
3.5.1. Number of functional MoUs/linkages with institutions/ industries in India and abroad for 
internship, on-the-job training, project work, student / faculty exchange and collaborative 
research during the last five years. 

 
HEI Input: 
37 
 
DVV suggested Input: 
11 
 
Change Input: (Optional) 
23 

Query: Values have been updated excluding the MOUs signed beyond the assessment period and 

also excluding the MOUs where the activity done beyond the assessment period has not been 

considered; Also excluding the collaboration done without the MOUs has not been considered; 

Also excluding the MOUs signed for activity like seminar, awareness campaign , field visit has not 

been considered as only collaboration activities of research /Faculty exchange/ students 

exchange/ project work / on-the job training shall be considered as per NAAC SOP. 

RESPONSE: In response to the NAAC query, we have updated the values as follows: 

 Excluded MOUs signed beyond the assessment period. 
 Excluded MOUs where activities conducted beyond the assessment period were not 

considered. 
 Excluded collaborations done without MOUs. 
 Excluded MOUs signed for activities such as seminars, awareness campaigns, and field 

visits, as per the guidelines. 
 Included only collaboration activities that involve research, faculty exchange, and student 

exchange, project work, or on-the-job training, as per the NAAC SOP. 
 MOUs that were previously accepted in the submitted SSR have not been repeated in 

this list. 
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3.5.1: Details of MoU / Collaboration/ Linkage 

Supporting documents were provided for previously claimed MoUs  (Sl No. 2,3,4,5, 6,7,11 and 12) and Few MoUs/ Collaborations (Sl No 1,8,9,10) were 

also included in the modified list.  We have Two international MoU’s and 10 National MoUs . 

 Kindly Note that the accepted MoU’s in previously submitted list of SSR were not repeated in this list 

 

Sl. 
No. 

Name of the 
MoU / linkage 

Name of the  
institution /  industry 
with whom the MoU / 
linkage is made, with 

contact details 

Year of 
signing 
MoU /  
linkage 

Purpose of the 
MoU/Linkage (Internship, 

on-the-job training, project 
work, student / faculty 

exchange and collaborative 
research) 

Duration of 
MoU /  
linkage 

List the  actual  activities 
under each MOU/ Linkage  
and web -links year-wise 

Page number in this 
document 

1 
Research 

Collaboration 

Prof. Mirza 
Hasanurumman, Dept 
of Agronomy, Sher-e-

Bangla University, 
Bangladesh 

2021 
Collaboration for plant 

scince research 
5 years 

Papers were published in 
elsvier journal 

Documents were 
attached (Page No- 4-

6) 

2 
Online 

Education 
Bluecast Technologies 

Inc, Dubai, UAE 
2021 

Service provider to MOODLE 
for blended mode of 

education 
1 year 

Online classes from 15-11-
2020 onwards 

Documents were 
attached (Page No 7-

15) 

3 
Online 

Education 
Mohammed Anas, 

Wayanad 
2020 

Service provider to MOODLE 
for blended mode of 

education 
1 year 

Online classes from 15-11-
2021 onwards 

Documents were 
attached (Page No 

16-25) 

https://sirsyedcollege.ac.in/iqac/naac
https://sirsyedcollege.ac.in/
https://sirsyedcollege.ac.in/iqac/naac
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4 

LoU to 
conduct 

International 
Seminar 

Dr K N Ajoy Kumar, 
Course Director, Dept 

of Botany Kannur 
University 

2022 
Erudite Lecture  Grant was 

applied for KSCSTE, 
Trivandrum 

1 year 
II International Conference 
of Plant Functional Biology 

on 25 to 26 Oct 2022 

Documents were 
attached (Page No 

26-29) 

5 
Linkage for 

research 

Dr Anoop A, Associate 
Professor, Dept of 
Chemistry, Indian 

Institute of Technology 
Kharagpur 

2020 
onwards 

Collaboration for 
Computational Chemistry 

Research 
2023 

Collaboration resulted in 
Reputed international 
Publications with JCR 

IMPACT FACTOR more than 
1.5 

Documents were 
attached (Page No 

30-34) 

6 
Linkage for 

research 

Dr Vinod TP, 
Department of 

Chemistry, CHRIST 
(Deemed to be 

University), Bangalore 

2021 
Collaboration for 

Computational Chemistry 
Research 

2 years 

Collaboration resulted in 
Reputed international 
Publications with JCR 

IMPACT FACTOR more than 
1.5 

Documents were 
attached (Page No 

35-38) 

7 
Linkage for 

research 

Dr GS Vinod Kumar, 
Scientist EII, Rajiv 
Gandhi Centre for 

Biotechnology, 
Trivandrum 

2019 
Collaboration for Drug 

Delivery Research in Brain 
Cancer Treatment 

5 years 

Collaboration resulted in 
Reputed international 
Publications with JCR 

IMPACT FACTOR more than 
5 

Documents were 
attached (Page No 

39-41) 

8 
Linkage for 

research 

Dr Divya M S, Scientist-
C , SCTIMST, 
Trivandrum 

2021 
Collaboration for Drug 

Delivery Research  
3 years 

Submission of a research 
project for funding to Kerala 

State Council for Science, 
Technology and 

Environment 

Documents were 
attached (Page No 

42-47) 

https://sirsyedcollege.ac.in/iqac/naac
https://sirsyedcollege.ac.in/
https://sirsyedcollege.ac.in/iqac/naac
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9 

Linkage for 
research 

Dr Manoj  K, Associate 
Professor, Dept of Env 

Studies, Kannur 
University 

2021 
Collaboration for plant 

science research 
5 years 

Collaboration resulted in 
Reputed international 
Publications with JCR 

IMPACT FACTOR  

Documents were 
attached (Page No 

48-50) 

10 
Linkage for 

research 

Dr Saravanamoorthy 
MD, Associate 

Professor, Dept of 
Botany, AAGA Colloege 

Musiri, Tamil Nadu 

2022 
Collaboration for plant 

science research 
5 years 

Joint Supervision of a Ph D 
Student with Bharathidasan 

University 

Documents were 
attached (Page No 

51-55) 

11 
Linkage for 
Outreach 

programme 

Indian Institute for 
Remote Sensing 

2023 
IIRS-ISRO Outreach 

Programme 
1 year 

Conducted a certificate 
course 

Documents were 
attached (Page No 

56-60) 

12 
Mou for 

academic 
cooperation 

Payyannur College 2021 
Supervising PG and UG 

students for project work 
3 years 

Collaboration resulted in 
Reputed international 
Publications with JCR 

IMPACT FACTOR more than 
1.5 

Documents were 
attached (Page No 

61-62) 

 

https://sirsyedcollege.ac.in/iqac/naac
https://sirsyedcollege.ac.in/
https://sirsyedcollege.ac.in/iqac/naac
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SERVER LEASE/RENT AGREEMENT 

15432 

This Server Lease/Rent Agreement is made and entered into November 20" 2021, by and 
between Sir Syed College whose address is Sir Syed College, Karimbam PO, Sir Syed College, 
Taliparamba, Kannur, 670142, (hereinafter referred to as "SSC"), and M/s. BLUECAST 
TECHNOLOGIES their address is PO BOX: 128274, DUBAI, U.A.E along with their offshore 

support division ZOFTCARES SOLUTIONS LLP their address is 26/122/B Green Olive Business 
Suites, Tirur, Kerala, India, Pin 676 101 (hereinafter referred as "Service Provider"). 

0TO01OO 

These Terms and conditions govern the access and use of the Moodle Cioud hosting services 
and any customization or related services made available to SSC (Moodle Cloud Services). 

The terms and conditions of this agreement will be effective and valid with effect from 

November 20n 2021 to November 12"" 2022.Theterms and conditions of the services to be 

performed by the Service provider to SSC includes the following; 

GOUAS3 

CY 240165 

EAS U 

10 NOV 2021 

AIp 
ARE 

A 

M 



Providing the cloud storage capacity of 960GB throughout the period of agreement 
validity 
Taking care of the daily backup 
Responsible for the data safety and security 
Ensuring the working condition of the M00DLE software throughout the period of 
agreementvalidity 
Technical support for the software throughout the period of agreement validity 

Ensuring network bandwidth for 3000 users at the same time 
Install additional plugins (Eg-Embed YouTube in MOODLE website, BigBlue Button etc) 
accordingto the requirement 
Design MOODLE roles (eg- Head of the department, Class tutor) according to the 
requirementwith the existing options available in opensource m00dle. 
Design/ Customize M00DLE home page as per requirement with the existing 
provision inopensource moodle. 

Add new members to MOODLE according to the given data after the admission 
procedure of thenew students 

The Payment terms include either the fixed price amount of Rs 26,000 per annum (Not 
inclusive of 18% GST) to Service provider from SSC 

For Bluecast Technologies 

Mohamed Navas, Director of Operations 

For 2OFTCARES SOLUTIONS LLP. 

DesighalodPrtner 

26 |2e) 

For SSC (Sir Syed College) 

Dr.lsmail Olayikkara MA., Ph.D. 
Associate Professor 

in charge of the Principal 
Sir Syed College 

Taliparamba-670 142 
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Unit I - Theoretical aspects of analytical chemistry (AKN)

Announcements

Errors Part I

Restricted  Available from 25 June 2021, 8:00 AM

Mark as done

ERRORS-Notes

Mark as done

ERRORS-Part II

Restricted  Available from 25 June 2021, 8:00 AM

Mark as done

ERRORS Part 3

Restricted  Available from 9 July 2021, 8:00 AM

Mark as done

ERRORS Part 4

Restricted  Available from 9 July 2021, 8:00 AM

Mark as done

ERRORS Part 5

Restricted  Available from 9 July 2021, 8:00 AM

Mark as done

Errors-Part 6

Mark as done

ERRORS Part 7

Mark as done

ERRORS Part 8
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UNIT II Fundamentals of titration (AKN)

UNIT 3 - Chemistry of representative elements

Mark as done

Titration Part I

Restricted  Available from 4 June 2021, 8:00 AM

Mark as done

Notes

Mark as done

Titration Part II

Mark as done

Titration-Part 3

Restricted  Available from 11 June 2021, 8:00 AM

Mark as done

Titration-Elimination Radicals
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Mark as done

Notes- Removal of Interfering Anions

Mark as done

TITRATION-PART 4

Restricted  Not available unless: The activity Titration-Part 3 is marked complete

Mark as done

Separation of Cations- Principles

Mark as done

Separation of Cations -Part I
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Mark as done
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Unit 4 Acids and bases

HYDROGEN-VIDEO

Mark as done

ortho and para hydrogen

Mark as done

hydrides

Mark as done

alkali metals-periodic properties

Mark as done

alkaline earth metals-periodic properties
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oxoacids of group 15- nitrogen

Mark as done

Oxoacids of phosphorus
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Properties of group 16 elements
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oxides and oxoacids of group 16

Mark as done

group 17 elements-halogens

Mark as done

Oxoacids of halogens
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Acids and Bases Part I
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ACIDS AND BASES- PART 4

Mark as done

NOTES- ACIDS AND BASES

Mark as done
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Participants
Enrol users

Match Any Select 

   Add condition Clear filters Apply filters

42 participants found

First name

Surname

All A B C D E F G H I J K L M N O P Q R S T U V W X Y Z

All A B C D E F G H I J K L M N O P Q R S T U V W X Y Z

First name / Surname 


Email address


Roles


Groups


Last access to
course


Status


che1171 ALEEMATH SA

ADIYA K
che1171@sirsyedcollege.ac.in Student 

No
groups

2 years 80
days

Active  
  

che1185 AMEYA K M che1185@sirsyedcollege.ac.in Student 
No
groups

1 year 124
days

Active  
  

che1186 ANAGHA K che1186@sirsyedcollege.ac.in Student 
No
groups

1 year 102
days

Active  
  

che1187 ANJANA T V che1187@sirsyedcollege.ac.in Student 
No
groups

1 year 152
days

Active  
  

che1188 ANNUAYA C V che1188@sirsyedcollege.ac.in Student 
No
groups

2 years 53
days

Active  
  

che1189 APARNA R che1189@sirsyedcollege.ac.in Student 
No
groups

65 days 22
hours

Active  
  

che1207 ARATHI M che1207@sirsyedcollege.ac.in Student 
No
groups

1 year 124
days

Active  
  

che1191 ASHIKA K V che1191@sirsyedcollege.ac.in Student 
No
groups

2 years 37
days

Active  
  

che1192 DARSANA M che1192@sirsyedcollege.ac.in Student 
No
groups

2 years 55
days

Active  
  

che1193 DILSHA K M che1193@sirsyedcollege.ac.in Student 
No
groups

2 years 37
days

Active  
  

che1208 FAHAD ABDUL

RASHEED
che1208@sirsyedcollege.ac.in Student 

No
groups

2 years 73
days

Active  
  

che1209 FAHEEMA P che1209@sirsyedcollege.ac.in Student 
No
groups

1 year 261
days

Active  
  

che1194 FARSEENA M che1194@sirsyedcollege.ac.in Student 
No
groups

2 years 44
days

Active  
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che1210 FATHIMA E che1210@sirsyedcollege.ac.in Student 
No
groups

2 years 152
days

Active  
  

che1173 FATHIMA RAFA T

K
che1173@sirsyedcollege.ac.in Student 

No
groups

2 years 39
days

Active  
  

che1196 FATHIMATH

SAFA.V.K
che1196@sirsyedcollege.ac.in Student 

No
groups

1 year 302
days

Active  
  

che1175 FATHIMATH

SAHALA K
che1175@sirsyedcollege.ac.in Student 

No
groups

1 year 135
days

Active  
  

che1176 FATHIMATHU

RIZA V
che1176@sirsyedcollege.ac.in Student 

No
groups

2 years 74
days

Active  
  

che1177 FATHIMATHUL

FIDA K V
che1177@sirsyedcollege.ac.in Student 

No
groups

2 years 37
days

Active  
  

che1211 FATHIMATHUL

SANA
che1211@sirsyedcollege.ac.in Student 

No
groups

1 year 104
days

Active  
  

che1197 GAYATHRI

BHASKARAN K
che1197@sirsyedcollege.ac.in Student 

No
groups

1 year 127
days

Active  
  

che1213 HISANA PARVEEN

P P
che1213@sirsyedcollege.ac.in Student 

No
groups

1 year 260
days

Active  
  

che1179 HISANA V K che1179@sirsyedcollege.ac.in Student 
No
groups

2 years 37
days

Active  
  

che1214 HUDA IQBAL K che1214@sirsyedcollege.ac.in Student 
No
groups

2 years 133
days

Active  
  

che1215 JABEERA P che1215@sirsyedcollege.ac.in Student 
No
groups

2 years 78
days

Active  
  

che1198 KEERTHANA P V che1198@sirsyedcollege.ac.in Student 
No
groups

1 year 98 days
Active  
  

che1199 MALAVIKA

UNNIKRISHNAN K
che1199@sirsyedcollege.ac.in Student 

No
groups

1 year 98 days
Active  
  

che1180

MARIYAMBEEVI.T.K
che1180@sirsyedcollege.ac.in Student 

No
groups

2 years 76
days

Active  
  

che1181 NAJIYA NILUFHER

C
che1181@sirsyedcollege.ac.in Student 

No
groups

2 years 125
days

Active  
  

che1200 NANDANA K che1200@sirsyedcollege.ac.in Student 
No
groups

142 days 22
hours

Active  
  

Rajeena Pathoor rajeenapathoor@gmail.com Teacher 
No
groups

2 years 56
days

Active  
  

che1218 REJA K K P che1218@sirsyedcollege.ac.in Student 
No
groups

2 years 77
days

Active  
  

che1219 SAFVANA M C che1219@sirsyedcollege.ac.in Student 
No
groups

2 years 78
days

Active  
  

che1201 SHADA SHAFRI K

P C
che1201@sirsyedcollege.ac.in Student 

No
groups

2 years 37
days

Active  
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UNIT-I : MECHANISM OF ORGANIC REACTIONS

UNIT-II : Hydrocarbons (AKN)
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UNIT-III HALOGEN COMPOUNDS

UNIT-IV Hydroxy Compounds (AKN)
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First name / Surname 


Email address


Roles


Groups


Last access to
course


Status


CHE2554 FATHIMATH

SHAZIYA AYYOOB
shazishaziya85@gmail.com Student 

No
groups

2 years 123
days

Active  
  

CHE2562 Fathimath

Shibina .k
ffathishibi@gmail.com Student 

No
groups

3 years 46
days

Active  
  

CHE2563 Fathimathul

shafna kk
sshaf074@gmail.com Student 

No
groups

3 years 69
days

Active  
  

CHE2542 Fathwima

Muvahhida PP
fathimuviz123@gmail.com Student 

No
groups

3 years 43
days

Active  
  

CHE2543 Jubeeriyath jubiamaal@gmail.com Student 
No
groups

2 years 316
days

Active  
  

CHE2555 Jumana

haseen K
jumana2k@gmail.com Student 

No
groups

3 years 38
days

Active  
  

CHE2574 K.Hiba

Manzoor
hibamanzoor724@gmail.com Student 

No
groups

3 years 27
days

Active  
  

CHE2564 Meera.kv meerakv205@gmail.com Student 
No
groups

3 years 28
days

Active  
  

CHE2556 Meghana

Pankajakshan
meghanapkoovode@gmail.com Student 

No
groups

3 years 46
days

Active  
  

CHE2565 Minha k.p minhakp22@gmail.com Student 
No
groups

3 years 6 days
Active  
  

CHE2566 Mubeena PP mubeenajabbar44@gmail.com Student 
No
groups

3 years 102
days

Active  
  

CHE2544 Muhammad

Rishad stp
rishadrafeek6737@gmail.com Student 

No
groups

3 years 81
days

Active  
  

CHE2557 Najla

Liyakathali
ali.kh28122012@gmail.com Student 

No
groups

3 years 15
days

Active  
  

CHE2558 Nandana CV nandanacv79@gmail.com Student 
No
groups

2 years 219
days

Active  
  

CHE2567 Nasna.k nasnamustafa@gmail.com Student 
No
groups

3 years 22
days

Active  
  

CHE2568 Niranjana

Unni V V
niranjanaunni3117@gmail.com Student 

No
groups

3 years 48
days

Active  
  

CHE2569 Shahil M shahilmehfil1771@gmail.com Student 
No
groups

3 years 19
days

Active  
  

CHE2545 Shaniba K shanibasha2545@gmail.com Student 
No
groups

2 years 315
days

Active  
  

CHE2570 Shifana M shifanamalikkan@gmail.com Student 
No
groups

3 years 18
days

Active  
  

Profile pic Sarayu
Jayadevan SIRSYED

sarayujaydev@gmail.com Teacher 
No
groups

2 years 162
days

Active  
  

Dr Ashwani Kumar N

SIRSYED
ashwani272@gmail.com

Teacher, Manager,
Course creator 

No
groups

35 secs
Active  
  

CHE2546 Sithara satharsithara19@gmail.com Student 
No
groups

2 years 356
days

Active  
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Binding energy analysis and molecular dynamic simulation studies of the
designed orally active, non-toxic GABARAP modulators

Megha P. Nambiara, N. Ashwanikumara, Anakuthil Anoopb and A. R. Bijua

aDepartment of Chemistry, Sir Syed College, Kannur University, Kannur, India; bDepartment of Chemistry, IIT Kharagpur, Kharagpur, India

Communicated by Ramaswamy H. Sarma

ABSTRACT
Epilepsy is a severe neurological disorder that occurs when the communication between the neurons
is disturbed. Gamma-amino butyric acid-associated protein (GABARAP) plays a key role in balancing
Gamma-aminobutyric acid-A (GABA(A)) receptor functions of inhibiting the neurotransmission and con-
trolling the seizure. In this study, we introduce the derivatives of the selected anti-epileptic drugs,
namely Felbamate and Clobazam, by substituting different hydrophilic and hydrophobic groups at the
specified positions. Molecular docking studies between the derivatives and GABARAP were carried out
using PyRx software. The interacting residues were identified from LigPlotþ. Drug-likeness, drug-related
properties, and toxic endpoints of each derivative were analyzed using the SwissADME, Osiris property
explorer, and ProTox-II servers. After analyzing the binding energy, drug-properties, and toxicity, the
best five derivatives of Felbamate and Clobazam were selected. Molecular Dynamic simulation studies
involving the target-ligand interaction were carried out for 100 nanoseconds using GROMACS 2018.
The root mean square deviation, root mean square fluctuation, radius of gyration, Solvent accessible
area, Energy plots and trajectories of the ten GABARAP complexes of the derivatives, and two
GABARAP complexes of parent drugs were compared and critically analyzed. Among the five
Felbamate derivatives, F7 formed the most stable complex with GABARAP. Among the five Clobazam
derivatives, C27, C33 and C32 showed stable GABARAP interaction. In light of the above systematic
computational analysis, we propose F7, C27, C33, and C32 as the potential anti-epileptic drug candi-
dates for developing novel therapeutics. The substitution of hydrophobic groups at para position on
benzene ring has promoted strong binding to GABARAP.

Abbreviations: B3LYP: Becke 3-parameter Lee Yang Parr; GABA: gamma-amino butyric acid; GABARAP:
gamma-amino butyric acid receptor associated protein; LD50: Lethal dose fifty percentage; MD:
Molecular dynamics; PDB: Protein data bank; RCSB: Research Collaboratory for Structural
Bioinformatics; RMSD: Root mean square deviation; RMSF: Root mean square fluctuation; Rg: Radius of
gyration; SASA: Solvent accessible surface area; SDF: Spatial Data File; TPSA: topological polar sur-
face area
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Introduction

Epilepsy is a chronic neurological illness affecting around 1%
of the human community irrespective of age, gender, and
race (Kwan & Sander, 2004). The disease is characterized by
deviations from the normal nerve cell activity in the brain,
causing repeated seizures or periods of unusual behavior,
sensations, and sometimes loss of awareness. The solution to
this problem is anti-epileptic drugs that could stop the for-
mation of seizures in the brain.

The increased amount of excitatory neurotransmitters and
a decreased amount of inhibitory neurotransmitters play a
major role in causing seizures. An excitatory neurotransmitter
excites the postsynaptic neuron by generating an action
potential, and an inhibitory neurotransmitter produces
neurotransmitter that hinders the generation of this action
potential (Karlsson et al., 1974; Smita, 2013). Gamma-amino-
butyric acid-A (GABA(A)) is an important ligand-gated GABA
receptor that inhibits neurotransmission. Gamma-aminobuty-
ric acid receptor-associated protein (GABARAP) plays a valid
part in balancing the functioning of GABA(A) receptors. In
humans, the GABARAP gene encodes the protein GABARAP.
The binding of the receptor GABA to the gamma subunit
due to the mutation in GABARAP causes a decrease in the
postsynaptic membrane’s receptor concentration. Excitatory
activity is thus increased as the inhibition is stopped, and
this can cause epilepsy (Wang & Olsen, 2000). The binding of
the drugs to GABA(A) receptors and regulating its function
provides promising medical development in treating epilepsy
(Krogsgaard, 1981; Smita, 2013).

The anti-epileptic drugs selected for the present study are
Felbamate and Clobazam. In 1993, the drug Felbamate (anti-
convulsant) was approved by US-FDA. Felbamate was
accepted for the treatment of Lennox-Gastaunt syndrome as
well (Dulac & N’guyen, 1993). Clobazam (benzodiazepine) as
a drug in clinical aspects was started in 1975 (Ng & Collins,
2007). Initially, the drug was used to treat anxiety, later as an
anticonvulsant since 1984. It is a successful drug in the treat-
ment of epilepsy and Lennox-Gastaunt Syndrome (Giarratano
et al., 2012). After the oral administration, Clobazam is readily
absorbed in the gastrointestinal tract. Compared to common
1,4-benzodiazepines, sedation and other side effects are min-
imum for Clobazam (Kuch, 1979).

In general, the drug design aims to develop stable and
safe drug molecules with good ADMET (Absorption,
Distribution, Metabolism, Excretion, Toxicity) properties, lim-
ited side effects, and good selectivity and specificity to the
binding target (Yu & MacKerell, 2017). A large amount of
money is spent designing drugs, undergoing their preclinical
and clinical trials, and marketing them for use. So it is very
important that the beneficial effects of the marketed drug
should meet the required standard (Macalino et al., 2015).
So, the computer-based designing of drugs plays a very
important role as it could effectively predict many biological
properties quickly without much financial requirements (Baig
et al., 2016). Computational studies help to omit the unfavor-
able derivatives with toxicity, poor absorption, and poor
metabolism and help to carry out the required modification
in the molecule to increase the ADME properties (Wang

et al., 2018; Waring et al., 2015). A crucial part of the struc-
ture-based drug designing method involves docking the
drug molecule to their protein binding site and analyzing
drug-receptor binding affinity (Sousa et al., 2006). Docking
studies help to understand the strength of drug interactions
with the target. The derivatives with the high free energy of
binding (poor binding) can be omitted or modified to better
derivatives. Molecular Dynamic simulation studies are gaining
much attention because MD simulation studies help create
body conditions and analyze the target-ligand interaction in
detail. Thus the dependence of the medicinal field on com-
puters for developing the drug is beneficial.

This drug designing work did not concentrate on elimi-
nating any side effects of the drugs Clobazam and
Felbamate. The aim was to design a better alternative of the
existing marketed drug that has better target binding and
drug-related properties. From these works, the compounds
with better competence could be identified successfully.

Materials and methods

In the present work, two anti-epileptic drugs, Clobazam and
Felbamate, and their derivatives with certain structural varia-
tions are considered to analyze their drug activity. The deriv-
atives of each drug molecule are designed by substituting
various hydrophilic and hydrophobic groups.

Optimization

Gaussview 5.0 was used to generate the structures of five
selected anti-epileptic drugs and their derivatives and visual-
ize the results (Frisch et al., 2009). Gaussian 09 (Frisch et al.,
2009) is used for ab initio calculations. We employed the
B3LYP/6-311G (d,p) (Becke, 1993; McLean & Chandler, 1980)
level of theory for optimization.

In silico docking studies

The parent molecules and their derivatives are docked to the
GABA(A) receptor-associated protein GABARAP. The crystal
structure of GABA(A) receptor-associated protein GABARAP
(PDB:1KJT) is downloaded from the RCSB protein data bank
(Berman et al., 2000). The active binding sites of GABARAP
are identified using meta server Metapocket (Zhang et al.,
2011). Optimized structures of all the drug molecules and
their derivatives, in SDF form, are docked to the GABARAP
using the virtual screening software PYRX, which gives infor-
mation about drug-protein binding free energies and the
best conformers (Dallakyan & Olson, 2015). For each mol-
ecule, docking output provided nine different docked poses
with the target. The best conformer is the docked pose with
the lowest binding energy. The binding energy of all the
proposed derivatives of drug molecules is compared to their
respective drug molecules The derivatives with binding
energy more negative than respective parent drug molecules
are considered as good derivatives.

2 M. P. NAMBIAR ET AL.



Letter of Understanding (LoU) 

This Letter of Understanding ("LoU") is made on 08.09.2021, between: 

Dr. Vinod T. P. 

Associate Professor, Department of Chemistry 

CHRIST (Deemed to be University) 

Dharmaram College Post, Hosur Road, Bangalore-560029, Karnataka, India 

Email: vinod.tp@christuniversity.in 

AND 

Ms. Fasila PM 

Asst. Professor 

Dept. of Chemistry  

Sir Syed College 

Email: fasilapm@sirsyedcollege.ac.in 

Purpose 

This Memorandum of Understanding sets forth the terms and mutual agreement between  

Dr. Vinod T. P. and Ms. Fasila PM to collaborate in the areas of Computational Chemistry 

Research, Student Exchange, and Joint Journal Publications. 

Scope of Collaboration 

1. Computational Chemistry Research 

Both parties agree to collaborate on joint research activities in the field of Computational 

Chemistry. This includes, but is not limited to, the exchange of laboratory facilities, 

sharing of computational resources, data, and methodologies, as well as organizing joint 

workshops, seminars, and conferences in areas of mutual interest. 

2. Student Exchange 

The parties agree to facilitate student exchanges between their institutions. The exchange 

will allow students to participate in joint research projects, laboratory work, and academic 

courses related to Chemical Science. Details regarding the duration, academic credits, and 

financial responsibilities will be discussed and agreed upon on a case-by-case basis. 

3. Journal Publication 

Both parties agree to jointly publish research outcomes in recognized scientific journals. 

Co-authorship will be determined by mutual consent and based on each party’s 

contribution to the research work. Both parties will seek opportunities to submit joint 

research papers to high-impact journals and engage in peer review processes. 

 



 

Roles and Responsibilities 

• Both professors will actively contribute to the collaboration by sharing expertise, resources, 

and facilitating research work. 

• Both parties agree to maintain open and continuous communication through periodic 

meetings to assess progress, discuss challenges, and plan future work. 

• The professors will also mentor and supervise students participating in the exchange 

program. 

Duration 

This LoU shall remain in effect for a period of two years from the date of signing, unless extended 

by mutual written agreement. Either party may terminate the collaboration with one month’s notice 

in writing. 

Confidentiality 

Both parties agree to keep confidential all proprietary information shared during the course of this 

collaboration. Any data or findings resulting from joint research will not be disclosed to third 

parties without prior consent from both parties. 

Intellectual Property 

The intellectual property rights arising from the collaboration shall be jointly owned by both 

parties, unless otherwise agreed in writing. Specific terms regarding intellectual property will be 

addressed in separate agreements as necessary. 

Amendments 

Any amendments or modifications to this LoU must be agreed upon in writing and signed by both 

parties. 

Signatures 

By signing below, both parties agree to the terms outlined in this Letter of Understanding. 

Dr. Vinod T. P 

Associate Professor, Department of Chemistry ,CHRIST (Deemed to be University) 

Date: 08.09.2021 

Signature:  

Ms. Fasila PM  

Sir Syed College 

Date: 08.09.2021  

Signature:  
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Abstract
We report a simple one-pot hydrothermal synthesis of carbon dots from frankincense soot. Carbon

dots prepared from frankincense (FI-CDs) have narrow size distribution with an average size of 1.80

nm. FI-CDs emit intense blue fluorescence without additional surface functionalization or modification.

A negative surface charge was observed for FI-CDs, indicating the abundance of epoxy, carboxylic

acid, and hydroxyl functionalities that accounts for their stability. A theoretical investigation of the FI-

CDs attached to oxygen-rich functional groups is incorporated in this study. The characteristics of FI-

CDs signify arm-chair orientation, which is confirmed by comparing the indirect bandgap of FI-CDs

with the bandgap obtained from Tauc plots. Also, we demonstrate that the FI-CDs are promising

fluoroprobes for the ratiometric detection of Pb  ions (detection limit of 0.12 μM). The addition of Pb

to FI-CD solution quenched the fluorescence intensity, which is observable under illumination by UV

light LED chips. We demonstrate a smartphone-assisted quantification of the fluorescence intensity

change providing an efficient strategy for the colorimetric sensing of Pb  in real-life samples.
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Peptide decorated glycolipid nanomicelles for
drug delivery across the blood–brain barrier
(BBB)†

S. Meenu Vasudevan,a,b N. Ashwanikumarc and G. S. Vinod Kumar *a

This interdisciplinary research highlights the engineering of glyco-

lipid nanomicelles with surface modification using a BBB crossing

peptide for in vivo drug delivery especially for glioma therapy. We

demonstrated an eco-friendly, green synthesis of a nanomicelle

followed by felicitous characterization which substantiates the

merits of the drug delivery system.

Despite the significant advances in the field of nano drug deliv-
ery systems (DDSs), the treatment of central nervous system
(CNS) diseases like glioma, Parkinson’s disease, Alzheimer’s
disease, epilepsy, stroke, brain trauma, etc. is limited due to the
inefficiency of the cargo to cross the blood–brain barrier
(BBB).1,2 The tight endothelial cell monolayer associated with
pericytes and astrocytes in the BBB restricts the transport of
98–100% of the drug molecules to the brain.3 In the case of
glioma, the BBB was found to be intact during the first stage
which allows us to design a nanocarrier by exploiting the prin-
ciple of active transport using targeting ligands on the surface
of the nanocarrier. The DDS can be designed by engineering an
apt amphiphilic polymeric nanocarrier surface-modified with a
targeting ligand to breach the BBB.

Polymeric nanomicelles are regarded as promising carriers
for small molecule hydrophobic drugs because of their good
stability and biocompatibility in vitro and in vivo.4 Tailor-made
amphiphilic polymers when exposed to an aqueous environ-
ment spontaneously form self-assembled nanomicelles having
a core–shell architecture which serve as ideal hosts for hydro-
phobic drugs. Many natural and synthetic polymers have been
used for the preparation of amphiphilic polymeric micelles.

Chitosan is one of the major biocompatible polymers with a
glycosamine backbone and used as a hydrophilic part of the
amphiphilic system.5 A major drawback of naive chitosan is its
aqueous solubility and its tendency to precipitate at physiologi-
cal pH.6 Glycol chitosan (GC) is a commercially available
water-soluble, biocompatible and biodegradable derivative of
chitosan,5 which is used as a drug delivery scaffold in the
present work.7,8 To impart suitable amphiphilicity to GC, we
have conjugated it to a biocompatible aliphatic long-chain
fatty acid namely stearic acid (SA). The amine functionality of
GC was selected as the binding site to retain the intact ethyl-
ene glycol moiety which is essential for the aqueous solubility
of GC. The synthesized stearoyl-g-glycol chitosan (SAGC) was
used for surface modification with an apt targeting ligand.

Site-specific delivery of polymeric nanomicelles can be
achieved by the use of suitable receptor targeting ligands. Over
the years, several receptors like integrin, folate, transferrin, etc.
have been employed by researchers for targeting nanomi-
celles.9 Unfortunately, the abundance of these receptors in the
majority of tissues limited the brain-specific delivery and
necessitated the development of highly specific brain targeting
ligands. In addition to this, the BBB acts as a major hurdle for
the aforementioned targeting ligands. To solve these pro-
blems, specific brain targeting short peptide sequences have
been developed by the use of the in vivo phage display tech-
nique.10 One such peptide (TGN peptide-TGNYKALHPHNG)
was identified by Li et al. using a filamentous M13-phage with
the aid of a random 12 mer peptide library displayed on the
capsid surface of this phage having BBB targeting ability.11,12

AS TGN peptide demonstrated superior brain targeting
efficacy, we have used this peptide as the targeting moiety and
conjugated it to our glycopolymer (SAGC) to produce a hybrid,
peptide decorated nanomicelle named “TSAGC”. The develop-
ment of nanomicelles of TSAGC, encapsulation of a model
hydrophobic drug (Curcumin), and their efficacy in crossing
the BBB for brain delivery were demonstrated in the present
work by various physicochemical and biological analyses. As
most of the drugs used in brain diseases are hydrophobic, we

†Electronic supplementary information (ESI) available. See DOI: 10.1039/
c9bm00955h

aNano Drug Delivery Systems Lab, Cancer Biology Division, Bio innovation Centre,

Rajiv Gandhi Centre for Biotechnology, Trivandrum, Kerala, 695014, India.
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bResearch Scholar, Dept of Biotechnology, Faculty of Applied Sciences & Technology,

University of Kerala, Trivandrum, Kerala, 695581, India
cPost Graduate & Research Department of Chemistry, Sir Syed College (Affiliated to
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Abstract  The study was carried out to measure tree species diversity of six spatially heterogeneous Sacred Groves 
(SGs) to observe the abundance of IUCN Red List (LC) Western Ghats Striped squirrel, Funambulus tristriatus, 
Waterhouse (1837) inside these SGs. Shannon’s and Simpson’s Indices and IVI were used to examine the tree 
species diversity. The abundance of squirrels in all six SGs was also recorded through a two-month-long 48-
kilometre transect walk survey. The floristic composition exhibited that Memecylon randerianum is the dominant 
species in Neeliyarkottam and Madayi kavu; Myristica malabarica is the dominant species in Poongottukavu, and 
Carallia brachiata is the predominant tree species in Iriverikavu. Thazhekavu is home to the mangrove species 
Avicennia officinalis. Chamakavu is a coastal SG with the highest density of Syzygium caryophyllatum and the 
highest IVI of Gmelina arborea. The study found that squirrels are significantly encountered in fruit-giving trees 
with a high canopy. Our descriptive statistical findings reveal that out of the total observed F. tristriatus (n=106), 
about 42% of squirrels are encountered in Memecylon randerianum, followed by Mangifera indica (31%), 
Artocarpus heterophyllus Lam. (4%), Elaeocarpus tuberculatus (3%), etc. Neeliyar kottam has the most tree species 
and individual trees with a high diversity of Memecylon randerianum, Mangifera indica, and higher squirrel 
encounters. F. tristriatus fed the flowers and berries of Memecylon randerianum and flowers and drupes of 
Mangifera indica. In sum, the presence of trees and the diversity of SGs is critical for the survival of F. tristriatus in 
densely populated and rapidly urbanizing districts like Kannur. 

Keywords: Species Diversity, Floristic Diversity, Conservation, Squirrels, Funambulus tristriatus 

Cite This Article: P.V. Amina, P Sreeja, and Manoj K, “Tree Diversity and Abundance of Western Ghats 
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1. Introduction 

Global environmental changes, such as land-use change, 
global warming, and rapid urbanization, have significantly 
disturbed tropical forests and unique biodiversity [1]. The 
Western Ghat biodiversity hotspot has also been 
threatened by habitat fragmentation, loss, and degradation 
[2]. Rapid urbanization has been affecting almost all 
lowland areas, except for forests that have been preserved 
due to Hindu religious and cultural heritage, reverence, 
and fear{1} [3,4]. Such protected forest regions are called 
Sacred Groves (SGs). Locals revered and protected them 
as spiritual and botanical havens [5]. Kirk [6] states that 
SGs have become remnants of the original forest in some 
lowland areas. For many years, geo botanists and 

landscape researchers have been extensively studying 
phytosociological aspects of SGs in different regions in 
India [4,7]. The SGs have a complex vegetation structure, 
closed canopy cover and thick litter bed [8]. In parallel, 
conservation biologists and biodiversity experts have been 
exploring the abundance of different species in such SGs 
and surrounding areas [9,10,11].  

SGs in urbanized lowlands have been serving as 
tropical biodiversity reserves for a long time [3,12]. They 
serve as the habitat for many native endemic plant species 
[4]. In a recent review, it was noted that there is a critical 
knowledge gap on the faunal diversity of SGs, particularly 
of herbivores [13]. Many studies have contributed to 
discovering new plant species, gene pools, communities, 
populations, and microhabitats in various SGs of India 
[4,14,15]. This research inquiry builds on the different 
investigations by Rajesh et al. [16], Rajesh et al. [8], and 
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of IIRS/ISRO Outreach network. Currently your institute is listed as one of the nodal centers to 

conduct online courses offered by IIRS-ISRO Dehradun. We have received registration request from 

some of the participants by selecting your Institute as a nodal center for conducting coming live & 

interactive courses. 

 

For any further query please contact us at edusat@iirs.gov.in or dlp@iirs.gov.in ,  

Tel: +91-135- 2524130. 

 

With regards 

 

 

 

Head, 

GIT&DL Department 

IIRS, Dehardun 

 

mailto:edusat@iirs.gov.in
mailto:dlp@iirs.gov.in
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यह मािणत िकया जाता है िक सर सैयद कॉलेज  कायरत ी अजहर अली  ने कृिष म  सुदरू संवेदन आधािरत आंकड़ो ं का
िवलेषण िवषय पर इस संथान ारा िदनांक 26 अटूबर, 2023 को आयोिजत एक िदवसीय ऑनलाइन कायशाला को समिवत
िकया।

This is to certify that MR. AZHAR ALI A, working with Sir Syed College, has coordinated one day
online  workshop  on  Remote sensing based data  analytics  in  Agriculture  conducted  by  this
institute on October 26, 2023

28-11-2023



COR2023103416122

यह मािणत िकया जाता है िक सर सैयद कॉलेज ने भारतीय सुदरू संवेदन संथान, इसरो देहारादनू ारा संचािलत ऑनलाइन िशण
पाठम कृिष म  सुदरू संवेदन आधािरत आंकड़ो ं का िवलेषण मे भाग िलया। इस ऑनलाइन पाठम का संचालन िदनांक 26
अटूबर, 2023 से 26 अटूबर, 2023 तक िकया गया।

This is to certify that Sir Syed College, has participated in online training programme conducted by Indian
Institute of Remote Sensing, ISRO Dehardun on Remote sensing based data analytics in Agriculture.
This online programme was conducted during October 26, 2023 to October 26, 2023

28-11-2023







V M SANTHOSH
I attest to the accuracy and
authenticity of this document
Principal, Payyanur College
02.03.2024 03:04
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Highlights

• Quantum mechanical studies ozonides of ethylene and cyclopentene as

HEDMs.

• Promising trinitromethane derivatives of ozonides as high energy

density materials.

• Calculation of impact sensitivity of high energy density materials.

Abstract

A series of novel energetic compounds were designed by introducing groups such as NO , and C(NO )  to

the ethylene ozonide (trioxolane) and cyclopentene ozonide (6,7,8-trioxabicyclo[3,2,1]octane) skeletons and

their detonation properties and impact sensitivity were investigated using DFT - B3LYP method with aug-cc-
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