
Meetings 

Molecular Biology of Human Milk 

Viruslike particles are observed in 
some human milks examined by elec- 
tron microscopy. In addition, human 
milk particles having the same buoyant 
density range as known RNA tumor 
viruses have been shown to contain 
RNA-dependent DNA polymerase (re- 
verse transcriptase) and also 70S RNA 
-characteristics common to all known 
oncogenic RNA viruses (oncornavi- 
ruses). Many questions concerning these 
particles are being studied, such as 
whether the particles have an etiological 
role in human breast cancer, whether 
their presence correlates with the risk 
of getting breast cancer, and whether 
they share any other characteristics 
with known oncornaviruses. The inhibi- 
tory factors in human milk which cause 
destruction of added known oncorna- 
viruses are also under scrutiny. A meet- 
ing was convened at the Institute for 
Medical Research (IMR), Camden, New 
Jersey, on 11 December 1972 to foster 
communication between 12 research 
groups studying the particles in human 
milk. 

Polyadenylate [poly(A)] sequences 
about 200 nucleotides long have been 
found in the 70S RNA of oncornavi- 
ruses. D. Colcher, J. Schlom, and S. 
Spiegelman (Columbia University) 
opened the meeting by reporting their 
studies-done in collaboration with D. 
Gillespie of the National Cancer Insti- 
tute (NCI)-to detect poly(A) se- 
quences in human milk particles. They 
used radioactive polyuridylate [poly(U)] 
for hybridization against RNA isolated 
from human milk particles. Of 25 hu- 
man milks examined, 24 percent were 
found to contain poly(A) sequences. 
Size determination for the poly(A)* 
poly(U) complex on 10 percent poly- 
acrylamide gels (done for two samples) 
revealed a homogeneous poly(A) 
sequence about 200 nucleotides long. 
The poly(A) assay can be used to 
quantitate RNA tumor virus and 
viruslike particles from human milk. 
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H. Chopra and P. Ebert (NCI) re- 
ported their electron microscopic and 
reverse transcriptase studies with human 
milks. They could not detect any par- 
ticle resembling type B murine mam- 
mary tumor virus (MuMTV) in 460 
milks examined, but 50 milks were 
found to contain type C-like particles. 
Further, there was no correlation be- 
tween the detection of viruslike parti- 
cles and family history of breast cancer 
in the milk donors. Ebert and Chopra 
examined 40 milk samples by the tech- 
nique of simultaneous detection for re- 
verse transcriptase and 70S RNA in 
human milk particles. By this technique, 
77 percent of the milks were found to 
be positive. 

B. Gerwin (NCI) reported that no 
enzyme like those of the oncogenic 
viruses can be purified from human 
milk. A polydeoxythymidylate [poly- 
(dT)] synthetase is found which elutes 
at a KCI concentration of 0.55 to 
0.65M. This enzyme from human milk 
has not been found in several human 
cell lines examined. The presence of 
this enzyme does not correlate with 
positive endogenous reactions (in which 
no synthetic template is added) or with 
simultaneous detection reactions, or 
with positive family history of breast 
cancer. 

An inhibitory factor (or factors) in 
human milk interferes with reverse 
transcriptase activity of oncornaviruses, 
as determined by measuring the recov- 
ery of reverse transcriptase activity 
when the viruses are mixed with human 
milk. The nature of the inhibitor (or in- 
hibitors) was discussed at the meeting. 
N. H. Sarkar (IMR) found considerable 
morphological destruction of MuMTV 
added to some human milks. There was 
also a loss of reverse transcriptase ac- 
tivity. He found that the fat fraction of 
human milk contains maximum inhibi- 
tory activity. In contrast, W. Feller 
(Georgetown University), using avian 
myeloblastosis virus (AMV), found the 

majority of the inhibitory activity in the 
high-speed pellet fraction of human 
milk. 

J. McCormick and M. Rich (Michi- 
gan Cancer Foundation, Detroit) re- 
ported that ribonuclease present in 
human milk contaminates the particle 
preparation and interferes with the 
simultaneous detection test for reverse 
transcriptase, so that when Rauscher 
leukemia virus was added to human 
milk the reverse transcriptase activity 
of the virus was markedly inhibited. 
Thus, negative results for reverse tran- 
scriptase in human milk by the simul- 
taneous test do not necessarily indicate 
absence of virus, and the results of this 
method as presently carried out in 
human milk cannot be expected to cor- 
relate with other indications of the 
presence of a virus. 

J. Charney (IMR) and N. H. Sarkar 
reported on the infectivity titers of 
MuMTV after the virus was mixed with 
whole human milk and with the skim 
and cream fractions. Of the initial in- 
fectivity, less than 10-4 was left after 
virus was mixed with cream; the cor- 
responding values were 10-3 for whole 
milk and 10-2 for skim milk. There 
was a high correlation between the loss 
of titer and the destruction of B par- 
ticles as seen in the electron micro- 
scope. Although ribonuclease may be a 
factor in the loss of reverse transcrip- 
tase caused by many human milks, there 
must be another factor that acts on the 
whole virion and destroys the infectivity. 
Sarkar pointed out that ribonuclease 
has no effect on whole virions or on 
nucleoid (viral core) preparations. 

A. Dion and A. Vaidya (IMR) de- 
scribed the problems encountered in 
carrying out correlative studies between 
the detection of viruslike particles by 
electron microscopy and the presence 
of reverse transcriptase in human milks. 
In addition to the presence of inhibitory 
factors, it is possible that cryptic viruses 
without the enzymatic activity, as well 
as low concentrations of particles with 
high polymerase activity, might also be 
causing these problems. On the basis of 
his studies with MuMTV, Dion recom- 
mended the following procedures to 
circumvent these problems and to in- 
crease the sensitivity of the reverse 
transcriptase assay: (a) banding of the 
particles in density gradients; (b) prior 
incubation of the particles at 37?C for 
10 minutes after the disruption; and 
(c) addition of oligo(dT) (about ten nu- 
cleotides long) to the reaction mixture. 
By using these techniques, 72 percent of 
the milk samples were found to be posi- 
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This decrease could be correlated with of preserving and separating the various 
the amount of ribonuclease found in types of particles are rapidly improving. 
the milk. 5) The elution profile of a poly(dT) 

4) Unclassified viruslike particles as synthetase from human milk particles 
well as C-type and occasionally B-type on phosphocellulose columns was found 
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samples, which also contain a virulytic known oncornaviruses. 
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of the host, whether cell or animal, to mal amounts of interferon in the ab- 
infection by viruses and possibly by sence of any detectable viral RNA 
other agents. Apart from its theoretical synthesis, either single- or double- 
aspects, interferon is potentially impor- stranded, would suggest that some ac- 
tant in human chemotherapy, both in tivity of the input virion may be the 
virus and tumor treatment. The current initiating process. Other data suggest 4 

status of interferon researc'h was sum- that function of virion-bound polymer- 
marized in a recent international work- ase may be important in induction by 0 
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National Institute of Allergy and In- synthetic inducer polyinosinic acid 
fectious Diseases. polycytidylic acid [poly(I) poly(C)] it 

The first session was devoted to con- was concluded that: (i) an unblocked 
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trol mechanisms in interferon induc- 2'-hydroxy group is needed for activity, 4 

tion. Studies with metabolic inhibitors and (ii) modifying the structure so as 
have suggested that interferon produc- to alter toxicity and activity did not -  F 
tion by the cell may be controlled in alter the therapeutic index. The pos- 3  Ii t.., I I n I - U ci e 
the following way. Messenger RNA sible importance of the cell membrane 
(mRNA) for the interferon molecule (a in interferon induction by poly(I) poly- We know your laboratory produces a volum in- 
protein) is not expressed in unstimu- (C) is becoming increasingly apparent. ous amount of work. And that one of your 
lated cells because of the presence of a In regard to stimuli of microbial origin, greatest concerns is time...or the lack of it. You 
repressor protein that binds to the in- two materials were discussed: it has need a centrifuge that operates smoothly no 
terferon mRNA. When a cell is. "in- been determined that the essential moi- matter how great the demands-exactly what 
duced" to make interferon, the repressor ety of the lipopolysaccharide interferon you can expect from this high-capacity unit... 
is inactivated, or perhaps its production stimulator from endotoxin is the lipid a Lourdes excfusive. Portabte, refrigerated, with 

all speed ranges and a solid state speed control is stopped, so that the interferon mRNA A fraction; a soluble protein from selector, the 30R Glini-fuge has a capacity to 
can be translated. Under some con- Escherichia coli was also described as 6,000 ml and forces to 56,000 x G. Instrumen- 
ditions the amount of interferon pro- a potent inducer of interferon. tation includes centrifuge and refrigeration mas- 
duced 15 actually increased n the Included in the second session was a ter switches, brush life indicator signals, con- 
presence of metabolic inhibitors; one discussion on the molecular mechanism tinuous reading electric tachometer, automatic 
proposed explanation is that the inter- of the antiviral action of interferon, synchronous timer with "hold" position, elec- 
feron mRNA continues to be produced Most investigators agreed that cells mi- tro-dynamic brake selector switch, push-but- 
and translated while the repressor pro- tially treated with interferon show a tori start switch, and temperature controller. 
tein is not. Some investigators think selective defect in the translation of a The instrumentpanei for all these operations 
that other control mechanisms are likely viral genome. This selection defect has is up front for easy.control.  -. 

to operate during transcription, been demonstrated both in whole cells For capacity, performance, and easy operation 
The event in virus replication that and with cell-free systems. The trans- youcan count on, bring the Lourdes Model 30R Clint-fuge into your laboratory. For more 

triggers the production of interferon lation of viral RNA may be inhibited . information, write Vernitron or contact your 
remains only partially defined. Double- to a much greater extent if the cells local dealer, Today. And you, too, will praise 
stranded forms of RNA are in general that furnish the cell fractions are the Lourdes. 
better inducers of interferon than are first treated with interferon and then 
single-stranded forms, and this has been infected with virus as compared to in- 
interpreted by some to indicate that the terferon treatment alone. The factors Vernitron Medical Products. In 
double-stranded nucleic acids formed responsible for the decreased transla- 
during virus replication are the trigger- tion are in the cell sap and on the LantCarlstadt,N..LO7O72 
ing entities. However, the fact that ribosomes. Data were presented mdi- 
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