
Key Protein Found for Brain's 
~opamine-Producing Neurons 
Just as a delicious at tee can be marred by throughout the body, Nurrl was f-d by 
too much or too little seasoning, the brain Conneely primarily in the brain. 
me$s exactly the right amounts of all its That location caught mole& bialogist 
chemical signaling molwulerr. T&e the neu- Perham's eye, particularly when he real- 
rotransmitter dopamine, People who have iaed that the gene encoding Nurrl is mast 
too little because they have lost the hain active inthedopm&epd&ng& We&- 
nemms &at make this chemjml develop the bg with Rolf Zeaerstr6m in Olson's lab, he 
deb l l l ta t i ;ngsymptomsafP~ ' sdh~ ,  went on to create knockout mice lacking 
Conversely, too much may cantribute to the eirha one or both copies af the Nwrl 
mental d i d  cif schizophrehia. Now, re- As they now repart, the mice with no 
h e r s  have identified a molecular chef copies of the gene hiiled to suckle md died a 
that may play a key rule in cmtraIlrag how diay or so &exbirth. The major physical dif- 
much dopamine the brain d w .  &race the Swedish group craJ$ detect be- 

On page 248, a team 1 4  by Thmtosr Rrl- d 
marm of the Ludwig Institute fer Cancer 
Research %nd Lat.8 O h n  af the Karolhh 
lflkititutq b& in S t d o l m ,  repazts that a 
11~)1wule called .11 plays a critid. rote 
&ring izrntqmnic d e v e b e n t  in me for- 6 1 
matian of the group d t h & m b - d  
brain cells rhat an: last in Pst&nscds &- C 
e. N m l  a h  appears m help keep hose 
cells =tiwe thrmgkmut Me. 

N ~ i e n t h t s a r e ~ b y b ~ -  

son's patients. The problem might, fix ex- 
ample, d t  from a de fs  in U w l  aetivityy 
" I t ' s a v e r y p d ~ t e t o p ~ a r o l e i n ~  
pathalogy of E4arlinstsn's dbase,#' ccmmms 
cell molec& biotogbt Qrla fam;eelp of Bay- 
lor College of IvfedicLne in Hortsm, whose 
tam O p i ~ y ~ e r e d h l u r r l  and now has 
unpublished findings supporting the current 
work, Tha finding also raises &e tan*llizi 
passibility that howzing or restoring Nurrl 
activity in failing nave cells may deIay or 
prevent the onset of E%&mmian symp- 
~ m s . " F ~ a ~ i n ] $ k a t ~ s u c h a  
&c [section] of &e bmin is wry meiting; 
commens n o m b w  Rsn Ey15iXay of the 
N a h d  W m t e  of Neunol@d J3hadm 
and S& in Be-, Miwyhd. m e  
m t i a l b r p h a m a d ~ i s w x y  in-? 

CatuLeely and her calleagbles dbmved 
Nqrl in 1992 while they were screening 
mouse tissum for nuclear receprars, mol- 
ecules in the nudew that bind to hormones 
or homonelh submmes atld then regdate 
gene expression. Am- their fin& was a 
gene they eatled N~urvf becaw its protein 
resembles a previously discovered nuelear re- 
ceptor called Nw77. M h  bind DNA, and 
because their DNA-binding domains are al- 
most identical, it is likely that they control 
=me of the m e  gen* Comwly says, But 
unlike NUF??, which is present in tissues 

& m & . ~ , s h o w n  in w h i i i n  thisenbry- 
onic. m a w  brain, prompts development d 
rnidbr-atn dopamine nerve ms. 

tween t h m  mice and normal animals of the 
same age was in the midbrain region, which 
eonanins the neurons that degenerate in k- 
kinson's. The cells there were pody orga- 
nized, suggesting that .they had never special- 
ized inm dopamine-producing neurons, 

The tern cmdimed this suspicion by test- 
i r y ! f o r t h e ~ ~ p m t e i n s h m m r o ~  
p a  by rh- particular neUTaDS1, Nwfl, 
tyraine h y c b q k  {an enzyme &rid for 
cEopeaine ptoducxio~), and the other pro- 
teins i h y  saemed for were all absent. With 
no Nurrl, P a  says, "that eell type is 
clearly mhi.ng? Csnndy, whae g m p  has 
= t h e - e b m & e N m i & t  
mice thy madet agrees HCIdy  this [ d t J  
m g g ~ ~  that Nurrl has a wldve,  d 
role in nedvelopmet?t," she m- 

In addition, although mice lacking one 
copy ddre gene develop normdy, as adults 
they don't d e  as.much dapsvnine as do 
mice with two intact copies of the Nwrl 
gene, Pelmann naccx The Swedish m 3 a  

preliminary experiments suggest that this is 
because the a~imalS~dopaminepEod~~~cells 
make less of the n-iter, not be- 
cause they ham fewer d these ceIls, Thus, 
the group thinks that Nurrl plays two rules: 
Not only does it cause dQpaaMne ceb to form 
in the first place, but it also helps &em pro- 
duce the right amounts of dopamine, 

That idea still needs to b e e ,  how- 
ever. Indeed, newmcieneist CXhrd Sager, of 
the Beth Israel Deaconess Medid Genter in 
b t o n ,  eamim that "a number of different 
pieces of the puzzle need to go into place" 
before r-chers will understand just what 
Nurrl does. He notes, for earample, that it is 
unlikely that Nurr 1 &cts only the midbrain 
dopamine-produchg neurons. McKay and 
Conneely agree. They note d m  Nuirl and 
related nuclear receptors are u n d  because 
their genes are turned on very early when 
c& receive signals to grow. They then tend 
to stay on, although their activiries may be 
modified by theit natural I d ,  in turn d- 
fecting which genes the receptoxs activate. 
They are p m  of a verg gendkedsignaiing 

. inechmism that cells use))) says M&q. 
One critical mising piece i s  rhe identity 
of the nsntral mokcule that binds to 

L Nml.Itwil lbethe.~ofatzinten- 
stye search, because ir is needed to 
fully u n d d N w r l  function, and 
it might pwid-e dues to therapies for 
&pamine-related $isorders If Nurrl 
is h c k d  essential far dopamine pro- 

duction in adults, then it may be p- 
Fsible u, mat &we diaada by finding 
dntgs that: either increme or decrease the 

mount of Nurrl activity, suggests O h n .  
Altemuively, teseimheers may be able to 

mmfer active N w l  genes into undifferenti- 
ated nerve ceh growing in culture, convert- 
h g  them into dopamine-producing cells &at 
could be used to replace &ose damaged in 
Parknmn's, P e r b  adds. The use of cul- 
tured nerve cells for this purpose- is cxmmrly 
being adied (h, 4 April, p. 66). 

E v e n ~ , t h o u g h , w o u ~ k a w a y  to 
prevent Parkim's dimam &re it devel- 

4 C;omeely thinkis the N m l  diiov- 
ety wuld help here as we1L k w e  this dis- 
caw does not usually seem to m in familie, 
experts haw: Imtg &t an external cause, 
such as an mvir-d toxicant. It may 
now be mbLe to M ~ W  the search by look- 
@ at haw potential taximts affect Nurrl. 
And &at mutd tead to a a'eatmeM, she adds: 
"If we find [t~~~icgllts] that inhiblt the activ- 
ity of Nml,  we may then be able to Identlfp 
dm@ that cart sormcma that0' 
Per* c%trEi@ms that by ttppliarim 

a2.e mxe spexuta&m now, but he hopes that 
eventually ckicins can learn to keep the 
brain d with just the right amount of 
gt least me  important nem-m, 
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