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NEWS AND VIEWS 
RESUME------------------

Fossil first 
THAT hagfish are the most primitive of 
vertebrates, if indeed they are 
vertebrates at all, finds compelling 
support in the first report of a fossil 
specimen (D. Bardack, Science 254, 
701-703; 1991). Apart from a few 
differences in the position of the 
branchial skeleton, the 300-million
year-old specimen of Myxinikela siroka 
from the Upper Carboniferous Mazon 
Creek fauna in Illinois is similar in most 
essentials to the modern hagfishes 
Myxine and Epatretus. Myxinikela has no 
trace of any character that might link it 
with the lampreys or the jawed 
vertebrates, implying that far from being 
degenerate forms, modern hagfishes 
represent a conservative lineage closely 
related to neither of the other two 
groups. 

Where are quasars? 
THE correlation function derived from the 
positions of quasars on the sky, which 
measures the departure of their 
distribution from a purely random one, 
has the same shape as the galactic 
correlation function, but is of greater 
amplitude. Yet the correlation function 
for rich clusters of galaxies is of greater 
amplitude yet. This is not coincidence, 
say N. Bahcall and A. Chokshi 
(Astrophys. J. 380, L9- L12; 1991). The 
greater correlation of galaxy clusters 
follows from the way they sample the 
underlying population, and the 
amplitude of the quasar correlation 
function can then be used to determine 
the size of the unseen galaxy cluster in 
which they are presumed to reside. The 
answer, according to Bahcall and 
Chokshi, is that optically selected 
quasars reside in groups of about ten 
galaxies, and radio quasars in groups of 
about 30. 

Molecular Sisyphus 
THE fact that eukaryotic genes can be 
interrupted by non-coding sequences 
(introns) allows them to vary greatly in 
size, independently of their coding 
potential. So the time taken to 
transcribe a gene into mRNA also varies 
greatly, and can be more than the time 
for a complete cell cycle. Shermoen and 
O'Farrell (Cell 67, 303-310; 1991) note 
that transcription stops at mitosis, and 
have investigated the fate of partially 
completed transcripts of the long 
Drosophila homeotic gene Ultrabithorax 
(Ubx) during early embryonic 
development when cell cycles are very 
short. Using a technique that allows 
them to see nascent transcripts still 
anchored to their genes in nuclei. 
Shermoen and O'Farrell find that the 
transcripts are aborted at mitosis. Thus, 
Sisyphus like, transcription of genes as 
long as Ubx must start from scratch at 
the beginning of each of the short cell 
cycles, and full length mRNA cannot be 
made until the cell cycles lengthen. 

108 

NEUROBIOLOGY--------------------------------------

Temporal associations 
Michael P. Stryker 

THE temporal lobe of the brain has long 
been considered to have a crucial role in 
both memory and visual imagery1

; the 
selective responses of inferotemporal 
cortical neurons to complex objects, 
such as hands or pictures, or models of 
monkeys' faces, have intrigued neuro
scientists for nearly two decades2- 4 . A 
report from Sakai and Miyashita on page 
152 of this issue5 now reveals that 
neurons in the temporal neocortex of 
macaque monkeys can be taught to 
associate pairs of arbitrary geometrical 
stimuli. This capacity of temporal cortex 
for making associations may be the key 
to understanding its other phenomenal 
capacity, the ability of temporal cortical 
neurons to respond similarly to the dif
ferent views of an object that result from 
movement of the object or the observer. 

Part of the fascination of this area of 
the brain is that it has been considered 
by many to contain the highest stage of 
refinement of visual receptive fields. In 
this view, visual features that trigger 
neurons were thought to become more 
and more specific as one progresses from 
the primary visual cortex Vl through 
successive stages of visual information 
processing. In Vl, neurons respond well 
to simple light-dark edges of particular 
orientations at particular places within 
the visual field. But by the stage of the 
temporal cortex, it was suggested, 
neurons would be so selective that indi
vidual ones might respond only to the 
image of one's grandmother, and the 
discharge of such 'cardinal' neurons 
would be taken by the rest of the brain 
as evidence that one's grandmother was 
in view6

. Temporal lobe recordings that 
demonstrated highly selective responses 
to complex visual stimuli2

-
4 were consis

tent with this view. 
One of the difficulties for this account 

of temporal-lobe neuronal responses is 
that in many cells such responses persist 
independently of the particular point of 
view of the optimal stimulus. How could 
a simple visual pattern-recognition 
machine respond in the same way to 
grandmother's full frontal image as to 
her profile? One solution offered is to 
posit a hierarchy of detector neurons 
specific for different components of the 
image of, for example, a face. The 
face-selective neuron would then re
spond only if it received simultaneous 
input from some eyebrow neurons, nose 
neurons and mouth neurons4

• As the 
appearance of the face changes so dra
matically with point of view, it was 
unclear whether this account was satis
factory, or whether a number of cardinal 
views of a face would have to be stored 

as separate conjunctions of trigger fea
tures. Another proposed solution is that 
the visual system may either recon
struct object-centred three-dimensional 
representations from two-dimensional 
views7

-
9 or else incorporate computa

tional machinery for determining 
whether different views are of the same 
scene, a problem for which attractive 
algorithms have been described10. 

Three years ago, Miyashita's 
laboratory11 reported a finding from the 
temporal cortex similar to those made in 
the hippocam~us and in other higher 
cortical areas1 

: when the responses of 
temporal cortical neurons to a large set 
of complex visual stimuli were mea
sured, individual neurons commonly re
sponded well to only a small fraction of 
the stimuli that were presented, and 
different neurons responded to different 
selections from among the stimuli. 
Miyashita's group11 looked for similar
ities among the visual stimuli that eli
cited good responses in temporal cortical 
neurons. In order to avoid complications 
due to familiarity or significance of the 
stimuli, they used novel computer
generated fractal images which the 
animal subjects could not have seen 
previously. They found no geometrical 
similarities between the effective stimuli; 
instead, the only similarity among the 
particular collections of stimuli selected 
by different neurons was that they were 
presented sequentially (or nearly so) 
during training trials, in which the same 
series of 100 fractal stimuli were pre
sented in the same order over and over 
again13

• This suggested that the temporal 
cortex had learned the serial order of the 
stimuli, and had somehow associated (in 
the sense that the neurons responded 
similarly to) consecutively presented sti
muli with one another. The work of 
Sakai and Miyashita5 is a direct test of 
that hypothesis. Its results confirm the 
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