Utilization-of a tissue-based PD1_PD-L1 in situ proximity ligation assay
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Background PD1_PD-L1 interaction and PD-L1 expression in LUAD and Mesothelioma Correlation of PD1_PD-L1 with PD-L1 (IHC/DSP) and PD1 DSP
The use of immunohistochemistry (IHC) to assess expression of programmed death- 000 & o 009 & @ A\
: : . . : H&E IHC PD1/PD-L1 ligation assay Digital Spatial Profiler Analysis _ WO RN x ox xS ORT RO\ ax ax \x ey &
ligand 1 (PD-L1) as a biomarker for therapeutic strategies targeting the programmed e Feature Assay rogion Parameter Scoring 0’\,\0,\;\0,\;\0’\;\ PAP LS QO'\’QO’VQO”QO”U”U/’ RSP
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cell death protein 1 (PD1)_/ PI_I) L1 pgthw_ay IS controvgrsnal possnbl;_/ d_ue to the inability Exprossion of posifivity  PD1/PD-L1 ligation assay _ Tumor TME oA 04 () Qo%o%o%o“@?@?@?@? o”,\\%\\o%Q,\o% S8 S S P \\Qov\\%\\o%v\o
of the approach to determine if the signaling pathway is engaged within the tumor. Hoscore PD1/PD-L1 ligation assay  Tumor/TME DIA 0-400 @0 ORGSO Q L o WP PO O R PR PP P 10
In this StUdy we aimed to determine the frequenCieS of PD1 PD-L1 interaction in Iung Optical density PD1/PD-L1 ligation assay Tumor/TME DIA Average Avg PD1/PD-L1 DC|1.00]0. .97/0.79(0.60|0. ' Avg PD1/PD-L1 DCJ1.00[0. 0.87]0-8410=T6 0.
e : . — . : L1 liat Ava PDA/PD-L1 AClo.ssh. ool0s2l06slo. _ Avg PD1/PD-L1 AC|o.9]1. 0.89(0.87(0.80(0.68|0.
adenocarcinoma (LUAD) and pleural mesothelioma, its correlation with PD-L1 IHC and o peroe] O1°0oatonassay Tumor TR OF fuerage "9 — i
the impact of this interaction on the composition of the tumor microenvironment (TME PD1 5 PD1_PD-L1interaction ~ PD1/PD-L1 ligation assay ~ Tumor/TME SM 0-100% (Neg/Pos: cutoff, >=1%) Avg PD1/PD-L1 OD Avg PD1/PD-L1 OD : 0.59/0.63|0.66]0.57]0.620.
P P u ( ) Tumor proportion score PD-L1 IHC Tumor SM 0-100% (Neg/Pos; cutoff, >=1%) Avg PD1/PD-L1 Dum?|0.97/0. 0-5 Avg PD1/PD-L1 Dum?|0.98/. 1.00]0.84/0.81/0.74/0.62/0.
MelthOds n Immune cell score PD-L1 IHC TME SM 0-100% (Neg/Pos; cutoff, >=1%) PD1/PD-L1 >=1+l0.79/0. PD1/PD-L1 >=1+]0.87(0.89|0.59/0.84|1.00/0.91]0.84]0.73|0.99|0.
';tic;h‘as‘say Protein biomarker PD1 Tumor/TME DSP DSP counts PD1/PD-L1 >=2+|0.60]0. PD1/PD-L1 >=2+|0.84|0.87/0.630.81|0.91{1.00[0.91/0.77/0.95|0.
Four tissue microarrays (TMA) of 34 FFPE surgically resected Stage I/ll LUAD and 15 LB Protein blomarker PD-L1 Tumor/TME — DSP DSP counts PD1/PD-L1 >=3+[0.56]0. 57/0.71(0.84|1.00f0.58[0.77 ° PD1/PD-L1 >=3+0.76]0.80]0.66]0.74]0.84]0.911.0010.82]0.83]0.
pleural mesotheliomas were evaluated for PD1_PD-L1 interaction, PD-L1 IHC and : PD1/PD-L1 >=4+ PDA/PD-L1 >=4- (R 0168 RRI0-73{0.77/0.62|1.00/0.75 8
PD1 & PD-L1 DSP (GeoMx Digital Spatial Profiler, DSP). Clinicopathological data PD1/PD-L1 H-Score 0.76[0.81/043[0.74]0.98]0.8{0.77 o VPO H-Scorels7losoio a0 s4o oo 60
(Table 1) was available for all samples. co etk PD-L1 IHC (T or IC) - PRATIRC (Torl©) -
DIA PD-1 DSP PD-1 DSP
1. PD1_PD-L1 interaction and scoring: Using chromogenic in situ proximity ligation Scoring PD-L1 DSP PD-L1 DSP
assay (Naveni® PD1/PD-L1 BOND RX HRP, Navinci Diagnostics), fully automated on A < o e yr o Ligation sy TUrnor -1.0 TME
the autostainer Leica BOND RX. The Scoring are using two analysis regions (AR): gl o PR R R N T A R N | |
tumor and TME were evaluated Wlth 2 methodologies_ Notes: DC: dots per cell, AC: area per cell (um?), OD: Optical Density, Dum?: Dots Per ym?, T: tumor
» Standard Microscopy (SM): regions were considered positive when clusters of dots PD1_PD-L1 Interaction and PD-L1 IHC expression Immune biomarkers correlated to PD1_PD-L1 interaction
were observed among cells.
PD1_PD-L1 Interaction by Core (SM) PD1_PD-L1 Interaction by Core (DIA)
- Digital image analysis (DIA): we evaluated the number of dots per cell in Tumor and BD1 PDLT LUAD Mecothaiioms LUAD Mesothelioma — :g{:;“e biomarkers (DSP) ' 95% confidence interval P {two-tailed)
TME. The average of PD1_PD-L1 dots per cell, optical density, H-score, and Negative 129 (78.18%) 77 (93.9%) PD-L2 0.2504 0.009344 to 0.4640 0.0365
cie o Positive 36 (21.82%) 5 (6.1%) PD1_PD-L1 >1+ >=2+ >=3+ >=4+ PD1_PD-L1 >1+ >=2+ >=3+ >=4+ CD44 0.2515 0.01050 to 0.4649 0.0357
percentage of positivity, using thresholds from 1+ to 4+ were reported. PDL1 0.2632 0.02300 to 0.4746 0.0277
Total 165 82 Negative 49 (29.7%) 77 (46.67%) 96 (58.18%) 131 (79.39%) Negative 32(39.02%) 57 (69.51%) 64 (78.05%) 74 (90.24%) FAP-aIpha 02768 003765 to 04859 00204
2. PD-L1 IHC scoring: Using SM, we estimated the tumor proportion score (TPS) and LUAD Mesothelioma i’o:it:ve 116(70-?;‘?; 88 (53-3?;?; 69 (41-821?; 34 (20.611‘?; 'I:Ofitlive 50 (60.98%) 25 (30.49%) 18 (21.95%) 8 (9.76%) Ki-67 0.3102 0.07407 to 0.5133 0.009
. . . 0 . - ota ota 82 82 82 82 PD1 0.3516 0.1201 to 0.5468 0.0028
immune cells (IC) score. Regions with 21% were considered positive. Tumor PD1_PD-L1-SM Tumor PD1_PD-L1-SM IDO1 0.3667 0.1372 to 0.5588 0.0018
_ o _ _ _ 100% 100% Tumor regions Tumer regions CD34 -0.281 -0.4894 to -0.04214 0.0185
3. GeoMx® DSP Assay: immune protein information was available from a serial . . 1 W . = - a Fibronectin -0.261 -0.4727 to -0.02048 0.0292
. . . ° ’ 14 10 Stroma region
section of LUAD TMA. Mann-Whitney, One-way ANOVA and Spearman r correlations 60% . 60% . 8 o : : CD127 0.2464 0.003160 to 0.4621 0.0413
were performed_ 40% m Positive 40% ) m Positive : 6 I ., 5 = Negative . ; ; -N:3%J-L3-l|\<t; CD11c¢c 0.2731 0.03180 to 0.4843 0.0232
E - t I D - 20% mNegative || 5q9, = Negative 2 I o B O e 2 i - . PD-L2 0.3221 0.08535 to 0.5244 0.007
. . Negative Negative Negative Sitiv:gsiﬁve 4+ ? Negative | Negative | Negative | Negative —Positive Beta-2-microglobulin 0.3662 0.1348 to 0.5597 0.002
xperl men a es I g n - Negative Positive - Negative Positive ::::::: ::m,:::: N Positive 2+ :L;:.:L Nc;,m:;’m::m.vc S Positive 2+ CD44 0.3739 0.1436 to 0.5658 0.0016
PD-L1 IHC PD-L1 IHC Negative — Negative Positive 1+ PD1 0.3759 0.1459 to 0.5674 0.0015
‘ ’ ' PD1_PDL1 Interaction PD1_PD-L1 Interaction CD14 0.3913 0.1635 to 0.5795 0.0009
- . VISTA 0.4091 0.1840 to 0.5934 0.0005
- TME PD1_PD-L1-SM TME PD1_PD-L1-SM Tl reslens i IS regtons FAP-alpha 0.4747 0.2615 to 0.6437 <0.0001
| 100% 100% a2 2 22 - CD40 0.482 0.2703 to 0.6493 <0.0001
80% 29 80% 2 . e PD-L1 0.4923 0.2827 to 0.6570 <0.0001
4 S0 S0 SR — . e CD34 -0.555 -0.7034 to -0.3604 <0.0001
_ 22 y 32 y = : . . . FOXP3 -0.294 -0.5012 to -0.05414 0.0143
n=34 Early stage LUAD o "rosiive | 40% 6 "rosive 3 - Al . He B Ha g STING -0.27 -0.4817 to -0.02840 0.0249
20% 32 m Negative 20% m Negative . o . _ - - _ - — )
° ° RSO ... . Tim-3 -0.267 -0.4791 to -0.02504 0.0267
° 0% 0% neaaive Neaatve Postve | negaive [ Fibronectin -0.256 -0.4699 to -0.01311 0.034
Negative Positive Negative Positive . Negative Positive 1+
m ) PD-L1 IHC PD-L1 IHC EE TR EE— 1 B Interaetion
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mesothelioma Analysis workflow - _
Table 1.- Clinicopathological characteristics . ol In LUAD, PD1_PD-L1 interaction was observed in 7/20 (35%) tumor regions that were positive for PD-L1-TPS and in 29/61 (48%) - This study demonstrates the importance of receptor-ligand engagement driving distinct profiles lSSpl?il:]tg;Kt)l:: rﬁ;agfﬂut!yfoffﬁgivsf';dygﬁay:nvigcéD?'/igﬁﬁt'ésbﬁoé
Characteristics '—NU"(‘:/D Meso:lhslioma R ~ gt [ @ TME regiqns positive for PD-L1-IC. In mesc_)t.helioma, PQ1_PD-L1 interaction was observed in 1/3 (33.33%) PD-L1-TPS positive within the tumor and TME. RX HRP, and members of the Department of Translational
T R — - tumor regions and 2/8 (25%) PD-L1-IC positive TME regions. Molecular Pathology, MD Anderson Cancer Center: Beatriz
-L1 expression in . . . PORT . s .
- 85 v- 76 v- Tumor and TME . . . . . . . « Importantly, while PD1 PD-L1 correlated with PD-L1 IHC, not all PD-L1 positive tumors were Sanchez Espiridion, Mei Jiang, Sean Barnes, Larisa Kostousov
Age (Range, median) (38-85y;68.5y)(48-76y; 68 y) In LUAD, PD1_PD-L1 interaction evaluated by DIA (optical density) positively correlated with PD-L1 IHC in Tumor (r=0.36, P vy — P and Jianling Zhou. This studv was suoported in part by the
_ g y pp p y
Sex also positive for PD1_PD-L1. . . L !
Female 23 68% 6, 40% p=0_0009) and TME (r=0_64,p<0_0001)_ — generous philanthropic contributions to The University of Texas
Male 1, 32% 9, 60% . _ . . N _ . _ . _ _ _ _ MD Anderson Cancer Center Lung Moon Shots Program™, the
Smoking status Notably, PD1_PD-L1 correlated with proliferation in the tumor and specific myeloid biomarkers in TME. * As expected, we found lower frequencies of interaction of PD1_PD-L1 in mesothelioma Dillon & L Bourg Mesothelioma Fund, the Re & RM Kennedy
No 8, 24% 8, 53%  Corelation vith _ o . . . _ _ . _ _ compared to LUAD samples. Lung Cancer Fund, the Fleming Endowed Fund, the MDA Rare
Yes 26, 76% 7,47% Amongst with the clinicopathological data available, only tumor size (as assessed by imaging) showed a negative correlation with Tumor Initiative, the NIH CCSG Award (CA016672 (Institutional
Pathology stage (AJCC 8th edition) PD1_PD-L1 interaction (r=-0.38, p=0.028), median tumor size of 3 cm (1.7-5 cm). e . . - . Tissue Bank (ITB), Research Histology Core Lab (RHCL), and
Stage | 18, 53% 87 \ - - Additional studies are underway to define specific transcriptional programs and cell types that the TMP-IL MDA Moon Shots Platform. The images presented in
Stage |l 16, 47% e Tomor and TME Interaction PD1/PD-L correlate with and drive engagement of this axis in both LUAD and pleural mesothelioma. this poster were created in BioRender.com.
Notes: LUAD, Lung adenocarcinoma; y, years; AJCC, American Joint Committee on Cancer. C”niggl;;et'ﬁgl‘c’)’éi"c";h data
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