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Construction of Rhizobacteria with High-efficiency ACC Deaminase Using
Promoter Replacement Technology
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Abstract: [ Objective] Strains of plant growth promoting rhizobacteria (PGPR) with varied ACC metabolic strengths were
constructed by promoter replacement technology, and the resulting chemotaxis and effects on the growth of wheat seedlings
analyzed. [ Methods] Four gene fragments containing different promoter sequences were cloned and connected to the
expression vector pPBBRIMCS-2. Using the 3-parent hybridization method, strains of a similar growth rate was constructed.

[Results] Four strains with basically a same growth rate were obtained by the hybridization and transformation method. The
AcdS gene expression and ACC deaminase activity were found positively correlated to the strength of the promoter transferred
to the strain. The higher the ACC metabolism rate, the greater the chemotactic ability of the strain. In the experiment on wheat
seedling root growth and plant biomass with or without the PGPR strains, the colonization number in rhizosphere of
UW4 AAcdS+Bra20A4 was the highest, while those of UW4AAcdS and UW4 AAcdS+BralA lower; the stem and root weight
of wheat treated with UW4AAdcdS+Bra20A4 the highest, the stem weight of wheat treated with UW4 AAcdS+BralA and
UW4 AAcdS lower, and the root weight of wheat treated with UW4 AAcdS lowest. [ Conclusion] The promoter-replaced
PGPRs with high enzyme activity displayed high ACC metabolic rate, which enhanced the chemotaxis and the plant-growth
promotion ability.
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TR RS B B 4 221 R B AT IR A, IR A
PR VBT N AE BT LB AR P A1) A IR 2F 4k B 1
30 °C [HEH B R FE 24 he WL 750 pL 0.85% A NaCl
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J B F RS AR T T LB 5 3R BRI 5 9%, R K
HRTE I 45 A PRB— I B B WA LB iR, 30 C,
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(VIV) S8 B W sk LB 3532 3, 30 ¢, 220
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Table 1 Primers with promoters of different strength

GIE/EZA S kvl 3G
Name Sequence PCR product
CGGGATCCAATACTTGACATATCACTGTGATTA
Bra20A-F CATATAATATGCGAAATCTGTAAGGCTAGCCAG Bra20A
GCTACACAGGGAATGAACCTGAATCGTTTTG
CGGGATCCACCTATTGACAATTAAAGGCTAAAA
BralOA-F TGCTATAATTCCACAAATCTGTAAGGCTAGCCA Bral0A
GGCTACACAGGGAATGAACCTGAATCGTTTTG
CGGGATCCTCCCTTTGATATTGCATCCCGCGTAT
BralA-F ATAATATGTCAAATCTGTAAGGCTAGCCAGGCT BralA
ACACAGGGAATGAACCTGAATCGTTTTG
A-R CCAAGCTTGTCAATCACGTATTTGGGTAAC FRBCRE S
PAA-F CGGGATCCGGTTGAAACTCTGG
PAA
PAA-R CCAAGCTTTTTGACCCAGAC

T LRI ACABam H T, FFEEVIAL RO ind 1L, 73 T BL R RIZe AR o

Note: Upstream restriction sites Bam H I and downstream restriction sites Hind III are underlined.

124 HHk dcdS A B £ ZEME W 1.2.3 Fid i
B FR 45 B EH SRR LB 1, 30 °C, 220 r'min |
32 Z WK ODgoonm 29 0.5, - HL 6 mL, 4 °C, 12000
rmin |, &0 5minJ5HEE BE, HEARERERE
1.5 mL EP 4 1 4 °C .0 | min, & & 8% )5 1E A 4b
A RE S o A TR A% T R A 3.0 mmol- LT ACC i
SR 45 min J5 % DR ERAE SEAT A0 F S A R AR
FEIUAFE i RNA J5 B8 5645 i cDNA 55— 4%, 435
BETIE 50 B 8 4 KL grB 9 Ot 8 & PCR ¥ 14
F5| % : 5'-CCTGTCGGAAGAGCTGGT-3', R3]l
Y. 5'-ACCGTGGACGTAAGTCTGTT-3', AcdS
BURNER PCRY M F 519: 5-ACTACATCGTGGT
CTGCTCGGT-3, R5¥: 5-CACATCCTCTTCAGT
GATTTCG-3', AT Wtk gyrB J AcdS H:H 5
SEREPCRYY, R 2 S HEAT & bk Acds
Lk g

125 RMALKE SRRk,
P LR 4 Fh BAR R MRS UW4, UW4 Adcds 53 57
HETIRALEE SR, AW 10mL, 4 °C, 8000 r'min '
B0 5 min WCE TR R, A H AR AR B 7 L 1 2 K
JAEEZR 10mL, W 2.5 mL £ % 250 mL H il
K5 3% JE b B 5% 24 h (75 ¥ 1 ACC 3 mmol-L ™,
UW4 AdcdS ¥ 37 DL R e AR ACC) . W I 15
mL B 4 °C, 8000 r-min ' &0 5min 53 i, W
10 mL £ 4 C WA Rk il (CMB) VR 3 1K
&, B HEAEE R ODgonn>1.00 B 2 pL 1 i in T

10% i B LB sl P b e, A4S I ELA 10%
B LB #5550 15 mL, fEHPYRIN ACC3 mmol-L . Kty
T AR T 30 °C 535 24 h WK H bR 00 E Ttk
126 ZHNEALAWERARTAALNZE K/
ER TR R T ODgooun=1 1 UW4, UW4AdcdS
e 4 Fh b A Pk TR P R A B, TR R K A
X, ZIREEFRAA R, R — i R A RERL A A
FHEME, WIRBEFRET 2 d 53050 AN R G R GEE /
ERIbE, MR K2 15405, R RREE 5
+ B BB ZE HEAT AR W I o T B HUAR T 4 20T s
Je 513K 1 B B AR R SR IR A T & Amp $T M 100
pg'mL ' {9 LB AL, PLK 00 15 756 5o 45 1 bk
TE /N AR BRI S B A i
1.3 BB AEE

% FH SPSS Statistics 24.0 1) Duncan £ 46 X7 415
BTG S R E AT (P<0.05 ).
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2.1 BERFRERIERPCR EE

PRI = A 2% 58 i A5 5 Ak 7 B2 2 W AR LB Kyt
Rk, M IEfT R PCR %52 (& 1), Fidd
Bra20A. BralOA. BralA H¥rFEZ1400bp, PAA
%24 1800 bp, HIFFG I/, ULH 4 Fh &R S
1 F 51 i H bR B bk UW4 AdcdS+Bra204, UW4
AAcdS+Bral0A, UW4AAcdS+Brald, UWA4AAcdS+
PAA W
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Fig. 1 Gel electrophoresis of 4 target strains
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Fig.2 Growth of individual strains

2.3 E#k ACC Bt R EgIEMEXTEL

# UW4, UW4AAcdS. UW4AAAcdS+Bra204 .
UW4 AAdcdS+Bral0A, UW4AAcdS+BraldA. UW4
AAcdS+PAA B HRAE S 3 mmol-L ' ACC Y 4 LB %
I P RS TR SR, O TR AR T R A AT R
ME, 4557 (K3) KM, % UW4H UW4AAdcdS+PAA
PLAL, 4 T8 Bk ACC B 2 il 16 1 22 S R K (P<
0.05), HAGIEEEIEA 555 3+ )7 513 55 5 0F ¢
Z, DRCHED A B AR X ACC (A k R IR i

Fig. 3 ACC deaminase activity of strains
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FEMERALRE T BAE, Z5HLIE 5. REBR T ACC A
i 5 K ) UW4 AdcdS 20 %0 ACC iy #afkie 1, &
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Fig. 5 Qualitative chemotaxis on ACC of various strains
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Fig. 6 Colonization number of strains in wheat rhizosphere
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Fig. 7 Growth promoting effect of strains on wheat plant
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