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they induce are of limited value in that 
they are usually unable to neutralize 
strains of the virus that are not closely 
related to the immunizing strain (Robin 
Weiss , Institute of Cancer Research, 
London; Dani Bolognesi, Duke Univer
sity Medical Center). To mimic the more 
broadly neutralizing antibodies present in 
AIDS patients, it will probably be neces
sary to use a multivalent vaccine, incor
porating the envelope proteins of several 
different strains of HIV-1 and perhaps 
also viral proteins that are not exposed on 
the surface of infected cells and yet might 
be important for the generation of a cell
mediated response (as in the case of in
fluenza virus- see, for example, Ronald 
Germain's News and Views article in 
Nature 322, 687; 1986). 

There will be additional problems in 
designing a vaccine that provides pro
tection not just against HIV-1 but also 
against HIV-2 (otherwise known as LAV-
2 or HTLV-4). This virus, which is only 
rather distantly related to HIV-1, is the 
predominant HIV in western Africa, 
where it has been found both in associa
tion with AIDS (Luc Montagnier, Pasteur 
Institute) and in many symptom-free 
people (Myron Essex, Harvard School of 
Public Health). Essex reported 25 cases 
where both HIV-1 and HIV-2 were 
present as well as evidence that cells first 
infected with HIV-2 can still be infected 
with HIV-1, albeit with somewhat re
duced cytotoxic effects. Complementary 
data came from Patricia Fultz (Centers for 
Disease Control, Atlanta), who reported 
that a single chimpanzee infected with 
HIV-1 was still susceptible to HIV-2. 

Because HIV-2 seems to be closely 
related to simian immunodeficiency 
viruses (SIVs), there is some hope that it 
will be much easier to have an effective 
animal model for vaccines against AIDS 
produced by HIV-2 than by HIV-1. 
Ideally, HIV-2 would be found to produce 
AIDS in rhesus monkeys or some other 
species whose availability is not a prob
lem. But first results are not promising: no 
virus could be isolated from rhesus 
monkeys following their infection with 
HIV-2 (Fultz; Ronald Desrosiers, New 
England Regional Primate Research 
Center) . In the case of two baboons infec
ted with HIV-2, virus was recovered for 
the first 3-4 weeks but not in the next 8 
weeks (Desrosiers). 

An alternative approach is to use a SIV 
as a model for HIV. Indeed, Murray 
Gardner (University of California, Davis) 
reported that a killed vaccine was suc
cessful in protecting rhesus monkeys 
against simian AIDS. But the virus that 
causes the disease is a type D retrovirus 
and, as such, is unrelated to the other 
human and simian viruses that cause 
AIDS, all of which are type C retro
viruses. Thus the general relevance of this 
success is in doubt (see Jerome Groop-
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Wuv are different forms of DNA stable 
under different ambient conditions? This 
question becomes more and more impor
tant as the structural polymorphism of 
DNA (the left-handed Z form as well as 
the right-handed A and B forms) and its 
biological significance is more generally 
recognized. But is there a simple answer? 
Wolfram Saenger et al. elsewhere in this 
issue (Nature 324, 385-388; 1986) claim 
that there is. 

Their answer is the principle of hydra
tion economy. In the B form of DNA the 
phosphate groups are far apart and are 
independently hydrated. In the A and Z 
forms the phosphate groups are brought 
closer together and are bridged by water 
molecules. Thus, in contrast to the B 
form, the A and Z forms are economically 
hydrated. As a result the latter two forms 
are stable under a water deficit, whereas 
the former is stable under a water excess. 

This simple answer is based on much 
work in recent years in the field of DNA 
X-ray crystallography. Until recently X-ray 
diffraction studies of DNA were restricted 
to DNA fibres. In those studies water 
molecules were completely obscured. The 
structure of the DNA hydration shell 
emerged only after X-ray crystallography 
was applied to DNA fragments by A. 
Rich, R. Dickerson, 0. Kennard and their 
co-workers in the 1980s. The first concept 
based on these data was the water spine, 
which is situated in the minor groove of B
ONA and stabilizes its canonical structure 
(Grew, H.R. and Dickerson, R.E. J. 
molec. Biol. 151, 535-556; 1981). Now 
Saenger et al. introduce the concept of 
hydration economy. 

man's News and Views article in Nature 
323,489; 1986). 

Indeed, an initial equivalent trial with a 
type C SIV was not successful (Desrosi
ers). In that trial two groups of four 
rhesus monkeys were vaccinated with an 
inactivated form of the type C SIV iso
lated from rhesus monkeys. For one group 
the virus was given with threonyl muramyl 
dipeptide (a promising new adjuvant 
which was used in Gardner's successful 
vaccine); for the other group the vaccine 
consisted of viral proteins in the form of an 
iscom (immune stimulatory complexes in 
which the proteins are attached to a 
matrix). Eighteen weeks after vaccination 
the monkeys were challenged with the 
SIV. Despite the fact that both vaccines 
induced a reasonable antibody response 
( although it was not determined whether 

This novel concept is based on the fact 
that in the A and Z forms the free oxygen 
atoms of phosphate groups are, respec
tively, 5.3 and 5.1 A apart and are bridged 
by water molecules. In B-DNA the dis
tance between the oxygen atoms is 6.6 A, 
too large for a water molecule to bridge. 
Hence the major conclusion of Saenger 
et al. is that the A and Z forms should 
become more advantageous compared 
with the B form under a water deficit. 

This concept readily explains the long
known fact that DNA dehydration 
(through drying or substituting alcohol for 
water) induces the 8-A transition. In 
poly(GC) ·poly(GC), dehydration induces 
the 8-Z transition. Saenger et al. 
hypothesize that the mechanism of the 
famous salt-induced 8-Z transition in 
poly(GC)·poly(GC) is the same, as the 
salt pumps water molecules out of the 
polynucleotide. 

Not everybody will share the latter 
viewpoint. Many believe that the high-salt 
B-Z transition is governed by electrostatic 
interactions of phosphate groups with 
each other and with the salt ions. In such a 
polyelectrolyte model, water does not 
play a structural role and only dampens 
the interactions between charges. Doubt
less the principle of hydration economy 
is just another factor in a very complex 
balance of interactions that governs the 
stability of double helical conformations. 
But its importance can no longer be 
ignored. D 
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neutralizing antibodies were present) , 
when the monkeys were challenged with 
the rhesus SlV, the virus became estab
lished in the animals with a viraemia that 
has persisted for fifteen weeks, which is 
the duration of the experiment so far. 

For now, anybody who states that an 
AIDS vaccine will be available in 3 or 5 or 
10 years time is simply hazarding a guess . 
But reports of at least partly successful 
vaccines against two type C retroviruses 
- a recombinant vaccinia vaccine against 
Friend murine leukaemia virus (Bernard 
Moss, National Institutes of Health) and 
an iscom vaccine against feline leukaemia 
virus (Bror Morein, Swedish University of 
Agricultural Sciences, Uppsala) - sug
gest that the problem can be solved. D 

Peter Newmark is deputy editor of Nature. 


	A simple solution to the stability of the double helix?

