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File Edit Buld Movie Display Settng Scene Mouse Wizard Plugin Help Tutorial
«  PyMOLFf LI -
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Commandiline

PyMOL>

The Viewer Window

56 61 66 ‘
APGAANMOFAENTLOET fass
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Names Panel

Mouse Matrix

Frame Indicator

Movie Controd
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PyMol A] LA[F] B §T7F 2 ASPDBSCAY, Bt 5 4NPDBSCAFHF
O N IRAT T . R SPDBEI N FL T AT LB A

H]”rename selection” B 1y 44 J5 & 7n fENames Panel [,

A: Action
S: Show
H: Hide
L: Label
C: Color



ASHLC menu

e Action Show Hide Label Color

Actions: 0= Shaow Hide:
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The External GUI Window

Standard menu bar
EWMW erh—.bw'

File Edit Buld Movie Display Settng Scene Mopuse Wizard  Flugin

Help  Tutorial
ﬂ Reset | Zoom | Draw | Ray | Fock

vou clicked /1M38//B/LEU 16,/CA

Selector: selection “"sele” defined with & atoms

You clicked /IM98//BFALA" 220/CA

Unpick | Deselect Get View
|< | < | Stop | Play | = | =| | MClear
Selector: selection “sele” defined with 13 atoms.
You clicked /1M38//A/ILE 145 /CA

Selector: selection "sele" defined with 21 atoms
Movie: Risk declined by user

. Mowvie commands ha';fe been deleted A
PyMOL=bg_color black -

File Input
= _ =/
\

Command input field

Command Builder

Output region Buttons
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LIACTLDEDAMFKDEYE, [RSS Actions:
v BEFEAF =
 Action -> align :

* Pymol>align (2xuv and n. CA ), (hdea
and n. CA)

enabled to thi:
all to this

i O h B =
E 'Y

W \Fit 3 Pairs

| | EE—
{Clear

-( Dr-e

sa Mode
cuss Mo

moayement

hEDmputE

O

vET R

* Wizard-> Pair Fiting
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=l &
v EE% (pk2)

Pymol> distance (selel), (sele2) e

v %g {pkl.}:

Pymol> angle (selel), (sele2), (sele3) distance [(selel), (sele2)]

v TIHA

Pymol> Dihedral (selel), (sele2), (sele3), (seled)

(pkl)

ipkz2)

; (pk3) ®

[ pk LN

1 "‘“1 - SN

- — ~ ~
EIJZ-tEJIb:/{}rki]J ipkl) L] L (pk3)
angle [(selel), (selel), (selel)]

dihedral [ (selel), (selel2), (seleld), (seled)]
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PYMOLE A PR EH ) et IHE &L, B “dss” , HE+ 24
M JE B LRI Z, dssHgh B ] 58 2 AN [E] - PDB {4 - DSSPHE v i) 45
A

Pymol> dss selection

PL2xuv.pdb N

Pymol> fetch 2xuv  # A KT % 2xuv
Pymol> as cartoon  # & 7~cartoon
Pymol> color cyans, 2xuv

Pymol> dss 2xuv  # X 2xuvit & R 4E
Pymol> fetch 2xuv, hdeb

HELAST R, fr44 Nhdeb

Pymol> as cartoon # I 7 cartoon ? Y

Pymol> color magentas, hdeb
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> PYMOLRENS SCFF I AR BRI
* (Crosseye stereo

* Walleye stereo
 Hardware stereo
 Geowall stereo

e Sidebyside stereo
* Quadbuffer stereo

@

Left eye Right eye Left eye image Right eye image
. J

a stereo pair

Mechanism of depth perception
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» Crosseye stereo

Cross-eye stereo

Right eye image Left eye image

o

Left eye Right eye
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 JEERIBERREHIE iR m RN > T B . PyMOLZ 5 — Ml Rt
2B BRI TR T BB .

> Bidrayfiy LB Ry “Ray” #4H, TELDGZRIE ERPyMOLA FAE R EIMR -
N B OGS B R A 138 2 FC 1= o B B 3 1 9 Al e
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*  PyMOLRERS R AR I /R 45 = T RETH S A BCIRAS T I L )5

Actions: 3 ate Yacuum Elect

Z0oam io protein cant

symmetry mates HOTE: Due to
vacuum electrostatics| ity

potentials are qualitatively

Flease view with skepticism!

] PyMOL Viewer

zec, =truc,

H eA_e_map
HdeA_e_pot

compute

PHOL> e i o e e
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= 2] 1H] fiil| /E
PyMOLA 58 K ) 7313l il /F Dy e
> JIAEEM
e States CIRZE) : RSN S (object) Fo—NEJTa] S48 B 1AL FR

« Scenes (I50) : EAFESL (camera) I EFIEN . X REING
ME R JEFa W Cuisibility) « H. ZoaE A4 mmE 5]

(global frame index)

Frames (WD) : WL R A —" M2 /R, 7EPyMOLH,
i IR A (states) T A2 B #4 AT ﬁ‘ﬁﬂﬂfl]ﬁ—fuiﬁﬁ*ﬁ?%ﬁé
£ (WcameralfiEds) o MiAAAEIRSE B 55

Frame | Frame 2 @
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> PR e AR LIRS AR Dy Bl ) ) i i 45 B 4
A R E SCEA B FPIRAS SR . BRI UM Rl

1 # — PN dEE T — AR PR A

X # —MUFEMANG “x” (BT eSSz EL IR
- # PN REET S R FR SIS TR EA BT BT8O
3]

mset 1x30  # G — AN HPIR A 150 3038 2H 5% 1) 30 1Y /) 1]

mset 1-30  # G —/-30Mmi)ahE: MRA1F]30, “-7 & “H|EiE”
WEE, (HERTLIE .

mset 16523 #5MiIR#1, 6,5, 2, 3L

e ZRAE G, RS 1EPIRGSX =1 HgRsidE1 =n
(n>=2) ARSI, 35 W€ B, A8 A AEAERPIRGS A BRI R,
AN E — B sk An



v’ Mdofi %
e Mdofr& 1] LA — R 51 B PyMOL1r 2 HH 45 21|t |- .

o “util” AN Emdotin S H AN HA TS, “util.mrock” F
“util.mroll” . XLLTIREL ALY, (HIFFE TR E
modules/PyMOL/util.py$XE .

e util.mrock start, finish, angle, phase, loop-flag

e util.mroll start, finish, loop-flag

O 2541
o NHAEACIE 730 shE, s m 180 FEFEE H
« Pymol> load test/dat/pept.pdb  # ZH N 254

*  Pymol> mset 1 x30 # %€ N ) H|
«  Pymol> util.mrock 1,30,180,1,1 # mdofiy 2 & $E3%+/-180)% [£130Mi 5}
H|

*  Pymol> mplay
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> Ray-traceds/)iH|

v

O %4

PYMOLBEBERAMHF R AF— RFIE Fr, 85 ULELEATE Jeif =R 2
PR TSR

Cache_frames

Cache_frames¥Z | PyMOLZ& St Wi frA7F 2N AT /& ZAFHE A G
RN AEZE8], B CAZEAE FH LD RE RIS R “viewport” 248 /N i

N

Pymol> viewport 320,240
Pymol> orient

Pymol> show sph

Pymol> mset 1 x30

Pymol> util.mrock 1,30,180,1,1
Pymol> set ray trace frames,1
Pymol> set cache_ frames,1
Pymol> mplay
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v IGREAT
o —HIE—RIIMIRARAM, XELMir— B A, B EER X MR,
Wi “mclear” v 4 Bimcleariz 4l il 5 % 5217

« Mclear #5224+

> DRAF-3)) )

v @ “mpng” 4B “File” SEELTT{RATB) H|

- Mpng mov ## H 361 mov0001.png mov0002.png......

v IERERWIEO LB S, NMITIOGLIEES, KMIFEEREAT:
 Pymol> set ray_trace frames,1

 Pymol> set cache frames,0

* Pymol> Mpng mov

* Pymol> mclear
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PyMOLZE A A

PymolIRAFRME, QWHE MR, IErE. BBREHEESE. ALl
AR ERIE, AT DL a3 AE .

> ET?\ */j_:\‘ ilrng ’ﬁ:‘_“ Move front clipping

plane inward
Expand ‘ Move wedge
wedge inward
Rotate Zoom _
Move back clipping Shift + Mave back clipping

plane outward € Right Click > plane inward

Set Origin
of Rotation

Move wedge Shrink
outward ' wedge

Move front clipping
plane outward
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> 7 4

Pymol;2 X 70 K/NE R, At H AN 1EPymolid & R H /N5

Pymol {2 &R 2 1 o<t 17 (keyword) Jii_E—%4F 5 (argument) Z4H
i, R

Pymol> keyword argument

H.Ap5g#ia (keyword) Ulload. zoom. color. setZ%E, W], ;
1122 & A A2 AR, bR H iy 2 quitlo A 77 Z M N4 = .

Pymol> quit

HEEN NRENERE, SAIERAZER, PymolZEN— 1M E
all

Pymolfiy < H i Bk O [ 75 5

l@#S% &*()'"[1{}\ |~ <>?/
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@ﬁ%ﬁh

Pymol> load name.pdb, name  # # A\ pdb3( 4, Ffin
Pymol> fetch object  # BELIEMM N, ARG

v OIRSTIF 7 2 APDBICAFE, AR K HI/FT TG, m] LUXHE:

Pymol> disable object-name
Pymol> enable object-name

v IR RE 1 H bRl B R

Pymol> delete selection-name
Pymol> delete object-name

=X BTN

Pymol> show representation #VAAS [ 75 3B 7~ 85 i 4514
Pymol> hide representation

Pymol>as representation #HRJE KA Z /bR RIEA, HER—F

H.rfrepresentation®] LLN: cartoon, ribbon, dots, spheres, surfacef/l
mesh.



= RIFXT R
1. PRAF SO

* Pymol> log_open script-file-name .pml #1035k — DX AR, 1Z AR
J& 4744 NN .pml

* Pymol>log close ##Z1bid

*  Pymol> @script-file-name # i F1Z A4

2. IRAFTE

o HPERGUIT M BT AFile — Save Session, B —N2i5 X Cpse) ,
N IRFT HPymol i B2 0] 2 4 5 Fr £ RS

> HHE XA AT AR, 124F AT L 10 F A4S AT L4128
L_{Tlog open+r 4, M tE LA AR A & JE LA A A A% RiE
T (@) , MATFHFEHN LM FIEHGUI T 2 P a9File — Opens

3\%ﬁﬁﬁ

* Pymol>ray #UULEIMER, HEMGREA =480 N K IASZRRRK
Pymol> png file-name  # & i # TR A7 7£ PyMOL % 25 BRI\ 1 S A e




O

Pymol 31 (AR AT LLIE I zoom. orient. viewiX =AMy A SR INAT .
Zoom (ARFE) i AR, R B FEAEAR ST i e Bos: WERX R Bk #63%
BNESRHAE, e RN WERARTME ISR T —/ N,
i 22 AR ALET

Pymol> zoom selection-expression

Orient iy & < RN RERIA RS, A Hm KA /KRR, R KYEE T H
B, JEEFAEST:

Pymol> orient selection-expression

View AJ F A Of A7 21 AL A

Pymol> view key, action

Hrkey” ARFEE 2 JETAL A E RIS, “action” ] LLN: storeB# recall,
WERAS T “action”,  JIERIA Hyrecall:

Pymol> view v1, store  # A PLEF 8% w44 NvIFEORAT

Pymol> view v1, recall  # i RAEHIVIE [A]

Pymol>view vl  #recalbl@EiAHIviewiEn), B LAy 24T 2 17 A

28



@%—*iﬁﬁé
Pymol> select selection-name, selection-expression
 selection-nameRZ5 Ik BRI LNV 7, XN FT UL FBEA/a—
Z/7), HF0—91C & MRIZ[_IH AL, (B2 G f
c 1@H#S%MN&* ()" "[I{I\ ]|~ <>?/

* selection-expressionZ L4k ) E Sy, EATTRT LR — AN R,
— LA Helix, —4£/ Beta sheet, ELE EANIHIEEY).

* selection-expression=selector identifier, }:#"selector"s® X | F-KJEE,
1M "identifier" W FE 12L& 14 N 7 ZAE BRI 7
e eg. Pymol> select test, name c+o+n+ca




e.

alt

'\Il,
-

Ty

iselector

_ Identifier & ] F

chemical-symbol-list
JAIR R TR RS

Pymol> select polar, symbol o+n
atom-name-list

pdb 3 A H I JR 544

Pymol> select carbons, name ca+cb+cg+cd
residue-name-list

AR T

Pymol> select aas, resn asp+glu+asn+gin
residue-identifier-list

pdb A L [ ) 9w 5

Pymol> select mults10, resi 1+10+100
residue-identifier-range

Pymol> select nterm, resi 1-10

alternate-conformation-identifier-list

— UL R BIER, R R 2R R ) = IR
Pymol> select altconf, alt a+b

chain-identifier-list

— L B S R R I B 3R

Pymol> select firstch, chain a -



tentifior 217
segment—identifier—list
s. B R 4 Bk
Pymol> select ligand, segi lig
flag-nummer
f. —NEEE (0—3 1)
Pymol> select f1, flag 0

type-nummer

nt. — MR
Pymol> select typel, nt. 5
type-string

tt. —Le Ry (% 4400 HIBIER

Pymol> select subset, tt. HA+HC
external-index-number

id — AN
Pymol> select idno, id 23
internal-index-number

idx. — N

Pymol> select intid, index 23
secondary-structure-type
ss AL L1 ) B B

Pymol> select allstrs, ss h+s+|+

31



7 o< LB ) selector

comparison-operator b-factor-value

b —ANS2H,  HREEEb-factor
Pymol> select fuzzy, b > 12
comparison-operator occupancy-value

q — S8, Ak B occupancy
Pymol> select lowcharges, g > 0.5
comparison-operator formal charge-value

fc. — N, RSk EEEiformal charge

Pymol> select doubles, fc. = -1

comparison-operator partial charge-value
pc. —NSEE, SRR partial charge
Pymol> select hicharges, pc. > -1

32



AN

0

=B 1

’_A

i

%ﬂgﬁﬂidentifierﬂﬁselector

gﬁé ﬁu%ﬁpymown*km)?
hone 4 AN
F A 2 ET 8 Pymol N E &
7+
FirE MR B o 2504
HETATMiE 3% H In &k 1 i+
y Fir B LE R 0] DL 127 B %
' AT
or. gﬁ%&ﬁ%%&ﬁ%@

het

o fEIdentifier FH 21 [ R 1 DL 2 L BL 1) A 44 A0 00 AT DAAE B
[H] ) oA 3k ':F' EHZ @J : http://www.wwpdb.org/docs.html
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fil &2 HEEE T Hselector

PR EA s
Pymol> select sidechains, ! bb
W PEREAEs1 X AEs2 7 () JR 5
Pymol> select far_bb, bb & farfrm_ten
w18 2 I IR 1 (i R e
sl]s2 ) s1MIs2 R 1)
Pymol> select all_prot, bb | sidechain
R AN i+, Hidentifiers
(name, resi, resn, chain, segi) 2 EBAT
slins2 Es2H X B R
Pymol> select same_atom, pept in
prot
R AL ¥, Hidentifiers
(name, resi)fiF&s2 - X W ) 5T
Pymol> select similar_atom, pept like
prot

sl & s2

sll.s2

34



Operator MR EHF

AL E T, Hvan der Waalsf:45 2 /b Fll
s1 gap X s1 gap X s1ffjvan der Waals3}- 45 HH ZX

Pymol> select farfrm_ten, resi 10 gap 5

W AsTFEAT R T ol XAEE, B
s1 around X s1a. X HFERIITA T

Pymol> select near_ten, resi 10 around 5
W USIFEfE T 0, XA¥EE, 2R
s1 expand X sle.X JEts19 i iz Ve B & i P JR
Pymol> select near_ten_x, nearl10 expand 3
W s2 9L, XN, IS Es1H
s1 within X of s2 s1w. X of s2 1) R

Pymol> select bbnearten, bb w. 4 of resi 10

JLILFEY & 2 4= Hliresidue

T Pymol> select complete_res, br. bbnear10
N » I ) .
byobject s1 bo. sl Eﬂ?%%ﬁ%%]énBobj-ect
Pymol> select near_obj, bo. near_res
1B AR s A ZE R R+

neighbor sl nbr. s1

Pymol> select vicinos, nbr. resi 10

Fihb, RS2 E@EERE, Wikichainb, (HAILEFER A Kresidue
88:
Pymol> select chain b and (not resi 88)

/T B NS, Pymolfi At iR LR 55 BRI A 2 35



=< T cartoon

> cartoon i A& A0 T

* Pymol> cartoon type, (selection)
> cartoon )RR AY:

« Automatic: FRIATIER T

Putty: f%R-factor{w.7~, BB




Dumbbell Rectangle Arrow
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> WX E

v SheetZ. 7~

* Pymol> set cartoon_flat_sheets, 1 # 1/ /5
*  Pymol> set cartoon_flat_sheets, 0 # 07 4]
v Loopi®/N

* Pymol> set cartoon_smooth_loops, 1
Pymol> set cartoon_smooth loops, 0

v’ HelixH) J& B Al 55 F
* Pymol> set cartoon_oval_width, 0.2
Pymol> set cartoon_oval length, 1.5

v’ sheet ] |5 5 H1 55 &

 Pymol> set cartoon_rect_width, 0.5
Pymol> set cartoon_rect_length, 1.5

v’ looplJ42
* Pymol> set cartoon_loop_radius, 0.2




v’ cartoon .7~ X% Nfancy

«  Pymol> set cartoon_fancy helices, 1 # helix1il_F<HH — B4 H)
cylinder
Pymol> set cartoon_fancy_sheets, 1

o Wi EhelixPIEE, T, PLAIX A cylinder) 4277 A /& -
* Pymol> set cartoon_dumbbell width, 0.1

Pymol> set cartoon_dumbbell _length, 2
Pymol> set cartoon_dumbbell radius, 0.2

v

* Pymol> set cartoon_color, green

v Refine

* Pymol> set cartoon_refine, 20

o #HFBOKBIE S, RIIETE I DY1~20
v X EIE

* Pymol> set cartoon_transparency, 0.5

o #U]IEVEEIA0~



=< T label
> labelPJay 2450 T -

Pymol> label selection, expression

e Selection NC AT A HIXT A, expression NIRZEHINZ, Uiname, resn,

resi, chainZ545,

> Labelf|—481% &

4 TX '?/*%fc
* Pymol> set label shadow_mode, 3
o AJIEMH

« 0: L,

* 1: objectf sz label 1, {H Elabel & & #5572,
e 2. objectH 5% label I, labelth %52,

e 3. objectN X Fllabel I, labelA&H 5



BT

Pymol> set label_color, color-name, selection

SN

Pymol> set label_font_id, 5 #pymolN & | 127K, %5 N5—16
FARR N

Pymol> set label_size, -0.5 #1E{E A Apx, H{H A NA

Pymol> set label_size, 4

label{\/ &

Pymol> set label_position, (x,y,z)

41



PyMOLM. FH SE 4]

—V_‘

=~Cartoon N 3% [ \&. 78
1. Load the PDB file
* File->Open ->1w2i.pdb

2. Hide everything and then show protein cartoon
 PyMOL> hide everything, all

e PyMOL> show cartoon, all

3. Color the helix, sheet, and loop
e PyMOL> color purple, ss h

* PyMOL> color yellow, ss s

e PyMOL> color green, ss ""
4. Color chain Aand B

e PyMOL> color red, chain A

e PyMOL> color blue, chain B




5. Create a surface display for chain A

e PyMOL> create obj _a, chain A

e PyMOL> show surface, obj_a

6. Color the active site residue

PyMOL> select active, (resi 14-20,38 and chain A)
PyMOL> color yellow, active

PyMOL> turny, -60; turn x, -20

PyMOL> zoom active

Note: Rotate the molecule to see a hole around the yellow surface. That's
the active site craddle for binding phosphate

7. Locate and display the bound formate ion in the active site.
* PyMOL> select ligand, active around 3.5 and resn FMT

e PyMOL> show sticks, ligand

e PyMOL> show spheres, ligand



e PyMOL> alter ligand, vdw=0.5
* PyMOL> rebuild

* PyMOL> set transparency=0.25
8. Rendering and output

e PyMOL> bg_color white

* PyMOL> ray

* File -> Save Image
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=y A A B S s A R R

» Display the side-chain of active site residues on top of the
cartoon representation

 PyMOL> hide surface

* PyMOL> select sidechain, not (hame c+n+0)

*  PyMOL> show sticks, (active and sidechain)

 PyMOL> color blue, name n*

e PyMOL> color red, name o*

e PyMOL> color white, name c*

» Display and measure distances

* Wizard -> Measurement -> Distance

e Use this to measure the distance between the arginine N atoms and the
oxygen atoms of formate ion.



PyMOL> distance resi 20 and name NH2 and chain A, resi 1092 and name
02 and chain A

PyMOL> hide labels
PyMOL> ray

File -> Save Image
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= B %K
1. Loading PDB file
* File ->Open ->1w2i.pdb

2. Load the map file

* File ->Open -> 1w2i.map.xplor

* |t takes a while to load the map file.

3. Zoom in the active site

PyMOL> select active, (resi 14-20,38) and chain A
PyMOL> zoom active

PyMOL> hide all

PyMOL> show stick, active

4. Locate and Display the active site water

« PyMOL> select active_water, ( (resi 38 and name ND2 and chain A) around
3.5) and (resn HOH)



* PyMOL> show spheres, active_water

e PyMOL> alter active_water, vdw=0.5

* PyMOL> rebuild

5. Display the electron density around the active site atoms at sigma level=1.0

e PyMOL>isomesh mesh1, 1w2i.map, 1.0, (resi 14-20,38 and chain A),
carve=1.6

e PyMOL> isomesh meshl, 1w2i.map, 1.0, active, carve=1.6
6. Change the color of the map
 PyMOL> color grey, meshl

7. Set the background color

e PyMOL> bg color white

8. save the figures in PNG

* To render a figure with high resolution
 PyMOL> ray 2400,2400

* File -> Save Image
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