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EDITORIAL 
The Human Cornucopia 

111 the  hlidiile AAges, therapies \Yere plcked f ro~n  gsrdens or culled at random. I f  eating or 
drinking sometlung \\,as beneficial, the11 a "cure" wa, declared and another aid h r  health was 
added to  the  stash. This empirical testing and trying \vas carrieii Into the  chemistry lab \vhere 
~nyriaiis of c o ~ n p o ~ ~ n d s  have bee11 s~~hjecte i l  t o  a panoply of creative assays, 111 the  hope of 
ti~liiing the  few substances worth iieveloplng. 

Incre,~si~lgly, however, the liieas for new treatments are haseii on our ever growing 
knon.leiige of the  h u n a n  body, hence this special issue on Biologically Based Therapies. 
Carciiovascular tiiology, as iiescr~bed in a perspective hy Kenneth Chien, is on the  threshold of 
the  molecular era, u i t h  new approaches anii insights for treating h y p e r t e ~ l s i o ~ ~ ,  athero~clerosis, 
and heart disease. 

Invest~uators delvinu illto the  minute machi~lations of the  cell-horn the  receptors on 
D 

the outer membrane, to  the way i ~ l f o r m a t ~ o ~ ~  is transnlitted ~vithi11 the  cell, to the genetic 
programmi~lg o t  the  cell itself-have co~ltrihuted enormo~~s ly  to this growth in knowledge. 
Joan Brugge provides a perspective 011 the strategies hy \vhich elements o t  the  signal tra~lsduc- 
tlo11 pathway call be toiled. Phvsical contact is important for Drotelns that are !~nks in the  
message chain; srnall peptiiies are bemg desig~led that mimic the  hlnding sites and coulii 
suecificallv interfere with a uarticul,~r cxchanee. 

Gene  therapy has generated cl>~lsiiierable excitelneilt ~Imong researchers anii in the  lay 
press. .41though the  prospect of provliilng a normal gene to replace or cornplerne~lt a ilefcctive 
one seerns ta~ltalizi~lgly close to  r e a l ~ z a t i o ~ ~ ,  large technical problems still remain, as iiiscussed 
in an article E.v Richard h1~1llii.nn. 

Another level o t  i n t e r v e n t i o ~ ~  is our ne\v founii ability to  inan ip~~la te  a \vhole .\.stern of 
interacting cells, such as the  immune .;ystem. T h e  complex balance of tn~~ l t ip le  components 
1n~1st be delicately adjusteii; too little of the  right immune response vr.111 not defeat a virus or 
t u n o r ,  a i d  too much of the  wrong response will h ~ l r t ,  a~lcl could lead to  allerg~es, chronic 
infection, or autoimmunity. T h e  prolnlse ,111d pittalls of various strategies haseii on the  T cell 
are laid out in the article by ,4ntonio Lanzavecchia. 

Detects in t i s s~~es  or organs result 111 the  performance ofapprox~rnately 8 million surgical 
procedures 111 the  Uniteci States every year. Exciting progress in the  field of tissue eng~neering, 
which comprises a range of approaches from the  s t~tdy oifacti)rs that call i ~ l d ~ l c e  native tissue 

formatlo11 to the  iieslg~l of tissue or organ replacements trnm artificial suhsta~lces, 1s described 
by Robert Lailger and Joseph  vacant^. 

Ongoing research is aimed at ~ m p r o v i ~ ~ g  the art o t  11~11llai1 in vitro tertili:atlo~~. Better 
u~ldersta~lciing of the  factors ~leeiieii for growth and viability of the  embryo ,IS \\ell as aiiva~lces 
in preimplantatlon iilag~losis should provide welcoiue increases in the  rate of success. How- 
ever, this is a n  area \\,here there are m:iilv ethical ,I> \veil as tcchuological iisues to be taced, as 
discussed hy Robert W ~ n s t o i ~  anii .4lan Hanilysiiie. 

Underlyl~lg the  potential and ,~ctual meiiical ,rdvances in thi.; issue 1s a \\.ealth of basic 
research. T h e  or ig~nal  bacterial geneticists who d~scovered restriction eniion~~cleases were not 
t h i n k ~ n g  of gene therapies for a d e n o s ~ ~ l e  dealnillase iieficlency or cystlc fibrosis. Yet the  
vectors curreiltly being alrned toward cliilical testing coulil not have l ~ e e n  designcil ~ v ~ t h o u t  
the  capabil~tv of snecific D N A  cu t tux .  ,4rc,1ne s t ~ ~ d i e s  of how cells adhere to each other and , A 

how they migrate during fruit fly development have contributeii tl> the characteri:at~on o t  
molec~~les  that may proviiie new keys to  111dustrial iievelopment of antiintlarnmatory agents. 
These anil other outgro~vths of basic research that are 17ei11g explored by biotechnology compa- 
nies, as well as some of the flnailcial problelns e~lcountered, are d~scussed 111 the accompanying 

Frontiers in B~otech~lology special ne\vs s e c t ~ o ~ ~ ,  edited by Jean blarx. 
T h e  auth<>rs in this issue \Yere askeci, rather than revie\v~ng the  past history, to provlde 

a vien. of the  state of the  art and a realistic e v a l u a t l o ~ ~  of the  challenges that remain before 
these b~ologically based therapies call be h ~ m d  m the clinic. It is clear that however many 
P r ~ ~ I ~ l e ~ n s  remain, a better ~miierstanding ot  our bodies call glve us the  ability to better heal 
o~lrselves. 

Barbara R. Jasny and Linda J. Miller 




