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Preface

Colorectal cancer (CRC) is the second most lethal cancer recorded for tumor-
associated mortalities globally. The incidence and mortality are gradually increas-
ing in the developing countries due to adaptation of western lifestyle. The increasing 
incidence of this heterogenous disease is due to various modifiable and unmodifi-
able risk factors that lead to the occurrence of CRC. In spite of advanced technolo-
gies in screening, surgery, and conventional therapies, the survival rate remains low 
due to asymptomatic conditions and delay in diagnosis. Additionally, development 
of resistance and tumor recurrence are major obstacles confronted by the present-
day therapies. Therefore, a better surveillance of incidence, mortality, and survival 
of the population suffering from CRC would provide efficient preventive measures. 
A better understanding of the CRC progression at the molecular level would assist 
in developing effective therapeutic options. In this book, we will try to compile 
information thoroughly by exploring novel biomarkers, therapeutic options, and 
advanced nanomedicine for the treatment of CRC, which will benefit patients.

The volumes focus on elucidating a better understanding of the current epide-
miological statistics of CRC. The incidence, mortality, and survival rate included 
define the population on varied disparities like race, sex, age, and geography. The 
data surveillance of the population suffering from CRC supports the clinicians as 
well the patients to be diagnosed at their early stage of disease to improve survival 
rate. The diagnosis of CRC performed by various screening techniques including 
sigmoidoscopy, colonoscopy, double contrast barium enema (DCBE), and fecal 
occult blood test (FOBT) is found to be efficient but exhibits limitations like mini-
mal sensitivity and specificity. Therefore, discovery of non-metabolite signature 
patterns using NMR and MRI provides better understanding of imaging and pro-
gression of CRC. The chapters in this book focus on the novel advanced dynamic 
contrast enhanced-MRI and diffusion weighted imaging to study oncometabolites 
and angiogenesis. A better understanding of CRC growth and progression promotes 
the researchers and clinicians to develop efficient therapy strategies. Therefore, 
increased understanding of these processes and their related growth factors and 
transcription factors along with their dysregulated pathways reveal the complexity 
of the mechanism implicated. These also promote modifications in chief oncogenic 
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and tumor suppressive miRNA that play a major role in regulating CRC.  This 
knowledge will allow the development of novel biomarkers like exosome biomark-
ers that aid in early diagnosis of the diseases based on techniques like in-situ hybrid-
ization. It will also support ways to design more innovative therapeutic protein and 
compounds targeted against vital signaling cascades that play a crucial role in devel-
oping cancer angiogenesis and metastasis.

Conventional therapies including chemo and radiotherapies are found effective 
but the cytotoxicity developed by the chemodrugs is more disappointing. The main 
challenge for these conventional therapies is the resistance developed by the tumor 
cells due to the dysregulation of various transcription and growth factors. Therefore, 
improvements in techniques like targeted immunotherapy and nanotechnology are 
emerging to treat CRC patients for efficient results. Our authors will briefly compile 
information about these therapeutic options by systematically exploring the novel 
therapies for the betterment of patients. Finally, our book explores data pertaining 
to various advances integrated into a precision and personalized medicine treatment 
that can eventually enhance patient safety and efficacy.

We hope that our collection of novel therapeutic strategies reflects current 
research concept and we find immense pleasure in presenting our copy to the sci-
ence community for the benefit of patients.

Atlanta, GA, USA�   Ganji Purnachandra Nagaraju
Bilaspur, India�   Dhananjay Shukla
Bilaspur, India�   Naveen Kumar Vishvakarma 

Preface



ix

Contents

	1	�� Epidemiology of Colorectal Cancer��������������������������������������������������������       1
Begum Dariya, Gayathri Chalikonda, and Ganji Purnachandra 
Nagaraju

	2	�� Colorectal Cancer: A Model for the Study  
of Cancer Immunology�����������������������������������������������������������������������������     15
Pranav Kumar Prabhakar

	3	�� Impact of Covid-19 Pandemic on Gastrointestinal Cancer Patients:  
An Emphasis on Colorectal Cancer �������������������������������������������������������     31
Krishna Patel, Nuri Hamby, Sohail Siraj, Ananya Kurri, and Riyaz 
Basha

	4	�� Role of NMR Metabolomics and MR Imaging  
in Colon Cancer�����������������������������������������������������������������������������������������     43
Pradeep Kumar and Virendra Kumar

	5	�� Role of MicroRNA In Situ Hybridization  
in Colon Cancer Diagnosis�����������������������������������������������������������������������     67
Shalitha Sasi, Sapna Singh, Tamanna Walia, Ramesh Chand Meena, 
and Suresh Thakur

	6	�� Role of Epigenetics in Colorectal Cancer�����������������������������������������������     91
Beiping Miao, Sonal Gupta, Manisha Mathur, Prashanth 
Suravajhala, and Obul Reddy Bandapalli

	7	�� Exosomal Biomarkers in Colorectal Cancer �����������������������������������������   101
S. Priya and P. K. Satheeshkumar

	8	�� Biomarkers as Putative Therapeutic Targets  
in Colorectal Cancer���������������������������������������������������������������������������������   123
Sonali Pal, Manoj Garg, and Amit Kumar Pandey

https://doi.org/10.1007/978-3-030-63369-1_1
https://doi.org/10.1007/978-3-030-63369-1_1
https://doi.org/10.1007/978-3-030-63369-1_2
https://doi.org/10.1007/978-3-030-63369-1_2
https://doi.org/10.1007/978-3-030-63369-1_2
https://doi.org/10.1007/978-3-030-63369-1_3
https://doi.org/10.1007/978-3-030-63369-1_3
https://doi.org/10.1007/978-3-030-63369-1_3
https://doi.org/10.1007/978-3-030-63369-1_4
https://doi.org/10.1007/978-3-030-63369-1_4
https://doi.org/10.1007/978-3-030-63369-1_4
https://doi.org/10.1007/978-3-030-63369-1_5
https://doi.org/10.1007/978-3-030-63369-1_5
https://doi.org/10.1007/978-3-030-63369-1_5
https://doi.org/10.1007/978-3-030-63369-1_6
https://doi.org/10.1007/978-3-030-63369-1_6
https://doi.org/10.1007/978-3-030-63369-1_7
https://doi.org/10.1007/978-3-030-63369-1_7
https://doi.org/10.1007/978-3-030-63369-1_8
https://doi.org/10.1007/978-3-030-63369-1_8
https://doi.org/10.1007/978-3-030-63369-1_8


x

	9	�� Proteins Involved in Colorectal Cancer: Identification Strategies  
and Possible Roles�������������������������������������������������������������������������������������   179
Sudhir Kumar, Divya Goel, Neeraj, and Vineet Kumar Maurya

	10	�� Short-Chain Fatty Acids as Therapeutic Agents  
in Colon Malignancies �����������������������������������������������������������������������������   195
Arundhati Mehta, Vivek Kumar Soni, Yashwant Kumar Ratre, Rajat 
Pratap Singh, Dhananjay Shukla, Naveen Kumar Vishvakarma, 
Rakesh Kumar Rai, and Navaneet Chaturvedi

	11	�� Targeting Angiogenesis for Colorectal Cancer Therapy�����������������������   219
Vaishali Gupta, Taha Bharmal, Vineeta Dixit, Naveen Kumar 
Vishvakarma, Atul Kumar Tiwari, Dhananjay Shukla, and Shirish 
Shukla

	12	�� Anti-Inflammatory Molecular Mechanism and Contribution  
of Drug Transport Molecules in Colorectal Cancer Cells���������������������   239
Dowluru S. V. G. K. Kaladhar and Srinivasan Tantravahi

	13	�� Emerging Role of Circulating Tumour DNA in Treatment Response 
Prognosis in Colon Cancer�����������������������������������������������������������������������   257
Eveline M. Anto, Anaga Nair, and Jayamurthy Purushothaman

	14	�� Immuno-modulating Mediators of Colon Cancer as Immuno-
therapeutic: Mechanism and Potential���������������������������������������������������   271
Chanchal Kumar, Rajat Pratap Singh, Mrigendra Kumar Dwiwedi, 
and Ajay Amit

	15	�� Immune Checkpoint Inhibitors as an Armor for Targeted 
Immunotherapy of Colorectal Cancer ���������������������������������������������������   309
Smita Kapoor and Yogendra S. Padwad

	16	�� Examining the Role of the MACC1 Gene in Colorectal Cancer 
Metastasis���������������������������������������������������������������������������������������������������   327
Aparna S. Narayan, Jayshree Nellore, Valli C. Nachiyar,  
and Sujatha Peela

��Index�������������������������������������������������������������������������������������������������������������������   353

Contents

https://doi.org/10.1007/978-3-030-63369-1_9
https://doi.org/10.1007/978-3-030-63369-1_9
https://doi.org/10.1007/978-3-030-63369-1_9
https://doi.org/10.1007/978-3-030-63369-1_10
https://doi.org/10.1007/978-3-030-63369-1_10
https://doi.org/10.1007/978-3-030-63369-1_10
https://doi.org/10.1007/978-3-030-63369-1_11
https://doi.org/10.1007/978-3-030-63369-1_11
https://doi.org/10.1007/978-3-030-63369-1_12
https://doi.org/10.1007/978-3-030-63369-1_12
https://doi.org/10.1007/978-3-030-63369-1_12
https://doi.org/10.1007/978-3-030-63369-1_13
https://doi.org/10.1007/978-3-030-63369-1_13
https://doi.org/10.1007/978-3-030-63369-1_13
https://doi.org/10.1007/978-3-030-63369-1_14
https://doi.org/10.1007/978-3-030-63369-1_14
https://doi.org/10.1007/978-3-030-63369-1_14
https://doi.org/10.1007/978-3-030-63369-1_15
https://doi.org/10.1007/978-3-030-63369-1_15
https://doi.org/10.1007/978-3-030-63369-1_15
https://doi.org/10.1007/978-3-030-63369-1_16
https://doi.org/10.1007/978-3-030-63369-1_16
https://doi.org/10.1007/978-3-030-63369-1_16


xi

About the Editors

Ganji Purnachandra Nagaraju  is a faculty member 
in the Department of Hematology and Medical 
Oncology at Emory University School of Medicine. He 
obtained his MSc and PhD, both in biotechnology, from 
Sri Venkateswara University in Tirupati, Andhra 
Pradesh, India. Dr. Nagaraju received his DSc from 
Berhampur University, Berhampur, Odisha, India. His 
research focuses on translational projects related to gas-
trointestinal malignancies. He has published over 100 
research papers in highly reputed international journals 
and has presented more than 50 abstracts at various 
national and international conferences. Dr. Nagaraju is 
author and editor of several published books including 
(1) Role of Tyrosine Kinases in Gastrointestinal 
Malignancies, (2) Role of Transcription Factors in 
Gastrointestinal Malignancies, (3) Breaking Tolerance 
to Pancreatic Cancer Unresponsiveness to 
Chemotherapy, (4) Theranostic Approach for Pancreatic 
Cancer, and (5) Exploring Pancreatic Metabolism and 
Malignancy. He serves as an editorial board member of 
several internationally recognized academic journals. 
He is an associate member of the Discovery and 
Developmental Therapeutics research program at 
Winship Cancer Institute. Dr. Nagaraju has received 
several international awards including FAACC. He also 
holds memberships with the Association of Scientists of 
Indian Origin in America (ASIOA), the Society for 
Integrative and Comparative Biology (SICB), the 
Science Advisory Board, the RNA Society, the American 
Association for Clinical Chemistry (AACC), and the 
American Association of Cancer Research (AACR). 



xii

Dhananjay  Shukla  is an assistant professor in the 
Department of Biotechnology, Guru Ghasidas 
Vishwavidyalaya, Bilaspur, Chhattisgarh, India. He 
obtained his MSc in biotechnology from APS University 
Rewa, Madhya Pradesh. Dr. Shukla obtained his PhD in 
biotechnology from Defense Institute of Physiology and 
Allied Sciences, Defense Research and Development 
Organization, and Jamia Hamdard University, Delhi, 
India. Dr. Shukla did his postdoctoral research work at 
the Centre for DNA Fingerprinting and Diagnostics 
(CDFD), Hyderabad, Telangana, under DBT-
Postdoctoral fellowship award. He received advanced 
research training from the Centre of Veterinary Health 
Sciences, Oklahoma State University, Stillwater, 
USA. He uses in vitro, in vivo, and in silico models to 
explore the role of bioactive compounds against lung 
diseases and cancer prevention. Dr. Shukla’s current 
research interest is to evaluate phytomedicines against 
lung pathologies and cancer. He has published over 25 
research papers in highly reputed International journals 
having high impact factors and has presented more than 
15 abstracts at various national and international confer-
ences. Dr. Shukla has been working as a faculty member 
since 2013  in the Department of Biotechnology, Guru 
Ghasidas Vishwavidyalaya. 

Naveen  Kumar  Vishvakarma  is currently assistant 
professor of biotechnology at Guru Ghasidas 
Vishwavidyalaya. He earned his master’s degree in 
microbiology and then did his doctoral research in 
tumor immunology. During his doctoral research, he 
worked in the area of tumor acidity–mediated immuno-
suppression. After completing doctoral research work, 
he worked as postdoctoral fellow/research associate at 
Banaras Hindu University, Manitoba Institute of Cell 
Biology (Canada), and Moffitt Cancer Center and 
Research institute (USA). During his work at Moffitt 
Cancer Center, he demonstrated the role of acidic tumor 
microenvironment in selection of aggressive phenotype 
with metabolic alterations. In 2013, he joined HNB 
Garhwal University as assistant professor and later 
moved to his current position at Guru Ghasidas 
Vishwavidyalaya in 2014. His current research interest 
includes modulation of tumor metabolism, evaluating 
derivative anticancer drugs, and chemosensitization. 

About the Editors


	Preface
	Contents
	About the Editors

