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B2 HIE L Q1 D, B ERBORIKN 725 % )7 BO%#BL 2 N THICHIET 5 Fiko—o
2. 7 BEFERRT 5 2 AR8{ DNA |2 3 A8 DNA 2k & CIEOEB CIHET 2 FIETHL, 7T F
V—UERM LN TN, L LR L, [EEO 2 A8 DNA IZLE 3 A8 DNA R S H 5 ITITRA
BORED H TIIA T3 Th 0 N TEBROF AN LER IR 7RIS O | — AR HCHRFHE R ST
W, 2T, IRNETICARWE LT DA O N TERZ FAVWT, NTERBIERT v F U — O
faN I K OB AN OBRFE . N LEEE OB 72 G a5, R Z2IEBA DIRR S HITIT b 2%
AET 5 72 D DR & I 78S T R BRI AR I B L CREM 2 AT 5 2 L IC Ln, AFIEAHENLT 5
TEMTEIUL, BInFORFTZ L6725 kkx 2RI L CORAKRRZRIERRE & 72 5 FrEUEZ I = 3K O B 7%
WZD7e b EWIFF SN D,

BREIE O RFEORE i BEIC, Ml ~ONRZBEANTH Y | 3 AR DNA EREAT TIT & SN~
DEELFT OND, T2 TINDORMBEEMRRT 5720, MIEMNEAES DICIIENERREE A4 Y TR
DRFRERTT 70 —FIC KV Et & T o7z, MBI Lo — RERIL, 7 v F ¥ — B ofia N F| H
RAE@mODHTD, 2 AR DNA &\ ) BREEERIC X A REER 2 AT 2724 ) S THh D, E
BRIZ. 1 AE{ DNA KRB TIT B0 S 40 2 BEFR o R R~ DI PEATRIERIC I E L7722 &2 622 L
TW5b, ZOH— FERIZIZ, HO—8IC 2-TA4AF v vy (dU) ZHABATLFICL Y. BN THEVE
2R LT % UDG (Uracil-DNA Glycosylase) OEFEREREFAEMICTH — FERESBL, 7o F ¥ —
BgEENORTHRINT AV AT A THD, ZOH— NERBIZE D 2 AR DNA #iEZ AW Z &I2kY
Bx 27 o FUO— U 1 AREORETHENICGEAT 2 L0 b, WRMICEE FREZHIE X5 2 &
PN LT, 612, ZOH— FERBOHEO R AHEMA TREZR 2 &6 | MiflaEZ ZRm TE 5 &
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OGS ZAT 270, 2D OBAINIK LT, NLEBHEET v F 2 — U iek T & 72 2 REIVT o F
D= BRROARE L ORI AT o 72, HOBEERE L 72 EER) 2 A8 DNA IZ6 LT, fBRAR LT v FV—
VBB DPRE B R 2 \ZHIO LTI LT, REMARY 727 VLT I RTVEKIKENT 3 A8 DNA FELRED
P 2 AT o 72 B SN To Ny ROEOGTREE L B FTRE RSB RUE R Z RO 5 Z LIT L 0 . N LB
T T RO TN KRR T T — VR L D b 5D 50 fFFEE LV 5R< 3 A8 DNA %Rk
AIREZR I A B S Lz, 2 2°C, 3 AREH DNA 2T 5 2 & 23T & e o T AR ELEI ORI & 1T1E
A% 2SR RER 2 R~ T RER B E LN, ZO%E. 7T FV— U BROR S ROENRS 20 LT 6 3%
THBEST L IR0, NIEBERT o FV— BB O TN XV LER 3AREHDNA LB TEL T L H
IRENTZ, FTo. HDOHEER 2 ARE{ DNA BAIZHB W TIE, 3 A6 DNA FERICHB W T A~ v T 25
TBELFNDMFAE L. Z ORISR L TR T o F ¥ — UERRIIIER L E 722 3 AR$H DNA MBI S iz
DIZRE LT, NLEBIERT TV — Bl 8 KR8 DNA 2 2 B LW E W RIS B, AT
A EANT D2 EOEBEENRINE, TRO6DZ LI2L Y, ERATEEZ 2 A8 DNA fEIK . LT, 4 5D
BIR T & 5 DOEMESNZ I HMCT 5 Z ENTET,

3 AEH DNA RRIC K 27 v F U — U R a2 35T 5 72012, EBICRRMIC 3 A8 DNA %A E e
BIRAEIEN & Lo T v F U — VBB ERMIRICEA LT, EO L RMEREFLND DNORFEEIT 72,
FPE, ORI T AT 27 v a VIREEHWTT VT U — R A I E AR, OO
PRRFAICBIZE Lo, MRS SEIR L TV S OBl STz, 2RI, R L7727 v F U— U BBoRk
flE L7CHIRRAEIC K> TRR D0, 7 o F U — U ORERIFR, FERKFICRSEND Z R 6N E
Role, & ITT, AR A e E B TR L7/ R. 80%LL LMK SER L TW\WDH Z L2 60 L
oo ZOELE, LV 3ARH DNA ZTERFIBETH D L BT LI N TS T v F ¥ — D)5
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HPEM & 725 mRNA &% Y 714 A 5 PCR (RT-PCR) ICCEREZITo72, ZOfEE, B HBOM
FHFIT 10~20%FRETH Y . IR TH B0%FEE ThH -T2, 2D 1L, 7o F U — U RIS MR
RSN TERY | AFME»OhH L7 mRNA BT 2T IR ERoTnWD e, ZiUTEMZ
HIENTETNRWVWEEZLND, 22T, FEMIZTSE RNA 2l LT, 8B FRBLICEL T
RNAseq {2 & 0 FEBHIRICE L TEEZIT - 72 R, 2 < O RNA OFBUIK E 7o BB AR S 4172, T,
HIRSEIZBE 59 5 BAn - OFBLOH K, MEEHIRORMICEE 57 2 B F-oMia s 245 L TV 2D EE 1
DRBEDOW L DHER S, T o F U= BBOERICE D, BNAMIIEICEN D X o A ARERESGD 2
EITRPI LTz,

AHFFEARRE TR DT RIT, OB 72 AR T ORFENRENENOHREBORIEICHES BS LTW»
B EEZ HLNLBIE RSN LT, 3 A8 DNA # W AlRE/e N TR 2 &0 T v F U — U R & Ak
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This research project aims to establish the technology of genome-targeted antigene oligonucleotides
therapeutics, using original artificial nucleoside analogues. Antigene method, in which triplex DNA is
formed with the duplex DNA is inhibited at the transcription steps. However, the use of artificial nucleic
acids is essential to form stable triplex DNA. Therefore, using the original artificial nucleoside analogues
we have discovered so far, we decided to test in detail the development of intracellular and intranuclear
introduction techniques of antigene oligonucleostides, efficient synthesis methods of artificial nucleic
acids, search for target sequences, and gene expression control functions using cultured cells to
demonstrate these methods. We have established a method for the synthesis of artificial nucleic acids.
The establishment of this method is expected to lead to the development of novel oligonucleotide
therapeutics, which will be a fundamental therapy for various diseases associated with genetic
abnormalities.

In order to improve the intracellular utilization of the antigene oligonucleotides including artificial
nucleoside analogues, we created a complementary strand that forms a double stranded DNA with the
antigene oligonucleotides. By chemically modifying the complementary strand, we have shown that the
inhibitory effect on gene expression is enhanced through efficient introduction of the complementary
strand into the nucleus. Furthermore, we have identified a useful modification unit by binding an
intracellular transfection unit to the complementary strand and verifying its cellular transfection
function. Efficient chemical synthesis of monomer unit of artificial nucleoside analogue was achieved,
and after exhaustive search for sequences capable of forming triplex DNA, multiple oligonucleotides for
the sequences were successfully chemically synthesized. By comparing the complex formation ability
with natural-type antigene oligonucleotides, it was clarified that the antigene oligonucleotides including
artificial nucleoside analogues can form more stable triplex DNA. When the antigene oligonucleotides
including artificial nucleoside analogues targeting genes involved in cell proliferation was transfected
into cells, it was found to have specific gene expression inhibition and cell proliferation inhibition activity.

The results obtained in this project contain fundamental information for the creation of antigene
oligonucleotides, including artificial nucleoside analogues capable of forming stable triplex DNA, for gene
sequences such as cancer and rare diseases in which genetic abnormalities are thought to be deeply
involved in the pathogenesis of the respective diseases. It can be deployed to control gene expression for
sequences that could not be targeted by natural-type antigene oligonucleotides. Furthermore, when we
can expand our study to collaborative with drug delivery system technology, we can create a new
technology that can specifically transport antigene oligonucleotides containing artificial nucleoside
analogues to specific organs, introduce them into specific cells that are abnormal, and make the antigene
effect only in specific cells. The development of new technologies and new drug discovery modalities that

have never been seen before is also expected.



