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Figure 1. Schematic diagram of site-selective DNA cleavage by ARCUT.
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Figure 2. a) Selection of fluorescent proteins by randominzing the chromophore of BFP. The genetic sequence and amino acid
residues near the chromophore are shown. b) Outline of gene recombination of BFP. c) Agarose gel electrophoresis patterns obtained
from ARCUT scission. Lane M, 1 kbp ladder; lane 1, substrate BFP plasmid; lane 2, Xbal digests of lane 1. The sequences of pcPNAs
used and vector map of BFP plasmid are also shown. d) Ligation of the vecter with ARCUT termini to the insert with BamHI termini. e)
Sequence analyses of one of the cloned recombinant vector at the mutation site (left) and Oligo®™ conjunction (right).
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Flgure 4. &) Oulne of the sibe-selective cleavapge of FMAY gena in human gename by ARCUT. B) Southem bioting using prote 1
{upper panal) and probe 2 {ower panal). raspectively. Lene M, 1 kbp DMA ledder; iane 1, ARCIUT- freated genome: lane 2, cantned
|deract digesilon of the human genomea by EcoRl without ARCUT).
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Figure 5. a) Outline of homologous recombination in human cells promoted by ARCUT. b) The DNA and amino acid sequences for
the chromophores of BFP and EGFP. c) Fluorescence microscopy images of the 293T cells cultured for 48 h after transfection with
the BFP plasmid and the donor EGFP fragment at the molar ratio of 1:7 (left). The upper and lower panels show blue channels (Ex:
360 nm, Em: 470 nm) and green channels (Ex: 480 nm, Em: 520 nm), respectively. In the right, the efficiency of gene recombination
(defined by the fraction of green fluorescence-emitting cells in the total emitting cells) is presented. d) Sequencing analysis of the
recombinant plasmid showing the successful recombination via homologous recombination.



7z, Fig. 5b IR T X 912, BFP & EGFP (3F AT LSRR HIFESI Th D, 16> T, LIS
72 BFP 77 2 X F73 donor EGFP Z 858! & U7-fHRIMH#L 2 I L W B S, EGFP 77 A X R~&
BHEnD L, Mok en Bl sG> T0D, T U AT =7 v a 1% 48 FEE#E
i L7Z R COMLHMEE TR, BL ORIt Z BT oMlloE &% 77 712 Lizb D% Fig. be I
AT, BB L T2 O(No cuts 6.8 %), il BREESE 2 F W CHEIFEIELSI OSMIIC DSB 238 A L7 b D
(Stul; 9.6 %), PNA Z A o _X—2 g o SR 0 DOPNA; 7.0 %) & g LT, ARCUT % T
DSB # ¥ A L7= 6 O(ARCUT; 53.3 %) IXkktad o2 53 2 I OEIG DB EH LT Z &2y
b, ST, MENS T T A REedi LRSI 2R Lz L 2 A, MIERE X2 K> GRE AN
L= o7 2 L3RR S 7= (Fig. be), L EDOFER NS, ARCUT I X W E A L7- DSB 2% L b MlfaN
OFRFFAHE ZAAETE RGN REEE U, FEFHR 2 2285 2 2 LN &7z,

iz, ARCUT (2 XL Vi A L7- DSB D22 HK D J7 [ 2N FFHHHL 2 5 R 5 2 5 BB SV CRRGE
L72, ARCUT THWS PNA X, 77 =22 37 L 4 HERET 556, AR KREEE 2570 &
RO PNA ZT LT HMEEZ THRAT LI EER/ERLS INDIEERDH D, £ 2T, BHEKRDE
WSR2 12 5 2 DB E R 5720, 52EHEB L O 3 EKmOW i % £k % ARCUT % Z i
ZIAER L(Fig. 6a), HHFEREHL X W2 MGk L7, £722 L [RRFC, FIRELYI O E S 23 870 25 fifE
@ Donor(Fig. 6b)% A& L, HIFEESIORE S NH 2 5B O T HRRGE LT, JLIE & L FERIC, B
L7 BFP 7'Z 2 X K& Donor EGFP Wiy % 293T Ml EA L, 48 Ffffj# 7 v —H A ~ A U — T
Hr L7=(Fig. 6¢), T DFEREH 5O Donor 2 AW -HATH, 52, 32EHICEH 53, UL Tw»
72N O L e U TR X A bR X (RN R R ST, ERFET &1, B, N MHFRE
F3HIZ 50 bp & VY9 FVy Donor & W25  BIHT L TV O TIRIZ & A SR 23 2 57820
IZH B 5970.16 %) . ARCUT TDSB ##E A$ 2% & 10 %L EOEIE THERMBRZAEZ 58 THh 5,
Z DR E T FRERA ML 2 AN H A2 T B O EFIESS Lo 72720 Donor C 2036 X < AH R
AEHRTE D, DED, kD X 912 overlap PCR 73 & OIEMER B EZ M3 & B3, BRI FE RIS

a) c)

ARCUT (5-overhang)

5’ -...TGGCCCACCCICGTGACTACTCTTAGTCATGGTGTACAGT. .~ 3" o5 -
pcPNA? H,N- (Lys) ,UGDUGDGDDUCDGUD (Lys) P-H 5

PPNA' B-P (Lys) DCGUGDCUDOUCUUD (Lys) -,
37 -...ACCGGGTGGGAGCACTGATGAGAATCAGTACCACATGTCA...-5"

20
ARCUT (3-overhang)

5’ —...TGGCCCACCC??Q?Q%C‘T"Z-‘\"‘T'I"C"I"'I"Z‘%GTCATGGTGTACAGT...—3 !
pcPNA® H,N- (Lys) ,DGCDCUGDUGDGDDU (Lys) P-H

POPNA' "~ B-F (Lys) DEUDCUCUUDGUCDD (Lys) N,

37 -...ACCGGGTGGGAGCACTGATGAGAATCAGTACCACATGTCA...-5"

% EGFP positive cells
IS

b)
AR(lDUT
Substrate BFP = = = = = = e e - - - - -
5
Donor EGFP (short) [
50 bp|50 bp 0
Donor L S L S L S
Donor EGFP (long) Substrate ARCUT ARCUT No cut
185 bp 513 bp (5-overhang) | (3-overhang)

Figure 6. a) The sequences of pcPNAs used in this study. The underlined portions are selectively hydrolyzed so
that each pair of pcPNAs (pcPNA3, pcPNA* and pcPNAS®, pcPNA?®) gives the products with 5-overhang and
3-overhang, respectively. b) The length of homology regions between the substrate BFP and the donors used in
this study. c) The efficiency of gene recombination measured by flow cytometry (defined by the fraction of green
fluorescence-emitting cells in the total cells). L and S refer to the donors with long homology and short homology,
respectively.
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