
Marshall (21 Nov., p. 1393)' a claim in the 
legal brief of John Madey is summarized 
as follows: "nuclear physicists on Duke 
[University's] faculty who are short of funds 
are scheming to 'take control of the MFEL 
[Medical Free Electron Lasar] project and to 
remove Dr. Madev from his ~osition of au- 
thority in order to facilitate their nuclear re- 
search plans."' Madey's claim has no basis in 
fact. It was Madey who encouraged his col- 
leagues at the Duke Free-Electron Laser 
Laboratory (DFELL) and nuclear physicists 
from Duke's faculty to work together in or- 
der to produce high-intensity gamma-ray 
beams through Compton backscattering of 
FEL photons from high-energy electrons us- 
ing the facilities at the DELL and using de- 
tection svstems ~rovided bv the Duke fac- 
ulty. ~ a d e ~  wa; part of the collaboration 
and hel~ed s~read the news of the first suc- . . 
cessful gamma-ray production at the DFELL 
around the world. He was a co-author of the 
article in Physical Review Letters (1) which 
reported this result. 

Madey also encouraged his colleagues at 
the DFELL and nuclear physicists at the 
Triangle Universities Nuclear Laboratory 
(TUNL) to write a proposal with the aim of 
seeking funds from the Department of En- 
ergy (DOE) to support an upgrade of the ex- 
isting electron storage ring and the existing 

accelerator at the DELL to make it possible 
to produce gamma-ray beams of higher en- 
ergy than currently possible with the exist- 
ing equipment. Such a proposal has recently 
been submitted to the DOE. 

Madey, through his former Associate 
Director, requested that the TUNL physi- 
cists define the space needed in the planned 
new addition to the DFELL in order to carry 
out the proposed nuclear research program. 
Based on mutual agreement with Madey, a 
"gamma vault" was made part of the new 
building design. 

The Duke University nuclear physi- 
cists conduct their research as part of 
TUNL's basic research program in nuclear 
physics. TUNL is jointly staffed by nuclear 
physicists from Duke University, the Uni- 
versity of North Carolina at Chapel Hill, 
and North Carolina State University at 
Raleigh. The TUNL program has been well 
funded for more than 25 years by DOE 
and its predecessors; this funding was re- 
cently extended for 3 years at the re- 
quested level. 
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Presenilin Interactions 
and Alzheimer's Disease 

In their article "Genetics of aging" (Advances 
in Aging Research, 17 Oct., p. 407), Caleb 
E. Finch and Rudolph E. Tanzi cite our ob- 
servation that the protein p-catenin inter- 
acts with the protein presenilin 1 (PSI), as 
does Gcatenin, a novel member of the Ar- 
madillo gene family that is expressed specifi- 
cally in nervous tissue (1 ). The interaction 
occurs through the hydrophilic loop region 
of the PSI molecule. The most clearly iden- 
tified roles for presenilin are in development 
(2) and in promoting the formation of AP 
peptide (3). Because mutations affect cleav- 
age within the loop region of a presenilin 
molecule (4) ,  interactions in this region 
may be critically important in determining 
the enhanced y-secretase activity observed 
in the presence of such mutations. 
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With the use of several independent ap- 
proaches, different investigators have found 
that PS mutations increase y-secretase 
cleavage of the amyloid precursor protein, 
and thereby increase the formation of the 
AP peptide, particularly AP42. Although 
Finch and Tanzi have noted that interac- 
tions between p-catenin and PS may serve 
as a regulatory step in events preceding 
apoptosis, the possible link of this interac- 
tion to y-secretase activity may represent a 
critical step in the pathogenesis of Alzheimer's 
d' ~sease. 

Furthermore, p-catenin is a substrate for 
GSK-3b, a kinase that is implicated in the 
pathological phosphorylation of 7 protein as 
it undergoes transformation to a neurofibril- 
lary tangle. Thus, AP formation and 7 phos- 
phorylation may both be linked to a com- 
mon developmental signaling cascade 
which is initiated by the Wnt ligand. Finch 
and Tanzi cite the finding that premature 
aging is associated with attenuated wingless 
expression in the Drosophila antennae (5). 
Decreased Wnt expression may lead to en- 
hanced GSK-3P activity and decreased lev- 
els of p-catenin. If decreased Wnt expres- 
sion also contributes to the age-related 
neurodegeneration of Alzheimer's disease, 
then p-catenin may serve as an intermediate 
in regulating the effects of PS on y-secretase 

activity. Destabilization of p-catenin result- 
ing from a decreased Wnt signal may expose 
the PS loop to enhanced cleavage at a site 
which can activate y-secretase. Altered ex- 
pression of developmental genes in the ma- 
ture nervous system may result in a gain-of- 
function, with pathological consequences 
that lead to age-related impairments. 
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Response: Increasingly, investigators are find- 
ing that presenilins are important in many 
systems and that they appear to mediate as- 
pects of axial skeleton development ( I )  as 
well as the processing of the amyloid P pro- 
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tein precursor (APP) (2). The large cytoplas- 
mic loop of PSI, which contains the highest 
density of familial Alzheimer's disease muta- 
tions, was shown by Kosik and his colleagues 
(3) to interact with p-catenin and &catenin 
(in the central nervous system). p-catenin is 
known to play a role in the Wingless protein 
metabolic pathway, which can regulate pro- 
liferative or apoptotic signaling in response 
to the Wnt ligand (4). Because the Wing- 
less pathway is mutually inhibitory with the 
Notch pathway (5), this interaction might 
help explain how the Caenurhabditis elegans 
presenilin homologue, SEL-12, facilitates the 
activity of the Notch receptor, LIN-12 (6) .  

The presenilins are also implicated in 
apoptosis as substrates for cleavage by 
caspases subsequent to cleavage by an un- 
identified enzyme termed "presenilinase" 
(2, 7). On the basis of these findings, we 
s~eculated in our article that interactions of 
catenins with PS1 may be adversely affected 
by caspase cleavage, thereby promoting 
apoptosis. Kosik now suggests that, con- 
versely, the cleavage of PS1 may be influ- 
enced by its interaction with p- or 6- 
catenin and that, in turn, these events may 
influence the rates of generation of AP 42 
from APP and the degree of hyperphos- 
phorylation of 7. This intriguing hypoth- 
esis should stimulate heated experimen- 
tation. ~ ~ - - -  

More fuel may now be added to the fire 
in view of the recent isolation of the gene u 

S2P, which encodes a zinc metalloprotease 
required for activation of the sterol regula- 
tory element binding protein (SREBP) via 
cleavage in its first transmembrane domain 
(8). SREBP and APP are the only known 
proteins which undergo intramembrane .. 
proteolysis, and this presumably occurs in 
the endoplasmic reticulum (ER)-cis-Golgi, 
where the presenilins are localized (9, 10). 
Thus, Rawson et al. (8) suggested that S2P 
may also be the y-secretase which cleaves 
APP to generate AP42 (g-42). Cleavage of 
SREBP is regulated in response to choles- 
terol levels. This regulation is accomplished 
by a polytopic membrane protein called 
SREBP cleavage-activating protein (SCAP) 
which acts as a "sensor" molecule for sterol. 
Like presenilin, SCAP is predicted to con- 
tain eight transmembrane domains and is 
localized to the ER-cis-Golgi (1 0). In agree- 
ment with Kosik's proposal that protein- 
protein interactions of the presenilins may 
influence cleavage of the presenilins as well 
as ysecretase cleavage of APP, the presenilins 
may, like SCAP, also serve as "sensor" mol- 
ecules, but for the purpose of regulating y-42 
cleavage of APP (1 0) perhaps in response to 
catenins or other cellular factors. Indeed. 
y-secretase (but not a- or p-secretase) activ- 
ity is dramatically reduced in neurons taken 
from PS1 null mice embryos ( 1 1 ). These 

data suggest the possibility, that gain-of- 
function introduced by FAD mutations may 
cause the presenilins to become more "per- 
missive" for y-42 cleavage of APP in the ER. 
If S2P actually is the y-42 secretase for APP, 
cholesterol might also be expected to inter- 
act with the presenilins for the purpose of 
regulating y-42 cleavage of APP and pro- 
duction of AP42. This would then intro- 
duce a most intriguing pathogenic para- 
digm, because one isoform (APOE-E 4) of 
apolipoprotein E, the primary transport 
molecule for cholesterol, is a major risk fac- 
tor for late-onset Alzheimer's disease (1 2) 
and blood cholesterol is elevated in APOE-E 
4 carriers. 

Alternatively, in accord with Kosik's 
proposal, the interaction of catenins with 
the presenilins may directly modulate the 
cleavage of APP by y-42. Future experi- 
ments aimed at dissecting this fascinating 
set of potential protein-protein and protein- 
lipid interactions should greatly contribute 
to our understanding of the etiology of 
Alzheimer's disease. 
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Corrections and Clarifications I 
W In the Table o f  Contents o f  9 January (p. 
147), the order o f  appearance o f  the technical 
comments and their Web addresses was reversed. 
Thus, "Paleosols and Devonian forests" is located 
o n  the Web at www.sciencemag.org/cgi/content/ 
fu11/279/5348/151a, and "Nucleotide sequence: 
correction" is located at www.sciencemag.org/ 
cgil content/fu11/279/5348/15 1b 




