Supplementary
Figures



Supp Fig 1
TCGA (GBM)

Histology: GBM; Subtype: All; Cutoff: median

I I
100% 3 5 - -
LAIRL High (n=265, events=231, median=12.6) E g g E LAIR1
— LAIR1 Low (n=260, events=216, median=14.7) 254 t g T T - _
I I
75% HR = 0.81, (0.67 - 0.87) % =) a a
o *Log-rank p value= 0.0248 . . E € s
c *Wilcoxon p value= 0.0217 ) .
=] 204
S 50% y
3 [
0 :
25% -
,g 154 T
- — -
0% 5 I I miDH1
0 50 100 ] - =) =] WHDH1
: . L
Survival time (Months) 31_0. E E
B ;
12+ 054
o
g 10-
c
S 0.0
g o S N S ~ &
< & 1Y & & &
z Identity
£ .

s
ot

2
ot .
« oed

« o)

o
o
0O
a0

ae®

s
o

0‘\\'“30.{).
Histology

RNA Scope GEMM LAIR-1 WT

D

(NPA) Tumor cells LAIR-1+ cells

LAIR1+ (488 nm)
Tumor cells [GFP (560 nm)]

Glioma cells are

Tumor infiltrating cell (GFP-)
LAIR-1+ cells

Scale 20 ym

LAIR-1 DOWNREGULATION FROM TUMOR INFILTRATING CELLS

LAIR1WT
g1 g 100 100
£ |NPA £ NP £
=3 =3 =]
(7] (7] (7]
6 s %5
.'? 50 2 50 2 504
5 5| = cre-ariwn 3 S 5 | creaarIwD)
- +
[ == CRE+(LAIR1 KD) o ( ) I I T == CRE+(LAIR1KD)
M ) ) ) ) ) ) ) ) ) ) ) )
0 5 10 15 20 25 0 10 20 30 40 50 0 10 20 30

Brain, host is Days post-implatation

LAIR1 KD HOST LAIR1 WT MS:18 vs

HOST LAIR1 KD MS: 20

HOST LAIR1 WT MS:33 vs
HOST LAIR1 KD MS: 33

Days post-implatation

Days post-implatation

HOST LAIR1 WT MS:18 vs
HOST LAIR1 KD MS: 20



Supplemental Figure 1.

A. Survival curve of patients within the GBM database of TCGA stratified by LAIR-1 high
(-) /low (-) expression. Low LAIR-1 expression has improved median survival. B. LAIR-1
expression stratified by histological glioma types. GBM, the most maligning type, has the
highest expression of LAIR-1. C. LAIR-1 scRNAseq expression in glioma cells stratified by
glioma cell state and dived by IDH1 Wild type (wtIDH1) and IDH1 mutant (mIDHI). All
glioma cell states express LAIR-1, being MES-like the highest. D. RNA scope on brain
sections of LAIR-1 WT mice stained for tumor cells (GFP (red)) and LAIR-1 (green). White
arrows show LAIR-1" GFP* cells. Orange arrows show LAIR-1" GFP-cells. Scale bar is 20
um. E. Schematic of genetically engineered mouse model with LAIR-1 knockdown in host
cells and implanted with LAIR-1 WT tumor cells. F. Survival curves of LAIR-1 Knockdown
(KD) (®) mice bearing tumors with LAIR-1 WT (e) from multiple glioma models.
NRAS/shP53/shATRX (NPA); NRAS/shP53 (NP); NRAS/shP53/PDGFB (NPD). There
were no significant changes in survival, across three models.
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Supplemental Figure 2. A. Survival curves from wild type (C57BL) mice bearing Sleeping
Beauty induced GEMMs with LAIR-1 KD. (i) NRAS/shP53/shATRX/shLAIR1 (NPAL) (e)
group median survival (MS) is 113 days, significantly more than the respective LAIR-1
WT(NPA) (o) (MS: 73 days). (ii))NRAS/shP53/shLAIR1 (NPL) (e) group median survival (MS)
is 416 days, significantly more than LAIR-1 WT(NP) (e) (MS: 94 days).
(111))NRAS/shP53/PDGFpB/shLAIR1 (NPDL) (e)group median survival (MS) is 82 days,
significantly more than LAIR-1 WT group (NPD) (e) (MS: 57 days). B. Fold change of LAIR-1
in vitro gene expression of glioma cells derived from each different glioma models, measured by
qPCR, relative to 18s expression. C. In vitro cell proliferation assay of LAIR-1 WT and LAIR-1
KD cells from glioma models. Bar graphs show mean and SEM. *p<0.05, **p<0.01,
*H%p<0.001, ***+*p<0.0001.
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Supplemental Figure 3. A. Survival curve of wild type(C57BL) mice implanted with LAIR-1 KD
(NPAL) glioma cells (®) (MS: 31 days) and LAIR-1 WT glioma ells (NPA) (e) (MS: 20 days).
LAIR-1 KD bearing-mice survived longer than LAIR-1 WT. **p=0.0035. B. Survival curve of
immunocompromised NUDE mice implanted with LAIR-1 KD (NPAL) glioma cells (o) (MS: 15
days) and LAIR-1 WT glioma cells (NPA) (®) (MS: 17 days). No statistical difference.
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Supplemental Figure 4. Immunohistochemistry analyses of brain sections of Sleeping Beauty

induced GEMMs with LAIR-1 KD.

PCNA (proliferating cells), SURVIVIN (apoptosis

resistant cells), CD40+ cells, and OLIG2 (OPCs and oligodendrocytes) and GFAP (astrocytes).
Quantifications show positive cells per mm? withing tumor area. Bar graphs show mean and

SEM. *p<0.05, **p<0.01, ***p<0.001.
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Supplemental Figure 5. A-B. Quantification of Collagen I area within tumor area detected by
immunostaining. A. Quantification of Collagen 1 content of LAIR-1 WT and KD tumor
implanted into immune competent (wild type C57BL) or immune compromised NUDE mice.
B. Quantification of Collagen 1 content of LAIR-1 WT and KD tumor implanted treated with
GT or saline control. Bar graphs show mean and SEM. **p<0.01, ***p<0.001.
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Supplemental Figure 6.A. Survival curve of wild type (C57BL) mice implanted with LAIR-1
KD (NPAL) glioma cells treated with individual virus vectors (Ad-TK (e) or Ad-FIt3L (e)) or
saline () . There were no significant changes in MS among groups. B. Survival curve of long-
term survivors (@), or treatment naive mice (®), re-implanted with LAIR-1 KD glioma cells
with no further treatment. N=6 **p=0.0018.
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Supplemental Figure 7. A. Multiplex proteomics hierarchy. Cell markers used to define cell

types. B. Average of neighborhood prevalence (%) within samples. Samples were divided into

3 neighborhood: Non-infiltrated tumor, Immune-infiltrated tumor and immune-infiltrated tumor

border. There is a significant variation of neighborhood proportions between groups. Global

PERMANOVA p=0.0100; R?=0.6616.
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Supplemental Figure 8. A. Average neighborhood composition and prevalence (%) of LAIR-1
WT tumor. B. Specific cell types proportion (%) per neighborhood. C. Specific cell types
proportion (%) per total tumor area.
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Supplemental Figure 9. A. Average neighborhood composition and prevalence (%) of LAIR-1 KD
tumor. B. Specific cell types proportion (%) per neighborhood. C. Specific cell types proportion (%)
per total tumor area.
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Supplemental Figure 10. A. Average neighborhood composition and prevalence (%) of LAIR-1

WT + GT tumor. B. Specific cell types proportion (%) per neighborhood. C. Specific cell types

proportion (%) per total tumor area.
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Supplemental Figure 11. A. Average neighborhood composition and prevalence (%) of LAIR-1
KD + GT tumor. B. Specific cell types proportion (%) per neighborhood. C. Specific cell types
proportion (%) per total tumor area.
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Supplemental Figure 12. Spatial transcriptomics analysis of CytoSignal Ligand-receptor
interactions. The volcano plots show differential signaling test statistics between LAIR-1 WT
and KD. Each marker represents a ligand-receptor (LR) pair. Positive log fold change indicates
higher signaling in the LAIR-1 KD group. Significant LR pair were defined as FDR < 0.05 and
fold-change > 1.5. LR pairs of interest were highlighted with colors.
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Supplemental Figure 13. A. Fold change ng LOX family genes in vitro in LAIR-1 WT and
LAIR-1 KD measured by qPCR, relative 18s. B. Heatmap in vitro cytokine secretion of LAIR-1
WT, LAIR-1 KD and LAIR-1 WT +LAIR-1 blocker cell supernatants. C. In vitro ILs secretion
of LAIR-1 WT and LAIR-1 KD cell supernatants. D. Fold change of CXCL16 in vitro in LAIR-1
WT and LAIR-1 KD measured by qPCR, relative 18s. E. Quantification of Collagen 1 area
within tumor area detected by immunostaining. A. Quantification of Collagen 1 content in
LAIR-1 KD + GT treated with IgG or aCXCL16 brain tumor sections. Bar graphs show mean

and SEM. **p<0.01, ***p<0.001.
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Supplemental Figure 14. A. Calcium-associated fluorescence quantified from time-lapse movies
of WT glioma cells treated with LAIR-1 inhibitor, or saline, and expressed as AF/Fo. Group traces
show mean £ SEM from 0 to 600 min. For statistical analysis, mean AF/Fo was calculated for each
movie during the 250—600 min interval, with each movie treated as one replicate. After QC-based
exclusion of technically compromised movies, LAIR-1 inhibitor-treated samples showed
significantly higher mean AF/Fo than controls by Welch’s t-test: Control, 0.0498 = 0.0285 SEM;
LAIR inhibitor, 0.2177 + 0.0352 SEM; p = 0.0223; Cohen’s d = 3.03; n = 3 movies/group. B.
Velocity over time quantifications from movies show no difference between LAIR WT and LAIR
WT treated with LAIR-1 inhibitor C. In vitro secretion of NK recruiting cytokines in LAIR-1 WT
treated with LAIR-1 inhibitor, or saline, cell supernatants. D. In vitro secretion of NK activating
cytokines in LAIR-1 WT treated with LAIR-1 inhibitor, or saline, cell supernatants. Bar graphs
show mean and SEM. **p<0.01, ***p<0.001.



Supp Fig 15
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Supplemental Figure 15. A-B. Fold change of Lox/I (A) and Mmp3 (B) in vitro gene
expression of LAIR-KD cells treated with STAT3 inhibitor (Stattic), or saline, by qPCR,
relative to 18s expression. C. Active TGF-B1 secreted by LAIR-KD cells treated with STAT3
inhibitor (Stattic), or saline, in vitro.



Supp Fig 16
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Supplemental Figure 16. Brightfield and fluorescent microscopy images of human HF2303
cells, HF2303 LAIR1 KO cells, and HF2303 KO control cells. Successful plasmid
recombination shown in the HF2303+LAIR-1 KO is corroborated by GFP expression. Scale bar
1s 50 pm.



Supp Table 1

Immunohistochemistry /
Western Blot

Antibodies Antibodies
Antibody Catalog Company Dilution Antibody Catalog Company
Number Number
ADAM10 Ab1997 Abcam 1:500 Actin 4970T Cell Signaling 1:1000
B220/CD45R 14045282 Invitrogen 1:100 ERK1/2 4695S Cell Signaling 1:1000
CD20 70168 Cell Signaling 1:400 p-ERK1/2 4370S Cell Signaling 1:1000
cD4 Ab183685 Abcam 1:300 p-SHP2 3751S Cell Signaling 1:1000
CcDh68 Ab955 Abcam 1:500 p-STAT3 91458 Cell Signaling 1:1000
cDs HS-3610U3 Cedar Lane 1:250 SHP2 33978 Cell Signaling 1:1000
Collagen 1 Ab279711 Abcam 1:1000 STAT3 124H6 Cell Signaling 1:1000
CXCL16 AF503 R&D Systems 1:250 p-SAPK/JNK 4668 Cell Signaling 1:1000
GFAP Ab5541 Abcam 1:1000 SAPK/JNK 9252 Cell Signaling 1:1000
-C-JUN 27 L Signali 1:1
GFP (Chicken) Ab13970 Abcam 1:500 LY 3270 Cell Signaling 000
C-JUN 9165 Cell Signaling 1:1000
GFP (goat) 600-101-215 Rockland 1:500
p-AKT 9271 Cell Signaling 1:1000
Granzyme B 46890S Cell Signaling 1:200
AKT 4691 Cell Signaling 1:1000
LOXL1 Sc-166632 Santa Cruz 1:500
NK1.1(CD161) NB10077528SS Novus 1:250
OLIG2 Ab109186 Abcam 1:400
PCNA 2586S Cell Signaling 1:1000
PDL1 MAB90782 Novus 1:500
Survivin 2808S Cell Signaling 1:500 RNA Sco pe Probes
CD11c 97585 Cell Signaling 1:300
Probe Catalog Company
CD206 87887SF Cell Signaling 1:200 Number
CD40 E2Z7) Cell Signaling 1:400 LAIR1 509151 Advanced Cell
Diagnostics
GFP 400281-C3 Advanced Cell
Diagnostics
PTPRC JiEEsi-eZ Advanced Cell

Diagnostics
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