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研究成果の概要（和文）：細胞増殖やがん化といった細胞内シグナル伝達に関与するC1ドメインの新規リガンド
としてセリ科植物由来のセスキテルペンラクトンであるタプシガルギンに着目し，様々なタンパク質のC1ドメイ
ンに対するその結合能を評価した．タプシガルギンは既知のC1ドメインリガンドが強く結合するnovelプロテイ
ンキナーゼC (PKC) にはほとんど結合せず，RasGRP4やChimaerinのC1ドメインに一桁μMの結合阻害定数を示し
た．したがって，タプシガルギンはこれらのタンパク質選択的なリガンドのシードとして期待できる．

研究成果の概要（英文）：C1 domain is involved in 1,2-sn-diacylglycerol signaling and also bind 
natural tumor promoters including phorbol esters. We focused on thapsigargin (Tg), a sesquiterpene 
lactone isolated from Thapsia garganica, as a candidate for C1 domain ligand, and evaluated its 
affinity for C1 domains from various proteins. Tg exhibited little ability to bind to C1B domains of
 novel protein kinase C isozymes, main targets of natural tumor promoters, but exhibited substantial
 ability to bind to C1 domains of RasGRP4 and β-chimaerin. These results suggest the potential of 
Tg as a seed for C1 domain ligand with unique selectivity for subset of C1 domain-containing 
proteins such as RasGRP4 and β-chimaerin． 

研究分野： 農学

キーワード： C1ドメイン　タプシガルギン　がん
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PKCα-C1A 6.8 21 1.1 
PKCβ-C1A 79 19 1.3 
PKCγ-C1A 6.7 140 1.5 
PKCδ-C1B >110 1.1 0.53 
PKCε-C1B 98 7.7 0.81 
PKCη-C1B >110 5.5 0.45 
PKCθ-C1B >150 8.7 0.72 
RasGRP1 C1 11 13 0.72 
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DGKβ C1A 5.3 1900 15 
DGKγ C1A 4.1 580 2.8 

 a K. Irie et al. Bioorg. Med. Chem. 2004, 12, 4575. 
 

V (ILV)  [3H]PDBu novel 
PKC C1B

4

O OH

OR

O

OH

O

O

O

O

OAc

O OH

O

O

OH

O

O

O

O

OAc

C3H7

O

1, R = H
2, R = acetyl
3, R = octanoyl



C1
ILV [3H]PDBu 0.96

–ILV –[3H]PDBu
0.32 0.27

 
novel PKC

PKC
C1

C1
1000

 
 
(2) 8 3

C1
 

8
 (1)  8

2
3 2

 
4  ( 3) PKCδ-C1B

RasGRP4 C1
1-4

PKCδ C1B /
RasGRP4 C1

1 3
2 4

C1 8

3 2
 

(3) RasGRP4 C1
 

100  
(rms tolerance = 3.0) 39

4  ( 4A-D) 

8
C1

AutoDock
4
AutoDock
4

 
DAG C1

1 2
C1 12 NH

21 CO

1 2

12 21

C1
 

C1

. 
 
 
 

 
 
 
 
 

4  
     RasGRP4 C1 
      
     AutoDock  

(4) 
 

  
C1

γ- 7 2

 5 6 ( 5) 
Andrews

 (S. P. Andrews et al. Chem. Eur. J. 2007, 13, 
5688) 

 
 
 
 
 
 
 
 
 

5     
     (5–8)  

 

7
6

A B

C D

−3.43 kcal mol−1 −3.16

−2.92 −2.64

O

OAc

OH
OH

O

O

O

O

OH
OH

O

O

O

AcO

5

O

6

OO
OH

O
O

OH

O

R

O

7: R = H
8: R = Ph



7 8 ( 5) 
7

8
 (

6) Chu
 (H. Chu 

et al. ACS Cent. Sci. 2017, 3, 47) 
 

 
 
 
 
 
 

5   ( )  8 
     ( )   
 

8  (E)-cinnamyl alcohol

2

6
 

8
 

	

1  
(1) 

Thapsigargin C1

2016 28 3 28
 

 

http://www.ag.kagawa-u.ac.jp/charlesy/ 

(1)  
 YANAGITA Ryo  

 
10598121 


