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Thesis Summary (approx.2000 Japanese Characters )

(LEHEfIZRRIL, RIRDOEEE(DNA, RNA) & Hi: L CEWETIEZ A 95 2 &0, KROBIE SR 7- 72\ ML 22
MEEMGTE D2 b, BRERSY FAWFERE~DISARB b TW5, (LHEMIEIRII KR DK
LIIR R ARETH BT, RARBT I XA MEEZTWTALFERIEIC L > TER SN 5, EEoamkEIzIiTim
WCHRY AT —PEHWABEESRIEND D08, 25 SILFEARREL i L TEHEBMOARRICHE L TWAZ &
X, PCRICEAHEC SELEX 1L A7 7" X~ —OBRIC LG TEETH U | FIT/LFH Ak & Il L CafliZ ks
e BB S 2 LB & L7222 S AR OFFFRE CTHEI/ERFTREE W o T2 FIm B3 H 2, — i TRY 2 F—
PORERERMENE L ALFEMHENT-X 7 LAY F=U UBBITEESBIEICE L TR NS OREN, 0729
354 R T RE 2L P B AR IR SO RE D ZAEMEICZ L < | JEATTFZE OBIRE 3R 415 & W\ o 7=fER B 5,
& ORI AR SCC IR A R TR/ LA EMI I O SO 2 B L LT,

%1 ETIE, RN X o TRESND O R#EIL(PPG) 2 A9 2% DNA Th 57— F DNA ZEERA KT
D7D, FOHBKRE L TT—V RTFA X a— Ny U U= UER(dPPOWTP) % Bil% L7, dPPEWTP [3K5K
DODTIPOIIvZ7ELTDNARY AT—FVDHE LY, 77—k DNADT T/ > OWIERIRICE
AEN, 77— K DNA OFEEESRICHEAEETH DL Z L #H /M LT-, £7/2 PPG & L Cix NB & NPOM %
LW 2FEEAEA LTS, NPOMEEFEAL7-L OO FANB EAEA L0 LB L TCDNAKRY 25—
Pl L AHY IABHE N 200 (5 HEND 2 L A 52T L,  ESHAERE R E Ot B2 b ZHH O [T R L E
PEDSER D IAGRFEICHET D Z L ZH LN Lz, & HIC dPPOWTP 2 AW TEER A L7-7— F DNA % iz
JEHE LT, SBERIGONHIE & S HEEOREMOEHIEE R Z o7, BEKSIZEBWTIE, T7 7rEt—4—
\ZPPG A7 %54 — FDNA Z#4 L, T7TRNARY A 5 —PIC L ABERIGEB IR o7& 25, MR
WK VIR 2 FEINT 5 Z LA OMNC L, £ EEOREMEOCHIENIL, WEICHE S EEE AR
AREZR 7 —Y RDNAZHWTER I 725 TN TE VKRR TH 223, 4 IBAFE L7z dPPEWTP |2 L W BER G LT
77— KDNA ZH\\ =& 2 A, DNA “EHEOREEZ LB I Vin XS5 Z Lol Lz,

2T TIE, BNA 7 74~ —BiRICHWDS SELEXJETHWS Z EMAHEZR RNAR Y A T —VORE L 725 2
BHiX 7 VLAY F= U VEBEROSREMIEFIE D= HI12, 2-0-TF L HANREAL LT VP =1 UEER(UrenTP) % BH3E
L7z F72 Upem TP LB HEICHHE SN 2EBMX 7 LAY REY UL il L TE W BKIEAR A5 2 &R0, i
PNy 7 7 =TT VRN NRTA JVEEDOURTCRBENE Z 2 Z L 2SN L, TORGEEZFEH L7-, &
S5IZUTP O 0 IZ Upem TP ZH W T RNA R U A T —VIZ L DB S E B Z 20 &b - Aotz
WTEE LT,

P EZETDICARB LTI, BEICHREFOD R SHMEOZ LS BE & 72> TV BER A R ATRE 2 L 22 E Al
KR D AR Z I T D721, BERAROIE THHLFAHEMX 7 LAY R=U VR E L CTHi72IZ dPPEWTP 5
L N Upem TP DAL & M IZ DUNTHFZE L7 BT DWW TR LT,

fii# A SCE R, Fi3C 2000 F & 33300 354 1 HT ORI 52>, & L <ITZHEILB800 754 1 #fRH L T 72 &0y,
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Chemically modified oligonucleotides have higher degradation resistance than natural oligonucleotide and extra
chemical properties. Therefore, chemically modified oligonucleotides are used in various fields such as nucleic
acid drugs and molecular biology. Many chemically modified oligonucleotides are prepared by chemical
synthesis. On the other hand, some chemically modified oligonucleotides are prepared by enzymatic synthesis,
which is applied for long chain oligonucleotide synthesis, PCR method and SELEX method. However, there are
little information about chemically modified nucleoside triphosphates because polymerases can recognize few
chemical modifications such as 2-fluoro group and 5-ethynyl group. In this study, | aimed to develop new
modified nucleoside triphosphates as a substrates for polymerases.

In chapter 1, | synthesized N1-photo-caged deoxypseudouridine triphosphates as a substrate for DNA
polymerases, and applied to enzymatic synthesis of photo-caged DNA. | determined the steady state kinetic
parameters of a single nucleotide insertion and melting temperature of DNA duplex containing the photocleavable
protecting groups. These results suggested that insertion activity and duplex stability are similar correlation.
Moreover, | demonstrated the photo-activation of transcription reaction and DNA ftriplex stability using
enzymatically synthe sis of photo-caged DNA.

In chapter 2, | synthesized 2-O-alkylcarbamoyl uridine triphosphate as a substrate for RNA polymerase, which
had up to 5 heavy atoms. RP-HPLC analysis revealed that 2"-O-alkylcarbamoyl uridine triphosphate had higher
hydrophobicity than 2’-fluoro UTP and 2"-methoxy UTP which was reported as the substrate for RNA polymerase.
Furthermore, | confirmed the migration and the elimination of alkylcarbamoyl groups during incubation in a buffer
(pH 8.0). | also tested the transcription reaction using 2-O-alkylcarbamoy! uridine triphosphate instead of UTR,
and the structure of the full-length RNA product was analyzed.
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