Acta Microbiologica Sinica

2017, 57(1): 77-86
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20160181

Research Article

TR IREEE 7653R
DA%, FEE, BEH, 2KE

*®

=X

430070

Mesorhizobium huakuii 7653R
7653R hfg

hiq
pK19mob
7653RAhfg-C hfg
7653RAhfg
4.5% 50 mmol H,0,

hfq

sRNA

IR 7653R  hfy

RNA (Non-coding RNA ncRNA)
sRNA

mRNA

[1-3] [7-9]

sRNA Hfq (Host factor)
4 Hig
RNA
ncRNAs
mRNAs

(5] Hfq

Sm

mRNASs

hiq

E&£mMA: (31371549 31460056)

i

hfqg ZERTHRNEREEYFRE

7653RAhfg

7653R

hfq 7653R sRNA
7653R

hfq
[6]
hfq
[10]
Hfq RpoS
Hfq

(quorum sensing QS)
[11-13]

(Mesorhizobium huakuii)

“BIE1EE. Tel +86-27-87281685 Fax +86-27-87280670 E-mail youguoli@mail hzau.edu.cn

Kis HER: 2016-05-06 {EEIHHR: 2016-06-08 MLEZHEHAE: 2016-07-01



78

Chuncao Ma et al. | Acta Microbiologica Sinica, 2017, 57(1)

Duchefa
PCR Bio-Rad
(4] Thermo Step one Real-time PCR system
Mesorhizobium huakuii 7653R hfg ABI
1.1.4 1
GenBank Primer 5.0
| Q2 i S 12 hfy
11 1.2.1 7653R DNA
111 7653R hfg-F hfg-R
(Mesorhizobium huakuii 7653R) PCR 95°C5min 95°C30s 55°C
(Escherichia coli) DH5a, S17-1 30s 72°C30s 30 72°C10min  PCR
pK19mob (kan) PMDI19-T DNA
TaKaRa pMD19—T DH5a PCR
1.1.2 Astragalus sinicus L.
pK19mob BamH1  EcoR1
1.1.3 DNA pK19mob
Fermentas T4 S17-1 PCR
Tag DNA Ex Tag DNA dNTPs
DNA marker hfq-pK19mob
1. BWERASIMFT
Table 1. Primers sequences of target genes
Primers Sequences (5'—3') Restriction site
hfq-F CGGGATCCAATTCAGTTCGCAAGAGCAA BamH 1
hfg-R CGGAATTCTGGAAATGGCGTGCTTGT EcoR |
hfq-F’ ATAACCGCACAGGTGGAATG
hfg-R’ CAGCCGTATGGACAGGGTC
hfq-pbbr-F GCTCTAGATAACTCGAGCTGAACGAGGAGGAGAACAATGGCGGAACGAT Xho 1
hfq-pbbr-R GGACTAGTTCAGGCGCCCTGGCTTTCCTCG Spe 1
M13-F GAGCGGATAACAATTTCACACAGG
M13-R CGCCAGGGTTTTCCCAGTCACGAC
MCHK-R0020-F GCAAGTTCACCGTGGGTTCG
MCHK-R0020-R TTGTTGCGCTGGTGGAATGC
MCHK-R0023-F TTAGGACACCGCCCTTTCAC
MCHK-R0023-R GGGGAGGTCGCCAAGTGTTT
MCHK-R0036-F AGCCCGGTAGCTCGTCAGG
MCHK-R0036-R CGGACGGCTGATGAGGGTT
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28 °C 2d 1 100 kb M1 2 3
TY 1 mL 42 °C
30 min g:gg
3 2.00
1.6.2 hfg H,0, 1.00
7653R  7653RAAfg TY
28 °C 2d 1 100
TY 4.5%
2. ELHRNEFYIEIE
50 mmol H,0,  TY 180 r/min Figure 2. Recombinant plasmid enzyme digestion. M:
4h ODgoo 1 kb DNA ladder; 1: homologous arm products; 2:
hg 7653R. pK19mob by double enzyme digestion; 3: recombinant
plasmid identified by double enzyme digestion.
2.1.2 7653R
2 HRFuHM Wy PCR
2.1 390 bp
2.11 7653R DNA 7633R
156 bp 7653R hfq
(1 (3
BamH 1 EcoR 1 2.2
pK19mob E. coli S17-1 7653R DNA
156 bp 3793 bp hfgq 282 bp
( 2 pBBRMCS-5 pBBR-Afg
PR bp CKM 1 2 3 4 5 6 7
200>
100—>
3. hfqg REKREIE
1. PCR#EEREE Figure 3. Identify of Afg mutunt. CK: 7653R wild
Figure 1. Homologous arms amplified by PCR. M: type; M: marker 1; 1-7: PCR amplication with M13F

marker 1; 1: homologous arm products.
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pBBR-Afg
7653RAAfg ( 5-B)
PCR ( 4
bp
390 bp
hfq
7653RAAfg-C
23  hfg 750 -
7653R pel=
100 >
7653RAAfq
7653RAhfg-C 4. EHANE#REE PCRETE
( 5-A) Figure 4. Identification of the complementation strain
by conlony PCR. 1-4: PCR amplication with
7653R hfq-pbbr-F and hfq-pbbr-R; M: DL2000; 5-8: PCR
amplication with M13F and hfqg-F'.
S5 MHAEREZXZRLEMESERR
Figure 5. Nodules induced by strains tested on Astragalus sinicus L.. A: from left to right are plants inoculated

with 7653R, 7653RAAfg-C, 7653RAAfq and CK; B: from left to right are the roots of plants inoculated with 7653R

7653RAfg-C, 7653RAfg and CK.
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( 6 hfy MCHK-R0023
MCHK-R0036 MCHK-R0020
) sRNA
7653R Hfq RNAfold
3 sRNA
( 2 AU Hfq RNA
hfg  7653R hfy sRNA
hfg sRNA
2.4 7653R  7653RAhfq sRNA 7653R
2.5
M. huakuii 7653R RNase P rnpB 7653R 7653RAhfg  7653RAhfg-C
RT-PCR TY 4h ODgoo
7653RAhfg 3 sRNA 8

% 2. M. huakuii hfg EFERT kL% RE
Table 2. Symbiotic phenotype of M. huakuii hfg mutant

Strains Fresh weight of plant Number of nodule  Fresh weight of nodule Nitrogen fixation activity
(g/plant) (/plant) (g/plant) [pmol/(g-h)]

M. huakuii 7653R 0.532°+0.090 30.33%+6.30 0.047%+0.021 9.50%+2.56

7653RAfy 0.227°+0.016 17.60°+4.10 0.013°+£0.001 4.92°+0.98

7653RAAfg-C 0.495°+0.057 26.70°+5.30 0.047"+£0.005 8.10%£1.56

CK 0.120°+0.002 0 0 0

*: The date is average of three replicate. a, b, ¢ values in each column followed by the same letter are not significance difference
(P<0.05).
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Figure 6. RT-PCR under free living. Figure 7. RT-PCR under the symbiotic condition.
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Figure 9. Heat stress tolerance of 7653R and
7653RAhfg.

2.6.2 H,O0;
7653R  7653RAAfq 4.5% 50 mmol
H,O, TY 4 h 600 nm
OD 10 11
hfq
hfgq 7653R  4.5% 50 mmol
H,0, 7653R
0.7 —=—7653R
—e—T7653RAIfq
0.6
0.5
0.4
Q
©03
0.2
0.1
0.0 : . . - . -
0 12 24 36 48 60 72
t/h
10. 7653R F1 7653RAAfq 1= ZEESLIG4E R
Figure 10. Ethanol stress tolerance of 7653R and
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Mutant construction and characterization of /ifg in Mesorhizobium
huakuii 7653R

Chuncao Ma, Xuejuan Zhou, Fuli Xie, Youguo Li
State Key Laboratory of Agricultural Microbiology, Huazhong Agricultural University, Wuhan 430070, Hubei Province, China

Abstract: [Objective] We studied the functions and characteristics of Afg gene in Mesorhizobium huakuii 7653R in
adverse environment and symbiotic with its host plant. [Methods] The 4fg mutant of 7653R was constructed via
homologous recombination with small cloned fragments on suicide plasmids pK19mob to insert target gene. We
applied 7653RAhfq to characterize stress tolerance and symbiosis with host plant, in comparison with the
complementary strains 7653R Ahfq-C and the wild type. [Results] Mutant 7653RAAfq presented lower growth rate,
and higher mortality after heat shock-pretreated than that of the wild type, as well as the decreasing adaptability
under the stress of 4.5% ethanol and 50 mmol H,O,. The defection of 4fg affected the expression of some sRNAs in
7653R. Moreover, the mutant displayed significant reduced nodulation ability and nitrogenase activity compared
with the wild type. [Conclusion] As a crucial post transcriptional regulatory factor, Hfq plays an important role in
Mesorhizobium Huakuii 7653R on both processes of stress resistance and symbiosis with the host plant Astragalus

sinicus L.

Keywords: Mesorhizobium huakuii 7653R, hfgq gene, symbiotic nitrogen fixation, SRNA, stress response
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