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RESEARCH OVERVIEW
Alzheimer’s	disease	(AD)	is	a	major	contributor	to	the	
global	burden	of	disease.	It	affects:
 25	million	as	of	2008;	expected	to	rise	to	81	million	by	
2040

 1	in	8	persons	over	the	age	of	65;	1	in	2	persons	over	the	
age	of	85

 X11α has	been	found	to	have	the	ability	to	bind	to	the	
Amyloid Precursor	Protein	(APP)	which	is	the	origin	of	
the	pathogenesis	of	AD
 As	such,	X11α has	the	potential	to	affect	the	pathology	of	AD



PATHOGENESIS OF ALZHEIMER’S DISEASE
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(Tanahashi et al., 1999; Rogelj et al., 2006; Okamoto et al., 2004)

 All X11s binds with N-terminus of APP via PTB 
 X11γ binds to APP through its PDZ2 domain
 The mechanisms by which X11s bind to APP are not yet 

clear
 The X11-APP reactivity has lead the scientific 

community to treat X11s as a potential therapeutic 
target for AD

X11	FAMILY OF ADAPTOR PROTEINS



X11Α
 Differentiated effects were reported for X11α and 

X11β; X11α can inhibit the generation of both Aβ40
and Aβ42, whereas X11β can only inhibit Aβ40 
(Rogelj et al., 2006)

 Most in vivo studies of X11-APP interactions 
conclude that  expression of X11 inhibits the 
deposition of Aβ plaques (Sano et al., 2006; Lee et 
al., 2003; Saluja et al., 2009)

 Two recent studies claim the opposite: the deletion 
of X11α protein decreases amyloid production (Ho 
et al., 2008; Xie et al, 2005).



RESEARCH OBJECTIVES
This	research	addresses	two	objectives:
 to	identify	the	intracellular	localization	of	X11α	in	X11α‐
overexpressing	mice.

 to	determine	what	is	the	effect	of	overexpression	of	
X11α	on	amyloid deposition	in	a	mouse	model	with	
cerebral	A amyloidosis

Null	Hypothesis:	
There	is	no	difference	in	levels	of	
amyloid deposition	between	
APP23	mice	without	X11α	
overexpression and	APP23	mice	
overexpressing X11α.	

Alternate	Hypotheses:	There	is	a	
difference	in	the	levels	of	amyloid
deposition	between	APP23	mice	
without	X11α	overexpression and	
APP23	mice	overexpressing X11α.

Amyloid Beta



METHODS
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31 Brains of 12 month APP23, X11α, APP23/ 
X11α, and WT mice were harvested by post 
doctorates in lab prior to 10/15/2008. 

Tissue was embedded in  formalin and 
paraffin media for storage.

HISTOLOGY:  Thioflavine S staining
Coronal serial sections were mounted and 

dried on gelatin slides prior to staining.
Sections were stained with filtered 1% 

thioflavine S in ddH2O for 10 min followed by 
incubations ethanol and xylene series 

Slides were covered with cover slips using 
Permount for observation and storage. 

IMMUNOCYTOCHEMISTRY:  X11Α, GFAP, 4G8
 Freefloating hemibrains were rinsed in a series of TBS 

followed by incubation in blocking buffer
 Primary antibody was applied and set to incubate 

overnight at 4°C or for 2 hours at room temperature
 Immunoreactions were revealed by secondary 

antibody after 90 minute incubation
 Sections were mounted onto gelatin coated slides, 

preserved with Fluormount, and coverslipped for 
storage and observation

 Negative controls included substitution of the primary antibody with 
mouse serum.

 Paraffin embedded sections’ experiments were identical save for the 
inclusion of a 5 minute incubation in DAB solution

QUANTIFICATION:
Sections were observed and photographed using 

Carl Zeiss Axioscope 200M research microscope. 
 Images were captured with the Mosaic function, a 

composite figure of individual 10x microscope 
images.

Aβ pixels were determined using ImageJ imaging 
software and quantified in Microsoft Excel



ELEVATED LEVELS OF X11Α IN CA3	
REGION AND SENSORY MOTOR CORTEX



INTRACELLULAR X11Α EXPRESSION
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X11Α COLOCALIZES WITH APP



RESULTS



STATISTICAL ANALYSES



GLIOSES REACTIONS



MAJOR FINDINGS
X11α	overexpression in	APP23	mice	significantly	
increases	amyloid plaque	deposition	compared	to	
the	control

X11α	also	increases	GFAP	response	in	X11α	mice	as	
compared	to	Wildtype,	and	in	X11α/APP23	mice	as	
compared	to	APP23
 This	signifies	an	increased	stress	response	by	brain	cells	to	
increased	levels	of	X11α



FUTURE RESEARCH
Because X11α overexpression yields greater amyloidosis:
 increased X11α expression may be considered a minor risk 

factor for the development of AD

As such, future research should:
 look into the mechanisms by which X11α modulates APP 
 possible methods of inhibiting these mechanisms as a 

potential therapeutic strategy
 Utilize a greater variety of scientific methods, such as 

Western blots and ELISAs, methods not used in presented 
research due to constraints effected by an insufficiency of 
genetic material
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