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Construction and testing of the AMIGO gene silencing system.

The gametophytic lethality of null alleles is a major constraint on studying loss of RBR function in Arabidopsis (Ebel et al. 2004)
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. Moreover, these strategies cause degradation of any RBR transcript, thus precluding tissue specific complementation of silenced lines. RBR null clones can be produced by a two-color clonal deletion system (Wachsman et al. 2011), but specific complementation is not straightforward in this system. Therefore we developed a cell-type specific silencing system that allows for complementation with point mutant variants of the  gene in study, which specifically targets a 21 bp sequence (TS) of the 3’ UTR of the RBR mRNA using the miR319 precursor sequence as a template as previously described for other amiRNAs (Schwab, et.al. 2006) (Fig. 2A).

Expression of the amiGO-RBR precursor from the ubiquitous CaMV 35S promoter (p35S::amiGO-RBR) leads to aberrant and supernumerary divisions in the stem cell niche, and cell death in the columella root cap and vascular tissue (Fig. 2B,C). Over time, these defects become axacerbated, and extra columella and lateral root cap (LRC) cell layers appear (Fig. 2D). These alterations are similar to those observed in the pRCH1::RBR hpRNAi (rRBr) line (Wildwater et al., 2005) and in homozygous rbr null clones (Wachsmann et al., 2011), suggesting that amiGO-RBR efficiently silences the RBR gene. Accordingly, RBR transcript and protein levels are decreased in p35S::amiGO-RBR seedlings (Fig. 2E-F), where mature amiGO-RBR is expressed (Fig. 2G). We conclude that mature amiGO-RBR in p35S::amiGO-RBR seedlings efficiently targets RBR transcripts, and produces an increase in stem cell activity as previously described. 
To detect the in vivo activity of the amiGO-RBR, we  created an amigo-RBR sensor comprising a fusion of the target sequence to the vYFP fluorescent reporter gene, driven by the broadly expressed 35S promoter, such that YFP signal will be absent in cells where amiGO-RBR is active (Fig. 2H and methods). pRCH1::amiGO-RBR plants express amiGO-RBR in transit amplifying cells of the meristem but not in the columella root cap and show strongly reduced sensor signal in the RCH1 domain (Fig. 2J) showing efficient silencing of the target sequence and no distal spreading of the silencing.
pRCH1::amiGO-RBR roots display alterations at 8 dpg (data not shown) and 12dpg (Fig. 2L, n=12) that are similar, although less severe, to those observed in p35S::amiGO-RBR seedlings (Fig. 2K, n=20). The number of mature root cap cells is however reduced in pRCH1::amiGO-RBR in comparison with p35S::amiGO-RBR roots, consistent with the absence of RCH1 promoter activity from columella and lateral root cap. 

To test complementation after silencing by amiGO-RBR, we fused an RBR CDS lacking the 3’ UTR (RBRU) to the vYFP CDS, under the control of the RBR native promoter (pRBR::RBRD3U:vYFP). In this line the 3’ UTR, and thus the target sequence (TS) of the amiGO–RBR is absent; hence we expect this chimeric RBR variant to be resistant to the silencing. Homozygous p35S::amiGO-RBR;pRBR::RBRD3U:vYFP  (Fig. S4C n=12) and p35S::amiGO-RBR;pWOX5::RBRD3U:vYFP roots (Fig.S4B n=7) indeed reveal the promoter-dependent complementation of the phenotypes described above for p35S:amiGO-RBR roots (Fig. S4A). 
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