DOH92-DC-1046

92 1 1

92

12
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SARS RT-PCR

2003 11
SARS Severe

acute respiratory syndrome (WHO 2003) 2

29

SARS

SARS CoV Corona virus (Peiris JS et al; 2003 Drosten C et al; 2003
Ksiazek TG et al; 2003  Fouchier RA et al; 2003)
15 SARS CoV
RNA RNA
29.7kb Rota PA et al; 2003 Marra MA et al; 2003
Ruan YL et al; 2003 replicase polyprotein

(rep, ORFla ORFl1b ) spike (S) envelope(E)



membrane(M) nucleocapid protein(N)

RNA genomic RNA
genomic RNA subgenomic RNA
subgenomic RNA 3 5’

(Lai MMC and Holmes KV, 2001  Siddell SG, 1995

Gorbalenya AE, 2001 Thiel V, et al, 2003)

SARS

RT-PCR  RRT-PCR(real time

RT-PCR) RT-PCR RRT-PCR

S(spike)  N(nucleocapsid)
RT-PCR

LightCycler one tube RT-PCR PCR



RNA

RNA

RT-PCR

10 1 DNA  RNA template,

RT-PCR

genomic RNA  subgenomic
RNA competitor

RT-PCR



79
Vero E6 SARS CoV
Vero E6
15 Dulbecco’s modified Eagle medium 37
3 0.2um -70

plaque forming

RNA
PBS 12,000rpm 1
0.45y m 140 -80

lysis buffer Qiagen RNA mini

Kit (Qiagen GmbH, Hilden, Germany) RNA,

60 RNA

RT-PCR DNA template
RRT-PCR DNA template
DNA N S 1b DNA

RT-PCR DNA template polymerase 1b, forward primer:



5’-CTA ACATGC TTA GGA TAA TGG-3’, reverse primer: 5’-CAG
GTA AGC GTAAAA CTC ATC-3’;  spike protein, forward primer:
5’-GGC AAG CTG CAA GAC GTT G-3’, reverse primer: 5’-CCA GCA
ATG AAG CCG AGC C-37; nucleocapsid protein, forward primer:
5’-GTA TGG GTT GCA ACT GAG GG-3’, reverse primer: 5’-GTG

ACGTTG TACTGT TTT GTG G-3° RNA
RT-PCR Ib S N DNA
pGEM-T Easy (Promega, Madison, Wisconsin, USA)
Escherichia coli strain JM109
pSARS-Pol 1b  pSARS-Sp pSARS-Np
RT-PCR pSARS/Sp-Pol 1b-Np
, pSARS-Pol 1b  NotI-Spel 366 bp DNA

pSARS-Sp  SaclI-NotI 836bp DNA

Sacll-Spel pGEM-T Easy vector
Sall-Nsil Xhol-NsiI pSARS-Np DNA 976
bp pSARS/Sp-Pol 1b-Np Fig.1
N

forward primer, SARS-np3 (5’-GTA TGG GTT GCA ACT GAG GG-3°)

reverse primer, SARS-np4 (5°’-GTG ACG TTG TAC TGT TTT GTG

G-3) RT-PCR N DNA DNA



pGEM-T Easy vector transform  Escherichia coli strain
JM109 pSARS/Np421 Fig. 2
pSARS/Np421 80bp
SARS-np4 np-wn2 (5’-cca cca aag ctg cgt gcc

cga cca tgg gag aag ctc aca atg aca aac gtg ctg acc caC ATT GGC ACC

CGC AAT CC-3° ),
pSARS/Np421 template PCR DNA

template SARS-np4 np-wnl (5’-GTA TGG GTT GCA ACT GAG

GGA GCC TTG AAT ACA CCC AAA GAC Cat cag cga tct ctc cac caa

agc tge gtg cce gac ¢-3°, )
PCR DNA pGEM-T Easy

vector PSARS/Np-WNV493 ( Fig.3)
RRT-PCR DNA template

pSARS/Np421  template SARS-np4  np-wn3 (5’-CAAACG

TGC TGA CCCACATTG GCACCAACATTG CCAAAA GGC

TTC-37) PCR PCR  pSARS/Np-WNV493
template SARS-np3  np-wn4 (5’-GAA GCC TTT TGG CAA TGT
TGG TGC CAATGT GGG TCA GCA CGT TTG-3’)

DNA SARS-np3  SARS-np4  jumping

PCR DNA 451bp pSARS/Np-WNV493



DNA 3’N 50bp jumping PCR
DNA pGEM-T Easy vector pSARS/IC

pGEM-T Easy vector DNA

RNA pSARS/Sp-Pol 1b-Np
pSARS/Np-WNV493  pSARS/IC Xhol, Xhol, and Xhol
DNA Qiagen DNA purification kit (Qiagen
GmbH, Hilden, Germany) DNA T7

RiboMAX large scale RNA production system kit (Promega, Madison,

Wisconsin, USA) in vitro RNA RNA  RNeasy mini
kit (Qiagen GmbH, Hilden, Germany) RNA

copy number RNA

RT-PCR BLASTn algorithm at the National
Center for Biotechnology Information website SARS
SARS RT-PCR

Qiagen one-step RT-PCR kit (Qiagen GmbH, Hilden, Germany)
12.5ul 2.5ul  5x 5x Q 0.5u  10mM

dNTP(dATP dCTP dGTP  dTTP ) 0.5ul 2ul RNA






Ib N S

Fig. 1 Ib N S
template DNA template
template

copy number
DNA template in vitro transcription
RNA RNA region copy

number

BLASTn algorithm at the National Center for Biotechnology

Information website SARS

SARS N
S Cor-P-F2  Cor-P-R1

CDC 1b

Table 1 Table 1
RRT-PCR hybridization probe

Fig.4 pSARS/Sp-Pol 1b-Np

10



template  PCR pSARS/Sp-Pol 1b-Np

copy number 10
DNA template
DNA  hybridization replication dimerization

pSARS/Sp-Pol 1b-Np
in vitro transcription Sp-Pol 1b-Np RNA Sp-Pol
1b-Np RNA MB-240 Fig.5 panel A
MB-240 RNA

RT-PCR Fig. 5 panel B NP(p268/p269)(SARS

-np3/SARS-np4) S(SL+/SL-) NP(NL+/NL-)
1 template

1b(Cor-P-F2/Cor-P-R1) 10 template

reverse transcription

SARS RT-PCR

11



SARS plaque forming
0.450 m Qiagen RNA

mini Kit (Qiagen GmbH, Hilden, Germany) RNA

RT-PCR Fig. 6
Cor-P-F2/Cor-P-R1 RT-PCR
2x10-5 pfu SL+/SL- NL+/NL- P268/P269

RT-PCR 2x10-6 pfu log

SARS
106 N S RNA
SARS
transcrib viral genomic
subgenomic RNA
Fig.7
NP
NP(NL+/NL-) 6 5

1b(Cor-P-F2/Cor-P-R1) (SL+/SL-) patient 2  patient 3

patient2  patient 3
patient 1  patient 5 N

patient 6

12



Patient 4 SARS
SARS CoV  RNA
SARS CoV  RNA RT-PCR
1
SARS CoV  RNA
RT-PCR (inhibitor)
RNA(competitor RNA) Fig. 2 pSARS/Np421
NL+ NL- hybridization sites
pSARS/Np421 DNA 84bp
Fig.3 pPSARS/Np-WNV493 Xhol
PSARS/Np-WNV493 T7 polymerase
in vitro transcription competitor RNA competitor RNA
competitor RNA
RT-PCR Fig.8 7 lanes Fig.6 NP(NL+/NL-)
Fig.8 7
10° competitor RNA competitor RNA
220bp DNA Fig.8 NC(negative control)
220bp DNA RT-PCR  inhibitor

13



220bp DNA Fig.8 patient 4

lane 220bp DNA

SARS CoV  RNA patient 3 lane 220bp DNA
SARS CoV  RNA competitor RNA
SARS CoV  RNA competitor RNA  internal
control RT-PCR  inhibitor
RT-PCR target site

internal control ~ RT-PCR target site
RT-PCR inhibitor Fig.9
competitor RNA(lane 1) RT-PCR  220bp DNA
inhibitor 1/2(lanel/2)
bands 220bp DNA
SARS CoV  RNA competitor RNA
220bp DNA SARS

CoV  RNA competitor RNA competitor
RNA

RNA

one tube RT-PCR

14



real time RT-PCR
NL+/NL- RRT-PCR
internal control jumping PCR PSARS/Np-
WNV493 3 50bp in vitro transcription RNA

hybridization probe table 1 RRT-PCR

15



RT-PCR

1976 (Hemorrhagic
Fever) 550 430 Bowen ETW et al;1997
Johnson KM et al; 1977 88 53

Ebola virus 1972

(Johnson KM et al; 1981)

1972 1979
(Baron RC et al; 1983 WHO; 1979) 34 22
1990s 1994
(Formenty P et al;1999) 1994-1996 (Volchkov V et
al;1997 Georges Al et al;1999) 1995 (Muyembe-Tamfum JJ
etal;1999) 2000 2002 2 57 21
1989 (Reston, Virginia)
(Dalgard DW et

al; 1992)
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(Filoviridae) (Jahrling PB et al; 1990)
(Reston type) (Hayes
CG et al; 1992) 1992
(WHO, 1992 Miranda Me et
al; 1999) 1996 1997

(Rollin PE et al;1999)

Ebola
Filoviridae
1976 1976
Reston 1989
1994 Cote d'Ivoire
6~9 3~20

(Baron RC et al;1983) 53~92 % 53 %
92 % (Heymann DL et al;1980) 1995

Rodriguez LL et
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al;1999

(Leroy EM;2000)
RT-PCR
1990
90
RT-PCR
PCR

one tube RT-PCR 10
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pet32(mb246)
Ebola 500bp  Zaire Reston strain
DNA Ebola Fig.10
primer p318 p319 p320 p321
Table 2 BLASTn algorithm at the National Center
for Biotechnology Information website Ebola
Ebola pet32(mb264)
template  Zaire p318  p319 Zaire strain
Zaire strain template  Reston p320 p321
Reston strain DNA
RNA DNA

Qiagen DNA purification kit (Qiagen GmbH, Hilden,

Germany) DNA  T7 RiboMAX large

scale RNA production system kit (Promega, Madison, Wisconsin, USA)

in vitro RNA RNA  RNeasy mini kit (Qiagen GmbH,
Hilden, Germany) RNA copy number
RNA

PCR RT-PCR RT-PCR Qiagen one-step RT-PCR kit

19



(Qiagen GmbH, Hilden, Germany) 12.5ul 2.5ul  5x

5x Q 0.5ul  10mM dNTP(dATP dCTP dGTP  dTTP
) 0.5ul 2ul RNA
PCR 10°~10° copy
template  p318+p319  primer PCR (95 ,15'—94 ,30"—>55
30" 72 30" — 40 cycle 72 ,5'-4 )

pet32(mb264) template p320+p321
primer PCR (95 ,15'-94 30"—-55 ,30"-30 ,30"-72
,30"— 94 30"— 10 cycle—94 ,30"-55 ,30"-72

30" 40cycle 72,554 )

20



90 500bp Ebola N DNA

RT-PCR 10* copy
PCR
one tube RT-PCR
Ebola DNA template pet32(mb246)
Ebola 500bp

DNA Ebola Fig.10 Zaire  Reston
strain primer p318 p319
p320 p321 Table 2

BLASTn algorithm at the National Center for Biotechnology

Information website Ebola

Ebola

dimerization pet32(mb264) template  Zaire
p318  p319 Zaire strain template Zaire strain

template  Reston strain p320 p321
Reston strain DNA vector Restone

DNA template Ned | T7

polymerase in vitro transcription RNA template

21



Zaire  Reston strain

PCR 10 DNA template  Fig. 11

PCR 0.1y M Zaire
Reston strain ~ RNA template
RT-PCR RNA template 10
one tube RT-PCR

RT PCR PCR 1
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SARS
CoV RNA N S
polymerase 1b S
N DNA RNA  copy number

DNA template = PCR

RT-PCR polymerase 1b
RNA template = RT-PCR N
1 RNA NL+/NL-

SARS-np3/SARS-np4 SL+/SL-

polymerase 1b  Cor-P-F2/Cor-P-R1

RT-PCR inhibitor
competitor RNA inhibitor
RT-PCR
NL+/NL- RRT-PCR

hybridization probe  competitive internal control

Ebola Zaire  Restone
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N DNA

RT PCR PCR

one tube RT-PCR 1
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