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AtMIR390a-Bsal/ccdB-based (B/c) vectors for
direct cloning of artificial miRNAs

A Gateway-compatible entry clone
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Supplemental Figure S1. AtMIR390a-B/c vectors for
direct cloning of amiRNAs. A, Diagram of an AtMIR390a-
B/c Gateway-compatible entry vector (nENTR-AtMIR390a-
B/c). B, Diagrams of AtMIR390a-B/c-based binary vectors
for expression of amiRNAs in plants (pMDC32B-
AtMIR390a-B/c, pMDC123SB-AtMIR390a-B/c and
pFK210B-AtMIR390a-B/c). RB: right border; 35S:
Cauliflower mosaic virus promoter; Bsal: Bsal recognition
site, ccdB: gene encoding the ccdB toxin; LB: left border;
attL1 and attL2: gateway recombination sites. Kan*:
kanamycin resistance gene; Hyg®: hygromycin resistance
gene; Basta®: glufosinate resistance gene; Spec®:
spectinomycin resistance gene. Undesired Bsal sites
removed from the plasmid are crossed out.
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Supplemental Figure S2. , Diagrams of AtMIR319a, AtMIR319a-21 and
AtMIR390a foldbacks used to express several amiRNAs in N. benthamiana.
Nucleotides corresponding to the miRNA guide and miRNA* are in blue and
green, respectively. Other nucleotides from the AtMIR319a, AtMIR319a-21 and
AtMIR390a foldbacks are in light grey, dark grey, and black, respectively.
Nucleotides that were added or modified that are in light brown and red,
respectively. Shapes of the AtMIR319a, AtMIR319a-21 and AtMIR390a
foldbacks are in light grey, dark grey, and black, respectively.



amiR-Ft 5’ TTGGTTATAAAGGAAGAGGCC 3’

(ARRRE RN AN
target MRNA 3’ AACCAATATTTCCTTCTTCGG 5’
FT

amiR-Lfy 5’ TAACAGTGAACGTACTGTCGC 3’
(ARRRERE RN RRENE
target MRNA 3’ ATTGTCACTTGCATCACAGCG 5’
LFY

amiR-Ch42 5’ TTAAGTGTCACGGAAATCCCT 3’
FEEEREEEErr e
target MRNA 3’ CATTCACAGTGCCTTTAGGAA 5’
CH42

amiR-Trich 5’ TCCCATTCGATACTGCTCGCC 3’
FEEEEEEErrrrrrrre=1
target MRNA 3’ AGGGTAAGCTATGACGAGTGA 5’
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5’ TCCCATTCGATACTGCTCGCC 3’

FEPEEEEETErrr ==l
3’ AGGGTAAGCTATGATGAGTGG 5’
CPC

5’ TCCCATTCGATACTGCTCGCC 3’

AR R AR AR N
3’ AGGGTAAGCTACGATGAGTGA 5’
ETC2

Supplemental Figure S3. Base-pairing
of amiRNAs and target mRNAs.
amiRNA and mRNA target nucleotides
are in blue and brown, respectively.



AtTAS1c-Bsal/ccdB-based (B/c) vectors for direct
cloning of synthetic tasiRNAs
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Supplemental Figure S4. AtTAS1c-B/c vectors for direct
cloning of syn-tasiRNAs. A, Diagram of an A¢tTASIc-B/c
Gateway-compatible entry vector (pENTR-AtTAS1c-B/c). B,
Diagrams of AtTASIc-B/c binary vectors for expression of
syn-tasiRNAs in plants (pMDC32B-AtTAS1c-B/c,
pPMDC123SB-AtTASIc-B/c and pFK210B-AtTAS1c-B/c). RB:
right border; 35S: Cauliflower mosaic virus promoter; Bsal:
Bsal recognition site, ccdB: gene encoding the ccdB toxin;
LB: left border; attL.1 and attL.2: GATEWAY recombination
sites. Kan®: kanamycin resistance gene; Hyg®: hygromycin
resistance gene; Basta®: glufosinate resistance gene; Spec®:
spectinomycin resistance gene. Undesired Bsal sites removed
from the plasmid are crossed out.
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Supplemental Figure S5. A, Organization of syn-tasiRNA constructs. Arrow
indicates miR173-guided cleavage site. tasiRNA positions 3’D1[+] to 3’ D10[+]
are indicated by brackets, with positions 3’D3[+] and 3’D4[+] highlighted in
black. The expected syn-tasiRNA-mRNA target interactions are represented.
miR173, syn-tasiR-Trich and syn-tasiR-Ft sequences are in orange, dark blue and
light blue, respectively. miR173 target site and syn-tasiRNA-mRNA target
sequences are in light and dark brown, respectively.
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Supplemental Figure S6. Flowering
time analysis of Arabidopsis Col-0
T1 transgenic plants expressing
amiRNAs or syn-tasiRNAs. Mean (+
s.d.) days to flowering.
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Supplemental Figure S7. Processing analyses of syn-tasiRNAs expressed in Arabidopsis Col-0 T1
transgenic lines (35S:4¢tTAS1c-D3Trich-D4Ft and 35S:AtTAS1c-D3Ft-D4Trich). A, Small RNA size
distribution of 19-24 nt siRNAs in both 3°’D3[+] (up) and 3°’D4[+] (bottom) positions in 35S:4¢tTAS!c-
D3Trich-D4Ft (left) and 35S:AtTAS1c-D3Ft-D4Trich (right) transgenic plants. Correct syn-tasiR-Trich
and syn-tasiR-Ft sequences are in dark and light blue, respectively. Other small RNA sequences are in
grey. B, Distribution of small RNA reads (19-24 nt) having a 5’ nucleotide within a -4/+4 region
relative to the correct 5° nucleotide position of the syn-tasiRNA (0’ position). Other details as in panel

A.



Endogenous AtTAS17c-tasiRNA processing
and phasing analyses in Arabidopsis
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Supplemental Figure S8. Processing and phasing analyses of
endogenous AtTAS1c-tasiRNA in Arabidopsis Col-0 T1 transgenic
lines expressing syn-tasiRNAs (35S:4tTAS1c-D3Trich-D4Ft,
358:AtTAS1c-D3Ft-D4Trich and 35S:GUS control). Analyses of
tasiR-3’D3[+] and tasiR-3’D4[+] (AtTASIc-derived) siRNA
sequences by high-throughput sequencing. Pie charts, percentage
of 19-24 nt reads; radar plots, percentages of 21-nt reads
corresponding to each register from A¢TAS1c transcripts, with
position 1 designated as immediately after the miR173-guided
cleavage site.
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Supplemental Figure S9. Processing analyses of endogenous A¢TAS1c-derived siRNAs in Arabidopsis Col-0 T1 transgenic plants
expressing syn-tasiRNAs (35S5:4tTAS1c-D3Trich-D4Ft, 35S:AtTAS1c-D3Ft-D4Trich and 35S:GUS control). A, Small RNA size
distribution of 19-24 nt siRNAs in both 3°’D3[+] (up) and 3’D4[+] (bottom) positions in 35S:4¢TAS1c-D3Trich-D4Ft (left) and
35S:AtTAS1c-D3Ft-D4Trich (right) transgenic plants. Correct tasiR-3’D3[+] and tasiR-3’D4[+] sequences are in dark and light
pink, respectively. Other small RNA sequences are in grey. B, Distribution of small RNA reads (19-24 nt) having a 5’ nucleotide
within a -4/+4 region relative to the correct 5’ nucleotide position of the endogenous tasiRNA (°0’ position). Other details are as in
panel A.



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

Construct T1 analyzed  Phenotypic penetrance®
358:AtMIR390a-Ft 34 100%
358:AtMIR390a-Lfy 67 34%
358:AtMIR390a-Ch42 101 97%

10% weak

25% intermediate

62% severe
35S8:AtMIR390a-Trich 53 98%

29% try cpc type

*The Ft phenotype was defined as a higher ‘days to flowering’
value when compared to the average ‘days to flowering’ value of
the 355:GUS control set.

The Lfy phenotype was defined as a higher ‘number of secondary
shoots’ when compared to the average ‘number of secondary
shoots’ value of the 35S:GUS control set.

The Ch42 phenotype was scored in 10 days-old seedling and was
considered ‘weak’, ‘intermediate’ or ‘severe’ if seedlings have >2
leaves, exactly 2 leaves or no leaves (only 2 cotyledons),
respectively.

The Trich phenotype was defined as a higher number of
trichomes when compared to transformants of the 35S:GUS
control set. Plants with a Trich phenotype were considered ‘try
cpc type’ if they resembled the Arabidopsis try cpc double
mutant.



Supplemental Table SII: Phenotypic penetrance of amiRNAs or
syn-tasiRNAs expressed in 4. thaliana Col-0 T1 transgenic plants

Construct T1 analyzed  Phenotypic penetrance®
358:AtMIR390-Trich 92 95%
20% try cpc type
358:AtMIR390-F't 95 95%
358:TAS1c-D3&D4Trich 73 82%
0% try cpc type
358:TAS1c-D3&D4Ft 47 100%
358:TAS1c-D3Trich-D4Ft 43 74% Trich
0% try cpc type
98% Ft
73% Trich and Ft
358:TAS1c-D3Ft-D4Trich 68 62% Trich
0% try cpc type
100% Ft
62% Trich and Ft

? The Ft phenotype was defined as a higher ‘days to flowering’ value
when compared to the average ‘days to flowering’ value of the
358:GUS control set.

The Trich phenotype was defined as a higher number of trichomes
when compared to transformants of the 35S:GUS control set. Plants
with a Trich phenotype were considered ‘try cpc type’ if they
resembled the Arabidopsis 7y cpc double mutant.



Supplemental Table SIII: Phenotypic penetrance of amiRNAs or
syn-tasiRNAs expressed in 4. thaliana Col-0 T2 transgenic plants

Construct T2 Phenotypic penetrance”
analyzed®

358:AtMIR390-Trich 10 90%

100% try cpc type
358:TAS1c-D3&D4Trich 10 80%

0% try cpc type
358:TAS1c-D3Trich-D4Ft 10 90%

0% try cpc type
358:TAS1c-D3Ft-D4Trich 10 90%

0% try cpc type

#80-100 individuals for each T2 independent line were analyzed.

® The Trich phenotype was defined as a higher number of trichomes
when compared to transformants of the 35S:GUS control set. Plants
with a Trich phenotype were considered ‘try cpc type’ if they
resembled the Arabidopsis 7y cpc double mutant.



Supplemental Table SIV. DNA oligonucleotides used.

Oligonucleotide Name

Sequence

3'PCR primer il
3'PCR primer i3
3'PCR primer i4
3'PCR primer i5
3'PCR primer i9
S'PCR primer P5
AtMIR319a-1-1
AtMIR319a-1-11
AtMIR319a-1-111
AtMIR319a-1-1V
AtMIR319a-2-1
AtMIR319a-2-11
AtMIR319a-2-111
AtMIR319a-2-1V
AtMIR319a-3-1
AtMIR319a-3-11
AtMIR319a-3-111
AtMIR319a-3-1V
AtMIR319a-4-1
AtMIR319a-4-11
AtMIR319a-4-111
AtMIR3192a-4-1V
AtMIR319a-5-1
AtMIR319a-5-11
AtMIR319a-5-111
AtMIR319a-5-1V
AtMIR319a-6-1
AtMIR319a-6-11
AtMIR319a-6-111
AtMIR3192-6-1V
AtMIR319a-F
AtMIR319a-R
AtMIR390a-F
AtMIR390a-R
AtMIR390a-1-F
AtMIR390a-1-R
AtMIR390a-2-F
AtMIR390a-2-R
AtMIR390a-3-F
AtMIR390a-3-R
AtMIR390a-4-F
AtMIR390a-4-R
AtMIR390a-5-F
AtMIR390a-5-R
AtMIR390a-6-F
AtMIR390a-6-R
AtMIR390a-B/c-F
AtMIR390a-B/c-R

AtMIR390a-Ch42-F
AtMIR390a-Ch42-R

AtMIR390a-Ft-F
AtMIR390a-Ft-R
AtMIR390a-Lty-F
AtMIR390a-Lfy-R

AtMIR390a-Trich-F
AtMIR390a-Trich-R

AtTASl1c-F
AtTAS1c-R

AtTAS1c-D3&D4Ft-F
AtTAS1c-D3&D4Ft-R
AtTAS1c-D3&DA4Trich-F
AtTAS1c-D3&D4Trich-R

CAAGCAGAAGACGGCATACGAACATCGATTGATGGTGCCTACAG
CAAGCAGAAGACGGCATACGACATCTGATTGATGGTGCCTACAG
CAAGCAGAAGACGGCATACGAAACGTAATTGATGGTGCCTACAG
CAAGCAGAAGACGGCATACGATGGTAAATTGATGGTGCCTACAG
CAAGCAGAAGACGGCATACGAATTGGCATTGATGGTGCCTACAG
AATGATACGGCGACCACCGACAGGTTCAGAGTTCTACAGTCCGA
GATTGAAATACTCAACAATGCCGTCTCTCTTTTGTATTCC
GACGGCATTGTTGAGTATTTCAATCAAAGAGAATCAATGA
GACGACATTGTTGAGAATTTCATTCACAGGTCGTGATATG
GAATGAAATTCTCAACAATGTCGTCTACATATATATTCCT
GATGTCATGTCAACTTCGAGCCTTCTCTCTTTTGTATTCC
GAAGGCTCGAAGTTGACATGACATCAAAGAGAATCAATGA
GAAGACTCGAAGTTGTCATGACTTCACAGGTCGTGATATG
GAAGTCATGACAACTTCGAGTCTTCTACATATATATTCCT
GATATGTCTCCAAAATGTAGCCCTCTCTCTTTTGTATTCC
GAGGGCTACATTTTGGAGACATATCAAAGAGAATCAATGA
GAGGACTACATTTTGCAGACATTTCACAGGTCGTGATATG
GAAATGTCTGCAAAATGTAGTCCTCTACATATATATTCCT
GATTCTGAGGGAAAATAACGCGGCTCTCTTTTGTATTCCAATT
GCCGCGTTATTTTCCCTCAGAATCAAAGAGAATCAATGATCC
GCCACGTTATTTTCGCTCAGATTCACAGGTCGTGATATGAT
GAATCTGAGCGAAAATAACGTGGCTACATATATATTCCTAAAACG
GATGAAGCTATATTGACGTCCTTCTCTCTTTTGTATTCCAATT
GAAGGACGTCAATATAGCTTCATCAAAGAGAATCAATGATCC
GAAAGACGTCAATAAAGCTTCTTCACAGGTCGTGATATGAT
GAAGAAGCTTTATTGACGTCTTTCTACATATATATTCCTAAAACG
GATCCTAAAATAATCTAAGGCCGCTCTCTTTTGTATTCCAATT
GCGGCCTTAGATTATTTTAGGATCAAAGAGAATCAATGATCC
GCGACCTTAGATTAATTTAGGTTCACAGGTCGTGATATGAT
GAACCTAAATTAATCTAAGGTCGCTACATATATATTCCTAAAACG

CTGCAAGGCGATTAAGTTGGGTAAC

GCGGATAACAATTTCACACAGGAAACAG

CACCTATAGGGGGGAAAAAAAGGTAG

GAGACTAAAGATGAGATCTAATC
TGTATTGAAATACTCAACAATGCCGATGATGATCACATTCGTTATCTATTTTTTCGGCATTGTTTAGTATTTCAA
AATGTTGAAATACTAAACAATGCCGAAAAAATAGATAACGAATGTGATCATCATCGGCATTGTTGAGTATTTCAA
TGTATGTCATGTCAACTTCGAGCCTATGATGATCACATTCGTTATCTATTTTTTAGGCTCGAAGGTGACATGACA
AATGTGTCATGTCACCTTCGAGCCTAAAAAATAGATAACGAATGTGATCATCATAGGCTCGAAGTTGACATGACA
TGTATATGTCTCCAAAATGTAGCCCATGATGATCACATTCGTTATCTATTTTTTGGGCTACATTGTGGAGACATA
AATGTATGTCTCCACAATGTAGCCCAAAAAATAGATAACGAATGTGATCATCATGGGCTACATTTTGGAGACATA
TGTATTCTGAGGGAAAATAACGCGGATGATGATCACATTCGTTATCTATTTTTTCCGCGTTATTGTCCCTCAGAA
AATGTTCTGAGGGACAATAACGCGGAAAAAATAGATAACGAATGTGATCATCATCCGCGTTATTTTCCCTCAGAA
TGTATGAAGCTATATTGACGTCCTTATGATGATCACATTCGTTATCTATTTTTTAAGGACGTCACTATAGCTTCA
AATGTGAAGCTATAGTGACGTCCTTAAAAAATAGATAACGAATGTGATCATCATAAGGACGTCAATATAGCTTCA
TGTATCCTAAAATAATCTAAGGCCGATGATGATCACATTCGTTATCTATTTTTTCGGCCTTAGAGTATTTTAGGA
AATGTCCTAAAATACTCTAAGGCCGAAAAAATAGATAACGAATGTGATCATCATCGGCCTTAGATTATTTTAGGA
GTTGTTTGTAAGAGACCATTAGGCACCCCAGGCTTTACAC
GTTGTTAATGTGAGACCGTCGAGGTGCAGACTGGCTGTG
TGTATTAAGTGTCACGGAAATCCCTATGATGATCACATTCGTTATCTATTTTTTAGGGATTTCCTTGACACTTAA
AATGTTAAGTGTCAAGGAAATCCCTAAAAAATAGATAACGAATGTGATCATCATAGGGATTTCCGTGACACTTAA
TGTATTGGTTATAAAGGAAGAGGCCATGATGATCACATTCGTTATCTATTTTTTGGCCTCTTCCGTTATAACCAA
AATGTTGGTTATAACGGAAGAGGCCAAAAAATAGATAACGAATGTGATCATCATGGCCTCTTCCTTTATAACCAA
TGTATAACAGTGAACGTACTGTCGCATGATGATCACATTCGTTATCTATTTTTTGCGACAGTACTTTCACTGTTA
AATGTAACAGTGAAAGTACTGTCGCAAAAAATAGATAACGAATGTGATCATCATGCGACAGTACGTTCACTGTTA
TGTATCCCATTCGATACTGCTCGCCATGATGATCACATTCGTTATCTATTTTTTGGCGAGCAGTCTCGAATGGGA
AATGTCCCATTCGAGACTGCTCGCCAAAAAATAGATAACGAATGTGATCATCATGGCGAGCAGTATCGAATGGGA
CACCAAACCTAAACCTAAACGGCTAA

ATTTCACTTTACGATGTGGTGTT

ATTATTGGTTATAAAGGAAGAGGCCTTGGTTATAAAGGAAGAGGCC
GTTCGGCCTCTTCCTTTATAACCAAGGCCTCTTCCTTTATAACCAA
ATTATCCCATTCGATACTGCTCGCCTCCCATTCGATACTGCTCGCC
GTTCGGCGAGCAGTATCGAATGGGAGGCGAGCAGTATCGAATGGGA



Oligonucleotide Name

Sequence

AtTAS1c-D3Ft-D4Trich-F
AtTAS1c-D3Ft-d4Trich-R
AtTAS1c-D3Trich-D4Ft-F
AtTAS1c-D3Trich-D4Ft-F
Bsal-AtMIR390a-3'-F
Bsal-AtMIR390a-5'-R
Bsal-AtTAS1c-3'-F
Bsal-AtTAS1c-5'-R
Probe-amiR-1
Probe-amiR-2
Probe-amiR-3
Probe-amiR-4
Probe-amiR-5
Probe-amiR-6
Probe-amiR-Ch42
Probe-amiR-Lfy
Probe-amiR/syn-tasiR-Ft
Probe-amiR/syn-tasiR-Trich
Probe-U6

qAtACT2-F

qAtACT2-R

qAtCBP20-F

qAtCBP20-R
qAtCH42-CS-F
qAtCH42-CS-R
qAtCPC-CS-F
qAtCPC-CS-R
qAtETC2-CS-F
qAtETC2-CS-R

qAtFT-F

qAtFT-R

qAtLFY-F

qAtLFY-R

qAtSAND-F

qAtSAND-R
qAtTRY-CS-F
qAtTRY-CS-R
qAtUBQI10-F
qAtUBQI10-R

ATTATTGGTTATAAAGGAAGAGGCCTCCCATTCGATACTGCTCGCC
GTTCGGCGAGCAGTATCGAATGGGAGGCCTCTTCCTTTATAACCAA
ATTATCCCATTCGATACTGCTCGCCTTGGTTATAAAGGAAGAGGCC
GTTCGGCCTCTTCCTTTATAACCAAGGCGAGCAGTATCGAATGGGA
ATCTGTAAGAGACCGTTGTTGGTCTCACATTGGCTCTTCTTACTACAATG
GAGCCAATGTGAGACCAACAACGGTCTCTTACAGATTCTTCTCTACTTTG
AAAATTAAGAGACCGTTGTTGGTCTCAGAACTAGAAAAGACATTGGACAT
TTCTAGTTCTGAGACCAACAACGGTCTCTTAATTTTCTAAGATCCACCGA
CGGCATTGTTGAGTATTTCAA

AGGCTCGAAGTTGACATGACA

GGGCTACATTTTGGAGACATA

CCGCGTTATTTTCCCTCAGAA

AAGGACGTCAATATAGCTTCA

CGGCCTTAGATTATTTTAGGA

AGGGATTTCCGTGACACTTAA

GCGACAGTACGTTCACTGTTA

GGCCTCTTCCTTTATAACCAA

GGCGAGCAGTATCGAATGGGA

AGGGGCCATGCTAATCTTCTC

AAAAATGGCTGAGGCTGATGA

GAAAAACAGCCCTGGGAGC

AGCTGCGCCAACGAATTATG

TCCATGGCGATTTTGTCCTC

CATGCACAAGTAGGGACGGTT

GTCACGGAAATCCTTTGGGTT

TCGAATGGGAAGCTGTGAAGA

GCGATCAACTCCCACCTGTC

GCGGTCCCAGTCTTAGGCA

TTCGATGCTACTCACTTCTTCAGAGT

TGGAACAACCTTTGGCAATG

CGACACGATGAATTCCTGCA

CCAAGGTGACGAACCAAGTATTC

AGGCAGTGGAGAGCGTAACAG

CTCAAAGATTGCAGGGTACGC

TCTTCAACACGCATTCCACCT

ACACAAAATCGCCCTCCATG

TCAAATCCCACCTATCACCGA

CGCCTGCAAAGTGACTCGA

CCAACAGCTCAACACTTTCGC




Supplemental Table SV. Sequences and predicted targets for all the amiRNA and syn-tasiRNA sequences used in this study.

Cassette Name small RNA small RNA  Foldback/ small RNA sequence (5'->3") Reference Predicted target(s)
name class Transcript
AtMIR319-1 amiR-1 amiRNA AtMIR319a UUGAAAUACUCAACAAUGCCG  This work AGO2, AGO3
AtMIR319-2 amiR-2 amiRNA AtMIR319a UGUCAUGUCAACUUCGAGCCU  This work RDR3, RDR4, RDR5
AtMIR319-3 amiR-3 amiRNA AtMIR319a UAUGUCUCCAAAAUGUAGCCC  This work RDR3, RDR4, RDRS5
AtMIR319-4 amiR-4 amiRNA AtMIR319a-21 UUCUGAGGGAAAAUAACGCGG  This work RDR6
AtMIR319-5 amiR-5 amiRNA AtMIR319a-21 UGAAGCUAUAUUGACGUCCUU  This work RDR6
AtMIR319-6 amiR-6 amiRNA AtMIR319a-21 UCCUAAAAUAAUCUAAGGCCG  This work RDR6
AtMIR390a-1 amiR-1 amiRNA AtMIR390a UUGAAAUACUCAACAAUGCCG  This work AGO2, AGO3,
AtMIR390a-2 amiR-2 amiRNA AtMIR390a UGUCAUGUCAACUUCGAGCCU  This work RDR3, RDR4, RDR5
AtMIR390a-3 amiR-3 amiRNA AtMIR390a UAUGUCUCCAAAAUGUAGCCC  This work RDR3, RDR4, RDRS5
AtMIR390a-4 amiR-4 amiRNA AtMIR390a UUCUGAGGGAAAAUAACGCGG  This work RDR6
AtMIR390a-5 amiR-5 amiRNA AtMIR390a UGAAGCUAUAUUGACGUCCUU  This work RDR6
AtMIR390a-6 amiR-6 amiRNA AtMIR390a UCCUAAAAUAAUCUAAGGCCG  This work RDR6
AtMIR390a-Ft amiR-Ft amiRNA AtMIR390a UUGGUUAUAAAGGAAGAGGCC  Schwabb et al., 2006 FT
AtMIR390a-Lfy amiR-Lfy amiRNA AtMIR390a UAACAGUGAACGUACUGUCGC  Schwabb et al., 2006 LFY
AtMIR390a-Ch42 amiR-Ch42 amiRNA AtMIR390a UUAAGUGUCACGGAAAUCCCU  Felippes and Weigel, 2009 CH42
AtMIR390a-Trich amiR-Trich amiRNA AtMIR390a UCCCAUUCGAUACUGCUCGCC Schwabb et al., 2006 TRY, CPC, ETC2
AtTASIc-d3&d4Trich syn-tasiR-Trich ~ syn-tasiRNA AtTASIc UCCCAUUCGAUACUGCUCGCC Schwabb et al., 2006 TRY, CPC, ETC2
AtTASIc-d3&d4Ft syn-tasiR-Ft syn-tasiRNA  AtTASIc UUGGUUAUAAAGGAAGAGGCC  Schwabb et al., 2006 FT
AtTASIc-d3Trich-d4Ft  syn-tasiR-Trich  syn-tasiRNA AtTASIc UCCCAUUCGAUACUGCUCGCC Schwabb et al., 2006 TRY, CPC, ETC2
syn-tasiR-Ft syn-tasiRNA  AtTASIc UUGGUUAUAAAGGAAGAGGCC  Schwabb et al., 2006 FT
AtTASIc-d3Ft-d4Trich  syn-tasiR-Ft syn-tasiRNA  AtTASIc UUGGUUAUAAAGGAAGAGGCC  Schwabb et al., 2006 FT
syn-tasiR-Trich _ syn-tasiRNA AtTASIc UCCCAUUCGAUACUGCUCGCC Schwabb et al., 2006 TRY, CPC, ETC2




Supplemental Table SVI. Summary of high-throughput small RNA libraries from 4. thaliana transgenic
lines

Sample ID  Construct 3'PCR primer  Barcode Sequence  Adaptor-parsed reads
1 358:AtMIR390a-F't i3 CAGATG 31,046,134
2 358:AtMIR390a-Lfy i5 TTACCA 33,795,367
3 358:AtMIR390a-Ch42 9 GCCAAT 19,417,667
4 358:AtMIR390a-Trich il CGATGT 30,544,221
5 358:GUS il CGATGT 17,503,977
6 358:4tTAS1c-D3Trich-D4Ft 14 TACGTT 25,061,705
7 358:AtTAS1c-D3Ft-D4Trich 15 TTACCA 25,777,455




Supplemental Table SVII.
miRbase Locus Identifiers of the
Arabidopsis conserved MIRNA
precursors used in this study.

MIRNA Locus
precursor Identifier

Ath-MIR156a MI0000178

Ath-MIR156b MI0000179

Ath-MIR156¢ MI0000180

Ath-MIR156d MI0000181

Ath-MIR156e MI0000182

Ath-MIR156f MI0000183

Ath-MIR156g MI0001082

Ath-MIR156h MI0001083

Ath-MIR157a MI0000184

Ath-MIR157b MI0000185

Ath-MIR157¢ MI0000186

Ath-MIR157d MI0000187

Ath-MIR159a MI0000189

Ath-MIR159b MI0000218

Ath-MIR159¢ MI0001085

Ath-MIR160a MI0000190

Ath-MIR160b MI0000191

Ath-MIR160c MI0000192

Ath-MIR162a MI0000194

Ath-MIR162b MI0000195

Ath-MIR164a MI0000197

Ath-MIR164b MI0000198

Ath-MIR164c MI0001087

Ath-MIR165a MI0000199

Ath-MIR165b MI10000200

Ath-MIR166a MI0000201

Ath-MIR166b MI10000202

Ath-MIR166¢ MI0000203

Ath-MIR166d MI10000204

Ath-MIR166e MI0000205

Ath-MIR166f MI10000206

Ath-MIR166g MI10000207

Ath-MIR167a MI10000208

Ath-MIR167b MI10000209

Ath-MIR167¢ MI0001088

Ath-MIR167d MI0000975

Ath-MIR168a MI0000210

Ath-MIR168b MI0000211

Ath-MIR169a MI0000212

Ath-MIR169b MI0000976

Ath-MIR169¢ MI0000977

Ath-MIR169d MI0000978

Ath-MIR169e MI0000979

Ath-MIR169f MI0000980

Ath-MIR169g MI0000981

Ath-MIR169h MI0000982

Ath-MIR169i MI0000983

Ath-MIR169j MI0000984

Ath-MIR169k MI0000985

Ath-MIR1691 MI0000986

Ath-MIR169m MI0000987

Ath-MIR169n MI0000988

Ath-MIR170 MI0000213




MIRNA Locus
precursor Identifier
Ath-MIR171a MI10000214
Ath-MIR171b MI0000989
Ath-MIR171c MI0000990
Ath-MIR172a MI0000215
Ath-MIR172b MI0000216
Ath-MIR172¢ MI0000991
Ath-MIR172d MI10000992
Ath-MIR172e MI0001089
Ath-MIR173 MI10000217
Ath-MIR319a MI0000544
Ath-MIR319b MI0000545
Ath-MIR319¢ MI0001086
Ath-MIR390a MI0001000
Ath-MIR390b MI0001001
Ath-MIR391 MI10001002
Ath-MIR393a MI10001003
Ath-MIR393b MI0001004
Ath-MIR394a MI0001005
Ath-MIR394b MI0001006
Ath-MIR395a MI10001007
Ath-MIR395b MI0001008
Ath-MIR395¢ MI0001009
Ath-MIR395d MI10001010
Ath-MIR395e MI0001011
Ath-MIR395f MI0001012
Ath-MIR396a MI0001013
Ath-MIR396b MI10001014
Ath-MIR397a MI0001015
Ath-MIR397b MI0001016
Ath-MIR398a MI0001017
Ath-MIR398b MI0001018
Ath-MIR398¢ MI0001019
Ath-MIR399a MI10001020
Ath-MIR399b MI0001021
Ath-MIR399¢ MI10001022
Ath-MIR399d MI10001023
Ath-MIR399%e MI10001024
Ath-MIR399f MI10001025
Ath-MIR408 MI0001080
Ath-MIR827 MI0005383




Supplemental Table SVIII. miRBase Locus Identifiers of those plant M/RNA precursors
previously used for expressing amiRNAs.

MIRNA precursor

Plant Species

Locus Identifier

Original Reference

Ath-MIR159a Arabidopsis thaliana MI0000189 Niu et al. 2006
Ath-MIR159b Arabidopsis thaliana MI0000218 Eamens et al. 2011
Ath-MIR164a Arabidopsis thaliana MI0000197 Alvarez et al. 2006
Ath-MIR164b Arabidopsis thaliana MI0000198 Alvarez et al. 2006
Ath-MIR169d Arabidopsis thaliana MI0000978 Liu et al. 2010
Ath-MIR171a Arabidopsis thaliana MI0000214 Qu et al. 2007
Ath-MIR172a Arabidopsis thaliana MI0000215 Schwab et al. 2006
Ath-MIR319a Arabidopsis thaliana MI0000544 Schwab et al. 2006
Ath-MIR390a Arabidopsis thaliana MI0001000 Montgomery et al. 2008
Ath-MIR395a Arabidopsis thaliana MI0001007 Liang et al. 2012
Cre-MIRI1157 Chlamydomonas reinhardtii ~ M10006219 Zhao et al. 2009
Cre-MIR1162 Chlamydomonas reinhardtii ~ M10006223 Molnar et al. 2009
Ghb-MIR169a Gossypium herbaceum MI0005646 Ali et al. 2013
Osa-MIR528 Oryza sativa MI0003201 Warthmann et al. 2008
Ptc-MIR408 Populus trichocarpa MI0002352 Shi et al. 2010
Sly-MIR159 Solanum lycopersicum MI0009974 Vuetal. 2013
Sly-MIR168a Solanum lycopersicum MI10024352 Vuetal. 2013
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Supplemental Protocol S1

Protocol to design and clone amiRNAs or syn-tasiRNAs in Bsal/ccdB-based
(‘B/c’) vectors containing AtMIR390a or AtTASc precursors, respectively.

INDEX
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2. Design of amiRNA or syn-tasiRNA oligonucleotides

2.1 Design of amiRNA oligonucleotides

2.1.1 Sequence of the AtMIR390a cassette containing the amiRNA
2.1.2. Sequence of the amiRNA oligonucleotides

2.2 Design of syn-tasiRNA oligonucleotides

2.2.1 Sequence of the AfTASIc cassette containing the syn-tasiRNA(s)

2.2.2. Sequence of the syn-tasiRNA oligonucleotides

3. Cloning of the amiRNA/syn-tasiRNA sequences in Bsal/ccdB (B/c) vectors
3.1 Oligonucleotide annealing
3.2. Digestion-ligation reaction

3.3. E.coli transformation and analysis of transformants
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1. Selection of the amiRNA or syn-tasiRNA(s) sequence(s)
A link to a web tool for automated design of the amiRNA or syn-tasiRNA sequence(s)

will be available at http://p-sams.carringtonlab.org/

2. Design of amiRNA or syn-tasiRNA oligonucleotides
A link to a web tool for automated design of the amiRNA or syn-tasiRNA

oligonucleotide sequences will be available at http://p-sams.carringtonlab.org/

2.1 Design of amiRNA oligonucleotides

2.1.1 Sequence of the AtMIR390a cassette containing the amiRNA

The following FASTA sequence includes the amiRNA sequence inserted in the
AtMIR390a precursor sequence:

>amiRNA in AtMIR390a precursor
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATA
ATTTCACGTTTAACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATA
AATAGCACCTTCTCTTCTCCTTCTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAA

TCGGTTTTATCTTTCTCTAAGTCACAACCCAAAAAAACAAAGTAGAGAAGAATCTGTAX XX 35X,

XsXX7XgXoX10X11X12X13X12X15X16X17X18X10X20X21ATGATGATCACATTCGTTATCTATTTTT

TX; XpX 1 XXX XX X7 KgX X 10X 11X12X13X14X15X16X17X18X19CATTGGCTCTTCTTACTACAAT
GAAAAAGGCCGAGGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTACTGTCCATTTAA
GCTATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTATT
TTGTCTAAAACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTC
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 4tMIR390a foldback
-X is a DNA base of the AtMIR390a foldback included in the oligonucleotides
required to clone the amiRNA insert in B/c vectors
-X is a DNA base of the AtMIR390a foldback that may be modified to preserve

the authentic AtMIR390a duplex structure
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-X is a DNA base of the AtMIR390a precursor

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

X1 XoX3X 1 X5X X7 XX 9X10X11X12X13K14X15K16X17X18X10X20X21

-Insert the amiRNA* sequence that has to verify the following base-pairing:
X1 X; X3 X4 X5 Xg X7 Xg Xg X10X11X12X13X14X15X16X17X18 X19 X20X21
rrr e
X10X18X17X16X15X14X13X12X11X10Xo Xg X7 X6 X5 Xy X3 Xo X; X2 X3

Note that:

-In general, X,=T for amiRNA association with AGO1. In this case, X;y=A
-Bases X;; and Xy 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 X;=C, then X,=T

-If X{1=A, then Xo=G

-If X;;=U, then Xy=C

2.1.2. Sequence of the amiRNA oligonucleotides

The sequences of the two amiRNA oligonucleotides are:
-Forward oligonucleotide (75 b),
TGTAX; XX 3X 1 X5X6X7XgX0X10X11X12X13X14X15X16X17X18X10X20X21ATGATGATCACA
TTCGTTATCTATTTTTTX XX 1 XoX3X 1 X5XeX7XgX0X10X11X12X13X14X15X16X17X18X19
-Reverse oligonucleotide (75 b),
AATGY 19Y18Y17Y16Y15Y14Y13Y1,Y11Y10Y oYY ¥eYsY, ¥Y3Y, ¥ Y, Y. AAAAAATGATAACG
AATGTGATCATCATY1Y20Y10Y18Y17Y16Y15Y¥14Y13Y10Y1:1Y10Y¥ oYY ¥ YsY,¥Y3Y,Y,
Where:
-X1XoX3X 1 X5X X7 XX 0X10X11X12X13X14X15X16X17X18X10X20X21=amiRNA
sequence
“X 1 XXX g XX 6 X7 XX oX10X11X10X13X14X15X16X17X18X10=partial amiRNA*
sequence
-Y21¥20Y19¥18Y17Y16Y15Y14Y13Y15¥11Y10Yo¥YeY ¥ eYsY, Y3Y, Y =amiRNA

reverse-complement sequence
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-TGY19Y18Y17Y16Y15Y14Y13Y12Y11Y1OY9Y8Y7Y6Y5Y4Y3Y2Y1:amiRNA* reverse-
complement sequence
-X1 X, = AtMIR390a sequence that may be modified to preserve authentic
AtMIR390a duplex structure.

-Y,Y = reverse-complement of X;X,

Example:

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

-Sense oligonucleotide (75 b),
TGTATCCCATTCGATACTGCTCGCCATGATGATCACATTCGTTATCTATTTTTTGGCG
AGCAGTCTCGAATGGGA

-Antisense oligonucleotide (75 b),
AATGTCCCATTCGAGACTGCTCGCCAAAAAATAGATAACGAATGTGATCATCATGGCG
AGCAGTATCGAATGGGA

Note: the 75 b long oligonucleotides can be ordered PAGE-purified, although oligonucleotides

of ‘Standard Desalting’ quality work well.

2.2 Design of syn-tasiRNA oligonucleotides

2.2.1 Sequence of the AtTASIc cassette containing the syntasiRNA(s)

The following FASTA sequence includes two syn-tasiRNA sequences inserted in the
AtTASIc precursor sequence:

>syn-tasiRNA-1 and syn-tasiRNA-2 in AtTASIc
AAACCTAAACCTAAACGGCTAAGCCCGACGTCAAATACCAAAAAGAGAAAAACAAGAGCGCCGT
CAAGCTCTGCAAATACGATCTGTAAGTCCATCTTAACACAAAAGTGAGATGGGTTCTTAGATCA
TGTTCCGCCGTTAGATCGAGTCATGGTCTTGTCTCATAGAAAGGTACTTTCGTTTACTTCTTTT
GAGTATCGAGTAGAGCGTCGTCTATAGTTAGTTTGAGATTGCGTTTGTCAGAAGTTAGGTTCAA
TGTCCCGGTCCAATTTTCACCAGCCATGTGTCAGTTTCGTTCCTTCCCGTCCTCTTCTTTGATT
TCGTTGGGTTACGGATGTTTTCGAGATGAAACAGCATTGTTTTGTTGTGATTTTTCTCTACAAG
CGAATAGACCATTTATCGGTGGATCTTAGAAAATTAX 1 XoX3X XX eX7XgX X1 0X11X12X13X14X15
X16X17X18X19X20X21X1 XX 3K g X5 X X7 XX oX10X11X12X13X14X15X16X17X18X10X20X21GAACTAGA
AAAGACATTGGACATATTCCAGGATATGCAAAAGAAAACAATGAATATTGTTTTGAATGTGTTC

AAGTAAATGAGATTTTCAAGTCGTCTAAAGAACAGTTGCTAATACAGTTACTTATTTCAATAAA
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TAATTGGTTCTAATAATACAAAACATATTCGAGGATATGCAGAAAAAAAGATGTTTGTTATTTT
GAAAAGCTTGAGTAGTTTCTCTCCGAGGTGTAGCGAAGAAGCATCATCTACTTTGTAATGTAAT
TTTCTTTATGTTTTCACTTTGTAATTTTATTTGTGTTAATGTACCATGGCCGATATCGGTTTTA
TTGAAAGAAAATTTATGTTACTTCTGTTTTGGCTTTGCAATCAGTTATGCTAGTTTTCTTATAC
CCTTTCGTAAGCTTCCTAAGGAATCGTTCATTGATTTCCACTGCTTCATTGTATATTAAAACTT
TACAACTGTATCGACCATCATATAATTCTGGGTCAAGAGATGAAAATAGAACACCACATCGTAA
AGTGAAAT
Where:
-X is a DNA base of the syn-tasiRNA-1 sequence, and the subscript number is
the base position in the syn-tasiRNA-1 21-mer
-X is a DNA base of the syn-tasiRNA-2 sequence, and the subscript number is
the base position in the syn-tasiRNA-2 21-mer
-X is a DNA base of the 4¢TAS1c precursor included in the oligonucleotides

required to clone the syn-tasiRNA insert in B/c vectors

-X is a DNA base of the A¢tTASIc precursor
Note that in general, X;=T and X;=T for syn-tasiRNA association with AGO1.
In the sequence above, replace the sequences
X1X2X3X 1 X5X6X7XeX0X10X11X12X13X14X15X16X17X18X10X20X21 and
X1 XoX3X 1 XXX 7XgXoX10X11X12X13X14X15X16X17X18X710X20X021 by the sequences of Syn-

tasiRNA_1 and syn-tasiRNA_2, respectively.

2.2.2. Sequence of the syn-tasiRNA oligonucleotides

The sequences of the two syn-tasiRNA oligonucleotides are:

-Sense oligonucleotide (46 b):

ATTAX; XX 3X 1 XsX6X7XgX0X10X11X12X13X14X15X16X17X18X19X20X21X1XoX3X 1 X5X6X7
XeXoX;10X11X12X13X14X15X16X17X18X10X20X21

-Antisense oligonucleotide (46 b):

GTTCY21Y20Y19Y18Y17Y16Y15Y14Y13Y12¥11¥10Y oY e Y 7YY 5Y ¥aY oYY ¥50Y19Y18Y 19
Y16Y15Y14Y13Y12Y11Y10Yo¥sY7¥eYsY, ¥3Y,Yy

Where:
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-X1X2X3X 4 X5X6X7XsX0X10X11X12X13X14X15X16X17X18X19X20X21=Syn-tasiRNA-1
sequence
-X1XoX3X s X5X6X7 XX 0X10X11X12X13X14X15X16X17X18X10X20X21=5yn-tasiRNA-2
sequence
-Y21¥20Y10Y18Y17Y16¥15Y14¥13Y15¥11Y10Y oY s Y7 ¥ Y5Y,¥3Y, ¥ =syn-tasiRNA-1
reverse-complement sequence

“Y21Y50Y10Y18Y17Y16Y15Y14Y13Y15¥11Y10Y oYY Y6 Ys Y, ¥3Y, Y =syn-tasiRNA-2

reverse—complement sequence

Example

The sequences of the two oligonucleotides to clone syn-tasiRNAs ‘syn-tasiR-Trich’
(TCCCATTCGATACTGCTCGCC) and ‘syn-tasiR-Ft’ (TTGGTTATAAAGGAAGAGGCC)
in positions 3’D3[+] and 3’D4[+] of AtTASIc, respectively, are:

-Sense oligonucleotide (46 b):

ATTATCCCATTCGATACTGCTCGCCTTGGTTATAAAGGAAGAGGCC

-Antisense oligonucleotide (46 b):

GTTCGGCCTCTTCCTTTATAACCAAGGCGAGCAGTATCGAATGGGA

3. Cloning of the amiRNA/syn-tasiRNA sequences in Bsal/ccdB (B/c) vectors

Notes:

-Available B/c vectors are listed in Table I at the end of the section.

-AtMIR390-B/c- and AtTAS1c-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.
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-Prepare Oligo Annealing Buffer:
60 mM Tris-HCI (pH 7.5)
500 mM NacCl
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 pM) 2 pL
Reverse oligonucleotide (100 uM) 2 pL
Oligo Annealing Buffer 46 uL

Total volume 50 uL

The final concentration of each oligonucleotide is 4 pM.

-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 uL
dH,0 37 uL

Total volume 40 pL

The final concentration of each oligonucleotide is 0.15 pM.

Note: Do not store the diluted oligonucleotides.
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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 pL
T4 DNA ligase (400 U/uL) 1 pL
Bsal (10U/ uL, NEB) 1 pL
dH,0 to 10 ulL
Total volume 10 pL

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
(CCCAGTCACGACGTTGTAAAACGACGQG) and M13-R
(CAGAGCTGCCAGGAAACAGCTATGACC) for pENTR-based vectors; attBl
(ACAAGTTTGTACAAAAAAGCAGGCT) and attB2

(ACCACTTTGTACAAGAAAGCTGGGT) primers for pMDC32B-, pMDC123SB- or
pFK210B-based vectors).
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Table I: Bsal/ccdB-based (‘B/c’) vectors for direct cloning of amiRNAs and syn-tasiRNAs.

Vector Small RNA Bacterial Plant GATEWAY Backbone Promoter Terminator  Plant species
class antibiotic antibiotic use tested
resistance resistance
PENTR-AtMIR390a-B/c amiRNA Kanamycin - Donor PENTR - - -
pFK210B-AtMIR390a-B/c amiRNA Spectomycin  BASTA - pGreen Il CaMV 35S rbeS A. thaliana
pPMDCI23SB-AtMIR390a-B/c  amiRNA Kanamycin BASTA - pMDCI23  CaMV 2x35S - A. thaliana
N. benthamiana
pMDC32B-AtMIR390a-B/c amiRNA Kanamycin Hygromycin - pMDC32  CaMV 2x35S  nos A. thaliana
Hygromycin N. benthamiana
PENTR-AtTAS1c-B/c syn-tasiRNA  Kanamycin - Donor PpENTR - - -
pMDCI123SB-AtTASIc-B/c syn-tasiRNA  Kanamycin BASTA - pMDCI123  CaMV 2x35S  nos N. benthamiana
Hygromycin
pPMDC32B-AtTASIc-B/c syn-tasiRNA  Kanamycin Hygromycin - pMDC32  CaMV 2x35S  nos A. thaliana

Hygromycin

N. benthamiana
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(B)

>AtMIR319a
ACAAACACACGCTCGGACGCATATTACACATGTTCATACACTTAATACTCGCTGTTTTGAATTGATGTTTT]
Neler VAV NY N NEeNA GAGHEIe eeagiNeleinerNeafe{erMRNSACAGGTCGTGATATGATTCAATTAGCTTCCGA
CTCATTCATCCAAATACCGAGTCGCCAAAATTCAAACTAGACTCGTTAAATGAATGAATGATGCGGTAGAC
AAATTGGATCATTGATTCTCTTTGANeerNeuer:v:Yeleler:Neeuyele{enyC T4 O3 i N e U N1 07V b1 R O3 i
GATTAATCTTTCCTGCACAAAAACATGCTTGATCCACTAAGTGACATATATGCTGCCTTCGTATATATAGT)
TCTGGTAAAATTAACATTTTGGGTTTATCTTTATTTAAGGCATCGCCATG]

>AtMIR319a-1
ppstelervuy vy aleiy A CL{eGh oY el erNe VN RRNer U6\ CAGGTCGTGATATGATTCAATTAGCTTC
CGACTCATTCATCCAAATACCGAGTCGCCAAAATTCAAACTAGACTCGTTAAATGAATGAATGATGCGGT
AGACAAATTGGATCATTGATTCTCTTTGCAIMKE VU NGUNOY:V.Xey:V-uelefefe;: i C T(0UHeu ey v U e{e).V-Y

TTTCTTGATTAATCTTTCCTGCACAAAAACATGCTTGATCCACTAAGTGACATATATGCTGCCTTCGTAT)
ATATAGTTCTGGTAAAATTAACATTTTGGGTTTATCTTTATTTAAGGCATCGCCATG

>AtMIR319a-2
pystelervuyuy Ny Nesin GIAA Ghepyeler:vXey yey oy uer NeUgNe \ CAGGTCGTGATATGATTCAATTAGCTTC
CGACTCATTCATCCAAATACCGAGTCGCCAAAATTCAAACTAGACTCGTTAAATGAATGAATGATGCGGT
AGACAAATTGGATCATTGATTCTCTTTGANeINor:UNeayey:v.Xou i e{er:Nelofeun: i C T(oUHeu e v U616y V.Y K

TTTCTTGATTAATCTTTCCTGCACAAAAACATGCTTGATCCACTAAGTGACATATATGCTGCCTTCGTAT)
ATATAGTTCTGGTAAAATTAACATTTTGGGTTTATCTTTATTTAAGGCATCGCCATG

>AtMIR319a-3
ppsXelervauy vy aley A G CheyvNeyugggielerNey Ny UupNe \ CAGGTCGTGATATGATTCAATTAGCTTC
CGACTCATTCATCCAAATACCGAGTCGCCAAAATTCAAACTAGACTCGTTAAATGAATGAATGATGCGGT
AGACAAATTGGATCATTGATTCTCTTTGAY:NNeINeuNe{ey:v:v:V- N eyy:Nelefefe: | C T(oUeh e VU616 V.Y

TTTCTTGATTAATCTTTCCTGCACAAAAACATGCTTGATCCACTAAGTGACATATATGCTGCCTTCGTAT)
ATATAGTTCTGGTAAAATTAACATTTTGGGTTTATCTTTATTTAAGGCATCGCCATG

>AtMIR319a-21-5
ACAAACACACGCTCGGACGCATATTACACATGTTCATACACTTAATACTCGCTGTTTTGAATTGATGTTTT]
Neler VNV NieuiA Gleley:Neleauvungiiele ooy e WUNGACAGGTCGTGATATGATTCAATTAGCTTCCGA
CTCATTCATCCAAATACCGAGTCGCCAAAATTCAAACTAGACTCGTTAAATGAATGAATGATGCGGTAGAC
AAATTGGATCATTGATTCTCTTTGAgNeuNerNeleler:v:v:v-up:v.Yelelelele C T3 NO3 M g NE U N1 07V VI 1 i O3 i
GATTAATCTTTCCTGCACAAAAACATGCTTGATCCACTAAGTGACATATATGCTGCCTTCGTATATATAGT]
TCTGGTAAAATTAACATTTTGGGTTTATCTTTATTTAAGGCATCGCCATG]

>AtMIR319a-21-5
ACAAACACACGCTCGGACGCATATTACACATGTTCATACACTTAATACTCGCTGTTTTGAATTGATGTTTT)
e[V NV NN NNEUNA GARV e (eea oy v Uy Vv e [QRNGIRNGACAGGTCGTGATATGATTCAATTAGCTTCCGA
CTCATTCATCCAAATACCGAGTCGCCAAAATTCAAACTAGACTCGTTAAATGAATGAATGATGCGGTAGAC
AAATTGGATCATTGATTCTCTTTGAKe Ve euy: U WiNer ey o6y C T3 NO3 M i N e U N6 072V V1 1 i O3 i
GATTAATCTTTCCTGCACAAAAACATGCTTGATCCACTAAGTGACATATATGCTGCCTTCGTATATATAGT]
TCTGGTAAAATTAACATTTTGGGTTTATCTTTATTTAAGGCATCGCCATG]

>AtMIR319a-21-6

ACAAACACACGCTCGGACGCATATTACACATGTTCATACACTTAATACTCGCTGTTTTGAATTGATGTTTT]
e[ VNV NP N NNEUIA GEGrE{e(eR e MRy VAP Ne[eRNSACAGGTCGTGATATGATTCAATTAGCTTCCGA
CTCATTCATCCAAATACCGAGTCGCCAAAATTCAAACTAGACTCGTTAAATGAATGAATGATGCGGTAGAC




AAATTGGATCATTGATTCTCTTTGAJINSSR:V:V:V:N VR eup.v.\elelelefe C T o3 oy i i e VYN o6y V-l NSl |
GATTAATCTTTCCTGCACAAAAACATGCTTGATCCACTAAGTGACATATATGCTGCCTTCGTATATATAGT
TCTGGTAAAATTAACATTTTGGGTTTATCTTTATTTAAGGCATCGCCATG

(B)

>AtMIR390a
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCAC
GTTTAACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTC
TTCTCCTTCTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAG
INONS VN SO V.V V-V VXS VAAGTAGAGAAGAATC TG T ALV:\e[eyer:\eley:Nelefer:Vw:\eleleel6 ATGATGATCACAT
TCGTTATCTATTTTTTGGee[shv:Vieleruieloler e ilier\NT TGGC TCTTCTTAC TING:V:NUNe :V:V:V.V:Xelelolele):
GGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTG]
TCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAAC
AGATTAGATCTCATCTTTAGTCTC

>AtMIR390a-1
TATAGGGGGGAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACG
TTTAACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTCT
TCTCCTTCTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGT
(O XS VX0V V.V V-V VNG VAA G T AGAGAAGAATCTGT Ajiierv:vup:Nelfey:v:Xer:v-Gie[ele{e ATGATGATCACATT
CGTTATCTATTTTTTQGGCATTGTTTAGTATTTCAAC‘TTGGCTCTTCTTACT‘CAATGAAAAAGGCCGAG
GCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTGT]
CTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAACE
GATTAGATCTCATCTTTAGTCTC

>AtMIR390a-2
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCAC
GTTTAACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTC
TTCTCCTTCTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAG
IO NS VN SO V.V VNV VAAGTAGAGAAGAATC TG T Ajeaieruyel oy veifelerNe[laisATGATGATCACAT
TCGTTATCTATTTTTTIAGe[eiefer:v.\e[eherNerUierNeV:NeV\T TGGC TCTTCTTAC TING:V:NNe :V:V:V.V:Xeleolele):
GGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTG]
TCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAAC
AGATTAGATCTCATCTTTAGTCTC

>AtMIR390a-3
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCAC
GTTTAACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTC
TTCTCCTTCTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAG
INONS VN SO V.V V-V VNS VAAGTAGAGAAGAATC TG T Ajw:ueyeueleyv:v:v:ueivNe[(el6d A TGATGATCACAT
TCGTTATCTATTTTTTGGEe eyv:NoV:GiieielerNer ey uvNeV\T TGGC TCTTCTTAC TING:V:NNe :V:V:v.V:Xeleelele):
GGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTG]
TCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAAC
AGATTAGATCTCATCTTTAGTCTC

>AtMIR390a-4
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCAC
GTTTAACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTC
TTCTCCTTCTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAG
INONS VNSO V.V V-V VN VAAGTAGAGAAGAATC TG T Ajuieer:Nefelerv:v:v:up:v.Nele[e{e/6 ATGATGATCACAT
TCGTTATCTATTTTTTeleleleiivuifeieofelohiler\er.VNeV\T TGGC TCTTCTTAC TING:V:NUNe :V:V:v.V:Xeleolele):
GGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTG]
TCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAAC
AGATTAGATCTCATCTTTAGTCTC

>AtMIR390a-5



TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCAC
GTTTAACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTC
TTCTCCTTCTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAG
IO NS VN SO V.V V-V VN VAAGTAGAGAAGAATC TG TAjKervNelouv:- v ugerNelealele s A TGATGATCACAT
TCGTTATCTATTTTTThV;\elerNo{euierNeuy:uv.\e[euleyNeV\T TGGC TCTTCTTAC TING:V:NNe :V:V:v.V:Xele elele):
GGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTG]
TCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAAC
AGATTAGATCTCATCTTTAGTCTC

>AtMIR390a-6
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCAC
GTTTAACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTC
TTCTCCTTCTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAG
IO NS VN SO V.V V-V VN VAAGTAGAGAAGAATC TG T Ajeeup:v:v:v - v-ueuv:v.\ele[e{e{e ATGATGATCACAT
TCGTTATCTATTTTTTCEGCCTTAGAGTATTTTAGGAC‘TTGGCTCTTCTTACT‘CAATGAAAAAGGCCG‘
GGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTG]
TCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAAC
AGATTAGATCTCATCTTTAGTCTC

>AtMIR390a-Ft
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCAC
GTTTAACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTC
TTCTCCTTCTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAG
INONS VN SO V.V V-V VN VAAGTAGAGAAGAATC TG T AjKeley vV v v:\efer:v.\ey:Ne[e[6l6d ATGATGATCACAT
TCGTTATCTATTTTTTGGeeielielelelliy:Nn:ve{er:VXeV\NT TGGC T CTTCTTAC TING:V:N e :V:V:v:V:Xele olele):
GGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTG]
TCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAAC
AGATTAGATCTCATCTTTAGTCTC

>AtMIR390a-Lfy
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCAC
GTTTAACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTC
TTCTCCTTCTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAG
NSOV (e[ V.V V-V VXS VAN G T AGAGAAGAAT CTGTAp:ve:NepervNeleayNehfelele/dATGATGATCACAT
TCGTTATCTATTTTTTG{eerNerNeuwNei ey Neuled iy NTTGGCTCTTCTTACT
GGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTG]
TCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAAC
AGATTAGATCTCATCTTTAGTCTC

>AtMIR390a-Ch42
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCAC
GTTTAACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTC
TTCTCCTTCTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAG
INONS VN SO V.V V-V VX VAAGTAGAGAAGAATC TG T Ajw;vNehifelfey:Nefefer:v-Vv-Ge{e{ais A TGATGATCACAT
TCGTTATCTATTTTTTIAGelerNlleleherNer ey VAVNT TGGC TCTTCTTACTAG:V:NNE :V:V:V:V:ele[olele):
GGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTG]
TCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAAC
AGATTAGATCTCATCTTTAGTCTC

>AtMIR390a-Trich
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCAC
GTTTAACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTC
TTCTCCTTCTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAG]
UGN VNS SOV VLV VN SVNA G TAGAGAAGAAT CTGTAesloy: N niNe{erup:Nele sl e{e(6(6 A TGATGATCACAT
TCGTTATCTATTTTTTGGeerNelerNehlshnelervuielelereV\T TGGCTCTTCTTACTEe:V:UNe V:V:v.v:Xe e efele):
GGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTACTGTCCATTTAAGCTATCTTTTATAAACGTG
TCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTATTTTGTCTAAAACAAAACATGAAAGAAC
AGATTAGATCTCATCTTTAGTCTC




Supplemental Text S1. DNA sequence in FASTA format of all MIRNA foldbacks
used in this study to express and analyze amiRNAs. (A) AtMIR319a foldbacks.
Sequences unique to the pri-miRNA, pre-miRNA, miRNA/amiRNA guide strand and
miRNA*/amiRNA* strand sequences are highlighted in grey, white, blue and green,
respectively. Bases of the pre-AtMIR319a that had to be modified to preserve the
authentic AtMIR319a foldback structure are highlighted in red. Extra bases do to
WMD?2 design are highlighted in light brown. (B) A¢tMIR390a foldbacks. Sequence
unique to the pri-AtMIR390a sequence is highlighted in black. Bases of the pre-
AtMIR390a that had to be modified to preserve the authentic AtMIR390a foldback
structure are highlighted in red. Other details as in (A).
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>AtTASIc
AAACCTAAACCTAAACGGCTAAGCCCGACGTCAAATACCAAAAAGAGAAAAACAAGAGCGCCGTCAAGCTC
TGCAAATACGATCTGTAAGTCCATCTTAACACAAAAGTGAGATGGGTTCTTAGATCATGTTCCGCCGTTAG
ATCGAGTCATGGTCTTGTCTCATAGAAAGGTACTTTCGTTTACTTCTTTTGAGTATCGAGTAGAGCGTCGT
CTATAGTTAGTTTGAGATTGCGTTTGTCAGAAGTTAGGTTCAATGTCCCGGTCCAATTTTCACCAGCCATG
TGTCAGTTTCGTTCCTTCCCGTCCTCTTCTTTGATTTCGTTGGGTTACGGATGTTTTCGAGATGAAACAGC
ATTGTTTTGTTGTGATTTTTCTCTACAAGCGAATAGACCATTTATCGGTGGATCTTAGAAAATTATTCTAR
GTccAACATAGCGT AT AEEAS A 7CTAGAAAAGACATTGGACATATTCCAGGATAT
GCAAAAGAAAACAATGAATATTGTTTTGAATGTGTTCAAGTAAATGAGATTTTCAAGTCGTCTAAAGAACA
GTTGCTAATACAGTTACTTATTTCAATAAATAATTGGTTCTAATAATACAAAACATATTCGAGGATATGCA
GAAAAAAAGATGTTTGTTATTTTGAAAAGCTTGAGTAGTTTCTCTCCGAGGTGTAGCGAAGAAGCATCATC
TACTTTGTAATGTAATTTTCTTTATGTTTTCACTTTGTAATTTTATTTGTGTTAATGTACCATGGCCGATA
TCGGTTTTATTGAAAGAAAATTTATGTTACTTCTGTTTTGGCTTTGCAATCAGTTATGCTAGTTTTCTTAT,
ACCCTTTCGTAAGCTTCCTAAGGAATCGTTCATTGATTTCCACTGCTTCATTGTATATTAAAACTTTACAR
CTGTATCGACCATCATATAATTCTGGGTCAAGAGATGAAAATAGAACACCACATCGTAAAGTGAAAT

>AtTAS1c-D3&D4-Trich
AAACCTAAACCTAAACGGCTAAGCCCGACGTCAAATACCAAAAAGAGAAAAACAAGAGCGCCGTCAAGCTC
TGCAAATACGATCTGTAAGTCCATCTTAACACAAAAGTGAGATGGGTTCTTAGATCATGTTCCGCCGTTAG
ATCGAGTCATGGTCTTGTCTCATAGAAAGGTACTTTCGTTTACTTCTTTTGAGTATCGAGTAGAGCGTCGT,
CTATAGTTAGTTTGAGATTGCGTTTGTCAGAAGTTAGGTTCAATGTCCCGGTCCAATTTTCACCAGCCATJ
TGTCAGTTTCGTTCCTTCCCGTCCTCTTCTTTGATTTCGTTGGGTTACGGATGTTTTCGAGATGAAACAGC
ATTGTTTTGTTGTGATTTTTCTCTACAAGCGAATAGACCATTTATCGGTGGATCTTAGAAAATTATCCCAT,
TCGATACTGCTCGCCTCCCATTCGATACTGCTCGCCGAACTAGAAAAGACATTGGACATATTCCAGGATAT)
GCAAAAGAAAACAATGAATATTGTTTTGAATGTGTTCAAGTAAATGAGATTTTCAAGTCGTCTAAAGAACA
GTTGCTAATACAGTTACTTATTTCAATAAATAATTGGTTCTAATAATACAAAACATATTCGAGGATATGCA
GAAAAAAAGATGTTTGTTATTTTGAAAAGCTTGAGTAGTTTCTCTCCGAGGTGTAGCGAAGAAGCATCATC
TACTTTGTAATGTAATTTTCTTTATGTTTTCACTTTGTAATTTTATTTGTGTTAATGTACCATGGCCGATA
TCGGTTTTATTGAAAGAAAATTTATGTTACTTCTGTTTTGGCTTTGCAATCAGTTATGCTAGTTTTCTTAT,
ACCCTTTCGTAAGCTTCCTAAGGAATCGTTCATTGATTTCCACTGCTTCATTGTATATTAAAACTTTACAR
CTGTATCGACCATCATATAATTCTGGGTCAAGAGATGAAAATAGAACACCACATCGTAAAGTGAAAT

>AtTAS1c-D3&D4-Ft
AAACCTAAACCTAAACGGCTAAGCCCGACGTCAAATACCAAAAAGAGAAAAACAAGAGCGCCGTCAAGCTC
TGCAAATACGATCTGTAAGTCCATCTTAACACAAAAGTGAGATGGGTTCTTAGATCATGTTCCGCCGTTAG
ATCGAGTCATGGTCTTGTCTCATAGAAAGGTACTTTCGTTTACTTCTTTTGAGTATCGAGTAGAGCGTCGT]
CTATAGTTAGTTTGAGATTGCGTTTGTCAGAAGTTAGGTTCAATGTCCCGGTCCAATTTTCACCAGCCATG]
TGTCAGTTTCGTTCCTTCCCGTCCTCTTCTTTGATTTCGTTGGGTTACGGATGTTTTCGAGATGAAACAGC
ATTGTTTTGTTGTGATTTTTCTCTACAAGCGAATAGACCATTTATCGGTGGATCTTAGAAAATTATTGGTT
ATAAAGGAAGAGGCCTTGCGTTATAAAGCGAAGAGGCCGAACTAGAAAAGACATTGGACATATTCCAGGATAT,
GCAAAAGAAAACAATGAATATTGTTTTGAATGTGTTCAAGTAAATGAGATTTTCAAGTCGTCTAAAGAACA
GTTGCTAATACAGTTACTTATTTCAATAAATAATTGGTTCTAATAATACAAAACATATTCGAGGATATGCA
GAAAAAAAGATGTTTGTTATTTTGAAAAGCTTGAGTAGTTTCTCTCCGAGGTGTAGCGAAGAAGCATCATC
TACTTTGTAATGTAATTTTCTTTATGTTTTCACTTTGTAATTTTATTTGTGTTAATGTACCATGGCCGATA
TCGGTTTTATTGAAAGAAAATTTATGTTACTTCTGTTTTGGCTTTGCAATCAGTTATGCTAGTTTTCTTAT
ACCCTTTCGTAAGCTTCCTAAGGAATCGTTCATTGATTTCCACTGCTTCATTGTATATTAAAACTTTACAA
CTGTATCGACCATCATATAATTCTGGGTCAAGAGATGAAAATAGAACACCACATCGTAAAGTGAAAT,

>AtTAS1c-D3Trich-D4Ft

AAACCTAAACCTAAACGGCTAAGCCCGACGTCAAATACCAAAAAGAGAAAAACAAGAGCGCCGTCAAGCTC
TGCAAATACGATCTGTAAGTCCATCTTAACACAAAAGTGAGATGGGTTCTTAGATCATGTTCCGCCGTTAG
ATCGAGTCATGGTCTTGTCTCATAGAAAGGTACTTTCGTTTACTTCTTTTGAGTATCGAGTAGAGCGTCGT]

CTATAGTTAGTTTGAGATTGCGTTTGTCAGAAGTTAGGTTCAATGTCCCGGTCCAATTTTCACCAGCCATG
TGTCAGTTTCGTTCCTTCCCGTCCTCTTCTTTGATTTCGTTGGGTTACGGATGTTTTCGAGATGAAACAGC
ATTGTTTTGTTGTGATTTTTCTCTACAAGCGAATAGACCATTTATCGGTGGATCTTAGAAAATTATCCCAT




TCGATACTGCTCGCCTTGCTTATAAAGCGAAGAGGCCGAACTAGAAAAGACATTGGACATATTCCAGGATAT,
GCAAAAGAAAACAATGAATATTGTTTTGAATGTGTTCAAGTAAATGAGATTTTCAAGTCGTCTAAAGAACA
GTTGCTAATACAGTTACTTATTTCAATAAATAATTGGTTCTAATAATACAAAACATATTCGAGGATATGCA
GAAAAAAAGATGTTTGTTATTTTGAAAAGCTTGAGTAGTTTCTCTCCGAGGTGTAGCGAAGAAGCATCATC

TACTTTGTAATGTAATTTTCTTTATGTTTTCACTTTGTAATTTTATTTGTGTTAATGTACCATGGCCGATA
TCGGTTTTATTGAAAGAAAATTTATGTTACTTCTGTTTTGGCTTTGCAATCAGTTATGCTAGTTTTCTTAT
ACCCTTTCGTAAGCTTCCTAAGGAATCGTTCATTGATTTCCACTGCTTCATTGTATATTAAAACTTTACAA
CTGTATCGACCATCATATAATTCTGGGTCAAGAGATGAAAATAGAACACCACATCGTAAAGTGAAAT,

>AtTAS1c-D3Ft-D4Trich

AAACCTAAACCTAAACGGCTAAGCCCGACGTCAAATACCAAAAAGAGAAAAACAAGAGCGCCGTCAAGCTC
TGCAAATACGATCTGTAAGTCCATCTTAACACAAAAGTGAGATGGGTTCTTAGATCATGTTCCGCCGTTAG
ATCGAGTCATGGTCTTGTCTCATAGAAAGGTACTTTCGTTTACTTCTTTTGAGTATCGAGTAGAGCGTCGT,
CTATAGTTAGTTTGAGATTGCGTTTGTCAGAAGTTAGGTTCAATGTCCCGGTCCAATTTTCACCAGCCATJ
TGTCAGTTTCGTTCCTTCCCGTCCTCTTCTTTGATTTCGTTGGGTTACGGATGTTTTCGAGATGAAACAGC
ATTGTTTTGTTGTGATTTTTCTCTACAAGCGAATAGACCATTTATCGGTGGATCTTAGAAAATTATTGGTT,
ATAAAGGAAGAGGCCTCCCATTCGATACTGCTCGCCGAACTAGAAAAGACATTGGACATATTCCAGGATAT,

GCAAAAGAAAACAATGAATATTGTTTTGAATGTGTTCAAGTAAATGAGATTTTCAAGTCGTCTAAAGAACA
GTTGCTAATACAGTTACTTATTTCAATAAATAATTGGTTCTAATAATACAAAACATATTCGAGGATATGCA
GAAAAAAAGATGTTTGTTATTTTGAAAAGCTTGAGTAGTTTCTCTCCGAGGTGTAGCGAAGAAGCATCATC
TACTTTGTAATGTAATTTTCTTTATGTTTTCACTTTGTAATTTTATTTGTGTTAATGTACCATGGCCGATA
TCGGTTTTATTGAAAGAAAATTTATGTTACTTCTGTTTTGGCTTTGCAATCAGTTATGCTAGTTTTCTTAT
ACCCTTTCGTAAGCTTCCTAAGGAATCGTTCATTGATTTCCACTGCTTCATTGTATATTAAAACTTTACAA
CTGTATCGACCATCATATAATTCTGGGTCAAGAGATGAAAATAGAACACCACATCGTAAAGTGAAAT,

Supplemental Text S2. DNA sequence in FASTA format of all AtTASIc-based
constructs used to express and analyze syn-tasiRNAs. Sequence corresponding to syn-
tasiRNA-1 (position 3°’D3[+]) and syn-tasiRNA-2 (position 3’D4[+]) is highlighted in
blue and green, respectively. Sequence corresponding to Arabidopsis tasiR-3’D[(+],
tasiR-3’D4[+] is highlighted in dark and light pink, respectively. All the other sequences
from Arabidopsis 74S/c gene are highlighted in black.
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1. amiRNA vectors

>pENTR-AtMIR390a-B/c (4491 bp)

CTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGC
CGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCAAACCGC
CTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAG
TGAGCGCAACGCAATTAATACGCGTACCGCTAGCCAGGAAGAGTTTGTAGAAACGCAAAAAGGCCATCCG
TCAGGATGGCCTTCTGCTTAGTTTGATGCCTGGCAGTTTATGGCGGGCGTCCTGCCCGCCACCCTCCGGG
CCGTTGCTTCACAACGTTCAAATCCGCTCCCGGCGGATTTGTCCTACTCAGGAGAGCGTTCACCGACAAA
CAACAGATAAAACGAAAGGCCCAGTCTTCCGACTGAGCCTTTCGTTTTATTTGATGCCTGGCAGTTCCCT
ACTCTCGCGTTAACGCTAGCATGGATGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTCTTAAGC
TCGGGCCCCAAATAATGATTTTATTTTGACTGATAGTGACCTGTTCGTTGCAACAAATTGATGAGCAATG
CTTTTTTATAATGCCAACTTTCGTACAAAAAAGCAGGCTCCGCGGCCGCCCCCTTCACCTATAGGGGGGAA
AAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCACGTTTAACGAAG
AGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTCTCTTCTCCTTCT
TCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCTAAGTCACAACCC
AAAAAAACAAAGTAGAGAAGAATCTGTAAGAGACCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCG
GCTCGTATAATGTGTGGATTTTGAGTTAGGAGCCGTCGAGATTTTCAGGAGCTAAGGAAGCTAAAatgga
gaaaaaaatcactggatataccaccgttgatatatcccaatggcatcgtaaagaacattttgaggcattt
cagtcagttgctcaatgtacctataaccagaccgttcagctggatattacggcctttttaaagaccgtaa
agaaaaataagcacaagttttatccggcctttattcacattcttgecccgectgatgaatgctcateccgga
gttccgtatggcaatgaaagacggtgagctggtgatatgggatagtgttcaccecttgttacaccgtttte
catgagcaaactgaaacgttttcatcgctctggagtgaataccacgacgatttccggcagtttctacaca
tatattcgcaagatgtggcgtgttacggtgaaaacctggcctatttccctaaagggtttattgagaatat
gtttttcgtctcagccaatccctgggtgagtttcaccagttttgatttaaacgtggccaatatggacaac
ttcttcgecccecegttttcaccatgggcaaatattatacgcaaggcgacaaggtgctgatgeccgetggega
ttcaggttcatcatgccgtttgtgatggcttccatgtcggcagaatgecttaatgaattacaacagtactg
cgatgagtggcagggcggggcgtaaACGCGTGGAGCCGGCTTACTAAAAGCCAGATAACAGTATGCGTAT
TTGCGCGCTGATTTTTGCGGTATAAGAATATATACTGATATGTATACCCGAAGTATGTCAAAAAGAGGTA
TGCTATGAAGCAGCGTATTACAGTGACAGTTGACAGCGACAGCTATCAGTTGCTCAAGGCATATATGATG
TCAATATCTCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGCTGGAA
AGCGGAAAATCAGGAAGGGATGGCTGAGGTCGCCCGGTTTATTGAAATGAACGGCTCTTTTGCTGACGAG

AACAGGGGCTGGTGAA



ATGTCAGGCTCCCTTATACACAGCCAGT
CTGCACCTCGACggtctcAcattggctcttcttactacaatgaaaaaggccgaggcaaaacgcctaaaat
cacttgagaatcaattctttttactgtccatttaagctatcttttataaacgtgtcttattttctatcte
ttttgtttaaactaagaaactatagtattttgtctaaaacaaaacatgaaagaacagattagatctcatc

tttagtctcAAGGGTGGGCGCGCCGACCCAGCTTTCTTCGTACAAAGTTGCGCATTATAAGAAAGCATTGCT

TATCAATTTGTTGCAACGAACAGGTCACTATCAGTCAAAATAAAATCATTATTTGCCATCCAGCTGATAT

CCCCTATAGTGAGTCGTATTACATGGTCATAGCTGTTTCCTGGCAGCTCTGGCCCGTGTCTCAAAATCTC

TGATGTTACATTGCACAAGATAAAAATATATCATCATGAACAATAAAACTGTCTGCTTACATAAACAGTA
ATACAAGGGGTGTTatgagccatattcaacgggaaacgtcgaggccgcgattaaattccaacatggatge
tgatttatatgggtataaatgggctcgcgataatgtcgggcaatcaggtgcgacaatctatcgettgtat
gggaagcccgatgcgccagagttgtttctgaaacatggcaaaggtagcgttgccaatgatgttacagatg
agatggtcagactaaactggctgacggaatttatgcctcttccgaccatcaagcattttatcecgtactcec
tgatgatgcatggttactcaccactgcgatccccggaaaaacagcattccaggtattagaagaatatect
gattcaggtgaaaatattgttgatgcgctggcagtgttcctgecgeccggttgcattcgattecctgtttgta
attgtccttttaacagcgatcgecgtatttcgtectecgetcaggecgcaatcacgaatgaataacggtttggt
tgatgcgagtgattttgatgacgagcgtaatggctggecctgttgaacaagtctggaaagaaatgcataaa
cttttgccattctcaccggattcagtcgtcactcatggtgatttctcacttgataaccttatttttgacg
aggggaaattaataggttgtattgatgttggacgagtcggaatcgcagaccgataccaggatcttgecat
cctatggaactgcctcggtgagttttctccttcattacagaaacggctttttcaaaaatatggtattgat
aatcctgatatgaataaattgcagtttcatttgatgctcgatgagtttttcTAATCAGAATTGGTTAATT
GGTTGTAACACTGGCAGAGCATTACGCTGACTTGACGGGACGGCGCAAGCTCATGACCAAAATCCCTTAA
CGTGAGTTACGCGTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCT
TTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGG
ATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCT
TCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTA
ATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGT
TACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGAC
CTACACCGAACTGAGATACCTACAGCGTGAGCATTGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCG
GACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCT

GGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGG



GGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTT

GCTCACATGTT

PURPLE/UPPERCASE: M13-F binding site
orange/lowercase: attL1

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-AtMIR390-B/c (12044 bp)

CCAGCCAGCCAACAGCTCCCCGACCGGCAGCTCGGCACAAAATCACCACTCGATACAGGCAGCCCATCAG
TCCGGGACGGCGTCAGCGGGAGAGCCGTTGTAAGGCGGCAGACTTTGCTCATGTTACCGATGCTATTCGG
AAGAACGGCAACTAAGCTGCCGGGTTTGAAACACGGATGATCTCGCGGAGGGTAGCATGTTGATTGTAAC
GATGACAGAGCGTTGCTGCCTGTGATCACCGCGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC
CAACTTTGAAAACAACTTTGAAAAAGCTGTTTTCTGGTATTTAAGGTTTTAGAATGCAAGGAACAGTGAA
TTGGAGTTCGTCTTGTTATAATTAGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATA
ATAAatggctaaaatgagaatatcaccggaattgaaaaaactgatcgaaaaataccgctgcgtaaaagat
acggaaggaatgtctcctgctaaggtatataagctggtgggagaaaatgaaaacctatatttaaaaatga
cggacagccggtataaagggaccacctatgatgtggaacgggaaaaggacatgatgctatggctggaagg
aaagctgcctgttccaaaggtcctgcactttgaacggcatgatggctggagcaatctgctcatgagtgag
gccgatggcgtectttgectcggaagagtatgaagatgaacaaagccctgaaaagattatcgagetgtatg
cggagtgcatcaggctctttcactccatcgacatatcggattgtccctatacgaatagcttagacagecg
cttagccgaattggattacttactgaataacgatctggccgatgtggattgcgaaaactgggaagaagac
actccatttaaagatccgcgcgagctgtatgattttttaaagacggaaaagcccgaagaggaacttgtcet
tttcccacggcgacctgggagacagcaacatctttgtgaaagatggcaaagtaagtggctttattgatct
tgggagaagcggcagggcggacaagtggtatgacattgccttctgegtcecggtecgatcagggaggatate
ggggaagaacagtatgtcgagctattttttgacttactggggatcaagcctgattgggagaaaataaaat
attatattttactggatgaattgttttagTACCTAGAATGCATGACCAAAATCCCTTAACGTGAGTTTTC
GTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTA
ATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAA
CTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTA
GTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTG
GCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGC
AGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAG
ATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTA
AGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTC
CTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATG
GAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTT
CCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCA
GCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCT
TACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAG

TTAAGCCAGTATACACTCCGCTATCGCTACGTGACTGGGTCATGGCTGCGCCCCGACACCCGCCAACACC



CGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGG

AGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGAGGCAGGGTGCCTTGATGTGGGCGC

CGGCGGTCGAGTGGCGACGGCGCGGCTTGTCCGCGCCCTGGTAGATTGCCTGGCCGTAGGCCAGCCATTT

TTGAGCGGCCAGCGGCCGCGATAGGCCGACGCGAAGCGGCGGGGCGTAGGGAGCGCAGCGACCGAAGGGT

AGGCGCTTTTTGCAGCTCTTCGGCTGTGCGCTGGCCAGACAGTTATGCACAGGCCAGGCGGGTTTTAAGA

GTTTTAATAAGTTTTAAAGAGTTTTAGGCGGAAAAATCGCCTTTTTTCTCTTTTATATCAGTCACTTACA

TGTGTGACCGGTTCCCAATGTACGGCTTTGGGTTCCCAATGTACGGGTTCCGGTTCCCAATGTACGGCTT

TGGGTTCCCAATGTACGTGCTATCCACAGGAAAGAGA CTTTTCGACCTTTTTCCCCTGCTAGGGCAATT

TGCCCTAGCATCTGCTCCGTACATTAGGAACCGGCGGATGCTTCGCCCTCGATCAGGTTGCGGTAGCGCA

TGACTAGGATCGGGCCAGCCTGCCCCGCCTCCTCCTTCAAATCGTACTCCGGCAGGTCATTTGACCCGAT

CAGCTTGCGCACGGTGAAACAGAACTTCTTGAACTCTCCGGCGCTGCCACTGCGTTCGTAGATCGTCTTG

AACAACCATCTGGCTTCTGCCTTGCCTGCGGCGCGGCGTGCCAGGCGGTAGAGAAAACGGCCGATGCCGG

GATCGATCAAAAAGTAATCGGGGTGAACCGTCAGCACGTCCGGGTTCTTGCCTTCTGTGATCTCGCGGTA

CATCCAATCAGCTAGCTCGATCTCGATGTACTCCGGCCGCCCGGTTTCGCTCTTTACGATCTTGTAGCGG

CTAATCAAGGCTTCACCCTCGGATACCGTCACCAGGCGGCCGTTCTTGGCCTTCTTCGTACGCTGCATGG

CAACGTGCGTGGTGTTTAACCGAATGCAGGTTTCTACCAGGTCGTCTTTCTGCTTTCCGCCATCGGCTCG

CCGGCAGAACTTGAGTACGTCCGCAACGTGTGGACGGAACACGCGGCCGGGCTTGTCTCCCTTCCCTTCC

CGGTATCGGTTCATGGATTCGGTTAGATGGGAAACCGCCATCAGTACCAGGTCGTAATCCCACACACTGG

CCATGCCGGCCGGCCCTGCGGAAACCTCTACGTGCCCGTCTGGAAGCTCGTAGCGGATCACCTCGCCAGC

TCGTCGGTCACGCTTCGACAGACGGAAAACGGCCACGTCCATGATGCTGCGACTATCGCGGGTGCCCACG

TCATAGAGCATCGGAACGAAAAAATCTGGTTGCTCGTCGCCCTTGGGCGGCTTCCTAATCGACGGCGCAC

CGGCTGCCGGCGGTTGCCGGGATTCTTTGCGGATTCGATCAGCGGCCGCTTGCCACGATTCACCGGGGCG

TGCTTCTGCCTCGATGCGTTGCCGCTGGGCGGCCTGCGCGGCCTTCAACTTCTCCACCAGGTCATCACCC

AGCGCCGCGCCGATTTGTACCGGGCCGGATGGTTTGCGACCGTCACGCCGATTCCTCGGGCTTGGGGGTT

CCAGTGCCATTGCAGGGCCGGCAGACAACCCAGCCGCTTACGCCTGGCCAACCGCCCGTTCCTCCACACA

TGGGGCATTCCACGGCGTCGGTGCCTGGTTGTTCTTGATTTTCCATGCCGCCTCCTTTAGCCGCTAAAAT

TCATCTACTCATTTATTCATTTGCTCATTTACTCTGGTAGCTGCGCGATGTATTCAGATAGCAGCTCGGT

AATGGTCTTGCCTTGGCGTACCGCGTACATCTTCAGCTTGGTGTGATCCTCCGCCGGCAACTGAAAGTTG

ACCCGCTTCATGGCTGGCGTGTCTGCCAGGCTGGCCAACGTTGCAGCCTTGCTGCTGCGTGCGCTCGGAC

GGCCGGCACTTAGCGTGTTTGTGCTTTTGCTCATTTTCTCTTTACCTCATTAACTCAAATGAGTTTTGAT

TTAATTTCAGCGGCCAGCGCCTGGACCTCGCGGGCAGCGTCGCCCTCGGGTTCTGATTCAAGAACGGTTG

TGCCGGCGGCGGCAGTGCCTGGGTAGCTCACGCGCTGCGTGATACGGGACTCAAGAATGGGCAGCTCGTA

CCCGGCCAGCGCCTCGGCAACCTCACCGCCGATGCGCGTGCCTTTGATCGCCCGCGACACGACAAAGGCC



GCTTGTAGCCTTCCATCCGTGACCTCAATGCGCTGCTTAACCAGCTCCACCAGGTCGGCGGTGGCCCATA

TGTCGTAAGGGCTTGGCTGCACCGGAATCAGCACGAAGTCGGCTGCCTTGATCGCGGACACAGCCAAGTC

CGCCGCCTGGGGCGCTCCGTCGATCACTACGAAGTCGCGCCGGCCGATGGCCTTCACGTCGCGGTCAATC

GTCGGGCGGTCGATGCCGACAACGGTTAGCGGTTGATCTTCCCGCACGGCCGCCCAATCGCGGGCACTGC

CCTGGGGATCGGAATCGACTAACAGAACATCGGCCCCGGCGAGTTGCAGGGCGCGGGCTAGATGGGTTGC

GATGGTCGTCTTGCCTGACCCGCCTTTCTGGTTAAGTACAGCGATAACCTTCATGCGTTCCCCTTGCGTA

TTTGTTTATTTACTCATCGCATCATATACGCAGCGACCGCATGACGCAAGCTGTTTTACTCAAATACACA

TCACCTTTTTAGACGGCGGCGCTCGGTTTCTTCAGCGGCCAAGCTGGCCGGCCAGGCCGCCAGCTTGGCA

TCAGACAAACCGGCCAGGATTTCATGCAGCCGCACGGTTGAGACGTGCGCGGGCGGCTCGAACACGTACC

CGGCCGCGATCATCTCCGCCTCGATCTCTTCGGTAATGAAAAACGGTTCGTCCTGGCCGTCCTGGTGCGG

TTTCATGCTTGTTCCTCTTGGCGTTCATTCTCGGCGGCCGCCAGGGCGTCGGCCTCGGTCAATGCGTCCT

CACGGAAGGCACCGCGCCGCCTGGCCTCGGTGGGCGTCACTTCCTCGCTGCGCTCAAGTGCGCGGTACAG

GGTCGAGCGATGCACGCCAAGCAGTGCAGCCGCCTCTTTCACGGTGCGGCCTTCCTGGTCGATCAGCTCG

CGGGCGTGCGCGATCTGTGCCGGGGTGAGGGTAGGGCGGGGGCCAAACTTCACGCCTCGGGCCTTGGCGG

CCTCGCGCCCGCTCCGGGTGCGGTCGATGATTAGGGAACGCTCGAACTCGGCAATGCCGGCGAACACGGT

CAACACCATGCGGCCGGCCGGCGTGGTGGTGTCGGCCCACGGCTCTGCCAGGCTACGCAGGCCCGLCGLCCG

GCCTCCTGGATGCGCTCGGCAATGTCCAGTAGGTCGCGGGTGCTGCGGGCCAGGCGGTCTAGCCTGGTCA

CTGTCACAACGTCGCCAGGGCGTAGGTGGTCAAGCATCCTGGCCAGCTCCGGGCGGTCGCGCCTGGTGCC

GGTGATCTTCTCGGAAAACAGCTTGGTGCAGCCGGCCGCGTGCAGTTCGGCCCGTTGGTTGGTCAAGTCC

TGGTCGTCGGTGCTGACGCGGGCATAGCCCAGCAGGCCAGCGGCGGCGCTCTTGTTCATGGCGTAATGTC

TCCGGTTCTAGTCGCAAGTATTCTACTTTATGCGACTAAAACACGCGACAAGAAAACGCCAGGAAAAGGG

CAGGGCGGCAGCCTGTCGCGTAACTTAGGACTTGTGCGACATGTCGTTTTCAGAAGACGGCTGCACTGAA

CGTCAGAAGCCGACTGCACTATAGCAGCGGAGGGGTTGGATCAAAGTACTTTGATCCCGAGGGGAACCCT

GTGGTTGGCATGCACATACAAATGGACGAACGGATAAACCTTTTCACGCCCTTTTAAATATCCGTTATTC

TAATAAACGCTCTTTTCTCTTAGG AACACTGATAGTTTAAACTGAA

GGCGGGAAACGACAATCTGATCCAAGCTCAAGCTGCTCTAGCATTCGCCATTCAGGCTGCGCAACTGTTG

GGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGA

TTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAAGCTTGGCG

TGCCTGCA



GCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACT
TTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGA
AGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGA
TGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTT
CCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCC
ACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGACCTCGACTCTAGA
GGATCCCCGGGTACCGGGCCCCCCCTCGAGGCGCGCCAAGCTATCAAACAAGTTTGTACAAAAAAGCAGE
CTCCGCGGCCGCCCCCTTCACCTATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAA
AATATAGAAATGAATAATTTCACGTTTAACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTG
TTCGTCTATAAATAGCACCTTCTCTTCTCCTTCTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCT
ATAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAAAAAACAAAGTAGAGAAGAATCTGTAAGAGACCA
TTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATAATGTGTGGATTTTGAGTTAGGAGCCGT
CGAGATTTTCAGGAGCTAAGGAAGCTAAAatggagaaaaaaatcactggatataccaccgttgatatatc
ccaatggcatcgtaaagaacattttgaggcatttcagtcagttgctcaatgtacctataaccagaccgtt
cagctggatattacggcctttttaaagaccgtaaagaaaaataagcacaagttttatccggectttatte
acattcttgcccgcctgatgaatgectcatccggagttcecgtatggcaatgaaagacggtgagectggtgat
atgggatagtgttcacccttgttacaccgttttccatgagcaaactgaaacgttttcatcgctctggagt
gaataccacgacgatttccggcagtttctacacatatattcgcaagatgtggcgtgttacggtgaaaacc
tggcctatttcecctaaagggtttattgagaatatgtttttcgtectcagccaatccctgggtgagtttecac
cagttttgatttaaacgtggccaatatggacaacttcttcgccccecgttttcaccatgggcaaatattat
acgcaaggcgacaaggtgctgatgccgctggcgattcaggttcatcatgececgtttgtgatggecttccatg
tcggcagaatgcttaatgaattacaacagtactgcgatgagtggcagggcggggegtaaACGCGTGGAGC
CGGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCGCTGATTTTTGCGGTATAAGAATATATACT
GATATGTATACCCGAAGTATGTCAAAAAGAGGTATGCTATGAAGCAGCGTATTACAGTGACAGTTGACAG
CGACAGCTATCAGTTGCTCAAGGCATATATGATGTCAATATCTCCGGTCTGGTAAGCACAACCATGCAGA
ATGAAGCCCGTCGTCTGCGTGCCGAACGCTGGAAAGCGGAAAATCAGGAAGGGATGGCTGAGGTCGCCCG
GTTTATTGAAATGAACGGCTCTTTTGCTGACGAGAACAGGGGCTGGTGAAATGCAGTTTAAGGTTTACAC
CTATAAAAGAGAGAGCCGTTATCGTCTGTTTGTGGATGTACAGAGTGATATTATTGACACGCCCGGCCGA
CGGATGGTGATCCCCCTGGCCAGTGCACGTCTGCTGTCAGATAAAGTCTCCCGTGAACTTTACCCGGTGG
TGCATATCGGGGATGAAAGCTGGCGCATGATGACCACCGATATGGCCAGTGTGCCGGTTTCCGTTATCGG
GGAAGAAGTGGCTGATCTCAGCCACCGCGAAAATGACATCAAAAACGCCATTAACCTGATGTTCTGGGGA
ATATAAATGTCAGGCTCCCTTATACACAGCCAGTCTGCACCTCGACggtctcAcattggctcttettact

acaatgaaaaaggccgaggcaaaacgcctaaaatcacttgagaatcaattctttttactgtccatttaag



ctatcttttataaacgtgtcttattttctatctcttttgtttaaactaagaaactatagtattttgtcta
aaacaaaacatgaaagaacagattagatctcatctttagtctcAAGGGTGGGCGCGCCGACCCAGCTTTC

TTGTACAAAGTGGTTCGATAATTCCTTAATTAACTAGTTCTAGAGCGGCCGCCCACCGCGGTGGAGCTCG

AATTTCCCCGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGA

TGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATT

TATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAG

CGCGCAAACTAGCGATAAATTATCGCGCCCGGTGTCATCTATCGTTACTCAATTCGTAATCATGGTCATAGC

TGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAA
AGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCG
GGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGCT
AGAGCAGCTTGCCAACATGGTGGAGCACGACACTCTCGTCTACTCCAAGAATATCAAAGATACAGTCTCA
GAAGACCAAAGGGCTATTGAGACTTTTCAACAAAGGGTAATATCGGGAAACCTCCTCGGATTCCATTGCC
CAGCTATCTGTCACTTCATCAAAAGGACAGTAGAAAAGGAAGGTGGCACCTACAAATGCCATCATTGCGA
TAAAGGAAAGGCTATCGTTCAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGG
AGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAACatggtygyg
agcacgacactctcgtctactccaagaatatcaaagatacagtctcagaagaccaaagggctattgagac
ttttcaacaaagggtaatatcgggaaacctcctcggattccattgecccagctatctgtcacttcatcaaa
aggacagtagaaaaggaaggtggcacctacaaatgccatcattgcgataaaggaaaggctatcgttcaag
atgcctctgccgacagtggtcccaaagatggacccccacccacgaggagcatcgtggaaaaagaagacgt
tccaaccacgtcttcaaagcaagtggattgatgtgatatctccactgacgtaagggatgacgcacaatcc
cactatccttcgcaagaccttecctectatataaggaagttcatttcatttggagaggACACGCTGAAATCA
CCAGTCTCTCTCTACAAATCTATCTCTCTCGAGCTTTCGCAGATCCCGGGGGGCAATGAGATATGAAAAA
GCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATG
CAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTTCGATGTAGGAGGGCGTGGATATGTCCTGCGGG
TAAATAGCTGCGCCGATGGTTTCTACAAAGATCGTTATGTTTATCGGCACTTTGCATCGGCCGCGCTCCC
GATTCCGGAAGTGCTTGACATTGGGGAGTTTAGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAG
GGTGTCACGTTGCAAGACCTGCCTGAAACCGAACTGCCCGCTGTTCTACAACCGGTCGCGGAGGCTATGG
ATGCGATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGACCGCAAGGAATCGGTCA
ATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTGTATCACTGGCAAACTGTGATG
GACGACACCGTCAGTGCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTTGGGCCGAGGACTGCCCCG
AAGTCCGGCACCTCGTGCACGCGGATTTCGGCTCCAACAATGTCCTGACGGACAATGGCCGCATAACAGC
GGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCAATACGAGGTCGCCAACATCTTCTTCTGGAGG

CCGTGGTTGGCTTGTATGGAGCAGCAGACGCGCTACTTCGAGCGGAGGCATCCGGAGCTTGCAGGATCGC



CACGACTCCGGGCGTATATGCTCCGCATTGGTCTTGACCAACTCTATCAGAGCTTGGTTGACGGCAATTT
CGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATCGTCCGATCCGGAGCCGGGACTGTCGGGCGT
ACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGATGGCTGTGTAGAAGTACTCGCCGATAGTGGAA
ACCGACGCCCCAGCACTCGTCCGAGGGCAAAGAAATAGAGTAGATGCCGACCGGATCTGTCGATCGACAA

GCTCGAGtttctccataataatgtgtgagtagttcccagataagggaattagggttcctatagggtttcg

ctcatgtgttgagcatataagaaacccttagtatgtatttgtatttgtaaaatacttctatcaataaaat

ttctaattcctaaaaccaaaatccagtactaaaatccagatcCCCCGAATTAATTCGGCGTTAATTCAGT

ACATTAAAAACGTCCGCAATGTGTTATTAAGTTGTCTAAGCGTCAATTTCTTTACACCACAATATATCCT

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



>pMDC123SB-AtMIR390a-B/c (11519 bp)

CCAGCCAGCCAACAGCTCCCCGACCGGCAGCTCGGCACAAAATCACCACTCGATACAGGCAGCCCATCAG
TCCGGGACGGCGTCAGCGGGAGAGCCGTTGTAAGGCGGCAGACTTTGCTCATGTTACCGATGCTATTCGG
AAGAACGGCAACTAAGCTGCCGGGTTTGAAACACGGATGATCTCGCGGAGGGTAGCATGTTGATTGTAAC
GATGACAGAGCGTTGCTGCCTGTGATCACCGCGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC
CAACTTTGAAAACAACTTTGAAAAAGCTGTTTTCTGGTATTTAAGGTTTTAGAATGCAAGGAACAGTGAA
TTGGAGTTCGTCTTGTTATAATTAGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATA
ATAAatggctaaaatgagaatatcaccggaattgaaaaaactgatcgaaaaataccgctgcgtaaaagat
acggaaggaatgtctcctgctaaggtatataagctggtgggagaaaatgaaaacctatatttaaaaatga
cggacagccggtataaagggaccacctatgatgtggaacgggaaaaggacatgatgctatggctggaagg
aaagctgcctgttccaaaggtcctgcactttgaacggcatgatggctggagcaatctgctcatgagtgag
gccgatggcgtectttgectecggaagagtatgaagatgaacaaagccctgaaaagattatcgagetgtatg
cggagtgcatcaggctctttcactccatcgacatatcggattgtccctatacgaatagcttagacagecg
cttagccgaattggattacttactgaataacgatctggccgatgtggattgcgaaaactgggaagaagac
actccatttaaagatccgcgcgagctgtatgattttttaaagacggaaaagcccgaagaggaacttgtcet
tttcccacggcgacctgggagacagcaacatctttgtgaaagatggcaaagtaagtggctttattgatct
tgggagaagcggcagggcggacaagtggtatgacattgccttctgegtccggtcgatcagggaggatate
ggggaagaacagtatgtcgagctattttttgacttactggggatcaagcctgattgggagaaaataaaat
attatattttactggatgaattgttttagTACCTAGAATGCATGACCAAAATCCCTTAACGTGAGTTTTC
GTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTA
ATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAA
CTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTA
GTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTG
GCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGC
AGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAG
ATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTA
AGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTC
CTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATG
GAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTT
CCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCA
GCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCT
TACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAG

TTAAGCCAGTATACACTCCGCTATCGCTACGTGACTGGGTCATGGCTGCGCCCCGACACCCGCCAACACC



CGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGG

AGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGAGGCAGGGTGCCTTGATGTGGGCGC

CGGCGGTCGAGTGGCGACGGCGCGGCTTGTCCGCGCCCTGGTAGATTGCCTGGCCGTAGGCCAGCCATTT

TTGAGCGGCCAGCGGCCGCGATAGGCCGACGCGAAGCGGCGGGGCGTAGGGAGCGCAGCGACCGAAGGGT

AGGCGCTTTTTGCAGCTCTTCGGCTGTGCGCTGGCCAGACAGTTATGCACAGGCCAGGCGGGTTTTAAGA

GTTTTAATAAGTTTTAAAGAGTTTTAGGCGGAAAAATCGCCTTTTTTCTCTTTTATATCAGTCACTTACA

TGTGTGACCGGTTCCCAATGTACGGCTTTGGGTTCCCAATGTACGGGTTCCGGTTCCCAATGTACGGCTT

TGGGTTCCCAATGTACGTGCTATCCACAGGAAAGAGAACTTTTCGACCTTTTTCCCCTGCTAGGGCAATT

TGCCCTAGCATCTGCTCCGTACATTAGGAACCGGCGGATGCTTCGCCCTCGATCAGGTTGCGGTAGCGCA

TGACTAGGATCGGGCCAGCCTGCCCCGCCTCCTCCTTCAAATCGTACTCCGGCAGGTCATTTGACCCGAT

CAGCTTGCGCACGGTGAAACAGAACTTCTTGAACTCTCCGGCGCTGCCACTGCGTTCGTAGATCGTCTTG

AACAACCATCTGGCTTCTGCCTTGCCTGCGGCGCGGCGTGCCAGGCGGTAGAGAAAACGGCCGATGCCGG

GATCGATCAAAAAGTAATCGGGGTGAACCGTCAGCACGTCCGGGTTCTTGCCTTCTGTGATCTCGCGGTA

CATCCAATCAGCTAGCTCGATCTCGATGTACTCCGGCCGCCCGGTTTCGCTCTTTACGATCTTGTAGCGG

CTAATCAAGGCTTCACCCTCGGATACCGTCACCAGGCGGCCGTTCTTGGCCTTCTTCGTACGCTGCATGG

CAACGTGCGTGGTGTTTAACCGAATGCAGGTTTCTACCAGGTCGTCTTTCTGCTTTCCGCCATCGGCTCG

CCGGCAGAACTTGAGTACGTCCGCAACGTGTGGACGGAACACGCGGCCGGGCTTGTCTCCCTTCCCTTCC

CGGTATCGGTTCATGGATTCGGTTAGATGGGAAACCGCCATCAGTACCAGGTCGTAATCCCACACACTGG

CCATGCCGGCCGGCCCTGCGGAAACCTCTACGTGCCCGTCTGGAAGCTCGTAGCGGATCACCTCGCCAGC

TCGTCGGTCACGCTTCGACAGACGGAAAACGGCCACGTCCATGATGCTGCGACTATCGCGGGTGCCCACG

TCATAGAGCATCGGAACGAAAAAATCTGGTTGCTCGTCGCCCTTGGGCGGCTTCCTAATCGACGGCGCAC

CGGCTGCCGGCGGTTGCCGGGATTCTTTGCGGATTCGATCAGCGGCCGCTTGCCACGATTCACCGGGGCG

TGCTTCTGCCTCGATGCGTTGCCGCTGGGCGGCCTGCGCGGCCTTCAACTTCTCCACCAGGTCATCACCC

AGCGCCGCGCCGATTTGTACCGGGCCGGATGGTTTGCGACCGTCACGCCGATTCCTCGGGCTTGGGGGTT

CCAGTGCCATTGCAGGGCCGGCAGACAACCCAGCCGCTTACGCCTGGCCAACCGCCCGTTCCTCCACACA

TGGGGCATTCCACGGCGTCGGTGCCTGGTTGTTCTTGATTTTCCATGCCGCCTCCTTTAGCCGCTAAAAT

TCATCTACTCATTTATTCATTTGCTCATTTACTCTGGTAGCTGCGCGATGTATTCAGATAGCAGCTCGGT

AATGGTCTTGCCTTGGCGTACCGCGTACATCTTCAGCTTGGTGTGATCCTCCGCCGGCAACTGAAAGTTG

ACCCGCTTCATGGCTGGCGTGTCTGCCAGGCTGGCCAACGTTGCAGCCTTGCTGCTGCGTGCGCTCGGAC

GGCCGGCACTTAGCGTGTTTGTGCTTTTGCTCATTTTCTCTTTACCTCATTAACTCAAATGAGTTTTGAT

TTAATTTCAGCGGCCAGCGCCTGGACCTCGCGGGCAGCGTCGCCCTCGGGTTCTGATTCAAGAACGGTTG

TGCCGGCGGCGGCAGTGCCTGGGTAGCTCACGCGCTGCGTGATACGGGACTCAAGAATGGGCAGCTCGTA

CCCGGCCAGCGCCTCGGCAACCTCACCGCCGATGCGCGTGCCTTTGATCGCCCGCGACACGACAAAGGCC



GCTTGTAGCCTTCCATCCGTGACCTCAATGCGCTGCTTAACCAGCTCCACCAGGTCGGCGGTGGCCCATA

TGTCGTAAGGGCTTGGCTGCACCGGAATCAGCACGAAGTCGGCTGCCTTGATCGCGGACACAGCCAAGTC

CGCCGCCTGGGGCGCTCCGTCGATCACTACGAAGTCGCGCCGGCCGATGGCCTTCACGTCGCGGTCAATC

GTCGGGCGGTCGATGCCGACAACGGTTAGCGGTTGATCTTCCCGCACGGCCGCCCAATCGCGGGCACTGC

CCTGGGGATCGGAATCGACTAACAGAACATCGGCCCCGGCGAGTTGCAGGGCGCGGGCTAGATGGGTTGC

GATGGTCGTCTTGCCTGACCCGCCTTTCTGGTTAAGTACAGCGATAACCTTCATGCGTTCCCCTTGCGTA

TTTGTTTATTTACTCATCGCATCATATACGCAGCGACCGCATGACGCAAGCTGTTTTACTCAAATACACA

TCACCTTTTTAGACGGCGGCGCTCGGTTTCTTCAGCGGCCAAGCTGGCCGGCCAGGCCGCCAGCTTGGCA

TCAGACAAACCGGCCAGGATTTCATGCAGCCGCACGGTTGAGACGTGCGCGGGCGGCTCGAACACGTACC

CGGCCGCGATCATCTCCGCCTCGATCTCTTCGGTAATGAAAAACGGTTCGTCCTGGCCGTCCTGGTGCGG

TTTCATGCTTGTTCCTCTTGGCGTTCATTCTCGGCGGCCGCCAGGGCGTCGGCCTCGGTCAATGCGTCCT

CACGGAAGGCACCGCGCCGCCTGGCCTCGGTGGGCGTCACTTCCTCGCTGCGCTCAAGTGCGCGGTACAG

GGTCGAGCGATGCACGCCAAGCAGTGCAGCCGCCTCTTTCACGGTGCGGCCTTCCTGGTCGATCAGCTCG

CGGGCGTGCGCGATCTGTGCCGGGGTGAGGGTAGGGCGGGGGCCAAACTTCACGCCTCGGGCCTTGGCGG

CCTCGCGCCCGCTCCGGGTGCGGTCGATGATTAGGGAACGCTCGAACTCGGCAATGCCGGCGAACACGGT

CAACACCATGCGGCCGGCCGGCGTGGTGGTGTCGGCCCACGGCTCTGCCAGGCTACGCAGGCCCGLCGLCCG

GCCTCCTGGATGCGCTCGGCAATGTCCAGTAGGTCGCGGGTGCTGCGGGCCAGGCGGTCTAGCCTGGTCA

CTGTCACAACGTCGCCAGGGCGTAGGTGGTCAAGCATCCTGGCCAGCTCCGGGCGGTCGCGCCTGGTGCC

GGTGATCTTCTCGGAAAACAGCTTGGTGCAGCCGGCCGCGTGCAGTTCGGCCCGTTGGTTGGTCAAGTCC

TGGTCGTCGGTGCTGACGCGGGCATAGCCCAGCAGGCCAGCGGCGGCGCTCTTGTTCATGGCGTAATGTC

TCCGGTTCTAGTCGCAAGTATTCTACTTTATGCGACTAAAACACGCGACAAGAAAACGCCAGGAAAAGGG

CAGGGCGGCAGCCTGTCGCGTAACTTAGGACTTGTGCGACATGTCGTTTTCAGAAGACGGCTGCACTGAA

CGTCAGAAGCCGACTGCACTATAGCAGCGGAGGGGTTGGATCAAAGTACTTTGATCCCGAGGGGAACCCT

GTGGTTGGCATGCACATACAAATGGACGAACGGATAAACCTTTTCACGCCCTTTTAAATATCCGTTATTC

TAATAAACGCTCTTTTCTCTTAGG AACACTGATAGTTTAAACTGAA

GGCGGGAAACGACAATCTGATCCAAGCTCAAGCTGCTCTAGCATTCGCCATTCAGGCTGCGCAACTGTTG

GGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGA

TTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAAGCTTGCAT

GCCTGCA



CACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTT
TTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAA
GATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGAT
GCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTC
CAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCA
CTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGACCTCGACTCTAGAG
GATCCCCGGGTACCGGGCCCCCCCTCGAGGCGCGCCAAGCTATCAAACAAGTTTGTACAAAAAAGCAGGC
TCCGCGGCCGCCCCCTTCACCTATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAA
ATATAGAAATGAATAATTTCACGTTTAACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGT
TCGTCTATAAATAGCACCTTCTCTTCTCCTTCTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTA
TAATCGGTTTTATCTTTCTCTAAGTCACAACCCAAAAAAACAAAGTAGAGAAGAATCTGTAAGAGACCAT
TAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATAATGTGTGGATTTTGAGTTAGGAGCCGTC
GAGATTTTCAGGAGCTAAGGAAGCTAAAatggagaaaaaaatcactggatataccaccgttgatatatcc
caatggcatcgtaaagaacattttgaggcatttcagtcagttgctcaatgtacctataaccagaccgttce
agctggatattacggcctttttaaagaccgtaaagaaaaataagcacaagttttatccggcctttattca
cattcttgcccgcctgatgaatgctcatccggagttcecgtatggcaatgaaagacggtgagetggtgata
tgggatagtgttcacccttgttacaccgttttccatgagcaaactgaaacgttttcatcgctctggagtg
aataccacgacgatttccggcagtttctacacatatattcgcaagatgtggecgtgttacggtgaaaacct
ggcctatttccctaaagggtttattgagaatatgtttttecgtctcageccaatcecctgggtgagtttcace
agttttgatttaaacgtggccaatatggacaacttcttcgccccecgttttcaccatgggcaaatattata
cgcaaggcgacaaggtgctgatgccgctggcgattcaggttcatcatgcecgtttgtgatggecttccatgt
cggcagaatgcttaatgaattacaacagtactgcgatgagtggcagggcggggegtaaACGCGTGGAGCC
GGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCGCTGATTTTTGCGGTATAAGAATATATACTG
ATATGTATACCCGAAGTATGTCAAAAAGAGGTATGCTATGAAGCAGCGTATTACAGTGACAGTTGACAGC
GACAGCTATCAGTTGCTCAAGGCATATATGATGTCAATATCTCCGGTCTGGTAAGCACAACCATGCAGAA
TGAAGCCCGTCGTCTGCGTGCCGAACGCTGGAAAGCGGAAAATCAGGAAGGGATGGCTGAGGTCGCCCGG
TTTATTGAAATGAACGGCTCTTTTGCTGACGAGAACAGGGGCTGGTGAAATGCAGTTTAAGGTTTACACC
TATAAAAGAGAGAGCCGTTATCGTCTGTTTGTGGATGTACAGAGTGATATTATTGACACGCCCGGCCGAC
GGATGGTGATCCCCCTGGCCAGTGCACGTCTGCTGTCAGATAAAGTCTCCCGTGAACTTTACCCGGTGGT
GCATATCGGGGATGAAAGCTGGCGCATGATGACCACCGATATGGCCAGTGTGCCGGTTTCCGTTATCGGG
GAAGAAGTGGCTGATCTCAGCCACCGCGAAAATGACATCAAAAACGCCATTAACCTGATGTTCTGGGGAA
TATAAATGTCAGGCTCCCTTATACACAGCCAGTCTGCACCTCGACggtctcACATTGGCTCTTCTTACTA

CAATGAAAAAGGCCGAGGCAAAACGCCTAAAATCACTTGAGAATCAATTCTTTTTACTGTCCATTTAAGC



TATCTTTTATAAACGTGTCTTATTTTCTATCTCTTTTGTTTAAACTAAGAAACTATAGTATTTTGTCTAA
AACAAAACATGAAAGAACAGATTAGATCTCATCTTTAGTCTCAAGGGTGGGCGCGCCGACCCAGCTTTCT

TGTACAAAGTGGTTCGATAATTCCTTAATTAACTAGTTCTAGAGCGGCCGCCACCGCGGTGGAGCTCGAA

TTTCCCCGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATG

ATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTA

TGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCG

CGCAAACTAGGATAAATTATCGCGCGCCEGTGTCATCTATGTTACTAGATCGGGAATTCGTAATCATGGTC

ATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAG
TGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCC
AGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTAT
TGGCTAGAGCAGCTTGCCAACATGGTGGAGCACGACACTCTCGTCTACTCCAAGAATATCAAAGATACAG
TCTCAGAAGACCAAAGGGCTATTGAGACTTTTCAACAAAGGGTAATATCGGGAAACCTCCTCGGATTCCA
TTGCCCAGCTATCTGTCACTTCATCAAAAGGACAGTAGAAAAGGAAGGTGGCACCTACAAATGCCATCAT
TGCGATAAAGGAAAGGCTATCGTTCAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCA
CGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAACA L
ggtggagcacgacactctcgtctactccaagaatatcaaagatacagtctcagaagaccaaagggctatt
gagacttttcaacaaagggtaatatcgggaaacctcctcggattccattgecccagctatctgtcacttca
tcaaaaggacagtagaaaaggaaggtggcacctacaaatgccatcattgcgataaaggaaaggctatcgt
tcaagatgcctctgccgacagtggtcccaaagatggacccccacccacgaggagcatcgtggaaaaagaa
gacgttccaaccacgtcttcaaagcaagtggattgatgtgatatctccactgacgtaagggatgacgcac
aatcccactatccttcgcaagaccttcctctatataaggaagttcatttcatttggagaggACACGCTGA

AATCACCAGTCTCTCTCTACAAATCTATCTCTCTCGAGTCTACCATGAGCCCAGAACGACGCCCGGLCGA

CATCCGCCGTGCCACCGAGGCGGACATGCCGGCGGTCTGCACCATCGTCAACCACTACATCGAGACAAGC

ACGGTCAACTTCCGTACCGAGCCGCAGGAACCGCAGGAGTGGACGGACGACCTCGTCCGTCTGCGGGAGC

GCTATCCCTGGCTCGTCGCCGAGGTGGACGGCGAGGTCGCCGGCATCGCCTACGCGGGCCCCTGGAAGGC

ACGCAACGCCTACGACTGGACGGCCGAGTCGACCGTGTACGTCTCCCCCCGCCACCAGCGGACGGGACTG

GGCTCCACGCTCTACACCCACCTGCTGAAGTCCCTGGAGGCACAGGGCTTCAAGAGCGTGGTCGCTGTCA

TCGGGCTGCCCAACGACCCGAGCGTGCGCATGCACGAGGCGCTCGGATATGCCCCCCGCGGCATGCTGCG

GGCGGCCGGCTTCAAGCACGGGAACTGGCATGACGTGGGTTTCTGGCAGCTGGACTTCAGCCTGCCGGTA

CCGCCCCGTCCGGTCCTGCCCGTCACCGAGATTTGACTCGAGtEttctccataataatgtgtgagtagtte

ccagataagggaattagggttcctatagggtttcgctcatgtgttgagcatataagaaacccttagtatg

tatttgtatttgtaaaatacttctatcaataaaatttctaattcctaaaaccaaaatccagtactaaaat




ccagatcCCCCGAATTAATTCGGCGTTAATTCAGTACATTAAAAACGTCCGCAATGTGTTATTAAGTTGT

CTAAGCGTCAATTTCTTTACACCACAATATATCCTCCCA

brown/lowercase: kanamycin resistance gene
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cyan/lowercase: T-DNA right border
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>pFK210B-AtMIR390-B/c (7916 bp)

GTTATCAGCTTGCATGCCGGTCGATCTAGTAACATAGATCACACCG

CGCGCGATAATTTATCCTAGTTTGCGCGCTATATTTTGTTTTCTATCGCGTATTAAATGTATAATTGCGG

GACTCTAATCATAAAAACCCATCTCATAAATAACGTCATGCATTACATGTTAATTATTACATGCTTAACG

TAATTCAACAGAAATTATATGATAATCATCGCAAGACCGGCAACAGGATTCAATCTTAAGAAACTTTATT

GCCAAATGTTTCAACGATCTGCTTGACTCTAGGGGTCATCAGATTTCGGTGACGGGCAGGACCGGACGGG

GCGGCACCGGCAGGCTGAAGTCCAGCTGCCAGAAACCCACGTCATGCCAGTTCCCGTGCTTGAAGCCGGC
CGCCCGCAGCATGCCGCGGGGGGCATATCCGAGCGCCTCGTGCATGCGCACGCTCGGGTCGTTGGGCAGC
CCGATGACAGCGACCACGCTCTTGAAGCCCTGTGCCTCCAGGGACTTCAGCAGGTGGGTGTAGAGCGTGG
AGCCCAGTCCCGTCCGCTGGTGGCGGGGGGAGACGTACACGGTGGACTCGGCCGTCCAGTCGTAGGCGTT
GCGTGCCTTCCAGGGACCCGCGTAGGCGATGCCGGCGACCTCGCCGTCCACCTCGGCGACGAGCCAGGGA
TAGCGCTCCCGCAGACGGACGAGGTCGTCCGTCCACTCCTGCGGTTCCTGCGGCTCGGTACGGAAGTTGA
CCGTGCTTGTCTCGATGTAGTGGTTGACGATGGTGCAGACCGCCGGCATGTCCGCCTCGGTGGCACGGCG
GATGTCGGCCGGGCGTCGTTCTGGGCTCATGGTAGATCCCCTCGATCGAGTTGAGAGTGAATATGAGACT
CTAATTGGATACCGAGGGGAATTTATGGAACGTCAGTGGAGCATTTTTGACAAGAAATATTTGCTAGCTG
ATAGTGACCTTAGGCGACTTTTGAACGCGCAATAATGGTTTCTGACGTATGTGCTTAGCTCATTAAACTC
CAGAAACCCGCGGCTCAGTGGCTCCTTCAACGTTGCGGTTCTGTCAGTTCCAAACGTAAAACGGCTTGTC
CCGCGTCATCGGCGGGGGTCATAACGTGACTCCCTTAATTCTCCGCTCATGTATCGATAACATTAACGTT
TACAATTTCGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCG
CTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCC
AGTCACGACGTTGTAAAACGACGGCCAGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGGGTAC
CGGGCCCCCCCTCGAGGTCGACGGTATCGATAAGCTTGATATCGAATTCCTGCAGCCCGGGGGATCCATT
CGGTCCCCAGATTAGCCTTTTCAATTTCAGAAAGAATGCTAACCCACAGATGGTTAGAGAGGCTTACGCA
GCAGGTTTCATCAAGACGATCTACCCGAGCAATAATCTCCAGGAAATCAAATACCTTCCCAAGAAGGTTA
AAGATGCAGTCAAAAGATTCAGGACTAACTGCATCAAGAACACAGAGAAAGATATATTTCTCAAGATCAG
AAGTACTATTCCAGTATGGACGATTCAAGGCTTGCTTCACAAACCAAGGCAAGTAATAGAGATTGGAGTC
TCTAAAAAGGTAGTTCCCACTGAATCAAAGGCCATGGAGTCAAAGATTCAAATAGAGGACCTAACAGAAC
TCGCCGTAAAGACTGGCGAACAGTTCATACAGAGTCTCTTACGACTCAATGACAAGAAGAAAATCTTCGT
Caacatggtggagcacgacacacttgtctactccaaaaatatcaaagatacagtctcagaagaccaaagg
gcaattgagacttttcaacaaagggtaatatccggaaacctcctcggattccattgeccagectatctgtce
actttattgtgaagatagtggaaaaggaaggtggctcctacaaatgccatcattgcgataaaggaaaggc
catcgttgaagatgcctctgccgacagtggtcccaaagatggacccccacccacgaggagcatecgtggaa

aaagaagacgttccaaccacgtcttcaaagcaagtggattgatgtgatatctccactgacgtaagggatg



acgcacaatcccactatccttcgcaagacccttcctctatataaggaagttcatttcatttggagagAAC
ACGGGGGACGAGCTTCTAGAGGATCACAAGTTTGTACAAAAAAGCAGGCTCCGCGGCCGCCCCCTTCACC
TATAGGGGGGAAAAAAAGGTAGTCATCAGATATATATTTTGGTAAGAAAATATAGAAATGAATAATTTCA
CGTTTAACGAAGAGGAGATGACGTGTGTTCCTTCGAACCCGAGTTTTGTTCGTCTATAAATAGCACCTTC
TCTTCTCCTTCTTCCTCACTTCCATCTTTTTAGCTTCACTATCTCTCTATAATCGGTTTTATCTTTCTCT
AAGTCACAACCCAAAAAAACAAAGTAGAGAAGAATCTGTAAGAGACCATTAGGCACCCCAGGCTTTACAC
TTTATGCTTCCGGCTCGTATAATGTGTGGATTTTGAGTTAGGAGCCGTCGAGATTTTCAGGAGCTAAGGA
AGCTAAAatggagaaaaaaatcactggatataccaccgttgatatatcccaatggcatcgtaaagaacat
tttgaggcatttcagtcagttgctcaatgtacctataaccagaccgttcagectggatattacggcectttt
taaagaccgtaaagaaaaataagcacaagttttatccggectttattcacattecttgeccgectgatgaa
tgctcatccggagtteccgtatggcaatgaaagacggtgagctggtgatatgggatagtgttcaccecttgt
tacaccgttttccatgagcaaactgaaacgttttcatcgectctggagtgaataccacgacgattteccgge
agtttctacacatatattcgcaagatgtggcgtgttacggtgaaaacctggcctatttccctaaagggtt
tattgagaatatgtttttcgtctcagccaatccctgggtgagtttcaccagttttgatttaaacgtggece
aatatggacaacttcttcgcccececgttttcaccatgggcaaatattatacgcaaggcgacaaggtgctga
tgccgctggcgattcaggttcatcatgeccgtttgtgatggectteccatgtecggcagaatgettaatgaatt
acaacagtactgcgatgagtggcagggcggggecgtaaACGCGTGGAGCCGGCTTACTAAAAGCCAGATAA
CAGTATGCGTATTTGCGCGCTGATTTTTGCGGTATAAGAATATATACTGATATGTATACCCGAAGTATGT
CAAAAAGAGGTATGCTATGAAGCAGCGTATTACAGTGACAGTTGACAGCGACAGCTATCAGTTGCTCAAG
GCATATATGATGTCAATATCTCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGC
CGAACGCTGGAAAGCGGAAAATCAGGAAGGGATGGCTGAGGTCGCCCGGTTTATTGAAATGAACGGCTCT
TTTGCTGACGAGAACAGGGGCTGGTGAAATGCAGTTTAAGGTTTACACCTATAAAAGAGAGAGCCGTTAT
CGTCTGTTTGTGGATGTACAGAGTGATATTATTGACACGCCCGGCCGACGGATGGTGATCCCCCTGGCCA
GTGCACGTCTGCTGTCAGATAAAGTCTCCCGTGAACTTTACCCGGTGGTGCATATCGGGGATGAAAGCTG
GCGCATGATGACCACCGATATGGCCAGTGTGCCGGTTTCCGTTATCGGGGAAGAAGTGGCTGATCTCAGC
CACCGCGAAAATGACATCAAAAACGCCATTAACCTGATGTTCTGGGGAATATAAATGTCAGGCTCCCTTA
TACACAGCCAGTCTGCACCTCGACggtctcAcattggctcttcttactacaatgaaaaaggccgaggcaa
aacgcctaaaatcacttgagaatcaattctttttactgtccatttaagctatcttttataaacgtgtcectt
attttctatctcttttgtttaaactaagaaactatagtattttgtctaaaacaaaacatgaaagaacaga

ttagatctcatctttagtctcAAGGGTGGGCGCGCCGACCCAGCTTTCTTGTACAAAGTGCTGATCCTAG

CTTTCGTTCGTATCATCGGTTTCGACAACGTTCGTCAAGTTCAATGCATCAGTTTCATTGCGCACACACC

AGAATCCTACTGAGTTTGAGTATTATGGCATTGGGAAAACTGTTTTTCTTGTACCATTTGTTGTGCTTGT

AATTTACTGTIGITTTTTTATTCGGTTTTCGCTATCGAACTGTGAAATGGAAATGGATGGAGAAGAGTTAAT



GAATGATATGGTCCTTTTGTTCATTCTCAAATTAATATTATTTGTTTTTTCTCTTATTTGTTGTGTGTTG
AATTTGAAATTATAAGAGATATGCAAACATTTTGTTTTGAGTAAAAATGTGTCAAATCGTGGCCTCTAAT
GACCGAAGTTAATATGAGGAGTAAAACACTTGTAGTTGTACCATTATGCTTATTCACTAGGCAACAAATA
TATTTTCAGACCTAGAAAAGCTGCAAATGTTACTGAATACAAGTATGTCCTCTTGTGTTTTAGACATTTA
TGAACTTTCCTTTATGTAATTTTCCAGAATCCTTGTCAGATTCTAATCATTGCTTTATAATTATAGTTAT
ACTCATGGATTTGTAGTTGAGTATGAAAATATTTTTTAATGCATTTTATGACTTGCCAATTGATTGACAA
CATGCATCAATCGGAGCTCCAGCTTTTGTTCCCTTTAGTGAGGGTTAATTCCGAGCTTGGCGTAATCATG
GTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATA
AAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTT
TCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCG
TATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTA
TCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGAAGG
CCT CTAAGTCGCTGTATGTGTTTGTTTGAGATCTCATGTGAGCAAA
AGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCT
GACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGG
CGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGC
CTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTC
GTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACT
ATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAG
CAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGA
ACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAGAAGAGTTGGTAGCTCTTGATCCG
GCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGG
ATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGG
ATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAAT
CAATCTAAAGTATATATGTGTAACATTGgtctagtgattatttgccgactaccttggtgatctcgecttt
cacgtagtgaacaaattcttccaactgatctgcgcgcgaggccaagcgatcttecttgtccaagataagcece
tgcctagcttcaagtatgacgggctgatactgggccggcaggcgctccattgecccagtcggcagecgacat
ccttcggcgcgattttgeccggttactgegectgtaccaaatgcgggacaacgtaagcactacatttegete
atcgccagcccagtcgggcggcgagttccatagecgttaaggtttcatttagecgecctcaaatagatcectgt
tcaggaaccggatcaaagagttcctccgccgectggacctaccaaggcaacgctatgttctecttgettttg
tcagcaagatagccagatcaatgtcgatcgtggctggctcgaagatacctgcaagaatgtcattgegetg
ccattctccaaattgcagttcgcgcttagectggataacgccacggaatgatgtcgtcgtgcacaacaatg

gtgacttctacagcgcggagaatctcgctctctccaggggaageccgaagtttccaaaaggtecgttgatca



aagctcgccgcgttgtttcatcaagccttacggtcaccgtaaccagcaaatcaatatcactgtgtggcett
caggccgccatccactgcggagccgtacaaatgtacggccagcaacgtcggttecgagatggegetecgatg
acgccaactacctctgatagttgagtcgatacttcggcgatcaccgecttccctcatAACACCCCTTGTAT
TACTGTTTATGTAAGCAGACAGTTTTATTGTTCATGATGATATATTTTTATCTTGTGCAATGTAACATCA
GAGATTTTGAGACACAACGTGGCTTTGTTGAATAAATCGAACTTTTGCTGAGTTGAAGGATCAGATCACG
CATCTTCCCGACAACGCAGACCGTTCCGTGGCAAAGCAAAAGTTCAAAATCACCAACTGGTCCACCTACA
ACAAAGCTCTCATCAACCGTGGCTCCCTCACTTTCTGGCTGGATGATGGGGCGATTCAGGCGATCCCCAT
CCAACAGCCCGCCGTCGAGCGGGCTTTTTTATCCCCGGAAGCCTGTGGATAGAGGGTAGTTATCCACGTG
AAACCGCTAATGCCCCGCAAAGCCTTGATTCACGGGGCTTTCCGGCCCGCTCCAAAAACTATCCACGTGA
AATCGCTAATCAGGGTACGTGAAATCGCTAATCGGAGTACGTGAAATCGCTAATAAGGTCACGTGAAATC
GCTAATCAAAAAGGCACGTGAGAACGCTAATAGCCCTTTCAGATCAACAGCTTGCAAACACCCCTCGCTC
CGGCAAGTAGTTACAGCAAGTAGTATGTTCAATTAGCTTTTCAATTATGAATATATATATCAATTATTGG
TCGCCCTTGGCTTGTGGACAATGCGCTACGCGCACCGGCTCCGCCCGTGGACAACCGCAAGCGGTTGCCC
ACCGTCGAGCGCCAGCGCCTTTGCCCACAACCCGGCGGCCGGCCGCAACAGATCGTTTTATAAATTTTTT
TTTTTGAAAAAGAAAAAGCCCGAAAGGCGGCAACCTCTCGGGCTTCTGGATTTCCGATCCCCGGAATTAG

AGATCT

brown/lowercase: spectinomycin resistance gene

GREY/UPPERCASE/UNDERLINED: Nos terminator

BROWN/UPPERCASE/UNDERLINED: BASTA resistance gene

GREY/UPPERCASE: Nos promoter

GREEN/UPPERCASE: 35S 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/BOLD: Pea rbcs terminator

cyan/lowercase: T-DNA right border



2. syn-tasiRNA vectors

>pENTR-AtTASIc-B/c (4989 bp)

CTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGC
CGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCAAACCGC
CTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAG
TGAGCGCAACGCAATTAATACGCGTACCGCTAGCCAGGAAGAGTTTGTAGAAACGCAAAAAGGCCATCCG
TCAGGATGGCCTTCTGCTTAGTTTGATGCCTGGCAGTTTATGGCGGGCGTCCTGCCCGCCACCCTCCGGG
CCGTTGCTTCACAACGTTCAAATCCGCTCCCGGCGGATTTGTCCTACTCAGGAGAGCGTTCACCGACAAA
CAACAGATAAAACGAAAGGCCCAGTCTTCCGACTGAGCCTTTCGTTTTATTTGATGCCTGGCAGTTCCCT
ACTCTCGCGTTAACGCTAGCATGGATGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTCTTAAGC
TCGGGCCCCAAATAATGATTTTATTTTGACTGATAGTGACCTGTTCGTTGCAACAAATTGATGAGCAATG
CTTTTTTATAATGCCAACTTTGTACAAAAAAGCAGGCTCCGCGGCCGCCCCCTTCACCAAACCTAAACCT
AAACGGCTAAGCCCGACGTCAAATACCAAAAAGAGAAAAACAAGAGCGCCGTCAAGCTCTGCAAATACGA
TCTGTAAGTCCATCTTAACACAAAAGTGAGATGGGTTCTTAGATCATGTTCCGCCGTTAGATCGAGTCAT
GGTCTTGTCTCATAGAAAGGTACTTTCGTTTACTTCTTTTGAGTATCGAGTAGAGCGTCGTCTATAGTTA
GTTTGAGATTGCGTTTGTCAGAAGTTAGGTTCAATGTCCCGGTCCAATTTTCACCAGCCATGTGTCAGTT
TCGTTCCTTCCCGTCCTCTTCTTTGATTTCGTTGGGTTACGGATGTTTTCGAGATGAAACAGCATTGTTT
TGTTGTGATTTTTCTCTACAAGCGAATAGACCATTTATCGGTGGATCTTAGAAAATTAAGAGACCATTAG
GCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATAATGTGTGGATTTTGAGTTAGGAGCCGTCGAG
ATTTTCAGGAGCTAAGGAAGCTAAAatggagaaaaaaatcactggatataccaccgttgatatatcccaa
tggcatcgtaaagaacattttgaggcatttcagtcagttgctcaatgtacctataaccagaccgttcage
tggatattacggcctttttaaagaccgtaaagaaaaataagcacaagttttatccggecctttattcacat
tcttgccecgectgatgaatgctcateccggagtteccgtatggcaatgaaagacggtgagectggtgatatgg
gatagtgttcacccttgttacaccgttttccatgagcaaactgaaacgttttcatcgectctggagtgaat
accacgacgatttccggcagtttctacacatatattcgcaagatgtggecgtgttacggtgaaaacctgge
ctatttccctaaagggtttattgagaatatgtttttcgtctcagccaatccctgggtgagtttcaccagt
tttgatttaaacgtggccaatatggacaacttcttcgecccececgttttcaccatgggcaaatattatacge
aaggcgacaaggtgctgatgccgctggcgattcaggttcatcatgcecgtttgtgatggettccatgtecgg
cagaatgcttaatgaattacaacagtactgcgatgagtggcagggcggggegtaaACGCGTGGAGCCGGC
TTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCGCTGATTTTTGCGGTATAAGAATATATACTGATA
TGTATACCCGAAGTATGTCAAAAAGAGGTATGCTATGAAGCAGCGTATTACAGTGACAGTTGACAGCGAC

AGCTATCAGTTGCTCAAGGCATATATGATGTCAATATCTCCGGTCTGGTAAGCACAACCATGCAGAATGA



AGCCCGTCGTCTGCGTGCCGAACGCTGGAAAGCGGAAAATCAGGAAGGGATGGCTGAGGTCGCCCGGTTT
ATTGAAATGAACGGCTCTTTTGCTGACGAGAACAGGGGCTGGTGAAATGCAGTTTAAGGTTTACACCTAT
AAAAGAGAGAGCCGTTATCGTCTGTTTGTGGATGTACAGAGTGATATTATTGACACGCCCGGCCGACGGA
TGGTGATCCCCCTGGCCAGTGCACGTCTGCTGTCAGATAAAGTCTCCCGTGAACTTTACCCGGTGGTGCA
TATCGGGGATGAAAGCTGGCGCATGATGACCACCGATATGGCCAGTGTGCCGGTTTCCGTTATCGGGGAA
GAAGTGGCTGATCTCAGCCACCGCGAAAATGACATCAAAAACGCCATTAACCTGATGTTCTGGGGAATAT
AAATGTCAGGCTCCCTTATACACAGCCAGTCTGCACCTCGACggtctcAgaactagaaaagacattggac
atattccaggatatgcaaaagaaaacaatgaatattgttttgaatgtgttcaagtaaatgagattttcaa
gtcgtctaaagaacagttgctaatacagttacttatttcaataaataattggttctaataatacaaaaca
tattcgaggatatgcagaaaaaaagatgtttgttattttgaaaagcttgagtagtttctctccgaggtgt
agcgaagaagcatcatctactttgtaatgtaattttctttatgttttcactttgtaattttatttgtgtt
aatgtaccatggccgatatcggttttattgaaagaaaatttatgttacttctgttttggectttgcaatca
gttatgctagttttcttataccctttcgtaagcttcctaaggaatcgttcattgatttccactgecttcat
tgtatattaaaactttacaactgtatcgaccatcatataattctgggtcaagagatgaaaatagaacacc

acatcgtaaagtgaaatAAGGGTGGGCGCGCCGACCCAGCTTTCTTGTACAAAGTTCGCATTATAAGAAA

GCATTGCTTATCAATTTGTTGCAACGAACAGGTCACTATCAGTCAAAATAAAATCATTATTTGCCATCCA

GCTGATATCCCCTATAGTGAGTCGTATTACATGGTCATAGCTGTTTCCTGGCAGCTCTGGCCCGTGTCTC

AAAATCTCTGATGTTACATTGCACAAGATAAAAATATATCATCATGAACAATAAAACTGTCTGCTTACAT
AAACAGTAATACAAGGGGTGTTatgagccatattcaacgggaaacgtcgaggccgcgattaaattccaac
atggatgctgatttatatgggtataaatgggctcgcgataatgtcgggcaatcaggtgcgacaatctatc
gcttgtatgggaagcccgatgcgeccagagttgtttctgaaacatggcaaaggtagegttgccaatgatgt
tacagatgagatggtcagactaaactggctgacggaatttatgcctcttccgaccatcaagcattttate
cgtactcctgatgatgcatggttactcaccactgcgatccccggaaaaacagcattccaggtattagaag
aatatcctgattcaggtgaaaatattgttgatgcgctggcagtgttcctgecgecggttgcattcgattec
tgtttgtaattgtccttttaacagcgatcgecgtatttcgtctcgectcaggecgcaatcacgaatgaataac
ggtttggttgatgcgagtgattttgatgacgagcgtaatggctggecctgttgaacaagtctggaaagaaa
tgcataaacttttgccattctcaccggattcagtcgtcactcatggtgatttctcacttgataaccttat
ttttgacgaggggaaattaataggttgtattgatgttggacgagtcggaatcgcagaccgataccaggat
cttgccatcctatggaactgcctcggtgagttttcteccttcattacagaaacggctttttcaaaaatatg
gtattgataatcctgatatgaataaattgcagtttcatttgatgctcgatgagtttttcTAATCAGAATT
GGTTAATTGGTTGTAACACTGGCAGAGCATTACGCTGACTTGACGGGACGGCGCAAGCTCATGACCAAAA
TCCCTTAACGTGAGTTACGCGTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTT

GAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTG



TTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAAT
ACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCG
CTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAG
ACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAG
CGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCATTGAGAAAGCGCCACGCTTCCCGAAGGGA
GAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGG
AAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGC
TCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCT

GGCCTTTTGCTCACATGTT

PURPLE/UPPERCASE: M13-F binding site
orange/lowercase: attLL1

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

red/lowercase: inverted Bsal site

magenta/lowercase: Chloramphenicol resistance gene
MAGENTA/UPPERCASE: ccdB gene
blue/lowercase: AfTASIc 3' region

orange/lowercase/underlined: attl.2

PURPLE/UPPERCASE/UNDERLINED: M13-R binding site

brown/lowercase: Kanamycin resistance gene



>pMDC32B-AtTAS1c-B/c (12550 bp)

CCAGCCAGCCAACAGCTCCCCGACCGGCAGCTCGGCACAAAATCACCACTCGATACAGGCAGCCCATCAG
TCCGGGACGGCGTCAGCGGGAGAGCCGTTGTAAGGCGGCAGACTTTGCTCATGTTACCGATGCTATTCGG
AAGAACGGCAACTAAGCTGCCGGGTTTGAAACACGGATGATCTCGCGGAGGGTAGCATGTTGATTGTAAC
GATGACAGAGCGTTGCTGCCTGTGATCACCGCGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC
CAACTTTGAAAACAACTTTGAAAAAGCTGTTTTCTGGTATTTAAGGTTTTAGAATGCAAGGAACAGTGAA
TTGGAGTTCGTCTTGTTATAATTAGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATA
ATAAatggctaaaatgagaatatcaccggaattgaaaaaactgatcgaaaaataccgctgcgtaaaagat
acggaaggaatgtctcctgctaaggtatataagctggtgggagaaaatgaaaacctatatttaaaaatga
cggacagccggtataaagggaccacctatgatgtggaacgggaaaaggacatgatgctatggctggaagg
aaagctgcctgttccaaaggtcctgcactttgaacggcatgatggctggagcaatctgctcatgagtgag
gccgatggcgtectttgectcggaagagtatgaagatgaacaaagccctgaaaagattatcgagetgtatg
cggagtgcatcaggctctttcactccatcgacatatcggattgtccctatacgaatagcttagacagecg
cttagccgaattggattacttactgaataacgatctggccgatgtggattgcgaaaactgggaagaagac
actccatttaaagatccgcgcgagctgtatgattttttaaagacggaaaagcccgaagaggaacttgtcet
tttcccacggcgacctgggagacagcaacatctttgtgaaagatggcaaagtaagtggctttattgatct
tgggagaagcggcagggcggacaagtggtatgacattgccttctgegtcecggtecgatcagggaggatate
ggggaagaacagtatgtcgagctattttttgacttactggggatcaagcctgattgggagaaaataaaat
attatattttactggatgaattgttttagTACCTAGAATGCATGACCAAAATCCCTTAACGTGAGTTTTC
GTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTA
ATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAA
CTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTA
GTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTG
GCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGC
AGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAG
ATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTA
AGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTC
CTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATG
GAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTT
CCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCA
GCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCT
TACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAG

TTAAGCCAGTATACACTCCGCTATCGCTACGTGACTGGGTCATGGCTGCGCCCCGACACCCGCCAACACC



CGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGG

AGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGAGGCAGGGTGCCTTGATGTGGGCGC

CGGCGGTCGAGTGGCGACGGCGCGGCTTGTCCGCGCCCTGGTAGATTGCCTGGCCGTAGGCCAGCCATTT

TTGAGCGGCCAGCGGCCGCGATAGGCCGACGCGAAGCGGCGGGGCGTAGGGAGCGCAGCGACCGAAGGGT

AGGCGCTTTTTGCAGCTCTTCGGCTGTGCGCTGGCCAGACAGTTATGCACAGGCCAGGCGGGTTTTAAGA

GTTTTAATAAGTTTTAAAGAGTTTTAGGCGGAAAAATCGCCTTTTTTCTCTTTTATATCAGTCACTTACA

TGTGTGACCGGTTCCCAATGTACGGCTTTGGGTTCCCAATGTACGGGTTCCGGTTCCCAATGTACGGCTT

TGGGTTCCCAATGTACGTGCTATCCACAGGAAAGAGAACTTTTCGACCTTTTTCCCCTGCTAGGGCAATT

TGCCCTAGCATCTGCTCCGTACATTAGGAACCGGCGGATGCTTCGCCCTCGATCAGGTTGCGGTAGCGCA

TGACTAGGATCGGGCCAGCCTGCCCCGCCTCCTCCTTCAAATCGTACTCCGGCAGGTCATTTGACCCGAT

CAGCTTGCGCACGGTGAAACAGAACTTCTTGAACTCTCCGGCGCTGCCACTGCGTTCGTAGATCGTCTTG

AACAACCATCTGGCTTCTGCCTTGCCTGCGGCGCGGCGTGCCAGGCGGTAGAGAAAACGGCCGATGCCGG

GATCGATCAAAAAGTAATCGGGGTGAACCGTCAGCACGTCCGGGTTCTTGCCTTCTGTGATCTCGCGGTA

CATCCAATCAGCTAGCTCGATCTCGATGTACTCCGGCCGCCCGGTTTCGCTCTTTACGATCTTGTAGCGG

CTAATCAAGGCTTCACCCTCGGATACCGTCACCAGGCGGCCGTTCTTGGCCTTCTTCGTACGCTGCATGG

CAACGTGCGTGGTGTTTAACCGAATGCAGGTTTCTACCAGGTCGTCTTTCTGCTTTCCGCCATCGGCTCG

CCGGCAGAACTTGAGTACGTCCGCAACGTGTGGACGGAACACGCGGCCGGGCTTGTCTCCCTTCCCTTCC

CGGTATCGGTTCATGGATTCGGTTAGATGGGAAACCGCCATCAGTACCAGGTCGTAATCCCACACACTGG

CCATGCCGGCCGGCCCTGCGGAAACCTCTACGTGCCCGTCTGGAAGCTCGTAGCGGATCACCTCGCCAGC

TCGTCGGTCACGCTTCGACAGACGGAAAACGGCCACGTCCATGATGCTGCGACTATCGCGGGTGCCCACG

TCATAGAGCATCGGAACGAAAAAATCTGGTTGCTCGTCGCCCTTGGGCGGCTTCCTAATCGACGGCGCAC

CGGCTGCCGGCGGTTGCCGGGATTCTTTGCGGATTCGATCAGCGGCCGCTTGCCACGATTCACCGGGGCG

TGCTTCTGCCTCGATGCGTTGCCGCTGGGCGGCCTGCGCGGCCTTCAACTTCTCCACCAGGTCATCACCC

AGCGCCGCGCCGATTTGTACCGGGCCGGATGGTTTGCGACCGTCACGCCGATTCCTCGGGCTTGGGGGTT

CCAGTGCCATTGCAGGGCCGGCAGACAACCCAGCCGCTTACGCCTGGCCAACCGCCCGTTCCTCCACACA

TGGGGCATTCCACGGCGTCGGTGCCTGGTTGTTCTTGATTTTCCATGCCGCCTCCTTTAGCCGCTAAAAT

TCATCTACTCATTTATTCATTTGCTCATTTACTCTGGTAGCTGCGCGATGTATTCAGATAGCAGCTCGGT

AATGGTCTTGCCTTGGCGTACCGCGTACATCTTCAGCTTGGTGTGATCCTCCGCCGGCAACTGAAAGTTG

ACCCGCTTCATGGCTGGCGTGTCTGCCAGGCTGGCCAACGTTGCAGCCTTGCTGCTGCGTGCGCTCGGAC

GGCCGGCACTTAGCGTGTTTGTGCTTTTGCTCATTTTCTCTTTACCTCATTAACTCAAATGAGTTTTGAT

TTAATTTCAGCGGCCAGCGCCTGGACCTCGCGGGCAGCGTCGCCCTCGGGTTCTGATTCAAGAACGGTTG

TGCCGGCGGCGGCAGTGCCTGGGTAGCTCACGCGCTGCGTGATACGGGACTCAAGAATGGGCAGCTCGTA

CCCGGCCAGCGCCTCGGCAACCTCACCGCCGATGCGCGTGCCTTTGATCGCCCGCGACACGACAAAGGCC



GCTTGTAGCCTTCCATCCGTGACCTCAATGCGCTGCTTAACCAGCTCCACCAGGTCGGCGGTGGCCCATA

TGTCGTAAGGGCTTGGCTGCACCGGAATCAGCACGAAGTCGGCTGCCTTGATCGCGGACACAGCCAAGTC

CGCCGCCTGGGGCGCTCCGTCGATCACTACGAAGTCGCGCCGGCCGATGGCCTTCACGTCGCGGTCAATC

GTCGGGCGGTCGATGCCGACAACGGTTAGCGGTTGATCTTCCCGCACGGCCGCCCAATCGCGGGCACTGC

CCTGGGGATCGGAATCGACTAACAGAACATCGGCCCCGGCGAGTTGCAGGGCGCGGGCTAGATGGGTTGC

GATGGTCGTCTTGCCTGACCCGCCTTTCTGGTTAAGTACAGCGATAACCTTCATGCGTTCCCCTTGCGTA

TTTGTTTATTTACTCATCGCATCATATACGCAGCGACCGCATGACGCAAGCTGTTTTACTCAAATACACA

TCACCTTTTTAGACGGCGGCGCTCGGTTTCTTCAGCGGCCAAGCTGGCCGGCCAGGCCGCCAGCTTGGCA

TCAGACAAACCGGCCAGGATTTCATGCAGCCGCACGGTTGAGACGTGCGCGGGCGGCTCGAACACGTACC

CGGCCGCGATCATCTCCGCCTCGATCTCTTCGGTAATGAAAAACGGTTCGTCCTGGCCGTCCTGGTGCGG

TTTCATGCTTGTTCCTCTTGGCGTTCATTCTCGGCGGCCGCCAGGGCGTCGGCCTCGGTCAATGCGTCCT

CACGGAAGGCACCGCGCCGCCTGGCCTCGGTGGGCGTCACTTCCTCGCTGCGCTCAAGTGCGCGGTACAG

GGTCGAGCGATGCACGCCAAGCAGTGCAGCCGCCTCTTTCACGGTGCGGCCTTCCTGGTCGATCAGCTCG

CGGGCGTGCGCGATCTGTGCCGGGGTGAGGGTAGGGCGGGGGCCAAACTTCACGCCTCGGGCCTTGGCGG

CCTCGCGCCCGCTCCGGGTGCGGTCGATGATTAGGGAACGCTCGAACTCGGCAATGCCGGCGAACACGGT

CAACACCATGCGGCCGGCCGGCGTGGTGGTGTCGGCCCACGGCTCTGCCAGGCTACGCAGGCCCGCGCCG

GCCTCCTGGATGCGCTCGGCAATGTCCAGTAGGTCGCGGGTGCTGCGGGCCAGGCGGTCTAGCCTGGTCA

CTGTCACAACGTCGCCAGGGCGTAGGTGGTCAAGCATCCTGGCCAGCTCCGGGCGGTCGCGCCTGGTGCC

GGTGATCTTCTCGGAAAACAGCTTGGTGCAGCCGGCCGCGTGCAGTTCGGCCCGTTGGTTGGTCAAGTCC

TGGTCGTCGGTGCTGACGCGGGCATAGCCCAGCAGGCCAGCGGCGGCGCTCTTGTTCATGGCGTAATGTC

TCCGGTTCTAGTCGCAAGTATTCTACTTTATGCGACTAAAACACGCGACAAGAAAACGCCAGGAAAAGGG

CAGGGCGGCAGCCTGTCGCGTAACTTAGGACTTGTGCGACATGTCGTTTTCAGAAGACGGCTGCACTGAA

CGTCAGAAGCCGACTGCACTATAGCAGCGGAGGGGTTGGATCAAAGTACTTTGATCCCGAGGGGAACCCT

GTGGTTGGCATGCACATACAAATGGACGAACGGATAAACCTTTTCACGCCCTTTTAAATATCCGTTATTC

TAATAAACGCTCTTTTCTCTTAGG AACACTGATAGTTTAAACTGAA

GGCGGGAAACGACAATCTGATCCAAGCTCAAGCTGCTCTAGCATTCGCCATTCAGGCTGCGCAACTGTTG

GGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGA

TTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAAGCTTGGCG

TGCCTGCA



GCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACT
TTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGA
AGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGA
TGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTT
CCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCC
ACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGACCTCGACTCTAGA
GGATCCCCGGGTACCGGGCCCCCCCTCGAGGCGCGCCAAGCTATCAAACAAGTTTGTACAAAAAAGCAGE
CTCCGCGGCCGCCCCCTTCACCCCTTCACCAAACCTAAACCTAAACGGCTAAGCCCGACGTCAAATACCA
AAAAGAGAAAAACAAGAGCGCCGTCAAGCTCTGCAAATACGATCTGTAAGTCCATCTTAACACAAAAGTG
AGATGGGTTCTTAGATCATGTTCCGCCGTTAGATCGAGTCATGGTCTTGTCTCATAGAAAGGTACTTTCG
TTTACTTCTTTTGAGTATCGAGTAGAGCGTCGTCTATAGTTAGTTTGAGATTGCGTTTGTCAGAAGTTAG
GTTCAATGTCCCGGTCCAATTTTCACCAGCCATGTGTCAGTTTCGTTCCTTCCCGTCCTCTTCTTTGATT
TCGTTGGGTTACGGATGTTTTCGAGATGAAACAGCATTGTTTTGTTGTGATTTTTCTCTACAAGCGAATA
GACCATTTATCGGTGGATCTTAGAAAATTAAGAGACCATTAGGCACCCCAGGCTTTACACTTTATGCTTC
CGGCTCGTATAATGTGTGGATTTTGAGTTAGGAGCCGTCGAGATTTTCAGGAGCTAAGGAAGCTAAAatLg
gagaaaaaaatcactggatataccaccgttgatatatcccaatggcatcgtaaagaacattttgaggcat
ttcagtcagttgctcaatgtacctataaccagaccgttcagectggatattacggcctttttaaagaccgt
aaagaaaaataagcacaagttttatccggcctttattcacattcttgecccgectgatgaatgectcatecg
gagttccgtatggcaatgaaagacggtgagctggtgatatgggatagtgttcacccttgttacaccgttt
tccatgagcaaactgaaacgttttcatcgctctggagtgaataccacgacgatttccggcagtttctaca
catatattcgcaagatgtggcgtgttacggtgaaaacctggcctatttccctaaagggtttattgagaat
atgtttttcgtctcagccaatccctgggtgagtttcaccagttttgatttaaacgtggccaatatggaca
acttcttcgccecececgttttcaccatgggcaaatattatacgcaaggcgacaaggtgctgatgeccgetgge
gattcaggttcatcatgccgtttgtgatggcttccatgtcggcagaatgecttaatgaattacaacagtac
tgcgatgagtggcagggcggggcgtaaACGCGTGGAGCCGGCTTACTAAAAGCCAGATAACAGTATGCGT
ATTTGCGCGCTGATTTTTGCGGTATAAGAATATATACTGATATGTATACCCGAAGTATGTCAAAAAGAGG
TATGCTATGAAGCAGCGTATTACAGTGACAGTTGACAGCGACAGCTATCAGTTGCTCAAGGCATATATGA
TGTCAATATCTCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGCTGG
AAAGCGGAAAATCAGGAAGGGATGGCTGAGGTCGCCCGGTTTATTGAAATGAACGGCTCTTTTGCTGACG
AGAACAGGGGCTGGTGAAATGCAGTTTAAGGTTTACACCTATAAAAGAGAGAGCCGTTATCGTCTGTTTG
TGGATGTACAGAGTGATATTATTGACACGCCCGGCCGACGGATGGTGATCCCCCTGGCCAGTGCACGTCT
GCTGTCAGATAAAGTCTCCCGTGAACTTTACCCGGTGGTGCATATCGGGGATGAAAGCTGGCGCATGATG

ACCACCGATATGGCCAGTGTGCCGGTTTCCGTTATCGGGGAAGAAGTGGCTGATCTCAGCCACCGCGAAA



ATGACATCAAAAACGCCATTAACCTGATGTTCTGGGGAATATAAATGTCAGGCTCCCTTATACACAGCCA
GTCTGCACCTCGACggtctcAgaactagaaaagacattggacatattccaggatatgcaaaagaaaacaa
tgaatattgttttgaatgtgttcaagtaaatgagattttcaagtcgtctaaagaacagttgctaatacag
ttacttatttcaataaataattggttctaataatacaaaacatattcgaggatatgcagaaaaaaagatg
tttgttattttgaaaagcttgagtagtttctctccgaggtgtagcgaagaagcatcatctactttgtaat
gtaattttctttatgttttcactttgtaattttatttgtgttaatgtaccatggccgatatcggttttat
tgaaagaaaatttatgttacttctgttttggctttgcaatcagttatgctagttttcttataccecttteg
taagcttcctaaggaatcgttcattgatttccactgecttcattgtatattaaaactttacaactgtatcg
accatcatataattctgggtcaagagatgaaaatagaacaccacatcgtaaagtgaaatAAGGGTGGGCG

CGCCGACCCAGCTTTCTTGTACAAACGTGCGTTCGATAATTCCTTAATTAACTAGTTCTAGAGCGGCCGCCC

ACCGCGGTGGAGCTCGAATTTCCCCGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCT

GTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGT

AATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGAT

AGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTGAATTCG

TAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCG
GAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACT
GCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGC
GGTTTGCGTATTGGCTAGAGCAGCTTGCCAACATGGTGGAGCACGACACTCTCGTCTACTCCAAGAATAT
CAAAGATACAGTCTCAGAAGACCAAAGGGCTATTGAGACTTTTCAACAAAGGGTAATATCGGGAAACCTC
CTCGGATTCCATTGCCCAGCTATCTGTCACTTCATCAAAAGGACAGTAGAAAAGGAAGGTGGCACCTACA
AATGCCATCATTGCGATAAAGGAAAGGCTATCGTTCAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGG
ACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGA
TGTGATAACatggtggagcacgacactctcgtctactccaagaatatcaaagatacagtctcagaagacc
aaagggctattgagacttttcaacaaagggtaatatcgggaaacctcctcggattccattgcccagetat
ctgtcacttcatcaaaaggacagtagaaaaggaaggtggcacctacaaatgccatcattgcgataaagga
aaggctatcgttcaagatgcctctgccgacagtggtcccaaagatggacccccacccacgaggagcatecg
tggaaaaagaagacgttccaaccacgtcttcaaagcaagtggattgatgtgatatctccactgacgtaag
ggatgacgcacaatcccactatccttcgcaagaccttcctctatataaggaagttcatttcatttggaga
ggACACGCTGAAATCACCAGTCTCTCTCTACAAATCTATCTCTCTCGAGCTTTCGCAGATCCCGGGGGGC
AATGAGATATGAAAAAGCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAG
CGTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAGAATCTCGTGCTTTCAGCTTCGATGTAGGAGGGCGT
GGATATGTCCTGCGGGTAAATAGCTGCGCCGATGGTTTCTACAAAGATCGTTATGTTTATCGGCACTTTG

CATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGACATTGGGGAGTTTAGCGAGAGCCTGACCTATTGCAT



CTCCCGCCGTGCACAGGGTGTCACGTTGCAAGACCTGCCTGAAACCGAACTGCCCGCTGTTCTACAACCG
GTCGCGGAGGCTATGGATGCGATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGTTCGGCCCATTCGGAC
CGCAAGGAATCGGTCAATACACTACATGGCGTGATTTCATATGCGCGATTGCTGATCCCCATGTGTATCA
CTGGCAAACTGTGATGGACGACACCGTCAGTGCGTCCGTCGCGCAGGCTCTCGATGAGCTGATGCTTTGG
GCCGAGGACTGCCCCGAAGTCCGGCACCTCGTGCACGCGGATTTCGGCTCCAACAATGTCCTGACGGACA
ATGGCCGCATAACAGCGGTCATTGACTGGAGCGAGGCGATGTTCGGGGATTCCCAATACGAGGTCGCCAA
CATCTTCTTCTGGAGGCCGTGGTTGGCTTGTATGGAGCAGCAGACGCGCTACTTCGAGCGGAGGCATCCG
GAGCTTGCAGGATCGCCACGACTCCGGGCGTATATGCTCCGCATTGGTCTTGACCAACTCTATCAGAGCT
TGGTTGACGGCAATTTCGATGATGCAGCTTGGGCGCAGGGTCGATGCGACGCAATCGTCCGATCCGGAGC
CGGGACTGTCGGGCGTACACAAATCGCCCGCAGAAGCGCGGCCGTCTGGACCGATGGCTGTGTAGAAGTA
CTCGCCGATAGTGGAAACCGACGCCCCAGCACTCGTCCGAGGGCAAAGAAATAGAGTAGATGCCGACCGG

ATCTGTCGATCGACAAGCTCGAGtttctccataataatgtgtgagtagttcccagataagggaattaggg

ttcctatagggtttcgctcatgtgttgagcatataagaaacccttagtatgtatttgtatttgtaaaata

cttctatcaataaaatttctaattcctaaaaccaaaatccagtactaaaatccagatcCCCCGAATTAAT

TCGGCGTTAATTCAGTACATTAAAAACGTCCGCAATGTGTTATTAAGTTGTCTAAGCGTCAATTTCTTTA

CACCACAATATATCCTGCCA

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: AtTASIc 5’ region
RED/UPPERCASE: Bsal site

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

blue/lowercase: AfTASIc 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



>pMDC123SB-AtTAS1c-B/c (12017 bp)

CCAGCCAGCCAACAGCTCCCCGACCGGCAGCTCGGCACAAAATCACCACTCGATACAGGCAGCCCATCAG
TCCGGGACGGCGTCAGCGGGAGAGCCGTTGTAAGGCGGCAGACTTTGCTCATGTTACCGATGCTATTCGG
AAGAACGGCAACTAAGCTGCCGGGTTTGAAACACGGATGATCTCGCGGAGGGTAGCATGTTGATTGTAAC
GATGACAGAGCGTTGCTGCCTGTGATCACCGCGGTTTCAAAATCGGCTCCGTCGATACTATGTTATACGC
CAACTTTGAAAACAACTTTGAAAAAGCTGTTTTCTGGTATTTAAGGTTTTAGAATGCAAGGAACAGTGAA
TTGGAGTTCGTCTTGTTATAATTAGCTTCTTGGGGTATCTTTAAATACTGTAGAAAAGAGGAAGGAAATA
ATAAatggctaaaatgagaatatcaccggaattgaaaaaactgatcgaaaaataccgctgcgtaaaagat
acggaaggaatgtctcctgctaaggtatataagctggtgggagaaaatgaaaacctatatttaaaaatga
cggacagccggtataaagggaccacctatgatgtggaacgggaaaaggacatgatgctatggctggaagg
aaagctgcctgttccaaaggtcctgcactttgaacggcatgatggctggagcaatctgctcatgagtgag
gccgatggcgtectttgectcggaagagtatgaagatgaacaaagccctgaaaagattatcgagetgtatg
cggagtgcatcaggctctttcactccatcgacatatcggattgtccctatacgaatagcttagacagecg
cttagccgaattggattacttactgaataacgatctggccgatgtggattgcgaaaactgggaagaagac
actccatttaaagatccgcgcgagctgtatgattttttaaagacggaaaagcccgaagaggaacttgtcet
tttcccacggcgacctgggagacagcaacatctttgtgaaagatggcaaagtaagtggctttattgatct
tgggagaagcggcagggcggacaagtggtatgacattgccttctgegtcecggtecgatcagggaggatate
ggggaagaacagtatgtcgagctattttttgacttactggggatcaagcctgattgggagaaaataaaat
attatattttactggatgaattgttttagTACCTAGAATGCATGACCAAAATCCCTTAACGTGAGTTTTC
GTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTA
ATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAA
CTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTA
GTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTG
GCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGC
AGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAG
ATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTA
AGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTC
CTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATG
GAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTT
CCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCA
GCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCT
TACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAG

TTAAGCCAGTATACACTCCGCTATCGCTACGTGACTGGGTCATGGCTGCGCCCCGACACCCGCCAACACC



CGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGG

AGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGAGGCAGGGTGCCTTGATGTGGGCGC

CGGCGGTCGAGTGGCGACGGCGCGGCTTGTCCGCGCCCTGGTAGATTGCCTGGCCGTAGGCCAGCCATTT

TTGAGCGGCCAGCGGCCGCGATAGGCCGACGCGAAGCGGCGGGGCGTAGGGAGCGCAGCGACCGAAGGGT

AGGCGCTTTTTGCAGCTCTTCGGCTGTGCGCTGGCCAGACAGTTATGCACAGGCCAGGCGGGTTTTAAGA

GTTTTAATAAGTTTTAAAGAGTTTTAGGCGGAAAAATCGCCTTTTTTCTCTTTTATATCAGTCACTTACA

TGTGTGACCGGTTCCCAATGTACGGCTTTGGGTTCCCAATGTACGGGTTCCGGTTCCCAATGTACGGCTT

TGGGTTCCCAATGTACGTGCTATCCACAGGAAAGAGAACTTTTCGACCTTTTTCCCCTGCTAGGGCAATT

TGCCCTAGCATCTGCTCCGTACATTAGGAACCGGCGGATGCTTCGCCCTCGATCAGGTTGCGGTAGCGCA

TGACTAGGATCGGGCCAGCCTGCCCCGCCTCCTCCTTCAAATCGTACTCCGGCAGGTCATTTGACCCGAT

CAGCTTGCGCACGGTGAAACAGAACTTCTTGAACTCTCCGGCGCTGCCACTGCGTTCGTAGATCGTCTTG

AACAACCATCTGGCTTCTGCCTTGCCTGCGGCGCGGCGTGCCAGGCGGTAGAGAAAACGGCCGATGCCGG

GATCGATCAAAAAGTAATCGGGGTGAACCGTCAGCACGTCCGGGTTCTTGCCTTCTGTGATCTCGCGGTA

CATCCAATCAGCTAGCTCGATCTCGATGTACTCCGGCCGCCCGGTTTCGCTCTTTACGATCTTGTAGCGG

CTAATCAAGGCTTCACCCTCGGATACCGTCACCAGGCGGCCGTTCTTGGCCTTCTTCGTACGCTGCATGG

CAACGTGCGTGGTGTTTAACCGAATGCAGGTTTCTACCAGGTCGTCTTTCTGCTTTCCGCCATCGGCTCG

CCGGCAGAACTTGAGTACGTCCGCAACGTGTGGACGGAACACGCGGCCGGGCTTGTCTCCCTTCCCTTCC

CGGTATCGGTTCATGGATTCGGTTAGATGGGAAACCGCCATCAGTACCAGGTCGTAATCCCACACACTGG

CCATGCCGGCCGGCCCTGCGGAAACCTCTACGTGCCCGTCTGGAAGCTCGTAGCGGATCACCTCGCCAGC

TCGTCGGTCACGCTTCGACAGACGGAAAACGGCCACGTCCATGATGCTGCGACTATCGCGGGTGCCCACG

TCATAGAGCATCGGAACGAAAAAATCTGGTTGCTCGTCGCCCTTGGGCGGCTTCCTAATCGACGGCGCAC

CGGCTGCCGGCGGTTGCCGGGATTCTTTGCGGATTCGATCAGCGGCCGCTTGCCACGATTCACCGGGGCG

TGCTTCTGCCTCGATGCGTTGCCGCTGGGCGGCCTGCGCGGCCTTCAACTTCTCCACCAGGTCATCACCC

AGCGCCGCGCCGATTTGTACCGGGCCGGATGGTTTGCGACCGTCACGCCGATTCCTCGGGCTTGGGGGTT

CCAGTGCCATTGCAGGGCCGGCAGACAACCCAGCCGCTTACGCCTGGCCAACCGCCCGTTCCTCCACACA

TGGGGCATTCCACGGCGTCGGTGCCTGGTTGTTCTTGATTTTCCATGCCGCCTCCTTTAGCCGCTAAAAT

TCATCTACTCATTTATTCATTTGCTCATTTACTCTGGTAGCTGCGCGATGTATTCAGATAGCAGCTCGGT

AATGGTCTTGCCTTGGCGTACCGCGTACATCTTCAGCTTGGTGTGATCCTCCGCCGGCAACTGAAAGTTG

ACCCGCTTCATGGCTGGCGTGTCTGCCAGGCTGGCCAACGTTGCAGCCTTGCTGCTGCGTGCGCTCGGAC

GGCCGGCACTTAGCGTGTTTGTGCTTTTGCTCATTTTCTCTTTACCTCATTAACTCAAATGAGTTTTGAT

TTAATTTCAGCGGCCAGCGCCTGGACCTCGCGGGCAGCGTCGCCCTCGGGTTCTGATTCAAGAACGGTTG

TGCCGGCGGCGGCAGTGCCTGGGTAGCTCACGCGCTGCGTGATACGGGACTCAAGAATGGGCAGCTCGTA

CCCGGCCAGCGCCTCGGCAACCTCACCGCCGATGCGCGTGCCTTTGATCGCCCGCGACACGACAAAGGCC



GCTTGTAGCCTTCCATCCGTGACCTCAATGCGCTGCTTAACCAGCTCCACCAGGTCGGCGGTGGCCCATA

TGTCGTAAGGGCTTGGCTGCACCGGAATCAGCACGAAGTCGGCTGCCTTGATCGCGGACACAGCCAAGTC

CGCCGCCTGGGGCGCTCCGTCGATCACTACGAAGTCGCGCCGGCCGATGGCCTTCACGTCGCGGTCAATC

GTCGGGCGGTCGATGCCGACAACGGTTAGCGGTTGATCTTCCCGCACGGCCGCCCAATCGCGGGCACTGC

CCTGGGGATCGGAATCGACTAACAGAACATCGGCCCCGGCGAGTTGCAGGGCGCGGGCTAGATGGGTTGC

GATGGTCGTCTTGCCTGACCCGCCTTTCTGGTTAAGTACAGCGATAACCTTCATGCGTTCCCCTTGCGTA

TTTGTTTATTTACTCATCGCATCATATACGCAGCGACCGCATGACGCAAGCTGTTTTACTCAAATACACA

TCACCTTTTTAGACGGCGGCGCTCGGTTTCTTCAGCGGCCAAGCTGGCCGGCCAGGCCGCCAGCTTGGCA

TCAGACAAACCGGCCAGGATTTCATGCAGCCGCACGGTTGAGACGTGCGCGGGCGGCTCGAACACGTACC

CGGCCGCGATCATCTCCGCCTCGATCTCTTCGGTAATGAAAAACGGTTCGTCCTGGCCGTCCTGGTGCGG

TTTCATGCTTGTTCCTCTTGGCGTTCATTCTCGGCGGCCGCCAGGGCGTCGGCCTCGGTCAATGCGTCCT

CACGGAAGGCACCGCGCCGCCTGGCCTCGGTGGGCGTCACTTCCTCGCTGCGCTCAAGTGCGCGGTACAG

GGTCGAGCGATGCACGCCAAGCAGTGCAGCCGCCTCTTTCACGGTGCGGCCTTCCTGGTCGATCAGCTCG

CGGGCGTGCGCGATCTGTGCCGGGGTGAGGGTAGGGCGGGGGCCAAACTTCACGCCTCGGGCCTTGGCGG

CCTCGCGCCCGCTCCGGGTGCGGTCGATGATTAGGGAACGCTCGAACTCGGCAATGCCGGCGAACACGGT

CAACACCATGCGGCCGGCCGGCGTGGTGGTGTCGGCCCACGGCTCTGCCAGGCTACGCAGGCCCGCGCCG

GCCTCCTGGATGCGCTCGGCAATGTCCAGTAGGTCGCGGGTGCTGCGGGCCAGGCGGTCTAGCCTGGTCA

CTGTCACAACGTCGCCAGGGCGTAGGTGGTCAAGCATCCTGGCCAGCTCCGGGCGGTCGCGCCTGGTGCC

GGTGATCTTCTCGGAAAACAGCTTGGTGCAGCCGGCCGCGTGCAGTTCGGCCCGTTGGTTGGTCAAGTCC

TGGTCGTCGGTGCTGACGCGGGCATAGCCCAGCAGGCCAGCGGCGGCGCTCTTGTTCATGGCGTAATGTC

TCCGGTTCTAGTCGCAAGTATTCTACTTTATGCGACTAAAACACGCGACAAGAAAACGCCAGGAAAAGGG

CAGGGCGGCAGCCTGTCGCGTAACTTAGGACTTGTGCGACATGTCGTTTTCAGAAGACGGCTGCACTGAA

CGTCAGAAGCCGACTGCACTATAGCAGCGGAGGGGTTGGATCAAAGTACTTTGATCCCGAGGGGAACCCT

GTGGTTGGCATGCACATACAAATGGACGAACGGATAAACCTTTTCACGCCCTTTTAAATATCCGTTATTC

TAATAAACGCTCTTTTCTCTTAGG AACACTGATAGTTTAAACTGAA

GGCGGGAAACGACAATCTGATCCAAGCTCAAGCTGCTCTAGCATTCGCCATTCAGGCTGCGCAACTGTTG

GGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGA

TTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAAGCTTGCAT

GCCTGCA



CACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTT
TTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAA
GATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGAT
GCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTC
CAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCA
CTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGACCTCGACTCTAGAG
GATCCCCGGGTACCGGGCCCCCCCTCGAGGCGCGCCAAGCTATCAAACAAGTTTGTACAAAAAAGCAGGC
TCCGCGGCCGCCCCCTTCACCAAACCTAAACCTAAACGGCTAAGCCCGACGTCAAATACCAAAAAGAGAA
AAACAAGAGCGCCGTCAAGCTCTGCAAATACGATCTGTAAGTCCATCTTAACACAAAAGTGAGATGGGTT
CTTAGATCATGTTCCGCCGTTAGATCGAGTCATGGTCTTGTCTCATAGAAAGGTACTTTCGTTTACTTCT
TTTGAGTATCGAGTAGAGCGTCGTCTATAGTTAGTTTGAGATTGCGTTTGTCAGAAGTTAGGTTCAATGT
CCCGGTCCAATTTTCACCAGCCATGTGTCAGTTTCGTTCCTTCCCGTCCTCTTCTTTGATTTCGTTGGGT
TACGGATGTTTTCGAGATGAAACAGCATTGTTTTGTTGTGATTTTTCTCTACAAGCGAATAGACCATTTA
TCGGTGGATCTTAGAAAATTAAGAGACCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTA
TAATGTGTGGATTTTGAGTTAGGAGCCGTCGAGATTTTCAGGAGCTAAGGAAGCTAAAatggagaaaaaa
atcactggatataccaccgttgatatatcccaatggcatcgtaaagaacattttgaggcatttcagtcag
ttgctcaatgtacctataaccagaccgttcagctggatattacggecctttttaaagaccgtaaagaaaaa
taagcacaagttttatccggcctttattcacattcttgcccgecctgatgaatgectcatccggagttecegt
atggcaatgaaagacggtgagctggtgatatgggatagtgttcacccttgttacaccgttttccatgage
aaactgaaacgttttcatcgctctggagtgaataccacgacgatttccggcagtttctacacatatatte
gcaagatgtggcgtgttacggtgaaaacctggcctatttccctaaagggtttattgagaatatgttttte
gtctcagccaatcecctgggtgagtttcaccagttttgatttaaacgtggccaatatggacaacttecttcg
cccececgttttcaccatgggcaaatattatacgcaaggcgacaaggtgectgatgeccgectggecgattcaggt
tcatcatgccgtttgtgatggcttccatgtcggcagaatgcttaatgaattacaacagtactgcgatgag
tggcagggcggggcgtaaACGCGTGGAGCCGGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCG
CTGATTTTTGCGGTATAAGAATATATACTGATATGTATACCCGAAGTATGTCAAAAAGAGGTATGCTATG
AAGCAGCGTATTACAGTGACAGTTGACAGCGACAGCTATCAGTTGCTCAAGGCATATATGATGTCAATAT
CTCCGGTCTGGTAAGCACAACCATGCAGAATGAAGCCCGTCGTCTGCGTGCCGAACGCTGGAAAGCGGAA
AATCAGGAAGGGATGGCTGAGGTCGCCCGGTTTATTGAAATGAACGGCTCTTTTGCTGACGAGAACAGGG
GCTGGTGAAATGCAGTTTAAGGTTTACACCTATAAAAGAGAGAGCCGTTATCGTCTGTTTGTGGATGTAC
AGAGTGATATTATTGACACGCCCGGCCGACGGATGGTGATCCCCCTGGCCAGTGCACGTCTGCTGTCAGA
TAAAGTCTCCCGTGAACTTTACCCGGTGGTGCATATCGGGGATGAAAGCTGGCGCATGATGACCACCGAT

ATGGCCAGTGTGCCGGTTTCCGTTATCGGGGAAGAAGTGGCTGATCTCAGCCACCGCGAAAATGACATCA



AAAACGCCATTAACCTGATGTTCTGGGGAATATAAATGTCAGGCTCCCTTATACACAGCCAGTCTGCACC
TCGACggtctcAGAACTAGAAAAGACATTGGACATATTCCAGGATATGCAAAAGAAAACAATGAATATTG
TTTTGAATGTGTTCAAGTAAATGAGATTTTCAAGTCGTCTAAAGAACAGTTGCTAATACAGTTACTTATT
TCAATAAATAATTGGTTCTAATAATACAAAACATATTCGAGGATATGCAGAAAAAAAGATGTTTGTTATT
TTGAAAAGCTTGAGTAGTTTCTCTCCGAGGTGTAGCGAAGAAGCATCATCTACTTTGTAATGTAATTTTC
TTTATGTTTTCACTTTGTAATTTTATTTGTGTTAATGTACCATGGCCGATATCGGTTTTATTGAAAGAAA
ATTTATGTTACTTCTGTTTTGGCTTTGCAATCAGTTATGCTAGTTTTCTTATACCCTTTCGTAAGCTTCC
TAAGGAATCGTTCATTGATTTCCACTGCTTCATTGTATATTAAAACTTTACAACTGTATCGACCATCATA
TAATTCTGGGTCAAGAGATGAAAATAGAACACCACATCGTAAAGTGAAATAAGGGTGGGCGCGCCGACCC
AGCTTTCTTCGTACAAACGTGGTTCGATAATTCCTTAATTAACTAGTTCTAGAGCGGCCGCCACCGCGGTGG

AGCTCGAATTTCCCCGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTC

TTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGAC

GTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAA

ATATAGCGCGCAAACTAGCGATAAATTATCGCGCGCGETCGTCATCTATGTTACTAGATCGGGAATTCGTAA

TCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAA
GCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCC
CGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGT
TTGCGTATTGGCTAGAGCAGCTTGCCAACATGGTGGAGCACGACACTCTCGTCTACTCCAAGAATATCAA
AGATACAGTCTCAGAAGACCAAAGGGCTATTGAGACTTTTCAACAAAGGGTAATATCGGGAAACCTCCTC
GGATTCCATTGCCCAGCTATCTGTCACTTCATCAAAAGGACAGTAGAAAAGGAAGGTGGCACCTACAAAT
GCCATCATTGCGATAAAGGAAAGGCTATCGTTCAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACC
CCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGT
GATAACatggtggagcacgacactctcgtctactccaagaatatcaaagatacagtctcagaagaccaaa
gggctattgagacttttcaacaaagggtaatatcgggaaacctcctcggattccattgecccagectatectg
tcacttcatcaaaaggacagtagaaaaggaaggtggcacctacaaatgccatcattgcgataaaggaaag
gctatcgttcaagatgcctctgeccgacagtggtcccaaagatggacccccacccacgaggagcatecgtgg
aaaaagaagacgttccaaccacgtcttcaaagcaagtggattgatgtgatatctccactgacgtaaggga
tgacgcacaatcccactatccttcgcaagaccttcctctatataaggaagttcatttcatttggagaggaA

CACGCTGAAATCACCAGTCTCTCTCTACAAATCTATCTCTCTCGAGTCTACCATGAGCCCAGAACGACGC

CCGGCCGACATCCGCCGTGCCACCGAGGCGGACATGCCGGCGGTCTGCACCATCGTCAACCACTACATCG

AGACAAGCACGGTCAACTTCCGTACCGAGCCGCAGGAACCGCAGGAGTGGACGGACGACCTCGTCCGTCT

GCGGGAGCGCTATCCCTGGCTCGTCGCCGAGGTGGACGGCGAGGTCGCCGGCATCGCCTACGCGGGLCCCC

TGGAAGGCACGCAACGCCTACGACTGGACGGCCGAGTCGACCGTGTACGTCTCCCCCCGCCACCAGCGGA




CGGGACTGGGCTCCACGCTCTACACCCACCTGCTGAAGTCCCTGGAGGCACAGGGCTTCAAGAGCGTGGT

CGCTGTCATCGGGCTGCCCAACGACCCGAGCGTGCGCATGCACGAGGCGCTCGGATATGCCCCCCGCGGC

ATGCTGCGGGCGGCCGGCTTCAAGCACGGGAACTGGCATGACGTGGGTTTCTGGCAGCTGGACTTCAGCC

TGCCGGTACCGCCCCGTCCGGTCCTGCCCGTCACCGAGATTTGACTCGAGtEttcteccataataatgtgtyg

agtagttcccagataagggaattagggttcctatagggtttcgctcatgtgttgagcatataagaaaccc

ttagtatgtatttgtatttgtaaaatacttctatcaataaaatttctaattcctaaaaccaaaatccagt

actaaaatccagatcCCCCGAATTAATTCGGCGTTAATTCAGTACATTAAAAACGTCCGCAATGTGTTAT

TAAGTTGTCTAAGCGTCAATTICTTTACACCACAATATATCCTCCCA

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: AtTASIc 5’ region
RED/UPPERCASE: Bsal site

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

blue/lowercase: AfTASIc 3' region
ORANGE/UPPERCASE/UNDERLINED: attB2

GREY/UPPERCASE/UNDERLINED: Nos terminator

green/lowercase: CaMV promoter

BROWN/UPPERCASE/UNDERLINED: BASTA resistance gene

green/lowercase/underlined: CaMV terminator

CYAN/UPPERCASE: T-DNA left border
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