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Finally, some signaling molecules find a home in yeast 
Steven J. Isakoff, Yanli Wang, and Edward Y. Skolnik 

In this issue of Nature Biotechnology, Superti
Furga et al.' describe an approach to identify
ing molecules that negatively regulates the 
tyrosine kinase Src. Src is a cytoplasmic tyro
sine kinase that, among its many functions, 
mediates cell growth and differentiation. The 
Src family of tyrosine kinases is not expressed 
in the fission yeast Schizosaccharomyces pombe. 
These investigators have previously demon
strated that expression of c-Src in S. pombe is 
lethal'. The mechanism whereby Src induces 
lethality in S. pombe is not known. However, 
the finding that catalytically inactive Src is not 
lethal when expressed in S. pombe, together 
with the finding that wildtype c-Src induces 
tyrosine phosphorylation of a variety of cellu
lar proteins, suggests that c-Src kills S. pombe 
by stimulating aberrant tyrosine phosphoryla
tion of one or more critical protein targets. 

Using the suppression of Src lethality as a 
biological endpoint, the investigators previous
ly used this system to study the negative regula
tion of Src by Csk, a protein tyrosine kinase 
that negatively regulates Src by phosphorylat
ing Src in its C-terrninus on tyrosine-5272' . 
Thus, the stage was set to determine whether 
novel molecules capable of inhibiting the Src 
tyrosine kinase could be identified by trans
fecting S. pombe engineered to express Src 
under an inducible promoter with human 
cDNA libraries. Using this approach, Superti
Furga et al. have identified two classes of mole
cules that rescue Src lethality in S. pombe. The 
first class consists of Csk. While this finding in 
itself is not novel, it validates the approach by 
demonstrating that specific inhibitors of Src 
family tyrosine kinases can be identified using 
this screen. The second class of molecules con
sists of three different protein tyrosine phos
phatases (PTPs). In contrast to Csk, the ability 
of PTPs to inhibit Src is unlikely to be specific 
to a particular phosphatase. Rather, as pointed 
out by the investigators, a variety of PTPs sup
press the lethality of c-Src by either dephos
phorylating the c-Src substrates, or by 
dephosphorylating the tyrosine-416 on Src 
that is required for the full activation of the c
Src kinase. 

At first glance, it may appear that this 
approach has added little to our understanding 
of the regulation of c-Src beyond what was 
already known, since no novel Src inhibitors 
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were identified. In addition, because this is not 
a true genetic screen, some of the same limita
tions encountered using more traditional bio
chemical methods apply. In particular, the 
finding that a variety of different tyrosine 
phosphatases are capable of rescuing Src lethal
ity indicates that this approach, when used by 
itself, is unlikely to identify the physiologically 
relevant tyrosine phosphatase responsible for 
negatively regulating Src in mammalian cells. 
Another potential problem, although one that 
is amenable to modification of the procedure, 
is that all of the negative regulators identified 

Despite its limitations, this 
approach is very powerful 
and offers several 
advantages over the more 
standard biochemical and 
molecular approaches that 
have been used to identify 
inhibitors of tyrosine 
kinases. It will lend itself to 
a variety of applications. 

are enzymes. While this may indicate a true 
lack of an allosteric Src regulator, allosteric 
inhibitors of other tyrosine kinases have been 
identified'. It is more likely that the inability to 
identify allosteric inhibitors reflects the differ
ent levels of expression from the library and of 
c-Src. As discussed by the investigators, expres
sion of cDNA libraries using stronger yeast 
promoters may allow allosteric regulators of 
Src to be identified by this method. 

Despite its limitations, this approach is very 
powerful and offers several advantages over the 
more standard biochemical and molecular 
approaches that have been used to identify 
inhibitors of tyrosine kinases. The method will 
likely lend itself to a variety of applications out
side those presented in the current report. One 
major advantage is the relative ease with which 
the molecules can be identified. Conventional 
biochemical approaches used to clone and iso
late Csk are arduous and require the use of 
large quantities of tissue to purify sufficient 
protein for microsequence analysis and subse
quent cDNA cloning'. Tyrosine kinases other 
than Src cause lethality in S. pombe, and should 
be amenable to similar screens'~. The fact that 
most new PTPs were previously identified by 
PCR and low stringency hybridization screen-

ing suggests that the functional screen 
described here may allow identification of new 
PTPs that are not amenable to identification 
using the other approaches. In addition, specif
ic nonPTP inhibitors of a particular subgroup 
of tyrosine kinases may also be identified in 
these screens. For example, proteins that inter
act with, and negatively regulate, the tyrosine 
kinase Abl have been biochemically character
ized•. The finding that Abl is lethal when 
expressed in S. pombe suggests that these pro
teins may be cloned by using the approach 
described by Superti-Furga et al. 

Their method should be easily amenable to 
automation, providing an initial assay for the 
identification of novel pharmaceutical 
inhibitors of the enzymes. A tyrosine kinase 
inhibitor should rescue S. pombe from the 
lethal effects ofSrc. Inhibitors of PTPs could be 
identified by determining whether a com
pound restores the lethal effect of Src in cells 
expressing both Src and a PTP. The use of a 
reliable cell-based assay is a welcome addition 
to the cell-free biochemical assays that have 
previously been used to screen for inhibitors of 
PTPs. 

Another exciting possibility is that the 
same approach for identifying inhibitors of 
tyrosine kinases could be applied to the hunt 
for inhibitors of other classes of molecules. Sev
eral other enzymes, such as the pllO catalytic 
subunit of mammalian phosphatidylinositol 
(PI) 3-kinase and some isoforms of protein 
kinase C are also lethal to S. pombe when 
expressed at high levels'~. 

PB-kinase is a lipid kinase that is responsi
ble for phosphorylating the 3-0H group of 
phosphatidylinositol leading to the generation 
of PI (3,4,5) P3" . PI (3,4,5) P3 functions direct
ly as a second messenger to mediate a variety of 
biological responses including cell growth and 
membrane trafficking. However, little is known 
about the molecules that negatively regulate 
this pathway. The screen described by Superti
Furga et al. may provide a powerful tool to 
uncover proteins that regulate these and other 
molecules. 
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