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Supplemental Figure 1. Mesothelin expression and CART cell dynamics
in T cellMigh and T cell-°* PDAC models. A) Mesothelin MF| expression in T
cellHigh and T celltow cell lines. Plat E is a engineered 293T cell which does
not express mesothelin. B) Msin expression measured by gRT-PCR in
tumors derived in vivo from PDA.69 (T cell*¥) compared to 2838c3 (T
cellHigh), Mann Whitney test performed. C- F) Mice were treated as in Figure
1B. Individual tumor curves . G) Day 3 and H) Day 7 of CAR T cell expansion
in peripheral blood from mice who received either T cellfigh or T celltow
tumors (Mann Whitney test performed).



Supplemental Figure 2

-Log10(adjusted P value)

, Increased in T cell“** tumors Increased in T cell"*" tumors
< > B c
Cel 2210010C04Rik g 300
Clps, Ctl Gal o &3
Ay, Poazy Trasejefn a 8 200
ML Gamt Re{ o2 g °
60 | Syne4 Bhihai Crol e N
3 : 8 5 100
Tmed1 N IS
3 5 £
Ang Erp27 Ctr1 o)
* Derl3 Pan o) Sbstact § z 0
Bnases  Dmbti CHfip2 °PS Tryto N
Gspt1 " g » wike 2 :)rxVAum? Q}Qo \{*\Q
II5ra . \.Lt;l.- Erdls <6 «c?'
40 * | Tynis A4 14
Krt1g Pagt .
* 2410006H16RiK % e ® o D E Tir5
* S * ot 0.0996
-* . 40 A
P T PRI . o o
Slc25a21 e Kri2a A LN / 3 3 30 ]
Gpﬂg‘\ : . Sest i o
. . . . . [a)
20 s . : 2 2 20
! . . 5 = N 10
' ' : E o]~
. 2 2 -10
BT A, I
: § Q}\Q@
0 NS
-10 -5 0 5 10
Log2(Fold Change)
F Tir6 G Tir7 H
g 150 0.1255 o 250 0.2294 -
] . B & L )
o 100 i u Endogenous TLR2 Ligands
o
g ol® B ° 8000
® 50 N N
E ° 2 g
o =
Z 0 2 S g 6000 .
o ¢
Vo$ ‘é\é‘\ [a] .
R § 4000~ wiet
N
Tir11 S - '
I J Tir12 K S 20004 , l '
o e o
: t : : 5 w
9] 3 3 .
a a 250 o N Db NN RN A D
a o o R P D B P o o
o < 200 PP PR L 6\% PG
5 £ 150 K RTRET Q8
g < 100 T
£ E 5 £
z 2 7% S
S RS
\Q \% \§o {\2‘@
& @ @ @
AT A LSRN

Supplemental Figure 2. Bulk RNA sequencing in T cellfigh and T cell-°* mouse PDAC. A)
Volcano plot showing upregulated genes in T cellfish and T cell-*¥ tumors. B) Normalized Tir1, C)
Tir3, D) Tir4, E) Tir5, F) Tir6, G) Tir7, H) TIr8, 1) Tir11, J) Tir12, K) Tir13 DESeq expression from
bulk RNA-seq data from Figure 2A-C (Mann Whitney tests performed). L) Normalized endogenous
TLR2 ligands DESeq expression from bulk RNA-seq data from Figure 2A-C (Mann Whitney test
with correction for multiple comparisons performed).
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Supplemental Figure 3. TLR molecule expression and signaling in human PDAC. A) Normalized TLR1,
B) TLR3, C) TLR4, D) TLR5, E) TLR6, F) TLR7, G) TLRS8, H) TLR9, 1) TLR10 RNA expression of high
(quartiles 3,4) versus low (quartiles 1,2) CD3E gene expression from TCGA data in Figure 2H-J. Mann Whitney
tests performed. J) Kaplan-Meier curve showing overall survival of high CD3E tumor expressing patients
subdivided by TLR2Migh and TLR2°% expression. Log-Rank test performed. K) UMAP clustering showing T cell
population from Figure 2L. L) TLR1/2 signaling score in T cells between T celltigh and T cell-°¥ tumors. TLR1/2
signaling score derived from 115 genes in the “Reactome Toll Like Receptor TLR1 TLR2 Cascade” gene set.
Mann Whitney test performed. M) TLR1/2 signaling score between T cell subsets identified in J. Mann Whitney
test performed.
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Supplemental Figure 4. Impact of SAA and TLR2 deficiency on endogenous T cell and meso-CAR T cell
infiltration in T cell-°¥ PDAC model. A) Study design of G and H. T cell'®¥ cells (1e6) were implanted
subcutaneously into Saa**and Saa” mice on day -10. Each group consisted of 8 mice. On day -1, mice received
cyclophosphamide (120mg/kg dose, i.p.) and received meso TIr2** or TIr2”-CAR-T cells (5-8e6 cells/mouse, i.v.)
on days 0 with necropsy 10 days later. B) Immunohistochemistry showing TIr2- CAR-T cell infiltration into PDAC
tumors of TIr2** and TIr27- mice. C) Flow cytometry showing TIr2”- CAR-T cell infiltration into PDAC tumors of
Tir2** and TIr2" mice. D) Study design of B-E. T cell-°¥ cells (1e6) were implanted subcutaneously into Saa**and
Saa” mice on day -10. Each group consisted of 8 mice. On day -1, mice received cyclophosphamide (120mg/kg
dose, i.p.) and received meso Saa** CAR-T cells (5-8e6 cells/mouse, i.v.) on days 0 with necropsy 10 days later.
E) Analysis of Total T cell, F) Endogenous T cell, and G) CAR T cell percentages in the tumors via flow cytometry
(Mann Whitney tests performed). H) Analysis of CAR T cells per gram in the tumors via flow cytometry (Mann
Whitney tests performed).
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Supplemental Figure 5. T cell and myeloid cell profiling of T cell-°¥ tumors in TIr2** vs TIr2”-mice. A) Mice were
treated as in Figure 4A. Individual tumor curves are shown. B) Representative images of tumors stained for CD4 (pink),
CD8 (yellow) and CK19 (blue). Scale bar, 300um. C) Analysis of T cell (CD4 stained) per tumor area (CK19 stained) from
A (Welch’s test performed). D) Analysis of T cell (CD8 stained) per tumor area (CK19 stained) from A (Welch’s test
performed). E) Study schematic for F-G. T cell-o¥ (PDA.69) cells (5e5) were implanted orthotopically into TIr2** or Tir2"
mice (n=9-11 mice/group) on Day 0. Data shown are representative of n=1 biological replicates. F) Analysis of CD11b+
myeloid cells as a percentage of CD45 cells in the tumors via flow cytometry (Mann Whittney test performed). G) Analysis
of F4/80+ macrophages as a percentage of CD11b+ cells in the tumors via flow cytometry (Mann Whittney test performed).
H) Analysis of CD11c+ dendritic cells as a percentage of CD11b+ cells in the tumors via flow cytometry (Mann Whittney
test performed). 1) Analysis of LY6c+ monocytes as a percentage of CD11b+ cells in the tumors via flow cytometry (Mann
Whittney test performed).
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Supplemental Figure 6. Characterization and efficacy of TLR2-blocking scFv in PDAC model. A)
Design of an AAV to express a TLR2 blocking scFv with an HA tag (aTLR2-scFv) in hepatocytes. B) Study
schematic. Mice were treated with 1e12 viral genomes (vg) of the AAVs indicated. 7 days later, splenocytes
were harvested and treated ex vivo with TLR2 agonist PAM3CSK4 (1000ng/mL) C) Immunohistochemistry
showing expression of aTLR2-scFv in hepatocytes of mice treated as in (B). Livers were stained for HA. D)
Western blot detecting aTLR2-scFv in serum of mice treated as in (B). Membranes were blotted for HA. Arrow
indicates anti-TLR2-scFv at 27 kDa. E) Spleens were analyzed by flow cytometry for binding of aTLR2-scFv to
splenocytes. scFv binding is accessed by detection of HA. F) IL-6 in media of splenocytes harvested from mice
as in (B) and treated with PAM3CSK4 overnight. G) Study schematic. Mice were treated with AAVs (GFP or
aTLR2-scFv). 7 days later, T cell*¥ tumor cells were subcutaneously implanted. Mice were monitored for
overall survival. H) Mean tumor growth curves (two-way ANOVA test performed) I) Tumor volume Day 27
(Mann Whitney test performed). J) Overall survival (Mantel Cox test performed).
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Supplemental Figure 7. Characterization of T cell tumor infiltration in therapeutic anti-TLR2 antibody
treatment. A) Representative IHC images of untreated and anti-TLR2 treated mice. Anti-TLR2 treatment started on
day 10 and was dosed at 0.2mg every 3-4 days. Tumors were collected on day 15. B) Quantification of A. Mann-
Whitney test performed. C) Flow cytometry of tumors staining for CD3* cells from untreated and anti-TLR2 treated
mice (day 10). Mann-Whitney test performed.
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Application Target Antigen/ Cell Target Species Host Species Clone Conjugation Dilution Vendor Catalog #
CD3 Mouse Rabbit Polyclonal Uncon;. 1:200 Abcam ab5690
Ki67 Mouse Rabbit D3B5 Uncon;. 1:200 Cell Signaling 12202
Primary | ciqg Mouse Rabbit  |EPNCIR127B| Unconi. 1:800 Abcam ab133496
Antibody
GFP Mouse Goat Polyclonal Uncon;. 1:300 Abcam ab6673
HA Mouse Chicken Polyclonal Uncon;. 1:800 Abcam ab1190
Automated IHC HQ N/A N/A N/A HRP No dilution Roche 760-4820
1gG Rabbit Goat Polyclonal NP No dilution Roche 760-4817
1gG Rabbit Goat Polyclonal HQ No dilution Roche 760-4815
Secondary
Antibody | np N/A Mouse | Monoclonal AP |No dilution Roche 760-4827
1gG Goat N/A N/A HRP No dilution Roche 760-4647
IgG Chicken Rabbit Polyclonal HRP 1:3000 Jackson 303-035- 003
ImmunoResearch

Application(s)

Chromogen used

Vendor Catalog #

Purple Automated IHC Roche 760-229

Teal Automated IHC Roche 760-247

Yellow Automated IHC Roche 760-239

DAB (Brown) | Automated IHC Roche 760-159

Supplemental Table 1: Antibodies and reagents for immunohistochemistry.
IHC, immunohistochemistry
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Target Antigen/ Target Host

Application Clone Conjugation  Dilution Vendor Catalog #

(of:1]] Species Species

CD11b Mouse Rat M1/70 PerCp 1:100 BD Biosciences 561114
CD11c Mouse Hamster HL3 PE-Cy7 1:100 BD Biosciences 558079
CD11c Mouse Hamster N418 APC 1:100 BioLegend 117310
CD11c Mouse Hamster N418 FITC 1:100 BioLegend 117306
CD19 Mouse Rat 6D5 PB 1:100 BioLegend 115523
CD3 Mouse Rat 17A2 PE-Cy7 1:100 BioLegend 100220
CD3 Mouse Rat 17A2 PB 1:100 BioLegend 100214
CD45 Mouse Rat 30-F11 PerCp 1:100 BD Biosciences 550994
CD45 Mouse Rat 30-F11 PE-Cy7 1:100 BD Biosciences 552848
CD45 Mouse Rat 30-F11 APC-Cy7 1:100 BD Biosciences 561037
FCM CD45.1 Mouse Mouse A20 APC-Cy7 1:100 BioLegend 110716
CD45.2 Mouse Mouse 104 PE-Cy7 1:100 BioLegend 109830
F4/80 Mouse Rat BM8 PB 1:100 BioLegend 123124
F4/80 Mouse Rat BM8 APC 1:100 BioLegend 123116
F4/80 Mouse Rat BM8 APC-Cy7 1:100 BioLegend 123118
Goat anti-Rat Rat Goat Poly4054 PE-Cy7 1:100 BioLegend 405413
HA N/A Mouse 16B12 PE-Cy7 1:100 BioLegend 901528
Ly6C Mouse Rat HK1.4 PB 1:100 BioLegend 128014
Ly6C Mouse Rat HK1.5 FITC 1:100 BioLegend 128006
Ly6G Mouse Rat 1A8 PB 1:100 BioLegend 127612
Mesothelin Mouse Rat B35 Unconjugated 1:200 Isbio LS-C179484-100
TLR2 Mouse Rat CB225 PE 1:100 BioLegend 148604

Supplementary Table 2: Antibodies for flow cytometry.
FCM, flow cytometry
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Gene Forward Sequence Reverse Sequence
Itr GGAACCCCTAGTGATGGAGTT | CGGCCTCAGTGAGCGA

Supplementary Table 3: Primer sequences.



Supplemental Table 4

Supplemental Table 4: Top 100 differentially expressed
genes between T cellt°¥ vs T cellHigh tumors.

Gene ID Log2(Fold Change) Log2(Fold Change) SE P value Adjusted P valuej
Hamp2 10.02095329 0.4220645181.31E-124| 2.13E-120)
ICela2a 11.78088221' 0.574808499 2.37E-93] 1.93E-89
Celat 10.9834009 0.543259789 6.86E-91 3.72E-87]
ICckar 10.9219986! 0.578754836 1.95E-79
[Tmed6 9.2801595 0.506629646 6.01E-75
Pla2g1b 10.70418347| 0.58518114d 9.57E-75
IChst2 0.340818529 3.64E-74|
2210010C04Rik| 0.629720499 6.76E-74
Cel 0.626607699 2.12E-73|
lCtrl . 0.629322607] 8.77E-71
Clps 10.8893416 0.6143340(§ 2.67E-70|
Pdia2 10.39605771 0.593266509 9.49E-69
Rnase1 11.01596442 0.631258013 3.39E-6:
Amy1 6.71856990% 0.390620217] 2.67E-6
Bhlha15 7.27405732 0.42596115 2.21E-6!
ICpb1 10.9687601d 0.642755894 2.69E-Bd
ICuzd1 10.382833 0.612639126 2.00E-64)
Gal 11.0571831 0.653728186| 3.55E-64]
Reg1 9.86148296! O.SBSQMﬂ 1.48E-63
Zg16 11.12281637] 0.66138677d 1.82E-63
ICpa1 10.78570951 0.643584756 4.88E-63]
ISyne4 5.071715152 0.30712988 2.95E-61
ISycn 10.76897142 0.652356836 3.22E-61
Prss2 10.67254483 0.646807686 3.65E-61
Try4 11.8042396! 0.72944563¢| 6.70E-5¢
Pnlip 11.409@% 0.708745891] 2 64E-5§
1810018F 18Rik; 12.4422634/ 0.781806062 5.01E-5
Erp27 9.548608753 0.604634962 3. 51E-5d
IAng 4.75131454) 0.30191297] 8 39E-5§
Tmed11 10.72420241, 0.689581909 1.55E-54
ICabp2 10.76565493 0.712650495 1.47E-51
[Try10 11.64154874 0.772684462 2.70E-51
ICpa2 10.78649867] 0.71946553 8.24E-51
Derl3 6.44111748; 0.431961884] 2.78E-50) .
[Slc38a5 9.82686720 0.662277343 8.32E-50] 3.87E-47]
Rnase4 2.54018134% 0.172219139 3.09E-4 1.40E-46)
Dmbt1 4.828967161 0.329394293 1.16E-4 5.10E-46|
(Ctrb1 9.98258494: 0.684387484| 3.44E-4 1.47E-45
1810010D01RIk 7.560580505 0.524144274| 3.62E-4 1.51E-44)
Agp12 11.02465064 0.769884833 1.64E-4d 6.69E-44)
IGspt1 1.066570157] 0.07503742 7.52E-4§ 2.98E-43
IGamt 4.909675923 0.346177861| 1.18E-4 4.55E-43
9.766803203 0.689851165 1.67E-4§ 6.32E-43
3.70795355§ 0.263236943 4.63E-45| 1.71E-42
4.65444520: 0.332923422 2.05E-44| 7.41E-42
10.2517358: 0.735059491| 3.29E-44| 1.16E-41
10.3329052d 0.74430124¢ 8.07E-44) 2.79E-41
-6.610190483 0.47671447] 1.02E-43| 3.44E-41
4.899417974 0.354304292 1.72E-43 5.72E-41
8.004555857] 0.579278746 1.98E-43] 6.45E-41
8.265879555 0.60025356§ 3.83E-43] 1.22E-40)
10.61873677] 0.77254428 5.45E-43 1.70E-40)
6.886072604 0.50401335 1.70E-42 5.22E-40)
Pnliprp1 9.582680963 0.702252179 2.14E-42 6.46E-40)
Hsd17b13 8.05433334: 0.591797934| 3.50E-42| 1.03E-3
Egf 6.877982617 0.507099016| 6.60E-42 1.92E-3;
Ero1lb 6.049735@ 0.448000311| 1.48E-41
[Ttyh1 5.413192941 0.401014581| 1.59E-41
KIk1b5 9.587301001 0.717423392 9.88E-41
Fam174b 6.92876811 0.520688709 2.11E-40|
Pah 6.915388572 0.523565532 7.86E-40)
P2rx1 8.42722158: 0.638100595 8.02E-40|
[Tff2 6.13821378K 0.465251646 9.59E-40|
Prss8 5.23645741; 0.399995371| 3.69E-3
Kik1 9.664382013‘ 0.741679554| 8.22E-3!
Krt19 0.26494253 6.95E-3:
ILbh 0.254307271| 1.89E-37]
nk2 0.429379292 3.37E-37|
Amy2b 9.702994433 0.76135428 3.35E-37]
Klk1b11 9.502666461 0.74589067] 3.54E-37]
ICasp9 5.256417051 0.413157497] 4.43E-37]
IGp2 9.41380807] 0.741501683 6.25E-37|
ICachd1 3.091499834 0.243942017] 8.34E-37|
IGgh 4.649057312 0.368870424' 2.02E-36| X
Hnmt 3.604358789 0.286256839 2.36E-3 5.11E-34)
Mall 3.32838687] 0.265436523 4.55E-3§ 9.74E-34
Nupr1 4.299310321 0.346762806] 2.67E-35 5.63E-33
[2410006H16Riki -1.143641083 0.092460621| 3.85E-35) 8.03E-33]
[Tbc1d30 3.38265381 0.273772897] 4.54E-35| 9.35E-33
[Slc39a5 4.42275430: 0.360478627 1.33E-34| 2.70E-32
Klk1b3 9.94988332% 0.81173814 1.53E-34] 3.08E-32
Edem2 4.18990761 0.342375952 1.95E-34| 3.88E-32
Plagl1 2.962957841 0.246551322 2.87E-33) 5.63E-31
Ctrc 11.26329803 0.938366504| 3.42E-33] 6.63E-31
ICbs 4.34995227. 0.365988781| 1.41E-32 2.70E-30)
el1l 4.219819241 0.357253593 3.39E-32 6.42E-30)
1f15 6.31678762§ 0.538223789 8.30E-32 1.55E-29
Ic7a8 5.291087842 0.454603097] 2.61E-31 4.83E-29
npe| 3.843262484 0.330306137] 2.72E-31 4.98E-29
knk1 3.57508864 0.307315302 2.79E-31 5.05E-29
[Try5 10.09596579 0.86904932 3.37E-31 6.02E-29
Prom2 10.11917382 0.871439067] 3.58E-31 6.33E-29
Pnliprp2 10.0392393 0.866557234| 4.90E-31 8.57E-29
Fam46c 4.83682786: 0.41792858 5.63E-31 9.74E-29
Kik1b8 11.09353054) 0.960958803 7.89E-31 1.35E-2
Pnmal2 5.48395050% 0.47757171| 1.61E-30| 2.72E-2:
Lrrc7. 8.19748150° 0.714059117] 1.66E-30] 2.79E-2:
IGabra4 8.9271515% 0.779138349 2.15E-30] 3.57E-2
Ptger3 4.599637381 0.401659053 2.31E-30] 3.79E-2:
JAngpt1 2531806575 0.222223697] 4.53E-30) 7.37E-2




Supplemental Table 5

Characteristics of the cohort

n=179
Demographic information
Age 65 [57-73]
Sex (Male) 98 (54.7)
Race
African American 7 (3.9)
Asian 10 (5.6)
Hispanic 5(2.8)
White 157 (84.9)
Not reported 5(2.8)

Tumor characteristics

T stage
T1 6 (3.4)
T2 23(12.8)
T3 144 (80.4)
T4 4(2.2)
Not reported 2(1.2)
N stage
NO 48 (26.8)
N1 127 (70.9)
Not reported 4 (2.3)
M stage
MO 81 (45.3)
M1 5(2.8)
Not reported 93 (52.0)
Location 3 (60)
Head of pancreas 132 (73.7
Body of pancreas 15 (8.4)
Tail of pancreas 13 (7.3)
Overlapping lesion 2(1.1)
Not specified 17 (9.5)

Note: Continuous data is presented as mean +
standard deviation while count data is shown as
number (%) or median [IQR].

Supplemental Table 5: Patient characteristics of dataset used for analysis of patients with pancreas cancer.



	Slide 1: TLR2 signaling regulates T cell exclusion in  pancreatic ductal adenocarcinoma
	Slide 2: Supplemental Figure 1
	Slide 3: Supplemental Figure 2
	Slide 4: Supplemental Figure 3
	Slide 5: Supplemental Figure 4
	Slide 6: Supplemental Figure 5
	Slide 7: Supplemental Figure 6
	Slide 8: Supplemental Figure 7
	Slide 9: Supplemental Table 1
	Slide 10: Supplemental Table 2
	Slide 11: Supplemental Table 3
	Slide 12: Supplemental Table 4
	Slide 13: Supplemental Table 5

