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Abstract

Plant hormones play an important role in controlling plant growth
and development. Auxin was the first plant hormone discovered by Darwi'n
in 1880. Auxin is produced by plants, another potential and economic
important soil microorganisms like Rhizobium, Azotoboctor ar?d
Agrobacterium  have also been reported to synthesize b«;uxr:}.ﬂ
Agrobacterium tumefaciens is soil born pIant.pathogen responj; ;h{Ch
crown gall disease. The Agrobacterium tumefaciens produces aux ;

| is responsible for such type of disease. Because of which f.lgr.obclzc‘t;r;::

lected for the isolation and production of aufm? ie. n.
. C < be’ % by using yeast extract broth containing different
:c:zzl:ntricl:iZns i)’f tryptophan.  Tryptophan act as a .substr at;’gzr M;’;:
' ic acid synthesis; and also the isolated species comp S
e acil robacterium tumefaciens collected from NCL (1\.Iat1oo
i C"‘It"re Zfrc;gtory] Pune. The produced [AA can :b'e-,. obtained k?;
Chem'ICal 2Zn-othe su;lyernatant can be estimated by usmg SZ;T;; | i,e .‘
Cenmﬁ:tg;he e;(traction of IAA can be done by diethyl ether, and I£ grini
reagen | AR i i
detected by TLC.
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germination and seedling gr

most important plant hormone : ;
development. Although there are certain microorganisms that produces Ing

acetic acid (IAA) through their L- tryptophan metabolism. Plan.t rhizosphere gy Isq
unique biological niche with diverse micro flora such as bacteria, fungi, Protozog 4

algae (2010). Generally these organisms take the nourishment from plantg ang
continue growth (Lynch 1990). Most of the organism shows pathogenic invasjqy,

the plant. The isolation of IAA from plant tissues presents particular difficultieg that
automatically reduces recoveries. (Little et al, 1978). However the composition ang
quantity of IAA in plant tissues varies depending on the plant species and physjey
environmental conditions such as humidity, temperature etc (Smith 1976, Martiy
and Kemp 1980).There are about 80 % of rhizosphere bacteria has ability to secreta
IAA, it includes Streptomyces’s also(Bhavdish et al. 2003). Like other migpg
organisms including Agrobacterial species have also been reported to synthesize

- auxin.

Agrobacterium tumefaciens is a ubiquitous soil borne plant pathogen,

’:T;"Agrobacterium tumefaciens is the causal agent of crown gall disease (the formation

b of tumor’s) in over 140 species of dicot. It is a rod shaped, Gram negative soil

bacterium (Smith et al, 1907). It is a nitrogen fixing symbiotic and do not beneficial
to the plant. The bacterium is surrounded by a small number of peritricious flagella.
It contains large plasmid which carries the genes for tumor induction called as Ti
(tumor inducing) plasmid. Ti plasmid also contains onco genes that determine the

host range and symptoms which the infection will produce. It is responsible for

Crown Gall disease, affecting on many higher plant species. The plant pathogen is

problem for agriculture all over the world. To transfer the DNA of Agrobacterium
" tumefaciens to plant cell is the only known example of interkingdom DNA transfer.
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Agrobacterium tumefaciens is most well known for its ability to integrate a small
part of the Ti plasmid into the host plant genome, which causes the plant cells to
become cancer cells and produce specific compounds called Opines, which the
bacterium utilize as a carbon source. These secreted opines also led to secretiOMf

IAA. 1AA is heterocyclic compound synthesized chemically by reaction of Indole Wm‘
glycolic acid at 2500¢. Biologically IAA is synthesized from the universal precursen

amino acid L- tryptophan it is the principle component of plant root exuda
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owth (El Tarabily 2008). Indol-3-acetic acid (1AA) v
which actively stimulates plant growgy, .
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olation of Agrobacterium from sojj

. Soil sample was collected from the rhizosher
Jund nut and soybean from the agricultural field o
' rains were isolated by plating the serially dilute
" _gium (Manitol -1gm, KsHPO,-

e of the leguminous plant like
f Kolhapur area, Agrobacterium

d soil sample on the CRYEMA
0.05gm,MgS04.7H,0 -0.05gm,NaCl-0.01 gm,CaCos -

] m Yeast extract -0.1gm,1:100dil. Congo red -0.2ml,Agar-2.5gm,D /W -100ml, pH
,03g (’j incubated at 28% for 24hrs-48 hrs. After incubation the isolated
g7) an jum colonies were sub cultured on YEB medium ( yeast extract 0.1gm,
Agrobacfez t 0.5gm, Sucrose 0.5gm, Peptone 0.5gm, MgS04.7H,0 30mg-, D/W 100ml
Beef extra (N'CL Pune) until pure culture were obtained.

Agr 2 2 i |c‘haracteristics and biochemical analysis

_Morphologlcab cterium isolates colonies were studied for their morphological
f The f‘\g.ro 3]ike size, shape, appearance, gram nature, motility etc. A.lso
- characteristics ere performed for the identification of Agrobacterium
biochemical“kt:zzsga:vfermenta tion (L-arabinose, D-xylose), growth in Nacl, effect of
ifaciens

| i iolo
| ' lant (Bergey's Manual of Systematic Bacterio

oncogenecity to pla gy
. temperature,

' gecond Edition- Volume two- Springer)

| screening for IAA production

ion of IAA by a _
i prOdl:ftmnethod of = The isolated colonies was grown on YEB medium
o the m ,

. cubated at 28 C for 8 days with shaking at ]j20

L-lt ryfp tt)is?har:v: i;zsested and centrifuged at 8000 rpm for 29m1;:

o ixed with 4 ml of Salkowski’s reagent (50 ml Per chloric a;AA

13"5”0/5“’::33;:; ‘:: SOHS1 FeCl3). The appearance of pink color izzlcartj:u;del; s
| ;(wodfl)ction. Optical density (0.D.) read at 530 nm. The level of IAA p ‘ :

estimated against the IAA standard. “

Extraction and purification of IAA g i T fa R broth
The isolated spp. Of Agrobacterium was CUltvares ® ' "o oiper

cnining 20 L tryptophan ata pH o 7 Then 1A was extacl B/ EP

- Method, In this the broth was harvested and entrifuged at 80 o

s s A el 5 to 3.5pH), the s

Il Agrobacterium spp. Isolates was determined

according t
containing 2%




L
bicarbonate fraction was again acidified with 6N HC] and 8
d with Diethyl ether to dissolve more IAA from the bi {‘
| ether fractions were exposed to air to get IAA in POW(q,

90
Qualitative and Quantitative method fo\
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auxins. The

solution was treate

fractions. The diethy
Detection of IAA by

Qualitative method: e
Extracted and purified IAA was detected by the TLC plates (Silica gel Gp >
SD Fine-Chem Ltd. Mumbai) and developed in xylene then IAA spots were Conﬁsﬂ{

by spraying Kovack’s reagent (Isoamyl alcohol - 150ml, B ~dimethy] benzaldehy
1bg:n,conc.HCI-SOmI). Pink spot was observed and Rf value were Calculateq b)'th;

following formula
Distance travelled by solute

REvalue & < st i e
Distance travelled by solvent

Quantitative method:
The quantitative estimation was done by using Salkowski’s reagent. |y thig

standard IAA (500pg/ml) was prepared and taken in different concentrationg 5
0.2,0.4,0.6,0.8,1.0 ml and adjusted the volume to 1 ml by distilled water . In that 7
drops of orthophosphoric acid and 4ml of Salkowski’s reagent was added apg
incubated all at room temperature for 20 minutes. 0.D. was measured at 530nm,
Same procedure was carried out for the unknown sample and the concentration f
IAA from unknown sample was determined by using std. graph.

Result and Discussion:

The rhizosphere represents a unique biological niche that supports an
abundance of diverse microorganisms because high input of organic material
derived from the plants roots and root exudates. (Merck et al, 1987)

Some pathogenic bacteria invade the complete plant tissue there is invasion
any other pathogen that causes the disease like Agrobacterium spp. Agrobacterium
is one of the plant pathogen that cause the crown gall disease in most of the dicot
';I)‘l‘?)n;; ir; gtlholrsl ?::(tf:nisz Agrobactiria .integrat.es iFs extra chrorr'losomal plasmid
causes over secretionp of ger.lome't g mtegratlor'l .ls. the expression of o
tryptophan as a substrate 'I?lile:(tms s by- .UtlllZlng e Bt e
i ey i-t 2 rI:elcreltled IAA utilized by plant cell because of eﬁ
According to the most of cell growth [?attern and show crown gall dise

e plant pathologists because such property of the

Agrobacteria js n
Otadvantages to plant but in present study on the basis of obtaif®®

results. We cap
prove th :
At at the Agrobacterial pathogenic property used for

Production of [AA from Agrobacterium Spp.
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The rhizosphere soil of th(; sovt
: v * soybean a
. onn n
Serml dilutiYEMI:thod on CRYEMA medium hd ground nut was taken and
bec‘ause CR is differential medi : ere we use directly plated by
wo rhizosphere soil sa um for Agrobacterfum L e
n 5
aened for morphological id ples two Agrobacterial lqolatand Rhizobium from
creent o b entification, Morphologlcml‘ i es were isolated and
_ive, motiie acterium, §
(tives g m. These two isolates also the:,e grobacterium is a Gram
was carrl ut for conformation of these two lsoI:;ere (il
es are Agrobacterium

these ¢

Fig:1 Isolation of Agrobacterium tumifaciens
one of the common confirmatory tests for Agrobacterium tumifaciens is the
solated two Agrobacterial isolates were infected to plant Jeaf and
rured on the auxin free M.S. medium. After 12 days we observed the callus which
ut auxin. Development of callus indicates that the isolated spp.

impossible witho
duce auxins such as 1AA which confirms that the isolates are

ving ability to pro
robacterium tumifaciens.

f

Isolate 1 [solate 2
Fig: 2 Oncogensity e
Biochemical Tests Isolate 1 | Isolate 2
L-Arabinose | — o Ao
D- Xylose g +
2% NaCl B i
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robacterium tumifaciens

o. 1: Biochemical confirmatory tests for Ag d Edition- Vg,

gey's Manual of Systematic Bacteriology Secon

uction of IAA:-
~ Different crop varieties 0
dates, which could support the ac

¢ species might produce different types

tivity of microorganisms for 1AA Prod

high level of tpyyp,.

It is possible that the oy

3 nkenberger and Arshad 1995) .,

(vs;:b reSSnt in root exudates of the two leguminous plants and enhw |
ep isolated from their rhizoshere. The range 3

biosynthesis in Agrobacterium
prod};ction by the Agrobacterium isolates was 150 180 pg/ mL (Table 2).
synthesis of 1AA in bacteria was totally dependent on the concenty atlon

tryptophan in the medium. If concentration of tryptophan increases their ingy, |

JAA synthesis in bacteria as that of natural mechanisms.

Detection of IAA by Qualitative and Quantitative method:-
Extracted and purified IAA was detected by the TLC plates (Silica gel GF

SD Fine-Chem Ltd. Mumbai) and developed in xylene then [AA spots were cow
by spraying Kovack’s reagent. Pink spot was observed and Rf value were W i
by comparing standard IAA spots (Table 2) a

ST AN

Distance travelled Distance travelled by solute
by solvent : i
Std Isolate 1 Isolate 2 | EINHENS
10.5cm 8cm 7.9cm 7.7cm s
Rf values of %4

Std. IAA 07619

Isolatel = 07523
Isolate 2 = 07333
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O.D. at 530nm.
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Orthophosphoric Salkowski’s 0.D.at
acid reagent 530nm
2drops 4ml Incubate 0.0
2drops 4ml AtR.T 0.08
2drops 4ml For 0.23
2drops 4ml 20 0.33
2drops 4ml Min. 0.40
2drops 4ml 0.55
Orthophosphoric | Salkowski’'s 0.D.at
acid Reagent 530 nm
Incubate
Zdrops 4ml atR.T. 0.20
For 20
2drops 4ml Min 0.16

ination of concentration of IAA by colorimetric analysis

3
2




ISBN - 978-81-927211 ;
‘9~2 !

Sample [AA

termination of IAA by Salkowski’s estimation Methg,

Std IAA

Fig. 4 Quantitative de

Discussion:- : :
Several early studies of crown gall disease suggested that 4 tumefacig,,

mediated tumor formation was initiated and mainta.ined by alterations iy Dlany
hormone metabolism (reviewed by Binns and Costantino,1998). In 1977 Chiltop i
al. demonstrated that A. tumefaciens T-DNA is horizontally transferred to plants anq
integrates into the plant cell genome (Chilton et al, 1977), and later Studieg
demonstrated that a single fragment of the T-DNA is conserved between 0Ctopine.
and nopaline-type strains of A. tumefaciens (Willmitzer et al., 1983) This “commgy,
T-DNA” region contains six genes: gene 5, iaaM, iaaH, ipt, gene 6a and gene 6b, Thjg
“common T-DNA” region contains six genes: gene 5, iaaM, iaaH, ipt, gene 6a and gene
6b. iaaM and iaaH encode a tryptophan monooxygenase and an indole-3-acetamige
hydrolase, respectively, which catalyze the two-step conversion of tryptophan to
the auxin indole-3-acetic acid (IAA) (Schroder et al., 1984). Now a days such T-DNA

transfer property of Agrobacterium tumefaciens used for modification of crop

species by removing disease causing genes. But now present works objective was to
use this disease causing property of Agrobacterium tumefaciencs for isolation of
auxin i.e. IAA. And also to design the basic protocol for large scale production of 1A

through Agrobacterium tumefaciens with gene transfer application.
References

> Agrobacterium from biology to biotechnology edited by Tzvi Tzfira, Springer.
> Bergey’s Manual of Systematic Bacteriology Second Edition- Volume two- Springer:
> Bhavdish N, Johri A, Sharma J, Virdi §, (2003) Rhizobactrial diversity in India and it

influence on soiland plant health advances in Biochemical Engineering s
Biotechnology 84, 49-89.

> Brpwn ME (1972) Plant growth substances produced by microorganisms of soil and
. Ir)hlzosphere. Journal of applied Bacteriology 35,443-451. o T
y ggigtr{ljgrx of Plant Sciences, University of California, One Shields Ave, D""_V’S's o
e : 2Department of Biological Sciences, California State University 52
$,333 S. Twin Oaks Valley Road,San Marcos, CA 92096 USA

Proceeding of Nationa| Conference on Recent Tre : ST
Approaches in Microbiology RTRBRIZGED. s o o ‘ 0, . 102




ISBN - 976.81.027211.9.5

” ¢y KA (2008 | |

Ip T N acophere. soponn s (esprson weuetum 1
- Mm.“-produdnx streptomycete actinomycetes plant and sofl aoef1§m';4 i

_ Lynch IM (1990) introduction: some consequences of microbial rhtzon'hm
v petence for plantand soil. In Lynch IM (ed.), the Rhizosphore, i

Wiley a .
p. M. Klapwijk, P. . ]. Hooykaas, H. C. M. Kester, R, A, SCh"p.mOrt:’ndni 's;,;:“h
¥ pepartment of Blochemistry, The University, Leiden, The Netherlands Isolation and

Ch.rﬂCt&ﬂlﬂﬂOﬂ of Agrobacterium tumefaciens Mutants Affected in the Utilization of
Octopine, Octopinic Acid and Lycopene.

gmith WH ( 1976) character and significance of forest tree root exudates. Ecology 57,
324-331.

e

Scanned By Camera Scanner



