Physiological role and structural characterization of a salt-inducible Mn-catalase (KatB)
from Anabaena

The Mn-catalase, KatB, plays a vital role in adaptation to salinity and oxidative stress in the
cyanobacterium Anabaena. Biochemically, KatB is a thermostable, robust Mn-catalase that functions
at alkaline pH. The KatB crystal structure, the first one from a photosynthetic organism, showed its
active site to be distinct from other Mn-catalases. The N-terminal region of this enzyme was shown to
play a crucial role in subunit interaction and maintaining the proper active site geometry. Very
recently, KatB was purified from the salt-stressed wild-type Anabaena, showcasing a non-recombinant
route of obtaining this catalase.

The Cyanobacterial Mn-catalase (KatB): From Basic Research to Potential Applications

Physiological Role Biochemical Characterization Probable Application
NaCl 0 25 50 100 150 200 H,O ﬁi‘l 0+0 Catalase is an industrially relevant enzyme;
(mM 2R KatB 2 2 used in Textile, Leather, Food processing
Thermostable
- Preparation of active KatB
Accumulation of active Mn-catalase
under salt stress 1. Recombinant Anabaena over-expressing KatB
> & . I & )
Q
FE Q.o KatB 3 3
& ¥ oy &Y < £ £
= Protein {Nacl g < S <
Mn-catalase, KatB is induced under Alkaline \:| -
osmotic siress pH stable Western Catalase Zymogram

2. Non-recombinant route: NaCl-treated WT Anabaena
Na* C Na*

C
|
swee
-

Vital for adaptation {5 salinity

(NH,},S0,
Lys 70°C 30% 45%

9 &
Compact Hexamer C _NaCl

WT KatBT F2A F3A

—>

e—=KatB

Salt-induced (natural)
accumulation of KatB  Easy Purification by heat &
(NH,),S0, precipitation

H4A K5A K6A E7A

N-terminal residues are crucial for
structure and activity

NaCl-induced KatB is more active than KatB
purified from KatB-overexpressing strains

Promoter inactive in heterocyst

Activity/stability
Recombinant

1 I
i i
[ 1
i I
I I
i i
I I
I I
i i
i I
[ I
l i
WT Mutant I 0
I i
I i
i i
1 i
[ i
I 0
f i
1 !
I i
[ I
I i
I i
[ i
i |}

Plant Physiol., 2016; Commun. Intr. Biol., 2016 Free Radic. Biol. Med., 2016, 2020 & 2022; Plant Cell & Environ., 2019 Biores. Technol., 2019, Biores. Tech. Rep., 2023

Bioresource Technology Reports 23 (2023) 101535

Contents lists available at ScienceDirect BIORESOURCE
TECHNOLOGY
REPORTS

REP
-/

Bioresource Technology Reports

journal homepage: www.sciencedirect.com/journal/bioresource-technology-reports

Harnessing salt stress to drive the efficient and inexpensive bioproduction [
of a valuable thermotolerant biocatalyst (Mn-catalase) from
cyanobacterial biomass

Dhiman Chakravarty !, Himani Tewari ", Anand Ballal "

® Molecular Biology Division, Bhabha Atomic Research Centre, Trombay., Mumbai 400085, India
® Homi Bhabha National Institute, Anushaktinagar, Mumbai 400094, India

Weblink: https:// doi.org/10.1016/.biteb.2023.101535



Free Radical Biology and Medicine 179 (2022) 266-276

Contents lists available at ScienceDirect

Free Radical Biology and Medicine

R

o

ELSEVIE journal homepage: www.elsevier.com/locate/freeradbiomed

Unique functional insights into the antioxidant response of the
cyanobacterial Mn-catalase (KatB)

Dhiman Chakravarty ¢, Subhash C. Bihani™“ ", Manisha Banerjee , Prakash Kalwani ®,
Anand Ballal >
* Molecular Biology Division, Bhabha Aromic Research Centre, Trombay, Mumbai, 400085, India

® Radiation Biology & Health Sciences Division, Trombay, Mumbai, 400085, India
 Homi Bhabha National Institute, Anushaktinagar, Mumbai, 400094, India

Weblink: https:// doi: 10.1016/j.freeradbiomed.2021.11.016.

Free Radical Biology and Medicine 160 (2020) 480-487

Contents lists available at ScienceDirect

Free Radical Biology and Medicine

journal homepage: www.elsevier.com/locate/freeradbiomed

Review Article

Gazing into the remarkable world of non-heme catalases through the
window of the cyanobacterial Mn-catalase ‘KatB’

Anand Ballal>“*!, Dhiman Chakravarty™“', Subhash C. Bihani™', Manisha Banerjee™*

 Molecular Biology Division, Bhabha Atomic Research Centre, Trombay, Mumbai, 400085, India
b Radiation Biology and Health Sciences Division, Bhabha Atomic Research Centre, Trombay, Mumbai, 400085, India
© Homi Bhabha National Institute, Anushaktinagar, Mumbai, 400094, India

Weblink: https:// doi: 10.1016/j.freeradbiomed.2020.08.013.

Bioresource Technology 293 (2019) 122013

Contents lists available at ScienceDirect

Bioresource Technology

journal homepage: www.elsevier.com/locate/biortech

L)

Gheck for
updates

BIORESOURCE
TECHNOLOGY

Facile generation of a biotechnologically-relevant catalase showcases the

efficacy of a blue-green algal biomass as a suitable bioresource for protein
overproduction

Dhiman Chakravarty™”, Manisha Banerjee™”, Anand Ballal™*

& Molecular Biology Division, Bhabha Atomic Research Centre, Trombay, Mumbai 400085, India
® Homi Bhabha National Institute, Anushaktinagar, Mumbai 400094, India

Weblink: https:// doi: 10.1016/].biortech.2019.122013.

Check for
updates




Received: 17 January 2019 Accepted: 7 April 2019
DOI: 10.1111/pce.13563

ORIGINAL ARTICLE WILEY | V7 e}

Novel molecular insights into the anti-oxidative stress
response and structure-function of a salt-inducible
cyanobacterial Mn-catalase

Dhiman Chakravarty®® @ | Subhash C. Bihani? ® | Manisha Banerjee® @ | Anand Ballal*®

Weblink: https://doi: 10.1111/pce.13563.

Plant Physiology®, February 2016, Vol. 170, pp. 761-773, www.plantphysiol.org © 2016 American Society of Plant Biologists. All Rights Reserved.

A Salt-Inducible Mn-Catalase (KatB) Protects
Cyanobacterium from Oxidative Stress

Dhiman Chakravarty, Manisha Banerjee, Subhash C. Bihani, and Anand Ballal*

Molecular Biology Division (D.C., M.B., A.B.) and Solid State Physics Division (5.C.B.), Bhabha Atomic
Research Centre, Trombay, Mumbai 400085, India; and Homi Bhabha National Institute, Anushakti Nagar,
Mumbai 400094, India (D.C., A.B.)

ORCID IDs: 0000-0002-3186-785X (D.C.); 0000-0002-3605-7741 (M.B.); 0000-0002-0724-4919 (S.C.B.); 0000-0002-8776-3021 (A.B.).

Weblink: https:// doi: 10.1104/pp.15.01632.

COMMUNICATIVE & INTEGRATIVE BIOLOGY Tavlor & F .
2016, VOL. 9, NO. 5, 1216738 (5 pages) aylor rancis

http://dx.doi.org/10.1080/19420889.2016.1216738 Taylor & Francis Group

SHORT COMMUNICATION & OPEN ACCESS

Cyanobacterial Mn-catalase ‘KatB’: Molecular link between salinity and oxidative
stress resistance

Dhiman Chakravarty®®, Manisha Banerjee®, Namrata Waghmare®, and Anand Ballal™”

“Molecular Biology Division, Bhabha Atomic Research Center, Trombay, Mumbai, India; ®Homi Bhabha National Institute, Anushakti Nagar,
Mumbai, India

Weblink: https:// doi: 10.1080/19420889.2016.1216738.



