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EREIEN OFR % X 0 fEICfT 72 5 2o, BB ARNENEE D JHHT & AZPLEIRME 237 IcHficE 3 X 5 7%
BRI IRD SN T W3, FAld. ZOHMNZERT 270 0EHMie LT 2-0-7 AT 4 A F VBRI E
HL7, BEID 2 -0-h v T L FABHER IO EHREIICE W TIL, $#L 257 I PSR E R
OHIEICH D720, EEEEOBHMiZEATL I LN THZ, $72. 7 I FEAERRIGICSLE LT 2 VD
PEES L L, RBINIGOETREDRER D H 2, £ TR, 2-0-_RVIAFTFL AR A T FAHEEFO
X7 LAY PR E LTHG ZHRARREZEZER L2, ZOPFREEKBRIKIEDORE &R nwEEThL R v
Mgk~ &, MAHIZHCTT I FEAERMICEZITR S 28 THWE 7 I v ouEE 2 KiFicHliRs 2
LWL, ¥bIC, T I FREAERIGAOA Y TR LA F FARICBLERT IX84 b=y F~D%
b b $h 1 TRTITRZ 2720, kLR L GREICH A ANEA LT FAREMZE AT 2 Z & AAREIC 7%
-7,

W7 L7-FikaeMnC, MADOEBETAFIAEEZBA L 2-0-HVANEA NI FAEE Y G L., {L2E
& BT & S L 7. $ 9. AERHSE RNA IS 3 2 BRI HIE 2177 5 C & CoESEE 0 REN
ICOWTEHiZ TR o7z, BAREZLIC, KRB 8 DA T FAHINANEA N FARUEMZ W72 5E&ICB W
T, CEHHRRIEE (K T ISR 1 BTS20 0.8 °CICHEE o772, BEDHIRCIE, REHID ) = A HZEA
L7=%6. B8 1 fEfd 720 3 CREEHEMBEE ST T2 2L AHME I N TE Y., RFFECIHEiL -7 v
FANNANREANZIFABRTCIND “EFEEORTEEL2BIEICHRF T2 WS ZeRPALr o7, F
72, “EEPERT Ao vz A —BlB Oz v tu e —Z{LicowWCHIE R {Tho/n e A, TV XL
v—2toFEL Ly b —2{LoEERITOHET I VALY — v b n v —HESIEE TW3 T LR
Nz, 2o &, BUktED 7 v LB ORI T OBUKINKAI OF B, “HEHZ KT 2 BICHEFICE D A E
NEKGTORDODEN R EPRETCWBZ I EREZLNS, WTERIZE X, TAFAANANEAL AR
HHOBN PR EEICGEEEZ S Z TR WI EREL2r 572, ¥ 51T, HPLC w4 ) X7 L4 5
F ORI % TR o728 2 A, X7 LAy FEACHI L 2 EEME L HPLC O RFFRRE & o g @ HEE
BHBIEhRbhot, COZE IV, FAFAHALNEAL A LT VKEEE TGRS D 4 RPN B EE O U 1c T 7k
BEofgEEZ 2 ay b — AT ZAEEMIIRB I N, FinT, BBOERNREWL%FMiT 2720, 372F% Y
XILT =K THBERAFA—IR) LRAFS T AT T — % TIHEBEO REEEIEDEIE 21T o720 TAF
N NNSEA NI F NGO SREEEIEIZ. TAFAEOMEEICGELTCER L, A2 FALAASNEL LT L
BAfilZ X F A NNEA NSO 2 (STREOEEEMIEEZ R L2, BEOHMEICL Y, AFAALANELf LT F L
EARIIEIEESR TICHE 2 3 2-O-MOE &fiD 3 FRREOREMEZ o 2 L A bN T w3720, KT
B LT AFAIANREANLZFAKBRIZ T NS ERACZ ) 2ER-BEREME2FoTwdeEZLN
%,

wigic, “HEESEOLTEEIC O W TSN R 2 55l 21742 5 729I1c, CD 2=7Z7 P A DllEL L
AMBER16 #7208 2 TR o7z, £, CD Z2=2 MV OHIERE RS &, S RNA & 0 EH
%7 RNA —EHHEEEICEZCRONE A RIS AMEZHHE L TW2 2L IR 572, FWT, &
FE) S A > R TIY 7e AREE DL IC D W T EE R 1T o 7S o5 2 — & — St RN R <
TA =R =D EEEOLENFHIICHWONE R/ T A — 2 —DnTFhic W T b LB i
otre . Y lal—va VOGN, TAFAAALNEA LT F AR T - EREEEORIEICIE L.
TAFARER T EEFEOMINCRZE LT X A THEAL TV L I EARBINT, DX ) Al B
FELTWE20IC, 2PEEWT AFOAIZEA L BRI ESEEE ORTEEAREF S iz iR T 72,

KIFFETIE, 2-0-H T A VT FARUERTZ R ORIBE ORI e G RGE AL L T2 72, TAFAAAN
EA NI FAGER IS EHEOLEMEICH L CHE R 5.2 7\ w—JTC, JEIRTERLEEEIM I 72 & DAL IS %
B8t w3 2 3K 2 2 & ZHL T Lz, AWFFEDO R, MEEEIERBBITEIC BT 2 ERNEHE & 2
FLERMEZ ML L CHRETITE AW WO EBEIT L2 b0 ThH Y, SHRO XSRS ICHES#FEFEI NS,

i« WRSCEE 1. FASL 2000 7 & L300 52 1 EFO8HT 52 b L<IIRIL800 7% 1 FfRH L T EE W,
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In order to facilitate the development of therapeutic nucleic acid, it is necessary to produce the
modification that is able to change in vivo kinetics and target selectivity separately. For this purpose, |
developed efficient synthetic pathway of oligonucleotides containing 2’-O-alkylcarbamoylethyl
modification. I established such a synthetic pathway with using 2"-O-benzyloxycarbonylethyl nucleosides.
It was able to convert into its carboxylic acid form easily under the neutral condition through
hydrogeneration, and then condensation with the appropriate amine gave the desired nucleoside.

First, I evaluated the duplex stability for complementary RNA with melting temperature (7m) analysis.
Interestingly, 2"-O-octylcarbamoylethyl modification decreased the 7, only 0.6 °C per modification, while
2’-O-nonyl modification decreased the 7m about 3 °C per modification. Furthermore, I found that there are
high relationship between the calculated hydrophobicity of nucleotides and HPLC retention time. It is
suggested that I could be controlling the hydrophobicity of oligonucleotides with changing the kind and the
number of modifications. In addition, it was revealed that as the length of alkyl chain of
2’-O-alkylcarbamoylethyl modification increased, the nuclease stability for 3’-exonuclease (SVPDE-1)
increased.

And then, based on a structural approach, to study the reason that 2’-O-alkylcarbamoylethyl-modified
oligonucleotides didn't decrease the duplex stability, I performed molecular dynamics simulation with
AMBER 16. As a result, It is suggested that 2’-O-methylcarbamoylethyl and octylcarbamoylethyl
modification did not effect any structural parameters of nucleotides. According to simulation, the
carbamoylethyl linker was located into the minor groove of duplex, and the alkyl chain was projecting
outside, so it is suggested the bulkiness of modification did not effect on duplex stability.

In this research, I established an efficient synthetic pathway of oligonucleotides having various
carbamoylethyl modification at 2" position. I also revealed that these modifications did not effect on duplex
stability, while they could be changing chemical properties of oligonucleotides. I’m sure that this result is

applicable to develop of therapeutic nucleic acid.
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