
In other cases enzyme forms have been 

suppressed in hybrids by a regulatory 
interaction, because under other con- 
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of carcinogenesis which states that car- 

cinogenesis involves deletion or alter- 
ation of a regulatory mechanism, not 
a structural gene. 

Since 1950 a traditional highlight in 
this symposium is the presentation of 
the Bertner Award for Outstanding 
Achievement in the Field of Cancer 
Research. This year's recipient was 
Erwin Chargaff (Columbia University 
College of Physicians and Surgeons, 
New York). In the award presentation 
by R. Lee Clark (University of Texas 
M. D. Anderson Hospital and Tumor 
Institute) Chargaff was cited for his 
numerous contributions to nucleic acid 
chemistry, and particularly for the 
careful analytical studies which estab- 
lished the adenine-thymine and gua- 
nine-cytosine regulatorities in the base 
composition of DNA. After accepting 
the award, Chargaff spoke on the bi- 
ological consequences of base-pairing 
in nucleic acids. The lecture began with 
some thoughtful comments on contem- 
porary science, then briefly reviewed 
some of the contributions of Chargaff 
and his co-workers concerning base- 
pairing. 

A final subject of the lecture con- 
cerned recently gathered evidence for 
the symparallel or antiparallel polarity 
of the strands in native DNA. Josse, 
Kaiser, and Kornberg have presented 
nearest-neighbor frequency studies of 
in vitro, enzymatically synthesized, 
DNA which indicate an antiparallel 
alignment. Chargaff's studies approach 
the problem using native DNA as the 
material investigated and a detailed 
analysis of the resulting isostiches con- 
taining one or two bases. The isolated 
isostiches can be analyzed for their se- 
quence (for example, pApGp versus 
pGpAp) and the resulting distributions 
of isostich-two content compared with 
that expected for a syn- or antimodel 
of DNA strands. The data are in ac- 
cord with the antiparallel model, thus 
affording experimental support for as- 
sumptions that have long been held for 
native DNA. 

The symposium was supported by 
grants from the National Cancer In- 
stitute, U.S. Public Health Service, and 
the American Cancer Society, Texas 
Division. The full text of the papers 
will be published as a monograph en- 
titled "Developmental and Metabolic 
Control Mechanisms and Neoplasia." 
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Control Mechanisms and Neoplasia." 
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Mr. Kolb's experience with CO REX pipets 
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a high and favorable report on them," he 
said. 

Sheer longevity isn't the only feature of 
COREX pipets that he likes, though. He 
appreciates their sharp and uniform gradu- 
ations, their big and readable numerals, and 
the uniform flatness of their tops that makes 
pipetting go more surely and precisely. 

COREX centrifuge tubes have earned his 
confidence, too. His lab uses high-speed 
and low-speed COREX tubes exclusively. 
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