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T h e  prefrontal cortex niay be  functionally recruited when attention tasks 
require greater effort or vigilance (Posner & Petersen, Annu Rev Neurosci, 
1990). T o  investigate the ftulctional brain response t o  parametrically 
increasing target-related distractors during \.isual attentional processing, we 
measured rCBF with positroil emission tomography and H 2 1 5 0  in 10 
healthy right-handed adults (mea11kSD age = 26k4 yr; 4 M ,  6F). Subjects 
were presented with inultiple trials of a 15 letter array consisting of 3 letters 
(R, G, N) and 3 colors (pink, blue, green). T h e  task was t o  decide if there 
was a "pink R" in the center where the number of pink distractor letters was 
increased across 5 scans (0, 2, 4, 6, or 8 pink distractors). There was  no 
difference between conditions in task performaiice o r  e y e  movements. 
Statistical Parametric Mapping was used for data analysis and significance 
was taken at p<O.OOI, corrected for spatial extent,  p<0.05. Orthogonal 
contrasts reflecting biphasic and nionotonic linear functions were tested to 
evaluate the response across the task conditions. A significant biphasic 
response with peak rCBF acti\mtion for 4 pink distractors was observed in 
right prefrontal cortex with maxima in midfrontal g y m s  (Brodmann Area 
46; Talairach x, y, z coordinates: 46, 38, 20). N o  significant area was found 
for monotonic linear increasing o r  decreasing functions. These  results 
suggest that right prefront;il cortex has a role in the functional response of 
the visual attention system to maintain task perfornlance when specific 
numbers of target relevant distractors are present. That  rCBF initially 
increased and then decreased In this region suggests that the Functional 
brain response to target related distraction does  not necessarily increase 
inonotonically with greater numbers of distractors. (Supported by NIA) 
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MULTIPLE C O H E R E N T  OSCILLATORY C O M P O N E N T S  O F  
T H E  HLTMAN ELECTROENCEI 'HALOGRAM (EEG) DIF- 
FERENTIALLY M O D U L A T E D  BY COGNITIVE EVENTS 
S. Makeigts* ,  T-P J u n g i ,  a n d  T.J. Sejnowski ts .  ?Salk Institute, L a  Jolla 
C A  a n d  H o w a r d  H u g h e s  Medical  1nstitute.lUniversity of California S a n  
Diego,$Naval ~ e a l t l ~ ~ e s e a r c h  Center,  S a n  D i e g o  CA.. 

Single-trial mul t i -channel  E E G  e p o c h s  w e r e  a n a l y z e d  u s i n g  I n d e p e n -  
d e n t  C o m p o n e n t  Analys is  (ICA), w h i c h  d e c o m p o s e d  d a t a  i n t o  a s u m  of 
temporal ly  i n d e p e n d e n t  c o m p o n e n t s  projecting t o  spat ia l ly  fixed sca lp  
m a p s  (Makeig  e t  al., Proc  N a t  A c a d  Sci USA 9410979-10984, 1997). ICA 
u s e s  h igher-order  statistics t o  ident i fy  spatially c o h e r e n t  p a t t e r n s  of ac- 
tivation i n  t h e  i n p u t  d a t a .  D e c o m p o s i n g  single-trial E R P  e p o c h s  f r o m  a 
v isual  selective a t tent ion  task  w i t h  I C A  revealed  t h e  sca lp  p a t t e r n s  a n d  
t ime courses  of ac t iva t ion  of m u l t i p l e  a lpha ,  beta, a n d  g a m m a  b a n d  os- 
cillatory EEG c o m p o n e n t s  w h i c h  w e r e  cons is tent ly  b u t  differentially af- 
fected b y  cogni t ive  task  events .  Event-related m o d u l a t i o n s  i n c l u d e d  a m -  
p l i t u d e  b locking o r  a u g m e n t a t i o n  a n d  s l o w  o r  fast p h a s e  rese t t ing  t ime 
locked t o  ta rget -s t imulus  o n s e t s  o r  m o t o r  responses .  A t  a l p h a  b a n d  fre- 
quencies  (8-12 Hz), mul t ip le  c o m p o n e n t s  w i t h  d i f fer ing  sca lp  d is t r ibu-  
t ions  w e r e  f o u n d  i n  s ingle  subjects.  S o m e  b e t a  b a n d  (16-24 H z )  c o m p o -  
n e n t s  w e r e  a lso  active i n  t h e  a l p h a  b a n d ,  w h i l e  o t h e r s  w e r e  not.  T h e s e  
oscillatory I C A  c o m p o n e n t s  m a y  b e  major  sources  of inter-channel coher-  
ences  m e a s u r e d  i n  E E G  coherence  s tudies .  Research  s u p p o r t e d  b y  t h e  
Office of N a v a l  Research a n d  t h e  H o w a r d  H u g h e s  Medical  Institute. 

HOMOLOGOUS COGNITIVE MECHANISMS AND NEURAL 
SUBSTRATES UNDERLIE DISSOCIABLE COMPONENTS O F  

SET-SHIFTING AND TASK-SWITCHING PHENOMENA 
Bradlev R. Postle* & Mark D'Esoosito 

Depr. ofNeerolog)', U ofPem. Mcd. Cnrr, Pliilnrlelphro, PA 19104. 
Neuropsychological studies of patients with lesions of prefrontal cortex (PFC) and 

with Parkinson's disease (PD) indicate the these two groups exhibit qualitat~vcly 
different set-shifting deficits: PFC patients have difficulty sh~fting hehavioial set 
froni previously relevant stimuli (persewxation), whereas PD patients are q ~ a i e d  nt 
shifting to prev~ously inelevant stirnuli (learned-inclevance) (Owen et al . 1991). 
Independently, cognitive psychological models of task-swi tching propose two 
components of the switching reactlon time (RT) cost: endogenously conmiled 
release from the previous task-set and exogenously triggered reconfiguration for !he 
new task-set (e.g., Rogers & Monsell. 1994). Behavioral data from our lahoratoiy 
indicate that these two componsnts of the task-switching RT cost can be charactenzd 
as perseveration and learned-inelevance, respectively (Postle & D'Esposito. 1998). 
Therefore, set-shiflinp and task-switch in^ niay sharc common copnitive niechan~ams 

We explored the ~ikura~ substrates of &rs&eratjon and learned-irrelevance in task- 
switching with event-related fMRI. Subjects viewed stimulus pairs drawn from a set 
of three stimuli that represented an overlearned dominance hierarchy, such that A>B, 
B X ,  and C>A: stimuli appeared in a natural or unnatural color w~lh  p = .5 on each 
tr~al.  Stimulus pairs were presented serially (.25 Hz) and subjects made yesino 
judgments about the color of the dominant stimulus on each trial. Repeat, 
perseverati\re-switch, and learned-~nelevance-switch trlals occurred pseudorandomly In 
a ratio of 6:l:l .  fMRI analsses revealed greater aciivat~on in the perseveratlw 
swltches in left frontal oper~ulum (44.45) and greater activation in tlie learned- 
irrelevance switches in caudate nucleus. The results are broadly consistent with 
(Owen el al., 1993). and are consistent with the idea that set-slufting and tad+ 
switching processes are supported by common neural substrates. The locus of 
perseverative-switch~ng actwity bears intngumg s~milar~ty to the sile ~mplicated in 
"selection" processes by Thompson-Schill et al. (1997) and in "response-inh~bitioii" 
processes by Jonides et al. (1998) and D'Esposito el al. (1998). Siippo~~eri 6) the 
Anloicon Federnlionfor Aging Research mid NIH grnnls NS01762 a d  AGII4SI 
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INDEPENDENT COMPONENTS OF THE LATE POSITIVE EVENT- 
RELATED POTENTIAL IN A VISUAL SPATIAL AT'IENTION rASK 

lotla. CA: 3 Lab Rcs Neurosci. of Aut~rfie, Children's ~ o s ~ i l a l  Res Cntr., 1.3 Jolla CA 
92037,4~ulk Instilutc, La Jolla CA: 5h'avsl Health Resc;sch Center. San Diego. CA 

The late positive event-related potential (ERP), a complex response dominated 
by the P300, reflects cognitive processes including attention. Although it has been 
s l tow~~ that the late positive ERP is not a unitary response, overlapping spatial and 
temporal characteristics make the separation of contributing subcomponents 
d~fticult. Independent Components Analysis (ICA) can decompose complex ERP 
data into temporally independent and spatially fixed components. Wheu applied to 
data recorded from normal subjects during a visual attention task, ICA revealed 3 
independent components of the response to target stimuli: a1  early onset frontal 
positivity, a large parietal positivity, and a post-motor positivity that peaked 
approximately 200 ins following the button press and reversed polarity near the 

revealed differences from normal control data in both amplitude and latency. 
despite no differences in accuracy of task performance. ICA decomposition of 
these data suggests an explanation of these differences. While analogs of the 
subcomponents present in the normal data were also apparent in tlie autism data, 
the proportional contribution to the overall wavefonn was substantially different 
between the two groups. This may reflect differential use of the brain systems 
involved in the attentional processes utilized in tlus task, or differe~~ces in the 
distr~bution ot'visual attention resources. 
Supported by NINDS IROI-NS24155, NIMI-I lRO1-Ml-136840, the Office of 
Na\,al Reseai-cli t the Howard Hughes Medical Institute. 

DEGENERATIVE DISEASE: ALZHEIMER'S-BETA AMYLOID: FIBRILLOGENESIS-APP INTERACTIONS 
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AFM STUDIES OF AGGREGATION OF P-AMYLOID PEPTIDES AT SOLID- CHARACTERIZATION OF TWO DISTINCT SPECIES OF AD. D.B. Tenlow". 
LIQUID INTERFACES ~ . ~ o w a l e w s k i ' .  YSun2'. D . ~ . ~ o l t r m a n ' .  'Dept.oi D.H. fiartlev'. D.1. Selkoe'. Y. F e ~ o u ~ ' .  M.M. Condron'. A. Lomakin". G.B. 
Cl~emistry,Wesliington Univ.; 'Dept. of Neurology, Washington Univ. Med. Sch.; Bendekek' and D.M. Walsh'. 'Cenler for Neurologic Diseases, Brigham EZ Women's 
St.Lou~s. MO 63130. Hospital and H~rvard Medml School, Boston, MA 021 15 and 'Depc. of Physm and 

Atomic force mmoscopy (AFM) was used to study the aggregation of P-ainylolil Center lor Material Sclencc, M.1 T., Cambridge, MA 02139 
peptdes (AD) - the ~najor constltueot of plaques found in the Alzhermer's disease Accumulating cvideocc indicates thst AR aggregnllon md deposition arc clitlczd 
(AD) brain. Two types of experiments were perlbrmed: (i) observ;~l~ons oi dried fcatwcs of Alzheimer's disease (AD). Thus a central qucstion in the pathogenesis of 
aggregates of AP (12-28) and AP (1-42). formed upon incubation of dilute aqueous AD is the mechanism by which soluble AB is converted to plaque associated 
solutions and deposited on the surface of mica: ( ~ i )  iri ritu tapping mode AFM arnyloid. In studying the initial stages of iibrillogcnesis of synthetic ,413, sxe  
observations of aggregation of peptides in contact with two different model exclusion chroiiiatogmphy (SEC) tesolved two dirtinct species. Quas~ekmc hght 
subsrrates: hydropl~ilic mica and hydrophobic graphite. scattering spectroscopy of thc spucies whtch prcdomlnated nftcr mtlal dissolution of 

Obserwt~ons of dehydrated specimens revealed tibrillar morphologies similar to AR revealcd particles with hydrcdynamic radii consistent w t l ~  either an extended 
those reported in electron microscopy studies. In addition. 10-20 nni fibrils as well monomer or cornpact d~mer. Given 1111s uncertainty, we refer to th~, specics ;is "low 
as non-tibrillar 10.20 a m  aggregates were observed Aggregates observed in  sitrr molecular we~ght AR" (LMW AR). Upon isolatton, LMW AR showed l~ttle 
difkred from those reported h r  dried samples and the~r morphology depended 
strongly on the nature of the substrate. In contact with the surfxe  of mica, tibrous 

sacondary sttuctule as assessed by circular dichroism spcctroccopy (CD). However, a 

aggregates were never observed. Instead, 20-30 nm inicellar aggregates were 
time dependent transition to 13-slicet was observed, dur~ng ~vhich a transitory a-helical 

formed in contact with the surface, In contrast - aggregates forming in contzcl with 
component appeared. Following incubat~on, electron inlcroscupy revealed the 

graphite were always h~gl~ly  elongated, their dimensions were consistent wllh a 
piesence of typical amyloid fibrils, Incubation of LMW All with primary rat 

single P-sheet with peptide in fully extended conformation, perpendicular to the long 
hippocanipal neurons rcsulted in cell death, but rerluired longer pci-lads to pruduce thls 

axis of the aggregate. Moieovei-, &sheet aggregates formed larger, highly regular 
effect than d ~ d  pre-aggregated AR. 

assembl~es, which exhibited degenerate six-fold symmetry, resembling the 
A second A8 specm rcsolvcd by SEC is ~efencd to as p~otofibrils (PF). 111ese 

crystallographic symmetry o l  the graphite surface. structures appeared as curved fibrils 6-8 nm in diameter and <200 nrn in Icngth, 

The present study establishes AFM as a unique and useful tool for the study of increased in concentration over time, and gave a strong 13-sheet signal by CD. P F  

aggregation of ;myloid peptides and points to the need of focusing on the role of were formed by a numbcr ofdiffzrcnt A8 pcptidcs, suggest~ng that thcir formation is 

interfacial effects ~n such studies. The phys~cochein~cal baris of the obrerued a general phcnonienon in librillogenesis. Mureovcr, prcl~niinary data indicate that PF 

substrate dependence of ;~ggregatioii and its physiological relevance mill be are 111 cquil~brium with LMW A13 and form maturc fibrils. PF thus appear to he 
discussed ~ i i  relation to the h~ghly Ihydiophob~ character of the phys~cochemical important intennediates in the fibrillogenesis process. NTH grants AG14366 (DBT), 
environment in the bran. (Support:NIH P50AG05681). EY05 127 (GBB). and the Foundation for Neurologic Diseases (DBT and DJS). 


