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Supplementary Methods

Pathogen inoculation and disease evaluation. Xoo strains
were cultured for three days on PSA plates containing an-
tibiotics (15 pg/ml cephalexin for PXO99A, 25 pg/ml ka-
namycin for knock-out mutants, and 10 pg/mL gentamycin
for complementary strains) and were suspended to 107 cfu
(colony forming unit)/ml in water for inoculation using the
clipping method (Kauffman et al., 1973). Generally, three
healthy, recently and fully developed leaves from each tiller
of individuals were chosen for inoculation. Lesion lengths
were scored 14 days after inoculation (DAI), and the bacte-
rial population in the inoculated leaves was measured after
extraction by colony counting. To collect the bacteria cells
from the inoculated leaves, the leaf was detached from the
rice, cut into thin slices, suspended, and shaken for 30 min
in 10 ml of water containing appropriate antibiotics. After
serial dilutions, the supernatant was dropped onto the PSA
plate, the plate was cultured at 28°C, and the colonies were
counted within three days.

For virulence test, Dong-jin seeds were germinated on
petri dishes containing water-drenched filter papers at 28°C
for three days, transferred to soil, and then grown in a green
house or paddy field before pathogen inoculation. All the
inoculation experiments were carried out with six-week-
old rice or seven-week-old rice plants (at winter season).
Chamber conditions for inoculation test were set at 28°C
with 85% humidity for 14 h for days, 25°C and 80% hu-
midity for 10 h for nights.

Generation of knock-out mutant and complementary
strains. We first cloned RR genes, amplified by PCR with
specific primers (Supplementary Table 1), into pGEM-
Teasy vector (Promega) and then inserted the kanamycin
cassette into each target gene with appropriate restriction
enzymes (Table S1). After confirmation by sequencing,
the fragments including target RR genes split by the kana-
mycin cassette were sub-cloned into pUC18 vector and the
knock-out constructs were introduced into PXO99A com-
petent cells by electroporation. Generated knock-out strains
were selected on PSA plates containing 25 pg/ml kanamy-

cin and confirmed by PCR as previously reported by Lee et
al. (Lee and Ronald, 2007).

To eliminate the polar effect of the RR gene knock-
out, we produced the complementary strains continuously
expressing target RR proteins with a 6 x His-tag at its N-
terminus. Full-length of each RR gene was amplified using
the primer set (Table S1), which contained a 6 x His-tag on
the forward primer, and cloned into a pGEM-Teasy vector.
The 6 x His-RR fragment was sequenced and subcloned
into the broad-host-range vector pPBBR1-MCSS5 using
EcoRI-BamHI. The resulting construct was introduced
into competent cells of each RR knock-out strain by elec-
troporation, and complementary strains were selected on
PSA containing 10 pg/ml gentamycin.

Protein extraction and western blot analysis. Xoo strains
were cultured in 100 ml PSB containing suitable antibi-
otics until the stationary phase. Cells were harvested by
centrifugation (10,000 rpm, 30 min, 4°C), washed with 100
ml distilled water, and harvested again with the same cen-
trifugation conditions. Cell pellets were suspended in 25 ml
of lysis buffer (50 mM NaH,PO,, 300 mM NaCl, 10 mM
Imidazole, pH 8.0) containing 20 pl of lysozyme (400,000
U/ml). After incubation overnight at 4°C, cells were soni-
cated for 5 min (40% AMP, 5 s pulse on, 10 s pulse off) on
ice and then centrifuged (12,000 rpm, 30 min, 4°C). The
supernatant including total proteins was filtered through a
0.2-pum filter to remove all cell debris. To verify the target
protein expression, the total protein extracts were separated
by SDS-PAGE and western blot analysis was carried out
with His-probe (Novagen) as the primary antibody and
HRP-probe (Santa Cruz Biotechnology) as the secondary
antibody.

Growth curves of Xoo strains in PSB. A single colony
of each Xoo strain was grown in 5 ml of PSB containing
suitable antibiotics. When the cultures reached stationary
phase, bacteria strains were added to 50 ml of PSB with 15
ug/ml cephalexin to give a starting population of 10* cfu/
ml. Growth of the bacteria population was measured by
colony counting every 12 hrs for 4 days.
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Supplementary Table 1. Primer sequences used for cloning of 62 RR genes and restriction enzymes used for insertion of the kana-
mycin cassette
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Supplementary Table 1. Primer sequences used for cloning of 62 RR genes and restriction enzymes used for insertion of the kana-
mycin cassette

Gene e Gene size Ewe cut Product' size Restriction

names (bp) position (Left/Right) enzyme
5. CCTCGTCCAGCAACTGGC -3’ 833bp

RR40 | BssHII
5 GAACGTCCCGGCGATACTG -3’ 381bp 630bp (547bp/258bp) s
5 GAACAGGCTCATGAACGGCT-3' 892bp

RR41 4 BssHII
5-GCCATCGTGTCCAATTTCCC-3’ 98bp 569bp (352bp/520bp) s
5-GACACCGTCGGCCCGTCACC-3’ 244bp

RR42
5 TGTCGGTGGTGCAAAGCATC-3' 729bp 96bp (119bp/125bp) Smal
5. GAAGCTTCCCTTGTAGGTGGTGTGTCC-3' 902bp .

RR43 2037b 1491b
5.GTCTAGACACAACATCGATGCCGGTTT-3' P p (463bp/438bp) Hinell
5. CATCTGCAGCACGCGAAATTG-3' 179bp 892bp

RR44
5 GACCTGCTGTTGATGGACCTC-3' 669bp 276bp (447bp/445bp) BssHII
5 TCTAGAGCCATACCGTTTTCACCCTG-3' 512bp 1131bp

R4 1 :

RR4S 5 GGTACCTTGACGCAGGTCTTCCAACG-3' 3930p e (367bp/488bp) BssHII
5 TCCACCAGATCTCAAACACC-3’ 184bp 917bp

RR46 795b
5. GTGACCGCCTGATCCTCCAG-3' P 681bp (542bp/375bp) BssHIT

rpyy  S-CACTGGGCGGTTGACGCATGG-3' o8 Ss6b 635bp Somal
5.CATGCAGATCCTGTCGCCGCAC-3" P P (555bp/80bp) ma
5 ACTGGATCATCTGTTTTTCC-3' 830bp

RR4 134 B

8 S ATCATCTGGTCAAGCCGGTG-3 347bp - 39%p (398bp/432bp) ssHll

5. CTCCATGGCAGCCGCTGGTCGAAAATGC-3' 900bp .

RR49 401 Hincll
5. CTCATATGCGGAGCGTGGTCATTCCAGC-3' 738bp 01bp (400bp/500bp) e
5 TCTAGACAATGCCGTCAAGTACAGCG-3’ 965bp

RR50 441b
5-GGATCCATGCTCAGATCCGACAGCAC-3' P 896bp (448bp/516bp) Neel
5 TCTAGAGCCGAATCGATGTTGTCGTT-3' 840bp

RR51 1503b 1133b
5-GGTACCTTTGCGCAATACATGCACCG-3' P P (526bp/313bp) Mscl
5 ACCCGCCGCCTGCAGCGTTAC-3' 964bp .

RR52 | 4 Hincll
5" GTGCTTGAGCAGCAGTGCGAGC-3' 7170p 83bp (484bp/480bp) e
5 GTCGATGGCGCGGTCGTAGACG-3' 954bp .

RR53 2 Hincll
5 ACGTGGCGGAGATGCGCTCTG-3’ 720bp 383bp (584bp/370bp) e
5. CGCATACGCTGGCCAAATTGT-3' 959bp .

RR54 642b
5 ACCGCAGGATCTCGGTCTCG-3' P 497bp (496bp/463bp) Hincll

rpss  S-CTCCATGGTTTTTCGGCGTACAACTCGC3 7o 64bp, 1000bp BesHl
5. CTCATATGTCGGAATTCAGCAACGAGCG-3' 356bp (500bp/500bp)
5 TCTAGACTCGAAGGTGTCCAGCAGTT-3'

RRS6 CTAGACTCGAAGGTGTCCAGCAGTT-3 $31bp 539bp, 1064bp BesHII
5. GGTACCAACGCGCTCAAGTTCAATCG-3' 724bp (400bp/400bp)
5. CGAACCGCAGCACAGTGAACC-3' 919bp .

RR 4 4

T S TGCAATCCCACGAGGCAATCG-3' 63bp 66bp (465bp/454bp) Hincll

5. GCGCTGGAGTCGCGTAATTCGC-3’ 760bp

RR58
5. CCTGCTCTACCTGCAACGCAGC-3' 690bp 466bp (465bp/296bp) BamHI
5 TGATGCAACTCAGCCGCAGC-3’ 790bp

RR59
5. CCTTCGGCAACGGCAGTGAG-3' 1284bp  404bp (403bp/387bp) BssHIT
5-CCGCAGGCGTATCTCAAACG-3’ 955bp

RR60 1122 465 EcoRV
5.GCGGTGAGCACTTCTTCCAGG-3' bp bp (464bp/491bp) «©
5. GCGCTGGAGTCGCGTAATTCGC-3’ 761bp

RR61 4 BamHI
5.CCTGCTCTACCTGCAACGCAGC-3' 690bp 66bp (465bp/296bp) am
5 TCTTGTTCCAGC -3

RR62 GGTTTTCT-3 1401bp  549bp 995bp Hincll

5-CGAAGACGACCAGATCAGC-3' (548bp/447bp)




Supplementary Table 2. Complementary strains used in this study

Locus tag No.
of mutated gene

RR13C PXO_RSI1975/ Km', Gm’, RR13 complemented with pBBR1-MCSS5 inserted by 6XHis-PXO_RS11975  in this study

PXO_RS12905
RR35C PXO RS20535 Km', Gm', RR35 complemented with pBBR1-MCSS5 inserted by 6XHis-PXO_RS20535  in this study
RR39C PXO RS21800 Km', Gm', RR39 complemented with pBBR1-MCSS5 inserted by 6XHis-PXO_RS21800  in this study
RRS51C  PXO_RS04305 Km', Gm', RR51 complemented with pPBBR1-MCSS5 inserted by 6XHis-PXO_RS04305  in this study
RR54C  PXO _RS06090 Km', Gm', RR54 complemented with pPBBR1-MCSS5 inserted by 6XHis-PXO_RS06090  in this study

Strains Characteristics Source

Supplementary Fig. 1. Virulence phenotypes of PXO99A (WT), RR13, RR35, RR39, RR51
and RR54 strains.
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Supplementary Fig. 2. Inoculation test with PXO99A and RR mutant strains. A high population density of each mutant strain was
inoculated on leaves of Dong-jin rice plants, and the lesion lengths were scored at 14 days after inoculation. Each strain was cultured
on PSA containing cephalexin (for PXO99A) and kanamycin (for mutant strains) at 28°C for 3 days. The bacteria were suspended
in distilled water to achieve a population of 107 cfu/ml and inoculated using the clipping method. To prepare the rice plants, Dong-
jin seeds were germinated in water at 28°C for 4 days and then planted into soil and grown for 6 weeks in a greenhouse. The 6-week-
old plants were transferred to a growth chamber at least 2 days prior to inoculation. The chamber conditions were as follows: 14/10 h
of light/dark at 28/25°C and 80/90% relative humidity. * indicates that the lesion length of mutant strains was significantly different
from that of PXO99A by Duncan’s test (P < 0.05). The virulence tests were repeated three times with high consistency. The results
from one experiment are shown.
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Supplementary Fig. 4. Growth curves of PXO99A, RR13,

R RR35, RR39, RR51, and RR54 in PSB. Bacteria were cultured

in 50 ml PSB with an initial population of approximately 10*

cfu/ml. Samples were collected every 12 h to count the bacte-

15 kDa—». - ¥ rial population. The experiments were repeated three times

S with the same result, and the results from one experiment are
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Supplementary Fig. 3. Western blot analysis of the comple- presented.
mentary strains RR13C, RR35C, RR39C, RR51C, and RR54C,

which continuously express 6xHis-PXO_RS11975, -PXO __

RS20535, -PXO_RS21800, -PXO RS04305, and -PXO _

RS06090 recombinant proteins, respectively. Bacteria were

harvested at stationary phase. Total proteins were extracted from

100 ml of culture by sonication, and western blot analysis fol-

lowing SDS-PAGE was carried out with His-probe (Novagen)

as the primary antibody and HRP-probe (Santa Cruz Biotech-

nology) as the secondary antibody.



