
No.25 (2007 October) 1 

 

 

 

 

 

 

 

 

 

 

 

 

   2 
   
    

  4 
 1st Japanese-Swiss Symposium on Chemical Biology (JSCB07)   
    

   
  6 
   
   

  11 
  (  
 )  
    
                 17 
   

  22 
   
   
  

  30 
   
 (Isothermal Titration Calorimetry:ITC)   

   
  35 

   
  39 
  41 

   
   

 



No.25 (2007 October) 2 

 

  

                          

 

 

 

2008

 

2004

2004 1998 3 10

 

1995 30 30

( )

10

 

1998 3

1.

2.

 



No.25 (2007 October) 3 

 

10 Department of Chemistry

Chemical Biology Nanotechnology

Nanobiology/Nanobiotechnology

SNIPs

Functional MRI

40  

( )  

FIBER HRC,FIBER 2009

FIRST

Chemistry

10

 

 

 

2008

 

 

hiko@tagen.tohoku.ac.jp  



No.25 (2007 October) 4 

 
 

 

  

6 24 26 chemical biology

1 (JSCB)

JSCB Prof. Kai Johnsson

location EPFL(École Polytechnique Fédérale de Lausanne)

 

Hôtel Mirabeau welcome reception

Lausanne

EPFL

Génopode

ETH Zürich Prof. 

Peter Seeberger Prof. Donald Hilvert Univ. Geneva Prof. Stefan Matile Univ. Neuchatel Prof. Tom 

Wald EPFL Prof. Karl Gademann Univ. Bern Prof. Jean-Louis Reymond

Johnsson chemical biology

Kai

chemical biology

chemical biology Kai

EPFL

chemistry building

 

Lausanne Lutry conference dinner

Lutry Montreux Lavaux

dinner party Domaine du Daley

Lausanne

Lausanne

 

 



No.25 (2007 October) 5 

organizer Prof. Johnsson poster award winner

Kai wit Kai Chemical biology multi 

discipline multi disciplinary

JSCB poster award winner

Swiss army knife  

Prof. Johnsson

Evian

 

EPFL Kai Johnsson

chemical biology

Lausanne

JSCB

enjoy

JSCB2007

 



No.25 (2007 October) 6 

 

 

 

1)  

colocalization

SNP DNA DNA

DNA

 
2)

C2

DNA

DNA

 



No.25 (2007 October) 7 

B/F

Eu3+

Tb3+

3) DNA

DTPA EDTA IDA

Phen DPPZ Terpy

20

4)

5,6)

Tb3+ Eu3+

Tb3+

Eu3+

2)

4-6)  

 

WT Tb3+

Mut Eu3+

WT/WT Mut/Mut WT/Mut
5,6)  



No.25 (2007 October) 8 

 

[Ru(phen)2dppz]2+ “light switch”
7) (TTAGGG)n DNA

[Ru(phen)2dppz]2+

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TTAGGG (TTAGGG)2

8) = 54 1.6

50 9) (TTAGGG)n

[Ru(phen)2dppz]2+

10)

 

Q dot

nm μm
1)

μm

[Ru(phen)2dppz]2+

9)  

 



No.25 (2007 October) 9 

R red G green B blue

DNA

DNA

DNA DNA

11) WT-DNA

Mut-DNA

R G R B

DNA

R G B

12)

13)

14)

DNA

DNA

15) [4 -4 ]

SNP

 

15)

15)

7)  



No.25 (2007 October) 10 

       

       

VBL

 

1. C. M. Niemeyer, C. A. Mirkin, Eds., “Nanobiotechnology, – Concepts, Applications and 
Perspectives”, Wiley-VCH, Weinheim (2004). 

2. T. Ihara, Y. Takeda, A. Jyo, J. Am. Chem. Soc., 123, 1772 (2001). 

3. I. Hemmiliä, V. Laitala, J. Fluoresc., 15, 529 (2005). 

4. Y. Kitamura, T. Ihara, Y. Tsujimura, M. Tazaki, A. Jyo, Chem. Lett., 34, 1606 (2005). 

5. Y. Kitamura, T. Ihara, Y. Tsujimura, Y. Osawa, M. Tazaki, A. Jyo, Anal. Biochem., 100, 1744 (2006). 

6. Y. Kitamura, T. Ihara, Y. Tsujimura, Y. Osawa, D. Sasahara, M. Yamamoto, K. Okada, M. Tazaki, A. Jyo, 
submitted. 

7. S. Delaney, J. Yoo, E. D. A. Stemp, J. K. Barton, Proc. Natl. Acad. Sci. USA, 101, 10511 (2004). 

8. S. G. Lokhov, A. A. Koshkin, I. V. Kutyavin, M. P. Mityakin, M. A. Podyminogin, A. V. Lebedev, 
Russian J. Bioorg. Chem., 21, 169 (1995). 

9. Y. Kitamura, T. Ihara, K. Okada, Y. Tsujimura, Y. Shirasaka, M. Tazaki, A. Jyo, Chem. Commun., 4523 
(2005). 

10. C. M. Dupureur, J. K. Barton, Inorg. Chem., 36, 33 (1997). 

11. T. Ihara, Y. Chikaura, S. Tanaka, A. Jyo, Chem. Commun., 2152 (2002). 

12. T. Ihara, S. Tanaka, Y. Chikaura, Nucleic Acids Res., 32, e105 (2004). 

13. T. Ihara, Y. Mori, T. Imamura, M. Mukae, S. Tanaka, A. Jyo, Anal. Chim. Acta, 578, 11 (2006). 

14. S. Ogasawara, K. Fujimoto, Angew. Chem. Int. Ed., 45, 4512 (2006). 

15. T. Ihara, T. Fujii, M. Mukae, Y. Kitamura, J. Am. Chem. Soc., 126, 8880 (2004). 

                          

 

 



No.25 (2007 October) 11 

 

 (Diversity-Oriented Synthesis) [1-5] 

 

 

 

[2, 3]

BB

 

 

 



No.25 (2007 October) 12 

Retrosynthetic Analysis

Ugi—Diels-Alder —

[6]  

Schreiber Forward-Synthetic 

Analysis [2]

 

 
 

 

 

 1 

 2, 3 

4, 5

[7]  2, 3 



No.25 (2007 October) 13 

4, 5  6, 7 

8, 9 

29,400 

 

 

  

[8] 2, 1, 

0  10-12 

 13-15 

1,000

 

 

[9] 

 a)

[10]

( )

 (A-C) Scaffold 16 ( c)

 

 



No.25 (2007 October) 14 

 

16 

B

( )

-

 C

 A 

 22 

[11]  24 

 B 24

 

A  B  29  

( )

30 

 (73%) 

30

 

31 X

 

A  C

 37 

(

) Ugi

[12]

 35 

-

 

37 37 



No.25 (2007 October) 15 

 38  38-39 X

 A  C 

 

 

.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CoA CoA

 

Claisen 

 Aldol 

Scaffold 

16 

3 Scaffold



No.25 (2007 October) 16 

(> 100 mg)

 

 

 

 

 
  

[1] S. L. Schreiber, Science, 287, 1964-1969 (2000). 

[2] M. D. Burke and S. L. Schreiber, Angew. Chem. Int. Ed., 43, 46-58 (2004). 

[3]  2004, 57(10) 1054-1057. 

[4] P. Arya, R. Joseph, Z. Gan, and B. Rakic, Chem. Biol., 12, 163-180 (2005). 

[5] D. S. Tan, Nat. Chem. Biol., 1, 74-84 (2005). 

[6] D. Lee, J. K. Sello, and S. L. Schreiber, Org. Lett., 2, 709-712 (2000). 

[7] O. Kwon, S. B. Park, and S. L. Schreiber, J. Am. Chem. Soc., 124, 13402-13404 (2002). 

[8] M. D. Burke, E. M. Berger, and S. L. Schreiber, Science, 302, 613-618 (2003). 

[9] H. Oguri, and S. L. Schreiber, Org. Lett., 7, 47-50 (2005). 

[10] A. Padwa, and M. D. Weingarten, Chem. Rev., 96, 223-269 (1996). 

[11] A. Padwa, and A. T. Price, J. Org. Chem., 63, 556-565 (1998). 

[12] A. D ming, and I. Ugi, Angew. Chem. Int. Ed., 39, 3168-3210 (2000). 

 

 

 

 

 

 

 

 

 

 

 

 

 



No.25 (2007 October) 17 

 

 

 

 

 

[1]

[2]

in vitro compartmentalization [3] [4]

 

[5,6]

DNA

FACS

kinetic

DNA

e.g. GFP or RFP

FACS



No.25 (2007 October) 18 

[3]

 

[7]

mRNA

mRNA

mRNA RT-PCR

[4,8]  

WW domain W F

Trp Phe WW domain family

PY ligand

A W17F WW domain

WW domain three-stranded antiparallel -sheet

natively unstructured protein [9] W F

W17F

B

 

 



No.25 (2007 October) 19 

 

W17F

functional promiscuity multi-specificity

Natively Unfolded

[10,11] functional promiscuity

 [12]

W17F

 

 

[13]

Initiation, elongation, termination factors ARS

ribosomal proteins 4300 [14]

2.5%

[15] 2.5%

PURE system

[13] PURE 

system green fluorescent protein (GFP)

8.2 3.8

12

[14]

 



No.25 (2007 October) 20 

toxin

ChpA, ChpB, RelE, YoeB, 

YafQ

YhaV, PolA, RibA

SDS-PAGE

PURE 

system

2.44 complete

GFP

 

underestimate

 

 

 

 

 



No.25 (2007 October) 21 

 

 

 

 

 

 

1. Matsuura T, Yomo T (2006) In vitro evolution of proteins. J Biosci Bioeng 101: 449-456. 

2. Matsuura T, Miyai K, Trakulnaleamsai S, Yomo T, Shima Y, et al. (1999) Evolutionary molecular 

engineering by random elongation mutagenesis. Nat Biotechnol 17: 58-61. 

3. Sunami T, Sato K, Matsuura T, Tsukada K, Urabe I, et al. (2006) Femtoliter compartment in liposomes for 

in vitro selection of proteins. Anal Biochem 357: 128-136. 

4. Matsuura T, Yanagida H, Ushioda J, Urabe I, Yomo T (2007) Nascent chain, mRNA, and ribosome 

complexes generated by a pure translation system. Biochem Biophys Res Commun 352: 372-377. 

5. Yu W, Sato K, Wakabayashi M, Nakaishi T, Ko-Mitamura EP, et al. (2001) Synthesis of functional 

protein in liposome. J Biosci Bioeng 92: 590-593. 

6. Ishikawa K, Sato K, Shima Y, Urabe I, Yomo T (2004) Expression of a cascading genetic network within 

liposomes. FEBS Lett 576: 387-390. 

7. Hanes J, Plückthun A (1997) In vitro selection and evolution of functional proteins by using ribosome 

display. Proc Natl Acad Sci USA 94: 4937-4942. 

8. Matsuura T, Plückthun A (2003) Selection based on the folding properties of proteins with ribosome 

display. FEBS Lett 539: 24-28. 

9. Koepf EK, Petrassi HM, Ratnaswamy G, Huff ME, Sudol M, et al. (1999) Characterization of the 

structure and function of W --> F WW domain variants: identification of a natively unfolded protein that 

folds upon ligand binding. Biochemistry 38: 14338-14351. 

10. Tompa P, Szasz C, Buday L (2005) Structural disorder throws new light on moonlighting. Trends 

Biochem Sci 30: 484-489. 

11. James LC, Roversi P, Tawfik DS (2003) Antibody multispecificity mediated by conformational diversity. 

Science 299: 1362-1367. 

12. James LC, Tawfik DS (2003) Conformational diversity and protein evolution--a 60-year-old hypothesis 

revisited. Trends Biochem Sci 28: 361-368. 

13. Shimizu Y, Inoue A, Tomari Y, Suzuki T, Yokogawa T, et al. (2001) Cell-free translation reconstituted 

with purified components. Nat Biotechnol 19: 751-755. 

14. Riley M, Abe T, Arnaud MB, Berlyn MK, Blattner FR, et al. (2006) Escherichia coli K-12: a 

cooperatively developed annotation snapshot--2005. Nucleic Acids Res 34: 1-9. 

15. Butland G, Peregrin-Alvarez JM, Li J, Yang W, Yang X, et al. (2005) Interaction network containing 

conserved and essential protein complexes in Escherichia coli. Nature 433: 531-537. 



No.25 (2007 October) 22 

 

 

2006 4

 

directed evolution

 

 

Binding and enrichment of Escherichia coli spheroplasts expressing inner membrane tethered scFv 

antibodies on surface immobilized antigens. 

Jung ST, Jeong KJ, Iverson BL, Georgiou G. 

Biotechnol. Bioeng., 98, 39-47 (2007). 

APEx 2-hybrid, a quantitative protein-protein interaction assay for antibody discovery and 

engineering. 

Jeong KJ, Seo MJ, Iverson BL, Georgiou G. 

Proc. Natl. Acad. Sci. U S A., 104, 8247-52 (2007). 

Isolation of engineered, full-length antibodies from libraries expressed in Escherichia coli. 

Mazor Y, Van Blarcom T, Mabry R, Iverson BL, Georgiou G. 

Nat. Biotechnol., 25, 563-5 (2007). 

2004 George Georgiou anchored 

periplasmic expression (APEx) PNAS

EDTA-

APEx  

Biotechnol. Bioeng.



No.25 (2007 October) 23 

FACS

scFv GFP

FACS  ( 1)

APEx

 

3

scFv 3

scFv C

gp3

N C

gp3

scFv 950

 

PNAS APEx

Two-hybrid

N NlpA 6 (CDQSSS) scFv bait FLAG

prey scFv

bait-prey (scFv- ) FLAG

 ( 2) (PA-D4)

scFv14B7(KD=3.3nM) pmol KD scFv

 

bait prey L H (VH-CH1) scFv Fab

IgG

Fab

25

Fab 37

PA 

Fab  

Nat. Biotechnol.

scFv, Fab IgG

IgG



No.25 (2007 October) 24 

APEx  

L  (VL-CL) H  (VH-CH1-CH2-CH3) pelB

NlpA(1-6)-ZZ ZZ Fc

ZZ

IgG IgG

 ( 3)

IgG

FACS

IgG

 

PA  

(M18.1 Hum IgG) digoxin  (26-10 IgG)

PA : 

digoxin =1:100,000

FACS 2 IgG

100,000

PA VH, VL

IgG IgG

nM

KD IgG  

IgG IgG

scFv, Fab APEx

 

 

 

 

 

 

 

 

-DNA

 



No.25 (2007 October) 25 

 

 

Hot-spot Mimicry of a Cytokine Receptor by a Small Molecule 

C. D. Thanos, W. L. DeLano, and J. A. Wells 

Proc. Natl. Acad. Sci. USA, 103, 15422-15427 (2006) 

( )

IL-2

IL-2R

(SP4206) (

)

IL-2

SP4206

IL-2R IL-2

( 1) IL-2R IL-2

SP4206

( 1)

Hot-spot -

 

 

Structural Basis for Cooperative Transcription Factor Binding to the CBP Coactivator 

R. N. De Guzman, N. K. Goto, H. Jane Dyson, and P. E. Wright 

J. Mol. Biol., 355, 1005-1013 (2006) 

( )

CBP KIX MLL c-Myb

KIX

NMR KIX MLL

c-Myb KIX MLL

c-Myb KIX:MLL  

NMR KIX MLL

1. IL-2
 (a) IL-2Ra , (b) SP4206

 ( ) 



No.25 (2007 October) 26 

c-Myb KIX MLL

c-Myb MLL c-Myb:KIX

MLL loop L12 MLL  

helix 3 MLL c-Myb

( 2)

MLL

c-Myb KIX

( 3)

KIX

KIX CBP

 

 

The Role of Protein Dynamics in Increasing Binding Affinity for an Engineered Protein-Protein 

Interaction Established by H/D Exchange Mass Spectrometry 

J. R. Horn, B. Kraybill, E. J. Petro, S. J. Coales, J. A. Morrow, Y. Hamuro, and A. A. Kossiakoff 

Biochemistry, 45, 8488-8498 (2006). 

Hot-spot ”

Ala-scanning ( )

Ala-scanning  

hGH hGHbp

hGHbp

hGH hGHv

hGHv hGH ( )

Hot-spot hGH hGH

hGHv

hGH hGHv

H/D ( )

( ) hGH hGHv

hGHv

 

2. KIX:MLL:c-Myb (ternary)
KIX:c-Myb (binary) (

) 

3. KIX:MLL:c-Myb
(PDB ) 



No.25 (2007 October) 27 

X

 

 

 

 

 

 

 

  

 

 

DNA

 

DNA DNA DNA

DNA

 

 

How Gene Order Is Influenced by the Biophysics of 

Transcription Regulation 

G. Kolesov, Z. Wunderlich, O. N. Laikova, M. S. Gelfand, and L. 

A. Mirny 

Proc. Natl. Acad. Sci. USA, 104, 13948-13953 (2007). 

30

3D diffusion

DNA

3D diffusion (Jump) 1D 

sliding (Slide)
1 TF

 



No.25 (2007 October) 28 

DNA 1A

DNA

DNA Hop

DNA

DNA

DNA

 

 

Probing Transcription Factor Dynamics at the Single-Molecule Level in a Living Cell 

J. Elf, G-W. Li, and X. S. Xie 

Science 316, 1191-1194 (2007). 

1D 3D diffusion

DNA

LacI

Venus

LacI-Venus 2-4

LacI-Venus

LacI-Venus DNA

1 sec

1 msec

LacI

DNA IPTG - -D-

IPTG LacI-Venus DNA

IPTG

DNA

vivo

 

 

 

LacI-Venus
IPTG

40

IPTG
IPTG

 



No.25 (2007 October) 29 

A Tunable Genetic Switch Based on RNAi and Repressor Proteins for Regulating Gene Expression in 

Mammalian Cells 

T. L. Deans, C. R. Cantor, and J. J. Collins 

Cell 130, 363-372 (2007). 

synthetic biology

on off

Lac-Tet-RNAi

3A CMV

LacI TetR 3

EGFP lac lacO LacI

TetR EGFP 3’UTR RNA

shRNA U6/tetO GFPmRNA

GFP 3B IPTG LacI

EGFP on shRNA

TetR IPTG on off

IPTG

shRNA

on off IPTG lac

tet

Synthetic biology tet

Fussenegger Nucleic Acid Res. 35, 

e116 (2007)

 

 

 

 

 

 
 

3  Lac-Tet-RNAi (LTRi) Synthetic Gene 
Network  



No.25 (2007 October) 30 

 

 

 

 

 

 

ITC
1) 

ITC

H Ka n

[1] G [2] S

 

G = –RT ln Ka [1] 

G = H – T S [2] 

H

MicroCal ITC

T 0

CFB  

CFB

 

 

ITC  

ITC

25 3 μl  

ITC  



No.25 (2007 October) 31 

       A B C 

 

 

 

 

 

 

 

 

 

 

 

 

ITC  

Origin

 

 

13 μl

CFB

H CFB 0.2 

μcal/sec

n  2.5

1 mol y

x

1:1

y H Ka

n

KaMtotn Mtot c

1 1000 102 < Ka < 109 M-1

H n Ka

-0.6

-0.4

-0.2

0.0

-10 0 10 20 30 40 50 60 70 80 90

Time (min)

c
a

l/
s
e

c

-0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5

-12

-10

-8

-6

-4

-2

0

Model: OneSites

Chi^2 = 13915.2

N 1.657 ±0.00684

K 4.329E6±2.432E5

H -1.212E4±70.47

S -10.28

Molar Ratio

k
c
a

l/
m

o
le

 o
f 

in
je

c
ta

n
t

-0.6

-0.4

-0.2

0.0

-10 0 10 20 30 40 50 60 70

Time (min)

-0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
-12

-10

-8

-6

-4

-2

0

Model: OneSites

Chi^2 = 18575.9

N 1.873 ±0.00546

K 1.359E8±2.793E7

H -1.031E4±58.95

S 2.633

Molar Ratio

-0.8

-0.6

-0.4

-0.2

0.0

-10 0 10 20 30 40 50 60 70 80 90

Time (min)

-0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
-14

-12

-10

-8

-6

-4

-2

0

2

Model: OneSites

Chi^2 = 35839.2

N 1.949 ±0.00745

K 2.45E7 ±2.972E6

H -1.296E4±84.28

S -9.674

Molar Ratio

c ITC  

Mtot: , Xtot: 

MicroCal ITC

 



No.25 (2007 October) 32 

Differential Scanning Calorimetry: DSC

Ka ITC

major histocompatibility complex class II MHC II

MHC MHC

MHC DSC
2) ITC

displacement ITC HIV-I
3) 

 

ITC  A B 

ITC 4) 

A

3 μM B

10

3 μM  

         

 

 

Ca2+ EDTA

DMSO

 

Fukada & Takahashi
5)

ITC  

pH

DSC
6) ITC

pH

 

-1.5

-1.0

-0.5

0.0

-10 0 10 20 30 40 50 60 70 80 90

Time (min)

c
a

l/
s
e

c
0 1 2 3 4 5 6

-4

-3

-2

-1

0

1

Model: OneSites
Chi 2̂ = 5495.66

N 1.955 ±0.0662

K 5.636E4±7368
H -3842 ±182.4

S 8.848

Molar Ratio

k
c
a

l/
m

o
le

 o
f 

in
je

c
ta

n
t

 

-1.0

-0.5

0.0

-10 0 10 20 30 40 50 60 70 80 90

Time (min)

c
a

l/
s
e

c

0 1 2 3 4 5 6

-16

-12

-8

-4

0

Model: OneSites
Chi^2 = 26930.9

N 1.976 ±0.00521
K 1.183E8±1.348E7

H -1.665E4±80.10

S -18.91

Molar Ratio

k
c
a

l/
m

o
le

 o
f 

in
je

c
ta

n
t

H ITC  

A: H = –16.7 kcal/mol, B: H = –3.8 kcal/mol 



No.25 (2007 October) 33 

4) 

 

ITC  

H

S [2]

H S compensate G

H S B H

S H

ITC

H S  

ITC Frederick

ITC NMR
7) 

ITC

H S

compensate G

H

Cp Cp

accessible surface area

DNA

8) 
6)

Cp

9)  

ITC n

IgG

1 2

2 IgG 2

A 20%

 

-20

-15

-10

-5

0

15 20 25 30 35 40

Temperature (
o
C)

T
h
er

m
o
d
y
n
am

ic
 P

ar
am

et
er

 .

(k
ca

l/
m

o
l)

 

: G, : H, �: T S 



No.25 (2007 October) 34 

 

 

ITC

ITC

ITC

ITC

ITC ITC

10) 

 

 

 

1) Wiseman, T.; Williston, S.; Brandts, J. F.; Lin, L., Anal. Biochem., 1989, 179, 131. 

2) Saito, K.; Sarai, A.; Oda, M.; Azuma, T.; Kozono, H., J. Biol. Chem., 2003, 278, 14732. 

3) Velazquez-Campoy, A.; Freire, E., Nature Protoc., 2006, 1, 186. 

4) Oda, M.; Ito, N.; Tsumuraya, T.; Suzuki, K.; Sakakura, M.; Fujii, I., J. Mol. Biol., 2007, 369, 198. 

5) Fukada, H.; Takahashi, K., Proteins, 1998, 33, 159. 

6) Oda, M.; Furukawa, K.; Ogata, K.; Sarai, A.; Nakamura, H., J. Mol. Biol., 1998, 276, 571. 

7) Frederick, K. K.; Marlow, M. S.; Valentine, K. G.; Wand, A. J., Nature, 2007, 448, 325. 

8) Spolar, R. S.; Record, M. T., Jr., Science, 1994, 263, 777. 

9) Ababou, A.; Ladbury, J. E., J. Mol. Recognit., 2007, 20, 4. 

10) Todd, M. J.; Gomez, J., Anal. Biochem., 2001, 296, 179. 

 

 



No.25 (2007 October) 35 

 

 

 

   

 
 

2007 6 6

Fundacion Instituto Leloir

 

 

 

 

12

24

6 12

7

89  

 

 

1947

Luis Leloir

CONICET

23 PI (Principle Investigator)

Leloir

PI  

PI

 

 



No.25 (2007 October) 36 

 

 

 

 

 

 

 

 

 

 

 

DNA

 

 

 

PI Andrea Gamarnik

UCSF

 

30

Stipend

6  

Factura

 

 

 

 

 

Leloir  



No.25 (2007 October) 37 

(+)-

RNA RNA RNA

RNA RdRp RdRp RNA 5’-

stem-loop A (SLA)

( )- 1)

5’- 3’- UTR RNA

5’- stem-loop B (SLB)
2) SLA SLB

KAN Kanamycin ANtitermination system

RNA- 3,4)

SLA SLB

 

 

 

1 US

1 1 US 5

1 US 3

1 500

 

 

 

 

 

 

 

 

 

 

 

 

 

Asado

 

Asado PI

 



No.25 (2007 October) 38 

Asado

Parrilla

 

Copa America Copa America

Copa 

Americana  

 

 

 

 

1) Filomatori, C. V., Lodeiro, M. F., Alvarez, D. E., Samsa, M. M., Pietrasanta, L., and Gamarnik, A. V. A 5' 

RNA element promotes dengue virus RNA synthesis on a circular genome. Genes Dev. 20:2238-49 

(2006). 

2) Alvarez, D. E., Lodeiro, M. F., Luduena, S. J., Pietrasanta, L. I., and Gamarnik, A. V. Long-range 

RNA-RNA interactions circularize the dengue virus genome. J. Virol. 79:6631-43 (2005). 

3) Harada, K., Martin, S. S., and Frankel, A. D. Selection of RNA-binding peptides in vivo. Nature, 

380:175-179 (1996). 

4) Peled-Zehavi, H., Horiya, S., Das, C., Harada, K., and Frankel, A. D. Selection of RRE RNA binding 

peptides using a kanamycin antitermination assay. RNA, 9:252-261 (2003).   

 

 

 



No.25 (2007 October) 39 

 

 

     

 

 

 

 

 

 

2008 1 11 9:00~17:00 

 

2-39-1  

 

 

BNA

50



No.25 (2007 October) 40 

2007 11 30  

50 A4

2.5 cm

PDF 1MB

 

2007 11 30  

5000 6000 2000 1000

 

 

01760-9-65937 

2008  

 

 

860-8555 2-39-1 

 

Tel & Fax: 096-342-3873 

E-mail: fbc10@chem.kumamoto-u.ac.jp 

10 2008  

 

 

 

 

 

 

 

2008 1 12 9:00~15:00 

Tel: 0967-63-4511  

4369-19  

 URL: http://www-ku.magma.ne.jp/~asociate/

15,000 11  

2007 11 30  

30

 

11

JR  



No.25 (2007 October) 41 

 

860-8555 2-39-1 

 

Tel & Fax: 096-342-3873 

E-mail: fbc10@chem.kumamoto-u.ac.jp 

10 2008  

 

 

 

 

 
 

 
 

 
( )  

619-0292  
TEL: 0774-75-2305 FAX: 0774-75-2305 
E-mail: tomizaki@rite.or.jp 
 

 

 

 
No.25

( )

 

—

(JSCB) 2

JSCB  

No.26 ( ) 2008 2

(

)

 
 

 

 

(tsumu@b.s.osakafu-u.ac.jp) 

 

 

 

     
 


