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Figure S1. Spraying of crude extracts obtained from virus infected plants. Leaves 3 and 4 (counting form the bottom) of 3
weeks-old Nicotiana benthamiana plants (upper photograph) are consecutively sprayed at a 5-10 cm distance (middle
photographs) using a high-density polyethylene vaporizer. Bottom photographs show leaves after the spraying.
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Figure S2. Functional analysis of artificial microRNAs (amiRNAs) against N. benthamiana 1-DEOXY-D-XYLULOSE-5-
PHOSPHATE SYNTHASE (NbDXS) in agroinfiltrated leaves. (a) Base-pairing of amiRNAs and NbDXS target mRNAs.
Coordinates of the complete target site in NbDXS mRNAs are given. The arrows indicate the amiRNA-predicted cleavage
site. (b) Photographs at 7 days post-agroinfiltration (dpa) of leaves agroinfiltrated with the different amiRNA constructs.
Photobleaching appearance or absence is labeled with a “Yes” or a “No”. (c¢) Bar graph showing the relative content of
chlorophyll a in agroinfiltrated areas (35S:pri-amiR-GUS)y; = 1.0). Bars with the letter ‘a’ are significantly different from
that of sample 35S:pri-amiR-GUSy; (P < 0.01 in pairwise Student’s t-test comparisons). (d) Northern blot detection of
amiR-NbDXS amiRNAs in RNA preparations from agroinfiltrated leaves at 2 dpa. (¢) Accumulation of NbDXS mRNA.
Mean mean + SE relative level (n = 3) of NbDXS mRNAs after normalization to PROTEIN PHOSPHATASE 24 (PP24), as
determined by quantitative RT-PCR (qPCR) (35S:pri-amiR-GUSy;, = 1.0 in all comparisons). Other details are as shown in

(b).
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Figure S3. BS-AtMIR390a-B/c-based vectors for direct cloning of amiRNAs. Top, diagram of the Gateway-compatible
PENTR-BS-AtMIR390a-B/c entry vector. Bottom, diagram of the pMDC32B-BS-AtMIR390a-B/c binary vector for in plant
expression of amiRNAs. RB: right border; 35S: Cauliflower mosaic virus promoter; Bsal: Bsal recognition site, ccdB: gene
encoding the gyrase toxin; LB: left border; attL.1 and attL.2: GATEWAY recombination sites. Kan®: kanamycin resistance
gene; Hyg®: hygromycin resistance gene.
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Figure S4. Direct cloning of amiRNAs in vectors containing a modified version of BS-4tMIR390a that includes a ccdB cassette
flanked by two Bsal sites (Bsal/ccdB or ‘B/c’ vectors). A, Design of two overlapping oligonucleotides for amiRNA cloning in BS-
AtMIR390a-based ”B/c” vectors including OsMIR390 DSL sequences. Sequences covered by the forward and the reverse
oligonucleotides are represented with continuous or dotted lines, respectively. Nucleotides of BS-AtMIR390a precursor,
OsMIR390-derived distal stem loop (DSL), amiRNA guide strand and amiRNA* strand are in black, grey, blue and green,
respectively. Other nucleotides that may be modified for preserving authentic OsMIR390a foldback secondary structure are in red.
Rules for assigning identity to position 9 of the amiRNA* are indicated. B, Diagram of the steps for amiRNA cloning in pre-
AtMIR390a-B/c vectors. The amiRNA insert obtained after annealing the two overlapping oligonucleotides has 5'-TGTA and 5'-
AATG overhangs and is directly inserted in a directional manner into a BS-AtMIR390a-B/c vector previously linearized with Bsal.
Nucleotides of the Bsal sites and those arbitrarily chosen and used as spacers between the Bsal recognition sites and the BS-
AtMIR390a sequence are in purple and light brown, respectively. Other details are as described in panel A. C, Flowchart of steps
from amiRNA construct generation to plant transformation.
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Figure S5. Mapping of 19-24 nucleotide small RNA reads to pri and shc precursors expressing amiR-NbSu or NbDXS
amiRNAs. The x-axis indicates the position on the precursor in nucleotides of the 5’ end of the sequence plotted. The y-

axis is the small RNA coverage in total number of reads for each nucleotidic position.



A B

amiRNA against TSWV

amiRNA amiRNA*

B e
Precursor

M. w55 priami

GUSwp
amiR-TSWV 5’ UGUAAGACGUGAUUGUGUCCU 3’
[BRRRARRNRARRRRAANnY
TSWV L RNA 3’ ACAUUCUGCACUAACACAGGU 5’
(4058-4078)
C amiR-TSWV and TSWV
RNA accumulation

1.4

1.2 B TSWV ;

c .

5 h TSWV 35S:pri-
0g 1 W amiR-TSWV amiR-TSWV
£3508
g5 o6

S04

0.2
0
. |eusw * o+ - - 358:shc-
38Spri-amiR- \roypny - o4 - amiR-TSWV
35S:shc-amiR-TSWV - -
TSWV -+ o+

Figure S6. Antiviral effects of constructs expressing amiR-TSWV, an amiRNA against Tomato spotted wilt virus (TSWV),
from pri and shc precursors. A, Diagram of amiR-TSWV constructs expressing amiR-TSWV directed against TSWV
segment L, with amiRNA and star strand positions in the precursor indicated with red and green color, respectively. Base-
pairing between amiR-TSWYV and its target site is shown, with the predicted cleavage position indicated by an arrow. B,
Photos at 7 days post-agroinfiltration (dpa) of leaves agroinfiltrated with the different constructs, some of which were
further inoculated with TSWV. C, Bar graph showing the relative accumulation of amiR-TSWYV in agroinfiltrated leaves at
2 dpa [mean relative level (n = 3) + standard deviation amiRNA relative accumulation, pri-amiR-TSWV + TSWV= 1.0] and
of TSWV RNA in apical leaves at 21 dpa [mean relative level (n = 3) + standard error of TSWV RNAs after normalization
to PROTEIN PHOSPHATASE 24 (PP2A), as determined by quantitative RT-qPCR, pri-amiR-GUS;, + TSWV=1].
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Figure S7. Mapping of 19-24 nucleotide small RNA reads to pri and shc precursors expressing amiR-AtFT or AtCH42
amiRNAs. The x-axis indicates the position on the precursor in nucleotides of the 5’ end of the sequence plotted. The y-
axis is the small RNA coverage in total number of reads for each nucleotidic position.
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Figure S8. Mapping of 19-24 nucleotide small RNA reads to PVX-derived sequences expressing amiR-NbSu. Top, mapping
of reads to the whole subgenomic RNA sequence including PVX coat protein (CP). Bottom, mapping of reads exclusively to
the shc precursor. The x-axis indicates the position on the corresponding RNA sequence (subgenomic RNA or shc precursor
in top and bottom graphs, respectively) in nucleotides of the 5° end of the sequence plotted. The y-axis is the small RNA
coverage in total number of reads for each nucleotidic position.
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Figure S9. Sequencing analysis of SRNA reads from 35S:shc-amiR-NbSu agroinfiltrated leaves and from PVX-sch-amiR-NbSu infected tissues. Pie charts showing
percentages of reads corresponding to 19-24 nt SRNAs of (+) or (-) polarity (blue and orange sections, respectively).
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Figure S10. Genetic analysis in wild-type (WT) and in DCL/i and DCL4i knockdown plants of NbSu silencing triggered by
a Potato virus X (PVX) construct expressing amiR-NbSu from the shc precursor. A, NbDCLI and NbDCL4 mRNA
accumulation in RNA preparations from leaves of WT, DCLIi and DCL4i N. benthamiana plants. Mean relative level (n =
3) + standard error of mRNAs after normalization to PROTEIN PHOSPHATASE 24 (PP2A), as determined by RT-qPCR
(WT = 1.0 in all comparisons). Bar with the letter “a” is significantly different from that of the corresponding WT samples
(P < 0.05 in pairwise Student’s t-test comparison). B, Photos at 14 days post-agroinfiltration (dpa) of sets of three plants
mock inoculated or agroinfiltrated with the 35S:PVX-shc-amiR-NbSu construct. C, Bar graph showing the relative content
of chlorophyll a in apical leaves from plants mock inoculated or agroinfiltrated with the 35S:PVX-shc-amiR-NbSu construct
(Mock = 1.0). Bar with the letter “a” is significantly different from that of the corresponding Mock control samples (P <
0.05 in pairwise Student’s t-test comparison). D, Northern blot detection of amiR-NbSu in RNA preparations from apical
leaves collected at 14 dpa. The graph at top shows the mean (n = 3) + standard deviation amiRNA relative accumulation
(WT = 1.0). Bar with a letter “a” is significantly different from that of the WT sample agroinfiltrated with the 35S:PVX-
shc-amiR-NbSu construct . One blot from three biological replicates is shown. E, Target NbSu mRNA and PVX RNA
accumulation in RNA preparations from apical leaves collected at 7 dpa and analyzed individually. Mean relative level (n =
3) + standard error of NbSu mRNAs and PVX RNAs after normalization to PROTEIN PHOSPHATASE 24 (PP24), as
determined by RT-qPCR (WT + mock = 1.0 in NbSu dataset, WT + 35S:PVX-shc-amiR-NbSu = 1.0 in PVX dataset). Bar
with the letter “a” is significantly different from that of the corresponding WT + 35S:PVX-shc-amiR-NbSu samples (P <
0.05 in pairwise Student’s t-test comparison).
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Figure S11. Phasing analysis of amiRNA target RNA-derived 21 nucleotide small RNAs. Radar plots show proportions of
21-nucleotide reads corresponding to each of the 21 registers from A¢tFT, AtCH42, NbSu and NbDXS, with position 1
designated as immediately after the amiRNA guided cleavage site. Control plots for A174S1c and NbTAS3 are shown for A.

thaliana and N. benthamiana datasets, respectively. The percentage of 21-nucleotide reads corresponding to phasing
register 1 is indicated.
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Figure S12. Comparative analysis of Potato virus X (PVX) constructs expressing amiR-NbSu from the sic precursor and a
89-nt long fragment of the NbSu gene. A, Diagram of PVX-based constructs. shc-amiR-NbSu and NbSu(89) cassettes are
shown in light blue and orange boxes, respectively. PVX genes RdRp, TGB and CP are represented in white boxes, and CP
promoter from Bamboo mosaic virus (BaMV) with a white arrow. B, Photos at 14 days post-agroinfiltration (dpa) of sets of
three plants agroinfiltrated with the different constructs. C, Bar graph showing the relative content of chlorophyll a in
apical leaves from plants agroinfiltrated with different constructs (Mock = 1.0). Bar with the letter “a” is significantly
different from that of the corresponding 35S:PVX-shc-amiR-NbSu samples (P < 0.05 in pairwise Student’s t-test
comparison). D, Target NbSu mRNA and PVX RNA accumulation in RNA preparations from apical leaves collected at 7
dpa and analyzed individually. Mean relative level (n = 3) + standard error of NbSu mRNAs and PVX RNAs after
normalization to PROTEIN PHOSPHATASE 24 (PP24), as determined by RT-qPCR (mock = 1.0 in NbSu dataset and
358:PVX-shc-amiR-NbSu = 1.0 in PVX dataset). Bar with the letter “a” is significantly different from that of the
corresponding 35S: PV X-shc-amiR-NbSu samples (P < 0.05 in pairwise Student’s t-test comparison).
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Figure S13. Analysis of the length of M/RNA foldbacks and amiRNA precursors used for gene silencing in plants.



Table S1. Name, sequence and use of DNA oligonucleotides used in this study.

Oligonu- Sequence Construct/Aim
cleotide
AC-55 | AGGGGCCATGCTAATCTTCTC DNA probe for U6
detection
DNA probe for amiR-
AC-157 | GGCCTCTTCCTTTATAACCAA AtET detection
DNA probe for amiR-
AC-158 | AGGGATTTCCGTGACACTTAA AICHA42 detection
AC-159 AAAAATGGCTGAGGCTGATGA gPCR amplification of
AC-160 | GAAAAACAGCCCTGGGAGC AtACT2 mRNA
AC-163 CATGCACAAGTAGGGACGGTT gPCR amplification of
AC-164 | GTCACGGAAATCCTTTGGGTT AtCH42 mRNA
AC-169 TGGAACAACCTTTGGCAATG gPCR amplification of
AC-170 | CGACACGATGAATTCCTGCA AtFT mRNA
TGTATAAACCGCGGGTTCCTAACAGATGATGATCACATTCGTT
AC-251 | A CTATTTTTTCTGTTAGGAAACCGCGGTTTA 35S:pri-amiR-NbDXS-1
AC.25p | RPATGTAAACCGCGGTTTCCTAACAGARAAAATAGATAACGAAT (35S:pri-amiR-NbDXS)
GTGATCATCATCTGTTAGGAACCCGCGGTTTA
TGTATCATAACCTCTAGAGCTTCTGATGATGATCACATTCGTT
AC-253 | A TCTATTTTTTCAGAAGCTCTCGAGGTTATGA .
AATGTCATAACCTCGAGAGCTTCTGARARAATAGATAACGAAT | Soo-Pri-amiR-NbDXS-2
AC-254 | G IGATCATCATCAGAAGCTCTAGAGGTTATGA
TGTATTCTGCAATTAAAGCCTCCGGATGATGATCACATTCGTT
AC-255 | A TCTATTTTTTCCGGAGGCTTGAATTGCAGAA .
AATGTTCTGCAATTCAAGCCTCCGGARAAAATAGATAACGAAT | Soo-Pri-amiR-NbDXS-3
AC-256 | GrGATCATCATCCGGAGGCTTTAATTGCAGAA
AC-270 | CTGTTAGGAACCCGCGGTTTA DNA probe to detect
amiR-NbDXS-1
DNA probe to detect
AC-271 | CAGAAGCTCTAGAGGTTATGA miR-NDBDXS-2
DNA probe to detect
AC-272 | CCGGAGGCTTTAATTGCAGAA amiR-NbDXS-3
PENTR-BS-amiR-
AC-335 | CACCAGTAGAGAAGAATCTGTA NbSu/pMDC32B-BS-
amiR-NbSu/
PENTR-BS-amiR-
AC-336 | AGTAAGAAGAGCCAATGT NbDXS/pMDC32B-BS-
amiR-NbDXS
AC-355 | GACCCTGATGTTGATGTTCGCT gPCR amplification of
AC-356 | GAGGGATTTGAAGAGAGATTTC NbSu mRNA
AC-359 | GGTGGTGGGACTGGTATGAA gPCR amplification of
AC-360 | GCAAATCTCACTGGCAGCTT NbDXS mRNA
AC-365 | GACCCTGATGTTGATGTTCGCT PCR&QPCR
amplification of NbPP2A
AC-366 | GAGGGATTTGAAGAGAGATTTC mRNA
LNA probe for amiR-
AC-416 | A+GGA+CAC+AAT+CAC+GTC+TTA+CA TSWY detection
AC-417 | G+CGG+GAA+GTC+CAC+CACHGGT+TA LNA probe for amiR-
NbSu detection
LNA probe for amiR-
AC-418 | C+TGT+TAG+GAA+CCC+GCG+GTT+TA NbDXS detection
TGTATAACCGTGGTGGACTTCCCGCTCGAAATCAAACTAGCGG
AC-484 | GAAGTCAACCACGGTTA . .
AATGTAACCGTGGTTGACTTCCCGCTAGTTTGATTTCGAGCGG | S0o-OsDSL-amiR-NbSu
AC-485 | GAAGTCCACCACGGTTA




TGTATAACCGTGGTGGACTTCCCGCCGAAATCAAACTGCGGGA

AC-486 AGTCAACCACGGTTA 35S:0sDSL-42-amiR-
AATGTAACCGTGGTTGACTTCCCGCAGTTTGATTTCGGCGGGA | NoSu/ .
AC-487 AGTCCACCACGGTTA 35S:shc-amiR-NbSu
Acagg | TCTATAACCGIGGTGGACTTCCCGCGARATCARACGCGGGAAG
) TCAACCACGGTTA 35S:0sDSL-A4-amiR-
AC.4gg | AATGTAACCGIGGTTGACTICCCGCGTTTGATTTCGCGGGAAG | NbSu
TCCACCACGGTTA
AC.490 | TGTATAACCGIGGTGGACTICCCGCARATCARAGCGGGAAGTC
i AACCACGGTTA 35S:0sDSL-46-amiR-
AC.491 | AATGTAACCGIGGTTGACTTCCCGCTTTGATTTGCGGGAAGTC | NbSu
CACCACGGTTA
AC.49p | TGTATAACCGIGGIGGACTTCCCGCTCGATTCCTAGCGGGARG
) TCAACCACGGTTA 35S:0sDS-AtL-amiR-
AATGTAACCGTGGTTGACTTCCCGCTAGGAATCGAGCGGGAAG | NbSu
AC-493 TCCACCACGGTTA
TGTATAACCGTGGTGGACTTCCCGCGATGATCACATTCGTTAT
AC-494 | 1A TTGCGGGAAGTCAACCACGGTTA 355-AtDSL-A6-amiR-
AATGTAACCGTGGTTGACTTCCCGCAATAGATAACGAATGTGA | NbSu
AC-495 | 1 CATCGCGGGAAGTCCACCACGGTTA
TGTATAACCGTGGTGGACTTCCCGCGATCACATTCGTTATCGC
AC-496 | (GGAAGTCAACCACGGTTA 355:AtDSL-A13-amiR-
AC.497 | PATGTAACCGIGGTTGACTICCCGCGATAACGARTGTGATCGC | NbSu
GGGAAGTCCACCACGGTTA
AC.49g | TCTATAACCGIGGTGGACTICCCGCACATICGTGCGGGAAGTC
) AACCACGGTTA 35S:AtDSL-421-amiR-
AC.499 | PAIGTAACCGIGGTTGACTICCCGCACGAATGIGCGGGAAGIC | NbSu
CACCACGGTTA
AC.500 | TGTATAACCGIGGTGGACTICCCGCATTCGCGGGARGTCAACT
) ACGGTTA 35S:AtDSL-425-amiR-
AATGTAACCGTGGTTGACTTCCCGCGAATGCGGGAAGTCCACC | NbSu
AC-501 | 2 cGerTa
AC-539 GCACTTAACTACAGAGAAATGCAATG gPCR amplification of
AC-540 | ACAATGTTTGAGCGCCTTCT NbDCL4 mRNA
CACCGAGAAGAATCTGTATAACCGTGGTGGACTTCCCGCATGA
TGATCACATTCGTTATCTATTTTTTGCGGGAAGTCAACCACGG _
TTACATTGGCTCTTCTT PENTR-BS-47amiR-
AC-558 | AAGAGCCAATGTAACCGTGGTTGACTTCCCGCARARAATA | NoSU/ _
GATAACGAATGTGATCATCATGCGGGAAGTCCACCACGGTTAT | 999:BS-47amiR-NbSu
ACAGATTCTTCTCGGTG
CACCGAATCTGTATAACCGTGGTGGACTTCCCGCATGATGATC
?SéggggTTATCTATTTTTTGCGGGAAGTCAACCACGGTTACA DENTR-BS-A1 7amiR-
AC-559 o GCCAATGTAACCGTGGTTGACTICCCGCAARARATAGATAR | NPSU/ .
CGAATGTGATCATCATGCGGGAAGTCCACCACGGTTATACAGA | S95:BS-477amiR-NbSu
TTCGGTG
CACCTCTGTATAACCGTGGTGGACTTCCCGCATGATGATCACA
gTCGTTATCTATTTTTTGCGGGAAGTCAACCACGGTTACATTG OENTR-BS-A23-amiR-
AC-560 A ATGTAACCGTGGTTGACTTCCCGCAARAAATAGATAACGA | NPSW/ .
ATGTGATCATCATGCGGGAAGTCCACCACGGTTATACAGAGGT | S09-BS-423-amiR-NbSu
G
CACCTATAACCGTGGTGGACTTCCCGCATGATGATCACATTCG .
TTATCTATTTTTTGCGGGAAGTCAACCACGGTTACA PENTR-BS-A3/-amiR-
AC-56] T AACCGTGGTTGACTTCCCGCAARARATAGATAACGAATGT | NPSU/ .
GATCATCATGCGGGAAGTCCACCACGGTTATAGGTG 358:BS-A3/-amiR-NbSu
TGTATAAACCGCGGGTTCCTAACAGGATGATCACATTCGTTAT
AC-593 | AT TCTGTTAGGAAACCGCGGTTTA 355: AtDSL-A6-amiR-
AC.5g4 | AATGIARACCGCGGTTTCCTAACAGARTAGATAACGAATGTGA | NDDXS

TCATCCTGTTAGGAACCCGCGGTTTA




TGTATAAACCGCGGGTTCCTAACAGGATCACATTCGTTATCCT

AC-59 | 1 TAGGAAACCGCGGTTTA 355:AtDSL-A413-amiR-
AATGTAAACCGCGGTTTCCTAACAGGATAACGAATGTGATCCT | NbDXS

AC-596 | G TAGGAACCCGCGGTTTA

AC.507 TGTATAAACCGCGGGTTCCTAACAGACATTCGTCTGTTAGGAA

) ACCGCGGTTTA 35S:AtDSL-A421-amiR-
AATGTAAACCGCGGTTTCCTAACAGACGAATGTCTGTTAGGAA | NbDXS
AC-598 CCCGCGGTTTA
AC-599 TGTATAAACCGCGGGTTCCTAACAGATTCCTGTTAGGAAACCG
) CGGTTTA 35S:AtDSL-425-amiR-
AATGTAAACCGCGGTTTCCTAACAGGAATCTGTTAGGAACCCG | NbDXS

AC-600
CGGTTTA

AC-601 | TGTATAAACCGCGGGTTCCTAACAGTCGAAATCAAACTACTGT
TAGGAAACCGCGGTTTA .
AATGTAAACCGCGGTTTCCTARCAGTAGTTTGATTTCGACTGT | S0o-OSDSL-amiR-NbDXS

AC-602 TAGGAACCCGCGGTTTA
TGTATAAACCGCGGGTTCCTAACAGCGAAATCAAACTCTGTTA .

AC-603 GGARACCGCGGTTTA 35S:0sDSL-A2-amiR-
AATGTAAACCGCGGTTTCCTARCAGAGTTIGATTTCGCTGTTA | NPDXS/ )

AC-604 GGAACCCGCGGTTTA 35S:shc-amiR-NbDXS

AC-605 TGTATAAACCGCGGGTTCCTAACAGGAAATCAAACCTGTTAGG

i AAACCGCGGTTTA 35S:0sDSL-A4-amiR-
AATGTAAACCGCGGTTTCCTAACAGGTTTGATTTCCTGTTAGG | NbDXS
AC-606 AACCCGCGGTTTA
AC-607 TGTATAAACCGCGGGTTCCTAACAGAAATCAAACTGTTAGGAA
) ACCGCGGTTTA 355:0sDSL-A6-amiR-
AATGTAAACCGCGGTTTCCTAACAGTTTGATTTCTGTTAGGAA | NhDXS
AC-608 | ccgeaeTTTA
AC-609 TGTATAAACCGCGGGTTCCTAACAGTCGATTCCTACTGTTAGG
) AAACCGCGGTTTA 35S:0sDS-AtL-amiR-
AATGTAAACCGCGGTTTCCTAACAGTAGGAATCGACTGTITAGG | NbDXS

AC-610 | 2 ncceaecaTTTA
CACCGAGAAGAATCTGTATAAACCGCGGGTTCCTAACAGATGA
g?igg?géggggggéggTATTTTTTCTGTTAGGAAACCGCGGT DENTR-BS-4 7amiR-

AC-61l I GAAGAGCCAATGTAAACCGCGGTTTCCTAACAGARAARATA NbDXS/
GATAACGAATGTGATCATCATCTGTTAGGAACCCGCGGTTTAT | 999-BS-47-amiR-NbDXS
ACAGATTCTTCTCGGTG
CACCGAATCTGTATAAACCGCGGGTTCCTAACAGATGATGATC
ACATTCGTTATCTATTTTTTCTGTTAGGAAACCGCGGTTTACA | pENTR-BS-A77amiR-
TTGGCTC NbDXS/

AC-612 I GCCAATGTARACCGCGGTTTCCTAACAGARAAAATAGATAR 355:BS-A7 7-amiR-
CGAATGTGATCATCATCTGTTAGGAACCCGCGGTTTATACAGA | NbDXS
TTCGGTG
CACCTCTGTATAAACCGCGGGTTCCTAACAGATGATGATCACA
TTCGTTATCTATTTTTTCTGTTAGGAAACCGCGGTTTACATTG | pENTR-BS-423-amiR-

AC-613 G NbDXS/ _
CCAATGTAAACCGCGGTTTCCTAACAGAAAAAATAGATAACGA | 355:BS-A23-amiR-
ATGTGATCATCATCTGTTAGGAACCCGCGGTTTATACAGAGGT | NhDXS
G
CACCTATAAACCGCGGGTTCCTAACAGATGATGATCACATTCG | pENTR-BS-43/-amiR-
TTATCTATTTTTTCTGTTAGGAAACCGCGGTTTACA NbDXS/

AC-614 I T AAACCGCGGTTTCCTAACAGAAARAATAGATAACGAATGT 355:BS-A3/-amiR-
GATCATCATCTGTTAGGAACCCGCGGTTTATAGGTG NbDXS
TGTATTGGTTATAAAGGAAGAGGCCCGAAATCAAACTGGCCTC

AC-621 TTCCGTTATAACCAA .
AATGTTGGITATAACGGAAGAGGCCAGTTIGATITCGGGCCTC | Soo-She-amiR-AtFT

AC-622 TTCCTTTATAACCAA

AC-623 TGTATTAAGTGTCACGGAAATCCCTCGAAATCAAACTAGGGAT 355:she-amiR-AtCH42

TTCCTTGACACTTAA




AATGTTAAGTGTCAAGGAAATCCCTAGTTTGATTTCGAGGGAT

AC-624 | 17ceeTGACACTTAR
AC-627 agtaagaagagccaatgTgagaccGGTCTCTTACAGATTCTTC
) TCTACTGGTG PENTR-BS-AtMIR390a-
CACCAGTAGAGAAGAATCTGTAAGAGACCggtctcAcattgge | BB
AC-628
tcttcttact
35S:PVX-pri-amiR-
AC-648 gaggtcagcaccagctagcaTATAGGGGGGAAAAAAAGGTAG GUSn/
PVX-pri-amiR-NbSu
AC-650 gaggtcagcaccagctagcaGTAGAGAAGAATCTGTA 35S5:PVX-shc-amiR-NbSu
AC-654 | GGGAATCAATCACAGTGTTGGC amiRNA precursors
AC-655 GCTACTATGGCACGGGCTGTAC detection
AC-657 ATGTCAGGCCTGTTCACTATCC . .
AC-658 | TGGTGGTGGTAGAGTGACAAC PVX diagnostic
gggaaacttaacaaaccctaGAGACTARAGATGAGATCTAATC | 509:FVX-pri-amiR-
AC-662 TG GUSwy/
PVX-pri-amiR-NbSu
AC-663 | gggaaacttaacaaaccctaGTAAGAAGAGCCAA 355:PVX-shc-amiR-NbSu
TGTATGTAAGACGTGATTGTGTCCTCGAAATCAAACTAGGACA
AC-672 CAATAACGTCTTACA ) .
AATGTGTAAGACGTTATTGTGTCCTAGTTTGATTTCGAGGACA 353:shc-amiR-TSWV
AC-673 | cparcacGTCTTACA
AC-919 agaggtcagcaccagctagcATTCCTTGGGGTTCTTATCA .
AC-921 agggaaacttaacaaaccctGCATGCCCAAGTGGGGAC 355:PVX-NbSu(89)
AC-923 | AAAAGAATGAGATGGTATTTCGG gPCR amplification of
AC-924 TTCTTTCTGGCATGCTCAA NbDCL1 mRNA
AC-927 | GAAGTGCTAATGACTGCTAT qPCR amplification of
AC-928 ACACGGAGGAGCTTACAGAG PVX RNA
TGTATAACCGTGGTGGACTTCCCGCATGATGATCACATTCGTT
D2065 ATCTATTTTTTGCGGGAAGTCAACCACGGTTA .
2066 | AATGTAACCGIGGTTGACTTCCCGCARAARATAGATAACGAAT 355:B5-amiR-NbSu

GTGATCATCATGCGGGAAGTCCACCACGGTTA




Table S2: Phenotypic penetrance of amiRNAs expressed in 4.
thaliana Col-0 T1 transgenic plants

Construct T1 Phenotypic
analyzed  penetrance®

358:pri-amiR-GUSam 48 0%
358:pri-amiR-AtFT 40 100%
358:she-amiR-AtFT 34 100%
358:pri-amiR-GUSam 73 0%
358:pri-amiR-AtCH42 54 100%

3.7% weak

37% intermediate

59.3 % severe
358:shc-amiR-AtCH42 38 100%

2.7% weak

34.2% intermediate
63.1 % severe

2 The Ft phenotype was defined as a higher ‘days to flowering’ value when
compared to the average ‘days to flowering’ value of the 35S:pri-amiR-
GUS . control set. Ch42 phenotype is scored in 10 days-old seedling and is
considered ‘weak’, ‘intermediate’ or ‘severe’ if seedlings have >2 leaves,
exactly 2 leaves or no leaves (only 2 cotyledons), respectively.



Appendix S1

Protocol to design and clone amiRNAs downstream the BS region in BS-AtMIR390a-Bsal/ccdB-

based (‘B/c’) vectors.

1. Selection of the amiRNA sequence
Use the amiRNA Designer app from the P-SAMS webtool at http://p-

sams.carringtonlab.org/amirna/designer.

2. Design of amiRNA oligonucleotides
Use amiRNA Designer app from the P-SAMS webtool at http://p-

sams.carringtonlab.org/amirna/designer.

2.2.1 Sequence of the BS-AtMIR390a cassette containing the amiRNA

The following FASTA sequence includes amiRNA/amiRNA* sequences inserted in the AtMIR390a
precursor sequence downstream the BS region:

>amiRNA in BS-AtMIR390a
AGTAGAGAAGAATCTGTAX; X, X3X4XsX6X7XsXoX10X11X12X13X14X15X1 6X17X18X10X20X21 CGAAATCAAACT X X

2X1XoX3X 1 X5XeX7XgX0X10X11X12X13X14X15X16X17X1 gX;wCAEGGCTCTTCTTACT

Where:
-X is a DNA base of the amiRNA sequence, and the subscript number is the base position in the
amiRNA 21-mer
-X is a DNA base of the amiRNA* sequence, and the subscript number is the base position in
the amiRNA* 21-mer
-X is a DNA base of the BS region of the AtMIR390a precursor
-X is a DNA base of the OsMIR390 precursor included in the oligonucleotides required to clone

the amiRNA insert in B/c vectors

-X is a DNA base of the 4tMIR390a precursor included in the oligonucleotides required to
clone the amiRNA insert in B/c vectors

-X is a DNA base of the OsMIR390a precursor that may be modified to preserve the authentic
AtMIR390a duplex structure


http://p-sams.carringtonlab.org/amirna/designer
http://p-sams.carringtonlab.org/amirna/designer
http://p-sams.carringtonlab.org/amirna/designer
http://p-sams.carringtonlab.org/amirna/designer

In the sequence above:
-Insert the amiRNA sequence where you see

K1 XoX3X X5X X7 XX oX10X11X12X13X14X15X16X17X18X10X20X01

-Insert the amiRNA* sequence that has to verify the following base-pairing:
X1 Xy X3 Xy X5 Xg X7 Xg Xo X10X11X12X13X14X15X16X17X18 X109 X20X21

X19X18X17X16X15X14X13X12X11X10X9 Xg X7 X6 X5 Xy X3 Xo X; X2 X

Note that:
-In general, X;=T for amiRNA association with AGO1. In this case, X19»=A
-Bases X1 and Xo DO NOT base-pair to preserve the central bulge of the authentic AtMIR390a
duplex. The following base-pair rule applies:
-If X1;=G, then Xo=A
-If X11=C, then Xo=T
-If X11=A, then Xo=G
-If X11=U, then Xo=C

2.2.2. Sequence of the amiRNA oligonucleotides

The sequences of the two amiRNA oligonucleotides are:
-Forward oligonucleotide (58 b),
TGTAX; XoX3X XX X7 XgX X1 0X11X12X13X14X15X16X17X18X10X00X21CGAAATCAAACTX 1 XoX 1 X X3X,
x5X6X7X8x9xl0X11x12xl3x14X15x16X17X18X19
-Reverse oligonucleotide (58 b),
AATGY19Y1Y17Y16Y15Y14Y13Y15Y11Y oY oYY Y ¥s Y, Y3 Y, ¥ Yo ¥ AGTTTGATTTCGY 21 Y0¥ 10Y18Y 17
Y16Y15Y14Y13Y12Y11Y10YoYsY7¥6Ys Y, Y3Y,Y;
Where:
-X1XpX3X 4 X5 X6X7 X X0X10X11X12X13X14X15X16X17X18X10X20X2:=amiRNA sequence
-X1 Ko X3X 1 X5 K6 X7 XX oK1 0X11X12X13X14X15X1 6X17X18X1 o=partial amiRNA* sequence
SY 1 YooY Y g Y 7Y 6 Y5 Y 1 Y3 Y oY Y 0 Yo Y Y Y Y sY, Y3 Y, Y =amiRNA reverse-complement
sequence
“TGY10Y18Y17Y16Y15Y1,Y13Y1,¥11 Y0¥ oYY, Y YsY,¥Y3Y,Y,=amiRNA* reverse-complement
sequence
-X1X;= OsMIR390 sequence that may be modified to preserve authentic OsMIR390a duplex
structure.

-Y»Y | = reverse-complement of X;X>



Example:

The sequences of the two oligonucleotides to clone the amiRNA ‘amiR-NbSu’
(TCCCATTCGATACTGCTCGCC) are:

-Sense oligonucleotide (58 b),
TGTATAACCGTGGTGGACTTCCCGCCGAAATCAAACTGCGGGAAGTCAACCACGGTTA
-Antisense oligonucleotide (58 b),
AATGTAACCGTGGTTGACTTCCCGCAGTTTGATTTCGGCGGGAAGTCCACCACGGTTA

Note: the 58 b long oligonucleotides can be ordered desalted, no purification is required.

3. Cloning of amiRNA sequence(s) in BS-AtMIR390a-B/c-based vectors

Notes:

-Available BS-AtMIR390a-B/c vectors are listed in Table | at the end of the section.
-BS-AtMIR390a-B/c-based vectors must be propagated in a ccdB resistant E. coli strain such as
DB3.1.

-Alternatively, Bsal digestion of the B/c vector and subsequent ligation of the amiRNA

oligonucleotide insert can be done in separate reactions

3.1. Oligonucleotide annealing

-Dilute sense oligonucleotide and antisense oligonucleotide in sterile H20 to a final concentration of

100 pM.

-Prepare Oligo Annealing Buffer:
60 mM Tris-HCI (pH 7.5)
500 mM NaCl
60 mM MgCl,
10 mM DTT

Note: Prepare 1 ml aliquots of Oligo Annealing Buffer and store at -20°C.

-Assemble the annealing reaction in a PCR tube as described below:

Forward oligonucleotide (100 uM) 2 uL
Reverse oligonucleotide (100 uM) 2 ulL



Oligo Annealing Buffer 46 uL

Total volume 50 uL

The final concentration of each oligonucleotide is 4 uM.

-Use a thermocycler to heat the annealing reaction 5 min at 94°C and then cool down (0.05°C/sec) to

20°C.

-Dilute the annealed oligonucleotides just prior to assembling the digestion-ligation reaction as

described below:

Annealed oligonucleotides 3 pL
dH,O 37 uLL

Total volume 40 uL.

The final concentration of each oligonucleotide is 0.15 uM.

Note: Do not store the diluted oligonucleotides.

3.2. Digestion-ligation reaction

- Assemble the digestion-ligation reaction as described below:

B/c vector (x ug/uL) Y uL (50 ng)
Diluted annealed oligonucleotides 1 pL
10x T4 DNA ligase buffer 1 uL
T4 DNA ligase (400 U/uL) 1 uL
Bsal (10U/ uL, NEB) 1L
dH,O to 10 ulL
Total volume 10 uL

Prepare a negative control reaction lacking Bsal.

-Mix the reactions by pipetting. Incubate the reactions at room temperature for 5 minutes at 37°C.

3.3. E. coli transformation and analysis of transformants



-Transform 1-5 ul of the digestion-ligation reaction into an E. coli strain that doesn't have ccdB

resistance (e.g. DH10B, TOP10, ...) to do counter-selection.

-Pick two colonies/construct, grow LB-Kan (100 mg/ml) cultures and purify plasmids.

-Sequence with appropriate primers: M13-F (CCCAGTCACGACGTTGTAAAACGACGG) and
M13-R (CAGAGCTGCCAGGAAACAGCTATGACC) for pENTR-based vectors; attBl
(ACAAGTTTGTACAAAAAAGCAGGCT) and attB2 (ACCACTTTGTACAAGAAAGCTGGGT)
primers for pMDC32B-based vectors).



Table I: Bsal/ccdB-based (‘B/c”) vectors for direct cloning of amiRNAs downstream the BS region in AtMIR390a precursor.

Vector Small RNA Bacterial Plant GATEWAY Backbone Promoter of Terminator of Plant species
expressed antibiotic antibiotic use syn-tasiRNA  syn-tasiRNA tested
resistance resistance cassette cassette
PENTR-BS-AtMIR390a-B/c  — Kanamycin — Donor pENTR — — -
pMDC32B-BS-AtMIR390a-  amiRNA Kanamycin Hygromycin - pMDC32  CaMV2x35S  Nos A. thaliana

B/c Hygromycin N. benthamiana




Appendix S2

Protocol to generate PV X-based amiRNA constructs (shc precursor).

1. Preparation of the dsDNA amiRNA insert
Design and order a dsDNA (129 bp, eg. ultramer duplex in IDT) including the sequences of your
amiRNA/amiRNA* inserted into the shc (MIR390-based) precursor, as follows:

agaggtcagcaccagctagcAGTAGAGAAGAATCTGTAX 1 XoX3XsXs5X6X7X8X0X10X11X12X13X14X15X16X17X18X
19X20X21CGAAATCAAACTX 1 XoX1 XoX3X 1 X5X6X7XgX0X10X11X12X13X14X15X16X17X18X19CATTGGCTCTTCTTAC

Tagggtttgttaagtttcecct

Where:
-X is a DNA base of the amiRNA sequence, and the subscript number is the base position in the
amiRNA 21-mer
-X is a DNA base of the amiRNA* sequence, and the subscript number is the base position in the
amiRNA* 21-mer
-X is a DNA base of the BS region of the AtMIR390a precursor
-X is a DNA base of the OsMIR390 precursor included in the oligonucleotides required to clone
the amiRNA insert in B/c vectors
-X is a DNA base of the OsMIR390a precursor that may be modified to preserve the authentic
AtMIR390a duplex structure
-X is a DNA base of the PV X sequence, required for Gibson-based assembly
In the sequence above:
-Insert the amiRNA sequence where you see
X1 XX 3X 1 X5 X6 X7 XX 0X10X11X12X13X14X15X16X17X18X10X20X21
-Insert the amiRNA* sequence that has to verify the following base-pairing:
X; X, X3 X4 X5 X X7 Xg Xo X10X11X12X13X14X15X16X17X18 X190 X20X21
T 1 T A
X1 0X18X17X16X15X14X13X12X11X10X0 Xg X7 X6 X5 X4 X3 Xp X1 X2 X3
Note that:
-In general, X1=T for amiRNA association with AGOL. In this case, X1s=A
-Bases Xi1and Xy DO NOT base-pair to preserve the central bulge of the authentic AtMIR390a
duplex. The following base-pair rule applies:
-If X11=G, then Xo=A
-If X1:=C, then Xo=T
-If X11=A, then Xqo=G



-If X11=U, then Xo=C

Fragment #1 (shc amiRNA precursor) is ready.

2. Preparation of the vector
-Digest pLB-PVX-Z with Mlul.
-Gel purify the 9921 bp band.
-Quantify 1 ul in Nanodrop.

Fragment #2 (backbone vector) is ready.

3. Assembly
-Assemble the Gibbson reaction as described below:
Fragment 1 (dsDNA insert)*
Fragment 2 (vector)>®4
GeneArt Gibson Assembly HiFI Master Mix 5uL
dH,O to 10 uL

Total volume 10 uL
aThe optimal amount of vector is between 50-100 ng
®Insert/vector molar excess is between 2-3.

‘Total DNA amount is between 0.02-0.5 pmol
9Mass to moles conversions can be calculated here:

http://nebiocalculator.neb.com/#!/ssdnaamt

-Incubate reactions at 50°C for 1h.

-Clean up reactions with a column (e.g. Zymo Research)
-Transform 1-4 uL in E. coli DH5a

-Plate in L-Kan plates and incubate 16h at 37°C

4. Clone verification
-Pick several colonies and grow in liquid LB-Kan 16h at 37°C, and purify plasmids.
-Digest candidate clones with Apal+Xhol
Good clones: 8595 + 1409 bp
Bad clones (empty pLB-PVX-Z-Mlul): 8595 + 1738 bp
-Confirm insert sequence by Sanger sequencing with forward and reverse oligos AC-
654(GGGAATCAATCACAGTGTTGGC) and/or AC-655 (GCTACTATGGCACGGGCTGTAC),

respectively.


http://nebiocalculator.neb.com/#!/ssdnaamt

Appendix S3.

FASTA sequences of amiRNA-producing precursors.

pri-AtMIR390a
AtMIR390a BS
AtMIR390a DSL
OsMIR390 DSL

AtCH42

>pri-amiR-AtCH42
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATARAATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAA
AAAACAAAGTAGAGAAGAATCTGTATTARCTCTCACCEARATCCCTA TGATGATCACATTCGTTATCTATTTTTT
ACEE ARSI 1 T GGCTC TTC TTACTACAATGAAAAAGGCCGAGGCAAAACGCCTAAAATCAC
TTGAGAATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTT
AAACTAAGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>shc-amiR-AtCH42
AGTAGAGAAGAATCTGT A ANGTCTCACEERARTEOET CCAAATCAAACT A

TGGCTCTTCTTACT

AtFT

>pri-AtMIR390a-AtFT
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAA
AAAACAAAGTAGAGAAGAATCTGTATTCCTTATAAAGCARCAGECCA TGATGATCACATTCGTTATCTATTTTTT
oA T T GGCTC TTC TTACTACAATGAAAAAGGCCGAGGCAAAACGCCTAAAATCAC
TTGAGAATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTT
AAACTAAGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>shc-amiR-AtFT

AGTAGAGAAGAATCTGTATECETITATAAACCAAGAGGEECCAAATCAAACT GG OGO

TGGCTCTTCTTACT

GUSnb

>pri-amiR-GUSyp
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAA
AAAACAAAGTAGAGAAGAATCTGTATCTICTARCCCECTTTCCCAGATGATGATCACATTCGTTATCTATTTTTT
cri N T T GGC TCTTCTTACTACAATGAAAAAGGCCGAGGCAAAACGCCTAAAATCAC
TTGAGAATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTT
AAACTAAGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>BS-amiR-GUSnp
AGTAGAGAAGAATCTGTATCTICTARCCCECTTTCCCAGATGATGATCACATTCGTTATCTATTTTT TC T SN

IS  ~GCCTTCT TACT




NbDXS

>pri-amiR-NbDXS
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGARATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATARATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAA
AAAACAAAGTAGAGAAGAATCTGTATARACCECEEETTCCTARCAGA TGATGATCACATTCGTTATCTATTTTTT
cT O EAE T 1 GGCTCTTCTTACTACAATGAAAAAGGCCGAGGCAAAACGCCTARAATCAC
TTGAGAATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTT
AAACTAAGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>AtDSL-A6-amiR-NbDXS
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATARATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCARA
AAAACAAAGTAGAGAAGAATCTGTATAAACCECEEETTCCTAACAGGATGATCACATTCGTTATCTATTC T Sl
e 1 T GGC TCTTCTTACTACAATGAAAAAGGCCGAGGCARAAACGCCTAAAATCACTTGAGA
ATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTA
AGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

> AtDSL-A13-amiR-NbDXS

TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAA

AAAACAAAGTAGAGAAGAATCTGTATARACCECEEETTCCTAACAGGAT CACATTCGTTATCC TN CAes

TTGGCTCTTCTTACTACAATGAAAAAGGCCGAGGCAAAACGCCTAAAATCACTTGAGAATCAATT
CTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACT
ATAGTATTTTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

> AtDSL-A21-amiR-NbDXS
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATARATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAA
AAAACAAAGTAGAGAAGAATCTGTATARACCGEEEGTTCCTAACAGACATTCGTC T OGO CI
BT TGGCTCTTCTTACTACAATGAAAAAGGCCGAGGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTAC
TGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTATT
TTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

> AtDSL-A25-amiR-NbDXS
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAA
AAAACAAAGTAGAGAAGAATCTGTAARACCECEEETTCCTARCAGA TTCCT TT
GGCTCTTCTTACTACAATGAAAAAGGCCGAGGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTACTGTC
CATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTATTTTGT
CTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>0sDSL-amiR-NbDXS
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATARATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCARA
AAAACAAAGTAGAGAAGAATCTGTATARACCECEEETTCCTAACACTCGAAATCAAACTACT I CEASEES
EEEEE T 1 GGCTCTTCTTACTACAATGAAAAAGGCCGAGGCARAACGCCTARAATCACTTGAGAATCAATTCT
TTTTACTGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTAT
AGTATTTTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>0sDSL-A2-amiR-NbDXS



TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATARATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAA
AAAACAAAGTAGAGAAGAATCTGTATARACCCCCEETTICCTAACACCGAAATCAAACTCTHINCENNSEE0EE
B 1 TGGCTCTTCTTACTACAATGAAARAGGCCGAGGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTT
TTACTGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAG
TATTTTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>0sDSL-A4-amiR-NbDXS
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATARATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAA
AAAACAAAGTAGAGAAGAATCTGTATARACCCCEEETTCCTAACAGGAAATCAAACCT

B8 T TGGCTCTTCTTACTACAATGAAAAAGGCCGAGGCAAAACGCCTARAATCACTTGAGAATCAATTCTTTTT
ACTGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTA
TTTTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>0sDSL-A6-amiR-NbDXS
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAA
AAAACAAAGTAGAGAAGAATCTGTATARACCECEEETTCCTAACACGAAATCAAACT

BT TGGCTCTTCTTACTACAATGAAAAAGGCCGAGGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTAC
TGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTARACTAAGAAACTATAGTATT
TTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>0sDS-AtL-amiR-NbDXS
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATARATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCARA
AAAACAAAGTAGAGAAGAATCTGTATAAACCECEEETTCCTAACAGTCGATTCCTACT

BRSE T TGGCTCTTCTTACTACAATGAAAAAGGCCGAGGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTT
ACTGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTA
TTTTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>BS-amiR-NbDXS
AGTAGAGAAGAATCTGTATAARCCECEEETICCTARCAGATGATGATCACATTCGTTATCTATTTTT TC T S

I 1 ' TCTTCTTACT

>BS-A7-amiR-NbDXS

GAGAAGAATCTGTAFARACCECEEETTCCTAACAGA TGATGATCACATTCGTTATCTATTTTTTC T i
I T ™G GC TCTTCT T

>BS-A17-amiR-NbDXS

GAATCTGTATARACCECEEETTCCTARCAGA TGATGATCACATTCGTTATCTATTTTTTC T
IR G TC

>BS-A23-amiR-NbDXS

1767 A FAARCCEOEEETICCRARGRE, 1o TGATCACAT TCaTTATCTAT T r TC
M GG

>BS-A31-amiR-NbDXS
A FARACCECEEETICORARCAER T cATCATCACATTCGTTATCTATTTTT TCT

>shc-amiR-NbDXS
AGTAGAGAAGAATCTGT A ANCCEECEETTCEIARCAECCAAATCAAACTC S

TGGCTCTTCTTACT




NbSu

>pri-amiR-NbSu
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAA
AAAACAAAGTAGAGAAGAATCTGTATARCCETEETCEACTTCCCEEATGATGATCACATTCGTTATCTATTTTTT
cCEEE e T T GGCTCTTC TTACTACAATGAAAAAGGCCGAGGCAAAACGCCTAAAATCAC
TTGAGAATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTT
AAACTAAGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>AtDSL-A6-amiR-NbSu
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCARA
AAAACAAAGTAGAGAAGAATCTGTATARCCETEETEEACTTCCCECGATGATCACATTCGTTATCTATTGC Ml
B SEE T T GGC TCTTCTTACTACAATGAAAAAGGCCGAGGCAAAACGCCTAAAATCACTTGAGA
ATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTA
AGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>AtDSL-A13-amiR-NbSu
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATARAATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAA
AAAACAAAGTAGAGAAGAATCTGTATARCCETEETEEACTTCCCECGATCACATTCGTTATCGC HNNCaS
B T T GGCTCTTCTTACTACAATGAAAAAGGCCGAGGCAAAACGCCTAAAATCACTTGAGAATCAATT
CTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACT
ATAGTATTTTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>AtDSL-A21-amiR-NbSu
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGT TTTGTTCGTCTATAAATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAA
AAAACAAAGTAGAGAAGAATCTGT A BARCCETEGTEaACTTE006EA .
T TGGCTCTTCTTACTACAATGAAAAAGGCCGAGGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTAC
TGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTATT
TTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>AtDSL-25-amiR-NbSu
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAA
AAAACAAAGTAGAGAAGAATCTGTAARCCETEETCEACTTCCCECATTCGC TT
GGCTCTTCTTACTACAATGAAAAAGGCCGAGGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTACTGTC
CATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTATTTTGT
CTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

> OsDSL-amiR-NbSu
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATARATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCARA
AAAACAAAGTAGAGAAGAATCTGTATAACCETEETCECACTTCCCEETCGAAATCAAACTAGC EECHCHORIEA
TTGGCTCTTCTTACTACAATGAAAAAGGCCGAGGCAAAACGCCTAAAATCACTTGAGAATCAATTCT
TTTTACTGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTAT
AGTATTTTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>0sDSL-A2-amiR-NbSu



TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCARA
AAAACAAAGTAGAGAAGAATCTGTATARCCETEETCCACTTCCCEECGAAATCAAACTGCEEENECIESEREE
B T T GGCTCTTCTTACTACAATGAAAAAGGCCGAGGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTT
TTACTGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAG
TATTTTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>0sDSL-A4-amiR-NbSu
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAA
AAAACAAAGTAGAGAAGAATCTGTATARCCETCETCCACTTCCCECGAAATCAAACGC

BB TGGCTCTTCTTACTACAATGAAAAAGGCCGAGGCAAAACGCCTAARATCACTTGAGAATCAATTCTTTTT
ACTGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTA
TTTTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>0sDSL-A6-amiR-NbSu
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAA
AAAACAAAGTAGAGAAGAATCTGTATARCCETCETCEACTTCCCEGCAAATCAAAGC

BB TTGGCTCTTCTTACTACAATGAAAAAGGCCGAGGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTAC
TGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTATT
TTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>0sDS-AtL-amiR-NbSu
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAA
AAAACAAAGTAGAGAAGAATCTGTATARCCETEETEEACTTCCCECTCGATTCCTAGCH NI ORSEE
Bl T TGGCTCTTCTTACTACAATGAAAAAGGCCGAGGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTT
ACTGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTA
TTTTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>BS-amiR-NbSu

AGTAGAGAAGAATCTGTATAACCETEETCEACTTCCCEEA TGATGATCACATTCGTTATCTATTTT TTGC N
I GGC TCTTCTTACT

>BS-A7-amiR-NbSu
GAGAAGAATCTGTAFARCCETEETEEACTICCCEEA TGATGATCACATTCGTTATCTATTTTTTGC N
IS « ™G GCTCTICTT

>BS-A17-amiR-NbSu
GAATCTGTATARCCETEETCEACTTCCEEEA TGATGATCACATTCGTTATCTATTTTTTGC s
S T cCTC

>BS-A23-amiR-NbSu

1C7GT A FARCEGNGETEEABHIEE08E, 1o TGATCACAT TCoTTATCTATTTTrTc.
M GG

>BS-A31-amiR-NbSu
T FAACCETEENEEACTIEEEEEx TGATGATCACATTCGTTATCTATT TT Tt cc

>shc-amiR-NbSu
AGTAGAGRAGAATCTGTA TANCOETEEIEEACTICEEEECGARATCAAACT G N

TGGCTCTTCTTACT




TSWV

>pri-amiR-TSWV
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTT
AACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTCTTCTCCTT
CTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAA
AAAACAAAGTAGAGAAGAATCTGTATCTARCACCTCATTCTCTCCTATGATGATCACATTCGTTATCTATTTTTT
acE I T T GGC TCTTCTTACTACAATGAAARAGGCCGAGGCARAAACGCCTAAAATCAC
TTGAGAATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTT
AAACTAAGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC

>shc-amiR-TSWV
AGTAGAGAAGAATCTGT A T ACRCCTEATTETENOET CCAAATCAAACT A

TGGCTCTTCTTACT



Appendix S4.

DNA sequence of Bsal-ccdB-based (B/c) vectors used for direct cloning of amiRNAs in MIR390-based
shc precursors.

>pENTR-BS-AtMIR390a-B/c (4076 bp)

CTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAG
CCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCAAACCGLCCTCTCCCCGL
GCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAAT
TAATACGCGTACCGCTAGCCAGGAAGAGTTTGTAGAAACGCAAAAAGGCCATCCGTCAGGATGGCCTTCTGCTTA
GTTTGATGCCTGGCAGTTTATGGCGGGCGTCCTGCCCGCCACCCTCCGGGCCGTTGCTTCACAACGTTCAAATCC
GCTCCCGGCGGATTTGTCCTACTCAGGAGAGCGTTCACCGACAAACAACAGATAAAACGAAAGGCCCAGTCTTCC
GACTGAGCCTTTCGTTTTATTTGATGCCTGGCAGTTCCCTACTCTCGCGTTAACGCTAGCATGGATGTTTTCCCA
GTCACGACGTTGTAAAACGACGGCCAGTCTTAAGCTCGGGCCCCAAATAATGATTTTATTTTCACTCGATAGTGAC
CTGTTCGTTGCAACAAATTGATGAGCAATGCTTTTTTATAATGCCAACTTTGTACAAARAAAGCAGGCTCCGCGGC
CGCCCCCTTCACCGTAGAGAAGAATCTGTAAGAGACCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCT
CGTATAATGTGTGGATTTTGAGTTAGGAGCCGTCGAGATTTTCAGGAGCTAAGGAAGCTAAAatggagaaaaaaa
tcactggatataccaccgttgatatatcccaatggcatcgtaaagaacattttgaggcatttcagtcagttgcectce
aatgtacctataaccagaccgttcagctggatattacggcecctttttaaagaccgtaaagaaaaataagcacaagt
tttatccggecctttattcacattcttgcccgectgatgaatgctcateccggagttececgtatggcaatgaaagacyg
gtgagctggtgatatgggatagtgttcacccttgttacaccgttttccatgagcaaactgaaacgttttcatcge
tctggagtgaataccacgacgatttccggcagtttctacacatatattcgcaagatgtggecgtgttacggtgaaa
acctggcctatttccctaaagggtttattgagaatatgtttttegtctcageccaatcecctgggtgagtttcacca
gttttgatttaaacgtggccaatatggacaacttcttcgccceccecgttttcaccatgggcaaatattatacgcaag
gcgacaaggtgctgatgccgctggcgattcaggttcatcatgecgtttgtgatggectteccatgtecggcagaatgce
ttaatgaattacaacagtactgcgatgagtggcagggcggggcgtaaACGCGTGGAGCCGGCTTACTAAAAGCCA
GATAACAGTATGCGTATTTGCGCGCTGATTTTTGCGGTATAAGAATATATACTGATATGTATACCCGAAGTATGT
CAAAAAGAGGTATGCTATGAAGCAGCGTATTACAGTGACAGTTGACAGCGACAGCTATCAGTTGCTCAAGGCATA
TATGATGTCAATATCTCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGCTGG
AAAGCGGAAAATCAGGAAGGGATGGCTGAGGTCGCCCGGTTTATTGAAATGAACGGCTCTTTTGCTGACGAGAAC

\ATA “,ATGTCAGGCTCCCTTATACACAGCCAGTCTGCACCTCGAngtctcAcattggctc
ttcttactAAGGGTGGGCGCGCCGACCCAGCTTTCTTGTACAAAGTTGGCATTATAAGAAAGCATTGCTTATCAA
TTTGTTGCAACGAACAGGTCACTATCAGTCAAAATAAAATCATTATTTGCCATCCAGCTGATATCCCCTATAGTG
AGTCGTATTACATGGTCATAGCTGTTTCCTGGCAGCTCTGGCCCGTGTCTCAAAATCTCTGATGTTACATTGCAC
AAGATAAAAATATATCATCATGAACAATAAAACTGTCTGCTTACATAAACAGTAATACAAGGGGTGTTatgagcece
atattcaacgggaaacgtcgaggccgcgattaaattccaacatggatgctgatttatatgggtataaatgggctce
gcgataatgtcgggcaatcaggtgcgacaatctatcgecttgtatgggaagcccgatgcgccagagttgtttcectga
aacatggcaaaggtagcgttgccaatgatgttacagatgagatggtcagactaaactggctgacggaatttatge
ctcttccgaccatcaagcattttatccgtactecctgatgatgcatggttactcaccactgecgatccccggaaaaa
cagcattccaggtattagaagaatatcctgattcaggtgaaaatattgttgatgcgctggcagtgttcctgegece
ggttgcattcgattcctgtttgtaattgtccttttaacagcgatcgecgtatttecgtctecgetcaggecgcaatcac
gaatgaataacggtttggttgatgcgagtgattttgatgacgagcgtaatggctggcctgttgaacaagtctgga
aagaaatgcataaacttttgccattctcaccggattcagtcgtcactcatggtgatttctcacttgataacctta
tttttgacgaggggaaattaataggttgtattgatgttggacgagtcggaatcgcagaccgataccaggatcttg
ccatcctatggaactgcctcggtgagttttcteccttcattacagaaacggctttttcaaaaatatggtattgata
atcctgatatgaataaattgcagtttcatttgatgctcgatgagtttttcTAATCAGAATTGGTTAATTGGTTGT
AACACTGGCAGAGCATTACGCTGACTTGACGGGACGGCGCAAGCTCATGACCAAAATCCCTTAACGTGAGTTACG
CGTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAA
TCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTT
TTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACC
ACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCG
ATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGEG
GTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCATTGAGAAA
GCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGA
GGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGAT




TTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCT
TTTGCTGGCCTTTTGCTCACATGTT

PURPLE/UPPERCASE: M13-F binding site
orange/lowercase: attl.1

BLUE/UPPERCASE: AtMIR390a 5’ region
RED/UPPERCASE: Bsal site

magenta/lowercase: chloramphenicol resistance gene
MAGENTA/UPPERCASE: ccdB gene
red/lowercase: inverted Bsal site

blue/lowercase: AtMIR390a 3' region
orange/lowercase/underlined: attl.2
PURPLE/UPPERCASE/UNDERLINED: M13-Reverse binding site
brown/lowercase: Kanamycin resistance gene




>pMDC32B-BS-AtMIR390-B/c (11629 bp)

CCAGCCAGCCAACAGCTCCCCGACCGGCAGCTCGGCACAAAATCACCACTCGATACAGGCAGCCCATCAGTCCGG
GACGGCGTCAGCGGGAGAGCCGTTGTAAGGCGGCAGACTTTGCTCATGTTACCGATGCTATTCGGAAGAACGGCA
ACTAAGCTGCCGGGTTTGAAACACGGATGATCTCGCGGAGGGTAGCATGTTGATTGTAACGATGACAGAGCGTTG
CTGCCTGTGATCACCGCGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGCCAACTTTGAAAACAACTTTG
AAAAAGCTGTTTTCTGGTATTTAAGGTTTTAGAATGCAAGGAACAGTGAATTGGAGTTCGTCTTGTTATAATTAG
CTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATAATAAatggctaaaatgagaatatcaccgga
attgaaaaaactgatcgaaaaataccgctgcgtaaaagatacggaaggaatgtctcctgctaaggtatataaget
ggtgggagaaaatgaaaacctatatttaaaaatgacggacagccggtataaagggaccacctatgatgtggaacg
ggaaaaggacatgatgctatggctggaaggaaagctgcctgttccaaaggtcecctgcactttgaacggcatgatgg
ctggagcaatctgctcatgagtgaggccgatggcgtecctttgctcggaagagtatgaagatgaacaaagccecctga
aaagattatcgagctgtatgcggagtgcatcaggctctttcactccatcgacatatcggattgtcectatacgaa
tagcttagacagccgcttagccgaattggattacttactgaataacgatctggccgatgtggattgcgaaaactg
ggaagaagacactccatttaaagatccgcgcgagctgtatgattttttaaagacggaaaagcccgaagaggaact
tgtcttttcccacggcgacctgggagacagcaacatctttgtgaaagatggcaaagtaagtggctttattgatcet
tgggagaagcggcagggcggacaagtggtatgacattgccttctgecgteccggtcgatcagggaggatatcgggga
agaacagtatgtcgagctattttttgacttactggggatcaagcctgattgggagaaaataaaatattatatttt
actggatgaattgttttagTACCTAGAATGCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTC
AGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAA
AAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTT
CAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGC
ACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGG
GTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAG
CTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGG
GAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAA
CGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGG
GGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCA
CATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCG
CCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCT
TACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAG
CCAGTATACACTCCGCTATCGCTACGTGACTGGGTCATGGCTGCGCCCCGACACCCGCCAACACCCGCTGACGCG
CCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAG
AGGTTTTCACCGTCATCACCGAAACGCGCGAGGCAGGGTGCCTTGATGTGGGCGCCGGCGGTCGAGTGGCGACGG
CGCGGCTTGTCCGCGCCCTGGTAGATTGCCTGGCCGTAGGCCAGCCATTTTTGAGCGGCCAGCGGCCGCGATAGG
CCGACGCGAAGCGGCGGGGCGTAGGGAGCGCAGCGACCGAAGGGTAGGCGCTTTTTGCAGCTCTTCGGCTGTGCG
CTGGCCAGACAGTTATGCACAGGCCAGGCGGGTTTTAAGAGTTTTAATAAGTTTTAAAGAGTTTTAGGCGGAAAA
ATCGCCTTTTTTCTCTTTTATATCAGTCACTTACATGTGTGACCGGTTCCCAATGTACGGCTTTGGGTTCCCAAT
GTACGGGTTCCGGTTCCCAATGTACGGCTTTGGGTTCCCAATGTACGTGCTATCCACAGGAAAGAGA CTTTTCG
ACCTTTTTCCCCTGCTAGGGCAATTTGCCCTAGCATCTGCTCCGTACATTAGGAACCGGCGGATGCTTCGCCCTC
GATCAGGTTGCGGTAGCGCATGACTAGGATCGGGCCAGCCTGCCCCGCCTCCTCCTTCAAATCGTACTCCGGCAG
GTCATTTGACCCGATCAGCTTGCGCACGGTGAAACAGAACTTCTTGAACTCTCCGGCGCTGCCACTGCGTTCGTA
GATCGTCTTGAACAACCATCTGGCTTCTGCCTTGCCTGCGGCGCGGCGTGCCAGGCGGTAGAGAAAACGGCCGAT
GCCGGGATCGATCAAAAAGTAATCGGGGTGAACCGTCAGCACGTCCGGGTTCTTGCCTTCTGTGATCTCGCGGTA
CATCCAATCAGCTAGCTCGATCTCGATGTACTCCGGCCGCCCGGTTTCGCTCTTTACGATCTTGTAGCGGCTAAT
CAAGGCTTCACCCTCGGATACCGTCACCAGGCGGCCGTTCTTGGCCTTCTTCGTACGCTGCATGGCAACGTGCGT
GGTGTTTAACCGAATGCAGGTTTCTACCAGGTCGTCTTTCTGCTTTCCGCCATCGGCTCGCCGGCAGAACTTGAG
TACGTCCGCAACGTGTGGACGGAACACGCGGCCGGGCTTGTCTCCCTTCCCTTCCCGGTATCGGTTCATGGATTC
GGTTAGATGGGAAACCGCCATCAGTACCAGGTCGTAATCCCACACACTGGCCATGCCGGCCGGCCCTGCGGAAAC
CTCTACGTGCCCGTCTGGAAGCTCGTAGCGGATCACCTCGCCAGCTCGTCGGTCACGCTTCGACAGACGGAAAAC
GGCCACGTCCATGATGCTGCGACTATCGCGGGTGCCCACGTCATAGAGCATCGGAACGAAAAAATCTGGTTGCTC
GTCGCCCTTGGGCGGCTTCCTAATCGACGGCGCACCGGCTGCCGGCGGTTGCCGGGATTCTTTGCGGATTCGATC
AGCGGCCGCTTGCCACGATTCACCGGGGCGTGCTTCTGCCTCGATGCGTTGCCGCTGGGCGGCCTGCGCGGCCTT
CAACTTCTCCACCAGGTCATCACCCAGCGCCGCGCCGATTTGTACCGGGCCGGATGGTTTGCGACCGTCACGCCG
ATTCCTCGGGCTTGGGGGTTCCAGTGCCATTGCAGGGCCGGCAGACAACCCAGCCGCTTACGCCTGGCCAACCGL
CCGTTCCTCCACACATGGGGCATTCCACGGCGTCGGTGCCTGGTTGTTCTTGATTTTCCATGCCGCCTCCTTTAG
CCGCTAAAATTCATCTACTCATTTATTCATTTGCTCATTTACTCTGGTAGCTGCGCGATGTATTCAGATAGCAGC
TCGGTAATGGTCTTGCCTTGGCGTACCGCGTACATCTTCAGCTTGGTGTGATCCTCCGCCGGCAACTGAAAGTTG
ACCCGCTTCATGGCTGGCGTGTCTGCCAGGCTGGCCAACGTTGCAGCCTTGCTGCTGCGTGCGCTCGGACGGCCG
GCACTTAGCGTGTTTGTGCTTTTGCTCATTTTCTCTTTACCTCATTAACTCAAATGAGTTTTGATTTAATTTCAG
CGGCCAGCGCCTGGACCTCGCGGGCAGCGTCGCCCTCGGGTTCTGATTCAAGAACGGTTGTGCCGGCGGCGGCAG
TGCCTGGGTAGCTCACGCGCTGCGTGATACGGGACTCAAGAATGGGCAGCTCGTACCCGGCCAGCGCCTCGGCAA



CCTCACCGCCGATGCGCGTGCCTTTGATCGCCCGCGACACGACAAAGGCCGCTTGTAGCCTTCCATCCGTGACCT
CAATGCGCTGCTTAACCAGCTCCACCAGGTCGGCGGTGGCCCATATGTCGTAAGGGCTTGGCTGCACCGGAATCA
GCACGAAGTCGGCTGCCTTGATCGCGGACACAGCCAAGTCCGCCGCCTGGGGCGCTCCGTCGATCACTACGAAGT
CGCGCCGGCCGATGGCCTTCACGTCGCGGTCAATCGTCGGGCGGTCGATGCCGACAACGGTTAGCGGTTGATCTT
CCCGCACGGCCGCCCAATCGCGGGCACTGCCCTGGGGATCGGAATCGACTAACAGAACATCGGCCCCGGCGAGTT
GCAGGGCGCGGGCTAGATGGGTTGCGATGGTCGTCTTGCCTGACCCGCCTTTCTGGTTAAGTACAGCGATAACCT
TCATGCGTTCCCCTTGCGTATTTGTTTATTTACTCATCGCATCATATACGCAGCGACCGCATGACGCAAGCTGTT
TTACTCAAATACACATCACCTTTTTAGACGGCGGCGCTCGGTTTCTTCAGCGGCCAAGCTGGCCGGCCAGGCCGC
CAGCTTGGCATCAGACAAACCGGCCAGGATTTCATGCAGCCGCACGGTTGAGACGTGCGCGGGCGGCTCGAACAC
GTACCCGGCCGCGATCATCTCCGCCTCGATCTCTTCGGTAATGAAAAACGGTTCGTCCTGGCCGTCCTGGTGCGG
TTTCATGCTTGTTCCTCTTGGCGTTCATTCTCGGCGGCCGCCAGGGCGTCGGCCTCGGTCAATGCGTCCTCACGG
AAGGCACCGCGCCGCCTGGCCTCGGTGGGCGTCACTTCCTCGCTGCGCTCAAGTGCGCGGTACAGGGTCGAGCGA
TGCACGCCAAGCAGTGCAGCCGCCTCTTTCACGGTGCGGCCTTCCTGGTCGATCAGCTCGCGGGCGTGCGCGATC
TGTGCCGGGGTGAGGGTAGGGCGGGGGCCAAACTTCACGCCTCGGGCCTTGGCGGCCTCGCGCCCGCTCCGGGTG
CGGTCGATGATTAGGGAACGCTCGAACTCGGCAATGCCGGCGAACACGGTCAACACCATGCGGCCGGCCGGCGTG
GTGGTGTCGGCCCACGGCTCTGCCAGGCTACGCAGGCCCGCGCCGGCCTCCTGGATGCGCTCGGCAATGTCCAGT
AGGTCGCGGGTGCTGCGGGCCAGGCGGTCTAGCCTGGTCACTGTCACAACGTCGCCAGGGCGTAGGTGGTCAAGC
ATCCTGGCCAGCTCCGGGCGGTCGCGCCTGGTGCCGGTGATCTTCTCGGAAAACAGCTTGGTGCAGCCGGCCGLG
TGCAGTTCGGCCCGTTGGTTGGTCAAGTCCTGGTCGTCGGTGCTGACGCGGGCATAGCCCAGCAGGCCAGCGGCG
GCGCTCTTGTTCATGGCGTAATGTCTCCGGTTCTAGTCGCAAGTATTCTACTTTATGCGACTAAAACACGCGACA
AGAAAACGCCAGGAAAAGGGCAGGGCGGCAGCCTGTCGCGTAACTTAGGACTTGTGCGACATGTCGTTTTCAGAA
GACGGCTGCACTGAACGTCAGAAGCCGACTGCACTATAGCAGCGGAGGGGTTGGATCAAAGTACTTTGATCCCGA
GGGGAACCCTGTGGTTGGCATGCACATACAAATGGACGAACGGATAAACCTTTTCACGCCCTTTTAAATATCCGT
TATTCTAATAAACGCTCTTTTCTCTTAGG AACACTGATAGTTTAAACTGAA
GGCGGGAAACGACAATCTGATCCAAGCTCAAGCTGCTCTAGCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAG
GGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGG
TAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAAGCTTGGCGTGCCTGCACGTCAAC
ATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAG
ACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAG
ATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCT
GCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCT
TCAAAGCAAGTGGATTGATGTGATAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACA
GTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGC
CCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAA
GGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTG
GAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGAC
GCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGACCTCGACT
CTAGAGGATCCCCGGGTACCGGGCCCCCCCTCGAGGCGCGCCAAGCTATCAAACAAGCTTTCTACAAAAAACGCACG
CTCCGCGGCCGCCCCCTTCACCAGTAGAGAAGAATCTGTAAGAGACCATTAGGCACCCCAGGCTTTACACTTTAT
GCTTCCGGCTCGTATAATGTGTGGATTTTGAGTTAGGAGCCGTCGAGATTTTCAGGAGCTAAGGAAGCTAAAALY
gagaaaaaaatcactggatataccaccgttgatatatcccaatggcatcgtaaagaacattttgaggcatttcag
tcagttgctcaatgtacctataaccagaccgttcagctggatattacggecctttttaaagaccgtaaagaaaaat
aagcacaagttttatccggcctttattcacattcttgceccgectgatgaatgectcatccggagtteccgtatggcea
atgaaagacggtgagctggtgatatgggatagtgttcacccttgttacaccgttttccatgagcaaactgaaacg
ttttcatcgctctggagtgaataccacgacgatttccggcagtttctacacatatattcgcaagatgtggegtgt
tacggtgaaaacctggcctatttccctaaagggtttattgagaatatgtttttecgtctcageccaatcecctgggtg
agtttcaccagttttgatttaaacgtggccaatatggacaacttcttcgecccececgttttcaccatgggcaaatat
tatacgcaaggcgacaaggtgctgatgccgctggcgattcaggttcatcatgececgtttgtgatggettceccatgte
ggcagaatgcttaatgaattacaacagtactgcgatgagtggcagggcggggegtaaACGCGTGGAGCCGGCTTA
CTAAAAGCCAGATAACAGTATGCGTATTTGCGCGCTGATTTTTGCGGTATAAGAATATATACTGATATGTATACC
CGAAGTATGTCAAAAAGAGGTATGCTATGAAGCAGCGTATTACAGTGACAGTTGACAGCGACAGCTATCAGTTGC
TCAAGGCATATATGATGTCAATATCTCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGC
CGAACGCTGGAAAGCGGAAAATCAGGAAGGGATGGCTGAGGTCGCCCGGTTTATTGAAATGAACGGCTCTTTTGC
TGACGAGAACAGGGGCTGGTGAAATGCAGTTTAAGGTTTACACCTATAAAAGAGAGAGCCGTTATCGTCTGTTTG
TGGATGTACAGAGTGATATTATTGACACGCCCGGCCGACGGATGGTGATCCCCCTGGCCAGTGCACGTCTGCTGT
CAGATAAAGTCTCCCGTGAACTTTACCCGGTGGTGCATATCGGGGATGAAAGCTGGCGCATGATGACCACCGATA
TGGCCAGTGTGCCGGTTTCCGTTATCGGGGAAGAAGTGGCTGATCTCAGCCACCGCGAAAATGACATCAAAAACG
CCATTAACCTGATGTTCTGGGGAATATAAATGTCAGGCTCCCTTATACACAGCCAGTCTGCACCTCGACggtcte
AcattggctcttcttactAAGGGTGGGCGCGCCGACCCAGCTTTCTTCTACAAACGTCCTTCGATAATTCCTTAAT
TAACTAGTTCTAGAGCGGCCGCCCACCGCGGTGGAGCTCCAATTTCCCCCATCCTTCAAACATTTCCCAATAAAGC
TTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGT




AATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTA
ATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTGAA
TTCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGG
AAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGC
TTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTAT
TGGCTAGAGCAGCTTGCCAACATGGTGGAGCACGACACTCTCGTCTACTCCAAGAATATCAAAGATACAGTCTCA
GAAGACCAAAGGGCTATTGAGACTTTTCAACAAAGGGTAATATCGGGAAACCTCCTCGGATTCCATTGCCCAGCT
ATCTGTCACTTCATCAAAAGGACAGTAGAAAAGGAAGGTGGCACCTACAAATGCCATCATTGCGATAAAGGAAAG
GCTATCGTTCAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAA
GAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAACatggtggagcacgacactctecgtetac
tccaagaatatcaaagatacagtctcagaagaccaaagggctattgagacttttcaacaaagggtaatatcggga
aacctcctcggattccattgcccagctatctgtcacttcatcaaaaggacagtagaaaaggaaggtggcacctac
aaatgccatcattgcgataaaggaaaggctatcgttcaagatgcctctgccgacagtggtcccaaagatggaccce
ccacccacgaggagcatcgtggaaaaagaagacgttccaaccacgtcttcaaagcaagtggattgatgtgatatce
tccactgacgtaagggatgacgcacaatcccactatccttcgcaagaccttecctctatataaggaagttcattte
atttggagaggACACGCTGAAATCACCAGTCTCTCTCTACAAATCTATCTCTCTCGAGCTTTCGCAGATCCCGGG
GGGCAATGAGATATGAAAAAGCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAGC
GTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTTCGATGTAGGAGGGCGTGGATAT
GTCCTGCGGGTAAATAGCTGCGCCGATGGTTTCTACAAAGATCGTTATGTTTATCGGCACTTTGCATCGGCCGCG
CTCCCGATTCCGGAAGTGCTTGACATTGGGGAGTTTAGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAG
GGTGTCACGTTGCAAGACCTGCCTGAAACCGAACTGCCCGCTGTTCTACAACCGGTCGCGGAGGCTATGGATGCG
ATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCAATACACTACA
TGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTGTATCACTGGCAAACTGTGATGGACGACACCGTCAGT
GCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTTGGGCCGAGGACTGCCCCGAAGTCCGGCACCTCGTGCAC
GCGGATTTCGGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATG
TTCGGGGATTCCCAATACGAGGTCGCCAACATCTTCTTCTGGAGGCCGTGGTTGGCTTGTATGGAGCAGCAGACG
CGCTACTTCGAGCGGAGGCATCCGGAGCTTGCAGGATCGCCACGACTCCGGGCGTATATGCTCCGCATTGGTCTT
GACCAACTCTATCAGAGCTTGGTTGACGGCAATTTCGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATC
GTCCGATCCGGAGCCGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGATGGCTGT
GTAGAAGTACTCGCCGATAGTGGAAACCGACGCCCCAGCACTCGTCCGAGGGCAAAGAAATAGAGTAGATGCCGA
CCGGATCTGTCGATCGACAAGCTCGAG L ttctccataataatgtgtgagtagtticccagataagggaattagggt
tcctatagggtttcgctcatgtgttgagcatataagaaacccttagtatgtatttgtatttgtaaaatacttcta
tcaataaaatttctaattcctaaaaccaaaatccagtactaaaatccagatcCCCCGAATTAATTCGGCGTTAAT
TCAGTACATTAAAAACGTCCGCAATGTGTTATTAAGTTGTCTAAGCGTCAATT IC T T TACACCACAATATATCCT

GCCA

brown/lowercase: kanamycin resistance gene
CYAN/UPPERCASE/UNDERLINED: C->A transversion to block vector’s Bsal site
cyan/lowercase: T-DNA right border
GREEN/UPPERCASE: 2x35S CaMV promoter
ORANGE/UPPERCASE: attB1

BLUE/UPPERCASE: AtMIR390a 5’ region
RED/UPPERCASE: Bsal site

magenta/lowercase: chloramphenicol resistance gene
MAGENTA/UPPERCASE: ccdB gene

red/lowercase: inverted Bsal site

blue/lowercase: AtMIR390a 3' region
ORANGE/UPPERCASE/UNDERLINED: attB2
GREY/UPPERCASE/UNDERLINED: Nos terminator
green/lowercase: CaMV promoter
BROWN/UPPERCASE: hygromycin resistance gene
green/lowercase/underlined: CaMV terminator
CYAN/UPPERCASE: T-DNA left border
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