
























































































































RAMAIAH 
COLLEGE OF ARTS. 
SCIENCE & COMMERCE 

DEPARTMENT OF CHEMISTRY & BIOCHEMISTRY 

To, 21 September 20200 
The Principal 

RCASC, Bengaluru. 

From, 
Dr. Asha KS 

Department of Chemistry & Biochemistry 
RCASC, Bengaluru. 

Sub: Submission of Declaration Letter for the approved Seed Money Proposal 

Dear Madam, 

I, PI, Dr. Asha K S, Assistant Professor, and Co-PI, Prof. Prasanna Kumar S G. Associate 

Professor, belonging to Chemistry/Biochemistry Department have submitted the proposal 
entitled "Synthesis of photo catalytic metal organic coordination polymers and their application 
towards the decomposition of organic pollutants'" for seed money. We sincerely thank you and 

management for considering our proposal and granting the seed money. 

As per the statement in our proposal, this project will be completed in the next 2 years (or 3 

years) from the start day of the project (November 2020) provided the availability of equipment 

mentioned in the proposal as sOon as possible. 

We are happy to abide with the Terms & Conditions as mentioned by the institution. 

Sincerely yours, 

I120 

Dr. Asha K S 
S. 

Prof. Prasanna Kumar 

(Co-Pi (Principal lnvestigator) 
202 



RAMAIAH COLLEGE OF ARTS, SCIENCE & COMMERCE 
MSRIT Post, MSR Nagar, Bengaluru - 560 054 

RCASC Funded Research Projects 

Post Award Research Administration: 

The Principal Investigator is responsible for conducting the project in accordance with the 

highest professional standards and for assuring that the project is executed as proposed in the 
application for funding. The Pl is also responsible for adherence to College regulations as well as 

the terms and conditions of the award, assuring the appropriateness of expenditures, 

documenting that is required and submitting progress reports to the concerned authority as 

required by the terms of the award. 

SL. PARTICULARS DESCRIPTION REMARKS 

NO. 
1 Approval Before the start of the project, prior 

approval should be obtained from the 
competent authorities, if animals/ 

NA 

humans/ cell lines are used in the 

research work. 

As per the goals/ objectives specified in YES 
the proposal and ensuring that the 
scope of work and deliverables are 
completed in a quality manner within 

the scheduled duration. 

Implementation of the 
project work 

2 

3 Budget The fund utilization must be YES 
accomplished within the 

budget and timeline and comply with 

the rules and regulations. 
Quarterly report regarding the status of As per the 
the project, in a specific format should progress the 
be submitted through the HOD to the report may 
Head of Research and the Principal. 

specified 

4 Progress/Performance report 

be 

submitted 

5 Evaluation The quarterly report should be YES 
presented before the Review 

committee and the suggestions to be 

implemented. 
Maintaining a data system to collect Data will be 
appropriate data needed to document documented 

progress, report performance and and 

evaluation of the project. 

6 Documentation 

maintained 

by myself 



and Co-p 

If there are any deviations/untoward YES 

incident it should be immediately 

reported to the higher authorities or 

the investigator has to discontinue the 

work in middle, 

should be given to the management 

Reporting 

prior information 

and see that the smooth conduction of 

the work is continued. 

The final report (soft copy & hard copy) 

should be submitted through the HOD 

8 Submission of the project YES 
report 

to the Head of Research and the 

Principal. 
The fund utilized should be audited YES 
from a chartered accountant and 

9 Utilization certificate 

submitted along with the final project 
report. 
The committee will review the reports YES 
to ensure compliance with all the grant 

10 Project close out 

terms and conditions as well as to make 
sure the funds was spent appropriately 
and confirm. 
The investigator is required to retain 

11 Record Retention 
YES 

the financial and programmatic 
records, supportingg 
statistical records, and all other records 

documents, 

that are required by the terms of a 

grant, or may reasonably be considered 

pertinent to a grant, for a period of 5 
years from the date the final report 
submission. 

12 Paper presentation/ 
Publication/Inventions/Patent 

Paper presentation can be done in the YES 
conferences/ seminars 
acknowledgement. 
A research paper should be published 

with due 

reputed 

acknowledgement. 
In a journal with due 

If there are any patent to be filed, it 

should be processed through the 

College IPR cell. 

Note: Investigators must ensure that prudent business decisions are made of the expenditure 

of funds, and must monitor Financial Conflicts of Interest, Nepotism, and Research Misconduct. 

Principal investigator and the co-investigator has to give an undertaking that in case of the exit 



Or dny one of the person ,the other person should complete the project and submit the UC in the stipulated time, however failing to do so ,the amount sanctioned is going to be recovereo from the person/s. 

a 220 

Dr. Asha S 

(PI 
Principal 

Prof. 
Panhnna 

kuma SG 

(C-P1 



RAMAIAH 
College of Arts, Science 

& Commerce Inter Office Memo 

From: To: 

The Principal Dr. Vasanth K Bhaskara 

RCASC Asst. Professor, Dept of Chemistry/BC 

RCASC 

Date: 24.09.2020 

OFFICE ORDER 

With reference your Seed Money Research Proposal budget, we are pleased to 

inform you that the seed money of R1.5 lakhs has been sanctioned by the 

Management for the Research Project. 

You may start your project work immediately and inform the progress of the 

project from time to time to the undersigned. 

Dr. A. Nagarathna 
Prncipal 

ecelved 

MS. Ramaiah Culege of Arts, Science &Commerce 

MSRIT Post, MSR Nagar 
Bangalore 56 0054 

h 0f. 20 



RAMAIAH 
College of Arts, Science 
& Commerce 

DEPARTMENT OF CHEMISTRY & BIOCHEMISTRY 

Date: 24th Sep.. 2020 
To, 

The Prineipal, 

RCASC. 
Bengaluru. 

From, 
Vasanth K Bhaskara Ph.D, 
Department of Chemistry & Biochemistry, 
RCASC, 
Bengaluru. 

Sub: Submission of Declaration Letter for the approved Seed Money Proposal 
Dear Madam, 

I, Dr. Vasanth K Bhaskara, Assistant Professor, belonging to Department of Chenmistry & Biochemistry and Dr. Vijaya V Mysorekar, Department of Pathology, RMCH have submitted proposal entitled "Molecular Characterization of Cancer Stem Cell Mediated Drug Resistance in Triple Negative Breast Cancer (TNBC)" for seed money. We sincerely thank you and 
management for considering our proposal and granting the seed money. 

As per the statement in our proposal, this project will be completed in the next 2 years (or with minimum extensions justified in written accordingly) from the start day of the project (October. 2020 with the physical availability of students). 

We are happy to abide with the Terms & Conditions as mentioned by the institution. We have also enclosed necessary ethical clearance approvals from the concerned authority. We are going to execute with drug resistance studies based on IHC protocol as mentioned in project and cell culture work cannot be of our priority as equipment fund has been cancelled. 

Sincerely yours, 

Vasanth K Bhaskara, Ph.D 
D SG 

Head bftsDepartment 
CHEMISTRY BNO-CHEMSTRY 

M.S. Ramaiah College of Arts, 
Science & Commerce 

Bangalore 580 054 

Principal Investigator, 
Department of Chemistry & Biochemistry, 
RCASC. 

Bengaluru. 



RAMAIAH 
College of Arts, Science 
&Commerce 

Research and Development Fund 

Evaluation Criteria 
Dr. Vasanth K Bhaskara Name of the Principal Tnvestigator 

Department 
Atiliation 

Chemistry & Biochemistry 

RCASC 
Name of the Co-Principal Investigator |Dr. Vijaya V. Mysorekar 

Pathology |Department 
Aftiliation Ramaiah Medical College & Hospital 

Title of the Proposal 
olecular Charucterization of cancer stem cell mediated drug resistamce in Triple 

Negative Breast Cancer (TNBC 

Item BUDGET Amount 

(In Rs.) 

st Year 2nd Year 3rd Year Total 
. uipmeni I. lnverted I51AK 

Microscope 
2. CO 

incubator 

Benchtop 
Centrifuge 

2. Consumables I. Culture 1. Culture Media 1.25 LAKH 

2. Trypsin 

Pipettes 
Petridishes, 

Media 

Trypsin 
3. Pipettes 

Petridishes, 

. 

etc. 

etc. 3. Chemical 
4. Antibodies Reagents 
5. Chemical 

Reagents 
NIL 3 Research Assistant NIL 

NIL NIL 4 Travel 

5. Other costs OutsourCing 25.000 
samples for plate 
reader analy sis 

for MTT assay. 
SRB assay, ete 
I Lakh 3LAKH Grand totalrequested) 2Lakh 

1.5 lakhs 
Grand iotal (reviscd) 

This project requires cell culture facility which can be accessed at RMC. The Pl has already made 

measure for a general MoU with RMC. Project specific MoU need to be generated 



DICAN 

M.S. RA MAIAH MEDICAL COLLEGE 
AND HOSPITALSs 
ETHICS COMMITTEE 

MSR NAGAR, MSRIT POST, BANGALORE 560 054 INDIA Tel: 080-23605190, 23601742, 23601743, 23605408 Fax: 080-23606213 E-mail: msr_medical@dataone.in, msrmedical@gmail.com web: www.msrmc.ac.in 
Ref.No. Reg. No.ECR/215/Inst/Ker/2013 

MSRMC/EC/2015 Date: 2 1u l2etS 

To, 

Dr. Vasantha Kumar Bhaskara, 
Department of Biochemistry, 

M.S. Ramaiah College of Arts Science and Commerce, 

Bangalore 560 054 

Sub: "Molecular characterization of Triple Negative Breast Cancers (TNBC)." 

*********** 

The above mentioned Academic Protocol was placed before the Ethics Committee in the 

meeting held on 17th Oct, 2015 and the same was approved by the Ethics Committee. 

AD 
(Dr. A.t. Ashok 

MembER1BWERETARY 
For ETHICS COMMITTEE 

M.S Ramaah Medical Colege and Hosptal 
Bangakore-560 054 



RAMAIAH 
College of Arts, Science 
& Commerce 

Inter Office Memo 
From: To: 

The Principal Dr. Krishna Rao Jagarlamudi 
RCASC Asst. Professor, Dept of Chemistry/BC 

RCASC 

Date: 24.09.2020 

OFFICE ORDER 

With reference your Seed Money Research Proposal budget, we are pleased to 

inform you that the seed money of R2.90 lakhs has been sanctioned by the 

Management for the Research Project. 

You may start your project work immediately and inform the progress of the 

project from time to time to the undersigned. 

Dr. A. Nagarathna 
Prncpal 

M.S. Ramaiah College of Arts, Science & Conmumerce 

MSRIT Post, MSR Nagar 
Bangalore 56 0054 

24/ 9/ 



RAMAIAH 
College of Arts, Scienco 
& Commerce 

Departnent of Chemistry/Biochemistry 

Date: 23-109-2020 

Bengaluru To, 
The Principal, 

RCASC 

Bengaluru. 

From, 
Dr. Krishna Rao Jagarlamudi (PI) 
Department Chemistry/Biochemistry 
RCASC, 
Bengaluru. 

Sub: Submission of Declaration Letter for the approved Seed Money Proposal 

Dear Madam, 

I. Dr. Krishna Rao Jagarlamudi, Assistant Professor belonging to Department of 
Chemistry/Biochemistry and Dr. Nagagireesh Bojanala, Dean, Head of Research, RCASC along 
with Co-Pls (Dr. Sujani BK, HOD, Dept. Of Obstetrics and Gynecology. RMCH) and (Dr. KNC 
Murthy, Principle Scientist, CRL, RMCH) from Ramaiah Medical college and Hospital (RMCH) 
have submitted proposal entitled Premature Ovarian Failure (POF) mutation detection by 
exome capture and Next Generation Sequencing for seed money. We sincerely thank you and 
management for considering our proposal and granting the seed money. 

As per the statement in our proposal, this project will be completed in the next 2 years from the 
start day of the project. We are ready to start project from November 1s, 2020 

We are happy to abide with the Terms & Conditions as mentioned by the institution. We have also 
enclosed necessary ethical clearance approvals from the concerned 

Sincerely yours, 

Magsinesh 

Co-P Dr. NagagreesW Bojandfa { 28 PI: Dr. Krishna Rao Jagarlamudi 



RAMAIAH COLLEGE OF ARTS, SCIENCE & COMMERCE 
MSRIT Post, MSR Nagar, Bengaluru- 560 054 

RCASC Funded Research Projects 

Post Award Research Administration: 

The Principal Investigator is responsible for conducting the project in accordance with the highest 

professional standards and for assuring that the project is executed as proposed in the 

application for funding. The Pl is also responsible for adherence to College regulations as well as 

the terms and conditions of the award, assuring the appropriateness of expenditures, 

documenting that is required and submitting progress reports to the concerned authority as 

required by the terms of the award. 

SL. PARTICULARS DESCRIPTION REMARKS 

NO. 

1 Approval Before the start of the project, Submitted all 

prior approval should be obtained 

from the competent authorities, if 

animals/ humans/ cell lines are 

used in the research work. 

documents to 

Ethical 

Committee, 
RMCH and 

application 
under Review. 

Hoping to get 

clearance by 
October 15th, 

2020 

the goals/ objectives Yes, 2 years As per 

specified in the proposal and 
ensuring that the scope of work 

and deliverables are completed in 

quality 

scheduled duration. 
The fund utilization must be Yes, I agree 

accomplished within the specified 

budget and timeline and comply 

with the rules and regulations. 
Quarterly report regarding the 

status of the project, in a specific 

2 Implementation of the 

project work 

a manner within the 

3 Budget 

As per project 
4 Progress/Performance report 

progressionI 

format should be submitted will 

through the HOD to the Head of update/Submit 

Research and the Principal. accordingly to 

respective 
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RAMAIAH 
College of Arts, Science 
& Commerce 

Inter Office Memo 
rom 

The Principal 
To: 

RCASC 
The Chief Executive 
GEF Engg & GS 

Respected Sir, 
Date: 25.09.2020 

With regard to the sanction of seed money for Research Projects, the following faculty 
members have submitted the declaration letter for the approved seed money proposal. 

1. Dr. Asha K.S 

2. Dr. Krishna Rao J 

3 Dr. Vasanth K Bhaskara 

Kindly approve the same and do the needful. 

wtta 

DrNagarathna 
Principal 

Anhala 

Cnnatle au 

25bo 

lla 
wagagheesA 



Gmail Principal Msrcasc <principal.msrcasc@gmail.com 

Sanction of Seed Money 
1message 

Principal Msrcasc princpalmsrcasc@gnmail.com 
To: Adhi sakthi sadhi_eng@msrcasc.edu.in>, Aditi arun rao saditiarunrao psy®gmail com> Dhanashri Vaishah 
<vdhanashri@gmail.com>, Dr Lakshmikanth RN <lakshimisand.al@gmail.com>, Dr Vemula Vati 
<vemula.vani@gmail.com, "Dr. A. Nagarathna" <dr.nagarathaa@gmai.com>, "Dr. Anaranath 
samarnathsa@gmail.com>, "Dr. Anuradha Ramanna" <anuramarnna polsc@gmail.com, "Dr Aruna Kuman ML 
<drarunakumariml@gmail.com, "Dr. Asha KS" <astha.nair.ks@gmai.com>, "Di Ashok Kumar HG" 
sashokame84@gmail.com>, "Dr. Chakrapani Gopal" <chakrapani0819.rcasc@gmail.com, "Dr Geetika Pant 
<way2geetika@gmail.com>, "Dr. Harisha" <harish. ukkunda@gmail.com, "Dr. Krishna Rao 
sankammachowdary 1@gmail.com>, "Dr. M.Lakshmi Pathi Naidu" <mlpnaidu@gmail.com, "Dr. M Vidya" 
mvidyalu@yahoo.co.in>, "Dr. Nagagireesh" <gireesh.bojanala@gmail.com>, "Dr. Nirmala Devi D" 

snirmaladevi 1012@gmail.com>, "Dr. Padmalochana" <lochana.rebello@gmail com>, "Dr, Prathbha V Kalburg 

<prathibavk@gmail.com>, "Dr. Preeti Gupta" <preetijain27@gmail.con>, "Dr. Pushpa H" 
<ramesh.pushpa1@gmail.com, "Dr. R. Prashanthi" <prashanthibt 10@gmal com, "Dr. Radha Dayandhi" 
radha_varvan@yahoo.co.in>, "Dr. Rashmi Nagesh" <rashmi.nagesh 1689@gmail.com, "Dr. Santosh Anand 
<sanand.biotech@gmail.com>, "Dr. Satya Suresh" <ss.manuscupt@gmail.com, "Dr. Vasantha Kumara Bhaskar 
vasanthkbhaskara@gmail.com, "Dr. Vibha Vinayakumar Bhat" <vibhamadhava@gmail.com>, "Dr. Vijay Kumar Reddy 
profvkreddy.vkreddy@yahoo.com>, "Dr. Vinutha M" <vinutha_gowda@yahoo.co.in, "Dr.Bindu Nambiar" 
<deanmgtrcasc@gmail.com>, "Dr.Channarayappa" <channarayappa@gmail.comn>, "Jayashree D.R" 
sjayashreedr2012@gmail.com>, Kishan <kishan.jour@gmail.com>, malathi palani <malathipalani@gmal com>, Mr 

Lakshmi Pathi V <lakshmipathi_cs@rmsrcasc.edu.in>, Mr Prasanna Kumar <prasannakumar. chhem@gmail.com> Mr 

Ramakrishnaiah T N <ramakrishnaiahtn@gmail.com>, Mr Ravindranath <ravi.rayapur@gmail com>, "Mr Surendra A S 

suri.jain@gmail.com>, "Mr. Ajay Krishna" <ajaykrishna1994@gmail.com>, "Mr. Jayanth H" 
sjayanthhanumanthaiah@gmail.com>, "Mr. K.R Dasegowda" <dasegowda@gmail.com>, "Mr. Manjunath A.S" 
<manjunathronur@gmail.com>, "Mr. Naveen Kumar M" <naveenbio 10@gmail.com>, "Mr. Prasanna Srinivas R" 
<microprasanna@gmail.com, "Mr. Raju N" <rajunnayaka64@gmail.com>, "Mr. S. Prakash Nimtbalkar" 
<prakashnimbal@gmail.com, "Mr. Shankar Guddad" <sgbgk31@gmail.com>, "Mrs Dr. Shobha L" 
<shobhamsrcac@gmail.com>, Mrs Karanam Kavitha <karanam.kavitha@gmail.com>, Mrs Malini MR 
<malinichem@msrcasc.edu.in>, "Mrs Padmaja M.R" <padmaja.mandyam@gmail.com, "Mrs. Haritha A" 
<harithaehs@gmail.com>, "Mrs. Roopa HS" <hsroopa26@gmail.com, "Mrs.Ashwini ramesh" 
<msrcasc.mb.bt@gmail.com>, Ms Suma C «sumac236@gmail.com>, "Ms. Monica R" <monuraj930@gmail.com, "Ms 
Neha" <nehasangram0@gmail.com>, "Ms. Prabhavathi J" sjprabha.89@gmail.com>, "Ms. Prarthan Subbaiah N" 
sprarthan2@gmail.com>, "Ms. R. Muthusivagami" <r.muthusivagami@gmail.com, "Ms. Rachana D" 
<rachanad.babu@gmail.com, "Ms. Roopashree B.N" sroopashreebn1990@gmail.com>, "Ms. Sindhuja A" 
<sindhuja28@gmail.com>, "Ms. Soumya Shanbhag" <soum_sss@yahoo.co.in>, "Ms. Sowbhagya R" 
<sowbhagyachandru@gmail.com>, "Ms. Thulasi M.B" <thulasi.mb@gmail.com>, "Ms. Usharani S R" 
usharanisr.91@gmail.com>, "Ms. Veena Shankar Terdal" <neha.terdal@gmail.com>, "Ms.Lakshmi V" 
contactlakshmimurugan@gmail.com>, "Ms.Sanjogita R" <sanjogita.ramesh@gmail.com>, "Ms.Savitha B H" 
<savisati@gmail.com>, NAVEEN KUMAR R <nkr.hsd@gmail.com>, priya murthy <haripriyamsc@gmail.com> "Prot. B.S 
Jayarama" <jayaram.commerce@gmail.com>, R Srividya <srividyajanu12@gmail.com>, "Ramya Kumari B.S" 
<ramyarr24@yahoo.co.in>, Rohini jagadish <rohinijagadish.msrcasc@gmail.com>, savitha R 
savitha.ranju@gmail.com>, Shailaja M <shailaja.psy@gmail.com>, Shruthi N «sparkleshruthin@gmail.com>. snehalatha 
esnehavsuma7@gmail.com, Vijayalakshmi D «vijayalakshmibrg@gmail.com> 

Thu. Sep 3 2020 at 4 50 PM 

Dear All, 

In continuation of our circular No PO/2018-19/66 dated 14,12.2018 regarding the submission of proposal for the 
seed money, 
we are happy to inform you that the seed money has been sanctioned for the 6 projects out of 16 projects 
subrnitted. The faculty members whose projects have been approved will be ntimated separately with the terms 
and conditions for utilizing the seed money. 

DrA. Nagarathna 
Principa 
Ramaah Coleye ol Arts S(It dCot 

Bengaluru 



RAMAIAAH 
College of Arts, Science 
& Commerce 

14.12.2018 
Ref: PO/ 2018-19/66 

CIRCULAR 

This is to inform all the faculty members that it has 

been decided by the Management to give the SEED 

MONEY for the in-house projects by the departments. 

In this regard, you may submit the project proposal 

properly framed to the undersigned to avail this 

facility. In case your project is approved, seed money 

will be released to do the project. 

ak 

Prunc1pa 
S.Ramaigh Celege of Arts, Science & Commeroe 

MSRIT Post, MSR Nagar 
Bangalore 56 0054 



GOKULA EDUCATION FOUNDATIOON 

MSR NAGAR, BANGALORE-560054. 

Date: 19/08/2020 

From: The Chief of Finance To: The Chict ENecutive 

GEF (Engg. & GS). GEF (nyg. & GS). 

Sub: - Research & Development Project Funding Scheme. 

***** 

ln order to promote Research and Development activities among the stafT in the field of pure science, it is 

proposed to extend funding from the College for Researeh Projects. This will provide a plat form to faculties 

to publish quality research publication and also go for external funding from CGovernment Agencies and 

Corporates. 

Similar funding seheme has been introduced in MSRIT and there are good numbers of research activities 

are happening. The tnding amount per project is limited Rs.5.00 lakhs in MSRIT. 

The Prineipal and Dean (Research) of MSRCASC were asked to work on the above lines to frame the 

polices and they are working on this since December 2019. The College has called proposal from its 

faculties and sixteen proposals were shortlisted for evaluation by external experts. Out of this sixteen 

proposals the following six proposals were considered for funding based on merits and eredentials of 

Investigator. 

Principal 
Investigator 

Funding 
Requirement 
(Rs. in lakhs) 

S Research Project Name Department Co-Investigator 
No 

Premature Ovarian Failure Dr. Krishna Rao 
Dr. Nagagireesh 

Bojanala, Re 
(POF) mutation detection Chemistry & Jagarlamudi. 

2.90 by exome capture and next Biotechnology Assistant 
search Head 

generation sequencing Professor 
Contrel and detoxification 

Dr. Nimala Dr. Manjunath of Myeotoxins in food and 

feed-A biological Microbiology Devi. Assistant A S. Assistant 3.10 
Professor Professor approach 

Dr. Vijaya V 

Mysorekar 
Professor, Dept. 
of Pathology 

Molecular 
Characterization of cancer Dr. Vasanth K 
stem cell medicated drug Chemistry & 

resistance in Triple 

negative Brest Cancer 

(TNBC) 

Bhaskara. 
I.50 Biotechnology Assistant 

Ramaalh 
Professor 

Medical College 

&Hospital 
Structure based design and 

functional evaluation of Dr. Vemula Dr. Nishitha K 
4 

potential inhibitors against 
HPV E6 protein 

Microbiology Vani, ASsistant P. Assistant 3.87 

Professor Professor 



2 

Principal 
Investigator Funding 

Requirenment 
Rs. in lakhs) 

SI. Research Project Name Department Co-Investigator NO 

SynthesiS of photoo 
catalytic imetal organic 
coordination polymers and Chemistry & 
their application towards 

the decomposition of 

organic pollutants 
Study and evaluation of 

Cymbopogon species on 

Mr.Prasanna Dr. Asha K S. 
Kumar S G. Assistant 3.26 Biotechnology Associate Professor 
Professor 

Dr. Vinutha M. Dr. Akshatha K Biotechnology Methicillin Resistant Assistant N. Assistant 1.16 & Genetics Staphylococcus aureus Professor Professor 
(MSRA) 

Total 15.79 

The total cost of funding for the above sis project is Rs. 15,79 lakhs and in addition to this, the common 
Infrastructure cost estimated is at Rs.5.00 lakhs. Accordingly. the total expenditure proposed will Rs.20.79 
lakhs. 

Hence, the approval is requested for (i) introduction of Research & Development Funding Scheme in the 
college and also (ii) approval for Rs.20.79 lakhs towards funding for six research projects 
It may be noted that out of the said funding of Rs.20.79 lakhs an anmount of Rs.I1.41 lakhs will be towards 
purchase of equipments and developnent of infrastructure in the college. 

For kind approval and orders. 

Chief ofFinance 

Chiet Execuftive 

The Hon' ble Direetor-MSRCASC 

The Hon'ble Director- MSRCASC 

Pi nupd 

Sch 











































































































MS Ramaiah College of Arts, Science and Commerce 

Dept. Of Biochemistry 

Seed money project report-2021 

Project Title: Female Infertility Due to anovulation detected by gene sequencing 
PI: Dr. Krishna Rao, PhD, Assistant Professor, Dept. Of Biochemistry (PG), MSRCASC 
Co PIs: Dr. Sujani BK, Professor & HoD, Dept. Obstetrics and Gynecology, RMC&H. 
Dr. KNC Murthy, Principal Scientist, Central Research Laboratory, RMC&H. 

Dr. Nagagireesh Bojanala, Dean & Head of Research, Department of Lifesciences, 
MSRCASC 

Report prepared: Dr. Krishna Rao, PhD, Assistant Professor, Dept. Of Biochemistry (PG). 
MSRCASC 

Suggestions: Dr. Sujani, RMC&H and Dr. Priyanka 

Work done: DRP number from Ramaiah Medical Colege 
Ethical clearance from Ramaiah Medical College (attached) 
Sample collection is going with Dr. Priyanka at Ramaiah Milann hospital. 

(Attached email). 

Sequencing: Talks are going on with Strand life sciences, DART and Molsys 

. 
Head of the Department 

HEMISTRY/BIO-CHEAIS TRY MS Ramaiah Coilege of Arte, Science & Commerce 



RAMAIAH ETHICS cOMMITTEE 

Medical College Peg No FR/1 

Rnw 

MSRMC/Ec/AP-02/12-2020 
Date: 01 Dec 2020 

To, 
Dr. Sujanl BK 

Department of Obstetrics and Gynaecology, 

M.S. Ramaiah Medical College, 
Bangalore 560 054 

Sub: "study of Female Infertility due to anovulation detected by gene sequencing" 

********* 

The above mentioned Academic Protoco: was placed before the Ethics Committee in the 

meeting held on 27 Nov, 2020 and the same was approved by the Ethics Committee. The study has 

been approved for a period of 2 years. The Ethics Committee expects to be informed about: 

Any Adverse Event and Serious Adverse Event occurring in the course of the study, 

Any amendmcnts to the protocol, change of study procedure, site/investigator and premature 

termination of the study with reason along with sumnary and, 

Progress of the study, final at the end of the study along with interim reports to be given at six 

months from the date of approval of the study. 

Kindly note that a copy of the consent document to be given to the study participant giving 

the consent and the members of Ethics Committee have rights to monitor the trial with prior 

intimation. 

(Dr. Anuradha H) 

Member SecretaryEC RY 

For F CHicS COMiATTEE 

MS Ramaian Mediul Ccliege arnd Hospitals 
angalur u054 

MSRamaiah i93 
MSRIT Post 
Bangalore 560 54 

+91 080 2300 5190 1742 
,t h Meue al Coiege & HospItals 

+91 0B0 2360 1743 5406 

+91 080 2360 6213 

www.ramaiah-inoia.crg 
msrmedical@msrmc at ir 

nsimedicalagmailtoi 

Tmedicalcoliege arainaiah itcfia re 



RAMAIAH MS Ramaiah College of Arts, Science and Commerce 
Re-accredited A' by NAAC. Permanently Affiltated to Bengaluru Central tUnversty 

Approved by Governnment of har nataka, Approved by AICTE, New Delhi, 

Recognized by UGC under 2 & 128 of UGC act 1956 

College of Arts, Science& 
Commerce 

Letter of Association 
24-09-2020. 

Project title: Premature Ovarian Failure (POF) mutation detection by Exome Capture and Nexi 
Generation Sequeneing. 

Background and Rationale: In humans. premature ovarian failure (POF) is defined as a primary 
ovarian deteet characterized by absence of menarche (primary amenorrhea), or premature depletion 
of ovarian follicles /arrested folliculogenesis before the age of 40 years (secondary amenorrheaj, PO 
is a global problem' that aftlicts 1-4% of women under age 40, and genetics contributes significantly 
to POF. Importantly. POF in vast majority of women is non-syndromic, i.e., only affects ovarian 
function. The search for genes critical for human ovarian failure is hampered by lack of patients with 
fortuitous autosomal translocations, small families, and by relatively uninformative chinical 
phenotyping. To date. classical geneties, linkage, and association studies have not been useful tools 
to uncover the plethora of genes involved in ovarian failure. In the present study. we propose to apply 
high throughput sequencing for mutation detection and to comprehensively examine hundreds of 
candidate Ovarian failure genes. Our long-term approach is to apply whole exome sequencing to 

identify mutational hotspots for POF within human populations. Towards this goal, we aim to 
sequence exomes of 5 affected females from 3 families to identify causative mutations. 

Investigators: The project involves mutual collaboration of expertise between Ramaiah Medical 
College & Hospital (RMCH) and Ramaiah College of Arts, Science, and Commerce (RCASC). From 
RMCH. Dr. Sujani, Professor & HoD. Dept. Obstetrics and Gynaecology will be the Principal 
Investigator (PI) and Dr. KNC Murthy, Principal Scientist, Central Research Laboratory will be the 
Co-Principal Investigator (Co-PI). From RCASC, Dr. Krisha Rao J, Assistant Professor, Department 
of Biochemistry and Dr. Nagagireesh Bojanala, Dean of Research, Department of Life sciences will1 
be Co-Pls. Further, MolSys Scientific, a genomic analytics provider from Bengaluru will assist in the 

NGS data analysis. 

Project Summary: The present project involves collection of DNA samples from atlected fenales. 
isolation of genomes, exome capture and NGS analysis. Firstly, selecting groups of womeih and 
participating family members that met the followingeriteria: menopause prior to age 30 at least tw 

times tested for follicle stimulating hormone (FSH)-levels greater than 40 1U/L, normal kary oty pe. 
and negative screening for FMRI mutation will be done. Secgndly, blood samples will be collected 
from all of the participating women and their family members with conisent as per the pedigree below: 

POF-I POF-2 POF-3 

MSRaTann Nay. 91 80 2360 0966 859 

MSRT Post 91 80 2360 6905 V. ww Imsrai , 

BangalOt 350 054 9180 2360 6213 



Finally. we aim to capture the whole exones of the aflected fanily membeis with POE (shaded cireles in the pedigree) through Next Gieneration Sequencing to identify mutalions. We believe tha the possibility of finding the causative mutation in these three familics is high lor the tollowing reasons: 1 pedigrees conform to autosonmal recessive inheritanee, 2)POT derchoped at ley, than 30. )Parental DNA available to determine il putative nucleotide variants are inheritedor arose d 

Roles & Responsibilities: Dr. Sujani will be assisting in identilying effected annlies with POF. 
providing blood samples, and collecting consent forms through proper channel. Dr. Krishna Rao will help in collecting genomes from DNA Samples, pedigree and cxome analysis, and manuscript preparation. Dr. KNC Murthy will assist in data analysis and manuseript support. Dr. Nagagireesh Bojanala will help in data analysis, manuseript preparation, and NGS support in assoCiation with MolSys Scientitic. 

Outcomes: There are close to 550 autosomal genes implicated in ovarian development. and only a handful ofthese genes have been assayed for mutations in women with POF. Currently, karyotyping and FMRI premutation carrier testing are the only indicated factors in identifying women with idiopathie POF. Importantly, it is shown that that candidate gene approaches are ineflicient and at times uninformative for POF and it would be beneficial to explore Whole Genome Sequencing. Thus: the current proposal represents our first foray to use exome capture and Next generation sequencing to identify mutations in women with POF. The results from NGS analysis will identify novel genes that are part of ovisome playing a key role in ovarian development. Importantly, the preliminary results obtained from this pilot study can allow us to apply for external research and infrastructure 
grants (NGS, FACS Machine, proteomics facility etc.) and also results in high-impact publications. 

3.NaoaRnvek 

(Dr. NagarathnaA1 
Principal, RCASC 

al2ro (Dr.Nagagire
sh Bojanala) 
Head of Research, RCASC 

Dr. A. NAGARATHNA 

Professor & Principal 

M.S. Ramaiah College of Arts 
Science & Commerce 

Dean of Sciences 
Ramaiah Colge of Arts, Science & Cormmerce 

MSRIT POST, MSR NAGAR 
BENGALURU-560 054. 

MSRIT Post, Bangalore 
- 560 054 

PI: Dr. Sujani 
Professor & HoD, 
Dept. Obstetrics andG9he 
RMC&H. 

MS. 

Ramai 

dical 

Taching 

Hospital 

Barngal6r6-560 054. 
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Co-PI: Dr. Ktishna RaoJ 
Asst. Professor, 

Department of Biochemistry. 
RCASC 

depcpf 

Obstotrics & 

Gynecoloo 

Co-Pl:Dr. KNC Murthy, 95091200o 
Principal Scientist, 
Central Research Laboratory, 
RMC&H. 

A.Nagagleeki lioijanla712020 
Dean & Head of Research 
Deparment of' Lilesciences. 
RCASC 



MSRamaiah Medical College, Bangalore 

Revised Rescarch Protocol Submission 

Ethics Committee meeting held: 17-11-2020, 2:00 PM IST 

EC Comments: Please see Below (Comment 1 - Comment 11) 

Proiect Title: Female Infertility Due to anovulation detected by gene sequencing 

PI: Dr. Sujani BK, Professor & HoD, Dept. Obstetrics and Gynecology, RMC&H. 

Co PIs: Dr. Krishna Rao, PhD, Assistant Professor, Dept. Of Biochemistry (PG), 

MSRCASC 

Dr. KNC Murthy, Principal Scientist, Central Research Laboratory, RMC&H. 

Dr.Nagagireesh Bojanala, Dean & Head of Research, Department of Lifesciences, 
MSRCASC. 

We greatly welcome the comments of Ethies committee (EC) and answered/revised according 
to EC suggestions. We have revised the research protocol and included all necessary details 

suggested by Ethics Committee (EC) (Attached). 

Comment 1: The title of the study is not understandable and there is a 

mismatch between the title of the study and objectives, hence the same has 

to be modified. 

Response: We appreciate EC suggestion, accordingly we changed the title with match of 

objectives in simple format. 

Title: Female Infertility Due to anovulation detected by gene sequencing 

Comment 2: Define Premature Ovarian Failure (POF) 

Response: We have changed project title suggested by EC. In humans, Ovulation failure (OF) is detined 

as a primary ovarian defect characterized by absence of menarche (primary anmenorrhea), or 

premature depletion of ovarian follicles /arrested folliculogenesis before the age of 40 years 

(secondary amenorrhea). Ovarian reserve is reduced in infertile women which is indirectly 

detected by Anti-mullarian Hormone (AMH) levels less than 1.0 ng/ml 

Comment 3: The copy MoU with private Lab to be submitted and to be mentioned 

in the protocol. 

Response: Attached the MOU Copy (Atached). MOU details are mentioned in revised research 

protocol. 

Comment 4: Informed consent form to be submitted. 



Response: Please find attached sample copy of Consent form (Attached). Currently, we are enrolling 
patients and we will submit filled consent forms once we enrol all 15 patients with criteria mentioned 
in the revised protocol. 

Comment 5: 
respect to Objective, methodology and procedure. 

Content of the study protocol to be written in detail with 

Response: We weleome suggestion of EC and we have rewritten content of study in detail with 
respect to objective, methodology and procedure. Please see attached revised research protocol 
(Attached Research protocol). 

Comment 6 The inclusion of the patient has to be modified as per the 

discussion. 

Response: As per EC suggestion we have modified inclusion criteria of the patient. We have 

included 15 ovulation failure patients in the current study. Patients tested for AMH levels less 
than 1.0 ng/ml, normal karyotype, and negative screening for FMR 1 mutation. 

Comment 7: Outcomes of the study has to be modified. 

Response: We value and respect EC suggestions and modified outcomes of our study 

accordingly 

1. Identification of Genetic mutations for infertility in women (Immediate AIM) 

2. Possible Preparation of Diagnostic Kit or Chip for baby girls (Long term AIM) 

Comment 8: Whenever there is a hypothesis to test, appropriate sample size 

need to be justified 

Response: Sample size is justified in revised research protocol (Attached Research protocol). 
We have included 15 Ovulation failure patients in the proposed study. As we are capturing 
exons of human DNA from each OF patient, each OF Patient will be considered to be 

significant if mutations were found in exons that affect the structure and function of specific 

protein. We are examining human genes sequences and comparing with reference Human 

genome sequences. 

Comment 9: Statistical methods of analysis not indicated 

Response: We have added statistical methods of analysis in revised research protocol 

(Attached Research protocol) 

Comment 10: Methodology is vague and requires more detailed description. 

Response: We have rewritten methodology with all necessary details in revised research 

protocol (Attached Research protocol) 

Comment 11: Study design to be mentioned in the protocol 

Response: We added study design in revised research protocol. 



MSRamaiah Medical College, Bangalore 

Tenplate for the Research Proiect Protocol Submission 

Itle of the research projec: Female Infertility Due to anovulation detected by gene 

sequencing 

Unique Research ID issued by DRP with date: DRP/EFP/O387/19 
2. Investigators: 

Priucipal Investigator. Phone No & Email: 

I. Dr. Sujani BK 
Professor& HoD, 
Dept. Obstetrics and Gynecology, 
RMC&H. 

in 
)2O professor & HotD 

Dept. of 
Obstetncs& 

Gynecolnm 

S. 
Ramaiah 

Medical 

Teaching 

Bangalure 56ü 054. 

Co-Investigator(s: 

2. Co-Pl: Dr. Krishna Rao J 
Assistant Professor, 
Department of Chemistry/Biochemistry, 

RCASC 

3. Co-PI: Dr. KNC Murthy, 
Principal Scientist, 
Central Research Laboratory 

RMC&H 

4. Co-P1: Dr. Nagagireesh Bojanala 
Dean& Head of Research 
Department of Lifesciences, 
RCASC 

3 Departments involved: 1. Obstetrics and Gynecology, RMC&H, 

2. Central Research Laboratory, RMC&H. 

3. Department of Chemistry/Biochemistry, RCASC 

4. Department of Lifesciences, RCASC 



4. Summary of the proposed study (250 words) 

In humans, Ovulation failure (OF) is defined as a primary ovarian defect characterized y 

absence of menarche (primary amenorrhea), or premature depletion of ovarian follicles /arested 

folliculogenesis before the age of 40 years (secondary amenorrhea). Ovarian reserve is reduced 

in infertile women which is indirectly detected by Anti-mullarian Hormone (AMH) levels Gur 

aim is to identify genetic mutations that lead to infertility in women. The proposed project 

involves collection of blood samples from affected infertility females, isolation of DNA. 3xome 

capture and NGS analysis. Firstly, selecting groups of women and participating family members 

(next step after results obtained from proposed study) that met the following criteria: ovanan 

failure (OF) prior to age 30 at least two times tested for Anti-mullarian Hormone (AMH) leveis 

levels less than 1.0 ng/ml, normal karyotype, and negative screening for FMRI mutation will be 

done. Secondly, blood samples will be collected from all of the participating women with 

consent; Finally, we aim to capture the whole exomes of the affected women with OF through 

Sequencing to identify mutations. We believe that the possibility of finding the causaive 

mutation in these women is high for the following reasons: 1) To conform to autosomal recessive 

inheritance, 2) OF developed due to AMH levels 3) Parental DNA available to determine if 

putative nucleotide variants are inherited or arose de novo. 

5. Any work already done: We have collected database of genes to be investigatol, Done uOU wth 

Molsys informatics for exome capture from DNA (Annexure 3) 

6. Justifieation or Need for the study: 

In humans, ovarian failure (OF) is delined as a prinmary ovariau detect vharaciernzei b 

absence of menarche (primary amenorhea), or prematuro depletion of ovariuan tollivles arnesi 

folliculogenesis before the age of 40 yeuns (seccomdary ameuorntoa). OF is a glvbul pvblen that 

aflicts 1-4% of women under age 40, and gencties contributes signifivautty to (Ot lnprtantly. 

OF in vast majority of women is non-syndromic, i.e., only atlovts ovaian tunvtion 1he searvh 



1Or genes critical for human ovarian function is hampered by lack of patients with fortuitous 

autosomal translocations, small families, and by relatively uninformative clinical phenotyping. 

To date, classical gencties, linkage, and association studies have not been useful tools to uncover 

the plethora of genes involved in ovarian failure. In the proposed study, we propose to apply high 

throughput sequencing for mutation detection and to comprehensively examine hundreds of 

candidate ovarian failure genes. Our long-term approach is to apply whole exome sequencing to 

identify mutational hotspots for OF within human populations. Towards this goal, we aim to 

sequence exomes of 15 affected women to identify causative mutations. 

7. Aims & Obiectives 

1. To identify genetic mutations in OF patients by using sequencing methods. 

8. Hypotheses (if applicable): Genes preferentially expressed in oocytes play important role in 

human premature ovarian failure. 

9. Review of literature: (within 500 words) 

A. Mouse models of non-syndromic ovarian 

C 

Ant 
Pd 

Figure 1. Germ cell specific transcriptional regulators activate rapid loss of oocytes. (A, C) wild 

type and (B, D) Nobox/ovaries. Newborn ovaries (A, B) were incubated with anti-GCNA1 antibodies 

to show germ cells in brownish red color and similar histology. Both primordial follicle (PF) and germ 

cell cysts (GC) are present in wild type and Nobox newborn ovaries. Nobox*ovaries are devoid of 

germ cells in sexually mature females (D, 6 wks). Specific excision of Lhx8 by Gdf9Cre in primordial 

oOcytes results in their rapid activation (G) and eventual loss (H) in these conditional knockouts. W-

Wild type, K-Knockout (Jagalamudi K et al, 2010 and Unpublished data) 



our research work in the area of women infertility and several Others reported oocyte-

specitic genes that play critical functions in oogenesis. These genes include transcriptional 

regulators such as Nobox, Figla, Sohlhl, and Lhr8s", Mice deficient in these genes suffer 

from non-syndromic ovarian failure. Transcriptional regulators that are also expressed in the 

somatic component of the ovary such as Foxl20 and Foxo3a"', also mimick premature 

ovarian failure. Homozygous deficiency of Nobox, Figla, Sohlhl and Lhx8 causes infertility 

and accelerates loss of oocytes so that few oocytes survive by the time that mice reach 

sexual maturity. For example, Nobox deficiency results in normal appearing new born mouse 

ovaries (Figure 1A, B) with approximately equal number of germ cells that disappear in 

Nobox knockouts by the time mice reach sexual maturity (Figure 1 CD). Moreover, 

conditional knockout of Lhx8 locus indicates that oocyte specific pathways suppress 

primordial to primary follicle transition, and that postnatal inactivation of Lhx8 leads to 

primordial oocyte activation (Fig. 1E-H). Using mouse models research data, we have not 

only identified potential candidate genes for premature ovarian failure, but also uncovered 

ovarian specific genetic pathways using expression microarray database. We have used my 

research data, as well as published data of others, Jackson database of mouse mutants, and 

ovarian kaleidoscope gene collection, to determine that 550 genes have been implicated in 

ovarian development. This set of genes we define as "ovariome". We hypothesize that most 

of the ovarian pathology will reside within these genes. 

B. Functional mutations in NOBOX and FIGLA account for some cases of premature 

ovarian failure. 

Dr. Rajkovic lab at Baylor college of Medicine have used candidate gene approach, based on 

our mouse studies to identify genes that play a role in POF, They have sequenced the coding 

exons of the NOBOX gene in 96 Caucasian women with POF, and identified two missense 

mutations in the homeodomain of two affected women with POF, one of which affects 

homeodomain function. They also examined women with POF for mutations in FIGLA, a 

basic helix-loop-helix transcription factor preferentially expressed in oocytes. Among 100 

women, and identified a 22 nucleotide deletion that truncated the protein and rendered 

individual haploinsufficient", Haploinsufficiency in human transcriptional regulators is a 

widely accepted cause of many genetic sydromes. The case association genetic studies 



Suggest that mutations in NOBON and FIGLA account for only a small percentage of women 

with POF. This is not surprising given the current knowledge from animal models that 

at least 550 genes are involved in ovarian development and failure. 

Materials and Methods (or) Research Design and Methods: 

Human subiects Blood samples will be collected from all of the participating women with 

infomed consent (Attached with protocol). All affected women wil have idiopathic OF, with 

less AMH levels 1.0 ng ml recorded on two or more occasions, cessation of menses before age 

30. normal karyotype. and negative sereen for the FMRI permutation. 

Study Design: Clinical study 

Ovarian failure (OF) patient's enrolment with selected 
criteria (Normal karyotype, No FMR1 mutation etc) 

Collection of Blood samoles 

Extraction of DNA bv using Quiagen DNA isolation 

Quality Check of DNA by using gel electrophoresis (3-4 ng/ul of 
DNA, quality A260/280>1.8 

Sequencing of patient DNA by using ABI SOLiD sequencin8 

Patient DNA seq Data Analysis with reference to Human genome 
on UNIX platform 



Study Period: 

a) 1 year for OF Patients Enrolment, Blood sample collection, DNA isolation, Exome capture 

b) 6-9 months' period for data analysis. In total approximately 2 years' time 

Inclusion and exclusion criteria: All affected women will have idiopathic OF, with less AMH 

levels (less than 1.0 ng/ml) recorded on two or more occasions, cessation of menses before age 

30, normal karyotype, and negative screen for the FMRI permutation will be included in 

proposed study 

Sample size:_ 15 Ovarian failure patients. as we are capturing exons of human DNA from each 

OF patient, each OF Patient will be considered to be significant if mutations were found in exons 

that affect the structure and function of specific protein. We are examining approx. 20,000 

human genes sequences and comparing with normal Human genome sequences. 
Each patient 

will be considered as significant and it will give exact genetic analysis of patient compared with 

normal reference Human genome. With Current scenario, 15 patients' genetic analysis is very 

big due to its high technology and cost and importantly completely personal diagnosis. 

Detailed description of Experimental plan: 

1) Collect blood 2) Extract and fragment DNA 3) Capture exome DNA with probes 

TAGGACTAACTCTAT 

rATGCAGATAGACTYA 
A 

4) Recover only exome DNA fragments 
5) Sequence on 

next-generation 
platform 

We will extract the genomic DNA from blood samples of the participants in this study. We will 

use target DNA enrichment with whole exome capture (SureSelect from Agilent), and ABI 

SOLiD sequencing system at MOLSYS informatics at Bengaluru (we have MOU with 

MOLSYS). The new ABI SOLiD 4 sequencing platform will allow us to achieve 50x coverage. 



Such coverage will ensure that analyses of the sequencing data will have high probability of discovering pathogenie nucleotide variants. Although we thought initially whether to use the whole exome vs. targeted, 550 ovarian enriched exome set, we decided to go with the whole exome capture. We made this decision because the vast majority of our 550 genes are in the new whole exome set (the new set covers 50Mb of exomes), and it will be more time consuming to 
generate the custom exome array versus using what is already available. MOLSYS scientific 
located at REVA university ineubation center will perform the capture and DNA sequencing. 
MOLSYS scientific has acquired the Linux Server and we will utilize the bioinformatic expertise 
of their experts along with us (we have experience of analysing RNA Seq data, Published in 

2015) to analyse the massive sequencing data. 

DNA Sequencing and Recovery of Pathogenic Sequence Variants: 

SOLiD generated sequencing data will be processed, aligned and mapped to the reference human 

genome UCSC hg19). Dr. Krishna Rao and Dr. Gireesh at Ramaiah college along with 

Bioinformaticians at MOLSYS will statistically evaluate and identify sequence variant calls 

relative to reference, including single nucleotide polymorphisms (SNPs) and small 

deletions insertions between 1-10 bps (DIPs). Such variants and DIPS will be filtered through 

public sequence repositories such as dbSNP (http://ncbi.nlm.nih.gov/dbsnp), SeattleSNPs 

(http://pga.gs.washington.edu), SNPedia (htp://www.snpedia.com), the International HapMap 

project (http://www.hapmap.org), the 1000 genomes project (http://www.1000genoms.org) 

Non-synonymous SNPs (missense mutations that would change an amino-acid codon or 

nonsense mutations that would cause premature truncation of a reading frame), or DIPs that 

would be predicted to alter the protein reading frame (coding DIPs) will be of greatest interest, 

as most of the known human mutations are predicted to be loss of function mutations (nonsense, 

frame-shift, splicing defects). Because we are assuming autosomal recessive inheritance, we will 

be able to filter the vast majority of SNPs through public databases, and we will require that 

candidate mutations need to be present in both alleles of the aftected OF participants. Since we 

will also collect parental DNA, we can quickly genotype parents for the presence or absence of 

such candidate mutations. Other forms of inheritance are possible, including biallelic and 

triallelic, and we will also include these possibilities in our modeling, as well as autosomal 

dominant inheritance with reduced penetrance. These studies will help us show that we can 



perform whole exome capture, high throughput sequencing and analysis of massive DNA data 

Future sthudies will involve functional studies to determine the significance of candidate 

mutations, either in vitro or in vivo by generating appropriate animal models 

Potential Risks and Benefits: 

1. There is no risk involved as we are collecting small amount of Blood. 

2. The big benefit is that the patient will know the putative mutations 

Place of Study: 

1. CRL laboratories, RMC&H. Bengaluru 

2. Molsys scientific. Reva University 

3. MSRCASC. Bengaluru 

Biological materials required:_Blood 

Statistical Methods:_Sequencing data from patient's DNA will be compared with reference 

human genome and find any mutations are present in patients. Analyzing data with refèrence 

genome is completely automated. We will statistically evaluate and identify sequence vaniant 

calls relative to reference, including single nucleotide polymorphisms (SNPs) and small 

deletions insertions between 1-10 bps (DIPs). Such variants and DIPS will be filtered through 

public sequence repositories such as dbSNP (http: /ncbi.nlm.nih.gov dbsnp), SeartleSNPs 

(http:/pgags.washington.edu), SNPedia (http://www.snpedia.com), the International HapMap 

project (http://www.hapmap.org), the 1000 genomes project (http://www.1000genoms.org) 

Non-synonymous SNPs (missense mutations that would change an amino-acid codon or 

nonsense mutations that would cause premature truncation of a reading trame), or DIPs that 

would be predicted to alter the protein reading trame (coding DIPs) will be ot greatest interest, as 

most of the known human mutations are predicted to be loss of function mutations (nonsense, 

frame-shift, splicing defects). As this is personal diagnosis single patient is enough to inform if 

the person is having any genetic defect. 



Ethical considerations and methods to address issues: It is very simple routine procedure followed by 
RMC&H OR any other diagnostic center to collect blood samples with consent from patients 

Implications of the study: There are close to 550 autosomal genes implicated in ovarian 

development, and only a handful of these genes have becn assayed for mutations in women with 

POF. Currently, karyotyping and FMR1 premutation carrier testing are the only indicated factors 

in identifying women with idiopathic POF. Importantly, it is shown that that candidate gene 

approaches are inefficient and at times uninformative for POF and it would be beneficial to 

explore Whole Genome Sequencing. Thus, the current proposal represents our first foray to use 

exome capture and Next generation sequencing to identify mutations in women with POF. The 

results from NGS analysis will identify novel genes that are part of ovisome playing a key role in 

Ovarian development. Importantly, the preliminary results obtained from this pilot study can 

allow us to apply for external research and infrastructure grants (NGS, FACS Machine, 

proteomics facility etc.,) and also results in high-impact publications. 

14. Budget and proposed funding source: Please see Attached Budget and funding source 
documents 
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M Gmail Dr. Krishna Rao Jagarlamudi <ankammachowdary 1@gmail.com 

Research Protocol -Infertility Dr. Krishna 
4 messages 

Dr. Krishna R Jagarlamudi <ankammachowdary1@gmail.com To: priyanka.dilip@milann.com 
Thu, Sep 2, 2021 at 11:41 AM 

Dear Dr. Priyanka Madam, 

Please find the attached research protocol. Please let me know if any clarifications are needed 

Looking forward to hearing from you 

Dr. Krishna Rao Jagarlamudi, PhD 
Assistant Professor, Dept. Of Biochemistry 
RCASC, Bengaluru, KA-54 

Dr. Sujani BK Revised Research protocol 2020 (1),pdf 
B4736K 

Thu, Sep 2, 2021 at 11 41 AM Mail Delivery Subsystem <mailer-daemon@googlemail.com> 
To: ankammachowdary 1@gmail.com 

Address not found 

Your message wasn't delivered to priyanka.dilip@milann.com 
because the address couldn't be found, or is unable to receive 

mail. 

The response from the remote server was: 

550 5.1.1 <priyanka.dilip@milann.com: Recipient address rejected: User unknown in relay 

recipient table 

Final-Recipient: fc822: priyanka.dilip@milann.com 
Action: failed 
Status: 5.1.1 
Remote-MTA: dns; mx1.ewebdevelopment.com. (159.203.54,48, the server for the 

domain milann.com.) 
Diagnostic-Code: smtp; 550 5.1.1 <priyanka.dilip@milann com>: Recipient address rejected: User unknown in relay 
recipient table 
Last-Attempt-Date: Wed, 01 Sep 2021 23:11:47 -0700 (PDT) 

Forwarded message-
From: "Dr. Krishna R Jagarlamudi" <ankammachowdary1@gmail.com> 
To: priyanka.dilip@milann.com 



RAMAIAH 
College of Arts, Science 
& Commerce 

Seed Money Rescarch Project-Work Plan 
Date: 11 Nov., 2020 

1) Principal Investigator (PI): Dr. Vasantha Kumar Bhaskara 

Designation: Assistant Professor/Department of Chemistry/Biochemistry - RCASc 

2) Co-Principal Investigator (Co-Pl): Dr. Vijaya V Mysorckar 
Designation: Professor/Department of Pathology-RMCH 

3) Funding approval Date: 20-10-2020 

4) Title of the Project: "Molecular Characterization of Cancer Stem Cell Mediated Drug 

Resistance in Triple Negative Breast Cancer" 

5) Proposed Work Plan: 
5.1 Duration: 6 months (Dec., to May, 2020) 
5.2 Specific aims to be addressed: 

1. Collecting quotations for the requirement and ordering for the same. 

2. Four M.Sc students allotted for the project will be trained to collect literature and get 

exposed to methodology of the project. 

3. Students undergo training at pathology department to make tissue sections and preparation 

of microscopic slides. 

4. Standardization of CD133 IHC for TNBC biopsies. 

5.3 Experimental Plan: Immunohistochemistry (IHC) of FFPE tissue samples 
5.4 Student Participation (if any): M.Sc Biochemistry Students (No. 4 tentative): 2019-21 

Batch 

5.5 Consumables and Infrastructure: 

Primary Antibodies 
1. Polyclonal CD133 or PROMI (Cat#PAB12663) from Abnova 
2. Phospho-AMPKa Rabbit mAb (Cat#2535S) from CST 
3. LC3B Rabbit mAb (Cat#43566S) from CST 

5.6 Progress status (if any): 
Bhaskara VK, Mittal B, Mysorekar VV, Amaresh N and Simal-Gandara J. Resveratrol, Cancer and 

Cancer stem cells: A review on past to future. Cur Res Food Sci. 2020 (In Press) 
https //doi org/10 1016// crfs 2020.10 004 

Vasasth k tookana) 



RAMAIAH 
College of Arts, Science 
& Commerce 

Seed Money Research Project -Work Plan 

Date: 12-11-2020 

1) Principal Investigator (PI): Dr. Krishna Rao Jagarlamudi, Assistant Professor, RCASC 

2) Co-Principal Investigators (Co-Pls: 

a) Dr. Saujani BK, Professor & HOD, Dept. Of Obstetrics and Gynecology, RMCH 

b) Dr. Nagagireesh B, Dean of Sciences & Research head, RCASC 

c) Dr. Murthy KNC, Principal scientist, RMCH 

3) Funding approval Date: 24-09-2020 

4) Title of the Project: Female Infertility Due to anovulation detected by gene sequencing 

5) Proposed Work Plan: 
5.1 Duration: 01-12-2020 to 01-05-2021 

5.2 Specific aims to be addressed: 

a Enrolment of Ovarian failure patients with informed consent 

b) Blood sample collection at RMCH 

c) Extraction of DNA from blood samples by using Quiagen DNA isolation Kit 

Ovarian failure (OF) patient's enrolment with selected 
criteria (Normal karyotype, No FMR1 mutation etc) 

Collection of Blood samoles 

Extraction of DNA bv usine Quiagen DNA isolation 

Quality Check of DNA by using gel electrophoresis (3-4 ng/ul of 
5.3 Experimental Plan: ONA, quality A260/280>1.8 



5.4 Student Participation (if any): MSc Biochemistry students (3) 

MSc Biotechnoiogy students (3) 

5.5 Consumables and Infrastructure: 

a Quiagen DNA isolation Kit (1 no) 

b) PCR Kit with DNA ladder (1 no) 

c) GAPDH Primers (Forward and Reverse) 

d) Sterilized tips (1 ml, 100 ul, 10ul and 1 ul) 

5.6 Progress status (if any): 

c) Two reviews are in process of submission to International Journals 



RAMAIAH 
College of Arts, Science 
& Commerce 

Secd Money Rescarch Project-Work Plan 

Date: 12.11.2020 

1) Principal Investigator (PI): Dr. Vemula Vani 

Designation: Assistant Professor, Department of Microbiology. RCASC 

2) Co-Prineipal Investigator (Co-P): 1. Sanjay Prasad 

Designation: Senior scientific officer, Indian Institute of Science (ISc), Bangalore 

2. Dr. Amarnath Satheesh, Assistant Professor, Department of Biochemistry, RCASC 

3) Funding approval Date: 20.10.2020 

4) Title of the Project: Structure based design and functional evaluation of potential 

inhibitors against HPV E6 protein. 

5) Proposed Work Plan 

5.1 Duration: 1 year (01.11.2020 to 01. 11. 2021) 

5.2 Specific aims to be addressed: 

To design potential small molecule inhibitors against HPV E6 protein using structure based 

approaches. 

5.3 Experimental Plan: 

For the designing of small molecules, the software discovery studio which is installed in 

workstation will be used or the software may be outsourced. possibly by an MOU with 

Maharani lLakshmi Ammanni college for women, Bangalore. The pharmacophore of the small 

molecule inhibitors will be designed based on the structural information of E6- E6AP 

interactiotn. This pharmacophore information will be used in database sereening to identity the 

potential inhibitors against IPV E6 protein. Altenatively, the structural information of the 

binding motif of E6AP will be used in the de novo design of smnall molecule inhibitors. The 



binding affinity of these potential small molecule inhibitors will be checked using docking 

methods. This procedure will result in the identification of potential inhibitors against HPV E6. 

5.4 Student Participation (if any): 

The follow ing Il semester, M.Sc Microbiology students will be involved in the first 6 months 

of projec 

I. Suman B. M ( Reg.No: MRI90030) 

2. Priyanka Seal (Reg.No: MR190017) 

3. Mamatha S.E (Reg. No: MR190011) 

4. Swathi R (Reg.No: MR190031) 

5.5 Consumables and Infrastructure: 

Specifications of Workstation for Bioinformatics software 

Processor: i7-10700 10Gen 8 Core 16 Thread 

Ram: 16 Gb X 2 

Graphics: NVIDIA Quadro P5000 or 4 GB 

Graphics card must support OpenGL 2.1 or greater supported 

Monitor: 27 inch X 2 

Hard disk: 1 TB SSD and 1 TB HDD and 512 GB external SSD 

Gigabyte Ethernet 

Wireless mouse and keyboard 

Bluetooth and wifi 

Computer UPS backup for one hour. 

Webcam, Mic and Speaker 

Windows 10 and Ubuntu 20.04 LTS 

USB 3 pendrive 32 Gb -2 

5.6 Progress status (if any): Review of literature is done and the preliminary analysis of 

natural compounds using free software is carried out. 

A.. 
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RAMAIAH 
College of Arts, Science 
& Commerce 

Seed Money Rescarch Project-Work Plan 

Date12. I1. 2020 

) Principal Investigator (PI): Dr. Nirmala Devi. D 

Designation: Assistant Professor Oeparbnent Miobiokopy 
2) Co-Principal Investigator (Co-Pl): Dr. Manjunatha. A. S 

Designation: Assistant Professor, Aeparlat Mitobeto?y 

3) Funding approval Date: 20. 10. 2020 

4) Title of the Project: Control and detoxification of Mycotoxins in food and feed - A 

Biological approach. 

5) Proposed Work Plan: 
5.1 Duration: 6 months (01. 11. 2020 to 30. 04. 2021) 

5.2 Specific aims to be addressed: 

I. Collection of food, feed samples and plant samples, screening, isolation and 

ldentification of toxigenic fungi. 

II. Isolation and Screening of efficient Lactic Acid Bacteria and Plant extracts to control 

toxigenic fungi. 

5.3 Experimental Plan: 

IlI. Collection of food, feed samples and plant samples, screening, isolation and 

ldentification of toxigenic fungi- Mycotoxigenic fungi will be isolated by standard 

microbiological procedures and subjected to morphological identification based on 

microscopy. 

IV. Isolation and Screening of efficient Lactie Acid Bacteria and Plant extracts to contro 

toxigenic fungi and degradation of AFB1- Plant extracts will be prepared and LAB 

isolated from the samples collected. They will be tested tor their growth control 

activity against mycotoxigenic fungi. 



5.4 Student Participation (if any): 

M. Se Microbiology IlI Semester 

. Bikalp Kumar Jha Reg No MR190008 

2. Ann Mary Sebastian- Reg No MR190005 

3. Aswathi Nair- Reg No MR190015 

4 Maanasha. A- Reg No MR190010 

5. Akshay Dyamagond- Reg No MR190003 

6. Shrinivas Ramappa Badakal- Reg No MR1900255 

5.5 Consumables and Infrastructure: 

Quantity Item (Specification) 
EQUIPMENT 

Micropipette (Variable volume 2-20ul) 
Micropipette (Variable volume 20-200ul) 
Micropipette (Variable volume 100-1000ul) 
UV Cabinet (to view TLC plates) 

GLASSWARE 

SI No 

50 Petriplate (90mm) 
Beakers (100ml) 
Beakers (250ml) 
Beakers (500ml) 

Measuring Cylinder (1Oml) 
Measuring Cylinder (50ml) 
Measuring Cylinder (100ml) 
Reagent Bottle (500ml) 

Conical flask (500m) 

Conical flask (250ml) 
Conical flask (100ml) 
Pipettes (1Oml) 
Pipettes (5ml) 
Separating funnel (250m) 
Funnel (100mm) 
Funnel (6Smm) 
Test tubes (18x150mm) 
Test tubes (25x1 50mm) 
Glass rods 

5 

6 

8 
9 

TO 

2 
10 

11 
12 

50 
13 25 

14 
PLASTICWARE 

Beaker (1000ml) 
Measuring Cylinder (500ml) 
Micropipette tips (1000 ul) 
Micropipette tips (200 ul) 
Micropipette tips (20 gl) 
Vials (2ml) 
Centrifuge tubes (15ml) 

16 pack 
I pack 

pack 

I pack 
10 nos 

17 

18 
19 



CHEMICALS 
Potato deNtrose broth (lHimedia 500g) 
MRS broth (Himedia S00g) 
Agar (Himedia 500g) 
Peptone (tHimedia 100g) 
east entract (lUimedia 100g) 
Dextrose (S00g) 
Suerose (S00g) 

Sodium chloride (500g) 

Monopotassium phosphate (100g) 
Magnesium Sulphate (100g) 
Rose Bengal (10g) 
Streptomycin (10g) 
Sodium hy droxide (100g) 
Ethanol (1000m) 
Chloroform (500ml) 
Glacial acetic acid (500ml) 
Dimethyl Sulphoxide (DMS0- 100ml) 

Butanol (500ml) 
Lactophenol Cotton Blue (100ml) 
Grams staining kit 
Standard Aflatoxin B1 (Sigma- A6636- mg) 

Cedar wood oil/ immersion oil (10ml) 

10 
11 

15 

16 
17 

22 

OTHERSS 
rolls 

2 
10 sheets 

box 

Cotton 
Muslin Cloth 
Blotting paper 
Whatmann No l filter paper 
Butter paper sheets 
Aluminium foil 
Inoculation loop 
Needles 
Microscope slides 
Cover slips 
pH paper 
Forceps 
Spatula 
Clean wrap/Fresh wrap 

Latex Gloves 
Plastic tray 
Rubber bands 

nos 

10 sheets 

2 rolls 

T box 

box 
box 

box 

16 
pack 

pack 
17 
18 Labels 

5.6 Progress status (if any): Nil 
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STRUCTURE BASED DESIGN AND FUNCTIONAL EVALUATION OF 
POTENTIAL INHIBITORS AGAINST HPV E6 PROTEIN 

Progress Report 1 

Duration: Devember 020- May 2021 

Prcurement of the ltems As per the requiremen1 of the proprsed prnjert. Bioiniormatics 

worksetioE was procurai It was spplied on 15.022021 

1. INTRODuCTION 

Human Papilloma vinus (HP\) intecticn is one of he mox aommon eAal) TanSmmed 

disaas Duæ to their ongenic effect sme of the HPV srains have been identified as high-

risk (HR) ys eing the leading caus of enical cancer and the etiologic agent of some 

anogeniral trat ani head and neck caners (Aisn D B et ai. 20151. Nowadays prophylactic 

vacc ines Cenari(Monie A er al. 20S) and Gardasil (Shi L ei a 2007, have been approved 

and effectively usad for the prevention of HPV infection. However. for people already infected. 

curent therapias consis of the us of chemotherageutic agents or the applicaion of surgical 
methods to eliminate developed tumr (HampsonLeial 2015). These treatments ane invasive. 

nc-speciic. ni tend to be apensive. limiting their availability to millions of perients 

particulariy in developing counries 

Hence one of the main alternarives to rea HP\-elared diseases is the development of 

acessible drug-basei therapies directad agains the vins. E6 protein ensures cell 

noralization by foming a complex ith the cellular E3 ligase E6-associated protein 
E6AP) and targeting pas for degraiation via the ubiquitin-proteasome pahway (MiHal Ser 

a. 2016) (Howie HL er a. 2009. HPV-16 E6 is a small prote in of 158 residues fearuring twO 

Zbinding domains joined by a heli linker of 36 amino acids (Honie Hl er al. 2009). E6 

can bind to multiple cellular proteins through a PDZ-domain-binding moif or by an inter 

domain groove thai acts as LalL binding pocket (Howie HL er al 2009). 

In the case of Es-E6AP interaction. E6 pocket racognizes the Lwll helical motif of the HECT 

domain of E6AP. which in tum recruits p53 to astablish the pa3 dagradation complex 
(Martinez-Zapien D et a2016). Since HP\-inducad numors contain high levels of non-

murated pi3 (Scheffner Meral. 191. the disruption of E6-E6AP interaction is a promising 
therapeutic strateg that focuses on the reactivation of pï proein functions to ulimately 

induce cellular apoptosis of HP\-ransformed cells In addition. the E6 pocket consists of a 



particular structure that cellular LxxLL-binding proteins do not have (Zanier K C. S et al., 

2013). This structural difference can be exploited to improve binding selectivity against a viral 

protein with respect to cellular components. There fore, E6 pocket protein is one of the major 

targets for drug development against HPV infection and its oncogenic effects 

E6C 

E6N 

a1-Hellx 

Ctee 

Clor 

Nter 
Linker Helix 

N E6APpep 

Figure 1.1 X-ray structure of HPV-16 E6 (gray) bound to E6APpep (green). 

Structure-based drug design (SBDD) is the design and optimization of a chemical structure. It 

is one of the computer aided methods and is used with the goal of identifying a compound 

suitable for clinical testing - a drug candidate. 

The knowledge of three-dimensional structure and biological functions of the drug by applying 

the principles of molecular recognition is the basis of structure-based drug designing. 

Drug compounds are designed in such a way that they inhibit, restore or modify the structure 

and behaviour of target proteins. SBDD uses the already known 3D structure of proteins to aid 

in the development of new drug compounds. The 3D structure of protein targets is mostly 

obtained from x-ray crystallography or nuclear magnetic resonance (NMR) techniques. X-ray 

and NMR methods give a high resolution structure of proteins of few angstroms. At this level 

of resolution, the interactions between atoms in protein targets and atoms in potential drug 

compounds that bind to the proteins can be precisely examined. The ability to work at high 

resolution with both proteins and drug compounds makes SBDD one of the most useful 

methods in drug design (Debnath, 2012). 

Drugs with high affinity to the target is generally expected so that they are more eficient with 

lesser side effects. 



2.OBJECTIVE 

The objective of this project is to design potential small molecule inhibitors against Human 

Papillomavirus E6 protein using a fragment-based approach. 

3. MATERIALS AND METHODS 

3.1 Hardware and Software 

The study was carried out on bioinformatics Workstation with 32GB RAM, ITB solid state 

drives running in windows 10 operating system with 4.8GHz processor and Intel core i7 10700 

processor. Maestro Schrodinger 12.5 was used for target protein preparation, ligand 

preparation, fragmentation, breeding of small molecules and protein-ligand docking. 
Maestro is the graphical user interface (GU) for Schrödinger's computational programs: Glide, 

LigPrep, Phase, Prime, QikProp, etc. lt contains tools required for building, displaying, and 

manipulating chemical structures; for organizing, loading, and storing these structures and 

associated data; and for setting up, submitting, monitoring, and visualizing the results of 

calculations on these structures. Jobs submitted from Maestro and from the command line to 

both local and remote hosts is managed by Maestro's Job Control facility. Maestro can be run 

locally and submit jobs to any host that you have access to. The Maestro interface uses the 

OpenGL graphics tools, and can take advantage of hardware graphics capabilities, including 

stereo viewing capabilities. Maestro runs on Linux, Mac, and Windows platforms (Maestro, 
Schrodinger, LLC, New York, NY 2015). 

3.2. Retrieval of target protein structure Eó of HPV16 
E6 protein of Human papillomavirus (HPV) was chosen as drug target and the structure was 

retrieved from RCSB-PDB (http://www.rcsb.org/(Berman H. Met al., 2000) with the PDB ID: 
4GIZ (Zanier K et al., 2013) in PDB format. 

4G1Z is a Crystal structure of full-length human papillomavirus oncoprotein E6 in complex 
with LXXLL peptide of ubiquitin ligase E6AP at 2.55 Å resolution. 

3.3. Target protein preparation 
The target protein 4GIZ was preprocessed using Protein Preparation Wizard in Schrodinger 
suite by implying parameters like assigning bond orders, zero-order bonds to metal atoms, 
selenomethionine to methionine conversion, filling absent hydrogens, capping termini, side 
chains and loops and removing waters beyond 5Ä distance surrounding the co-crystallized 
ligand (Protein Preparation Wizard; Epik, Schrödinger, LLC, New York, NY, 2021; Madhavi 

Sastry G et al., 2013). In the Review and Modify section, out of the 6 chains (A, B, C, D, E, F) 
present in the crystal structure, only the C chain containing the E6 moiety was retained, and 



he 

the rest was deleted. The hydrogen bonds of the protein were optimized to euOva overlying hydrogen atoms and minimized using OPLS-2005 force field with root mean square deviation (RMSD) value of 0.30 A. 
3.4. Receptor Grid Generation 
The receptor grid was generated using Receptor Grid Generation module of schrddinger (Friesner R. A. et al., 2006; Glide, Schrödinger, LLc, New York, NY, 2021). In receptor grd generation module, the receptor is defined by selecting pick to identify ligand molecule. For Scaling of Van der Waals radius, scaling factor and partial charge cutoff was set to 1.0 and 2.5 respectively. In site section, center for centroid of selected residues were chosen to specily the amino acid residue number (32 .50, 53. 62. 64, 67, 70, 102, 128. 131) that constitutes the binding pocket of HPV 16 E6 protein (Zanier K et al.,2014). 3.5. Ligand Structure Retrieval 
Chemical structures of 25 known inhibitors of HPV 16 E6 and the reference compound Luteolin was retrieved from ZINC database in SDF format (Irwin J. J et al. 2005). They were converted to Maestro format for fragmentation. 
3.6. Preparation of Ligands 
The above said twenty-six molecules were prepared using LigPrep module of Schrodinger suite with the suitable parameters like 2D to 3D conversions, determination of protomers, tautomers, ionization states using Epik (at pH 7+2). most probable conformers of the molecules (LigPrep. Schrodinger, LLC, New York, NY, 2021; Madhavi Sastry G e al.,2013) and the energy minimization of inhibitors by using OPLS (Optimized Potentials for Liquid Simulations)-2005 force field were selected. 
3.7. Fragment generation 

Fragment generation process were performed with the known inhibitors of HPV 16 E6 using the Schrodinger PowerShell (Anika Jain et al, 2019). Fragment based drug design involves fragmenting a drug or small molecule into smaller pieces and then combining these molecules to generate new molecules. A novel molecule is formed by the combination of different fragments that has binding affinity equal to sum of individual interactions of each fragment. In Maestro interface, fragment.py script was used to generate the fragments. 3.8. Breeding 

The generated fragments were then filtered and used as input to the "BREED" module available in Schrödinger suite (Pierce A. Cet al., 2004). The BREED creates novel molecules by finding overlapping bonds from all the possible pairs of selected fragments and swapping the two sides 



of the fragments. Maximum atom-atom distance of 1.0A°and maximum angle of 15.0 degrees 

were considered for bond overlap criteria of breed. 

3.9. Molecular docking 

All the fragments generated from fragment.py script and novel compounds generated from 

breed were docked into the generated grid of prepared HPV 16 E6 protein using Glide XP 

(extra precision) module of Schrodinger (Friesner R. A et al., 2006; Glide, Schrödinger, LLC, 

New York, NY, 2021). Glide score is used to rank the various poses of novel inhibitors in 

complex with HPV 16 E6 protein, where the higher negative values reveal strong binding 

interaction of protein-ligand. Range was set from I to 1000. For Van der Waals radii scaling, 

the scaling factor of 0.08 and partial charge of 0.15 were chosen. Based on the docking scores, 

the molecules were selected for further studies. 

4. RESULTS AND CONCLUSIONS 

The structure of E6 protein of HPV 16 was retrieved from Protein Data Bank with PDB ID: 

4GIZ. The target protein was prepared using Protein Preparation module of Schrodinger. The 

Receptor Grid Generation module was used to generate the receptor grid by specifying the 

amino acid numbers that form E6 protein binding pocket for E6AP. Twenty-six known 

compounds having inhibitory activity against HPV were identified from literature. Among 

them, Luteolin was considered as the reference compound. The sdf structures of all the 26 

compounds were retrieved from ZINC database and prepared using LigPrep module. These 

compounds were converted into maestro format and then subjected to fragmentation with the 

help of fragment.py script using Schrodinger PowerShell. This resulted in 393 fragments which 

were XP docked into the E6 protein. 148 fragments which had docking score higher than the 

luteolin fragments were selected. All of these 148 fragments were linked together using 

BREED program of Schrodinger to design novel molecules with inhibitory activity against 

HPV E6 protein. The BREED produced 817 novel compounds which were then XP docked 

into E6 protein. Those compounds having lower docking scores than reference compound, 

luteolin were eliminated. This resulted in a final set of 10 novel compounds which were 

searched against ZINC and PubChem databases to verify that they were novel. AIl the 10 

compounds were found to be novel. 

5. FUTURE WORK 

The binding free energy, pharmakinetic properties and toxicity of these ten novel compounds 

will be analysed to check their suitability as drug molecules. 
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Dr.Vibha Vinayakumar Bhat 

Asst Professor 

Dept of Chemistry/ BC 

MSRCASC 

Madam, 

Sub: Sanction order of the seed money project 

We are glad to inform you that the Seed Funding Proposal submitted by you has been 

approved after due evaluation and the seed money of 3.25 lakhs for the project 

duration of 3 years has been sanctioned by the Management for the Research Project. 

You may start your project work immediately and submit the progress report of the 

project every six months to the undersigned. 

Dr.A. Nagarathna 
Principal, 

M.S Ramaiah College of Arts, Science& Commerce 
MSRIT Post, MSR Nagar 

Bangalore 560 054 

MS Ramaiah Nagar T91 80 2360 0966/8597 principal.msrcasc@gmal.com 
MSRIT Post 91 80 2360 6905 W www.msrcasc.edu.in 

Bangalore 560 054 E +91 80 2360 6213 
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Re-accredited ' by NAAc, Permanently Affliated to Bengaluru City University. 
Approved by Governmernt of Karnataka, Approved by AICTE, iew Delhi, 

Recognized by UGC under 2f & 128 of UGC act 1956 

nA 
National Institutional Ranking Framework, Ministry of Education, Govt of inda) 

Ranked 62 in NIRF india Ranking by MHRD, New Delhi 

0BT Star College Scheme 

OFFICE ORDER 
To, 

Dr.Vibha Vinayakumar Bhat 

Asst Professor 

Dept of Chemistry/ BC 

MSRCASC 

Madam, 

Sub: Sanction order of the seed money project 

We are glad to inform you that the Seed Funding Proposal submitted by you has been 

approved after due evaluation and the seed money of 3.25 lakhs for the project 

duration of 3 years has been sanctioned by the Management for the Research Project. 

You may start your project work immediately and submit the progress report of the 

project every six months to the undersigned. 

Ovder Recaived 
Thanking lou Dr.A. Nagarathna 

Principal, 
MS Ramaiah Collge ofrs Solene& Commere 

MSRIT Post, MSR Nagar 
Bangalore 560 054 osa02 

MS Ramalah Nagar +91 80 2360 0966/8597 principalmsrcascagmail.com 
MSRIT POst 91 80 2360 6905 Wwwwmsrcasc.edu. in 
Bangalore 560 054 +91 80 2360 6213 



GOKULA EDUCATION FOUNDATION 

MSR NAGAR, BANGALORE-560054. 

Date: 26/04/2022 

To: The Chief Executive 
From: The Chief of Finance 

GEF (Engg. & GS). 
GEF (Engg. & GS). 

Sub: Seed Money Grant 2021 for M S Ramaiah College of Arts, Science and Commerce. 

***** 

We have introduced a scheme of providing Seed Funding for Research Projects as this will help in 

developing research culture and publications. Accordingly, applications were invited from the faculties 

and shortlisted projects were presented before the committee consisting Dr. Chandraprabha, Professor 

& HOD, Department of Biotechnology, RIT and Dr. B M Nagabhushana, Professor & HOD, 

Department of Chemistry, RIT. The Chief Executive, Chief of Finance of GEF(E) and Principal of 

RCASC were also present in the meeting 

The following projects have been considered for funding. 
Amount Amount Project 

SI Principal Departme Duration Project Name Requested Sanctioned 
No Co-ordinator/ nt 

In Lakhs) (In Lakhs) 
Co-Investigator 

Dr. M. Vidya, 
MSRCASC/ In Silico and In Vitro 

4.65 3.40 2 years 
Dr. Krishnamurthy Chemistry 

BC 

Screening of natural 

products for Triple 

Negative Breast Cancer. 
TP, MSRIT, 

Dr. Manikandan 

A, MSRCASC 

Dr. Vibha Synthesis of fumaramide 

Vinayakumar derivatives of Lanthanum 

Bhat, MSRCASCChemistry | (II) complexes and their 
2 

3.90 3.25 3 years 

screening for AChE and 

BuChE inhibition activities. 
Mrs. Ramya BC 

Kumari BS, 

MSRCASC 
Design, Synthesis & 

Evaluation of Quinoline 

-

2 years hybrids as Novel Inhibitors 

against the P Falciparum 

Dihydrofolate Reductose 

(Pfdhfd) of possible 

promising antimalorial: 

Investigation of 

Dr. Shashidhar 

3 Bharadwaj, Chemistry 5.00 4. 

MSRCASC BC months 

Dr. Samrat K, 

MSRIT 

Antimalorial activities. 

2 



-2 

Amount Amount Project 
SI. Principal 
No Co-ordinator/ 

Co-Investigator 

Departme Duration 
Project Name Requested Sanctioned 

nt 

(In Lakhs) (In Lakhs) 

Mr. Bharath K 
Advanced Strategies for 

Devendra, 
Hydrogen Generation and 

4.00 3.70 2 years 
MSRCASC Chemistry Dye degradation 

Applications using Noble 

Metal Catalysts. 
Dr. R Hari / BC 

Krishna, MSRIT 

Dr. Hareesh 
A Novel Process and their 

Kumar P, 
5.20 4.95 3 years 

MSRCASCC/ 
Mr. S G Prasanna 

Chemistry analogues preparation of 

Molnupiravir: are purposed 

drug for Anti- Covid-19 

BC 

Kumar, 
MSRCASC agent. 

22.75 19.30 
Total 

Out of the proposed total funding of Rs.19.30 lakhs an amount of Rs.9.95 lakhs will be used for 

procuring equipments and the same will be used in the college for teaching propose in addition to 

research. 

For kind approval and orders. 

Chief of Finance 

Chief Execuive 

The Hon'ble Director, MSRCASC. 

The Hon'ble Director MSRCASC 



RAMAIAH 
College of Arts, Science 
&Commnerce 

Inter Ofiiee Memo 
From: Through: To: 

The Principal The Chief of Finance The Chief Executive 

RCASC GEF GEF 
Date: 22.04.2022 

Respected Sir, 

Sub: Seed Money grant 2021. 

With respect to your note, the abstract of the proposal has been enclosed herewith and the 

following is the summary 

Amount Amount SI 
No Coordinator 

Principal Department Project Name 
Requested sanction 

(In Lacs) (In Lacs) 
Chemistry/ BC In Silico and In Vitro Screening of natural 4.65 

products for Triple Negative Breast Cancer 

Dr. M. Vidya 3.4 

Vibha Chemistry/ BC Synthesis of fumaramide derivaties of | 3.90 

Lanthanum () complexes and their 

2. Dr. 3..25 

Vinayakumar 
screening for AChE and BuChE inhibition 

Bhat 
activities 

3. Dr. Shashidhar| Chemistry/ BC Design, Synthesis & Evaluation of Quindine 5.00 

hydrids as Novel Inhibitors against the P 
Falciparum Dihydrofolate Reductose 
(pfdhfd) of possible promising antimalorial: 
Investigation of Antimalorial Activities. 

Advanced. Strategies for Hydrogen 4.00 

4 .00 

Bharadwaj 

4. Mr. Bharath K Chemistry/ BC 3.70 
Generation and Photo catalyst Applications 
using Noble Metal Catalysts. 

Devendra 

5. Hareesh Chemistry/ BC Dr. A Novel Process for the preparation 5.2 

Molnupiravir- Anti- viral repurposed to 
4.95 

Kumar P 

Anti- Covid-19 

Total 
22.75/ 19.30/ 

Irequest you to kindly approve and release the seed money sanction order. Thanking you 

Dt.A Nagarathna 
Principal 
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nif 

Perita RESEARCH AND DEVELOPMENT FUND 

EVALUATION CRITERIA 
Name of the principal investigator Di. M. VIOYA 

Department 

Chem ey Puo cle rnizl 

MS Ramaiah totle o Axs, 
SuenuACommence 

Affiliation 

Name of the Co-Principal Investigator kishnaNuathj TP 
Manihndan 
Dept o e Cnoto qu Department 

Dept G Cootoqy-
MSRIT 
MSRCA 5C 

Affiliation 

Title of the Proposal 

ico and Pn whos 
against TACd Natunal produel 

TALple Caacai 

Excellent 5; Very Good 4; Good 3; Fair; Poor1 

tem Evaluation Criteria 
5 4 3 2 Actual 

Marks Introduction and Rationale (Background, Problem 
statement and aims/ objectives) 

Literoture Review (Relevance, recent 

developments, and organization of issues, etc) 

Research Methodology (approprioteness of 
methods ond experimental design, etc) S 
Feasibility of study and preliminary results 
(suitability to scope, ains, resources, outcomes 

3 and practicality) 

Expertise of PI/ Co-PI (expertise, pubiications and 
networking) 



Impact on Socio-Economic issues 

7. Budget 

8. Overall performance (presentation skills, pro activeness and confidence in Q & A session etc) 

Total 

31 
Overall Decision Satisfactory 

Satisfactory* Unsatisfactory 
With minor amendments/ (less than 20 marks) 
comments to improve 

ChL Signature of Panel Member: 

Clo-va frakla 23|22 
Name of the Panel Member 

Date 



Title of the project: 

Comments: 

Mrvl 

Cpe 
eporh eolar 



RAMAIAH 
College of Arts, Science & MS Ramaiah College of Arts, Science and Commerce 

ebbdes 

Re-accroditod 'A" by NAAC, Permanently Affiltatod to Bongaiury City jriverst Approved by Governinent of Karnataka, Approvel ty IC TE Jew Lelhi 
Recogni7ed by UGC unlor 21& 128 of GC int 1956 

COmmerce 

(NatiGnal nstilf Pan ramei1rk. Mifustr y 3E1atior ty' f rida) 

DBI Star Colieg i 

RESEARCH AND DEVELOPMENT FUND 

EVALUATION CRITERIA 

pr. Vidya, 
Name of the principal investigator 

Department 

Affiliation 

Name of the Co-Principal Investigator 

Department 

Affiliation 

Title of the Proposal 

Excellent 5; Very Good 4; Good 3; Fair; Poor 1 

5 4 3 2 1 Actual 
Item Evaluation Criteria 

Marks 
Introduction and Rationale (Background, Problem 

3 3 
statement and aims/ objectives) 

Literature Review (Relevance, recent 

2 developments, and organization of issues, etc) 

3. Research Methodology (appropriateness of 
A methods and experimental design, etc) 

4. Feasibility of study and preliminary results 
(suitability to scope, aims, resources, outcomes 
and practicality) 

5 Expertise of PI/ Co-PI (expertise, publications and 
3 3 networking) 



5. Impact on Socio-Economic issues 

3 7. Budget 

4 
8. Overall performance (presentation skills, pro 

A activeness and confidence in Q & A session etc) 

Total 
26 

Overall Decision Satisfactory Satisfactory* Unsatisfactory 
With minor amendments/ (less than 20 marks) 
comments to improve 

hon N Signature of Panel Member: 

Name of the Panel Member: b M U Date:23 03 2 02 



Title of the project: 

Comments: 

SRa atah igi 918 2360 9if 8507 
MSR!T P 

760 

91 80 23t02 


























































































































































































































































































