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oper ab linked to the nycl ej i d seqnment 1 as
FeatieRrb P e bt BB B il e gl
10 0f tslighen¢ion Ria§ mieddd ISRk preddifs S PRItEIHSFRoLRESRbIRIred as
contai ning the nucleic acid segnent may be chineric,

nedasoied HakExample 8 ésee glse, Bfaoicf 8l. BBRSH s The percentage
he Q. j - C | east .one. of 15Ls other
CoShae1205 bt QLY REShal Rl REOR iSRG S o iR 52006
whiwdRrd the paicenitagd of the Aistoni wighduy bnidbitieenwedbdaighattdiag
ar ecoorrbi nant formuseful for heterol ogous expression.
ExpPe%sPEslenetes prsitiigqoairel whre ng sefHBYvas #dede For mice sera #1
ex ' e : : f

15 CHRS B2 R O0n ERRDCL i TGOS LUEE I ReABRNESD 18108, .,
i ni{dasgneted OrHnsndi 1000 ¢desipnhted (et )tvae heslt Roelnlicé sera #3-#5

BT BELr R AT aBEE) il Bl ot iMoo s of 2 designsted
of 0lo5RBSE 1 APdefBratdl §.0B G EkiuREd. ONRke AR iddi@Rshat | onal

initiation region, a nucleic acid segnent and a
t r imsanizptiorowdh DA encoding the resaptior bindimgrdatiagmof thgiSqmrotein

functional i ' nd /or in vitro. The term nation
20 o 5§74 pﬁ%’ﬁmo%%g%t?o\)ém\%cpﬂnt he transcriptional

i nitiati QligrigdiledratddaiiatREIuBRLS ¥§cHirbRir Mgxrdtd Rihfhies d

segnment, or may be derjved from another source. The

r e Biediicshsplldudere dOaigdrhofiariqup pgments sterelincglajedwith

lo d | ' [ W KRR, or

Qo SRR e e R0 FoRRERGRRL T ACK?

seqxmessmg ailswetd thtn middueitdcs sxpressing @ills and el fasion BRiNay

processi.ng or stabjlity, or tr tion of the

nsl
25 as¥88 PYTEd ObgdidErTdEg Hkﬁ&@xaﬁé&gﬁ%i The Xyt ORsssdaneach
I nelriidle aftbiUhe B4k dhblBe 4Rl sh ac%hﬁﬁ%gg%’of REH QnStrdot

repressor binding sites, translation sequences,
i ntepoessnt thestaing\aad emdihg tésatues dijtha lrespedive pobypeptideey

may i nclude natural and synthetic sequences as well as
sequences which nmay be a conbi nation of synthetic and

nat ural sequencespeiid BescAplidPéBRY IFRAtGNCes are not
limted to pronoters, sone useful regulatory sequences

30 i ncl udeSABAgepPresanisan igmpertettaublic healibciopranp dsitg

reg: t ' j £ S, Viral
BRSSO o bl AGISRASU SABSTRY Bioayt
nuopmetunile teeithee preeenthiir chntesl Mititdr Spiiehe o £xIRscEidn b1 ARS-
the codin sgtgg nce by p{ovi ding the recognition for

RN&O Yol %] ¢ gtisetally ampestant dug i the abiiby ofy ARECoV
coRARRH AR byl SRR ARl A% okt i Bl R ELs

transcription initiation, such as a TATA-box and/or
initiator that is a short DNfgsequence conprised of a
TATA- box and ot her sequences that serve to specify
the site of transcription initiation, to which

regul atory el enents are added for control of
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enbodi nent, a construct containing a vector and an
expression cassette is forned upon insertion of a
wauaals@ie3aci d segnent of the invention into a PETUSR004/023345
that itself contains regul atory sequences. Thus, an
ex | ]
ey S RUSTRISELGR stEmbl BPie BRI AR Febblh F nd ke
comreteiniaf § ARS3Ub Nt Thy pseem énvertiornalso proaideapbBpeptides that
connercia%é and w%thods for their yse are known in
t h&OHPSPOPGIHLIRING A1d SBTHGE I seamenis of Aming aeid seqyanae of
COMRODiltd SBGiPHIE ARSEGVE STIY inléiftioh B Hrbvifes iiBtide fragments
i nvention provides inmmune conpositions an accl nes
5t hand eenseyetive eatiants qftheispiles prateimof SR 8- €3Pais edditen tust
th ' hat_i.s ethologically. linked to.,severe acufe
r eg B‘?{ﬂrlécrgrrotf/enzsyaﬁl S Préd?mlé?mﬁﬁ Lha%p%vteénrogbon[s Svhigh cgrrsspend in
Themingasiesdq@siens thaepikdifoRidiunor al i nmune response
or a cellular inmmne response. An _inmune conﬁositjon
of the iThY&PIKe BYPtRiR s immorigaicbeanisadl is peasent ondheovtside of ¢

actk I ' ' ept i domi.neti c,
€ iitact RARDERY, Hins AERLs 4 LAATRAL corfod RS BT
10 or ebminatcoarhintzat views Helﬁ@h;re ¢lef virArhak ailﬂh UPIRSE I ﬂl 9$c? hifitﬁ! SQ@H.

contain.an adj.uvant that is not chemcally |linked to a
pol ypepti gﬁl 8?3%7‘@ 63.'31& ang P‘&W?S of the Frvieadon aider advantages
Coypdrank RANERIR spiRE pAfleih BELROPBRMLERIidshige {azﬁ&%‘ todllee
An i mmune conp05|t|8n can contain an agjuvan hat 1's
c hard balpblypeptides of the invemtiby preyirpdiecd preargeden duniginesotuble

R oL o e s g T puftioBo o iicish &t vt
15 of nithe spikephdteidrbetAte McyLah BE niHdE t@hPRINIRLELY bésERdd: Yo

acceptaBIe di luent or carrier. An inmune conposition

negesedatian whee edménistersd yem aimal. (The pplyppptides ofi therinvantion
' j L.ypept i d ide . t .
DU PR e N AIB R e g e

coartigend foadticithe imafunt haponse vightaainisstered tb B animal, such as a
conposition may be conbined with a pharmaceutically

act¥ptthbl e diluent or carrier. Exanples of
phar mac -gabiy #AaG : ' . Qr.: [ .

20 D TR RS B O e
phargighat datby be esbdsalfomel{EBSErinch andjanensd corhpitions that

phar maceutjcal |l y .acceptable diluent or carrier is
5 er P p IR iR PHEOTHOTD %R 1fFed BHBISARS-CoV. In

adgditict HRtheMmtBA Grd¥fides i tﬁ&%ﬁa&e@& F}ﬁﬁé rotein of
practices. Pharnmaceutically acceptable dil'uents and
c aPAREe0 \awhighithayalee udetl te tiagndss, inenwszg eyd freat petvens
usecl har i\cal conpositions are described in

2 Ré%#ﬁ%?gwﬂéggﬁggﬁggeutical Sci ences, a standard
reference text in this field. |Immune conpositions may
contai.n adjuvants as discl osed herein and as known in
t HEetHHEONSA| uni num conpounds may be used as adj uvant s.

Such al wuyin i i Lumin dr oxi.de
oo AT RO BT dina s Sl B Myl BE i
i dnhgrac'élsl &eriumhmie(te@@}lshdto palayigat i Alearigepf adjﬁ\aefrﬂéiﬂﬁﬁ B¢,
peptidoni netic, coupled protein, inmunopeptide, or any
30 ¢ oﬁ%ﬁﬁlﬂ%ﬁ‘gﬁl i dmapnopafidsyandyapnunedtagepdpides of thisiuventan.
afl\rxllaétléﬂjlﬁ% CORAUNGHLAGHQY %ﬂe& f&ﬁ&@@ﬁﬁ% %%é%%p,id

Q her adjuvants include po osphazene
DGataholisng,3uple asalptirush hyddoxide oetinydra il emd4 kimelator of

carbanoﬁg%ggggéiééﬁg I , 185 and

l. (U, S, Pat. No., K 5,6 283 5
i bdBiedells beriowis 8 Trapmcierm
| mbgreslbaiéhrRipréteihs. SRAbRMAJuvahtdHH\QhER]afll A% Yilable as,
ol i gonucl eoti des cont ai ni ng unnet hyl ated CpG
di nucl eotides ("CpG') are known in the art as being
adj uvants when adm ni stered gy both system c and
nmucosal routes (WD 96/02555, EP 468520, Davis et al.,
J. Immunol , 160:870 (1998); Md uskie and Davis, J.
| munol .. 161: 4463 (1998). CpG when fornulated into
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Vacci nes can also be fornulated as a |iposone. Such

formul ati ons are known to those skilled in the art.
waizpgemss: A Practical Approach. PvRCNew Ed, PRI/US2@®3823345

(1990). The invention also provides nucleic acid based

vagg} r I .

{ oot S Fro R IR Aei@ A SARRL nRCoRpREDAN ATt (Pifpo
ex elwbbtatom:snlacﬁ(nt chah ) Memko&dj@vana% @xprc98d €ompany, Inc.,
poI ]ge aw n I D _NO 13, 14, 15, 20-59,

Pr §E€5‘ 3ol Nenu@ hydseride geli (@lmor an
anla[(ﬁhm‘&dn o§pH?a%3 |sﬁi:s%f%ﬁlcgm‘f Qfbhtdr Ye: Eﬁ‘ﬁfsoﬂ}% Spe an of
pol ypepti de, ‘a peptide fragment, or a coupled protel

Sof agyate fiyresing;naey sugaa datiozicAllynar anlorcaly derivatized

T e

pr mces)ph@pnbryanpidgae BncDﬁﬁSAnC;yﬁﬁnﬁ@sh@h 84 6M- C@F%fr bG8 ikin-
by the nucleic acid construct and ‘the encoded antigen

i s 2 /25T BaY alsadetusethas adjw@nisnt o an i munogeni ¢
pol ypept b sponses. A feature
of nucl éb?ng%n veg%:ﬂcsz?dnsérgo%gl% g’h %‘aﬁc 9{) U Ry response

10 eI upon arrtgeﬁicrohﬁl@eng}ﬂ Booesiatple, ka0 ki, bl lhmmals are able
e responses occur hecause the nucleic

ac i ‘gpré? E%?&@&%@P@%ﬁmoa&t%n@nggm% gleglleage. | Antibaslies raised in
cy I

o PRl of 6 B AR B oM HOIIRO fe AL S e o
[ nehﬂmn@tmbswea!ct@p@ nucl eotides that are recognized as

foreign,by, macr gphage Th y elicit an_innate
i mrune sﬁ%‘ﬁ?g ﬁﬁg’ m?aﬂéﬁegeﬂi’gﬁﬁf PYedeic AdHRNA or DNA)
15 Thefagbiadeio Ml Siptidaer feptide HapRen@ihEinkeridnye even

when admi ni stered w thout adjtvants. Direct Injection
of an eRpreasisr mt@a"s@&rs 0 4 pelyppdptide iyt basbe omiplesd with a

o PR R o RHIRE rlinchlifs B8 e nfir iR Ao algd bicein. A

excxarrﬂSISprategﬁmey pe o6kitid to BIyrepied &Giptds ﬁlagﬁeﬁfﬁlﬂ order to

di splay fra ments oft he expressed antigens on their

ce1n|°fe§%ﬁthaé biligyyet the impguppgeigityof ibh%n weptide phpdritidy
cl WHG -k e e Nucl
20 ac?%’é%%nrtlgt ruct er pgg[r?ﬁllbrﬂéfalk d %%IM_L@GQ 4 63 &éq)‘("P ?T%r‘erepﬁ
ef fragment td yrolwidei andgl oihil prowideseforl mfmbﬁfol‘ aete@idnosf th®
the i édectlon&pf t he n’[L]ch;I ei c agl d construct into an
ol e, 4o 5B % VY S P cpe gt At PrOteigr il s
T ppielIeh polyperiddch puide BRI EaY colylpd BRA] Snicy

( 1993hen ben@pla@d dmphgh intaradtioa witleatidiendr desectddatiginish uge of a

in he effici of, transfer b u fold.
25 TSR et Ao yRint e ratggm%gt igbgind

t dnogigiboéy &1 Bedoupled 4H b

(rgaynko an?j@ﬁv\bl ff, Vacci neY)b Igltglgéﬁ?e% é\?}l?ng‘geatea

al coupled proteiaibat ishaumnd byshe agibody 9ayoh blndmrtb@carnér protein

ot 18he L 8 have been enpl oyed to transfer
nucl eeTc gwa&)qconstructs to nuscle. Such other

t echni dﬂmnvembu dﬁccfnqia‘ssl% lisoddted/ &CduBEtanti ANGW@MIcH Rhicleic
30 vec%g 3nd Igg cges. However, direct injection of
RfRtifes polyprrildsy peprpteinsy 1 ghe aosterb et thebresentdnyension,

t h@Sesolfdd \HREMi T HRE) @N&'&SR‘NA fhg?e@ﬁleeo'irr ngoﬁ%% glypeptide

expressing foreign 'nucleic acids In ce

aG$ a n‘é‘dﬁlgtacldcwﬁcmldwleaﬂhﬁmmeteemledon polypeptide that exists apart
ngﬁggagkcall gﬁé arrier. Phar ceutlcal

ac ce A }r % Srle ? B & Brodustoh prigre Anisolated

v @hbl@ic%ldMJDNm n#l€cutd) RN hR 1dcale cﬁ‘%ﬁlﬁbﬁﬁd&hh? Q)flgﬂn%

human or ot her manmal i an subj ect, physi ol ogi ca

saline. A therapeutically effectlve anDunt IS an

anount of the nucleic acid cg@nstruct that is capable

of producing an i mune response (e.g., an enhanced

T-cel|l response or antibody production) in a treated

animal. As |s mell knomn |n the nedlcal arts, t he
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m croparticles approximately 1-10 mmin di anmeter can

be used. The nucleic acid construct is encapsulated in
wohews@io3er oparti cl es, which are taken up by PCT/US2004/023345

macr ophages and gradual | y bi odegraded within the cel

t hey

DR 5 PSP DS COh RS, e o

c elttansgemixt st caAhyAf purafodd’ ﬁudemmbﬁllmoleéula, prptidgipolypeptite or

t t h |
oyt e yhetects shbrsnbily dee oFaloncriludrenaieras o
CORGlthlGh&li®a Wvﬂ%ﬁ ProtRREPRY ?éc@ﬁbﬁfaﬁ%cﬁrﬂ%&st H536stantially free

delivery vehicles or coincorporated
St i 9§ geensigalqirequsaamon efberi cbemioals wherathiemitajly sanﬂtredlmdu ITaone

. Co . ared that osed 0
macHSRREert 30 BRI BRCEE: Acifs B oF SORREe ey ank
el elod meiiahdid (1, eqvdceiocited ahe 5PRIAB' bndsYTHenRididcid)
to.a ligand that can bind to a receptor on target

celi the g@ﬁ?@%ﬁ Ialﬂé ftthgprgagismdmym whichihe nuoleig acmlas derey,
Al E’% ﬁi&%ﬁl
b ebﬁgg | e\}}é e us eo ‘Eim%érﬁé ld?ehlg&g&fl Inl‘S'1 glg}ec § I 1}9%1% %gn

10t r sostein lpstsnbmmmue@ ith, 24 ks, \3 lfhl erkbm &b, (0TRED, &LmthﬁSf a B
ndritic cell specific

T | ynph
TR%BHE %Sﬂ‘benﬁ Sls@ OC% ally ﬁfﬂ&kf REUGlpiS agionpleclp dhpanemic
t |
o b B g 05 450, A e
aolypqpmlelhass ilﬂ)@@ﬁt)lally frébecoficalbelat inaterial mo1unemeﬁasuons of
be based va

e PIPT, EBREC oY PRR: nTEIBr b eboifaDYh Abth AP 0w

15 n ugdyedr9 vassid) efddatantifitidelRbteR. Whéethe pRbtefn VT the invention, or
Bre33|on of a polyﬁgptlde a peptide fragnment, or a’
iglegicably gedyqpestion therdofvie racbmhinapdy produoes, preferably culture

it A | SRR 5o STRA0 2 p 0Tk oEs hT) Abokfigny of

antiegeicyl pesorsors\g: nbﬁl-ﬂrSteﬁﬁdf iatepext biesaidgle, i nfection
originates at the nucosa. Lieberman and Frankel,

Vacci nelhogmapelyneptidearpiide sedprotaimare uspd inserrhangeaplpe
20 tregshornmed with a nucleic acid construct that

provides for the expression of a polypeptide, a

pepti d eAfpea@dmmnpolmepad@Yfmynmdt"msaisai nereﬂnartefe&d oG 16§ thdh

ol e BB opotiert oLl K Ramplas poebhty
Sypslyppede Hagibit @hmswatamaa%aa 2bt lehst 3@5&’:@1{ E@éas@ Bbout

constructed accord I Ng to net hods re orte
L| %k@éh&@trabawdl OFpllehss labouy20citdenst abzm 20,07 1a0:M2)t 40 amino

ed, as ector fo.elicit a
25 cyto gglk%:n%ﬁ}f ﬁﬁ%@%ﬁ@%’@%ﬁ thrga o%§ @XQBB{ enfpepeg may be 6,
COT,8n6Vi0, Us, 11)a8, CEUSERS, 32 V&Rord G £&§spiw1a{ yThere is no
sy ndro Pasetti et al., Infect |nmun. :

( zms imjiio thersiareofaneptids Fagmensr H@a@@cmm smye dmebodlments
t t.h
: ﬁﬂé@lp:fjiﬂ§ ?Q%rgg%t?%es gsotﬂXr?gg&uF 569 ar{n%u rﬁ%ﬂ% I%ES tharbgl'iuﬁt 400

oramiag e¢ide lesarthdneabadd 00i Bhiao ecids)bﬁlebsyth&li abviit 250 amino acids

|nt aven [ i nj ected subcut aneously,
30 r}P 2‘% E?Fﬁ'@y a}%ﬁ?%‘%eﬁ%%sm icif %lm@@tramoyse when
l ﬂké@tﬁﬂb&ﬁbt%ﬁn ahidal 2 AR
intratracheal ly, ore{l [ré}te}%ghh fra%gérrlft Jdﬁ% %)mtcaél of
t h@rmmmreﬁpgnwdm mnclﬂatugancbapmidmlompeptmn rﬁagmenf in

p the nature. of th ctive r|nc

P RGRIEGEOR wtHh 't p Bl megl ol Bicobplef it adfuvant,
p &mhlpdpﬂiﬂdmigm‘ent mau ¥ ®dpld & &*sihlhd: seTdnQPERlic 46id %etyl
vacci ne; or the adjuvant that is conbined with th

af orenmenti oned nol ecul es. Adm nistration of an i rmune
conposition may take place i1 a single dose or in a
dose repeated once or several tines over a certain
period. The appropriate dosage varies according to
varl ous paraneters. Such paraneters include the
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fragment of interest as the inmunizing antigen. The

pol ypepti de or fragnent used to i nmunize an ani mal can
woeod@oozed from transl ated cDNA or chem cal syarhssiog/ 023345

A pol ypeptide or peptide fragnment can be coupled to a

carrier pratein, if desire Suc

c 2B of Bl Ao AL REELIE MaRBi A PR g e pgnd. and

pepid Bea p&idedamkey hol e | i npet henocyani n (KLH),
thyrogl obul i n, bovine serum al bumn (BSA), and tetanus

t oxoi d. The éssmpiselublsr @8 uyed hergin Ficrg é@ etablhtYrﬁfm pokypeniide to
r
ob Pty Eafh un PulBle Gruher, Tor ol TONAR nepil s o mixed
5 f usstithedn aquéodslmahulﬁ auctethaing lleast da&eténtathie portion ofithe peptide is

| ut f t t h.th t]
eBeset if I ganqusrEe T AbE Reptidenayien dleciel Brongh saeof
| S HAHR tec 8s,QhicIBle alblsoﬂbﬂnéerb? 1i3ht, ﬂ‘ﬁ’b}e'scéﬁ@é’%@gbﬂlt to bind

various techniquies conmon I n the-i munol ogy art
pudyds, ﬂmtabdﬁy anrbdoce sﬂynme)ns,raatl ithoenlikesf p ol ycl onal

anti bodi a ,meL s .monpcl.on ant i.b d|e

ot a e B ey sh e TR S R o ARG R B 4 Fgle
101 méﬁ'icﬁfé' &R%cﬂ@&% not P@keRload Bdn Bife é}ﬁfo@éewé%rdmgw ahS

al so p033|ble to use the anti-idiotype technol ogy

pr eetilody thai specdfical ly bindsiie dipelypaptidervid ind togan @Mpp@ﬁ@t

For_ex I p

s R s pEPr AR5 o TR B Pl R A Rles

bi ndi ng domain in the hypervarlable regi on which is

the "inmage" of the epltope bound b the flrst

nohoc| oBalypeptidepeptidefragments, sgupled, prof BPeRides,
1510 a polyg uo}ﬂlﬂenegofﬂﬁeﬁw%a‘ agnent i s specific for

at | east e portron of a region of the pol ypepti de.

Fo r exaffhe imventien ploviles & polypepthie verith hasrammuna aqadptq@ace

gment to generate appr.opriate ti bodie
BoERPSnfah B Araieo SR SRGRS ebibF SPIRE REigiadon the virus
g YARS! Q%\Q%Hit'lp%lsﬁcalmﬁﬂ&tiWﬁveﬁrﬁchﬁ%é pifator @ﬁldrome

gnent s pol ycl onal "and nonocl onal antlbodles
p r EpARAY i A memeseptahyc hoingl acihsebowe e‘spnosndﬁé by -SE{Q)WINQ} 1

20tho e skilled. d%ﬁt %ﬁ%een g%{ Pr oducti on of
Pol' Feosr?ﬁ}ler}ﬁﬁtl? grg?’ ed brlopAor, Y AERARSE- " Pr ot ocol s
( Manson, M@‘dFLLFM@GS‘S@S@LCHQIIHWEDBVQA@NY9Q‘QH,TS@MIRGQ'an
al ., Production of Polﬁclona Anti ser a

et )
Rat s, 4M ¢EPREd FR&Rs fer§TO HF@PFé’ﬁN"ﬁﬁgﬁogéNgTFﬁNPV
! mmn%'l"%ﬁ‘l@%%%ﬁn A%Ef(sﬁﬂf(f&%%ime‘é@l\lﬁmaé@sﬁ&%wg
i ncorporated by reference). For exanple, a polypeptide
or pepﬂl&vaﬁa@ﬁﬂﬁtEL@DNEF@AUeSKPMGEQEHTaMEﬁENAﬁ6§E

25 P hootir P AGRRE Lo RErEeRBS BLREF ARG BEF BN Bt
the aphmabprbyvRbe® periedikeak! xr.pRorNeiranaRaaniralbgdi es
specific for the pol ypeptide or ti de fragment may
{hen283 POPIHOZSAR, SVFYGIRKAR! TSMFAYBRNCE 51 TDANREEE,
al [ BEhY NGRARRLAY RBIYIHRERG DRENRRIYREPLELYGRAENTT

pept i ragment coupled to a Suitable solid support.
The peepNLEPFGEVEN ATHSESYNAW BRKKHSUCHA DYRFIMYNETFES

conv [ e [ : '

0 To78p Erraencar antipLEER RuviBskiPy gB0eniiee
Har | ayiebraviapiity Regbegmcévl ahanakarpaMrgrakyNeage
726 (Cold Sp rln% Har bor Pub. 1988)), which are hereby
i ncoffér BYERHERLREF EERREENVEF| §PP9" PRORECAENEYWPLND
ant | Badi 9rqanRecORLRlReYyRY bBLeRhPRGy-ESKICRL
conposition conprising an antigen, verifying t
presenaeKNDC&NFNFNU%LEGWGMGEPOSSKyFQ@EQQlE@REV§@me
sanpl e, renoving the spleen to obtain B | ynphocytes,
fusing the B I ynphocytes with nmyeloma cells to produce
hybri domas, cloning the hybripdomas, selecting positive
cl ones that produce antibodies to the antigen, and
isolating the anti bodies fromthe hybridoma cul tures.
Monocl onal anti bodi es can be isolated and purified




by honbgenous suspension culture in an air reactor, in

a continuous stirrer reactor, or inmobilized or
wenvwsapesd cell culture. Multiplication in viveCmag2ie/023345

carried out by injecting cell clones into manmal s

hi st t

osyngee e S A o, BomvAVIROR g

tum)r6$Dl OO TIEE AL Hptr@mmm qmmE@wQMGdLIaGAE

P WS AR AL e
to tlygae a1 Ae ARSI AR NFD @%@rﬁTﬁvM¥WV§MNRTSVbC

recovered fromthe body fluid of the aninal

SAnti Hé’d+ é\E’IYZ:IéiGQﬂTﬁo %@%@@M@%%@éwm

|nnun|ze Mﬁt antlgen such assgﬁﬂblypeg¢£@ﬁ§

pept isde ﬁEHgﬂﬁWKVﬂﬁ:PHHMSENW&BMEIE@LGEH&WNMDOQMKEMQKENEL
|solated from.the spleen of the immnized organi sm
Tot alt ANA VI EILOIE SH AP IR o SHTBTASITES CAGAHRIAT
cont gigie AMMAVRING & dvaloiv RINANOR JTRXRIFRE K E!st]Led
( into conpl enentary deoxyri bonucleic acid (c
10 c DNA S@rc GHITSE ALK Ly QDVABIONAOSY LIRS VEDLiSSe NFIGRTIS samn

h h e

phlyl‘gfe:z?* TN re%%%%%é%%%iw ﬁ;ﬁﬁ@ 3
chai I RQBRANLAMTK MIEEVISOEY) RADFCOETY, B Han
heavy chajn a Ilflcatlonﬁ%ﬁfducts ma E% | i nked b

spl i1O& Lo F¥MEAE VetVe FSERNBERA SAEHE APEERYIFSE
S€q4eRq e ARHHITYRNC FFo? T3 THUNTIRSENBRH 9raTE:
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ACCGGTGCACCACTTTTGATGATGI TCAAGCTCCTAATTACACTCAAC

ATACTTCATCTATGAGGGEEEGT TTACTATCCTGATGAAATTTTTAGAT
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A A G S

A%F@P@@TWH@@WWM@W@W@MI%%

TGFW TT@%%%@TTW%AATT aracteristics
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VVUDDOVXEV XOVXODVXXVIOXDXXXOVDVXVEDVXXOVXDOXOX

RS W%m nucleic acid

oVl memmmmmmr in a host cell.
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TAAATGATATCCTTTCGCGACT TGATAAAGT CGAGGCGGAGGTACAA

ATTGACAGGT TAATTACAGGECAGACTTCAAAGCCTTCAAACCTATGT
WOAWAOANGAACT AAT CAGGGECT GCTGAAAT CAGECCT TCTGCTAAPCI/US2004/023345
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GGATCC GAC CGG TGC ACC ACT TTT GSl( ID NG 9), and
RetRAdBsertson ofcthesnuelqiaepld srgment dntartie wpmwé@ctgrscommg
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anino- t BirAmAdont sﬂtlonﬁatﬁ?&é%efﬁ%é of BE Wvadtiod S2)
fragnent, or a fragmen e spl ke protein of
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whi ch can be cl eaved so the excreted protein will not
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YGVSATKLNDL CFSNVYADSFVVKGDDVRQ APGQTGVI ADYNYKLPD

DFMGCVLAVWNTRNI DATSTGNYNYKYRYL RHGKLRPFERDI SNVPFSPD
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The di gested PCR product was then |igated to pSecTag2B

(| Ferr exayaele, a Goal [vedrank manbé Ersated Mat tlaesseas pdiygesideda
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i g&%%%lé%%% it _TD: gﬁgﬁ%ﬂ)n of the nucleic acid construct

5 TAALY SGRAIAR/ NBIGABAAL HUnPRAMV QIAMRENG, BMAOBAY FRED, 511

i BRAS Pinf St wsSiravsiibent TadtHlTREP, Povl o of g Gene,

r egipgh emés @)93) d@eﬁ é)faYn ShERrefBIHER BoughRoMRrede 45
901- 1000 OESLTTTSTALGK

LQDfﬁHW INIS_f ISSNI-’-@AHOES Two of the most commonly used

Yla ’S’I?[L)}! Oi‘%fl% ﬁ%%%ﬁ%w&ds%cm&owxm (Danko

10 GY h /BRI EGARREEDA/ L 1M I@@ = Davis et. al., Hum. Gene. Ther., 4:733

15

RNFTTAPAI CHEGKAYFPREC:\/ SWFI TQRNFFSPQPTTD 31~
116492988 Rembeafotiveyteshn nms\hwb@ﬁrmoyed to transfer nucleic

VNF%&@%%@% :umc%%l@ énc]!udzeorgtrov1ra1 vectors,

I\/FIaEénoﬁirIL\?TeS a'dBEiBVQHBwever direct injection of naked nucleic
SSI\/RG/YYP | FRSD
DL IQE Wﬁ@ﬁgbﬁmi%ﬁlese delivery mechanisms at transferring

SVPI N%TNV@/%LCDNPFFA@WH&

PMGT QT HNvicleBNARINCOES ¢ t SEHS! Administered in a pharmaceutically

VSE‘%\S‘?%fHL REFVEENKDGF Lcé }zp%p’%%lezc%edfrg gre biologically

F%ﬁﬁ%@&%l&ﬁ%ﬂ%ﬁé@ﬁ% for administration to a human or other
PTTFMLKYDENGT| TDAVDCSQNPLAEL
KCOREEL apisahj e cty SBiF Rxstsiogioalraline. A therapeutically effective

20 FP%&@E@@&%&E construct that is capable of producing an

30

YRR AP c63l Pedpdiidd ob Bftibody production) in a
QTG\/ I ADYNYKL PDDF MGCVLAWNTRN

DiXgasgE IRk Ay Ispirtkkmvmanthe medical arts, the dosage for any one

YT%@ G%@Wdébiﬁ%wmdmg the patient's size, body surface

@Mﬁ%Td@bHﬁWElﬂFb&ﬁ'ﬁﬁG\t’Mﬁe administered, sex, time and route of

PSS GRDVSDFTDSVRI TS . .
> El E%*@%& DR %{s@g\? frygedeins admipisiseedoneprrently.
AnDB@ag@@ Ll %?Uﬁﬂ%ﬁarmﬁ%f 9 f&r L QRiAS-HondFahuclei i¢ acid

resi ddes in bold (amno acid Rel ative to SEQ residues
1- a@istrpetds fiofnyaparaiimatgly H)éqcu £01¢ eopibOoiNEe nicleic acid construct.

This does can be repeatedly administered, as needed.

Numerous routes of administration may be used to administer nucleic
acid constructs. Examples of such routes include intramuscular injection,
intravenous, intraperitoneal, intradermal, intranasal and subcutaneous injection
of nucleic acid constructs have all resulted in immunization against influenza
virus hemagglutinin (HA) in chickens (reviewed in Pardoll and Beckerkleg,

Immunity 3 (1995), 165-169). Nucleic acid based vaccines can also be
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35 601-800 VNCTDVSTAI HADQLTPAVRI YSTGNNV
FQTQAGCLI GAEHVDTSYECDI Pl GAG C

WAMEHNVEL L RSTSQKSGVAYTMSLGADS PCT/US2004/023345
SI AYSNNTI Al PTNFSI SI TTEVMPVSMVAK

-le\lé 1566%%@%%% ¢, biodegradable microparticle or

YKWMXM%L\%@R&METE&R&HN%Z@@H&@@Q@SB by phagocytic
EDLL NK\/TLADAGFI\/KQYGECL
ARI§E I oyeRpRagiApp ﬁ&%'rﬁgmmmple PLGA (poly-lacto-co-glycolide)

@@W%@ IEWn in diameter can be used. The nucleic acid

5 NKAbﬁIﬂl@EﬁLeﬁ&'élfﬁiﬂAte@I{h Qigvdicroparticles, which are taken up by

AQAL W%%%F%ﬁbk N LSF\%IH withig thexeell; thsieby rglgasing the

ARSIV PRONBY IR, the nucleic acid is expressed within the
GYHL I\/BF PQAAPHGVVFLHVTYVPSQE

RNFﬁAQAD‘@BEWME@VHWk@f a nucleic acid construct is through use of

SW:I 8 NFF%%I %E%k%red by standard methods. The nucleic

msaau%ﬁ@hﬁ@ A dIdr it %nvm%uél%ﬁbéﬁfc\fmﬁ&
1- 400 MFI FLLFELTLTSGSDLDRCTTFDDVQAP

EuERpepificntfgpdies. Alternatively, a molecular

%@bﬁﬁ@ %L’: _TI %&W&éﬁ‘lﬁ@sw of a nucleic acid construct attached

SVIRY pINSIIINW e rie AGNTdclrOBIMRE-61/06SKlent forces. Poly-L-lysine b1nds to a

M FDNAF FEYI SDAFSLD
V'\S/STMM ndeegiopppdarget cells. Cristiano et al. (1995), J. Mol.

15 ?ngé%%ﬁi%@?ﬁv'@; {/S %L@ln@é&lh tissue specific targeting can be achieved

L KBY Thehisis vt ol DAMDESpdEficAtranscriptional regulatory elements (TRE)

ELK VKSF%%S’E%%@ or dendritic cell specific TRE.

AL RS i TRIE-46 X i¥wn géhompson et al., Mol. Cell. Biol.,
SAT DLCFSNVYADSFWKGDDVRQ AP Am no Acld Am no

Acila- 1843 (992 TiadieER., MM@@&I%%B@H@U@@ b b Exp.

bo ( Iatlve to SEQ residues 1-16)
20' de‘ al%ﬂ%?gi%l Sequence. ID NO 1 39 1-600

I\/Fl FL L FIThé Eveib RS gobldésiicrobe based vaccines. Generally, these
NYTOHTSSMRGVYYPDEI FRSDTLYLTQ
DL ERgsinescrlaietomisyohesdhpi\iapeesn transformed with a nucleic acid

SVEPRRRANAN QPGS Bibiqu of a polypeptide, a poptide fragmen,

PW@WG@WHEMVSMBLIBr example, Listeria monocytogenes may

HL REFVFK K
25 GYE?’ &vpggpm}gﬁ ﬁf@_lﬁ_n@wity This is because it infects antigen-
T:j%ﬁ@&kﬁ%%@ﬁﬁ% M@%%Fﬁ{@&mn originates at the mucosa. Lieberman
PTTFM_KYDENGTI TDAVDCSQNPLA
EL keRteskel YRaneIGRpRAPEI0Y). According, Listeria may be

RﬁPNI T \?@&E\/ E@%ﬁg@ \IéY&Q%Eyct that provides for the expression of a

DR X oupled protein that elicits an immune
le ADY KL PDDF LAV

30 Twmgﬁmﬂx@{mﬂg@qgﬂm the coronavirus that causes severe acute

Yd%@é&%%\e@ﬁ%@%%d forms of Listeria may be constructed

according to methods reported in the art. Lieberman and Frankel, Vaccine,

20:2007 (2002). Salmonella may also be used as a vector to elicit a cytotoxic T
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wWEEBEIL@B3EPCAFGGVSVI TPGTNASSEVA VLYQDSEQ | D AnPOm/UAe(0d/023345

TVCGPKLSTDLI KNQCVNFNFNGLTGT G
VL TPSSKRFQPFQQFGRDVSDFTDSVRDP

Ami no Acid Sequence NUMBER Position Am no acid

! d seq | . n -
1T P RRYGD o oP M beEl e FR MR i ol SRt
VFIripiztoTy, TRERMh ORGSR BEMQMRFect Tmmun., 70:4009 (2002).

NYTQHTSSMRGVYYPDEI FRSDTLYLTQ ..
DL F(LJ;Il:'Y HAY wqqng@;%pmoppf%gme may be administered by any

G YEANTRSIVYRGYECTTAESO: vaccines, F -
SVPI NNSTRUVI RACNF ELCONPREAVGIC ccines- For example, an immune

5 PMCO@PPRItDIE DNAROT BEYbSBlFSisBered orally or by intravenous infusion, or

)

g@?@%{'@g :%@;%ﬁﬁﬂy, intraperitoneally, intrarectally,

TNOitAva N kDR AINTISAMYY EMERYcally, intratracheally, or intrapul ily.
| Kiera Sty i TDAI\%@&&Q%PLA Y Ak, of Intrapiimonartly

EL Kbsvkarep fiepadaimrtioyratedepends on a number of parameters such

\R/’EEF Mﬁ%@%w\é@% identity of the polypeptide, peptide

10 SATHSENBLCHEMCARDENK COBME brotein, immunopeptide, DNA vaccine; or

AP GVI ADYNYKL PDDFMGCVL AV .
TR KRR PeIpb medeyithpshg-aforementioned molecules.

RDXGNNPESERGRRCTP - nas -
voE o (%l A QDYR\/VI\ PR HLE%%QHOH may take place in a single dose or in

TVaGPLISHOILeIMHPE\NESNeNGILTiSE Gver a certain period. The appropriate
VLT PSSKRFOPF DVSDFTDSVRDP .
KTERSaER)Y W e partauPaameters. Such parameters include the

15 VL ¥ bal lﬁ‘éﬁ@&‘&i&lﬁ@@fEﬁ@t@%%%um% composition or antigen itself, the

20

TGNNVFQTQAGCLI GAEHVDTSYECDI Pl
GAToda svHiryBIanRET SIS nigteytivviithe presence or absence of adjuvant and,

Sﬁ@%@éﬁ%%ﬁ@ﬁﬁ{%@%@%ﬁm effect (e.g. protection or

SFEE &SR SG/ A JoRNh Y| rsons skilled in the art. _
KQWKTPTLKYFGGFNFSQ LPDPLKPT KRSFI SEQ | D Am no Aci d

Am no Acid Sequence NUMBER Position Amino acid

r esiy dueg .i: ( Q'RQ gﬁ'ﬁ .Rel atjve to SEQ residues
1-%) %élﬁ??‘?% %dsa??dlldlsbqull:‘rﬁ%;&éri DNO 1 41 1-1000

MFI FL L FTh¢ inSEaRinRGHdeAiQ8dH es that bind to an amino acid sequence as

NYT FRSDTLYLT
DU BT @i GAPh BRRS-S9, 60, 61 62,63 o  fragment of

CHEGADEYONY RANYEER EMW hereof, ibodi
SVBL NSV RACKEET CDNPE%%\%% ercof. Such antibodies are useful for

' PMBE Qlagmngis; DINARNEZRESY h SDASE SD treatment of severe acute respiratory

25

30

gﬁ%ﬁ%@@@%ﬁ%& the antibody binds to a peptide

TN d SO BBADISB6F SOAAREYGes that bind to the P540 peptide (SEQ ID
LKPTTEM_LKYDENGT| TDAVDCSOQNPLA

ELNOS M arehi gl elientsia-m s astect spike polypeptides even after

Xﬁ%@?@@g@m&%@gp antibody preparation diluted 1:10,000
=8

SATHINDIGRENY YARS
APGQTGV| ADYNYKLPDDFMGCVLAWN _ _
TRNPDA Ap91eombe pagericRmRg an intact polypeptide or peptide

$%%ﬁ?$lé§é@!§&€ﬂ? %%Wanﬁgen. The polypeptide or fragment
TUGSPKL BTDIN KNGOUNFENFNGIBE@Eved from translated cDNA or chemical

synthesis. A polypeptide or peptide fragment can be coupled to a carrier protein,

if desired. Such commonly used carrier proteins which are chemically coupled
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VL TPSSKRFQPFQQFGRDVSDFTDSVRDP
KTSEI LDl SPCAFGGVSVI TPGTNASSEVA

WOLYBEDVNGT DVSTAI HADQLTPAWRI YS PCT/US2004/023345
TGNNVFQTQAGCLI GAEHVDTSYECDI P

G SRR B ety e Tiprocyerin (KLED, thyroglobulin, bovine

VAKseSDaINMYIiOESST)EaifdMetdn@ly t6xoid. A coupled protein can be used to

QU PHOUFE SR G OPERGHF 1o, or & rabbi).

KRSFI EDigk g MY ekbclonal antibodies can b furth ified
GDI NARDLI CAQKFNGLTVLPPLLTDDM o n be further purified,

5 AAYreYav et Ay Abwirsacand etiition from a matrix to which the polypeptide or

%ﬁ?%%%ﬁ%es were raised is bound. Those of skill in

QNARALANTATYVIhA v ONCAaRI S Lbsommon in the immunology arts for
RLDKVEAEVQ DRLI TGRLQBLQTYVTO QLI RAAEI SEQ | D Anrho Aci d

Anibys fingtion and(py eprceniiBER mdslanabantiheiies, asoval as monoclonal
! . . . A .
| “Fulbfes (Copgad, of AT T echEbAldalfs utmitiolos, 465

10 MFIIftetstiehte] $SSDIin¥Por koY erence).

NYTQHTSSMRGVYYPDEI FRSDTLYLTQ, | |
DLF(LJFTII:-YEWP@P APFpI? EaNs heprpidiotype technology to produce

G YoMk RGYMEGRE NS ' e
SVPI NNSTNWVI RACNFELCDNPF%%/%?(GPMPC' For example, an anti-idiotypic

PMBI@bEIbhhIFDNBEdYCHRdeio ST SinBnoclonal antibody will have a binding

VSEKSGNFKI FVEKN L K., . . .
GY &%@gw ﬁf@%@}@h is the "image" of the epitope bound by

15 TNERAids ARSI WebaddAYFVGY
LKPTTFM_KYDENGTI TDAVDCSQNPLA

EL KCSVK @rempkatyveiighieronrgdiny to a polypeptide or peptide fragment is
VRE ENATKEPSVYAVE . .
RK%%%%%%%&%@&IOH of the polypeptide. For example, one

SASKEBIDEA BN CARSEY K SElMB@agment to generate appropriate antibodies of
APGQTGVI ADYNYKLPDDFMGCVLAWN o
TR RNy $Pictke pvention include polyclonal antibodies,

Kpkbedze:
20 $W$@%Ww%%of polyclonal and monoclonal antibodies.

TVCGPKL FheptasbkEdINE oAb AAl Gntibodies is well-known to those skilled

VLTPSSKREQPF \VSDFTDSVRDP . . .
KT B}tég)@%% rqgg’pmggggh(clonal Antisera, in Immunochemical

VL \ . :
T%%&W%@%%%é%@ma Press 1992); Coligan et al.,

GABradagyamoaiStdlyrSieas Y iiMBabbits, Rats, Mice and Hamsters, in

25 %@W&%@l}% IB%{?%I\{E)\I{§41 (1992), which are hereby

SF{at iz NTRE xR e, a polypeptide or peptide fragment is
KQWKTPTLKY (XEFN%@IIPDPLKP POLyPep bep &

KRepgctmLinfongAmimgAcstvrEYasly according to a predetermined schedule

W%@%ﬁ%%ﬁ@%mmm& and the animal is bled

F%Mﬂgﬁﬁ@%@%%ﬁ%@ sﬁneﬁ'ﬁc for the polypeptide or peptide
NKAI LTTTSTALGKLQDVV
30 PELRRF % mf@ﬁ%p@@ antisera by, for example, affinity

RLEMM hbih i i
al RA%%%L AI\A %%\?%%@E %r peptide fragment coupled to a suitable

RVEOHGEMENHE. VSFPQAAPHGVVFL HV
TYVPSQ f?;erTrE@aF;éi'i&H o% mor%%ﬁ%%?antibodies likewise is conventional

(Kohler & Milstein, Nature, 256:495 (1975); Coligan et al., sections 2.5.1-2.6.7;
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VFVENGTSWFI TORNFFSPQNTTDNTFVS
GNCDW G | NNTVYDPL QPEL DSFKEEL

wOKYBKIWIBEPDVDL GDI SG NASVVNI Q PCT/US2004/023345
KEI DRLNEVAKNLNESLI DLQELCGKYEQ 3 17-100

%ﬁ@%ﬁ%&%ﬂmy Manual, page 726 (Cold Spring

NHTHEEDH\I B KIXB) ) A SINARB Qo Jor Aed hpge@‘eneﬂcegmﬂi@y,
Aci d Seguence. NUMBER Posi ti on. Am.ng aci resi dues in
bolraorzog%nﬁbané@r) leReaTlg Quiaipesl kyrmiqcag Reswith aepmposition

ID%%I_{[P%%I\I} a%'aﬂﬁ%n1 EWyfe%Mof dnifbad préf&tion by

5 DEIrEIRSﬁﬁg‘dls&'mﬁnﬁ%{ $biG@ERElThe spleen to obtain B lymphocytes, fusing

ﬁ@lpv' RS YFAAT%\?M to produce hybridomas, cloning the

FE oihasY &ﬁé%gkfﬁ% il that I:produce antibodies to the antigen, and
EYl SDAFSLDVSEKSGNFKHLREFV FKNKDGFLYVYKGY 45 17-400

mm@m@m@g&ybndoma cultures. Monoclonal antibodies can

E% %5}&%& PFYS'\IXTXRR}QT@W&‘%HWN@Wy of well-established

10 PNPt& hiMvb$2AG0h FolAONRIChARRNEL T hitiMitl Ph¥matography with
NCTF EYI SDAFSL DVSEKSGNFKHL REFV
SISk psteyrsiromatography, and ion-exchange

éﬁi&@%@f&@ﬁ%@k@@p@ I 1-2.7.12 and sections 2.9.1-2.9.3;

DA\BBﬁﬁ@‘dPh]AEEluIﬁﬁSWEI Ibi§andglobulin G (IgG), in Methods in Molecular

%ﬁ FPNI T I:Na Press 1992)). Methods of in vitro and

15 TFFN%%@@&E%N@%W%@%@WWI&B%% f6sEQ11ed in
DRCTTFDDVQAPNYTQHT SSMRGVYYP

DEItIRReDTMVtpGoRtinFR Y8NVGHF B carried out in suitable culture media such

Nm@&%kﬁm%@wg% or RPMI 1640 medium, optionally

FE $tHed ¥otaiviph il HHM dniblaich as fetal calf serum or trace elements
NCTFEY! SDAFSLDVSEKSGNFKHL REFV
BynREnPgsspeh as normal mouse peritoneal exudate

TL
20 %% MW&Q’CS Production in vitro provides

epadtiany Ghd allows scale-up to yield large amounts
TSNFRVVP CGDVVRFPNI TNLCPFGEVFEN
AT Rﬁﬁg@&@@gﬁbgﬁ”@@@ﬁo@@ybndoma cultivation can be carried out

-||:- vviﬁ% é%ﬁé%%%ﬁ@%ﬂ air reactor, in a continuous stirrer

DFMWEAM%M‘E&BM&V&%H culture. Multiplication in vivo may be

25 Xt RUGK RPFERDI sg}lv PCT% mammals histocompatible with the

ﬁé@hﬂ-&éﬁﬁ’% %&%ﬂéﬁmwse growth of antibody-producing

Dm@mmghtmmwmem@mgmMmm@sm bits

NUVBER P
aci CF %r &3 gu &% ﬁ%ﬂﬁ%y%e%e&#%ggg%?r %F%{O%\S/‘Iéhleg nlg‘é%l e
I esiedltss theltedifod moedtlloray atibol Qg bdecGrRedEMER thd BdAYuid ofithe
17- 800, DRCTTFDDVQAPNYTQHTSSMRGVYYP

30 DERHPBTL YL TQDLFLPFYSNVTGFHTI

NHTFGNPYL BEHA %ﬁ%-g%é% through use of phage display techniques.

In one example, an organism is immunized with an antigen, such as a
polypeptide or peptide fragment of the invention. Lymphocytes are isolated

from the spleen of the immunized organism. Total RNA is isolated from the
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W/FGSTMNNKSQSVPI NNSTNVVI RACN
FEL CONPFFAVSKPMGTQTHTM FDNAF

WOICTEY0SDAFSL DVSEKSGNFKHL REFV PCT/US2004/023345
FKNKDGFLYVYKGYQPI DWRDL PSG-N

&gﬁkﬁ% ﬂl\ib %ﬁ%@@%@h \ﬁ{e total RNA is reverse transcribed

\JESEIbDiedlaiacid (cDNA). The cDNA encoding the
TSNFRVVPS VVREPNI TNL CPEGEVFN
AT K@ﬁ@?}?ﬁﬁ%ﬁl@ mmb% chains of the immunoglobulin is

l%a%%é@@ %‘IEG}E\%C ADYWQ (PCR). To generate a single chain

5 DFIW@WRNIGEQWW@{ fehe light and heavy chain amplification

YLR S R S Lap extension PCR to generate a complete
S p

VL SE&lLDARAT [h T i WYctor. E. coli are then transformed with the
NFNF TGTGVL SSKRFQDF(IJ:

DVWMMQ_PN, gptarddested with helper phage, to produce phage

%@F&W&%%&@ﬁ@mr surface. Alternatively, to generate a

10 AERYidp Bvd4eitiogh GNGi{g A EadrievibUHaR), the heavy chain amplification product
STSQ(SI VAYTI\/SLGADSSI AYSNNTI Al P
TNEE! by QvARIES Astraauence encoding a phage coat protein, and the

%@@W&W&@?&@ﬁw&a‘ PG Pl

Anierprefsingithaieay ohaudfu&‘&&i:m ephegitddBprtéin aid trasfomied avith
d i d n.b amn id Relative_to. SEQ.
il g e Sieh S Eplfiaaem aiashete Thegishide 45

151714 R h YRS &tablished in the periplasm of E.
DE FRg)s(’%Tl_Yl_TQDLFl.gﬂ FYSNVT @ peripasm o
Nl—l'cﬁhy\@hﬁﬁﬁkllb@f i oeadsN/iR® produce an antibody library with up to 10°

KSOVE L %%g#ncreased to 10'® phage by later addition of

NCTIEEMI&% s toB bk dREmMunized organisms that may be from the
FKNKDG-FLYVYKGYQPI DVVRDLPSGFN

TL ReengRu different trpgtRabntitndsm Algirgtognize a specific antigen can be

Gr
20 WQMF%@%Mue antibody library can be exposed to

TSbH— iivisbilizeV/ Bkt iYsh BbhibEtHMEMtibodies are desired. Phage that do not
ATKF PSVYAV\ERK SNCVAD SVLYNS
TEEXPDERISERENY tigen are washed away. Phage that

FW@AWRN%WOMIIZ“ on the antigen. These phage are

YL WWM@WM@H B¥li. This process can be repeated to enrich

25 Vtgg@?ﬂliﬁg p\émtlbodles that specifically bind to the
INF Pt Eﬂ—f ﬁ@%Fe%@%xpress an antibody that binds to an
DVSDF DSVRDP | LDI SPCAFGGVS
VI TREERASBEHR\orBminghewstiag sequences for the antibody can be

F@W }(ST@%V%%%& coding sequences can be recloned into a

STEMEE] MAY TV 0 BGS aﬁlYaiNbﬂ'dﬂnFéoluble form. In another example, a
TNFSI SI TTEVMPVSVAKTSVDCNMY|T CG
0 pstrEmane

hagohburrra kiatedty gelect for antibodies, such as monoclonal

W%@%@V@ﬁ&ﬁ%{ from SARS-CoV. Briefly, splenocytes

DA KQYGECAIDbiNARDIN AT Ninfected, or not infected, with SARS-CoV

DDM AAYTAAL TA
G_T\Q_LII:;FG% |chreate a human ggeT ibrary according to methods as described

above and known in the art. These methods may be used to obtain human
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GWTFGAGAALQ PFAMQOMAYRFNG GV
TQNVLYNQKQ ANQFNKAI SQ QESLTT

_ WO STUAHBBODVVNONAQALNTLVKQLS PCT/US2004/023345
"SNFGAl SSVLNDI LSRL DK\/EAEVQ DRLI :

TGRLQSLAQTYVT RAA
Semgég%@&%wﬁ%hw% %leli%elﬁl 8%%3 C?A\Z ghﬁl&?
( a[ﬁsg@ v ath S %laY@aﬂt&ex%Eera%ﬁbS‘di@ssar@ kA& it BRtaf drddave

si gn sequence. 149 17-1

Dmmmamfmssmﬂ Acad 801 89:3576 (1992); Kay et al.,

D%E%%DT %hml A laboratory manual. San Diego:

5 WS MK PEER dﬂ&ﬁ&éﬁmm Hybrid, 14:323 (1995); Schmitz et al.,
FEL CONPFEAVSKPMGTOTHTM EDNA|

NCEMBAF%I@V&&%@QQQ}RSWa et al., Proc. Natl. Acad. Sci., 92:6439
FK LYVYKGYQPI DWRDLPSGFN
TL LPLA NI TNFRAI LTAFSPAQDI W

GTSAAAYM%&K@&&MKM thay be derived from a "humanized"
DAVDCSONPLAEL KCSVKSFEI DKGRYQ
yT Niluparigogpppnoclonal antibodies are produced by

10 ATE@%@%EW%%&rmmmg regions from heavy and light

FWKEsIDYAREY globulin into a human variable domain, and

W%@éﬁ V\NTR ATST%%ﬁramework regions of the murine

rkl%%Yq"_h%-EI%‘ Ghfdod mponents derived from humanized
PATVCGPKLSTDLI K

NFNEENGME@[IMB’ ‘ FEsPOrEBRial problems associated with the
15 BYWKT§WCAF Ai—:gslons. General techniques for cloning

HARREThE ARGy SIIcHIMHaB{edolnfains are described (Orlandi et al., Proc.

AEH\/DTSYECDI Pl GAG CASYHTVSLLR
: SADEEI3RYEIGBP nwhich is hereby incorporated in its

Pﬁékﬁ[ e‘g@ﬁaﬁ@g&ﬁﬁo@cmg humanized monoclonal

EQQBMBBEHM&&M&@(H’JM%F%NaMe 321:522 (1986); Riechmann et al.,

FNFSQ LPDPLKPTKRSFI EDLLFNKVTLA
20 DA&FW(Q 2@5 W?@Wﬂt al, Science, 239:1534 (1988); Carter et
G IV TAcay RYUB5 (1992); Sandhu, Crit. Rev. Biotech.,

TQIWYE(\[SQQ)M@SN@k SQIQ}EShiEﬂ'unol 150:2844 (1993), which are
TSTALGKL LNTLVK

SNPORP SN RSP RUEABIY DRI

TGRL QBL QI AGHGE laiuiei &/ve esent invention may be derived from a
ATKMSECVL GQSKRVDFCGKGYHLMS

25 P@;MHBW@DBWWQ&MF'SWmubOdleS are obtained from transgenic mice

PRTPU CBISERETISKERT (R pERNPTSB e i oo H édponse to

DI 96# ﬁWﬂaﬁD&@eD@} RS/ ki DN elehd bk F Rt intatakhdakdy And Hght
Aci d An1no Aci d_Sequence NUMBER Positjon Ami no acid

r eshain dosi pie inGpdrced it siTains of ise devivesd from spbryqnds gigaell

éﬁ%@%&%@ﬁ%&m&w&mdb BEds hdav3indi fight Ghain

30 DEIdERSI[Ifd:.ﬂ‘hﬁE@hE REYSM\E)RERve human antibodies specific for human

NHTF PVI PF
GN q;ém% E@%roduce human antibody-secreting

FEthﬁa@ym%W%lwuman antibodies from transgenic mice are
described (Green et al., Nature Genet., 7:13 (1994); Lonberg et al., Nature,
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NCTFEY! SDAFSLDVSEKSGNFKHL REFV
FKNKDGFLYVYKGYQPI DWRDLPSG-N

wO s3I0 PLGE NI TNFRAI LTAFSPAQDI W PCT/US2004/023345
GISAAAYFVGYLKPTTFMLKYDENGTI T DAV 51 17-446

%ﬁY@W&%@%}%{m—m 6:579 (1994), which are hereby

HidaNpOb i 6 E?ﬁéé)EKSN\/VRG
V\X/FGSTM\INKS@VI [ 1 NNSTNW RA
FEL CDNPFERPSRIpagaenis of ﬁ‘gﬂm:entlon can be prepared by proteolytic

BB KU Rntion in E. coli of DNA encoding the

5 TL KrigRikh PLAh i otlFFRgIchikkeSRBEDbMdIned by pepsin or papain digestion of

\Y%@%(j?é]_)é é; TFM_KYP%@%IMS For example, antibody fragments

TSN @@3\4\&: SRR M ee of antibodies with pepsin to provide a
ATKFPS AV\ERIéIﬂz%\yS ADYSVLY N§ bep opr

TFRSTReoay/SamkedNiie)zSKNNibgment can be further cleaved using a thiol

TR R RSENN R PEpe sy s st vgowps

10 Amrélﬂltﬁfgl florPelpdeapee FAVBER 1iRséds! @préMided. 5 F£b' monovalent
residues in bold (amno acid Relative to SEQ residues

1- figgmensn lfeynativelygamenzyaigtie pleavage psin@pensis profpcgiwo

DE: i%ﬁ% _P%@SNVTGQ%‘]? agment directly. These methods are

NHHEseBYd B ISDohtyhtANDEK DB YRS 4,331,647; and 6,342,221, and references

WEGSTMNNKSQSVI | | NNSTNW RACN

FECeRRped e ﬁ\&mﬁf@?‘fﬁmﬂmﬂ;n :119 (1959); Edelman et al., Methods
15 NCIERYS, RGPEKR B¥emic Press 1967); and Coli

FKNKDGQ%E@E%YQDI R A fomio Press 1967); and Coligan et al. at

TL kedtioks PI8AI-RIBTNRRALIDAFSRAGD W

(D;,-I’-;\S/DCSY L KP&GM&KKEaDE%Ode such as separation of heavy chains

TSNFMMBEB Ht’h@ﬁ’*@ﬁﬁ}éﬁi\ﬁa ents, further cleavage of fragments,
ATKFPSVYAWERKKI SNCVADYSVLYNS - £ s
TFPSThRCGYSATR chencrbQygamtic techniques may also be used, so long as

20 WWM&% is recognized by the intact antibody.

YL RHGKL ReF-&Rp Ry WHERINEA bR Brise, an association of Vi and Vi,
AL NCYV\P

LNDYGFYTTTGI GY
VL Sratps. NP %«wﬂmwmg&m_

A
C@M%Sé\gi@]g %e %%ﬁg%ﬁgel a Eu@ﬁs %ECSQ? resi gggs
1- illﬁérmcxiimutarﬁwu&icm ‘t@nd lor srege4Bmice. byl dheh@als]sdﬁﬁ ai? 757

25 B&M@%@T LL g4kj7\l-é]t,§) 55‘ Preferably, the Fv

TL ™
IR RS g, st o

nggsmhammsymmmmam) wmmmdad lm)yconstructlng a
FAVSKP HTM EYl S

DAFEI Y R g 5 e e P eand Vo domains

LWbQWBWH&WM@@@aI gene is inserted into an
PLG NI TNFRAI LTAFSPAQ] WGTSAAA

30 YEGmvERIPTTERMORWIENGHE subsegretly introduced into a host cell such as E.

pSC%C\E/’EE%?&FﬁE@%? i flieSize a single polypeptide chain with a

linker peptide bridging the two V domains. Methods for producing sFvs are

described (Whitlow et al., Methods: A Companion to Methods in Enzymology,
Vol. 2, page 97 (1991); Bird et al., Science, 242:423 (1988), Ladner et al., U.S.
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YAVERKKI SNCVADYSVLYNSTFFSTFK
CYGVSATKLNDL CFSNVYADSFWKGD DVRQ APGQTGVI ADYNYKL PDDFMGC

WORAANTERISK DATSTGNYNYKYRYLRHG PCT/US2004/023345

KLRPFERDI SNVPFSPDGKPCTPPALNCY

WP . )
L@gﬁgﬁggfaﬁx&%hiﬁéﬁénmmmgy, 11:1271 (1993); and Sandhuy,

L TEIRR TP Siptest QPR GROVDDF T
DSVRDPKTSELL DI.SP GC?'%\q/ﬁVI Pg N . . .
ASSEVAV Ry yrisagment is a peptide that forms a single

AVBL Y DRI QY Ekhih (REEMET FCDR). ides ("mini
YECD g},GAG OASYI—I'I’VSH%S%%?V )- CDR peptides ("minimal

S5 AYT99SEWADSBNIAS/S RMTY @ rtaiNeSh BLaFtructing genes encoding the CDR of

1 YR R SRRt i, by vsing the

pl pelyarerddE Ehiih kéadlibh tNYRESHEDPRTERE @6 HOA RNA of
DDV(%AP q;g‘%SI\/RG\/YYPDEI FRSD nmouse K chai n _
TL YRGSy Prefie g erbs (harnpkretalpMetingsy A Sompaninn to Methods in

NN RNV FACKERORRPE 1 et minal myc (

10 FAVSKPVAT@RHIO yFEiNAGNEFHROY Baebé taptedasd taxin. Such antibodies

15

20

25

30

DAESL DVSEKSGNFKHL REFVFKNKDX oly hjistidjne
L AR Y BB %@W%ﬁg@%{@é& that are infected with the virus

PL{HaiNs Etb i | i

YFVGYL KPT%&%%?%%%@E&%%MMQFlobeﬁ%n%l%
ActHantipody thae b?ldséqnhe spike pmﬁ&alf msjoro'mirmggaas aﬁgm gically
r eg| ' amno acid Relative to resi dues
1@"8%“?@ sy §°“ge "sefpdﬁ‘é?f-‘@ BmE gaypesqapled tas tofaaus ggxm
pl argl aimiMsTEEEH to laWdh inh M) fechbr B ik Afrementioned
DDVQAPNYTOHTSSMRGVYYPDEI FRSD nouse K chdin

T UsQOIbe fpry-cruptest antibqey Eaipughs seibind e g pertiva of a spike

N e S R U A Coingo i nfpted cell.
FAVSKPMST effiiibicidly FeDMARNEHEGN Infyetizi doapred 208l datectable tag. Such
TR BB DRSS EENT ClRgPc A58y o dsterting if an animal, such

PleelaMuhMRRA ke RAEE AL - :
YEVGYL KPTJI'FI\/LKYDENCIETI _%%@A Examples of detectable tags include,

QiiboAEEC T PV SIEE (DI GRYITBINEEAMNt protein, red fluorescent protein,

P FPNL TNL CPF TKFPSV . e
YM ug PERTPH, resqqBimarkers (i.e., fluorescein isothiocyanate,

CYatatlifie, Nl SreDMEMRIYNIED °1, 32p, 1257 i .
DVRQl APGOTGVI ADYNYKL PDDF,:S[;C , *’P, 1), enzymes (i.c., 8
vigalaRtoRidassA harseadisly ketRYidRBGS-glucuronidase, alkaline phosphatase), or

\lf\%ﬁ Eg@@@ﬁ%@%@%@%@%mw Methods to couple antibodies to
L NATRATIBIERKE SrenoNGQRVANIN. MarlowEE @Y, Antibodies: A Laborato
ECKLI S EDLH?HI;I&H%E? D Amino Acid Anmino Acid Sequenc
N&K@E‘R{_ > PB&S 1ol préngdadgor Bah- d88%). i n bol d (ani no

gglqﬂe Eglél@ti%;éﬁf\i%? al?&@'éﬁr%_k gﬁtgl%el]s'tgs He pSIFI ks a%dsplegﬁgé
DREZTRDE QARNNTQHOBSKREANEYPoNhE @fvighfied can be peptide or nucleic
DEI.ERSDTLYLT FLPEYSNVTGFHTI, wi t hout _a si

. |
NEFE CRIBAEE KERYE A RIS RRRSDEBS thagbnd to a po Ypeptide or

Wﬁfiﬁ?mgﬁmwﬁh%ﬂ Wi Mefinities that are oft
FEL CDNPFEAVSKPMGTQTHTM FDNAE | c° et are often comparable to
those for monoclonal antibody-antigen complexes. Similarly, nucleic acid

aptamers are nucleic acids that bind to a polypeptide or peptide fragment of the
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NCTFEY! SDAFSLDVSEKSGNFKHL REFV
FKNKDGFLYVYKGYQPI DVWRDLPSGFN

wO KBl PLGE NI TNFRAI LTAFSPAQDGW PCT/US2004/023345
GISAAAYFVGYLKPTTFMLKYDENGT! T

DA@%%@&%@?%%%%I D%%}%@ple affinities that are often comparable

AT%%WM@%%E@H%@K% en complexes.
TFFSTFKCYGVSATKLNDLCFS

FWKGDDVROPAPESIINE. ADVIgigacinptamers can be isolated through use of a

%E@t%@:ﬂ%ﬁ@wg@ﬁmﬁs The library is screened to

5 AL NEEARIININCH ST dddacIeW Y BdSs to the S polypeptides and peptide
VLSFELLNAPATVCGPKLSTDL] KNQCV
N= mmeppmpﬁhw oligonucleotides are eluted from the

BY_?B‘E @%@@?@Q 1 gments and are then amplified by PCR.

HA[T@ST}RMI; ¥EyGeifreqie@AcatibdE for aptamers having high affinity for the

é_l%g\/ %ﬁ@%@%ﬁl_k% invention. The sequence of the

10 TNEﬁbl@ﬂcTa-Eﬁ\/d\ﬂa RgﬁM% &R then be determined and cloned into a
DSTECANLLLQYGS Q_N LSE AA E 57 272-537

| TEAtaBSEIr AGfaciBute PFEEiucia and maintenance of the desired aptamer..

SNF ENI TNL CPFGE.V
%KF P%&%ﬂ d by mRNA display of a library that

TFESTEREY YAt Hﬁtﬂ:@ﬁwwﬁlclelc acid sequence that encodes random

FV\KGDDV APGQTGVI ADYNYKLPD
R%HWMKWDNA library also includes a nucleic acid

15 YL W@Y%W %%WP Phis library is transcribed using a suitable

VL PoFleNARASTIVIDGERRIZ RINDA bsINGQIEYAs N%N@hfﬁr@ﬁﬁm?éin%ntaining

BRI O RERE Eams g h e BT rHEd BN e
ACkiLsSRIIEAS Sre WNQ EPsitbl @R go% ng Ugs fo%_ﬁ fg{)?eﬁént'b%nds to

bold (amno acid atlve to ues
i délwtpdrqmycm iof) theel lnﬂzequoefnnnaanﬁxRNO\—pbpﬁ(ﬂb fusibf molecule. The

LTLT%%@DL %ke!si %n%& Sﬁﬁﬁ%ﬁ}?ﬂ’g@%&l}%g%fgs&TA
TKE@M%@M X YL YRS RNEL BN IPHIEHuSi8n molecule is

FFSTFKCYGVSA NVYADSF dormai n
ADVR¢retpeystranded DNA/RNA-peptide fusmn

CEARG AN BTSN ot et et ot

ALWM@%EH&WMRS are washed away. The bound fusion
VLSFELLNAP/—\TVCGPKLSTDLI K V. NFNFNGLTGTGVY 62 319-517
25 | TRIokgslesgranetiret Fropihprmiobiized pelypentisigs erpeptide fragments

OV RS HEREEATIL el e RpDHLIR selectfo

GVaptRvibi¥Ria PiigigRCAfiAMIdRthd polypeptides and peptide fragments of the

ATST%{@%%'&EW%%% acid coding for the aptamers can then be
TTRtERITMMISTRLR AN R ector. Methods for the preparation of

30  peptide aptamers have been described (Wilson et al., Proc. Natl. Acad. Sci.,

98:3750 (2001)). Accordingly, the invention provides aptamers that recognize
the polypeptides and peptide fragments of the invention.

V. Pharmaceutical compositions of the invention
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KLST 63 319-518 | TNLCPFGEVFNATKFPSVYAVWERKKI SN
contai ni ng the CVADYSVLYNSTFFSTFKCYGVSATKLN recept or

woizodiong3DL CFSNVYADSFVVKGDDVRQ APGQT domai n PCT/US2004/023345

GVI ADYNYKLPDDFMGCVLAVWNTRNI D

ATSTONYNYEYRY . o -
VPESPDGKP CTE‘E A@Wﬁs@&@ceuﬂcal compositions containing an
TTENEY@YVRV\BILBRElah NARMT MICR (iEER s Exaispth én SEQUIDINDUN £13,

ond TR oo R R RRRR S B SEh aDh acmsive
encafbmahdrber, hnt &pﬂaa@ﬂﬁ&éﬁt@é’lkza %ﬁ% %ax‘{‘%eln.clé H%ed into
or

expreSS|on vectors as descrlbe ove
Si s ¢Mbrodiments, tre angibodielinds toepeptidé/haviag sEQdD NO 58 or 59.

i SRBROEE AT B0 e D Foniaie CEROENCE S afchighfy oeetve,
l nahd datddtbe spikk bolypaistides Sy 4¥ee bﬂeﬁslé’é&ldu%ﬁ' %?é})amﬂ)le a

E}ect odomai n Se (residues 17- 1189) having

PAQ aptihady prepsration abdilutipa 1510000 equtd stilt actecn @plke |
pug@f g@ desansnenbrane domai n and cytoplasmc tail of
th 3)8 e protein deleted, fragnents containing the

10Nt er m ndhe @Hﬁ'rr(aﬁﬁiﬁchlldﬂ@oﬁﬁi)ons bBfhe (DRI

Mﬂ&?b@%}e afdddn
756 7 &IA%E%B%EQ@}SIS%‘@?{}I no acid reS| dues (S2 E?

an® s, hatd o e th gelatin Qﬁp&tﬂies«,@queous solutlons

165 pehsie, ﬁi@l%soﬁ@géiﬁg(?ﬁ?r%ﬁové‘ I ? Zﬁaﬁﬁ?&% JGRYEL shaped

sequence, and an Inte ragnen
C OP@]dmﬂ'ln @else dindwralsd 276 fofiB TnayIe@otrin IS 5uoh theetBe khigbody

d. d f f
i PR RGhe leShas i phne reiebdbegbnash sudkur sor

15 COftRIlADAS are Weﬁnbgﬂ' in ﬁ/S?PMéﬁf Ro’6 3@6 arflTh 0 I%‘Pérgnces

residue and n = 0, 2, or 6. The Sl ’subunit is
apﬁﬁ%@éﬂ?ﬁhﬁ’éﬁ}ﬂ encorrpassed W|th| n the S756 fragment
by + OP el ol AL SEEAL MG S B B ochlih B

subuni t rmuri ne co
whexampi, aqseols 9r it sibpession) nﬂ)hﬁtﬁfnstéﬁﬁﬂﬁﬁﬂﬁ @;f]rups or elixirs, or
cor O}QSVI rus OC43 (778 residues). See Gall a

P gFesented anmdaymuedugh fqr@owmtmwuh Watpr papthensuitgble

0 s OB o Sy Bl

25

30

s md‘nacmqmaba@nmweskummnspeﬁdmgageﬁtsg%nﬁ}féi@m%\]/ dedtsOHon-
ver, for the human

195 417:

c ot BHaY \fei}gc?egiér%mh ay ’é‘cL‘:‘Gﬁ §¥%@r%¥§) {05 DESSAIYRRYeSof a

shor t er AR4AiBARS cdh 8e FSRITREY fok B%%m%ﬁ[l &M 1058 g

Bonavia et al., ldentification of a receptor

d oo ffon exampis, kelug hlywmncn!reomtlmlbuhnlﬁmmromndmmyﬂfeus
Virol.. 7.7: 25 2003

3&3%&%%@5% gt FPsEgR LN Bepieliipd §ws S@aﬂ 2l volume

gliyfigjonaofiathetodt tiddse coitbied Hith Aaddes bfe's e. The

significantly higher than their estimated nol ecu Y

wen aceuficad composiionsivaay tﬁk\fewhpf@mwy@psnsmbasom, eollunm gr

I The S
ug%[)lgsg%arg %% ecg%g!ﬁleé %g% Y S n ?mb})épq{%agel&%lfh
haid saspeathg,r&mﬁhzmg Mx&hspbﬁh@&%eﬁfs d*h@ﬁﬁaoé@@cal 110
arent nol ecul ar wei ght of about

kDa, S756

1§6mpf O’R%ﬁ“t @E sgctah%ﬁngnﬁgaﬂ%@ar'@mremdem@frdose
sftoRés. AHb1e 2Rk HAcRbe Edlﬂl@%luFlgﬁ c% tg;elalﬂgtegzls

he ands corresponding to these polype

bﬁ@ﬁ@@ﬂ}éﬁsedheﬂieCﬂDServed at | ow exposure (Fig. 6; sone

data n sed alndlc ni ficant

gl ycosg‘I 05?&'8*5“%’?“ gw’@' lPB’rant%é‘g%‘?@F syerentling

f idelivered Sotoherigaffilatba $esulnRy é‘x%’%ﬂéé‘éuﬁ%c? &kldr

nol ecul ar weight it appears that the Szpsubuﬁlﬁ%ew&i’eﬂfem
not as heavily glycosylated as S756 (constituting the

SI subunit). Notably, S276 i49 heavily glycosylated if
one assunes that only glycosylation contributes to the

i ncreased nol ecul ar mass. Mbst of the SARS-CoV S
gI ycopr ot e| n obt ai ned from ceI I cuI ture supernatants

o ol . oy o



Expressi on of peptide fragnents in Escherichia coli A
nucl ei ¢ acid segnent encoding a SEQID NO5 1 peptide

wonegroaen34 cont ai ni ng am no aci d residues 17-448C0fus88@023345
ID NO 1 was cloned into the pRSET vector (Ilnvitrogen,

2 Pheh{ S5t hing S FrER) Sprk PR RIS pB RSy Shibisd dffinabte
7- f)ﬂﬁ))ell&{t@uél’ﬂﬁmbﬁlﬂﬂdﬁHﬂlomm&héri%ﬁﬁchlﬂi?@ﬂﬁcﬁsmbﬂlﬁn@f t he
i nduction are shown in Fi nple 8 Use of the T7

pr éﬁbﬂ@?teﬁ@ﬂwpﬁﬁbm@xﬁqu@‘s&@ﬁldém athé¥ Phighlegapt Infde case of a

f I .
Ve PRl USRS GRS MR o
Sceld_blswle“faﬁnétéredhmbﬁﬁx mmdish) in 5 M of DVEM-10% FBS
hen- 1 dleroeab kDb itRoRbF hafiton & fFjionS ©
tr %Hﬁﬁ&ir%h%‘taiéé the 3GHP6E4 @lg dowdePSofipesui e rdfre%mae a powder

protoco h pSecTag2B constructs (6 ug
comtiziofia ng)duhwrané acoididhigpdwdertbage sngh ias Lagtqse pt stah@h The

fra nts of i.ke ese nstr cts

or BAREORPoSISE Pt PaBEiea T ASsher G gy F eXacifle
10t r aasshiRg bk eﬁm@gew& g3 o¢Bfiaion bBstét padks G WhitH tife pbivder
pol ynerase was used to 1nfect the transfected cells at

a Ny b(emdmlmpneredu with e ajdgieatinkplytoner ipsnfflaiger Eer 1étra-nasal
|,
! sonfifgh ol AT e b SRR b e i

thplqsﬁeba'tﬁgaﬁnﬁmtor i nstead of the CM/ pr onot er,
whi ch is much weaker (Nussbauym et al Vi r ol
68: 541 FPharmpgaytical ognapasitions ebthduyention mamaésetqoawm qthey

15 21e Inf%ecflér%‘ Ehéﬂeag x‘l@g ?dg%%g i fﬁ?cr eﬂ@ d%ltéﬁ@é'éﬁazl%s.

wer e trans |ncu
we i[tewﬂ]rizeldpptwmté&jhatahe agidurdtiodian Ian%bdlyaaqmredafbt e imhi ch

Ly st it oot 3o 3he B S0l B30t Bl i e
anyof of fnidisRHGE tife Bfird of HRTOhMiEbA bEMR hRafland RRWMEE and

indicating that the full-length and sol tbl e fragments
of comditia gf the palient. eUltmmylyﬁbet attmd@ltéwglth ¢are prervider may

20 &Y UPEREIE ndref ibsdis. LV G 0w, SbndthpSHicapoRy

U_,D

X ceut%?ﬁlﬁcopgr ﬁlg]ton %ayo e
symﬁulaeca@s fange uhRdobgt ®ymimay |l ead to cell death.
Exanpl e 9 Spi ke-Specific Antibodi es New Zeal and

rabbits were i mmuni zed with 0.1 ng of various peptides
Sel\ﬁCt e‘illé%lxo oqﬁ)]%]ﬂﬂﬁz%r trQE[tozg{den%Ee Mﬁ‘lnﬁ*la] agajinst severe acute
I MUNOgETITCT Y erTam1TT1omnr tnme 1 1mmunt Zzed 1doDrts

tested rgsphhtbSisvadebmdést ern bl ot for reactivity. Sera

fromra ts inmuni zed wt ept| des exhlbltedthe
25 hi ghest L}gﬁ HspaRy proyidgs ¢ qﬂsi tQ iFgya}ze @R gningl jpgainst severe

al y, 9&% ﬁétB eyaggﬂ & BRIKGhEL AR bUikNgStesh dgl

Ant| odi D24 and P540 were elicite by .

g g g&aémstlwwmﬂcﬁ@m :g%@djr/ that\b):nﬁisyo iamtnmo a;n;ier
R eas s oR n SEOIPNEE L b igel A on i dlosh ¥ oF

| Mga Srhént OMFBCHID BER ANbZLSordbivatv A driinP@8reoBfddarOdnitble S

gl ycoprotein, was purchased from | MENEX (San D ego,
30 mydm@tﬁmgeamqfchmwgw off BR {BMUBHCHARPSHLAT tPiap AnITRa;

of _9ni k

Fr SRl e PR Rn g WL SN C BB RLPRRLBESS

C Ubdmiingsterich mmffvemaounttolﬁe nficleic-aeihgictins |m ktEammal The
gl ycoprotein was detected aonly in _the cell te.
weammﬂl Pregbe adnyamel, shrdras acdwnag; fiet H‘aﬁﬂ ta pemiiptgevaceines

SRR Uil RS Hn R LA oA
rermve cellular debris. The cl eared nedi um was

i ncubated with either N - NTAzagarose beads (Q agen,
Val encia, CA) or an inmunoprecipitating antibody plus
gl ycoprotein G Sepharose beads (Sigma, St. Louis, M)
for 2 h at 4 0C. The beads were t hen mxed W|th an_

o o ~NENS T B o

H




Cells expressing the S glycoprotein were |ysed first

Wi th a PBS-based NP40 |ysis buffer as descri bed above,
wanastohendgdebri s was cl eared by centrifugati on. PEDMUS2004/023345

soluble S fragnments the nmedi umwas col |l ected and

cl eared gs,HdeSFhl r.

cl eared ﬁsate o??ﬁﬂoﬁg?r\é r@((i)r%ﬁ)qsulﬁéet:ri)(;nna‘tﬁ)>L %‘ﬁ\%r\?%augh

di mpessiveyimtmurbzasiontabeording e el 1hv5nn3ﬁ F&xf@g’aﬂ@ﬁe faftibsiiésgat
th?)gg{ot ocol. su gest ed by the manufacturer (Bio-Rad,
fQan apUio g S?%’@“th‘i’éth\k&§]5% Nex dql3, d4 15,20-55,

antgobeds2d6s 64 fi néit Eﬁ ﬁ@t h 083 co }?? gt W& variant thereof

bl otti ng. For Wes a’ nono ona
5 anmaydaewlmlmpiernge an Iamm,cb)aclﬁ hmav htmag et iGafdcsdipglith SARS-

8[) tcg S/; eSdJcEll %ﬁﬁtﬁ tg{l}?}l r begs;utltplglg wgllgﬁg}ﬁl{quv% %‘ngg)%!ugri 1s
pe frhindas c&&ﬁpﬂnﬁbédlﬂnﬂ(is tuﬁhbT@t%?n&ﬂ{tEﬁEffeﬁWeln?&%

i ncubated with the nenbrane for 2 h, washed an
t heSHBH I dhECa¥s of iectsgeiag onimmuze enmepmsitny ant i body

conj uga HﬁP hed four tines ch

time fo?ﬁggw r?lhér: 2t en%é\\&@ LFBAPE TSV HE 2EHE r%e}_ratory
10 r eagminémé Bi ar ﬂﬁmaﬂhﬁﬂﬁh%ldes donlactifiX @ BIJ162ided sample obtained

Cel.l gvgthgd' nhg_assay and ELI SA Medi um cont ai ni ng sol ubl e

s fie ﬁ{"énf\ha%w]&%?r fissue samplen bldodamuenspgr saliva, with an
fﬁ%t%ﬂg?gg@%tm'bﬁﬂ 6&’%[ %PE@ g s%g flce %?%étz%@oﬁ%)g m\gﬁ 1,13,

S oﬂﬁﬂl5e2@59;ﬁg @m% 33Kbd aIragmemn‘of&SEQ HoNG:a, apd t&@p@nining if
ﬁ%?{f\?\lﬁé tﬁ Eggn 40Cfor2h Cells
HhiBlogioahsnile- RisgpestEameypHL atilive
15¢ Ohﬁtﬂféﬁfég t@?let@& 'i’ﬁé bkt bPsh an %@n G i)loﬁ%lléa?gaﬁnﬂlg afe well

i ncubated with AB S substrate from Roc
(| kevanigbe p., Brisfly,can arlibédyr ofitbe mvantldﬂmays bbihmabitizedon a

L, R i SR S
anaitt)bsdﬁ such thateRAtiSch ¢dhtdihdll in4hAdithpl RDISRE “Eltﬁé antlbody

further detail below For ELISA, purified AC
M trfesp an patibodipaniigen eqmplen elihfmmlmy ﬁ(mlpbe[ﬂphsﬂally

20 P! a.c f.100
0 pe‘?aﬁv\%? 'td"r%gg %ﬁl r?ﬁtgtgﬁls A ch'on 1o aHI1 %&X/%tﬁgﬂg/entmrgthat is
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Asn Thr Val
Pro Au Leu
5 1130 1135T
Leu Ay Asp
Val Val Asn
60 1165 Asn

Asp Leu G n
Tyr lie Lys
195 1200 Ay
Val Thr lie
Cys Cys Ser
25 1230 Ay

Pro Val Leu
Thr 1250 12

a

IR FIVEL TSRS DIDR ETSFURAIVQAP
YT QHGS MR AVY Y PDIGBRS DT, YRIT)
OIFUHFY SHVUTGFH TOVH TRGNPWIPFKD
AGTY BAW TERS NVl RN VS TRIRINRSID
SHIIGNS TAOAPIRIABATF D 8D MU PSR
t"lvﬁ}f AT OTEBYISHAESI D

Pem

ﬁ‘f@y‘ﬁ %ﬁ
- Y5/ §Y

L 0
KETE} %XBEMHT%%D@S NRLA
FLECEVKIKEIDEGIYIQESMERVXP§GDV
GVREONITHLEPEGE VANATEEPRY Y AWE
RKKISNTY ADYSVLY3S TRRS THRC Y G
SAPKPNDICESNYY ABSFVVK GBIVRQI
RRreQTGVARYRYK LIEVDFMGABAWN
TRNIDAYSTEROY NP K R P RHGISLIYPE

ﬁé‘isN?PFéyﬁGﬁPt 9(@ PR
FiTTa ) 1v e'g
; [) -I &! TVRDP

—~

oronavi rus <4
actagtggta g
atgttcaagc t

agggt ttcat

t gt ccgt ggt

tcacagtcgg t
ttatacgagc a
420 t ctaaacg
ataatgcatt t
cttttcgett d

t aagggct at g
tctggtttta gd
ttggtattaa d

tttcacct

720

120 tactatcc BGW&TQAGQMW
t aact cagga tt@AGICASYHIBSIIRSTSQESIVAYTMSL

K]
Relb \{%}{QTI%@TNASSEVA

o
LXQLVL CE& AEAD QLTRAVEREYS
ESYECDIPI

-
Ci

G ADSSHA ¥ SNNATZ TR TNBS ISTATE VIS

tta aggat ggt MHVDCNMYEI@BSEE@ANLLLQYG

%FQ(;@FK?P Lﬁ%@ﬁﬁr@ﬁ ® PLRDT

T SRPDPLKP

TR SREDIT 18aat gﬁ éL
g’ LLTDDMI
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Asn 945 950 9BETABL004/023345




gct caagaca tttggggcac gtcagctgca gcctattttg ttggctattt

aaagccaact 780 acatttatgc tcaagtatga tgaaaatggt
wacamiecasag atgctgttga ttgttctcaa 840 aat ccact PQT/US2004/023345

ctgaactcaa atgctctgtt aagagctttg agattgacaa aggaatttac

900 _cagaccrrra attttaggygt—tgtteectca gyagat-gttg
t gaQE Bt c 1 Anting Aaida 960\mimotAcid §equened t t ggaga

got &R gEQ%tmmaat t 4cGh 20
gagagaaaaa aﬁeiaﬁvmo@(pt 393:{82 ;§§1 ggg@@%;% li:j;é%aa
ct caacattt m}mla;n_ttcaac ag]t gag%1 g
gcgactaagt atgatct—ttgettetece—THAGaatgtetatyg
cagdftcttt tg-tlé%‘i caag ggMEIIABLTRIGESDIADRATIFODAIQAP
12 )O caaactggtg ttattgctl V' TQHTSSMRGVIIPDREIERSDTLYLTQ
atgatttcat pgggttgtgtc 12@LR11PIFQISN‘@D@FH1IEQH@9‘GMVIPFKD
caftgatgct @pcttcaactg gt @yFARSERSNVEIRY WVEERRAINNK

aggtatctta gacatggcaa gq smﬁmwvﬁ@%ﬂ@@LWﬂ@ﬁ(
tgfgcctttc 1380 5tcccct

gcfcttaatt |gttattggcec aﬁm {Fu«KiL DAFSLD
achccactac ftggcattgge ta . i\,\%\(ﬂ
1500 tttgadcttt taaatgc(im ﬁ

aal tatccac [tgaccttatt 15 Ak ARMAAYFVGY
tapttttaat |ggactcactg gf &EPddE L?E DAYDESQONPLA
tcltcaaaga |gatttcaacc afELE&: IDES IR BSHFRVVMPSIGRY
ttfcactgat |1680 | O ccgt { ¥RAGNATNECREGHVIENATERREVY AWE
ttipgacattt |caccttgcgce t{RKEJGYGVADASVEYNSTERSIEFKCYGV
ttlacacct gg [aacaaat gct t,&ATKGMQLCFWFWMVRQI
1800 gttaagtgca ctgat gt | APGEREYLARY NYIGL EISPERIGCVLAWN
aact cacacc |agctt ggcge 18eRNGbATRTGN AN ROGeRR KLRPFE
tgtattccag (act caagcag ¢ k@tlgﬁ{fppspg@mm J

cat gt cgaca |cttcttatga ¢

tgctagttac (1980 15cat ac !

calaaaatcta|ttgtggctta t g G ( TGTG
atlagtt caat |[tgcttactct a g? PGRCHGRE YRPpP
2100 t caattlagca tt act acRga agt A& %YﬁVéT%@EﬁASSEVA
ctlaaaacct c |cgt agat t gt 2[1BBY. Wﬁ;t@éés AHHEIIQAIRAWRIYS

ttictact gaa [t gt gct aatt t gEENNVRATQAGC]JGAFHPDRISYECDIPI
ttitt gcacac |aact aaat cg t|gCAGICASY HIN SEERSTSQKSIMAYIDASL
t dgcaacaca [2280 20cgt gapGAPSSIAYSNNTEIGIPTNBEISTRREYMPVS
t gcaaaaccc |caactttgaa IG!IAEKTSMIDCNM@I@GDSTE@@ENLLLQYG
ttjt cacaaat |attacctgac ClSREPGBERATARANIAUGO

2400 gaggagttgc tcttta W@K@P@Eﬁw LKPT
gqt t cat gaa|gcaat at ggc 24%89% YGECL
tdctagagat ctcatttgtg cge W
adagt gt t gc|cacctctget ca EB%I
tgctctagtt |2580 25agt ggt

SQ&QE% H@T

ggt gct ggcg|ctgctcttca 3 ééfé@‘IQKQIA
t ggcat at ag| gt t caat ggc a&g LK QD YN
2700 aaccapaaac aaat cgg TEYEQISSOTHEHAISSY LNDILS
gffcaaatt ca|agaat cactt ZJAIDBRYEAFMQEIRCAGRIQILQTYVTQ
gggcaagct gf caagacgtt g t(tQERABER ASKNE AATIEMRB2YVI.GQSK
tfaaacacac|ttgttaaaca dRVYRBCGRIGYHLMIFPQAAPEEMVEREY
t gt gct aaat | 2880 30gat at|crt VPSQERSFFAPATERARSK AYIDREG

g¢ggaggt ac| aaatt gacag Jtymaatatswilto FTFDNTFVS
agagccttcal aacctatgta E@@@B@%@Imfg G %ﬁf
3000 agggcitctg ctaat ctft Yf“ﬁ VVNIQ
gigttcttgg| acaat caaaa 3 L

gggctaccacrcttatgtcect t KYEQ

caccacagcg| 3180 35ccag¢apifrRsH EFE HTI
t{ccctcgtg] aaggtgtttt t

g}t—t—t—axr-t-ad—aoagaggaar fifc QE?EIS@

3300 aatacatttg tctcaggaaa ttgtgatgtc gttattggca
tcattaacaa cacagtttat 3360 g@tcctctgc aacctgagct
cgactcattc aaagaagagc tggacaagta cttcaaaaat 3420
catacatcac cagatgttga tcttggcgac atttcaggca ttaacgcttc
tgtcgtcaac 3480 40attcaaaaag aaat t gaccg cct caat gag

oy Y . oA ... a N AN I T

ggugt t gt ct| fgp@cat gt Cm&tﬁﬂbﬁ% TR RIARERRET P




<211> 20 <212> DNA <213> Artificial Sequence ' <220>
<223> A synthetic prinmer <400> 4 ccat cagggg agaaaggcac

wWaQoosAI@345 <211> 20 <212> DNA <213> Arti fi ci aPCT/US2004/023345
Sequence <220> <223> A synt hetic priner <400> 5

gt gccrrtct cTcctygatgy 20—<210>—6—<211>319—<212>DBNA

<21 BEQAD: i f | Amano Seiduendmin0AciPISmencsynt het i ¢
pr | REMBEBOPP@igamgagcago, 663 aqgﬁdae% i Bt it

19| <212> DNARel2tB>toARQ f 5
syht hetic pyiDMIO:4400> T r§s1 ge gg g g‘f@’&%&?"’é 5§ 0>
8 gZIi>"28rZIiZ2>"DNA=<213>Artt+fiectal—Seguence—<226

<2p4% A synthe2& pri me DRODEFBDYQARNY AQA THSMR!
gt ptaatg 28 <210> 9 <211DHEIBRSPTRYIMYDEKRLBEY SNVTGFHTI

Artificial [Sequence <22()NHEPHEINPAEBKDOEYFAATBKENVVRG

<4p0> 9 agtfcggat cc gaccgmpeswmkswvamwmm
<2l1> 28 <212> DNA <213} pff bpf NPF V

<2P3> A synthetic prinel §

ctptt cachl gcaat acc 28 mg éﬁ%{é@ !% %S]FWREFV
15213> Arthficial Sequéence

45 17-400 DRCTTFDDVQAPNYTQHTSSMRGVYYP
DEIFRSDTLYLTQDLFLPFYSNVTGFHTI
NHTFGNPVIPFKDGIYFAATEKSNVVRG
WVFGSTMNNKSQSVIIINNSTNVVIRACN
FELCDNPFFAVSKPMGTQTHTMIFDNAF
NCTFEYISDAFSLDVSEKSGNFKHLREFV
FKNKDGFLYVYKGYQPIDVVRDLPSGFN
TLKPIFKLPLGINITNFRAILTAFSPAQDIW
GTSAAAYFVGYLKPTTFMLKYDENGTIT
DAVDCSQNPLAELKCSVKSFEIDKGIYQ
TSNFRVVPSGDVVRFPNITNLCPFGEVEN
ATKFPSVYAWERKKISNCVADYSVLYNS
TFFSTFKCYGVSATKLNDLCFSNVYADS
FVVKGDDVRQIAPG

46 17-600 DRCTTFDDVQAPNYTQHTSSMRGVYYP
DEIFRSDTLYLTQDLFLPFYSNVTGFHTI
NHTFGNPVIPFKDGIYFAATEKSNVVRG
WVFGSTMNNKSQSVIIINNSTNVVIRACN
FELCDNPFFAVSKPMGTQTHTMIFDNAF
NCTFEYISDAFSLDVSEKSGNFKHLREFV
FKNKDGFLYVYKGYQPIDVVRDLPSGFN
TLKPIFKLPLGINITNFRAILTAFSPAQDIW
GTSAAAYFVGYLKPTTFMLKYDENGTIT
DAVDCSQNPLAELKCSVKSFEIDKGIYQ
TSNFRVVPSGDVVRFPNITNLCPFGEVEN
| ATKFPSVYAWERKKISNCVADYSVLYNS
TFFSTFKCYGVSATKLNDLCFSNVYADS
FVVKGDDVRQIAPGQTGVIADYNYKLPD
DFMGCVLAWNTRNIDATSTGNYNYKYR
YLRHGKLRPFERDISNVPFSPDGKPCTPP
ALNCYWPLNDYGFYTTTGIGYQPYRVV
VLSFELLNAPATVCGPKLSTDLIKNQCV
NFNFNGLTGTGVLTPSSKRFQPFQQFGR
DVSDFTDSVRDPKTSEILDISPCAFGGVS
VITPGTNASSEVAVLYQD
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<220> <223> A synthetic prinmer 20<400> 11 actgggatcc

gaagtgttcg ctcaagtc 28 <210> 12 <211> 26 25<212> DNA
we20B»014B8i fi ci al Sequence <220> <223> A synt heCTaS2004/023345

prinmer 30 <400> 12 act gt ct aga ttgctcat at tttccc 26

<2f0>—13—35 211) 740 \LtL PR—<213 SARS—eetr-oRavHFUS

<4p8EQID® 40paminy 4cidys THmifibAdih8eqispceAsp Val G n AI a
Pr pNABVIBERr | Héwitidd n 1 5 égmﬁ? HLS

36 §%‘i !
Ay Val Tyr| Rylativy o I%
psh Thr Leu| TyKOLe Thr &Sd R tF 5‘1%%“5 8‘1‘%9%“'
Ty Ser—35#04A5—Asn—Val—Ht Y Phe—tHs—Fh+—H-e—Ash
H §4%hr Phe| B-§0Qsn Pro WC’BH*‘EBVQABN%TQEHS%&RGWYP
Asp Gy H el Tyr Phe Al a|NEFRSDTGYLTIQRLEEPFYSNVEGFLOIT
75|80 Val Val Arg Gy TiNHEHGRPYIFERDEEYFARTEMENVSRG

Asn H é Thr 290 295| 5P GENASSEV, @V TAI
Val Phe Asn Al a Thr|H{HQ@REP. §ETQ?@§VEQO" LIG
Val Tyr Ala Trp G u| AEHVIDESYFCSDRI& ASeICASYHTYSLLR
Aa Asp Tyr STSQKSIVAYTMSLGADSSIAYSNNTIAIP
TNFSISITTEVMPVSMAKTSVDCNMYICG
DSTECANLLLQYGSFCTQLNRALSGIAA
EQDRNTREVFAQVKQMYKTPTLKYFGG
FNFSQILPDPLKPTKRSFI

w0

Asn Lys Ser{ Gn 85 90 9E>V@FGWMMKSSVIMSWVWCN
Sef Thr Asn Val Val He INPERY INVARBNAF
Phe G u Leu Cys Asp Asn|R ) FV
Prp Met 115 120 125 @ GFN
Phe Asp Asn Al a Phe Asn] Héh 3
Tyr H e Ser| Asp Al a Phe Sk VNI QDIW
Sef 145 150 155 160 G y| A& Y ksPT EM NGTIT
Phe Val Phe Lys Asn Lys M’gﬂr Bj SEAFIKGFRKSHEIDRGIYQ
Tyr Val Tyr| Lys Gy Tyr|&P /B GDRYREPAITNGICPEGEVFN
Asp 180 185 190 Leu Pro| 8dKFBSY YhWERKKISNCYADYSMLYNS
Pro H e Phg Lys Leu Pro| TEESTERCY®Y SABKENDIICESNEYADPS
e [Thr Asn Bhe Arg Al a H BVN&GITDNVRAD GVIABYNPROPD
215 220 Alg G n Asp H e| BFMGEYLAWNS A?TS“I'CW‘PNQ’KYR
Tyr Phe Val| Gy Tyr 225 ?i@}ﬁﬁéLﬁ#ﬁEkﬁws F BG TPP
Thr Phe Met| Leu Lys Tyr HAKA Y‘ VvV
250 255 Thr| Asp Al a Val FEYENZ v
Alla Qu Ley Lys Cys 260 ' G GR
AQu He Asp Lys Gy He . [
285 Phe Arg Val Val Pro| S¢SDELPSAGRD ABgGVS

0

u

0

I

V4
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325 330 335 Ser Val Leu Tyr Asn Ser Thr Phe Phe Ser

Thr Phe Lys Cys Tyr Gy 340 345 350VvVal Ser Ala Thr Lys
woaewsAgm3fsp Leu Cys Phe Ser Asia Val Tyr Al a BET/USED4/023345

365 Asp Ser Phe Val Val Lys Qy Asp Asp Val Arg G n

li¢ Pro] 3y 370, 375380 G Thr—Gy—Va—te—Ara
ASJES&IBAsn mt_CL%ldLeu ProinpArih§equehes 385 390 395
400 ERy| Ryattioval Leu (Al ainTrpig JidJéa ﬁ%ﬁ( c‘r’d
Asp Al a Thr | Relativie SED

Lys Tyr Arg IQ/NO.&U Arg éigs?du ﬁl Ydeﬂeﬁ'%%énal}f%q“féﬁe

Arg Pro Phef G U Arg Aspyiie ocl Ast—Vat—Pro—Phe—Set
Prpddsp G y| UBE0U0 445 | DRCEFEDRYQARNY PN TRSMRGY Y YP
Leu Asn Cys| Tyr Trp Pro | DEIFRSDTAYL TMHOLEERF YSNVTYIFHTI
y Phe Tyr| Thr Thr Thr | SHTRGNPHBFKIYGTYF AARERSNWVRG
Arg Val 465 470 475 480 VaVF¥STMMNKSOS VRITRNSTNV$IRACN
LI
5
S]

Asn Ala Pro Ala Thr FELC@I\‘EPI@AW
Leu Ser| Thr Asp Leu f'ﬁ%’ﬂFBNAF

Asn 500 505 510 Phe
Val] Leu Thr{ Pro Ser Ser |l
Pro Phe G n G n Phe Ay

Asp 530 533 540 Ser Val
e lLeu Asp Ilie Ser Pro ¢y~ 3QYP YKSFBHKGIYQ
val Ser| Val H e Thr “ﬁSHF&V PﬂﬁDWIRFRI\HTEéCPg&EVFN
570 579 G u Val Al a| %dKFPSY YAWERKKISYCVADYSSALYNS
Thr Asg Val Ser Thr 'SEES'B@QCB’QB/SAA"BKENELHEW‘EADS
A n Led Thr Pro Al a| FEWVNKEGBDMROIAPGFEEGVIAD YIOKIPD
605 Gy Asn Asn Val | PEMGEVLAWNERNIBAT SEONENYKYR
He Gy Ala Gu 610 ﬁLﬁ}ﬁﬁ@LkPPENBISWPFﬁ%G TPP
Gu Cyy Asp He Pro ch@*wlaﬁmﬁ;w YRV

640 Cyg Ala Ser Tyr I

Thr Sel G n Lys 645 GEGLE A Cv
Met Sent Leu Gy Al a %

Tyr Sen Asn Asn Thr ﬁ}?

GR

VS
He Sel He 675 680 f%ﬁﬁEWMéQDWC’HPBSWM
Met Al a Lys Thr Ser|KaP 56GABSVFQHQASHCLIG
Tyr li¢ Cys Ay Asp I‘SEHV COBISAGIC ASHAHTESLLR
Leu 70% 710 715 720 SJSQKSWHTWG&BSSIA[‘SSNNTIAIP
Leu Asn Arg Al a Ley BEFSISITTEVBIPRZSM AR SARABCRMEYICG
Gu Gn 740 <210> YDSPHCANALZY QPGEFCPEINTAURGIAA
SARS coronavi rus <400> |TEQGRNTYEH VA PRIK¥YEG
Gin Met Tyr Lys Thr Prd pN¥SoEpDPKPTRIPIEDT LFNKVTLA
DAGFNIKQYGECLGDINARDLICAQKFN
GLTVLPPLLTDDMIAAYTAALVSGTATA
GWTFGAGAALQIPFAMQMAYRFNGIGY
TQNVLYENQKQIANQFNKAISQIQESLTT
TSTALGKLQDVVNQNAQALNTLVKQLS
SNFGAISSVLNDILSRLDKVEAEVQIDRLI
TGRLQSLQTYVTQQLIRAAEI

(e}
Q)
QS C T TOT TS0 COT o<
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Tyr

Pro Leu Lys 20 25 30 Pro Thr
wégmsloeenskeu Phe Asn Lys Val

Phe Gy Gy Phe Asn Phe Ser G n lie Leu Pro Asp

Lys Arg Ser Phe lie Gu

Ala Gy Phe Met Lys An Tyr Gly Gu QIS Leu Gly Asp 50

55
Asn
Thl
Leli
Al a

Val Ser
Gy 100

EBp| Redition e Al a
lyti\TdTlD Sﬂ@.
A0 Al a

EN Al a AT g AYP

géd,ﬁfAm

ingAciFy 75 AguinyAcid Sequence Pro Leu Leu

teotHe€ys—Aa—Gnr—tys—+Fhe

%g?l %Eld%&d
% 318 1denfify tgnalseauipde

sdn ﬁﬁldf’(gw%%é’*g

Me

4
L

a)

-

)

=

QOPPRI-d2>QT
NCCSTCOD ~KO oK

1
e

r Ala Leu

G iver
Qal Thr
30 135 1
An u

170 175
Ser Ser
Leu Asn
205G u
Leu G n
G n Leu
Al a Ser
Val Led
Cys Gy
Pro G n
Thr Tyr
Thr Thr
Lys Al g
Ay 305
Asn Phg
Asp Asr
Ay 34(
Leu A
G u Led
370 37%
Al a Sei
lie Asp
405 410
Tyr G u
3> SARS

Asp Asp

Al a G u Val

Ara Ty —Arg
H-a18&n val

410 Ala Asn G

Ser Leu Thr
Ay Lys Leu
Ala Gn Ala
Asn Phe Gy
Asp H e Leu

210
Arg
Asn
245
dy
Al a
280
Pro
Phe
315
Ser
Phe
350
Gu
Lys
Val
Val

215
Al a
Leu
250
Tyr
Pro
285
Al a
Pro
320{ A
Pro
Val
lie
Leu
Tyr
Asp
Asn| AE
Leu Asn
415 Ser Led
G n 420 425
coronavi r us
Val G n A4

Ser
lie
Al a
Ay
Lys
Al a
275
Al a
Tyr
310
Phe
Thr
345
Pro
Asp
380
Val
Arg

Phe—Asm—115—31260—3125-—cyH-—-e

DRCTTFDBVQARMY B TSHVIRGY YV P
DEPRRSBIN, YIYEQIAL BLPF €SS§TGBHT]
MNBTHGNPYHFKIBOTYFARTERYNVERG
@ VPGS PMEAVK Nals VABRING TNVS TR ACN
Fer CANPRINV $EEMBFQ EMTMETBN AT
AROrpisag ib“%% & FV

i g%l;&’]

| Al bP’E M%GTIT
AQNRLAHIK GRYKSEEIRKGIYQ
PENFRVIVRSGDV YRFRNJ TNACPESEVEN
ATKFPSY YWAWESH K INC VAD YSMLYNS
FFESTHK.C YAV SATK ENDIIGRSNYVEADS
eV KD SRQIGPGE GVAAD YAWK LPD
DFMGYVLAVWNZRNTBATSTUNENYKYR
VPKLRH@IQL@FENBISWPF TPP

Ccv
GR
[EP

VﬁVsLﬁQPVQEETD STAI

IEéL?Qh WWSEGMV@WQIA(ELIG
@ODEGAMGASWTYSLLR
SJI‘SQK&IVMEMSLSAQDSSI&WSNNTIAIP
TNESISEPTEEMPH SMERT SEWCRMYICG
B@ﬂ@@ANiLiZ}ﬁ@Sﬁ@TQLﬁ%@L%@@A

P?ﬂ@sdﬁ@DBLkP %L%&%A

DAGFMK QY GECLGDINARDLICAQKFN
GLTVLPPLLTDDMIAAYTAALVSGTATA
GWTFGAGAALQIPFAMQMAYRENGIGYV
TQNVLYENQKQIANQFNKAISQIQESLTT
TSTALGKLQDVVNQNAQALNTLVKQLS
SNFGAISSVLNDILSRLDKVEAEVQIDRLI
TGRLQSLQTYVTQQLIRAAEIRASANLA
ATKMSECVLGQSKRVDFCGKGYHLMSF
PQAAPHGVVFLHVTYVPSQERNFTTAPA
ICHEGKAYFPREGVFVFNGTSWFITQRNF
FSPQUTTDNTFVSGNCDVVIGIINNTVYD
PLQPELDSFKEELDKYFKNHTSPDVDLG
DISGINASVVNIQKEIDRLNEVAKNLNES

LIDLQELGKYEQ
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H's Thr Ser Ser Met Arg Gy Val Tyr Tyr Pro Asp Gu
lie Phe Arg 20 25 30 Ser Asp Thr Leu Tyr Leu Thr Gn
wégpsloeews3Phe Leu Pro Phe Tyr Ser 35 40 45Asn VRCT/TIS2004/023345
Gy Phe His Thr Iie Asn His Thr Phe Ay Asn Pro Val 50
55[60 Ti€e Pfo Phe Lys AJp Gy T1e TyrPhe Ara Ara T
G I SE@Dser | AgngAcidy 75 1’801110&’}014@13%&?1@3 Gy Trp Val
Phe NG lgi R@g‘;ﬁﬁ; S% ex%ﬂmbxégld%ﬁdﬁsrin B81a% JQm% R
Al a4 Cys 100/ IDSICGEI0 Asn gﬁﬁ éFl @me@ %%%“IS%@@?%@
Phe—Phe Aral val_Ser Lys[Pro_ivet
G n%hr Hi s| 7%kt H e W%@W@A@P&Yﬁ%{mm
Tht 130 135| 140 Phe QG u |BEIFRSPTEMLTGQIPLALRF PN VIEIFHTI
Leb Asp Val| Ser G u Lys | SSHTEEANPVIRFKIBGTYBAAGEK SMVIVRG
Phe Lys His| Leu Arg G u|RM¥FUSTMNSKSOS VIENNYENAYRACN
Gy 165 170| 175 Phe Leu MCWP@AVSKPM@’FQTMTI\@DNAF
Pro He Asp| Val Val Arg mﬁaﬁﬁsb&@ﬂﬁvéﬁmaﬁxﬁ REFV

Gy Phe Asn| Thr Leu Lys
195 200 205 Gy H e Asn ErLTy ngl;\l;lv
Lepy Thr Al al Phe Ser Pro GTIT
Trp Gy Thr| Ser Ala Al a

230 235 240/ leu Lvs Pro Thr Phe Met _lLeu Lys Tvr

Asps{d u Asn g_x46Thr He PI X

Asp Cys Ser| G n Asn Pro %LI'FA HTI
26p 270 Ser| Val Lys Ser D‘b

Tyr G n Thr| Ser Asn 275 1

Sef Gy Asp Val Vval Arg
Asn Leu Cys Pro Phe @JVC@NPR%’%VMWN{EWPNAF
Phe Pro Ser 305 310 |G FRISDAFSERVIFRSGNFKELREFV
Lys Lys| H e Ser Asn|EX&NKRGFRAVY YASEYQRIDIZRIBPSGFN
Ser Val| Leu Tyr Asn| $SeKPTRKLPhEIFIANISRAILTTAFSEQDIW
Qys Tyr| Gy 340 345| BABAVEA YB¥GYALRP THFMLEKY DENGTIT
Asp Leu Cys Phe Ser | BvIYESQRPLARIK GSPKIELISREIYQ

Ser Phe Val Val Lys @SNF&SJWF%WMMT@L@:P‘#@VFN
Pro Gyl 370 375 380GWAKEPSV AwYRKKISNA

Tyr Lys| Leu Pro Asp Bg
Cys Vval| Leu Ala Trp g,
u

O L UT

w
o

DO T 00U O 5 Urotaur o

Ser 405 410 415 Thr
Tyr Led Arg Hs Ay
Gu Arg Asp H e Ser I
Gy 435 440 445 Lys Pro Cys Thr Pro Pro Ala Leu Asn
Cys Tyr Trp Pro Leu Asn Asp 450 455 460 Tyr Gy Phe
Tyr Thr Thr Thr Ay lie Ay Tyr Gn Pro Tyr Arg Val
465 470 475 480 Val Val Leu Ser Phe Qu Leu Leu Asn
Ala Pro Ala Thr Val Cys Gy 485 490 495
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Pro Lys Leu Ser Thr Asp Leu H e Lys Asn A n Cys Val

Asn Phe Asn 500 505 510 Phe Asn Gy Leu Thr @y Thr
waigosidadoskeu Thr Pro Ser Ser Lys Arg 515 520 5PETRIS2004/023345

G@n Pro Phe G n G n Phe Gly Arg Asp Val Ser Asp Phe

Thi_ASp_ 5307535 540 Ser TVat—Arg Pro—tys—Fhr—Ser
G 1 SEXMD eu| AspineAgidser Pamnwlﬁsql@ﬁ@e 555 560 Al a

Phe NGNIBERy | Resitiger  Val 'Af“nn I&El fﬂn ig)]fd( ﬂlo’aélc?d
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Thi 3595 600| 68836y Asn MT@EDDNQ@MYTQHIGMGNYYP
Gy Oys LeuH e Gy A a|GRIFRSDTEYE TRIADL FLEFYSNVAGFHTI
Thf Ser Tyr| Gu Cys Asp | NETFENPVIRFKIDGIYF AAGRKSNEVRG

625 630 635 640 Cys Al a| SeVFESTMHIINKS va%quWHaACN
Leu Arg Ser| Thr Ser G n WAL
Al a Tyr Thrf Met Ser Leu|§

66D 665 670 Tyr Ser Asn|ps

Asn Phe Ser| He Ser H e|b{5

Mer Pro Val| Ser Met Al a

69p 700 Asn Met Tyr H e

Al g Asn Leu Leu Leu 705

Cyp Thr G n Leu Asn Arg

736 Ala Ald G u G n Asp| GIKEPSV Y h ERKEKISNCVADYSMLYNS
Gn Met Tyr| Lys 740 745 TEBSTRECFGQV SATKLNDLGESNYYADS
Phe Gy Gy Phe Asn Phe| BEVKGDDVROIAPGQYEGVIAD YRGPK.PD
Pro Asp Prq Leu Lys Pro| DEMGEYLAVINSRNIBATSTENBNY K YR
Asp Leu Ley 770 775 780| PhRIASKIRPPENDIS IWPFSFB TPP
Asp Ala Gy Phe Met Lys| & NC @N\m?éﬁy Oy G VY
Gu Cys Ley Ay Asp lie REAL B SE cv
Alla G n Lyg 805 810 815 ﬁG

Pro—Pro -led lLey Thr AQP Sp 20 825 830 Al a
Ala Tyr Thr Ala Ala Leu Val Ser Ay Thr Ala Thr Ala
Gy Trp 835 840 845 Thr Phe Gy Ala Ay Ala Ala Leu

Gn He Pro Phe Ala Met G n Met 850 855 860 Ala Tyr

Arg Phe Asn Gy He Ay Val Thr G n Asn Val Leu Tyr

G u 865 870 875 880 Asn G n Lys An He Ala Asn A@n
Phe Asn Lys Ala He Ser G n He 885 890 895 G n Gu
Ser Leu Thr Thr Thr Ser Thr Ala Leu Gy Lys Leu Gn
Asp 900 905 910 Vval Val Asn Gn Asn Ala G n Ala Leu
Asn Thr Leu Val Lys G n Leu 915 920 925 Ser Ser Asn
Phe Gy Ala He Ser Ser Val Leu Asn Asp H e Leu Ser
930 935 940 Arg Leu Asp Lys Val Qu Ala Gu Val Gdn H
e Asp Arg Leu He Thr 945 950 955 960 Gy Arg Leu A n
Ser Leu Gn Thr Tyr Val Thr Gn Gn Leu He Arg
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965 970 975 Ala Ala Gu He Arg Ala Ser Ala Asn Leu

Ala Ala Thr
Wa2g05@1en3Eer

1000 1005 Tyr

Lys Met Ser
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H s Leu Met Ser

980 985 990 G u Cys Val Leu
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17-276 plus an
N-terminal
mouse K chain
leader sequence
and a C-
terminal myc
epitope and a
poly histidine
tag
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TL.Y LEQDIFLPRYSNYS G REVIINEVIFGNP
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LISEEDLHHHHHH
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<213> Artificial

Sequence <220> <223> A synthetic

primer 20 <400> 19 ctagctcgag caacagcatc tgtg 24 <210>

waQodsa@ki> 100 <212> PRT <213> SARS coronavi r BeTAXOD*/023345
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H
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ey I 5 10
dasn

DRelBt Beto SBQ
B NCPHe Tyr

Fmingici
Wthind WMbidrbSddes

kb

?ﬂuEOCEQS 30 Hi s Thr
M( ﬁlopawfd
a fﬁ ue

AL
401 | e
G u Lys
5<211> 1
| OTrp Vi
Val lie
lie Arg
Pro Phe
15 35 4
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Asn Pro Leu Ala GQu Leu Lys Cys Ser Val Lys Ser Phe
Gu He Asp 85 90 95Lys Ay lie Tyr 100 <210> 23
WO 20100800 <212> PRT <213> SARS coronavirus <#00mS2®4/023345
O3 n Thr Ser Asn Phe Arg Val Val Pro Ser Gy Asp Val
Va Phe 51 5 Pro ASn I e_Thr AsSn Leu CyS Pro
PheS u _“}‘PK@‘ Asn | AmRINgHicidBequsney Lys Phe Pro
Sef NABER, | Position p G u | AufinbWsidlrsididsen 56K (AshoQesd 15

3540 45 Va) RelpveneSEQ ré?duey‘i‘lmgﬁiénﬁy a %ﬁal%@(ﬁu&é@é
Phe Phe Ser| IhNOPHe 50 55 60 Lys s Tyr y Val Ser
Al a_Thr LyS[ Leéu_ASn ASp [Leu CysS_Phe SEer_o

20n3% val yTy TR Asp gePRfFﬂé KRIPVRAPNY EQH TS SMRGNSY P
Val Arg G n| 8590095 | i ¢ DEIERSPILELL DBEYPSNY TGFHTI
<2[L1> 100 <mRoﬁﬁi@gﬂ(§WUMGMWG
Gph Thr Ay ﬁ@'d I e Al a | AYFGETVANK TS VIIBINSINPVIR ACN
Asp Asp Phel'l 0 15 MFEGCONBEFARSKELRIGTYEHTVIFANAF
Thy Arg Asn lie Asp Al a|NUTEEISPART PESRRIGNFRIYL KSRV

Tyl Asn Tyr| Lys Tyr Arg| FyINSEFEYS Y& YESPID PN
40145 Arg Hro Phe Gu Alg BL.SRY I & ABPIW
Sef Pro Aspp Gy 50 55 60 %’ny IT
Lep Asn Cys Tyr Trp Pro Q Q
Gy Phe Tyr| Thr Thr Thr 5

ka_ v

E

[ )
Arfy val 85 (90 95Vval Val YYRIPNEN CPFEEVEN
10 <212> ART <2lg> SZRS SO RN A WERKISENCY ADYHEL YNS
G Leu Led Asn Al a Pro|AFESTRECVAIVIYEKENPIGESNYY¥ADS

Leu Ser 1 § 10 15 Thr AspVVEGDDYRQIAPGOTGVAADYNYELPD
Asn Phe Asrnl Phe Asn Qy{ DEMQOVRAVBNTRINIDATSTHINYSYKYR

Val Leu Thr| Pro Ser Ser | Y RIGKLRREERDISRVPFRPRGKPCGEPP
40| 45 G n A n Phe Gy AlgIARY WRLNSEY GAYTTREIGYOPYRYV
Ser Val Ard Asp 50 55 6DVRREELYNAENTVEGPRISTDIE \%
Asp lie Ser| Pro Cys Al a WG’L’@}TGSET S R
Ser Val lig Thr Pro Ay %S SL\/IQD TSES D GVS
Alla Val 85190 95 Leu TyIyvE8GARRSSEVAVLYQDVNCTDVSTAI
HADQLTPAWRIYSTGNNVFQTQAGCLIG
AEHVDTSYECDIPIGAGICASYHTVSLLR
STSQKSIVAYTMSLGADSSIAYSNNTIAIP
TNFSISITTEVMPVSMAKTSVDCNMYICG

DSTECANLLLQYGSF CTQLNRALSGIAA
E

57 272-537 ITDAVDCSQNPLAELKCSVKSFEIDKGIY
QTSNFRVVPSGDVVRFNITNLCPFGEVEN
ATKFPSVYAWERKKISNCVADYSVLYNS
TFFSTFKCYGVSATKLNDLCFSNVYADS
FVVKGDDVRQIAPGQTGVIADYNYKLPD
DFMGCVLAWNTRNIDATSTGNYNYKYR
YLRHGKLRPFERDISNVPFSPDQKPCTPP
ALNCYWPLNDYGFYTTTGIGYQPYRVV
VLSFELLNAPATVCGPKLSTDLIKNQCV

= o0 C OO0 T

NFNFENGLTGTGV
58 24-39 DVQAPNYTQH TSSMRGC
D24 peptide
59 540-555 PSSKRFQPFQQFGRDC

P540 peptide
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100 25<210> 26 <211> 100 <212> PRT <213> SARS

coronavi rus 30<400> 26 Val
wabheosloiensHi s Ala Asp G n Leu Thr
Arg lie Tyr Ser Thr Gly Asn Asn Val
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eonfaming ba G
rédeptol birtlng!
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Leu Lys Proj ih
210> 28 <211
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/\en /\| a f:l\l

1. 58 10 18 S

SEDVYRFPHL Fﬂwﬁﬁ
BKFDSV BAWERKKIRN YOVIGMNST
DFRSTHIEQY S3FS ATKLNDE. CHSAN VY ADSF
YVE GHDVROIAPIG) BGVEADEN YK BPD
bYMGOVLERVONTRNIDAT STGNYNYKYR
YLﬁmmmfﬁﬁDMSPbmp

ﬁ]ﬂ%ﬁ?ﬁﬁ@ﬂ@
HL

cor onavi r ug
ThLI el Al

ah%au oy
25 30 35Cys
Prio Pro Leu
Tyr Thr Al g
Alfa Ay Tryg
Prjo Phe 406
Asn Gy H 4

u

Gu 100 <2}

3eH1G y Asp
CAP'@H?@I&'[hEys
reeeptoTihindde
dahmind_eu Val
Thr Phe Qvy
5 70 75 80 Al
Ay Vval Thr

0> 29 5<211>| QT

ﬁ %chgﬁi@%

ITNLGRRG
ENADRSY SII;%S;E% ECO@?EVE@JKL
@Lﬂ‘g SN ARSFNMKGPP VR QIARGQT

PRDEFMGCYE. A NIRNID
AT STGI\WWKW%LRHGKERPF-EM)ISN
VPFSPD@@GWPMI‘@CYWPIMDYP}WT
BroIGTOPERWOVISYELLNAP APVCGP
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319-518
containing the
receptor binding
domain

ITNLCPFGEVFNATKFPSVYAWERKKISN
CVADYSVLYNSTFFSTFKCYGVSATKLN
DLCFSNVYADSFVVKGDDVRQIAPGQT

GVIADYNYKLPDDFMGCVLAWNTRNID
ATSTGNYNYKYRYLRHGKLRPFERDISN
VPFSPDGKPCTPPALNCYWPLNDYGFYT
TTGIGYQPYRVVVLSFELLNAPATVCGP

KLSTD

Example 6

Structure of the Spike Protein

To characterize the properties and function of the SARS-CoV S protein,

nucleic acids encoding the full-length Tor2 isolate were cloned into expression

vectors as described above. The Tor2 isolate is further described in Marra et al.

The genome sequence of the SARS-associated coronavirus, Science 300:1399—

1404 (2003). Clones generated included the full-length S protein (1255

10

residues), the ectodomain Se (residues 17-1189) having just the extracellular

domain of the S protein with the putative transmembrane domain and

cytoplasmic tail of the spike protein deleted, fragments containing the N-
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<212> PRT <213> SARS coronavirus <400> 29 | QAsn G n

Lys An lie Ala Asn G n Phe Asn Lys Ala lie Ser Gn
wOiesh1&340 15 A n G u Ser Leu Thr Thr Thr Ser pTiUSZloa/023345

Leu Gy Lys Leu Gn Asp 20 25 30 VvVal Val Asn G n Asn

Al : . I .G .

45 T RATB (IR AN, P ST TR G Rk P IEE IR0 50

| | emimuacEdresileS65260, 3§37, weliS 7 prdspactivally) Gcludiiga Mitative

d I i Ar L I i ht 65 70 75 80 20 Ar
Lol 6 g Sietal Redefloerihia mgpc i bhat pader Ho4uoRec g 4 ictnal
A G185 0595% 857 Ol b 9922579880 BONCES ok,

<212> PRT <213> SARS coronavirus 30<400> 30 Arg
5SedBN a Asn Leu Ala Ala Thr Lys Met Ser G u Cys Val

Leu 1 5,10 15 . . n r- Ly Val p-Eh s. G
Lys G y APo AT eSO o8 paR e ey e ghuera
Al gndtit Gortdlavaky/byvplecadr ddAGertBes: H s Val Thr 35 40 45
Tyr Val Pro Ser G n Gu Arg Asn Phe Thr Thr Ala Pro

Ala lie Cys 50 55 60 HKdR Lys Ala Tyr Phe Pro

ek
Ar Nal -]Eh& 11 5. .70 75 80 Ay Thr
SergV rép?( éi%%m$ﬁradé r11d rgdﬁﬂo’%g%ﬁg Ser Pro Gn
101i e 85 9BeS3Isirburiitis approxifsgdel§ 6icorBilsed it 2HelS7 Bragment.

<2122 <213> SARS car,onavj rus _<400> 31 | QAsn, Thr
hdpinits gerRgReTey S talp s (S oy {Primgine e

AS Borbnavitifles! @ o/ Sfrail MEW 3 hefd/§1 £SB9REQ ke’ Yard By e Pufdat
Leu Asp Ser Phe Lys Qu 20 25 30 G u Leu Asp Lys Tyr

Ph eotopaviAsiOCH5(7TB resBbres Prize Aaflagter SABuchmeiet, CAOnddrus

Sy G5 et SeShey i
15 Ly Kufikél &HénﬂﬁﬁSzﬁzdﬂurﬁ?&ndff%{cﬂi&@l BRaly8s dfxhe sﬁ?ac%%@z@in of
yr 85 210>"32

Leu Gn Gu Leu Ay Lys Gu Gn 90 <
<2 bumarn oeropavipus BCERViglaZs1 XHS: E9Y-30319933. Hopewerafor

I\S/gihei@?nabi c%rdgﬂslr&fﬁdﬁ? 41 I?J](?onlsﬁ%re-&l% c&%lijst-g b ShSOelJEel’ (5;'4§' residue
p Leu

fragment that corresponds to S537. Bonavia et al., Identification of a receptor-

binding domain of the spike glycoprotein of human coronavirus HCoV-229E, J.

20  Virol. 77: 25302538 (2003).

All S glycoprotein fragments and the full-length S glycoprotein ran on

SDS-PAGE gels at positions significantly higher than their estimated molecular
weights, indicating that these polypeptides are likely post-translationally
modified. The S276 polypeptide had an apparent molecular weight of about 75

25  kDa, S537 had an apparent molecular weight of about 100-110 kDa, S756 had
an apparent molecular weight of about 130—140 kDa, and Se and S had apparent
molecular weights of about 200 kDa or higher (Figs. 4 and 6). The bands
corresponding to these polypeptide were broad even when observed at low
exposure (Fig. 6; some data not shown). These data indicate significant

30  glycosylation as observed for the S glycoprotein and fragments thereof. Based
on approximate estimations of molecular weight it appears that the S2 subunit is
not as heavily glycosylated as S756 (constituting the S1 subunit). Notably, S276
is heavily glycosylated if one assumes that only glycosylation contributes to the

increased molecular mass.
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30 1 5 10 15 Asp Arg Cys Thr Thr Phe Asp Asp Val Gn
Ala Pro Asn Tyr Thr G n 20 25 30 H's Thr Ser Ser Met

wangs@igo3val Tyr Tyr Pro Asp Gu lie Phe Arg 3BCRM@SA®4/023345

10

15

20

25

30

35Ser Asp Thr Leu Tyr Leu Thr G n Asp Leu Phe Leu Pro

e e St RS s Yk i S8l

Asn H's Thr Phe
Ph gu]ge}“gat@@p W@ 01 ql@v’ég},rallﬁheglﬁveakﬂl’omdihﬁe fol shdlés @%ins were

bty o Sg: %ﬁ@fg edfl, G ot st bk %/ai{dsg&%\?grgel ﬁigﬁrel i e
l i poaﬁaﬁn %8756 u Etln‘gstﬁe g@dmbYﬁ‘tg of lnfeﬁg&gn@%éaav% 4 and

Asn_ Phe u Leu
5 Vag) é@n g@agdlgﬁsgom/by progersds3Bayl d@uband Tﬁmheﬁtﬁdﬁ:i‘lare |ri|e§ded to

Phe Asn Thr, 145 150
1 5 ething A E B (ia ofiaPagedinigesban or 83 furicionac o
Val Ser Gu Lys Ser 165 170 175 Gy Asn Phe Lys Hi s

0 185
Leu Arg Gu Phe Val Phe Lys Asn Lys Asp Gy 18
190 Phe Leu Tyr Val Tyr L@Qﬂmﬂyr 195 200 <210> 33

<211> 200 <2f re?ﬁ;ﬁ ol QA LY 'a<4 0>Pﬁ2
Adn Pro He P

Asn Thr Alrwgleic a'szldﬂagirfentglxgﬁﬂ‘in%r aﬁr,% ngf%;g$ Klba G
.e. Asn.H e .Thr. Asn

?h‘)f/@fﬁl‘ilnﬁﬁgn%?m‘&%“ﬁs{e%l 26 ﬂégEQ ID N©p! ®ag cipned @@cuT t1®5
T P wat: ¢ casnl B BaRCarder b blanid aRsns (g

e H®. KseolipBh2 uaE3 pelfs WGy traasforGiad v65h msgﬁ sigmﬂ did%hen

s Ser e u
Lq“d‘é‘%ﬁa@%?@shé R T ndysohire Sevmas RipHe A g
Val Val Pro Ser Ay Asp 100 105 110 Val Vval Arg Phe
Pro Asn He Thr Asn Leu s Pro Phe Gy Gu Val 115
120 125 Phe Asn Al a Thrﬁ &samEPro Ser Val Ty; ea?
A5 asp Tyl SSRustEr distholtto Al Sofestin ofisiondd 150
155 160 Phe Ser ThepRivefrdgrsenCysthENiveiyn Val Ser Al a
Thr Leu pr16—5A]fa?(@)ﬂ%(&_%e Ser Asn Val
Tyr AI @2* Ceﬁﬁ ar M&Pk%Ve@ﬁG @l wesp grbee tmwemfg'ﬁi
AIp vl cﬁl@l‘ %3 flasi(60 AR dfsh PinG &IQBM%M-%-f(%}%ssmedmm the
420 TRRLE

200 <212> PRT <213> SARS cor onaV| r'us
day prior to transfection. The cells were then transfected, using the Polyfect

(Qiagen) transfection kit'according to the manufacturer’s protocol, with
pSecTag2B constructs (6 ug each) containing inserts coding for the various
peptide fragments of the spike protein. These constructs were prepared as
described above.

After 4 hour of transfection, a VTF7.3 vaccinia virus carrying a T7
polymerase was used to infect the transfected cells at a MOI (multiplicity of
infection) of 20 (Fuerst et al., Proc. Natl. Acad. Sci.. 93:11371 (1986)). This

procedure provided for the use of the T7 promoter in the pSecTag2B vector

instead of the CMV promoter, which is much weaker (Nussbaum et al., J. Virol.,
68:5411 (1994)). After three hours of infection, 1.5 ml of fresh medium was
added to the cells and then the cells were transferred to a 3 1°C incubator. The

cells were incubated for an additional 24 hours, after which the culture medium

was collected.
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<400> 34 G n Thr Ay Val lie Ala Asp Tyr Asn Tyr Lys

Leu Pro Asp Asp Phe 1 5 ' 10 15 Met Gy Cys Val Leu
weéleosin@3Asn Thr Arg Asn lie Asp Ala Thr Ser 28CRAS304/023345
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Le@x%% Lezlegéer?aTﬁgl %’eLeuel EI%SSL SSL%SIH & a%%rb %} f%an

OROkK Swla%d@gsqumlmmamlgadu@ uel‘l’ﬂcatl’ﬁl y Thr
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15 TYDVEAPMEDQESTSIMRGE (SHD D N 58Pard® YK I GPPHOFERDC
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5&@){%5}@ ﬁor%ﬁ?cuma ApethqrantiSeAR§4Jo A8 ;gl©pprotsin Vet
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Arg Ser énmmemjmmmﬂmmaﬁon of Spike Polypeptides
Soluble spike polypeptides fragments were obtained from the Vero E6 or

293 cell culture medium. However, the full-length spike glycoprotein was

detected only in the cell lysate.

25 Medium from cells transfected with nucleic acids encoding various
soluble S fragments was collected and subjected to centrifugation at 1000g for
10 min to remove cellular debris. The cleared medium was incubated with either
Ni-NTA agarose beads (Qiagen, Valencia, CA) or an immunoprecipitating
antibody plus glycoprotein G-Sepharose beads (Sigma, St. Louis, MO) for 2 h at

30 4°C. The beads were then mixed with an equal volume of SDS gel sample
buifer, boiled for 3 min, and subjected to gel analysis. For full-length S
glycoprotein, cells were lysed first in PBS supplemented with 1% NP-40 and
0.5mM PMSF for 1 h at 4 °C, and centrifuged at 14,000 rpm in a table-top
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Cell-binding assay and ELISA
Medium containing soluble S fragments was collected and cleared by

centrifugation. Vero E6 or other cells (5x10°%) were incubated with 0.5 ml of

25  cleared medium containing soluble S fragments and 2 pug of anti-c-Myc epitope (
antibody conjugated with HRP at 4 °C for 2 h. Cells were then washed three
times with ice-cold PBS and collected by centrifugation. The cell pellets were
incubated with ABTS substrate from Roche (Indianapolis, IN) at RT for 10 min,
the substrate was cleared by centrifugation, and the optical density at 405 nm

30 was measured. The result of the slot blot analysis is presented in Fig. 4 and
discussed in further detail below.

For ELISA, purified ACE2 (R&D, Minneapolis, MN) was adsorbed onto
Maxisorp ELISA plates in pH 9.6 buffer at a concentration of 100 ng per well.
Medium 154 (150 pl) containing various soluble S fragments and 0.6 ug of anti-
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385 390 395 400 <210> 39 <211> 600 <212> PRT <213>

SARS coronavi rus <400> 39Example 14

B-Galactosidase reporter gene-based cell—cell fusion assay
293T cells (1.5x10°) were plated in T25 flasks. The next day, these cells
were separately transfected with pCDNA3-S, pSectag2B-S, pPCDNA3-ACE2,
and pCDNA3-ACE2-Ecto using the Polyfect transfection kit (Qiagen, Valencia,

CA) following the manufacturer’s suggested protocol. Four hours after
transfection, cells transfected with S constructs were infected with T7
polymerase-expressing vaccinia virus VTF7.3 and cells transfected with ACE-2
constructs were infected with 8-gal encoding vaccinia virus (VCB21R). Two
hours after infection, cells were incubated with fresh medium and transferred to
31 °C for overnight incubation. The next day S glycoprotein-expressing cells and
ACE-2-expressing cells were mixed in a 1:1 ratio and incubated at 37 °C. Three

hours later, cells were lysed by adding NP-40 to a final concentration of 0.5%.
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Phe Ser Asn Val Tyr tieypikaAgtibghesssp Ser Phe Val

20 Val Ly Ala.Pro Gy .38
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25 LeéfC).A%ré e’l)'}%gctg'cﬁ %2‘117&0‘51?% %ﬂ fragments; P540 recognized S756, Se, and

S but not the smaller fragments (Fig. 4C; some data not shown). The D24

antibody preparation was relatively weak. However, the P540 preparation was
very sensitive even at dilution 1:10,000 and was used extensively in the
experiments described herein.

30 The P540 antibody preparation was used to detect whether the S
glycoprotein was expressed intracellularly, extracellularly or on the cell surface.
As shown in Fig. 5, the full-length S glycoprotein was expressed at the cell

surface, although at low levels, as measured by flow cytometry.
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or the syncytlum formation assay when the cells were not transfected with

plasmids encoding ACE2 and the cells expressed only native concentrations of

25  thereceptor. To explore the possibility that this was due to low sensitivity of
these two assays, another asséy was used. This new assay was based on
fluorescent dye redistribution that is able to detect fusion of single cells. Even
with this fluorescent-based assay statistically significant differences between
cells transfected with plasmids encoding the full-length S glycoprotein and

30  various negative controls were not detected. Some of the negative controls
included transfection with plasmids encoding soluble S fragments at different pH
(data not shown). Significant cell-cell fusion was only detected when the cells
were transfected with plasmids encoding ACE2, suggesting that the higher levels

of receptor expression achieved by expression of recombinant ACE2 could be
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An assay based on the binding of various soluble fragments to receptor
expressing Vero E6 cells was developed to localize the receptor-binding domain
(RBD) of the S glycoprotein. This assay involved measurement of fluorescence
associated with binding of antibodies directed against the S polypeptides to Vero

30  E6 cells and was developed prior to the identification of the SARS-CoV
receptor. Vero E6 cells that are susceptible to SARS-CoV infection were
incubated with full-length S polypeptide and various soluble S fragments.
Several cell lines that are not susceptide to SARS-CoV infection were similarly

incubated with full-length S polypeptides and soluble fragments thereof.
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40§Bﬁ90n4&1§1ng fragments of the SARS-CoV S1 glycoprotein (e.g., S272-537)
and the HCoV-229E or hepatitis virus RBD, and whether such similarity is

25  related to the use of the same host for replication. These two viruses use
different receptors. The straightforward cell-binding approach described here
could also be helpful for identification of other virus receptors.

Recently, workers have reported the identification of ACE2 as a
functional receptor for the SARS-CoV. Li et al. Angiotensin-converting enzyme

30  2is a functional receptor for the SARS coronavirus, Nature 426: 450-54 (2003).
The identification of ACE2 as receptor permitted further validation that the
results provided above are correct. As shown in Fig. 8C, when purified ACE2 is

used in an ELISA to test for binding, the same binding pattern was observed as
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A EDIA3. A8 Q‘aﬁ%Cﬁange% from Strathene (La Jolla, CA) Was employed
using fche protocol provided by manufacturer. For expression of various N
terminal S fragments, the corresponding gene fragments were aniplified by PCR
and cloned into the pSecTag2 expression vector (Invitrogen, Carlsbad). The
plasmid pCDNA3-ACE2-ecto, which expresses the ACE2 soluble ectodomain
tagged with C9 peptide was kindly provided by Michael Farzan (Harvard
University, Boston MA).
Protein expression and purification. Various N terminal fragments of the
S glycoprotein were sub-cloned in pSecTag2 expression vector and transfected

into 293T cells followed by infection with VTE7.3 as described in Xiao et al.
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glycoprotein with different N terminal deletions and infected with VTF7.3 were
incubated with the P540 rabbit anti-S polyclonal antibody and goat anti-rabbit
25  antibody conjugated with FITC in PBS containing 1% BSA at 4°C for two
hours. Cells were then washed four times in ice cold PBS and analyzed with
FacsCalibur (Becton Dickinson, San Jose, California).
Gel filtration analysis of S fragments. After being purified on Ni-
chelating column and buffer-exchanged to PBS, S fragment samples were loaded
30  onto a Superose 12 10/300 GL column (Pharmacia, Uppsala, Sweden) that had
been pre-equilibrated with PBS. The proteins were eluted with PBS at 0.5
ml/min, and 0.5 ml fractions were collected. The Superose 12 column was

calibrated with protein molecular mass standard of 669, 440, 232, 158, 67, 44
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The N-terminal fragment upstream of the RBD of the S glycoprotein
Jorms a dimer. It has been previously shown for another coronavirus (MHYV)
that soluble S1 (similar to SU) fragments form dimers, that the extreme N-
terminal 330 amino acid residue region that contains the receptor binding
30 domain participates in the dimerization, and that only dimers bind the receptor
CEACAM. See Lewicki & Gallagher, J. Biol. Chem. 277:19727-34 (2002).
However, the inventors and others have localized the SARS-CoV receptor

binding domain downstream from the extreme N-terminus. Xiao et al. Biochem.
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(8319-517) containing the receptor binding domain were coimmunoprecipated

with S756 by P540 (Fig. 9B, right). To rule out the possibility of nonspecific

25  disulfide bond formation that may lead to coimmunoprecipitation, DTT was
included in one of the coimmunoprecipitation experiments. DTT had no effect
on either immunoprecipitation or coimmunoprecipitation of secreted S756 (left
lanes) or S756+S276 (right lanes) (Fig. 9C, left panel).

To find the size of the oligomers, one of the fragments (S537) was cross-

30  linked with BS®. The right panel of Fig. 9C shows the appearance of a new band
with a molecular weight corresponding to a dimer but not of higher order
oligomers. To exclude the possibility of artifacts due to cross-linking and further
to confirm the formation of dimers, the S537 fragment was also analyzed by gel

filtration. Two gel filtration elution peaks were observed: one due to species of
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mutants is undistinguishable from that of the wild type (Figs. 11B and C). These

results suggest that the extreme N-terminus is required for fusion by a
mechanism that may or may not involve dimerization.
Dimeric S1 binds ACE2 much more efficiently than monomeric
25  fragments containing the Receptor Binging Domain. Previous work with
another coronavirus (MHV) suggested that only dimeric S1 binds its receptor
CEACAM. Lewicki & Gallagher, J. Biol. Chem. 277:19727-734 (2002).
Experiments were conducted on SARS-CoV fragments to understand how the
dimeric state of the S1 may affect fusion. In particular, binding of S1 fragments
30  inmonovalent and bivalent form to ACE2 was observed by using the anti-c-Myc -
epitope antibody for conversion of monovalent S1 fragments into bivalent ones.
One of these S1 fragments (S319-517, SEQ ID NO:62) did not bind to any
measurable degree to surface-immobilized ACE2 unless bound by an anti-c-Myc

epitope antibody, which converted it into a bivalent molecule in solution before
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much more efficiently than monovalent fragments containing the receptor
binding domain, and 5) the soluble S ectodomain forms trimers under gel
filtration conditions.

It has been previously reported that some SU subunits of class I fusion
proteins (that bind receptor molecules) can form dimers including, for example,
gp120 of the retrovirus HIV-1 and S1 of the coronavirus MHV. Center et al. J.
Virol. 74: 4448-55 (2000); Lewicki et al. J. Biol. Chem. 277: 19727-34 (2002).
Until the present work, the role of S1 dimerization for mediation of membrane
fusion was unclear. It is now generally accepted that soluble ectodomains such
as the gp140 protein of the HIV-1 and SIV envelope glycoproteins (Env) form

trimers although dimers and tetramers can be observed. Center et al. Proc. Nat’]
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form a dimer of the two trimers. In another scenario the orientation of each of

the monomers in the trimer may not allow formation of dimers in the trimer but
25  leave “free” binding sites for dimerization with monomers from other trimers. In
this case one might expect the formation of a network of trimers. Finally, the
three-dimensional structure of the trimer may not allow any interactions of the
monomer dimerization sites with other monomers in the same or different trimer.
The later possibility is supported by the preliminary data provided herein where
30  higher order oligomers were not detected using the described gel filtration
conditions. Under those conditions either intratrimer dimerization occurs but the
third monomer conformation does not allow interactions with monomers from
other trimers or such interactions are too weak to be detected, or the trimer three-

dimensional structure is such that it does not allow dimerization interactions.
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20 25 30 Ser Asp Thr Leu Tyr Leu Thr G n Asp Leu Phe
Leu Pro Phe Tyr Ser 35 40 45 Asn Val Thr Gy Phe H's
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Ph | 75
8%16%%&;% gf %r%lg%ab%’l t%c?ge%rgte% gg Jyheﬂéfp még ta@%?’ca g

Phe Pro Asn H e Thr 290 295 300 Asn Leu Cys Pro Phe
Gy Gu Val Phe Asn Ala Thr L Phe Pro Ser 305 310
315 320 Val Tyr Ala Trp Cﬁ%ﬁlﬂ@ﬂys Lys He Ser Asn
Cys VaBeAl feorddficd ﬁﬁmﬁﬁ@e@%hmA%Eo&{ﬁ RIBWP %
Ser Thr Phe Phe Ser B y

350 Val Ser Ala ThM@M.Mﬂ%&hﬂéﬁm\%yls Phe Ee;

er e Va :

Gy Aopr R Gupio iRl off IR e el s By s Biroding

d mce'plmr lﬂuimg/dd)mhin@oﬁiﬁ AR nlay préht SARSLVifectiey Pro
Asp Asp Phe 385 390 395 400 Met Ay Cys Val Leu Al a

Trp Asn Thr Arg Asn H e Asp Ala Thr Ser 405 410 415W

4 i R Asn Tyr Lys Tyr Arg Tyr Leu Arg H's
Ga‘)//ﬁ%lsaﬁé% 426‘1-&{2;5 430 Arg Pro Phe Gu Arg Asp lie

Ser AsrMigaiwepe diviRied ierthiee grobpg dibwp A n:ﬂ}lé@# g4ﬁro'égh{§ were
I r ro Leu
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Val gEﬂeu Ser Phe GQu Leu Leu @ Bzﬁ g? ﬁ?‘ﬁ?ﬁglg%/

ogsoup | of mice #1 to #5 were immunized with the plasmid pEAK-10-RBD-Fc
that encodes for a fusion protein of RBD (S319-51 8) fragment fused to Fc and

group C mice #1 to #3 which were immunized with a control plasmid. Five
BALB/C mice per group were immunized at day 0, day 14 and day 28. Mice
received less than 2 ug DNA per immunization with a gene gun. Sera were
collected at day 56. In Fig. 14A-B, the first number denotes an individual
mouse, the letter denotes the respective immunization group, and the last number
denotes the dilution used.

Cells (293T) were incubated with anti-sera from the immunized mice and
then mixed with cells expressing S protein. Fusion was measured as described in

previous Examples (see also, Xiao et al. BBRC 2003). PC denotes positive
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G n Cys Val Asn Phe Asn 500 505 510 Phe Asn Ay Leu
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o b B S B oI S o
ValFig. 38, L@sUsHe%h i iBRAuniZ¥d wigk Dﬁﬁ[‘eﬂeﬁéﬁm% tﬁé‘?plﬁé o@g’@
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10 q/ s 6 90 A&%¥howaGn ARG, IMB, ardiy-serbl fiRnOnsceGhimaedSeRh DINA

Cys Ala Asn Leu Leu Leu, 705 710 715 720 G.n &(r
fﬂ@&mgﬂhé spie PHgipinapoerios binding dempininhibited fagipn of ells that

¢ S8R G et AP D SRR e
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15 <212m moﬁzh%@eﬁéﬁﬁld;@ r(pnaox hﬁ&"ﬁ 16663%141? Aol I/a\r%e&éss

25

30

Thr Phe As Tyr h
5 tffemﬁfeHlsslnﬂTmresé‘ls me olh@rveArog o@l)fusuau inhhited\py aRtiGera

B Mol K AR A T 4T b o

VaBAT(I]_rz()(almuBﬁ)e H's Thr He Asn His Thr Phe Gy Asn'
Pro Val 50 55 60 |le Pro Phe Lys Asp Gy lie Tyr Phe
AI a Al aThpse defaingdiggtetagt lmmvnwmammammeNf&Bnmdglg S

0 gobiiizeRbi Fgﬁdﬁgﬁ?&%‘ DOl dfilied SRR ¢ R i),
H Gesﬁmg;e/ég&n@ythe 33k P1O%eir Akt Asild ﬂ&eeﬁm&mf@lﬁnm
Ann ek ey xR,

AS Bini¥sy dbMain inhibit S-mediated cell fusion (see Fig. 15).
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L eRertpins, Mmdoeagh su@enefetgz@ed\pgtemm pﬁﬁlﬁcaﬁﬁﬁ E&ﬂmr@ynnébrpoﬁtml
25 G 1%1 rgfé}ence 0 %eysame%xé% as 1? it h Srbe c?r%gra?}lrby re?erence in its
entirety individually or set forth herein in its entirety. Applicants reserve the
right to physically incorporate into this specification any and all materials and

information from any such cited patents or publications.

The specific methods and compositions described herein are
30  representative of preferred embodiments and are exemplary and not intended as
limitations on the scope of the invention. Other objects, aspects, and
embodiments will occur to those skilled in the art upon consideration of this
specification, and are encompassed within the spirit of the invention as defined

by the scope of the claims. It will be readily apparent to one skilled in the art
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25  embodiments and optional features, modification and variation of the concepts

herein disclosed may be resorted to by those skilled in the art, and that such
modifications and variations are considered to be within the scope of this

invention as defined by the appended claims.

The invention has been described broadly and generically herein. Each
30 of'the narrower species and subgeneric groupings falling within the generic
disclosure also form part of the invention. This includes the generic description

of the invention with a proviso or negative limitation removing any subject
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lie Phe Arg 20 25 30 Ser Asp Thr Leu Tyr Leu Thr dn
Asp Leu Phe Leu Pro Phe Tyr Ser 35 40 45 Asn Val Thr
Gy Phe H's Thr lie Asn H's Thr Phe Gy Asn Pro Val 50
55 60 lie Pro Phe Lys Asp Gy He Tyr Phe Ala Ala Thr
Gu Lys Ser Asn 65 70 75 80 Val Val Arg Gy Trp Val
Phe Gy Ser Thr Met Asn Asn Lys Ser G n 85 90 95 Ser
Val He He He Asn Asn Ser Thr Asn Val Val He Arg
Ala Cys 100 105 110 Asn Phe G u Leu Cys Asp Asn Pro
Phe Phe Ala Vval Ser Lys Pro Met 115 120 125 dy Thr
G@n Thr H's Thr Met H e Phe Asp Asn Ala Phe Asn Cys
Thr 130 135 140 Phe G u Tyr He Ser Asp Al a Phe Ser
Leu Asp Val Ser GQu Lys Ser 145 150 155 160 Gy Asn
Phe Lys H's Leu Arg G u Phe Val Phe Lys Asn Lys Asp
Gy 165 170 175 Phe Leu Tyr Val Tyr Lys Ay Tyr Gn
Pro He Asp Val Val Arg Asp 180 185 ' 190 Leu Pro Ser
Gy Phe Asn Thr Leu Lys Pro H e Phe Lys Leu Pro Leu
195 200 205 Gy He Asn He Thr Asn Phe Arg Ala H e
Leu Thr Ala Phe Ser Pro 210 215 220 Ala G n Asp H e
Trp Ay Thr Ser Ala Ala Ala Tyr Phe Val Ay Tyr 225
230 235 240 Leu Lys Pro Thr Thr Phe Met Leu Lys Tyr
Asp Gu Asn Gy Thr H e 245 250 255
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Thr Asp Ala Val 260<210> 51 <211> 430 <212> PRT <213>
SARS coronavi rus <400> 51 Asp Arg Cys Thr Thr Phe Asp
womsado3& n Ala Pro Asn Tyr Thr G n 1 5 10 15Pé&irasiten/023345
Ser Ser Met Arg Gy Val Tyr Tyr Pro Asp Gu lie Phe
Ar ovBAEEs 9 A8EEHsP Thr Leu Tyr Leu Thr G n Asp Leu
Phe Leu Pro Phe Tyr Ser 35 40 45 Asn Val Thr Gy Phe
Hi 4. Thr A palypeptideifiegiient d?ﬂ&EQBIIyN&ri Br @ cofaskervallve barGit
lie Pro_Phe Asp. Ay lie Tyr AIaAIaThr Gu
Lys Ser ﬂl@ﬁ"fj—%ﬁ?ﬁmﬁe B%lwtldeﬁﬁnmo ueg 3 hepgral /gy cobiylar
Gy Ser ihifunb/edspbisd Wik us¥BtoIREculdtd adanitid1 95 Ser Val H
e He He Asn Asn Ser Thr Asn Val Val He Arg Ala Cys
5100 105 110 Asn Phe G u Leu Cys Asp Asn Pro Phe Phe

Al 3 Val . 115 n T

i & vhr ABPTRhE g sRbARINGS 13l Fhrorsh o1,
135 140 wheeeikAhe pblypeplide, Sﬁéreﬁﬂhef)bg'p e®h E&lﬁc@%@mmoral
Val Ser Gu Lys Ser 145 150 155 Asn Phe Lys

Hi s LeuCnegludgrimpriae yeppopseavhepdised o 199@11;&9 gn @ninal 65

170 175 Phe Leu Tyr Val Tyr Lys Ay Tyr Gn Pro He

Asp Val Val Arg Asp 180 185 190 Leu Pro Ser Ay Phe

10 AsB. Thr Al_lm]yliepsid@hmfiﬂrg myﬂm df)SﬁQ_HDJNPIsOILeM 1955209, 46, 51,

205 e Leu Thr
Al a Phe5ge"1% A?o%zig 61162 2233 ngr@% A&Oéympadcrwﬁw@y the
Thr Seryp
240 Lou” L yRrics o profite Shandfal of Rl mEee Fdorf rhen
Asn G yusedrio inasubfmamsimals5 Thr Asp Ala Val Asp Cys
Ser G n Asn Pro Leu Ala Gu Leu Lys Cys 260 265 270
Ser Val Lys Ser Phe Gu He Asp Lys Ay He Tyr @n

15 Tha. Ser TRspolgpéptid8@f RAPNE 6F § WitheiN@e Sﬁodlgpeﬁﬁﬂe@s)éhﬁ?@m
Val Val Arg P e Pro Asn |ie Thr 290 29 0"Asn Leu
Cys Prodppdleayssofytipnval Phe Asn Ala Thr Lys Phe Pro
Ser 305 310 315 320 Val Tyr Ala Trp Gu Arg Lys Lys
lie Ser Asn Cys Val Ala Asp Tyr 325 330 335 Ser Val
Left Tyr THespol@ssptidhof Ehin P oS whbidin Biteanlings] i makykal.
Gy 340 345 350 Val Ser Ala Thr Lys Leu Asn Asp Leu
Cys Phe Ser Asn Val Tyr Ala 355 360 365 Asp Ser Phe

20 Vag. Val They/So1{peptis Br i a,}ggﬁ Ay
370 375 38%0 @% léﬁr %ﬁ{i}l%g\{vhﬁl&gt%ﬂ ljl#yr n-Tyr
Lys Leu Pro Asp Asp Phe 385 390 395 400 Met Ay Cys

405 410V RIE AR i i oraS el Hpoliepidis pino-

Leu Ar getthinally ¥r carboxyl-terminally blocked.

25 8. A coupled protein comprising a carrier protein coupled to a second
polypeptide having any one of (a) SEQ ID NOs: 13, 14, 15, 20-59, 61-
63; (b) a peptide fragment of SEQ ID NO: 1, or a conservative variant of
(a) or (b).

30 9. The coupled protein of claim 8, wherein the carrier protein is soluble in

an aqueous solution.
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420 425 430 <210> 52 <211> 521 <212> PRT <213> SARS

coronavi rus <400> 52 Asp Arg Cys Thr Thr Phe Asp Asp
woabos@ien3Al a Pro Asn Tyr Thr G n 1 5 10 15 Hi sPTmS3®r/023345

Ser Met Arg Gy Val Tyr Tyr Pro Asp Gu lie Phe Arg 20

pr P s SR o fhigt & \ini e BhanBtend 4 Seffita

lie Asn fﬂdmth@lgroﬂt&nﬁbungﬁsﬁboﬁim svAaim 51®u15151 ,&eyhdle liffpet
Phe Lys Phe Ala Ala Thr Qu Lys Ser

Asn 65 #Bm?@”aé%‘ %‘ﬁ WBFI » RIOYSGYuF 2 UgHR, rpblait grymggumin.
Thr Met Asn Asn Lys Ser G n 85 90 95 Ser Val He He H
e Asn Asn Ser Thr Asn Val Val He Arg Ala Cys 100 105
51101 Asn Thheow@led pmteh@yﬁclﬂisrpS Lelreréin theRtvmpRidepréedn praduces a
Ser LyshPro ﬁ 311120 125Gy Thr G n Thr H's Thr Met
|i e PheAUBraAgh2 &¢I HRmRnS responseryhepdised toinpayjatorg animal.
Gu Tyr lie Ser Asp Ala Phe Ser Leu Asp Val Ser du
Lys Ser 145 150 155 160 Gy Asn Phe Lys H's Leu Arg
G 42-Phe Tharoupted prpteimefclaips 1 hetheiy theSHimaits a nnEha.
Leu Tyr Val Tyr Lys Ay Tyr . Gn Pro |lie Asp Val Val
Arg Asp 180 185 190 Leu Pro Ser Gy Phe Asn Thr Leu
10 Ly $3.Pr 0 Thé eoupiel pryteid eLclBnnl 1, 6theddd® thGRamBal Sadhubha8.
Asn He Thr Asn Phe Arg Ala He Leu Thr Al a Phe Ser
Pro 210 215 220 Ala G n Asp He Trp Gy Thr Ser Al a

pr 0¥ e AptiGorglac ke Fp1pat i il bngihe pfe) SEQ

e 245 2HDNEES 134, AS R0 6Vai3; bs(d) Bfmghrnt 6% SEQID NDOL;

Leu Ala G 65 270 Ser VaI Lys Ser
Phe G ucqqp!edktgarseﬁw%@ ﬂﬁg *?Il%'actﬂ A0 REFYIEPUM DS apiasyl
15 280 2854Bhs Arg Val Val Pro Ser Ay Asp Val Val Arg
Phe Pro"Asn H e Thr 290 295 300 Asn Leu Cys Pro Phe
Gy Gu Vval Phe Asn Ala Thr Lys Phe Pro Ser 305 310

o B Val TS tptforpofacioRisiny 4 sl g innlsgoegfide Rituces &
Ser ThrmphéraPhea §&lhlaT hmidae résié&s%eﬁh%eﬁo)ﬁn@&@at@ 4 animal.

350 Val Ser Ala Thr Lys Leu Asn Asp Leu Cys Phe Ser
Asn Val Tyr Al a 355 360 365 Asp Ser Phe VaI Val Lys

20 & Vo2 flonth o SYpFER S AlR P850

Asp Asp Phe 385 390 395 400 l\/bt Ay Cys Val Leu Ala
Tr As hr Arg Asn H e a Thr Ser 405 410 415

f7 lﬁlw%opﬁgﬁlﬂwlrclwsl @yher;&rrgthmmra@l ipp Gupges.
Ay Lys Leu

18.  Animmune composition comprising an adjuvant and a polypeptide
25 having any one of SEQ ID NOs: 13, 14, 15, 20-59, 61-63; or a fragment
of SEQ ID NO: 1.

19.  The immune composition of claim 18, wherein the adjuvant is selected
from the group consisting of aluminum hydroxide, lipid A, killed
30 bacteria, polysaccharide, mineral oil, Freund's incomplete adjuvant,
Freund's complete adjuvant, aluminum phosphate, iron, zinc, a calcium
salt, acylated tyrosine, an acylated sugar, a cationically derivatized

polysaccharide, an anionically derivatized polysaccharide, a

97



420 425 430 Arg Pro Phe G u Arg Asp H e Ser Asn Val
Pro Phe Ser Pro Asp Gy 435 440 445 Lys Pro Cys Thr

woénesPia3Al a Leu Asn Cys Tyr Trp Pro Leu Asn ABOTAS®004/023345

455 460Tyr Gly Phe Tyr Thr Thr Thr Ay lie Gly Tyr A n

Pro Tyr £0.475 0 .Val Val leu Bhe ... .
Gu Loy PEhns@nads s¥idackfaatiniBond, aingbsify tpid
495 ProA,,;aadklauASer Thr Asp Leu lie Lys Asn A n Cys

Val Asn Phe Asn 500 505 510 Phe Asn Gy Leu Thr Gy

Thr Ay Val 515 520 <210> 53 <211> 777 <212> PRT <213>

it oo I B R Pl I WD e AP ASigphino-

5mouse Kterhanallyl @adioxgkguainaky blmdke]i Ctermnal myc

epi tope and a pol yhi stidine tag <400> 53 Met G u Thr
Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 1
5 15 P

Ao sp ‘VRIPEPIP: Gt 80 A58 s nABiAY aniine % SEQ
Thr Ser [BEYONHE13, M@S@@LSSMH 63 1(b)Ty fragment 35 SEQ HENAs 3, or a
Gu lie Phe Arg Ser. As euTyr Leu Thr @ n Asp
Leu Phecgﬁse%t‘%ﬁvﬁ%ﬂnﬁ?ga lgﬁgb Tyr Ser Asn Val Thr Qdy

10Phe His Thr lie Asn H's Thr 65 70 75 80 Phe Gy Asn

Pro Val |lie Pro Phe Lys Asp Gy lie Tyr Phe Ala Ala 85
90285 THM igungeenmesiting gonarisivg pn adigvaytynd e peptidonmmetic

Val 11 e °f ool ffsciehkbdviti a3l G 38D BR0RSD. 14
Val H e 18y 20-89,56 18 (B iieerBoOSEQUDNG): Asr AAsomséiiakive
Phe Phe Al .a 132a 135 140 Val Ser Lys Pro Met @y Thr

G n Thr YA§itphf)0E(D)H e Phe Asp Asn 145 150 155 160

15Ala Phe Asn Cys Thr Phe Gu Tyr He Ser Asp Ala Phe

20

25

30

Ser Leu Asp 165 170 175Val Ser G u Lys Ser Gy Asn Phe
Lyg3 Hi s The imAmge Ghmp&igonvaf clé#ine22] 8hefddtheIdjuvpst idselected

L Phe L L

e 195 iSmspEoumykling h avihipurlBydratiag ipiEar g
Phe AS”bIé‘téné—%lylsM&:hE’ﬁ&b hmﬁeraﬂ&ﬂ %ileﬁma%@n&ﬁﬂéﬁdjh%ht
Pro Leu Ay lie Asn Iie Thr Asn Phe Arg Al a |

225 2 3 o Fmdz Apomphte de avamh @hmnummhommt@mnﬁapc, |a4 celcmm
Trp Gy _Thr Ala .Ala A a 5 25 2 Phe

G Ty stibiaeiileaindsipr in'dctofe ugitya Filipoihly el
260 265 pdifBadchatidds Bn GhivniChlly ddrivatiidd pR¥addhariigla Asp
Cys Ser G n Asn Pro Leu 275 280 285 Ala G u Leu Lys

Cys Ser Pokyphesphazipe, agriedegradable anipgospheye a@quhespivwl lipid
295 SOOA, and quil A.

24. A nucleic acid segment that encodes a polypeptide having any one of (a)
SEQ ID NOs: 13, 14, 15, 20-59, 61-63; (b) a peptide that is a fragment of
SEQ ID NO: 1, or a conservative variant of (a) or (b).

25.  An expression cassette comprising a promoter that is operably linked to a
nucleic acid segment that encodes a polypeptide having any one of (a)
SEQ ID NOs: 13, 14, 15, 20-59, 61-63; (b) a peptide that is a fragment of
SEQ ID NO: 1; or a conservative variant of (a) or (b).
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Tyr G n Thr Ser Asn Phe Arg Val Val Pro Ser Gy Asp
Val Val Arg 305 310 315 320 Phe Pro Asn lie Thr Asn

woaews@ye3Pro Phe Ay G u Val Phe Asn Al a 325 3BOTA@82004/023345

Thr Lys Phe Pro Ser Val Tyr Ala Trp Au Arg Lys Lys

i egSer : p r.Ser Val .
Lel?GTy r Tgsl%nrbxéfer Sléﬁ ?asgﬁr% a@ﬁ%“@”%&%ﬂ%@@@% PEjfoter is a
Lys Cys coystit@ive pramoteor Araguled promoteeu Asn Asp Leu |
Cys Phe 370 375 380 Ser Asn Val Tyr Ala Asp Ser Phe

Val Val Lys Gy Asp Asp Val Arg 385 390 395 400 G n

| i @7A a Lnec1ék Yicid ddndthict &Y ' T
Tyr Lys 405 410 415 Leu Br opﬁA%%g %%t@h%dééﬁcgéaﬁgegmem

Sval Leu ttgnaudss fe)m polypeptide Msmgtaly o2 ®f SBQ ID NOASTS, 14,

Ala Thr ;e r [ n Tyr, Asn. T Lys T Arg Tyr
Leu 435 1?’4%0‘211%561%% ®}4p ide L is Aeeigent pf SERHD ML ; (©) 2
Ar g Asp cbh®rive Agitanyal (FoP (A5G AR pARR RS SR! i
Asp Ay Lys Pro Cys Thr(zro ro Al apLeuOAsnscysa‘J‘??/@mgto
465 47082880 Trp Pro Leu Asn Asp Tyr Gy Phe Tyr
Thr Thr Thr Ay He Gy Tyr 485 490 495 @ n Pro Tyr
Arg Val Val Val Leu Ser Phe Qu Leu Leu Asn Ala Pro

g
105008505 Thi Atlaic EHoid cdabtniy scdokdnFicoclhivis 2, SvheREih HdWec s s

Leu lie %s (fgn C%n 515 520 525 Cys Val Asn Phe Asn
Phe AsnSe¥Sieq HAMTRE Stoup copgistingofoplaspd, anesmid @ %38

o smeiEropkiodEs BRE-EL AR iyl flon

Ser Val vitugy apsppressiorl yestoFandSgphagénid. i e Leu 565 570
575 Asp lie Ser Pro Cys Ala Phe Ay Ay Val Ser Val
lie Thr Pro Ay 580 585 590 Thr Asn Ala Ser Ser du

15 Vap9 Al aAMaéorhsidank Wiru§téin

i 5
Thr Asp Val Ser Thr Al a @?e %?glrﬂc%%n%gg‘uﬁg% a?lglrsegment
Pro Al athit gncedes (@15 pelapentidg having Ty oSeof SHQ IBINOAYS, 14,

Lou 1 et Er- 53 B e Jeblide ied)s PheRiR SPAR NG @2
Asp | i ecdaiservaihie vbldntdfa) drbfHo¥ afeRprédsyod éa@se%sacc%réing to

Ser Tyr H's _Thr Val Ser Leu Leu Arg 660 665 670 Ser
Thr SerCI'@?Thziys Ser He Val Ala Tyr Thr Met Ser Leu

20 Ay Ala 675 680 685 Asp Ser Ser He Ala Tyr Ser Asn

Asn Thr He Ala He Pro Thr Asn 690 695 700 Phe Ser H
e ¥er Hlle fEhombinentGlinus YAtlaive 29, Rykerda thSeikal MebtoAsdele¥d
705 710,715 720 Thr Ser Val Asp Cys Asn Met Tyr H e
Oys G yﬁ%&Shf‘s%fPuﬁﬁ?nSéﬁHg ¥acgyia yigs, PYmIynox, ﬂ%ﬁﬂoﬁé@ﬁ, and
Leu Lethdmhdd vig, Gy Ser Phe Cys Thr G n Leu Asn Arg
740 745 O Ala Leu Ser Ay He Ala Ala Gu G@n Qu
Gn Lys Leu He Ser Gu 755 760 765 G u Asp Leu His

Hi.s H s,H.Ss H.s Hs ..
25 T3 M Sy cé)l%posllfcion clzosfnpnsmg a pharmaceutical carrier and (a) a polypeptide

30

having any one of SEQ ID NOs: 13, 14, 15, 20-59, 61-63; (b) a peptide
that is a fragment of SEQ ID NO: 1; or (c) a conservative variant of (a) or
(b).

32. The composition of claim 31, wherein the composition is formulated for
treatment of SARS-CoV.

33.  The composition of claim 31, wherein the composition is formulated for

inhibition of SARS-CoV fusion with, or entry into, mammalian cells.
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770 775 <210> 54 <211> 297 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic sequence of am no acids

waze@nGosk SEQ | D NO 1 plus anN-term nal nouseP&TAIS200M/023345

| eader sequence and a C-term nal nyc epitope and a

pol yhi stidine tag <400> 54 Met G u Thr Asp Thr Leu Leu
Leu Trp Val Leu Leu,Leu Trp Val Pro 1 5 10 15 Ay Ser
Thi34G3 y Aeempissitioy @n@rﬁmﬁmph—ﬁhﬁad%hﬁca‘l@@m‘és BndV@ahudBib acid
Ala 20 25 30 Pro Asn Tyr Thr G n H s Thr Ser Ser Met
Arg G y sggtpentyhat pygodes ga) 3polypentidelaying any|dne omﬁﬁEQAmgNOs

>, 50 A0S0 A e A A P S o

5Asn Hi s 1Tt) aﬁﬁn%@valﬁe&@nﬁh@f @) Yyr N oPsmexyadssion e afete

Phe Lys Asp Bj Phe Ala Ala 85 90 95 Thr Qu
Lys Ser ag\%qqdlsg&tog)lé]m g Gy Trp Val Phe Gy Ser Thr
Met 100 105 110 Asn Asn Lys Ser G n Ser Vval lie lie
Iie Asn Asn Ser Thr Asn Val 115 120 125 Val lie Arg
Al 85Cys ThsrompesitBrmof dainCy4 wispeinthe dengpoBition Bhforhilated for

130 135,140 V Pro Met Gy Thr Gin Thr His
Thr Met G F@leﬁﬁgfﬁﬁsﬁ%% 150 155 160 Ala Phe Asn

10Cys Thr Phe GQu Tyr lie Ser Asp Ala Phe Ser Leu Asp

165 170 175 Val Ser Qu %‘g Ser Gy Asn Phe Lys H s
LedOAr g Te gompesitjen ofplainy Wﬂ@!ﬁlllgw dopoaisian uy@mbted for

Ay Phe 195
200 205P n\}yl{ %R%ﬂo\}'ﬂglo?\%ﬂb%% @é}pmg Onag i .a]hasx’a cells.
Thr Leu Lys Pro He 210 215 220 Phe Lys Leu Pro Leu

% lie Asn H e Thr Aspn, Phe Arg Ala H e Leu 225 230
2357240 AT¥iFal Kpecipheompuising ppharaaeguiicalsarmqrea wira) vegigr and a

51, 5 o BB U B e

25

30

270 Qd uSENDENDsTHS, 14, 5, POr59A6p-63 () ¥pkptideth@ in aliyagment of
Leu He 75,280 285 G u Hs Hs Hs

s i o SELTSY0: 6815 fansennt lxgmmﬁsléfaﬁﬂﬁi Prep xpregsion
Artifi cbggsetge@ég{&%ﬁ%@ﬁ 3223> A synthetic sequence

of amno acids 1 7 of SEQ D NO:I plus an

N-term nal nouse K chain Ieader sequence and a
o C kgrm nal It ope nd a <400>
055 R GtV Bt P08 B et e viglviITs,
Trp Val fd?hmlalecﬁlnllﬂut]cﬁ)s@e)foﬁﬁf Thr Gy Asp Asp Arg Cys
Thr Thr Phe Asp Asp Val G n Al a
39. A peptide vaccine comprising a pharmaceutical carrier and (a) a peptide
having any one of SEQ ID NOs: 13, 14, 15, 20-59, 61-63; (b) a fragment
of SEQ ID NO: 1; (c) a peptidomimetic of (a) or (b); (d) or a

conservative variant of (a) or (b).

40.  The peptide vaccine according to claim 39, wherein the peptide vaccine

is formulated in unit dosage form.

41. A microorganism vaccine comprising a pharmaceutical carrier and a
microorganism that expresses (a) a peptide having any one of SEQ ID
NOs: 13, 14, 15, 20-59, 61-63; (b) a fragment of SEQ ID NO: 1; or (¢) a

conservative variant of (a) or (b).

100



20 25 30 ) Pro Asn Tyr Thr Gn H's Thr Ser Ser Met Arg
Ay Val Tyr Tyr Pro 35 40 45 Asp Qu |lie Phe Arg Ser

wazmwsitheoskeu Tyr Leu Thr G n Asp Leu Phe 50 55r60/ulsen04/023345

10 240Thr WhichPhinsSted Pmwlod aciGsepnisid tHat enchidps

Pro Phe Tyr Ser Asn Val Thr Qy Phe His Thr lie Asn
H's Thr 65 70 75 80 Phe Gy Asn Pro Val lie Pro Phe

Lys Asp Gy He Tyr Phe Ala Ala 85 90 95 Thr A u Lys
Sert2As n Tha ImivkebrganignmGragcifie peodadinPhecl@ny 4 SewhdFéin thiet

100 105_ 110 Asn. Asn ‘%s ‘ﬁrr ng Ser Val, He He H e
Asn Asn TEEPORIPISALY SRFteq emythe gHopy cgasistingof falmanella and
Cys Asn[m@iﬁngnd@tbg@y@.Asp Asn Pro Phe Phe Ala 130
135 140 Val Ser Lys Pro Met Ay Thr Gn Thr H's Thr
SMet H e Phe Asp Asn 145 150 155 160 Al a Phe Asn Cys

Thy, Phe . H r..Asp Ala Phe .Ser leu Asp 165
1783175 T@Sﬁ“@ég’rgﬁnﬁﬁ%gmgg E"c&rﬁnﬁ%"lﬁiﬂ‘e“@@@ﬁlg theay
Arg G uniireoidahishhecdiB®islBmdidd i Snif\8Hsaby foriSP G Y
Phe Leu Tyr Val Tyr Lys Gy Tyr Gn Pro e 195 200

205 Asp Val Val Arg Asp Leu Pro Ser Gy Phe Asn Thr
Lot O RO i e ol
Ala Ala_ Al a 245 25 85 Tyr Phe Val Gy T r@agﬁiﬁﬁ%&ﬁd
br o Th SHHFNGES PRIOIR 8 energhSE oP 2 T851436, 28,9, 61-
Pro Lov 370 Saceaat APEANGE Y 0 g Pafior @

Ser Pheomd®) lie Asp Lys Gy lie 290 295 300 Tyr G n
Thr Ser Asn Phe Arg Val Val Pro Ser Ay Asp Val Val
Arg 305 310 315 320 Phe Pro Asn lie Thr Asn Leu Cys

15 Pr45.PheTk3 NG vacyik abORdifs fo Bhin 32,%%%&:&13@\/%!&% ilééée;iected

Phe Pro_Ser Val Tyr Ala Trp Gu Arg Lys Lys
Asn 340fremshagupgensiging af a plsmidyprcoseid, ¥akadt extifityal

Asn Ser 352 360 365 P S S
Tyr Gy @al 0ger ’El%gﬁgﬁ%l %%milé:ﬁm&%oggpartgﬁa@rg a%éls’ and
370 37apB@esal. Asn Val Tyr Ala Asp Ser Phe Val Val

Lys Ay Asp Asp Val Arg 385 390 395 400 An lie Ala
Pro Gy G@n Thr Ay Val lie Ala Asp Tyr Asn Tyr Lys

20 308 SOONSUERE SR 0 M o QPR e

25

30

Ser Thrfoghylated in Tyit désmpe Toym. Lys Tyr Arg Tyr Leu 435
440 445 Arg Hs Gy Lys Leu Arg Pro Phe G u Arg Asp
lie Ser Asn Val Pro 450 455 460 Phe Ser Pro Asp Gy

Lyg. Pr oTHBSNARacEhe i r -
475 480 Trp Pro Lgﬁ%%éﬁé %s%ﬁ%fé?ihy@ %%E%'Rlﬁgiﬁégﬁﬁr

Thr @ yurthes compriyssra mp@e¢aticagent.

48.  The DNA vaccine according to claim 47, wherein the myonecrotic agent

is bupivicaine or cardiotoxin.

49.  An antibody that binds to an amino acid sequence as set forth in any one

of SEQ ID NOs: 13, 14, 15, 20-59, 61-63; or a fragment of SEQ ID NO:
1.
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Gn Pro Tyr Arg Val Val Val Leu Ser Phe Gu Leu Leu
Asn Ala Pro 500 505 510 Ala Thr val Cys Ay Pro Lys

waewsBa003Thr Asp Leu lie Lys Asn G n 515 520 5PETMFS004/023345

Val Asn Phe Asn Phe Asn Ay Leu Thr Ay Thr dvy Val

A udn Q s Leu .|l Ser Gu dJ Le

i S0 o TuttmnBapstdonatts igFhitnu, BEErets e FattboSRpatitieaty
<212> PRInds2d 3 af¥ind 4did seqjuerRRGd 8100t 2287 1o SE® ID NOs:
synt heti ¢ sequence of am no acids 17-756 of SEQ I

NO: | wi tiReld: la: 499t 1-pE or ndeasment ofSEQ IRNR s <400>
56 Asp Arg Cys Thr Thr Phe Asp Asp Val G n Ala Pro Asn
Tyr Thr Gn 1 5 10 15 His Thr Ser Ser Met Arg Ay Val
5Ty51Tyr TheanAbgdyGicuoiding tBletairdg, ezt tBO afiodhspecifically
Leu Tyr .Ley Thr, G n.Asp Ley.Phe Leu Pro Phe Tyr Ser 35
40 45 A&’H“%&? a-pproigin repgpton %&}%hom?‘@-Asn His Thr Phe
Gy Asn Pro Val 50 55 60 lie Pro Phe Lys Asp Ay lie
Tyr Phe Ala Ala Thr Gu Lys Ser Asn 65 70 75 80 Val
Val52Ar g Theyntipgiy\satoring tGlclpiBel®, Whereldthe Astibodynis 4y s

acn val "oaoeond oy 3 vebicTonsl itoaty sl it sedigpdy, an

10Leu Cys aAGgenfbinding anfibtRly Hh@nfthe o8 hud@hizbdy ntiiogy Vet

115 120 125 Gy Thr Gn Thr H's Thr Met lie Phe” Asp
Asn Ala Phe Asn Cys Thr 130 135 140 Phe Gu Tyr lie

r0>155 T Bniy AEtortil «SRint32, el i feBRlinddy
Phe Lys afSbody\faghsnt islay sdh Fi/Pabl, HabPhigbdBy! likydr aabody or

Tyr Lys Ely Tyr Gn Pro lie Asp Val Val Arg Asp 180
185 190F(@2pro ser @y Phe Asn Thr Leu Lys Pro lie

15Phe Lys Leu Pro Leu 195 200 205 Ay lie Asn H e Thr

Asn Phe Arg Ala lie Leu Thr Ala Phe Ser Pro 210 215
2264 Al aTar antitmdytdceording t6thinT HY, BasreiAlthe Hlttbodl & doypled to a
Phe Val d(%l%/} Tyr 225 230 235 240 Leu Lys Pro Thr Thr

Phe Met 9t a*a%éa%ryr Asp Gu Asn Gy Thr H e 245 250
255Thr Asp Ala Val Asp Cys Ser G n Asn Pro Leu Ala Gu
Leu Lys Cys 260 265 270 Ser Val Lys Ser Phe Gu He
Aspd-Ly s Tt gntipody geording torplpinss, warein T3 ¢aertd8staghea

2029, 8, Bl A 4 S B S

25

30

Asn Al aaffinityltys Phe Pro Ser 305 310 315 320 Val Tyr
Ala Trp Gu Arg Lys Lys He Ser Asn Cys Val Al a Asp
Tyr 325 330 335 Ser Val Leu Tyr Asn Ser Thr Phe Phe

Sese. Thr Thbentlbbly Ycordig 12 ins 29, vitkein 0 antibody is coupled to a

toxin.

57.  The antibody according to claim 56, wherein the toxin is an A chain
toxin, a ribosom¢ inactivating protein, o~sarcin, gelonin, aspergillin,
restrictocin, a ribonuclease, an epipodophyllotoxin, diphtheria toxin,
Pseudomonas exotoxin, ricin, doxorubicin, daunorubicin, taxol, ethiduim
bromide, mitomycin, etoposide, tenoposide, vincristine, vinblastine,
colchicine, dihydroxy anthracin dione, actinomycin D, PE40, abrin, or a

glucocorticoid.
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Val Ser Ala Thr Lys Leu Asn Asp Leu Cys Phe Ser Asn

Val Tyr Ala 355 360 365 Asp Ser Phe Val Val Lys Qy
wégmsAgm3val Arg An He Ala Pro Ay 370 375 380T/@IS2004/023345

Thr Gy Val He Ala Asp Tyr Asn Tyr Lys Leu Pro Asp

AspoPhe 385 4 L V Tr
ATy A Ghdeea ARBoNfan Gt {Bharh el s ane
Gy Asn atyhtisly tHatbindéSo ay brmModacid/sequente At getHbfh @ hy one
Lys Leu 420 425 430 Arg Pro Phe G u Arg Asp H e Ser

Aen Val oPSBQIRINGEr 18, s OGSy 61465 oradfragment 9ESFRJD NO:
Cys Thr Pro Pro Ala Leu Asn Cys Tyr Trp Pro Leu Asn

Asp 450 455 460 Tyr @y Phe Tyr Thr Thr Thr Gy He
5@y Tyr Gn Pro Tyr Arg Val 465 470 475 480 Val Val

Ley Ser Phe G.u Leu Leu Asn Ala Pro Ala Thr Val,K Cys

G ;919485 Apgsthpd do prguitige 2 Mgl against SR e paitfe FespIrplogy

Asn G ng cﬁoﬁ(@ho@ﬁsi\ﬂ? edfifistaiy t8 R RARANTANE tSEpRiVally
Leu Thr y Thr y Val Leu Thr Pro Ser Ser Lys Arg

515 520 efegivRenaBhhofRmmnihedydhat igthds Praa aBliyo Agid segyence as

Pro Lys SSpriedtentineqTERED RES: 1 d4ckh 26y, B o658,
10550 555 fa6hef of SHEIENO:@ Yy Val Ser Val He Thr Pro

Gy Thr Asn Ala Ser Ser 565 570 575 G u Val Al a Val
Leu Tyr G n Asp Val Asn Cys Thr Asp Val Ser Thr 580

585,590 i ' o :

1 807y g A3kt MR bl ShARCIR s 68

Thr G nailiso 48id/ segyendeey sél forthdiry anyt éne@fSEGLID 8Ts: 62014, 15,

H's Val Asp Thr_Ser Tyr dJu Asp He Pro He Ay

Ala d y29r5§a @b'§356?§(§‘f63\%“%1&9f%§ I MOskr Tyr H's Thr
15Val Ser Leu Leu Arg Ser Thr Ser G n Lys 645 650 655

Ser He Val Ala Tyr Thr Met Ser Leu Gy Ala Asp Ser

SeblH e TAE meB8@ GRG0, WhereBethe Ammndans Thumbhe Al a H

e Pro Thr Asn Phe Ser He Ser He 675 680 685 Thr Thr

Gu val Met Pro Val Ser Met Ala Lys Thr Ser Val Asp

Cy 2690 A6ethé@ b M6t sbRire dolte ﬁg;gra%&g sgldiroﬂt%ﬁn 2handkbl
Gu Cys Ala Asn Leu Leu Leu 7 71 15 720 G n Tyr

Ay Ser camprigipg adhinistiring te thensammaga fegapeniicaberefierived

e 725 7 735 <21Q> 57 <211>.2 <212> P
20,150 ARpoiah dabd il 33543 a byt Seies e

sequencén afy @i¥ oTSEaLI ™07 23,93/ 182038Q61 183 N\6x: 4 fradéhit of

57 He Thr. Asp Ala Val Asp Cys Ser G n Asn Pro Leu Ala

G u LeuSESIDING: 10 15 Cys Ser Vval Lys Ser Phe Gu H e

Asp Lys Gy He Tyr An Thr Ser

63.  The method of claim 62, wherein the antibody specifically binds to an
25 amino acid sequence as set forth in any one of SEQ ID NOs: 13, 14, 15,
20-59, 61-63; or a fragment of SEQ ID NO: 1.

64. The method of claim 62, wherein the mammal is a human.

30 65. The method of claim 59 or 62, wherein the antibody is formulated with a

pharmaceutical carrier or diluent.

66. A method for treating or inhibiting severe acute respiratory syndrome in

a mammal comprising administering to the mammal a therapeutically
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20 25 30 Asn Phe Arg Val Vval Pro Ser Ay Asp Val Val

Arg Phe Asn He Thr 35 40 45 Asn Leu Cys Pro Phe Gy
wa2wsabosPhe Asn Ala Thr Lys Phe Pro Ser 50 55P60/US2104/023345

Tyr Ala Trp Gu Arg Lys Lys He Ser Asn Cys Val Ala

5 D B 08 el B

Thr Lys akeet fsh inf&1y drelof QFS) EhBI(EeIS ,AdN13/210-50 61 4380r a
100 105 110 Asp.Ser Phe Val Val Lys Gy Asp Asp Val

Arg G n fagment of FQIENO1h5 120 125 G n Thr Gy Val
lie Ala Asp Tyr Asn Tyr Lys Leu Pro Asp Asp Phe 130
135 140 Met Ay Cys Val Leu Ala Trp Asn Thr Arg Asn
51 &7As p Admetlibl rforSaisireddn iftunkGBspbhfe MarmGnaPsgainsy a SARS

ﬁg 175¢ ﬂ‘}/" ¥‘b‘ %H% P(‘%ﬁ?m;liﬁ%éﬂp%% d@@é%nﬁgﬁtﬁgpéggally

Phe S T
o g Ale; eﬁfg%@ﬁng oﬂﬁﬁolﬁb‘})tlg? goﬂcgﬁsﬂiés gn %ﬁm aid Eéggence as

205 Tyr s@fyrthmeamwne’nerEQ] NOs: B4 i3 2@5}9 Wf63<sbna
Pro Tyr 20 Val Val Leu Ser Phe Qu
Leu Leuf%r?%’ ﬂfafﬁ(gniﬂ\g)%‘nr Val Cys Ay 225 230 235
10240 Pro Lys Leu Ser Thr Asp Leu lie Lys Asn G n Cys

Val Asn _Phe Asn 245 250 255 Phe Asn Gy Leu Thr Gy
Thi68G y Thg moslerl efelaimafily whewindthe pslypgptideicpmppivgs apargino

SARS cor, 4 T

SIS SR ke SRy el G D00, ATHS 3
<210> 591521 58, 5755825!927615621'63,2&%&@%&‘& oDSBQAY NOs 1.
<400> 59 Pro Ser Ser Lys Arg Phe G n Pro Gn A n Phe

Gy Arg Asp Cys 1 5 10 15<210> 60 <211> 16 <212> PRT

15 <2%8> S&B@M&Wﬁﬁﬁ&%ﬂ&%@ﬁe mmﬁ’ms hhfmBhe Leu
Leu Phe Leu Thr Leu Thr’Ser Gy Ser Asp Leu 1 5 10 15

<210> Sl <211> 235 <212> PRT <213> Artificial Sequence

S0z AR BRE S el SR BBl n i
b| ndi ng celapBsing:

(a) contacting a biological sample obtained from the animal with
20 an antibody that binds to an amino acid sequence as set forth in any one
of SEQ ID NOs: 13, 14, 15, 20-59, 61-63; or a fragment of SEQ ID NO:
1; and
(b) determining if the antibody binds to the biological sample.

25 71. The method of claim 70, wherein the animal is a mammal.
72. The method of claim 70, wherein the mammal is a human.
73. A method for making an antibody comprising: obtaining an animal that
30 was immunized with (a) a peptide fragment of a polypeptide having an
amino acid sequence as set forth in SEQ ID NO: 1; (b) a polypeptide

having an amino acid sequence as set forth in any one of SEQ ID NOs:

13, 14, 15, 20-59, 61-63; (c) a peptidemimetic of (a) or (b), or (d) a
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<400> 61 Ser Asn Phe Arg Val Val Pro Ser Ay Asp Val

Val Arg Phe Pro Asn 1 5 10 15 lie Thr Asn Leu Cys Pro
woéheos@1903@ u Val Phe Asn Ala Thr Lys Phe 20 25P80/UR2m@4/023345

Ser Val Tyr Ala Trp Gu Arg Lys Lys lie Ser Asn Cys

. Val r

Phe Phe Sasetimte AR OY '@y%?( o s pn b st
Ala Thr (Bys Leu Asn Asp Leu Cys Phe Ser Asn Val 65 70

75 80 Tyr Ala Asp Ser Phe Val Val Lys Gy Asp Asp Val
Arg Gnlie Ala 85 90 95 Pro Ay Gn Thr Gy Val lie

Al a74Asp A 1 i

T it b e W S S
5Asp AI a 1m1rﬁm1m wiftta amxplﬁq:rowmha@qg afeamridyprotéincolipled to (a)
Lys Tyr Arq.. Leu Ar | S 30 135 140 L Leu

Arg Pro aﬁgt gﬁ'a%negntﬂg ngyge;g@?é VARE A} Aping eg@qnee as
Pro 145 s35@rth 35SEOADANO: § ) k¥olyBeRid s anR

Al a Leu SAsn Cys Tyr Trp Pr%) Lgu 51 17OV11 SaRs%ﬁrA(g%&dyr
Gy Phe sqguenghas sphforthhn a@ynet o%SEQ@N@s G, 3 F!r4015“y20 -55; (c)

180 185 Ser Phe . .d u

non Ao *BERGimER: ol ofBh. ST SEhneeGugs Yorpt of (Y or
10Leu Ser andhisoPsinglag lanﬂlbcﬁlylihﬁ bﬁﬁ% t&h @ogpépﬁ(ﬁsl hafdiE adldnino

215 220 Phe Asn Phe Asn Gy Leu Thr Thr Ay Val

225 230 29d5e@RNEs axsst loptin SESSIDDIL. PRT <213>
Artificial Sequence <220> <223> A synthetic sequence

of am no acids 319-517 of SBQ ID NGO 1 containing the

r edépt oA kit ndhm@sin@pmkagiﬁgmrﬁzaﬁd & diibods or h}ﬁam%at
ProPheG! GIuVaI Asn Ala Thr Lys Phe 1

Pro Ser b torgn anjng aﬂ‘%e@}‘@"ﬂﬁﬁsi I}_Jynsaqy,ogegé,SEQSIﬂp NOS

15 Cys Val 0 T, % n Ser
Thr Phelﬁ}ﬁz %e%s?szgfﬁpﬁ\g@Eygfa S 36\56%26§§g ITB/yIEOg.Ty Val

Ser Ala Thr Lys Leu Asn Asp Leu Cys Phe Ser Asn Val 50

55,60 T L P Val
ar 30 n e B SRl e @Xﬁw%%@y Frbfearig b
l'i e Al apRamalditicAbdarIdtior dilfedteu Pro Asp 85 90 95 Asp
Phe Met GJy Cys Val Leu Ala Trp Asn Thr Arg Asn lie

Asp Ala 100 105 110 Thr Ser Thr @y Asn Tyr Asn Tyr

20 &7 o1 o i B HalTs ffintd g e 20 e Lo

Pro 130 135 140 Asp Ay Lys Pro Cys Thr Pro Pro Ala
Ley Asn %/s r.Trp Pro Leu 145 150 155 160
8. AXitco

pnsmg packaging material and a therapeutically effective
amount of a S polypeptide comprising an amino acid sequence as set
forth in any one of SEQ ID NOs: 13, 14, 15, 20-59, 61-63; or a fragment
25 of SEQ ID NO: 1.
f

79.  Thekit of claim 78, wherein the S polypeptide is formulated with a

pharmaceutical carrier or diluent.
30 80.  Thekit of claim 78, further comprising a syringe.

81. A monoclonal antibody that specifically binds to an amino acid sequence

as set forth in any one of SEQ ID NOs:1, 13, 14, 15, 20-59, 61-63.
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Asn Asp Tyr Gy Phe Tyr Thr Thr Thr Gy lie Gy Tyr

Gn Pro Tyr 165 170 175Arg Val Val Val Leu Ser Phe Gu
woewslaew3dsn Ala Pro Ala Thr Val 180 185 190 CyeT/®S9004/023345

Pro'Lys Leu Ser Thr 195 <210> 63 <211> 200 <212> PRT

<213> Artificjal Seguence, <220> <22 ynthetic. . .
SedtencApoigist g e AL Sbate pat Scdeef BRI dnino scid
cont ai nigggichfieas’ RERPMGA aRY bt B MBINUSA08> 14315, 0659, 61-
Thr Asn Leu Cys Pro Phe y Gu Val Phe Asn Ala Thr

Lys Phe63.5 10 15 Pro Ser Val Tyr Ala Trp Gu Arg Lys
Lys lie Ser Asn Cys Val Ala 20 25 30 Asp Tyr Ser Val
Leu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys 35 40
54583yr Q@ryap¥aherSedt bMd td B ait® detlisofBEnclSP sétefbrtiYsarinshe
Ser Asn Val 50 55 60 Tyr Ala Asp Ser Phe Val Val Lys
Oy AspoASBOURNREd B4 1% 2630, 65 6h0rms ragment of 6E2 D
Gn Thr .§5Val lie Ala Asp Tyr Asn Tyr Lys Leu Pro

Asp 85 Asp Phe Met Gy Cys Val Leu Ala Trp Asn
Thr Arg Asn lie Asp Ala 100 105 110 Thr Ser Thr Ay ,
Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg His Gy 115
1284155 ARBmEcPuRFY opRgoPHEn egmpiee ABRAmageehl Gaiier and
10Val  Pr o PhsioRF Rl BindsSR sh3mikd Acid$Oqdehve syt Firth iRy one of
Thr Pro Pro Ala Leu Asn Cys Tyr Trp Pro Leu 145 150
155 160 SEENDANEsTy A 3,A4dy 1 PHD-T% 61543 offin fragihent@pEQ B NO:
Ay Tyr 1GI n Pro Tyr 165 170 175 Arg Val Val Val Leu
Ser Phe"d u Leu Leu Asn Ala Pro Ala Thr Val 180 185
190 Cys Gy Pro Lys Leu Ser Thr Asp 195 200<210> 64
<211> 23 <212> DNA <213> Artificial Sequence 5 <220>
<223> A synthetic prinmer <400> 64 | Qgat cggatcc
ggtacaatca cag 23 <210> 65 <211> 23 <212> DNA 15<213>
Artificial Sequence <220> <223> A synthetic primer
20<400> 65 gatcgggccc gacacactgg ttc 23
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