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1 HREEOHE

ARG FEET TR DNA L2 A AR ESo N T RRIC X 2 Eks L SRR A 72 E o B 12
BRSE L7 2 B C N E TRATRE CTd - - TRIBAY 22 s MERE 2 & DR TS RE AN T8
zRIT 526D ThHD, —J7, AWZETEIO TEFR AT 7o b R F AR A LT3 A
FFT AT LOAIRL L) EEEB R I AT, R BICH L OEBR S E RO BA A5
HERTAZEIC LT,

WL, (1) BBk HB RS R Rk AE 2 D DNA - RNAF~ 7 ORI (BR) (2) &5y Fik
BB IESERE EB G T2 DNAT 7 OB (BIR) (3) EE E S LFM C BT A
IV ARG TS 2 W SNPRE HE (BIAR) (4) S C3E A D D HEH T FVo—
1 ORI (BIR) (5) AT M bEINT=X vy T HEiEEZL S RIEMEN LT F VU — 2 DNADA
tH (BIR) (6) B TFEDNA L FA Ak (BIR) (7) SLARFF AR AR F A= —k DNA OAIH (F)11)
(8) NEAKF YA A T A = — ]k DNA OFIH (FJ1) (9) #HIEEDNAZ N LiZfgs L CHifI 5%
DNA—#> 378 AAE R o P 1k (BEF) (10) 2o FifaFIH L7z DNA/RNA f His 2
T LD BRA%S (HEF) O 10MFEREIZ DWW TR Z Bl AR LTz, 2D D e T U E iR DR b &
BT, WL B EERR T D72 OIS EEE B8 e SE i 2 8 BB L, @k o @ O
JEARREA A L, BRI, TREO20MFJEiREAE I L 7=,

ZNHOMFZEREEIL, WG B IR LI A IR ZTE L7 0T, ARIZITE S 1
BER I TR WEHE YT T —~Thd, UL T, &V 77—~ DA Ze ik R O % ik
~D,

(1) BETEENEAZEHEZLDODNA - RNAFY JORE (BEiR)

RIRMLILTIL, BET DL DO TERV IRy TR I LD BB T2 W B D E WO AR
RHNIFEHE T HT=DIT, TN =7V 7 TG 25 L3 D, B 1 Bt R &
SEERR 0 FFHI LD A~y TS RS W IO IZAIE TR L7z, T,C,A,G dF
TORKRGIRIZEDD N T IEEZAIRTHIENTEIZ, 20X NTHEEEZ WL u—T %
“LEi# DNA 71— (PDP)” L4 Uiz, Z0 PDP¥EIL, BIfF D& TR H OV AT A HE AL
TEDHIEAETAR-EZA, BNATIE AL —a G DT — BN EL, Lo
AT RIS RS E L INHI CTEH LB DN oT-, NTHREIDH G 2-F AT <0
2-FFFIUERETEAL T, G-T IA~ T I TE A Z B\ T2 H 2072 SNP 2B irb B3 375
TENTET,

(2) BREERIEFNZENFHINEE O EREEGTFZHADNAF Y T (B
)

ARFFERREIL, DNA2E#H D~ AT — 7 ) — T IR 238k LR O & T& A n— /L E
AIF Y — WINBIR DRI T INIC7 2 U Al S 2 TR B LT, 200 T ORFIZE- T,
DNA Fv 7 EO7a—7 PR L6 TR, Toe 2 IR~y TR & D B HB R
T O HBYN ERHES TR A LTZELThH, BRSNS A~y T EX DB FETHE, ZORIT
N—T7xotrar Vo — My E TINS5, TR, IELWE RS T rn—7
CREH BRI 2EHA TR LIcb O T 2 CE D2 810725, LTIZ-> T, BUROf HELDE |
QEBEIZ LD RIS D EREBICH ET&D, Z0are 7 MR T 572010, ERRIC2
DORVTIRZTHEREL 27 =t 43 Faa L., Z£0 DNA fEA R EL BN T 52N TET,
ZOXHRF LWt T N IR THID TORLIZE ZIIREVD, FEEICOWTL, HIE T D8R
BAn O IEE AN KREURFTHIEAHLNIILTZ, ZIUTS Z OO it E2igRLT=h
DTHHH, FLWVERILFEIIRE 5T OBZ I E<EEND,

(3) IEHEBFEHELDNA - RN ALFAREDORE (BR)

WAL 2R L 72T, DNA R° RNA 232G AT 5 TIE Tl SR O R S A AR
KM THLT BT E VLU WD, ZNE T, RS TAERNREE CH -7
B2 B RE AL D N TR OA B FIHETH D, ZNET, xR M S TEN, B
FEPED B NS DR T2, AWFZETIE, DNA 220K £ T HPLC (k25 e —2LL 5



Z DIEEHRD TR IR CRIEIZHE & RO Z B 52 L TE T, RIEZTEMERAT 7 A MEL
AT, ZOHFEITEIRT D AU RMEESN TR EZ L SR O A R E I TS . AT 2 fbE
NIRRT E DI E L OFHEERE 77+ DA RIS T 52N TE, Fo, RIEIX RNA D215
ROE IO T HIENTE, 3" KN T/ T U IALZIZtRNA 02" KERFE N T 2 kS
72 RNA 72& | A1k Bk % 2B REVERZIR O A BICTE - IS NS,

(4) PHEFHTIEHFMDIEHFNT OFOo— 20 FDRIK (B81R)

RS TS EBHA D D LW AN THRE LT, ABFZECIE, FEx gt Uz iE F, PSR T
Th, 2= F ATV ERSAREH B O IEEL TV L DRDVIZ 2 K8 A-T ikt T7 5 =
UHEFEZ Hoogsteen BUKFAE AT S CEAZEEZBOMNI LTz, EIT, #HL TZDO A
TH AN R — BB RENE EHLIEL AW L, — . 8-FAF VT F =0 2 A G-C
It D77 =M 2 Hoogsteen UK FAE G AR TR A TEXAZEL AT ZEHTE, ZO A
TSR L CRLE 9D ESARHO B @M L9252 b bhotz, ZDX 7Rz nb2—F 4
TTUNR 8T A X T T AR I DL EMED W BT A IV IR = VD TRNASZ X TR
INZEDEBZ I, ZNHOI LIS % DNA ZHEH 357 o F U — AED 53 1% FHIZ I D
HERER R THLHES 25,

(5) BAFIUEESNIz=F vy TREZL ORBERAIT7Z >FP—2DNAGDEIE (BEHR)

ZO7aY = NCIE, ERICERIRIIZBIT CEXOREEZL D N TEMOAIRAE BIEL, ZIVET
RAY < — LT NI RKFD N — )~ Hidg L OFE LR ZEIC L > T mRNA ORITERENR R 75 A
VT ENDEEITMIAD S F THHENIESF RNAUIRNA OB KUt ZAFAET DRI AF LT T =
V=% 7 (TMG-cap) i & DS E ) D IC S SND EEDBEERBATY 7V ThH L E WL
T TET, 20 TMG-cap #EDEFERITL 7 VIZE B L, BN DNA2ESHZIEN 95T
> FV—> N1 DNA ZREBHICENBITSES H YT, TMG—cap #1&% DNAS R+ 5-L
AN T. DNA OFERBFT Uz — 07 ST LR DNA & A OISR TR WS LI IER
IR RD LW E ) VR IE R SUG 2 RANE L TN, 22 C, SO UG [ F A R i
L. PV kA2 LT 5 R TMG—cap #i&E 285 L7z DNA A VT~ —& A ik 28 Ak
EERBRTAZENTE, ZORSIE FILWT v F O — o T O 1A RIEL L TUEND T
| BRSO — XL A F Rar Va7 —MERE DA IZIE S T o Eif s 5,

(6) mIFEDNALLEER (BR)

ZINETO DNA OALFARRIEIL, M6 G, vy 7EOG, BB LG, 5™ AR RO Bt
LS DA TIN5 TN, ZNEHRE D2 TRREFIFHIITHIZEICLY, 3T RO iR
DNA S RIEZBRH LIz, 7725, 5 /KBEORHELLL T 4-F /AN N F LT A (MMTTS)
FEHNHZET, AL OS LR GE G 23T F I bIZE > TRIFHIAT A 58912720 DNA 75
T AN EDD TNARN—T N CHE R CTELIEME R LI, SHIZ, IUHETRETEXHRE
HERLLL T B RIS WA B G HC Lo T VAV A — VR SRS E E LR
F&INSR DT MR L (CTFOC %) 2BR%E Uiz, ZofaEdEl%, 0. IM 373 BV —/KT6%y
EWVIRD THHEGAEITE WS TR S IR ETHIENTED,

(7) BYEHFHRRNASHZEORR (BR)

RNA OALZEE BEO B ITEBLE RNAI 33 ARSIV TR, b THEREDEHWOHDTHD, K
ST, ZOBRIED LD 2 - KB IEOREILEOBAREAT TGS, ZIVETORER LI
NCNEAN I /NS RERL L COT /o F VBRI CE A2 R Lz, 2oy T J=F
NVETHE A OB DR E MBS, 230, BuNF CTERGIZPRETEL-0, AWFIE TR T/
RNA & BB XS %A J17eb Dl bl fifising,

(8) M7 IUNBIAZN—H)LIEEDBIRK (BER)

EREREIE, G-C,A-T MR ZER T DT EAMOFEETHLN, FEIRAYINE DLH72H 0
ThH, WX EZ R TEDVDW D= N\ —H U L — SRV AR O AL DB ia 1
T AN EiF D7 m—7 DNA L TUEHASNTET, 0 — 5T, HHEASINE
AT DT HIESHTER TEDLORHIUE. CpG AF MALENL DR RA 2k 7Y . A5 %1%



SNDHLOEEDIND, AW TIE, ZD&H7e v 7T ROLE, BEBMEO T — /L Fha & i
FEELTHOHWNNEANIE VN R IEOT I FITE AL O, ZO K72 R A7 g &
H O LEALNI LT, 4-N-(NF T RA NI NANEA )R T T,C,A,G BE U< HsHE Ak
REZH D78, 2B DNA FEATEX L RGO OF » 7S AT LNTET-,

(9) HLULENAMEATIEENAIE (B91R)

PSR C3HEBIE R EEEZD O N LEB ORI EZ R L Tzl E | MIRGALIC2—ErA /L
BB ALV N U EOWE AT LALLM B B9 Cldzeu, 8
MOFIRAC SR ELNT, ZOLEWIE, FWVESEE R L, 120nm b AN—7Y 7 MTAHRD Tt
== IR ENFFEEL DT LA BNE LTz, SBIZ, ZOLE W OREIE SRR DO BIfREZ T <5
eI, ZBRIEDAV N — VB EZ S HBLEO L G WA <AL, ZOE LML D
DUz, ZRHOWEIL, AV R =V E RO EBILIC L > TRESZ OB FHEEE X DTS
WELTe, Fo, ZOWES REBRAN—I T Rk T 2Ebbhote, 5%, FiLWE SRR
W E L L CONE A IS LD,

(10) RNA i DFFLLWAFHRTFDOEHE (BR)

RNAI D% FLIZES 700 FEH2ASH RNA 28 {n TR OIREL T H T 2003 A T
TWAN, ZDT=DIZiE, MENICE SN TH, MIBNERICEE TOOIVER DD, £ T,
RNA ZZ EALEE D720, 27 - /KEE N NE A FE 28 AN U T4k & 72 3F BRI BIF S TUD, ARAFSE
Tl AT VEA B = a e gL, BT OBEEMHED IR RNA FE RO A et L=
FEE IR LT 27 -0-3 T 2T ALE LT RNA DRSO TEN-EE AL D2 EELMIZ LT,
Fo, INDBHEETED 2 -0~ (N AF LI AREA L) TF U LENTZ RNA b ERETHHZ L%
RWNEUT, &5, Bl DN ST AV IEETID O 2 KEIEIE AT HE, 7T =030 T
12T = Mg BB IS R CE D FLIRIR WA B2 Lis, Zhud, IS AR LIS C R
DY SR BE DN B £ o T2 b D EL THID TOHITH 5,

(11) MINAERRI RO UDBEERAYERE (BE1R)

RAIR T AIRXI VA TR R E TR P-NFE S Z2 L O KM CTh D, ZO{LE DO
LIEMICOWTHRIAT 272010, B4 FUAEGR LI AR AIR Y VBB N L E TH D, 22T, A0
20 ClE. RAIR L VAL IR EN LI F LT RATAARD 2 KEEHENHAR— 2/ LT
FF e BELIAL B M E AT DI EITRII LT, 20— ORI, RAIR T O I D
8—FF VT TF = OREE DR B IZR N X, £# DNA Yu—7 07 F =1 bsH AN T
HEFE D5 R EHIRDICRITNL o 72, EBIT, RAIR Y OREELIEMEEZ SN T H72012,
BR 2 72 B ERO BRI L, ZOHRATETEIZ DWW THLMNI T D2 LM TET,

(12) CpG AFILEERIDMEEEDRFE (B1R)

CpG TATURDAF NMALENL O H O BT T, 23 E 228 DR BIIE ORI A 1X 0 |
Bk & T8GR T 29K IR OB s 2 Wi hied CEE/RL O Th b, BE, A AL
TIE, FEEEIC KA HMEE IC LA RIEM S M DT U H o R S M S S HEH -
TWHDONEIRTH D, AAFZETIE, FERRAIIZ CpG AT LI & B TEXAH LW FIED
R Z B aoT=, ZOFER . AF ALENTZ CpG DAF )L b v DAF IV ELITAHEH DT M v
WAV TReER b DV T VIV BB A LT ZA AT VXA B —Tav i, JERHL
7oL ZA BRI/ n R 7 TELHZEE RWE LT, 2O RIIRERERZED TH
N
(18) b2 o-NFAXL FEMHAAZDNADEREMEE (BER)

e LRSS A7 DNAICB 20 981E, IERR U DIED, L, b b PRI L SIS
ThHHVI VR T T =D AT URRIRIFEA BRI TUOR, 2O B2 8E [ %
BT D722 RWFFRIZAZ — LTz, £DRER, ZD X570 NAFT R E%ZEH D DNA AT ~—
IXRER DA RIETIZARNNEETHLZ LN DI oT-, T2 T BERMBEICZDOLI7R A%y
N&ZH D DNA A VT~ —D[EE G BIEZ B 228N TE, 5O HH1E DNA A V=~ —I%
ST, HIERHERREZ B CWD I b o7, BIUTE, ZOF L DNA VT ~—0



Kk & 2o FRA L R RO B L OVEAL 2 HIME R IO W THFE R L CUWD, 2D X972 N4 F N ik%E
> RNA AV~ —D A bR Ths,

(14) BEBEUHTHBOTRELRIATIL, 73 FEREZ L OEEOAIE (B81R)

— AL D HE R TIE . KRR A S TV TR ER (T R AR T = T ISR L TN
RGFRLLT L, —MRII7R G ARG DB SR SR 2 B LT DGR FE T, Bt CLZ
DI, ZDOEH72 T VN HE HET HEREAERDEL THRTHT-DIZE, AT AT IR
DEANNIINSORMNEBEL T, EIEVESRM 28T 20, 7 SOS S OEFRIZ L~ T T
bITNWD, BREARG T =T THIE O T LV ok B ASN T 2V ERI TR I
FRESNTLEY, AFFETIE, 2— (R AF LI UL) XU A JU(TMSB) FE AR 2 IR X7V A R DT
S EERKIR IR E A LT EZA WD TR IEIRT U NIL D2 b % RN E LTz, 20 TMSB FED K
B X, BERT VIR LT Rk 4 7R B HERL A DNA S° RNA |28 A CE5 RS
TV,

(1 5)RRKRAFAI—F /" HRRT7z—NESE DNA OFRESILIERMEBEDORE (BRI

g « 7 — VSRR & SIRMEFECH 72 X 7 LAY RARAFRe 7 I 44 & v
TX 7 VAV RRARaF AT — ML, MBI LA ¥ —X 7 VAT NEEEAE
AR SR LRI R R AR n F Ao — SRR T = — MEAAIA ) I X7 LT
KA Z R L7
(16) BEERLBAN—YIIIEREZELEDODAIZEBORIK (B

o N—PUERE LT Y X N[4,5-dIE Y 2 U0-2,4,5, 7-(14, 3H, 61, 8H)~7 b T 4 >
(PPT) ZMMEIZEGF - AL, ZOLORKKRAEEREMOEPOMELX S L, ifpEY 2=
NP NIV GO T oy VT 4 —2 b2l LWL LT,

(17) NAF T 4L LRREAEAERE, RERER. fHFELTHRILD c-di-GMP B&:E
ILEMDRIRE (BRI

c~di-GMP 23, ¥ FUEKE, FRRE. KW, $HECE R L, fix OMEEDO N A 47
AV ATERHEIRSREZ b o2 b, . EAT FUKEICBWTIT edi-GMP ALFEZ X - TN
AFT 4 VAR E S DR, FE ORI L L OE FMla~ORG ) B35 E 5
HFh invivolFFETH BN LTD), FHERERZ L L TEWART oY VT 4 —% DD T
TRV EDORERIFLHNE LR ATH S,

(18) EIEDNAZAIREEE L THFIAT S DNA-2 U/ EHREEREBLOREZE (1
%)

HEEEA SV =E4F DNA 4V I~—0DEMLFERIEEZBE L, Zhadiuste L
THTREERREREEEZBRE Lz, A%V =1, DNA U 7 —1, #HIREEHREZ D DNA 8%
BERICL > T T =0 & UGBk SRR PUS DN EIT L, AR Z O Z PR L7222
EEB LM LT, ZOKEDNA - BERAERISITA Uy, BEBEENRET 5 & =X
BMNELDZLEZRRAL, AP =08HF DNA £V I~—%2Hlfh T80 etE LTHY
LIRS R EZ RS LT,

(19) ERTFEmEFALI-DNA/RNA B S X T LD (%)

FH7T LB L ORMIGY T /) — VDX ¥ v B TIEOHIC L DL ER T ) IR+ T
RMBIEERRE L, AX V=% T 2 BOSMEEIEZFIH LTy U Bk LN~
n—=>7 DNA 4V d~—%[EEl L., ZnEh T 2L L TH /iiEHR HPLC (285 L= A
T LEV, EZH) DNA 4V I~ — O3RN H - EEIEE PR Lz,

(20) MEMANTOELHEEZ L S =7 U FEV ARKEBORE (4E)

HIB . NADH 7£7E FCEAE 7 P W V& A Rk L TR~ ORI 2 FF> 6 frlc kL I ik
bolc 247 - 3MEMTT U UHEEREGKR L, D LAY R—RAEFEET 5 2 LI
L., Zhaiett~y Fe—R L LEHLWT U F v 204585 LT,



2 HRBERUERKG

(1) MRBEE

A7 0y 27N, BB DA N SEA OMEEAIEHL, FTUWEREZ A 5 L2 A T#:
fea BB 0 TRk FHIb ESEA L, TNEHWAZ LIk T/ ARIE - B IcBIT52F
THIEL > QWA R A2 2% B L CTAX — LTz, AW CIE. BIEH WS T
V% DNA =2 RNA OALFE BIEICH R T, FEROZRIZEZ D m ERiEE A T 5 N L
fE DA ZE ATREIZ T 28T LUWOEERR A BRI & [RIRFIZBH 3 322 812U, 20T, E<IT, WA
N ERFE LR WEEE A BB DW T LW A BIEDBIRIC 1A RN, ZO X728 L MEIR & R
Feifrok 2 720y TGt O T IREEED L, Bk 2 7227 A4 - f HBEA S S N TELEE DA K
Uiz, — 5 RWFFEREIRO TR T 7oA b £ R 0 TR LTS A A 1 AT LD A
B L) FEEDIRIFIC AT, B BB O E RO BRI ITL B 352 Lz Lz,
ZOIXOME T vy =/ N Ei T A7 | AR 1X, DNARNA OFr & EZBTL, Zihvk
BEREME N TEER DA E B e L7T-, MFFE 038 OF) K, BRI IO NARRIR R AR e T
ZF T —hDNA DERREDBRFH B IR R —Y L OIS B I, S HEEOKE L, A
VBRI A T /o %G Te DNA OGN Z BT L, DNA—# /X7 B BAER AL ORE
EEHAHTEL, EBIT, BT EHEAF L7 DNA/RNA S AT A6 LIz, Oy
I DIFEAE XL IO BAEE + PSR LT FE R R A 5D LM TET), OO e % it
BEETITKY, FHICEEL DDA (CpG AF MLENAR HIEDBI ) L THRETED
WAL DORFEIL OB/ E | 7L XU T IVITHFGTIREE L TEVH T, RERRRELELZENT
=7z,

(2) EHE AR
RIAR 7 L — 7
HOR L3RR A B LA 5 R
BEAR I AfFZE=
'DNA, RNA DALFE B iE DO B % & B As - H4 - #
BEZ H D N LB DA % 124
N7 —"F
e E o \
REAR e & B R R B N R A ge R
BN WFe=
Kl A ik DB %
FH2Y
Wy 7 —7

FABR o 0L — B LA 5E T
W=t DHoE=

BEHEREZ SO NTEBOGHK L ZD
S 2 82



3 HIREBANBTRURE

3.1 HBREEEENEAZEHEEZELDODNA - RNAFY JORHE
R TERY BRI —7)
(M AREERNERUBERE

DNA F v 7 % - B AR T HBUEAT° SNP AEAT I, AIBEIFZEIC I W TNA RV —T y Mt — 77
VYT DR ATHEIC TS, F2, BE — NOED OB RLEZ I ONWTOT — 2 240
M CBLT HZENTEDHH, RIMROBERBIGE CTHLH [ F—F — A—RER IIROERNE
A7y —Thd,

DNA Fv 7 O FEARFHIL, 8% EICEELSET- 25—60 BARDOA VI XILAF ReTn—7L
L, 207 a—7 LHIRELS 2B 3T TN ENATITAE = a il TRIT 2 Rk
Thb, BEHMPPE T, SFAIZ T REICE 2% DNA F o7 THHH, B IR . &
JEDIRE, AN EIZB W T EZ<OMBER A A TEY, FEEFSHREORMAERL T D, &<
\Z. DNA Fv 7 & ERRESG TR T5I9027057-0120%, FERMEEm S EOm LIZnETHD,
ZZ T, bROIUIZNODRIEE R TED N LR ORI E B e -Tz,

1-1-1. RREBEREZEABRTZTIRETO—T DR

DNA Fv 7 DHELERICIL, HTAHAME ETDNA 70 —7 %2815 in situ AR ERRA R
L7z DNA 7'u—7 %7 AFMe EIZAEOHT AT ARy T4 710 2 @und5, &I, Tin situ
BRIENIRKEDDNAA VT~ —DIEELZ IR DL, o, A cF v 72l c&s, =D
728, DNA v 7 HFIZB W T, &bE W=7 % HD T,

LU, il bhvbiud, ZOREEO K TR - T BT BT, [%£<D DNA Fu—77)n
FHEEL CLES AR REE RS L, [/ 1 IR T X9, R—FAHFTA(CPG) T EL-
DNA A VT~ —DMARFEIZ 28%7 =7 K& R =54, 55°CT 98%, EIHL TH 85%L, D7 m—7
DEEL CL %), ZOBBEDJRKIL, 7o BT U LD H T AFKH E DNA Fa—7' L% Si-0 #
B OYIMEE 2 HiD, 2D L8972 DNA 7'a—7 OYIEIAEEZHE, 7'a—7 BEEIZk1T5 DNA Fv
T OEEHPREELZR0 | RO BB N 2RO TLED,

OMe OMe
I _ome H
~N

SI.,OMe H DNA synthesizer 4 Y 0 3 o
O-wo/ e WODMTr O—«o’ mo—rf—o—TA*c*TTG*G*C*C*Tc*c*G*—ooMTr
6 15 8
o

OCE
2000 A CPG

C* = 4-N-acetyl-dC
A* = 6-N-phenoxyacetyl-dA
G* = 2-N-(4-isopropyl)phenoxyacetyl-dG

deprotection OMe
conditions_J 3% CCl,COOH Joome K o = 5
Owo/ ~N WO—I?—O—TACTTGGCCTCCG—OH ar OmOH
CH,CI, IaE:

rt, 1 min 9 4

Ratio of elimination of DNA

Entry Deprotection conditions probes from the CPG resin?
1 conc. NHz, 55°C, 8 h 98%
2 conc. NHs, rt, 8 h 85%

aThe ratios were estimated by using the DMTr cation assay.
1 7oE=TIRIZLD DNA 7r—7 O fiiff

FIT. bbb T BT 2B o — T OBk AR LA TR E LT
. B DNA Yo7 e " BHHER T R#E T o —7 | OB E BT, (K 2)



complementary DNA

R ™
0
ok oYY
N N-.
N e s
Xy °
R
o ‘]A\N"M " N’
g2 3 Ny
HNTR i ,"f" CH; N
Hen, ¢ ) 0
NN o o HE T
DMTO—) g, DMTrO— g, Hy I N
ol e Son S
o ]
| 1 iy
,,,,, ks Mewmg-Puy e ) ) ,C*u hybridization
A A chain elongation & without deprotection Y
M N N~—
o " ) &
kS - o o
N0 L v
ouTo— o HNNH, i
m—w nmm—w ‘Zﬁi“.» N'&n H
p N \
2 i Ny
Ncq_vll\ cho_;‘uj\ Q....H N(\I
A AU
¢ j“\ <0
NPy H
H

2 fR#ETT—T O

DNA $HEISEFICBWT, FI &7 7 =3 # N ES CTH RIS B IS0, LIz -
T, ME#E S0 — 7 | RS AT, Vv 7 F = fb a7 N TSRS LETH
%, LRI, bivbiud, Yo7 BRI T v F L AL D M-T B F L (ac'C) &2 DNA I
HWATHE, REH DNA L 380V “EHEHERGEE T 282 R E LT, 2O s, 4l
IZT RN N THEILEL Cac'lCEIRL, 557 T =2 7 FaZ Il oW Al E 2 5 2 7
>77,

1-1-2 RETO—JICHAFRELR7T=o7 05 DERK

ac'C Tl TBFNVIEDOINVER=VEEFRLE 5 MO = LT a8y NKFERE AL, ac'C-G
R ELELRVMLE TT 2T VERBEE SN T05, (K 3) 7T =27 Fus ThEERIC,
DFNKEEEICIVRERZBEELT 5720, X 4 17T 6-T8F -8 FF/TT =
(ac%ox®A) +6-T B FN-T-TTH T T =" (ac’c’A) 6-T BFN-T-FT T ¥ -8-T ¥ 75 =2
(ac’c"Z°A) BT AL Uiz, EONTHIY, 75 =0 8D T ubh 7B F )LD VR = Vg5
D FWAKFBREAEL, TRFIVIENEENSNDIED ab initio 5y FELEFHEICEVRES L
7=

3 ac'C-G e Fex%t



ol e J‘)
204 "9-9 2254 /@@ 2.27A/‘. @
N @ " @ Fl [ 3
] " B
° a. 29 . : ° 0’9 °e
09,9, 09,9, [
» *
)‘J Rz | 2
ac®ox’A acbc’A acbazc’A
Me Me Me
o 0’<
o N :<N—H» Q A~ TR Oj(N*H- -0
A\
X T ON--H=N ) N—{ “N--H-N ) NQ//QN--H*N N
NN N /oW N N =/ N
N \ dR g \ /N \
drR 0 4R dR drR O R
acbox’A-T acSc’A-T acbaz8c’A-T

4 acboxPA-aclc’AcactcZPA D ab initio S EEFHE LA KL TERG

INHO N THLFEO Y I ARE - M REFR DIRE 2T 572012, TNENDRARa T IX A b
=M E kL, 13 BE{RD DNA [T AGA A AR ELS B L O I A< T 2 & Tehdd| E D
TESH AR (7 ) A E LT, (7 5) actox®A FHAAATS DNA 1 1%, RAEAG DNA (ZEH,
T ESHTERCRE (FRAEARO7RBC 2SO DNA & 7 il 42.4 °C vs 44.5 “C) L4 Kk il AE FEAHA 72 AL
H%%->DNA ED T EEIA~ Yy FBLFIZS DO DNA LD T AED 72D Tt /N7l —11.3 °C vs
—12.7 °C) ELIARMETH -7, F72. acc’A ZFLAIAAT DNA 2 4 [FIERA: — EHEEAAE (43.8
°C vs 44.5 °C) EHEIEFRBIEE (—11.7 °C vs —12.7 °C) DR F MBS T2, LodL., acScz8A Z A
IAATE DNA3 13, RAEST DNA Clalkk72 —HEHIZAHE (44.7 °C vs 44.5 °C) &R L, IG5 RE I
HFTHHN EFH LIz, (—13.5 °C vs —12.7 "C) ZZ T, ac’c'z*A OFHMZN FA D712, M
L7z 3 DD ac’c’z8A & Te DNA 4 LA RE7R 3 DD acSc™2PA 25 Te DNA 5 26 kL., =D T, fil
ZRELIZ, ZOFER, DNA 4 O " HEHPEAEIL, RIEAT DNA (2R 7.8 °C ERIBIC EH352
LISy ot (52.3 °C vs 44.5 “C)[AIBEIZ, DNA 5 bW\ Bk AEZ R L=, (51.1° C vs
44.5°C) &1, HifE LT 3 DD ac’c’zPA & Te DNA4 T3k BIEEN 3.9 °CH AL (—16.6 °C
vs —12.7 "C) , R 7 0 —7 1BV T actaz’c’A DBIIEFIZLWT T =0 T a s L r b2 L AR
THZENTET,

complementary DNA
unmodified DNA
modified DNA 1-3
modified DNA 4
modified DNA 5

dATGGATXTAGGTA)S
5-dTACCTAAATCCAT)
5-dTACCTAA*ATCCAT)
5-d(TACCTA*A*A*TCCAT)
5'-d(T A*C C T A A*A TC C A*T)

modified DNA 1
A* = ac®ox®A

modified DNA 5
A* = ac®az®c’A

modified DNA 4
A* = ac®az®c’A

modified DNA 3
A* = ac®az®c’A

modified DNA 2

unmodified DNA A* = ac®c’A

X Tm (oC)[a] ATm(°C)[b] Tm (oc)[a] ATm("tC)[b] T (oc)[a] ATm("C)[b] T (oc)[a] ATm(°C)[b] Tm ("C)[a] ATm("C)[b] Tm (oc)[a] ATm(°C)[b]
T 44.5 —_ 42.4 _ 43.8 _ 44.7 —_ 52.3 —_ 51.1 —_
G 31.8 -12.7 311 -11.3 321 -11.7 31.2 -135 35.7 -16.6 374 -13.7
C 26.0 -18.5 255 -16.9 24.2 -19.6 25.8 -18.9 32.6 -19.7 35.7 -15.4
A 28.8 -15.7 28.0 -14.4 26.7 -17.1 29.1 -15.6 30.8 -215 31.9 -19.2

1@The Tm values are accurate within +0.5; C. The Tm measurements were carried out in a buffer containi ng 150 mM sodium phosphate (pH 7.0), 100 mM NaCl, 0.1
mM EDTA and 2 pM duplex.
19T is the difference in the Tm value between the duplex having a thymine and those having other basesin the X position.

5 acbox®A-aclc’Acacc’ZBA ZHHAIA AT DNAL-5 O — EHHF A EE IS L O JEi#k B jE
1-1-3 REIO—JTDHHE

O, R LoD AT ac’C & acle2PA o b u T F = ORDVICTHAWT, R
HEu—7 6 BEIORT(PDP 6-7) 24 kL. F0 _HEHEERRERB IO R RIGE2 T ~7-, (X 6)



FREE AT actc™2PA 280 PDP6 1%, ARER DNA (2~ T HEERHE (59.7 °C vs 44.5 °C) + ¥4
HEFRBIRE (—17.5 °C vs —12.7 C) EbITRME/R EHAZRLTZ, ZDZEnn, Ri#ETo—7% -
DNA F v 7 1%, (RO R B EAZB IS TEDT20 DNA 7 o —7 O FEEAHWED  ~NA AL —T
o eF o T RYEREREIC /2 HT51F T/ ERD DNA F I MU RS e A1) | oX
HZEDRIBENT-, F-, Wik AN T 262 PDP 7128\ Th, [FIfER —EEETERHED KIER
M 1 (68.7 °C vs 57.3 "C) IS, Lo, HEFRBIEIZD T 1.7° C O _EFH-LAVREZ2)
77, (—7.7 °C vs —6.0 "C) 23U, Bk A MIB W TSNS )2 E 72 T-G wobble Hi 3%
k(X DIZEDDOTHD, EalkLi=dols, ARANZIINEDRNT IR0 T =0 DIETHh DI,
B E A ESEA-0103, A THEZ AW Ay FHEG 2 EE RV T RBSBETH
Do TT = RFIVTRDY | W Z B TED N L EEDHFIZ OV THZ IR T 5,

complementary DNA dATGGATXTAGGTA)-S : complementary DNA dCGTGACXTCTGGA)-S
unmodified DNA 5-d(TACCTAAATCCAT) unmodified DNA 5-d(GCACTGTAGA CCT)
PDP 6 5'-d(T A*C*C*T A*A*A*TC*C*A*T) PDP 7 5'-d(G C*A*C*T G T A*G A*C*C*T)
unmodified DNA PDP 20 unmodified DNA PDP 23
vs DNA vs DNA vs DNA vs DNA
X T (O ATLCOP! Ty, CC)E AT (C)P! X Ty O ATLCEOP! Ty, CO)E AT (°C)F]
T 445 —_— 59.7 — A 573 —_— 69.7 —
G 318 -12.7 42.2 -17.5 G 513 -6.0 62.0 -7.7
C 26.0 -18.5 40.2 -19.5 T 468 -10.5 56.8 -12.9
A 288 -15.7 38.9 -20.8 C 4438 -12.5 55.4 -14.3
A* = acbaz8c’A  C*=ac’A A*=acbaz®c’A C*=ac’A

[@The Tm values are accurate within +0.5; C. The Tm measurements were carried out in a buffer containi ng 150 mM sodium phosphate (pH 7.0), 200 mM NaCl, 0.1
mM EDTA and 2 uM duplex.
1T is the difference in the Tm value between the duplex having amatched base and those having other basesin the X position.

6 PDP6 385N 7 @ EEHIE R RE S I OME JL35 51 HE

7 T-G wobble 5 5:56F

1-1-4 EEICIEEBRIGEEZ LD NMHILNEASILT 7T IEEDORS

A EBG AT 592 T B OBCH D IR EVFEE TS TANTE R a—7 0
BN EETHD, T2 T, BEFBHICBWTRLEEL M AIAyF B I THACDIAY YT
IZEBL, ZOIARS YT EMB TR LRV E R E OB IGRBIREE S - 727 7 = OFF SR DB
REATo77,

TT = HEREL T IRy TR ERTE RN 59527 7 = 3O KERER AL CThHE
FIRFHIRFBIRFIEERZ DL TIAY TR IERE R A T52 25 2, TD2'-0-AF
JVRNAFE AR CTHDHCG 20 T st LEBRIC AL, £ O X Rk aE 2 F il L 7= &2 A,
THBYT T =2 EOIA T HRTE DR ES AL, RRFIMMOIA~y TR R E
HZEMBSINEI R ST, — T VR DTN ) IR ISP ABSMI R EAL S VD R S
BB STz, T TG, O b PEEE BT ZE L, ZOR G EMRIT R~ RETLIzEZA
T TW I T = DT EIIT T NEEEA LT B F U b LTzac G, 08, /l\//k%ﬁliﬁ?
v F ISR R T R Loy D W IGER B RE 2 T BRI MEE Z B L TV A ERH LN 725
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77

NT>C7SNH,
HO o

HO  OCHj4

c*Gm ac’c’Gm - AT S |
CRBRHLAVE b BRI A BRI |

8 MEILFHBNCENT 2-N-HNNREALNTT )

ac’c’G DIRHGRBIBE X~ F ALY =C. 7,=70.1 C):fxb L ERIA~NyF ALY = G,
7,,=56.8 C) DZE(ATm)AN 13.3 ETHY, 2-F AT L O FEXFFRBIRE (A 7, = 14 “C) IZPLHL
THLDTH Tz, F-ZAUTID, RNA B HHICRIEE2D G-U, G-A,G-G IRy T &#IZTEEIC
PHICELIDNTIRoT=ZED D, ac’c’G & s*U 5T RNA ZHWTHZEL7- A T RNA [X s*U DA
ZFHWTBHRE LA L RNA J0L 70 —7 LU TENZEEZA L CWOAZERHIRFESND,

FERTHRELI2-N-T BT NN-3-F 7T T = NI Em B ER S T = R L T I TH A,
B RIZ 20 LRSI WAT T I BE VO E SN - T-, £Z T 2-NTBFN-3-T T %77
ZVDORFETHDL) 2MDOT I FRICT VN FEEFALTND, 2) RO R SRt 2 TR L
2%, BV ST 0D SN E T T HAUER 7 T = MR AT < 7RG - B L O IE IR B BE & R
LT EZ A, KIRFID 7T = Y A B L ST A L ECIERT 571 TELND2-N-1 LA
FEANT T =2, ZEEBED BB a2cPC IRIT FIRREE O E\ R B RE A R 22385
MMERY | BT E e R R & R M I TN T BB B R M OB TR LT,
QAERRDSEIFEINIHE

AHFFETE B TR L7z emdG 1L mks L7 e 5L B RE A 3 D i =44 & LT, DNA/RNA

VT DGR 0 —T ~OMEJA S AR T& 5, A CREST 7BV =7 MZBWTH, BEIZ LS
NI2-F AT A-N-TEHF AL F TV 6-N-T v FN-8-TV-T-F T VT F = 7n L A
Bz a—7 OIERIE DNA T 7 O, fHliZAT> TR, A AT 7 /my— Bis
WrE T D kg BEARAZ AN T 7ot F RTREME DS D T EIf RS LD,

3.2 REESIEEZN_ENFHIEIEOICEREECFZHADNAF Y JORHE
(ﬁﬁlﬁjﬁ% BHFRZ L—7)

(Y HAEEERER VR

ZOYT T ==X, INETEXILFIH LN TEOEHRICH LS DNA Fy 7 OBE T2 I
ERNATVEAR = a ORI LT FHANETHY , 2078 IR~y TR IR FELTZ
LrElliX, = v F LIRSy FIENTER DO LG SO ZEO I TR EDNREL TLESTW, 772D
H, G T R G-A IAVYFEOLAITITEN T <AL, 2O 7 EE T, HIK D K E#E a2 L3
ZnoT-, T T AR TIZ, AT VAL =2 a DHDRFETII R M T VE A =gy
#%. 2 EHETEK LT DNA OIA~y F RSB A UKL, w v T HES O HITHE A T&bY

a— )L AIZ ) — LIS BRY T IR \—%%—Vﬂﬁ%E’JFGKT%57IU‘E/%%AL7‘;7 n—7 5
EAKRL, 207 a—T 5 FAZ LD BIRE L 2 B A1 TO FIEIC K> TR/ A~y T 278k C&
HHERDORERIEL-, 1. v v F LAy F AL D DNA 7 o—7 24 BEMITK
ST A — VL SR THEAIEZ06, EXOFM DNA ENAT VLA —a /=05, R
UTIR-TZxratraryaF —MEERINL T, fix BRAL RIS ETE 2 1 de, ZORER, 7o
2 ﬁfﬁr ICE L ERE RZ2 2 DZENNEETHHZEDVHIBA L, BRALFAR LTI, Rk
7B HEIC KT A ENZOEER SN ELH) ., ZOMET —~EILIZEDHIE itﬁé\b
770 LML, BB LCL 2B FilkBEOa 7 MWD B ENAMOE (L CX -2 L3R
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NIbHEE Z TND, ZOFEMEORIEIZOWT, 8:753‘%0)%@&:72&0@/\Zﬁbﬁibﬁﬁﬂ/\“é:&c’
LTz, FZT T A LT 2 R 7IR—T zkrar Yo —MikE DNAEBE DRSS
A CD AT NUIC KD IEE > T T o T2, T ORGSR TERD I — A THES Thr 1% quLT?E)\
I 72 OT B DMFAET D7D, iR GV T~ y FH I LI A~ T H 6 E OB 53 24 1)
TSN TV IWERETH LI EL NI TI-EI LT,

ferrocene

B8€ ﬂrf %

g TR
pyrliEa-lmidazola WH’L é'fr“{“*}'f*

amide mmetar)
alectrochemically active minor groove binder

X 9 DNA2ESHAD~YAF —7 I — 1 HEEHZ L TS Tx5
TZxatl =R TINa Tl — Ry F

QAERRDSEIFEINIHE

A%, LB FRHDVLETHALIZEFHATHD, 2OV 7T —<Iin T a7k A
A —RNREIZ 9T _"Eﬁbfb\t_&%&)@ A D 1V FEE T EAT o7, FERAIZ, 28 55 175!
EESERT DT 1?J7¢@ﬁ%ﬂk@ﬁﬁ¢%%m$m IHETEDLLRB/MLETHS,
EYN 71mt/%é%ﬂﬁﬁb\fb\ti)\ D IIIERRFFNIDROARZERLEDTHY , £ D
%mé%@ﬁﬁmkvw%Aéﬁﬁéﬁ CRIEG AU, 7z iR A )7 B R LIS
BT ERBRUTZN, ZOWFFRICAET DL OISR N5, 4 BICEEFTIEEL TRV, LR
ST AMMOBLAL AR EEICH AT HILETHLN, SHBITLE T, 2B oR) 7 IR Lk
A[RE7R B RALFENIISE 1 ORI DX N L THHERRIEL THD, 5RO A= AD¥R
EE R,

QE Ay ik BEIZa B R TR TH LD T, 4% 1. BXALFIEE T HIEICIRS T,
ZOa T MO EBZBIOMSEREEEL T > TV T ETHD,

3.3 BHEIDEFEEDNA - RNALFAREDRA
RO TR BRI L —7)
(M AREERNBTRUER
3-3-1 IBEISEEREEZOTIK

WA OB BEEM T OERITE R E L, BETIH I HICEHEIENEA TS, ZIUHE:
ST, BEASENREAZATA24) IX T LAF FROBRBILE L INTWS, LvL,
HWHENTWDA Y IXT AT ROEGRRIETIL, BBEET 2/ KI2T7 AR ORI
ZHWTHME LB Z W, 20%, BREBRIEICRT VE=T7 KM\ TWLH 72, Hkk
MM TRZERFRREZGTHA) IX I VAT RIIOMLTCLEY, b L, ZONifR#E#R
EEEBIETHZEnTEE, SFTERTDHZEDOTE o Ei4 ) IX 7 LATF R
PO RL S GMTE, EREENIEO S B b ERIZORN D, £ 2T, DifriE#k
TEARERET D702, DILOIVUIKEEEERIN 72 U LB TEER A7 74 Mk %5
L. Letsinger 3SR L CW B EICARGER 2 W 7o WIE T IERE R A A e 7 I &
A ME~OEINERATEZ (K10),
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NHCOR
DMTro _o B

O\
Nch/P\N/k

HEEDE/ T—1=v

=

NH,
B
DMTrO— _o

O\
NC\/‘o/P\N/k

BERRRWEOE/ v—2=v

10 HEEEAIECRRET I 4 A MEOE /) v~ —2=v |

B OFRARTIXANETIE, AR T IZ A h2=y T — VRO IEALA CIE L5
DT, BOSHFREDRT VIR 212725, FHUTKI U AEHERAT 7 A METIZ HOBt JHfx A4 H e
B BUSTIEN AT VIR AT 7 A b 3 NEMERES LTI, (X 11) ZORAT7 7 A MIAIL, K
FEADIEDIEF @D, T FAO SRS TRV, £<IZ, DNA AR HOBt <2
6~k 7 /LA 1 HOBt (HO'Bt) ZIEMELFIE L THWAE, 99%LL ED @\ KR FERINMECU Rk
S E IR/ EMTEDHIENbN-TND, 2T, AMFIERE CTIE, IEMHEARRAT7 7 A NEE -
7o B8 DNA A R FH-OH I IR FE RNA SO E B 2o 7,

IMT H HOBt N

N . W
B [2} oTt B @:N'N

DMTro-_o B

DMTrOA _o. DMTrOA _o. \
w H Q OH
o, - o —— o
ceo” \N/\\N CEO” “NiPr, CEO” “o-Bt
2 = 1 3
11 fEkEEIEER A7 7 A4 MEO ST A

3-3-2. FEMRRAT74 FEFHW-RKIEDNA DERK
TEMARA 7 7 A NEOH M AE TR T 720 IEERAT7 7 A MNEEZ W= E8 DNA OS8R A B2 70
7oo 9 IEMALAIEL THOYBt Z HW T ERISZL, ZD%, EHFEAENSOEI L, 21

23 HPLC % JAV =45

S BZiro7- (% 12),

— NH, Xn
o DMTrO_o. B 0.2M 2
N.
\(N* 0.1M OZP\NL CF3/©E'?'N\§
HO—_o CEO o OH 0.02M 1, 3% CCI3;COOH
O CH3CN - NMP ( 15:1, viv ) THF-Py - H,0 CH,Cl,
\[]/\)L r.t., 1 min / ( 7”211 \r%/\iln) r.t., 1 min
HCP | i
12 HO"Bt ZIHMEALANZ W8 RS A % — A

d[C,T(CT) DA Bl R 4 14-a (2R 325, Mg G BSOS 3 7EME LIRUWZ O IZBLVD 19 smARAIEH

(RS —7 LTSN, 22T a2 R ol Ea B R LR~ 2ffd & 2k ORaa1T1-

7o B TEMAL AN B A4V W75 —k (BIT) & HOYBt DR
WETEXALZ N1, (1 13,[% 14-b)

R KIEZ

13

BRI T DHZETHEA D



NH, Xn

" B 02M 02M
2 0.1 :AMTIO oo R, /@NN ’
o : o Qo KL
%o r H 0.02M I, 3% CCI,COOH

-
|
CEO OH

OTI/\)LNH CH3CN - NMP (15:1, v/v ) THF-Py - H,0 CH,Cl,
(7:2:1,viv)

) b r.t., 1 min rt. 1 min r.t., 1 min

HCP

13 HOYBt-BIT Z{&MALANC FH W 7= 85 & i A % — A

F7o, ZORIRGMTHRLTZ dICsT5(CT)s] D BB R IL, TI%EIEF IR o7, ZOREFLD,
ToF V=L TER SNAE IV RO B O B8 DNA OAIE, HE S LS -iE
PERATZ 7 ANMEIZXD RN TEA IS o722 5,

SHIZ, A T A& T DNA20 EADOARIZB W CHRIERIZ, B ZE EARDEL TH K
T, 22%DHERIR THAZENTE, (K 14-—c) ZNHDHE Fb  IEER A7 7 A MEEZ IV
I EH IR AR L2 I e T B8 DNA AV~ — DS RN A BE THAZEI RSN,

d[CCCCCTTTTT a) d[CCCCCTTTTT b) d[AGGCTTTGAC | «c)
-CTCTCTCTCT] -CTCTCTCTCT] -AATTACCTCT]

|

LR LR LR R RN RN LR RN LR
0 10 20 30  40min 0 10 20 30  40min 0 10 20 30  40min

14 {EMERAT 7 A4 MEZ AW DNA Gk (F2A A4 28 HPLC F % — 1)

3-3-3 IBEEERIE RNA SRGEDRHR

LR E DAL B OB RE MR A AT 52D TEDL AN LTI/ 7L tRNA (X 15-a)
R siRNA D7 aRT 71 HEN TS 2-0-7 a3 AF /L RNA (M 15-b) 728, & BEEITEAR S
72 RNA 7311, IR D RNA 77 /ay —% 2 2 513 — - 1 LTI S Tna, Ll Z
FVETO RNA G kIETE L DNA Gk FER HE RS F AL E 72 & izt D RNA OEkIL, FEH
WZIHEECTH T, £2C, DO IUIRNR UIZIEMER AT 7 A k% RNA A RICh#E AL, RE#wE
B D7 LI (5% RNA B RIE DB R A2 B -T2,

T j\@ ! %y
a B
—o0 -[Fo:1
NH,

Q.‘\ovo\g,R

15 EEICEM ST RNA ST a)dERRT X %
HFTANTIRNA b) 22 -0-7 3 a3 AF /L RNA

F9° H LR RNA ARARO T IX A 2=y "D BT D7D, TN T v A bES iz
BETFED RNA = b IS FEHI L T, AF LTIV BRI KO T S b ZE B 2 ~T-, K 71265
IO, ZOB R TIE, 2L ORGEIL-CHE R OMEIC K ST, I - IR CTH AL I
LT,

14



o
PN

HN™~R?
pwmor o DMTro_0. B
MeNH,
o\OR1 T» o\ORl
ceo” \N)_ rt. CEO’P\N>_
NH,
B =Ad, Cy, Gu

R R? B tme yeild
Me PhOCH, Ad 15h 82%
Me CH3 Cy 1h 90%
Me iproPhOCH,  Gu 2h 80%
TBDMS PhOCH, Ad 15h 78%
TBDMS CH3 Cy 1h 85%
TOM CHj Ad 2h 87%
TOM CH3 Cy 1h 91%

16 EIEERGERNA == v F DAL

OTNEMARART 7 MNEE - RNA A RO K S FSRIRMEE TR D72012, 20712 OMe Fe%
A& HH R # RNA =y 6-=Fa HOBt (HO"Bt) 2 VT 10 2 BIfEA RS2 B 28 -
720 (X 17) Al WARED | A2 e A4 284 HPLC Ik i &2 38 2o 7=t B F DK
Fe FB PRI, THNT L T 95%LL FERW S D Th o7z, ZOKV K EEEEIRPEIL, DNA & Rkiks
I~ AN R W SICRE R T D EHEHIE D,

NH;

DMTrO_0. B
o 40 equiv
\f{ 20equiv. O\ gMeL @NN
TSN O,N N
HO_oJ) ceo” N_ o o 01M 1 3% CCI;COOH
o}
“'HO CH3CN - NMP (9:1, viv ) Py - H,O CH,Cl,
r.t., 10 min (9:1,viv) rt., 1 min
HCP "
2
HOL O B
conc. NH; o O-selectivity of phosphorylation
- O OMe NH,
rt,12h | iH B =Ad  93%
O=ﬁ’—o NH,
& —%_‘/‘ B =Cy 9%

17 JEMARAT 7 A4 FEZ AW EECRTE RNA S AL

ZOFERIL, I IEARGE T RNA 284 B3 27-0121%, IEHFRAT7 7 A NEDITINIZ, BIOTF
ENVBELIR A LA RIBL TS, £ZT, DIl NEE LT=DIiL, Letsinger HM3HAEL TS
P-N #5&- B S Th D, ZALETOD P-NFES YW EOL T, O 7 I HKITAEU P-N#EE
3 AN _tj//i‘f@ziﬁ“((ﬂi@{ljb WRERNZINZ -7 =) ~RBESE T, (X 18-a) L
MU, ZOUIWHIE M S THDHT2OIZ, FUGKRERNEL, £, BE#HOFVIXIL A TF R AR TIE
BT h MK T 3R N035 D, %:T\ HOBt $aif% % W COIW SR Z B8 27 X, YIlri% <
ETRAT A MR D K EEHGRIRVE DN N2 FHE TS e~ Us 5281370 fEkiED
MBS ZTLAR CEDDOTIFRWNEE 2 -, (X 18-b)
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OR! H -
r!, NS CI NH, Cl)Rl
i ~or? NH, @ NN P
N N . | . HNT Tor®
a) —-— NS0
N0 dR
dr
Y Y
P N, P
HN”" YOR? N NH; N” “N—0"" “OR?
SN + N ——— » [N +
b |
) N’go X '\{ N'go
) OH & "
dr

18 a) {3k D P-Nf5AWIWr Ut b) HOBt Mz IA %2 FV 7= P-N fis & G0k

F7°, DNA " 8RZ AU KB ELEIRME DR BIT 2 W THEA IS ZE L, D14,
ffi 2 > HOBt $HZIAD P-N s & U2 1 272 W ZF O UIBHE 2 0~ 7, G RS2 B 2727
ST AR BIT D BB OEIE1E dAPT AT 56%, dCpT A kI T 90%& FE 1K)
7z, (B19) LAL, HOBt &2 AW YW G2 B 27213, 2 ENOEIE 1T 95%E>99% £ Tl 1
L7, &2, HOBt W UE ., MEA AU P-N A ITm I En 5203 bh -7z, vV
USRI - T =V B O TERERIE TR, dAPT A RIRFIZ 96%D G SR TH 72D T, HO"Bt
ZRWT-EIRNETEX, B REVIENREE RS> TWDZERDIND,

NH,
o DMTrO_o B 40 equiv
NH iv O 8
\{;&\o 20 equiv P @EN.;'-OTf phosphity!
HOO. CEO o H transfer 0.1M I,
O‘*m.o CH4CN CH4CN - NMP Py - H,0
) (9:1,viv) (9:1,viv)
HCP N r.t., 1min r.t., 1 min r.t., 2min
B =Ad, Cy
3% CCI3COOH conc. NH; dAoPT
CH,Cl, rt,12h dcpT
r.t.,, 1 min
final product Py-HCI & 5p¢ BIT  LofBt  HO™Bt
aniline HOBt
ApT 56% 96% : 95% 89% 98% >99%
CpT 90% >99% :>99% >99% >99% >99%

19 HOBt E#%IRIZ & B P-N K5OI G 2 FIH L 72 DNA &k &ak
DBUNT, Fil & O LB IELRGE RNA 2= M H W THE G 2 B 272721 . HOBt [ LD [RIEE7R

P-N G272 -7z, (X 20) ZDfESR, 2 - /KEREDOIREILIZEIDL T, Mg E KISHE I
HO"Bt & — /MG SEHZET, ARIICBIT2 BB OEE%E>99%F TrbdHIENTEZ,

16



NH,

DMTrO_o. B
o 40 equiv 40 equiv
NH  20equiv. O\OR iy N
\fl:’bo a Py @N;EOT" o N@ENN
HO-l 0. CEO )_ H 2 (I)H 01M I,
0"-‘0 CH4CN CH4CN - NMP Py - H,0
(9:1,viv) (9:1,viv)
HCP N r.t., 10 min rt. r.t., 2min
B =Ad Cy 3% CCl,COOH conc.NH,  2omAPT
CH,Cl, rt,12h 2:0rRCPT
r.t., 1 min
time of the phosphityl transfer
NH

R B ’ — 1 min 2 min
Me Ad 76% 97% >99%
Me Cy 74% >99% >99%
TBDMS Ad 90% 98% >99%
TBDMS Cy 93% >99% >99%
TOM Ad 76% 96% >99%
TOM Cy 88% >99% >99%

20 HO"Bt \Z X % P-N#&EESBIMRL ZFIH L7z RNA —ERE R

%12, HO"Bt 12k% P-N #E &I s s 2 VT RNA AV~ —DE KA B o7-, R
P A7V TliL, HO'Bt & BIT W THE A S, £D 1% HOBt T P-N #&& 28Ik L7-, (X 21)
2-OMe-[UCAGIT A Tlx, BHIMZ T AERMEL CTERRTHIENTE, 64%0 BB R TRy Rl

FTHILENTE, (X 22-a) 7=, RNA 21 EEKDO AL TIX

BSOSO — 7 3R TE DG

DO, Hy%aw FAERMEL TERTE, 14%D BN R TAERTHIENTETZ, TILHDORERID.
HO"Bt (2L5 P-N fE A YIRS E WA Z LT, 2R ETHRE GOV T LR FE RNA & pkik

ZBARETHIENTE, 4

708 DY IENMESAE T AR ERMEEENE RNA OB kE B> QUK FETHS,

™ DMTrO o
02M 02M 5 01M
H
o OMe + N N
NI Qe LIy oW
N CF3 N CF3 N
)— H OH CI)H 0.02M 1, 3% CCI;COOH
CH4CN - NMP ( 15:1, /v ) C(HlsSCT - I;W;P 'l'(H7F-2Pi' - ;42;) CH,Cl,
1, viv :2:1, viv ;
r.t., 10 min rt. 5 min rt. 1min r.t., 1 min

21 HO'Bt (Z L5 P-N#EAUIW L ZFIH L7 RNA 4 U < —5 A F— A

2e0-[CCUACAGAGA-

2 e 0-IUCGAIT ACUGCGGUUI-TT
a) N

b)

s

0 10 20 30 min 0 10 20 30

[TTTITOT T AT AT T [T T T [T T eI

40 min

22 HO"Bt (2L D P-N#EAUIW IS ZFIA L7 RNA AU 2~ —5 5K
(FeA 4> HPLC F+%— 1)
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QAERRDSEIFINIHER

AWFFECRTE UIZIGEVER AT 7 A MEIZ, A7 0P =7 MIFFETHEE & 722 ZATZOF A B
ZHWT T2 bE 7 DNA VT~ —DE e R B3 AF LR AR R —h DNA 728 DA Ak
WIS TS, ZNHDEFITREND I, 5% IEVERAT 7 A METE S T TR
LETk 2 T B REREZD D N TAEEEE O A IS BIS H S T ZETER WV W Th AD, HEEEE
LR DNA OB RIEDRFTORS, RN LT3R T > AL SRS, A1 Bk 2 7R REME B
RESRL A ML E AT BRI, JFRMILIS SOS E L TRAER# [H2b O THY | M KB RIAEND,
F72. RNA O IR ES RICH R DI LI=Z b HY, 5% IE3 KN 7/ 7 v fbainiz
tRNA 228 D43 1 DA FICHIEF ICH /e FECThH b,

3.4 hHUHEHTIEHETMDIEHNT OFOo—20FDEIK
RO TEERY BRI V—7)

(M AREERNERUER

;N DNA (2L CEDERERIHT 2 5 EEL CT T U= iERSH D, 3725, DNA2EHIC
XL T, 3R HO#EDHEE L CIEBEEAUITLY, T2 5L THD, ZOBRT-HlfEVETIX, R
IR > COBIRY | HEIEESIL R E S 4L, 73D pHb. SFREOERMESIENMEIZ/RD, 2T,
AWFFETIE, PR CTHIEBEE RN TED AN T LR TH LU, £, G—C2EHD
HESHIR L T T =0 EE D Hoogsteen BUHE R I I SAEH N L CEA AN TR EEEL T
S—F AT T =L BER L, UL, FAINR=VIEN G ENDT20IT, 5RO AZ v 7 5 B,
HWFFL CRIRL -, ZOREE. 2o N THEITBEN /AL iE CHATLHI00EE L T AT 5 L4
D TBE R TEAZLE LW LT, 7T =0 DD T I DK ERE O HEA MR« 5 HTH
NRFEA NV FEZE AN LT N THEL S RL . DNA ITHAAATED, ZOH N SEAVFETEHE
pt% . EABFLIARD S Bu,F CUIDHTBRIC, BRESND BE RIS NEIAZESL HWE L, SbIZ,
8—TFT AT = A-T R OIFEHOEILL TREE TELMREILIZEZA, 20 N TH D
BAIIEHEVR R BN 2 b b oTz, SHIZF A IRV IED AZ o T3 B s — R
SEMEMUTH RN /2D A REMEZIBR T 572012, 2—F AU T VA SARHE R AN TH I
FAWI=EZA AT HEXIOT 7 = AZRER TEHIEL DD o T, EIT, 20 N TH 54 i
WZEFIT 58, IEHITEY T EFONLIEE RN ZENTET,
QAERRDSEZIFINLIHE

AEIDO—EHDOMFIE T, FAINRN= NV EEAE G e N THEN P YESAE CENC3SESIZKELD
DZENDD ST, ZOMAITE R, T F U 5D iR AT L TEEIR > TRLAEED
N5, %L EBIT, Y a— R0y a— R F U E OEMIE D VR =)V aTF AT
NWRZNVIRIZEZT2b 0 HFREEONDZLORHHD T, ZHD A[HEVEIZ OV TH & T
BT a D TUNETZL,

3.5 BAFILEEII:=Fry TBEEZLORBEBAI7ZVFS—2DNADEIH
RO TR BRI L —7)

(M AREERNBTERUER

7 A E TS T RNA (UsnRNA) (X 57 RiglonG v v iz bbb, hid v
7 & LTEND DML SN D, MIIREMT NG v v 7 EEILS By AT b s
. 2-N2-NT-F U RAFLTT 2 (P26, TMG) ¥+ v FHEE (K 23-a) &%, %
OFEF, MG F v v 7t X417z UsnRNA [ ZARIRE A2 DN ~WgE b K 927 BN
TATSIA LI T 5, (K 23-b) ZoEE, FEFERBESNTWAST v F R R[E
R, T FU—VERREIGHATAZENTENE, TV IX 7 LAF REENICHR
BLJFEALTE HARBOERNRZHETHZ ENPEFTEHLEEZOLND, ZDDITIE,
BB FITIECL DX v v THEEOERIEB L O, v v &L MLz A) I X7 L
FF ROGMIEEMNLSEDLZ ENNE LD, £ AIEFENTEEZHND Z EICLD,
FIRIIFFIE LW X » THEBAEE OGRS FIRE & 72 0 | AR ZTIC I W TR -
RHREEDLIDOO— et LW TE D, £2 T, bbb, v v 7 HiEk L0
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DEBFEE OFE R A RIEDOWNL 2B 2 o7, L <. RIEZARREBII D720 TMG F v
v THGAEEB L OVIMG v v kA ) X7 L AF RoOAZ BiE L=,

a

K m7Gppp£‘é’- F\v
m7Gppp£En_

Sm site
Tsplicing
transcription

m7Gppp£‘l= i].
DNA —/———F—>

TMGppp£11=_ q_ —— Jﬂepppf!% L

a)

methyltransferase

——————————————

\&

23 (a)TMG v v kA Y IX I LAF FofEE b)TMC v v b4 Y ITX 7 LAF
ROAR EZRITEAL A T = X A

3-5-1 MG F+ v Fta=y FDERK

AAFFERRE CIX AR OB E I 2B @ L, NG F v » 7HBEEGEE LT M L 4Y I35 4%
VXU LAF REER Y VEEFES TORWT TMGpp-ODN 25 A > Lz, (X 24-a) =D
TMGpp—ODN DAFRIE. 5 KEIZ ) Vi lAE & oA Y TFFF 2 X 7 LAF FaFEE#EE LT
B Lo, WU REREZ AT 2 MG F v v b=y b 1 25 S EEFEEE S50
HL., fELoBREEB I bR TFER bR, F2C, T IMC v v fb=v +D
BRlER o, (K 24)

WiEE R OTIRAR LI 5 AR AR R — MEIZ, S b AFAE RIS ES®D 2 L TTAL
& AF AL L 9% FILE T THG FHEK 3 & iS5 Z L AT & 7z, DX, NIRRT,
S A &Y=k FYEFAT ILEMND LT, BT YU Reks 2w, BHiO
™G F v v b=y b 1 ZIE W TEMRT DT ENTET,

a) b)

(e T
T <X
LY o o =0 A .cH
@)\N N 0-P-0-P= B Ny N—P—0 NTEINTNTS
- . o) N | CH
R=H, OH o o 3
o™ o R EtsN"H
HO OH 0=p-0 o B TBDMSO OTBDMS
[
0 QR 1
Q B
7
0=P-0— o
A
%.f%

24 a) TMGpp—ODN Dfi&E b) TMG ¥ v v b =v k

3-5-2  TMGpp-O0DN D& Rk

DONT, TMG Fry b=y OBEFHEAR ECORIGEEHER T 572012, ET VLEY
TMGppT D& ERBZ/eoT0, TMG 13, HEEMESAE T CIHEF IO RSN OGO T, [EE
FURETF IV LERESV I — LU T SR 7 AL AL BRI K0 GIWT A RE 72 s U VU B —%
Woo NAV—27aRY L 7RYAF L EARR A (HCP) A B ALEE 1% | R /KER R 2 di Y o b ek K
TV ERL L, I RBL - DIREER T 5 -O-FRARIILTF IV U8R EST-, ZD%., 7&k
=R TMG Fry 7 b=y 6 RGNS, 7RI 7 F AT =0 57 VA VR (TBAF)
ZHWT, BRSO EI L - TBDMS DR EEBI/e-~7-, ZOLX 1M TBAF/THF T
5L TMG OBBRKISNIE, HME FEAERMEL THHZ LN TElen o7z, 2T, TBAF
VR OGN T 572012, BEERZ 0.5M 2725 X912 % 6 BEM =R TR S W=, 5 7-R
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A BiE% . WA HPLC Z W Tolr - Filz B8 e o7z, TMG ORI EDRIBIS T
LI B E EARMEL CTERRTE, IR 3% CHERE R T 52N T, T L
(2. BIER &L TR FERE O FEF 1TV TMG pp® TMG & p° TMG OE — 7 MELIS Tz, i,
EFEFEAR FIZ TMGY pp® T W T&EI=f, AL F—XIL A F ROV BRI T v b=y MSNHE
FOU, TBAF ALERIZ LU CAERR L7285 2 Hivd,

SO, PR L=y ARG E L TMGpp-ODN OARiiata B2 -72, (X 25) &k
Z W CEFEFEAR B2 DNALS | E 8 R% . 5 Rz kL, 20 p~ODN ORI/ 3
DIRFERE AT VT IUAB TR ELELNIALEWIZ, TEF=NLH | TMG Fv 7 {bx=vF %
R TRICSE, TOBUIVHL - Biik#EE BT, SONTZIRAMENER . B4 Hh
HPLC Z# W CotTa k2 7eotz, 2O R, ©— 27 mfE A SOHE H UM S IR X TMGppT &k
RFIZ B IR, 12 FFR OMEA BUGE 3 BlfeiT TR IR ->Th 29% Th o7, Tk, A4 —
XTIV FAF ROV PR IEDRBEIZ LD E LR, IS HEE D& 5 FAIC ZD RS MDA T 23R A
EEZBID, T T, M e 2h#H ek BiF D7D I S IR0 ] - B 5504 4 MRat L 7ofE S . DMF
R NT, 24 B O G BUGZ 2 B0 TI 2720 EHE A 203 80%, HLEEIE 25% T H D
TMGpp—-ODN Zf55Z LN TE 7=, 2, TMG vy 7 #E&E 7 T/ 2354V X7V 4 FRD
WD TORNEN 2B BB THD,

CH; 0"
N
S
N
¢
|
<N N/J\N.CH3
CHg

=\ ?
N N-R-07 o
+ O
EtaNH
TBDMSO OTBDMS
1

CH3CN 12 h X 3 coupling
or
DMF 24 h X 2 coupling

"= pac®Ad
ipropac?Gu

ac*Cy o
Th 4
1M TBAF o Ghs
0.5 M ACOH e )N\J\[N\) o o
—— ~ S I I
e Sy oo o dTCAGTCAGTCAGT]
CH o O
6h 3 o
NS
HO ~OH

25  TMGppODN DA F&

QMAERRDSEZBFINLIHE

BN BEHENC LD RO B 3 258 s 2 1 U O $ 4 OBSRE IR & LA MRS C&
7o IRANT ) B — T T AD1ODH—47 b LT, R REVEE R F IO B N  BH ST
%o BARIE M OBEEEFR B O FHEIHE 213, IR BV IE—42 o B ] CORERAY7ER
AN E B 2 ZOHIEEE O ML OIS0 oh D, ThHDH A ESEX | &
I DRBal-Chl I ORAE A N TR FAEEZELT0 | (BRI U7 R 00 F85% 70 1o e il AE 5 1
DBAFEDETTHNZT T O LI TND, ARBFFETHHRE TE72 TMG ¥ 7 #1E% 1 D DNA 43 11357
THEMFOFHLNY — L ELT, EOITTEE FIREZIIUD AL L THBEEMAHL Qs
Ez2 55,

3.6 EIEDNALREER
CRRTEKRY BRI NV—7)
(N HAREERNER VR
EFHNCA R SN TZD N AITERER, Safhti7e—7, RNA f@ith e —>7, +/ 7
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JFEME L TCEOBENE BN, L0 BGENOEHE 72 DNA ARIEDBIR A LI L Sh
TW5, BIED.DNA BRkiEIX Dy AV 7, 2) Fvvbe 7, Q). (4) Blck
% DMTr DO WifRGE, D4 TN D, AMFERRETIE, F0Q) TREFE W TREAME L
BBl 3 THE DNA (L2 A pkiE 2 B L. DNA (bR a ik oM TR b & i b 21T > 72, F7z.,
WA 2TV EECIRE LT 7 ) X7 LAY Rid, 0 IR S AR K » CTHfR L., &
& 724 ) = DNA OYLER, MEME T35, 2F 0, Folch WS T CREMIEZR 5 K
FEILDOREFLOBRFEIL, DNA LA BIE DRI S AR L, E1245% 07 ) LRSS
DNA A LTt/ 77 7 O—ZHERBICR P ERWMAORETH 5,

3-6-1 5 KEEEDZEEEIZWTrS EZALV-ETEDNALZEFE

ARFZERE ClE, HEDO RIS FICHREFTRERMEER D 7 0 N2 A 7 Th D MTrS H
Z T2 FERWYHE TRR DNA AL E RRIEDOBIZ 21T - 7= (X 26), BEICHE L Cu /2 MMTrS %
Z B OKBEDRERICATHF IV ARARa T IZAA b=y MIMAT, TAFLTF
)V TEAXVTFOU TAXRLITT ) DERAFET IAAL =y NOARKRIED
BAFICKRII LTz, o=y FARRICB W TR, BRI & ILE O L DM A R
ARINEONR FICEETHY, 7TV M EVATFAT I ) AF L UL, TT
SVNEFA Y TFINEERACD LN KETHDHZ L R Lz, I, ZOAKRLET
IFA hx=y FEHWT 3 TRTO DNALFEEGREITV, Fix OFLY|Z A3 % DNALO &R
ERMELSARTHZENTE T, ZORKE, AEIBEF LIZE TR DNA LA aEIC LD
DNA20 F:fA=e 30 Ffik 7z B 8NA A1 B H 72 AR DNA N TRE DD Fe 45 7 i i G 5 1
HIZ LR ENTZ, BE, MTrS A G R AR T I 4 A b=y DXV HHERERK
Lol Xowvoz s oFEMMEIZHT M2 BT TH 5,

[X] 26 MMTrS % 5 Kl KBS HE D PRFEFLIZ V5 5 T2 DNA & lkiih:

MMTSESH T3 HITEDNASRIZELDNASREH
RAROFIH A=k , 5-d(CT)s-3'
CH40 O 50 o B
O o.?.ocs
MMTrS % N(i-Pr)a T T T T

1
0 10 20 30 40 50 min

3-6-2 FHREBMIXTILERERLCTFOCEZALV-DNASEI=y FDORIH

5 KERFAC S FERE TR IRERZ AT 5 DNA k2= FDORFO—ER L LT,
[REET AT VERS 2 A+ DRSS CTFOC J2BI% L7z (X 27), Z DRI migT 2
TV EBE T 2 KR HE 2 Je 23R <7 MMTrS T FFAICRE L TRV . Z O WTrS EDOFRZE
B8R E 720 53 FINBRALEIC X 0 Btk S 2 Hifk#E R ch 5, FEBRZ, CTROC % 5
KBEEICHEALEXZ VAT FE2fMaxER L, TORKREHRELFH LA
0. IMI,/pyridine-H,0 FFCTOHJIL 6 43 & T2 b THUH TH U DNALFEEFRA~DISH RT3
AEETCTH D Z L BNTRE ST,

o

] )l\
(o} o B
:o:
BnN
(o}
A4 SMMTr Ovp-OCE

(PN
CTFOCE N(i-Pr)z

[ 27 CTFOC 2% W55 T DNA A RED AL = b
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QHAEBRRDSHRIAFINDIDE
ZIKIJ%%‘EIE HCRAZE L= MMTrS JE B LN CTFOC il 2 4 < VR Vi TR DNA fLZ2 A kA
ST BRHIEL T, 22 FEOHEMT S DNA AROFELL THLAMAE D, EMED
7/5”6/%*% EREED DNA Fov 77 n—T7 S ORGE O E iR A REL L TOS
HAnEIfrssns,

3.7 RNAGHODEHDO#FHR2 KEEDREEDERK

RO TERY BRI LV —7)

(1) AREENERUBRE

DNA DAL A BUEN 20 ANTIZITMENL L TR, Fikime L T, TOEKRITIFEALEZE D>

TV, Ll BiZpD DNA zL):<7~%/\5Jz<réﬁﬁrb% 21 AT AD LR BT = FE 7t ne

AT LTI N TR DG RS RO LI TE T2, 40, ﬁ%/ztﬁﬁ#ﬁ@%k%%zék [H kDG Rk IE
TIE BITREZDZLITNEETHY . ZNETOBRIEAITD)NERE TEXHE W72 S LD

R ME LIRS TCND, el U7 R A2 D DNA 0)1!: AREORIITEDO—BEL

TERL, 2k EE72bDTHD,

Base

Base DMTrO
DMTIOq o o CHs CH,
CH; CHy CHs
. O O —Si
o o—sl—'~CH3 / X ° '_<CH
/ | ALP Jo 3
ALPC L cHseHs NC N CH, CHs
Y TBDMS A TOM
Pitsch, S.; Weiss, P. A.; Je yL Stutz, A.; Wu, X.
Ogilvie, K. K.; Theriault, M.;Sadana, K. L. J. Lt Chim et 2001, 84, 377:
Am. Chem. Soc. 1977, 99, 7741-7743.
Base
DMTrO—l
O O
/
CH -
Q 3 CHj /\/o P‘NJ\ Y
Si
SN o A
CHs; O'S|\ Base ) Jk R = CHz: Umemoto, T. and Wada, T. Tetrahedron Lett. 2004, 45, 9529.
“SI o (@] _/_/ R =H: Ohgi, T. et al. Org. Lett., 2005, 7, 3477-3480.
M (o]
CH; CHs3 o o < o OMTFO Base E—IJ\
/7 I
CHs-O-P, J_ Ox/o'\ k j
N
S S.A cott, F. E.; Caruthers, M. H. J. /\/o P J\
caringe,
Am. Chem. Soc 1993 120, 11820 )\

28  HEHD RNA DG KL=y heARMFFE T 0y = 7 N CRPELT- B =

L/ L. RNA LA T, DNA OA RRIEE G ﬁﬁw_%)@fﬁéziséﬁf;/\ﬁkwi% IEDbLRNEN
Z5o RNA DAL AR CRIBEE/2D DL, RNA A RIIE2 KEE L NMFAET DI, ZD L %
ORI CIRELRTNIE RSN ETH D, SHIT, 27 KL R# %75}%7\37&6:&&:;@\
NEARBZ R E R B HILN S “FDVOME A SO R E B E 5.2 AN EM T L TLEIZEN
KERMBETHD, D7, 2" KEEFEDOFFEILIT TELIET, /NSWEORHFFEL, T2 T, A
WFETIE, 2 KRIEDEMFEL L TR L CEI-y 7 /o F AREICEB L, L, 2OV T /oF
VDB ST RETEAZ LT U, RNAD A RRIEL LT a2 RE L TH RSN
TX7= TBDMS FELLEA_THRVEFNZRDLDO LB bz, 22T, ZOY 7T ) =F )V EEFERE
WZBRET DERMFITHOW TR FI A BT, ZOfE%, Bu/NF ¢ THF FALBLF 52 L1280,
ﬁﬁ% IRETEAZLEEZDWNZRWEL (K 28),

DIENS, VT ) TF NIE 2 KIEFEDOIREILE L THWD RNA DI A IEEBIR T 528
NTET, ZOHIET, S0BREBREETIX, +o2ME CER TEHIENb >, £ZT, 20
RNA & kL CRIBEE 24D A = hO A FIED B ALIZ DW TRUEAIC S B &Nz C
Wb, 3705, 20 RNA SAET, A=y DG RUTIEL, 27KBEIICS T /= F VA
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TARIEDMNETHD (K 29), ZHET, tBuOH F' CsCO, fF4E F 727V a = )L CRIEL T&ET=,

=N\

\( o ? CN 20 equiv \( o o ELN- SHF 38 equiv .
- Cs,CO;3 1 equiv Et3N 1.8 equiv
70 O OH 23 \//O~ O Oy —— 77 HO Sy,
]\ t-BUOH, rt, 1-3 h —(S THF, 1t, 1 h
B= UI'bZ Urbz: 95% Urbz: quant
Cy(:i:ff cy'™": 89% cytm. 90%
gdlps . Adem"; 90% Adem": quant
s
Gyts- ami. 83% Gyt o', quant
'd N\
- BEORBEORRBEH
—>  HO0o UrbZ coeveennns EtOH-NHsaq (3:1, viv), rt, 3 h
HO O~y Cydm e EtOH-NH,aq (1:3, viv), rt, 1 h
ur 95% Ad™™ NH,NH, (6.0 eq)
Gy 92% Gutps: dmf..... 1) 0-NO,Benzaldoxime (3.0 eq),
Ad 82% TMG (1.0 eq)
Gu: 52% 2) EtOH-NHzaq (1:3, v/v), rt, 6 h
J

(.

29 TorUa=RLOIIGE WS 2" KEEEE~DL T ) =F AV G

ZDER, iﬁ%?ﬂﬁ@%:ﬁ“ﬁ@?‘ﬁ“ﬁ% IRFED LA TH T, TDIZD | A=Y MDD T

BEUIERIEL VS £ B

ZRDR DTz, £ T ABFFETIE, £, EVIF L RINO AR

w—/l*@/\ﬁk/f%’ﬁ“@{t?“éﬁ/fkbf\ VDB RN ZF I — R — e UGS, 2,2

TreRuyyU bl ZOLEMOBER KL T T /=T E
Lz, ZDfES:, BF,.

Z2NNTE AT HT LR

E,O Z/LAABRELCTHW, KEHIELT@Q2— T /=F L) NI AF LT UL

—TNERANAZLIZEST, 2 -0V T /)2 F NV Z263%DINR THR TEHIEEZ R WL
77
o (0]
N)j ﬁ NH
O)l\N (CH3)3SiOCH,CH,CN N/go
HO ) BF3#DEt, Hoj o
(CH3)2NCOCH;3
OH OH O
\/\CN

30 IR 2 -0 7 /) F LoV OFHA Rk E

ZOHEEDT, INET, AULEMETI D6 LT, 5 TRT

BRRLTWEDT, Kigics

PR TRRE LT DI LN TELILEBRT D, WERIEDOZDEEWZE KT L6 AR H

ROETHFERMETRWEZD, 7a~v N I7 —CTHEEL 2T 7
UL, 2O BIETIE, vV UnbGEbnd 2,2’ -7 eRayiyg

B ARBIBRD TEDIoT,
ThE S HER =D T, B

A b CHEE T AZLENTES, /2.2 -0 7T ) F o) b i E THHZEN D,

TRERNIREEENATRETHD, 2~ O3 T /TTF NIV )b,

EElICko 2T RO

DAL=V N AR TXD, — . VF VDA =y ML, DIV DAL=y b, 2 T

D in situ UL S THERNTESD, > TF 0B TAEEITIL,
LLT NIN-UAF LRIV AT IV DMSLBETHALN, 4

DUDE A=Yy MR AUT, A TRALZEN TEOR A b H D,

TV DERFEFE DO LRERS

ET6 LEED RSN E THDH, Ll 7Y

HEAFISITHOWT, 7 2 F )L TBDMS FhbL bR TEBICER THL)HET D20
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TBDMS JZHWAHA KL=y M7= G L7 2 A BB SRR E I =N b,
COFRIIREBE LRI THD,
QAERRDSEIFINLIHE

FRL72d5IT, BUIV U RIND G =y NO B A IEE ML T HZENTET-, LL, 7V
VRINDE L=y O E A RIEIZ DWW T, 5% OE TH D, BUEZOREE R AR fE
R D7D, 77 =V BRI & 77 = UM RN AFAE T AIEE T b A 2 R IR LT &
i AR A O TCL 8 TREA RIEERTFTL QD0 e PR RE25 0D, ZOERIED
WS TH L AFER LB TH D, FFER I, 2 TOAR KL=y OE TREARIELZ T2 RiA
I ThD, LT=D> T, TNLAKEIL. 2O B RNA &kiEL2 TE¥E2 BIET T8 chs, AT
BEFER DR DD, PEROA RIEEZEEE T D72 RNA G AEIZ LD RNA O b3+
TWHIFRFTED,

3. 8 MFPIULBEA-N—YIEEOAIRK
R TERY BRI L—7)
(M AREERNERUBE

AL, Bk OFED N7 NN TEBEO G RO, b B 77—~ Th b,
Tibb, ZNET NTBEF AU NI T 2 G E R IRU N o—o U 7B DO Hosit T Ak
W TEALZEND, TEFILEITRDY—EHDOT 2L HICHONWTE DO s T Re o i at UG 5

72EVONWEb D THD,
0 0 0
] H."AN " NJLN%
L H k. H L
( X (A W
i e e
Ownn Ounin Ounn
4-N-phenylcarbamoyl-dC 4-N-naphtylcarbamoyl-dC 4-N-quinolylcarbamoyl-dC

5'-d(TTT CTC C* TTC TCT)-3'

3'-d(ARA GAG X AAG AGA)-5' (X=HG HET, ANC)
]
¢ 2 T DNA duplex
ERE 10 mM Sodium Phosphate ( pH 7.0)
1 1.0 M NaCl , 0.1 mM EDTA
pem R= ﬁ
1
HMERIC L AL
nem R % B BRI EES
: {vH—hL— B
qem R= %. PR AL
0 10 20 30 40 50 (°C)

31 2= N—Y LU TR SN =T U— VNS A )L bt

TUNFEEL T ANV VR =V E U N VRO T I RTE AT HE 7T =T
T T T = RO R TR N B 252 L2 FT IO LT, B2, DA REANLIEITD
WCTRRILTZEZA, (T T F OB REANFRE DI U RITE AL 2B D1E, T, C, A, G D4
DO FNTKT L TEHELWE B BE 2 D22 AGZ L (K 31), 2>\ TE, %7
LIRS L7\ C AR ORISR SL e D AZ % o VR BAEFNIZ Lo Tt A9 LN T I
HELWRERRE N b DI RIBINT-, ZOXEITHE S TEHRReRE /)13, DNA2E SIS A 1M
BB ORI T D700 0 2 FEdH DNA Fo 7 ORISR LIZE A, R DL D &
R CENCSESINT R GL LN TET
QARBERDSEAFINLIUE

D= N —H U L U T O VR DNA2 B SHHE A2 L 7 7 B O i i i s
TAHZLNTEDZD, ZNE T, RIUEFEET AL DL T A RE N ENH D012, EEE
DOELNF v BICHB CERWREENH T2, 2O =" —H Ut F 2 i) Z L Ic - T
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RSN IHEAFRIICIEREZR 2 EERE S Z T EDOERINPFREL /2D, ZDT2 | #1 5K+ Dbk
BN 72 & L ARD TH IR LW HT 242 i CE Db D ThHL LHfF S LD,

3.9 HBEEAMATIEEDAIE
R TEERY BRI L —7)
(M AREERNERUER

HOCHEZIRI TV E T, RO 2ESIE R ORI B 3 20 981E ., En TR O 7= O R
ik a—7 LTS OREDRDHY, T THIHIMEDO BWHDTHD, 7wz X, 2-T/ 7T
=TT )T F 2RI TIEHESD PDF 7 r—7 3 k<mbn T, 4l Fx i, i
PR T 3EOTAIEKGELZ D DHTR A THIEOBFIFIEORE, £k % 7oA il A Z AR L T
JolE MAERTHLOE LN LI(K 32),

(0]
NH, j\ % NJ\NH
' | SN @ O(t-Bu) — SN
A = I
HO N~ O B(OH), HO N/&O
T/_o: —— o
suzuki coupling
OH OH
32 RARBR L L Tt 2R DR LR 2 B2 L7z )Oi
o o] )
H NJ'LN’ /’\ L \,H : . Stokes shift 121 nm
kL'/El PN '
HO o N0 — o o N&O
OH OQH
dchee dcree
rex 300 nm rex 360 nm e u':;teuenztmh (nr?:;; "
rem 369 nm »em 490 nm

Fluorescence Spectra

33 HOEMEN TR O HOE R

ZOLEWIE300nm TR T 5L, 369nm (ZH Y EART ML OF KF Y — 7 Elgsing- (K
33), ZZT, DX, = VREM B LIZBRIILEWE AR LTIZEZ A, ZOHERFED K EZE
{bL. 360nm THEIELIZEZA, 490nm ([ZH Y — 7 NS, ZOLEWIT Stokes 7R
121nm 5V BEEOHE MM E O TIEH T HLWE N REE S - Tz, DL B D3
s, JOARLE L LU TERmMERHY  AZ X Ve 12 SHIZm LS8R LT,
AR = IVERELORRE AW E AR LT, EORER, Fkx REEEEZL Sl b A
OO MEF R L G RTHZENTE (M 34),
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HO /J\
© HO! N ©
Suzuki-Miyaura coupling o]
and spontaneous cyclization

Reagents and conditions: 5-substituted N-boc-indole-2-borate derivatives (1.5-3.0
equiv), Pd(OAc), (0.03 equiv), TPPTS (0.08 equiv), Na,CO;3 (2.2 equiv), H,O-
CHLCN (2:1, viv), 45 i, 12 .,

34 ZBRMEHOEM SN ERO AL

ZOHG, b B/ REROA L R — V2B ETDEOEMES M U A DNA A3~ —13 &
RICHLZIA AT, FAMHEY DNA $HENATVE AP = ar EREIT 7224, R IEOH T
Al C HENGHLEEITE NN L MBESNTZ, G DA IITE LML T DN b7z
(X 35), —7J7, HfH{ DNA OFFE/E L, G 25 DFEMiRY DNA ${EHE G Lo L& LG a0 LR 3 5R
FERNEDLNTZ, ZHHORERIZ, SNPRHEL T, G & CEO ikl TEAF LW T n—T Ll ]
BEMEDNBY | A1 DRI SN,

d(CGCAATXTAACGC)
d(GCGTTANATTGCG)
~, N:G,A,
\ T

g
L]
3
]
u
=
@
]
g
=]
2
[T

00
wavelength / nm

35 ZERMEE T AX U T UUEHEREE T DNA AV ~—0
2EHIE AT I 1T HHE A8 RE

EDIT, WIEHEV M IR A~y T ISR AL QD EETED T T = M R x 51
DB D NWTHARTZEZA, IV T, FELIELT 20D, FERENERHIZ O TH
FEWHHDEA VNIRRT DI LR TE T, T, B R L OI A~y F I DR %<7
HIZOIT, HHFRED LB L THE 2 D2 ED BN 72 o7z,
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H-A base-pair 0.02

AATHTATTTATTTAA
A

AATHGATTTATITAA I

AATHTGTTTATTTAA
—A

aatitactTaTTAA | l
ARTRTARTIATITAN ’

AATHTATGTATTTAA
—A

qu. ld &

— i |
|

o f/

Multi-labeled

GCTTTGTHTCTTTCG
CGAAACA/AGAAAGC

GCTTTGTHTCTTTCG sensitivity enhanceme,
2.8

_ GCTHTGTHTCTHTCG
| CGA/ACAAAGAAAGC

GCTHTGTHTCTHTCG

36 SAV YT HE K AT L CODHE I M U R T = M
EDVE DB L A O FRIE

Q) ARBERDSHRIAFINDIDRE

AEl AR TEIEAVRIVEKZL OV M U RO = — i eI 2 E T s
WS N R R L 1IN R0 B DN A R L CWND T LD, BB O & IR OWF 421 %, 2 F 8
eSS EHE R E DN TR DB FHINAT VL A B — L al T EBR IR LHOH DO TH
%o Fox bABEBL QKT ETHDN, ZORF R EREEFIHL T, SNP B OT=0 D HTL
WA AT AO BRI CED,

3.10 RNAiOHLLWSFHRFOEE
R TR BRI L —7)
(AEEERNBRUKER

RNAi D% FAIZHE, 20 IZ RNA D3RR R 3R L U CHARES U CUOVA DS, 9 KERD RNA 73 1T
ITEREL CHEVITHLARLTETHY, BTV ONRBRTH D, T D7=H, RNA Z{LErI
ZEALT HIEN IR OIFFEE 1L > THIEE BRI T TS, b, ZELTHTOICEHE
IRAE AL IHERAL D2 KR I TH D, ZD2° KB IEFIET D721, RNA [T LIS H AR
THY, MIENOXIL T —BIZH L CTHOARLERD AR TOLH D, 27 KEEIHA 7 R 71T E X
ZT2b DO EALD BHIDT-DIZZNETIThIVTE T, 27 KBHEAE T VX ARIZ K> TERGL |
ZEAASED TROUROINETHEDLN TELFTIETHD, Ll ZHDOEE TIX, AR
By TN ERME R kT A NATIE A B —a fe MR T 346728 B RS T\ 5,
DO, B & 722 IKBRFE DB TP FE S CET=, AR TIE, ol L=y 7 /= F Lk
ZOBWIDT=OIZ AEH TERWVDRE LTz, ZORER, 7 /=F )LV HI T RNA & ORGERITAR
BHIED T, 27 KB REDIERGFEE L CTHOITIE I TEDZEE RWE LTz, ZOEAGFEIE RNA &
FROFAEBEIETHWAT o E=T BT —E AL CLEIZ L DD o7z, UL, ZOREER S
BT RS T OWRICHIR T =T LETINT HZET, JIfl CELILE RV L, 2oV T /T
FEEIE, RNA DE DN THEANTHIENTED, T72bH, RNA St =vheL T, 2" -0
VT )T NALSNIE | ) — 2=y e RITE DIV TN D TBDMS HETRGES L RNA A=
=y DO HEBEHMEIZEIZE-> T, HEICY T /2 F VIENEASNTZ RNA 28 THIENT
72 (X 37),
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| , TBDMS 0
? O_S|'-|— o oH
0-R=0 e
\ B EtN- 3HF 0RO
07 o B
1S e}
@ O~y 0 0w~
0-P=0 ) CN
o 0-P-0
n'l'l’ CE 0.

Et;N+ 3HF Bu,NF
TBDMS [ZFS [ZF S

CE RBE 253

37 2 KR AR LU CHOBN TV T =T L HATRIN 25 L 7= RNA 3 kp
ARk

ZOIINILTHARTEZ 27 -0~ 7 J=F )AL Sz RNA OHIE NEEZEE K 73 fli 58 |2 L D%
FMitEZ D200, MFARARY AT T —B AT = RARY AT T —VIC KDL EMN %
FART=, ZORER, UoerpU & UouepU EDELEETIE, B OFESE Tl Uy pU 2397 % /3 i
HIRFEIC, Uoep pUIEXTA% LN i L7ehoTe, — 5 1B OBEFR TIL, Uoye pU DFERIT/HES
AVIZFER T U oenpU 10T 038 % Ly fiE L7en -7 (K 38), 2D X, 2 -0 7 /=F )4k
SN2 RNA TN T-EEETEN DD LN DD o7, A4 B RNAZZELTHRAMT2 -O-AF L
{EEA7z RNA FHEED L Mo TEen, A%IFZTRDY, FIHSND THAY EHIffS L
Do
SIHIT, kb RNAL OFMEL TROEERANAATIXAE—a 8B NICBELTL, 2 -0-AF v
{LENTZ RNA ELERTHIRSHER TEXHIEN DI T, ZOMEIZRNA F v 7 O FERFIPE L LT
HHTHY, BIFEZD, 207 J=F M bEiiz RNA &5+ 7a—7 L THEHT25 RNA T
T OB EHERTTHD,

B =Ur, Cy, Ad, Gu

B B B mixed-sequence duplex
57 —G*A*CHUXGHAXCKURGHARCK{J* -3/
F-CTGACTGACTGA -5
[0} U u

e
Ql"g CN

Q $o?|
Q'IZCHg

2'-OMe 2-0CE

Conditions, 2 uM duplex, 100 mM Sodium chloride, 10 mM Sodium phosphate, 0.1 mM EDTA, pH 7.0

38 2 -0-v T )= F NALENTZ RNA Z VT~ —DENTIZ AT IVZ AT —afE

QMEREDSEREAFINIHE
RNA O—F 27 /= F NV FEEEALLDOE, 5% RNAIZHWABIL AL 7 OfF A
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72— T b D E NS, EERIZ, TIHFERZ2 G, RNA O—FICS 7 /= F VA E AL

72 2 AR$H RNA & T RNALTEE iﬁf&Tu‘;u\ EB Do TNDTIZ | A kRO THEENZ D,

F72. RNA T 7 OEKREKERDT0—T 531U TH, D TENTHLD THLHD T, SHE O
HBREL A THD,

3. 11 \ABAMRRIFC UV OMEERYMERE (R ERE)
CRRTERY BRI NV—T)
(HAREENBERVEE

RIVFFRZHAEYEEL THBNTWERAIRY UL P-N fia2b R RS2t > T
B ZOMLETFENTIRAIEEEZ B L TODN, TOERBEIEIX, 7777 = —hed<
LT BZENE, X NI E L ENRRIBINTND, ZNEIZSZNSEH-DIC, B4 TF T
RS NIZARAIR VB ER OB BN THD, £2 T, ATV 7N T, RAIRT U OfLE
22 EMEEZEL T L ZT ARZ T, 202 KEEFEE/-133° KRB Y = 25 )L
FEEENLCEA T UG T2 MEI LI, TR, BT L EMESHZ T
7=(1% 39),

HoH
H N
N
N
W
- N
O=P-0O o

39 BRRICRIILTIZE A F U AEBR SN TR AIR U ih R

— 5 RAIR Y U DFFEIRT, ILITHNAIEER RS NDILEMEL T, VBT IROMHY
\CAIVR TIRNE#EL DFHERO G LT LTz, AVRCTIRENE A T DA MITRRIC
ZFTEL, mWABESEEZE TG MBZEMLNTND, —FF 5 LR AVT 7EANALS
IR LA WS RIRITIEAEL . HLETE M2 & O A BEMEZ RS A MR bIL TS, 2T
RAIR Y v OFUEEM RN ThD 8—AF VT T /o7 al Eiia . T VALK T
IRFEGICEDFE— 2 F-PUTHLAGA AT AR AIR // kxR T A LT,

BRAIR VB LA T 5 T, VBT INFE BN OREFIFIHR AR T I A NEZ WD/ 3
Doy —F . NT VAR TS l\fr*/\@%ﬁ IZE LB REETHHZENLE R LA R
ThdEZEZLND,

ARV — R LIRS R, 84XV T T/ URERITEA LA T 7 BNV EERISHE, fit T
L-7 0V FE R E TV T EFHIE TR RS T UV ANVKR T IR A E TE 5L
ZRHU, BN A MO EERREEITHIZE T T UV AVRY TN B 29 HHRA
R AR B DZ LRI

o
HANSOCL NaH ¢ I
DME, 1t o k j CH4CN, 1t iy

NH
HO fJN OoHO
-N—g-O*ki7 N 80% HCOOH UC N- CS) O
<< 82% HO OH 63%

X 40 RAIRI T Fual by DAk
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KRR FE T K B R T E ORI DRSS T, R E VL3 52872 5 -TI /AL

77434’11/1%“%6_ WP LT, -7 al B ke 2 LR 7IR R OHE & KT 287 a0

RFEDTEULBNEEINTZN, TEULTHZ L2 B EME DRI ERTHIENTE

7:—0 RAIRV U OHERE R OERA#EL L T Prolyl-adenylate &5 H1HJIIZ Prolyl - tRNA

Synthetase \ZVEH T 5ZETH L RIEEMRE T BV ARGFHINZL TWDETELTWD, ZOZE

N, 8-FXVT T =V BRI RS O T AN~ AV ERIK D B R EATIRHZE T, Bl AR
EEEA THEMXIVA T RPELNLEE X R EITIRST,

H NH
9,0 ol Hf“':,
N-&. NN |
HiC O N go ;0; N 80% HCOOH H3CYC H. $- o NN
NHBoc b . —’n NH, O
K 8% HO OH
56%
o
o
HoC C-ON DBU
NHBoc o CH3CN, rt
H NH2 H NHy
*Nfﬂ\‘ 80% HCOOH 0 O‘NfN
HoN- o oNTN S HNSO0q QNN
[¢] rt o k 7
0, 0
2N HO OH g2

41 2R TIRFEE L ORAIR YV BEYE DA Rk

EFRARAIR UV HERIR DO B RRE RO FIET L-7 7= iF 8RS AVR L T IR RO & Bt %
1ToTc, ZOGAEITBNTHETEUL T2 <A R EBLZ LN TEL, ZOLEMITERIMAK S
R L DR LR CH I~ LT,

TANRAT L DT Z= KT D AT-265 DI E LB AN T 7EA LS TEIEALE )
X, EBIE MR R T L A MRS\, ZIT 5 AT AN AT T T L iR E R INK
SR LB T DL T - AT 7 BAN-8-F XY T T /w1572 (1% 41) ,

ZNVR T IR T HRAIR Y VAR Z XD, 00D AVKR T IR 2H T 58
XIVA L RICE DA FRIRHEIC OV T2, Sre-NRK M0 T RERRAND IE H T &
RADIERERECN RIZONTHARTZEIA IHEEN D LWL TOIZRAIN & iR
L-Pro-Sulfamoyl-8-oxoA X &<IEM A2 R& o7z, — HF W7 vV L KIZH Y 5%
H-Sulfamoyl-8-0x0A % Phosmidosine-Et f&|Z VL3 BI1E M2 R T ZENBBNE/2 -T2,

EHIT Src-NRK #llfa s v 72 SEBR & [RIER 70 A% L1210 38108 KB Alfa 2 IV 7= il R g sl 4 i)
fﬂ%@%%ﬁ#%ﬁ%%ﬁ_o RAIR Y HRRAR L-Pro—Sulfamoyl-8-oxoA X &LIEMEERER -T2

IZx%I L. H-Sulfamoyl-8—oxoA &R E Tl OBl E2 Iz 7=,

2%@’%@7] RN A FVNT= in vitro ERTlE L-Pro-Sulfamoyl-8-oxoA D7 U /LARIZFE Y 45
H-Sulfamoyl-8-o0x0A 76 BB WS B3 67, H Sulfamoyl-8—0x0A D43+ DV A X%
L~Pro-Sulfamoyl-8-0x0A T ~/NSUNZ ED B B i M s LB G PE R B R E BB L T
WHZENE ZBILD,

QA ERRDSEZEAFINIIR

LS%IE ZOE R UTEARAIN B R E LR ZEI2 - ¢ Mfafl o o B EH 3208

ZHBERE T2 M CTHEtE TEL TS,

3. 12 CpG A*FILILERLIDREEDRF (BR. FRE)
R TERYE BRI LV—7)
MAREENBTR PR
F9. T LD CpG DU UL IEAD AT AR I B AR T OFRBZHE L0, GERD
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FHRLIREEL TWAZENRHLNIENTWD, ZDi=h | ZOWFFEME TIX, 7/ L0
CpG DAF NALEN 2 GH I ZD D IEREITAR H T D H1EEZ B T2 2 EMBIERIRD LTS,
BUE, 5= AT NN R OLFERIR RS L T, FEEEMIEND Y b U IR E T T U
(BN EBRT D HIENILHASI TS, L L, ZOHIETIE, v hoo e 5-AF b
RO AR LD IR S HE D 2ZE2FIH L TWhAT-HI2, BBES Y rhaLick-T
FERNE DTN T DL ORIEL WL OERSI TS, 22T, 2O O RE R E R 3572
DT, AT, BLERDT 7o —F 28T, B<HLY CpG DATF MBI EZ BT 52
Lzl (4 42),

AF NALEITZ "CpG D EHA D7 11—7 DNA @ CpG ¥ BEECA D M MBI AZICY T
V=N DX ANIEEENTDHE AT LS M RO AT OV TR B S 1
HIENTED, ZZT, ZORBRI Y ANV I R _REE LRSI EFA#PY72 DNA 7'a—7 45
FD CpG DU AATIICHEBRITEALTZLOEA KL, TORER, TEBY, OTVV= s
LR ANEEE AL N T DNA A VT~ —% 5T HI LN TEIz, FEFRIZ 310 nm LL_ED%R
R SR L TR T=E 2 A FE D "CpG DATF VIEELEE LT B & b7 a A o 7R )
/O TE, BUE,ZOHLOATF AL O H > A7 A% L HAGIZIT T2 S HIciEsD T
WA,

5-AF N b DLERRIT
e e 5 .
i HN CF, ¥7ZUZJL&E HN Hacl)m
§-TTTTCG —C—— GTTIT-3' hv 5-TTTTCG —C—|— GTTTT-3' I'lql o}
—— Fi€ ") e i
3-AAAAGC ——G— "CAAAA-5 F-AAAAGC —G——"CAAAA-5'

MMFF* : % i S R A

42 VI ERO T I a R I EEE L DR A VA E A LT N T DNA EATF L
{b&i7= CpG L HEBL AN xE T DEARA N7 2 R 7 KOs

QMERRDSEZEFINIDER

ZITELNTE MR, ZNE T, 5-AF kS iz b R AR T DB, 5-AF L
fEENTW W b RO BB RIS BRI CU T U RIS E T ARSI DX 4y
MM TN TEZ, 2T, WhIE, BfiSNeh o> T-V MAAE RIS ST DR AT AT 127 7 a
—FHLBLDO T, EMiSNTZEEA X — oML T RNE D ThD, 2L T, Fex D7
0 —F L5 AF ML SNV b U R E RO L TR T DM — D HIETHY | LT E RS E .,
ZDIIARIRT T 4TI T T a—F ik, BRI S-ATF b S o U A T A L L T
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IXIFFELNE D THD, r/aA o THEES DI D L7 N TEERIL. 5 1% . CpG AF IALE L Z 1
95 DNA Fo 7Bl HERSNADZEN+HITB 26D, FxbZED IS T, ZOHf
ey METHIZIE. kR L BB S YA T E THD,

3. 13 IR U-MAFIREHIAAT DNA DAEREHE (BR-EBR)
R TEERY BRI —7)
(IAEEERNBRUVKER

AN T, B LRE LRI ERIIINET, 84XV T T =094 F /7= 5, 6-Vt
KX -5, 6-TERaF I 7l k4 2L ONFRIES I, £ O BIFVECRBHREE /e ETE 209
DEEINTWD, ZHUTKIL T, YR -N-AF U RRT T =0 -N-AF VR E | M NA— R
— A X ROIIRIEHIER PHEAEL TODII 5 TlE, GoRERE LK E D FIRFIZH AL T

HIXTTHD, VT T = OBBERIIZ OB K FICH LT, JOELL T BT
N-F XU RRZE G2 D28, i, XILF TR, RILAFRL L TEAE N HLMS I abh
Tb\Zo UL, AN SD BB S N 72 BR L RS L7 M AR AL O 35 AR ITIXZ D KO e E D FEAE

TFEAEHEZN TRV, ZHUE, D TRIEGERZETHY, EIZ tRNA <° rRNA 728 — AR HH
TJZ@ VAR RRROT T S U R ER L K B SSHIRE N IZHAUE . AR R IR AR T DT
Thbd, £, DNA DEWBHIG ORI — M — AR5 L ZITHZ DI MR D & TS
Do ZOEIRU I TT U OB EICEL UL IFEALE T —XOER—MB 2RI THD,
FHUZRL T, BT, 8— 7&#/77%/’?9—25*\'/77%/ 5.6- bRo¥%i -5, 6-Ftknu
FU 7 E DGR E G Te DNA OBEEEERE | B0 HRESNTND, 2T, ZO#H
B AR5 LB BV, BEAIC VA3 R bEh7z DNA, RNA 5D LA R iED B
HEATo72, £ MAFURERDORARa T IX A NFERO G R EZR LTINS, WT b0 NEE
(LIRS E R UL E ThoT2l20 ., E<BIDOE RV — B T2, TDREE, M
TV RIRE UTZOERNL 0D I g B AL AR He A8 A B971 2 D R I21E mCPBA Tl
EF BB S LR N KD T Y 72 RFE L DR R A T o T2, %@#% FOSENLLL FOT 7 = 4
NI AN AR T AaA NI T =R A—A Y T e N T = )T
TFNEEE AT HE mCPBAICKI LU CHRBIE A R T 2N b oTe, 22T, TNHLOR#ETLZTE
LT, BEARARIET, vy MU REETe DNA9 BARD A RRIZHID THREHLTZ (1K 43) , [F]
BRICL T, 77 =0 AR REE atmLU:f‘v%M%:&ysif‘%f:o INHOm LS DNA A=
~— DY LAY réz T D012, fRMfiAY72 DNA 5D ANATVE A ¥ —ar ERE{T-o7
EZA DT NOEGAITH, 2@%%527% WZLLKRD Zb D N-AF U RIRITE O I LS K FE R
/\Lfifﬁﬁéxﬁéﬁizbf;b\ EERBNITHIENTE,

EBIT, RNA NIC A RERLAA TS HEEDO S b BEEI T Th D,

[o}

o]
\(Ljﬁ—' NH, AP0t )\@
" NS0 ﬁN
DNA o
symheslzer AL cprot
\n/\)l\ d(GProt APt cprot T gprot Aprot_L T prot prot cprot - Ano
b
hb b o
Gt A_O.
HCP @\r
NH,
20 eq (k,g

mCPBA 28% NH3 aq

————® d(Gprot Aprot Cprot T Gprot Aprot _L T Gp ot Aprot Cprot T
MeOH rt,6h
rt,6h !

d(GAC TGA COTG ACT)

N~ - d(GAC TGA CTG ACT) modified oligodeoxynucleotide
d(GAC TGA COTG ACT)
Isolated yield 37%
MS calcd m/z = 3660.7 (M+H)

r . . y ; found m/z = 3660.1
0 10 20 30 40 min

43 b AR UREE T DNA AT~ —DO A RiED B3
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QMERRDSEZEFININE

TR NAFURBDWNET T =0 AR URIREE T DNA AV~ —D A/ RiEE T LT-2
LT, Atk ZNHOBMEARE LT- DNA DAL R T 2T 57012, BRI Z M 217 4t45
TEMTEDIEEEWRL TG, LTED> T, ki, v by MAFURHEDLWNEIT T =0 N-4F
URIRD DNA RY AT —ERLY 7 VA —B7a L OFESE ST 3 1 DI ZEFR BIRE ) % 8~ D583 Af
L7025, Tz, 2RIV, ZNOOBEE RO L RFMEIZ OV TH AR IR LN TEDL LI
2%, ZAVET, ZZADOWIEREEN D T ELE DO EHFFTED,

3.14 BEEMEZUHETHBOTRELRIRATIL, 72 FEBEEZ L OREOEIH
R TERY BRI L —7)
(HAREENBER TR

TIVET, BREM IR OB R DT-0I121X, Z DRERER B D B REIE Ak 4 Te AR —H —ZNTEL T
DNA X° RNA [ZEASNTET, bo bbbt TV DD, 5’ KU BRI B = AT LG
BENLTTIITAFNIELEALT, TOT I HITH L TRAMERiSE5LD THDH, ZD &
[ZAA— P — L U LSRN 2 BT VY T AT VAE S I LN S\, — R AT LI T
R A CRIAMDERTHLHINT, ToE=T THEITMAZRL CLE), 2D, TE=
TV N B £ O TRR CUARBATIEDR AR T IFX A METIE, AT VEEZN L CEREREZE
ANTHIEETERD, Fxlx, BT AR FOREENEEEL T, 2—(NATF AT UNL) X A
JV (TMSB) EE03F DAV MED R AT LV FED NLAREY & S &7 A 3871 O e B e Bl h e
B2 DT VIVIEO T AT VR ILEL COREMICEREL S| MHNAK S ET L TO
FEARBME 2O T D HBTRIFGEZ AZ —RLT= (X 44) , ZTDFER. 2073 ViR, %tk
T OB EL CHOREGIFDIEN TET I DJFERIE L TEX D2 82BN LT, £
7o HIE SN o THRIS T DNV AR RN HKEEFEITE A TELHZEL LN LT, 20250
RGN LS T, XTVA VRO KEEHE, I OT I URXIVA RO 27 KEERIZ
FNENEANRPILTZ, 260 —HDO T AT )L TINELL TOLFR L ENE T2 A,
THREEDI, RO CTEERT v INVHEL THRAEHI Z L2 WL,

N NH, M%Si%
l \(’: Y H‘HHLO «: lﬁ;} 'oH ~KN\H

(6] o k o j | N
@ 1/—: o o /O " SiMeg H’Hllk N 'go

o=§-o- o:,%.o-% 01 o

o ° °
H\\H\“ %‘m&\ o=p-0
o

™

44 THANK 3 fRIED TMSB HeA B AU T UL A AR O 1 i

Bz, B KERIITE AS N TMSB 537 v E=T 2kt L T i AR LT, £7-. 7V
DrD 2 KEBREEIEAINIZLOIE, BEE VY TCIE, 3T KEEEEICHERE L CLEIN, Z0H O
1% 2 ALIZEEFEY | SRR RUG IR TIXIH CEHZebbnoTe, — . YN EOTI I
HMAINTELOL, RV ANV EEE AR TH@RINILRE THHZIEL b -oT, ZOXHT, ZDLXH7
T U NDBEREFEINE E THHI LMD, 5% ORI E A F LT DNARNA 75 1128k & 72
BREFRAE AL, HLVERENE N TR DA 522175 T & Th D,

QA ERRDSEZEAFINIIR

INET, AT VTR RS TREE THDHTD I 7e e B RE IR & N TR D72

A=Y — LU TR TE e o7, Lol RBFSEIX. ZORIREMEEZ RIS HZEMRT
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ST — & FDTLI T, Rk, BRIEN) TIIAK, AR RIL A OB RS
SR TR B S DHSAERE B BE I BT ) T FAZRRTLL Y — L AR TR B
DN A KA A B OIS,

3.15 HRRAKRAFAI—r/ HRATI—NEAE! DNA OFREILIFBIRMSBED B
&FERTE BN v—7)

(MHAREERNBRVKRER

MBI Lz Zo0hiEm,. (1) B - 7Y — VEARURER & A MMEFRICHE -2 X 7 LA
VP$Z$D7iﬁ4F%%w537VﬁvF$x$m%ﬁi—hAm%\kiU(u)X&V
FR 3 -5 -BIRARAT A NN Z AT ILOBRSFHREREZFIA LIEX 7 LAY R-3 -
FTA YV AT VOE—NARBMERGRIEEZ IR, AAFeTFF=— N FAT7 =— MNES
A DNA DFF LW ESLARRIR A RIEE R Lz, ZOKRAReF 4o — K KmA7 z— MESH
DNA (X7 > Tk v A iERl & L CEDOENMENRHRF SN TWAILEH TH DN, RAFaF
Fx— MNENRRFETH L2720, BALEWIZIE, REONAKEENRDOLDE SDOLORFEET
%, BRTHLIN, KMeAEWEHEAE L THHERT 2HE8ICE,. AAFrFA=— NEOSR{bY:
NHE—OWEFERTIENEE LWV BEICLoTUINETH D), LNDHIT, BE0FETAE
EMEART D E, RAFuTF AT — FEONIKEEN R DY E. S OMOIREMDHELND,
sk LC, Kﬂn%%ﬂ%%btﬁ&i RAROF AT — MO EN R HDHVME S
D%, FIRODPODHE—IZERTIENTEZ A HETHD, ZNETIC, BER UL LA
&ﬁ@ﬁ%%éhf“éﬁ FNODOHETT T, RIEEGKIC iRwAm%®m%¢(ﬁﬂ)
S RARIZ I S IRA B ORIBRA (JFED O 2 A2 BL&HE LRI TR 5o 7=0loxt L,
ARFTEE O NHHUCBIR L HIETIZZ OB TS | —FEORIBREN D | Eﬁotﬁ&%ﬁ
HZEIWZEY REE, SHERATeTF A —F HRRAT7 x— MEAH DNA OFEZ1EY 75
ENTELRELZ LS, BN FIETH D,

QOMERRDSEZAFINIHR

T F v RPEEIL, TARRH 7Y R BB RIS 7 S s %%&%ﬁ
BELELTHERESRERBZBOTEY, F-EBIITbhv o255, KIFE T%%Ltﬁ&

TR CE DR FH ﬁﬂ&%xfu%ﬁ:%%/fz7i%hﬁAﬂmmu\7/%t/x
R L LELERMEAEMDO—oTh D, 5%k, AOFHARMGEIND

3.16 ELERDIZN—HLIEREDAR
&FFERE BT v—7)
mmﬁﬁmmgﬁam%

DTRIKFEREE 2N U CHESZRT 2281250, A, G, C, T T _RTORKREIRTIE AR
BT DH., AR L= AN—HAEELLTEYY I FMAAdEY IV
-2,4,5,7-(1H, 3H, 6H, 8H) -7 ~ = > (PPT) ZER L., Z OHFILH T 4 T T~ T ORI
HEBRVERR AR T &, Thbb, MIfRR Y 2= —Y Ui b L Ol < 2 EBRIC
A L72, & 51T, H4HIIC PPT 23S 6 27 F REEEE (PNA) AU S<=—ZAIL, Db
DDFEHRIKDNA RV EE 2 b2 Z L &L LT,

QOMERRDSRIFINLIME

AR E S NFI-ICHS L = " —H UL PPT 13, ZhE OGS+ D2 =N —
AT B, EOICEN 2= "=t (4FEO KR IEOFEHE) 20 b, HIEE
BAbE, LW oT, PPT EAFV IX 7 LAF RHDHWIEPNA X, 5%, 774 =T 4 —
N7 AhIa~v NI TT7 4 —DDOBFMERFER, RNA OO D= "—H L7 —77Rp L
L LT, BRI A FIH SN2 ER MG SN D,

3.17 BRER@G-5)CH T oI (c-di-GMP) LUV ZFDATEMEDOTRENEREARLLEE

EERR
GEEBRT: BN =) ]
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(MHARERRNBTR VKRR

B LT OO T REE A RO BB R E R (3 -5) 7 7 = L (-di-GMP) 38 L O A T A& 4
DR ERNRREBEARICHKIIL . TN ETHREE THT-[RWE D ILFH D FEE e A BIE VYRR BT 42
DIz FREICLTZ, ZDFER, ()e-di-GMP 1T 7 RVERE B L OMGRE 7 VA WO NAF 7 /L I
ERRELEL, ZhUckh, ZnS0HO KA L2z, 72 Hela MIfE~DEY ) &0 S8 5
(Maryland K% Ck) BEL UG & B RFZEZLEREDILFIRILE) | (i) c-di-GMP 1Z~7 AFRKIZBIT 5
10,7 R BREE DR Ye 171 %870 &85 (Sherbrooke K5 () BXL TN Maryland KEZEDH[EIHFSE) | (ii)
c~di-GMP [ 3505 I8 E 2 1EE LS5 (Maryland K257 CK) EDOILFRIIFZE) | (iv) cdi-GMP X GGDEF R A
AL RTERBEON EAL KA A R TEITEE U GRIEE OG22 bue—/L35 (Harvard K
F(CK) EOILFIFTE) . (v) o~di-GMP ITARIEE 28T Algdd XL 7B LR RICHE G L, A4 7 ¢
NWEDRRGTD—DThHHEEZ LN TNDT VXU EEDE A AL T2 (Harvard KFEDILFFFE) |
i) e~di-GMP |22 737 PelD IZAE G L, AT 4V DERER T DR T D exopolysacchalide D
A AR (Harvard RFEEOILFEISE) | (Vi) o—di-GMP 1388 70 H (Shewanella oneidensis MR—1) |Z
BWT, SAF TV AER I T ORI D S A A7 )V B> BEIZ #5192 (Stanford K5 (CK) &D
FLREBFZE) | (ViiD) cdi-GMP (ERIGEIZRBWTASAA T 4V AIBRRD B 725 Mg R E e o
B2 e BERE 2R E 5 (A T aE N RFEDOHLFENFS) | (ix) di-GMP @O AN LFFE K, RIRE R
(3-50)2" T AXL T T =N,/ 7T =/VEE (c~GpGp) 1L cdi-GMP [RIEEE T RUERE LIFRE 7 VA
EDNAFT T VAEREREL, ZORENRIT, WTNOGEED di-GMP JOREW (#FEKRT:
EFEDOLFENZE) . (x) GpGp) BEN di-GMP 1TFFIEE . 1B T VAE ., YILERTHEDE
BPEAHERSETD, O SE70T 5 (A BRFEFHEOILFRNIZ) | (xi)c-di-GMP IZENKEGA AV
AR OHEFEZ B 95 (Maryland KEFEDQILFEIGE) | 728 Fa S OBEBERAEFIGEEAE DT EN,
WA DL DESFF - A% O LR IEIC LD I Rz,
QOMERRDSRIFINLIME

RO A2 DR FOIE | FEAD SA AT L DFERINEIEIZB 352 D% JiX, c-di-GMP 73
INAF T 4V DEGELERIE LT, Fio, BN EZTEHAL TV FFLIL, o~di-GMP 23 e Il
FIEL T, EROSE Tl H TEL e A RO FEIRIRE T 5, o~di-GMP BLOZFOFHEIRIZIL,
FROEHEMEICEEL T A% L L OEELRAIEMENRE RSNDFIIRE W, S35,
AWFICER I, A, di-GMP Z_N—R 2T, FREREBZ TFELTRWART o7 —%28 D8
BB DHE N, KW VD,

3. 18 {BIEDNAZ AT #EELTHEFIAT S DNA-2V /Y EHREFEREMLDRE X
(SR BT N—7)
(AREERNBRUVKR

ENHIIE I3 1T DIEERE R O RSB T W ERICAEMB F iR KROBED —>Th b, KL
IXZOFE~OF RIS A BE LTz, M= T AL BEE R A= (oL
VR AT | dOxo) HEHHNICEH 95 DNA AV~ — D EFI L F A ik 2 B 3 Uiz 55
AR K C dGuo 7 BAERRL HPLC TARkL72 dOxo %, DMF H1, DMTr-Cl, imidazole,
DIEA-Mesylate /£ F CThUF kL T 5 -0-(4,4’- dimethoxytrityl)-2’ -deoxyoxanosine
(DMT-dOxo0) & A& % , CH,Cl, # . DMT-dOxo % . 2-cyanoethyl-N,N,N ,N —tetraisopropyl
phosphoramidite . tetrazole & ® X & T 7 I X A b /J v — (5 -0-( 44 -
dimethoxytrityl )—-2’ —deoxyoxanosine-3’—O-( 2—cynoethyl)-N, M- diisopropyl phosphoramiditethe
(DMT-dOxo—amidite)) |22 #42, DMT-dOxo—amidite Z /= DNA AV ~—E A Tlix. 95% 1L E
DH TV TWEREZERMR L, ENE R OBEFEER MO i situ 70 —7 LU TR ERA T =
EEA T EIRD DNA AVF~v—5 1352 LIk LIz, KEA R ATEETH D, AL THRR
L7= DNA F V3= —%Fv ., DNA iR 47— (Klenow fragment) . T4 DNA U4/ —¥_ Taqg DNA U4
—1, T4 RIXILAF R —F¥ Hl[RE3E (BamH]I, Bglll, EcoRI, EcoRV, Hindlll) Z£(Z XA 245
DNA FRkEE R LD BUSOfFHT 21T DNA ARUAT — BN OBER ITA X T =0 27T = L]
FROFFAE L CEEE UGN EATOZEZH AL, M RN IO A YERRLINWZ LGN, &5
IERERR S I DNA-Z L GG OGS &N ZE A AL LT, BN R ICFERED
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DNA AV~ —%HA\, AX Y= G4 DNA AV~ — 2 EEREFE RN T 5L & mE I
FORHECHZENS Y =& A DNA AV~ —Z Ml P CHHEUEERESR R 7 S ONTHT
BB R RO OFVEEL THW D ZER AR THL IO, BTV Fikfma g it
L7,
QMERRDSRMFINIHMR

MO DI K OBGEBEAED — D1, AR T EICAERR UG IR Lo Th i banH i iR
FNDOZAL, T2 B E RO BURTE RO ZALZ BT 0 DIEIERERE Th D, ZHUIFIZITHIEDO A
ACLEEEBIR T D720 D TEERNZERE TH D3, W x LFERENDH LW ER FREIC
BICR LTI R O SN EE 2D 5728012, BELWIVE TH D, LIz »> T, LT ~72L91z,
BN 3510 DI I R O BOSHEME AR 2O FI2I MR IR ROBED — > Th 5, A
eI, YR RE TR A LBEGEE THLAFY =% DNAF VA~ — TR IA I 2k
FI0EFELTHWDZEICE ST, B2 DEERICBS T HEEMRL RN T 52LDTELHIEE
AL TRY | MBI OB AR Lo CTHREMO BV IEAAR L TWHEE 2 D, F
[ZAFH =203 DNA U —E | T4 RVXZLAFRXF—8 HlfREEFH (BamHI, Bglll, EcoRI,
EcoRV, Hindlll) FIZ&oCRBalka 52T D720 A m RIS LD HERRIIATHOIL T, L bk iz Zns
CITBMGRUGEATDT, — HIEERER LG A R T DI LA BN TRY, AHMICE ST
fid TR EEVRHA B L CD, Fo, A% =0 A8{HICEH T2 DNA AV v — DO ERILF A
A iEE T CICBIRL TlRY., KES MR ATREThHHT0 | AFEOFN KT RN EE 2D,

3.19 ZRFTTFE%FIFHALI- DNA/RNA R AT LDEAH
(FHEBRE: M7 —7)
(AREENBRUVKR

EEMAL 72 DNA/RNA AV~ —IREW O LR A IRF AR H - B8 AT LD %% H
L. &R COHE- M ZFIH LT FIEDRRREZIT 7o, F4EF YT —HDWIET U kL1
{Z%FL . aminopropyl trimethoxysilane LT /L LEHE L ST-F v B L T RIZ KIS THZ &1L
STRERVVIRIATINCIEZERZ L, AP =0E4F DNA AV ~—D 73/ Rt s
FIRLCOUARm A~ 1 —7 DNA AV ~—%EENTHHEEZFRIE LT, BB LI-IT7 A8
W, TERIEOR S ThoT=7a—7 OB EEEOR FRKEE R TE, ZE b7
MELTH /fitid % HPLC IR Lo v AT A& BFE L, M1 T, B Em EicBi a7 a—7 /1%
1 DNA A V= ~— " ESE AU I DEARIREE (7)) DRIV IO 7, ~OFEHIRE O 2 8% F|
AUz, A I~ — ORI - E EEITIZED CTEDLH T IEEZBR R Lz, AL T
1%, ZE7: mRNA RS W& 1Rt CE OB REER TR Z [RRFICBIFE L=, TR pEmEL T, ~
IR —ARICEENDL HIRIEO =5 ) — VI B o B2 b o 7o R B s O FE A
DIRNPHE BRI LT,
QA RBRDSEEAFINIHR

AR 7 OB KA IE O R H VAR S IOR R O B3k PR RS BAMR L TR0, BifE, — A%
(SNPs) A& L3 — AL L TR REERE DI BT L IVIENT S BRI TV TVODN, 2D D
fEHT D EIL, 7 —7 DNA A VI~ —% T A (BHDHNITYA) £ EIZARYRL72 DNA Fv7°
ThHD, LIPLENLZO FIETIEHEELNDIHEROE EMEIFEL, FlZITEOF HIZL->TEET5
AR O mRNA FHLZEOZLOBIZEIZITH WD LN TE A, 2N AIREIZ e, a7
ST AENTOFEF LSO T, FIZITHEICBE T Kl 2« NOT —HREoN57012, E#E
BT 2 EE 7R B LB 2 HINDT — T — A REFEKO FZHAL D GBI/ D, AFTETIE, A
Y=o OT L FHEAORIGSEEZFI AL CEMREIC7 7 —7 DNA AT~ —%[EEL TLERT
HEDB 2L | ZNATRIETP THWAZ L IC k> TF e—7 DNA AV~ — /5§ DNA A=~ —
THEBEEREITO., ESEOBAREE (7,) ORZVBIY 7, ~OENA VT —REO B R
FIHLUCTENAVT~—% 5Bl IBIRAIR - EEEZITHIZEDTELHHLFIEEZL TS, iR
P CHER) DNA AV ~—Z058E - ERELZBIEINE TR A% BHICET2HR S
ETHDHEEZD, T2, THIEREMEL T, ~Slo—APCEEND LREO TS ) — L2
Halo BB B AL ST B L T DO ERBICT OB HM BITHKRIIL TEY . (a9 B R N
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<R by MaBIFE BTG L EEMED SV RIE L G2 DTN TEHEMREL TS,

3.20 MBANTOEILMEEEZE =T F o AR DBF

(RHBR: Hy 7 —7)]
(IAEEERNBRUVKER

ERT DREFE B RIEMFRE (Reactive Oxygen Species. ROS) OEFRER 72 & QNI lfu 74
(R DHF7RIE. 628 ROS OAERRIEE ., LS/ & ofkx 2N F12KFE L, ROS &
E HEICHBETE DV AT ANEELRNED, b EEREMEZRICBITAMETHY
TR HIFFE OB LR, AL TIL, YA RETHE L 6 MRV INEE S 2T
7V (6FP) 2B L. Zho 3hindfEffisiiz & Xz, Mifld < NADH 777 F ¢ ROS 4
A U CL B 2 3 L RS E R RE S O fE 2 OAEFENE 2RO Z L 2O I L TE
e, AR TIE, Zho 1LY R—RAZfEET 5 2 LIgkEh L, 2054 b Rk OHEE
MBEFEINDZEEZHLMIL, ZhEHEEE~y FE—XE LIZHLWT TR A5
ZRAR L, BE, Zhz27 144 e/ ~—{tLTDNA VU I~v—DKMZEAL, 7
R — U AFE L OPURIMEEREET T 20 TR ERA D HE 2> T\ D,
QMERRDSEZEFINIDR

HEART DOEFE B IE MR (Reactive Oxygen Species, ROS) D&k & 72 E Wk T O A R ilAEN1 X
AW L > Tl b BERIRFE D TG A HEHEICERT 200 TH L Z L, ITHE
D EALZLREE O i b EEMEO B WFERE CTH 5, BRRIEEIRITE LA 2, flz2if
AR OB EEZEE 532 HIF-1 % /X7 BH O3 REIZ L 5T, ROS ARKHIETTE D BRTE~
OFRITMD TH, L L5, ROSARHIEIX, ETHilR7=X 5z, W% D T
WBHONRBURTH D, ABFFETIE, BEIOYEMFFEE T ROS AR IEEZ o2 L 25
DML 6PEICHENINEE L ST TV D I R—A &AL, ZhET7TI4A b
£/ ~—{b LT DNA A4V I~—OKMEA L, P iR Em 7 o T8 v 201
L LTHBEEZIToTEBY ., IR LE%E . ROS Hli#HEEZ © o 7= fMlaN Cire 3 2
B OB AT 2 N TED EEZD, ToFerABICHALUZINE TO+
DI NME SN TEBY ., AR LIES 27 TRV AELMAGDETDDS &L
THWAZ LITHFITH DL LB XD,

4 HESME

O BIRIZN—T (7 Ll B BE 2 b S FHTHI N TAZBR ORI DAFFE)

K4 BiE] Bk e H SN HA

BEIR el I S NS € (1) ~(14) R 14 4F 11 A~
KB A4 A B2 Wik 20 4F 3 A
TR geRt

BRE FEE W TH¥ERY |Bh#EdR 1) ~@14) Rk 14 411 A~
a4 7 Al Rk 20 4E 3 A
15 3[R A 92 &
H—
WAL T3 K | R (1) ~14) Rk 19 4 A~
K2 Bt A i B Wik 20 4F 3 A
TR FeR

KE TR WO T3 R | R AR 22 (D), (3) R 14 4 11 A~
KB A A B AR Wik 16 4F 3 A
TWF5E R JSTHFEE [ (1), Q) PRk 16 44 A~
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5 H

N0 < b Rk 0 St <t < St <Nk e S <o < St 0 e S <R e St 0 e S R S < e S R o

e
J#-

BT
COE21 By F
JST #7325

JST #7325

R4 B R 2
4

JST WFZEE
o4 B R 2

A
JST #fZEE

(1) ~(14)
(1), (12)
(1), (12)

(10)

(1), (4)
(1), (4)
(7), (10)
(7), (10)

71(2)

9

7((4), (8), (9)

7| (5)

71(6)

71 (1)

= [(1), (4)

71(1)

71 (4)

71(1)

71 (4)

7|4

Rk 16 4F 6 H
Rk 16 42 7 A~
Rk 20 4 3 A
Rk 15 44 A~
VRl 19 4F 3 A
Rk 19 424 A~
Rk 20 4 3 A
Rk 15 429 A~
SRR 17 £ 8 H

R 14 4E 11 B~
Rk 16 4 3 H
Wk 16 4F 4 A ~
ok 19 4 3 H
Wk 15 4F 4 A ~
Rk 18 4E 3 H
PRk 18 4F 4 A ~
Rk 18 4E 5 A
Wk 15 4F 4 A ~
Rk 16 4 3 H
Pk 16 4F 4 A ~
oR%, 20 4 3 H
PRk 15 4F 4 A ~
R%, 20 4 3 H

K 15 4F 4 H ~
Rl 17 £ 3 A

Rk 15 4F 4 H ~
Rk 16 £F 3 A

K 15 4F 4 H ~
PRk 19 £ 3 A

TRk 15 4F 4 H ~
PRk 20 £ 3 A

TR 16 4 A~
Wk 17 4 3 A

TR 16 4 1~
gk 20 4 3 A

TR 16 4 4 H ~
Wk 17 4 3 A

TERK 16 A 4 H ~
Fopk 18 4 3 A

TERK 16 A 4 H ~
Fopk 18 4 3 A

TERK 16 4 4 H ~
Fopk 18 4F 3 A
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Rk 19 4 3 A

R 1T 44 A~
Rk 19 4 3 A

R 1T - 4 A~
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R 17T 44 A~
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Wk 20 4 3 A

R 18 44 A~
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X OME, AR 8 3EIHFEFFESH TRAE 11, 162-28, FREHRT:, Fhk 1
543 H18H

2. JER &L xR Ho BB OLEEPCIRTRKTe T 07, 2R T RAEM
FET.. 3JCREST ]1, 3-benzodithiol-2-y1 (BDT) HEZHTAHH X7 LAY RiFEEEKEDS
% & F D% BVDV JEMEREAM ., A A LS 8 3SEIETESHM TRE 1. A KA.
162-32, k1 543 A1 8 H

3. KRE EE' - HN' -ER BEE BRI R TRAEMEBET, 2]HT
K7a o7 47, 3JCRESTJ B REF L AFILRAKRR— MESEZESA) I X7 LAF
ROGREMHEE, BAFERE 8 3RIFRFFHEH TRE 11, FMMBKY, 162-35, %
k1 543H18H

4. Vepk UEEET - R PSR - BIRYERED 2[R TRAEMEET., 2]JCREST ]2, 5 —A > & —
X7 VAT RiEGE AT TV IVEETER LIRSS AR O B O ORI, HA
b 8 I RFFSWH TR 11, FMHBERT, 468-41, Va1 543 H2 1 H

5. K¥E EE'-LE AN - ER OBEEY BRI R TRAMET, 21T
K7arT7 47, 3]CREST ] AR T I XA b=y haHWIENHER Y VEEX Y
LAY ROFHAE KL, BALFREE 8 3 MIRFESIH THE 11, 5/ H K%, 468-42,
Erk1 54382 1H

6. FHJI O EHE!.FFR OREESBR O SerEL [IETRAEMET, 2] T K77
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5 KEEFEOFHIRELOMTE, AALFRE 8 4 MIFEFFHIH THRE 11, BIEFR
K, 1J3-07, ¥k1 643 H 26 H

7. OKE OEE'-HA W -HO FEE'-EROBE 2T BMR O ek O [1IHRTK
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KE EE'-HO BEE'-ER S 27 BmR brE . IR TRAEMBET, 2]
WILRK7varT7 47, 3ICREST 1R AR T I XA MEAZ AW KERILRING 72 ) U BE
{EEOEDBR%E & DNA B~ DIGH ., B AL F 25 8 4 [RIRSFE S TRE 11, BEET
BER, 1J3-09%, ¥Rkl 643 H 26 H

BN W g UEE - ER BEE S BIR SEREVIII R T RAMB T, 2] H T
RK7v 7 47, 3JCREST 1A 7V VB E DV ARX 7 LAY RE U VIR
v 7 DER, BARCTFEE 8 4 RIS TRE 11, B FPRT. 1J3-13, k1 6
FE3H26 HIETLKAEMET, 2] T K727 ¢ 7, 3]CREST ]. 2-Thiouridine
ateA ) IAX T VAT RERIZEBIT HBEANC L 2 RISZ M2 b IRER DM, H
AACFEH 8 4 PIFRFFEHHE THE 11, FMERY, 1J3-17, Fk1 643 H 26 H
A 2 - RBE REH -BO EE -JER RS2 B JeRE IR TRA
MBI, 2] T K77 47, 3]CREST 12 ~0-AF)L-5-AF )T I ) AF)-2-FF
TV UOERKREMNE., AALFEEE S 4 MIEFESHRETRE 11, BEEFRE.
1J3-19, ¥k 1 64E3H 26 H

B M - ER RS B ORHE P IIIR T RAEGE T, 2] _RITRK7r T o
7. 3JCREST 1. APz Wz 2 —-0- 7 /= hF Y URXZ LAY RIEITX 7
VAT ROARE EDOREN, AARLTFEE 8 4 RIEFFETHE THE 11, Bl TR
. 1J3-25, FRK1 643 H 2 6 H

HHOE— - ER O ED B0 BE - EROEE Y- B Otk I RTRAE
MET, 2] T K7ve> 7 ¢ 7, 3ICREST ], HHERIEEBRILZEAN LT 4 N- L F
ANT X TF VORI EETOWE, BARFERE 8 4 RIFEFELHEH THE 11,
BAVEFPE R, 1J3-26, ¥k 1 643 H 2 6 H

HH OB OB -HO BE-ER RS - B R P[] ERTRA
MBI, 21T K77 47, 3]CREST ], Flix D 4-N-DN/NEA )VIEGHEKREH T
LHZHH BT AX L F VDA EFTOMNE, BARLFEE S A REFELHERT
Fade 11, BIMEERe RS, 1J3-27, k1 64E3 H 26 H

HH O OfE—-'-xR BK'-HO BE!-WEROREE? - BRSO R[] ERTRA
P, 2T Rk7ar7 47, 3JCREST ], VUI P UE 5 (I r Y LEAEAL
VDU RN TF Y UHEIRDERE FOME ., AAEEE S A BEFEBESHHET
Feade 11, BEPEERe RS, 1J3-29, k1 64E3 H 26 H

AHE Bzt FHE RS -iERE OREE R IR T RAME T, 2]H T
K7wm>7 47, 3]CREST ], DNA AL BRALFINE 2B T H 7=t -RU 73
NMeE DGRk EHE, BARLFERE S 4 MIFEBESHFHETRHE 11, B FERERE,
3J3-39. ¥Rk 1 64E3H 2 8H

BAMRYERE R TRAMBET., CREST), RIEHNREMENE" DNAa Y2/ — IR
N =" S URY T LGEES B2l - fli#EL S ODNAa Y a b — Mot
DOEBALFEIBIER . B, 27 a2fE, Pk 1645H 26 H

HEMAR L, EAMKE L IEREE 2, B L) R T RAEMET, 2) R K7 a v
T 4 T ARG FEIZE Y o % — 3)CREST]. 2-0->7 / =F )L L E 172 RNA F R DS Rk
EMEE, B3 1R LT R YT A B, K1 6411 H10H

HHE— ZRERAR ERET HAKEZ L EREE Y, Bk Y (1) RTRA
HET . 2ET K77 ¢ TARSEILEMZEE > % — 3)CREST] 5~ U L F 0,
S-tm Uy U D URRERO G E EOMWE, 53 1R AR T A B,
k1 6411H10H

THRREE T Mee RGE2 BIRLIE 2 [D R T K7 v 7 ¢ 7RELFENEE o & —,
)BT RAMBT, 3)CREST), 2-0-AFN-3-FT7H 7T ) &G4 U 2 RNA D&
B & O FEXTFRBBEOFMG, 3 1 FIEBILT T AR T U AL B, PRkl 641 1
H10H

AKEEZ P, SFHEE Y, EREE 2, BIRGKE ? [D R T RAEMBT, 2) RT K7
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32.

T 4 T ARG SERFSEE > Z —. 3)CREST]. SNPs #iHi % Hig L 7= E5 b B iEM 2 7
BRI T I Rar Yol — My rORREME, # 3 1 RIERILFE Y VR Y T A
B, FRk16411H10H

AEKR, HFHES, BRELT, KU, PHEGE, THER, B ° £
JINFES 2, PE)I—)\ 2, FARTFORR T [1) BEFNR « 38, 2) I RK - T, 3) B TR « AMmE T,
4) PERBAIE « EMptE ] . BEREH SR TF 1 L tRNA A RkEESE 3 i A RO SIS, 46 3
1 FIERBIL T AR T A BOL, ERK1 6411 H10H

RETER, HA, HRFEE S, BRI )R TRAEMIBT, 2) RTRK7 7
7T 4 TREILFEEE > #—, 3)CREST], %8 6 [HIAREAR T AT U A BfEHKT
EpR=Eys, F1 641 1H17H

REAE 13 JEREEE 25, BIREHE VD) R T RAEMET, 2) T K7 v 7 ¢ 7TAIEL
RAMFIE > &% — ., 3CREST] ., 7 > F o AEME L TOREEEL DO
2" -0-Methyl-2-thiouridine Z#&deA U X7 LA F ROERKE “HEFKER X O
RGeS, F1ABT o F R AV URYD T A, HILKTTNTEF Y32,
K1 6412H2H

EHMET GRTRAGHET, KT K7 o 7 ¢ 7AIELFENEE % —, CREST)., T4
XTI UFERERNA v — T L— Mo = R—Y LS. 1 47
VFRUVAVURTY T LA, HLKTINTEXFY I NA, 1 641 2H2-3H
KRBTSR | FIRMRKRR L, HOREE ' HRHE 2, BEMYerE - [1) R T RAEMBET,
Q)R TRK7 a7 ¢ 7RG, EE > % —, 3)CREST], RNA A Rk i H AIHEZ2 Bl
57,3 BRIk N U FARIGRGEILOBRE, A A LT 8 5 BEFSGHH TR 11, 167-01,
PRERNRT, FR1 T3 H 26 H

HEHEMES ', EARME ' JEREEE 2 BIROLHE VP D) R T RAMB T, 2) R TLK7w
T 4 TAIEILFFZEE o Z —, 3)CREST]., 2-0-37 / =F /LU RX 7 LF RFEK
kT DT ) RO ERRELBRIE AR FELH 8 5 BEEFELHHE TRE 11,
1G7-02, FRFZR)IIKTF, Wkl 743 A2 6 H

BHE T, ERET OREREE! MORE, EREEE?S, BREE S [DETK
AmBLT, 2) RT K7 a7 ¢ TANELFENIZEE % —, 3)CREST], JIEAEAEIZ L ik
PREEFTRE72 X 7 LAY FHESERERE OBRE . A AL T8 8 5 BT THLE 11,
1G7-03, FRZR)IIKTF, W1 743 A2 6 H

FAE] W2 EA AL KREREE | HOEEZ L EREE 2 BIRYerE Y. [DERTK
AMBET., 2) KT K7 a7 ¢ 7RELRFSEE % —, 3)CREST], 4-F AL a—R¥
VY OERRARMEFRE 8 5 RFFEEHHE TAIEE 11, 167-04, MRIIIKF, Frk1 7
F3H26H

TERAE LS, FFRE T KEEW S, HORE Y BRI, [DRTK7er 747
BINEILFRIFTEE v &2 —, 2) T KRAMBLT, 3)CREST], 2 (LI H N NEANEEFTH
BN T RNA DA EME, HARILTFEE 8 5 BRFFS i TR 11, 167-11, #R)l
KE, PRl 743 H26H

Pere RIRGE L JHREEE 2%, BIREHE 2 (IR TRAEMET, 2) KT K77 1 TAH|
W FEIFZEE o &% —, 3)CREST], 2° ~O-AFN-2-N-THFN-3-FT TV ITT )%
GieA ) Av—DOFKE EOEEFRBIEE O, H AR b7 8 5 KT THE
IT, 1G7-12, FRZ&JIIRE, k1 73 H 2 6 H

EEMER L VAL 2, BIREHE P (DR T RAEMAT, 2) KT K7 a7 4 7 Al
H[FEFE o ¥ — 3)CREST]. 2 - O-37 / =F )L RNA B8R DI T ) =F WAL
HARL S 8 5 BRI TAE 11, 167-13, #&JIIKRT:, Frk1 7423 A 26 H
HOREZ L APRHE—AR L REER ' RS 2, BWRYerE Y201 T RAEMBE T,
QML R7 a7 4 7 RELRIFSEE > 2 —, 3)CREST], YR AH T o8l e 4
F =R AI RV VFFEROARK., AAREFEE 8 5 BFFESMHH TRE 11, 167-14,
ME)IKRS, PR 1 743 A 26 H
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40.

41.
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44,

45.

AKEEZ M3, SFHEE L EREE 2, R [DRTRAEMIT, 2) RT K7 R
T 4 7RG RS o # —, 3)CREST], EXALFHI SNPs #iHir F& LTh 7 zutk
VEREARIY m =)L« A R ZY =LK Y T2 ROWE, BARMEFERH 8 5 BEFESHEMT
FRde 11, 167-37, #pR)IIRY, Frkl1 743 A 26 H

RAE] L3 RBERFRS Y, HAOE ' KREEE ! [HFREHEE >, B [ RITK
AMEET., BT K7 rT ¢ TAREFEMZEYE % —. 3)CREST]. 2-F4 WU UL
HkZEGA ) AX 7 VAT FO ZBEEFKEH AMEFRE 8 5 BEFEIGEMH THRE
IT, 1G7-38, FH&JIIR, k1 73 H 2 6 H

A BRI OREREE HOKEZ L IEREE Y BMROLHE Y [ T R4
MBET, W T RKR7arT ¢ TARELEICE &% —. 3)CREST]. 8 - FA4XVF 4 X%
T T VR E VW S EEE RO, B ARLFERE 8 b BREFESHET
FRfE 11, 167-39, #hR)IIRF, Frk1 743 A2 6 H

REF® ' WA—F !, HOKZ ' FREE>, BRI [DRTRAEMET, 2)
WILKR7uar T 4 TANELRIZEE o Z—. 3)CREST], 6-N-T I NLTFFXTTF )
FHERAGT DNA 4V DT~ —DA R E Z OWEIETRIGE, B ALFEE 8 b HEELSHH
TRASE 11, 167-54, MR)IIRY, Fpk1 743 A 26 H

REFTR ', HARL, HOKEZ ', HREE >, B (DR TRAEMBET, 2)
WILKR7w 7 ¢ 7RARELFENEE % —, 3)CREST], HPESAE T CHIY 1 L ATREZR T
MUY o —OBR AR L FRE 8 5 KREELE TR 11, 267-01, FEk 1 74
3A27H, &EIIKY

HOEZ !, REET ! [HRHES >, BRI [DRTREMEL, 2) R TRK7r
T 4 TRNELFENEE & — 3)CREST], JEI&ME(LEER oY M U FFERD AR L 5-
AFIY bV U A~OFIH B AMEFEEE 8 5 BEFFESHWIE TR 11, 267-02, #5)1|
K%, PR 1 743H27H

R L, SR, BRLHE 2° [DRT K7 v 7 ¢ 7RRELFEMEE & —,
2) T RAEMBLT, 3)CREST], v 7 R—INI&JEA A4 ViR 2 AN L7 BN T
DNA D& R, AL T2 8 b BFMaHA PRME 11, 267-03, MAEJIKT, FaL1 7
F3H27H

REFER!, BEG2, HOREZ, BREE > BIReRE Y [1) R T RAMGEET., 2) %
FHEWERT, ) ML K7 a7 4 7ALERENIGEE > % —, 4)CREST], Yu—74 > F %
U7 EE Tz SNPs fi#fT, HA(L TS 8 5 BFMF S TRE 11, 466-30, 4l
K%, FRE1 743H 2901

HEM L JHRHE 2, BRLHE VP (IR CRAMET, 2] R TR 7 4 THIE
F[ERFZE® > % —. 3]CREST]. #rii 2" —0-Effi RNA DAL & RNA O A RkiE~D R,
55 7 [BIH K RNA 74z, BLRTRS:, BLAT, PRkl 7428 A 9 H

ere B K& (KR TERFPRPRAEGET 2R, BEEESHERIGELZ DL
2 O AFN2N-TEFN-3-TT W I 7= agled) IXT7 LAEF ROAKEZD
P, H15ETFEATURT T A, OP-1-01, BEE, FEk1 741 1H24H
AE WA RE EE'-EHO OEZ R RSB R 1R T KRR
EMEET - 2] R T R7 a7 4 TAINE - 3]JCREST]. TA4F L F VU N-FF Raegir
DNA # VU I~v—OEREZOMWE, HARLFERE 8 6 BEFFR. 263-01, MiE. k1
SFE3AH28H

AKHE B -mHE @ iER BEE Y BRSO RS, [ R T RBRAEMEET - 2]
WIRKZ7arT 4 TANIE « 3JCREST]. U X REU I RSV R—X T LAY KOG
L EDONFE R AL FEEH 8 6 FEMFL, 2G3-02, &, Frk1 843 H 2 8H

HO WgEZ! - i\ oF ' RE EE -JERE BE 2 B R Y [ R T KREE
HmPET - 2] T K7 a7 4 TARE « 3]JCREST]. o-h U XF N U R0 A LEEN
EBRLT-X 7 LAY RFEEKROARKR EFDIFHME. BARILFEEE S 6 BFES,
2G3-03, kG, PRk 1 843 H 2 8H
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53.

54.

55.

56.

57.

b8.

59.

B OMAES e [l RIsE e yER OBEE S B b LS [ T RBEAEMEET - 2]
WILKk7vrT 4 THIE - 3ICREST], 77 U AEET AT L& W -8 2 —/KERH: D Hr
HUEMIEOB, R TKPAEMBE T HALFRE 8 6 BFF, 26311, MfE. Tk 1
SHFE3HA28H

HA sl - FE)I R ER OREEYS - RE EEL-HO OBEZ - BR Otk
L3I T RBeAEMmBER L - 2] R K7 a7 ¢ 7Rl « 3JCREST], MMT r S % 5 /KE&RL
DIRFERIZHIZ DNA B = v F OB ERET A AL FRE 8 6 FEFFS, 263-12, fif
&, ¥Rkl 843742 8H

RE BE'-BWAR —fH'-HO KEZ'-ER EE? - BR el ] I KPE
MR T - 2] T R7 T ¢ TAIE « 3]JCREST] ., MMM #ER AR T I XA ha=
v NOFG G, BAETFRE 8 6 FFMFL, 263-13, G, Frk1 843 A2 8H
KEg =E'-@|HP 2 -HO KBE' -2 S 2 BIRJerE 2° (1R T KPE
PR T« 2] R T K71 7 ¢ TAIRE - 3]JCRESTIDNA 4V S~ —%fEa 7 1 v Z 12N
TEAAEIEDORFE, HALFERE 8 6 BFFS, 263-20, #fE. Frk1 843 H 28
H

el RE' - KE ZE'-ERE EE? - BER el R T REEAME T - 2]
WL K77 4 TAIE - 31CREST] ., 2-N-H )L REA LT T = B R A G de A ) = DNA
DEREME, AR TFEE 8 6 BFFE, 263-35, fibts, Frk1 843 H 2 8 H
A B -JER RS KE R BB O VIR TRBEAEMBET - 2] K
TRk7var T 4 7TAIE < 3]CREST], 22 -0-H /L XEAJLRNA G ded ) X7 LAF KD
AR EEOME, HARLFEE 8 6 FFMFE, 263-36, kG, Frk1 843 H28H
KE FE! xRk @ -HO BE' -ER EE >R St IR T K
BeAmBl T - 2] T K7 1 o7 o« 7AIKE - 3ICREST] ., FEFre’ U U iRkE & 249 % DNA
AV Av—DHFH., BARLFEE 8 6 FFMFE, 263-37, fivis., Frk1 843 H 2 8 H
RH FERR iR BEE 2T B OtHE VLI R KRB AMBE L - 2] R TR 7 v 7 o
7 Al - 3JCREST], N-1 MHAEHZHET 2 AN THESOAK EMHE, AALFERH 8 6
HFHREL, 26343, kG, FAk1 843 H 2 8H

F8 EE -ER OREYT BRI R T RBRAEMBE T - 2] R T K7 a7«
T Al « 3JCREST]. =R IZ Hoogsteen B G—C Mo 5ot & 22 b9~ 2 B A\ T AL
DAIEL L M, H AR 8 6 BFF, 263-44, fnfG, PRk 1 84-3 A 2 8H
HRE FREED - |mA &2 -kl BE20-BIR RRE>[1] HTK7v 7 4 7H|
& - 2] R T RBEAEMPLT « 3JCREST], KimtEEIZmm W EfiLE2HT5, 27 - O- A F
AWRNADERE ZAREEHEE, AAREFRE 8 6 KEMFLS, 26345, MG, “FAak 1 8
#£3H28H

HO W' - KE BE! - FR EEY - BB el VI R TRBEAMELT. - 2]
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fA BRI ORERY - iR RS2 - BAR el VA1) R KBEAEMBEE T - 2) T
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E¥ EFR-MA BI-BHO O BEE'-7EE OEE B eRE L) ] ITRBEA
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B, BRMFEREFTFES 1212, PR 1943 A 25 A
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H27H

3. Mex RS -BRLRE. 3—F 7Y T =0 a2 E e A VARNADA B LR LGB RE Dk
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— R = MZ L B KEEFEOLRGELE & B BRFE S . B AR LSRR 8 5 BT
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HERE BT ST VR = R IR OB CR T RBeAEmEl T /L Kk7ar T
AT HliE - CREST) . H AL 286 R R FIH TR, 1PA-102, ks, ER 1843
H27H

MO BEEZ-fA E B8 KE =E R FEE-BIR el et F =L mAaIv v
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Per B RiEEE EkER BEE-BEIR el 3-7 7T U SR AR E T2 -0-4
FJLRNA/RNA “EHIHOZ ENEOFHHEALZRRE, A AL FASHFEFEL2PB-09 3, K19
HFE3H26H

BN WE-RE EE-ER OBE-BIR OLEE, TsockoeE A~ HFZE, B AL
BEOSFEFELOPB-09 7, R 19453 H 26 H

Eff=E

1.

10.

11.

12.

M. Sekine, Development of New Strategies Required for Genome Chemistry, NACON-VI 6th
International Meeting on Recognition Studies in Nucleic Acids, April 5-9 2004, Sheffield
University, U. K.
M. Sekine, Development of a new strategy “activated phosphite method” for the Synthesis of
oligodeoxynucleotides directed toward perfect O-selective internucleotidic bond formation
without base protection, 2004, September 12-16, Indianapolis, USA.
M. Sekine, Development of a new strategy “activated phosphite method” for the Synthesis of
oligodeoxynucleotides directed toward perfect O-selective internucleotidic bond formation
without base protection, 2004, October 20-23, Shujitsu Univ., Okayama, Japan
M. Miyata, R. Tamamushi, A. Ohkubo, H. Taguchi, K. Seio, M. Sekine, Synthesis and
Conformational Analysis of 4-A-Carbamoyldeoxycytidine Derivatives. Abstracts of Papers,
229th ACS National Meeting, March 13-17, 2005 (2005),San Diego, CA, U.S.A.
A. Ohkubo, H. Taguchi, K. Seio, M. Sekine, O-Selectivity and Utility of Phosphorylation
Mediated by Phosphite Triester Intermediates in the A~Unprotected Phosphoramidite Method.
Abstracts of Papers, 229th ACS National Meeting, March 13-17, 2005 (2005), San Diego, CA,
U.S.A.
H Taguchi, K Seio,(Tokyo Institute of Technology )H Kakeya, H,Osada, (Riken) T. Sasaki
(Aichi Gakuin University)M. Sekine(Tokyo Institute of Technology). Synthesis of 2° - or 3’
—O-Heteroaryl Substituted Nucleic Acid Derivatives and Their Biological Properties,
PACIFICHEM 2005 . December 19,2005
E. Utagawa ; K. Seio ; A. Ohkubo ; H. Taguchi ; M. Sekine (Tokyo Institute of Technology)
Protecting groups for the nucleoside 5’~hydroxyl group having the sulfenate which is hydrolyzed
oxidatively during the iodine treatment., PACIFICHEM 2005 December 18,2005
A. Ohkubo, R. Kasuya, K. Sakamoto, H. Taguchi, K. Seio, and M. Sekine (Tokyo Institute
ofTechnology ) , Analysis by Use of Protected Oligonucleotides Probes. MNucleic Acids
Symposium Ser. Nucleic Acids Symposium Ser., 49,19-20 (2005).
H. Taguchi, T. Narita, K. Seio, and M. Sekine (Tokyo Institute ofTechnology), Synthesis of 2’
or 3’-O-Heteroaryl Substituted Nucleic Acid Derivatives and Their Biological Properties.
Nucleic Acids Symposium Ser., 49,113-114 (2005).
[. Okamoto, K. Seio, and M. Sekine (Tokyo Institute ofTechnology), SNPs Analysis by Use of
Oligonucleotides Containing 2’—O-Methyl-2-thiouridines. Nucleic Acids Symposium Ser.,
49,123-124 (2005)
H. Saneyoshi, K. Seio, and M. Sekine (Tokyo Institute ofTechnology), A New Method for RNA
Synthesis by Use of the Cyanoethyl Group as the 2’-Hydroxyl Protecting Group. Nucleic
Acids Symposium Ser., 49,125-126 (2005).
A. Ohkubo, K. Aoki, H. Taguchi, K. Seio, and M. Sekine (Tokyo Institute ofTechnology),
Development of New A~Unprotected Phosphoramidite Building Blocks Having a Silyl-Type

6 4



Linker. Nucleic Acids Symposium Ser., 49,127-128 (2005).

13.  Takeshi Sasami, Yoko Odawara, Haruhiko Tagucvhi, Akihiro Ohkubo, Mitsuo Sekine, and
Kohji Seio, Synthesis and Hybridization Properties of Oligonucleotides Incorporating
2-N-Acylated Gunines. IRT-XVII International Roundtable on Nucleosides, Nucleotides, and
Nucleic Acids, Abstract p. 228. September 3-7, 2006 Bern, Sqitzerland.

14.  Akihiro Ohkubo, Rintaro Kasuya, Kazushi Sakamoto, Haruhiko Taguchi, Kohji Seio, and
Mitsuo Sekine, Synthesis and Hybridization properties of Protected Oligonucleotide Probes
for SNPs Detection. IRT-XVII International Roundtable on Nucleosides, Nucleotides, and
Nucleic Acids, Abstract p. 342. September 3-7, 2006 Bern, Sqitzerland.

15.  Eri Utagawa, Miyuki Shiraishi, Akihiro Ohkubo, Haruhiko Taguchi, Mituso Sekine, Kohji Seio.
Synthetic Strategy of Comb—Type Molecules Having Branched Structures of Different Oligo
DNA Sequences. IRT-XVII International Roundtable on Nucleosides, Nucleotides, and Nucleic
Acids, Abstract p. 367. September 3-7, 2006 Bern, Sqitzerland.

16.  Masahiro Mizuta, Kenichi Miyata, Kohji Seio, and Mitsuo Sekine, Photophysical
Characterization of New DNA Base Analogs and the Fluorescent Properties upon
Incorporation into DNA. IRT-XVII International Roundtable on Nucleosides, Nucleotides, and
Nucleic Acids, Abstract p. 370. September 3-7, 2006 Bern, Sqitzerland.

BNgn—7
@ NERX (ER=E 134, BFE<E 14
ESl b

Lo I 57 el ~FLOORR Folg! i ER RWR R Bk BIR (D)4 KBEA
MfE &G HE 2, 2) 4 KRIE ERS ], B R 0 ENC SOV VR BITRF L%
BN MEMY RN = 2T L B L O OFEBRIEDO R Gk, B AL HESIHEFE
DR 1L 1J1-37, FREHE K, PR 15423 H 18 H

2. BN 57 (A REEtE SR Y], BRetEEZ R oM fa o E m AR M Lo AN LB kR0
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pyrimido[4,5-dlpyrimidine-2,4,5,7-(1 4,3 H,6 H,8 H)—tetraone as a nucleobase, which
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RBERA:, SRR 18 4 11 A 20 H

B E N KA Fgh 2 B D572 2 deRr HEAN T [1) 4 KB ER T, 2) 4 KBlE
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