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Abstract

Microglia dysfunction is implicated in several neurodegenerative disorders, including a rare microgliopathy; CSF1R-
related adult-onset leukoencephalopathy with axonal spheroids and pigmented glia (CSF1R-ALSP). CSF1R-ALSP

is caused by heterozygous loss-of-function mutations in the colony stimulating factor 1 receptor (CSF1R) gene, which
encodes a receptor required for the differentiation of myeloid cells, as well as for microglial survival and proliferation.
Similar functions have also been ascribed to triggering receptor expressed on myeloid cells 2 (TREM?2), which shares
an analogous microglia enrichment profile and converging intracellular signaling pathway mediated by spleen associ-
ated tyrosine kinase (SYK) and phosphoinositide-3-kinase (PI3K). lluzanebart is a human monoclonal IgG1, human
TREM2 (hTREM2) agonist antibody under development for the treatment of CSF1R-ALSP. To explore the therapeutic
hypothesis that loss of CSF1R signaling and related microglial hypofunction can be circumvented via activation

of TREM2, we evaluated the potential of iluzanebart to compensate for CSF1R loss-of-function. Herein, we demon-
strate that iluzanebart is a potent, dose-dependent, and specific activator of TREM2 signaling in human primary cells.
lluzanebart treatment rescued viability of human monocyte-derived macrophages (hMDM) and induced pluripotent
stem cell-derived human microglia (iMGL) in multiple in vitro models of CSF1R-ALSP, including in induced pluripotent
stem cell (iPSC) differentiated microglia carrying the heterozygous 1794T mutation found in CSF1R-ALSP patients.
Additionally, iluzanebart treatment in microglia modulated surface levels of CSF1R, resulting in increased receptor
activation as measured by phosphorylation of CSF1R. Differentially expressed genes identified in the hippocampus

of mice treated with iluzanebart were exemplary of TREM2 activation and were related to cell proliferation, regula-
tion of inflammatory processes, and innate immune response pathways. Proliferation of microglia, changes in protein
levels of specific chemokines identified by gene expression analysis, and increased CSF1R levels were also confirmed
in vivo. These findings demonstrate that iluzanebart is a potent and selective TREM2 agonistic antibody, with pharma-
cology that supports the hypothesis that TREM?2 activation can compensate for CSF1R dysfunction and its continued
clinical development for individuals with CSF1R-ALSP.
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Introduction
CSF1R-related adult-onset leukodystrophy with axonal
spheroids and pigmented glia (CSF1R-ALSP), is an inher-
ited, autosomal dominant, and often lethal disorder
caused by loss of function mutations in the CSF1R gene,
resulting in hypofunction, dysregulation, and apoptosis
of microglia. A rare neurological disorder, CSF1R-ALSP
is neuropathologically characterized by the presence of
demyelination, swollen axons, and pigmented glial cells,
which lead to adult-onset, rapidly progressing neurologi-
cal symptoms typically presenting in the 4th decade of
life [1, 2]. Recent research involving the UK BioBank, a
population-scale whole-exome sequencing data set from
the United Kingdom, shows the frequency of pathogenic
and likely pathogenic CSFI1R variants to be 281 per mil-
lion [3]. This data implies that CSF1R-ALSP may be more
prevalent than would be expected based on the number
of CSF1R-ALSP cases documented in the literature, pos-
sibly due to its high rate of initial misdiagnosis [4], as
CSF1R-ALSP patients are frequently misdiagnosed with
more common neurological diseases including multiple
sclerosis and Alzheimer’s disease [5]. Furthermore, there
are no approved therapies for CSF1R-ALSP; the current
standard of care seeks to alleviate the motor and sensory
symptoms that stem from the disease and attempts to
minimize the decline in quality of life [5]. The develop-
ment of disease-modifying therapeutics for CSF1R-ALSP
remains a significant and critical unmet need.
CSF1R-ALSP is caused by heterozygous loss of func-
tion mutations in the CSFIR gene, resulting in impaired
receptor function and diminished downstream signaling
[6, 7]. Most mutations in CSF1R that are associated with
CSF1R-ALSP have been identified in the tyrosine kinase
domains, including the most frequently observed muta-
tion, 1794T, described herein. These mutations result
in the disruption of the ability of the kinase domains to
auto-phosphorylate, resulting in the subsequent loss of
downstream CSF1R signaling. In the CNS, CSFIR regu-
lates critical functions of myeloid cells, which include
microglia, monocytes, and macrophages, and distur-
bances in these critical functions are implicated in the
pathophysiology of CSF1R-ALSP [8, 9]. The binding of
CSFI1R ligands, CSF1 or IL34, regulate microglia survival,
differentiation, and phagocytic activity, and therefore
plays a key role in maintaining homeostasis of the cen-
tral nervous system (CNS) [10]. In addition to survival
and proliferation of microglia in the adult brain, CSFIR
signaling is critical for the generation of microglia from
progenitor cells during development. This is highlighted
by the fact that homozygous CSF1R knockout mice show
an almost complete loss of microglia in the parenchyma
[11]. Analysis of postmortem brain tissue from individu-
als with CSF1IR-ALSP has also demonstrated that loss of
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CSF1R function leads to a reduction in microglial num-
bers, as well as a loss of homeostatic phenotypes in the
surviving microglia. These surviving microglia demon-
strate an abnormal tissue distribution, altered morphol-
ogy, and increased inflammatory phenotype, which likely
contributes to the loss of white matter and changes in
ventricular volume observed in CSF1R-ALSP [12-14].

The microglia-enriched triggering receptor expressed
on myeloid cells 2 (TREM2) is an environmental sensor
that engages a broad range of endogenous substrates,
including phospholipids associated with myelin and cel-
lular debris, as well as neurodegenerative disease-associ-
ated lipoproteins such as ApoE and LDL [15]. Activation
of TREM2 receptors results in a coordinated intracellular
response to the diseased extracellular microenvironment
leading to changes in microglia that foster the resolution
of tissue damage and restoration of homeostasis [16].
The critical importance of TREM2 in brain homeostasis
is best exemplified by the fact that homozygous loss of
function mutations in TREM2 result in a devastating pro-
gressive dementia, Nasu-Hakola Disease, which is usually
fatal by the 5th decade of life [17]. In mice, TREM2 has
been demonstrated to play a fundamental role in the abil-
ity of microglia to transition from a homeostatic state to a
restorative, neuroprotective state (known as disease asso-
ciated microglia, or DAM) in response to damage-asso-
ciated molecular patterns (DAMPs) caused by cellular
debris, degraded myelin, or amyloid-beta deposits [18].
Similar to CSF1R, TREM2 expression and activation has
been shown to promote microglial survival and prolifera-
tion [19, 20]. This critical role for TREM2 in brain health
and resilience is critically supported by human genetic
TREM2 variants that are associated with increased risk
for neurodegenerative diseases [21, 22].

While TREM2 signaling is entirely dependent on
recruitment and phosphorylation of its adaptor pro-
teins DAP12 or DAP10, CSFIR can also selectively signal
through DAPI12 [23], leading to a cascade of phospho-
rylation events that result in the communication of
pro-survival signals to the cell [24, 25]. Therefore, it is
hypothesized that loss of function of CSFIR, resulting
in reduced signaling through SYK and PI3K [26] could
be counteracted via agonism of the TREM?2 receptor,
leading to compensatory phosphorylation and pathway
activation. The present study evaluates the potency of
iluzanebart as an activator of TREM2 receptor signaling
in multiple in vitro models of CSF1IR-ALSP, and in three
independent cell types: HEK293T cells genetically modi-
fied to express human TREM2 and DAP12 (hTREM2-
HEK293T), human monocyte-derived macrophages
(hMDM), and induced pluripotent stem cell-derived
human microglia (iMGL). Due to the lack of in vivo
models that faithfully recapitulate the pathophysiology
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of CSF1R-ALSD, these studies focus on rescue of phe-
notypes in human in vitro models. Herein we detail the
pharmacodynamic effects of iluzanebart on CSFIR sign-
aling deficiency in multiple cell lines and present results
from preliminary in vivo pharmacokinetic/pharmacody-
namic experiments of iluzanebart treatment in mice.

Results

lluzanebart is a potent activator of TREM2 across multiple
cell-based model systems

Binding of iluzanebart to the human TREM2 receptor has
been epitope mapped to the extracellular Ig-like domain
of TREM2, with an average Kd of 1.25 nM (Supplemen-
tal Figs. 1 and 2). The cell-based potency of iluzanebart
as an agonist of TREM2 was evaluated in HEK293T cells
engineered to express both human TREM2 (hTREM?2)
and human DAP12 (hDAP12). Phosphorylation of both
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DAP12 and SYK serve as indicators of TREM2 recep-
tor activation, and SYK activation is used as a surrogate
measurement for downstream pathway signaling [16].
Levels of both pSYK and pDAP12 were measured follow-
ing treatment with iluzanebart at a range of concentra-
tions (Fig. 1A and B). Compared to its IgG control, which
showed no ability to stimulate SYK phosphorylation, ilu-
zanebart was found to have an average EC50 of 0.27 nM.
The high potency of iluzanebart to activate TREM2 sign-
aling was confirmed when activation was measured by
pDAP12, which resulted in an average EC50 of 1.14 nM.
To determine if iluzanebart’s ability to activate TREM2
would be maintained in relevant human primary cells,
it was next assessed in a human monocyte-derived
macrophage (hMDM) cell culture system. Compared
to its IgG control, which showed no ability to stimulate
phosphorylation of SYK, iluzanebart was found to have
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Fig. 1 Potency of iluzanebart across in vitro human model systems. Activation of TREM2 via protein phosphorylation was assessed using AlphaLISA
assays. A HEK-hTREM2 Cells. In HEK293T cells expressing human TREM2 and DAP12, pDAP12 in response to iluzanebart for 45 min was analyzed,
resulting in an EC50 potency of 1.09 nM (n =2 independent experiments). Results are shown as normalized to IgG control, which did not stimulate
SYK phosphorylation, and reported as % of maximal activation. B HEK-hTREM2 Cells. Similarly, in the same HEK293T cell line, iluzanebart had

a potency of 0.19 nM (n=3 independent experiments) when measuring phosphorylation of SYK. Results are shown as normalized to IgG control,
which did not stimulate SYK phosphorylation, and reported as % of maximal activation. C Human Monocyte Derived Macrophages (hMDM).

In human MDM cells, treatment with iluzanebart for 45 min stimulated phosphorylation of SYK with an average EC50 potency of 477 nM (n=4
independent experiments). Results are shown as normalized to IgG control, which did not stimulate SYK phosphorylation, and reported as %

of maximal activation. D iPSC Derived Human Microglia (iMGL). In human iPSC-derived microglia cells, iluzanebart treatment for 5 min stimulated
phosphorylation of SYK with an average EC50 potency of 0.63 nM (n=6 independent experiments), and is shown as normalized to IgG control,
which did not stimulate SYK phosphorylation, and reported as % of maximal activation
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Fig. 2 lluzanebart is a specific agonist of human TREM2. A hTREM1-HEK. In a HEK293T cell line expressing hTREM1 and hDAP12, an anti-TREM1
antibody (green) stimulated phosphorylation of SYK after 45-min treatment, whereas iluzanebart (blue) did not (n=3 independent experiments),
confirming that iluzanebart is a TREM2-specific agonist with no cross-reactivity to the related TREM1 receptor. B TREM2 -/- iMGL. lluzanebart
(blue) does not stimulate pSYK in TREM2~~ human iPSC-derived microglia. Concanavalin A (green) was used as a positive control demonstrating
that TREM27/~ cells can activate pSYK in response to TREM2-independent activators. Data shown is normalized to IgG control after 5 min exposure
(n=2 independent experiments) and reported as % of maximal activation. C iPSC Derived Human iMGL. Treatment of human iPSC microglia
with iluzanebart reduced levels of soluble TREM?2 levels after 24 h, compared to IgG control which had no effect (n=2 independent experiments)

an average EC50 of 4.77 nM in hMDM cells (Fig. 1C).
Finally, iluzanebart potency was assessed in human
induced pluripotent stem cell (iPSC)-derived microglia
cells (iMGL) and was found to have an average EC50 of
0.63 nM, while treatment with its IgG control induced no
phosphorylation of SYK (Fig. 1D). While potencies may
be affected by differences in the levels of TREM2 recep-
tor at the cell surface among the various cell types tested,
overall, these data show that iluzanebart is a potent, sub-
nanomolar agonist of human TREM2.

lluzanebart is a specific agonist of human TREM2

Phosphorylation of SYK is not TREM2 specific; phospho-
rylation of SYK can also be induced through activation of
TREM1, another member of the TREM family of recep-
tors, but one that is genetically distinct from TREM2. To
determine whether iluzanebart exhibits off-target effects
through TREM1, or is specific to TREM2, HEK293T cells
engineered to express human TREM1 (but not hTREM?2)
and human DAPI12 were treated with iluzanebart. While
a positive control human anti-TREM1 antibody stimu-
lated SYK phosphorylation as expected, iluzanebart
was unable to stimulate SYK phosphorylation in cells

expressing TREM1 (Fig. 2A). Therefore, activation of
SYK phosphorylation by iluzanebart is TREM2 specific.

Iluzanebart specificity for TREM2 was further con-
firmed in human microglia using TREM2 knockout
(TREM2 -/-) iMGL. As shown in Fig. 2C, iluzanebart
was unable to activate SYK in TREM2~/~ cells (Fig. 2B).
Concanavalin A, which activates SYK through a TREM-
independent mechanism [27], was used as a positive
control. Activation of SYK by Concanavalin A confirmed
that SYK was capable of being phosphorylated in this
system, even in the absence of TREM2. Together, these
data suggest that iluzanebart is a specific, potent agonist
of TREM2.

TREM2 undergoes regular proteolytic processing by
cleavage and subsequent shedding of its extracellular
ectodomain, producing soluble TREM2 (sTREM2) [28—
30]. Recent studies have correlated neurodegenerative
disease stage with levels of STREM2; increased levels of
CSF sTREM2 have been reported to be a biomarker of
Alzheimer’s disease severity [31, 32]. Separately, reduc-
tions in STREM2 in the CSF have been used as a bio-
marker of binding and activation by TREM2 agonist
antibodies [33]. Therefore, TREM2 receptor engagement



Larson et al. Journal of Neuroinflammation (2025) 22:26

was confirmed in our microglial assay via measure-
ment of reduced levels of soluble TREM2 released into
the media. Consistent with TREM2 target engagement,
treatment of microglia with iluzanebart for 24 h led to
a dose-dependent decrease in STREM2 levels detect-
able in the cell media (Fig. 2C) with an average IC50 of
1.14 nM, similar to its EC50 for phosphorylation of SYK
and DAP12.

lluzanebart increases surface CSF1R levels in healthy
microglia

Like TREM2, CSF1R undergoes proteolytic cleavage to
generate a soluble fragment. However, unlike TREM2,
decreased shedding of soluble CSF1R (sCSF1R) is associ-
ated with both disease pathology and homeostasis [34].
Both TREM2 and CSFIR receptors are regulated at the
cell surface by an ADAM protease, ADAM17, resulting
in cleavage of each receptor and the release of its ecto-
domain into the surrounding environment to generate a
soluble fragment. Additionally, binding of ligands to their
respective receptor can result in receptor internalization
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and an equivalent reduction in soluble receptor levels, as
was observed with soluble TREM2. As such, increases
in levels of soluble CSF1R in the media can function as a
surrogate measurement for the abundance of the recep-
tor at the cell surface.

iMGL treated for 24 h with iluzanebart resulted in
a dose-dependent increase in soluble CSFIR levels
(Fig. 3A), with an average EC50 of 0.52 nM, when com-
pared to treatment with IgG control, providing a func-
tional readout of iluzanebart in vitro efficacy. We further
hypothesized that increases in sSCSF1R in the media could
be explained by increases in the number of CSF1 recep-
tors at the cell surface. Indeed, this was found to be the
case as iluzanebart treatment resulted in increased levels
of CSF1R at the cell surface of microglia, as measured by
flow cytometry (Fig. 3B and C). When this increase in
CSF1R positive microglia was quantified (Fig. 3D), iMGL
treated with iluzanebart had a significant, 44.5% increase
in surface CSFIR as compared to control IgG. Con-
versely, microglia that did not express TREM2, (TREM2
-/-) showed no increase in CSF1R levels upon iluzanebart
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Fig. 3 lluzanebart increases surface levels of CSF1R. A iPSC Derived Human Microglia (iMGL). Treatment of iMGLs with iluzanebart increased
levels of soluble CSF1R levels after 24 h, compared to IgG control which had no effect (n=3 independent experiments). B Representative
image of population analysis of iIMGL post treatment with iluzanebart show increases the population of CSF1R+CD45 +iMGL compared to IgG
or untreated control after 24 h. C Representative histogram of iIMGL shows an increase of surface CSF1R iMGL with iluzanebart. D Quantification
of mean fluorescence intensity (MFI) demonstrates a TREM2-dependent increase in surface levels of CSF1R by iluzanebart. N=7 independent
experiments for wildtype, n=5 independent experiments for TREM2 knockout iMGL. Significance was determined by 2-way ANOVA with Sidak'’s

multiple comparison’s test. * < 0.05
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Fig. 4 lluzanebart (ILU) rescues the effects of CSF1R inhibition in human MDM and iPSC microglia. A-B Human Monocyte Derived Macrophages
(hMDM). lluzanebart counteracts the effects of pharmacological CSF1R inhibition on confluence (A) and morphology (B) of MDMs in vitro (n=3
independent experiments). Treatment of hMDM cells with PLX5622 (iCSF1R) led to a reduction in cell confluence and morphology (striped bars).
Treatment with iluzanebart (10 ug/ml; blue bar) restored cellular confluence and ramified morphology, whereas treatment with IgG at the same
concentration (green bars) had no effect. C-E iPSC Derived Human Microglia (iMGL). C Treatment with PLX5622 (iCSF1R) decreased iPSC
microglia cell viability, as measured by CellTiterGlo (grey bar). Treatment with iluzanebart (75 ug/ml; blue bar) led to a significant restoration

of viability, whereas treatment with IgG control at the same concentration (green bar) had no effect (h=4 independent experiments). D iMGL.
Treatment with PLX5622 (iCSF1R) altered iMGL morphology (grey bar). Treatment with iluzanebart (75 pg/ml) restored cellular confluence

and ramified morphology (blue bar), whereas treatment with IgG control had no effect (h=4 independent experiments). E iMGL. Treatment
with PLX5622 (iCSF1R) (n=4 independent experiments) increased numbers of caspase 3/7 positive cells in iPSC microglia cultures (grey bar).
Treatment with iluzanebart (75 ug/ml) led to a significant reduction in caspase 3/7 +cells (blue bar), whereas treatment with IgG control had

no effect (green bar). Significance was determined by one-way ANOVA with Tukey’s multiple comparison’s test. * <0.05, ** < 0.05, *** <0.0005,

**** <0.0001

stimulation, demonstrating that the observed increase in
CSFI1R levels is entirely dependent on TREM2 activation.
Together, these data confirm that iluzanebart directly
increases levels of surface CSF1R, as confirmed by multi-
ple assay methodologies.

lluzanebart rescues the effects of inhibition of CSF1R
signaling in human myeloid cells

To investigate the potential of iluzanebart to compen-
sate for the attenuation of CSFR1 signaling that occurs
in CSF1R-ALSP, hMDM cells were treated with an ICy,
concentration of PLX5622, a highly specific, small mol-
ecule inhibitor of CSF1R kinase activity that functionally
results in the loss of receptor signaling through inhibition

of autophosphorylation [33]. The effect of iluzanebart
treatment on cell viability and morphology, which are
observed to be altered in CSF1R-ALSP individuals, was
assessed following treatment with PLX5622.

Treatment of hAMDMs with 1 uM PLX5622 (the experi-
mentally determined ICy, concentration) in the presence
of 10 pg/ml IgG resulted in a significant decrease in the
percentage of viable cells in the culture (Fig. 4A, green
bars). However, in the presence of 10 pug/ml iluzanebart,
no significant decrease in viability was detected following
PLX5622 treatment (4A, blue bars). Similarly, iluzane-
bart protected microglia from changes in confluence and
cellular morphology in cultures treated with PLX5622,
whereas the IgG control did not (Fig. 4B). This effect
was likewise seen in iMGL cultures that were treated
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with PLX5622. Cell viability (Fig. 4C) and morphology
(Fig. 4D) were both reduced by PLX5622 treatment and
rescued by treatment with iluzanebart, but not by the
matched IgG control. This improvement in cell viability
was demonstrated to be acting via inhibition of apop-
tosis, as a statistically significant decrease in PLX5622-
induced caspase 3/7 staining in iMGL cultures was
observed following treatment with iluzanebart (Fig. 4E).
Thus, iluzanebart was able to reverse the effects of CSFIR
functional inhibition on all CSF1R-ALSP-relevant pheno-
types measured in disease relevant primary cells.

lluzanebart rescues the effects of complete loss of CSF1R
signaling in human myeloid cells

While the CSF1 receptor contains multiple intracellu-
lar domains that are responsible for transmission of the
downstream signaling cascade, the extracellular domain
consists of five IgG like domains, and is responsible for
binding of its ligands, CSF1 and IL34 [34]. In the absence
of a ligand, CSFIR can still dimerize, but remains in an
auto-inhibited state, preventing autophosphorylation and
subsequent downstream signaling. Due to this autoinhi-
bition, withdrawal of CSF1 from culture media has been
demonstrated to induce loss of CSF1R signaling, result-
ing in loss of viability in human myeloid cells. Conversely,
agonism of TREM2 under low CSF1 conditions has been
shown to rescue hMDM from apoptosis and promote
survival [11, 24, 25].

To investigate whether the protective effect of iluzane-
bart is seen in the context of complete ligand withdrawal
to reduce CSFI1R signaling, hMDM and iMGL cultures
were each placed in withdrawal media lacking CSF1. In
hMDM cultures, CSF1 withdrawal resulted in a signifi-
cant increase in apoptosis, as measured by caspase 3/7
staining (Fig. 5A, grey bar), and resulted in a significant
change in morphology as measured by a decrease in cell
confluence (Fig. 5B, grey bar, 5F). While treatment with
its IgG control yielded no rescue of these effects (green
bars), treatment of hMDM with iluzanebart resulted in a
statistically significant reversal of both cell viability and
of morphological changes (blue bars). The same effect
was observed when cultures of iMGL were placed in
CSF1 withdrawal media and subsequently treated with
either IgG or iluzanebart; cell viability (Fig. 5C), mor-
phology (Fig. 5D and 5@G), and levels of caspase activation
(Fig. 5E) were all restored by iluzanebart treatment. Thus,
iluzanebart was able to rescue the effects of CSF1R inhi-
bition in two independent models of CSF1R hypofunc-
tion, in two different human myeloid cell types.
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lluzanebart rescues the effects of a CSF1R-ALSP relevant
CSF1R mutation in CRISPR-edited microglia

The 1794T mutation in the CSF1 receptor is one of many
observed mutations in the kinase domain that renders
CSFIR functionally inactive. It is also the most fre-
quently observed mutation reported in an ongoing natu-
ral history study of CSF1R-ALSP [35]. This mutation was
introduced into an apparently healthy normal iPSC line,
ASE-9211 using CRISPR-Cas9. The resulting progenitor
cells (I794T*") were differentiated to monocytes, har-
vested, plated onto IgG- or iluzanebart-coated cell cul-
ture plates, and incubated for seven days to complete
the differentiation process to microglia, utilizing a CSF2/
IL34 driven differentiation protocol [36]. At this point,
viability, soluble, total, and phospho-CSF1R (pCSF1R)
levels were each assessed. In 1794T+" iMGL, viability was
significantly increased in iluzanebart-treated cultures
compared to IgG-treated controls (Fig. 6A). Addition-
ally, as observed in CSF1R-ALSP patients, levels of both
soluble CSF1R, total CSFIR, and phospho-CSF1R were
significantly lower in 1794T*" microglia as compared
to wildtype microglia; 38%, 23%, and 34% respectively.
While iluzanebart treatment did not affect levels of total
CSFIR levels in either cell line (Fig. 6B), ILU treatment
increased levels of soluble CSFIR in cultures of both
1794T*" and wildtype cells (Fig. 6C). Additionally, while
iluzanebart treatment resulted in a modest increase in
“activated” CSF1R as measured by phospho-CSFIR lev-
els in wildtype microglia, phospho-CSFIR levels were
significantly increased in I1794T* cells, with levels of
phospho-CSF1R restored to that of healthy wildtype
cells. This increase translates to a significant increase of
2.26 X in the ratio of phosphorylated to total CSF1R lev-
els in 1794T*" cells (Fig. 6D, E). Interestingly, no effect
on total CSF1R levels was observed, suggesting that this
effect is limited to alterations in levels of CSFIR at the
cell surface, and is not due to changes in transcription
of CSFIR or in cell number. Together, these data sug-
gest that iluzanebart has the potential to restore levels of
CSF1R signaling in CSF1R-ALSP patient microglia to lev-
els observed in healthy individuals.

lluzanebart concentrations in mouse plasma and brain

Next, as iluzanebart is specific for human TREM?2, the
effects of iluzanebart treatment were assessed in mice
that are engineered to express human TREM2 but lack
expression of murine TREM2 (hTREM2-CV). These
mice have been extensively profiled by others, and micro-
glia from hTREM2 expressing mice have been shown to
fully recapitulate the function and behavior of endog-
enous microglia [20, 25, 37, 38]. First, to validate that ilu-
zanebart is human specific, we have demonstrated that
iluzanebart shows no ability to bind and activate rodent
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Fig. 5 lluzanebart (ILU) increases survival and restores morphology of human MDMs and iPSC microglia following CSF1 withdrawal in vitro. A-B
Human Monocyte Derived Macrophages (hMDM). lluzanebart counteracts the effects of CSF1 withdrawal-induced apoptosis and morphology
in h(MDM cultures from 2 independent monocyte donors (A) hMDM. Withdrawal of CSF1 from the culture media increased caspase 3/7 +cells

in human MDM cultures (grey bar). Treatment of cells with iluzanebart (10 pg/ml, blue bar) led to a significant reduction in caspase 3/7 +cells,
whereas treatment with IgG (green bar) did not. BhMDM. Withdrawal of CSF1 reduced confluence of cells in human MDM cultures (grey bar).
Treatment of cells with iluzanebart (10 ug/ml, blue bar) led to a significant increase in confluence, whereas treatment with IgG (green bar) did not.
C-E iPSC Derived Human Microglia (iMGL). C Withdrawal of CSF1 decreased iMGL cell viability (n=3 independent experiments), as measured
by CellTiter Glo (grey bar). Treatment with iluzanebart (75 pg/ml, blue bar) led to a significant restoration of ATP levels, whereas treatment with IgG
control (green bars) did not. D iMGL. Withdrawal of CSF1 from the culture media decreased morphological eccentricity (n=5 independent
experiments) of human iPSC-derived microglia in vitro (grey bar). Treatment with iluzanebart (75 pg/ml, blue bar) restored cellular morphology

to a more ramified state, whereas treatment with IgG control (green bar) did not. E iMGL. Withdrawal of CSF1 increased caspase 3/7 +cells (n=5
independent experiments) in iPSC microglia cultures (grey bar). Treatment with iluzanebart (75 pug/ml, blue bar) led to a significant reduction

in caspase 3/7 +cells, whereas treatment with IgG control (green bar) did not. F hMDM. Representative images of cells in complete media

(CM), cells in withdrawal media treated with IgG control (WD +1gG), and cells in withdrawal media exposed to iluzanebart (WD +ILU). G iMGL.
Representative images of cells in complete media (CM), cells in withdrawal media treated with IgG control (WD +1gG), and cells in withdrawal
media exposed to iluzanebart (WD +ILU). Significance was determined by one-way ANOVA with Tukey's multiple comparison’s test, * <0.05,
**<0.05, ¥*<0.0005, **** < 0.0001
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Fig. 6 lluzanebart (ILU) increases viability and restores CSF1R activity in CRISPR-generated 1794T* mutant iPSC microglia. iPSC microglia generated
to heterozygously express the 1794T CSF1R mutation were harvested, plated onto IgG- or iluzanebart-coated surfaces (ILU), and incubated

for 7 days before analysis. Cultures were assessed for viability by CellTiterGlo, soluble CSF1R in the media by ELISA, or for phospho-CSF1R levels

in the cells by ELISA. A In 1794T*" microglia, viability was significantly increased in iluzanebart-treated cultures compared to IgG-treated controls
(n=9 independent experiments). B While iluzanebart treatment did not significantly affect levels of total CSF1R in either WT or 1794T*" cells,

total CSF1R levels were 23% lower in 1794T"" cells compared to WT cells (n=9 independent experiments). C While soluble CSF1R levels were

38% lower in 1794T* cell culture media compared to WT, iluzanebart treatment significantly increased levels of soluble CSF1Rin both cultures
(n=9 independent experiments). D While iluzanebart treatment had no impact on phosphorylation of CSF1R in WT cells, phospho-CSF1R levels
were 34% lower in 1794T*/" cells compared to WT, and iluzanebart treatment restored pCSF1R levels to normal WT levels. (n=9 independent
experiments). E While iluzanebart treatment slightly increased the ratio of activated CSF1R in WT cells, activated CSF1R levels were increased
2.26xin 1794T*" cell cultures (n=9 independent experiments). Al data were normalized to cell number as determined using Incucyte cell number
determination. Significance was determined by two-way ANOVA with Tukey’s multiple comparison’s test, * < 0.05, ** <0.005, **** <0.0001

TREM2, as no induction of SYK phosphorylation was
observed in HEK293T cells engineered to express rodent
TREM?2 and DAPI2 receptors (Supplementary Fig. 3A
and B). Treatment with iluzanebart failed to induce SYK
phosphorylation below concentrations of 1000 nM, while
a positive control antibody that cross reacts with both
mouse and human TREM2 did result in SYK phosphoryl-
ation. Therefore, the observed activity in vivo is limited
exclusively to agonism of human TREM2.

Iluzanebart concentrations were determined in plasma
samples from equal numbers of adult male and female
mice at 1, 2, 4, 8 and 24 h post dose, and in brain tis-
sues 24 h post dose, following single intraperitoneal
(IP) administration of iluzanebart at 1, 3, 10, 30, 100,
and 200 mg/kg in healthy hTREM2-CV mice. All mice

survived treatment, and no treatment related signs of
toxicity were observed. Plasma concentration—time pro-
files are shown in Supplemental Fig. 4, with maximal
concentrations were observed between 2 and 8 h post
dose, and plasma exposure of iluzanebart increased in
an apparently proportional manner from 1 to 30 mg/
kg (Fig. 7). At 24 h post dose, the measured total brain
concentrations were approximately 0.1% of plasma con-
centrations and increased dose proportionally from 1 to
200 mg/kg. At the 10 mg/kg dose, brain concentrations
were within range of the in vitro iMGL pSYK ECy, value,
as well as the sSCSF1R and STREM2 EC, values.
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Fig. 7 Pharmacokinetic analysis of iluzanebart in hTREM2-CV mice. Terminal iluzanebart brain concentrations and corresponding fold

exposures over iluzanebart in vitro SCSF1R ECy, and sTREM2 IC5, pharmacologically align with on-target TREM2 agonism. Values are reported

as mean + standard deviation, n=4-6 mice per group. A hTREM2-CV mice were dosed intraperitoneally with a single dose of iluzanebart,

and brain and plasma concentrations were measured 24 h later. A minimal dose of 10 mg/kg was shown to achieve brain levels equal to or higher
than the pSYK EC50 in iPSC derived microglia. B Terminal iluzanebart brain concentrations and corresponding fold exposures over iluzanebart

in vitro sCSF1R ECsy and STREM2 ICs,. lluzanebart Plasma concentrations of iluzanebart in the 100 and 200 mg/kg dose groups was above the limit

of quantitation and was therefore excluded

Transcriptomic profiling and pathway analysis
in iluzanebart-treated mice
Hippocampal tissues were collected from the same
hTREM2-CV transgenic mice utilized in the same phar-
macokinetic study following single IP administration of
iluzanebart at 10, 30, 100, or 200 mg/kg or control IgG
at 100 mg/kg. RNA isolated from the hippocampus was
analyzed using RNAseq, and differentially expressed
genes in the tissues from iluzanebart-treated mice rela-
tive to control IgG-treated mice are shown in Fig. 8A
and Supplementary File 1. After 200 mpk iluzanebart
treatment, 128 genes with adjusted p values of less than
0.05 were determined to be significantly differentially
expressed. The 100 mpk dose yielded 97 significant
DEGs, but of those genes, a significant amount, 36%,
were similarly differentially expressed in the 200 mpk
group after iluzanebart treatment. In the 30 mpk and 10
mpk groups, fewer genes were determined to be signifi-
cantly differentially expressed; with 27 and 16 genes dif-
ferentially expressed, respectively.

Genes that were significantly upregulated by iluzane-
bart at 200 mg/kg compared to IgG control included
genes involved in chemotaxis and immune activation

and regulation (Ccl12, Cxcl10, and Gpr84), prolifera-
tion (Famlla, Mki67, Top2a, Uhrfl), and homeostasis
(Duspl, Ecrls, Itgb2, and Olfml3). While these mice do
not exhibit any neurodegenerative disease pathology,
some neuroprotective, disease associated microglia
(DAM) genes were still detected as upregulated. DAM
genes whose expression increased greater than 0.25
log2 fold included Cst7, Ccl3, Ccl6, Cd52, Cd68, Clec7a,
Cxcl16, Ctsz, Fgl2, Itgax, SlamF9, and Tyrobp [39]. Other
DAM genes that were significantly upregulated, but less
than 0.25 log2 fold included Axl, B2m, Cd9, Gusb, H2-d1,
Hifla, and Lpl. The most significantly affected pathway
was determined to be proliferation related pathways,
with 14% of total DEGs at 200 mpk relating to prolifera-
tion and having a log2 fold change of > 0.3.

Confirming previous data, no change in expression of
CSFI1R was observed at 24 h, suggesting that the increase
in surface levels of CSFIR on microglia is not due to
increased gene expression. All differentially expressed
genes (adjusted p value<0.05) as compared to the IgG
control for the 200 mg/kg group were analyzed using
STRING (Fig. 8B). STRING analysis showed that dif-
ferentially expressed genes self-assembled into “nodes”
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Fig. 8 Bulk RNAseq analysis of iluzanebart-treated (ILU) mouse hippocampal tissue reveals differentially expressed genes. A Volcano plots

of differentially expressed genes in hippocampus harvested from iluzanebart-treated (10, 30, 100, and 200 mg/kg) hTREM2 knock-in mice vs. IgG
control-treated, n=4-6 mice per group. B STRING analysis of genes of interest revealed gene clusters related to proliferation/ DNA replication,
innate immune response, endoplasmic reticulum and protein folding, and AP-1/ transcription activation. C Gene ontology terms found to be
associated with the differentially expressed genes (p <0.05) are listed, ranked by adjusted p-value

around different TREM?2 related processes. These pro-
cesses were representative of both TREM2 and CSFIR
related pathways, including immune system process, reg-
ulation of proliferation, regulation of transcription, AP-1
transcription factor and early growth response, among
others.

Finally, the gene ontology (GO) terms describing the
top differentially expressed pathways affected by changes
in gene expression are listed in Fig. 8C. Pathways that
were significantly affected by iluzanebart treatment also
included TREM2 and CSF1R relevant pathways; response
to stress, inflammatory response, chemotaxis, transcrip-
tion, and cell cycle, among others. Overall, iluzanebart
treatment of healthy hTREM2-CV mice resulted in
changes in gene expression indicative of TREM2 activa-
tion, but also changes in gene expression that overlap
with CSF1R-related pathways.

lluzanebart induces TREM2 specific chemokine increases in
vivo

Levels of specific proteins, guided by the genes that were
highlighted in the RNAseq analysis, were determined
in cortical tissue lysates isolated from the same iluzane-
bart or IgG-treated hTREM2-CV mice using MesoScale

Discovery assays. Of note, IP10 (Cxcl10) was increased
2.59 log2 fold (adjusted p value=0.0018) in the 200 mpk
group compared to IgG control, while Ccl3 (Mipla)
was increased 2.11 log2 fold (adjusted p value=0.029).
Iluzanebart treatment significantly increased protein
expression of IP10 and MCP1 at 100 and 200 mg/kg,
and MIPla at doses of>10 mg/kg in hTREM2-CV mice
(Fig. 9A-C). In contrast, iluzanebart treatment (200 mg/
kg) had no effect on the protein levels of P10, MCP1, and
MIP1la in the cortical tissues collected from a separate
cohort of mice lacking human TREM2 (Fig. 9D), demon-
strating that this effect is entirely dependent on TREM2.
Additionally, levels of IL15, a non-TREM2 dependent
cytokine, were not affected by iluzanebart treatment, and
were similar between cortices from hTREM2-CV and
hTREM2 -/- mice, demonstrating again that cytokine
modulation is specific and TREM2 dependent. There-
fore, iluzanebart treatment resulted in gene expression
changes in mice that were TREM2 relevant, and these
gene expression changes translated to changes in protein
levels.
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Fig. 9 MSD analysis of iluzanebart-treated mouse cortical tissue reveals dose-dependent, TREM2-dependent changes in cytokine levels. A-C
hTREM2-CV mice (n=4-6 mice per group) were treated with iluzanebart (IP; 1, 3, 10, 30, 100, or 200 mg/kg), IgG (100 mg/kg), or saline. Cortical
tissue was harvested 24 h after treatment. Levels of the cytokine IP10 (A), MIP1a (B), and MCP1 (C) showed a dose-response effect in response

to iluzanebart treatment, whereas IgG-treated had no change in levels in any of these factors compared to saline-treated controls. D Cytokine levels
measured by MSD in cortical tissue from hTREM2** mice or hTREM2.”~ mice, perfused and collected 24 h after intraperitoneal dose of 200 mg/

kg iluzanebart. Three chemokines expected to respond to TREM2 agonism demonstrated a significant increase relative to vehicle after 24 h,

while no significant increase in these chemokines was observed in mice lacking TREM2. IL15, a cytokine not expected to respond to TREM2
agonism, was included as a negative control. Data shown is reported as % of vehicle control. Significance was determined by one-way ANOVA

with Dunnett’s multiple comparison’s test, * < 0.05, ** < 0.05, *** < 0.0005, **** <0.0001

lluzanebart induces proliferation of microglia in vivo

Finally, equal numbers of adult male and female
hTREM2-CV mice were dosed intraperitoneally with
either iluzanebart at 200 mpk, IgG at 200 mpk, or an
equal volume of sterile saline solution, and 48 h later,
whole brain tissue was harvested for flow cytomet-
ric analysis. Following tissue dissociation and myelin
removal, cells were sorted by CD45 and CD68 expres-
sion to identify microglial populations, and then ana-
lyzed for human IgG for target engagement, Ki67 as a
marker of proliferation, and CSFIR. Samples without
detectable human IgG, and therefore without measur-
able iluzanebart or IgG, were excluded from the analy-
sis (Supplemental Fig. 5). As seen in Fig. 10, iluzanebart
treatment significantly increased the number of Ki67
positive microglia in vivo by 192.3%. While the IgG
control resulted in a smaller increase in Ki67 positive

microglia, this increase (69.7%) was not statistically sig-
nificant (Fig. 10A). This confirms that the transcriptional
signature for proliferation observed in vitro translates
in vivo to proliferation of microglia. Additionally, CSF1R
levels were analyzed, and a representative histogram
is seen in Fig. 10B. Strikingly, a significant increase in
microglia with high CSF1R levels is observed (Blue cir-
cle). When quantified (Fig. 10C), this translates to a sig-
nificant, 60.1% increase in MFI in the iluzanebart treated
group, whereas no change was observed in the IgG con-
trol treated group. These data demonstrate that not only
does the transcriptional reprogramming observed in ilu-
zanebart treated mice translate to proliferation of micro-
glia, but this also translates to a population of microglia
with increased CSF1R levels; both being critical to rescue
loss of microglia and hypofunction of CSFIR signaling
seen in CSF1IR-ALSP individuals.
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Fig. 10 Iluzanebart induces proliferation and increases CSF1R levels in microglia in vivo. hTREM2-CV mice were dosed intraperitoneally

with a single, 200 mg/kg dose of either iluzanebart or IgG control, or an equal volume of saline. Brain tissue was harvested 48 h after dosing,
enzymatically digested, and cells stained with Ki67, CSF1R, CD45, CD68, and human IgG. Only mice with detectable human IgG present

in the sample were analyzed. A Analysis of microglia post iluzanebart dosing show a significant increase in the number of Ki67 positive microglia
compared to IgG or saline control. B Representative histogram shows an increase in population of cells with high CSF1R expression (blue circle)

in microglia with lluzanebart treatment. C Quantification of mean fluorescence intensity (MFl) demonstrates an increase in cells with high CSF1R
by lluzanebart treatment. N=>5-6 mice per group. Data shown is reported as % of saline control. Significance was determined by one-way ANOVA

with Tukey’s multiple comparison’s test, * < 0.05, ** <0.005, *** < 0.0005

Discussion

Herein we describe the preclinical pharmacological
and functional profile of iluzanebart, a human TREM2
(hTREM2) agonist antibody, as a microglial targeting,
potentially disease modifying immunotherapy currently
in clinical development for CSF1R-ALSP. The pharma-
codynamic effects of iluzanebart were assessed in two
human primary cell types, hMDMs and iMGLs, and
in two models of CSFIR deficiency: rescue of PLX5622
induced CSF1R hypofunction, and rescue of the more
complete elimination of CSF1R signaling through ligand
withdrawal. These two separate approaches to modeling
CSFIR deficiency facilitate the assessment of various
aspects of CSF1IR-ALSP functional pathology. PLX5622
treatment models the CSF1R haploinsufficiency observed
in CSFIR-ALSP patients by facilitating titration of inhi-
bition to a 50% reduction in CSF1 receptor activity. In
this model, iluzanebart not only increased cellular viabil-
ity but also reduced levels of apoptosis (as measured by
caspase 3/7 activity) and returned the morphology of the
cells to a more ramified (as measure by increased eccen-
tricity) and less “activated” state. The observed rescue
of morphology is a critical observation: in post-mortem
brain tissue from CSF1R-ALSP patients, reduced num-
bers of microglia are observed, while the remaining
microglia exhibit a less ramified morphology. Withdrawal
of CSF1 from culture media, resulting in near complete
loss of function of CSFIR, models near complete loss
of function of CSF1 receptors. In this highly inhibited
state, iluzanebart again rescued cell viability, reduced
levels of caspase-mediated apoptosis, and returned cell

morphology to that of a homeostatic, ramified state. This
suggests that iluzanebart can rescue both microglia cell
numbers and the abnormal activation state of the cell,
both of which are observed in the CNS of CSF1R-ALSP
individuals.

CRISPR-edited 1794T*~ iPSC-derived microglia were
used to model the most common CSF1R-ALSP muta-
tion observed in patients. In these microglia, iluzanebart
not only increased cell viability, but also increased levels
of CSF1R activation (via phospho-CSF1R) with no effect
on total levels of CSF1R. The mechanism of iluzanebart-
mediated increases in CSFIR activation requires further
investigation. Regardless, the inclusion of iMGL differ-
entiated from CRISPR-generated iPSC microglia con-
taining a mutation found in CSFIR-ALSP individuals
supports the clinical relevance of these findings; consist-
ent results across all models of CSF1R deficiency-related
disease suggest that agonism of TREM2 with iluzane-
bart improves overall microglia survival and function,
independent of the method of CSFIR signaling attenua-
tion. As the heterozygous nature of the mutation in this
model system can recapitulate the haploinsufficiency that
individuals with CSF1R mutations experience in CSF1R-
ALSP, these findings may be highly clinically relevant.

In vitro models of CSFIR-ALSP were utilized in these
experiments due to the lack of translationally relevant
rodent transgenic models that recapitulate CSF1R loss
of function phenotypes observed in individuals with
CSFIR-ALSP. A handful of prior studies have sought to
model CSF1IR-ALSP via heterozygous deletion of CSF1R,
however these mice exhibit either increased microglial
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density or no changes in microglia numbers at all, thus
failing to recapitulate the underlying cause of human
CSF1R-ALSP: microglial hypofunction and apoptosis [40,
41]. Likewise, heterozygous deletion of CSF1R in rats did
not lead to any detectable phenotypes in the CNS [42].
More recently, some of the cardinal features of CSF1R-
ALSP have been reported in aged, homozygous AFIRE
mice, a mouse model which lacks CSFIR expression via
loss of the fms-intronic regulatory element. Paradoxi-
cally, in this model, some CSF1R-ALSP features do occur,
but it is via slowly progressing neuropathology [43],
unlike the rapid progression observed in CSF1R-ALSP
individuals. While some hallmarks of CSFIR-ALSP such
as astrogliosis, calcification, and axonal spheroids align
with the clinical pathology of CSF1R-ALSP, the loss of
microglia in this model is total and complete, and there-
fore not fully representative of CSFIR-ALSP. While the
AFIRE model is clearly a useful model, the key limitation
of the AFIRE mouse model is the inability to support the
assessment of therapeutic approaches aimed at targeting
the residual population of microglia that remain in the
CSF1R-ALSP brain, which iluzanebart does.

Overall, this lack of translational CSFIR-ALSP mouse
models that faithfully recapitulate human CSF1R-ALSP
disease pathophysiology led us to focus directly on effi-
cacy studies in human primary myeloid and iPSC derived
microglial models, while using hTREM2-CV mice exclu-
sively for pharmacokinetic and pharmacodynamic stud-
ies. Given the exquisite specificity of iluzanebart for
human TREM2, the well characterized hTREM2-CV
expressing mice were necessary for understanding the
pharmacokinetic and pharmacodynamic profile of ilu-
zanebart. While results from in vitro studies are some-
what limited in translatability of these results to patients
in the clinic, restoration of CSFIR signaling in human
iPSC derived microglia carrying a mutation found in
CSF1R-ALSP individuals presents an exciting and highly
disease relevant result that could directly translate to
clinical outcomes.

Following single IP administration of iluzanebart
in hTREM2-CV mice, brain exposure of iluzanebart
appeared to be similar to the reported brain penetration
of antibodies in mice with brain to plasma concentration
ratios of ~0.1% [44]. Iluzanebart induced gene expression
profiles that were both TREM2-relevant and CSF1R-rele-
vant and demonstrated a positive impact on microglia via
increased viability and increased CSF1R related signaling
and pathways. Increases in genes involved in prolifera-
tion, TREM2 activation (e.g., innate immune response),
homeostatic genes (suggesting an increase in microglial
numbers), and DAM genes (neuroprotective pheno-
type) suggest a restoration of signaling through DAP12
lost in CSFIR haploinsufficiency by TREM2 activation.
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Iuzanebart treatment increased protein levels of the
three chemokines examined; IP10 (CXCL10), MIPla
(CCL3), and MCP1 (CCL2), at doses > 10 mg/kg. In addi-
tion, these effects were determined to be TREM2 specific
and dependent, as mice lacking TREM2 (TREM2 -/-)
showed no increase in these chemokines upon iluzane-
bart treatment. These changes were also limited to spe-
cific, TREM2 dependent chemokines, as no change in
IL15 was observed with iluzanebart treatment. Finally,
building on the proliferation signal observed in these
pharmacodynamic studies, iluzanebart treatment of
hTREM2 mice resulted in a significant increase in prolif-
erating microglia 48 h post dose, as well as an increase in
microglia expressing high levels of CSF1R.

Together, these results support the hypothesized ilu-
zanebart molecular mechanism of action, as depicted in
Fig. 11. A potent and selective agonist of TREM2 activity,
iluzanebart compensates for CSF1R signaling deficiency
through the well-described, convergent molecular sign-
aling pathway and shared functional role of TREM2. It
is also possible that a direct interaction between CSF1R
and TREM2 exists; this hypothesis requires further
investigation. However, no transcriptional differences in
TREM2 or TREM2-related pathway genes were observed
between the wildtype or 1794T*" microglia after 7 days
in differentiation culture via TempoSeq (data not shown),
but it is possible that basal differences could have been
masked by the alternative, CSF2 driven method required
for differentiation of CSF1R deficient cells to microglia.

While other TREM2 agonist antibodies have been
evaluated in multiple neurogenerative mouse models
with mixed results [43], these antibodies were not tested
in specific models of CSFIR-ALSP. Although a recent
study suggests that complete loss of TREM2 signaling
improves myelination in CSFIR"" mice, a finding that
apparently contradicts our conclusion that bolstering
TREM2 signaling will improve neuronal health, likely
these results could be explained by differences in the
mouse model and background used. Unlike CSF1R-ALSP
patients, this mouse model was found to have increased
microglial density with CSF1R heterozygous knockout,
instead of depletion, suggesting active microgliosis con-
tributing to the loss of myelin observed. [37]. Addition-
ally, recent work by Stables et al. (BioRxiv preprint) has
shown that pathophysiological effects in CSEIR*'~ mice
are strain and CX3CR1-function dependent, as disrup-
tion of CX3CR1 results in altered microglial function.
That said, since TREM2 or DAP12 knockout in mice are
unable to model the cardinal features of a related micro-
gliopathy, Nasu-Hakola disease [45], it appears regardless
of the specific disease, existing mouse models do not ade-
quately or faithfully recapitulate many of the characteris-
tics of human microgliopathies.
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Fig. 11 lluzanebart Proposed Mechanism of Action. A Healthy CSF1R signaling. Under normal conditions, ligand binding to CSF1R induces
homodimerization and triggers transphosphorylation and activation of the CSF1R intracellular kinase domains, recruiting Src kinase and triggers
downstream mediators such as SYK and transmembrane adapter protein DAP12, promoting microglia survival, proliferation, phagocytosis,

and motility. Ligand binding to and activation of TREM2 also triggers the same intracellular signaling pathways through pSYK and through the
DAP12 adapter protein. B Dysfunctional CSF1R in CSF1R-ALSP. When CSF1R receptors are dysfunctional due to genetic mutations, signaling
through microglia health-promoting pathways is reduced (C) Treatment of CSF1R-ALSP with iluzanebart. lluzanebart binds with high affinity
to the extracellular domain of two TREM2 molecules, sequestering them in an active, dimerized state and activating microglia health-promoting
downstream signaling to compensate for lost CSF1R signaling as well as increasing signaling through an increase in the amount of CSF1 receptors

at the cell surface

Finally, iluzanebart offers a novel approach to TREM2
agonism via binding to a different region of the TREM2
receptor, resulting in the lack of receptor shedding inhi-
bition, unlike other antibodies in development for Alz-
heimer’s disease [44]. Alternatively, those findings could
be explained by a compensatory increase in CSFIR
signaling despite the underlying haplo-insufficient
state caused by the potential liberation of DAP12 in a
TREM2 KO model, potentially leading to a counterin-
tuitive increase of CSF1R signaling, as CSF1R is able to
signal through DAP12, in addition to signaling through
autophosphorylation.

Ultimately, iluzanebart rescued multiple in vitro mod-
els of CSF1R-ALSP, in multiple human myeloid cell types.
Importantly, iluzanebart was able to restore CSFIR sur-
face levels on microglia and this resulted in increased
pathway activation, the primary causal microglial defi-
cit in CSF1R-ALSP. Our results are consistent with the
hypothesis that TREM2 activation can compensate for
CSFIR loss of function. Taken together, these data sup-
port the continued clinical development of iluzanebart as
a therapeutic for CSF1IR-ALSP.

Materials and methods

lluzanebart

Iluzanebart is a human monoclonal IgGl hTREM2
antibody, possessing a modified Fc domain to mini-
mize effector function, formulated for intravenous (IV)

administration. Iluzanebart is has been evaluated for
safety and tolerability in a Phase 1 SAD/MAD trial in
healthy volunteers. A Phase 2 proof-of-concept trial in
patients with CSF1R-ALSP was initiated in December of
2022 (IGNITE, NCT05677659).

Purified iluzanebart and Fc-modified IgG1l used in
these studies were produced by Thermo Fisher Scientific
from plasmid transfection of ExpiCHO cells. Antibodies
were subsequently purified by 2-step affinity purification
and validated to be endotoxin free.

Reagents and antibodies

R&D anti-mouse/anti-rat antibody (#¥MAB17291), R&D
Systems] anti-human TREM1 antibody (#MAB1278),
Concanavalin A (Sigma, #C2010), PLX5622 (MedChem
Express, #50-196-9292), IL4 (Peprotech #200-04).

HEK293T-hTREM2/1 cell line culture

HEK-293T cells were engineered to express human
TREM2 and DAP12 (HEK293T-hTREM2 cells, Amgen).
Mouse, rat, or cynomolgus macaque TREM2 and DAP12
(HEK293T-m/r/cTREM2 cell lines) were also gener-
ated by Amgen. Cells were maintained in growth media
containing: DMEM-F12, 10% heat inactivated FBS (Fetal
Bovine Serum), 1 X Pen-Strep, 1 X Glutamax, and 0.1 mg/
mL Zeocin. Cells were used between passages 7 and 18
and maintained at below 80% confluence.
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lluzanebart potency assays in HEK cells

HEK-h/c/m/rTREM2 or TREM1 cells were plated at
14,000 cells per well in a 384-well plate, in 25 pL of com-
plete growth media and incubated at 37 °C, 5% CO2, for
20-24 h. Growth media was removed and 25 pL of ilu-
zanebart, matched IgG, or positive control antibody in
assay buffer were added to cells. Cells were incubated for
45 min at room temperature. Levels of SYK phosphoryla-
tion were measured using a commercial AlphaLISA rea-
gent kit (Revvity, #ALSU-PSYK-A500). After 45 min, the
assay buffer was removed and 10 pL of lysis buffer was
added. Plates were then shaken for 20 min at 350 RPM at
room temperature and AlphaLISA reagents were added
to the lysate, according to manufacturer’s instructions.
Fluorescence intensity was measured using a Revvity
Envision plate reader and was used to generate a stand-
ard curve. Curve fitting was performed using Prism v9
software, log(agonist) vs response — variable slope (four
parameters), and EC50 was calculated from the curve fit.

hMDM cell preparation

Peripheral blood mononuclear cells (PBMCs) were iso-
lated from fresh whole blood from human donors (Lonza
#4W-270). CD14+monocytes were isolated using posi-
tive magnetic selection according to manufacturer’s
instructions (Miltenyi #130-050-201). Cells were resus-
pended in culture media containing RPMI-1640 (Gibco
#72400047), 10% heat inactivated FBS (Fetal Bovine
Serum: Thermo #12484—028), Pen-Strep (Gibco #15140—
122), Non-Essential Amino Acids (Gibco #111400050),
Sodium Pyruvate (Gibco #11360070), 50 ng/mL human
CSF1 (Thermo-Fisher #RP8643), and 10 ng/mL human
IL4 (PeproTech #200—04).

hMDM CSF1 withdrawal assays

Isolated CD14 + cells were plated in 60 mm Up Cell low-
adhesion plates (Nunc #174,901) and incubated in cul-
ture media for 48 h. After 48 h, cells were harvested and
plated at 25,000 cells per well in 96 well cell culture plates
(Corning #3997) coated with either 10 pg/mL iluzanebart
or isotype control and incubated in a humidified incuba-
tor at 37 ‘C with 5% CO, for 72 h. Plates were prepared
the day of cell plating by diluting antibodies to specified
concentrations in PBS (Gibco #10010023) and incubating
at 37 °C for 2 h. Plates were washed three times with PBS
prior to cell plating.

For determination of caspase activity, cells were incu-
bated with caspase 3/7 green dye (Sartorius #4440) and
monitored every two hours using an IncuCyte S3 ana-
lyzer. Caspase 3/7 positive counts per field of view were
calculated using IncuCyte software, and significance was
determined in Graphpad Prism by Ordinary One-Way
ANOVA, with correction for multiple comparisons. To
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quantify cell morphology, cells were monitored concur-
rently with caspase activity every two hours during incu-
bation. Confluence levels were determined using the
IncuCyte software, and normalized to CSF1 at 50 ng/mL,
considered normal culture conditions. Cell viability was
measured using Cell Titer Glo 2.0, (Promega, #G9241)
according to manufacturer’s instructions.

hMDM iCSF1R treatment assays

CD14+ cells were plated as described above for the
CSF1 withdrawal experiments. After replating cells on
iluzanebart or matching isotype control coated plates,
iCSFIR (PLX5622; MedChem Express #HY-114153)
was resuspended in DMSO diluted in culture media
and added to cells to a final concentration of 1 uM,
with a final DMSO concentration of 0.5%. Plates were
incubated in a humidified incubator at 37C, 5% CO2
for an additional 96 h. During incubation cells were
monitored every twenty-four hours using an Incucyte
S3 analyzer. Confluence was measured using IncuCyte
software, while area and eccentricity (cell shape) were
measured using the “Cell by Cell” analysis. Cell viabil-
ity was measured using CellTiter Glo 2.0 as described
above in the CSF1 withdrawal experiments.

iMGL cell line cultures

Human iPS derived microglia were purchased from
FujiFilm Cellular Dynamics (#C1110). Cells were
thawed and incubated at 37 ‘C, 5% CO, in a humidi-
fied incubator on Matrigel coated 6-well plates (Corn-
ing Biocoat, # 354,671) for three days, at a density of
500,000 cells per well in 2.5 mL of vendor supplied
complete media containing growth factors. One day
after plating, 1 mL of complete media containing IL4
was added to the cells, to a final concentration of 10 ng/
mL. Cells were incubated an additional two days before
plating for assays.

iMGL pSYK assay

After three days of incubation in 6 well plates, iMGLs
were removed by gentle pipetting, centrifuged, resus-
pended in complete media, and replated into Sartorius
ImageLock 96-well plates (# BA-04485) at a density of
15,000 cells/well. Iluzanebart or its matched IgG1 iso-
type control was diluted at half-log increments in culture
media and added to cells. For Concanavalin A experi-
ments, iMGL or TREM2 -/- microglia (Fujifilm #C1136)
were plated as above. Concanavalin A was serially
diluted in complete media and added to cells. Cells were
incubated at 37 °C, 5% CO, for 5 min. Media was then
removed, and 25 pL lysis buffer was added into each well.
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Assay plates were frozen immediately at — 80 ‘C over-
night to lyse the cells. Lysates were subsequently used in
the pSYK AlphalISA assay according to manufacturer’s
protocol (Revvity #ALSU-PSYK-A10K). Fluorescence
intensity was measured using SpectraMax i3X plate
reader (Molecular Devices), and percent of control was
calculated as % of IgG1 control raw signal. Curve fitting
was performed using Graphpad Prism v9.2 software, with
a log(agonist) vs response — variable slope (four param-
eters) curve fit, and EC50s and were calculated from this
curve fit.

iMGL iCSF1R assay

Prior to plating iMGL, plates were coated as above with
either iluzanebart or its matched IgG1 control at 75 pg/
mL. Cells were plated at 15,000 cells per well in 96 well
plates in complete media, and after 24 h, iCSFIR or
DMSO (Vehicle Control) was added to the plate to bring
the final concentration to 150 nM in 0.01% DMSO. Dur-
ing incubation, a subset of plates received caspase 3/7 dye
(Sartorius, 1:1000 dilution). Caspase 3/7 labeled plates
were then incubated in the IncuCyte SX3 and imaged
every 6 h for a total of 48 h. After 48 h, plates were
allowed to recover to room temperature and a CellTiter
Glo 2.0 assay was performed according to manufacturer’s
instructions. Luminescence was then measured using the
SpectraMax i3X plate reader (Molecular Devices). Data
was quantified and analyzed in Graphpad Prism v9.2
software. Images from IncuCyte were quantified using
the same analysis on the IncuCyte 2020B software to
measure confluence, morphology (eccentricity, via Cell-
by-Cell module), and caspase 3/7 dye signal. Experiments
were repeated three more times for four independent
experiments.

iMGL CSF1R flow cytometry

iPSC derived microglia were plated on 24 well plates
coated with iluzanebart or its matched IgG control (as
previously described) for 24 h. Cells were harvested by
scraping and stained with LIVE/DEAD" Fixable Vio-
let Dead Cell Stain (1:1000, ThermoFisher) and Human
TruStain FcX (1:20, Biolegend) for 15 min at room tem-
perature. Cells were fixed with 2% Paraformaldehyde for
15 min at room temperature, followed by staining with a
cocktail containing CSFIR and CD45 antibodies, or iso-
type control IgG1 (1:50, Biolegend) and Brilliant Stain
Buffer (ThermoFisher). Internal expression was assessed
in a portion of the cells by including eBioscience Per-
meabilization Buffer (ThermoFisher) during staining
at room temperature for 30-60 min. Surface expres-
sion was probed by staining on ice for 30-60 min. Cells
were analyzed by flow cytometry using the Attune NxT
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Flow Cytometer and FlowJo"" v10.10.0 Software (BD Life
Sciences).

iMGL CSF1 withdrawal assay

After 3 days incubation in 6 well plates, iIMGL were resus-
pended in one of two media: Complete Media or With-
drawal Media (Complete Media without a supplement
that contained CSF1 and IL34). Prior to plating of cells,
plates were coated as previously described with either
iluzanebart or a matched IgG1 control at 75 pg/mL to
ensure complete coating of the plates. Cells were plated
at 15,000 cells per well in each media, in 96 well plates.
During incubation, a subset of plates received caspase 3/7
dye (Sartorius, 1:1000 dilution). Caspase 3/7 labeled cells
were then incubated in the IncuCyte SX3 and imaged
every 6 h for a total of 48 h. Plates without caspase dye
were incubated in a humidified 5% CO, incubator, at
37C for 48 h. After 48 h, plates were allowed to recover
to room temperature and a CellTiter Glo 2.0 assay was
performed according to manufacturer’s protocol. Lumi-
nescence was then measured using the SpectraMax i3X
plate reader (Molecular Devices). Data was quantified
and analyzed in Graphpad Prism v9.2 software. Images
from IncuCyte were quantified using the same analysis
on the IncuCyte 2020B software to measure confluence,
morphology (eccentricity, via Cell-by-Cell module, run
according to manufacturer’s instructions, with eccen-
tricity being defined as the degree of lack of roundness
to the cell), and caspase 3/7 dye signal. Experiments
were repeated three more times for four independent
experiments.

sTREM2 and sCSF1R assays

iMGL were plated as previously described at 15,000 cells
per well in 96 well plates coated with iluzanebart or its
matched IgG1 control in dose response. Plates were incu-
bated for 24 h in a humidified 5% CO, incubator, at 37 °C.
After 24 h, 50 pL of cell culture supernatant was removed
and stored in polypropylene plates at —80 ‘C until ELISAs
could be performed. CellTiterGlo 2.0 assay was immedi-
ately performed on the cells to normalize for cell num-
bers, according to manufacturer’s instructions. Both
human TREM2 and human CSF1R ELISA assays (Abcam
#ab224881 and #ab230940) were performed according
to manufacturer’s protocol. Data was then entered into
Prism Graphpad for visualization and statistical analysis.

Human iPSC derived microglia with a CSF1R-ALSP relevant
mutation

Heterozygous 1794T (I794T+") iPSC were generated
using CRISPR technology by Synthego, from parent line
ASE-9211 (Applied Stem Cell). All microglial differentia-
tion work was performed by Axol Biosciences. iPS cells
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were differentiated to monocyte-like cells using Axol’s
proprietary protocol, and cell quality was verified by
flow cytometry for 6 different markers. Monocyte-like
cells were plated at 30,000 cells per well on 25 pg/mL ilu-
zanebart or IgGl coated plates (prepared as previously
described) in media containing reduced levels of 1L34
and CSF2. Plate coating concentrations were chosen to
be lower compared to hMDM and iMGL rescue experi-
ments, to determine minimal concentration required
for rescue. Fresh media was added on day 4 of culture.
On day 7 of culture, cells were assayed for viability using
CellTiter Glo (Promega) and for phospho-CSF1R (R&D
Systems #DYC3268) or levels of CSFIR in the media
or levels of total CSFIR in cell lysates (R&D Systems
#DY329) according to manufacturer’s instructions. Data
is shown normalized to cell number at the end of the
experiment as determined by Incucyte’s cell counting
analysis software.

hTREM2 transgenic mouse generation

hTREM2-CV transgenic mice were originally generated
by Marco Colonna [37] and licensed from Washington
University by Vigil Neuroscience. Briefly, transgenic mice
were generated using the human TREM2 CTD-2210D2
bacterial artificial chromosome (BAC) clone which
includes the entire coding region and endogenous regu-
latory elements. The BAC transgene was injected into
the nucleus of fertilized eggs from C57BL/6 mice, and
hTREM2-CV founders were selected. Founders were
back-crossed to mouse TREM2 -/-, C57BL/6 animals to
generate a human-specific TREM2 expressing line. Mice
were housed at Charles River Laboratories under patho-
gen free conditions. Genotyping for the human TREM2
transgene was performed by Transnetyx using RT-PCR,
and hTREM2-CV or TREM2 -/- mice were selected for
in vivo studies.

In vivo iluzanebart treatment protocol

Transgenic mice were administered intraperitoneally
with iluzanebart (1, 3, 10, 30, 100 and 200 mg/kg) or
isotype control IgG1 (100 mg/kg). Plasma samples were
serially collected for the determination of iluzanebart
concentrations at 1, 2, 4, 8, and 24 h following single
administration. At 24 h post-dose, animals were transcar-
dially perfused with cold PBS followed by removal of the
brain and sub-dissection into hippocampus, cortex, and
cerebellum for the analysis of RNAseq and cytokines and
the determination of iluzanebart concentrations, allow-
ing for multiple PK/PD analyses from the same mouse
sample. Samples were stored at -80 °C until processed for
analysis.
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Determination of iluzanebart concentrations in plasma
and cerebellum samples

For cerebellum sample preparation, glass beads and tris
lysis buffer containing protease and phosphatase inhibi-
tors at a ratio of 1:4 (weight: volume) were added to the
tissue in a microcentrifuge. After homogenization at 4 °C
with the Fastprep 24 homogenizer (2 X 60 s cycles; Speed:
6.0), samples were centrifuged at 13,000 rpm for 10 min
at 4 °C. The supernatant was stored at —80 °C until anal-
ysis. Iluzanebart concentrations in mouse plasma and
brain homogenate were assessed for binding to the anti-
bodies provided in the commercial human IgG MSD kit.
Data was processed using Workbench 4.0° and quanti-
fied using a calibration curve of iluzanebart standards.

Brain hippocampal tissue RNAseq analysis
RNA extraction, library preparation, sequencing, and
analysis were conducted at Azenta Life Sciences (South
Plainfield, NJ, USA). Total RNA was extracted from Fro-
zen Tissues samples using Qiagen RNeasy Plus Universal
Mini Kit following manufacturer’s instructions (Qiagen,
Hilden, Germany). RNA samples were quantified using
Qubit 2.0 Fluorometer (ThermoFisher Scientific,
Waltham, MA, USA) and RNA integrity was checked
with 4200 TapeStation (Agilent Technologies, Palo Alto,
CA, USA). RNA sequencing library was prepared using
the NEBNext Ultra II RNA Library Prep Kit for Illumina
using manufacturer’s instructions (New England Biolabs,
Ipswich, MA, USA). Briefly, mRNA was initially enriched
with Oligo(dT) beads. Enriched mRNAs were fragmented
for 15 min at 94 °C. First strand and second strand cDNA
are subsequently synthesized. cDNA fragments are end
repaired and adenylated at 3'ends, and universal adapters
are ligated to cDNA fragments, followed by index addi-
tion and library enrichment by PCR with limited cycles.
The sequencing library was validated using the Agilent
Tapestation 4200 (Agilent Technologies, Palo Alto, CA,
USA), and quantified using Qubit 2.0 Fluorometer (Ther-
moFisher Scientific, Waltham, MA, USA) as well as by
quantitative PCR (KAPA Biosystems, Wilmington, MA,
USA). The sequencing libraries were multiplexed and
clustered onto a flowcell. After clustering, the flowcell
was loaded onto the Illumina HiSeq 3000/4000 or equiv-
alent instrument according to manufacturer’s instruc-
tions. The samples were sequenced using a 2x150 bp
Paired End (PE) configuration. Image analysis and base
calling were conducted by the HiSeq Control Software.
Raw sequence data generated from Illumina was con-
verted into fastq files and de-multiplexed using Illumina
bcl2fastq 2.20 software. One mismatch was allowed for
index sequence identification.

Sequence reads were trimmed to remove possi-
ble adapter sequences and nucleotides with inferior
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quality using Trimmomatic v.0.36. The trimmed reads
were mapped to the Mus musculus GRCm38 refer-
ence genome available on ENSEMBL using the STAR
aligner v.2.5.2b. The STAR aligner is a splice aligner that
detects splice junctions and incorporates them to help
align the entire read sequences. Unique gene hit counts
were calculated by using feature Counts from the Sub-
read package v.1.5.2. Only unique reads that fell within
exon regions were counted. Using DESeq2, a compari-
son of gene expression between the groups of samples
was performed. The Wald test was used to generate
p-values and Log2 fold changes. Genes with an adjusted
p-value<0.05 were called as differentially expressed for
each comparison.

In vivo cytokine analyses

Chemokine concentrations were quantified using a com-
mercial V-PLEX Cytokine Panel 1 (mouse) Kit from Meso
Scale Discovery (Catalog # K15245D). Briefly, samples
were treated as outlined in the provided manufacturer
protocol. Right cortices were homogenized in a solution
of Tris Lysis Buffer containing Protease and Phosphatase
Inhibitor (4 mL for each gram of brain tissue) using Bead
Ruptor Elite bead mill homogenizer and the resulting
brain homogenates were subsequently diluted twofold
with MSD assay Diluent 41® prior to addition to the plate
and analysis. Pre-coated Cytokine Panel 1 mouse plate
was washed 3 times with 150 puL / well of PBS+0.05%
Tween® 20 buffer. After washing, diluted brain homogen-
ates samples (50 pL) along with calibrator was loaded on
the plate and allowed to incubate for 2 h with shaking at
room temperature. Next, the plate was washed 3 times
and incubated with 25 pL of detection antibody solution
for 2 h while shaking at room temperature. After wash-
ing of the plate, MSD proprietary read buffer was added,
and the plate was read by an MSD QuickPlex SQ 120
system. Data was processed using Workbench 4.0® and
quantified using calibrators run on the same plate as the
samples.

In vivo proliferation assay

Equal numbers of adult male and female hTREM2-CV
mice were administered intraperitoneally with 200 mg/
kg iluzanebart, 200 mg/kg isotype control IgG1, or an
equal volume of saline. At 48 h post-dose, animals were
anesthetized and transcardially perfused with cold
HBSS followed by perfusion with cold fixation buffer
(Biolegend #420801). Whole brains, excluding cerebel-
lum, were removed and placed in paraformaldehyde
quench solution (HBSS, 5 mM HEPES, 250 mM Tris,
250 mM Glycine) before being incubated in digestion
buffer (RPMI-1640, 5 mM HEPES, 800 U/mL Colla-
genase IV (Worthington # LS004189)) at 37C for no
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more than 4 h. Samples were then centrifuged, and cold
FACS buffer (HBSS, 5 mM HEPES, 0.5% BSA, 2 mM
EDTA) was added to stop digestion. This was followed
by an additional centrifugation in 20% BSA (Sigma
#126625) to remove myelin. Pellets were resuspended
in 0.2 M acetic acid in 0.9% saline for 15 min, before
resuspending in blocking buffer (HBSS, 5 mM HEPES,
20% Ovalbumin (Sigma #A5503), 20% Mouse Serum
(Sigma #M5905) for 15 min. Samples underwent an
additional centrifugation step and were resuspended
in 2% paraformaldehyde to complete fixation of cells.
Samples were then placed in 96 well v- bottom plates
(USA Scientific #18339600), 100 pL per well and 10
samples per brain. 100 pL FACS buffer was added to
wash, and after an additional centrifugation, super-
natant was removed and pellets were resuspended in
antibody panels (Biolegend: mCD45, clone 30-F11;
mCD68, clone FA-11; mKi-67, clone 16A8; mCSFIR,
clone W19330C; human IgG1; clone M1310G05, and
DRAQ5) and Brilliant Violet Stain Buffer (BD 563794)
in 1 X permeabilization buffer (Invitrogen #00-8333-56)
and allowed to stain at room temperature for 30 min.
Cells were analyzed by flow cytometry using the Attune
NxT Flow Cytometer and FlowJo" v10.10.0 Software
(BD Life Sciences). Tissue samples from mice without
detectable drug present, as determined by anti-human
IgG positive microglia, were excluded from the analysis.
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Additional file 1: All adjusted p-value <0.05 differentially expressed genes
by bulk RNAseq on hippocampus of hTREM2 mice treated with iluzane-
bart for 24 h.

Additional file 2: Figure 1. Epitope Mapping of Binding of lluzanebart to
TREM2 by HDX-MS. (A) Heat map depicting results of hydrogen/deuterium
exchange (HDX) mass spectrometry (MS) for TREM2 + iluzanebart. Blue
indicates areas of antibody binding; three timepoints of incubation are
shown (0.25 min, T min, and 60 min). (B) Three-dimensional depiction of
antibody binding sites on the TREM2 protein after 1 minute of incubation.
Figure 2. TREM2 receptor binding SPR assay. Surface plasma resonance
(SPR) demonstrating iluzanebart binding interaction with ligand TREM2
(n=3). Figure 3. lluzanebart does not activate mouse or rat TREM2. (A)
Mouse TREM2-HEK. In HEK293T cells expressing mouse TREM2 and DAP12,
pDAP12 in response to iluzanebart for 45 minutes was analyzed, resulting
in no activation by iluzanebart (n = 2 independent experiments), while

a control mouse TREM2 agonist antibody worked as expected (B) Rat
TREM2-HEK. Similarly, in rat HEK293T cell line, iluzanebart showed no
ability to activate SYK (n=3 independent experiments), while a rat TREM2
agonist behaved as expected. Figure 4. Pharmacokinetic analysis of
iluzanebart in hTREM2 mice Terminal iluzanebart brain concentrations and
corresponding fold exposures over in vitro SCSF1R ECy and STREM2 ICq
pharmacologically align with on-target TREM2 agonism. Values are means
+/- standard deviation, n=4-6 mice per group. (A) Plasma concentrations
of iluzanebart. 100 and 200 mg/kg were above limit of quantitation and
were excluded. Figure 5. Presence of human IgG in mouse brain post
48-hour dosing. To ensure that only mice with detectable levels of iluzane-
bart or IgG control were included in the analysis, samples were analyzed
for levels of human IgG. Mice without detectable levels of IgG were
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excluded from the iluzanebart and IgG control groups. Two mice with no
detectable human IgG from IgG control group and from the iluzanebart
treatment group were excluded (blue circle). Saline treated samples (grey)
showed no detectable human IgG, as expected. Additionally, levels of Ki67
positive microglia positively correlated with levels of anti-human IgG posi-
tive microglia, with a pearson correlation coefficient r of 0.89.
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