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VGL101 RESCUES CSF1IR DYSFUNCTION IN HUMAN MICROGLIA AND MACROPHAGES: EVALUATION OF IN VITRO
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INTRODUCTION

leukoencephalopahy  with  axonal

spheroids and pigmented glia (ALSP) Is a rare,
autosomal dominant disorder that is caused by loss of
function mutations in the gene encoding for CSF1R
(see poster from Papapetropoulos et al.).

These mutations result in microglial dysfunction and
cell death. CSF1IR and TREMZ2 share a common,

convergent signaling pathway through
phosphorylation of SYK.
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Hypothesis: Agonism of TREMZ2 signaling will
compensate for CSF1R loss of function in ALSP.

Objectives:

Model ALSP in vitro utilizing healthy, human
monocyte derived macrophages (MDM) and
Induced pluripotent stem cell-derived human
microglia (IMGL)

Model CSF1R haploinsufficiency through

pharmacological inhibition (PLX5622) or CSF1R
ligands withdrawal

Determine ability of VGL101, a TREM2 agonist,
to ameliorate effects of CSF1R dysfunction in these
ALSP models
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MATERIALS AND METHODS

hMDM: Peripheral blood mononuclear cells (PBMC) or CD14+ isolated
monocytes from Lonza. Cells were replated at 25,000 cells/well in 96 well
plates coated with 0.4, 2.0, or 10 pg/mL of VGL101 or matching IgG
control. 1 uM PLX5622 was immediately added to the cultures and
incubated for 72-96 hours. Cells were imaged for 3 days using an IncuCyte
S3 analyzer and assessed changes in morphology/area. Endpoint cell
viability was measured using the Promega CellTiter-Glo assay.

IMGL.: iCell microglia from FCDI were thawed on Matrigel-coated 6 well
plates for 3 days in complete media. iIMGLs were re-plated into 96-well
plates, pre-coated with VGL101 or IgG isotype matched control, at 15,000
cells/well in three different media formulations: “complete media”,
“withdrawal media” comprised of complete media without any growth
factors, and “rescue media” containing withdrawal media with
supplementation of only CSF1 and IL-34. PLX5622 was added to cells in
complete media 24 hours after plating. After another 24 hours, apoptosis
was assessed via caspase 3/7 dye in the IncuCyte SX3. Cell viability was
measured at assay endpoint using CellTiter-Glo.

PSYK assay was performed using PerkinElmer Phospho-SYK (TYR
525/526) AlphaLISA kit according to manufacturer’s instructions. MDMs
were treated with half-log increments of VGL101 or IgG control for 45
minutes after 6 days of differentiation, and IMGL were treated for 5
minutes, 2 days post re-plating into 96 well plates.

SCSF1R/sTREMZ2. For sCSF1R assay, cell culture plates were pre-coated
with VGL101 or human IgG isotype control. Cell microglia were platted
unto antibody pre-coated plates and incubated for 24 hrs. For STREM2
assay, antibody was spiked into cell suspension. Soluble CSF1R and
soluble TREMZ2 levels were measured using Abcam CSF1R and sTREM2
ELISA Kits, respectively, per manufacturer protocol.

RESULTS

Figure 1: VGL101 is a Nanomolar Agonist of Phospho-

SYK in Both IMGL and hMDM
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IMGL.: Data shown is mean of 6 independent experiments,

hMDM: Data shown is mean of 2 independent experiments.
All data shown +/- SEM and normalized to average of matched IgG control

-+ hMDM: VGL101

- x-r—n—u-s%f'v-/v——;f:/——r—' el
oo YA A WA _—Sh A O A ....... IMGL = 0.63 nM

hMDM = 8.57 nM

RESULTS

Figure 2. VGL101 Rescues Cellular Morphology in
IMGL in Response to CSF1R Inhibition by
PLX5622(A) or CSF1/1L34 Withdrawal (B)
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Data are shown as mean eccentricity values +/- SEM from 3-4 independent
experiments. P-values are as determined either using Ordinary One-Way ANOVA
with multiple comparisons, or using two-tailed, paired T-tests
**** p<0.0001 **p<0.01,*p<0.05

Figure 3. VGL101 Rescues Apoptosis in IMGL In
Response to CSF1R Inhibition by PLX5622 (A) or
CSF1/1L34 Withdrawal (B)
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Each sample was normalized to its matched control. Data are shown as mean +/-

SEM from 3-4 independent experiments. P-values are determined by Ordinary One-

Way ANOVA with Multiple Comparisons. *** p < 0.001, ** p < 0.01, *p < 0.05

RESULTS

Figure 4: VGL101 Rescues Viability in IMGL In
Response to CSF1R Inhibition by PLX5622 (A) or
CSF1/1L34 Withdrawal (B)
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Each sample was normalized to its matched control. Data are shown as mean +/-
SEM from 3-4 independent replicates. P-values are as determined by Ordinary
One-Way ANOVA with Multiple Comparisons. **** p < 0.0001, ** p < 0.01

Figure 5: VGL101 Rescues PLX5622 Mediated CSF1R Kinase
Inhibition Induced Cell Death (A) and Morphology (B) in hnMDM
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A) CellTiterGlo viability results. Data are shown as mean of raw signal +/- SEM
from 3 wells per condition from one representative experiment.

B) Data are shown as area under the curve for percent high area (>1000um?), high
eccentricity (>0.83) cells measured every 8 hours for 3 days. Mean +/- SD from
3 images/well, 3 wells/condition. P-values are determined by two-way ANOVA
and posthoc Sidak’s test. * p <0.05, ** p <0.01, *** p <0.001, **** p <0.0001
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RESULTS
Figure 6. VGL101 Increases SCSF1R and Decreases STREM?2
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Each sample was normalized to 1gG control.
Data are shown as mean +/- SEM from 2 independent experiments.

CONCLUSIONS

Vigil Neuro was able to model a CSF1R-dependent leukodystrophy in two
independent human cell systems: hMDM and iMGL.

Key findings include:

« CSFI1R inhibition resulted in decreased viability, increased caspase 3/7
activation, and an altered morphology.

« VGL101 treatment induced phosphorylation of SYK in both models,
demonstrating agonism of the TREM2 receptor.

 VGL101 rescued disease phenotypes in both cell types and in two models
of CSF1R inhibition.

* Increases in SCSF1R and decreases in STREM2 upon VGL101 treatment in
IMGLs may inform target engagement studies

Together, these data demonstrate that TREMZ2 agonism is a viable mechanism
to compensate for CSF1R dysfunction in vitro, supporting further evaluation of
VGL101 as a viable therapeutic for ALSP.
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