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NEWS AND VIEWS 
---------------------------------------------------- r DAEDALUS-----------------. 

mechanism comes from the demonstra
tion that JAK2 associates with the 
erythropoietin and growth hormone re
ceptors and is activated upon ligand 
binding23 ,24. If the two JAK PTKs re
quired were to interact simultaneously 
with the cytoplasmic domain of the rel
evant IFN receptor, this would facilitate 
mutual activation by transphosphoryla
tion in a manner similar to that in which 
the two subunits of a ligand-bound recep
tor PTK dimer transactivate. JAK PTK 
activation might require the unusual pro
tein kinase-like domain that lies to the 
amino-terminal side of the protein
tyrosine kinase catalytic domain in these 
proteins18 . But the exact mechanism in
volved in JAK PTK activation may be 
more complicated, for a protein-tyrosine 
phosphatase may be involved2s . 

A surprise in this system came in 
September with the finding that tyrosine 
phosphorylation and activation of p91 is 
not the preserve of the interferons, and 
that many cytokines and growth factors 
can induce tyrosine phosphorylation of 
p91 or p91-related proteins throu:§h re
sponse elements related to GAS2

6--- . But 
a JAK PTK may not be responsible for 
p91 phosphorylation in every case. 

For instance, some of the cytokines, 
such as epidermal growth factor (EGF), 
that induce p91 phosphorylation directly 
activate receptor PTKs. Moreover, p91 
binds to the activated EGF receptor , and 
both p91 binding and its ability to stimu
late transcription depend on the integrity 
of its SH2 domain3( , suggesting that the 
EGF receptor itself phosphorylates p91. 
However, because such cytokines induce 
specific phosphorylation of Tyr 701, a 
JAK PTK may prove to be involved. 
Activation of p91 by receptor PTKs shows 
some specificity because the fibroblast 
growth factor receptor does not activate 
p91 (ref. 29) . Whatever the mechanism 
of activation of p91 by growth factor 
receptor PTKs, this activation may be 
important for the induction of a subset 
of immediate early genes. For instance, it 
has been shown that the SIF (sis-inducible 
factor) response element in the c-fos 
gene, which has a core sequence related 
to the GAS element, binds tyrosine-phos
phorylated p91 and that this activates 
transcription28

•
3o 

In a short time we have gone from what 
appeared to be a membrane-to-nucleus 
transduction pathway unique to the inter
ferons to one that is almost universally 
activated by cytokines. The different cyto
kines that activate p91 do not all elicit 
identical cellular responses, so there must 
be as yet unidentified elements of specifi· 
city . This specificity may be determined 
by whether it is p91 or a p91-related 
protein that is activated, which in turn 
may depend on which JAK family PTK is 
activated, and on the binding specificity of 
the p91 family member SH2 domain. 
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There are three known PTKs of the J AK 
family, but there are likely to be other 
members that may cooperate with 
J A K 1, J AK2 or TYK2 to phosphorylate 
individual p91-related proteins. If one 
assumes that one of the two cooperating 
J AK PTKs is simply required for activa
tion of the other, then one could explain 
the observed patterns of phosphorylation 
of pl13, p91 and p84, ifJAKl phosphory
lates p91 and TYK2 phosphorylates p113 
and p84. This, though, needs to be 
established biochemically. 

It also has to be determined whether 
receptor PTKs can phosphorylate p91 
directl y, or whether they also require 
activation of a JAK PTK. In IFN-y
treated cells, a p91 dimer binds to the 
GAS element. But other cytokines induce 
GAS-binding activities with different 
electrophoretic mobilities, which suggests 
that there are additional subunits present 
in these complexes. Ancillary subunits 
could alter the DNA sequence preference 
of p91 family members, and it is becoming 
clear that there are several GAS-related 
sequences that have different affinities for 
p91. Given that p113 is closely related to 
p91, it is possible that it too can be 
activated by tyrosine phosphorylation to 
bind to DNA in a sequence-specific 
fashion. 0 
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Plastic memories 
IF you warm a typical polystyrene food 
tub cautiously over a low flame, it may 
flatten completely, and revert to the disc 
from which it was formed. This is 'plastic 
memory'. Many polymers show it, and 
even some metals. The Nitinol alloys can 
be hot·formed, and then cooled to freeze 
in the deformation. On subsequent 
heating, they snap back to their original 
shape with some force. Daedalus once 
designed a car made of memory plastics 
and Nitinol alloys. If it got dented in a 
collision, the owner merely warmed up 
the relevant area with a hot-air blower, 
when it snapped back to its original 
shape. He now sees the phenomenon as 
the basis for a novel system of product 
recycling. 

Many plastics objects carry labels 
c1aimingthatthey can be recycled. 
However, almost nobody is foolish 
enough to try it: the resulting polymeric 
mixture is practically useless. Atthe 
moment, recyclability is merely an 
expensive massage for tender middle
class consciences. And yet, says 
Daedalus, many margarine tubs, yoghurt 
pots, beverage bottles and other guilt· 
inducing plastic packages, could be 
recycled very directly by exploiting their 
in· built plastic memory. Simple 
controlled heating could snap them back 
to basic discs, from which other pots 
could then be pressed. They would not 
have to be melted back to bulk polymer. 

So while DREADCO's chemists are 
perfecting a commercial memory
plastic, its engineers are designing a 
standard set of memory·plastic billets. A 
well-chosen basic repertoire of flat discs, 
rectangular slabs and hollow cylinders, 
should permit plastics formers and 
packaging companies to form an endless 
range of bottles, tubs, pots, boxes and so 
on. After their short life, these products 
could be collected en masse, cleaned, 
and warmed up. They would then snap 
back to basic billets, which could be 
easily and automatically sorted for 
return to the plastics formers. 

Even quite complex consumer 
products could be designed for memory
effect recycling. Telephones, radios, 
electric mixers and so on, generally 
consist of a central 'works' encased in a 
plastic shell. This could easily be formed 
from one or more billets, held together by 
Nitinol alloy rivets. On heating the object 
above the transition temperature, the 
rivets would relax, letting the shell flatten 
back to its original billets. The product 
could be reformed in the latest style, and 
sold again. All the delights of repeated 
cosmetic package updating and constant 
trivial product·churning could be 
reconciled with ecological, planet-saving 
rectitude. David Jones 
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