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AR SCCIE, BREIKBRIRICE AR EMX 7 VA Y ROZEAERIEDRIE S LU, #ifc 72 &M RNA & LT, ALEHM
3l RNA DA RIERH 21T 572,

BgEEKL S —7 y MRRES, X7 L7 —EilittEom Ex BIE L, {LFEMAE SN NIEBREHWD Z L1320, #iC
PEE 2 NI 2 AT DX 7 LAY Fid, BIEFDA ICL VAR SN TV A EBRERICHAH S TR Y, SAMEAE ., 2
OERIX 7 LAY ROMBAE LT, TOARMICHE) mWEEa X "RBTFoNh5, 1 BT, TOMBEEMRTHFEE L
T, ~Af7u7a—4,3I 2 M) —=Z2HWTEHRIC 2MEMX 7 LAY ROARTREEEZ AR 5 FIEOBEEIT> T, A
ZECIE. AR D 5 B, 37,5 KEEIE A TIPDS JECIR# L7 v U U UVIEILERICH T2, ZHRKIEE AW T Vv EoE A
S DNFACMR R 2 AT o 72, Z O AR SRE, FHBEBEAREEZ R L 7= i CHAT T 2506 TH 0 I3 2 Fim oo mnfg
BRISHRICEET D, ZORICBNT, =47 7u0—4 I Z b =3, #OFBHN CRIGEIT 5 720, RN RIS HELT
THZEBRHFTE D, BT, A TSRO E R DM LB L, ZAEEMEZEA L~/ 7078 —V AT L%
WEL, ZORIEEZFM LT, ZAEEME LT, B ATREL 2 HPLC 71— K7 7 2% Hvi=, T OfE%E, HPLC 77—
RATLEZEALRNA 7 07 0— 2T AT, 60%FEEDILERNE LN D LMETIZEWT, HPLC H— R T A &8 AT
52 ET, RN 20%FEEM ET B Z L Bbhole, Eio, ARBIXOREEMNB R/ D HPLC H— KU 7 AEHWZR, &
@D HPLC F— KH 7 MZENTH —HRICRIGHIRN M L35 2 E BRI NI, ORI, @FEESOREEICHNY 1D
RS ANEPET T A Y TF VAR EOMOBEMIZONT HRBRICEA FTEEE L bholz, DXL, KvA 7 m 7
0— AT A8, RRERG AT HHE T, REARICEMATTEED & 5 DhE T, ZORE, BREEE LB, EEHo
R AN BENBEL 20 | A OBEERZE LN L B3bho Tz, ABRFHIEW TR Y A ARG % — W TR 25
ML, 70%DHEEHNRTHMWAED Z LI L2, 2L EOERBSKICIT. ERLEEOWBRNSLERS Lot
HE2ETIIEMRNTATIA VU TORIERME LTELDT VT Y NRNADTFu s Thoh, /I RNA 24 L, KRR
WL LTORHEZ B LR EZ T, 7 U7 » b RNA (L%, AEERNTHIERER Th D Dbrl (2L > THOMITINK S iE
SINBA, BEIC Dbrl OFRIAZMAELIZET A~ T AZENT, 7Y 7 v N RNA BSHREFICERT 25 2 & T, HhZEmrEu
REALIE (ALS) OFMES VX7 B Th D TDP-43 OFMENKR T 5 Z L 3 WE Sz, £ 2 TAMZE T, &/ IR RNA %
AR L., Dbrl OFER & LTHMTSZ & T, 5 U7 » b RNA ZHIERICER S, ALS OiREE LTHATE 50 TiE
RWINEEZ EEB I o, AFRTIE, ERDOKRARYS T AT LFEREZNM L THIE L TWAEMEZ A AR 7 IF—
FEAICEH L2 AN ISR RNA:2'N-DRNA 35 LT 5'N-bDRNA &5 YA > L7z, 2'N-bRNA DERRITB N TIE, (RF#EIEDOM A
BOERRLRD “o0F ) ~v—a2=y bR LT, TNTEND RNA BE~OBEHTREME 2R LI 2 A, 277 3/ HiC
EBFHGIEOR#EILTHD MMTr Ie2HT5E /) ~—=2=v k AL, RNA A& TIZB W TRER D FINERIRILA Y & TERK
L. RNA ARUICHEAT 2 Z ENRFHELWZ Endbnote, —J7 27 2 ) e BEFRSIVEOIREILTH D Fmoe 2e% AW TIR#E L
et/ v—a2=y F BIZBWTIL, G FNERICEVEZERRIZIER T 2 DD, ZOERGEHEITE . RNA G FTRES &b
Molz, 22 CTE/v—=2=y F BZHWT2'N-bRNA AR L. Dbrl iZxt3 2BHEREZFMN L7z, Z D%, 2'N-bRNA I,
Dbrl OB L5 DD, RAKR VT AT )VEERZI L ToHl L7z bRNA (T THK sl B 13 FEH 123 < . Dbrl OBRGEA
ELTHIATE D Z Endbinols, Fio, AEBRICEBWTEEEFREL 40 nM BETH L Z EMWbh o7, RICHTZ7eA A
ART 17— MEAEI L THIE LIERIZ I RNA & LT, L 2 (i b — i FRD 7T /v v 5k T X FEICE
L7 5'N-bRNA DELEAIT 572, 5'N-bDRNA DEKLDT=DIZ, IEENL & LT, 2KBEICHRAFT R T I o=y FaAT
LF/)~v—a2=y PRI SAKBEEZT IV KICEBR LT )V URARRT IAA b=y &AM L, RNA A
T 5'N-bRNA DA KD G EAATZ, TOFE, S’N-DRNA OAKIFITA b DOD, DL EMEIT 2’'N-bRNA [THAE L, Ak
HOfEA F 73 H HPLC TORERF I L, -30 °C FCHRIFHIC, SO R AR T I 7 — MEGPIMAKSEIND Z &N
DY Dbrl I AMEFHMI AT 5 Z L IXREETH D Z Lo,
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This thesis consists of two chapters. In the first chapter, an efficient synthetic method of a modified
nucleoside for the development of nucleic acid therapeutics is described.

2" —0-modification is one of the major modifications for artificial nucleosides to use as nucleic acid
drug. This modification is known to improve target selectivities, nuclease resistances. One of the
drawbacks of this modification is high cost of supply due to the difficult synthesis of protected
intermediates. To solve this drawback, the author researched an efficient method of synthesis the
intermediates. In this research, a benzoylation to the 3,5  -0,0-TIPDS-uridine derivatives was
optimized. Microfluidic chemistry was applied to improve the efficiency of this reaction. The author
introduced a porous material into a microfluidic system as a mixer for further improvement of reaction
efficiency. As a result, the yield improved from 60% to 80% by incorporating the porous material. To achieve
a large scale synthesis, the continuous flowing reaction was also performed. However, this attempt resulted
in an unstable flowing and lower isolated yield than the previous examinations. In the end, the author
established an efficient synthetic method of the important intermediate for 2~ —-O-modified nucleoside
using microlufidic chemistry especially with the porous material.

In the second chapter, the syntheses of artificial branch RNAs (bRNA) are described aiming to explore
a new nucleic acid therapeutic method. Theses bRNAs are mimics of lariat RNA that generates as byproduct
of RNA splicing. In ALS patient, inhibition of lariat RNA debranching enzyme can suppress the toxicity

Based on this, two types of the mimics, 2~ N-bRNA and 5 N-bRNA were designed and synthesized to inhibit
Dbrl. These mimics have phosphoramidate linkage at 2~ position at a branched point instead of
phosphodiester linkage. This modification is expected to improve the resistance towards hydrolysis by
Dbrl whereas the affinity remains. The synthesis was successful for 2~ N-bRNA while 5 N-bRNA showed
instability during purification. Finally, 2~ N-bRNA was found to inhibit Dbrl efficiently (IC;, = 40 nM).
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