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Microcystis sp. AE03 strain in Dal
Lake harbors
cylindrospermopsin and
microcystin synthetase gene
cluster

Fahim Bashir1,2, Arif Bashir3, Vishnu D. Rajput4,

Noureddine Bouaïcha5, Khalid M. Fazili6, Samrat Adhikari7,

Yogesh Negi7, Tatiana Minkina4, Waleed Hassan Almalki8 and

Bashir Ahmad Ganai1,2*

1Department of Environmental Science, University of Kashmir, Srinagar, India, 2Center of Research

for Development, University of Kashmir, Srinagar, India, 3Department of Clinical Biochemistry,

Government College for Women, Nawa-Kadal, Srinagar, India, 4Academy of Biology and

Biotechnology, Southern Federal University, Rostov-on-Don, Russia, 5Laboratory Ecology,

Systematic and Evolution, UMR 8079, CNRS, AgroParisTech, University Paris-Saclay, Gif-sur-Yvette,

France, 6Unfolded Protein Response (UPR) Signaling Laboratory, Department of Biotechnology,

University of Kashmir, Srinagar, India, 7Department of Biotechnology, St. Edmund’s College,

Shillong, India, 8Department of Pharmacology, College of Pharmacy, Umm Al Qura University,

Makkah, Saudi Arabia

Cyanobacterial harmful algal blooms (CHABs) are increasing at an alarming

rate in di+erent water bodies worldwide. In India, CHAB events in water

bodies such as Dal Lake have been sporadically reported with no study

done to characterize the cyanobacterial species and their associated toxins.

We hypothesized that this Lake is contaminated with toxic cyanobacterial

species with the possibility of the presence of cyanotoxin biosynthetic genes.

We, therefore, used some of the molecular tools such as 16S ribosomal

DNA, PCR, and phylogenetic analysis to explore cyanobacterial species and

their associated toxins. A 3-year (2018–2020) survey was conducted at three

di+erent sampling sites of Dal Lake namely, Grand Palace Gath (S1), Nigeen

basin (S2), and Gagribal basin (S3). Two strains of Dolichospermum sp. AE01

and AE02 (S3 and S1 site) and one strain of Microcystis sp. AE03 (S2 site) was

isolated, cultured, and characterized phylogenetically by 16S ribosomal DNA

sequencing. The presence of cyanotoxin genes from the isolates was evaluated

by PCR of microcystins (mcyB), anatoxins (anaC), and cylindrospermopsins

(pks) biosynthesis genes. Results revealed the presence of both mcyB and pks

gene inMicrocystis sp. AE03, and only anaC gene inDolichospermum sp. AE02

strain. However, Dolichospermum sp. AE01 strain was not found to harbor any

such genes. Our findings, for the first time, reported the coexistence of pks

and mcyB in a Microcystis AE03 strain. This study has opened a new door to

further characterize the unexplored cyanobacterial species, their associated

cyanotoxin biosynthetic genes, and the intervention of high-end proteomic

techniques to characterize the cyanotoxins.

KEYWORDS

Dal Lake, Dolichospermum sp. strain AE01, Dolichospermum sp. strain AE02,
Microcystis sp. strain AE03, anatoxin-a, microcystin, cylindrospermopsin
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Skill Development in Biotechnology  
in North East India 

 
Workshop on 

Skill to Entrepreneurship – The Next Level 
12th – 15th March, 2019 

Venue Advanced Level Biotech Hub,  
St. Edmund’s College, Shillong, Meghalaya 

 
Sponsored by 

Institute of Bioresources and Sustainable Development, Imphal, 
Department of Biotechnology, Government of India 

Organized by 
Biotech Park, Lucknow at Advanced Level Biotech Hub, 

St. Edmund’s College, Shillong 
 

PROGRAMME 
 

Inaugural Session 
DAY 1:    12th March, 2019 [Tuesday] 

1000 - 1100 hrs. Registration of Participants & Mentors 

1100 - 1110 hrs. Welcome - Prof B. Manners, Department of Biotechnology, St. Edmund’s 
College, Shillong 

1110 - 1120 hrs. Welcome Address - Dr. Sylvanus Lamare, Principal, St. Edmund’s 
College, Shillong 

1120 - 1130 hrs. Address of Gathering - Bro Simon Coelho, Secretary, Governing Body, 
St. Edmund’s College, Shillong 

1130 - 1200 hrs. 

 

1200 - 1210 hrs. 

 

1210 - 1220 hrs. 

Address by the Chief Guest - Dr. Abhijit Sharma, Director, Indian Institute 
of Entrepreneurship, Guwahati, Assam 
 
Remarks by Guest of Honor - Prof. Dinabandhoo Sahoo, Director, 
Institute of Bioresources & Sustainable Development, Imphal, Manipur 
 
Remarks by the Guest of Honor - Padma Shri Prof. Pramod Tandon, 
CEO, Biotech Park, Lucknow 

1220 - 1225 hrs. Vote of Thanks – Prof. Koben J Nongkynrih, Deputy Coordinator, 
Advanced Level Biotech Hub, St. Edmund’s College, Shillong 

1225 - 1300 hrs. Group Photograph and Tea  

 

drs.adhikari
Pencil

drs.adhikari
Pencil
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13th September, 2019 – 16th September, 2019

Inaugural Pics
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National Level Online Seminar Presentation 

Competition 
    Organised by- 

Department of Physics, Digboi College 
In Association with IQAC, Digboi College, Digboi, Assam – 786171 

            An Initiative under the DBT Star College Scheme 
 

       Ref. No.: DigCol/Phy/NalSem/2021/01     Date: 26/07/2021 
 
The result of the “National Level Online Seminar Presentation Competition” organised by 
Department of Physics, Digboi College in association with IQAC, Digboi College, among the 
Undergraduate level students having Physics as a Honours/Major subject is as follows.      

 

Result 

1st Prize:  Pragya Parasar, 4th Sem., B.Sc., Cotton University, Assam. 
2nd Prize: Shyamalee Bora, 5th Sem., I.M.Sc., Dibrugarh University, Assam.  
3rd Prize: Anirban Das,  2nd Sem., B.Sc., St. Edmunds College, Shillong, Meghalaya, 
4th Prize:  

(i)    Niyar Prabhat Kalita, 3rd Sem., B.Sc., Pub Kamrup College, Assam. 
(ii)  Abhishek Phukon Borah, 2nd Sem., B.Sc., JIST, Jorhat, Assam. 
(iii)  Devanuj Bharali: 5th Sem., B.Sc., DKD College, Assam. 
(iv)  Priyanshu Priyam Alabiyan, 1st Sem., B.Sc., Sibsagar College, Assam. 
(v)  Tonmoyee Gogoi, 1st Sem., B.Sc., DHSK College, Dibrugarh, Assam. 

 
 

The subject experts who have evaluated the individual student presentations on the final and 3rd 
stage “vive-voce” held on 25/07/2021were -  

Subject Experts 
1. Dr. Bhim Prasad Sharma,  Dept. of  Mathematics, Tezpur University, Assam 
2. Dr. Soumen Chakraborty, Dept. Electronics, St. Edmunds College, Shillong, Meghalaya. 
3. Dr. Abu Mustako, Dept. of Physics, Dibrugarh University, Assam. 
4. Dr. Anup Kumar Nath, Dept. of Physics, Cotton University, Assam. 

 

 

 
 

 

 

Sd/- 
Dr. R. Patowary 
HOD, Dept. of Physics 
Digboi College 

Sd/- 
Dr. J. Handique 
Co-ordinator, IQAC 
Digboi College 

Sd/- 
Dr. Dip Saikia 
Principal  
Digboi College 
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Dear Sir/Madam,

We  have  settled the items listed below with NEFT transfer document3010271
to your Bank account being  payment as per the details,

_______________________________________________________________________

Invoice Date Purchase                     Gross Amount                 Deductions         Description
 No. Order No._______________________________________________________________________

SEC/BT/22-23/001 06.09.2023 4300068606 140,000.00  LIV for down payment
SEC/BT/22-23/002 06.09.2023 4300068606 140,000.00  LIV for down payment
SEC/BT/22-23/003 06.09.2023 4300068606 99,923.00  LIV for down payment
SEC/BT/22-23/004 06.09.2023 4300068606 71,958.00  LIV for down payment
SEC/BT/22-23/005 06.09.2023 4300068606 10,961.00  LIV for down payment_______________________________________________________________________

Net Amount      462,842.00 (+)   (-)   =   462,842.00 

Reference No.NB10750.
Date:11.09.2023.

600453
ST. EDMUND S COLLEGE SPECIAL
OLD JOWAI ROAD, LAITUMKHRAH,
793003 SHILLONG

#This is an electronically generated statement and doesn't require
signature.
#Please do not reply to this mail
_______________________________________________________________________

Payment document :3010271 Very truly yours,
Date :11.09.2023
Currency :INR
Payment amount :462,842.00 NUMALIGARH REFINERY LTD


