
PI-PLC-X PI-PLC-Y C2B

NbPLC2-1

NbPLC2-2

PLC1

PLC2

PLC3

PLC4

PLC6

PLC5

A

PLC7

Niben101Scf02221g00009.1      MSKQTYKVGFFFRRQFTMAAAEAPADVKNTFNHYSDGAGVMNADNFHRFL 50

Niben101Scf00318g03011.1      MSKQTYKVGFFFRRQFTITAAEAPVDVKNTFNRYSDGAGVMNVENFHRFL 50

SlPLC2 NM_001247268           MSKQTYKVGFFFRRQFTMAAAEAPADIKSLFKRYSDDSGVMSVQNLHSFL 50

AtPLC2 AT3G08510.1            MSKQTYKVCFCFRRRFRYTASEAPREIKTIFEKYSEN-GVMTVDHLHRFL 49

******** * *** *   * ***   *  *  **   ***     * **

Niben101Scf02221g00009.1      IEVQKEKNVTLDDAQAIINKHG-DPKHTGFQLDAFFKYLFSDINPPLDPK 99

Niben101Scf00318g03011.1      IEVQKEKNVTLDDAQAIIN------KHTGLQLDAFFKYLFSDSNPPLDPK 94

SlPLC2__NM_001247268_         IEIQKEKNVSLENAEAIINNHGGDSKQKGLQLDGFFKFLFSDVNPPLDPK 100

AtPLC2_AT3G08510.1_           IDVQKQDKATREDAQSIINSASSLLHRNGLHLDAFFKYLFGDNNPPLALH 99

*  **        *  ***         *  ** *** ** * ****   

Niben101Scf02221g00009.1      LGIHHDMTAPLSHYYIYTGHNSYLTGNQLSSDCSDVPIIQALQRSVRVIE 149

Niben101Scf00318g03011.1      LGIHHDMTAPLSHYYIYTGHNSYLTGNQLSSDSSVVPIIQALQRGVRVIE 144

SlPLC2__NM_001247268_         LGIHHDMTAPLSHYYIYTGHNSYLTGNQLSSDCSDVPIIQALQRSVRVIE 150

AtPLC2_AT3G08510.1_           K-VHHDMDAPISHYFIFTGHNSYLTGNQLSSDCSEVPIIDALKKGVRVIE 148

**** ** *** * *************** * **** **   *****

Niben101Scf02221g00009.1      LDIWPNSDEDDVEVLHGRTLTTPVALIKCLRCIKEHAFSASEYPVVITLE 199

Niben101Scf00318g03011.1      LDIWPNSDEDDVEVLHGRTLTTPVALIKCLRSIKDHAFSASVYPVVITLE 194

SlPLC2__NM_001247268_         LDIWPNSDKDDIEVLHGRTLTAPVTLIKCLRSIKEHAFCASEYPLVITLE 200

AtPLC2_AT3G08510.1_           LDIWPNSNKDDIDVLHGMTLTTPVGLIKCLKAIRAHAFDVSDYPVVVTLE 198

*******  **  **** *** ** *****  *  ***  * ** * ***

Niben101Scf02221g00009.1      DHLTPDLQAKVAEMITQTFGDMLFSP--SECLKEIPSPESLKKRIMISTK 247

Niben101Scf00318g03011.1      DHLTPDLQAKVAEMITQTFGDMLFSP--SECLKELPSPESLKKRIMISTK 242

SlPLC2__NM_001247268_         DHLTPDLQEKVAEMITQTFGEMLFSP--SESLKELPSPESLRKRVMISTK 248

AtPLC2_AT3G08510.1_           DHLTPDLQSKVAEMVTEIFGEILFTPPVGESLKEFPSPNSLKRRIIISTK 248

******** ***** *  **  ** *   * *** *** **  *  ****

Niben101Scf02221g00009.1      PPKEYLQAKEVKEKDASK---------------KGAETSSQPDDSDEGED 282

Niben101Scf00318g03011.1      PPKEYLQAKEVKEKDASK---------------KGAETSSQQDDSDDGED 277

SlPLC2__NM_001247268_         PPKEYLKSKEVKEKDDTK---------------KEAE----QDDVDE-EE 278

AtPLC2_AT3G08510.1_           PPKEYKEGKDVEVVQKGKDLGDEEVWGREVPSFIQRNKSEAKDDLDGNDD 298

*****   * *      *                        ** *    

Niben101Scf02221g00009.1      DEDDEGDPKSEKNVASEYKRLIAIHAGKGKGGLSDWLRVDPNNVRRLSLS 332

Niben101Scf00318g03011.1      DEDDEGDPKSEKNVASEYKRLIAIRAGKGKGGLSDWLRVDPNNVRRLSLS 327

SlPLC2__NM_001247268_         DEDDEEDSKSDKKAASEYKRLIAIHAGKGKGGLSDWLRVDLNKVRRLSLS 328

AtPLC2_AT3G08510.1_           DDDDDDEDKSKINAPPQYKHLIAIHAGKPKGGITECLKVDPDKVRRLSLS 348

* **    **       ** **** *** ***    * **   *******

Niben101Scf02221g00009.1      EPALEKAVDTRSKEIIRFTQKNLLRVYPKGIRVDSSNYDPFVGWTHGAQM 382

Niben101Scf00318g03011.1      EPALEKAVDTHSKEIIRFTQKNLLRVYPKGIRVDSSNYDPFVGWTHGAQM 377

SlPLC2__NM_001247268_         EPELEKAVDTHAKEIIRFTQHNLLRIYPKGIRVDSSNYDPFVGWMHGAQM 378

AtPLC2_AT3G08510.1_           EEQLEKAAEKYAKQIVRFTQHNLLRIYPKGTRVTSSNYNPLVGWSHGAQM 398

*  ****     * * **** **** **** ** **** * *** *****

Niben101Scf02221g00009.1      VAFNMQGYGRSLWLMHGMFRANGGCGYVKKPDLLLTAGPNNEVFDPTKKL 432

Niben101Scf00318g03011.1      VAFNMQGYGRSLWFMHGMFRANGGCGYVKKPDLLLTAGPNNEVFDPTKKL 427

SlPLC2__NM_001247268_         VAFNMQGYGRSLWLMHGMFRANGGCGYVKKPDLLLKAGPDNEVFDPTANL 428

AtPLC2_AT3G08510.1_           VAFNMQGYGRSLWLMQGMFRANGGCGYIKKPDLLLKSGSDSDIFDPKATL 448

************* * *********** *******  *     ***   *

Niben101Scf02221g00009.1      PVKTTLKVTVYMGDGWDKDFDQTHFDTYSPPDFYAKVGIAGVPADAIKKK 482

Niben101Scf00318g03011.1      PVKTTLKVTVYMGDGWDKDFDQTHFDTYSPPDFYAKVGIAGVPADAIKKK 477

SlPLC2__NM_001247268_         PVKTTLKVTVYMGDGWDKDFDQTDFDTYSPPDFYAKLGIAGVPADEVKKR 478

AtPLC2_AT3G08510.1_           PVKTTLRVTVYMGEGWYFDFRHTHFDQYSPPDFYTRVGIAGVPGDTVMKK 498

****** ****** **  **  * ** *******   ****** *   * 

Niben101Scf02221g00009.1      TKTMDDNWIPTWDEKFEFPLTVPELALLRIKVLDYNRSDKDEFAGQTCLP 532

Niben101Scf00318g03011.1      TKTMDDNWIPTWDEQFEFPLTVPELALLRIKVVDYNRSDKDEFAGQTCLP 527

SlPLC2__NM_001247268_         TETIDDNWIPSWNEQFEFPLTVPELALLRIKVLDYNLSDKDEFAGQTCLP 528

AtPLC2_AT3G08510.1_           TKTLEDNWIPAWDEVFEFPLTVPELALLRLEVHEYDMSEKDDFGGQTCLP 548

* *  ***** * * **************  *  *  * ** * ******

Niben101Scf02221g00009.1      VPELRQGIRAVPLFDRKGEKYSSVKLFMHFEFV 565

Niben101Scf00318g03011.1      VPELRQGIRAVPLFDRKGEKYTSVKLFMRFEFI 560

SlPLC2__NM_001247268_         VAELRQGIRAVPLYDRKGEKYSSVKLLMHFEFK 561

AtPLC2_AT3G08510.1_           VWELSEGIRAFPLHSRKGEKYKSVKLLVKVEFV 581

* **  **** **  ****** ****    ** 

C

Figure S1 Characterization of the phosphatidylinositol-specific phospholipase C in Nicotiana benthamiana

(A) Phylogenic tree of phosphatidylinositol-specific phospholipase C based on amino acid sequence from Nicotiana benthamiana and Solanum

lycopersicum cv. Microtom. (B) Schematic representation of the PLC2 protein structure. PI-PLC-X and PI-PLC-Y are the conserved X and Y domain

essential for PLC activity, respectively. C2 is the calcium-dependent lipid-binding domain. (C) Alignment of deduced amino acid sequence of NbPLC2-1

(Niben101Scf02221g00009), NbPLC2-1 (Niben101Scf00318g03011), SlPLC2 (NM_001247268) and AtPLC2 (AT3G08510.1). Asterisks showed identical

amino acids. Gray box and white boxes show PI-PLC-X and PI-PLC-Y domain, respectively. The C2 domain was shown in black box.



10         20         30         40         50         60         70         80   90        100

NbPLC2-1(Niben101Scf02221g00009)    1 ---------- ---------- ----ACAACT TTCATCGGTT CTTAATTGAA GTTCAGAAGG AGAAAAATGT AACTTTGGAC GACGCTCAGG CGATAATCAA  100

NbPLC2-2(Niben101Scf00318g03011)    1 ACGGTGCCGG AGTTATGAAC GTCG.G.... .......... .......... .......... .......... ...C..A... .......... ......TA..  100

.

110        120        130        140        150        160        170        180   190        200

NbPLC2-1(Niben101Scf02221g00009)  101 TAAGCACGGC GACCCTAAGC ACACAGGCTT CCAGCTCGAT GCTTTCTTCA AGTATCTCTT TTCTGATATT AATCCTCCTC TCGATCCTAA ACTCGGGATT  200

NbPLC2-2(Niben101Scf00318g03011)  101 .......--- ---------- --......C. .......... .......... .......... ........G. .....C.... .......... ..........  200

210        220        230        240        250        260        270        280   290        300

NbPLC2-1(Niben101Scf02221g00009)  201 CACCATGATA TGACTGCACC TTTGTCTCAT TACTACATAT ACACAGGCCA TAATTCTTAT CTAACTGGAA ATCAACTGAG TAGTGATTGC AGTGATGTTC  300

NbPLC2-2(Niben101Scf00318g03011)  201 .......... .......... .......... .......... .......... .......... .......... .......T.. .......... ....T..... 300

310        320        330        340        350        360        370        380   390        400

NbPLC2-1(Niben101Scf02221g00009)  301 CCATAATACA AGCTCTCCAG AGAAGTGTCA GAGTAATTGA ATTGGATATT TGGCCAAATT CAGATGAAGA TGATGTAGAG GTTCTACATG GAAGGACACT  400

NbPLC2-2(Niben101Scf00318g03011)  301 .......... ......G... ...G...... .......... .......... .......... .......... .......... ...T...... ..........  400

410        420        430        440        450        460        470        480   490        500

NbPLC2-1(Niben101Scf02221g00009)  401 GACCACTCCA GTGGCACTCA TCAAATGCTT GAGGTGTATT AAGGAGCATG CCTTTTCTGC TTCTGAGTAT CCTGTTGTAA TAACACTTGA AGATCATCTA 500

NbPLC2-2(Niben101Scf00318g03011)  401 T......... .......... .......... .....C.... .....T.... .......... .....T.... .......... .......... ...C...... 500

510        520        530        540        550        560        570        580   590        600

NbPLC2-1(Niben101Scf02221g00009)  501 ACTCCAGATC TTCAGGCAAA AGTAGCTGAG ATGATCACTC AAACATTTGG AGACATGCTG TTTTCTCCTT CAGAGTGTTT GAAGGAGATT CCTTCTCCAG 600

NbPLC2-2(Niben101Scf00318g03011)  501 .......... .......... .......... .......... .......... .......... .......... .......... .......C.. .......... 600

610        620        630        640        650        660        670        680   690        700

NbPLC2-1(Niben101Scf02221g00009)  601 AATCACTGAA AAAACGTATT ATGATATCAA CTAAGCCACC GAAAGAATAC TTACAAGCCA AGGAAGTCAA GGAAAAAGAT GCCTCAAAGA AAGGAGCGGA 700

NbPLC2-2(Niben101Scf00318g03011)  601 .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... 700

710        720        730        740        750        760        770        780   790        800

NbPLC2-1(Niben101Scf02221g00009)  701 GACTTCTTCC CAGCCGGATG ATTCTGATGA AGGAGAAGAT GATGAAGATG ATGAAGGAGA TCCAAAGTCA GAGAAGAATG TAGCTTCAGA ATACAAGCGT  800

NbPLC2-2(Niben101Scf00318g03011)  701 .......... ....A..... .......... C......... .......... .......... .......... .......... .......... ..........  800

810        820        830        840        850        860        870        880   890        900

NbPLC2-1(Niben101Scf02221g00009)  801 TTAATTGCCA TTCATGCTGG AAAAGGGAAA GGAGGACTAT CTGATTGGCT TAGGGTTGAC CCCAACAACG TAAGACGGCT TAGTCTCAGT GAACCAGCAC  900

NbPLC2-2(Niben101Scf00318g03011)  801 .......... ...G...... ...G...... .......... .......... G......... .......... .......... .......... ..........  900

910        920        930        940        950        960        970        980   990       1000

NbPLC2-1(Niben101Scf02221g00009)  901 TTGAAAAGGC TGTAGATACT CGTAGCAAAG AGATTATCAG GTTCACACAG AAAAATTTGC TGAGAGTATA CCCAAAGGGA ATACGTGTTG ACTCGTCCAA 1000

NbPLC2-2(Niben101Scf00318g03011)  901 .......... .......... .A........ .......... ......G... .......... .......... .......... .......... .......... 1000

1010       1020       1030       1040       1050       1060       1070       1080   1090       1100

NbPLC2-1(Niben101Scf02221g00009) 1001 TTATGATCCT TTTGTTGGGT GGACTCATGG AGCTCAAATG GTAGCATTTA ATATGCAGGG TTATGGAAGA TCACTTTGGT TGATGCATGG TATGTTCAGG 1100

NbPLC2-2(Niben101Scf00318g03011) 1001 .......... .......... .......... .......... .......... .......... .......... .......... .T........ .......... 1100

1110       1120       1130       1140       1150       1160       1170       1180   1190       1200

NbPLC2-1(Niben101Scf02221g00009) 1101 GCTAATGGTG GCTGTGGATA TGTTAAGAAA CCTGATTTAT TATTGACAGC TGGTCCCAAC AATGAGGTCT TCGATCCGAC AAAAAAATTG CCTGTCAAAA 1200

NbPLC2-2(Niben101Scf00318g03011) 1101 .......... .......... .......... .........C .......... .......... .......... .......... .......... .......... 1200

1210       1220       1230       1240      1250        1260       1270       1280   1290       1300

NbPLC2-1(Niben101Scf02221g00009) 1201 CTACACTAAA GGTGACTGTA TATATGGGTG ATGGGTGGGA CAAGGACTTT GATCAGACAC ACTTTGATAC GTACTCACCT CCAGATTTCT ATGCAAAGGT 1300

NbPLC2-2(Niben101Scf00318g03011) 1201 .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... 1300

1310       1320       1330       1340       1350       1360       1370       1380   1390       1400

NbPLC2-1(Niben101Scf02221g00009) 1301 AGGAATTGCT GGAGTTCCTG CTGATGCCAT AAAGAAGAAA ACAAAGACAA TGGACGACAA TTGGATACCA ACCTGGGATG AAAAGTTTGA ATTTCCACTA 1400

NbPLC2-2(Niben101Scf00318g03011) 1301 .........G ..GG....A. .......... .......... .......... .......... .......... ..T....... ..C....... .......... 1400

1410       1420       1430       1440       1450       1460       1470       1480   1490       1500

NbPLC2-1(Niben101Scf02221g00009) 1401 ACAGTACCTG AATTGGCTCT ACTTCGCATT AAAGTTCTTG ATTATAATAG GTCTGACAAG GATGAGTTCG CTGGGCAAAC ATGTCTACCT GTGCCAGAGC 1500

NbPLC2-2(Niben101Scf00318g03011) 1401 .......... .......... .........A ......G... .......... .......... .......... .......... .......... .......... 1500

1510       1520       1530       1540       1550       1560       1570       1580   1590       1600

NbPLC2-1(Niben101Scf02221g00009) 1501 TGCGACAAGG TATCCGAGCA GTCCCACTCT TCGATCGGAA GGGAGAGAAG TACAGTTCTG TGAAGCTTTT CATGCATTTC GAATTTGTTT AACTT----- 1600

NbPLC2-2(Niben101Scf00318g03011) 1501 ....T..... .......... .......... .T........ .......... ....C..... .A........ .....G.... ......A... .....TTAAC 1600

1610       1620       1630       1640       1650      1660       1670       1680   1690       1700

NbPLC2-1(Niben101Scf02221g00009) 1601 ----GTACTT CTTCACATGG GAGCTTTGTA TGGCAAATTC TGTAAAACTA TAT------- ---TCAACAC TAATATAT-T TATTTATCTA CAATAAGACA 1700

NbPLC2-2(Niben101Scf00318g03011) 1601 CATT...... .......... .......... .......... .......... ...GCGCCCA TAT......G .GTA.G..A. .GA....... .......... 1700

1710       1720       1730       1740     1743

NbPLC2-1(Niben101Scf02221g00009) 1701 CACATAAATA AAGAA-GTTC GAGTTATGGT TGAGAAA--- TAT 1743

NbPLC2-2(Niben101Scf00318g03011) 1701 ..--...... .....A.... .....GA.AA ATATTTTGCC .T. 1743

PLC2-1rtpF / PLC2-2rtpF

PLC2-1/2-2rtpR

NbPLC2s-VIGS

NbPLC2-1-VIGS
NbPLC2-2-VIGS

Figure S2 Nucleotide sequence of NbPLC2-1 and NbPLC2-2

Alignment of nucleotide sequence of NbPLC2-1 (Niben101Scf02221g00009) and NbPLC2-1 (Niben101Scf00318g03011). Nucleotide

sequence used for virus-induced gene silencing were underlined (NbPLC2s-VIGS, NbPLC2-1-VIGS, or NbPLC2-2-VIGS). Arrows indicated

nucleotide sequence used for qRT-PCR (PLC2-1/2-2rtpF, PLC2-1rtpR and PLC2-2rtpR).
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Figure S3 Phenotypic observation of NbPLC2s, NbPLC2-1 and NbPLC2-2-silenced plants.

(A) Total RNA was isolated from control (Control), NbPLC2s-silenced (PLC2s), NbPLC2-1-silenced (PLC2-1) and NbPLC2-2-silenced (PLC2-2) leaves. Expression values were normalized

against actin gene expression levels. Data represent the means and standard deviations from triplicate experiments. (B) Plant length was determined 3 weeks after inoculation with Agrobacterium

tumefaciens. (C) Photograph was taken 3 weeks after inoculation with Agrobacterium tumefaciens. Values represent mean plant length (n = 7) with SD. Asterisks denote values significantly

different from those of water-inoculated controls (*; P < 0.05, t-test).
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Figure S4 Response of NbPLC2s, NbPLC2-1 and NbPLC2-2-silenced plants against compatible R. solanacearum.

Control and NbPLC2s, NbPLC2-1 and NbPLC2-2-silenced plant leaves infiltrated with R. solanacearum OE1-1. Bacterial population of R.

solanacearum OE1-1 was determined by plating at specified time points. Values are means of five replicate experiments with SD. Asterisks

denote values significantly different from those of control plants (*; P < 0.05, t-test).
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Figure S5 Effect of NbPLC2s-silencing on HR induction by effectors from incompatible R. solanacearum.

Control and NbPLC2s-silenced (VIGS) N. benthamiana plants were infiltrated with R. solanacearum 8107 (Rs8107), HR-inducible

Agrobacterium harboring 35S-GUS (control GUS), 35S-AvrA (AvrA) and 35S-PopP1 (PopP1). (A) Pictures of N. benthamiana leaves

taken 1 or 4 days after infiltration with R. solanacearum 8107 or Agrobacterium, respectively. (B) Cell death was determined by

measurement of ion conductivity (leakage). Values represent mean with SD (n=5).
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Figure S6 Characteristic of callose deposition and stomatal closure in NbPLC2s-silenced plant.

Effect of NbPLC2s-silencing on flg22-induced stomatal closure and callose deposition. Control and NbPLC2s-silenced (VIGS) leaves

were treated with flg22 (+flg22) or DMSO (DMSO) solution. Observation of callose deposition (A) and stomatal closure (B) was carried

out by the methods described in the materials and methods. Bar indicates 100 µm.



Primers

M4

RV

PLC2s VIGSS

PLC2s VIGSA

PLC2-1 VIGSS

PLC2-1 VIGSA

PLC2-2 VIGSS

PLC2-2 VIGSA

PLC2-1rtpF

PLC2-2rtpF

PLC2-1&2-2rtpR

NbAcre31rtp F

NbAcre31rtp R

NbPti5rtp F

NbPti5rtp R

NbACTrtpF

NbACTrtpR

PR-4rtpF

PR-4rtpR

Sequence

5’-GTTTTCCCAGTCACGAC-3’

5’-CAGGAAACAGCTATGGAC-3’

5’- GTCGACCATCTAACTCCAGATCTTCAGGC-3’

5’- GTCGACCTTTCTTTGAGGCATCTTTTTCC-3’

5’- GTCGACGGAAGGGAGAGAAGTACAG-3’

5’- GTCGACATATTTCTCAACCATAACTCGAAC-3’

5’- GTCGACGGAAGGGAGAGAAGTACAC-3’

5’- GTCGACGGCAAAATATTTCTCAACTCG-3’

5’- GGAGAAAAATGTAACTTTG-3’

5’- GGAGAAAAATGTAACCTTA-3’

5’- CCTGTGTATATGTAGTAATG-3’

5’- AAGGTCCCGTCTTCGTCGGATCTTCG-3’

5’- AAGAATTCGGCCATCGTGATCTTGGTC-3’

5’- CCTCCAAGTTTGAGCTCGGATAGT-3’

5’- CCAAGAAATTCTCCATGCACTCTGTC-3’

5’-CGGAATCCACGAGACTACATAC-3’

5’-GGGAAGCCAAGATAGAGC-3’

5’-GGCCAAGATTCCTGTGGTAGAT-3’

5’-CACTGTTGTTTGAGTTCCTGTTCCT-3’

Purpose

Sequencing

Sequencing

For VIGS vector

For VIGS vector

For VIGS vector

For VIGS vector

For VIGS vector

For VIGS vector

qRT-PCR

qRT-PCR

qRT-PCR

qRT-PCR

qRT-PCR

qRT-PCR

qRT-PCR

qRT-PCR

qRT-PCR

qRT-PCR

qRT-PCR

Table S1 List of primers used in this study.



Plasmid

pMD20

pMD-NbPLC2s

pMD-NbPLC2-1

pMD-NbPLC2-2

pPVX201

pPVXPLC2s

pPVXPLC2-1

pPVXPLC2-2

P35S-GUS

P35S-AvrA

P35S-PopP1

Table S2  List of plasmids used in this study.

Relevant characteristics

Cloning vector pMD20, Ampr

pMD20 carrying identical sequence of NbPLC2-1 and NbPLC2-2 fragment for VIGS

pMD20 carrying NbPLC2-1 fragment for VIGS

pMD20 carrying full length NbPLC2-2 fragment for VIGS

pPVX binary vector, Kmr

pPVX binary vector containing identical sequence of NbPLC2-1 and NbPLC2-2 fragment for VIGS 

pPVX binary vector containing PLC2 -1 cDNA fragment for VIGS

pPVX binary vector containing PLC2 -2 cDNA fragment for VIGS

pGreen binary vector carrying ß-glucronidase (GUS)

pMDC32-derived plasmid that contains the full-length avrA

pAM-PAT-P35S-GW-CFP–derived plasmid that contains the popP1

Reference

Takara Bio

This study

This study

This study

Baulcombe et al., 1995

This study

This study

This study

Katou et al., 2003

Poueymiro et al. 2009

Poueymiro et al. 2009


