
Suppor&ng	informa&on	figure	S1:	The	translated	coding	sequence	of	the	tobacco	NtDGK5	gene.	The	iden5fied	nucleic	acid	
sequence	was	deposited	in	GenBank	under	the	reference	#	1902348.	It	codes	for	a	493-amino	acid-long	protein	(55.24kDa),	
having	 a	 predicted	 pI	 of	 6.75.	 In	 silico	 transla5on	 was	 performed	 using	 the	 freeware	 ORF	 Finder	 available	 at	 the	 NCBI	
website	(hTp://www.ncbi.nlm.nih.gov/gorf/gorf.html).	



AtDGK5sv     482 CTGCAGTGGAGTCGTTTTTGGAACAAGTGTTGAAGGCAAAAGTGATGAAGATTGACAATT 
AtDGK5lv     482 CTGCAGTGGAGTCGTTTTTGGAACAAGTGTTGAAGGCAAAAGTGATGAAGATTGACAATT 
AtDGK6       503 CTTCGGTGGAGTCTTTTTTGGGTAAAGTGATCAATGCAAAAGAGATGAAGATAGACAATT 
LDGK1        488 ACTCCGTCATCTCTTTTTTGAAGCAAGTAATGAACGCAAAGGAAATGAAGATGGACAGTT 
SGN-U585112  872 ACTCTGTCATCTCCTTTTTGAAGCAAGTAATGAATGCAAAGGAAATGAAGATGGACAGTT 
SGN-U439985  577 ACTCCGTCATCTCATTTTTGAAGCAAGTAATGAATGCAAAAGAAATGAAGATGGACAGTT 
SGN-U439984  620 ACTCGGTTATCTCATTCATGAAGCAAGTAATGGATGCAAAAGAAATGAAGATAGACAGTT 
AtDGK3       650 CTGCTGTTAAAAGAACACTCCATCGCGCAAGTATGGGTCCAGTTGCTAGACTTGACAGCT 
AtDGK7       659 CTGCTATGAAAAGAACATTACATCGAGCAACTTTAGGTTCCATTGCTCGATTAGATAGCT 
AtDGK4       647 CTGCGATAAAACGAACACTTCATAGAGCAAGTGTTGCTCCTATAAGCCGTTTAGATAGTT 
SGN-U433298  693 CAGCCACGAAAAGAATTCTTGACAGGGTTGCCAATGGTCCTATCTGCCGTCTAGATAGCT 
SGN-U472030  503 CAGCCACGAAAAGAATTCTTGACAGGGTTGCCAATGGTCCTATCTGCCGTCTAGATAGCT 
SGN-U440091  812 CAGCCACAAAAAGTATTCTTGACAGAGTTGCAACAGGTCCAATTAACCATCTGGATAGTT 
 
AtDGK5sv     542 GGCACATACTTATGAGGATGAAAACTCCCAAAGAAGGTGGTTCTTGTGATCCTGTTGCTC 
AtDGK5lv     542 GGCACATACTTATGAGGATGAAAACTCCCAAAGAAGGTGGTTCTTGTGATCCTGTTGCTC 
AtDGK6       563 GGAAGATACTTATGAGGATGAAGCATCCCAAGGAAGGC---TCTTGTGAT------ATTA 
LDGK1        548 GGCACATTCTTATGAGGATGAGGGCACCAAAAGTTGGT---TCTTGTGATCCTGTTGCAC 
SGN-U585112  932 GGCACATTCTTATGAGGATGAGGGCACCAAAAGTTGGT---TCTTGTGATCCTGTTGCAC 
SGN-U439985  637 GGCACATTCTTATGAGGATGAGAGCACCAAAAGGTGGT---TCTTGTGATCCTATTGCAC 
SGN-U439984  680 GGCACATTCTAATGAGGATGAGAGCACCAAAAGAGGGT---TCTTGTGATCCTATTGCAC 
AtDGK3       710 GGAAGATTTTAGTGTCAATG------CCA------------TCTGGAGA---------AG 
AtDGK7       719 GGAAGATTGTAGTGTCGATG------CCA------------TCTGGAGA---------AG 
AtDGK4       707 GGAATATTCTGATTACAATG------CCT------------TCTGGTGA---------AA 
SGN-U433298  753 GGAATCTTGTAATATCAATG------CCA------------GCTGGGGA---------AG 
SGN-U472030  563 GGAATCTTGTAATATCAATG------CCA------------GCTGGGGA---------AG 
SGN-U440091  872 GGAATCTTGTAATATCAATG------CCC------------GCTGGGGA---------AA 
 
AtDGK5sv     602 CTCTTGAGTTACCACATTCTCTACATGCATTTCACCGTGTTT-CTCCAACTGAT---GAA 
AtDGK5lv     602 CTCTTGAGTTACCACATTCTCTACATGCATTTCACCGTGTTT-CTCCAACTGAT---GAA 
AtDGK6       614 CTCTTAAGCTACCACATTCTCT---------TCCTCGTATTT-TCCCATCAGAT---CAA 
LDGK1        605 CGCTTGAATTGCCTCATTCTTTGCATGCCTTTCACCGGGTTT-CTCCATCTGAT---GAA 
SGN-U585112  989 TGCTTGAATTGCCTCATTCTTTGCATGCCTTTCACCGGGTTT-CTCCATCTGAT---GAA 
SGN-U439985  694 CGCTTGAATTGCCTCATTCTTTGCATGCATTTCACCGGGTTT-CTC-ATCTGAT---GAA 
SGN-U439984  737 CACTTGAATTGCCTCATTCGTTGCATGCGTTTCACCGAGTGT-CTTCATCTGAC---GAT 
AtDGK3       743 TCGTAGATCCTCCTTATTCTTTA-AAACCCGC--TGAAGAAAAC-GAACTTGATCAGGGT 
AtDGK7       752 TCGTTGATCCTCCTTATTCTTTG-AAGCCTACAATAGAGGAAACTGCACTTGATCAGGCT 
AtDGK4       740 TTGTGGATCCTCCTTATTCTTTA-AAGGCTACA--CAAGAATGTTACA-TTGACCAGAAT 
SGN-U433298  786 CTTTGGAGACACCTTATTCTTTA-AAACCTTC---GGAGTGTGCATCTCTTGATCAGGAA 
SGN-U472030  596 CTTTGGAGACACCTTATTCTTTA-AAACCTTC---GGAGTGTGCATCTCTTGATGAGGAA 
SGN-U440091  905 AACTGGAAACACCTCATTCTCTG-AAACCTAC---TGAGGATGCCTCTCTTGATCAGGAA 
 

AtDGK5sv     658 CTAAACAAGGAAGGC----TGCC-----------ACACTTTTCGAGGAGGGTTCTGGAAT 
AtDGK5lv     658 CTAAACAAGGAAGGC----TGCC-----------ACACTTTTCGAGGAGGGTTCTGGAAT 
AtDGK6       661 GAAAATATGGAAGGT----TACC-----------ATACATATCGTGGGGGATTCTGGAAT 
LDGK1        661 CTGAACGTGGAAGGT----TTCC-----------ATACATTCCGTGGAGGTTTCTGGAAT 
SGN-U585112 1045 CTGAACGTGGAAGGT----TTCC-----------ATACATTCCGTGGAGGTTTCTGGAAT 
SGN-U439985  749 CTGAATGTGGAAGGT----TTCC-----------ATACATTCCGTGGAGGTTTCTGGAAT 
SGN-U439984  793 CTTAATGTGGAAGGA----TACC-----------ATACATTTCGTGGAGGATTCTGGAAT 
AtDGK3       799 TTGGACGCGGGAATTGATGCGCCTCCACTTGCAAAGGCTTATGAAGGTGTTTTCTACAAT 
AtDGK7       811 TTGGATGCTGATGGAGATGTACCTCCTAAAGCAAAGTCTTATGAAGGAGTGTTCTACAAC 
AtDGK4       796 TTGGAGATAGAGGGAGAGATCCCTCCATCGACGAATGGCTATGAAGGAGTCTTCTACAAT 
SGN-U433298  842 TTGGAAGTTGATGGTCAATTACCAGAGAAGTCGTCCTACTATCAAGGAGTATTTTACAAT 
SGN-U472030  652 TTGGAAGTTTATGGGCAATTACCAGAGAAGTCGTCCTACTATCAAGGAGTATTTTACAAT 
SGN-U440091  961 TTGGATATTGATGGTGAGTTGCCCAAGAAATTGTCCAACTATCAAGGAGTATACTACAAC 
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Suppor&ng	informa&on	figure	S2:	Par5al	alignment	of	plant	DGK	coding	sequences	from	clusters	II	and	III.	This	figure	shows	
the	nucleic	acid	coding	region	used	for	miRNA	design	(squared	in	red),	which	is	highly	conserved	among	cluster	III	members	
and	divergent	with	cluster	II	counterparts.	Full-length	nucleic	acid	sequences	were	aligned	using	version	2.0.10	of	Clustal	X	
(Larkin	 et	 al.	 2007)	 and	 the	 resul5ng	 alignment	 was	 processed	 online	 at	 the	 BoxShade	 server	 (
hTp://www.ch.embnet.org/so_ware/BOX_form.html).	 Roman	 numbers	 (II	 and	 III)	 on	 the	 right	 of	 the	 alignment	 indicate	
DGK	cluster.	
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Suppor&ng	informa&on	figure	S3:	Effects	of	inhibitors	on	the	alkaliza5on	triggered	by	cryptogein.	Cells	were	preincubated	
15	min	with	 inhibitors	 (or	DMSO,	 solvent	of	 the	 inhibitors)	before	cryptogein	 (50	nM)	elicita5on.	Final	 concentra5ons	of	
edelfosine,	R59022	and	R59949	were	25	µM,	75	µM	and	75	µM,	respec5vely.	R59949	is	another	DGK	inhibitor.	Extracellular	
pH	alkaliniza5on	was	measured	and	reported	as	the	difference	between	ini5al	and	final	(1	hour	of	cryptogein	treatment)	pH	
values.	Means	+/-	SD.	
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Suppor&ng	 informa&on	 figure	 S4:	 Topology	of	 the	 sixteen	 iden5fied	 tobacco	
DGK	proteins.	Protein	structure	is	depicted	for	the	3	phylogene5c	clusters.	DGK	
nucleic	acid	 sequences	were	 retrieved	 from	 the	Solanacea	Genomics	Network	
(SGN)	 database	 (hTps://solgenomics.net/)	 using	 the	 BLAST	 algorithm	 and	
keyword	search	 tool.	Known	Arabidopsis,	 rice	and	 tomato	DGKs	were	used	as	
nucleic	 acid	 sequence	 queries.	 Upon	 in	 silico	 transla5on	 using	 ORF	 Finder	
(hTp://www.ncbi.nlm.nih.gov/gorf/gorf.html),	 the	 resul5ng	polypep5des	were	
compared	 to	 their	 Arabidopsis	 counterparts	 and	 the	 Conserved	 Domain	
Architecture	 Retrieval	 Tool	 (CDART,	 (Geer	 et	 al.	 2002))	 was	 used	 to	 predict	
domain	 loca5on.	 Within	 a	 panel	 (corresponding	 to	 one	 protein	 cluster),	 the	
closest	 Arabidopsis	 rela5ve	 is	 followed	 by	 orthologous	 tobacco	 translated	
sequences.	The	 laTer	are	referenced	by	their	SGN	numbers	and	the	 iden5fied	
part	of	the	protein	is	presented.	The	length	of	the	corresponding	con5gs	is	also	
indicated	 in	 green.	 Abbrevia5ons:	 AtDGK5lv,	 AtDGK5	 long	 splice	 variant;	
AtDGK5sv,	 AtDGK5	 short	 splice	 variant;	 C1,	 DAG	 binding	 domain;	 CBD,	
calmodulin-binding	 domain;	 DGKcat,	 DGK	 cataly5c	 domain;	 DGKacc,	 DGK	
accessory	 domain.	 The	 grey	 rectangle	 localized	 to	 the	 N-terminal	 part	 of	
AtDGK1	represents	a	transmembrane	domain.	



                         ** 
AtRbohD  140  SRELRRVFS--RRPSPAVRRFDR 160  
NtRbohD  129  SQELRRLASLNKRPIP-TGRFDR 150  

Suppor&ng	 informa&on	 figure	 S5:	 Iden5fica5on	 of	 the	 PA	 binding	 domain	 of	 NtRBOHD	 by	 alignment	with	 the	 cognate	
domain	 of	 Arabidopsis	 isoform	 D.	 Full	 length	 primary	 amino-acid	 sequences	 of	 RBOHD	 from	 Arabidopsis	 thaliana	
(SwissProt:Q9FIJ0.1)	and	Nico;ana	tabacum	(GenBank:ABN58915)	were	aligned	using	version	2.0.10	of	Clustal	X	(Larkin	et	
a l .	 2007)	 and	 the	 resul5ng	 a l ignment	 was	 then	 processed	 onl ine	 at	 the	 BoxShade	 server	 (
hTp://www.ch.embnet.org/so_ware/BOX_form.html).	 Stars	 indicate	 the	 two	 basic	 amino-acid	 residues	 experimentally	
proven	to	be	cri5cal	for	interac5on	with	PA	(Zhang	et	al.	2009).	Note	the	conserva5on	of	these	residues	between	the	two	
proteins.	


