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Amyloid-� peptide (A�) is believed to play a central role in the pathogenesis of Alzheimer’s disease. In view of the side effects associated
with inhibiting the secretases that produce A�, new molecular targets are required to provide alternative therapeutic options. We used
RNA interference (RNAi) to systematically screen the Drosophila genome to identify genes that modulate A� production upon knock-
down. RNAi of 41 genes in Drosophila cells significantly lowered A� without affecting general secretion or viability. After the �-secretase
complex components, the most potent effect was observed for platelet activating factor acetylhydrolase � (Paf-AH�), and, in mammalian
cells, the effect was replicated for its ortholog PAFAH1B2. Knockdown of PAFAH1B2 strongly reduced A� secretion from human cells,
and this effect was confirmed in primary cells derived from PAFAH1B2 knock-out mice. Reduced A� production was not attributable to
altered �-amyloid precursor protein (APP) ectodomain shedding but was a result of an enhanced degradation of APP C-terminal
fragments (CTFs) in the absence of PAFAH1B2 but not its close homolog PAFAH1B3. Enhanced degradation of APP CTFs was selective
because no such effects were obtained for Notch or E-/N-cadherin. Thus, we have identified an important protein that can selectively
modify A� generation via a novel mechanism, namely enhanced degradation of its immediate precursor. In view of the absence of a
neurological phenotype in PAFAH1B2 knock-out mice, targeted downregulation of PAFAH1B2 may be a promising new strategy for
lowering A�.

Introduction
Aggregation and accumulation of amyloid-� (A�) peptides in the
CNS is thought to underlie most cases of Alzheimer’s disease
(Haass and Selkoe, 2007). Strategies that can limit the production
or release of A� are therefore considered to have therapeutic
potential. A� is derived from amyloid precursor protein (APP), a
type I transmembrane protein that traffics through the secretory
pathway to the plasma membrane (Haass, 2004; Thinakaran and
Koo, 2008). �-Secretase-mediated ectodomain shedding of APP

generates a �-C-terminal fragment (�CTF), and subsequent
�-secretase cleavage of �CTF generates A� (Steiner et al., 2008).
Alternatively, APP can be shed by �-secretase within the A� re-
gion, thus precluding the generation of the toxic A� peptide
(Lichtenthaler, 2011). It is unclear how the generation of A� is
regulated, but potentially there are several steps along the path-
way in which other proteins could intervene, such as with the
activity of the secretase enzymes or the metabolic fate of A� and
its immediate precursor the APP �CTF. To find such modula-
tors, we performed a genome-wide RNA interference (RNAi)
screen in Drosophila S2 cells that express the human APP �CTF
and secrete human A�. This allowed a systematic assessment of
the contribution of individual genes toward A� generation. Dro-
sophila cells were chosen for their several-fold advantages. First,
there is less toxicity associated with RNAi as a result of a lack of an
interferon response (Boutros and Ahringer, 2008). Second, inverte-
brates have less genetic redundancy, allowing robust phenotypes to
be more readily observed upon single gene knockdowns (Boutros et
al., 2004). Third, 60% of known human disease genes are present in
Drosophila (Rubin et al., 2000), and ectodomain shedding and
�-secretase activity are well conserved (Fossgreen et al., 1998; Six et
al., 2003), making it an ideal model system for RNAi-mediated anal-
ysis of A� generation.
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By screening Drosophila S2 cells expressing the human APP
�CTF, we identified platelet activating factor acetylhydrolase �
(Paf-AH�) as one of the most potent modifiers of A� secre-
tion. RNAi-mediated knockdown of the mammalian ortholog
PAFAH1B2 resulted in a highly significant reduction of A� secre-
tion in a range of cell types. Additional characterization of cells
lacking PAFAH1B2 revealed that the reduced A� levels were at-
tributable to a reduction of APP CTFs, whereby an enhanced
degradation of APP CTFs occurs in the absence PAFAH1B2.
Thus, PAFAH1B2 is essential for efficient generation of A�, and it
provides a novel target for achieving A� reduction in Alzheimer’s
disease.

Materials and Methods
Reagents and antibodies. The following reagents were used: Effectene
(Qiagen), Lipofectamine2000 and Lipofectamine RNAiMax (Invitro-
gen), protease inhibitor mixture and leupeptin (Roche), synthetic A�
peptide standards (Bachem), Steadylite HTS reagent for measuring fire-
fly luciferase (fLuc) activity (PerkinElmer Life and Analytical Sciences),
and GAR2 for measuring Gaussia luciferase activity (Targeting Systems).
The following antibodies were used: mouse monoclonal 4G8 to A�17–24

(Covance), C-terminal-specific anti-A�38 (Meso Scale Discovery),
C-terminal-specific BAP24 anti-A�40 and BAP15 anti-A�42 (kind gifts
from Dr. Manfred Brockhaus, Roche, Basel, Switzerland), 22C11 mouse
monoclonal to the APP N terminus for soluble APP (sAPP) detection
(Millipore), 192 rabbit polyclonal to sAPP� (kind gift from Drs. Dale
Schenk and Peter Seubert, Elan Pharmaceuticals, San Francisco, CA),
chicken polyclonal to PAFAH1B2 (Abcam), mouse monoclonal to
PAFAH1B3 (Abnova), rabbit polyclonal to amyloid precursor protein-
like 2 (APLP2) (Calbiochem), rabbit polyclonal N1660 to human nicas-
trin (NCT) (Sigma), mouse monoclonal to �-actin (Sigma), 9E10 mouse
monoclonal to Myc-tagged F-NEXT (FLAG-tagged Notch1 extracellular
truncation)/NICD (Notch1 intracellular domain) (Santa Cruz Biotech-
nology), and mouse monoclonal to E-cadherin and mouse monoclonal
to N-cadherin (BD Biosciences). New antibodies, 2C11 (mouse mono-
clonal) and 5G11 (rat monoclonal), were generated against the APP C
terminus and mouse sAPP�, respectively (Colombo et al., 2012). Rabbit
polyclonal 6687 to the APP C terminus (Steiner et al., 2000) was used for
immunocytochemistry (ICC), together with mouse monoclonal LAMP2
(Hybridoma Bank, National Institutes of Health), and Alexa Fluor-488-
conjugated anti-rabbit and Alexa Fluor-555-conjugated anti-mouse an-
tibodies (Invitrogen).

RNAi screen in Drosophila S2 cells. A library of 14,333 long double-
stranded RNAs (dsRNAs) covering �91% of all protein coding genes in
the Drosophila genome was used for screening (Horn et al., 2010). Two
hundred fifty nanograms of dsRNA (5 �l) per well were spotted in du-
plicate in 384-well plates. Using a Multidrop liquid dispenser, cells were
plated at a density of 20,000 per well in 20 �l of serum-free Schneider’s
media and incubated alone with the individual dsRNAs for 1 h at 25°C
before the addition of 30 �l of serum-containing media and additional
incubation. The following day, cells were transfected using 1.5 �l of
Effectene per well together with 42 ng of pAc5:SP-C99 and 8 ng of an fLuc
reporter construct to control for viability. Cells were incubated for an
additional 3 d at 25°C before aliquoting of conditioned media into four
96-well daughter plates using a Beckman FX liquid-handling robot.
Plates containing conditioned media were immediately frozen and
stored at �80°C before being subjected to immunoassay analysis. fLuc
activity was determined by adding 25 �l of Steadylite HTS reagent to the
cells, incubating for 5 min, and then measuring the luminescence. All
signals were analyzed using the high-throughput screening software Cell-
HTS (Boutros et al., 2006). Briefly, measured intensities were normalized
per plate (for each of the two replicates) by the respective plate median to
account for plate-to-plate differences. We only considered measure-
ments with SDs �30% of the mean of the two replicates. z-scores were
then computed as the number of SDs that the actual normalized value
was above or below the normalized plate median. Finally, the mean of the
z-scores from the two replicates was calculated. Positive and negative
z-scores in the immunoassay indicated decreased and increased secretion

of A� peptides, respectively. Positive and negative z-scores in the fLuc
assay indicated decreased and increased viability, respectively. For the
secondary screen, dsRNAs were freshly synthesized and spotted in trip-
licate in 384-well plates and the above procedure was repeated, except
that a secretion reporter plasmid encoding Gaussia luciferase was addi-
tionally transfected. Gaussia luciferase activity was determined by adding
30 �l of GAR2 reagent containing 8% stabilizer to 30 �l of conditioned
media and immediately measuring luminescence.

siRNA/short-hairpin RNA oligonucleotides and transfection. For screen-
ing genes in human embryonic kidney 293 cells expressing APP carrying
the Swedish mutation (HEK293–APPsw), non-overlapping siRNA pools
from two different sources were used, namely, siGENOME SMART-
pool siRNAs (Dharmacon) together with nontargeting control pool 2
(Dharmacon) and FlexiTube GeneSolution siRNAs (Qiagen) together
with nontargeting control siRNA (Qiagen). As an additional negative
control, H2O was used in a mock transection and was found to behave
identically to both nontargeting controls. shRNAs against human
PAFAH1B2 were purchased from Sigma as pLKO MISSION clones (#377
and #894) together with a nontargeting control shRNA.

cDNA constructs. SP-C99 (Lichtenthaler et al., 1999), fLuc, and secre-
tory Gaussia luciferase were cloned with HindIII/NotI restriction sites
into individual pAc5 vectors (Invitrogen) for expression in Drosophila S2
cells. Human PAFAH1B2 was purchased from Imagenes, sequence veri-
fied, and subcloned by PCR mutagenesis into pcDNA3.1/zeo(�) (Invit-
rogen) using KpnI/NotI restriction sites. For lentiviral expression,
PAFAH1B2 cDNA was cloned into a FU�Zeo viral vector (Kuhn et al.,
2010). The S48A mutant was generated by Quikchange mutagenesis
(Stratagene) using oligonucleotide primers corresponding to the point
mutation.

Mammalian cell culture and treatments. HEK293 cells and primary
mouse embryonic fibroblasts (MEFs) were cultured in DMEM supple-
mented with 10% FCS and penicillin/streptomycin. SH-SY5Y cells were
cultured in DMEM F-12 supplemented with 15% FCS, non-essential
amino acids, and penicillin/streptomycin. For RNAi screening of the 30
orthologous candidate genes in HEK293–APPsw cells (Citron et al.,
1992), cells were plated without antibiotics at a density of 200,000 cells
per 24-well and, using 1 �l of Lipofectamine RNAiMax, were immedi-
ately reverse transfected with 10 nM of individual siRNA oligo pools. Two
days later, media were replaced, and, after an overnight incubation, the
conditioned media and cell lysates were harvested. For lentivirus trans-
duction, cells were plated on 24-well or 6-well plates and, at 70% conflu-
ency, were transduced with lentiviruses containing a nontargeting
control shRNA or shRNAs against PAFAH1B2. Again, 2 d later, media
were replaced, and, after an overnight incubation, the conditioned media
and cell lysates were harvested. To inhibit lysosomal proteases, me-
dia were replaced with fresh media containing leupeptin at a concentra-
tion of 100 �M, and cells were incubated overnight (16 h) before
harvesting (Haass et al., 1992).

ICC. Cells were fixed in 4% paraformaldehyde in PBS for 30 min,
followed by washing three times in PBS and simultaneous permeabiliza-
tion and blocking for 1 h in ICC buffer (0.2% Triton X-100 and 1% BSA
in PBS). Cells were stained with the 6687 polyclonal antibody to the APP
C terminus together with anti-LAMP2 (both at 1:500 in ICC buffer for
2 h) and washed five times in PBS before incubation with Alexa Fluor-
488-conjugated anti-rabbit and Alexa Fluor-555-conjugated anti-mouse
antibodies (1:250 in ICC buffer for 1 h). After washing five times in PBS,
coverslips were mounted on glass slides. Confocal images were obtained
with an inverted laser-scanning confocal microscope (Carl Zeiss Axio-
vert 200M) with a 100�/1.4 numerical aperture oil-immersion lens, and
pictures were taken and analyzed with the LSM 510 confocal software
(Carl Zeiss).

Quantification of A�. Secreted A� peptides in conditioned medium
were quantified by a sandwich immunoassay using the MSD Sector Im-
ager 2400 as described previously (Page et al., 2010). For more sensitive
detection of A� species and for endogenous A�, the MSD A� Triplex
sandwich immunoassay was used. Here, MSD C-terminal-specific anti-
bodies are pre-spotted into each well. For detection, ruthenylated 6E10
or 4G8 antibodies were used for human or mouse A�, respectively. The
corresponding concentrations of A� peptides were calculated using the
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MSD Discovery Workbench software. A� concentrations were always
normalized to cellular protein content, and, in each graph, the bars rep-
resent the mean of at least four experiments and error bars indicate the
SEM (*p � 0.05, **p � 0.01, ***p � 0.001, unpaired Student’s t test).

Protein analysis. Cells pellets were resuspended in lysis buffer (150 mM

NaCl, 10 mM Tris, pH 7.5, 2 mM EDTA, and 1% NP-40 plus protease
inhibitors), and lysates were loaded on appropriate percentage SDS-
PAGE gels and immunoblotted with the relevant primary antibodies.
Secreted A� was analyzed from medium conditioned overnight for
16 h by combined immunoprecipitation/immunoblotting using an-
tibodies 3552/2D8 (Page et al., 2010), followed by Tris– bicine urea
SDS-PAGE (for individual A� species) or 10 –20% Tris–tricine SDS-
PAGE (for total A�).

Results
A genome-wide RNAi screen in cultured Drosophila cells
It has been demonstrated that Drosophila possess a BACE (�-site
APP-cleaving enzyme)-like protease (Carmine-Simmen et al.,
2009), but it does not generate A� at the same site as human
BACE1, instead generating a larger A� peptide from human APP
(Greeve et al., 2004). To establish a system in which authentic
human A� could be efficiently generated in a Drosophila cell line
by �-secretase activity alone, a construct was used that contains
the APP �CTF fused to a signal peptide (SP-C99; Lichtenthaler et
al., 1999). Drosophila S2 cells expressing this construct generated
and secreted all three major A� peptide species, as shown by
immunoprecipitation of conditioned media (Fig. 1A). A� ratios
were similar to that from transfected human cells, i.e., A�40 rep-
resents �80% of total secreted A�, with A�38 and A�42 repre-
senting �10% each (Page et al., 2010). SP-C99-transfected S2
cells were then tested for their responsiveness to dsRNA-
mediated knockdown of key genes involved in APP processing,
with dsRNA against GFP used as a negative control. Knockdown
of Drosophila presenilin (Psn), the catalytic subunit of
�-secretase, almost completely abolished A� generation (Fig. 1B,
left), demonstrating the efficiency of RNAi in Drosophila cells.
This was accompanied by an accumulation of �CTF (C99) and its
�-secretase cleaved product �CTF (C83). In contrast to Psn,
knockdown of Kuzbanian (Kuz), the Drosophila homolog of
ADAM10 (Rooke et al., 1996; Kuhn et al., 2010), resulted in a
significant increase in A� generation. This was presumably be-
cause silencing Kuz resulted in decreased turnover of �CTF to
�CTF (Fig. 1B, left), therefore increasing the relative amount of
�CTF substrate available to �-secretase. The A� effects measured
by Western blot were fully replicated by A� immunoassay (Fig.
1B, right), thus validating the use of the immunoassay for the
high-throughput RNAi screen.

Nearly 15,000 dsRNAs designed to target �91% of Drosophila
protein coding genes (Horn et al., 2010) were screened in dupli-
cate 384-well plates for their ability to modulate A� secretion in
Drosophila S2 cells. Cellular fLuc was measured as a viability con-
trol. The duplicate measurements were highly correlated (Pear-
son’s correlation of 0.82), indicating a robust assay. A�40 was
measured as the most prominent A� species. A� and fLuc mea-
surements for each gene were assigned z-scores, which is a mea-
sure of their relative deviation from individual plate median
values. Positive z-scores indicate a decrease in A� or fLuc,
whereas negative z-scores indicate an increase in A� or fLuc.
Negative control dsRNAs performed as expected, because GFP
and human BACE1 generated average A�40 z-scores of 0.8 and
0.6, respectively (i.e. close to 0), and did not significantly affect
fLuc activity (Fig. 1C). Knockdown of the positive controls Psn
and Kuz generated average z-scores of 27.8 and �2.9, respectively
(Fig. 1C). Knockdown of Psn did not affect fLuc activity, al-

though a tendency for increased fLuc activity was observed for
Kuz knockdown (Fig. 1C). Hits were defined as wells with
z-scores �2 or less than �2 for A�, together with z-scores be-
tween �1.5 and 1.5 for fLuc, which indicated normal transfection
efficiency and viability. The majority of genes screened did not
show any effect on the generation of A�, as shown by their clus-
tering around a z-score of 0 (Fig. 1C, gray dots). Candidate genes
that significantly modulated A� secretion numbered 140 (�1%
of all genes screened), and these were then reassessed in a second-
ary screen to confirm their phenotypes. To exclude genes that
merely affected general secretion, an additional plasmid was
transfected in this screen that encoded a secretory Gaussia lu-
ciferase reporter and the efficiency of its secretion was assessed by
measuring the luminescence of the conditioned media. All po-
tential false positives were removed, leaving 41 genes that pro-
duced highly significant and specific changes in A� upon
knockdown compared with control nontargeting dsRNAs. The
gene identities and the magnitude of their effects are given in
Table 1. All genes affected A�38 and A�42 to an equal extent as
A�40.

The four �-secretase complex components Psn, Nct, Aph-1
(anterior pharynx-defective protein 1), and Pen-2 (presenilin en-
hancer protein 2) were identified as the top four genes that low-
ered A� upon knockdown (Fig. 1C; Table 1). Of the 37 novel
Drosophila hits, 30 have human orthologs as determined by
BLAST analysis of protein sequences. Next, we used HEK293–
APPsw cells, a well-established and frequently used cell line for
studying A� generation (Citron et al., 1992; Haass et al., 1995;
Page et al., 2008), to verify the 30 candidate genes in a human cell
context. Using non-overlapping siRNA pools from two different
sources, it was determined that, upon knockdown, 16 novel genes
significantly modified A� secretion (indicated with asterisks in
Table 1).

PAFAH1B2 knockdown reduces A� secretion in human cells
From the Drosophila A�-lowering hits, Paf-AH� was identified
to have one of the most potent reductions of A� secretion upon
knockdown (Fig. 1C,D). Paf-AH� has a strong homology (46%
sequence identity; Fig. 1E) to its human counterpart PAFAH1B2.
Knockdown of PAFAH1B2 in human cells had an equally potent
effect on A� secretion, thus making it the most attractive target
for detailed characterization. RNAi-mediated knockdown of
PAFAH1B2 in HEK293–APPsw cells potently reduced A� secre-
tion, by 60% for pool 1 and 40% for pool 2 (Fig. 2A). The protein
levels of APP and actin were unaffected. Likewise, the level of
NCT and the maturation of this protein, a key indicator of a
functional �-secretase complex (Edbauer et al., 2002), were un-
affected. As expected from a hit that was identified as modifying
A� generation from a “pre-shed” C99 stub, total sAPP (sAPP�
and sAPP�) secretion into the medium was, on average, not sig-
nificantly affected across siRNA pools (Fig. 2A).

To study the effect of PAFAH1B2 on A� secretion in a neuro-
nally relevant cell line, siRNA-mediated knockdown experiments
were repeated in SH-SY5Y neuroblastoma cells. PAFAH1B2
knockdown correlated with significant reductions in the endog-
enous A� produced by this cell line without affecting total sAPP
secretion (Fig. 2B). In another RNAi strategy, we used two vali-
dated shRNAs targeting different regions of the PAFAH1B2
mRNA to the siRNA pools. Lentiviral delivery of these shRNAs
resulted in potent silencing of PAFAH1B2 expression in SH-
SY5Y cells (Fig. 2C). Compared with control nontargeting
shRNA, both shRNAs targeting PAFAH1B2 resulted in signifi-
cant reductions in endogenous A� secretion, shRNA-1 by 74%
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Figure 1. A genome-wide RNAi screen in cultured Drosophila cells for modifiers of A� secretion. A, Tris– bicine urea SDS-PAGE immunoblot of conditioned media from Drosophila S2 cells
expressing pAc5:SP-C99. Standard peptides confirmed that A� species corresponding to A�38, A�40, and A�42 were generated. A� species were generated in a similar ratio to human cells, with
A�40 the predominant species and A�38 and A�42 minor species. B, S2 cells after treatment with dsRNAs against GFP, Drosophila Psn, and Kuz. SDS-PAGE immunoblot demonstrated that RNAi of
Psn abolished A� generation, whereas RNAi of Kuz increased it (left). Both CTFs accumulate after Psn knockdown, whereas alphaCTF is specifically reduced after Kuz knockdown. An A�
immunoassay of conditioned media confirmed the A� effects (right). MW, Molecular weight. C, Graph of mean A�40 z-scores plotted against mean fLuc z-scores (Figure legend continues.)
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and shRNA-2 by 44% (Fig. 2C). In each case, the levels of total
sAPP and cellular APP, actin, and NCT remained unaffected.

PAFAH1B2 is a phospholipase highly expressed in brain
(Koizumi et al., 2003). Through its serine esterase activity,
PAFAH1B2 is responsible for the hydrolysis of platelet activating
factor (Blank et al., 1981; Hattori et al., 1993), although in Dro-
sophila, Paf-AH� is catalytically inactive (Sheffield et al., 2000).
Other roles have been attributed to the mammalian protein, such
as in microtubule dynamics (Zhang et al., 2007), in the Wnt
pathway during development (Livnat et al., 2010), and in subcel-
lular trafficking (Bechler et al., 2011). In mammals, the protein
forms part of the tetrameric PAFAH1B enzyme, an intracellular
G-protein-like complex consisting of a dimer of catalytic sub-
units (either PAFAH1B2 or PAFAH1B3) and a regulatory
PAFAH1B1 dimer (Tarricone et al., 2004). PAFAH1B3 is the
predominant catalytic subunit during development, but
PAFAH1B2 predominates in adult brain (Arai et al., 2002).
Knockdown of Drosophila PAFAH1B1 (Lis1) had no effect on
A� in the RNAi screen and knockdown of PAFAH1B1 and
PAFAH1B3 in HEK293–APPsw cells also had no effect on A�
(data not shown).

Primary cells lacking PAFAH1B2 exhibit reduced
A� secretion
We next sought to check the phenotype of primary MEF cells
from mice carrying deletions for PAFAH1B2, PAFAH1B3, or
both subunits (Livnat et al., 2010). Compared with wild-type
(WT) MEFs, PAFAH1B2�/� MEFs secreted �55% less endoge-
nous A� into conditioned media (Fig. 3A), confirming the phe-
notype observed with RNAi knockdown in other cell types.
Reduced A� secretion by �60% was also observed for double-
knock-out PAFAH1B2�/�, PAFAH1B3�/� MEFs, whereas MEFs
lacking PAFAH1B3 alone showed a mild but not significant re-
duction of secreted A� compared with WT MEFs. Consistent
with the RNAi data, MEFs lacking the PAFAH1B catalytic sub-
units exhibited no alterations in APP ectodomain shedding, with
sAPP� and sAPP� secretion unaltered for all knock-out cell lines
(Fig. 3A).

To confirm the link between PAFAH1B2 and A� secretion, a
rescue experiment was performed whereby PAFAH1B2 cDNA
was reintroduced into PAFAH1B2�/� MEFs via lentiviral trans-

duction. Transduction allowed robust expression of PAFAH1B2
cDNA and rescued the reduced A� production (Fig. 3B). This
confirmed that PAFAH1B2 is specifically required for A� pro-
duction. Interestingly, reintroduction of the S48A inactive serine
esterase mutant (Bechler et al., 2011) also resulted in the same
degree of rescue, suggesting that esterase activity is not required
for the PAFAH1B2-mediated effect on A�. This is consistent with
the absence of any reduction of A� from cells lacking the other
catalytic subunit, PAFAH1B3. An increase of PAFAH1B2 expres-
sion above normal levels, as seen when WT MEFs were trans-
duced with the rescue cDNA, did not however lead to an
additional increase in A� levels (Fig. 3B). This is in agreement
with the observation that PAFAH1B2 cDNA overexpression in
HEK293–APPsw cells led to only a very mild (5%) but not signif-
icant increase in A� secretion (data not shown).

4

(Figure legend continued.) from the genome-wide RNAi screen. Each dot represents a single
gene. Multiple controls were included on every plate: negative controls, GFP (light blue) and
human BACE1 (dark blue); positive controls, Psn (dark red), Kuz (green), �COP (�-coatomer
protein) (orange), and DIAP (red). �COP is required for general secretion and viability and DIAP
(Drosophila inhibitor of apoptosis protein) is a gene essential for viability. The negative controls
GFP and human BACE1 varied around a z-score of 0 for both A�40 and fLuc. Psn controls showed
very high A�40 z-scores, corresponding to strong reductions in A� secretion but no effect on
fLuc, with a z-score for fLuc varying at �0. The dashed lines indicate the significance thresh-
olds: genes were considered as hits if the A�40 z-score was �2 or less than �2 and fLuc z-score
was between �1.5 and 1.5. The vast majority (�99%) of Drosophila genes (Probe; gray dots)
varied around a z-score of 0 for both A�40 and fLuc, in a similar range to the negative controls.
However, some showed specific increases in A� (in the direction of Kuz) or specific reductions in
A� (in the direction of Psn). The positions of the four �-secretase complex components (Psn,
Nct, Aph-1, and Pen-2) and Paf-AH� are labeled. D, S2 cells after treatment with dsRNAs
against GFP or Paf-AH�. In the media, A� was reduced by 50%. This was a specific effect
because there was no change in the secretion of a Gaussia luciferase secretion reporter (sGLuc)
or in cellular fLuc activity. E, Protein sequence homology between Drosophila Paf-AH� and
human PAFAH1B2 demonstrates a highly conserved protein. Green boxes highlight the 46% of
amino acids that are identical, and the red box highlights the active serine (48) in the human
protein. Bar graphs show mean and SEM of six individual experiments (**p � 0.01, ***p �
0.001, unpaired Student’s t test).

Table 1. A list of the final 41 genes from the Drosophila secondary screen, which
upon knockdown significantly modulated A� secretion

Hit
gene

Drosophila
annotation ID

% of A�
after KD Human gene ID Human symbol

Human
hit

1 CG18803 3 5663 PSEN1 *
2 CG7012 6 23385 NCSTN *
3 CG2855 8 51107 APH1A *
4 CG33198 8 55851 PSENEN *
5 CG8962 36 5049 PAFAH1B2 *
6 CG33696 38 7201 TRHR *
7 CG9743 42 6319 SCD *
8 CG18766 43 345222 C4orf44 *
9 CG15749 44 10655 DMRT2

10 CG11073 44 200958 MUC20
11 CG31714 46 22997 IGSF9B
12 CG7263 49 9131 AIFM1
13 CG8253 50 55093 WDYHV1
14 CG9357 52 1116 CHI3L1
15 CG13071 53 N/A N/A
16 CG18208 53 150 ADRA2A
17 CG17603 53 6872 TAF1 *
18 CG3732 55 9406 ZRAB2 *
19 CG4491 56 80139 ZNF703
20 CG12926 59 79183 TTPAL
21 CG4183 64 1410 CRYAB
22 CG17212 64 54933 RHBDL2 *
23 CG2096 64 5500 PPP1CB *
24 CG5874 68 7469 WHSC2 *
25 CG14572 68 N/A N/A
26 CG13630 69 23173 METAP1 *
27 CG7938 72 126295 ZNF57 *
28 CG1793 72 9441 MED26
29 CG11865 73 7092 TLL1
30 CG6686 155 9092 SART1
31 CG42258 158 N/A N/A
32 CG1249 160 6633 SNRPD2 *
33 CG12857 163 84541 KBTBD8
34 CG32134 164 2261/2263 FGFR2/FGFR1
35 CG7757 171 9129 PRPF3
36 CG8427 175 6634 SNRPD3 *
37 CG8749 178 6625 SNRP70 *
38 CG4528 188 6629 SNRPB2 *
39 CG6391 189 11165 NUDT3 *
40 CG6159 210 10640 EXOC5
41 CG3160 215 80055 PGAP1

The Drosophila annotation identification (ID) is given, together with the percentage of A� measured after knock-
down (KD) in Drosophila cells and the corresponding human gene ID and symbol. The top four genes correspond to
the four �-secretase complex components, and their knockdowns potently reduced A�. An additional 25 genes
reduced A�, and 12 genes increased A� upon knockdown. Genes that were confirmed to modulate A� in human
cells by at least 25% in either direction are indicated with an asterisk. N/A, Not applicable.
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Selective degradation of APP and
APLP2 CTFs upon loss of PAFAH1B2
Additional analysis of APP processing in
HEK293–APPsw cells revealed that,
upon potent knockdown of PAFAH1B2
with two different lentivirally delivered
shRNAs, both APP CTFs were strongly re-
duced compared with the control condi-
tion, although mature and immature full-
length APP levels were unaffected (Fig.
4A). Analysis of endogenous APP pro-
cessing in MEFs revealed that cells lack-
ing PAFAH1B2 exhibited a slight
elevation in APP holoprotein levels, but
strikingly, there was a prominent reduc-
tion of APP CTFs compared with WT
MEFs (Fig. 4B). PAFAH1B3�/� MEFs
displayed no such alteration in APP
CTFs compared with WT MEFs (Fig.
4B), which is a noteworthy difference in
phenotype considering the high degree
of homology between the two proteins.
These effects correlate with the levels of
A� measured from these cells (Fig. 3A).
We next examined the closest homolog of
APP, APLP2, to see whether its processing
was also altered in the absence of the
PAFAH1B subunits. In exactly the same
way, the CTFs of APLP2 were markedly

Figure 2. Knockdown of PAFAH1B2 in human cells using different RNAi approaches reduces A�. A, HEK293–APPsw cells transfected with non-overlapping control or PAFAH1B2-targeting siRNA pools from
two sources. Efficient knockdowns of PAFAH1B2 were achieved for both pools, and this corresponded to strong reductions in A� secretion, by 60% for pool 1 and 40% for pool 2. Total sAPP was, on average, not
significantly affected across siRNA pools. Mature (m.) and immature (im.) full-length APP and mature and immature NCT and actin were unaffected. B, SH-SY5Y cells transfected with the same non-overlapping
control or PAFAH1B2-targeting siRNA pools from two sources. Efficient knockdowns of PAFAH1B2 were achieved for both pools, although not quite as good as in the HEK293 cells. This corresponded to strong reductions in
endogenousA�secretion,by40and30%,respectively.TotalsAPP,full-lengthAPP,andmatureandimmatureNCTandactinwereunaffected.C,SH-SY5Ycellstransducedwithnon-overlappingcontrolorPAFAH1B2-targeting
shRNAs.HighlyefficientknockdownsofPAFAH1B2wereachievedforbothshRNAs,andthiscorrespondedtopotentreductionsinendogenousA�secretion,by40and70%respectively.TotalsAPP,full-lengthAPP,andmature
andimmatureNCTandactinwereunaffected.Con,Control;MW,molecularweight.BargraphsshowmeanandSEMofsix individualexperiments(**p�0.01,***p�0.001,unpairedStudent’s t test).

Figure 3. Primary MEF cells lacking PAFAH1B2 show reduced A�. A, Comparison of WT and PAFAH1B2�/� MEFs showed that, when
PAFAH1B2 was lacking, endogenous A�secretion was reduced by 55%. Loss of PAFAH1B3 caused a mild but insignificant reduction of A�,
but loss of both subunits caused a slightly enhanced reduction of A� to �60%. Compared with actin, endogenous full-length APP was
slightly elevated for MEFs lacking PAFAH1B2, but the ectodomain cleavage products sAPP� and sAPP� remained unaffected. B, WT or
PAFAH1B2�/� MEFs were transduced with either control lentiviruses (Vec) or lentiviruses containing PAFAH1B2 cDNAs with WT function
(B2 wt) or inactive serine esterase function (B2 S48A). Transduction of PAFAH1B2�/� MEFs with both PAFAH1B2 cDNAs reversed the
endogenous A� deficit, restoring levels to that of WT MEFs. Endogenous full-length APP and actin were unaffected. An increase in
PAFAH1B2 level, as seen for the WT cells upon cDNA transduction, did not result in any additional increase in endogenous A�. MW,
Molecular weight. BargraphsshowmeanandSEMofat least four individualexperiments(**p�0.01,***p�0.001,unpairedStudent’s t test).
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reduced in PAFAH1B2�/� MEFs, although total full-length
APLP2 levels were unaffected. PAFAH1B3�/� MEFs behaved like
WT MEFs, showing no change in APLP2 CTFs (Fig. 4B). Analysis
of two other endogenous type I transmembrane proteins,
E-cadherin and N-cadherin, revealed that the CTF reduction
was selective. The CTF levels of both cadherins, which are also
�-secretase substrates, were unchanged in the absence of either
PAFAH1B2 or PAFAH1B3 (Fig. 4C). In a similar way to APP,
full-length levels of E-cadherin were slightly increased in the
absence of PAFAH1B2. Another important substrate for
�-secretase is Notch (Steiner et al., 2008). We decided to analyze
the effect of PAFAH1B2 on Notch processing in cells expressing
APP and F-NEXT (Okochi et al., 2002), a flagged Notch1 extra-
cellular truncation that, like APP CTFs, is a direct substrate of
�-secretase to generate NICD (Schroeter et al., 1998). After po-
tent shRNA-mediated knockdown of PAFAH1B2 in this cell
line, APP CTFs were again strongly reduced, but the levels of
F-NEXT and its cleavage product NICD were unaltered
(Fig. 4D).

Loss of PAFAH1B2 increases lysosomal degradation of
APP CTFs
Considering that APP CTFs were reduced in addition to A� se-
cretion, we reasoned that APP CTFs did not meet �-secretase for
the proteolytic processing that would give rise to A�. It is known
that there are two pools of APP CTFs: one that can meet
�-secretase to give rise to A� and one that is instead trafficked to
the lysosome for degradation, in which it can no longer give rise
to A� (Haass et al., 1992, 1993). We therefore hypothesized that
there could be an increased APP CTF degradation in the lyso-
somes in the absence of PAFAH1B2, and we decided to test this
possibility by lysosomal protease inhibition. Treatment of WT
cells with leupeptin, a classical lysosomal protease inhibitor, in-
creased APP CTFs (Fig. 5A) as reported previously (Haass et al.,
1992). Treatment of PAFAH1B2�/� cells with leupeptin recov-
ered the reduced APP CTFs to a similar extent as for WT cells
(Fig. 5A,B). This suggests that APP CTFs are initially generated in
PAFAH1B2�/� cells but that they are more rapidly degraded by
lysosomal proteases. We conclude that the reduction of A� gen-

Figure 4. Loss of PAFAH1B2 in HEK293–APPsw and primary MEF cells reduces APP CTFs. A, HEK293–APPsw cells virally transduced with shRNAs against PAFAH1B2 resulted in highly potent
knockdowns of PAFAH1B2 compared with nontargeting control. This correlated with a dramatic reduction of both the �CTF and �CTF. A shorter exposure of the immunoblot showed that full-length
mature (m.) and immature (im.) APP levels were unaffected. Actin was also unaffected. B, In primary MEF cells, analysis of APP and APLP2 processing by Tris–tricine SDS-PAGE revealed that, in the
absence of PAFAH1B2, endogenous APP and APLP2 CTFs were dramatically reduced. No such change was observed for MEFs lacking PAFAH1B3. As before, the level of full-length APP was slightly
elevated in PAFAH1B2�/� MEFs. C, Analysis of N-cadherin (NCAD) and E-cadherin (ECAD) processing by 10% SDS-PAGE revealed full-length proteins and CTFs running at �45 and 36 kDa,
respectively. For E-cadherin, the level of full-length protein was slightly increased in the absence of PAFAH1B2, but for both E- and N-cadherin, the CTF levels were unchanged in the absence of either
PAFAH1B2 or PAFAH1B3. D, HEK293–APPsw/F-NEXT cells virally transduced with shRNAs against PAFAH1B2 resulted in potent knockdowns of PAFAH1B2 compared with nontargeting control. In
contrast to the reduced levels of APP CTFs, the levels of F-NEXT and its �-secretase generated product, NICD, were completely unaffected. MW, Molecular weight.
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eration observed in the absence of PAFAH1B2 can be explained
by an increased degradation of the �CTF. Leupeptin treatment
did not restore A� levels to normal (data not shown), but this was
expected because the treatment cannot re-route the APP CTFs to
be available for �-secretase cleavage (Haass et al., 1993). To di-
rectly assess a role for increased lysosomal degradation of APP
CTFs upon loss of PAFAH1B2, we performed ICC in HEK293
cells overexpressing APP. These cells were chosen because the
APP expression in the MEF cells was too low to be detected by
ICC. Interestingly, knockdown of PAFAH1B2 revealed an in-
creased LAMP2 staining compared with control cells (Fig. 5C,
arrowheads), which is indicative of clustered and/or enlarged ly-
sosome structures. Treatment of control and PAFAH1B2 knock-
down cells with leupeptin increased LAMP2 staining, and this
increase was more pronounced in PAFAH1B2 knockdown cells
(Fig. 5C). After leupeptin treatment, a partial colocalization of
APP with LAMP2 was also observed in both cases, as indicated by
the yellow staining (arrows) in the enlarged panels, and this co-
localization was more pronounced in PAFAH1B2 knockdown
cells. Consistent with the recovery of APP CTFs after leupeptin
treatment of PAFAH1B2�/� cells (Fig. 5A), the increased APP
staining in PAFAH1B2 knockdown cells most likely reflects the
increase in APP CTFs accumulating during leupeptin treatment,
although additional staining of full-length APP must be consid-
ered (Haass et al., 1992).

If lysosomal degradation of APP CTFs is the key underlying
mechanism of the observed effects, prevention of lysosomal tar-
geting of APP should eliminate the PAFAH1B2-mediated effect
on A�. Because the APP C-terminal domain is known to be im-
portant for internalization and intracellular trafficking (Haass et

al., 1993; Selkoe et al., 1996; Kawasumi et al., 2004), we next asked
whether it is required for the PAFAH1B2-mediated effect on A�
generation. To this end, A� secretion from cells stably expressing
a C-terminal truncated APP (HEK293–APP�C) (Haass et al.,
1993) was investigated in the context of PAFAH1B2 knockdown.
Using potent shRNAs, effective silencing of PAFAH1B2 was
achieved in both HEK293–APP and HEK293–APP�C cells (Fig.
6A). This resulted in a strong reduction of A� secretion for
HEK293–APP cells, but for the cells expressing the truncated
form of APP, there was no effect on A� secretion (Fig. 6A). Thus,
the APP intracellular domain is necessary for the PAFAH1B2-
mediated effect on A�. Together with the findings described in
Figure 5, we have identified a protein that can reduce the gener-
ation of A� through an increased degradation of its immediate
precursor, the �CTF, in lysosomes. The APP intracellular do-
main, which is known to influence intracellular trafficking by
binding to a variety of adaptor proteins (Selkoe et al., 1996; Ka-
wasumi et al., 2004), is required for this effect (summarized in
Fig. 6B).

Discussion
A genome-wide RNAi screen in Drosophila S2 cells identified 41
genes capable of specifically modifying A� secretion without af-
fecting general secretion or viability. As expected, the four
�-secretase complex components showed the most potent A�-
lowering effects upon knockdown, with �10% A� remaining.
This validated the RNAi screen because it demonstrated that the
approach could robustly identify relevant A�-modulator genes in
an unbiased screen. There was a large difference in the magnitude
of phenotype between these four genes and the other genes iden-

Figure 5. Loss of PAFAH1B2 increases lysosomal degradation of APP CTFs. A, WT and PAFAH1B2�/� MEFs were treated in the absence or presence of 100 �M of the lysosomal protease inhibitor
leupeptin. Treatment resulted in a moderate increase in APP CTFs for WT cells. Untreated knock-out MEFs showed reduced APP CTFs, as before, but during treatment with leupeptin, they were
restored to normal levels. B, Quantification of APP CTF immunoblots for nine independent replicates of the experiment performed in A, with APP CTF levels from untreated WT cells set to 100%. The
increase in APP CTFs after leupeptin treatment was highly significant for both WT and PAFAH1B2�/� MEFs (***p � 0.001, unpaired Student’s t test), whereas the difference in the extent of APP
CTF recovery was not significant between the two cell types. C, Confocal microscopy of HEK293–APP cells treated with a nontargeting siRNA pool or an siRNA pool against PAFAH1B2, in the presence
or absence of 100 �M leupeptin (Leu). Cells were stained with 6687 polyclonal antibody to the APP C terminus (green) and LAMP2 antibody (red). Knockdown of PAFAH1B2 revealed an increased
LAMP2 staining compared with control cells (arrowheads), with some larger clusters clearly visible. Treatment of control and PAFAH1B2 knockdown cells with leupeptin increased LAMP2 staining
in both cases, but this increase was more pronounced in PAFAH1B2 knockdown cells. After leupeptin treatment, a partial colocalization of APP with LAMP2 was also observed in both cases, as
indicated by the yellow staining (arrows) in the enlarged panels. This partial colocalization was more pronounced after PAFAH1B2 knockdown and leupeptin treatment. Scale bar, 15 �m. Con,
Control.
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tified, suggesting that no other essential �-secretase complex pro-
tein exists as expected (Edbauer et al., 2003), but rather proteins
that serve a modulatory role in A� generation. Indeed, another
high-throughput RNAi screen found a potent modulator of
BACE1 activity but did not describe the identification of any
�-secretase modulators (Majercak et al., 2006). Knockdown of
pigeon, the Drosophila homolog of the recently identified GSAP
(�-secretase activating protein) (He et al., 2010), showed no sig-
nificant change in A� secretion (data not shown). GPR3 (G-
protein-coupled receptor 3), a protein shown to influence
�-secretase localization and A� production in neurons (Thathiah
et al., 2009), is not present in Drosophila and could therefore not
be assessed. This is one limitation of using an invertebrate system,
but our rationale was that the core conserved modulators would
be identified in this robust system. Knockdown of Paf-AH�
showed one of the strongest phenotypes after the �-secretase
complex components, and knockdown of its homolog,
PAFAH1B2, in mammalian cells verified the gene as a potent and
relevant modifier of A� production.

PAFAH1B2 knockdown reduced A� secretion in neuronal
and peripheral cell types—in cells expressing both exogenous and
endogenous APP. This effect was not influenced by the efficiency
of �-secretase cleavage, because A� reduction was equally strong
in the HEK293–APPsw cells. Indeed, the phenotype was identi-
fied in Drosophila independently of APP ectodomain shedding,
by screening a pre-shed �CTF. The phenotype of primary MEFs

from PAFAH1B2 knock-out mice was consistent with that ob-
served in the other cells, with a �60% reduction of A� secretion.
Importantly, the A� deficit could be efficiently rescued by rein-
troduction of the PAFAH1B2 gene. The inactive serine esterase
mutant of PAFAH1B2 could also mediate rescue, suggesting that
esterase activity is not required for the effect on A�. Indeed, loss
of PAFAH1B3, also a serine esterase, had no effect on A�. This is
consistent with the identification of the effect in Drosophila, be-
cause Paf-AH� has been shown to be catalytically inactive (Shef-
field et al., 2000). It does not possess the catalytic triad like its
mammalian counterpart, and it is catalytically inert for PAF hy-
drolysis. Indeed, Sheffield et al. proposed that, in addition to its
catalytic function, the mammalian protein may also have addi-
tional roles that do not require catalysis. Further analysis of APP
processing revealed that, in the absence of PAFAH1B2, there was
a stark reduction in the levels of the APP CTFs. This phenotype
was also observed for the close homolog of APP, APLP2. In both
cases, the effect was observed specifically for PAFAH1B2 and not
for its close homolog PAFAH1B3, and this correlated with the
effects measured for A�. Other proteins that give rise to CTFs as
substrates for �-secretase, such as E-cadherin and N-cadherin,
did not show any such alteration in their CTF levels. Moreover,
PAFAH1B2 knockdown did not affect the levels of NICD, an
important finding, because a disturbance in this crucial signaling
pathway is an unwanted side effect of �-secretase inhibition (Cit-
ron, 2010). It has been shown previously that Fluvastatin treat-

Figure 6. The APP intracellular domain is required for the PAFAH1B2-mediated effect on A�. A, HEK293 cells stably expressing full-length APP (FL) or C-terminally truncated APP (�C) were
treated with lentiviruses carrying a nontargeting shRNA or shRNAs against PAFAH1B2. Potent knockdowns were achieved in both cell lines, but although this corresponded to reductions in A� for
cells expressing full-length APP, there was no change in A� for cells expressing the truncated version. Protein levels of APP and actin were unaffected in each case. B, Model depicting how PAFAH1B2
can influence A� generation. Under WT conditions, APP is internalized from the plasma membrane into vesicles after which it is cleaved by �-secretase to generate the �CTF. Thereafter, a large
portion of the �CTF is trafficked through the early endosomes, in which it meets �-secretase and is cleaved to generate the A� peptide, which is then secreted. Another portion of the �CTF is
trafficked directly to the lysosomes in which it cannot give rise to A� and is degraded. Some CTFs may be degraded by other, as yet undefined, mechanisms as depicted by the dotted line and question
mark. Upon loss of PAFAH1B2, the trafficking of �CTFs to the lysosome may be promoted, which results in their enhanced degradation before they can meet �-secretase for the generation of A�.
In the case of APP�C, internalization of the protein is blocked and so any changes in post-endocytic traffic induced by loss of PAFAH1B2 do not affect the generation of A�. �-Secretase and
�-secretase can cleave APP�C to a lesser extent at the plasma membrane as depicted here, or en route to the plasma membrane, to generate A�. MW, Molecular weight. Bar graphs show mean
and SEM of four individual experiments (*p � 0.05, **p � 0.01, unpaired Student’s t test).
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ment lowers A� by modifying the endosomal/lysosomal
pathway and promoting the degradation of APP CTFs (Shino-
hara et al., 2010), but PAFAH1B2 represents to our knowledge
the first protein to have such an effect on APP CTFs and A�.

The reduction of the APP CTFs observed in PAFAH1B2�/�

cells could be explained by an increased lysosomal degradation,
because treatment with the lysosomal protease inhibitor leupep-
tin restored APP CTF levels to the same extent as in WT cells. A�
levels were not restored after leupeptin treatment, but this is con-
sistent with previous work that showed that such a treatment
could not increase A� production (Haass et al., 1992, 1993), be-
cause only a pre-lysosomal �CTF in earlier compartments can be
efficiently cleaved to give rise to the peptide. Confocal micros-
copy showed that PAFAH1B2 knockdown cells had increased
lysosomal staining and leupeptin treatment of these cells in-
creased APP within lysosomes. This suggests a recovery of APP
CTFs that would otherwise have been degraded. We cannot ex-
clude that another, as yet undefined, pathway may play an addi-
tional role, but the data presented here provide strong evidence
for a prominent role of increased lysosome degradation of APP
CTFs in the absence of PAFAH1B2. A recent study using antibod-
ies against the APP C terminus demonstrated a rapid and direct
transport from the cell surface to lysosomes, in a previously un-
recognized selective pathway (Lorenzen et al., 2010). This trans-
port was impaired for APP mutants that produce more A�,
suggesting that preferential transport to the lysosome favors deg-
radation of APP CTFs, whereas normal endocytosis through the
early endosomes favors more efficient APP CTF cleavage and A�
generation. Loss of PAFAH1B2 may thus favor such an alterna-
tive trafficking pathway, whereby APP CTFs are more efficiently
transported to the lysosomes for degradation (Fig. 6B). This is in
line with our finding that PAFAH1B2 knockdown did not reduce
A� generation in cells expressing a C-terminal truncated APP,
demonstrating that the intracellular domain and presumably in-
ternalization is important for the effect that PAFAH1B2 exerts on
A�. APP�C can give rise to A� on the late secretory pathway or at
the plasma membrane (Haass et al., 1993), so any PAFAH1B2-
mediated influence on post-endocytic traffic would not affect A�
in this case (Fig. 6B). Interestingly, the APP, cadherin, and Notch
families differ in the fact that the APP family members possess an
NPXY internalization motif in their C-terminal tails (Selkoe et
al., 1996), whereas the cadherins and Notch do not. Although we
have not formally investigated the contribution of the NPXY
motif for the PAFAH1B2-dependent APP CTF degradation, this
could provide an explanation as to the differential effects ob-
served for the CTFs of these proteins. Thus, one would expect
that other NPXY-containing proteins could be affected, but these
are relatively few in number (Chen et al., 1990) and perhaps the
APP CTF is even functionally dispensable. Indeed, it has been
shown that only the secreted sAPP� ectodomain fragment fulfills
the essential functions of APP, because it alone rescues the ana-
tomical, behavioral, and electrophysiological abnormalities of
APP-deficient mice (Ring et al., 2007). In support of this, the loss
of PAFAH1B2 does not have any effect on the general health of
the cells investigated here or in the mouse knock-outs generated.
Two independent studies demonstrated that PAFAH1B2�/� and
PAFAH1B3�/� mice were developmentally normal and the ex-
pected Mendelian ratios were observed; the mice displayed only
defects in spermatogenesis (Koizumi et al., 2003; Yan et al., 2003).
A subsequent study showed certain neuronal migration defects
for the double-knock-out mice (Livnat et al., 2010), although this
is in stark contrast to PAFAH1B1 knock-out mice, in which there
is a fatal disturbance in neuronal migration. However, no such

developmental or neuropathological phenotypes have been de-
scribed for the single subunit knock-out mice.

Together, we provide evidence that the loss of PAFAH1B2
potently reduces A� by promoting the degradation of its imme-
diate precursor, the �CTF. Loss of PAFAH1B2 is well tolerated by
the brain; thus, a targeted downregulation of PAFAH1B2 may be
a novel and viable therapeutic strategy to lower brain A�.
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