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NEWS AND VIEWS 
------------------------------------------------------rRESUME------------------~ 

Components of the interferon-a and -y a1gnallh,. pathways 

Protein IFN-a IFN-y Mutant cell line 
response response 

p48 Required Not required U2 (lFN-a-, IFN-r+' p48-) 
(DNA-binding 
subunit) 

p84 Required/ Not required U3 (IFN-a-, 1fN.r-, p84/p91-) 
phosphorylated 

p91 Required/ Required/ U3 (IFN-a-, 1fN.r-, p84/p91-) 
phosphorylated phosphorylated 

(DNA-binding 
subunit) 

p113 Required?/ Not required No mutant known 
phosphorylated 

JAKl Required/ Required/ U4 (IFN-a- , IFN-y-, JAK1-) 
phosphorylated phosphoryl ated 

JAK2 Not required Required/ y-l (IFN-a+, IFN-y-, JAK2-) 
phosphoryl ated 

TYK2 Required/ Not required Ul (IFN-a-:, 1fN.r+, TYK7) 
phosphorylated 

to V3 cells and is not translocated to the 
nucleus, establishing the importance of 
this tyrosine phosphorylation in ISGF3 
activation19. 

IFN-y has an unrelated receptor and 
induces expression of a different but over
lapping set of genes to IFN-£Y through a 
distinct response element known as GAS 
(refs 2, 20). IFN-y stimulates tyrosine 
phosphorylation of cytoplasmic p91, but 
not of p113 or p84, and phosphorylated 
p9I binds directly to the GAS element 
after translocation to the nucleus21,22 . 
IFN-y-induced tyrosine phosphorylation 
of p9I also occurs at Tyr 701 and this 
modification is required for GAS 
binding19. The failure of V3 cells to re
spond to IFN-y is consistent with an 
essential role for p9I in the IFN-y re
sponse. IFN-y responsiveness is restored 
to V3 cells by expression of p91, but not 
p84. The selective phosphorylation of p9I 
in response to IFN-y suggests that a PTK 
distinct from TYK2 is responsible. 

Kerr and co-workers now shed some 
light on the nature of this PTK. In the first 
paper2 they show that the V4A mutant 
line, which responds to neither IFN-£Y 
nor IFN-y, expresses a truncated form 
of JAKI messenger RNA and no JAKI 
protein, and can be complemented for 
both IFN-£Y and IFN-y responses by ex
pression of JAKI cDNA_ In parental cells 
IFN-£Y induces tyrosine phosphorylation 
of both TYK2 and JAKl, but does not 
induce phosphorylation of either JAK 
PTK in V4A cells. Similarly, in VI cells 
IFN-£Y fails to induce either JAKI or 
TYK2 phosphorylation. 

In the second study3, the group selected 
a new HT1080 cell mutant, yIA, unable to 
respond to IFN-y. However, ylA cells still 
respond to IFN-£Y, and have functional 
p113, p91/p84 and p48 genes. IFN-y 
stimulates both JAKI and JAK2 tyrosine 
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phosphorylation in parental cells, but 
neither JAKI nor JAK2 is phosphorylated 
in ylA cells. Expression of a JAK2 cDNA 
in ylA cells restores IFN-y responsive
ness, and IFN-y-induced phosphorylation 
of JAKI and JAK2. A full length JAK2 
protein is detected in ylA cells, so it seems 
likely that there is an inactivating point 
mutation in JAK2 in ylA cells (although 
the mutation could conceivably be in 
another protein required for activation of 
JAK2, which is bypassed when JAK2 is 
overexpressed) . 

Activation of JAK family PTKs by 
IFN-yand IFN-£Y can be summarized as 
follows (see table). IFN -y elicits tyrosine 
phosphorylation of JAKI and JAK2, but 
not TYK2, whereas IFN-£Y induces phos
phorylation of JAKI and TYK2, but not 
JAK2. Both VI and U4A cells fail to 
respond to IFN-£Y and lack functional 
TYK2 and JAKI respectively, which im
plies that both of these JAK PTKs are 
needed for the IFN-£Yresponse. Likewise, 
the failure of V4A and ylA cells to 
respond to IFN-y indicates that both 
JAKI and JAK2 are required for the 
IFN-yresponse. The other conclusion that 
can be drawn from the patterns of JAK 
PTK activation in these mutants is that the 
JAK PTKs cannot be placed in a linear 
order where one JAK PTK activates 
another, because if either JAK PTK in a 
pair is inactivated the other is not phos
phorylated. How then do the two JAK 
PTKs required in each case cooperate in a 
receptor-specific manner to elicit mutual 
activation? (Note, though, that little is 
known about JAK family PTKs, and it has 
yet to be shown that elevated tyrosine 
phosphorylation is reflected in increased 
activity towards substrates (although this 
is a reasonable surmise) or that they can 
phosphorylate p113 or p91/84 directly.) 

A possible clue to the activation 

Potent plastic 
DON'Trely on the innocence of your 
laboratory plasticware. H. Glossmann and 
colleagues noticed a loss of biological 
responsiveness in samples that they were 
storing for activity analysis of membrane 
L-type calcium channels, and have 
tracked down the culprit (Proc. natn. 
Acad. Sci. U.S.A. 90, 9523-9527; 1993). 
ItturnsouttobeTinuvin 770-
bis(2,2,6,6-tetramethyl-4-piperidyl) 
sebacate-a light stabilizer for 
polyolefins which leaches from plastic 
tubes. The compound proves to be 
pharmacologically intriguing. It 
selectively binds to the benzothiazepine 
site on the L-channel, a key site in the 
action of some cardiovascular drugs, and 
inhibits channel activity as much as the 
most potent agents known. But Ciba
Geigy, whose patent on Tinuvin 770 
expired a couple of years ago, has no 
plans to exploit the compound 
therapeutically. 

Killer trees 
ASTEROID impacts may have done forthe 
dinosaurs. But what caused the two far 
earl ier mass extinctions oftiny marine 
animals during the Devonian period, more 
than 350 million years ago? At the annual 
meeting ofthe Geological Society of 
America last month, T. Algeo (University of 
Cincinnati) suggested that the first wave 
of destruction came about when tree
sized land plants became abundant, their 
huge root systems breaking up rock and 
leadingto weathering. Nutrient-rich 
sedi ment washed out to sea - a nd there 
are signs ofthis in the strontium isotope 
signatures ofthe Devonian shales
could have fertilized giant algal blooms 
which robbed the water of oxygen. The 
second extinction coincides with the 
evolution of seeds, spreading the 
greenery still fu rther afi e I d. 

Head starts 
WHILE studying the role of catenins in cell 
adhesion mediated bycadherins, P. D. 
McCrea etal. (J. Cell 8iol.123, 477-484; 
1993) came up with an unexpected 
observation in the best traditions of 
developmental biology. The authors 
blocked the action of f3-catenin in the 
ventral blastomeres of a four-cell 
Xenopus embryo by anti-catenin 
antibodies. But instead ofthe cell 
adhesion defectthey expected, a new 
secondary body axis was induced. The 
most striking manifestation ofth is was 
two-headed embryos with complete 
duplication of external and internal head 
structures. The catenins therefore can be 
added to a select group of proteins of 
diverse structure and function that can 
elieitthis phenotype-as McCrea and 
colleagues point out, however, eaten ins 
are unlikely to be the morphogens that 
provide the primary patterning 
information. 
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