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Transgene Construct Design and Development. Syn-tasiRNA se-
quences were designed to contain a 5'U and to target distinct
regions of PDS mRNA. TASIc-based syn-tasiRNA sequences
were substituted for tasiR255 and tasiR850 at positions 3’ D3(+)
and 3'D4(+) of TASIc, respectively. The syn-tasiRNA in the
3'D3(+) position was the same for each of the 355:TASIcPDS-1,
358:TAS1cPDS-2, and 358:TAS1cPDS-3 constructs, but the syn-
tasiRNA in the 3'D4(+) position was different (Fig. 14). The
3585:TAS1cPDS-4 construct contained two unique syn-tasiRNA
sequences, both with 3’ ends designed to result in three target
site mispairs to suppress transitive silencing effects (Fig. S14)
(1).
The TASIc transcribed region was amplified from genomic
DNA by using the following primers: TAS1c_F [caccAAAC-
CTAAACCTAAACGGCTAAGC] and TAS1c.R [ATT-
TCACTTTACGATGTGGTG]. Syn-tasiRNA sequences,
miRNA target site mutations, and internal and 5’ and 3’
deletions were introduced into 35S:TAS1cPDS-2 by site-directed
PCR mutagenesis (2). GFP sequence was amplified from pRTL2
smGFP plasmid DNA (3). miRNA target sites and TASIc
sequence were introduced into the GFP sequence via PCR.
MIRI71a and MIRI173 were amplified from genomic DNA by
using the following primers: MIR171a_F [caccTGCTCCATAC-
CTTCCATTTCC] and MIR171a_.R [GGCAAGGAAGCT-
GATTAAGGG]; MIR173_F [caccATAATTAGCAAGTA-
ATAAGG] and MIR173_.R [ATCTGTTATACAACC-
AAATCC]. The “cacc” sequence at the 5’ end of each forward
primer was for cloning purposes. PCR products were cloned into
pENTR/D-TOPO (Invitrogen), followed by recombination into
pMDC32, a plant transformation vector containing a 35S pro-
moter and nos terminator (4). To generate the dual-gene
construct 355:TAS1cPDS/173, a nos terminator and 35S pro-
moter were introduced upstream of MIRI73 by site-directed
PCR mutagenesis. The resulting PCR product was cloned into
pENTR/D-TOPO. The TAS1cPDS-4 sequence was then ligated
upstream of the nos-term-35S8:MIR173 cassette and recombined
into pMDC32, such that the 35S promoter of the pMDC32 vector
drove expression of T4AS1cPDS-4 and the nos terminator of
pMDC32 provided the termination signal for 355:MIR173. Pfu
Ultra or Pfu Ultra II polymerase (Stratagene) was used for all
PCRs.

Plants and Growth Conditions. rdr6-15, dcl4-2, zip-1, dcll-7,
hyll-2, se-2, henl-1, hst-15, agol-25, ago1-36, ago2-1, ago3-1,
ago4—-1, ago5-2, ago6-1, ago6-2, zip-1, and ago8—1 alleles have
been described (5-18). The ago9 (SALK 126176, insertion in
intron 11) and agol0 (SALK 019738, insertion in intron 15)
alleles were obtained from The Arabidopsis Biological Resource
Center (19). Homozygous mutant plants were generated and
confirmed by PCR-based genotype analysis. Plants were trans-
formed by floral dip by using Agrobacterium tumefaciens GV3101
(20) and selected on MS medium containing hygromycin (50
pg/ml). Plants were transferred to a greenhouse with a 16-h
light/8-h dark supplemental light cycle.

Transient Expression. Transient expression in N. benthamiana
leaves was done as described (21) with Agrobacterium tumefa-

1. Moissiard G, Parizotto EA, Himber C, Voinnet O (2007) Transitivity in Arabidopsis can
be primed, requires the redundant action of the antiviral Dicer-like 4 and Dicer-like 2,
and is compromised by viral-encoded suppressor proteins. RNA 13:1268-1278.
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ciens GV3101. When multiple constructs were coexpressed,
equal amounts of each Agrobacterium strain were used within
each experiment. The final concentration of Agrobacterium
before injection was adjusted to an ODgg of 1.0 by using cultures
containing empty vector. RNA was isolated 48 h postinfiltration.

RNA Assays. RNA was isolated by using TRIzol reagent (Invitro-
gen). Three chloroform extractions were done and RNA was
precipitated in 0.5X isopropanol for 20 min. Duplicate or
triplicate samples from pools of independent primary transfor-
mants or infiltrated leaves of N. benthamiana plants were
analyzed. For high-molecular weight (HMW) RNA blot assays,
5 pg total RNA was resolved by denaturing 1.5% agarose-gel
electrophoresis. For small RNA blot assays, 10 ug total RNA was
resolved by denaturing 17% PAGE. In most cases, RNA stan-
dards were run in parallel. RNA was transferred to positively-
charged nitrocellulose membranes. DNA probes were randomly
labeled by using 3?P-dATP and Klenow fragment. DNA and
LNA oligonucleotide probes were end-labeled by using [32]JATP
and Optikinase (USB). Probes were hybridized to RNA on
membranes in Sigma Perfect-Hyb Buffer at 68° (HMW blots) or
38° (small RNA blots). An Instant Imager (Packard Bioscience)
was used to measure blot hybridization signals.

Quantitative RT-PCR using the following PDS and ACT2
primers: PDS_F [GAACAACGAGATGCTGACATG] and
PDS_.R [TTCCAGGGATCTGGTAAAAGGAG]; ACT2F
[GCCATCCAAGCTGTTCTCTC] and ACT2 R [GAAC-
CACCGATCCAGACACT], were done as described (22). Mod-
ified RNA ligase-mediated 5 RACE assays were done as
described (21) using the following gene-specific primers:
TAS1c.5'_RACE [AGCAACTGTTCTTTAGACGACTT-
GAAAATCTCAT]; TAS1cPDS-2.5'_ RACE [CTAGTTCTG-
GCTGCGTCTGGACC] or TAS1c_707_5'_RACE [GATGAT-
GCTTCTTCGCTACACCTCGGAGA]; GFP.5'_RACE
[GGGCAGATTGTGTGGACAGGTAATGG]. 3" RACE for
mapping the 3’ ends of 355:TAS1cPDS-2 and endogenous TASIc
transcripts was done as described (23) with the following gene-
specific PCR primers: TAS1c_.3'_RACE [CTAAGTTCAA-
CATATCGACGAACTAGA] and TAS1cPDS-2_.3'_RACE
[CTTGGTCCAGACGCAGCCAGAAC].

Small RNA Sequencing. Small RNA amplicons were prepared as
described (22). Sequencing-by-synthesis (SBS) was done with an
Illumina 1G Genome Analyzer. Twenty-one-nucleotide small
RNA reads from Arabidopsis endogenous TASIc or N. benthami-
ana expressing 35S:MIR173 and 358:173-GFP or 35S:MIRI171
and 358:171-GFP were analyzed for phasing as described (24).
Radar plots to display phasing were generated as in Axtell et al.
(25). tasiRNA and miRNA reads from Col-0 and agol-25
inflorescence tissue (flowers stages 1-12) were normalized to
total unparsed reads in each library.

Statistical Analysis. Small RNA reads in individual libraries were
normalized by using the total reads/library. S-PLUS (Insightful)
and Excel (Microsoft) were used for all statistical tests and
calculations. Bonferroni adjustments were made to significance
level cutoffs when doing multiple comparisons.

2. Ho SN, et al. (1989) Site-directed mutagenesis by overlap extension using the poly-
merase chain reaction. Gene 77:51-59.
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Fig.S1. syn-tasiRNA formationin N. benthamiana. (A) Organization of 355:TAS1cPDS/MIR173. (B and C) Mean relative level +/— SEM of miR173 and syn-tasiRNA
in a transient assay in N. benthamiana, as determined by blot assays (355:TAS1cPDS-4 + 355:MIR173 = 1.0). Small RNA blots for one of three biological replicates
are shown. EtBr-stained 55 rRNA/tRNA are shown as a loading control. (D) Representative images of Col-0 and rdr6-15 plants expressing syn-tasiRNA constructs.
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Fig. 2. The effect of 5’ and 3’ end deletions on syn-tasiRNA formation. (A) Mapping of authentic TAS7c and 355:TAS1cPDS-2 primary transcript 3’ ends. The
positions of 3’ ends were determined by 3’ RACE and nucleotide sequence analysis, with a minimum of 25 clones analyzed. The ratio of poly(A)-proximal sites
at each position is indicated on the y axis. Arrows indicate the positions of 5’ and 3’ deletions. (B and C) syn-tasiRNA formation and primary transcript
accumulation from TAS1c-based syn-tasiRNA constructs in the N. benthamiana transient expression assay. Constructs were expressed in the presence or absence
of 355:MIR173 as indicated above the blot panels. (B) Mean relative level +/— SEM of syn-tasiRNA as determined by blot assays (355:TAS1cPDS-2 + 35S:MIR173 =
1.0). One of three biological replicates is shown. EtBr-stained 55 rRNA/tRNA is shown as a loading control. (C) Mean relative level +/— SEM of primary TAS1c-based
syn-tasiRNA transcripts (355:TAS1cPDS-2 = 1.0) for the same samples asshown in B. One of three biological replicates is shown. EtBr-stained 185/25S rRNA isshown
as a loading control.
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Fig. 3.  Size distribution for small RNA reads matching perfectly to either 173-GFP or HYGR transcripts. The number of small RNA reads is shown for each of
the 20- to 25-nt size classes.
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Fig. S4. Small RNA read distribution across 177-GFP and HYGR transcripts. Twenty-one-nucleotide small RNA reads matching perfectly to 177-GFP (A) or HYGR
(B) transcripts. (Inset) Radar plots display percentages of reads corresponding to each of the 21 registers, with the 5’ end formed by miR171-guided cleavage or
the transcription start site in 777-GFP and HYGR, respectively, defined as register 1. Bar plots display the number of small RNA reads for each of the 20- to 25-nt
size classes.
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Fig. S5. Effect of mispairing at the miR173 target site in 355:TAS1cPDS-2 on syn-tasiRNA formation. (A) Alignment of the miR173 target sites from TAST and
TAS2 transcripts. The miR173-guided cleavage site is indicated by the arrow. (B) Organization of 355:TAST1cPDS-2 and mutant constructs. (C) Mean relative level
+/— SEM of syn-tasiRNA as determined by blot assays (355:TAS1cPDS-2 + 355:MIR173 = 1.0). TAS1c-based syn-tasiRNA constructs containing authentic or mutated
miR173 or miR171 target sites were expressed or coexpressed in N. benthamiana leaves as indicated above the blot panels. One of three biological replicates
is shown. EtBr-stained 5S rRNA/tRNA is shown as a loading control.
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Fig. 6. TAST tasiR255 levels in AGO mutants. (A) Blot assays for AGO mRNA. Mean relative level +/— SEM for each AGO mRNA as indicated (Col-0 = 1.0). (B)
Blot assays for tasiR255. Mean relative level +/— SEM of tasiR255 (Col-0, ler, or C24 = 1.0).
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