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Elucidation of genomic alteration after boron neutron capture therapy in
salivary gland carcinoma
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Exhaustive analysis was performed on samples before and after BNCT in
adenoid cystic carcinoma patients following surgical resection. Using the data from RNA sequencing,
differentially regulated genes and pathways were identified.

Expressions of genes involved in the anti-tumor immune response was enriched in post-BNCT samples.
Particularly, gene expressions on T cells (CD2, CD3e ) and surface molecules involved in T cell
activity regulation (CLAT-4, 1COS) were elevated after BNCT. Furthermore, the TCR signaling pathway

was upregulated upon BNCT. The enrichment of T cell markers suggested immune cell recruitment after
BNCT. Elevated CTLA-4 and ICOS expressions raise the possibility that the modulation of these
receptors’ activities via immune checkpoint inhibitors or agonistic monoclonal antibodies may be an
effective combination strategy with BNCT.
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Table 1. Clinical features of three adenocystic carcinoma patients

Number Age Sex T N M Stage Pathology
1 63 F 1 0 0 | adenoid cystic carcinoma
2 63 F 4a 0 0 IVA adenoid cystic carcinoma
3 32 M 2 0 0 1 adenoid cystic carcinoma
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Table 2. Upregulated genes after Boron Neutron Capture Therapy

Gene ID p Log FC Gene Symbol Description
8788 0.0041005|5.4904933 DLK1 delta-like 1 homolog (Drosophila)
29851 0.0005806 (4.2273283 ICOS inducible T-cell co-stimulator
914| 0.0061882(4.2167945 CD2 CD2 molecule
6351 0.004397(4.10993 cCL4 chemokine (C-C motif) ligand 4
6347 0.0070943 |4.006908 CcCL2 chemokine (C-C motif) ligand 2
1493 | 0.0094261 (3.9424472 CTLA4 cytotoxic T-lymphocyte-associated protein 4
2921| 0.004889(3.8604474 CXCL3 chemokine (C-X-C motif) ligand 3
6096 | 0.0014427|3.7756145 RORB RAR-related orphan receptor B
387357| 0.0059294(3.7252138 THEMIS thymocyte selection associated
814 0.0022323(3.3812668 CAMK4 calcium/calmodulin-dependent protein kinase IV
128611| 0.0054964 |3.3504634 ZNF831 zinc finger protein 831
3561| 0.006191(3.2581196 IL2RG interleukin 2 receptor, gamma
916| 0.0071466|3.2546287 CD3E CD3e molecule, epsilon (CD3-TCR complex)
9518 0.0042387|3.2268145 GDF15 growth differentiation factor 15
8530( 0.004478)3.2017648 CSsT7 cystatin F (leukocystatin)
4050| 0.0020602 |3.1447325 LTB lymphotoxin beta (TNF superfamily, member 3)
120425| 0.0095305|3.0773659 AMICA1 adhesion molecule, interacts with CXADR antigen 1
84969| 0.0068434|3.068347 TOX2 TOX high mobility group box family member 2
2159 0.0029876 | 3.0648549 F10 coagulation factor X
6004 ( 0.0039156 |3.0528502 RGS16 regulator of G-protein signaling 16
6515( 0.0050784 |3.0492492 SLC2A3 solute carrier family 2 (facilitated glucose transporter), member 3
27022| 0.00680113.0420253 FOXD3 forkhead box D3
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Table 3. Upregulated pathways after Boron Neutron Capture Therapy

Pathway Genes found in pathways [n] |Criterion for Z score [z] Permuted P-Value [p]
Allograft Rejection 95 9.38 0
TYROBP Causal Network 60 6.61 0
Complement and Coagulation Cascades 58 6.54 0
Type llinterferon signaling (IFNG) 37 6 0
Macrophage markers 9 571 0
Human Complement System 104 5.39 0
Microglia Pathogen Phagocytosis Pathway 40 4.75 0
Striated Muscle Contraction 38 4.65 0
Inflammatory Response Pathway 31 4.5 0
Complement Activation 21 4.49 0
Adipogenesis 131 3.99 0
Selenium Micronutrient Network 84 3.95 0
Spinal Cord Injury 116 3.84 0
The human immune response to tuberculosis 22 3.75 0.001
Prostaglandin Synthesis and Regulation 46 3.61 0
Ebola Virus Pathway on Host 127 3.59 0
Photodynamic therapy-induced NF-kB survival sig 35 3.47 0
Hair Follicle Development: Cytodifferentiation (Part| 87 3.45 0.001
Folate Metabolism 67 343 0.002
Vitamin D Receptor Pathway 185 3.42 0
Vitamin B12 Metabolism 51 3.4 0
IL1 and megakaryocytes in obesity 24 3.38 0.001
Matrix Metalloproteinases 30 3.34 0.001
T-Cell antigen Receptor (TCR) Signaling Pathway 92 3.33 0.001
Overview of nanoparticle effects 19 3.28 0.001
EVrelease from cardiac cells and their functional e 9 3.28 0.002
Differentiation of white and brown adipocyte 25 3.21 0.002
Cytokines and Inflammatory Response 28 3.19 0.001
Lung fibrosis 63 3.18 0.005
Development of pulmonary dendritic cells and mac 12 3.09 0.004
Proteasome Degradation 65 3 0.003
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