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Protein Data Bank (PDB)
RINDE | BBRIGE DERS T FDILIRRE
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N—ZR

2014FARAFRATOHIY

F7EWebH A+

HAETH—DT—4

)23 £999,000

— KE : http://www.rcsb.org/
— R : http://www.ebi.ac.uk/pdbe/
— HZ: http://www.pdbj.org/
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« RCSBMH Ak (http://www.rcsb.org/)

a memeer of THe S IPIDEB | @ EMDataBank
An Information Portal to Biological Macromolecular Structures
As of Tuesday Apr 08, 2014 at 5 PM PDT there are 99293 Structures | PDB Statistics | b4 B @ =
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PROTEIN DATA BANK

Search Everything Author Macromolecule Sequence Ligand (7]

Advanced &= e.g., PDB ID, molecule name, author

Browse Search History , Previous Results

Biological Macromolecular Resource 3 New Features _Hide

- Latest release:
D Available on the Full Description April 2014

App Store

1 eatured Molecules Hide

Structural View of Biology List Wiew of Archive By: Title | Date | Category M

Structure Visualization
Molecule of the Month with JSmol

RecA and Rad51
Breakage of DMA is bad news, so cells have powerful methods to fix damaged DMNA, One . P
method trims the broken ends and then reconnects them back together. This is fast and |Web5|te Release Archive: |
easy, but has the disadvantage of possibly incorporating errors during the repair. Cells also

have a more accurate method to repair breaks that relies on duplicate copies of the genome. + RCSB PDB News Hide
This process is called homologous recombination, and rebuilds the damaged areas using an

ANDRGID APP ON

P> Google play

i PDB-101 Hide

Structural View of Biology
Understanding PDB Data
Malecule of the Month

Educational Resources intact copy as a template. Weekly | [£] Quarterly | Yearly
Author Profiles
Full Article 2014-04-08
Spring Newsletter
Published

Login to your Account
Register a New Account
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@ e.g., PDB ID, molecule name, author
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Structural View of Biology
Understanding PDE Data
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Advanced == e.g.. PDB ID, molecule name, author

Browse Search History , Previous Results

Structural View of Biology

e e  RATIONAL DESIGN OF POTENT, BIOAVAILABLE, NONPEPTIDE 1 HVR
Educational Resources | CYCLIC UREAS AS HIV PROTEASE INHIBITORS e -

Author Profiles

« 'PDB File (Text)J"éE?'J‘J?L, F*T;%é‘7
FAIVZREFEIZZEZY., TRIMNTIZRTEF




RBEET — 2D 4RI

. PDB ID[1HVRZ & ELEX TR

L I7AINESHoO—RL, TRIMNTIZRE
. Chimera 1.8.17 A3y |
AT ILD) v LEEE]

. A=a—DIFile]—IOpen]
T1HVR.pdb% i<




UCSF Chimera®i24E (1)

o |A

¥R

—XIADERIEZBLIENASRS YT

o

i

— X IADKRA—ILERLIEASRSYS
o X— L\

— X IDADH7
— X DADRA—)L%[B

NI EHLEASRS Y

¥R

10



UCSF Chimera®i24E (2)

« 1#1R (selection)
— ICtrl1Fx—ZH LA ED YD
— BIRE BT BB, TCtrl & Shift | F—Z LA A
SE')vD
— (AR LEWNESAREICU I F—Z LGNS ED)vIT

étﬁtrl?/\
% T. EiRgiZzf F->EE >Fz1o-0
0)J|LE( ?ﬂk
e JA—HA

— A=a—mMIlActions]—TFocus | GEIRESN-[RF%
IWNE N I
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AV

1. TActions]—[Atoms/Bonds]
—Ishow]

2. [Actions]—/IRibbon]
—[lhide]

3. [Actions]—IColor]
—Iby element]

o BIRLTWABEE(E E
REINF-IEFDRTRH
ZHd
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RRDEE(2)

o [Actions|—[Surface]
—Ishow] TH¥FFME
IR

e [Tools]—
[ Surface/Binding
Analysis |—
[ Coulombic Surface
Coloring I CRRERTY
X)L TERIT
(DLEFREDDDD)
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LAl DR

« »=a1—®MITools]—ISequence]—
Sequence]

= 1HVR.pdb (#0) chain A BN

File Edit Structure Headers MNumberings Tree Tools Preferences
1HVR.pdb (#0) chain A1 PQVTILWQRPLVT IKIIGGQLKEALLD/TGADDTVLEEMSLPGRWKPKMI GG|I
1HVR.pdb (#0) chain A1 GGF | KVRQYDQILIEICGHKAIGTVLVGPTPVINI IIGRNLLTQIGATLNF

1HVR.pdb (#0) chain A (29 non-gap residues)

Quit | Hide | Help |

< 1HVR.pdb (#0) chain B =Tm =

File Edit Structure Headers MNumberings Tree Tools Preferences
1HVR.pdb (#0) chain B 1 PQVT|LWQRPLVT IKI/GGQLKEALLDTGADDTVLEEMSLPGRWKPKMIGG/I
1HVR.pdb (#0) chain 551 GGF | KVRQYDQILIEIICGHKAIGTVLVGPTPVNI IIGRNLLTQIGATLNF

Quit| Hide | Help|

 TS/BERRT DL, THIRE L THRRS

—XDADERSYYT TrEEEZEIR
— IShiftJF—ZLENSERSYT TEM
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¢ KFHFEDRE

— XIREREERMOLEON-BEICIFKRIREFDEZREN
BFENTLVENIEN S V-, ERFRIDERMTHET S

- KFHEEZHMAT HERF(BERVEER) H DRI # 1

2.8A~35A

e A=a—MISelect]—IResidue]—
[XK21T)AHUREZER

o A=a—MITools]—IStructure
Analysis | —I FindHBond 1Z&3&iR L

HEDEOITETE
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B DR TRITSND

| C_xFIvy
Q H-E’nd Paramaters
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Ll
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A—a—MISelect|—IZone | % |t

ERSN S
[Select ]| —IName Selection | C:EIRFEFFETFEL

]
) SCEFIVY
Selact Zone Pa |.'=' EY &r

oms/bonds that meet all the chosen criteria below:
v 5.0 angstroms from currently selected atoms

BIRL, ADLS(HELIOK] | /5 Tmminin
SUBURMS5 AIZHDBEA |

Select all atoms/bonds of any residue in selection zone

Cancel | Help |

34¥:

TH&TE

19 EMNTES
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e A=a31—MIFile]—lSave Session As| T
FIRREZRFTES

o« RTELI-1EXKEE(L. IFilej—>IRestore
Session | CHEUNHIT EMNTES

o« BH{&ILIFile]—lSave Image | CRFETES

e [File]—>IClose Session | CA A E&ET—4
IXEAC L., FIHAIREBEICER S
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Discovery Studio Visualizer
(http://accelrys.com/products/discovery-
studio/visualization-download.php)

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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DHDZEFEULSUummaryz=xR-mr9 5

PDBI7A/IILE AR O—KLTTRIMTIZRTE
ChimeraCZ D771 ILZERAL
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CDIVNVEIF BINREZITROTREDHELZFET B,
FHEHILSer65-Tyr66-Gly6 7B FMIZIRILL TTES,

7. FTooIsJ—»rSequenceJ—>rSequenceJ’C@Eﬁ”’éi‘%'ﬁw
Ser65-Tyr66-Gly67% &R

8. [Actions]—IAtoms/Bonds]—Ishow | TN ioDiEE
TR~

9. lActions]—IRibbon]—lhide | TTNLDIZRED R
TR HE (RIEEBRZEHERE L)

10. I'Select]—IZone ITCNLDFREMNB5 ALINIZH D5 5%

A7 &R

11. FAgiQn_sJ—>FAtoms/BondSJ—>rshowj’Gi%*ﬂéhf:ﬁ%

A AR T

12. ZEiIRZFEPRL . [Filel—lSave Imagel CE{EZ&R1F
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PDB7#—~vk(1)

PDB77AI)LZET—FK/\wkZRALVTREIL
A bEIMS Tov7 1129 5ER 0945

%5,\32[5 DT AR FORBPHEE. XAFOT —IMELH N

HEADER HYDROLASE (ACID PROTEINASE) 14-FEB-94  1HVR
TITLE RATIONAL DESIGN OF POTENT, BIOAVAILABLE, NONPEPTIDE CYCLIC
TITLE 2 UREAS AS HIV PROTEASE INHIBITORS

COMPND MOL_ID: 1;

COMPND 2 MOLECULE: HIV-1 PROTEASE;

COMPND 3 CHAIN: A, B;

COMPND 4 ENGINEERED: YES

SOURCE MOL_ID: 1;

SOURCE 2 ORGANISM_SCIENTIFIG: HUMAN IMMUNODEFIGIENCY VIRUS 1;
SOURCE 3 ORGANISM_TAXID: 11676,

SOURCE 4 EXPRESSION_SYSTEM: ESCHERICHIA COLT;

SOURCE 5 EXPRESSION_SYSTEM_TAXID: 562

KEYWDS HYDROLASE (ACID PROTEINASE)

EXPDTA  X-RAY DIFFRACTION

AUTHOR C. —H. CHANG
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PDB7#—~<vk(2)

© @0 @®@e®

@ ® © @® O

ATOM 1 N PROA 1 -12.735 38.918 31.287 1.00
ATOM 2 CA PROA 1 -12.709 39.097 29.830 1.00
ATOM 3 G PROA 1 -13.575 38.051 29.162 1.00
ATOM 4 0 PROA 1 -14.097 37.126 29.753 1.00
ATOM 5 CB PROA 1 -11.243 39.010 29.398 1.00
ATOM 6 CG PROA 1 -10.636 38.128 30.469 1.00
ATOM 7 CD PROA 1 -11.368 38.593 31.729 1.00
ATOM 8 H2 PROA 1 -13.142 39.756 31.758 0.00
ATOM 9 H3 PROA 1 -13.429 38.158 31.502 0.00
ATOM 10 N GLNA 2 -13.682 38.255 27.876 1.00

DLa—K L& BE 7 /EEIZATOM., IEAZXE(ZHETATM)

QRFES

QEFEF& (EHET7IFER N, aftH CA, pR* :CBLLE)

@EREL (BXFERED)

®)Chain ID

OREES (BRIT—IN—XAHDEFIC—HSE D)

DO®QFTNZENREF DX, y, ZEEIZ [A]

A0occupancy (ZDEFDEHEAF. BEF(L£1.00)
MBEERFB [A ] (XRIERBN CTRESN TV IIGEEDAEEKLH D)

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

83
29
18
67
19
69
10
00
00
01

=TT OO0 OoCOooo=
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1 MR

XHRFE miBE R 87908 88.5
R S F08 (NMR) 10396 10.5
B FIAMER 746 0.8
Z Dt 243 0.2

a5

o 2T M)A XIREIEMmBEEREITEIZELY.,
UARBEEINREINTILNS,

e BUDIZFEALE IR TILIBX
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X RasERNE MBS R

YT ILDIREE fam (D TREEAHY) AR

NF=D LR L 2005 EFBEET
KFRIRF FERET—RIZEENZL BEET—2IZ8FEND
REKIRF HY BEEL

ETILE BE1D (BRI ER) B

FREDER S EEREE ETILEEDIESDOE
JRFD 5% mERF ETILEEDIELDOE

X REEERTETIXENLEITEIFBZR W =-N&>TRESLH FERE
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fEmEeOBIHE(1)

o FHemHTIX. Z/N\Y
BoHFHRRAIELH
A TLYS
PDBIZ& SN TLYS
FERRIE. #2YURL D
INBE{SI (asymmetric

unit; JEXTFRER (L)

L= /\0&H
FETHE/ERALTLY
LHED OIS
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TameiEIE

DHE(2)

A=a—mDIFile]—

DDB IDIZ2CI12EFE5E
_TClFetch]

- FEMmBEODEHIRIZIX.
[Tools ]—THigh-
Order Structure]—
[Unit Cell ITERI®D &
JITIETET S

'Fetch by ID1Z&3RL .

Cell angles: 90.00 20.00 120.00
Mumber of SMTRY matrices: 12

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

—_z7)voL
LITDOFERRIZ
CEA)

Cell size: 69,015 62.015 52,530

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 PDE header x| = E

[v Use CRYST1 record if SMTRY records are missing

[v se MTRI¥ records for non-crystallographic

Cell arigin 000
Mumber of ce QIE——»
-‘_I Delete copies

Options @ﬂ 26




Biological assembly

EYFRIIHEREL S S/
R4 \¥1‘%hﬂz€'b|ologﬁlgal \é)

assembly &M .5

TFDXIIRED, FERD
XIIMEEARA—ET B L.
QFE#WEELIZIJ:‘}%EKX)
%%L?%b\ 2 ENENG S Biological assembly ) FE1E
RCSBDO Y4 +TIlX
biological assembly® [t

BN ora—kTES

3PHVI[Z& i
TULNBEELE

>
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Alternative conformation

l 1157463/771-)‘—/3

g—@*
P
><
_&
2 X+
it o]
X =
\.|
\Er

i
T*’Eyﬂﬁlé ”%)
PDB774)VC(i occupancy(<
1EYINSNEHRES 2. [L
OB FEEHDEETRT
D, [RFRADKRESL DM
(17X=FH)IZ. AT+ A—3
VX BT HIDEEEAT S

110V 68—715% £

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

548 N AGLY A
549 N BGLY A
550 CA AGLY A
551 CA BGLY A
552 C AGLY A
553 C BGLY A
554 0 AGLY A
555 0 BGLY A

)

Alternate location

indicator

70
70
70
70
70
70
70
70

8.699
8.755
9.857
9.772
10.666
11.119
10.224
12.083

28.734
28.829
29.561
29.792
29.621
30.042
29.152
30.400

0.7
14.563 0.25 15.67
14.390 0.75 16.18
14.136 0.25 18.27
15.667 0.75 11.67
14.811 0.25 15.91
16.720 0.75 15.70
14.131 0.25 22.24
Occupancy
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NMR#E &

e EFSrc SH2ZRAA UV ERBRTFRDESADILIK
& . IHCTZES

[ Actions]—T Atoms/Bonds ]—[ show] [ Actions ]—I Atoms/Bonds ]—
[ Actions | —I Ribbon—Thide] [backbone only]—T[chain trace]
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c AABENEHDETILOEREHETRE

IRENS
o« ETILEEDILLDEZH,

EDIERET D

—-ETIIVEEDEEENLDILLDE
RMSD (root-mean-square deviation)
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EEDEEI (1)

W

ERSrc SH2RASV ERBRTFEDES | voinnd S
EIOVTXRBEENMRIBEE LB T D [ odmdimn ] e

copy/combine...

1.1..1.23H 1HCT
deactivate

[File |-l Fetch by IDJT1SHDZ /K @J
E4EIZ1IHCTZBIC

[ Favorite ]| - Model Panel 1z Bd< Camschandrn .|
AERDESIZ, IHCTDTEI)vHLT
ERL-DB. group/ungrouplz2')vo Configure...| Close | Help|
L—CE F?ﬁ & Model Panel )
CATROESIZID 1.20475 9L TE |[o] s -l e |2

RLI=DBL. IShift]F—ZF#RLEASID ) E
1.23%91)v%
. Tclose |22y L TN DEEEZRALCS

&l &

15HD activate only
=] add/edit note...

attributes...

biological unit

clipping

=

| * favorites O all
-

Conﬁgure...| Close| Help|
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5D LEER (2)

6. I Tools]—TI Structure Comparison]—
[MatchMaker ] & 2R [== m—

Reference structure: Structure(s) to match:

7. E ;( G)J:al:gjiil, 1HCT (#1.1)
[OKJ

between reference and match structure

. . ¢~ Spedific chain in reference structure
8 ‘ h I m e raa) WI n d OW d) with best-aligning chain in match structure
n

¢~ Spedific chain(s) in reference structure

—— with specific chain(s) in match structure
N t - == A — g (=)
n — —f— m S Alignment algorithm: Needleman-Wunsch — | Matrbx: BLOSUM-62 —i
= * = Gap opening penalb_.-‘E Gap extension penalty|71
g—
~ p A ﬁ' 9 O v Include secondary structure score (30%) Show parameters
v Compute secondary structure assignments

£)ERMSD(0.933 A) "o

Matching

N —
h‘ v Tterate by pruning long atom pairs until no pair exceeds:
,] \ m angstroms

I After superposition, compute structure-based multiple sequence alignment

Save settings Reset to defaults
‘l OK | Apply | Cancel | Help II

1SHD (#0)
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BEDLEE (4)

e NMREEEIZOUVNTIE., 2T

FETILDCURFD @i’;ﬁ%ﬁ
EHEENSDTHD | I D
F15{E (RMSD)
¢ XHREETIXRERF
AN N
— B = 8n?/3 (Ar)?
— B=30TAr=1.07 A 007150 160 170 180 190 200 210 220 230 240 250
. ;_u?]_‘# X ?ﬁ‘j(%b‘ﬁ% residue number

[X. NMRTHEED (X
S DEMNKRELMER]
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1. 32 I\JEERS|T—2~RX—XUniProt
(http://www.uniprot.org/) Z <

2. QuerylZSRC_HUMAN&E A A1LTSearch ]

3. BEFEEDTDIEFSIZ. “3D structure
databases’"DEo a3 hHBl . IHCTH
ISHDMEN TSI EFTERT H &
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BEEHMoDEFE ()

. NCBI BLASTO Y AMZ7 oA

(http://blast.ncbi.

nim.nih.gov/Blast.cgi)

. Basic BlastlZ@ /[ protein blast1z%2')v%
. SBEDAR—UTLIHCT B.fastazx2')vy

BV ILT IR TERIZEATZDE. B

UOHaY)vIL T,

[aE—]

. BLASTOAR— NI Enter accession

number(s), gi(s),

or FASTA sequence(s)1®
a2yl TBRYATIT ]

THXARTI)T7DF
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BECHMoDIRFRE (2)

6. Choose Search Set@®Database# [ Protein

Data Bank proteins (pdb)JIZ5%E
7. BLASTZV)v%

» NCBIi BLAST/ blastp suite Standard Protein BLAST

biastn | blastp | blastx | thlastn | tblastx |

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

Enter Query Sequence

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

>1HCT:B|EDBID (
¥ HAENPRGTFLVRESETTKGAYCLSVSDFDNAKGLNVEHYKIRK F"’"‘I:l
I —

Or, upload file

Job Title [1HCT BIPDBIDICHAIN|SEQUENCE |
Enter a descriptive fitle for your BLAST search @

[[] Align two or more sequences &

Choose Search Set

é Ll [Protein Data Bank proteins(pdb) v

@

Organism
Optional | ‘ [ Exclude '+

Enter organism commen name, binomial, or tax id. Only 20 top taxa will be shown. &
Exclude [ Models (xmixp) LI ironmental sample seq
Optional
Entrez Query [ | Youllll[3 Create custom database
Optional

Enter an Entrez query to limit search @

Program Selection
Algorithm (®) blastp (protein-protein BLAST)
PSI-BLAST (Position-Specific Iterated BLAST)
PHI-BLAST (Pattern Hit Initiated BLAST)
) DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)

Choose a BLAST algorithm &)

RIAST Search database Protein Data Bank oroteins/ndb) usina Blasto (protein-protein BLAST)

Resel page

Bookmark
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1. EZDR—U T, kadai.fastazERrL. CODERH%E

H DR INIBDILIREET—A
2. BEHI—EE100%NDEYDPDB
RCSBODY A FTREE &K

EREE &K
IDZRLT

— AUNJER . IUKRBEEREDHEZERET S
— PDBI7AILEA Y O—KRLTFRIMNYTIZBRET S

3. PDB774J)LZChimeraTClHZEx®

Z A

4. Asymmetric unitlZfg 28 Dbiological assembly A
EFENDEEIL. 1 DFRLTCHIBRE &

5. K BZpnglE X TRELT &L
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