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Figure S1. Schematic for the construction of gene insertion and knockout. (A) Construction of recombinant plasmid
PEX18Gm containing homologous fragments. Using pEX18Gm-Km as an illustration, the fragments were overlapped with
each other and inserted into multiple cloning site. (B) Homologous recombination of recombinant plasmid in recipient
cell. The software SnapGene was used to create recombinant plasmid flowchart.
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Figure S2. Confirmation of mutant strains. (A) Confirmation of rgfI in-frame deletion in Azcl by PCR. Lane 1: Only 1500 bp outside
sequence of rgfl could be amplified from Argfl through primers Vrgfl-1 and Vrgfl-4. Line 2: The outside sequence and rgf1 could be
amplified together using same primers in Azcl. (B) Confirmation of Argf2. Lane 1: Flanking sequence in Argf2. Line 2: The complete
4.5 kb fragment of rgf2 could not be amplified within the 30s PCR extension time using same primers in Azcl. (C) Confirmation of
Argf3. Lane 1: Flanking sequence of rgf3 in Argf3. Line 2: The 9.2 kb of r¢f3 could not be amplified in Azcl. (D) Confirmation of Argf4.
Lane 1: Flanking sequence of rgf4 in Argf4. Line 2: The 2.3 kb of rgf4 in Azcl. (E) Confirmation of Argf12. Lane 1: Flanking sequence
of rgfl in Argf12. Line 2: The 1.9 kb r¢f1 in Azcl. Line 3: The internal sequence of rgf2 was amplified through primers Vrgf2-inside-1
and Vrgf2-inside-2 in Argf12. Line 4: The internal sequence of rgf2 in Azcl. (F) Confirmation of Argf123. Line 1: Flanking sequence of
rgfl in the mutant. Line 2: 1.9 kb 7¢f1 in Azcl. Line 3: The internal sequence of rgf2 in the mutant. Line 4: The internal sequence of
rgf2 in Azcl. Line 5: The internal sequence of rgf3. Line 6: The internal sequence of rgf3 in Azcl. (G) Confirmation of ArihR. Line 1:
The complete fragment of rihR in Azcl. Line 2-5: Flanking sequence of rihR in ArihR. (H) Confirmation of ArihR". Line 1: Flanking
sequence of ihR in ArihR". Line 2: The fragment of rihR in Azc2. (I) Confirmation of ArihF1. Line 1: Flanking sequence of rihF1 in the
mutant. Line 2: The fragment of rihF1 in Azcl. (J) Confirmation of ArihF2. Line 1: Flanking sequence of rihF2 in the mutant. Line 2:
The fragment of ihF2 in Azcl. (K) Confirmation of AghaR. Line 1: The internal sequence of ahaR in Azcl. Line 2: The internal sequence
of ahaR in AahaR. M: marker.
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Figure S3. Bacterial growth curves of A. caulinodans and its derivative strains. (A) The growth curves of Azcl and its
derivatives. (B) The growth curves of Azcl and its derivatives. (C) The growth curves of Azc2 and its derivative. Strains
were grown in TY medium at 28°C, and the cell density was detected at different time points. The experiment was repeated

at least three times.
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Figure S4. qRT-PCR analysis of the transcriptional levels of the 7ihF1, rihR and ahaR. (A) TranScheme 1. and kR in strain
Azcl.TY medium was supplemented with 20 pM NAR or not. (B) Transcriptional levels of ahaR in strains Azcl and ArihR.
The mid-log growing cells were lysed to extract the RNA of qRT-PCR analysis. 165 rRNA was selected as a reference. Data
are mean and SD of three independent experiments. ns: no significant difference.
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Table S1. Strains and plasmids used in this study.

Strains or Plasmids Relevant characteristics Source
A. caulinodans strains
WT Azorhizobium caulinodans ORS571, Azc0 wild-type, AmpR [1]
Derivative of WT, K istant -knock in, AmpgR,
Azcl erivative o m 1‘eIs<1Isn in gene-knock in, Amp 2]
o . E . R
Azcd Derivative of WT, Tet reiliz’iint gene-knock in, Amp¥, This study
Derivative of Azcl i RK AmpR
Agc]Vec erivative of Azc Carg:;{g g:n \Il{ector pSRKGm, AmpR, This study
Derivative of Azcl carrying on AZC_3869 in-frame dele- .
AahaR tion, AmpF, Km® This study
Derivative of Azcl carrying on 1.9 kb fragment in-frame .
Argfl Th
ref deletion (AZC_3836 to AZC_3837), Ampr, Km® is study
Derivative of Azcl carrying on 4.5 kb fragment in-frame .
A This stud
182 deletion (AZC_3794 to AZC_3800), AmpR, Km® 15 STy
Derivative of Azcl carrying on 9.2 kb fragment in-frame .
A This stud
8f3 deletion (AZC_3841 to AZC_3847), AmpF, KmR 18 study
Derivative of Azcl carrying on 2.3 kb fragment in-frame .
Argf4 Th
ref deletion (AZC_3878 to AZC_3880), Ampr, Km® is study
Derivative of Azcl carrying on 6.4 kb fragment in-frame .
Argf12 deletion, AmpF, Km® This study
Derivative of Azcl carrying on 15.6 kb fragment in-frame .
Argfl2 Th
r8fl23 deletion, AmpR, KmR is study
N Derivative of Azc2, AZ 1in-f deleti tant, .
ArihR erivative of Azc E r_fpSf Tler}CR rame deletion mutan This study
ArilR Derivative of Azcl, AZE&?D8R81K:I—;rame deletion mutant, This study
ArihFl Derivative of Azcl, AZC_3879 and AZC_RS26200 double This stud
in-frame deletion mutant, AmpR, KmR y
ArihE? Derivative of Azcl, AZ:&ZSRS(;( irr;—lframe deletion mutant, This study
ArilRVec Derivative of ArihR carllzlri;g gr:n \;ector pSRKGm, Amp¥, This study
. Derivative of ArihR harboring expression plasmid .
ArihRC This stud
i pSRKGm-rihR, Amp¥, KmF, Gm* et
ArilF]vee Derivative of ArihF1 Cazﬁgg C(;); Izfector PSRKGm, Ampk, This study
. Derivative of ArihF1 harboring expression plasmid .
ArihF1¢ This stud
i pSRKGm-7ihF1, Amp¥, Km¥, Gm® et
. . Derivative of ArihF1 harboring expression plasmid .
ArihF1 (rihF1 This stud
" (rihF1a) pSRKGm-rihFla, AmpR, KmE, GmR 15 study
, , Derivative of ArihF1 harboring expression plasmid .
ArihF1 (rihF1b This stud
rikF1 (rihF1b) pSRKGm-7ihF1b, Amp®, Km®, Gm® 15 sty
Mesorhizobium huakuii 93  Derivative of Wild type M. huakuii 93, spontaneous SpeR [2]
E. coli strains
DH5a Apir Host for cloning [3]
SM10 Apir Host for conjugation [4]
BL21 (DE3) Host for protein expression [3]
XL1-Blue MRF” Kan Host for bacterial one-hybrid assay [5]

Plasmids
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PEX18Gm
pSRKGm

pVIK112
PRA302

pIRG

pBXcmT

pET-28a
pET28a-rihR

Suicide cloning vector, GmR
Gene expression vector for genetic complementation,
GmR
Transcriptional fusion vector, KmR
Translational fusion vector, SpeR
The plasmid used for protein expression in bacterial one-
hybridization assay, Tet®
The plasmid used for DNA cloning in bacterial one-hy-
bridization assay, ChI®
Protein expression vector, KmR
Vector for the expression of RihR protein

(6]
Lab strain

[7]
8]

9]

9]

[10]
This study
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Table S2. PCR primers used in this study.

Primer

Sequence (5’-3)2

Restriction sites

For deletion and inser-
tion
Azc2-1
Azc2-2
Azc2-3
Azc2-4
Azc2-5
Azc2-6
AahaR-1
AahaR-2
AahaR-3
AahaR-4
Argfl-1
Argf1-2
Argf1-3
Argfl-4
Argf2-1
Argf2-2
Argf2-3
Argf2-4
Argf3-1
Argf3-2
Argf3-3
Argf3-4
Argfd-1
Argf4-2
Argf4-3
Argfd-4
ArihR-1
ArihR*-2
ArihR*-3
ArihR*™-4
ArihR-1
ArihR-2
ArihR-3
ArihR-4
ArihF1-1
ArihF1-2
ArihF1-3
ArihF1-4
ArihF2-1
ArihF2-2
ArihF2-3
ArihF2-4
For verification of mu-
tants
Vrgfl-1
Vrgfl-4
Vrgf2-1

AACTGCAGGCGTATAAATATTCAGCAGC
TGTTGGTCGGCGGCCGCGCGGAAACATCTGCCTCACT
ATAAGAATGCGGCCGCTATAAAAATAGGCGTATCAC

ATAAGAATGCGGCCGCTTGGGCGCATTTGCGCATTC
TGTTTCCGCGCGGCCGCCGACCAACATCACTCCTGTC
CGGAGCTCTCTTTGCGCCGAGCACCTAC
GGGGTACCAGCTCGCCATGGATGATCAG
AAATGAGAAGCGAGCGTCGAATGTCGTCAC
TCGACGCTCGCTTCTCATTTGCCGGCATGA
TGCTCTAGACATCGTGGGCATAGCCGTCG
CGGAATTCACGCGATGGGTCTTGGAGAG
AACTTGGACCGTCTACAATCGAGCCCTATG
GATTGTAGACGGTCCACGTITCCACGGATTG
GCICTAGAATGTACTGGGAGGCGCCATC
CGGAATTCATCGCTGGTTGCGAGCATAC
ATCAACCGGTATCCATTGCCTCAGGATGAC
GGCAATGGATACCGGTTGATCCAGATGTTG
GCTCTAGAGCCCTGATGCTCTGCTTGAC
CGGAATTCTCCACGTTCCACGGATTG
CACCTATACCCCGGTCTATCGCCTCAG
GATAGACCGGGGTATAGGTGCGCGTG
GCICTAGATGCGCAAATTTCCGAGC
CGGAATTCATCCATTGGAAAGGCGGA
CATATGACCGGITCGATCCGTGCACC
CGGATCGAACCGGTCATATGACACCGC
CCAAGCITAGCTGCTCATTCCATCTC
GCICTAGAGCCTGACGATCGCCTGGTATTG
CTCGGCTGGGCAGACGGATCGCAATITACG
GATCCGTCTGCCCAGCCGAGATGGAATGAG
CGGAATTCGCCGGTAAGACTTCGAAAGC
GCTICTAGAGCCTGACGATCGCCTGGTATTG
CTCGGCTGGGCAGACGGATCGCAATTITACG
GATCCGTCTGCCCAGCCGAGATGGAATGAG
CGGAATTCGCCGGTAAGACTTCGAAAGC
GCICTAGACGCAGCACCTTACGGAACAG
GITTGGTCGCACGACCGTAGCTTCGTCTITC
CTACGGTCGTGCGACCAAACGATGGATTGC
CGGAATTCCGCCCTCCGAGATTATCAAC
GCICTAGAAACAGGGCTACGGCGATGTC
ACCGGCTACGAGATGCAGTCAGGGCATCAC
GACTGCATCTCGTAGCCGGTGAGITGGAGG
CGGAATTCTCAGTCGATCGTCGCAACAC

ACGCGATGGGTCTTGGAGAG
ATGTACTGGGAGGCGCCATC
ATCGCTGGTTGCGAGCATAC

Pstl

Sacl

Kpnl

Xbal
EcoRI

Xbal
EcoRI

Xbal
EcoRI

Xbal
EcoRI

HindlIll
Xbal

EcoRI
Xbal

EcoRI
Xbal

EcoRI
Xbal

EcoRI
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Vrgf2-4
Vrgf3-1
Vrgf3-4
Vrgfd-1
Vrgf4-4
Vrgf2-inside-1
Vrgf2-inside-2
Vrgf3-inside-1
Vrgf3-inside-2
VrihR-1
VrihR-4
VrihR™-1
VrihR™-4
VrihF1-1
VrihF1-4
VrihF2-1
VrihF2-4
VahaR-inside-1
VahaR-inside-2
For gene complemen-
tary
pSRKGm-7ihR-F
pSRKGm-rihR-R
pSRKGm-rihF1-F
pSRKGm-rihF1-R
pSRKGm-rihF1a-F
pSRKGm-rihF1a-R
pSRKGm-rihF1b-F
pSRKGm-rihF1b-R
For transcriptional fu-
sion
pVIK112-rihF1-F
pVIK112-rihF1-R
For translational fu-
sion
PRA302-rihR-F
PRA302-rihR-R
pRA302-intC-F
pRA302-intC-R
PRA302-ahaR-F
PRA302-ahaR-R
For protein expression
RihR-pET28a-F
RihR-pET28a-R
For EMSA
Pintc-F
Pintc-R
Peontrol-F
Peontrol-R
For bacterial one-hy-
brid assay

GCCCTGATGCTCTGCTTGAC
TCCACGTTCCACGGATTG
TGCGCAAATTTCCGAGC
ATCCATTGGAAAGGCGGA
AGCTGCTCATTCCATCTC
CGGCAAACTGCTCGAAGCTAGTGAGCAT
GACGGAATCGGCGCGGCCA
GGAAGGACGATGGCCGTGGA
TATGCCATCCGTCGCATGCT
GCCTGACGATCGCCTGGTATTG
GCCGGTAAGACTTCGAAAGC
GCCTGACGATCGCCTGGTATTG
GCCGGTAAGACTTCGAAAGC
CGCAGCACCTTACGGAACAG

CGCCCTCCGAGATTATCAAC
AACAGGGCTACGGCGATGTC
TCAGTCGATCGTCGCAACAC
GCAAATCACTGCCGCGTACT
CACACGCCTTTTATCGCGAT
GCICTAGAAGGGCGTAAATTGCGATCCG Xbal
GGGGTACCACGACGAGGACGGCAATACC Kpnl
GCICTAGACCCTTAGGCAAAGCAATTCC Xbal
GGGGTACCGCGGAGGATAGGGAAGTTGG Kpnl
GCICTAGAATGGCAGCCGTCATTCCGAT Xbal
GGGGTACCCTACGGTCGTCGACGATGAC Kpnl
GCICTAGAATGAAGCCGGACACGTCGCG Xbal
GGGGTACCTCACCGATGGAGGCGTGAGC Kpnl
CCCCCGGCGCGAGGGAGGTCGACGGTATTTC Smal
GGGGTACCCTTTGACGAGGCCGATGACC Kpnl
GGTACCCGGGGATCCTICTAGAGCTGTCAAAGATATTACGCGCA Xbal
AAAACGACGGGATCGAAGCTTCGCATATCCATGCGCAGAC HindlIll
CCGGAATTCTGCGCCGCAAAGACCTGGTG EcoRI
TGCICTAGACGGTACTGCACGATGAAACT Xbal
TGCTCTAGATCAGAAGATCGACCCGCTITG Xbal
CCCAAGCTTCGGAAAGCGGCCACATGACT HindlIll
CGGAATTCATGGATATGCGCAAGCTGGT EcoRI
CCAAGCTTTCAGTCCTTGCCGTCAGGCC HindIII
ACATCTGGCTCTGCCGAACC
TCCAAACGGCGCTTTGTGAG

CGGAATTCATCGCGGTGGTATTTTTGCG
GCTCTAGATGACTGAAACGCATCCTCTC
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pTRG-rihR-F CGGGATCCATGGATATGCGCAAGCTGGT BamHI
pTRG-rihR-R CCGCTCGAGTCAGTCCTTGCCGTCAGGCC Xhol
pBXcmT-intC-F CGGAATTCACATCTGGCTCTGCCGAACC EcoRI
pBXemT-intC-R GCTCTAGATCCAAACGGCGCTTTGTGAG Xbal
For gqRT-PCR
qrihF1-F GAACCACGCCAGCTATCG
qrihF1-R AAGTTTTCCAGGGTITCAGAAG
qrihR-F TTCAGCCAGCAGTACATC
qrihR-R TGTGCCAGTTCATAGAGC
qahaR-F GTACCACCAAAGCACCGACT
qahaR-R GCTAGGTCGCGTTTGTCTTC

aThe underline sequence is the restriction site of indicated enzymes.
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