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Main Protease from SARS-CoV-2 Assay Toolkit
-A0FaTFTF—H -

SARS-CoV-2 74 JLA(F, 2020 FITHAMLBRERFEREZSISELTEYET, BE T - COVID-19
REBRE - ZWBMICHL. DVMILRERET 5-ODOMBRNET TO—FE2HRHT S0, 91
ADEEEEBT S ENEENDRAICBELESNTVET,

Coronavirus proteases

SARS-CoV-2 #°/ L, RYRTF KppladsUpplabZza—KLTHEY., ThslE 14 EHRTOA
LWRATAOTT7—E MR B KU PLPO [Tk > THIEiS ., FEEEZ /XU E (nsps) &EMFFEIEND 16 ED
DAIWRBE NG EEERT S (Ullrich and Nitsche, 2020) ,

The main protease (MP™©/3-CLP™)

TOF7—F (T KERTFHE—E) MP[L, SARS-CoV-2 NEELBHETHY. VM ILRADER L
BIBWELINTWET, MPP[EDAMIILADRY ANV EZ 11 ORGFINUIEELTUIRL,
ANWADZA THADIVIZRHEBERRAVNIBEZRELET, ChoD55, MPOE, DA ILRERICL
ERIDONDEERAUNVE. ThHHLE. BE. RNAKEME RNAKRY AS5—+ (RdRp. nsp12).
)yh—+ (nsp13) ZHRHET %,
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| 055 | =06 nsp7 | nspd | LS protease

polyproteinppla

llllllllllllll
-

polyprotein pplab

1. SARS CoV 2 HEDRY RTF K ppla &L U pplab DEHXE, ALV CBDKHEIAA > TOFT7—E MPo
DY %R T, OKAIL, 7384 28T 0F7—+H PLP (Ullrich and Nitsche) OYIETERI%RT

A oFATF7—H (MPO) (L. Leu-GIn-(Ser, Ala, Gly)EF— 7 2L RHEEIDIILE I UEED C
KBETHAMIWRRY) 7OT4 0535 (Rutetal, 2020), SARS-CoV-2 MPo (£, E FZH U TiEZ
REQTZHELZO=O, BHANLTEMZENZEZ KT (Ullrich and Nitsche,2020) ,

MPro DEH]
cFXERN)TOURIRTATATT—E

BN EREERICIEREZECLSDLE

- MPeE ) T—MD7FE(L 33.8kDa

- JLE S UREDBRDOH EF YR

-1 OERGHEETHRY 2 XY B xR

- Bll44: 3CLpro, nsp5

2. Inhibitor N3 & DEEKIZE TS
SARS-CoV-2 MP°

Biosynth Carbosynth i 5> AFA[AEA SARS-CoV-2 A4 > FAF7—+HI&, CKIfIZ 6xHis # 5 &#HT
Lz AN BE LT Ecoli TRIRENT=-MN. ThiLPreScission 7ATFT7—ETRETHIEN
TE5,



Fluorogenic substrate for Mpro
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SARS-CoV-2 MP° DEREMZHRHT H-ODEEX, HAEEY Ac

A Abu-Tle-Leu-GIn-AMC TH 3.

3. MP® (50 pg/mL, 30 min, 37°C)¢ &%
BWARUVETB)7vEA/\y T 77—
@ 0.1 mM Ac-Abu-Tle-Leu-GIn-AMC # &
BTBHIREDA A=,

A A=l EERITESR 366nm, Bt
BEfE 1000ms TixEz L1z,

BB T7-7I/-4-AFILYTUY (AMC) &, LB I UEEDCK
WTRTFREERENLTT SRTFRIZHEESLTUOET  MPoD K
SEEEMEICHEOT RS AMC RIFEEM OB S B PTFIL(Ex
380 nm/Em455nm) #£HLET,

Tyt A-7T)5r— 3 4

M?® main protease cleavage site

4. SARS-CoV-2 MPo D11
HAEE Ac-Abu-Tle-Leu-GIn-AMC, A LV S&-F KSR TF K,
BHE-AMC BHIMEK, FEOKEN-MPC YIETER L,

SARS-COV-2 A {4 > FOF7—+ (EREHE 4.7~37.5ug/mL) %. 0.1mM DK EE Ac-Abu-Tle-Leu-
AMC 288 pH73 D7 v ANy 7 7—IZFHEML iz, 7yvEAI1E. 02 ML D7 v LA BRENDE 6 Y
TILTL—FTITof=, EIIX. SpectraMax M5 7L — k1) —4 — (Molecular Devices) BT, &
LIEL PMT BIEE T 10 2B L1z, HXDF A LO—R (FExENEHEM., RFU) 2R 5277,
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5. #HEYE Ac-Abu-Tle-Leu-GIn-AMC B L UVEL B EED
SARS-CoV-2 M # AWV =7 v EAIZHBITEEXDE A LT—R

BELEGE—R

Product |Description

Enzyme

SARS-CoV-2 main protease |Recombinant SARS-CoV-2 Mpro protease with 6xHis tag at C-terminal. Purified from E.coli.

Substrate

Ac-Abu-Tle-Leu-GIn-AMC |F|uorogenic substrate for Mpro protease. Ex 380 nm / Em 455 nm.

Buffer components

TRIS Buffer
EDTA Chelating agent
DTT Reducing agent
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Inhibitors of the main protease from SARS-CoV-2
4 >o7a7F7—EEEH -

SARS-CoV-2 HIED A 1 7T 7—HHEEH

SARS-CoV-2 AT 7—E DL DA DEEHIA,

HELEROTIO—FEAVTHLMNMIEATL

%, LLFTIL. SARS-CoV-2 70T 7—EIZx$ HBEH®D IC50 & & U EC50 {E & @RI, in vitro T
BREIN-AFRICOVWTEHTEY ET,

7 {RY P bl

Product 1Cs0 ECso Description Reference
MLP™ inhibitors
GRL 0617 0.74 uM - Inhibitor of PLpro protease. Shin et al, 2020
PLP™ inhibitor 2.4 uM 27.6 uM |Inhibitor of PLpro protease. Freitas et al, 2020
MP™ inhibitors
Ullrich and Nitsche,
N3 - 16.77 u M |Inhibitor of Mpro, potent and irreversible. 2020
Inhibi f MP™, bi lentl 145 of th lyti . Ullrich and Nitsche,
Ebselen 0.67 uM | 4.67 uM nhibitor o , binds covalently to C145 of the catalytic dyad
Also antioxidant, anti-inflammatory properties. 2020
e Inhibitor of M. Also an inhibitor of acetaldehyde dehydrogenase |Ullrich and Nitsche,
Disulfiram 9.35 uM -
(ALDH). 2020
. . Ullrich and Nitsche,
Tideglusib 1.55 uM - Inhibitor of MP°. Also an irreversible GSK-3 3 inhibitor. 2020
Inhibitor of MP™, binds covalently to C145 of the catalytic dyad. ) )
Ullrich and Nitsche,
Carmofur 1.82 M | 24.30 uM |Also an antineoplastic agent, interfering with nucleic acid 2020
synthesis.
o Ullrich and Nitsche,
Shikonin 15.75 uM - Inhibitor of MP™. Also antioxidant, anti-inflammatory properties. 2020
Inhibi f MP™, bi lent! 145 of th lyti . Ullrich and Nitsche,
PX 12 21.39 4 M ) nhibitor o , binds covalently to C145 of the catalytic dyad
Also an inhibitor of thioredoxin-1 (Trx1). 2020
Inhibitor of MP™, a probable aggregate-based inhibitor, which ) )
Ullrich and Nitsche,
TDZD 8 2.15 uM - might not be specific for Mpro. Also an inhibitor of the glycogen 2020
synthase kinase GSK3 (.
Baicalein 0.94 uM | 1.69 uM |Inhibitor of M"". Non-covalent, peptidomimetic inhibitor. Suetal, 2020
Boceprevir 413 gM | 131 uM Inhibitor of MP™. Also an inhibitor of NS3/4A serine protease from Ma et al, 2020
hepatitis C virus. Slow covalent inhibitor.
GC 376 0.03 uM | 3.37 uM Inhibitor of MP™. Broad spectrum antiviral; investigational drug for Ma et al, 2020
feline peritonitis caused by FIPV. Slow covalent inhibitor.
Calpain inhibitor Il 0.97 uM ) Inhibitor of MP°. Also an inhibitor of calpain, a calcium-dependent Ma et al, 2020
serine protease.
Calpain inhibitor X 0.45 uM ) Inhibitor of MP". Also an inhibitor of calpain, a calcium-dependent Ma ot al, 2020
serine protease.
Manidipine - -
L Ghahremanpour et
Lercanidipine 16.2 uM - Inhibitor of MP™. Also calcium channel blocker.
al, 2020
o Ghahremanpour et
Bedaquiline 18.7 uM - Inhibitor of MP™. Also ATP synthase inhibitor.
al, 2020
o Ghahremanpour et
Efonidipine 38.5 uM - Inhibitor of MP™, Also calcium channel blocker.

al, 2020
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Structural Proteins Carbosynth

- BBAINGE - RN BERNDE -

SARS-CoV-2 DA JLRAKFIE, R/INA VEZ DB (S), BEVINUE (M), ATV FE2 Ry
B (N, ToRO—T2U/1\Y8E (E) D4DODBEFI VN VENGEBREINTWVET,

ADDB VNI BRIRTIAMIVADTA TV AJIVICTARGEDTIN, RS IHE2 NV EF
DAILANEEMRIMAEL. BATDDERRICT HKEANZEHL>TULEY,

CHDZEBRE VNV EREEDACE2 ZBRKICHEA L. 2 DDBROMEZERELET,

LE=AoT, ANA VBRI VRV B, RRICBREESNDTIF U, ik, ZHO-ODEEL S —
TYRTHAIEZEZDNTVET,

SARS-CoV structural proteins:

Spike glycoprotein (5)
Membrane (M)

I Envelope (E)
O Nucleocapsid (N)
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Cell membrane —

TMPRSS2 . ACE2

B.SARS-CoV-2 71 L ADTEETHMIB~NDBREDONHRMEERT VA IVAREDR/NA VS VT BIX BEMABIRD ACE2
BUNVEEREEAL, TYRYA F—2 R OHIAND VA IILADERAIZDENEZTROART— FEBIZFREIT,

IR

Code Product

BS178975 |SARS-CoV-2 Spike glycoprotein trimeric ectodomain - from mammalian HEK293 cells

BS178976 |SARS-CoV-2 Spike glycoprotein trimeric ectodomain - from mammalian CHO cells, frozen
BS178977 |SARS-CoV-2 Spike glycoprotein trimeric ectodomain - from mammalian CHO cells, in glycerol
BS178978 |SARS-CoV-2 nucleoprotein - from S. cerevisiae, frozen




Small molecules

- INGF -

LUTOEZIE COVID-19 DFEIZEET 2 HL DT, SARS-CoV-2 0FNEHZF I/ IIRIZEAELTSIAESNT
WET, BRE520EIavIizaFohTWVET,

EEMEADY A LRDEA
- D4 J)LA RNA DEE LR E
A NADES LR
RIS E L
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R R—5
Product Product
Viral entry into host cells Viral assembly and maturation
Camostat mesylate and Nafamostat mesylate Lopinavir
Arbidol / Umifenovir Darunavir

Baricitinib

N-Butyldeoxynojirimycin

Ruxolitinib

ASC 09 - Coming soon

Chloroquine, Chloroquine diphosphate and

Ebselen - Coming soon

Glycyrrhizic acid, Glycyrrhizin monoammonium Tideglusib

salt and Glycyrrhetinic acid Carmofur

Losartan potassium Shikonin

Echinacea purpurea extract: PX 12 - Coming soon
- 2,4-Tridecadienoic acid Atazanavir

- Caffeic acid (synthetic and natural) Disulfiram

- Methyl caffeate

- Benzyl caffeate

- Caffeic acid phenethyl ester
- Ethyl hydrocaffeate

- Chlorogenic acid

- Cryptochlorogenic acid

- Caftaric acid

- Echinacoside

- Chicoric acid

MK 2206, Spermidine, Niclosamide and

GC 376 and Boceprevir

MG 132, Calpain inhibitor Il and Calpain inhibitor

Zotatifin and Ternatin 4 - Coming soon

GRL 0617

Immune response modulation

Apremilast

Cenicriviroc and cenicriviroc mesylate

Icatibant acetate

Viral RNA transcription and replication

Fingolimod and Fingolimod HCI

Remdesivir / GS 5734

Thalidomide

Ribavirin

Tocilizumab - Coming soon

GS 441524

GS 441524 triphosphate

Nicotinamide-beta-D-riboside H-L-tartrate

Penciclovir

Nicotinamide-beta-D-riboside H-L-malate and

Dexamethasone sodium phosphate

Nitazoxanide

Brensocatib

Favipiravir Famotidine
Baloxavir marboxil Liquiritin
Pimodivir Fluvoxamine
EIDD 2801 Other

EIDD 1931 Ritonavir
Triazavirin Cobicistat
Efavirenz Melatonin

Dolutegravir

Heparin sodium salt

Auranofin

lvermectin

Emetine dihydrochloride

Haloperidol, Cloperastine HCI, Clemastine

fumarate and PB 28 dihydrochloride




TECHNOPATH &3

TAIWZ Y FIZHREE  R$LIE 1997 S5/, #laR
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ET2THEY. BLHEZETLEYS,

HEBERGDS>5, 8EIULNHREIIA IHRETT,

& ~EBRERR

R — B TS > h - Mg (L 48
BEREILLAIC —18°CULTIZREEFES .

R 90 B MO MIEDHAER &
LCHERENET, h

*@HEIYIRTS5—+H (ChE) {E k .
> 8,000 units / ml \

TRTOEMIE. 15013485 : 2003 FRFEFH & U cGMP ZEHLL
RIS TRESATLET,

MIFRBBFET FL—HE Y T4 EISNTLET,

5! A

FHEARRAT—IACEERRRA T —ILETHIG.
- A—BOYNRRRUVT A AR FF—EK,

B\ BT H )
»\‘-A\,_;p

TRTOHEHRZIG, BHIBEOMIEMICE Y., FELER
ErmEMBEL, BLFHEZRTTLEYS,

PR T R 1
F FREGEIEMORE
- AREGHEHMKORELCAL - #EF
- hEEFRZERALGVE MR AENE

‘W T\
/

B0 QC EFEERYRTA

HMBEDOQC EFEEBIATALIZE. f ‘
T, Oy MERIFUTILE A LIZEH

ShTHY, WROoy FEENHES |
nTHEY. ROLTSRALETHE =3
¥, -

VU RF— R FF—ETHE S,
- BB, M, MEFERESEGRENREITIA XLEARETT,

HEEsE

—REEARE Y 1 X

SR RERIE

1 E bd#E - T—L Jug B 250ml, 1L, 1.9L 250mI~5,000L
2 B2« T o NEEA MR Jug B 100ml, 250ml, 1L, 1.9L 100mI~5,000L
3 BERE - Bt 7 « TV VAEEAMF Jug B 100ml, 250ml, 1L, 1.9L 100ml~1,000L
4 | LDL (E MELLEYKRE 280 8E) RATIL 1g, 5g, 10g, 259, 50g, 100g | 1g~1,000g

5 HDL (E FELEYRE 280 8) Vial 1 88 | 1g, 5g, 10g, 25g, 50g, 100g | 1g~250g

6 | LP(a) (FILT7 KRR INHE) Vial 12328 | 100ml, 250ml, 1L 100mg~5g

7 HLPx (E kUR% 20 #E) Vial 1 88 | 19,59,10g,25g,50g,100g 1g~100g

8 mEILYYIR Jug B3 1L, 1.9L 10L~1,000L

9 INILY IE Jug B3 1L, 1.9L 10L~250 O L
10 | HRE A XME (ERARE-Fv FTHRIE) | Vial2&kit | SHH#E S0 CHEREEND
11 | REIV FA—IUPE (BRETA XRIE) | Vial2E% | 2ml, 5ml, 10ml CHEBCEEN
12 FryITL—42— (hREIA XRIE) Vial 2 B3& 2ml, 5ml, 10ml CH#CESY
13 | HEERBRAIE (DR 271 XHIE) Vial 2% | 2ml, 5ml, 10ml CH#mCEEN

* TECHNOPATH # D& GE& 0w b, HIV-1/2 Hidk, HIV $iR. HIV #{fzF. HBS iR, HCV. HCV Ef=F

BEY RPR ARETHD C EAERENTVET,




COVID-19 Quality Controls
- SARS-CoV-2 [ Sk EREEEMNT -

ERBAM

Multichem ID-COVID19 [%. SARS-CoV-2 (IgG #&L) I T AMAHEICOVT, REETIREDEZR I EERTH-H0

BEEERAMEELE LTERASILET,

BELRHE

REEEMEOHEREFES L UENOBE I Z2EHMNICTM T 2-00EL0D T, EEROTLEREBOEKEICET S

REDEELGHAZEOET . EE - B/ ERCEEEYEICE ST . BEVRATLOEREEREZITI CENTEET,

#ERL

AHMREE PORER—E LT, BERBSLIURERZFML THEIATOET, ARRICIEE FEROBHYMNE

EFNFET. EEYEENEEEZEEL THERAOETHEALET,

R

< COVID-19 7 v 1 DFEEZFHE W Loy bO—LOERIZET S
HEIAA RS54 o &EHmT

AV RA—LF1—ThoDEEY TS QL Fvy k) - EBAN—a—FfHE il Fv k)

- REIREN ARG 2. Oy FOFEREL S - IAMQC TH R EREZ BN

Multichem ID-COVID19 G - 1gG RCF 4 Ta>v bA—IL -
Multichem ID-COVID19 G #. (L. SARS-CoV-2 A JLRIZXT BHiED
REF4Tar bO—ILTY,

Lo
- 2°C~8°CT 12 ¥ BOEMHAR - 2°C~8°CTM 21 HEIDRAEREMX
I CICHERATESRELRRK S el WAl i Fal 7% - v B
9FyF«4—arbo—iL
Name Description Kit Part Code

Positive Control in Vials
Multichem ID-COVID19 G 4 x 4mL CVG300P
Roche Cobas

Positive Control in Vials
Multichem ID-COVID19 G 4 x 4mL CVG200P
Abbott i Systems
Positive Control in Tubes
Multichem ID-COVID19 G Abbott i Systems, Roche 4 x2mL CVG100P

Cobas, Ortho VITROS

Multichem ID-COVIDI9 M - IgMARTF 4+ Ta>r bA—)L -
Multichem ID-COVID19 M Z&IL. SARS-CoV-2 DA LN RIZHT BMAEDRS T+ TV FA—ILTT, BERFHREZ L
A FTOEERGEITOTEYET,

Multichem ID-COVID19Neg - IgG - IgM A F 4 Ja> kO—JL -
Multichem ID-COVID19Neg &! & 1&.SARS—CoV-2 A JLRIZxtT B g6 B LU Igh
RO AT«Tar bO—ILTY,

Leie
-+ 2°C~8°CT 36 » B DAENEAR - 2°C~8°CTM 30 BHEIDHAEREM.
T CICHERATESRE LIZRRE Y= RN —T A ICLBMILE
94U T4—arbE—)L
Name Description Kit Part Code
Multichem ID-COVID19Neg Negative Control in Vials 4 x 4dmL CVN200N
Multichem ID-COVID19Neg Negative Control in Tubes 4 x2mL CVN100N
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Inspiring Research

1999 FICHEERYEDOEMA—H—E LTHRI ESh = VARDA
BIOTECH (P)LTD ®F=#t & L T. CLEASYNTH LABS [FRIEMREICEEHHE
MmEEMICRE - RFETH7=0HIC, 2010 FITHFINFEL,

A&, 12 FERZRFLCSH, B LBHEETVD, BERA—H—&
LTEVWHEZE W EWTEY EF9 . RETE, BEZEME. IR BIE
ABREOEERTLFHTTEYES,

~ BEBEEGRER ~

BEREZNTORG

B BEROEENSHNE. MERFZNEMELET,
B REYRAMIEEHESATHIERTY., RERMOBERBFRNEZ
ML, MEATRETY

HRERA XEN-WAHA X

B BEHOERAE - FREICKY. SUTSLRT—ILTONIT
Wahrsc REMNAEETT .

BigE - SRS

B RERIC, BREZREBLET,

B REEICEBINTVIEEN. BBREEEOARTICHYFET, &
= HPLC Fv—F. NR Fr— gL, EE-EEFv— FHEHE
EL—REICERAELET,

B BEROCEEASAHNE. EANEHOEMLERVELET,

U min

B8 BOHRBIEREELTVET,
B AZELTLSHARK, % 2~3 BRI TEERICHAEHRLET,

HERER

API R#E&R

~4,200 FEEELL LD SR A ~

£ APl ORIE. EEFOFREMEL LT, ¥ 4,200 BEOELEMERYRATLES,

Ry

~10, 700 2 D M Hii X ~

BEQRERARTEARNARB LYV EYORBAND=ZXLOREZITV. RV V—Z VT EZEHTVSHENEL
ALWbhFET,

E#FRHRBZFAL. BBLTHEET 2REY. 2BDOERILECRERZZHMYNMATLEYS,

ERmE - Ty

~20, 200 D f Iz ~

APl BUERFICRAT S EBRYE. MEFMMEN 20, 200 BERMYRM A TLET,

VIRV IOREHEICHET AR AV DTILREEBYE. MEFTMYO LRAELRAFICTILENHY TS,
EFRER. AT - BEICLDEGFEEVEICRY . DRV IV EORRICIVDAICHLIRENELEEZEZIONFET,

SR)L{¥ (D, 13C, 15N)

~10, 900 EEE D A HIZ ~

RERMTRFFCEVDORER . RYBESTTIE., EBICHEDHCIEEMTY BF. FREICRRERITTE
BENWMZAWVLS LT, RERMARRIFHLEYOEREMEREMMETIENATEFET,
BEBROCEZICHE LT, RERMAATROBHMED Y R—FLEETWELEEFT,

T 0 o BERE

~600 FEEHD AR A ~

EEEEROVILY O UEEREAKE 600 BEULRMYKBATVEYS,

TV DUBBKICL2BECMHEALE, RERBICHADIMEEY R—bSETWEEET,



HARKDFEER A —H—THS Clearsynth #L(% COVID-19 &

COVID-19 /& EmMAEZIE

MEVHEEEEMESHBMYKE>TEYET.

BREERBORR

ERYE - THY - REEREtEs

iRk LR EIRE R )
Azithromycin Baricitinib Brilacidin
TYAARA Y (PAAR YY) NYF=7 (FLITV ) TV
Chloroquine Danoprevir Darunavir
ZAsl=E % X/ TLEL ZILFEN
Dexamethasone Erythromycin Favipiravir
TXYARY (FHRRY) ITYZRATA > JrEEZEL (FEAY)
Galidesivir Hydroxychloroquine Ivermectin
HUFEL NI E A=k ARATFY (RbAXAT k=)L)
Lopinavir Oseltamivir Oxipurinol
REFEL FEILZIEN(ZITI) FETY /=
Remdesivir Ribavirin Ritonavir
LLFYEL (N —) A D U rFEL
Ruxolitinib Siltuximab Tocilizumab
LExYYF=T Y FIRT P URTT (TOTLT)

—l -
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OH
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NH

3-hydroxy-6- )
i 3-hydroxy-2- bromopyrazine Diethyl
Favipiravir Favipiravir-13C3  Favipiravir D4 pyrazinecarboxa  -2- amlnomalolnate
mide eboxanide hydrochloride
M
0 o H
: [ . 2
I ST ./ = “\E"\f\m | :/l/ =
/\ P k P & 0 N{, F
6-Chloropyrazine- ~ 6-Bromo-3- 3.4- Dlhydro 3- 6-chloro-3- 5-Fluoro-1H- 6-Fluoro-
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