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P o AR AR 22 5%, ARG AT o0 B LT
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L1 BEABR: MR 0018 A TR A A T D bR
Bradyrhizobium sp. MZ5(485 MZS)&4r & A 7R
AHEM LAY, ARSI IR AR, FUARME
B2 3CHR[9]

1.1.2 385 S50 A K S O ARk AR i 24
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Table 1.

The PCR primer pairs used in this study

Primer name Primer sequence (5'— 3')

Comment

ttsI-36F

ttsl-341R CCCAAGCTTGATGCTTGCCGACCGATGGGAT
pK18mobsacB-T GGCCGATTCATTAATGCAGC

recA-289F CGCTCGGGTGCGGTGGA

recA-370R CGCCCATCTCGCCCTCG

ttsI-325F ATCGGTCGGCAAGCATC

ttsI-469R CCTCGTTGTCAAATGCG

ttsI-745R GATCTGAGCTACGGCAGTAAGTG

CGCGGATCCTGGTTGTGCCCGCTATGACATTCTCC Bold letters of the primer are BamH 1 restriction site

Bold letters of the primer are Hind Il restriction site
The primer used in PCR amplifing 200 bp upstream
of pK18mobsacB

The internal reference primers used in RT-PCR

The primer pairs used in RT-PCR

Downstream primers verifing the downstream
sequence of the MZ5-tts]

#5000 r/min EOWRERK, RIEERET
—80 °C VKA T 5 RNA $#21,
1.5 7EAMEEE RNA FRBUR

NPEE RNA $RIBU; B B s B B 2
] HiFi-Ex 478 RNA PR $2 BO ) & g #rE Tt
AT, FEUF RS RNA 4 DNase I /b FEhER
PLERBRAEHZH DNA 594 4l 4 S RNA H
FEALS |94 BE TaKaRa 2y w] %) Reverse Transcriptase
M-MLV(RNase H-)isl 7 &84 7 50 5 5% o
1.6 FEAEMEEKZOLER PCR

HR A AR R 11D AL 500 R GE TP I st R
HERBIY, LA recd ZEFERNNSIE, AHF
XTSI I3 1, Real time qPCR F2/%: 95 °C
5min; 94°C30s; 60°C20s; 72°C20s, JHFF
40 ¥&; 72 °C 5 min. {55KIYRMEH SYBR
GREEN, Xk H R 272 Wt
1.7 AR

A3 AR K 77 BRI MZS TR R B
AR A ) TR A FH TR 1) A B ER K DB 40 mg/mL
FITR BT . B AEA I 523 (465 R S523) AT
45 (HE K Y4S)MF TR IR L
AN R PIE R 28 X R, SEB6 4 0 RS 4 32 Al
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| mL W, B4 4-6 NEKE . BT 26-28 °C
Fige, JCRRN RG] 23 16 h A1 8 ho B
7% 40 d JFWORIEGIT B, AR, R
T, R AR A A ) R A

2 ERFAHN

2.1 Awnsl RASRRBIE

W38 3 =R A G R AT I BE S A T T
W EAKBEE T, H51Y MI3R/usl341R
pK18T/ssI341R #4T PCR B3, 4350 A4 14
326 bp Fi1 506 bp i F B, WEHZE S FHSL & ts]
BEFRMRARZE 1) Rk Ansl 587
MR usl SEH RN EAETHMARE, FH
pK18-T/ AutsI745R 5| W%t 4T PCR 4 14 FFFAH 1
) PCR 4lifb = ¥i% AL 7S A RS A Al A T
W
2.2 ARFEIEBZEYIFENT sl FeH BRI

TEE 2 v, BHIER G A oxt MZ5 |1 tes] BE
FIREIYFZW, SAREBMAK G H TR AL, &
R H 22 57 35 (P<0.05) 5 Yupl A s ib #E
Je ST REAEL , MZS (8 eesT 3 D322 35 B3 18
IRFIR 2 22 55K - (P<0.001) ., FEIRINE A s
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Figure 1. The electrophoretic diagram of the
MZ5 AttsI mutant. 1, 3, 5, 7, 9: PCR products used
primers M13R and Attsl-341 R; 2, 4, 6, 8, 10: PCR
products used primers pK18-T and A#s/-341 R; M: DL
2000 marker.

PR B2 BT S5 T, SRR MZS AntsI 1) tts]
SR Fak AR e R, s Uk B AR T Y
10%-30%, H2=SF#BiR%] 1R 2K (P<0.001).
XRIIMZS Avesl 57K trs] FEP Hy T8 A
AR AEARIL sl FEPR A F R AR R, SRR
AU TR HR A ELARIR ) T # 2 3 K - (P<0.001), HK
SRR BN srs] FE DK (035 AR IR 2% .

A
(A) EE The total number of nodule

EA cK
E3p
=J¢

kokok

koK

Relative mRNA level

MZ5-Attsl
Strains

2. REHTMERAKREIREK MZ5 RHERTH
B I BU 3 ih R G rp ses] L EIFRIZ RIS

Figure 2. The effect of Daidzein and Genistein on the
tts] gene expression of T3SS in Bradyrhizobium sp.
MZ5 and its mutant. **: Significant difference at 0.05
level; ***: Significant difference at 0.001 level; ns: no

significant difference.

2.3 ol FEFN A GE R R R M

i &l 3-A A, MZ5 Atts] 838K BAG TEAE
i B 45 Fh 523 BYLERERE T (B S AR A

(B)

oo, - The number of effective nodule Ls EACK MZ5 B MZ5-Atts]
IC,D olodol 5% % ' %
2 100 t o0 %
-§ E nsS %
)

s 80} g L0y o L. _*
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Y45+MZ5 Y45-Atts]  S523+MZ5  S523+Atts] Y45 S523

Peanut+Strains Peanut
3. HHEMIELEEESER

Figure 3.

The nodulating results of Y45 and S523. A: the nodulating results of MZ5 and its mutant on Yueyou

No. 45 and Shanyou No. 523. B: the shoot dry weight of peanut plants. Y45+MZ5: Yueyou No. 45 inoculated
Bradyrhizobium sp. MZ5; Y45+ AttsI: Yueyou No. 45 inoculated the #zs] mutant; S523+MZ5: Shanyou No. 523
inoculated Bradyrhizobium sp. MZ5; S523+AwtsI: Shanyou No. 523 inoculated the #s/ mutant. ***: significant
difference at 0.001 level. Y45: Yueyou No. 45; S523:Shanyou No. 523; *: significant difference at 0.01 level; ns: no

significant difference.
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MZ5 ALY, SRS ST ORI R0 R B s/
H 45530 B 27K (P<0.001)  Hidr, B9 4= 0 MZ5
AT OB BN S 89%, MR MZS AttsI 53251
B RN 65%F 62%., MZ5 Atts] 578 1A ERD
2 AMEAE AL EET (K 3-B), SEFAEAY
MZ5 AR R AR (P<0.05), IR A (AT
AR B AR HE BT S

A= 7 MZ5 e MZ5 Atts] 283 PRH IR A
a5 RO 4 e B AR MZS (R Y AEA AR
AZIMI 0 P 5350 73 AR R B SR X AR AR A
SR DX S8R R R o P A % € i 8 () 38 57 RY Ol )
e oA Y N R D R
I X4 (& 4-A . B FIIK 4-E . F), 1 MZ5Attsl 5%
AR D b, TR A A F R B
FZIZIX . AR A R X 5 X A, AR
e DA T o5 00 R 0 1 e S A L DR B DS, B TR
D, BIFE e KA 2 R (s X
(Kl 4-C. D & 4-G. H).

3 Wit

R R AT S AE AE R T S R AR AL AR
SYRER, I HA SR ORI TR L BB AN B A A AE
A SR Ve U AP RT I SE 0 R B MZ5 fR
HEZAANEEA AR G, (H5 21K
SRl LR BT EANGE R o AET AT MZ5 5 A
22 HRBEA T3SS (18 A= BIAE A HUR B 1 T3SS 4544
BN rhed-C1, RSN nifH FILEARSCIEN
nodD-A FIRGRE ML |, K BHAE RS
ML 50 SRR SE 2 1Y Bradyrhizobium
Japonicum Fl Bradyrhizobium diazoefficiens 22 %%
¥, PTREMER R e B, B R Bk
A RIRUIR B R Y T B 40 0 3R e T AR T 1 2
RSt RE S S A ARRT BR Y E R PO 2
Sinorhizobium sp. NGR234 {43 K 4 H A 7E K i 1)
SR RGARCHER, XA RE R B EA ) E E
MR R G, e LA ZEBR ) SR e i <5 i -

4. MZ5 RE Ausl REBRREERIRBAWYTIA
Figure 4. The semi-thin nodule section for infecting peanuts of Bradyrhizobium sp. MZ5 and its mutant. A, E: The
semi-thin nodule section of Bradyrhizobium sp. MZ5 infecting Shanyou No. 523 and Yueyou No. 45 (10x10). C, G:
The semi-thin nodule section of the AstsI mutant infecting Shanyou No. 523 and Yueyou No. 45 (10x10). B, D, F,

H: The corresponding enlarged microscopic views (10%20).
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18 L RINYR R ARG, B. elkanii USDAG61
PR H T B3 R GE I tesT 2 rhe FER 430 R B T
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Construction of regulatory gene ##s/ mutant in type III secretion
system of Bradyrhizobium sp. MZ5 and its function analysis

Ting Li, Xue Li, Huaqin Ruan, Yongxiu Lai, Jingyu Chen, Meijuan Hu, Jun Gu’

School of Life Sciences, South China Normal University, Guangzhou 510631, Guangdong Province, China

Abstract: [Objective] To explore the function of type III secretion system of bradyrhizbial strains in
peanut-rhizobia interaction. [Methods] We constructed the #ts/ mutant of type III secretion system in
Bradyrhizobium sp. MZ5 by the way of homologous recombination and three parental conjugative transfer. The
different expression of #s/ in MZ5 and MZ5A4ttsI were analyzed by real-time PCR by using the cDNA as templates
after addition of Daidzein and Genistein. The vermiculite nodulation experiment was performed to comparative
analysis of the nodulation ability of Bradyrhizobium sp. MZ5 and its tts] mutant on Arachis hypogea (S523 and
Y45). [Results] We found that daidzein and genistein had a significant inhibiting effect on the #£s/ gene of the strain
MZ5 (P<0.05). In the vermiculite nodulation experiment, we found that there was a significant reduction in the
number of nodules and the shoot dry weight on peanut S523 and Y45 for MZ54¢tsI mutant (P<0.05) comparing
with the wild-type strain MZ5. The semi-thin nodule section showed that the MZ54¢ts/ mutant contained fewer
cells in the nodules than the wild-type strain. [Conclusion] The type III secretion system of Bradyrhizobium sp.
MZ5 has a positive effect on peanut-rhizobia interaction.

Keywords: peanut bradyrhizobia, flavones, type III secretion system, nodulation
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