Supplementary Figure 1. Phenotypes of mopl mutations and bl
paramutation used for mapping. B-1/B-1 plants (A) are strongly pigmented with
anthocyanin due to the high expression of the bHLH transcription factor encoded
by bl. Plants homozygous for the paramutagenic (silenced) B’ allele and either
heterozygous Mop1-B73/mop1l-1 (B) or homozygous Mop1-B73 (not shown)
produce a weakly pigmented phenotype. Homozygous mop1l-1/mopl-1, B'/B’
plants (C) are darkly pigmented due to the loss of B’ silencing in the presence of
homozygous mop1-1.




Supplementary Figure 2. Maize RDR101 is most closely related to Arabidopsis RDR2. (A)
The predicted maize RDR101 (MOP1) protein was compared to Arabidopsis (AtRDR1-6), rice
(OsRDR701-705), and poplar (PtRDR901, 906, and 908) RNA dependent RNA polymerases.
Phylogenetic analysis was performed as described in supplemental methods. Posterior
probability is indicated on each branch. (B) Edited alignment used to generate tree.
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Supplementary Table 1. Mapping mop1 to the interval defined by the 5’ stk2 and
CL10221-1 prp2 markers.

Number of
stk2 stk2 prp2 prp2
recombinant umc1541 rdr101 bnlg1018
5’ of coding coding (phi083) (CL10221-1)

plants

26 MB! MM MM MM MM MM MM

2 MB MB MM MM MM MM MM

1 MM MM MM MM MM MB MB

7 MM MM MM MM MM MM MB

"M indicates polymorphism associated with the mop1-1 containing chromosome; B indicates
polymorphism associated with the chromosome from inbred line B73 containing wild type Mop1-
B73.

Supplementary Table 2. Comparison of map distances in mop1-1 and the IBM2 mapping

populations.
Mapping stk2 stk2 prp2 prp2
umc1541 rdr101 bnlg1018
population 5’ of coding coding (phi083) (CL10221-1)
mop1-1t 0.61 0.05 0 0 0 0.02 0.16
IBM2 distance? 92 0 0 10.1
(Positon® —(2749)  nia nla nfa (2841)  (2841)  (294.2)

"Mapping distances (cM) are calculated by dividing the number of recombination events
between two neighboring markers (as presented in Supplementary Table 1) by the total number
of plants in mop1-1 mapping population (4248) and multiplying by 100.

2The distance is given in cM relative to prp2, and is calculated by subtracting the map location of
prp2 from the map location of each marker on the IBM neighbors-2 (IBM2) map, the current
genetic map for maize. IBM2 was generated after three generations of self-pollination of a B73
and Mo17 hybrid. Thus, the IBM2 map is expected to be expanded 6 fold relative to the map
distances obtained in our backcross mapping experiment. The distance between umc1541 and
phi083 on the IBM2 map is 9.2 cM, rather than the 3.96 cM predicted from our mapping (0.66 x
6); this discrepancy may reflect local chromosomal rearrangements that partially suppress
recombination in the mop1-1, B73 hybrid plants relative to the lines used to generate the IBM2
map.

®position on IBM2 genetics map (www.maizegdb.org). n/a: not applicable, indicates marker was
not mapped in IBM2 population.




Supplementary Methods

Information on mapping population. The mapping population was created by
crossing the B73 inbred line carrying a wild type Mop1 and b1 allele (Mop1-B73 b1-
B73) with a homozygous mop1-1 mutant carrying a B’ allele in a mixed K55/W23/A188
genetic background (mopl1-1 B’). The bl and mopl loci are approximately 20 map units
apart (data not shown). Advantages of B73 include that it is highly polymorphic relative
to the mop1-1 background, it was used to develop the high resolution genetic and
physical maps of maize®**** and it is being sequenced. The heterozygous Mop1-B73 b1-
B73/mopl-1 B’ F; plants were backcrossed to homozygous mopl-1 B’ plants to produce
the BC;. While plants with B’ and a wild type Mop1 allele are typically light purple,
mop1-1 homozygotes exhibit up-regulation of B’, resulting in a dark purple plant
(Supplementary Figure 1). The 702 BC; individuals that exhibited the mop1-1
homozygous phenotype were used for mapping. To further increase the mapping
population, heterozygous and homozygous BC; plants were inter-mated producing the
F, generation; 3546 mopl-1 homozygous plants were used for mapping, resulting in a
total of 4248 homozygous plants that were screened for recombinants. Because
incomplete penetrance of the mopl-1 phenotype has been observed, only plants with
very dark purple pigmentation were sampled for mapping.

DNA extraction. For mapping experiments, DNA extraction®* (from leaves using
CTAB, N-Cetyltrimethylammonium Bromide) and PCR reactions were carried out in
96-well plates. PCR primer sequences were obtained from MaizeGDB*.

BAC clone selection, sequencing and analysis. Mapping markers umc1541 and
phi083 constituted a minimum tiling path of 22 BACs for the mop1-1 region on maize
chromosome 2S. Two BACs, ZMMBBb0004G18 and ZMMBBb0178103 were
sequenced by the Arizona Genomics Institute (http://genome.arizona.edu) for a fee. The
resulting 261 kbp contig was analyzed using BLAST> for homology searches (the
sequence was divided into overlapping segments and searched against the nonredundant
NCBI and public maize and rice est databases), FGENESH (http://www.softberry.com/)
for locating genes, and BAC-Breaker to locate retroelements®®.

Candidate gene sequencing. Sequencing of rdr101 from mopl mutants and progenitor
(W22) was by direct sequencing of PCR amplified segments (Supplemental
Information). The TIR6 primer that amplifies all Mutator element termini * was used
with rdr101 primers described below. Sequencing was done by the University of
Arizona GATC Facility.

Primers for mapping and gene sequencing. PCR amplification of the polymorphic
DNA fragment upstream of the stk2 gene was carried out with vc1427A
(AAAACAACCGATGAGCAACC) and vcl1427B (CCAGTGATGTTCTCCAAGCA) primers.
Primers used to amplify the region of the stk2 coding sequence containing a single
nucleotide polymorphism were MAR464B (TGCTGGCTCTTCTTCTCCTAACAC) and
MARS502 (ATAGAGTTGCCACGTTTGACATTT). Primers used for amplification of
fragments of rdr101 were: MAR445F (GGCCACGGTGCGGGTATCC); MAR446B
(AAAAGGGGTAGAGCAGTTGTGAGC); MAR447F (TAAGCAACAGTCACCGAAAGAACC);
MAR448B (GGGCAGTCAACAAGAGGAACCA); MAR449F



(CACATTGCAATTTCTGGGTCTACA); MAR450B (TATCAGCTGCCGTCTTGGTATCA);
MAR451F (CTTAGACCCAGCTCATCCTCCTTC); MAR452B
(TCTTGTGCTCGTTATTGCCCTATC); MAR453F (GCAACGAGGCCACGCATAA); MAR454B
(CCACTCGCATCACAGGCTCACTTC); MAR455F (CGGAGCGCGAGGACGAGATT); and
MARA462B (GTAGCGTTGGACTGTTGGAGGTTT). Primers were designed using
PrimerSelect (DNAstar Inc.) and synthesized by MWG (www.mwg-biotech.com).

Primers for preparation of run-on probes. The primers used for amplification of the
b1 repeat DNA templates used for the nuclear run-on experiments are as follows:
vc1100f (GCGTATCTATGTTCGTGCGAAGG); vc1100r (CTGGTCACCCGCGAAAATCGCTC);
vc1101f (GAGCGATTTTCGCGGGTGACCAG); vc1101r (CATATTCACGCTAGTCCAAATCG);
vc1102f (GATTTGGACTAGCGTGAATATGG); vcl102r
(CGGTAAATAGACATGAGTACAACCG); vc1131f (CCATGGGTTTGCTGCATCCTTG);
vc1131r (TTCGCACGAACATAGATACGCGTAG). Synthetic RNA (Ambion, #7778) was
used as a negative control, while a 975 bp fragment from the maize ubiqutin2 gene
(M13 and SP6 primers, plasmid pCA210%*®) was used as a positive control.

Northern analysis of small RNA species. RNA was extracted from maize sheath
tissue using TRIzol reagent as recommended by the manufacturer (InVitrogen, #15596-
026). Total RNA was enriched for small RNA species®, electrophoresed on 20% PAGE
gel, and electro blotted. An equivalent of 100 pg of total RNA was loaded in each lane.
RNA probes that were labeled with radioactive alpha 3P UTP and alpha 3P ATP and
hydrolyzed to 25-30 nt by incubation in a hydrolysis buffer (80 mM NaHCO; and 120
mM Na,COs) at room temperature for 2-3 hours depending on the length of the starting
RNA probe, followed by neutralization with 3M Sodium Acetate, pH 5.0 (1/10
volume)®. A published hybridization protocol was used*' with the exception that
hybridizations were performed at 40°C.

Phylogenetic Reconstruction. FGENESH* was used to predict an open reading frame
in the genomic sequence of rdr101. The predicted protein was corrected by multiple
species alignment using RDR2-like sequences from rice, poplar, and Arabidopsis. The
RDRP domain of 381 amino acids was determined by conserved domain- (CD) search
using the PEAM protein domain database ** *.

Additional proteins used for phylogenetic analysis were obtained from the Plant
Chromatin Database (www.chromdb.org). The Arabidopsis proteins are: RDR1
(Atlgl14790), RDR2 (At49g11130), RDR3 (At2g19910), RDR4 (At2g19920), RDR5
(At2g19930), and RDR6 (At3g49500). The rice proteins are: RDR701
(LOC_0s01g34350), RDR702 (LOC_0s01g10130; a truncated protein version of
RDR702), RDR703 (LOC_0s01g10140.2; ChromDB splice model is different than
TIGR v. 6 model and reflects curation from a multiple sequence alignment of rice,
Arabidopsis and poplar proteins), RDR704 (LOC_0s029g50330; a truncated protein
version of RDR704), and RDR705 (LOC_0s04g39160). RDR901 through RDR906 and
RDR908 are Populus trichocarpa proteins derived from the sequences from version 1.0,
the preliminary draft of the Populus genome sequence compliments of the Department
of Energy Joint Genome Institute and the Poplar Genome Consortium
(http://genome.jgi-psf.org/Poptrl/Poptrl.download.html).

Domains of protein sequences were aligned using Muscle 3.52*. The alignments
were visualized and edited using GeneDoc (http://www.psc.edu/biomed/genedoc/).
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Bayesian phylogenetic analyses were performed using MrBayes 3.0B4*. Searches
were run using four different Markov chains for 3,000,000 generations setting the prior
amino acid substitution rate matrix to average over all the models (i.e. aamodelpr =
mixed). The first 10,000 trees were discarded and a consensus tree was built.
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