


International Journal of Science and Research: Editorial Board 

Dr. Angela Gusiyska, PhD, DMD, Assistant Professor of the Department of Conservative Dentistry and Endodontics, Medical 

University, Faculty of Dental Medicine-Sofia, Sofia, Bulgaria 

Dr. Ahmed Hashim, PhD, University of Babylon, Hilla, Iraq 

Dr. Ramesh Kumar Ahirwar, M. Sc., PhD., Govt. Nehru P. G. College Burhar, District Shahdol, Madhya Pradesh,India 

Dr. D. K. Shrivastava, PhD. Botany (Life Sciences) M. Sc. (Botany), B. Sc. (Honors), College/University: Govt. E. 

Raghavendra Rao PG Science College, Bilaspur, Chhattisgarh, India 

Dr. Danica Pirsl, PhD, MA, BA, Faculty of Sport, NIS, Serbia, Serbia 

Dr. Yousif Mohamed Y. Abdallah, PhD (Sc), M, Sc, B, Sc, Sudan University of Science and Technology, Khartoum, 

Khaartoum, Sudan 

Dr. Liesda Dachlan, PhD from Sociology, Faculty of Social & Political Sciences, Gadjah Mada University, Yogyakarta, 

Indonesia 

Dr. Maha Esmeal Ahmed, PhD. Radiology, Najran University- Kingdom of Saudia Arabia, Najran, Najran Ksa, Saudi Arabia 

Dr. Abd Elmoniem Ahmed Elzain, PhD (Physics), M. Sc. (Physics), Higher Diploma of Physics, B. Sc. (Physics and 

Mathematics), Department of Physics University of Kassala - Kassala- Sudan, Oqlat Alsqoor, Qassim, Sudan 

Prof. Dr. Ezzat Kenawy, Master's and Doctor's Degree of Economics, Economic University of Vienna, Austria, Kafr-Elsheikh 

University, Cairo, Egypt 

Dr. Muraina Monsuru Babatunde, PhD, M. Ed, B. Ed, University of Uyo, Nigeria, Uyo, Akwa Ibom, Nigeria 

Dr. Ali Ibrahim Ali Al-Ezzy, BVMS, MSc. (Immunology), PhD (Immunopathology), Diyala University, Iraq 

Dr. Wahyudi, PhD, University of Palangka Raya, Banjarmasin, Kalimantan Selatan, Indonesia 

Dr. Hasan S. Hastemoglu, Transportation, Architecture, Suleyman Demirel University, Isparta, Merkez, Turkey 

Dr. Merlin Simo Tagne, PhD, Engineering In Energetic, Douala Higher Institute Of Technology, Douala, Cameroon 

Dr. Mohammed Imtiaz Ahmed, PhD. (LIS), MLIS, M. Sc. (Chem) B. Sc. BLIS, Pt. Ravishankar Shukla University, Raipur, 

Chhattisgarh, India 

Dr. Magdi Mohamed Eltayeb Zumrawi, PhD., M. Sc., B. Sc., University of Khartoum, Khartoum, Sudan 

Dr. Abdelrahman Elsharif Karrar, PhD, MSc and BSc (CS), Taibah University, Al Madina Al Monawara, Al Madina Al 

Monawara, Saudi Arabia 

Dr. Hussain Gadelkarim Ahmed, BSc, MSc, PhD, Full Professor, University of Hail, Hail, Saudi Arabia 

Dr. Mohamed Hassan Eisa, PhD in Science, Physics, Sudan University of Science and Technology, Khartoum, Sudan, Riyadh, 

Riyadh, Saudi Arabia 

Dr. Pellumb Kllogjeri, PhD (Didactics and Statistical Methodology), University of Elbasan, Elbasan, Albania 

 

International Journal of Science and Research: Reviewer Panel 

Mr. Anand Nayyar, M.Tech (I.T.), M.Phil (CS), M.C.A, KCL IMT, Jalandhar, India 

Dr. Asha S. Ambhaikar, PhD (C.S.E.), M.Tech (I.T.), RCET, Bhilai, India 

Mr. Gurpreet Singh, M.Tech. (C.S.E.), B.Tech. (C.S.E.), IET Bhaddal, Punjab, India 

Mr. Sreenivasa Rao Basavala, PhD (CS)*, M.Tech (I.T), Yodlee Infotech Pvt Ltd, Bangalore, India 

Dr. Ashish Jolly, PhD (CSA), MCA, B.Sc (Electronics), Government P.G. College, Ambala Cantt, India 

Dr. Aws Zuheer Yonis, PhD (Tele Engg), M.E. (Tele Engg), University of Mosul, Iraq 

Dr. N.S.Murthy Sarma, PhD (E.C.E.), M.E. (M.R.E.), Osmania University, Hyderabad, India 

Mr. Pradeep Kumar Jaisal, PhD (Elex)*, M.Tech (Elex), S.S.I.P.M.T., Raipur, India 

Mr. Vikas Kumar Goel, M.Tech (Instrumentation), M.Sc., C-DAC, Mohali, India 

Dr. Rohit Kapoor, PhD (PQM), M.E. (CAD/CAM), Indian Institute of Management, Indore, India 

Dr. Shrinivas R. Patil, Ph.D, M Phil, MBA (Finance), IEMS B-School, Hubli, India 

Mr. Subba Rayudu Rayasam, MBA (Marketing & HR), M.Phil, VISIT College, Tadepalligudem, India 

Ms. Sudeepta Pradhan, MBL (Business Law), LLB, IBS, Hyderabad, India 

Dr. Shivakumar Deene, (D.Litt.), Ph.D, M.Phil, M.Com, Central University of Karnataka, Gulbarga, India 

Dr. Shobha Sharma, Ph.D (Physics), MBA, M.Sc (Physics), St. John’s College, Agra, India 

Mrs. Rachana Shalini, M.Tech (Agricultural Engg), B.Tech, National Productivity Council, New Delhi, India 

Dr. Bamidele Adewale SALAU, PhD (Biochem), M.Sc (Human Nutrition), Redeemer's University, Nigeria 



Dr. Mayada Faris Ghanim, PhD (EEE), M.Sc (CE), University of Mosul, Mosul, Iraq 

Mr. Harsh Vazirani, M.Tech (CSE), Maulana Azad National Institute of Technology, Bhopal, India 

Mr. Rekh Ram Janghel, M.Tech (CSE), IIITM, Gwalior, India 

Dr. Parnika Das, PhD (Physics), M. Tech (Applied Optics), Variable Energy Cyclotron Centre, Kolkata, India 

Dr. Deepshikha Bhargava, PhD, M.Tech, Amity Institute of Information Technology, Jaipur, India 

Mr. Neeraj Kumar Agrawal, M.Tech (I.T.), Gwalior Engineering College, Gwalior, India 

Dr. Rakesh Rai, Ph.D (Education), Ph.D (Phylosophy), SRM University, Ghaziabad, India 

Mr. N. K. Mandavgade, PhD (Mech Engg)*, ME (Mech), Priyadarshni College of Engineering, Nagpur, India 

Mrs. Anita Rai, M.Ed.*, UGC-NET, M.Phil (English), SRM University, Ghaziabad, India 

Dr. Ajayi Johnson Olusegun, Ph.D Sociology (Criminology)*, M.Sc, B.Sc, Ekiti State University, Ado-Ekiti, Nigeria 

Mr. Sushant Rath, M.Tech (Mechanical Engg), RDCIS, SAIL, Ranchi, India 

Dr. Ramel D. Tomaquin, PhD (Public Administration), PhD (Society and Culture), Surigao Del Sur State University, 

Philippines 

Dr. D S Kushwaha, PhD(LCD), PhD (IT& Syst. Engg.), M Tech (IT), Institute of Engineering and Technology, Lucknow, 

India 

Dr. Sanjeev Kumar, Ph.D.(Education), M.Phil.(Education), M.Ed, Government Middle School, Rugra, Solan, India 

Mr. Simon Okwir, PhD (Industrial Economics & Management)*, MSc(Aero Mechanics), Stockholm , Sweden 

Dr. Sonali Yadav, PhD, MBA (Finance), M.A (Eco), Institute of Management Studies, Dehradun, India 

Mrs. Monal Deshmukh, PhD (Marketing)*, MBA (Marketing), RCET, Bhilai, India 

Dr. Zuojun Guo, PhD (Computational Biochemistry), Center for Theoretical Biological Physics in UCSD and Genomics 

Institute of Novartis Research Foundation, San Diego, United States 

Shamim Ahmed, M.Sc. (CSE), Bangladesh University of Business & Technology, Dhaka, Bangladesh 

K. Kulathuraan, PhD (Physics), M.Sc. (Material Science), A.P.A College of Arts and Culture, Palani, Tamil nadu, India 

Dr. Prabhpreet Kaur, PhD (Physics), M.Sc. (Physics), Bhai Gurdas Institute of Engineering and Technology, Patiala, Punjab, 

India 

Dr. Amit Sharma, PhD (Physics), M.Phil.(Physics), BVCOE, New Delhi, India 

Vishwajit K. Barbudhe, M.Tech (EC) , B.E (E&TC), Agnihotri College of Engineering, Amaravati, India 

Nitin H. Ambhore, PhD (Mechanical)*, ME (Mechanical), Vishwakarma Institute of Information Technology, Pune, India 

Dr. M.N.M.Ansari, PhD (Polymer Engineering), Universiti Tenaga Nasional, Kajang, Selangor, Malaysia 

Dr. Abu Ubaida Siddiqui, MD (Anatomy ), MBBS, All India Institute of Medical Sciences (AIIMS), Raipur, India 

Dr. Gee Marie S. Binag, Ph. D (Development Research Administration), Agusan del Sur State College of Agriculture and 

Technology, Philippines 

Dr. Mohammad Akram, PhD (Literature English), Jazan University, Ministry of Higher Education, Kingdom of Saudi Arabia 

Govinda Bhandari, M.Sc, B.Sc , Govinda Bhandari, EPTRI, Kathmandu, Nepal 

Mohammad Alamgir Hossain, MSc (CSE), BSc (CSE), Islamic University, Kushtia-7003, Bangladesh 

J. Rethna Virgil Jeny, PhD, M.E (CSE), B.E (CSE), Amrutvahini College of Engineering, Sangamner, India 

Rajkumar Bapurao Deshmukh, M.Sc. (Botany), SET, Shardabai Pawar Mahila Mahavidyalaya, Pune, India 

Sreehari Ravindranath, M.A (Life Skills Education) , B.A. (Psychology), Rajiv Gandhi National Institute of Youth 

Development, Chennai, India 

Ravindra Kumar Sharma, A.M.I.E.*, M.Tech (DCS), B.E. (ECE), Rajdhani Institute of Technology & Management, Jaipur, 

India 

Dr. Ravindra Kumar, PhD (Genetics), MSc (Chemistry), Sri Aurobindo Institute of Medical Sciences, Indore, India 

Dr. Ajay Singh Yadav, Ph.D (Maths) M.Sc. ( Maths), SRM University NCR Campus, Ghaziabad, India 

Olooruntoyin Sefiu Taiwo, M.Tech. (CSE), B.Tech (CSE), Emmanuel Alayande College of Education, Oyo, Nigeria 

Dr. Gerard G. Dumancas, PhD (Analytical Chemistry), B.Sc (Chemistry), Oklahoma Medical Research Foundation, 

Oklahoma, United States 

Dr. Jaiprakash Jain, PhD, M.A (Economics), Government College, Jodhpur, India 

Charles Guandaru Kamau, PhD (Business Administration), Ministry of Finance, Kibwezi, Kenya 

Sanjay Kumar Singh, PhD (ECE)*, M.Tech, B.E, Anand International College of Engineering, Jaipur, India 

Dr. Mohamed Shehadeh, PhD (Mechanical Engg), MSc, Arab Academy for Science, Technology and Maritime Transport, 



Alexandria, Egypt 

Dr. S. P. Anand Raj, PhD (CS), M.Tech (CS), SR Engineering College, Warangal, India 

Mr. Bryan Joseph E. Matillano, M.Ed (General Science), Leyte Normal University, Tacloban, Philippines 

Mr. Daniyan Ilesanmi Afolabi, M. Eng (Mechanical Eng.), B.Tech (Chemical Eng), Afe Babalola University, Ado Ekiti, 

Nigeria 

Dr. MELLAL Mohamed Arezki, PhD, MSc, BSc, M'Hamed Bougara University, Boumerdès, Algeria 

Dr. Rui Liu, PhD (Chemical & Material Science), California Institute of Technology, Los Angeles, United States 

Dr. Muhammad Nasrum, PhD, School of Management YAPIM, Maros, Indonesia 

Dr. Manoranjan Pradhan, Ph.D(CS), M.Tech(CS), Gandhi Institute For Technological Advancement, Bhubaneswar, India 

Mr. Mohd Dilshad Ansari, Ph.D(CSE)*, M.Tech (CSE), Jaypee University of Information Technology, Solan, India 

Mr. Showkat Ahmad Ganaie, M.Phil (Rehabilitation Psychology), National Institute for the Mentally Handicapped , 

Secunderabad, India 

Mr. Shubhendu S. Shukla, M.Phil, MBA, MA, SR Group of Institutes, Lucknow, India 

Dr. Magdy Shayboub Ali Mahmoud, PhD (CS), Suez Canal University, Ismaillia, Egypt 

Mr. Abhishek Shukla, PhD (CS)*, MCA, R D Engineering College, Ghaziabad, India 

Dr. D Mallikarjuna Reddy, PhD (Mechanical), Reva Institute of Technology & Management, Bangalore, India 

Mr. D Lei Guo, MS ( Biochemistry and Molecular Biology), Washington University, St. Louis, United States 

Dr. Rabinjyoti Khataniar, M.A., Ph.D (Economics), B.H.College, Barpeta, Assam, India 

Dr. Rezaoui Mohamed Mounir, Phd, Ecole National Polytechnique, Ain Oussera, Algeria 

Dr. Pratibha Kumari, PhD (Chem), M.Phil, MSc, BSC, University of Delhi, Delhi, India 

Dr. B. P. Bhaskar, Ph.D (Soil Science and Agricultural Chemistry), National Bureau of Soil Survey and Land Use Planning 

(ICAR), Nagpur, India 

Mr. Sivakumar V, M.Tech, M.Sc, Centre for Development of Advanced Computing (C-DAC), Pune, India 

Dr. Miao Cui, MD, Icahn School of Medicine at Mount Sinai (ISMMS), New York, United States 

Mr. Zairi Ismael Rizman, Master (Science) in Microelectronics, Universiti Teknologi MARA (UiTM) Terengganu, Dungun, 

Malaysia 

Dr. Sri Ranjani Sivapalan, PhD, M.Phil, PGDHM, University of Jaffna, Jaffna, Sri Lanka 

Ms. Yah Awg Nik, M. Ed. TTELT, Universiti Malaysia Kelanatan, Kota Bharu, Malaysia 

Mr. Sunil Jayant Kulkarni, M.E.(Chemical Engg.), Datta Meghe College of Engg., Airoli, Navi Mumbai, India 

Dr. Yonghua Yan, PhD (Mathematics), University of Texas at Arlington, Texas, United States 

Dr. Sunanda Sharma, PhD (Animal Reproduction, Veterinary Obstetrics & Gynecology), College of Veterinary & Animal 

Science, Rajasthan University of Veterinary & Animal Sciences, Bikaner, Rajasthan, India 

Dr. George Kolanchery, Ph.D., M.A., LL.B., TESOL (UK), CELTA (Cambridge), Dhofar University, Dhofar, Oman 

Dr. Halima Mustafa Elagib, PhD (Pharmacy), B. Pharm., M. Pharm., University of Hail, Saudi Arabia 

Mr. Mahadeo B. Shinde, M.Sc. (Nursing), Krishna Institute Of Nursing Sciences Karad, Maharashtra, India 

Dr. Albert Alhatem, M.D., M.Sc., University of Tennessee, Memphis, United States 

Mr. Mohamed Moussaoui, M.S., PhD, School of Applied Sciences of Tangier (ENSAT), Tangier, Morocco 

Mr. K. M. Anwarul Islam, Assistant Professor, MBA (Banking), The Millennium University, Dhaka, Bangladesh 

Dr. Garima Tiwari, PhD (Forestry) MSc (Forestry), Guru Ghasidas Vishvavidhhyalya, Bilaspur, India 

Mr. Jithin Krishnan, M Tech, B Tech, Sree Chitra Tirunal Institute for Medical Sciences and Technology, Trivandrum, India 

Mr. Kalipindi Murali, M.Tech (ECE),M.Sc (Electronics), Vijaya Institute of Technology for Women, Vijayawada, India 

Mrs. Archana Tiwari, Masters (Microwave Engineering), Chhatrapati Shivaji Institute Of Technology, Durg, India 

Dr. Richard Remedios, Ph.D, M.Phil, MBA, S.V.E.T Commerce & Management College, Jamnagar, India 

A. S. Syed Navaz, Prist University, Thanjavur, India 

Jawad Ahmad Dar, M.Tech (CSE), Kurukshetra University, Kurukshetra, Haryana, India 

Mr. Vijaykumar Chalwa, M.Tech (Machine Design), SMSMITR, Akluj, Maharashtra, India 

Mr. Mahesh Bhupal Chendake, MSc Nursing Medical Surgical Nursing, Krishna Institute of Medical Sciences Deemed 

University, Krishna Institute of Nursing Sciences, Karad, India 

Mr. Roshan D Bhagat, M.E. Thermal Engineering, College of Engineering and Technology Akola, Maharashtra, India 

Mr. Balaji Maroti Rajurkar, M.Sc., M. Phil., B. Ed., R. S. Bidkar Arts, Commerce and Science College, Hinganghat, 



Maharashtra State, India 

Mr. Bambang Eka Purnama, M.Kom, University of Surakarta, Boyolali, Jawa Tengah, Indonesia 

Mrs. Geethani Kumarihami Bulankulama, Rajarata University of Sri Lanka, Colombo, Western Province, Sri Lanka 

Mr. Ganesamoorthy Balakrishnan, M.E. Applied Electronics, Adhiparasakthi Engineering College, Memaruvathur, 

Tamilnadu, India 

Mr. Gautam Rampalli, M.Tech (SE), B.Tech (CSE), Kakatiya Institute of Technology & Science, Warangal, Telangana, India 

Mr. Jeetendra Sainkhediya, Ph.D*, M.Phil, M.Sc., B.Sc., PMB Gujarati Science College, Indore, M.P., India 

Mr. Satish Rewatkar, MBA, BIT Ballarpur, Nagpur, Maharashtra, India 

Mr. Shivaji Gunda Chavan, ME-Mechanical Engg, Finolex Academy of Management and Technology, Ratnagiri, Maharashtra, 

India 

Mr. Vinod Nayak, M Phil (CS), MCA, BSc, Nuclear Power Corporation of India Limited, Kaiga Generating Station, Karwar, 

Karnataka, India 

Ms. Usha, M.Phil., M.Sc., Lady DOAK College, PG & Research Department of Zoology, Madurai, Tamil Nadu, India 

Mr. Amin Amirdabbaghian, M.A. In Translation Studies, Young Researchers and Elites Club, East Azarbaijan Science and 

Research Branch, Islamic Azad University, Tabriz, Iran 

Mr. Ali Abdulhamza Al-Fanharawi, MSc. (Environment), BSc.(Bio.), Al-Muthana University, Hilla, Babil, Iraq 

Ms. Isha Sukhwal, PhD*, The IIS University, Jaipur, Rajasthan, India 

Mr. Jasman Bin Esmon, Masters Degree of Technical & Vocational Education, Degree of Electrical Engineering, Malaysia 

Community College, Bahau, Negeri Sembilan, Malaysia 

Mr. Koteswara Rao M, M.Tech (Chemical Engineering), BKIT Bhalki, Karnataka, India 

Dr. Sonali Rathi Somani, DNB (OBG), MBBS, Kamineni Institute of Medical Sciences, Narketpally, Hyderabad, Telangana, 

India 

 





International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2013): 6.14 | Impact Factor (2015): 6.391 

Volume 5 Issue 6, June 2016 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

Exosomes as Liquid Biopsy: A Review 
 

I G K N Arijana
1
, I G N Sri Wiryawan

2
, N M Linawati

3
, I G N Mayun

4
, I W Sugiritama

5
,  

I G A Dewi Ratnayanti
6 

 
1, 2, 3, 4, 5, 6Udayana University, Faculty of Medicine, Dept. of Histology, Jl. P. B. Sudirman, Denpasar, Indonesia 

 

 

Abstract: Exosomes are nano-sized vesicles that contain protein, DNAs, mRNAs, miRNAs and ncRNAs. Their diameter is ranging 

from 40-100 nm and can be found in various biological fluids such as plasma, saliva, urine etc. Exosomes gain attention due to their 

content especially miRNAs which can regulate another cells. This regulation is important in diseases such as cancers, immune 

disorders, neurodegenerative diseases and infections. The review will focus in exosomal miRNA as liquid biopsy in cancers due to their 

advantages over traditional tissue biopsy. 
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1. Introduction 
 

Exosomes are nano-sized vesicles that contain protein, 

DNAs, mRNAs, miRNAs and ncRNAs. Their diameter is 

ranging from 40-100 nm and can be found in various 

biological fluids such as plasma, saliva, urine etc. Exosomes 

gain attention due to their content especially miRNAs that 

can regulate another cells in diseases such as various 

cancers, immune disorders, neurodegenerative diseases and 

infections [1-3]. The review will focus in miRNAs hence 

called exosomal miRNA.  

 

2. Anatomy of Exosomes and Its Secretion 
 

Exosomes could be divided into its membrane and cargo. 

The membrane is composed of proteins and lipids similar to 

plasma membrane of cells. Their cargos are protein, DNAs, 

mRNAs, miRNAs and ncRNAs. The appearance of 

exosomes under electron microscopy is cup-shaped (Figure 

1). Exosomes are secreted by almost cells with following 

orders: endosomes formation, MVBs formation and fusion 

with membrane cell. Regulatory systems for releasing 

exosomes are Rab27a, Rab27b, and interaction of syndecan-

syntenin-ALIX [1, 4]. An example of secreted exosomes 

from rat cardiomyoctes is revealed in Figure 2. Recently 

exosomal miRNAs gain great interest. MicroRNAs are small 

non-coding RNA (17-24 nucleotides) which promote gene 

silencing through binding to 3’UTR or open reading frame 

of target mRNA. The process of packaging miRNAs into 

exosome is a complex mechanism [1]. 

 

3. Mechanisms of Action 
 

Exosomes mechanisms of action are following order: 

interaction of exosomal protein membrane with receptor of 

target cells, fusion of membrane, and internalization of 

exosomes. After internalization, exosomes have two options, 

first merger with endosomes for distribution inside target 

cells or neighboring cells and second is merger with 

endosomes then change to lysosomes for degradation.  

 

 

  
Figure 1: Cup-shaped Exosomes are Revealed by Electron 

Microscopy[4] 

 

 
Figure 2: Exosomes (green) are secreted from rat 

cardiomyocytes. Nucleus is colored blue [5]. 
 

4. Application of Exosomes as Liquid Biopsy 
 

Tissue biopsy is gold standard test for cancer diagnosis but 

the disadvantages are tissue biopsy is invasive and not 

possible for sampling of overall cancer process (cancer 
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tissues are molecularly heterogeneous and evolving) [3]. 

Hence, non-invasive test for cancer molecular aberration 

another from tissue is attract a great interest, especially from 

blood. The term for this test is called liquid biopsy which 

could provides rapid and cost-effective biomarker due to 

allowing repeat sampling during disease progression [3, 5, 

6]. 

Biomarker for liquid biopsy could be derived from 

circulating tumor cells (CTCs), circulating free tumor 

nucleic acids (cfNA) and exosomes [5]. Numerous studies 

found that exosomes profile from healthy individuals and 

patients are different. The focus of liquid biopsy is exosomal 

miRNAs for biomarker due to their regulation function in 

various cancer.  For instance colon cancer has exosomal 

miRNAs let-7a, miR-1246, miR-150, miR-21, miR-23a, 

miR-223 as diagnostic biomarker and prostate cancer has 

miR-1290, miR-375 as prognostic biomarker. Exosomal 

miRNA let-7f and or miR-30e-3p in Non Small Cell Lung 

Cancer (NSCLC) also could be used for indication of 

surgery. Lung adenocarcinoma has exosomal miR-17-3p, 

miR-21, miR-106a, miR-146, miR-155, miR-191, miR-192, 

miR-203, miR-205, miR-210, miR-212 and miR-214 as 

diagnostic biomarker [1, 4, 7-9]. 

 

5. Conclusion 
 

Exosomes in peripheral blood especially exosomal miRNAs 

could be applied as various biomarker that non-invasive, 

rapid and cost-effective. This process is called liquid biopsy 

which is different to traditional biopsy from tissue. Liquid 

biopsy offers great promises for diagnostic and prognostic 

biomarker of cancers. 
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