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5mC : 5-methylcytosine

6-FAM : 6-Carboxyfluorescein

AD : Activation domain

BSA : Bovine serum albumin

B1H screening : Bacterial one-hybrid screening

Cas9 : CRISPR -associated proteins 9

cDNA : Complementary DNA

CRISPR : Clustered regularly interspaced short palindromic repeats
DTT : Dithiothreitol

EDTA : Ethylenediaminetetraacetic acid

EMSA : Electrophoresis mobility shift assay

FITC : Fluorescein isothiocyanate

GAPDH : Glyceraldehyde-3-phosphate dehydrogenase
gRNA : guide RNA

IPTG : Isopropyl B-D-1-thiogalactopyranoside

NLS : Nuclear localization signal

NP40 : Nonidet P-40

TAL or TALE : Transcription activator-like effector
TALEN : TALE nuclease

PCR : Polymerase chain reaction

RASSF2 : Ras association domain-containing protein2
RNAP : RNA polymerase

RVD : Repeat variable diresidues

SDS-PAGE : Sodium dodecyl sulfate-poly acrylamide gel electrophoresis
ZF : Zinc finger
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Fig. 0-1 Schematic representation of DNA binding mode of designable DNA recognition tools.
(A) Engineered zinc finger containing three fingers, which binds to 9-base sequence. (B)
CRISPR/Cas9 system. One end (blue) of the guideRNA binds to the target sequence and the
other end (Red) delivers Cas9 to the target site.
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Fig. 0-2 (A) Structures of the DNA binding region of a TALE, PthXol in complex with its
target site (PDB: 3UGM). (B) Structure of a single TALE unit. RVD (HD) that recognize
cytosine are shown in red (PDB: 3UGM). (C) Schematic representation of DNA binding mode
of TALEs. The bases recognized by individual units are shown in the right box.
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ABFFETIE, Bk & 725 TALE # /32 B L L THRITIFE TR AR5 T
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L7z[22-24], dHax3 @9 B, N RiffEEL 241 7 3 /7 Bk, MV L= = EE
3908 73 M. BLON C KimfEEK 183 7 I /%A DNA #E45 KA A > dHax3

(N241/C183) & LTHWE (UUF, Zhz¥pAaM LXK+ %) (Fig. 1-1),
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—T , T
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Fig. 1-1 Structural representation of dHax3 and dHax3(N241/C183). dHax3 contains a central
repeat domain, a nuclear localization signal (NLS), and a transcriptional activation domain
(AD). The central repeat domain consists of 11.5 repeat units.
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SOFEGITIL ST NEETHDH Z BRI (Fig. 1-2),
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Fig. 1-2 (A) Schematic representation of the luciferase reporter assay used in this study. TALE-
expression vector and luciferase reporter vector were co-transfected into HelLa cells. Twenty
four hour after the transfection, luciferase activity was determined to assess TALE binding
ability. (B) Luciferase reporter activity of wild-type dHax3(N241/C183) for reporter vectors
with TALE binding sequence beginning with 5'-T/A/G/C (blue, red, green, and purple,
respectively). Data are expressed as means £ SD. n = 3.
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AN E o TR L7z & 2 A, W232Y BE#LRZ R < 2 TOBEHRIZIHB VT 5-T i
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Fig. 1-3 (A) Recognition of a 5'-T by W232 in repeat-1 (PDB: 3UGM). (B) Luciferase
reporter activity of wild type and W232 mutants for reporter vectors with dHax3 binding
site beginning with 5’-T/A/G/C (upper). The luciferase activities of W232 mutants for
reporters with 5-A/G/C were less than 2 % of that of wild type for 5'-T sequence as shown
in the lower panel. In both panels, the luciferase activity of the wild type for 5° -T was
defined as 100. Data are expressed as means + SD. n = 3.
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WTHZET, LAR—Z—EFIIREAT D TALE O 7 X EBEESN 2155 Z &
T& 5, ZHETIZ, TALE L% /378 T % Ralstonia TALE 7% 5'-G B4
EEMETHZENREIN W2 D, A7 ) —= 72 5-A, 5-C B
S & FRREES & L CHWZ[28], A7 U —=2 T OfER, 5-A. 5-C EFIWT
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Fig. 1-4 (A) Schematic representation of the B1H system used in this study. Four amino
acid residues, K230-S233, were randomized shown as XXXX. (B) Sequences obtained
from the dHax3(N241/C183) library with a randomized loop region are displayed as a
sequence logo. The upper and lower panels show the results using the 5'-A and 5'-C
reporters, respectively. (C) The luciferase reporter activities of the mutants SRGA, SRPA,
ARGA, and ARPA. Data are expressed as means + SD. n = 3.
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:n%mn:yF@$Kﬁmc’ﬂbfmwﬁmﬁ%r#RWDMﬂﬂffﬁé
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WG 72N D T L S STV 5 [45,46], Z 0D DS &S RVD
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5mC ZIFEHIE LA 7 V== T 2THITHTED . KIBEMEFHICHEL L
TW5 DNA A FNALEERZ TH D Dem A FF7—VIZHE B LT-[47], Z DEEHEIX
CCTGGEHNF D 2FEH D C & AF kT %, £Z T, CCTGG % & ohcd| & iR
H &3 % TALE ZxEl L7 (Fig. 2-1) (LR Z @ TALE % TALpem & &l d %),
72, TALE IZN RIGANCAZET 22 =y OGN, @EEAI A~y FI2 LD
WA Z T T VW ENHMBN TV A[48,49], = Z T5mC iBikiclbs 2=y
OB ERKIZT D728, Dem A F 7 —Vi8i#kAc Y % TALpem ZZRIBLSI D 5'K

SN BLE L7z, TALpem BEHIBLHNZ S de L AR —F — 77 2 X RO X F L RIRGE

EARDIZD, A7) == TICHWA RBEHR DO LR —F =7 T A N
B L., FEAFIARIRAED CCTGG Als Z Y3 5 Hil[RE%SR Tdh 5 PspGl 12 &
% BIWr LR 21T > T2 1% BBRVKENT X 0 G~ & — o OfElT 217 - 7= (Fig. 2-2A)
VIR—% =77 23 Ri& PspGl (2 Lo THIMrs oo 2 v, LAR—#
— 7T A RRKRIBENTEINIZATF /ULENTWD Z EARBE N, 5mC
B2 =y FN2ELTED, AT MEES=ITS C 28T 5o2=y M
5=y F2DORVDBIOZDRIKEDFAT I /BE T X LMELTETA4 T
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1Tolo ZA, BHEOERK=y "GN, LML, oA RK2=
v OEHINHIE, FEEDESI X — & BT 2
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Fig. 2-1 Schematic representation of the bacterial one-hybrid screening for 5mC-specific
TALE unit. The TALE-o fusion protein targets the sequence containing Dem methylated
cytosine (red) on the promoter of the HIS3 reporter. The TALE contains 14.5 units with
RVDs “NG”, “HD”, “NI”, and “NH” for T, C, A, and G recognition, respectively. Target
DNA sequence in the reporter vector is aligned to the TALE units. Four amino acid residues
(11-14) of unit 2 were randomized and are shown as XXXX.

(A) Dcm- Dcm+ (B)
BamHI - + + - + + BamHlI
PspGl = = + = = + PspGl
1 2 3 4 5 6 1 2 3 4 5 6

Fig. 2-2 Methylation status confirmation of the reporter vectors. BamHI and PspGl
digestion of (A) the pH3U3 reporter vectors or (B) the 3xTAL___/pGL3 reporter vectors.
Plasmids were digested by BamHI for 1 hour at 37 °C for linearization. Then they were
digested by PspGl for 1 hour at 75 °C. Lanes 1-3; plasmids extracted from the Dcm~— strain.

Dcm

Lanes 4-6; plasmids extracted from the Dcm+ strain.
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Ltk (Fig.2-8), £ 2T, Bbhe 2 TOEREKL=y Ol
W%, VST =T =B LBy =T AT ko TEMCHIT 5 = LIz L
oo EPERK= F A AT TALom EEEGIEIEL KA A v L ORE S 2730
BEERLLT-, £ 7 25 —PREETFO S 0T — X —ERALIC TALpem A2 IR
Sl 3 a B —F D LA— 4 — 27 % —3xTALon/pGL3 % {8 L 7=,

3xTALoem/pGL3 % Dem (=) H5 LT Dem (+) ORBEAHEIT 5 = & T, 3
AF M, AFIMERIED LA — 5 =~ 5 — % B LT U F2hEh C L
R—H— 5mC LAR—F—LRiLT D), 2O0DLKR—F—T7Z—DAF Ak
IRREIX PSpGIIZ & 2 UITIC L » TR 21T > 7= (Fig. 2-2B).

H
D

N[N|N
H|G| I |G

HIH|[H|H|H
D

6 Z
o
o
o

0 Z
e

— RVD
1213 0
LTPEQVVAIASXXGGKOALETVORLLPVLCQAHG

= o
11- XXXX-14
-

Fig. 2-3 Sequence logo of the RVD and their neighboring amino acid residues of TALE
units selected by B1H screening. Any pattern was not identified from the logo.
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ERIKZ = FOFHMICHESL > T, ETEEAFD TALE == k@ 5mC ZefR {4
BN T 2T —PUR—Z—T v 25> Titi L7~ (Fig.2-4), C#IRAYT
HDHLEMESN TS RVDHD” (R AF T TANRTXUMR) b Hoa=y
M (BLF“HD> = F &KFLT D) 2= F 2IZHW=%E . TALpem 13 5mC
LR—F =XV CLAR—F—IZx LTELYmWIEREEZ R LT, — ., “NG”=
=y b=y b 2ITHWEHEIZIE, CLEAR—Z—L 5mC LR—& — (x4
HIEMEICEWZIZFE A R b o7, T OFERITER » 7 ExH
VWTAT > 7= Electrophoresis mobility shift assay (EMSA) D& 58 & HFHBI L T/

(Table 1), YA EDOFETENDS “NG?=> D A F/UALGRAIEEITLT L HmE< 7
WEWH Z ERIRENT,

Wiz, BRAEK2=y FOBMCERMEE LY T 2T =P LR—F—T v A
& o TEHl L7z (Fig. 2-5A) £ R k2= F D H H “SWGG”, “RMAA”, “RNAA”,
“QSAA”, “RIDS”, “QNSS”>~ = KM, “NG”==v h LD & &V 5mC BIEN
D LENbrotz, LL, 20 =y bOIEMHIZE LKL, FEAILH
LWEEZ bz, BREN 22, @0 omC #IREZ R LA R K= |
DI B, 3ODEFEMKRMAA”, “RNAA”, “QSAA”L = MIBWT, % 25%
EPNAATHEL TWe, 22 TRIS, 2ZOEERSTH L% 258 KD AA %
EE L, B 2 AT U DML LIZ“XXAA B 2 2T A 75 U — % /Rl
L.BIHAZ U —=2712X Y 5mC &ER=2=> FDOENEZIToT, A7 U —
=B ELNEERKI =y PO SMCERMEZ LY 7 2T —P L R—Z—
T AT X o TR L 7= 55 5. “AGAA”, “REAA”, “STAA”, “NSAA”, “CSAA”,
“SAAA”, “NKAA”, “ASAAZEFAR =~ = > F A\ bmC ZEIRVEZ 7R L7- (Fig. 2-
5B), ZDOH THEFI“ASAA” =y Db EWIEEZ R LT, “ASAA =

MIVLAR—=H—=TFZAI RORXAFNACORREIZHAF L TELY EWIEEEZ R LT
ZEDD, ATFUBIRTFHNTER Y R U EREHR L 0D Z iR anTz (Fig.
2-6)

S HIZ, “ASAA” = F® 5mC #IR %2 EMSA IZ L > THaMI L7 (Table
2), “ASAA”==v N & ETe TALpem IZ CELFI L D & 5mC B3 LC 1.9 fi55
WEIFMEAZ R LTz, —F . NG ==y M & E T TALoem DHEITIEL, 5mC EEFIIC
KT HHAEL C BlAD 12 ORI Tho7Z &b, “ASAA” L= F)
“‘NG"==» F LD HEWATFIGERIREEZ AT 5 Z LR,
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EC m5mC

Relative luciferase activity

NG HD mock

Fig. 2-4 Luciferase reporter activities of TAL,_ having RVD “NG” or “HD” at unit 2

position. Luciferase activities were normalized to that of RVD “NG” for the SmC reporter.

Data are expressed as means + SD. n =3

Table 1 K, values of 11.5TAL_ having RVD “NG” or “HD” at
unit 2 position to dsDNA containing a TAL,_ binding site with

unmethylated or methylated cytosine.

Ky (nM)a i
Unit 2 4 (NM) Relative K
C 5mC__ (C/5mC)
NG 95 = 23 74 = 36 1.2
HD 43 = 11 105 = 18 04

@ Determined by EMSA
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Fig. 2-5 Base specificities of the units selected by B1H screening. (A) Luciferase reporter
activities of TAL_having the units identified from “XXXX” library for reporter vectors

with C- or 5mC-binding sites. The red square indicates “XXAA” mutants. (B) Luciferase
reporter activities of TAL . having the units identified from “XXAA” library for reporter

vectors with C- or 5mC-binding sites. The red square indicates the “ASAA” unit. The
activities were normalized to that of RVD “NG” for the 5mC reporter. Data are expressed
asmeans + SD.n=3.
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16 - Methylation levels (%)

O W25 ®m50 m75 m100
> 14 -
=
8 12 "
QO
§ 17 T o 1
S 0.8 - I
2 06 - L
=
& 044
0.2 -
O_
ASAA NG HD

Fig. 2-6 Methylation-dependent transcriptional activation of TAL_  with the “ASAA”
unit, RVD “NG” or RVD “HD” at unit 2. Luciferase activities of TAL_for reporter

vectors with different methylation percentages were examined. Each luciferase activities
were normalized to that of TAL  with RVD “NG” for the 100 % methylated reporter.

Reporter vectors were prepared by mixing C and 5mC reporters in the indicated ratios. Data
are expressed as means + SD. n = 3.

Table 2 K, values of 11.5TAL _having the “ASAA” unit or RVD
“HD” at unit 2 position to dsDNA containing a TAL ,_binding site

with unmethylated or methylated cytosine.

Ky (nM)2 -
Unit 2 ¢ (NM) Relative Ky
C 5mC (C/5mC)
ASAA 235 10 121 =20 1.9
NG 95 £ 23 74 £ 36 1.2

@ Determined by EMSA
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HH ALa=v b EAWERERGT O A F AR AR 2275 Ak

LI W T, v by DA FAIZEIZ CpG X 7 L AT REALd > k
UoTEIZI D, £ZT | “ASAA”== v K5 CpG BLAIH D 5mC Z kil T 5 7>
EIMERRDT-D, CpG & & Tells i) & 9% TALE Zi%it L. EMSA (2
Lo T OREABFWEEZFE L= (Fig. 2-7, Table 3), 5mC ikl =v k& LT
NG ==y M ZHW=5HEIZ1E 5mC BLF & C BLANT 39 5 5 GBI I3 21X
FEAERLNRNoT=, — ., “ASAA”L = b & HW=5E121E., 5mC B4
WXL TR mOWREAEBIMEEZ R LT, 26D Z &b, “ASAA”2=> I
CpG BLFIH D 5mC Zinl 3 28N E2HTHZ Lhbhrolz, LarL., “ASAA”
2=v & 2 DF T TALE OAIZIE, 5mC LA 33 28R ML H 72 )
-7- (Fig.2-8, Table4), Z D Z &%, “ASAA”L = hDFEABFMENZ T E
LW 2 oD =y hagETeZ & TTALE &K & L COREAEMMENK
KR TETCLEIZEDNEREEEZOND,
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“ASAA" or “NG*
/

H[N N[N[H[N[N[NJH[H[N[N[H[H[H][N [AO
N ID|I N|c|D|c|N|N|[D|D[N|[N|[D|D|D|N c

s —TCACGTCTGGCCGGCCCGC— =

Fig. 2-7 The design of TALE that targets the sequence containing CpG. C or 5mC
was used at the cytosine colored in red for EMSA.

Table 3 K, values of TALEs having “ASAA” unit or RVD

“NG” at unit 3 position to dsDNA containing the target
sequence with unmethylated or methylated cytosine.

Ky (UM)?

. Relative K
Unit 3 d
C 5mC (C/5mC)
ASAA 23 +0.2 1.5+0.2 1.6
NG 0.9 + 0.1 0.8 = 0.1 1.1

@ Determined by EMSA
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H|N N[N|H|N|N|[N|H NNHHHNIf c

N |p|I N|{G|D|G|IN[N]|D NIN|D|D|D|N
s —TCACGTCTGGCCGGCCCGC— &

Fig. 2-8 The design of TALE that targets the sequence containing two CpGs. C or 5mC
were used at the cytosines colored in red for EMSA.

Table 4 K values of a TALE containing two “ASAA” units to dsDNA
containing the target sequence with unmethylated or methylated
cytosines at the two CpG sites shown in (Fig. 2-8).

Kq (UM)?

Relative Ky
Cx2 mC x 2 (C/5mC)
ASAAX 2 2.1 %= 0.1 2.0 = 0.1 1.0

@ Determined by EMSA
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WIZ “ASAA”L = FDOWNLES /7 I DNA ~O i afREMEZ FH R 5 7= 6, NAE
BAG 1 D A T AR BEIK ) 7R i 515 ML 23 Z+ 7=, Ras association domain-
containing protein2 (RASSF2) (3 lEInFDOE D> TH Y | RASSF2 ¥ /37
B3 Miaicxt LT AR b—v A &2§589 5[50, 51], RASSF2 O 7' 1 & — & —1iH
832 < OIHFEREMBICBNTEEICA T EEZZIT TWDLZ Enb, Ei2k
D~v—N—Z7x 01535 EE 2 BN TUVWA[52], SW480 & HCT116 fifnidE 725
RASSF2 7 &—4 —D AT /WALIREZ & D Z & A STV H[50], iR
® RASSF2 71 E—&Z —fHIRD A FIALREZ SA P LT 74 F— T TR
BEIZE > TR 2 A, im0 SWA80 HlIIC B W TIXEEIC A F k&
TEY, HCTLL6 Ml TIXIFE A E AT LI TV W Z &b~ 7= (Fig.
2-9), £ Z T, RASSF2 7' 1 & — & —HIl D CpG Z B Tef\ A 47 & L7z TALE
Zaxat L7z (Fig.2-10) (LT TALrassre & Kl T D), TALrassrz DEEHIECLS~D
FE G2 & > T RASSF2 B fn 1 & i AL S/ 5 72912, TALrasse2 (2 p300 & A k>
TEFNET VAT 2T —EBE2FE LT, © LT, TALrassr2-p300 fls % > /37
'& % SWA480 35 L ONHCT116 M H IZ 78 B < RASSF2 O3B & 48k % RT-gPCR
IZ X > TRHMili L7z, “ASAA”= =y MIBIL TiZ, AF /ML= RASSF2 7' =
T— X —% 1D SW480 ML IZFHL S B2 GBI O A B R EIE AL N A Uz

(Fig. 2-11A), —J7, “NG”== MBI L Tix., SW480 ffifid & HCT116 Hifiz D
W7 CEREGIE ML N A U7z (Fig. 2-11B), 2D Z &b, “ASAA L=~ [
SW480 #ifia T DA RASSF2 DERFIEMEL ZFHE L7 2 & 1E, M oEWI(C
KD TURT 272 a ROBNL, 7T UBEOEWVICHEKRT S
DTIE7e <, “ASAA== v MT L - TAFIHLEHRINA 72 TALE O S04
LR ThHD EEZLND,
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0000000000000 00000
00000000000 0000000
00000000000 0000000
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+
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000000000000000000
00000000000000000e U = Methylated
000000000000000000 O = Unmethylated

Fig. 2-9 Methylation status of the target region including TAL binding site. Data were

RASSF2
obtained by bisulfite sequencing of the genome prepared from HCT116 or SW480 cells
(HCT116; n=10, SW480; n=9). Red arrows indicate the CpG position targeted by
TAL

RASSF2

Promoter

5! CAGGAGACAAGGGGAGGAAGAAAGGCGA;AGGCAAG 3

T | |
3 GTCCTCTGTTCCCCTCCTTCTTTCCGCTTCCGTTC &

C TAL rassr2 N

Fig. 2-10 Design of TAL _ ...,
is highlighted with light blue. The target 5mC is colored in red.

-p300 that targets the RASSF2 promoter region. The target
sequence of TAL

RASSF2

_27-



(A)

HCT116 SW480
(€) (5mC)

1.5 A
1 A |
0.5 A

o -

HCT116 SW480
(5mC)

1.5 +

Relative expression levels of RASSF2
Relative expression levels of RASSF2

(B)

10 ~ 10

Relative expressionlevels of RASSF2
(=]

Relative expressionlevels of RASSF2
(=]

Fig. 2-11 Twenty-four hours after transfection of (A) TAL_,...,-p300 (“ASAA”) or (B)
TAL 5s6,P300 (“NG”), relative expression levels of RASSF2 mRNA in HCT116 and

SW480 cells were examined by RT-gPCR. The expression levels were normalized to those
of GAPDH. Data are expressed as means + SD. n = 3; *P < 0.05.
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PLED XYz ez T Dem A F 7 —8BEFHLZBIH A7 ) —=>
TIZE->T, @nomC & RMEEZ B OANLTALE 2=y FZAIRS 52 LN TX
7o F72. ANLz=v MIANTEY /7 L DNA IZX L THEV 5mC ZEIRME2 R L
oo A7V —=0 T2 Ko TEWEREZ LSy N2ELZ ENTEE
HOOESLE LT, 7T /7 ¥ 2% RVD 721 T2 <, ZDEIEALICE
THRELIZZERNEZ NS, A=y hOREHMMEITZE Em<I1E72
<., WEOHRMITH DA, AFFEIC LY TALE 2 4AEMR+H 7 7 2 DNA OfEE O
HALIZ A FIALIREEIRAFICHE A S D Z E N[ E 7o T2, A T ULIKFER)
AEREEZ AT D TALE (X, =B V=R T 4 7 AR E#ED D ETHI172Y —
N D EER LIS, Bl AR, Rk L7 TALE Z W% Z & TR 5mC
DARREZAL 2 RIS 35 Z E N A[REIC 72 D, £ 72 TALE ZHRE N1, X7
L7 —¥, DNA Effi#E/2 L E@ME 385 2 & T, fx OBG - HREL
NED A FIARIRBEIAFRCFHEE T 5 2 E N AREIC 72 D, 5mC Otz & A RN
(3 BRI FAET D23, (BRI 28N, 5 TALE == |
ZRAIHT 2 & W) R OBEEIL, oEfERIC G A< #EH T 5, AWF5EIE
5mC I L UM OB IE D AW FRIBEREIC DWW T ET 2 720 O - 72 FiE%
BT 2D THDEE XD,
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=1

Gy
VEN

AR TIE, TIVBOT X2 MbE RKBEICE DAY ) —=2 7 A a
DRI FERIEEBRET 2 2 LT, TALE & v /37 B OBRRLA ICER Y ALA T2,
H—# CTlE, TALE O 5K HEGERIC Y v — b-1 oo W232 N EE /& E % ¢
DT LHERTEEBIC, ZTOVUE— h1 ICHELET Z & T 5 AR IR TE
L7V TALE I8 % = L Icpsh Lz, $725 8 ClE, RIAD TALE 2= v
MIBZE %M 2 LT, 5mC IC@ VBRI TR AT 5 TALE == F OAIRIC
I L7, E7AIB L 7= A To=w R 2 VT, WIEEE T % A F /LI BE(E
CTEMALT 5 2 LA TE T, SR AEMTH 2 LT, SNE TEMICTE R
Mo TZBSNRE G D TALE ZEkGHTE 5 2 &b, AFJERCRIL TALE 24
U & o B, m = 2T ¢ 7 AR & m - 1a0E 7 82 ~DJ
H#irEsn s,
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F—EICBT 5 EER

TALE Z V237 BDT YA~
dHax3(N241/C183)»> 7 X / FEECHNIILL T D@ ) Th %,
MPGSRTRLPSPPAPSPAFSADSEFSDLLRQFDPSLENTSLEFDSLPPFGAHHTEAATGEWD
EVOSGLRAADAPPPTMRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQOQ
QEKIKPKVRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVKYQDMIAALPEATHE
ATIVGVGKQWSGARALEALLTVAGELRGPPLOLDTGQLLKIAKRGGVTAVEAVHAWRNAL
TGAPLN 242
LTPEQVVAIASHDGGKQALETVQRLLPVLCQAHG
LTPEQVVAIASHDGGKQALETVQRLLPVLCQAHG
LTPEQVVAIASHDGGKQALETVQRLLPVLCQAHG
LTPEQVVAIASNGGGKQALETVQRLLPVLCQAHG
LTPEQVVAIASNGGGKQALETVQRLLPVLCQAHG
LTPEQVVAIASNGGGKQALETVQRLLPVLCQAHG
LTPEQVVAIASNSGGKQALETVQRLLPVLCQAHG
LTPEQVVAIASNGGGKQALETVQRLLPVLCQAHG
LTPEQVVAIASHDGGKQALETVQRLLPVLCQAHG
LTPEQVVAIASNGGGKQALETVQRLLPVLCQAHG
LTPEQVVAIASHDGGKQALETVQRLLPVLCQAHG
LTPEQVVAIASNGGG 634
RPALESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPALIKRTNRRI
PERTSHRVADHAQVVRVLGFFQCHSHPAQAFDDAMTQFGMSRHGLLOQLFRRVGVTELEA
RSGTLPPASQRWDRILOASGMKRAKPSPTSTQTPDQASLHAFADSLERDLDAPSPMHEG
DQTRAS 817

= JE— h-1 7% 2LERNL

= RVDs

TIAI R F—DER

1. dHax3(N241/C183) 7 Bl 7 % —; dHax3(N241/C183)/pCMVt

pLenti-EF1a-Backbone(NG) (Addgene plasmid 27963) %7 > 7" L — NI\, dHax3

DONEKUE A A 241 72 1k (AA: 48-288), C Kut KA A > 183 7 2 /i
(AA:678-860) . I8 LU D FIICNLE T DEEATS 7 T /b BrGIEMEIL B A A
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> (VP64) % a— R LI IALHIHRNAL 2 PCR {EIC L 0 Mg L 7-[24, 53], HHilE L
oW i % TR B W THRBEHAZFHFESTH CMV 7Y rEt—%—%2 5
pCMV-AD (Stratagene) ~~X7 % —H1® BamHI, Kpnl %1 MIIFA LT, ZDO~X7
% —® Nhel, Stul ¥ M, 115V IRL 2=y MNMERE 72— N9 2 HE LRSI %
A L C dHax3(N241/C183)/[pCMVt #ERL L 7=, 115 VKL= ~Elkix
Golden Gate TALEN and TAL Effector Kit 2.0 (Addgene Kit # 1000000024) (Z LY
dHax3 & [fl U RVD ZFfo= k% a— N9 S RAES 28535 2 & CrER
L72[24], %72 W232 @ s B8 A1 High-Fidelity DNA polymerase (New England
Biolabs) % F\ T QuikChange Site-Directed Mutagenesis {£(Z X W 17> 7z,
2. NNV T 2T —BLR—H =T H—
SREGHEFE DS TIAIGIC DWT i Th 5 dHax3 FEERisI 4 &4 U = DNA
(operon) ZARMHEH L 7 =—V > 7/ &¥ /=%, pGL3 (Promega) ~X7 ¥ —® Sacl,
Spel A MIHFEATHZ & TIERIL 7=,

3. ©- dHax3(N241/C183) % Hi~ 7 % —; dHax3(N241/C183)/pB1H2W5
dHax3(N241/C183) % = — R 3 % Bl 4] % B1H expression vector pB1H2WS5-Prd
( Addgene plasmid 18039) H @ Kpnl, Xbal ¥4 MIZHHE AT 5 Z & T,
dHax3(N241/C183) N Kl w 7 2 =v MG L7e ¥ X7 H %2 RIGE T

SEHL+ 5 X7 % —dHax3(N241/C183)/pB1H2W5 # 1EHL L 7=,

4. BIH LA R—% —XJ X —

SR IES A, COWT NN TH D dHax3 fii A Hlic s & & e 4V = DNA (operon)
FAMHE 7 =—V 7 X d 7=, pH3U3-mcs (Addgene plasmid 12609) @ Notl,
EcoRI %A MZHAT D Z & TIER L 72,

2 TO7 7 A FOEHIE ABI PRISM 3130 genetic analyzer (Applied Biosystems)
AAWTHT L, ELS/ERTETWDL Z L 2R LT,

YE—b-1 9475 Y —DHEE
dHax3(N241/C183)/[pCMVt =7 > 7' L— K & L, mix ka2 &7 7 4 ~—% [
W7o PCR HEIZ LD | 230K-233S #i0 & = — N9 52 NNSNNSNNSNNS
(S=G/C) LML=V v — k-1 22— KR35 DNA Wih &G, ZoWh%
dHax3(N241/C183)/pB1H2WS5 @ Bsal, Ascl ¥ NI A L7z, Hbhi-~7 ¥ —
% NEB10B Electrocompetent E. coli (New England Biolabs) (Z—=1L 7 fmuRlL—
3 EERWCTCREERR L, WEERNEZ > 72 KiE = 2 =—% 5.0Xx10°
fEZ8EW L, LB ittt 37 CT—MusaR L7212 IC, Wik b7 7 A X F&EliY
L7ebD% U E— h-174 77V —_ Library-dHax3(N241/C183)/pB1H2W5, & L
THW,
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http://www.chem-agilent.com/contents.php?id=300131

Ny T 2F—BULHR—F—T v¥&A

TALE 381X 7 % — (150 ng), V¥ 7 =T —F L R—%—~7 % — (200 ng) .
oy hr—/ X7 Z— (pRL-TK;Promega) (50ng). % HelLa fifdiZ[RIFFIZ =
VAT varylilz, N7V AT =7 v a X Lipofectamine LTX (Life
Technologies) % f\>, HE7 o v a— iZhf-> CTiroiz, FT A7 v
Utk 24 BRIV > 7 = T —BI1EYE% Dual luciferase reporter system (Promega) %
FHWTHRIE LTz,

Bacterial one-hybrid (B1H) A7 VY —=7

Library-dHax3(N241/C183)/pB1H2W5 & pH3U3 L iR— & —_7 ¥ —% KiG @
USO #k hisB- pyrF-rpoZ- (Addgene 18049) (Z [FIFREIZ T2 & #is4a L 7=, B1H screening
IE[27TNZFEH D FTVEIZHE > TIT o 72, FEBRIL NM B5HUZ 7 F~ 1 2 2 (25 pg/ml) |
TIN_=U > (100 pg/ml), 3-7 3/ U7 —/L (5 mM). Isopropyl B-D-1-
thiogalactopyranoside (IPTG) (10 uM) % & el TIT o 7o, TREERHE L 72 KIGE
® NM Bz TOR:FE 1L 37 CT 48~72 BEliT o 7=, AHFKIBEN L ST T A2
ROHEIEHN 2T L, U E— k-1 07 2/ BEECSI/ ¥ — 13 sequence logo %
FWTFR L7Z[54],

o EICB 5 EER

TIFAI 7 Z—DER
1. TALpem %8B~ 27 % —; TALpem/pCMV1t

F9°. pNG2vector (Addgene Kit#1000000024) H @ RVD % 21— K9~ 2% Hi Ffhid
ST Mfel & Hind I O F8EALS %2 QuikChange site directed mutagenesis 1412 &
DEAL., pPNG+ X7 ¥ —ZERL L 72[24], =Dk, pNG2 DOt 02 pNG2+%
AT, Golden Gate TALEN and TAL Effector Kit 2.0 (Addgene Kit #1000000024)
12XV TALpem D&V ¥ — b % 22— R3 D H AL Z85EE L, pCMVt vetor (2§
AF % Z & T TALoem/pCMVt A 1572 [24],

2. VT 2T —BLR—H =R H—

TALocm i A LS & & 2o 4 U = DNA (eurofins) ZFHffigH & 7 =—V > 7/ &7
#%. pGL3 (Promega) X7 % —® Sacl, Spel ¥ MZHAT S Z & TER L,
3. o-TALpem ZEL~ 7 % —; TALpem/pB1H2W5
TALpem & 22— K9 5% % pB1H2W5-Prd (Addgene plasmid 18039) ¢ Kpnl,
Xbal ¥ MIFHEA LT, ZHUZLY ., RIBET T TALpem © N RiflZ o 7 =
=y "PREE LTI 2 X B R BT 57 Z—, TALpem/pB1H2WS % 157-,
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4,B1H L' AR—# —~_7 % — ; TALpen/pH3U3
TALpem fii ALY &2 & oA U = DNA (eurofing) ZAHMHEHE 7 =—V 7/ &E 7=
#%. pH3U3-mcs (Addgene plasmid 12609) @ Notl, EcoRl % MIFATHZ & T
TALpem/pH3U3 %4572,
5. 11.5TALpem RIGEFEHL~ 2 Z— ; N-His 11.5TALpem/pET42b
pET42b (Novagen) @ Ndel, HindIll %1 KIZ His-tag % =— R3 55 L
Xmal, Nhel ¥+ F&&iea k4 U = DNA (5-TATGCACCATCACCATCACCAC
CCCGGGGTAGGAGCTAGCTGAA-3") (Invitrogen) #ZffiAL 72, KIZ TALpem =
— REFI % ECTEA L7 Xmal, Nhel 1 NZHiAT % Z & T N-His 11.5TALpem
IpET42b ZFHL L 7=,
6. TALRrAssr2-p300 fil & & /X7 EFEHL~ 7 Z — ; TALrassr2-p300/pCMVt
TALrassr2 388177 A2 I K% Golden Gate TALEN and TAL Effector Kit 2.0
(Addgene Kit#1000000024) (Z L 0 {E#L L 7=, & 52, pcDNA3.1-p300 (Addgene
plasmid 23252) H®» p300 7t F /N F T AT =T —8 % a2— K3 5% % PCR
5 THANE L. TALrassrz & 2 — N9~ 5B T BspEl, SexAl HA NMIZiiAT %
Z & T TALrassr2-p300/pCMVt 2 157-,

TITARAIVRIATT Y —DFRE

A RA Y = DNA (5-CAATTGCCNNSNNSNNSNNSGGCAAGCAAGCTT-3' S=
CIG ) ZHffi#HE 7T =— VU 7/ S W 7%, TALoem/pBIH2W5 @ Mfel, HindlIl
A4 MZHA L=, & 5=~ 27 ¥ —% NEB10B Electrocompetent E. coli (New
England Biolabs) (2= L7 bR L — g UiEE AW OB SR Lz, JBE iR
DI Z ST KGE 271 =—% 5.0 X108 fH 24 HE L. LB 55t 37 CC 1 Wefilks
ELERIZ, EER?»L 77 A RERIL L TXXXX-library % EHL L 7=,
“XXAA”-library (=N A Kk A U= DNA ( 5-
CAATTGCCNNSNNSGCGGCCGGCAAGCAAGCTT-3') Z M\ T, “XXXX-library
ERIBRD FIETERI L=,

T 7RI RUR—F —D 2 FIALKIEBDORER

3XTALpem/pGL3-mTK %, ECOS Competent E. coli DH5a. (= v AR P—2)
L < 1% dam=/dcm- Competent E. coli (New England Biolabs) (Z/EE s L=, <
heh% LB i ChsE%, £EL Y7 AI REZREIT 5 Z & T, TALpem #%E
HIBLHN DS A F Ak, & D W ITFEA FIARIRRED 3 X TALpem/pGL3-mTK A FH L
72 W77 A K% BamHI (New England Biolabs) THUIr LARIRAL L=, A F
IR PEOHIFREZESE PspGl (New England Biolabs) TUllr L, 7 T r—RX 5L
TEXVKENT D Z LT AFIBREZHER LTz, A TFIUEIGORR VT
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=T —BUR—=F =T Z—Z AT, IEATFNAT T A I REeKEE TR
AETHZ L TR L,

NV T 253 —BULAR—F—T &AL

TALE 3817 #— (150ng) , V¥ 7 = T —F LiR—4%—xX7 X — (200ng) .
oy hr—/ X7 Z— (pRL-TK;Promega) (50ng). % HelLa fifdiZ[RIFFIZ =
VAT varylilz, N7V AT =7 a X Lipofectamine LTX (Life
Technologies) Z MW, T 0 ha— LiZlit>T{Tolc, NI AT 203
1% 24 Wil O v 7 = Z —E1EM: % Dual luciferase reporter system (Promega) %
FWTHIE LT,

Bacterial one-hybrid (B1H) X7V —=v7
“XXXX” library & L <1¥ “XXAA” library & pH3U3 L7R— & —~_7 X —% K
55 USO £k hisB— pyrF- rpoZ- (Addgene 18049) |Z[RIFFI I Efisfa L 7=, B1H
screening |L[27NZFRHE D FIEITHE > THT o 70, FEBRIL NM S F~ A >
(25ug/ml) . ZHA_X=2V > (100pug/m).3-7 7 U TV —/L (EmM). IPTG
(10 uM) ZE LG TIT o 7z, TEERHE L 7= KIGE O NM B CoOR:3 1% 37°C
T 2T T2 BAFRIBEN GO 7 A I NOWEEEY R L, 70X A
fbZ2E8ANLTIZEHALDOT 2 WEds <% — % sequence logo [54] % VTR L7z,

Electrophoresis mobility shift assay (EMSA)

- BN T BB O Y

TALE 3L pET42 ~7 % —% KIGE BL2L(DEI)MRIZHE L Lo 7 AETIE

BHAHL L7214, 0.2mM IPTG 777E . 18 “CT 12 IpfilisaE L7, #EHt%. Buffer
A (50 mM NaH2PQ4, 300 mM NaCl, 10 mM imidazole, 2 mM sodium azide, pH 8.0)
T CEE RS, RS2 T 74 =T 4 —/a~v M T T 4 —IZkoT
KR 7= [ 7 & HisTrap HP  (GE Healthcare) . &% A : 20 mM NaH2POy4, 500
mM NaCl, 5 mM A X %~ —/L, 2 mM sodium azide, pH 8.0, ¥AH#Z B : 20 mM
NaH2PO4, 500 mM NaCl, 500 mM imidazole, 2 mM sodium azide, pH 8.0], &5 i7-
BRI BITEIS, ~NY AT BTk o THBL L 72 [ A HiTrap Heparin HP

(GE Healthcare) . ¥ H#Z C : 10 mM NaH2PO4, 2 mM sodium azide, pH 7.4, ¥
#% D : 10 mM NaH2POg4, 2 M NaCl, 2 mM sodium azide, pH 7.4], 27 Vg
sa~ N7 40—l o> TR L7 [ 7 4 Superdex 75 (GE Healthcare) | %
Hif% E : 480 mM KCI, 1.6 mM EDTA, 2 mM DTT, 12 mM Tris-HCI, pH 7.5], % >/
7 B IX SDS-PAGE (2 L » THERR L. # v /37 B IREE1T 280 nm D WL -
ETHIETHERHLE,
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- 1= DNA W7 o3 5l
7= DNA Wi Fridik o X 9 12 L7=, #ER) DNA Bl % &de4 U = DNA

MY 5" KA 6-FAM T F L U7 HHAEC S 2 &R BE 100 nM & 72 % K 9 1Tk

TR L7-%. 95 ‘CT 10 oA L, D% 90 0 T30 CETHmAEILT

—— )L &¥, L7 DNAESNIILLTOMEY Th 5,

TALpcm 1) DNA

Fwd: 5-CCGCGGCCGCTCX (C or 5mC) TGGTATATCCCCCGAGGAGTTCG-3'
(5'F T 6-FAM T ~L LT= b D& L7T2)

Rev: 3'- CGAACTCCTCGGGGGATATACCAGGAGCGGCCGCGG-5'

TALgassr2 1217 DNA

Fwd: 5-CTCAGCAGTX (Cor5mC) GCCTTTCTTCCTCCCCTTCGTTAGC-3'
(5'F T 6-FAM F~L L= b D& LT2)

Rev: 3- GCTAACGAAGGGGAGGAAGAAAGGX (Cor5mC) GACTGCTGAG-5'

« EMSA T X % 5 G 8N O T

TALE OfEGISIE, 12mM Tris-HCl, 60mM KCI, 2mMDTT, 25%7 Ut =
—/L'. 5mM MgCl,. 100 ug/mL BSA. 200 uM EDTA. 0.05 % NP40. 25 ng/uL poly(dI-
dC)(dI-dC) double strand % & ¢ 5k 41 C 2.5nM @ FITC 123k DNA W & 25 °C
T3OMA v FaX—varT5Z EICLVITolz, MEKIS%., WikE 4 C
T30 A v FaX—v a3 Liztk, U2 TAE SRR T 1.3% 7 A a—A 7
ZHWT 4 CT 20 pMESKEI L, # "\ 7EEREA LTS DNA Ll
DNA & %458 L7=, k@t D7 11% Typhoon FLA 9500 (GE Healthcare) % >
THesZ L. Image J software (NIH) 33X, LA %27 F 7 (Synergy Software)
Z N TEHT L T2,

WNAYWNT A " —I VT
7 7 2 DNA 13 NucleoSpin Tissue (#1734 A) (X V[ L7z, /3o Pv
7 7 A b IiE EZ-DNA Methylation-Gold Kit (ZYMO research) % FHu T, #ELE
70k a— o TT 2 T2 S BV 7 7 A N ZEHA% D DNA % Zymo Tag DNA
polymerase (ZYMO research) % VT PCR (2 & - CTHilE L. TOPO TA vector
(Thermo Fisher Scientific) (24§ A L7=, i ABCS O FEELS % 72 L, QUMA ¥
7 b =TI K o THET L 72 [55].

TALRAssk2-p300 D 8 F L A7 =7 a3 & RT-gPCR
TALRassr2-p300 FHL 7 #—% HCT116. SW480 Ml h T v A7 =/ v a v
L7ce BT U RAT7x7 v a 3% Lipofectamine 3000 (Life Technologies) .
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Lipofectamine LTX (Life Technologies) Z V>, #3E7 1 f a2 — L2t -> T{T o
72o 24 B§ff#% ., b—4 /L RNA % NucleoSpin RNA (¥ 1 F /34 %) % W Cla
L7z, 500 ng ® F—% /L RNA Z g5 & LT, PrimeScript RT reagent Kit with
gDNAEraser (¥ 71 7 /N4 ) % VT cDNA (255 7=, & & PCR % PowerUp
SYBR Green Master Mix (Thermo Fisher Scientific) %z HT47 -7z, HIEIZIE 7300
Real-Time PCR System (Thermo Fisher Scientific) # M\, =2> br— /L& &
L T Glyceraldehydes-3-phosphate dehydrogenase (GAPDH) % Fv 7=, fEfH L7~
TA~—IZLTDEY ThH 5,

RASSF2

Fwd: 5'-AGAATGGACTACAGCCACCAAAC-3'

Rev: 5'-CACAATGAACTCGTCTTCTTCCTC-3'

GAPDH

Fwd: 5'-CCTGTTCGACAGTCAGCCG-3’

Rev: 5'-CGACCAAATCCGTTGACTCC-3’

ZURIEDTYA v

TALpem OESNILL T DY TH 5,
MDPIRPRRPSPARELLPGPQPDRVQPTADRGVSAPAGSPLDGLPARRTVSRTRLPSPPA
PSPAFSAGSFSDLLRPFDPSLLDTSLLDSMPAVGTPHTAAAPAEWDEAQSALRAADDPP
PTVRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQOQQEKIKPKVRSTVA
OHHEALVGHGFTHAHIVALSQHPAALGTVAVTYQHIITALPEATHEDIVGVGKQWSGAR
ALEALLTDAGELRGPPLOLDTGQLVKIAKRGGVTAMEAVHASRNALTGAPLN
LTPDOQVVAIASHDGGKQALETVQRLLPVLCQDHG
LTPDOQVVAIAXXXXGKQALETVQRLLPVLCQDHG
LTPDOQVVAIASNGGGKQALETVQRLLPVLCQDHG
LTPDOQVVAIASNHGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASNHGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASNGGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASNIGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASNGGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASNIGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASNGGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASHDGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASHDGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASHDGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASHDGGKOQALETVQRLLPVLCQDHG
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LTPDQVVAIASHDGGKQALE

SIVAQLSRPDPALAALTNDHLVALACLGGRPAMDAVKKGLPHAPELTIRRVNRRIGERTS
HRVADYAQVVRVLEFFQCHSHPAYAFDEAMTQFGMSRNGLVOQLFRRVGVTELEARGGTL
PPASQRWDRILQOASGMKRAKPSPTSAQTPDOASLHASPKKKRKVEASGSGRADALDDED

LDMLGSDALDDFDLDMLGSDALDDFDLDMLGSDALDDFDLDMLINSRDYKDDDDK *

= SNGG, SHDG or the sequences of the mutants selected from B1H screening
= RVDs

=NLS

= activation domain (VP64)

= FLAG tag

o-TALpem DESNEILL T DY Th 5,
MARVTVQDAVEKIGNRFDLVLVAARRARQMQVGGKDPLVPEENDKTTVIALREIEEGLI
NNQILDVRERQEQQEQEAAELQAVTATAEGRAAADYKDDDDKFRTGSKTPPHGTHHHHH
HELATMDPIRPRRPSPARELLPGPQPDRVQPTADRGVSAPAGSPLDGLPARRTVSRTRL
PSPPAPSPAFSAGSFSDLLRPFDPSLLDTSLLDSMPAVGTPHTAAAPAEWDEAQSALRA
ADDPPPTVRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKV
RSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVTYQHI ITALPEATHEDIVGVGKQ
WSGARALEALLTDAGELRGPPLQLDTGQLVKIAKRGGVTAMEAVHASRNALTGAPLN
LTPDQVVATIASHDGGKQALETVQRLLPVLCQDHG
LTPDQVVAIAXXXXGKQALETVQRLLPVLCQDHG
LTPDQVVATIASNGGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASNHGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASNHGGKQALETVQRLLPVLCQDHG
LTPDQVVATIASNGGGKQALETVQRLLPVLCQDHG
LTPDQVVATASNIGGKQALETVQRLLPVLCQDHG
LTPDQVVATASNGGGKQALETVQRLLPVLCQDHG
LTPDQVVATASNIGGKQALETVQRLLPVLCQDHG
LTPDQVVATASNGGGKQALETVQRLLPVLCQDHG
LTPDQVVATASHDGGKQALETVQRLLPVLCQDHG
LTPDQVVATASHDGGKQALETVQRLLPVLCQDHG
LTPDQVVATASHDGGKQALETVQRLLPVLCQDHG
LTPDQVVATASHDGGKQALETVQRLLPVLCQDHG

LTPDQVVATASHDGGKQALE
STVAQLSRPDPALAALTNDHLVALACLGGRPAMDAVKKGLPHAPELIRRVNRRIGERTS
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HRVADYAQVVRVLEFFQCHSHPAYAFDEAMTQFGMSRNGLVOQLFRRVGVTELEARGGTL
PPASQRWDRILQASGMKRAKPSPTSAQTPDQOASLHASSRD*

= Randomized region of repeat 2
= RVDs

= FLAG-tag

= His-tag

11.5TALpem DECHNZLL T D LBV TH D,
MHHHHHHELRTRLPSPPAPSPAFSAGSFSDLLRPFDPSLLDTSLLDSMPAVGTPHTAAA
PAEWDEAQSALRAADDPPPTVRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLG
YSQOQQOEKIKPKVRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVTYQHIITALP
EATHEDIVGVGKQWSGARALEALLTDAGELRGPPLQLDTGQLVKIAKRGGVTAMEAVHA
SRNALTGAPLN

LTPDQVVAIASHDGGKQALETVQRLLPVLCQDHG
LTPDQVVAIAXXxXxXGKQALETVQRLLPVLCQDHG
LTPDQVVAIASNGGGKQALETVQRLLPVLCQDHG
LTPDOQVVAIASNHGGKQALETVQRLLPVLCQDHG
LTPDOQVVAIASNHGGKQALETVQRLLPVLCQDHG
LTPDOQVVAIASNGGGKQALETVQRLLPVLCQDHG
LTPDOQVVAIASNIGGKQALETVQRLLPVLCQDHG
LTPDOQVVAIASNGGGKQALETVQRLLPVLCQDHG
LTPDOQVVAIASNIGGKQALETVQRLLPVLCQDHG
LTPDOQVVAIASNGGGKQALETVQRLLPVLCQDHG
LTPDOQVVAIASHDGGKQALETVQRLLPVLCQDHG

LTPDOQVVAIASHDGGKQALE
SIVAQLSRPDPALAALTNDHLVALACLGGRPAMDAVKKGLPHAPELTRRVNRRIGERTS
HRVADYAQVVRVLEFFQCHSHPAYAFDEAMTQFGMSRNGLVQLFRRVGVTELEARGGTL
PPASQRWDRILOASGMKRAKPSPTSAQTPDOASLHASLHAFADSLERDLDAPSPMHEGD
QTRAS*

= ASAA, SNGG, or SHDD
= RVDs
= His-tag

TALRrassr2-p300 OELHNILL T D E B TH D,
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MDPTRPRRPSPARELLPGPQPDRVQPTADRGVSAPAGSPLDGLPARRTVSRTRLPSPPA
PSPAFSAGSFSDLLRPFDPSLLDTSLLDSMPAVGTPHTAAAPAEWDEAQSALRAADDPP
PTVRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVA
QHHEALVGHGFTHAHIVALSQHPAALGTVAVTYQHIITALPEATHEDIVGVGKQWSGAR
ALEALLTDAGELRGPPLQOLDTGQLVKIAKRGGVTAMEAVHASRNALTGAPLN
LTPDQVVATAxxxxGKQALETVQRLLPVLCQDHG
LTPDQVVAIASNNGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASHDGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASHDGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASNGGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASNGGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASNGGGKQALETVQRLLPVLCQDHG
LTPDQVVATIASHDGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASNGGGKQALETVQRLLPVLCQDHG
LTPDQVVAIASNGGGKQALETVQRLLPVLCQDHG
LTPDQVVATIASHDGGKQALETVQRLLPVLCQDHG
LTPDQVVATIASHDGGKQALETVQRLLPVLCQDHG
LTPDQVVATASNGGGKQALETVQRLLPVLCQDHG
LTPDQVVATASHDGGKQALETVQRLLPVLCQDHG
LTPDQVVATIASHDGGKQALETVQRLLPVLCQDHG
LTPDQVVATIASHDGGKQALETVQRLLPVLCQDHG
LTPDQVVATIASHDGGKQALETVQRLLPVLCQDHG

LTPDQVVATIASNGGGKQALE
STVAQLSRPDPALAALTNDHLVALACLGGRPAMDAVKKGLPHAPELTIRRVNRRIGE
RTSHRVADYAQVVRVLEFFQCHSHPAYAFDEAMTQFGMSRNGLVQLFRRVGVTELEARG
GTLPPASQRWDRILQASGMKRAKPSPTSAQTPDQASLHASPKKKRKVEASGSG
IFKPEELRQALMPTLEALYRQDPESLPFRQPVDPQLLGIPDY
FDIVKSPMDLSTIKRKLDTGQYQEPWQYVDDIWLMFNNAWLYNRKTSRVYKYCSKLSEV
FEQEIDPVMQSLGYCCGRKLEFSPQTLCCYGKQLCTIPRDATYYSYQONRYHFCEKCENE
TQGESVSLGDDPSQPQTTINKEQFSKRKNDTLDPELFVECTECGRKMHQICVLHHET IW
PAGFVCDGCLKKSARTRKENKFSAKRLPSTRLGTFLENRVNDFLRRQNHPESGEVTVRV
VHASDKTVEVKPGMKARFVDSGEMAESFPYRTKALFAFEEIDGVDLCFFGMHVQEYGSD
CPPPNQRRVYISYLDSVHFFRPKCLRTAVYHEILIGYLEYVKKLGYTTGHIWACPPSEG
DDYIFHCHPPDQKIPKPKRLOEWYKKMLDKAVSERIVHDYKDIFKQATEDRLTSAKELP
YFEGDFWPNVLEESIKELEQEEEERKREENTSNESTDVTKGDSKNAKKKNNKKT SKNKS
SLSRGNKKKPGMPNVSNDLSQKLYATMEKHKEVFFVIRLIAGPAANSLPPIVDPDPLIP
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CDLMDGRDAFLTLARDKHLEFSSLRRAQWSTMCMLVELHTQSQDYPYDVPDYA*

__ =ASAAo0r SNGG

= RVDs

=NLS

= p300 histone acetyltransferase
= HAtag
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