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AW DBIEFIERITS 7 5 DNAIZRAF S THE Y  DNA O RELS1E 85 mRNA IZEEE S,
mRNA 7 B A TR T 2 2 N7 BEA~FR SN D, EfEICBRIERMEZEIND 2 & Thf
EEIOMFRIN I ND OO, BETERICT T —BADZ L TRREF &R T X T EN%
BLL., B AREBZRIET D, Tk LT, BRMERMIANLEK LIRS+ 42 oV CEIR
TRBUGIEN TE 5720, BB THRBICK L CHEMICIHRIR AL RT 2 N TE D, B2,
T v F kv AKGERS siRNA 3R B AY ISR mRNA ICREA % 2 & CHERBRRZET 5, £7-.
“HHAZEE(TFO) X 7 & DNA IZHEA LIREaRfE 2 BAE T 5, 2 D X 5 (B s 1585 % i i
TEODBIERMIIEA PR INTE T, S6IT, ITFEEBRILZORENER, B 7 5B
72T RS FICRRAICHES TE 2PURD L 5 R 2 RO 7Y 7' % ~ — X0 H R )%
EEETEDEIET Vo M ERBBINTETRY, BT 2R LRk Ziic
DD AREMEDN RSN TW D, LanL, BEREIE G T AR EMEPERRY 7 -~ DRI 225 &
ReJ). FAlFEME., FT7 v 7 TF U NY =227 A(DDSIZHENRH Y | REZERGARINTND
BT A T2 u N, AR SCTITAT LV OZBER SR S A R OB SAHEAIC K 2 2 36 5 O AR & B 45
L7-BARME AT - 72,

H—FTlX. TFO OFEEMR O 7= DITHHBULHER AT 27 » F /37 LV TFO OWFFERH
RuEATIol=, T FU—4E8F, TFO #HW T4 2 & & DNA 12554 L mRNA ~DirE
ZRRET HHHE CRAB TRBEIEZ1T 5, EERLCHEZ BEEICHFESN T D D0, BURAR
SNTRBELGLDIZE A ENT T A, siRNA Th b, Z OJRKITRIZRE CTHEAR S
7= TFO TIEFES TEX DESN AT E7XGCREDFET Y -REE Y I D UEREES Lo
WATERVNLTH D, ZOBRSIHIREN, TFO OERGISHOREEE L /> T\, 22T, &
HETIET T 37 LRI TFO I8 2783 RELS Ohisk % His L, TA X 2585k cx 5%/ U
VHEEERT LT T NT LABITFO OIS A I 278 o 72, 8 L < BA%E L 72 6PAQac 1 T-A
W L BERERCRE AT 27200 TR toBMERE L TE 2 L b LMNICRY . TUTF
RIVABITROIC L BT v F V= ARG TE D alREME 2R LT,

BRI R R A & 72 W © 5 Ul snRNA FFEAR DA RRIEBRMF TR 21772 -
720 ULsnRNA [ZA T T A ZHY A MIFEE LA T T A 32 7 OYIHIBERS 2 fil -4~ 2 B2 7o 48 %
O3 FThd, ZOREEZIENLT, BEFERICEIVFIEEZISNIRATIM v T T —
W2kt L CLABRICEDETEL UL snRNA Z HWCTIE LS AT T4 Vo 7 S 5B a H1REN
ficx %, £7-. Ul snRNA OfEA N PreemRNA OR Y 775 = Wb L ET 2 &KEN 2> &
DREALINTEY, ZOFELHLWERFHIEIERE LT/ TE 5, &5612, Ul snRNA R




AB49 iD= K — AN Toll-like receptord ZiEMAL LI TXx 2 Z & NME SN T
W5, ZOMEND, FURTRTRHIIEO A R0 2 TEMEL T & 4UE, Ul snRNA I35 ia#l & L
THHFFTE D, LL, Ul snRNA Z EHEGA~IGHT 2 72 DITITAERNZ ENER S obFE
i AR B Z21T 9 BN H 52, Ul snRNA 1% 164 HIEDO 44 RNA THHH L 5 Kl
NI Y UEBREGEN LN ATFATT )Xy vy THEEZRT 5 DFERMBE LY, £ 2
T, ARETITHEED RNA B 225 Ul snRNA FHE KOG IR 21770 - 7=, £z, Bk LT
U1 snRNA 58K A I CTHRIEINE ORI 21772 - 72,

B = ECIImEE S AfkIC 1) 5 DDS ORMBERIZIER L, Zhbath#ETE D L) Rb%F
Bz m et Uiz, B I3 OB MR IS L VNI INTLE S, 61T,
2L DY UEEMEAT DI OAICHEEL TV L ETHIaED U CIRE L AEMKIEEZG SR L
ARINIZE D SAE ISV, 2T 2D OREEA R T X BRI L 0 i
T AERNTHEIECTE AMERE LTT VR 5 3 RmICEAL, Vo h—% L TERILL
7eA Y IX 7 LAF FeGp L, DDS ORER 2 8B TE 5l et Lic, et Lc7 b
EE2ATLHAY X7 LATF ROBRIGIZ, ALV T 4 RIEATARIC L > TR LZET -, &L
B LAY I X7 VAT FOMELEMFME 21T 2o 7of R, RAY IX 7 LAF RE
b UG 100 (5 2L EDiME =B 35 Z L nbhrotz, E£iz, MENICB W TRAREAY X7
LA F RAEHRTE DM ERGET 272012 in vitro TOT AT 7 — Va2 1772 - 7= 55 5.
BILFRMIC K VBAEREZ,. RARAEA Y IX 7 UATF FIZELT D2 EBbhotz, 51T, Fialt
VIATRES) e Rl U 7S R, RIEMRORIE L R LT, REBD N T 27 =7 3 g TRl
ROIARTE DL ENbroT2Z tvn, DDS ORES ZW#ETE 5 etz i L7,
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Nucleic acid drugs with chemical modification are useful for new gene therapy based on
various mechanisms such as gene regulation and immune response. However, nucleic acid
drugs have problems with in vivo stability, binding affinity, side effects, and drug delivery
system (DDS). In this study, I designed and synthesized artificial oligonucleotides to
overcome these problems.

In chapter 1, I described synthesis of chemically modified triplex-forming oligonucleotides
(TFOs) that can bind to the major groove of DNA duplex without sequence dependent and
inhibit the targeted gene expression, because the biding sites of unmodified TFOs are only
homopurine sequences. I developed the modified antiparallel TFOs containing quinoline
derivatives as nucleobases(6PAQac), for improvement of sequence-dependencies. It was
revealed that the TFOs containing 6PAQaccan bind to T-A base pair most stably compared to
other base pairs.

In chapter 2, I focused on the chemical synthesis of Ul snRNA which is the important
molecules involved in the splicing reactions. Ul snRNA is a useful molecule for
downregulation of gene expression and splicing regulation for gene therapy. Addition to this,
U1 snRNA is expected as new RNA adjuvant based on the previous reports. However, there
are few reports on chemical synthesis of Ul snRNA. In chapter 2, I described the chemical
synthesis of Ul snRNA analogs containing 2,2,7-MN-trimethylguanosine (ms227G) cap
derivatives by ligation using T4 DNA ligase in the presence of splint DNA. Moreover, I
observed the immune response properties of these Ul snRNA analogs.

In chapter 3, I developed new DDS for nucleic acid drugs. Nucleic acid drugs have two
drawbacks: low permeability and low nuclease resistance. In order to improve these
problems, I designed and synthesized the cyclic oligonucleotide containing acyl groups in 5°-
and 3’- terminal sites. It was found that this cyclic oligonucleotide improved serum stability.
Further, I also reported the binding regulation by changing the chemical structure, and the

cell introduction by using lipofectamine.
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