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A Delgian research team has
for the first time

forms most of the outer coat

of the virus, Although a num-

ber of Isolated pieces of this|
lously been

analyzed the chemical make-up
of r gene thatdictates the pro-
duction of a proteln, an
achievement that appears to
bring closer the day when genes
can be made to order and
turned on and off at will.
‘The work is regarded by ex-|
perts in genetics as a signifi-
vant technological feat that,
among other things, provides
further proof that sclentists,
have accurately translated the
genetic code and shows which
parts of the code are most
often used In nature.
Previously, simple artificial
enes with  known structure
have heen synthesized, and two
years ago the Nobel laureate.
Itar Gobind Khorana manu-|
factured a major part of a real
gene using ingenious linking
Il to plece the molecul

gene had previo de-
'termined, the Fiers group was
“the first to work out the en-
tire gene structure and link it)
to 511: critical punctuation
marks that tell where the gene
starts and stops.

“If you ever want lo manip-|
ulate a gene—to turn it on
or off—you have to know
where the signals are that say
‘start here' and ‘stop here'’
Dr. Baltimore ‘explained,

he ability to tumn off (that
js, make nonfunctional) an
RNA gene might one day be
important in cancer cantrol,
since most of the viruses
known to cause cancer in ani-
mals congist of RNA genes. |

Once the sequence of the
MS2 gene was known, the Flers|
group was able to suggest a|
probable model of how the gene/
exists when It is not working.|

{ogelher, Dr. Khorana's gene
dil not direct the production
of & protein,

The Belgian work, hailed this
month in the British journal
Nature as one of the year's
most outstanding achlevements
in molecular biology, was made
{msslble by sophisticated ana.
Iytic techniques worked out b
the Nobel laureate Fredericl
Sanger and colleagues in Cam-|
bridge, England, about five
years ago.

These techniques, which
showed how to determine inl
sequence the “constituents of a
molecule of ribonucleic acid
(RNA), have not previously|
Ireen applied to so complex and!
Iaborious a task ss the com-
plete analysis of a gene.

Genetics research is widely
considered to be one of the
most important avenues to
understanding  how  living
things are built at the most|
basic level,

This understanding may en-
ahle future doctors to correct
inherited genetic defects and
lo treat more effectively a
varlety of degeneratlve diseases|
thought to he related to the
lreakdown of genes that con-
4rol the function of cells.

Many scientistst hope a bet-|
ter ability to manipulate genes
in plants’and animals will also
lead to safer pesticides, new
microbes to break down pol-|
lutants and more nutritlous
foods.

Like Mass Production

‘The achievement by the Bel-
pian tesm, headed by Dr.
Waller Fiers of the State Uni-
versity of Ghent, might be
likened to the manufacture of
the first mass-produced auto-
mobile after others had warked
out the techniques of the as-
sembly line.

“The work demonstrates how
far science has come,” said Dr,
David Baltimore, a leading
molecular blolog[st from the
Massachusetts Institute of Tech-
nology. “It is a landmark of
summation of many years of]
wark, going back to many other
groups. The Belgian team tdok|
on the hardest task. The
broughl Sanger's idea to frui-|
tion.”

Dr. Sanger's team at the Med-|
ical Rescarch Council Labora-
tory of Molecular Biology Is
currently trying to "develop)
methods o analyze

The group that the
molecule must fold up on it
seif into hairpin-like loops,|
forming a that rough-

In all, they found that 49 dif
ferent code words were used inj

the gene.

1t was “a real tedlous job
that took a fot of people two,
to three years to complete,”
Dr. Zinder said, -

‘The authors of the original
report of the achievement, pub-
lished last May in Nature,
'were W. Min Jou, G. Haegeman,
M. Ysebaert and Dr. Flers.

‘The team’s achievement may,
also be useful when science is|
ready to’manufacture genes to|
perform certain desired func-
tions, such as to:supply a
missing protein or neutralize|
the effects of an unwanted one,|

Dr. Mark Ptashne, a_geneti-
cist at Harvard University, said
that before a gene i3 made to
order, it ‘would be helpful tol
know which * words in the

enetic code are most frequent|
Fy used In actual biological or-|
ganisms. ,

Dr, Baltimore sajd there may;
also be important biological in-|
fluences exerted by the “near-|
est nelghbor” triplets.

“"As we collect more and

Complefe Analysis of Make-Up of Gene

more knowledge of how genes
are construcled, we can better
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unravel how they work" he

ly resembles a flower, Hence,
they dubbed it the “flower”

model.

Dr. Norton Zinder of Rocke-
feiler University, a leader in
the field of RNA virus research

“a real technological feat,” said
that knowledge of the folded
structure “explains certain im-
portant bioluqleul properties of]
the molecule.” )

For example, thé flower|
structure must first be opened
up and the information of that|
gene “read” hefore the cell
substances that translate the|
genetic code can recognize the
start of the next attached gene.

‘Words of 3 Letters

The “letters” In the words|
of the genetic code are mole-
cules called nucleotides, RNA)
consists of the nucleotides|
adenine, cytosine, guenine and
uracll, commonly abbreviated
A, C, G and U, Each word in
the genetic code consists of
three nucleotide letters, yield-
ing 64 different possible words
known as triplets.

Most of, the triplets serve as
code words for one or another|
of the 20 amino aclds that,
when strung together in order-
ly fashion, make uﬂ protein
molecules. A few of the triplets|
act as punctuation marks. -

Thus, the triplets GCU, GCC
end GCA are translated as
speclfying the amino acld ala-|
nine, the triplets, UCU, AGC,
UCA, UCG and UEC specify
the amino acid serine, and so
forth.

The MS2 coat proteln, a
rather small molecule as pro-|
teins go, contains 128 amino
acid units, the exact sequence|
of which had been previously
determined, Thus, the gene that
codes for that protein would
contain three times that number,
of nucleotides—or 387—plus a|
number of untranslated nucleo-
tides that perform punctuation
[and other as yet unknown fuac-]

ons.

Enzymes Used

+ To determine preeisely which|
code words are used-and in
what order, the Fiers team used|

enzymes to “digest” the RNA|

molecule in orderly fashion into

ever smaller fragments, Then,
v

of deoxyribonucleic acld (DNA),
~~the material that the genes|

of man and nearly all other|

“living things are made of.

The RNA gene deciphered byl

the Belglan dgroup came from
a virus called MS2 that infects
bacteria. The gene dictates the

production of the protein that

by 0
fragments, making educated
guesses based on knowledge of
the protein's structure and com-
bining this new information
\with previously analyzed pieces
of the gene, the team was able
to deduce the precise nuclec.
tide sequence of the complete
gene.
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