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UniProt o BLAST  Align  Peptidesearch  IDmapping SPARQL Release 2022 01 | Statistics & @ & Help
[oXe]

Find your protein
UniProtKB | SARS-CoV-2 main protease I

Advanced | List JESEEI
Examples: Insulin, APP, Human, P05067, organism_id:9606

u Feedback

UniProt is the world’s leading high-quality, comprehensive and freely accessible resource of protein sequence and functional information. Cite UniProt ”

Help

(1) Accessing UniProt programmatically? Have a look at the new APl documentation.

Proteins Species Brotein Clu
UniProt Knowledgebase Proteomes AL
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UniProt @ BLAST Align Peptidesearch IDmapping SPARQL  UniProtke =
BeTA @

SARS-CoV-2 main protease Advanced | List L] & dvr & Help

Status

% Reviewed (Swiss-Prot) (19) U n i P rotKB 23 reSUItS

Unreviewed (TrEMBL) (4)
&, Download View: Table ) Card @ <€ Share ¥

Taxonomy

I [J % PODTD1-R1AB_SARS2

Filter by taxonomy Replicase polyprotein 1ab - Severe acute respiratory syndrome coronavirus 2 (2019-nCoV) (SARS-CoV-2) - Gene: rep - 7096 amino acids - Evidence
at protein level - Annotation score: @9

Proteins with

St
[+
#Endonuclease #Exonuclease #Helicase #Hydrolase #lyase #Methyltransferase #MNuclease #Mucleotidyltransferase #Protease #RMA-binding é
3D structure (8) #RMA-directed RNA polymerase #Thiol protease #Transferase #Activation of host autophagy by virus #Decay of host mRNAs by virus E
Acti ite (5) #Eukaryotic host gene expression shutoff by virus #Eukaryotic host translation shutoff by virus #Host gene expression shutoff by virus #Host mRNA suppression by virus - |
ctive site

#Host-virus interaction #Inhibition of host innate immune response by virus #Inhibition of host interferon signaling pathway by virus #Inhibition of host IRF3 by virus
Activity regulation (3) #Inhibition of host 1SG15 by virus #Inhibition of host NF-kappa-B by virus #Inhibition of host RLR pathway by virus #Inhibition of host TBK1 by virus

Alternative products (isoforms) #Inhibition of host TLR pathway by virus #Modulation of host ubiquitin pathway by viral deubiguitinase #Modulation of host ubiquitin pathway by virus #Ubl conjugation pathw

(7) #Viral immunoevasion #Viral RNA replication

Alternative splicing (2)

28 domains + 45reviewed variants + 19 active sites - 2 isoforms - 120interactions - 830 3D structures - 22 reviewed publications
More items

[J % PODTC1:-R1A_SARS2
Protein existence

Replicase polyprotein 1a - Severe acute respiratory syndrome coronavirus 2 (2019-nCoV) (SARS-CoV-2) - 4405 amino acids - Evidence at protein
Protein level (21) level - Annotation score:

. : - #Endonuclease #Hydrolase #Nuclease #Protease #RMNA-binding #Thiol protease #Activation of host autophagy by virus #Decay of host mRMNAs by virus
nmnlnowg

REBEHME, RELE-NT
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UnIPrOl'. .‘ BLAST Align Peptide search ID mapping SPARQL UniProtKB - Advanced | List [EESIZELI) & @ & Help
BETA @@

Function

Names & Taxonomy
Subcellular Location

Phenotypes ]

PTM/Processing

- ' 5
SOURCE IDENTIFIER METHOD RESOLUTION CHAIN POSITIONS LINKS b
Interaction -- Select-- --Select-- v o
| -]
|structure PDB SR7Y X-ray 1.65A A 3264-3569 PDBe-RCSB-PDB-PDBj-PDBsum &
; 3
Family & Domains PDB 5R7Z X-ray 1.59A A 3264-3569 PDBe-RCSB-PDB-PDBj-PDBsum & E
PDB 5R80 X-ray 1.93A A 3264-3569 PDBe-RCSB-PDB-PDBj-PDBsum &
Sequence & Isoform
PDB 5R81 X-ray 1.95A A 3264-3569 PDBe-RCSB-PDB-PDBj-PDBsum &
Similar Proteins PDB 5R32 X-ray 1314 A 3264-3569 PDBe-RCSB-PDB-PDBj-PDBsum &
PDB 5R83 K-ray 1.58 A A 3264-3569 PDBe-RCSB-PDB - PDBj-PDBsum &
PDB 5R84 X-ray 1.83A A 3264-3569 PDBe-RCSB-PDB-PDBj-PDBsum &
PDB 5R8T X-ray 1.27 A A 3264-3569 PDBe-RCSB-PDB-PDBj-PDBsum &
PDB 5RE4 X-ray 1.88A A 3264-3569 PDBe-RCSB-PDB-PDBj-PDBsum &

S & 4 “Structure” T F F| A G 4 pdb i R R 45 A
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UniProt e BLasT Align Peptide search ID mapping SPARQL UniProtKB - Advanced | List TN & & B Help
)
BETA @ ®
Function Sequence & Isoform’
Names & Taxonomy

BLAST 2 isoforms  Align 2 isoforms

Subcellular Location This entry describes 2 isoforms? produced by Ribosomal frameshifting. Normal translation results in Replicase polyprotein 1a. Ribosomal

frameshifting at the end of this protein occurs at low frequency and produces Replicase polyprotein 1ab.

Phenotypes
PTM/Processing PODTD1-1

This isoform has been chosen as the canonical sequence. All positional information in this entry refers to it. This is also the sequence that appears in E

the downloadable versions of the entry. E
Interaction

| - |
Structure Name Replicase polyprotein lab See also sequence in UniParc or sequence clusters in UniRef
MNote Produced by -1 ribosomal frameshifting at the 1a-1b genes

Family & Domains boundary. [ ey similzrity|

|Sequence & Isoform

Tools ™ & Download iy Add Highlight ™ Copy sequence
Similar Proteins
Length 7.096 Last updated 2020-04-22v1
Mass (Da) 794,058 Checksum! A4E62D97150BBSCC

10 20 322 49 5e =) 70 =12] =1
MESLVPGFNE KTHVQLSLPY LQVRDVLVRG FGDSVEEVLS EARQHLKDGT CGLVEVEKGY LPQLEQPYVF TIKRSDARTAP HGHVMVELVA

108 118 128 138 148 158 168 178 188 -

& & & “Sequence” TikF ¥ ¥ & 5 7|
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RCSB PDB Deposit + Search ~ Visualize ~ Analyze ~ Download ~ Leam ~ More ~ Documentation ~  Careers MyPDB ~
(- 188431 Biological
“) Macromolecular Structures ¥ PDEB Archive @ PF-07321332
o= Enabling Breakthroughs in
PROTEIN DATA BANK Research and Education in Additional Structure Keywords - Healp U
SARS-CoV-2, Main protease, PF-07321332, VIRAL PROTEIN
| PDR-101 a‘i- PDEB !| MDueaRescumee . [ || e wa E} Pt D Bk Protease, SARS-CoV-2, covalent complex, inhibitor, HYDROLASE-INHIBITOR
b el L8 ) e complex, Omicron, PF-07321332, HYDROLASE, HYDROLASE-HYDROLASE m

INHIBITOR complex
DI EERN IV IRUCREOR] .00 000 covalent complex, inhibitor. HYDROLASE-INHIBITOR complex.
Omicron, nirmatrelvir, PF-07321332, HYDROLASE, HYDROLASE-HYDROLASE

. . INHIEITOR complex
A StrUCtural Vlew Of BIOlogy covalent complex, inhibitor, HYDROLASE-INHIBITOR complex, mutant, Omicron,
P132H, nirmatrelvir, PF-07321332, HYDROLASE, HYDROLASE-HYDROLASE

N
velcome i i i ive-i
This resource is powered by the Protein Data Bank archive-in INHIBITOR complex

30 shapes of proteins, nucleic acids, and complex assemblig
students and researchers understand all aspects of biomedic

in Structure Title
N
+ Deposit from protein synthesis to health and disease.

Structure of the SARS-CoV-2 main protease in complex with inhibitor PF-07321332
Room temperature X-ray structure of SARS-CoV-2 main protease (Mpro) in complex
As a member of the wwPDB, the RCSB PDE curates and anl  yith PF-07321332

The RCSB PDB builds upon the data by creating tools and re Crystal structure of SARS-CoV-2 main protease in complex with protease inhibitor PF-
7321332

research and education in molecular biclogy, structural biclogy; E:UIIIpulallUllal
L Visualize biclagy, and beyond.

Q Search

-

Analyze

CoviD-19
CORONAVIRUS

#» Download Resources

Bl Leam

PIH¢ELER

TohF| Bl Ekoth fo. £ 45 B. A PDB# 42 £ 4% (PDBID. /£%. @4%
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RCSB PDB Deposit ~ Search ~ Visualize ~ Analyze ~ Download ~ Leam ~ More ~ Documentation ~  Careers

SCIENTIFIC NAME OF SOURCE
ORGANISM 1to 11 of 11 Structures Page1of1 25 w Sort by | | Score ~

O Severe acute respiratory syndrome
EDOTETUS 2((H) 7NH8 Download File | View File

TAXCNOMY
[ Riboviria (11)

Crystal structure of SARS-CoV-2 main protease in complex with protease inhibitor PF-
07321332

Zhao, Y., Zhang, Q., Yang, H., Rao, Z.

EXPERIMENTAL METHOD
[J %-RAY DIFFRACTION (11)

(2021) Protein Cell

Released 2021-11-03
[J NEUTRON DIFFRACTION (1) .
Method X-RAY DIFFRACTION 1.59 A
Organisms Severe acute respiratory syndrome coronavirus 2

POLYMER ENTITY TYPE
Macromolecule  3C-like proteinase (protein)

(O Protein (11) Unigue Ligands  4WI, DMS, H2S

REFINEMENT RESOLUTION (A)

7S19 Download File | View File
[]15-20(8)
[]20-25) Room temperature X-ray structure of SARS-CoV-2 main protease (Mpro) in complex
with PF-07321332
RELEASE DATE Kovalevsky, A., Kneller, D.W., Coates, L.

[] 2020 - 2024 (11) (2022) Res Sq

ENZYME CLASSIFICATION NAME Released 2021-10-20 )
o Method X-RAY DIFFRACTION 2 A
D yarolases (1) Organisms Severe acute respirator‘,-' S‘jnd rome coronavirus 2

T fi 7 : ) :
[ Transferases (7) © 3 view Macromolecule  3C-like proteinase (protein)

Unique Ligands  4WI
SYMMETRY TYPE a g @ P I OB -
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Crystal structure of SARS-CoV-2 main protease in complex with protease inhibitor PF-
07321332
2 I PDB DOI: 10.2210/pdb7VH8/pdb I
Classification: VIRAL PROTEIN
3 | organism(s): Severe acute respiratory syndrome coronavirus 2 I
Expression System: Escherichia coli BLZ1(DE3)
A [ Mutation(s): No & |
|Deposition Author(s): Zhao, Y, Zhang, Q_, Yang, H_, Rao, 7. |
Funding Organization(s): National Natural Science Foundation of China (NSFC)
Experimental Data Snapshot wwPDB Validation @ & 3D Report || Full Report
Method: X-RAY DIFFRACTION Metric Percentile Ranks Value
© 3D View: Structure | 1D-3D View | 7 [Resolution: 159 A Riree EE— ) 0.195
8 | Electron Density | Validation Report | R-Value Free: 0.204 Clashscore IR i X
Ligand Interaction R-Value Work: 0.184 Ramachandran outliers I 0
R-Value Observed: 0.185 Sidechain outliers - 0 — 1
Global Symmetry: Cyclic - C2 @ (3D View) RSRZ outliers I— O
Global Stoichiometry: Homo 2-mer - A2 @ E ot setes 5 Ko soastas e

[ Percentale retative (o %-ray structares of smilar eaclytion

Find Similar Assemblies

|.PDB ID, 44z: 0-9#% 2+A-Z3 A4, #NBa 5 7%
—, A Fzit. 244, 2BBEEELERATHAAID
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Crystal structure of SARS-CoV-2 main protease in complex with protease inhibitor PF-
07321332
2 I PDB DOI: 10.2210/pdb7VH8/pdb I
Classification: VIRAL PROTEIN
3 I Organism(s): Severe acute respiratory syndrome coronavirus 2 I
Expression System: Escherichia coli BLZ1(DE3)
A [ Mutation(s): No & |
[Deposition Author(s): Zhao, Y, Zhang, Q_, Yang, H_, Rao, 7. |
Funding Organization(s): National Natural Science Foundation of China (NSFC)
Experimental Data Snapshot wwPDB Validation @ & 3D Report || Full Report
Method: X-RAY DIFFRACTION Metric Percentile Ranks Value
& 3D View: Structure | 1D-3D View | 7 |Resolution: 1.59 A Riree EEE— [} 0.195
8 | Electron Density | Validation Report | R-Value Free: 0.204 Clashscore IR i e
Ligand Interaction R-Value Work: 0.184 Ramachandran outliers I 0
R-Value Observed: 0.185 Sidechain outliers I 0 — 1.
Global Symmetry: Cyclic - C2 @ (3D View) RSRZ outliers I— S 0
Global Stoichiometry: Homo 2-mer- A2 €@ ;::-...,...u.,.. . e

[ Fercentile reists 1o X - ray dractures of smilar esolution

Find Similar Assemblies
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Crystal structure of SARS-CoV-2 main protease in complex with protease inhibitor PF-
07321332
2 I PDB DOI: 10.2210/pdb7VH8/pdb I
Classification: VIRAL PROTEIN
3 I Organism(s): Severe acute respiratory syndrome coronavirus 2 I
Expression System: Escherichia coli BLZ1(DE3)
A [ Mutation(s): No & |
[Deposition Author(s): Zhao, Y, Zhang, Q_, Yang, H_, Rao, 7. |
Funding Organization(s): National Natural Science Foundation of China (NSFC)
Experimental Data Snapshot wwPDB Validation @ & 3D Report || Full Report
Method: X-RAY DIFFRACTION Metric Percentile Ranks Value
& 3D View: Structure | 1D-3D View | 7 |Resolution: 1.59 A Riree EEE— [} 0.195
8 | Electron Density | Validation Report | R-Value Free: 0.204 Clashscore IR i e
Ligand Interaction R-Value Work: 0.184 Ramachandran outliers I 0
R-Value Observed: 0.185 Sidechain outliers I 0 — 1.
Global Symmetry: Cyclic - C2 @ (3D View) RSRZ outliers I— S 0
Global Stoichiometry: Homo 2-mer- A2 €@ ;::-..u...-,.,.. . e

[ Fercentile reists 1o X - ray dractures of smilar esolution

Find Similar Assemblies
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Crystal structure of SARS-CoV-2 main protease in complex with protease inhibitor PF-07321332
Chain Symmetry Partner
A 1 (ASM... 3C-like proteinase - Severe acute respiratory Syndrome coronavirus 2
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Literature Download Primary Citation +

Crystal structure of SARS-CoV-2 main protease in complex with protease
inhibitor PF-07321332.

Zhao, Y., Fang, C., Zhang, Q., Zhang, R., Zhao, X., Duan, Y., Wang, H., Zhu, Y., Feng,
L., Zhao, J., Shao, M., Yang, X., Zhang, L., Peng, C., Yang, K., Ma, D., Rao, Z., Yang, H.

(2021) Protein Cell

Search on PubMed Central
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Macromolecules

Find similar proteins by: | Sequence~ | (by identity cutoff) | 3D Structure

Entity ID: 1
Molecule Chains@®
3C-like proteinase A

UniProt

Sequence Length

306

Find proteins for PODTCA (Severe acute respiratory syndrome coronavirus 2)

1z &
a R AL s E—
KA LR MHELA ,
& AP 35 < & 4

2>+ %

A

J‘r ié /%511 'Klg;r
A5 R,

4

Qrganism

Severe acute respiratory
syndrome coronavirus 2

Explore e

Details

Mutation(s): 0 €

EC: 3.4.22.69 (PDB Primar
y Data), 3.4.19.12 (UniPro
t), 3.4.22 (UniProt)

Image

%

Go to UniProtKB: |
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Cigands| X

ID Chains®

4WI (Subject of Investigation/LOI} B [auth A]
Query on 4WI

Download Ideal Coordinates CCD File ®

Download Instance Coordinates -

DMS C [auth A]
Query on DMS

Download Ideal Coordinates CCD File ®

Download Instance Coordinates -

H2S D [auth A]
Query on H2S

Download Ideal Coordinates CCD File ®

Download Instance Coordinates -

Name / Formula / InChl Key 2D Diagram

(1R,25,55)-N-{(1E,25)-1-imino-3-[(35)-2-
oxopyrrolidin-3-yl]propan-2-yl}-6,6-dimethyl-3-[3-
methyl-N-(trifluoroacetyl)-L-valyl]-3-
azabicyclo[3.1.0]hexane-2-carboxamide

C23 H34 F3 N5 O4
WOVIRQAKRMIXGS-XIFHVQASA-N

DIMETHYL SULFOXIDE
CoHgOS
IAZDPXIOMUYVGZ-UHFFFAOYSA-N

HYDROSULFURIC ACID
Ha 5
RWSOTUBLDIXVET-UHFFFAQY SA-N

% & #) PR e Bk T 945 A

3D Interactions

& Ligand Interaction

& Ligand Interaction

& Ligand Interaction
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(1R,23,58)-N-{(1E,23)-1-imino-3-[(35)-2-0x0
pyrrolidin-3-yl]propan-2-yl}-6,6-dimethyl-3-[3-
methyl-N-(trifluoroacetyl)-L-valyl]-3-azabicycl
0[3.1.0]hexane-2-carboxamide

Find entries where: 4W|
as a non-polymer is coyalenily linked to polymer or
other heterogen groups| & entries

search

Find related ligands:

_n
T—t—T

DIMETHYL SULFOXIDE

Find entries where: DMS
is present as a standalone ligand in{3211 entries
as a non-polymer is covalently linked to polymer or
other heterogen groups 3 entries

\)
O Find related ligands:

Similar Ligands {Stereospecific)
Similar Ligands (including Stereoisomers)

View / Download Files «
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Protein Contacts Atlas Home

Protein Contacts Atlas

Structural Iinsights through visualization and analysis of non-covalent contacts

Examine a protein structure

PDB ID (crystal structures only)
(Examples: 35N6, 2HPY, 1QNE )

A x B4 @ A#, 7VH8, 7QBB. 5RHC
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PDB-Code (PDB Database) c‘r UniProt accession number (AlphaFold Database) or search term:

TE I N S ® Upload Protein (PDB format): FIEETE

S ® Upload Ligand  (SDF format): || BBt | FiEEwit
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Ligands Packets Protoss Hydrogen prediction

Ligands

7D1_A 4 ©

DoGSiteScorer Binding site detection

DoGSiteScorer is a grid-based methed which u
ial binding pockets - solely based on the 3D st
w v/ ckets. Global properties, describing the size, sh
—1‘ Y -

I ,:;‘ (sub)pockets are calculated. Per default, a simg

P N -kﬂ-._\_, . y - - -
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A bicity and enclosure. Furthermore, a subset of
il "'.‘/ "'\ port vector machine (libswm) to predict the (su

1 -

L e zero and one). The higher the score the more d
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iction

1. & Volkamer, D. Kuhn, T. Grombacher, F.

res for structure-based druggability

create pocket < DoG5itescorer

PoseView 2D interaction diagrams
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DMS A 4020

SIENA Structure ensemble assembly

HyPPl Protein—protein interactions clas:

& % calculate
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Open-Source

PyMOL™

by SCHRODINGER

Unafficial PyMOL™ Executable - Copyright © Schrodinger, LLC

To obtain official PyMOL bullds with maintenance and support,
please visit the project home page at: https://pymol.org
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Registration For Educational-Use-Only .
PyMOL Builds Download Educational-Use-Only PyMOL

Schradinger offers Educational-use-only PyMOL
builds available at no cost to teachers and high 2 \TEGNENL
school and college students (including online Questions) DO NOT SHARE THESE FILES OUTSIDE OF EDUCATIONAL ENVIRONMENTS -
courses, homeschooling, etc.) for classroom = they are for students and teachers only.

instruction, hemework assignments, and to provide a means for creating high quality
figures. Please note that it is not provided for the purposes of academic research or
publication.

)

To the extent that you redistribute these files or the download credentials

internall lease be sure that access is appropriately limited. Although primaril

The Educational-use-only PyMOL builds are provided "AS IS" with no obligation to grant intend dyé P | tudent: dptp ph Y d load gd P th Y

download access, fix bugs, furnish updates, provide documentation, or meet any other n .en e or classroom use, students, ar? eachers may downioad and use ese

need relatad to the educational-use PyMOL builds. builds on personal computers for educational tasks such as homework
assignments.

If you intend to use PyMOL products for academic research or publication, please

purchase an Academic PyMOL subscription, which includes access to technical support,

screencasts, and additional resources. See http://pymel.org/academic.

PyMOL Executable Builds for Educational Use Only

Tam a: | Student v
Your First Name: |:| The Educational-use-only PyMOL builds are provided "AS IS" with no obligation to grant
VT (SR : download access, fix bugs, furnish updates, provide documentation, or meet any other
. need related to the educational-use PyMOL builds. Purchased PyMOL Academic
Your Email Address: : Subscriptions with up to three years of maintenance are available to meet your longer-

Your Telephone Number: : term educational use needs.
Comments (optional): :
PyMOL 2.0 (September 2017)

Degree:

SubjectMatter: | | License File: pymol-edu-license.lic
Namemwfdv'mm.r Installers: PyMOL Download Page

Anticipated Award Year:
)
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Rotate Zoom

For Educational Use Only

i Edv PyMOL

http:/pywol.org/educational
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v2.x > 4,
E Back : J -
. Schrédinger offers Educational-use-only PyMOL builds available at no cost to teachers and high
Set Oflgln school and college students for classroom instruction, homework assignments, and to provide a

means for creating high quality figures. It is not provided for the purposes of academic research

Of ROtation or publication.

There is no technical suppert from Schrédinger for "Edu” PyMOL, please use the pymol-users
mailing list if you need help.

Licenses for academic: http://pymal.org/academic
Licenses for industry: http://pymol.org/contact
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4, Can jump to any modified points (Ctrl+Alt+Z) back and forward (Ctrl+Alt+Y)
5. History positions are automatically adjusted when text is modified. W
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[ ] Dark Theme Mode 1
[] DBGp 0.0.13.27
Document Manitor 2.2
[ ] Don Rowlett Color Picker 2.3
[] Doxylt 044
[] DSpellCheck 1.4.20
[] EditorConfig 0.4
1 el ML | X E |
| Undates opened documents everv 3 seconds, |
Authar: Don He
Homepage: https:/fsourceforge. net/prajects fmpp-pluginsfiles DocMonitor f
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