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FIGURE 4 | Characterization of polymorphic molecular markerg(A) Length distribution of InDel markers(B) Polymorphism information content (PIC) variations of
polymorphic molecular markers among different chromosomes(C) Agarose gel electrophoresis analysis of PCR products ampli ed using representative molecular
markers. M, DL2000 DNA marker. Y, PCR products ampli ed from “Yugul” DNA as a template. S, PCR products ampli ed from “SSR41” DNA as a template.
Numbers on top of each gel images indicate different molecular markers chosen from each chromosome.

Sixteen CRT-like genes were identi ed: threeSnitalica four in To determine the subcellular localization of the SiWLS1
maize, three ir. bicolorthree in rice, and three in Arabidopsis protein, we fused theSIWLS1CDS to GFP and transiently
(Figure 6A and Supplementary Table B The genes with the introduced it into foxtail millet protoplasts. The SIWLS1-GFP
strongest similarity toSIWLS1in rice and Arabidopsis were signal was detected in chloroplasts, as determined from the
0s01g7257¢0sCLT) and AT5G19380(CLTY), respectively, clear overlap of the GFP signal with the auto uorescence of
which are known to be key regulators of glutathione homeostasibloroplasts Figure 6B), suggesting that SiWLS1 functions in
and heavy metal tolerance (Lim et al., 2011; Yang et al., 201é)loroplasts. We measured the chlorophyll contents in the leaf
According to the results of a study o®sCLT1in rice (Yang sheath of thesiwlslmutant and “Yugul”, and found that the

et al., 2016), thescltlmutant is hypersensitive to As and Cd.Chla, Chlb, and total Chl contents were signi cantly lower in
Therefore, we determined the sensitivitiessbfvisltoward As siwlslplants than in the wild typeKigure 6Q). Ultrastructural

and Cd treatment. As shown iSupplementary Figures 4, 5 observations of chloroplasts revealed dramatic reductions in the
the root growth ofsiwlslwas severely inhibited in responsenumber and the size of chloroplasts in bundle sheath cells (BSC)
to increasing As and Cd concentrations compared with that af the siwlslmutant compared with “Yugul”Kigures 6D,B.
“Yugul”, indicating that thesiwlsImutant is more sensitive to As The stroma lamella and grana lamella of chloroplasts were highly
and Cd. These results were consistent with those of a previouslered in wild type, while the thylakoids isiwls1chloroplasts
study on rice (Yang et al., 2016), supporting ti&itWLS1lis appeared to be disorganized&igures 6F-). These ndings,
the causal gene. together with the white leaf sheath phenotypesivils1jndicated
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