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SUPPLEMENTAL FIGURE LEGENDS 

 
Figure S1. At3G27200 is targeted by miR398  

(A) Schematic presentation (drawn to scale) of At3G27200. The location of the 

miR398 target site is shown (black box), exons are represented by grey boxes and 

UTRs by white boxes. The sequence (Arabidopsis Col-0) of the miR398 recognition 

site (in bold) in the At3G27200 mRNA is aligned with sequences of both miR398a 

and miR398b/c. Cleavage was experimentally validated by a modified version of the 

5'-RACE PCR (20). The arrow indicates the 5' terminus cleavage product for the 

number of clones mentioned. 

(B) Duplex formed between miR398a and At3G27200. The arrow indicates the 

cleavage site. The Minimum Free Energy (MFE) of the duplex  (calculated with the 

RNA-hybrid program (21,22) is indicated.  

(C) Degradome data (24) corresponding to the signatures matching At3G27200 in 

both Col WT plants and xrn4 mutants. The arrows indicate the signatures that 

correspond to the miR398 target site identified in (A). The gene model is presented 

below. 

 

Figure S2. Duplex formed between miR398a and BCBP 5’-UTR mRNA  

The arrow indicates the cleavage site determined by 5’-RACE PCR (Figure 1). The 

mfe of the duplex is indicated. mfe of a perfect match hybrid for miR398a with itself 

is 45.7 kcal/mol and 46.9 kcal/mol for miR398b/c. 
  

Figure S3. BCBP mRNA cleavage is mediated by AGO1 

5’-RACE PCR analyses in ago1-1, ago2-1 and Col-0 plants. Total RNAs were 

extracted from bulks of plants cultivated in vitro for 15 days (ago1-1 plants were 

selected based on their phenotype and grown for an extra week). Oligos (Table S5) 

specific to BCBP (A) or CCS1 (B) mRNAs were used for the 5’-RACE PCR. BCBP 

uncleaved mRNA (C) was amplified with oligos (Table S5) localised around the 

miR398 cleavage site. M; GeneRuler 50 bp DNA ladder (Fermentas). 

 

Figure S4. CSD1, CSD2 and CCS1 mRNA levels are inversely correlated with 
miR398 levels 
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(A) qRT-PCR quantification of known miR398 mRNA targets (CSD1, CSD2 and 

CCS1) in WT (Col-0) and 35S:MIR398c plants described in Figure 2A. Average 

values of three technical qPCR repeats were compared to the level of mRNA in WT 

plants grown without copper, arbitrarily fixed to 1. Error bars indicate SD (n=6). 

(B) qRT-PCR quantification of known miR398 mRNA targets (CSD1, CSD2 and 

CCS1) in WT (Col-0) and spl7 mutants (Figure S5) described in Figure 2A. Average 

values of three technical qPCR repeats were compared to the level of mRNA in WT 

plants grown without copper, arbitrarily fixed to 1. Error bars indicate SD (n=6). 

 

Figure S5. Phenotype of the spl7 mutants 

(A) Schematic presentation (drawn to scale) of the SPL7 gene (At5G18830). The 

position of the T-DNA inserts in spl7-1 (SALK_093849) or spl7-2 (SALK_125385) 

knockout mutants is indicated. spl7-1 has been described previously (13). 

(B) Phenotype of spl7 mutants grown for two months under standard greenhouse 

conditions. 

 

Figure S6. Controls for the GFP/miR398 infiltrations 
The 35S:control:GFP construct carries a fusion between the 5’-UTR of At5G66380 

and GFP. The experiment was conducted as described in the legend of Figure 4. 

 

Figure S7. Heatmap showing degradome evidence across degradome libraries 

Nine libraries (columns; Table S2) were scanned for 77 Arabidopsis miRNA/mRNA 

alignments with bulges >=4 nucleotides and MFE ratios >= 0.8. Color codes indicate 

category of hits. Category 0: single highest peak on the transcript is at the putative 

slice site; category 1: peak at putative slice site is at a peak that is tied with one or 

more other sites for the highest value on the transcript; category 2: peak at putative 

slice site is less than the maximum but above the average for the transcript; category 3: 

data at putative slice site is less than the average for the transcript but > 1; category 4: 

one read at the putative slice site; gray bars: No data at putative slice site.  

 

Figure S8. BCBP expression data  

Data were obtained from the eFP browser (37). 
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Figure S9. Percentage of mismatches between plant miRNAs and their targets 

The percentage of mismatches (y-axis) that occur at each position relative to the 5’ 

end of the miRNA (x-axis) between conserved (blue) and non-conserved (red) 

Arabidopsis miRNAs and their 5’-RACE PCR validated cleavage targets. G:U 

pairings were treated as 0.5 base-paired. A total of 102 and 37 validated 

miRNA:mRNA duplexes were analyzed for conserved and non-conserved miRNAs, 

respectively. The frequencies of mispairs were normalized so that each miRNA 

family had equal weight. miRNAs were classified as conserved if found in 

Arabidopsis and at least one of the following species: rice, poplar, poppy, moss. List 

of targets is presented in Table S3. 

 

Figure S10. Natural variation of the BCBP miR398 target site 
(A) Sequences of the BCBP miR398 target site in a core collection of 48 Arabidopsis 

accessions. Accession numbers correspond to the ones of the resource center of 

INRA/Versailles (38). The cleavage site and the position of the bulge are indicated. 

The two polymorphic regions (indicated in red) were also the two unique ones found 

by aligning the accessions available from the 1001 genome project. 

(B) Comparison of the miR398 target site of BCBP-like genes within several plant 

species. The A. thaliana sequence corresponds to the Col-0 sequence of At5G20230. 

Sequences can be accessed using the following numbers: A. Lyrata, 

D7LZZ2_ARALL; B. napus, ES983129; B. oleracea, AM394382; R. raphanistrum, 

RR1H304TF; T. halophila, E4MY68_THEHA; B. Rapa, Bra002283;  T. halophila, 

Thhalv10014739m. Polymorphisms are indicated in red. The cleavage site is indicated 

by an arrow. The start codon is underlined. 
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SUPPLEMENTAL TABLE LEGENDS 

 
Table S1. Putative miR398 targets identified by loosening the rules in a 

conventional target finder software 
Potential miR398 targets were retrieved using the mirU software (39) with the 

following parameters: a score of 3.5, allowing six G:U pairs, one indel and five 

mismatches. Letters in red indicate mismatches with the miR398a sequence (in blue); 

letters in green G:U wobbles; the letter in pink indicates a bulge. Genes highlighted in 

yellow are targets of miR398 identified in previous works. The gene highlighted in 

blue was identified in this study. 

 

Table S2. Arabidopsis degradome libraries analysed 
 

Table S3. Predicted minimum free energies (MFE) of duplexes between miRNAs 

and targets that were experimentally validated by 5’-RACE PCR 
This list of targets was also used in Figure S9. 

 
Table S4. miRNA-target site alignments for sensors used in this study 

 

Table S5. Primers used in this study 
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  Developmental Map Absolute At5G20230 At3g27340 7796.01 Go

For ATH1 data, this probe set reaches its maximum expression level (expression potential) of 14752.1 in the Root data source.

Click Here for Table of Expression Values    Click Here for Chart of Expression Values  
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!
A. thaliana     aaaagaaaAGGGGGTGACCTGAGttc-ttcAACACAtaacata---ATGGCCGGAGTTTTCAAA!
A. Lyrata       aaaagaaaagggggtgacctgagtgc-ttcaacacataacaat---ATGGCCGGAGTTTTCAAA!
B. Napus/oleracea    aaaagggggtgacctgagttt-ttcaacacaacacaaag--ATGGCCGGAGTTTTCAAA!
R. raphanistrum      aaaagggggtgacctgagttttttcaacacaacacataga-ATGGCCGGAGTTTTCAAA!
R. sativus               gggggtgacctgagttt-ttcaacacgacacaaa---ATGTCAGGATTATTCAAA!
B. Rapa         aaaaaaaaa-ggggtgacctgagttt-ttcaacacaacacaaag--ATGGACGGAGTTTTCAAA!
T. halophila             gggggtgacctgagttgtttcaacaca-aacacaaaaATGACCGGAGTTTTCAAA!

B	
 5’-UTR	
 3’-UTR	


A	
CodonCode Aligner: CodonCode Aligner untitled project, Contig2
February 3, 2014 3:49:53 PM CET
Page 1 of 1

BEAUCLAIR_197ENK-A20230F5_E... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_263N7-A20230F5_A... AAAGGGG-TG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_224OY-0-A20230F5... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_234SAP-0-A20230F5... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_250YO-0-A20230F5... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_266N13-A20230F5_E... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_50PA-1-A20230F5_C... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_56TA-0-A20230F5_E... AAAGGGG-TG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_62ST-0-A20230F5_A... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_8PYL-1-A20230F5_C... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_190KON-A20230F5_H... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_200GRE-0-A20230F5... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_206JM-0-A20230F5... AAAGGGG-TG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_215MH-1-A20230F5... AAAGGGGGTG ACCTGAGTGC TTCAACACAT A
BEAUCLAIR_21RAN-A20230F5_G... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_229RLD-2-A20230F5... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_231RUB-A20230F5_E... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_235SAV-0-A20230F5... AAAGGGG-TG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_252AKITA-A20230F5... AAAGGGG-TG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_253ISHI-A20230F5... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_257SAK-A20230F5_F... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_166CVI-0-A20230F5... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_178ALC-0-A20230F5... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_180BLH-1-A20230F5... AAAGGGG-TG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_233SAH-0-A20230F5... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_236SHAH-A20230F5... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_25JEA-A20230F5_B... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_267N14-A20230F5_G... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_42BL-1-A20230F5_D... AAAGGGG-TG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_63LIP-0-A20230F5... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_70KN-0-A20230F5_B... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_172BUR-0-A20230F5... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_262N6-A20230F5_C... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_53SP-0-A20230F5_F... AAAGGGG-TG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_68TE-0-A20230F5_D... AAAGGGG-TG ACCTGAGTTC TTCAACACAT A
BEAUCLAIR_40PI-0-A20230F5_E... AAAGGGGGTG ACCTGAGTTC TTCAACACAT A

110 120 130 140
Contig2 AAAGGGGGTG ACCTGAGTTC TTCAACACAT A
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Table S1. Putative miR398 targets identified by loosening the rules in a conventional target finder software

ID Target Site Alignment Site Score Mismatch
Query (3' - 5') UUCCCCACUGGACUCUUGUGU
At3g06370.1 uaggggugacuugaguacacc 2020 - 2040 3 4

aaggugugaccugagaa caca
                 u

At1g08830.1 CSD1 (1) aagggguuuccugagaucaca 92 - 112 3.5 3
At1g03630.1 caggguuguucagagaacaca 986 - 1006 3.5 5
At1g12520.1 CCS1 (2) auugggagaccugggaacacu 691 - 711 3.5 5
At3g07760.1 aaaggaugaccagagaacauc 132 - 152 3.5 5
At4g26230.1 agguggugaccagagaguaca 102 - 122 3.5 5
At3g27200.1 gaguugugaccugggaacauc 256 - 276 3.5 6
At3g43860.1 ugggcgagaccugagaacaug 658 - 678 3.5 6
At4g11250.1 agacggugaucugagaacaug 132 - 152 3.5 6
At4g27510.1 agggggugacuuggaagcacu 1619 - 1639 3.5 6

References:

(1) Jones-Rhoades, M.W., and Bartel, D.P. (2004) Computational identification of plant microRNAs and their targets, including a stress-induced miRNA. Mol Cell 14, 787-799
(2) Beauclair L, Yu A, Bouché N. microRNA-directed cleavage and translational repression of the copper chaperone for superoxide dismutase mRNA in Arabidopsis. The Plant journal. 2010;62(3):454-62.

At3g15640.1 cyt oxi (1) 95 - 116 3.5 2



Table S2. Arabidopsis degradome libraries analysed

ID Reference Comments Aligned Size Distinct Positions
GSM278334 Addo-Quaye et al. (2008) Infl, dT-primed, pool-amped 1 115 958                                    456 241                                       
GSM278335 Addo-Quaye et al. (2008) Infl, ran-primed, primer-extension 4 777 733                                    400 974                                       
GSM278370 Addo-Quaye et al. (2008) Seedlings, ran-primed, primer-extension 3 757 242                                    266 608                                       
GSM280226 German et al. (2008) Infl. 15 944 398                                  2 433 256                                    
GSM280227 German et al. (2008) Infl. - xrn4 8 680 036                                    3 533 771                                    

AT1deg Ma et al. (2010) Infl. -- GSM512878 except from raw 8 207 435                                    666 623                                       
AT2deg Ma et al. (2010) Infl. -- GSM512879 except from raw 8 917 199                                    857 704                                       

GSM284751 Gregory et al. (2008) immature floral 1 601 771                                    646 568                                       
GSM284752 Gregory et al. (2008) immature floral - ein5-6 2 892 581                                    1 077 362                                    

References:

Addo-Quaye C, Eshoo TW, Bartel DP, Axtell MJ. Endogenous siRNA and miRNA targets identified by sequencing of the Arabidopsis degradome. Curr Biol. 2008;18(10):758-62.
German MA, Pillay M, Jeong DH, Hetawal A, Luo S, Janardhanan P, et al. Global identification of microRNA-target RNA pairs by parallel analysis of RNA ends. Nat Biotechnol. 2008;26(8):941-6.
Gregory BD, O'Malley RC, Lister R, Urich MA, Tonti-Filippini J, Chen H, et al. A link between RNA metabolism and silencing affecting Arabidopsis development. Dev Cell. 2008;14(6):854-66.
Ma Z, Coruh C, Axtell MJ. Arabidopsis lyrata small RNAs: transient MIRNA and small interfering RNA loci within the Arabidopsis genus. Plant Cell 2010 Apr;22(4):1090-103.



Table S3. Predicted minimum free energies (MFE) of duplexes between miRNAs and targets that were experimentally validated by 5’-RACE PCR

miRNA AGI Gene MFE Reference 5'-RACE PCR validation
miR156/157 AT2G33810 SPL3 -38.9 (3)

AT1G27370 SPL10 -38.1 (4)
AT1G53160 SPL4 -36.1 (3)
AT5G43270 SPL2 -37.9 (5)
AT3G15270 SPL5 -35.4 (3)
AT2G42200 SPL9 -37.9 (17) (28)
AT1G69170 SPL6 -38.2 (17) (18)
AT1G27360 SPL11 -38.2 (17)
AT5G50570 SPL13 -37.7 (17)
AT3G57920 SPL15 -37.9 (17)

miR159 AT5G55930 OPT1 -32.3 (6)
AT3G11440 MYB65 -37.7 (7) (4) (29)
AT5G06100 MYB33 -37.7 (7) (29) (30)
AT5G18100 CSD3 -26.6 (18)
AT2G34010 MRG1 -33.1 (18) (20)
AT2G32460 MYB101 -34.9 (20) (30)
AT4G37770 ACS8 -32.1 (20)
AT3G60460 MYB125 -35.4 (20)
AT4G27330 NOZZLE1 -33.1 (21)

miR160 AT1G77850 ARF17 -51.4 (5) (8)
AT2G28350 ARF10 -44.5 (5) (8)
AT4G30080 ARF16 -44.9 (8)

miR162 AT1G01040 DCL1 -39.1 (9)
miR164 AT1G56010 NAC1 -43.4 (10)

AT3G15170 CUC1 -44.9 (5) (10)
AT5G07680 ANAC079/ANAC080 -44.3 (10)
AT5G53950 CUC2 -44.6 (5) (10)
AT5G61430 ANAC100 -44.2 (10)
AT5G39610 NAC2 -37.9 (17)

miR165/166 AT1G30490 PHV -42.3 (11)
AT1G52150 ATHB-15 -42.8 (11)
AT2G34710 PHB -42.3 (11)
AT4G32880 ATHB-8 -42.3 (11)
AT5G60690 REV -42.3 (12) (11)

miR167 AT5G37020 ARF8 -36.5 (5)
AT1G51760 IAR3 -33.6 (22)

miR168 AT1G48410 AGO1 -38.5 (4)
AT3G58030 zinc finger prot -30.2 (18)

miR169 AT5G06510 NF-YA10 -37.5 (19)
AT1G17590 NF-YA8 -39.1 unpublished data (N Bouché)
AT1G72830 NF-YA3 -37.4 unpublished data (N Bouché)
AT5G12840 AtHAP2A -34.5 (18)
AT1G54160 NF-YA5 -39.7 (23)
AT3G05690 NF-YA2 -37.5 unpublished data (N Bouché)

miR170 AT3G60630 SCL6 III -39.5 (13)
AT4G00150 SCL6 IV -39.8 (13)
AT2G45160 SCL6 II -39.5 (24)

miR172 AT2G28550 TOE1 -37.9 (5)
AT4G36920 AP2 -38.8 (5)
AT5G60120 TOE2 -39.5 (5)
AT5G67180 TOE3 -37.7 (5)
AT2g39250 SNZ -35.7 (18) (31)
AT3g54990 SMZ -37.7 (18) (31)
AT1G24793 ATLPXC1 nd (25)
AT5G16480 ATPFA-DSP5 nd (25)

miR319 AT1G30210 TCP24 -39 (7)
AT1G53230 TCP3 -39 (7)
AT2G31070 TCP10 -39 (7)
AT3G15030 TCP4 -39.4 (7)
AT4G18390 TCP2 -39.1 (7)

miR390 AT3G17185 TAS3a -38.2 (15)
miR393 AT1G12820 IPS1 -38.4 (14)

AT3G23690 bHLH DNA-binding -38.3 (14)
AT3G26810 AFB2 -38.4 (14)
AT3G62980 TIR1 -40.1 (14)
AT4G03190 GRH1 -34.5 (14)

miR394 AT1G27340 F-box -38.2 (14)
miR395 AT5G10180 SULTR2;1 -36.5 (15) (26)

AT5G43780 APS4 -38.5 (14) (26)
ATG322890 APS1 -34.4 (26)

miR396 AT2G36400 AtGRF3 -33.9 (14)
AT4G24150 AtGRF8 -33.7 (14)
AT5G53660 AtGRF7 -33.6 (14)
AT2G22840 AtGRF1 -33.9 (14)
AT4G37740 AtGRF2 -33.9 (14)
AT2G45480 GRL9 -33.7 (14)
AT1G10120 transc factor nd (17) (18)
AT1G53910 RAP2.12 nd (25)
AT5G43060 MMG4.7 nd (21)
AT3G14110 FLU nd (21)

miR397 AT2G38080 IRX12 LAC4 -39.4 (14) (27)
AT5G60020 LAC17 -37 (14) (27)
AT2G29130 LAC2 -39.2 (14) (27)
AT3G60250 PROTEIN KINASE CK2 -35 (18)

miR398 AT3G15640 cyt oxydase -36 (14)
AT2G28190 CSD2 -34.7 (14)
AT1G08830 CSD1 -34.7 (14)
AT1G12520 CCS1 -33.3 (19)
AT3G27200 plastocyanin-like -33 (25) this work
AT5G20230 BCBP -39.6 this work

miR399 AT2G33770 PHO2 site #2 -41 (15)
AT2G33770 PHO2 site #3 -41.8 (15)

miR403 AT1G31280 AGO2 -38.4 (15)
miR408 AT2G30210 LAC3 -35.8 (6) (27)

AT5G05390 LAC12 -37.9 (27)
AT5G07130 LAC13 -37.9 (27)
AT2G02850 plantacyanin -45.5 (17) (18) (27)
AT1G44790 Cu binding prot nd (18)
AT1G72230 Cu binding prot -36.5 (18)
AT5G21930 PAA2 nd (21)
AT3G22110 PAC1 nd (21)

miR472 AT1G51480 CC-NBS-LRR -41.9 (16)
AT5G43740 CC-NBS-LRR -41.9 (16)

nd: not determined
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Table S4. miRNA-target site alignments for sensors used in this study

Target Sequence and Complementarity
5’-AUCGGUAUCCAGCUAGUACAA-3’ Spacer
   ***||****|*****o****|
3’-GUCCCCACUGGACUCUUGUGU-5’ miR398b
5’-CAGGGGUGACCUGAGAACACA-3’ Perfect
   |||||||||||||||||||||
3’-GUCCCCACUGGACUCUUGUGU-5’ miR398m
5’-AGGGGGUGACCUGAGUUCUUCAACACA-3’ BCB_m
   *o|||||||||||||      ||||||
3’-GUCCCCACUGGACUC------UUGUGU-5’ miR398b
5’-CAGGGGUGACCUGAGAACAUUCUUCCA-3’ Bulge_3
   |||||||||||||||||||o*      
3’-GUCCCCACUGGACUCUUGUGU-5’ miR398b
5’-CAGGGGUGACCUGAGAACUUCUUGACA-3’ Bulge_4
   ||||||||||||||||||***
3’-GUCCCCACUGGACUCUUGUGU-5’ miR398b
5’-CAGGGGUGACCUGAGAAUUCUUCCACA-3’ Bulge_5
   |||||||||||||||||o***
3’-GUCCCCACUGGACUCUUGUGU-5’ miR398b
5’-CAGGGGUGACCUGAGAUUCUUCACACA-3’ Bulge_6
   ||||||||||||||||      |||||
3’-GUCCCCACUGGACUCU------UGUGU-5’ miR398b
5’-CAGGGGUGACCUGAGUUCUUCAACACA-3’ Bulge_7

Bulge_7    |||||||||||||||      ||||||
3’-GUCCCCACUGGACUC------UUGUGU-5’ miR398b
5’-CAGGGGUGACCUGAUUCUUCGAACACA-3’ Bulge_8
   ||||||||||||||      |||||||
3’-GUCCCCACUGGACU------CUUGUGU-5’ miR398b
5’-CAGGGGUGACCUGUUCUUCAGAACACA-3’ Bulge_9
   |||||||||||||      ||||||||
3’-GUCCCCACUGGAC------UCUUGUGU-5’ miR398b
5’-CAGGGGUGACCUUUCUUCGAGAACACA-3’ Bulge_10
   ||||||||||||      |||||||||
3’-GUCCCCACUGGA------CUCUUGUGU-5’ miR398b
5’-CAGGGGUGACCAUCUUGUGAGAACACA-3’ Bulge_11
   |||||||||||      ||||||||||
3’-GUCCCCACUGG------ACUCUUGUGU-5’ miR398b
5’-CAGGGGUGACUUCUUGCUGAGAACACA-3’ Bulge_12
   ||||||||||      |||||||||||
3’-GUCCCCACUG------GACUCUUGUGU-5’ miR398b
5’-CAGGGGUGAUUCUUCCCUGAGAACACA-3’ Bulge_13
   |||||||||      ||||||||||||
3’-GUCCCCACU------GGACUCUUGUGU-5’ miR398b
5’-CAGGGGUGUUCUUCACCUGAGAACACA-3’ Bulge_14
   ||||||||      |||||||||||||
3’-GUCCCCAC------UGGACUCUUGUGU-5’ miR398b
5’-CAGGGGUUUCUUCGACCUGAGAACACA-3’ Bulge_15
   |||||||      ||||||||||||||
3’-GUCCCCA------CUGGACUCUUGUGU-5’ miR398b
5’-CAGGGGAUCUUCUGACCUGAGAACACA-3’ Bulge_16
   ||||||      |||||||||||||||
3’-GUCCCC------ACUGGACUCUUGUGU-5’ miR398b
5’-CAGGGUUCUUCGUGACCUGAGAACACA-3’ Bulge_17
   |||||      ||||||||||||||||
3’-GUCCC------CACUGGACUCUUGUGU-5’ miR398b
5’-CAGGUUCUUCGGUGACCUGAGAACACA-3’ Bulge_18
   ||||      |||||||||||||||||
3’-GUCC------CCACUGGACUCUUGUGU-5’ miR398b
5’-CAGUUCUUCGGGUGACCUGAGAACACA-3’ Bulge_19
         ***||||||||||||||||||
      3’-GUCCCCACUGGACUCUUGUGU-5’ miR398b
5’-CAUUCUUCGGGGUGACCUGAGAACACA-3’ Bulge_20
         **|||||||||||||||||||
      3’-GUCCCCACUGGACUCUUGUGU-5’ miR398b

Bulge_18

Bulge_5

Bulge_6

Bulge_19

Bulge_20

Bulge_8

Bulge_9

Bulge_10

Bulge_11

SpacerSpacer

Perfect

BCBP

Bulge_3

Bulge_17

Bulge_4

Bulge_12

Bulge_13

Bulge_14

Bulge_15

Bulge_16



Table S5. Primers used in this study

qPCR expression analyses
gene oligo set  5'-3' sequence

BCBP At5G20230f_qPCR TAGTTCTCGACCAAGAAAAG
At5G20230r_qPCR CCATTCCGTATCATCACC

CSD1 CSD1F4 GATAGCTCAAGCACTTGATTCTTTCC
CSD1R4 GTCACACCATCGCCTTCCTGGGTG 

CSD2 CSD2F2 CAGAAGATGAGTGCCGTCATGCGG
CSD2R2 CCGAGGTCATCCTTAAGCTCGTG

CCS1 CCS1F CCCATATGACAGTACCATCA
CCS1R CCATTTCAAGATCAAACTGGCAC

5'RACE PCR
gene Oligo usage oligo set nested PCR#1*  5'-3' sequence oligo set nested PCR#2*  5'-3' sequence

BCBP 5'RACE 20230_n GCAGCTTCTGATACAACTG 20230_n2 CATCATGCCTCCCAGCAGC
5'RACE GGACACTGACATGGACTGAAGGAGTA 5'RACE GGACACTGACATGGACTGAAGGAGTA

GFP 5'RACE sGFP_R2 GTGCAGATGAACTTCAGGGTC sGFP_R GTAGGTGGCATCGCCCTCGCC
5'RACE GGACACTGACATGGACTGAAGGAGTA 5'RACE GGACACTGACATGGACTGAAGGAGTA

CCS1 5'RACE CCS1_n2 GTAGTTTTCTCCAACCCCTG CCS1_n CCCATATGACAGTACCATCA
5'RACE GGACACTGACATGGACTGAAGGAGTA 5'RACE GGACACTGACATGGACTGAAGGAGTA

BCBP mRNA amplification At5G20230 F GGGGTCATTTACTATCTTT - -
At5G20230 R GTTTCTCTTTCTCACAGTTTTC - -

*nested PCRs were done by using first  PCR#1 and  then PCR#2 oligo sets 

Design of Constructs
construct vectors oligo set  5'-3' sequence

proBCBP:BCBP pDONR207/pGWB1  At5G20230 attB1 F GGGGACAAGTTTGTACAAAAAAGCAGGCTCGGGTTATGACCGCATTCG
 At5G20230 attB2 R3 GGGGACCACTTTGTACAAGAAAGCTGGGTGAATTCAGGTGAGAAACGTATCCAC

proBCBP:2mBCBP pDONR207/pGWB1 At5g20230 mut F2 GAAAAGAAAAGGGGGTGACGTCAGTTCTTCAACACATAACATA
At5g20230 mut R2 TATGTTATGTGTTGAAGAACTGACGTCACCCCCTTTTCTTTTC

BCBP UTRs:GFP pDONR207/pGWB5 attB1 20230 5UTR F GGGGACAAGTTTGTACAAAAAAGCAGGCTGAAACCACAACAAACACAAAAATC
attB2 20230 5UTR R GGGGACCACTTTGTACAAGAAAGCTGGGTACATTATGTTATGTGTTGAAGAACTC

controlUTR:GFP pDONR207/pGWB5 attB1 AT5G66380 F GGGGACAAGTTTGTACAAAAAAGCAGGCTCTTGAACGGACGGCAGAAC
attB1 AT5G66380 R GGGGACCACTTTGTACAAGAAAGCTGGGTACATCAACGAATCCTTAGATG

Probes
Probe oligo set  5'-3' sequence

GFP/northern GFP F CAAGGACGACGGCAACTAC
GFP R GCTTGTCGGCCATGATATAG

Luciferase experiments
Name Purpose  5'-3' sequence
35SF Amplify 35S promoter GGGCCCACCCCCCTACTCCAAAAATG
35SR Amplify 35S promoter CTCGAGGTCCTCTCCAAATGAAATG
TerF Amplify 35S terminator TCCACTAGTTAATGTGTGAGTAGTTTCCCG
TerR Amplify 35S terminator GTGGCGGCCGCGATCTGGATTTTAGTACTGGA
UTRs Hybridize with UTRas to GTCGCCATGCGGTCATTACACTATCCCTAGGA
UTRas Hybridize with UTRs to CTAGTTCAAGAGTAAAAGATAGTAAAACCGG
RlucF Amplify Renilla luciferase GTCGACATGACTTCGAAAGTTTATGATCC
RlucR Amplify Renilla luciferase TCTAGATTATTGTTCATTTTTGAGAACTCGC
FlucF Amplify firefly luciferase CTCGAGATGGAAGACGCCAAAAACATAAAGA

FlucR1 Amplify firefly luciferase GAATTCTTACACGGCGATCTTTCCGCCCTTC
FlucR2 Amplify firefly GAATTCCACGGCGATCTTTCCGCCCTTC

Rluc_intF Real-time PCR for Rluc TGTTGGACGACGAACTTCAC
Rluc_intR Real-time PCR for Rluc CATTTTTGTCGGCCATGATT
Fluc_clvF Real-time PCR for Fluc GTTTTGGAGCACGGAAAGAC
Fluc_clvR Real-time PCR for Fluc CAAGAGTAAAAGATAGTAAAACCGG


