References

Agosti, E., Zeppieri, M., De Maria, L., Tedeschi, C., Fontanella, M. M., Panciani, P. P, & lus, T. (2023).
Glioblastoma immunotherapy: A systematic review of the present strategies and prospects
for advancements. International Journal of Molecular Sciences, 24(20), 15037.
https://doi.org/10.3390/ijms242015037
Alifieris, C., & Trafalis, D. T. (2015). Glioblastoma multiforme: Pathogenesis and treatment.
Pharmacology & Therapeutics, 152, 63-82.
https://doi.org/10.1016/j.pharmthera.2015.05.005
Altman, N., & Krzywinski, M. (2015). Points of significance: Association, correlation and causation.
Nature Methods, 12(10). https://doi.org/10.1038/nmeth.3587
Anyaegbu, C. C., Lee-Pullen, T. F., Miller, T. J., Abel, T. N., Platell, C. F., & McCoy, M. J. (2019).
Optimisation of multiplex immunofluorescence for a non-spectral fluorescence scanning
system. Journal of Immunological Methods, 472, 25-34.
https://doi.org/10.1016/j.jim.2019.06.011
Arrondeau, J., Huillard, O., Tlemsani, C., Cessot, A., Boudou-Rouquette, P., Blanchet, B.,
Thomas-Schoemann, A., Vidal, M., Tigaud, J. M., Durand, J. P., Alexandre, J., & Goldwasser, F.
(2015). Investigational therapies up to Phase Il which target PDGF receptors: Potential
anti-cancer therapeutics. Expert Opinion on Investigational Drugs, 24(5), 673-687.
http://dx.doi.org/10.1517/13543784.2015.1005736
Ascoli, C. A., & Aggeler, B. (2018). Overlooked benefits of using polyclonal antibodies. Biotechniques,
65(3), 127-136. https://doi.org/10.2144/btn-2018-0065
Bass, J. J., Wilkinson, D. J., Rankin, D., Phillips, B. E., Szewczyk, N. J., Smith, K., & Atherton, P. J. (2017).
An overview of technical considerations for western blotting applications to physiological

research. Scandinavian Journal of Medicine & Science in Sports, 27(1), 4-25.

https://doi.org/10.1111/sms.12702

52


https://doi.org/10.3390/ijms242015037
https://doi.org/10.1016/j.pharmthera.2015.05.005
https://doi.org/10.1038/nmeth.3587
https://doi.org/10.1016/j.jim.2019.06.011
http://dx.doi.org/10.1517/13543784.2015.1005736
https://doi.org/10.2144/btn-2018-0065
https://doi.org/10.1111/sms.12702
https://doi.org/10.1111/sms.12702

Bio-Rad. (2024). Protein gel migration charts.
https://www.bio-rad.com/en-tw/category/protein-gel-migration-charts?ID=N3F3TIDN
Biotools. (n.d.). BCA protein assay kit for the colorimetric detection and quantization of total protein.
https://www.toolsbiotech.com/include/download.php?dl=L.2hvbWUvaHROcGQvdmhvc3RzL3
Rvb2xzYmlvdGVjaC5jb20vaHROcGRVY3MvYXJjaGl2Z2S9kb2MvRGFOYXNoZWVOX1RBQVItWkIF
Ni5wZGY%3D

Chen, B, Li, R., Kubota, A., Alex, L., & Frangogiannis, N. G. (2022). Identification of macrophages in
normal and injured mouse tissues using reporter lines and antibodies. Scientific Reports,
12(1), 4542. https://doi.org/10.1038/s41598-022-08278-x

Chen, S., Saeed, A. F. U. H,, Liu, Q,, Jiang, Q., Xu, H., Xiao, G. G., Rao, L., & Duo, Y. (2023).
Macrophages in immunoregulation and therapeutics. Signal Transduction and Targeted
Therapy, 8(1), 207. https://doi.org/10.1038/s41392-023-01452-1

Chu, J., Gao, F, Yan, M., Zhao, S., Yan, Z., Shi, B., & Liu, Y. (2022). Natural killer cells: A promising
immunotherapy for cancer. Journal of Translational Medicine, 20(1), 240.
https://doi.org/10.1186/s12967-022-03437-0\

Desbaillets, N., & Hottinger, A. F. (2021). Immunotherapy in glioblastoma: A clinical perspective.
Cancers, 13(15), 3721. https://doi.org/10.3390/cancers13153721

Dorronsoro, A., Lang, V., Ferrin, |., Ferndndez-Rueda, J., Zabaleta, L., Pérez-Ruiz, E., Sepulveda, P., &
Trigueros, C. (2020). Intracellular role of IL-6 in mesenchymal stromal cell
immunosuppression and proliferation. Scientific Reports, 10(1), 21853.
https://doi.org/10.1038/s41598-020-78864-4

Du, Z., & Lovly, C. M. (2018). Mechanisms of receptor tyrosine kinase activation in cancer. Molecular
Cancer, 17, 1-13. https://doi.org/10.1186/s12943-018-0782-4

Forrester, J. V., McMenamin, P. G., & Dando, S. J. (2018). CNS infection and immune privilege. Nature

Reviews Neuroscience, 19(11), 655-671. https://doi.org/10.1038/s41583-018-0070-8

53


https://www.bio-rad.com/en-tw/category/protein-gel-migration-charts?ID=N3F3TIDN
https://www.bio-rad.com/en-tw/category/protein-gel-migration-charts?ID=N3F3TIDN
https://www.toolsbiotech.com/include/download.php?dl=L2hvbWUvaHR0cGQvdmhvc3RzL3Rvb2xzYmlvdGVjaC5jb20vaHR0cGRvY3MvYXJjaGl2ZS9kb2MvRGF0YXNoZWV0X1RBQVItWkJFNi5wZGY%3D
https://www.toolsbiotech.com/include/download.php?dl=L2hvbWUvaHR0cGQvdmhvc3RzL3Rvb2xzYmlvdGVjaC5jb20vaHR0cGRvY3MvYXJjaGl2ZS9kb2MvRGF0YXNoZWV0X1RBQVItWkJFNi5wZGY%3D
https://www.toolsbiotech.com/include/download.php?dl=L2hvbWUvaHR0cGQvdmhvc3RzL3Rvb2xzYmlvdGVjaC5jb20vaHR0cGRvY3MvYXJjaGl2ZS9kb2MvRGF0YXNoZWV0X1RBQVItWkJFNi5wZGY%3D
https://doi.org/10.1038/s41598-022-08278-x
https://doi.org/10.1038/s41392-023-01452-1
https://doi.org/10.1186/s12967-022-03437-0
https://doi.org/10.1186/s12967-022-03437-0%5C
https://doi.org/10.3390/cancers13153721
https://doi.org/10.1038/s41598-020-78864-4
https://doi.org/10.1186/s12943-018-0782-4
https://doi.org/10.1038/s41583-018-0070-8

Garciaz, S., & Hospital, M. A. (2023). FMS-like tyrosine kinase 3 inhibitors in the treatment of acute
myeloid leukemia: An update on the emerging evidence and safety profile. OncoTargets and
Therapy, 16, 31-45. https://doi.org/10.2147/0TT.5236740

Garg, P, Pareek, S., Kulkarni, P, Horne, D., Salgia, R., & Singhal, S. S. (2024). Next-Generation
immunotherapy: Advancing clinical applications in cancer treatment. Journal of Clinical
Medicine, 13(21), 6537. https://doi.org/10.3390/jcm13216537

Gazova, ., Lefevre, L., Bush, S. J., Clohisey, S., Arner, E., de Hoon, M., Severin, J., van Duin, L.,
Andersson, R., Lengeling, A., Hume, D. A., & Summers, K. M. (2020). The transcriptional
network that controls growth arrest and macrophage differentiation in the human myeloid
leukemia cell line THP-1. Frontiers in Cell and Developmental Biology, 8, 498.
https://doi.org/10.3389/fcell.2020.00498

Gladkauskas, T., Cristea, I., Mehrasa, R., Demoulin, J. B., Gjertsen, B. T., Bruland, O., Rgdahl, E., &
Bredrup, C. (2025). Temperature as a key modulator: Investigating phosphorylation patterns
of p. Asn666 PDGFRB variants and their role in downstream signaling. Human Mutation,
2025(1), 6664372. https://doi.org/10.1155/humu/6664372

Gilda, J. E., Ghosh, R., Cheah, J. X., West, T. M., Bodine, S. C., & Gomes, A. V. (2015). Western blotting
inaccuracies with unverified antibodies: Need for a western blotting minimal reporting
standard (WBMRS). PloS One, 10(8), e0135392.
https://doi.org/10.1371/journal.pone.0135392

Grech, N., Dalli, T., Mizzi, S., Meilak, L., Calleja, N., & Zrinzo, A. (2020). Rising incidence of
glioblastoma multiforme in a well-defined population. Cureus, 12(5), e8195.
https://doi.org/10.7759/cureus.8195

Greco, S., Bossa, C., Battistelli, C. L., & Giuliani, A. (2025). A statistical exploration of QSAR models in
cancer risk assessment: A case study on pesticide-active substances and metabolites. Toxics,

13(4), 299. https://doi.org/10.3390/toxics13040299

54


https://doi.org/10.2147/OTT.S236740
https://doi.org/10.3390/jcm13216537
https://doi.org/10.3389/fcell.2020.00498
https://doi.org/10.1155/humu/6664372
https://doi.org/10.1371/journal.pone.0135392
https://doi.org/10.1371/journal.pone.0135392
https://doi.org/10.7759/cureus.8195
https://doi.org/10.3390/toxics13040299

Grodzki, A. C., Giulivi, C., & Lein, P. J. (2013). Oxygen tension modulates differentiation and primary
macrophage functions in the human monocytic THP-1 cell line. PloS One, 8(1), €e54926.
https://doi.org/10.1371/journal.pone.0054926

Grogan, P. T., Deming, D. A., Helgager, J., Ruszkiewicz, T., Baskaya, M. K., Howard, S. P., & Robins, H. I.
(2022). Entrectinib demonstrates prolonged efficacy in an adult case of radiation-refractory
NTRK fusion glioblastoma. Neuro-Oncology Advances, 4(1), vdac046.
https://doi.org/10.1093/noajnl/vdac046

Guerriero, J. L. (2019). Macrophages: Their untold story in T cell activation and function. International
Review of Cell and Molecular Biology, 342, 73-93.
https://doi.org/10.1016/bs.ircmb.2018.07.001

Han, X., Zhou, H., Sun, W., Hou, L., Wang, Y., Wang, H., Lv, Z., & Xue, X. (2023). IDH1R132H mutation
increases radiotherapy efficacy and a 4-gene radiotherapy-related signature of WHO grade 4
gliomas. Scientific Reports, 13(1), 19659. https://doi.org/10.1038/s41598-023-46335-1

Hanif, F., Muzaffar, K., Perveen, K., Malhi, S. M., & Simjee, S. U. (2017). Glioblastoma multiforme: A
review of its epidemiology and pathogenesis through clinical presentation and treatment.
Asian Pacific Journal of Cancer Prevention, 18(1), 3-9.
https://doi.org/10.22034/APICP.2017.18.1.3

Hellal, A., Abdelsalam, H., Tawfik, W., & Ibrahim, M. A. (2024). Assessment of doped graphene in the
removal of atrazine from water. Scientific Reports, 14(1), 21994.
https://doi.org/10.1038/s41598-024-71886-2

Hu, X, Li, J., Fu, M., Zhao, X., & Wang, W. (2021). The JAK/STAT signaling pathway: From bench to
clinic. Signal Transduction and Targeted Therapy, 6(1), 402.
https://doi.org/10.1038/s41392-021-00791-1

Huang, Y., Tian, C,, Li, Q., & Xu, Q. (2019). TET1 knockdown inhibits Porphyromonas gingivalis

LPS/IFN-y-induced M1 macrophage polarization through the NF-KB Pathway in THP-1 Cells.

55


https://doi.org/10.1371/journal.pone.0054926
https://doi.org/10.1093/noajnl/vdac046
https://doi.org/10.1016/bs.ircmb.2018.07.001
https://doi.org/10.1038/s41598-023-46335-1
https://doi.org/10.22034/APJCP.2017.18.1.3
https://doi.org/10.1038/s41598-024-71886-2
https://doi.org/10.1038/s41392-021-00791-1

International Journal of Molecular Sciences, 20(8), 2023.
https://doi.org/10.3390/ijms20082023

Im, K., Mareninov, S., Diaz, M. F. P, & Yong, W. H. (2019). An introduction to performing
immunofluorescence staining. Methods in Molecular Biology (Clifton, N.J.), 1897, 299-311.
https://doi.org/10.1007/978-1-4939-8935-5_26

Janse, R. J., Hoekstra, T., Jager, K. J., Zoccali, C., Tripepi, G., Dekker, F. W., & van Diepen, M. (2021).
Conducting correlation analysis: Important limitations and pitfalls. Clinical Kidney Journal,
14(11), 2332-2337. https://doi.org/10.1093/ckj/sfab085

Jumper, J., Evans, R., Pritzel, A., Green, T., Figurnov, M., Ronneberger, O., Tunyasuvunakool, K., Bates,
R., Zidek, A., Potapenko, A., Bridgland, A., Meyer, C., Kohl, S. A. A., Ballard, A. J., Cowie, A.,
Romera-Paredes, B., Nikolov, S., Jain, R., Adler, J., ... Hassabis, D. (2021). Highly accurate
protein  structure prediction with AlphaFold. Nature, 596(7873), 583-589.
https://doi.org/10.1038/s41586-021-03819-2

Kadrmas, J. L., Beckerle, M. C., & Yoshigi, M. (2020). Genetic analyses in mouse fibroblast and
melanoma cells demonstrate novel roles for PDGF-AB ligand and PDGF receptor alpha.
Scientific Reports, 10(1), 19303. https://doi.org/10.1038/s41598-020-75774-3

Kalra, K., Eberhard, J., Farbehi, N., Chong, J. J., & Xaymardan, M. (2021). Role of PDGF-A/B ligands in
cardiac repair after myocardial infarction. Frontiers in Cell and Developmental Biology, 9,
669188. https://doi.org/10.3389/fcell.2021.669188

Kanderi, T., Munakomi, S., & Gupta, V. (2024). Glioblastoma multiforme. In StatPearls [Internet].
StatPearls Publishing. https://www.ncbi.nlm.nih.gov/books/NBK558954/

Kim, S., Kim, H., Jeong, Y., You, D., Yoon, S. VY., Lo, E.,, Nam, S. J,, Lee, J. E., & Kim, S. W. (2023).
Suppression of platelet-derived growth factor receptor-alpha overcomes resistance to
trastuzumab through STAT3-dependent IL-6 reduction in HER2-positive breast cancer cells.

Biomedicines, 11(3), 675. https://doi.org/10.3390/biomedicines11030675

56


https://doi.org/10.3390/ijms20082023
https://doi.org/10.1007/978-1-4939-8935-5_26
https://doi.org/10.1093/ckj/sfab085
https://doi.org/10.1038/s41586-021-03819-2
https://doi.org/10.1038/s41598-020-75774-3
https://doi.org/10.3389/fcell.2021.669188
https://www.ncbi.nlm.nih.gov/books/NBK558954/
https://doi.org/10.3390/biomedicines11030675

Lamano, J. B., Lamano, J. B., Li, Y. D., DiDomenico, J. D., Choy, W., Veliceasa, D., Oyon, D. E.,
Fakurnejad, S., Ampie, L., Kesavabhotla, K., Kaur, R., Kaur, G., Biyashev, D., Unruh, D. J,,
Horbinski, C. M., James, C. D., Parsa, A. T., & Bloch, O. (2019). Glioblastoma-Derived IL6
induces immunosuppressive peripheral myeloid cell PD-L1 and promotes tumor growth.
Clinical Cancer Research, 25(12), 3643-3657.
https://doi.org/10.1158/1078-0432.CCR-18-2402

Lane, R., Cilibrasi, C., Chen, J., Shah, K., Messuti, E., Mazarakis, N. K., Stebbing, J., Critchley, G., Song,
E., Simon, T., & Giamas, G. (2022). PDGF-R inhibition induces glioblastoma cell differentiation
via DUSP1/p38MAPK signalling. Oncogene, 41(19), 2749-2763.
https://doi.org/10.1038/s41388-022-02294-x

Liu, C., Yang, M., Zhang, D., Chen, M., & Zhu, D. (2022). Clinical cancer immunotherapy: Current
progress and prospects. Frontiers in Immunology, 13, 961805.
https://doi.org/10.3389/fimmu.2022.961805

Liu, T., Huang, T, Li, J., Li, A,, Li, C., Huang, X,, Li, D., Wang, S., & Liang, M. (2023). Optimization of
differentiation and transcriptomic profile of THP-1 cells into macrophage by PMA. PloS One,
18(7), e0286056. https://doi.org/10.1371/journal.pone.0286056

Lootens, T., Roman, B. I., Stevens, C. V., De Wever, O., & Raedt, R. (2024). Glioblastoma-associated
mesenchymal stem/stromal cells and cancer-associated fibroblasts: Partners in crime?
International Journal of Molecular Sciences, 25(4), 2285.
https://doi.org/10.3390/ijms25042285

Loptien, J., Vesting, S., Dobler, S., & Mohammadi, S. (2024). Evaluating the efficacy of protein
quantification methods on membrane proteins. Open Biology, 14(12), 240082.
https://doi.org/10.1101/2024.04.02.587709

Lordon, B., Campion, T, Gibot, L., & Gallot, G. (2024). Impact of trypsin on cell cytoplasm during
detachment of cells studied by terahertz sensing. Biophysical Journal, 123(16), 2476-2483.

https://doi.org/10.1016/j.bpj.2024.06.011

57


https://doi.org/10.1158/1078-0432.CCR-18-2402
https://doi.org/10.1038/s41388-022-02294-x
https://doi.org/10.3389/fimmu.2022.961805
https://doi.org/10.1371/journal.pone.0286056
https://doi.org/10.3390/ijms25042285
https://doi.org/10.3390/ijms25042285
https://doi.org/10.1101/2024.04.02.587709
https://doi.org/10.1016/j.bpj.2024.06.011

Lugano, R., Ramachandran, M., & Dimberg, A. (2020). Tumor angiogenesis: Causes, consequences,
challenges and opportunities. Cellular and Molecular Life Sciences, 77(9), 1745-1770.
https://doi.org/10.1007/s00018-019-03351-7

Maffuid, K., & Cao, Y. (2023). Decoding the complexity of immune-cancer cell interactions:
empowering the future of cancer immunotherapy. Cancers, 15(16), 4188.
https://doi.org/10.3390/cancers15164188

Manduzio, P. (2024). Alloantibody identification: The importance of temperature, strength reaction
and enzymes—A practical approach. Hematology Report, 16(4), 815-824;
https://doi.org/10.3390/hematolrep16040077

Mayfield, J. E., Irani, S., & Zhang, Y. (2020). Electrophoretic mobility shift assay of in vitro
phosphorylated RNA polymerase |l carboxyl-terminal domain substrates. Bio-Protocol,
10(12), e3648. https://doi.org/10.21769/BioProtoc.3648

Miller, K. K., Wang, P., & Grillet, N. (2022). High-resolution immunofluorescence imaging of mouse
cochlear hair bundles. STAR Protocols, 3(2), 101431.
https://doi.org/10.1016/j.xpro.2022.101431

Minniti, G., Niyazi, M., Alongi, F., Navarria, P., & Belka, C. (2021). Current status and recent advances
in reirradiation of glioblastoma. Radiation Oncology, 16, 1-14.
https://doi.org/10.1186/s13014-021-01767-9

Mir, T, Pond, G., & Greenspoon, J. N. (2021). Outcomes in elderly patients with glioblastoma
multiforme treated with short-course radiation alone compared to short-course radiation
and concurrent and adjuvant temozolomide based on performance status and extent of
resection. Current Oncology (Toronto, Ont.), 28(4), 2399-2408.
https://doi.org/10.3390/curroncol28040220

Mitra, S., & Tomar, P. C. (2021). Hybridoma technology; advancements, clinical significance, and
future aspects. Journal of Genetic Engineering & Biotechnology, 19(1), 159.

https://doi.org/10.1186/s43141-021-00264-6

58


https://doi.org/10.1007/s00018-019-03351-7
https://doi.org/10.3390/cancers15164188
https://doi.org/10.3390/hematolrep16040077
https://doi.org/10.3390/hematolrep16040077
https://doi.org/10.21769/BioProtoc.3648
https://doi.org/10.1016/j.xpro.2022.101431
https://doi.org/10.1186/s13014-021-01767-9
https://doi.org/10.3390/curroncol28040220
https://doi.org/10.3390/curroncol28040220
https://doi.org/10.1186/s43141-021-00264-6

Murphy, P. R., Narayanan, D., & Kumari, S. (2022). Methods to identify immune cells in tissues with a
focus on skin as a model. Current Protocols, 2(7), e485. https://doi.org/10.1002/cpz1.485

Ohgaki, H., & Kleihues, P. (2013). The definition of primary and secondary glioblastoma. Clinical
Cancer Research, 19(4), 764—772. https://doi.org/10.1158/1078-0432.CCR-12-3002

Ozleyen, A, Yilmaz, Y. B., & Tumer, T. B. (2021). Dataset on the differentiation of THP-1 monocytes to
LPS inducible adherent macrophages and their capacity for NO/iNOS signaling. Data in Brief,
35,106786. https://doi.org/10.1016/j.dib.2021.106786

Pandey, P., Khan, F., Upadhyay, T. K., Seungjoon, M., Park, M. N., & Kim, B. (2023). New insights about
the PDGF/PDGFR signaling pathway as a promising target to develop cancer therapeutic
strategies. Biomedicine & Pharmacotherapy, 161, 114491.
https://doi.org/10.1016/j.biopha.2023.114491

Pang, Y., Yu, G., Butler, M., Sindiri, S., Song, Y. K., Wei, J. S., Wen, X., Chou, H. C., Quezado, M., Pack,
S., Xi, L., Abdullaev, Z., Kim, O., Ranjan, A., Merchant, M., Antony, R., Boris, L., Aboud, O.,
Kamson, D., ... Wu, J. (2021). Report of canonical BCR-ABL1 fusion in glioblastoma. JCO
Precision Oncology, 5, PO.20.00519. https://doi.org/10.1200/P0.20.00519

Philips, A., Henshaw, D. L., Lamburn, G., & O'Carroll, M. J. (2018). Brain tumours: Rise in glioblastoma
multiforme incidence in England 1995-2015 suggests an adverse environmental or lifestyle
factor.  Journal of Environmental and  Public  Health, 2018, 7910754.
https://doi.org/10.1155/2018/7910754

Pillai-Kastoori, L., Schutz-Geschwender, A. R., & Harford, J. A. (2020). A systematic approach to
quantitative  western  blot analysis.  Analytical  Biochemistry, 593, 113608.
https://doi.org/10.1016/j.ab.2020.113608

Piperi, C., Papavassiliou, K. A., & Papavassiliou, A. G. (2019). Pivotal role of STAT3 in shaping
glioblastoma immune microenvironment. Cells, 8(11), 1398.

https://doi.org/10.3390/cells8111398

59


https://doi.org/10.1002/cpz1.485
https://doi.org/10.1158/1078-0432.CCR-12-3002
https://doi.org/10.1016/j.dib.2021.106786
https://doi.org/10.1016/j.biopha.2023.114491
https://doi.org/10.1200/PO.20.00519
https://doi.org/10.1155/2018/7910754
https://doi.org/10.1016/j.ab.2020.113608
https://doi.org/10.1016/j.ab.2020.113608
https://doi.org/10.3390/cells8111398

Pinheiro, S. L. R., Lemos, F. F. B.,, Marques, H. S., Silva Luz, M., de Oliveira Silva, L. G., Faria Souza
Mendes Dos Santos, C., da Costa Evangelista, K., Calmon, M. S., Sande Loureiro, M., & Freire
de Melo, F. (2023). Immunotherapy in glioblastoma treatment: Current state and future
prospects. World Journal of Clinical Oncology, 14(4), 138-159.
https://doi.org/10.5306/wjco.v14.i4.138

RaSkova, M., Lacina, L., Kejik, Z., Venhauerova, A., SkaliCkova, M., KolaF, M., Jakubek, M., Rosel, D.,
Smetana, K., Jr, & Brabek, J. (2022). The role of IL-6 in cancer cell invasiveness and
metastasis-overview and therapeutic opportunities. Cells, 11(22), 3698.
https://doi.org/10.3390/cells11223698

Ratnam, N. M., Sonnemann, H. M., Frederico, S. C., Chen, H., Hutchinson, M. N. D., Dowdy, T., Reid, C.
M., Jung, J., Zhang, W., Song, H., Zhang, M., Davis, D., Larion, M., Giles, A. J., & Gilbert, M. R.
(2021). Reversing epigenetic gene silencing to overcome immune evasion in CNS
malignancies. Frontiers in Oncology, 11, 719091. https://doi.org/10.3389/fonc.2021.719091

Ren, J., Xu, B., Ren, J., Liu, Z,, Cai, L., Zhang, X., Wang, W., Li, S., Jin, L., & Ding, L. (2023). The
importance of M1l-and M2-polarized macrophages in glioma and as potential treatment
targets. Brain Sciences, 13(9), 1269. https://doi.org/10.3390/brainsci13091269

Ren, K., Li, B., Liu, Z., Xia, L., Zhai, M., Wei, X., Duan, W.,, & Yu, S. (2021). GDF11 prevents the
formation of thoracic aortic dissection in mice: Promotion of contractile transition of aortic
SMCs.  Journal of Cellular and Molecular Medicine, 25(10), 4623-4636.
https://doi.org/10.1111/jcmm.16312

Rossari, F., Minutolo, F., & Orciuolo, E. (2018). Past, present, and future of BCR-ABL inhibitors: From
chemical development to clinical efficacy. Journal of Hematology & Oncology, 11, 1-14.
https://doi.org/10.1186/s13045-018-0624-2

Santos, L. M., Shimabuko, D. Y., & Sipert, C. R. (2024). Dimethyl sulfoxide affects the viability and
mineralization activity of apical papilla cells in vitro. Brazilian Dental Journal, 35, e246054.

https://doi.org/10.1590/0103-644020246054

60


https://doi.org/10.5306/wjco.v14.i4.138
https://doi.org/10.5306/wjco.v14.i4.138
https://doi.org/10.3390/cells11223698
https://doi.org/10.3389/fonc.2021.719091
https://doi.org/10.3390/brainsci13091269
https://doi.org/10.1111/jcmm.16312
https://doi.org/10.1186/s13045-018-0624-2
https://doi.org/10.1590/0103-644020246054

Sbirkova-Dimitrova, H. 1., & Shivachev, B. (2017). Crystal structure of the DNA sequence
d(CGTGAATTCACG)2 with DAPI. Acta crystallographica. Section F, Structural biology
communications, 73(Pt 9), 500-504. https://doi.org/10.1107/52053230X17011384

Seker-Polat, F., Pinarbasi Degirmenci, N., Solaroglu, I., & Bagci-Onder, T. (2022). Tumor cell infiltration
into the brain in glioblastoma: From mechanisms to clinical perspectives. Cancers, 14(2), 443.
https://doi.org/10.3390/cancers14020443

Setyawan, Y. (2021). Nilotinib as the first line therapy in managing chronic myelogenous leukemia.
E-CliniC, 9(2), 342-350. https://doi.org/10.35790/ecl.v9i2.32699

Shee, K., Chambers, M., Hughes, E. G., Almiron, D. A., Deharvengt, S. J., Green, D., Lefferts, J. A,
Andrew, A. S., Hickey, W. F., & Tsongalis, G. J. (2020). Molecular genetic profiling reveals novel
association between FLT3 mutation and survival in glioma. Journal of Neuro-Oncology,
148(3), 473-480. https://doi.org/10.1007/s11060-020-03567-9

Stichel, D., Ebrahimi, A., Reuss, D., Schrimpf, D., Ono, T., Shirahata, M., Reifenberger, G., Weller, M.,
Hanggi, D., Wick, W., Herold-Mende, C., Westphal, M., Brandner, S., Pfister, S. M., Capper, D.,
Sahm, F, & von Deimling, A. (2018). Distribution of EGFR amplification, combined
chromosome 7 gain and chromosome 10 loss, and TERT promoter mutation in brain tumors
and their potential for the reclassification of IDHwt astrocytoma to glioblastoma. Acta
Neuropathologica, 136(5), 793—-803. https://doi.org/10.1007/s00401-018-1905-0

Stoney, R., Robertson, D. L., Nenadic, G., & Schwartz, J. M. (2018). Mapping biological process
relationships and disease perturbations within a pathway network. NPJ Systems Biology and
Applications, 4(1), 22. https://doi.org/10.1038/s41540-018-0055-2

Stoyanov, G. S., & Dzhenkov, D. L. (2018). On the concepts and history of glioblastoma
multiforme—Morphology, genetics and epigenetics. Folia Med, 60(1), 48-66.

https://doi.org/10.1515/folmed-2017-0069

61


https://doi.org/10.1107/S2053230X17011384
https://doi.org/10.3390/cancers14020443
https://doi.org/10.3390/cancers14020443
https://doi.org/10.35790/ecl.v9i2.32699
https://doi.org/10.1007/s11060-020-03567-9
https://doi.org/10.1007/s00401-018-1905-0
https://doi.org/10.1038/s41540-018-0055-2
https://doi.org/10.1515/folmed-2017-0069
https://doi.org/10.1515/folmed-2017-0069

Strell, C., Rodriguez-Tomas, E., & Ostman, A. (2024). Functional and clinical roles of stromal PDGF
receptors in tumor biology. Cancer Metastasis Reviews, 43(4), 1593-1609.
https://doi.org/10.1007/s10555-024-10194-7

Sugg, K. B., Markworth, J. F., Disser, N. P,, Rizzi, A. M., Talarek, J. R., Sarver, D. C., Brooks, S. V., &
Mendias, C. L. (2018). Postnatal tendon growth and remodeling require platelet-derived
growth factor receptor signaling. American Journal of Physiology: Cell Physiology, 314(4),
C389-C403. https://doi.org/10.1152/ajpcell.00258.2017

Sule, R., Rivera, G., & Gomes, A. V. (2023). Western blotting (immunoblotting): History, theory, uses,
protocol and problems. Biotechniques, 75(3), 99-114.
https://doi.org/10.2144/btn-2022-0034

Sun, Y., Yue, L., Xu, P., & Hu, W. (2022). An overview of agents and treatments for PDGFRA-mutated
gastrointestinal stromal tumors. Frontiers in Oncology, 12, 927587.
https://doi.org/10.3389/fonc.2022.927587

Tedesco, S., De Majo, F., Kim, J., Trenti, A., Trevisi, L., Fadini, G. P.,, Bolego, C., Zandstra, P. W.,
Cignarella, A., & Vitiello, L. (2018). Convenience versus biological significance: Are
PMA-differentiated THP-1 cells a reliable substitute for blood-derived macrophages when
studying in vitro polarization? Frontiers in Pharmacology, 9, 71.
https://doi.org/10.3389/fphar.2018.00071

Thermo  Fisher  Scientific.  (2015).  Instructions: Micro BCA  protein  assay kit
https://assets.thermofisher.com/TFS-Assets/LSG/manuals/MAN0011237_Micro_BCA_Protei
n_Asy_UG.pdf

Thermo Fisher Scientific. (2024). ELISA vs western blot: When to use each immunoassay technique.
https://www.thermofisher.com/blog/life-in-the-lab/western-blot-or-elisa/

van Linde, M. E., Brahm, C. G., de Witt Hamer, P. C,, Reijneveld, J. C., Bruynzeel, A. M., Vandertop, W.
P., van de Ven, P. M., Wagemakers, M., van der Weide, H. L., Enting, R. H., Walenkamp, A. M.,

& Verheul, H. M. (2017). Treatment outcome of patients with recurrent glioblastoma

62


https://doi.org/10.1007/s10555-024-10194-7
https://doi.org/10.1152/ajpcell.00258.2017
https://doi.org/10.2144/btn-2022-0034
https://doi.org/10.2144/btn-2022-0034
https://doi.org/10.3389/fonc.2022.927587
https://doi.org/10.3389/fphar.2018.00071
https://assets.thermofisher.com/TFS-Assets/LSG/manuals/MAN0011237_Micro_BCA_Protein_Asy_UG.pdf
https://assets.thermofisher.com/TFS-Assets/LSG/manuals/MAN0011237_Micro_BCA_Protein_Asy_UG.pdf
https://assets.thermofisher.com/TFS-Assets/LSG/manuals/MAN0011237_Micro_BCA_Protein_Asy_UG.pdf
https://www.thermofisher.com/blog/life-in-the-lab/western-blot-or-elisa/

multiforme: A retrospective multicenter analysis. Journal of Neuro-Oncology, 135, 183-192.
https://doi.org/10.1007/s11060-017-2564-z

Venkatesh, H. S., Johung, T. B., Caretti, V., Noll, A., Tang, Y., Nagaraja, S., Gibson, E. M., Mount, C. W.,
Polepalli, J., Mitra, S. S., Woo, P. J.,, Malenka, R. C., Vogel, H., Bredel, M., Mallick, P., & Monje,
M. (2015). Neuronal activity promotes glioma growth through neuroligin-3 secretion. Cell,
161(4), 803-816. https://doi.org/10.1016/j.cell.2015.04.012

Waldman, A. D., Fritz, J. M., & Lenardo, M. J. (2020). A guide to cancer immunotherapy: From T cell
basic science to clinical practice. Nature Reviews Immunology, 20(11), 651-668.
https://doi.org/10.1038/s41577-020-0306-5

Wang, X., Ding, H., Li, Z., Peng, Y., Tan, H., Wang, C., Huang, G., Li, W., Ma, G., & Wei, W. (2022).
Exploration and functionalization of M1-macrophage extracellular vesicles for effective
accumulation in glioblastoma and strong synergistic therapeutic effects. Signal Transduction
and Targeted Therapy, 7(1), 74. https://doi.org/10.1038/s41392-022-00894-3

Wiesner, R., Scheller, C., Krebs, F., Watzig, H., & Oltmann-Norden, |. (2021). A comparative study of
CE-SDS, SDS-PAGE, and Simple Western: Influences of sample preparation on molecular
weight determination of proteins. Electrophoresis, 42(3), 206-218.
https://doi.org/10.1002/elps.202000199

Woroniecka, K., Chongsathidkiet, P., Rhodin, K., Kemeny, H., Dechant, C., Farber, S. H., Elsamadicy, A.
A., Cui, X.,, Koyama, S., Jackson, C., Hansen, L. J.,, Johanns, T. M., Sanchez-Perez, L.,
Chandramohan, V., Yu, Y. A., Bigner, D. D., Giles, A., Healy, P., Dranoff, G., Weinhold, K. J., ...
Fecci, P. E. (2018). T-cell exhaustion signatures vary with tumor type and are severe in
glioblastoma. Clinical Cancer Research, 24(17), 4175-4186.
https://doi.org/10.1158/1078-0432.CCR-17-1846

Wrobel, J. K., & Toborek, M. (2016). Blood-brain barrier remodeling during brain metastasis

formation. Molecular Medicine, 22, 32—40. https://doi.org/10.2119/molmed.2015.00207

63


https://doi.org/10.1007/s11060-017-2564-z
https://doi.org/10.1016/j.cell.2015.04.012
https://doi.org/10.1038/s41577-020-0306-5
https://doi.org/10.1038/s41392-022-00894-3
https://doi.org/10.1002/elps.202000199
https://doi.org/10.1002/elps.202000199
https://doi.org/10.1158/1078-0432.CCR-17-1846
https://doi.org/10.2119/molmed.2015.00207

Xiang, Y., Zheng, Y., Liu, S., Liu, G., Li, Z., & Dong, W. (2021). Comparison of the sensitivity of Western
blotting between PVDF and NC membranes. Scientific Reports, 11(1), 12022.
https://doi.org/10.1038/s41598-021-91521-8

Yadav, N., & Purow, B. W. (2024). Understanding current experimental models of glioblastoma-brain
microenvironment interactions. Journal of Neuro-Oncology, 166(2), 213-229.
https://doi.org/10.1007/s11060-023-04536-8

Yamada, S., Imura, Y., Nakai, T., Nakai, S., Yasuda, N., Kaneko, K., Outani, H., Takenaka, S., Hamada, K.,
Myoui, A., Araki, N., Ueda, T., Itoh, K., Yoshikawa, H., & Naka, N. (2017). Therapeutic
potential of TAS-115 via c-MET and PDGFRa signal inhibition for synovial sarcoma. BMC
Cancer, 17(1), 334. https://doi.org/10.1186/s12885-017-3324-3

Ying, H. Z., Chen, Q., Zhang, W. Y., Zhang, H. H., Ma, Y., Zhang, S. Z., Fang, J., & Yu, C. H. (2017). PDGF
signaling pathway in hepatic fibrosis pathogenesis and therapeutics. Molecular medicine
Reports, 16(6), 7879-7889. https://doi.org/10.3892/mmr.2017.7641

Yue, J., Dai, Q., Hao, S., Zhu, S, Liu, X., Tang, Z., Li, M., Fang, H., Lin, C., & Luo, Z. (2021). Suppression
of the NTS-CPS1 regulatory axis by AFF1 in lung adenocarcinoma cells. The Journal of
Biological Chemistry, 296, 100319. https://doi.org/10.1016/].jbc.2021.100319

Zaguri, M., Kandel, S., Rinehart, S. A., Torsekar, V. R., & Hawlena, D. (2021). Protein quantification in
ecological studies: A literature review and empirical comparisons of standard methodologies.
Methods in Ecology and Evolution, 12(7), 1240-1251.
https://doi.org/10.1111/2041-210X.13601

Zawrzykraj, M., Deptuta, M., Kondej, K., Tyminska, A., & Pikuta, M. (2023). The effect of
chemotherapy and radiotherapy on stem cells and wound healing. Current perspectives and
challenges for cell-based therapies. Biomedicine & Pharmacotherapy, 168, 115781.

https://doi.org/10.1016/j.biopha.2023.115781

64


https://doi.org/10.1038/s41598-021-91521-8
https://doi.org/10.1007/s11060-023-04536-8
https://doi.org/10.1186/s12885-017-3324-3
https://doi.org/10.3892/mmr.2017.7641
https://doi.org/10.1016/j.jbc.2021.100319
https://doi.org/10.1111/2041-210X.13601
https://doi.org/10.1111/2041-210X.13601
https://doi.org/10.1016/j.biopha.2023.115781

Zhang, L. S., Chen, Q. C, Zong, H. T., & Xia, Q. (2024). Exosome miRNA-203 promotes M1
macrophage polarization and inhibits prostate cancer tumor progression. Molecular and
Cellular Biochemistry, 479(9), 2459-2470. https://doi.org/10.1007/s11010-023-04854-5

Zhang, H., Gu, L., Liu, T,, Chiang, K. Y., & Zhou, M. (2014). Inhibition of MDM2 by nilotinib contributes
to cytotoxicity in both Philadelphia-positive and negative acute lymphoblastic leukemia. PloS
One, 9(6), e100960. https://doi.org/10.1371/journal.pone.0100960

Zhang, W., Wang, M., Ji, C., Liu, X., Gu, B., & Dong, T. (2024). Macrophage polarization in the tumor
microenvironment: Emerging roles and therapeutic potentials. Biomedicine &
Pharmacotherapy, 177, 116930. https://doi.org/10.1016/j.biopha.2024.116930

Zhang, Z., lai, J.,, Wu, K., Huang, X., Guo, S., Zhang, L., & Liu, J. (2018). Peroxidase-catalyzed
chemiluminescence system and its application in immunoassay. Talanta, 180, 260-270.
https://doi.org/10.1016/j.talanta.2017.12.024

Zhao, X. K., Zhu, M. M., Wang, S. N., Zhang, T. T., Wei, X. N., Wang, C. Y., Zheng, J., Zhu, W. Y., Jiang, M.
X., Xu, S. W, Yang, X. X., Duan, Y. J., Zhang, B. C., Han, J. H., Miao, Q. R., Hu, H., & Chen, Y. L.
(2023). Transcription factor 21 accelerates vascular calcification in mice by activating the
IL-6/STAT3 signaling pathway and the interplay between VSMCs and ECs. Acta

Pharmacologica Sinica, 44(8), 1625-1636. https://doi.org/10.1038/s41401-023-01077-8

65


https://doi.org/10.1007/s11010-023-04854-5
https://doi.org/10.1371/journal.pone.0100960
https://doi.org/10.1016/j.biopha.2024.116930
https://doi.org/10.1016/j.talanta.2017.12.024
https://doi.org/10.1016/j.talanta.2017.12.024
https://doi.org/10.1038/s41401-023-01077-8

	INSTITUT BIO SCIENTIA INTERNASIONAL INDONESIA 
	Certificate of Approval 
	 
	Copyright Notice 
	Statement of Originality 
	Abstract 
	 
	 
	Acknowledgements 
	Table of Contents 
	 
	List of Figures 
	 
	List of Tables 
	 
	 
	List of Abbreviations 
	 
	 
	Chapter 1​Introduction 
	1.1 Background 
	1.2 Objectives 
	1.3 Hypotheses​ 

	 
	Chapter 2​Literature Review 
	2.1 Glioblastoma 
	2.1.1 Glioblastoma Categorization and Pathogenesis 

	2.2 Conventional Treatments Against Glioblastoma 
	2.2.1 Advantages and Prospects of Immunotherapy Against Glioblastoma 

	2.3 Immunosuppression in Glioblastoma 
	2.3.1 Role of Macrophages in Glioblastoma 
	2.3.2 Role of the PDGFR/STAT3/IL-6 Pathway in Immunosuppression 


	Figure 2.1 Simplified scheme of the PDGFRA/STAT3/IL-6 pathway 
	2.4 Immunofluorescence Staining of F4/80 and IL-6 in CT-2A Glioblastoma Mouse Tissue Models 
	 
	2.5 Analysis of the Effect of PDGFR Signaling on Macrophage-Induced IL-6 Production in A172 GBM with Western Blotting 

	Figure 2.2 Comparison aimed to be investigated in the experiment 
	2.5.1 Differentiation of THP-1 Cells into Macrophage Cells 
	2.5.2 Selection of PDGFR Inhibitor 
	2.5.3 Utilization of Bicinchoninic Acid Assay 
	2.5.4 Utilization of Sodium Dodecyl Sulfate-Polyacrylamide Gel Electrophoresis 

	Table 2.1 Molecular weights of target proteins 
	2.5.5 Utilization of Western Blotting for PDGFRA, STAT3, and pSTAT3 Relative Quantification 
	2.6 In Silico Correlation Analysis of PDGFs, PDGFRs, STAT3, and IL-6 RNA Transcription Levels in GBM Patients 

	Chapter 3​Methods 
	3.1 Immunofluorescence Staining of F4/80 and IL-6 in CT-2A Glioblastoma Mouse Tissue Models 
	3.2 Analysis of the Effect of Macrophage-Induced PDGFR Signaling on IL-6 Production in A172 GBM with Western Blotting 
	3.2.1 In Silico Determination of PDGFR Inhibitor with Molecular Docking 
	3.2.2 Maintenance and Preparation of Cell Lines 
	3.2.3 Preparation for Co-Cultures 
	 
	3.2.3.1 Differentiation of THP-1 into Macrophage-Like Cells 
	3.2.3.2 Seeding of A172 GBM 
	3.2.3.3 Dilution of PDGFR Inhibitor CP-673451 

	 
	3.2.4 Establishment of Experimental Cultures 


	Figure 3.1 Simplified scheme of the two six-well plates used in Trial 1 
	Figure 3.2 Simplified scheme of the four six-well plates used in Trial 2 
	Table 3.1 Formulation of treatments 
	3.2.5 Cell Harvesting 
	3.2.6 Proteomic Analysis 
	3.2.6.1 Protein Extraction 
	 
	3.2.6.2 Bicinchoninic Acid Assay 


	Figure 3.3 Simplified scheme of the 96-well plate used in the BCA assay for samples from Trial 1 
	Figure 3.4 Simplified scheme of the 96-well plate used in the BCA assay for samples from Trial 2 
	3.2.6.3 Sodium Dodecyl Sulfate-Polyacrylamide Gel Electrophoresis 

	Table 3.2 Components of 1X 10% separating gel, 12% separating gel, and stacking gel 
	Figure 3.5 Simplified scheme of the positions of each sample from Trial 2 in the gel wells 
	3.2.6.4 Western Blotting for PDGFRA, STAT3, and pSTAT3 Relative Quantification 

	Table 3.3 Primary and secondary antibodies used for each protein target 
	3.3 In Silico Correlation Analysis of PDGFs, PDGFRs, STAT3, and IL-6 RNA Transcription Levels in GBM Patients 

	Chapter 4​Results 
	4.1 Localization of Macrophages and IL-6 Proteins in CT-2A GBM-Injected Mouse Brain Tissue Models 

	Figure 4.1 Visualization of the CT-2A GBM-injected brain tissue section stained with DAPI, anti-F4/80 antibody, and anti-rabbit Alexa Fluor 488 dye. (A) Visualization of immunofluorescence-stained nuclei and F4/80 along the border between a non-tumor and tumor area under 10X magnification. (B) Comparison of immunofluorescence-stained F4/80 in a non-tumor area and a tumor area on the same tissue section under 40X magnification.  
	Figure 4.2 Visualization of the CT-2A GBM-injected brain tissue section stained with DAPI, anti-IL-6 antibody, and anti-rabbit Alexa Fluor 488 dye. (A) Visualization of immunofluorescence-stained nuclei and IL-6 along the border between a non-tumor and tumor area under 10X magnification. (B) Comparison of immunofluorescence-stained F4/80 in a non-tumor area and a tumor area on the same tissue section under 40X magnification. 
	 
	4.2 Molecular Docking Affinities of PDGFR Inhibitors and Relative Quantities of PDGFR/STAT3/IL-6 Proteins from PDGFR-Activated and PDGFR-Inhibited A172 GBM Cells 
	4.2.1 PDGFR Binding Affinities and Specificities of Crenolanib, Imatinib, Nilotinib, and CP-673451 


	Table 4.1 Binding affinities of four known PDGFR inhibitor drugs towards four tyrosine kinase receptors. 
	4.2.2 Relative Quantities of PDGFRA, STAT3, pSTAT3, and IL-6 in PDGFR-Activated and PDGFR-Inhibited A172 GBM Cells 

	Figure 4.3 Representative western blotting bands of PDGFRA, STAT3, pSTAT3, IL-6 and α-tubulin from A172 GBM subjected to eight different treatments. 
	Figure 4.4 Relative quantification of (A) PDGFRA, (B) STAT3, (C) pSTAT3, and (D) IL-6 expression from A172 GBM subjected to eight different treatments normalized with α-tubulin (n = 3). An asterisk bracket between two bars  represents a statistical significant difference between the two (p < 0.05). 
	4.3 Significant Correlations Between PDGFs, PDGFRs, STAT3, and IL-6 RNA Transcription Levels in GBM Patients from TCGA and CGGA Datasets 

	Figure 4.5 Networks showing the Pearson’s correlation coefficients between the RNA levels of the four PDGFs, two PDGFRs, STAT3, and IL-6 in (A) 141 GBM patients found in the TCGA database, (B) 139 GBM patients found in the CGGA_325 database, and (C) 249 GBM patients found in the CGGA_693 database. The correlations were categorized and color-coded into weak, moderate, and strong correlations. 
	Chapter 5​Discussion 
	5.1 Localization of Macrophages and IL-6 Proteins in CT-2A GBM-Injected Mouse Brain Tissue Models 
	 
	5.2 Molecular Docking of PDGFR Inhibitors and Relative Quantities of PDGFR/STAT3/IL-6 Proteins from PDGFR-Activated and PDGFR-Inhibited A172 GBM Cells 
	5.2.1 PDGFR Binding Affinities and Specificities of Crenolanib, Imatinib, Nilotinib, and CP-673451 
	5.2.2 Relative Quantities of PDGFRA, STAT3, pSTAT3, and IL-6 in PDGFR-Activated and PDGFR-Inhibited A172 GBM Cells 

	5.3 Significant Correlations Between PDGFs, PDGFRs, STAT3, and IL-6 RNA Transcription Levels in GBM Patients from TCGA and CGGA Datasets 

	 
	Chapter 6​Conclusion and Recommendation 
	References 
	Appendix A​BCA Assay 
	 
	Appendix B​Immunofluorescence Staining 
	Appendix C​Molecular Docking 
	Appendix D​Western Blotting 
	Appendix E​Correlation Analysis 
	Appendix F​Turnitin Submission 
	 
	Appendix G​Thesis Defense Printouts 

		2025-07-30T18:27:17+0700
	JAKARTA
	e-meterai_signatures
	[SGO28CZSQS0HEHD30000A9] Ref-800549626384049




