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ABSTRACT

Pesticides are used for the increase yield of ttaps; Rhizobia are bacteria which fixes the nitnogey the
formation of legumes. In this paper we had checkbdther the pesticide affects the Rhizobium orimotthe
whether the rhizobium is resistant to the participasticide (e.g. Monochrotophos). Chick pea iiee€arietinum
is one example rhizobium leguminosarum had shohedesult, i:e it is resistant to the pesticide mamtophos in
additionally we had taken the sequence of the chéxk compare with the sequence of the other sequathe
rhizobium we had codended that other sequence mdtelith the cicer arietinum i.e. Fixes the nitrogeken the
2d & 3D structure.

Keywords: Rhizobia, monocrotophos, MIC, alignment, 2D stmwe prediction, 3D structure prediction.

INTRODUCTION

RHIZOBIA-

This module introduces the general role of micraoigms in the soil, and specifically the rhizob#izobia are
special bacteria that can live in the soil or idnles formed on the Roots of legumes. In root negjuhey form a
symbiotic association with the legume, obtainingrieats from the plant and producing nitrogen ipracess called
biological nitrogen fixation, or BNF. The rhizob&e broadly classified as fast- or slow-growingdaasn their
growth on laboratory media. Rhizobia are furthesslfied according to their compatibility with pediar legume
species. Farmers can stimulate BNF by applying dbweect rhizobia to their legume crops, a procesited

inoculation. The module describes the diversitytifobia and the selection of superior strainsyel as plant and
environmental factors that affect rhizobia in thé.s

Soil microorganisms play many important roles. Rhia are special soil microorganisms that can fareymbiotic
relationship with legumes resulting in biologic@rogen fixation, or BNF.Rhizobia are classifieccaaing to the
legume species that they nodulate — a Concept krasaiaross-inoculation" groups.

To achieve effective BNF, legumes must be inocdlatéh the correct rhizobia. Superior strains dkobia can be
selected as inoculants. Plant and environmentwif@affect native and introduced rhizobia in tbi. s
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MONOCROTOPHOS

Common Name-

Monocrotophos

CAS-N0.6923-22-4

Use- Insecticide, acaricide with systemic and cctrdation

Formulation Types - Water miscible, soluble concaet Ultra Low Volume Spray

1. Formula: C7H14NO5P

0
CH:O
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 p—o  H
CH:O AN ~H
C—N
C s S
3 CH:

2- Chemical Name Dimethyl (E)-1-methyl-2-(methylcarbamoyl )vinghosphate (IUPAC)

3- Chemical Type Organophosphate

4- Solubility: 1 kg/l (20°C, water) ; LogPow -0.22-0.5 (caldeld)

5- Vapour Pressure 0.29 mPa (20°C)

6- Melting Point: 54-55 °C

7- Reactivity- Decomposes above 38°C; unstable in short cHaghals; half-life in aqueous solutions range from
96 days (pH 5) to 17 days (pH 9); monocrotophasoisosive to black iron, drum steel and stainlgssls Further
information in Tomlin, 1994 and IPCS, 1993

8- General
Mode of action : Monocrotophos affects the nerveystem by inhibiting acetyl cholinesterase, an eregssential
for normal nerve impulse transmission.

Uptake :Monocrotophos can be absorbed following ingestiomalation and skin contact.

Metabolism :In mammals, the primary conversion products of omootophos are dimethyl phosphate, O-desmethyl
monocrotophos and N-desmethyl monocrotophos. N-dgs/hmonocrotophos is more toxic than monocrotspho

Concentrationug/ml Growth of bacteri:
10C +

200
300
400
500
60C +
70C -
800
900 -
1000 -
Blank -

+ 4|+ +

‘+'indicates growth of bacteria (resistant to momotophos), ‘~'indicates inhibition of growth of bizcia (sensitive
to monocrotophos).

Determination of MIC by agar plate dilution methoY EMA Agar plate dilution test was used to deterenthe
Minimum Inhibitory Concentration (MIC) of an antiotbbial agent.
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Interpretation of results -
The MIC represents the concentration of antimiabht which there is complete inhibition of growth.reading
the end points, a barely visible haze of growtl simgle colony is disregarded.

RESULTSAND DISCUSSION

Plates that have concentration 1@Jml showed no growth hence that concentrationliS fdr Rhizobia

Sequence use for alignment (GOR an chau fasman 2D and spdv for 3D)
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Accession no. from Protein Data Bank

>(i|240856680|gb|ACS54347.1| Scaffold protein NfilwNRhizobium leguminosarum bv. trifolii WSM1325]

MFIQTEATPNPATQKFLPGKVVMENGTAEFRSTEEAQASPLAARLFEISGVGVYFGYDFISVSKDNADW

QHLKPAILGSIMEHFMSGKPVMGDASILSEDADAGDEFFDEGDESIVLTIKELLETRVRPAVAQDGGDIT

FRGFKDGKVYLNMKGSCAGCPSSTATLKHGVQNLLRHFVPEVQEVIAA

E-value-1e.79

Display Settings: (¥) GenPept Sendto: )

nitrogen-fixing NifU-like protein [Roseovarius sp. TM1035]

MCBI Reference Sequence: ZF_0T8799431
FASTA  Graphics

Gt 9

A ZP_01879343 187 aa linear  BCT 08-NOV-

010

DEFINITION nitrogen-fixing NifU-like protein [Roseovarius sp. THLO03S].

ACCESSION  2P_01873543

VERSION EP_01879343.1 GI:145202972

DESOURCE  BEFSEQ: accession NZ AECLOLOOOO0E.1

KETWORDS

SOURCE Boseovarius sp. TMIO3S

ORGANIEM Rozeovarius sp. THIO3S

Bacteria; Protechacteria; Alphaprotesbacteria; Phodobacterales;
Mhodobacteraceas; Roseovarius,

COMMENT PREDICTED BEF2EQ: This record has not been revieved and the
function is unkmowt. The reference sequence was derived from

EDM31EE4.
Method: conceptual translation.
FEATURES Location/(ualifiers
source 1..187

Jorganizn="Roseovarinz sp. THL035"
fstrain="TH1035"
fdb_xref="taxon:331613"
1..187
Jproduct="nitrogen-fixing Nifll-like protein'
/fealeulated nol we=13872
Region 5.8
Jregion nawe="Nfu N'
/note="3caffold protein Niw/Nifl N terminal; cl07364"
fdb_xref="CDD:Z03630"
Rewion 109..185 -

Scholars Research Library

Change region shown

Customize view

Analyze this sequence
Run BLAST

Iiertify Conserved Domaing
Highlight Sequence Features

Find in this Sequence

Identical proteins for ZP_01879043.1  *
ntrogen-fiving hifl-lke protein [Ras [EOM31454)

Related information
BLink

Reelated Seguences
Idertical Proteins
BiaProject

(1D Search Resuts
Cangerved Damaing (Concise)
Cangerved Domaing (Ful)
Diomzin Relatlves
Genome

Mucleatie

Seeall..
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>Qi|209533392|gb|ACI53327.1| Scaffold protein NiflZNRhizobium leguminosarum bv. trifolii WSM2304]
MFIQTEATPNPATQKFLPGKVVMENGTAEFRSAEEAEASPLAARLFEIPGVGVYFGYDFISVSKDDAEW
QHLKPAILGSIMEHFMSGKPVMGDASILSEDVDAGDEFFDEGDESIVLTIKELLETRVRPAVAQDGGDIT
FRGFKDGKVYLNMKGSCAGCPSSTATLKHGVQNLLRHFVPEVQEVIAA

Display Settings: (+) GenPept

nifU domain protein [Rhodobacterales bacterium HTCC2150]

MCBI Re noe Sequence: ZP_017408721

Locus ZE 01780872 187 aa linear BCT 05-NOV-2010
LEFINITICN =nifll domain protein [Bhodebacteraceas bacteriwm HTCCZ150].
BOCESSTON  ZB_0174087%

VERSION ZE_01740872.1 G

Mechod: comceprual translation
EEATURES Location/Qualifiers

zource 1..187
Jorganisz="Rhodohacteraceas bacterimm HICCZIS0™
/5Train="EICCI150"
/db_wref="taxon:188401"
1..187
/product="nifll domain protein”
Jealeulaced_mol_ws=15843

Begicn 3.8
i —
/mote="3caffold provein NEwHifl N temmizal: cl073647
Jdb_xzeE="CID:Z0EEE0"

Begicn 1048..185

Begien s
/mote="Nifl-like domains clOD484"
Jdib_wreE="CID: 153788

cns 1..187

Send to: (4
SEI T hange region shown -

Customize view -

Analyze this sequence
Run BLAST

Identify Conserved Domains
Highlight Sequence Festures

Find in this Sequence

Identical proteins for ZP_01740872.1

niflJ domain protein [Rhodobaster [E5

Related information =
BLink

Related Sequences

Identical Froteins

BioFrojzt

CDD Search Resuhs

Conserved Domsai

Domain Relatives

Genome

Nucleotide

Related Structures (List)
Related Structurss (Summary)

Jeoded by="NZ_AANZO1000001.1:775325.. 7758887 Taxonomy
/note="COZ0E24 Thicredoxin-like proteins and domains™ WES Froject
/transl_table=11 s Mo
CRISIN
1 T patlkflpgg 1*p latrifgiqy i
61 ki kpail z=gq pulsgentap keivggzitel Recent activity =
121 - Sdrgivylhm gt tltli 1lchyipewy
181 evrpraa
I73
protein..
See more
T
Alignment Result:-
Query sequence Subject

Sequenceno.l
>gi|240858659|gb|ACS56326.1| nitrogen-fixing Nifahahin protein [Rhizobium
leguminosarum bv. trifolii WSM1325]

LOCUS CBI80951 145aa Linear BCT 25May2011
DEFINATION Conserved Hypothetical Protein
[Bartonella sp. 1-1c]

E-value 1e.40

Sequenceno.2
>0i|209535198|gb]ACI55133.1] nitrogen-fixing Nifdrdain protein [Rhizobium
leguminosarum bv. trifolii WSM2304]

LOCUS CBI179370 145aa Linear BCT 25May201
DEFINATION Conserved Hypothetical Protein
[Bartonella sp.AR 15-3]

E-value 1e.40

Sequenceno.3
>0i|240856680|gb|ACS54347.1| Scaffold protein NifilwNRhizobium
leguminosarum bv. trifolii WSM1325]

LOCUS ZP_01879943 187aa Linear

BCT 09 Nov 2010

DEFINATION nitrogen fixing NifU-like protein
[Roseovarius sp. TM1035]

E-value 1e.79

Sequence no.4
>0i|209533392|gb|ACI53327.1| Scaffold protein NitUNRhizobium
leguminosarum bv. trifolii WSM2304]

LOCUS ZP_0174087 187 aa linear
BCT 09-NOV-2010

DEFINITION nifU domain protein [Rhodobacteracea|
bacterium HTCC2150].
E-value 1e.79
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2D structure prediction method (GOR and chau fasman)

Sequence 3

Hame of the sequence is @|240556680|gb|ACSSETLT. 1| Seafold protein MU [hizobium
legaminosarum by, wifolii WS 5257

Sequence consists of 188 armino acids.

Target Sequence:

MEFIQTEATFH PATQKFLPGH WWMEHCTAEF REITEESQRSP LAMDTFEISG UTLUVFLYIE ISVIKDHATH
QHLKPAILGS IMEHFMIGKE WPCDASILIE DADAGDEFFD EGDESIVLTI KELLETRURF AWAQDLGDIT
TRGFKDGRYY LWMKGICAGD FISTATLKHG WOHLLEHEWF EVQEVISS

el
Ly
c 165
Secondary Struciure:
» * ® ® *
Taery 1 MEIQTEATFHRPAT OKELE CKVMEN (TAEF RS TEER QA SPLAARLFET 5 CWTHWEWEGYDE 60
Helix 1 <----> B et > R Gt EE e > < 60
She=t 1  EEEEEEE EEEEEEEEEE EEEEEEFEEEEEEEEEEEEE 0
Turns 1 T T T T T T (1
* * ® ® *
Query 61 ISWSKORADMQHLKPAILGS IMEHEMS GRFVHGIRS ILSEDADGCIEFFIEGDES IVLTI 120
Helix Bl ——-————-----ommomooo = oo 1z
Sheet 61 EE MMM HHHHHHHHHHH HA EEEEE 1:0
Turns 61 TT T T T T T T T 1zo
* * ® ® *
Guery 1il KELLETREVEF?&00GEDITIRGTHDHOTELIMKE S [AG RS STATLKHEWORLLEREVE 160
Helix 13l —----mmmmmmem > fmmmmm e > mm oo 150
Sheet 1zl EEEEEEEEE EEEEE EEEE EEEEEEEEEEEEEEEEE 150
Turns 1l T T TT TT T T T 150

Gamry 181 EWQEVIAA 155

Helix 181 ------ = 1%
Sheet 1&l EEEEE 1w
Turns 151 RE T

Total Reridues: H: 129 E: loo T: &5
Fercenc: H: 72.94 E: 52.& T: 1.2

Result of comparing Chou-Fasman method, GOR method and Neural Wetwork method

Summary>
[ [ R id 5 ¥ H EE Y

Details:

Mser. 1 WEIQTEATENEATCKELPGXVENCTAEFRSTEEADASELARLEE LV ICYYFCYDF
Jaint EEERCCCCC0C0CCLCUCEEECCUCUECHHHHHHHCHHFHHHHCCCCEEEEEEEEEE
Mz, 1 TSVSKDNADOHLKPATLGSIMEHENSGKEYHCDAS LSEDADACDEEFDEGDES VLTI
Jaint EEECOCHHHHHHHGSC00CHHHHHOSC0GGCECCHHHHHHHCHHHHHHCCEGHHHHHH
Mseq. 121 KELLETRYEPAYAQDUGDI TERGEKDGIYYLMMCESCAGCESSTATLICHEYNLLEHEYP
Joint HHHHHHECCCCCCECCCeCEECCCLOCeEEECCLONE OO COCCEECCHHHHEE CCE
Mhses. 191 EYOEVIAR

Joint CHHHHHHH
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Sequence 4

Hame of the sequence is gf|240856080|gb|ACSSSII7 I Seqifeld protein Myl [Rhizobium
I guminosarum by, wifolis Wi I525].

Sequence consists of 188 amino acids.

Target Sequence:

MEIQTEATPH PATQKFLPCK RITEEAQASP LAARLFEISL UTCWYTLYDE ISWIKDHRADN
QHLKPAILLGS IMEHFMIGKP WCDAEILSE DADALCDEFTD EGDESIVLTI KELLETEVEF AUAQDGLDIT
FREFKDGKYY LHKGICALRD PIITATLRKHE VOHLLEHFVE EVQEVIAS

T
| I 1)1 R
Tirn
2 i
Secondary Siructure:
* * * * *
fuery 1 M IQTEATPHRPAT QKFLF BITEEANR I FLAARLFEI 3 CPT YT RYDE 60
Helix 1 <----% Smmmmm o > mmmmm oo = < Bt
Sheet 1 EEEEEEE EEEEEEEEEE EEEEEEEEEFEFEEEEREEEE 60
Turn: 1 T T T T T T B0
* * * * *
Query 61 ISVSKIWADGQHLKFAILGS IMEHFMS GHEWGDAS 1L EDAIGGOEFFDEGIES IVLTI 120
Helis BL == -——--mommmmommmmoe > GemsocconosanamsaamEaoaaas 1&0
Sheet 61 EE EEEEEEEEEEEEEEREE EEEEE 10
Turn: EL TT T T T T T T T pE4]
* * * * *
fuery 1i1l KELLET TEEGE JK 3 CAFCPS STATLKHCP(HLLEHEWE 150
Helix 13l —------omommn > Qoomoaconos > @ooscooosoamons 150
Sheet 121 EEEEEEEEE EEEEE EEEE EEEEEEEEEEEEEEEEE 1§10
Turns lil T T TT TT T T T 1s0

Query 1§l EVQEWIAR 1§35

Helix 161 ------ = Llag
Sheet 131 EEEEE Las
Turns 18l Las

Tot-al Besidues: H: 124 E: 100 T: &5
Percert: H: 72.9 E: §52.& T: 12.2

Resvlt of comparing Chov-Fasman method., GOR method and Wewvral Metwork method

Summary:
: g
n 2 § B & B g d 6] I EE®

Details:

Msea. | MFIOTEATPNPATOKELPGKYVHENCTAEFESAEEAEASELARELFEI FCVICYYFGYDE

Joint EEEECCCCCCCCC0C0C0CCEEECCCHHHHHHHHHHHHHHHHAHHCOCOCOCEEEEEEEE
Msea. Bl ISVSKDDAEVGHLKPATLGSIMEHFMSCKPYMCDASILSEDVDACDEFEDECDES IVLTT

Joint EECCCHHHHHHHHECOCOCHHHHHEC G0 aCCCCHEHHHHCCCHHHHHCCCCHHHHHH
Msea. 121 KELLETRVEPAYAQDCGDITFRCFHDOKYYLNMKSCACCESSTATLRHOVONLLEHEVE

Joint HHHHHHCCC GO GO OGO CCEECC OO CEEECCOOCCOCCCCCOCCCEECCHHHHEE G
Mseq. 181 EVOEYIAR

Joint CHHHEHHH
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3D structure prediction by using rasmal.

Pdb 2 ribbon
2QLW Crystal structure of rhamnose mutarotase RbfaRhizobium leguminosarum

Pdb 3 ribbon
2QLX Crystal structure of rhamnose mutarotase RbfRhizobium leguminosarum in complex with L-Rharaeo
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Pdb 4 ribbon
2VQR CRYSTAL STRUCTURE OF A PHOSPHONATE MONOESTER'BROLASE FROM RHIZOBIUM
LEGUMINOSARUM A NEW MEMBER OF THE ALKALINE PHOSPHARSE SUPERFAMILY

Pdb 5 ribbon
3LWC Crystal structure of Structural Genomics, umkn function (YP_766765.1) from Rhizobium legumiaasm
BV. Viciae 3841 at 1.40 A resolution

CONCLUSION

On the basis of MIC & MBC the Nitrogen Fixing Rhida (Cicer arietinum) were Resistance to Pesticide
(Monocrotophos),up to 60@y/ml concentration, and Its growth is inhibiteccahcentration 70Qg/ml.

After the NCBI searching we found four protein seces that are similar to that of nitrogen fixingtpin found in
Rhizobia.
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From observation and results we can conclude tthesr dhan Rhizobia, there are four protein sequeticat fix
nitrogen, In future we plan to study these seqesgifiar nitrogen fixation in other than leguminoulengs.
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