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Figure 1. Main window of Modrast-P with GTK+.
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Figure 2. Partial Clipping display (Space-Filling Model)
of fullerene Cgp encapsulating molecular hydrogen.

gobooboobbooooobooobooobooo
gobooooboooboobooobooooogo
gooboooobobbooooboooobobooo
COOClippingD 0000000000 OOOOOOO
O000oooooooooogood Clipping OO
0000000004 Partial Clippingd OO OO OO0
O 000 00 Partial Clipping0 O O Clippingd 0O 0O
goodboobooobboobbbooooboao
goboboooooogooono

goodooboobbooboboboooooon
oboooboboobooooobooooboon
gooooooobboboooooboooobo oo
goodoboooooooon

Chime[2] O DS Viewer[4] Mage[5] ICM[16]Molecular
Surface Viewer[17] 00 00 O0O0O0OOCO0OOOOOO
gobooooobooooboobooobbooon
goododoboooogoooooboobbon
dodoooooooooooooooooo 200

OFigure20000 1000Figure300 000000

gbboodoboboboboouobooooooo
OO0O0O0O Partial ClippingD OO0 OOOQOOOO
oobobboobbooooobooooobooo
goobooooooobooobooboooooo
Jodbooobo0oooooobobooooooo
goodbobbooobobobobooooooo

34 00OO0OO

gobobooobooobboboobooooooaoo
gooooooooboooboooooooooon

121



goodobboooobooooboobobooooo
OO000000000D0Ooo0 oOSpace-Filling Model O
Ball & Stick Model D OO OO O0OO0OO0OO0OO0OOCOOOO
000000000 ExtractD DO OOODOOOOOO
00 Extract D00 OO0 OO0O0O0O0ODOOOOOOOOO
gboooooobbooooboooooooooo
goooo
goboobooobobooobobobooobooo
gooboboboobooobboooooooboooboo
godoooboobboobbooboooooooo
gododbobooooobooobboooobood
goobobooooooobooboooooooo
gooooooboobobobboooboooboboo
godoooobbbobbooobooooboo
goboboooobobooboboobobbooob oo
goooobooobbooboooooooobooboo
godooobooobooobooboobobboooo
goboobooooboooobooobobooooon

35 0O0O0Oogo

AMBERO OODOODOOOOOODOOOOODODOOO
gofdobooobooooboboooobooob o
gobobooobobbbbbboooboobooo
goooooboooobooboooooooooo
O000000000oooooDooo0doo Modrast-
PwithGTK+O0 O OO OOOOOOOOOOOOOO
gobdooboobooobooobboboobooon
goooooboobobob0boobbooooooboo
Modrast-PwithGTK+O OO O OO OoQOoooooo
O 000 O O Space-Filling Model O Ball & Stick Model
bbb buooboogo
gbodbooooboboobooooooboooo
gdodboogobbooooobooboboboon
goooooooo

36 0OOO

Modrast-PwithGTK+O O O OO OO0OOO0O0O0O0O
goboooooboooooboboboooocooobobooon
gobobooobooooobooooobooooooboo
gobooooooooooboobooboboooooo
gboooooboboobooooboooboobooon
goboobooooboooobobboobooooooo
goboobooooobobooooobooooooboog

122

goooobooobboboboobbooobooboo
OOOODNAO RNAOOODOOOOOOOOOOO
0000O0DO0D00D0 Puckering[18,19]0 0000 O
Pseudorotation Phase Angle [20]0 000000000
O Watson-Crick 0 HoogsteenO O OO OOOO4ddd
gooobboooon

00000000 OAMBERODOOOOODOOO
gbooooobbooboobobooooobooo
googoooooo

4 OO0

000 0OModrast-PwithGTK+O O 00000000
gbooooOoooooboog

41 O00OO0OOOOOOOOoODOoOO

O0OKomatsuOOOOOOOOOQOOoOOoOoOooOonOo
O0o0d0o0ooooo [2Quouooocoocooo
000DO0000DbODOO00D 20000000000
D000 Figue20 O 0OOOOOOOOOOOOOO
goobooboboobboboooooooooboon
OO0O000 Space-FillingO OO0 OOO [221000
O0000ODO0oOoOoooOooOd Space-FillingO O
gooooobooooobobobooooobooboon
0000000 0O00OFgue20 00000000
gobooooooboboboboobbbobooooon
gbooooboooboboboooboooooooo
ggo

42 0O0O0O0O0ODO

PODBOOO0OOOOOOOOOOOODOOOO PDB
ID-CODE: IMBDOO OO OO ODO OO OO IMBODO
gooooobobbooboboooobooooboo
0000o000o0oDOoOooOooooooooDonO HEM
gobooooooooboooboooooooooo
goodoboboooobooboooobooobo
goooboobbooboboooooooboooo
Clipping0 000 OO O0OFigure3(@ OO OHEMO
000000000000 HissOOooooooo
HisedO OO OOODOOOOOOoOooooooooao
O00OOHEMDOODOOODDOOODOOOOOOOd
00000000000 0D0000OFigure 3 (b) O

J. Comput. Chem. Jpn., \ol. 4, No. 3 (2005)



00(OD00000000000000000000
00000000000000000
00000000000 IMBDOOO IMBO O
HEMOOOOHEMOOOOO HisOO O Ball & Stick
Model D 00 0OOO () (d)0 0 0OHEMIO OOHis
0000000000 HsOOOOOOOHEMOO
00000000000000000000000

43 00OO0ODOODOO

YamanaO OO OOUridineO0 OO 220000000
OO0 DNAOODO RNAOOOO OO0OO0O0O DNA'O
ORNA"OOOOOOODOOOOODOOO DNADO
00000 2000000000000 RNAOOOO
00 20000000000000000O00O00O0O
O00000O00d0ooo [23-25]0000 OAMBER
O0O0O000O0O000 DNAOOO RNAO MDOODO
00000000000 0DO000D0OODOO0O DNAD
OO0 RNAOOOOOOOO DNAOOO RNAODOO
0000 Figure4dO OOOODOOOOO O Uridine O
O000doooO[M4ooooogoooooog
J0dd0ooOooO0oo0oboooOo 200000040
goooooooobobooooobobooboonoo
ddoboooboboooboooobooooooboon
O0O00300KO InsO0O0O0OO0OO0OO000DO0O0O0O00d

180

DNA 5-CCTCATGAGG-3
3-GGAGTACUCC-5
LPYR

RNA 5-CCUCAUGAGG-3

3-GGAGUACUCC-5
“PYR

Figure 4. Sequence of Pyrene-modified DNA and RNA.
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Figure 6. Structure of 2°-O-(1-Pyrenyl methyl) uridine (a). Dihedral angle of linker in DNA (b) and RNA (c).
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Figure 5. Ball & Stick Model display of Pyrene-modified DNA (a) and Pyrene-modified RNA (b).
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Development of Modrast-P with GTK +
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“Modrast-P”, which we have developed, has distinctive functions for displaying molecular models, espe-
cially, the capacity to display models clipped by single or double plane(s). This function is useful to show
inner structures of inclusion complexes or active sites of bio-molecules, which are otherwise hidden by outer
parts of molecules. However, Modrast-P was dependent on hardware and OS, so we improved this program
using GTK+, which was one of the toolkits of the X Window System, and named it “Modrast-P with GTK+".
For the clipping function, the operations to specify the clipping plane are facilitated with GUI (graphical
user interface). In addition, some useful functions such as animation and numerical analysis for results of
Molecular Dynamics (MD) simulation with AMBER have been implemented.

Keywords: Molecular Graphics, Clipped molecular model, GTK+, AMBER
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