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Table 1 Primers sequences of target genes
514¥ Primers J#%1 Sequences of primers (5'—=3") Ji#& Usage
h ACC B 4 B JE /2 B To amplify f f
ACCF CGGAATTCCATGTCACTGTTGGAAAAGTTCGA b = BRI A B To amplify fragment o
ACC deaminase gene
RN SE & 0 5 ACC R ML N B T
ACCFrhe CCGGAATTCCTAAACGAGGAG- v ”l,{; ﬁf&#ﬁﬁgl” ?/{\Vc o F': e H_ﬁﬁﬁﬁ Cll‘(llﬁ E“l ¢
s GTCGACGATGTCACTGTTGGAAAAGTTCGA ampily fragment of AL deamindse gene adding rbo
somebinding site
ACCR CGGGATCCTTACTTATCGTCGTCATCCTT- P ACC B & Mg 3 M K B To amplify fragment of
- GTAATCGCCGTCCCTGTAGTAATAGCTATAG ACC deaminase gene
MI13-F CGCCAGGGTTTTCCCAGTCACGAC B9 Universal primer
M13-R AGCGGATAACAATTTCACACAGG 5% Universal primer

1.3 REZFHKRE

PR ORL I L KN — I KB 1 5 K E R
AT AR IR . 4 b AT R SR MR AT b
75% L WERL 5 min KRR ST A 0.5 %K &
B B35 3 min, 37 %0 F TG B K BRI 8 ~10 W, H 5
Ve EE SR, TS EHIEEEE K EMTH
RV BT 5 423 1 Y0 KB BR A b 3850 o i,
T 28 CHi M 2~3 . FF K 1 em A4 WRG ¥
PR O K P AL B i U0 Bk L AR 1 RLRP L D R R
BH. BT 28 CHRMEEF.AAREHLHBE 1
FL S, TR AR A 4R 1 mIL B AR 8 T L 7
JEIRE B SR 25~30 d Ja WA K T A4S 3, I M | 348
36 O ek | LR AR IR B L R R R R M T L R S
i
14 BEZHRE

Pk B KA R B AR 0 IR 5K 1 mL
TEST A S fE R PR R — R, B R
100 mL JC B PA i, FEIA 2 % W5 R 60 % T
FMEHFE 2~5 min, £/ T RJE AL B (0B
Fr P2, 37 B T TR K vh R R & PACH AR 2
T, IMATHEAKBRER T . KR TFIA 4 CUK
AR TR R ALHE 24 h, WK A9 FRF RS A FM R

e, T 28 CHIE R 12~24 h, HEM K1
0.5~1.5 cm IRFIFIEAR , K O & ZE 0 Bl F R ML A
KGRI 5 1l B RIS A E AR AR
R . VB EREFE 30 dJE IR MR
15 EARBEEEKRNEESIHE

FIH EWE51 % ACC-F,ACC-F-rbs K F 519
ACC-R, )\ Sm1021 & DNA s § 545 5] ACC i &
it Fr B, 9 1.2 kb oK ACC 20 B 3E R A B ) | il
BT T pBBRMCSS ki ik, F— 4R H
FALEG I AN R IB A S17-1, R S17-1 45 87 4k AU
B AR Sm1021 F HH103 R 2 K5 AT Wi e A8 &
MR WA ACC I 2 B 58 R i R 300K 5 AR
AT . TR A RVRVERR EEAR BRI 150 pL 35 Uk B e
U A TR T e 1 3R 3 SMA+Gm AR b, K H R Y
Vit — L AT BT TS R B L R R M3 B
1G53 A RS S 58 R R R A R A R
16 EH4&ERR

FER ;2% HH103(GFP) \HH103-Hacds (5 #%
Wi 25 A 7 5 ACC i 20 i 3k R, Wi Je S v
KB HEZE OD=0.5,L01:1,1:10,10 1%
HH103(GFP) , HH103-Hacds {E K K1) PA i h
RARGHBEMKEE 15, Bk KT 1 mL
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Fig.1

Tl I e RS I8 AT i W 35 R R T A b D o T,
AP B AR Sm1021 M Fb . Sm1021-Haeds b 135
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249 (E 2) , fi 7 51 41 M98 T % b 3 43 09 02 4 AR
FH K T 7 15 MR IR B 10 . AR T M J5 a6 AR 450l
R ACC it 54 B X & 5 i L7 I8 5% ma, 42 F
Sm1021 A ¥ ff i 58 4 0.033 2 g, Sm1021-Hacds
N 0.033 0 g, Sm1021-acds 4 0.032 1 g(Kl 3),
Sm1021-Hacds »Sm1021-acds BEWS L 1 15 45 8

EHARMEE HH103 5 Sm1021 Fly ACC i REERE X E

Identification of ACC deaminase gene in the recombinant rhizobia strains HH103 and Sm1021

Sm1021-Hacds , Sm1021-acds # ¥ 4 % Sm1021,
S5 B A PR, 3 43 5k B 18 %6 A 1504
(B 4>, P Sm1021 1 #2988 B [ % B 3% o 20.80
pmol/ (g « h), A, F R Sm1021-Hacds MR
& &G A 21.52 pmol/(g « h) 4% Sm1021-acds
) MR 92 T [ 2B 4 18.56 pmol/ (g« h) (&1 5)
23 BANACC i & X ZRAERMBE HH103
HEBRKTEHT M

AT KIAFFR S17-1 5 HH103 Wi SEA & 5%
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YERARIC TR, H AR bk 5 A5 10 /bR IR & #68, 25 d
Je WOIR MR, 78 26 b 0BT T ULEEAR IR 19 &% I .
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R R R 21.8% ., #E 3 FRIR A RN AT,
HH103-Hacds 92588 T RS (& 100, F,
SN A ACC BEE B HH103 3542590 fie J1 1458
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Fig.7 Nodule weight of soybean inoculated with HH103,
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HH103-GFP : HH103-Hacds=1 : 10 HH103-GFP : HH103-Hacds=10 : 1

B 9 HH103-GFP 5 HH103-Hacds iR AR FREL L I1ER
Fig.9 Nodules with the luminescence of GFP when
mix inoculated HH103-GFP and HH103-Hacds
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Fig.10 The rate of nodulation when soybean mix inoculated
with HH103-GFP and HH103-Hacds
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Effects of ACC deaminase on symbiotic nitrogen fixation and competitive
nodulation in Sinorhizobium meliloti 1021 and Sinorhizobium fredii HH103

ZHONG Zhedong ZENG Xiaobo LI Youguo

State Key Laboratory of Agricultural Microbiology/College of Life Science and Technology ,
Huazhong Agricultural University sWuhan 430070,China

Abstract An ACC deaminase gene from Sinorhizobium meliloti1021 was introduced into Sinorhi-

zobium fredii HH103 and Sm1021 (providing extra copy of ACC deaminase gene) using the conjugation

of Escherichia coli S17-1 and Rhizobium. These genetic engineering strains were inoculated to host

plants to study the effect of ACC deaminase on symbiotic nitrogen fixation and competitive nodulation a-

bility. The results showed that overexperssion of ACC deaminase in Sm1021 increased the nodule num-

ber and fresh weight in alfalfa. In soybean,inoculated with HH103 containing ACC deaminase also in-

creased the nodule number, the dry weight and competitive nodulation ability. But the nodule fresh

weight and nodule nitrogenase enzyme activity had no significant change both in alfalfa and soybean.

Keywords ACC deaminase; Sinorhizobium meliloti 1021; Sinorhizobium fredii HH103; competi-

tive nodulation ability; symbiotic nitrogen fixation
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