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= NCBI Resources @ HowTo @ chitrita_chatieriee My NCBI Sign Out
Nucleotide Nucleotide v ||
Advanced Help
GenBank » Sendto:»
Change region shown o
Microbacterium radiodurans strain K12016 16S ribosomal RNA gene, partial
Customize view o]
sequence
GenBank: MFB00628.1
FASTA  Graphics Analyze this sequence *
Run BLAST
to: [¥)
Gkt Pick Primers
LoCUs 1F608528 788 bp  DMA  linesr  BCT 12-AUG-2017 Hichiliaht Sequence Fealures
DEFINITION Microbacterium radiodurans strain K12816 165 ribosomal RMA gene, anig 4
partial sequence. Find in this Sequence

ACCESSION  MFG@@628
VERSION MFGE8628.1

KEYWORDS
SOURCE Microbacterium radicdurans Related information &
ORGANISM Microbacterium radicdurans Taxonomy
Bacteria; Actinobacteria; Micrococcales; Microbacteriaceae;
Microbacterium,
REFERENCE 1 (bases 1 to 788)
AUTHORS ~ Chatterjee,C., Sarkar Biswas,5. and Bhattacharyys,R. LinkOut to external resources -
TITLE Screening Heavy metal resistance and PGPR like traits of soil
bacteria, isolated from Tolly Nullah SILVA 55U Database
JOURNAL  Unpublished [SILVA]
REFERENCE 2 (bases 1to ?BB)
AUTHORS ~ Chatterjee,C., Sarkar Biswas,S. and Bhattacharyya,R.
TITLE Direct Submizsion Recent activity .
JOURNAL  Submitted (@7-AUG-2017) LIFE SCIENCES, PRESIDENCY UNIVERSITY, 86/1
COLLEGE STREET, KOLKATA, WEST BENGAL 700073, India TumnOff Clex
COMMENT  #RAssembly-Data-STARTH3 B Microbacterium radiodurans strain K12016

Sequencing Technology :: Sanger dideoxy sequencing

o 165 ribosomal RNA gene, partial se: tuclestia
##Rscembly-Data-EfiDE4 s

FEATURES Location/Qualifiers B Bacillus xiamenensis strain 26K018 165
source 1..708 ribosomal RNA gene, partial sequen Nuceonse

/organisms"iicrobacterium radiodurans”
/mol_types"genomic DNA" [B Bacillus xiamenensis strain 1E0018 165
/strain="K12016" ribosomal RNA gene, partial sequen Mucieotce
/isolation_sources"Sevage sludge soil, Circular Canal z :
Kolkata" ) Interference - An Introduction to Genetic
/db_xrefs"taxon:661398" Analysis
/countrys"India"

/lat_lons"22.33 N 88.30 E" See more

/altitudes"11 m"

/collection_date="14-Jan-2016"

/collected by="Chitrita Chatterjee"

/identified_by="Chitrita Chatterjee"

/note="PCR_primers=fud_name: 16sF, rev_name: 16sR"

rRNA <1..>708
/product="165 ribosomal RNA"
ORIGIN
1 geatttttgt ctatcagett gttggtgagg taaagactca ccaaggegtc gacgggtage
61 cggectgaga gggtgaccgg ccacactggg actgagecac gacccaaatt tgtacgggag
121 geageagtge tgtatattge tcaatgggtg taatccagat geagcaacgg cgegtgaggt
181 aggacggeee ttegggttgt asacctcttt tagcagggaa gaagegaatg tgacggtace
241 tggeagaass agegeegget aactacgtge cageageege ggtaatacgt agggggtasg
301 tgttatccgg aagtattggg cgtasagage tcgtaggegg cctgtegege cggeggteag
361 aaccccgagg ctcasccteg gtctageagt gggtactgge agactagagt geggtagegs
421 agattggaat tcctggtgta geggtggagt gegeagatat caggaggaac accgatggeg
481 aagtcagatc tctgggacgg tagctgacge tgagtageas gaggctagag gagcaaacag
541 tcttaggaac goctagtaat tccccegegt aaaacagttg cgagetagta tgttggggte
601 ctttcgacgg attcctcacg cagectaage ctttacggtt teccgectgg gagegtecge
661 ggtcaaggca taacagtcan atgaattgea gegggtgaac tetggeca
i
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:-; NCBI Resources (¥ How To (¥ chitrita_chatterjee
Nucleotide Nucleotide v/ f Search
Advanced Help
GenBank « Sendto v
Change region shown v

Bacillus xiamenensis strain 1E0018 16S ribosomal RNA gene, partial sequence

GenBank: MK353500.1
FASTA Graphics

Customize view >

Analyze this sequence

Gole ¥ Run BLAST
Locus HK353500 1403 bp  ONA  linear  BCT 08-JAN-2019 Pick Primers
DEFINITION Bacillus xiamenensis strain 1€0018 165 ribosomal RNA gene, partial
sequence. Highlight Sequence Features
ACCESSION  MK353500
VERSION MK353500.1 Find in this Sequence
KEYWORDS .
SOURCE Bacillus xiamenensis
ORGANISM Bacillus xiamenensis
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Bacillus. Related information =
REFERENCE 1 (bases 1 to 1403) Taxonomy
AUTHORS ~ Chatterjee,C., Bhattacharyys,R. and Sarkar Biswas,S.
TITLE Analyse chromium tolerant mechanisms of soil bacteria isolated from
different sewage sites of kolkata
JOURNAL  Unpublished Recent activity -]
REFERENCE 2 (bases 1 to 1403)
AUTHORS ~ Chatterjee,C., Bhattacharyya,R. and Sarkar Biswas,S. TepOf G
TITLE Direct Submission B Bacillus xiamenensis strain 1E0018 165
JOURNAL  Submitted (02-JAN-2019) DEPARTMENT OF LIFE SCIENCES, PRESIDENCY ribosomal RNA gene, partial sequen tclectce
. ﬁiﬁi:ii};;iﬁ‘;ﬁ;kiﬁi RIREER S Mnsh R TR ala B Bacilus iamenensis i 26K01 165
Sequencing Technology :: Sanger dideoxy sequencing fibosomal RNA gene. partial sequen
P m”""“{""::*:m’nﬁ B Microbacterium radiodurans strain K12016
ATRE ocation/uriens 163 risomal RNVA gene, parlal se s
source 1..1403 i
/organisme"Bacillus xiamenensis” B Interference - An Introduction to Genetic
/mol_type="genomic DNA" Analysis
/strain="1£0018"
/isolation_source="SEWAGE SLUDGE OF EAST KOLKATA WETLAND" See more
/db_xref="taxon:1178537"
/country="India"

/collection_dates"22-Jul-2016"
/collected bys"CHITRITA CHATTERIEE"
/identified by="CHITRITA CHATTERJEE"
/note="PCR_primers=fud_name: 27F, rev_name: 1492R"
FRNA <1..>1403
/product="165 ribosomal RNA"
ORIGIN
1 cacgtgggta acctgectgt aagactggga taactccggg aaaccggage taataccgga
61 tagttccttg aaccgcatgg ttcaaggatg asagacggtt tcggetgtca cttacagatg
121 gaccegegge geattageta gttgetgage taacggetca ccasggegac gatgegtage
181 cgacctgags gggtgategg ccacactggg actgagacac ggeccagact cctacgggag
241 geageagtag ggaatcttce geaatggacg aaagtctgac ggageaacge cgegtgageg
301 atgaaggttt tcggatcgta aagetctgtt gttagggaag aacaagtgea agagtaactg
361 cttgcacctt gacggtacct aaccagasag ccacggctaa ctacgtgcca gCagecgegy
421 taatacgtag gtggcaageg ttgtccggaa ttattgggeg taaagggetc geaggeggtt
481 tcttaagtct gatgtgaaag cccccggete aaccggggag ggtcattgga aactgggasa
541 cttgagtgca gasgaggaga gtggaattcc acgtgtageg gtgasatgeg tagagatgty
601 gaggaacacc agtggcgaag gegactctct ggtetgtaac tgacgetgag gagegassage
661 gtggggageg aacaggatta gataccctgg tagtccacge cgtasacgat gagtgetaag
721 tgttaggggg tttccgecee ttagtgotge agetaacgea ttasgeactc cgectgggga
781 gtacggtcge aagactgaaa ctcasaggas ttgacggggg cccgcacaag cggtggages
841 tgtggtttaa ttcgaagcaa cgcgaagaac cttaccaggt cttgacatce tctgacaacc
901 ctagagatag ggctttcect tcggggacag agtgacaggt ggtgeatggt tgtegtcage
961 tegtgtegty agatgttggg ttaagtcccg caacgagege ascccttgat cttagttgee
1021 ageattcagt tgggcactct aaggtgactg ccggtgacaa accggaggas ggtggssaty
1081 acgtcasatc atcatgecce ttatgacctg ggetacacac gtgctacaat ggacagasca
1141 aagggcetgeg agaccgeaag gtttagecaa teccacaaat ctgttcteag tteggatege
1201 agtctgcaac tcgactgegt gaagctggaa tcgetagtaa tegeggatca geatgecgeg
1261 gtgaatacgt tcccgggect tgtacacacc gecegtcaca ccacgagagt ttgeaacacc
1321 cgaagtcggt gaggtaacct ttatggagcc agccgecgaa ggtggggeag atgattgggs
1381 tgaagtcgta acaaggtaac cga
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Annexure 1C:

& NCBI  Resources © HowTo ©

chilrita_chatterjee My NCBI Sign Out

Nucleotide Nucotide || '\
Advanced Help
GenBank » Sendto: v
Change region shown v

Bacillus xiamenensis strain 26K018 16S ribosomal RNA gene, partial sequence

GenBank: MK353157.1
FASTA  Graphics

Customize view =

Analyze this sequence

Soto Run BLAST
Locus HK353157 1418 bp  ONA  linear  BCT 08-DAN-2019 Pick Primers
DEFINITION Bacillus xiamenensis strain 26K@18 165 ribosomal RNA gene, partial
sequence. Highlight Sequence Features

ACCESSION  MK353157
VERSION MK353157.1
KEYWORDS
SOURCE Bacillus xiamenensis
ORGANISM Bacillus xiamenensis
Bacteria; Firmicutes; Bacilli; Bacillales; Bacillaceae; Bacillus. Related information
REFERENCE 1 (bases 1 to 1418) Taxonomy
AUTHORS ~ Chatterjee,C., Bhattacharyya,R. and Sarkar Biswas,S.
TITLE Analyse heavy metal tolerant mechanisms of soil bacteria isolated
from different sewage sites of kolkata

Find in this Sequence

JOURNAL  Unpublished Recent activity &
REFERENCE 2 (bases 1 to 1418) TumOff Ciear

AUTHORS ~ Chatterjee,C., Bhattacharyya,R. and Sarkar Biswas,S.
TITLE Direct Submission
JOURMAL  Submitted (©2-)AN-2019) DEPARTMENT OF LIFE SCIENCES, PRESIDENCY
UNIVERSITY, 86/1 COLLEGE STREET, KOLKATA, WEST BENGAL 700973, India
COMMENT ##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
#2Assembly-Data-ENDs2

B Bacillus xiamenensis strain 26K018 165
ribosomal RNA gene. partial sequen Nuciecude

B Bacillus xiamenensis strain 1E0018 165
ribosomal RNA gene, partial sequen Nucieotce

B Microbacterium radiodurans strain K12016

FEATURES Location/Qualifiers 168 ribosomal RNA aene. partal se uceoice

source 1..1418
forganisme"Bacillus xiamenensis” B Interference - An Introduction to Genetic
fmol_type="genomic DNA" Analysis
/etrain="26K818"
Jisolation_source="SEWAGE SLUDGE SOIL, KESTOPUR CANAL, See more.,
KOLKATA"
Jdb_xref="taxon: 1178537"

FRNA <1..>1418

[preduct="165 ribosomal RNA"
ORIGIN

[

agtascacgt gEgtascgtg cccctaagat tgogstaact gogggssacc gRagotasta
61 ccggatagtt ccctgaaccg catggttcaa ggatgasaga cggtttcgge tgtcacttac
121 agatggactc geggegeatt agctagtigg tgaggtaacg gotcaccasg gogacgatge
181 gtagccgacc tgagagggty atcggccaca ctgggactga gacacggccc agactcctac
24]1 EERAERCAEC agtagggaat cttccgeaat ggacgasagt ctgacggagc aacgccgcgt
301 gagtgatgaa ggttitcgga tcgtaaaget ctgtigttag ggasgaacaa gigcaagagt
361 aactgctige acctigacgg tacctaacca gaaagccacg getaactacg tgccageage
421 cgeggtaata cgtaggtgge aagcgttgtc cggaattatt gggcgtaaag ggctcgeagg
481 cggtttetta agtctgatgt gaaageccee ggetcaaccg gggagggtca ttggaaactg
541 ggaaacttga gtgcagaaga ggagagtgga attccacgtg tageggtgaa atgegtagag
681 atgtggagga acaccagtgg cgaaggcgac tetotggtct gtaactgacg ctgaggageg
661 aaagcgtggg gagegaacag gattagatac cctggtagte cacgecgtaa acgatgagtg
721 ctaagtgtta gpgegtttec geccettagt getgeageta acgeattaag cactcegeet
781 ggggagtacg ghogeaagac tgasactcas aggesttgac gggggcccge acasgeggte

1

841

201

261
la21
1981
1141
1261
1261
131
1381

gageatgtgy trtasttega
caaccctags gatagggett
teagotegtg togtgagatg
ttgocageat tcagttggge
gEatgacgte aaatcatcat
gaacaaaggg ctgegagace
atcgcagtct geaactcgac

BECABCECEA AgAALCTTAC
tecottoggg gacagagtgs
ttgggttasg toccgoaacg
actctaaggt gactgoeggt
geccettatg acctgggeta
geaaggtita gocastecca
tgcgtgasge tggestcgct

caggtettga catectotga
caggtggtge atggttgteg
agcgeaacce tigatcttag
gacasaccgg aggaaggtes
cacacgtget acastggaca
cazatctgtt ctcagticgg
agtaatcgeg gatcageatg

CCRCERtEaa tacgttcccg gRccttgtac acaccgoccg tcacaccacg agagtttgea

acacccgaag tcggtgaggt
tggggtgaag tcgtaacgag

aacctttatg gaacccgeocg
gtaaccgeee tgtictet

ccgasggtgg gReagatgat
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International Journal of Engineering, Science and Mathematics
Vol. 7 Special Issue 4(1), Apnl 2018,
ISSN BZDONJWFW 6.765
Jourmal Homepage: hitp “www sjmra us, Emal: editorymic@gmanl com
Double-Blind Pox Revicwed Reforead Open Acocss tomatsonal Jowrnal - Incladad in the Servial Di Indexed &
Listed e Ulieich's Porbodicals Dircctory ©, US A Opon J-Gage as well as in Cabedl™ -Mwu[hﬂnhgwus.k

Characterize heavy metal tolerant rhizospheric sewage bacteria
isolated from Tolly nullah (with special emphasis on strain
Microbacterium radiodurans K12016)

Chitrita Chatterjee*
Rabindranath Bhattacharyya®™

Shampa Sarkar (Biswas)*™*
Abstract

Ben-nc of rapad A 1 and wrb hm‘v metals are
in the ¢ m frigh v sarvey
mmmmhawmm—nna.dmdbonmmhumhea
potent mode of cavirommental heavy metal d 4 In the stady
to reveal microbal heavy metal tol rha. bes were
lated from scwage sludge ol‘avcuhrmal(l’oﬂy Nullah) and

Keywords: charactenze. Microbeaal heavy metal was checked
four heavy metal salts ll‘n(h CrOs, Cd(‘b .-dCo(‘I:) mdividually and =
Heavy Metal tolerance; Plant I (PGPR) trases of isolated
Biochemical analysis; bes were ) d Onec dated strain (AMicrodocrerium
Antsbsotic resistance. radiodurans strain K12016), wdentifiod b) 165 rDNA, shown toeal tolcrance
Indole Acctic Acid (IAA); amsinst 100 mM Cr:0s (Cr'™) and also mentionable Cobalt and hexavalent
165 tDNA h (CF*) ok but didn "t duce a ficant of plant

h B the most of the rest solates produced
mmdm 16s rDNA of tha particular solase was analyzod
dmbwm‘ummumw”thdw
cnsure s and scnc ssady
Mmbdﬂau-mhnvnﬂdmmmﬁ
AMicrobacterium radiodwrans K12016

Copnvigh: © 2018 & 15 Is of Multad o s =
Academy Alinglunurnnl

Py 2
=

Ch-m Chnu')«
o of Life S

Pren&ncylmm 86/1 College Street, Kolkata, West Bengal, India
Emal: chatrta87@ gmal com; chitnita rs@pressuniv.ac in

1. Introduction

As a result of different d anth el g heavy Is lske
Chromuum (Cr), Lead (Pb), Cadmium (Cd), Cobalt (Co). .\nckel (Nl) llon (Fe) are alanmagiy increased n
the environment, particularly the arcas where waste from d tannery,
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Investigation of plant growth promoting traits exhibited by heavy metal tolerant soil bacteri,
retrieved from Tolly Nullah (Kolkata)

Chitrita Chatterjee, Shampa Sarkar (Biswas) and Rabindranath Bhattacharyy
Department of Life Sciences. Presidency University, 86/1 College Street, Kolkata (700073), West Benga
INDIA

E-mail: rabindranath.dbs@presiuniv.ac.in

It is quite important to formulate an efficient strategy to degrade heavy metal in the industrial sewage s
Kolkata which are the natural habitat of many heavy metal tolerant microbes. To perceive the biorem
ia, primarily their heavy metal resistance pattern and plant growth promo

activity of different soil-borne bacteri
activity should be examined. To find their heavy metal resistance pattern twelve soil microbes were isolated

initially from sewage sludge of circular canal (Tolly Nullah) which is renowned in Kolkata as ‘Adi Ganga’. The
heavy metal resistance pattern of five selective microbes against four heavy metal salts (Cr,0O,, CrO,, CdCl_ and
CoCl,) in different concentrations (10 NM, 10 uM, 10 millimeter, 50 millimeter and 100 mm) was checked. Plant
growth promoting potential of isolated microbes was evaluated by estimating their Indole Acetic Acid (IAA

production and phosphate solubilization capacity. 16s rRNA were sequenced and their evolutionary distances
were also calculated. One of the isolated strains showed high susceptibility against 10 mm of CdCl, but most of
the other salts could not stop bacterial growth at 10 mm concentration. Another fascinating strain (shown

similarity with Microbacterium arborescens as per NCBI BLAST result) revealed total resistance against Cr,O, till
It concentration used, and produce negligible amount of IAA wher

100 mM concentration, the maximum sa
adequate amount of IAA using L-Tryptophan supplemented media. The overall result

other four strains produce
revealed that all of the examined strains isolated from the Tolly Nullah soil sludge showed heavy metal resistance
up 1o 10 mM heavy metal concentration and also able to produce plant growth promoting hormone IAA. Thus

the mlﬁd soil microbes might convenient candidate for heavy metal bioremediation and plant growth induction
at a time. Further work should be needed to identify the genes and their signal transduction pathways in response

to heavy metals.
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Poster No- 15

Isolation and partial characterization of heavy metal resistance
sewage bacteria from tolly nullah and their potential in the plant
growth promotion

~hitrita Chatterjee, Rabindranath Bhattacharyya and Shampa Sarkar (Biswas)

Department of Life Sciences
Presidency University, Kolkata

In the present circumstances, it’s quite important to find out a potent technique for
degradation of soil accumulated heavy metals. The soil microbes that are present in
heavy metal contaminated soil can be a safe mode of heavy metal bioremediation.
To reveal microbial bioremediation activity primarily chosen five vigorously grown
microbial isolates amongst the microbes isolated from circular canal (Tolly Nullah),
identified them biochemically and their heavy metal resistance pattern was checked
against four heavy metal salts (Cr203, CrOs;, CdCh and CoCl:) in different
concentrations (10 nM, 10 puM. 10 mM, 50 mM and 100 mM). Biochemical
characterization was evaluated by estimating Amylase, Catalase, Gelatinase
production and mixed acid fermentation capability. Plant growth promoting
potential of isolated microbes was also evaluated because if heavy metal cleaning
bacteria helps in plant growth promotion also they can be used easily in
bioremediation and cropping at a time. PGPR like traits were measured by
estimating Indole Acetic Acid (IAA) production and phosphate solubilization
capability. One isolate showed high susceptibility against up to 10 mM of CdCl; and
other interesting isolate (shown similarity with Microbacterium arborescens as per
NCBI BLAST result) revealed total resistance against Cr,O; till 100 mM
concentration, the maximum salt concentration used, but produce negligible
amounts of IAA whereas the rest produce adequate amount of IAA. 16s rRNA of
one isolate was sequenced and analyzed. Further experimentation ‘and gene study
should be needed to conclude any role of isolated microbes in heavy metal

bioremediation and plant growth promotion.
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ISOLATION, CHARACTERIZATION AND GENETIC STUDY OF HEAVY METAL
RESISTANCE SEWAGE BACTERIA FROM TOLLY NULLAH AND THEIR
POTENTIALITY IN PLANT GROWTH PROMOTION

CHITRITA CHATTERJEE*, RABINDRANATH BHATTACHARYYA AND SHAMPA
SARKAR (BISWAS)

Department of Life Sciences
Presidency University
86/1 College Street, Kolkata — 700073
West Bengal, INDIA

Because of rapid industrialization and urbanization, it’s become quite important to find out a
potent way for degradation of soil accumulated heavy metals. The soil microbes that are present
in heavy metal contaminated soil can be a safe mode of heavy metal bioremediation. To reveal
microbial bioremediation activity five vigorously grown microbial isolates were chosen amongst
the microbes isolated from circular canal (TollyNullah). Isolates were identified and
morphologically, biochemically, physiologically characterized and their heavy metal resistance
pattern was checked against four heavy metal salts (Cr,0s, CrO3, CdCl; and CoCl,) individually
and in consortium. Plant growth promoting (PGPR) traits of isolated microbes was also
evaluated by estimating Indole Acetic Acid (IAA) production and phosphate solubilization
capability because if heavy metal cleaning bacteria helps in plant growth promotion. They can
also be used easily in bioremediation and cropping at a time. One interesting isolated strain
(Microbacteriumradiodurans strain K12016), identified by 16s rRNA sequencing, revealed total
resistance against Cr2Osupto 100 mM conc

entration, the maximum salt concentration used, it’s
also shown considerable resistance against other used heavy metals but produces negligible

amounts of IAA whereas the rest produce adequate amount of IAA.. So, this strain can be utilized
in cleaning environmental heavy metal pollutants. 16s r

RNA of that particular isolate was
analyzed and phylogenic tree was constructed using the Maximum Composite Likelihood
method to calculate evolutionary distances. In silico analysis of different microbial heavy metal
attaching regions and degrading pathways is also helpful to predict bacterial signal transduction
in response to heavy metal. Furthermore experimentation and gene study should require to
standardizing bacterial heavy metal resistance pattern.
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The Role of Municipal S i
e ewage Mic >
Accumulation and Rc(;.:::tei:liln e

- ¥ - 7
m%ils; Fabtnz{)r:nzlh Bhaltqcha_ryya", Shampa Sarkar Bisweas’
3 B ‘Dm.pm.mr Lol Depann;ent ofLife’Sl:i:wn:;s"{;l 86/1 College Street, Kolkata
W SOC! 5 Street, Presi.dency Universitsy(, Kl:ll;?al:la()logy R e
Department of Life Sciences, 86/1 College Street.
" .Ptesldency University, Kolkata i
Corresponding author; e-mail- chitrita.rs@presiuniv.ac.in

_,iaugpid climate of Kolkata helps Sewage microbes to persist in the heavy metal

environments of different sewage canals. Inspired by previous works on

f.or_e:nec':llaho‘n, “-re collected soil samples from three urbanized sewage regions of
isolated soil microbe to check their degree of heavy metal resistance and mode

s with heavy metal. Soil heavy metal profiling by Energy Dispersive X-Ray

cipal sewage regions (Circular Canal, East Kolkata Wetland and Kestopur
d’ggﬂy. '1)10 results of microbial heavy metal resistance also revealed that almost
bacteria shown considerable resistance against trivalent and hexavalent
interesting strain of Microbacterium (GenBank accession MF600628)
\ en’n:pﬁ!‘ﬁtively less chromium containing Circular Canal region shown total
avalent chromium individually and in consortia. Chromium absorbance

3) and Diphenylcarbazile spectrophotometry method (APHA 23rd Ed.).
tration factor (542458.57) of Microbacterium radioduransK 12016 grown in
tion adjacent to MIC) hexavalent chromium supplemented media indicated
hulate absorbed heavy metal. The TEM image also supported the finding.
of Microbacterium shown the protein interaction with hexavalent
ar docking. From experimentation, it could also be predicted that
147 K 12016 and some other isolated Bacillus strains (GenBank
and MK353500) have reduced hexavalent chromium to trivalent one.

logically and bioch ically id ical soil microbes, residing in
of Kolkata, exhibit a similar trend in heavy metal resistance and

hich they nul the absorbed chromium and
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The Role of Heavy Metal Resistance Indole Producing Municipal
Sewage Microbes in Plant Heavy Metal Absorption and
Accumulation

*Chitrita Chatterjee, ZRabindranath Bhattacharywva, 25Shampa Sarkar Biswas
tDepartment of Life Sciences, Presidency University, Kolkata, ZDepartment of Life Sciences,
Presidency University, Kolkata

The hot and humid climate of Kolkata helps sewage microbes to persist in the heawvy metal
contaminated environments of different sewage canals. Chromium resistant sewage
microbes isolated from slightly alkaline sewage soil of different municipal sewage, showed
Chromium absorption and accumulation. Chromium absorbeance capability of microbes was
investigated wusing Energy Dispersive X-Ray Fluorescence (EDXRF) spectrometer and
Diphenylcarbazile spectrophotometry method (APHA 23rd Ed.). Molecular characterization
of the microbes shown that most of them are different species of Bocillius (GenBank accession
numbers IN3SZ001—-IN3920013, ME3ISI1ST, MEK3I53500). Only one interesting
Microbacterium species (GenBank accession MFE00628) was identified which shown
considerable resistance against hexavalent Chromium. Higher (542458.57) microbial
bioconcentration factor of Microbacterium radiodurans K12016 grown in 40 mha
{concentration adjacent to MIC) hexavalent Chromium supplemented media indicated the
bacteria accumulate absorbed heawvy metal. The near relative of Microbacterivm shown the
protein=ligand interaction with hexawvalent Chromium in molecular docking. But the
Microbacterivm didn't produce a significant amount of Indole compound whereas HPFTLC
analysis showed most of the other strain isolated from Kestopur and East Kolkata Wetland
produce plant growth promoting hormone 1AA and IBA. But Plants grown in heavy metal
contaminated regions absorb metal from rhizospheric soils; through food chain the absorbed
metal reached to human being, magnified and affect human health. Instead of the alarming
soil Chromium concentration, the considerably low Plant bioconcentration factor, BCF (East
Kolkata Wetland, Circular Canal and Kestopur Khal were 0.036, 0.028 and 0.085) respectively
indicated that they couldn't absorb a significant amount of soil metal. Less than one
bioconcentration factor also indicates that the plant didn’t accumulate absorbed metal within
the cell. Then it could be predicted from the analyzed data that the soil microbes play a
remarkable role in plant Chromium absorption control.

Keywords: EDXRF; HPTLC; docking; BCF
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Abstract under theme: Environmental Economics

Microbacterium radiodurans and Bacillus xiamenensis isolated from different sewage
microbial communities of Kolkata, perform chromium bioremediation and cropping

Chitrita Chatterjee*, PhD Student;

Shampa Sarkar (Biswas)**, Assistant Professor;
Rabindranath Bhattacharyya***, Professor (Retired)
Presidency University, 86/1, College Street, Kolkata 700073
*Presenting Author, Email: chitrita87@gmail.com, chitrita.rs.presiuniv.ac.in,
Phone: 9830935178
*Email: shampa.dbs@presiuniv.ac.in, Phone: 9903870923
*** Email: rabindranathbpc@gmail.com, Phone: 9433050316

The amount of dissolved oxygen (DO) and chemical oxygen demand (COD) of different sewage sites
revealed that Kolkata’'s sewage sites studied herein are highly polluted with organic materials, but
have not yet crossed the borderline, which is why different pollutant tolerant plants, animals, and
microbes are still able to grow and survive.

The chromium resistant aerobic microbes isolated from the heavily polluted rhizospheric wetland soils
of Kolkata could accumulate absorbed Cr(VI) within their cells and converted them to less hazardous
Cr(Ill). 16S rRNA based analysis exhibited that different species of Microbacterium and Bacillus were
highly abundant in chromium contaminated regions. Sequence comparison study displayed that
different geochemically important chromium tolerant and chromium resistant genes which translate
numerous stress-induced proteins were native in Microbacterium and some species of Bacillus. Soll
microbes can bind heavy metals in the soil by producing siderophores and microbial acids.
Additionally, the microbial isolates were found to produce the plant growth promoting hormones like
IBA and IAA which alters the endogenous IAA pool in plants and increases the length and surface
area of plant roots.

The isolated chromium removing, eco-friendly strains have a great impact on agro-economic society
as they could be applied to eliminate environmental chromium, as well as improve plant growth in
heavy metal contaminated, poorly cultivable soil and decrease the risk of metal accumulation and
biomagnification by the edible plants that are consumed regularly. Further field application should be
required to clarifying their bioremediation and plant interaction strategies.
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Annexure 5:
WEB 2020 <web2020z0ology@gmail.com> Mar 25,2020, 846PM Yy &
tome ~
Dear Madam,

Thank you for sending the abstract entited “Microbacterium radiodurans and Bacillus xiamenensis isolated from different

sewage microbial communities of Kolkata, perform chromium bioremediation and cropping-.

We are to inform you that as per the present situations and Govt. Directives the conference has to be postponed until the situations normalize. We will contact the
speakers once our college opens and as they confirm their availability to deliver the talk, we will intimate the revised dates to all participants and paper presenters
Please wait for some time and be safe.

Best regards,

WEB-2020 Organizing Committee
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