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Characterization of Growth and Auxin Formation in a Bacteria Isolated from
Waste bed of Agaricus bisporus
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An auxin-producing bacteria (2SJ8-02) was isolated from waste mushroom bed of Agaricus bisporus in
Buyeo-Gun, Chungnam. The strain 2SJ8-02 was classified as a novel strain of Pantoea rwandensis based
on a chemotaxanomic and phylogeneticanalyses. The isolate was confirmed to produce indole-3-acetic acid
(IAA), one of auxin hormones, by TLC and HPLC analyses. The maximum concentration of IAA, 122 mg
L was detected from the culture in R2A broth containing 0.1% tryptophan for 24 h at 35°C. The molecular
weight of the main peak obtained by LC-mass analysis was 175 corresponding to that of IAA. To
investigate the growth-promoting effects to the crops, the culture broth of Pantoea rwandensis 2SJ8-02 was
infected to water cultures and seed pots of mung bean. In consequence, the adventitious root induction and
root growth of mung bean were two times higher than those of the control.
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2222100 ml, 5 94150 mlL, p—dimethylaminobenzaldehyde
0.7 g 833t Ehrlich A|9F (Lim et al., 1995)S AM&3ISIC)
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A Bl BARF S8 sioirh

Bio assayS £33t AMEME MS

S

D) SR EY) Al
SxETE A5 610 awin A
2r]7 Qe EEHRIAAH (mungbean adventitious root
induction method)2 0]-838}] auxin T 2H0] Q7%= = 3}
Lol Melai 2 EThE 2ASHIh SEERL ARt
A= ARgSI o, =522 1E 0,3% sodium hypochloride &
ool 357 AAIslo] 253 T BRL ol AR A,
ool 3510 25C, 5000 Lux 251 AjFHolA 7
oWt vt Al o] ST A 3489] Foprt th
0] 9 Aol SRS A, U 2|2 ArEE
SERERE AL AATKT A WO S 3 emh
713 AEE Jogst 42 Adhst & Salkowski testol|A] auxin
Ao A vt wt5=0] vk 45 50 uLet HetgRa
5 mL7} 3471 vialol]l Akt FH37WAE Wil 24A17F vtk
| iE BTSRRI/ HEslo] FYgt &
ArzstolA AL oR 1097 WA & 1 mmo <]

WEGE AGSIg, Belole Sgelel sl

win A3E0] 4%

Ao wol &

©

An

c

9) EHEHIAIAY (PotAR)  Auxin A% SRIXFEOZ
pot AuiE F3 =FITAE S WY Esigict A7)
Fo] Wel] wet dojzl w5 A9 shEs et AR
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Fig. 1. Isolation of auxin-producing strains using Salkowski
-R2A broth. (From left to right: strain 2SJ7-18, 7-26, 7-29,
7-33, 8-01, 8-02, 8-05, 8-07, 8-11, control)

olgslel FASIAT, A=) A

8 —edeiel oA
Tl 2= 3{ch

I i

O

}
_] \(
o
5=
~
=
N
U
-z
il
ol
£
o,
r’l
o ok
9,
1o
:?LL
j>
).
s
Ach
i)

0.1% L—tryptophan
o] Z71=l R2A agar HlJA]9]| toothpickingdto] SalkowskiA]2F
3} HESAIA colony T FH2AS F/dsk= 8091 7] ot
AF ADSIATE, S1A] HjA] AdoflA] FARkES Hel 1A ANt
FE-2 0.1% L—tryptophan®] 7}l R2A broth 84| (pH 7.0)
of] FE3te] 30C, 247 2 3t wiefelS: qlia]stod
e slsieint. vl A H} Salkowski AJofE 1:29]
He2 E36lo] 3027t RESAIR & FA4E 5249 /75
BHIEAE o8] A=Y auxin s ERIgH A
3}, A 5 59T 52 23J7-18, 28J7-29, 2SJ8-02
2 287811 50| Atial oz F2Mo] A YePdo =i 1AA

el e SR ERld = A3 (Fig. D).
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Fig. 2. HPLC chromatogram of auxin extracted from the
strains 2S8J7-29 (A), 2SJ8-11 (B), and 2SJ8-02 (C).

Table 1. Estimation of IAA produced from the isolates by HPLC.

Strain No. RT Area Height IAA
mg mL"
Control 6.56 532996 2971 7
7-18 6.57 4969005 31402 71
7-26 6.58 2099584 13267 30
7-29 6.56 6438725 40698 92
8-02 6.58 8805099 53973 122
8-05 6.57 1959826 12994 28
8-11 6.56 4508381 28756 65

ZA] ulArg o] Aol vt 73 H Tt (Table 1), ©] 23}
© Jung et al. (201)°] <FEol HAHIAR FE Elet
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Table 2. Growth effect of mung bean infected with auxin-producing bacterium in water culture and seed pot culture.

Uprooting No.

Uprooting length

Strain No.
Water culture Pot culture Water culture Pot culture
mm
Control 11.4 13.3 117.4 128.4

7-18 19.3 19.5 178.2 192.3

7-26 16.5 17.9 150.5 174.7

7-29 21.8 22.1 211.3 2194

8-02 26.5 26.9 227.5 238.2

8-05 16.1 16.7 147.9 172.5

8-11 20.5 20.9 210.7 213.5
Rahnella aquatica?} AJAFeE TAA HTh= oF on) W2 4= 0] 18 Leckercia GTC 12677 AB213740
9L, Lim et al, (2009)0] = =} BN Hafat 57] —T by
A4+21 Pseudomonas fluorescens 2} Jung et al, (2006)0] H u Eﬁ’m ferrgen “TCC33Y25""”558
2%} Bacillus subtJYIS7]' ’{gﬂ'@' 1AA lc';‘EgPi HB\:@' 'T—E‘O] ())i | L mnlwt:: o C""‘:;”:‘muwmsw
o} 3k HPLC 442 B3 HEE 239802 ¥ 950 1AA - s e st

peak (RT 6,56) 9] EA} 2R1S- 91610 LO-MassE Foll 24K
< 3ol 31 Ad} EA1=F 17591 TAA peak?} M+HSI 17604 A
SHoaN AE =40l 1AAYe] T SRIEGIH (data

not shown),

Bio assayE E6t AMSME HMS  Auxin Aol 2
£o| #g] Agof n|2= aE HESY| Skl BRuEs &
ARER o] 8310] =R} pot AiAE-S B3t ATt ul
Fl sHEINE FRIEIICH

(1) 43 8e] SRt SPREE 81 AR Table 2 o4 2
L wjoh o] thae] W4} 11.47H9) Wi 1004) BASH
2508-029 0] MRG0 A7} A] Wi Yed 26 57)
olglom, 25I7-20% T 20 570 Uk, ol 5
% W 217} 2275 mmek 2113 mm Tl WIS oRuhe]
ARETNE BYon] ERL F @eo] § el Wil
o Hghe AR vmet A} el u]3) 2sI7-20%
188%, 25J8-02 w7} 234%= LR} 712t <F 1 gufie} 2,34
744 %7 Utk Zloz siisllct

(9) PotAlo] )8 ST A Pot WS B An}
|

=
ERt 28972981 9] s 22.7H, ol 2194
mm, 12|31 25J8-02 w5= WS 26,97Y, Wtdo] 238 2
mm= ZRIE|o] F We} Wtzio]o] Pghks vlugh 4
1}, 7wl Aafel visgt R0 Rtz vigl 242 2.0
i} 1. 8ui71X] A LFElHTE (Table 2). oVd9] 474"} Po
A3 0] Aukg Sl At 5 239802 #57F TR =2 5
2] 557 aaks vepy o, vl 9l HPLC 2415 3%t

-+

Enterobacter nimipressuralis LMG 102457296077
noackise DSM 4017AJ233405
n | SJ8-02
% Pantoea LMG 262757 JF285055
) antoea rodasi LMG262737 F296053
100 'oantoea rodsss LMG 262737 JF295053

—
0.002

Fig. 3. Phylogenetic trees of strain 2SJ8-02 estimated from
16S rRNA gene sequence.

A2 et Aviehs QX/BHIE 250802 P auxin A
X PPR-O . 2% Aslgick

SalFo] S8 Awin A40] 7F $45t 280802
9] 165 1RNA 97|M2S ZAslo] BLAST T2 ol
o = Agbel oA slo] AgsHA A& AR dat,
28J8—02+= Pantoea rwandensis &} 98%, Pantoea rodasii 1=
97%2] FAMS 2O}, DNA-DNA relatedness A1§o]|A]
Pantoca rusndensis 9 84 19%2) ARE3S LFEPLO 241 Parttoss
rwandensis 2 Y=t (Fig. 3).
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3lHA] auxin A343S $13t 2 wikRAS ARSI+
Tt 1% seed 735 5 35 CollA] uljoF A] o] 82 oF 2841710
57| 7ol mEsiglon, Agx7ols 1AAS] Aol
20 mg L oJ5}2] W& $28 fAIEIT 2t o]
el vk 36417l TAAZF 100 mg L oo FAs] St
st.oH, B3t pH HSK= vl 24A1XT o A7FA1 = pH 7.0 4=

F& ARSI IAA ARo] SISk 244%L ol $-FEl=
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Fig. 4. The profile of IAA production and viable cells of
Pantoea rwandensis 2S8J-02 based on incubation time.
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Fig. S. The effect of concentration of L-tryptophan (%) on
TIAA production from Pantoea rwandensis 2S5J8-02.

pH 5.4 o]} Yol AulE vfehd o 2 TAA ABAT} pH W
slefe] W3S AISsHA siGitt (Fig. 4). 22 2= X
pH 22l Agdoll A= 35°C 2t pH 7000141 uiF A] uljeF 24A17F
T 0] e 9 IAA AFAYE 50 mg L= 71 &7 e
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Zh e Al oo AR ofuEt TAAS] AAto] Zof o]lon,
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28J8—02 w7 7P o B /\ggg;_x] a J_]_% Uehdglo
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