
WO 2005/005658 PCT/CN2003/000561 METHODS AND
COMPOSITIONS FOR DETECTING SARS VIRUS AND OTHER
INFECTIOUS AGENTS BACKGROUND OF THE INVENTION 5 Since
November of 2002, a disease called severe acute
respiratory syndrome  (SARS) has been reported in
twenty two countries around the world. WHO has
reported 6,054 cumulative cases of SARS and 417 death
among infected people as of  May 2, 2003. For the same
period, China has reported 3,788 cumulative cases of
SARS  and 181 deaths among infected people. 10 The
main symptoms for SARS patients include fever (greater
than 38C),  headache, body aches. After 2-7 days of
illness, patients may develop a dry,  nonproductive
cough that may be accompanied with breathing
difficulty. Based on findings from Hong Kong, Canada,
and U.S., a previously unrecognized  coronaviruse has
been identified as the cause of SARS. Researchers have
found that 15 SARS coronaviruse is a positive chain
RNA virus which replicates without DNA  intermediate
step and uses standard codon (Marra et al., Science
2003 May 1; (epub  ahead of print); and Rota et al.,
Science 2003 May 1, (epub ahead of print)). SARS
coronaviruse is a newly discovered virus which has not
been previously  detected in human or animals. The
genome structure of SARS coronaviruse is very 20
similar to other coronaviruse. The genome of SARS
coronaviruse is 30 K base pairs in  length and the
genome is considered very large for a virus. The genie
of SARS  coronaviruse encodes RNA polymerase
(polymerase l a and 1b), S protein (spike protein),  M
protein (membrane protein), and N protein
(nucleocapsid protein), etc. Currently, there are
three types of detection methods for SARS
coronaviruse:  25 immunological methods (e.g., ELISA),
reverse transcriptase polymerase chain reaction
(RT-PCR) tests, and cell culture methods. There are
significant drawbacks of the above three detection
methods. For  example, ELISA can reliably detect
antibodies from serum of SARS patients. However,
those antibodies can only be detected twenty one days
after development of symptoms. 30 Cell culture methods
have a relative long detection cycle and can be
applied only to i WO 2005/005658 PCT/CN2003/000561
limited conditions. In addition, cell culture methods
can only detect existence of alive virus. The key step
of preventing the spread of SARS coronaviruse is early
diagnosis  and early quarantine and treatment. RT-PCR
is the only existing method that allows 



5 detection of nucleic acid of SARS coronaviruse.
However, RT-PCR cannot eliminate  infected patient
before SARS virus expression, and detection rate for
RT-PCR is low.  The detection process requires
expensive real time PCR equipment. Thus, RT-PCR
cannot satisfy the need of early clinical screening
and diagnosis. There exists a need in  the art for a
quick, sensitive and accurate diagnosis of the severe
acute respiratory 10 , syndrome (SARS). The present
invention address this and other related needs in the
art. BRIEF SUMMARY OF THE INVENTION The current method
for clinical diagnosis is mainly based on symptoms
such as  fever, shadows on patient's lung, dry cough,
and weakness in patient's arms and legs. 15 However,
these symptoms are not specific for SARS; other
pathogens can cause the same  or similar symptoms. For
example, regular pneumonia caused by Chlarnydia
pneumoniae and Alycoplasina pneuroniae also generates
shadows on patient's lung;  fever and cough are also
associated with influenza; and similar symptoms are
also  associated with infection of the upper
respiratory tract caused by human coronaviruse 20 229E
and OC43. Thus, diagnosis for SARS solely based on the
symptoms of the  patient is problematic. Current
clinical data indicate that many suspected SARS cases
actually did not  have infection by SARS virus, and
instead, had infection by other pathogens. Thus,
there is a need to develop a method for simultaneous
detection of SARS and other 25 pathogens that cause
symptoms similarly to SARS. Such method would provide
quick  screening of suspected cases in order to reduce
probability of diagnostic errors, to allow  timely and
adequate treatment, and to avoid unnecessary panic and
medical waste.  Patients infected with SARS virus are
more susceptible to other pathogens due to  decreased
immunity caused by SARS virus. It is possible that
SARS patients are also 30 infected with other
pathogens that generate symptoms similar to SARS. For
example, if 2 WO 2005/005658 PCT/CN2003/000561 a
patient is infected with both SARS and Mycoplasma
pneumoniae, treatment with  medicine only for SARS
will not make symptoms disappear immediately. In this
situation, a simultaneous detection of infection by
both pathogens would allow  immediate and effective
treatment of patients for both pathogens. A
biochip-based 5 diagnosis is a fast and low cost
method for high throughput simultaneous screening of
multiple samples. Thus, one objective of the invention
is to provide a biochips for  simultaneous detection
of SARS virus and other pathogens that cause SARS-like
symptoms. Clinical data also indicate that those SARS
patients infected with other pathogens  



10 (pathogens that severely interfere and obstruct
immunity, such as hepatitis B and HIV)  have
aggravated symptoms and high probability of infecting
others (these patients are  called "super-spreaders").
Proper detection of such patients would allow adequate
treatment and timely quarantine of patients. Thus,
another objective of the invention is  to provide a
nucleic acid microarray for simultaneous detection of
SARS virus and other 15 pathogens that aggravates
symptoms of SARS. In one aspect, the present invention
is directed to a chip for assaying for a  coronaviruse
causing the severe acute respiratory syndrome
(SARS-CoV) and a  non-SARS-CoV infectious organism,
which chip comprises a support suitable for use in
nucleic acid hybridization having immobilized thereon
an oligonucleotide probe 20 complementary to a
nucleotide sequence of SARS-CoV genome, said
nucleotide  sequence comprising at least 10
nucleotides, and one or more of the following
oligonucleotide probe(s): a) an oligonucleotide probe
complementary to a nucleotide  sequence of a
non-SARS-CoV infectious organism causing SARS-like
symptoms, said  nucleotide sequence comprising at
least 10 nucleotides; b) an oligonucleotide probe 25
complementary to a nucleotide sequence of a
non-SARS-CoV infectious organism  damaging an
infectious host's immune system, said nucleotide
sequence comprising at  least 10 nucleotides; or c) an
oligonucleotide probe complementary to a nucleotide
sequence of a non-SARS-CoV coronaviridae virus, said
nucleotide sequence comprising  at least 10
nucleotides. 3 WO 2005/005658 PCT/CN2003/000561 In
some embodiments, the chip of the invention comprises
a support suitable for  use in nucleic acid
hybridization having immobilized thereon at least two
oligonucleotide  probes complementary to at least two
different nucleotide sequences of SARS-CoV genome,
each of said two different nucleotide sequences
comprising at least 10  5 nucleotides. In some
embodiments, the non-SARS-CoV infectious organism
causing  SARS-like symptoms is selected from the group
consisting of a human coronaviruse  229E, a human
coronaviruse 0043, a human enteric coronaviruse, an
influenza virus, a  parainfluenza virus, a respiratory
sncytical virus, a human metapneumovirus, a 10
rhinovirus, an adenoviruse, a mycoplasma pneumoniae, a
chlamydia pneumoniae, a  measles virus and a rubella
virus. In some embodiments, the non-SARS-CoV
infectious organism damaging an  infectious host's
immune system is selected from the group consisting of
a hepatitis virus,  a transfusion transmitting virus
(TTV), a human immunodeficiency virus (HIV), a 



15 parvovirus, a human cytomegalovirus (HCMV), an
Epstein-Barr virus (EBV) and a  tre-ponema palidum. In
another aspect, the present invention is directed to a
method for assaying for a  SARS-CoV and a non-SARS-CoV
infectious organism in a sample, which methods
comprises: a) providing an above-described chip; b)
contacting said chip with a sample 20 containing or
suspected of containing a nucleotide sequence of a
SARS-CoV and a  non-SARS-CoV infectious organism under
conditions suitable for nucleic acid  hybridization;
and c) assessing hybrids formed between said
nucleotide sequence of said  SARS-CoV or said
non-SARS-CoV infectious organism, if present in said
sample, and  said oligonucleotide probe complementary
to a nucleotide sequence of said SARS-CoV 25 genome or
said oligonucleotide probe complementary to a
nucleotide sequence of said  non-SARS-CoV infectious
organism genome, whereby detection of one or both of
said  hybrids indicates the presence of said SARS-CoV
and/or said non-SARS-CoV infectious  organism in said
sample. In some embodiments, the SARS-CoV is assayed
by: a) providing a chip 30 comprising a support
suitable for use in nucleic acid hybridization having
immobilized 4 WO 2005/005658 PCT/CN2003/000561 thereon
at least two oligonucleotide probes complementary to
at least two different  nucleotide sequences of
SARS-CoV genome, each of said two different nucleotide
sequences comprising at least 10 nucleotide; b)
contacting said chip with a sample  containing or
suspected of containing a SARS-CoV nucleotide sequence
under 5 conditions suitable for nucleic acid
hybridization; and c) assessing hybrids formed
between said SARS-CoV nucleotide sequence, if present
in said sample, and said at least  two oligonucleotide
probes complementary to two different nucleotide
sequences of  SARS-CoV genome, respectively, to
determine the presence, absence or amount of said
SARS-CoV in said sample, whereby detection of one or
both said hybrids indicates the 10 presence of said
SARS-CoV in said sample. By using multiple
hybridization probes, the present methods reduce the
occurrence of false negative results compared to a
test based on a single hybridization  probe as the
chance of simultaneous mutations of the multiple
hybridization targets is  much smaller than the chance
of a mutation in the single hybridization target. When
15 other preferred embodiments are used, e.g., a
negative control probe and a blank spot on  the chip,
the chance of a false positive result can also be
reduced. The inclusion of  more preferred embodiments,
e.g., an immobilization control probe and a positive
control  probe, on the chip can provide further
validation of the assay results. The use of  



preferred sample preparation procedures, RNA
extraction procedures and amplification 20 procedures
can further enhance the sensitivity of the present
methods. In still another aspect, the present
invention is directed to an oligonucleotide  primer
for amplifying a nucleotide sequence of an influenza A
virus, an influenza B virus,  a human metapneumovirus,
a human adenovirus, a human coronaviruse 229E or a
human  coronaviruse OC43, which oligonucleotide primer
comprises a nucleotide sequence that: 25 a)
hybridizes, under high stringency, with a target
nucleotide sequence of influenza A  virus, influenza B
virus, human metapneumovirus, human adenovirus, human
coronaviruse 229E or human coronaviruse OC43, or a
complementary strand thereof,  that is set forth in
Tables 1-6; or b) has at least 90% identity to a
target nucleotide  sequence of influenza A virus,
influenza B virus, human metapneumovirus, human 5 WO
2005/005658 PCT/CN2003/000561 adenovirus, human
coronaviruse 229E or human coronaviruse OC43
comprising a  nucleotide sequence, or a complementary
strand thereof, that is set forth in Tables 1-6. Table
1. Exemplary Influenza A Virus Primers Sequence
PMIA_00001 PMIA_00002 j PMIA_00004  PMIA_00005  PMIA
00006 TTTGTGCGACAATGCTTCA GACATTTGAGAAAGCTTGCC
AGGGACAACCTNGAACCTGG AGGAGTTGAACCAAGACGCATT
ACCACATTCCCTTATACTGGAG  .......... _e.. ........ .....
............................._..,.._........
......................................
TTAGTCATCATCTTTCTCACAACA PMIA 00007
ACAAATTGCTTCAAATGAGAAC  PMIA_00008
TGTCTCCGAAGAAATAAGATCC  PMIA_00009
GCGCAGAGACTTGAAGATGT _ .........
...._._..,.,....,._.............. _........
._............ _....,......,................ ...  PMIA
00010 .~ CCTTCCGTAGAAGGCCCT 5 



Table 2. Exemplary Influenza B Virus Primers Id
PMIB_00001 CACAATGGCAGAATTTAGTGA PMIB30002
GTCAGTTTGATCCCGTAGTG  ... ... ...._. .............
..........................._....w.....................
PMIB_00003 CAGATCCCAGAGTGGACTCA  . _..........
_........ _.. _,.. _ ..........................
_............. - _....... .,... _ e....... PMIB_00004
TGTATTACCCAAGGGTTGTTAC PM1B00006
ATGTTCGGTAAAAGTCGTTTAT PMIB_00009
CAAACAACGGTAGACCAATATA ....... __ ..1...111
............................_.........................
..................._...........1.1.._1
...................  PMIB_00010
AGGTTCAGTATCTATCACAGTCTT .......... -- ..............
_................ ..... -............. .........
-..... PMIB_00011 ATGTCCAACATGGATATTGAC 6 WO
2005/005658 PCT/CN2003/000561 PMIB 00012 PMIB_00013
PMIB 00014 GCTCTTCCTATAAATCGAATG TGATCAAGTGATCGGAAGTAG
GATGGTCTGCTTAATTGGAA PMIB_00015 I ACAGAAGATGGAGAAGGCAA
PMIB_00016 i ATTGTTTCTTTGGCCTGGAT Table 3. Exemplary
Human Metapneumovirus Primers PMM 00001
CATCCCAAAAATTGCCAGAT PMM 00002 TTTGGGCTTTGCCTTAAATG
PMM_00003 ACACCCTCATCATTGCAACA ....... .............
..... ............... __. ._....... ...... ...........
....._.....  PMM00004 GCCCTTCTGACTGTGGTCTC
-------------- PMM 00005 CGACACAGCAGCAGGAATTA
TCAAAGCTGCTTGACACTGG 



CAAGTGCGACATTGATGACC  PMM00008 TAATTCCTGCTGCTGTGTCG
PMM 00009 GCGACTGTAGCACTTGACGA PMM_000010
TCATGATCAGTCCCGCATAA PMM_000011 TGTTTCAGGCCAATACACCA
..................................
.................q.......e....e.......................
.................."_.,....._..........~m.~.._._......
PMM_000012 y TCATGATCAGTCCCGCATAA PMM_000013
TCATGGGTAATGAAGCAGCA PMM300014 GGAGTTTTCCCATCACTGGA }
PMM_000015 TCCAGTGATGGGAAAACTCC ........ ._ ......
....... ...._...... ...._.._,...... _.._._......... __
............ ............. ___.._..... .........._
PMM_000016 TGTTGAGCTCCTTTGCCTTT Table 4. Exemplary
Human Adenovirus Primers Id 7 Sequence i  PMAd1_00001
1 TGGCGGTATAGGGGTAACTG WO 2005/005658
PCT/CN2003/000561 PMAd2_00003 PMAd2_00004 PMAd3_00001
PMAd3_00002 PMAd3_00003  PMAd3_00004
ATTGCGGTGATGGTTAAAGG AAGGACTGGTCGTTGGTGTC
AAATGCCGTGGTAGATTTGC  GTTGAAGGGGTTGACGTTGT
TCCTCTGGATGGCATAGGAC TGTTGGTGTTAGTGGGCAAA
ACATGGTCCTGCAAAGTTCC  



GCATTGTGCCACGTTGTATC PMAd4 00001 CGCTTCGGAGTACCTCAGTC
PMAd4_00002 CTGCATCATTGGTGTCAACC  u...... . ........
..i .... PMAd4_00003 GGCACCTTTTACCTCAACCA
TCTGGACCAAGAACCAGTCC  PMAd4_00004 J  PMAd5_00001 1
GGCCTACCCTGCTAACTTCC PMAd5 00003 ATCGCAGTTGAATGCTGTTG
PMAd5 00004 GTTGAAGGGGTTGACGTTGT PMAd7 00001
ACATGGTCCTGCAAAGTTCC PMAd7_00002 GATCGAACCCTGATCCAAGA
............. ...m......... 3............ _.... ....
..........._._............ ._... ......I......
_.......... ... PMAd7_00003 AACACCAACCGAAGGAGATG
PMAd11_0000I  CCTATGCCATCCAGAGGAAA
CAGATGCTCGCCAACTACAA PMAd11 00002 1
AGCCATGTAACCCACAAAGC PMAd11 00003 ACGGACGTTATGTGCCTTTC
PMAd11_00004 GGGAATATTGGTTGCATTGG PMAd21 00001
ACTGGTTCCTGGTCCAGATG I PMAd21 00002
AGCCATGTAACCCACAAAGC 8 WO 2005/005658
PCT/CN2003/000561 d PMAd21_00003 I
CTGGATATGGCCAGCACTTT PMAd21_00004 CACCTGAGGTTCTGGTTGGT
PMAd23 00001 TAATGAAAAGGGCGGACAAG PMAd23_00002
PMAd23_00003 GCCAATGTAGTTTGGCCTGT AACTCCGCGGTAGACAGCTA
PMAd2300004 CGTAGGTGTTGGTGTTGGTG 



Table 5. Exemplary HCoV-OC229E Primers i j  PMV_a0054
' GGTTTCGGATGTTACAGCGTGTGCGACCGCCCTTGTTTATGG
.............._......................_.........
_...... .... ........ .._-.... ......... ........
Id''. PMV_a0053
TCACTTGCTTCCGTTGAGGTTGGGCTGGCGGTTTAGAGTTGA PMV_a0055
TCACTTGCTTCCGTTGAGGGCGTTGTTGGCCTTTTTCTTGTCT PMV_a0056
GGTTTCGGATGTTACAGCGTGCCCGGCATTATTTCATTGTTCTG PMV_a0057
TCACTTGCTTCCGTTGAGGACAAAAGCCGCTGGTGGTAAAG PMV_a0058
GGTTTCGGATGTTACAGCGTCAGAAATCATAACGGGCAAACTCA PMV_a0059
PMV_a0060  PMV_b0053  .. .. PMV_b0054
TCACTTGCTTCCGTTGAGGAAGAGTTATTGCTGGCGTTGTTGG
GGTTTCGGATGTTACAGCGTGCCCGGCATTATTTCATTGTTCTG
TTGGGCTGGCGGTTTAGAGTTGA  GTGCGACCGCCCTTGTTTATGG
PMV_b0055 GCGTTGTTGGCCTTTTTCTTGTCT  PMV_b0056
GCCCGGCATTATTTCATTGTTCTG ......... m....... ..
i........... .....................__..._...--.
,_............_................................_
....._.........._.... ..._..  PMV_b0057 .
ACAAAAGCCGCTGGTGGTAAAG ..........._...
___.....,.._...._.....__.,_.......... _....
......_.........__.. __._ ...., ..._._......_
._......,......._.._............ PMV b0058
CAGAAATCATAACGGGCAAACTCA  ............ ._. ,..........
...._._......._......... _...... _....... ~...._ .....
_ _..__._......... PMV_b0059 AAGAGTTATTGCTGGCGTTGTTGG
PMV_b0060 _ GCCCGGCATTATTTCATTGTTCTG Table 6.
Exemplary HCoV-OC43 Primers Id Sequence 



9 WO 2005/005658 Sequence IPMV_a0061
TCACTTGCTTCCGTTGAGGTTGGGGTGATGGGTTTCAGATTAA PMV a0062
I GGTTTCGGATGTTACAGCGTCTCGGGAAGATCGCCTTCTTCTA PMV
b0061 I TTGGGGTGATGGGTTTCAGATTAA PMV b0062
CTCGGGAAGATCGCCTTCTTCTA PCT/CN2003/000561 In yet
another aspect, the present invention is directed to a
kit for amplifying a  nucleotide sequence of an
influenza A virus, an influenza B virus, a human
metapneumovirus, a human adenovirus, a human
coronaviruse 229E or a human 5 coronaviruse OC43,
which kit comprises: a) a primer described above; and
b) a nucleic  acid polymerase that can amplify a
nucleotide sequence of an influenza A virus, an
influenza B virus, a human metapneumovirus, a human
adenovirus, a human  coronaviruse 229E or a human
coronaviruse OC43 using said primer. In yet another
aspect, the present invention is directed to an
oligonucleotide probe  10 for hybridizing to a
nucleotide sequence of an influenza A virus, an
influenza B virus, a  human metapneumovirus, a human
adenovirus, a human coronaviruse 229E or a human
coronaviruse OC43, which oligonucleotide probe
comprises a nucleotide sequence that: a)  hybridizes,
under high stringency, with a target nucleotide
sequence of influenza A virus,  influenza B virus,
human metapneumovirus, human adenovirus, human
coronaviruse 15 229E or human coronaviruse OC43, or a
complementary strand thereof, that is set forth  in
Tables 7-12; or b) has at least 90% identity to a
target nucleotide sequence of influenza  A virus,
influenza B virus, human metapneumovirus, human
adenovirus, human  coronaviruse 229E or human
coronaviruse OC43, or a complementary strand thereof,
that is set forth in Tables 7-12. 20 Table 7.
Exemplary Influenza A Virus Probes Id Sequence
PBIA_00001
TTTAGAGCCTATGTGGATGGATTCRAACCGAACGGCTGCATTGAGGGCAAGCTT
TCTCAAATGTC  PBIA_00002
ACAATTGAAGAAAGATTTGAAATCACTGGAACCATGCGCAGGCTTGCCGACCAA
AGTCTCCCACCGAACT 10 WO 2005/005658 Id Sequence 



PBIA 00003
AGCAATNGAGGAGTGCCTGATTAANGATCCCTGGGTTTTGCTNAATGC
PCT/CN2003/000561 PBIA00004
CCATACAGCCATGGAACAGGAACAGGATACACCATGGACACAGTCAACAGAACA
CANCAATATTCAGAAA  PBIA_00005
GGGCGGGGAGTCTTCGAGCTCTCNGACGAAAAGGCAACGAACCCGATCGTGCC
PBIA_00006
GATCTNGAGGCTCTCATGGAATGGCTAAAGACAAGACCAATCCTGTCACCTCTG
ACTAA Table 8. Exemplary Influenza B Virus Probes Id
PBIB 00001 PBIB_00002 Sequence
GCTGGGAAATAGCATGGAACTGATGATATTCAGCTACAATCAAGACTATTCGTT
AAGTAATGAATCCTCA
TCTGTTCCAGCTGGTTTCTCCAATTTTGAAGGAATGAGGAGCTACATAGACAAT
ATAGATCCTAAAGGAG  PBIB_00003
TTACAACCATGAGCTACCAGAAGTTCCATATAATGCCTTTCTTCTAATGTCTGA
TGAATTGGGGCTGGCC  PBIB 00004
ACAAATAAGATCCAAATGAAATGGGGAATGGAAGCTAGAAGATGTCTGCTTCAA
TCAATGCAACAAATGG PBIB_00005
GAGGGAATGTATTCTGGAATAGANGAATGTATTAGTAACAACCCTTGGGTAATA
CAGAGTGCATACTGGT  ...... -_........... _.... PBIB
00006
CTACCGTGTTGGGAGTAGCCGCACTAGGTATCAAAAACATTGGAAACAAAGAAT
ACTTATGGGATGGACT ............ ....... ._.....
.......... .. ... __._ .... _. _._, _.._-...._......
PBIB 00007
GGCTATGACTGAAAGAATAACCAGAGACAGCCCAATTTGGTTCCGGGATTTTTG
TAGTATAGCACCGGTC  PBIB 00008
ACTGATCAGAGGAACATGATTCTTGAGGAACAATGCTACGCTAAGTGTTGCAAC
CTTTTTGAGGCCTGTT PBIB 00009
AAAATCCCTTTGTNGGACATTTGTCTATTGAGGGCATCAAAGANGCAGATATAA
CCCCAGCACATGGTCC  PBIB 00010
CTTGGAATACAAGGGAATACAACTTAAAACAAATGCTGAAGACATAGGAACCAA
AGGCCAAATGTGCTCA  PBIB 00011
GTGGCAGGAGCAACATCAGCTGAGTTCATAGAAATGCTACACTGCTTACAAGGT
GAAAATTGGAGACAAA  __.......... - _.._.......... .
m._., _._ ..... .. a... _...._ __ _ .. PBIB_00012
GGAACCCATCCCCGGAAAGAGCAACCACAAGCAGTGAAGCTGATGTCGGAAGGA
AAACCCAAAAGAAACA PBIB 00013
CTGTTTCCAAAGATCAAAGGCACTAAAAAGAGTTGGACTTGACCCTTCATTAAT
CAGTACCTTTGCAGGA PBIB_00014
AGAGTTTTGTCTGCATTAACAGGCACAGAATTCAAGCCTAGATCAGCATTAAAA
TGCAAGGGTTTCCATG  PBIB_00015
GAGGGACGTGATGCAGATGTCAAAGGAAATCTACTCAAGATGATGAATGACTCA
ATGGCTAAGAAAACCA PBIB 00016
CCTATCAGGAATGGGAACAACAGCAACAAAAAAGAAAGGCCTGATTCTAGCTGA
GAGAAAAATGAGAAGA PBIB30017
GCAAGTCAAAAGAATGGGGAAGGAATTGCAAAGGATGTAATGGAAGTGCTAAAG
CAGAGCTCTATGGGAA Table 9. Exemplary Human
Metapneumovirus Probes Id Sequence 



PBM_00001
AAAAGTGTATCACAGAAGTTTGTTCATTGAGTATGGCAAAGCATTAGGCTCATC
ATCTACAGGCAGCAAA  11 WO 2005/005658 PCT/CN2003/000561
PBM (r)0002
GAAAGTCTATTTGTTAATATATTCATGCAAGCTTATGGAGCCGGTCAAACAATG
CTAAGGTGGGGGGTCA  PBM00003
ACGCTGTTGTGTGGAGAAATTCTGTATGCTAAACATGCTGATTACAAATATGCT
GCAGAAATAGGAATAC PBM 00004
TTAAGGAATCATCAGGTAATATCCCACAAAATCAGAGGCCCTCAGCACCAGACA
CACCCATAATCTTATT  ......... _.._ ..............
__....._....._............
............._......._...... __._...................
..._............. .__....... _...
......__...._..__._..__............ ..... ----
.............. ........ .............. _....M.....
....... ._........ .... _....... . _........ .....
PBM_00005
TGAGCAATCAAAGGAGTGCAACATCAACATATCCACTACAAATTACCCATGCAA
AGTCAGCACAGGAAGA PBM30006
CTGTTCCATTGGCAGCAACAGAGTAGGGATCATCAAGCAGCTGAACAAAGGTTG
CTCCTATATAACCAAC  PBM30007
ACTTAATGACAGATGCTGAACTAGCCAGGGCCGTTTCTAACATGCCGACATCTG
CAGGACAAATAAAATT   PBM_00008
AAAAAAAGGGAAACTATGCTTGCCTCTTAAGAGAAGACCAAGGGTGGTATTGTC
AGAATGCAGGGTCAAC PBM00009
GAAAAGAACACACCAGTTACAATACCAGCATTTATCAAATCGGTTTCTATCAAA
GAGAGTGAATCAGCCA PBM_00010
CAAATCAGTTGGCAAAAAAACACATGATCTGATCGCATTATGTGATTTTATGGA
TCTAGAAAAGAACACA PBM_0001I
CAGCTAAAGACACTGACTATAACTACTCTGTATGCTGCATCACAAAGTGGTCCA
ATACTAAAAGTGAATG PBM 00012
AAAAGAACACACCAGTTACAATACCAGCATTTATCAAATCGGTTTCTATCAAAG
AGAGTGAATCAGCCAC  PBM00013
CTATTATAGGAGAAAAAGTGAACACTGTATCTGAAACATTGGAATTACCTACTA
TCAGTAGACCCACCAA PBM_00014
AAGTTAGCATGGACAGACAAAGGTGGGGCAATCAAAACTGAAGCAAAGCAAACA
ATCAAAGTTATGGATC   PBM_00015
CAGGAAAATACACAAAGTTGGAGAAAGATGCTCTAGACTTGCTTTCAGACAATG
AAGAAGAAGATGCAGA PBM_00016
CTAATAGCAGACATAATAAAAGAAGCCAAGGGAAAAGCAGCAGAAATGATGGAA
GAAGAAATGAACCAGC Table 10. Exemplary Human Adenovirus
Probes Id PBAd_00001 PBAd_00002 PBAd_00003 PBAd00004
PBAd_00005 PBAd_00006  PBAd 00007  



PBAd_00008 PBAd_00009  PBAd_00010 Sequence
CTGACACCTACCAAGGTATAAAATCAAACGGAAACGGTAATCCTCAAAACTGGA
CCAAAAATGACGATTT  --.11,11 _...._....._ . ..._
....._...__..." _.,...._..,.__ _ _....... .... __....
......_
TCCTCTACTCCAACATTGCACTGTACCTGCCTGACAAGCTAAAATACACTCCTA
CAAATGTGGAAATATC
GCTATCGGAGGCAGAGTACTAAAAAAGACTACTCCCATGAAACCATGCTACGGA
TCGTATGCCAGACCTA _ ~.... _......... ._ _..........
.........._
AGTATTGTTTTGTACAGTGAGGATGTTAATATGGAAACTCCTGATACTCACATT
TCATACAAACCAAGCA
GGGAAACGATCTTAGAGTTGACGGGGCTAGCATTAAGTTTGACAGCATTTGTCT
TTACGCCACCTTCTTC _.._... _ .. _..__._......___~ _ .
.... ........... ..._..._.._., e.... _ _ ____. __....
.... _.....
TTGCCATTAAAAACCTCCTCCTCCTGCCAGGCTCATATACATATGAATGGAACT
TCAGGAAGGATGTTAA
TTGCAACACGTAATGAAATAGGAGTGGGTAACAACTTTGCCATGGAAATTAACC
TAAATGCCAACCTATG
TTGGGGTAACTGACACCTATCAAGCTATTAAGGCTAATGGCAATGGCTCAGGCG
ATAATGGAGATATTAC
.........................__.._.._w._._...,.......
_.............. .............. -...... .._..........
....................
...._......__......w........_._.._....._............
_.....__...._.. _........_....._..............__.~
..._......n_.._.................._..
AGGTATCAAGGCATTAAAGTTAAAACCGATGACGCTAATGGATGGGAAAAAGAT
GCTAATGTTGATACAG
GAGAAGTTTTCTGTACTCCAATGTGGCTTTGTACCTTCCAGATGTTTACAAGTA
CACGCCACCTAACATT 12 WO 2005/005658 PCT/CN2003/000561
Id Sequence PBAd 00011 (
ATCAGTCATTTAACGACTACCTCTCTGCAGCTAACATGCTTTACCCCATTCCTG
CCAATGCAACCAACAT PBAd_00012 PBAd_00013 PBAd_00014
PBAd_00015
CTACTTCGTATATTCTGGATCTATTCCCTACCTGGATGGCACCTTTTACCTTAA
CCACACTTTCAAGAAG
ACCTGCCAGTGGAAGGATGCTAACAGCAAAATGCATACCTTTGGGGTAGCTGCC
ATGCCAGGTGTTACTG  ,...__...............__......
_.....__................_................_............
................_..._.._...............; _........ .
.......... ..........__...............................
..._,....._,..........._....,.._... ._........
........_...._...........,_..._..........
...................._...... _.... _..........
ATAGAAGCTGATGGGCTGCCTATTAGAATAGATTCAACTTCTGGAACTGACACA
GTAATTTATGCTGATA .........
............................_........................
..... ................_.......... ..._........
_._._.........._....r.................................
_...__._........_...__..__....__.............,.....
TTGAAATTAAGCGCACCGTGGACGGCGAGGGGTACAACGTGGCCCAGTGCAACA
TGACCAAGGACTGGTT PBAd00016 [
CGGCAACGACCGGCTCCTGACGCCCAACGAGTTTGAAATTAAGCGCACCGTGGA
CGGCGAGGGGTACAAC ( PBAd_00017 



CTCCAGTAACTTTATGTCCATGGGCGCACTCACAGACCTGGGCCAAAACCTTCT
CTACGCCAACTCCGCC _...__........._.... - _.--------
._.... _....... ................_ .......... _........
_------ .... PBAd_00018
GCTAACTTCCCCTATCCGCTTATAGGCAAGACCGCAGTTGACAGCATTACCCAG
AAAAAGTTTCTTTGCG  PBAd_00019 PBAd_00020 PBAd00021
ACAGTCCTTCCAACGTAAAAATTTCTGATAACCCAAACACCTACGACTACATGA
ACAAGCGAGTGGTGGC
AAGATGAACTTCCAAATTACTGCTTTCCACTGGGAGGTGTGATTAATACAGAGA
CTCTTACCAAGGTAAA
AGCTAACATGCTTTACCCCATCCCTGCCAATGCAACCAACATTCCAATTTCCAT
CCCATCTCGCAACTGG PBAd00022
TTCAACTCTTGAAGCCATGCTGCGCAACGATACCAATGATCAGTCATTCAACGA
CTACCTCTCTGCAGCT  PBAd 00023
AGGCTGTGGACAGCTATGATCCCGATGTTCGTATTATTGAAAATCATGGCGTCG
AGGATGAACTGCCTAA  PBAd 00024
TGAAATTGTGCTTTACACGGAAAATGTCAATTTGGAAACTCCAGACAGCCATGT
GGTATACAAGCCAGGA PBAd_00025
CATCGGCTATCAGGGCTTCTACATTCCAGAAGGATACAAAGATCGCATGTATTC
ATTTTTCAGAAACTTC  PBAd 00026
GCTGCTTCTCCCAGGCTCCTACACTTATGAGTGGAACTTTAGGAAGGATGTGAA
CATGGTTCTACAGAGT  PBAd_00027 I
ATGACACCAATGATCAGTCATTCAACGACTACCTATCTGCAGCTAACATGCTCT
ACCCCATTCCTGCCAA PBAd_00028 PBAd_00029 PBAd_00030 PBAd
00031 PBAd 00032 PBAd 00033 PBAd_00034  PBAd_00035
PBAd00036
CTTGCCAACTACAACATTGGATACCAGGGCTTCTACGTTCCTGAGGGTTACAAG
GATCGCATGTACTCCT
GATCGCATGTACTCCTTCTTCAGAAACTTCCAGCCCATGAGTAGACAGGTGGTT
GATGAGATTAACTACA
CCCCTAAGGGCGCTCCCAATACATCTCAGTGGATTGCTGAAGGCGTAAAAAAAG
AAGATGGGGGATCTGA
AGAAAATGTAAATTTGGAAACTCCAGATTCCCATGTTGTTTACAAAGCAGG)
ACTTCAGACGAAAGCTCT ......._......_.._......._.........
.... ............._...........,,.....____...
...............
.............,.............._......__.................
................ ......_.............
..........._..............
TGTGGCTACCAATACTGTTTACCAAGGTGTTAAGTTACAAACTGGTCAAACTGA
CAAATGGCAGAAAGAT _........_  ..............
...................._.__.___.........................
__...... ..._..__.....___...__.m...... _...._.
_._....... _.... _..._._................
CCGAATTGGGAAGGGTAGCGTATTCGCCATGGAAATCAATCTCCAGGCCAACCT
GTGGAAGAGTTTTCTG  



.............. _.......... ............

.._..._....-..._.........._..... ........... ........

..._................... ......_..-.._.........
m._..... .......... __.._........_.......
...._......... ......_._........_._._._...........
.__..... _ ....((
TTGATGAGGTCAATTACAAAGACTTCAAGGCCGTCGCCATACCCTACCAACACA
ACAACTCTGGCTTTGT
TGACGAAGAGGAAGAGAAAAATCTCACCACTTACACTTTTGGAAATGCCCCAGT
GAAAGCAGAAGGTGGT
AGAAGATTTTGACATTGACATGGCTTTCTTTGATTCCAACACTATTAACACACC
AGATGTTGTGCTGTAT Table 11. Exemplary HCoV-OC229E
Probes 13 WO 2005/005658 PBS10049 PBS10052 PBS10053
PBS10054 PBS10055  PBS10056 PBS10057 PBS10058
PBSIOO59  PBS10060  PBS10061 PCT/CN2003/000561
AATGGGGTTATGTTGGTTCACTCTCCACTAATCACCATGCAATTTGTAATGTTC
ATAGAAATGAGCATGT ..........a
.....,..._._._.,......_...__................. ....
_.........-...- ..... ._..... _._
.__...__._..............._,_._ .._.
GTGTATGACTGCTTTGTTAAGAATGTGGATTGGTCAATTACCTACCCTATGATA
GCTAATGAAAATGCCA
TTGCATCTTCTTTTGTTGGTATGCCATCTTTTGTTGCATATGAAACAGCAAGAC
AAGAGTATGAAAATGC
AAATGGTTCCTCACCACAAATAATCAAACAATTGAAGAAGGCTATGAATGTTGC
AAAAGCTGAGTTTGAC  ............
......................_...........................
..___........... ...-........................._...._..
_W_........._......... _.........._._w_............
..._......_.._....__
CTGCTGCAGCTATGTACAAAGAAGCACGTGCTGTTAATAGAAAATCAAAAGTTG
TTAGTGCCATGCATAG
ACGTTTGGACATGTCTAGTGTTGACACTATCCTTAATATGGCACGTAATGGTGT
TGTCCCTCTTTCCGTT
CTGGTGGTAAAGTTTCATTTTCTGATGACGTTGAAGTAAAAGACATTGAACCTG
TTTACAGAGTCAAGCT
TTTACAGAGTCAAGCTTTGCTTTGAGTTTGAAGATGAAAAACTTGTAGATGTTT
GTGAAAAGGCAATTGG
GATGTTTGTGAAAAGGCAATTGGCAAGAAAATTAAACATGAAGGTGACTGGGAT
AGCTTTTGTAAGACTA  



GCGTTGTTGGCCTTTTTCTTGTCTAAGCATAGTGATTTTGGTCTTGGTGATCTT
GTCGATTCTTATTTTG
AGCAAGACAAGAGTATGAAAATGCTGTTGCAAATGGTTCCTCACCACAAATAAT
CAAACAATTGAAGAAG  ............. ........._......
..........._..... ..W . ....... ...........
...__...__......_. ......_.. _.......,....... _
.......
TTGAAGAAGGCTATGAATGTTGCAAAAGCTGAGTTTGACAGGGAATCATCTGTT
CAAAAGAAAATTAACA
CTGCTGCAGCTATGTACAAAGAAGCACGTGCTGTTAATAGAAAATCAAAAGTTG
TTAGTGCCATGCATAG Table 12. Exemplary HCoV-OC43 Probes
PBS10062
CTCACATCCTAGGAAGATGCATAGTTTTAGATGTTAAAGGTGTAGAAGAATTGC
ATGACGATTTAGTTAA PBS10063 PBS10064
GGATTGGCCATTGCACCATAGCTCAACTCACGGATGCAGCACTGTCCATTAAGG
AAAATGTTGATTTTAT
GCATGCAATTCAATTATAAAATCACCATCAACCCCTCATCACCGGCTAGACTTG
AAATAGTTAAGCTCGG PBS 10065
ATAGTTAGTCACTGGATGGGAATTCGTTTTGAATACACATCACCCACTGATAAG
CTAGCTATGATTATGG ~. ._ I ....... ...... .......
..._... ~..._. _ ....._.... _ ......... _ . ._..
__.........._ _ , In yet another aspect, the present
invention is directed to a kit for hybridization  5
analysis of a nucleotide sequence of an influenza A
virus, an influenza B virus, a human  metapneumovirus,
a human adenovirus, a human coronaviruse 229E or a
human coronaviruse OC43, which kit comprises: a) a
above-described probe; and b) a means  for assessing a
hybrid formed between a nucleotide sequence of an
influenza A virus, an  influenza B virus, a human
metapneumovirus, a human adenovirus, a human 10
coronaviruse 229E or a human coronaviruse OC43 and
said probe. 14 WO 2005/005658 PCT/CN2003/000561 BRIEF
DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)
Figure 1A and IB illustrate exemplary SARS-CoV genome
structures (See Figure 2 of Marra et al., Science 2003
May 1; [epub ahead of print]; and GenBank Accession
No. NC004718). 5 Figure 2 illustrates an exemplary
sample preparation procedure. Figure 3 illustrates an
exemplary probe labeling to be used in PCR. The
sequence of the universal primer is complementary to
the common sequence of the  specific primer. The
universal primers and the specific primers are added
into the PCR  master mix before the amplification are
performed. The specificity of the amplification 10 is
ensured by the specific part of the specific primer.
After one or a few thermal cycles,  the universal
primer can be incorporated into the amplicon
efficiently. Then the  universal primer can anneal to
the complementary sequence of the common sequence of
the specific primer The PCR can further proceed with
the fluorescence dye  incorporated in the universal
primer. 1 and 6 depict a fluorescence dye; 2 depicts
an 



15 upstream universal primer; 3 depicts an upstream
specific primer with a common  sequence; 4 depicts a
template; 5 depicts a downstream specific primer with
a common  sequence; and 7 depicts a downstream
universal primer. Figure 4 illustrates probe
immobilization on a glass slide surface modified with
an amino group, e.g., poly-L-lysine treated. Amine
Coupling Chemistry: Amine 20 Substrates contain
primary amine groups (NH3) attached covalently to the
glass surface  (rectangles). The amines carry a
positive charge at neutral pH, allowing attachment of
natively charged DNA (double helix) through the
formation of ionic bonds with the  negatively charged
phosphate backbone (middle panel). Electrostatic
attachment is  supplemented by treatment with an
ultraviolet light or heat, which induces covalent 25
attachment of the DNA to the surface through the
covalent binding between the primary  amine and
thymine (right panel). The combination of
electrostatic binding and covalent  attachment couples
the DNA to the substrate in a highly stable manner.
Figure 5 illustrates an exemplary array format of
SARS-CoV detection chip.  Figure 6A and 6B illustrate
SARS-CoV detection from a SARS patient blood  30
sample (sample No. 3). 15 WO 2005/005658
PCT/CN2003/000561 Figure 7A and 7B illustrate SARS-CoV
detection from a SARS patient blood  sample (sample
No. 4). Figure 8A and 8B illustrate SARS-CoV detection
from a SARS patient sputum  sample (sample No. 5). 5
Figure 9A and 9B illustrate SARS-CoV detection from a
SARS patient sputum  sample (sample No. 6). Figure 10
illustrates another exemplary array format of SARS-CoV
detection chip. Figure 11 illustrates all possible
positive results on the SARS SARS-CoV  10 detection
chip illustrated in Figure 10. Figure 12 illustrates
another exemplary array format of SARS-CoV detection
chip. Figure 13 illustrates all possible positive
results on the SARS SARS-CoV  detection chip
illustrated in Figure 12. 15 Figure 14 illustrates all
possible positive and negative results on the SARS
SARS-CoV detection chip illustrated in Figure 12.
DETAILED DESCRIPTION OF THE INVENTION For clarity of
disclosure, and not by way of limitation, the detailed
description of  



20 the invention is divided into the subsections that
follow. A. Definitions Unless defined otherwise, all
technical and scientific terms used herein have the
same meaning as is commonly understood by one of
ordinary skill in the art to which this  25 invention
belongs. All patents, applications, published
applications and other publications referred to herein
are incorporated by reference in their entirety. If a
definition set forth in this section is contrary to or
otherwise inconsistent with a definition  set forth in
the patents, applications, published applications and
other publications that  are herein incorporated by
reference, the definition set forth in this section
prevails over 30 the definition that is incorporated
herein by reference. 16 WO 2005/005658
PCT/CN2003/000561 As used herein, "a" or "an" means
"at least one" or "one or more." As used herein,
"coronaviridae" refers to a family of single-stranded
RNA viruses  responsible for respiratory diseases. The
outer envelope of the virus has club-shaped
projections that radiate outwards and give a
characteristic corona appearance to 5 negatively
stained virions. As used herein, "polymerase chain
reaction (PCR)" refers to a system for in vitro
amplification of DNA. Two synthetic oligonucleotide
primers, which are  complementary to two regions of
the target DNA (one for each strand) to be amplified,
are added to the target DNA (that need not be pure),
in the presence of excess 10 deoxynucleotides and a
heat-stable DNA polymerase, e.g., Taq DNA polymerase.
In a  series, e.g., 30, of temperature cycles, the
target DNA is repeatedly denatured (e.g.,  around
90C), annealed to the primers (e.g., at 50-60C) and a
daughter strand extended  from the primers (e.g.,
72C). As the daughter strands themselves act as
templates for  subsequent cycles, DNA fragments
matching both primers are amplified exponentially, 15
rather than linearly. The original DNA need thus be
neither pure nor abundant, and the  PCR reaction has
accordingly become widely used not only in research,
but in clinical  diagnostics and forensic science. As
used herein, "nested PCR" refers to a PCR in which
specificity is improved by  using two sets of primers
sequentially. An initial PCR is performed with the
"outer" 20 primer pairs, then a small aliquot is used
as a template for a second round of PCR with  the
"inner" primer pair. As used herein, "reverse
transcription PCR or RT-PCR" refers to PCR in which
the starting template is RNA, implying the need for an
initial reverse transcriptase step to  make a DNA
template. Some thermostable polymerases have
appreciable reverse 



25 transcriptase activity; however, it is more common
to perform an explicit reverse  transcription,
inactivate the reverse transcriptase or purify the
product, and proceed to a  separate conventional PCR.
As used herein, "primer" refers to an oligonucleotide
that hybridizes to a target  sequence, typically to
prime the nucleic acid in the amplification process.
17 WO 2005/005658 PCT/CN2003/000561 As used herein,
"probe" refers to an oligonucleotide that hybridizes
to a target  sequence, typically to facilitate its
detection. The term "target sequence" refers to a
nucleic acid sequence to which the probe specifically
binds. Unlike a primer that is  used to prime the
target nucleic acid in the amplification process, a
probe need not be 5 extended to amplify target
sequence using a polymerase enzyme. However, it will
be  apparent to those skilled in the art that probes
and primers are structurally similar or  identical in
many cases. As used herein, "the concentration of said
5' and 3' universal primers equals to or  is higher
than the concentration of said 5' and 3' specific
primers, respectively" means 10 that the concentration
of the 5' universal primer equals to or is higher than
the  concentration of the 5' specific primers and the
concentration of the 3' universal primer  equals to or
is higher than the concentration of the 3' specific
primers. As used herein, "hairpin structure" refers to
a polynucleotide or nucleic acid that  contains a
double-stranded stem segment and a single-stranded
loop segment wherein the  15 two polynucleotide or
nucleic acid strands that form the double-stranded
stem segment is linked and separated by the single
polynucleotide or nucleic acid strand that forms the
loop segment. The "hairpin structure" can further
comprise 3' and/or 5' single-stranded  region(s)
extending from the double-stranded stem segment. As
used herein, "nucleic acid (s)" refers to
deoxyribonucleic acid (DNA) and/or  20 ribonucleic
acid (RNA) in any form, including inter alia,
single-stranded, duplex, triplex,  linear and circular
forms. It also includes polynucleotides,
oligonucleotides, chimeras  of nucleic acids and
analogues thereof. The nucleic acids described herein
can be  composed of the well-known
deoxyribonucleotides and ribonucleotides composed of
the  bases adenosine, cytosine, guanine, thymidine,
and uridine, or may be composed of 25 analogues or
derivatives of these bases. Additionally, various
other oligonucleotide  derivatives with
nonconventional phosphodiester backbones are also
included herein,  such as phosphotriester,
polynucleopeptides (PNA), methylphosphonate,
phosphorothioate, polynucleotides primers, locked
nucleic acid (LNA) and the like. As used herein,
"complementary or matched" means that two nucleic acid



30 sequences have at least 50% sequence identity.
Preferably, the two nucleic acid is WO 2005/005658
PCT/CN2003/000561 sequences have at least
60%,70,%,80%,90%,95%,96%,97%,99%,99% or 100% of
sequence identity. "Complementary or matched" also
means that two nucleic acid  sequences can hybridize
under low, middle and/or high stringency condition(s).
As used herein, "substantially complementary or
substantially matched" means  5 that two nucleic acid
sequences have at least 90% sequence identity.
Preferably, the.  two nucleic acid sequences have at
least 95%, 96%, 97%, 98%, 99% or 100% of  sequence
identity. Alternatively, "substantially complementary
or substantially  matched" means that two nucleic acid
sequences can hybridize under high stringency
condition(s). 10 As used herein, "two perfectly
matched nucleotide sequences" refers to a nucleic
acid duplex wherein the two nucleotide strands match
according to the Watson-Crick  basepair principle,
i.e., A-T and C-G pairs in DNA:DNA duplex and A-U and
C-G pairs  in DNA:RNA or RNA:RNA duplex, and there is
no deletion or addition in each of the  two strands.
15 As used herein: "stringency of hybridization" in
determining percentage  mismatch is as follows: 1)
high stringency: 0.1 x SSPE (or 0.1 x SSC), 0.1% SDS,
65C; 2) medium stringency: 0.2 x SSPE (or 1.0 x SSC),
0.1% SDS, 50C (also  referred to as moderate
stringency); and 20 3) low stringency: 1.0 x SSPE (or
5.0 x SSC), 0.1% SDS, 50C. It is understood that
equivalent stringencies may be achieved using
alternative  buffers, salts and temperatures. As used
herein, "gene" refers to the unit of inheritance that
occupies a specific  locus on a chromosome, the
existence of which can be confirmed by the occurrence
of  25 different allelic forms. Given the occurrence
of split genes, gene also encompasses the set of DNA
sequences (exons) that are required to produce a
single polypeptide.  As used herein, "melting
temperature" ("Tm") refers to the midpoint of the
temperature range over which nucleic acid duplex,
i.e., DNA:RNA, DNA:RNA,  RNA:RNA, PNA: DNA, LNA:RNA
and LNA: DNA, etc., is denatured. 19 WO 2005/005658
PCT/CN2003/000561 As used herein, "sample" refers to
anything which may contain a target  



SARS-CoV to be assayed or amplified by the present
chips, primers, probes, kits and  methods. The sample
may be a biological sample, such as a biological fluid
or a  biological tissue. Examples of biological fluids
include urine, blood, plasma, serum, 5 saliva, semen,
stool, sputum, cerebral spinal fluid, tears, mucus,
amniotic fluid or the like.  Biological tissues are
aggregates of cells, usually of a particular kind
together with their  intercellular substance that form
one of the structural materials of a human, animal,
plant,  bacterial, fungal or viral structure,
including connective, epithelium, muscle and nerve
tissues. Examples of biological tissues also include
organs, tumors, lymph nodes, 10 arteries and
individual cell(s). Biological tissues may be
processed to obtain cell  suspension samples. The
sample may also be a mixture of cells prepared in
vitro.  The sample may also be a cultured cell
suspension. In case of the biological samples,  the
sample may be crude samples or processed samples that
are obtained after various  processing or preparation
on the original samples. For example, various cell
separation 15 methods (e.g., magnetically activated
cell sorting) may be applied to separate or enrich
target cells from a body fluid sample such as blood.
Samples used for the present  invention include such
target-cell enriched cell preparation. As used herein,
a "liquid (fluid) sample" refers to a sample that
naturally exists as  a liquid or fluid, e.g., a
biological fluid. A "liquid sample" also refers to a
sample that  20 naturally exists in a non-liquid
status, e.g., solid or gas, but is prepared as a
liquid, fluid, solution or suspension containing the
solid or gas sample material. For example, a  liquid
sample can encompass a liquid, fluid, solution or
suspension containing a  biological tissue. As used
herein, "assessing PCR products" refers to
quantitative and/or qualitative  25 determination of
the PCR products, and also of obtaining an index,
ratio, percentage,  visual or other value indicative
of the level of the PCR products. Assessment may be
direct or indirect and the chemical species actually
detected need not of course be the  PCR products
themselves but may, for example, be a derivative
thereof, or some further  substance. 30 B. Chips for
assaying for a SARS-CoV and a non-SARS-CoV infectious
organism 20 WO 2005/005658 PCT/CN2003/000561 In one
aspect, the present invention is directed to a chip
for assaying for a  coronaviruse causing the severe
acute respiratory syndrome (SARS-CoV) and a
non-SARS-CoV infectious organism, which chip comprises
a support suitable for use in nucleic acid
hybridization having immobilized thereon an
oligonucleotide probe  5 complementary to a nucleotide
sequence of SARS-CoV genome, said nucleotide  



sequence comprising at least 10 nucleotides, and one
or more of the following  oligonucleotide probe(s): a)
an oligonucleotide probe complementary to a nucleotide
sequence of a non-SARS-CoV infectious organism causing
SARS-like symptoms, said  nucleotide sequence
comprising at least 10 nucleotides; b) an
oligonucleotide probe 10 complementary to a nucleotide
sequence of a non-SARS-CoV infectious organism
damaging an infectious host's immune system, said
nucleotide sequence comprising at  least 10
nucleotides; or c) an oligonucleotide probe
complementary to a nucleotide  sequence of a
non-SARS-CoV coronaviridae virus, said nucleotide
sequence comprising  at least 10 nucleotides. 15 In
some embodiments, the chip comprises a support
suitable for use in nucleic  acid hybridization having
immobilized thereon at least two oligonucleotide
probes  complementary to at least two different
nucleotide sequences of SARS-CoV genome,  each of said
two different nucleotide sequences comprising at least
10 nucleotides. The at least two different nucleotide
sequences can be any suitable combinations.  20 For
example, the at least two different nucleotide
sequences of SARS-CoV genome can  comprise a
nucleotide sequence of at least 10 nucleotides located
within a conserved  region of SARS-CoV genome and a
nucleotide sequence of at least 10 nucleotides
located within a variable region of SARS-CoV genome.
In another example, the at least  two different
nucleotide sequences of SARS-CoV genome can comprise a
nucleotide 25 sequence of at least 10 nucleotides
located within a structural protein coding gene of
SARS-CoV genome and a nucleotide sequence of at least
10 nucleotides located within a  non-structural
protein coding gene of SARS-CoV genome. If desired,
the present chips can comprise other types of probes
or other features.  For example, the chip can further
comprise: a) at least one of the following three 30
oligonucleotide probes: an immobilization control
probe that is labeled and does not 21 WO 2005/005658
PCT/CN2003/000561 participate in any hybridization
reaction when a sample containing or suspected of
containing of a SARS-CoV or a non-SARS-CoV infectious
organism is contacted with  the chip, a positive
control probe that is not complementary to any
SARS-CoV or  non-SARS-CoV infectious organism sequence
but is complementary to a sequence 5 contained in the
sample not found in the SARS-CoV or the non-SARS-CoV
infectious  organism and a negative control probe that
is not complementary to any nucleotide  sequence
contained in the sample; and b) a blank spot. In a
specific embodiment, the present chips can comprise at
least two  oligonucleotide probes complementary to two
different nucleotide sequences of at least  



10 10 nucleotides, respectively, located within a
conserved region of SARS-CoV genome, located within a
structural protein coding gene of SARS-CoV genome or
located within a  non-structural protein coding gene
of SARS-CoV genome. Any conserved region of SARS-CoV
genome can be used as assay target. For  example, the
conserved region of SARS-CoV genome can be a region
located within the  15 Replicase 1A, 1B gene or the
Nucleocapsid (N) gene of SARS-CoV. Any variable region
of SARS-CoV genome can be used as assay target. For
example, the variable region of SARS-CoV genome can be
a region located within the  Spike glycoprotein (S)
gene of SARS-CoV. Any structural protein coding gene
of SARS-CoV genome can be used as assay  20 target.
For example, the structural protein coding gene of
SARS-CoV genome can be a  gene encoding the Spike
glycoprotein (S), the small envelope protein (E) or
the  Nucleocapsid protein (N). Any non-structural
protein coding gene of SARS-CoV genome can be used as
assay target. For example, the non-structural protein
coding gene of SARS-CoV 25 genome can be a gene
encoding the Replicase 1A or 1B. In another specific
embodiment, the present chips can comprise at least
two of the  following four oligonucleotide probes: two
oligonucleotide probes complementary to two  different
nucleotide sequences of at least 10 nucleotides
located within the Replicase IA  or 1B gene of
SARS-CoV, an oligonucleotide probe complementary to a
nucleotide 30 sequence of at least 10 nucleotides
located within the N gene of SARS-CoV and an 22 WO
2005/005658 PCT/CN2003/000561 oligonucleotide probe
complementary to a nucleotide sequence of at least 10
nucleotides  located within the S gene of SARS-CoV.
Preferably, one or both of the different nucleotide
sequences located within the  Replicase 1A or lB gene
of SARS-CoV can comprise a nucleotide sequence that:
a) 5 hybridizes, under high stringency, with a
Replicase 1A or 1B nucleotide sequence, or a
complementary strand thereof, that is set forth in
Table 13; or b) has at least 90% identity  to a
Replicase IA or 1B nucleotide sequence comprising a
nucleotide sequence, or a  complementary strand
thereof, that is set forth in Table 13. More
preferably, one or  both of the different nucleotide
sequences located within the Replicase 1A or 1B gene
of 10 SARS-CoV comprises a nucleotide sequence that is
set forth in Table 13. Table 13. Exemplary SARS-CoV
probes
TTACCCTMTATGTTTATCACCCGCGMGMGCTATTCGTCACGTTCGTGCGTGGA
CTGACMGTATGTCCGCAATCTACMCACAGGCTCTATGAGTGTCTCTATAGMAT 



CATMCACTTGCTGTAACTTATCACACCGTTTCTACAGGTTAGCTAACGAGTGTC
C TTACCCTAATATGTTTATCACCCGCGMGAAGCTATTCGTCACGTTCGTG
PBS00009
GCGTTCTCTTAMGCTCCTGCCGTAGTGTCAGTATCATCACCAGATGCTGTTACT
ACATATMTGGATAC
CTTTGGCTGGCTCTTACAGAGATTCGTCCTATTCAGGACAGCGTACAGAGTTAG
GTGTTGAATTTCTTAA PBS00011
CTACGTAGTGMGCTTTCGAGTACTACCATACTCTTGATGAGAGTTTTCTTGGTA
GGTACATGTCTGCTT PBS00012
TGCCAATTGGTTATGTGACACATGGTTTTMTCTTGAAGAGGCTGCGCGCTGTAT
GCGTTCTCTTAMGC
TATAMGTTACCMGGGAAAGCCCGTAMAGGTGCTTGGMCATTGGACAACAGAGAT
CAGTTTTAACAC
TGCTTCATTGATGTTGTTMCAAGCCACTCGAMTGTGCATTGATCAAGTCACTAT
CGCTGGCGCAMG
TGTCGACGCCATGGTTTATACTTCAGACCTGCTCACCMCAGTGTCATTATTATG
CCATATGTMCTGGT
TACTGTTGAAAAACTCAGGCCTATCTTTGAATGGATTGAGGCGAMCTTAGTGCA
GGAGTTGMTTTCTC
ACCTATTCTGTTGCTTGACCMGCTCTTGTATCAGACGTTGGAGATAGTACTGAA
GTTTCC
GCCTATTMTGTCATAGTTTTTGATGGCMGTCCAMTGCGACGAGTCTGCTTCTMG
TCTGCTTCTGTG
TGAGAGCTMCMCACTAMGGTTCACTGCCTATTMTGTCATAGTTTTTGATGGCMG
TCCAMTGCGA PBS00020
ACTTGCATGATGTGCTATMGCGCMTCGTGCCACACGCGTTGAGTGTACMCTATT
GTTMTGGCATGA  PBS00021
GGCGATGTAGTGGCTATTGACTATAGACACTATTCAGCGAGTTTCAAGAMGGTG
CTAAATTACTGCATA SARS-Cov Replicase 1B  SARS-Cov
Replicase 1B  SARS-Cov Replicase 1B SARS-Cov Replicase
IB  SARS-Cov Replicase IA SARS-Cov Replicase 1A
SARS-Cov Replicase 1A  SARS-Cov Replicase 1A  SARS-Cov
Replicase 1A  SARS-Cov Replicase IA SARS-Cov Replicase
IA SARS-Cov Replicase IA 23 WO 2005/005658
PCT/CN2003/000561
PBS00022TCAMCCAMCACTTGGTGTTTACGTTGTCTTTGGAGTACAAAGCCAG
TAGATACTTCAAATTCATTTGASARS-Cov Replicase IA
PBS00023TAGTGCTGTTGGCAACATTTGCTACACACCTTCCAAACTCATTGAG
TATAGTGATTTTGCTACSARS-Cov Replicase IA
PBS00024TCATAGCTAACATCTTTACTCCTCTTGTGCAACCTGTGGGTGCTTT
AGATGTGTCTGCTTCAGTAGTGGCSARS-Cov Replicase IA
PBS00025GGTATTATTGCCATATTGGTGACTTGTGCTGCCTACTACTTTATGA
AATTCAGACGTGTTTTTGGTGAGTSARS-Cov Replicase IA 



PBS00026GTGATCTCAGAGAMCTATGACCCATCTTCTACAGCATGCTAATTTG
GAATCTGCAMGCGAGTTCTTMSARS-Cov Replicase 1A
PBS00027MCCATCAAGCCTGTGTCGTATAAACTCGATGGAGTTACTTACACAG
AGATTGAACCAAMTTGGATCGGSARS-Cov Replicase IA
PBS00028GTTTTCTACMGGAMCATCTTACACTACAACCATCAACCCTGTGTCG
TATAAACTCGATCGAGTTACTTSARS-Cov Replicase 1A
PBS00029CCTTGMTGAGGATCTCCTTGAGATACTGAGTCGTGMCGTGTTAACA
TTMCATTGTTGGCGATTTTCASARS-Cov Replicase IA
PBS00031GCCATGGTTTATACTTCAGACCTGCTCACCMCAGTGTCATTATTAT
GGCATATGTAACTGGTGGTCTTGSARS-Cov Replicase IA
PBS00032CAACAGACTTCTCAGTGGTTGTCTAATCTTTTGGGCACTACTGTTG
AAAAACTCAGGCCTATCTTTGMTSARS-Cov Replicase 1A
PBS00033TTCCCGTCAGGCAAAGTTGMGCGTGCATGGTACMGTMCCTGTGGMC
TACAACSARS-Cov Replicase IA
PBS00034GGTTCACCATCTGGTGTTTATCAGTGTGCCATGAGACCTMTCATAC
CATTAAAGGSARS-Cov Replicase IA
PBS00035AGATCATGTTGACATATTGGGACCTCTTTCTGCTCMACAGGAATTG
CCGTCSARS-Cov Replicase IA
PBS00036TAAAAAGGACAAAAAGAAAAAGACTGATGAAGCTCAGCCTTTGCCG
CAGAGACAAAAGAAGCAGCCCACTSARS-Cov Nucleocapsid gene
PBS00037ACGGCAAMTGAMGAGCTCAGCCCCAGATGGTACTTCTATTACCTAG
GAACTGGCCCAGMGCTTCACTSARS-Cov Nucleocapsid gene
PBS00038CGCGCTMCAMGMGGCATCGTATGGGTTGCAACTGAGGGAGCCTTGA
ATACACCCAMGACCACATTGSARS-Cov Nucleocapsid gene
PBS00039GTCCAGATGACCAMTTGGCTACTACCGAAGAGCTACCCGACGAGTT
CGTGGTGGTGACGGCAAMTGMSARS-Cov Nucleocapsid gene
PBS00040GAGGTGGTGAMCTGCCCTCCCGCTATTGCTCCTAGACAGATTGAAC
CAGCTTGAGAGCAMGTTTCTGGSARS-Cov Nucleocapsid gene
PBS00041AAMGAAAAAGACTGATGMGCTCAGCCTTTGCCGCAGAGACAAAAGM
GCAGCCCACTGTGACTCTTCTSARS-Cov Nucleocapsid gene
PBS00042AMTTGCACAATTTGCTCCAAGTGCCTCTGCATTCTTTGGMTGTCAC
GCATTGGCATGGAAGTCACACCSARS-Cov Nucleocapsid gene
PBS00043ACCMTTTAACAAGGCGATTAGTCAMTTCMGAATCACTTACMCAACA
TCAACTGCATTGGGCAAGGTSARS-Cov Spike glycoprotein gene
PBS00044CACCTGGAACAMTGCTTCATCTGMGTTGCTGTTCTATATCAAGATG
TTMCTGCACTGATGTTTCTACSARS-Cov Spike glycoprotein gene
PBS00045AAAGGGCTACCACCTTATGTCCTTCCCACMGCAGCCCCGCATGGTG
TTGTCTTCCTACATGTCACGTATSARS-Cov Spike glycoprotein
gene _....-......_..........I............
......................... "_........ -..........
..._.,.......................- _..... _.....
PBS00046TCA(;
GAMTTGTGATGTCGTTATTGGCATCATTAACAACACAGTTTATGATCCTCTGCA
ACCTGAGCTTGSARS-Cov Spike glycoprotein gene
PBS00047TTGATCTT(;
GCGACATTTCAGGCATTMCGCTTCTCTCGTCAACATTCAAAMGAAATTGACCGC
CTCMSARS-Cov Spike glycoprotein gene
PBS00049GAGGMCTTCACCACAGCGCCAGCAATTTGTCATGAAGGCMAGCATA
CTTCCCTCGTGAAGGTGTTTTTI SARS-Cov Spike glycoprotein
gene Also preferably, the nucleotide sequence located
within the N gene of SARS-CoV  can comprise a
nucleotide sequence that: a) hybridizes, under high
stringency, with a N  nucleotide sequence, or a
complementary strand thereof, that is set forth in
Table 13; or b) 24 WO 2005/005658 PCT/CN2003/000561
has at least 90% identity to a N nucleotide sequence
comprising a nucleotide sequence,  or a complementary
strand thereof, that is set forth in Table 13. More
preferably, the  nucleotide sequence located within
the N gene of SARS-CoV comprises a nucleotide
sequence that is set forth in Table 13. 5 Also
preferably, the nucleotide sequence located within the
S gene of SARS-CoV  can comprise a nucleotide sequence
that: a) hybridizes, under high stringency, with a S
nucleotide sequence, or a complementary strand
thereof, that is set forth in Table 13; or b)  has at
least 90% identity to a S nucleotide sequence
comprising a nucleotide sequence, or  



a complementary strand thereof, that is set forth in
Table 13. More preferably, the 10 nucleotide sequence
located within the S gene of SARS-CoV comprises a
nucleotide  sequence that is set forth in Table 13.
Any suitable label can be used in the immobilization
control probe, e.g., a  chemical, an enzymatic, an
immunogenic, a radioactive, a fluorescent, a
luminescent or a  FRET label. 15 Any suitable
non-SARS-CoV-sequence can be used. For example, the
non-SARS-CoV-sequence can be an endogenous component
of a sample to be assayed.  Alternatively, the
non-SARS-CoV-sequence is spiked in the sample to be
assayed. In  another example, the spiked
non-SARS-CoV-sequence can be a sequence of Arabidopsis
origin. 20 In still another specific embodiment, the
present chips can comprise two  oligonucleotide probes
complementary to two different nucleotide sequences
located  within the Replicase IA or lE gene of
SARS-CoV, an oligonucleotide probe  complementary to a
nucleotide sequence located within the N gene of
SARS-CoV, an  oligonucleotide probe complementary to a
nucleotide sequence located within the S gene 25 of
SARS-CoV, an immobilization control probe that is
labeled and does not participate in  any hybridization
reaction when a sample containing or suspected of
containing of a  SARS-CoV or a non-SARS-CoV infectious
organism is contacted with the chip, a  positive
control probe that is not complementary to any
SARS-CoV sequence but is  complementary to any
sequence contained in the sample not found in the
SARS-CoV or 25 WO 2005/005658 PCT/CN2003/000561 the
non-SARS-CoV infectious organism and a negative
control probe that is not  complementary to any
nucleotide sequence contained in the sample.
Preferably, the chip comprises multiple spots of the
described probes, e.g.,  multiple spots of the two
oligonucleotide probes complementary to two different
5 nucleotide sequences located within the Replicase IA
or lB gene of SARS-CoV, the  oligonucleotide probe
complementary to a nucleotide sequence located within
the N gene  of SARS-CoV, the oligonucleotide probe
complementary to a nucleotide sequence  located within
the S gene of SARS-CoV, the immobilization control
probe, the positive  control probe and the negative
control probe. 10 The present chips can further
comprise an oligonucleotide probe complementary  to a
nucleotide sequence of a coronaviruse not related to
the SARS-CoV. For example,  the coronaviruse not
related to the SARS can be the Group I, II or III
coronaviruse or is a  coronaviruse that infects an
avian species, e.g., Avian infectious bronchitis virus
and  



Avian infectious laryngotracheitis virus, an equine
species, e.g., Equine coronaviruse, a 15 canine
species, e.g., Canine coronaviruse, a feline species,
e.g., Feline coronaviruse and  Feline infectious
peritonitis virus, a porcine species, e.g., Porcine
epidemic diarrhea virus,  Porcine transmissible
gastroenteritis virus and Porcine hemagglutinating
encephalomyelitis virus, a calf species, e.g.,
Neonatal calf diarrhea coronaviruse, a bovine species,
e.g., Bovine coronaviruse, a murine species, e.g.,
Murine hepatitis virus,  20 a puffinosis species,
e.g., Puffinosis virus, a rat species, e.g., Rat
coronaviruse and a  Sialodacryoadenitis virus of rat,
e.g., a turkey species e.g., Turkey coronaviruse, or a
human species, e.g., Human enteric coronaviruse. The
present chips can further  comprise an oligonucleotide
probe complementary to a nucleotide sequence of other
types of virus or pathogens. An exemplary list of
viruses and pathogens that can be 25 assayed using the
present chips is set forth in the following Table 14.
Table 14. Exemplary viruses and pathogens No. Virus
name Genome Sample Structure  nucleic acid 1
Coronaviridae Single-stranded, RNA Having capsid 26 WO
2005/005658PCT/CN2003/000561 2SARS-CoVlinear RNA
RNAHaving capsid Single-stranded, 3Humanlinear RNA
RNAHaving capsid Single-stranded, coronaviruse linear
RNA 229E 4HumanSingle-stranded,RNAHaving capsid
coronaviruse linear RNA OC43
5InfluenzavirusSingle-stranded,RNAHaving capsid A,B,C
linear RNA,  6Parainfluenzafragmented 



RNAHaving capsid Single-stranded, 7virus linear RNA
RNAHaving capsid RespiratorySingle-stranded,
8sncytical virus linear RNA RNAHaving capsid
HumanSingle-stranded, 9metapneumovirus linear RNA
RNANo capsid RhinovirusSingle-stranded RNA
10AdenoviruseDouble-stranded, DNANo capsid
11Mycoplasmalinear DNA DNA andHaving cell
Double-stranded, 12pneumoniae linear DNA RNA wall
ChlamydiaDouble-stranded,DNA andNo cell wall
pneumoniaelinear DNARNA The various probes, e.g., the
oligonucleotide probe complementary to a  nucleotide
sequence located within a conserved region of SARS-CoV
genome, the  oligonucleotide probe complementary to a
nucleotide sequence located within a variable 27 WO
2005/005658 PCT/CN2003/000561 region of SARS-CoV
genome, the immobilization control probe, the positive
control  probe or the negative control probe the
oligonucleotide probe complementary to a  nucleotide
sequence of a non-SARS-CoV infectious organism causing
SARS-like  symptoms, the oligonucleotide probe
complementary to a nucleotide sequence of a 5
non-SARS-CoV infectious organism damaging an
infectious host's immune system, and  the
oligonucleotide probe complementary to a nucleotide
sequence of a non-SARS-CoV  



coronaviridae virus, can comprise, at its `5 end, a
poly dT region to enhance its  immobilization on the
support. In a specific embodiment, the at least one of
the oligonucleotide probes is  10 complementary to a
highly expressed nucleotide sequence of SARS-CoV
genome.  Such a chip is particularly useful in
detecting early-stage SARS-CoV infection. In some
embodiments, the non-SARS-CoV infectious organism is
an infectious  organism causing SARS-like symptoms.
Such organism includes, but not limited to, a  human
coronaviruse 229E, a human coronaviruse OC43, a human
enteric coronaviruse,  15 an influenza virus, a
parainfluenza virus, a respiratory sncytical virus, a
human metapneumovirus, a rhinovirus, an adenoviruse, a
mycoplasma pneumoniae, a chlamydia  pneumoniae, a
measles virus and a rubella virus. The influenza virus
can be influenza  virus A or influenza virus B. The
parainfluenza virus can be parainfluenza virus 1,
parainfluenza virus 2, parainfluenza virus 3, or
parainfluenza virus 4. Exemplary 20 probes for these
organisms are set forth in Table 15. Table 15.
Exemplary probes for non-SARS-CoV infectious organisms
causing  SARS-like symptoms segidsequence(5'4)species
PBIA_00001TTTAGAGCCTATGTGGATGGATTCRAACCGAACGGCTGCATTGA
GGG Influenza A virus CAAGCTTTCTCAAATGTC PBIA
00002ACAATTGAAGAAAGATTTGAAATCACTGGAACCATGCGCAGGCTTGCC
Influenza A virus GACCAAAGTCTCCCACCGAACT
PBIA_00003AGCAATNGAGGAGTGCCTGATTAANGATCCCTGGGTTTTGCTNA
ATGInfluenza A virus 28 WO 2005/005658
PCT/CN2003/000561 C
PBIA_00004CCATACAGCCATGGAACAGGAACAGGATACACCATGGACACAGT
CAAInfluenza A virus CAGAACACANCAATATTCAGAAA
PBIA_00005GGGCGGGGAGTCTTCGAGCTCTCNGACGAAAAGGCAACGAACCC
GAInfluenza A Virus TCGTGCC PBIA
00006GATCTNGAGGCTCTCATGGAATGGCTAAAGACAAGACCAATCCTGTCIn
fluenza A virus ACCTCTGACTAA
PBIB_00001GCTGGGAAATAGCATGGAACTGATGATATTCAGCTACAATCAAG
ACTAInfluenza B virus TTCGTTAAGTAATGAATCCTCA 



PBIB
00002TCTGTTCCAGCTGGTTTCTCCAATTTTGAAGGAATGAGGAGCTACATAI
nfluenza B virus GACAATATAGATCCTAAAGGAG
PBIB00003TTACAACCATGAGCTACCAGAAGTTCCATATAATGCCTTTCTTCT
AATGInfluenza B virus TCTGATGAATTGGGGCTGGCC
PBIB_00004ACAAATAAGATCCAAATGAAATGGGGAATGGAAGCTAGAAGATG
TCTGInfluenza B virus CTTCAATCAATGCAACAAATGG
PBIB_00005GAGGGAATGTATTCTGGAATAGANGAATGTATTAGTAACAACCC
TTGGInfluenza B virus GTAATACAGAGTGCATACTGGT PBIB
(r)0006CTACCGTGTTGGGAGTAGCCGCACTAGGTATCAAAAACATTGGAAAC
Influenza B virus AAAGAATACTTATGGGATGGACT PBIB
00007GGCTATGACTGAAAGAATAACCAGAGACAGCCCAATTTGGTTCCGGGIn
fluenza B virus ATTTTTGTAGTATAGCACCGGTC
PBIB_00008ACTGATCAGAGGAACATGATTCTTGAGGAACAATGCTACGCTAA
GTGTInfluenza B virus TGCAACCTTTTTGAGGCCTGTT
PBIB_00009AAAATCCCTTTGTNGGACATTTGTCTATTGAGGGCATCAAAGAN
GCAGInfluenza B virus ATATAACCCCAGCACATGGTCC PBIB
00010CTTGGAATACAAGGGAATACAACTTAAAACAAATGCTGAAGACATAGGI
nfluenza B virus AACCAAAGGCCAAATGTGCTCA
PBIB_00011GTGGCAGGAGCAACATCAGCTGAGTTCATAGAAATGCTACACTG
CTTInfluenza B virus ACAAGGTGAAAATTGGAGACAAA
PBIB_00012GGAACCCATCCCCGGAAAGAGCAACCACAAGCAGTGAAGCTGAT
GTCInfluenza B virus 29 WO 2005/005658
PCT/CN2003/000561 GGAAGGAAAACCCAAAAGAAACA
PBIB_00013CTGTTTCCAAAGATCAAAGGCACTAAAAAGAGTTGGACTTGACC
CTTCInfluenza B virus ATTAATCAGTACCTTTGCAGGA
PBIB_00014AGAGTTTTGTCTGCATTAACAGGCACAGAATTCAAGCCTAGATC
AGCAInfluenza B virus TTAAAATGCAAGGGTTTCCATG
PBIB_00015GAGGGACGTGATGCAGATGTCAAAGGAAATCTACTCAAGATGAT
GAAInfluenza B virus TGACTCAATGGCTAAGAAAACCA PBIB
00016CCTATCAGGAATGGGAACAACAGCAACAAAAAAGAAAGGCCTGATTCIn
fluenza B virus TAGCTGAGAGAAAAATGAGAAGA PBIB
00017GCAAGTCAAAAGAATGGGGAAGGAATTGCAAAGGATGTAATGGAAGTIn
fluenza B virus GCTAAAGCAGAGCTCTATGGGAA
PBAd00001CTGACACCTACCAAGGTATAAAATCAAACGGAAACGGTAATCCTC
AAAHuman adenovirus 



ACTGGACCAAAAATGACGATTT
PBAd00002TCCTCTACTCCAACATTGCACTGTACCTGCCTGACAAGCTAAAAT
ACAHuman adenovirus CTCCTACAAATGTGGAAATATC
PBAd_00003GCTATCGGAGGCAGAGTACT
GACTACTCCCATGAAACCATGHuman adenovirus
CTACGGATCGTATGCCAGACCTA
PBAd00004AGTATTGTTTTGTACAGTGAGGATGTTAATATGGAAACTCCTGAT
ACTCHuman adenovirus ACATTTCATACAAACCAAGCA PBAd
(r)0005GGGAAACGATCTTAGAGTTGACGGGGCTAGCATTAAGTTTGACAGCA
Human adenovirus TTTGTCTTTACGCCACCTTCTTC
PBAd30006TTGCCATTAAAAACCTCCTCCTCCTGCCAGGCTCATATACATATG
AATHuman adenovirus GGAACTTCAGGAAGGATGTTAA
PBAd_00007TTGCAACACGTAATGAAATAGGAGTGGGTAACAACTTTGCCATG
GAAAHuman adenovirus TTAACCTAAATGCCAACCTATG PBAd
00008TTGGGGTAACTGACACCTATCAAGCTATTAAGGCTAATGGCAATGGCTH
uman adenovirus CAGGCGATAATGGAGATATTAC
PBAd00009AGGTATCAAGGCATTAAAGTTAAAACCGATGACGCTAATGGATGG
GAAHuman adenovirus AAAGATGCTAATGTTGATACAG PBAd
00010GAGAAGTTTTCTGTACTCCAATGTGGCTTTGTACCTTCCAGATGTTTAH
uman adenovirus 30 WO 2005/005658 PCT/CN2003/000561
CAAGTACACGCCACCTAACATT PBAd
00011ATCAGTCATTTAACGACTACCTCTCTGCAGCTAACATGCTTTACCCCAH
uman adenovirus TTCCTGCCAATGCAACCAACAT PBAd
00012CTACTTCGTATATTCTGGATCTATTCCCTACCTGGATGGCACCTTTTAC
Human adenovirus CTTAACCACACTTTCAAGAAG PBAd
00013ACCTGCCAGTGGAAGGATGCTAACAGCAAAATGCATACCTTTGGGGTHu
man adenovirus AGCTGCCATGCCAGGTGTTACTG PBAd
00014ATAGAAGCTGATGGGCTGCCTATTAGAATAGATTCAACTTCTGGAACTH
uman adenovirus GACACAGTAATTTATGCTGATA PBAd
00015TTGAAATTAAGCGCACCGTGGACGGCGAGGGGTACAACGTGGCCCAHum
an adenovirus GTGCAACATGACCAAGGACTGGTT
PBAd_00016CGGCAACGACCGGCTCCTGACGCCCAACGAGTTTGAAATTAAGC
GCAHuman adenovirus CCGTGGACGGCGAGGGGTACAAC PBAd
(r)0017CTCCAGTAACTTTATGTCCATGGGCGCACTCACAGACCTGGGCCAAA
Human adenovirus ACCTTCTCTACGCCAACTCCGCC 



PBAd_00018GCTAACTTCCCCTATCCGCTTATAGGCAAGACCGCAGTTGACAG
CATTHuman adenovirus ACCCAGAAAAAGTTTCTTTGCG
PBAd_00019ACAGTCCTTCCAACGT
TTTCTGATAACCCAAACACCTACGACTHuman adenovirus
ACATGAACAAGCGAGTGGTGGC
PBAd_00020AAGATGAACTTCCAAATTACTGCTTTCCACTGGGAGGTGTGATT
AATAHuman adenovirus CAGAGACTCTTACCAAGGTAAA
PBAd_00021AGCTAACATGCTTTACCCCATCCCTGCCAATGCAACCAACATTC
CAATHuman adenovirus TTCCATCCCATCTCGCAACTGG
PBAd_00022TTCAACTCTTGAAGCCATGCTGCGCAACGATACCAATGATCAGT
CATTHuman adenovirus CAACGACTACCTCTCTGCAGCT
PBAd_00023AGGCTGTGGACAGCTATGATCCCGATGTTCGTATTATTGAAAAT
CATGHuman adenovirus GCGTCGAGGATGAACTGCCTAA PBAd
00024TGAAATTGTGCTTTACACGGAAAATGTCAATTTGGAAACTCCAGACAGH
uman adenovirus CCATGTGGTATACAAGCCAGGA
PBAd_00025CATCGGCTATCAGGGCTTCTACATTCCAGAAGGATACAAAGATC
GCATHuman adenovirus 31 WO 2005/005658
PCT/CN2003/000561 GTATTCATTTTTCAGAAACTTC PBAd
00026GCTGCTTCTCCCAGGCTCCTACACTTATGAGTGGAACTTTAGGAAGGHu
man adenovirus ATGTGAACATGGTTCTACAGAGT PBAd
00027ATGACACCAATGATCAGTCATTCAACGACTACCTATCTGCAGCTAACAH
uman adenovirus TGCTCTACCCCATTCCTGCCAA PBAd
00028CTTGCCAACTACAACATTGGATACCAGGGCTTCTACGTTCCTGAGGGTH
uman adenovirus TACAAGGATCGCATGTACTCCT PBAd
00029GATCGCATGTACTCCTTCTTCAGAAACTTCCAGCCCATGAGTAGACAGH
uman adenovirus GTGGTTGATGAGATTAACTACA PBAd
00030CCCCTAAGGGCGCTCCCAATACATCTCAGTGGATTGCTGAAGGCGTAHu
man adenovirus AAAAAAGAAGATGGGGGATCTGA
PBAd_00031AGAAAATGTAAATTTGGAAACTCCAGATTCCCATGTTGTTTACA
AAGCAHuman adenovirus GGAACTTCAGACGAAAGCTCT PBAd
00032TGTGGCTACCAATACTGTTTACCAAGGTGTTAAGTTACAAACTGGTCAH
uman adenovirus AACTGACAAATGGCAGAAAGAT
PBAd00033CCGAATTGGGAAGGGTAGCGTATTCGCCATGGAAATCAATCTCCA
GGHuman adenovirus CCAACCTGTGGAAGAGTTTTCTG PBAd
00034TTGATGAGGTCAATTACAAAGACTTCAAGGCCGTCGCCATACCCTACCH
uman adenovirus 



AACACAACAACTCTGGCTTTGT PBAd
00035TGACGAAGAGGAAGAGAAAAATCTCACCACTTACACTTTTGGAAATGCH
uman adenovirus CCCAGTGAAAGCAGAAGGTGGT
PBAd_00036AGAAGATTTTGACATTGACATGGCTTTCTTTGATTCCAACACTA
TTAACHuman adenovirus ACACCAGATGTTGTGCTGTAT
PBS10062CTCACATCCTAGGAAGATGCATAGTTTTAGATGTTAAAGGTGTAGA
AGHCoV-0043 AATTGCATGACGATTTAGTTAA
PBS10063GGATTGGCCATTGCACCATAGCTCAACTCACGGATGCAGCACTGTC
CHCoV-0043 ATTAAGGAAAATGTTGATTTTAT
PBS10064GCATGCAATTCAATTATAAAATCACCATCAACCCCTCATCACCGGC
TAHCoV-0C43 GACTTGAAATAGTTAAGCTCGG
PBS10065ATAGTTAGTCACTGGATGGGAATTCGTTTTGAATACACATCACCCA
CTHCoV-0C43 32 WO 2005/005658 PCT/CN2003/000561
GATAAGCTAGCTATGATTATGG
PBS10049AATGGGGTTATGTTGGTTCACTCTCCACTAATCACCATGCAATTTG
TAHCoV-229E ATGTTCATAGAAATGAGCATGT
PBS10050GTGTATGACTGCTTTGTTAAGAATGTGGATTGGTCAATTACCTACC
CTHCoV-229E ATGATAGCTAATGAAAATGCCA
PBS10051TTGCATCTTCTTTTGTTGGTATGCCATCTTTTGTTGCATATGAAAC
AGCHCoV-229E AAGACAAGAGTATGAAAATGC
PBS10052AAATGGTTCCTCACCACAAATAATCAAACAATTGAAGAAGGCTATG
AAHCoV-229E TGTTGCAAAAGCTGAGTTTGAC
PBS10053CTGCTGCAGCTATGTACAAAGAAGCACGTGCTGTTAATAGAAAATC
AAHCoV-229E AAGTTGTTAGTGCCATGCATAG
PBS10054ACGTTTGGACATGTCTAGTGTTGACACTATCCTTAATATGGCACGT
AAHCoV-229E TGGTGTTGTCCCTCTTTCCGTT
PBS10055CTGGTGGTAAAGTTTCATTTTCTGATGACGTTGAAGTAAAAGACAT
TGHCoV-229E AACCTGTTTACAGAGTCAAGCT
PBS10056TTTACAGAGTCAAGCTTTGCTTTGAGTTTGAAGATGAAAAACTTGT
AGAHCoV-229E TGTTTGTGAAAAGGCAATTGG
PBS10057GATGTTTGTGAAAAGGCAATTGGCAAGAAAATTAAACATGAAGGTG
ACHCoV-229E TGGGATAGCTTTTGTAAGACTA
PBS10058GCGTTGTTGGCCTTTTTCTTGTCTAAGCATAGTGATTTTGGTCTTG
GTHCoV-229E GATCTTGTCGATTCTTATTTTG 



PBS10059AGCAAGACAAGAGTATGAAAATGCTGTTGCAAATGGTTCCTCACCA
CAHCoV-229E AATAATCAAACAATTGAAGAAG
PBS10060TTGAAGAAGGCTATGAATGTTGCAAAAGCTGAGTTTGACAGGGAAT
CAHCoV-229E TCTGTTCAAAAGAAAATTAACA
PBS10061CTGCTGCAGCTATGTACAAAGAAGCACGTGCTGTTAATAGAAAATC
AAHCoV-229E AAGTTGTTAGTGCCATGCATAG PBHE
00001CGGGATAAGGCACTCTCTATCAGAATGGATGTCTTGCTGCTATAATAGH
uman enteric ATAGAGAAGGTTATAGCAGACTcoronaviruse PBHE
00002CCCTCGCAGGAAAGTCGGGATAAGGCACTCTCTATCAGAATGGATGTHu
man enteric 33 WO 2005/005658 PCT/CN2003/000561
CTTGCTGCTATAATAGATAGAGAcoronaviruse PBHE
00003ATGGATGTTTGAGGACGCAGAGGAGAAGTTGGACAACCCTAGTAGTTHu
man enteric CAGAGGTGGATATAGTATGCTcoronaviruse PBHE
00004CCTTGGGTTATGTACTTGCGTAAGTGTGGCGAAAAGGGTGCCTACAAHu
man enteric TAAAGATCATAAACGTGTCGGcoronaviruse PBHE
00005GGGGATGCTGGTTTTACTAGCATACTCAGTGGTTTGTTATATGATTCAH
uman enteric CCCTGTTTTTCACAGCAAGGcoronaviruse PBHE
00006CATGACGGCAGTTGCTTGTCAACCCCCGTACTGTTATTTTCGTAATTCH
uman enteric TACTACCAACTATGTTGGTGcoronaviruse PBRh
00001GGCTGAGTGATTACATCACAGGTTTGGGTAGAGCTTTTGGTGTCGGGHu
man rhinovirus TTCACTGACCAAATCTCAACAAA PBRh
00002GAAAAGCTATTAGCTTGGTAGACAGAACTACCAACGTTAGGTATAGTGH
uman rhinovirus TGGATCAACTGGTCACGGCTAT PBRh
00003GGCCAAGTAATAGCTAGACATAAGGTTAGGGAGTTTAACATAAATCCAH
uman rhinovirus GTCAACACGGCAACTAAGTCAA PBRh
00004GATAACAAGGGCATGTTATTCACCAGTAATTTTGTTCTAGCCTCCACAH
uman rhinovirus AATTCTAACACACTAAGCCCCC
PBRh_00005GGCCAAGAAGTAAGGTTGTGTTTAGTACCACTCAGGGTTTACCA
GTTAHuman rhinovirus TGTTAACACCTGGATCTGGGCA PBRh
00006GTAATGCGTAAGTGCGGGATGGGACCAACTACTTTGGGTGTCCGTGTHu
man rhinovirus TTCCTGTTTTTCTTTTGATTGCA
PBRh_00007TAAAAGAGGATTCAGAGCTGATGAGCGCCACTCTTTCCTTATAC
ACCCHuman rhinovirus TACCTTTCCTGTGGCTGAGATT
PBRh30008GCAAGTTTCATCAGGGTTTATTAATAGTTGCCGCCATCCCAGAAC
ATCHuman rhinovirus 



AATTGGCATCTGCAACAAGTGG
PBMP_00001ATATATGAAGGAACACCAGTGGCGAAGGCGAAAACTTAGGCCAT
TACMycoplasma pneumoniae TGACGCTTAGGCTTGAAAGTGTG
PBMP-00002GCAGTAGGGAATTTTTCACAATGAGCGAAAGCTTGATGGAGCAA
TGCMycoplasma pneumoniae CGCGTGAACGATGAAGGTCTTTA
PBMP_00003AACACATTAAGTATCTCGCCTGGGTAGTACATTCGCAAGAATGA
AACTMycoplasma pneumoniae 34 WO 2005/005658
PCT/CN2003/000561 CAAACGGAATTGACGGGGACCC
PBMP_00004ACACCGTAAACGATAGATACTAGCTGTCGGGGCGATCCCCTCGG
TAGMycoplasma pneumoniae TGAAGTTAACACATTAAGTATCT
PBMP_00005ACATCCTTGGCAAAGTTATGGAAACATAATGGAGGTTAACCGAG
TGACMycoplasma pneumoniae AGGTGGTGCATGGTTGTCGTCA PBR
00001TTATAACTTAACCGTCGGCAGTTGGGTAAGAGACCACGTCCGATCAATR
ubella virus TGTCGAGGGCGCGTGGGAAGTG PBR
00002ATACCCAGACCTGTGTTCACGCAGATGCAGGTCAGTGATCACCCAGCRu
bella Virus ACTCCACGCAATTTCGCGGTATA
PBR00003AGAAACTCCTAGATGAGGTTCTTGCCCCCGGTGGGCCTTATAACTT
AARubella virus CCGTCGGCAGTTGGGTAAGAGA PBR
00004ATACCCAGACCTGTGTTCACGCAGATGCAGGTCAGTGATCACCCAGCRu
bella virus ACTCCACGCAATTTCGCGGTATA PBR
00005TCTTACTTCAACCCTGGCGGCAGCTACTACAAGCAGTACCACCCTACRu
bella virus CGCGTGCGAGGTTGAACCT PBR
00001AAGGCTTGTTTCAGAGATTGCAATGCATACTACTGAGGACAGGATCAGM
easles virus TAGAGCAGTTGGACCCAGACAA PBM
00002AGGATCAGTAGAGCAGTTGGACCCAGACAAGCCCAAGTGTCATTCCTMe
asles virus ACACGGTGATCAAAGTGAGAATG PBM
00003TCAGTAGAGCAGTTGGACCCAGACAAGCCCAAGTGTCATTCCTACACMe
asles virus GGTGATCAAAGTGAGAATG PBM
00004CCCAGGGAATGTACGGGGGAACTTACCTAGTTGAAAAGCCTAATCTGMe
asles virus AGCAGCAAAGGATCAGAATTATC PBM
00005CCCAGGGAATGTACGGGGGAACTTACCTAGTTGAAAAGCCTAATCTGMe
asles virus AGCAGCAAAGGATCAGAATTATC PBRSV
00001CAAACCCACAAACAAACCAACCACCAAAACCACAAACAAAAGAGACCHu
man respiratory CAAAAACACCAGCCAAAACGACGsyncytial virus



PBRSV
00002GCAGCACTTGTAATAACCAAATTAGCAGCAGGAGACAGATCAGGTCTTH
uman respiratory ACAGCAGTAATTAGGAGGGCAAsyncytial virus
PBRSV
00003CAAGAGGGGGTAGTAGAGTTGAAGGAATCTTTGCAGGATTGTTTATGHu
man respiratory 35 WO 2005/005658 PCT/CN2003/000561
AATGCCTATGGTTCAGGGCAAGTsyncytial virus
PBRSV_00004GACTTAACAGCAGAAGAATTGGAAGCCATAAAGAATCAACTCA
ACCCTHuman respiratory AAAGAAGATGATGTAGAGCTTTsyncytial
virus PBRSV
00005TCACAATCCACTGTGCTCGACACAACCACATTAGAACACACAATCCAAH
uman respiratory CAGCAATCCCTCCACTCAACCAsyncytial virus
PBRSV
00006GACTTAACAGCAGAAGAATTGGAAGCCATAAAGAATCAACTCAACCCTH
uman respiratory AAAGAAGATGATGTAGAGCTTTsyncytial virus
PBPI00001GCCGACGACCATCAAGCGTAGCCAAACAAGATCAGAGAGAACACA
GAParainfluenza ATTCAGAACTCCACAAATCAACA
PBP100002CGACCCAAGATCATAGATCAAGTGAGGAGAGTGGAATCTCTAGGA
GAParainfluenza ACAGGTGAGTCAAAAACTGAGAC
PBPI_00003CGCAAATGAAGAGGGAACCAGCAACACATCAGTCGATGAGATGG
CCAParainfluenza AGTTACTAGTAAGTCTTGGTGTA
PBPI30004CTCCTTGCAATGGCCATACGTAGTCCGGAATTATATCTCACTACA
AACParainfluenza GGTGTCAATGCTGATGTCAAGT
PBP100005GAACAAAAACAGATGGGTTCATTGTCAAAACGAGAGACATGGAGT
ATParainfluenza GAAAGAACCACAGAGTGGTTGTT
PBP100006TGTTCCAAGGGCAAAGAGAGAATGCGGATCTAGAGGCATTGCTTC
AGParainfluenza ACATATGGATATCCTGCATGTCT
PBP100007GGTATATCCCTCTTCCCAGCCACATCATGACAAAAGGGGCATTTC
TAGParainfluenza GTGGAGCAGATATCAAAGAATG
PBP130008GTATAACAACCACATGTACATGCAACGGTATTGGCAATAGAATCA
ATCParainfluenza AACCACCTGATCAAGGAGTAAA
PBP100009CCCAACCCATTCAAAACGAAAATCTCAAAAGAGATTGGCAACACA
ACAParainfluenza AACACTGAACATCATGCCAACC
PBME_00001AAAAGTGTATCACAGAAGTTTGTTCATTGAGTATGGCAAAGCAT
TAGGHuman metapneumovirus CTCATCATCTACAGGCAGCAAA PBME
00002GAAAGTCTATTTGTTAATATATTCATGCAAGCTTATGGAGCCGGTCAAH
uman metapneumovirus ACAATGCTAAGGTGGGGGGTCA PBME
00003ACGCTGTTGTGTGGAGAAATTCTGTATGCTAAACATGCTGATTACAAAH
uman metapneumovirus 



36 WO 2005/005658 PCT/CN2003/000561
TATGCTGCAGAAATAGGAATAC
PBME_00004TTAAGGAATCATCAGGTAATATCCCACAAAATCAGAGGCCCTCA
GCACHuman metapneumovirus CAGACACACCCATAATCTTATT
PBME_00005TGAGCAATCAAAGGAGTGCAACATCAACATATCCACTACAAATT
ACCCHuman metapneumovirus ATGCAAAGTCAGCACAGGAAGA
PBME_00006CTGTTCCATTGGCAGCAACAGAGTAGGGATCATCAAGCAGCTGA
ACAHuman metapneumovirus AAGGTTGCTCCTATATAACCAAC
PBME_00007ACTTAATGACAGATGCTGAACTAGCCAGGGCCGTTTCTAACATG
CCGHuman metapneumovirus ACATCTGCAGGACAAATAAAATT
PBME_00008AAAAAAAGGGAAACTATGCTTGCCTCTTAAGAGAAGACCAAGGG
TGGHuman metapneumovirus TATTGTCAGAATGCAGGGTCAAC
PBME_00009GAAAAGAACACACCAGTTACAATACCAGCATTTATCAAATCGGT
TTCTHuman metapneumovirus ATCAAAGAGAGTGAATCAGCCA PBME
00010CAAATCAGTTGGCAAAAAAACACATGATCTGATCGCATTATGTGATTTT
Human metapneumovirus ATGGATCTAGAAAAGAACACA
PBME_00011CAGCTAAAGACACTGACTATAACTACTCTGTATGCTGCATCACA
AAGTHuman metapneumovirus GGTCCAATACTAAAAGTGAATG
PBME_00012AAAAGAACACACCAGTTACAATACCAGCATTTATCAAATCGGTT
TCTATHuman metapneumovirus CAAAGAGAGTGAATCAGCCAC
PBME_00013CTATTATAGGAG
GTGAACACTGTATCTGAAACATTGGAATTACHuman metapneumovirus
CTACTATCAGTAGACCCACCAA
PBME_00014AAGTTAGCATGGACAGACAAAGGTGGGGCAATCAAAACTGAAGC
AAAHuman metapneumovirus GCAAACAATCAAAGTTATGGATC
PBME_00015CAGGAAAATACACAAAGTTGGAGAAAGATGCTCTAGACTTGCTT
TCAGHuman metapneumovirus ACAATGAAGAAGAAGATGCAGA
PBME_00016CTAATAGCAGACATAATAAAAGAAGCCAAGGGAAAAGCAGCAGA
AATHuman metapneumovirus GATGGAAGAAGAAATGAACCAGC PBCP
00001ACCCTTATCGTTAGTTGCCAGCACTTAGGGTGGGAACTCTAACGAGACh
iamydophila CTGCCTGGGTTAACCAGGAGGAApneumoniae PBCP
00002ATAAGAGAGGTTGGCTAATATCCAATTGATTTGAGCGTACCAGGTAAAC
hlamydophila 37 WO 2005/005658 PCT/CN2003/000561 



GAAGCACCGGCTAACTCCGTGCpneumoniae PBCP
00003CATGGGATCTTAAGTTTTAGTTGAATACTTCTGGAAAGTTGAACGATAC
hlamydophila CAGGGTGATAGTCCCGTAAACGpneumoniae
PBCP_00004GGGTGCTAGCGTTAATCGGATTTATTGGGCGTAAAGGGCGTGTA
GGCChlamydophila GGAAAGGAAAGTTAGATGTTAAApneumoniae
PBCP_00005GCCAGGGAGTTAAGTTAAACGGCGAGATTAAGGGATTTACATTC
CGGChlamydophila AGTCGAAGCGAAAGCGAGTTTTApneumoniae
PBCP_00006GCCAGGGAGTTAAGTTAAACGGCGAGATTAAGGGATTTACATTC
CGGChlamydophila AGTCGAAGCGAAAGCGAGTTTTApneumoniae In
some embodiments, the non-SARS-CoV infectious organism
is an infectious  organism damaging an infectious
host's immune system. Such organism includes, but  not
limited to, a hepatitis virus, a transfusion
transmitting virus (TTV), a human 5 immunodeficiency
virus (HIV), a parvovirus, a human cytomegalovirus
(HCMV), an  Epstein-Barr virus (EBV) and a tre-ponema
palidum. The hepatitis virus can be  hepatitis virus A
(HAV), hepatitis virus B (HBV), hepatitis virus C
(HCV), hepatitis  virus D (HDV), hepatitis virus E
(KIEV), or hepatitis virus G (HGV). The HIV can be
HIV I. The parvovirus can be parvovirus B19. Exemplary
probes are set forth in 10 Table 16. Table 16.
Exemplary probes for non-SARS-CoV infectious organisms
damaging idsequence(5'-3)species
PBHAV_00001GGTGTTGAACCTGAGAAAAATATTTACACCAAACCTGTGGCCT
CAGATT HAV ATTGGGATGGATATAGTGGAC
PBHAV_00002ACTGAGGAGCATGAAATAATGAAGTTTTCTTGGAGAGGAGTGA
CTGCTG HAV ATACTAGGGCTTTGAGAAGAT
PBHAV_00003CATGGCGTGACTAAGCCCAAACAAGTGATTAAATTGGATGCAG
ATCCAG HAV TAGAGTCCCAGTCAACTCTAG
PBHAV_00004GTGCAGTGATGGACATTACAGGAGTGCAGTCAACCTTGAGATT
TCGTGTHAV host's immune system 38 WO 2005/005658
PCT/CN2003/000561 TCCTTGGATTTCTGATACACC
PBHAV_00005CCAAAAGAGATTTAATTTGGTTGGATGAAAATGGTTTGCTGTT
AGGAGTTHAV 



CACCCAAGATTGGCCCAGAG
PBHAV_00006AGAGATGCTTTGGATAGGGTAACAGCGGCGGATATTGGTGAGT
TGTTAAHAV GACAAAAACCATTCAACGCCG
PBHBV_00001GCTGGATGTGTCTGCGGCGTTTTATCATATTCCTCTTCATCCT
GCTGCTAHBV TGCCTCATCTTCTTATTGGT
PBHBV_00002ATATACATCCTTTCCATAGCTGCTAGGTTGTACTGCCAACTAG
ATTCTTCHBV GCGGGACGTCCTTTGTCTAC
PBHBV_00003ATTCTTTCCCGATCATCAGTTGGACCCTGCATTCGGAGCCAAT
TCAAACHBV AATCCAGATTGGGACTTCAAC
PBHBV_00004CTCATGTTGCTGTACAAAACCTACGGATGGAAATTGCACCTGT
ATTCCCHBV ATCCCATCATCTTGGGCTTTC
PBHBV_00005AGAGTCTAGACTCGTGGTGGACTTCTCTCAATTTTCTAGGGGG
AGCACCHBV CGTGTGTCTTGGCCAAAATTC PBHBV
00006CCTTGGATGGCTTTGGGGCATGGACATTGACCCTTATAAAGAATTTGGA
HBV GCTACTGTGGAGTTACTCTCA PBHCV
00001TGGGAGACAGCAAGACACACTCCAGTCAATTCCTGGCTAGGCAACATAH
CV ATCATGTTTGCCCCCACACTGT
PBHCV_00002TGAGCGACTTTAAGACCTGGCTGAAAGCCAAGCTCATGCCACA
ACTGCHCV CTGGGATTCCCTTTGTGT
PBHCV_00003TATAGATGCCCACTTTCTATCCCAGACAAAGCAGAGTGGGGAG
AACTTTHCV CCTTACCTGGTAGCGTACCAA PBHCV
00004TAACAACACCAGGCCACCGCTGGGCAATTGGTTCGGTTGTACCTGGATH
CV GAACTCAACTGGATTCACCAAA PBHCV
00005TTTATCCCTGTGGAGAACCTAGAGACAACCATGAGATCCCCGGTGTTCA
HCV CGGACAACTCCTCTCCACCAG
PBHCV_00006TTTATCCCTGTGGAGAACCTAGAGACAACCATGAGATCCCCGG
TGTTCAHCV CGGACAACTCCTCTCCACCAG PBHDV
00001TTCCCTTCTCTCGTCTTCCTCGGTCAACCTCTTAAGTTCCTCTTCTTCT
THDV 39 WO 2005/005658 PCT/CN2003/000561
CCTTGCTGAGGTGCTTCCCT PBHDV
00002TAAGCCCATAGCGATAGGGAGAGATGCTAGGAGTTAGAGGAGACCGAAH
DV GCGAGGAGGAAAGCAAAGAGAG
PBHDV_00003TTGGAGAGCACTCCGGCCGAAAGGTCGAGGTACCCAGAAGGAG
GAATHDV CTCACGGAGAAAAGCAGACAAAT 



PBHDV00004TTAAGTTCCTCTTCTTCTTCCTTGCTGAGGTGCTTCCCTCCCGC
GGCCAHDV GCTGCTTTCTCTTGTTCTCGA
PBHDV_00005AAAAAGAGAAAGCAAGAGACGGACGATTTCCCCATGACTCTGG
AGACAHDV TCCTGGAAGGGGAAAGAAGGAA
PBHDV_00006AAGTTCCTCTTCTTCTTCCTTGCTGAGGTGCTTCCCTCCCGCG
GCCAGCHDV TGCTTTCTCTTGTTCTCGAGG
PBHGV_00001TCATATCATGCATCATTGGACACGGCCCCCTTCTGCTCCACTT
GGCTTGHGV CTGAGTGCAATGCAGAT
PBHGV_00002TAAAGTGGGAAAGTGAGTTTTGGAGATGGACTGAACAGCTGGC
CTCCAHGV ACTACTGGATTCTGGAATACCT PBHGV
00003TAGGTCGTAAATCCCGGTCACCTTGGTAGCCACTATAGGTGGGTCTTAA
HGV GAGAAGGTTAAGATTCCTCTT PBHGV
00004TTCTTGGTTTGCCTCCACCAGTGGTCGCGACTCGAAGATAGATGTGTGG
HGV AGTTTAGTGCCAGTTGG
PBHGV_00005TCCAACTACTGGATTCTGGAATACCTCTGGAAGGTCCCATTTG
ATTTCTHGV GGAGAGGCGTGATAAGCCTGA
PBHGV_00006ACGTTACCAAGGTCTTCATGTATCCCGGACAGTTACTTTCAGC
AAGTTGHGV ACTATTGCGACAAGGTCTCAG
PBTTV_00001TGTCAGTAACAGGGGTCGCCATAGACTTCGGCCTCCATTTTAC
CTTGTATTV AAAACTACCAAAATGGCCGTT
PBTTV_00002ATGTCATCCATTTCCTGGGCCGGGTCTACGTCCTCATATAAGT
AACTGCTTV ACTTCCGAATGGCTGAGTTTT
PBTTV_00003GGGATCTAGCATCCTTATTTCAAATAGCACCATAAACATGTTT
GGTGACCTTV CCAAACCTTACAACCCTTCC PBTTV
00004TGTTAGAAATCCCTGCAAAGAAACCCACTCCTCGGGCAATAGAGTCCCT
TTV 40 WO 2005/005658 PCT/CN2003/000561
AGAAGCTTACAAATCGTTGAC PBTTV
00005TCAAGGATTGACGTAAAGGTTAAAGGTCATCCTCGGCGGAAGCTACACA
TTV AAATGGTGGACAACATCTTCC PBB19
00001GGCATGGTTAACTGGAATAATGAAAACTTTCCATTTAATGATGTAGCAG
B19 GGAAAAGCTTGGTGGTCTGGG PBB19
00002GGCAAGAAAAATACACTGTGGTTTTATGGGCCGCCAAGTACAGGAAAAA
BI9 CAAACTTGGCAATGGCCATTG PBBI
900003GCCATTTCTCATGGTCAGACCACTTATGGTAACGCTGAAGACAAAGAG
TBI9 



ATCAGCAAGGAGTGGGTAGAT PBB19
00004AATTTCGAGAATTTACCCCAGATTTGGTGCGGTGTAGCTGCCATGTGGG
B19 AGCTTCTAATCCCTTTTCTGT PBHCMV
00001AGGTGCGCAACGCTTTTATGAAGGTAAAGCCCGTGGCCCAGGAGATTAH
CMV TCCGTATCTGCATACTCGCTAA PBHCMV
00002TAAACGACATGTATCTGTTGTTGACGCTGCGACACTTGCAGCTGCGACA
HCMV CGCGCTGGAGCTACAAATGAT PBHCMV
00003CAAAGCAGCGTCAACAACAGCCACACAGAAACCTACGTGGAGACGACAH
CMV CGGGACTTTTTATTGACGGAGA PBHCMV
00004TGCTCCAAAGCAGCGTCAACAACAGCCACACAGAAACCTACGTGGAGAH
CMV CGACACGGGACTTTTTATTGAC PBEBV
00001GAGTTAAAAGCAACTACTGTTTATTTTCCAAAATGAGCTGGGTATAGTT
GEBV ATGATCTGTAGGCGCAGCTC PBEBV
00002ACAGTGACAGTGGGAGAAACACGGCCTCTGAGACATGTATGGGGGTGTE
BV TCATCTCACGCAGAAAATCTTT PBEBV
00003TGAAGAAGTCCCGTAGTGAAAAATGGGATCTGTCTACACCATGTCTGGT
EBV GTGCCGGGAACATATTGATCG
PBEBV_00004TGAAGAAGTCCCGTAGTGAAAAATGGGATCTGTCTACACCATG
TCTGGTEBV GTGCCGGGAACATATTGATCG
PBHIVI_00001ATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAG
GGCTATTHIV1 GAGGCGCAACAGCATCTGTTG
PBHIVI_00002GCAACCCTCTATTGTGTGCATCAAAGGATAGAGATAAAAGAC
ACCAAGGHIV1 41 WO 2005/005658 PCT/CN2003/000561
AAGCTTTAGACAAGATAGAGG
PBHIVI_00003TGTATGTAGGATCTGACTTAGAAATAGGGCAGCATAGAACAA
AAATAGAHIV1 GGAGCTGAGACAACATCTGTT PBHIV1
00004GGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGGAATCACAC
HIV1 GACCTGGATGGAGTGGGACAG
PBTP_00001TACCTTGAAAGACGTTACCGCCAAAATGCTCATCAAAAGAACGA
GGACCTP ATGCTGACAGCACCCGCGACA PBTP
00002TTTCGTGATCCTTTTCCTTTTCCTGTAGCTCAGCGTCCTTTTTATCTAA
TTTP CCTCTGCACGCTCCCCGAG PBTP
00003TCTTTCTGACTCGCGCAAAAGGCATTACTGGAACACTATTTTAGCCATG
TTP GGTGGCTCCCTGCTATCTTA 



PBTP
00004ACCTTGAAAGACGTTACCGCCAAAATGCTCATCAAAAGAACGAGGACCA
TP TGCTGACAGCACCCGCGACAA
PBHEV_00001AATAATTCACGCCGTCGCTCCTGATTATAGGTTGGAACATAAC
CCAAAGHEV ATGCTTGAGGCTGCCTACCGG
PBHEV_00002TTTGTTGACGGGGCGGTTTTAGAGACTAATGGCCCAGAGCGCC
ACAATHEV CTCTCTTTTGATGCCAGTCAGA PBHEV
00003ATTTTACTAGTACTAATGGTGTCGGTGAGATCGGCCGCGGGATAGCGCH
EV TTACCCTGTTTAACCTTGCTGA
PBHEV_00004AGTCCACTTACGGCTCTTCGACCGGCCCAGTCTATGTCTCTGA
CTCTGTHEV GACCTTGGTTAATGTAG In some embodiments, the
non-SARS-CoV infectious organism is a  non-SARS-CoV
coronaviridae virus. Such virus includes, but not
limited to, an avian  infectious bronchitis virus, an
avian infectious laryngotracheitis virus, a murine
hepatitis 5 virus, an equine coronaviruse, a canine
coronaviruse, a feline coronaviruse, a porcine
epidemic diarrhea virus, a porcine transmissible
gastroenteritis virus, a bovine  coronaviruse, a
feline infectious peritonitis virus, a rat
coronaviruse, a neonatal calf  diarrhea coronaviruse,
a porcine hemagglutinating encephalomyelitis virus, a
puffinosis 42 WO 2005/005658 PCT/CN2003/000561 virus,
a turkey coronaviruse and a sialodacryoadenitis virus
of rat. Exemplary probes  for these viruses are set
forth in Table 17. Table 17. Exemplary probes for
non-SARS-CoV coronaviridae virus 5 segid  PBIBV 00001
PBIBV 00002  PBMHV 00001  PBMHV 00002  PBEQ_00001
PBEQ_00002  PBCA_00001  PBCA_00002  PBFE_00001
PBFE_00002  PBPEDV_00001  



PBPEDV 00002  PBPTGV_00001  PBPTGV 00002  PBBOV 00001
PBBOV_00002  PBFIPV 00001  PBFIPV_00002  PBP-00001
PBR_00002  PBPHEV_00001  PBPHEV 00002  PBPV_00001
PBPV 00002 sequence(6-3')
GGTATAGTGTGGGTTGCTGCTAAGGGTGCTGATACTAAATCTAGATCCAATCAG
GGTACAAGAGATCCTG
GGTATAGTGTGGGTTGCTGCTAAGGGTGCTGATACTAAATCTAGATCCAATCAG
GGTACAAGAGATCCTG
CCAGCCCAAGCAAGTAACGAAGCAAAGTGCCAAAGAAGTCAGGCAGAAAATTTT
AAACAAGCCTCGCCAA
TCTAAACTTTAAGGATGTCTTTTGTTCCTGGGCAAGAAAATGCCGGTGGCAGAA
GCTCCTCTGTAAACCG
AGGATCAAGAAATAGATCCAATTCCGGCACTAGAACACCCACCTCTGGTGTGAC
ATCTGATATGGCTGAT
TTTAAAACAGCCGATGGCAATCAACGCCAATTGTTGCCACGCTGGTATTTTTAC
TACTTGGGAACAGGCC
TTGGAACTTATGTCCGAGAGACTTTGTACCCAAAGGAATAGGTAACAAGGATCA
ACAGATTGGTTATTGG
GCTGAATGTGTTCCATCTGTATCTAGCATTCTGTTTGGAAGCTATTGGACTGCA
AAGGAAGATGGCGACC
CACCACCCTCGAACAAGGAGCTAAATTTTGGTATGTATGTCCGAGAGACTTTGT
TCCCAAGGGAATAGGT
GGCACTCGTGGAACCAACAATGAATCCGAACCATTGAGATTTGATGGTAAGATA
CCACCACAATTCCAGC
CTGATCCAAATGTTGAGCTTCTTGTTGCACAGGTGGATGCATTTAAAACTGGGA
ATGCAAAACCCCAGAG
ATGAGCAAATTCGCTGGCGTATGCGCCGTGGTGAGCGAATTGAACAACCTTCAA
ATTGGCATTTCTACTA
GAGAGACTTTGTACCCAAAGGAATAGGTAACAGGGATCAACAGATTGGTTATTG
GAATAGACAAACTCGC
GATGGTGACCAGATAGAAGTCACGTTCACACACAAATACCACTTGCCAAAGGAT
GATCCTAAAACTGGAC
TATTTTTACTATCTTGGAACAGGACCGCATGCCAAAGACCAGTATGGCACCGAC
ATTGACGGAGTCTACT
AGAACCCCTACCTCTGGTGTAACACCTGATATGGCTGATCAAATTGCTAGTCTT
GTTCTGGCTAAACTTG
GAGTGTGGTTAATCAACAGGGTGAAGCGCTGAGTCAACTTACCAGTCAGTTACA
GAAAAACTTCCAGGCT
CCGGCATTGTAGATGGTAATAAGATGGCCATGTACACAGCATCTTTAATTGGAG
GTATGGCTTTGGGCTC
AAATGTTAAAACTTGGAACTAGTGATCCACAGTTCCCCATTCTTGCAGAGTTGG
CCCCAACACCTGGTGC
CCCATTACTCTTGGTTTTCGGGCATTACCCAATTTCAAAAGGGAAAGGAGTTCC
AGTTTGCAGATGGGCA
TAGTAACCAGGCTGATATTAATACCCCGGCTGACATTGTCGATCGGGATCCAAG
TAGCGATGAGGCTATT
TTCTTTTAAAACAGCCGATGGCAATCAGCGTCAACTGCTGCCACGATGGTACTT
TTACTACCTGGGAACA  



GTGGTTCCCCATTACTCCTGGTTTTCTGGCATTACCCAATTCCAGAAGGGAAAG
GAGTTTAAGTTTGCAG
AAGAAGTCAGGCAGAAAATTTTAAACAAGCCTCGCCAAAAGAGGACTCCAAACA
AGCAGTGCCCAGTGCA 43 WO 2005/005658 PCT/CN2003/000561
PBTK 00001
TTTGGTGATGACAAGATGAATGAGGAAGGTATTAAGGATGGGCGTGTTACGGCA
ATGCTCAACCTAGTCC  PBTK_00002
TTTGGTGATGACAAGATGAATGAGGAAGGTATTAAGGATGGGCGTGTTACGGCA
ATGCTCAACCTAGTCC  PBSDAV_00001
AGCCTGCCTCTACTGTAAAACCTGATATGGCCGAAGAAATTGCTGCTCTTGTTT
TGGCTAAGCTAGGCAA  PBSDAV_00002
CCCCATTCTTGCAGAGTTGGCCCCAACACCTGGTGCCTTCTTCTTTGGATCTAA
ATTAGAATTGGTCAAA The oligonucleotide probes and the
target SARS-CoV and any non-SARS-CoV  infectious
organism nucleotide sequences can be any suitable
length. Preferably, the  oligonucleotide probes and
the target SARS-CoV and any non-SARS-CoV infectious 5
organism nucleotide sequences have a length of at
least 7, 10, 20, 30, 40, 50, 60, 80, 90,  100 or more
than 100 nucleotides. The oligonucleotide probes and
primers can be prepared by any suitable methods,
e.g., chemical synthesis, recombinant methods and/or
both (See generally, Ausubel et al.,  (Ed.), Current
Protocols in Molecular Biology, John Wiley & Sons,
Inc. (2000)). 10 Any suitable support can be used in
the present chips. For example, the support  can
comprise a surface that is selected from the group
consisting of a silicon, a plastic, a  glass, a
ceramic, a rubber, and a polymer surface. C. Methods
for assaying for a SARS-CoV and a non-SARS-CoV
infectious  15 organism In another aspect, the present
invention is directed to a method for assaying for a
SARS-CoV and a non-SARS-CoV infectious organism in a
sample, which methods  comprises: a) providing an
above-described chip; b) contacting said chip with a
sample containing or suspected of containing a
nucleotide sequence of a SARS-CoV and 20 a
non-SARS-CoV infectious organism under conditions
suitable for nucleic acid  hybridization; and c)
assessing hybrids formed between said nucleotide
sequence of said  SARS-CoV or said non-SARS-CoV
infectious organism, if present in said sample, and
said oligonucleotide probe complementary to a
nucleotide sequence of said SARS-CoV  genome or said
oligonucleotide probe complementary to a nucleotide
sequence of said 25 non-SARS-CoV infectious organism
genome, whereby detection of one or both of said 44 WO
2005/005658 PCT/CN2003/000561 hybrids indicates the
presence of said SARS-CoV and/or said non-SARS-CoV
infectious  organism in said sample. 



In some embodiments, the SARS-CoV is assayed by: a)
providing a chip  comprising a support suitable for
use in nucleic acid hybridization having immobilized
5 thereon at least two oligonucleotide probes
complementary to at least two different nucleotide
sequences of SARS-CoV genome, each of said two
different nucleotide  sequences comprising at least 10
nucleotide; b) contacting said chip with a sample
containing or suspected of containing a SARS-CoV
nucleotide sequence under  conditions suitable for
nucleic acid hybridization; and c) assessing hybrids
formed 10 between said SARS-CoV nucleotide sequence,
if present in said sample, and said at least  two
oligonucleotide probes complementary to two different
nucleotide sequences of  SARS-CoV genome,
respectively, to determine the presence, absence or
amount of said  SARS-CoV in said sample, whereby
detection of one or both said hybrids indicates the
presence of said SARS-CoV in said sample. 15 In a
specific embodiment, the present methods comprise: a)
providing a chip  comprising a nucleotide sequence of
at least 10 nucleotides located within a conserved
region of SARS-CoV genome and a nucleotide sequence of
at least 10 nucleotides  located within a variable
region of SARS-CoV genome, or a nucleotide sequence of
at  least 10 nucleotides located within a structural
protein coding gene of SARS-CoV 20 genome and a
nucleotide sequence of at least 10 nucleotides located
within a  non-structural protein coding gene of
SARS-CoV genome; b) contacting said chip with a
sample containing or suspected of containing a
SARS-CoV nucleotide sequence under  conditions
suitable for nucleic acid hybridization; and c)
assessing hybrids formed  between said SARS-CoV
nucleotide sequence, if present in said sample, and i)
said 25 oligonucleotide probe complementary to a
nucleotide sequence located within a  conserved region
of SARS-CoV genome and an oligonucleotide probe
complementary to  a nucleotide sequence located within
a variable region of SARS-CoV genome,  respectively;
or ii) said oligonucleotide probe complementary to a
nucleotide sequence  located within a structural
protein coding gene of SARS-CoV genorne and an 30
oligonucleotide probe complementary to a nucleotide
sequence located within a 45 WO 2005/005658
PCT/CN2003/000561 non-structural protein coding gene
of SARS-CoV genome, to determine the presence,
absence or amount of said SARS-CoV in said sample,
whereby detection of one or both  said hybrids
indicates the presence of said SARS-CoV in said
sample. In another specific embodiment, the present
methods comprise: a) providing a  5 chip comprising an
oligonucleotide probe complementary to a nucleotide
sequence  within a conserved region of SARS-CoV
genome, an oligonucleotide probe,  



complementary to a nucleotide sequence located within
a variable region of SARS-CoV  genome, at least one of
the following three oligonucleotide probes: an
immobilization  control probe that is labeled and does
not participate in any hybridization reaction when a
10 sample containing or suspected of containing of a
SARS-CoV is contacted with the chip,  a positive
control probe that is not complementary to any
SARS-CoV sequence but is  complementary to a
non-SARS-CoV-sequence contained in the sample and a
negative  control probe that is not complementary to
any nucleotide sequence contained in the  sample, and
a blank spot; b) contacting said chip with a sample
containing or suspected 15 of containing a SARS-CoV
nucleotide sequence under conditions suitable for
nucleic  acid hybridization; and c) assessing: (i)
hybrids formed between said SARS-CoV  nucleotide
sequence, if present in the sample, and the
oligonucleotide probe  complementary to a nucleotide
sequence within a conserved region of SARS-CoV  genome
and an oligonucleotide probe complementary to a
nucleotide sequence located 20 within a variable
region of SARS-CoV genome, respectively; (ii) a label
comprised in the  immobilization control probe, or a
hybrid(s) involving the positive control probe and/or
the negative control probe; and (iii) a signal at said
blank spot to determine the presence,  absence or
amount of said SARS-CoV in a sample. Preferably, the
present chips comprise two oligonucleotide probes 25
complementary to two different nucleotide sequences
located within the Replicase 1A or  lB gene of
SARS-CoV, an oligonucleotide probe complementary to a
nucleotide  sequence located within the N gene of
SARS-CoV, an oligonucleotide probe  complementary to a
nucleotide sequence located within the S gene of
SARS-CoV, an  immobilization control probe, a positive
control probe and a negative control probe and 30 the
presence of the SARS-CoV is determined when: a) a
positive hybridization signal is 46 WO 2005/005658
PCT/CN2003/000561 detected using at least one of the
two different nucleotide sequences located within the
Replicase 1 A or lB gene of SARS-CoV, the
oligonucleotide probe complementary to a  nucleotide
sequence located within the N gene of SARS-CoV and the
oligonucleotide  probe complementary to a nucleotide
sequence located within the S gene of SARS-CoV; 5 b) a
positive signal is detected from the immobilization
control probe; c) a positive  hybridization signal is
detected using the positive control probe; d) a
positive  hybridization signal is not detected using
the negative control probe; and e) a positive
hybridization signal is not detected at the blank
spot. The inclusion of a target sequence in a variable
region of SARS-CoV enables an  



10 assessment of possible mutation of the SARS-CoV.
For example, detecting a positive  hybridization
signal using at least one of the two different
nucleotide sequences located  within the Replicase IA
or 1B gene of SARS-CoV, or the oligonucleotide probe
complementary to a nucleotide sequence located within
the N gene of SARS-CoV, while  not detecting a
positive hybridization signal using the
oligonucleotide probe 15 complementary to a nucleotide
sequence located within the S gene of SARS-CoV
indicates a mutation(s) of the SARS-CoV. The present
methods can be used for any suitable prognosis and
diagnosis  purpose. In one example, the present method
is used to positively identify SARS-CoV  infected
patients from a population of patients who have
SARS-like symptoms, e.g., 20 fever or elevated
temperature, nonproductive cough, myalgia, dyspnea,
elevated lactate  dehydrogenase, hypocalcemia, and
lymphopenia (Booth et al., JAIA, 2003 May 6; [epub
ahead of print]). The present chips, methods and kits
can further comprise assaying for  elevated lactate
dehydrogenase, hypocalcemia, and lymphopenia, etc. In
another example, a chip further comprising an
oligonucleotide probe 25 complementary to a nucleotide
sequence of a coronaviruse not related to the SARS-CoV
is used and the method is used to positively identify
SARS-CoV infected patients from  patients who have
been infected with a coronaviruse not related to the
SARS, e.g., a  coronaviruse that infects an avian
species, e.g., Avian infectious bronchitis virus and
Avian infectious laryngotracheitis virus, an equine
species, e.g., Equine coronaviruse, a 30 canine
species, e.g., Canine coronaviruse, a feline species,
e.g., Feline coronaviruse and 47 WO 2005/005658
PCT/CN2003/000561 Feline infectious peritonitis virus,
a porcine species, e.g., Porcine epidemic diarrhea
virus,  Porcine transmissible gastroenteritis virus
and Porcine hemagglutinating  encephalomyelitis virus,
a calf species, e.g., Neonatal calf diarrhea
coronaviruse, a bovine species, e.g., Bovine
coronaviruse, a murine species, e.g., Murine hepatitis
virus,  5 a puffinosis species, e.g., Puffinosis
virus, a rat species, e.g., Rat coronaviruse and a
Sialodacryoadenitis virus of rat, e.g., a turkey
species e.g., Turkey coronaviruse, or a  human
species, e.g., Human enteric coronaviruse. In still
another example, a chip comprising an oligonucleotide
probes  complementary to a highly expressed nucleotide
sequence of SARS-CoV genome is used  10 and the method
is used to diagnose early-stage SARS patients, e.g.,
SARS patients who have been infected with SARS-CoV
from about less than one day to about three days.  In
yet another example, the present methods are used to
monitor treatment of  



SARS, e.g., treatment with an interferon or an agent
that inhibits the replication of a  variety of RNA
viruses such as ribavirin. The present methods can
also be used to  15 assess potential anti-SARS-CoV
agent in a drug screening assay. The method of the
invention can be used to determine whether a subject
is  infected by a SARS-CoV and/or a non-SARS-CoV
infectious organism causing  SARS-like symptoms.
Non-SARS-CoV infectious organism that causing
SARS-like  symptoms includes, but not limited to, a
human coronaviruse 229E, a human 20 coronaviruse 0043,
a human enteric coronaviruse, an influenza virus, a
parainfluenza  virus, a respiratory sncytical virus, a
human metapneumovirus, a rhinovirus, an  adenoviruse,
a mycoplasma pneumoniae, a chlamydia pneumoniae, a
measles virus and a  rubella virus. The influenza
virus can be influenza virus A or influenza virus B.
The  parainfluenza virus can be parainfluenza virus 1,
parainfluenza virus 2, parainfluenza 25 virus 3 or
parainfluenza virus 4. The method of the invention can
also be used to determine whether a subject is
infected by a SARS-CoV and/or a non-SARS-CoV
infectious organism damaging the  subject's immune
system. The non-SARS-CoV infectious organism damaging
subject's  immune system includes, but not limited to,
a hepatitis virus, a transfusion transmitting 30 virus
(TTV), a human immunodeficiency virus (HIV), a
parvovirus, a human 48 WO 2005/005658
PCT/CN2003/000561 cytomegalovirus (HCMV), an
Epstein-Barr virus (EBV) and a tre-ponema palidum.
The hepatitis virus can be hepatitis virus A (HAV),
hepatitis virus B (HBV), hepatitis  virus C (HCV),
hepatitis virus D (HDV), hepatitis virus E (HEV), or
hepatitis virus G  (HGV). The HIV can be HIV I. The
parvovirus can be parvovirus B 19. 5 The method of the
invention can also be used to determine whether a
subject is  infected by a SARS-CoV and/or a
non-SARS-CoV coronaviridae virus. The  non-SARS-CoV
coronaviridae virus includes, but not limited to, an
avian infectious  bronchitis virus, an avian
infectious laryngotracheitis virus, a murine hepatitis
virus, an  equine coronaviruse, a canine coronaviruse,
a feline coronaviruse, a porcine epidemic 10 diarrhea
virus, a porcine transmissible gastroenteritis virus,
a bovine coronaviruse, a  feline infectious
peritonitis virus, a rat coronaviruse, a neonatal calf
diarrhea  coronaviruse, a porcine hemagglutinating
encephalomyelitis virus, a puffinosis virus, a  turkey
coronaviruse and a sialodacryoadenitis virus of rat.
Any suitable SARS-CoV or non-SARS-CoV infectious
organism nucleotide  15 sequence can be assayed. For
example, the SARS-CoV or the non-SARS-CoV  infectious
organism nucleotide sequence to be assayed can be a
SARS-CoV RNA or a  



non-SARS-CoV infectious organism genomic sequence or a
DNA sequence amplified  from an extracted SARS-CoV RNA
or a non-SARS-CoV infectious organism genomic
sequence. 20 The SARS-CoV RNA or the non-SARS-CoV
infectious organism genomic  sequence can be prepared
by any suitable methods. For example, the SARS-CoV RNA
or the non-SARS-CoV infectious organism genomic
sequence can be extracted from a  SARS-CoV or the
non-SARS-CoV infectious organism infected cell or
other materials  using the QlAamp Viral RNA kit, the
Chomczynski-Sacchi technique or TRIzol (De 25 Paula et
al., J Virol. Methods, 982):1 19-25 (2001)).
Preferably, the SARS-CoV RNA  or the non-SARS-CoV
infectious organism genomic sequence is extracted from
a  SARS-CoV or the non-SARS-CoV infectious organism
infected cell or other materials  using the QlAamp
Viral RNA kit. The SARS-CoV RNA or the non-SARS-CoV
infectious organism genomic sequence can be extracted
from any suitable source. For 30 example, the SARS-CoV
RNA or the non-SARS-CoV infectious organism genomic 49
WO 2005/005658 PCT/CN2003/000561 sequence can be
extracted from a sputum or saliva sample. In another
example, the  SARS-CoV RNA or the non-SARS-CoV
infectious organism genomic sequence can be  extracted
from a lymphocyte of a blood sample. The SARS-CoV RNA
or the non-SARS-CoV infectious organism genomic 5
sequence can be amplified by any suitable methods,
e.g., PCR. Preferably, a label is  incorporated into
the amplified DNA sequence during the PCR. Any
suitable PCR can  be used, e.g., conventional,
multiplex, nested PCR or RT-PCR. In one example, the
PCR can comprise a two-step nested PCR, the first step
being a RT-PCR and the second  step being a
conventional PCR. In another example, the PCR can
comprise a one-step, 10 multiplex RT-PCR using a
plurality of 5' and 3' specific primers, each of the
specific  primers comprising a specific sequence
complementary to its target sequence to be  amplified
and a common sequence, and a 5' and a 3' universal
primer, the 5' universal  primer being complementary
to the common sequence of the 5' specific primers and
the  3' universal primer being complementary to the
common sequence of the 3' specific 15 primers, and
wherein in the PCR, the concentration of the 5' and 3'
universal primers  equals to or is higher than the
concentration of the 5' and 3' specific primers,
respectively. Preferably, the 3' universal primer
and/or the 5' universal primer is  labeled, e.g., a
fluorescent label. In still another example, the PCR
comprises a multiple  step nested PCR or RT-PCR. In
yet another example, the PCR is conducted using at 20
least one of the following pairs of primers for
SARS-CoV set forth in Table 1 S. 



Table 18. Exemplary SARS-CoV primers PMSL_00005 I PMSU
00006  ...M..__.......... W.__...... ... 1 PMV_00039
PMV00040 PMV_00041 sequence (5 --3' )region
CACGTCTCCCAAATGCTTGAGTGACGSARS-Cov Nucleocapsidgene
CCTCGAGGCCAGGGCGTTCCSARS-Cov Nucleocapsidgene ._ w
........................ __ ...._.........
__.......................
..___._..M......._..._....._.
TCACTTGCTTCCGTTGAGGTCGGGGACCAAGACCTAATCAGASARS-Cov
Nucleocapsidgene
GGTTTCGGATGTTACAGCGTAGCCGCAGGAAGAAGAGTCACAGSARS-Cov
Nucleocapsidgene
TCACTTGCTTCCGTTGAGGAGGCCAGGGCGTTCCAATCSARS-Cov
Nucleocapsidgene I PMV 00042 )
GGTTTCGGATGTTACAGCGTCAATAGCGCGAGGGCAGTTTC  _.........
__.-.._...._.._._.._........
W......_..._._._.........._..__.._..._.._._....
_.._...._.... _
.................._........__....._--......_._........
.__....._._.......... PMV_00043
TCACTTGCTTCCGTTGAGGGGCACCCGCAATCCTAATAACAA
._._...._.._._............_..._......~ ...............
.................. ..... ._............
............... ___..... _........ .....
........._....._.__.._._.....__._ .... ..........
............. ....... _...... ..-_....... ......
............ .......
............................................
..............,... SARS-Cov Nucleocapsid gene SARS-Cov
Nucleocapsid gene 50 WO 2005/005658 I PMV00044
PMV_00090  PMV_00091  PMV_00092 equence (5' --3'
GGTTTCGGATGTTACAGCGTAGCCGCAGGAAGAAGAGTCACAG
TCGGGGACCAAGACCTAATCAGA  AGCCGCAGGAAGAAGAGTCACAG
AGGCCAGGGCGTTCCAATC PMV_00093 CAATAGCGCGAGGGCAGTTTC
.......... .......... _...................
.........._.__................... ...........
.............._..... ......... ........ 



PMV_00094 I GGCACCCGCAATCCTAATAACAA PMV_00095
PMSL_00001  PMSL_00002  PMSU 00002
AGCCGCAGGAAGAAGAGTCACAG  ACATCACAGCTTCTACACCCGTTAAGGT
ATACAGAATACATAGATTGCTGTTATCC
GCATCGTTGACTATGGTGTCCGATTCT PMSU_00003
GCTGCATTGGTTTGTTATATCGTTATGC PMV_00024 PMV00025  PMV
00026 PMV 00027 PMV_00028  PMV_00029
TCACTTGCTTCCGTTGAGGAGCCGCTTGTCACAATGCCAATT
GGTTTCGGATGTTACAGCGTCATCACCAAGCTCGCCAACAGTT
TCACTTGCTTCCGTTGAGGAGGTTGCCATCATTTTGGCATCTT
GGTTTCGGATGTTACAGCGTCTTTGCGCCAGCGATAGTGACTT
TCACTTGCTTCCGTTGAGGATGGCACCCGTTTCTGCAATGG
GGTTTCGGATGTTACAGCGTTCGGGCAGCTGACACGAATGTAGA
PCT/CN2003/000561 SARS-Cov Nucleocapsid gene SARS-Cov
Nucleocapsid gene SARS-Cov Nucleocapsid gene  SARS-Cov
Nucleocapsid gene SARS-Cov Nucleocapsid gene  SARS-Cov
Nucleocapsid gene SARS-Cov Nucleocapsid gene  SARS-Cov
Replicase 1A SARS-Cov Replicase 1A SARS-Cov Replicase
1A  



SARS-Cov Replicase IA  SARS-Cov Replicase IA
............ ..._............_................._
SARS-Cov Replicase 1A  SARS-Cov Replicase 1A SARS-Cov
Replicase 1A
TCACTTGCTTCCGTTGAGGGAATGGCGATGTAGTGGCTATTGA SARS-Cov
Replicase 1A PMV_00030
GGTTTCGGATGTTACAGCGTTAATGCCGGCATCCAAACATAAT SARS-Cov
Replicase 1A _._...... ...... _ _.,...... _ _... _._
............... _.................... -..
__.............. PMV_00031
(TCACTTGCTTCCGTTGAGGTAGCCAGCGTGGTGGTTCATACAASARS-Cov
Replicase IA
PMV_00032GGTTTCGGATGTTACAGCGTCTCCCGGCAGAAAGCTGTAAGCTSA
RS-Cov Replicase IA PMV
TCACTTGCTTCCGTTGAGGTATAGAGCCCGTGCTGGTGATGC1 SARS-Cov
Replicase IA 00033 _  ... ....... PMV
00034GGTTTCGGATGTTACAGCGTATCGCCATTCAAGTCTGGGAAGAASARS-
Cov Replicase 1A PMV
00035TCACTTGCTTCCGTTGAGGTGGCTCAGGCCATACTGGCATTACSARS-C
ov Replicase 1A
PMV_00036GGTTTCGGATGTTACAGCGTTTTGCGCCAGCGATAGTGACTTGSA
RS-Cov Replicase 1A PMV
00037TCACTTGCTTCCGTTGAGGTTCCCGTCAGGCAAAGTTGAAGG?
SARS-Cov Replicase IA PMV
00038GGTTTCGGATGTTACAGCGTGACGGCAATTCCTGTTTGAGCAGA!
SARS-Cov Replicase 1A PMV
00074AGCCGCTTGTCACAATGCCAATTSARS-Cov Replicase 1A PMV
00075CATCACCAAGCTCGCCAACAGTTSARS-Cov Replicase IA 51
WO 2005/005658 PMV_00076 PMV_00077 PMV_00078
AGGTTGCCATCATTTTGGCATCTT CTTTGCGCCAGCGATAGTGACTT
ATGGCACCCGTTTCTGCAATGG PMV_00079 I
TCGGGCAGCTGACACGAATGTAGA PMV 00080 1
GAATGGCGATGTAGTGGCTATTGA PMV00081 



PMV_00082 PMV_00083  PMV_00084  PMV_00085
TAATGCCGGCATCCAAACATAAT  TAGCCAGCGTGGTGGTTCATACAA
CTCCCGGCAGAAAGCTGTAAGCT  TATAGAGCCCGTGCTGGTGATGC
ATCGCCATTCAAGTCTGGGAAGAA PMV_00086 1
TGGCTCAGGCCATACTGGCATTAC ....................... _.,..
............._,.._..... .... _......._.... .._......
._......... PMV_00087 TTTGCGCCAGCGATAGTGACTTG PMV
00088 TTCCCGTCAGGCAAAGTTGAAGG 00089
GACGGCAATTCCTGTTTGAGCAGA  I PMV _  I
....................... _ ~..._ _. _ - ._ .........
TCACTTGCTTCCGTTGAGGATGAATTACCAAGTCAATGGTTAC  PMV 00004
) GGTTTCGGATGTTACAGCGTATAACCAGTCGGTACAGCTAC  PMV_00005
TCACTTGCTTCCGTTGAGGGAAGCTATTCGTCACGTTCG  PMV 00006
GGTTTCGGATGTTACAGCGTCTGTAGAAAATCCTAGCTGGAG PMV 00007
TCACTTGCTTCCGTTGAGGCCTCTCTTGTTCTTGCTCGCA PMV_00008 1
GGTTTCGGATGTTACAGCGTGTGAGCCGCCACACATG  PMV_00009
TCACTTGCTTCCGTTGAGGCTAACATGCTTAGGATAATGG PMV_00010
GGTTTCGGATGTTACAGCGTCAGGTAAGCGTAAAACTCATC PMV_00011
TCACTTGCTTCCGTTGAGGGCCTCTCTTGTTCTTGCTCGC
TCACTTGCTTCCGTTGAGGTACACACCTCAGCGTTG PMV 00013
TCACTTGCTTCCGTTGAGGCACCGTTTCTACAGGTTAGCTAACGA SARS-Cov
Replicase 1B  PMV 00014
GGTTTCGGATGTTACAGCGTAAATGTTTACGCAGGTAAGCGTAAAA
SARS-Cov Replicase 1B PMV_00015 



PMV00016 PCT/CN2003/000561 region SARS-Cov Replicase
IA SARS-Cov Replicase 1A SARS-Cov Replicase IA
SARS-Cov Replicase IA SARS Cov Replicase 1A SARS-Cov
Replicase IA  SARS-Cov Replicase 1A  .............._
SARS-Cov Replicase IA SARS-Cov Replicase 1A SARS-Cov
Replicase 1A  SARS-Cov Replicase 1A  SARS-Cov
Replicase IB  SARS-Cov Replicase 1B SARS-Cov Replicase
1B  SARS-Cov Replicase 1B SARS-Cov Replicase lB
SARS-Cov Replicase lB  SARS-Cov Replicase lB I
SARS-Cov Replicase lB SARS-Cov Replicase lB }  1
SARS-Cov Replicase lB
GGTTTCGGATGTTACAGCGTCACGAACGTGACGAAT SARS-Cov
Replicase lB PMV 00017
TCACTTGCTTCCGTTGAGGGCTTAGGATAATGGCCTCTC SARS-Cov
Replicase lB  ._.. .... _.._ ..... .......
._.............. ....................__......
......_._,.__.._....._............ ..._._.........
...................,.,....... _..e...... ..........
..................__ ........ ...... ......-..
................_....._ .....  PMV_00018
GGTTTCGGATGTTACAGCGTCCACGAATTCATGATCAACATCCC SARS-Cov
Replicase lB  52 WO 2005/005658 



sequence (5" --3 PMV_00019 PMV_00020 PMV_00055
PMV_00056  PMV_00057 .............................
PMV_00058  PMV_00059  PMV_00060 PMV_00061  PMV_00062
PMV_00063 PMV 00064  PMV00065 PMV00066  PMV_00067
TCACTTGCTTCCGTTGAGGGCTCGCAAACATAACACTTGC
GGTTTCGGATGTTACAGCGTGAGACACTCATAGAGCCTGTG
ATGAATTACCAAGTCAATGGTTAC ........... . . . . . .1, 1.
. . . ............... ATAACCAGTCGGTACAGCTAC
GAAGCTATTCGTCACGTTCG  CTGTAGAAAATCCTAGCTGGAG
CCTCTCTTGTTCTTGCTCGCA GTGAGCCGCCACACATG
CTAACATGCTTAGGATAATGG CAGGTAAGCGTAAAACTCATC
GCCTCTCTTGTTCTTGCTCGC  CACCGTTTCTACAGGTTAGCTAACGA
AAATGTTTACGCAGGTAAGCGTAAAA  TACACACCTCAGCGTTG
CACGAACGTGACGAAT 



I GCTTAGGATAATGGCCTCTC PCT/CN2003/000561 region
SARS-Cov Replicase 1B SARS-Cov Replicase 1B SARS-Cov
Replicase lB SARS-Cov Replicase 1B  SARS-Cov Replicase
1B  SARS-Cov Replicase IB  SARS-Cov Replicase 1B
SARS-Cov Replicase lB  SARS-Cov Replicase lB SARS-Cov
Replicase lB  PMV_00070  PMV_00071  PMSL 00003 I
PMSL_00004  PMSU_00005 GCTCGCAAACATAACACTTGC
GAGACACTCATAGAGCCTGTG CCAGCTCCAATAGGAATGTCGCACTC
TCCGCAGATGTACATATTACAATCTACG  TTAAATGCACCGGCCACGGTTTG
PMV_000100 ATAGCGCCAGGACAAACTGGTGTT  PMV_000101 j
TATATGCGCCAAGCTGGTGTGAGT PMV_000102
CGAGGCGGAGGTACAAATTGACAG PMV_000103
ATGAAGCCGAGCCAAACATACCAA .~_..._
_..._........._......_...__.._.............
..................................................._..
......_  PMV_00045 I
TCACTTGCTTCCGTTGAGGATGCACCGGCCACGGTTTGTG SARS-Cov
Spike glycoprotein gene  SARS-Cov Spike glycoprotein
gene  SARS-Cov Spike glycoprotein gene PMV00046
GGTTTCGGATGTTACAGCGTATGCGCCAAGCTGGTGTGAGTTGA SARS-Cov
Spike glycoprotein gene  



............._.._............._.__.._
_..__....a_.._..._........._. ......... ........
_.......... ...... ......_..,..,..._......._.._
...._........ .._. ..,.....................
............. _ _..._..,...,......_
..._......_......._._.._........__.._.... AAATAC PMV
00047 _1--.- GCTTCCG . I ---TTGAGGTGCTGGCGCTGCTCTTC..
... C SARS-Cov Spike glycoprotein gene SARS-Cov
Replicase lB  SARS-Cov Replicase 1B SARS-Cov Spike
glycoprotein gene SARS-Cov Spike glycoprotein gene 1
SARS-Cov Spike glycoprotein gene  ._  SARS-Cov Spike
glycoprotein gene  SARS-Cov Spike glycoprotein gene
53 WO 2005/005658 se quen q6(5'-3' PMV_00048 PMV_00049
......... ......................... PMV_00050
PMV_00051 PCT/CN2003/000561 egi on
GGTTTCGGATGTTACAGCGTCGGGGCTGCTTGTGGGAAGG SARS-Cov
Spike glycoprotein gene
TCACTTGCTTCCGTTGAGGATAGCGCCAGGACAAACTGGTGTT SARS-Cov
Spike glycoprotein gene  ............. -.....
.._...... ...... ,............._.................
.................. ..__..._....._._.........._
GGTTTCGGATGTTACAGCGTTATATGCGCCAAGCTGGTGTGAGT SARS-Cov
Spike glycoprotein gene
TCACTTGCTTCCGTTGAGGCGAGGCGGAGGTACAAATTGACAG SARS-Cov
Spike glycoprotein gene PMV_00052 1
GGTTTCGGATGTTACAGCGTATGAAGCCGAGCCAAACATACCAA SARS-Cov
Spike glycoprotein gene PMV_00096
ATGCACCGGCCACGGTTTGTG SARS-Cov Spike glycoprotein gene
SARS-Cov Spike glycoprotein gene  SARS-Cov Spike
glycoprotein gene 



PMV 00097 1 ATGCGCCAAGCTGGTGTGAGTTGA - ..... ......__-
....... ....... ...-....................
_...............  PMV_00098 TGCTGGCGCTGCTCTTCAAATACC
PMV_00099 I CGGGGCTGCTTGTGGGAAGG SARS-Cov Spike
glycoprotein gene In yet another example, the PCR is
conducted using at least one of the following  pairs
of primers for a non-SARS-CoV infectious organism
causing SARS-like symptoms  set forth in Table 19. 5
Table 19. Exemplary primers for non-SARS-CoV
infectious organism causing idSequence (5' -
3')species PMIA 00001TTTGTGCGACAATGCTTCAInfluenza A
virus PMIA 00002GACATTTGAGAAAGCTTGCCInfluenza A virus
PMIA 00003AGGGACAACCTNGAACCTGGInfluenza A virus PMIA
00004AGGAGTTGAACCAAGACGCATTInfluenza A virus PMIA
00005ACCACATTCCCTTATACTGGAGInfluenza A virus PMIA
00006TTAGTCATCATCTTTCTCACAACAInfluenza A virus PMIA
00007ACAAATTGCTTCAAATGAGAACInfluenza A virus PMIA
00003TGTCTCCGAAGAAATAAGATCCInfluenza A virus PMIA
00009GCGCAGAGACTTGAAGATGTInfluenza A Virus PMIA
00010CCTTCCGTAGAAGGCCCTInfluenza A virus PMIB
00001CACAATGGCAGAATTTAGTGAInfluenza B virus PMIB
00002GTCAGTTTGATCCCGTAGTGInfluenza B virus SARS-like
symptoms 54 WO 2005/005658 PCT/CN2003/000561 PMIB
00003CAGATCCCAGAGTGGACTCAInfluenza B Virus PMIB
00004TGTATTACCCAAGGGTTGTTACInfluenza B virus PMIB
00005GATCAGCATGACAGTAACAGGAInfluenza B virus PMIB
00006ATGTTCGGTAAAAGTCGTTTATInfluenza B virus PMIB
00007CCACAGGGGAGATTCCAAAGInfluenza B virus PMIB
00008GACATTCTTCCTGATTCATAATCInfluenza B virus PMIB
00009CAAACAACGGTAGACCAATATAInfluenza B virus PMIB
00010AGGTTCAGTATCTATCACAGTCTTInfluenza B virus PMIB
00011ATGTCCAACATGGATATTGACInfluenza B virus 



PMIB 00012GCTCTTCCTATAAATCGAATGInfluenza B virus PMIB
00013TGATCAAGTGATCGGAAGTAGInfluenza B virus PMIB
00014GATGGTCTGCTTAATTGGAAInfluenza B virus PMIB
00015ACAGAAGATGGAGAAGGCAAInfluenza B virus PMIB
00016ATTGTTTCTTTGGCCTGGATInfluenza B virus PMAd1
00001TGGCGGTATAGGGGTAACTGHuman adenovirus PMAd1
00002ATTGCGGTGATGGTTAAAGGHuman adenovirus PMAd1
00003TTTTGCCGATCCCACTTATCHuman adenovirus PMAd1
00004GCAAGTCTACCACGGCATTTHuman adenovirus PMAd2
00001CTCCGTTATCGCTCCATGTTHuman adenovirus PMAd2
00002AAGGACTGGTCGTTGGTGTCHuman adenovirus PMAd2
00003AAATGCCGTGGTAGATTTGCHuman adenovirus PMAd2
00004GTTGAAGGGGTTGACGTTGTHuman adenovirus PMAd3
00001TCCTCTGGATGGCATAGGACHuman adenovirus PMAd3
00002TGTTGGTGTTAGTGGGCAAAHuman adenovirus PMAd3
00003ACATGGTCCTGCAAAGTTCCHuman adenovirus PMAd3
00004GCATTGTGCCACGTTGTATCHuman adenovirus PMAd4
00001CGCTTCGGAGTACCTCAGTCHuman adenovirus PMAd4
00002CTGCATCATTGGTGTCAACCHuman adenovirus PMAd4
00003GGCACCTTTTACCTCAACCAHuman adenovirus PMAd4
00004TCTGGACCAAGAACCAGTCCHuman adenovirus 55 WO
2005/005658 PCT/CN2003/000561 PMAd5
00001GGCCTACCCTGCTAACTTCCHuman adenovirus PMAd5
00002ATAAAGAAGGGTGGGCTCGTHuman adenovirus PMAd5
00003ATCGCAGTTGAATGCTGTTGHuman adenovirus PMAd5
00004GTTGAAGGGGTTGACGTTGTHuman adenovirus
PMAd7_00001ACATGGTCCTGCAAAGTTCCHuman adenovirus PMAd7
00002GATCGAACCCTGATCCAAGAHuman adenovirus PMAd7
00003AACACCAACCGAAGGAGATGHuman adenovirus PMAd7
00004CCTATGCCATCCAGAGGAAAHuman adenovirus PMAd11
00001CAGATGCTCGCCAACTACAAHuman adenovirus PMAd11
00002AGCCATGTAACCCACAAAGCHuman adenovirus PMAd11
00003ACGGACGTTATGTGCCTTTCHuman adenovirus PMAd11
00004GGGAATATTGGTTGCATTGGHuman adenovirus 



PMAd21 00001ACTGGTTCCTGGTCCAGATGHuman adenovirus
PMAd21 00002AGCCATGTAACCCACAAAGCHuman adenovirus
PMAd21 00003CTGGATATGGCCAGCACTTTHuman adenovirus
PMAd21 00004CACCTGAGGTTCTGGTTGGTHuman adenovirus
PMAd23 00001TAATGAAAAGGGCGGACAAGHuman adenovirus
PMAd23 00002GCCAATGTAGTTTGGCCTGTHuman adenovirus
PMAd23 00003AACTCCGCGGTAGACAGCTAHuman adenovirus
PMAd23 00004CGTAGGTGTTGGTGTTGGTGHuman adenovirus PMV
x0061TCACTTGCTTCCGTTGAGGTTGGGGTGA HCoV-GC43
TGGGTTTCAGATTAA PMV a0062GGTTTCGGATGTTACAGCGTCTCGGGAA
HCoV-GC43 GATCGCCTTCTTCTA PMV
b0061TTGGGGTGATGGGTTTCAGATTAAHCoV-0C43 PMV
b0062CTCGGGAAGATCGCCTTCTTCTAHCoV-GC43 PMV
a0053TCACTTGCTTCCGTTGAGGTTGGGCTGG HCoV-229E
CGGTTTAGAGTTGA PMV a0054GGTTTCGGATGTTACAGCGTGTGCGACC
HCoV-229E GCCCTTGTTTATGG 56 WO 2005/005658
PCT/CN2003/000561 PMV
a0055TCACTTGCTTCCGTTGAGGGCGTTGTTG HCoV-229E
GCCTTTTTCTTGTCT PMV a0056GGTTTCGGATGTTACAGCGTGCCCGGC
HCoV-229E ATTATTTCATTGTTCTG PMV
a0057TCACTTGCTTCCGTTGAGGACAAAAGCC HCoV-229E
GCTGGTGGTAAAG PMV a0058GGTTTCGGATGTTACAGCGTCAGAAATC
HCoV-229E 



ATAACGGGCAAACTCA PMV a0059TCACTTGCTTCCGTTGAGGAAGAGTTAT
HCoV-229E TGCTGGCGTTGTTGG PMV
a0060GGTTTCGGATGTTACAGCGTGCCCGGC HCoV-229E
ATTATTTCATTGTTCTG PMV
b0053TTGGGCTGGCGGTTTAGAGTTGAHCoV-229E PMV
b0054GTGCGACCGCCCTTGTTTATGGHCoV-229E PMV
b0055GCGTTGTTGGCCTTTTTCTTGTCTHCoV-229E PMV
b0056GCCCGGCATTATTTCATTGTTCTGHCoV-229E PMV
b0057ACAAAAGCCGCTGGTGGTAAAGHCoV-229E PMV
b0058CAGAAATCATAACGGGCAAACTCAHCoV-229E PMV
b0059AAGAGTTATTGCTGGCGTTGTTGGHCoV-229E PMV
b0060GCCCGGCATTATTTCATTGTTCTGHCoV-229E PMHE
00001GGTGGTAACCCCTCGCAGGAHuman enteric coronaviruse
PMHE 00002TGGCTCTTCCCTTTGGGCACTHuman enteric
coronaviruse PMHE 00003GAGAATGAACCTTATGTCGGCACCTGHuman
enteric coronaviruse PMHE
00004TTCCGCAAGTCTTTCACTTTCTCCAAHuman enteric
coronaviruse PMHE 00005CAGCTTTCAGCCAGGGACGTGTHuman
enteric coronaviruse PMHE
00006TTTCCAGCTTTTGCGCAGTGGTHuman enteric coronaviruse
PMHE 00007TCTGTTTTGGTGCAGGTCAATTTGTGHuman enteric
coronaviruse PMHE 00008ATGAACCAGGTCGTAAGCATCCTCAAHuman
enteric coronaviruse PMHE
00009GTTGCTTGTCAACCCCCGTACTGTTAHuman enteric
coronaviruse PMHE 00010AGGACACCTGCCATAGGGGTAGAGAGHuman
enteric coronaviruse 57 WO 2005/005658
PCT/CN2003/000561 PMHE_00011GGTTGTTGACTCGCGGTGGAHuman
enteric coronaviruse PMHE
00012GGGGTAGAGAGGCCAAACACTGCHuman enteric coronaviruse
PMRh_00001ACATGGTCCCATTGGATTGTHuman rhinovirus PMRh
00002TGAGGAAATCTTTCGCCACTHuman rhinovirus PMRh
00003ATGTTGCCCCCTAGTCTGTGHuman rhinovirus PMRh
00004TTCTGAAGGTGGTGTGTTGCHuman rhinovirus PMRh
00005TGGTATTCATGTTGGCGGTAHuman rhinovirus PMRh
00006ACAGCAGGTTCCTTGTCACCHuman rhinovirus 



PM 00007TCTTGCCTCCAATGGCTAGTHuman rhinovirus PMRh
00003TGACATGCCTGCATTGAGTTHuman rhinovirus PMRh
00009TCCCAATATGCCCTCTTCAGHuman rhinovirus PMRh
00010CGCTGATGGGGATTGAGTATHuman rhinovirus PMRh
00011TGTGCTCAGTGTGCTTCCTCHuman rhinovirus PMRh
00012TGCACCCATGATGACAATCTHuman rhinovirus PMRh
00013GCAGTTCTTGCCAAAGAAGGHuman rhinovirus PMRh
00014TGAAGGGTTTTTGGTCCATCHuman rhinovirus PMRh
00015TGCCTGATGCCCTTAAAAACHuman rhinovirus PMRh
00016GGGTGTGATTGTACCCGACTHuman rhinovirus PMMP
00001CTTAACAGTTGTATGCATTGGAAACTMycoplasma pneumoniae
PMMP 00002GTTTACGGTGTGGACTACTAGGGTATMycoplasma
pneumoniae PMMP
00003CTATGCTGAGAAGTAGAATAGCCACAMycoplasma pneumoniae
PMMP 00004TGGTACAGTCAAACTCTAGCCATTACMycoplasma
pneumoniae PMMP
00005ATACCCTAGTAGTCCACACCGTAAACMycoplasma pneumoniae
PMMP 00006ATGTCAAGTCTAGGTAAGGTTTTTCGMycoplasma
pneumoniae PMMP 00007AGGCGAAAACTTAGGCCATTMycoplasma
pneumoniae PMMP 00006CCGTCAATTCCGTTTGAGTTMycoplasma
pneumoniae PMMP 00009CGACGGTACACGAAAAACCTMycoplasma
pneumoniae PMMP 00010TCCCTTCCTTCCTCCAATTTMycoplasma
pneumoniae PMR 00001ATTCCCATGGAGAAACTCCTAGATRubella
virus PMR00002GTGATCACTGACCTGCATCTGRubella virus 58 WO
2005/005658 PCT/CN2003/000561 PMR
00003GTAAGAGACCACGTCCGATCAATRubella virus
PMR00004GAGGACGTGTAGGGCTTCTTTAGRubella virus PMR
00005ATCGGACCTCGCTTAGGACTRubella virus PMR
00006CTGGGTATCACGGCTACGATRubella virus PMR
00007AGAGACCACGTCCGATCAATRubella virus PMR
00003TGAGGACGTGTAGGGCTTCTRubella virus PMR
00009GTCAACGCCTACTCCTCTGGRubella virus PMR
00010GTCTTGTGAGGGTGCTGGACRubella virus PMM
00001CACATTGGCATCTGAACTCGMeasles virus PMM
00002TCTGTTTGACCCTCCTGTCCMeasles virus PMM
00003AGATTGCAATGCATACTACTGAGGACMeasles virus 



PMM00004ATGCAGTGTCAATGTCTAGAGGTGTMeasles virus PMM
00005CAATGCATACTACTGAGGACAGGAMeasles virus PMM
00006ATGCAGTGTCAATGTCTAGAGGTGMeasles virus PMM
00007TACCATCAGAGGTCAATTCTCAAAMeasles virus PMM
00003CTACTTCAAACACTCGGTACATGCMeasles virus PMM
00009CATGTCGCTGTCTCTGTTAGACTTMeasles virus PMM
00010CAAGCCTGGATTTCTTATAACACCMeasles virus
PMRSV_00001AAACCAAAGAAGAAACCAACCATHuman respiratory
syncytial virus PMRSV
00002TGTTCTAATGTGGTTGTGTCGAGHuman respiratory
syncytial virus PMRSV
00003TGCTAAAAGAGATGGGAGAAGTGHuman respiratory
syncytial virus PMRSV
00004ATCCTTTGGTATGAGACCCTTGTHuman respiratory
syncytial virus PMRSV
00005ACAAGGGTCTCATACCAAAGGATHuman respiratory
syncytial virus PMRSV
00006GCTAAAACTCCCCATCTTAGCATHuman respiratory
syncytial virus 59 WO 2005/005658 PCT/CN2003/000561
PMRSV 00007TTTATGATGCAGCCAAAGCAHuman respiratory
syncytial virus PMRSV 00008TCCATGAAATTCAGGTGCAAHuman
respiratory syncytial virus PMRSV
00009AAAAACACCAGCCAAAACGAHuman respiratory syncytial
virus PMRSV`00010CTGTGGGTGTTTGTGTGGAGHuman respiratory
syncytial virus PMRSV_00011CCAAAGCATATGCAGAGCAAHuman
respiratory syncytial virus PMRSV
00012TCCATGAAATTCAGGTGCAAHuman respiratory syncytial
virus PMP100001GCATGGAAACTAGCAGCACAParainfluenza
PMPI00002GGTGTTGTGGTCTTCGAGGTParainfluenza 



PMPI 00003GGCTCCATAGTATCATCGACAACParainfluenza
PMPI_00004CCTAGAGGCCCTGTGTATACCTTParainfluenza
PMPI00005ACACAACAAACAATGCAAACAACParainfluenza
PMPI00006TTAACATGCGCTTAGCAAATACAParainfluenza
PMP100007TTAGCTCACTCATTGGACACAGAParainfluenza
PMPI00008GTCTCTCGTTTTGACAATGAACCParainfluenza
PMPI00009TCTCACTACAAACGGTGTCAATGParainfluenza
PMPI00010TCTAGATCCGCATTCTCTCTTTGParainfluenza
PMPI00011ACAGATGGGTTCATTGTCAAAACParainfluenza
PMPI00012GCTTTGACCAACACTATCCAAACParainfluenza
PMPI00013GCTGAACACCCAGATTTACAAAGParainfluenza
PMPI00014ACAGCTCTCCATTTCATGGTTTAParainfluenza
PMPI00015ATATGCATTTGTCAATGGAGGAGParainfluenza
PMPI00016CATTTGGTGTGTAAAATGCAAGAParainfluenza
PMPI00017CACAGAACACCAGAACAACAAGAParainfluenza
PMPI00018TTGGGACTGTTAACCAATACACCParainfluenza 60 WO
2005/005658 PCT/CN2003/000561
PMME_00001CATCCCAAAAATTGCCAGATHuman metapneumovirus
PMME_00002TTTGGGCTTTGCCTTAAATGHuman metapneumovirus
PMME_00003ACACCCTCATCATTGCAACAHuman metapneumovirus
PMME_00004GCCCTTCTGACTGTGGTCTCHuman metapneumovirus
PMME_00005CGACACAGCAGCAGGAATTAHuman metapneumovirus
PMME_00006TCAAAGCTGCTTGACACTGGHuman metapneumovirus In
yet another example, the PCR is conducted using at
least one of the following  pairs of primers for a
non-SARS-CoV infectious organism damaging the
subject's  immune system set forth in Table 20. 5
Table 20. Exemplary primers for non-SARS-CoV
infectious organism  damaging the subject's immune
system idsequence (5' - 3')species
PMTTV_00001TGGGGCCAGACTTCGCCATATTV
PMTTV_00002AGCTTCCGCCGAGGATGACCTTV
PMTTV_00003CTTGGGGGCTCAACGCCTTCTTV
PMTTV_00004GCGAAGTCTGGCCCCACTCATTV 



PMTTV_00005CCACAGGCCAACCGAATGCTTTV
PMTTV_00006AGCCCGAATTGCCCCTTGACTTV
PMTTV_00007AGCGAATCCTGGGAGTCAAACTCAGTTV
PMTTV_00008GGCCTCGTACTCCTCTTTCCAGTCATTV
PMTTV_00009GCCCCTTTGCATACCACTCAGACATTTV
PMTTV_00010TGGAATGTGAGTTCCGGTGAGTTGTTTV
PMTTV_00011TGTCAGTAACAGGGGTCGCCATAGATTV
PMTTV_00012TGTGACGTATGGACGACCTTTGACCTTV
PMV_11047CACAGACAGAGGAGAAGGCAACTTV
PMV_11048AATAGGCACATTACTACTACCTCCTGTTV PMTP
00001GCGGTCGGTAGGAGGATAAAGGAAATP PMTP
00002CCGGGGATTTGTCTACAGGGTTTCTTP 61 WO 2005/005658
PCT/CN2003/000561 PMTP
00003CAGACGCTCATCCAACTCCTGAGAATP PMTP
00004CCGTTGTACCGTCTTTTTGGACGTTTP PMTP
00005CACGCTCTACCTCATTCGAGAGCAATP PMTP
00006GTTGTGTTGCAACGAACACGCTACATP PMTP
00007AGCGGTCGGTAGGAGGATAAAGGAATP PMTP
00008ACCGGGGATTTGTCTACAGGGTTTCTP PMV
11025AACACGATCCGCTACGACTACTACTP PMV
11026CCCTATACCCGTTCGCAATCAAAGTP PMHIVI
00001ATGGGCGCAGCCTCAATGACHIVI PMHIVI
00002CCCCAAATCCCCAGGAGCTGHIVI PMHIVI
00003GGGACAGCTACAACCATCCCTTCAGHIVI PMHIVI
00004GACCTGATTGCTGTGTCCTGTGTCAHIVI PMHIVI
00005GGGATGGAAAGGATCACCAGCAATAHIVI PMHIVI
00006GTCTGGTGTGGTAAGTCCCCACCTCHIVI PMHIVI
00007AAGGATCAACAGCTCCTGGGGATTTHIVI PMHIVI
00008TTCTTGCTGGTTTTGCGATTCTTCAHIVI PMV
11055TAATCCACCTATCCCAGTAGGAGAAATHIVI PMV
11056GGTCCTTGTCTTATGTCCAGAATGCHIVI PMV
11057TGGGAAGTTCAATTAGGAATACCACHIVI PMV
11058TCCTACATACAAATCATCCATGTATTGHIVI PMHGV
00001GCCGGCGATGACTGCTTGATHGV 



PMHGV 00002TCCGGAAGTCCGTGGTCAGGHGV PMHGV
00003ACGGTGGGAGTCGCGTTGACHGV PMHGV
00004GGCCACGCAAACCAACAAGGHGV PMHGV
00005CGGCCAAAAGGTGGTGGATGHGV PMHGV
00006CGGGCTCGGTTTAACGACGAHGV PMHGV
00007GCCACGGGCAAAATCAGTGGHGV PMHGV
00008TGTCGCGATCCGATGATCCAHGV PMHGV
00009CGCGTGTGAGCTAAAGTGGGAAAGTHGV PMHGV
00010ATCGTCACCAACAGGAAGACCATGAHGV 62 WO 2005/005658
PCT/CN2003/000561 PMHGV
00011TCGCTCTCGGGTTGGTTTTGTATTCHGV PMHGV
00012CATCCACCTTAGGCTCCCTGTTGACHGV PMV
11045GGGTTGGTAGGTCGTAAATCCCHGV PMV
11046GTACGTGGGCGTCGTTTGCHGV PMV
11001CCTTTCCACCATCCAGCAGTHEV PMV
11002CGAGCTTTACCCACCTTCAGCHEV PMHEV
00001CTGGCGGTGGGCTCTGTCATHEV PMHEV
00002ACCGAGGCGGGAGCAAGTCTHEV PMHEV
00003ACGGGCGGATCGATTGTGAGHEV PMHEV
00004GGCAGCGACATAGCGCACCTHEV PMHEV
00005AGCTCACCACCACGGCTGCTHEV PMHEV
00006CTGAGACGACGGGGCGAGAGHEV PMHEV
00007ATCGCGCCCCTTTTCTGTCCHEV PMHEV
00008GGGGGCGACCATCAAGTGTGHEV PMHDV
00001GACGGGCCGGCTGTTCTTCTHDV PMHDV
00002GACTCCGGGCCTGGGAAGAGHDV PMHDV
00003ACTCCGGCCGAAAGGTCGAGHDV PMHDV
00004GGCGGAACACCCACCGACTAHDV PMHDV
00005CCATGACTCTGGAGACATCCTGGAAHDV PMHDV
00006CGTCAGAGCTCTCTGTTCGCTGAAGHDV PMHDV
00007CCTTCTCTCGTCTTCCTCGGTCAACHDV PMHDV
00008CCGAACGGACCAGATGGAGATAGACHDV PMHDV
00009GCTCCCGAGAGGGATAAAACGGTAAHDV PMHDV
00010GAGTGCTCTCCAAACTTGGCAGTTGHDV 



PMHDV 00011TCTCGTCTTCCTCGGTCAACCTCTTHDV PMHDV
00012CCGAACGGACCAGATGGAGATAGACHDV PMV
11041AACATTCCGAAGGGGACCGTHDV PMV
11042GGCATCCGAAGGAGGACGHDV PMHCV
00001GGCGCTGGAAAGAGGGTCTACTACCHCV PMHCV
00002TGTTCAAGCTGATCCCTGGCTATGAHCV 63 WO 2005/005658
PCT/CN2003/000561
PMHCV_00003ACATCTGGGACTGGATATGCGAGGTHCV
PMHCV_00004ATCCTCATCGTCCCGTTTTTGACATHCV
PMHCV_00005TGTGCCAGGACCATCTTGAATTTTGHCV
PMHCV_00006AGGCGGATCAAACACTTCCACATCTHCV
PMHCV_00007GGGGTGCAAATGATACGGATGTCTTHCV
PMHCV_00008AGAGTATGTGGCTTCCGGATGCTTGHCV
PMHCV_00009ACACGCCGTGGGCCTATTCAHCV
PMHCV_00010GCCGGGACCTTGGTGCTCTTHCV
PMHCV_00011CACGCCGTGGGCCTATTCAGHCV
PMHCV_00012GCCGGGACCTTGGTGCTCTTHCV
PMV_11039CTCGCAAGCACCCTATCAGGCAGTHCV
PMV_11040GCAGAAAGCGTCTAGCCATGGCGTHCV
PMHCMV_00001GCGCCTGCTGCTCGAAATGTHCMV
PMHCMV_00002GTCGCGGCTGTTGCGGTAGTHCMV
PMHCMV_00003CCCCACGTCCATCTGCGTCTHCMV
PMHCMV_00004GCCCCCAGCAGTCTCACCAGHCMV
PMHCMV_00005GCTCACGCACCCTGGAGGACHCMV
PMHCMV_00006AGTTCCAGCCCACGCACCAGHCMV
PMHCMV_00007GTGCAGTTTAGGTGGCAGTTCATGCHCMV
PMHCMV_00008GGAAAGGGGAGGGTAGAAACGTGAGHCMV
PMHCMV_00009TGTGATTGCGTGTGCAGTTTAGGTGHCMV
PMHCMV_00010GGGGAGGGTAGAAACGTGAGTCTCCHCMV
PMV_11051ATTCCAAGCGGCCTCTGATAAHCMV
PMV_11052TCTTCCTCTGGGGCAACTTCCHCMV
PMHBV_00001TCGCAGTCCCCAACCTCCAAHBV
PMHBV_00002CAGGGTCCCGTGCTGGTTGTHBV
PMHBV_00003GCAGCCGGTCTGGAGCAAAAHBV 



PMHBV 00004GCAGACGGAGAAGGGGACGAHBV
PMHBV_00005CGCCTCATTTTGCGGGTCACHBV
PMHBV_00006TGGTTGGCTTGTGGCCAGTGHBV 64 WO 2005/005658
PCT/CN2003/000561
PMHBV_00007ATCAAGGTATGTTGCCCGTTTGTCCHBV
PMHBV_00008AGGCCCACTCCCATAGGTATTTTGCHBV
PMHBV_00009CCTAGGACCCCTGCTCGTGTTACAGHBV
PMHBV_00010GCGATAACCAGGACAAATTGGAGGAHBV
PMHBV_00011CTGCGCACCATTATCATGCAACTTTHBV
PMHBV_00012AGTAGATCCCGGACGGAAGGAAAGAHBV
PMV_11037GTTCAAGCCTCCAAGCTGTGHBV
PMV_11038TCAGAAGGCAAAAAAGAGAGTAACTHBV
PMHAV_00001GATGTTTGGGACGTCACCTTHAV
PMHAV_00002CTGGATGAGAGCCAGTCCTCHAV
PMHAV_00003ATTGCATTGGCAACCAAAATHAV
PMHAV_00004ATCTCATTGGGCATCCTGACHAV
PMHAV_00005GACTGGAGGTTGGGAAACAAHAV
PMHAV_00006AGCAGCCAGAGAGAATCCAAHAV
PMHAV_00007TAAGCATTTTTCCCGCAAAGHAV
PMHAV_00008AGGCATTCATGACCCATCTCHAV
PMHAV_00009CCAACCAAATATCATTCAGGTAGACHAV
PMHAV_00010GACTTCGTGTACCTATTCACTCGATHAV
PMHAV_00011GGGTTTCCTTATGTTCAAGAAAAATHAV
PMHAV_00012CCAAAACTTTCTCTAATGGTCTCAAHAV
PMV_11035TTTTGCTCCTCTTTACCATGCTATGHAV
PMV_11036GGAAATGTCTCAGGTACTTTCTTTGHAV
PMEBV_00001AACCCAATAGCATGACAGCCAATCCEBV
PMEBV_00002TCAGCCCCAGAGACACGGTATATGAEBV
PMEBV_00003TGAACCTGGGACCTATTGATGCAGAEBV PMEBV
00004CAGGGGAATCTCTGCCAACTTTGAGEBV PMEBV
00005TGCACAGTGACAGTGGGAGAAACACEBV
PMEBV_00006AAGAATGGAAAGGGTTGGCAGTGTGEBV PMEBV
00007GTGCACAGTGACAGTGGGAGAAACAEBV
PMEBV_00008AAGAATGGAAAGGGTTGGCAGTGTGEBV 



65 WO 2005/005658 PCT/CN2003/000561 PMV
11053CCCACGCGCGCATAATGEBV PMV
11054TTCACTTCGGTCTCCCCTAGEBV PMB19
00001TGGGCCGCCAAGTACAGGAAB19 PMB19
00002GGGTTGCCCGCCTAAAATGGB19 PMB19
00003CCCTATTAGTGGGGCAGCATGTGTTB19 PMB19
00004CCACCAAGCTTTTCCCTGCTACATCB19 PMB19
00005CAGTGTCACAGCCATACCACCACTGB19 PMB19
00006TGCTGGGTTCCTTTATTGGGGAAATB19 PMB19
00007CCCATTGCATTAATGTAGGGGCTTGB19 PMB19
00008ATCACTTTCCCACCATTTGCCACTTB19 PMV
11049CCTTTCCACCATCCAGCAGTB19 PMV
11050CGAGCTTTACCCACCTTCAGCB19 In yet another example,
the PCR is conducted using at least one of the
following  pairs of primers for a non-SARS-CoV
coronaviridae virus set forth in Table 21. 5 Table 21.
Exemplary primers for non-SARS-CoV coronaviridae virus
seqid  PMIBV 00001  PMIBV_00002  PMIBV_00003  PMIBV
00004  PMMHV_00001  PMMHV_00002  PMMHV_00003
PMMHV_00004  PMEQ_00001  PMEQ00002  PMEQ_00003
sequence(5'-3')  GGAACAGGACCTGCCGCTGA
ATCAGGTCCGCCATCCGAGA  AAAGGTGGAAGAAAACCAGTCCCAGA
GCCATCCGAGAATCGTAGTGGGTATT  



CAGCGCCAGCCTGCCTCTAC  TGCTGCACTGGGCACTGCTT
GGAAATTACCGACTGCCCTCAAACA  TGATTATTTGGTCCACGCTCGGTTT
TCCCGCGCATCCAGTAGAGC  CTGCGGCTTTGTGGCATCCT
TTTGCTGAAGGACAAGGTGTGCCTA 66 WO 2005/005658 PMEQ_00004
PMCA_00001  PMCA_00002  PMCA_00003  PMCA_00004
PMFE_00001  PMFE_00002  PMFE_00003  PMFE 00004
PMPEDV_0000I  PMPEDV_00002  PMPEDV_00003  PMPEDV_00004
PMPTGV_00001  PMPTGV_00002  PMPTGV_00003  PMPTGV_00004
PMBOV_00001  PMBOV_00002  PMBOV_00003  PMBOV_00004
PMFIPV_00001  PMFIPV_00002  PMFIPV_00003  PMFIPV_00004
PMR 00001  PMR 00002  



PMR 00003  PMR 00004  PMPHEV_00001
CCAGAAGACTCCGTCAATGTTGGTG  AAAAACGTGGTCGTTCCAATTCTCG
CCATGCGATAGCGGCTTTGTCTATT  TGGGAACGGTGCCAAGCATT
GCCACCTCTGATGGACGAGCA  CGCGTCAACTGGGGAGATGAA
GCGCGCCTGTCTGTTCCAAT  GAGTCTTCTGGGTTGCAAAGGATGG
CCCCTGGATTGAGACCTGTTTCTTG  GCAGCATTGCTCTTTGGTGGTAATG
TGCTGAATGGTTTCACGCTTGTTCT  CCGCAAACGGGTGCCATTAT
TCGCCGTGAGGTCCTGTTCC  TCGCTCCAATTCCCGTGGTC
ACGTTGGCCCTTCACCATGC  CAAGCATTACCCACAATTGGCTGAA
TTCTTTTGCCACTTCTGATGGACGA  TTCCTTTAAAACAGCCGATGGCAAC
TCGGAATAGCCTCATCGCTACTTGG  TTCCGCCTGGCACGGTACTC
TGGCTTAGCGGCATCCTTGC  CACCATGGCCTCAGCCTTGA
GTGCCGCCAACCTGCCAGTA  GGTCTTGGCACTGTGGATGATGATT
GAAAAAGGGACAGCTACAGCGGATG  CCCAATCAGAATTTTGGAGGCTCTG
AGCGAATTGCACCTGAATACTGCAA  TGACCAAACCGAGCGTGCAG
CAGTGGCGGGGATTCCATTG  AGCGTCAACTGCTGCCACGA
PCT/CN2003/000561 67 WO 2005/005658 



PMPHEV_00002  PMPHEV 00003  PMPHEV 00004  PMPV_00001
PMPV_00002  PMPV_00003  PMPV_00004  PMTK-00001
PMTK_00002  PMTK00003  PMTK-00004  PMSDAV 00001
PMSDAV_00002  PMSDAV_00003  PMSDAV 00004
AGTACCGTGCCAGGCGGAAA  AAGGTGTGCCTATTGCACCAGGAGT
ACTAGCGACCCAGAAGACTCCGTCA  AGAAGACCACTTGGGCTGACCAAAC
TTGGCAATAGGCACTCCTTGTCCTT  GCGCCAGCCTGCCTCTATTG
TGGGGCCCCTCTTTCCAAAA  ATGGCTCACCGCCGGTATTG
TGGGCGTCACTCTGCTTCCA  GCTAAGGCTGATGAAATGGCTCACC
TCCAAAAAGACAAGCATGGCTGCTA  TCTATGTTGAAGGCTCGGGAAGGTC
TACTTGCTTAGGCTGTCCGGCATCT  AGCAGTGCCCAGTGCAGCAG
TGGGTTCATCAACGCCACCA PCT/CN2003/000561 D. SARS-CoV and
non-SARS-CoV infectious organism primers, probes,  lit
and uses thereof 5 In still another aspect, the
present invention is directed to an oligonucleotide
primer for amplifying a SARS-CoV and/or a non-SARS-CoV
infectious organism  nucleotide sequence, which
oligonucleotide primer comprises a nucleotide sequence
that:  



a) hybridizes, under high stringency, with a target
SARS-CoV or a non-SARS-CoV  infectious organism
nucleotide sequence, or a complementary strand
thereof, that is set 10 forth in Table 18 or Tables
19-21; or b) has at least 90% identity to a target
SARS-CoV  or a non-SARS-CoV infectious organism
nucleotide sequence comprising a nucleotide  sequence,
or a complementary strand thereof, that is set forth
in Table 18 or Tables  19-21. The present primers can
comprise any suitable types of nucleic acids, e.g.,
DNA,  15 RNA, PNA or a derivative thereof. Preferably,
the primers comprise a nucleotide 68 WO 2005/005658
PCT/CN2003/000561 sequence, or a complementary strand
thereof, that is set forth in Table 18 or Tables
19-21. In a specific embodiment, the present invention
is directed to a kit for amplifying  a SARS-CoV or a
non-SARS-CoV infectious organism nucleotide sequence,
which kit 5 comprises: a) an above-described primer;
and b) a nucleic acid polymerase that can  amplify a
SARS-CoV or a non-SARS-CoV infectious organism
nucleotide sequence  using the probe. Preferably, the
nucleic acid polymerase is a reverse transcriptase. In
yet another aspect, the present invention is directed
to an oligonucleotide probe  for hybridizing to a
SARS-CoV or a non-SARS-CoV infectious
organismnucleotide 10 sequence, which oligonucleotide
probe comprises a nucleotide sequence that: a)
hybridizes, under high stringency, with a target
SARS-CoV or a non-SARS-CoV  infectious organism
nucleotide sequence, or a complementary strand
thereof, that is set  forth in Table 13 or Tables
15-17; or b) has at least 90% identity to a target
SARS-CoV  or a non-SARS-CoV infectious organism
nucleotide sequence comprising a nucleotide 15
sequence, or a complementary strand thereof, that is
set forth in Table 13 or Tables  15-17. The present
probes can comprise any suitable types of nucleic
acids, e.g., DNA,  RNA, PIMA or a derivative thereof.
Preferably, the probes comprise a nucleotide
sequence, or a complementary strand thereof, that is
set forth in Table 13 or Tables 15-17. 20 Also
preferably, the probes are labeled, e.g., a chemical,
an enzymatic, an immunogenic,  a radioactive, a
fluorescent, a luminescent and a FRET label. In a
specific embodiment, the present invention is directed
to a kit for  hybridization analysis of a SARS-CoV
and/or a non-SARS-CoV infectious organism  nucleotide
sequence, which kit comprises: a) an above-described
probe; and b) a means 25 for assessing a hybrid formed
between a SARS-CoV and/or a non-SARS-CoV infectious
organism nucleotide sequence and said probe. 



The oligonucleotide primers and probes can be produced
by any suitable method.  For example, the probes can
be chemically synthesized (See generally, Ausubel
(Ed.)  Current Protocols in Molecular Biology, 2.11.
Synthesis and purification of 30 oligonucleotides,
John Wiley & Sons, Inc. (2000)), isolated from a
natural source, 69 WO 2005/005658 PCT/CN2003/000561
produced by recombinant methods or a combination
thereof. Synthetic oligonucleotides  can also be
prepared by using the triester method of Matteucci et
al., J. Am. Chem. Soc.,  3:3185-3191 (1981).
Alternatively, automated synthesis maybe preferred,
for example,  on a Applied Biosynthesis DNA
synthesizer using cyanoethyl phosphoramidite 5
chemistry. Preferably, the probes and the primers are
chemically synthesized. Suitable bases for preparing
the oligonucleotide probes and primers of the present
invention may be selected from naturally occurring
nucleotide bases such as adenine,  cytosine, guanine,
uracil, and thymine. It may also be selected from
nonnaturally  occurring or "synthetic" nucleotide
bases such as 8-oxo-guanine, 6-mercaptoguanine, 10
4-acetylcytidine, 5-(carboxyhydroxyethyl) uridine,
2'-O-methylcytidine,
5-carboxymethylamino-methyl-2-thioridine,
5-carboxymethylaminomethyl uridine,  dihydrouridine,
2'-O-methylpseudouridine, beta-D-galactosylqueosine,
2'-Omethylguanosine, inosine, N6
-isopentenyladenosine, 1-methyladenosine,
1-methylpseudouridine, 1-methylguanosine,
1-methylinosine, 2,2-dimethylguanosine, 15
2-methyladenosine, 2-methylguanosine,
3-methylcytidine, 5-methylcytidine, N6
-methyladenosine, 7-methylguanosine,
5-methylaminomethyluridine,
5-methoxyaminomethyl-2-thiouridine,
beta-D-mannosylqueosine,
5-methoxycarbonylmethyluridine, 5-methoxyuridine,
2-methylthio-N6  -isopentenyladenosine, 20
N-((9-.beta.-D-ribofuranosyl-2-methylthiopurine-6-yl)c
arbamoyl)threonine,
N-((9-beta-D-ribofuranosylpurine-6-yl)
N-methylcarbamoyl) threonine,  uridine-5-oxyacetic
acid methylester, uridine-5-oxyacetic acid,
wybutoxosine,  pseudouridine, queosine,
2-thiocytidine, 5-methyl-2-thiouridine, 2-thiouridine,
2-thiouridine, 5-methyluridine,
N-((9-beta-D-ribofuranosylpurine-6-yl) carbamoyl) 25
threonine, 2'-O-methyl-5-methyluridine,
2'-O-methyluridine, wybutosine, and
3-(3-amino-3-carboxypropyl) uridine. Likewise,
chemical analogs of oligonucleotides (e.g.,
oligonucleotides in which  the phosphodiester bonds
have been modified, e.g., to the methylphosphonate,
the  phosphotriester, the phosphorothioate, the
phosphorodithioate, or the phosphoramidate) 30 may
also be employed. Protection from degradation can be
achieved by use of a "3'-end 



70 WO 2005/005658 PCT/CN2003/000561 cap" strategy by
which nuclease-resistant linkages are substituted for
phosphodiester  linkages at the 3' end of the
oligonucleotide (Shaw et al., Nucleic Acids Res.,
19:747  (1991)). Phosphoramidates, phosphorothioates,
and methylphosphonate linkages all  function
adequately in this manner. More extensive modification
of the phosphodiester 5 backbone has been shown to
impart stability and may allow for enhanced affinity
and  increased cellular permeation of
oligonucleotides. (Milligan et al., J. Med. Chem.,
36:1923 (1993)). Many different chemical strategies
have been employed to replace the  entire
phosphodiester backbone with novel linkages. Backbone
analogues include  phosphorothioate,
phosphorodithioate, methylphosphonate,
phosphoramidate, 10 boranophosphate, phosphotriester,
formacetal, 3 '-thioformacetal, 5'-thioformacetal,
5'-thioether, carbonate, 5'-N-carbamate, sulfate,
sulfonate, sulfamate, sulfonamide,  sulfone, sulfite,
sulfoxide, sulfide, hydroxylamine, methylene
(methylimino) (MMI) or  methyleneoxy (methylimino)
(MOMI) linkages. Phosphorothioate and
methylphosphonate-modified oligonucleotides are
particularly preferred due to their 15 availability
through automated oligonucleotide synthesis. The
oligonucleotide may be a  "peptide nucleic acid" such
as described by (Milligan et al., J. Med. Chem.,
36:1923  (1993)). The only requirement is that the
oligonucleotide probe should possess a  sequence at
least a portion of which is capable of binding to a
portion of the sequence of a target SARS-CoV sequence.
20 Hybridization probes or amplification primers can
be of any suitable length.  There is no lower or upper
limits to the length of the probe or primer, as long
as the  probe hybridizes to the SARS-CoV or the
non-SARS-CoV infectious organism target  nucleic acids
and functions effectively as a probe or primer (e.g.,
facilitates detection or  amplification). The probes
and primers of the present invention can be as short
as 50, 25 40, 30, 20, 15, or 10 nucleotides, or
shorter. Likewise, the probes or primers can be as
long as 20, 40, 50, 60, 75, 100 or 200 nucleotides, or
longer, e.g., to the full length of the  SARS-CoV or
the non-SARS-CoV infectious organism target sequence.
Generally, the  probes will have at least 14
nucleotides, preferably at least 18 nucleotides, and
more  preferably at least 20 to 30 nucleotides of
either of the complementary target nucleic acid 30
strands and does not contain any hairpin secondary
structures. In specific embodiments, 71 WO 2005/005658
PCT/CN2003/000561 the probe can have a length of at
least 30 nucleotides or at least 50 nucleotides. If
there  



is to be complete complementarity, i.e., if the strand
contains a sequence identical to that  of the probe,
the duplex will be relatively stable under even
stringent conditions and the  probes may be short,
i.e., in the range of about 10-30 base pairs. If some
degree of 5 mismatch is expected in the probe, i.e.,
if it is suspected that the probe would hybridize to
a variant region, or to a group of sequences such as
all species within a specific genus,  the probe may be
of greater length (i.e., 15-40 bases) to balance the
effect of the  mismatch(es). The probe need not span
the entire SARS-CoV or the non-SARS-CoV infectious  10
organism target gene. Any subset of the target region
that has the potential to  specifically identify
SARS-CoV or the non-SARS-CoV infectious organism
target or  alelle can be used. Consequently, the
nucleic acid probe may hybridize to as few as 8
nucleotides of the target region. Further, fragments
of the probes may be used so long  as they are
sufficiently characteristic of the SARS-CoV or the
non-SARS-CoV infectious  15 organism target gene to be
typed. The probe or primer should be able to hybridize
with a SARS-CoV or a  non-SARS-CoV infectious organism
target nucleotide sequence that is at least 8
nucleotides in length under low stringency.
Preferably, the probe or primer hybridizes with a
SARS-CoV or a non-SARS-CoV infectious organism target
nucleotide sequence  20 under middle or high
stringency. In still another aspect, the present
invention is directed to an array of  oligonucleotide
probes immobilized on a support for typing a SARS-CoV
or a  non-SARS-CoV infectious organism target gene,
which array comprises a support  suitable for use in
nucleic acid hybridization having immobilized thereon
a plurality of 25 oligonucleotide probes, at least one
of said probes comprising a nucleotide sequence that:
a) hybridizes, under high stringency, with a target
SARS-CoV or a non-SARS-CoV  infectious organism
nucleotide sequence, or a complementary strand
thereof, that is set  forth in Table 13 or Tables
15-17; or b) has at least 90% identity to a target
SARS-CoV  or a non-SARS-CoV infectious organism
nucleotide sequence comprising a nucleotide 72 WO
2005/005658 PCT/CN2003/000561 sequence, or a
complementary strand thereof, that is set forth in
Table 13 or Tables  15-17. The plurality of probes can
comprise DNA, RNA, PNA or a derivative thereof.  At
least one or some of the probes can comprise a
nucleotide sequence, or a 5 complementary strand
thereof, that is set forth in Table 13 or Tables
15-17. Preferably,  probe arrays comprise all of the
nucleotide sequences, or a complementary strand
thereof,  



that are set forth in Table 13 or Tables 15-17. At
least one, some or all of the probes can be labeled.
Exemplary labels include a chemical, an enzymatic, an
immunogenic, a  radioactive, a fluorescent, a
luminescent and a FRET label. Any suitable support,
e.g., a  10 silicon, a plastic, a glass, a ceramic, a
rubber, and a polymer surface, can be used. E. Assay
formats  Immobilization of Probes The present methods,
probes and probe arrays can be used in solution. 15
Preferably, it is conducted in chip format, e.g., by
using the probe(s) immobilized on a  solid support.
The probes can be immobilized on any suitable surface,
preferably, a solid  support, such as silicon,
plastic, glass, ceramic, rubber, or polymer surface.
The probe  may also be immobilized in a 3-dimensional
porous gel substrate, e.g., Packard 20 HydroGel chip
(Broude et al., Nucleic Acids Res., 29(19):E92
(2001)). For an array-based assay, the probes are
preferably immobilized to a solid support  such as a
"biochip". The solid support may be biological,
nonbiological, organic,  inorganic, or a combination
of any of these, existing as particles, strands,
precipitates,  gels, sheets, tubing, spheres,
containers, capillaries, pads, slices, films, plates,
slides, etc. 25 A microarray biochip containing a
library of probes can be prepared by a number  of well
known approaches including, for example,
light-directed methods, such as  VLSIPSTM described in
U.S. Patent Nos. 5,143,854, 5,384,261 or 5,561,071;
bead based  methods such as described in U.S. Patent
No. 5,541,061; and pin based methods such as  detailed
in U.S. Patent No. 5,288,514. U.S. Patent No.
5,556,752, which details the 73 WO 2005/005658
PCT/CN2003/000561 preparation of a library of
different double stranded probes as a microarray using
the  VLSIPSTM, is also suitable for preparing a
library of hairpin probes in a microarray. Flow
channel methods, such as described in U.S. Patent Nos.
5,677,195 and  5,384,261, can be used to prepare a
microarray biochip having a variety of different  5
probes. In this case, certain activated regions of the
substrate are mechanically separated from other
regions when the probes are delivered through a flow
channel to the  support. A detailed description of the
flow channel method can be found in U.S. Patent  No.
5,556,752, including the use of protective coating
wetting facilitators to enhance the  directed
channeling of liquids though designated flow paths. 10
Spotting methods also can be used to prepare a
microarray biochip with a variety  of probes
immobilized thereon. In this case, reactants are
delivered by directly  depositing relatively small
quantities in selected regions of the support. In some
steps,  



of course, the entire support surface can be sprayed
or otherwise coated with a particular  solution. In
particular formats, a dispenser moves from region to
region, depositing 15 only as much probe or other
reagent as necessary at each stop. Typical dispensers
include micropipettes, nanopippettes, ink jet type
cartridges and pins to deliver the probe  containing
solution or other fluid to the support and,
optionally, a robotic system to  control the position
of these delivery devices with respect to the support.
In other  formats, the dispenser includes a series of
tubes or multiple well trays, a manifold, and an 20
array of delivery devices so that various reagents can
be delivered to the reaction regions  simultaneously.
Spotting methods are well known in the art and
include, for example,  those described in U.S. Patent
Nos. 5,288,514, 5,312,233 and 6,024,138. In some
cases,  a combination of flow channels and "spotting"
on predefined regions of the support also  can be used
to prepare microarray biochips with immobilized
probes. 25 A solid support for immobilizing probes is
preferably flat, but may take on  alternative surface
configurations. For example, the solid support may
contain raised or  depressed regions on which probe
synthesis takes place or where probes are attached. In
some embodiments, the solid support can be chosen to
provide appropriate  light-absorbing characteristics.
For example, the support may be a polymerized 30
Langmuir Blodgett film, glass or functionalized glass,
Si, Ge, GaAs, GaP, Si02, SiN4, 74 WO 2005/005658
PCT/CN2003/000561 modified silicon, or any one of a
variety of gels or polymers such as
(poly)tetrafluoroethylene, (poly)vinylidendifluoride,
polystyrene, polycarbonate, or  combinations thereof.
Other suitable solid support materials will be readily
apparent to  those of skill in the art. 5 The surface
of the solid support can contain reactive groups,
which include  carboxyl, amino, hydroxyl, thiol, or
the like, suitable for conjugating to a reactive group
associated with an oligonucleotide or a nucleic acid.
Preferably, the surface is optically  transparent and
will have surface Si--OH functionalities, such as
those found on silica  surfaces. 10 The probes can be
attached to the support by chemical or physical means
such as  through ionic, covalent or other forces well
known in the art. Immobilization of nucleic  acids and
oligonucleotides can be achieved by any means well
known in the art (see, e.g.,  Dattagupta et al.,
Analytical Biochemistry, 177:85-89(1989); Saiki et
al., Proc. Natl. Acad. Sci. USA, 86:6230-6234(1989);
and Gravitt et al., J Cliii. Micro.,  15
36:3020-3027(1998)). The probes can be attached to a
support by means of a spacer molecule, e.g., as  



described in U.S. Patent No. 5,556,752 to Lockhart et
al., to provide space between the  double stranded
portion of the probe as may be helpful in
hybridization assays. A  spacer molecule typically
comprises between 6-50 atoms in length and includes a
surface 20 attaching portion that attaches to the
support. Attachment to the support can be
accomplished by carbon-carbon bonds using, for
example, supports having
(poly)trifluorochloroethylene surfaces, or preferably,
by siloxane bonds (using, for  example, glass or
silicon oxide as the solid support). Siloxane bonding
can be formed  by reacting the support with
trichlorosilyl or trialkoxysilyl groups of the spacer.
25 Aminoalkylsilanes and hydroxyalkylsilanes,
bis(2-hydroxyethyl)-aminopropyltriethoxysilane,
2-hydroxyethylaminopropyltriethoxysilane,
aminopropyltriethoxysilane or
hydroxypropyltriethoxysilane are useful are surface
attaching groups. The spacer can also include an
extended portion or longer chain portion that is  30
attached to the surface-attaching portion of the
probe. For example, amines, hydroxyl, 75 WO
2005/005658 PCT/CN2003/000561 thiol, and carboxyl
groups are suitable for attaching the extended portion
of the spacer to  the surface-attaching portion. The
extended portion of the spacer can be any of a
variety of molecules which are inert to any subsequent
conditions for polymer synthesis.  These longer chain
portions will typically be aryl acetylene, ethylene
glycol oligomers 5 containing 2-14 monomer units,
diamines, diacids, amino acids, peptides, or
combinations thereof. In some embodiments, the
extended portion of the spacer is a polynucleotide or
the entire spacer can be a polynucleotide. The
extended portion of the spacer also can  be
constructed of polyethyleneglycols, polynucleotides,
alkylene, polyalcohol, polyester, 10 polyamine,
polyphosphodiester and combinations thereof.
Additionally, for use in  synthesis of probes, the
spacer can have a protecting group attached to a
functional group  (e.g., hydroxyl, amino or carboxylic
acid) on the distal or terminal end of the spacer
(opposite the solid support). After deprotection and
coupling, the distal end can be  covalently bound to
an oligomer or probe. 15 The present method can be
used to analyze a single sample with a single probe at
a time. Preferably, the method is conducted in
high-throughput format. For example,  a plurality of
samples can be analyzed with a single probe
simultaneously, or a single  sample can be analyzed
using a plurality of probes simultaneously. More
preferably, a  plurality of samples can be analyzed
using a plurality of probes simultaneously. 



20 Hybridization Conditions Hybridization can be
carried out under any suitable technique known in the
art.  It will be apparent to those skilled in the art
that hybridization conditions can be altered  to
increase or decrease the degree of hybridization, the
level of specificity of the 25 hybridization, and the
background level of non-specific binding (i.e., by
altering  hybridization or wash salt concentrations or
temperatures). The hybridization between  the probe
and the target nucleotide sequence can be carried out
under any suitable  stringencies, including high,
middle or low stringency. Typically, hybridizations
will  be performed under conditions of high
stringency. 76 WO 2005/005658 PCT/CN2003/000561
Hybridization between the probe and target nucleic
acids can be homogenous,  e.g., typical conditions
used in molecular beacons (Tyagi S. et al., Nature
Biotechnology,  14:303-308 (1996); and U.S. Patent No.
6,150,097) and in hybridization protection assay
(Gen-Probe, Inc) (U. S. Patent No. 6,004,745), or
heterogeneous (typical conditions used 5 in different
type of nitrocellulose based hybridization and those
used in magnetic bead  based hybridization). The
target polynucleotide sequence may be detected by
hybridization with an  oligonucleotide probe that
forms a stable hybrid with that of the target sequence
under  high to low stringency hybridization and wash
conditions. An advantage of detection 10 by
hybridization is that, depending on the probes used,
additional specificity is possible.  If it is expected
that the probes will be completely complementary
(i.e., about 99% or  greater) to the target sequence,
high stringency conditions will be used. If some
mismatching is expected, for example, if variant
strains are expected with the result that  the probe
will not be completely complementary, the stringency
of hybridization may be 15 lessened. However,
conditions are selected to minimize or eliminate
nonspecific  hybridization. Conditions those affect
hybridization and those select against nonspecific
hybridization are known in the art (Molecular Cloning
A Laboratory Manual, second  edition, J. Sambrook, E.
Fritsch, T. Maniatis, Cold Spring Harbor Laboratory
Press, 20 1989). Generally, lower salt concentration
and higher temperature increase the  stringency of
hybridization. For example, in general, stringent
hybridization conditions  include incubation in
solutions that contain approximately 0.1XSSC, 0.1%
SDS, at about  65C incubation/wash temperature. Middle
stringent conditions are incubation in 



solutions that contain approximately 1-2XSSC, 0.1% SDS
and about 50C - 65C 25 incubation/wash temperature.
The low stringency conditions are 2XSSC and about  30C
- 50C. An alternate method of hybridization and
washing is first to carry out a low  stringency
hybridization (5XSSPE, 0.5% SDS) followed by a high
stringency wash in the  presence of 3M
tetramethyl-ammonium chloride (TMAC). The effect of
the TMAC is 30 to equalize the relative binding of A-T
and G-C base pairs so that the efficiency of 77 WO
2005/005658 PCT/CN2003/000561 hybridization at a given
temperature corresponds more closely to the length of
the  polynucleotide. Using TMAC, it is possible to
vary the temperature of the wash to  achieve the level
of stringency desired (Wood et al., Proc. Natl. Acad.
Sci. USA,  82:1585-1588 (1985)). 5 A hybridization
solution may contain 25% formamide, 5XSSC,
SXDenhardt's  solution, 100 gg/ml of single stranded
DNA, 5% dextran sulfate, or other reagents known  to
be useful for probe hybridization. Detection of the
Hybrid 10 Detection of hybridization between the probe
and the target SARS-CoV nucleic  acids can be carried
out by any method known in the art, e.g., labeling the
probe, the  secondary probe, the target nucleic acids
or some combination thereof, and are suitable  for
purposes of the present invention. Alternatively, the
hybrid may be detected by  mass spectroscopy in the
absence of detectable label (e.g., U.S. Patent No.
6,300,076). 15 The detectable label is a moiety that
can be detected either directly or indirectly  after
the hybridization. In other words, a detectable label
has a measurable physical  property (e.g.,
fluorescence or absorbance) or is participant in an
enzyme reaction.  Using direct labeling, the target
nucleotide sequence or the probe is labeled, and the
formation of the hybrid is assessed by detecting the
label in the hybrid. Using indirect 20 labeling, a
secondary probe is labeled, and the formation of the
hybrid is assessed by the  detection of a secondary
hybrid formed between the secondary probe and the
original  hybrid. Methods of labeling probes or
nucleic acids are well known in the art. Suitable
labels include fluorophores, chromophores,
luminophores, radioactive isotopes, electron  25 dense
reagents, FRET(fluorescence resonance energy
transfer), enzymes and ligands having specific binding
partners. Particularly useful labels are enzymatically
active  groups such as enzymes (Wisdom, Clin. Chem.,
22:1243 (1976)); enzyme substrates  



(British Pat. No. 1,548,741); coenzymes (U.S. Patent
Nos. 4,230,797 and 4,238,565) and  enzyme inhibitors
(U.S. Patent No. 4,134,792); fluorescers (Soini and
Hemmila, Clin. 30 Chem., 25:353 (1979)); chromophores
including phycobiliproteins, luminescers such as 78 WO
2005/005658 PCT/CN2003/000561 chemiluminescers and
bioluminescers (Gorus and Schram, Clin. Chem., 25:512
(1979)  and ibid, 1531); specifically bindable
ligands, i.e., protein binding ligands; antigens; and
residues comprising radioisotopes such as 3 H, 35 S,
32 p, 125 I, and 14 C. Such labels are  detected on
the basis of their own physical properties (e.g.,
fluorescers, chromophores 5 and radioisotopes) or
their reactive or binding properties (e.g.,
antibodies, enzymes,  substrates, coenzymes and
inhibitors). Ligand labels are also useful for solid
phase  capture of the oligonucleotide probe (i.e.,
capture probes). Exemplary labels include  biotin
(detectable by binding to labeled avidin or
streptavidin) and enzymes, such as  horseradish
peroxidase or alkaline phosphatase (detectable by
addition of enzyme 10 substrates to produce a colored
reaction product), For example, a radioisotope-labeled
probe or target nucleic acid can be detected  by
autoradiography. Alternatively, the probe or the
target nucleic acid labeled with a  fluorescent moiety
can detected by fluorimetry, as is known in the art. A
hapten or  ligand (e.g., biotin) labeled nucleic acid
can be detected by adding an antibody or an 15
antibody pigment to the hapten or a protein that binds
the labeled ligand (e.g., avidin).  As a further
alternative, the probe or nucleic acid may be labeled
with a moiety  that requires additional reagents to
detect the hybridization. If the label is an enzyme,
the labeled nucleic acid, e.g., DNA, is ultimately
placed in a suitable medium to determine the extent of
catalysis. For example, a cofactor-labeled nucleic
acid can be  20 detected by adding the enzyme for
which the label is a cofactor and a substrate for the
enzyme. Thus, if the enzyme is a phosphatase, the
medium can contain nitrophenyl  phosphate and one can
monitor the amount of nitrophenol generated by
observing the  color. If the enzyme is a
beta-galactosidase, the medium can contain
o-nitro-phenyl-D-galacto-pyranoside, which also
liberates nitrophenol. Exemplary  25 examples of the
latter include, but are not limited to,
beta-galactosidase, alkaline  phosphatase, papain and
peroxidase. For in situ hybridization studies, the
final product  of the substrate is preferably water
insoluble. Other labels, e.g., dyes, will be evident
to  one having ordinary skill in the art. The label
can be linked directly to the DNA binding ligand,
e.g., acridine dyes,  30 phenanthridines, phenazines,
furocoumarins, phenothiazines and quinolines, by
direct 



79 WO 2005/005658 PCT/CN2003/000561 chemical linkage
such as involving covalent bonds, or by indirect
linkage such as by the  incorporation of the label in
a microcapsule or liposome, which in turn is linked to
the  binding ligand. Methods by which the label is
linked to a DNA binding ligand such as  an
intercalator compound are well known in the art and
any convenient method can be 5 used. Representative
intercalating agents include mono-or bis-azido
aminoalkyl  methidium or ethidium compounds, ethidium
monoazide ethidium diazide, ethidium  dimer azide
(Mitchell et al., J. Am. Chem. Soc., 104:4265
(1982))),  4-azido-7-chloroquinoline, 2-azidofluorene,
4'-aminomethyl-4,5'-dimethylangelicin,
4'-aminomethyl-trioxsalen
(4aminomethyl-4,5',8-trimethyl-psoralen), 3-carboxy-5-
or 10 -8-amino- or -hydroxy-psoralen. A specific
nucleic acid binding azido compound has  been
described by Forster et al., Nucleic Acid Res., 13:745
(1985). Other useful  photoreactable intercalators are
the furocoumarins which form (2+2) cycloadducts with
pyrimidine residues. Alkylating agents also can be
used as the DNA binding ligand,  including, for
example, bis-chloroethylamines and epoxides or
aziridines, e.g., aflatoxins, 15 polycyclic
hydrocarbon epoxides, mitomycin and norphillin A.
Particularly useful  photoreactive forms of
intercalating agents are the azidointercalators. Their
reactive  nitrenes are readily generated at long
wavelength ultraviolet or visible light and the
nitrenes of arylazides prefer insertion reactions over
their rearrangement products (White  et al., Meth.
Enzymol., 46:644 (1977)). 20 The probe may also be
modified for use in a specific format such as the
addition  of 10-100 T residues for reverse dot blot or
the conjugation to bovine serum albumin or
immobilization onto magnetic beads. When detecting
hybridization by an indirect detection method, a
detectably  labeled second probe(s) can be added after
initial hybridization between the probe and  25 the
target or during hybridization of the probe and the
target. Optionally, the hybridization conditions may
be modified after addition of the secondary probe.
After  hybridization, unhybridized secondary probe can
be separated from the initial probe, for  example, by
washing if the initial probe is immobilized on a solid
support. In the case  of a solid support, detection of
label bound to locations on the support indicates 30
hybridization of a target nucleotide sequence in the
sample to the probe. so WO 2005/005658
PCT/CN2003/000561 The detectably labeled secondary
probe can be a specific probe. Alternatively,  



the detectably labeled probe can be a degenerate
probe, e.g., a mixture of sequences such  as whole
genomic DNA essentially as described in U.S. Patent
No. 5,348,855. In the  latter case, labeling can be
accomplished with intercalating dyes if the secondary
probe 5 contains double stranded DNA. Preferred
DNA-binding ligands are intercalator  compounds such
as those described above. A secondary probe also can
be a library of random nucleotide probe sequences.
The length of a secondary probe should be decided in
view of the length and composition  of the primary
probe or the target nucleotide sequence on the solid
support that is to be 10 detected by the secondary
probe. Such a probe library is preferably provided
with a 3'  or 5' end labeled with photoactivatable
reagent and the other end loaded with a detection
reagent such as a fluorophore, enzyme, dye,
luminophore, or other detectably known  moiety. The
particular sequence used in making the labeled nucleic
acid can be varied.  15 Thus, for example, an
amino-substituted psoralen can first be
photochemically coupled with a nucleic acid, the
product having pendant amino groups by which it can be
coupled  to the label, i.e., labeling is carried out
by photochemically reacting a DNA binding  ligand with
the nucleic acid in the test sample. Alternatively,
the psoralen can first be  coupled to a label such as
an enzyme and then to the nucleic acid. 20
Advantageously, the DNA binding ligand is first
combined with label chemically  and thereafter
combined with the nucleic acid probe. For example,
since biotin carries a  carboxyl group, it can be
combined with a furocoumarin by way of amide or ester
formation without interfering with the photochemical
reactivity of the furocoumarin or  the biological
activity of the biotin. Aminomethylangelicin, psoralen
and 25 phenanthridium derivatives can similarly be
linked to a label, as can phenanthridium  halides and
derivatives thereof such as aminopropyl methidium
chloride (Hertzberg et al,  ,J. Amer. Chem. Soc.,
104:313 (1982)). Alternatively, a bifunctional reagent
such as  dithiobis succinimidyl propionate or
1,4-butanediol diglycidyl ether can be used directly
to couple the DNA binding ligand to the label where
the reactants have alkyl amino 30 residues, again in a
known manner with regard to solvents, proportions and
reaction 81 WO 2005/005658 PCT/CN2003/000561
conditions. Certain bifunctional reagents, possibly
glutaraldehyde may not be suitable  because, while
they couple, they may modify nucleic acid and thus
interfere with the  assay. Routine precautions can be
taken to prevent such difficulties. Also
advantageously, the DNA binding ligand can be linked
to the label by a 



5 spacer, which includes a chain of up to about 40
atoms, preferably about 2 to 20 atoms,  including, but
not limited to, carbon, oxygen, nitrogen and sulfur.
Such spacer can be  the polyfunctional radical of a
member including, but not limited to, peptide,
hydrocarbon, polyalcohol, polyether, polyamine,
polyimine and carbohydrate, e.g.,
-glycyl-glycyl-glycyl- or other oligopeptide, carbonyl
dipeptides, and 10 omega-amino-alkane-carbonyl radical
or the like. Sugar, polyethylene oxide radicals,
glyceryl, pentaerythritol, and like radicals also can
serve as spacers. Spacers can be  directly linked to
the nucleic acid-binding ligand and/or the label, or
the linkages may  include a divalent radical of a
coupler such as dithiobis succinimidyl propionate,
1,4-butanediol diglycidyl ether, a diisocyanate,
carbodiimide, glyoxal, glutaraldehyde, or  15 the
like. Secondary probe for indirect detection of
hybridization can be also detected by  energy transfer
such as in the "beacon probe" method described by
Tyagi and Kramer,  Nature Biotech., 14:303-309 (1996)
or U.S. Patent Nos. 5,119,801 and 5,312,728 to
Lizardi et al. Any FRET detection system known in the
art can be used in the present 20 method. For example,
the AlphaScreenTM system can be used. AlphaScreen
technology is an "Amplified Luminescent Proximity
Homogeneous Assay" method.  Upon illumination with
laser light at 680 rim, a photosensitizer in the donor
bead  converts ambient oxygen to singlet-state oxygen.
The excited singlet-state oxygen  molecules diffuse
approximately 250 rim (one bead diameter) before
rapidly decaying. 25 If the acceptor bead is in close
proximity of the donor bead, by virtue of a biological
interaction, the singlet-state oxygen molecules reacts
with chemiluminescent groups in  the acceptor beads,
which immediately transfer energy to fluorescent
acceptors in the  same bead. These fluorescent
acceptors shift the emission wavelength to 520-620
rim.  The whole reaction has a 0.3 second half-life of
decay, so measurement can take place in 30
time-resolved mode.. Other exemplary FRET
donor/acceptor pairs include Fluorescein 82 WO
2005/005658 PCT/CN2003/000561 (donor) and
tetramethylrhodamine (acceptor) with an effective
distance of 55A;  IAEDANS (donor) and Fluorescein
(acceptor) with an effective distance of 46A; and
Fluorescein (donor) and QSY-7 dye (acceptor) with an
effective distance of 61A  (Molecular Probes). 5
Quantitative assays for nucleic acid detection also
can be performed according to  the present invention.
The amount of secondary probe bound to a microarray
spot can  be measured and can be related to the amount
of nucleic acid target which is in the sample.
Dilutions of the sample can be used along with
controls containing known  



amount of the target nucleic acid. The precise
conditions for performing these steps  10 will be
apparent to one skilled in the art. In microarray
analysis, the detectable label  can be visualized or
assessed by placing the probe array next to x-ray film
or phosphoimagers to identify the sites where the
probe has bound. Fluorescence can be  detected by way
of a charge-coupled device (CCD) or laser scanning. 15
Test samples Any suitable samples, including samples
of human, animal, or environmental  (e.g., soil or
water) origin, can be analyzed using the present
method. Test samples can  include body fluids, such as
urine, blood, semen, cerebrospinal fluid, pus,
amniotic fluid,  tears, or semisolid or fluid
discharge, e.g., sputum, saliva, lung aspirate,
vaginal or 20 urethral discharge, stool or solid
tissue samples, such as a biopsy or chorionic villi
specimens. Test samples also include samples collected
with swabs from the skin,  genitalia, or throat. Test
samples can be processed to isolate nucleic acid by a
variety of means well  known in the art (See
generally, Ausubel (Ed.) Current Protocols in
Molecular Biology,  25 2. Preparation and Analysis of
DNA and 4. Preparation and Analysis of RNA, John Wiley
& Sons, Inc. (2000)). It will be apparent to those
skilled in the art that target  nucleic acids can be
RNA or DNA that may be in form of direct sample or
purified  nucleic acid or amplicons. Purified nucleic
acids can be extracted from the aforementioned samples
and may  30 be measured spectraphotometrically or by
other instrument for the purity. For those 83 WO
2005/005658 PCT/CN2003/000561 skilled in the art of
nucleic acid amplification, amplicons are obtained as
end products by  various amplification methods such as
PCR (Polymerase Chain Reaction, U.S. Patent  Nos.
4,683,195, 4,683,202, 4,800,159 and 4,965,188), NASBA
(Nucleic Acid Sequence  Based Amplification, U.S.
Patent No. 5,130,238), TMA (Transcription Mediated 5
Amplification) (Kwoh et al., Proc. Natl. Acad. Sci.,
USA, 86:1173-1177 (1989)), SDA  (Strand Displacement
Amplification, described by Walker et al., U.S. Patent
No.  5,270,184), tSDA (thermophilic Strand
Displacement Amplification (U.S. Patent No.  5,648,211
and Euro. Patent No. EP 0 684315), SSSR
(Self-Sustained Sequence  Replication) (U. S. Patent
No. 6,156,508). 10 In a specific embodiment, a sample
of human origin is assayed. In yet another  specific
embodiment, a sputum, urine, blood, tissue section,
food, soil or water sample is  assayed. 



Kits  15 The present probes can be packaged in a kit
format, preferably with an instruction for using the
probes to detect a target gene. The components of the
kit are packaged  together in a common container,
typically including written instructions for
performing  selected specific embodiments of the
methods disclosed herein. Components for  detection
methods, as described herein, may optionally be
included in the kit, for 20 example, a second probe,
and/or reagents and means for carrying out label
detection (e.g.,  radiolabel, enzyme substrates,
antibodies, etc., and the like). F. Examples  Example
1. Probe designs 25 Various genome sequences of
SARS-CoV are available (See e.g., Table 22). Table 22:
Genome sequences of SARS coronaviruse currently
obtained (as of IDSource
ofSubmittingGenBankNumberLengthPercentage
SARSCountryAccof N inof theof N 5/2/2003) 84 WO
2005/005658 PCT/CN2003/000561
coronavirus(Area)thegenome esequenc e SARS
BJO1Beijing,ChinaAY27848900289203. 11% China8 SARS
BJ02Beijing,ChinaAY27848300294301. 02% China7 SARS
BJ03Beijing,ChinaAY27849607292912.07% China0
SARS_GZO1Guangzhou,ChinaAY278481007294293.42% China9
SARS BJ04Beijing,ChinaAY2793525022477410. 10% China4
SARS_Hong Kong,HongAY278550297360.00%
CUHK-W1ChinaKong,4 China SARS HKJ-Hong
Kong,HongAY278490297420.00% 39849ChinaKong,1 



China SARS UrbanVietnamU.S.AY278740297270.00% i1 SARS
TOR2Toronto,CanadaAY274110297360.00% Canada9 The sizes
of the nine genomes shown in Table 22 are very
similar. The five genomes  submitted by China contain
various levels of unidentified nucleotides (N). The
following Table 23 shows similarities or homologies
among the nine  5 genomes of SARS coronaviruse. 85 WO
2005/005658 PCT/CN2003/000561 Table 23. Comparison of
similarities between the nine genomes of SARS
coronaviruse The similarity of the nine genomes of
SARS coronaviruse were compared. The  numbers shown in
the Table 23 represent the percentage of similarity
between two 5 genomes. Each number in Table 23 equals
to the number of the same bases in two  genomes
divided by the total number of bases (about 30,000
bases) compared and then  timed by 100. Table 23 shows
that the different genomes of SARS coronaviruse are
highly  10 similar to each other except BJ04. The
similarity lower than 99% is caused by the  presence
of N in the nucleotide sequence. If all the Ns in the
nucleotide sequences from BJ01-BJ04 and GZOI are
considered as the same with other genome (this
assumption is  reasonable based on comparison of other
part of the genomes), the nine genomes are  99%
similar to each other. 15 Since SARS coronaviruse is
conservative as shown in Tables 22 and 23, nucleic
acid based detection methods are rational. Figure lB
indicates that detection of  different parts of SARS
coronaviruse genome at the same time can significantly
increase  the sensitivity and specificity of the
detection method. We have two overall designs. One
design is to perform a multiplex PCR for  20 different
parts of SARS coronaviruse genome and use PCR products
as probes for 86 WO 2005/005658 PCT/CN2003/000561
detection. The second design is to perform a multiplex
PCR for different parts of SARS  coronaviruse genome
and use a 70 mer oligonucleotides as probes for
detection. 



Target gene selection 5 Based on analysis of SARS
coronaviruse genome, we selected three genes as
target genes. These three genes are orf 1 A and 1B
polymerase proteins, spike protein,  and nucleocapsid
protein. We selected human housekeeping gene GAPD
(glyceraldehyde 3-phosphate dehydrogenase) (GenBank
Acc: NM 002046) as a positive  control for RNA
isolation. We selected a gene (Arabidopsis) (GenBank
Acc: 10 AJ441252), which has no homology to nucleotide
sequence of human and common  pathogens, as
incorporated positive control. Design of primers and
probes The three proteins of SARS coronaviruse were
analyzed and their conservative  15 sequences were
compared. According to the requirement of multiplex
PCR, multiple  pairs of primers, which have similar Tm
values and are 1.5 Kb in distance, and have  amplified
products between 200 to 900 bp, were designed based on
the conservative  sequence between different genomes.
In addition, multiple non-overlapping
oligonucleotides (70 mer) were designed based on
amplified product of each pair of 20 primers. These
primers and probes were compared with the most updated
NCBI nucleic  acid non-redundant nucleotide database
using BLASTN, and the specificities of the  probes and
primers were assured. Example 2. Process for
pretreatment of blood sample 25 Pretreatment of blood
sample involves relatively complicated processes.
However, considering the relative low concentration
SARS virus in serum reported,  pretreatment described
herein can effectively enrich lymphocytes from about 2
ml of the  whole blood in order to increase the
chances of detection. 1. Sample collection and
transfer 87 WO 2005/005658 PCT/CN2003/000561 1)
Samples collected from patients in the hospital room
are put in a first transfer  window. The door of the
window is then closed and locked. 2) The samples are
then transferred into a second transfer window. The
samples are recorded in a notebook and three bar code
labels are printed. The samples  5 are tested for
conventional detection and transferred into a
pretreatment transfer window.  2. Use of biosafe
cabinet 1) Hospital personnel for performing
pretreatment process enters the  pretreatment room and
close the door. The biosafe cabinet is then turned on.
The fan  of the cabinet and light are then
automatically turned on. 



10 2) The indicator lights for power switch, air speed
switch, and work light switch  are checked for normal
operation. The indicator light for air selection
switch is checked  as off status. Abnormal or unusual
operation is reported. 3) The indicator light for
alarm switch will make an alarm sound which  indicates
normal status of the biosafe cabinet after
self-testing. Fifteen minutes later,  15 the alarm
sound from the indicator light for alarm switch is
stopped and the process in the biosafe cabinet can be
started. 4) The process in the cabinet cannot be
started if the alarm sound continues or  the process
has to be stopped if there is an alarm sound during
the process. The incident  has to be reported
immediately. 20 5) After the biosafe cabinet operates
normally, samples are taken from the  second transfer
window and placed in the cabinet. The transfer window
top is cleaned  by wiping with 75% alcohol and
spraying with 0.5% peracetic acid. The door for the
transfer window is then closed and locked. 6) The
complete process of sample pretreatment is then
performed in the  25 biosafe cabinet. 3. Serum
isolation 1) Blood (1.8 ml) with anticoagulant is
centrifuged for 10 minutes at 3,500 rpm.  The top
layer is marked with a marker pen. 2) The top layer
serum (about 1.0 ml) is then collected and put into a
1.5 ml  30 sterile Eppendorf centrifuge tube. 88 WO
2005/005658 PCT/CN2003/000561 3) The Eppendorf
centrifuge tube is labeled with the bar code (marked
as "P")  and labeled with a sequence number. 4) The
sample is then recorded in a notebook. 5) The
centrifuge tube containing the serum sample is put in
a specialized 5 sample box and stored at -80C. The
outside of the sample box is labeled with SARS,  serum
and range of sample numbers. 4. Isolation of blood
cells 1) Lymphocyte isolation solution (3.6 ml) is
added to a 10 ml centrifuge tube.  2) Sterile
physiological saline (a volume equal to the serum
taken out in the  10 centrifuge tube described above)
is added to the centrifuge tube containing the blood
cells. The blood cells are resuspended in saline using
Pasteur pipette. 3) The resuspended blood cells are
slowly loaded on top of the lymphocyte  isolation
solution and centrifuged for 20 minutes at 1,500 rpm. 



4) The cells located between the layers are collected
and put in a 1.5 ml sterile  15 Eppendorf centrifuge
tube, which is then centrifuged for 5 minutes at
10,000 rpm to spin  down the cells. The supernatant is
withdrawn. 5) The tube containing the cell pellet is
then labeled with the bar code (marked  "C") and
labeled with a sequence number. 6) The sample is
recorded in a notebook. 20 7) The centrifuge tube
containing the blood cell sample is put in a
specialized  sample box and stored at -80C. The
outside of the sample box is labeled with SARS,  blood
cells, and range of sample numbers. 8) The glass face
plate of the biosafe cabinet is then opened. The bench
surface and other surfaces in the biosafe cabinet are
then sterilized by wiping with 70%  25 alcohol and
spraying 0.5% peracetic acid. 9) After cleaning, the
glass face plate is closed. The ultraviolet light is
placed  inside the cabinet and turned on for 15
minutes. 10) The power switch of the biosafe cabinet
is turned off before leaving the  sample pretreatment
room. 30 5. Matters needing attention 89 WO
2005/005658 PCT/CN2003/000561 1) The lymphocyte
isolation solution should not be used immediately
after  being taken out of the refrigerator. The
solution should be used after its temperature  reaches
room temperature and the solution is mixed well. 2)
The whole isolation process should be performed at
18-28C. Too high or  5 too low temperature can impact
on the quality of isolation process. 3) The pipette
tips, Eppendorf centrifuge tubes, gloves, and disposed
reagents  or liquids should be discarded in a waist
tank (containing 0.5% peracetic acid).  Everything in
the waster tank should be treated at high pressure
after experiment and  then discarded. 10 4) 0.5% of
peracetic acid is prepared by diluting 32 ml of 16% of
peracetic acid  in H2O to make a final volume of 1,000
ml. Example 3. Process for extracting RNA using QlAamp
Viral RNA kit  The following procedures are used in
RNA preparation: 15 1. Pipet 560 l of prepared Buffer
AVL containing Carrier RNA into a 1.5-ml
microcentrifuge tube. If the sample volume is larger
than 140 l, increase the amount  of Buffer AVL/Carrier
RNA proportionally (e.g., a 280-pl sample will require
1120 l  Buffer AVL/Carrier RNA). 



2. Add 140 d plasma, serum, urine, cell-culture
supernatant, or cell-free body  20 fluid to the Buffer
AVL/Carrier RNA in the microcentrifuge tube. Mix by
pulse-vortexing for 15 sec. To ensure efficient lysis,
it is essential that the sample is  mixed thoroughly
with Buffer AVL to yield a homogeneous solution.
Frozen samples  that have only been thawed once can
also be used. 3. Incubate at room temperature (15-25C)
for 10 min. Viral particle lysis is  25 complete after
lysis for 10 min at room temperature. Longer
incubation times have no  effect on the yield or
quality of the purified RNA. Potentially infectious
agents and  RNases are inactivated in Buffer AVL. 4.
Briefly centrifuge the 1.5-m1 microcentrifuge tube to
remove drops from the  inside of the lid. 90 WO
2005/005658 PCT/CN2003/000561 5. Add 560 l of ethanol
(96-100%) to the sample, and mix by pulse-vortexing
for 15 sec. After mixing, briefly centrifuge the
1.5-m1 microcentrifuge tube to remove  drops from
inside the lid. Only ethanol is preferred since other
alcohols may result in  reduced RNA yield and purity.
If the sample volume is greater than 140 l, increase
the 5 amount of ethanol proportionally (e.g., a 280-
.d sample will require 1120 l of ethanol).  In order
to ensure efficient binding, it is essential that the
sample is mixed thoroughly  with the ethanol to yield
a homogeneous solution. 6. Carefully apply 630 l of
the solution from step 5 to the QlAamp spin column
(in a 2-ml collection tube) without wetting the rim.
Close the cap, and centrifuge at 10 6000 x g (8000
rpm) for 1 min. Place the QlAamp spin column into a
clean 2-ml  collection tube, and discard the tube
containing the filtrate. Close each spin column in
order to avoid cross-contamination during
centrifugation. Centrifugation is performed  at 6,000
x g(8,000 rpm) in order to limit microcentrifuge
noise. Centrifugation at full  speed will not affect
the yield or purity of the viral RNA. If the solution
has not 15 completely passed through the membrane,
centrifuge again at a higher speed until all of  the
solution has passed through. 7. Carefully open the
QlAamp spin column, and repeat step 6. If the sample
volume is greater than 140 l, repeat this step until
all of the lysate has been loaded onto  the spin
column. 20 8. Carefully open the QlAamp spin column,
and add 500 pall of Buffer AWL  Close the cap, and
centrifuge at 6,000 x g (8,000 rpm) for 1 min. Place
the QlAamp  spin column in a clean 2-ml collection
tube (provided), and discard the tube containing  



the filtrate. It is not necessary to increase the
volume of Buffer AW 1 even if the  original sample
volume was larger than 140 l. 25 9. Carefully open the
QlAamp spin column, and add 500 l of Buffer AW2.
Close the cap and centrifuge at full speed (20,000 x
g; 14,000 rpm) for 3 min. Continue  directly with step
10, or to eliminate any chance of possible Buffer AW2
carryover,  perform step 9a, and then continue with
step 10. Note: Residual Buffer AW2 in the  eluate may
cause problems in downstream applications. Some
centrifuge rotors may 30 vibrate upon deceleration,
resulting in flow-through, containing Buffer AW2,
contacting 91 WO 2005/005658 PCT/CN2003/000561 the
QlAamp spin column. Removing the QlAamp spin column
and collection tube  from the rotor may also cause
flowthrough to come into contact with the QlAamp spin
column. In these cases, the optional step 9a should be
performed. 9a. (Optional): Place the QlAamp spin
column in a new 2-ml collection tube (not  5
provided), and discard the old collection tube with
the filtrate. Centrifuge at full speed  for I min. 10.
Place the QlAamp spin column in a clean 1.5-m1
microcentrifuge tube (not  provided). Discard the old
collection tube containing the filtrate. Carefully
open the  QlAamp spin column and add 60 l of Buffer
AVE equilibrated to room temperature. 10 Close the
cap, and incubate at room temperature for I min.
Centrifuge at 6,000 x g(8,000  rpm) for 1 min. A
single elution with 60 1 of Buffer AVE is sufficient
to elute at least  90% of the viral RNA from the
QlAamp spin column. Performing a double elution  using
2 x 40 l of Buffer AVE will increase yield by up to
10%. Elution with volumes  of less than 30 l will lead
to reduced yields and will not increase the final
concentration 15 of RNA in the eluate. Viral RNA is
stable for up to one year when stored at -20C or
-70C. The following are further information pertaining
to the above procedures:  Equilibrate samples to room
temperature (15-25C). Equilibrate Buffer AVE to room
temperature for elution in step 10. 20 Check whether
Buffer ASV 1, Buffer AW2, and Carrier RNA have been
prepared according to the instructions on pages 14-15.
Redissolve precipitate in Buffer AVL/Carrier RNA by
heating, if  necessary, and cool to room temperature
before use.  All centrifugation steps are carried out
at room temperature. 25 



Example 4 An exemplary array format of SARS-CoV
detection chic  Figure 5 illustrates an exemplary
array format of SARS-CoV detection chip.
Immobilization control is an oligo-probe that is
labeled by a fluorescent dye HEX on its end and does
not participate in any hybridization reaction when a
sample  30 containing or suspected of containing of a
SARS-CoV is contacted with the chip. 92 WO 2005/005658
PCT/CN2003/000561 Positive control(Arabidopsis) is an
oligo-probe designed according to an  Arabidopsis (one
kind of model organism) gene and does not participate
in any  hybridization reaction when a sample
containing or suspected of containing of a  SARS-CoV
is contacted with the chip. During hybridization
reaction, target probes that 5 can hybridize with this
positive control perfectly are added into the
hybridization solution.  Signals of the positive
control can be applied to monitor the hybridization
reaction.  Negative control is an oligo-probe that
does not participate in any hybridization reaction
when a sample containing or suspected of containing of
a SARS-CoV is  contacted with the chip. 10 Blank
Control is DMSO solution spot. It is used for
monitoring arraying  quality. SARS probes are 011,
024, 040 and 044 probes. Example 5. SARS-CoV detection
from a SARS patient blood sample (sample  15 No. 3
Figures 6A and 6B illustrate SARS-CoV detection from a
SARS patient blood  sample (sample No. 3). Lymphocytes
were isolated from 3# SARS patient blood  sample. RNA
from lymphocytes was extracted by QlAamp Kit. RT-nest
PCR was  performed using RNA extracted above as
templates. 044 RT-nest PCR result was good 20 and
hybridization result was good too. 040 RT-nest PCR
result was poor but  hybridization result was good. It
shows that the chip-hybridization method is sensitive
and specific. Example 6. SARS-CoV detection from a
SARS patient blood sample (sample  25 No. 4111 Figures
7A and 7B illustrate SARS-CoV detection from a SARS
patient blood  sample (sample No. 4). Lymphocytes were
isolated from 4# SARS patient blood  sample. RNA from
lymphocytes was extracted by QlAamp Kit. RT-nest PCR
was  performed using RNA extracted above as templates.
024, 040 and 044 RT-nest PCR 30 results were good and
hybridization results were good too. 93 



WO 2005/005658 PCT/CN2003/000561 Example 7. SARS-CoV
detection from a SARS patient sputum sample (sample
No. 5L Figure 8 illustrates SARS-CoV detection from a
SARS patient sputum sample 5 (sample No. 5). RNA from
5# SARS patient sputum sample was extracted by QIAamp
Kit. RT-nest PCR was performed using RNA extracted
above as templates. 040  RT-nest PCR result was good
and hybridization result was good too. Example 8.
SARS-CoV detection from a SARS patient sputum sample
(sample 10 No. 6) Figure 9 illustrates SARS-CoV
detection from a SARS patient sputum sample  (sample
No. 6). RNA from 6# SARS patient sputum sample was
extracted by QlAamp  Kit. RT-nest PCR was performed
using RNA extracted above as templates. All  probes
RT-nest PCR results were good and hybridization
results were good too. 15 Example 9. Another exemplary
ay format of SARS-CoV detection chip  Figure 10
illustrates another exemplary array format of SARS-CoV
detection chip. Immobilization control is an
oligo-probe that is labeled by a fluorescent dye  20
HEX on its end and does not participate in any
hybridization reaction when a sample containing or
suspected of containing of a SARS-CoV is contacted
with the chip.  Positive control (Arabidopsis) is an
oligo-probe designed according to an  Arabidopsis (one
kind of model organism) gene and does not participate
in any  hybridization reaction when a sample
containing or suspected of containing of a 25 SARS-CoV
is contacted with the chip. During hybridization
reaction, target probes that  can hybridize with this
positive control perfectly are added into the
hybridization solution.  Signals of the positive
control can be applied to monitor the hybridization
reaction. Negative control is an oligo-probe that does
not participate in any hybridization  reaction when a
sample containing or suspected of containing of a
SARS-CoV is 30 contacted with the chip. 94 WO
2005/005658 PCT/CN2003/000561  Blank Control is DMSO
solution spot. It is used for monitoring arraying
quality. SARS probes are 011, 024, 040 and 044 probes.
5 Example 10. Possible positive results on the
SARS-CoV detection chip  illustrated in Figure 10 



Figure 11 illustrates all possible positive results on
the SARS SARS-CoV  detection chip illustrated in
Figure 10. There are four sets probes on chips for
detecting SARS virus: probe 011, probe  10 024, probe
040 and probe 044. The first line gives the positive
result (1) by signals appearing on all four sets of
probes: 011+024+040+044. The second line gives all the
possible positive results (4) by signals appearing on
three sets probes: 011+024+044, 024+040+044,
011+040+044, 011+024+040. 15 The third line gives all
the possible positive results (6) by signals appearing
on  two sets probes: 011+040, 024+044, 011+044,
040+044, 011+024, 024+040. The fourth line gives all
the possible positive results (4) by signals appearing
on  only one set probes: 011, 024, 040, 044. 20
Example 11. Possible results on the SARS-CoV detection
chip illustrated in  Figure 12 Figure 13 illustrates
all possible positive results on the SARS-CoV
detection chip  illustrated in Figure 12. There are
four sets of probes on chips for detecting SARS virus:
probe 011, probe  25 024, probe 040 and probe 044. The
possible positive and negative results are also
illustrated in Figure 14. The  combinations for
positive results include:  011+127;   040 + 127; 30
011+127+024; 95 WO 2005/005658 PCT/CN2003/000561 5  10
011+127+044; 024 + 127 + 044; 011 + 127 + 024 + 040;
024 + 127; 044 + 127; 011 + 127 + 040; 024 + 127 +
040; 044 + 127 + 040; 011+127+044; 



011 + 127 + 024 + 044; 011 + 127 + 024 + 040 + 044;
and 127+024+040+044. A negative result is indicated if
only 127 is observed. To be a valid assay result,
positive or negative, the immobilization control
signal  15 (HEX) should always be observed. The above
examples are included for illustrative purposes only
and are not  intended to limit the scope of the
invention. Many variations to those described above
are possible. Since modifications and variations to
the examples described above will  be apparent to
those of skill in this art, it is intended that this
invention be limited only by  20 the scope of the
appended claims. 96 WO 2005/005658 CLAIMS
PCT/CN2003/000561 1. A chip for assaying for a
coronaviruse causing the severe acute respiratory
syndrome (SARS-CoV) and a non-SARS-CoV infectious
organism, which chip 5 comprises a support suitable
for use in nucleic acid hybridization having
immobilized  thereon an oligonucleotide probe
complementary to a nucleotide sequence of SARS-CoV
genome, said nucleotide sequence comprising at least
10 nucleotides, and one or more of  the following
oligonucleotide probe(s): a) an oligonucleotide probe
complementary to a nucleotide sequence of a  10
non-SARS-CoV infectious organism causing SARS-like
symptoms, said nucleotide  sequence comprising at
least 10 nucleotides; b) an oligonucleotide probe
complementary to a nucleotide sequence of a
non-SARS-CoV infectious organism damaging an
infectious host's immune system, said  nucleotide
sequence comprising at least 10 nucleotides; or 15 c)
an oligonucleotide probe complementary to a nucleotide
sequence of a  non-SARS-CoV coronaviridae virus, said
nucleotide sequence comprising at least 10
nucleotides. 2. The chip of claim 1, which chip
comprises a support suitable for use in  nucleic acid
hybridization having immobilized thereon at least two
oligonucleotide  20 probes complementary to at least
two different nucleotide sequences of SARS-CoV genome,
each of said two different nucleotide sequences
comprising at least 10  nucleotides. 3. The chip of
claim 2, wherein the at least two different nucleotide
sequences  



of SARS-CoV genome comprises: 25 a) a nucleotide
sequence of at least 10 nucleotides located within a
conserved  region of SARS-CoV genome and a nucleotide
sequence of at least 10 nucleotides  located within a
variable region of SARS-CoV genome; or b) a nucleotide
sequence of at least 10 nucleotides located within a
structural  protein coding gene of SARS-CoV genome and
a nucleotide sequence of at least 10 30 nucleotides
located within a non-structural protein coding gene of
SARS-CoV genome. 97 WO 2005/005658 PCT/CN2003/000561
4. The chip of claim 2, which further comprises: a) at
least one of the following three oligonucleotide
probes: an  immobilization control probe that is
labeled and does not participate in any hybridization
reaction when a sample containing or suspected of
containing of a SARS-CoV or a 5 non-SARS-CoV
infectious organism is contacted with the chip, a
positive control probe  that is not complementary to
any sequence of a SARS-CoV or non-SARS-CoV infectious
organism but is complementary to a sequence contained
in the sample not found in the  SARS-CoV or the
non-SARS-CoV infectious organism and a negative
control probe that  is not complementary to any
nucleotide sequence contained in the sample; and 10 b)
a blank spot. 5. The chip of claim 2, which comprises
at least two oligonucleotide probes  complementary to
two different nucleotide sequences of at least 10
nucleotides,  respectively, located within a conserved
region of SARS-CoV genome, located within a
structural protein coding gene of SARS-CoV genome or
located within a non-structural  15 protein coding
gene of SARS-CoV genome. 6. The chip of claim 2,
wherein: a) the conserved region of SARS-CoV genome is
a region located within the  Replicase 1A or lB gene
or the Nucleocapsid (N) gene of SARS-CoV; b) the
structural protein coding gene of SARS-CoV genome is a
gene encoding  20 the Spike glycoprotein (S), the
small envelope protein (E) or the Nucleocapsid protein
(N); or c) the non-structural protein coding gene of
SARS-CoV genome is a gene  encoding the Replicase 1 A
or 1 B. 7. The chip of claim 2, wherein the variable
region of SARS-CoV genome is a  25 region located
within the Spike glycoprotein (S) gene of SARS-CoV. 8.
The chip of claim 2, which comprises at least two of
the following four  



oligonucleotide probes: two oligonucleotide probes
complementary to two different  nucleotide sequences
of at least 10 nucleotides located within the
Replicase IA or I B  gene of SARS-CoV, an
oligonucleotide probe complementary to a nucleotide
sequence 30 of at least 10 nucleotides located within
the N gene of SARS-CoV and an oligonucleotide 98 WO
2005/005658 PCT/CN2003/000561 probe complementary to a
nucleotide sequence of at least 10 nucleotides located
within  the S gene of SARS-CoV. 9. The chip of claim
8, wherein one of the two different nucleotide
sequences  located within the Replicase IA or lB gene
of SARS-CoV comprises a nucleotide 5 sequence that: a)
hybridizes, under high stringency, with a Replicase 1A
or 1B nucleotide  sequence, or a complementary strand
thereof, that is set forth in Table 13; or b) has at
least 90% identity to a Replicase IA or 1B nucleotide
sequence  comprising a nucleotide sequence, or a
complementary strand thereof, that is set forth in  10
Table 13. 10. The chip of claim 9, wherein one of the
two different nucleotide sequences  located within the
Replicase IA or lB gene of SARS-CoV comprises a
nucleotide  sequence that is set forth in Table 13.
11. The chip of claim 8, wherein the nucleotide
sequence located within the N  15 gene of SARS-CoV
comprises a nucleotide sequence that: a) hybridizes,
under high stringency, with a N nucleotide sequence,
or a  complementary strand thereof, that is set forth
in Table 13; or b) has at least 90% identity to a N
nucleotide sequence comprising a  nucleotide sequence,
or a complementary strand thereof, that is set forth
in Table 13. 20 12. The chip of claim 11, wherein the
nucleotide sequence located within the N  gene of
SARS-CoV comprises a nucleotide sequence that is set
forth in Table 13. 13. The chip of claim 8, wherein
the nucleotide sequence located within the S  gene of
SARS-CoV comprises a nucleotide sequence that: a)
hybridizes, under high stringency, with a S nucleotide
sequence, or a  25 complementary strand thereof, that
is set forth in Table 13; or b) has at least 90%
identity to a S nucleotide sequence comprising a
nucleotide  sequence, or a complementary strand
thereof, that is set forth in Table 13. 14. The chip
of claim 13, wherein the nucleotide sequence located
within the S  gene of SARS-CoV comprises a nucleotide
sequence that is set forth in Table 13. 99 



WO 2005/005658 PCT/CN2003/000561 15. The chip of claim
4, wherein the label of the immobilization control
probe  is selected from the group consisting of a
chemical, an enzymatic, an immunogenic, a
radioactive, a fluorescent, a luminescent and a FRET
label. 16. The chip of claim 4, wherein the
non-SARS-CoV-sequence is spiked in the  5 sample to be
assayed. 17. The chip of claim 16, wherein the spiked
non-SARS-CoV-sequence is a  sequence of Arabidopsis
origin. 18. The chip of claim 8, which comprises two
oligonucleotide probes  complementary to two different
nucleotide sequences located within the Replicase 1A
or  10 1B gene of SARS-CoV, an oligonucleotide probe
complementary to a nucleotide sequence located within
the N gene of SARS-CoV, an oligonucleotide probe
complementary to a nucleotide sequence located within
the S gene of SARS-CoV, an  immobilization control
probe that is labeled and does not participate in any
hybridization  reaction when a sample containing or
suspected of containing of a SARS-CoV or a 15
non-SARS-CoV infectious organism is contacted with the
chip, a positive control probe  that is not
complementary to any sequence of a SARS-CoV or
non-SARS-CoV infectious  organism but is complementary
to a sequence contained in the sample not found in the
SARS-CoV or the non-SARS-CoV infectious organism and a
negative control probe that  is not complementary to
any nucleotide sequence contained in the sample. 20
19. The chip of claim 18, which comprises multiple
spots of the two  oligonucleotide probes complementary
to two different nucleotide sequences located  within
the Replicase 1B gene of SARS-CoV, the oligonucleotide
probe complementary  to a nucleotide sequence located
within the N gene of SARS-CoV, the oligonucleotide
probe complementary to a nucleotide sequence located
within the S gene of SARS-CoV, 25 the immobilization
control probe, the positive control probe and the
negative control  probe. 20. The chip of claim 4,
wherein at least one of the oligonucleotide probe
comprises, at its 5' end, a poly dT region to enhance
its immobilization on the support.  21. The chip of
claim 2, wherein at least one of the oligonucleotide
probes is 30 complementary to a highly expressed
nucleotide sequence of SARS-CoV genome. 100 WO
2005/005658 PCT/CN2003/000561 22. The chip of claim 1,
wherein the non-SARS-CoV infectious organism  causing
SARS-like symptoms is selected from the group
consisting of a human  coronaviruse 229E, a human
coronaviruse OC43, a human enteric coronaviruse, an  



influenza virus, a parainfluenza virus, a respiratory
sncytical virus, a human 5 metapneumovirus, a
rhinovirus, an adenoviruse, a mycoplasma pneumoniae, a
chlamydia  pneumoniae, a measles virus and a rubella
virus. 23. The chip of claim 22, wherein the influenza
virus is influenza virus A or  influenza virus B. 24.
The chip of claim 22, wherein the parainfluenza virus
is selected from the  10 group consisting of
parainfluenza virus 1, parainfluenza virus 2,
parainfluenza virus 3  and parainfluenza virus 4. 25.
The chip of claim 1, wherein the non-SARS-CoV
infectious organism  damaging an infectious host's
immune system is selected from the group consisting of
a  hepatitis virus, a transfusion transmitting virus
(TTV), a human immunodeficiency virus 15 (HIV), a
parvovirus, a human cytomegalovirus (HCMV), an
Epstein-Barr virus (EBV)  and a tre-ponema palidum.
26. The chip of claim 25, wherein the hepatitis virus
is selected from the group  consisting of hepatitis
virus A (HAV), hepatitis virus B (HBV), hepatitis
virus C (HCV),  hepatitis virus D (HDV), hepatitis
virus E (HEV) and hepatitis virus G (HGV). 20 27. The
chip of claim 25, wherein the HIV is HIV I. 28. The
chip of claim 25, wherein the parvovirus is parvovirus
B19. 29. The chip of claim 1, wherein the non-SARS-CoV
coronaviridae virus is  selected from the group
consisting of an avian infectious bronchitis virus, an
avian  infectious laryngotracheitis virus, a murine
hepatitis virus, an equine coronaviruse, a 25 canine
coronaviruse, a feline coronaviruse, a porcine
epidemic diarrhea virus, a porcine  transmissible
gastroenteritis virus, a bovine coronaviruse, a feline
infectious peritonitis  virus, a rat coronaviruse, a
neonatal calf diarrhea coronaviruse, a porcine
hemagglutinating encephalomyelitis virus, a puffinosis
virus, a turkey coronaviruse and a
sialodacryoadenitis virus of rat. 101 WO 2005/005658
PCT/CN2003/000561 30. The chip of claim 1, wherein the
support comprises a surface that is selected  from the
group consisting of a silicon, a plastic, a glass, a
ceramic, a rubber, and a  polymer surface. 31. A
method for assaying for a SARS-CoV and a non-SARS-CoV
infectious  5 organism in a sample, which methods
comprises: a) providing a chip of claim 1; b)
contacting said chip with a sample containing or
suspected of containing a  



nucleotide sequence of a SARS-CoV and a non-SARS-CoV
infectious organism under  conditions suitable for
nucleic acid hybridization; and 10 c) assessing
hybrids formed between said nucleotide sequence of
said  SARS-CoV or said non-SARS-CoV infectious
organism, if present in said sample, and  said
oligonucleotide probe complementary to a nucleotide
sequence of said SARS-CoV  genome or said
oligonucleotide probe complementary to a nucleotide
sequence of said  non-SARS-CoV infectious organism
genome, 15 whereby detection of one or both of said
hybrids indicates the presence of said  SARS-CoV
and/or said non-SARS-CoV infectious organism in said
sample. 32. The method of claim 31, wherein the
SARS-CoV is assayed by:  a) providing a chip of claim
2; b) contacting said chip with a sample containing or
suspected of containing a  20 SARS-CoV nucleotide
sequence under conditions suitable for nucleic acid
hybridization; and c) assessing hybrids formed between
said SARS-CoV nucleotide sequence, if  present in said
sample, and said at least two oligonucleotide probes
complementary to  two different nucleotide sequences
of SARS-CoV genome, respectively, to determine the 25
presence, absence or amount of said SARS-CoV in said
sample, whereby detection of one or both said hybrids
indicates the presence of said  SARS-CoV in said
sample. 33. The method of claim 31, wherein the
SARS-CoV is assayed by:  a) providing a chip of claim
3; 102 WO 2005/005658 PCT/CN2003/000561 b) contacting
said chip with a sample containing or suspected of
containing a  SARS-CoV nucleotide sequence under
conditions suitable for nucleic acid hybridization;
and assessing hybrids formed between said SARS-CoV
nucleotide sequence, if 5 present in said sample, and
i) said oligonucleotide probe complementary to a
nucleotide sequence located  within a conserved region
of SARS-CoV genome and an oligonucleotide probe
complementary to a nucleotide sequence located within
a variable region of SARS-CoV  genome, respectively;
or 10 ii) said oligonucleotide probe complementary to
a nucleotide sequence located  within a structural
protein coding gene of SARS-CoV genome and an
oligonucleotide  



probe complementary to a nucleotide sequence located
within a non-structural protein  coding gene of
SARS-CoV genome, to determine the presence, absence or
amount of said SARS-CoV in said sample,  15 whereby
detection of one or both said hybrids indicates the
presence of said  SARS-CoV in said sample. 34. The
method of claim 31, wherein the SARS-CoV is assayed
by:  a) providing a chip of claim 4; b) contacting
said chip with a sample containing or suspected of
containing a  20 SARS-CoV nucleotide sequence under
conditions suitable for nucleic acid hybridization;
and c) assessing: (i) hybrids formed between said
SARS-CoV nucleotide sequence, if present in  the
sample, and the oligonucleotide probe complementary to
a nucleotide sequence 25 within a conserved region of
SARS-CoV genome and an oligonucleotide probe
complementary to a nucleotide sequence located within
a variable region of SARS-CoV  genome, respectively;
(ii) a label comprised in the immobilization control
probe, or a hybrid(s)  involving the positive control
probe and/or the negative control probe; and 30 (iii)
a signal at said blank spot 103 WO 2005/005658
PCT/CN2003/000561 to determine the presence, absence
or amount of said SARS-CoV in a sample.  35. The
method of claim 34, wherein the chip comprises two
oligonucleotide probes complementary to two different
nucleotide sequences located within the Replicase  IA
or 1B gene of SARS-CoV, an oligonucleotide probe
complementary to a nucleotide 5 sequence located
within the N gene of SARS-CoV, an oligonucleotide
probe  complementary to a nucleotide sequence located
within the S gene of SARS-CoV, an  immobilization
control probe, a positive control probe and a negative
control probe and  the presence of the SARS-CoV is
determined when: a) a positive hybridization signal is
detected using at least one of the two  10
oligonucleotide probes complementary to two different
nucleotide sequences located  within the Replicase 1A
or lB gene of SARS-CoV, the oligonucleotide probe
complementary to a nucleotide sequence located within
the N gene of SARS-CoV and/or  the oligonucleotide
probe complementary to a nucleotide sequence located
within the S  gene of SARS-CoV; 



15 b) a positive signal is detected from the
immobilization control probe; c) a positive
hybridization signal is detected using the positive
control probe;  d) a positive hybridization signal is
not detected using the negative control  probe; and e)
a positive hybridization signal is not detected at the
blank spot. 20 36. The method of claim 35, wherein
detecting a positive hybridization signal  using at
least one of the two oligonucleotide probes
complementary to two different  nucleotide sequences
located within the Replicase IA or lB gene of
SARS-CoV, or the  oligonucleotide probe complementary
to a nucleotide sequence located within the N gene  of
SARS-CoV, while not detecting a positive hybridization
signal using the 25 oligonucleotide probe
complementary to a nucleotide sequence located within
the S gene  of SARS-CoV indicates mutation of the
SARS-CoV. 37. The method of claim 31, wherein the chip
of claim 21 is used and the  method is used to
diagnose early-stage SARS patients. 38. The method of
claim 37, wherein the early-stage SARS patients have
been  30 infected with SARS-CoV from about less than
one day to about three days. 104 WO 2005/005658
PCT/CN2003/000561 39. The method of claim 31, which is
used to determine whether a subject is  infected by a
SARS-CoV and/or a non-SARS-CoV infectious organism
causing  SARS-like symptoms. 40. The method of claim
39, wherein the SARS-like symptoms are caused by a  5
non-SARS-CoV infectious organism selected from the
group consisting of a human  coronaviruse 229E, a
human coronaviruse 0043, a human enteric coronaviruse,
an  influenza virus, a parainfluenza virus, a
respiratory sncytical virus, a human  metapneumovirus,
a rhinovirus, an adenoviruse, a mycoplasma pneumoniae,
a chlamydia  pneumoniae, a measles virus and a rubella
virus. 10 41. The method of claim 40, wherein the
influenza virus is influenza virus A or  influenza
virus B. 42. The method of claim 40, wherein the
parainfluenza virus is selected from  the group
consisting of parainfluenza virus 1, parainfluenza
virus 2, parainfluenza virus 3  and parainfluenza
virus 4. 15 43. The method of claim 31, which is used
to determine whether a subject is  infected by a
SARS-CoV and/or a non-SARS-CoV infectious organism
damaging the  subject's immune system. 



44. The method of claim 43, wherein the non-SARS-CoV
infectious organism  damaging subject's immune system
is selected from the group consisting of a hepatitis
20 virus, a transfusion transmitting virus (TTV), a
human immunodeficiency virus (HIV), a parvovirus, a
human cytomegalovirus (HCMV), an Epstein-Barr virus
(EBV) and a  tre-ponema palidum. 45. The method of
claim 44, wherein the hepatitis virus is selected from
the  group consisting of hepatitis virus A (HAV),
hepatitis virus B (HBV), hepatitis virus C  25 (HCV),
hepatitis virus D (HDV), hepatitis virus E (HEV) and
hepatitis virus G (HGV). 46. The method of claim 44,
wherein the HIV is HIV I. 47. The method of claim 44,
wherein the parvovirus is parvovirus B 19. 48. The
method of claim 31, which is used to determine whether
a subject is  infected by a SARS-CoV and/or a
non-SARS-CoV coronaviridae virus. 105 WO 2005/005658
PCT/CN2003/000561 49. The method of claim 48, wherein
the non-SARS-CoV coronaviridae virus is  selected from
the group consisting of an avian infectious bronchitis
virus, an avian  infectious laryngotracheitis virus, a
murine hepatitis virus, an equine coronaviruse, a
canine coronaviruse, a feline coronaviruse, a porcine
epidemic diarrhea virus, a porcine 5 transmissible
gastroenteritis virus, a bovine coronaviruse, a feline
infectious peritonitis  virus, a rat coronaviruse, a
neonatal calf diarrhea coronaviruse, a porcine
hemagglutinating encephalomyelitis virus, a puffinosis
virus, a turkey coronaviruse and a
sialodacryoadenitis virus of rat. 50. The method of
claim 31, wherein the nucleotide sequence of the 10
SARS-CoV or the non-SARS-CoV infectious organism is a
genomic sequence of the  SARS-CoV or the non-SARS-CoV
infectious organism or a DNA sequence amplified  from
an extracted SARS-CoV RNA genomic sequence or an
extracted genomic sequence  of the non-SARS-CoV
infectious organism. 51. The method of claim 50,
wherein the SARS-CoV RNA genomic sequence  15 is
extracted from a SARS-CoV infected cell using the
QlAamp Viral RNA kit, the  Chomczynski-Sacchi
technique or TRIzol. 52. The method of claim 50,
wherein the SARS-CoV RNA genomic sequence  is
extracted from a SARS-CoV infected cell using the
QlAamp Viral RNA kit. 53. The method of claim 31,
wherein the genomic sequence of the of the 20 SARS-CoV
or the non-SARS-CoV infectious organism is extracted
from a sputum or  saliva sample, a lymphocyte of a
blood sample. 



54. The method of claim 31, wherein the genomic
sequence of the of the  SARS-CoV or the non-SARS-CoV
infectious organism is extracted from nasopharyngeal,
oropharyngeal, tracheal, bronchaleolar lavage, pleural
fluid, urine, stool, conjunctiva, 25 tissue from
human, mouse, dog, rat, cat, horse, avian, earth,
water, air. 55. The method of claim 50, wherein the
genomic sequence of the of the  SARS-CoV or the
non-SARS-CoV infectious organism is amplified by PCR.
56. The method of claim 55, wherein a label is
incorporated into the amplified  DNA sequence during
the PCR. 106 WO 2005/005658 PCT/CN2003/000561 57. The
method of claim 55, wherein the PCR comprises
conventional,  multiplex, nested PCR or RT-PCR. 58.
The method of claim 55, wherein the PCR comprises a
two-step nested PCR,  the first step being a RT-PCR
and the second step being a conventional PCR. 5 59.
The method of claim 55, wherein the PCR comprises a
one-step, multiplex  RT-PCR using a plurality of 5'
and 3' specific primers, each of the specific primers
comprising a specific sequence complementary to its
target sequence to be amplified and  a common
sequence, and a 5' and a 3' universal primer, the 5'
universal primer being  complementary to the common
sequence of the 5' specific primers and the 3'
universal 10 primer being complementary to the common
sequence of the 3' specific primers, and  wherein in
the PCR, the concentration of the 5' and 3' universal
primers equals to or is  higher than the concentration
of the 5' and 3' specific primers, respectively. 60.
The method of claim 59, wherein the 3' universal
primer and/or the 5'  universal primer is labeled. 15
61. The method of claim 60, wherein the label is a
fluorescent label. 62. The method of claim 55, wherein
the PCR comprises a multiplex nested PCR. 63. The
method of claim 55, wherein the PCR is conducted using
at least one of  the following pairs of primers set
forth in Table 18 or Tables 19-21. 20 64. An
oligonucleotide primer for amplifying a nucleotide
sequence of an  influenza A virus, an influenza B
virus, a human metapneumovirus, a human adenovirus,  a
human coronaviruse 229E or a human coronaviruse OC43,
which oligonucleotide  primer comprises a nucleotide
sequence that: a) hybridizes, under high stringency,
with a target nucleotide sequence of  25 influenza A
virus, influenza B virus, human metapneumovirus, human
adenovirus,  human coronaviruse 229E or human
coronaviruse 0C43, or a complementary strand  



thereof, that is set forth in Tables 1-6; or b) has at
least 90% identity to a target nucleotide sequence of
influenza A virus,  influenza B virus, human
metapneumovirus, human adenovirus, human coronaviruse
107 WO 2005/005658 PCT/CN2003/000561 229E or human
coronaviruse OC43 comprising a nucleotide sequence, or
a  complementary strand thereof, that is set forth in
Tables 1-6. 65. The primer of claim 64, which
comprises DNA, RNA, PNA or a derivative  thereof. 5
66. The primer of claim 64, which comprises a
nucleotide sequence, or a  complementary strand
thereof, that is set forth in Tables 1-6. 67. A kit
for amplifying a nucleotide sequence of an influenza A
virus, an  influenza B virus, a human metapneumovirus,
a human adenovirus, a human  coronaviruse 229E or a
human coronaviruse OC43, which kit comprises: 10 a) a
primer of claim 64; and b) a nucleic acid polymerase
that can amplify a nucleotide sequence of an
influenza A virus, an influenza B virus, a human
metapneumovirus, a human adenovirus,  a human
coronaviruse 229E or a human coronaviruse OC43 using
said primer of claim  64. 15 68. The kit of claim 67,
wherein the nucleic acid polymerase is a reverse
transcriptase. 69. An oligonucleotide probe for
hybridizing to a nucleotide sequence of an  influenza
A virus, an influenza B virus, a human
metapneumovirus, a human adenovirus,  a human
coronaviruse 229E or a human coronaviruse OC43, which
oligonucleotide 20 probe comprises a nucleotide
sequence that: a) hybridizes, under high stringency,
with a target nucleotide sequence of  influenza A
virus, influenza B virus, human metapneumovirus, human
adenovirus,  human coronaviruse 229E or human
coronaviruse OC43, or a complementary strand  thereof,
that is set forth in Tables 7-12; or 25 b) has at
least 90% identity to a target nucleotide sequence of
influenza A virus,  influenza B virus, human
metapneumovirus, human adenovirus, human coronaviruse
229E or human coronaviruse OC43, or a complementary
strand thereof, that is set forth  in Tables 7-12. 70.
The probe of claim 69, which comprises DNA, RNA, PNA
or a derivative  30 thereof. 108 



WO 2005/005658 PCT/CN2003/000561 71. The probe of
claim 69, which comprises a nucleotide sequence, or a
complementary strand thereof, that is set forth in
Tables 7-12. 72. The probe of claim 69, which is
labeled. 73. The probe of claim 72, wherein the label
is selected from the group 5 consisting of a chemical,
an enzymatic, an immunogenic, a radioactive, a
fluorescent, a  luminescent and a FRET label. 74. A
kit for hybridization analysis of a nucleotide
sequence of an influenza A  virus, an influenza B
virus, a human metapneumovirus, a human adenovirus, a
human  coronaviruse 229E or a human coronaviruse OC43,
which kit comprises: 10 a) a probe of claim 69; and b)
a means for assessing a hybrid formed between a
nucleotide sequence of an  influenza A virus, an
influenza B virus, a human metapneumovirus, a human
adenovirus,  a human coronaviruse 229E or a human
coronaviruse OC43 and said probe. 109 




