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During the outbreak of severe acute respiratory disease (SARS), mainland China,
Hong Kong, Singapore, Canada, and Taiwan have become the most seriously
epidemic areas. International research efforts focusing on the SARS associated
coronavirus (SARS-CoV) have been initiated including the viral genomic sequencing,
recombinated protein expression, RT-PCR, and immunoassays. Domestic
collaborations are also urgently involved under the leadership of NHRI, DOH, NSC,
and CDC as well as among the research institutes.

Because of the fast spread of the SARS, some of the data implicated that the etiology
of SARS has now been hardly to identify; a rapid and precise diagnosis of patients
with SARS becomes of a subject of essence. Real-time PCR and
immunofluorescent assay are one of the most commonly used methods to achieve this
goal. There is no doubt that the real-time PCR is a significant and crucial approach
in_identifying the patients. The presence of antibody in SARS patients before and
after recovery may also reveal an essential clinical marker. Alternatively, we plan to
develop a fast immunoassay that can determine either the presence of antibodies of
the viruses in SARS patients. The platform of the technology is based on the
antigen or the antibody tagged with red gold nanoparticles, the antigen-antibody
interaction will be then visualized within 5 minutes.

Initially our strategy is to synthesize several peptide fragments according to the
protein sequences recently published. Thus far, 10 different peptides corresponding
to spike, envelope, membrane, and nucleocapsid have been prepared in our laboratory.
These peptides will be used for the initial screening of the antibody in SARS patients.
In addition, we have already immunized the rabbits to make polyclonal antibody for
establishing the immunoassay that can detect the viral particles or to evaluate the
ability for neutralizing the SARS-CoV of the polyclonal antibody. Meanwhile, we
are currently in progress in preparing mouse monoclonal antibodies against synthetic
peptides of interest.  Once established, they will be utilized as a diagnostic reagent.

In a collaboration with CDC, we are now able to identify that one of the synthetic
peptide (No.9) can be employed in detecting the antibody in patients with SARS.
Optimization of the immunoassay is currently underway. On the other hand, we
plan to collaborate with Dr. Yi-Ming Chen of Yang Ming Medical School in a large
size of patient screening.
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Table 1. & fages b * kig sk B o chijis = 2

Immunochromatography ELISA(EIA) Nested-PCR Real Time-PCR Viral Culture

Sensitivity +4+ 4 ++ 4 +
Specificity ++ ++ +++ +++ ++
Time consuming +++ + + + +
Cost +++ ++ + + +
Simplicity +4++ ++ + + +
Py pen
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pAEREE !¢ Qg (2003)F A ik SARS-CoV 2 3¢ SEMN A& %] & =7 10
i peptide FIFT A oo A F 1 MAP 2_ 35 3% s polymer #1121 # — % peptide 2.
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Proteins of SARS-CoV Coding sequence Amino acid Synthesized peptide
residues prepared by us

Surface spike glycoprotein 21492-25259 3768 4
Envelope protein 26117-26347 231 2

Small membrane protein 26398-27063 666 2
Necleocapsid protein 28120-29388 1268 2

Protein X1 25268-26092 825 none
Protein X2 25689-26153 465 none
Protein X3 27074-27265 192 none



Protein X4 27273-27641 369 none
Protein X5 27864-28118 255 none

Other peptides corresponding to X1-X5 will be constructed in the 2" phase of

our study.
Sequence data are derived from Marra et al. Science May 1, 2003, and
Rota et al. Science May 1, 2003.
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Jis® >> SARS 5 & > 3 3 10 ‘= peptides % 9 % peptide (against S protein) #.
L3 B feRlp A AF A § SARS FAod P < B 2R g (e A FdR)
ST fE A A A EE L serum o T RS £ TET o AP R L)gm AT

5
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thoo Ay - bR B peptide ©2 MAP 505583 0 A3 P 0 BILAT A 4 2 Fll
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2 peptide 9 #r & 4 2. 5 fR4AE TV B My £ 2 spike protein o

TN E P 3 4% synthetic peptide » ¥ 12 % St EE R A 4 BT 0 A
peptide #7& # 2 FAE 7 F OB JIFEEE B0 0 FIPr A K B [ﬂﬁﬁuufﬁ N
pF o g 7 AL T FE R antigenic site > 1% synthetic peptide & * M-iE ¥R & s 2
I AE SR It {T LG AR R R TR RE LR

B fs 0 A0 { #-¥Fspike proteint 2- H & ¥ i 2_antigenic site - | * peptide array 2
SN {TEE > TR 8 B W a2 antigenicsitee @ B * A K sk KA R L o
minimum antigen-dotted dosage ™ ¥ % 31pg °



TEs%p

Specific aims:
1. & = SARS :}Iisi peptides( # 3= spike~envelope~membrane~nucleocapsid
BoOF) o TEER Y A Bn A L3 E 2 peptide
2. HLiFHk R SARS i 4 Fikl 2 it e S o
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Polyclonal Antibody
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Rabbit antiserum Preimmune Positive control

Rabbit serum

B 6. Dot blot 4+ £ |+ 4 47 - #-peptide 9 2t NC membrane + - f & %] #-F &
'ri‘l"?;ii—*_ﬂ_/)a & SARSI’%*.\L/F B "‘r’/PJFé‘ J‘a‘}fiﬁa%&wﬁ*mqf]ﬁi
Aapaepeptide9 RAFEF o A AR T8 FRIEF
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M : Maker
A : No. 9 antiserum

B : Normal rabbit plasma
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: Maker

: hon-transfected

: hon-induced transfected
: induced transfected

Om>rZ

B 8. fI* & =+ & j 4 7 truncated recombinant spike protein = #-*§ % ¥ #7 % R
Z_ truncated recombinant spike protein 2. E.coli> ® #&i&{7d > B 522 A 47> T
"gF o FiR T RE o = B & Coomassie blue % ¢ 2. SDS-PAGE > + Bl & {1 * &
FHAEE SRR 2 B R R T AP % T TEE 2 UV 2 24 8 truncated

recombinant spike protein -

18



o

J
o
™ — 24
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® 10. peptide O ¥ R4l &£ ) - Peptide 9 f A 6 2 X B » & Fwme & » B %
A 4 200 B hybridomacell » # ¥ § = $kic § 5% peptide 9 -
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Antigen
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B 12. §1* peptide array 2. 2z &_4 47 8 FEad R 20 TR & o #-peptide 9 1 * 4%
£ FF> NC membrane + 4 %[ gL+ 7 [ & 2 peptide » £ &4 it s £ 282
bR e 2 F s 0 % % 3 R dotted peptide 9 %31 pg 4 b T HOE AR (T o
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# 1. Synthetic peptide sequence

No. Amino acid sequence
Envelope 1 AILTALRL
Envelope 2 VKPTVYVYSRVKNL
Membrane 3 MESELVIGAVIIRG
Membrane 4 SRTLSYYKLGASQR
Nucleocapsid 5 KQPTVTLLPAADMD
Nucleocapsid 6 NVILLNKHIDAYKT
Spike 7 YKGYQPIDVVRDLP
Spike 8 DSEPVLKGVKLHYT
Spike 9 NFRVVPSGDVVRFP
Spike 10 TREVFAQVKQMYKT
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% 2. peptide array 2. ¥ %L L B 7

O 00 1 O D W DN —

[\ I N I \NO I \NO T AN B e i e S N i e e e e e
A W DO = O O 0 30N LK W= O

NFRVVPSGDVVRFP
SMRGV YYPDEIFRSD
PV IPFKDGIYFA ATE
GNFK HLREFVFKNKD
VYKGY QPIDVVRDLP
LKPIF KLPLGININF
KFPSVYAW ERKKISN
KY RYLRHGKLRP FER
KRFQPFQQ FGRDVSD
RNT REVFAQVKQM YK
QILPD PLKPTKRSFI
RLDKVE AEVQIDRLI
EGKAY FPREGVFVEN
F KEELDKYFKN HTSP
IQKEIDRLNE VAKNL
GKYEQYIKWPWYVWL
DDSEPVLKGV KLHYT
PKLKEDYQIGGYSED
FQSATKIIALNKRWQ
EGDGISTPKLKEDYQ
GGYSEDRHSGVKDYV
NKLVKDPPNVQIHTI
VANPAMDPIYDEPTT
SNKPHVLEDPCKVQH
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