
HIV-1 Nomenclature Pro~osal 
A 16th-century mathematician's role in determining the closest 
packing formation of spheres is described. And another 16th-centu- 
ry history lesson is offered on the heretical ideas of Ciordano Bruno: 
"He found it easy t o  accept the Copernican view that Earth moved 
around the sun because he thought Earth itself was alive and so, of 
course, it could move.. ..For Bruno, the entire universe was ative." Pro- 
posed nomenclature guidelines for the genetic classification of HIV- 
1 strains are outlined. And it is suggested that a dynamic system (a 
laser beam) that appears chaotic on short time scales but was found 
to produce regular patterns when observed over longer periods of 
time might be an example of symmetric chaos. 

A clear and consistent genetic classification 
of human immunodeficiency virus-type 1 
(HIV-1) strains continues to be of great util- 
ity in epidemiological tracking of the AIDS 
pandemic and in vaccine design. It also 
provides a foundation for detecting any bio- 
logical differences that may have evolved 
during the diversification of these viruses. 
Over the past few years, expanding access 
to diverse HIV-1 samples from throughout 
the world, coupled with improved poly- 
merase chain reaction VCR) amplification 
and sequencing technologies, has led to the 

From Cannon Balls 
to Yeast Cells 

In connection with the News Focus article 
"Random packing puts mathematics in a 
box" (Charles Seife, 17 Mar., p. 1910) 
about "random" versus "close" packing of 
uniform spheres, it is worth mentioning 
that English mathematician Thomas Har- 
riot (1 560-162 1) performed some of the 
first packing calculations. His correspon- 
dence with Johannes Kepler ( I )  subse- 
quently led to Kepler's famous "conjec- 
ture" on the most efficient density, which 
is close to 74%. Harriot was intellectual 
advisor to Sir Walter Raleigh, who was at 
the time most interested in stacking can- 
nonballs on his ships. The same principles 
hold for all sizes of spheres. For example, 
mature yeast cells have a packing density 
of about 78% (2); the small difference 
from theory is primarily attributed to a 
slight departure from spherical shape. 
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Background on Bruno 
I should like to raise two points about 
Giordano Bruno's martyrdom (Random 
Samples, "Burned by history," 10 Mar., p. 
1743). In 1600, Bruno, a Dominican friar, 
was declared a heretic by the Inquisition 
and burned at the stake, an event the 
Catholic Church has now said was a "sad 

$ episode." Although Bruno is endeared to 
!i scientists for having "embraced Coperni- 
$ cus's heliocentric model of the solar sys- 
2 tem" and having "declared that Earth 

might be only one of an infinite number $ of worlds inhabited by beings entirely for- 
f eign to humans," in fact he went much 
P a further than most scientists today might 

discovery of ever-increasing numbers of se- 
find endearing. He found it easy to ac- quences that do not fit well into the stan- 
cept the Copernican view that Earth dard HIV-1 subtyping nomenclature. Two 
moved around the sun because he thought issues of particular importance that have 
Earth itself was alive and so, of course, it needed to be resolved were the classifica- 
could move. And he taught not only that the tion of related recombinant viruses that are 
infinite worlds were inhabited, but that they epidemic strains and the minimum criteria 
too were alive. For Bruno, the entire uni- for designating a new subtype. A working 
verse was alive. The group was convened to discuss HIV-1 
stars consisted of liv- nomenclature, and the participants ar- 
ing worlds prowling rived at a proposal (I)  that resolves 
through space like current ambiguities and retains as 
Blake's Tyger, burn- much as possible of the nomenclature 
ing bright in the system that has been adopted over the 
forests of the night. past 10 years. The salient points of the 

Of course, none proposal are the following. 
of these ideas were +The  three distantly related 
based on observa- "groups" of HIV-1 viruses that have 
tional evidence, or been previously established are M 
on anything resem- (for main), N (for non-M, non-0), 
bling a scientific the- and 0 (for outlier) (2). If new groups 
ory, but that does not are discovered, they should be 
excuse the Catholic named by continuing through the al- 
Church for burning phabet: P, Q, R, etc. 
him alive. Cardinal +Subtv~es will continue to refer 
Angelo Sodano referred to this event as 
an "atrocious death," according to the 
Random Samples item, but his implied 
justification for burning Bruno at the 
stake, that the Inquisition used then-com- 
mon methods, is nearly as atrocious as the 
act itself. It begs the question, to whom 
were these methods common? Only to 
such monsters as the Inquisition. 

Cardinal Sodano said further that the 
Inquisition "did everything possible to 
save his life." What they actually did 
was carry him through the streets of 
Rome, naked, gagged, and tied to a 
stake. In the Square of the Flowers be- 
fore the Theatre of Pompey, the Master 
Inquisitor stood in front of Bruno with a 
lit torch in one hand and a picture of 
Christ in the other, demanding repen- 
tance. When Bruno turned his head 
away, the fire was lit. 
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to the distinctive lineages within group 
M, the group of viruses that dominates 
the AIDS pandemic. The subtype designa- 
tions A to D, F to H, J, and the newly de- 
fined K (3) will be retained. As new sub- 
types are discovered, they will be named 
by continuing through the alphabet, so 
that there could eventually be a group M, 
subtype N virus (written M:N when a dis- 
tinction is required). 

+ Sub-subtype designations will be 
used to describe distinctive lineages that 
are not genetically distant enough to justi- 
fy designating a new subtype. For exam- 
ple, distinct lineages that form sister 
clades within subtype F have been named 
sub-subtypes F1 and F2 (3). 

+Recombinant viruses that are epi- 
demic strains will be called circulating re- 
combinant forms (CRFs) (4) and num- 
bered sequentially, with the first fully se- 
quenced virus of a CRF serving as the 
prototype. There are currently four de- 
fined CRFs (1). For example, CRF02-AG 

www.sciencemag.org SCIENCE VOL 288 7APRIL 2000 55 


