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MEMIFERE, eI ERREHEZEICIERERERRAISM,
(Daniel, 2005; Freedman and Zak, 2015)

BEAETIWSRAEFHHMEDEANERECEGZ T NARNER.,
(Devpura et al.,2017)

BERA UG EEEERIENDFEIRISENNFER, RERHERENER
RIS 2 A TEEmIBHIN RN, EMIESREEE — YR
EBYIRIRBEER., (Martin et al., 2006; Desai et al., 2010; Bouhajja et al.,2017)




Introduction
(HESSOE The Amlakhadi canal, Ankleshwar, Gujarat, India

HHHERMEFBHRTI SRR ERESFINX

SaHE DESERREFRE. MiSfIEMEESEIEEY) (d=E/ E.)
Valdya et al. (2017) Patel et al. (2014) and Pandit et al. (2013) .

tRRBERE : FRFAISFRIRMEDSTNATISSFREDNINGERR,
BT REERRNRHEDEERYEIRIGIE,

T 99%HMENREEA G, BUEESHKEEERE _REYEMSE
WEYIHTZ FERIE TN,
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Melanin: MRIZEDEIEZEDN L FHED-EA et BENtR. S FE
HIZTTERZERYD, BIARNR BRI MRS (UV-screening compounds)
LR (Rita and Pombeiro-Sponchiado, 2005)

R (Madhusudhan et al., 2015)
EEMNH(Gadd and de Rome, 1988; Eisenman and Casadevall, 2012)

MR (Avramidis et al., 1998)

IESIRIPERIEMNZ (Stappers et al., 2018)
MEBMFI(El-Naggar and El-Ewasy, 2017; Rageh and El-Gebaly, 2018)

MEZ{ER (Pombeiro-Sponchiado et al., 2017; El-Naggar and El-Ewasy, 2017)
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Materials and methods

1. Chemicals and reagents

2. Strains and plasmids

3. Sampling

Bam HI  Chloramphenicol other antibiotics enzyme -agarase
T4 DNA ligase DMSO KBr (Potassium bromide)

CopyControl™ HTP Fosmid Library Production Kit
pCC2FOS™ Vector pET-28a(+) E. coli EPI300™-TIR FE. coli BL21

Amlakhadi canal (21°36'0” North, 73°0'0” East) polluted by industrial
activities  Sub-surface (5-8 cm below the surface) soil samples about 1

kg each from three distinct sites




Materials and methods

5g 1 + 2g 2-3mm IFIEEK + 1 SmLIRENE PR (10% (w/v)EFE, 100mM Tris-HC1, 100mM EDTA,
100mM BEESSH, 0.5M NaCl, 1%(w/v)T7 \mE=FER{LER(CTAB), pH=8)— shaking (75 rpm) at
37°C for lh— 10mg/mLPKF120% T iz EMEINAFEEIIMEE -~ EFREBRK. JTIEDNA —

10% B8 5% — TEE P RIBH#EDNA
BMERIBIAREE BREEAIDNAFE/RES

C_.J

. o o o ) % 9 I
5. Community genomic library construction @ §> > ////> >:»; —

1U/mL B-IRBEREERRLERR40kb A/NAIDNA— RIRfEE. 5 -BHEAL — B-IRAETERE BROTThn i R EE (L
5’ - ER{YBUDNA — CopyControl Fosmid Library Production Kit (Eplcenter®)ﬁ ZZF|pCC2 FOS™
Vector— BE{LE. coli EPI300™-T1R— 12.5ug/mL S E ISR E I FISREW M

] 8




Materials and methods

6. Screening and characterization of melanin-like pigment producing clone

LBYIEFANE (HRE101-10%) — HidtiRBXiE5fE - WifE— FFoir. H—EFRIE

MP5efzE: BamHIPRHIEGHLIAI— T4AERESR BRI R EOERR pET-28a(+) — IEZYAEE. coli
BL21 -NIRMEZIREBXE. EREBEEN— WrefEBABRL(10kb) W& (shotgun sequencing)

7. Extraction and purification of melanin

EAEM TR OISR BOB LB FEETUE: SN NaOHISHESE HIBfT
£12.0, EREEATHU/NT;  IN HCUSIEAREpHEEKZE2.0, =R TES—REIRTM
AT T S 2, 2 1/ NE] > 0. 1N HC LR e B 5 S0 S
LB TS FZER S RN TR 0. =BG -

] .
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8. Physiochemical characterization of melanin-like pigment

EHBEE D
5. SEM (ESEM EDAX XL-30, Philips,Netherlands); TEM (Tecnai 20, Philips, Holland)

FiBSHT: BEFMKET-FETR (DMSO) DMSOFZEENIR RIMIFEEELT 900nm
LC-MS/ MS: liquid chromatography (LC) - mass spectrometry (MS)
FTIR NMR: {EENTHRTINEGE 2R
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9. Homology-based structure and function prediction

ST 10kb I SRR N YA I BB EE YIS AEstERE
{FERAASWISSMODELR AR ZE =T E R RAIIDEIAREY (hitps://swissmodel .expasy.org)
{8 PredictProteinfE 2 T B (https://www.predictprotein.ore) FNERERIETELDEE

,@m EITZENTRHH SW'SS_MODEL Modelling  Repository Tools >sp|015105|SMAD7_HUMAN Mothers against decapentaplegic homolog 7 OS=Homo sapiens GN=SMAD7 PE=1 Sv=1
b o - MFRTKRSALVRRLWRSRAPGGEDEEEGAGGGGGGGEL RGEGATDSRAHGAGGGGPGRAGCCLGKAVRGAKGHHHPHPPAAGAGAAG GAEADLKAL THSVLKKLKERGLELLLQAVESRGGTR
TACLLLPGRLDCRLGPGAPAGAQPAQPPSSYSLPLLLCKVFRWPDLRHSSEVKRLCCCESYGKINPELVCGNPHHLSRLCELESPPPPYSRYPMDFLKPTADCPDAVPSSAET GG TNYLAPGGLSD
SOLLLEPGDRSHWCVVAYWEEKTRVGRLYCVQEPSLDIFYDLPQGNGFCLGALNSDNKSALYOKVRSKIGCGIOLTREVDGYWVYNRSSYPIFIKSATLDNPDSRTLLVHKVE PGF SIKAFDYEKAY
Start a New Modelling Project @ SLQRPNDHEFMQQPWT GFTVQISFVKGWGQACYTRAFISSCRCWLEVIFNSR
TAigetSeqlience: [paste your target sequence(s) or UniProtKB AC here
rmat must be

plain string, ora valid
UniProtkB AC)

Project Title:

+ Upload Target Sequence File_. & validate
Jnii Project

Email:

Search For Templates Build Model

By using the SWISS-MODEL server, you agree to comply with the foilowing terms of use and fo cite the corresponding articles.

Clear (2 (= [{w (= (o) (=1 W [Example Input 1 Example Input 2]
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NTREBEZHFANER, BEARMERISNFE/RILADNA, {RIE
metagenomic libraryBNFR= ;

{5 FR fosmidE{ANa3E£1540kb DNARY3.92x 106 NrafERNEEE N ZE

A TIREFRENRE, BYREMEEHEOeERE RN MENHNERE. 2
iHCHY fosmidAIIFAEFE A FE vk B B B HERR 1 Bl IE e fE 2B RAVFTE.

] .



A RBY _
pCC2FOS-DM1  DMI1

JZ40kbIENFERFS 23kb — 0 I - N
Al L = .
HpEZIBL215,

3 kb

1 kb

0.5 kb
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Characterization and structural identification of

Results and discussion

Table 1 BERESMERFRYAREE

Solubility analysis of melanin like pigment with different
solvent and at acidic and alkaline pH.

melanin-like pigment

BRTEa T _HFEIHN (DMSO)

DMSOR A& = HIRINFFFRAL

Solvents Solubility

Deionized water EEFIK Insoluble

1 N HCl Insoluble

0.1% NaOH Soluble N .

Ethanol 2B Insoluble BES51%KMnO4BRA : MEBITHTE;
Ethyl acetate R EE Insoluble 0 . Y et R
Chloroform =S8R Insoluble DOA1% FeCly: @"%EEE*@XH{"

Acetone A Insoluble 530% H,0,/ AT : BEHER;

e FI5 e USSR, KANTRETES
Acetonitrile ZiE Insoluble . )

DMSO — ERETR, Soluble = (Ravishankar et al., 1995; Sajjan et al.,
Dichloromethane — SR Insoluble 2010) {E};ﬁ%ﬂ;ﬁ;ﬁ‘ﬂi_yyzﬁ\ﬁ

Butanol THe Insoluble ' °

Phenol KED Soluble




Results and discussion Scanning and transmission electron microscopy

SEM

Control: E. coli (BL21) pigment producing .S-l.lb-ClOIle of E. coli (BL21)

RERRENRRS FREMENNE: HTRBRENFEEESESIIN
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Scanning and transmission electron microscopy

AR

EER

SEM. TEM MZ=kEABHTE(BL21)EY
REBENESRIIMAEDm. RKARE
BERETRZZURY KT,

(Nofsinger et al., 2000; Tarangini and Mishra,
2013; Mbonyiryivuze et al., 2015; El-Naggar
and El-Ewasy, 2017)

SEMF, KEg#Ht&E (BL21) ShkAYZEL
EEEESHER/NGRL (B2C-F) .

AR PEF D FHISEMEREU TR
BERAIRESA,

(Pitkdnen et al., 2007; El-Naggar and EI-Ewasy,
2017)



TEMZRIBERBEENE—EREE _ L2EFA. ETEMUERIEMIA /)T /925-50nm,
5Liu, Simon(2003)9iRIE—EL,
B EMREGOITTE AR REEE RERESF AR/ ERI 5,
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A
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UV-visible spectrophotometeric analysis of the

rurified melanin-like piement

AEFREFENERSR B REARRNSEXRINTRE

Streptomyces bikiniensis MBS IR & ZE1E230nmik
FINHERAVELIMRUE (Deepthi and Rosamma, 2014);
Phyllosticta capitalensis MR SHEEEEMNEAE-H
EI"J@EE’Hf;@%Egﬂaij(u&qﬁ15%2SOnm(Suryanarayanan et

al., 2004) (El-Naggar and El-Ewasy, 2017);

Actinoalloteichus sp. MA-32F0Chroogomphus rutilus

(MZT50ET 55 ) AR EB R D AIE300nmEl
2 12nm B R KRB (Manivasagan et al., 2013) (Hu et
al., 2015),



Results and discussion Fourier transform-infrared spectroscopy (FTIR) analysis

B 3000-2800cm " EEE 15400 -NHEHHER

L00.0 e —
TN i e Y RS, MABHTE
Qb | \ -
&0 Iln ;’f 1N \ ;ﬁ*.# TR [ 61076 (B L21 ) I:Fl ]:I_E H& H/\J % @ % H/\J
‘ / S L T 750.33 s TR s
0 *1 f,"l'l:ﬁi“':m I".EHS;.F»" ‘llt I,rI 1 \138460 | i FTIR I%Eg_ﬂgdziitl_i% Sl
o 4 f L} \ 1232.10
\ / 2926.02 \ ok AZ = £ .
VP hesn 1380eme1F1454cm!: BY-OHA i‘A =EY PRI B R
i ¥ 34:4::’."5- o -CNEE’\J%E iﬂo
3400cm-': -OH -NH, 1640cm-'F11538cm-: ARIFR 1640cm! : C=OXgWrygg (Centeno and Shamir, 2008;
n FIXSFR{EESERY-COOH Hewedy and Ashour, 2009;
_ -COOHE ] gelA B ZH I : . Qaii
2 HFFE(Nakamoto, 1970) Magarelli et al., 2010; Sajjan et al.,
- _ - 2010; El-Naggar and El-Ewasy,

0000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 4000

cane 2017; Gustavsson et al., 2016)
EEMZRIINGE (FTIR) 1

— X-
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7.2-8.0ppm: N-HERFHISERT
6.6/7.1ppm: ZM&HERF(C=C)

ol B e ] -G.-.-—;r:—;—--"'""""""__'
| L I A | I l_d I
e N R
] o r//'.F—'—'__._b

SEGERS  BEEE AR
(R-COOH)  (C-0) MMEFRERF=4 oL |

| O’ = N |
|
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20-24ppm: B&(-NH,) | HO 5 ‘ - ‘

39ppm: EREEF(-CH2) | i |

soppm: IEERIKBEADRRSE | ‘ A

PP Mw | o =" W/ H\h_.l_;-«ull |
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Table2  BCHIHOTLSEBEERH

13C and 'H analysis for the functional group identification of pigment.

Functional groups Chemical shift (ppm)

13 Y
—NH - 9.25
Aromatic proton 130 71.22-75
Pyrrole ring - 1.0
—NH- 40-42 9.1
—OH proton - 5.4
—COOH carboxylic acid 171 -
—CH2 or C—0 group of molecules 20-24 -
—C=C vinyl proton = 6.6

NN ERRNNFEN, HIFERIERaRNCFEN., LIBIRAREAI 7 URINMREER,

(Song et al., 2016; Zong et al., 2017)

] ¢



Results and discussion Structure-modeling and analysis

SogeR BB E M R ARSI
EHPPDAELY,, HRBIHPPDIYZ
(N & BHPPDIICKIRLEFIIE,
JATUESLIX—FR2, {EfEPredict
ProteinflN[iZHPPDRYINEE, uE
SLH EBHPPD;EM RIS B
&, A, FEaFIThEEFuN
FTUESE10kbEN FEREBHPPD
HESIER, EoJgerEaz=a
FEE RS FRIRAER.

KT EHPPDEAA/MEFERIRY  10kbIF R EE AN S ENFRESSEZEEZEYS IS 4-55
BIFEHR. HPPDAITHERARE EHARERIEWIIEEEHPPD)BIESsERRY. 1ZFFBR~53K5F1E
arh, CRimgStiaEEEi=, E  FFEDMB20 (KKO531)YHPPDER EE FFFIEHE 100 %BLUIEFIS6 %
" R RS EEREE, HRBEEER,

The cartoon diagram of predicted 3-D structure of 4-hydroxyphenylpyruvate dioxygenase (HPPD) of Paenibacillus sp.
DMB20 (A) and HPPD of present 10 kb insert sub-clone (B). The figure was prepared in PyMOL 1.3.

] 2
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. RERZH/IFEENRFTENRENNENREVEN < —, EEENRZRE
YHEZEYESR.

2. AGHARIER RIS T =ER Bfosmid M E, HEr-4dBtEZa=f0rEZDMIFiH
— P REIUSEESSEBEZSHNER.

3. NEHEXZHEBL2)ARE PRt Ee R E B EE XIS R,
UV-visible spectroscopy, LC-MS/MS, H-/13C NMR, FTIRDTHB= T 1ZB8x5EEZ=AIHE
ioie 2EARNEERYNINEEEHPPD) 2HBESSEEXEYSNERFYIHERAY., =R
R 7 ETFYERERIHPPD 3DIEEY,

5. /J\;EgrSEMiFDTEMﬁ*ﬁL\)\IE BIRENEBEZNFES, FEEREEARAKNGY/NEHIAY
By

FREEVN,

6. FEEENEEARMRENEERER ESHSTMEYNRE, (BEEVEMIIESENA
BEt, FE ZHIARRBEESIFIINaE 4.

7. SRR, EREFEINRRINSNHE AZRENES TEEMEREENE
Y. SEEREBERTERRNSIRATYINIE EESANN BN TIMIEFEIFEERAY.
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