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Figure S2. In vitro cellular cytotoxicity of the dual drug-loaded liposomal 

nanoparticles (TTL-E, TTL-V, TTL-EV) in combination with (A-B) Standard 

chemotherapeutic drugs (temozolomide (TMZ) in (A) GBM22 and (B) GBM 1A cell lines. 

(C) without Radiation in GBM 22 cell lines. (D) with Radiation in GBM 22 cell lines. (E) 

without Radiation in GBM1A and (F) with Radiation in GBM 1A.. Each data point 

represents the quadruplet results obtained from a single experiment.  The dashed line 

represents the IC50 values. 

 

 

 

 

 

 



 

 

Figure S3: In vitro cytotoxicity of everolimus (E) and vinorelbine(V) loaded 

liposomal formulations with the combinations of both the drugs along with 2Gy of 

radiations in the IDH wildtype QNS120 and mutant QNS108. Then, cell viability was 

determined with an MTS assay. Dual drug-loaded liposomes along with the Radiation 

treatment showed a higher reduction in cell viability compared to dual drug-loaded 

liposomes in all cell lines. LC% means Liposomal concentration. 1.2% of liposomal 

concentration means 5 µM of everolimus and 3 µM of vinorelbine. Each data point 

represents the quadruplet results obtained from a single experiment.  The dashed line 

represents the IC50 values 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Figure S4. Western blot shows protein expression of proteins related to 

tumorigenesis and proliferation 



 

 

 

Figure S5. Schematics of the treatment: (A) TTL plus Radiation. (B) TTL-EV plus 

TMZ. The mice were randomized into four treatment groups. Then the mice were treated 

with 3.3 Gy/min radiation for five days followed by TTL-EV (equivalent doses of 2mg/Kg 

Everolimus, 0.95 mg/Kg Vinorelbine) 2/week for 3 weeks.  

 



 

 

 



 

Figure S6: In vivo survival study of everolimus and vinorelbine loaded targeted 

liposomes with TMZ in an orthotopic glioblastoma mice tumor model. After 4 weeks 

of cell implantation, mice were imaged by using IVIS and randomized into four groups 

(n=5 in each group). Then, mice were treated with indicated groups 2/week for 3 weeks. 

After the end of the treatment, mice were observed, and IACUC endpoints were noted for 

survival analysis. (A-D) Tumor volume analysis across the groups. (E) Kaplan Meier 

survival plot showing median survival. (F) Histological analysis of mouse brain section. 

DAB staining for cleaved Caspase3 and Ki67. Figure represents median survival study 

graph developed using GraphPad software. Dose used in the present study are 

everolimus 1 mg/kg, vinorelbine (0.475 mg/ kg and TMZ (50 mg/Kg). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





Figure S7. Histological Analysis of Mouse Brain and Organs.(A) Representative 

whole-brain sections from mice stained with hematoxylin and eosin (H&E) and Ki67 to 

assess tissue morphology and cell proliferation. (B) Representative images of the lungs, 

liver, and kidneys from mice in each study group: untreated (UT), radiation-treated (R), 

TTL-EV, and TTL-EV combined with radiation (TTL-EV + R). 

 

 

 



 

 



Figure S8 : In vivo survival study of TTL_RV liposomes in combination with 

Radiation in an orthotopic Glioblastoma. (A - D)  Luciferase quantification of TTL-RV, 

and both TTL-RV and radiation in an orthotopic GBM mice tumor model. After four weeks 

of cell implantation, mice were imaged using IVIS and randomized into four groups (n=5) 

mice per group were analyzed.. Then, mice were treated with radiation for five days, 

followed by TTL-RV (2mg/Kg Rapamycin, 0.95 mg/Kg Vinorelbine) 2x/week for three 

weeks. (E) In vivo survival study of rapamycin and vinorelbine-loaded liposomes (TTL-

RV) and both TTL-RV and radiation in an orthotopic Glioblastoma (GBM) tumor model.  

**,p<0.01. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

   Table S4. Summary of RNA Sequencing Analysis 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Figure S9: Transcriptome analysis in TTL-EV: (A). Volcano plot showing differentially 

expressed genes. (B). Heat map showing differentially expressed genes. (C-E) Gene 



Ontology enrichment analysis showing: Bar plots showing the top 10 enriched ontology 

terms ( biological processes, molecular functions, and cellular components ) associated 

with significantly upregulated genes for the experimental conditions being compared 

between UT and TTL-EV, and Bar plots showing the top 10 enriched KEGG terms 

associated with significantly downregulated genes for the experimental conditions being 

compared (F-H). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



Figure S10: KEGG-based gene set enrichment analysis: (A-B). Bar plots showing the 

top 10 enriched KEGG terms associated with significantly differentially expressed genes 

in UT vs TTL-EV+R. (C-D). Bar plots showing the top 10 enriched KEGG terms associated 

with significantly differentially expressed genes in UT vs TTL-EV. 

 

 

 

 

 

 

 

 

 



 

 

 

Figure S11. Bar plots showing the top 10 enriched ontology terms associated with 

significantly differentially expressed genes for the experimental conditions being 

compared. (A). Bar plots showing the top 10 enriched KEGG terms associated with 

significantly differentially expressed genes for the experimental conditions being 

compared. (B). Gene Ontology (GO) based gene set enrichment analysis: Dot plots 

showing the top 10 enriched GO terms associated with significantly differentially 

expressed genes for the experimental conditions being compared. 

 

 



 

 

 

Figure S12: Gene Ontology (GO)-based overrepresentation analysis: Gene network 

plots depict linkages of significantly differentially expressed genes and biological GO 

terms. Each network plot shows the network for the top 5 GO Categories for (A) 

.UT_vs_TTL-EV-Gene-Concept_Network_Plots. (B) Ctrl-UT_vs_EVL-EVR-Gene-

Concept_Network_Plots. 



 

 

 



Figure S13. Evaluation of the expression of downregulated genes using GEPIA.  

Boxplots for the expression of the selected genes, comparing tumor and matched normal 

tissues in TCGA and GTEx. Y axis represents log2(TPM+1) for gene expression. The 

grey bar indicates the non-GBM tissues, and the red bar shows the GBM tissues. The 

figure were derived from GEPIA. TPM: Transcripts per million. *p<0.05.Samples analyzed 

= 163 for Tumors (T), and 207 for Normal (N). 

 



 

 

 



Figure S14. Evaluation of the expression of the Up-regulated genes using GEPIA.  

Boxplots for the expression of the selected genes, comparing tumor and matched normal 

tissues in TCGA and GTEx. Y axis represents log2(TPM+1) for gene expression. The 

grey bar indicates the non-GBM tissues, and the red bar shows the GBM tissues. The 

figure were derived from GEPIA. TPM: Transcripts per million. *p<0.05.Samples analyzed 

= 163 for Tumors (T), and 207 for Normal (N). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Figure S15. Kaplan-Meier analysis of the downregulated genes in the GBM mice treated 

TTL-EV using TCGA and GTEx dataset in GEPIA. 

 

 

 



 

 

 

 

Figure S16. Kaplan-Meier analysis of the downregulated genes in the GBM mice treated 

TTL-EV plus EVR using TCGA and GTEx dataset in GEPIA. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 


