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R HEH
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ARt g A

AR 42 A E (MERS) e i — Pl A el bR 8 ——h AR IR ZR S AL e IR 2 (MERS-CoV) 5l
AT B PERP BB R, AL EE T . SR, MERS-CoVIEY NKRIIHLENIATE# . B 7w A%
PERREAG (IgG) ZwEPifR (SAB-301) 2 A VEFIM 52 43 2] — & M IeIE 2 45, B i e
fl & XTMERS-CoV A 24 TR B VE 28 B BB TR R 206G 7 T B R H AT IEZE W 7000 23 1) BRos 2
HAR I e AL BAERE R, HEYMERS-CoV RGN EAR HBL. Kk, 75280 5 R 2%
FE R LR A o E— W U0 BE B IAT 0 AR AE AR AL, BRI R R HTMERS-CoV
TG G TT AN TRB Y25 2 o e B . ALk, FATF ZEHFMERS-CoV %A i (A 1 40 (E &
FECH IR T MERS-CoV [ A MR L FIAES M S, FF R4S 7 HIHIMERS-Co V& JL i) & FhiE
TERIHENG o THE A S A9 5 25 B 45 G r] U #EBTMERS-CoV BB UG TT A B FIIT K o 4
Zo ASCHAAETBHIMERSHEE CATR 2T EZE R,
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242841, HrP838HIBET: (JRILEKLI35%, HrPEH:
RAT 4 A P16 PE 2 9 40.43%) [1]. B T P AR W 2554

R EE (CoV) J& T B 1. IE #E FIRNAJH
B, A5l NSRBI LRI IE Y. R RS
fIE (MERS) & H — Fh#r B4 5e R o5 88— 1 2R R IR 2%
S LR # (MERS-CoV) 5| 75 25 11k I W 3
Ji. MERS-CoV & X RILT—# M Hifd &N, %
BE T 2012456 T MERS-Co VA % I 32 35 FI1EF 5538
MERS-CoV J& T R 2i Ft, BRI B8 I 2C R .
A PAEHL (WHO) SE = ekl E 4, M
20124E4 FH #20194E5 H 22 H#2 IIMERS 5 51 2 80K
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JiEE (MERS-CoV) 4b, S5 1A DL CoV &k
ANEGRERE PR RSG5 [2,3], A3 AN EE
(HCoV) 229E. NL63, HKU1MOC43, {H/Z, FZHEK
SRR IE 25 S 4E %% (SARS-CoV) FIMERS-CoV £
BIRESMBURMERMESEE, JUHRAEZ T NBER D)
A TR [4,5]. HFARFFIRZEAAE AR 3R27 AN E
FIMIX FE I, B NE KAV REBTHAA . TR AR B
P4 E A E . MERS-CoV [ 32 22 ] 45 3= 2 Bl ik
U, 05 EVTRE AR . (HE, FRIGIRTEIENE R G
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R RBIERMATE R, 251k, B TIEERIMERSEE
FYEIRIT R — AN REEREE G (IgG) (SAB-301)
TE 22 A PE RN 52 14 77 T A3 21— 2 R3S UE AL, 18 AR R I
HoAth AT Ry e 1 s pu R v T AR s fva I (6], (A
I, XFMERS 853 75 BR H AL HE 4% HiAE RR 16 2 Py vk
ITLRETIUAYT, EAH, AR T MERS-CoV &
ISR TIRE, R0 T AT SN RE A5
T B O B SR BT 1 B AR 4

2. FEH

Y £ %R 5, W HEMERS-CoV, #§HAG K%
30 kb K BURNAF K2, JF 75 A 2 104 FF 785 52
fE (ORF)[3,7]. MERS-CoV 4 ¥ %& [ [FIORFHEHI g
5'-ORFla/b-S-E-M-N-poly (A)-3', SRR C &
rh AR CoV IIHESAL[8]. ¥F 22 WF 78 45 3 B 3 (] Je e
S IR B AR D T R AR, B T2 BB yT BN
(£1)1[9,10].

5 H A TG 5 —FE, MERS-CoV #5454 it 4 B &
H (AP:;3. 4a. 4bA15) MEEQH, XL HHEPUE 0
PUR R R M EE R TR (FN) N ]I 5o
FFHBURTER A RALE . MR IECoV AP, B
Al RE S TR REBURRHE & IR [11].

2.1 B E A

MERS-CoVIHBi5E (S) HHZ& [ BB E A,
TEIR B AL R T R IA R E R E R BRI, SEAA
TI3S3AEIER, FEELAREE A, SRR B4 A
SRRV B L B R B . SR AT AT RN STAIS2,
EAERELE S, MEMNE T BEEEE.

2.1.1. R EE I B

ST 3E HANIGLEMIER (NTD) Fl3Z 4445 & &5 #g dek
(RBD), FHAAEZ2401 %% . MERS-RBD & il iy
AR ANk . CoV B P IAEXT R 5F[12], TiCoV HIHu4h
WAEMAAARK, MSMEFES 524488, FENFE
CoV 51i MMM & &2k 257 . RBD M 5i4s & ik
fkEEIV (DPP4, tHFRNACD26). HilBf{)/&, MERS-
RBD ] LATE AR 75 5 77 248 R E Pk, XRASE AN
THFHMPUE (nAb) BA REFH S EME[13-16].
NTD [ 62 S5 VERI OR3P 7 OO IE S, HE 2H N iy 245 #4 3k
(rNTD) A/ AHTMERS [R5 H [17].

2.1.2. g A

S2WHHH A XIS S5hidas, WLkESF
FI1A12 (HRIFITHR2), A 140 e i S AR fr) 7S i ol (A
FRON fil & A% 0 Do HRUMAE & o 3 AN HR28E K H 34
HR1IZEJE, JER— N RBEM R & 458 [18,19]—H 0
e IR 0. 24S145 4 DPP4)5, HRI145 4 HR2E
FSC BT o TR) S5 4G, AT 5 35006 25 5 R 48 i 5 & T -

R

2.1.3. e

SE ATECoV [ FUR i R rh L B, IF
EWAE K AR STAIS2[20]. T EH A ZREAR (3%
SCHR[21]) A LLWALMERS-CoVISE . #iltn, 78k
YuHAlE], SRR AEEEIEFEH, MERS-CoV nlK 3tk
B AW . B, IMRE AR & Bud 2
HRIRTST / STS2MAL B IFDIRISE A, HEWMEHENGE,
S2TE 5 & IR AH AR (K147 B R887 / S888 Ab itk — WAk il
S2°[20].

22 AR A

AR —FNEEE, HZ2MERS-CoViH—#f
INGEREE A KN AN E AR, HENZEDaE—4
P [22]. CoVIMER ATEAIM M IS . 15 E R,
995 B B LA 2 2 P EE BE I [22]. fHAE, CoV E
B ATEN BB G AR R D) Dh e AT AN 4

2.2.1. JREEREAT

TN 53 EL i AL et SR K88 (IBV) J&
PEM TEEE SNBSS, EEAN S —
VEF T4 g 42 [23]. MERS-CoV EEEHAA —4
FL—IR B K S (hd), ZEE MR LR R EE A BN
B, JRAEARANEA THE T liE g . a4 MERS-
CoV E&E F/E Azt il L R AR B il . /D E
EHWREFEUBEEE R EA . BT @ E S B
K17 1R, HMIMERS-CoV E%E /& I8 E PR 2R
JTHERR[22].

2.2.2. B 4H I RAL

W 58 N\ 5 © f# fiLaserGene (DNASTAR, Inc.,
USA). PHYRE 2 (Structural Bioinformatics Group, Im-
perial College London, UK) F1PyMOL (Schrédinger,
LLC, USA) ZEHMuiE %€ JEHEHS58~8217 A
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Proteins Coding genes Functions and/or effect on the cellular response of the host

Spike (S) protein ORF2 Viral entry, receptor binding, membrane fusion

Envelope (E) protein ORF6 Virion assembly; putative ion channel activity and is involved in viral budding and release; potential
B cell epitopes

Membrane (M) protein ORF7 Virion assembly—the formation of the viral envelope and viral core by interacting with the N
protein; IFN antagonism

Nucleocapsid (N) protein ORF8a Main component of the nucleocapsid structure—essential for viral replication and assembly, and
post-translational modification Modulating the host’s initial innate immune response

AP3 ORF3 Viral replication and pathogenesis

AP 4a ORF4a Viral replication, IFN antagonism, protein kinase R (PKR) antagonism

AP 4b ORF4b IFN antagonism, nuclear factor kappa B (NF-xB) inhibition

APS ORF5 IFN antagonist, modulation of NF-kB-mediated inflammation

Nspl-coding region nspl Specific recognition of viral RNA that is required for efficient viral replication; possibly interacts
with cyclophilins and is thought to be a major virulence factor because it suppresses protein
synthesis through the degradation of host mRNA

Papain-like protease (PLpro) nsp3 PLpro is responsible for the cleavage at positions 1-3 to develop three nonstructural proteins
(nsps); two selected sites (G720 and R911) were detected in the protease domain; viral replication;
membrane proliferation; IFN antagonist; deubiquitination; putative dephosphorylation of Appr-1"-p,
a side product of cellular tRNA splicing, to ADP-ribose

Transmembrane domain nsp4 Viral replication; membrane proliferation

Main, chymotrypsin-like, or 3C-like nspS Viral survival—proteolytic processing of the replicative polyprotein at specific sites and 3C-like

protease protease (3CLpro) cleaves the remaining positions 4-16 key functional enzymes, such as replicase
and helicase

Transmembrane domain nspo Membrane proliferation; interaction with nsp3 and nsp4

Primase nsp8 Primase activity

Unknown nsp9 Nsp9 is an essential protein dimer with RNA/DNA binding activity in SARS-CoV

Unknown nspl0 Membrane proliferation—regulating 2'-O-MTase activity

RNA-dependent RNA polymerase nspl2 Viral replication and transcription

Superfamily 1 helicase nspl3 Viral replication; affects tropism and virulence

3'-to-5'exonuclease nspl4 Viral replication—exoribonuclease activity

N7-methyltransferase Nidoviral nspl5 Viral replication—exoribonuclease activity

endoribonuclease specific for U

S-Adenosylmethionine-dependent nspl6 Methyltransferase inhibition; viral replication; IFN antagonism

ribose 2'-O-methyltransferase

PR LT CE B A R AL [24].

2.3. A

i (M) HE AR R BB LS
1ZATE (ND R U LA TR s 35 4% 0 J7 T B A B 22
TERI[25,26]. Pt JFACRRE IR0 RIS DU AT RE =&

N EIRTT RIS ST

2.4. A Se R A

MERS-CoV [N [ /& i IR b B P &8 11, 2
MERS-CoV# ~REMEH, SHAIBNEIERKKE.
NE A SRNAR R HLE ST, X7 E 6| A

HAE - EE[27],

2.4.1 BRI IR 2 A2 2

NZE EI NG (5%3539~165) T REJERNA 454 X 4,
Ciiy i B /& H 45 SRR B X 45 [28]. MERS-CoV 5
HACoV 2 HFRIPEMEM LRI, RENEAEBNE
BT H) ERIVEMERAL, (B R EHEER T OtH
NIRRT H)D A SRS . SARS-CoV N&E AT
B RIER I HI[29]. A T 45 M AN T ZLR 10
FRNARHFAEFH1, T FLIE 26 200 51 5 HoAth 45 4 995 25
EAMNG G, ENEASHEEFARNATERE &
Ji, RNASZ BN LRP 7T A B 15 32 40 i A A% R B Al PR [30]
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T X G647 B BT = HE R (2.4A) MINE AL
¥y, AEIEINGGE A R JCF X (ADR) FINTD, [FIE &
ILCoV HINTD X Fa £ [31].

2.4.2. BVE S 1B
SARS-CoVHIMERS-CoV [{INZ [ 1 ADP-#% ¥ (&
i, IXRE BRI SR, SR, HET M ATE T
S WA A TTRNARG BRG], 7E— D ik Co VIR YL f5
ADPZFEALER (I IF T, BFFT N 2 %5 2955 kDa )
ADPIZMEHALE Y, BE/EHUESINCoV NEEH . Ft,
CoV N & [ 1] fi 2 1 717 JE 4k 5 L 2R 1 IO B0 JS 181 [30]

2.4.3. AT e R G N

CoV N £ 1 n] Reifi i 48 =25 7 25 5 25 (TRIM25)
MM ESEERE T (RIG-1D) ZEHEER, 35
TRIM25 [E3{Z SRR 45 &, M #IH] T B4IFN ()7~
Ao BB, FIHITRIM25 A S RIG-1 132 240 FB0E
b, 24 SFHIFNF =4 2 2], X RHCoVIINIE
AT T T 3R B e R 2 [29]

7E75 £ MERS-CoV N & (1R85 H & BRI R 1 222
PR £ 15 2 (MASP2) [32] FIEH 1 L X1 1 (EF-1A) [33]
FIHAER . — BH FEb 25 A 5 2R H 9 35 B 4 i
KM H 82 W, Tl 23 9EMASP2, R )5S il
PRGN, AT R A S PERAE R . EF-1A7EY
BRI T, A R B -(RNA HE A AZ R A AL 5
EF- 1 AZEZN R 22 . W22 A0 J57 20 SR 1) 4 28 oo i 4
{EH . MERS-CoV N 5 EF-1A 2 [8] {0 E A F R
N i SZN b % A N e} ok b P v e
#=MERS £ 2 bk E 441 550 a0 1) DR IR

3. BhEH

MERS-CoV .15 K& % i % Ml Bh & - (dORF:
ORF3. ORF4a. ORF4b. ORF5) fJLKI4] . HIfdi 25
YIRS CoV, EATIEEMTFIHEARE, F+H 7] Lk
G B AL FIHCOV % 4 [34].

3.1. Wi EE & il

MERS-CoV AP ORF X T B 7E 44 P A4 4 M ) & il
eH EE, X5 XEEORF f] IR w4 8 br, I
HMERS-CoV AP 72 5 Ml FGR 7 I FEFEAR . L AT,
AP ORF (AT N SARS BEMERS-CoV AP ORF (I3

RAZIRME 1 PRI N 5 [35]

3.2, 18 R PERH

MERS-CoV {4 Bh & 11 mT DLd i A8 [7) 19 77 Rk ot
RSN, FAEFRIFNFSBufE H AT BR (PKR)
DL K%K T kB (NF-xB) 4%,

3.2.1. IFN #EHi/E R

dORF3-5 58745 {4 T G 8 55 2 B2 i 1 8 e B 35 L
SRS I, L FE O A 3k B A IR R G B ) 98 ORE SN
ORF4-55 [ REMMHIIFNIE 42 I BHS, /2 SIFNHS
Pl EATAT LUHDHIIFN 124 CAnIRF-3 / 7) DL T
P& WO N 7o (ISRE) KI{E Sl % . MERS-CoV
ORF4a 25 (1R I g 2> TR IFN (I PUm 2:4F H [36]

IFNFE PR W R BUR I — D R & . IFN
S E IR E RS R (OAS) -RNase Lig 42 7€ 44 I 3]
i B AUEERNA (dsRNA)D 5 ¥EIE, AT 2 A 25 A7
FEHAEERNA (ssRNA), X £ BHAS % 5 1 &= 6 F1 4%
#%&. ORF4b FZ A Tauffuiz N (i HoAth 25 SR A T
i D, R ABERR R (PDE) 3E M AR ELE
RNaseL. NS4BEI7T 4 T AN AR MERS-CoV 1Y
RIFHLHI[37]

3.2.2. PKR 5 Hi4/EH

MERS-CoV ffJp4akf T PKR 45 i 3 o1 & ¢ 8 5,
9T EESTEGAMERE, MERS-CoV i 35 5 24 15 3=
BT R 2% [T IFN (IFN-o/B) [ ]. PKRIEEER 1L
el F 200 m 111 il 4 L R B3 A 6 5%, FET USLIORIURL (SGD,
PR TS 5 I L SRS [38].

3.2.3. NF-kB #1i1F 1]

TR Y FEd, MERS-CoV 4bfERT 15821118 &
RN . FERRG TR A, 4bi@ik ¥ NF-«B 5% 8 3¢ H
o4 (KPNA4) 254 314 H o A Bk h R K 5 EH
M FHENF-kB A5 1 76 K G 9% [ %2 [20]. ORF5 5% i
FINF-«B A3 1 ORE A — & 1E H [35]

4. JREMER

fECoV R 405 R IORF 1af1ORF 1 b4mhit £ 2 &
HlaflZ RE A1, 1T P #E 16 e M E A
(nsp)o IXEEET /20 8 B il FlfE s b AT D 13976



4.1. FEH KR

MERS-CoV 3CHE A (3CLpro) FIAJNE A
FEEEARBY (PLpro) ZEAFTHIE K. 5717
TR {8 FH O 4 B9 AS [ 38245 AR AL 520 . PLpro (1)
PR S AL B 1~3, FRAE3A ARG ME A, 13CLpro
M) 8 K A AE AT B 4~16. nsp3 (200 kDa) & —FhZ 1)
e, B 2816/ A 1) 25 M 38R0 X 3, A
BRNA, K EALAHMSE 2 R E O TR
FEAA K. nsp3PLproilitE CLflE NI PR 5254
MI5EFR[40]. PLproZ 2 Mgy AL FNH A A 25 (1) 5
W, ILAECEWTT T 2 MU EE 254, WPLproffil i
MIBCLproffiil7i] (F2)[41,42]. nsp5) 225 [ iEs
td i 2 BEE (ppla. pplab) Fl164HE 454 & H 1
L. L, nspSAFTREEAELFLAT D thAr, BT
NSP5 5 N4 e [FJsME, A8 K BN P 5 2990 8 it
FH AR SEFR[43]. nsp3/EMERS-CoV 55k [ 3E M
HEAL A DG L IEAE HEAT o IR BEnsp3 38 H T
I Bt DU ATV 2 B A B 9T, BRI X nsp3 35k [RL 41 43
M-+ B 22 [44].

4.2. i EE R

TR BERNA S 5 BRI A I (ER) A
RS H A (RO MG, eI N & A e
dsRNA [F0UEFER (DMV), SR 4 HoAh 46 il 1 s,
I — LT B 2% IR B0, SARS-CoV ffnsp3. nsp4 fil
nsp6 W& L, W ITDMV R [45]. F4b,
nspl 4fith X 5" A uify (N5 A FH JC A4 REAIE 1E 995 B2 RNA R
SRR, X T R R A A T 1 [46]

MERS-CoV fi# il (nspl3) &% 5 95 75 5
fig 2 —, BRI B e VAT B 77 (1 520 [47]
nsp137E5 3 J7 1A FATIFDNAFIRNA, & & —Ffhizzs)
A, AR ATP /K AR = A 1 e 5 8 A 0L A% R 1 A0
RN AR . I, nsp 1 3R e BRI LA A 40
HIMERS-CoV & #ill (1767 #IbR[48]. J34b, nsp8TEiiE:
Hilrh B EE S nspI2[RNAKHIPERNA K &
B (RARp) 176 55 5 il Rie e b R FE B AR, AT LA
T WEE2r (RARpSeq 73 #71) LA ARSI EE ¥ bR (5
G R . nspl4 G IEZIRIMIBREYE. &5,
nsp 15 BLAT A% IR P9 V) BESE14,  nT AT 2% BH 10 1 3= 40 e
H1dsRNA A% 18 35 [ 648 2B 6 308 70 AL AH DG B 15 (Mda5)
OAS FIPKR] HI#47%[9,49,50].

4.3. PRI F )

nspl6&S-IRFF-L- AR (SAM) KHif2-0-H
FLAEFLWE (2'-O-MTase), nsplOfEiHT2'-O-MTase i 11
i EEAE R . SAMZE G A L2 idEnspl10 / nspl6 5 &
YK, %A WiE I SAMI2/-OH FE 54y, i it
TmGpppG (cap-0) FAL KA SAM ] 7TmGpppG2' Om
(cap-1) RNA. HRMRFHEECHT %2R MRNA R A1)
nspl65kK:. SAM/S-IR1F-L- =& (SAH) K¢
e LR 5 27-O- FE B AE RE g R0y 14, AT 3 I SAHZK
fEBEIANHIE R, JE T BT R 2 S R AL 1]

4.4, JERaTE

nsp3 Fnsp4 7L fEHC XS o — i A 3E/E A . nsp6 A] LLIE
T Rz A NSRRI G FE,  1X B 7R 4 Knsp3,
F1E L nsp4 Flnsp6 L3148 C il I nsp3 41 L R ¥ A
KILDMYV [52].

4.5. 515 EAHEAEH
4.5.1. IFN #5157

KZHOE N/ NV IBEnsp3 K42, nsp3ilid HEE
FAA LB TENHIIFN SO [41].  H AT IEAEARSE
NI LE & 5 8 R MERS-CoV #3417 nsp3 i itk
[44]. nsp3 (ROLIC) [ PH IR FEALAAE N KR EE 1
FEAR R 2, IX 3R BHTE N 2 s 25 (1008 I 1 2 T HE %
TEI Sk $[44]. nsplof2 bR dE e R g ikik, Jf
AR =MBNUKEZEATD AFIT-1) KIFN S
B ORISR B R [34]. K FH I 1) 8 A% 25 S50 0IE 512,
dnspl16RAF[FIMERS-CoV R I th X T ZUIFN ) 2 )37 ik
89, EERATFIT-1 10T, AR K E [53].

4.52. iz EK

PLprofiZ ZAELE ML (UbD H5Z K&K LN
i FE AT AE R e, N iy St T b HA T i s A
HAE A ULl e R s 2R E 54, W Rk Bz #H
1,-L106. R168. P163FIF265 )44 1 BL5% FLAE BT A 1)
MERS-CoV H &2 AR 57 1, AR AN [F] T~ Ho At B et R s 75
Rk, nsp3 25z AL A N A ] 2 REUMERS-CoV 515 &
Yo Z G0 2 1A R AH AR IR 55 [54,55].

4.5.3. 41115 = mRNA [ 3% FEH ¢
nsp 1@ i 45 4 dsRNA FIZH g UaE DN A #1175 3 1
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K2 HXMERS-CoV & I ITE 7™ il HEE

Therapeutic products Targets In vivo/in vitro Safety/advantages

Mersmab S1RBD In vitro —

m336, m337, m338 S1 RBD In vitro/in vivo (mouse, rabbit-m336) —

MERS-4, MERS-27 S1 RBD In vitro —

4C2 S1 RBD In vitro/in vivo (mouse) Prophylactic and therapeutic

hMS-1 S1 RBD In vitro/in vivo (mouse) —

LCA60 S1 RBD In vitro/in vivo (mouse) Targets both NTD and RBD, stable Chinese hamster ovary

(CHO) cell line, prophylactic and therapeutic

3B11-N S1 RBD In vitro/in vivo (thesus monkeys) Prophylactic

2F9, 1F7, YS110 Human-anti-DPP4 In vitro —

1E9, IF8, 3A1 S1 RBD In vitro —

3B12,3C12,3B11, M14D3 S1 RBD In vitro —

RBD $377-588-Fc IgG fusion

G4
Full-length S protein proprietary
nanoparticles

MVA expressing full-length S
protein

AdS5 or ad41 adenovirus
expressing full-length S protein

Measles virus expressing full-
length S (vaccine candidate)

GLS-5300 plasmid vaccine

MERS-GD27 and MERS-GD33

HR2P
HR2P-M2

IFNs
Camostat

Nafamostat

Teicoplanin dalbavancin
oritavancin telavancin
6-mercaptopurine (6MP)
6-thioguanine (6TG)
F2124-0890

Lopinaivor

RBD-IgG fusion

S1 RBD

S protein

S protein

S protein

S protein

S protein

S protein

Anti-HR2
Anti-HR2

IFN antagonists
TMPRSS?2 inhibitor
TMPRSS?2 inhibitor

Cathepsin L inhibitor

PLpro inhibitor

PLpro inhibitor
Mpro

In vitro/in vivo (mouse)

In vitro

In vitro/in vivo (mouse)

In vitro/in vivo (mouse, camel)

In vitro/in vivo (mouse)

In vitro/in vivo (mouse)

In vitro/in vivo (mouse, camels, and
macaques) , human clinical trials

In vitro

In vitro

In vitro/in vivo (mouse)

In vitro/in vivo

In vivo (mouse), SARS-CoV
Split-protein-based cell-cell fusion
assay

High-throughput screening

In vitro

In vitro

In vitro/in vivo (marmosets)

Humoral response in mice; potential intranasal
administration; improved by adjuvant MF59; divergent
strains/escape mutants

Use of adjuvants improves humoral response

T cell and humoral response; entering human clinical trials;
potential for veterinary use with camels

T cell and neutralizing antibody responses

T cell and neutralizing antibody responses

T cell and neutralizing antibody responses; in a phase |
clinical trial

Receptor-binding site and the effect of synergism in
neutralizing MERS-CoV

Blocks 6 HB bundle formation; enhances IFN-f effect;

potential intranasal treatments
Combination therapy allows reduced amounts of each IFN
Already in clinical use (chronic pancreatitis)

Already in clinical use (anti-coagulant)

Already in clinical use (antibiotic Gram-positive bacterial
infections)

Potential for more MERS-specific agents

High activity in low micromolar range in vitro; better

outcomes, reduced mortality in marmosets

Jo RGP ML, Ik, AT LAE R B N2 1 S A
A [56]. RS, nspl(1Cut 48 7] TNF 52 {4 ¢ Bk K 13
(TRAF-3), VHMHITFN-BHI=AE[57]. 5ok, HAtinsplds
Al Re TP ER P T EE S 13 (IRF3) MIPKR L
7 [59]. CoVIfnspl ] GE S5 ZHAH HAEH,

EE T, BOVE 2B E FmRNA. MERS-CoV
nspl I mRNA S VE S BRI DI Re 2 0 T ). 1k
4k, MERS-CoV nsp [ 55 £ 5% 6 T 0 G0 B0 3% 5 1k &2
% # #[46]. MERS-CoV mRNA [ ZH g i 2 5 12 i3k 4%

T MERS-CoV nspl ##if{)MERS-CoV mRNA #Ei%[60].



5.78¥F MERS BB A

BUTERA 564 8 75T LAY T MERS-CoV. H
HIHIEIT ik F BB X SARS-CoV AT, Hia
Fh: XEVRYT, BRI IT W R T FE ST (mAb),
BELIT 77 25 B0 700 B 0 S [ M FHTF N A4 2% 24
(BT EEF61]. FRFREAMR[62]. WKWK T A IR
F63D. JTIBPIE A (R B g AR UL FIFE
IFH M RLEG[64]), LAYRIURIRE I [65]. (HZ,
XTMERS-CoV FIVATT M AR BT RAEMIIER AL . F,
FRATINGY FREAE IR A1 FE 53 By 1 75 A2 (1) T0LBTs A6 97 SR
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5.1. 5 S EEH KM ITE
5.1.1. %) S sEEBIPLE

BT REGUA T DA — MBI 105, B O
FT V2 B . RE = HWER2 R, LCA60Z
H A A 1EME— WS FIMERS #B3# h 20 5 Pk, %7
m G R RTIE K C & 58, 9 HO& #7754 GMP
B ARG R, 240 M R Re s AGR Ik Piik[66]. N 2K
nAb [67] F1mADb [68,69] I FLtHAE AT HH o IR LB T4
1A B 245 /2 RBD [R5 1 R A Rl 7], R B H 5 2
(X MERS-CoV [ RIE M. R2H5A T A KB DLk
FImAb AR I . IEAEPUAREGN3051 fIREGN3048
X MERS-CoV &G4 (K B YA Ge AT 2B [70,71].
A, LLR ¥R 9T J7 ¥ R FE A 2% Mersmab [72], 1E9.
IF8. 3A1. 2F9. 1F7HfIYS110[73], hMs-1[74], 4C2
[75] LA RBD s377-588-Fc IgG Rl & & [1[76]. G4 REIH 5
SR B R AT RE LR, S SRR AN R
RESTE ARG . IX BRI BT T 45 (1) Co VI P #i
{4t T 10 AR 9 R A5, 77

5.1.2. 45

MERS-CoV SPX| -5 75 A\ 4l Sk 5041 5 22 .
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W EE 307 [78]. TMPRSS240#17][79]. PLpro
FHIFI[41] IR TR H I [80]. Wl HI i 7I[81]
FIIFN B S5 (IFITM) & [82].

5.1.3. ZJik
LuZE[19]FILiuZE[83 1 & 1 & T 1£998~10384,
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HFL) s e HI[19]. HR2PTEHIHIMERS-CoVE
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5.1.4. VETERIRTT LAY
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BB S = AR = ML A W [85-87] - S230 3t 5 7
PR, HAFME NTEAE K ol 2450015 BT Loy
TR PR B - e RS 2 1 e R BT B Bk . T
AR RV B 2 0 25 1T LU BTMERS-CoV [ 254
Wik, &7 R64].
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ZFIMERS-CoV N A$ula, i FeA 1B A & B s vk
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oA A X MERS-CoV 8 I IgM B 4044, FERE & B
B R 1 VR 9 R A

6. 4518
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