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Recent advances in fundamen-
tal biochemistry have generated
much speculation about genetic

engineering, the calculated mod-
ification or design of an orga-
nism based on new knowledge of
the genetic code. Now the first
factual example to illustrate
such an effort has been reported.
(The report in Nature maga-

zine, by Drs. Stanfield Rogers
and Peter Pfuderer, of Oak
Ridge National Laboratory, also
indicates the broadening func-
tions of these laboratories, for
the research was sponsored joint-
ly by the Atomic Energy Com-
mission and by the National Can
cer Institute.)

In higher organisms, the ge-

netic code Is embodied in the
DNA of the chromosomes of

each cell. This is then trans-
lated into multiple copies of

RNA ☁☁messenger☂☂ molecules

and these in turn regulate the

formation of the various pro-
teins that make up the cell.
Some simple viruses, like the

tobacco mosaic virus, have a
simpler life cycle that bypasses
the DNA. Instead, their RNA
functions both as the hereditary
material, being able to repli-
cate as such, and as its own
messenger. The tobacco mosaic
virus, a disease of tobacco
plants, has been much used for
basic studies of virus biochem-
istry.
Previous studies pioneered by

Dr. Marshall Nirenberg had es
tablished that the triplet in mes-
senger RNA that reads ☁☁A-A-A-☝
(A etanding for adenine) is
translated into the amino acid
protein chain. Rogers and Pfu-
derer~ used a specific enzyme
to add a chain of about 18 A's to
 

the ent? of the natural tobacco
mosaie virus molecule. After

purifying the product, they then

used the modified complex to in-
fect tobacco plants. If the dan-
gling chain of AAA-triplets was

translated according to modern
theory, they reasoned, they

should find new substances in
the infected leaves, namely
strings of up to six lysines.
This is precisely what they re-

port. .

The most important point that
remains to be investigated is
how the modified complex fune-
tions as a virus ♥ that is, wheth-
er it replicates itself according
to expectation. This information
should be available very soon.

The result has mainly theo-

retical interest, by corrobora-

ting contemporary speculations

about ways in which modified

viruses ♥ and, by implication,

genes of higher organisms ♥

ean he artificially designed,
We can expect to hear scon

of methods of grafting two pre-

existing sequences together, so

that tobacco mosaic virus could
be extended with a more

meaningful message than one

for monotonous lysine strings,

This could then lead, for ex-

ample, to the production by vi-

rus « infected plants of pre-
cious and rare products like

human growth hormone.

Even monotonous sequences
may have great economicsignifi-
cance, The AAA, . .modification
theoretically should exaggerate
the amount of lysine manufac-
tured by the infected plant. Ly-
sine is one of the essential amino
acids and many cases of mal-
nutrition stem from a deficiency
of lysine in the locally available
food crops, We can readily vis-
ualize the engineering of tem-
pered plant viruses that would

augment the value of the protein

produced by conventional crops.
The extension of this approach

to animal viruses, furthermore,
is one of the most promising ap-
proaches to a fundamental at-
tack on genetic defects in man:
the missing genes might be rein-
troduced into afflicted children
by vaccinating them with special-
ly engineered viruses.
There is, as always, another

side to the coin. The lead editori-
al in the same issue of Nature
remarks: ☜It is hard to decide
why discussion of chemical and
biological warfare has become
so fashionable.☂ But the obvious
application of this new science
to military progress in anti-hu-
man, viral weapons certainly

adds new substance to our anx-
jeties about biological warfare.


