T
W|EN E0
HE: =, 5. E6E. FINEK)
Bifr. CAAS.G13

BEFUAT: Me/REE R SR

2012/7/3



» PyMOLX} 25 H Jii SEA5 fig At

» PyMOL g #AE R/

2012/7/3




—PyMOLITHER

==

WIS PR St ,
SR T pythoni s MBS, “Mol” IR
AT (molucule) HI4HE, Formiztgth FIk R 74 T4
Vi, JERIES R, EFEIERRE BRSPS
SR RIEIG T, T4 2 — R A Pymol Sk .

2012/7/3



T - e—

"M =YVYIVIOL N

——

Py™OL T T GUI ot m
e Lt Mgereed Couigy Move Hergerrg  Oolay
L

Internal
GUI

Mousesl L " F
Moo Rots Move Movl
Seahy, A

tri
tiy 1b Orig -

Fraowl 1v 1] AV

2012/7/3

PyMOL S [ 73 N2 1, 4b
HGUIE I (External GUI) A1
Viewer Window.

Viewer Window X 43 N2 44
B, EiOHREREEM EG R
(Viewer) , AL —4W
HBGUIE H (Internal GUI).
Viewer 5 58 & — Mg 21T
(a7 5 FIPyMOL>$g
ANAED) 5 A BLH SRS A Pymol
45 fEInernal GUIH AT DLi%k
E —EEAR S X R IR TE AL
k.
External GUINI & — M r Sk
B, — P, — a7
g N X LA S A 10 i) — S5 o
A

4



T - e—

"M =YVYIVIOL N

——

Py™OL T T GUI ot m
e Lt Mgereed Couigy Move Hergerrg  Oolay
L

Internal
GUI

Mousesl L " F
Moo Rots Move Movl
Seahy, A

tri
tiy 1b Orig -

Fraowl 1v 1] AV

2012/7/3

PyMOL S [ 73 N2 1, 4b
HGUIE I (External GUI) A1
Viewer Window.

Viewer Window X 43 N2 44
B, EiOHREREEM EG R
(Viewer) , AL —4W
HBGUIE H (Internal GUI).
Viewer 5 58 & — Mg 21T
(a7 5 FIPyMOL>$g
ANAED) 5 A BLH SRS A Pymol
45 fEInernal GUIH AT DLi%k
E —EEAR S X R IR TE AL
k.
External GUINI & — M r Sk
B, — P, — a7
g N X LA S A 10 i) — S5 o
A

5



cxternal GUI Window 2y (=]

scere Mossa Wead  Pogn Hep Lutonal

|
- o Reses Zoom Draw ' Ray | Rock
wit 8 actams.
Urpeck Dessect I
with & arams. — y

¢ | Stop | Flay i = | 2| | Meer

Commard Eudl ey

L=t Wiew

with 14 ataoms.

wirch

Viewer Window @

<Pkl
k27
ekast )
;(pkmpl)
E(pk#rag)

Sh Sele Drig CLIp Moyl
SnglClk +/= Cent Mcrw

OG1CIK Mery - - PkAt
Calotd - - aoi oo
Frome C 1/ 40/ zme

im. -unn




PyMOLIE A S T #1F




e ASHLCSRELZ als[RILIC Action. Show. Hide-
Lable. ColorHJfaiFR .

2012/7/3 8



I PyMOL Viewer

PudiL > _

20.I.Ll [N

"A" Actions menu

EEX
all __ EE

!Color: |

oy chain

P—

4 x
r’ - -
G EGET;

L T B
m 0
-+
ol

0]
o m
o ot
(4 BP=
CLCRs
o RN i T |
o 3 0
C -
(7 7
O
v

Mouwse Mode 3-Button Yiealing
Buttonz L M = Wheel
& Keus Rota Move MouvZ Slab

ShPt *Box -Box Clip MosvS

Ceel +/= PkAt Pki MuSZ
CtSh Sele Drig Clip iowe

SnglClle +/= Cant Menu
Dhiliflk Menu - PkAC

Selecting Atoms

Frame [ 1/ 11 S/sec

) s O U

Buttons L
& Keys Rota Movlunselected
h¥t +Box =BoxX Tiip #ovo

atom identifiers



2012/7/3

§ | File Edit Build Movie Display Settng Scene Mouse Wizard Plugin

2 PORTIONS OF THE BENCE-JONES PROTEIN REI REFINED AT 2.0
3 AhG:TROHS RESOLUTION
MOL_ID:
2 CULE: BENCE-JONES PROTEIN REI (LIGHT CHAIN);
3 CHAIN: A, B;
4 ENGINEERED: YES
ObjectMolecule: Read secondary structure assignments.

ObjectMolecule:
Symmet Foun
CmdLoad 5

Read crystal symmetry information.
d 6 symmetry operators.
/Administrator /Desktop/H8/1REI.pdb"

loaded as

"1REI".

Stop | Play | > | MClear

Command

5| PyMOL
For Education: Use Only

PyMOL> _

Py Mo X} 5 #5232 BE T F B

‘-anfun Viewi
M R

Rota
+Box
+/ =
Sele
+/ =
Menu

Whee
Move MovZ Slab
-Box Clip MovS
PkAt Pkl MvSZ
Orig Clip MowZ
Cent Menu
- PkAt

cting Residues
1




PYMOLHR {11 i FH FE T B 6045 LA LR
"~ ;

lines S -fac *Pymol> show
representation

S
%Tﬁ *Pymol> hide

NFY representation

S b

« H:tfirepresentation®]
LL~: cartoon, ribbon,
dots, spheres, surface

Fmesh.,

mesh t ribbon cartoon

11




2012/7/3

Fle

Edt

Bald

Move

Display  Settng  Scens  Mouse Weard Flugn

Rl PyMoL/madulesy pymal \parser. py',

> pi_names)

Srap Sides
Background

Specs

lTine 370

-

Reset [ Zeom | Craw
Utk I Desnlos

<[ <1 stop | ploy | » |

Commend

all

dist0l
ld1atnd
{zels)
E2

Hap  Tutoal

| Ray

G Wiew
=1 | Hckear




/@H,'
¥ BMouse Mode 3-Button Viewing
R _UWh

R Buttons L M eel ‘ ~ Iy Mouse Mode 3-Button Viewing

& Keys Rota Move MovZ Slab - Buttons L M R _Wheel
Shft +Box -Box Clip MovS \ & Key:

PKAt =, Shf

Selecting Residues DblClk Menu
State s

k
I--------- gelectinglsem?ues
tate
[ [ [ [ [ o ol [ [ [

Mouse Mode 3-Button RVieb.IWIng

Buttons L M heel
2 Keys Rota Move MovwZ Slab
Shft +Box -Box Clip MowS
Ctrl +/- PkAt Pki MvSZ
Ct5h Sele Orig Clip MowZ
SnglClk +/- Cent Menu
DblClk Menu - PkAt

Selecting Residues
Selecting Residues 1/ 1

State it b

Cross-eye stereo Anaglyph stereo




ST

(oo ]
W
-
o=

PDE ., pres
PROTEIN DATA BANK

a memeer or THE @ IPID B

An Information Portal to Biological Macromolecular Structures
As of Tuesday May 29, 2012 at 5 PM PDT there are 81957 Structures

PDB Statistics | 04 B @ &

@@= All Categories

& Author  fiffi Macromolecule @Sequence [J Ligand @

Search | All Categories: 5 e.g.. PDB ID. molecule name, author &8 Browse @ Advanced
SR =cuonc= | Annotations | Seq. Similaity | 30 Similarity | Literature | iol. & Chem. | Mathods | Geometry | Links |
Logivn to your Account é Display Files ~
Register a New Account THE MOLECULAR STRUCTURE OF A DIMER COMPOSED OF THE 1REI : cownloadrFites~
VARIABLE PORTIONS OF THE BENCE-JONES PROTEIN REI B share this Page ~

¥ Home Hide

News & Publications
Usage/Reference Policies
Deposition Policies
Website FAQ
Deposition FAQ
Contact Us

About Us

Careers

External Links
Sitemap

New Website Features

Hide

$ Deposition

All Deposit Services
Electron Microscopy

X-ray | NMR

Validation Server

BioSync Beamlines/Facilities

Related Tools

2012/7/3

REFINED AT 2.0 ANGSTROMS RESOLUTION

DO0I1:10.2210/pdb1rei/pdb

Primary Citation 4 Biological Assembly ?

The molecular structure of a dimer composed of the variable portions of the Bence-Jones protein REI
refined at 2.0-A resolution.

Epp, 0./, Lattman, E.E.~, Schiffer, M./, Huber, R.~, Palm, W.,
Journal: (1975) Biochemistry 14: 4943-4952

PubMed: 1182131
Search Related Articles in PubMed @

PubMed Abstract:
The structure of the variable portions of a K-type Bence-Jones protein REI forming a dimer has been

€3]




1. 55S, FEFEcartoon.
&% = i o~ H cartoon 1
2ZetE, g5 EE.

2. FGEHE: BdhH,
T lines, 45BN,

/

v¥: SHHEMRBRA

R EITIEE, — 8

RN e =R e o

73— W 22 5% Ml iz
sor s E o




LEGGE Scene  Mouse  Wizard  Help

Edit All... ir
J — } 4 !} \ Colors...

’ l ‘ | Side Chain Helper

Ribbon » | v Round Helices

p l Transparency > Fancy Helices
) >~ ‘ - Renderin [ Cyiindrical Heli
- " IO IVIRIO . g ylindrical Helices
| + Flat Sheets

"I Ignore PDB Segment Identifier v Fancy Sheets
v Auto-Zoom New Objects

) ] i s Smooth Loops
I S N N N | v Auto-Show New.ﬁelectlons Diserate Colars

+ Highlight Color

loops ) w7~ 1 iﬁlﬁﬁﬁiiﬁ'& e

v Auto-Hide Selections

Overlay Text

<24H. 1 A alpha-helices i
AR B

1.5 “setting” , EFF
Cartoon > Cylindrical Helices.

% AR RN ] M BR 12 2 78 2K
5?& “setting” , LFE

Cartoon > Smooth Loops, HJI

MR K1




BIEGIENE Setting Scene  Mouse  Wizar

5equence On untitled folg
Seguence Mode >
Stereo On
Stereo [
Zoom [ 2
Clip >
x : Background » White
e Color Space b Light Grey
Nl ualit (3 Gre
DlSp < l . : Blacyk
Orthoscopic View | e

PyMol viewe

Use Display Lists
Show Valences

T _‘ ' ‘ ‘ | v Smooth Lines
|
de I Ly L T . v Depth Cue
.E&/EE\ H %@y‘j El é ] PR ' B . siced Lighting
E | Specular Reflections

Display > Background > White

1.0 45 R B . 7E“Internal GUI"H 1) 1RE
SHAE R Co R P AT U0 M ER1E: 1REI>C >
chain.

2. AT A] LUIE A 55—y 2R i 8 H s A R Y
ZRAE R ATING, HREP W N 1REI> C >
by.ss > Helix Sheet Loop

17




&, BAEPER:

|| )

,,,,,,,,, i [ATsTHICe]
H

W PyMOL Viewer

Lo L] Lol I

PyMOL> _

SN IREN OAZNE

Cartoon

& EAEY, BARRHEE—AEERE, BRI, xSl L.
18

2012/7/3



BRI AL CHON 4 R T BRI, RATATLA

(sele) >C > by element > CHNOS....

LB BRI

PyMOL Viewer \ 3| B )

For Educational Use Only

R d
...'by chain |
...Iby ss

spectr m |
b

N
CHNOS., ..
CHNOS, , .

CHHOS, , . f ;
|greens

auto

CHHOS, ...
CHHNOS, . .
set 2
'set 3
set 4
‘set § |

{set 6/H |T1N°S

lorays

ruellows
imagentas ;
lcyans
loranges

Mouse Mode 3-Button Viewing
Buttons L M R _Wheel
2 Keys Rota Move MovZ Slab
Shft +Box -Box Clip MowS
Cetrl +/- PkAt Pkl MuSZH
CtS5h Sele Orig Clip MowZ
SnglClk +/- Cent Menu
Db1Clk Menu - PkRt
Selecting Residues

2012/7 T Ve 19




/ A Edit  Build Movie
Ny ST Y

T B AR, HEBEPER: St
Save 5ession As...
File > Save Image... 2ate Molecue

o SR LI BRAS 1 R I 4 s A
JE T EE R RS PyMOLefit 1
“ray tracer” , ] JE Al s i & 1 1H]
m, EHTREK. LEBEPIE:
miifi“external GUIA M
“Ray” &4, B¢ 7E PyMOL>
line command+#%i A\ “ray 2000,
20007 , HIAJ15 3| s 2 1) il =
T “rapdracer” B4 1 .




_Preset st MBS

" PresetiiE A TEE AR RN B,
B I
1REI > A > preset > default

pan

PyMOL Viewer | = (=] X |

7. Preseti I n] LX) & 347
FrEZHWE, Halst—F%
A DUE A AR R Preset iy
JR A% E: A>preset>default,
JF 0] i it preset F $i7 3¢ B 5 gk
TZHRE.

2012/7/3



- ;g(é"};’ FH

o 2%f: Simple
ERVE D IR

1REI > A > preset > simple

For Educational Use Only

_Hc:ticm:

zoom
orient
center
origin

drag matrix
reset matrix

drag coordinates

« |ball and stick

R ligands

Preset: clean

zimple tno solvent) Find
align

b factor putty generate

1
]

technical ‘asslgn sec, =struc,
‘rename obhject

duplicate object

delete ohject

ligand sites

pretty

pretty fwith solwvent}
publication

publication (with =olwent)

i
hydrogens
Temove waters

«|default

‘state

[
masking |
sequence |
moyvement |

Selecting compute =

State

FAction:
Zoom
arient
center
origin

drag matrix
reset matrix

drag coordinates

Frezet:

zimple

gimple {no solwent?
ball and =stick

h factor putty
technical

ligands

ligand =ites

pretty

pretty (with =zolwent?
publicatiaon
publication fwith solvent?

clean

Ereset

Ialign
senerate

assign =sec, struc,

rename ohject
duplicate ohject
delete ohject

hydrogens
remove waters

cdefault

Ctrl
Ct5Sh
ShglClk
OblClE
Selecting
State

Istate

mazking
ZEQqUENCE
moy ement
cumpute




- 24ff: Ligand Sites

HRIEIDIR:

20QSQ > A > preset > Ligand
Sites> Transprant(better)/solid
surface/dot surface XL T B

PyMOL Viewer

PyMOL Viewer

For Educational Use Only

Mouse Mode 3-Button Viewing
Buttons L M R _Wheel|

hft +Box -Box Clip MovS
trl +/- PKkAt Pkl MvSZ
Sele Orig Clip MovZ
+/-  Cent Menu
enu - PkAt

Di
Selecting Residues
State s

Mouse Mode 3-Button Viewing
IL M 2 _Wheel|
Rota Move MovZ Slab
+Box -Box Clip MovS
+/- PkAt Pkl MvSZ
Sh Sele Orig Clip MovZ
1k +/- Cent Menu
kAt

nu -

e
Selecting Residues
State 1/ 1




PYyMOL iy <> #5/F fj 1

e
] 7)

file )" PN
e ln/i:. | I |
log_open Iog- e l':""
5114
PyMOL> log_open logl.pml

g

e

2012/7/3



-
oad data-file-name
i1l ﬁl] T —— l i i ——— —
PyMOL>l0ad$PyMOL_pathitestidatipept.p
db

i A5, PYMOLZ{TIFEL “pept.pdb™ ,

 P—

G158 F 1y 24 AH N R & Y?:VlewerEFuzT
@I@ﬁfﬂ‘z%ﬂﬁﬁPﬁﬁHﬁ%o

2012/7/3



)
]
8] A—l

HIHY %%T Aﬁ%fhﬁ%ﬁtﬁ

. PyI\/IOL>Ioad$P MOL path/test/dat/peptp
db test #X R A dej “test” ( “#” E'EE

m o AT, #m i AT B
= %PiPYI\/IOLl;&ﬂX)

2012/7/3



hide ir_ﬁ‘
hide represe

%14

PyMOL>hide lines #Lllines &7~ X RIH K
PyMOL>show sticks # L) sticks i 7 10 52 H B
HAR R RN EIEH

cartoon,ribbons,dots,spheres,meshestisurfaces&s

2012/7/3




I

/2

.
select

i R R | p=

PyMOL>seIect w""- :i__:é;-——-———‘-f-- '___?'__.JA . ' I
e IR A

Bk

zoom selection-name
hide representation,selection-name
show representation,selection-name
#il4n
PyMOL>zoom boy007
yMOL>hide everything,boy007

2012/7/43
PyMOL>show spheres,boy007



PyMOL CC o}

PyMOL>coIor green, LJ
; PyMOL>color yellow,resi 24- 35
: PyMOL>color blue,boy007/

. PyMOL>color red,ss h
. PyMOL>color red,ss s
. PyMOL>color green, ss -

+ RJE=APITHIss e A IVIEELRF, hikorhelix, s3on
beta sheet, I+’ ‘i%/TIoopﬁDﬂFfHEéwF’]

2012/7/3 29



L R s B S
PyMOL> 'o‘_-n dat/fc.pdb
PyMOL>load $PyMOL _path/test/dat/pept.pdb
PyMOL>disable pept #peptst 2 Mviewer

FH O~
PyMOL>color yellow,name c+o+n+ca #{EfcHlpept

ﬁ%ﬁ%ﬁ%%w%%ﬁé,@%mmmﬁ¥mﬁﬁf%

LHYo

«  PyMOL>enable pept #peptZ+ 7] W, 1 It
N A

2012/7/3 30



.
A
A Q / :
nlj ? S _ h' L J Ul

E |

200m selection-expression.
MR T, Orientin &2+ 9A H
1. BTN RBOERE, =5 K4EEKFER
N, IR NYEE T E RN

B

iBv%  orient selection-expression

2012/7/3



] B {5 i S |
A IER A, AELUS VIR A . 3.4
TS AR viewer T G

\

e

2012/7/3 32




J

]

=

@scripe-file-

. PyMOL>@my_script.pml

o 1B A2 5 3 PYMOLI R [H] T T H #5517
“Tr S HORIE )

o Bk

. PyMOL scipt-file-name

e Hin(Windows)

. C:\>PyMOL.exe my_script.pml

2012/7/3 33

71
3
Bl
e




viewerH &

RAF B/ ;

)\pngnn T
T

(g

png file- -name

—— - " e——t W

” ] R —

== hl'—-ﬂ-_'

MOL>png pep #F A pep.pnghl fR 17 EPYMOL %%

TSP

PyMOL>png d:/boy/pep #/& /i pep.pngt (#-171F

boy 343 B,

Png#g zUH [
iy

2012/7/3

Fr & AT i ImageMagick 25 54 % i i

di

LAt A%

34

1304



I |
|
| <}
/N ::
(

Sessio

48
RASE
GIFEEF

i

| =" = s N
IR, BFEEA G E

s BRI viewer H [ 2

=] iET/

(A7

2012/7/3

ARAEI =T, PyMOLZ iR
IR

1 1
HIOPIE N

2]

35



v A ;:.—_—-—-——.-‘!'-—f'

X\

—
—

|
. LECS

i H A&
. TR TR, M uiﬁﬂ
BAIAS E1 ] LA

{
F 1. I y —
1‘l|-v M l | 1 & 2 ) / 7
— _a=—‘—_§:.__.A. 3 A 'J o

2012/7/3 36



A%ﬂ%vw~"¢-' i
2) ATAB®SERFE
L ST ] AR K OB R £, Rt TaD

g, PyMOLZ F zh 5 BT B A RISC I 4, il
PyMOL>load cry

#ﬁﬂﬁ'%c%/stal dbﬁﬁ?%ﬁﬁﬂ’ﬁﬁ%tﬁ ZTabf i &
N2 17T: PyMOL>load cystal.pdb

MBS SR, PYMOLSL 2 B ZhUL ALt H %
L AC B SCHE 44 %FﬂﬁﬁA%A

2012/7/3 37




help keyword
« il4n
. PyMOL>help load

¢ P MOLJ%L LEANEEGUIHIASE = Allviewer
iR RS TR o

2012/7/3 38




>l ‘ j A
. i . ; ' : .
PyMOL>hide h. #Fifi [WARFIvFn BB

L

—IA _i:'_ _—

PyMOL>show cartoon,hetatm #PDB%i A\ A4 45
T XCAHETATMI
PyMOL>show cartoon,het  #7H J& TR N

cartoon

2012/7/3



Residue-identifier-list

BB HHIRES

PyMOL>select boy, resi 1+10+100+1000
Residue—-identifier—range
PyMOL>select boy, resi 1-10

Chain—identifier-list
B REA N EHF
PyMOL>select 007, chain a

Secondary—structure—type

b}
PyMOL>select allstrs, ss htstl+’




N W S Y AR e p

s1 around X

sl expand x EREUSUEABEF RO, Uxitk :
PyMOL>select near_ten_x,near 10 expand 3

s1 within x of s2 slw.xof | E&#FEs1FFEs2 xLTEEHKIRF
PyMOL>select bbnearten,bb w. 4 of resi 10

s2
byres s1 br.s1 ¥ RS 1B E
PyMOL>select complete_res, br. bbnearl0
byobject s1 bo. sl ¥ 7s1FxF &
PyMOL>select near_obj, bo. Near_res
neighbor s1 nbr.sil EFEEEUNFREESINE T
N PyMOL>select vicions, neighbor resi 10

W AR B s1fl1s2/X F selection-expressions.




W p— A [ ERA] b L

=5
i SE AR, N

A": '

.%%Rﬁr%%ﬁ,byﬁﬁﬁﬁ%:

» Byres((chain

a or (chain b and (not resi

125))) around 5)

« PYMOL# M

2012/7/3

w N B3 5[] S0 Bz 1

42



4 B4 B S

resi L
PR &

oyMOL>select oy, Ipep
G4 FIERHLR RE G,
FARA /RS “and” EFEE T, MU, EF
) iR 700 2 4 BB UL AR IR AT -
/object-name/segi-identifier/chian-identifier/resi-
identifier/name-identifier

« PYMOLRFZ 18- 2f— kiR, FrbAZ T8 A RE
2N

BN N ==

— x’,

2012/7/3



12568058 (ray tracing)

- JtZkIBEE R EH B E R EN T B . PyMOLZ — /M H
=L IB B A B D Re 7 T BB IR T

- JBidrayir A E ST “Ray Trace” 4, 7 PGB EPYMOL
EE@E%“%@O B2 8 B 28 8 2H i v o == ) sl o T

2012/7/3 a4



Pre———
ew - A G = - f

Sl | ‘
E——

=
-
\/

]

1

sCIBVMNETTEOfTiees
e
ray width,height #%HE#ALAUE L, EATHIER
WA FECYHT & RN
« filtn
. ray 1024,480

o | ;

| | p d =

Y X I
— i

2012/7/3



Geowall stereo
Sidebyside stereo
Quadbuffer stereo
stereo on #IT J5 SLARRUR
stereo off # R ) SEAR R R

stereo crosseye  #JI A crosseyei AR,

2012/7/3



2012/7/3




I —

._ ——“]‘_]f—:= —_—

o R 2 S R R TR AT A B 1
4[] 2

2012/7/3






