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We recently proposed a new strategy for analyzing the siRNA delivery process

based on affinity labeling with a peptide nucleic acid (PNA)-based fluorescent probe capable of
selectively binding to the overhanging structures of siRNAs (Chem. Commun. 2015). Here, we have
successfully prepared a new probe with improved binding affinity and imaging ability by conjugation
with a cationic oligopeptide (ChemBioChem 2019). In addition, we have developed new fluorogenic
sensing probes for double-stranded RNA (dsRNA) by integrating thiazole orange (TO) as a base
surrogate into triplex-forming PNA (J. Am. Chem. Soc. 2016; Chem. Eur. J. 2017; Org . Biomol. Chem.
2017; Org . Biomol. Chem. 2018; RSC Advances 2018). Furthermore, we have developed useful
fluorescent indicators for the assessment of the binding capabilities of various test compounds for
the internal loop structure of the bacterial ribosomal decoding region of the aminoacyl-tRNA site
(A-site) (Chem. Eur. J. 2018; Chem. Commun. 2019).
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1. WFERHMA YW O R

BRI BIZEER SN TITHEBET D RNA 1L, / > 3—F ¢ 27 RNA (ncRNA) & FEIZN 5,
Z 2 1SR ORIZ .ncRNA 2334 597 2 1 72 85 138 SR T HEARE O 38 FLASAH IR £ ncRNA 1,
RA N ) AREROEMBL TR DEERMERNSR L 72> TS, 7202 TH RNA T
(G. J. Hannon, Nature, 2002, 418, 244-251) 1Z% DARER 72 85 T3 B EiFEHE T, siRNA (small
interfering RNA) & FEIZIL 5 20 I EFEE O " HEHH RNA SR ENTH VX7 B L AR E
TERT 5 2 & T, ARSI 2 H T 5 A vt V% —RNA &R, 7 237 E~DOFIR
ZIET S, 207, siRNA (3% O SEMER BT 2 B 25K s LT S T
W5, oL, 5%, siRNABERED L 0 REH) 72 BRfiE & 20 2D 5 7= 0 12id, AR
WD siRNA A A — 2 THEI « ZFEENTEAIRNR OB B AR E 725,

BT L X 27— —2a > (S. Tyagi et al., Nat. Biotechnol., 1996, 14, 303-308) (ZfkF S 5,
WA FREEM LI-4 ) 2X 7 LAF K (DNA) 2% RNA HEEEEL SR O/ RNA A A —
VIR TERENTWE N, b0t 7 a—713, —AREE RNA & OFEH 72 2%t T
FAZFE SN TN D 720 siRNA 200 " HEEH RNA BiHICE A2 2 SR BEICARARETH D,
L7 T, siRNA # At T 2356, FoaLBREMICE S FEICKMFEL TWD (Y.L
Chiu et al., Chem. Biol., 2004, 11, 1165-1175; H. Asanuma et al., Chem. Sci., 2013, 4, 4016-4021. 73
L))o ZOFETIE, HHETVUURIZ LD siRNA WA T HIEECHE (ZEMCRENE)
EEESED Y A7 035 L N TO siRNA BIRECHERE & B EiE 9 5 72 I3 B 10 72 [l
RES & 72 % (Y.-L. Chiu et al., Mol. Cell, 2002, 10, 549-561) ,

F£7-. miRNA (microRNA) &FREN D 21~23 HHILERED/Ny+ RNA &, FHZER S
TW2% ncRNA 77 I U —O—DT, BBPIER Ekkx R BIZBEb > TWnD Z ERH B,
W& N->2%H 5 (V. Ambros, Nature, 2004, 431, 350-355), —A$H miRNA (£ 4 > /)7 B IZHY A
Fh., —FHD RNA #HBRBESN, b9 —FHD RNA BT NLERBEEREZVET S 2 L T,
B TRAZHE T2 ERMOLN TS, HAE, miRNA OFFNT « Tk, JROMER, 4,
MRS 2 ERZ & LT, PCR IEE ERE T HBEFD DNA i 25l 32 2 & Tirbh
TUW5 A (S. K. Deo et al., Anal. Chem., 2007, 79, 4754-4761) . miRNA OFERED K V) [ERE 72 AR &
RIS 2 M 5 720121, miRNA Z BRI - Al kb L o 2 HAN OB N ERE L0 5,

—Ji, VAR Y —2 RNAGRNA)R> A » & > ¥ % —RNA (mRNA) OIEFIRAE b s 75 5L
HICEE 2 %E| 24 > THB Y . ncRNA & L COBREMHANENICED 5N TS, 2 Th,
rRNA (%, F O EHEREO MBI i b EEMIZITH LTV D ncRNA T, rRNA D A-site (1 >
B —F ) b— TN B G e T EBEE) (BT, mRNA & h 7 A7 7 —RNA (tRNA)D%f
ETDETHUNRITEDOERNTHILS (V. Ramakrishnan et al., Nature, 2000, 407, 340-348)
A-site \Z/INVDTBERT D EL XU XTI EORBENISE - [REIND Z EnD. Z O EIE
By & Liz/Vy+ (B - BRERD) OB/ ED S TRY ., BE, 73 /7Y 3y FFEER
(RETM2PUEYE) BNEBFEOREKRE L TmonTV5, L, TOMRARRMEILZ
U<, BIERASCRRAIMME DB AHIFF CEX HIET 2/ 7V a2y RRD Assite iU T F (bt
HE) OB/ EEARRELE 2o TS, ZOEOICIE, FERBIIZ BT 50, @i
DL AT V== TIEORBPEBO CTEHEIZR D,

2. MO HM

PLED X5 225l I B S & . ARBFSECTld., ncRNA O &R H(in vitro) & ZEFIE N 7]
HUED =D r I W7 a—7 L LT, mEMmA L REE®INE L lfE 272 RNA &0 v
FEBRT D 2 L 2Rk 7-, BARAIIZIEL, siRNA =° miRNA., rRNA @ A-site ZHF2Ext4 &4 %
HLOT, HWHMERNAFES Y v REFRIHAT 5D ncRNA fEFTEZIREE. iAo HiE#wR & LT
OFRAMEEIET A EEBIZ, TOEBEELMEITHZEEBIFE LT,

3. WMo Hik

(1) siRNA #& 7 v —7 M ARERE LN EICHB LT F FEBRAEO®R 7 v —7
(Py-AA-TO: Chem. Commun., 2015, 51,1421) ZHERFHK L LT, TR FA U HOT I /B
BHE (Vv - TAX=) 21528 TRAETOER ZRAT,

(2) ZEHEHEMIERTF NERR T 0 —7 4ttty 7 =0 B F 2R E L L TH T F
NEElE 7 v — 7 2 JCEEr - L. “HEHRNA R 7 e —7 L L CORREZ L 7=,
(3) rRNA A-site i & 7' 1 — 7 : REEEEZ R TEMEEO > 7 = BEFERICE H L, A-site
WX T DAEBRE L HOINE L Z2RFT LT-, F72, Fx O#EEED DNA FBEFHY T (~T 8
BRAULEY) & A-site & O EIEA ZREM L, A-site f5A 20 L 72 FEAE K 28k, BEfE
MNZ X BHEETTOS B 2R T G b 2 O 7= A-site 55 &V 47 > K % FID 3% (Fluorescence
indicator displacement assay : [LEFIA 7 J —=> 7D 12) [Tl L, #iA v P r—2—¢&
L CORERE % 314l L 7=,

4. WFFERRE:

(1) siRNAFEE 7o —7 X 2/MNT VN —A A= 7 (ChemBioChem. 2019)

SiRNA [ 20 AL R FRJE 0 “HEH RNA T, 3 RIGIZ 2\WHA—N— v IiEEHETH L
A, D neRNA [ZITR e W iEE EORETH D, TN ETITHFENRFTE LI, 20 21



A — N THEEIZER T 5 2 & T AR O R siRNA fEGREZ AT 580k~
1 —7 (Py-AA-TO) % %7t &1k L7z (Chem. Commun., 2015, 51, 1421; Anal. Sci., 2015, 31, 315),
BARMIZIE, 2 WEA— = TEMICHEEG L ) 2T F NERAO® N T 0 —7 2% L
72bDT, EMIEA~SEALZF ¥ U 7 -siRNA EEERZERIMIZAHEL L, ZOMBANEY A
F e, MISNRTE - k. KO siRNA O 28 2 EfEICFI T 2 2 SISk L Tnd, L
ML, Tr—7OfRE TN (FRBEEE Ki =59 uM) . A A — > 7T ICIT @R E O
siRNA (~200nM) # 35 Z EBRMETH -T2,

ARIFETIE, BENOBBRZERT D7D, A== THEGHNLE EBMEAT DT
ROBOOEREIND AT T REAER Lmd e n— T 2%E A LT, T OREER,
Py-AA-TO OXT'F REMICY U5 A2 5 6 [Hfs 35 2 & ¢, MasiUEsHe > 272
< TEEE 1% 395 m L3825 Z & I2akB L (Py-AA-TO —Lysg: Kg= 150 nM) | X 0 KR (20
nM) OATICHEACTE 5 Z &2 HEFE LTz (ChemBioChem. 2019)

HBEEEZN LTab RO T S ARIZESSERDA A=V U TFRIELITRRY . KT v
— 7 &R fighr ¢

T, EFLE LTAK

O SIRNA 5 - Hhe AN o S@

& LR LBiE «}N «}g WO I
N

[An

RIS ATRE & 72 5 1= 50 NAY N \

®. siRNA BIHEAFZE h oo 04 \400 Py-AA-TO: R = NH,
IZBWT, M TH “ N\)kN/\/N\)LN/\/N\)LN R Py-AA-TO-Lys6: R=Lysg
722 gt FIEIC R D 0 H H H o

EHIFTE B,

(2) ZHHEHEMIERTF N7 v —712 X 5 “EHHH{ RNA B (U Am. Chem. Soc. 2016;
Chem. Eur. J. 2017; Org . Biomol. Chem. 2017; Org . Biomol. Chem. 2018; RSC Advances 2018)

BN —EHEBIEEZ LV 5D 2 LiE, 1950 F oMb TWed, —EHEHERNHE VL
ETIERNZ & ROSPRD TEWZ & (~HRFH) . 1R8Y & 72 2 SRS %8 e L7 7" ) 5
B (FETY ) KREINDZ L, BT, BESRE b7 e b AERMET
HDBID) BDURETHDLHZ D, EERMMORERBHAZTEST 2 “HEH RNA 7 e —7
ORFHRELE L THERESNDAZ EITFEEAE RN o7, L IAPKREITICR - T, 7T FERE

(PNA) 73, RIXEZEE (DNA, RNA) LT, X0 RER=—FEHZEKRTHZ L, £z, X
SROBEIE 1372 0 | PNA 23 " HfH DNA L0 “HHH{ RNA & L0 LER “EHEEKRT S 2
LM, Rozners HIZ L VSN ENT (J Am. Chem. Soc., 2010, 132, 8676-8681)

AR TIE, ZOWMEITER L, BEOEECET TV — ALY TO R L U THA
IANTEPNA 7' —7 %5 L < tFIT (triplex-forming forced intercalation of thiazole orange) 7' 7 —
T AT, ZEEER T e —T7 L LTCOMREE N L2 (J Am. Chem. Soc. 2016; Chem. Eur. J.
2017), ZOFER, tFIT F'm—7 W i TLE (Kg=23n0M), HUE (~180 F) 20 @Ry
CHE) HBRNA & “HEFR L9 52 L 2HLMC L, SAMETE G6x10°0M's ™)
%, DNA ‘B REGICE LR 2 Lz =\ R r— 7 LT, ML R RE N, £
T H—OH S EE ET RNA R 0 —7 & LT iR L1 @ off-on L D light-up
JEE (BKEER 542nm ; U, =120) ZR-3 2 &0, TO e E U CllAAT Z &1k, &
TV RO IO TH TH S, 6T, TO ITax= =0 L L L TR
FER & 72 ZHERANC Y IV UEEN S EN L LG EICL ZEHBEEAFRETH D,

SHIZHFIT 7 — 7 OEER B 2D 5 & L b2, X0 MG S oM 2 i-, &
DFER IR ICISERLD FIT 7' v — 7 ZBiF T 5 2 LT L 7= (Org. Biomol. Chem. 2017) ,
HRMIZIE, REEEAHFE (F 7V 7 —) ZEEERE L THAAALTE DT, 7/ 1~
DOFEET (Kg=73nM) & B off-on T light-up Jin % (M KIEE 608 nm ; I/I = 146) % 7R
o SIS L7kt (FIT 7' — 7 L RARIC, EH RNA ORISR T izl
MORGRIZ =EH AT 5, MA T, £OFICEEREIL, RNA Bl 7 v —7 & U TREE
N-bOT, 7 e —T7HETIRIZF®|IEE (0=0.0017) ThdH2Y, _HEHEH RNA & OFEEITHE
W 190 LA Eos e E IR K A RT, £, BN - ERO AT X 0 . EH

F=
o NH;

>4 hvy Q{W/
NH, (0] NH, S ‘ 0] NH NH,
Kfoo Kfoo Kfoo Kfoo Kfoo Kfoo Kfoo Kfoo Kfoo

o
HZN\)LN/\/N\)LN/\/N\)LN/\/N\)LN/\/N\)&N/\/N\)LN/\/N\)LN/\/N\)LN/\/N\)LN/\/N\)LNHZ
W H H H H H H H H

\

NH;

tFIT 70— DO —1H (J Am. Chem. Soc. 2016)



RNA & PNA & O =FHBREIGCH, “J7 D fa?b"’nucleation—zipping mechanism [Z3-25< 2
W 5T LTz (Org Biomol. Chem. 2018) , J71i] @7\)‘ TN Z &R, lE O = EEEERSIC
O WEST, £z, ZHEH RNA @EPH%H‘ WALIE T AN, FEEREEZRx< f
s Z 26N LT,

F72, siRNA fEA T u—7 L LT, == TGN & ZHEBPK PNA ZiE+ 5
Z&T, Iah thi)‘n"] *TL KB L) BRI LT (RSC Advances 2018)

PLEo X oz, R4 T HH RNA SRV TE 2%t 7 e —7 2
U %%Tfﬁ L. %@ﬁht FrtEZ 01D TH BT LT, RBFZECTIRE L2 (FIT Y u—7
T, RIROBBRIER OB 2R LTV D20, g & 72 2 "8 RNA [FFEAIE LTHRE
T UEIICRESNA DD, ZEEEROR MRy 7 ThDH TERMESME) L THIERS
DIRE] ZFET DN TEBELROBRBMENZHIZED LN TWD, T772bb, IpH FMES
T CHEBET B v b v U HHRRIK ) (T. Endo, D. Hnedzko, E. Rozners, N. Sugimoto, Angew. Chem., Int.
Ed., 2016, 55, 899-903) <° v I VU EH L KFEETE A N LEREER] (G. Chen et al.,
Nucleic Acids Res., 2016, 44,9071-9082) T v, —HESKBIZK O(LF D TREEMICER L o2 ®H
Do A%, Z9 LI NLERERORBEMCZ S SIS | (FIT 7'r— 7T AATe 2 & T,
THBERNA R - A A= U TICBIT BRI — N7 b EHIfFTE D,

(3) rRNA A-site f & 7' 12— 7 :FID JEIZBIT D8 A > 2 — % — (Chem. Eur. J. 2018; Chem.
Commun. 2019)

RNA @ Assite X, 32D T T =0 bR b A v F—
FNAN—TE AT L EEEEA L 5> TEY FID

EICH WD A v D —H—ITiE. 2 OB R | N
RACHED TE DHEREN RO HILD, L L, —fRIC A NH,
A B S T BT R L C RSP & S Lo N SNTNT
w@FAﬁ%%ﬁéﬁé LI THREETH Y | é

CIE. FRBOBIEARE (RIEERM - e ATMND-C,-NH,
Hﬂﬁﬁfnoj_ WRINE) EAETDH &73\%@7‘;&%& [EX/Em (nm): 357/406]
325,

AP TIL, rRNA O A-site f& A 1208 L2 EEARBKZ R T 5720, FRAERET L AMA S
R L7cfli2e od )t DNA fafAn+ (7T iRk edy . F7F vy - vovr .
TTFTVT e TFEY) & Asite EOFAEREZFM LT, ZOFKER, 7 F U U UFHERE
ATMND 2386 & PR Assite EREAT D2 L2 AL (Kg=20uM), X 5|2, Bt

WCEDREENOUBERATER, 7/ 2T VHEEEAN L ATMND-C2-NH, 28, 73/
7' 2y ReFEIR (ribostamycin, Kg=0.63 uM) (CVCET A5G HI ) (Kg=0.44 uM) ZREL
TDHZENG o7 (Chem. Eur. J. 2018)

ATMND-C,-NH, (3 F A # ) (Ex 357 nm/Em 406 nm) T 5 7=% ., FID % TOHR| I IR
NHLHLOD, TOFEAREIIENTZ LD TIHIENL2 D Asite DA X — %ww% AL
ICRERIRAICHE A L. KA (Kg=440 nM; 7=0.05M, pH 7.0, 5°C) 1ZEFDIET /) 7Y ay
RZ D A-site fiS 5 F DO CTHRFEBRTH D,

F-. BBRkeaFEL LTS TS Y
7 =3 TO-PRO-3 3, rRNA A-site (2%
DO A Pl —H— & L CTHERET D =
xR ML~ (Chem. Commun. 2019 )
TO-PRO-3 |%. A-site DA X —F )L )L —F|T
ERIRMEZ R L. A ICE > TR off-on Y
O light-up [57% % R, 2 DFEE ) (Ky= 1.1 i) TO-PRO-3
BEZEOIET I 77U 3 RRO A-site §5845> [EX/Em (nm): 632.5/663]
FOFCTHI|RE LIV THD, T/ AF LT
=UBFERY, CHEOYT = AFE L DN D, TO-PRO-3 D b U AF U HEENA o H—F
NIV —TREE~DOFESEIRMERBUCEE CTH D Z LN Sz, EEE, TO-PRO-3 |L, A-site
EHERLDOA B —F NN =T (20DTF= e 1O0DT5IN) 2T5 AL 7L
TP T A LA RNA O vE—F —FERICHFEA L (Kg =29 uM), FID IEIZEPTE 5
(ChemBioChem., 2019, in press. DOI: 10.1002/cbic.201900331) ,

TO-PRO-3 %, EHREGHENIGE (Ex 632.5 nm / Em 663 nm) % R~ 9 RGO FID A > P47 —
Z—ThV ., Ho~fFas bt EMD A7 ) —=0 F~b#EHT&E 5720, WO THMARA
V==L LTHITE S,

5. ERFEERmmLE
UdEssam ) (FH1 344)

D Y. Sato, S. Yajima, A. Taguchi, K. Baba, M. Nakagomi, Y. Aiba and S. Nishizawa, Trimethine
cyanine dyes as deep-red fluorescent indicators with high selectivity to the internal loop of the
bacterial A-site RNA, Chem. Commun., £t H, 55,3183 —3186(2019).

DOI: 10.1039/C9CC00414A



&)

Y. Sato, M. Kaneko, T. Sato, S. Nakata, Y. Takahashi and S. Nishizawa, Enhanced binding affinity
of siRNA overhang-binding fluorescent probes by conjugation with cationic oligopeptides for the
improved analysis of siRNA delivery process, ChemBioChem., T #tH, 20, 408-414 (2019).

DOI: 10.1002/cbic.201800560

T. Tanabe, T. Sato, Y. Sato and S. Nishizawa, Design of a fluorogenic PNA probe capable of
simultaneous recognition of 3’-overhang and double- stranded sequences of small interfering RNAs,
RSC Advances, &#HiH, 8, 42095-42099 (2018).

DOI: 10.1039/C8RA08759H

Y. Sato, M. Rokugawa, S. Ito, S. Yajima, H. Sugawara, N. Teramae and S. Nishizawa, Fluorescent
trimethylated naphthyridine derivative with an aminoalkyl side chain as the tightest non-
aminoglycoside ligand for the bacterial A-site RNA, Chem. Eur. J., Tiif, 24, 13862-13870
(2018).

DOI: 10.1002/chem.201802320

PEREHES, PERREYER, PHITHE—, RNA FEA-PEEOLT 0 —7 ORGF « A5 L/ F RNA SRR,
DHTIES, A, 67, 531-540 (2018). (FaA&imS0)

DOI: 10.2116/bunsekikagaku.67.531

T. Sato, N. Sakamoto and S. Nishizawa, Kinetic and thermodynamic analysis of triplex formation
between peptide nucleic acid and double-stranded RNA, Org. Biomol. Chem., T Hi A, 16,
1178-1187 (2018).

DOI: 10.1039/C70B02912H

T. Chiba, T. Sato, Y. Sato and S. Nishizawa, Red-emissive triplex-forming PNA probes carrying
cyanine base surrogates for fluorescence sensing of double-stranded RNA, Org . Biomol. Chem., %%
A, 15, 7765-7769 (2017).

DOI: 10.1039/C70B02077E

T. Sato, Y. Sato and S. Nishizawa, Optimization of the Alkyl Linker of TO Base Surrogate in
Triplex-Forming PNA for Enhanced Binding to Double-stranded RNA, Chem. Eur. J., T i, 23,
4079-4088 (2017).

DOI: 10.1002/chem.201604676

Ve ek, VEREMER, PEIBKE—, RNA fIRHT - 4 X — 3 0 7 O ie b OHOEHEE Y v — 7 04y
FGE SAEE, BB, 2017, 459-463. (i)

DOIL: 72 L

Vel ink, VEBREEST, PEIERAE—, RNA T HE8H{ 2 3t < B - —mEmIE 2 F M+ %

FHT v =7, L7, BT, 72,47-52 (2017). (FER)

DOIL: 72 L

T. Sato, Y. Sato and S. Nishizawa, Triplex-forming Peptide Nucleic Acid Having Thiazole Orange
as a Base Surrogate for Fluorescence Sensing of Double-stranded RNA, J. Am. Chem. Soc., i A,
138, 9397-9400 (2016).

DOI: 10.1021/jacs.6b05554

Y. Sato, T. Asami, Y. Toriyabe, T. Sato, N. Teramae and S. Nishizawa, Pteridine Derivatives
Modified with a Guanidine for Binding and Sensing an Orphan Guanine in RNA, Chem. Lett., &

FEAT, 45, 982-984 (2016).

ek &k, PEIEAE —, siRNA BIRMEEE T v —7 2 W MIRNT U RN — A A — TR,
Dojin news, i, 157, 6-10 (2016). (§7i)

DOIL: 72 L

(Ea%®) GH4 3R (ERRROLDR)

)
)

®

VeI, RNA WG 2 RR & L7c#OME 7 v — 7 o B%E, AARILFERE 99 BFFEE,
2019 43 4 19 A, W RFMAF v 2/ S R I TE)

Seiichi Nishizawa, Design and Synthesis of Fluorogenic Molecular Probes for RNA sensing,
Seminar on Analytical Chemistry, November 19, 2018, East China Normal University (Shanghai)
(Ffra ) (H RS

VEERE —, A Ao b ~aot 7 o — 71 K DB i E AN RNA A A — 0 7 ~,
BREERFE D m 7 A 2018 4F 10 A 30 B, E I RN KGR

PH{E4E —, Design and synthesis of fluorescent molecular probes for RNA binding and sensing,
fk 30 AL E R E R AL RS, 2018 2 9 A 16 H, KA KZEFIEF ¥ > /3 X (HRFF#H)
Yusuke Sato, Design of Fluorescent Probes Capable of Binding to the Specific Sites in Nucleic
Acids and Their Analytical Application, HAA{L =5 99 FBFFES, 2018 423 22 H, HAK
R AEAME S v R (EEAE 32 AR

Seiichi Nishizawa, Design and synthesis of fluorescent molecular probes for RNA sensing, The
17th Beijing Conference and Exhibition on Instrumental Analysis (BCEIA 2017), October 11, 2017,
China National Convention Center (Beijing) ($A75f) (EFEFR)

VERREST, RNA FEIEZ 85T 20017 v —7 OF%EH LIS, & 21 B IERE T3,
2017 429 A 15 H, BT (EFF#RE)




)

VEIERS —, SOEMERTF PR 1 — 712K 5 RNA it - 4 A—2 7, BARSH L2
5 66 F£2%,2017 4 9 A 10 B, HERLRFRARF v o/ 8A (Rl R Y 0 L)

Ve IS, RNA R5IE 25800 3 2 HOLMER 7' F R 7 v — 7 O B3, 5 77 [ itk 55t
22,2017 45 A 28 H, BEAKRFIREFE (HARRRH)

VEVRNS —, BRGS0 — 7 ORSERREE S RNA B - MiflaNA A —V 0 7, BRI FERE
97 BEFR, 201743 7 16 B, BIGRBRTF A EF v 282 (Rl mEETH)

Seiichi Nishizawa, Design and synthesis of RNA-binding fluorescent molecules for analytical
applications, Satellite International Mini Symposium on Middle Molecular Strategy in Sendai,
September 20, 2016, IMRAM, Tohoku University (FA 5 a) (E ¥

VEEERS —, RNA i - flaN A A —2 0 7 DT D@ IR & 7' v — 7 Doy i Eh, H#
76 [T AR RS, 2016 4F 5 7 28 H, MR K. « I BB SE (A

® e ©

®

(XEF) GFo k)

(PEEIA PEHE)
OIREL (G0 1)
OBtk (70 1)

(£ Dfh)
R It — D
http://www. anal. chem. tohoku. ac. jp (BALKZKZLFEE LA FERM L 2RI WAL FHFER)

6. WAL

(1) #FgEs3 R
MIErHE A - 1Bk B
o —<FK4 : (SATO, Yusuke)
ATE e RE 4« AL KRS
R4 - REFEBEEREFTE R
W4 - Bh#

WFgeE &5 (8 471) : 90583039

(2) el 713

KB IC K DHT5EIE, HFEE O ER L BEICBOWTERT 2 b0 T, £DD, WO ERLIIERR DO AEKEFIC
ONTIE, BEOEFEFICHESS O TR, ZOMEARICET 2 RERLEMIT. sREEACRESET,



