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NEWS AND VIEWS 
--------------------------------------------------·DAEDALUS----------------~ 

Predicting the genetic stability and fit
ness of a virus during serial tissue-culture 
passage is a complex problem, and depends 
on the starting fitness of the virus, the size 
of the virus population that is passed, and 
the host-cell environment. Consistent with 
Muller's ratchet, bottlenecking- serial 
passage (or plaque-to-plaque transfer) of 
low numbers of a virus with high starting 
fitness- results in reduced fitness, to the 
point that after several such passes, recov
ery of infectious virus becomes difficult. 
This has been shown for VSV (J. Holland) 
and for FMDV (C. Escarmis, Univ. 
Autonoma, Madrid). Conversely, serial 
transfer of a large virus population of low 
fitness can lead to a rapid increase in fit
ness. Just like a couple of well-matched 
poker players, if two viruses of equal start
ing fitness are placed in competition, one 
eventually wins and out-competes the 
other. But during the competition both the 
winner and the loser show fitness gains. 
This is in agreement with the predictions of 
two major theories of classical population 
biology, the competitive exclusion principle 
and the Red Queen's hypothesis- named 
after the Red Queen in Alice Through the 
Looking-Glass who pronounced "it takes 
all the running you can do to keep in the 
same place". 

A common question in evolutionary 
biology is whether group or individual 
selection operates in a particular system. 
Experimental and theoretical evidence 
indicates that group selection operates in 
RNA-virus systems, the target of selection 
being the entire quasispecies rather than 
individual virus genomes (J. Holland; M. 
Eigen). Frequency-dependent selection 
has also been shown in several systems. In 
other words, the outcome of competition 
between two viruses will depend on their 
relative frequencies in the starting popula
tion. 
. The big challenge in the field is in try
mg to use the base of knowledge from 
model and theoretical systems to under
stand infectious diseases in animals and 
plants. RNA viruses can quickly exploit 
new ecological niches and jump between 
host species, and these may be important 
reasons why many of the emerging and 
re-emerging diseases over the past few 
decades have been due to RNA viruses. 
But not all RNA viruses evolve rapidly in 
nature: VSV, Ebola virus and hantaviruses 
all seem to accumulate mutations rela
tively slowly, indicating the importance of 
constraining selective forces (B. Mahy and 
S. Nichol, CDC, Atlanta). 

One area that is receiving much atten
tion is the generation of genetic diversity 
in HIV, and its importance in the progres
sion of AIDS and the development of 
resistance to antiviral drugs. Despite the 

HIV Either such an effect is absent, or it 
is masked by the fact that T-cell recogni
tion is oligoclonal- various epitopes of 
several HIV proteins are recognized at 
any one time, even in individual patients 
(A Meyerhans, Univ. Freiburg). In spite 
of earlier suggestions, there has been no 
evidence from studies of a chimaeric 
simian/HIV-macaque model for AIDS 
that HIV-1 Env protein acts as a super
antigen for T-cell activation (N. Letvin, 
Harvard Med. School). 

The genetic complexity of the HIV 
microvariant pool in the blood is highly 
dynamic because of the differing contribu
tions made by independently evolving 
virus subpopulations that replicate at 
many sites in an infected patient (D. Rich
man). Even non-HIV-related, localized 
antigenic stimulation of latently infected 
cells can result in the rapid increase in the 
replication of an HIV subpopulation and 
in its relative contribution to the virus 
load (S. Wain-Hobson; A Meyerhans). 

Surprisingly, temperature-sensitive 
Escherichia coli mutants that contain 
defective DNA polymerase I can be com
plemented by HIV reverse transcriptase 
(L. Loeb). This provides a powerful 
system for the analysis of HIV reverse 
transcriptase mutants and inhibitors. 
Drug-resistant HIV mutants quickly arise 
when patients are treated with individual 
antiviral agents such as AZT, 3TC or pro
tease inhibitors. But every chameleon has 
its limits, and a cocktail of all three anti
virals seems to be promising in arresting 
HIV replication and preventing the 
appearance of resistant mutants in HIV
infected patients (D. Richman). Other 
limitations to the diversity of viable RNA 
viruses may exist. For instance, there may 
be some limit to the spectrum of viable 
antigenic variants possible for viruses such 
as influenza A virus, FMDV or poliovirus, 
all of which have cell-receptor-recognition 
regions that are in close proximity to 
neutralization epitopes (E. Domingo, 
Univ. Autonoma, Madrid; E. Wimmer, 
State Univ. New York at Stony Brook; 
J. Skehel, NIMR). This is particularly true 
for FMDV and polioviruses, which have 
the additional constraint of highly ordered 
capsid structures. Similarly, the evolution 
of the V3 domain of HIV-1 subtype-B 
viruses seems to be confined to an area 
in sequence space within a fixed distance 
from the subtype-B consensus sequence 
(J. Goudsmit, Univ. Amsterdam). 

By the end of the meeting, there was 
a sense that RNA viruses enjoy life in 
the evolutionary fast lane; however, we 
slow-moving, DNA-based life forms may 
have some opportunities to outwit them 
yet. LJ 
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Size and shape 
THE clothing industry has one major 
problem: people vary in size. It has to 
produce each style of garment in many 
different sizes, and must guess how many 
of each to make. Every wrong guess loses 
money. Daedalus now has a way out. 

He recalls the phenomenon of plastic 
memory. When a suitable polymer is 
heated, shaped and allowed to cool, it 
retains that shape. If warmed up again, it 
contracts to its original form, from which 
it can be reshaped again. DREADCO 
chemists are now conferring this property 
on synthetic fibres. A garment woven 
from such a fibre could be heated to its 
plastic-memory temperature, and 
stretched to take any desired shape or 
size. When cooled down, it would hold 
that form. It would not cling to its wearer 
like a conventional elastic garment, but 
would have the drape and feel of normal 
loose clothing. Yet a shop could stock just 
one size of each style. With the aid of an 
adjustable heated former, this could be 
shaped to fit any customer; and reshaped 
again later if the fit seemed wrong. 

Pure synthetics, however, are 
unpopular. People prefer mixed fabrics 
containing wool or cotton as well. The 
DREADCO team are devising threads in 
which cotton fibres (for example) are 
helically wound or spun round a synthetic 
core, so that they stretch or shrink with 
it. Only a very uniform fibre will give a 
fabric that stretches and shrinks evenly, 
with no unsightly loose or buckled 
regions, but the project seems feasible. 

The rag trade will be revolutionized. 
Manufacturers will make one small size 
only, and shops will stretch it to fit each 
customer. Even better, old but loved 
garments that no longer fit could be 
endlessly readjusted; in particular, 
children will never (or hardly ever) grow 
out of their clothes. And fashion will lose 
its terrors. If Paris decrees that skirts will 
be longer or shorter this season, or lapels 
more prominent, followers of fashion will 
no longer be forced to buy a whole new 
wardrobe. They will simply adjust their 
existing clothes to the new standard of 
chic. 

At first Daedalus feared that bespoke 
tailors would be driven out of business. 
But he now reckons that they will still 
retain their traditional rich, vain clientele. 
For the visible woven or printed pattern 
on a plastic-memory suit or dress will 
expand with the garment where it is 
locally stretched. It will subtly betray the 
fact that the wearer has a paunch or 
posterior far larger than the minimum 
envisaged by the designer. A traditionally 
tailored suit, expensively handcrafted 
from cloth of dimensionally stable 
pattern, will usefully conceal this 
unwelcome fact. David Jones 
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