Online Faculty Development Program on
“Computational Genomics and Proteomics”
(Under E & ICT Academy of IIITDM Jabalpur)
Jointly Organized by
IIITDM Jabalpur and JUIT Solan
28™ Aug. 2022 to 10™ Sept. 2022
1. About the FDP

The faculty development program (FDP) on Computational Genomics & Proteomics got successfully completed on
10.09.22. This event was sponsored by the Electronics & ICT Academy, an initiative of the Ministry of Electronics
& Information Technology, Government of India. The event commenced on 28.08.22 and was jointly organized by
ECE departments of Jaypee University of Information Technology (JUIT), Waknaghat, Solan & IIITDM Jabalpur.
During this two-week FDP eminent speakers delivered talks on the Fundamentals of Molecular Biology, Genome
Sequencing, Signal Processing, Machine learning, Personalized Medicine, MATLAB Programming &Computer-
aided drug design. Also, Numerous case studies were discussed to highlight the applicability of computational
methods in facilitating molecular biology experimentations. The learned speakers who delivered the talks in this
program include Prof. B.Jayaram (IIT Delhi), Prof. L. Shashidhara (IISER, Pune), Prof. Rajiv Saxena (JIIT Noida),
Dr.Pushpendra Singh (Scientist, ICMR), Prof. S.N.Sharma (IIITDM, Jabalpur), Dr. D.K. Shakya (SATI, Vidisha),
Dr. S.D. Sharma (JUIT, Waknaghat) and Yashpal Yadav. Prof. Aparajita Ojha, Coordinator E&ICT Academy
Jabalpur, emphasized the importance of such collaborative programs. In his concluding remarks Prof. R.K. Sharma,
Vice Chancellor, JUIT Waknaghat wished that this program will promote collaborative cross-disciplinary research
and that participants will contribute towards nation-building by developing novel solutions for the existing
molecular biology problems using computational tools. Prof. Rajiv Kumar (HOD, ECE) also briefed on the facilities
and infrastructure of the department. Prof. S.N. Sharma, ECE Department, IIITDM Jabalpur &Dr. S.D. Sharma,
ECE Department,and JUITWaknaghat were the coordinators of this program.

2. Coordinators
e Prof. Sanjeev Narayan Sharma (Prof. S.N.Sharma), ECE Department, PDPM IIITDM Jabalpur, M.P.
e  Dr. Sunil Datt Sharma (Dr. S.D. Sharma), ECE Department, JUIT, Waknaghat, Solan, H.P.

3. Numberof Participants

e  External participants: 52
e Internal participants: 05

4. Highlights of the online FDP

Date: 28-08-22

Session-1: Inaugural Session on-28-08-22

During the inaugural ceremony, Prof. Aparajita Ojha (Head, E & ICT Academy, IITDM Jabalpur), Prof. (Dr.) R.K.
Sharma (Vice-Chancellor, JUIT), eminent academician Prof. Rajiv Saxena (Adjunct Professor, JIIT Noida), Prof.
Sanjeev Narayan Sharma (ECE, PDPM IIITDM, Jabalpur), and Prof. Rajiv Kumar (HOD, ECE JUIT) were present.
Total 57 participants from different parts of the country have been registered for the FDP. The session was
coordinated by Prof. Sanjeev Narayan Sharma (PDPM IIITDM Jabalpur), and Dr. Sunil Datt Sharma (Jaypee
University of Information Technology, Solan, H.P.) expressed the vote of thanks to distinguished dignitaries and
participants for their kind presence at the end of the session.



Lecture-1: Fundamentals of Genomics & Proteomics by Prof. S.N.Sharma, IIITDM. Jabalpur
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Date: 29-08-22

Lecture-2: Fundamentals Signals & Systems by Prof. Rajiv Saxena (Former VC, Jaypee University,
AnoopShahr, & Adjunct Professor, JIIT Noida)

\L PROCESSING ?

= SIGNAL PROCESSING IS AN IMMENSE AND "
DIVERSE FIELD.
IT IS ALSO A FIELD THAT REMAINS MYSTERIOUS
OR QUITE UNKNOWN TO MOST PEOPLE

e Dhananjay Tan.
AT THE END OF THE 20™ CENTURY SIGNAL

PROCESSING IS A VITAL TECHNOLOGY IN MANY

AREAS -

« COMMUNICATION AND INFO. PROCESS.

« MEDICAL DIAGNOSIS AND SCI. INSTRUMENTATIO
. PROTEIN MODELING & PERSONALISED MEDICINE.




Lecture-3: Accessing DNA, Protein and Cancer Databases, Numerical Mapping Schemes by Prof. S.N.Sharma

—E BN rep— e — - ——

Frol Larpews s o0 Sharm

Date: 30-08-22
Lecture-4: Discrete Transforms by Prof. Rajiv Saxena (Former VC, Jaypee University, AnoopShahr, & Adjunct
Professor, JIIT Noida)
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Fast Fourier Transform (FFT)

= Published in the year 1985 by Cooley & Tukey.

« FFT CM = (N/2) logzN

 FFT CA = (N/2) logzN
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Lecture-5: Computation Using MATLAB-I by Prof. S.N. Sharma, IIITDM Jabalpur
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Date: 31-08-22.
Lecture-6: Digital Filtersby Prof. Rajiv Saxena (Former VC, Jaypee University, AnoopShahr, & Adjunct
Professor, JIIT Noida)
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Lecture-7: Computation Using MATLAB-1I by Prof. S.N. Sharma, IIITDM Jabalpur

8131722, 8220 PM Meet - emo-mnxv-pav

® reC P Prof. Sanjeev Narayan Sharma is presenting

For Loops
Rafiya Jan (Scho..

« For loops allow a group of commands to be repeated for a
fixed, predetermined number of times. The general form of
a for Loop is

for x= Array
(Commands)
end

+ The commands between the for and end statements are
executed once for every column in a array. At each
iteration, x is assigned to the next column of array; during
the n time through the loop x= array (:, n)
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Date: 01-09-22
Lecture-8: Introduction to Bioinformatics MATLAB Toolbox by Dr. D.K. Shakya, SATI, Vidisha, M.P.
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Lecture-10: Hands on Bioinformatics MATLAB Toolbox by Dr. D.K. Shakya, SATI, Vidisha, M.P.
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Date: 03-09-22
Lecture-12: Computational Identification of protein coding region in DNA by Prof. S.N. Sharma, IIITDM
Jabalpur
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Lecture-13: MATLAB Implementation of Computational Identification of protein coding region in DNA by Mr.
Yashpal Yadav
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Date: 05-09-22
Lecture-14: Next generationsequencing
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Lecture-15: From Genetics to Cancer Genome by Prof L. Shashidahra, IISER, Pune
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Basic features of all forms of life: Central Dogma of Life!

Divya Jain

by Dr. Pushpendra Singh, ICMR (NIRTH), Jabalpur, M.P.
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Date: 06-09-22
Lecture-16: Computational Identification of Hot Spot in Protein by Prof. S.N. Sharma, IIITDM Jabalpur

» The characteristic frequency can be determined from
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Lecture-17: MATLAB Implementation of Computational Identification of Hot Spot in Protein by Mr. Yashpal
Yadav




Date:07-09-22
Lecture-18: Molecular Dynamics Based Genome Annotation by Prof. B. Jayaram, IIT Delhi
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Date: 08-09-22
Lecture-19: Basics of machine learning-I by Dr. S.D. Sharma, JUIT Solan, H.P.
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Lecture-20: Basics of machine learning-II by Dr. S.D. Sharma, JUIT Solan, H.P.
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Date: 09-09-22

Lecture-21: Machine learning Application in Genomics & Proteomics-1 by Dr. S.D. Sharma, JUIT Solan, H.P.
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Lecture-22: Machine learning Application in Genomics & Proteomics-1I by Dr. S.D. Sharma, JUIT Solan, H.P.
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Date:10-09-22
Lecture-23: Some open research problems in computational Genomics and Proteomics & Useful referencing by
Prof. S.N. Sharma, IIITDM Jabalpur

Computational Tools for Solving Research Problems

. Filtering (IIR/FIR/Optimum)
. Spectral Analysis (Parametric and Non- Parametric) I
. Multi-rate Signal Processing (Filter Banks) I ‘
f
|
!

e
. Transforms(Fourier, S, Wavelet, RFT, FrFT) . .
. Time-Frequency Analysis o g
. Empirical Mode decomposition ML\L

. Hidden Markov Model

. Machine Learning

. Deep Learning
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Some Potential Research Problems
in

Computational Genomics & Proteomics

Development of Application Specific Numeric Mapping Schemes for
Nucleotides & Amino Acids
REFERENCES
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Closing ceremony

During the closing ceremony of this program, Prof. R.K. Sharma (Hon'ble VC, JUIT), Prof. S.N. Sharma
(ECE, IIITDM, Jabalpur ), and Prof. Rajiv Kumar (HOD, ECE JUIT) were present. The FDP was coordinated
by Prof. S.N. Sharma, IIITDM Jabalpur & Dr. S.D. Sharma JUIT Waknaghat.
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5. Evaluation
Quiz-1-Online-FDP-E & ICT-Computational Genomics and Proteomics-02-09-2022 (9:00pm- 9:30 pm)
Quiz-2-Online-FDP-E & ICT-Computational Genomics and Proteomics-09-09-2022 (9:00pm- 9:30 pm)



6. Feedback from the participants

How will you evaluate FDP in overall on the scale of 1 to 5 (with 1 being lowest and 5 being
highest)?

46 responses

1 (Below Average)
2 (Average)

3 (Good)

4 (Very Good) 13 (28.3%)

5 (Excellent) —31 (67.4%)

How will you evaluate Experts on the scale of 1 to 5 (with 1 being lowest and 5 being highest)?

46 responses

@ 1 (Below Average)
@ 2 (Average)

® 3 (Good)

@ 4 (Very Good)

@ 5 (Excellent)

78.3%

19.6%

7. News in social media:

Facebook:
https://www.facebook.com/JUITWSolan/photos/pcb.2637864179683412/2637864119683418/

https://www.facebook.com/JUITW Solan/photos/a.608184322651418/2634832023319961/? cft [0]=AZXV77ix

0ER8veZpRDztjNccLXIMIFNw5Z4CoscsGzXkUTITBRgfM4KwszSvzZRRMFFCgd8oNDd6510jel VEraVx8M M

1jWpMGij_2mmRaT1Xtk3ZN2xTg6W9IQw3deeE9z3uMS6¢c9Y 6kK26tYIMUqwDyg6bnWirTfly-
oLvpMVOfAmRipt4dihYY95eEodGKeRcemYDWyiBpzpofPmfrnO-G-& tn  =EH-R

https://www.facebook.com/JUITW Solan/photos/pcb.2623673207769176/2623671477769349/? _cft  [0]=AZU3Y

6rKuR94u48ThL.NeVqefv6jbiTOPEYEsPnpbpdpZYwxEmz2rsCTyoO7PzA-Yn--

BMdHm3xkFWpnKeWbjaagl YvyjROmYRVFopVzHSoQOfbbS6YIGggmIJwT_9j-
160NYVLItKgCW70jaSwUOP50tCNMWCCs43WcoUjlJT8ydgApRk6BdTt20crkvDvK9bMi23nFyjipNO KeDS8¢

AZMZi& tn_ =*bH-R

LinkedIn
https://www.linkedin.com/feed/update/urn:li:activity:6970074681236180993




8. News in Print Media:
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FDP on Computational Genomics &
Proteomics at JUIT Solan in Collaboration with
IITDM Jabalpur

The faculty development program (FDP) on
Computational Genomics & Proteomics got successfully
completed on 10.09.22. This event was sponsored by
Electronics & ICT Academy, an initiative of Ministry of
Electronics & Information Technology, Government
of India. The event commenced on 28.08.22 and
was jointly organized by ECE departments of Jaypee
University of Information Technology (JUIT), Waknaghat,
Solan & IITDM Jabalpur. During this two-week FDP
eminent speakers delivered talks on Fundamentals
of Molecular Biology, Genome Sequencing, Signal
Processing, Machine learning, Personalized Medicine,
MATLAB Programming & Computer aided drug
design. Also, Numerous case studies were discussed
to highlight the applicability of computational methods
in facilitating molecular biology experimentations.
The learned speakers who delivered the talks in this
program include Prof. B.Jayaram (lIT Delhi), Prof. L.
Shashidhara (IISER, Pune), Prof. Rajiv Saxena (JIIT
Noida), Dr. Pushpendra Singh (Scientist, ICMR), Prof.
S.N.Sharma (IlITDM, Jabalpur), Dr. D.K. Shakya (SATI,
Vidisha), Dr. S.D. Sharma (JUIT, Waknaghat) and
Yashpal Yadav. Prof. Aparajita Ojha, Coordinator E&ICT
Academy Jabalpur, emphasized the importance of such
collaborative programs. In his concluding remarks Prof.
R.K. Sharma, Vice Chancellor, JUIT Waknaghat wished
that this program will promote collaborative cross-discipl
nary research and participants will contribute towards
the nation building by developing novel solutions for the
existing molecular biology problems using computational
tools. During the program Dr. Rajiv Kumar (Professor &
Head, ECE, JUIT Solan) was also present in the closing
ceremony. The program concluded with vote of thanks
delivered by Prof. S.N. Sharma, IIITDM Jabalpur & Dr.
S.D. Sharma JUIT Waknaghat, Coordinators of this
events.

The Hindu (14-09-2022),
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