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INTRODUC TION Role of ZDP in Preventing Transcriptional Gene Silencing Genetic Interaction among zdp, rosl, and RNA-directed DNA Methylation (RdDM) Mutants
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In Arabidopsis thaliana, active DNA demethylation requires a subfamily of DNA glycosylases B \,& 9\)‘&'\ 6Q3‘ A Figure 5. Genetic Interaction
whose founding members are ROS1 (repressor of silencing 1), DME (Dmeter), DML2, and P O 4 § 100 ZDP398  wwr 100 - ZDP413 o Analysis (A) Suppression of the
DML3 (Demeter-like 2 and 3). ROS1 and its homologs are bifunctional DNA glycosylases/lyases Endo-RD29A promoter [ R z 9 R 7dp.2 - ma hypermethylation phenotype of the
that cleave the phosphodiester backbone at the 5-methylcytosine (5-meC) removal site by B- Trans-RD29A promoter _ e e Tmpel T 897 mzdp-tmpet-11 - zdp- ] mutant at the ZDP398 and
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elimination, generating a ospho a,B-unsaturated aldehyde at the strand break. In ,a control S 0Cl1 e nrpel-

1 tion, g ting a 3’ phospho a,[3 turated aldehyde at the strand break. In ROS|1 “ 3 20 . ZDP413 loci by the nrpel-11
significant amount of B-elimination incisions proceed to 3,0-elimination products. Thus, part of 3 .. 0 mutation. This suggests that ZDP
the final reaction product generated by ROSI i1s a single-nucleotide gap flanked by 3’ and 5°- C S Total CG  CHG  CHH Total  CG  CHG counteracts methylation that is

, , .. : . - Endo-RD29A promoter
phosphate (3°-P and 5°-P) termini. A yet unknown DNA polymerase must fill this gap with an < m Col-g| S 10. 20 dependent on the RADM pathway.
unmethylated cytosine before a DNA ligase can seal the remaining nick. However, all DNA 2 100 : ; ‘;;{’14 8 ZDP409 =™ ZbPa : (B) Absence of additive effects
polymerases characterized to date require a 3’-hydroxyl terminus to 1nitiate synthesis. Therefore, = 80 1 m zdp-2 £90- - % nzdp-irost4  between rosl-4 and zdp-1 or zdp-2
the phosphate group present at the 3° end of the single-nucleotide gap generated by ROS1 must % 60 - ";20- Mrdp2rmerd 407 alleles on the hypermethylation
be removed prior to the polymerization and ligation steps that complete the DNA demethylation £ 40 - §10- 20 - phenotype at the ZDP409 and
athway. We hypothesized that 3’ phosphates generated by ROSI1 are putative substrates for the Q 20 - O . 0- ZDP411 loci. This suggests that ZDP
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3’-phosphatase activity of ZDP (zinc finger DNA 3’ phosphoesterase), and thus ZDP may be O o - - - ) Total  CG  CHG  CHH folal €6 CHG - CHH functions in the same genetic
important for epigenetic regulation through participation in active DNA demethylation. In this 3 Total CG CHG  CHH pathway as ROSI.
Work,' we report biochemic?al, geneﬁic, apd cell biological' eviden.ce that ZDP functions with ROS1 Figure 3. Partial Silencing of RD29A-LUC in zdp Mutant Plants
1n active DNA demethylatlon and 1s an 1mportant player In Shaplng the DNA patterns of hundreds ( A) Two-week-old plants grown on MS pla‘[es were imaged for luminescence after cold Subnuclear Colocalization of ZDP with ROS1 and ROS3
of genomic loct. treatment at 4°C for 2 days. Luminescence imaging showed that RD29A-LUC expression was Figure 6. Subnuclear Localization
reduced 1n the zdp-1 and zdp-2 mutants compared to the wild-type. A ZDP +DAPI B ZDP +DAPI of ZDP and Colocalization with
RESULTS (B) PCR analysis of the RD29A promoters that were digested with a methylation-sensitive ROS1 and ROS3 (A and B) The
restriction enzyme indicated that like ros/-4, both zdp-1 and zdp-2 mutations caused n nuclear distribution of ZDP was
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AnE Inereases the Trotessivity 0 (C) Bisulfite sequencing confirmed the hypermethylation and revealed increased levels of 100v, anti-ZDP (red) in wild-type(A) and
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hPolp - endogenous RD29A promoter in ros1-4 as well as zdp-1 and zdp-2 mutants. s o5 (C) Dual immunolocalization using
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(A) Purlﬁed. ROSI (37.5 nM) was 1ncul.)a.ted at 30°C for 16. hr with a double-stranded | £° i = N I 7DP colocalized with both ROS1
ol}gonuc.leotlde substrate (40 nM) contamln.g a 5-meC:G pair . React.lon. produ(?ts were incubated g o N E W \ - Py and ROS3 within nucleoplasmic
with purified ZDP (1.5 nM) at 30°C . Reactions were stopped at the indicated times, products gyl z;_ m ) w | | foci, as shown by the strong yellow
were separ.ated in a 15% denaturing po.lyacrylamid.e gel apd visualized by tluorescence scanning. Log2(pul-downfinput forWT ™ | : =103 gjonals, which denoted overlapping

(B) Reaction products of ROS1 were incubated with purified ZDP (6 nM) and human DNA D of the green and red signals .
polymerase B (hPol B, 0.5 U) during 30 min at 37°C , in the absence (lane 3) or presence (lane 5) Intergenic (4.8%) -
of dCTP (0.2 mM). Lane 1: 30-phosphate (30P) marker. Lane 2: control reaction without hPol f3. Gene (94%) 1
Lane 4: control reaction without ZDP. § —— 5 40 2DP409 CONCLUSION
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N9 afo IR || ||| [— S o « ZDP functions downstream of ROSI1 1n one branch of the active DNA demethylation pathway. One
kD é‘ ,@Q' 1’6Q' R tna 1775 " CHG  CHH of the final products of ROSI is a single-nucleotide gap flanked by 3°-P and 5’°-P termini and ZDP can
2:50 WT zdp-3 zdp-2 zdp-1 Totalregions 415 convert the 3’-P blocking group into a free 3’-hydroxyl DNA terminus.
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