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I3 TS 42 1) o0 99 25 09 TS 428 1 P, o D0 IS 42 A1) e 0o 99 B0 TR 42 1 B
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expressed protein wa s purified and an ELISA method was set up By using the
recombinanttw elve patients' sera were detected The recombinant SARS
coronavirus s pike protein offers an efficient wa y for serological diagnosis and is
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useful for epidemiological survey and vaccin e development
172K 5 :R346
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1#,2003,(03):269-270.
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o3 OIS 428 1) B, ) M T S 0 T 47 ) o, o R 2 o e R R DRI RIE 7 o, o [
o3 TS 428 1) oo 905 2509 IS 428 1) P, o D 3 IS 428 o) o0 95 B 09 TS 42 A1) B
Jex 1000524k 5 100052,4k %X 100052,4L %X 100052,/ /i 510080, 1t 5t
100101,dk5{  100052,4k%T 100052

fi % :SARS coronavirus N gene w as expressed by E coli  expression
system The expressed protein was p urified and an ELISA method was se t up for
detection of SARS virus i nfected patient's serum antibody T he recombinant SARS
coronavirus N protein offers an efficient way fo r serological diagnosis and is use

ful for epidemiological study and vaccine development
H 73 955 R346

[16] Z= Bt .SARS- j& R 9% B X A 28 T By A0 VG 97 B9 Bk AR [9]. 2 Al R 2 5 G
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Be’F TGE, T 570, So e 457, 7 B W), IR 97 71 i iE

PR T S AR e £ oK 27

i B <IE> 2 AT R N I 2% 1) B B SO R R B T AR E IR AE T LA
UESE. PANE B e E7E R e N ] SPR S IA L . B8 1 IR MR B, i
SPF Zh4 i) i, JC 558 5 fi B2 (10 3 JE 22— 2 B FH R S S IR T R S T R AR PR T T 51
Po,09040 B A HES I Be HoAth 2 o J D)6 7 0 R 23 A I B 3 o2 FH G T 8

[19]4- 854 M\ B AR B B ] R SR 1S - SR BT MERS NI H AL A& 1 1)t 72 [D].
S VRS R 8155 SCES . R E O TP 4 ] R0, 2018,

B R AR PR 25 AR, e IR 08 B, N IR B b R A oA L R A R R AR S A,
L SN

BURE : H [ 95 T 4 i) o

OB PR R ZE A IE W IR R B (Middle East respiratory  syndrome
coronavirus,MERS-CoV) & H §i & &K ML 7S el o 2 0 5 @ B S EIF I R 4t
L4 (Sever acute respiratory syndrome,SARS) PASK [ 19 55 — b i B0 1 N &R
R, A 2018 4F 3 A, A DA ZY(World Health Organization, WHO)$#5 & 7%
It 27 NMEZR A T MERS J 1, AR 2189 191 LIS E A2 i 61,782 I FET
il 751k 35% IR ALAE o 324 i oA R BT Y % W -5 U 25 25 W01 N =2 4
EE A BN IR TT S N TR T R BT AE B A AR G B SR T R N HE , 22 TR
Fibe s N H MERS-CoV M N ALK S0 A KR IT 77 Rk T,
H 17 E N ZME MERS-CoV #7531 NI FAPT ARt 7t - B A — e db e A K25
PEBUAA R RE AN 9 AT TR R 3RS T 22 T SR ) MERS-CoV i M A Js Fh AT,
Xt e R R A 5 T HL HEAT B A TR N 0920 B R 9 Wt e B AR (1 1
PRIV S HEJE Rt o 7EIX TR 70 B AT TN 2015 4= [ 35 5 % A 7 MERS-CoV Jg
LS I N A I 23 B 3G B 40 A, 1 Je i ELISA fiid e b e % g by 5
PE45 & MERS-CoV i 58 8 A P42k PR 1) 3 [ 4L, 75 5 F MERS-CoV-S {7 25 H il
S 73 B 4 A BHMEFL I o RS PR 3 41 SR - RT-PCR A A R 5% BH 4 CK T
90%)B 41 A H ()04 W] AR X [ 3] IR F A b, IR ad I W e AR R AT S g a5 A%
(IMGT/V-QUEST) 7 #T. ¥ [FFLE AL VH FIl VLIVK T [ 35 DR e e B i %
o3| HEK-293T 4 fifd v s 2l SR A5 W) R A1 MERS-CoV S 25 [ N U 5 v
PuikE. BE)E, AT S A 45 A ELISA S58% 7% AN 9256 6k A I B 78 B ik
FEHEAT AR AN TS 0, R 364 ELISA. T A T3 HoAR | B0 75 5838 bk
MERS-CoV 75 £ Wi BiF A A0 52 38 48 56 e w4 4 mb R i e o 9 0 7 R U S 0
(MERS-GD27 il MERS-GD33) 47 I B /3 A1 B8, 1 33E — 25 SR FH H AR 44 85t 1 400
20 R EREEHI (ADCC) S5« HiAk MOt sk H] (ADE)SE%: . hu-DPP4 Bk
BN TS 56 7 S25 . Byt RBD E&Wf AL 7 Hr &% MERS-GD27 #
1T TR AN ThRE SEE IR TT. FRATI R ZLRF 74 SR F:1)idEid B 4 SR,
M MERS-CoV k& 5% X PBMC 143 B 2880 FL. B 2 ifd, B Ik 495 T B V2 (ELISA)
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el € Kb 82 > B 4l 7% EiG A MERS-CoV S & H 2 ILBH 4 S M (o
SR 2.85%), 7 11 ANFLE R HT MERS-CoV S B 9 B3 B 5 [ 7R A1V 12 (IR >90%,
SRR 13.41%),68 L7 B H S (1) 4B 75 H ATE A (50%<IR<90%, i S Ak
1) 82.93%),3 /™ L2 7 E A 55 BB 55 A (30%<IR<50%, 5 = 44 1] 3.66%) .
)il i PCR 93 J v B R FRATTAN 11 FLE A RO 14 1) B 40 3R15 T 110 A&
BE(VH) FURLAT 220 ANRBE(VL) R S FHR & IMGT/V-QUEST 204, B
sif f P RS T ) PO SE RS B on Y 16 Fh g it B8 BE BT AR SE DR 1 Fh 2R 24 [H],16 i
fi Lambda 47044 JE R () FP R LR DA K 9 Fhémiy Kappa SEHTIAR S R ) Fh R
FLr g 21 1) 22 Bk 5E AT GE PR ) mAD (1) 55 2 R Y 32 BURYE T IGHV1-69, 141
A 6 FIANF AR BERE N AL, AR RN PR IE IR VH X B R B R /KT 1 R 41 b 5
AF(SHM),JE I 0 BIUA 3 MR ERRE AR . VH H AR E X 3(CDR3I) MK EM 16
2| 18 NEAIEMRAGE . SR, VL FEHFTE 2 10, SHM FIE DN 0 & 11 MR T
OUAR L )L b FRIA FH AL #4122 #kPt MERS-CoV AJE FR AR e BEPLAK, B 5 S
B BRI 4 A I, L W MR R FLRIE M b, A 9 MR S LR IR BT
B0 B A S 3 A s Hod 15 RN TR SR BT R B s R RS P (1C50  fE<
0.005 pg/ml). XLEHIARE FEFP R IER BN IGHVL-69. KIET[F—FLIHK VH #f &
BRI SAN A VL B AT A FIRR B A s RS 1 o 4) PR (] FL SR IR I R 5
Pt MERS-GD27 Hll MERS-GD33 £ A4l sis v s th & ) A E (S B
R ) AE M B R A NPT MERS-CoV R A1 B 3T m336 AH24), 8% 2 1C50 i
4351759 0.0010 pg/ml F10.0013pg/ml. B # H FISEEE (PRNT) 45 5 5 B0 55 - Al
S 25 B AR, BT B2 0.001 pg/FLES A% MERS-CoV /B 4% B A7 B & [y A A
#il. 5)MERS-GD27 Al MERS-GD33 4} 7] 5 MERS-CoV-S & 1 .7~ H V.44 BE /K 3¢
1[5 90 A B8 3 B (KB 43 54 0.775 nM A1 0575 nM]. 1R#E 5 MERS-GD27
8¢ MERS-GD33 [N 545 A1 R iR (. AK), 7T LK 13 #& mAbs 73 il =
MR, 5 MERS-CoV  ERIAFEZE A, MERS-GD27 1 MERS-GD33 5
MERS-CoV S & H HA KK 5 4 45 A1 14 (<20%), K R B B AR S T R A A
A& G RAL. Hifth 11 AREHTS AV EFRICH) EIR IR PRI H 2 R (1) 55 5+
45405 . 6)MERS-GD27 1 MERS-GD33 7£ 5 15 £k MERS-CoV fE% & A H 58
ARk AR A SRS B ) A R S 1 . MERS-GD27 B¢ MERS-GD33 figfi%
SE4HA 10 Bk S B A RAR MERS-CoV B #. MERS-GD27 fE1if S HH
5745 (L506F,D509G,V534A E536K il A556V) B 75 Al Sz 06 o 55 7 45 55 1)
HFTE % . MERS-GD33 5 MERS-GD27 45 A FiAs [/, MERS-GD33 A LLA 2
M OE536K RAZEMH B W =H HAGRA P MM S EHRE
(L506F,D509G,V534A,R511P A1 A556V) {7 5 . 7) 4 & Pk (MERS-GD27 H1
MERS-GD33) 7 /M 55 H A S 56 A 2 o th 5 ik [RI4E F 8)MERS-GD27 fufkAs
REBE NK 41 i, R L E R AN RE 5 S ADCC 1R EEARREF =42 ADE 2. 9)il
AR/ RIS AE T R E KT 5T 5 mg/kg i MERS-GD27 * 2 5E & (3 LD50)
I 25 11 /0N BB A B S5 0 TR 1 AR 9T P AR P AE B . 10)MERS-GD27 Fab 5
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MERS-CoV RBD & H & &4 f 45 14 73 Hr R W:MERS-GD27 456 £ AL 5 %21k 45
G R R RS R HYE m336 BA AR R AILS] . £% bR 34T
RER T N BRI A 2R PR SR A A1 e D06 25 P 2 N 3R 1591 MERS-CoV A
PR RNPUAAR R BR J7 58, N3RS 22 Ak 8 5 U5 BRL o B T A4 I 20 BT L A B et 4%
FEARIN R R B R T TR 2 bR 5RO UE B BE Ak
(MERS-GD27 I MERS-GD33) 44 Uyt S A Jufge ik i6 97 77 S 000 J1 480 1
MERS-GD27 1 AI{EH &bl . FRATHIHE 70/ A FH KT MERS-CoV JELf it
B S S AR R

W K] 532545 :R392

[20]H1 2 - N et iR 5 OC43 B AL B3 B 25 e 1l = L 1 & 1) @ ST S8
FH[D]. 3 Jili: V8 SCAS; X B8 8 PR v [ 5 s T o7 428 o) o o0, 2017
KgAK B OCA3, [ [a) 18 A% 27 g B 't 2R, B B i e

B e [ 9 T80 2 | v

31k L. 76 K995 25 (Coronaviruses,CoVs) J& H A A1 ZE R 4H B K1 A BB 1) B % 1E
B RNA Jp 28, HUR B AT 2B, 2 R 2H 42 K 27-33 kb, bR FE7E B 2R S 0 A
Iz AENS WL S O S BN 7 o R B AR B e AN 538
J 30 ] R AR G (R AR SR G AR I LR B JE AT 9 B A R G ElE
P RGP - BANE BN 2D 30 4FEAAA 60 AL C& 7 E 3 18— &tk
J9i B (Infectious Bronchitis VirusIBV) fl 2 — 4~ AN & K 9 (Human
coronavirusOC43,HCoV-0C43),{H & E 2| 2003 ™ & S MR 27 A 1iE (Sever acute
respiratory syndrome,SARS)7E 4= Bkt [l P (1) 5% A AT LA KR e BR 96 B 1 B A
174 B @ IR IS Bl 1 B R TR0 2% el IR0 5 1B G A BOR B 32 31N SR IR 22
eI R LR E M. h4hSARS-CoV 1 MERS-CoV 1 Fh 5l 4% J5 1 5% 2
(RIS et N SR AR i (i ARG B 1 ™ B R . SR, H R G AU 2R i
7RI B 51 A I . TR R AR 2 ST — o v AR BB e IR B 259 T iR B
T PRI TR 25 . HCoV-0OC43 2 H i C 40 I BERS B G A1 6 Fhiettk
I 55 T ) — A, 5 R R I 3 HKUL (HCoV-HKUL). SARS &R 2 (SARS-CoV)
A MERS mRJiEE(MERS-CoV)[F& T B #if. BRIWHIEKRAEFET p #1
SARS-CoV Al MERS-CoV HA i HIARLLE A 7 2 £ e IR0 75 9 O -7 1) 2 1)
it (nsp12) i lie Bt (nsP13) X 4k . [Al 1, HCoV-0C43 ] LIAE A —Fh Al T AW &
4= =2} (Biological safety level-3, BSL3)Sk4 % ) FH R e ) 1 et R 75 254 1)
AAE 000 EE 5L R A R R o i 5 S B SR E BRI 8 S 9 700 B R K T
RE ML) TS HUR B 0T RE 1 IR A% o I FH I [ 8 A 15 AR RO A s o 2k
AT N\ I B 2 DR 4 o i 3545 1) 25 2000 75 7] FH 300 B g i 2 R D RE S O B S
B U 75 W) T S I AT o A SO FH I ) 1A% S B AR BOR B3R 15 T — HRAEE
IR I U O E L F (Renilla luciferase gene,RIuc) fit) 2 26 6 R 975 5, [ i %o
IR BRHEAT PR B 2 R A N 245 W 0k n AT I PR - B JE A A E A
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I B 0 25 R HEAT T vl B 0 % (HighThroughput  Screening,HTS), I i I i 178 3]
T 38 ANAEHETE 10uM Z5W0IK FE T A Rl HCoV-0C43 E il &M, HARP %
AR FEEE T 1. H2H HCoV-0OC43 i 75 MK K 5 i ik il ik 55 2 PCR 7244
Rluc J&[A DL # ok & 48 A\ 3] HCoV-0OC43 [ff B H: A ns2 Al ns12.9 H i th¥k Rt
T 4 PRFIE Rluc R K E 4% 2:rOC43-ns2FusionRluc. rOC43-ns2DelRluc.
rOC43-ns12.9FusionRluc 1 rOC43-ns12.9StopRluc . £ o B 41 W% #&H
rOC43-ns2DelRluc RYBEWS = %KL& Rluc FEFH I Hp 8848 Kl 2 AE A% 75
HCoV-OC43-WT 241tl. 4 AHIZMNE Rluc J: [ 7£ BHK-21 41 fifg -h Al BALB/c /)N 5,
Fill N SAEAC I A FE TP BN E . AL, 1% AR FEXT BALB/C /N BRI S0 Mt
R B AR T S BE A2 51 N B 100% 8 T . 1% 520 3K B, E A B
rOC43-ns2DelRluc E.H & 231k Rluc FE K] DA st A% £ e M U S5 4 o, TRl ish . m] L
FiF HCoV-OC43 X /IN B 1) 2505 14 AT 7T, & BRAR R 48 7 i 25 22 (A 1) HCoV-0OC43 15
A, 2. FIH EAR # rOC43-ns2DelRluc fiiik HCoV-OC43 5 &4l il £ iff 73 F1)
rOC43-ns2DelRIluc X 5L 56 % H5 WL 28 Fh B iz A Rt AT 1 &l i ik, 3R FH 5%
AJpiEE HCoV-OCA3-WT #EAT 1 ik 25 RIMEHIE . £85I A 18 Fhi i R AEf
JE&YL HCoV-0C43,{H /& HCoV-0OC43 N 1E 5 R4l il & b R I T 55 1) & il g
43l Huh7.0. 293T. BHK-21. RD 1 CHO 4ififd &, 31 HITESE i K iA B &
I . %S08 45 RN 5 4RI 9T HCoV-0OCA43 (1 Hil N . o AL L& i ik
PiERMEEE ERRMAMBE TS EMMEK. 3. FHEHKH
rOC43-ns2DelRluc i ik T 3= P e R v 85 & KA rOC43-ns2DelRIuc 1 RNA
THH A (RNA interference, RNAXT 8 ANA] 58 E A HU e IR 55 4F H 8915 32 3£ A
AT TRk, SEREH R T 2R S TRIMS6 48, %M 32 K7 (DDX3X Al
PKR)tLEAHUREMEH. H PKR getgdE I B & BRI E HCoV-0C43 L H.
WIRFEPURTEE A B2 — R (b i FE 2 i 5 GADD34 J:[K IR I K. 1
DDX3X N2 i il T 24 & 1= AR sk K5 9t HCoV-0C43 F il Thae. it
—HUEB T rOC43-ns2DelRluc 7] LAE AT et Mo 2545 3 2 PR i e 1) A 2k T . 4.
FIFHE Wi 5 rOC43-ns2DelRluc =38 & i i 5T eb IR 55 25 e o F H 24k T 68
BETEAN M /KP4 HCoV-OC43 5 ffill (1) 2 4 &M (chloroquine) Fl ) HE ST 55 254
I 7% M (ribavirin) R Z&4IF rOC43-ns2DelRIuc 75 T30 75 25 Wi ik, I 7E 96 fL
RO X E AR RS A T miE EPUR R AL AT 7. SR BN g
7F BHK-21 4l - % rOC43-ns2DelRluc 1 HCoV-OC43-WT #4555 1 F il 55058
I HLBE A S0V R B 10 4 v, 40 o) =5 2EL 0 s A LR A B Bl ) A 4 — 2. itk
4h,Z-factor 5 45 5 R rOC43-ns2DelRIuc 7 TP R0 55 254 = il B 7 ik
b J5 AR A rOC43-ns2DelRluc % 254 b AT 1 iiide, 3 H D e 1) 7 38
ANBERE A RN il HCoV-0C43 & il 12454« 25 b ik AHH 58 18 R F I m) gt A% 2
HARMWHE 7T —Hagwiae . m8AERE Rluc ik 3 F B H 4H i R w &
rOC43-ns2DelRluc, 3-F1| F % 5 4155 2 % HCoV-0C43 S KA & 15 Pk 755
RIFOGL I B 2900 AT 1 9%k DN 4 i I PO e R s B 1 S SRR AN 25 B AL 1A Ak
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TH,
5255 :R373

(2] Jal~F- il g i =m0 B IR 2 Wi e R B HKU9 2 AR AR R [D]. 5 :
e A &Y R H [ TR ) v o0, 2017

B S RAE Gedn SRR IR #F GCCDCY, Y5 5 L 55 41, Bl & AH 5% /N B8 i 2R
(FAST), AL PRI ZH mRNA

BUAL) - F L I P 977 44 i) o

Ik B A% L3 1 2 % (outbreak) A9 47 (pandemic) /™ 25 8 il N S 1) £ 3 A A . 7
4= Bk 1k (globalization) 1 T4k (industralization) 15 5t T, 95 A% 36 AR AT 57 1
o T BT B R AT T R AR A B . B AR S AR N A R
(zoonosis) ) & 2 AEFERIAT R IE R EAEM o X E A= S0 B 3 a0 SR 3T A
M 7385 %58 UL SARIE F 5 9505 1R FH 5 18 1R 24 1A% 48 BIF 8 1 — N30T 1) 74
Mo BEEBORMR & IS T AW 7 1500 T3 0 R IR AN 45 58 R 44 Bk bk
BRME R . bL % 5 A 4 2% (metagenomics) A1 3T — 4Kl 5 52 A (next-generation
seqeuncing, NGS)%5 AR 7> T EY =7 L Be e NEEAR R B H2 0 B DNA B8
RNA 35 A% 451, 269 Ji %5 e TP AR 3&E . 2002 AT 2012 4543 5 28 K1) 7™ B Sk
P 2745 AAF 56 1R 975 55 (SARS-Co V) T e 48 BRI 2745 £iF 56 1R 6 75 (MERS-CoV), /24
IR T B VIR e R B I AR ) 21 . R DR A 2 FES ) A A% 36 1K ] Re b,
0 I SR T e i (B — ORI LD AR) T R 25 . B AT ORI I A A 2
2 FE (995 JE AR TR U AE 3 e N 8 S B 93 TR 5 ) A A% B s T U D00 g g 2 1 2 5%
VERNT % o ASHE 7838 1 72 76 IR % B RT-PCR i 1% (pan-coronaviral screening) Fl35—
AR+ AR AR B g (Rousettus leschenaulti) () Bz 4 7 FE A i % 58 H—Fil o 7Y
Wi i DR 08 B A 44 O R E T IR i B2 GCCDC1 (Rousettus bat coronavirus
GCCDC1,Ro-BatCoV GCCDC1). Ro-BatCoV GCCDC1 fEH: K4 45 ¥ MLk F 5
BE 6 IR W HKU9 (Ro-BatCoV HKU9) 25 Ll {H /& J¢ 51 Al 3t 1k 43 #r 3% B
Ro-BatCoV GCCDCL1 & —#fih AUz b 0w 5 . 8 N 51 NIE R 2w s R
MY 3RS — N RE 15 R ——pl0 FER XN RTE BT A O A0 1 e IR
B AR AN B RIS T 51, 0 AL 2 AT 2 BH AT R SRR T — A 2 ) g A PR
Mg . WHEFZH mRNA A4 /K155 %% B Ro-BatCoV GCCDC1 ] p10 & [Al
5 IERF R A9 EE 1 pl0 JE R — 2 — /N DhRe 2L A o 7800 5 5 ) A I 1, p10 &R AT
Re e (e BHM B FE A M S5 M i 2 [R) A% B8 o X RS 25 1K R DI B I I B RNA 3 8%
XU 4315 B RNA Ji 8 2 [RIES R B 58— IRl . STZ el Rs 55 itk — 25
W RE S IR N T 5 55 1) e s A I AL o b B8 el i B HKU9 (Ro-BatCoV
HKU9) & —Fh 5 2L 1) Beta s IR 8%, &4tttk 5 MERS-CoV & T [F—1& -
ol et 3 47 W N PRI BOHE 6 B BatCoV HKU9 fEMREEFEAAR d 7 2 AT Rt b 2
X IX AP B 5 R ] BE [ 98 7 nT Re BRI T I AL . R B spike BRI 244K
445 45 Ky 38 (Receptor binding domain,RBD)iR 715 & 32 /& LA/ S F 42 N A 2
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WRE R FR A 1A TE AL SR RE 10 SR 1. B FT R B — R A AV BN A
7% BatCoV HKU9 i€ 1) Spike 85 H RBD #HAT 1 HF 7T 211 55 B T 3L 4R
45 R W HKU9-RBD HE A 454 SARS-CoV [1)%2 1k I & Kok R 1L 2
(Angiotensin-Converting Enzyme 2,ACE2), th R 454 MERS-CoV {151k CD26. #&
I — 2T 7 HKU9-RBD 14 4544, 730 T Wom % 70+ 45 M B — M %Ll —
AN G AL S ZH s o A% 0o TS5 AL 3 A7 8 T 205 oAt Beta 5&IR 03 2 RBD [ AH
ABL, T 47508 3. 435 4 35 £ 235 ) b LA U R A A0 R — AN B — B e 2 A, X — 4
FifiRe 7 HKU9-RBD A5 ACE2 Al CD26 45 & i R Ao 3l Fbi H a2 &0 i ol
A Beta iR EE RBD 2544, FoATHE— P48 H [FIVR A2 5 M 38 A\ 25 A 15 % 0
V. 235 A 3 AR A5 I 5 R S s axX — 1 s e AR — i .l Id X HKU9-RBD #4514
fiEHT M He 5 HoAth Beta SR #50) RBD L8246 T 1) W Beta b IRI% 75 32 4645 &5
PE LA B A B S0, 0 TP HKU9 55 B8 0 85 Rl g R 1 J) B B
e tER

] 432K 5 :R373

[22] 3. M5 45 Zh 4 Hh et IR 96 B 10 23 1 AT 08 7 B 98 S 8 PR 06 B AE R % X () PR3
D13 SRR o5 B BT RE. Hh B2 08 IR # h1l Hh 00,2017,

IR e PR B, B AL, RS AL o A W UG B ), B S N R B R RS KA
HEAL A AL A

BLAS): H L5 T 977 44 i) o

TEEL e PR T 2 I I IEBE RNA RS2 H 0 O RNA J5 8 56 R 41
BRI R B T BRI GE . IE . RS R, 0T DL G| R B4
2 R T I L 0 SR A& . 7E 2002/2003 4 SARS TR I EE 51 E 8 K AL Y
I3 % RAT BT B IR s R B 0] Tt PR B ) B AR v T A 3R AR SRR EE
FVE - SARS Jeb PR3 B3 K AL G 1) 2 R ATAF NAT T e o 25 v P2 SRR, 4 tHE 54 )
BHEZKE )T SARS Jeb PR 5 1 IR 9 78 A0 35 25t PR B 1 R I TAR . fE I £ 1
T JLAE L AE N RIS R ORI T K& B A el W 8 . 2012 4F MERS R EE7E
FH R R 2 UALAT AR A5 76 PRI 25 P R T I A R S AR W] BEAAAE ST IR OR
B R () AR B A AE B AP A AR R RS . H TSR s o8 4 8 Hd
Alpha 1 Beta J& 5 & 175 3 32 2N FL3h4) ,Gamma 1 Delta J& 5 85 3 2k I T
BREE R MRV EIEL) 2277 Fh vl &5 60 2 Fh O AN NI 5K 5 A& G4
G 1A B0 A 3 TN SRR SR s W 1) Y I, — ELFE Rl e 7 sh P 0 M . PR VR RN 3%
595 G I B VAN i LA 53 WA T AT S RS BN 1 993 5 A 1R 5 o ) A% 47 DR o
BEEME B2 RNA s EZ MG F1E T (H 2124 ik RO IILNE 05 3 1%
— Pt bR 2, B BRURE el PR 25, 6035 BRTE 2899 5 (Murine hepatitis virus, MHV) 1k
B J4E VH AR % 75 IR 9% 75 (Ratsial odacryoadenitiscoronavirus,RCoV) . N T 45 & IR I
BELE WA 15 B0 (1) 2 AR P R L R4, FRATT 2011-2013 SEAEWTIL A BIRAR T« SR
WX RET 1,465 Hkikhshi, Bl #5% PCR W77 iE AR 5F RNA,
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RN T FERASHA RACE S5 EY Rk s ik A7y, 18
W VL A8 e 5% T R M 7T R IR X 4 5K BR R R L T — bR B e IR B L i A N
Lucheng Rn rat coronavirus(LRNV); 7 e 52 17 11927 58 5. 2 B SRR SO 2 B0 1 B,
RFER B ()39 A Longquan R1 rat coronavirus(LRLV), 75 15 5% 1 i SR LR 40 B . #89
FRAMP IR KB T Betacoronavirus 1 f ¥ f  Longquan Aa mouse
coronavirus(LAMYV). iX & B IR B2 A I 60 4F J5 15 & WA 25 335 e
SR ()5t PRI B, I 1 ORI UG B 455 T Alpha J& 1 e 06 B, 31X He 04 3% B
Vi el IR S B 11E £ RGKAEHTRI LAMV and LRLV #iJ& T Beta
TEPRIHR R A A ZHOFEN. KB ME b RO SRS AR
2 MK A ) LRNV 7E 3CLpro £ RARp 2[RI H JE2 s S AR 7352, 97 5 Alpha
TR 7 SR AEAE 2, 7F Hel. ExoN. NendoU F O-MT HEALRE iH B i S /357
HAL T Alpha je R 52 AR EBALE, T /E N A1 S FEPI I sk 1 5 i —
CLRNV RSN S5 b5 AV 22 e i 4 B 2 1 P R B T e e R T L4 .
UEAMTE LRLV H R BT Fh iy A FAF . RS R st e E 2 70 —,
WA PR AR AL SR E L 2 — . i A] O, I S e 2 I UG S A T RE
5 ALK e R0 B -7 Beta e tRIiEE A 70 SCF1 Alpha 7 bR 5 25 (1 e i A0 ok
HEREH . 850 B2 N 2 5 3 (V8T R A% i s SR A 2 — X R 2 =4y
Z—WIN R R . BSR A R e R BN R T 30 (B A 70
AR LR BRE A 8 . SR, H T 2 R 08 5 v 2 i Ik, IR 1 3 51 B AT
()32 R . AN T N RS P16 I, 78 o ] e S5 AR R AN B Ak
FAIFL R A T 8 B R N R . DRI TR b T X e R AT b X
(1) 25 B AR T 9 W o FE T Az aht) A B K 1 S B AR N B X R X
JEFLIR IR T AP VZ 43 AR IR IX AT 36 RSB A\ S A i {11 B KA 3 AR ) R
TEAHIEF0 A FRATTHE TR 77 A0 QT O PR /S L X AR i 22 1R /DA 8 f i 41 ) 3%
WA T 20 518 R ), Fd i M T 5 ), T 15 . R YR R R g
BB 3 A FREIR L5 R B2 (10096) . SKOR(100%) Sk 52(45%) IR (50%). &
ORI I (40%) . F2 925 (40%) L& HY L A(25%) « B 48 R A0 # ST, DD 44 s
SRAGH I B 5 R 47 4135908 DENV-1, 3 H 5 5k B RS OK B 19 8k A sl (156
S5 R 3 IH 12 8 B B AE R TR IO % . (EASE R R R 2 50 35 (18/20)
AR H G 2 [ P ] Ah B R AT b DX AR Ui S, 3 B I S 1] T RE A2 AN
PRI (HEFE—4 7 & )LEAE N B AR 4 B3 %A 1 8 B & s AamAT
X B ARAT S8 3R A B B AR AR R o DRIk A ST A LS s AR R AT
e EHURITRG A B S e AERATIE T FR R AL IR B A G

H 532K 5 :R373

[2313k & 3 NG IRIF B NL63 F Rl ok 2 3k DR 2L 1 00 e 5k ek e e Ay 22 [ D] i«
VRESCZAS. F [ 8 T 42 ) 7 2, 2014,
KB HCOV-NL63, = J N 4L, e, 3 Gt A A 70 A SRS e B i B4R L
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BUAE) H [ 95 Ty 4 il o

5 N e IR9% 2 NL63(Human coronavirus NL63, HCoV-NL63)2004 4 & & M it
R B . T IATIA R B IR R 2 A B KA X AT, 2 Bk
IYAT e 1% BRI Y L S e D REAR R B FE I RN RE R e IR GE,
SRR R R, N 9% S IR R B IR, SRR B TR IRE B R SCRE R R
S AP IRGECRE IR o A B T ARE 12006 B I 5 ) R (1) & A2 AH 9% - HCoV-NIL63
& H AT A Z RSP NER g2 —

HCoV-NL63 43 K4y Hil{5 S AL 2 2012 45 5 HAUA Tubk, B 3 BRA7 224K, 2
PRIEE PR o 1101200 B8 B AR R BE R P MG B 20 SR AE B 108356 AH SR
T8 o AHE T 2L H B3RS NL63 [ Yk 4 K BRI 7 H115 5, I BH L 7 7 4544
FEAE, O B 4 TIRAT R 2200 S8R (5% 3 NL63 [ P bRist £ 48 7 Fl R ek A1
ARG, 1E— DI HCoV-NL63 [JJE A AL DL (B ]y AR BT AE LAY . 55— 5 i,
WFFCIER] HCoV-NL63 AEsFI 5 SARS-CoV Al [ it 52 44 - I8 55 5K 31 % 4 i
2(Angiotensin converting enzyme2, ACE2) N2 15 E 40 . /R 524 AH [H] (H 2 i &
g1 A B MR K ZE . ARBEFALLL NL63 i 5 /E AR 0w 5, BA
HCoV-NL63 [E NPk 4L R 4H 7 51 o ki f e oK cDNA B Ge 4 ve B, IR
NS FE R R A I 25 M A Dhie . IR RN . e 51 EAE AR .
o 45 25 5 B A

AR I ER A R

B — Nk A6 5 LEE BE B ) 32 4 NL63 FHPEREA 2y AT 7 5 RNA HHEEL
ASE B, 0 tH 9 B P8 VLB S P AR AR (9 5 23731 )y CBJ037 Al CBJ123), %8 J5 LA
i = HR(NL63_Amsterdam) 2%, #it 7R & ES X, i e KERATF AT
18 %t 5| 4,38 1 %175 7 RNA #2580, RT-PCR. Tal& 5 3454 3'/5-RACE A%k
15 7 PIPR NL63 [E N R A B PR 2H 7 41, B B 1 [ AR R R A 2 1 S5 R R AIE . 5
NL63 B kA HAth Bk 1) R 80 K A2 40 Hr 6 BH NL63 #isE HET vl 734 AL B. C.
D YA PRI 2, i ] A PR A TE — N 37 (1 25 R 84 B D Y. Bootscan 4373 B, [ P £k
K i 22 R R 2 (B MR AE BE A 2 R A7 A A BE R LA

5 AR AMEE RS PCR. MRAMERE R T XFRAE T NL63 BNk &K K
cDNA 73 ¥. ZidiRshiEsg. L guE FMMMTTESRIS T NLe3 E ek
CDNA FBGL v [ o i B PRBOR KL IS 28 7 K BEE WL 22 2B B 1) CPE R, 1%
I FE PR ROk 7 44 N ic-NL63. Western blot AT IFA S48 3% B ic-NL63 7£75 L 41 g
BHAT T B RIS o BB KRR I 245 AR & 20 £X(P20), 73 71l #2 3L P5. P10, P15
A P20 AR 9% T 56 R4, %F 51N 194 T Marker #H4T % 5E - 45 R R W 1% THhricfE
IR FE PR R AL A R B B R R e Tk

5=, N5 ORF3 X% B N RE 5o m X HikAT 7 B i, B oSt R A
FEN(GFP). 2 IR [ERE R 720K 77 GFP hr25 4K cDNA 1R ShL A i g
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YR G fE 48h HPREMZZ RN SR A5 LR 1 MERIA . X% 41 s PR RORIE 2%
&% 7%, BEiE I 831 CPE 2% . Western blot A1 IFA S2 56 [R]RE 26 B 1% 5 2H I3 SRk Rk
PRAETE 5 4 B P9 3RS 2 il 2 ik K 1% 55 4 #4R Bubk iy 44 ic-NL63-gfp. — 25
A K 2 S0 2R B 9 B PR ROVR ic-NL63 A1 88 2475 25 PR Kbk ic-NL63-gfb ¥ 55 1% i
FE Y20 M J5 55 8d 1A FIWEAE, 43 %) 105.5TCID50/mL 1 105TCID50/mL, % 7
AR S B R E R A 2R (NL63_Amsterdam 1)77 5 i B 78 & Y J5 26 7d
Rk # & {E, A 106.5TCID50/mL . ic-NL63 Fl ic-NL63-gfp 5 fif = kA B 795 7577
I8 B WEAR () I 1) BB R e BAR— M E g AR KB )% B E R B E R
KT RIS T Witk HCoV-NL63 Hh [E ik 4= R 2H 7 4145 2. I B 7 Hoor 7
SERIHHIE X B AL AUAE T RS0 0 T B R E— B B H (D ),
N NL63 EH 7 FIAT R = i i 52 . M 7 A el IR 5 NL63 [E ik &K
cDNA FE G v . Bt X ORF3 (B e, 3k 1 7 GFP Ar% 1 B 4R # PR
PR, FEUE ] ORF3 fE4H s 7% vh o B8 B il AR b 7 o X ik — B 78 NL63 i
SR 5 R ThEE P38 578 5 AR ELVE FH 93 5% 10 2500 1 DL Ui 25 25 i
P G
] 432K 5 :R373

[2415 30 W E . MR, KER VRS BT RO R 58 MHV-3 &8 (1R
HhSEER A FL[D] M. 7 U AR K %#,2006.
SRR K AR 2 PO, IR N U EE 3 AL, L2 4H Y, 4H A, N R R KR
T T 98 TR el BT il S 56
IR ARCEL RS N
ER

[t 9 5

PIAERT, — 3 &t A B 5 1 JE 37— 7 5 Sk PR 25 A i (SARS) %2 175 5 JE
H AR, R L0 (R AN BH A e VAR 0 S5 SR 7™ L R = A A i A AR 9T T B
— PG R SOG4 0 R BR A SR ) S AR R AR E “SARS B SR
Fe R B HA A R RR B Rk . WS 9% SARS R EIR R AT
. BURNLEL 2B, YT TS A S TH R RSO TR T E R
(1) B 5 0 R ] L

TEPL SARS iR IH £ (SARS-CoV) 1 /N3 F A WAL 1 1w A T T 2 /T, 76 &
ZE W TR IHUR T2 b 3400 SARA-CoV A R 25 A 2y — 4481, — B
RIA AT SARA-CoV 24, RITT B4 3 T IR o A 245 2 4H B R 22 1) 6 o, % 4F
Sk, B N AMRLE R R 2530 AT T ORI AN R A BUR SRR 245148 189
Rl B s T ER R 257G 273 Bl W2 7R iRy R BRI G o N2,
FLRR ARy, BRI VE RS, 255 E & A B, B8 8 1 LA G328 Th g, S0k s 255 &
BEL 1173 B 5020 B A2 S5 A il 22 s tH AR 35

[H]

20



1&4% 5 SARS-CoV [F] Y 11 55 vy 1) /1 Bl et DR 8 75 (U 2896 55 3 21, MHV-3) 4 57
REAE 7R 71U 52 2590 B0 993 75 KU 1R T G 4 B R 70 A % R 20 4 /N SRR Y 70 41 g /K
SERIEN KA S A 24 ) ) —— K i . RUEE . IR BRSO MHV-3 1)
YU B RN 5 E AT DL & B A T AR 9T AR L, D i RO R IR IR VR 9T
SARS-CoV B¢ [+ 24 il 7] 58 2 2= A S50 AR 45

[ 77141

1. =Rl b 257 SR T MHV-3 95 75 2508 (1) 44 S F 572

1.1 #57. MHV-3 s Gu 4 A A58 7Y ) FH 93 25 T B0 X 06 1 e o 0 08 2 I e 2K
(MOI), 37, MHV-3 J2& Y4 ffg 1 74

1.2 LAY TTEALH MTT VA8 /N R L2 40 R0 RaaH s WL,
)5 L SRR P B KT 52 94 B (MT C) R = £ 4 B 239K B (T C50) o FH et B 417 1) S s
5 % HF 2550 MHV-3 2803 H) K 2 (1C50) . £E MTC A1 1IC50 F:ali ¥ & 2547
W EERR R JE W EL25 04T MHV-3 3t e B AR & ;

1.3 Z5YP0I0 75 B8 P A T 5 8IF 5 2 8 1A [R] 45 24 s 1) A0 4644 BF 52 24 4
FPREERMERIA T . =M 2575 R (LA MTC KR EE AR f SRR 1B 8 K/
FRVEE) 7 3ol 1B ST S 560 4 QDB e 20 B ot B2 ) T3 977 4. 24 W T B4 YD 6h, Bk 24
VG M a5, v AV 2590 5 95 B RIS i N 40 B, 98 25 W B 52 1S R R 259, @
YRIT LR EE R R INON B 2R 3R o A5 2H DU EE B JE N A 2 AN 28 7R A
FRAATF, 120 5 [R]I USCSR 40 B AN 8% 77 3, I &2 VR il s B 0 B3 0.1ml, A ik Bt
TE B2 8 B v A 25 2H 0 B i 04k, T AT LB o BT

2. =R 25 E ST MH V-3 955 B 2008 (1) B AR HIT 7T

2.1 RS MHV-3(L00PFU/ H) B 4L 8 Ji i BALB/C /N 37 8 2 T 5
PRI 2 SN PR

2.2 %577 %8 J S50 43 AL AR N AR v 28G5 = E S5 B W 4 2455 &=, 40 il ok
T2 75mg/kg. BT IE 750mg/kg. AR E 20 mo/kg, 43l BEE R A1IS2 6 A 4O
SR LA TR 5 R 24 @8 97 4 i e i 2 MH V-3 i 5% 30min J&, 4525 0.1ml,1 &/
RITRRK 7 K,@TB A G E S 259 0.0ml,1 RIR ESE 3 KIG 1525, LRIIE
s vES MHV-3 i 2, AN B 245, M %2 7 R @ TR +i6 97 4l Je e b 477 22 2 3
KRG MR B MHV-3 3 8 4k R I s 45 24 5 K 7 R (B H 2597 188K 10 K).
BRI A LI H BN R 18 H BENLAA, & HAE R Y/ 72h &AL 6
B R, B 4 I AT 4 SRR A A

2.2 MELHE RO/ AT IFEIN ), @ ML ALT ;3 2H 23 P 95 25105 15 (B B % i)
5 15 & B P B 2550 mg BT 2H 23 b v 22 (SD) s s @ BT I 975 3 24 28 2% ] Rezkalla
e 58 B AT, VT AR AN LT o 58 1 4 M R R IR B IX 3k 1 AR 5 R A LT T AR
Z AR 0 43,<25%it 1 43,25%~50%11 2 73,50%~75%it 3 7, >75%it 4
9% o

2.3 GRit2AAb B R SPSS12.0 B i EAT /N AR A7 0 Al R B e SR O 2249y
HTAR t R0 PE %5 A TR i 28 ALT 223005 B PF 20 Rl 25 T B0 1) 22 57
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[4R]

1 = Fh A 2593 SR T MHV-3 55 55 2508 R AR SMBIF 95

1.1 78 ST 40 R YL A A 1 B AR E 3 B 2 VAR MOI(MOI=0.0001), 7F LAl £ 14
ST RS G A R AR S B R 24h S AT i B AR 56 ) D5 T 02 23
BRI .

1.2 L2 4HMa % 2590 1 B K 323 B2 (MTC) 0 5l R K & 7.6pg/ml; B %
1000pg/ml; i 5 51.29pug/mlo 24455 4 Hfd 1) 2 B0 i 259K FE (T C50) 433l 9 K
B 75ug/ml B E 6100pg/ml, R 500pg/ml. 2570304 MHV-3 2506 2%
WREE(CB0) A R & 2. 7ug/mL; W E 304 9pg/ml;FEEL 22.06pg/ml. %
1BIT HRE(TI=TC50/IC50) 73 7 9 Kz & 27.78, %3 1% 20.07, f Il HL 22.67 .

1.3 Remfi & BIPIHPREE RO R Fh . /NGB KRBT 2 98 B T B 400 1) 2R 43
AR TR 4H:56.87% . 39.22%. 25.49%; #14H:60.40% . 48.51%. 36.63%;iAY7
H:69.70%- 57.58%- 45.45%, — 2H 24 4)571] & 5 4] 85087 52 TR AH OC (701895 41 r=0.9896;
HFIZH r=0.9906; 777 2H r=0.9931) . — 41 1 BE 1] & LU 4%, 697 2H B v, PR R LR,
TR 2H 5 i

1.4 BRI ERE EE RN Ay /N U 3 1R B Tl b 0 1) 2293 il A
i[5 41:65.87%.53.15%. 38.79%: 1 F141:69.42%.57.52% 42.53%; 157 41:73.77%.
62.50% . 48.08%. — ZH 45 &5 4] 2N 2 1E AH ¢ (TR 2H :r=0.9948; H
#H:r=0.9936;7697 2 r=0.9916). —ZH M2 LR, ¥a 97 2H e v, R AT 2H O T 46
wi.

1.5 R B AAMHRE EE RN R A /N TR R P B B 0 ) 45l A
55 41:61.76%50.00%- 29.41%: F1 F141:65.34%.51.49% . 32.67%; 15T 41:70.53%.
54.55%-. 35.79%. —ZH 2547 &S M AR 8 IEAH (B YT 4L r=0.9967;H Fl
H:r=0.9980;75 77 4:r=0.9935) . —ZH | 2 LLIL, ¥6 I 4 fe v, HHORH 4H G R T BT 24
=g [A8

2 =P 2 ST MH V-3 955 25 3008 (R AR BT 58

2.1 /NI I [R]

2.1.1 Remdi & A F A 3697 4 TBG TR +16 97 41 5 RINFETE0 751 12
R\ 5 R 3 Re @Gt 22417400, 1097 4l 5 1AL 241 Jo B {6 22 = (P>0.05), Tl 2
FFRBH +¥6 77 21 55 45 R L A6 97 41 L 25 57 1 5 (P<0.05), Tl B 415 Bl + 3697 41
2 1A bE A To iH I 22 57 (P>0.05)

2.1.2 W IEAC A AT 4 TR RN T +76 97 20 5 RNAE T E il v 8 s
5 WA 4 W =40 594 b i 545 B $B 2 57 (P<0.05); iR +¥A 77 415 1 by 2H b s
JG A W 22 57 (P>0.05),(H 5 a7 4H b 22 7 B i (P<0.05)

2.1.3 R AR AH AT A TR RN TS +76 9720 5 RNAE T E v 9 R
5 WA 5 W, =20 5 R4 b i 344 B 2 22 57 (P<0.05); iR +¥6 77 41 5 10 97 41 L st
JG A W 22 57 (P>0.05),(H — 4 56 97 41 b A48 22 7 B 2 (P<0.05)

2.2 M3 ALT /KFASAL R 1 3% ALT &35 T+ ik 5573.794320.52 U/L, %
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AL PR ALT #5045 78 40 (P<0.01) fE 4T3 & 1Ry /K i& - 2716.214520.01
U/L £ 4453.124402.66 U/L 28], =ZHEbE, =Fh 254900 TiB 4L A i b5 + 3697 41
ALT 7K-F-# 34 B A T A B Y697 41(P<0.01) .

2.3 JH2H 253993 75 15 A0 AP 2H 23095 53 ¥ B A R 40 O 6.0740.25 PFU/MQ; KT
FIRITAL. BT, FRT+IRTT 4153008 4.5340.55 PFU/mg. 4.240.6 PFU/mg Al
3.740.44 PFU/mg; XUE & VAT 21 Tl 48 s +¥6 97 285 70 ) o 3.7740.31 PFU/mg.
3.6340.15 PFU/mg. 2.6740.59 PFU/mg;fa RG24 FiBid . Tls+iay7 47
%14 3.7320.21 PFU/mg. 3.4340.25 PFU/mg. 3.1040.36 PFU/mg. —FPZ54% H
24540 SR A LR H A B B 25 57 (P<0.05) o (H = 4[] B 8¢, A 0 B0 7 TR + V69T
S s 7 5 B R T R T AT TR 4 (P<0.05) . 2.4 HHZUE %84

LAY R AR L AR AR B iR, 2 3 SR 0 e B N T 25 4 P B IR, K T4
TSR, /NI 5 A6 25 L, JFE 28T 2 JHE 32 P DL+ I 5 A 02 e, T 440 B SR B X DL B A%
SR AN R R AR . 25 2GR R 2 v LK R BT R IR T AR ARt o e At
AR R A1 /) B R G 21, 645 T T4 B SR B8 i A R 28 4 4 B 12 ) B A A
R /)N, /N5 1 T B 2 25580, U9 0K & i R IR A B PR 28 52 N T AR T A I
A 2395 L HU LU 0B VR T AL AT +V6 T 4 ) A HE A B BAR TR AL 4
HAR S H IR R 8 A B T I (H SRR R LR E 7 .

[45it]

1. R Ty 38 /) R eE PR 75 A B R AR Y Ay e bR e B JB6 VR T 24 0 O e R
T RRPLRI B TR T — A R IR MR T 6 .

2AEMRAN AN MO BE B KRR AT 2 . WU E . R RS B B B T B R
MHV-3 A FH L 300 1) 200 7 52 7)o 4 i 1, P B2 B s 7 WO B AR 25 N DA K 4T i P 4
TS Z AT o Rms 3BT Fa 850 i H IR B FL UG XU TE AR

3AE MHV-3 BRI RIGER Rppfias . XHE, MR B A 5 5
MHV-3 208, 8 BH ik PR AICASE 2 B 2H 2005 55 20 B, XU 1) B4R 51 MH V-3 1E %
SRR FRBT B« OB IR £ BT 4 FH 24 T B S AR A BRI TS A R B AE
AT B AR A7 B[R] A2 P D e 40 3, 7 3 6 24 W i o 977 80 A T~ Heva g7 AR A,
AT REAE N bR FE AT S 1R N A TUT 1) ik 16 25470
H &7 255:R285.5

[25]#47.HCOV-OCA3 & Lt v [ 1) i ek 15 8 F HR R [D]. 3. 8 SO o R
TR 2 v, 2012,

K HE 1] :HCoV-OC43, 4 va i Ji £ 4k K GFP

MU A ] Ty 428 i A0

RO B H AT S AN ORI RNA 38, R R 4K o 27~31Kb. &R
T4 T3 I K 1R) = DR A0 DAL R 485 7 HL 52 g 1) ) JOORE A6 4 B v ) AN A MR I RS
T RERIE R I I 2 B R R EL ) 2000 4F Almazan 2575 XA DI-RNA F BAC
JRRL RGN T TGEV 14K cDNA YLl ., Ll JUERI R R, CE
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D T =R PROm 23 IR R AR 48, B T BAC IIIRKUR S8 MR HhERE
FENH AR 1) CDNA Sl DL K J: e B B AR R KR Gt

HCoV-0C43 J& T IT 4y tRps 75, H AL R 2K 4128 30.7Kb, N A7) 15 B H.
B IEBE RNA B A MR 5" 745/ 1 3'poly A R4ty . EF AL N
5'-polymerase-HE-S-E-M-N, 53 4k A P34~ JE 45 F 2 K NS2 1T NS12.9 73 Al T HE
ZHTLA S S A E [ 2 8], H Thag B Arie A G4 . BT HCoV-OC43 F1 SARS Jii
BE—FE IR & T 1 Atk 2, R o] DO AR SARS B 25 K 0t 72, DA v il
SARS HF et P3 S2ie = (MK HME . 2006 4 N K I LT BAC £4;
1) HCoV-OC43 4=+ cDNA Bgutt vo i Ny A 11 — P 5t HCoV-0C43 $igfit 111
R FEREANT &0 IR RGN B vk, AT A SO BRI R G
MIER A ThEE . BURNLE S . AT Z R M v B 1 3 A e R A
HCoV-OC43 ik #MJEFE R I rT AT HEEAT T IR R, F 2 g R a0 T -

55— 1EJF R pBAC-OCA3FL 3kt I, 3% HESCRR IS (1) 5 V2 S 3R 153 T &R
R, P R e BB RS . ARG, Western blot X HREUR B #EAT T4
5E o

5 R APV RG PCR ARG V&1 5 15, O R & T = AN A B 7
ANJER 5 FE K GFP [f)E 4 pBAC-OC43FL ffifi. £ HCoV-OC43 4K cDNA J&
It ye b pBAC-OCA3FL (1) 5:Ait b AT oiuis s Dh #3175 GFP AR & BE R
=ANE A TR, 5 ) i 4 9 pPBAC-OC43-GFP ANS2. pBAC-OC43-GFP A NS12.9
F1 pBAC-OC43-N-GFP, 737|327~ GFP HUAR NS2 ZE[K . GFP HUX NS12.9 J:[H LA
J% GFP i N N ZE [ J5

F= WP E T AR A B, A B NS2. NS12.9 B fE 3k 34k
RUREE. SRAF ARG 32 B850 BT 08 I SR RORE 3 34T 93 B4R R, S A WL %% GFP
[MZRIEAE DL YR GFP FRik/K- Sl RO LL & Western blot, FAIT A 3 R A B
NS2 FIHUA NS12.9 v FE3R45 T #RKOW B8, 1M GFP 6 A\ N &K f5 i v B2 % A 3k
RERROREEE . BEAh, 2 GFP B NS2 [ J5 A3k 153 GFP A1 & ke e R ik
M2 GFP ZHFHUAX NS12.9 B ,GFP RiAE & /D, HARE. HHEI HCoV-0C43
ZERFER] NS2 Fl NS12.9 125 Rl Dh BB A R AR T 28 - 0 70 A BAT TR IR, 4 HE STk
B ) OCA3-FL HIFEHT =X OCA3-GFPANS2 AT K K, B 135 I Y e 146 ) 5]
GFP 1 N & H ) 1A, OC43-FL J OC43-GFPANS12.9 7R L i 5 eIk b
I4RME . TR Wk OCA3-GFPANS2 % b J5 1) 40 M7k ik R ffe b3 JE Y8 IR 4
REAREI 21 GFP DL N & (A1 3RIE o 5T 0k, 9128 0 A FL AT BE 10 J IR & NS2 f i 2k
ST B R I AT) R — 2B AR

S AT FUAE HCoV-0C43 4K cDNA B e M 7o b [ J il B il 78 = AN AR [H]
(PIAL B 4 N AMNIE R 2 FE R GFP, I 5% 48 3 D8] 382 175 450 RN Xt 4R o 25 E A7 1R 4h S5
€ i€ T pBAC-OCA3FL A e A AL E, DL 36 AN A7 B Ab 1) 8 1 78 B2 i FE R
I LEAE it — 22 1 5t HCoV-OC43.44 i 3 T~ HCoV-0OC43 et IR B #i Ak 1
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it T K.
Hh 4y 255 R459.7

[26]2= 4850, i tbe s, o B T By 4 i) A0 AR RE SR 3 B e PR 5 I8 s X
B oE BB X E g, b B DA HE % 2013 AR P EH R
#t,181-182,978-7-117-18688-9,4F %

] 432545 :R197.65.

(2714 W&, 51 SCHE 20 W 04 4 A7 AT b i L SR R BT Eb 22 R 78 1l 4% TS AV o7
U AR 2R G0 25 5 el IR 78 B2 11 245 9+ 16 82 A [P].CN'106074506 A,2016-11-09.
WEL AR A TE T CAR 2 IR 32 BE R0y I 25900 Je FAE 255 b nl$e 52 [ b AE Bt
H AR PR SR G 2R A I e R85 Sk e 07 T 1) 2 F o A BH B O R B R R BT b 22 7R 5%
HH 2R IR 5 B DU R 1R 0T BEL T A R R IR R G 2 i e bR R I e T R A
Ff, o] AR VR TT B 2R WP R B 4 6 i e PR 08 25186 e 7 T PRI YR T T o
4255 AB1K31/4045

[28] % H AT HEF 4+ r, 2 I3 th 4z oK /5 B = B IR 40 <o G A R, o H AT HE
T R R AR OK R R B SRR R S Y TR T A TR e R B 5| RS 1
JEKGL ) & [P].CN104321063A,2015-01-28.

WE RO T EREME AW HTCC Ml HM-TCC, £ & R & H
H,COCH<sub>3</sub>(HTCC) =119 ik S|
H,COCH<sub>3</sub>,C<sub>12</sub>H<sub>25</sub>(HM-HTCC), &. A /] T &
J7 AR e R B 5] D A e B I

W 4325 AB1K31/722

[29] R fes A% Wt 52 5 & MR % . 1 I I AL A 1) Ak B9 B JEK L () 6 RN O
[P].CN102038667A,2011-05-04.

I B A B R AL TR 9T 2 M B R R L R R O v AL T A BRI T B
YL . FE— ML S T 58 K B e A S Wit T GOk IR 9T L B R .
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[45]Jan ter Meulen,Alexander BH Bakker,Edward N van den Brink,Gerrit J
Weverling,Byron EE Martina,Bart L Haagmans, Thijs Kuiken,John de Kruif,Wolfgang
Preiser, Willy ~ Spaan,Hans R  Gelderblom,Jaap ~ Goudsmit,Albert = DME
Osterhaus.Human monoclonal antibody as prophylaxis for SARS coronavirus
infection in ferrets[J].The Lancet,2004,363(9427)..

$i# Z£:Summary(#br)SARS coronavirus continues to cause sporadic cases of severe
acute respiratory syndrome (SARS) in China. No active or passive
immunoprophylaxis for disease induced by SARS coronavirus is available. We
investigated prophylaxis of SARS coronavirus infection with a neutralising human
monoclonal antibody in ferrets, which can be readily infected with the virus.
Prophylactic administration of the monoclonal antibody at 10 mg/kg reduced
replication of SARS coronavirus in the lungs of infected ferrets by 3 3 logs (95% ClI
26-490 logs; p<0001), completely prevented the development of SARS
coronavirus-induced macroscopic lung pathology (p=0013), and abolished shedding
of virus in pharyngeal secretions. The data generated in this animal model show that
administration of a human monoclonal antibody might offer a feasible and effective
prophylaxis for the control of human SARS coronavirus infection.

[46]Jeong Sil Choi,Kyung Mi Kim.Crisis prevention and management by infection
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control nurses during the Middle East respiratory coronavirus outbreak in
Korea[J].AJIC: American Journal of Infection Control,2016,44(4):
KHEA]:MERS-CoV,Nurse.

i E:A Middle East respiratory coronavirus (MERS-CoV) outbreak occurred in
Korea between June 20 and July 28, 2015. A total of 186 patients were confirmed as
being infected with MERS-CoV, 36 of whom died. Infection control nurses referred to
hospital guidelines to address the screening and isolation needs of patients and
instigated a variety of infection control activities to prevent MERS-CoV transmission
at the frontlines of patient care. Their concerted effort is believed to have been
instrumental in ending the outbreak.

[47]KSA Al Harthy,A Al Maani,M Elsheikh.Infection prevention and control
strategies for the Middle East respiratory syndrome coronavirus and outcome in
Oman[J].Antimicrobial Resistance and Infection Control,2015,4(S1)..

[48]Pablo E. Bonveh §Elena R. Temporiti.Transmission and Control of Respiratory
Viral Infections in the Healthcare Setting[J].Current Treatment Options in Infectious
Diseases,2018,10(2):

2% B A :Viral Respiratory Infections,Healthcare transmission,Infection control
measures,Nosocomial viral infections,Healthcare acquired infections, Viral respiratory
infections prevention.

$i% 2% Abstract(#br) Purpose of the review(#br)Viral respiratory infections have been
recognized as a cause of severe illness in immunocompromised and
non-immunocompromised hosts. This acknowledgement is a consequence of
improvement in diagnosis and better understanding of transmission. Available
vaccines and antiviral drugs for prophylaxis and treatment have been developed
accordingly. Viral respiratory pathogens are increasingly recognized as nosocomial
pathogens as well. The purpose of this review is to describe the most frequent and
relevant nosocomial viral respiratory infections, their mechanisms of transmission and
the infection control measures to prevent their spread in the healthcare setting.(#br)
Recent findings(#br) Although most mechanisms of transmission and control measures
of nosocomial viral infections are already known, improved diagnostic tools allow
better characterization of these infections and also lead to the discovery of new
viruses such as the coronavirus, which is the cause of the Middle East Respiratory
Syndrome, or the human bocavirus. Also, the ability to understand better the impact,
dissemination and prevention of these viruses, allows us to improve the measures to
prevent these infections.(#br) Summary(#br)Healthcare viral respiratory infections
increase patient morbidity. Each virus has a different mechanism of transmission;
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therefore, early detection and prompt implementation of infection control measures
are very important in order to avoid their transmission in the hospital setting.

[49]Hofmann W.[How often must maternal vaccination be repeated for the
prophylaxis of rotavirus and coronavirus infections (neonatal diarrhea) in the
calf?].[J].DTW. Deutsche tierarztliche Wochenschrift,1987,94(5):.

[50]Hofmann W.[Therapy and prevention of rotavirus and coronavirus infections in
calves].[J].Berliner und Muenchener Tieraerztliche Wochenschrift,1983,96(12):

x i 1] :Animals,Cattle,Cattle Diseases,Coronaviridae
Infections,Diarrhea,Female,Pregnancy,Pregnancy Complications, Infectious,Rotavirus
Infections, Vaccination.

[51]Hofmann W.[Therapy and prevention of rotavirus and coronavirus infections in
calves].[J].Berliner und Munchener tierarztliche Wochenschrift,1983,96(12):.

[52]Rabaan Ali A.Middle East respiratory syndrome coronavirus: five years
later.[J].Expert review of respiratory medicine,2017,11(11):

1A Coronavirus Infections,Disease Outbreaks,Humans,Infection Control,Middle
East,Middle East Respiratory Syndrome Coronavirus.

i %:In the past five years, there have been 1,936 laboratory-confirmed cases of
Middle East Respiratory Syndrome coronavirus (MERS-CoV) in 27 countries, with a
mortality rate of 35.6%. Most cases have arisen in the Middle East, particularly the
Kingdom of Saudi Arabia, however there was a large hospital-associated outbreak in
the Republic of Korea in 2015. Exposure to dromedary camels has been recognized
by the World Health Organization (WHO) as a risk factor in primary cases, but the
exact mechanisms of transmission are not clear. Rigorous application of nationally
defined infection prevention and control measures has reduced the levels of healthcare
facility-associated outbreaks. There is currently no approved specific therapy or
vaccine available. Areas covered: This review presents an overview of MERS-CoV
within the last five years, with a particular emphasis on the key areas of transmission,
infection control and prevention, and therapies and vaccines. Expert commentary:
MERS-CoV remains a significant threat to public health as transmission mechanisms
are still not completely understood. There is the potential for mutations that could
increase viral transmission and/or virulence, and zoonotic host range. The high
mortality rate highlights the need to expedite well-designed randomized clinical trials
for direct, effective therapies and vaccines.
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[53]Park S Y,Lee J S,Son J S,Ko J H,Peck K R,Jung Y,Woo0 H J,Joo Y S,Eom J S,Shi
H.Post-exposure prophylaxis for Middle East respiratory syndrome in healthcare
workers.[J]. The Journal of hospital infection,2019,101(1):

2% B 1d] :Healthcare worker,High-risk exposure,Middle East respiratory syndrome
coronavirus,Outbreak,Post-exposure prophylaxis,Pre-isolation pneumonia.

T % An effective post-exposure prophylaxis (PEP) strategy may limit the spread of
infection. However, there is no consensus regarding PEP for Middle East respiratory
syndrome coronavirus (MERS-CoV) infection. This study assessed the efficacy of
ribavirin and lopinavir/ritonavir as PEP for healthcare workers (HCWSs) exposed to
patients with severe MERS-CoV pre-isolation pneumonia. The safety of the PEP
regimen was assessed. HCWs with high-risk exposure to MERS-CoV pre-isolation
pneumonia were retrospectively enrolled. HCWs who received PEP therapy were
classified into the PEP group. PEP therapy was associated with a 40% decrease in the
risk of infection. There were no severe adverse events during PEP therapy.

[54]Al-Amri Saad,Bharti Rishi,Alsaleem Safar A,Al-Musa Hassan M,Chaudhary
Shweta, Al-Shaikh Ayub A.Knowledge and practices of primary health care physicians
regarding updated guidelines of MERS-CoV infection in Abha city.[J].Journal of
family medicine and primary care,2019,8(2):

2% i 1A :Continuous medical education,General physician and Primary Health
Center,Middle East respiratory syndrome coronavirus.

$# #:Background(#br)Human coronaviruses (hCoV) usually cause mild to moderate
upper respiratory tract illnesses. The novel coronavirus (nCoV), or Middle East
respiratory syndrome coronavirus (MERS-CoV), is a particular strain different from
any other known hCoV with the possibility of human and also zoonotic transmissions.
The aim of the study to assess primary health care (PHC) physicians' knowledge and
adherence regarding Saudi Ministry of Health guidelines regarding
MERS-CoV.(#br)Materials and Methods(#br)A cross-sectional study design was
followed to include 85 PHC physicians in Abha city. An interview questionnaire has
been designed by the researcher that was used to assess knowledge and practices of
PHC physicians regarding diagnosis and management of MERS-CoV. It includes
personal characteristics, the MERS-CoV knowledge assessment questionnaire, and
practices related to adherence toward guidelines regarding
MERS-CoV.(#br)Results(#br)PHC physicians' knowledge gaps regarding MERS-CoV
included protected exposure (32.9%), highest seasonal incidence of MERS-CoV in
Saudi Arabia (60%), relation between incidence of MERS-CoV and overcrowding
(62.4%), case fatality of MERS-CoV cases (63.5%), and collecting specimens from
MERS-CoV patients (64.7%). The knowledge of PHC physicians about MERS-CoV
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was poor among 5.9%, good among 63.5%, and excellent among 30.6%. Personal
protective equipment to be used when seeing suspected cases of MERS-CoV infection
were mainly the mask (94.1%), gloves (78.8%), the gown (60%), goggles (31.8%),
and the cap (22.4%). All participants stated that the most important standard
precaution that should be applied when seeing a case of MERS-CoV infection is hand
washing, whereas 97.6% stated that the most important respiratory precaution to
prevent transmission of respiratory infections in PHC setting when seeing a case of
MERS-CoV infection is masking and separation of suspected MERS-CoV patients,
and 81.2% stated that upon exit from the room of a MERS-CoV patient, the physician
should remove and discard personal protective equipment. PHC physicians'
knowledge about MERS-CoV differed significantly according to their nationality ( P
= 0.038), with non-Saudi physicians expressing higher percent of excellent
knowledge than Saudi physicians (40% and 20%, respectively). Those who attended
continuing medical education (CME) activities had significantly higher percent of
excellent knowledge than those who did not attend a CME activity (55.6% and 23.9%,
respectively, P = 0.011). PHC physicians' knowledge did not differ significantly
according to their age, gender, qualification, experience in PHC, and practice-related
adherence to guidelines. PHC physicians' practice-related adherence to guidelines
about MERS-CoV differed significantly according to their position ( P = 0.035), with
specialists having the highest percent of excellent practice
(13%).(#br)Conclusions(#br)There are knowledge gaps among PHC physicians in
Abha city, and their practice is suboptimal regarding MERS-CoV infection. Less than
one-fourth of PHC physicians attend CME activities about MERS-CoV infection.
However, significantly less practice-related adherence to guidelines are associated
with Saudi PHC physicians, those who did not attend a related CME activity, and
MBBS qualified physicians' general practitioners. To increase awareness, more CME
activities related to MERS-CoV infection management needs to be organized.

[55]Mahallawi Waleed H.Case report: Detection of the Middle East respiratory
syndrome corona virus (MERS-CoV) in nasal secretions of a dead human.[J].Journal
of Taibah University Medical Sciences,2018,13(3):

x i 1] :Health care workers,Infection
control, MERS-CoV,Postmortem,Prevention, Transmission.

i % The Middle East respiratory syndrome coronavirus (MERS-CoV) has been
recognized as a highly pathogenic virus that infects the human respiratory tract and
has high morbidity and mortality. The MERS-CoV is a huge burden on Saudi Arabian
health-care facilities, causing approximately 40% mortality. The transmission
mechanism of the virus is still not well understood. Therefore, the prevention of any
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route of transmission is the best measure to arrest the spread of this disease. Using the
real time polymerase chain reaction (RT-PCR), MERS-CoV was detected in the nasal
secretions of a human cadaver. Full precautions should be applied and carefully
followed to prevent the transmission of the virus, especially among health care
workers.(#br)<ismd (s 87035558 o e A B w1 358 Ndaw NG wdas e
A3l Gusy 32303 e N Guaa 3ol wd 30 N ae OVamedd G 30U claal
Al gy Jash eggn 8 Lig,yeS cu mwdl AN o) B8 ) e ) R awd 330 e e
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[56]Alhazmi Ali M,Alshammari Sulaiman A,Alenazi Hanan A,Shaik Shaffi A,AlZaid
Hala M,Almahmoud Nouf S,Alshammari Hotoon S.Community's compliance with
measures for the prevention of respiratory infections in Riyadh; Saudi
Arabia.[J].Journal of family & community medicine,2019,26(3):

% & 1a :Compliance,Coronavirus,Infection control,Pandemic  flu,Respiratory
infection.

$i 2:BACKGROUND(#br)Acute respiratory tract infections are the most common
causes of both morbidity and mortality worldwid, and the management and prevention
of acute respiratory infections is a global problem, especially in developing countries.
This study sought to assess the community's compliance and practice of measures for
the prevention of respiratory infections and discover their source of health
information.(#br)y MATERIALS AND METHODS(#br)A cross-sectional study was
carried out in the five biggest shopping malls in Riyadh city in July 2014. The
required sample size was 980 persons aged 15 or older, with 196 from each of the five
biggest shopping malls from each of the five geographic areas of Riyadh. Data was
collected by face-to-face interview using standardised questionnaire, and analyzed
using SPSS.(#br)RESULTS(#br)Overall, 48.3% of the participants thought that they
were susceptible to any of the respiratory infections of pandemic influenza; 59.7%
always washed their hands with water and soap and 34.8% used antibacterial soap.
About 29% reported avoiding touching their eyes, noses, and mouths directly with
their hands; 63.5% covered their noses and mouths with tissue paper when sneezing
or coughing. A substantial number said they "never" shared their personal stuff,
including towels (70.5%) and utensils (49.0%) with others. Only 21.2% avoided
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crowded places or wore a mask (9.1%) in such a situation. A high proportion (62.8%)
did not take the seasonal flu vaccine. The most common sources of health information
included television/radio (47.9%), social media (29.4%), and friends/family
(28.1%).(#br) CONCLUSIONS(#br)Health authorities should seize every opportunity
to prevent respiratory infections by adopting all evidence-based infection control
measures to improve public awareness, attitude, and practice.

[57]Ki Hyun Kyun,Han Sang Kuk,Son Jun Seong,Park Sang O.Risk of transmission
via medical employees and importance of routine infection-prevention policy in a
nosocomial outbreak of Middle East respiratory syndrome (MERS): a descriptive
analysis from a tertiary care hospital in South Korea.[J].BMC pulmonary
medicine,2019,19(1):

XA :Hand hygiene,Infection control,Isolation,Middle East respiratory syndrome
coronavirus,Nosocomial infection.

§i# #:BACKGROUND(#br)In 2015, South Korea experienced an outbreak of Middle
East respiratory syndrome (MERS), and our hospital experienced a nosocomial
MERS infection. We performed a comprehensive analysis to identify the MERS
transmission route and the ability of our routine infection-prevention policy to control
this outbreak.(#or) METHODS(#br)This is a case-cohort study of retrospectively
analysed data from medical charts, closed-circuit television, personal interviews and a
national database. We analysed data of people at risk of MERS transmission including
228 in the emergency department (ED) and 218 in general wards (GW). Data of
personnel location and movement, personal protection equipment and hand hygiene
was recorded. Transmission risk was determined as the extent of exposure to the index
patient: 1) high risk: staying within 2 m; 2) intermediate risk: staying in the same
room at same time; and 3) low risk: only staying in the same department without
contact.(#or)RESULTS(#br)The index patient was an old patient admitted to our
hospital. 11 transmissions from the index patient were identified; 4 were infected in
our hospital. Personnel in the ED exhibited higher rates of compliance with routine
infection-prevention methods as observed objectively: 93% wore a surgical mask and
95.6% washed their hands. Only 1.8% of personnel were observed to wear a surgical
mask in the GW. ED had a higher percentage of high-risk individuals compared with
the GW (14.5% vs. 2.8%), but the attack rate was higher in the GW (16.7%; 1/6) than
in the ED (3%; 1/33). There were no transmissions in the intermediate- and low-risk
groups in the ED. Otherwise 2 patients were infected in the GW among the low-risk
group. MERS were transmitted to them indirectly by staff who cared for the index
patient.(#br) CONCLUSIONS(#br)Our study provide compelling evidence that
routine infection-prevention policies can greatly reduce nosocomial transmission of
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MERS. Conventional isolation is established mainly from contact tracing of patients
during a MERS outbreak. But it should be extended to all people treated by any
medical employee who has contact with MERS patients.(#br)TRIAL
REGISTRATION(#br)NCT02605109 , date of registration: 11th November 2015.

[58]Hui David S C,Zumla Alimuddin.Severe Acute Respiratory Syndrome: Historical;
Epidemiologic; and Clinical Features.[J].Infectious disease clinics of North
America,2019,33(4):

gt 1A]):Clinical,Coronavirus,Epidemic,Epidemiology,Prevention,SARS.

Ji5 #2:Severe acute respiratory syndrome coronavirus (SARS-CoV), emerged from
China and rapidly spread worldwide. Over 8098 people fell ill and 774 died before the
epidemic ended in July 2003. Bats are likely an important reservoir for SARS-CoV.
SARS-like CoVs have been detected in horseshoe bats and civet cats. The main mode
of transmission of SARS-CoV is through inhalation of respiratory droplets.
Faeco-oral transmission has been recorded. Strict infection control procedures with
respiratory and contact precautions are essential. Fever and respiratory symptoms
predominate, and diarrhea is common. Treatment involves supportive care. There are
no specific antiviral treatments or vaccines available.

[59]Mailles A,Blanckaert K,Chaud P,van der Werf S,Lina B,Caro V,Campese C,Gué&y
B,Prouvost H,Lemaire X,Paty M C,Haeghebaert S,Antoine D,Ettahar N,Noel
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$# %L The Centers for Disease Control & prevention continues to work with the World
Health Organization (WHO) and other partners to closely monitor Middle East
respiratory syndrome coronavirus (MERS-CoV) infections globally and to better
understand the risks to public health. Here, Rha et al provide a brief update on
MERS-CoV epidemiology and to notify health care providers, public health officials,
and others to maintain awareness of the need to consider MERS-CoV infection in
persons who have recently traveled from countries in or near the Arabian Peninsula.
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