
 

XI 

List of Figures 
Figure  

No. 
Title 

Page 
No. 

Figure A The image illustrates the common hallmarks of cancer. 3 

Figure B Classification of lung cancer according to histological characteristics. 4 

Figure C 
Global incidence of new cancer cases across all ages and genders in 

2020. (Globocan 2020). 
5 

Figure D 
Global incidence of cancer death across all ages and genders in 2020. 

(Globocan 2020). 
5 

Figure E 
Global incidence of prevalent cases (5 years) across all ages and 

genders in 2020. (Globocan 2020). 
5 

Figure F 
The frequencies of common oncogenic driver mutations in early stage 

of NSCLC. 
7 

Figure G Mechanism and function of autophagy processes. 11 

Figure H An overview of the ubiquitin-proteasome system. 12 

Figure I 
Types of E3 ubiquitin ligases and the current landscape of biotech 

startups with their origin in E3 ubiquitin biology. 
14 

Figure J TRIMs classification with different subfamilies. 17 

Figure K Role of TRIM proteins in the regulation of p53. 19 

Figure L TRIM proteins regulate key components of the PI3K/AKT pathway. 20 

Figure M 
Schematic diagram of signal transduction pathways for the three 

different types of IFNs. 
23 

Figure N Photograph showing morphology of NSCLC cells used for the study. 26 

Figure 1.1 
Illustrates the experimental methods conducted in the present 

investigation to achieve the proposed objective. 
37 

Figure 1.2 
Quantification of basal mRNA level of TRIM34 genes in lung 

adenocarcinoma cell lines. 
38 

Figure 1.3 
Effect of Interferon Alpha on TRIM34 gene expression in a Dose-

dependent manner in different lung adenocarcinoma cells. 
39 

Figure 1.4 

Dose-dependent expression of TRIM34 on exposure of Interferon 
Gamma in lung adenocarcinoma cells. A549, NCI-H23, and NCI-H522 

cells were stimulated by different doses of interferon-gamma for 10 
hours. 

40 

Figure 1.5 
Dose-dependent expression of TRIM34 on exposure of Interferon 

Lambda in lung adenocarcinoma. 
41 

Figure 1.6 
Effect of Interferon Alpha on TRIM6-34 gene in a Time-dependent 

manner in A549 cells. 
42 

Figure 1.7 
Protein level expression of TRIM34 using western blot and 

Immunocytochemistry techniques after 10 hours of Interferon gamma. 
43-44 

Figure 1.8 
Overexpression of TRIM34 induces cell death in NCI-H23 cells after 

10 hours of treatment of IFN-  
46 

Figure 1.9 Cell death analysis using calcein AM and EthD-1 staining method. 47 



 

XII 

Figure 1.10 Gene expression of cell death markers. 48 

Figure 1.11 
Cell death analysis using FACS on IFN treatment for 10 hours to NCI-

H23 Cells. 
50 

Figure 1.12 
Cell cycle analysis by using FACS in NCI-H23 cells after the 
interferon treatment targeting through upregulating TRIM34. 

51 

Figure 1.13 
Scratch assay to analyze cell migration after Interferon-gamma 

treatment of 24 and 48 hours. 
52 

Figure 2.1 
Illustration of the experimental procedure utilized in the present 

investigation. 
61 

Figure 2.2 TRIM34 CRISPR/Cas9 KO Plasmid. 62 

Figure 2.3 
Workflow of library preparation for total RNA sequencing for the 

illumina platforms. 
64 

Figure 2.4 Morphological changes of the cells. 71 

Figure 2.5 
Transcript level confirmation of TRIM34 knockdown in lung 

adenocarcinoma NCI-H23 cells. 
73 

Figure 2.6 
Assessment of cell viability using Calcein AM and Ethidium 

Homodimer-1 (EthD-1) staining in NCI-H23. 
74 

Figure 2.7 
Assessment of apoptosis in NCI-H23 cells with TRIM34 CRISPR/Cas9 

Knockout using Annexin V-FITC and PI Staining. 
75 

Figure 2.8 
Cell cycle analysis of NCI-H23 cells with TRIM34 CRISPR/Cas9 

Knockout using PI staining and FACS. 
76 

Figure 2.9 Differentially gene expression of TRIM34 Knockout Sample. 77 

Figure 2.10 
The results of the CytoHubba analysis for the 10 hub genes associated 

with differential expressed genes (A-C) from TRIM34 knockout are 
showcased. 

79 

Figure 2.11 
Schematic representation of the Gene Ontology (GO) enrichment 

analysis workflow. 
81-83 

Figure 2.12 
Utilizing Gene Ontology (GO) and Kyoto Encyclopedia of Genes and 

Genomes (KEGG) pathway analysis. 
85-87 

Figure 2.13 
Investigating genes and their associated molecular functions utilizing 

the Circos Plot. 
88-90 

Figure 3.1 Representative image of primer designing in MethPrimer software. 103 

Figure 3.2 
Analysis of methylation pattern of TRIM34 after 48 hours of 5µM 5-
Aza-2'-deoxycytidine before being treated with interferon, AZA and 

AZA+IFN. 

104-
105 

Figure 3.3 
Demethylation study of TRIM34 by performing bisulfite conversion 

and sanger sequencing. 
106 

    
 
 
 
 
 
 
 
 
 


