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Protein Data Bank (PDB)

BONDE . REFODERS D FDILAKIEEE
IRE. AREALTWASHEHATHE—DT—2R—X
2017FARFFRTOIUR) $1F5913 8
F7EWebH 1k

— X [E: http://www.rcsb.org/

— FXJN - http://www.ebi.ac.uk/pdbe/

— B http://www.pdbj.org/
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RCSB® YA~ (http://www.rcsb.org/)

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

v An Information Portal to Sasrch Bv-PDB IB. AUor Misciomolecle: seaicnce o lasnds

o) 128962 Biologica! o€arcn by FUD U, aulnor, macromoiecule, sequence, or liganas
- Macromolecular Structures

PROTEIN DATA BANK Advanced Search | Browse by Annotations

.(.ln.,.... Workdwide
)auliank acn StructuralBiology Data Bank
,..~ .,A.. 4 ! e i .[j) | SRR Knowledgebase P bl

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,

”» i
Deposit 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

Ed Visualize biology, and beyond.

Analyze A Molecular View of HIV Therapy

2016
FASEB
BioArt
Winner

View animation
on PDB-101

# Download

B Learn




RCSB PDB  Deposit + Search~ Visualize ~ Analyze ~

S - L ) An Information Portal to == e
. J—) ) ) 1289 628 ological < R s s e S ﬂ
tations

PROTEIN DATA BANK Macromolecular Structur Sy

T $PDE @oreny il mme i 55"10’5“‘ 6y oo

« MIKREET R TEITFAMNMER
— {51 : “HIV Protease”, “Green Fluorescent Protein”, etc.
- PDB IDZEZIEE T & AIHE

— PDB ID: #IFINFLEHZHMFIXNENLLES. BILAFEE
T—RIZEEDID

— #5]: 1HVR, 1J4N, etc.
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Structure Summary 3D View Annotations Sequence Sequence Similarity Structure Similarity Experiment Literature

— Structure Summary : 12 (3X#k., #85L)
— Annotations : SLIAEE S ¥R, 773 —50 %8

— Sequence: 73X /BEFER5 ., 2 R iEE
— Experiment: 3L {F#&1& R TE i
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PROTEIN DATA BANK Macromolecular Structures

Advanced Search | Browse by Annotations

Wrldwide

Pgr=—— - EMDataBank :' ™ AECe
i for-101 *!E:Rﬁ g s st wess s .l 1] | anese™ Knowledgebase M...rd.aLc:\na‘ -

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

Biological Assembly 1 © AL IV I B Display Files -

- [PDB Formatlza2')voL. [ &&xT774
IWZRTFIZZED ., TRIMTIZRETE
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. I7AIILES Y A—KL. TRIMNTIZRE

Chimera® 742>

3T IV LEEE
A=—a—MIFile]—IOpen]
Tlhvr.pdbZ A<
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UCSF Chimera®4E (1)

o |H
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— RVADERIVERLGEN LN TYT

o

i

— R DADRA—IILERLENSR VY
e T—
—~ X DADARIVEHLENBRSYT

— X D)ADRA—ILEE
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UCSF Chimera®#4{E (2)

« &IR (selection)
— [Ctrl]F—Z# LN ED )Y
— BRZEMT BE(L. [Crl &M Shift 1 F—ZLEENASED
)7
— AW ECAFICU I F—Z LGNS ED VI T S LR

— M3 —T BREFAZRF-ERE S 2RBEIL AV FT
A2 ->DFDIBIZHEK

o JH—hHRA

— AZ=a—®dl Actions |—»TFocus I TEIRSN=[RFZILKFEK R
ERR
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e« A=a—mMIlActions|ZF
AV

1. TActions]—[Atoms/Bonds]
—Ishow]

2. [Actions ] —/IRibbon]
—lhide]

3. [Actions]—IColor]
—I'by element

« BRLTWSEEIL. &
IRENTF=[RFDORTRH
E1D
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R"IRDERE(2)

« [Actions]—ISurface]
—Ishow]THFRME
RN

« [Tools]—

[ Surface/Binding
Analysis |—

[ Coulombic Surface |
Coloring ] CEERTY #acss
¥ )L TR ST
(LRI IS)

15



FITADTE|

[ Favorites]—

[Command Line]Ta<Y
FAARDIT4—ILEERT
I'split]Z A 21LEnter

[ Favorites |— Model
Panel | z:#1R

Model Panel Tl S1MD 7
SLDFTIIEFTIZT S
EXF LT HDETILEIERTR
[ZTES

Cnmmnd:ﬁ

Activermodels: P o T 1 T 2T 2T 4 51 6 [

= Meodel Panel - O *
D | A| 5 |Name ctivate

0.1 7| ] 1HVR A activate all

0.2 7| W] 1HVR B B ——

1

KRR FERT
DYYEZ
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BoS D xR

+ *=a2—0I[Tools|—lSequence|—ISequence

“ 1HVR.pdb (#0) chain A l J

File Edit Structure Headers Numberings Tree Tools Preferences
1HVR.pdb (#0) chain A1 [PQVTILWQRPLVT IKI/IGGQLKEALLD[TGADDTVLEEMSLPGRWKPKMIGG|I
1HVR.pdb (#0) chain A1 GGF | KVRQYDQ I L IEI/CGHKAIGTVLVGPTPVINI I[GRNLLTQIGATLNF|
1HVR.pdb (#0) chain A (99 non-gap residues)

Quit | Hide | Help |

« 1HVR.pdb (#0) chain B IBEE

File Edit Structure Headers Numberings Tree Tools Preferences

1HVR.pdb (#0) chainB 1 PQV T|LWQRPLVT IKI/GGQLKEALLD[TGADDTVLEEMSLPGRWKPKMIGG I
1HVR.pdb (#0) chain 51 GGF | KVRQYDQILIEICGHKAIGTVLVGPTPVNI I[GRNLLTQ IGATLNF

Quit| Hide | Help|

o FI/BEEIRTHE ILAEELTEHEIRSINS
— YXDADERSYT T EIER
— [Shift| ¥ —Z#LEASERS YT TEM




SZ KEHRSE

R EXIZHEREK(.4) k%R - BRIEMHE/N(2.6)
KF:BERIZEMHERE/N(2.2) KFzr:-BRIEMHE/N(2.2)
KERFOEFHEEE BEFDRYITELLL
[RFIZ5IEFIFoNS

o— o+
KFHEA IR (2.8~3.3A)

BEREMEEOEVREFICHESEL:
KREETEEEDSWIRFD
FHBEFROEOEEEA

o ®\.
5~ o+ ;
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MEERDOEE (1)

» KFHEDRE

- XIRERBEEMOLEONT-BEICIFKRRFDEEZEN

EFENTWVGENZEMNZ VD, E

= [RFEIDEEETHIET S

- KFHFEEZEZHMAT HERF(BEXRVEER) H DRI #1a

2.8 A~ 35A

¢« A=a—MISelect]—IResidue]—
[XK21T)AHUREZER

e A=a—®MITools]—IStructure
Analysis | —TFindHBond 1R L

BDIOIZERTE
—IKEFEELT

B DIETRITIND

| == =FIvl
o H—B’nd Parameters

[EEEN |




MEERDEH (2)

BR7K T4 48 B 1F)

H U RXK2%EEIR

A=a—MISelect]—IZone | & [
EIRL. ADEOITERTE
SUAURMS5 AIZHBFHEM

FEIRSND

[Select | —[Name Selection | C:EIR&

TR TE

LIO

(3R F el EE R TR

34y

Hg CEMNTED

) CCETFIVY
= Select gone Par; o B e |
/bonds that meet all the chosen criteria below:
v W angstroms from currently selected atoms
= W angstroms from currently selected atoms
Select all atoms/bonds of any residue in selection zone
CCCCC | ‘ Help ‘

= tR7FL
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> —BDIRT

e« A=a—MIFile]—lSave Session As| Tk
FIREZREFETES

c RTFELI-1ESIKEE
Session | CTHEEUH

gld. [File]—IRestore
H9 CEMNTES

. E&IdIFilel—lSave Image | CIRETES

» [File]—>IClose Session | Ci A &T—4
IZEACon. FEAIRREBICES
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PDBIA+—< vk (1

Structure Summary 30D View Annotations Sequence Sequence Similarity Structure Similarity Expenment Literature
Biological Assembly 1 @ ‘ IS Display Files ~ JRCTIVEL 5110

FASTA Sequence

RATIONAL DESIGN OF POTENT, BIOAVAILABLE, NONF AS AS HIV
PROTEASE INHIBITORS PDB Format

DOI: 10.2210/pdb1hvr/pdb PDB Format (Header)

Classification. HYDROLASE /| HYDROLASE INHIBITOR

Deposited: 1994-02-14 Released: 1995-01-26

Deposition author(s): Chang, C.-H. mmCIF Format (Header)
Organism: Human immunodeficiency virus 1

* PDBI7AIVICIE, EERRT —3Z BT R FIFHMMNELEHEHS
NnTLS

- [Display Files|-IPDB Format| TH B %X/ ~9 H_¢&
MTEDS

mmCIF Format

»
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PDB7#+—~<vk(2)

S B

BER 21, 4

EARETFDEEIP

XRFEDT—EMNEHIN TS

HEADER
TITLE

TITLE

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

HYDROLASE (ACID PROTEINASE) 14-FEB-94  THVR
RATIONAL DESIGN OF POTENT, BIOAVAILABLE, NONPEPTIDE CYCLIC
2 UREAS AS HIV PROTEASE INHIBITORS

MOL_ID: 1;

2 MOLECULE: HIV-1 PROTEASE;

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

2 ORGANISM_SCIENTIFIC: HUMAN IMMUNODEFICIENGY VIRUS T1;

3 ORGANISM_TAXID:

11676

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

X-RAY DIFFRACTION
C. —H. CHANG
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PDB7#—~< vk (3)

© 2@ @O®

@ ® © O O

.00
.00
.00
.00
.00
.00
.00
.00
.00

M)

00

ATOM 1 N PROA 1 -12.735 38.918 31.287
ATOM 2 CA PROA 1 -12.709 39.097 29.830
ATOM 3 C PROA 1 -13.575 38.051 29.162
ATOM 4 0 PROA 1 -14.097 37.126 29.753
ATOM 5 CB PROA 1 -11.243 39.010 29.398
ATOM 6 CG PROA 1 -10.636 38.128 30.469
ATOM 7 CD PROA 1 -11.368 38.593 31.729
ATOM 8 H2 PROA 1 -13.142 39.756 31.758
ATOM 9 H3 PROA 1 -13.429 38.158 31.502
ATOM 10 N GINA 2 -13.682 38.255 27.876

DL a—K4 BT /EEIZATOM., JERZAE[XHETAT

QEFES

QFREFA (EHET7IFER N, at®E CA, pR*E :CBLE)

@EHELZ (3XFHRKID)

®)Chain ID

OREES (BRIT—IN—APDEFICT—HEE D)

DO®QZFENFENRF DX, v, ZFELZ [A]

d0occupancy (Z DR FDEH R F. @ FI[$£1.00)
(DR EREFB [A2] (XiFfERBIT TRESNTLWSISE DA EXRLH D)

39.
39.
39.
38.
37.
38.
37.
15.
15.
41,

83
29
18
67
19
69
10
00
00
01

=TT OOOOo0oOooo=2
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SZ ARtV INITT7AFL

PyMol

— http://www.pymol.org/
RasMol

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

— http://spdbv.vital-it.ch/

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

RCSB®M Y 1 Tl Green Fluorescent Protein |Z &%

. 1={EAEYFT HD T, PDB IDI1GFL I THHTHEREL.
Structure Summaryz3&kR9 5

. PDBI7AILES Y O—KRLTTFRYIMNTIZRE
. ChimeraTZ D774 ILERAL

A=—a—mi5TSelect]—Chain]—IB I TBEZEEIRLT-
% . [ Actions |- Atoms/Bonds | —I delete | CBEZ Hl|
&9 % (splitL TH5BEEZcloseLTHRLY)

[Actions | »>[Focus | CAIBEREZZEZIAVRIIZED
&5
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%EI:PF 1 (2)

CDEVINJBEIF BMREZI TR THREDENLZTHT 5,

AL

-

[XSer65- Tyr66 -Gly67Hh B EMIZIRIELTTES,

7. TTools]—ISequence]—ISequence ] TEEFIZEFRTRL.
Ser65-Tyr66-Gly67% &R

8. lActions]—IAtoms/Bonds]—Ishow I TCNoLDEEA
RN

9. TActions]—TRibbon]—lhide] TChoDFERED R
Kz HE (RIEEN D EHEE L)

10.:#IRZ#EFRL . [FileJ—lSave Image | CE{& R TE
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MAREERTE R

1 MR

Xkt antE E AR AT 115,419 89.5
BRE S 2£08 (NMR) 11,768 9.1
B FIRMER 1,459 1.1
Z Dt 316 0.2

=
« 2T UN)FOEAESAXIEIERIBERITEIZKY.,
MIAEENRESNTLNS,
« BRUDKE IR LS X
o XiRfGmEBERITEIZDOWLTIX, X[Ef

4+
an
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PERET—ARIZRNBEL

| xRN AR P

ST ILDIREE taem (O FREMHY) Bk

DFED LR HL 200 EEEFT
KFRIRF EET—2IZ&FENLEN BEZET—RIZ&FEND
REIRF HY BEEL

ETILE BE1D (B2 HIIZER) B2

FEE DIEHE S EEREE ETIEEDIESDOE
JRF®D 5% m E EF ETILEEDIESDE

I XBERBERITETEENS HIE?JH%%FHL\T_#( KO TRFEDNFRHEE
(resolution) NEADFEEDIEIE, 2.0~2.5 ADXVEE. 1.5 ALLTIEEE R fREE,
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TmmiEEDBIE (1)

e $EErPTIL. 2/N\D
B FHFRAIE L
ATLVS

PDBIZZE &SN TLVS
PEFZ(L. #8VURLD &
INBEAST (asymmetric

unit; JEXT FRER (L)

BEIELT=32 N\ E& 5
FRICHRE/ERLTL
LHENHMD

5 \¥FEEI7K$%*A




TamRtEIE

DHE(2)

A=a—mMIFile]—

_ Tl Fetch]

!f\I:I EEI*%
[Tools]—High-

'Fetch by ID1%&3RL .
PDB IDIZ2CI1I2FIEE

DBIITIZIE,

Order Structure |—

[Unit Cell | THX
SIZIETET S

DFS

Molecule: 242 —l|

Space groups P62 2
Cell size; 69,015 69,015 52,890
Cell angles: 90.00 290.00 120.00
Mumber of SMTRY matrices: 12

Mumber of space group symmetries: 12

—&=)yIL
LITDRRIC
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
[v Use CRYST1 record if SMTRY records are missing

[+ se MTRI¥ records for non-crystallographic

Cell origin |00 —— %

-
299
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Biological assembly (unit) (1)

« EYFRIICHEEL>SE&/NMR

« DFOXFIED. FERD R

 RCSBDOYAFTIE

3PHVIZ&fFSh
TS EELE

D 5> FHE R Zbiological
assembly (unit)&FES

MELEAR—ET L. FEX

MBI ZEHRO—8L
MNEENANMES A5 Biological assembly® FE1E

biological assembly® FE1E
AEHoO—KTES
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Biological assembly (unit)(2)

« ChimeraThDIE{EE
1. A=a—l

3.

'Fetch by |
PDB IDIZ3

.[Favorites |
Panel |z E R

'biological
)y

_ Tl Fetch,

Flle |—

D 17 ERL .

PHVZA R TE

— I Model

unit]z%

= Model Panel

— a X

D

=

AlS | Hame

activate al

activate all

activate only

add/edit note...

E biological unit ->

attributes

clipping...

close

compute S5

copy/combine...

deactivate

groupfungroup

Configur

hide j

+ favortes © all

B | Close | Help |
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Alternative conformation

fEERIZITELGSO T+ A— T
VEFOBEBOBENEEND
AIEEEM B D

CDEIGHEE XRERT—4
NoFoNbdEFEERKTIE.
TNoDEENFEEIEGICEL
THRBRZADHTLEITES
PDBZ74 JLTCI&. occupancylZ

110V 68715 &
1;LJIJ\5L\E£“§5-2~ ﬁu% ATOM 548 N AGLY A 70 8.699 28.734 14.638 0.75 16.18

. " = ATOM 549 N BGLY A 70 8.755 28.829 14.563 0.25 15.67
Bl] @Jﬁ?&*ﬁ;&d)@ z—t"c‘i%'a_ ATOM 550 CA AGLY A 70 9.857 29.561 14.390 0.75 16.18
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
;G)H%‘ Jﬁ?% 0)5%%% D 4] ATOM 553 C BGLY A 70 11.119 30.042 14.811 0.25 15.91
. _ . R ATOM 554 O AGLY A 70 10.224 29.152 16.720 0.75 15.70
(17}'{% E ) [h\ j/jj-)(—ya ATOM 555 O BGLY A 70 12.083 30.400 14.131 0.25 22.24

VERATBHIDERATS 4 4

Alternate location Occupancy
indicator 34



NMR#¥E &

e ERSrc SH2RAA UV EREBRITFROEESADILIK
& . IHCT#E

.~ ‘.!.

[ Actions ]—[ Atoms/Bonds |—T show] [ Actions ]—[ Atoms/Bonds |—
[ Actions ]— [ Ribbon—Thide] [backbone only]—T[chain trace ]
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NMR#&E 15 D 4510

UAREENERDETILOEREHLETE

BHansd
ETIEBEDIELDEZER

EDEFEET S

—-ETIIVEEDEEENLDIESDE
RMSD (root-mean-square deviation)

RMSD :J%i‘n (r)

I’i : %%'@4@*;%

<r>: FEHEEDETFIDERE
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EEDLEE (1)

%90!\’!*

ERSrc SH2RAAM D EREBRTFRDER
RIZOWVWTXIREBEENMRIB EXLLET S

[File | —[Fetch by ID]T1SHD%B<
BIFRIZ1IHCTARAL
[ Favorite | —[ Model Panel 1ZBd<

ALEDOELSIZ, IHCTOFEI)vHILT
EIRL=D5. Igroup/ungrouplZ4')v4
LTER

ATRDESIZID 1.201T7E 09I L TE
RLI=DBL . IShift)F—ZF#LEASID
1.23%91)v%

[close | Z2) v LTIhoDEEEXEECS

= Model Panel

D | A|S|Name |

=

|« 15HD

1.1 1.23[E(=]E] copy/combine

hide

match...

Ramachandran plot... J

+ favorites © all

figure... | Close ‘ Help |

= Model Panel

- O >

o | |a|s|name =

0 F|&M 15HD
| [ 1HCT

activate all

activate only
add/edit note...

attributes...
biological unit

=

compute 55 ﬂ

+ favorites  all

onfigure... | Close ‘ Help |
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t&1s

FEDELER (2)

7. 1SHD&1HCTAER
LImatchi&2')v%

I[WNf-o4> kT
[OK ]

8.

T&ERIZ
EhnifzE

b B

. Chimera®Windowd)
BERAEHEIC

) ERMS

#(90

D (0.933

A) AR RENS

= Model Panel

[ A
A

ID A|S | Name
[T |[w] [w] D
T[] [

EEEEEEEEE
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EEDLEE (3)




EEDLEE (4)

» NMREBE(ICDWTIR. & MR

7L DOCoETF DT 194 g;izﬁ';/'; |
ErLOThOPHE ) ) BEERXER
(RMSD)

+ XEBETITERERFHL
]

— B =8n?/3 (Ar)?

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

° 5J]E]|1F§_ N ?75‘\7(2%\5%%[1\ residue number
NMRTHBEDILSDE
MRELMER]

r
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= IAMERIA

- EREFEMBEICLD T e O
B3HIFARAT (single-
particle cryo-electron '

!
microscopy) [Z&kY . [RF G G %} —

CIEIAE
Al

HIEEE

»
o))
3
©
@
SEEE

DREEICHONRAEER

_ . o ~ Freeze
SETEMEHESES l
h-t[/ \é J rili?:(;g::ope .@ 3D model
+ ERIETE &
. N O fmr FE N % wm i —p ollect data
BUONTENEHDLTER lc i Doerr, Nature Methods,

EELOGE . TNLELS ., 13,23(2016).
ZBCENTES | Soctons

l Pick particles
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Electron Microscopy Data Bank

Cumulative number of maps released

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

« BFIHEMEREICELOT
RESNT-FBEIXIEAR
WAL Tl

» HDEEEEDR ELTULNS

— BRFEETTIEL8 A T
MEx =

| \/\\w\/
0
2002 2004 2006 2008 2010 2012 2014 2016
Yea

Resolution trends
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BESI T —RN—REDEHE

o BT —RAR—ZA~AD)Y

— RCSBO R ZRFEER D SequenceZT
o BLHIT—RAR—AMDY
e FRHIMCDIRFR
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BRI T —RIR—ZAMNS5DY Y

1. 3N EEH|T—FRX—XUniProt
(http://www.uniprot.org/) Z <

2. QuerylZSRC_HUMAN&EA H1LTSearch]

3. RRFEREDTDIFSIZ. “3D structure

databases’ Do ahHlY . IHCTAS
ISHDAIRN TIVNSZEETERT HE
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BEEHMDIRFE (1)

. NCBI BLASTOHAMMZ70tA&
(http://blast.ncbi.nlm.nih.gov/Blast.cgi)

. [Protein BLAST1Z#%2')v%

. EBEDR—UTLIHCT B.fastazs')vy
BV ILT T RTERIZEALZHE E
a2y yLT, IaE—]

. BLASTOAR—T M IEnter accession
number(s), gi(s), or FASTA sequence(s)|®
THFRARZYT7 DR THY)yHIL, TBRYFFIT )
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LA DFRFE (2)

. Choose Search Set® Database# [ Protein
|ZERTE

Data Bank proteins (pdb)
7. I[BLASTZ#2')v%9

" 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
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ﬁ paiabass [Protein Data Bank proteins(pdb)

g ]
Optional ‘ | [JExclude '+

ENter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &
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RIAST Search database Protein Data Bank proteins(pdb) using Blastp (protein-protein BLAST)
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