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Abstract

Keywords: Respiratory viruses, Pneumonia, respiratory disease cluster, Pathogen diagnosis
In recent years, climate change, over-exploitation of the environment and global
transportation results in occurrence of emerging and re-emerging infectious diseases and the
spread of these pathogens quicker than ever. It has become a great concern of international
public health departments or research area to detect unknown pathogens instantly and
accurately in the early epidemic, to clarify its original infection and propagation path and to
integrate various social, educational, medical and health and other information to develop
appropriate control strategies for effective control of the diseases. Among emerging /
re-emerging pathogens, respiratory viruses spread fastest and influence in great range. For
example, since 2003, there have been SARS coronavirus, avian influenza H5N1, MERS-CoV,
2009 pandemic HIN1, H7N9, H6NL1, etc. In first appearance of these pathogens, if they are
found with only dependence on the alertness of clinicians, who deduce pathogens according
to clinical symptoms of patients and presumably pathogen infection route, without clear
laboratory test evidence, it will cause public panic because of unknown pathogens and be
unable to effectively curb the spread of disease. It will take considerable social cost. Thus, in
the face of rapid change and the spread of infectious disease pathogens, it plays a key role for
disease prevention and control how to use effectively limited biological specimen to look for
known or unknown pathogens in a short time. For the surveillance of emerging / re-emerging
respiratory viruses, the present project intends to establish a systematic respiratory monitoring
network, and to develop a standardized approach to specimen retrieval and laboratory testing.
The surveillance system is based on the Notifiable Disease Surveillance System to monitor
unexplained severe pneumonia and respiratory clusters. Staff of hospitals across the country
and the local health personnel collect specimens and send them to the laboratory of
Department of Disease Control. The processes of pathogen detection integrate the advantages
of the various techniques of molecular tests to establish a platform for unknown pathogens. In
addition, the project strengthens the collection of pathogens and aggregates analysis of gene
sequence data. When the unknown emerging infectious disease occurs in the future, it can be
rapid detected and compared to understand the possible source of infection, disease trends and
to benefit outbreak investigation, the data obtained serve as a future prevention policy
development and related diseases research important reference. The project makes us

understand the etiologic spectrum of unexplained severe pneumonias and respiratory disease



cluster and improve public health capacity to evaluate severe pneumonia cases and respiratory
disease clusters. The project will effectively address domestic unexplained infectious diseases,
emerging pathogens and prevent infectious diseases in real-time to reduce the social impact.
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BORRMRER L FUREFL AN EFLA] BFF R m AP IR EREE
e B o A2 0 #4795 11 multiplex real-time PCR = j2 & (7 ¢ o— & 0| (7S ~ 8 F it
7R 32 % > multiplex real-time PCR 232 % 14 14 2_ B % & %8 > #-:& {= conserved PCR
(pan-virus family PCR)i& 7 & % » @ E# f ¥ 4 2 AT eE s F Bop 4 3
Adenoviridae, Paramyxoviridae, Coronaviridae, > ¢ = #(family) s+ ),%:% FREX L EpT
AR R ERR Y = ﬁiffava- conserved PCR (pan virus PCR)i& {7 & %% ° i
Btk st > REEFSHEFELEATITA(NGS) - HF ek &0k
Pz Rkt @y PR fARRATL BRUEZ AR LRAFTRERT &0 A K
BOEHATER @ Lo o A i BRIV Hm RAR B RE T A hR AR AR G (AR 2
BEREEAE RV ERL AP mm VI B R RADB AR L (TR ARBA
FORFGTE AN B R L PER £ o

\\

QH# a2
L22 AR R RERIPR AERIPELEFREABEHF 2 LG L RHEF i 50d > 0
ER LT RERZBR - P (F ) 5 LB LRI SRR > TR
FEFER =+ ~ RR LG E e R RR O RRE R F I LR L REF ko
TR gTRES o K EF ST o e AP RFIERF A BRBR T
SRS e EN L E AR T £
AR P FrREF2Z AP RFAEE L HERRF LB LB AR
g &2 @ RFIE g™ L 300-400 B % - mEip BR G 4-500 2 (% 1500 B %) -
2.ﬁ£ﬁﬁﬁ%ﬁﬁn&%$&$ﬁuT3%ﬁﬁ:
(1) #E A 38 A& & i FPF E w TP UT
(2) 2t B % ¢ BALTE S IR 48 ) PR H R
(3) B - BETILA2
1 EPEea g g TRT
(1)Acute onset with bilateral infiltrates consistent with pulmonary edema (within

48 hours)
(2)Pa0O2/Fi02 <200 mmHg



(3) No clinical evidence for an elevated left atrial pressure (i.e. exclude heart
failure related)
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(1) %2 pH~F#% (RE= 38C) 2 eFsxgphk o
(2) Zpovp pesi ~ 3R ~BAEBEE R - Tk -
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i e el SRR &%f R R T A BENRGAFT 0 0 5 A PES

PRI M AR NERE LY G IR
4, WWBimARACT

3 of-o% 3l BF A%
% 5
EER T REL Y L
W AR l
CELACES ReOh X EE) KB
WAk A l
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1. multiplex real-time PCR/RT-PCR @ 4331429 £ ¥ i s RAEK -7 3l 5 g o i

i

D RCH L i e Wl pE R o izt real-time PCR/ & RT-PCR = /% eh51 3 frif 4+ &
PIFE RGP YR EBAR AP ER T RRE R ALGE BARE B
# [11,12] ~ 4 [13] ~ »# wiff i & 4 [14] ~ 5% 4 (229E, OC43, NL63, HKUL,
MERS)[15-17] ~ * 4 i ** 5 & (metapneumovirus)[18] ~ # -+ 5 4 (bocavirus)[15] ~ &l &
i+ 1-4 7] (parainfluenza type 1-4)[14,15] ~ % s 4 [14] ~ } 5 4 [19] ~ « 475 &pe b s 4
% 1,2 3[20] ~ E % 54 (CMV)[20] ~ 12 i & + [21] ~ # i A1) % -
F AR EHE S REZE F 40 real-time PCR 7 BB % 445 « F %%

FrArT B AR AR S fa X B~% F #4527 real-time PCR » B2 ¢ % 2 47 F e
4o (1) F #4-F i (Takara Cat. #6110A): 41 * p & % f& 5 B~ s %& MagNA Pure Compact
Instrument (Roche Applied Science)it {7tk -1 fa 5 B~ > B~ 5 ul X B2 e > 1% "8
 f&(random octamer):i& {7 & #4-F J& > & = % — 3 cDNA (first strand cDNA) © % & £2 51
365 CiT* 544518 » B3tk > £ 1% PrimeScript RTase reverse transcriptase i& i
FgF o F g SR 30CE* 10 A 4818 » £ = B50C % 60 4 48 > & 18 95°C fF
* 5 4 4% - (2) Real-time PCR * J&(LightCycler® 480 Probes Master) : 20ul. DNA £ cDNA
A 4= 22 1x LightCycler 480 Probes Master ~ 200nM forward primer ~ 200nM reverse primer
12 2 100n M hydrolysis probe ;& & - ;& & 4 12 LightCycler 480 % *iv(Roche Diagnostic):&
FF R F RiEE4cT 195°C 10sec s #4 45 cycles 2z & J&(95°C 10sec~50°C 30 sec »
72°C 1sec)» #{s 30sec *%#:%(cooling)® 40C -

Pan virus PCR 313 B 7407 :

Coronaviridae:

Pan-CoVF.ATGGGITGGGAYTATCCWAARTGTG
Pan-CoVR1:AATTATARCAIACAACISYRTCRTCA
Pan-CoVR2:CTAGTICCACCIGGYTTWANRTA

Corona-1R: GTRTGYTGIGARCARAAYTCRTG

Adenoviridae:

Pan3-aden F:-TGTAAAACGACGGCCAGTACATGCACATCKCSGGNCAGG
Pan3-adenR: CAGGAAACAGCTATGACCGTTGTCVCCYACRGCCAG
Pan4-aden F.-TGTAAAACGACGGCCAGTCTGGMRMGABATCGGCAC
Pan4-aden R:CAGGAAACAGCTATGACCTGNCCSGMGATGTGCATG



Paramyxoviridae
Pan5-pneu F:
TGTAAAACGACGGCCAGTGTDGGWAGRATGTTYGCNATGCARCC

Pan6-pneu F: TGTAAAACGACGGCCAGTACTGATYTNAGYAARTTYAAYCARGC
Pan5/6-pneu R:
CAGGAAACAGCTATGACCGTCCANADYTTYTGRCACCANCCYTC

Pan7-para F:
TGTAAAACGACGGCCAGTGARGGNYHNTGYCARAARNYNTGGAC

Pan8-para F: TGTAAAACGACGGCCAGTDGTNCARGGNGAYAAYS
Pan7/8-paraR: CAGGAAACAGCTATGACCGGRTCNCCBATRTTNC

% i & < A (high throughput sequencing)f #] s 5t @ & 5 = 24 de novo T_& A 47 <55 <

A O RFEARIFAFE S ERVHATATEIEF AR AT c W AR LRA
2B > VR REFEL - FRAF T AFTHRDE LA T EEF
$LE R AT e (1)F f4F s (Invitrogen) @ B~ 10 ul ¥ B2 prpk o 1% ~ BRES P H
(random octamer)it {7 & #4555 & > & = % — %% cDNA (first strand cDNA) : $2 & 51 3 3%
70°CiE* 10 455> B >k > F 41 * transcriptor reverse transcriptase & {7 & #4xF &
FREEZ 45CiT* 60 448 - & =2 % — % cDNA 4 4. ~ DNA ligase ~ DNA
polymerase 2 RNase H > 16°C i¥* 2 -] pF = &% = 3404 = (second strand synthesis) e
(2)6~8 B2 % - % cDNA 2 A& - de > B B EF LR TH QA 7|44 A4
T2 B iR A KA TR 2 B 7] vt Genebank FHLE -

3)& %

WRERETRIES

2019 # 17 3107 » &3 420 B L £ AF B R -H ¥ 2 g fe i @ ¥ = multiplex
RT-realtime PCR ##|(# % influenza A virus, influenza B virus, RSV, adenovirus,
metapneumovirus, rhinovirus, HSV1, HSV2, CMV, parainfluenza type 1, 2, 3, 4, coronavirus
229E/OC43/NL63/HK/MERS, human bocavirus, parvovirus, HPeV, VZV, enterovirus,
Legionella pneumophila, Mycoplasma pneumoniae % 25 i i fn 48 & i#1) &2 fm 35 % & 5V iE
THek 0 vt $#2.2015-2019 & & 1 @ AR BE P 0 5 & B % Bk 2015 ~ 2017 ~ 2018 &
Hi4e > fwt 2016 £ > > 2016 & F] 58 RH HINIpdmO9 /v g » s = 72 P Jp )3 L3 3%
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Hopcdd > 2019 & 4 F %) HIN1pdmO9 ji g i (7 » i 3 47 B & 3 40 (B]- ) - 2019 #3@
FREEY T AP LTI EE (R A £k £ 8 <3 65}%—%{ it 44.1% % %
#(Bl = B) -2015-2018 = I R el 5 5 42.7-60.4% 0 2019 & 429 5%k ¢ 3 259
5(60.4%) e 2 s R AR 0 B ¢ 42 5((16.2%) 15k Mp A 2 mF R B FF PR 2 (BZ) -
2019 # 44 4 :)]%-4 iE % ¢ o4 I A/HIN1pdmO9 82 &, A/H3N2 11 &, Influenza B virus
3 1], Adenovirusl ], RSV 3 #], HSV1 26 5], CMV 39 #],Coronavirus 229E 1 &,
Enteroviruses 9 &, Rhinovirus 10 ], , Metapneumovirus 2 &, Parainfluenza2 2 &1,
parainfluenza 3 2 %], Mycoplasma pneumoniae 26 ] Mycoplasma pneumoniae5 (%
)b mEaEERERY - 35)5 EVDE8 o k£ & 4B 63,9676 & 0 VPL ALk
Ak Bl4cB 7 > 2008 & % EVD68 >t clade B3 » 2010 & /4% clade Al » 2019 & 3 &
Bt clade A2 o L 4fm R A T AoRle o o mERA Y AP EFELST > AG]
MR R A AN R B ERFRE AR o BARE 4 2018 £R R 0
Linfrps Ll B BEBERY OBAGE RS L AP (- ZRIr) -

2019 & 1-10 * AR K E ok 420 B¢ 0 7= BR 1960 B 13 bl A RAEA
4| % A/HIN1pdmO09 2 &, influenza B 1 ] Enterovirus EVD68 1 &], CMV 3 &, Legionella
pneumophila 6 &, BB %>~ & 5 5.0% (13/259) HHKEMHBE»- X 5L 3.5%
(6/170) -

MERS-CoV £ i#|# 5% :

Ff 2012 £4= ¢ & F 22 2015 # 55 B ¥ B8 MERS-COV % 1 4 56 i 47 &7 #4 % » 2018
# 110 " fRA et E 20 R Y SIS e VI H S EAR 0 SEE R PR TP L E
2 429 LBEREFHREK o BEF LA

MO EHRYRBREEREE R
2019 4F 1-10 7 3T 47 441 % (927 b B %)= if B AR > £ ¢ 357 Z(BLW) S 1 R
-139 % 5 A(HIN1)pdm09-116 % 5 A(H3N2)-97 % % influenzaB-6 % % adenovirus:

7

9 % 2 RSV virus -
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panVvirusPCR 2 3 i £ A F1 T 5 & 5%:

£ 14 #: %832 (7 Adenoviridae, Paramyxoviridae, Coronaviridae conserved PCR (pan virus
PCR)i& 7t » mATH{IF 4ta 1) - 18 PIEiig (£ &[>0 50 )73 L E A FI A
(NGS)* /2 ¥ H ¢ 32448 2 # ' Human parainflenza virus 2 £2 Pneumocystis jirovecii,

Legionella pneumophila, Human metapneumovirus °

OB

BEBE 2R REE AL THE L > EREBATE DL R OFRE B4
SO AN RE TR R A R SR TR A F - R AR
B Terte b fRAEAEA B R TRA 2N NTIE A 2 R A B F R e
B FENEN I EHRORA R AR GEA R RENSBEER g pEE
Fh GAALT ? PRTRBLAFF AT o BHEHIH2000 E7 7 B AeEsE TATE Aok
EEEHETARLAR A, 02006 £1 A= Al Hs TRBHEERTREE A,
ABFEEN LB ERES  EBA G LRI RE e R GE L REF o T
BRI E £ F)F BRI i EE E 4R TR - 2009 pandemic HIN1, 2012 #
MERS-CoV 2013& H7TNQ % % f&7 % w8 siif o J # 1 I > fpfk st ¥ % L4 2 > WHO
FERE ARG FRARPIERFE AP R L o AP F R TRGEEREERE
Jobuy AP R LR R OES K RS AR Y DATE R R o

AP FE AR LA RERIRLE > JB R L FR o E2ERAKITERBE R
MR #EP L - R ER RN B A RS LR b s~ RS
Bein AR 1T5 BRETE WHRARS 2 Ry o A 2B LBLHUAF L AHREE
B ATAIAAIEE &7 et i H SR p 4 B 4 (MERS-CoV)ie {7 & R 4F - iz i
2014-2018& i) X ERAF B R G EFR > DURE HF SR H AW P opA L
AL RERIIRE EREBEEAEF LA R > 402016F HIN1pdmO9 + #gin {7 » ¥ I £
JEESF B EHB B %4 HINIpdmO09 ¢ % #ic> 20172 H3N2 5 & 4 n g 4 & jn (7 47 4] » »#
PE R BEELBEHIN2Y S8 it @@ HF2017# S ARl ® T pe
o £ HINIpdm09 vt &) i< (] *+10%) » e 5% X £z 48 7 4 HINIpdm09 9% - 4p %t
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SHIN2 158 » @ b bIP BB AL ® E ORISR £ ks F i R FIHIN2E 4 oAk 24
Foh BT BRI A £og 0 A HINIpdmO9R % sk # 5 2| %7 A s p % L £ g o
2018 1-47 BAIRE fi# 5 S BAET R B+ L BINAFHR WL LB R R NBANR

Eopa T AP ER S VR BB E R S D Ep vt blge iy Moo 2019# £ AT
HINIpdmO97n & a & 5 & BAL® g p+ L & 74k % L e B % ¢ f& I HINIpdm097w
Eopa PR (X- )

2013# ~ MR A R AHINIR 6] - 327 S8 3568 HB » B 56[BR
3G P R FE L B P 5158 55065 ¥ - KA HFFATAAL R BHRIEES ¥ =
FAHEARAP R FPE LK DHING > 72 s AP E T A UL SR X R2EEEF R Z
BRroExEiFREHR > BLFIRFAPpEs L0 EREHRIEL -

multiplex real time PCR FlH st R 3 2 & - (i > ¢ X S oAk A F ok e
ZopPwm R &G P ERAFIDES )’j'-*'u? AR5 HE R A s 4o P A FIDNAE =
i ] > F A R AFE W TR 2 (positive control) > ® % e & 7 &R A
SEH R EORRIE R RO PR AT E RE 25 fhn R
erreal time PCR= ;2 - multiplex real time PCR = ér‘ PV TR TR ek TR 0 et
Tk ¥ i ST AR EELKRKHFMNT ¢ > realtime PCR 24 AR B 3
HEFER T - BEREKRT SNGSeikyy 0 FIP NGSH%k > 2 Ly r SR o B2

i E AT W AR e 0w P o g pereal time PCR™ 2 > A [P EE L 0 N (T sk 0
S E BT R e
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(5)4 3 £2 22 3k

135 & FIp o 905 2 HTNG ~ HENX ~ MERS-CoV ~ HEN1 ~ % f i %] 2 7+ = i % %44
€*<E”“@P’??ﬁ**%éiﬁﬁikuﬁ%ﬁ%%o %%Qﬁ@?ﬁi
HUEREEARGE  ATRBLET D RREOBR R RS 2R RER
PoREIfe Al FPLAPTEEFTR P TRRERKRT Lo FRFES A0S
FEOARBG 2 RMIE I RE RN TRATRIE PR EE R
FEMATHBAFERE L TFEFRETE T RLARRLpL PR R
Fl T EF R K o

5

2. WA THATEFRMEHRT o FHBIPH F IR E RS R N g A
TR AR > F TRHTNO ~HONLE % B % % 3 4Rl F S8 MenB % > e sh il 7 22
HiEpRWMRRT L L ATEITERRYE RSEY

3. /@%ﬂf‘ﬁ#\fr*’—?frﬁ*@—’ﬁfﬁs@]% BHERATOBLER > Rk ERR AN R

TR d R g i 7 WL (T AR W R ETA T fELATR B L RS

e
PanEsEt R EE R R o
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( A) Phylodynamics of Enterovirus
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# =~ 2015-2019 & % L e &) & 47 RO B 5

Year
Microbes detected 2015 | 2016 | 2017 | 2018 | 2019
HIN1pdm09 32 151 10 11 82
H3N2 15 6 15 4 11
Influenza B virus 9 10 3 10 3
H7N9 0 0 1 0 0
Adenovirus - 6 12 3 1
RSV 3 1 5 8 3
HSV1 19 4 7 9 26
CMV 13 3 0 5 39
Coronavirus HK 0 0 1 2 0
Coronavirus 229E 0 4 0 0 1
Coronavirus NL63 0 5 1 2 0
Coronavirus OC43 1 2 0 1 0
Enterovirus 0 1 2 1 9
Rhinovirus 5 2 5 6 10
Metapnueumovirus 1 1 10 4 2
Parainfluenza 1 1 0 0 1 0
Parainfluenza 2 0 0 2 0 2
Parainfluenza 3 0 0 0 1 2
Legionella pneumophila | 10 7 8 8 26
Mycoplasm pneumoniae| 16 - 0 2 5
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