Protocol S1. Additional materials and methods used for genetic analyses.
Germplasm

Unless otherwise indicated, all stocks are homozygous for genes encoding functional enzymes of the anthocyanin biosynthetic pathway and each contains either R-r-like haplotypes conferring kernel aleurone color in combination with dominant colored aleurone1 (c1) alleles or r-r-like haplotypes (non-functional for seed color only). Specific coding regions of both R-r and r-r haplotypes are expressed in somatic tissues and confer pigment to seedling sheaths and anthers in combination with expression of functional PL1 protein. Three related Pl-Rh / Pl-Rh converted inbred lines (W23, A619 and A632) have been previously described [1]. The Pl1-Rhoades allele in each line spontaneously changes to Pl( at distinct frequencies (A619, ~0.02%; W23, ~0.07%; A632, ~1-10%).

The TB-2Sb interchange [2] obtained from the Maize Genetics Cooperation Stock Center (USDA-ARS, Urbana, IL) was maintained in heterozygous condition. Plants heterozygous for the TB-2Sb interchange display ~25% pollen abortion and can produce segmental monoploids via non-disjunction of B centromeres in the cell division giving rise to the sperm cells [2]. The TB-2Sb genotype was confirmed in every generation by visually examining freshly shed pollen and by the occurrence of kernels with pale yellow endosperms on testcross ears of +/albescent plant (al1) plants. With the resident Y1 alleles, endosperms of al1/al1/+ and al1/al1/+/+ genotype are yellow, while endosperms of al1/al1/- genotype are pale yellow [3]. To synthesize the Pl( / Pl( line, a TB-2Sb heterozygote was first crossed by K55 Pl1-Rhoades (Pl( / Pl() and then TB-2Sb heterozygous progeny were crossed by K55 Pl1-Rhoades (Pl-Rh / Pl-Rh). The K55 backcross produced equal numbers of progeny with fully pigmented anthers (pl1-coop / Pl-Rh) and lightly pigmented anthers (Pl( / Pl-Rh). The desired TB-2Sb stock was maintained by repeated backcrosses with the K55 Pl-Rh / Pl-Rh line. All other Pl1-Rhoades lines and other stocks have been previously described [4,5,6]. Descriptions of the EMS-derived mutagenesis materials have been previously reported [7,8]. The T6-9 (043-1) interchange (referred to here as T Pl() was used to identify chromosomes carrying Pl1-Rhoades of Pl( state and has been previously described [1].

Analysis of new rmr-type mutations

The ems9750 mutation was first recognized in sand bench screening of an ems-derived M2 progeny (9750) as 3/23 seedlings had a dark pigment phenotype similar to that of Pl-Rh / Pl-Rh individuals. All three mature plants grown from these darkly colored seedlings were small and had Pl-Rh-like anthers. The ems98939 mutation was similarly recognized as 2/29 seedlings were darkly pigmented. One hundred additional individuals from this M2 progeny were grown as seedlings and then 10 of the darkest and 10 of the lightest were transplanted into the field where mature flowers were evaluated for pigmentation. The ten plants derived from the lightest colored seedlings had only Pl'-like anthers, while the 9 surviving plants derived from the darkest colored seedlings had exclusively Pl-Rh type anthers. One other rmr-type mutation was directly recognized in the ems-derived M2 progeny, 062905, via the appearance of 3/37 plants having Pl-Rh-like anthers.

Transmission frequencies of the mutations were assessed by evaluating anther phenotypes of F2 progeny derived from self-pollinations of F1 individuals mentioned in the Results section. Pl-Rh-like phenotypes were recovered in 34/154 (22%) F2 plants derived from seven independent self-pollinations of F1 plants (9750-derived). The observed frequency of mutant phenotypes (22%) is not significantly different from the 25% expected from a single locus recessive mutation ((2 = 0.53; P > 0.05). Pl-Rh-like phenotypes were also recovered in 4/16 (25%) F2 plants derived from wx/wx/wx mutant kernels selected from three independent self-pollinations of F1 plants (98939-derived). The observed frequency of mutant phenotypes is exactly as expected from a single locus recessive mutation. Given that the mutant waxy allele is linked to a T6-9 breakpoint and pl1, this result indicates that the ems98939 mutation is genetically unlinked to the pl1 locus. 

Genetic tests (Table S1) indicated that all three ems-derived mutations fail to genetically complement each other with regard to maintaining the repressed Pl' state suggesting that they define mutant alleles of the same locus. Similar tests with mutations defining the mop1 [9], rmr1 [8], rmr2 [7], and rmr6 / nrpd1 [1] loci showed that all the new mutations genetically complement these previously identified mutations (Table S1).

Quantitative RT-PCR analysis and transcript abundance calculations

Quantitative RT-PCR was carried out on random-primed cDNA generated as described above. All reactions were performed on an ABI 7300 real-time cycler (Applied Biosystems) using the DyNAmo HS SYBR Green qPCR kit (New England Biolabs) according to the manufacturer’s instructions. Averages of mutant and non-mutant CRM2 LTR expression levels were derived from data from five technical replicates of two different biological replicates of each genotype (+ / nrpd2a-1 and ​nrpd2a-1 / nrpd2a-1) using the 2-((CT method [11]. Mutant and non-mutant CRM2 transcript levels were normalized to Aat transcript levels; this calculation assumes equal efficiencies of amplification for the internal control Aat products and the experimental CRM2 products. Error bars shown in Figure S2 represent 1 standard error of the mean (s.e.m.) estimated for replicate mutant and non-mutant Aat and CRM2 CT values and carried through to the final calculation of the 2-((CT value by standard propagation of error methods [11].
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