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Fig. S1. McrBC—qRT-PCR indicates loss of methylation at FWA promoter in ZF108-TET1cd T1 plants. McrBC-gRT-PCR analysis of methylation in eight in-
dependent ZF108-TET1cd T1 plants, Col-0, and fwa-4 controls. Mean values + SD (n = 3, technical replicates). Oligos were designed to amplify the FWA
promoter or a control region used to differentiate ZF108-TET1cd T1 plants in the Col-0 background from fwa-4.
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Fig. S2. ZF108-TET1cd specifically demethylates the FWA promoter. (A) Screenshot of CG, CHG, and CHH methylation levels over the FWA promoter in a
second Col-0 control, three additional ZF108-TET1cd T1 plants and an additional ZF108-TET1cd-2 T3 line for which WGBS was done in a plant containing the
ZF108-TET1cd construct [ZF108-TET1cd-2 (+)] and in a plant that had the transgene segregated away in the T2 generation [ZF108-TET1cd-2 (-)]. The gray
vertical lines indicate the ZF108 binding sites in the FWA promoter. 5’ proximal representation of the FWA transcribed region is depicted in blue with filled
squares indicating the UTRs and diamond lines indicating introns. (B) A zoomed out screenshot of CG, CHG, and CHH methylation levels over FWA and the
surrounding regions in Col-0 controls, ZF108-TET1cd T1 plants and ZF108-TET1cd T3 plants [with (+) or without (=) the transgenel. For A and B, the gray
vertical line indicates the ZF108 binding sites in the FWA promoter. Methylation level is depicted on the y axis. Red, blue and yellow brackets represent
methylation ranges from 0 to 1, similar to A.
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Fig. $3. ZF108-TET1cd specifically demethylates the FWA promoter. (A) Genome-wide distribution of CHG and CHH methylation in two Col-0 and four
representative ZF108-TET1cd T1 plants. (B) Genome-wide distribution of CHG and CHH methylation in Col-0, and a representative ZF108-TET1cd-1 T3 line for
which WGBS was done in a plant containing the ZF108-TET1cd transgene [ZF108-TET1cd-1 (+)] and in a plant that had the transgene segregated away in the
T2 generation [ZF108-TET1cd-1 (-)]. (C) Genome-wide distribution of CG, CHG, and CHH methylation in Col-0, ZF108-TET1cd-2 (+), and ZF108-TET1cd-2 (-)

T3 plants. Methylation level is depicted on the y axis of all graphs.

Gallego-Bartolomé et al. www.pnas.org/cgi/content/short/1716945115

30f9


www.pnas.org/cgi/content/short/1716945115

— Col-0
— ZF1CACTA1-TET1cd

B

— Col-0
— ZF1CACTA1-TET1cd

PNAS
>

Chr1 Chr2 Chr3 Chr4 Chr5 mRNA TE
=
- .
2 o0 .
9 04 E
S O
LI S
& O 5
Z z
@ 0.0 i)
S 012 =
T
T .
@)
| | | |
0.00 0.000 0
-1kb TSS TTS +1kb -1kb TSS TTS +1kb
— Col-0 — Col-0
— ZF1CACTA1-TET1cd + — ZF1CACTA1-TET1cd +
— ZF1CACTA1-TET1cd - — ZF1CACTA1-TET1cd -
C — ZF2CACTA1-TET1cd + D — ZF2CACTA1-TET1cd +
— ZF2CACTA1-TET1cd - — ZF2CACTA1-TET1cd -
Chr1 Chr2 Chr3 Chra Chrs mRNA TE
0.8
O]
o
T 00 %
Q 04 |
§¢Q S
80 °
g £
@ 00
2 =
0.1
T
T .
o | | | |
0.00 0.00
0.0 -1kb TSS TTS +1kb  -1kb TSS TTS +1kb

Fig. S4. ZF-TET1cd fusions targeting CACTAT show variable levels of nonspecific loss of methylation. (A) Genome-wide distribution of CG, CHG, and CHH
methylation in Col-0 and one representative ZF1CACTA1-TET1cd and ZF2CACTA1-TET1cd T1 plant. (B) Metaplot showing CG, CHG, and CHH methylation levels
over all protein coding genes and TEs in Col-0 and one representative ZF1CACTA1-TET1cd and ZF2CACTA1-TET1cd T1 plant. (C) Genome-wide distribution of
CG, CHG, and CHH methylation in Col-0 and one T2 plant containing the transgene (+) and one that had segregated it away (-) for one representative
ZF1CACTA1-TET1cd and ZF2CACTA1-TET1cd line. (D) Metaplot showing CG, CHG, and CHH methylation levels over all protein coding genes and TEs in Col-0 and
one T2 plant containing the transgene (+) or one that had segregated it away (-) for one representative ZF1CACTA1-TET1cd and ZF2CACTA1-TET1cd line.
Methylation level is depicted on the y axis of all graphs.
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Fig. S5. SunTag-TET1cd specifically demethylates the FWA promoter. (A) Screenshot of CG, CHG, and CHH methylation levels over the FWA promoter in Col-0,
a second representative SunTagFWAg4-22aa and SunTagFWAg4-14aa T1 line (results for the other representative line is shown in Fig. 4D), and one T2 plant
containing the transgene (+) and one that had segregated it away (-) for a second representative SunTagFWAg4-22aa line (results for the other representative
line is shown in Fig. 4D). (B) Zoomed out screenshot of CG, CHG, and CHH methylation levels over the FWA promoter and the surrounding regions in Col-0, two
representative T1 plants each for SunTagFWAg4-22aa and SunTagFWAg4-14aa, as well as Col-0 and one T2 plant containing the transgene (+) or one that had
segregated it away (-) for two representative SunTagFWAg4-22aa lines and one representative SunTagFWAg4-14aa line. For A and B, the gray vertical line
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indicates the FWAgRNA-4 binding site (FWAg4) in the FWA promoter.
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Fig. S6. FWA-targeted SunTag-TET1cd does not affect global DNA methylation levels. (A) Genome-wide distribution of CHG and CHH methylation in two
independent Col-0, and two representative T1 lines each for SunTagFWAg4-22aa and SunTagFWAg4-14aa. (B) Genome-wide distribution of CHG and CHH
methylation in Col-0, one T2 plant containing the transgene (+) and one that had segregated it away (-) for the SunTagFWAg4-22aa and SunTagFWAg4-14aa
lines shown in Fig. 4D. (C) Genome-wide distribution of CG, CHG and CHH methylation in Col-0, one T2 plant containing the transgene (+) or one that had
segregated it away (-) for a second representative line expressing SunTagFWAg4-22aa (SunTagFWAg4-22aa-1).
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Fig. S7. CACTAI-targeted SunTag-TET1cd does not affect global DNA methylation levels. Genome-wide distribution of CHG and CHH methylation in Col-0 and two
representative SunTagCACTA1g2-22aa T1 lines.

Gallego-Bartolomé et al. www.pnas.org/cgi/content/short/1716945115 70of 9


www.pnas.org/cgi/content/short/1716945115

T1 plants Chr1 Chr2 Chr3 Chr4 Chr5

. .
o
40 :
— Col-0
— SunTag ng-22aa-1
— SunTagng-22aa-2
— SunTagng-14aa-1

<
~

Leaf Number
8
Methylation Level
CHG

JNAS
) >
2o g O

710} A R AU R—— g? — SunTagng-14aa-2
[ 3 ) [ ]
: O' ° : o% :’ : 9 §

10 . (8]

o
o

Col-0 fwa-4 Surilag Surfag
ng ng
22aa 14aa

B 13,038,100 bp 13,038,200 bp 13,038,300 bp 13,038,400 bp 13,038,500 bp 13,038,600 bp 13,038,700 bp 13,038,800 bp 13,038,900 bp
Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il

mcG | AR N 1 — Il 0 .
Col-0 mCHG;[ N
mCHH1[
0 -~ ol L . FPRPRTS R . 1
o] I I T I [T
ng mCHG(1)|: I e L 1 i i
22aa-1 mCHH1[ I
OL.a P | PYI—— ] | . ~r 1 1 . 11 N - PR T
;
ng mCHG1[
22aa-2 0 1.
mCHH1[ . . Y Y | i BT . . P T | 1 -
s A R TR T TR
1422_1 1[ | “ |. .
mCHH [ ,||I|| . e ndalll ||| I I | 'Y 1Y TR I
mcG Ll T 1l | l
Sunie mCHG | I
14aa-2 CHH 1 '
m [ RSET TR B A 11 1 covamnl A
AT4G25530 (FWA)
C 4,896 kb 4,898 kb ‘ 4,900 kb ‘ 4,902 kb ‘ 4,904 kb 4,906 kb ‘ 4,908 kb
mCG “lnhh. YO I TP o 0 T TR
Col-0 |MCHG [ | | ||ll|.u.| b s, oo Db b 4ol vl Vb
L] 1
mCHH 0{ Ltis RPN R B VRTINS Ao 1 ]-L.l-n...u .Lu..uJ, st U vl d oo s oAb M
1
suntag "¢ olbllill |||| l|||||||| Wl 0 W A LD b
1
o8 1mCHG o bl ok e o L
]
mCHH O{ R (AR R SR T 1Y S ENRSPUIPURRT U Y I IO JL,.l..u.h,.Lm.hx‘hla |1ﬂ.l waarl & AnLﬂ.J.llLu.nl.ul..hhAlL -.Udau..l.,u..nuu;.Ll..Lh.l.dl.n.
1
SunTag mCG o“l||i|.|..| Y T (P e T A A e R T
1
O s PP Y P LT PO W I | VP11 1 T O R e 1Py A
]
mCHH 0[ TSN A R I Ju.. et e ieod s sttt it b Ll .L...IJ [P YT R T I TR TTY PR
AT2G12195 AT2812200 AT2G12210 (CACTAT)

Fig. $8. SunTag-TET1cd with no gRNA (SunTagng) does not affect global DNA methylation levels. (A) Flowering time of Col-0, fwa-4 controls, and SunTagng-
22aa and SunTagng-14aa T1 plants. (B) Screenshot of CG, CHG, and CHH methylation levels over the FWA promoter in Col-0 and two representative T1 lines
each for SunTagng-22aa and SunTagng-14aa. (C) Screenshot of CG, CHG, and CHH methylation levels over the CACTAT region in Col-0 and two representative
T1 lines for SunTagng-22aa. (D) Genome-wide distribution of CG, CHG, and CHH methylation in Col-0 and two representative T1 lines each for SunTagng-22aa
and SunTagng-14aa.
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Dataset S1. Nucleotide sequences of the different ZF-TET1cd and SunTag-TET1cd fusions used in this work

Dataset S1
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