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APPLICATIONS

Studying catalytic
mechanism

Designing and improving
ligands

Docking of macromolecules,
prediction of protein partners

Virtual screening and
docking of small ligands

Defining antibody epitopes

Molecular replacement in
X-ray crystallography

Designing chimeras, stable,
crystallizable variants

Supporting site-directed
mutagenesis

Refining NMR structures

Fitting into low-resolution
electron density

Structure from sparse
experimental restraints

Functional relationships
from structural similarity

Identifying patches of
conserved surface residues

Finding functional sites by
3D motif searching
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Baker, D., Sali, A. Science (2001), 294, 93-96
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Ae 51| 5y A Rl ILIAE S D BRI
B (FRIR) ETHT/EEBLS]: UniProtdd CALL5_HUMAN
CALL5_HUMAN: Calmodulin-like protein 5

SQ SEQUENCE 146 AA; 15893 MW; 70746291268494CC CRC64;
MAGELTPEEE AQYKKAFSAV DTDGNGTINA QELGAALKAT GKNLSEAQLR KLISEVDSDG

DGEISFQEFL TAAKKARAGL EDLQVAFRAF DQDGDGHITV DELRRAMAGL GQPLPQEELD
AMIREADVDQ DGRVNYEEFA RMLAQE

ZONEEAEMNUnProtIZEEH s TLVS
VARIANT 58 58 S -> G

(polymorphism confirmed at protein FT level ;dbSNP:rs11546426).
VARIANT 74 74 K -> R

(polymorphism confirmed at protein FT level; dbSNP:rs10904516).

KEGEHIZ EFDEZLGHILED )V IE, CALM_HUMANT, CALL5E(E50%IFE D
BB —B 3,
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1) Google T’UniProt“c A A1 2) UniProtR—Y D I4—LIZ"CALLS HUMAN“EA S

F UniProt

oogle | uniprot
G 8 CALL5_HUMAN x Advanced~ | O\ Search
ﬁ ﬁ - N — & oL o
S B el 1A Home BLAST Align Retrieve/ID mapping Help Contact |
#)9,100,000 £ (0.21 %) The mission of UniProt is to provide the scientific community with a comprehensive, high-

quality and freely accessible resource of protein sequence and functional information.

UniProt
m. ipretorg/ ~ CODR—ZFRY - UniRef UniParc Proteomes

UniProt (Universal Protein Resource) is a
centr'cll reposﬁ:w of protein sequence and

4) )‘—:L—d)[Format]tJ\ 5"FASTA(canonical)'z 5% .5

N3
3) CALL5_HUMANDR—
%\, BLAST [Q Format] [ﬁAdd to basketl |® History]
Advanced w ‘ Q, search ‘ ) . ) . el
, . = ’ Function’ View format b 4 |
Home BLAST Align Retrieve/ID mapping i - Help Cnntact Binds calcium. May be in ;A;TA (canonical)
) e keratinocytes. XML
QONZT1 - CALL5_HUMAN - e
Protein | Calmodulin-like protein 5 ot GFF I‘.

el b 5\ —XFRIDTI/BEINAR RTINS,
CHNEIYYRTEIRL. AF—T 5,

Display |%Buast [Q Furmitil | Add to basket || @ History | .. http://www.uniprot.org/uniprot/Q9NZT1.fasta 0~ &
_J . S cecdbacl B Lalolideo

A e
Status | Reviewed - Annotation score: @@@®®
- Experimental evidence at protein level®
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3) [Search by sequence] 2T &RV
oTaE—L
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—oh|
o
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S CEEY (2015-02- I DB PDBj') T JE{A ?
e i
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ry TR .
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~LS
FAQ BOALH S DPDBT Y MU — E B LET,
BRELEDE
V% EEAQYKKAFSAVDTDGNGT INAQELGAALKATGKNLSEAQLRKL I SEVDSDG
LTAAKKARAGLEDLGVAFRAFDRDGIGHI TVDELRRAMAS
QDGRVNYEEFARMLAQE
o
Al Sequence:
PDBAGTR
ADIT-NMR &
FABRICONT
E No clustering
HosvO—k Clustering:
PDBF—HATH5m
v
TR Find all homologues) (“Reset
<

(FFEEE) DRFR

2) PDBjD by T R—T M ib"Sequence Navigator'ZiE R

90— F
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WIA—<vh
PDBx/mmCIF[Z 20
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O Fmtsis O kNS

o AR

—a—2A (2015§2H14H)
PDBI > FU—DifFHEFEDNET

—2— A (201581H27H)
20158182700 OFBRIF a9, PDBjOADITIIXERILEARISOERIC
BREEMBISOSIRF RN T 3185, wwPDBEERY —)LETHA<IZEL, NM)
OFECEDEEF, BEIFADITICTIEFRIZEL,

— 7 (?["HM?FJ—I\

4) xPDB®
BLASTH#E X D&
RENRRTEIND,
PDBa—k“1ahr”
DATHAY,
sequence identity
51%TEvk,

Sequence navigator - Query sequence

lahrA R
Sequence identity: 51% ]
Sequence Positives: 73%
E-value: 1.8897e-37
Score: 380
Query coverage: 99%
Compound: CALMODULIN
Query 2 AGELTPEFFAQYREAFSAVDTDGNGTINAOELGRALELTGE]
lahrA 1 ADQLTEEQIAEFREAFSLFDKDGDGTITTFELGTVMRSLGQ
<
1ahrA 552—H: 1f70A 1j70A 2kugA 2lqcA 2pqg3A 3b32A

adjcA HriRE
Sequence identity: 51%
Sequence Positives: 73%

E-value:

3.33274e-37




Chimera: #5888 D 5 A+ 1A H

1) ChimeraZ#Z &1L T, A=a2—Hh5 [File]—[Fetch by ID...]J&& 5%,

2) [PDB|Z:&IR. IDDTA+—LIZMahrE A SIL . [Fetch)Z2') w4,

Database Example
 NDB pde024

e 3) ZE ' 0) J:jfd“*ﬁ 75\ i T File Select Actions Presets Tools Favorites Help

© PDB (mmCIF) 1yti

¢ PDB (biounit) ihho SNBIET ., HZFEDOBKITHIL
¢ CATH ol | VUILAT

T SCOP dig0sa_
 celPACK HIV-1_0.1.6
 PubChem 12123

= CASTp Twanaw
« EDS (2fo-fc) 1a0m

 EDS (fo-fc) 1a0m
 EMDB 5625

- o & i PO e | 4) A=a—Mp[Tool]-[Sequence]—[Sequence] ZE S, ELLTD
- has . &KD7%iSequence VAU R MERREND,

 ModBase P04848

 VIPERdb 1ejb

PO1138
NGF_HUMAN

Set download directory

File Edit Structure Headers Numberings Tree Info Preferences
1ahr(#0)chainA 1 ADQLTEEQI AEFKEAFSLFDKDGDGT I TTKE LGTVMRSILGQNPTIEAE LQDI

 UniProt

1ahr(#0)ehamﬂ01 /AELRHVMTNLGEKLTDEEVDEMIREAD I DGDG|QVN|YEEFVTM|MTSK

Helices/strands depicted in gold/green ARG 106.A Quit| Hide | Help

[~ Ignore any cached dsta

[~ Keep dialog up after Fetch

Fetchl Web Pagel Closel Helpl




Chimera: 2 IEC 51 O) 558 7+ 1A A

1) SequenceV AUk MDA=—a1—h5 [Edit]->[Add Sequence...]ZE 5 &
Add SequenceM VAR I MKRREIND,

Sequence name: |(UniProt name/ID)

—Alignment Parameters

File Structure Headers Numberings Tree Info Preferences Gaps
1ahr (#0) chain A 1 ADQLTEEQIAEFKEAFSLFDKDGD{ Opening penatty(12
1ahr (#0) chain A51 M| NEVDADGNGT IDFPEFLTMMAR Matrix: BLOSUM-62 — | Extension penaky| 1

Character . —l|

2) Add Sequece™ sk hv5, [From UniProt]d Reset to defaus
gj‘gﬁy_\ll" Ur“Prot name/lDO)jj—_A‘:‘ Plain Text | From 5tructure| From Filel@
“ CALL5 HUMAN uak jj L,\ [OK]%O IJ ‘ygo UniProt name/ID (e.g. POAEES or DGAL_ECDL[ﬂm

You can convert other database identifiers to UniProt accession codes
by using the "ID Mapping” tab on the UniProt main pagel

3) AT D k5758 1= (1ahr) EBLSI(CALLS_HUMAN) ok| Apply| Close He
DT AV AV MR REIND, o o] o |

File Edit Structure Headers Numberings Tree Info Preferences

1 11 21 31 41
fahr(#0)chainA 1 . ADQLTEEQI AEFKEAFSLF| DKDGDGTIT[T KELGTVMRS|L GQNPTEAELQ
CALLS HUMAN 1MAGELTPEEE AQYKKAFSAV DTDGNGTINA QELGAALKAT GKNLSEAQLR

I} 61 Y A R 2 N ) |
fahr(#0)chainA50 DM | NEVDADG NGTIDFPEFL TMMARKMKDS EEEIREAFRV FDKDGNGFIS
CALL5S HUMAN 51 KL SEVDSDG DGEISFQEFL T.AAKKARAGC LEDLQVAFRA FDQDGDGHIT

| 101 111 121 | 131 141
fahr (#0)chainKo0 AAELRHVMTN LIGEKLTIDEEV DEMIREADID GDGQVNYEEF VTIMMTSK
CALL5_HUMAN 100 VDELRRAMAG LGQPLPQEEL DAMIREADVD QDGRVNYEEF ARMLAQE

sequence position 133 Quit Hidel Helpl



Chimera: ZTE£%

SNPOEREEINTLVS 58FB DS

%]

FrDILIAEEDHED

(S->G)DILIFMEE L DBERELTHD,

LI |

VARIANT 58 S -> G (polymorphism conflrmed at protein FT level).

MAGELTPEEE AQYKKAFSAV DTDGNGTINA QELGAALKAT GKNLSEAQLR KLISHVDSDG
\AKKAR]\GL EDLQVAFRAF DQDGDGHITV DELRRAMAGL GQPLPQEELD
DGRVNYEEFA RMLAQE

DGEISFQEFL TA
AMIREADVDQ

File Edit Structure Headers Numberings Tree Info Preferences

1 F

dahr(#0)chamA 1 . ADQLTEEQl AEFKEAFSL

CALL5 HUMAN 1MAGELTPEEE AQYKKAFSA
31 — 61 R

4ahr (#0)'chainA 50 DM | N E[VDBIDC | NGT IDFPEF

CALL5 HUMAN 51 KL | SE|[VD|SIDC|DGE | SFQEF
101 111

1ahr (#0) chain 00 AAE LRHVMTN LCEKLTDEE

CALL5 HUMAN 100 VDELRRAMAG LGQPLPQEE

<|m|

= gaiy
o
o R

N g
> Z|
> |
A A
A
> Z|
A X
p-wl

o |
gon -

At

2) BIREINT-IKRE T,
[Actions]—[Atoms/Bonds] —[Show]
LT oL EBIRSN-BEIBLANRATA
VIRTSND,

XKEFRIZ7T4ZEB DK -> R
DELEZELTHS

[chain A: calmoduin




Chimera:iZ2RBEEHI D Ca fE B EPLDHETE

RS A E(1ahr)DCa* 1A DFE B ERRIZER D . sequence'?»r/F’7’C“IJ’1’3?’%>1‘EE

HIBCHI D ER I ZHERR T NIE KLY, I
1 ) )(_:L—?f)\ b[SeIeCt]_)[ReS|due] _)[CA]g *R L Sellfct al bonds thairmeet all the chosen criteria below:
v <|4. afgstroms from currently selected atoms
82+4T/€J§¢Ro r }ﬁzmoms from currently selected atoms
2) )(::]_—75\ E[Select]—)[zone .. ] é%y{?é o " Select al atoms/bonds of any residue in selection zone
3) Select Zone Parameter® 4RO RRIND, sncl| Hep)

— B LEDT7+—LD’5.0'%"4.0"[ZEZFEL T, [OK]
=0)v9 %,
4) BIREN-IREET. [Actions]—[Atoms/Bonds]
—[Show] T. Ca?*#GEEEMNRATAYIRREND,

5) BIREINT-IREET. sequence™ s RO%EHEER

BE. CaEAEMARBTRARTINTNS, |

File Edit Structure Headers Numberings Tree Info Preferences

—
I
o
[p%]
o
W
T
=S
FEE

fahr(#0)chainA 1 . ADQLTEEQI AEFKEAFSLF| MKECHCHE TT KELGTVMRS|IL GQNPTEAELQ

CALL5 HUMAN 1MAGELTPEEE AQYKKAFSAV DTDGNGTINA QELGAALKAT GKNLSEAQLR
51 B 61 D . T Y

1ahr (#0) chain A50 DM | N E VIIA BCH ' DFPEFL TMMARKMKDS EEEIREAFRV FEIKECHGCHI S|

CALL5 HUMAN 51 KL I SEVDSDG DGEISFQEFL T.AAKKARAG LEDLQVAFRA FDQDGDGHIT
101 11 121 131 141

qahr (#0)chainA00 AAJILRHVMTN LGEKLTDEEV DEMIREAMIE CHBCEVNYEEF VTMMTSK

CALL5 HUMAN 100 VDE LRRAMAG LGQPLPQEEL DAMIREADVD QDGRVNYEEF ARMLAQE

seguence position 84 Quit Hidel Helpl



ModellerZ&AREQAD—FET Y

1) sequence™ k™ hvi5[Structure]—[Modeller(homology]

(1

1

3
%E*R dahr(#0)chainA 1 . ADQLTEEQI AEFKEAFSLEF|
CALL5_HUMAN 1MAGELTPEEE AQYKKAFSAV
~L K ” ”
2) Modellery«14> k™ ® . Choose the targetZz"CALL5 HUMAN"&L
[ >
Choose at least one template : Z1ahr(#1) chainAZEiR9 5,
) X -
l}c}%j Choose the target (sequence to be modeled): 1ahr (#0) chan A — | tjc:‘%j Choose the target (sequence to be modeled):
@ Choose at least one template: Fetch Structures/Annotations | Choose at least one template: Fetch Structures/Annotations
Sequence |5tructure ID| %ID |T|t\e| Organism | Sequence Structure ID| %ID | Title| Organism
CALLS_HUMAN 50.7% 1ahr (#0) chain A 50.7%
o C " Run Modeller via web service C © Run Modeller via web service
@ Run Modeler locally ~ % Run Modeler locally
Location of Modeller executable:|es¥M0de||er9.14¥|ib¥x85_54w64¥rr Browse Location of Modeler executab\e:|es¥|‘-1ndel\er9.14¥|ib¥x86_64w64¥rr Browse
Modeller script fie (optional, overrides dialog): Browse Modeler script fie (optional, overrides dialog):| Browse
Get Current Modeller Scriptl Get Current Modeler Scr\pt|
m |— Advanced Optmnsll Ao |— Advanced Optionsll
Applyl Clnsel Helpl Apph{l Close Helpl
. H ) I
3) [Advanced Options]Z2'JvoL. ] | Advanced Options|
& Number of output models: I]] (max 1000) ]
[N u mber Of OUtpUt mOdeIS]€ 1 L’ > Include non-water HETATM residues from template: | ¥
[I nCI Ude non-Water H ETATM reS|d ues Include water molecules from template:
Build models with hydrogens: I (warning: slow)
from tem plate]é z-d_é o Use fast/approximate mode: I (produces only one model)
Use thorough optimization: ™ (recommended with MDA)
Temporary folder location (optional):l Browse
Distance restraints fie (optional):l Browse




O—7AJ)LIZModellerZ 21T 5T-ODF =

Location of Modeller executableZE 3 A ELNHYET,

e " Run Modeller via web service

Zb{:’} « Run Modeller localy Tjj_)[/ IN—C\‘j:I:nOdgvg"
Location of Modeller executable: |modovo Browse fd:’) —CL \-i-d—lh‘ N : 0) -as-i—c ‘j:
Maodeller script file (optional, overrides dialng]l:| Browse E}J%-&Eﬁh
o

Get Current Modeller Script

Wlndowsd)ivg-Ad) % E 45

Zu%:j " Run Modeler via web service [BrOWSG]§7U “J7 L_C-
& Run Modeler locally 7 )[/9\\ L,
Location of Modeller executable: |C:¥Pr0gram Files¥Modeller9. 14%lb¥x86_64-we4¥mod9.14.exe] Browse MTd ” %gz@] N
Modeller script file (optional, overrides dialog):| Browse oaeller

Get Current Modeller Script‘ 5;'?-.'-77’()[/5 *R
C:¥Program Files¥Modeller9.14¥11b¥x86_ 64-w64¥mod9.14 _exe
Macintosh® 15 & D 5% E !

m{j Run Modeller via web service [BI‘OWSG]’E7 I) “J7 L'C'
L — © Aun Modeller locally JT4) [/9‘ E@@J L.
Location of Modeller executable: |/usr/bin/modS.14 Browse
Modeller
Modeller script file (eptional, overrides dialog): Browse —_— 7 ,?)[/ E :]:R
Get Current Modeller Script %11- 7 )

/usr/bin/mod9.14
NKIN—D3 U OA VAN IV FRIZE>THMIZELGYET , KBEDERTEICEHETLIESLY,



Web ServerZ#| A9 4158

O—AJLDModeller &£ E TE4 MG S . ChimeraDRFE S IL—THARHEELT=
Web serverzf|fHT 5 EMTEET,

E:':_[' Choose the target (sequence to be modeled): CALLS HUMAM —_— -_

e - FHTIVISAEIAD

@ Choose at least one template: Fetch Structures/Annotat 5,{-‘2‘/x#—j{$§” %
Sequence Structure ID| %ID | Title| Organism A jj 'd"}-g)uz\g 75§% (,) i'é" o

chain A

THATIVIDAMN. 540X
F—ZMR™T DI

o Run Modellr via web service http://salilab.org/modeller(Z7
— Modeler license keﬁ FrRkRRRk] Modeller home page| btx L,\ [Registration]]ﬁ\ 15 .

B ¢ Run Modeler locally l—*f—'l%*&%)\ j] L't(ffé
rhdvanced Options L\o L‘i%(?éts 54‘&91
T F—DXFINNEFA—ILT
EffSNFET,

Apph,»'l Clnsel Helpl

XWeb ServiceZFf|AL=15E€1. A—H/ILIZEEL=EESLLUEDFEHEEIXRLCTY,



ModellerlZ&HREQAS—ETUUY (2)

4) Modellero4> kDT D[OKEI) 0 F HE FTEDRIRT S, | Loc]losy| cose] e I

ARERTETEID~ B DD STREEITIRRIL, ﬁZ-E'FI i'%'ﬁ‘c“«‘né

Active models: Forri1nm 2| Active models |7 or-i1r- 2|
|pmgress : 71% complete

|progress : 14% complete

5) T ENKRTIHL. BRBELETILVEENRREINS,
6) [Favorites]—[Model Panel] #:#1R

Cormmand: [set by_color whee
FoR1r2

:FOF1F2FIF4rs
[Opened CALLS_HUMAN, 899950001, pdb contanig 1 model, 1119 atoms, and 150 resilues

Model Panel 4> R D[Shown|DADA 2 AT T, ATV MD R R FERTEERARE,

activate

ID| |Active|Shown|Name activate ID| |Active|Shown|Name
0 B o 1ahr activate all 0 m| O 1ahr el
118 & |:| CALLS_HUMAN model 1 |—————————— 117 CALLS_HUMAN model 1

|’| @« favorites ¢ al

& favorites " all

< [ »]
Configure... | Closel Help | Configure... | Closel Help |
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l-------- -----*------------- ””””””” _” — "‘
2 b SN Inon-polymer  [6-(CYCLOHEXYLME THOXY)-8-(2-MET SDIElégF] ZSELI ngglgggr 3 816AD6§;’K3?§1 !
i (4QE) HYLPHENYL)-9H-P URIN-2-AMINE 132N 134L 145D ¢ )

IMODEL[1] Protein A "queryA" TEMPLATE:4cfm_A 1 ]
queryh 1 :MDMFQEVEKIGEGTYGVVYKAKNRETGQLVALKKIRLDLEMEGVESTATREISLLKELKHPNIVRLLDVVHNERKLYLVFEFLSQDLKKYMDSTPGSELE: 100
=% HHAFA A A AN A A AN AT A A AL K *E HHAAKHHAKHN & AA A A A A A A AAAANAANE hhhhd Hhdw & & Ahddrdddd Hhddd *
4Cfm A 1 6: MENFQKVEKIGEGTYGVVYKARNKLTGEVVBLKKIRLDTETEGVPSTAIREISLLKELNHPNIVKLLDVIHTENKLYLVFEFLHQDLKKEMDASALTGIP: 105
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ORFRH
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BLAST file for PDB] [BLAST for UniProt: (plain) (bar) (multiple alighment) (PSSM file) ]
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