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Supplemental Figure 9. MCC analysis results in the optimal balance between precision and sensitivity
for identifying heatmap response samples. Histogram showing the distribution of samples across elive
index values, with response-cluster samples shown in red and non-response-cluster samples in gray. Dashed
lines indicate candidate thresholds for classifying response versus non-response: black denotes a sensitivity-
based threshold, red denotes the MCC-based threshold, and blue denotes the specificity-based threshold.
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Supplemental Figure 10. Concordance of elive index across replicate samples.
Among all specimens in the training dataset with replicate samples assessed, 35 of 45
specimens (78%) show complete concordance of elive index outcomes across all replicates.
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Supplemental Figure S11. elive index predicts 26% of training specimens are cytokine responders.
elive index for all specimens included in training heatmap (n=124). Predicted responders (elive index >30.8)
are depicted in red (n=32) and nonresponders (elive index <30.8) in gray (n=92). For specimens with multiple
replicates, the highest elive index is reported. Note application of x-axis jitter to enable visualization of
overlapping data points.
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Supplemental Figure 12. elive index accurately predicts clinical response to ICI in 85% of Tier 1
Validation patients. elive index and accompanying clinical response (best overall response) for all
specimens and patients where there was a perfect ICl target match between the ex vivo and clinical
settings and those with clinical progression on any ICl-containing combination regimen (ICl + chemo ,TKI,
ADC or ICI). Specimen IDs and clinical treatment regimens are reported on the y-axis. All specimens were
treated ex vivo with aPD-1 except for KI6173, KI4860, SK6874 and SK5931 which were treated with aPD-
1+ aCTLA-4 and L6422 which was treated with aPD-L1. Broken black line represents elive index threshold
used to define platform predicted responders (red dots, elive index >30.8) and nonresponders (gray dots,
elive index <30.8).
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Supplemental Figure 13. Specimens failing to meet quality control metrics can yield elive
indexes that are discordant with clinical outcomes. elive indexes for tumor specimens failing to
meet quality control metrics but with an ICI treatment match between the ex vivo and clinical settings
and accompanying clinical response data (best overall response). Treatment match was classified into
2 categories (1) perfect match = ICl mono or combination therapy target(s) were matched between the
ex vivo and clinical settings, (2) partial treatment match (*) = ICI monotherapy target ex vivo matches
one arm of clinical combination treatment regimen. Specimen IDs and clinical treatment regimens are
reported on the y-axis. All specimens were treated ex vivo with aPD-1. Broken black line represents
elive index threshold used to define platform predicted responders (elive index >30.8) and
nonresponders (elive index £30.8) for specimens passing QC. Clinical response is reported as CR =
complete response (red), PR = partial response (red) and PD = progressive disease (gray).
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Figure S14. Histology from nonresponding and responding specimens demonstrates preservation of
immune cells and tumor architecture. (A) H&E labeling of representative LTF of nonresponding specimen
HN5064. (B) mIF labeling of the same LTF, showing low magnification (left) with white inset box indicating the
region shown at higher magnification on the right. Higher-magnification panels display the composite image
alongside individual channels for PanCK (tumor; green), CD3 (T cells; magenta), and CD68 (macrophages;
red). (C) H&E labeling of representative LTF of responding specimen TNBC5279. (D) mIF labeling of same
LTF showing low magnification (left) with white box representing higher magnification on the right with
composite as well as individual channels labeling PanCK (tumor, green), CD3 (T cells, magenta), CD68

(macrophages, red)
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Braun et al. Table S1

Supplemental Table 1. Biopsy type, size, and sampling distribution processed on the
elive platform. The table summarizes the range of biopsy types and gauge sizes successfully
processed, including CNBs and forceps biopsies.

Biopsy Type N %
CNBs 117 66.9
26 1 0.9
14 G 6 5.1
16 G 8 6.8
18 G 83 70.9
20G 18 154
22G 1 09
Forceps 58 331
15’[3 fjd;\;dmm 56 96.6
S<n;ag mm 1 1.7
I;aZr.%‘remm 1 1.7
Num::rr:;tiBeir?f e CNBs N} Forceps (N)
1 58 1
2 35 4
3 16 39
4+ 8 14



https://doi.org/10.64898/2026.06.05.26354635
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.64898/2026.06.05.26354635; this version posted June 10, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

Braun et al. Table S2

Supplemental Table 2. 26 cytokines were significantly upregulated in the response
cluster. Rank order of 26 significantly upregulated cytokines in heatmap response cluster in
comparison to the non-response cluster per Mann-Whitney U test and Bonferroni
Correction. Cytokines included in elive index classifier are in bold and annotated with an

asterisk.
Rank Upregu_lated MW B_onferroni
Cytokines Correction P-Value
1 IFN-y* 1.24x 1015
2 CXCL10* 3.46 x 1014
3 CCL22* 9.65x 1011
4 CCL17* 1.29x10°
5 Granzyme B* 4.52x10°
6 TNFo* 6.55E-07
7 IL-10* 1.65E-06
8 VEGF 2.62E-06
9 CD25 2.10E-05
10 PD-L1 3.23E-05
11 CCL19 6.96E-05
12 CXCL9 1.04E-04
13  Lymphotoxin-a* 3.83E-04
14 Granzyme A 5.17E-04
15 GM-CSF 9.36E-04
16 IL-18 1.19E-03
17 Flt-3L 1.24E-03
18 CXCL5 1.62E-03
19 IL-1B 1.99E-03
20 IL-1a 3.00E-03
21 IL-23 3.53E-03
22 CXCL11 4.69E-03
23 CCL3 8.38E-03
24 G-CSF 1.10E-02
25 PDGF-AA 1.11E-02
26 CCL13 1.22E-02
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Braun et al. Table S3

Supplemental Table 3. Cytokines with the greatest discriminative power between heatmap-defined
response and non-response clusters. Table lists normalized threshold values and corresponding weights
used in the calculation of the elive index, along with sensitivity and specificity metrics describing each
analyte’s ability to distinguish between response and non-response clusters.

Normalized HM

Analyte threshold Weight sensitivity HM specificity
IFN-y 4.7 2 0.74 0.97
CCL22 3.2 2 0.54 0.97
CXCL10 2.8 2 0.74 0.93
Lymphotoxin-a 1.5 2 0.51 0.99
TNFa 0.9 2 0.59 0.93
cCcL17 8.4 1 0.46 0.97
Granzyme B 1.2 1 0.77 0.83
IL-10 0.4 1 0.72 0.83
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Braun et al. Table S4

Supplemental Table 4. MCC analysis results in the optimal balance between precision and sensitivity
for identifying heatmap response samples. Table summarizing threshold values and associated
performance metrics for 3 elive index thresholding models. The optimal model for each metric is highlighted
in red. Overall, selecting the elive index threshold based on MCC optimizes the majority of performance
metrics compared with thresholds based on sensitivity or specificity alone.

elive index threshold performance metrics

Method AUC Sens Spec MCC F1
MCC 0.90
F1 0.98 0.92 0.95 0.83 0.87
BA 0.92 0.95 0.83 0.87

Distance 0.98 0.90 0.77 0.81
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Braun et al. Table S5

Supplemental Table 5. elive index is significantly correlated with clinical response at
all weights for Tier 2 Validation specimens. P-value sensitivity analysis using binary
logistic regression to determine significance of the relationship between elive index and
clinical response using weights varying from 0.0 to 1 for Tier 2 Validation specimens (Tier 1
Validation specimens were assigned a weight of 1). Analysis applies disease control
classification of clinical response binning CR, pCR, PR, SD vs. PD for binary classification.

Tier 2 Validation Weight P-value

0 8.27x1073
0.1 1.97x 103
0.2 5.80x 104
0.3 1.98x 104
04 7.66x105
0.5 3.24x 105
0.6 1.48x10°°
0.7 7.18x10°6
0.8 3.69x10°6
0.9 1.98x 106

1 1.11x10©
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Braun et al. Table S6
Table S6. Table reports relationship between clinical response, elive index outcome and ICI
biomarker status for all Tier 1 Validation and Tier 2 Validation specimens where ICl| biomarker data
were available. Individual characteristics for patients where elive index predicted a different ICI outcome
compared to indicated companion diagnostic ICI biomarkers. Blue shading highlights ex vivo and patient
treatment matches. Durva = durvalumab; Ipi = ipilimumab; Pembro = pembrolizumab; Carb = carboplatin;
Pem = pemetrexed; Nivo = nivolumab; 5-FU = 5-Fluorouracil; Ox = oxaliplatin; Cis = cisplatin; Ptx =

paclitaxel.
ICI
. Correct Predictor of  Clinical elive index Biomarker Tumor Clinical Ex Vivo
Patient
Response Response Outcome Status Type Treatments Treatment
. 2 Positive
HN5819 ICI Biomarker Partial Response Nonresponder (PD-L1) Head and Neck Pembro aPD-1
. . Positive
ME4885 ICI Biomarker Partial Response Nonresponder (TMB) Melanoma Pembro aPD-1
S y Negative -
L6422 elive index Stable Disease Responder (TMB & Msl) Liver Durva aPD-L1
KI6173 elive index Stable Disease Responder yeoating ey Ipi + Nivo aCTLA4 + aPD-1
(TMB & MSI) (CCRCC)
S Progressive Positive
LU5918 elive index i Nonresponder (PD-L1) NSCLC Pembro aPD-1
SR Progressive Positive
LU6860 elive index B Nonresponder (TMB) NSCLC Pembro aPD-1
s : Negative . Pembro +
UR5034 elive index Partial Response Responder (Msl) Urothelial Enfortumab aPD-1
Negative
LU6120 elive index Stable Disease Responder (PD-L1, TMB, NscLc —~ Fembro+ Px+ aPD-1
Carb
MSI)
- . Negative Nivo + Carb +
HN6496 elive index Stable Disease Responder (TMB & MS) Head and Neck Pix aPD-1
S Progressive Positive Nivo + 5-FU +
ES4803 elive index Dicease Nonresponder (Msl) Esophageal Ox aPD-1
- Progressive Positive Pembro + Ptx +
LU6346 elive index Disease Nonresponder (TMB) NSCLC Carb aPD-1
HN5064 Both Progressnve Nonresponder Mageiive Head and Neck Pembro aPD-1
Disease (PD-L1)
Progressive NEZEITD
LU5687 Both .g Nonresponder (PD-L1, TMB, NSCLC Durva aPD-1
Disease
MSl)
Progressive Negative . .
MES5931 Both Diaa Nonresponder (TMB, MSI) Melanoma Ipi + Nivo aCTLA4 + aPD-1
Progressive Negative : Pembro +
EN7132 Both Disease Nonresponder (MMR) Endometrial levantinib aPD-1
Progressive Negative Pembro + Cis +
LU5170 Both Dicense Nonresponder (PD-L1) NSCLC Bain aPD-1
: Positive Pembro + Carb
LU4624 Both Partial Response Responder (TMB) NSCLC LP& aPD-1
Complete Positive Pembro + Carb
BR5279 Both Response Responder (PD-L1) TNBC +Ptx aPD-1
LU5518 Both Stable Disease Responder Positive NSCLC  Pembro + Carb aPD-1
(PD-L1, TMB)
. Positive . Pembro +
UR5294 Both Partial Response Responder (TMB) Urothelial ehiarurmab aPD-1
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Braun et al. Table S7

Supplemental Table 7. Ex vivo treatments. Table summarizing catalog numbers for ICl treatments used ex

It is made available under a CC-BY-NC-ND 4.0 International license .

vivo along with associated controls

Ex vivo treatment IgG control
Drug BioXCell Cat # Drug BioXCell Cat #
aPD-1 SIM0010 IgG4 CP147
aPD-L1 SIM0009 IgG1 CP171
oCTLA-4 SIM0004 IgG1 CP174
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Braun et al. Table S8

Supplemental Table 8. Multiplex immunofluorescence antibody manufacture details. Table
summarizing catalog numbers for antibodies used in immunofluorescence labeling

Antibody Manufacturer and Catalog Number
Actin, smooth muscle Cell Marque #202M

anti-CD3 Ventana Medical Systems #790-4341
anti-CD68 Ventana Medical Systems #790-2931
anti-Keratin, pan Ventana Medical Systems #760-2595
Goat anti-rabbit IgG HRP Vector Laboratories #MP-7451
Omni-map anti-mouse HRP Ventana Medical Systems #760-4310
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Braun et al. Table S9

Supplemental Table 9. Treatment match and validation calls. Table summarizing conditions of treatment
match and validation type criteria.

Clinical elive index Clinical Ex Vivo Validation Treatment
Response Outcome Treatments Treatment Match
Any Any Pemb%':r'zg/mez° aPD-1/aPD-L1 Tier 1 Yes

Pembro/Nivo/Atezo oPD-1/aPD-L1 +

Any Any /Durva oCTLA4 Tier 1 Yes
+ Ipi/Treme

Pembro/Nivo/Atezo
PD Any Cheﬁ;‘/'}":rgete 4 OPD-1/aPD-L1 Tier 1 Partial
therapy
Pembro/Nivo/Atezo
CR/pCR/IPR/SD  Response (DA aPD-1/aPD-L1 Tier 2 Partial
Chemo/Targeted

therapy
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