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] 2F EAR Y ORI P B AR, B )
A=K SR B A R R Y A A K o R
KEBEEF ST, HE-3-Z R (AA)FIHE K
AR PN TR AR Y B SE I, TAA B A R BR
TEEMY), IMAETHME . B, BYET,
TEP A B HP AR TAA i B 2L A E AR A )
A, AR IAA WG AR B T 40 & 718 A
e A R dE T,

FE AR B AT 38 3L 5| e-3- TR (LAM) | 15| e-3-
NERER(IPA) . i, m5-3- £ FE IS (LAOX) 55 AN [F]
DFEBEAMERZ IAAMY SRAERT BR,
RZMH (LR GTHR) A M 1AA BRiE i 2
2, FEALHE MM L WERE (1AM | 15| W Py il 7R
(IPA) . ol (Tryptamine) . M5t Z 1 Ji5 (LAOX) FIfiT
A A {05 R 1Y 15| -3- 2 T (Indole-3-acetaldehyde)
L RAAR YA R AR 0 7E Pedrosa 52y
AT A RE ) N A2 T —— 2 7 BE IR T (Herbaspirillum
seropedicae) LK 4115 B, Wtk SmR1 AIfg & A
IPA. 1AM, (AREFIGDE LG 4 A FERE, Jf
T IPA AR AT BN e 2w AR, HARIEH—
A W 2 B IR ) AT 5 L S 2 T 0T I 2 0 2
BRI R A AR R A .. ACC iz, X
A [ A SE 2 FhoR A2 A T M K AR R BR T
ZXN111 g st G2 00 fie 2 28 A1 A MR e 3 R
HIERRSE0 R IPA AR5 T oCEEm (Y
B A TR () FE ] tyrb Ak LR, X O
W 24 T AR K R A O A AL 3 — 20 1 5
WE FEOCELAN b, N AR R, XA
PRRR S 2B 3R R AR MR B A A 2E T BB EA T (AR Py 36
IE, BT R G RIER R ZXNLLL HY 12 E )
RerhIER .

1 AORFe7

1.1 Aok

S5 Fir FH B RR A K A R T (Herbaspirillum
aquaticum) ZXN111, PZ T #k I S GR 28 it v oy
BIPAG, AS N AT, Wbk R B Y A
KZE IAA HRE 0, A Sz i A LA B Ak |
JORE 55 5 | 1 S A S RN 2R 1 R, BT A 5 13
ARSI = TE, Il A TAY TR (HiE) KRG
A BRA FE

T HerE ik r)-RIREE R (Km) . BRI K%
F(Gm)EPUEFE N oabra, A4 TAEY TR (-
V) IBE O A7 BR 2 W1 o P 400 A1 % 7 ko ) 1
¥y AR Oxoid AFI=ah, GEER. Wbk
R WV T BRARE I B T R R RHA
PR F] o FH TIOR3 43 A FH 1) 633 4 1) & Ji R
RN 2 R Hb 2N ] (TEDIA) S b o kLN )
&5 M DNA [FIBCRGH £ T KA /] (TIANGEN) 5
Bsp1407 1 . Hind TIFR ¥4 UIEG . Easytaq fiff .
T4 DNA Ligase It T TaKaRa /2w ; JH T 4sh2H
B MS B0 B AR Y AR IR
A7 HAR S 5 B R R A Al 1AA
G U A AR SR L 7l - AR 10.0 9. B
WR%k 1.0 g BEIR R 80 2.0 . -L/K B RIEREE 0.5 9.
S48 0.1 g, EEEERY 059, /K 1000 mL, pH 7.2,
115 °C K 30 min, LB }5FRIEAC A - B2
10.0 g, MEBEky 5.0 g, &ALEH 10.0 g, LETK
1000 mL, pH 7.0, 121 °C K& 20 min, ZSHi4H
LRI ARG RN )T - 75 MS KR 3E(4.43 g/L)
HinA 30 g/L HTERELL K 8 g/L BIERAE, ke
7%, FH NaOH ¥#45 pH % 5.8, SR )5 02 84 15
W, 121 °C KK 20 min, B HI&H.
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F1. AT HARBEK. RAMSIH
Table 1.

Strains, plasmids, and primers used in this study

Strains/plasmids/primers Description References
Strains

ZXN111 Isolated from Zijuan tea [16]
tyrb::pK19mobQ2HMB The partial tyrb insertion mutant strain of ZXN111, Km' This study
tyrb::pK19mobQ2HMB(+)  tyrb::pK19mobQ2HMB carrying the expression plasmid This study

E. coli DH5a
Plasmids
pK19mobQ2HMB
pSRK-Gm
Primers
tyrb-F

tyrb-R

ins-F

ins-R

verl-F
verl-R
comp-F
comp-R

pSRK-Gm-tyrb, Gm'
Cloning strain

Suicide plasmid, Km'

Expression vector, Gm'

Sequence

ATGAACGCACCTGTCTCCG
TTACAGCACCTTGGCGATG
GGGTGTACAGCCATACAGCGAGAACGA
CCCAAGCTTGGTCAACGCCTATCCCTAC
GCGCTTCAGTTGCGACAGC
GACAACGGCAAGGTCCcCCC
GGAATTCCATATGATGAACGCACCTGTCTCCG
CCGCTCGAGTTACAGCACCTTGGCGATG

TransGenBiotech, Beijing, China

[17]

[18]

Restriction sites

No restriction sites
No restriction sites
Bsp1407 I (underlined)
Hind III (underlined)
No restriction sites
No restriction sites
Nde I (underlined)
Xho I (underlined)

1.2 PR ZXN111 EFEH P tyrb ZERBIE

%M Pedrosa 25 /M By BB SRR 4], EE
IPA &2 H () SCEE T tyrb 3 K3 51 B 138315 |9
tyrb-F J% tyrb-R (% 1), LIKABIHRE ZXN111 K
HH R TR R (B AR 1), $R B ZXNLLL () DNA R,
RS B tyrb JEP PCR 2V AA % 2K - 10xBuffer
2uL, dNTPs2uL, tyrb-F0.5uL, tyrb-R 0.5 L,
DNA #ifl 2 uL, Easytaq fiff 0.2 pL, MIAZEET
7KZ 20 L, PCR KW FEJF: 94 °C 4 min; 94 °C
30s, 53°C30s, 72°C30s, 32/MEH; 72 °C
10 min, PCR 43 45 ok IS R Wk B I Fi ok A
FERE
1.3 BBk ZXN111 FEHH tyrb FEFE ZAE

& 1 JyE4H Tkl pK19mobQ2HMB- P-tyrb #4
AT A AL AR R, DL E— P ke
1 tyrb JER P I AR, 7E tyrb JER 7 51T H ]
P, B A ZRAE J B (P-tyrb) i 3754 ins-F

actamicro@im.ac.cn

MR EES1) ins-R, 5149 bR #5300 BB 4 6
Bsp1407 I A1 Hind 1™ (3¢ 1), PCR itk
10xBuffer 2 uL, dNTPs2 uL, ins-F 0.5 uL, ins-R
0.5 pL, JEF 20 DNA BEHR 2 pL, Easytaq fiff 0.2 pL,
JMAZBFI7K % 20 ub, PCR W FEF A : 94 °C
4 min; #RJ594°C30s, 53°C30s, 72°C30s,
F2 N 32 EFR; 72 °C 10 min, F 1.5%¥1 35 i b e
JEAE 80 V OHLE N HEATHLIKAS I, o B 19 SR
HE DNA B [ml i) G 150 B P45V A0 TR A T g [l
Weatifk

e aifl H a3 R R 5ok pK19mobQ2HMB 43
BIFE 37 °C 400 P E 1 h SRATEEYI N , PR il
PIAZR BT 65 °C /K 20 min £k 2 v (g UI{A
%: Bsp1407 1 0.5puL, Hind II1 0.5 uL, DNA/J%
¥ 17.0 uL, 10xBuffer 2 uL). B4 B AL
e @il I DN 37 Tt 7/ Yl L e A T
/) H R B & pK19mob@Q2HMB ki F B, F T,
DNA 458 1 H i) Fr BRI BRI 4 . Jioke 5



WIS | MUY, 2020, 60(10)

2201

ins-F ins-R
tyrb
Herbaspirillum sp. ZXN111
l PCR
/=
P-tyrb

Digested by Bsp 1407 1

and Hind 111

Hind 111

BSp 1407 | LacZ

ori 3643 bp

Herbaspirillum sp.
tyrb::pK19mobQ2HMB

P-tyrb Kan

pK19mobQ2HMB-P-tyrb

sacB

Bsp 1407 1 find 111

M’ cs LacZ
Kan

ori

pK19mobQ22HMB

3331 bp
sacB

Herbaspirillum sp. ZXN111
—[C . —
trb

Electroporation

verl-F brb pK19mobQ2HMB verl-R

1. pK19mobQ22HMB-P-tyrb i AR L ELH R IR FIRIEREE

Figure 1.

H R BEE R R . T, DNA #420F 1.0 pL,
DNA ] 774 13.0 uL, pK19mobQ2HMB fi] ™
¥ 4.0 uL, 10xBuffer 2.0 uL; T 16 °C #REE Tk
4h Db, HEE 4 FR pK19mobQ2HMB-P-tyrb.
W5 ) 74 A 9878 JiORE pK19mobQ2HMB-P-tyrb
¥4k % E. coli DH50 ', 37 °C 1 % 15555 , LA ins-F
Fins-R 5| Y47 I 7% PCR ik 4 A 5828 ks
SR . SR ORI G, AR
PERBUG A RAS EH TR, WGP . fRAF
.

2 LB PARIE b5 I BFAE R bR ZXN11L, 4%
% 100 mL 1Y LB AR5 FREET 28 °C. 160 r/min

Schematic description on pK19mobQ2HMB-P-tyrb construction.

JR R IR % OD {HZ°M 0.8, B 10 mL BT BE R,

£ 7000 r/min 55T ¥R 0 10 min RIS 1A,

FH 10%09 H il 10 mL I BE R 4 YK, 5551 600 pL
10% H S Bk, 74T 3 X THmELE,

AN EERPIIA 5 pb 1 A G5 5 20 JFok: (O
HEZHA ISR TR 2T o B 200 pl AW, INAZIE
F 75% R 25 B K AL B i L AR, Kl
Al B T e 2.5 kV &4 Frdi 5 ms
(FBEE{L. BTX ECM 399), Hdi#:fb)s, 7RI
AL 1.0 mL 4T LB ARRE 72 3E, T 28 °C
160 r/min 254 TR 1 5% 3 h, SRS 7000 r/min &
L 3 min, KRR BRI T RAERBUEW

http://journals.im.ac.cn/actamicrocn
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LB P b o ke ik B v b UL?%@%I%
verl-F #il verl-R (¥ 1), ¥£f7 PCR I&ilF, fifiik
PEZRAE KL tyrb::pK19mobQ2HMB, PCR }imﬁ%
M: 94 °C 4 min; 94°C30s, 65°C30s, 72°C
3 min, 32 1ME¥*; 72 °C 10 min,

1.4 FREAMEEE

& 2}y H AN ZH ok pSRK-Gm-tyrb 4% 5
PSuiE LN

Wt tyrb BRI KA, BB B AR
519 comp-F #URIES 4 comp-R, 514 EF
Wi o 95 ABEYIAZ A Nde T #11 Xho [ (% 1), DAKE
NEAM 9, P 358 HEER . PCR RWAA R
4. 10xBuffer 2 uL, dNTPs 2 uL, comp-F 0.5 uL,

Herbaspirillum sp. ZXN111
—(— .
tyrb
Digested by Nde |

gnt mob

pSRK-Gm-tyrb
6813 bp

laclq

PlacZ
tyrb

Nde |

Electroporation

comp-R 0.5 uL, ik DNA 2 uL, Easytaq fiff 0.2 uL,
A EB F/KZE 20 ul, PCR NFEFH: 94 °C
4min; 94°C30s, 53°C30s, 72°C30s, 324
PEER; 72 °C 10 min, Z88 FRFIRE %,

PCR /=¥ J¢ H ANk pSRK-Gm XL 1] | F‘ﬂ%lﬁl
WAk, Mg tyrb DR E RN A R 2H TR
PSRK-Gm-tyrb, BTt 5E i), DL comp-F Al
comp-R HKHES 5 PCR Kk, LA ik
FEJ7 58 B Nde T A Xho T XUEEYISGIE, LA 1.3
B A TR, s HANTRL pSRK-Gm-tyrb Hi i 4%
b ZE 5k tryb::pK19mobQ2HMB, i fig
R, KR AR AT T S IR R R Pk
(GmN LB “Fif, Pyt Mk, LIRE

Xho 1 Nhel

Herbaspirillum sp.
tyrb::pK19mobQ2HMB

Chromosome )

Xho 1

L)

Herbaspirillum sp.

pSRK-Gm-tyrb

2. pSRK-Gm-tyrb EEE4ME

Figure 2.

actamicro@im.ac.cn

HRRIERRIEREE

Schematic description on pSRK-Gm-tyrb construction.
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S1¥%F comp-F il comp-R, #BERTIA PCR 4514,
HEATTRVE PCR Bl AN, 0k 3 BAPE BN A
tyrb::pK19mobQ2HMB(+),
15 BB, AKFRERSHAN
SO HGE Y AR TR IAA KI5, i
TR IR AR K FARBGSAL R i &0 A
G (UPLC)RIN % . B FR I LG4k Rl
PR, ERFEIRNY, T 28°C. 160 r/min #&{4F
T, B FRE W E ODeoo M 0.6, #RJFHL 250 pL FH
IAZ 5 5.0 mL @EFR(ZWEH 0.5 mg/mL)
() 25 mL A3 &S5 369, 28 °C. 160 r/min 44 F
REOEEEFE 1-2 d, L) 12000 r/min &0 10 min, HX
JZIEW, H HCIHPO, & WJE 1T pH £ 2.5, VU
RFEL 101 HOBIIMAR R L BR AR, B A HL
3, B ABURIRS), W 3.0 mL A BRAS
T, FA LOmLmEHER, SO kEMN
SCHR A, I UPLC A6 516
1.6 WA ERGSRETIRER N
1.6.1 =Hi-10 AL LISWMAwEs
FEEA R E AR E ARG, DRI
FRAF I R IR I R = PT-10 S A 2R RL, Bk
R A, s TAER AL
BT JIBT R 132 3 em MDA 2%, IR T
JCHY 0.5 mg/mL 5|k T R (IBA) K H1 24 5 min,
T IEARN TS R MK, 3 ARIAEATAE
KMEEEFRET, TR 2542 °C. JEIEBRE AL
¥ 12 h, Jti® 1500-2000 Ix BgHis = hiEss, |
BHEH AR
1.6.2 BEMREFP: ASLIMRDH MY AERKER
B R R R, AR e g AR DG 1 = A 4y
WA FR G B FE AT A st A il , S8 bk 5 W AR
TR A R B R AN AR, SEOG LB AR AR R R

Yo BT R, B AR B R AR T 50 mL G
PUBAA LB 7 28 °C k159 % OD {4 0.6-0.9,
B 1 mL B 9000 r/min #.0> 10 min, &4 |-,
FATCTRK BB 3 1R, SRJ5 T 1 mL JC e /KB 1A
I, RRER TR, 1 mL RN A
FIXTRR), iE TR s hak el g% 30 d. BidRdh
WG, B S BB, MG . ARER
DI FREEAREE | AHAREEER
1.6.3 FHENAWEEBENE.: HERLSEHRE
PSR REUE, TS T/ER D IHFTIHEE. LA 75%
R 1 min, 3.25% NaClO 121 6 min, 75%
SRR 1 min, JCREZKIEGE 5-6 ¥, HX 200 pL
I T — WG B K YRR A T E 0B 3R B R
(NA), iGNt a. W1 g Wiy
ZUHL . 25 M) TFIR@mHE S, 200 10 mL A3
oK, SEATTTEDRE, Hil6 107 W X R
WA TR R R, 345 1077, 107°, 107%, 107°
JERRRE, B 200 pL 107, 107* 0 10° BRI, o
BB ERAT TP NA b B EFACE T
30 °C KEFesfith, K3 3d Je , AT,
FFEHLPkE 1 7% UEAT 16S rRNA JE DR B8 31F .
17 Bt

ARSI RTINS E 3 WAEYEELE T, (f
FHEAR 207 2243 M1 (One-way ANOVA)FI T-test 6
5 (* P<O.05) X BHE AT it o0 br . Frfs Geit- b
#B-2-1F Graphpad prism (5.0)% /4 T #47 .

2 HRfaH

2.1 FEERRASINEERIE

2.1.1 ZXN111 & tyrb EETE SRR
DL tyrb-F Fil tyrb-R A5 [47, B4R ZXN111 5

http://journals.im.ac.cn/actamicrocn
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N4 DNA Wi, PCR wifEikiG—4c% 1.2 kb
() B — 2% (18] 3), K BHE 253 EA T T-A SElE i
J& . RiE—45 1218 /Hﬂﬁ%ﬁ“%%ll? I (GenBank
accession: MNG603494), % NCBI Wk FbxF, #ik
A tyrb FEIA

PLins-F }Z ins-R i 345 9%), PCR ¥ 153K
5 250-500 bp (1) tyrb JE K, H oW B— 2545 (K 4-A),
P AT S, BN U0 T 81 DL Rl
A 100%, FRUIZHER /- HER sE Y. it PCR
7= K pK19mobQ2HMB ki S , 7= 4 Rl K
fiti % K2, #4 pK19mobQ2HMB-P-tyrb 1 A 28758
LR, A A9 pK19mobQ2HMB-P-tyrb 4]
JFki, FH Bspl407 1 A1 Hind XY, 4BilE
WEEERS UK IR E , KA W ARZMEAA, RS
W15 B0k (3.3 kb)Fl H B3R 4515 (346 bp) R/
XFI, 7% 2H B AR ) (] 4-B)

FAH TR pK19mobQ2HMB-P-tyrb £ Hi ik
fRI5 . BEDLEREE S RIREE R NA PR B
FEMEf AR, LA verl-F Fl verl-R N5 4%t, HE

A)

bp M 1 2 3

FTHT% PCR BIE . Z55 on, B4R C IEfiH
AT B (255 K /N A 4035 bp), w45 HIKT A 2
AT AR T (B 4-C). [HIF, 7E24 750 bp (17

B BARR SR R A, i 2R E B
WA TCTE e B, A S MR LRI 2 B A e S
XA~ 4035 bp KB —E AU/ B, {HIX

bp M 1 2 3

i lzlgbp

3. BFk ZXN111 By tyrb EE 18R

Figure 3. The PCR products of gene tyrb from strain
ZXN111. Lane 1: negative control; lanes 2-3: positive
results.

©
bp M 1

<4035 bp
0

4. Bk ZXN111 89 tyrb B E R T hHiE

Figure 4.

The tyrb mutant construction from strain ZXN111. A: The PCR product of partial tyrb gene. M: DNA

marker; lanes 1-3: partial tyrb gene. B: Double enzymes digestion of pK19mobQ2HMB-P-tyrb. M: DNA marker; lane
1: pK19mobQ2HMB; lane 2: double enzymes digestion of pK19mobQ2HMB; lane 3: double enzymes digestion of
partial tyrb gene; lane 4: double enzymes digestion of pK19mobQ2HMB-P-tyrh. C: Verification of tyrb gene mutant.
M: DNA marker; lanes 1-3: PCR products.

actamicro@im.ac.cn
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PR BR/ANERHE, AT eEsi. Fit
Befili BB PCR =4 B (4 BB I s Al 1y, 2%
SRR ER, KRB,

2.1.2 ZRADHEER tyrb::pK19mobQ2HMB A= ¥ i& 1t
IOVE . 76 AR FRILEE SR 24 h i, BF A4 pk ZXN111
FIZE 5k tyrb: :pK19mobQ2HMB A= K- & IAA & i,
IR EE2ZM(E 5), MR FRRGEH R 7
. AR AL T A AR S 0 BB w8 . Bl
BT RE, AR TR ZXNLLL K5 1AA
GEESREEM L, 4nl 48 h HiFR, KA
tyrb::pK19mobQ2HMB ¥ IAA & R & A Frign,
(AR AR A PR, BPAERITAAREI L 24 h A K FR
IAA G BN T 3T 10 £5 (/& 5). 874 AU 7k 48 h
B 1AA &N 40.64 pg/mlL, 8787 IAA S %
ok 10.78 pg/ml, KA RIR B ZXN111 7 tyrb JE
RRA G, HKE IAA S RRE BEREAG, il
D5 WA IR S S R W ) tyrb Rz AR AE K
FIAA G SCHEPESER , IPA 3R KK A R
HA YA KR IAA Wi EERE, (B, %
A RURABHNS . 2€725 kK tyrb::pK19mobQ2HMB
1 IAA G RlE IR e ek, RIWIBE M ZXN111
FEAE |AA A BURNRGE TR

W
(=]

[ ozxN111
W 1yrb: :;pK19mobQ2HMB _ EEE

—_

I
(=}

V]
(=}
T

Concentration of IAA/(ug/mL)
= 3
T |

| B

48

(=]

— . I
24
t/h

E 5 HEYERKERTERERIEIE
Figure 5. Auxin IAA synthetic activities of mutant
tyrb::pK19mobQ2HMB. T test was used (P<0.001), n=3.

22 RHNBEAMSHEERIE

2.2.1 tyrb ZEFTHREE AR MRIEE . LABFAE AR
DNA HJ#itl, comp-F & comp-R 5|#)%F (£ 1), ¥~
HEARAS tyrb SEHEILN, PCR PE¥A Bl HHEEIL i
UK, 7E 1.2 kb i B B (K 6-A), 275
WE, SHUAFFICER  100%, 2R HAMLE 5
R

28 e I e i Ak 5 B B A B E AR R
pSRK-Gm 43545 Nde I A1 Xho I Y], fiH)
FsiAE, T, EEEEEIE RS, W E AR
KK pSRK-Gm-tyrb, F15% A E. coli DH50. X5
L comp-F J comp-R 5#%}, #471&7% PCR 4k,
TEZ) 1.2 kb [ EA R —55H (K 6-B), FIAUEHE
HNTRIAL E L o 7E IR, BB AN 2 TR
22 Nde [ 1 Xho I UGG, $RASH AT 20T,
4352y 5.5 kb ) pSRK-Gm H #MEAAFIZ 1.2 kb
() tyrb FEH (18] 6-C), REIEMAM ), L
AbIE, FAb Tk RVE S PCR WUE, AP
M TERETE 1.2 kb {7 B AT H— 2% (K 6-D), 4y
A E ANERR tyrb::pK19mobQ2HMB(+)F4 2 i)
222 YRR EAEKRRBI B R YR A
ZXN111, ZR7A5kk tyrb::pK19mobQ2HMB FilH %h
B tyrb::pK19mobQ2HMB(+), [7] £ 55 5% 36 h J5 (it
i 3 AR BRI ODeoo ¥4 0.6 A 47), Hp H A
MRIGFRHIMA T 24 Bl 0.2 mmol/L 1) 59 2-
B-D-HiAEFLHEH (IPTG), K& Htk IAA A,
. 4R EoR, ZXN111. tyrb::pK19mobQ2HMB
1 tyrb::pK19mobQ2HMB(+) [ 1AA 48687, 435
B AR > AN S G AERR (B 7)o B AR YRR B
ZXN111 (1) 36 h A= K & IAA A ik 15 pg/mL,
M 98750k tyrb::pK19mobQ2HMB K IAA & Y
7 0.11 pg/mL, HAMEFE tyrb::pK19mobQ2HMB(+)

http://journals.im.ac.cn/actamicrocn



2206

Xiuli Zeng et al. | Acta Microbiologica Sinica, 2020, 60(10)

5.5kb

L L W< 1218 bp

1218.0 bp

1218 bp

M p M 1 2 3

2000

1000 1218 bp

750
500

250

100

6. EE tyrb IREEANRIAH KA R BHMRRIIAE

Figure 6.

Construction of tyrb complementary strain. A: The PCR product of tyrb. M: DNA marker; lanes 1-3:

PCR products. B: The tyrb PCR product from constructed pSRK-Gm-tyrb. M: DNA marker; lanes 1-3: PCR
products. C: Verification of double enzymes digestion. M: DNA marker; lane 1: pSRK-Gm; lane 2: double enzymes

digestion of pSRK-Gm;

lane 3: double enzymes digestion of tyrb;

lane 4: double enzymes digestion of

pSRK-Gm-tyrb. D: Verification of complementary strain containing pSRK-Gm-tyrb. M: DNA marker; lanes 1-3:

PCR product of gene tyrb.

20 -
18
316
=)
“5:]3 14
N
<
S ‘0:
S10F
0.5 F
0.0
N B 3
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Figure 7. Auxin lAA synthetic activities of
complementary strain  tyrb::pK19mobQ2HMB(+).
One-way ANOVA was used, n=3. Different letters
indicated statistical differences between treatments.
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Figure 8. The effect of different inoculants on the growth of Yunkang-10 cultivar. A: root length; B: root numbers;
C: root weight; D: fresh weight; E-F: the effect of ZXN111 and tyrb::pK19mob©Q2HMB on the growth of Yunkang-10
cultivar. One-way ANOVA was used, n=3. Different letters indicated statistical differences between treatments.
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Auxin synthesis in tea plant endophytic Herbaspirillum sp.
ZXN111 and the plant growth promotion on Yunkang-10
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Abstract: [Objective] The predicted mechanism of indole-3-acetic acid (IAA) synthesis was investigated by
molecular method on an endophytic bacterium Herbaspirillum aquaticum ZXN111 that was isolated from Zijuan
tea. [Methods] Aromatic-amino-acid aminotransferase gene (tyrb) in indole-3-pyruvicacid (IPA) pathway
responsible for IAA synthesis was selected on the basis of Herbaspirillum seropedicae genomic analytical results.
Gene tyrb was mutated by recombinant plasmid pK19mobQ2HMB-P-tyrb to produce mutant
tyrb::pK19mob©Q2HMB, and a complementation strain tyrb::pK19mobQ2HMB(+) was further constructed by
recombinant plasmid pSRK-Gm-tyrb. IAA synthesis activities of mutant tyrb::pK19mobQ2HMB, strain
tyrb::pK19mobQ2HMB(+) and wide type ZXN111 were analyzed, and the three strains’ plant growth promotion
(PGP) activity was evaluated by tissue cultured seedling of Yunkang-10. [Results] After tyrb gene mutated by
pK19mobQ2HMB-P-tyrb insertion, IAA synthetic activity of mutant tyrb::pK19mob©Q2HMB was much lower than
that of wild-type ZXN111 in 48 h culture, but IAA synthesis activity of complementary strain
tyrb::pK19mobQ2HMB(+) was restored by plasmid pSRKGm-tyrb. The wide-type strain ZXN111 positively
regulated the plant growth of Yunkang-10, while the mutant tyrb::pK19mobQ2HMB lose the plant promotion
activity significantly. [Conclusion] The indole-3-pyruvate (IPA) pathway is the primary 1AA synthesis pathway in
Herbaspirillum aquaticum ZXN111 and the tyrb is the key gene of IPA pathway, but other alternative pathways are
also existed. Auxin production was one of the important contributors to PGP activity of Herbaspirillum aquaticum
ZXN111.
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