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primary structure X

Tyr-Lys- Ala-Ala-Val-Asp-Leu-Ser-His-Phe-Leu-Lys-Glu-Lys

Asp-Trp-Trp-Glu-Ala-Arg-Ser-Leu-Thr-Thr-Gly-Glu-Thr-Gly-Tyr-Pro-Ser . _
i . y L From wikipedia
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A GUIDE TO THE TWENTY COMMON AMINO ACIDS

AMINO ACIDS ARE THE BUILDING BLOCKS OF PROTEINS IN LIVING ORGANISMS. THERE ARE OVER 500 AMINO ACIDS FOUND IN NATURE - HOWEVER, THE HUMAN GENETIC CODE
ONLY DIRECTLY ENCODES 20. "ESSENTIAL AMINO ACIDS MUST BE OBTAINED FROM THE DIET, WHILST NON-ESSENTIAL AMINO ACIDS CAN BE SYNTHESISED IN THE BODY.
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NAME ALANINE @) GLYCINE @) ISOLEUCINE ) LEuCINE @ PROLINE @) VALINE (D
three letter code Ala Gly Ile Leu Pro val

DNA codons GCT, GCC, GCA, GCG GGT, GGC, GGA, GGG ATT, ATC, ATA CTT, CTC, CTA, CTG, TTA, TTG

CCT, CCC, CCA, CCG

GTT, GTC, GTA, GTG
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PHENYLALANINE TRYPTOPHAN TYROSINE ASPARTIC ACID 0 GLUTAMIC ACID (3 ARGININE HISTIDINE
Phe Trp Tyr Asp Glu Arg His
R 0 OH O o] o
HEN\/\/\‘)\OH Ho/ﬁ)kOH /H)LOH HS/\‘)LOH /S\/YLOH
. NH, NH, NH, NH,
LYSINE SERINE THREONINE CYSTEINE METHIONINE ASPARAGINE @) GLUTAMINE @)
Lys Ser Thr Cys Met Asn

TGT, TGC ATG

AAT, AAC

Gin
CAA, CAG

Note: This chart only shows those amino acids for which the human genetic code directly codes for. Selenocysteine is often referred to as the 21st amino acid, but is encoded in a special manner.
In some cases, distinguishing between asparagine/aspartic acid and glutamine/glutamic acid is difficult. In these cases, the codes asx (B) and glx (Z) are respectively used.
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i HyR: Nuclear magnetic resonance, NMR.
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Protein Data Bank
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RCSB PDB  Deposit + Search~ Visualize ~ Analyze ~ Download ~ Learn ~ More ~ _

& An Information Portal to
S P D B 114217 Biological Search by PDB ID, author, macromolecule, sequence, or ligands
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Macromolecular Structures
PROTEIN DATA BANK Advanced Search | Browse by Annotations
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:

A Structural View of Biology December Molecule of the Mo

R Welcome This resource is powered by the Protein Data Bank archive-information about
the 3D shapes of proteins, nucleic acids, and complex assemblies that helps
”» . students and researchers understand all aspects of biomedicine and agriculture,
% Deposit ; 7 :
from protein synthesis to health and disease.

As a member of the wwPDB, the RCSB PDB curates and annotates PDB data.

Q Search ) i
The RCSB PDB builds upon the data by creating tools and resources for

research and education in molecular biology, structural biology, computational
L4 Visualize biology, and beyond.

& Download
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New Features m Publications ~

October 2015 Release Tour of Ligand
[ | o
. Deposition
gedeSIgned Structure Summary g Watch how to review and
a . =
e " " submit ligands using the
New Organization. Improved Layout. " " WWPDB Deposition Tool
Clean. Usable. Simple. T ’
Improved Literature Tab Validate Before Depositing to Save Time » 12/01/15
( ) Better Support for Mobile Browsing Advanced Search: Multiple ID Search » 11/24/15
Redesigned Ligand Summary Page Comparison Tool for Exploring Sequence and
4RUV Structure Alignments » 11/17/15
Crystal structure of thioredoxin 2 from
Staphylococcus aureus NCTC8325 September 2015 Release woxiow:o: Phased PDB Release Process
SPrPDBE
. »08/24/
View 030 Validation Track on Protein WL 84t
Feature View
L Mapping validation annotations to Announcing the 2015 EMDataBank Map Challenge
sequence »08/11/15
JIPDB ata Glance 37126 Distinct Protein Sequences | 30177 of Human S | 8112 Acid Containing Structures ‘ More Statistics

http://www.rcsb.org/pdb/home/home.do
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OXIDOREDUCTASE 25-MAR-09  3GRK |
2 TITLE CRYSTAL STRUCTURE OF SHORT CHAIN DEHYDROGENASE REDUCTASE
3 TITLE 2 SDR GLUCOSE-RIBITOL DEHYDR
4 |COMPND  MOL_ID: 1;
5 |COMPND 2 MOLECULE: ENOYL-(ACYL-CARRIER-PROTEIN) REDUCTASE (NADH);
6 |COMPND 3 CHAIN: A, B, C, D, E, F, G, H;
7 |COMPND 4 EC: 1.3.1.9;
8 [COMPND 5 ENGINEERED: YES
9 SOURCE  MOL_ID: 1;
10 SOURCE 2 ORGANISM_SCIENTIFIC: BRUCELLA MELITENSIS;
11 SOURCE 3 ORGANISM_TAXID: 29459;
12 SOURCE 4 STRAIN: BIOVAR ABORTUS 2308;
13 SOURCE 5 GENE: BMEI1512;
14 SOURCE 6 EXPRESSION_SYSTEM: ESCHERICHIA COLI;
15 SOURCE 7 EXPRESSION_SYSTEM_TAXID: 562;
16 _SOURCE 8 EXPRESSION_SYSTEM_VECTOR TYPE: AVAQ421
17| KEYWDS SSGCID, NIAID, STRUCTURAL GENOMICS, SEATTLE STRUCTURAL
18 KEYWDS 2 GENOMICS CENTER FOR INFECTIOUS DISEASE, OXIDOREDUCTASE |
19| EXPDTA  X-RAY DIFFRACTION
20 AUTHOR  SEATTLE STRUCTURAL GENOMICS CENTER FOR INFECTIOUS DISEASE
21 AUTHOR 2 (SSGCID)
22 REVDAT 1 @7-APR-09 3GRK @
23 [ JRNL AUTH  T.E.EDWARDS,B.L.STAKER,
24| JRNL AUTH 2 SEATTLE STRUCTURAL GENOMICS CENTER FOR INFECTIOUS
25| JRNL AUTH 3 DISEASE (SSGCID)
26| JRNL TITL  CRYSTAL STRUCTURE OF SHORT CHAIN DEHYDROGENASE
27| JRNL TITL 2 REDUCTASE SDR GLUCOSE-RIBITOL DEHYDROGENASE FROM
28| JRNL TITL 3 BRUCELLA MELITENSIS
29| JRNL REF TO BE PUBLISHED
30 JRNL REFN
31[ REMARK 1
32| REMARK 2
33| REMARK 2 RESOLUTION. 2.35 ANGSTROMS.
34| REMARK 3
35| REMARK 3 REFINEMENT.
36| REMARK 3  PROGRAM : REFMAC 5.5.0088
37| REMARK 3 AUTHORS : MURSHUDOV, VAGIN, DODSON
38 REMARK 3
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725 |[DBREF 3GRK A 1 272 UNP  Q8YFK8 (Q8YFK8_BRUME 1 272 ‘
726 |DBREF 3GRK B 1 272 UNP  Q8YFK8 Q8YFK8_BRUME 1 272 HIRTR T A K5
727 |DBREF 3GRK C 1 272 UNP  Q8YFK8  Q8YFK8_BRUME 1 272
728 |[DBREF 3GRK D 1 272 UNP  Q8YFK8  Q8YFK8_BRUME 1 272
729 |[DBREF 3GRK E 1 272 UNP  Q8YFK8  (Q8YFK8_BRUME 1 272
730 |[DBREF 3GRK F 1 272 UNP  Q8YFK8 (Q8YFK8_BRUME 1 272
731 |DBREF 3GRK G 1 272 UNP  Q8YFK8 Q8YFK8_BRUME 1 272
732 |[DBREF_3GRK H 1 272 UNP__ 08YFK8 08YFK8_BRUME 1 272 |
EQRES 17 H 293 ASN ALA ILE SER ALA GLY PRO ILE LYS THR LEU ALA ALA
EQRES 18 H 293 SER GLY ILE GLY ASP PHE ARG TYR ILE LEU LYS TRP ASN
EQRES 19 H 293 GLU TYR ASN ALA PRO LEU ARG ARG THR VAL THR ILE ASP
EQRES 20 H 293 GLU VAL GLY ASP VAL GLY LEU TYR PHE LEU SER ASP LEU
EQRES 21 H 293 SER ARG SER VAL THR GLY GLU VAL HIS HIS ALA ASP SER
EQRES 22 H 293 GLY TYR HIS VAL ILE GLY MET LYS ALA VAL ASP ALA PRO
A~ a —helix, B —sheetZ{E &
1184 | HELIX 99 99 VALH 124 MET H 138 1 15
1185 HELIX 100 100 TYR H 149 GLUH 153 5 5
1186 (HELIX 101 161 TYR H 159 GLY H 181 1 23
1187 |HELIX 102 102 ASP H 205 ALA H 217 1 13
1188 HELIX 183 163 THR H 224 SER H 237 1 14
1189 HELIX 104 104 ASP H 238 ARG H 241 5 4
1190 ' HELIX 1©5 185 GLY H 253 ILE H 257 5 5
1191 | SHEET 1 A7PHEA 62 HIS A 66 0
1192 | SHEET p A7GLUA 38 TYRA 43 1 N PHE A 41 0 ALA A 64
1193 | SHEET 3 A7ARGA 12 LEUA 16 1 N ILE A 15 0 ALA A 40
1194 | SHEET 4 A7PHEA 91 HIS A 949 1 0 VAL A 93 N LEU A 14
1195 | SHEET S A7 GLY A 142 THR A 148 1 0 LEU A 145 N HIS A 94
1196 | SHEET 6 A 7 ILE A 185 ALA A 192 1 0 ARG A 186 N ILE A 144
1197 | SHEET 7 A7 VAL A 247 ALA A 250 1 0 HIS A 248 N SER A 191
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Pymol

* Pymol: python + molecule
° 9:1[\5—:{
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PyMOL>

PyMOL> Fecht_

Pymol GUI

Mouse Mode 3-Button Viewing
H h

Buttons

& Keys Rota Move MouZ
Shit +Box —Box Clip
Cerl +/— PkAt Pki
CtSh Sele Orig Clip

SnglClk +/= Cent Henu

DbLCLK Menw - PKAE

Gelecting Residues

Stats 1/ 1




Names Panel

Mouse
Movie controls

Command Line

\




A: Action

Action:
Zoom
orient
center
origin

drag matrix
rezet matrix

drag coordinates
clean

preset
find
align
generate

assign sec, struc,

rename ohject
duplicate ohject
delete object

hydrogens
reEmoveE Waters

ztate

ma=zking
ZEqUENCE
moy ement
compute

S: Show

= k=

lines
zsticks
ribbon
cartoon

lakbel
cell

nonkbonded
dots
zpheres
nb_=spheres

me=sh
zurface

organic

main chain
zide chain
dizulfides

valence

H: Hide

{ide:
sverything
_ines
:ticks
~ihkban
artoon
.ahel

:ell

1onbonded
lots
:pheres
b_zpheres

1esh
:urface

1ain chain
:ide chain
Jaters
ydrogens
mmselected

ralence

L: Label

Lakel:

clear

rezidues
chains
zegments

atom name

glement symhbol
residue name
rezidue identifier
chain identifier
zegment identifier

bh-factor
occUpancy
wio radius

IDther properties

r
 atom identifiers

uszer properties

C: Color

|EDlDr:

by element
by chain
by ==

by rep
pecti m

I
Iautu

I
|
ETEENS

|
IHEllDwS

::Hans
[ OTaNgEs
Itir‘nta
ETads




The External GUI Window

[ ] ® MacPyMOL

LUMFMNU MUL_IL: T,

COMPND 2 MOLECULE: MYOGLOBIN, Reset | Zoom | Orient Draw Ray

COMPND 3 CHAIN: A;

COMPND 4 ENGINEERED: YES Unpick | Deselect | Rock | Get View
ObjectMalecule: Read secondary structure assignments. /e

ObjectMolecule: Read crystal svnmetry information. < s | 5| | MClear
Symmetry: Found 2 symmetry ¢perators. i

CmdLoad: “pdb1mbn.ent" lnad:d as "pdbimbn”.

PyMOL=as cartoon

PyMOL>

Output Command line Button

5Viewer windowfHEL I gEiELCtr1 =X, Ctrl—C, and Ctrl-V EHBIY). . ZMLIHEE



JINERRIBS N
cd -> change directory(88 SR ESGFAINE)
pwd ->print work directory ( B7~RZHEIEHR )

Is -> list ( FIHZHRIER RIS )




Z5>): Hpymol¥TJFNI N &AWL E H SO IMBN, AR o] S ER 1k .

FTH 55
O file—>open—>your. file
AT load your. file




* File->Open ->1mbn.pdb

* hide everything, all
* show cartoon, all
» colorpurple, ssh

* asmesh

* assurface
e assticks

e aslines




FTF-cartoon
CartoonfVapSHEZLA0 R
CartoonfyE~3EE .
Automatic: BMARE <A,

Putty:3ZR-factor B73, (B A HkFH
BB loop,Tube, ArrowHEZ

PyMOL> hide everything, all —[BakpTH JuiE

PyMOL> show cartoon, all — 7R e Neartoon o

PyMOL> color purple, ss h —%5 TR sEM) o iR b

PyMOL> color yellow, ss s —4 B S L

PyMOL> color green, ss 1+ —%51oop A e HiAth oz L

PyMOL> select active, (resi 14-20 and chain A) —i%&FAHE F14F|2009%5%3E, 44
Nactive

PyMOL> color yellow, active ——¥44 NactivelJ X2 NiEt
PyMOL> turn y, —60; turn x, —20 ——LAyHHI0HT4ied%60RE, XA it e d% 20 5

PyMOL> bg color white —HBE RSN E R
PyMOL> ray ——VB YL

File —> Save Image — B A



#:.]2. MPDB_F T #k AL 2R FI3RGK, 5 SR ULLT & 9 EL A IMBNHEAT b4

Pymol W] HL#215 [MIPDB, 1T % A: fetch 3rgk
A PLE B N EIFEAE A




* deleteall

» fetch ambn

« fetch3rgk
 align 3rgk,2ambn




ZEFIE: Pymol 43 55 K 1) 7012 ) i/ E DI g

JUMEE
« States CIRZ) DIRFESFEXT B (object) F—NE 8] 547 E 1 IR T A4 5

e Scenes (I73) :WEAFMEB K (camera) RN ERE M X RHNE FMEE. T
Ba] I (visibility) « H. R4 FEMZERSl (global frame index)

« Frames () : Mgt AR EEZAL R — NS B B R, AEPYyMOLHR, il FIRAS
(states) MIAN 2 B 4 B 8, 1 HoGHi ] PLEEAT A <, 1 (Ucameralfik4%) .
WA IRSE B =E R



AT A
Msetfiy 2>

Mset iy ISR A e A8 AR AT Dy 5l i ot .

Msetfir % Ja B IR & XA S E KRS R . B HRESRHU T ERZ —:

L# — DT AR N B ARG
X # —PHFEINE “x” (BFE%) i RS S NZE R B

- # — PN EREE

] 5

S (TR M) B IR A R TR e

mset 1 x30 # G EE —A> FUIR S 18 B 3038 2H 35 ) 3010 1) 2 1H

Mdofi &

Mdoir 4 1] LB — R 51 1 PyMOL iy 2 FR 2% 21t _L .

“util” HAFE N Amdofiy &

HWHNAM S, “util. mrock” Ml “util.mroll” .

LS THRE A Ve ARY, (HIFEFEF 0] ZE modules/PyMOL/util. pyfR &,

util. mrock start, finish,
util.mroll start, finish,

angle, phase, loop—flag
loop—flag

<



mset 1x30
util.mrock 1, 30,180, 1,1

mplay

mset 1 x30 BEE— =1 Wiz

util. mrock (1, 30, 30, 1, 1) s

set ray trace frames=1 XA — N framei@dEiTRay b O
set cache frames=1 BN frameEANFE O

mplay T

mpng mov FH1305Kpng B Fr




ANV

(D %N “mset 1 x100” 58 XL—N301i [ 2 1]

(2) #i N\ “frame 17 & X Z—1Mi

(3) MM ER—NE5ENME (LB EE 3R A)
(4) #i N\ “mview store” 1EAEZNEML A N —M

(5) N “frame 507 & X 550

(6) PFEMERAER] 7—NEERAE

(7) BN “mview store” TRfi&iZ W ZZHR A N 500

(8) #y N\ “frame 100” & X 550

(9) MK MAERH—NEERAE

(10) A\ “mview store” 1AM 1Z M EZEM A N EE 100

(11) %\ “mivew reinterpolate” BiJ% M\ 25 —ini 3] 25 100 K ~F- ¥ iod v
(12) #A “mplay” WME-FIEILIE AR 2 GiE

(13) FiA “set ray trace frames=1" %y B yE GedhE—

(14) #i N “set cache frames=1"

(15) #iN\ “mpng mov” % 100Mipng B



Yo)4. EBREARSEN (irisin), Q8 [H )R 3D &




Thank you




