
12-3 showed it to be a tetramet of two 
10-kD and two 20-kD subunits. With this 
knowledge, the investigatom wisely chose to - 
fuse the DNA b M q  domain ofthe LexA 
prokin to the relatively exposed NH2-termi- 
nus of thep10 subunit. The GAL4 activating 
domain was fused to the NH2-terminus of 
the cDNA libmy clones. In addition, the p20 
subunit was made as a native protein. All 
wtm expressed at high concentrations, by the 
yeast ADHl gene. 

Next, the authors chose to modify the 
active site of the wpase-3 protease to cre- 
ate an inactive complex. The idea was to 
use a defective enzyme to trap the enzyme 
substrate at the precleavage step. As do 
m y  proteases, caspase-3 has an active- 
site cysteine that is essential for its enzy- 
matic activity. They substituted a serine 
residue for the cysteine. 

The test experiment consisted of brans- 
forming the fusion and native components 
of caspase-3 into yeast and assaying its 
b i n d i n g t o a k n o m ~ ~ C r m A . B y a  
"readout" bgalactosidase assay, the authom 
showed that only a yeast cell wtth all com- 
ponents of the system was fwdmal. Next, 
they moved on to screen a lib- (mouse 
embryo cDNA). They isolate&%9 clones 
that could be divided into 13 diBmnt clone 
groups. In vitro assays of the cloned poten- 
tial targets c o d i i e d  that 10 were bona 
fide ~ u ~ t e s  for purified caapaw-3 en- 
zyme. Sequencing them showed that t h e  
clones were parts of the stme m e  that en- 
codes gelsolin. Additional screens of a 
mouse thymus libmy picked out gelsolin 
clones as well. 

Further studies in this report were fo- 
cused on fleshing out the functional sign6 
icance of the gelsolin co~ection to apog 
tosis. In one series of exparimen@, they 
bransfected a g e l s o l i n - o ~ i n g  clone 
into Jurkat cells that are sensitive to apop- 
totic death. In this cell type, apafrtosis can 
be triggered by adding an antibody to the 
membrane protein Eas. w, clones 
that overexpressed gelsolin were largely 
immune to the deadly effects of the anti- 
body to Fas. Furthermore, biochemical 
changes in the gelsolin-overexpressing 
clones were reflected in a blunting of the 
apoptotic cwxde. 

The "two--e9' approach to find- 
ing enqhe substrates might have a broad 
applicability to other polypeptide-m- 
enzymes, such as acetylases, isomerases, 
and earboxylases. The combhation of good 
enzymatic data, crystallographic coordi- 
nates, and yeast genetics provides a llew tool 
for molecular enzymologists. 
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SCIENCE'S  COMPASS 

The authors began their investigations by 
creating an artificial air sac to separate the 
uppCAMfinmtfK egg ShelLTheythenin- 
jected human tumor cells or tissues into this 
air sac and moniW the movement of these 

, neoplastic cells to the lower CAM. Because 
Metastask in. E&S the onh/ way that cells am get tome lower 

CAMisbywayofbloodvesels,theassay 

S tudies of the molecular ~~ measures the foreign cells' intravadion. 
ofcancerdependoatheuseof~lppro- T o a s s a y ~ i z e d c e l l s i n t h e l o w e r  
priate model systems. System% are CAM, the authors designed a PCR shtegy 

chosen to emphasize different q m t s  of . to amplify human Alu sequences. Alu' DNA ' 

the cancer "life cycle:' Cell cultno q s -  sequences are platifid in even one cell, so 
terns are used to assay the ~ f o ~ a a  'there are many target copies. In mock mix- 
ability of an oncogene or the ~~ .ef- ing experiments, they were able to detect as 
fect of a tumor suppressor. Tiamgenic kw as one human tumor cell in 2 x lo6 nor- 
mice are often nsed to study multistage 'ge- mal chicken Cells. 
netic changes in a tumor, but haw dp you Anned with this powerfd assay system, 
study one of the earliest phases of tumor. . they krformed a series of experiments to 
formation, such as i&amsati~~)-wheb a test the time course of intravasation in the 
neoplastic cell gains the Wty to enW the egg and the effect of genetic and chemical 
blood streaoa and xnets*? modifications on the process. They also 

For a simple, in in himam- looked at different tumor types as weil. 
tion system, one can inject nnde - For example, they found that human 
mice with tumor cells and ob- tumor cells (Hep3) were de- 
servetheapp~asmuoeofdis- kxt&le in the lower CAM about 
tant site meW&ws in the 32 hours after seeding the up- 
lungs or liver; however, , per CAM. This delay argues 
the "readout" of M for an active entry process 
mouse system is not I 

' and against a simple entry of 
very sensitive, and the the cells into leaky blood 
expenseoftheassayis ' vessels. 'kmor cells detected 
prohibitive for large- -ia the lower CAM soon after 
scale drug screening 

I 
the CAM has been seeded 

efforts. For an in vim 1 would more likely indicate 
assay, one could use rr ;the la-prooess. 
cell culture with mdti , To examine -c mole- 
chamber assay we& that c u l e s , f h q r ~ t o W o c k  
employ a "digestible* , 
membrane. Cells that mi- w w @ s h f l l s -  
grate hugh the membrane ' pected of playing m essential mle 
can be measured with high in the b€mmsation process. They 
sensitivity, but the in vim man- added @weas& amounts of an MMP 
tmmes are no match for the domplexity inhibitor, maha&&, and showed a dose- 
found in natural blood vessels and base- dependent black in intravasation potential. 
ment mem-. Inaddition,theymanipulatedthein~u- 

A system that uses real tissue barriers lar levels of the receptor urokinase~plas- 
and affords high sensitivity measurements minogen activator (uPA) with adsewe con- 
of i n m t i o n  has just been developed by strucQ. By decreasing the level of uPA as 
investigatm at the Mount Sinai School of much as 700J-4 they could atmost completely 
Medicine in New York ( I ) .  They combined - block intmwdon in the chick system. 
chicken eggs 4 the polym& chain xe- These studies are clearly only a hint of 
action (PCB) to u n m a  new details about what will likely be a wealth of i n f o d o n  
the process of cancer cell metastasis. abwt the h t i c  process that will come 

The underlying anatomy of the chicken out of work with the chicken egg system. 
egg is key ti haw the new assay works. The list of obvious future experiments is 
The egg's hard she11 is lined by a mem- long and includes cataloging the intmvasa- 
brane called the c h o m b i c  membrane tion potential of existing cell lines, deter- 
( 0 .  The embryo embryo lilies wrapped in a mining the inhibitory effe~t of potential 
sac created by the CAM. Separating the drugs, and exgmining the effects of genetic 
CAM and the embryo proper are layers of a l t d o n s  in oncogmes and tumor sup- 
c o r m e c t i v e ~ d b ' t s o d v e s s e I s . ~ ~ s e  prerrroI%. 
of the asYmmegc maum of the CPIM, exper- ~ ~ A N D ~ P ~ R ~  
i a e a t s c a n b e ~ g n e d ~ i n v o A . e t h e ~  
and 1- CAM (pofsr ends of the a). 1. J . K i m . W . R 1 , K ~ L ~ C d 3 5 3 . ( 1 9 9 8 ) .  
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