+ 8 ¢ TR PE 2 R 2020 4F 2 A4S 42 55 1 Fujian Med ], February 2020, Vol. 42, No. 1

pEBERFESREFARER

tE A BRI e 8 B AR R g S (FE M 350001)

- THIRE -

iRk Zid BROHIT WAL

i E]1 WFERIES 2019-nCoV 5 SARS B AG TE 1) — Bt 8500, P 7E 5 M AE Bk L il 2 (ACE-
2) HAERREMM SRR —, HWIET 8 BUSIRMEE . B S 6 Xt B 2 e PR 2 8 e ) S R B0 206 97 i
e 2T T AR B BY R BR T A B SRR AR 0 B AR IR 1 WS B AU R IR G T R B S S A B B IR R B PR
B 7R SHE R0 HE A R G0 28 ks A ML DAIBIXE B Y 2019-nCo'V 5 85 1 24 4 B S B8 ¥R 7 1 BIF 9T B 44 SR I

[xEiFY B AEEIRG S RIERS; M
[FESHES]Y R373.1  [T##RIZAEY A

TG E (CoV) B—HE WS FHS R 5 ™ & 57
WM. HIC A 7 f A28 M E (HCoV) 1l 5|2
A 2 P W HCoV-229E. HCoV-NL63, HCoV-OC43,
HCoV-HKUL, /™ & 2 ¥ P IR 25 & 1F 5% IR 5% 8 (SARS-
CoV) . MARIFIRLES AL R HEEE (MERS-CoV) I i it 11
2019-nCoVH'? | SARS-CoV, MERS-CoV #l 2019-nCoV #B
J&F BAVER#, £ HAFHER T X =& ZE K —
S T R4S R 25 5, 2019-nCoV oAl BB IA & — Fh 55
SARS 5 #5 A 7] 1 55 R0 B, 7T A DA i 0 8 R Al T T L K
e NS BE 10018 EAEHR A A,

FEE 2Pk R 45 A AE (SARS) I H AR R I 45 A AiE
(MERS) & & A\ i ™ 8 09 5 R F2 A OG89 . SARS-CoV
BT 2003 A E BT, 2005 45 78 0 & L4 #
5 SARS 4R 95 1 w5 B A LAY SR 0 EE D L ik S g e
SARS ARG #E 5 AN SR T4 B MR 88 %0 ~92 X 1 T 51
R B 25 B o i AT BE 2 SARS JE R0 55 0 S 4 S 1 R
RAEAEETT ., MERS-CoV T 2012 4F7E Vb 45 BT 7411 £ H & %
KB, AR SARS-CoV #l MERS-CoV ¥R T2y, {H [
REMGHE 46 N2, AEH i 32 vh 3 350™ 3 A9 L 22 02 B0 Y P I 18
PR . X RO IROR RIS T RE REANT,
TIRES7E B R 18 £ LS, FRAehims THE &
GG, IRRAEFE IS .

B PE R G IEHUIRINAT S P 28 K T BB R 5,
A LA I Bk Sh e AR 0998 8 AR A A 35 i B4y, Ol ot
B B G0 2 it 52 00 G0 8 TS G 8 R G N IR B AR R R E . ALK
Yo E F G0 H i R AR R L SR AN DA B G e I M ) R 41
B, AR R (RIARRE S MRS ) A& B fese (RIRE 5
PERE) o e IR HE R Y AR 2 9 4t R T R 28 TR B AR
SLHIBYBL, 3 B e B A R S A A 3 A BT . A
CD3. CD4 Fl CD8 % ¢ 1 M 40 it mf 2P H ml 3 1 B A
[AHf CD4/CD8 A 5B tb K 2 F H A Zit¥ B X, 1M
T 9% E AN R G4 A 1 4 A TR T AR A N A SRR, DA R
7 5 B G BB 5, T RE R R R AR AR,
B, AL H AT R4 it e SARS-CoV, MERS-CoV
s 3 5 G0 28 A0 2 G 8 05 MR IR N 96 AR AR 2 e

[XEHS]Y 1002-2600(2020)01-0008-05

PRI 25 W (0 FF R B G e VR T I FF R SR AR VB FE (4
1 BRESSREMM0

SRR B 40T 5 EAEAE LA S50 R EA RS
MEAER, SEGRag R R R EEE L., EEAE (MP)
FBF R4 (DO 2B A fE T EZA Ry, BWES
H SARS-CoV i 5 B & A Ml 9 o 28 5 B Y S Ay, 5 0[]
B 3 S 40 ™ A R R TR R (IFND SR i R MUK 0% 55
FRE s ABE SARS-CoV A1 H: Ath 56 IR 995 B 40 ] 16 ¥ TFN 2R 48
MM AR R AN KT 200, SR dE AR 45 15 (NSP15)
A LAk B 5 A P i 32 dsRINAL 9 8% 60 3 BR 461 5 0k 200 Y 1
AT, SRR NSP15 Y AR & 2k I 1k v RS2 ™ AF U8 7R T
FEW I —Fpoeme U ARG R AR S 3 (NSP3)
B A T BE AR SF RO A2 A g, T LA A R e s R e A [ AT
SR, MERS-CoV By M., NSP4A. NSP4B # M Fll Plppro
Tt 40 ) Y TFN A NF-B {55380 8% DT A 2 BT e 928 0k ok
IS EE WA A P M T, W BF MERS-CoV i@ i3 T 8 #it
AR ST T 20 B TS AR

G 58 1 A CBOE RO TR =R 32 78 (PRRs) X it
A 4 F A B0 (PAMPs) 1 iR], SARS-CoV 1E2H
— b B 4 R FE L R R R R R SARS 324K
M SRR 2 (ACE-2) 515 LA M4LE A, Tk
AMIBESG . SR EEAZ IR IT IR R, RIB R =R #e 1,
A REE K B AR AT T 40 E S0 BT . CDS + 41 f &
T WK A0 (CTLs) 3@ P30 RITE BR IR Ge 4l iy, 7275 bR
200 P SR A TS DS R A T . 24 CD4+ T Hlf Bl 40 g 1 41
LA HUFERR A0 (APC) R EMPUFIKE . Eila =44
PR, AR A B MR e BETTT . SARS 5 R R CD4
CDST W4 f i+ %0 T [, Ry CD4 F1 CD8 4 fik 5 A
RO REE FEAH ST 5 3035 % i R K R B ) Y 2
FEREE 1. 2. 4. 6. 10 4FJF A9 SARS 2 FhJE i bk & 41
L RBRER IR CTL X S A1 N 2 A AR 240718, ke 4 g
WD IR SARS RS — AN AR BB UL ARAET T, AR4E Yu
LU, 157 A B ETE 153 4 (97.5%) LEABAT B
R P I A ek 2 AT O B A0 N K A R R
B, REHORBIAESE 2 RS, ke i 5 — e

TR ER R FE SR E B W{5/E# . Email: chengangli@163. com



TR E 25 2020 4F 2 A% 42 #4551 3 Fujian Med ], February 2020, Vol. 42, No. 1 e 9 .

85 3 AW IE R . A0 B M oK CDA+ . CD8+ T
M BEEAIL, SARERA K., Wik, 7 SARS &,
I EEL 00 Bl e YRR T R R, O T RE R ORI Bh T
FIbRAR . 5 SARS FUH AL ™ & 15 PR ML, MERS
WOLSE 46 R OB G A0 M A, R B U B AN i
Uik A Ee e

SARS YL g 124 LA K A ) S S0k B 20 Ff sl /b2 — L B
T B R B A0 0 R OB O A T A R T Ok B 40 i
WD s — R R . YL R I A A f AL R
) 2 40 A R G R Y TL-10 A 5 B9 HL) & 45 AR R
BE 2 T B0 L A0 e 20
2 BRESSREEEDR
2.1 AT 114 2EEA The 41N 7, w4 R
P E, PR DR S 32 A0 AN A W e, SARS 5 bR 5 5 IR
YeJF 1L-4 KPR, X FE W SARS @00 2 & g 51
Thl & OEFBCRL, DT B T 4K P 0% 9 28 0 A, TL-10 E
Bl Thz p=/E, X T kB 40 BA SEAEH, EHE Thl
Y f = A IL-2, THEFMIE IR IE R F (TNE), fi#F CD8
HNK 200 38 58 AR5 00 P . SR, SARS e AR 8 B 8
it Th2 433 A9 4R 7 1L-10 th Aty . g, 1L-10 %
KT E T RE S Z N S B o6, BF IL-2 i EK, Li
L2 Duan %09 #FRAE SARS &R )5 A B £ ik, 1 H b
W H WA K I Z IR R B 0T 2% o e s L 2 )
VAT AR BRI 5 Y I PRUEHE — BT S RE — WA, B2 )R
it Jed SRBE PR L A0 M A 3518 R K Al 48 1 20 i PR K F e
%, LSl AT A5 1 R ™ B R B A 56, SARS Sl Y £l 40 J# i
HAZ UM A A T (IFN, IL-2, 1L-10, 1L-12 %) F
[0, Reghunathan %07 % 3 AL 48 40 L X 5 At 4k IR 7k
IR AR S SARS-CoV 4 22 1) Hil J& A1 G HE, {H 2 il 1] [7)
B s & B3 5 2 & ) Ab TR AIRK -, T Zalinger 450% %
BT 1L-18 B R Rt T T =t T K-y, #HER
E /IMAA 5 A e DR A e i R e LA AR R B R
FH o BT A 4 400 PR 7 9 T 0T T BB B T A T A
T GRE T B K RS AN R F 8 X SARS (935 T B
TEBARA S0 B, ) Al i N T T AR 2 IR T
SARS 4 75 HE W
2.2 LR A SARS B E LR E WA XT SARS i
BEMBURR 2 . SARS $5 5 H 1gG AR ST M & K, (2
SARS F¢ M IgM BUik £ Bm [l v (13 A D A7 Al A
#, AP SARS 5 H oG BRI B % 7% SARS J& Y
B E BRI REN 2 . SARS 55571k TeG ik 2 H N 5
PEFN S B S PEHAR A AT SARS N & 77 A I B AR 7T fig
& SARS B R IFArEY . Hul, CAET NEHAMN A
PEF T T SARS IV 212 Wi, F B0 B R R 5 T A
97 % ~100 %154 il 28 B & SARS 75 8 HY 5 — Fh 42 & MY
EEHF., o EW, Bl SARS Fr R tEdifhmw £
B
2.3 FHE: IFN RGN R X BT 358 U (9 FZ ALk
Bt = 4E 1 . 7€ SARS mR e R b, THRE -y (-
IFN) g 2 Tk, H 5 4000555 AR A 4K 50 1 #1567, TFNs
N SFEHZEYOREMEN, a3 #5 PKR Ml RNasel 25 84 0 [

Tl Bl 8 A . W) R S K IFN B S 36 (ISGs)
K R T R A RIS R S B N A Aty e

4 i Toll #E 52 & 1 40 M J& ¥ Bk R & B 55 &
(CARD) X % £ 2k 2 A AR 3 01 s T R ik
RO AR AR R R B TR R AR S IR R A 56 o T AR K
(PAMPs) (A EAEM . TLR A4 IFN 3 S & £2 g 52
FIHA RS B R S5 5%, Hh TLR R#ii& &2
FIH TRIF Fl/5k MyD88, 41 il 5t 75 5 i 452 F FH 4k 1 32 3%
% MAVS/IPS-1/VISA/CITF, 4% itk 214 £ 3 W 1)
fF5 5 F M EE T, RAHE IRF-3. NF-«B 1 AP-1 J3
B IFN 3 M 3% 5. P05 4b g 2 26 5% 1+ P 2 A ML & 2
A WA HCBUREERDT AP, ATk TR
RS IR 1 i 7 e 7 N | I R R i Y e
PER T sk s sh 00T, SO0 R B = A BEL KT A TFN 22 k42
HRET W5 S R, LUBT Lk B0 TR A A IR
SARS-CoV fil/8i MERS-CoV MI&5HHEH (M Al N>, dE4%
M (NSPL il NSP3) DI K AHBhE A g T EH
YooY, B2 78 E R W B (SARS-CoV. NL63, OC43,
229E, MHV, IBV, TGEV %) i IFN & Rpid, HA
229E W] LLAEKE 3% (9 L 4 Bl vh i S TEN SRz, H Ay ik st
PRI B o7 0k ok [ A S 8 R 4 H IR N A
2.4 AME: RMERRGE N B2 A0 0. R R Uk
P R4y . B SRR Z LA, 7R BOE A N e
PE N 2 0B R R G . — TR S BT . Il
HBBEEEGEESE (MBL) KPR 6 2 19 A 1L il i
MBL 7K ¥ 55 9 N 2 5 & g SARS-CoVP™, % % 1] MBL
AAMA S TE ORI 15 ERZ Y | R ¥R . R, 5 —
THF 5T & 3 MBL Bf% %1 5 SARS-CoV IR L bk 25 =22 8] 1% A 1k
FU00 X T W AMA L P MASP2 /ORI & BL, SN R
SARS BB Z M AR, B, XEERERH, X
TAMATE B % SARS-CoV /& He th i1 V5 I i 3% 3 R o 5
JUIWESY . 4GSR 1Y — W5 R B . %A Coa BHBT AT 3 2
MERS-CoV A2 DPP4 43 [H (hDPP4-Tg) /) RUBL A1 &
. AR /N A2 MERS-CoV L)

B AR B G 5 o d b 40 A A 2 ) B0 5l i
B, XS BLTE SARS-CoV B YL 5 al Mg |5, H 15
ARG M 36, Bl A0 030, AR (9 3 2k 05 1kt 1Y
el x5 ARt SARS-CoV % 5 28 FIE T 2 fiY 14
—F, FMEFSEBYTTOER C3 (C3-/-) Bz /N AT
VI#3Z SARS-CoV i § Wy 1R T st i 4%, I BR AL T il 71 41 ]
S AE NI T/ F K, FRBAMATE SARS-CoV [H
R R O L IR R O AR T BB S R T R IR R B A
SRS YA RO IR
2.5 Hiiem@dEEWR: BBEF GafkdifmHl v 245
SR AP R, A RS . T A R AR A Y
KRN TGS, XA BT AR R R KA E A
FUARASF M % R . T 40 i i Ak I F CXCL10 fg W 5] 3% ik
CXC #fb N 7521k 3 (CXCR3) 4k T F1 B k= 40, KH
Wi CXCL10 5 CXCR3 (1438 15 45 Bl T sl 2 56 R0 2 T 88009
2B AR Y . T MERS-CoV il SARS-CoV Ay Bh 8 H
AR, MERS-CoV Jg& 44 nl i 3 W5t 20 Jg R 58 40 fd 7™



« 10 -

TR PE 2 R 2020 4F 2 A4S 42 55 1 Fujian Med ], February 2020, Vol. 42, No. 1

A CXCL10, 1 SARS-CoV &Y M JL-F & W ok i S 1B ™ .
3 RETHEESE

RNk N DG - R S| D NS = | I 9 32
B JLEEHTH /N . 0% BB LR IEAE R 3= 04 R R 5 H S v
R = RN G, ILA B 2 A8 5 AR 19 B K BT T 3
FOR R BT 24 A %R 0 T RS L E O R
HAbyess .

BAT, 38 e R R OR BT vk, R
VEIT IR R IR YT . AR AR EA TR E
SE IR G 5 I A 1 A BT DR A2 3 8 35 3R A5 14l 3R AN
PLRBIF BRI N EEIRYT k. ACE-2 A E A fE
A=A b ik, S B ACE-2 45 & X &2 — 9t i e
FERE, TIAE R SARS EHT I BLIES, Corti % Y 19 i
12 B 40 M 43 B — R A 2k i MERS 8 W% 2 PR ik
LCA60, XFHiiASHI%EN EN— D F G4 a, Il
FH 5 a3 4 CD26 454, i A R0 H Al £ 4~ MERS-
CoV S BS MR GL™T  BR S H 2 m IR R # b & it iR
W —FE A, SARS KRG Z 1 JE TR E N & 14557
Hifk, ARSI E ., SARS SR N % [l il i DNA %
B4R CTLY,

B CoV A Z R RN . RIEHRTE. WHEERE.
FET R AR AR M e . SR BE . I 41 AR 1 F DNA %
W, HhEAEOM DNAZ TSI Rk, HE HATH
I RESY G AT T K07, Guo %7 B 55 A b 1l H
BRI TE AR S5 A (ADS) B 41 1 (AD41) REH ] DL
I PP R S M 1gG ORI R R B AR, T BE R 5 il MERS
SE R G FE I A AR ) — R RO T . A Z IR A 45
B (RRBD) # FE 0 Al 0802 M0 Bl 42, W 4 A 2400 403 G R
FBUH, @ TRIF A MyD88 1 (1438 # ., A A XT 7™ & iy
SARS-CoV i # 42 ft fe A5 241 1 =8 40 Bl BT 14 470995 75 By 48 )2
NEs i TLR {8 sh 770 A5 B 500 78 56 R0 2 5r 5 Pk 8 1 1 1 2
EFEN

7E SARS-CoV #l MERS-CoV &3¢ i A 5 40 i bt it DR2
1 DR3 #HF/NRPUWAIT CD4 (+) T 4UHARSF RN,
FEXS T 20 B OR < 2 0 U5 5 % W R . T BE LE T 09 AR 7
AR AN R T RA) 2 E AT, B, K28
TS T AR SR BT R R B W AR P S TR, — BRI T
R A G AE T RE L TE R AR AR, X DR S SR A 0 o W A
8 S oA K T AR L I 0 A B e IR T A A . i T
B A 0 TC A SR T IR BT, N ™ e R B R 1
Flf v R R, B W . RS . R . ZRn
J7, R R AT E A, R AN B AR, XA A
. R ANTA, AR E KRS A oy
¥ A B TR 3B 280 e R i 0 R e LY
4 EEE5RE

O T S8 TR B TE SR Y 2 AR o U0 {0k 3R S AT AR AF TR
R 2 (o) {1, TR ATk e bR 5 0 42 I e AR 1 R AR R Y
BRSO AT AR, SRR R S RS, i
R RR R () FE R AR D AR AR A ik gk B R SR O HE
WA BRI TR R R . s 7R R P
A I [E] ) HL R R R PR RS SOV R AR AR IR AR, TR

TE AR5 Y 2 5 2 Q0T 52 ) [ A S S L, IR R BCE R E
J&Ye SARS-CoV Ji & HL i 0 38 i, w1 LA, el MR 3
FE DR AN SE PR 7= 5 A S AT SR AR G O R AR AR AR R R
JUAE BT — A S, 3R AR 54 A B T 19 B 5 4R
993 B 7E N R sh e 32 T i BOR AL .

M2, SARS-CoV #l MERS-CoV 5| /™ T fity IFF Il 38 Ji&
Yu, R AR A AR 32 5 2 BOPLR TE R A A R Az Ak, Bk
28 AT 30T B A 1 ML S G R B, T L P-4
REHM S FAFHAMMEL. B, B EKRE L
W, RYEE TR, S5O R B 005 2 Fh 65 15 M 41 i
A, LI E— R 50 i s 5N BT i i 9 2
WG, Wi B, NK H CTL 257 28 B 40 M & 0 4n
M FEE AR T, A SRS R A (APO) T, Ak
PRI JIT K 110 e S P 0 7 20 1 19 B T Y M g K
NV H BN ME T 40 = AR R R R T y-IFN. TNF
M IL-12 PL R # A6 ] 7 2 #& CD1, CCR3, CCR5, CXC3 A
CXCR5 WA ZFES 0 THIIRE S &, MO 28 % 4L
RAGRIETNREN ZERL, R B HMALLU0 ¥ an . Jf
i B, B A, WEE. g4k mTigEEk. H
B, VR AT MRS 5 0 B I AR R G B 2 R AE . A RE
U i R 55 6 B0 B 2 A B B VR T B

&%

[1] Rubin E J, Baden L. R, Morrissey S, et al. Medical Journals
and the 2019-nCoV Outbreak [J]. N Engl J] Med, 2020, Jan
27. doi: 10. 1056/NEJMe2001329. [Epub ahead of print].

[2] Zhu N, Zhang D, Wang W, et al. A Novel Coronavirus from
Patients with Pneumonia in China, 2019 [J]. N Engl ] Med,
2020, Jan 24, doi: 10. 1056/NEJMo0a2001017. [Epub ahead
of print].

[37] Benvenuto D, Giovannetti M, Ciccozzi A, et al. The 2019-new
coronavirus epidemic: evidence for virus evolution [J]. ] Med
Virol. 2020 Jan 29. doi: 10. 1002/jmv. 25688. [Epub ahead
of print].

[4] Lee N, Hui D, Wu A, et al. A major outbreak of severe acute
respiratory syndrome in Hong Kong [J]. N Engl ] Med, 2003,
348 (20): 1986-1994.

[5] Lau S K, Woo P C, Li K S, et al. Severe acute respiratory
syndrome coronavirus-like virus in Chinese horseshoe bats [J].
Proc Natl Acad Sci USA, 2005, 102 (39).: 14040-14045.

[6] Li W, Shi Z, Yu M, et al. Bats are natural reservoirs of
SARS-like coronaviruses [ J]. Science, 2005, 310 (5748):
676-679.

[7] Shi Z, Hu Z. A review of studies on animal reservoirs of the
SARS coronavirus [J]. Virus Res, 2008, 133 (1); 74-87.
[8] Zaki A M, van Boheemen S, Bestebroer T M, et al. Isolation of
a novel coronavirus from a man with pneumonia in Saudi Arabia

[J]. N Engl ] Med, 2012, 367 (19): 1814-1820.

[9] Ho W. Guideline on management of severe acute respiratory

syndrome (SARS) []]. Lancet, 2003, 361 (9366): 1313-1315.
[10] Frieman M, Heise M, Baric R, et al. SARS coronavirus and in-
nate immunity [J]. Virus Res, 2008, 133 (1): 101-112.
[11] Deng X, Hackbart M, Mettelman R C, et al. Coronavirus non-



MR PE 22 2020 4E 2 %5 42 %% 1 8] Fujian Med J.February 2020, Vol. 42, No. 1 e 11 -

structural protein 15 mediates evasion of dsRNA sensors and
limits apoptosis in macrophages [J]. Proc Natl Acad Sci USA,
2017, 114 (21). E4251-E4260.

[12] Fehr A R, Channappanavar R, Jankevicius G, et al. The Con-
served Coronavirus Macrodomain Promotes Virulence and Sup-
presses the Innate Immune Response during Severe Acute Re-
spiratory Syndrome Coronavirus Infection [J]. mBio 2016, 7
(6): e01721-16.

[137] Shokri S, Mahmoudvand S, Taherkhani R, et al. Modulation
of the immune response by Middle East respiratory syndrome
coronavirus [J]. J Cell Physiol, 2019, 234 (3): 2143-2151.

[147] Prabakaran P, Xiao X, Dimitrov D S. A model of the ACE2
structure and function as a SARS-CoV receptor [J]. Biochem
Biophys Res Commun, 2004, 314 (1). 235-241.

[15] Zhu M. SARS Immunity and Vaccination [J]. Cell Mol Immu-
nol, 2004, 1 (3): 193-198.

[16] Wong R S, Wu A, To K F, et al. Haematological manifesta-
tions in patients with severe acute respiratory syndrome: retro-
spective analysis [J]. BMJ, 2003, 326 (7403): 1358-1362.

[17] Guan W D, Mok C K, Chen Z L, et al. Characteristics of
traveler with Middle East Respiratory Syndrome, China, 2015
[J]. Emerg Infect Dis, 21 (12).: 2278-2280.

[18] Ng O W, Chia A, Tan A T, et al. Memory T cell responses
targeting the SARS coronavirus persist up to 11 years post-infec-
tion [J]. Vaccine, 2016, 34 (17): 2008-2014.

[19] Chu C M, Cheng V C, HungIF, etal. Viral load distribution
in SARS outbreak [J]. Emerg Infect Dis, 2005, 11 (12):
1882-1886.

[20] YuIT, Qiu H, Tse L A, et al. Severe acute respiratory syn-
drome beyond Amoy Gardens: completing the incomplete legacy
[JJ. Clin Infect Dis, 2014, 58 (5): 683-686.

[21] YuIT, Li Y, Wong T W, et al. Evidence of airborne trans-
mission of the severe acute respiratory syndrome virus [J]. N
Engl ] Med, 2004, 350 (17). 1731-1739.

[227 Zaki A M, van Boheemen S, Bestebroer T M, et al. Isolation
of a novel coronavirus from a man with pneumonia in Saudi Ara-
bia [J]. N Engl J] Med, 2012, 367 (19). 1814-1820.

[23] Hijawi B, Abdallat M, Sayaydeh A, et al. Novel Coronavirus
Infections in Jordan, April 2012: Epidemiological Findings
From a Retrospective Investigation [ J]. East Mediterr Health
J, 2013, 19 (Suppl 1): S12-S18.

[24] Booth T F, Kournikakis B, Bastien N, et al. Detection of air-
borne severe acute respiratory syndrome (SARS) coronavirus
and environmental contamination in SARS outbreak units [J].
J Infect Dis, 2005, 191 (9). 1472-1477.

[25] Yul T, Wong T W, Chiu Y L, et al. Temporal - spatial a-
nalysis of severe acute respiratory syndrome among hospital in-
patients [J]. Clin Infect Dis, 2005, 40 (9): 1237-1243.

[26] The WHO MERS-CoV Research Group. State of knowledge and
data gaps of Middle East respiratory syndrome coronavirus
(MERS-CoV) in humans [J]. PLoS Curr, 2013, 12: 5.

[27] Assiri A, McGeer A, Perl T M, et al. Hospital outbreak of
Middle East respiratory syndrome coronavirus [J]. N Engl J
Med, 2013, 369 (5): 407-416.

[28] Assiri A, Al-Tawfiq ] A, Al-Rabeeah A A, et al. Epidemio-

logical, demographic, and clinical characteristics of 47 cases of
Middle East respiratory syndrome coronavirus disease from
Saudi Arabia: a descriptive study [J]. Lancet Infect Dis,
2013, 13 (9). 752-761.

[29] Memish Z A, Zumla A 1. Al-Hakeem R F, et al. Family
cluster of Middle East respiratory syndrome coronavirus infec-
tions. [J]. N Engl ] Med, 2013, 368 (26): 2487-2494.

[30] Leung G M, Hedley A J, Ho LL M, et al. The epidemiology of
severe acute respiratory syndrome in the 2003 Hong Kong epi-
demic: an analysis of all 1755 patients [J]. Ann Intern Med,
2004, 141 (9): 662-673.

(310 i, #hdm, K4, . TOE 20T W LR A A0 8 & 1 3% ai i
B F R MAE [J]. 2003, 42 (9): 643-645.

[32] LiZ, Guo X, Hao W, et al. The relationship between serum
interleukins and T-lymphocyte subsets in patients with severe a-
cute respiratory syndrome [J]. Chin Med ] (EngD), 2003, 116
(7): 981-984.

[33] BEoihF, BRME, wkéh. 45, 5 SME0F0GE 25 5 AF IF & AT IR 46
F IR R R AL S AR R DI, AR IR e . 2003, 11
(8): 493-496.

[34] Wong C K. Lam C W, Wu A K, et al. Plasma inflammatory
cytokines and chemokines in severe acute respiratory syndrome
[J]. Clin Exp Immunol, 2004, 136 (1). 95-103.

[35] Jones B M, Ma E S, Peiris ] S, et al. Prolonged disturbances
of in vitro cytokine production in patients with severe acute re-
spiratory syndrome (SARS) treated with ribavirin and steroids
[J]. Clin Exp Immunol, 2004, 135 (3): 467-473.

[36] Spiegel M, Schneider K, Weber F, et al. Interaction of severe
acute respiratory syndrome-associated coronavirus with dendritic
cells [J]. J Gen Virol, 2006, 87 (Pt 7). 1953-1960.

[37] Reghunathan R, Jayapal M, Hsu L Y, et al. Expression
profile of immune response genes in patients with severe acute
respiratory syndrome [J]. BMC Immunol, 2005 (6): 2.

[38] Zalinger Z B, Elliott R, Weiss S R. Role of the inflammasome-
related cytokines IlI-1 and IlI-18 during infection with murine
coronavirus [JJ. | Neurovirol, 2017, 23 (6): 845-854.

[39] Streher U, DiCaro A, Li Y, et al. Severe acute respiratory
syndrome-related coronavirus is inhibited by interferon-a [J]. J
Infect Dis, 2004, 189 (7). 1164-1167.

[40] Cinatl J Jr, Michaelis M, Scholz M, et al. Role of interferons
in the treatment of severe acute respiratory syndrome []J]. Ex-
pert Opin Biol Ther, 2004, 4 (6): 827-836.

[41] Chang M S, Lu Y T, Ho S T, et al. Antibody detection of
SARS-CoV spike and nucleocapsid protein [ J ]. Biochem
Biophys Res Commun, 2004, 314 (4):. 931-936.

[42] Chen X, Zhou B, Li M, et al. Serology of severe acute respir-
atory syndrome: implications for surveillance and outcome [J].
J Infect Dis, 2004, 189 (7). 1158-1163.

[43] Chen W, Xu Z., MuJ. et al. Antibody response and viraemia
during the course of severe acute respiratory syndrome
( SARS ) -associated coronavirus infection [ J |. J Med
Microbiol, 2004, 53 (Pt 5). 435-438.

[44] Wang ] Q. WenJ, LiJ X, et al. Assessment of immunoreac-
tive synthetic peptides from the structural proteins of severe

acute respiratory syndrome coronavirus [J]. Clin Chem, 2003,



o« 12 o

TR PE 2 R 2020 4F 2 A4S 42 55 1 Fujian Med ], February 2020, Vol. 42, No. 1

49 (12): 1989-1996.

[45] Li G, Chen X J, Xu A L. Profile of specific antibodies to the
SARS-associated coronavirus [J]. N Engl J Med, 2003, 349
(5): 508-509.

[467] Chan P K, Ng K C, Chan R C, et al. Immunofluorescence as-
say for serologic diagnosis of SARS [J]. Emerg Infect Dis,
2004, 10 (3): 530-532.

[47] Woo P C, LauSK, Wong B H, etal. Detection of specific an-
tibodies to severe acute respiratory syndrome (SARS) corona-
virus nucleocapsid protein for serodiagnosis of SARS coronavirus
pneumonia [J]. J Clin Microbiol, 2004, 42 (5): 2306-2309.

[487] Isaacs A, Lindenmann J. Virus interference. 1. The interferon
[J]. Proc R Soc Lond B Biol Sci. 1957, 147 (927): 258-267.

[49] Sen G C. Viruses and Interferons [J]. Annu Rev Microbiol,
2001, 55: 255-281.

[50] Cardenas W B, Loo Y M, Gale M Jr, et al. Ebola Virus VP35
Protein Binds Double-Stranded RNA and Inhibits Alpha/Beta
Interferon Production Induced by RIG-I Signaling [J]. ] Virol,
2006, 80 (11): 5168-5178.

[51] Hiscott J, Lacoste J. Lin R. Recruitment of an interferon mo-
lecular signaling complex to the mitochondrial membrane: Dis-
ruption by hepatitis C virus NS3-4A protease [ J]. Biochem
Pharmacol, 2006, 72 (11). 1477-1484.

[527] Hiscott J, Lin R, Nakhaei P, et al. Master CARD: a
priceless link to innate immunity [J]. Trends Mol Med, 2006,
12 (2): 53-56.

[53] Parisien ] P, Lau ] F, Rodriguez J J, et al. The V protein of
human parainfluenza virus 2 antagonizes type I interferon re-
sponses by destabilizing signal transducer and activator of tran-
scription 2 [J]. Virology, 2001, 283 (2).: 230-239.

[54] Fung T S, Liu D X. Post-translational modifcations of corona-
virus proteins; roles and function [J]. Future Virol, 2018, 13
(6): 405-430.

[55] Ip W K, Chan K H, Law H K, et al. Mannose-binding lectin
in severe acute respiratory syndrome coronavirus infection [J].
J Infect Dis, 2005, 191 (10): 1697-1704.

[56] Yuan F F, Tanner J, Chan P K, et al. Influence of FcRIIA
and MBL polymorphisms on severe acute respiratory syndrome
[J]. Tissue Antigens, 2005, 66 (4): 291-296.

[57] Wang Y, Yan J, Shi Y, et al. Lack of association between
polymorphisms of MASP2 and susceptibility to SARS
coronavirus infection [J]. BMC Infect Dis, 2009, 9: 51.

[58] Jiang Y. Zhao G, Song N, et al. Blockade of the C5a-C5aR
axis alleviates lung damage in hDPP4-transgenic mice infected
with MERS-CoV [J]. Emerg Microbes Infect, 2018, 7 (1): 77.

[597 Gralinski L. E, Ferris M T, Aylor D L, et al. Genome wide
identification of SARS-CoV susceptibility loci using the collabo-
rative cross [J]. PLoS Genet, 2015, 11 (10): el005504.

[60] Fett C, DeDiego M L, Regla-Nava ] A, et al. Complete pro-
tection against severe acute respiratory syndrome coronavirus-
mediated lethal respiratory disease in aged mice by immunization
with a mouse-adapted virus lacking E protein [J]. ] Virol,
2013, 87 (12): 6551-6559.

[61] Franks T J, Chong P Y, Chui P, et al. Lung pathology of se-

vere acute respiratory syndrome (SARS): a study of 8 autopsy

cases from Singapore [J]. Hum Pathol, 2003, 34 (8):
743-748.

[62] Naito A T, Sumida T, Nomura S, et al. Complement Clq ac-
tivates canonical wnt signaling and promotes aging-related phe-
notypes [J]. Cell, 2012, 149 (6): 1298-1313.

[63 ] Gralinski L. E, Sheahan T P, Morrison T E, et al
Complement Activation Contributes to Severe Acute Respiratory
Syndrome Coronavirus Pathogenesis []J]. mBio, 2018, 9 (5):
e01753-18.

[64] Skinner D, Marro B S, Lane T E, et al. Chemokine CXCL10
and Coronavirus-Induced Neurologic Disease [J]. Viral Immu-
nol, 2019, 32 (1). 25-37.

[65] Tynell J, Westenius V, Ronkko E, et al. Middle East respira-
tory syndrome coronavirus shows poor replication but significant
induction of antiviral responses in human monocyte-derived mac-
rophages and dendritic cells [J]. J. Gen. Virol, 2016, 97
(2): 344-355.

[66] Cinatl J, Morgenstern B, Bauer G, et al. Treatment of SARS
with human interferons [ J]. Lancet, 2003, 362 (9380):
293-294.

[67] Mair-Jenkins J, Saavedra-Campos M, Baillie ] K, et al. The
effectiveness of convalescent plasma and hyperimmune immuno-
globulin for the treatment of severe acute respiratory infections
of viral etiology: a systematic review and exploratory meta-anal-
ysis [J]. T Infect Dis, 2015, 211 (1): 80-90.

[68] Corti D, Zhao J, Pedotti M, et al. Prophylactic and postexpo-
sure efficacy of a potent human monoclonal antibody against
MERS coronavirus [J]. Proc Natl Acad Sci USA, 2015, 112
(33): 10473-10478.

[69] de Wit E, van Doremalen N, Falzarano D, et al. SARS and
MERS: recent insights into emerging coronaviruses [J]. Nat
Rev Microbiol, 2016, 14 (8). 523-534.

[70] Graham R L, Donaldson E F, Baric R S, et al. A decade after
SARS: strategies for controlling emerging coronaviruses [JJ].
Nat Rev Microbiol, 2013, 11 (12). 836-848.

[71] Guo X, Deng Y, Chen H, et al. Systemic and mucosal immu-
nity in mice elicited by a single immunization with human adeno-
virus type 5 or 41 vector-based vaccines carrying the spike
protein of Middle East respiratory syndrome coronavirus [J].
Immunology, 2015, 145 (4). 476-484.

[72] Lan J, Yao Y. Deng Y, et al. Recombinant Receptor Binding
Domain Protein Induces Partial Protective Immunity in Rhesus
Macaques Against Middle East Respiratory Syndrome Corona-
virus Challenge [ ] ]. E Bio Medicine, 2015, 2 (10):
1438-1446.

[73] Totura A L, Whitmore A, Agnihothram S, et al. Toll-Like
receptor 3 signaling via TRIF contributes to a protective innate
immune response to severe acute respiratory syndrome corona-
virus infection [J]. mBio, 2015, 6 (3): e00638-15.

[74] Zhao J. Zhao J, Mangalam A K, et al. Airway Memory CD4
(+) T Cells Mediate Protective Immunity against Emerging
Respiratory Coronaviruses [ J ]. Immunity, 2016, 44 (6);
1379-1391.

[75] Razum O, Becher H, Kapaun A, et al. SARS, lay epidemiol-
ogy, and fear [J]. Lancet, 2003, 361 (9370): 1739-1740.



