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Protein Data Bank (PDB)

BUONDE BREFEODERSNFDOIKRIEBEES
IRE. AFHALTWAHETH—DOT—2R—X

2019FARF R TO IV #1575
F74WebH Ak

— K& : http://www.rcsb.org/

— BRI : https://www.ebi.ac.uk/pdbe/

— B :https://pdbj.org/




F—RAR—XADT7HItR

« RCSBMD Ak (http://www.rcsb.org/)

RCSB PDB Deposit + Search v Visualize ~ Analyze ~ Download ~ Leam ~ More ~ -

150593 Biological
Macromolecular Structures Search by PDB ID, author, mac ule, nce. or ligands
Enabling Breakthroughs in a

PROTEIN D ; A BAN K Researchand Education

Advanced Search | Browse by Annotations

S PDR-101 Bl ]l QN0 Wertdts
39 -10 EMDataResouce ( Protein Data Ba ==
F$PDB @nnato: ) P O s

A Structural View of Biology April Molecule of the Month

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,
from protein synthesis to health and disease.

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

Q Search

The RCSB PDB builds upon the data by creating tools and resources for
research and education in molecular biology, structural biology, computational
k4l Visualize biology. and beyond.

New Video: Penicillin and Antibiotic Resistance
Analyze

#» Download

W Leamn




RCSB PDB Deposit ~ Search ~ Visualize ~  Analyze ~

1505 B I g I
ﬁf) Mac urﬂs <
) En bl gB kI gh
Educ
on Advanced Search | Browse by Annotations

PROTEIN DATA BANK Rese

VAEET 2T 5T FAMER
— {51 : “HIV Protease”, “Green Fluorescent Protein”, etc.
PDB IDZEiZ{EEY 4 &HA[HE

— PDB ID: #IFIXFERMFINFEILLS ., HILKEE
T—RIZEEFDID
— 5] : 1HVR, 1J4N, etc.
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— Structure Summary #E}EE(KT'TX HHAX)

— Annotations: AL{AfEE 758, J7I—75E
— Sequence: 7X/BEECHI., 2 4E &

— Experiment: SRR &R E &
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PROTEIN DATA BANK == Advanced Search | Browse by Annotations

g X in Data Bark
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Structure Summary 30 View Annotations Sequence Sequence Similarity Structure Similarity Experiment

§ Display Fi @D load Files ~
Biological Assembly 1 @ AL /D o
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. I7ANEEHoO—KL, TRIM TR TF
3. Chimera®Q742a>
A TILD) o LEEE)
4. A*—a1—DIFile]—IOpen]
Tlhvr.pdbZ A<

N

C:¥Users¥student¥Desktop N\ oo
EAN

EEEEEEEE
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| r.pdt{ hd
File type: all (guess type) — 10
log up after Open
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— X IDADERIVEBLIGEA LSV
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UCSF Chimera®iz{E (2)

« #iIR (selection)

— [Ctrl1Fx—Z&LEAED) YD

- EIRZEMT DI,

1)y

[Ctrl1 &I Shift ] F—ZF LGS ESD

— [ABENECAZEICUIF—Z LG ET ) VI T B AR ER

- M I1F—T FRERE

ERFOBRES2RBEIL AV ST

A FDIEIZIEK

o JH—hHR

— A=a—mMlActions]—lFocus | CEIREhF-IRFZIL KR T

ERS
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« A=a—MIActions|%F
AV

1. [Actions]—[lAtoms/Bonds |
—I'show]

2. [Actions]—[IRibbon]
—lhide]

3. [Actions]—[Color]
—T'by element]

e BIRLTWAESIL, &
IRENF-IEFORTRMN
TH5
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R"IRDERE(2)

« [Actions]—ISurface]
—Ishow ] THF3RM
IR

« [Tools|—
[ Surface/Binding
Analysis]—
[ Coulombic Surface |
Coloring | CEFBERTY  # a-%E
X)L TRST
(DLEFREIDDDD)

14



BCHl DR

1.

[File | > [ Close Session | CEAL 4%

2. 1hvr.pdbZBUEIK

3. A*=Za—®MITools]—ISequence]—ISequence]

= 1HVR.pdb (#0) chain A SRRCN X

File Edit Structure Headers MNumberings Tree Tools Preferences

1HVR.pdb (#0) chain A 1 \PQVT|LWO RlP LVT I K ||GG|QLKEAL LD|TGADD|TVLE|EMSLPGR KPEMI GG
1HVR.pdb (#0) chain A1 G|GF | KNYRQYDQILIE ||CG|HKA | GTVLVG|PTPV]N I ||GRNLLTQ |GATLNF
1HVR.pdb (#0) chain A (99 non-gap residues)

Quwt| Hide| Help |

= 1HVR.pdb (#0) chain B o' = |

File Edit Structure Headers Numberings Tree Tools Preferences

1HVR.pdb (#0) chainB 1 [PQV T|LWQRPLVT IKI[GGQLKEALLDTGADDTVLEEMSLPGRWKPKM I GG|I
1HVR.pdb (#0) chain B51 GGF | KVRQYDQI L IEI[CGHKAIGTVLVGPTPVINI I[GRNLLTQIGATLNF

Quit| Hide | Help |

T3/BEERT HE, AFBELTHLERINSD

— YDRADERTYYT THREBZEEIR
— [Shift1F—ZLENLERSYY TEM
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FRFIZEIEfFFonsd

o— o+
K #4 PERE (2.8~3.3 A)

EXEEEOSVRFICHEELE:
KFREBRIZEEDSWVIRFD
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MHE/ERAOEE (1)

+ KFHFEDRH

XIS S A T A DI DN - (T (KRR T D EEAEA
SENRTOENIEN BV, ERFRDERTHET S

- KFHBEERRIT DERF (BRVER) B DR TH1

2.8 A~35A | CCEFIVY

¢« A=a—MISelect]—IResidue]— oeem

" inter-model

\¥
[XK2)CUH U REREIR
J ./ T I Label H-bond with distance % both

Relax H-bond constraints

0.4 angstroms

Relax constraints by: =
20,0 degrees

e A=a—®MITools]—IStructure
Analysis |—[FindHBond 1Z3&1RL
ADIOIZETE <§ b v st s e s — |

I¥ Incude intra-residue H-bonds

SKERBEDNEBOBRTRRIND o oo

[ Retain currently displayed H-bonds
™ Write information to file

[~ Write information to reply log

Apphf| Close | Help |
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) RXK2%E R ) STEF Y |
= @g@

A=—a—mMDlSelect]—IZone % [

EIRL, BDKIIZEEELIOK] “i;“:“"; o "; e

SUHUERMIS5 AIZHBFEEA | ] ]

EIRENS

[Select]—IName Selection | CEIREFEZREL

TETHUBIENTES
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[Favorites ]— Model t
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DYYEZ B
Model PanelTIEIS 1D A e

SLDFTvrELTICTS
EXIET BETILEIERTR S
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A=—a—mMIFile]—lSave
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FTES

REL-EFRIKEIE., TFilel
—[Restore Session ] CEES
HIZEMTES

H{& [ File ] >l Save
Image I CIRTFTES

[File | —I Close Session] T

IAREET —FIEEFALL N,
PEARREICR S

©. Save Image — O X
Folder:|C:¥Users¥student¥Desktop ﬂ
3D Objectsy

IntelGraphicsProfilesy
Links¥
Local Settings¥
MicrosoftEdgeBackups¥
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My Documents¥

v

Transparent background fe

EFTvY csr |

bns
I Use print units Rendering: Chimera —
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Image type: same as screen

ransparent background
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Image width:|{1023.0

Image height:|647.0

¥ Maintain current aspect ratio

Image description:| Image Credits

Citing Chimera‘ Tips‘ 5ave| Close‘ Help‘
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PDBI#4—< vk (1

Structure Summary 3D View Annotations Sequence Sequence Similarity Structure Similarity Experiment

Literature

PROTEASE INHIBITORS
DOI: 10.2210/pdb1hvr/pdb

Classification: HYDROLASE / HYDROLASE INHIBITOR
Deposited: 1994-02-14 Released: 1995-01-26
Deposition author(s): Chang. C.-H.

Organism: Human immunodeficiency virus 1

1THVR
%

» PDBI7AIVICIE, EBRET —3% STk QLT ACE

nNTL3%

‘ | WEJEVARI R ® Download Files ~

FASTA Sequence

RATIONAL DESIGN OF POTENT, BIOAVAILABLE, NONF \S AS HIV

PDB Format
PDB Format (Header)

mmCIF Format

mmCIF Format (Header)

- [Display Files]—PDB Format] THEZ R RT H_&

MTED

21



PDB/

+—<vk(2)

« BEEERICIL. £

E RS FDAR

XHFDT—IMNERHINTLS

HYDROLASE (ACID PROTEINASE) 14-FEB-94  THVR
RATIONAL DESIGN OF POTENT, BIOAVAILABLE, NONPEPTIDE CYCLIC

HEADER
TITLE

TITLE

COMPND
COMPND
COMPND
COMPND
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
KEYWDS
EXPDTA
AUTHOR

2 UREAS AS HIV PROTEASE
MOL_ID: 1;

INHIBITORS

2 MOLECULE: HIV-1 PROTEASE;

3 CHAIN: A, B;
4 ENGINEERED: YES
MOL_ID: 1;

2 ORGANISM_SCIENTIFIC: HUMAN IMMUNODEFICIENCY VIRUS 1;

3 ORGANISM_TAXID: 11676;

4 EXPRESSION_SYSTEM: ESCHERICHIA COLI;
5 EXPRESSION_SYSTEM_TAXID: 562
HYDROLASE (ACID PROTEINASE)

X-RAY DIFFRACTION
C. -H. GHANG
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PDB7+—~< vk (3)

®© 20290 e @ ® © O ®

ATOM 1T N PROA 1 -12. 735 38.918 31.287 1.00 39.83 N
ATOM 2 CA PROA 1 -12.709 39.097 29.830 1.00 39.29 C
ATOM 3 C PROA 1 -13.575 38.051 29.162 1.00 39.7/8 C
ATOM 4 0 PROA 1 -14.097 37.126 29.753 1.00 38.67 0
ATOM 5 CB PROA 1 -11.243 39.010 29.398 1.00 37.79 C
ATOM 6 CG PROA 1 -10.636 38.128 30.469 1.00 38.69 C
ATOM 7 CD PROA 1 -11.368 38.593 31.729 1.00 37.10 C
ATOM 8 H2 PROA 1 -13.142 39.756 31.758 0.00 15.00 H
ATOM 9 H3 PROA 1 -13.429 38.158 31.502 0.00 15.00 H
ATOM 10 N GINA 2 -13.682 38.255 27.876 1.00 41.01 N

R

DL a—KR 4% BB T7I/EEIZATOM, FEIEL (LZHETATM)

v
QEFES
QEFEF& (EHTIFER N, akFE :CA, pikE CBHE)
DEHE L (3XFEXRED)
®Chain ID

@REEE (BRI T —IN—RBDESIZT—HIEH)

DO®QFENENIREFDX, y, ZEEIZ [A]

d0occupancy (ZDREFDEHHF. BHF(X1.00)

DR ERFB [A] (X ERBIT TRESNTULAEEDAEKRLH D) 23
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— 99, 999]RF&FT

— 36FT(MET
mMMCIFIZIZZ 5 ) il
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IR (PDB7A—< vk
TIZREMARK{T) D -
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SZ ARtV I 9T 7 AFLEL

PyMol

— http://www.pymol.org/
RasMol

— http://www.openrasmol.org/
Swiss-PdbViewer

— http://spdbv.vital-it.ch/

UCSF Chimera
— http://lwww.cgl.ucsf.edu/chimera/
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%EI:PF 1(1)

RCSBMOH A Tl Green Fluorescent Protein |Z & 3%

. 1={SAEYLTHD T, PDB IDI1GFLJ THHTHREL.
Structure Summaryz3&mnR9d 5

. PDBI7AILESA 9 O—KRLTTFRIMNTIZRE
. ChimeraTZ D774 ILEEAL

. A=—a—H5TSelect]—IChain ] —B | TBEZERLT-

2. I'Actions|—T Atoms/Bonds | —/I delete | CBEZHIl
&9 5 (splitL THhHBEEZcloseLTHERELY)

. TActions]—>TFocus | CHBEEREZSEZIAMRIIZED
&5
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%EI:PF 1 (2)

ZDRAVINIBEIT ENETZ TR THREDENLTHT D,
FHEHI(XSer65-Tyr66-Gly6 7h B FHMIZIRIEL TTES,

7. [Tools]—ISequence]—lSequence | TEH|ZFR <L .

Ser65-Tyr66-Gly67% &R

8. lActions]—TlAtoms/Bonds |—Ishow ] T oD iEESE

KRR

9. TActions |—IRibbon|—lhide | TCh DX

KTz HE(RIEEI D ZHEEE X)

DR

10.:BIRZZFRL . [File]—lSave Image ] CEH{EZRTE
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XiRta g S AR 134588 89.4
Bhi 5 08 (NMR) 12578 8.4
B FIRMER 3015 2.0
ZDith 412 0.3

« T UN)FRIEELAXIRIGmBESEITEIZEKY.,
TRBENRESNTLVS,

o BRYIIRESR LB EEEFIEMER
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PERET—ARIZFRNSEL

[ XBE SRS R IR

BT ILDIREE fom (D FREMHY) B

DFED LR Gl 2005 EEEFET
KRIEF BT —RIZEENLL EEZET—RIZ&8FEND
RK[RF HY BEEL

ETILE BE1D (B2 HIIZER) B

FEE DEIE nEEREE ETILEBEDELDOE
RFD5H%H i EF ETILEBEDIESDE

o XIRERBEERTATIEE *LT_(T@?J?{%%FHL‘TJﬁ\( KO TRFESLHERE
(resolution) MEADIEEDIEIE, 2.0~25 ANEFE. 1.5 ALLTEEE N EEE,
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fEmEaeEOBIHE(1)

e FHEREBPTIL. 2/N\D
B FHRAIE LA
A TS

PDBIZZE &SN TS
PERZIL. #2YIRL D&
INBE{ST (asymmetric

unit; JExT FRE{L)

BEBEL =2 /\OEH
FHEITHEE/ERALTLY
LHoENHMD

NFEARES




L

A=—a—®MDIFile]—

DDB IDIZ2CI12F3E5E
_TCIlFetch]

- FEmBEODBIRIZIL.
[Tools ]—THigh-
Order Structure |—
[Unit Cell I THERI®D &
JITIETET S

'Fetch by IDZERL .

Cell size; £9.015 69,015 52.890
Cell angles: 90.00 20,00 120.00
Mumber of SMTRY matrices: 12

Mumber of space group symmetries: 12
Mumber of MTRIX matrices: 0

—_z)voL
LLTDRRIZ
95

Cell size; 69,015 69.015 52.890

Cell angles: 90.00 90.00 120.00
Mumber of SMTRY matrices: 12
Mumber of space group symmetries: 12
Mumber of MTRIX matrices: 0

[¥ Use SMTRY records in PDB header | o=
- RH
[¥ Use CRYST1record if SMTRY records are missing

[v Use MTRI¥ records for non-crystallographic s

Cell origin |00 0 L —— jC_
- POLY,
Options | Close | Help 31




Biological assembly (unit) (1)

D5 F

« EYFRIICHEELSSE&/NR

Rl biological

assembly (unit) &S

© DFDORFMEAS, #E & D=
PMEEBA—BT HL. IbX
FREMICIEZ =D —ERL

NEFENLGNGEENHD

« RCSBDYALTIX

biological assembly® FE1E
MEHUO—KRTES

3PHVIZ&fxSh
TS PREE

Biological assembly® FE1ZE
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Biological assembly (unit) (2)

« ChimeraThiE{E%

1. A=a—0I
'Fetch by |
PDB IDIZ3

2. [Favorites._
Panel |z E R

3. 'biological
)y

_TIFetch]

~lle | —

D |7 ERL .

PHVZ 5 5E

— [ Model

unit]z%

= Model Panel — O >

D

=

A |5 | Name activate =
activate all

activate only
add/edit note...
atfributes...
biological unit
clipping...
close

compute 55

copy/combine...
deactivate

groupfungroup
hide ﬂ

+ favorites ¢ all

Configure... | Close | Help ‘
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Alternative conformation

fEmICITELSa T+ A—2T
VEFRDOEBOBENEEFEND
A[EEENH D

ZDEIEIGEE . XEREHT—4
NoiFoNAHBFEERTIE.
TNODEENFEEIGIZIEL
THERBRZDHIEITES
PDB774 JLTIX. occupancylZ

110V 68—715% £
1J:L)IJ\3L\E$*€5-2_~ ﬁu% ATOM 548 N AGLY A 70 8.699 28.734 14.638 0.75 16.18

— " o= ATOM 549 N BGLY A 70 8.755 28.829 14.563 0.25 15.67
Hi] @ﬁ%%*ﬁj&d) |1:E1:— Z*%E d ATOM 550 CA AGLY A 70 9.857 29.561 14.390 0.75 16.18
I 2

ATOM 551 CA BGLY A 70 9.772 29.792 14.136 0.25 18.27

— : ATOM 552 C AGLY A 70 10.666 29.621 15.667 0.75 11.67
;@H%s %?% 0)5%%% D 4] ATOM 553 C BGLY A 70 11.119 30.042 14.811 0.25 15.91
. . . ATOM 554 O AGLY A 70 10.224 29.152 16.720 0.75 15.70

- —_—
(17X =FB)IZ. aVTAA—q  arom 555 0 ey 2 70 12.083 30.400 14.131 0.25 22.24

VERRT BIDETLAT S 0\ 0

Alternate location Occupancy
indicator 34
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e ERSIc SH2RAA UV ERBERTFROEESARDILIE
&, IHCTZH

"H‘
P

Y (e 23]

[ Actions |—T Atoms/Bonds ]—[ show] [ Actions |—[ Atoms/Bonds | —
[ Actions ]—[Ribbon ]—Thide] backbone only]—chain trace |
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NMR¥E & D 451K

s IAEENERDETILOEREHETE

Hansd
* ETILEEDIELDEZE.

EDIEFEET S

- ETILEEDFEHEENODIELDE
RMSD (root-mean-square deviation)

RMSDz\/%ﬁl:‘ri ~(r)

r:JRFidDEEE
<r>: EHFEDRFI

D EER
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FEEDEE (1)

W N e

ERSrc SH2R ALV EEBRTFRDES =

KIZDNWTXIEBEENMRIEEZ LB T S
[File ] —[Fetch by ID] T1SHD% i<
BI#RIZIHCTZ L

[ Favorite ]| —IModel Panel %<

AEXDOESIZ. IHCTDTZY)yoLT
BIRL=D5. Igroup/ungrouplz2')vs

= Model Panel

- O *
D | [a]s]name | close =l
a 7| [w] 15HD compute 55
m copy/combine...
deatiate

hide

rmatch...

Ramachandran plot... J

v favorites © al

Configure... ‘ Close | Help ‘

- d >

LTEEﬁ D |

A|S|Name

ATERDESIZID 1.201T745 59 LTE
IRLI-D5, [Shift ]| F—Z#LEMASID
1.23%9')w%

[close |25y L TINLDEEFERHLCS

15HD
7 |[] [w] 1HCT

— activate all

activate only
add/edit note...

attributes...

biological unit

inning
compute 55 j

v| v favorites © al

Configure... ‘ Close | Help ‘
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tE1E

DLLER (2)

7. 1SHD&1HCTHE R
LImatchiz21)v%

BEnf=-o42kT
[OK ]

Chimera®Window®

8.

T&ERI
Ehnif=%s

b

BERENEIC

<) ERMS

28(90

D (0.933

A) RTINS

5 | Name
D

EEEEEEEEE
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fEEDLEER (3)




FEEDLEE (4)

- NMREEEIZDWWTIX. & °°T
ETILDColRF D F154%
ENSDT NDEHI(E
(RMSD)

« XIERBETITEERFMNS
ME
— B = 8n2/3 (Ar)?

— B=30TAr=1.07 A P
150 160 170 180 190 200 210 220 230 240 250

¢ ;ElFi—_ A %h\j(%[:\y§£[i residue number
NMRTHIBED [E5DE
M REZLMER]

R - X8
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BT IRMIEREE

) 1& :-DE]]- IEE: % E'E {ﬁl{& ﬁﬁ 5£ ‘ : J: é f Sample g § E § :ﬁgr::(r:rl:am and
g*ﬁ%ﬁg*ﬁ (Single- l\,"" olmlale] averaging

particle cryo-electron
microscopy) [Z&Y) . [RF

SIRREICI B RREE I - g |

SEFEMBEHRELNES '
*L-—Cb\é ] El_ectron @ 3D model

. fERIEFE &

¢ Z:?/ / {7%h\*§%ﬂ®~§i*\% lcouemdata Doerr, Nature Methods,
EZLdmE. Tnoxss [ .. 13,23(2016).
2BHENTED B

l Pick particles
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Electron Microscopy Data Bank

Cumulative number of maps released

 https://www.ebi.ac.uk/
pdbe/emdb/

s BFIEMEREIZEST
BILTLS

e NfEREE M ELTULNS
- BHFRHTIZLEA

A3
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BRI T —AIR—XEDEHE

e BRHI|T—AR—ZAA~AD)Y

— RCSBO &R ZEFEER D SequenceFT
o BEHI|T—EIR—AMSD)T
s ERBIMLDRFR
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BES T —AR—AMNDT

1. 32\ B T—2~—XUniProt
(http://www.uniprot.org/) Z i<

2. QuerylZSRC_HUMANE&EA AL Search ]

3. RRFEEDTDIZSIZ. “3D structure

databases’M o arhHlY . IHCTH
ISHDMWIEN TS LFHER T HE
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BECHMoDEFE (1)

. NCBI BLASTOHARZ70€X
(https://blast.ncbi.nim.nih.gov/Blast.cgi)

. [Protein BLAST1Z#%2')w%

. SBEDANR—UTIHCT B.fastaz2')v?y
BV ILT T RTGERIZTEATZHE. E
vas)yoyLT, aE—]

. BLASTOAR— DI Enter accession
number(s), gi(s), or FASTA sequence(s) |
TEXRANIYTDHRTHY )L, THEY 57 ]
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LA™ DIRFE (2)

. Choose Search Set@Database# [ Protein
|ZE%TE

Data Bank proteins (pdb)
7. [BLAST1&5')vY

" tandard Protein BLAST

'V NCBU BLAST/ blastp suite

blastn | blastp | blastx | tblastn | thlastx |

Enter Query Sequence

BLASTP programs search protein databases using a protein query. more... Reseipage Bookmark

Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &

>1HCT:E|PDEID|CHAT
MDSIOAEEWYE From
KHADGLCHRLTTVCE o[ ]

LDS YITSR
FNSLQOLV

Or, upload file &, |0

Job Title [1HCT-BIPDEIDICHAINISEQUENCE
Enter a descriptive title for your BLAST search @

[ Align two or more sequences &

Choose Search Set

ﬁ (bisliees |Protein Data Bank proteins(pdb)
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