TR30FE4H19H
BENAA A TR T RERE

AREET —3N—RE

RRRXRFRFREFEMEFHEFR
TIVINAA A TAITAIR
HEMRI=VE
FH &




A TE

4H198 (K)

BY . FH &

AR MARBET —IN—ADFALILAKRBEET —2DRI{R1E
4H26H (K)

HE: KHER

AR XIREREERTICKIIALERBEREDAVITAIRTAIR
58108 (K)

HY . FH &

AR ALREEN D FEEHRE

58178 (XK)

By BKE#ZED

NE: AAKEBEDETIVT




AHDEEATR

c IUNDEIMAREET —AIN—X
— R®R

- T—ANForA—k

o TIREET—RDE[1RIE

c MIAEET I 74— VE

o BRH|T—AR—XEDEE




BOINDBEDREE()

Vi

= S L ARISH T

— 20/EEDIEL T/ e
— LBEDH

» RYNTFE

. 7

Ll I”

— PE/BHARTFREES
NLTEALI-ED
CH, CH, CH, CH,
"NH,— c|:H c—O0 = NH;- Cl)H C—O0" )+NH3—(|3H cle—c—o‘+ H,0
[ [ l
RITFREEE



- BEHK )
— 1ARKDRYRTFKH RUINGE N
(FzA2)DBE5 gzao ) ([ Frqo
« Z=IR
- EHORYRTFRED 5&2 i
YA & E:g
. OIS LS i R
_ ERANBY AR TR D 3T (AR :
5% SOl RIBE RO :
ZELHL L L :




URBET —3N—A

Protein Data Bank (PDB)

BONDE . BERFDERETFDILAEEST
IRE. AFEALTOWSHATH—DT—2R—X
2018F4AF R THOIUNIZITHI14 5
F7EWebH Ak

— KE : http://www.rcsb.org/

— FXJM - https://www.ebi.ac.uk/pdbe/

— BZK:https://pdbj.org/
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RCSB®M A k (http://www.rcsb.org/)

RCSB PDB  Deposit + Search ~ Visualize ~ Analyze + Download ~ Learn ~ More ~

139357 Biological
Macromolecular Structures Search by PDB ID hor, macromolecule, sequence, or ligands
Enabling Breakthroughs in

PROTEIN DATA B AN K Research and Education Advanced Search | Browse by Annotations

T EAL R

- r Werlcwid
i Poe-101 [-Tolsi-¥ FULEERY Iyl enr

Feundatian

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.

#® Deposit

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

4l Visualize biology, and beyond.

New Video: What is a Protein?
Analyze

#» Download

WHAT IS A

W Learn PROTEIN?




RCSB PDB  Deposit + Search ~ Visualize ~

139357 Biolgicl
J_) h) Macromolecular Stru t PDB ID, author, macromolecule, sequence, or ligands
_./\ |- En ablin gB eakthro ( J

PROTEIN DATA BANK Researc h and Education Advanced Search | Browse by Annotations
R £ @ plimee (9 e 6voo I

. _LM:*E‘i TR T ETFRAMER
— {51 : “HIV Protease”, “Green Fluorescent Protein”, etc.
- PDB IDZER{EE T S & AHEE

— PDB ID: #FIXFEEHFINFNLLEL. BILKEE
T—RZEFHDID

— f5]: 1HVR, 1J4N, etc.
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Advanced Search | Browse by Annotations

— Structure Summary: #EEE(?CT'TX HH Ak )
— Annotations: IL{IAfEE 5, T73)—57

— Sequence: 73 /EREEHI . 2 RIEE
— Experiment: 3L {F#&i& R E ;%
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ence Similarity Structure Similarity Experiment
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UCSF Chimera® /£ (2)
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)7
— A WNWECAFICU I F—ZF LGNS ED )y I T S L8R

— M3 —T BREFAZRF-ERE S 2REEIL AV FT
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« TH—HRA

— A=a—®mMlActions|—TFocus ITERNT-IRFZILKRFE R
EEA
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1. TActions]—lAtoms/Bonds ]
—Ishow]

2. [Actions]—/IRibbon]
—lhide]

3. TActions]—TIColor]
—I'by element

« BIRLTWAEBEEIZ, &
RENF=-IRFDOFTRTH
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R"IRDERE(2)

« [Actions]—[Surface]
—Ishow ] THFFRME

TR

« [Tools]—
[ Surface/Binding
Analysis |—

[ Coulombic Surface

Coloring I CEMNR
X)L TERIT

T

(D LERAINND)
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« A=a—®MITools]—ISequence]—ISequence]

(< 1HVR.pdb (#0) chain A [E=SREERC)

File Edit Structure Headers Numberings Tree Tools Preferences

1HVR.pdb (#0) chain A1 [PQVT|ILWQRPLVT IKI/GCQLKEALLD/TGADDTVLEEMSLPGRWKPKMI GG/
1HVR.pdb (#0) chain %51 GGF | KVRQYDQIL I EI[CGHKAIGTVLVGPTPVNI I[GRNLLTQIGATLNF

1HVR.pdb (#0) chain A (99 non-gap residues) Quit | Hide | Help |

h

> - I
< 1HVR.pdb (#0) chain B =[BT
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 A EBELTEHEIRSINS
— XD ADERSYYT THEEEER
[Shift] ¥—ZLENSERSYS TEM
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- KFHFEEZEZHMAT HERF(BERCEER) DRI #1a

28 A~ 35A | SCEFIVY

« A=a—MISelect]—IResiduel]— oem

" inter-model

N
[XK2]TYH o REER
J / Jc ["JLabel H-bond with distance * both

Relax H-bond constraints

0.4  angstroms

Relax constraints by: =
20.0 degrees

e A—a—@ITools]—IStructure
Analysis | —TFindHBond 1R L
BEDESIZHTE O

¥ Incude intra-residue H-bonds

KEHEENEROBTERREND o

™ Retain currently displayed H-bonds

™ Write information to file
I Write information to reply log

Applv| Cluse| Help|
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[Select |—[Name Selection | G:EIRER
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(X JRF Rl EE R TR

Ut

Hg CEMNTED

) CCETFIVY
one P |':' @&ﬁ

at meet all the chosen criteria below:

v 5.0  angstroms from
=|5.0  angstroms from

Select all atoms/bonds of any residue in selection zone

CCCCC I‘Help‘

currently selected atoms
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= R7FL
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A=a—MIFile]—lSave
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REL-1EXIRREIL, TFile]
—[Restore Session | THEX

HIZEMTES
E{Z&ILIFile ] >l Save
Image | TIRFTES

[ File | —[Close Session ] T

MIAEET—ARZFCSN,
PEPIRREIZR S

=. Save Image - ([l X

Folder: |C:¥Users¥student¥Desktop ﬂ

IntelGraphicsProfiles¥
Links¥
Local Settings
MicrosoftEdgeBackupsy
Musicy
My Documentsy

|~

Transparent background [en

TV o

DNs

I Use print units

Rendering: Chimera —

persample: 3x3 —
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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 RIFHMMNELEHEHS
NnTLS

- [Display Files|—-IPDB Format| TH B %X R9 H_¢&
MTEDS

mmCIF Format

»
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PDB7#+—~<vk(2)

S BH

HEADER
TITLE

TITLE

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

=11 bl = SR
XHERFDT—

MOL_ID: 1;

RSN FDARR

—IDEHSNTLD

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

2 MOLECULE: HIV-1 PROTEASE;

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

2 ORGANISM_SCIENTIFIGC: 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®

DL a—K 4 GELE 7 /EEIZATOM. JEAZ#EILIHETATM)

—

)N Y G G G G G G G—

©@ ® © O O

-12. 735
-12. 709
-13. 575
-14.097
-11. 243
-10. 636
-11. 368
-13. 142
-13. 429
-13. 682

38.
39.
38.
37.
39.
38.
38.
39.
38.

38.

918
097
051
126
010
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593
156
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255

31.
29.
29.
29.
29.
30.
31.
31.
31.

21.
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830
162
153
398
469
129
158
502
876

.00

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

.00

QEREFRA (EET7IFER N, at®E CA, pR*E :CBLE)

ATOM 1 N PROA
ATOM 2 CA PRO A
ATOM 3 C PROA
ATOM 4 0 PROA
ATOM 5 CB PRO A
ATOM 6 CG PRO A
ATOM 7 CD PRO A
ATOM 8 H2 PRO A
ATOM 9 H3 PRO A
ATOM 10 N GLN A

QEFESE

DiEE L (3XFXRED)

®Chain ID

OEREES (BT —IN—AFDESFIC—

DO®QFENENRF DX, y, ZEEIZ [A]

d0occupancy (Z DR FDEH R F. @FI[$£1.00)
DR ERFB [A2] (XiFERBIT TRESNTULSEEDAEKRLHD)

BStED)

39.
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37.
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15.
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41,

83
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01

=TT OO ocooo=
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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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Structure Summaryz3&RR9 5

. PDBI77A4ILEA S O—KRLTTRIMNYTIZBRTE
. ChimeraTZ D774 ILERAL
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[Actions | —>[Focus | CHRIBEEREZEZ DA VRDIZED
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CDRIVNVEIE N R=ZITROTIHBDEHENLEZTHT S,

FE

sJ

[XSer65-Tyr66-Gly6 7N BFEMIZIRIELTTES,
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RN

9. TActions]—TRibbon]—Thide] TChEDFERED R
KrzHE (RIEEN D EHEE L)

10.:#IRZE#EFRL . [File]—lSave Image | CE{&ZRTE
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famRiEIE

DHE(2)

A=a—mMIFile]—

_ Tl Fetch]

- HEmBEEDHEIRIC
[Tools]—[High-

'Fetch by ID1Z&3RL .
PDB IDIZ2CI1I2FIEE

3.

Order Structure |—

[Unit Cell I TAKX
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
LLTDRRIC
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 |

% i

lF
2097
Delete Copies

Options EM 32

[v Use CRYST1 record if SMTRY records are missing

[+ se MTRI¥ records for non-crystallographic

Cell origin |000




Biological assembly (unit) (1)

« EYFRICHEEELID&/MR

o« DFOXIED. FERD R

« RCSBDYALTIE

3PHVIZ&ffSh
TS EELE

D 5> FHE Rz biological
assembly (unit) &S

MELBA—BT DL, IEX

MEBEAICIEZE=RD—ERL o
NEENEMES A2 Biological assembly @ FE1Z

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

* Chlmera‘t\:o) *;Tg 1,E if Iz MD:EISPEr::lme _acth.fatDe x;
p— T M activate all
1.}:1_0)r_||ej_) - activate only

add/edit note...

Fetch by IDJZ&iRL e
PDB IDIZ3PHVAEHEE T

close

-’ -t- r FetC h - cnt;ir:'ncpuuriebi:es...

deactivate

2. Favorites |—[ Model pomeme |

Panel |7 EIR . ores

3. 'biological unit]Z&% Conowre.. | cose b |
)
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Alternative conformation

fEERICITELSO T4+ A3
VERFDOBEBOEENEFND
ATEEMEDM B D

D &IEIGE . XERERT—4
NoiFbNbBFEEMTIL.
TNODEENFEEIGICEL
THEHMRZASEICHD
PDBZ74 JLTCI&. occupancylZ

110V 68715 &
1¢J:L)/J\3L\Eﬂ§'—j_-i\ ﬁu% ATOM 548 N AGLY A 70 8.699 28.734 14.638 0.75 16.18

L " - ATOM 549 N BGLY A 70 8.755 28.829 14.563 0.25 15.67
Bl] @Jﬁ?%*ﬁﬂ@@*ﬁfij_ 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

- s ATOM 552 C AGLY A 70 10.666 29.621 15.667 0.75 11.67
;@H%‘ Jﬁ?% @ﬁ%%% G)FEﬁ 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
(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
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—ETILEEDEEENLDIELDE
RMSD (root-mean-square deviation)
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EEDLEE (4)
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« KEREFHEMEEICELD 3 SIOTEE i
ss2 L 73 . - Sample ololmle| alignmentand
B} T2 H7 (single- V Sislalg] oS

particle cryo-electron
microscopy) IZ&Y . [RF
DRREICIB S D R REEHF
DEFIEMERBENFL
NnTLS

. FERILTFE

!
%Ewm

!

@ l Electron 3D model
1 microscope

o 2N O = N K wm i =l Collect data
?// \O%h\@yﬂozymlﬁ l Doerr, Nature Methods,
EZEdiEE. TNLEESL [ .. 13,23(2016).
ZBIEMTED .
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Electron Microscopy Data Bank

Cumulative number of maps released

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

» BEFIBRMEAIZEST
RESNT-IBEIXFR
=ML TS

+ DEERELRLELTLNS

— B FREMTE1.8 A ognom
M E =

Resolution trends
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BRI T —RIR—ZAMNS5DY Y

1. 22 IND BT —2X—XUniProt
(http://www.uniprot.org/) Z <

2. QuerylZSRC_HUMAN&EA A1LTSearch

3. REHERDTDIESIZ. “3D structure
databases’M o arhiHlY . IHCTAS
ISHDMIEN TINSEZTERT H L
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BECHIMo DR (1)

. NCBI BLASTOHYAMMZ70tAX
(https://blast.ncbi.nim.nih.gov/Blast.cgi)

. [Protein BLAST1&7')wv%

. EBEDAR—IUTLIHCT B.fastaz2')vy
BV VILT I RTGERIZZEZALEDHE. E
OCaEIYyILT, IaE—]

. BLASTOAR—T Ml Enter accession
number(s), gi(s), or FASTA sequence(s) M
TEXANTIYT DR THIYYHL, TRRYT T ]
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LA DFEFE (2)

. Choose Search Set@® Database# [ Protein
|ZERTE

Data Bank proteins (pdb)
7. IBLASTZ2')v9

" 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 paiabass [Protein Data Bank proteins(pdb)

g ]
Optional ‘ | [JExclude '+

ENter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &
Exclude [ Models (xXm/XP) C] Uncuttur ironmental sample
Optional
Entrez Query I | YoullllT§ Create custom database
Optional

Enter an Enirez query to limit search @)

Program Selection
Algorithm

blastp (protein-protein BLAST)

(O PSI-BLAST (Position-Specific lterated BLAST)

O PHI-BLAST (Pattern Hit Initiated BLAST)

O DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algorithm @)

RIAST Search database Protein Data Bank proteins(pdb) using Blastp (protein-protein BLAST)
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1. EZEDR—IU T, kadai.fastazR;RL. COEHIZEL
DAVINIBEDIKREET —FEREE L

2. BI—BEIMMEELEVLDOPDB IDZFHLVTRCSB
DHATEREREE L
— RUNVBA.IIARBEREDHEEWERET S

3. PDB77AJLZChimeraTlZERTHE &L

4. Biological assembly®d £k &ZPNGE X THREL &

— BEAREEBLTWAESIE. BEOEINNEDFAh
HOMBESZERTBHE
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