Supplementary Results

Time-course evaluation of TALE-TET1-induced effects on HBB promoter methylation and
gene expression

To test whether the -266 CpG demethylation and increased HBB gene expression induced by
HB-4, HB-5-, and HB-6 are stable over time, we assayed these parameters in a more extended
time-course experiment. K562 cells transfected with expression plasmids encoding HB-4, HB-5,
HB-6, or a control TALE-TET1 fusion targeted to the KLF4 locus were assayed for -266 CpG
demethylation and HBB gene expression at 4, 7, 14, and 30 days post-transfection. HB-4, HB-
5, and HB-6 fusions all showed their highest levels of fold-activation at post-transfection day 4
with HBB expression steadily decreasing by day 30 to the same level observed with the control
KLF4-targeted TALE-TET1 protein (Supplementary Fig. 10a). Strikingly, for all three HBB-
targeted TALE-TETL1 proteins, the extent of -266 CpG methylation over time in the population of
transfected cells directly paralleled the fold-activation of HBB gene expression while the
methylation status of another CpG at position -306 did not change significantly during the

course of the experiment (Supplementary Fig. 10b).

Construction and Testing of Engineered ZF-TET1 Fusion Proteins Targeted to the Human
KLF4 and HBB Genes

To test the feasibility of targeting TET1 activity using engineered zinc finger (ZF) proteins, we
constructed ZF arrays targeted to two sites in the KLF4 gene and to six sites in the HBB gene.
These zinc finger arrays each consisted of six fingers and were assembled using two-finger
units according to the method originally described by Moore et al.!, and similar to the ZF
engineering approach previously used by Sangamo Biosciences®. Of the two ZF-TET1 fusions
targeted to KLF4, one failed to demethylate nearby CpGs while the other was able to induce
demethylation of CpGs located 6 and 24bp downstream of the ZF binding site by 61% and 18%,
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respectively (Supplementary Fig. 11). One ZF-TET1 fusion targeted to the -266 CpG in the
HBB promoter failed to induce demethylation but all five fusions targeted to the region
approximately 100 bp downstream of the transcription start site were able to demethylate target
CpGs with efficiencies comparable to those observed with TALE-TET1 proteins

(Supplementary Fig. 12).
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Supplementary Figure 1 Sanger sequencing of bisulfite PCR products. Figures depict
methylation status of CpGs in the second KLF4 intron in K562 cells transfected with plasmid
expressing (a) the KL-1 TALE-TET1 fusion, (b) an off-target TALE-TET1 fusion (targeted to a
sequence in the EGFP reporter gene), or (¢) GFP. Genomic DNA is the same as that used in
the 10 ug sample in Supplementary Fig. 1a and in Supplementary Fig. 2. Each panel shows
three sets of sequences derived from three independent transfections. Black circles,
methylated; white circles, non-methylated; grey circles, undetermined. (d) Summary of data
from (a), (b), and (c) showing the fraction of methylated CpGs (y-axis) for different positions
along the length of the second KLF4 intron (x-axis, numbered relative to the start of the intron).
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Supplementary Figure 2 TALE-TET1 fusion protein can induce demethylation of both DNA
strands. (a) Graph shows the fraction of CpGs methylated (y-axis) for different positions along
the length of the second KLF4 intron (x-axis, numbered relative to the start of the intron) in K562
cells transfected with plasmid expressing KL-1 TALE-TET1 (blue), an off-target TALE-TET1
fusion protein (orange) or a GFP (control). Genomic DNA is the same as in Fig. 1d except that
bisulfite PCR was performed to amplify the opposite DNA strand. (b) Schematic summary of
mean CpG methylation at the KL-1 target locus from K562 cells transfected with plasmid
encoding the KL-1 TALE-TET1 fusion protein. Data for this figure is derived from Fig. 1d (for
the top strand) and Supplementary Fig. 2a (for the bottom strand). CpGs that have
significantly different rates of methylation on the two strands in the KL-1 TALE-TET1 samples
are indicated by asterisks, as determined by a two-sided t-test (n=3, p<0.05). No significant
differences between methylation rates on the two strands were observed for cells transfected
with plasmid encoding the off-target TALE-TET1 fusion protein or GFP (data not shown).

Nature Biotechnology: doi:10.1038/nbt.2726



O
ey 0.9 -
O
= 0.8 -
fc
|9 0.7 A
& 0.6
o .
[oX
O 0.5 -
o —* G,
% 0.4 - —*— +1xG,S
= —*— +2xG,S
< 0.3 - +3x G,S
[} —&— +4xG,S
S 0.2 —— +5XxG,;S
= —e— GFP

0.1 -

—>
0 T T T T T
140 190 240 290 340 390

Position in intron (bps)

Supplementary Figure 3 CpG demethylation induced by TALE-TET1 fusion proteins bearing
various length inter-domain linkers. Graphs show the fraction of CpGs methylated (y-axis) for
different positions along the length of the second KLF4 intron (x-axis, numbered relative to the
start of the intron) in K562 cells transfected with plasmids expressing KL1 TALE-TET1 proteins
bearing standard or variant linkers between the TALE and TET1 domains or a control plasmid
expressing GFP. Blue arrow indicates the location and direction (5’ to 3’) of TALE target binding
site. Each point represents data from a single transfection experiment. Methylation status was
assessed using high-throughput bisulfite sequencing.
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Supplementary Figure 4 Titration of TALE-TET1 plasmid. (a) Fraction of CpGs methylated (y-
axis) for different positions along the length of the second KLF4 intron (x-axis, numbered
relative to the start of the intron) in K562 cells transfected with indicated amounts of plasmid
expressing KL-1 TALE-TET1 (left) or an off-target TALE-TET1 fusion protein targeted to an
unrelated sequence in the EGFP reporter gene (right). Each point represents the mean of three
independent transfection experiments with bars indicating standard errors of the mean.
Methylation status for each experiment was assessed using high-throughput bisulfite
sequencing. Note that 10ug samples are the same in top and bottom graphs and are depicted
twice for ease of comparison. 10ug samples are also the same as those depicted in Fig. 1d and
genomic DNA is the same as that used in Supplementary Fig. 2. (b) Cell viability of transfected
K562 cells from (a) as determined by propidium iodide standing and FACS.
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Supplementary Figure 5 Targeted demethylation and activation of the RHOXF2 gene.

(a) Expression levels of RHOXF2 mRNA (normalized to B-actin mRNA levels) as determined by
guantitative RT-PCR in HeLa (blue) and 293 (green) cells transfected with plasmids encoding
one of 11 different TALE-TET1 fusion proteins (RH-1 to RH-11), an off-target control (targeted
to KLF4) or a GFP control. Means of three independent replicates are shown with error bars
representing standard errors of the mean.

(b) Fraction of methylated CpGs (y-axis) for different positions within the -200 to +1 region of the
RHOXF2 promoter (x-axis, numbered relative to the transcription start site) in HeLa cells
transfected with plasmids expressing RHOXF2-targeted TALE-TET1 proteins (blue), an off-
target TALE-TET1 protein (targeted to a site in the KLF4 gene) (orange), or GFP (green).
Means of three independent transfection experiments are shown with bars representing
standard errors of the mean. Methylation status for each experiment was assessed using high-
throughput bisulfite sequencing. Note that the GFP and off-target TALE-TET1 control data
points shown are the same in panels (c) and (d) and are depicted multiple times only for ease of
comparison with experimental samples. Blue arrow indicates the location and direction (5’ to 3’
TALE-TET1 binding sites.

(c) Fraction of methylated CpGs for various positions within the -200 to +1 region of the
RHOXF2 promoter in 293 cells transfected with plasmids expressing RHOXF2-targeted TALE-
TET1 proteins (blue), an off-target TALE-TET1 protein (targeted to a site in the KLF4 gene)
(orange), or GFP (green). Data depicted as in (b).

(d) Fraction of methylated CpGs for various positions within the -650 to -850 region of the
RHOXF2 promoter in 293 cells transfected with plasmids expressing RHOXF2-targeted TALE-
TET1 proteins (blue), an off-target TALE-TET1 protein (targeted to a site in the KLF4 gene)
(orange), or GFP (green). Data depicted as in (b) and (c).
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Supplementary Figure 6 RH-3 TALE-TET1 demethylates CpGs at its secondary upstream
binding site in 293 cells.

(a) Graph shows the fraction of CpGs methylated (y-axis) for different positions along the length
of the RHOXF2 promoter (x-axis, numbered relative to the transcription start site) in cells
transfected with plasmids expressing the RH-3 TALE-TET1 fusion (blue), a TALE-TET1 fusion
targeted to an off-target site in the KLF4 gene (orange), or GFP (green). Each data point
represents the mean of three independent transfection experiments with bars indicating
standard errors of the mean. Methylation status for each experiment was assessed using high-
throughput bi-sulfite sequencing. Blue arrow indicates the location and direction (5’ to 3’) of the
RH3 TALE-TET1 binding site. (b) Same as in (a) but showing data from cells transfected with
plasmid encoding RH-3 TALE-TET1 fusion (blue), RH-3 TALE-TET1 fusion bearing mutations to
inactivate the catalytic activity of TET1 (red), or GFP (green).Note that the data for the RH-3
TALE-TET1 and GFP samples are the same in both (a) and (b) and are depicted twice only for
ease of comparison.
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Supplementary Figure 7 Co-expression of RH-3 and RH-4 TALE-TET1 proteins.

(a) Expression levels of RHOXF2 mRNA (normalized to B-actin mRNA levels) in HelLa cells
transfected with plasmids expressing RH-3, RH-4, or both TALE-TET1 proteins, an off-target
TALE-TET1 protein (targeted to KLF4), or GFP. Means of three independent transfection
samples each assayed three times by quantitative RT-PCR are shown with bars representing
standard errors of the mean. Asterisks indicate samples with values significantly greater than
those obtained with the off-target control TALE-TET1 fusion protein as determined by a one-
sided Welch's t-test (n = 3, p<0.05).

(b) Expression levels of RHOXF2 mRNA (normalized to B-actin mRNA levels) in 293 cells
transfected with plasmids expressing RH-3, RH-4, or both TALE-TET1 proteins, an off-target
TALE-TET1 protein (targeted to KLF4) or GFP expression. Data presented as in (a).

(c) Fraction of methylated CpGs (y-axis) for different positions along the length of the RHOXF2
promoter (x-axis, numbered relative to the transcription start site) in HeLa (left) and 293 (right)
cells transfected with plasmids expressing RH-3, RH-4, or both (blue), an off-target TALE-TET1
fusion (to a site in the KLF4 gene) (orange), or GFP (green). Each data point represents the
mean of three independent transfection experiments with bars indicating standard errors of the
mean. Methylation status for each experiment was assessed using high-throughput bisulfite
sequencing. Blue arrow indicates the location and direction (5’ to 3') of the RH3 (right) and/or
RH4 (left) TALE-TET1 binding sites.
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Supplementary Figure 8 RhoxF2-targeted TALE-TET1 proteins bearing mutations that
inactivate TET1 catalytic function are stably expressed in 293 cells.

(a) Western blot analysis performed on 293 cells transfected with plasmids expressing triple-
FLAG-tagged RH-3 or RH-4 TALE-TET1 fusions, FLAG-tagged RH-3 or RH-4 TALE-TET1
fusions bearing mutations that inactivate TET1 catalytic function, or GFP. Transfections were
performed in triplicate and Western blots performed for two replicates using anti-FLAG antibody
are shown. (b) Expression levels of RHOXF2 mRNA (normalized to B-actin mRNA levels) from
the same transfected cells described in (a). Means of three independent samples each assayed
three times by quantitative RT-PCR are shown with bars representing standard errors of the
mean. (c) Fraction of CpGs methylated (y-axis) for different positions along the length of the
RHOXF2 promoter (x-axis, numbered relative to the transcription start site) for the same
transfected cells described in (a). Each data point represents the mean of the three independent
transfection experiments with bars indicating standard errors of the mean. Methylation status
for each experiment was assessed using high-throughput bisulfite sequencing. Note that the
control GFP data in the second and third panels are the same and are presented twice for ease
of comparison.
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Supplementary Figure 9 HBB-targeted TALE-TET1 proteins bearing mutations that inactivate
TETL1 catalytic domain function are stably expressed in K562 cells.

(a) Western blot analysis performed on K562 cells transfected with plasmids expressing triple-
FLAG epitope-tagged HB-4 or HB-5 TALE-TET1 fusions, HB-4 or HB-5 TALE-TET1 fusions
bearing mutations that inactivate TET1 catalytic function, or GFP. Transfections were
performed in triplicate and Western blots performed for two replicates using anti-FLAG antibody
are shown. (b) Expression levels of HBB mRNA (normalized to B-actin mRNA levels) from the
same transfected cells described in (a). Means of three independent samples assayed by
quantitative RT-PCR are shown with bars representing standard errors of the mean.

(c) Fraction of CpGs methylated (y-axis) for different positions along the length of the HBB
promoter (x-axis, numbered relative to the transcription start site) for the same transfected cells
described in (a). Each data point represents the mean of the three independent transfection
experiments with bars indicating standard errors of the mean. Methylation status for each
experiment was assessed using high-throughput bisulfite sequencing. Note that the control
GFP data in the left and right panels are the same and are presented twice for ease of
comparison.
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Supplementary Figure 10 Extended time-course experiment assessing promoter CpG
methylation and expression of the human HBB gene in cells transfected with plasmids
expressing TALE-TET1 fusion proteins

(a) Expression levels of HBB mRNA (normalized to $-actin mRNA levels) in K562 cells
transfected with plasmids expressing HB-4, HB-5, HB-6, an off-target TALE-TET1 fusion protein
(targeted to the human KLF4 gene), or GFP were measured 4, 7, 14, and 30 days post-
transfection. Means of three independent samples assayed by quantitative RT-PCR are shown
with bars representing standard errors of the mean.

(b) Graphs showing the fraction of CpGs methylated (y-axis) for different positions along the
length of the HBB promoter (x-axis, numbered relative to the transcription start site) for the
same transfected cells described in (a). Each data point represents the mean of the three
independent transfection experiments with bars indicating standard errors of the mean.
Methylation status for each experiment was assessed using high-throughput bisulfite
sequencing.
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Supplementary Figure 11 ZF-TET1 fusion protein-induced demethylation of the human KLF4
gene. Fraction of CpGs methylated (y-axis) for different positions along the length of the
second KLF4 intron (x-axis, numbered relative to the start of the intron) are shown for K562
cells transfected with plasmids expressing one of two KLF4-targeted ZF-TET1 fusions, an off-
target ZF-TET1 fusion (targeted to an unrelated site in the human VEGFA gene), or GFP. Blue
arrows indicate the location and direction (3’ to 5°) of the ZF target binding sites. Each point
represents the mean of three independent transfection experiments with bars indicating
standard errors of the mean. Methylation status for each experiment was assessed using high-
throughput bisulfite sequencing. Note that the off-target ZF-TET1 fusion and GFP control data
shown are the same for both graphs and are depicted twice for ease of comparison.
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Supplementary Figure 12 ZF-TET1 fusion protein-induced demethylation of the human HBB
gene.

(a) Schematic illustrating the human HBB locus with CpGs indicated with black arrows.
Numbering indicates position on the DNA relative to the start site of transcription (right-angle
arrow). Colored arrows indicate the location and direction (3’ to 5°) of six ZF-TET1 fusion
protein binding sites.

(b) Fraction of CpGs methylated (y-axis) for different positions along the length of HBB gene (x-
axis, numbered relative to HBB promoter transcription start site) for K562 cells transfected with
plasmids expressing one of six HBB-targeted ZF-TET1 fusions (colored circles corresponding to
colored arrows in (a)), an off-target ZF-TET1 fusion (targeted to an unrelated site in the human
VEGFA gene) (black triangles), or GFP (green triangles). Colored arrows indicate the position,
location and direction (3’ to 5") of the ZF target binding sites. Data for ZF-TET1 proteins
targeted to the -266 and +83/+110 CpGs are shown in the left and right panels, respectively.
Each point represents the mean of three independent transfection experiments with bars
indicating standard errors of the mean. Methylation status for each experiment was assessed
using high-throughput bisulfite sequencing.
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Supplementary Figure 13. Amino acid sequences of fusion proteins used in this work

Sequence of TALE-TET1CD Backbone (includes NLS, TALE N-terminal domain, TALE-C-terminal domain,
TET1 catalytic domain):

MAPKKKRKVGIHRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVKYQD
MIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLN
..Insert TALE Repeat Arrays Here (see below) ...
SIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVADHAQVVRVLGFFQCHS
HPAQAFDDAMTQFGMSGGGSLPTCSCLDRVIQKDKGPYYTHLGAGPSVAAVREIMENRYGQKGNAIRIEIVVYTGKE
GKSSHGCPIAKWVLRRSSDEEKVLCLVRQRTGHHCPTAVMVVLIMVWDGIPLPMADRLYTELTENLKSYNGHPTDRRC
TLNENRTCTCQGIDPETCGASFSFGCSWSMYFNGCKFGRSPSPRRFRIDPSSPLHEKNLEDNLQSLATRLAPIYKQYAPV
AYQNQVEYENVARECRLGSKEGRPFSGVTACLDFCAHPHRDIHNMNNGSTVVCTLTREDNRSLGVIPQDEQLHVLPLY
KLSDTDEFGSKEGMEAKIKSGAIEVLAPRRKKRTCFTQPVPRSGKKRAAMMTEVLAHKIRAVEKKPIPRIKRKNNSTTTN
NSKPSSLPTLGSNTETVQPEVKSETEPHFILKSSDNTKTYSLMPSAPHPVKEASPGFSWSPKTASATPAPLKNDATASCGF
SERSSTPHCTMPSGRLSGANAAAADGPGISQLGEVAPLPTLSAPVMEPLINSEPSTGVTEPLTPHQPNHQPSFLTSPQDL
ASSPMEEDEQHSEADEPPSDEPLSDDPLSPAEEKLPHIDEYWSDSEHIFLDANIGGVAIAPAHGSVLIECARRELHATTPV
EHPNRNHPTRLSLVFYQHKNLNKPQHGFELNKIKFEAKEAKNKKMKASEQKDQAANEGPEQSSEVNELNQIPSHKALT
LTHDNVVTVSPYALTHVAGPYNHWV.

Sequence of TALE-TET1FL Backbone (includes NLS, TALE N-terminal domain, TALE-C-terminal domain,
full length TET1):

MAPKKKRKVGIHRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVKYQD
MIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLN
...Insert TALE Repeat Arrays Here (see below)...
SIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVADHAQVVRVLGFFQCHS
HPAQAFDDAMTQFGMSGGGSMSRSRHARPSRLVRKEDVNKKKKNSQLRKTTKGANKNVASVKTLSPGKLKQLIQER
DVKKKTEPKPPVPVRSLLTRAGAARMNLDRTEVLFQNPESLTCNGFTMALRSTSLSRRLSQPPLVVAKSKKVPLSKGLEK
QHDCDYKILPALGVKHSENDSVPMQDTQVLPDIETLIGVONPSLLKGKSQETTQFWSQRVEDSKINIPTHSGPAAEILPG
PLEGTRCGEGLFSEETLNDTSGSPKMFAQDTVCAPFPQRATPKVTSQGNPSIQLEELGSRVESLKLSDSYLDPIKSEHDCY
PTSSLNKVIPDLNLRNCLALGGSTSPTSVIKFLLAGSKQATLGAKPDHQEAFEATANQQEVSDTTSFLGQAFGAIPHQWE
LPGADPVHGEALGETPDLPEIPGAIPVQGEVFGTILDQQETLGMSGSVVPDLPVFLPVPPNPIATFNAPSKWPEPQSTV
SYGLAVQGAIQILPLGSGHTPQSSSNSEKNSLPPVMAISNVENEKQVHISFLPANTQGFPLAPERGLFHASLGIAQLSQA
GPSKSDRGSSQVSVTSTVHVVNTTVVTMPVPMVSTSSSSYTTLLPTLEKKKRKRCGVCEPCQQKTNCGECTYCKNRKNS
HQICKKRKCEELKKKPSVVVPLEVIKENKRPQREKKPKVLKADFDNKPVNGPKSESMDYSRCGHGEEQKLELNPHTVEN
VTKNEDSMTGIEVEKWTQNKKSQLTDHVKGDFSANVPEAEKSKNSEVDKKRTKSPKLFVQTVRNGIKHVHCLPAETNV
SFKKFNIEEFGKTLENNSYKFLKDTANHKNAMSSVATDMSCDHLKGRSNVLVFQQPGFNCSSIPHSSHSIINHHASIHNE
GDQPKTPENIPSKEPKDGSPVQPSLLSLMKDRRLTLEQVVAIEALTQLSEAPSENSSPSKSEKDEESEQRTASLLNSCKAIL
YTVRKDLODPNLQGEPPKLNHCPSLEKQSSCNTVVFNGQTTTLSNSHINSATNQASTKSHEYSKVTNSLSLFIPKSNSSKI
DTNKSIAQGIHTLDNCSNDLHQLPPRNNEVEYCNQLLDSSKKLDSDDLSCQDATHTQIEEDVATQLTQLASIIKINYIKPED
KKVESTPTSLVTCNVQQKYNQEKGTMQQKPPSSVHNNHGSSLTKQKNPTQKKTKSTPSRDRRKKKPTVVSYQENDRQ
KWEKLSYMYGTICDIWIASKFQNFGQFCPHDFPTVFGKISSSTKIWKPLAQTRSIMQPKTVFPPLTQIKLQRYPESAEEKV
KVEPLDSLSLFHLKTESNGKAFTDKAYNSQVQLTVNANQKAHPLTQPSSPPNQCANVMAGDDQIRFQQVVKEQLMH
QRLPTLPGISHETPLPESALTLRNVNVVCSGGITVVSTKSEEEVCSSSFGTSEFSTVDSAQKNFNDYAMNFFTNPTKNLVS
ITKDSELPTCSCLDRVIQKDKGPYYTHLGAGPSVAAVREIMENRYGQKGNAIRIEIVVYTGKEGKSSHGCPIAKWVLRRSS
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DEEKVLCLVRQRTGHHCPTAVMVVLIMVWDGIPLPMADRLYTELTENLKSYNGHPTDRRCTLNENRTCTCQGIDPETC
GASFSFGCSWSMYFNGCKFGRSPSPRRFRIDPSSPLHEKNLEDNLQSLATRLAPIYKQYAPVAYONQVEYENVARECRL
GSKEGRPFSGVTACLDFCAHPHRDIHNMNNGSTVVCTLTREDNRSLGVIPQDEQLHVLPLYKLSDTDEFGSKEGMEAKI
KSGAIEVLAPRRKKRTCFTQPVPRSGKKRAAMMTEVLAHKIRAVEKKPIPRIKRKNNSTTTNNSKPSSLPTLGSNTETVQP
EVKSETEPHFILKSSDNTKTYSLMPSAPHPVKEASPGFSWSPKTASATPAPLKNDATASCGFSERSSTPHCTMPSGRLSG
ANAAAADGPGISQLGEVAPLPTLSAPVMEPLINSEPSTGVTEPLTPHQPNHQPSFLTSPQDLASSPMEEDEQHSEADEP
PSDEPLSDDPLSPAEEKLPHIDEYWSDSEHIFLDANIGGVAIAPAHGSVLIECARRELHATTPVEHPNRNHPTRLSLVFYQ
HKNLNKPQHGFELNKIKFEAKEAKNKKMKASEQKDQAANEGPEQSSEVNELNQIPSHKALTLTHDNVVTVSPYALTHV
AGPYNHWV.

Sequence of Flag-tagged TALE-TET1CD Backbone (includes 3X FLAG, NLS, TALE N-terminal domain, TALE-
C-terminal domain, TET1 catalytic domain):

MDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGIHRGVPMVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGHG
FTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHEAIVGVGKQWSGARALEALLTVAGELRGPPLQLDTGQLLKIAKR
GGVTAVEAVHAWRNALTGAPLN

...Insert TALE Repeat Arrays Here (see below)...
SIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRIPERTSHRVADHAQVVRVLGFFQCHS
HPAQAFDDAMTQFGMSGGGSLPTCSCLDRVIQKDKGPYYTHLGAGPSVAAVREIMENRYGQKGNAIRIEIVVYTGKE
GKSSHGCPIAKWVLRRSSDEEKVLCLVRQRTGHHCPTAVMVVLIMVWDGIPLPMADRLYTELTENLKSYNGHPTDRRC
TLNENRTCTCQGIDPETCGASFSFGCSWSMYFNGCKFGRSPSPRRFRIDPSSPLHEKNLEDNLQSLATRLAPIYKQYAPV
AYQNQVEYENVARECRLGSKEGRPFSGVTACLDFCAHPHRDIHNMNNGSTVVCTLTREDNRSLGVIPQDEQLHVLPLY
KLSDTDEFGSKEGMEAKIKSGAIEVLAPRRKKRTCFTQPVPRSGKKRAAMMTEVLAHKIRAVEKKPIPRIKRKNNSTTTN
NSKPSSLPTLGSNTETVQPEVKSETEPHFILKSSDNTKTYSLMPSAPHPVKEASPGFSWSPKTASATPAPLKNDATASCGF
SERSSTPHCTMPSGRLSGANAAAADGPGISQLGEVAPLPTLSAPVMEPLINSEPSTGVTEPLTPHQPNHQPSFLTSPQDL
ASSPMEEDEQHSEADEPPSDEPLSDDPLSPAEEKLPHIDEYWSDSEHIFLDANIGGVAIAPAHGSVLIECARRELHATTPV
EHPNRNHPTRLSLVFYQHKNLNKPQHGFELNKIKFEAKEAKNKKMKASEQKDQAANEGPEQSSEVNELNQIPSHKALT
LTHDNVVTVSPYALTHVAGPYNHWYV

Specific TALE Repeat Array Sequences (insert into fusion protein framework sequences above):

KL-1:
LTPDQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIA
NNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQAL
ETVQRLLPVLCQDHGLTPEQVVAIASNGGGKQALETVQRLLPVLCOQAHGLTPDQVVAIANNNGGKQALETVQRLLPVL
CQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPE
QVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNG
GGKQALETVQRLLPVLCOQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLCODHGLTPEQVVAIANNNGGKQALETV
QRLLPVLCQAHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIANNNGGRPALE

KL-2
LTPDQVVAIANNNGGKQALETVQRLLPVLCODHGLTPEQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAI
ASHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQA
LETVQRLLPVLCOQDHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLPVL
CQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCOQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPE
QVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGG
GKQALETVQRLLPVLCODHGLTPDQVVAIANNNGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASNGGGKQALETVQ
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RLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGGKQALETVQRLLPVLCQDH
GLTPEQVVAIANNNGGRPALE

RH-1
LTPDQVVAIASNIGGKQALETVQRLLPVLCODHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
NIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCOQDHGLTPDQVVAIASHDGGKQALET
VQRLLPVLCQDHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQ
AHGLTPAQVVAIASNGGGKQALETVQRLLPVLCODHGLTPDQVVAIASNGGGKQALETVQRLLPVLCOQDHGLTPEQV
VAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGK
QALETVQRLLPVLCODHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVAIASHDGGKQALETVQRLL
PVLCQAHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCOQDHGL
TPDQVVAIASHDGGKQALETVQRLLPVLCODHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIAS
HDGGRPALE

RH-2
LTPDQVVAIASNGGGKQALETVQRLLPVLCODHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
HDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALE
TVQRLLPVLCQDHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNGGGKQALETVQRLLPVLC
QAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQ
VVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDG
GKQALETVQRLLPVLCODHGLTPDQVVAIASHDGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASHDGGKQALETVQ
RLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLPVLCQDH
GLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIA
SHDGGRPALE

RH-3
LTPDQVVAIASNIGGKQALETVQRLLPVLCODHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
NGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPDQVVAIANNNGGKQAL
ETVQRLLPVLCQDHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNGGGKQALETVQRLLPVL
CQAHGLTPAQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNGGGKQALETVQRLLPVLCOQDHGLTPE
QVVAIANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIANN
NGGKQALETVQRLLPVLCOQDHGLTPDQVVAIASNGGGKQALETVQRLLPVLCODHGLTPEQVVAIASNGGGKQALET
VQRLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNGGKQALETVQRLLPVLC
QDHGLTPDQVVAIANNNGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQ
VVAIASHDGGRPALE

RH-4
LTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIA
NNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQAL
ETVQRLLPVLCQDHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLC
QAHGLTPAQVVAIANNNGGKQALETVQRLLPVLCOQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQ
VVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGG
KQALETVQRLLPVLCODHGLTPDQVVAIASNGGGKQALETVQRLLPVLCODHGLTPEQVVAIASNGGGKQALETVQRL
LPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGL

TPDQVVAIASHDGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIAS
HDGGRPALE

RH-5
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LTPDQVVAIASNIGGKQALETVQRLLPVLCOQDHGLTPEQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIA
SNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPDQVVAIANNNGGKQAL
ETVQRLLPVLCOQDHGLTPEQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLPV
LCQAHGLTPAQVVAIASNGGGKQALETVQRLLPVLCOQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLCODHGLTP
EQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIANN
NGGKQALETVQRLLPVLCOQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPEQVVAIANNNGGKQALE
TVQRLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLPVLC
QDHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPEQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPE
QVVAIANNNGGRPALE

RH-6
LTPDQVVAIANNNGGKQALETVQRLLPVLCODHGLTPEQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAI
ANNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLPVLCOQDHGLTPDQVVAIANNNGGKQA
LETVQRLLPVLCODHGLTPEQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLP
VLCQAHGLTPAQVVAIANNNGGKQALETVQRLLPVLCODHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQDHGL
TPEQVVAIASNIGGKQALETVQRLLPVLCOQAHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIAS
NGGGKQALETVQRLLPVLCOQDHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPEQVVAIANNNGGKQALE
TVQRLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLPVLC
QDHGLTPDQVVAIASNGGGKQALETVQRLLPVLCODHGLTPEQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPEQ
VVAIANNNGGRPALE

RH-7
LTPDQVVAIASNIGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
NIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPDQVVAIANNNGGKQALE
TVQRLLPVLCOQDHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQ
AHGLTPAQVVAIASNIGGKQALETVQRLLPVLCOQDHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPEQVV
AIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCOQAHGLTPAQVVAIASHDGGKQ
ALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVVAIASHDGGKQALETVQRLLP
VLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTP
DQVVAIASHDGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHD
GGRPALE

RH-8
LTPDQVVAIASNIGGKQALETVQRLLPVLCODHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
NGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALE
TVQRLLPVLCQDHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLC
QAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQ
VVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDG
GKQALETVQRLLPVLCODHGLTPDQVVAIASHDGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASNIGGKQALETVQR
LLPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASHDGGKQALETVQRLLPVLCODHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQVVAIA
SNIGGRPALE

RH-9

LTPDQVVAIANNNGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIA
SNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNGGKQALETVQRLLPVLCODHGLTPDQVVAIANNNGGKQA
LETVQRLLPVLCOQDHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLPVL
CQAHGLTPAQVVAIASNGGGKQALETVQRLLPVLCOQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPE
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QVVAIANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIANN
NGGKQALETVQRLLPVLCOQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPEQVVAIASHDGGKQALET
VQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNGGKQALETVQRLLPVLCQ
DHGLTPDQVVAIASNGGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVV
AIANNNGGRPALE

RH-10
LTPDQVVAIASHDGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIA
SNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLPVLCOQDHGLTPDQVVAIASHDGGKQALE
TVQRLLPVLCODHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLPVLC
QAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQ
VVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCOQAHGLTPAQVVAIASHDG
GKQALETVQRLLPVLCODHGLTPDQVVAIASNIGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASHDGGKQALETVQR
LLPVLCQAHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASHDGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIAS
NIGGRPALE

RH-11
LTPDQVVAIANNNGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIA
SHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQAL
ETVQRLLPVLCQDHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLPVLC
QAHGLTPAQVVAIANNNGGKQALETVQRLLPVLCODHGLTPDQVVAIANNNGGKQALETVQRLLPVLCOQDHGLTPE
QVVAIANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNG
GGKQALETVQRLLPVLCODHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPEQVVAIANNNGGKQALETV
QRLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQ
DHGLTPDQVVAIASHDGGKQALETVQRLLPVLCODHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPEQV
VAIASNGGGRPALE

HB-1
LTPDQVVAIASHDGGKQALETVQRLLPVLCODHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
NIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNGGGKQALET
VQRLLPVLCOQDHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQ
AHGLTPAQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPEQV
VAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGGK
QALETVQRLLPVLCODHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPEQVVAIANNNGGKQALETVQRL
LPVLCQAHGLTPDQVVAIASNGGGKQALETVQRLLPVLCOQAHGLTPAQVVAIANNNGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIAS
NIGGRPALE

HB-2
LTPDQVVAIASNGGGKQALETVQRLLPVLCODHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIA
SNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQALE
TVQRLLPVLCODHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNGGGKQALETVQRLLPVLC
QAHGLTPAQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPEQ
VVAIASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGG
GKQALETVQRLLPVLCODHGLTPDQVVAIASNIGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASNIGGKQALETVQRL
LPVLCQAHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLPVLCOQDHGL
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TPDQVVAIASNIGGKQALETVQRLLPVLCOQDHGLTPEQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIAS
NIGGRPALE

HB-3
LTPDQVVAIANNNGGKQALETVQRLLPVLCODHGLTPEQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAI
ASNIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLPVLCODHGLTPDQVVAIASNGGGKQAL
ETVQRLLPVLCQDHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLC
QAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPEQV
VAIANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGG
KQALETVQRLLPVLCODHGLTPDQVVAIASNGGGKQALETVQRLLPVLCODHGLTPEQVVAIANNNGGKQALETVQR
LLPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGGKQALETVQRLLPVLCQDH
GLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIA
NNNGGRPALE

HB-4
LTPDQVVAIASHDGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIA
SNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCOQDHGLTPDQVVAIASNIGGKQALE
TVQRLLPVLCQDHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQ
AHGLTPAQVVAIASNIGGKQALETVQRLLPVLCODHGLTPDQVVAIASNGGGKQALETVQRLLPVLCOQDHGLTPEQVV
AIANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGGK
QALETVQRLLPVLCODHGLTPDQVVAIASNGGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASNIGGKQALETVQRLLP
VLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLT
PDQVVAIASNIGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIANNN
GGRPALE

HB-5
LTPDQVVAIASNIGGKQALETVQRLLPVLCODHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIA
NNNGGKQALETVQRLLPVLCOQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNGGGKQAL
ETVQRLLPVLCQDHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLC
QAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCOQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQ
VVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCOQAHGLTPAQVVAIANNNGG
KQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCODHGLTPEQVVAIASNGGGKQALETVQRL
LPVLCQAHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGGKQALETVQRLLPVLCQDHG
LTPDQVVAIANNNGGKQALETVQRLLPVLCODHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVAIAS
NGGGRPALE

HB-6
LTPDQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIA
SNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLPVLCODHGLTPDQVVAIASHDGGKQALE
TVQRLLPVLCQDHGLTPEQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQ
AHGLTPAQVVAIASNIGGKQALETVQRLLPVLCOQDHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPEQVV
AIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCOAHGLTPAQVVAIASHDGGKQA
LETVQRLLPVLCOQDHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPEQVVAIASNGGGKQALETVQRLLPVL
CQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPD
QVVAIASNGGGKQALETVQRLLPVLCQDHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIASHDG
GRPALE

HB-7
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LTPDQVVAIASHDGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
NIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALET
VQRLLPVLCOQDHGLTPEQVVAIASNIGGKQALETVQRLLPVLCOQAHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQ
AHGLTPAQVVAIASNIGGKQALETVQRLLPVLCOQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVV
AIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGKQ
ALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPEQVVAIASNGGGKQALETVQRLLPV
LCQAHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNGGKQALETVQRLLPVLCOQDHGLTP
DQVVAIASNGGGKQALETVQRLLPVLCODHGLTPEQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIASH
DGGRPALE

HB-8
LTPDQVVAIANNNGGKQALETVQRLLPVLCODHGLTPEQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAI
ASNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNGGKQALETVQRLLPVLCODHGLTPDQVVAIASHDGGKQ
ALETVQRLLPVLCOQDHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNGGGKQALETVQRLLPV
LCQAHGLTPAQVVAIASHDGGKQALETVQRLLPVLCODHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQDHGLTP
EQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHD
GGKQALETVQRLLPVLCODHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQDHGLTPEQVVAIASHDGGKQALETV
QRLLPVLCOQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNGGGKQALETVQRLLPVLCQD
HGLTPDQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPEQVVA
IANNNGGRPALE

HB-9
LTPDQVVAIASNIGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIAS
HDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLPVLCOQDHGLTPDQVVAIASNIGGKQALET
VQRLLPVLCOQDHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQ
AHGLTPAQVVAIASNGGGKQALETVQRLLPVLCODHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPEQV
VAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASHDGGK
QALETVQRLLPVLCODHGLTPDQVVAIASNIGGKQALETVQRLLPVLCODHGLTPEQVVAIANNNGGKQALETVQRLL
PVLCOAHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNGGKQALETVQRLLPVLCQDHGL
TPDQVVAIASHDGGKQALETVQRLLPVLCODHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPEQVVAIAS
NGGGRPALE

HB-10
LTPDQVVAIANNNGGKQALETVQRLLPVLCODHGLTPEQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIA
SNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALE
TVQRLLPVLCOQDHGLTPEQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQ
AHGLTPAQVVAIASNIGGKQALETVQRLLPVLCOQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPEQVYV
AIASHDGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNGGGKQALETVQRLLPVLCQAHGLTPAQVVAIANNNGGK
QALETVQRLLPVLCODHGLTPDQVVAIASHDGGKQALETVQRLLPVLCOQDHGLTPEQVVAIASHDGGKQALETVQRLL
PVLCQAHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQAHGLTPAQVVAIASNIGGKQALETVQRLLPVLCQDHGLT
PDQVVAIANNNGGKQALETVQRLLPVLCODHGLTPEQVVAIANNNGGKQALETVQRLLPVLCQAHGLTPEQVVAIAN
NNGGRPALE
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Supplementary Table 1 Primers used in this study. All primers listed 5’ to 3'.

See attached Excel file.
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Supplementary Table 2 Binding sites of TALEs and Zinc Fingers used in this study. All binding
sites listed 5’ to 3’ (bound N-terminus to C-terminus by TALES and C-terminus to N-terminus by

ZFs).
TALEs
KL-1 TGTGTATGCCCGTGGTG
KL-2 TGGCCCAGCCAGTGTCTG
RH-1 TACACCACTTACCCCTCCCC
RH-2 TTACCCCTCCCCCCCCACAC
RH-3 TATTTGCTGTGGGTTGGGCC
RH-4 TCAGCACAGCAGCTTCCCCC
RH-5 TAGTAGGGTGTGGGGGAGGG
RH-6 TGGGAGGGGGAGTAGGATGG
RH-7 TACATGCAAACACCCACCCC
RH-8 TACTCCCCCCCTCCACCCTA
RH-9 TGTTGGAGTGGGGGCAGTAG
RH-10 TCCTACTGCCCCCACTCCAA
RH-11 TGCCTCAGGGGCTTGGCCTT
HB-1 TCAACTTCTTATTTGTGTAA
HB-2 TTCTTATTTGTGTAATAAGA
HB-3 TGGAATCACAGCTTGGTAAG
HB-4 TCTTCAATATGCTTACCAAG
HB-5 TATGCTTACCAAGCTGTGAT
HB-6 TGCTACTAAAAACATCCTCC
HB-7 TCAAACAGACACCATGGTGC
HB-8 TGGTGCATCTGACTCCTGAG
HB-9 TACCAACCTGCCCAGGGCCT
HB-10 TGATACCAACCTGCCCAGGG
Zinc Fingers
KL-ZF-1 GCTGTCGGTAGGGCGGGC
KL-ZF-2 GCGGAGTCCGCGCGGTGGC
HB-ZF-1 GATGGTATGGGGCCAAGAG
HB-ZF-2 TGTGGGGCAAGGTGAACG
HB-ZF-3 GGTGAACGTGGATGAAGTT
HB-ZF-4 GAGGCCCTGGGCAGGTTGG
HB-ZF-5 GGTGGTGAGGCCCTGGGCA
HB-ZF-6 GAGGCCCTGGGCAGGTTGGT

28

Nature Biotechnology: doi:10.1038/nbt.2726



Supplementary References

1. Moore, M., Choo, Y. & Klug, A. Design of polyzinc finger peptides with structured linkers.
Proc Natl Acad Sci USA 98, 1432-1436 (2001).

2. Doyon, Y. et al. Heritable targeted gene disruption in zebrafish using designed zinc-finger
nucleases. Nat Biotechnol 26, 702—708 (2008).

3. Maeder, M. L. et al. Rapid ‘open-source’ engineering of customized zinc-finger nucleases

for highly efficient gene modification. Mol. Cell 31, 294-301 (2008).

29





