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Plant growth-promoting effect and its mechanism of the
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Abstract: [Background] Previous results showed that the DDT-degrading strain, Chryseobacterium sp.
PYR2, could efficiently remove DDT and other pollutants from contaminated soil and was great potential in
bioremediation. However, the influence of PYR2 on plants and also microorganism-plant interactions is not
clear. [Objective] In this study, the plant growth-promoting efficiency and its mechanism of strain PY R2 was
investigated, thus providing the theoretical basis for the further development of DDT degradation and plant
growth-promoting dual-effect bacterial agents. [Methods] Seed soaking and plant pot experiments were
conducted to reveal the plant growth promoting effects of PYR2 on wheat. Salkowski method was used to
detect the concentration of indole-3-acetic acid (IAA). Single factor experiments were performed to detail the
effects of different culture conditions on its growth and IAA yield. Liquid chromatography-tandem mass
spectrometry-multiple reaction monitoring (LC-MS/IMS-MRM) detection was employed to detect the
intermediate metabolites of |AA biosynthetic process. [Results] Seed germination rates of wheat was greatly
enhanced, and so the growth of wheat plants by using cell suspension of PY R2, as the significant increase of
height, lateral root number, fresh weight as well as dry weight. The optimum IAA synthesis conditions were
temperature 30 °C, pH 7.0-8.0, sdlt ion concentration <0.5%, L-tryptophan 50 mg/L. The intermediate
metabolites of |AA synthesis were tryptophol (TOL), tryptamine (TAM) and indole-3-acetamide (IAM),
suggesting that there are three different 1AA synthetic pathways in PYR2 (IPyA, TAM and 1AM).
[Conclusion] Strain PY R2 exhibited significant plant growth promoting effects on wheat, due to its multiple
and effective |AA biosynthetic pathways. These results suggest that PYR2 is greatly potentia in the
bioremediation of and plant-growth in pesticide contaminated soil.

Keywords: DDT-degrading bacterium, Chryseobacterium sp. PYR2, Plant
Indole-3-acetic acid
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Tablel Effectsof different concentrations of bacterial suspension on seed ger mination of wheat

Experiment group Germination potential  Germination rate Abnormal rate  Root length S_eedl ing Lateral root
(%) (%) (%) (cm) height (cm) number
CK1 (Sterile water) 67.5+4.5a 73.8+8.2a 1.8+1.0a 8.8+1.6ab 8.1+0.8b 4.6+0.7b
A1l (1x10° CFU/mL) 69.5+16.1a 76.5+10.8a 2.5+3.7a 9.0+1.3a 9.0£1.0a 5.0£0.9a
A2 (2><108 CFU/mL) 71.3£9.0a 73.5+21.1a 0.5%+1.0a 7.7£1.4c 9.0+0.8a 5.0+0.7a
A3 (2><1O7 CFU/mL) 71.3+10.1a 75.8+11.1a 0.8+0.5a 8.1+2.1hc 9.1+0.9a 4.8+0.7ab

T REEOAARIEZE ;. KPR FIE; NG T RN PIE S%/KF- 83 22 5%

Note: Error value is the standard deviation; Data in the table are the average of replicates; Lowercase letters logo treatment at 5% level

remarkable.
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Table2 Effectsof different concentrations of bacterial suspension on seedling growth of wheat

Experiment group Plant height (cm) Fresh weight of 5 seedlings (9) Dry weight of 5 seedlings (g)
CK1 (Sterile water) 43.4+1.2b 10.59+1.98ab 1.60+0.10b
A1 (1x10° CFU/mL) 41.7+2.1b 9.86+1.32b 1.22+0.27b
A2 (1x10” CFU/mL) 45.2+2.0a 13.21+1.56a 2.19+0.37a
A3 (1x10° CFU/mL) 43.1+3.2b 10.62+1.10a 1.61+0.04b

T RZEMENARER; RPEH ;NS THRZORMRIE S%K-F- 2257 0%

Note: Error value is the standard deviation; Data in the table are the average of replicates; Lowercase letters logo treatment at 5% level

remarkable.
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Note: A: Standard; B: Sample cultured after 20 h; C: Sample cultured after 24 h.
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A +ESI MRM:1 (4.722-5.221 min, 60 Scans) Frag=85.0 V
102 CID@** (161.2->**) Sample2-5 pL-MRM.d
3.5¢ =
30} 144.1
25}
20}
1.5¢
1.0
o5l 1172
0.0 118 120 122 124 126 128 130 132 134 136 138 140 142 144
B Counts vs. Mass-to-Charge (m/z)
10 +EST MRM:1 (11.174-11.470 min, 36 Scans) Frag=85.0 V
* CID@** (175.1->**) Sample2-5 uL.-MRM.d
gl 1130.1 -
158.1
4
2
0 N 1 1 1 1 1 1 1 1 1 L 1 1 1 N
132 134 136 138 140 142 144 146 148 150 152 154 156 158
Counts vs. Mass-to-Charge (m/z)
C
<10 +ESI MRM:1 (12.175-12.569 min, 47 Scans) Frag=85.0 V
CID@** (176.1->**) Sample2-5 uL-MRM.d
4 ' 130.1
3
2
h 1031
07704 106 108 110 112 114 116 118 120 122 124 126 128 130
Counts vs. Mass-to-Charge (m/z)
D
<108 +ESI MRM:2 (12.179-12.573 min, 47 Scans) Frag=85.0 V
1.75 CID@** (162.1->*%) Sample2-5 nL.-MRM.d
1.50 144.1
1.25
1.00
0.75
0.50
0.5 117.1
0.00

118 120 122 124 126 128 130 132 134 136 138 140 142 144

Counts vs. Mass-to-Charge (m/z)

E4 #H&EMRM EXTHZRRIEE
Figure4 EIC MS(2) of cell extracts
Note: A: IAA; B: TAM; C: IAM; D: TOL.

K IAA PR, 16 2% NaCl (R rp A Kotk
BLRAF, (A IAA FE B2 2 Al MEhu Bk
) 3%LL Fi, FARJLEAAK, WILEARE R 1AA,
AT ER RN F SRR G, Tk PYR2 B
T Chryseobacterium J&, CHBZE B8 AW
RVEFIFFEISE, AHIJE AR TR T AT 52 — 2

WRERYER . 768 NaCl 1.95%f¥) Difco #2216 B
Fek PA RO RS rh, AEURIIR R (R
IR IR AT, AR ODeoo fHAE 0.7-0.8 Z
[i1] , 2R R AR A A A SZ 8 o 8 2 IR S ) vk B
(ISZIR s IAA PP REFI AR IR A ¢, TEAN
A GBZRRIEY TR, B IAA
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2.8 mg/L, 77NN 50 mg/L (Y L-AZ PR, 1AA &%
A 9.9 mg/lL, JEFTE T 35 4%, RS AR
JEPIHRIETG . 1AA (45 A Bl R vk B 1) 34
PITATBE R, T BEAY S R S50 R R 2 1710 Fi R
(1) TSB ARSI 3L, K753 vh & AR IR AN U IR 4
A, BFIEEIREIRAL, WA AR, BRIEA
RIFAES, BRI 7RG IAA 16E

ALZAFIG, IAA TFRHERE T4 15 £5; 1AA
FEHATFHMAERKRWREMEY, &HT IAA
JEAE MR PACHT= 2, Wi A AR E G 2
PR IR B ). WIAKESE 64h 5, IAA
FERG IR K B T 2%, |AA S AR
AHBLT RS, XA EHRIER Bacillus
tequilensis HS10 L & IAA fyHEEA BT AR, HS10
FARTERUE I KRR, R WA 1AA SR
Wb, 7 AENLE TR, Ay HS10 7R
AR BEBR, BT st A R i
IAA IR, f IAA SRR,

ERIA R —2E IAA PPARI 1AA PR,
4n Arthrobacter pascens ZZ21 1) IAA K=&l
92.31 mg/L™M, Bacillus tequilensis HS10 () I1AA 1%
K= Ny 52,03 mg/LM®, e v A1 FeF (Klebsiella
oxytoca) SG-11 i IAA fx Kty 47.4 mg/L!™, 5
EHGER IAA A M EL , PYR2 BHETE 1AA J7 5
TR, AR FRAAE IAA R ih
183 mg/L, {H ERXJLHREHIERAEFRFEEM
LB 5555, AR IR SE TR L,
LB SRR R B SR T A Bk = S R B T TR Ak
7 IAA BIRETT . HEmERKRITESRFEM LB
FRFRFEAAL, FEEFRACIE T A oA 5 RIS 0 3L
PRI IS A SRS, Aip e st T S AR
IAA [RS8 3 3R T 38 R3F
Bi, WL, RAEEFHEFILTRES T T
TR . EEORIANYZE, TR PYR2 ZEATS I 2RI
B BEAC IS R 1AA, PR RIS 2.8 mg/lL, B
i T A B HGE A B AR, 0 R 5 A R
SG-11 (1.2 mg/L)FIE= 75 [# & Sp7 (0.5 mg/L)™,

VLA BB PY R2 FESEZ B o o LA 3
33 PYR2E#HEMERK IAA BIRIFHEE
PEHGE , —Fh PR N AT BEAEE— AR E 2 4%
IAA & RGEREPY I PyA BRIV A B IAA 1)
HERR, E2FMEP AN T ZiER, U
B A1 72 B4 (Pantoea agglomerans) . B ¥4 % AT B
(Enterobacter cloacae). H3J& 1 (Rhizobium sp.) . 2
A MR OJRE A (Bradyrhizobium sp.) . [ A MR B
(Azospirillum) . ¥4l (Cyanobacteria)ss: ., IPyA i
e, L-fo s MR SetE R s S R B /TR
R TG AE Ty IPyA, H2 A v V| W D R 7 158 R
(IPDC)ALA: M5 2 BE (| AAL) , I 25 1E 5 W 2 1
FALREROVE A A R ) |AAP 2 AR Sz Fi)
i LC-MS 1 LC-MSMS-MRM %I PYR2 B 145
FEYIHEAT T BT, 45 REN], PYR2 AR A
IAA, JEHEAMZ] TAM. 1AM Fl TOL =Fhrraft
B, EAERN, B IAA R4 B R P AETE
M TAM . 1AM Fil TOL 4b, HEeAREHEEEATE X
JURh™=4, Horp TAM FTIAM 2 1AA 4916 st
s A, REREELL TAM J2 IAM iX
PSR RA M IAA, T TOL J& IAA 494 stz
Hr IR E 4, IPYA AREHERE PR A 1 IPyA
FIAAID FRATE, MELUEIN, {H 1AAId BE T3
Hiks4b oy TOL, [Hitt, TOL HIFEAERIFEIEN] T &
PREELL IPYA &2 S IAAM ACHF T MR 4
LC-MS & MRM SZIRZ5 8, HEl PYR2 (N A7 7E
3 IAA SRR, 412 IPYA 12 TAM iE12
FIAM #®42,
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