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Q U A D™

Four-A xis 
Micromanipulator 

System 

QUAD™, the newest Sutter Instrument motorized 
micromanipulator, is easy-to use and features four independent 
axes. Three axes provide the X, Y, Z-orthogonal motion typical 
of most motorized micromanipulators. In the QUAD, Sutter 
introduces a true fourth axis to move the electrode coaxially at 
exactly the desired angle of approach. The X, Y and Z axes have 
a 25 mm range of motion, and the fourth, diagonal axis, has 
30mm of travel to signifi cantly extend the reach of the system.

FEATURES
 Four independent axes – 30mm travel in diagonal for coaxial   

 pipette movement, 25mm travel in X, Y and Z

 Sub-micron resolution

 True diagonal assures coaxial movement 

 Suited for in vivo electrophysiological recording

 Quiet mode eliminates electrical noise

 User-friendly, fanless compact controller with ROE
 preserves bench space

 Push button control for multiple functions – Work, Home,
 Quiet, Pulse and Relative

 Robotic Home and Work position moves for easy automated
 pipette exchange
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This Week in The Journal
Two Wnt Pathways Control Adult
Neurogenesis

Simon T. Schafer, Jinju Han, Monique Pena,
Oliver von Bohlen und Halbach, Jörg Peters,
et al.

(see pages 4983– 4998)

Wnts are secreted proteins that regulate nu-
merous aspects of ontogeny, from stem cell
proliferation through organ morphogenesis.
In the developing nervous system, neural tube
patterning, stem cell proliferation, and neural
fate specification are regulated by the so-called
canonical Wnt pathway, in which Wnts bind
to receptor complexes composed of Frizzled
(FZD) and LRP6 and activate a signaling cas-
cade that leads to translocation of�-catenin to
the nucleus, resulting in activation of tran-
scription factors. Later in development, a dif-
ferent set of Wnts, acting through different
FZD receptors, regulate axon and dendritic
growth and synaptogenesis independently of
�-catenin.Thisnoncanoncialpathwayresem-
bles the planar cell polarity pathway, involving
activationof JNKandc-JUNkinases,which in
turn regulate cytoskeletal dynamics. Notably,
the adaptor protein ATP6AP2 is involved
in both canonical and noncanonical Wnt
signaling.

In theadultdentategyrus,Wnt3Abinds to
canonical FZD/LRP6 receptors on neural
stem cells, leading to activation of transcrip-
tion factors involved in neuronal differentia-
tion. Schafer et al. now demonstrate that the
noncanonical Wnt signaling pathway plays a
role later in adult neurogenesis. As mouse
adult hippocampal progenitor cells differen-
tiated into neuroblasts in vitro, expression of
Fzd4 and Lrp6 decreased, while expression
of Atp6ap2, Fzd3, and Fzd6 increased. Con-
sistent with the switch in Wnt receptor
expression, WNT3A activated canonical
signaling pathways exclusively in proliferat-
ing progenitors, whereas WNT5A activated
noncanonical signaling exclusively in differ-
entiating neurons.

Knocking down ATP6AP2 reduced the ef-
fects of Wnts at both developmental stages.
Moreover, knocking down ATP6AP2 in adult
dentate gyrus in vivo not only reduced neuro-
genesis, but also affected morphogenesis:
those neurons that were generated migrated

further than normal, and their dendrites were
misoriented and underdeveloped. Impor-
tantly, knocking down the canonical-pathway
coreceptor LRP6 reduced neurogenesis with-
out affecting dendritic morphology, whereas
knocking down the noncanonical-pathway
receptor FZD3 altered neuronal migration
and dendritic development without affecting
neurogenesis.

These results indicate that as adult neuro-
genesis proceeds, neuroblasts stop responding
to canonical Wnt ligands and instead begin to
respond to noncanonical ligands. This switch
likely ensures that cells at different stages of
neurogenesis respond appropriately to diffus-
ible environmental cues, despite being con-
fined to a relatively small area.

Reducing Tau Reduces Soluble
�-Amyloid in AD Model

Diana L. Castillo-Carranza, Marcos J.
Guerrero-Muñoz, Urmi Sengupta, Caterina
Hernandez, Alan D.T. Barrett, et al.

(see pages 4857– 4868)

The two main neuropathological hallmarks of
Alzheimer’s disease (AD) are extracellular
plaques containing aggregated �-amyloid
peptides (A�) and intraneuronal neurofibril-
lary tangles composed of abnormally phos-
phorylated tau protein. The relationship
between these two pathologies and their rela-
tive contributions to synaptic dysfunction,
neurodegeneration, and cognitive decline are

unclear.EvidencesuggeststhatADcanbetrig-
gered by excessive generation of long (�42
amino acids) A� peptides, which are prone to
aggregationandcaninitiateapathologicalcas-
cade that includes hyperphosphorylation and
aggregation of tau. Importantly, however,
AD-causing mutations that lead to the gener-
ation of excessive A� do not cause synaptic
loss, neurodegeneration, or cognitive deficits
inmicethatarealsodeficientintau,suggesting
that tau is required for A� toxicity. Reducing
tau levels may therefore be neuroprotective in
those prone to AD. Castillo-Carranza et al.
provide compelling evidence that this is the
case.

Castillo-Carranza et al. injected antibodies
targeting tau oligomers into 14-month-old
transgenic mice (Tg2576) that expressed an
AD-linked form of amyloid precursor protein
(from which A� is generated). Two weeks af-
tertheinjection,micenotonlyhadlowerlevels
ofoligomerictauthancontrols,butalsoexhib-
ited improved performance on two cognitive
tasks: novel object recognition and contextual
fear conditioning. These effects were associ-
ated with an increase in the proportion of ma-
ture, mushroom-shaped dendritic spines and
adecreaseinthinspines.Interestingly,anti-tau
antibodies also reduced the levels of soluble
A� oligomers, particularly the most toxic do-
decamers, while increasing the number of
trimers, suggesting that tau aggregates affect
A� oligomerization and deposition. This may
occur partly through direct interactions be-
tween the two types of oligomers, because A�
was coimmunoprecipitated with tau oligom-
ers. Importantly, anti-tau antibodies also
enlarged amyloid plaques, consistent with
mounting evidence that these plaques protect
neurons from the toxic effects of soluble A�
oligomers.

These data indicate that immunotherapy
targeting tau oligomers might be an effective
treatment for AD. Notably, the effects oc-
curred with a single peripheral injection of an-
tibodies at an age when neuropathology was
already present, suggesting that unlike most
other therapies, targeting tau oligomers may
reverse, rather than just slow, the pathological
process.

This Week in The Journal is written by X Teresa Esch, Ph.D.

Knocking down FZD3, a receptor that activates noncanonical
Wnt signaling (right), causes the dendrites of newborn den-
tate granule cells (green) to be shorter and improperly ori-
ented compared to controls (left). See the article by Schafer et
al. for details.
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Are you 
still injecting?
ALZET pumps are a superior alternative to repetitive 

injections and other dosing methods that require 

frequent animal handling. These fully implantable 

pumps provide continuous and precise administration, 

for up to 6 weeks with a single pump, to unrestrained 

lab animals as small as mice. ALZET pumps are 

economical and easy to use by research personnel. 

Connection to a catheter enables direct delivery to 

vessels, cerebral ventricles, and other target sites. 

Learn more at alzet.com.

Now available: iPRECIO Pumps

• Programmable • Refillable

• Implantable • Small size for mice and rats

Learn more at www.alzet.com/iprecio

Focus on your research instead, and let 
ALZET® Osmotic Pumps do the dosing for you.
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Precision in Its Own Words

The extraordinary quality of our surgical and microsurgical instruments is the result of our relentless 
attention to detail. Every instrument we sell is designed to exacting specifications, forged from the 
strongest, lightest materials available, and tested to ensure precision performance.

Visit us at finescience.com or call 800 521 2109

FINE SURGICAL INSTRUMENTS FOR RESEARCHTM



World-Class Quality | Superior Customer Support | Outstanding Value

Toll-Free Tel: (US & Canada): 1.877.BIOLEGEND (246.5343)
Tel: 858.768.5800

biolegend.com

08-0047-16

As neuroinfl ammation and neurodegeneration become 
increasingly important topics, BioLegend is committed 
to the advancement of discovery in neuroscience. With 
the addition of  a world-class Research and Development 
team (formerly Covance Antibody Services) and over 600 
antibody products for emerging and important targets in 
this fi eld, BioLegend is positioned to become a leader in 
neuroscience and immunology research. We extend our 
well-known quality, support, and value in the Immunology 
community to Neuroscience researchers world-wide. 

Bridging 
the synapse  
between Immunology
and Neuroscience.

• Neuroscience antibodies 
for WB, IHC, IF, IP, ELISA, 
and recombinant 
proteins.

• Immunopathology 
antibodies (including 
IVD reagents for IHC) 
and detection 
chemistries.

• Epitope Tag antibodies, 
peptides, and affi  nity 
matrices.

• IHC detection 
reagents including 
ACUITYAdvanced polymer, 
Ultra Streptavidin, 
Hematoxylin, mounting 
media, and more.

Neuroscience, Immunopathology,
Epitope Tags, and IHC antibody products
are now a part of the BioLegend family.

New product lines include:

To explore the new line of products, visit: biolegend.com
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