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1. Abstract

Both prokaryotic and eukaryotic cells contains large number of RNA transcripts that lacks protein-coding
capacity. These non-protein coding RNAs (ncRNAs) controls gene expression at post-transcriptional level either
acting within the same transcript (cis-acting) or acting on other separate RNA molecule (trans-acting) through
RNA-RNA interaction. In certain cases both cis-acting and trans-acting modes of regulation occur through
switching the RNA conformational equilibrium between mutually exclusive two conformers. Shift of the RNA
conformation toward one of the conformer resulting in inhibition or activation of gene expression. Thus,
investigation of factors that affects the ncRNAs conformational equilibria is important for understanding the
regulation mechanism. We have studied the effects of inherent and cellular factors on conformational equilibria
of regulatory ncRNAs from human and bacteria. These studies helped us to understand the gene regulation
mechanism of the ncRNAs in human and bacteria that will enable selection of ncRNAs as pharmaceutical targets

and also as a tool for synthetic biology applications.

2. Introduction

The cell cytoplasm is crowded with biomolecules.' It is
now well established that the RNA is not just passive
messenger of genetic information, however it performs
diverse functions including molecular recognition, gene
regulation, and catalysis etc. The major portion (~97%) of
transcribed RNAs are non-protein coding RNAs (ncRNAs)?
(Figure 1la), which play important roles in cellular
homeostasis and are involved in many human diseases
including cancer. Thus, there is growing interest in
understanding ncRNAs functions. For examples, RNA
G-quadruplex (G4) formed in non-coding 5 ° untranslated
region (UTR) of human oncogene mRNAs regulates gene
expression (Figure 1b). Riboswitches, which are cis-acting
gene-regulatory elements mostly located in 5° UTR of
bacterial mRNAs, adopt alternative conformations in

response to ligand binding that turns on or off gene

Figure 1. a) Estimate of various classes of RNA
present in human cells; b) 5° UTR located
of interaction of cellular abundant ncRNAs on  G-quadruplex mediated inhibition of translation
hairpin-G-quadruplex conformational equilibrium in 5UTR  in human; ¢) Riboswitch mediated gene
regulation in bacteria.

expression (Figure 1c). Herein, we have studied the effects

of human oncogene mRNAs’ and effect of primary
sequence and secondary structure on ligand binding

function of riboswitches, respectively.*?



3. Effect of tRNAs on hairpin-G-quadruplex conformational equilibria mediated translation

Owing to RNA G4s significant roles in regulation of

biological processes, they are emerged as important
therapeutic targets for the treatment of diseases including
cancer. In certain cases the G4s folding competes with
formation of canonical hairpin (Hp) conformers (Figure
2a).% 7 The Hp-G4 equilibria are observed in 5’ UTRs of
oncogenes.” The equilibria are also observed at maturation
sites of precursor micro RNA (miRNA).® Thus the transition
and Hp

conformations has a profound influence on oncogene

between two distinct interconverting G4
expression’ or dicer mediated miRNA maturation.® Transfer
RNA (tRNA) is one of the most abundant ncRNAs,
accounting for about 15% of total cellular transcripts
(Figure 1la). In this study, we investigated effect of high
concentration of tRNA, which mimics the overexpression of
tRNA in certain cancers, on Hp-G4 equilibria in the 5" UTR
When we monitored RNA

conformational transition from Hp to G4 conformer using

of oncogenes sequences.

RNA oligonucleotide (Figure 2a) labeled with fluorophores,
we observed decrease of FRET signal intensity in the
presence of 20 uM tRNA (Figure 2b).’ The result suggested
that Hp-G4 equilibrium is shifted (~60 %) towards the
hairpin conformer. We also evaluated the influence of tRNA
on the G4 mediated translation suppression by using
reporter mRNAs, which have HpG4 sequences derived from
5" UTR of oncogene mRNAs. In all of the HpG4 sequences,
the relative gene expression levels evaluated from luciferase

activity were higher (up to 3.1-fold) in the presence of 20

Figure 2. a) Predicted hairpin-G4
conformational equilibria in HpG4-1 sequence
(Fam=6-carboxyfluorescein; Tam =
tetramethylrhodamine); b) FRET curves of Hp to
G4 transition in presence of 0 or 20 pM tRNA
concentration after addition of KCI ; ¢) Chosen
HpG4 sequences (upper panel); Relative
luminescence signals obtained from reporter
mRNAs in the presence of 0 or 20 uM tRNA
(lower panel).

uM tRNA than in the absence of tRNA (Figure 2c).” These results indicate that the Hp-G4 equilibria mediated
translation can be modulated by targeting the tRNAs expression for therapy.

4. Effect of base-pair variation in FMN riboswitch aptamer on ligand binding and riboswitch function

Riboswitches function at the level of transcription and translation and their function depends on ligand

binding properties (kinetics and affinity) of their aptamer domain.® We have chosen flavin mononucleotide

(FMN) riboswitch due its presence in pathogenic and biotechnologically important bacterial strains. FMN ligand

decreases its fluorescence upon binding to riboswitch aptamer domain (Figure 3a).*” We have identified tuning

regions that modulate ligand binding kinetics and affinity in FMN riboswitch aptamers by comparative analysis

of kinetic parameters, which we obtained from stopped-flow measurement (Figure 3b) of several natural and

mutated FMN riboswitch aptamers. Dissociation rate constants (kg) and affinities (Kp) strongly depended on

identities of base pairs in the aptamer stem regions.® The results suggested that the compensatory base-pair

variations in the stem regions are



conserved to tune the riboswitch function. Based on the
results, we constructed two synthetic riboswitches from the
same natural aptamer domain by rationally modifying the
stem regions. We observed ~10-fold differences of ECs,
values of FMN-mediated suppression of gene expression
between these two riboswitches (Figure 3c) that corresponded
to the differences of Kp (data not shown) between their
parental aptamer.® These result suggested that the gene
expression can be controlled rationally by adjusting our

identified tuning regions for biotechnological applications.

4. Conclusion

We have studied the effect of cellular abundant ncRNAs
as well as effect of RNA nucleotide sequence on the
conformational equilibria of regulatory ncRNAs in human and
bacteria, respectively. We also demonstrated that the
conformational equilibria in ncRNAs can be rationally
modulated by altering the other cellular RNA concentrations
or by altering the nucleotide sequence in the important regions
that enables regulation of the gene expression. These studies
are important to understand the gene regulation mechanism in
humans and bacteria. We consider that the regulatory ncRNAs
are promising therapeutic targets and able to be a useful

module for biotechnological applications.
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DNA SALAMERET 5 Z & T, XTF RO B CERIC L > TTH/ T 7 ANRN—Z kT 22 L0305
ML 727 (Figure 1a) °, dA,) & HHAEY72 DNA Th 5 dTy ZEE L7 H T 2 HAH =T Conjugate 1
ENATVHA Y=y ar &8, BREHETT) 2 LT, (MERRNICTTF KT 77 A =2 E
SEDHZLITHEEIL TS, Conjugate 1 ~DOJEIIHT X D UIWTEOSIE, BN RSN K - THIHE
& (Intermediate) 72345 L. # D% D50 FNERALIG COIWSE Z 2 L HEE IS (Figure 1b), JEMR
SRR S OV D14 D FRERF A2 28 2 T8O G % WA HPLC TiEBF L7/ R, —BE B OIS (k=
0.42 sec™ . WM 1.7 sec) (ZHE~C BB H 05 T NBRL UG IEMD TV (k= 0.17x107 sec .
#14380sec) Z BN, I T, KVHELSHUIBILTH ) 77 A N—%BKT DT AT L
DOREEEHE L, JCUIWT 2 k% Z 124 2 7= Conjugate 2 % #% 3t L7z (Figure 2¢), Conjugate 2 13t
GBI B W THOFIBRALEUS 28635, Conjugate 1 (2 Hb~ e8I oo @ b 3 iER S - (k3= 0.05 sec™ .
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HfF &5 (Figure2),

Conjugate 1 X T2 Z RTHICEMIT 272012, FHDBEY A Y — A% HW=, FHDBEY Ry — L%
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Conjugate 1 f&fifi U 78 Y — AT HERRE 2470 TEM THEIE L= & 2 A KRBT AR S ho72 )
R — NEDIZBIT D 7 7 A N—FEEP R S V72, Conjugate 1 72152 ML=V AR Y — L%
T A ETHEE LTS 21T o 7o R B A Cih > TY R Y — 2038 tum B L, Z D
FE1X Conjugate 2 D NN Z LN & 72 o7, 2L, Conjugate 1 XN 2 ONEIWHHE, -/ 7
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chemogenetics % B L C& 7=, 4B, Z£OEN7-T#E L L TG DREADD, (i) Optochemical genetics, (iii)
DART pharmacology {Z -2 CHig#t L 72\,

Brian Roth & 23Bf%% L 7= DREADD (Designer Receptors Exclusively Activated by Designer Drugs)i. gijiR
L 7= Bump-and-hole % class A GPCR (CHH L7 FEL A D Z &N TE 5 (Fig. la), HHIX, LAD
VT 2T a ) 2R RmMACKR)D U Ty REEAER 7w Mt LT, 7V X AEREZEANLTE
BRI RIREER L, BEREHAWEAZ Y == VAT MK D | ERENIZEB W TRIEMEZ: CNO
(clozapine-N-oxide)lZJ&& 3 % A A mAChR Z3 R 925 Z LTk Lz °, Z OZ EA mAChR (X, T4
DT T=ANTHDLIT7TEF LY ATUISEET, CNO BIRIZTEMEAL T Z ER/HHETH L, 2D
PEEIC X0 EREAZAYICZ B mAChR O 2 4 58 RAITIE L 35 2 & MW A[EE T 5, BIfE . DREADD
VAT LIEEEMIR ST T <L MERSEMEIRIZI V)T GPCR @ Tt Y 7 7 (Gs, Gq, Gi/o)iEiR
WINZARTEE P RE 72 FiEam & L ClE A < FIIF STy b, F 72 Scott Sterson O I [AAED FiE%& U A7 > REHE)
PEA T F X RMTHEAT 2 Z LTI L TN D 5

Dirk Trauner & &, Y612 X 0 MRS IR OIEM: %2 ON/OFF AlHE7: Optochemical genetics & FEIE41 5
FEERRBRLTCOAFg. 1b), ZOFETIE, 7Y RUB-TI=A MEAKREZ ) B REAERT v
FEPHIZIEFREERINCEA LTRSS SR ERET 5, 207 A= MEMiZAEERIZ, 7Ty X8
> D trans-cis CEMEIZ LY 7= NALO Y T REEER T v b~OfEE - B2 6 THlgE <
D, ZOFET, MEEZEROEREZECTHETCE2Z2226, kEVMOHLEZMEHT S
chemogenetics & Ffig LT, RFZEfI A fREEDMEN TV D, B, optochemlcal genetics % 3= |2 BLEE A
PAREME SRR T 54 0 F v ZNBLT V2 I Uz K (GGIuR) - (U (GPCR ) 7' L & X ik
SARMICEA L, M2 S OB ERICE A LT T

S B IZHR D THe . Michael R. Tadross © (% DART (Drugs Acutely Restricted by Tethering) pharmacology
B L7z 8, DART Ti, MIAEFEJEIZ HaloTag % iR B X 7= (M) MAL 2% L C, HaloTag Z&&
FIAHEEWICEFE L) Y FEREANZ/ER S5 Z & T, HaloTag & OIAEE 2 L CHllfuse
A NS AR OTEVERLE 21T 9 1L Th D (Fig. 1c)e ZOFIED A Y v NI, RS BIKOBE
FIFEB 2 M & WIEMERS IR ORI N AIRE 2 A Ch D, ZOFEEZHWHZ LT, #5
IR —=F 2V UIRET A~ U ACEB T 5 NTEN iGIuR O MR A 72 BEBERR AT IR L T D,

(a) DREADD (b) Optochemical genetics (c) DART pharmacology
o IS UBBRG

MNOT activated gj:i/ ? .f %g\.
Wil 2. 2 ) ) .

VUZEY. B

ZREAGPCR BEK Slgnalmg
Activated r‘\'\‘?‘i: &l .f
FREH]
FIRVEY HaloTagE &

Fig. 1. #ifEfEZ BRI 5T chemogenetics.

4. e x OT v —F . “Metallo-chemogenetics”

e 2 1%, MR g = BRIRIC % 5 chemogenetics DF L\WT 7 —F L LT, &EA 42 - $5A
2 & BB A A TEH L 72 “Metallo-chemogenetics (% L < 1% OcCC: On-cell Coordination Chemistry)” % /&
EBLTW5, BAREEIE, oIEIRERHES L LT, 8RO I X0 Mm% BTE
H|fHlC X %5, F7= chemogenetics |IZJSHT 2 ETRMEZRWAY » b & LT, MERFHEOES) S 932

12



Fohnd, BAAEAIIETICHEEINRNTD, otz “ARDOEMNFE G %ET A 3 5721 T nM~uM
DT T74=T 4 —%HRTED, ELZHFRMORGMELEZE 2 DH L, RIKT I/ #£IZ1T His, Glu, Asp,
Cys, Met OFEMIMET 2 BEFEENFEL, BB TRICLY T 2 BERL L -~V TR RAIZ 4
JBENINET X VB EZEANT HZ N TH D, EIIFE KU WA U oS 2SR O 1
TEMRAT OB T, SMARHE 2 INE L7220 b A RS A B EICRGTT 5208 TE D, Fxld, 2
9 L7z metallo-chemogenetics DFFEAZTENT Z & T, A A F ¥ 18 - {tﬁjﬁ”i/lx& N 252%1%
(GIuR)D T 1 A7 U v 7 723EMAIZ BB L 7= (Fig. 2)%, BAMICIE, &SR & OBNLFE A2 L Y GluR
OIEMALEE Z il - 2T 52 L COUR IEHEEZHIEI Lz, ZOFEOX //\7Efaxa AR T
YTNTHY ., GuR O U T REFEY A S ORGSR 2 7012 ISP ERF ISR T 2 7 1/ iRk
IZXF LT His AR L L TZO8ATHZ LT, IEMHEIHEERICOAF L — N BRI & LT

HET 5. Z @ His ZEA GIuR 13X, Pd(bpy)(NOs), (bpy: 2,2°-E &' U ¥ NEIRMNT 5 Z & THfIN -~ 7
FTNERETDHZENRETH D, BITE, Hxld, ZOHIEmE RN L, His 2528
GIuR ZIEME(LT D2 E TRV 7T Aa b D Z LTI LT D, LV FEHINCOWTIX, FEER
DEBERETE =2 — ALY —2 2R L TV ERETUEEWTH D,

F 7204, Fe & 13 metallo-chemogenetics @ =1 > % 7 k% class A GPCR (235 Z LIk L7 7,
F IR EI S S TTE L A3, class A

GWR&Tﬁ*x%®WE¢W%M e s ﬁ:
AT VBT 5 2 Tt - om0
Wﬁ'ﬁ'\:i@ class A GPCR Z#AEMfgizis v —
pr— BEFTE

CRNIZIEMAL TE 72, BIE, Tex A in
VTR U7z 5 ik & oAl 7 AR IR 7:i?x k Slgnallng
RIECEZETCHEHATEIDONZS ( e

. = . 7 RigE EEEE
WTRRL TR SR TH 2. BBMEICED < EREFORE

Fig. 2. Metallo-chemogenetics IZ& % 4 IL 5 S VEESRIED EH L.
5. 8bbviz

T ETIZIRRTE = X 912, chemogenetics (% optogenetics & HIZFIRIZRHEE L TWAHEITTH Y |
FNOEBEINCHIAT 2 Z LT RER D4 fﬂ%%@)\]:ﬁﬂﬁﬂiﬂﬁf LML TVWS 1 2
DFEFEN, BEBNLOIFELLOBEICKEDT LI LN TELLENTH D,

{0

HHEE

AWFZEIE, BER R FRE LT 7R IRk B OWF7EEIC TITh 72 b DT, REXI Y Z KA
523 - THEZLY E UM - EPBIEEIRI B L E Y. E A2 S RAE T ki
T TV DT T < NT)IEH-FOAAE T H D EREAGE T S A AN, B AE Y ~{BR).
NBBAS AMEL 2 4F), ERIAE < AUMET 1T HFITHEILE L LT £,

BRI

1. (a) Islam, K. ACS Chem. Biol. 10, 343 (2015). (b) Zorn, J. A., Wells, J. A. Nature Chem. Biol. 6, 179 (2010). 2. Kiyonaka,
S., Kubota, R., Hamachi, L. et al. Nature Chem. 8,958 (2016). 3. (a) Spencer, D. M. et al. Science 262, 1019 (1993). (b) Peter
J. Belshaw. et al. Angew. Chem. Int. Ed. 34, 2129 (1995). 4. Bishop, A. C. Nature 407, 395 (2000). 5. (a) Bruchas, M. R.,
Roth, B. L. Trends Pharm. Sci. 37,279 (2016). (b) Roth, B. L. Neuron 89, 683 (2016). (¢c) Armbruster, B. N. et al. Proc. Natl.
Acad. Sci. USA 104, 5163 (2007). (d) Vardy, E. et al. Neuron 86, 936 (2015). 6. Magnus, C. J. et al. Science 333, 1292
(2011). 7. Fehrentz, T. et al. Angew. Chem. Int. Ed. 50, 12156 (2011). (b) Volgraf, M. et al. Nature Chem. Biol. 2,47 (2006).
(c) Levitz, J. et al. Nature Neurosci. 16, 507 (2013). (d) Caporale, N. et al. Mol. Ther. 19,1212 (2011). 8. Shields, B. C. et al.
Science 356, eaaj2161 (2017). 9. Kubota, R. ef al. Manuscript in preparation. 10. Jeong, J.-W. et al. Cell 162, 662 (2015).
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TEHS

F10ENAFREELRES VROV L (RIR) RAERS

ALFESE i AR R ERKE - Linf 2 RMTHZER
RTIUFLYAIVRR
¥ N=F

ARHEREB L P S LA AT 7 /) v D — RN E TR TR L TV D T8 10 [\l 1 A BE b
VIRT UL N 28FE9H T H~9 HD 3 HIEIZHTZ T, AJRASRGTChRfEShE LT,
AIAE DAL 27 4F 9 HIT, 5 9 B34 A B LR Y VR Y T ANRBARFLREREMIX & v o XA T
RIZBIE S A7t SRk 28 4F 4 H 14 AICREARHUEN R A L. & DREARNL Z 1H D XV P THRZ 72 %
FEAME Lz, WERICARBHAREEZRON O TOAHEEEOERRIZ, ZOREZEY THREWER
L EFET,

AIE, VhEES) ofRFBLE EBEVWOHIL, Z0nWERWET, IR ELEZOOE Y TLRER, [/
HES) 2435 [RERASE] 2 2008 FIlia L TWET, LarlLsMEshzEEbBR o0& LA
YETA BIIRED S BIRIZH o THED 2 s ae, KABREOFRMKIL, IR —>Td, L
HIFEOE, UOFICEENTZEE R, RR EOBDLH, I HI1Ti%, ik 27 4 3 A odrkeks
B L | ZLDOIITEICFIN TV D ANROBIEHTEH D £7,

VURTY U AOEREE, ERROVUCRAVEMEI D bt b T L R—A, £ L THRICHET S
FNNBESLERE AR S TIHE E Lz, ORS00 AROBREWVWS HOBELHY, £
KOBMFICHEEN (BINE 430 40, — R ABHEE 92 . RA X —2341F), &EH | {ERRATFEIEE O
I, FLTCRLRT 4 ARy arydMibivE LT,

1 A BEIX, —MREED DBGEEEH N A X —#E ThNE L, EESEREIIE . 9 HDwmOIE, »
Y DK LEFEI T, FIZERHMTEEPRN THTRLU F—24] OS%IE, FHIEE LI L BN

£RR &M (R BRRECERMSMTOIERR 42—
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T, REME L RS bbb b&RIC ST ehoslenbihEtA, FLARISWERATLE,
LinLZEARF IERIRT 4 Ay va URBY KT bN7oDlE, FEEEE LT ELWRY TL,
2 B ER, — RO, R, £ L ORBaMESHE Lz, AL, AA FEEE o RY Y
LELTE, BEIHIEFIWOELENITEDRTHH Y F L7z, £ I THFREIZ. ZAZhofian
OERET O TEHE] %A, HEEHZ BB L E L,

7B PR e B E BiE. BABECKA (FRKR) T OIS RS 2150 & L ehimeE
T2 N AT 7/ u = anbid, RER—%E (kRK) TE0BRRICL LM 477 /Y
—DWER-NAFT T ) V=R 20 FERET-) 2 L TIHEE L, THH0HT42ex2 0 TF
SV | EDORAMPEDBRENIIHINA TIHIT I, RERME DS LWEEERE T L, KL OF AR —
T, B ORER T L,

PREREICH /T, BBEZ, ANAZ TF U T IHPRT SR THRMBE L £ L7z, HoTEHER %
LATHL 72oiz, 1Fn) & TIMEBEROREL] oa—F—(&IT T, ESACEATHITFEZOT
T BunEd, BREHEORE TIT, EHLKR, PHERK, EEKHR, BHETRICE
PG SNE L, BEHASR S, &RFED, &5 WIZAENEF 285 FRGTI~ S0 HL T,
ENENITES A, @ROKREZHELENRTZOTIEH W EEWET, 3 B RIL, FEiFOABEERO
PITONE LT, BEEOBADRERKEALWVWIHET, ZMERDLR2NOTII W EBEINE L
N, KEETEZLOBMFIEEN, BFE, FEBVOT 0TI LE2KZDENTEELE,

VURV U LEERICHBETEE LIEOb, SRR T REMEL R - BARSEAEE, D
NP REOERR, £ LT, BB B R FEBRERY: - <7 VT AP A T ZARDAZ v 7 K
FRhADERN D OB 0BT, o, AR, @RT, @RarXrvarta—m—, i
BREOERNOOZ R THEMZTEB L E L, ZoHEMEY T, BILBL RIFET, A#5 2
SWE L7, WIENX, 2017429 A 7 H~9 HIZHIE KA EF ¥ R CRESND PETT,

HEFELEF - BHRE BYLA-LBES
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THEHE
FARNAAEEILFED VRO LEF T4+ — 5 LEERS

EPERIGRI PRI KR ER KT - Linf 2 EMTmEFR
ITYUTFILHALAIURR
lO4RE

WRE 2849 H 6 B, BIED X D12/ A ABE T AR U LAORIAIC, F4RIERDIEFT +—
T 55 31 AR RER A L P S E F 7 4+ — T LB AR FT 7 ) n = S EF T+ —T L)
R LE L, K7+ —TF L%, PAEZEOEFHREOMBOLE THL L L HIZ, BAVWDR
MERDD Z B HAO—2TT, AE. SROHIZFEL 64 L& ETe 100 LU EOSIMENEE Y |
FHARDHIIEE DEWT 77 4 BT 4 IZEICMN TR ERD D, Flolhnga e o LK,

RFFREOBEZ STz > TiE, HEOFINE 1T RA 2V A = 2 F0 e | AR RERTE
LFMEHETOR - "4 AT 7 /a2 EFTOREFLE LEHGEA R TEAZHLAVEL
oo TORER, ZHERDTH CIRRIN TV D S L OETHAT (LRETK - FRfFld ., #hF2pek -
FHEE - oK - R S FaF - B BT RS R AL 2k D
NILT ACEANTHEREFERTH N TEE L, izt L, REMIMNEBaEE LT
o= oEl, RYZHYNEH T NE L,

£ > ’ . ] |
’r/."- — ‘- ~— - - - o

BMERETE, Z<OAFITEML TV EERRERYEL, E53HYNESTENEL, F 5 EHAA
FEEEZES RO ILEF I+ —FLIRME BEESORNIDELE.201TFIA 6 H, RRAZFICTHESL
ij_O
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LZAT, A7+ —F 20T, BROF LV VRALD—D LR TODHERR 8] ©F
IR D, BTRL R—L2HTFA XU MRGEZEN LR AT - T L, YRITMLVWES & 72

VIERDLEM DM E o CTRRESGOIREIXE — N T v 7T 51EN0, L, TAREIITITA
TP RS 60 F b DR R Z =R TOBRYIND Z &< i, BRI TORZREEDYE
TOERZML, RERBERLRVEL, A7+ —T L %2BL THDLOAIESLADR Yy FU—7
. BBV ORFEK L bbb, ZMEOMICHREF IO LBNVET, THEEBY
£ LI AL ERKERE(LEH S, ARMEER A AT 7 7 uP—a, 7urT 4 7 Al
FWER. BRAR=T A b - BRI EEAT S TEIRORRY & BERE] . AR EIEANY
VY —EmEBEMEI O S E, FLTHANCAN Yy 7 7 v T2 LT P& s mmARBZEEAI, &
ATEHLBR L BT ET,

AR TIX, 3 10 BINA ABHE(EFE S VAR T ATORAX —EIZONWTHD Lt ST iZ &
EFT, HAFOZL ALy TV ERBLIEARAZ —EHOBEEIZOWNWTEH, MlEOEF A L S—NHLE
o THIED LT, FERRLRSTIHFORRITIVT N ENA LV THY | RENTREH O F
THREHEHEMELOMIIIE LT A AT vy a bV KT & EBVET, TOREE,
RSC BEZMWKFEES L, S BIEES A BHRA X —EERMAKB S A 0 EE A 8AREES
MRS A, LS A, BEFG TS A SRS ANZTHSE L, BHaToHEHAD
Y B0 AREREREL T O ORIRE TIRISE LD LR E L,

17



FEREN
ARSI FE2RERS VRO LA
The 2™ International Symposium on Biofunctional Chemistry (ISBC2017)

AR R B L s Tl SARRTICBRE S - i E B - ISBC2012125 1 i, Lt DEERe
HWAISBC2017)Z A1 2 AICPET 2 FEN/ZKESTIRESNELZOT, ZTEANRL LT ET, R
SEOERO ZBMEBINZLET, LD, HEF0OHREBEOHSEDKRAES . BLOSHE

B ORA N | EERRPAEREOEFOEROSN, BEZHHFLTEBVET, £H2X X
AL BEWLET,

BE  ARBEETSMEOSEY—E A, BLUOEERRIEED —BRE LT,

(1) HEBOEE~SBFREEEZ - Fy LAY A = 20Ky b MYy 7 12l S
Vo 8 )

(2) MEETHHIEERRPENLRA RN | HFAL v 7 (B, #HR) 2H.0c
EERR7R by T LR R L O DY 2 1R IE L visibility D 1) B AR S,

(3) ZMEBMOFERZTROF Y MU — 7 HEEOREIZL > T, WEDOAMERK., UEDIHOREL
K%,

HEF : k29 (2017) 4E12H14 (OK) ~16H (4)

BET AR FFIRX v %A &R EA—
BMNBRGE . I E/20,000  ZFAE4£E /10, 000
B|BHLSE - 50006000 (FiE)

MBEEEE : R AF GRLK #d%)

EITEBERE i K R B

HMRE R 20174 R R BE L AR B R

BB

6vary RA—UBH, Ky iar SREMERE)  DEERRITBERERE O &,

BIOARRAZ—tyar QhEEL 2 HM., 3 ARERTER IR A X —%5EK Dshort introduction
(Imin/I AFREE) ) . 2AEK : BEEETE

(Ff) GEmE U 2 b
* v ¥ 3 %FE : 1. New Structure and Function of Bimolecular Systems
Session Organizer (fU3) : LEF#%
PR 1 @ Prof. Akif Tezcan (UCSD)
Bk 2 @ Prof. Sijbren Otto (University of Groningen)
7 7 : Prof. Jiangyun Wang (CAS)
EN AR msl e (oK)
EINE T - Pl M A (I BRFERAIEALT)
v v 3 FEE ;2. Artificial Molecular Systems beyond Biological Functions

18



Session Organizer (fU3) : &JF# %

Bk 1 @ Prof. Rein Ulijn, (Univ. Strathclyde, UK)

FRK 2 : Prof. Jonathan Clayden (Univ. Bristol, UK)

7 7 : Prof. Vivian Wing-Wah (The University of Hong Kong, China)
BN B e e & EERERY)

EWNETF : mil gz 4 (ChimERF)

v a FEE ;3. New Aspects of Biomolecules

Session Organizer ({%3) : & H#FZ

Bk 1 @ Prof. Todd O. Yeates (UCLA, USA)

BRK 2 @ Prof. Roland K. O. Sigel (University of Zurich, Switzerland)
7 37 : Prof. Xing Chen (Peking University, China)

EWN vk e oA (IR

ERNETF - T KA Bl GUEERT)

¥ v v 3 . %FE . 4. Physical and Quantitative Understanding of Cells at Molecular Level
Session Organizer ({{F) : = &I

Bk 1 @ Prof. Evan Miller (UC Berkeley)

BRK 2 @ Prof. Gary Pielak (Univ. of North Carolina, Chapel Hill)

77 : Prof. Yan Jie (Natl Univ of Singapore)

EN iR A S GRERS)

EWNETF : =i B8 %4 (F K FIBER)

£ v 3= »%FF : 5. Organic Chemistry in Cells
Session Organizer ({8F) : 7§ HEHIR

BRK 1 : Prof. Benjamin Davis (Oxford Univ)

BRK 2 @ Prof. Yimon Aye (Cornell Univ)

7 7 : Prof. Peng Chen (Peking Univ)

EA a3 kA CGRRFEER)

N T - KR b el (4 RECEL

¥ v v 3 %FE : 6. Chemistry for Cell Analysis and Regulation
Session Organizer (fU3) : [LIH#%

BRK 1 @ Prof. Jason Chin (MRC, UK)

KK 2 Prof. Michael Z Lin (Stanford Univ, USA)

7 Y7 : Prof. Hyun-Woo Rhee (UNIST, Korea)

EW R SR e RRT)

ENETF - I ME—RS JedE (RIRKT)
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FREERN

SRR EILEREEFOEE29RYIT—X I —IL

e

R IR FERAREEME RS TFO2
e AR, AR TS

W PIEE ) BATZE M

S# 7A108 (A) 13K~11H (k) 115K 50 53

2% WL=a—T =AU A7 0 (GIRERILTEZE R 40-1)

[7” 7 & A] http://new.matsue-urban.co.jp/access

HEREAMY 6 A9H (&)

FREMRME 6 A9H (&)

BMBETHEHAKEE 6 A9H (&)

R FAZ LD WERELFELET, £72, PRCEIDBRNOBEIFERAZ—HE L
TRELET,

mrsHEE (50 FIE)

. MEE AR <ALFED DG TR <bF~ (EKRBE L) fERER

AT TCREZGNT S ~asicTERWwar~ (BHRRPMEE) KBk

. DNA Z7=7=te, #:25, 15, RKBEL) KHEEST

BRI S Bt MR R SR FEHLT D DNA T/ V7 7 2 — ORI GTR= R F) H H 5]
AU\ B ORBIERITICMT Io~b— 7 a B AR OSFRRGE (TR BR=

[ 2 I S

12l

6. ERSTOAMBAEMELE LUERT A A7 (RRBEde) SHdA S
HEREIAFE T HP 2ZM

FREMR s HP 25

SMEGE M 10,000 M, %4 3,000 M, EEEN, EHAHESY BFNR, BHSESD,
BHES 7HI10H (A) 19K~ SR

SMBGETFHRIAFE Til HP 2R

HIAZE - A%  690-8504 S ARVRFATLATVE)IFAAT 1060 R KR ZPii A B LR R R E L
AL 1R SRR FEEG 0852-32-6417

E-mail: m-suzuki@riko.shimane-u.ac.jp

HP: http://www.ipc.shimane-u.ac.jp/ss29/
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(%3 2 EEARREEEILENRET 74 —F 4 -
ESENAFTY/ AS—BREF T+ —T L)

ERSRERNE LR S BT, "M ATV /uP—Ea BEFOS T, HRRFETHESLE
TH 1 1EAAL B R T LD TR T7+—F 5] #MELET, A FTREESF
DREFICBNTE M TIHEREINTND 6 LDHAETICTHEWTEZEZL FPETT, 2. KA N7,
AR CEFMEEORE, RROBL LT, RAZ—F vy a v tRBEEE2TVET, 7o T4
THEMEFEM RS, RA T AN B TALFEM RSO T2 Db, IS BREZEHLET, 20
T A —T LERRICETFNRERB I OZED T 2 ORI EGDT-OICRIEE bFEZNT THZ ZMEE
LCHETFE LELENTT,

FAEXA
Bl AR EREREERECERE FOR, ARMEFR M AT 7 /e V2B FOR
Ffi AARMEES, AR AEREERE TS, AP AT 7 /ey —z, 78

VT THEMEFENRS, RA =T A b - BRI S

SH 0 20174E9 A 6 H (KK) 13:00~21:00 (ZRH 2 19:00~21:00)

2% 0 HEKRTY HEERIERMbL R GEESY) . U LSt ORA 2 —%k, BH )
RO SCR XARGE 7-3-1 (727 BR) HRKRFHPZIZRIZI W

ZERHIAREY : 20177 A 318 (B)
BB GHEL 201747 A 31 H (A)
BEEKX PR LR R ¥ — R
BEEESE

BHE ORURT) . HRFE GOURT) ., /MUR 2 (GRS REFE GRAURS) .
R E (RARMRT) . AfEH—B CRETERT) 350 FIH, 4Pl

BMBLURERRAFAE (RR4—8FK)
Website : http://www.skn.bio.titech.ac.jp/bio-wakate2017/
HIJASE : bio-wakate2017@bio.titech.ac.jp
SMALOIFIE, FRET = 7 A NNOBIBE T +— L L0 LEFEHREZ A E, BH
AHF SV, ZORE, RAX —REHFLOFEE ZHL F S,
SR &EE : 74 1,000 (k- 8 #1,000/) . —f% 3,000 (9 BB 1,50011)
(BB ek L OBBASEITY AZMHI TN TZE W)

FMUhahtik

T 113-0033 HURUHR SCR KA 7-3-1  HURKF R FBEF S RAFTER

/AR (E-mail: tkomatsu@mol.f.u-tokyo.ac.jp)

HEEAN (50 FNE) : ZERGR, Aaf kst R aBE MIEAN, ATHES. EARRE
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E20ENA4TH/ AS—BRIUKRIHL)

EMf: AR FE—EREREE LTS, M AT 7 e U—s
M AREFS, BARETS AR FS-AREREE\LT: - XA AT 7/ nd—FT 183
78T g TAMEEES, RA NSRS B8y
2 2017 29 H 7 HOK), 8 H(#). 9 A(L)
Yk BT IEF v 8RR SOR X IRE 1-1-1)
[ZZiE] HE A bm o HEORHEIER (FFAb#R)  FE4x 149,
HOA be AREEER (TRE/) 45840
FEFHIAFGEY) 2017 £ 6 H 22 H(R)
TRaJEfaAEY) 2017 4E7 A 14 H (&)
SANRER(TROFEE] 2017 457 H 21 B(4)

NE NTF R ZoRy - BER ik - 8o+ - 7R, BEFBER &2 REE S 2 IF AV
A A B AL
HIASGE Dol - BoF - 7 4%, 2) XTF R - EE - R, JZMBEE, o - I5E. 5)
AT A ANSA T OVBREESA A T - FHAL - B — - TN R
RRERE BHELIWERTSZVTUDORETHLIULERTSVET,
BIERAZOG X, #YIHO 10 HATZ B2, AXFHi&(WEB CTORHGA L HIFEE
KBEOMHZTET IETTFE, XEEHAARIZ, CHEOREERSOANINLEL
DET, Ak, | HRRECERRSEEZESVBFRICME 9, KEEHFIAR DL
FETIZREBRGVEPROVAEEDH D 561X, a0 BHIADEICIHIT SN =
(ME TIEUEICTIREAEBENLET,
W
- ZE RS RE B (L 20 2 = http://seitai.chemistry .or.jp/index.html
c A AT 7 7 v Y — = http://bio.chemistry .or jp/index html
B e~ ART 5T
=http://www.chemistry.or.jp/application/admission/index .html
BREN DHERBIOR R Z —RE
MR VARV T LTI, WEECTORKELHERERL T £7,

OBEHRK - SHT 15 0¥E, 5 nEk,
M ORFETORATA FERZHEIEL TR 7,
X ABFERIIFHIE LT IAEE 1 £ T, HL, HLIARI2HETAL, ZOHEITHE
REFLNAGLZ ST, 2 HH OREBIXFETEZESOHWIZ L 5,
RRAA—%FRFH, ~BEBLXOTHH, =720, BRAEENZWEGESIZZORY TIEAR0,
M OHGETORA S — SFOUEREHER L TR Y £,
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MRERHGA | TPRERORLE . THFRITSMRE) (33T, KWEB ¥+ F L0175,
a——H k% 1T 9 =http://jointsympo.csj.jp/reg17/entry .php
— - — gk T = http://jointsympo.csj.jp/guide_lecture php
7 7' A > % L T HiA=http:/jointsympo.csj.jp/reg17/login.php

HaEEE

1) SZEWE 40 Ll F A EDL)AA L, MEETSONTNCAS L TEL EARE LIEHSE
AP N

2) LEa—ED L ) ANE T BB oMK EE P LE LERELZEES R LTS,

3) BUSEEHGEIIRER LIARKES T2 21T 9,

BERIEZ—E

1) Wi EEEEDOWNTNOEE B OFRANXER,

2) HIAZ IR 2 % EIRE L, HEOHEALZ T oD bDIZRS,

3) BUSEEHFEIIREER LIABKE S TN 21T O,

X2 L, HASEOBE, TREMOEFIFEE TRE SN LODOHRERZIT ),

SMEERE

1) FRIZMNEET A 21 H@)F TS 8% 5000 M, 24 3000 M., FEHSE:—K& 7,000 H, %
A2 4,000 [ 2)2% HSMEE:T A 22 B (L. BRSBTS B —/#% 7,000 [, 4 5,000
M. FEE a8 —#% 9,000 [, 24 6,000 M

MKNTHOMiEIC b TRERSENEENLTVET,

MTREOFEFERIITEL TWEREA,

BES
AR 9 A 8 H(&)A LB 2N%:4.000 H(FRTTH). 5,000 HCY H), 25 HARKZEARME /i

FLahtEt

BLESE: 5 11 B ASA AR L AR Y T AR
Tel:03-5841-8902, E-mail: biol 1 @chembio.t.u-tokyo.ac.jp
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