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Materials and Methods

1. Plant strains

The R4D rice varieties were obtained from Bo Zhou’s lab from the International Rice Research
Institute. The 15189, 15193, 15194, 15206, 15209, 15213, 15220, 15227, 15236, 15237, NG 23,
YLY 4, LG 8§, ZD 14, HD 16, HD 21, YD 14, YD 20, WY 13 and JSNJ 1-35 rice varieties were
collected in Nanjing, Jiangsu, China. Lijiangxintuanheigu (LTH), and Yangeng456 (YG456)
were obtained from the Saline-Alkali Land Utilization and Research Institute, Liaoning, China.
The F2 generation was obtained from Wenxian Sun’s lab in Jilin Agricultural University. Oryza
sativa japonica cv. TP309 was transformed with constructs pUCC-LHCB5-RNAi and
pCAM2300-LHCBS with Agrobacterium tumefaciens-mediated transformation at Wuhan
BIORUN Co., Ltd (Wuhan, China). The plants were grown in the greenhouse or fields at
Nanjing Agricultural University in Nanjing, China.

2. Magnaporthe oryzae isolates

M. oryzae isolates, Guyll, 51 #, 98-06, 98-21-1, 98-24-1, 98-55-1, 98-83-1, 98-84-1, 98-93-1,
99-21, 99-27, 99-46, 99-66-1, 99-106-2, JS001-19, JS001-32, JS001-33, 2002-10-2, 8036-2,
9403-3, 2013-19 and 2013-46 were used for inoculation. All isolates were cultured in complete
medium (CM) in a growth chamber at 28°C. The Mo15-125 and Mo15-19 were obtained from
Bo Zhou’s lab from the International Rice Research Institute.

3. Resistance test and infection assays

For resistance tests, conidia were suspended to a concentration of 5 x 10* spores per milliliter in
0.2% (w/v) gelatin solution. 5 ml of suspension was sprayed on two-week-old rice seedlings.
Inoculated plants were kept in a growth chamber at 25°C with 90% humidity and in the dark for
the first 24 hours, followed by a 16/8 hour light/dark cycle. The disease severity was assessed at
7 days after inoculation (41). For observation of the penetration and invasive growth in rice cells,
conidial suspensions (1 x 10° spores per milliliter) were injected into leaf sheath. At 28°C for 24
or 48 hours, the inner epidermises of infected sheaths were observed under a microscope.

4. RNA isolation and gqRT-PCR

RNA isolation was performed by TRIzol (Invitrogen Life Technologies, Shanghai, China).
cDNA synthesis was performed by PrimeScriptTM RT Reagent Kit (TaKaRa). Quantitative RT-
PCR was performed with the ABI 7500 Fast Real-Time System and transcripts were analyzed by
the 7500 System SDS software. To compare the relative abundance of target gene transcripts in
different rice varieties, the average threshold cycle (Ct) was normalized to rice actin for each of
the treated samples as 2™, where -ACt= (Ct, target gene-Ct, actin). Fold changes during
different rice varieties calculated as 2'AACt, -AACt= (Ct, experiment-Ct, actin) - (Ct, control-Ct,
actin).

5. ROS and cell death observation

To observe ROS derived from rice, we stained rice leaves or sheaths with DAB (Sigma-Aldrich)
as described previously (19). For the measurement of ROS levels, the leaves were cut into discs
with a cork borer and pre-incubated overnight in sterile-distilled water. After the leaf disks or the
isolated protoplast were treated with purified mycelia as elicitors, ROS production was
monitored by the luminol chemiluminescence assay (42). Each treatment was represented by




three duplicates. In vivo O, production was monitored by nitroblue tetrazolium (NBT) staining
as described previously (43). For cell death observation, we stained the rice leaves or sheaths
with trypan blue and then destained with lactophenol prior to the microscopic examination as
described previously (44). CAG (catalase of Aspergillus niger) and GSH (reduced glutathione)
treatments were reported previously (45).

6. Phosphorylation assays

Total proteins from wild type and transgenic rice plants were extracted. Briefly, leaves of rice
were ground into powder in liquid nitrogen and resuspended in 1 ml of extraction buffer (10 mM
Tris-HCI [pH 7.5], 150 mM NacCl, 0.5 mM EDTA, 0.5% NP40) to which ImM PMSF, 10 ul of
protease inhibitor cocktail (Sigma), and 10 pl of phosphatase inhibitor cocktail 3 (Sigma) were
added. The samples were resolved on 10% SDS-polyacrylamide gels prepared with 50 uM
acrylamide-pendant Phos-tag ligand and 100 uM MnCl, according to the instructions provided
by the Phos-tag Consortium. Gels were electrophoresed at 80 V/gel for 3-6 h. Prior to the
transfer, gels were first equilibrated in transfer buffer containing 5 mM EDTA for 20 min two
times and then in transfer buffer without EDTA for 10 min. Protein transfer from the Mn**-Phos-
tag™ acrylamide gel to the PVDF membrane was performed overnight at 80 V at 4°C, and then
the membrane was analyzed by Western blotting (41).

7. In vitro pull-down assay

To construct GST-fusion plasmid, LHCBS5 was inserted into the vector pGEX4T-2 (GE
Healthcare Life Science). To construct His-fusion plasmid, PSBS was inserted into the vector
pET-32a (Navogen). Pull-down assay was carried out using ProFound pull-down GST protein-
protein interaction kit (Pierce) according to the manufacturer’s instructions. Briefly, GST or
OsLHCBS5-GST was expressed in E. coli strain BL21 (DE3). Soluble proteins were incubated
with 50 pl glutathione agarose beads (Invitrogen) for 1 h at 4°C. The beads were washed six
times and then incubated with an equal amount of bacterial lysates containing PsbS-His for
another hour at 4°C. The beads were washed six times again, and the presence of PsbS-His was
detected by immunoblotting using the anti-His antibody (Abmart) (41).

8. Chloroplast isolation

There are two parts to the isolation of chloroplasts. For isolating protoplasts, a razor blade was
used to cut the stems and leaves into ~0.5 mm strips. They were then placed into a petri dish
containing 10 ml enzyme solution (1.5% cellulase and 0.3% macerozyme). The vacuum was
applied for 1 hour for the infiltration of the enzyme solution. Plants were incubated for about 4
hours in the dark with gentle shaking (~ 40 rpm) at room temperature and the solution was
removed with a glass pipet. 10 ml W5 medium was added and allowed gently swirl (80 rpm) for
1 hour to release the protoplast. W5 Protoplasts were filtered through a 35 pum nylon mesh,
transferred into an 8 ml glass vial, precipitated at 220 g for 4 minutes (46). The isolated
chloroplast was used for Western blot analysis with the LHCB1-6 antibody (Agrisera).

9. Statistical analysis

Each experiment was performed at least three replicated measurements and represented as the
mean + standard deviation (SD). The significant differences between treatments were statistically
determined by one-way analysis of variance (ANOVA) comparison, and followed by T-test if the
ANOVA analysis is significant at P< 0.05 or P<0.01.
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Fig. S1. The expression of LHCB genes is regulated by light.

Expression levels of LHCB family genes in TP309 treated with the darkness or light were
analyzed by qRT-PCR. An asterisk indicates a significant difference between dark and light
according to Student’s t-test (P < 0.01).
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Fig. S2. The expression of LHCB genes in eight resistance rice varieties.

Expression levels of LHCB family genes in eight resistance rice varieties showed in Figure 1
were analyzed by qRT-PCR. An asterisk indicates a significant difference between TP309 and

eight resistance rice varieties according to Student’s t test (P < 0.01).
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Fig. S3. The protein level of the LHCB family was determined by immunoblotting in the
eight resistance rice varieties.

Total protein was extracted from rice seedlings and subjected to SDS-PAGE, followed by
immunoblot analysis using anti-LHCB1~6 polyclonal antibodies. The relative band intensity was
quantified by Image] software. Protein loading is indicated with Ponceau staining (P S).
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Fig. S4. The transcription and translation of LHCBS5 were induced by the infection of M.
oryzae.

(A) The transcription of LHCBS5 was induced by the infection of M. oryzae. QqRT-PCR on
LHCBS in TP309 at different infectious stages in comparison with non-infected TP309. RNA
was extracted from different infectious stages (8, 24, 36, 48, 72 and 96 hpi), respectively. (B)
The translation of LHCB5 was induced by the infection of M. oryzae. The protein level of
LHCBS in the different infectious stages was determined by immunoblotting using anti-LHCBS
polyclonal antibodies. Protein loading is indicated with Ponceau staining (P S).
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Fig. S5. Identification of SNPs in the LHCBS5 promoter.

(A and B) SNPs distribution in indica and japonica rice varieties. SNP = 0 indicated the
promoter sequence of LHCBS5 was as the same as Oryza sativa ssp japonica cv. Nipponbare
(NPB), which was used as the control. SNP=1 indicated at least one base change. The promoter
sequences of LHCBS5 in 3,000 sequenced rice genomes (Dataset S1) were available in the
CNCGB and CAAS database (18). (C and D) The expression level of LHCBS5 was decreased
in SNPs variation rice varieties. Position 1 tol1 indicated the 11 SNPs in different locations of
promoter regions. The green boxes indicated the control sequence and the yellow boxes indicated
the SNP variation sequence. The expression level of 238 rice varieties (Dataset S3) from 3,000
rice resources was analyzed by qRT-PCR (T-test, *P<0.05, **P<0.01).
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Fig. S6. Differentiation of LHCB5 phosphorylation in indica and japonica.

(A) The japonica rice varieties showed a higher transcript level of LHCBS5 than indica
varieties. The expression level of 238 rice varieties (Dataset S3) from 3,000 rice resources was
analyzed by qRT-PCR (T-test, **P<(0.01). (B) LHCB5 was phosphorylated mainly in
japonica varieties with high expression. Proteins from indica and japonica rice leaves
inoculate with Guyl1 at 2 dpi extracts treated with phosphatase inhibitors were subjected to

normal and Phos-tag SDS-PAGE followed by immunoblotting with the LHCBS5 polyclonal
antibody.
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Fig. S7. SNP variations in promoter regulate gene transcription. (A and B) Transcript level
assay of different SNP variations in the promoter of LHCBS. Rice protoplast of LHCB5-KO
plants expressing GFP reporter gene driven by different promoters pBIN:p35S:GFP,
pBIN:pLHCB5*""*:GFP and pBIN:pLHCB5*""":GFP. The images were captured in a confocal
microscope 16 h after transfection with the same level of exposure. (C) The transcript level of
LHCBS expressed by different promoters. The expression level of GFP was analyzed by qRT-
PCR (T-test, **P<0.01). (D) Western blot assay for the protein level of GFP driven by
different promoters. Rice protoplast of LHCB5-KO plants expressing GFP reporter gene driven
by different promoters pBIN:p35S:GFP, pBIN:pLHCB5*™""":GFP and pBIN:pLHCB5*™"~":GFP
(p35S:LHCBS:Flag was co-expressed to ensure the same transform efficiency). Protein loading
is indicated with Ponceau staining (P S).
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Fig. S8. LHCBS resistance is associated with LHCBS5 transcript levels.

The resistance of 238 rice varieties mentioned above was correlated with the expression of
LHCBS. The disease lesion area was present in Dataset S3. The yellow boxes indicate the
expression level is greater than 7 and the green boxes indicate the expression level is below 7.
Mo15-125 and Mo15-19 were M. oryzae isolates used for resistance assay. Values are the means
of three replications, and error bars represent the SD (n = 3). The asterisks indicate a significant
difference according to Student’s t-test (P < 0.01).
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Figure S9
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Fig. S9. The verification of transgenic plants.

(A) The transcript level of LHCBS in the transgenic plants. The expression level of LHCBS in
the overexpression (LHCB5-OX, pCAM2300-LHCBS5-Flag) and RNAi (/hchb5-RNAI,
pUCCRNAI-LHCBY) plants was determined by qRT-PCR. The expression level of the ACTIN
gene was used as an internal control. (Student’s t-test, **P < 0.01). (B) Protein amount of
LHCBS in the transgenic plants. The protein level of LHCBS in the LHCB5-OX and /hcb5-
RNALI plants was determined by immunoblotting. Total protein was extracted from rice seedlings
and subjected to SDS-PAGE, followed by immunoblot analysis using an anti-LHCBS polyclonal
antibody. Protein loading is indicated with Ponceau staining (P S).
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Figure S10
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Fig. S10. Determination of the resistance of the LHCB5 knockout transgenic lines. (A)
Target site designed and verification for knocking out the LHCBS5 gene by CRISPR/Cas9
system. The LHCB5-KO lines were verified by PCR-based sequencing. Two representative
transgenic lines (LHCB5-KO #3 and LHCB5-KO #11) are generated from TP309 genetic
background. (B) Infection phenotype of LHCB5-KO lines. The leaves of 4-week-old plants
were infected with Guy11 using punch inoculation. Photos were taken at 6 dpi. (C) Lesion length
was measured 6 dpi. Values are the means of three replications, and error bars represent the SD
(n = 3). The asterisks indicate a significant difference according to Student’s t-test (P < 0.01).
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Figure S11
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Fig. S11. ROS generation was induced in LHCBS5-OX plants by M. oryzae.

(A) DAB and Trypan blue (TB) staining on infected leaves of TP309, l/hcb5-RNAi and LHCBS-
OX plants 2 days post inoculated with compatible strain Guyl1 and incompatible strain 51 #. (B)
Measurement of PM induced ROS burst. Leaf disks from the TP309, /hch5-RNAi, and LHCBS-
OX plants were treated with 100 nM PM and water. ROS were detected with a luminol-
chemiluminescent assay. Error bars represent the SD (n = 3). (C) DAB and TB staining on
infected leaf sheath of TP309, /hcb5-RNAi, and LHCB5-OX plants. (D and E) Statistics of
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infected cells stained with DAB and TB. Invasive growth of IH restored by CAG and GSH
treatment. 100 penetration sites of each sample were counted. (F and G) Induction of the
defense-related genes (OsPRI, OsPBZI, OsAOS2, and OsLOXI) and NADPH oxidase (RBOHA
and RBOHB) in LHCB5-OX plants inoculated with Guyll. qPCR was performed with gene-
specific primers. Values are the means of three replications, and error bars represent the SD (n =
3). The asterisks indicate a significant difference according to Student’s t-test (P < 0.01).
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Figure S12
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Fig. S12. The resistance of different known blast R genes to 21 M. oryzae isolates collected
from different rice growing regions in China.

Two-week-old seedlings were spray-inoculated with 21 blast isolates collected in China. Disease
resistance was scored at 7 dpi. R: resistant, S: susceptible.
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Figure S13
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Fig. S13. Determination of the broad-spectrum blast resistance of the LHCB5-OX plant.

(A) Blast resistance assay of the LHCB5-OX plant. Blast resistance of TP309, /hcb5-RNAi
and LHCB5-OX plants to 21 blast isolates showed in figure S9 using spraying inoculation.
Photos were taken at 7 dpi. (B) Disease lesion area (DLA) of the leaves infected by 21 blast
isolates was measured by Image J. Lesions were measured or scored at 7 dpi and experiments
were repeated twice with similar results. Values are the means of three replications, and error
bars represent the SD (n = 3). The asterisks indicate a significant difference according to
Student’s t-test (P < 0.01).
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Figure S14
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Fig. S14. Determination on X. oryzae and B. oryzae resistance of LHCB5-OX plants.

(A) X. oryzae and B. oryzae resistance assay of LHCB5-OX plants. The TP309 and LHCBS-
OX plants were inoculated with X. oryzae using the bacterial fluid. The water-soaked lesions
appeared on TP309 and LHCB5-OX plants. Pictures were taken at 12 dpi. The TP309 and
LHCBS5-0X plants were inoculated with B. oryzae using conidia. Pictures were taken at 6 dpi. (B)
LHCBS was not phosphorylated in LHCB5-OX plants inoculated with X. oryzae and B.
oryzae. Proteins from TP309 and LHCB5-OX cell extracts treated with phosphatase inhibitors
were subjected to Phos-tag SDS-PAGE and normal SDS-PAGE followed by immunoblotting

with the LHCBS polyclonal antibody.
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Figure S15
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Arabidopsis thaliana NG EVIEEDYGYDP FG LGKK PERNF AK Yo AFJEL 1 H ARWANLGAAG FI | PEALNKEAGANCGPE AVWFKTGALLLDGNTLNYFGKfi P I NLVERVV AEWV LLEG
Gossypiumarboreum | NGEVPGDYGYDP FG LEKKPEDF AKYQAYEL | H ARWAMLGAAG F1 | PEAFNKFGANCGPEAYWFKTGALLLDGNTLNYF GKMNIP INLVVAVYAEVVLVGQ
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Onyz %tiva JaponicaGroup | NGEVPGDYGYDP FG LEKKPEDFEK YQAYEL I H ARWANLGAAG F1 | PEACNKF GANGGPEAVWFKTGALLLDGNTLNYFGNS 1P INLiVAVRREVYVLVGG
Zeamays | TGEVPGDYGYDP FG LGKKPEDF AKYQAY EL I H ARWANLGAAGIAI P EACN KFGANCGPEAVWFKTGALLLDGNTLENFGNS 1P INLVVAVILREVVLVGG
Hordeum vulgare subsp. vulgarel. NGEVPGDYGYDP FG LGKKPEDF AKYQAFJEL | H ARWANLGAAGFI | PEAINKFGANCGPEAVWFKTGALLLDGNTLMNYFGNS IP I NL| VVAEVVLVGH
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Nicotiana tabacum REYYRI LDLEDK LHPGGP FD PLGLAKDPDQ AAlL L KVKE | KNGRL AMFJMLGFF 1 QAY VTGP VENL A8HL SDPFGNNLLT VI ERAPT
Arabidopsis thaliana REYYRI lDEEDKLH PGGPFDPLGLAKD LLKVKEIKNGRLAMFIMMLGFF | QAYVTGEGPVENLAKHLSDPFGNNLLT VI ERAPT
Gossypiumarboreum LEY YR | [ NGLD LEDK LHPGGP FD PLGL AKDPDQ AALLKVKE | KNGR L AMFiL GFERRAY VIGEGP VENLEKHL SDPFGNNLLT VI ERAPT
Glycine max REY YR | | NG LD LEDK LHPGGP FD PLGL AKDPDQ AALLKVKE | KNGRL AMFIILG AYVIGEGP VENLAKHLSDPFGNNLLT VI
Prunus avium s £ YRILTING LD LEDK LH PGGP FD PLGL AKDPDQ AALLKVKE | KNGRL AMFS MLGF FRLRAY V1GEGP VENL AKHL S DPFGNNLLT VI

Oryz sativa JaponicaGroup  JAEYYR | INGLD LEDK LHPGGPFDPLGL PDQ AAI:LKVKEIKNGRLAMFS FF IQAYVTGEGPVENLB(HLSDPFGNNL LTVISGAAE

Zeamays WEYYRI INGLDLEDK LHPGGPFDPLGL PDQ KVKEIKNGRLAMFS FIQAYVTIGEGPVENLAKHLSDPFGNNLLT VISGAAE
Hordeumvulgare subsp. vulgarefaEY YR | [ING LEFDDK LHPG6P FD PLGL AfTPPDQ AALLKVKE | KNGRL AMFS MLGFF 1 0AYVTGEGPENLEAHL SDPFGANLLT VIS GAAE
Setaria talica AEY YR | I NGLD LEDK LHPGGP FD PLGL [ LKVKEIKNGRL AMFS MEAFF | QAYVTIGEGP VENL AKHL S DPFGNNL LT VIS GAAE
Sorghumbicolor JEYYR | | NGLDLEDK LHPGGPFDPLGL | LKVKE | KNGRL AMFS MLJAFF | QAYVTIGEGP VENL AKHL S DPFGNNL LT VIS GAAE
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Fig. S15. Phosphorylation of LHCBS 24th threonine.
(A) Sequence alignment of LHCBS proteins from dicotyledon and monocotyledon plants.
Red boxes indicated three conserve phosphorylation sites in LHCBS predicted by DISPHOS 1.3
and NetPhos 3.1 server. (B) Constitutively activated the 24th threonine of OsLHCBS
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induced ROS production in N. benthamiana. Leaves were infiltrated with A. tumefaciens cells
containing PVX:GFP (EV) vector and PVX vector carrying the rice LHCBS gene, constitutively
activated  form  (PVX:LHCB5"*":GFP), or  constitutively  inactivated  form
(PVX:LHCB5?**:GFP). Images were taken at 5 d after infiltration. The left leaf was stained by
DAB and the right leaf was decolorized with ethanol. (C) Immunoblot analysis of proteins from
N. benthamiana leaves transiently expressing LHCB5, LHCB5"*** and LHCB5™** fused with
GFP tag. The protein extracts were subjected to normal SDS-PAGE followed by immunoblotting
with the anti-GFP antibody. (D) Detection of phosphorylation in rice protoplasts. Rice
protoplasts of Ihch5-RNAIi plants expressing LHCB5:Flag and LHCB52**:Flag were induced
with PM or water. The protein extracts were subjected to Phos-tag SDS-PAGE and normal SDS-
PAGE followed by immunoblotting with anti-Flag antibody. (E) Measurement of the ROS burst
in Ihchb5-RNAi plants expressed pBIN:LHCB5'***:GFP and pBIN:LHCB5'**:GFP using a
luminol-chemiluminescence assay. (F) Rice protoplast of /Acb5-RNAi plants expressing
pBIN:GFP (EV), pBIN:LHCB5"***:GFP and pBIN:LHCB5"***:GFP were stained by nitroblue
tetrazolium (NBT). The images were captured with a confocal microscope 16 hr after
transfection. Chloroplasts are autofluorescence in blue.
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Figure S16

OsLHCES ___ 752D [OsLHCB5 ,{ w520

Fig. S16. Constitutively activated the Thr52 and Ser53 of LHCB5 can’t induce ROS
production in N. benthamiana.

(A) Function analysis of the 52nd threonine 53rd serine of LHCBS. N. benthamiana leaves
were infiltrated with A. tumefaciens cells containing PVX:GFP (EV) vector and PVX vector
carrying the LHCBS gene, constitutively activated form PVX:LHCB5*’:GFP and
PVX:LHCB5%"P:GFP. Photos were taken at 5 days after infiltration. The left leaf was stained
with DAB. Both leaves were decolorization with ethanol. (B) Immunoblot analysis of proteins
from N. benthamiana leaves transiently expressing LHCB5, LHCB5"**” and LHCB5%3P
fused with the GFP tag.
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Figure S17
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Fig. S17. LHCBS is phosphorylated in the cytoplasm.

The total, chloroplast and cytoplasm proteins of LHCBS5-OX plants inoculated with or without
Guyl1 were extracted and subjected to Phos-tag SDS-PAGE followed by immunoblotting with
the LHCBS polyclonal antibody.
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Figure S18
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Fig. S18. The accumulation of LHCBS in the chloroplast.

(A) The protein amount of LHCBS in the chloroplast. The total, chloroplast and cytoplasm
proteins of TP309, /hcb5-RNAi1 and LHCBS5-OX plants inoculated with or without Guyl1 were
extracted (equally amount of rice leaves) and subjected to SDS-PAGE followed by
immunoblotting with an LHCBS polyclonal antibody. The chloroplast protein is immunoblotted
with the Rbcl polyclonal antibody. The total and chloroplast proteins are immunoblotted with the
actin polyclonal antibody. (B) The ratio of LHCBS in the chloroplast. The relative band
intensity was quantified by ImagelJ software.
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Figure S19
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Fig. S19. Phosphorylation of LHCBS 24th threonine determines the protein accumulation
in chloroplast and immune response. (A) Measurement of the ROS burst in LHCB5-KO
plants. The protoplast of LHCB5-KO plants expressed pBIN:LHCBS:Flag,
pBIN:LHCB5"***:Flag and pBIN:LHCB5"**":Flag treated with PM or water using a luminol-
chemiluminescence assay. (B) Phosphorylation of LHCBS 24th threonine induced the
expression of defense-related genes. qPCR was performed with gene-specific primers. Values
are the means of three replications, and error bars represent the SD (n = 3). The asterisks indicate
a significant difference according to Student’s t-test (P < 0.01). (C) Phosphorylation of LHCBS
24th threonine facilitates LHCBS accumulation in the chloroplast. The chloroplast proteins
in protoplast of LHCB5-KO plants expressed pBIN:LHCB5:Flag, pBIN:LHCB5 ' ***:Flag and
pBIN:LHCB5"**":Flag treated with PM or water were extracted and subjected to SDS-PAGE
followed by immunoblotting with the anti-Flag antibody. Protein loading is indicated with
Ponceau staining (P S).
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Figure S20
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Fig. S20. Trimerization of LHCBS in LHCB5-OX plants induced by M. oryzae.

(A) Immunoblot analysis of proteins isolated from TP309, /hchb5-RNAi and LHCB5-0OX
plants inoculated with or without Guyl1l. The total proteins of TP309, /hcb5-RNAi and
LHCB5-0OX plants inoculated with or without Guyll were extracted and subjected to Native-
PAGE followed by immunoblotting with LHCBS5 polyclonal antibody. Protein loading is
indicated with Ponceau staining (P S). (B) Protein purification of LHCBS in vitro. The LHCBS
protein expressed in vitro using pET32a vector and separated by the AKTA protein purification
system (GE healthcare). Three protein peaks were detected (I, II and III). (C) Immunoblot
analysis of proteins isolated from (B). The separated proteins (I, I and III) were subjected to
native-PAGE followed by immunoblotting with the LHCBS polyclonal antibody.
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Figure S21
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Fig. S21. The interaction between LHCBS5 and PsbS.

Total proteins were extracted from LHCBS5-OX (pCAM2300-LHCBS5-Flag) leaves inoculated
with or without Guyll for in vivo Co-IP of LHCBS and PsbS. The immune complexes were
pulled down using anti-Flag agarose beads and then subjected to SDS-PAGE followed by
immunoblotting with anti-Flag antibody and PsbS polyclonal antibody. “T”” means Total protein,
“S” means Supernatant, “E” means Elusion.
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Figure S22
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Fig. S22. Trimerization of LHCBS affects the binding of PsbS.

LHCBS:GST (pGEX4T-2:LHCBS5:GST) and PsbS:His (pET32a:PSBS:HIS) were expressed in
E.coli stain BL21, the fused proteins were examined by Western blotting before (input) and after
affinity purification (GST pull-down). Different gradient dilutions (1x, 2x, 3x, and 4x) of
LHCBS:GST were added to the mix. The immune complexes were pulled down using anti-GST
agarose beads and then subjected to SDS-PAGE followed by immunoblotting with the anti-GST
and anti-HIS antibodies.
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Figure S23

A
Lines Chl a/b Fv/Fm oPSII ETR
TP309 2.401+£0.05a 0.823+0.04 a 0.631+£0.07 a 54.391+4.69 a
lhcb5-RNAI 2.486+0.05a 0.821+0.05a 0.658+0.03 a 53.800+4.26 a
LHCB5-OX 2.520+0.07 a 0.848+0.07 a 0.640+0.04 a 54.910+3.26 a
G-TP309 2.396+0.07 a 0.819+0.07 a 0.622+0.04 a 51.829+5.68 b
G-lhcb5-RNAI 2.481+0.03 a 0.811+0.03 a 0.633+0.03 a 50.723+1.79b
G-LHCB5-OX 2.503+0.02 a 0.803+0.04 a 0.625+0.08 a 40.882+1.27 ¢
B G G G-LHCB5-OX

TP309 Ihcb5-RNAi  LHCB5-OX -TP309 -Ihch5-RNAI

%

Fig. S23. Determination of photosynthetic parameters and chloroplast morphology in
transgenic plants.

(A) Photosynthetic parameters in transgenic plants. The photosynthetic parameters of two-
week-old rice leaves of TP309, G-TP309 (Guyl1 infected), lhcb5-RNAi, G-lhchb5-RNAi (Guyll
infected), LHCB5-OX and G-LHCB5-OX (Guyll infected) were determined by Chlorophyll
Fluorescence Imager (Ecotek, Beijing). (B) Transmission electron microscope analysis of
chloroplast morphology in transgenic plants inoculated with or without Guyl1. Bar=500
nm.
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Figure S24
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Fig. S24. The phenotype of LHCBS transgenic plants.

(A) The photos showed 6-weeks-old transgenic plant growth in the field and the seed yield
phenotype. (B) The height, thousand-grain weights (TGW) and seed setting rate (SSR)
were measured after rice paddy matured.
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Figure S25
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Fig. S25. The working model of LHCBS regulated resistance in rice.

During the interaction of rice-M. oryzae, rice monitors the infection of the blast through the
phosphorylation of LHCBS in a light-dependent manner. Once the rice recognized the signals
released by the blast, the kinase pathway will be activated, leading to the phosphorylation of
LHCBS. The activated LHCBS accelerated its accumulation in the chloroplast, resulting in
trimerization, which helps to maintain the chloroplast morphology and affects its binding of PsbS
and reduction in ETR. The accumulated electron reacts with oxygen to form ROS that functions
as a signal to activate defense response thereby inducing resistance.
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Table S1. Primers used in this study.

Primers used for transgenic rice construction

pCAM2300-OSLHCBS5-F 5’-ACGCGTCGACATGGCGGCGCTCGCCCCGTCCAAG-3’
pCAM2300-OSLHCB5-R 5’- AACTGCAGCAGGCTGGGCGTCCTCTCGG-3’
pUCCRNAI-OSLHCB5-F1 5’-AACTGCAGCAACTACTTCGGCAACAGCA-3’
pUCCRNAI-OSLHCB5-R1 5’-GGACTAGTCCCGTTCTTGATCTCCTTCA-3’
pUCCRNAI-OSLHCB5-F2 5’-ACGCGTCGACCAACTACTTCGGCAACAGCA-3’
pUCCRNAI-OSLHCB5-R2 5’-AACTGCAGCCCGTTCTTGATCTCCTTCA-3’

Primers used for the proteins expression in N.benthamiana and rice protoplast

pBin-OsLHCB5:GFP-F 5’-AGCTGTACAAGGGTACCCCCATGGCGGCGCTCGCCCCG-3’
pBin-OsLHCB5:GFP-R 5’-CATCTAGAGGATCCGTCGACCCCCAGGCTGGGCGTCCTCTCGG-3’
PVX-OsLHCB5: FLAG-F 5’-TCCCCCGGGATGGCGGCGCTCGCCCCG-3°

PVX-OsLHCB5:FLAG -R 5’-ACGCGTCGACCAGGCTGGGCGTCCTCTCGG-3’

PVX-OsLHCB5"*A: FLAG-F 5’-TCCCCCGGGATGGCGGCGCTCGCCCCGTCCAAGATGCTCGGCAC
CCGGCTCAACTTCGCCGGCTCCTCCCGCTACGCCGCCGCGGCAC-3
PVX-OsLHCB5"™*A: FLAG-R 5’-ACGCGTCGACCAGGCTGGGCGTCCTCTCGG-3’
PVX-OsLHCB5"%P: FLAG-F 5’-TCCCCCGGGATGGCGGCGCTCGCCCCGTCCAAGATGCTCGGCAC
CCGGCTCAACTTCGCCGGCTCCTCCCGCTACGCCGACGCGGCAC-3’
PVX-OsLHCB5"?*P: FLAG-R 5’-ACGCGTCGACCAGGCTGGGCGTCCTCTCGG-3’

Primers used for GST-pull down

pGEXA4T-2-OsLHCB5-F 5’- CCGGAATTCATGGCGGCGCTCGCCCCGTCCAAG-3’
pGEX4T-2-OsLHCB5-R 5’-ACGCGTCTACCAGGCTGGGCGTCCTCTCGG -3°
pET32a- OsPSBS-F 5’-CGGAATTCATGGCGCAGTCGATGCTGG-3’

pET32a- OsPSBS-R 5’-CCCAAGCTTCTCTTCGTCGTCGTCGCTGAC-3’

Primers used for qRT-PCR

Q-OsACTIN-F 5’-GCGTGGACAAAGTTTTCAACCG-3’
Q-OsACTIN-R 5’-TCTGGTACCCTCATCAGGCATC-3’
Q-OsLHCB1.1-F 5’-CTCCATGTTCGGCTTCTTCG-3’
Q-OsLHCB1.1-R 5’-AACCACTGCTAAGCTACGGT-3’
Q-OsLHCB2-F 5’-CTCCATGTTCGGCTTCTTCG-3’
Q-OsLHCB2-R 5’-CTCCATGTTCGGCTTCTTCG-3’
Q-OsLHCB3-F 5’-CTCCATGTTCGGCTTCTTCG-3’
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Q-OsLHCB3-R
Q-OsLHCB4-F
Q-OsLHCB4-R
Q-OsLHCBS5-F
Q-OsLHCB5-R
Q-OsLHCB6-F
Q-OsLHCB6-R
Q-OsPR1-F
Q-OsPR1-R
Q-OsPBZ1-F
Q-OsPBZ1-R
Q-OsAOS2-F
Q-OsAOS2-R
Q-OsLOX1-F
Q-OsLOX1-R
Q-OsRBOHA-F
Q-OsRBOHA-R
Q-OsRBOHB-F

Q-OsRBOHB-R

5’-CGAGCGATGGAGAGAGAGAG-3’

5’-CCCGGAGAAGAGGCTGTAC-3’

5’-TCGAAGATGGTGGTGTGGAG-3’

5’-CAACTACTTCGGCAACAGCA-3’

5’-CCCGTTCTTGATCTCCTTCA-3’

5’-TCGCCATGCTCATCTTCTACT-3’

5’-TAGCGATCAAACACGAAGCG-3’

5’-TCTTCATCACCTGCAACTACTC-3”

5’-ATTCATCGGATTTATTCTCACC-3’

5’-CTACTATGGCATGCTCAAGAT-3’

5’-ATAGAAAGGCACATAAACACAA-3’

5’-CAATACGTGTACTGGTCGAATGG-3’

5’-AAGGTGTCGTACCGGAGGAA-3’

5’-GCATCCCCAACAGCACATC-3

5’-AATAAAGATTTGGGAGTGACATATTGG-3’

5’-TGGGATAATGGCTGGGTTGT-3’

5’-TGCAGCCCTTGTATTCCTCA-3’

5’-GGTTCCGACGTAACAAGCTC-3’

5’-AACAGGAACAGCGAGGTACA-3’
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Table S2. Reagent or resources

REAGENT OR RESOURCES SOURCE IDENTIFIER

Chemicals, Peptides, and Recombinant Proteins

PVX:.GFP This paper N/A
PVX:LHCB5:GFP This paper N/A
pBIN:GFP This paper N/A
pBIN:LHCB5:GFP This paper N/A
pGEXA4T-2:LHCB5:GST This paper N/A
pET32a:PSBS:HIS This paper N/A
PVX:LHCB5:GFP This paper N/A
PVX:LHCB5"™*:GFP This paper N/A
PVX:LHCB5"#P:GFP This paper N/A
PVX:LHCB5™?:GFP This paper N/A
PVX:LHCB5%*P:GFP This paper N/A
BIN:LHCB5™*A:GFP This paper N/A
BIN:LHCB5™%*°:GFP This paper N/A
pCAM2300-LHCB5 This paper N/A
pUCCRNAI-LHCB5 This paper N/A
pGEXA4T-2:LHCB5:GST This paper N/A
pET32a:PSBS:HIS This paper N/A

Critical Commercial Assays

Luminol Sigma-Aldrich CAS#521-31-3
Peroxidase from horseradish Sigma-Aldrich CAS#9003-99-0
LHCB1 Antibody Agrisera AS01004
LHCB2 Antibody Agrisera AS01003
LHCB3 Antibody Agrisera AS01002
LHCB4 Antibody Agrisera AS01045
LHCB5 Antibody Agrisera AS01009
LHCB6 Antibody Agrisera AS01010

Experimental Models: Organisms/Strains
Escherichia coli BL21 Takara D90120-9125

A. tumefaciens GV3101 This paper N/A




Additional Datasets S1-S3

Dataset S1. List of SNPs in the promoter and the coding sequences of LHCB5 from 3,000
sequenced rice genomes.

Dataset S2. List of SNPs grouping in the promoter sequence of LHCB5.

Dataset S3. List of SNPs, transcription levels of LHCBS and blast resistance in 238 rice varieties.
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