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microRNA (miRNA)IZ 22 HiJEFEE @ non-coding RNA O —fETH V| Bin1 D GH M %
LT, MO E-RiE, ki, R, 7R =2 Vo AGBRICHEDb> TS, KT
(2725 T, MAE P Tl 2 O miRNA 1X, AiBRIK pre-miRNA (Zh12 T, EIZ 3 KiEOEHE R D
PTOBHIER 2D L OGsomiR) & DIRAM E L THEET HZ ERHLNTR>TE T, LvL,
Z @ isomiR OAEMZEI IR ERSCE OEMBEEIZ OV TIE, +oRMmARE LR TW Ry, 0
JFR L LT, miRNA OB HIZHE W T, A9 miRNA & [F UReS % & T isomiR & #5145 FiE
ML L CW W Z ERETF LD,

MRS Tl AL, HEWIEHER Y Vb 7 aand U RIC o TBfi SN T AT T/
VUBERTH D dAYE 5RIICAE T A4 Y A7 A F X7 LATF F(ODN)AY, 8 RNA XV
HIER L T HHEDO RNA ERAEGT 52 L 23 LT\ 5, 20 RNA O REICxHT 5 8RN
L AA*FRILF O VY 7 s LB EEER RNA & OB AAEH S X O CH-n fHAAE
&3 “EEHOLZENR, 2ONIES RNA L OSFEER L OHEREICL D HEOREY
ERICE D EBZOENTWD, ZTOH, ZOU ULy 7 g~ VEONEZFI#ET 5 2 &
IZ &> T, RNA OS{RIZxT H23IRMED [ B3 D etEn H 5,

FICRBER LTI Y UMb Y AR LT F = AR AT 5 N TR ERE AR L.
DO/ Y miRNA ORISR IE & OBREZFM L7z, S OIcisRlEk sz
dA*35E K2 445 ODN Z VT, ##EE PCR JEIC & - THEAY miRNA & isomiR Oik5 % %
Zhol,

H—2E T, AR AT 57 F FEBEEPNAICOWTIE~S, PNA §#(T DNA fik & i L
TEHMTHDZ ENMESINTEY, RNA OERICKT 5B IFE~DOREICHEN b 72D, £
ZT.PNADOT X/ Khii~D A*OEANEZRF LTz, fix g Lz & A, Ef#AE ETo PNA
DOV LS EBTICRAET Z ik o T, A*2HF 35 PNA OBREN e ERICKS LTz, —
FEHUREEAIIE L& 2 A, A% 47 % PNA 1Z. RNA OSIEICx4 258472, dA* %2 AT
5DNA XV BIETTHZEE2HLMNILE,

BT, dA*O 3O U U ERE R A EE L7z ODN IZOW TR~ %, dA*EIED 3o Y
VIBEROERZIHT S5 Z LI R TY Vb y 7 naF UV EOMENREE I D L RNA
DIEFATKT 2B INER M LT D EEMERH D, 22T, dA*O 3OV Uik E T AF 7Y
DU b AT e L) Il o TEET A LA BT, TOREERT S &




K dA*c3dU X, 5 iC ReX o P n btV EEFT 574X 0 ) P UFERETAXF T T/
VUDHRAFR YT IAA NFEEREDOT v T Y 7L o THEB L, ODN @O 5 KEITEA L
2o 29 LTHBNT dA%e3dU % 5 KimIZA 9 5 ODN Z M7z — B gH il e 2 I E 6 KON
R G POGIZ &> T, miRNA ORI @8R5l L 72, £ ORER, 5Kl dA*e3dU %
ATH77A4~—1F, BEL LRV dA*2 (T 5774 ~—L D b, miRNA OBEEIZHT D
BIRPEPMENZ L2 BT LT,

FEoETIE, dA*OHlEOR M % anti IZ[EE L7z ODN IZOW Tk %, dA*OH LTS anti
i L2127V ay MEAOEERZIHIT 2 Z EI2X > TY VEby 7 o~ VLD E A
EE S5 & RNA ORI 2@ PUEN M BT 5 i8R S5, 2T, 207 Y av K
B OEERZIH T 572010, FEE 5K L T T =R 8 &2 = — 7 /L TG LT 8odA* % 7
% ODN #%&al L7z, B EFRREB IO I FitREZB IR o7 2A, 8odA* 2 HT 5
ODN 2MZf) RNA & O " EHHZRZENT D Z ENRBENT-, FaRat Lz & 2 A, B 57KER
HKeT7T=VBR S MOT—T VB DT AXTTT ) v OBRLISEFTIC AT 2 &
T, 80dA*% 5 KimlZH T 5H ODN OARKIZHKE) Lz, -5 < ZESHFAFEE IS L OE SR G
FIRIZE - T, 80dA* 2 HT 2774 ~—1%, BiEx bl dA*2FTL57 74 ~v—L0 b,
miRNA O EITx 3 2 BINEDRNZ L Do T,

FUETIX, dA*2H 32774 v—2H\WT, WREMG, %fF RNA O fF, tHf## DNA
DM EFELUE, PCR D 5 DO G672 5 H#:2 5 PCRIEIC L 2 miRNA oAk 272> 7,
ZITC, FLEBIVE EOMRE» OMERE SN, AEMEE L2V dA*Z /357
?4’7—%:%\15;%3 PCR LA B TR o7z, T ORER AEMOHHE 2 H 7 5 miRNA 7 isomiR
IV HABICHS RIS, WRAVWLNTWe~ATELVRIT T ~—% F -5 PCR 14

TiE7Z2 Lz 720 > 7~ miRNA & isomiR OB ARTh LT-, AL S0 L - T, isomiR (2
B2 DS bR bERNIFIND,

H#5 © FSCEEE, FI3C 2000 G- B30 300 FEA LT ORMT S0y, b L<IEZEIC 800 #E& 1R L T< 20,
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microRNAs (miRNAs) are ~22-nucleotide non-coding RNAs that regulate physiological process as the
post-transcriptional regulator of gene expression. Recently, it has been revealed that individual miRNAs
co-exist with pre-miRNAs, which are precursors of mature miRNAs, and isomiRs, which are length
variants of miRNAs that contain the same sequence but include length variety mainly at their 3~ terminus.
However there are few suitable methods to discriminate among the miRNA length variants. That was why
our group previously reported that oliogodeoxynucleotide (ODN) containing dA* residue, deoxyadenosine
derivative containing phosphorylated cyclohexane moiety, at its 5'- terminus bound to length-match RNA
more tightly than to long RNA. In this report, mimics of the ODN containing dA* were synthesized to
make clear the relationship between their structure and the discriminating ability among miRNA length
variety. In the chapter 1, synthesis and properties of PNA containing A* at N-terminus was described.
Phosphorylation of PNA on the solid phase was developed to perform efficient synthesis of PNA
containing A*. It was shown that PNA containing A* has low selectivity on the length of RNAs than DNA
containing dA*. In the chapter 2, ODN containing the restricted DNA backbone and dA* was synthesized
in order to fix the position of dA*. In the chapter 3, ODN containing the restricted glycosidic bond and
dA* was designed and synthesized in order to fix the base to anti conformation. UV melting temperature
and Reverse transcription of miRNAs using these ODNs revealed that ODN containing dA* without any
conformational restriction showed the highest selectivity on the miRNA length variety among them. In the
chapter 4, RT-PCR using the optimized ODN made clear that RT-PCR using the optimized ODN enabled
the length-selective detection of the target miRNA. Moreover, this strategy successfully discriminated the
target miRNA from the isomiRs and the pre-miRNA. This result suggested the possibility of the direct
detection of the target miRNA from RNA pool containing isomiRs and pre-miRNAs.
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