
Making Molecular Matches in the Cell 
L l k e  most of us, man) membrane-bound receptors and other receptor, a so-call fuslon proteln T h ~ s  manmade receptor was 
cellular proteins get b) onlv with a little help from thelr friends composedprlmar~ly ofone of the receptor's lntracellular chalns- 
These proteins must coalesce Into groups of two, three, or more the 6 cham-and a few immunophil~n domalns. 

"gene sa~~tches" for control- cells. Investigators could even 
ling gene expression In sllence thls art~ficial signal 
transgenic animals and hu- wlth another FK506-derlva- 
mans undergoing gene tlve, a monomer that breaks 

up the ~mmunophllln clus- 
terlng by displacing FK1012. 

Crabtree of the Howard Work on  the T cell re- 
Hughes Med~cal Institute ceptor system was gratifying, 
at Stanford U n n  erslty, since it offered clear proof 

u- that the researchers had 
found a way to hook cellular 

t h e ~ r  co-workers habe suc- protelns together Indeed, 
ceeded In producing just such a tool Through deft mod~flcations ~mmunophilin-FK1012 matchmaklng should prove useful for al- 
ot a powerful lmmunosuppresslve drug, they have synthesized most any lntracellular proteln that needs to cluster in order to 
"molecular matchmakers" that can aggregate genetically engl- functlon For instance, says Crabtree, "lf someone clones the gene 
neered protelns withln cells (see page 1019 of thls ~ssue). Though for a new receptor, thls should qulckly allow us to learn what ~t 
the technique has so far been demonstrated only In cell culture, does " Invest~gators would alter cells to comblne the novel recep- 
~t IS drawing rave revlens "I thlnk ~ t ' s  absolutely spectacular The  tor wlth ~mmunophllins, then use FK1012 to draw the fus~on 
potentla1 1s extraordlnar) because t h ~ s  is a way to get inside the protelns together and actlvate the receptor's s ~ ~ n a l l n g  pathway. 
cell and regulate proteln proteln ~nteractions," says R~chard Their collaborative group 1s already worklng wlth the Fas 
Klausner, chlef of the cell biology and metabolism branch at the receptor, which, when activated, produces programmed cell 
Nat~onal  Inst~tute of Child Health and Development death u ~ t h ~ n  hours Though blologlsts don't know the external 

Llke man) ad1 ances these day>, this one comes from a cross- stlmul~ that trlgger Fas, uslng FK1012 to convene synthet~c 
dlsclpl~nary team-a collaboration of chemists and b~ologlsts ~mmunoph~l~n-Fas  receptors now enables them to activate it at 
Thelr first order of business was to search for molecules that could w ~ l l  That could be a powerful tool In developmental b~ology. In 
be m a n p l a t e d  to bring proteins of interest together After look- transgenic anlmals expressing engineered Fas receptors, "one 
Ing at hundreds of cand~date matchmakers, the\ homed In on  a m ~ g h t  klll a cell type at a particular time in development," notes 
drug known as FKi06, a fungus-derlved organlc substance that 1s card~olog~st Edgar Haber of the Harvard School of Publlc Health, 
uaed to suppress the immune system in transplant patients and observe the result ~n an embryo. 

FK506 beglns ~ t s  immunosuppressive actlon by blndlng to a Transgenic researchers should flnd many other uses for the 
proteln known a5 an ~mmunoph~l in  Then thls ~mmunophllln- new tool Just as Crabtree and Schretber could turn t h e ~ r  reporter 
drug complex blnds to and dlsrupts the funct~on of another pro- gene on and off, it should be poss~ble to do the same for any gene 
tein, called calclneurln Calclneurln plals a major role In propa- and thus create an~mals  with inducible phenotypes, something 
gating a ke) immune system act11 ation slgnal the one that passes investigators have desired for years "It allows for a n  ent~rely new 
from the T cell receptor to the nucleus of T cells and turns on  a approach to regulating gene expresslon In cell culture and in 
number of genes B) blocking the T cell receptor's slgnal, FK506 vlr o," says Haber, who belleves the approach mlght help h ~ m  
is a verv effect~ve lnhlbltor of the lmmune system, but lt has a create superlor transgenic models of atheroscleros~s. 
major drawback Cell\ outs~de the lmmune system also depend on  Thls research may also have profound ~ m p l ~ c a t ~ o n s  for human 
calclneurln, so the drug is toxlc to organs such as the kldney. gene therapy. It mlght one day allow ind~v~duals, throughas~mple 

T o  turn FK506 Into a matchmaker, however, requ~red some oral drug, to tell t h e ~ r  bodies when to produce needed proteins. 
major reconstruct~on The  Harvard and Stanford horkers synthe- For example, instead of lnjectlng ~nsulln, a d ~ a b e t ~ c  m ~ g h t  s~mply 
alzed a two-headed den\ a tn  e of the drug by covalentl) bondlng swallow a drug llke FK1012 that would turn mod~fied lnsulln 
t u o  FK506 molecules Not only did t h ~ s  create a molecule, called genes on  A number of gene therapy companies have already 
FK1012, that could hind two ~mmunoph~lins  at the same tlme, talked to Crabtree and Schre~ber and to t h e ~ r  unlversltles, whlch 
but slnce the co\ alent bond mas placed u here calclneurln would hold the patents on the research. A t  least one company, Gene- 
normall) attach, the nea drug has no apparent lmmunosuppres- M e d u n e  in Houston, has been developing ~ t s  own system, based 
> I \  e or toxlc actlons on sknthet~c steroids, of drug-controlled gene therapy. "The 'gene 

That hasn't the end of the quest What was needed mas a na \  sw~tch '  is really the next wave of technology," says physic~an Fred 
to use ~mrnunoph~l~ns ,  and FK1012, to hook more interesting Ledlev, one of the company's founders. But for the moment, 

the enjoyment of baslc researchers. 
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