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leaving the noncomplementary DNA strand displaced as a loop. (b)
Duplex invasion complex: one PNA strand invades the DNA helix
forming Watson-Crick hydrogen bonds, thus leaving the
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complex: two PNAs bound to a cognate sequence target in dsDNA.
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site-selective scission of linearized pBR322 DNA by Ce(IV)/EDTA. Lane 1,

Figure DNA only (without Ce(IV)/EDTA); lane 2, Ce(IV)/EDTA only (without PNA
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Figure 1-11. (a) Outline of the construction of fusion protein by using ARCUT. (b) Procedure for ligation of the the
fragment”™®* and the fragment 5. In order to ligate these two fragments, short joint DNA is used. (c) Subcellular
localization of WWOX-EGFP protein in Cos-7 cells. Focal fluorescence around the nucleic indicates localization of

WWOX-EGFP protein in the Golgi apparatus.
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2-1
DNA 408 bp
DNA ARCUT DNA
PcPNA Figure 2-1a
DNA Ce(IV)/EDTA 5 D
ARCUT DNA
DNA
pCPNA DNA
DNA  ARCUT
@) s s e e e

| I | I I
>-.AGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGAGCATCC..-3~
pcPNAL  HoN-(Lys)2DDGUPGUPDG UL D UUG (Lys)P-H
pcPNA2 H-P(Lys)CDULDGUPDCCCGUD (Lys),-NH,
3” TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG -5~
18’20 1é25 18|3O 18’35 18|4O
(b)

Invasion Complex : C2 symmetry

1825

ACCGGGCATéITQA%CATCAGTA
HaN-(Lys)2DDGUDGUDGULD

H-P(Lys)CDUCDGUD
GCCCGTACAAGTAGTAGTC

Flanking single-  Central double-
invasion region  invasion region

Figure 2-1. (a) The sequence of DNA substrate and pcPNAs used in this study. C1836-A1840 of the
upper DNA strand and A1821-A1825 of the lower DNA strand are kept single-stranded. In pcPNA1
and pcPNA2, L-phosphoserine (P) was attached to the N-termini to promote the DNA scission. (b) The
position of one base-pair alteration. The position is divided into the following two categories; (i) the
central double-invasion region and (ii) the flanking single-invasion region. One base-pair (underlined
base-pair) is changed to another base-pair. Note that the invasion complex has a pseudo C2 symmetry,
when the difference in sequence is neglected.

Q) PcPNA
C/G1826-C/G1835 i) Gap (T/A1821-T/A1825 C/G1836-A/T1840)

Cc2 Figure 2-1b
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2-2

2-2-1 DNA
ARCUT pcPNA1/pcPNA2 DNA pBR322
408 bp (T/A1651-T/A2058) PCR PCR
5’- TGCACCATTATGTTCCGGATCTG-3’, 5’-AAGCTCATCAGCGTGGTCGTG-3’
DNA QIlAprep Spin Miniprep Kit(Qiagen) DNA
Figure 2-2 ARCUT

TGCACCATTATGTTCCGGATCTGCATCGCAGGATGCTGCTGGCTACCCTG
TGGAACACCTACATCTGTATTAACGAAGCGCTGGCATTGACCCTGAGTGA
TTTTTCTCTGGTCCCGCCGCATCCATACCGCCAGTTGTTTACCCTCACAA
CGTTCCAGTAACCGGGCATGITCATCATCAGTAACCCGTATCGTGAGCAT
CCTCTCTCGTTTCATCGGTATCATTACCCCCATGAACAGAAATCCCCCTT
ACACGGAGGCATCAGTGACCAAACAGGAAAAAACCGCCCTTAACATGGCC
CGCTTTATCAGAAGCCAGACATTAACGCTTCTGGAGAAACTCAACGAGCT
GGACGCGGATGAACAGGCAGACATCTGTGAATCGCTTCACGACCACGCTG
ATGAGCTT

Figure 2-2. The whole sequence of 408 bp fully-matched DNA substrate. Only one of the strands is
shown, and the target site of pcPNA1 (15-base sequence) was underlined.

DNA  QuikChange® site-directed

mutagenesis method mutant pBR322
PCR QuikChange® site-directed mutagenesis method

(Figure 2-3) 2 mutant
pBR322

Mutant Strand Synthesis
Perform thermal cycling to:
,d‘; 1) Denature DNA template

2) Anneal mutagenic primers containing desired mutation
3) Extend primers with PfuUltra DNA polymerase

* Dpn | Digestion of Template

4 e Digest parental methylated and hemimethylated DNA with Dpn |
# .
L] []
\-\ - '

Transformation
Transform mutated molecule into competent cells for nick repair

Figure 2-3. Overview of the QuikChange® site-directed mutagenesis method. The
template dsDNA are shown in green and yellow circle, the primer containing
one-base mutation are shown in light blue and purple arrow, and mutant dsDNA are
shown in light blue and purple circle.
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2-2-2  pcPNA

ARCUT pcPNA Boc
MBHA resin Low-High TFMSA
pcPNA RP-HPLC
MALDI-TOF-MS(Bruker, AutoFLEX) pcPNA (Table 2-1)
PNA 2 3 pcPNA
260 nm K

Table 2-1. Molecular mass of pcPNAs measured by MALDI-TOF Mass Spectrometry

Sequence? Calcd. Found.
pcPNA1  HN-(Lys).DDGUDGUDGULD UG (Lys)P-H AT747  4AT74.2
pcPNA2  H-P(Lys)CDUCDGUPDCCCGUPD (Lys)2-NH; 4660.8  4660.2

a) D and Us bear 2,6-diaminiopurine and 2-thiouracil in place of conventional bases, respectively.

2-2-3 Ce(IV)/EDTA

A Ce(NH4)2(N03)6 20 mM 37°C 15
B EDTA 4Na20 mM, HEPES 50 mM, pH = 11.0-11.5

A B 11 1 N NaOH ag. pH=7.0 10mM  Ce(IV)/EDTA
50 mM HEPES buffer (pH = 7.0)
Ce(IV) Ce(NH4)2(NO3)s
5)
2-2-4
HEPES(pH = 7.0) DNA  pcPNA pcPNA
(50 °C, 1h) NaCl Ce(IV)/EDTA

Scission conditions : [DNA] 20 nM, [each of pcPNAs] = 100 nM, [NaCl] = 100 mM,
[Ce(IV)/EDTA] =50 uM, [HEPES] =5 mM, pH = 7.0, 50 °C, 14 h.

N,N,N’,N’-ethylenediaminetetrakis-(methylenephosphonic acid) (aqueous

solution adjusted to pH 7.0) 50°C 1h
5% FujiFilm
FLA-3000G fluorescent imaging analyzer
GelSter
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3-1 pcPNA
1829 C-G ARCUT
Figure 2-4a pcPNA DNA lane
2
(a) 1820 1825 1830 1835 1840

I I I I
5”-.AGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGAGCATCC..-3~
HoN-(Lys)2DDGUPGUDGULD UG (Lys)P-H

PCPNAL1
pcPNA2 H-P(Lys)CDULDGUPDCCCGUD (Lys),-NH,
3”-.TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG..-5”
§, § \ 1829
K f A T G
Q N T A C
1 2 3 4 5

[
ot Gt bt el el

2

(b) 1820 1825 1830 1835 1840

5’—...AGTAACCGGGCATCIBTTCA'I'CﬂCIAGTAACI:CCGTATCGTGAGCATCC...—3’
PCPNA1L HoN-(Lys)>DD G UD GUD G UL DUUG (Lys)P-H

PCPNA2 H-P(Lys)CDUCDGUDDCCCGUD (Lys)o-NHz
37— .TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG . -5”

Figure 2-4. Mismatch-recognition in the central double-invasion region for the site-selective
scission by ARCUT. (a) Lane 1, without Ce(IVV)/EDTA (DNA only); lane 2, fully-matched DNA,;
lanes 3-5, the C/G pair at 1829 site was changed to another base-pair as indicated. (b) Lane 1,
without Ce(IV)/EDTA (DNA only); lanes 2-10, one of three base-pairs (underlined base-pairs)
was changed to another base-pair. Reaction conditions: [DNA] = 20 nM, [each of pcPNAs] = 100
nM, [Ce(IV)/EDTA] = 50 uM, [NaCl] = 100 mM, and [HEPES] =5 mM at pH 7.0 and 50 °C for
14 h. In pcPNAL and pcPNA2, L-phosphoserine (P) was attached to the N-termini to promote the

DNA scission.
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C/IG AT lane 3 ARCUT

CIG TIA G/C ARCUT
(lanes 4-5) 1829
ARCUT
(1826-1828)
Figure 2-4b 1826-1828
ARCUT
pcPNA
ARCUT
3-2 Gap
1821 1823 1825
Figure 2-5
1820 1825 1830 1835 1840
SEmAGTAACCGGGCATéITgAiCATCLGTAAéCCGTLTCGTGAGCATCCm—3’
pcPNA1 HaN-(Lys)2D DG UD GUD G UL DULG (Lys)P-H
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Figure 2-5. Mismatch-recognition in the flanking single-invasion region for the site-selective scission
by ARCUT. Lane 1, without Ce(IV)/EDTA (DNA only); lane 2, fully-matched DNA,; lanes 3-11, one
base-pair in the flanking single-invasion region (underlined) was changed to another base-pair as
indicated. The reaction conditions are the same as described for Figure 2-4.
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Figure 2-6

Invasion Complex
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ACCGGGCATéITQA+CATCLGTAA
HoN-(Lys)>DDGUDGUDGULD

H-P(Lys)CDUCDGUPD
GCCCGTACAAGTAGTAGTCA”

A

Figure 2-6. Summary of the study on the mismatch-recognition of ARCUT in its site-selective
scission of DNA. The double-circle, the single-circle, and the cross show that the
mismatch-recognitions are high, moderate, and poor, respectively.

x Mismatch-recognition of ARCUT

PCPNA ARCUT
Gap pcPNA 2 3
Gap ARCUT

ARCUT c2

PCPNA ARCUT  14-16
ARCUT 4%2.7x 10%)-4"(4.3x 10°)
DNA

22

15



3-3 KCI DNA
NaCl ARCUT
NaCl KCI
(Figure 2-7)
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57-.AGTAACCGGGCATGTITCATCATCAGTAACCCGTATCGTGAGCATCC..-3”

PCPNAL HoN-(Lys)-DDGUP G UPGULDUUG (Lys)P-H
H-P(Lys)CDUCDGUPDCCCGUP (Lys),-NH,

PCPNA2
3”-.TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG..-5”
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Figure 2-7. Mismatch-recognition for the site-selective DNA scission by ARCUT in
the presence of KCI. (a) Lane 1, without Ce(IV)/EDTA (DNA only); lane 2,
fully-matched DNA; lanes 3-14, one base-pair (underlined base-pair) in the central
double-invasion region was changed to another base-pair as indicated. (b) Lane 1,

without Ce(IV)/EDTA (DNA only); lane 2, fully-matched DNA; lanes 3-11, one
base-pair (underlined base-pair) in the flanking single-invasion region was changed to
another base-pair as indicated. The reaction conditions are the same as described for

Figure 2-4, except for [KCI] = 100 mM instead of [NaCl] = 100 mM.
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PCPNA
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gap pcPNA
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DNA
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1) N pcPNA

(Y. Yamamoto, M. Mori, Y. Aiba, T. Tomita, W. Chen, J-M. Zhou, A. Uehara,
Y. Kitamura, and M. Komiyama, Nucleic Acids Res., 35, €53 (2007)).
2) , DNA "

(2008).
3)N Fmoc PNA
(M. Komiyama, Y. Aiba, T.

Ishizuka, and J. Sumaoka, Nat. Protoc., 3, 646 (2008)).

4) PNA 260 nm A=13700 M em™®, T=8600 M'cm™, G =
11700 M*ecm™, € = 6600 M'em™, D = 7600 Mem™, U = 10200 Mem™
5) “ DNA "

(2005).

26



100 mM)

ARCUT
1)

3 ARCUT

ARCUT  14-16

PNA/DNA

DNA

2)
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(Tm)

DNA

ARCUT

DNA
ARCUT

NaCl

DNA
([NaCl] =



2

2-1
ARCUT ([NaCl] = 100 mM)
NaCl DNA  pcPNA HEPES(pH = 7.0) pcPNA
(50 °C, 1h) 100 mMm NaCl
50 °C  15-30 min 5%
GelSter FujiFilm

FLA-3000G fluorescent imaging analyzer
Reaction conditions [DNA] = 20 nM, [each of pcPNAs] = 100 nM, [NaCl] = 100 mM, [HEPES] =5
mM, pH = 7.0, 50 °C, 15-30 min.

NaCl

2'2 Tm
PNA/DNA DNA/DNA Tm
Measurement conditions: [each of strands] = 1 uM, [NaCl] = 100 mM, [HEPES(pH 7.0)] =5 mM
Imin 1°C

2-3  13-mer pcPNA
pcPNA 2 MALDI-TOF-MS
Table 3-1 13-mer  pcPNA
2-1 23

Table 3-1. Molecular mass of pcPNAs measured by MALDI-TOF Mass Spectrometry

Sequence? Calcd. Found.
PpcPNA3  HzN-(Lys)>GUDGUD GULD UG (Lys)P-H 41945 41946
PCPNA4 H-P(Lys)CDUCDGUDDCCCG (Lys)2-NHs 41026 4103.0

a) D and Us bear 2,6-diaminiopurine and 2-thiouracil in place of conventional bases, respectively.
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3-1

3
(INaCl] = 100 mM)

NaCl 100 mM
(Figure 3-1)

Invasion at [NaCl] = 100 mM

(a) Mismatches in the central double-invasion region
1820 1825 1830 1835 1840

l I
5°-.AGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGAGCATCC..-3~

PCPNAL H2N-(Lys)2DDGUD G UD G UL DUUG (Lys)P-H
H-P(Lys)CDUCDGUDDCCCGUP (Lys)2-NH;

pCcPNA2
3”-.TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG..-5~

/ % 1828 1829

1826
cC G A T G

> 5
om
S AT GT CG A
Qa & T ACA GC T GC T A C
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el
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(b) Mismatch in the flanking single-invasion region

1820 1825 1830 1835 1840

I | I l I

57-.AGTAACCGGGCATGTITCATCATCAGTAACCCGTATCGTGAGCATCC..-3”

pcPNA1 H2N-(Lys)2DDGUD G UDGULDULG (Lys)P-H
H-P(Lys)CDULDGUPDCCCGUPD (Lys)o-NH,

pCPNA2
3”-.TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG..-5~

1821 1823 1825

> 5

5 ¥

s § AGC ATG A CG
S

9 T CG T AC T GC
1 2 3 4 5 6 7 8 9 10 1
wut_.dh-d.it._i

e’ b i b e ) ) La) D G

Figure 3-1. Gel-shift assay for the formation of invasion complex under the conditions for the ARCUT
scission ([NaCl] = 100 mM). (a) Lane 1, DNA only; lane 2, fully-matched DNA; lanes 3-14, one base-pair in
the central double-invasion region (underlined) was changed to another base-pair. (b) Lane 1, DNA only; lane
2, fully-matched DNA,; lanes 3-11, one base-pair in the flanking single-invasion region (underlined) was
changed. Reaction conditions: [DNA] = 20 nM, [each of pcPNAs] = 100 nM, [NaCl] = 100 mM, and [HEPES]

=5mMat pH 7.0 and 50 °C.

(¢D)] pcPNA
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(Figure 3-1a, lane 2)

lane 3-lane 14

1826-1829
29



([NaCl] = 100 mM)

(2) Gap
Figure 3-1b 1825 TIA
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gap
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Ce(IV)/EDTA ARCUT
ARCUT
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([KCI] = 100 mM)

3-2 KCI
KCI

2 NaCl
KCI

Figure 3-2

Invasion at [KCI] = 100 mM
(a) Mismatches in the central double-invasion region
1820 1825 1830 1835 1840
I I I I
5”-.AGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGAGCATCC..-3”

pCcPNA1 HaN-(LyS)2DD G UD G UD G UC D UG (Lys)P-H
H-P(Lys)CDULDGUDDCCCGUD (Lys)2-NHz

pCcPNA2
3”-.TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG..-5
// M |, 1829
/—/% 4 N

> § 1826

5§ o R
£ £ AT GT CG A CGAT G
a & T AACA GC T G OC T A C
1 2 3 4 5 6 7 8 9 10. 11 12 13 14
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(b) Mismatch in the flanking single-invasion region
1820 1825 1830

5’-...AGTAACCGGGCATéITgAlT_CATC/LGTAAlcCCGTATCGTGAGCATCC...-3’
pCPNAL HoN-(Lys)2DDGUD G UD G UL DULG (Lys)P-H
PCPNA2 H-P(Lys)CDUCDGUDDCCCGUPD (Lys)a-NH,
3”-.TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG..-5”

1835 1840

Figure 3-2. Gel-shift assay for the formation of invasion complex in the presence of KCI ([KCI] = 100
mM). (a) Lane 1, DNA only; lane 2, fully-matched DNA; lanes 3-14, one base-pair in the central
double-invasion region (underlined) was changed to another base-pair. (b) Lane 1, DNA only; lane 2,
fully-matched DNA; lanes 3-11, one base-pair in the flanking single-invasion region (underlined) was
changed. The concentrations of the agents are described in Figure 3-1, except for [KCI] = 100 mM

instead of [NaCl] = 100 mM.
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[NaCl] = 100 mM pcPNA
(Figure 3-2a) gap
Figure 3-1b
(Figure 3-2b) CIG
TIA pcPNAL/DNA G-T  wabble lane
7 1821 T/A lanes 3-5
NaCl KCI ARCUT DNA
Ce(IV)/EDTA ARCUT
3-3 PNA/DNA (Tm)
Figure 3-1
pcPNA/DNA (Tm) Table 3-2
([NaCl] = 100 mm) pcPNA/DNA Tm
(¢D)] pcPNA
(1826 1829 )
PCPNA Tm 78.2°C 83.9°C
1829 CIG
59 °C 134 °C Ty 1829 CIG
pcPNA/DNA
1829
1826 CIG
pcPNA2/DNA Tm
(ATn=0.4°C 1.3°C) pcPNAL/DNA
76°C 126°C Tn Figure 3-1a  lane 3-lane
5 1826
pcPNAL/DNA

PCPNA
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Table 3-2. Melting temperatures of the DNA/PNA duplexes in the invasion site®

(a) upper DNA/pcPNAL duplex

Base-pair change pattern Sequence of DNA (57-3’) Tm (°C) AT, (°C)
Fully-matched DNA 5”-TTCATCATCAGTAAC-3” 78.2 -
"""""""""""""""""" AT 5°-TTCATCATAAGTAAC-3" 663 119

C/G1829 TIA 57 -TTCATCATTAGTAAC-3~ 71.2 7.0

G/C 57 -TTCATCATGAGTAAC-3~ 64.8 13.4

""""""""""""""""" AT 5°-TTCATAATCAGTAAC-3" 662 120
C/G1826 TIA 57 -TTCATTATCAGTAAC-3~ 70.6 7.6

G/C 57 -TTCATGATCAGTAAC-3~ 65.6 12.6

""""""""""""""""""" AT 5°-TTAATCATCAGTAAC-3" 696 86
C/G1823 TIA 57 -TTTATCATCAGTAAC-3~ 71.6 6.6

G/C 57 -TTGATCATCAGTAAC-3~ 70.0 8.2

"""""""""""""""""" AT 57-ATCATCATCAGTAAC-3" 777 05
T/IA1821 GIC 57 -GTCATCATCAGTAAC-3~ 78.0 0.2

CIG 57 -CTCATCATCAGTAAC-3~ 77.9 0.3

(b) lower DNA/pcPNA2 duplex

Base-pair change pattern Sequence of DNA (57-3’) Tm (°C) ATm (°C)
Fully-matched DNA 5”-TACGGGTTACTGATG-3” 83.9 -

"""""""""""""""""" AT 5°-TACGGGTTACTTIATG-3" 779 60
C/G1829 TIA 57 -TACGGGTTACTAATG-3” 7.7 6.2
GIC 57 -TACGGGTTACTCATG-3” 78.0 5.9
""""""""""""""""" AT 5°-TACGGGTTACTGATT-3* 835 04
C/G1826 TIA 57 -TACGGGTTACTGATA-3” 83.1 0.8
GIC 57 -TACGGGTTACTGATC-3” 82.6 1.3

% Measurement conditions: [each of strands] = 1 pM, [NaCl] = 100 mM, and [HEPES(pH = 7.0)] = 5 mM.

(2) Gap (1821 1823 )
1821 1823 pcPNA1/DNA
pcPNA2/DNA
pcPNA1/DNA
1823 CIG AT
G/C Tn 86 °C 82°C
Figure 3-1b  lane 6 lane 8 CIG
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pcPNA1/DNA G-T

wobble

(ATm = 0.2 °C 0.5 °C)

TIA
AT, 6.6°C
Figure 3-1b lane 7
1821 TIA
Tm
pcPNA
G-T  wobble
3-4 ARCUT
Ce(IV)/EDTA DNA
DNA
100 mM  NaCl
NaCl DNA
(Figure 3-3)
ARCUT NaCl
[NaCl] = 100 mM
NaCl
DNA/DNA
Figure 3-4

(Figure 3-1b  lane 3-lane 5)
G-T  wobble
ARCUT
v
&
AN
N D
S &
$ <
RS K
¥ X
SRS
1 2

<«—— Invasion complex
<—— DNA substrate

Figure 3-3. Non-denaturing PAGE assay for DNA scission by ARCUT in
the absence of NaCl. Under these conditions, non-specific DNA scission
occurred and clear scission bands were hardly observed. Lane 1, without
two pcPNA additives; lane 2, with ARCUT system. Reaction conditions:
[DNA] = 20 nM, [each of pcPNAs] = 100 nM (in lane 2), [Ce(IV)/EDTA]
=50 uM, [HEPES] =5 mM at pH 7.0 and 50 °C for 14 h.
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Invasion at [NaCl] =0 mM
(a) Mismatches in the central double-invasion region

1825 1830 1835 1840
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| | | l
57-.AGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGAGCATCC..-3”

PCPNAL HoN-(Lys)2D DG UD G UD G UL D UG (Lys)P-H
H-P(Lys)CDUCDGUDDCCCGUD (Lys),-NH,
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3”-.TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG..-57
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(b) Mismatch in the flanking single-invasion region
1820 1825 1830 1835 1840

| | | | |
57-.AGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGAGCATCC..-3~

PCcPNA1 HoN-(Lys)2D DG UD GUP G UL D UUG (Lys)P-H
H-P(Lys)CDULDGUDDCCCGUD (Lys)2-NHz

PCPNA2
3”-.TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG..-5”
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e’-t

550/—/%

s§ AGCATGATCG

Q9 ¢ T ¢c G T A C T G C

1 2 3 4 5 6 7 8 9 10 1
-
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Figure 3-4. Gel-shift assay for the formation of invasion complex in the absence of
NaCl. (a) Lane 1, DNA only; lane 2, fully-matched DNA; lanes 3-14, one base-pair in
the central double-invasion region (underlined) was changed to another base-pair as
indicated. (b) Lane 1, DNA only; lane 2, fully-matched DNA; lanes 3-11, one base-pair
in the flanking single-invasion region (underlined) was changed to another base-pair.
The concentrations of the agents are the same as described in Figure 3-1, except for

[NaCl] =0 mM.
pcPNA  DNA DNA
(lane 2)
3 NaCl
DNA
pcPNA
DNA/DNA (1821T/A-1840A/T) Tm Figure 3-5
NaCl 100 mM DNA/DNA T, 62.1°C
NaCl 1mM Tn 227°C 39.4°C
Tm DNA/DNA NaCl
DNA

NaCl
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NaCl
DNA ARCUT

0 20 40 60 80 100
NaCl (mM)

Figure 3-5. Effect of NaCl concentration on the thermal stability of DNA/DNA duplex.
Measurement conditions: [each of DNAs] = 1 uM, [HEPES(pH = 7.0)] = 5 mM, and NaCl at the
designated concentration.
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PCPNA

3-5 ARCUT
ARCUT 15-mer
DNA 20
15-mer pcPNA 16 C
2 13-mer  pcPNA 3 gap
16 pcPNA
NaCl PcPNA
Figure 3-6

Invasion at [NaCl] =0 mM
(@) Mismatches in the central double-invasionregion
1820 1825 1830 1835 1840
I I I I I
5”-.AGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGAGCATCC..-3~
HoN-(Lys) 26 UD G UD G UL D UG (Lys)P-H

PCPNA3
pcPNA4 H-P(Lys)CDULDGUDDCCCG (Lys),-NH,
3”-.TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG..-5”
> 51826 // M’ 1829
5 R
s fATGTCG ACGATG
8 &2 TACAGC TG CTATC
2 3 45 6 7 8 9 10 11 12 13 14

(b) Mismatch in the flanking single-invasion region
1820 1825 1830 1835 1840

| I
57-.AGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGAGCATCC..-3”
PCPNA3 HaN- (Ly'S) 26 UD G UD G UC DULG (Lys)P-H
pCPNA4 H-P(Lys)CDUCDGUPDCCCE (Lys)a-NH,
37-.TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG. -5”

Figure 3-6. Gel-shift assay for the formation of invasion complex in the absence of NaCl. (a)
Lane 1, DNA only; lane 2, fully-matched DNA; lanes 3-14, one base-pair in the central
double-invasion region (underlined) was changed to another base-pair. (b) Lane 1, DNA only; lanes
2-4, the C/G pair at 1823 site was changed to another base-pair as indicated. Invasion conditions:
[DNA] = 20 nM, [each of pcPNAs] = 100 nM, and [HEPES] =5 mM at pH = 7.0, 50 °C, for 1 h.
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PCPNA

NaCl 15-mer
13-mer  pcPNA
NaCl 100 mM  NaCl
Figure 3-7

Invasion at [NaCl] = 100 mM
1835 1840

(a) Mismatches in the central double-invasionregion
1820 1825 1830

| | |

57 . AGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGAGCATCC..-3”
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H-P(Lys)CDULDGUDDCCCG (Lys)a-NH
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(b) Mismatch in the flanking single-invasion region
1835 1840
I

1820 1825 1830
I I I I
57-.AGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGAGCATCC..-3”
HaN-(Lys)2G UD G UD G UC D UUG (Lys)P-H
H-P(Lys)CDULDGUDDCCCG (Lys)2-NH,

pcPNA3
PCPNA4
3”-.TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG..-5”
N 1823
5
< A T G
5 T A C
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S badl ) sl

Figure 3-7. Gel-shift assay for the formation of invasion complex in the presence of NaCl ([NaCl] = 100 mM). (a) Lane 1,

DNA only; lane 2, fully-matched DNA,; lanes 3-14, one base-pair in the central double-invasion region (underlined) was changed
to another base-pair. (b) Lane 1, DNA only; lanes 2-4, the C/G pair at 1823 site was changed to another base-pair as indicated.
After all the invasion complexes were formed in the absence of NaCl, NaCl was added to a final concentration of 100 mM, and
the mixtures were further incubated at 50 °C for 15 min. Reaction conditions: [DNA] = 20 nM, [each of pcPNAs] = 100 nM,

[HEPES] = 5 mM, [NaCI] = 100 mM at pH = 7.0.
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3
1) M. Komiyama, Y. Aiba, Y. Yamamoto, and J. Sumaoka, Nat. Protoc., 3, 655 (2008).
2) J. Lohse, O. Dahl, and P. E. Nielsen, Proc. Natl. Acad. Sci. U.S.A. 96, 11804 (1999).
3) Figure 3-4b lane

gap
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2-1
pcPNA(10-mer 8-mer)
DNA
130bp DNA DNA Figure 4-1 10-mer
pcPNA 8-mer pcPNA  MALDI-TOF-MS Table 4-1

TACCGCCAGTTGTTTACCCTCACAACGTTCCAG
TAACCGGGCATGTTCATCATCAGTAACCCGTAT
CGTGAGCATCCTCTCTCGTTTCATCGGTATCAT
TACCCCCATGAACAGAAATCCCCCTTACACG

Figure 4-1. The whole sequence of 130 bp fullg/-matched DNA substrate. Only one of the
strands is shown, and the invasion site of pcPNA®% (10-base sequence) was underlined.

Table 4-1. Molecular mass of pcPNAs measured by MALDI-TOF Mass Spectrometry

Sequence? Calcd.  Found.

pcPNA®® HaoN-(Lys)UD G UL D Uds—H 2340.8 23420

pcPNA®) H-DULDGUPD (Lys)-NH> 2384.9 2385.1

pcPNA®® HoN-(Lys)DGUD GULDULs(Lys)-H 3049.1 3049.4

pcPNA®® H-(Lys)ULDULDGUPD (Lys)-NH> 3031.2 3031.5
a) D and U bear 2,6-diaminiopurine and 2-thiouracil in place of conventional bases, respectively.

3

2'2 Tm
PNA/DNA T

Measurement conditions: [each of strands] = 2 uM, [NaCl] = 10 mM or 100 mM, [HEPES(pH =

7.0)] =5 mM.
Imin 1°C
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3-1 10-mer pcPNA double-duplex
10-mer pcPNA
3-1-1 ([NaCl] = 10 mM)
PNA
Figure 4-2
Invasion at [NaCl]=10 mM
1825 1830 1835

| | |
5”-.AGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGAGCATCC..-3”

37-

HoN-(Lys)D G UD GULCD Udk(Lys) -H

PCPNA2)
H-(Lys)ULDULDGUPD (Lys)-NH,

pCPNA)

~TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG..-57
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oé"

Sy ACG AT G T CG A CG AT G
S
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Figure 4-2. Gel-shift assay for the formation of invasion complex under the law salt conditions ([NaCl] = 10 mM).
(a) Lane 1, DNA only; lane 2, fully-matched DNA, lanes 3-17, one base-pair (underlined) was changed to another
base-pair as indicated. Reaction conditions: [DNA] = 20 nM, [each of pcPNAs] = 60 nM, [HEPES] = 5 mM, [NaCl] =

10 mM at pH =7.0, 50 °C for 1 h.

AT

pcPNA
(lane 2) 1828 1829
(lanes 12-17) 1827
1825 T/IA 1826 CIG
1826 CIG 1825 T/IA
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DNA/pcPNAM®)

CIG

Tm

1829

PNA/DNA Tm

(1827 1829)
PNA

67.9 °C

(ATm=14.0°C 22.7°C)

(Figure 4-2
ATy
TIA
G-T  wabble
14.0°C

lanes 15-17)
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DNA/PNA

1828 1827
DNA/PNA
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([NaCl] =10 mM ) Table 4-2
Tm  upper DNA/pcPNA®®  66.0 °C lower
1829 C/G
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Table 4-2. Melting temperatures of the DNA/PNA duplexes in the invasion site in the
presence of [NaCl] = 10 mM?

(a) upper DNA/pcPNA®? duplex

Base-pair change pattern Sequence of DNA (5’-3) Tm (°C) AT (°C)
Fully-matched DNA 57 -TCATCAGTAA-3~ 66.0 -
AT 57 -TCATAAGTAA-3~ 44.2 21.8
C/G1829 TIA 57-TCATTAGTAA-3~ 52.0 14.0
G/C 57 -TCATGAGTAA-3” 43.3 22.7
AT 57-TCAACAGTAA-3~ 47.7 18.3
T/A1828 G/IC 57-TCAGCAGTAA-3~ 48.7 17.3
CIG 57-TCACCAGTAA-3~ 59.3 6.7
TIA 57-TCTTCAGTAA-3~ 54.0 12.0
A/T1827 G/IC 57-TCGTCAGTAA-3~ 53.4 12.6
CIG 57 -TCCTCAGTAA-3~ 52.3 13.7
AT 57-TAATCAGTAA-3~ 55.6 10.4
C/G1826 TIA 57 -TTATCAGTAA-3~ 57.7 8.3
G/C 57 -TGATCAGTAA-3~ 55.7 10.3
AT 57-ACATCAGTAA-3~ 65.0 1.0
T/A1825 G/C 57 -GCATCAGTAA-3~ 65.4 0.6
CIG 57 -CCATCAGTAA-3~ 64.7 13
(b) lower DNA/pcPNAL® duplex
Base-pair change pattern Sequence of DNA (5°-3") Tm (°C) ATm (°C)
Fully-matched DNA 57-TTACTGATGA-3~ 67.9 -
AT 57-TTACTTATGA-3” 47.7 20.2
C/G1829 TIA 57-TTACTAATGA-3” 46.2 21.7
GIC 57-TTACTCATGA-3~ 45.6 22.3
AT 57-TTACTGTTGA-3~ 60.2 7.7
T/A1828 G/C 5”-TTACTGCTGA-3~ 58.1 9.8
CIG 57-TTACTGGTGA-3~ 59.2 8.7
TIA 57-TTACTGAAGA-3~ 58.9 9.0
A/T1827 G/C 5”-TTACTGACGA-3~ 60.0 79
CIG 57-TTACTGAGGA-3~ 59.9 8.0
AT 5”-TTACTGATTA-3~ 65.0 29
C/G1826 TIA 57 -TTACTGATAA-3~ 64.5 3.4
GIC 57-TTACTGATCA-3~ 63.0 49
AT 57-TTACTGATGT-3~ 67.8 0.1
T/A1825 G/C 5”-TTACTGATGC-3~ 67.4 0.5
CIG 57 -TTACTGATGG-3~ 66.7 12

46

4 Measurement conditions: [each of strands] = 2 pM, [NaCl] = 10 mM, and [HEPES(pH = 7.0)] = 5 mM.



(2) 1826 CIG

DNA/PNA Tm (ATn, 2.9°C 10.4°C)
AT 1827 1829 lower
DNA/pcPNAM® AT, (ATm =2.9°C 4.9 °C) DNA/PNA
(Figure 4-2 lanes 6-8)
(3) 1825 TIA
T (AT, 0.1 °C
1.3°C) Figure 4-2  lanes 3-5
ARCUT
DNA/PNA Tm
DNA/PNA
DNA/PNA
Tn 8 20 °C 2 PNA
DNA/DNA
DNA/PNA
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3-1-2
[NaCl] = 10 mM DNA

NaCl DNA
Figure 4-3 [NaCl] =30 mM

Invasion at[NaCl] =30 mM

1825 1830 1835
5 AGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGAGCATCC. ~3”
pcPNA®O®  HN-(Lys)DGUP GULDUL(Lys)-H
pCPNA D) H-(Lys)ULDUCDGUDD (Lys)-NH,
3”-.TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG..-5”

N

1827 1828 1829

§\ ;ué’ 1825 1826
g § ACG AT G TCG ACG A TG
Q « T G C T A C A G C T G C T A C
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Figure 4-3. Gel-shift assay for the formation of invasion complex in the presence of 30 mM NaCl. (a) Lane 1, DNA only;
lane 2, fully-matched DNA; lanes 3-17, one base-pair (underlined) was changed to another base-pair as indicated. Reaction
conditions: [DNA] = 20 nM, [each of pcPNAs] = 100 nM, [HEPES] =5 mM, [NaCl] = 30 mM at pH = 7.0, 50 °C for 4 h.

[NaCl] = 10 mM 1826
(lanes 6-8) 1825 TIA

(lanes 3-5) DNA/PNA

Tm
(Table 4-2 )

Fidelity
10-mer  pcPNA

Fidelity
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[NaCl] = 30 mM

[NaCl] =10 mM 100 mM

NaCl Figure 4-4

Invasion at [NaCl] = 100 mM
1825 1830 1835

| | |
57-.AGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGAGCATCC..-3”
pcPNA(O®  HoN-(Lys)DGUD G UL D UU(Lys)-H
pCPNA(0® H-(Lys)ULDULDGUPD (Lys)-NH,
3”- . TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG..-5”

N

$ 'Y&é’e 1825 1826 1827 1828 1829
F§ACGAT G TCGACGAT G
©«€ 1T 6 cTAC AGCTGC CTASGC
1 3 4 56 7 8 910 11 12 13 14 15 16 17

e R e

et e i i i e B i b b

Figure 4-4. Gel-shift assay for the formation of invasion complex in the presence of [NaCl] = 100 mM. All gel-shift
assays were carried out after the following reactions. Firstly, the invasion complex was formed in the presence of 10 mM
NaCl. Then, NaCl was added to a final concentration of 100 mM, and the reaction solution was further incubated at 37 °C
for 21.5 h. Lane 1, DNA only; lane 2, fully-matched DNA, lanes 3-17, one base-pair (underlined) was changed to another
base-pair. Reaction conditions: [DNA] = 20 nM, [each of pcPNAs] = 100 nM, [HEPES] = 5 mM, [NaCl] = 100 mM at pH

=7.0,37°C.

[NaCl] = 100 mM 1825

T/IA
10-mer pcPNA

[NaCl] = 100 mM

PNA/DNA Tm [NaCl] = 100 mM

Table 4-3 9 [NaCl] = 10 mM T Table 4-2

DNA/PNA Tm 1825
TIA Tm (AT, 0.9 °C
3.3°C) DNA/DNA
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Table 4-3. Melting temperatures of the DNA/PNA duplexes in the invasion site in the
presence of [NaCl] = 100 mM?

(a) upper DNA/pcPNA™? duplex

Base-pair change pattern Sequence of DNA (5°-3’) Tm (°C) ATm (°C)
Fully-matched DNA 57-TCATCAGTAA-3” 60.0 -
"""""""""""""""""" AT 5'-TCATAAGTAA-3® 64 236

C/G1829 TIA 57-TCATTAGTAA-3~ 43.7 16.3

G/C 57-TCATGAGTAA-3~ 35.6 24.4

"""""""""""""""""""" AT 5'-TCAACAGTAA-3" 402 198
T/A1828 G/IC 5 —TCAQCAGTAA—?» z 39.9 20.1

ciG 57 -TCACCAGTAA-3~ 49.8 10.2

"""""""""""""""""""" T 5°-TCTTCAGTAA-3" 453 147
AIT1827 G/IC 5 —TCQTCAGTAA—?» z 44.2 15.8

CIG 57-TCCTCAGTAA-3~ 44.1 15.9

”””””””””””””””””””” AT 5T-TAATCAGTAA-3" 477 123
C/G1826 TIA 57-TTATCAGTAA-3~ 49.3 10.7

G/C 57-TGATCAGTAA-3~ 46.9 13.1

"""""""""""""""""" AT 57-ACATCAGTAA-3® 567 33
TIA1825 GIC 57 -GCATCAGTAA-3~ 58.3 17

CIG 57-CCATCAGTAA-3~ 58.0 2.0

(b) lower DNA/pcPNA®® duplex

Base-pair change pattern Sequence of DNA (5°-3) Tm (°C) ATy (°C)
Fully-matched DNA 57 -TTACTGATGA-3~ 61.0 -
”””””””””””””””””””” AT 5°-TTACTTATGA-3" 32 248

C/G1829 TIA 57-TTACTAATGA-3~ 35.8 25.2

GIC 57-TTACTCATGA-3~ 34.2 26.8

"""""""""""""""""" AT~ 5°-TTACTGITGA-3* 490 120
T/A1828 GIC 5 —TTACTGETGA—3 z 44.4 16.6

CIG 57 —TTACTGQTGA—S 7 45.9 15.1

”””””””””””””””””” TA  5°-TTACTGAAGA-3* 461 149
A/T1827 GIC 5 —TTACTGAQGA—?» z 48.7 12.3

CIG 57-TTACTGAGGA-3~ 47.7 13.3

"""""""""""""""""" AT 5'-TTACTGATTA-3* 555 55
C/G1826 TIA 5 —TTACTGATAA—?» z 55.0 6.0

GIC 57-TTACTGATCA-3~ 54.4 6.6

"""""""""""""""""" AT 5°-TTACTGATGT-3° 601 09
T/A1825 GIC 5 —TTACTGATG9—3 z 59.5 1.5

CIG 57 -TTACTGATGG-3~ 59.6 1.4

% Measurement conditions: [each of strands] = 2 pM, [NaCl] = 100 mM, and [HEPES(pH = 7.0)] = 5 mM.
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3-2 8-mer pcPNA double-duplex
10-mer  pcPNA

8-mer
pcPNA
3-2-1 ([NaCl] = 10 mM)
Figure 4-5
Invasion at [NaCl] = 10 mM
18|27 18|34

5”-.AGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGAGCATCC..-3”

pcPNAG® HaN-(Lys)UD G UL D Uds—H

pCPNAGD H-DULDGUPDD (Lys)-NH>

3’-.TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG..-5"

/N~

<
S & st 1828 1829
o G — — —
S T ce A C G A T G
€ A G c T G c T A C
1 2 4 5 6 7 8 9 10 11

. [ .

e Sl e b S e e -

Figure 4-5. Gel-shift assay for the formation of invasion complex in the presence of [NaCl] = 10 mM. (a) Lane 1, DNA
only; lane 2, fully-matched DNA,; lanes 3-11, one base-pair (underlined) was changed to another base-pair. Reaction
conditions: [DNA] = 20 nM, [each of pcPNAs] = 100 nM, [HEPES] =5 mM, at pH = 7.0 at 50 °C for 1 h.

pcPNA
ane
lane 2 1828 1829
(lanes 6-11) 1827 AT
anes 3- idelity
I 3-5 Fideli

10-mer  pcPNA
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DNA/PNA Tm Table 4-4 [NaCl] =10 mM Tm

Table 4-4 Melting temperatures of the DNA/PNA duplexes in the invasion site in the
presence of [NaCl] = 10 mM?

(a) upper DNA/pcPNA® duplex

Base-pair change pattern Sequence of DNA (5°-3°) Tm (°C) ATnm (°C)
Fully-matched DNA 5”-ATCAGTAA-3~ 47.8 -
AT 57-AACAGTAA-3~ 37.7 10.1
T/A1828 G/C 5 —AQCAGTAA—3 7 36.8 11.0
CIG 57-ACCAGTAA-3~ 39.2 8.6
TIA 57-TTCAGTAA-3~ 445 33
AIT1827 G/C 5 —QTCAGTAA—3 7 43.6 4.2
CIG 57-CTCAGTAA-3~ 43.0 4.8

(b) lower DNA/pcPNA® duplex

Base-pair change pattern Sequence of DNA (5°-3") Tm (°C) ATnm (°C)
Fully-matched DNA 5”-TTACTGAT-3” 55.1 -
AT 57-TTACTGTT-3” 51.7 34
T/A1828 GIC 57-TTACTGCT-3” 52.4 2.7
CIG 57-TTACTGGT-3” 49.3 5.8
TIA 5”-TTACTGAA-3~ 51.8 33
AIT1827 GIC 5 —TTACTGAE—3 7 52.3 2.8
(o/¢] 57-TTACTGAG-3~ 53.2 1.9

4 Measurement conditions: [each of strands] = 2 uM, [NaCl] = 10 mM, and [HEPES(pH = 7.0)] = 5 mM.

(1) 1828 TIA

DNA PNA Tm  upper DNA/pcPNA®Y  47.8°C lower
DNA/pcPNA®? 551 °C TIA
upper DNA/pcPNA®? T (AT 8.6 °C
11.0 °C) lower DNA/pcPNA® T (AT 2.7°C
5.8 °C) DNA/PNA

(Figure 4-5, lanes

6-8)
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(2) 1827 AT
AT DNA/PNA
Tm (AT 19°C 48°C) 1828
ATy Tm
[NaCl] = 10 mM
(Figure 4-5, lanes 3-5)
DNA
1827
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3-2-2

8-mer pcPNA
Figure 4-6 [NaCl] =30 mM

1827 1834

| |
5°-.AGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGAGCATCC..-3”

PCPNAG® HoN- (Lys)UPD G UL D Uls-H
pCPNAGP H-DULDGUPD (Lys)-NH,

3”’-.TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG..-5~

> 5
s % 1827 1828
OEf—)%/_/H/_%
S ST CcG6 A cCcG AT G
Q £ A G cC T G C T A C
1 2 3 45 6 7 8 9 10 11

Figure 4-6. Gel-shift assay for the formation of invasion complex in the presence of [NaCl] = 30 mM. (a) Lane 1, DNA
only; lane 2, fully-matched DNA; lanes 3-11, one base-pair (underlined) was changed to another base-pair as indicated.
Reaction conditions: [DNA] = 20 nM, [each of pcPNAs] = 100 nM, [NaCl] = 30 mM, [HEPES] =5 mM, at pH = 7.0 at

50 °C for 4 h.

[NaCl] = 30 mM
8-mer pcPNA 8 bp

Fidelity
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8 bp

NaCl 100 mM
(Figure 4-7)
Invasion at[NaCl] = 100mM
1827 1834
5 —...AGTAACCGGGCATGTTCATCEAGTAACCCGTATCGTGAGCATCC...—3’
PCPNAG HoN-(Lys)UD G UL D Uds—H

pCPNAGD H-DULDGUPDD (Lys)-NH>
3”-.TCATTGGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGG..-5”

/N~

Figure 4-7. Gel-shift assay for the formation of invasion complex in the presence of [NaCl] = 100 mM. (a) Lane 1,
DNA only; lane 2, fully-matched DNA,; lanes 3-11, one base-pair (underlined) was changed to another base-pair. After all
the invasion complexes were formed in the presence of 10 mM NaCl, NaCl was added to a final concentration of 100 mM,
and the mixtures were further incubated at 50 °C for 15 min. Reaction conditions: [DNA] = 20 nM, [each of pcPNAs] =

100 nM, [HEPES] = 5 mM, [NaCl] = 100 mM at pH = 7.0.

PcPNA lane 2

1827 1829
(lane 3-lane 11)

8-mer pcPNA 10-mer pcPNA

PNA/DNA T (INaCl] = 100 mM ) Table 4-5
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Table 4-5. Melting temperatures of the DNA/PNA duplexes in the invasion site in the

presence of [NaCl] = 100 mM?

(a) upper DNA/pcPNA® duplex

Base-pair change pattern Sequence of DNA (5°-3’) Tn (°C)  ATm (°C)
Fully-matched DNA 5”-ATCAGTAA-3~ 42.1 -
AT 57-AACAGTAA-3~ 30.1 12.0
T/A1828 G/C 5 —AQCAGTAA—3 7 28.8 133
CIG 57-ACCAGTAA-3~ 314 10.7
TIA 57-TTCAGTAA-3~ 38.1 4.0
AIT1827 G/C 5 —QTCAGTAA—3 7 36.7 54
CIG 57-CTCAGTAA-3~ 36.4 5.7
(b) lower DNA/pcPNA® duplex
Base-pair change pattern Sequence of DNA (5°-3") Tm (°C) ATnm (°C)
Fully-matched DNA 5”-TTACTGAT-3” 49.9 -
AT 5”-TTACTGTT-3~ 44.7 5.2
T/A1828 GIC 57-TTACTGCT-3” 43.7 6.2
CIG 5”-TTACTGGT-3~ 42.6 7.3
TIA 5”-TTACTGAA-3~ 46.3 3.6
AIT1827 GIC 5 —TTACTGA9—3 7 46.8 3.1
(o/¢] 57-TTACTGAG-3~ 46.9 3.0

% Measurement conditions: [each of strands] = 2 pM, [NaCl] = 100 mM, and [HEPES(pH = 7.0)] = 5 mM.

Table 4-4
pcPNA DNA/PNA

Tm

10-mer
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ARCUT
10-mer
10-mer  pcPNA
(INaCl] = 10 mMm)
Fidelity
ARCUT
pcPNA
8
8-mer  pcPNA

10-mer pcPNA

PCPNA

8-mer  pcPNA

8-mer pcPNA

57

Fidelity

10-mer

(e.g., [NaCl] = 30 mM)
8-mer pcPNA



1) 1828 TIA CIG
T 59.3 °C
4-2, lane 13)
DNA/PNA
1828 TIA CIG
DNA/pcPNA®)
D-C T T

upper DNA/pcPNA® D-C
(Figure

lower

(G. Haaima, H. F. Hansen, L. Christensen, O. Dahl, and P. E. Nielsen, Nucleic Acids

Res., 25, 4639 (1997))

2) a) M. Egholm, O. Buchardt, L, Christensen, C. Behrens, S. M. Freier, D. A. Driver, R. H. Berg, S.
K. Kim, B. Nordén, and P. E. Nielsen, Nature, 365, 566 (1993). b) K. K. Jensen, H. @rum, P. E.

Nielsen, and B. Nordén. Biochemistry, 36, 5072 (1997).
3) [NaCl] = 100 mM Tm
Na*
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2 ARCUT
DNA ARCUT 15-mer
pcPNA ARCUT 14 16
ARCUT 44 41
DNA
DNA ARCUT
3 pcPNA ARCUT
2 DNA
ARCUT DNA
Fidelity
ARCUT 15-mer  pcPNA
Fidelity
DNA
Fidelity
DNA
3 pcPNA
ARCUT
Ce(IV)/IEDTA gap
pcPNA

10-mer  pcPNA
(INaCl] = 10 mM)

Fidelity
10 bp 2 bp Fidelity
([NaCl] = 10 mM)
6 bp
Fidelity
[NaCl] = 30 mM
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8-mer  pcPNA

4
(INaCI] = 10 mM)

10-mer  pcPNA
8 bp

Fidelity

Fidelity

Fidelity
10-mer  pcPNA
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ARCUT  14-16 DNA
ARCUT DNA
(e.g., [NaCl] = 10 mM) Fidelity
Fidelity
PNA
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