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Design and evaluation of artificial nucleic acid covering various point
mutations of genes.

SAKURAL, Toshihiko

3,400,000
PNA oligo PNA synDNA
G C, A T GGT
GTT AG(37 ) 0.17 kcal/mol G T WT
(GGT)  MT (GCT) 2.75 kcal/mol
KRAS exon2codonl2 90% 40%
40% EGFR

In this study, we synthesized a PNA monomer with_hypoxanthin (Hypg at the
side chain, which forms a comprehensive base pair with citocin (C), adenin (A), timine (T), and
uracil (U), and we investigated the application to nucleic acid medicines corresponding to point
mutations by analyzing the complementary hybridization behavior of oligo PNA and synDNA. As a
result, in the comprehensive complementary chain formation of C, A, and T other than G, the
difference between the values (delta-G at 37 ) of GGT and GTT at is estimated to be 0.17 kcal /
mol, which makes it difficult to recognize G and T. This means that it is difficult for oligo PNA to
comprehensively recognize anything other than G. On the other hand, the difference between the
values of delta-G at 37 between WT (GGT) and MT (GCT) is estimated to be 2.75 kcal / mol, It was
suggested that it could be applied to other single nucleotide polymorphic disease in which the wild
type is cytosine.
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1) Fmoc-Hyp(Bn)-OH PNA monomer
2) Hyp Oligo PNA
3) Oligo PNA  synDNA

(1) Fmoc-Hyp(Bn)-OH PNA monomer

N-[2- (N-9-fluorenylmethoxycarbonyl) aminoethyl] glycine hydrochloride (Fmoc-aeg-OH HCI)

Scheme 1 Fmoc-aeg-OH HCI
2-(08-benzyloxy-purin-9-yl) acetic acid (Hyp(Bn)-COOH)
Scheme 2 Hyp(Bn)-COOH



N-(2-((fluorenylmethoxycarubonyl)aminoethyl)-N-(2-(6-(hydroxyl)-9H-purin-9-yl)acetyl) glycine
(Fmoc-Hyp(Bn)-OH PNA monomer)

Scheme 3 Fmoc-Hyp(Bn)-OH PNA monomer
Scheme 1 (i) Chloroacetic acid, 4 , r.t., 0.n., DMSO, EtOH/water = 2/1, (ii) Water, DMF, Fmoc-OSu in DMF,
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Scheme 2 (i) NaH, DMF rt.,,2h, 4 30 min, ethyl bromoacetate, r.t., o.n. (ii)) 2M NaOH, 0 , 30 min.
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Scheme 3 (i) DMF, TSTU, DIPEA, 20 min, DMF, DIPEA,1 h 30 min, 20% citric acid, Recrystallized from 70%
MeOH aqueous solution with 0.1% TFA.

(2) Hyp Oligo PNA
Oligo PNA (3°-TC GACHAC-5) Fmoc (9-fuluorenylmethoxycarbonyl)
Rink Amide Fmoc/Bhoc PNA DIC/Oxyma
8-mer PNA 20% piperidine/NMP Fmoc
Fmoc dibenzofulvene UV
PNA 95 % trifluoroacetic acid (TFA),
2.5% triisopropylsyane (T1S), 2.5 % dichloroethane 4°C, 1h
diethyl ether OligoPNA  ODS HPLC

(3) Oligo PNA  synDNA
synDNA (5°-AAT ATA AAC TTG TGG TAG

TTGGAGCTGGTGGC-3) Oligo PNA synDNA
(CD) A =263nm Oligo PNA
synDNA (10 mM PBS (pH 7.0), NaCl 150 mM)
J-820 JASCO International Co. Ltd.
1°C/min 260 nm 4~95°C
Tm AHo
ASy AGo

(1) Fmoc-Hyp(Bn)-OH PNA monomer
Fmoc-aeg-OH HCI (ESI-MS: obs. = 341.14 (cal. My, = 340.14), : 60.3%), 2-(05-benzyloxy-
purin-9-yl) acetic achid (Hyp(Bn)-COOH) (ESI-MS: obs. = 285.09 (cal. M\, = 284.27), : 44.0%)
N-(2-((fluorenylmethoxycarubonyl)aminoethyl)-N-(2-(6-(hydroxyl)-9H-purin-9-
yl)acetyl) glycine (Fmoc-Hyp(Bn)-OH PNA monomer) (ESI-MS: obs. = 607.23 (cal. M, = 606.63))
Yield 22.8 %, Purity 95.0%

(2) Hyp Oligo PNA
Fmoc-Hyp(Bn)-OH oligo PNA TOF-MS (obs. =
2199.33, cal. My = 2197.13) HPLC ( : 90.5%) oligo PNA
( :17.1%)

(3) Oligo PNA  synDNA
oligo PNA  synDNA
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CD (Figurel) SynDNA
(Table 1) C AT
oligo PNA/synDNA (GCT) synDNA (GGT)
AGq 2.75kcal/mol G CAT
GGT GTT AG¥ 0.17 kcal/mol
oligo PNA G
Table 1 Oligo PNA/synDNA
synDNA T, ™ AH (kcal/mol) AS (ca/K mol)  AGgy (kca/mol)
GCT 50.1 -51.21 -136.74 -8.80
GAT 37.7 -47.77 -132.31 -6.73
2.75 keal/mol
GTT 32.8 -31.14 -80.35 -6.22 I
0.17 keal/mol
GGT 315 -35.87 -96.12 -6.05 -
WT (GGT) MT (GCT) AG¥ 2.75kcal/mol
Hypoxanthine 8 base oligo PNA
C KRAS 1
(WT: GGT) G C

i-PPc
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