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WD 2004/ 089983 PCT/ NL2004/ 000229 Title: SARS 5 The

invention relates to the field of virology, nore in
wQani4ioseHsar to a new coronavirus. |In parti cul 2CT/NL2004/000229

sequences encoding (parts of) viral proteins are

provided. Further, the invention relates to

di agnosti c neans and net hods, prophylactic neans and

nmet hods and therapeutic neans and net hods to be

enpl oyed in the diagnosis, 10 prevention and/or

TitleatARAt of di sease, in particular of respiratory

di sease (atypical pneunonia), in particular of

manmal s, nore in particular in humans. |In another

enbodi nent the invention relates to the use of

interferon, preferably pe ylated interferon for the

pr opﬁ@heazé!ﬁf%h@r relpfep dpshn fidldiof sgpleant mete iamarticslar to a new

f | % r r

091[0% 9{1"3@ eCI gﬁ 58 ﬁéﬁﬁ%&gg{ge g{"t%g]' ‘{.I.pé.l p%éte?ﬁs are provided.

Fumﬂmrt g mvehtlen ceda‘wﬁ av dxagslpsmmmeasqo egd inecbhtbdsy paiphylactic means

abI hunan i n th a
SRR ARA SRRttt R Ref Bielhodsrolnd Srfoli e diagnosis,
pvexrdmohaﬁamwnaan@ loobizkadeeat piartfdusekr di’&@@iiﬁe&o@f dikéase (atypical
pat hogenic effects in nan conbined with a rel atively
p@ﬁgyloa%aapaneearﬂca}%ﬁf SEyRAlSTROTS 11} Particuiasin napse In another

e%ﬁa%ﬂlﬂlé‘ntt {1 iEDENERErabAiQY L (34 Qﬁ@&@eroﬁ%e@e‘%&@@%e&&’la’ced
Kong in February 2003, and within two nonths

m’r&gf%b@e forethe erenhydantisa therapeviie Aleatroent ofi aadmals, pmf@rably

SRS EL o USE S SR R LER Rl 23R g sodenc

leenﬂekl VQﬁE 3)cordifainisy merdgrecifieely narmmimShRSefeSdle haman infected
t S S ndro ' and causes a
uﬁ?%ﬁ%%?§£FFﬂﬂ£§¥ % é%%%ﬁg ni a) Fn 25 nan.

This illness usually beglns with a fever, sonetines

associated with chills or other synptons |nclud|n%
headdtasently.zspew qitye dae gau%dgaeg]]@]a%ﬁ hepdtdy qlﬁgb%}@use of its pathogenic

eSS QATHOLA coxﬁ?@%@'wﬁﬁ) a ?él%@él&iléa%‘? H%let%? DEI%&B{I 91‘1% §1‘Bus first

experience m respiratory syndrones at e outset
wafstseen 2n tle Chitreps prEARS (Padrigsiong, wayspreve toploag &opg in February

r o LVve cou t .30 mght be anj ed or.
005 RENTH PrE A e 20 HRE BB RN GL 7 rBlies all over
tﬂ@twtomlgwhéx@ it ha? bAweed,78\deati] @itas 23¢J@péc|r1lﬂ§ nfedted) (I¥&k [Bcientist
to_20% of the cas patients w Lr
iapear Svat dere 0D Shie Bonieardiocy name A SRS (Eevean Acute
He@ﬁﬁaﬁo@y @?ﬁdﬁﬁﬂé)hflﬁfs arfd"h%ugé’é 4 88biralESAheds (Q%fp‘i"é%{ﬂ Rebumonia) in
chi | dren, elderdgrand pe;gle havi ng an underl yi ng

measn @iis Hhpesaapually bicipbvid sofevep apmetimee aseociaged with chills or

oﬁ%?ysﬁl '}g 18%%%%%13[5 égg{ﬂacfla rrghltl,hcﬁal}@eg,o 0§én%§§19t§g’hng of discomfort

(malaise) and body aches. Some people also experience mild respiratory syndromes at
the outset.

After 2 to 7 days, SARS patients may develop a dry, nonproductive cough that
might be accompanied or progress to the point where insuffiecient oxygen is getting
to the blood, visible as shortness of breath. In 10% to 20% of the cases, patients will
require mechanical ventilation, and eventually the disease can lead to the death of
the patient. Hospital personnel, children, elderly and people having an underlying

condition such as diabetes or heart disease, or a weakened immune system, form the
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hi ghest risk group. Co-infection with other pathogens
seens to occur frequently, especially with

W@pansaess sti c pat hogeni ¢ m croorgani sns such BST/NUZIW000229

nmet apneunovi rus (hwvPV), Chlanydia, etcetera. The
i ncubation tinme for the virus is typically 2-7 days
heglge st mskdirgem s@o-irdect®dnt wigh sbhertpedhdgenp sephe tedachr wfweqhently,

e§§<§c§? gttgln 6&)0&1{]‘1 > lecﬁ'f%é{tﬂ%?lrco kc%ggrglﬁn ! hSesuaCbﬁg human
Ideﬁi@ﬁ&gmoxgeu@(}awEthMamgﬂm ttretaapi es have been

appl i t wwth variqus results for heing,. ]
abl e Tefae n eme?% Vifigis &V%}é%@'ﬁégo? ‘%ayssangftlhﬁ Risgpse is
t!rﬂ?é}ﬁltt’%ﬁoc%r péo&@ﬁch ARNESARS LECAANE 5L shdginfl SRR iR hir.
early stage hen sufficient neasures 10 can be

t ake rAq for |Y§blta’§ @Obhﬂ@‘@ﬁ ifsthayrdisiangurp A9uebhg faveqse atqyeral antiviral
tggeggn %Sbeeﬁ‘tap%wﬂbé R valtl&%rﬁeshﬁs hot yet a

osti1c tool 1 ace. Thus ere is great need in
devel Alpo,ngr Heingrabdd tmpxb@@it$paemﬂ cuﬂ‘tba alpﬂee.se fibis dflgireat importance

RO TN  C ——

AR el ak6n SENSMLS pAPELtsHndanitede BN&& atithlns gretanginggAt this moment
the Coronaviruses, which is the causative factor for
tharess ot At & dipeposde ol IePlafal ysis  of the sequences

of thepWd Ebse(Ebthat hbed {n ARRERS Hﬁ\%hoétﬂ,eto\'ﬂsraﬁﬁl fherafes for this
intermediate bétween the group %orms by T

diseaspsni ssabl e gastroenetritis virus), PEDV 20

(porcine epidem c diarrhea virus) and 229E (human
coronavi rus 229E) at one side, the group forned by

BoCo THxoAvEaticw pﬁma&ésrﬂhs)nualedmm—méc(umcé ntamephited essentially

rus n other si I an

‘F’é%%l}ws rtamse sy ?tﬁ%’} grﬁ@étmé‘ﬁoi)%]@?g@lg% the |,
@cﬁ*@ﬁﬁﬁkuselg OWh{¥® i§ ThOBAMWFEIVES FHBE B E!AH@ e & |ph§lb§énetlc analysis
relative (at |east for the viral gllcase protein).

dshapedvsugts piie siandFie: Ihitaryses tbﬁ thedares Bom ek apmdiate
T ﬁ'@&sﬂt@e %ﬂOQ? M d B‘QT@E\/"%ﬁ#ﬁnﬁ@s 16> aéhw%msswsg)abmpv

nore ‘stral or war sonewh
(pmoma:qade;temrhahdxéa viims) anide AR9E yhtrrgals am@navmfus 2%9E) at one side,

by SRS Bl R SaR P S AT AR Tl e e viro o
£osthee siddeaid thedIBYYatinge 1r[f@cftﬂﬁ1rstbagm§uﬁé virmﬁpd,mg@t adfother side .
the virus, proteins or nucleic ﬂ%toﬁg 2 fgd .
Inpemaral obgyaRs SHANANEYS vaemsl opedPe clesetirelalivedp Pl 58 the viral
Ilegﬁggslef dr&@iderei n by sequence. It is generally known

at virus species, especially RNA virus sgem es

of : en%hmgh mhntlegealeth aaslyseppiovists awwrsveniena methed efideptifying a
VrlrI,éLII,PoaeSras ég%] 1‘1!1%8 &%Vg}(aﬁ o@ﬁéreﬂ g&?ﬁpﬁltoye &EBIE ft)f“?ard albeit somewhat

expecte eac ate may
rhaﬁeecoar@cmeﬂzlmdb faki Jﬂé&mﬁm’ttg sgié @R toagacat prating s lmuplelc acids from
sal Qu‘h? gres L(Ie%? g s?c’) p?‘I)Vl e(f AlssaoLu @Aﬁ?éj v1rus can be identified
by the percentages of homology of the virus, proteins or nucleic acids to be identified
in comparison with viral proteins or nucleic acids identified herein by sequence. It is
generally known that virus species, especially RNA virus species, often constitute a
quasi species wherein a cluster of said viruses displays heterogeneity among its
members. Thus it is expected that each isolate may have a somewhat different

percentage relationship with the sequences of the isolate as provided herein.
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WO 2004/ 089983 PCT/ NL2004/ 000229 3 \When one wi shes to
conpare a virus isolate wwth the sequences as |isted
WO p004089983 e 2, the invention provides an i sol aP@NL2004/000229

essentially nmanmalian positdve-sense single stranded
RNA virus (SARS) bel onging to the Coronaviruses and
| dentWhembhe washes rﬁhy(bmgeweat ma$ isplatt@ mﬁsﬁwmgnces as listed in

u%g %t ﬁlebl Vent el nll'o%c{(]eg 0,150 q_} Hlen 7 nOf St?ved

P Fusand ARGt ﬁ fl nuc A0G T postive-sense

s$1@fbl eﬁﬁﬁdétaRI\HX 131@&@ @ﬁR@ebdw@l@g t tel @bronﬁkﬁﬁﬁdets VantlGdentifiable as

equences as |i r .than the percentages
chér@aepﬁl dberErRoY Pg b %@90%/ fedprmiping a8 nygleicamnd spqusgce of said
x’i‘ﬁfseiﬂ'&l DL AR E}Qif%ﬁfd ﬁ&’d]e%"at:f& @Qg&me/ﬂap\é FentBEPNucleic acid

Li kewi se, an isolated essentially mamali an

é@sﬁlﬁy tpdhe eeryEnseaRy ksted highge gharips mrﬁwagw@tﬁed herein for

tﬁﬁ %@ﬂi@&ﬂs"aﬁ‘ {asn&ﬁg& AV & 81%%1 1?&9 gﬁ Wéﬂpbgcé‘smﬁf and
ogenet| cally correspon ther eterm’

R.EDHnLIk@wam' dns&dmdeesmﬁlalbanaimmahas mﬁmuﬂaeieasesmmgtagstlanded

sai aci d ,seguence has a am no
Ry RS EA55) B REing BEHNCAtae"R0ef SFLARRHRRRLTE
25iaiRhbiddlly drghpindihghdribt bpédteaninge sn Pitvb deld sequence of
herein in_conparison with_BoCo, APV and PEDV. 15 Wth
sPHEVIERD TS ﬂswrwnmﬁéh%fe%% AEENY AFIESRAISTSA hae anereendagesamino
a\éiJ Hémoltogf to fHéVs%ﬂhéﬁ)&s RE RttERhithag Qéé%h‘mﬁll{rfﬁ?élér 3Rgh the

hods, “prophyl actic nmeans and net hods
neh@arﬁmtpre hsreandn penhadspnt with @Oéhpﬁbmé@ndri’ﬂlw
di agnosi s, prevention and/or treatnent of disease, in
particul ar of respiratory di sease (atypical
pneunithahe provisiparnf tleuseguende imforedton ofvhis SARS virus, the
n_.humans. In v

articul ar
P A SRS PEP RIS oy e e methods
Hd HesRCkk nteatlslaald hefleas | lt@Be bplaged ﬁ@fﬂ@éﬂla‘@h&shs prevention
reagents that are nost specif 1Por sai d_specific
apidfardreatmsing gf digpape, irhwétqu&m of FespatAterycdisease Kpypipah Ryeumonia),
f
ih Rag}tﬂ:&l {F éfa @%@ﬁﬁ%?ﬂg}?é&%ﬁé@hg&g Eﬁgpg%l'tng Iﬂl?ﬁgéﬁl R¥sSmost
goleisooy thed dmgxfmsrse agmhbfhamshamd/ar ’afeabmnt cé‘ yaeapleénﬁc vimt infection is

Ag)s Vi,r u S %gg vf\e 4 ﬁ he . d

BSEOEMSH TR r‘?ﬁﬁ’i‘ 3 a&%n%eséieﬂ Orbiﬁl §B‘?"rl € %u? fgHsine sal

i6feQ66n rT@atid d8e tRRIBEEIS thaeitlis @deﬂeﬂ‘éﬂ ehgh sdi® dizgxasip) rophylaxis

because they are re ea5| |y avail abl e an%

o tEpadmeny o4 Vi W edlondp PREAEMETTAD 1epgeRts fhat are most

s&a@&ﬁ@ YAPARS RN RS 15 (BhBa h&Fevét 6108 Lel possibility that less
diagnosing a SARS infection of an animal, in

spacificdultautffientlneuosareachive sedgenprmarei usefl apstend, fonexrmnple because
in i I

oEY Afy mBRCPH S DRuEP R By B SRPTYS Sk Bhdng,

'EHeameaﬁtmyfolr eaainipiygpeaidds sanpibed bt HirdoH~ARE dipenoding a SARS

.n Lel c, acid ar.an CCOI‘dI to the i nve ti en,

BRGHER AEER GBI LB A P ROgre . P R of & humen

Heﬂ{ge ‘ébﬂn@ﬁsﬁi‘g Bt e GOAPArh flend s6helt £1iflal tigpieBerice of a viral

nP sai d manmmal
1sola e or component thereof by reacting said sample with a SARS specific nucleic

acid or antibody according to the invention, and a method for serologically diagnosing
a SARS infection of a mammal comprising determining in a sample of said mammal

the presence of an antibody specifically directed against a SARS virus or component
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the presence of an antibody specifically directed

agai nst a SARS virus or conponent WO 2004/ 089983
weERODAMRPED4/ 000229 4 thereof by reacting sai dPGENDL®4/000229

with a SARS virus-specific 4rotei naceous nol ecul e or

fragnent thereof or an antigen according to the

theweif by @BactiipesaidvanpleoritR bSARS oirugepedfidpagaiaatdous molecule or

tlélt for d| nosi ng .a SARS infection conpprising a SARS

HFIHENT LRI AT T e oG BB Ver .
THOLOLRAGL QLS pIBiBELA RiagRofic kit 3GABAENdMES ESAREﬁi‘ﬁtfécﬂi%ﬁ
and/ or an antibody according to the rnvention, and
ProrEian kP ARTEARS o PARY slwetspagiis avdesargl, \Brplginacgmmemolecule
i [ [ [ [
K AR R R Baf o8 REAL BTSSR By, and
prefemgblyf-omeexafvpldetecting lsarsil PyRavimscSHABE Ivem@mpﬂptﬁs uekleic acid,
as,a fluoro or. enz detectio syste
e EecetPt PO P TRt B QR TG i meane
fopBRdhpR cbthplrfsind=hn Shitahblgoabiszah bl fﬁﬁ)ﬁ@nhorﬂr BafFmatic
assa y). To determ ne whether an as uni denti f] ed

%qﬁlync%rﬁ%% upgd Brthepst reermelesd| sa&aefet%sww fclqragt comprise
IRUGI G54 ﬁ@&tgahza@foﬁta%bibamp@Ms S&)U irg d@ferflﬁﬁ‘egm@ﬁher an as yet
thereof can be identified as virus-specific, it
wnifi¢ntifeerd vigusaerahyonent hlessmrbh@qz end@g@p thereafisneh ae ingcleic acid,
t I
psr?ﬂalfﬁgc%gug oZe%lgﬂaaC d %ﬁ&g& nqhﬁgeogg?lg’éé‘gﬁrée %firegb s%zﬁié %%r%ﬁ specific,
it eafficed &) adAyswihe mrkiesadlboy aatind eadtse@encaof eald component, for

referably at ]east. .40 nucl egti des or
Frauie B L afon SF5d dnelbica™ harons e s b Siek fesst 10,
h&ie PefrhBlIgtht PARS 28] fdte peESHUBRCAT et idkidBYWEr amino acids
non- SARS viral sequences (BoCo is preferably used)
(trsPaghivelpl bEsegHSINEe BAPIogE Ssemparisemvithidde pEovided; S(}Béﬁ viral

. &l 8 Pe
DEH S AT Rk AT U EE e Ron Bl BR OO Tt contbly usod) using
for emnslpmhyéctgieneiamamaigm asarroided dereinfDepnditigeon the degree of
RSB DR R R A S REL S S G PR
syathdmid amlaosidanbe-i8eitstedi ngl e stranded RNA virus
(herein also called SARS virus) belonging to the
Coronaviridae famly, and SARS 25 virus-specific
CONPOREMnSeRfiod YHﬁs%bﬁe@@l@é ﬁ%@&l&e@’eﬁﬁ@ﬁce of a novel etiological
Coronaviruses were first isolated fromchickens in
aE98Y aniplated ¢reentiallt maurantiarop eritive-panse \m@l@ pigpadest BYA virus
[ ] '

il il ol SUER, o e RO dond Fimona A ALAL) B sams

Lgsspemfﬂenh@pn(’JﬂB@r spodstic lamahbguemthemmf Cﬁ@namusesusere first

gqqg{.ﬁgfflé I o i%gear : 1%\;21[3 glggtdl’t&) a%‘? ﬁé’roggw%%g nggnpropagated n

Sirs uowcsirél\l @nd ]%hu@ 118 n9gie d'he Re PheONRY §b((1ﬂ;kl‘3tﬂpegies Ui Fmily,
and 10 nmw de at the distal_ end). This 'crown-I|;jke'

Vel apfapiceatlp et HRAgmf qafs.idogs, rharfs anphaaaeogprirus particles are
1&%%{11&1%37 §H%f)ed, about 60-220 nm in diameter, with an outer envelope bearing

distinctive, 'club-shaped' peplomers ( about 20 nm long and 10 nm wide at the distal
end). This 'crown-like' appearance give the family its name. The envelope carries two
glycoproteins: S, the spike glycoprotein which is involved in cell fusion and is a major
antigen, and M, the membrane glycoprotein, which is involved in budding and

envelope formation. The genome is associated with a basic phosphoprotein,
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gl ycoproteins: S, the spi ke glycoprotein which is
involved in cell fusion and is a ngjor antigen, and

woRootlg998Ebr ane gl ycoprotei n, which is invol vedI/NDn2004/000229

buddi ng and envel ope fornation. The genone is
associated wth a basic phosphoprotein, WO 2004/ 089983
dPGENMNed M0ATIOSARMe & cdesiagirabesx aNingle etrgadeﬂmoaiﬁve sense RNA

nawrus | e st.rande Sit .
SRR PR 2o D B S RRRER BOT A RENAS oV o' poly-a
tmtﬂyy\lvlhich?t eap dﬁ@&l}aﬁﬁlcmﬁg kliaﬂ\ mRﬁﬂN in t?y 1ﬂ\ﬁéléi§éli clblll edtially the 5'
rect Yy U ction as. an In the nf.ecte ce
Cﬁ%ﬁ {i(alpqup 20 ‘<>>51's trageiated popiadicon Vkﬁi Pplymerages Phidytheg produces

a%ﬂqéﬁﬁh"’he‘ébﬁ@é sOQeVWIRIAS ThiViB iuekY b8 ReRPRAL EEFrodude mRNA as a
full l'ength negative sense strand. This is used a

rt@@hﬁpi seteottteanmenair ellirRinidentigal 5‘ﬁ1@§tté%|n%@fted lgygder seql?ence of 72
n
HGREREL gl 8806 sl 0ok o g o
xmnioymdmmyd ahederernds thEaomdniRiie tﬂmuslapwcbﬂune@lellsng%t mRNA and
m)no@pSt ronic enes at .the

=0 Pen P ee B R B et HRA SRE T SOl but by the

palusdiake ytiAP kASEApEbM. lB‘eItWEe@ﬁ: e@dteofithe gufedthaed istyrepeated
splicing, but by the 10 rase duri nIglq

iptesgre PesticHRe =0 iptragisyedh thfranpaipgase plus
céﬁl?ﬁ?tf&‘%rs' 3l E[lg@fﬂecle§@é}lé@&ﬁ&1ce AACHAAAG - of WL DRF. In some
teracts with the transcriptase plus cellular
cﬁmmrssesot}@pda prrealiché 8| @RBs coding fente ntaing mensipagd above, but

a%%:fgr al?ugaicna g#ur%en egteg%% [ Vla{nlil %??eg%@%ﬁjgﬁ ggr? s%‘@ft“{ﬁaﬁplotems

Nvalg i§ddated HaaRBgEH pﬂhﬂﬁgdﬁeﬁﬁ:ﬂe}r aseedpbiidingandnd elres tdxonomically
ot her non- st %ur al proteins. .15 New é %S%I[ng} ed . id
cgrpRRuiag (0 B JURIOt R EHOmPrERE B SEBRUFIRS Y AR a6
sbEXQRe @n%rlrbhde%@iﬂé e6nds BartcRnBHREmYLF USoh@idtotypic SARS
conpri si nw% a gene order and/or am no acid _seqguence
véivg/ She highesbrindeo s@d sedreacs hpmploematyeen fiRavire %ﬁﬂf any of the
0

LLAEL AR A e R Al P dpuss v i
fdm@ams of ﬁl@rpolymasass pocﬁtei:rh@ -6 gt featiHoyndlegyd ané tl(mb@:us to which

| t rus) i 0 for part
tﬁ% WW@? gy éS QP%‘?Q o ¥§ n(o?ﬁ e Q/)]ﬁgl ogt?}a? 18 edcatnﬁned) as can be
détiee ‘k’ﬁemlﬁﬁarlh@ el;}élgumb@@yg gtﬁerﬁ@rf@ﬂe anwith eeqlﬁaguc@nof other
that |s_exa

of the mar as
vme%éanmﬁ ﬁulebﬁg%?%@mﬂ fouse g}r%ﬁn@lﬂldrqa&ar(&e@s or
vW.otlé] vﬁﬁg &'s%']]ﬁ:@§ wakh, %sﬁ)%ﬁtlve& f}Héﬁ&» hdrﬂol tHamhate Rbntioned

Mouse Hapat I'trs rus. | ndividual pr otei ns or
mvtmimmw wah@s iasotertséderod phylog@mléeﬂy O@Iryspondgilg@nd thus

than th
SRR AR BB e 1B BRI an T WM, W R0Red by o
riv@ednadt csadllhqnce etruespalig bmtgeﬁmnSA@SW\tﬂrmseqmnde as shown in figure
er al w.ll be encaded b cec cde
b IF et R BOnar e Tiiee RN ELOGRGIRIE R SSTAY fp the
1£d15t!éﬂaan?s of MK iENt ks dofi@nddd LB U PidtAriaigd@s 28 Vi r us

E 1y genetl cally corresponding to the
It should be noted that, similar to other viruses, a certain degree of variation can be

expected to be found between SARS-viruses isolated from different sources.
Also, the viral sequence of the SARS virus or an an isolated SARS virus gene as
provided herein for example shows less than 95%, preferably less than 90%, more

preferably less than 80%, more preferably less than 70% and most preferably less
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i solated virus of which the sequences are depicted in
figure 2. 30 It should be noted that, simlar to other

WO RMWUeE®s3 a certai n degree of variation can bePCT/NL2004/000229
expected to be found between SARS-viruses isol ated
fromdifferent sources. Also, the viral sequence of
thhe 68XRB1cleqtide squamceshmnmdodyatrddssSARS 36%, ygefpemdy dsss than 90%,

enein e a ess, th 95%
BB SR 200 30 RoTE iy LS Pty J0tand pstprotorably
186X4h 2085 pined s @l lsyqhees hbhdlbgy Mtlatt fpécteehedladtide or amino
| ess WD 2004/ 089983 PCT/ NL2004/ 000229 6 than 65%
UL PVHEPERCILEE PORIE REMIVEEY 05 the maginehepatigigyvirus as for example
RhL8JabaRd ¥ beﬁeaﬁlbaﬂl QQaﬁple RREEccREi8h Sh@le¥ NG 2800 BoCo) or
80% nore preferably less than 70% and nost preferably
N@s@%ﬁéﬁhﬂgﬁ%am no acid sequence honology with the
.%%\%/@ﬁ&t (ﬁl‘é&é@ﬂ% %Aﬁg alm&%ﬁnd%ﬁ Q’oﬁﬁ%%‘ﬁg s%e%ﬁgfs higher, in
Ne coronavi Fus or the nuri epatitis virus

afmaﬂom'ﬂbloéacﬁoomnabaﬁsemnd in Genbank (for exanpl e in

cessi Qn npnber . Q r, NC 264
R b TR SOlOR Pt e o el e hg Py g of the
B8 SetRiplpt cABdh, RRdSORBYBEIn folgh eRat these viRateagfhavé tHe homology
ot her coronaviruses. A fair nunber of_virus isolate

indigatadedyve s breatesenensi i gherepispbran he famd ipfCantien nkggycession
Y, 8SBAL1 APRLE ¢t uebrbr Rpshdriil haa yeesn7s megg@m &%@922199 or

viruses share the ‘honol ogy indicated above.
A¥ é}@%k&ﬁ’e@f @YBZM@\AHQMO@MW%@& nUAiYﬁZQQVBéHBZ%OG or

3 oA b Bhts a3 165 or

h@ﬁﬂ B&MﬁﬂcbﬁmlnﬁlﬂﬁlgB@mﬁkombmﬁ(Eﬁﬁ@El%wwtaxAXBﬁﬁQ@UnAéﬁwzw 9&IvI=3&
lﬁeﬂa g%%%nge%g: nfb‘wggrgvgnt%%e ?r?x%/n ronsé% (l)'lnelggses%s g%ﬁ’%u%t ed

Sy R bmﬁmw{mmm&r@marh Whcéare -
R PlosBb L o SR U hicbdare

d@@eﬁ&i@eﬁewwwmreékmp%%ﬁqwqr%k@chm POAY274119 or
&ﬂ%i‘%ﬁ%@s&% UP A P(BW% ﬂﬁ&nhe 8% 5£Al0bYr 08F BeSRRN A4 97 or

e Isolated virus o sequences are

Ld2p1308cbriAY 322@08 or AY28207 Aﬂoﬂﬁ%% np AY 32A205CanBHAK2999 and
SSion no 119 or AY278741 or AY338175 or

A‘f‘é’%’ésgf?ﬂ o o ﬂ%’f or AY 322198 or AY322197 or 20

, 35 20D NIQIA220B598&1vI=3&

1or A 1299 qm d/ or sequences depi ct ed in

ni h. gov/ Taxonony/ Brow ser/ wwt ax.
cyi ’?rmde Undef &I d=227859 & vl =3 & keel=1 &srchrmde I
&unl ock. 25 The term "nucl eoti de seqnuence honol ogy as

Thedgrmeparieoddn staenenbopplosenteust henpinoleagiesibe meesence of
rlré%e\givg% Itx@Qt(ISdiﬁ%ucfggﬁa&l:' @bﬁﬁhbﬂ@ﬁd&@ﬂ:ﬁze "homologous"

sequences if the sequence of nucleotides in the two sequences is the same when
aligned for maximum correspondence. Sequence comparison between two or more
polynucleotides is generally performed by comparing portions of the two sequences
over a comparison window to identify and compare local regions of sequence
similarity. The comparison window is generally from about 20 to 200 contiguous
nucleotides. The "percentage of sequence homology" for polynucleotides, such as 50,
60, 70, 80, 90, 95, 98, 99 or 100 percent sequence homology may be determined by

comparing two optimally aligned sequences over a comparison window, wherein the
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sequences if the sequence of nucleotides in the two
sequences is the sanme when aligned for maxinum

w@oronesysndence. Sequence conpari son between tIOT/NL2004/000229

nmore polynucl eotides is geherally perfornmed by
conparing portions of the two sequences 30 over a
rovrpari Bemohinvdlpatitde spaiemce fiy tlm@num;ﬁan evipdewimay include
f nC
aldgggog%er 3 esﬁ gg gl e’ ggg%t a{QZLjﬁn{ @%nrt%l%ggrg%ssségﬂeﬂ@e%%%h does
notichaptisel 36d1t1?6he or ﬁdeﬁm)é@eopiimsmlge:mtlwm gy Seduehces. The

pol ynucl eotj des, , such s 50, . ,1.80,.90, .95, 98§,.
PSECEGASEH Cﬁt‘ﬁf@ﬂ% bg éab HeEmHERS 9%@911??8? oG HOBR AL the
10 tie® ARAEINHid WeQREW¥Bh Yt 1Rkd @RBELIE GURAERS nOMBEr 8f matched

conpari son W ndow, wherein the WO 2004/ 089983

ppeitoRebY divating 2he nrmber of watdrdmpnaitisas Prihe el pamber of
pz)glg%%g G tﬁ@wirgfe%wp%ﬁ{ﬁa?QGn V\Armj@ 'yﬂ&l ds. esult biy’ 100 to yield

Itions or | etions as con‘pare
theerentamesd gemrenee bmmoblgydﬁjpsmah ehglcmmptr ifse qa@mes f@m@mp arison
glﬁcee’rté ucpesiﬂhbéff (%%Ig%l@éllnln(gglem}?legl t ngzoe gwnvg?gao)rlthms or by
1ﬂ§$d@hﬂh MRa@lilyheraflubleeeqaéndg Qsmﬁaaﬂ@&l ahd whiltipletdequénce alignment

identical nucleic se _occu in both sequ
g rihEIRIenE SRERTHEN C ke Bapenst @&ﬂlﬁﬂ?@éﬂﬂ@b@oﬁ%ﬁsﬂ

(ﬁl%b}gﬂns H ReaNyeders. aficlBited. Arsivlisans, B bhal. tlQQ@'Nuclelc
unber’ of ~ positions in the w ndow of comgfrlson

P(ccd Resl 25: 3389 792 had (usintW ipyoaremsthotly peailable pa the mternet Other
RELBRD né gl%f\’gé incRARREHAB, EE@?‘LE?? nd% &r@l 13’1 'Wﬂﬁgﬂgm(éenetms
seque uct e

or conparil son e con

Sufitvipire dtack egh (anle’ansa@bmbumrsﬁmﬁlpl(ﬁr@ﬂ’) M]agmont WisUSdy.
t | | ahl
R S PR Bl .5 BRSPS i i

REBendeSHRES bt léabﬂ/abdula @5aa§kaem¢3ahbo%img%mmre eefkedbly about 80%,
Tool (BLAST) . (Al tschu . 1990. J. M

egpp morp psefapdly APts ang FnOSSPEfelé‘tblYabeoui §8%. SeHADES ¢
éﬁi?rgg?tar ? t@ﬁgb‘i’x o%ﬁglz)r}ﬁé]glegly il AW ?{"1 QR IBARRERLs must exhibit

on the internet. O her Sul | e progr ans
srunﬁﬁxcheudeco@q@emmﬁ%y To sldr FoASTIAtY and tragelimucdgis peid, respectively, to

}tG%E%SG Tnde r s Ii%]]fclé w@ ng gli;xse(l&%netthg &%e%%&&énc% 9¥Bisclosed in

sed
thseuizfehﬁmbtlauh hye&ﬁmeﬂﬁanﬂha rexactnegnendevdithd imdimgctegiian on the

T T RN TN A

RE8ESLAD 'oMe AIOh ARALARST R66ERabnyiahaithri9B¥% the amplification
sequence onpl enentarity to_each _other. This means

temaplatetie rwulmgmmﬁa bmd@mgndra%qonéﬁma@ﬂtsyzﬁl@tﬁ ficient
"[%lrﬁmﬁg{)ﬂﬁ" I'éfeﬁtsocotahfdlfb%é thplg % B&HQﬁ&e&&iQ' cﬁ" duplex,
acCl Y, I Se un

pective er stringent
fonned by dmdrogdh éomﬁmgé;etwm mmpfeznes@am anclestidss. The terms

cIosgd in his.s ificati ee reflect.the. .
‘ExBinE i lahos SR g Bty R gr et SR AnE s b ErptFeic acd
Rfdesied esnes aélﬁol@-ﬁlbﬂﬁﬂ%egﬁﬁnﬂethu@@% hyAlrsgdshaiitin@bétyween
conpl ement ary pri mer
complementary nucleotides.
The term "oligonucleotide" refers to a short sequence of nucleotide monomers (usually
6 to 100 nucleotides) joined by phosphorous linkages (e.g., phosphodiester, alkyl and
aryl-phosphate, phosphorothioate), or non-phosphorous linkages (e.g., peptide,

sulfamate and others). An oligonucleotide may contain modified nucleotides having
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sequence is one that has sufficient sequence
conplenentarity to the anplification 25 tenplate to

WO e®ulog998h prinmer binding and second-strand syPCTINE24/000229
The term "hybrid" refers t® a doubl e-stranded nucl eic

acid nol ecul e, or duplex, forned by hydrogen bondi ng
Ib@dnﬁy@éﬂpaew@%rﬁemeahxl cmtmi@btandl exndiff¢rbsugar ggoups (e.g., 2'-O-methyl

rﬂ!;]é/s&/F IZd |()Smet %tﬁyilre %l 9871 r& fﬂnﬁror(g %bgsh % $I0G83 r1bo¥y1 an& hhe like).

e stran nucraic aci’d uences
Ohgdrdveldocldes aiaysl@grrmﬁtaélywumugdig dny@rrmlg@m: holedu]eg of double- and

bet%&ﬁ@pgiﬁ% ya{l] gJ]éFg etn%tgggge@gﬁgﬁtc\g{tg}:ﬂcular branched
d%qﬁie%@tshaﬁesr@m{@aﬂy sh@hdivie d@nia@nsl&@amcdfq@ﬂmﬂgsskable

j oi ned by phosphorous |inkages (e phosphodi est er,

sqrendary geruchings (phosisHgtrd- IWEMH@?RJW@%B}OB)SW%FW@S)
TR 02;911‘;2&0 Uus u's Dkaass éfsrsgt ,alpcﬁ%fohdaeou&é%vﬁ%ﬁ% %%pable of

and ot |gonuc eot i d contain no
aruehbot itodse maplificptiad 12064/201899882 @N‘A NLROGAASOR2RGach8thereby

Sgtﬁ)%gfglag ?ao%bogﬁtezféggwaog oééiﬁ;ét ﬁg}’fheg %lac R L8 %ions in
whicsfatHeyF iphither dxbasydn pebdutd wn{ch 15 b&lﬁ’p‘béknenﬁaryam aNBucleic acid

ri bosyl, and the Iike C tides L.
Shsanf @199110&%1? r%ﬁwd@regem Repres %f D e gm%ymeﬂzatmn
ARE 2sNA! R1y3hé30¢ e6d PNA sandbdauRlperat@idand pH. The (amplification)
singl e-stranded RNA with circular, branched 5

riments wrefqyebly sieslo pirroded foy maTe ﬁ@cmmgm@hﬁa@ﬂl@
IQL{efefr?lE fl @l?eoéxtl%gk gs ?rg g%é)dg[gg}gg Jflggﬁﬁ“b‘f olﬂfd%STﬁg g%me:[; u%t be

ent a p an oop structure
su}ﬁﬁdzmﬁiﬂy lag topetnd éteaéymth«mieo@:dtmmn p)iddgolrssunlthe)pmhence of the

whi is.ca able 0 ann t he. a i fjcati

AEhpE B RO R BRACKOy s o 15 o P Ly o many
f56Yo¥4 NBcla8ing thRIpBtat@fe hid bhaté 6Np@he DN SiNblgisdisectidanl primers"
pl aced under conditions in 10 which synthesis of

Priseehessinghire i RoluEerdiErns LVEBeREREhtarpenl used in the
LYok BN:A Qﬁﬂp@ﬁcéﬁér@é\ﬁh‘ & inEue GehplificBtion.i N the presence

of nucleotides and an agent for polynerization such

B P podhateefrsetomdingte-sirandedaigenvdegtideategnenceridiat will

h f
M TR TR LE E

tRr@ftenaliy acitl Bequmceranalyse arrut@ ngIcAd@rxqatwe
rlbonucleotlde The_&rlner e 15 suffigi

RniGTRS "BRIEENER TS S iesat beﬁl %El%mgcfwlwsoaa%f §X pybridization

doh8itRIne IRRE £k thd18tabage Rt hiphdpel @/ NRiripedd udd) - saltN®ncentration,
exact |engths of the priners will epend on nmany

HHRcorngmidaeingentngtion ﬁﬂp@ the like Thege g@tﬁfl@ensomremwaﬂﬁommmed
toqg ﬁm%e gBecﬁlcrb(?ﬁ&l&lggl ngirnﬁﬂgz,reshon cfﬁ%%gmnﬁé %f Bnmer or probe to

ers to one forwa one reverse priner-as
itotarpet] yudksie deiidrseitnce dfhe GfrBNA Lasnﬁllmdlud@tefmensmtmccmshtmns

BP0 TRt T ARIRE shBEEE 4 Bt
greater degree than other sequences (e.g. at least 2-fold over background). Stringent
conditions are sequence dependent and will be different in different circumstances.
Longer sequences hybridise specifically at higher temperatures. Generally, stringent
conditions are selected to be about 5°C lower than the thermal melting point (Tm) for
the specific sequence at a defined ionic strength and pH. The Tm is the temperature

(under defined ionic strength and pH) at which 50% of a complementary target
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recogni ze and form a hydrogen-bonded duplex with a
conpl enentary sequence in a target nucleic acid
W(S&(q)u/@swm anal yt e or its cDNA derivative. The PEY/NB2004/000229
"stringency” or "stringent ‘hybridization conditions"
refer to hybr|d| zation conditions that affect the
%ﬂtqalﬁpw hybradises/tora ﬂ@rfecélygnatcbedrpmtmqmmum@arlbfplcally, stringent
I]l Qé‘thogé i b&hléhoﬁh%‘%mtdc%m?e%ﬁﬁ% %tléss”c 5‘91 0 M Na+

I|ke eseco Itrons are enpirica otm
mxtsmlczcélysapimrt i@ toi ln@ll\/hljaanm mnmemraaon mcﬁhexcsaﬂt@ at pH 7.0 to

isndi N r or ucl ei c. ac
Sauints orlr (i B 8 680 R Fiet PRt of s teue. 10140
B@gdclgoﬁcm@s) aua?le ﬂ?a&h abdtsutasqacq&elo@gtpmdggﬁ tﬁﬂﬂtléls (e.g. greater than
ridis o.its target sequence 0 a detec
B Bhp et Ristrinhe e ecBa 6 ab de 2cBicged auth heladdition of
&&%ﬂz&%geﬁ%&%l%qgﬁmaﬁcfé @E@ﬂ%}lﬁ9 168 @Wlﬁé %oﬁc{lﬁons or

sequence dependent and will be different in
erpditiipns 9 tediced §ch§'@qg]@d@ élgrbhﬁiﬂatmn gdth a buffer solutlon of 30%

E)PI%.%.!HLH(Q ai M/ Nggl I]."/QQB@ atteo’cfp@ %El [ eg%h 10} 2X %% ﬁ%é 4800 Exemplary

stringent ~con i’ORs ~are sélected
hlgh&ltnhgamytdtbﬁditiws timd]udeehy bridi z s min 0P8 ¥orhemidehe M NaCl, 1%
ence at strength an H.

éﬁgc#f?}'q Coiy %“iaéhﬁ%.ﬁmé ay g%ﬁ%ﬁfﬁ%ﬂl@éw  fpeduzts are well

Bidvan it thend apid)araide¥dieh i8Q%. Afusab QAR &IEER Brotocols in
target VO 2004/089983 PCT/ NL2004/ 000229 9 sequence

Molscplrdeiglogy, dohmeWilar & Sonedmen é89‘|br obe or priner.
'ﬂ(@‘ceﬁ?ﬂ b éﬁtlb%ﬁ?" ORMes rSRAHICE 1O Qﬁ innhgﬁmngt f&gﬁ@ of %n%b?\ﬂjes (e. g.,

whi ch t he sal concentration I s out
Raby; F {abn 2).tBhsi tean| "antibadyt! f@Q@QnﬂJD 1<1fef)s i d\pelypaptide substantially

nge rat| ther salts) at 7,0 to 8.3 and
FRASELhE B APy bR S B! BpulnoRloliin oo Pt isBBiats thereot
ﬂlglchtmpgggﬁ?l(lﬁbiijxd akfdl ﬁe@cggﬁu@alﬂ b!fridﬂ@ﬁﬁ daﬂﬁgén)a Hﬂ):s?fvef edsle various
a or |lon or pri 9. ¢
dydgperpents Gen %@gf»gngf i fegest é%%éﬁgﬁmofr@yméa@&nmbody, one
&%kﬂ@ Qi vigdremdth tﬁilestéﬁ %ég’n%t@inay%%yﬁ%é sl 86 Bither

such as formam de. enplary | ow stringent conditions

Gemicybnhen by viikzige r?@mkéé@n@NM@éH@ﬁblogﬁch the term antibody,

i@’% ﬁaq{éﬁ”@l %&g&élggg%%htoﬁg ff’a%{/r\%glﬁg 8£§§%(’é‘%fegc ngn‘]iég,echimeric

@&thdhesr(y e.,1@nirgings tavisteygroyl eondid regixmsi fmrh different species),

bri di n..in .50% formamn de, MNaCl, 1% SDS at |
YRl bR e 0t TR BB GFta RS e PO e Togion (CDR)
0618 GEAH-BEmANasoWRde) anl MeWWRodoRjidi®e ahtib@ek @ 8., bispecific
described in e.g. Ausubel et al, Current Protocols in
WiRodifsdr Bi ol ogy, John Wil ey & Sons Inc., 1994. The

ﬁﬁt,re'ﬁ’er&?t sbao@)‘m Oéeﬂghggﬁscéo‘i@gﬁlilgﬂﬁggta%&% E?&J%}:@r%ieﬁgcoproteins

fornms of antibo
anel pnoteins Mﬂndyaref regquetnt hayervatous thdOgicqj@Icsipﬁa'msj gleh as antiviral,
aShLE %%%g ! IO e Iaﬁdglgn(r:]nglgr?o%(} gtggﬁg]%\gg}g%tQEU| in t&g SB%ClerS of animal
fsqnﬁczvlilbh: alitly sihstah@pdre eéaog. Ietcafdra@nadfytseo GalidsgdERInall protein
However, whil e ar [

and glycoprotein cyto nes ?ﬂis—ZS kD) produced by T cells, fibroblasts, and other cells
in response to viral infection and other biological and synthetic stimuli. Interferons
bind to specific receptors on cell membranes; their effects include inducing enzymes,

suppressing cell proliferation, inhibiting viral proliferation, enhancing the phagocytic

activity of macrophages, and augmenting the cytotoxic activity of T lymphocytes.
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anti body fragnents can be defined in terns of the

di gestion of an intact antibody, one of skill wll
wW@ppnesioss e t hat such fragnents may be synt hesP@BNL2®4/000229

novo either 20 chemcally a# by utilizing reconbi nant

DNA net hodol ogy. Thus, the term anti body, as used

Ihigrrfirons @lestivided liuielsveansiob oldysdsr(alphanbetas gahmas tau, and omega)

B rprief i Sahs GRiedR .4 P B8HEET ha i) on the basio of

plivEiteiheiticApReb@siks, cells vhotigiadmant Iof)ﬁﬁﬂluéﬂoﬁ,i andeantibody reactions.

conprising a conplenentarity determ ning region (CDR)

from a non-human source) and heteroconjugate

ant i RRALES;, (18 irentibh PRRGsI £ idSlatdtl és@@ﬁjﬂlﬁ;%) mammahan positive-

"Interferon” is a tern1gener|ca 'y n?rehendln
sgnesupngle sieamded FRYA vy (oHREL h@lﬁ%gmaﬁ%i by Gtﬂ@mﬁgﬂwﬁS&vd
.are. [
QLA B BSSAAN B RLAAR 8l 95L AL EhER Y Elio aci
sa@méncb toff aa;m’dabbsfhcagmemihé thp ge:ncmse wffsaadl virab anfl rteﬂhnmt eh
h substances, are derived. . ran refers 0 a .
el GRRARO L B SOy S Rb S eR Jl ok sggted using

1@@%81%&@9)5 RAFHES eD¥nd fideinest td bebfn@bé dstey payhbgemdtmauy
cells in response to viral infection and oth

cpttepRRIdERg tamitay Ardkalieinaving thespauquses At e ipyfiggre § then it is
cﬁﬁ%?%cg{(ﬁné 17254 91&5%5&&6%@@0CW1%‘&§‘0n5\H%§ e®f hechs. NC_002306

I nc e i nduci ng enzg suppressi ng cel
ipiGainbhekaMIN, (mlmnmeb eriatiisirts) e48r atd fe: rEQLQ)Q{ZG%) AIBV (avian

SRRRRF Py BRIERE b 180N il ot spboses g

ROLALL SRS TREIV Mr&ﬁﬁﬂis@ﬁ@g%&trokﬁtdrtﬁmﬁm @ns aad. mo. NC_003436)

or SOL SRS 80of B 26 e Ae ROORPh A geauences

vﬁrtﬁ‘ *91'1& GRHBBAR K SceRTEN BRI IRES he@BiohbB abR® oFe Bblieved to be
é@@cochenlcal properties, cells of Orlgh node of
nhéngentienl]y eaveesnonimgdiriseas thengrusof|whigh she sequggces are
0 ovides an isolated essentially manmmalian
6b§¥§%%#bﬁg§%nse singl e stranded RNA virus §SARS
beI orSguhagnldz outlhiz «Cot gmamerﬂ;rs@selahsotacln deeful for skl phglogenetic tree

BRlyser arcoherim LA R B oo G Faf B SRR T O i roG-1

BB fin FRiude 2] Yel8inatd thefhylogereticitiee inlyHgeandisclvosed in figure
tree anal yses wherein maxi mum likelihood trees are

lgenerated using 10 100 bootstraps and 3 junbl es and
A khding obén Lo dife PRLS @EDRLMpRIYS ACORK GRbliNg the viral

corresponding to a virus isolate having the sequences
rady epise (QBFi Ia) f Whanenpveradhamino apid idsntiss pbadieaty GUg6.preferably

o Y b B0 SRR o 0t o7, o
prbfeShly @f gt leagt 95%@f tINCafHIPG4IT)oly Ak 1BYe (et e polymerase having a
Laecilote bLonehiyLe MK . 6F, B LR o 4 e
o tENA0SIE S/ EMIASH bPABIRID fsifsuivd, kHS anflyBed FigGs isdMhite comprises a
S’\ACRg 97?1'?12 6ig,olate according to the invention.

Another suitable open reading frame (ORF) useful in phylogenetic analyses
comprises the ORT encoding the N protein. When an overall amino acid identity of at
least 60%, more preferably of at least70%, more preferably of at least 80%, more
preferably of at least 90%, most preferably of at least 95% of the analysed N-protein
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or 229E (human coronavirus 229E, e.g. acc. no.
NC 003045). All the viral sequences wth the GenBank

wW@emessiIeh nunbers nenti oned above are bel i evePlCT/NLE®4/000229

phyl ogentically coorespondilhg viruses to the virus of
whi ch the sequences are depicted in fig. 2. 20
VStlil tlaéoNa)rnte@ﬂl encodadibet wumefmm$tlmhum®f WM G-3of figure 2

net |Ctre anal yses xampl e. a
AL Rl e R R 0 Rl AR i ene

1ﬁi‘i'éiﬁioﬁsed in fi gure 2, leading to the phyl ogenetic

tree anal ysis sclo ed in fi ui.t abl e
open 4Oy RS dRyPe 1203 H%e]fehﬁ %Wé?ﬁﬁnﬁbw analyses

cbR®riks Ble @RF %‘i’llcé/dlﬁé q_RE sﬂ@%m&t@?ﬂ sWreBn an &Xﬁ{]ﬁélﬁlmo acid identity
amno acid identity of | east 60% preferably of at

of ehlerst760%, mreepmf@fablyaﬁ |ag lesfst 59%1 vt Pedokabhlpefeat least 80%, more
éteerfﬂ’lgg /Xt ]%L%fﬁéem erﬁ?ét Spggﬁ/ 3e atﬂg at 1%5@ ﬁ/ﬁ@tﬁ %.fnaﬂ)tsed S-protein

S ana merase w
epoddedeiyas eedmanceng)mpmsag ke ey ue neRpofi tsamga tidre 2 afEMCT7 and

B BT RR R 51y8 SoRubls 0  ur  n,

tBe @h}ﬂ%fﬁé’d Vir 14 Ss0l80 et B rie 8P BARSSvifus3QolohRc oot ditg to the invention.
[ sol at e accordi n% to the invention, Another

efith 8 rpmnqj@&el}pcartﬁd 5%%’@@5”' t lab (coding for
%@ix&f’ﬁ(ﬁym‘é? F | wRsh W PR L Rste mg‘%rusé?srﬁ?&ﬁ'tﬂe l}ovme

en an overa amno acid identity of at | east
cromevipue addbé wmn@henaéﬁﬁﬂﬁ% winighehgyreed eq-gddlegl 2.‘# gege and an

}% aSt %‘%J/ celth§ s Phke fer ag){ ?Irfaﬁ]éol ettsego% nost

ofat> Yedst ysed N-protein
WO 2004_/ 089983 PCT/ NL2004/ 000229 11 with the

N-profein encoded by a se uence co t he
SequTHEITEREIE BRoVHIeg GFRPeE OLper et ke @ heraipinggt mueleic acid
o¥ iviME-dps@kia ten GBI FiSemedt HARSHIicbOdiabkle #EERhAIAG dc@ording to the
the invention. Another suitable open reading_frame

ipertjony $he igolatad ph yeesgenaanicnugiaic peids C@n%ﬁiﬁfif@é@wwes as given
I

i e 0 86 bPfhcblof PONCAENBERR oI arc IR0 1Sy BELS widh fhose under

stfingdnt| oeadiﬂsloi@%n paxtieufar efheriaidntionf pravidee asim«o Fndfop rpeobes
refer f at % eferably of at

SI%étﬁgf fg %ggﬁé@égguénﬁpn%% e‘rimﬁ‘i' encoded by a

EAE AR CDERAVEItRG Prd¢idesquaRed dhpristish autleft aﬁzld)ﬁccordlng to

EMC7 and translation 1 of the RDG 1 Cfe gquence of th

the prsndion- Be berspi vEtarectors syaly @ plapmid whers coptainiee Tparts of) the
g%ﬂallnxg?@mwﬁué srﬁlu%tv%C&Wdtﬁ%ﬁl%p%%mﬂetg%nbﬁ@oams (for

according to the 1 nvention ORF of the
exampde, dab met limited tﬂl@@é@,e@cad}aavem retgovineseRPaquigyirus), or SARS

\élpu%d(:‘!opl 1IIP ’ %}% ¥) t.il% e8811n¥ "i'llt«%e)virblw&c ch\é@maﬂlogens are
I SCrimna e VIT ses rom

provided.

Also, the invention provides a host cell comprising a nucleic acid or a vector according
to the invention. Plasmid or viral vectors containing the polymerase components of
SARS virus are generated in prokaryotic cells for the expression of the components in
relevant cell types (bacteria, insect cells, eukaryotic cells). Plasmid or viral vectors
containing full-length or partial copies of the SARS virus genome will be generated in

prokaryotic cells for the expression of viral nucleic acids in-viiro or in-vivo. The latter

vectors may contain other viral sequences for the generation of chimeric viruses or
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coronavirus and the nmurine hepatitis virus, which have
a so-called 2a gene and an HE-gene between the S

w@eoiesrsand the viral pol ynerase. 15 The i nvePtT/802004/000229

provi des anong others an i 92l ated or reconbi nant

nucleic acid or virus-specific functional fragnment
ch:hﬁ;mn\firmrbpmitmamlma}f teoknpartsi of ike mabgediong: fopthd gemeration of

bt e R ALl RO PR pEESRions tor e

g&@-ﬁﬁﬁﬁ@ﬁaﬁénﬂﬁ;ﬁ@kﬁgﬁﬁ which are able to hybr| di se
Wi th those under. 20 stringent conditions.

Infaetiqueoates of RERSHER bemEgF dd Firss aﬁﬁweﬁeé seglipgfion-defective or
c ag&gﬁs‘r cas Wb E)?&iu%e(ﬁ Poﬂl dentifyiipg oPth%%?lﬁéfa‘éé I e

Furthérnore, the invention provides a vector
agoninizgp e staterof- -dieeara dechnalrgirsdienerihed alokie i nvent i on.

such
1 AP Rl emary By PopREt R s Pt b mprs fitenett
oV ﬁ@ﬁtﬂﬂ$m tviale pftgeinp abh de Qlfs)ad thehgelonen bé nﬁﬂR$y(t&"m1nsfect1on
25 exanp but. not |limted

th

(RTgteiny P aga‘slglc SRR fpetiory Egarascrtitf ie agadid R givel
véd%@fst) $n@fnlay ReugSHORE c&hpRUL@tatdd bﬁﬁeﬂﬁorwdheﬂd type, attenuated,

pat hogens are provided. Al so, the invention provides
replivegipnclefdctive ap ehisianly \rysgel ei ¢ acid or a vector

accory délﬁglerfc%ﬁgq?é ¥eot f)%cuf’lr R0k 196 g\éhélaaltlo\/l‘%ﬁ&@éo?nbmant

contal ning the polynmerase conponents of Vi rus
vatengametatiad aigainst okapy olore vicebdss Fﬁloexatrh@leebt pﬂé&bgleaﬁlsaged

onents in relevant ce
RS S T R G L TR
meREH R Enoe AR @ Shigah whdtapenghdvinds watdriexbresejrigameatr more
t he SARS virus genone w ||

b te
ppiGIR SALES BERT 51 BrotestdndsT i BOST G atec ith sushoiegios seainst

b Heud {hf&it{d’ng OticH DzYdc¥e chif@ric 3t lhis piasdulidy IBaful in the
contain other viral sequences for the generation of

inteintrioni kecauises Essuspeatsl logaragirotign pEfImDstrmse JuopRey
me%a]glili]éunn?crnlflfusvf*r (#{fetnhﬁ?fér%tcgﬁxgqn SRS l/]?ﬁéf @({’5&& ptgfl%ltﬁﬂg.eAttenuated and

Vit eNoONe éneration
rétﬁicﬁcibnuﬁfecltwa Sir uam:lmﬁajoe obfnsafon vmaahmnsurp@eésewitbrlsfe vaccines
or insertions fo

t he ener at i on, of tenu ed .
apihandBe syaRaier BuethEy ﬁgfé’éeso% "srPhePuli et Yol 7800
3bYPes7atdenal Behstt AR tEA QR -6 hesbits@ aBla rebult from a previous
chlnerlc) can be produced upon co-expression of the

imotunieaticrewibripshe rysesaccor ding to the
I ggﬁgfe%e(f Q‘ﬁ (ﬁﬁfneh? CtBQ %&gﬂtﬁﬁ pqgﬁﬁéé H ?got@fh%\'f@ousllﬂolecule or

t1on aryotlc ce , transi ent y or st ab y
ceaopaesssﬂgecmfnevwal pmteen fon lfmndt@ngl fragmﬁnipﬁxerfr:cef lengpiRg by a nucleic
VI.rus

a[llldaq,?g?@ E%t%s IBY%}t&nﬂ g)sssfiul REEL e1naceous Iagl\a?(ré]% ?§ Hﬁ?ﬂ% eQmele
defifed fiogNay off thle géaes &1 genodtic ﬁfagﬂﬁdtﬁ:dermb(e/frbml a virus according

to the invention. Such molecules, or antigenic fragments thereof, as provided herein,
are for example useful in diagnostic methods or kits and in pharmaceutical
compositions such as sub-unit vaccines and inhibitory peptides. Particularly useful
are the viral polymerase protein, the spike protein, the nucleocapsid or antigenic
fragments thereof for inclusion as antigen or subunit immunogen, but inactivated
whole virus can also be used. Particulary useful are also those proteinaceous

substances that are encoded by recombinant nucleic acid fragments that are



10

15

20

25

30

10 vectors) and may be useful for conpl enentation of
mentioned wld type, attenuated,

wo epkiogmsd on- def ective or chineric viruses. A PCI/NERG0¢/000229
virus may be of particul ar 18se for the generation of
reconmbi nant vacci nes protecting against two or nore
idwﬂifé@sfor @bylogxmtpi galyses cdvosegmeiestegete thomtthat $ARSithin the

o] SSI ne nor

e SRt B 2hRS bR oo TR B RBicBiaie  du particutar for
eVieitirgy SARE VS HI spgcifit @ntibodiy, vhedhet @i viso @ g. $ARGrovédtive puposes or
wi Il protect indivi S vaCC|nated th such vectar

fogRioNEting HiAgRoghs Rt leqaﬁ"ﬁ%% OF GReirase h by phgee frsplay technology or

SGRERER e ShM (41 8sd i8] PREAGHERE syntiRelh lalntibedjebﬁ
I nvention because it _is suspected that co-infection

Péﬁo proyidediagrgicere dnirhaios na dpadurd phlyalonpl eguengdlgnal, or
SEPYEE 1, DR 0L BB D AL By
maﬁmﬂhtamomtpg@np:owslsmgt hptdteimavaos mrdeculagr HABSbears-specific

ORS8O LRSSt BRSO, DRI 4 o

Willae 4816 €o a6 RLA @h&WcRA D 2ndibb @Bk hibideliesThfedpriend @eterial and/or
I mmunj sation wth whaole viruses. In pref

d
repAIBRINABHY SXPRRESthVERRTBHIRY SWi gkal r@ﬁoNéﬁnégeébégi 101(8), 2536-

952k 5016 Habe %&n%%@&ae&bféége@ﬁgginfeh% M'thé"spﬁ%%@i!e& 8hd found
functional fragment "t hereof encoded Kgla nucleic acid

savewd dntifodies thweughvhags @lﬁplawsmtthpdqa eepifheseoapfibodies was
l.es
RhSSHLE 5] B 10T 0L Yo TR O ik proci
(ﬁz(hﬁ)c}f dbtillgl bd @rtdspondivg nd ﬂl:mseqﬁem:dm afvt acldtes, 2 of EMC7 and
t her eof provi ded . her ei.n

Fpol R o6 THE BT | DAL S PROEHbS IGEeierios SR 2) and this

AriHRARRPERCAM §&Abn 6@ BPREVE haltBal S Aspe ik, itﬂil&atlng that it
vacci nes and |nh|b|toa§bpept|des Partlcularly usef u

rapxe be Becapilidate frsisppeestdlevaseigeeiMso SHbbagspebal K%’cpéﬁ)nShOWGd that
e PE WG SRARRACH Y LA KR Gyich AP AS wag BBR\ tofck infectivity
I'nclusion as antigen or subunit i nmunogen

df naotiGiased SARD Ivecuv iin Ysrceail mbs@iawsuémjto ﬂhaniremmlcapgf

usztg are @% t hose protei naceous substances that
Rk AR A 8% conbi nant nucl ei ¢ acid fragnents that

?r e \/%310210&%' K323 e BFB/LNbﬁﬂ@ﬂ/aGﬂ&BBQ forlidentdfyinig & virdl isolate as a

or phyl ogenetic ana yses of course preferred are
NGRS iU SPRFIENG TeRPHDS Prad ViR iofate aF BEORRS SR st Biseaogith an

aqlfmb%as Y36%iHbd bR YiRIENE %xéﬂ@l&@@%hlé%d%r&él&%l @fified or

el1citing SARS virus specific antibodi es, whe
noml mmﬁei SA@S Wlms cpmwtscithemf frpotains mptldﬁa)rusmg)ELbﬁAq@IA

dAég e % ﬁalﬁ or Qsdcl)fea% ah de?ei,]ylo}l ragsa&f (@urlk%}/lt P%g&}ls in

Sp| ay nol og ano t'echni gque use
Igﬁﬁeﬁ@lbgy)gAwmi'bﬁteﬁﬁ mﬁ@tﬂeﬂcaelll@m) cel]Ahﬂtllrps oaydedisedrteidentify
a ant i bodi es, , be |{.natug€ g cl onal or
Vﬁ.}&?ﬁd"l@l tISRE$ usipg ‘classical immunotluoréscence or immunohistochemical
techniques. Specifically useful in this respect are antibodies raised against SARS
virus proteins which are encoded by a nucleotide sequence comprising one or more of

the fragments disclosed in figure 2.
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synthetic (e.g. (phage) library-derived binding
nol ecul es) anti bodies that specifically react wth an

W@ 2H0HgersTonpri si ng a protei naceous nol ecul e OPCBRR®04/000229

virus-specific functional 1#ragnent thereof according
to the invention. A person skilled in the art 10 w ||
be alflthet metleadsl fopidembifiog anatal isikte bedi $ARE yirvg comprise

rI Y {n%tssggqj%iﬂgflgpf%t g{ é%{)}g%&%{ﬂ t]éet‘re f rE?AH]%.?ltlSl ciﬁc nucleic acid
ab6RdingS6ithe 10kn8lon. 2536- 2541, 2004) have transiently
e ﬁressed fragnments of_ the spike prgtel n and f ound

&hisrvay HiptinBOREsPENEASS G éﬁ%atﬁll %rpté@a%pﬁ%% meghed according
tQ fche',; Hl%ﬁtl?ﬂ b quéﬁ A% mﬁﬁ%‘é@oﬁ&m@@ﬂﬁ bcﬁ‘(‘f@gp%ﬂd%ﬂ% thR¥Epositive-

N-term na am no acid
spnet gngle BSra(udhd &NMmue 1ctﬁe1trf@ﬁolee@ﬁolekﬁiy f@glopsmgtt@ the SARS virus

ggggiu%%e %el%ra@sgta&r%ﬂ?‘%fﬁgesa\/m and translation 1

uence 0 € S-protein as depicted in
Thieguéthod Jis asdul in s medlhdd foodirolvasally sbagherimgst 8 ARBditus infection

have neu raI perties, indica t hat .
oba T Bt bR Brp e e it i psalie of seid
§4m#ial tﬁ@ﬂﬁs@ﬂc@&f@%@alﬁ&ﬁ&‘ce 0T RbRFoh SR &E b Radctii@tsaid sample

been infected with SARS virus was able to bl ock

witlt e axucleic geidor op apdihodrestling tapreInyprideni n Ver o
S{kw%ggp@leqxg&ﬁhorfj&% 1bgo(§ L8105 %@%ﬁn@é b¥ REH Ay BidMlc acid
e | l ITh a

ant | es are al so use | ]
amgdlifd tibo méttedt suicliag ghanIyrraelra%s@hamé%@stlan (RARSMullis 1987,

nglr'rg%h gfﬂ'mi{é%lr %f Z%%‘étz'og%ensggﬁo \ﬂiéj or blglsl(l)s!uq%e é)?jlﬁcatlon reactions
shew ai? magdaEbicsaa@@Refa@uioxemmgﬁrbﬁy awn eRteci Noytl.usdadgSci. USA
ur||e or 25 Nn- pur | S or ts .
He9eE1S: Bbr ApRl; ﬂ@ 3% ﬁhgg f- %fae% F@ﬁemgﬁkpfw%&@SR'
Cﬂfatéﬂhr@tlaﬁr 1596, B8, Ngtla!@@ddg SE‘i QEEAGSTI 1 9TY- 8§ YStrand Displacement
Current Protocols in I nmmunol Al ternati vel

Ampleﬁ;ttaém)nc@DPs P Bet. Nasub.£i9, é%‘%J e, Hab, é@@d’l’f@sc%llptmnal
' Jef; ﬁ bn St dh r@ﬂ%‘ AGE HEL gl R %ﬁ' R@A Sei. USA 86:1173-1177), Q-

uorescence br i nmunohi st oc en]ca teC ques.
Em@ @ef)heaﬁel (Lizaséif atlali, 1988)iBio/Medpeddgyat: €1HMNL Rtbid;mig éﬁrcle

AR R Rk TR v By 8 ishSe I e BleBoq pase
st e s o

5, H@n@%&)ﬂsﬁ@leﬁ“\?ﬂ pafl Ghugpye é’%elamémsgvﬁmnﬁé@ o Seleic Acid

(f(%ﬁS MG FRbHoN ek f sio%OAlﬁf)EﬁéHtm% MORATRAM: tﬂ)@ ®af. Nos. 5,719,028

a virus speC| ic nucleic acid according to the
aind\Vig94 3, 391) drrthéri ssutw;e mhélonda\ﬁ@rﬁm@lmﬁcmtmu o @siclgioadidy.

Ilpf?glg%t{ ﬁe oahrqgléftyg xlﬁg alld tﬁ‘ as PguI%ngo 5%#@1%511&3050 olillg or more

Ilan VlrUS axonom C
o€ Oh¢ 22pUAGAtTch pEnRrHASI drhpiéficas®RTeadidighay $>b panidededRNAder

cg;nghgénls %fe' ?édllfc:a(? 21|:r$ng%?103|7 I(ekge layPgﬁla?r{]p {f]ggtlgl’ol utspneg aSnAanSneahng
temperature of 38°C, or the presence of 3.5 mM MgCl2). The person skilled in the art
will be able to select conditions of suitable stringency.

The primers herein are selected to be "substantially" complementary (i.e. at least
65%, more preferably at least 80% perfectly complementary) to their target regions
present on the different strands of each specific sequence to be amplified. It is

possible to use primer sequences containing e.g. inositol residues or ambiguous bases
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genus within the famly of Coronaviruses. The nethod

is useful in a nethod for virol ogically diagnosing a
WEARS089983s i nfection of a mammal, sai d et hoPICT/NL2004/000229

exanpl e conprising determndng in a sanple of said 10

mammal the presence of a viral isolate or conponent

or legempfinipys tledcontmn 9ae dr swmp esmatdhes wihgolcempaser & the target

an_antibbody agcordi ng t he .inventi oMet hods .of .the
<PRyBR s BEobeRSy R Bl ts ek SRub e e oy Peng plefBiptly B teast
soech@helogg iwdth ihathi-det CIA 0B RIRA bidghniglectidasedimices, are considered
SPHEbIerG v BamEHR o e Brits: URTHOBGUEgse BHOBjiches are also
148 ARG cAPhdd Laatien Sfﬁ@ééhic@ﬂgbrl@iﬁﬁ@@ c@ditibgase Chain
Reaction (LCR, Barany 1991, Proc. Nat|. Acad. Sci. USA

Be: degertipof tipamppificatiien progpets3e8)in poEicinlels pagoperlished by any

i t:i - el lei i . X
SRR 300 5 4248 ol Bty s
18hed pldarcieireadioadkivs! liabéle,airitﬂmd.(eSDAl;rr_liu_e&enPé‘YQS, Klogrescent dyes, or
ETNTME NS NN O T
a(ﬂﬁi@@he o(?@hge,léalﬁd&ﬁhl)laﬁicﬂel Zi/?ﬁidiul?l ﬁfan@iige Reﬂo';eﬂﬁﬁ ellyies.

Lizardi_ et al., 1 Bi o/ Technol og :1197), Rollin
PéF?r@F‘Edeei QN@&‘F%&A(&@QGI{T g{ay!:kg.t &letm_e& gy aEepr Wf‘fl,og of
1018 AN bFs 8 A IHe sy RASR S o d APIY drit € A d 188 ANABBR)which may be

Cl eavase Fragnent Length Pol ynorphism (U S. Pat. No

Bsacieeda6$h nudeptide bases amludht sellicesmeinmeyaning dya e drdUrd.

Lification e Acid ( . .
B S 80 B BCsBb Gort s thon 4 FBblele dptogtion.gygeeor for use in

tRatpreddas invendf nR8foR Bxamplt dm@#2 an3dkymerinohmesassay (EIA)

sui t apl e et hod r [ ficati | ei c _aci ds.

Pmef Garo st a1y T Chlc etk i S 18- EnkpPhiiine

Riedtion B80St tROBIAHroRAAre, @ithbNehM¥PIhid S2dHeQRverse primer

primers, an_anplification reaction may be perforned

usadén theonalifipaion wRCHeH AFEORITISA GeiBYIRiRE groug, pEgR as a biotin

" o : : Y o
OB, K GRS AP fERATAUES, i cone
micrdtiter atdte 3@1nifdd subge@iping HIA desdadion of daugiet DOV -apfiplicons (see

sui t.apl e stri.ngency. ...lhe, pri ner,s_herein ar el ected ..
e ThE GRAABRRR il AR el Bufthf S rasion o
tabdét lDN)AQ)(IR @?@h&&ﬂs}ﬁn@tn ERa e % pebd @aployed. ]

conpl enent ar o their_ target iong. present . on the _
%pb?%v;%ﬁvl fey ¥1§n‘5:%te%¥f-°rb_ et P %%aﬁéﬁé%ff Berejgpreferably bind
AMPL) £ 189t d baritDf tROPN LR ubBecdh®idR 4 SHhp BRSHBR BIRSDNA
containing e.g. inositol residues or anbl guous bases

anpifyediooggosd upe e obari 0o poartrgngrepatesugiablespigbes for

c{egg&jto%%tsg& B Qﬂeenaaege?(;egseggéﬁ%t@ﬁgg SPDM?%%% hRdue

arget ~sequence. nera quences
exphiihichtaion sastt 06b YeraimrAlspiief @enabyeatary easteotiBO ¥ quences,

Vglg%glg]?o.] &Wo%ﬁgAE%n %E}‘ggaté%fl)s%tﬁé‘sm%%noaug%PQ%%le %g}"gieg DNA may
suitably be used as type-specific detection probes in a method of the invention,
provided that such a complementary strand is amplified in the amplification reaction
employed.

Suitable detection procedures for use herein may for example comprise
immobilization of the amplicons and probing the DNA sequences thereof by e.g.

southern blotting. Other formats may comprise an EIA format as described above. To
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suitable for use in a nethod of the present invention.
Sequence m smatches are also 5 not critical when using

WO 4889980 gency hybri di zati on conditions. The BEL/SC26004/000229
of the anplification produdés can in principle be
acconpl i shed by any suitable nethod known in the art.

fatligtatke tiecddtadtiohr ddimdinhg, the\spbeafidamplicdry dsteatinedrabes may
Iabelleg t h .radi cactive | ahel s, ntlbo

cqriRTAR S LB iyHE Sl b p diEios s RmoP RS, hp enayme or a radio-

14RR A8 NS0 AR KRGS nfdNfrosihaionBiddhed sitide fi@bbedXa AL Geaction product of
|ntercalat|ngaﬂées such as 10 acri di ne orang

the winglifies Brmorragieon. stushdehals AenBaliaewarto tpeerdlief wsthe art and
1@‘11%@% & déﬁlégﬂlﬂe fAige MR Qb h i RN dﬁ B%Xa&@sldase horseradish

incorporation of " Tabelle P bases into
ptihaidnagat stesitaedird, n’omj,ne migoxigeinA5iSon 128bdDthenkemplegyvill be
i ate eoti de bases include e.qg.

cl
aPPﬁ@Pii%éWﬁeSg9§ﬁ d gzor BrdUrd. Wen using a
REQBRnhASE sk @@fﬂoﬂﬁe& ¥$ e catled wivieads lenalelive RILBNassay, such as

procedure for e in 15 th
G ianigree deripioed 25 el BB Rhih sy ¢ B AP P hAp! 779787,
7oy %@%ﬁrﬁ&se%LB pé&%z ard pré&iably Mrﬁﬁéﬂi’ieﬂ' witB%2,5' amino group for

791-7 For performng a_ detection_ by manner of the
SEDqupmtmpth@ﬁwm@m eghearberyigeatedmyl¢iemegihspags. The advantage

OP ﬁB folilﬁleclg 15! te@@e Me ls{:e% b 1{8%28% RudBNowing for high

nprise a capturing grou suc rotin group
tﬁMﬁghﬁﬁD@nhpmqﬂmmemng target DNA PCR anpllcons on e.g

streptavi di t f .
Thegseiant e pdeet IohoActaran et BRADTINE bishShisds wel
kBEWaWh thd Bet. wSklb&ﬁew@@éam lcbmpﬁd@ tlsd lﬁlﬁd'ldlﬂ'ﬁiorﬂdiﬂ”iﬁb target

groups for immbi]lization of tar ns
nuﬁlesma@l mfflbiilwmm%@ﬂ@‘éfeé Py |P@§%]ayb1ﬁ16%%‘§l bl féﬂe‘ﬂ city 1s

%{h@:% 9{1‘019 bt }.r)cﬁ@ h&ﬁflgﬁtam%e@ﬁeéj kRE Eﬁﬁi@ﬂ fg%ﬁé being the ionic
erably bind only’to at |east a part of the DNA

streqgénaed teelgwamtlecs OMP?I fihdlevadhyso ieorDiiar 215101610 acid hybrids, the Tm

lificatiop pLro ure 0 th r
o5 Bpape SR B RS Tk ey P HPRID b WAL ) BB, 135
260U.ci3aql 9819: 'BIQCFUBD.GQCOFF 16 BelogApen. 4N GiIC)-0diit (Yafeatug-500/L; where
experlnentatlgn as t her

eRels iy ot morp ?l’i”“o"é1 @B&u‘%?&@é’s he\ﬂ’?é‘iﬁﬁ’g?gedﬁéugposme and

AR midhide il hesyiidieatiaes pRaliodse péitertage bffogRlamide in the
may suitably be used as t%ﬁe speci fic detection

hmbmde@tnon Sahlrii‘@ﬂflhéﬂd bfis thelengiheph the rhybgld ipihgee BalstHag Tm is the
tgrﬁ“é?ra?u gp&éﬁr?erdyloﬁfcr q]]gﬂ*?a h’) Lt §Ghidd 509 8f a complementary

Ion reaction npl-oye SU|tab e detection
t{raet eelquee]se hpbrldnzes tver Benﬁeqth'ymﬁ’ﬁﬂleépmﬁ@l dncismpdite by about 1 °C

| lzati.on 1h ?)

f%le%ﬁfg‘ é’s ?tnhlg]inéx %g npche glgglflﬁlzlaglo 2agor %vggsﬁ &oﬁg{?‘mns can be

alRIAE So RPN iGN degBerfdes Eﬂ'@he‘ et identitesEor deanEb oy eequences
To WO 2004/ 089983 PCT/ NL2004/ 000229 16 .

with > 90% identity are sought, the Tm can be decreased 10°C. Generally, stringent

conditions are selected to be about 5 °C lower than the thermal melting point (Tm) for

the specific sequence and its complement at a defined ionic strength and pH.

However, severely stringent conditions can utilize a hybridization and/or wash at

1,2,3, or 4 °C lower than the thermal melting point (Tm); moderately stringent

conditions can utilize a hybridization and/or wash at 6,7,8,9, or 10 °C lower than the

thermal melting point (Tm); low stringency conditions can utilize a hybridization
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facilitate the detection of binding, the specific

anplicon detection probes may conprise a |abel noiety
wG@owh/0s®sxn fl uor ophore, a chronophore, an enzyPEI/SL2044/000229

radi o- | abel, so as to facilfitate nonitoring of

bi ndi ng of the probes to the reaction product of the

aadfok ifasbatti AN 2, Bhts, Loor 280Ehiovabghan dreethashhl webing pant (Tm).

hos skil | ed d
SurSrsbin by e Bl Parreoe e, Bpa QTR Fin. those of
o‘ﬂ_ﬁh&ﬁf adiistill peleoxthtaseat Wirlaapha \vh ‘ﬂheﬂ%rhig@ht;ﬂof hybridization

d| oxi geni n, 35S or 1251, X
BFERRD SOl g e SRRy %ﬁcwﬁsg zﬁ??f?e fesitec 46&6 ismatching
1@4@% he PaY 5@@%%a9ﬂ5a@@qﬁ@ds%@1dtﬁﬁ§f 6582 kCgﬁr&'aﬁhde solution) it
(RLB) assay, such for instance describ

igipref@red &o @101%% tb@ 5@@ cogcentragtipn gg thad B,bégherngmperatule can be
uZZ(? f% I a%tiens&g ﬁ He t!bl'%hé hg}ﬁr ?x‘%gﬁoxﬂ?ﬁnﬁﬂ&@ Geiddhi& € ound in Tijssen,

pr e esl zed am no group
Lmbbﬁaaqqemchnmqrmbuh |Ih¢aﬂtuennstcrn and Molmmmlogaedﬁﬂmdlzatmn with

Li/ﬁl]_jelg égg{%lgo%fa ZPagg Ee ad &al?gergbe&gtn piﬁﬁ%glfegpfﬁ%&riidsizaﬁon and
thOEtALRy oftnl‘ﬂlﬁléktgzhﬂ&lbr&)@@éb@sp rpicesst. Npw Yok (.1[993)3fand Current
nucl ei ¢ aci d probes for_the detect| n of
Rrptogpisnn M@lscwk@r Plologs, KReRiT EnAtREPer alw%él\{g’ ?y{rﬁ??g‘bsog“bhs}lmg
a&ﬁ%ﬁgyliﬁteﬁ: sgeﬁ%rg)(pggg,?h zation of the target

nucl erc aC| e probe foll owed by
post -Ihwbmthhrmpe@nthﬁasthemtgm PiSistss fOﬂlgi)m}dﬁ’@ldetWB]P@d?P? the

he .f
gtSP?G?F gg%tc#l%n P{’){ar QESJ:I{NKy br]jlgAZ@flé 8@[36 eng?cﬁ)egaﬁgre]_n are selected to

ors el ng he I onic
Yeesedtah tin®y'ddonifl@néhtaay tovashofshk lstnands of—'ﬂre dumblessteanded nucleic

GilemBFAY PSP B AP PR M aTe TBieGERR e 5Ly thy probes
a%@gug&ﬁnﬁ;ﬁf ﬂampfg'iﬁent& -8 the ﬁn%bﬁmﬁabl@ge M vivti®d. 148e1(e¥ antisense

; where Mis the nplarity of
shm:dv af élm amahp@wgen%ac%d from the torgetdiNAge TBYA-

guanqg }};‘gu&%le (fc%t &%%éc@l%n Sﬂ)eesoc}f'tgg ?rés@nﬁ Hﬁfeﬁﬁ&ll @6 Qontam one or

aci d, ormis the erc tage o ormam de I n
ﬂﬂg’d&rmﬁ%m&ﬂ;the:srtosbhblmttaxget senente.ils geheral cregtiénaes thateexhlblt at least

ridin T
Binaeseaie ey Rt 80 Pdiobidtedith Epe KRR PRitEfisotige
s@q@?ﬁﬁ % iﬁi@ Eﬁnt%[c%]érg@ sﬁla:ﬂ@@ fqll_ﬁ%q ug ra&geﬂhybﬂ foff thez stk idvention.
errec nat che rone m r
Ansibasinsh bathperoRtane Ll longh gan ﬁ%&%@?&ﬁ%&uéﬁ?ﬁm purpose in
ity gé@.{en\f\mn@faﬂdfog QRS pRath REmuadidialed \‘ivﬁlchycp.éj{' ez Ee utilized in

t o sequences e desired identity., For exanple
lwch pheesor hyunid ts a00¥isliphent taryiesr ko adsligpm, the W@rrpnioeahanﬁbodles

1§ Epg%flrggfalfiggebs]sggsocal (ie%!al[t%]\b/\gﬁgfé%g% ﬁ?ﬁarl&%g?én%‘%. A3 LS of

iffidh i ddGs Pofoninatd meayfberusad td b\eﬂe&mﬂzlbbdms spepificedly raactive with a
RN A M NEREN A —
JH Bbiighd@tised 1@8dé@rmersidingl antlbodlich spREifidally iroWRihotdd@tive with a
cocan (3o agan el I apeAntbgbrdb baETO A GOR Sering Harbor
Iﬁubalcgtlgns,%ev} Q[oﬁ: kl@é@j’, f&lhf‘ﬁegcpﬁtmn of immunoassay formats and

conditions that can be used to determine selective binding. Examples of types of

immunoassays that can utilize antibodies of the invention are competitive and non-

competitive immunoassays in either a direct or indirect format. Examples of such
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thermal nelting point (Tn); |ow stringency conditions
can utilize a hybridizati on WO 2004/ 089983
weODAMRPED4/ 000229 17 and/or wash at 11, 12, 1BCT/NLAB4/000229
or 20 C lower than the thensml nelting point (Tm.
Usi ng the equation, hybridization and wash-
inonpusistdysrse thadadleisimenodbryy (Hdg endfthe saudwigh inshiuhbmetric)

wi | | -understand that vari.atj.ons .in.the ringency of

P AHPSEioR s e ARt LB T Bl rEhe HGPBRY e be done
wasehd hedunbisshhetlidesire edn degitee ik foivedd] iR, br simultaneous
results in a Tmof_ | ess than 45 C (aqueous.sol uti{)n)
rppdespinelyding HamugehsHchemis) apsays Py phyeie spigples. Those of
siE {reaRart BN RBEWE 8P 6N At Akce i, tobiddy ih hiShREay formats without
tenperature can be used. An extensive guide to the

ndiye iedbgramedtatem. nucl ei ¢ acids is found in Tijssen,

Labor . Techni i i 0 - : |
L
prese@oapf tre {2tgdDueoletwos. dixapnilercifpy @bkodwhyhmias zad idnslass,

and. 10 the.strat of nucleic, acid probe assays",
BRGLOREP, PNBPRP L (PSR oS e EfpPe R SR BT BRT papypal and
rﬁ@a 1868 Eéllubllaééé:,qp‘ﬂyacrﬂmd 'H@f, agarodus i@ magabtied. Thekt$ure of the

eene Publishin and W -l ntersci ence, .New Yor .
cemgeEgan bqqelahﬁxtaq&bl%gw@el,ﬁ%@r PHYRASES aﬁﬁlﬁrlawr&égl- hose skilled
oL . . b . o
L Vet T
veitll lectbdel ta ascettBim euchsuting antingl dxperigmphiaorent ary to

one the strands of .the doub 5 i C.
o aotntiRge ShARRES Rt HRMRLCHD LARMRAR ARSI ing o SARS
virusantdcabn oPr el ahahil yorh hesipe dets miaing iaubstnaplt iofibdigd mammal the

conpl enentary. to the i mohilizable, e. Lofin
TR AR I atgﬁ’élsgﬁ%f}lg% g us or component
t?@fb%f 8t eshiin@Batd8arh pleGRth R oRinob¥us thblektledr fEupkd R thereof or

or detection probes of the present invention to
agomtigen asperdong todhepprantiitsmat ches to their target
sequeics, Lo ROGES al et RXNUR Lol tn&ARhgnostic kit
65% %&gdégggﬁgiﬁfrgﬁﬁ%ast 8800 onl 059; V\? th 1t he gnostic &1
foadigghogihg gEARS eotis defectimqg be Micles viarlegicahe steelegical diagnosis.

S B LSe35 I B B SR Bl B fBtinaceous
heletife dr Finiel ebéicof) apWnpigse ant/or bhenpibedg Atcording to the
dnvention, for exanple, in immunoassays in which they
IR¥PHE- utilized in 2.5 liquid phase or bound to a

sol i qyph@sevieds 1 Slcleib Bcidddliptdihacd R HBIBAAL @R &lagment thereof, an
anti bodies in these i munoassays can be detectabl

dodigeh @ardion apaaritthedywagording tpdhe ervengipn is alen ms@ééw%r the

fo ts be . . ' ' if]
PRSPPI RS R L 5L 1t LR 5PRE il o
paBedntios) of FARS exasphfecticeland/qHasthebiré S dntnon poasadips of atypical
are routinely . used.to sele cl onal..anti bodi es
REiSBEI P 41 PRLHSHIGNET BYBERY & TR R K "00 Do C PR Cgpart of the
Sidinb QM ubAQEof A8 pIReFr6iRin As Lahevedtin kyarVRitibdl 2 Wil the

Spri ng Har bor , . '
sequence EMC7 and translation 1 of the RDG seq of figure 2, is used for the

preparation of a therapeutic or prophylactic peptide. Also preferably, a protein
comprising the amino acid sequence of the spike protein as depicted in translation 2
with the sequence EMC?7 translation 1 of the RDG seqof figure 2, is used for the

preparation of a sub-unit vaccine. Furthermore, the nucleocapsid of Cornoviruses, as
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Publ i cati ons, New York (1988), for a description of
i mmunoassay formats and conditions that can be used
W0 200d08%8311 ne sel ective binding. Exanpl es of tBREENL2I04/000229
i mmunoassays that can utilil2ze anti bodi es of the
I nvention are conpetitive and non- conpetitive
depivievoagba yeanstatain ifdEMESdin gtre & is mhiwretd bd pantiularly useful for

anmpl es of ..such WO 2004/ 089983 PCT/ NL2004/ 000229 8

o TR S L S D e R S AL Ry S AR ARk o Tor the
pséshatich of o subHOMREdctidp. assay. Detection of the

antigens using.the antibodi es of the invention ca e

done AtRTHRHER v theriig ears By achinied KRSt TeAtE G developed for
thﬁ%&rﬁéé@?{&mdiﬁg 815 Bot Dhiteh T kR ARl WBE 8T uses of other species,

i ncl udi ng i mmunohi st ochem cal assays on physi ol ogi cal
ssxinhbassaeeribseuahf laBougikeny) anipaterre/and tisgue/ceR wolipress sexanl

s (g W e di
PR KPS ST TS L VRO, ot v
nthiitfabemesing ofoacle¢ns clanes aiskexdhandetigemet be gener frsgmeptofetween
tl%g Gtarmget mol ecul es. Exanpl es of well-known carriers
PRGUHE Y ass, pol ystyrene, pol ypropyl ene,

pol yetdiglsaoRn befexdikanl. (sugrenhuaatlsas esutradibizalntAodiethave been
nodi fi ed cellul gses, polyacrylamd agar.oses_an

da . .
pieRaTet vehich Irpee shemi o R reppidve \‘f&nhrtielé N-teximipal 26 §6r amino acids
o?%éjgiiﬁ o tlaﬁé&!tﬁ@s%fi@&irgé!r poses of the invention.

hos sf« (f e

inthe art will know of other suitable
car r ifepkarnoaceptinali cogppesiivs comairisiire 4 Bodkesnugeic agid, [a
be able to_ascertain C ' ouL| . .
iR et aPRETT Rt (1BI08 QPR andir o antihody according
th @he BRkatiogicaakdriexdinmdnbs usgl i SARShad fori the srdatfneot boprevention

f mral . conpri si determining in a sanple of .said
SIS PHES ipeli i h 2 SePPRE OGS SGEIP 1 aag pipvidine an
A ER]8 hiB0RLASEm AccOfRS A PEBitn LRHRMNER thelile&RQn. THhis is most

reacting said sanple with a proteinaceous nol ecul e or |
ysetud vehen spibinsldridunl compriges pdurmar dBrEhodiesiagaings SARS virus

' i pﬁfﬂ%@ it HOSHR 8QN RNy ¥ & ably against th

pﬁ?\%ﬁ%ﬁ%&ﬁ y use?‘bﬁ%qﬁ% ?)égb%g}s/tfidsgq}ﬁit Sgpfor by agamst The

adhhiag mosl seguend®ARSlepicted in traeslation 2 df&ENE7 lapd translation 1 of the
Lrol ogi cal or serol ogi¢al. dia IS, uch ki.ts ar

LS ghrh B APTE L 2ERTRU, STy s o

pAGkife vacdidd! & i8 &eausromBteadotoraividusagtieintthé beike @lotein is a very

sl%fgn p@anrﬁfn:t%gg a%gg{ag’; a]gt?k)ﬁ '%éggoag%{stiﬁg} orlg"logﬁgpé’gn 2%sed in prophylactic

RIS RGeS cARAESY € or fragment thereof, an 25
antigen and/or an antibody according to the invention

is alSe ipwgtwﬁi@e@{lsﬁ @rov.tiﬂ,i@ mpfhedde obtain 6h agtiviral agent useful in the
FOBTRERA 5L SEIBERLL Oy SYATBLS i Pl o
eapefimlentadraniiel congatisivpt viruspreemditg wrthe finedntiping leating said
culture or animal with an candidate antiviral agent, and determining the effect of
said agent on said virus or its infection of said culture or animal. An example of such
an antiviral agent comprises a SARS virus-neutralising antibody, or functional
component thereof, as provided herein, but antiviral agents of other nature are
obtained as well. The invention also provides use of an antiviral agent according to

the invention for the preparation of a pharmaceutical composition, in particular for

the preparation of a pharmaceutical composition for the treatment of atypical
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pneunonia, in particular in humans. Preferably a
peptide conprising part of the am no acid sequence of
W0 bw4ogi9ke protein as depicted in translation BPCINLEN04/000229
the 30 sequence EMC7 and te@nslation 1 of the RDG seq
of figure 2, is used for the preparation of a
pobemapiy esrsciicaBy spiepl cassédbype SEiFdeviryg infeqsiont apdpravides a
pﬁaprlr(lgée%tﬁ legogﬂggd\;eitgdrp&niﬁgslﬁgla{] %gglgr}rg% ?%e%é%@goq‘dﬂ{% ﬁ)h:ﬁe invention,
usmm ernaemEMBa for ﬁmsﬂraetmmmt br @ﬁextehaoRDGaﬁédﬁzﬁ vxfru@ urfectEn or

used for the . preparation. of uni t aC|
it arREn R IETEn CAper ot ek P i such a
pRAPAAORIREBIRGIdsiicd004/ 000229 19 depi ct ed in the
translation of EMC8, in-figure 2, is known to

part ﬁp@plélpqil;,y theanyention prog}dreélat}?}}eg magp iRl 6?1§p%§}t10n comprising
1h (XA %sg&%lgiﬁ g?@{)@&‘ﬁ%’effé?&s and can be used for the
o S

prepar &t -unit vacci ne. Attenuation of the
vi r udneaneizé atldhicefezen foymssyail bs veefulin Hderegentanpgedon, since

1121%@{118%&71} ‘% g taggil ?ﬁt%tfelror}lcﬁolill%lts E %VQ lé‘i% le%gE S(Jnlle'rbét%qigﬁ @ &]Ie%latmg

ViTUSEes o er Speci es
(PassRersof] ik dligkectiahofi el ever, ané lmbcs umddramddtthstspuefexehtially the

cul fures, rial s th cult res.at .
inte é?lb%Se‘éseg ?g%ft"@ 6@%58% i ig ey ?ogggtzld or which
rHH§ ALEReR bb&hie b&edhath ﬂ{eoﬂﬁﬁs M‘i‘t}ﬁ% Cﬂ@meﬁrr@h@&ﬁe use of

ﬂ@ f%sne fragnents between related viruses.
isfien

omplodai ard especiallyirpion poronarinis Bfeqiions rtbafi %ﬁf% humans, like
é b%@lln’?&ﬁl {ﬁﬁé’ *?e}x%ﬁ%l?hap rﬁﬁﬁﬁ‘% ﬁg:e%iﬂoqﬁs I&%’a%uﬁﬂ%%teﬁﬁ) ppcﬁiuced by
reactrve w erm

261-6/2 am no acid
thé Buspirkepdgriotresponed td infecBiaRSI ik ais. knAWpﬁmﬁrmMé@Dn @é@ha 2b. The

40 posi tjon o I Skn cIe|

R T T e
nmdfteht aﬂtlaﬁfebﬁaayn@aﬁartdm aclibity. dt thendereeotl ithat mha
for exanple be used in a nethod f%r the tr %tnent

ipfeatpani P RsradmSIRETed AltRe PPt ta tterteron or

Bgﬁ@hﬁt%}ﬁ%{?éﬁ i1l ness conprising pr ovi d| ng an
I ndividual wth a pharnaceuti cal nEom tion according
ugee

to t Hieretieenginearing i¢chniguesdwye a pevgiselrogyiagies to mass-
pro&juce aq}gﬁ‘a %r&g q@l[ons %%10% 1@ Gm aéqtebaﬁ gﬁt ﬁg aﬁsilplgﬁﬁtcéerferon or

espec aga| nst t e protein
b@fabSﬁaSauoﬂmchms&héFNhnkyIE@mlpm 'lthhmsaﬁaﬂwtmbumrdradenames

spplégg Ré]fea}fgu%n%m%fic ibﬁ&Ciln 195 5‘51115( 1?(? rngg éby’vgp@egrag% Wellferon (by

H82d BhnifHa0 ) ORI AGH Apled NlBhQLF AlFEHi 1C, i WnhpEse Sornd 8f interferon
assive vaccines. It is known from ot her coronaviru

i, depized Hiorehpmen derkacgtes apdcpniadping agikinlg FRagies R lj mberferon-
anti bodi es agai nst spi ke protein can be used in

ophyl actic and therapeutic vaccination.
A drawback to the use of interferon-alpha as discussed previously, is the short

serum half-life and rapid clearance of the interferon alpha protein. However, it has
been shown that the attachment of molecules of polyethylene glycol (PEG) to the
interferon, creates a barrier that shields the interferon alfa-2a molecule from being
rapidly degraded by proteases in the body and maintains its ability to consistently
suppress the target virus over a longer dosage period.

As already discussed above pegylation of proteins such as inteferon is used to

prevent rapid removal from the bloodstream and eventually rapid breakdown of the
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25 The invention also provides nmethod to obtain an
antiviral agent useful in the treatnent of atypical
wWEn@unensa conpri sing establishing a cell cul tRCEND2004/000229
experinmental animal conpriging a virus according to
the invention, treating said culture or animal wth
dmg aéanmlma@loarw ithe sexlmelgilife efirdotethenr fattog twhdas been

t of ai d age d wvihrus t
d%lino 1%teguf%n or% gl&la ﬁ‘,g:]iﬁ %uge]blscmie §T|Pd%sf Cnlugtge é Msue 5,
Maizth 2003 P2@e 121 22anp Pegpateal EARSlfwzbumsnaemtotoaﬂgeé Bﬂglm half-life

P oAb NaT LB R JP7-a0 QRS L bgIeRG e et phpoeviated

TPNG 1208 341086 rébuckldmerting ﬁlﬂx‘é.%i&h' fhﬁrﬁé(ﬂﬁ pRS16YdHE $tsBBum half-
of an antiviral agent accord mgFNI the 1 nvention
Po

lifh& 20P@ barew icomparedavish shardesd faceniSoiboren (B F‘HJerA Luxon
I»B?rdﬂn%%ﬁheﬁ OeutcheV&EﬁBazzaiés% Poée&eﬁﬁ%F BPGE Yot ah 363-1383).

conposition e treatmént o
200419@3919&3n RCDINRRE04 A COORRII tézihnmmniable to a person skilled in

ecifically caysed SARS us |nfect an
b et PRAT RS GTRaR: opatr e SR e aP L g Roche
(PRGAYIS® r(ﬁiteﬁ@@ﬁtalﬁcia@ Iﬂaﬂdr&hbﬂnﬁ@oughV(eiPEantronuSefruh
in_a method for the treatnent or prevent &ﬂ? RS feron

dgyelormpnl dkeifdHod¥iacen. ie é)ﬁ%éﬁfédmﬁﬁ?lan o
&g&m{ iS4 BEb- a{%%&w RN 1hRdktbA YginaM th such a5

ar meceut i ca osition. Specifically the invention
Sphmn@k@@tmhﬁmdmre ped e apmi-eympidstic feym @ NI@? Aé)y attaching a 12-

klqut I%%Iler OQPO cﬁ%tﬁ&ie%e Xﬂ t%tt%g ng&%e S ]iltr Wlﬂlch fulfils the

era
r@qLﬁSﬁﬂénﬂsWeﬂbmg}acm@ ma"fenoh ahshekpmimntWﬂaie m}ol&mhin@ significant

inte n for at |l east so activ
el ety TR Aot oAEATe PREEIL Pbike ‘enlsyap 2lpha-2b
prebtelrS WiglderHanshes sy R PHABitrdH, eh &5RAMLER diprbfeen concentration, is
interferon is used which is derived fromthe ho

coppetratile to Fheekﬁgal@/ﬁtsﬁand@#d@ﬁbew thegpele¢ar ppd gelflar level. PEG
IH@oﬂ%as %ﬁlﬁﬁh?&l ﬁ% rihex tcblﬁnghé P?oﬁlg W B&fﬁranlﬁiQF bnd hﬁfn%'hrs%lees [see

the use o eron-a d especially -
YmaSem Weneus 4lnRee2: |Pgh@nt:¢15aDrw Bebverﬁlﬁﬁé(ws Viokame @ARISSHG 4,17,

S I R —
bbﬁﬁ@ AN Bl trdeifeiforCllfao?n mblecii ﬁidsprokral@m sakctinglg pi-etective barrier

pha-2b.. _The ty nterferon a a famly consists
W}FhWMmEF%’tt@f ’f?éluﬁll’ilgtbl?évg sgp |rﬁ‘feé’§18} i npor t ant

ant i -p ff &ﬁ&ér‘éﬁ)oa'ﬁga%ﬁdrnfa'éﬁﬂheﬁ@ bél’{évtlcyur dfta pegylated molecule
understood that alpha interferon m ni st ered

dabomis o tersionbihe g G Andithhstoeears ot fé’fefléﬁfo betgieen gagriiG moiety
In;al %rf ecﬁt%?n ng%pl?& Il\’far%ﬂglltl rﬁﬁ{g ]ﬁﬂc&%ﬂ; %ﬂé’f@' olltgl%/eeS Issue 5,

sev conpani es ss- produce “al pha

Mﬂichrﬁ(lEJB poR agesfﬁ 1ekedis. kioktovas theetantdvfanam whthrearalkel JHeGs are
d!eg efdeqru?a{ly, requiring more frequent dosing. Thus interferons with larger PEGs
are preferred.

Thus the present invention encompasses all types of pegylated interferons or
future interferons with yet undisclosed molecule attachments which provide a
selectively protective barrier, to shield the interferon from being degraded, without
significantly reducing binding site receptivity. Also combinations of different

interferons are encompassed in the invention
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by abbrevi ations such as rhlFN or rIFN-al pha. This is
mar ket ed under tradenanes such as Viraferon (made by
w®eive0s99g3 Pl ough), Rof eron-A (by Roche) and WePCT/SLZ104/000229

(by daxo SmithKline). Int2rferon-al pha N3, or

Alferon N, is another formof interferon 25 al pha,

der i Ve dftbemimsharefbaett empodgnentd Oﬁﬂmmieﬁwrrtgnmtiqlpilséhe use of

es_of _inte

FREErFEr DA P e e lieBE By o SEANBEEN of ottt BFulbction

SsdfadtinBalpés td :fx erariglacaipiod thémamm’aeaifmérﬁeeﬂhet defoee onduring

.al pha tein. However, it h been.shown.that t )
e P e ORI IP S35 GHEoBD FYLORTIBRE LT GR pBigfos
a?ﬁh&at’c?orﬁ& duh %.rﬁrﬁ?ﬂﬁaxﬁ 0@ @ﬁ&%f@ iR atfaersublsats. shi e| ds

e interferon alfa-2a nolecule frombeing rapidly
degraded by proteases in the body and maintains its

abi iy, tsﬁox%ﬁqg 550 gﬁgejrﬁnelﬁgpwc‘cﬁﬁ aﬁﬁﬁnfsﬁragﬁh of El‘i%?feron before

over a onger osage perio As al read Yy di scussed
infestediopegiyh atiusp a@ﬁclp$ pteatlnslebayshntestipm bad shoeti¢ats a&eldlnfe ction.

B PP R Bl SPILG R SO 0t b

dBEd Wik GAT 980 82 Rar &3t ethrugcurAnphafueal) aifeﬁ[brxsf Iitib@nderstood that
serum hal f-1ife of re than a fact
eSS S RS 415 125, R of b

@Oﬂ@ﬁréﬁﬁ YO yith a lcéﬁéé%tr%ftlon VRiel 15219g3h 128 9BSn YHed-123d in the
egyl ated I FN alfa-2b has a_prol on‘g“gd serum hal f-life

efherimeut ef,i theenmntw E@r‘éxea,rt@arv@aﬂ Fheldareg ipphe gxmpriment was for
Ry IR0 BRG] BP0y, RERLLRL il kBl il s erers e
Iﬂ:ﬁl@J mfegtmg at‘,ﬁlﬁtﬁ ¥ arm iyl ﬁ-\flﬂwsf\iell(bémadlﬁsmdsl)l td:l@mpraﬂ@zﬂ is

s e AP e S0 R by GBS v e o
126t @Ehed of 20y filaeRSout 388t 438P3d) H?e@yélegtthénumfand mucosa of the
proteins is astandardtechmg}%% avai |l able to ers

sl andi he iege ARy hosin dhas et v R gy F o @eiremely high dose used in
ﬁé&é@@?ﬂ?& ‘?é Raty éelr?z%l@ t&w EGL ok ntbFeranRaat8tesiBat the

|nter eron alfa 2a) and Schering-Pl ough
e@ﬂéEinﬂhe‘rambeﬁmom prapodrsed| aripn@ntm vicel dEes mhiccane, normally

er nf e rf
L A
$oehBlei g sl?fdngqhot&t&od@\geimpﬁﬂecauﬁlemthsymrﬂaei:rusesf or m of

I nt A by. attach kDa
O AL RS0 & 5O MBS TP e

doididr W Bich MBve AR AiBRYHE %&@bﬁhﬁﬁsxﬁm's%g s@H 49)@or instance, the SARS
Interferon al pha protein while providi ng Si %nl ficant

witusnAcaophidlaetic treatrperfyweli bn cqeesialliswelcome Taguraoplq who run a
rtlﬁﬁ(t éf\/be%l)é%mfect?& sggl %Ef {88 cQé dg?pégse Vﬂ'{thlﬁJs ltamrgocﬁnel children,

In‘tron nt of protein
emm‘;emﬁci ﬁéd)pflé] haiisg amwpmbrhhgcdrmmdresuqm asotigbdtesor heart disease,
st and gt bot h the nol ecul ar and cellular |evel. PEG
or a wea ene immune sysfem.

It remains possible that SARS-CoV infection might be asymptomatic in some
people, or cause nonrespiratory symptoms in others. There is insufficient evidence to
exclude the possibility that asymptomatic, or atypical, infected people can transmit
the disease. Thus a prophylactic treatment for the prevention of coronavirus

infection, like SARS-CoV is indeed essential.
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I ntron has enhanced pharnmacokinetic profile in both
ani mal and human studi es [see 20 Yu-Sen Wang et al .,
wQod20s9¥syanced Drug Delivery Reviews, Vol ume BAT/NLI®We00229
4, 17, Pages 547-570]. | n2PEGASYS, a 40 kil odal ton
branched, nobile PEGis covalently bound to the
i nt etH®vayer,alur ata2a alwlsbowl thatindeyieoviid elsoappbtade farethgrapy of
rotective. barr hou Si. |f|cantl redugin o
Eoﬁl&xzﬁa & }& %t b&g{r{le/ Vigus;i ectlgi%ne :11 oaél teﬁgecohsﬁed. Our in vivo
debakkee etdtirithslofiekaeete e af leasipégdyyat @sbnnaleitisteatddn of
depends on the size of the PEG and the structure of
ipfegferythk bet ween t he PEG noi ety and the protein
( Shanpghfehen Npﬁﬁﬂ%hland%ﬁﬂngo gﬁl\éeffa\é bEEH 3¥ia YAk AL ﬁle art in
I ssue 5, March 2003, Pages 212-221 It 1s known that
temeef btomstinpelUsial IIUF) ﬁﬁweéberelﬂe@ rerd € i guiesfergn (to be
ui_r. &yyf 0 !
R LR P S HediORl i TP PERELEL BB eibion
cbmeemmgomateﬂebﬁmSsseéemtaneylm’mseﬁy, pa@lﬂatoad-half the number of

i.nterf s or futur rferons,wt et . e
e B BRIt S e (HRIfine v S un kP sk Ty urigulay stomatitis virus
(SESRG! 8y Qhantpiidd £ Cliveofiatdifosn ist 1@u51thf| fduhdd € be about one-tenth
i nterferon from bei ng degraded, ﬁ{} signifjc

a
the quanhty Wilntrfrgon rerrepated Py ope reaﬂﬁ?lﬁaﬂt%‘%%mn can be
584 are enconpassed in the
n\?gc%tzalfceg{]ﬁ%ﬂ{ 034? %99 PCT/ NL2004/ 000229 22 One of
t he rnsarfppefiegived iedbediranaing fisfm fLhe’ky rteéieg/ﬂ{g When the
ntion |s t.he ;use of . | I
IPF% R A PSES It dos'erscec\‘?1 Ie}rPteldc%?}ﬁ% aégslrréof%a T u ﬂ%tﬂl{%m Sl?a
cOtdH a0 Gtuk igseapein d@ordamce phm detiresant 1il‘ifEe1tE)[nelomm‘1$es

treatnment either hefore ri etlonvvl t he

st AL B IS ed Tatairamat alett o POl Ehadt ) dn S dosage
55 B2 pRRAlth pRbheR @htsl6h s doeRkYraxicsfedbn W@l @RYraNand
human subj ects. As is shown in_the experinental

rheernasal axiepsr afisedd poimaf Praferabhe tomdesege ppinterferon is from 0.1-
4;% l%sée%tdag' %ﬁre‘fé#a?&?y pard, ﬁigeﬁerQJ; a§at l'y del ays

I on ects ter ection. It should
be urideasxﬁetron ondyhiod admenivierersby aay heritpdlgingens,tioclulimg but not
is a hi 10 dose ich will.not . or
tsiited 7 e Ssesoph IOHARRaT i HiH BEPrS and Pfly $butes, and
WierS$:0@ dorh P@dition id Blesitdd £agatio|desuspoasivh ak an aerosol spray,
circunst ances woul d equate with a challenge of about
eppecially gidins Bortidash a concentration which is nuch | ess

than Ittli@ﬁrﬂﬁ&ﬁ‘%héf‘t}fe%g BXREH BB MonYe afd?xﬁnhd%&%ﬂtlh%osage form
Furt her e viral 'l l'enge in the experiment was fo

atdaetédatrogeesurqyaamnatpplcpetact af ﬂvainteaﬁemelam sgid glosage fore “With the
drx)'afland aryﬁgéeﬁ%‘l}\{éorsg%f %eﬁﬁrﬁah to? é ﬁa{lﬂdél% g Jﬁré(aq:mﬁ'r]lt Contact

a virus wl ehcoun
of lljitetfeaadn with the eﬁlﬁd’d)ed cai de thhsneibywhdtindizing trbgid@asstime of the
ttretz]aﬁ:rr{]e%% %01%?1%41(:1){1 tﬁé gll."al%?\é ayyngea ecra%ltlyt T}\i\{llsl lbth resuﬂs seem to be
achieved in human patients when the patient is requested to hold said solution of
interferon in the mouth for a period of time. Contact of interferon with the oral and
pharyngeal mucosa and thereafter with the lymphatic system of the treated human
or animal avian, rodent is unquestionably the most efficient method administering

immunotherapeutic amounts of pegylated interferon.
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| arge chance of being filtered out (and stopped) by
the epitheliumand nucosa of the nouth and/or the

wmome/ 0898y how, the fact that even at the extrer&l/NLii0ogh00229

dose used in our experinents we have been able to
show effect of interferon indicates that the 20 effect
wi l | F@v@mamlermt@fmo Gawbhe edmanistarpéin pighena Haidyselagion) or
é\ﬂi'l ?1 gg %? Y. r'ﬁﬁls ih er?&gg lénxti BL %ﬂmlﬂtste!r?d Hﬂ%gl%ﬁ? 134 A buffered
prop acti ¢ adm nist
aduaé(aiml Fﬁ)llﬂﬁlﬂi ’@tpmaﬂg cpnmlamglamtalagmﬂgymmnftémﬁ%hy wetght) of blood
coron . ﬁgem al l rrportan éf;l ¢
SRR A of S BRIAFR G SPE SHAt Ble S iArPEERT Ve beHiREPBy
2061t d1aY 8n abeoRd A1RLWAEh IRIE envtintiohad $HbHHaebusiel saEne prepared
for instance, the SARS 25 virus. A prophylactic
by standard ttedimigisshe especi al |y wel come for people who
run
SaRs 1614 S50 BintDRbRAEA B e Bitep Ao oS i blopfigaRRG by in a colid
dp eg! feriawich gs adozmge ratiypheg te badissplynd speoh cotadi wigbtsadiva in the

SR 3R v B LR O e o

fasy IRt TR deleak aB&UTEL toXbope G)ﬂ(l)(EIU of itetfs®wn upon dissolution in the
nonrespiratory s There

t th .
RHghiied e ok B hB1 PERETIEL PHE<PoLLRBR iy figpase form

R SVEP ST Socor@andd ¥WRhGRks invBhE6t &ch PEPRIpar&Ely art-recognized
transmt the disease. Thus_a prophylactic treatnent

temigques for éoyming esmpreseast ihiais pueh agwheptablmvitapigs. Similarly,
SRRl o B 53R 0 VO AROLDRR sty s
vhitlewfild diwsolve aaldseleapplritedbion Ho cortth@rval;bly the oral mucosa When held
SRR i BhnC b P3RS B FER e v e

pRad i etiodlcha Weprap LredtutilRass ald&b@gﬁitetl rblﬁétage formulation
adm nistration of interferon. 5 Intg‘ﬂ’ nof h

teqhenisias Aae & of svsh Hers WabAns ermiarep Qe tarqooh 8.5. OF
cbﬁxfégsmolf) ok BlNR @R %lmtlsf%ﬁ&ag e ltbls oﬁ%ssﬂéﬁﬁija‘nﬁ& %leﬂtméa pre-

i nterferon i stinguished from" 5')
dsh@del fomaafnrmhlatlpecawxwhhtl@m o“amdwf@pnoatbcrsrﬁ apppiepq” @r pemplary of

]
Cﬁgﬂ]]dbd[otsgg > form, £t ]aral ni;]al 1B% 4 n%g%aoq?és%g ‘Jlo@ﬁ QOI%Q%Iﬂﬁg BWfective amounts of

isfeaferemge Vi rus the chal | enge virus be| ng the
tomatjtis viru uant| i ed

| |
Affmettvay hin e Erarparebe QUPRIe] B HAIo L5 68 HRSGUEored solutions

oP ré?rd;%ms@ng h lﬁﬁf@f@raquwu@éomﬁs@ bf Bit&ferof R easmta eftioydded caloric
one Al ternatively, interferon can

o santslosicy qetensrdipronbays ord @h@lm4%ﬂté?4lé5f #ireptabla ven
[inaggjfsﬂ rP%P&nQQ fromlg/ kg to 3g/kg. Wen the
in ero

I'S pegyl ated doses can be delivered |ess
f r equidnt tontempbatdrerd mefhals of gene therapy capable of causing expression

of interferon in respiratory or gastric cells for prevention of a coronaviral infection.
Of course, the clinical use of any medicament of the present invention is a
clinical decision to be made by the clinician and the exact course of such treatment is
left to the clinician's sound discretion, with all such courses of treatment deemed
within the bounds of the present invention.
Another preferred embodiment is administration of interferon together with

another treatment which is directed to prevent or treat infection with coronaviruses.
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15 coronavirus di sease in accordance with the present

i nvention conprises adm ni stering pegylated interferon
w@rooa/ogiosnge of 0.01-6g/ kg per day in a dosagePCT/SLEN04/000229

adapted to pronote contact 28f said dosage of

interferon with the oral and pharyngeal nucosa of

Ssalh dt}wmitrmitmeﬁt edirpfox bh§t,an¢d11ee @Iasra:gree ehtibpdeafdpoaniiyiral agent

eferabl y. 0. 3-3Et g/

SRy 587 peER e en ek b S P B L etk P femuatea
v@é@hés@@u]ﬁuﬁﬁmcmb@ Ci'bcuﬂhhbiga]bw‘iacﬁmbs dritfBolde dfot: @assﬁweal

i nt ravenous i nt.ranmuscul ar nonary d_ nas

ipg\yazatiozy, Buclgsifle ARRIOE ﬂl@&%‘%ﬁ@flﬂrﬁ -fng ?ﬁlt B4,

é@h&grhgmmlﬂmm&%a%@ﬂéagémrﬂble&eosol spray,
espemalyo fine particles., It is critical that_the

pegy (Gseed interferdretagathss vathedmitaradon af & varssngyeilt beast the
elf?fgctggggﬁ exgactcﬁle ﬁLs“E § eﬂP)fh&léqb eRNL ﬁmg{mx% B?tﬂe&&ﬁélftg Rk will add

dosa or mw th the ora an ar yngeal
uplLio asaetaf etfﬁeet floverven coadimiaisiragiod ef gmerfgrmr *eé:hrae‘mccme will also

Cot.at. interferon with,t cosa ca e nha
CBobIEART PSS Bt T g hsiog o FHEE e Beds NRAAN
iBe el RBpdiketif Blodr Ald Rialphiad fRg&als 10 aumb)to a'IHing endﬂ@i titer of
results seemto be achi eved i n human nts when!

aphibofias tehe able W@ﬁf@@é‘feéﬂdcctné HoPEHsRArHC 51 Bﬁlodpteggzron 18 €o-
a'dp'flﬁfsf:&jé Bhé il S omih ivd 1Bd &e%&hé@t&ﬁuﬁiﬂ@ to ERYn@fls amounts,

|nter eron wth the oral and phar eal nucosa and
Wlheh emfriosbewivetroteedy thapmarune reyeansm %hgx méenferent hepvever, the

utnt P$ theavrﬁl' nsawﬂfl\r/%alrxgaﬂg &h‘g%ll%g)% 1(1)\§ aﬂa%}ﬂ Bfegﬂgl?lrﬂ"ug B&tburst af

i'Ci én ering not erapeutic
anfrew Al cof e@ﬁl},%@lﬁﬁdﬂe&bﬁtﬁeemmuné/\@rs%@:%/ 089983

PCT/ NL2004/ 000229 E feron can

dm nESREREE P anaT R n;ggeﬁté%} Yﬁlo‘i‘?f HypiUe fp oo
cHRPRAEE chRbMatiPAUSdthicatS RitBDHIEANaeiAd FbMipsheds duch as, for
di ssolved in a buffered aqueous sol uti on t ypi cal
msjml@ﬁ, mivalgosidstbaped compryndisueh a7 Thavr( %"gh%bfl@%/ﬂbamm,

T80 Fho SE¢ N Brund GEPUALYe1P IntBrBiFh{ Gl %ﬁldth%%% BBtication by

e as a carrier o interferon 5 adm ni stered
paeeotoignoelavsides twhiich arpienttiio durmgp?h@s}. pélicationf b@r\@hﬂch either

salin repared . st andar hni t
p@%\‘ﬁ“&ﬁ%‘lpr%? e Vlfgﬁé’rﬁtfegése%tw nl\%gnt |00K1e q funCtl‘Jﬁac]@r%QelnS Co-
aldghﬁfsfcfg{tm d'bfrin?rfe@bx? (ilfll(lj dasagerd down (ﬁumhvwai raplietnge
adapted to be i.ssol ved upon. co act wit aliva in
PR R HOAATIN ARG oF HUSHeeuteiae 3 redishiHg! load-
Such g, d¢pbt &%é(as@%ﬁ&ﬁmﬁl‘%gﬁdnﬁnﬂgotoft%al'ﬁﬁe@l‘t%i at@rd£183%€h the

about 1 to about U of interferon upon

pate st lendndion in ntemelasmdms{?aﬁ%'ﬂl% r#baetinwwatlﬁé opirgprieron in
a0 qﬂdg & r‘)(rﬁgecﬁ cnéﬁ&? %1 LéE rEeacfrﬁn%gﬁﬁ%tio%r\Q%h%fther drugs
CRrerrer onin accor I'S 1 nvention can

oprtepapedhdy effett reacisgon afchncers such as malignant lymphoma, melanoma,
mesothelioma, Burkitt lymphoma and nasopharyngeal carcinoma and other
neoplastic diseases, especially those of known or suspected viral etiology and diseases
such as Hodgkin's Disease and leukemia.

Other disease conditions responding to treatment in accordance with the
present invention are infectious diseases of coronaviral origin in human, avian,
porcine, canine and feline species. Human coronavirises are coronivirus 229E and the

newly discovered coronavirus HcoV-NL (see European patent application 03078772.5.
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15

techni ques for form ng conpressed tablets such as
chewable vitamns. Simlarly, interferon can be

w0 pengesat ed i nto starch-based gel fornul ati oPGT/ND2004/000229
forma | ozenge 15 which wi 26 di ssolve and rel ease
interferon for contact with the oral nucosa when held
Saverl othrruroronaSatises ean ¢camsy fateb axpéerhisrdiscases imaripfads,.gncluding

h [

f%ﬁ e 1n§gc§1roe 8%%?1%%%@ gzgrug r(%‘ﬂj\? ﬁemgéégﬁggtﬂlg \éﬁgetph%[bngfgllltls virus
(HEV‘Dlﬂf atviid) antlesohrel sreaas ofdvéan Hhfedticsis drod dritiz At gBV) and

can r.an e from o0 about .8 ourse,..in

B e R RS T s S e i e A B, Tune,

1@&9433%1 cheabidg BrdihCspafaldes@aetiherand @hﬂytlaéuéanlm@ﬁlhepathology

ddition of interferon above about 50C. Exenpl ary

rdam r@e@wﬁ@@ dempags Br MEH Aad FIRY. and eytolsings é&f@épmble for

%Hb % Cé‘ng}ﬁﬁm@ﬂ?&' NhSat Wlth 'He%l&%h@ rina%parent infection with
atlve y the I nterferon can fornmulated i nto

feliny ewteeatropic geronavisus, emlémmlrmutams sy apise and nguse fatal

% .ered a u %ys soJcEmllc %eg% interferon as a base with
18 GEQUE B0 I5 5P MG -caror i ¢ sweet eners, fl avour
oils and pharnaceutlcally accept abl e

surfactant/di spersants Al so co tho

of gehke WeRtpy 2 L’iﬁﬁ%’ipélsﬁﬁ an ﬁﬁg?ﬁdn% e&eg tegﬁng 0

prob RHIEEEOMA/Br LIRS REAIONYiHOHS AAS/F bfepa@hlisnd. O has appeared that
prevention of a coronaviral infection. O course, the

aplep man AP infsetediwishyherBARS armtet therelhahosriag ehpical symptoms, and
|
RSB S L S5k O RS RAAD o
dtgpical mletdmeomh mmusmddnf the SARRIvidiis Sudiechimg apies ho alprophylactic or

RIS BT RO L TGP GY R B B PR BhBuar pnp i have a

RRAIRISIseAL |p@éﬂl@fflolheﬁ$rezraiﬁ foh ap Plgatioarof widha pasytyletis or therapy
treatment. which is directed to prevent or treat

ipdruaean BHIAFEH coronavi ruses. WD 2004/ 089983

PCT/ %ﬂﬁ/egggg rurfer S9611 I8 thE FRAMFR whabuf ]91&11t1ng it thereto.
i nstance be a vaccl ne, antibody and/or "anti-viral

agent selected fromthe group consisting of whole

i nacti vated virus vaccines, attenuated Vvaccines,
sub-unit vacci nes, reconbi nant vacci nes, anti body for
passive imunization, nucl eoside anal ogs such as
ribavirin, RNA-dependent RNA 5 polynerase inhibitors
and protease inhibitors. Use of interferon together

Wi th adm nistration of a vaccine will boost the
effects of the vaccine. First of all, there is the
conmbi nation of treatnments that will add up to a
better effect. However, co-adm nistration of
interferon with a vaccine will also enable the inmmune
response to vaccination to have nore effect. Normally
t he
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10 i mmune response is slow and it takes a few days to
cone to a high enough titer of antibodies to be able

W@ 200808983 i vel y conbat virus particles. Wien nBCT/NL2004/000229

interferon is co- adm nistéfed the virus woul d have

had the chance to nultiply to enornous anounts, which
Fégumdegdpdsover conme by the i mune response. Wt h
interferon, however, the anounts of the virus wl|l

remai n absent or Iom1and any infective virus outburst
Fig.f1: Phybgynaic wldtjorship fashé yputieothdanso@dndyg df helatmHIKN89849

st e Treatnent to t ,and/ ar .treat infect .
Wt HS Elgeetidotetige g eufrelly cEhs BeERBRF 618 et RaETaHed by maximun
1ie BRI Hy s tuld it 1O bevdth M Bld & AMNBIYAABhe SddldrePSesenting the

for instance, nucleoside-based npounds such as

npinthey of pHClpebide Chrages & Fhopo foF PRV ITP n, USP). These
compounds act through interfering with the vira

replication by 20 presenting nucl eosides which are

Fbguz tNucﬁeodlsﬂﬁlsnguanceafronem cloaes dmartsaf thi S@R&Vﬂh@ rAlso included

vent f.ormafi d t
ay(? glil dpl%%ﬁléi{% Ipoﬁg ’%g% uence %f;}g n?tlg 2 a({ st nrg?ﬁ]t% of the putative
politpepfi@sonithithht ef/amwthar meﬁﬂb@mmwarom@ﬁride@faimm, ivamere
nations of ribavirin and fornms of interferon can
Pﬂ@?gkto reduce viral |oad. Another disease condition
responding to treatment in accordance with the 25

Fpresent i nvention is neoplastic disease. Thus, th
agiri: Fchematit srpott tha Yighe snoms, sish i thg nostiareof the

n%tlgﬁe\éﬁdg gg@en@éé ng}Q 2 1%i%ﬂz% tgrt & Qe&%@éﬂ@ﬁ'p%@amé hdication of

erapy, help e fect rem ssi on of
thanpex Eeaslnmg"lframeﬂaf tlgammnieyaqgh@ e anpkics motiapther coronaviruses.

sot he kitt hona aso
SR SRS Tt fhe e e i e 8RR MR s uncertain.
E&\hGS@Mblk rawm]%@ 1S @écﬁ&@lf(:waé/pﬂoaidedhh @IgﬁgeﬂBmZEC and BINl 2:
i seases 30 such as Hodgkin s D sease a eukermi
SERTEICO VS ERBEO VEdSH b PSP FE QY SO Y ER e i:qneé. e GhC Or. W,
FERF dRAGSs Writhist iR c&ﬁ@ﬁ%mo@;ﬁ%hl NARtighA GdHtettbPUSfectious
| seases of coronaviral Orlchpn in urran avi an

Ibwaﬂeﬂe]ﬁo@a@hfﬂel Roatl, Adlantia Gl 303385 USA) mad BNI (Dr. C . Drosten and
lﬁclo)g %raﬁ r 1tzaf38rna%ﬁ%<%_c%lb {l)&%}fafeéee dt N&ht'?ﬁw Y4, D-20359

cover &d coronavi T us ropean patent
Bopbiugn Geom a0 F&8spAEtikely WO 2004/ 089983
PCT/ NL2004/ 000229 26 Several other coronaviruses can
cause fatal system c diseases in animals, including

Hig! 4:nemidf Red bMiSarnl dfARE N-erififinksof(the B\@r,otem of the SARS virus
hemaggl uti nati ng encephaloqgelltls Vi rus

i R 20 S SBT RS B1C OICHH 5 WYBEE CBTREabA islate OCA3;
MitRs$ LBY)A0 ﬂe%m&§%rﬁ§ PRtdEE WSoVBEVS: 6N corbRESBrus.

coronavi ruses can replicate in I'iver, lung, 5 kidney,
gut, spleen, brain, spinal cord, retlna and ot her

I .e i i
B8 TSR RS 8P SBrTL R B PhBRY o s

su@ernatant of infected cell cultures.

Fig. 6: Infection with SARS-coronavirus causes pulmonary and renal lesions in
cynomolgus macaques. Formalin-fixed, paraffin-embedded tissues were stained with
haematoxylin and eosin and examined by light microscopy. There is diffuse alveolar

damage of the lung (a), and the alveolar lumina (b) are flooded with highly
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sonme signs of disease. Significantly, in cats with
persistent, inapparent infection with feline

W@Rni0a0gH98dOpi ¢ coronavi rus, virulent virus nut aPCENC2004/000229

arise and cause fatal inf@8tious peritonitis, a
system c di sease. 10 The invention also conprises an
rantaivdcenns etudasabiimiiedrwitl stflaygmatorygebp hyd aelivler debris. In the

and/ or. t.her ds _and/or preparations. i has

B e RaRe B P e B B R Bpgeb O
IﬁuItitﬁJ.cletah@I @bmyﬁbbwll@ gaﬁbwmm ’Bh/dmmmo]leaﬁdg tumwles (d) contain
i‘rrportam , | ar ti ssue norphol ogy .as .found ]
Sranan e Wiphdericg Roral ol Higiap! BagtiFeaiiops aa%%%‘g/x 50; ¢ x
fodedSARp. virus. Subjecting apes to a prophylactic or

t herapeutic treatnment either before or during

infection with the virus will have a good and useful
ﬁ%%dgﬁﬁeéﬁmgfydo\f sﬁﬁ% cg%ralﬁpf%#e%ékﬁ r%@{/' éé‘l‘%&%ﬁn=6) and ferrets (B,
prop axi s or I n human subj ects

1=ry esnatle anfected frdth ﬂ]@ﬁrT@]}Ipsb aiantde respitdteryExariphed sedretionof SCV in
Limting it thereto. 1\J/\Qil 004/ 899§§ P /NL200 /000229 )
phprnensl sVPRy YA SuA R B COPRPERIBRERT prouP Were

duBhakiBed BHEALOHIER tHEGURHITES v@efrelaiﬁlyﬁb@ tﬁK&@% SOM tderetion in
its closest relatives genet| cally. PE% netic

noariafesserbeae 66, Bydrmnd tanmnterted fegrath zﬁxy%%i teg‘iei\é infected
clﬁ?Qam g&g&@ alréép@crmefy ReAPLES PO S8R £ %ﬁ@&ﬁ%@l&h‘v@ o a titrated

he nu hucl eoti de changes is shown for each
SG‘éetarEiagd aad showh estli(d®sdad (RAL et florgh 13 cl ones of
parts of the SARS virus. Also included are the
put ati ve pol ypepti de sequences of pol ypepti des and
Fiki griv@etisorodf 3 ip postiiortem Li8syeslof pepiridestaliytyCY bafbcted cats
of not her member of the Coronoviridae famly, where

I5te. Fig. 3: Schematic map of the SARS virus

genome, indicating the position of the nucleotide
sequences of figure 2 relative to the genone and a
putative indication of 15 the open reading franmes of

e
e S P T L T e R Pavt e
raachqhes]| $OY dptsiction $n phatls’mgaatlrsw abEN@}IYSENtzlwda‘h dftmf@tlon closed

seguences a rovi de

RENEREER G £ onbRbetd crb bR Rahii: Brgnted with PBS
(i OPE G TR t£hG i (d¥ys —8Y -1, BelahidRi3, (BCaH €)Y snd PEGRImeasst days +1 and
Control & Preventi on, hbtlgpal Centers_for Infectious

Fo(Lp) after sV infegipralpdiviivaRBagadyes AR chOWA (03B e1guR). Virus
1§51gt1§&|g\ff)%su1% afdifdiceRdandhe Iﬂfv@él '&a@f of fite p%‘h'@l‘%vhéreas real time

Bernard Nocht Institute, Bernard cht Str.
R R@88Mts are shown in the upper part of the panels (n.a., not avaﬂable)

Fig. 10 Nucleotide sequence of SARS Corona virus Genbank accession nr. AY274119

Fig. 11 Antiviral activity of pegylated IFN-a against SCV in vitro and its biological
activity in cynomolgus macaques. (a) Effect of pegylated IFN-a against SCV infection
in vitro. Similar results were obtained in 3 separate experiments. (b)
Pharmacokinetic analysis of pegylated IFN-a in macaques treated with PBS (control
group; open squares, n = 4) or pegylated IFN-a (prophylactic group; closed squares, n
= 4) at days —3 and —1. (c) Induction of neopterin in macaques treated with PBS



Hanmbur g, Germany), respectively. Fig. 4: Amno acid

conparison of the N-termnus of the S-protein of the
WE2RE089983s 25 and cl osely rel ated coronavi r UBEENL2HCGY000229

OC43 = human coronavirus igplate OC43; MHV A59 =

murine hepatitis virus isolate A59, BCV = bovine
(coatiohgrorip; ugen Eiupred n Néjpat pogelateh LFNst @Emlgﬂmtwraph, closed

of SARS v obt d,from concent super pat.a
SGeiPhbarRdl DBTT SANE it dar eSO g obet TRl Rty T <001
veARScerenavi rus causes pul nonary and renal | esions in
cynomol gus macaques. Formalin-fixed, paraffin-enbedded
tissues were stained with emat oxy| i n and. eosin and
Fis A Iidertiof peesgped i Br g 8 W SHERRIG LCTORolgs macadues. SCV
(Bbr 42061 G 3 MBQLS treated with
d lﬁénﬁ?]g%? B?gfagr%afeﬂ %%%333916\%1?919%23 Iy WO 2004/ 050963
PRGT(chh 2004100902 290, P& ypated éFN@c@mby@xt}q@%(nadﬁ} Ygepst-exposure
Wit | ammmat or eI N el
Foed e S BrRan el R T £ 150 LR S PPl se 2 A,
*B,alp.eommsxasr@nﬁﬁﬂgmip atrmdlpunucl eat ed syncytial cells
(arrowheads). The renal collecting tubules (d) contain
simlar multinucleated syncytial cells. O ginal

Fggﬁ Eff@&tdf QBSylaft I FA2e B STKr&flication, vibal Higed expitslion and
7: Infection of donestic cats and ferrets with

Mogmt tesions in48y lungg of 8FVeinbectss! cyneupeysdpacadieedpbgCy
10

tﬁtﬂé%trlo of61 glfhué-%;}éﬁﬁeg rtﬁ) frﬁlﬁlgggﬁltsgg\ﬁge%%geggga? Io%' SCX -infected

cBNs txehingt Eleﬁ’EOIBCIR:) }Eetnpaﬁmlcrm:aé spee o@hmg;sewgm@s £ V-infected

eut hani sed et t her

R Gic g eatap b PEETIER R HaRo RS (Grah pReter
Apdaurde ZWNoi Hesrlasth PBSaten it growm2)n exlmdmd atre eSdssed as
infected cats and ferrets, resgchl veé . Real e
PER + ekl § 20-85 FASHA CORIFAErORPIt St cogetpl Eroup.
standard and shown as TCID50/m (N.D. not done). 15
Fig. 8 Detection of SCV in postnortemtissues of
experinmentally SCV infected cats and ferrets Fig. 9:
Ef fect of pegylated |FN-a on SARS Coronavirus (SCV)
replication in 20 macaques. SCV detection in

pharyngeal swabs (days O, 2 and 4 after infection,

cl osed bars) and lungs (day 4, open bars) taken from
cynonol gus nonkeys treated with PBS (A), PEG Intron

at days -3, -1, +1 and +3 (B and C) and PEG Intron at
days +1 and +3 (D) after SCV infection. |ndividual
macaques are shown (n=2 per group). Virus 1isolation
(VM) results are indicated in the |lower part of the
panel whereas real tine
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25 PCR results are shown in the upper part of the
panels (n.a., not available). Fig. 10 Nucl eotide

W@ egpuosmoes of SARS Corona virus Genbank accessi PCI/NL2004/000229

AY274119 Fig. 11 AntiviraBoactivity of pegyl ated
| FN-a against SCV in vitro and its biological 30
Faatdplést y i n cynonol gus macaques. (a) Effect of
pegyl ated I FN-a agai nst SCV infection in vitro.
Simlar results were obtained in 3 separate

FE?&Qﬁf)len? Vigus (H9latioa R eBki-Aedelrfsadival ysi s of
pegy ated FN-a in macaques treated with PBS (contro

; open squares, n = 4) or pegylated |IFN-a
( p r 0 ﬁWh@dﬂIKé‘B@ﬁQ)wps inslased ﬂogq@ gp@gtalwed SARS patiemghy throat

N IR e

t?&:::el%l_ﬁhfe@‘ce dgtetls provdped bg djludr/[eﬁmna ( @u@’ﬁ)en ddarpéipspagldticulty of
Niasjeine Slaniicons piiertiy, Mok peg s St e spooulhie g R s cetls
ﬁg @1 %uau $nGQRE t}{%s']e:'cals W25 Eﬁ&%&ed 9hd I@ﬁ%ﬁ ke one

xcretlon I n cynonol gus nacaques.
pdemgytlon i n pharyngeal swabs taken at 0, 2, or 4

d.p.i fr hes reated Wi, t.h
z e 1588%%% }53 Vﬁ‘Fu pcﬁ))rlllt%l(r:l%ngcceﬁ c(u%g.l E s8%3r%r519§fﬂ and
SQBJ%Ete@)iP &sam abitradily plbaba PUTe(RAXPPER) edsagidliyans described by

o, o BB SRS 8808l B8Py o s
sﬁéeﬁaft% Wwis ﬁﬁgﬁé@&@ goﬂtﬂﬂb@cs QU GSWSJCQ&Je' grallie@fs. Thelg@hdient

t1gen expressi on an I stolo eSI ons in the
fractiges wler&Oeppeied é@le*dr@s;hmai@wg%ﬂ% d RN Wolated from

t#‘xn#h%ﬁl o &fa mﬁ gnb d:@ltet@@tn‘?(?st n Pl)e% él\?SldS were gserved Equivalent

i cal etection o I nfecte
ainfbounie gf BBIc%t 1|s0]ra$ed frodn Hinst fopatons vage caed §odiAP-HICR, @rﬁ@r which

g@%sgx?ér& rﬁg\/ﬂlgg E}?%}Eﬁ?ﬂné&}%@?ve( ?]gv\ﬁ(r)% é geﬁgge%?r\{%iélyy displayed
b%l‘lﬁ@ §é‘ﬁgﬁné M Sizé Fron®R0011660 BakeW ik IPB&fic donthealnidétiffed virus
Data are exp ressed as nmean

W,Q;"p §u seasaRtlE mugyﬁ@drfrom +he gel gjoped wlgggmﬂgﬁﬁ?& (?nwtrogen) and
%QS&&edV@}?Q/&%AP%%&% }P Qﬁéﬂﬁ'—%ﬂq%/ WOQEAPthedP sEHRABELH search for

i rus 1solation and characteri sation
Homﬂl@emgaﬁn*twnae@cemm dsnGenkanki dadhbasedising heaBLAST software

e T e (T "
cotorlaRBrusetp@ispialyad in thicophylogenetic tree of figure 1.

Eight of these fragments (EMC 1-6, 18 and 14) were located in the ORF coding for the
viral polymerase (ORF 1ab), one (EMC-7) spanned the 3’ end of ORFlab and reached
into the 5 end of spike protein region; EMC-10 overlapped the 3’ end of EMC-7 and
therefore also codes part of the S protein region and EMC 9 encodes a region
downstream of EMC-10; by use of primers to sequences within EMC10 and EMC9
(see below), the region between these two sequences was amplified by PCR and
sequenced. The full contiguous region has been incoporated into EMC7 in firgure 2;a
further sequence (RDG1 in figure 2) encodes the 3’ end of the Spike protein. A further
sequence (EMC8) spanned part of the Nucleocapsid coding sequence. The remaining

three sequences (EMC9, 11 and 12) have in the meantime been found to be regions of
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these infected cells provided by Dr. M Peiris (Queeen
Mary Hospital Faculty of Medicine, Hong Kong
wheioees®8l y, Honk Kong) was used to inocul at e RMERILADE000229
cells and cell culture sugérnatant fromthese cells
was aliquoted and frozen after one 10 passage. W
ths olrfit avreRNeader wiretchemy Prisisncorparafediingeel I Thig hag wot yet been
rpat ant and subjected it to RNA arbitrarily
r%ﬁlg‘fe%g%b@%m(%ﬂ PCR) essentially as described by
Wl sh & McC el l and (NAR 18:7213; PNAS USA 90: 10710,
I%ﬁy%% Virus in the culture supernatants was purified
fi¥i nuous 20- 60% sucrose gradi ents. The gradi ent

15 f recASORSaMWBES ubRE RREIBE dE 86guhEatsobthined Bk tled 88identified
by EM_. and RNA was isolated from the fraction

e aplabnepveplsdiemotogierer amstilnwethanempeis the Geronaviridae. As
PAREHEDy GIUIRLETD PATRMLE: STl LR, DB end othor
®anplvisises p ehylogesétiietrby web denstruche Bbadud Sincbhe saguermsenformation
‘%’El - g fer ggti ally displayed bands ranging in size

OM2008 Y500 base pairs specific for the unidentified
virus 20 were subsequently purified fromthe gel,
cloned in_plasmd pCR2.1 (lnvitrogen) and sequenced
Mpteriajean &@B&%fi c prinmers. Wien we used these
sequences to search for honol ogi es agai nst sequences
i n the Genbank dat abase using the BLAST software
Srvasimerc billeation ni h. gov/ BLAST/) whi ch yi el ded
resenpl ance t Q. VI e : ] I
G spl By an iR cEhEeh BB C SRR EReRle deis HGRCRRbY Y3FRom
&ipghimeaftaliagectéd agmkays(thEdt abd asdiBvartd, dedimpplasma and faeces)
| ocated in the ORF coding for the viral polynerase
(ORF lab), one (EMC-7) spanned the 3' end of ORFl ab
st Laehedond Mg the 5 end of spike protein region;
EMC-10 overlapped the 3' end of EMC-7 and therefore
al so Thxdas swags wete dippedinge atasilire efyVene- a6 gelimvmdincubated for 1-4

nco a | f =10 A
SR Byt BEL A A0S AR e gl 36 Ored shroush
(hebavdrometre fileg) befolrchairgnstbivdseotrenoTBeyireneas smhsequently
anplified PCR, a sequenced. The full contiguous
Q%Pweﬁé%%ﬁ%ﬁﬁ%porat ed into EMC7 in firgure 2;a

further sequence (RDGL in figure 2) encodes the 3' end

of the Spike protein. A further sequence (EMZ)
Aplagaredelprdion ByfingdhecNdeél eocapsi d codi ng sequence. The

remai @Aﬁg}eﬁg&[)n? @xsﬁggtiﬁlg&gg iﬁ@ﬁ{@a’m&ﬂke@Q gva\%mtn@é/@oﬁ Wero-118 cells

t he nean een e regrons o
1200w I3 908 8s ROTANLZY 4SO 0I0R29ThaE dlass shides were washed with PBS

LA 3RSt Sh kT RFRARE S WA i s e
ek @28 Yncubated for 30 minutes at 37 °C with SARS-antibody containing serum
from SARS patients. After vvashiﬁg off the human serum in PBS, the slides were
incubated at 37°C for 30 minutes with FITC labeled anti-human antibodies. After
three washes in PBS and one in tap water, the slides were included in a glycerol/PBS
solution (Citifluor, UKC, Canterbury, UK) and covered. The slides were analysed

using an Axioscop fluorescence microscope (Carl Zeiss B.V., Weesp, the Netherlands).

Detection of antibodies in humans by indirect [FA
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5 BLAST searches using nucl eotide sequences obtai ned
fromthe unidentified virus isolate revealed

wheomiogayses primarily with nenbers of the PCT/NL2004/000229

Coronaviridae. As an indiéation for the relation
between the newly identified virus isolate and ot her
coroﬁévuswaesuhumﬂymdéﬂneMchﬂﬁeezﬂa®ﬂddw®sm@@@§unggkmsshdas

1338 s b 2P O BR AR hreAdh AlEf ol § Bhite at oo
tMinpUfatwes Aﬁ'ﬁlﬂ]ﬂvﬁﬁh&ﬁk WIAPEARE (iRles evers intsibatpd for 8@tminutes at 37

swaps and froq experi ment al | ted nkeys .

“Crwth %anﬁg] | CORGHB@E SeEVHY Oy B @é r[?ag%%’s‘yashmg off the
h\én‘iéi?‘sér%?d A PRS, @fa%h%é W{eemlibwﬁa 2% wahe foreremeiipedith FITC
into a culture of Vero-E6 cells and incubated for 1-4

lafgjed awdthunean anfikodies dfteathree Wasdhes IthF PPiag i in tap water, the
glan%WJeugl%I &H ﬁ fj%l»‘fédrew@?%j? elHEl 1tﬂluog OUI§C Canterbury, UK) and

mcrone gs stored frozen.
coheredi Ths shm vsarbsmquee\d Iuymgramp@gamd fluorassecemBroscope (Carl

eII g n by indirect | FA Sanples from
rre\&n g“% ﬂ?@“@ﬁ?&aﬁonkeys was cul tured on

Vero 118 ceIIs 25 in 24 well plates containing glass

Bdteddfn. of hedediah osbusilond @3E1ESA washed with PBS and

fixed_ in aceton for 1 mnute at roomtenperature.

Afterp%lﬁ'rg%@p th PBS the slides were incubated for

30 minuhesledbs feliidnt¥intith SARS Betakd ogxaﬁg[aswf@bﬁln@emmmutme

from SARS patients. After washing off t e human, serum

serolpEs] iradosgs) pafeslendrom ap EDemHtaly Bt qGROBEPY (preserum, 9
bel ed anti-human anti bod| es. After

%%g%gm\%%ﬁggzﬁ%ﬁ BS and one in tap water, the

slides were included in a glycerol/PBS sol ut| on

(CitiThaJijugm, Canterbury UK) and covered. The

e s

idfechl B&itol cells foer@ﬁélldﬂérﬂ tlasugh Zb%rmmsosb yntnabOBctuctdsa cushion.

WO 2004/ 089983 PCT/ 0229 32 0

prk s e R ﬁ?%{sggn"?ed in PBS/1% NP40.
LR ﬁb@s@uﬁﬁ%ﬁgss L@ Bus waHERE cahjassted |t UefseV@Ti€h perox1dase by
washed with PBS and fixed in aceton for 1 ninute

St@@dﬁrdttéd‘péﬂmw as teataddin mﬁem@av‘ﬁ)qq{dﬁggﬂ lﬁléhg,}t}calelglffer 9000-
dée;_\ﬂag 2?%66%?3 1f oo ?%O% Hﬁ'ggﬁrvg ni’:J’thlCI: ¥ {dde MCB0201 (cross-

i'bo contai'nin rumfrom AS patients.
Défl&iﬁ?\l‘e Wﬁhhnm@{egﬁ fnd h&)nsclhmﬂeants&l‘qudn 993@,62t(hensrqsmctwe

V\,%i:1 ated at 37C for 30 mnutes with FITC
w1l mon ey

Sera were diluted 1:200 in serum diluent (code 9000-03), monkey 775 was
diluted 1: 100, 1:200 and 1:400.

Serum incubation one hour at 37°C, conjugate incubation one hour at 37°C,
and TMB (ready to use): 30 minutes at room temperature. The reaction was stopped

with sulphuric acid (0.5M).
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| abel ed anti-human anti bodi es. After three washes in
PBS and one in tap water, the slides were included in

w@2@tpgesdl / PBS solution (Citifluor, 1TKC, CanP@&r/Nuzop4/000229

UK) and covered. The slidé8 were anal ysed using an
Axi oscop fluorescence m croscope (Carl Zeiss' B.V.,
Weesp, the Net herl ands 10 Detection of antibodies in
Patient sanples. 4 sanples of patients
VHE{EQ@\%% Ssugge 8 sanples of patients fromroutine
ser ol Bgi EM andlyadspgiyus Waﬁrpém:enfmmﬂ faomexfretddaetitcal tuye
i nfect ed nonkey (preserum 9 and 12 days after
TUPeERa g 1 arpdctosRptiyee at W]Qwé 1\799% gaaer wdirhddemeliet was
i nfected
Qery e i SR L P PR IBEP S P, oo
60% sucrose cushion. 20 The virus was then pelleted
t hrough 20% sucrose and resuspended in PBS/ 1% NP40.
{E\f\lt er dialysis using PBS, the virus was The conj ugated
orseradlsh per oxi dase by standard techni ques was
t est eRNiAnw 3s ohded frioat tlxermpéﬂidtanhtemf ihfecthd astli anh:ubw dreducrose

O- 3,,1:100, 1: th on val ent
IACIE GNicHBE BB 2B (o 5 4L A e BgeE G gyt actions from
@1@%5@&@6&&8@{1{&% Did Sk ti6D A@mBRD A1 Netherlands).
(non-crossreactive 25 with nonkey). Sera were dil uted

1: 200 in serumdiluent (code 9000-03), nonkey 775 was
inipged 1: 100, 1:200 and 1:400. Serumincubation one
our at 37C, conjugate incubation one hour at 37C, 30
and TABnéstedRTRCR s@p pedormedin 88 phteactions containing 50 mM

LETRRIGHN, S0 Youar oSO TRER) RBU b8! 254 1M Each NP

M fis3s Qé&ﬁﬁﬁ?ﬁ&{t' mkbﬁr(PE&ﬁefﬁwlﬁﬂﬁ ﬁ?eSNeﬁHeﬂéﬁd&aio units AMV RT
concentrated frominfected cell ture Bﬂ{nat ant s

(Promega, dreddere e Nefgerlands), Tugtts ﬁ?@d@aq led Aepolyiieghse (PE
ﬁﬂg s[fgllns ef\he rké‘l%%ﬁu%ﬁ%? dI‘HerNg gﬁ%ﬂg 'aHl%p&Ff ﬁﬁébbychng

ati've con i sdlation ate
cfondmdﬂsezvatapﬁrmat anh#28€ andfemiect®él °IC aneet Limas ad)|95 °C, 2 min. at

G gr & NS sl g, A Ut
PL 858 a2 Lo SOeab it A0 Bttty kb A o
Prlmers used for diagnostic PCR:
SARS fwd2: ggtggaacatcateeggtgat
SARS rev2: agcctgtgtigtagattgege

These primers amplify a 149bp fragment of the polymerase gene (orf 1ab)

RF 999: TTTAAACACTTACGAGAGTTTGTG
RF997: GGACACAACCCATGAAATCATCTGG

These primers amplify a region of 728bp in the spike glycoprotein gene (S)
RF998: AGACATATCTAATGTGCCTTTCTCC RF1002:

AAGCTCGTCACCTAAGTCATAAGAC (from EMC11 sequence)

The combination of RF998/RF1002 primers enabled us to sequence the 3’ end
of EMC7 — RF998 is a specific primer withing EMC7 whereas EMC1002 acted as a
random primer.

RT-PCR, gel purification and direct sequencing were performed as described

above.
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t he manuf acturer (Roche Di agnostics, Al nere, The
Net herl ands). RT-PCR A one-step RT-PCR was perforned

WO 2003089983 eact i ons contai ning 50 "M 15 Tri s. HOPCYNL80H)00229
50 MM NaCl, 4 nM MC12, 2 dM dithiotreitol, 200 M each
dNTP, 10 units reconbi nant RNAsin (Pronmega, Leiden,
the Netherlands), 10 units AW RT (Pronega, Leiden,

P%I;Qg herl ands), 5 units Anplitaqg Gold DNA pol ynmerase
E osystens, N euwerkerk aan de |jssel, The
Net herlands) and 5 | RNA. Cycli ng conditions were 45

Rl woopmioregheresniall antesrbes b Ndrba: Hocialipsd Rue. Acia

f&%Rlsl‘?ziﬁ ﬁeg@tm%@ GafN&Sd. SEX UM% mﬁb {@u3) dirAgBRSSHleotide
aacat cat ccg SARS rev2:

gtg
satgtmrtt:g& gptet @etsalgh@f eTdage Fpy t1 ramﬁminf ¥ vhRNfopgs used in a

[’#M R%?gi@%%%%) gggl otg&) f10l R dlitl%otrei;cof9 %80 um each

dmmngﬁ%MSEaﬁ B AENISM@aQ. Thy rdaction mixture
region of 728bp in the spike glycoprotein gene & 8
VRIg 9 gubakeh X PAMET AATET ECarT e dﬁa@fter which 200 units

Cg%'l;&g{l on o'1ls %TF@;% RF- (%ZJSgﬁerrers éiflg%}égd ustltgg atB? °C was

csmnnemi:ﬁ)rﬁﬁmlﬁl asAdhe maCEm’iermlFRE@@@ﬁ 3 5am$1pmubﬁ@0n at 72 °C.
thi

e ity o G B RSN G A cetABR

m /
RIS AR D0, 200 SORARG, a0 ma

MsChridab hyitaﬁ’ade&lﬁﬁxl mbdnélylsev\éPEfBl&SWb@l@l Caeling ¢amditions were 5
CI d .18: 7 1990;. Pr S o
59%0 g5 at‘r‘ﬁ%ﬁ?’f‘%iﬁ%& 39?2 dal%?(éequences b}Ci mist %t 94 °C, 2

rﬁiﬁlsﬁf bbed alnﬂ 131@@1@ nadav 220 fepeatedORImecacd chmm Qt '@i’. (Rivke. After
used in rea(gHtII on cont al,

BT g dpet theB T RO I ae B Bl PRGOS T & AdNuSieve agarose
g_‘%ﬁ@v’[CZ@oP’Mdﬂcté Hdelhdwdai, T NMh'é@an@?d D%ffé'%%ﬁ%l alsplayed

eaction mxture was incubated for
fmgin@tmmere aurifizd ¢rom theegel Writh Rigxodck et EX’CI@CHOH " (Qlagen

8 ! z g[Lbb %et@_ﬂgﬁéégﬁ)g( %@eﬁqg%‘m P gé&é) (I‘ﬁ@ft?og%ﬂ,d@rgomngen, The

Netherlands) according to instructions from the manufacterer.

Sequence analysis

RAP-PCR products cloned in vector pCR2.1 (Invitrogen) were sequenced with M13-
specific oligonucleotides. DNA fragments obtained by RT-PCR were purified from
agarose gels using Qiaquick Gel Extraction kit (Qiagen, Leusden, The Netherlands),
and sequenced directly with the same oligonucleotides used for PCR. Sequence
analyses were performed using a Dyenamic ET terminator sequencing kit
(Amersham Pharmacia Biotech, Roosendaal, The Netherlands) and an ABI 373
automatic DNA sequencer (PE Biosystem). All techniques were performed according

to the instructions of the manufacturer.

RT-PCR for diagnosing SARS virus.

For the amplification of the SARS virus’ genetic material, we used primers:
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continued for 55 mn. and the reaction termnated by a

5 mn. incubation at 72 C. The RT m xture was dil uted
wao 200gis®8n 50 d PCR reaction containing 8 ng/|PCT/NL2004/000229

ol i gonucl eoti de, 300 m eacBSdNTP, 15 mM Tris-HCL pH

8.3, 66 mMMKA, 3.0 MM "MgCL2 and 5 units Taq DNA

SpdH S/ fvel2as egtdshaBitostgedgtgs) . Cycling conditions were 5

in, at 94 C mn at 40 Cand 1 mn. at 72 C

S revey) |a§9égtgi5§g%3g3ﬁ$g?ggat 94 C, 2 mnmin. at 56 C and
TheBd Prinhs {ApEHy £pesbetadbeht oEthe ol nher@hé gedd (0F21Eb)

once. After RAP-PCR 15 | thqu - products were
REGO%1 de. DITRAAMMCOR T ATABSIRTE Clfsr one. gel (N

HR R oductse abaeniaoraend.aieaNetber | ands) .

Differentially displayed fragnents were purified from
Tihieee geimens amplfnguegikn GEY28bot indbe isp¥relglycoptytaigesene28)

Leusden, The Net herlands) and cloned in pCR2.1 vector

(I'nvitrogen, Goningen, The Netherlands) according to
Tihesé prigidreamplifpmitbip fmpuifeat bEtherpolSeerssa genaaf ¥=h)s

RAP- PCR products cloned in vector pCR2. 1. (lnvitrogen
BT el aREbE G PO ec s HURT FEropSBRAD S abed sbove.

DNA fragnments obtained by RT-PCR were purified from

agarose gels using Q aquick Gel Extraction kit

Rhleggaetic ¢uafy®én, The Net herlands), and sequenced

directly with the sanme oligonucl eoti des used for PCR

Sequence anal yses were perfornmed using a Dyenanmic ET

Roe raitii plaf agensé g trens,i Ry Akdetiuerfcasrstesh athighhd uviasi the ClustalW software

Bi ot ech, , Roosendaal ,., The, Net her| an . I
3 Ra Db ETOUR SR BPot BE b Bey A AR BNAML software
Ja@R AR 6FuBs PIWTie spepioglamdistee 000bdvgstrams drk3 jumbles!®. Previously
instructions of th turer. - for
g herCrasgrengrdot P, BV o T AR Y; B PO MV, gt were used
fRFERR %én'éyéﬁioxggm{yu%eﬁaﬁwe@é areMYyaHISBI P B rHanO
2004/089983 PCT/ NLZ2004/ 000229 35 SARS fwd2:
ggt ggaacat cat ccggt gat SARS rev2:

cct i ioers anplify a 149bp
R B R L R R *"he) T RF 990:
SpeEMPMCATRINEZCGAGAGTTTGTG 5 RF997:
GGACACAACCCATGAAATCATCTGG These primers anplify a
region of 728bp in the spike glycoprotein gene (S)
IEhR a6 & fikevisusiBldtby ndsophAB ot slogppate) thiche and nasal swabs,
pol ymerase_gene (orf |ab) RT-PCR, gel purifi c:i\t]iyg?g a%fl
Rppehee aderplririay g svearenperd Blasig sainniess epfisieplspisierably from

Iillgmmals such as humans, carnivores (dogs, cats, mustellits, seals etc.), horses,

ruminants (cattle, sheep, goats etc.), pigs, rabbits, birds (poultry, ostriches, etc)
should be examined. From birds cloaca swabs and droppings can be examined as well.
Sera should be collected for immunological assays, such as ELISA, molecular-based
assays, such as RT-PCR and virus neutralisation assays.

Collected virus specimens were diluted with 5 ml Dulbecco MEM medium
(BioWhittaker, Walkersville, MD) and thoroughly mixed on a vortex mixer for one
minute. The suspension was thus centrifuged for ten minutes at 840 x g. The
sediment was spread on a multispot slide (Nutacon, Leimuiden, The Netherlands) for

immunofluorescence techniques, and the supernatant was used for virus isolation.
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Phyl ogenetic anal yses For all phylogenetic trees, DNA
sequences were alligned using the C ustal Wsoftware
w@aokagmsand maxi mum | i kel i hood*trees were genRCENEZD04/000229
usi ng the DNA-M. software 345 package of the Phylip
3.5 programusing 100 bootstraps and 3 junbl esl5.
Vinevisolegfop publ i shed sequences for TGEV, PEDV, 229E,
Al BV, BoCo and MHV that were used for the generation
of phyl ogenetic trees are avail abl e from Genbank
Fox &ifak ésolatidveVaadsl & cells de BV selISARBVMI, Bilshov2fl, Bhe Netrerlands)
coIIectlon In to find virus isol gte . .
w55 6k %@Bfaﬁ%ﬁ@g alflmgo%}?ssaﬂ{f‘eﬁzé%ﬁs’ﬂa%mbﬂdge UK), with

the RANGA d@ga%lclaaewv@mgﬁémeﬁ@mmm N0%kas MByvisampheas,
and stools referably from manmal s such as humans

(BiaVhiviakes Yeavigs, Belaivan). Bafbremaculationdhe plateg wpre whshed with
P?%’ g’x%? Slgﬁﬁl H%}g@ﬂgﬁ s( @ﬂ\fkﬁbh fIQﬁE@ 84 Qf@ﬁ &t a)mesa CA)

try, ostrlc efc
shpp]emnteftbmthﬁ)r efiteir rgdsrndﬂ DACO: s WABB Mﬁﬁpd$ dbpwhgéak,qh 2 mM L-
Ser shoul d

Riafinr e LRatE] poo iRy HefeaRfe Hd AT shbiomyeine
(Bfom&ak&q Ci'graﬁlﬂEEr B@Rﬂaﬁﬁnﬂé (dismaeiitiriahj Bwtjhdvecht, The

ass ect ed V|ru spec s were dil t
Nﬁthgﬁw@ac% 0 geanfhises Drs S%PS%* @féevﬂ% ée%%l%dd W@}?S%%@FEEEC‘@ 10
g%/l?ﬂ@gp Tﬂ%@ HORLiY, 17 288 OTh @ Nl dr B dR) ¥&d 010286 ©8Bsine (Life

m nut e. e suspensi on was thus centrifuged for ten

MWI@«%@&@h@sd;@ MD)Tihbe plates werr ingaalatqs widh sypepatant of the
pmﬁien{ SeP e§| ¢ g lﬂwt\@e‘iﬁ% ttriép%hgi}él %%We&— {éﬁﬂem%{ﬂ%émx g for

escence ni-ques,
o84l }henflaétfaem lnmﬁﬂaﬁGIEﬂlEf datesi wers 1n@diaa¢d aﬂn37 Whfor a maximum of 1-3

oy e ealinsie o VBrot odp O FY e (2L BiapGRpoi%ily observed

m@tﬂlhrmﬂ‘l%ﬁrs The iNet et daneshentstcall€ lotRdnbibl2ervel |
pl ates containing glass slides (Costar, Canbridge,

UK), with 5 the nedi um descri bed bel ow suppl enent ed
ovi ne serum (Bi oW ttaker, Vervier,
%%é;bﬁﬁ{/ §b$ﬁ¥£ i nocul ation the plates were washed
vv| t h SuPBSnélmentsmppbdlagerswif ttMKEeﬂleeiréf evERong t1AS kellk it media as
oG Sagthe e G AR O PO N B P B (e igplaved OPE or
Wt Mihplegltiked fiomep{tBing\oh iatﬁiﬁ&am inf@@6d wninfkeyd.i t er

penicillin, 200 g/liter streptomycine 10
(Biowhittaker), lIgramliter |actal bum ne

ﬁ@g@,@@hk%n Zwi j ndrecht, The Netherlands), 2.0
granmliter %Iucose (Merck, Ansterdam The

Net hdfdrdildsinalyses, varusmvad coneeniaptedfzom drfertad celh guitarg |
supernl\l%arllqt%rlln%nrglsc)ro cendcrlgugoezgg éE Jol'H IIQSOO(}L‘ !g,f &tter which the pellet was

resuspended in PBS and inspected by negative contrast EM.
Antigen detection by indirect IFA

Virus was cultured on Vero-118 cells in 24 well slides containing glass slides. These
glass slides were washed with PBS and fixed in aceton for 1 minute at room
temperature.

After washing with PBS the slides were incubated for 30 minutes at 37 °C with SARS

patient serum. We used patient serum, but antibodies can be raised in various
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Technol ogi es, Bethesda, MD). The plates were
i nocul ated with supernatant of the patient sanples,

w@2@4m08998kr well in triplicate, followed by  PCT/NL2004/000229

centrifuging at 840x g for 315 one hour. After
i noculation the plates were incubated at 37 C for a
amamalyusnchfastfe@ets ggatsamd rebbitwfespoleelenalrradibodieghng mice and

for, CP Ext ensi v PE wa gner . ed Lt hi:
i isette Cor ke Rk et oglRE R kP RE R o BRkBoy can
vaBNok ayei immMinidasioaUAfter throé wSARS ROEhRBS and bheienath with tap

monol ayers of tMK cells or \ero_clane 118 c i,n s

et Ah 8 et Qe B ot PGOTR P G ERC 18Beled goat-anti-

hoHRE! NS, Oftes Sk OB shBain PBSRINAYRE i6E HaterMiidslides were
sanpl es taken frompatient or artificially infected

inndwdeslia a glypenelP Bkt icar (Catallvern VI Komntefivanal {fs agd covered.
I iffflali ! i E&Carl Zeiss B.V.

"f e LS AAARILL Bl namnf At butddagon e B,
Veesaf therNevhieclanti)e pel | et was resuspended in PBS and

I nspected by negative contrast EM Antigen detection

by indirect IFA 30 Virus was cultured on Vero-118

D‘é{?éckiféni aﬁﬁb&\@d iiﬁhi&ﬂﬁﬁgbﬁmcﬁf@kg@Aggass Slji des. These

gl ass slides were washed wi th PBS an i.xed in acet

for Fonithetletegtion gbrus deseicanihadions %ékémrlﬁ ffidy Yoo cells
\&%@?ﬁ&%ﬁﬁ@%ﬂ Q@e%oﬂ@&@cdv@%@&%ddés@ﬁbg@ aPdvY i esshal with €BS and

Wi

patient serum used patient serum but
inqihiabotis@ mivatesine 370 wath Jenupaanties W 20046 0glgyigs. After two

PCT/ NL2 00229 ' , J o utes a
V\écge.?‘ Wi Io?ég %one 12%?3?%]\?\1@3, Jlih%bg(il Q@ei@{r{gﬁtﬁt d¥9ahhut t

or poly nti bodies) and mce an
Ta@stiei BTTE dibaiiedaetandaty amtibdoideli d)ymam dntibaliew@kloy Slides

dilution of the antibody can vary for each

WEFRIRPESEG I E‘?&FPE‘?& %‘)]Fﬂ")ée washes with PBS and one wash

M al@dRaniRt18helldd Brdetly eish WET @ rédaentddtes rhadh Bllrdslt in a direct
30 mnutes with FITC | abel ed goat-anti 5 hyma

n .
i unsodnersscenee agsayhFEEC o hesenlrceppgth any diverqspentadye. This

t e ' kg h s I
A8y 0 R I SRR et BB,
rihanshisdbisdser ethanabgesa assinmige dhe focondaypntibody to the

fl uorescence nm croscope (Carl Zeiss BY., Wesp, the
WETHEAEFHESCS £ 5Bt ecti on of antibodies in humans by

indirect I FA For the detection of virus specific

ant i bodi es, . SARS virus-inf tg Vero cells were fixed
Rgteqirogd uahidodiss Evnlurmers ﬁ%%(%é descri bed above),

ashed.Woid PBS and incubated 30 minutes at 37C with

serumsanples at a 1 to 16 dilution. After two '
4 samples of patients with SARS; 8 samples of patients from routine

serological virology; samples from an experimentally infected monkey (preserum and

9 days after infection).

The Conjugate.
The conjugate was tested at a number of concentrations, both on polyvalent
anti-IgM (cross-reactive with monkey) and monoclonal anti-IgM, (non-crossreactive

with monkey).
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washes with PBS and one with tap water, the slides
were incubated 30 mnutes at 15 37C with FITC | abel | ed

W@ emensi|sy anti bodi es to human anti bodi es ( DakpQT/NL2004/000229

Slides were processed as d&scribed above. Anti bodies
can be labelled directly with a fluorescent dye, which
Vbl wereslilluted 280 dih seotn dilnentremdf the o @deeseeumsemydiluted 1: 100,

- can. replaced with any fluorescent dye. This
fgi{(ﬁﬁ’fl‘gﬂéj‘%an be applied to antibodies in other

Sdriua] e ubatih aiSe RHNE 37°C26bnk wlit® andubatibn bAS hotr f $PC, and TMB
speci es, assum n% the secondary antj body to the .
@psbolorusat SOdpETites 2t Wopstemperpiuget T sregptiomyep stpesd with

dfpheRsaky sih! SA  Patient sanples. 25 4 sanples of
patients with SARS; 8 sanples of patients fromroutine

serol ogi cal virol ogy; sanples froman experinentally

Lnf ect t s -
KB TR AR LML o SYSARLBH s e e
ddtectet byiBonahfectaiceiity bid ohichebetdre shapobgatétesohtrol sera.One

anti - cross-reactive w th nonkey) d _nonocl onal

ST SEHOATHD B07 B0 EFREe D LIRS, RBG oPR)e onttols. The 9 day
AQ 44089383 BATNrdARAHROMNEA dagdlBalich Thekethdsé kdldgGhows that

1: 200 in serumdil uent and the npnkey serum was .
with teegt gonyugrgion of musdpogarsids theolevegpempt Acam el sapiare method is
ﬁ%%(blét 37C, conjugate incubation one hour at 37C, and

T (ready to use): 30 m nutes at roomtenperature.
Hinghewaare] Gris wae oftasppechnbea perbroedph e iembe of fogngw)by those

Resul,t.s re interpreted by,eye.. . Th f..1h u

SR EBS TPy ERERGT e R o) 6 B Rrub Gt 10 g Lep
oido)esHfashn dum gheinbatnmld hmhcnegake vee oddiffepdnt capture antigens,
sera. One serum had a scaqre i.ch al so reached by
%h@sﬁu’i %ﬁﬁﬁﬁﬁgi%‘bé’uﬁ’gﬁgr%?@? AR Qfﬁ%f“i'o ol d nmonkey

sera did not react, but the 12 day old did. Thus, this

study shows that wth direct conjugation of
Averdovapeiigeliethe devel opermt of an |1 gM capture met hod

is f ifik BhSady ide i
SRR ATyl U, ASSPHE D s wor
gdveraiet by Bipedseayaldatrabecksd emndeldation ofmlideedvirnemfof

A and 1gG 15 antibodjes fro :1u ns and ani nal n
G R Eoa BERar BT o SR AR el wERe Blelhe sora
were tested for reactivity to SARS virus by indirect IFA as described above;
uninfected control cells were used to ensure the specificity of the serum. Other
animal species are also suitable for the generation of specific antibody preparations

and other antigen preparations may be used.

RNA 1solation

RNA was isolated from the supernatant of infected cell cultures or sucrose
gradient fractions using a High Pure RNA Isolation kit according to instructions from
the manufacturer (Roche Diagnostics, Almere, The Netherlands). RNA can also be

isolated following other procedures known in the field (Current Protocols in Molecular

Biology).
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such as, but not limted to, purified reconbinant N
protein. Aninmal inmunisation Cynonpl ogous nacaque
WG p@aei084983 anti sera for the newly di scovered viPCBENRENE000229
20 generated by experinenta&b intratrachael
installation of cultured virus of Cynonol ogous
RifbPaflues. One to two weeks later the animls were
bled., T t. .
A e Ste%%/ﬁ] %@fi?&éag,}%sﬁrfg}:\}n%ﬁ %O ?rgﬁc‘gﬁﬁé 8%1%’&1&15%' AN tTeIaS'HCI pH
8.(50 '50 mol1 168CY, 4 bl MgUbed ,mMQhaﬁsmﬁolt beo pheeadhi dNTE of units

the serum Other ani mal speci es are also_suitabl I%’{‘
reqembipttr B Aein Grompen lridens phq Hediprisrdpat imss sAl‘z@?i

(ﬁ%ﬁ} %hﬁ&d@ﬁ‘t’l‘}%eﬂeﬂfe?ﬂiﬂg)t '5QH§ts%MpH§aqL@ﬁa DNﬁ%lymerase (PE

i'sol ation was | sol ated fromthe supernatant of
Biiodyeize l\hethwemrk aaede éJSS@UTEh@)g@ﬂml@daha@thﬁ pl RNA. Cyclmg

tions u Pu b °
LABEPRETEE MLt B 7 B JEIOERR 1 s -0, 2 min.
4@ Rochel Pagnast “iﬁSrepéla’nﬁrzﬂ), tithhe ahktiDewinantig} °C IaN@e can

al so be |so at ed ng W ng ot her procedures known in
Prieersivuspd fraipgnastic ‘ocol s in Ml ecular Biol ogy).
WD 2004/ 089983 PCT/ NL2004/ 000229 39 RT-PCR A

one-step RT-PCR was perfornmed in 50 | reactions
Foo thepmpH§cHiomef thmi@&m‘mubﬂ gegetic maberial g Eped Rriggrs:

200 M each dNTP, 10 units
recoﬁul na%%tgg%%’%%ga, Lei den, the Netherl ands),

SKHRLUrVR2s AlkctEBtERtaEutbgnEga, Lei den, The Net her| ands),

ot e Ba T B R e BAL A,

RGP CIYR! bagficagitdhid aiisctimytertinglivare ﬁdrfcﬂ'ﬂleﬂ a@ntbsdribed above.

mn. at 95 Conce, 1 minat 95 C, 2 mn. at 42 C and

3 mn. at 72 Crepeated 40 tines and 10 mn. at 72 C
RLfiRfs used for diagnostic PCR 10 For the

S%H'p(fgwfl cagrson of the SARS virus' genetic material, we

used JeniemresinalyBaRG ek ot et fonyaedyasing at@@@@g@ﬁ?@‘aﬁﬂ@%ﬂ

58 O P AR T Ay bt ot
M- PRRutgelatip DNAiseqidnesr @I Bilisyeetn) sl veriiqupswerre performed

erformed. as descri bed above. nal
a%cordmg to the ?nstrucqclrons o? the manufacfS I%Jlt'l ‘iﬂﬁ? fraag?ne}{l%s were sequenced

directly with the same oligonucleotides used for PCR, or the fragments were purified
from the gel with Qiaquick Gel Extraction kit (Qiagen, Leusden, The Netherlands)
and cloned in pCR2.1 vector (Invitrogen, Groningen, The Netherlands) according to
instructions from the manufacturer and subsequently sequenced with M13-specific

oligonucleotides.

Detection of antibodies in humans, mammals, ruminants or other animals by ELISA

A recombinant protein derived from the SARS virus is preferred as the
antigen. However, purified nucleocapsids may also be used. Antigens suitable for
antibody detection include any SARS protein that combines with any SARS-specific
antibody of a patient exposed to or infected with SARS virus. Preferred antigens of

the invention include those that predominantly engender the immune response in
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Sequence anal yses were perforned using a Dyenam c ET
term nator sequencing kit (Anmersham Phar naci a

w®robesdrs3 Roosendaal , The Net herl| ands) and an PCODNBBI04/000229
373 automati c DNA sequencer0( PE Bi osystem). Al
techni ques were perfornmed according to the
piabis prautpiosststodt AR Bew high therefare etypiceiR are sepremised woskreadily by
seguence di.rect ith,the.sa 3 | 0Rs .
BERERE B et E8E  Dihe el SRS A DL U apg § proteins
of8ARM.t h Q aquick CGel ExXtraction kit (Q agen, Leusden,

The t herl and .and cl.oned i CR2.1 vector .

(1 nvittFaEgEe ,use§ %%lﬁ’g%?ﬁoler%ﬁ rt@‘fqﬂﬁwe&ﬁag) e&t@gwﬁﬁ%e% or can be
4o FiBS V6 MEIsQRSrot Il REWR LIRS, W ndlskuSAISBIGRE B Ve used to
sequenced with ML3-specific oligonucleotides,

aer 6be PoWnOACA fEqUEEP 652 SARN ariigen tRaiare medified xptsions of the
: Ll i nant protein

oGligph Ah AR BB e Qi Fhifiolodl) o BGATY 10s Phe |

ant i gdethoHefencdoning gends| &o macbebéimsshd senes/tognsofrgra expression

used. tigens suitable for _anti.ho d '
wBROT a5y SkeRths B th soBartbs SEhE Rl 4 eerciomons host are
vﬁﬂ\?ﬁn&ﬁ%‘ﬁéﬁd ﬁms@lﬁﬁchhﬂﬂl}és 0fn Be patd enjroexpahedxp@sabn vectors, host
i nfecte ith SARS virus, Preferred ant.igens of .the
Pl B IPheTiBR T PeRed ﬁ%}eS;?Pé%dgﬂ% ARHBTRP 1BrRyRofidp produce

QS hREHP SNt SSRADS Bsd h WA/ Q83288ee for instance: Molecular
PCT/ NL2004/ 000229 40 patients exposed to SARS, which
cldrenafbiahoreipn vainiyg! and Cuseod T geeplnbslofesuliri Biology-
ant i bpdi es, of i rti .
anti goRATERGT SRR EREE Rrete R e Bl BRI FRRS antigens. Fox
iAstainge nsvarstd of expressiamoedodgiscalitabedomprogdies prateifein E. Coli,
atjve antigens ,or_can.be 5 di fied versions . .
K Sihol Soor g’ 280 prrane g ol Piiegh P gilngy any of which
£3R: B8 WS pddusd h AR SN BN Whi bl oSRAbR G- SARS antibodies in
SARS antigen to produce nodified versions of the
eZnosearn tiemay- may be used in inmmunol ogic techniques.
Met hg@? érﬂ:ﬁl&k%'e& rERES s e hARMH PR df RBoI8RBShecessary

to a om expr essi on Véctors, and for expr QSSI ng )
prbeespingtcd pnoteiveso eedl idwhetdfer gerferred Thetnystemo htifjoesstheamiyhedrin

are . 10 [ | -known,. an se.technj e .
R Dgie fererh Eag et S BpsF T MR 3 pb Go4T o Gen Virol
dshe2sn2sypr essi ng cl oned genes encoding antigens in a

host to.produce reconbi nant aniigens. for use in _. .

di ag rfb%fﬂgeelsggeiwﬁ%gé@% inp R baavirNETedeaI barined in a variety of
PRk d18eicA) dsaRAr BtdRtaet BRAUBW RS hifBoaI8Rh affRiedt Ot $s (vl

Mbl ecul ar Bi ol ogé._ A variety of expression c;g/st ens may

oy

dstahlisbad t thapresaobinHARSIgARS easnke ufaskin place ofrahwkad virals in
PYBE i Al FERGE3HO0 85 B PABE £l opLatEipqcien

Trchssaysralciwte disdct andavdirdeé essayeswmidbec) asays,eblidMphabe assays
such as those using plates or beads among others, and liquid phase assays. Assays
suitable include those that use primary and secondary antibodies, and those that use
antibody binding reagents such as protein A. Moreover, a variety of detection
methods can be used in the invention, including colorimetric, fluorescent,

phosphorescent, chemiluminescent, luminescent and radioactive methods.
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m ght be used to produce a SARS antigen suitable to
detect anti- SARS anti bodies in exposed patients. The
wWh2@ulogs98F us expressi on system has t he advant aper/n1.2004/000229
provi di ng necessary 20 prdtessing of proteins, and is
therefor preferred. The systemutilizes the pol yhedrin
Epanmpita: Amdndilmaodelexpr essi on of SARS anti gens.
A;Nhtsuura et al. 1987, J.CGen.Virol. 68: 1233-1250).

Afit¥Yéns produced by recombi nant bacul o-viruses can be
Fo$e0yhdmdo¥éid Mhvadgiles weidnutfedtodinael SARSaysustly ideiag¢tichaeal
~anti-_ SARS antibodies in a patient. It is well 25
installaionsrrdng Verut 18 edlbdieant%nt i gens can be used in

pl ace of natural virus in practically any

i mmunol ogi cal assay for detection of virus specific
Thenidrbdiebad Thefdlowaysclimedl ggmpitrpect and i ndirect

assays, sandwi ch assays, solid phase assays such as

t Kost® A Ry pl ates or beads anong ot hers, and |iquid

phas ©nass dyis. mésksayhadsevdralpineumoaiaude t hose that use

primary. and secondary anti bodi es, an hose that use

50 B R Brprahan fhS et scehn 381 sho sty o

My eQufbry &o¥Rl i ety of detection methods can be used

in the invention, including colorinetric, fluorescent,

phosphorescent, chem | um nescent, |um nescent and

radi-aact i / the
SR B b A G e
fdDprman® hagdosndvacaques were infected with SARS virus by

intratrachaeal .installation ing Vear.o-118 cell..

et | utriis tere e uheRkd SR Bk Bl B8 torupted
cl i Niceddiste IR BronchditleBatiglypmeudighio(sebdig 5 andkeys

had severe pneunpnia o M| d_to severe rash in the

i ryuMelti-sedlogymsy amen lungs 858 PAr region 10 Watery

stpo f 15; ~ keys were euthani zed.
Ti'ss uh\&é‘élﬁwéeeﬁgsyé"g%%? h%g@ﬁ%$®#§ﬁ fol | owi ng was found

Al & e Wideniser & the binedl inkestinger um and their architecture
were disrupted, 15 consistent with bronchointestitia
pneunoni a (see fig 5 and b) Milti-cell syncytia in
Vitlag6ad détgcted)using RT-PCR on tissue samples and by culturing samples

followed by electron microscopy from
e Lungs
e Nasal swabs
e Throat swabs
e Faeces
e Kidneys

The EM results demonstrate that the virus that was recovered from the

Cynomologous Macaques had the identical morphology to the virus which was used to

infect them.

This demonstrates that Cynomologous Macaques may be used as animal models to
tests the efficacy of pharmaceutical preparations for therapeutic or prophylactic

purposes
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Multi-cell syncytia in kidneys (fig 5d) W deni ng of

the small intestine 20 Virus was detected using RT-PCR
woeotis®se sanpl es and by culturing sanples fpRCT/AREWE4/000229

by el ectron mcroscopy frod2 Lungs Nasal swabs

Throat swabs 25 Faeces Kidneys The EMresults
Cdemonkferrate t hat the virus that was recovered fromthe

tQ/hgo Pl gag?tgﬁcaq@ adlsd agtegsh&l Een%f‘ec l cuqo%gih@hr%gyachgaﬂy with
m@ﬁ%aiﬁetﬂ ﬁ%@;@ chtm&e t(;M‘Q@:[ﬂﬂsﬁ@@éJfﬁFf@Mﬂ S8EY, ohyailel ﬁrsmcbaaﬂant 5688

ani mal nodels to ests t he f.ph

whp ding BpmoTARP grdmsssagsd deyc tiigps éﬁi‘ S{‘yﬁ oﬂ%ﬁ £§ ”1%3"% ol§I agl,
pﬂ%ég%/ 39831 P@b&'%@@éﬂs@ﬁ%@ffeﬁ%t @éi@p@éﬂdnfe@ﬁé@((ﬁp 1.). Four

tic cats (n 6) and ferrets (n = 6) were
anmmla bﬁem graup a\tqra@h@@lnllsyzd\mtﬁrﬁ P CAdRAsr ARy assppaformed

c e f
L .
cdtswhilethide ront bl Sixdetrkis henamp ﬂetbargxlaﬁam 2 50 pldar-i agdaine of these
fqﬁ"ggcé‘r_gl%cdg%l ét pp1 %H\Ac/:eaq:'s%%t$ i‘ S Oﬂg ';) regrg ?I)()S H’los harynx

eac group

s@a'ilhh@'&'t %plp AturftildaR- 10 ardNDy, ma@rea@wy vmdqmem&mm RT PCR. Virus
accord g to a standard protocol linic
¥

m@n@l@ﬂgé are alliphagrngdah stapsiekan opZr % B ?Pg n@ﬁ‘%‘lggg%é’ﬁt"f two
ng)i% o%' 1{1(2 2[5 § BEYAR &&E&@(& Qél@héﬂ 19rﬁa%a1 Qv Ao TrOmi ferrdtifnor in

ferrets died . All cats and
réatalr masos(o&: icgts of)fesietl Igfestidny @fmh@ mesmrﬁépwtxaqm%q evifemign all

ey P g R A s SEPEFALIR K

CRIALYIRGE oSthRDEedR E@ﬂné:tﬁlc 24181 dl;t]ﬁa.s iper arldung damogewdis revealed
n 4 . an

oo S 500 Bt b SR 5 LT 01 Tomso

éﬁP{nged% ek @Jx i6g _rc@tm TIDbES HishlogfcallpeSCVSpiccabO s
ct was evident in al animal s tested; SCV could be

asnoi ke @i th pETRErY lqsroalélﬁéaéala%hp%ﬁ@s ¢ Frigfegied macaques, except
t%taﬁ}}elﬁ%eﬁg%?%ﬁa%sﬁer ) 1?@8%9@%&1 &tY bh@kyhdykieeRR&lot found. In
the gastro- 1ntest1na1 and urinary tracts SCV was detected by RT-PCR (Fig 8). Follow
up of the remaining SCV-inoculated animals (n = 2 per group) revealed that they all
had seroconverted by 28 d.p.i. (neutralising antibody titers 40-320). Two attempts to
infect suckling mice through intracerebral inoculation failed.

Non-inoculated cats (Fig 7c, n = 2) and ferrets (Fig 7d, n = 2) housed together
with the inoculated cats and ferrets, respectively, became infected with SCV; viral
titers gradually increased from day 2 onwards and peaked at 6 to 8 d.p.i. Neither of
the cats showed clinical signs but had seroconverted by day 28 (virus neutralising
antibody titres of 40 and 160). Both ferrets showed lethargy and conjunctivitis and
died on 16 and 21 d.p.i. Based on pathologic examination, the main lesions in these
two animals were marked hepatic lipidosis and emaciation. There was no evidence
that either of these animals died of SCV-associated pneumonia, although SCV was
isolated from postmortem lung specimens of one animal.

In conclusion, domestic cats and ferrets are susceptible to experimental SCV

infection and transmission of SCV to non-inoculated animals occurs efficiently. Both
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relatively low SCV titers in the lungs of
SCV-inocul ated cats (1 x 103 0.51 TCID50) conpared to

w0 eoones®8y 1 x 106 0. 70 TCI D50). Histol ogi cal | ypCBE12004/000229

i nfection was associated wth pul nonary | esions
simlar to those in SCV-infected nacaques, except '
stideids tohentiallr@uld belesed sspyvisdiniogelsrto $ay anifviral dgugsaersvaccine

and.syncyt.i a not found. In 20 the
C@%ﬂ@? §?%?%§Y$§gs'and urinary tracts SCV was detected
by RT-PCR (Fig 8). Follow up of the remaining
SCV-inocul ated animals (n = 2 per group) reveal ed that
they all had seroconverted by 28 d.p.i. (neutralising
EaBinphedy :t iskerss 4&t32@erchve atdrdmpiast 0 i nf ect
suckling mce through intracerebral inocul ation
failed. Non-inoculated cats (Fig 7c, n = 2) and
ferrets (F%% 73, n = 2% Eoused éo ether. .25 with the
Th st STRSHTEROWEFoPEF PECE HPBERE TPl Cecame
infected with SCV;, viral titers gradually increased

fram d%y 2 onwards and Iﬁe ked at 6 to 8 d.p.i. Neither
of 1- &~ LTS e 4 6F PATEAl  signs but had

sero i . s - ; b i fin
it SO B N S i A h gL g
angtheowej unctivitis and died on 16 and 21 d.p.i. Based
on pat hol ogi ¢ exam nation, the main |esions in these

30 two aninmals were marked hepatic |ipidosis and
emacivdrikeiy:: There was no evidence that either of

t hes i mal s di of -asspci at ed_pnguiom a,
al t hgﬁgﬂ' scv \/\g‘JSBesdi o1 z??%’dﬁaf f%’m Slo'st+rrigrt em | ung
speciMorss of orRBSniatmldays cbnctlusioh,amfdnestic cats

and ferrets are susceptible to experinental SCV
i nfection and transm ssion of SCV to non-inocul at ed

ani m®3ccurs BN i @erays bt hm W0 2bRH 085983

PCT/ MZ204/ 000228y 43 speed es3 potentialdydcerl d be

used as animal nodels to test antiviral drugs or

vacci ne candi dates agai nst SARS. 5 Exanple 4: SARS-

i nt eMeoon experBSrets dn-2 dndstl experif@nat féurl and +3

grou two '@E(ey V@.re—i njggted and 1PN at d. +1 and +3
PEG- | FERON treat%rtent 10 Dose: 3 %ré/ kg oraPBS

injected intranmuscul arly according the foll ow ng

scheng; g-Monkey: 10 RBS @t -glays) ; 3,1 -dnd +l3and +3
15 M)02 PBS at days -3, -1, +1 and +3 I\/DO% IgN at days
-3, MO0&1 and WD EN atr dals 18,254, 41 and +3

2. Infection

SARS coronavirus infection of all monkeys on day 0

Dose: 108 TCID 50 in 5 ml PBS
o 4 mlintra-tracheal
e 1 mlintranasal

o 0.5 ml on each of the eyes
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20 MDO5 PBS at d.-3 and -1 and IFN at d.+1 and +3
M)O6 PBS at d. -3 and -1 and IFN at d. +1 and +3 MO07
WO EN4ago98nys -3, -1, +1 and +3 MDO8 | FN at dayBCF/8L2004/000229
+1 and +3 25 2. Infection4$ARS coronavirus infection
of all nonkeys on day O 30 Dose: 106 TCID 50 in 5 n
PBS Samfplingintra-tracheal 1 nl intranasal o 0.5 ni
on each of_the eyes .35 WO 2004/ 089983
PCT/ NL Z00Xjoapleat andirestunaguabs fiaken ofgaws Q1% 2 4 aRg were put

rectum swabs phiakefspoit da¥iend), 2 and 4 and were put in
1 m transport nedium b. Mnkeys were euthanjsed on

day 4 dnd vewers eythpgised prdRg 4l andssamulpt i ne) (apheal
node and mggg S0nM fUs NaSeGidht ured and
titrated %% e?%lﬁﬁgﬁggﬁ§§ﬁéghd t%ese merg scored for
Voyikepat hilaired had tgrated us Viero-128 cdle, anil ihesetyeereseensd for
diff@ﬁeg& wabs taken on days 0 , 2 and 4 after
CHERPRIOLS m%%ose, throat and rectum) and isolation of
W%%&r&tﬁ%ﬂhﬁh@ tléél ﬂlg%e d}ﬂf@@h’@aif/aﬂﬁahém gﬁ iiagib O, )qulgl mgfter
and trachea at da after infection denpnstrated that
infieioviond ShEIR TS AREYY AR HARIONI02S B e Tungs, Hacheal

b%&%@?ﬂﬁﬁﬂéwmh@&ﬁ& ftﬁa@h&& leigy A hfted ﬁﬁ’é&ioll demonstrated that the two

-assocl ated coronavi rus ‘'excretion by cynonol gus
carsealqueskdys e and MOpRYyyeret wcssafudbyfiatested Gablad) -nal

no. speci nen* Pharyngeal swab Tr. Br |ynph node

Trachea Lung 0 2 4 4 4 4 20
Table 1 SARS-associated coronavirus excretion by cynomolgus

macaques treated with pegylated interferon.

Animal no. specimen*

Pharyngeal swab Tr. Br lymph node Trachea Lung

0 2 4 4 4 4
MOO1 - + + + + +
M002 - + + + + ++
MO003 - - - - - +
MO004 - - - + - +
MO0OO5 - + - - + ++
MOO06 - + - + + ++
MO0O07 - - - n.a. n.a. n.a.
M008 - - - n.a. n.a. n.a.

* day post infection

1. Control animals (M001, 002)
o Pharyngeal swabs on days 2 and 4 were all positive
e Animal M001 also was found positive with respect to isolation of SARS
coronavirus from the nasal swab (day 2 and 4).

e No rectal swabs were positive
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MO - +++++ MO02 - ++ + + ++ MO03 - - - - - +
MO4 - - - +- +25 MO5 - + - - + ++ MIO6 - + - + +

WG20048083 - - - n.a. n.a. n.a. MDO8 - - - n. aPCTINR2004/000229

n.a. * day post infection430 1. Control animals

(MOOL, 002) o Pharyngceal swabs on days 2 and 4 were
alt Possveispecimeni frem thobmes| trecharsaidirashesoaronsiial lymh node

res ' i ' ik
0ty g 354 A OTF U090 LT ¢ e
posi tanvealAveeG:4.08898 ThEGHNi2ORADORRASe chhtaifed gires at a high

i TN R C N N O T

were positive at day 4 when the animals were

sacrificed. The lung tissue honpgenate contained virus
afrephaiepiicotly trepladeiliods @%@&/@P% W‘glﬁoéé wer e found
positive rapidly after inoculation. 5 2.

Prophyl actically treated animls (M03, 004, 007 &

008) neeltiveysithi neepasi ththree sizas tisolariarhiest pn ushargegdeat swabs taken
t est arynaeal .. swabhs .t ake t day 0, 2 and 4
aftera%:&r&f‘?@c iacr)% L?%%%Y\%Peﬁl?nﬁ?%lel\@' nasal swab was found

posi tNo/gadad stvlab Seasahimdbssitivédn sheodanimegalsal swab of

ani mgl M)04 at day 4 S S ed positive (which has .

£t ORAPE Frtal TR HBER @@gft@@zéu%s tapiebposifive vhich has
cul t 4p g8 SHEWRE gR POR LS RlatRNMHBE Adth@B showed much
(cultures of rectal swabs) No virus isolated from

t r achegtesial Kooz minatigpEultgressfrgetal s6pkded from
trac I'i\?c?'lzir £ %gﬁ%@kmw{m&&o 3 M’@éo?m not MO03

Virus 1sola romlungs o 03 and 004, but are at
| owerVitud iselatdrhfroootrachelab bromshiad Ltroplk nbdngy10046 butCrgt M003

t ° b%hggss 1%51\21%6(:1(:1 %rgmvl%glgré %Pﬁoﬁ? la;aa 0'02,06:1%' aarte(:“gtj l(\)%érhtitre than controls

as it took longer for CPE to be observed in Vero-118 cells inoculated with

N

samples from the lungs (confirmed by PCR — figure A below)

3. Therapeutically treated animals (M005 and 006)

SARS coronavirus

e isolated from pharyngeal swabs taken at day 2 after infection
e not isolated from the pharyngeal swabs taken at day 4 after infection.
e isolated from more tissue samples and at higher titers from animal M005 and

MO06, than from animal M003 and M004 (quantitation confirmed by PCR)
Pathological examination of lung section stained by HE confirmed the low level

infection of the lungs of animal M003.

In a second experiment treatment of Cynomolgus macaques was preceded by an in

vitro dose-finding experiemnt on Vero cells.
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sanples fromthe lungs (confirmed by PCR - figure A
bel ow) 20 3. Therapeutically treated animls (MO5 and

W@QOR®)/08BARS coronavirus isol ated from pharyngkel/NE2aly800229

taken at day 2 after infect#bon not isolated fromthe
pharyngeal swabs taken at day 4 after infection. 25
Imsuha&tadyfrom nore tissue sanples and at higher titers

fro th
Vo4 Tlsrr TR R0 salf Pt OS2 ah L AR o and
r;&tﬁﬁfﬂllﬁbﬂit: N-ef(PEGNhts&s (Shefing lca)ll’lﬁ])efﬁl e hHEa(tmﬁédted'mmth 100 TCIDso
e low | eve] .infection, of e l.ungs.o i_mal .
oGOwEH SRS CEe Gt RALBrrAYient FBS Tl e @%@%% the
gHaT WaSeRIRe8 A8 cBYs #Brd fixe Vst 1% GR&E-1-bLERG formalin and
exper| emt on Vero cells. W 2004/089983

79%Te/thmolﬂdm 000D . SAY antigenpesitive gels Vere Eisealitedityi ng
\Vero ¢e tre ' i)l ' .
i SRRl MRy A REE S iR the HuBiBPYLAGET infocted
célbdpdrnt @t tvad swirina B0 aEGCh&B0E sper wel | of SCV,
obtai ned from patient 5688, who died of SANS. After 16
the 5 s ernatant was renmoved and cells were fixed
5 al - uffer d formalin_and. .7 O/&etha
Y,

e LT E R Y e

I'Se

1061"11@[!19!3'&@\0 ga@éha&a ¥n 5 ag o@@ﬁsgpmeabufﬁ@t@a daligt GPBYY One (the
The nunber of SCV-infected cells

cenfmplegrPrRd? T Meagriniested, mtrf@l%@é&é{é%ﬁ&%%n‘f ke Ghe
f I

SRR RSO B GBS 01 S04 S popr N
dbsendt &ﬁg/bbdﬁlpdmtowhblﬁfctle geipswdd gectmBB)th iaswlated BFN-« at days 3,

0 I
AP M e PP i B LA o e
Suasinfentpas Hoer gfa@hl@uesl’frcﬁn 4atchAfgIto|uppm;'yleatlmhi$d€l\htaieaft4 after
P QAT g P el it naq Begt BrkRSed BbErE

I%Multﬁhgpixhﬁﬂa1awdlf5féec&ﬁﬁﬁtt@e< RASsE —gr-0pIp-120, daysd 14, we
3 after SCV infection. Four macaques from ea

Gh
agawpemdeth@unh@ﬁﬁu@@ ot kedagiue aimd eqlleciads Kby glood from inguinal
V'/_\Prpsr dﬁtoof{?) %ﬁegugl Ona %&%r\’vg@ 1 celaqg 1b§ﬂe E‘ra‘ﬁ@ﬁ@l‘t %‘éjhum

rom are Conmttee.
(Baydhier3R.A 2t od.]J. Glin +M1ca‘nbi0}l-§§ $RP6250 i cldzrregdad @Wabh were

f{a‘%ﬁ %ﬁeso V\btunth%'la ipC?{ ana.la }gs1sc %Ielg';}%% eeéj IFJIQ-ocheVals gv%(xj'e fi(rat%li'nmmed
using an ELISA (Bender MedSystems Diagnostics) using PEG-Intron as a standard
and neopterin levels were determined as described by van Gool et al. (Psychiatry Res.
119, 125-132, 2003). Necropsies were done according to a standard protocol; one lung
of each monkey was inflated with 10% neutral-buffered formalin by intrabronchial
intubation and suspended in 10% neutral-buffered formalin overnight. Samples were
collected in a standard manner (one from the cranial part of the lung, one from the
medial and two from the caudal part), embedded in paraffin, cut at 5 um and used for
immunohistochemistry (see below) or stained with haematoxylin and eosin (HE). For
semiquantitative assessment of SCV-infection-associated inflammation in the lung,
each HE-stained section was examined for inflammatory foci by light microscopy
using a 10x objective. Each focus was scored for size (1: smaller than or equal to area

of 10% objective, 2: larger than area of 10x objective and smaller than or equal to area
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vei ns and t ook pharyngeal swabs, which were placed in
1 m transport nedium (Fouchier, RA et al., J.
wW@Loon/08998xr obi ol . 38, 4096-5001). Pharyngeal SReENLYGH/000229
frozen at -70 C until RT-P@R anal ysis. Pegylated |IFN a
| evel s were determ ned wusing an ELI SA (Bender
on%Sﬁe@fiﬁe B m;‘géﬁthaﬁﬁa)reu of pgp<PhEcting )y ol sverity vfimflandnation

T LU E TG T TN ST —-

p?&@@d thidest088dre spe_waﬁﬁnao Bé‘ctﬁﬁi@ oyt Bgarted ﬁitﬁélﬁdmbwledge of
protocol; one lung of each nonkey was inflate

th@%en@tbt plhe pracrares Therlnag pertiops Pﬁ??eawah%mnaqle Post exposure
(ﬂl&)uﬁp%te 7 2804 ﬁ&%ﬁg@ggfl #13 p}Qs/é’neg bt irn@anﬁﬂgtfl&t{ &@dm pre-mortem

n overn| es were lected in a
asiadmidiar of fmahmmal@enbulﬁg S]EmlPIISQ froran K:@Ihtltpkﬂ‘rpunfmatcﬁ@ue were used for

Iun one fromthe 30 t he ;c
B e et T o e oA Ly RulE T S aBee 62, 265-
airomonshi st ochem stry (see bel ow) or stained with
haenat oxylin and eosi For . s uantitative
ass eg‘ilh%]tun@f“%@?/s?’ﬁ‘f’g%ttg@f’ e %@eégg]?fq]l %ﬁfﬁ?’?bﬁ?e jchanial
?f' 1H0%une, 83 IrolFEr1Sd bR pSRCEL®Ind\BSmeXAMaD B t] Fere
ammatory foci by I|ight mcroscopy usi (%a 10x

hob]oee,mlswcbm Fadhrdnspost medivgrweiag Pobitran BE2Y tl%sh*&lgfg}ders

han | I, _"70°
KT8 BP0 O BB 850 1
uln®il &[@ﬁla\ﬂﬁn&ﬁ%x@%&@ﬂ RGIEUNIS200UY-foBDR2 3] dilntiohs. 2T Hexidentity of

obj ect i 3. lar ob ectlv) and
theipelate VHPSWr?ISIC ﬁ‘ﬁ'ﬂ?f’% S?_g{ebynﬁf(fclg()f Jera eg :

mar ked). The cunul ative scores for the inflammtory

foci provided the total score per animal. Sections

ver e levvapriafiatioslterisiy know edge of the identity of

the mREAQUESH ] BfinltHRE 3 ELHHARSh Rl @Men £s iaB ub&E for histology
post ‘exposure 5 group were not assessed because of the
—prredfeso eheo tranidll martrat herluhg.omepfrem e medialaopt, eadity from

of .f.ood remai ns

cRUEITE" velrae GR6E T 8P S aHans b Lyt A lotinytated
Pl Bled IR0 BSG GRSCA b&&fblékyemmﬁ pafiengmeghtive toanodbiotinylated

362, 263- 270, 2003 Th | t ak
oRp Giedina F. 47 FhB GGHER PRRT e R e Righepe 61 dpupra)
TSt YR arBREar iy Qﬂb§e'?1620m,]@tlv9 Helds oF 'lﬁ‘n@ﬁ@r&bﬁiﬁla in each lung

cau aI part) were honogenised in 2 LTansport
seetiinwexesixagnibed Yy light Prae@y festihe rgpﬁ;%fe pESCV antigen

%Krerég{g)%t Ct%z;ut I{Alfl(g déé) i ﬁ)t@ %&%ﬂg‘?& %J H’Ig%% S u BQ fumulative scores

hogenat s vvere atlon on
fMEé@h]alﬁmGEbviereCwﬁrmeed aismubibefr off dosaiave fikldgidentlDOdields (%).

1) tit th | at ed
b et B B B el BT g ams

cytokeratin monoclonal antibody AE1/AE3 (Neomarkers) for identification of

epithelial cells, according to standard immunohistochemical procedures.

SCV RT-PCR
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The sane formalin-fixed paraffin-enbedded | ung sanpl es
as used for histology - one fromthe cranial part of
W b@4/089983 one fromthe nmedial part, and two fPOINL2004/000229
caudal part - were cut at 38m and stained for SCV
antigen using a biotinylated 20 purified human |1gG
f r omAa RDACR edbenimSaRBdpavbesspecifitdgnthe pudemrpisin (NP) gene of

jotinyl ated 0 £ urman .l qG - il Yt io
selipras oS qualPhis 5 K R b kb ol (upro)
SaNdiMirtfdné@f BdS CVakddkyweased a2 Qstaljadtandeht ired s were

l ung parenchyma in each |ung section were exam ned by
exrrgted s o BYBY SFGP ReEYPr esence of SCV anti gen
expression, w thout know edge of the identity of the
macaques. The cunul ative scores 25 for each ani mal

wer eResgisessed as nunber of positive fields per 100

fiel . . . j { ed a dose-
cont 1B AR L GRRE AR BE) SORE BURE, Lol hwed o
demndehd afidct antthb adynhAE H/AH3V (Meched cklds Byr Well. A significant effect
identification of _epithelial .cells. according. t L
Was 2H§afY OPSAFHOM; %%%H’é H’u r?:gélinll OF G St gr%a%%?ﬂ%c figggin the
n¥RRPIH RSB EIRGTAINIROBAIAURRS: hidBerNhaTE MER WL hl1a).
prinmers and probe specific for the nucl eoprotein (NP)

gene of SCV was used to gquantjficat l N..swahs as
descringeangl Raraaigs ébo‘g?cgm(“@‘a Fal) %Cug%ﬁﬁéJdgﬁWeu%V%(ﬁ%r damage),
RirabReioF Yy HoBGHhgWe b cHE St rAeinl Bélddénantuidn@ixed with

results weire expressed as SCV eq/m swab nedi ym S ...
nRelgubbids amheardsspotian gkiegsivederp of 3lveelpsagdebronchiolar epithelium

exper.i men /1 : daa - endent
oG PR THA Blne iRt bR a8 e aeItenC Nl |
iArRirghidtbdntistef fhete wamsxtahsizal§V absigen egpressign @bsguamous

of 1 ng/ rug, ile a dramatic,reduction i .
cllpmiine phealr atftieeThey Rel BN EE e gouidlrRfietby thei
138880 lmBeH¥lodyf hld edph@dysiod BEk&@bihrialseriatagtioss. Byotwadsmission

mul ti focal acute DAD (diffuse al veol ar  da

) . ) o
elshtnongnisriszery, ByronpyEHs-HEe @ﬁr%?l%aﬁﬁswf%g%%@t@i o 7 dipmeter
Wg%q] @{75?041 L kgl 411 If&%ﬂeox\%ﬁslﬂi-liﬁ@ Wi henht herdsliddeheilveolar cells. These

I'a, extensive |l'oss of alveolar and_bronchi ol ar
celps tvhed identifisd an tyreckpsd wnedytesyhseagseihel fipe the alveolar lumen,

hyper pl.asi a. i.ndi cat ed ' nohi .S .

W FloBue rlys e DE bEG mich Mom b RLCLAGETS inkained
aBahlisnd piRb&Gotihecsadlste ahdr- inabhirastivaypadpmeundeyias echad neither
as type 1

pneunpcytes by, their .| ocation, .nor | Q
1%911@&‘@9%%%%@%0%@% AR PRI ’é*eea?%lﬁ’se.ng | fifdcted
A4 AQ5HE 566 Q.1 bRLAMIVE SCUSERRYN ekPfedfioN aldsswad ddtected in
particl es neasuring about 70 nmin di aneter L
hyperplastic type 2 pneumocytes within inflammatory foci. The combination of these
histopathologic and immunohistochemical findings show that type 1 pneumocytes are

the main target of SCV in early infection, and are associated with DAD.

High plasma levels of pegylated IFN-o after intramuscular injection into a
group of six macaques (prophylactic group) were attained 1 day after injection (Fig.
11b), similar to peak levels found in patients after subcutaneous injection with 3
ng/kg pegylated IFN-a (Bukowski, R.M. et al., Cancer 95, 389-396, 2002). Because
IFN-q is known to activate macrophages (van Gool et al., supra), plasma levels of

neopterin following pegylated IFN-a treatment were measured as a measure of



10

15

20

25

30

20 wth typical internal nucl eocapsid-like structure
were found in alveolar cells. These cells were
w0 deansfsrd as type 1 pneunocytes because theyPC¢T/NEZD04/000229
the alveolar lumen, were dPosely apposed to the
basement nenbrane, were squanpus, contained abundant
rmxhyagetacnvaztw Neepterhrigvelsiwere orirezesd in alltampmals (Fig. 11c),

U ITDC di.e
Elokggl%ag aﬁ%a.llabp_lgm oglygg?la!:e? IeP)k(ig rllnfﬁlelﬁ { aeated macaques.
i nf e%%@aﬂﬁt@ﬁmﬁﬁyﬁbhéu@b §F. Jegylab @B HIEXA, WedepErlﬁ@dta]ly

~antigen expression_ al so_was detected.i hyper pl ast i
Htf?fﬁég she meagawespiBShoPT byl 4%%%?#%&%51@%#% dpie after the staxt of
pggx;f‘%ie'aqﬁ:‘l\p& tPJatHéS§ ea.nd %ﬁltp%&)@& t?n%l@?xcﬁl ﬁﬂﬁpa_thologmal parameters

ohi stochem cal findings s

wpithea) mmﬁy@lﬁ oap ef fouhamasaivest taw@fed W;fh E@S mﬁﬁee«é r W limited our

infection oc:| |
nfvgv'g gl tg peg h%f%%g%?‘ e}éﬂel i Ear%%‘%g aglreglli]h@ §tuily did not
prdfi@e évlaenderttf@xamsgzewml ®épIBJaKL01‘mII ameemgmsc@.wp@oﬁt aé., supra)

Qup re_attai ned 1 day. af i nj ecti.an

gy R teearagrpar veed Bl G hRHAOP dhe PRpletic erow
S parEARaaY %oﬁt@bleﬁbhﬁ@ Briblody, vikiet:pRAInAt@d thEMharynx was

( Bukowski |, Cancer_ 95, 389-396, 2002)...
aBeazaterb(Fig AN cenidstherdus e ar the/hmes whdroph Ass g % Hpantly

r(}%{?ﬁed?i*’ |13a) B Hiﬁ%un h_&%&ﬁenlu@‘&?l £neWx P RISV h type 1

g pegyl a a treatiment were neasured as a
pﬁeamucsetemfvva‘eﬁ\momﬁdﬂl@@@gs 1BGr. /mmnloemixz@xtm and severity of

of S SR i BT o5iRR0 Fhhf o RiTh: L REHPRSRL uee of
p@g’ﬁblcdlblF}N hﬁ&ﬁta@@@ﬂb,ﬁﬂ&l@odgﬁl\hoﬁ cbmpiel‘helyt pehdad type 1 pneumocytes
macaques. _To evaluate t he g&;l actj.c us.

oﬁeagﬁra%@taﬂm%cte@én%@?% PR 0BE Bppsation of virus

@i‘&ﬂ SidiBdha8l d%@ﬁg%f%ﬂﬂn SROugoMst h SCV at 3 days
ter the start of | at e I FN-a treat nent, and

c onpdicedst/itrecfbercy af p@mdat,@étlﬁbi B g @l ansiTakegEHPosiREIRpsUre, We
trol f :
ul%ﬁ(gt?eg ap(r?%y (f HIN S, 1alfcra%us%ﬁ1 %Ui?l% 5%8 eg?)o t}{egra@of four

'mt our I nv

mhuageahdm adted eicﬂ)m'nhamtgd S@éfalmtmn, amd bvadnatetigbiym in the
di d not rovi de evj.dence ten?éée,fvi r% found
SPRYSIRART BIF RTFPBYIRENC BioYan X?rﬁﬁ%a Spm the ghpinx was foun

onWford 2ungli tRatsighikicABTPFEIILEE BT @nfiagad td fndohirol group (Fig.
reduced i n the prophylactic group 10 conpared tqQ the

12bAYlpwsiovest: dhp virpy tigTerial the yungs st sd-gxcyat pigricapHy deereased,
vﬂ{b%%é“%i}e%ﬁlm&%jﬁg&%g?ﬁ W@re 123 reRREd ‘dﬁl% Y3a{—lé§ 'ItHeEé Pesults

was significantly reduced
shbivghatl 889 of ;B;gylamewHi‘iﬁios@wcctaem@ﬁeyposmhepmtmtemeohpneumocytes

CVin't urmc tes

g X%%%‘FHSW?SV mfeﬁ{ee - %R& ver | e%ﬁ %%Qb%de& ef&%ﬁ% than
prépiuaectid fdey. 13C) . These dat a dem)nst rate that

prophyl acti c use of 1%})peg | at ed I FN- a sugst antially,

aI t hdiyEngﬁlﬁh%W dgofpPeYes Wrb%[*tﬁ*t‘ RS PHPERICIRR bﬁfﬂ% h target cell

?@Wﬁféc%ﬁ%@&ﬂbnﬁﬂé@sﬁ&@%ﬁﬁg AP In EROMsSKA¥, and that pegylated
ection abrogation of virus

IFN -a, protects type 1 pneumocytes from SCV infection. The first point—type 1
pneumocytes as the primary target cell—is evident from the extensive presence of
SCV in type 1 pneumocytes at 4 d.p.i). The temporal sequence of lung lesions that
emerges when the pathological studies in humans and macaques are viewed together

is: viral infection and subsequent loss of type 1 pneumocytes; acute DAD,
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excretion and reduced severity of pul nonary | esions.
To test the efficacy of pegylated IFN-a as an

W@raouws9983 agent post-exposure, we injected prgyNaL@®d000229

| FN-a intranuscularly into35& post-exposure group of
four 20 macaques 1 and 3 days after experinental SCV
cham‘aetiarlwd byaﬂwdmgaif adnteobhrtlveima wit&lriegh]srmmtema}ceass odiema fluid;

cretion. o fro t.he
iR BTG oh ety RS P b0y R YR Bl coses
ekiRvigive Qﬁtﬂ@@ﬁ@@ filrokib €TEiQ RE G WHncE bbu@nfGEbcg'respbﬂbls to the stereotyplc
Moreover, the virus titre i.n the l.un sfat 4% LB d
ab’e@}%Tle%CémW &0 agute wpedury fiagy 2 yaripletcaness e, an
MRALREGES NeERs | P3Sed. 8ddICRB4(1349; 200%8- C) . These
resul’ts 25 show that use of pPg%I ated | FN-a one day

post Téwgggq;niepqgn‘m—é}gqtgegx/lp@dll @Lum@_p@%t@ §ypegk pneumocytes from
@3}08 ok oglg—gllsle é({]{) egﬁqueﬁlgﬁgﬁggﬁ Fg%ﬁ%d'l@‘i\)e& tth&répy initiated 3

Ive Ic use. In
ds.wldeyfm aBCKauecidfidomott 1ha¢aqu1w)dnlthp$aemmyxeesS@Venﬂeh1eon of type 1

rmlntar et cell i nfection of

PRBRHqUGES Gl 55V Pritt Aupe gt e gnae BT RAR g 19), and
vidaNe£ore 60 RS bDrégapsd dripne mepylasd IFNm HeXthaitabis ®as an
The first point-ty g:@ 1 pneunocytes as the pri

imapyjent oiindt opdhe phitgeme G RARS: AbCEsiben gpdnetigp et Bhctirgyload by
pt?@fajcer&l lt]ﬁ‘@?c t?l Pﬁ.‘) SUIBGYLEE @hed Aol @V Hﬂfectﬂl‘?h&?g@@ﬁﬁévent serious

uence o |'esi ons "that ~energes wh
opﬁdthbbmgomalof SRR wocplnteﬂwvmhlsubmmmééq%s Taraglditiaweegpotential

dﬁ?gée Tnéﬁ%tﬂl% Eéil'ré%d Vér%ggérgﬁgl %3% %@%F%gge@ggl I\?gﬁh&tapy also has

aRCH N RO R0 F28 byddadiag dled eyreaédf B¢ Viihahel ih[lglamf populatlon
al veolar lumina with hi ot ei naceou;tgo

NN QU T E———

of %mhﬁuﬂgﬁ?ﬁ; BHass AomARL to bdseVaiLRdcases,
extensive pul nonary fibrosis. This sequence of events

cor r 83pcnds interyd @I@r‘é@pb pffectivel nasbeBpostEREERBRERiGVith

B S B 5 2 1 it

nZiae@ﬁ mé{'@a@usgcmnd igledcatiset ﬂhatpepk@ﬁ B&VeighfdcFiNnan ph@hmgts gs at about
eurmcytes from SCV infection-is base

15t el BT Setoe b R PR BT & AP B el OM. ef

ad Jﬂﬁ)&%g?ﬁfzgﬁﬁ2§@/ 2008 Al B4 | !p@ik of v1mce3ﬁk&ﬁm dtnLot cha@%fafter onset of

nmacaques, SCV infection of gneum)c es an

sxepéems (oeifis) LiH V| e, d@%&éﬁ éﬁé?ﬂl 7%&%'%33}_9%91@"(-?& to 2 d.p.i. in
viral excretion was abrogated (Fig.

t&%egm ‘i"i at e% %%N—a treatment thus has an inportant

ef f edn ooncluhmenotheee) reidids BARShaTharect pneumeaytrscatiedhe pfain target

|lated.l EN-a t her
el Be G eefrm pLmePERen 2L NS bt AL ity BB o, o

chahdrcRUlyGRERabk SRS aBERGE patte@tswhm qellk fARBEV infection.

fibrosis. In addition to potenti al
Prophylactic or early post-exposure %"eatment with pegylated IFN-a will help to

reduce the impact of SCV infection on healthcare workers and others possibly

exposed to SCV and to limit the spread of the virus in the human population.
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di sease mtigation, reduced viral excretion through
pegyl ated | FN-a therapy al so has 15 an epi dem ol ogi ca

we@bdoao8998y reduci ng the spread of SCV in the hPOENL2004/000229

popul ati on. Whet her the nmdthani sm of pegylated | FN-a
protegﬂﬁ@@ is by direct antiviral activity or

i mmunostinul atory effects remains to be deterni ned.

The tinme interval during which effective post-exposure
r eat -

BT ongaro e B A T S PRmbE e Ry TR RNA virus
(SARS)X c@dmrmag wes or Fhrsofi the beqemses offeeyre®k of SCV

infection in the lungs is at about 16 d.p.i. in

humans- based on an average i ncubation period of 6 days

¢Boot n iSelMedeiositdte-sohSd/BindB%tr AR - m@%lL@QS&RSQBdOﬁging to the
peak in viral excretion at %O days _after onset

Somneghasepand jdentifiaklens plylogenetically corrggronding g“wf?‘ﬁf’éoy

ag‘%@nn‘ﬁﬂ 1%1& Qcid sdqRerce of Shid RS eanﬂ%@@ﬁ]x&%ft i If)'thogene’mc tree
n concl usion, these studies show that %y

pnelwnmwh@@nam@xmemdakthmai trees axeegdnetaied Seipg 100 bootstraps and

V15 O A PR 0 b i

tHoltge hféﬁﬁigﬁihb&eﬁllﬂsﬁ&es Qeﬂépﬂcﬁ‘ed amfiSaké 2 bfiscitiiomorresponding to a virus

Prophyl act.i c or earl ur eat nt.

oLys 4t BRCP g prp BT Ty Gt PR TR B (pvian

b &5sARoREhille ahtula)? @Bﬁ)Wo'f@lhé eBIIdNAE BREShdA0SEi)] PGEY
exposed to SCV and to Iimt the sgread of the virus in
(tmensmoissiblpersitaenioitis VD19 002208 $oenaperymeyyoa 288229

51 Cains 1. An isolated essentially nmanmalian

posi tive-sense single stranded RNA virus (SARS)

Gon'pr iAsvings ateerding tocleimfl drl?evh@nqmsuié31uofeid aitcgdl seq@nc&f:comprises

FhRen £ S TR N B T RS VICPRAV ¢SS VMRt

i dentifiable as phyl ogenetically corresponding thereto

by . determining a nucleic acid sequence of .sajd viru

dnd t dstirwyaseerding o glan Sneherein $94¢ orgh At i pefected from
% deicgehd M&ﬂg" thE %11%[ FopBRes aledarsdgieH fein and the spike

aps and 10 3 junmbles and finding it to be nore

@k@&ﬁiy phyl ogenetically corresponding to a virus

i sol ate having the sequences as depicted in figure 2

than it is corresponding to a virus isolate of BoCo

Gbovi neviees anavdibE$) clavhiN-4 tsulatslde fiepat ihtunsaniviths)typical

Al DV (avian infectious bronchitis virus), PEDV

PHEYEPRE- epi dem ¢ diarrhea virus), TGEV

(transm ssibl e gastroenteritis virus) or 229E (human

coronavirus 229E).. 15
6. An isolated or recombinant nucleic acid or SARS virus-specific functional

fragment thereof obtainable from a virus according to anyone of claims 1 to 5.

1

A vector comprising a nucleic acid according to claim 6.

8. A host cell comprising a nucleic acid according to claim 6 or a vector according

to claim 7.
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3. Avirus according to claim1l or 2 wherein said
nucl ei ¢ aci d sequence conprises an open reading frane

WOCRH)osgassodi ng a viral protein of said virus. PAT/NA2004/000229

Vi rus according to claim 3 3herein said open reading

Ttﬁ)r ameﬁ S5 %]or%gcgrﬁﬁ%nilz% té1ﬁ§ceg{19 Hﬂ)lé?:fuleQ%l SARS Qf%s ecific
he virarct I'case, nuclear capsid protelin and th
&mdﬁﬁnapﬂr@gmmmt tHereof eutadad bawm@hm gcitlacedrding mdalm 6.

i sol atable froma human wth atypical pneunonia. 25

6. An isolated or reconbi nant nucleic acid or SARS

VI us-£peatiké i cdbifEsing AdiroteliRgMRNNolebele@aSARS airnabperific
froma virus according tqQ anyonpe of claims 1 to 5. 7.

Buncsionsl fragmpnt @’reﬁgofe’f‘c?ﬂﬁémél t& ¥ according to claim

6. 30 8. A host cell conprising a nucleic acid

according to claim6 or a vector according to claim

11. WOA200411989 $gaci Bl paty) apoRsian Futigen geqonding b %@Pm 10.
or reconbi nant protei naceous nol ecul e or SARS

virus-specific functional fragnent thereof encoded by
aanuclsemetiag fir aatiffingg il ¢dokitmas a JARS Alruambingeining reacting

conprising a protei naceoys | ecul e or., SARS . .
SR S o SSRRIGET DAfoL P QU RBAHPHDY digprdine to claim 11
according to claim9. 11. An anti body specifically

di rected agai nst an antigen accordlng to claim10
112 A fretiond foo Fdengidving fyiived isplate Bg2 4BP é(frémégm@ﬂsmgeactmg

xgﬁagl ﬁ%m?% Sid n\?fot‘iz}t?hp therdd \@@i‘l d el adi@ gb&tr&m%rto @laim 6.

ereof an anti body according to claim
11 13. A nmethod for identifying a viral isolate as a

SARS virus, comprisjn ctl I sola Q

Thcompbmeriod Her gkl S araare: Sy daeist 8 Siytpghal

%Bﬁk@s&g deterndthinfid B biaglef@kaid rh@in@@l@:ﬁé Ipyeséneegdsfasvmgl isolate or
infection of a manmal conpr.i sing dete$n1n|

a‘ogj@n*pq;ré: thpreof PH reqaiAngl satq']@%rplé JaHr a nyelex g 3Fcor<§l]1%g to claim 6 or
isol a

thereof by reacting said sanple
antehn bod &cco‘%ﬁﬂ%gdlag‘;ﬂlm ﬂ.e

elrc according to claim6 or an
antlbody according to claim111l. 20 15. A nethod for’

roIo di agnosi SARS [
npr | SL(H%{ ﬁﬂ)ﬂ?%%aqlgfnf %g%ogh‘é :{]ég%% 18&3&8&1 ar g‘?ﬂ i al
R AteARinang badymphpEchaid matinyaldhe @més&dc@g@msnubody
a S RS virus or conpon t hereof b reacﬁﬁ . 4
ﬁﬁﬁfléa]w fhﬁ'ecée% pg@l@ﬁ'ﬁég VIR F OBPnff é%gjhy réacting sai
té&ﬁ{pqg fidce Bf&bf’ﬁgcé&s%ﬁbéﬁl@ oPfragfent thereof according to claim 9 or an

antigen according to claim 10.

16. A diagnostic kit for diagnosing a SARS infection comprising a virus according
to anyone of claims 1 to 5, a nucleic acid according to claim 6, a proteinaceous
molecule or fragment thereof according to claim 9, an antigen according to claim 10

and/or an antibody according to claim 11.

17. Use of a virus according to any one claims 1 to 5, a nucleic acid according to
claim 6, a vector according to claim 7, a host cell according to claim 8, a proteinaceous

molecule or fragment thereof according to claim 9, an antigen according to claim 10,
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antigen according to claim10. 25 16. A diagnostic kit
for diagnosing a SARS infection conprising a virus

weacemod9gsg to anyone of clainms 1 to 5, a nucl ecT/Naced/000229

according to claim6, a prdBei naceous nolecule or

fok agMBRiboly ae&g&n@% @ra%rnq HP 11 SloBuSiorPHF APhdi@eiteutical
according to claim 10 and/or an antibody according to
chamippsition. 30 17. Use of a virus according to any one

claims 1 to 5, a nucleic.acid according to claim®6, a
vector according to claim7, a host cell according to

disai mise scprdbbeinee@ols forrhk eeelwetion of nadaemtcddi@abafmposition

' t I 9 t I
o s Dlner 85 81 PR RE 20041000259 -850y an

anti body according to cla|n111 for t he productlon of a
phar maceutical conpositi Use accarding

di%i mUse #Cﬁ?rdfuh%tckﬁl@% &Y pp ,'118 &7 tg.e I@ﬁ@ﬁ%@g@f p.d}éqarmaceutlcal
%g\g@%&%&ﬁ@r th @4 tnidne o{- {ofe%ﬁaaﬁ oPhtyBicaY Hédxﬁ@n@f a

virus I nfection. . Use according to claim?17 or
18 for the production of a pharmaceutical conposition
p%%u:mﬁ Bt rr_n(i%cte r(]:gl & Pﬁ;gem I %@mﬁr{gc%%%"gé I%?(.}og%ing to any one of
GRSl 1Stow) aaml/dlélu 301&%&!1‘611@0&@1%@' a)mtarfaccmidaim claim 7, a host

to 5, a_nucleic acid according cto
SR P AT 9 EIHL Fn FPIOSIRRSPUS BTk %ﬁfﬁ@nft Getqel ppgording to

Raifh PrHl %ﬁtﬁ%%&dﬁ@é LU 0, dr' A0 MHodl ReEReing to claim 11.
according to claim9, an antigen according to claim

10, or an antibody according to claim1l. 15 21. A
rﬁt h OdA gn%rth(g({]ﬁ)rttflg @llegﬁﬂéntod’r dﬁ[z@é{ﬁ{gx}. oqg @A_% ﬁﬁ%ﬁlfﬁbﬂé&? comprising

inf ection conp an in

plravidbcead uahhduahwﬂhlatpMnmcem@ﬂ ngmposigdmpmoding 22 claim 20.
A method for the treatment or prevention of atypical
pneunoni a conprising providing an individual with a

phar Mg gldch 6@tor GREPRS trhé @ braG e R i fla@ysikai phedthonia2ébmprising
23. Aviral replicase encoded by an RNA sequence

quApding atrgutdau@d%hw@h@e@aE}V@@GI@lCﬁEWQOSlM@@OT@%tz claim 20.
EMC-5, EMC-6, EMC-7, EMC-13 and/or EMC- 14, or

honol ogues t hereof as depicted in figure 2. 25 24. A

VA3 al A pirkbrqplicaes encoderplryi s RYA b@ltamzm@nawii%ind élpfb saqp@nces EMC-

A R RN e S TR

thed26dues thereof as depicted in figure 2.

24. A viral spike protein comprising the amino acid depicted as translation 2 with.
sequence EMC-7 and translation 1 of RDG 1 as depicted in figure 2, or a homologue
thereof.

25 . A viral nuclear capsid protein encoded by an RNA sequence comprising the

sequence BEMC-8 as depicted in figure 2 or a homologue thereof.

26. A viral protein encoded by an RNA sequence comprising the sequence EMC-9,
EMC-11 and/or EMC-12 as depicted in figure 2.
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25 A viral nucl ear capsid protein encoded by an RNA
sequence conprising the 30 sequence EMC-8 as depicted

wonod4iogense 2 or a honol ogue thereof. 26. A virRCT/NL2004/000229

protei n encoded by an RNA sdquence conprising the
sequence EMC-9, EMC-11 and/or EMC-12 as depicted in

by gur a Kucléé@a&@%é@e%ﬁg %anﬁl{@&Q 4BBP Aie oﬁﬁle%%quélces EMC-1
nucleic acid seguence whi ch coggg;ses one or nore of

thBM(&d 8 enclepicldiniisuge 1ENCa p3iclpic dappetusacs whidhganeybridise
130 el ' (o1 s B hybri di se
e S S A L

conditions. 5 28. Use of interferon for the

epacatign of,. a di,cament for t.he ft{.reatnent or
IPovehoF O P HEBIP b I P 40 AL P APl e s g
Hegta6£06:dbhRGed Lo dBrAth WAL r8kdtifad didepeer feron is
interferon alpha. 10 30. Use according to claim?29,
wherein said interferon is interferon- al pha 2a. 31.

e a r.dL0g; j ! g0t IS
O er ar an i AR IER B Bl DB
elpdians 28-31, wherein said interferon is pegyl at ed.

33. Use according to any of clains 28-32, wherein said
coronavirus associated 2'0 disease is a disease of
0] malFe decatdicallclaineld, elleadiasaidnipte faoafierabifyrodl r ds
or'  manmal s, especially hunmans, ape or rodent. 34.
a-a?%f’cording to claim33, wherein said disease is a
respiratory di sease and/or gastroenteritis. 25 35.
Use according to claim33 or claim34, wherein said
8 malUseschanding to3im B werendiarinterfeney iointetfatons
2?-35 wherei n said coronavirus associ ated disease is
ARhs®use caused by HcoV-NL, the feline infectious !
peritonitis virus (FIPV) 30 or hemagglutinating

encephal onyelitis virus (H f swine or, .avian .

PRf ety BRASCHAREH: wﬁﬂ%@%ﬁ%\/y Sretsaddnifsfaen i Reeviated.
virus (MHV). 37. Use according to any of clains 28-35
wherein said coronavirus associated disease is a. '
3Bs eadfsesoardindlp sy SARS LB L8 rPdy MhaLein SARSOTAVirup@ssociated

%Qs%%é& %gaggféegégcff M’lﬁgglg‘,/ &Qpe%gl%y vertebrates, more preferably birds or

mammals, especially humans, ape or rodent.

34. Use according to claim 33, wherein said disease is a respiratory disease and/or
gastroenteritis.

35. Use according to claim 33 or claim 34, wherein said animal is human.

36. Use according to any of claims 28-35 wherein said coronavirus associated

disease is a disease caused by HcoV-NL, the feline infectious peritonitis virus (FIPV)
or hemagglutinating encephalomyelitis virus (HEV) of swine or avian infectious

bronchitis virus (IBV) or mouse hepatitis virus (MHV).

37. Use according to any of claims 28-35 wherein said coronavirus associated

disease is a disease caused by a SARS coronavirus (SARS-CoV).
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55 38. Use according to claim 37, wherein said SARS
virus is a positive-sense single stranded RNA virus

WO3SARBseIsB onavi rus) conprising one or nore of POE/NL2004/000229

sequences of figure 2. 5 3. Use according to claim
28, wherein said SARS virus is a positive-sense single
el andegh Gy dhg t5cl4ifBP wiIrenAdid BARSCAF L RAHItRE-deBise single
GenBank accession no. AY274119 or AY278741 or
Av3eged RNA vixys $8ARY ceonavizRs) ompsisingyorgr pagreg the sequences of
3%%%% 97 or AH013000 or AY322208 or AY322207 or AY
or AY322205 or 10 AH012999. 40. A nethod for
the treatnment or prevention of a coronavirus

soci.at ed di sease, in_an _ani nal ., .pr rably a .. .
\a}%r te b[?%ft e ?%%pﬁl%’f‘% ?gb‘T’@erﬁnﬁBr‘% %é‘gsﬁﬁ%% apositive-sense single
esReciedl HNA viueEBARS RErodbvir0seRtvespddeed adGwhBanlaaccession no.

IV ErRLh o AXBe oF AnpeTs provisRart or ALesi Bty 3108 or
DY $.0R0¢ 18 akd 18080 oPA'Y@fa%’Zom%?ézm@? B?Mﬁséz‘éoé BEBAIV322205 or

ape or rodent, along wth a pharmaceutically

adde 39l e carrier. 41. A nethod according to any of

clains 40 wherein said interferon is 20 adm nistered
together wth a vaccine, antibody and/or antivira

agent . A 4xthé foetthe treatto@itiri@e tamtdnaif @ cdionawhres @ssociated disease
sai d vaccine, ,anti bod nd/or anti- vjral .agent is .
BB ,erﬁfer%féy @rvaﬁfﬁge%ﬁsmgﬁ WMo E or mammal, especially
IAARA A, LdeQF r¥idiS iNRECH NEEh a cloh8ival &didvaefHod@Smprising
sub-unit vacci nes, reconbinant vacci nes, antibody for
palssinisratis intenieronr alviseid amimdlavrsfegablimarestpbratgc mose preferably a
ri.bavi rin - R A i Dhihi

pbrlro %I‘arsr’lgrr}nrl] HTN%% gfr&glg%%%n, 'éllée BP lélcfgﬁg,‘fﬁ&qgl xppchha ﬁﬂrﬁlaceutmaﬂy
acceptable carrier.

41. A method according to any of claims 40 wherein said interferon is

administered -fogether with a vaccine, antibody and/or antiviral agent.

42. A method according to claim 41, wherein said vaccine, antibody and/or anti-

viral agent is selected from the group consisting of whole inactivated virus vaccines,
attenuated Vaccinés, sub-unit vaccines, recombinant vaccines, antibody for passive
immunization, nucleoside analogs such as ribavirin, RNA-dependent RNA

polymerase inhibitors, protease inhibitors.



