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Next generation sequencing in the medical practice: Updates and challenges

Dina Mehaney
Cairo University, Egypt

Recent advances in the field of genomics owes to the ability of sequencing of DNA with high throughput 
and reduced cost. DNA sequencing revolutionized the medical diagnosis and research purposes. In the new 
era, the impact of Next Generation Sequencing (NGS) technologies on the diagnosis and management of 
Mendelian and complex diseases was notable. The clinical use of NGS technologies enabled the identification 
of causative mutations for many genetic disorders through whole-genome, targeted resequencing, fast 
pathogen detection, cancer diagnosis and the development of appropriate therapy. The application of NGS is 
expected to greatly enhance the personalized medicine opportunities in the future. The NGS technological 
advances will be particularly important for diagnosis of pediatric rare diseases and newborn screening 
program.

This talk will focus on the current state of art NGS technologies, the latest NGS platforms, sample and library 
preparation and sequencing chemistries. The talk will further highlight the advances in NGS applications 
in the field of clinical diagnostics and therapeutics. Issues concerning the different NGS challenges such as 
quality assurance, big data storage and analysis, the evidence based guidelines for the integration of NGS in 
the clinical settings and its cost effectiveness will bead dressed.
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Caffeine induces significant higher protein activity for cell activation and 
lower specific activity of carboxyl esterase in drug metabolism alteration 
for male wistar rat’s brain and liver

Prabha M, Aditi V Karanth, Neethu K P, Vaishnavi S Ramesh, Mohammed Sameeruddin, Anu 
Varghese, Pooja C and Poojitha Pal Vannan
Ramaiah Institute of Technology, India

Total protein content related to the cell stability, function and regulation for maintenance of cellular activity. 
Carboxyl esterase (CE) is a drug metabolizing enzyme hydrolyzes molecules of carboxylic acid ester, amide 
and thioester which categorized as phase-I drug metabolizing enzymes. Protein was estimated with daily 
dose of caffeine (stock 13 mg/kg) treated for 3 and 6 days young and old male wistar rat's brain and liver 
(each n=5) by comparing to their control. Histogram showed significantly higher protein 123.31 mg and 
100.57 mg respectively for 3 and 6 days’ caffeine treated old rats brain than their control 47.72 mg of protein. 
Young brain caffeine treated showed slightly higher 70.80 mg and 72.89 mg respectively than control 
52.07 mg of protein. While caffeine treated old rat’s liver showed slightly higher protein than control and 
caffeine treated young rats. SDS PAGE showed extra single bands for 6 days’ caffeine treated old rat brain 
and for 3 day treated young rat brain. 2D electrophoresis bands in caffeine treated rat is more expressed 
when compared to the control due to high intensity of band. The protein activity was found to be more in 
young brain than old aged rats and hence protein content has to be increased with modulators like caffeine. 
Otherwise this may be one of the reason for the loss of neuronal cell function since protein activity related 
with cell function and cell number.

Carboxyl esterase (CE) was estimated with daily dose of caffeine (stock 13 mg/kg) treated for same young 
and old male wistar rat's brain and liver (each n=5) by comparing to their control. CE specific activity 
slightly higher for young control brain 0.23 (IU/mg) than for 5 days’ caffeine treated rats 0.172 (IU/mg). CE 
Specific activity of old control brain showed higher 0.82 (IU/mg) than caffeine treated rats 0.574 (IU/mg). 
Similar results were obtained for liver samples. CE characterization studies with time, pH, temperature and 
substrate gave complimentary results to control groups. However Native PAGE showed CE high expression 
in caffeine treated young and old brain rats since not quantified with enzyme activity. Therefore caffeine/
coffee may interfere with drug metabolism and is not recommended for patients who are under the drug 
medication especially for cancer patients.

Biography
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Epigenetic silencing of fbxw7 through promotor hypermethylation in 
ovarian cancer

Meerah Al Hinai, Ishita Gupta, RituLakhtakia, Moza Al Kalbani, Ikram Burney, Mansour Al 
Moundhri and Aikou Okamotoand Yahya Tamimi
Sultan Qaboos University, Oman

FBXW7, a tumor suppressor gene plays a critical role in cell cycle progression under the regulation of the 
transcription factor E2F5. While FBXW7 is silenced in several cancers; its role in ovarian cancer pathogenesis 
is still unclear. This study explored FBXW7 promotor methylation status in ovarian cancer and its functional 
significance. FBXW7 expression at mRNA and protein levels were assessed in OV2008, OVSAHO and 
MCAS cells by qRT-PCR and western blotting respectively. Expression of FBXW7 was high in MCAS and 
low in OV2008 and OVSAHO cells. FBXW7 gene methylation status was analyzed in OVSAHO as well as in 
8 EOC patients by methylation-specific PCR. Five out of eight (62.5%) patients analyzed as well as OVSAHO 
showed methylation. To evaluate its functional importance, FBXW7 expression was restored in OVSAHO 
cells by treatment with the demethylating agent, 5’-aza-2’deoxycitidine. Western blotting in FBXW7-restored 
OVSAHO cells and FBXW7-positive cell line (MCAS) showed an upregulation in caspases-2, 3, 7, BAX, 
P53, BAD, Cyclin D1, pNFkB and pGSK3-beta, whereas Bcl-2, Bcl-x, pBad, STAT3, GSK3-beta and NFkB 
were down regulated; indicating cells to undergo apoptosis via the STAT3 pathway. This study described an 
alternative mechanism for FBXW7 inactivation, namely promoter specific methylation in ovarian cancer 
and identified FBXW7 as a potential target for guiding the development of therapeutic strategies against 
ovarian cancer.
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Improvement of the energy and protein value of traditional diets for the 
nutritional rehabilitation of malnourished children in developing countries: 
Experimental trial on young malnourished rat wistar

Egnon K.V. Kouakou1, Kouamé G. M. Bouafou2, Alassane Meite1, K. Gustave Kouame1, Zannou Viviane1 
and Séraphin Kati-Coulibaly1

1University Félix Houphouët-Boigny, Ivory Coast 
2Abidjan Superior Normal School, Ivory Coast.

Specialized Food Products (SFP) such as Plumpy nut, Plumpy Sup, and Corn Soya Blend are unevenly 
distributed in areas of high prevalence of malnutrition in Ivory Coast. Services providing these products often 
experience stock shortages that not only endanger the nutritional health of children who are undergoing 
nutritional treatment and especially those who should be able to access them. One of the reasons for these 
breaks is the shortage of raw materials necessary for the manufacture of these products. The diversification 
of these raw materials is therefore a way to be explored. This study aims to evaluate the nutritional qualities 
of diets based on local ingredients in the re-nutrition of young malnourished children.
Conclusion: The energy value, the protein content, the DM, the WG and the rD made it possible to evaluate 
the potentialities of the diets for the re-nutrition of the young malnourished rats. The results indicate that 
experimental diets have similar or even greater potentialities than plumpy nut, the control diet. Further 
studies are needed to verify whether the consumption of these diets has no pathological consequences for 
nutrition regulating organs with malnourished children.

Biography
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Expert Consultant Trainer at the Ministry of Health and Public Hygiene of Ivory Coast, Consultant Country in Nutrition, Consultant 
Trainer International in Nutrition, specialist in Nutrition Public Health, Author of 9 articles, many communications and a book in 
Nutrition/Health (Title: Weaning flour and malnutrition in Developing Countries published in European Academic Editions online 
on AMAZON), corrector of articles at science PG group
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The investıgatıon of apoptotic and cytotoxic effects of salinomycin on human 
ovarian cancer cell line (ovcar-3)

Fulya Tekşen and Fuat  Kaplan 
Ankara University, Turkey

Human body consists about 1014 cells and these cells can divide according to the need of regeneration, 
growth or repairing and this type of cell dividing is under very effective control mechanism. These cells can 
not divide infinitively. Some of the cells break this control and show abnormal proliferation and change to 
cancer cells. Anticancer researches are generally focused on destruction of cancer cells without giving harm 
to normal cells. In this study, we studied the apoptotic and cytotoxic effects of salinomycin on OVCAR-3 
cancer cell line. Immortal ovarian epithelial cell line was used as control. The cell lines were threated these 
cell lines with various concentrations of salinomycin for 24, 48, and 72 hours in vitro. The results were 
analyzed and the most useful doses of salinomycin were selected and these doses were then applied to 
cancer cells. Caspase-3 Caspase-6   enzyme activity, gene expression profiles of apoptotic genes such as 
Bcl-2, Bax,  were analyzed by qRT-PCR. The results showed that 0,1 and 1 μM of of salinomycin did not 
effect the normal epithelial cells but killed 40-50 %   of cancer cells. The Caspase 3 results supported that 
salinomycin induces apoptosis. In the light of the obtained data, it was concluded that Salinomycin can be 
used an anticancer agent in future.
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Genetic manipulation: A good cause for wrongful life action?

Seyed Mohammad Azin
University of Tehran, Iran

After decades of creation of a new legal action called wrongful birth which gives the parents a right to object 
to child birth due to genetic disorders, following innovation of a right for the child to take action against 
doctors which commit negligence regarding his/her prenatal genetic diagnosis, now, it is time to discuss 
about child’s right to sue physicians which made some genetic manipulation before fetus transmission to 
mother’s uterus. This kind of action has no precedence and therefore we should have good reasons to justify 
its legitimacy. In this case, the circumstances should be compared with similar actions – i.e. wrongful birth 
and wrongful life actions-. Furthermore, the differences ought to be noticed. In our presumption, fetus 
has no genetic disorder. In other words, physicians do not treat any disability but enhance some genetic 
qualifications. So, it is not an emergency condition and physician’s interference is evitable. But, since 
common judgment about some human positive features like intelligence and height is usually the same, it 
may be considered acceptable to enhance fetus genetic advantages. Here, child’s right has to be noticed too. 
The most qualified person to be asked about genetic prenatal manipulation is the resulted child. But, it is 
obvious that no one can ask the fetus about this kind of interference. The main subject of this paper is to 
evaluate possibility of taking action against the physician following undesired genetic manipulation and its 
effects on child’s life. 
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Molecular profiling and expression analysis of brca1 gene in familial breast 
cancer in India

Suyamindra S. Kulkarni and Pramod B. Gai
Karnataka Institute for DNA Research, India

Our study is the first of its kind in North Karnataka, India, which explored the role of BRCA1 gene in 
familial breast cancer with cutting edge technologies like Next Generation Sequencing (NGS) and Real 
Time PCR (qPCR). We analysed the possible involvement of BRCA1 gene in familial breast cancer. The 
absence of familial breast cancer specific BRCA1 mutations in this population has opened the flood gates 
to the investigators and researchers to target other possible genes which may be playing role in the etiology 
of breast cancer in this population. According to our knowledge screening for BRCA1 gene mutations for 
early diagnosis of familial breast cancer in this population may not be worthwhile. With the small number 
of sample size, it may not be possible to find the exact role of BRCA1 gene in familial breast cancer. Hence, 
it is essential to screen all the possible genes and other risk factors which are predicted to play role in 
development of breast cancer. Down regulation of BRCA1 gene in all the familial breast cancer patients and 
their first-degree relatives might be promising to offer qPCR based diagnosis for familial breast cancer. As 
BRCA1 is tumour suppressor gene, screening for expression of this gene, may not be enough to predict risk 
of development of breast cancer in future. Along with BRCA1 gene, it is essential to screen for expression of 
all other possible genes which may be involved in breast cancer pathway.

Overall, we conclude that, mutation analysis of BRCA1 gene for early diagnosis of familial breast cancer is 
not so promising in this population. However, the expression of BRCA1 gene may be considered for early 
diagnosis in combination of expression profiling of other possible genes which are proven to play role in 
familial breast cancer.
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Prevalence and distribution of high risk human papillomavirus (HPV) type 
16 & 18 in saliva of patients with oral squamous cell carcinoma and in 
general population in North Karnataka, India

Sujayendra S. Kulkarni1, Ashok S. Mallapur1, Yasmeen A. Maniyar1, Ashalata A. Mallapur1, 
Suyamindra.S. K2 and P.B.Gai2

1S Nijalingappa Medical College and HSK Hospital and Research Center, India 
2Karnataka Institute for DNA Research, India

Background: Human Papillomavirus (HPV) infects the epidermis and mucous membranes of humans. 
Persistent infection of HPV can lead oral squamous cell carcinoma (OSCC). Till date, there have been no 
reported studies which demonstrate the HPV prevalence and high risk genotype distribution in OSCC as 
well as the general population using saliva samples. In this study, we explored the prevalence and distribution 
of high-risk HPV types 16 & 18 in saliva rinse of patients with OSCC and general population in North 
Karnataka.

Methods: Saliva rinse of (n=34) OSCC patients from Karnataka Cancer Therapy and research Institute and 
(n=396) normal individuals from different regions of North Karnataka, were collected and PCR based HPV 
genotyping of high-risk HPV types 16 and 18 was carried out.

Results and Conclusion: In this study, the prevalence of HPV infection among 396 normal individuals 
was carried out. Out of 396 people, 64.39% (255/396) showed presence of HPV consensus sequence. The 
high-risk types 16 & 18 were detected in these individuals using type specific primers in 1.76% (7/396) and 
14.14% (56/396) respectively. In OSCC, 70.59% were positive for HPV, among which HPV 16 prevalence 
was observed in 45.83% and HPV 18 in 54.17%. Considering the total population of India, the infection of 
HPV is quite high and large scale screening is required for more precise analyses.
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HOXB6 gene, a putative biological marker in breast cancer

Ishita Gupta, Adil Al-Ajmi, Syed Gauhar A. Rizvi and Yahya Tamimi
Sutan Qaboos University, Oman

In Oman, breast cancer affects women at relatively younger ages with aggressive and advanced tumor 
stages. In order to improve patient’s prognosis and design new targeted therapies, mechanisms of molecular 
changes leading to breast carcinogenesis should be further explored. We utilized microarray gene expression 
profiling on 24 clinical samples from breast cancer patients covering the four molecular subtypes with their 
corresponding normal tissues. Analysis by Transcriptome Analysis Console and Ingenuity Pathway Analysis 
revealed HOXB6 is differentially expressed in tumors as compared to normal tissues. In this study, HOXB6 
gene expression in different molecular subtypes of breast cancer were evaluated and compared to benign 
breast tissue samples. Validation by RT-qPCR and western blotting showed higher HOXB6 expression in 
luminal samples as compared to triple negative subtype both in patient’s samples and breast cancer cell 
lines (MCF7 and MDA-MB-231). HOXB6 expression was found to be inversely related to the grade of 
the tumor. HOXB6 expression was localized in the cytoplasm in-situ by immunohistochemistry. Survival 
analysis using Kaplan Meier curve showed patients with HOXB6 over-expression have a poor survival rate 
(p<0.05). Based on these data, we suggest that HOXB6 may be a novel candidate gene involved in breast 
carcinogenesis.
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