SUPPORTING FIGURE LEGENDS
Figure S1. The demethylation status of P16 CpG islands and reactivation of P16 expression in H1299 cells. (A) Bisulfite-DHPLC analysis for detecting methylated- and demethylated-P16 (P16-M and P16-U) in H1299 cells stably transfected with P16-TET or empty control vector after doxycycline treatment for different days; genomic DNA from HCT116 cells was used as a P16-M and P16-U control. (B) Bisulfite sequencing analysis for detecting the methylation status of P16 exon-1 antisense strands from H1299 cells stably transfected with P16-TET and doxycycline-treated for 0, 14, and 28 days.
Figure S2. Effect of P16-TET on transcription of P16, ANRIL, P15, and P14 genes in the 9p21 locus of H1299 cells stably transfected with the P16-TET pTRIPZ vector and treated with doxycycline for 14 days.
Figure S3. P16 expression status of P16-methylated AGS cells stably transfected with P16-TET (or control vector) as shown by in immunostaining. P16-TET cells were cotreated with 5-aza-deoxycytidine (DAC, final concentration 20 nM) or its reagent control for 7 days (without doxycycline treatment). The proportion of P16(+) cells in the confocal microscopy images for each group was automatically counted using the ImageXpress Micro High Content Screening System (Molecular Devices, USA).
Figure S4. TAB-DHPLC and TAB sequencing detected 5hmCs in the sense- and antisense-strands of P16 promoter and exon-1 of HCT116 cells. (A-D) Results of four amplicons in the sense- and antisense-strands of the P16 promoter and exon-1 regions are illustrated in the middle chart; Left charts: chromatograms of bisulfite- and TAB-PCR products for four strands. P16M Ctrl and P16U Ctrl: the corresponding PCR products of P16-methylated RKO cells and P16-unmethylated MGC803 cells; Right images: Results of clone sequencing of HCT116_TAB PCR products for four strands. 5hmC density: 82.9% (290/350) and 17.6% (58/330) for wildtype exon-1 antisense- and sense-strand clones, and 2.0% (5/250) and 22.3% (58/260) for promoter antisense- and sense-strand clones. Each line represents one clone, respectively. Each red dot represents one 5hmC. Green dots indicate TAB-unmodified cytosines. The locations of G-insertion and G-deletion in exon-1 are also labeled. The amplicon sequences of four strands are placed at the top of the images. M:U and H:N, ratios of the peak height for Methylated-P16 to Unmethylated-P16 alleles and Hydroxymethylated-P16 to Not hydroxymethylated-P16 alleles in bisulfite-DHPLC and TAB-DHPLC analyses, respectively.
Figure S5. The reactivation status of methylated P16 alleles by DNA methylation inhibitor DAC and P16-ATF in HCT116 cells with and without TET1/2/3 knockdown. After treated with the TET-specific siRNAs for 48 hrs, these cells were transiently transfected with the P16-ATF vector for 24 hrs, and then treated with DAC (final conc. 20 nmol/L) for 48 hrs.
Figure S6. Effects of P16 expression changes induced by P16-TET and P16 siRNA on the migration of H1299 cells stably transfected with P16-TET in vitro. (A) IncuCyte ZOOM scratch assay for detecting cell migration. (B) Transwell migration assay for detecting the migration of cells with 24 hr incubation. The average cell number (confluence) and s.d. value are displayed in the left charts. (C) Rescue assay for detecting the effect of siRNA-knockdown of P16 expression on the migration of H1299 cells stably transfected with P16-TET and treated with doxycycline for 14 days. The cells (4.5104) transiently transfected with two types of P16-specific siRNAs were seeded into each well and incubated for 72 hrs. The expression status of the P16 protein was monitored using Western blot assay.
Figure S7. Effects of P16-H on the growth of xenograft tumors from H1299 cells in NOD-SCID mice. (A) Images of xenograft tumors from H1299 cells with and without stable P16-TET transfection on the 36th experimental day. (B) The H.E. staining images.
[bookmark: _GoBack]Figure S8. Characterization of the true methylation and hydroxymethylation states of CpG sites in -DNA controls. The -DNA methylated with M.sssI enzyme was used as the true methylation control (5mC-ctrl). The -DNA amplified with 5hm-dCTP was used as the true hydroxymethylation control (5hmC-ctrl). Bisulfite-modified DNA templates were used to discriminate 5mC or 5hmC from unmethylated cytosine. TAB-modified DNA templates were used to discriminate 5hmC from 5mC and unmethylated cytosine. The CpG sites within the consensus sequences are listed above the corresponding clone sequences. The number of 5hmC and 5mC sites within each clone is also listed on the right side. The control DNA was added into the test samples to monitor the conversion status of 5mC, 5hmC, and unmethylated cytosine in genomic DNA by bisulfite and TAB treatments.


