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Figure S1 Defects in miRNA-guided silencing are not detectable in era1 and plp single mutants 
(A) era1 mutation does not cause derepression of the stable, transgenic GFP171.14 silencing system that 

uses a constitutively expressed GFP transgene containing a miR171 target site in the 3’-UTR 
immediately downstream of the stop codon (1,2). Total protein fractions in 16-day old seedlings 
were analyzed by western blot and were developed with a GFP antibody. 

(B) era1 mutation does not cause derepression of the stable transgenic SPL9:GUS silencing system that 
uses a translational fusion of the natural miR156 target, SPL9 to GUS (3). The panel shows relative 
GUS activity in total protein extracts of Col-0 and era1-2 10-day-old seedlings expressing the 
SPL9:GUS fusion reporter (SPL9:GUS) or its control in which the miR156 target site is mutated 
(SPL9:GUSm). Error bars represent standard deviation between duplicates. 

(C) Relative luciferase activity in total lysates of Col-0 and era1-2 16-day old seedlings expressing a 
miR403 luciferase reporter construct (LUC:403), or its control in which the miR403 target site is 
mutated (LUC:403m). The luciferase coding sequence is followed by the AGO2 3’UTR carrying the 
miR403 target site, and expressed under the control of the ubiquitin10 promoter, as shown in the, 
schematic representation of the construct. 

(D) Quantitative RT-PCR analysis of mRNA abundance of miRNA targets in 16-day old seedlings. Error 
bars represent standard deviation between triplicates.  
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Figure S2 Genetic interaction between ago1-27 and era1-2 
 Phenotypes of 22-day old plants of Col-0 wildtype and era1-2, ago1-27, and era1-2/ago1-27 

mutants. 
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Figure S3 AGO1 protein extraction from deoxycholate-solubilized microsomes 
Test of efficiency of solubilization of AGO1 and J2/J3 from microsomes by increasing 
concentrations of deoxycholate. Microsome pellets were resuspended in hypertonic lysis buffer 
containing the indicated concentrations of deoxycholate, and insoluble material was pelleted by 
centrifugation at 100.000xg for 30 minutes. S, supernatant, P, pellet. 
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Figure S4 Identification of J3 in AGO1 immuno-purified from microsome fractions 
Fusion Orbitrap MS/MS mass spectrum of the tryptic peptide of J3: SNPGEVVKPDSYK. Electron 
transmission-dissociation fragmentation resulted in high c-, z- and y- ion coverage of the peptide, 
identified with an Andromeda score of 137.14. The sample was prepared by immune-purification of 
AGO1 from deoxycholate-solubilized microsomes prepared from formaldehyde-crosslinked seedling 
tissue. S-5
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Figure S5 Effects of j2, j3, ago1-38 and hmg1-4 single mutations on membrane association of AGO1 
(A-C) Western blot of AGO1, J2/J3, HSP70, and HSP90 in total and microsome fractions prepared from 

lysates of the indicated genotypes. For total fractions, equal loading was verified by Coomassie 
staining (CBB); for microsome fractions, western blots were probed with SIP2 antibodies. In panel 
A, the loading controls panels come from different sections of the full membranes: the leftmost 
molecular weight marker corresponds to the membrane with total lysates, the rightmost molecular 
weight marker corresponds to the membrane with microsome fractions. 
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Figure S6 J2 and J3 mRNA is induced in FTase mutants 
Total RNA from 16-day old seedlings was subjected to oligo(dT)-primed reverse transcription, and 
J2 and J3 mRNAs were quantified by real-time PCR using actin as a normalization control. Error 
bars indicate standard deviations among technical triplicates. S-7
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Figure S7 Analysis of AGO1 levels in membrane fraction upon J2/J3 knock-down  
(A) Quantitative RT-PCR analysis of J3 mRNA in Col-0 seedlings expressing the dexamethasone 

inducible artificial miRNA targeting J3 (amiR-J3). amiR-J3(I) and (II) indicate two independent 
lines expressing amiR-J3. Error bars represent standard deviation between triplicates. 

(B-C) Western blot of AGO1, J2/J3, and HSP90 in total and microsome fractions prepared from lysates of 
16-day old seedlings of the indicated genotypes grown in the presence of dexamethasone to induce 
the expression of the artificial miRNA. Proteins were extracted from equal amount of plant tissue, 
and the same volume was loaded on the gel was each sample. Coomassie Brilliant Blue (CBB), was 
used to stain the membranes in C. These loading controls panels come from different sections of the 
full membranes: the leftmost molecular weight marker corresponds to the membrane with total 
lysates, the rightmost molecular weight marker corresponds to the membrane with microsome 
fractions. S-8



Oligonucleotide # Oligonucleotide name Sequence 5’-3’ Use

1 RP-era1-C-Fw CCTAGGAGATTACATCTTGAG Genotype era1-9

2 LP-era1-C-Rv CAATTTGTTCGTCCTACCTTG Genotype era1-9

3 LB1* GCCTTTTCAGAAATGGATAAATAGCCTTGCTTCC Genotype era1-9

4 era1-06-fw AAGTCTGGACCCATTATGCTA Genotype era1-2

5 era1-08-rv CATCATCATCACTGTCTTCAA Genotype era1-2

6 plp-C09-Fw AAACGAGAGCTCATGGCGATA Genotype plp-3

7 plp-C09-Rv CTGCCACTGTAATCTTGCTCT Genotype plp-3

8 GABI_O8760-Rv* GGGCTACACTGAATTGGTAGCTC Genotype plp-3

9 LP2-J2-d2-Fw GAAGAGGACCTTCAAGGAAGA Genotype j2-2

10 RP2-J2-d2-Rv TCATAAGCCTGTGCTAACTCT Genotype j2-2

11 J3-2-TDNA-Fw ATATACCAGAGGCCATTCATG Genotype j3-2

12 J3-UTR-TDNA-Rv TCACTATAAATTAATAAAATTGCG Genotype j3-2

13 LBb1.3* ATTTTGCCGATTTCGGAAC Genotype j2-2 and j3-2

14 SAQQ-PfeI-Fw GGTGGTGCTCAAAGGGTGGAAT Genotype J3C417S 

15 SAQQ-PfeI-Rv GCAAGAGACAAATTGGTTGGAGC Genotype J3C417S

16 miR156 probe GTGCTCACTCTCTTCTGTCA Northern hybridization

17 miR159 probe TAGAGCTCCCTTCAATCCAAA Northern hybridization

18 miR160 probe TGGCATACAGGGAGCCAGGCA Northern hybridization

19 miR167 probe TAGATCATGCTGGCAGCTTCA Northern hybridization

20 miR166 probe GGGGAATGAAGCCTGGTCCGA Northern hybridization

21 miR398 probe CAGGGGTGACCTGAGAACACA Northern hybridization

22 miR403 probe AATTAGATTCAAGCACAAAACA Northern hybridization

23 U6 probe AGGGGCCATGCTAATCTTCTC Northern hybridization

24 PHB_FWD_qPCR AGAGTTCCTTTCCAAGGCTACAG PHB qPCR

25 PHB_REV_qPCR ATAGCGACTATGCCAATAGAATCC PHB qPCR

26 REV_qPCR_Fw1 TAC ACA GCT GAG CAA GTC GA REV qPCR

27 REV_qPCR_Rv1 GTT GTC GAC GGA GAG AGC TA REV qPCR

28 MYB65_FWD_qPCR GATGGTTCCTGATAGCCATACAGTTAC MYB65 qPCR

29 MYB65_REV_qPCR TAGGCATCAACAGAGTCAAGGAGATC MYB65 qPCR

30 YUC5_qPCR_Fw TTC CAG AGA TCG ATG GGC TC YUC5 qPCR

31 YUC5_qPCR_Rv TCC ACA TCC GAC GAC AAG AA YUC5 qPCR

32 IAA20_qPCR_Fw1 TGT CTC TTA ATG GCT ACC GCG ACT IAA20 qPCR

33 IAA20_qPCR_Rv1 TCA GCC CAG AGA ATG GAT GCG T IAA20 qPCR

34 IAA30_qPCR_Fw1 TTC AAT GCT TCA ATC CTT TGG IAA30 qPCR

35 IAA30_qPCR_Rv1 AGC ACG TGA CTC TTC TCA CTA CA IAA30 qPCR

36 CP1 qt F CAAGGAACTTGCGGAAGTTGT CP1 qPCR

37 CP1 qt R CGTAGTCCATTAAACCGCCG CP1 qPCR

38 TAA1_qPCR_Fw TGG AGA ACT CGA GGA AAC CC TAA1 qPCR

39 TAA1_qPCR_Rv CAC CTG TCA CCC ATC TTC CT TAA1 qPCR

40 AGO1_FWD_qPCR AAGGAGGTCGAGGAGGGTATGG AGO1 qPCR

41 AGO1_REV_qPCR CAAATTGCTGAGCCAGAACAGTAGG AGO1 qPCR

42 SPL3_FWD_qPCR CAAGTAGTAGTGGAGTTTGTCAGGTCG SPL3 qPCR

43 SPL3_REV_qPCR TTTCCGCCTTCTCTCGTTGTGTCC SPL3 qPCR

44 TIR1_FWD_qPCR GCCTCTCTCTATCTGGCCTCTT TIR1 qPCR

45 TIR1_REV_qPCR AGGGCAGCTCTCTGGTCTCGA TIR1 qPCR

46 ARF8_FWD_qPCR AGATGTTTGCTATCGAAGGGTTGTTG ARF8 qPCR

47 ARF8_REV_qPCR CCATGGGTCATCACCAAGGAGAAG ARF8 qPCR

48 CIP4_FWD_qPCR CAGTGAGTTGACATCTACTCCAGTTAC CIP4 qPCR

49 CIP4_REV_qPCR CGTTCACAATTTCTCTTGAAGC CIP4 qPCR

50 CSD2_FWD_qPCR TTTCATCTCCATGAGTTTGGTG CSD2 qPCR

51 CSD2_REV_qPCR AAAGGCTCTTCCAACAACAGA CSD2 qPCR

52 AGO2_qPCR_Fw TAACTCCTTTTTTCTGGTAGA AGO2 qPCR

53 AGO2_qPCR_Rv ACCAAAAAAAGAAGAAGACGT AGO2 qPCR

54 TAS1B_FWD_qPCR CCATGTGTCAGTTTCGACCA TAS1B qPCR

55 TAS1B_REV_qPCR GGTGAATGGTTAGATACCGATGA TAS1B qPCR

56 PHV_FWD_qPCR CGTGATGTTAACAACCCAGCTA PHV qPCR

57 PHV_REV_qPCR CGTGAAACAGCTACGATACCAA PHV qPCR

58 SCL6-IV_FWD_qPCR TGTCTAGCTCAGGGGATATTGG SCL6-IV qPCR

59 SCL6-IV_REV_qPCR AGCTGCTCTTTCTAATGGCTTC SCL6-IV qPCR

60 J3-qPCR-1-Fw GAGGCCCCTTTGGAGGTA J3 qPCR

61 J3-qPCR-1-Rv GGATGAACAACATCCTCACCA J3 qPCR

62 J2-qPCR-1-Fw GGTAGTGGTGGACACCCATTC J2 qPCR

63 J2-qPCR-1-Rv GGATGAACAACATCtTCACCA J2 qPCR

64 J3-qPCR-2-Fw TCCTTAGAGAGACTTTGACCCA J3 qPCR

65 J3-qPCR-2-Rv AACAAGTTTCGATGTTCCACCG J3 qPCR

66 J2-qPCR-2-Fw CAACATGCGCATCTTAGTGATC J2 qPCR

67 J2-qPCR-2-Rv GAATTAGGACGAGGTTCTTCC J2 qPCR

68 SUL-fwd probe ATATCGAAAAGGCTTTGACAGAAG Northern hybridization

69 SUL-rev probe AATCTGGTCTTGAAGCTTGTCC Northern hybridization

70 UBQ10(U)_fwd GGCTTAATGTGCTTTCCTTACATTCTGAGCC USER cloning: UL403 and UL403m

71 UBQ10(U)_FLuc_rev ATCCAATCUGTTAATCAGAAAAACTCAG USER cloning: UL403 and UL403m

72 FLuc(U)_UBQ10_fwd AGATTGGAUCCACCATGGAAGACGCC USER cloning: UL403 and UL403m

73 FLUC(U)_RV ACAATTUGGACTTTCCGCCCTTCTT USER cloning: UL403 and UL403m

74 AGO2_3'UTR(U)_FW AAATTGUGAAGAAGAGAGTGAGTTT USER cloning: UL403 and UL403m

75 403mut(U)_RV ATCTAAGTUGCACAAACTCCTTTCTACCA USER cloning: UL403 and UL403m

76 403mut(U)_FW AACTTAGAUATTGGGTTTTTCGTAGTG USER cloning: UL403 and UL403m

77 AGO2_3'UTR(U)_RV GGTTTAAUACCAAAAAAAGAAGAAGAC USER cloning: UL403 and UL403m

Supplementary Table S1: Oligonucleotydes used in this study
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Table  S2 

Accession	   Mutant	   Transgene	   Insertion	  	   Reference	  
Col-‐0	   era1-‐2	   	   	   (4)	  
Ler	   era1-‐4	   	   	   (5)	  
Col-‐0	   era1-‐9	   	   SAIL_146D09	   (6,7)	  
Col-‐0	   ggb-‐1	   	   	   (8)	  
Col-‐0	   plp-‐3	   	   GABI-‐KAT	  386C07	   (7,9)	  

Col-‐0	   ago1-‐27	   	   	   (10)	  
Col-‐0	   ago1-‐38	   	   	   (11)	  
Col-‐0	   dcl1-‐11	   	   	   (12)	  
Col-‐0	   dcl1-‐11/era1-‐2	   	   	   This	  work	  
Col-‐0	   ago1-‐27/era1-‐2	   	   This	  work	  
Col-‐0	   hsp90.2-‐3	   	   	   (13)	  
Col-‐0	   hsp90.2-‐3/era1-‐2	   	   This	  work	  
Col-‐0	   	   SUC:SUL	   	   (14)	  
Col-‐0	   era1-‐2	   SUC:SUL	   	   This	  work	  
Col-‐0	   plp-‐3	   SUC:SUL	   GABI-‐KAT	  386C07	   This	  work	  
Col-‐0	   j2-‐2/j3-‐2	   SUC:SUL	  +	  J3(WT)/J3(C417S)	   	   This	  work	  
Col-‐0	   j2-‐2/j3-‐2	   SUC:SUL	  +	  J3(WT)/J3(C417S)	   	   This	  work	  
Col-‐0	   	   pJ3:2xFLAG-‐2xHA-‐J3	   	   (7)	  
Col-‐0	   	   pJ3:2xFLAG-‐2xHA-‐J3(C417S)	   	   (7)	  
Col-‐0	   j3-‐1	   	   SALK_132923	   (15)	  
Col-‐0	   j3-‐2	   	   SALK_141625	   (7,16)	  
Col-‐0	   j2-‐2	   	   SALK_071563	   (7,16)	  
Col-‐0	   j2-‐2	   pDEX:amiR-‐J3	   	   (7)	  
Col-‐0	   j2-‐2/era1-‐2	   pDEX:amiR-‐J3	   	   This	  work	  
Col-‐0	   j3-‐1	   pJ3:J3	   	   (7)	  
Col-‐0	   j3-‐1	   pJ3:J3(C417S)	   	   (7)	  
Col-‐0	   j2-‐2/j3-‐2	   pJ3:J3	   	   (7)	  
Col-‐0	   j2-‐2/j3-‐2	   pJ3:J3(C417S)	   	   (7)	  
Col-‐0	   j3-‐1/plp-‐3	   	   	   This	  work	  
Col-‐0	   	   SPL9:GUS/SPL9:GUSm	   	   (17)	  
Col-‐0	   era1-‐2	   SPL9:GUS/SPL9:GUSm	   	   This	  work	  
Col-‐0	   plp-‐3	   SPL9:GUS/SPL9:GUSm	   GABI-‐KAT	  386C07	   This	  work	  
Col-‐0	   	   GFP171.14	   	   (1)	  
Col-‐0	   era1-‐2	   GFP171.14	   	   This	  work	  
Col-‐0	   	   UL403/UL403m	   	   This	  work	  
Col-‐0	   era1-‐2	   UL403/UL403m	   	   This	  work	  

	  
Table S2. Arabidopsis mutants and transgenic lines used in this study. 
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Table  S3 
	  
Antibody   Organism/type/antigen   Reference  
AGO1  (for  IP)   Rabbit/polyclonal   Agrisera  AS09  527  
AGO1  (western)   Rabbit/polyclonal/peptide   This  work  
ChlI  (SUL)   Rabbit/polyclonal/Synechosystis  

ChlI  protein  
(18),  (19)  

Hsp40  (J2/J3)   Rabbit/polyclonal/peptide   This  work  
Hsp70   Rabbit/polyclonal   Agrisera  AS08  371  
Hsp90-1   Rabbit/polyclonal   Agrisera  AS08  346  
FLAG   Mouse/monoclonal/peptide   Sigma  A8592  
SIP2   Rabbit/polyclonal   Agrisera  AS09  496  
BiP   Rabbit/polyclonal   Agrisera  AS09  481  
ARF1   Rabbit/polyclonal   Agrisera  AS08  325  
H+/ATPase   Rabbit/polyclonal   Agrisera  AS07  260  
V/ATPase   Rabbit/polyclonal   Agrisera  AS09  577  
VDAC1   Rabbit/polyclonal   Agrisera  AS07  212  
PEX14   Rabbit/polyclonal   Agrisera  AS08  372  
	  
Table S3. Antibodies used in this study 
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