1 TITLE OF THE I NVENTI ON Conpositions agai nst SARS-coronavirus and uses
thereof FIELD OF THE I NVENTION 5 The invention relates to nedicine. In
particular the invention relates to conmpositions conprising binding

nol ecul es capable of specifically binding to and neutralizing SARS-
coronavirus (SARS-CoV). The conpositions are useful in the diagnosis of
SARS- CoV and the prophylaxis and/or treatnment of 10 a condition resulting
from SARS- CoV. BACKGROUND OF THE | NVENTLON Recently a new and in severa
cases deadly clinical syndrone was observed in the human popul ati on, now
call ed 15 severe acute respiraigiggziﬁgﬁggzgéiégikggHoInes, 2003). The
syndrone i s caused by a novel ] t ail., 2003), referred
to as the GARSoSRVioddea@enoie syep+eneenal i rSARM Codsd@stianivflet er ni ned
(Rota et al., 2003; Marra et al., 2003). However, nuch remains to be |earnt
about this virus, 20 and neans and net hods for diagnostics, prophylaxis
and/or treatnment of the viruspapfipthe sydnfERTEON needed. The present

i nvention provi des neans and neEtfiods for use rm_dragnostics, prevention
and/ or &r eat menThef 1SARS: Bov. r2RntpESERl PEAOSLOF- THE P23 1 shows

i
results fraom an, ELI SA el i.ndi . Sl i Qﬂﬁﬁ
antibodieslggFPangcﬁ%%%qggé%%<%£§§g%%goggogéﬂp%%§%%¢p?%ﬁ%ﬁﬂﬁfgﬁact|%gted
SARS- CoV prepabati 0ff §betificol mjimiingmmbahdzeeduEBS]l { zightSARA-UM) was
nmeasured. The 30 binding of the cantrol single-chain pha nti bqdy call ed
SC02- 006 | SOFPEFVERBAN (SERSTHRY N~ HiSs Cpﬁgoﬁggb?ﬁﬁnﬁﬁea?sgg‘?fn’rﬂ ﬁgbgshom. 2

Figure 2 shQugnadliELbBAsRREMtRG Hfd [19es peBPRyDa4i s CRIS/ 822 reHaidtolor 9G and
no 1gG to an i'nactivated SARS-CoV preparation. On the Y-axis the absorbance
at 492 1pi ma soghdkponsresulting from SARS-CoV.

BACKGROUND OF THE INVENTION

Recently a new and in several cases deadly clinical

syndrome was observed in the human population, now called

15 severe acute respiratory syndrome ({(SARS) {(Holmes, 2003). The
syndrome is caused by a novel coronavirus (Ksiazek et &l.,
2003), referred to as the SARS-CoV. The genome sequence of
SARS-CoV has been determined (Rota et al., 2003; Marra et al.,
2003) . However, much remains to be learnt about this virus,

20 and means and methods for diagnostics, prophylaxis and/or
treatment of the virus and the syndrome are needed. The
present invention provides means and methods for use in

diagnostics, prevention and/or treatment of SARS-CoV.

25 DESCRIPTION OF THE FIGURES

Figure 1 shows results from an ELISA, wherein the binding of
the single-chain phage antibodies called SC03-014 and SC03-022
to an immobilized UV-inactivated SARS-CoV preparation (left
column) or immobilized FBS {(right column) was measured. The

30 binding of the control single-chain phage antibody called
SC02-006 is also shown. On the y-axis the absorbance at 492 nm

is shown.



Figure 3 shows a FACS bi nding of the scFv phage antibodies SC03-014,

SC03- 022 and a control scFv phage antibody to the full length S protein
expressed on HEK293T cells (left colum) or nock transfected HEK293T cells
(right colum). On the Y 10 axis the nean fluorescense intensity i s shown.
Figure 4 shows an ELI SA binding of the antibodi es CR03-014, CR03-022 and a
control antibody to the 5565 fragnent (amno acids 1-565 of the S protein
of SARS-CoV; left colum), S318 15 510 f& agment (amino acids 318-510 of the
S protein of SARS- CoV;, mddle colum) and an irrel evant control nyc-tagged
antigen (right colum). On the Y-axis the absorbance at 492 ran is shown.
20 Fi gure B2 ahokkl A PLDSA ngiradimd loft Igs OR0AROLHPATCRE3-TRO3- 014,

CR03-022 and a control gntibody to the S565 fra n of the S protein of
SARS. Cov. Gt o Pedi e DHS ot DeTh A nBe 485 b AR GV | RECBRERT T he

anount of @NtIHROY- alkA sPEhET abSoriSdvd.at2a 9kl Gl €s6s86RMS a conpetition ELISA
for binding to the 5565 fragnent. Figure 6A shows conpetition between

biotiny ated antibody CR03-014 wi t hout conpeting antibody or with 1, 5 or

25 pg/m qﬁﬁﬁﬁ;' i.bqd ggqg- 2 o] i body.
Figure 6B s ow§!?g§%g%%t?o§A etwgg%ﬂg{gﬁ?§§%a5535 gﬁ?é%o%§§g§§ég %2 wth or
W t hout t h&Cadt i 8SG08RDL boand sa asontdesicsicliedphbgeeantiibode fe ahes t he % of
maxi mal binding is sho and on the X-axi anmount he cpo ting
oot body TRl Aanach: 5uPEeheLhcesPar St HEKPP R ebhy Shett fRuRd, "2
anti bodi esor InAitraaedcankl beek 2$3CRA3-1G14 ragd t CRO8uRRY . Weh echelsed to
capture S protein fragnment 5318-510. Bound fragnment was detected using

bi ot i M\ at®EH arfthichBEPNCRYBOHEACCHID ILITENSILY dEnBPBF N anti body. On the Y-axis
t he absorbance at 492 nmis shown. 10

Figure 4 shows an ELISA binding of the antibodies CR03-014,
CR03-022 and a control antibody to the S565 fragment ({(amino
acids 1-565 of the S protein of SARS-CoV; left column), S$318-
15 510 fragment (amino acids 318-510 of the S protein of SARS-
CoV; middle column) and an irrelevant control myc-tagged
antigen (right column). On the Y-axis the absorbance at 492 nm

is shown.

20 Figure 5 shows an ELISA binding of dilutions of antibodies
CR03-014, CR03-022 and a control antibody to the S565 fragment
of the S protein of SARS-CoV. On the Y-axis the absorbance at
492 nm and on the X-axis the amount of antibody in pg/ml is
shown.

25
Figure 6 shows a competition ELISA for binding to the S565
fragment. Figure 6A shows competition between biotinylated
antibody CR03-014 without competing antibody or with 1, 5 or
25 pg/ml competing antibody CR03-014, CR03-022 or control

30 antibody. Figure 6B shows competition between biotinylated
antibody CR03~022 with or without the competing antibodies as

described above. On the Y-axis the % of maximal binding is



Fi gure 8 shows binding of the nonocl onal anti-SARS-antibodies CR03-014 and
CR03-022 to the amno acid region of 318-510 of the S protein of the

SARS- CoV strain Frankfurt 1 (called W 5318-510) and naturally occuring
variants of the WIr 5318-510 15 fragnent (variant A, nutation K344R vari ant
B, mutation S353F;, variant C, nutation R426G and N437D;, variant D,

mut ati on Y436H, variant E, nutation Y44283 variant F, nutation MN479S;
variant G nutation K344R F360S, N479K and T487S; variant H nutation
K344R, F360S, L472P, D480G and T487S; 20 variant |, nutation K344R and
F501Y). Theskewn raid iap dhe Xrpgisvhhe ageunk ©F aFd’{r’edFoﬁ'iP@t%“ﬁ apRiPARY V- axi s
the absorbap c& 1492 nmis shown. Figure 9 shows the conparison of the
nucl eoti de and am no acid 25 sequences of the SARS-CoV wi |l d-type strain
(SARS- CoV strain HKU 39849) and escape viruses of anti body CR03-014. Virus-

i nf ect ed ceﬁ\é\uﬁv\g; J aorwvsest e %}{SHB? %@gctanocq as‘ncgni qtal, | RNA was

i solated. c generated use sequenci'ng. eg|ons
contai ni fig antfibddiss armﬁmmZ@mdathbaﬁlmt(mom%ramd r'iIRO(S&tOéd warbol d.

Nunbers above anmi no aci ds |ndicate m no aci er r ot

i ncl udi ng sPgRdIt2 ceﬁ?etdﬁedeg PHR&S48q éﬂ?@%n?ng%%% cg]fSS%F“gBEesent ed
by SEQ 1D RNeg:dd8ediddd gy %ﬁﬁl@gw@e@ At b RSB -0aNgClomal-022 or
anti - SARS-anti bodies 5 CR03-014 and CR03-022 to the ami no acid region of

318-510 of cpntercsl Rl Ghéhsaksachy she ArsERandurat £CcaM &8 FRAL
5318-510) ap @ escape variant of antibody CR03-014 harboring a P462L
substituti on the Y-axis the absorbance at 492 nm is shown. 10

DESCRI PTPON OF THE | NVENTI ON Herebel ow follow definitions of terns as used

in the Inve%&bgge FINVﬂgJW%iH% n%hngmon$gfon§i anti-SARS-antibodies

hows
CR03-014 and CR03-022 to the amino acid region of 318-510 of
the S protein of the SARS-CoV strain Frankfurt 1 (called WT
$318-510) and naturally occuring variants of the WT $318-510
15 fragment (variant A, mutation K344R; variant B, mutation
S353F; wvariant C, mutation R426G and N437D; variant D,
mutation Y436H; variant E, mutation Y442S; variant F, mutation
N479S; variant G, mutation K344R, F360S, N479K and T487S;
variant H, mutation K344R, F360S, L472P, D480G, and T487S;
20 variant I, mutation K344R and F501Y). The control is an
irrelevant myc-His tagged protein. On the Y-axis the

absorbance at 492 nm is shown.

Figure 9 shows the comparison of the nucleotide and amino acid
25 sequences of the SARS-CoV wild-type strain (SARS-CoV strain
HKU 39849) and escape viruses of antibody CR03-014. Virus-
infected cells were harvested 2 days post-infection and total
RNA was isolated. cDNA was generated and used for DNA
sequencing. Regions containing mutations are shown and the
30 mutations are indicated in bold. Numbers above amino acids

indicate amino acids numbers from S protein including signal



As used herein the term "binding nolecule"” refers to an intact

i mmunogl obul i n i ncl udi ng nonocl onal anti bodi es, such as chineric, humanised
or human nonocl onal anti bodies, or to an 20 anti gen-bi ndi ng and/ or variabl e
domai n conprising fragment of an i munogl obulin that conpetes with the
intact immunoglobulin for specific binding to the binding partner of the

i mmunogl obulin, e.g. the SARS- CoV. Regardl ess of structure, the

anti gen-bi nding fragment binds with the same antigen that 25 is recogni sed
by the intact imunoglobulin. An antigen-binding fragnment can conprise a
pepti de orpemiiidsepilihge searpnres nhn Al gund fo a6 d1sequencesented hwaR0O 2
contiguousngkﬂglﬂ%Lq21residues, at least 5 contiguous am no acid residues,
at | east ﬁ contiguous ‘am no acid residues, at |least 15 contiguous 30 amni no
acid residues, at least 20 contiguous amno acid residues, at |east 25

contiguous_am no .acid resjdues, at_least 30.contiguous LNO i d,residues,
2t | cast FELEHR 19,6087 PARAT L6 dHemonicaody FEELTSAES CoRETREHA ani no
acid resichEs.01at angasgR030022ntb gtidisardifion@cad degeshdoesslatsi@ast 60
conti guous am no residues, at |east 70 contiguous_am no_ acid_ residues, at

| east conttRfucuPTRFedR RE SRPISARSTERIEStrins Frapkfugbnti §5dlsed0F %t no acid
residues, &d1d-8A%) GORI h8UAYSapd O ATH MO At tiBSLYUER032D 14 CRSELEPING guOUS
125 amno acid residues, at |east 150 contiguous am no acid residues, at

| east contd RAAK EDPsaitnsiani dOn ehaldesxist theagbsegbangentdt gt®usnmni no
acid residqggﬂugﬁlat | east contiguous 250 10 am no acid residues of the

anm no acidﬁsequende of the binding nolecule. The term "bindi ng nol ecul e",
as useth herein includes all inmmunogl obulin classes and subcl asses known in
the art. Depending on the am no a%id sequenc ofN;$ constant domain of 15
t heir heavy chains, bindin T ' nto the five major

cl asses ofyddralowtolned asrihgfioddR s t@Ems 46 usafdihdbhe anglvsevesml of
these may be further divided into subclasses (isotypes), e.g., IgA, |gA2,
lgd, 1g&, 1g&@ and

DEFINITIONS

15

Binding molecule

As used herein the term “binding molecule” refers to an intact
immunoglecbulin including monoclonal antibodies, such as
chimeric, humanised or human moncclonal antibodies, or to an

20 antigen-binding and/or variable domain comprising fragment of
an immunoglobulin that competes with the intact immunoglobulin
for specific binding to the binding partner of the
immuncglobulin, e.g. the SARS-CoV. Regardless of structure,
the antigen-binding fragment binds with the same antigen that

25 1is recognised by the intact immunoglobulin. An antigen-binding
fragment can comprise a peptide or polypeptide comprising an
amino acid sequence of at least 2 contiguous amino acid
residues, at least 5 contiguous amino acid residues, at least
10 contiguous amino acid residues, at least 15 contiguous

30 amino acid residues, at least 20 contiguous amino acid
residues, at least 25 contiguous amino acid residues, at least

30 contiguous amino acid residues, at least 35 contiguous



lgA. 20 Antigen-binding fragnents include, inter alia, Fab, F(ab'),
F(ab')2, Fv, dAb, Fd, conplenentarity determning region (CDR) fragnents,
si ngl e-chain anti bodi es (scFv), bivalent single-chain antibodies,

si ngl e-chai n phage antibodies, diabodies, triabodies, tetrabodies,

(poly) peptides 25 that contain at |east a fragment of an i mmnogl obulin that
is sufficient to confer specific antigen, binding to the (poly)peptide,
etc. The above fragnents nay be produced synthetically or by enzymatic or

chem cal cl eavage af, inta obu) i ns_qr. they nmm etically

engi neer d HymgﬁgFﬁ@ﬁhﬁFﬁéﬁPeﬁNzngegﬁﬂ ig; °ﬁ%§gﬁgtﬁoﬂg¥8 gﬁguction are
wel | knownrddn duess arsit a@ds@reodesrati@@@hs fairflr@(&rﬂﬂde,relsﬂduéltl hediesst A
Laborat ory Manual , "Edi t ed by: E. Harlow and D, 6 _ Lane (1988), Cold Spring
Har bor Labob&tGHELITUSIUS SFENAg reparBes, Neworsitk,7 iRk LBEONRCBIHBP at ed
herein by rglgf encsafas b'anllegsevhsﬁHi@uws Y IghoPRdngekk agaENt at her eof

may have one or nore blndlng sites. If"there is nore than one blndlng 5
site, the bleasthgwitiguomsy deandent fckd tesighesansthdeast coh&yguays be

different. {[6‘@ aPn'u”d'” ﬂ’%%%‘i Be&ona pe, &, faked,,ar u%%%oﬂlz%gghgﬁo gLpgi ng

nol ecul e but can a part o an® |nnunocon ug
unconjugateﬂeﬁﬂdmﬁsmyaﬁﬂhyaskelﬁs thEﬂ@E@hS(ﬁMKﬁdﬂadﬂd Tesd dpeesdi ag nol ecul e
that is not_con ated |veI | i nked__or, ot herw se _phy aIIy or
functional | Y33 é H%é amé Pettt? ToieldrSor & 3 §ﬁc2 s inter alia

a toxic subgban ousa Jnﬂdiw&@tluveeéubﬁégﬂc@s & |IResomntaguensgynso It will
be understood that naked or uncongugated bi ndi ng nol ecul es do not 15

excl udelbi n@PHRP et s duegt oal8eheBhNQtabid isRapenofulcdi mBfi Péading
humani zed of,id-@W. other way manipul ated, other than by the attachnent of
an effector nD|ety or tag. Accordingly, all post-translationally nodified
naked and uncorfheyatesn B]hmm@gmbéegu&”arc‘es ivagdided eier dwiclindeg0all

i ncl udi ng wogr &, S PE P! f | GAH Q1S 2 3he RO d e d NG AR Yiline art.
Depending on the amino acid sequence of the constant domain of

15 their heavy chains, binding molecules can be divided into the
five major classes of intact antibodies: IgA, IgD, IgE, IgG,
and IgM, and several of these may be further divided into
subclasses (isotypes), e.g., IgAl, IgA2, IgGl, IgG2, IgG3 and
IgG4.

20 Antigen-binding fragments include, inter alia, Fab,
F(ab'), F(ab')., Fv, dAb, Fd, complementarity determining
region (CDR) fragments, single-chain antibodies ({scFv),
bivalent single-chain antibodies, single-chain phage
antibodies, diabodies, triabodies, tetrabodies, (poly)peptides

25 that contain at least a fragment of an immunoglobulin that is
sufficient to confer specific antigen binding to the
(poly)peptide, etc. The above fragments may be produced
synthetically or by enzymatic or chemical cleavage of intact
immunoglobulins or they may be genetically engineerd by

30 recombinant DNA techniques. The methods of production are well
known in the art and are described, for example, in

Antibodies: A Laboratory Manual, Edited by: E. Harlow and D,



bi ndi ng nol ecul e- produci ng cell environnment, by a reconbi nant binding

nol ecul e- producing cell, and are introduced by the hand of man after

initial binding nolecule preparation. O course, the term naked or

unconj ugat ed bi ndi ng nol ecul e does 25 not exclude the ability of the binding
nol ecul e to form functional associations with effector cells and/or

nol ecul es after admnistration to the body, as sone of such interactions
are necessary in order to exert a biolodical effect. 30 Biological sanple As
used herein, the term "bi ol ogi cal sanple" enconpasses a variety of sanple
types, i nclamd nd9880edCaid Bphing | Hapbak Tabeaapbey,oCobdobpgisal ori gin,

lid ti I bj [ ti, t \ |
dor ved | HARIEOMNEHdoFRe BPoGBry® | MASEEoTRE PEFRIAI 8 FREFHMOE sdipl o5

that havepfieBhgadleehatedri dneiyenayirfitngf firBghenpr 08EEEHENhay SKe 5 as by
treatment with reagents, solubilization, or enrichment for certain

conponent sON& th MeEepPANEiAY Bitpdi yhudihedis désmorehEhagr APentbdRSGes

vari ous; ki fids ofere iihGahgS8TPL &Sma Pl NG fila 2BY ofRCEhEERe AN 8l SO
includes cells in culture, cell supernatants and cell |ysates. 10

Conpl enent eyt ynadeter wildifagentgi ons (CDR) The term "conpl enentarity
det er i ni ng regiany; 83 SR DELFL oo WA SGAUANGES WALLR DL Peqvari abl e

regi ons of binding nole sSuch™as "1 mmunogl ob asual |y
contri but ebiradithy adlakcg@eektientah caldre ntpagen olfi adi dgmahbeonfugite s A

conplenmentary |[n shape and charge djstrihutiqn to the epitope rgcognised on
Lhe. ant | gt Xerh@TCBREPEgPIRE S Ha B I 10 1o EPEERNEpFbopBEer t0

di sconig NuPUS RNRINORRI eclll e CORE O IRt SN A on j@1FakeRES oPE rRE 9181 {1S1 DiikdU Ot ei n
fragments, either ‘as present 20 on the protein in its native conformation
or, in soner dervwisgs Ppredepl lynor Hiapitdomiadd Yagdsgerartpddwith gn py

sol ubl |1 2ali A0dd} HTeekPbLoREY, B! LAY 31481 RORIET SBLELARNA!
nodi fications of proteins.
a radioactive substance, a liposome, an enzyme. It will be
understood that naked or unconjugated binding molecules do not

15 exclude binding molecules that have been stabilized,
multimerized, humanized or in any other way manipulated, other
than by the attachment of an effector moiety or tag.
Accordingly, all post-translationally modified naked and
unconjugated binding molecules are included herewith,

20 including where the modifications are made in the natural
binding molecule-producing cell environment, by a recombinant
binding molecule-producing cell, and are introduced by the
hand of man after initial binding molecule preparation. Of
course, the term naked or unconjugated binding molecule does

25 not exclude the ability of the binding molecule to form
functional associations with effector cells and/or molecules

after administration to the body, as some of such interactions

are necessary in order to exert a biological effect.

30 Biological sample

As used herein, the term “biological sample” encompasses a

variety of sample types, including blood and other liquid



25 Expression-regul ating nucleic acid sequence The term
"expression-regul ati ng nucl eic acid sequence" as used herein refers to
pol ynucl eoti de sequences necessary for and/or affecting the expression of
an operably |inked coding sequence in a particular host organism The
expression-regul ating 30 nucleic acid sequences, such as inter alia
appropriate transcription initiation, termnation, pronoter, enhancer
sequences; repressor or activator sequences; efficient RNA 8 processing
signals such as splicing_and pol yadenyl ation signals; sequences that

stabilize c3AWJIESsRifc PARVAILSeYuehtE!/ tQQ%?deﬁﬁéﬁEé FPQH%?%t?Bﬁ A¥izi ency

(e.g., ribosQimDbispdi-AfenSbies) ssSCAUENGAS S, N3l eaRaBCapEOLEI ahéﬁéﬂdmty
and when 5 desired, sequences that enhance protein secretion, can be any

nucl ei c acNﬂutGQwE@@@g§namﬁhgr§@f|vThW ﬁ&rmlmisﬁogncéﬂgaﬁlQﬁmﬁlescﬁ®3%e and
can be deriyed fbre%e'f‘ﬂ &%ﬂﬁEuEQEQQ' tvﬁf%ft}@? (‘tﬂeﬁrﬁr%{:@&‘h HP”%&Q‘P”S or

het er ol ogous to t ost-organi sm dentification o frent
expreSS|KN1asxpyaﬂnamymbﬁtseqbbncesgeﬁtsxnﬁqhublﬂazﬁheoperscnesknthmdntn the
art. Functéonal var,i ant The t rm"functional variant rein,

refers to a OIblcrﬁﬁtr?dnnﬁPg‘E’ﬁPgn fiat S 19 §§§t§1ﬁﬁcP§0PP&§ngﬁg?8F #f ho aci d

15 sequenceridiaterns edlcombadsby 0ALidls MIRINWEH eatindealasdmnpleani no acids
conpared to the nucl eotide and/or am no_acid sequences of the parent
bi ndi ng ol ke ethd ERafnYs SBEFLES/ cafhifties DI NEIHNEESi F§LLSr 1D ﬁ]d?-*ﬁ‘@r?o t he

bi ndi ng parééfy,sﬂié}natgégg CRY. cv i deparent binding nolecule. In other

words, 20 the nodifications in the amno acid and/ or nucl eoti de sequence of
t he par¥ht binding nolecule do not significantly affect or alter the

bi ndi ng cha&gﬁ éﬂéﬁéé?it d%@%rﬁ&ﬂ?% g J&gglﬁnﬂgncoded by the nucleotide
sequence oP—eé%ﬁarﬁrﬁg—f2L—wmﬂﬂr—iﬁé;ﬁgiqﬁeﬁeer—r:e. t he bi ndi ng nol ecul e
is still abmmetteﬁﬁa“memmgameetandtpidmkéiminiﬂqyﬂegiﬁhe”faacubedahevaimant
may have conservative sequegﬁﬁpgﬁg i cati.ans |nclud|ngegggh§gglde and

am no aci d TeHLT iSTHISNTES 4d © RS (TSP PhE

molecules, such as immunoglobulins, that usually contribute to
15 a large extent to the antigen binding site which is
complementary in shape and charge distribution to the epitope
recognised on the antigen. The CDR regions can be specific for
linear epitopes, discontinuous epitopes, or conformational
epitopes of proteins or protein fragments, either as present
20 on the protein in its native conformation or, in some cases,
as present on the proteins as denatured, e.g., by
solubilization in SDS. Epitopes may also consist of

posttranslational modifications of proteins.

25 Expression-regulating nucleic acid sequence

The term “expression-regulating nucleic acid sequence” as used
herein refers to polynucleotide sequences necessary for and/or
affecting the expression of an operably linked coding sequence
in a particular host organism. The expression-~regulating

30 nucleic acid sequences, such as inter alia appropriate
transcription initiation, termination, promoter, enhancer

sequences; repressor or activator sequences; efficient RNA



nodi fications can be introduced by standard techni ques known in the art,
such as site-directed nutagenesis and random PCR 30 nedi at ed mut agenesi s,
and may conprise natural as well as non- natural nucl eotides and am no
acids. 9 Conservative amno acid substitutions include the ones in which
the amno acid residue is replaced wth an amno acid residue having
simlar structural or chem cal properties. Famlies of am no acid residues
having sinilar side chains 5 have been 8efined in the art. These fanilies
include amino acids with basic side chains (e.g., lysine, arginine,

hi sti di ne)proaesdingssignahai sl esgsplaspagtand ap:cbbyacgénmaaﬁi@n acid),

unchar ged po side chains (e.g., qglycine spar a | ut am ne, serine,
hr eont ne, SBIRBST nESTUTRTTH T FSEOIAAT  CXESREH IOl S Y Afe SFETESE o
al ani ne, \taaitnenhhfyéi ﬂﬂanslé@dcﬁuf‘dﬂfac:@h@&l ne. gphefl:bbc&?écﬁtm ne.ndigighi oni ne) ,
bet a- branched side chains (e.g., threonine, valine, isoleucine) and
aromatic S4it§&) énarALeRESY. th%%n%ﬂﬁ%%Qe BH@E?%%J%ﬁﬁ?&915¥3qﬂQﬁﬂﬂ§?

hi stidisnelieshtre | behfeft&RTtHA (diabikll b%gt@ﬁ' $&0rdhddn Oth8I belan

classifications of amno acid residue famlies than the one used agove can
al so be ermlICé?éd arudt srqwences Sémmmanptmﬁytym%thmmmmgﬁamsme0£m no

aci d substhiitioniy &g ve JERASPTRNL §0n20 IO ACILNIMEN A0 acid

resi due haV|ng eren ur al m nor
20 varlatmansemayealhammlmﬂmmheamnhmmeaondgdebetmomhechosuruﬁgdnmmm or bot h.

Gui dance det.er m, ni ng whi ch nln aci d si dues nn be s b t ut ed,
in;erted Hﬂ QFBFéEIG§%+Rénan §HP%B ﬁﬁu%%é%ﬁﬁ?%anzﬁﬁq %ﬁmﬁgy be found

usi ng wpmw&;%nc%ogéaﬂ@um{é ﬂ_tnm b@rbbﬁ 8ki11€® #n mHiatdwen in a
nucl eoti de sequence can be a single alteration nade at a | ocus (a point

mutation), such as transition or transversion nutations, or alternatively,
mul tiple nygl-eobihdesyORY e inserted, deleted or changed at a single |ocus.
In additiom—omeor nmore atterations nay be nade 30 at any nunber of | oci

wi thin a kel séernddfyegtieprsl VEmiant”, as used herein, refers to a

binding molecule that comprises a nucleotide and/or amino acid

15 sequence that is altered by one or more nucleotides and/or
amino acids compared to the nucleotide and/or amino acid
sequences of the parent binding molecule and that is still
capable of competing for binding to the binding partner, e.g.
SARS-CoV, with the parent binding molecule. In other words,

20 the modifications in the amino acid and/or nucleotide sequence
of the parent binding molecule do not significantly affect or
alter the binding characteristics of the binding molecule
encoded by the nucleotide sequence or containing the amino
acid sequence, i.e. the binding molecule is still able to

25 recognize and bind its target. The functional wvariant may have
conservative sequence modifications including nucleotide and
amino acid substitutions, additions and deletions. These
modifications can be introduced by standard techniques known
in the art, such as site-directed mutagenesis and random PCR~-

30 mediated mutagenesis, and may comprise natural as well as non-

natural nucleoctides and amino acids.



nmut ati ons may be perforned by any suitable nmethod known in the art. 10

Host The term "host", as used herein, is intended to refer to an organi sm

or a cell into which a vector such as a cloning 5 vector or an expression

vect or has been introduced. The organismor cell can be prokaryotic or

eukaryotic. It should be understood that this termis intended to refer not

only to the particular subject organismgor cell, but to the progeny of

such an organismor cell as well. Because certain 10 nodifications nmay occur

in succeedi ng generations due to tation or, enyi nt al

i ences. | SucROBPBGERD HRyEM IR At Fabetipat fhaf 1EaTue W Gissedn

or gani sm orwhq%lnl thBUkmi A6 €adid | ted NGldided rabl BLBAl NELBCORCarind N iler m
"host" as used herein. 15 Human The term "human”, when applied to binding
nmol ecul es é@sdéﬂﬁnééV1ﬂ@r%%m#lﬁ%f%§%PQQ¥q%él@éuFE@m%ﬁ%} RFPRIE IR directly

deri ved f&%@hqlagrra@ Qﬁllp@s;@w&%ﬁd&mav&ﬁgugmﬁay\hgpd@ &iding 20

nmol ecul e is derived fromor based on a human sequence and subsequently

modi fi ed, ihavies beenl tlet'@nbé tonshelad Mhese femilied inebedhoaninche

speci fication.,/ r t term n t o bi ndi ng

nol ecul es |51Fﬁtgﬁ S¥8|%§ edg%%lndl nﬁleguwgg h%g %gfgarlable and

const ant regjs@;risilaé)deacyeﬂcmm mrmalmSge(remgl neaspanndgl abidj nybeGuERces

based on varlable og const an %h#gw either or not_occuri human or
human | ynpiséyte SRCPATRED PP %Ff tﬁeghunﬁﬁych%dléhfqﬁﬂQ%ﬂﬁ 'es may

include amiagiide’ esbduRs, Nohr&henied + shugancggwhénettwmul in
sequences, conprise 30 substitutions and/or deletions ie g., nutations

|ntrodd@ed<ﬁgﬁpql§ﬁ Shdeanbairantony or %QQﬂ§n§pe@ﬁﬂFEenu %@@h@%ds invitro or
by somatic ygialjnel Np¥bY e, "HRSHEA LABnide, UREEnE8RELE) I 5EES-anched

side chains (e.g., threonine, valine, isoleucine) and aromatic

side chains (e.g., tyrosine, phenylalanine, tryptophan,
histidine). It will be clear to the skilled artisan that other

15 classifications of aminc acid residue families than the one
used above can alsc be employed. Furthermore, a variant may
have non-conservative amino acid substitutions, e.g.,
replacement of an amino acid with an amino acid residue having
different structural or chemical properties. Similar minor

20 variations may also include amino acid deletions or
insertions, or both. Guidance in determining which amino acid
residues may be substituted, inserted, or deleted without
abolishing immunclogical activity may be found using computer
programs well known in the art.

25 A mutation in a nucleotide sequence can be a single
alteration made at a locus (a point mutation), such as
transition or transversion mutations, or alternatively,
multiple nucleotides may be inserted, deleted or changed at a
single locus. In addition, one or more alterations may be made

30 at any number of loci within a nucleotide sequence. The
mutations may be performed by any suitable method known in the

art.



to the situation that a nucleic acid sequence may be exactly copied froma
tenplate, or wwth mnor nutations, such as by error-prone PCR nethods, or
synthetically nade matching the tenplate exactly or with m nor

nodi fications. Sem synthetic 5 nol ecul es based on human sequences are al so
considered to be human as used herein. |Isolated The term"isolated", when
applied to binding nolecules as 10 defined herein, refers to binding

nmol ecul es that are substantially free of%other proteins or pol ypeptides,
particularly free of other binding nolecules having different antigenic
specificities, and are also substantially free of other cellular material
and/ or che g For exanple, when 15 the binding nolecules are
reconbinanﬂé@-produced they are preferably substantially free of culture

medi um  anghahesrrt hevodtindiaBgubBliereit€sn Aries Anednded by ebgsrcad synthesis,
they are preferably substantlall% free of chem cal grecursors or ot her
cheni cal s, TIN5 Ky 2a € MepaFat BHLER GinardATc SUChr 88uPsEL8M2B%0r ot her

chem ca s whidy a2 ann ¥4 sk Bnt BEcSYPINESiKe el ihR@odRkebei fne The term
"isol ated" when applied fo nucleic acid nolecules encoding binding

mol ecul es exgalefsmad lreldi gan be pnekeadwat i arefakargondel el akp¥ldol ecul es
I n which tgenud¥ {¥§§dﬁiﬁi%q%ﬁgge§e§ﬂcog' t%?%dbkgd&ggggnhgﬁubﬁf esg free

25 of ot her sequences, parti nucl eot’i sequen

encodi ng btimeli pegr thind et esbgbat br@dnismmbru;elﬂarbmersootherpthgemﬁARB-CoV.

Furthernore, the term"isolated”.  ref erfJU g}nuclelc agld nol ecul es that are
1

subst ant i aPP§ e RRIAEE™ PorCEE he?S B¢ @ FoERTE  hat natural Iy 30

acconpany hb@i fiedd vidneas ©catkdi AN eEth Iy idenetatibak dhesto €. 9.,
ri bosones, pol ynmerases, or genom c sequences wWwth which it is naturally

a5500|atedelmkﬁ%dV€¥“ﬂmFb@Faﬁ@&“rﬁﬁ@?%ﬁ%;J%Pf¥¥ﬂqﬁeﬁmlééGPeErogﬁEH B&Y a cDNA

mol ecul es, ,gan e Lt 153khy i chi 8o A hOtentellridhan shRber bal i, opugul ture
medi um when  pr'oduced by reconbi nant techni ques, or substantlally free of
are still included within the scope of the term “host” as used

herein.

15
Human
The term “human”, when applied to binding molecules as defined
herein, refers to molecules that are either directly derived
from a human or based upon a human sequence. When a binding

20 molecule is derived from or based on a human sequence and
subsequently modified, it is still to be considered human as
used throughout the specification. In other words, the term
human, when applied to binding molecules is intended to
include binding molecules having variable and constant regions

25 derived from human germline immunoglobulin seguences based on
variable or constant regions either or not occuring in a human
or human lymphocyte or in modified form. Thus, the human
binding molecules may include amino acid residues not encoded
by human germline immunoglobulin sequences, comprise

30 substitutions and/or deletions (e.g., mutations introduced by
for instance random or site-specific mutagenesis in vitro or

by somatic mutation in vivo). “Based on” as used herein refers



chem cal precursors or other chem cals when chemcally 5 synthesized.

Monocl onal anti body The term "nonocl onal anti body" as used herein refers to
a preparation of antibody nol ecul es of single nolecular 10 conposition. A
nonocl onal anti body displays a single binding specificity and affinity for
a particular epitope. Accordingly, the term "human nonocl onal anti body"
refers to an antibody displaying a sing{g binding specificity which have
vari abl e and constant regi ons derived fron1or based on human 15 germine

i mmunogl obul i n_sequences or derived fraomconpletely synthetic sequences.

The met hod % tBPeSéFPﬂbl‘Plhetrl'ﬁ)‘iﬂc?cI%’F&ielcaﬁﬁlﬂo%qi‘%n‘ﬁ%tm?%lléeva“%ﬁac cleic

aci d nol ecuyl$;2@ %Bemtsrfré Pt S GAGHENREgeY! gutasissed dick hes pyesent
invention refers to a polynmeric f or m of nucleotldes and includes both sense

and anti sems@ostpanns BERRREEheINA or gomehetipRhlY ahdde yire heltirg fidiars and

m xed poly t V, . et : a §¥5¥

deoxynucl eot'i é%g? Qﬁach?|§% Ag?ﬁﬁg elgﬁgﬁ%égégl% S H%%PPO |Jﬁ95fﬁe term
al so inel uded esiiigsebaaad doulireerstyeandedesf erasabfoDhusidersatdite de a

pol ynucl eot.i de ma |nclu€e either or both naturally-occurring and nodified
nucl eot i de qﬂ%ﬁkg UEG5get REF 1Y natural | y-occurring and/ or non-natural |y
occurring 30 nucleotide |inkages. The nucleic acid nol ecul es nay be

nodi fied chem cally or biochemcally or may contain non- natural or
derivatizedﬁﬂﬁﬂﬂ%&ide bases, as will be readily 13 appreciated by those of

skill in thﬁ@rtfemSu&Boma%&vca&m&nsap;m@@% phAAiRY APl Ecul bl S,
nmet hyl ati on, substitution of one or nore of the naturally occurring

nucl eotlitdeslafiinedaheanahogref¢nt ek tinsbinad@ckednipeathahsaBsech as uncharged
[ ha0es > Aldhop TEUDY, (BOGEIRatar pSHISLE koo phgsenor am cates
phosphor odigdntdatdsrlet €ree pEncentr blndlng molecules having different
antigenic specificities, and are also substantially free of
other cellular material and/or chemicals, For example, when
15 the binding molecules are recombinantly produced, they are
preferably substantially free of culture medium, and when the
binding molecules are produced by chemical synthesis, they are
preferably substantially free of chemical precursors or other
chemicals, i.e., they are separated from chemical precursors
20 or other chemicals which are involved in the synthesis of the
protein. The term “isolated” when applied to nucleic acid
molecules encoding binding molecules as defined herein, is
intended to refer to nucleic acid molecules in which the
nucleotide sequences encoding the binding molecules are free
25 of other nucleotide sequences, particularly nucleotide
sequences encoding binding molecules that bind binding
partners other than SARS-CoV. Furthermore, the term “isoclated”
refers to nucleic acid molecules that are substantially
separated from other cellular components that naturally
30 accompany the native nucleic acid molecule in its natural
host, e.g., ribosomes, polymerases, or genomic sequences with

which it is naturally associated. Moreover, “isolated” nucleic



noieties (e.g., polypeptides), intercalators (e.g., acridine, psoralen,
etc.), chelators, alkylators, and nodified |inkages 10 (e.g., al pha anoneric
nucleic acids, etc.). The above termis also intended to include any

t opol ogi cal conformation, including single-stranded, doubl e-stranded,
partially duplexed, triplex, hairpinned, circular and padl ocked
conformati ons. Al so included are synthetlc nol ecul es that 15 mmc

pol ynucl eotides in their ability to bi nd’to a desi gnated sequence via

hydr ogen bondi ng and ot her chem cal interactions. Such nolecules are known
in the artag nalclcudes, feucbxaap¢e¢DNRrmniedwiewhichnpbptbdbstammigkiy
substitute_for ate e backb ne _of

ref erence f%‘%(826& E|8Iéhgcﬁ q %H%% enconp E§SSm| %u@g%% nent unless
ot her wi se spebidddedy “Elausmbanaﬁtet@asqumss, uclsebetaaicdal ipl eeek eothavi ng a
particul ar sequence shoul d be understoqd enc as its npl ement ary
strand, wi e é%9§¥xﬂﬁﬂcéﬁ§ﬂfar9r ebhRe }ﬂ%;SCH nB ﬁEﬁPéF? £¥rand is also
useful,5e atHyiz23 .anti sense therapy, hybrldlzation probes and PCR
priners. %%erably | i nked The term "operably linked" refers to two or nore
nucleic acid sequence elenents that are usually physically |linked and are
30 in a fupctional,relatigaship with each other. For instance, a pronoter
is operablygingeéLfo—a—toging sequence if the pronoter is able to initiate
or regul atzhé¢ hesrr ammoicyib'naﬂn antﬂodﬁkm&s&e@n h@freancmdfagssequ@nce in
whi ch case the cqdi ng g%eg shog f eﬁ%t od aﬁ hng "under the
control of PreRHE B Bhdte AT -5 PHAr TBCETH 1% aﬂ °a StQB &°Ex8 pi ent By

" phar neg eugbripd 4 Mt iaec.ept ﬁbln@c@&ﬁ&pl &t I'body mptlaqrsyal B&hflesubsdamge t hat
is combined with an active nol ecule such as a drugaaggent or bindi ng

mol ecul e f Speprieisdiivngndn addina 5l £0%Br2 RaghA&HilaRt B&-form The
" phar mceuﬁe@@éd%cﬂ@ce%@blt%rﬂao“ﬁmwl wdoclichadl a8 GbBugnt rbRatsi So Ne-t oxi c
to recipients at dosages and concentrations enployed and is conpatible
with antibody dlsplaylng a single binding specificity which have
variable and constant regions derived from or based on human
15 germline immunoglobulin sequences or derived from completely
synthetic sequences. The method of preparing the monoclonal

antibody is not relevant.

Nucleic acid molecule

20 The term “nucleic acid molecule” as used in the present
invention refers to a polymeric form of nucleotides and
includes both sense and antisense strands of RNA, cDNBA,
genomic DNA, and synthetic forms and mixed polymers of the
above. A nucleotide refers to a ribonucleotide,

25 deoxynucleotide or a modified form of either type of
nucleotide. The term also includes single- and double-stranded
forms of DNA. In addition, a polynucleotide may include either
or both naturally-occurring and modified nucleotides linked
together by naturally-occurring and/or non-naturally occurring

30 nucleotide linkages. The nucleic acid molecules may be
modified chemically or biochemically or may contain non-

natural or derivatized nucleotide bases, as will be readily



ot her ingredients of the formulation conprising the drug, agent or binding
nol ecul e. 15 Specifically Binding The term"specifically binding", as used
herein, in reference to the interaction of a binding nolecule, e.g. an

anti body, and its binding partner, e.g. an antigen, neans that the
interaction is dependent upon the presence of a particular 20 structure,
e.g. an antigenic determ nant or epitope, on the binding partner. In other
words, the antibody preferentially binds or recognizes the binding partner
even when the binding partner is present in a mxture of other nolecules or

organi sns. _The bi, ndi be nedi at, b val ent Qr .non- .25 cqval ent
interactioﬁQPE?Céagﬁﬁg?gggﬁ?ﬁ?(ﬂ 5%?&& Fﬁ §g? ot ergu%%r%ﬁgléaﬁéﬁ%ﬂ%%

"speci ficalihy1biadi pgr eeafsle, Mabwaspeacthoaht yobj nehtgr itudiorait @ae or a
fragment thereof and not inmunospecifically binding to ofher antigens. A
bi ndi ng nolP&cHPESt Aft TRAMMISTRC Y ASSUEY 1BEnRYCE 8o HeRhit Y Hidh &b %irnd to

ot her pepti;des rAhcPeLY PERIHEESE WY dndWelical BsNhh¥ha A§edel SH1H by, e.g.,
radi oi munoassays (Rl A), enzyne-linked imunosorbent assays (ELI SA),

Bl ACORE? or{epther masBay spikpenionia-es,n phisgsphptrigpherfg nol ecul es or

fragments I | jfical in | e
cross-reac%ﬁvggﬂkf%ﬁgéafggggggn ﬁ%g%gf SkéfoagPé?g%?n |H§gﬁ%iggﬁléé or
fragnent s thdhesebbrvhhloatmsnogsipepfdmealilthibahdst oetn. ant pgmder® do not
cross-react wﬁ%h ot?er antig ns. I?erapeu%ical&g effecti ve anpunf. The term
"t her apeut "CafFi-y©&f f&c¥r veP blqes)ar SNEGTSALALRBENE S of - 1 HE BiHdiSHg

mol ecul e apsdehinaayd Beeei p ¢hatatdrs, lQ1effiaebirye 08 po@VENdd Minkages
aneliorating and/or treating a condition resulting frominfection with
SARS- Cd¥. Tire&t-meALtPhFhaneBeR} @ (RSN C1iAgr eRECt b- t Hef apRRif§ 8% kathent as

wel | 15 ag)ReoRRYLAGEECLET 1 REBYSN AT YO pPRASHEES tOnEYERaiodal t or at
| east retard di sease progress. Those in need of treatnent
including single-stranded, double-stranded, partially
duplexed, triplex, hairpinned, circular and padlocked
conformations. Alsoc included are synthetic molecules that
15 mimic polynucleotides in thelr ability to bind to a designated
sequence via hydrogen bonding and other chemical interactions.
Such molecules are known in the art and include, for example,
those in which peptide linkages substitute for phosphate
linkages in the backbone of the molecule. A reference to a
20 nucleic acid sequence encompasses its complement unless
otherwise specified. Thus, a reference to a nucleic acid
molecule having a particular sequence should be understood to
encompass its complementary strand, with its complementary
sequence. The complementary strand is also useful, e.qg., for

25 antisense therapy, hybridization probes and PCR primers.

Operably linked

The term “operably linked” refers to two or more nucleic acid

sequence elements that are usually physically linked and are
30 in a functional relationship with each other. For instance, a

promoter is operably linked to a coding sequence if the

promoter is able to initiate or regulate the transcription or



include those already inflicted with a condition resulting frominfection
W th SARS-CoV as well as those in which infection with SARS-CoV is to be
prevented. Subjects partially 20 or totally recovered forminfection with
SARS- CoV might also be in need of treatnment. Preventi on enconpasses
inhibiting or reducing the spread of SARS-CoV or inhibiting or reducing the
onset, devel opnent or progression of one or nore of the synptons associ ated
with infection with SARS-CoV. 25 Vectok The term "vector" denotes a

nucl eic acid nol ecule into which a second nucleic acid nol ecul e can be

i nserted fexpriessioduocti ancodiri® seduesicephénewhichvi tdsdetheptddiaiged, and in
sone cases 30 expressed. In other words, yector i s capable of transporting
S hucl o1 ¢ ST SEARLABE WA SO h e pDelnE et e il T as
expressi onneeghonstare contenplated by the term 16 "vector", as used
herein. Vectors include, but are not limted to, plasmds, cosmds,
bacterial artificial chronpbsonmes (BAC) and yeast artificial chronpsones
(YAC) and %%(irngrc%u@g&ygg aééﬁﬁfg %rgcgf[;éggg@s or plant or animal (including
human) 5 i ; rm—of replication recognised by

t he propodad “phetrmandukhceabbye afcapiqabdssiesnipéendt sis meamptary dmedt her
regul atory regions cogni sed .by the .host. _A _vector. containi a second
nucl ei ¢ achy S%P&%uf'ga?slsi%?"r'%%‘uec%duitﬁlt 8na385f‘YebT/°Jf?%l2£ ot et i°0n 2

t ransf ect iduung,0agkyit1Oopuki ndintp enclifeculealf o@NpEypaLTHA NS g rdeaiilal wrvect ors
are capabl e of autononous re Iicﬁ}}iq‘n in a host inio which they are

i nt r oduceFPYEFIeNFBPEREE NERA Yy W hadErPareBri grhl braceenia i on can
replicat e dytiRacheri ay. aft beeiyRgitorhatal sbRonl BELOE at &0rd i ddies genone of
a host upon introduction into 15 the host, and thereby are replicated al ong
with the Hdst dogegemeanSUMRRFRN TR TR s| RUBATYEN Fne invesmpanipreowidds

ConpOSitiQ&Eé?figﬁgghﬂgngglgfL%ﬁﬁsformulation comprising the drug,

agent or binding molecule.

15 Specifically Binding

The term “specifically binding”, as used herein, in reference
to the interaction of a binding molecule, e.g. an antibedy,
and its binding partner, e.g. an antigen, means that the
interaction is dependent upon the presence of a particular

20 structure, e.g. an antigenic determinant or epitope, on the
binding partner. In other words, the antibody preferentially
binds or recognizes the binding partner even when the binding
partner 1s present in a mixture of other molecules or
organisms. The binding may be mediated by covalent or non-

25 covalent interactions or a combination of both. In yet other
words, the term “specifically binding” means
immunospecifically binding to an antigen or a fragment thereof
and not immunospecifically binding to other antigens. A
binding molecule that immunospecifically binds to an antigen

30 may bind to other peptides or polypeptides with lower affinity
as determined by, e.g., radioimmuncassays (RIA), enzyme-linked

immunosorbent assays (ELISA), BIACORE, or other assays known



20 capabl e of specifically binding to SARS-CoV and having SARS- CoV
neutralizing activity. In a preferred enbodi nent, said binding nolecules
are human bi ndi ng nol ecul es. The invention further provides for the use of
t he conpositions of the invention in the prophylaxis and/or treatnent of a
subj ect 25 having, or at risk of developing, a condition resulting from
SARS- CoV. Besides that, the invention pefdains to the use of the
conpositions of the invention in the diagnosis/detection of SARS-CoV. 30

DETAI LED DESCR| PTI ON OF, THE | NVENTI 17 I.n a first aspect the present
i nvention efcbffadtes %bﬂ?&ﬁﬁtWQﬁﬁF&ggﬁpPFsFﬁ@gﬁ?nF%aEWe S%f et ng

nol ecul es. ikAudBspEPELESENY Bt RINENNAnFRLERUNES BE €t HFBINALH AW Ns.

Fragments of imunogl obulins still havin% the desired 5 functionality and/or
activity ofithergdapret @nihirmdgl sficsrablyy ebanddng onkl et keF idunogl obul i ns
according tﬁagﬁen_tgnyﬁ@%eﬁ-tﬂbffﬁmoxé eklﬂfi@%\f.ifaﬁlncﬁ"\@o bl pdiNig Jml ecul es,
i.e. imunogl 6bulins, are capabl e of spgblflca y"binding to a coronavirus.
Cor onavisr uskes nptictudes-betchorith mithed eotigenan 10 i nfectious bronchitis
virus, avian infectious |laryngotracheitis virus, enteric coronavirus,
equi ne coronavirus, coronavirus G-oup 1 species such as for instance human
coronavi r usrhd28peat 1 BEIRN EOrofeind WenddMn@3, coronavirus Goup 2 species
such as human coronavj rus OC43 or. chicken . 15 enteri¢c coronavirus,

coronavi rus ¢ &Gp™3" SPBEFRSUC HiY SHICETIYCCBIBRAYI riRTABDEC A SARS- CoV.
The conposigdncRRE 6&NthEenfeii Y IR0 a8 ABITREGI Reb& LR sh L Bent or
ameliorate one or nore synptons associated with a coronavirus infection. In
an enbddi mafifechavenfent PerveRt H®s ansldpracgngt prd/Q0 torpkidions, i.e.
conposi { i 0ng,&RBh LBGuSY Y Ok 54 Cin&RAQBAVIAYE BEREIALYZINg activily. In
ot her words, the conpositiohs conprise at |east two binding nolecules, i.e.
i mmunogl obul i ns, that are capable of specifically binding to a

Treatment
The term “treatment” refers to therapeutic treatment as well
15 as prophylactic or preventative measures to cure or halt or at
least retard disease progress. Those in need of treatment
include those already inflicted with a condition resulting
from infection with SARS-CoV as well as those in which
infection with SARS-CoV is to be prevented. Subjects partially
20 or totally recovered form infection with SARS-CoV might alsc
be in need of treatment. Prevention encompasses inhibiting or
reducing the spread of SARS-CoV or inhibiting or reducing the
onset, development or progression of one or more of the
symptoms associated with infection with SARS-CoV.
25
Vector
The term “vector” denotes a nucleic acid molecule into which a
second nucleic acid molecule can be inserted for introduction
into a host where it will be replicated, and in some cases
30 expressed. In other words, a vector is capable of transporting
a nucleic acid molecule to which it has been linked. Cloning

as well as expression vectors are contemplated by the term



coronavirus and that have coronavirus neutralizing activity, 25
characterized in that the binding nolecules act synergistically in
neutralizing coronavirus. As used herein, the term"synergistic" neans that
t he conbi ned effect of the binding nolecules when used in conbination is
greater than their additive effects when used individually. In other words,
30 the neutralizing activity of the conposition is greater than the sum of
the neutralizing activity of each |nnun 4l obulin alone. In an enbodi ment
none of the binding nolecules, i.e. i mrunogl obul ins, present in the
synergistiWyanmumﬂavbsussedeueradnerqyummﬁl&htyudghibhtimgecmmuxkﬂmﬂUE@B may

have corqnavirus neutralizin t|V|t when n_individu bi ndi ng
nol ecul e. q:'téﬁﬁﬁﬁﬁééry?oaﬂéd%1§§i leéﬁFégéFl?ge FATOT U &%g)binding
nol ecul es drd tye@sCOBROSELLOAD EHAVMUdomRE (FROPr ghat VEcESE ONdent I

neutralizing activity may have coronavirus neutralizing activity when used

i ndi vi dualfipm Pﬁc§erﬂPBP@??%doﬁwﬁﬁﬂﬂqnﬂﬁ apéialof inpLuding pyano bi ndi ng
mol eculses, yimfyesl, megekebe&mﬁﬁm@a&\fﬁ FAGIRaAYiEr Héﬁﬂ]@éléf%ﬁ Zi b REf 1 Vi ty
when used individually. I'n an enbodi nent ‘one of | east two binding
mol ecul es I thise PepResgshpet condridvicass ofearpabb2iny weEt¥lty exhibiting

t n l
conposi ti Qe DR bendr £OLPNANSAALALNE06BAE D4 N NehdTl SauI € Y

bind to a‘ce associ at'e ptor € coronavrrus. 'y, both
15 bindirmﬁruﬂqﬂmrlesnhaynbngdatseennduﬂucﬂbeccacmdamolesulﬂ el |l  associ at ed
receptor. % referr enboﬂLgiﬁt of t e |@vent|§n th coronavirus is a
SARS- CoV i HETReaRG |e‘o?e t§/§#€§ B30t 1pPef BFABFISCTHE sABS RV is a

hunman SAR®dIdYig b@eaﬂﬂit bQEaZOeﬂSﬂeGﬁedhb&llsﬂMentb@ﬂaihuﬁe@ﬁ@ﬁfs‘s dese
conmposi tions conprisin | east two binding nolecules, i.

i munogl olfifRakde 8§péBP9-@n6¥“°u§pW]H°@§IH°§' BPnél @SFolg’%\‘RSNI@oQP driteYpref erabl y
navi ng ‘SARS:e Gal¢BaUEER! (21 B0, ALY nal1RCaMBeStLECS BERLGEAN Y exhi bit

synerglstlc SARS- CoV neutralizing activity. ’In other word
conposi ti ommPldogpiosecan krepticavw i idiotgrie) ecOrber veetors can be

integrated into the genome of a host upon introduction into
15 the host, and thereby are replicated along with the host

genome.

SUMMARY OF THE INVENTION

The inventicon provides compositions of binding molecules
20 capable of specifically binding to SARS-CoV and having SARS-
CoV neutralizing activity. In a preferred embodiment, said
binding molecules are human binding molecules. The invention
further provides for the use of the compositions of the
invention in the prophylaxis and/or treatment of a subject
25 having, or at risk of developing, a condition resulting from
SARS-CoV, Besides that, the invention pertains to the use of
the compositions of the invention in the diagnosis/detection

of SARS-CoV.

30
DETAILED DESCRIPTION OF THE INVENTION




i mmunogl obul i ns, havi ng SARS-CoV neutralizing activity, characterized in
that the binding nolecules act synergistically in neutralizing SARS- CoV.
The SARS-CoV neutralizing activity of the conposition is greater than the
30 sumof the neutralizing activity of each inmunoglobulin alone. 1In a
preferred enbodi nent of the invention, the binding nolecules in the
conpositions act synergistically in 19 neutralizing a plurality of SARS-CoV
strains (see Table 1 for a list of sevefal known SARS- CoV genome sequences
and S protein genes). In another enbodi ment each of the immunoglobulins in

t he conposition_is_capable_of neutralizing,5.a plurality of (different)
SARS. CoV/ st rai ndn"Br ERerant P Rihare sArs-asviBrPaliEn Ho SRt fEse enpod ment

at | east ornmmpbstiheonbi acdhpgisiiecid dsasit. €woi BiHaOghy ol éasle®nf Irhen
conpositions. of the invention is capahle of neutralizing an ani mal SARS-

CoV. The biSTRCAGTRBF el eRIPH RRNVSPUSSt PERsIBRURASLABY} Hent i on may

neutral i ze ©GQIGRRAYL S Lh@sdd VoBLinGtia3 nSbRgCoNei AEectdyity, by
several nodes of action including, but not limted to, preventing the
att achnmént fomcthenadibragnd(er tacposidivvlod theepropiebn hosenegldulin

| nhi bi i on gl A8 eheaseroh AMhdIRdAe-EYLaRLAaILYT kel |, prevention

15 of RNA transcription or translation, rtron”or downregul ation of
cor onavi r usinvepitiicat. | 8ne f&uab her ndree att Heasli hdbnhindieguhebesmbesct by

fixing conpl ement or be capable _of assisting in the.lysis of enveloped
coronavi rus: - Thay HGREBEF B85 £ T HEbas e ERACARLAEREY R ol € of
cor onavi r usctdnavtires . bgoponael gk d timdipidakebvkanbe DIim{BEdresepwiran or by
agglutinating the coronavirus,to make it nore easily phagocytosed. The

bi ndi ng°nol EdoUus PRENERHDLS| Y1 OHY #arhdPESSFAPEEr nodes of action or

may have diff gt rardest9t vaetd Onenddtid tReehbi e g8P0odiERL, the
conpositions neutralize 25 coronavirus, such as SARS-CoV, infectivity by at

| east 10% cArona@isus209pranaybast Fowmp dt sPegdes4oyshags| bastimgoancs | east
60% at le%ﬁhw%p%%rﬁhabﬁﬁﬁg §9&§ &t ﬂ&ﬁﬁﬂ:c Q%ha@ﬁrh@aﬁ£6g?q@oronavirus
Group 2 species such as human coronavirus 0C43 or chicken
15 enteric corcnavirus, coronavirus Group 3 species, human
enteric coronavirus 4408, and SARS-CoV. The compositions can
be administered to a mammal to treat, prevent or ameliorate
one or more symptoms associated with a coronavirus infecticn.
In an embodiment the invention relates to synergistic
20 compositions, i.e. compositions exhibiting synergistic
corconavirus neutralizing activity. In other words, the
compositions comprise at least two binding molecules, i.e.
immunoglobulins, that are capable of specifically binding to a
coronavirus and that have coronavirus neutralizing activity,
25 characterized in that the binding molecules act
synergistically in neutralizing coronavirus. As used herein,
the term "synergistic" means that the combined effect of the
binding molecules when used in combination is greater than
their additive effects when used individually. In other words,
30 the neutralizing activity of the composition is greater than
the sum of the neutralizing activity of each immuncglobulin

alone. In an embodiment none of the binding molecules, i.e.



or at |least 99% relative to infection of host cells by the coronavirus in

t he absence of said conpositions. Assays for 30 neasuring virus neutrali zing
activity are known to the skilled person. Exanples of such assays are
descri bed below. 20 The binding nol ecules, i.e. immnoglobulins, in the
conpositions of the invention may be capable of specifically binding to a
coronavirus, such as SARS-CoV, in activated or inactivated/ attenuated form
Met hods for 5 inactivating/attenuating W ruses are well known in the art and
i nclude, but are not limted to, heat inactivation, inactivation by W

i rradiati dmuunegdobuainen pyegrmirdn itheadvatirghstihechromhnigruml ecul es may
al so be capabl e.of . specjfically bindi.ng to one.,or nore fragnents of the 10
coronavir fu&ﬁéﬂdéﬁﬂa R %yl%ﬁi%%ﬁﬁqﬁkﬁﬁgr5??8836€1%ﬂ Tﬁyrﬁékf pr ot ei ns

and/ or (pdotopaptirdesndettyeizinpraddieieqr QRari hesd a$red efrediwiduahe
fragnent at | east c&ggrises an antigenic determ pant recogni sed by the

bi ndi ng nAECINGsMBf-erRLe - | RV eRIA N VeAY - SREI Benfing et e htiitof &eused

hereinsi s /& 12a8Ri €LY, bSHEIM@SA LANIRRAVYN USe( 88RPoaSt BARS-GoMbiting
(poly)peptide, protein, glycoprotein, analog or fragment thereof, that is
capabl e ofSWFexgilA§lfocaronai Hes mewa@ldzang apblvhvenavymaye h sufficiently
hi gh affini : I l.ge . ngi l.ex.., 20 In
an enbodiE%%%n%ﬁé&g%zggﬁggﬁ%f%%ﬁfégﬁgﬁagg nghuﬁ%ggo u+?ﬁ§#ﬁ§@§n2§%ggle of
speci f i caldoeflermeédngmbodisemf doetracdeshiebbe peasti tgo dbimdiooy onavi rus whi ch

include, but are not limted t i nner. and_outer nenbrane pr.otei.ns,
brot ei ns ABHEFPRESC ol Re BUIInQEIEUARE pORRRT P ORERt BB S R danss.
Rel evant piafieiiny wheSARSe@oMhdividiail IReSpaCknas@bol it adrd dthehepi ke ()
protein, the _menbrane (matri x) igoteln“ the (small) envel ope protein, Of
3, Of 4, aflepst grp BIng}pd grokgqulps i thef SYRSTTHEt b FoF At Wequence
of prot e'ﬂlz—%t%%dil%@h&n&b@ivﬁcgtékﬂ%i@cin\éa'bbﬂﬂésKBQ&WS %ViEflwﬁmpfto?%
coronavi ruses, such as SARS-CoV, can be found in the EMEL-
coronavirus and the other binding molecule may bind to a cell
associated receptor of the coronavirus. Alternatively, both

15 binding molecules may bind to either the coronavirus or cell
associated receptor.

In a preferred embodiment of the invention the
coronavirus is a SARS-CoV including animal or human SARS-CoV.
Preferably, the SARS-CoV is a human SARS-CoV. In another

20 aspect the invention thus provides compositions comprising at
least two binding molecules, i.e. immunoglobulins, capable of
specifically binding to SARS-CoV and preferably having SARS-

CoV neutralizing activity. The compositions preferably exhibit
synergistic SARS-CoV neutralizing activity. In other words,

25 the compositions comprise at least two binding molecules, i.e.
immunoglobulins, having SARS-CoV neutralizing activity,
characterized in that the binding molecules act
synergistically in neutralizing SARS-CoV. The SARS-CoV
neutralizing activity of the composition is greater than the

30 sum of the neutralizing activity of each immuncglobulin alone.

In a preferred embodiment of the invention, the binding

molecules in the compositions act synergistically in



dat abase and/ or ot her databases. For instance the conplete genone of the
SARS coronavirus Urbani can be found in the 21 EMBL-dat abase under
accessi on nunber AY278741, the conplete genone of the SARS coronavirus HSR
1 can be found under accession nunber AY323977, the conplete genone of the
SARS coronavirus Frankfurt 1 can be found under accession nunber 5 AY291315
and the conpl ete genone of the SARS coronavirus TOR2 can be found under
accessi on nunmber AY274119. In an enbodi npnt at | east one of the binding

nol ecul es, i.e. innunoglobulins in the conpositions of the invention is

ble of Liisally bin f SARS: 10T h
b1 ndi ng noBRG B IEy" B hob [ Lok Gt OF R8T KRE BB pl SRentait d For

associ at ed awiltiBtt argeéveedl skndwh e;msplcavot_;eﬁaﬁb s@qlﬁ@m@@é aind $ the ACE-2
receptor (see Li et al., 2003). In another enmbodi ment all binding nol ecules
in the conﬁﬁ@F?FBngen%$)tr%P|%ﬂRﬁﬂqQM?WQPQlEQBEbF%C%fOEp%%?f|calIy bi nding to

the S 15 pralabg18bubARS- 30\ehd rbdﬁﬁ;osambheﬂseebﬁ%ﬂ@%f%ed@&%z%% of the

bi nding noleculés in the conpositions of the invention is capable
speci fi éal Iaypléi-lﬁéllththt (i eSe reqdel ISNRG-Ca¥natnadhst h@rgﬁelpahﬂtsemrr@m

SARS- Cov.  Thiks URLD-cons! of2 AoalNQBELIRCAS 20 3495 Apd ey S ot el 1.

In a speci |c e od|nent at Teast one In" the conpositions
of the inv&ﬂmbdng|molea@h®$e Dfespmmmdndgabbylbnadlog tMeammmpD&ﬂnan3318 510

of the pEO%E n.of SARS- CoV. Th neg%;al Zi g bi nd |n no) ecul i.e.
i munogl ogf FRVERE B posTRH PRECFAV AL PO el IR T STith
over | appi n@ovconpet bngdeny tepbsculdy ipr eher abhyosi beyns egettivé th

di fferent/distinct, non-conpeting epitopes of _the coronavirus, such as
SARS- C3¥. ARYCREACRSHRYE NG ’E%%W%Fé?ﬂ@é‘ﬂ%f‘é éBAPEEIYI BYs SYIAS si ng at

| east two hyypdi @vai’h?éékfélﬁl})ax%es&fer%q ﬁBﬁ%bbeaé&’l@h neh 2 dih B

coronavirus, such as erein the binding nol ecul es are Ccapabl e of
reacting wiktu ngitf lamdhed hon-paRRtiing dbet apsschirenhecEotlomavi r us.

coronavirus to possible receptors on host cells, inhibition of
the release of RNA into the cytoplasm of the cell, prevention
15 of RNA transcription or translation, or inhibition or
downregulation of coronavirus replication., Furthermore, the
binding molecules may act by fixing complement or be capable
of assisting in the lysis of enveloped coronavirus. They might
also act as opsonins and augment phagocytosis of coronavirus
20 either by promoting its uptake via Fc or C3b receptors or by
agglutinating the coronavirus to make it more easily
phagocytosed. The binding molecules in the compositions may
have similar modes of action or may have different modes of
action. In a specific embodiment, the compositions neutralize
25 coronavirus, such as SARS-CoV, infectivity by at least 10%, at
least 20%, at least 30%, at least 40%, at least 50%, at least
60%, at least 70%, at least 80%, at least 90%, at least 95%,
or at least 99% relative to infection of host cells by the
coronavirus in the absence of said compositions. Assays for
30 measuring virus neutralizing activity are known to the skilled

person. Examples of such assays are described below.



22 Preferably, the coronavirus is a human coronavirus, nore preferably the
coronavirus i s SARS-CoV. Conpositions conprising at |east two binding

nol ecul es wherein each binding nolecule binds to a different epitope or
site on a virus are 5 nore suitable for preventing the escape of resistant
variants of the virus conpared to conpositions conprising at |east two

bi ndi ng nol ecul es wherein each binding nolecule binds to an overl appi ng
epitope or site on the virus. In a specftic enbodi ment the different,
non-conpeting 10 epitopes recogni sed by the binding nolecules, i.e.
|nnunoglobulln§he|blthngommmﬁnulemMSJOE t Aemunyghobohims 1momm&ed on the S

protein of SARS-, pa cuIarI t.he extracel]lul n
protein, Oﬁéﬁ? 83I3$ éheviq H-L50 W@yagﬁdgagi%f%lfézﬁp? E%f%ﬁi%(ﬂ n. I'n
anot her 1%1&&{1@1@'[ toak beaéhams),f dutd RisndRRY-0BVECURSactivated or

i mmunogl obul i ns, of the conpositions of the invention is capable of
reacting WRastafRksd4RF N8 BES 1P 3} Me&hgdsr §PEin  of a human and an ani nal

SARS- CgV. 1ﬂa&a%m@hg¢weéhﬂ§mn@tv1ﬂlﬁ%%t a28€y@i 1t BEoPh Ndh Nehdl.ACueR |- €.
i mmunogl obul i ns, he conpositions of the invention reacts with an

epi t ope ckﬂﬁ%ﬁdﬂ:n@uthéranﬁﬁb Hesbdgenbeadf iSECEiTAN®M28. The epitope
Ty consi sty Of ible ikl 19 39 1 MadfhA%n Lhak8c 20, 1dn 10y d1 (0 35, 11 o,

40, 11 to even no m no acl I anot er aspec | east one of
t he blndlmgmaﬂuamubes Theebidingmuriegiudes| nag, alsotbe capgdeke taons of the
reacting with amno_acids 318-510 of the S protein

t
o o A AR AR DL RAERS O hne i fasBo £ R eS8 oL B am mo ant 4

ot her fohartAsRRARAGLECinkQudi Sy Mhodr &XtieNE pSePhthtidni O &fd dSr IHdH10 of
the S protein of a SARS-CoV, wherein 30 the amno acid at positjon 479 is an

aspar agi n@rateigehand/ aer (RO K\RRRG 1daS slerdvefhEram Hae 2P EPRAV IR ¢ i on 479
does not gLl | ¥nbnELugRGE: (e 10l eanliss| SASkneNGplc the 23

i munogl obulins in the conmpositions of the invention to am no
determinant recognised by the binding molecules of the
invention. An "antigenic determinant" as used herein is a

15 moiety, such as a coronavirus (such as SARS-CoV),
(poly)peptide, protein, glycoprotein, analocg or fragment
thereof, that is capable of binding tc a binding molecule of
the invention with sufficiently high affinity to form a
detectable antigen-binding molecule complex.

20 In an embodiment the binding molecules, i.e.
immunoglobulins, are capable of specifically binding to
surface accessible proteins of a coronavirus which include,
but are not limited to, inner and cuter menbrane proteins,
proteins adhering tc the cell wall, and potential secreted

25 proteins. Relevant proteins of SARS-CoV in that respect are
inter alia the spike (S) protein, the membrane (matrix)
protein, the (small) envelope protein, Orf 3, Orf 4, Orf 7,
Orf 8, Orf 9, Orf 10 and Orf 14. The amino acid sequence of
proteins and potential proteins of various known strains of

30 coronaviruses, such as SARS-CoV, can be found in the EMBL-
database and/or other databases. For instance the complete

genome of the SARS coronavirus Urbani can be found in the



aci ds 318-510 of the S protein of SARS-CoV. "To a simlar extent" as

defi ned above neans that the binding nolecule binds to am no acids 318-510
of the S protein of a SARS-CoV, wherein 5 the anino acid at position 479 is
an amino acid other than asparagines, in an anmount of at |east 60% at

| east 70% at |east 75% at |east 80% at |east 85% at |east 90% at | east
95% preferably at |east 100% conpared 4,0 the binding of the binding

nol ecul e to am no acids 318-510 of the S protein of a 10 SARS-CoV, wherein

t he am no I t,position 479 is an__as agi | ndi can be neasured by
ot hods weErBRFOAREDEES S ArBeR AR E P e heh 2h 16 Lo e Ao AL atEance
ELI SA. The gBnbfleNgf MBh& CSAES ddtdna®ri¢QRPASRt 1 Ofn ases of it Urlert he i nvention

are preferably human binding nol ecules, i.e. 15 i nmunogl obulins. They can
be int act iaﬁﬁﬁﬁég%bwmbﬁml@@ﬁ%?rsﬁéﬁ §S™RLE YR | TIRA™Or° Irdiise ISR

anti bodi es ¢ok-BnRAL Hhs Uk AL nk AN MRR0EELORELN@NEAROL £5he i dhGRIbRG NG
nol ecul es can be antigen-binding fragnments including, but not limted to,

Fab, FpabAY29EBdb' 32d the aehmplete gedeprentnthe i AR cd@ranavimys2FOREgi on
(CDR) fragnent ' e- ' tJ [ F jyal ent single-chain
antibodies?%gigalgb@ﬁgfﬁagﬁgggﬁﬂgﬁggﬁog?@éégd%%%%4|é%} triabodi es,
tetrabodi es, anlin é&poéndpditerdesatt Hatastonhai of athé dasidind magreentleaf, an

i mmunogl obulin that is %yf jcient to confer S€8Cificf§ﬂ%igﬁ? 25 .binding to
the SARS- Cdvor *PPUBREHP Y Hetort? RGPRAS b hdt hig® BCER TR s

pref erabl y JagaBnemonosponati @i PadingSngThe thé ndi peot®i ecast enrgdolve
conpositions can be in non-isolated or isolated form The conpositions my

furtheftOcorfpei 86har biedsny drrlasier meNePaPEuUE?P c@ afRFELPT lerdiiSy Cohe
therapeut ! 6r33cA008h b2 496daddy WIRHPRARRYL AL £1 AP AdRALTRR (Gch?

condition resulting froma coronavirus suc I nstance ~ SARS- CoV. 24
Typi cal | y, aireg¢epgonoiecutesACar? biereptort Heee bi ndt ngl pard@eh)s, Iin e. a

COr OV TUs, 0 L1 AGRBOA P LAETELS 1 Mo Ro18ELL 0 ¥ SO Ap L RI1E) that
of the invention are capable of specifically binding to the S
15 protein of SARS-CoV.

In yet another embecdiment at least one of the binding
molecules in the compositions of the invention is capable of
specifically binding to the extracellular domain of the S
protein of SARS-CoV. This domain consists of amino acids 15-

20 1195 of the S protein. In a specific embodiment at least one
binding molecule in the compositions of the invention is
capable of specifically binding to amino acids 318-510 of the
S protein of SARS-CoV. The neutralizing binding molecules,
i.e. immunoglogulins, in the compositions of the invention may

25 react with overlapping, competing epitopes, but preferably
they react with different/distinct, non-competing epitopes of
the coronavirus, such as SARS-CoV.

Another aspect of the invention are compositions
comprising at least two binding molecules capable of

30 specifically binding to a coronavirus, such as SARS-CoV,
wherein the binding molecules are capable of reacting with

different, non-competing epitopes of the coronavirus.



1.0*10-5 M 1.0*10-6 M 1.0*10-' M preferably lower than 1.0*10 5 8 M nore
preferably lower than 1.0*10-9 M nore preferably Ilower than 1.0*10-10 M
even nore preferably lower than 1.0*10- 11 M and in particular |ower than
1.0*10-12 M The affinity constants can vary for antibody isotypes. For
exanple, affinity binding for an IgMisotype refers to a binding 10
affinity of at |east about 1.0*10-9 M Affinity constants can for instance
be neasured using surface plasnon reson4 ce, i.e. an optical phenonenon
that allows for the analysis of real- tinme biospecific interactions by

det ecti on Rrfefdnadlati she caroprvieisn icorecdwmaat consnayihiva, amdi®sensor

matrix, f I usi Af%}§§§%¥ i i osensor AB,
Uppsal a, %é%§§%%%;%T%§eb?ﬁggﬂébﬁgﬁécu es na§%gghggﬁggg§g%$%%avirus in

sol ubl e f orenpticdings atodleanst twme ebinmding amylleeudesmaiiebehd ¢acka bixatioravi rus
bound or attached taq carrier, substrate, e.qg.,.20 mcrotiter plates,
menbr anes Khef dé}ngﬁcéocﬁr?fgﬁ%r%ﬂt %ﬁﬂﬁ???a?gssﬁgﬁ BB Aatk Y Hi%ss,

pl asti & (em@ke RAEBIKI €BE) prePOIYERE G icdRSpeNpFofesDEtanECtdti o8es  OF

teflon, etc. The surface of such supports may be solid or porous and of any
conveni ent°SHdlfe viFyet ReFRBFRD ERCHIRRA TG ORS| SOTPESSHRT BF ntPPSE tlv™

coronavi r us; 'cﬁr{@uHoflie%@/lieéol,qﬂéfé‘ix?re%ker["b%{difnigeglo@%ﬁlésﬁiﬁaﬁd'?é ym In a
preferred enbodi'nent, the binding nolecules, 1".e. 1 mmunoglobulins, of the
conposi t i oreeElappddiongptitopheori s/emtdrortheovgriuse at | east a CDR3 regi on,

preferably a heav 0_chai.n regio coprising the anino acid sequence

of SEQ ID NO no% %I?é%ll lﬁlo%?lnm%%ﬁ)t heer d'é%gggeﬁgm n?ﬁec%?'%%ﬁlnn nol ecul es
conpri Bl ngepitdezavy cohatine@0R3 tlegi mindiingSkQlebBu2ts, NO, &, f urt her conprise a
| i ght chain CDR3 r%g]i Qn conprising the ., amno cig sequence of SEQ I D

NO: 129. | MBI PEE B0 meft The t PR Hdi 109 Snote EOPe " ¥BRPIPRI 5 t he heavy

chai n CDR31&HH QN on0ft h8EQ bPobeih dfiIrdAmey-cevPhbiageiauhgayy €hai n CDR1, heavy
5 chain CDR2, light chain CDRL and light chain CDR2 region

extracellular domain of the protein, more particularly

within amino acids 318-510 of the S protein. In another

15 aspect, at least one of the binding molecues, i.e.
immunoglobulins, of the compositions of the invention is
capable of reacting with amino acids 318-510 of the S protein
of a human and an animal SARS-CoV. In another embodiment at
least one of the binding molecues, i.e. immunoglobulins, of

20 the compositions of the invention reacts with an epitope
comprising the amino acid sequence of SEQ ID NO:128. The
epitope may consist of 11, 11 to 15, 11 to 20, 11 to 25, 11 to
30, 11 to 35, 11 teo 40, 11 to 45 or even more amino acids. In
another aspect at least one of the binding molecules, i.e.

25 immunoglobulins, in the compositions of the invention is
capable of reacting with amino acids 318-510 of the S protein
of a SARS~-CoV, wherein the amino acid at position 479 is an
amino acid other than asparagine, to a similar extent as with
amino acids 318-510 of the S protein of a SARS-CoV, wherein

30 the amino acid at position 479 is an asparagine. In other
words, substitution of the amino acid at position 479 does not

dramatically influence the binding of at least one of the



conprising the am no acid sequence of SEQ ID NO 130, SEQ ID NO: 131, SEQ ID
NO: 132, and SEQ I D NO: 133, respectively. In another enbodi nent the binding
nol ecul es conprising the heavy chain CDR3 region of SEQ ID NO:2 further
conprise a light 10 chain CDR3 region conprising the amno acid sequence of
SEQ ID NO:134. In another enbodi ment, the binding nolecules conprising the
heavy chain CDR3 region of SEQ ID NO: 2 f?jther conpri se a heavy chai n CDR1,
heavy chain CDR2, light chain CDRl1 and |ight chain CDR2 region conprising
the amno acid 15 sgﬁgence_of SEQJ[)PKIlBS, SECQED NO: 136, SEQ I D NO: 137
and SEQ | DR PISCPHELPRCHT VERY . CIPRFet 1RG5 REr CBRLORY FRAEOT t R At ng
ol ecul es akG@AEAi3NG-EQ0t BE tHwentp it CNMRIE SARB-bERVY~TEhAI Hingrdabl e regi on
conprising the ami no acid sequence of SEQ ID NO:4 or SEQ ID NO:6. In_an
enbodi nent HETHI ndSngebdned| drevedednse thpitA8gPéBairdisticleckr binds

conposi ti ong, QhihleachkA¥esi 051 ¢ WPHIRE Apreash gRea CBRRECELPN e Ndi ng
nmol ecul e conprising a heavy chain variabl e region conprising the amno acid
sequencé ofthsE@miDoNeciddopt PFCFIDND: 4.0 liis aanemhapr aabddpbeer thay conpri se
two, three,_ four, .five or _25_even Ié i gDR ions..ln t her
enbodinent,aﬁé%i Wil Fﬁggﬂn?%cﬁﬁggnég%ofﬁiéﬁ SFO%?%é ?ﬁvéﬁ??€n§@%hﬁ%lse a
heavy chai rnesstd gbke megleast c®bPy it Ngaddte 88/1, natatedssegiiencet afesSHOQ | D
NO: 4 and a |ight chain_variable region conprising the amno, acid_sequence
of 30 SEQ IDNOPESIEraq Hedly et rﬂpa%rri é’mrfT'E’_ana‘i gﬁ EBfpP1REHYT t9e M no
acid SequeﬁﬁﬁmﬁkgsﬁgﬂbEthI@oaaﬁﬁﬁb|déﬂﬂs(ﬂT@-BlwaBEthS ST E86PE: £ OFPId SI Ng
the am no acid se%yence of SEQ ID NO:10. 26 In a preferred enbodi nent the
bi ndi ngt%o| FEA-E9Vhavnrgetdr BhavaTire adich ads POARSIEBVI TRelifrati zi ng
activity arg,Adnines! 8ifd:hg LOALOTmd AL KBl mekRoRBORDEL RSBRELLOf, ¢ he
invention t corrposi ti1 ons y 5 conprise at ast one functional variant of
a bi ndi ng memow ekiddedefinntlde hereisucllies donpassthons FaYSAl so consi st of
only functional .vari.ants of bindjn nnlqgules as .herein_descri bed.
The binding molecules in the compositions according to
the invention are preferably human binding molecules, i.e.
15  immunoglobulins. They can be intact immunoglobulin molecules
such as polyclcnal or monoclonal antibodies, in particular
human monoclonal antibodies, or the binding molecules can be
antigen-binding fragments including, but not limited to, Fab,
F(ab'), F(ab'),, Fv, dAb, Fd, complementarity determining
20 reglon (CDR) fragments, single-chain antibodies (scFv),
bivalent single-chain antibodies, single-chain phage
antibodies, diabodies, triabodies, tetrabodies, and
(poly)peptides that contain at least a fragment of an
immunoglobulin that is sufficient to confer specific antigen
25 binding to the SARS-CoV or fragment thereof. The human binding
molecules are preferably human monoclonal antibodies. The
binding molecules in the compositions can be in non-isclated
or isolated form. The compesitions may further comprise at
least one other therapeutic agent. Preferably, the therapeutic
30 agent is useful in the prophylaxis and/or treatment of a

condition resulting from a coronavirus such as for instance

SARS-CoV.



Mol ecul es are considered to be functional variants of a binding nolecule, if
the variants are capable of conpeting for 10 specifically binding to a
coronavirus, such as SARS-CoV, or a fragnment thereof with the parent

bi ndi ng nol ecules. In other words, when the functional variants are still
capable of binding to the coronavirus, such as SARS-CoV, or a fragnent
thereof. Preferably, the functional variants are capable of 15 neutralizing
coronavirus, such as SARS-CoV, infectivfty and should together with the

ot her binding nol ecule (or other functional variant) or other binding

nol ecul es (or Qypercaliypcbiodahg verlicmtles ennbandohposhéinrbixdiry ti ng
synergi stic coronavi,rus, such as SARS-CoV, neutraljzin Pctivity. The 20
neut r al | zi9Y SERYI fy Sof 2aC PRI R Var FRAICRES BRTAEPToe 1 difbr or be

| ower comarfEchity thaspanentkpivadiuey gnhecus esowdtingddormal2art ants i ncl ude,
but are not limjfed to, degivati ves that are substantially sim]| ar, in
primary strdidur ¢ dedidfce Mbdt- MRPch MeoRrgfrrebyy 1awertienrl iR 5 vivo
modi f | GAtIsORS, nsBenh fate ADM PM ARCRABHCA! o+] H88 MAl RoROtprd ARGy L he
parent binding nol ecul e. Such nodifications are vvel? nown to the skilled
arti san ankbWercithde Ln0al0E i M, etwst yicats owefacybayi baverovkdrent . Gtkchnent

of a nucl e.@tbidde of innugr%qtciuﬁg d%@qé@t i%ae ccbv,\alloem Mt t@ghg@@&ng alipid or
lipid 30 deridvative, ycosy ati on. et yrf ation, pegyl ation, pro¥eo| ytic
processi ngsondasitisorghatvaon, fanditibddka so2ypedl. t Bonatkaepye, f uncti onal

variants can_ .be bindi nol.ecul es_as ,defined in the present . jnvention
conpri si ng® nl&rﬁ ﬁ nggpg g@ﬁu@hcreg@&ﬁoé:iyﬁ’ﬁnéegﬁﬁgtf u?i}?)?rl%fll‘?%serti ons,
del et i@ns HIfiGARR Bt heNschber &8du®f1 Qg ot MDAEANIRY 2ehdsahtsoapared to
the am no acid sequences of the%é)ar ent binding nolecules. Furthernore,

f unct i onal L% ANSESCeaRecBABFRERA WFiNtt HUTEASCoP L RBOANT ABORRNCE sefpfence at

the same Bf Girreren o arehel Hrohe o Bo B AR A T s Ty
conpar ed tioinehdigapernt. fhendhhgract smnd dybdetactisni bF ghpabieions in
protein concentrations within a biosensor matrix, for example
15 using the BIACORE system (Pharmacia Biosensor AB, Uppsala,
Sweden) .

The binding molecules may bind to a coronavirus in
soluble form such as for instance in a sample or may bind to a
coronavirus bound or attached to a carrier or substrate, e.g.,

20 microtiter plates, membranes and beads, etc. Carriers or
substrates may be made of glass, plastic (e.g., polystyrene),
polysaccharides, nylon, nitrocellulose, or teflon, etc. The
surface of such supports may be solid or porous and of any
convenient shape. Furthermore, the binding molecules may bind

25 to a coronavirus in purified/isolated or non-purified/non-
isolated form.

In a preferred embodiment, the binding molecules, i.e.
immunoglobulins, of the compositions according to the
invention comprise at least a CDR3 region, preferably a heavy

30 chain CDR3 region, comprising the amino acid sequence of SEQ
ID NO:1 or SEQ ID NO:2. In another embodiment the binding

molecules comprising the heavy chain CDR3 region of SEQ ID



of binding to a coronavirus, such as SARS-CoV, or a fragnent thereof and
preferably still capable of neutralizing coronavirus, such as SARS-CoV,
infectivity. For instance, functional variants may have increased or
decreased binding 15 affinities for a coronavirus, such as SARS-CoV, or a
fragnent thereof conpared to the parent binding nolecules. Preferably, the
am no aci d sequences of the variable regjons, including, but not limted
to, framework regions, hypervariable regions, in particular the CDR3

regi ons, ar ified. Generally, the 20 |light chain and the heavy chain
Valiabre 1 06r SnELEbiSE | SRR Y HygBEy Bhp bl RS GHER SRy ChPee

CDRs, and gRifo £81¢esd@td@IicMSED e RO: 2| eth f{Rimr lentR@igR%L( FRS) .
The hypervariabl e regions conprise amno acid residues from CDRs and am no

aci d resi dBS ProfinggRelRAlad cIEspSinguRke i beRYY 2B akh iGRSs riegidiended to
fall wthigetBeoSERPROO] # r@ﬁ%%%riggvsnﬁé%hé\/%ﬁgr@tcdﬂqsthe% t S0%to

about 99% preferably at east abodalt % t o about % nore preferably at
| east aboutha¥0%PB2 abbight99haisy &PRiveedpl efkt abhaimtCORAstedEoaut 80% t o

about 99% t.preferabl t | eas 0%t ... 990% i 0. particul ar
at | east aﬁgﬁ rb%@ﬁ oég%d%?ﬁgbofgéig%%ﬁgéﬁgt?%I%%?bﬂgﬁ“?g%%’ 2%35389796t0
about 99% & 181 ACSEQ SEDURNCEIhormidGEQ WOt ROt he3 paresfedtiindilng mal ecul es as

defined herein, Conputer 28 | gorithns such as inter alia Gap or Bestfit
known to a°PEFESH BRPTIEE ARt "aRobECALEY SR T iR 1o RG Yani no
acid sequenges tprbersgidared ad ondebi perehdt | dsmeFiddentiicale am no
acid residues. Functional variants can be obtained by 5 altering the parent
bindingonopééape§PB? PRI 10 t HEMEOfS 15\ F@énémaﬂon®¢%%Lﬁ%ﬁUQﬂQﬂ &gy SHet BEds
known i n {83541 gl 4gbiter ditlodiffent] Lhedpiui 8 STRLONG PR

ol i gonucl eotide-directed nutagenesis and site-directed nutagenesis. In yet
a further zopepctisinethaveervyrchiaigl CP&S t6gtonpesi EGNED N ifSintyeat | east

o0 T SSUMATEE, oSy T SAHLE SRR S0, ok et e i

CDR1 and light chain CDR2 region comprising the amino acid

15 sequence of SEQ ID NO:135, SEQ ID NO:136, SEQ ID NC:137, and
SEQ ID NO:138, respectively. In yet another embodiment, the
binding molecules according to the invention comprise a heavy
chain variable region comprising the amino acid sequence of
SEQ ID NO:4 or SEQ ID NO:6. In an embodiment the binding

20 molecules, i.e. immunoglobulins, in the compositions of the
invention comprise at least one CDR region of a binding
molecule comprising a heavy chain variable region comprising
the amino acid sequence of SEQ ID NO:4 or SEQ ID NO:6. In
another embodiment they comprise two, three, four, five or

25 even all six CDR regions.

In a further embodiment, the binding molecules according
to the invention comprise a heavy chain variable region
comprising the amino acid sequence of SEQ ID NO:4 and a light
chain variable reglon comprising the amino acid sequence of

30 SEQ ID NO:8, or a heavy chain variable region comprising the

amino acid sequence of SEQ ID NO:6 and a light chain variable

region comprising the amino acid sequence of SEQ ID NO:10.



conprising at |east one tag. Al so contenplated in the present invention are
conposi tions consisting of i munoconjugates. The 15 conpositions may further
conpri se anot her nol ecul e, such as a therapeutic agent or inmunoconjugate
having a different specificity. In a further enbodi nent, the

i mmunoconj ugates of the invention may conprise nore than one tag. These
tags can be the sanme or distinct fromeach other and can be 20

j oi ned/ conj ugat ed non-covalently to thezﬁinding nol ecul es. The tag(s) can
al so be joined/conjugated directly to the binding nolecules through

coval ent bondi ntn A perfeatiedeleppotihimentigilss bigahinge nodiemedesohpugaged to the

bi ndi ng nol ecul es. by neans of _ar..nore |inking conpaunds. _Techni ques for
con ugat | nEOTENEY SeYs o S5t Aty SRAPSCHY borar P T T e A Ve itk 11 e
artisan. 3Ibeihdgsendd tire IgBuBRCOgRUgat®st Of the present invention may be
t herapeutic agents, b t]?referabl they, are detectabl e nvieties/agents.
Conposi ti ons coﬁ%r?%ﬁ¢hf' ﬁﬁﬁﬁ&éoﬁ'ub%?e%nv?ﬁﬁﬁﬂqsﬁﬁﬁJQQWQQFééﬁﬁﬂﬁem Jent can
be usedsdi agnRgsts€add Viddht el TunBXBOPLE, vaASSENS dff a2 bIWRIi GGt mBASchEEN
infected with a coronavirus, such as SARS-CoV, or nonitor the devel opnment
or progredsi @Al vred heyimayilhgs CoBReRL BEOTBARBICHAL ST 9o8etisén 04soRdY part of
a clinical ehfSE10¢: Pr-ALEUNE &P pEnbin drﬁéf%éﬂflees Bé%ehe‘ifefi' C%%ﬁc?ﬁbédg' ven
treat ment reginmen. wever, they nmay afso be used for ot her det 8cti on
and/ or anaMgiecalemmifeorcordiidgmesdt to pear fosesionadt emtrdling snoifeti es/ agent s

i nclude, byt 5.are t limt, 0, .enz S, _prosthetic oups, . fluorescent
mrerial s brotReadfte e Atk BREFYRFR ot iR o SRBRsa oSt

mat eri abs, spesificdl pididdiggrebakscoastlavion atheacdsy SARS-gaRgneti & net al
ions. The ta%s used to | abel, the binding npl ecul es for _detection and/or

anal yti cal TAREPRT PRI ST e hEr BBERRT RIRIP DAVIFE W 5ci fifcother
detection/ gRadysi gk agnosiuhdt@ehBl aygsi s of rdTeithiads ®1esdeh as inter
al i a i mmunohi stochem cal staining of (tissue) sanples, flow cytonetric

det ect i on, P3BARAY neP | HRercATANGVaTEFe Suel ezl | TS fdAor @gcentfrrgReRbassays,
enzyme- | inkfdreor, Preferably, the functional variants are capable of

15 neutralizing coronavirus, such as SARS-CoV, infectivity and
should together with the other binding molecule (or other
functional variant) or other binding molecules (or other
functional variants) form a composition exhibiting synergistic
coronavirus, such as SARS-CoV, neutralizing activity. The

20 neutralizing activity of a functional wvariant may either be
higher or be lower compared to the parent binding molecules.

Functional wvariants include, but are not limited to,
derivatives that are substantially similar in primary
structural sequence, but which contain e.g. in vitro or in

25 vivo modifications, chemical and/or biochemical, that are not
found in the parent binding molecule. Such modifications are
well known to the skilled artisan and include inter alia
acetylation, acylation, covalent attachment of a nucleotide or
nuclectide derivative, covalent attachment of a lipid or lipid

30 derivative, glycosylation, methylation, pegylatiocn,

preteolytic processing, phosphorylation, and the like.



15 i mmunosor bent assays (ELISA's), radi oi munoassays (RIA's), bioassays
(e.g., neutralisation assays), Wstern blotting applications, etc. For

i mmunohi st ochem cal staining of tissue sanples preferred |abels are enzynes
t hat catal yze production and |ocal deposition of a detectabl e product.
Furthernore, the 20 conpositions of the invention can also be attached to
solid supports, which are particularly 2qsef ul for in vitro imunoassays or
purification of a coronavirus or a fragrent thereof. Such solid supports

m ght be porous or nonporous, planar or nonplanar. The binding nol ecul es of
the present 25 RhveFatewedy f fWectenarlf yaghthis qdieksoPigglinge fused to

marker Sequences) cSUEh Ase G RPAL dfe! Préggﬁéim&tiwiédgﬁ?éﬂs. B942 o form

Al ternatively, an antibody can be confugated to a second anti
an anti bodpmhat ezotdrgamerse loontandotihgr salspettutimdi nidisegytrioinegul es of the

i nvention nay pbe 30 con'oun%at e%/n.attagggd Lo oae or nore antigens. Preferably,
co%

these anti geﬁ AR At genlsna W Ch are Te i Y cbry MHE | ea§6dssyst em

of a subj eebmparydi eh tie diind RGikDegUERcENtd Hethe GRAHYdIFATA NdSng
adm ni stered, Next to_produci ng i nmunoconj ugates chem cally by conjugati ng,
directly oPFCLRAPHeSt | FURAREFWRrGndugRrEdcRa} | YRE ANt S Gafe GIMARIGEON] ugat es

can be produgRdafsohdisd O Y UrBindS aeQAP5L§h O8R4 hee i ndidg Jwheeawl egeof the
invention and a suitable tag. Fusion proteins can be produced by nethods

known in eménarerserfeasy tempinirctgmiiirmetll yayaobasnauchany thrictagiec acid
ol ecul es %g”HEk%%PQn@U%ﬁ&{érd%i %‘feefiego%&er&%’ ﬂg;ata{lf‘f-%r{ lag ol ecul es
w th es Sultable t

in frame nucl eot1'de ~ Sequen encoding the ag(s) and then
expr esspngcbhparadctei thagakrem édmdésg hbdlesubadbinterarses pecitl lofcaphblpr esent

i nvention t r.o%iide_a nucl ei c _acid nol ecul e _dé at_|east a binding
ol ecul e £3 BFOPHIEL Forfal CTTAGATE r naREDT *pr ARHTCT Y (e S omRE@EEons
accordi ng t@etbefi aNn@ndioferaBIGh stuallecepasld &Pl esut €8 Gahde used as
i ntermedi ates for cloning purposes, e.g. .in the | ‘
corconavirus, such as SARS-CoV, infectivity. For instance,
functional variants may have increased or decreased binding
15 affinities for a coronavirus, such as SARS-CoV, or a fragment
thereof compared to the parent binding molecules. Preferably,
the amino acid sequences of the variable regions, including,
but not limited to, framework regions, hypervariable regicons,
in particular the CDR3 regions, are modified. Generally, the
20 light chain and the heavy chain variable regions comprise
three hypervariable regions, comprising three CDRs, and more
conserved regions, the so-called framework regions (FRs). The
hypervariable regions comprise amino acid residues from CDRs
and amino acid residues from hypervariable loops. Functional
25 wvariants intended to fall within the scope of the present
invention have at least about 50% to about 99%, preferably at
least about 60% to about 99%, more preferably at least about
70% to about 99%, even more preferably at least about 80% to
about 99%, most preferably at least about 90% to about 99%, in
30 particular at least about 95% to about 99%, and in particluar
at least about 97% to about 98% amino acid sequence homology

with the parent binding molecules as defined herein. Computer



process of affinity maturation described above. In a preferred enbodi nent,
the nucleic acid nolecules are isolated or 20 purified. The skilled man wll
appreciate that functional variants of these nucleic acid nolecules are

al so intended to be a part of the present invention. Functional variants
are nucleic acid sequences that can be directly translated, using the
standard 25 genetic code, to provide an am no acid sequence identical to
that translated fromthe parent nucleic?28cid nolecules. Preferably, the
nucl ei ¢ aci d nol ecul es encode bi ndi ng nol ecul es conprising a CDR3 region,

pr ef er abl yaagdwebtihync lsaioh aGDRBteegadhe Gapd Hewd ftite kanswnotacadpsesprence of

SEQID NG 1 .30 or, SEQO ID NG 2. | n another enhodinent _the nucleic acid
molecul es. BFLERRE T4V ARS G toeBAbEbhR e 1 O0RIdY B3 amhgo 8cHd ght
chai n CDR3s£ggd k£ A WeS iddthphR8daghA 0 R CALE iSRIUANER a31 0 r0f 4SKEX 81 NO: 129 or
SEQ I D NO 134. In yet another enbodinment the nucleic acid nolecules of the

i nventi on 8RtRRIAH;ihdiadd dues|-eduresietbrianiiigts iseavPecRALALIEBERIPY egi on
CONPri si Ngajhers AR 3ldntCBYRAERG Mo R €' tREQLP NP 135, a
heavy 5 ch%%n éﬁ%glreg?%h g%npr?s?n% t%e a#fﬁ%ugi%%géequenggbofg%EQ I D

NO 131 or SEGId NOlEfilag bightgyhméth@DRkroeg dn cheperirsi agclufiéngun no
aci d sequence of. SEQ.D NQ 132 or SEQ 1D 137;. andliaor a_ light chain CDR2
regi on con%??s??&fi#%%%ﬁn 8’a8F5°rs%%%%ﬁué§%ﬁ %§é5°PB°ﬁGPEé§eoglﬁﬁif?

NO 138. 10mbvsgeneries @ref arialelyirtbeedunhttigermaiid.mol ecul es encode bi ndi ng
nmol ecul es conpris chain variable regiaon ¢ ri.sing the am no

ing a heav ] o]
aci d sequence of® 9@% 1D T tResr 2geert D theo Vet ipa: 18GGHAEP enmbodi nent, the

nucl ei ¢ ack&npdd BGUHMES cokipraRsadeabi NdiNY A QLQ&HL@\%C%Q@BEE%E“%%DGQVY chain
vari able region conprising the amno acid sequence of SEQ IDNO'4 and a
| i ght chai Boveeuk| e@MRIgisdAdc G&plraFhgerh L INFdINg aelecsdgueice of SEQ ID

’:Sdﬁeﬁget Q?M%%Wagﬁ%% g‘ﬂg;&gﬁf%é abl i { &P U e 150G $uPgnLPe am no acid
comprising at least one tag. Also contemplated in the present
invention are compositions consisting of immunoconjugates. The

15 compositions may further comprise another molecule, such as a
therapeutic agent or immunoconjugate having a different
specificity. In a further embodiment, the immunocconjugates of
the invention may comprise more than one tag. These tags can
be the same or distinct from each other and can be

20 joined/conjugated non-covalently to the binding molecules. The
tag(s) can also be joined/conjugated directly to the binding
molecules through covalent bonding. Alternatively, the tag(s)
can be joined/cdnjugated to the binding molecules by means of
one or more linking compounds. Techniques for conjugating tags

25 to binding molecules are well known to the skilled artisan.

The tags of the immunoconjugates of the present invention
may be therapeutic agents, but preferably they are detectable
moieties/agents. Compositions comprising immunoconjugates
comprising a detectable agent can be used diagnostically to,

30 for example, assess 1f a subject has been infected with a
coronavirus, such as SARS-CoV, or monitor the development or

progression of a coronavirus, such as SARS-CoV, infection as



20 chain variable region conprising the am no acid sequence of SEQ ID

NG 10. In a specific enbodinent of the invention the nucleic acid nolecules
encodi ng the heavy chain variable region of the binding nolecules of the

i nvention conprise the nucleotide 25 sequence of SEQ ID NO 3 or SEQ I D NO 5.
In yet another specific enbodi nent of the present invention, the nucleic
aci d nol ecul es encoding the Iight chain 29\/a.riable regi on of the binding

nol ecul es of the invention conprise the"nucleotide sequence of SEQ ID NO 7
or SEQID 30 NO9. The nucleic acid nolecules of the invention may even
contai n t h@atcPéori gbirkeilerfassifg paccsduker of ofgthedefterdping d&et two

bi ndi ng nDE%%QEQ?ypﬁ§S§n%i$ té?%é%ﬁ@%%sEgggﬁegf ﬁéﬁ%véf»”%ﬁ%#nﬁaf %1@%
anot her aspéect of“the 1rnvention to provi vectors, T1.%. nuclel’c acid
const ruct s becospdi §ongodner atetrartdonue@ngi/orS5angl vt hod kcahdsomaccording to the

present invention, .Vectors can e deri.ved fromplasm ds such as inter alia
R ey ciagn8BeyfEbSioelr nqte b <Chone LR ELARALS RHENES) i,

| anbdoi @, Mk3, nbl, 1BRit&ER 260 Qunz Nprbseddt id 2grddps T /£l @ scdutant
viruses; or aninmal viruses. Vectors can_be used for 10 cloning and/or for

expr essi on"GSEABLET nFRY FRAFE LIS ST e DLAVBRIIOFCAN TG aPen be used
for gene thaLABY RYULROREEeri MEE! Yo IGTRN bR 081 0 CndEa 1 equicl ei c acid

nmol ecul es according to the invention operably Iinked to one or nore
expr essi onnoagaldareayivecharanawiat ifolmetalledonse Theotzaverzatl 1B Pybefe

present in ti - The_ bi ndi I r.es Ln 0 itions of the
i nvention #%% %gﬂg%g e@ggﬁg%ﬁg%g%%?é#%2§$ggﬁogg&éhf %£§1%€§%£€§hg¥gﬁéssed on
t he same veliagnosthe pohposes odepdrel \wecttbe( specsfilependent on the

recombi nant, proced reslfollp d and_th %pst used. I ntroduction of 6 vectors
2C i n host SEEFLE 02 BRLEF 1LY BPBYP 1o EE MR ISR af A7 gRoStRia droed
transfecti gmchviakUgnitBkegt i &nimidiitridexdohaninedi atedniddg ansf ectdHp)
| i pof ectam n transfection or el ectroporation. _ .
samples, flow cytometric detection, scanning laser cytometric
detection, fluorescent immunoassays, enzyme-linked
15 immunosorbent assays (ELISA’s), radioimmunoassays (RIA's),
bicassays (e.g., neutralisation assays), Western blotting
applications, etc. For immunohistochemical staining of tissue
samples preferred labels are enzymes that catalyze production
and local deposition of a detectable product. Furthermore, the
20 compositions of the invention can also be attached to solid
supports, which are particularly useful for in vitro
immuncassays or purification of a coronavirus or a fragment
thereof. Such solid supports might be porous or nonporous,
planar or nonplanar. The binding molecules of the present
25 invention or functional fragments thereof can be fused to
marker sequences, such as a peptide to facilitate
purification. Alternatively, an antibody can be conjugated to
a second antibody to form an antibody heteroconjugate. In
another aspect the binding molecules of the invention may be
30 conjugated/attached to one or more antigens. Preferably, these

antigens are antigens which are recognised by the immune



Vectors may be autononously replicating or may replicate together with the
chronosone into which they have been 25 integrated. Preferably, the vectors
contain one or nore selection markers. The choice of the nmarkers may depend
on the host cells of choice, although this is not critical to the

invention as is well known to persons skilled in the art. They include, but
are not limted to, kananycin, neomycin, 30 puronycin, hygronycin, zeocin,

t hym di ne ki nase gene from Herpes sinpBéx virus (HSV-TK), dihydrofolate
reduct ase gene from nouse (dhfr). Vectors conprising one or nore nucleic

acid 33 mpjaem @F anecasisgtt be whiwh nhepliagihgsmasedes6+aheigabove
operably linked to gne or nore nucleic acid nol ecul es encoding proteins or
pepti des tFRAIWRteeSUEBBIRGSEREFAte the binding nolecules are al so covered

by the inventi quytThessrBHAL ChHSiMurdePLigdess! BELHEEa1 Pyt p@re not |inited
to, glutathione-S- transferase; naltose binding protein, Tetal-binding

pol yhi st i dtemsuggtdag, f Hioeettener prtigiestllyuviibefaseinntaneesaa linker,

gal a.CtosSidﬁﬁee-in{#l%%to%omﬂégi;gé”Qaﬁ?rl?e rd rc%]acggi €35 0bnt PEoYEELOTS 10
ment i oned aboveé are an-addrtional subject © e presen raventi on.
Pr ef er abl ygorigrd siagt $har Bihdshg aedleculdasiofcehksinvvast ide, abdta ar e not

limted to, cells of nma lLian, plant, insect, fungal  or bacterial origin.
Bact er i al SEIAPTnEPGde  DOBED BFEETIRS 99R PEAPEBIUERTI BY PRI e ariIRoe t i ve
bacteria suchnkb aas sevarak, seegi esr&doniinaaengr ByBashktvset Sig ept onyces and
St aphyl ococcus or cells of Gam negative bacteria such as several species

of the gend@ EscREAACAPASCELRh GRMAT1iLIAY nucdrat PAeUBBABRRASSS I n the group
of fungal Seldfidr ¢her BRh¥iN§aRb1e &8IdS 18 %_r‘dﬁ@dwi{éﬁpﬁg;éﬂg%QE'i&é‘ yeast can be

achi eved by using 20 yeast sfrains such as inter alia Ia pastoris,
Sacchar onysegiamesy escad ingdt Hanseidlepdlagnte) phad tFent depreseing ngect
cells such a%_cells.frongEXOfoghila and Sf9 can be used as host cells.
Besi des t Hats %ﬁﬁaﬂ%&gtm FF8*€%an be pl ant cells expression systens using
mammal i an cell St is another aspect of the present invention to provide

a nucleic acid molecule encoding at least a binding molecule
15 or functional fragment thereof present in the compositions
according to the invention. Such nucleic acid molecules can be
used as intermediates for cloning purposes, e.g. in the
process of affinity maturation described above. In a preferred
embodiment, the nucleic acid molecules are isolated or
20 purified.

The skilled man will appreciate that functional variants
of these nucleic acid molecules are also intended to be a part
of the present invention. Functional variants are nucleic acid
sequences that can be directly translated, using the standard

25 genetic code, to provide an amino acid sequence identical to
that translated from the parent nucleic acid molecules.

Preferably, the nucleic acid molecules encode binding
molecules comprising a CDR3 region, preferably a heavy chain
CDR3 region, comprising the amino acid sequence of SEQ ID NO:1

30 or SEQ ID NO:2, In another embodiment the nucleic acid
molecules of the invention encode binding molecules comprising

a light chain CDR3 region comprising the amino acid sequence



25 such as Chi nese Hanmster Ovary (CHO cells, COS cells, BHK cells or Bowes
nmel anoma cells are preferred in the present invention. Mammlian cells
provi de expressed proteins with posttranslational nodifications that are
nost simlar to natural nolecules of mamrmalian origin. Since the present 30
invention deals with nol ecul es that may have to be adm nistered to humans,
a conpletely human expression system would be particularly preferred.
Therefore, even nore 34 preferably, the host cells are hunman cells.

Exanpl es of human cells are inter alia ﬁeLa 911, AT1080, A549, 293 and
HEK293T cells. Preferred manmalian cells are human retina cells such as

911 cells Bf PRR ERINOIGd% WepdS €0aNGt 1ihe BurteaNFIER 18000dReBE Cel |

Cul tures (EAGH 1 MR RN es YEI L5801 18,804 & GnddRAk 1B hal n on 29
February 1996 under nunber 96022940 and mar ket ed under the traderark

PER C6(r) mePERIDES | sorepTiesjingt @r d¢avyadbadn kCRR1 Qragigin ddoirdsdng. Yhe.  For
t he purposes. cati —RE ~. e I deposi under
nunber 960%@5&% ggi(;n%g éonrcge Oggssggg?gcﬁ%i{%i r(gelgn%% ClgjOV\Nﬁ%l)sgl%gém%azl éggl as
descendant shéimn@am@eségmrcm @fompcta[sdsigt eHecahisg asi dveddqusiadeifvsEpved of

any of the goi n rred enbodi nents, e human producger cells
conpri se al'of gé@t %%c{l? 3‘{9 4r £ EFgggn'ﬁ}&?Je? ccﬁa%l F e RO8PFS SERT 0di ng
an adenovi k£Hs ﬂnlﬁ@ga@iulsrbcgi@@f&s%lfbksgof oG 130 oe\VeHD Ny evopnaferred
enbodi ments, said host cells are derived froma human retina and

i mor t al | s@89MPE ha nkkdhl Chidiny SDRL0 AEER SN ngOBRReHHVIF ANEIaNdusdEs, such as
the cell | IS@%A gggogft% atp tﬁ@ﬁ 154r %E}eéﬁgq’bhﬁ‘&ti of Cell Cultures

(ECACCO) , MR, Salisbury, ltshire SP4 Great Britain on 29

Februany 1996 uBden rrmrmazfre%ﬂmgm &hd macketed: aidiaroidmlay sdewdek

PER. C6(r), eriy th reo Pr od n, of nant roteins in
host cells cgﬁlﬁ per‘%ormed o0 &1“8 2 HS Iéal ‘Frjkan i 599 Cfe art. The

use of thecesbkss2hg nﬁm&ea:ﬁdumrmlﬁrd tsl&eiuénadeoﬁrkscf’Eﬁ) QB(r) s Sa:QprI@ducti on
platform ;q%r P! oteins of interest has been described in WD 00/63403 the

In yet another embodiment, the nucleic acid molecules

15 encode binding molecules comprising a heavy chain variable
region comprising the amino acid sequence of SEQ ID NO:4 and a
light chain variable region comprising the amino acid sequence
of SEQ ID NO:8 or they encode a heavy chain variable region
comprising the amino acid sequence of SEQ ID NO:6 and a light

20 chain variable region comprising the amino acid sequence of
SEQ ID NO:10.

In a specific embodiment of the invention the nucleic
acid molecules encoding the heavy chain variable region of the
binding molecules of the invention comprise the nucleotide

25 sequence of SEQ ID NO:3 or SEQ ID NO:5.

In yet another specific embodiment of the present
invention, the nucleic acid molecules encoding the light chain
variable region of the binding molecules of the invention
comprise the nucleotide sequence of SEQ ID NO:7 or SEQ ID

30 NO:9. The nucleic acid molecules of the invention may even

contain the nucleotide sequences or parts thereof of the at



di scl osure of which is incorporated herein by reference inits entirety.
Met hods of produci ng binding nol ecules or functional 30 variants are well
known to the skilled artisan. One nmethod conprises the steps of a)
culturing a host as defined above wunder conditions conducive to the
expression of the binding 35 nolecules or functional variants, and b)
optionally, recovering the expressed binding nol ecul es or functional

vari ants. The expressed binding nol ecul 8 or functional variants thereof
can be recovered fromthe cell free extract, 5 but preferably they are

recovered I¢adn the Guhding meletiles Midweat e tREO¥OhpPEOiShASef Stieh as
bi ndi ng no) ecules, from cell free extracts or culture nediumare well known
to the mamt™@494%%d in the art. Binding mol ecul es or functional variants

thereof as obtaitnahl @anbynkheaspove sesaid hedmetBadtar srat $8e aydo payt of
the present invention. Alternatively, next to the expression in hosts, such

as host celi®, nuedeficngcAg ABNBELNELS, GOMRFAGEPGnaPevaFi BATS RWeeT can be
produced synf hefiieahh¥s Q}Sﬁﬁgﬁﬂ? tionale Q%% e §é0%9€§bﬁer§?§£of | -free
g I nol e

transl ati on systens usin nutl el ¢ ac erive rom DNA cul es
accor di ng e dere viemv érbmoplaBinhds nguatolasc ulndegr alfign€t i Bhal RRBy i@k s t her eof

as obt ai na ahove _described synthetic oducti on.net hods or
cell-free 5$$§§2§|§£§bnqéys?8ﬁé FEH Yo ﬁ&?FtSBEBtﬁﬁ 78R4t i nvention. In
yet anot herarddegidyaMige ®abodi repp2, jndirrgved) ecud@s, 22 acenr dimgete;t he

present invention, preferably,hunan_bindin%_ nol ecul es_ specifically binding
to a cororRMAMUTITIFER a§TSARSIAENAT Y CSy Meg§RERt CRRePRorSedulOBe gener at ed

by trafysgef ¢niMPAnla RN fBRMERL Ses SHGDN A5 thef HiRAtAGCRo1LEARBIEHE tHLE OF
rabbits, that express human inmunoglobulin genes. Preferably, 25 the
t ransgeni cixsntigraendamighs duee ke giesshedoroggniesthgrary hpwaposreawvy chai n

anaoere QAR UIBLINY Ghe' O LIRS c SRt BLL B PoT L on of
manmal s caacdierding to the invention operably linked to one or more

expression-regulating nucleic acid molecules are also covered

15 by the present invention. The binding molecules present in the
compositions of the invention may be expressed on separate
vectors but may also be expressed on the same vector. The
choice of the vector(s) is dependent on the recombinant
procedures followed and the host used. Introduction of vectors

20  in host cells can be effected by inter alia calcium phosphate
transfection, wvirus infection, DEAE-dextran mediated
transfection, lipofectamin transfection or electrcoporatiocon.
Vectors may be autonomously replicating or may replicate
together with the chromosome into which they have been

25 integrated. Preferably, the vectors contain one or more
selection markers. The choice of the markers may depend on the
host cells of choice, although this is not critical to the
invention as is well known to persons skilled in the art. They
include, but are not limited to, kanamycin, neomycin,

30 puromycin, hygromycin, zeocin, thymidine kinase gene from
Herpes simplex virus (HSV-TK), dihydrofolate reductase gene

from mouse {dhfr). Vectors comprising one or more nucleic acid



i mmuni zed with a purified or enriched preparation of a 30 coronavirus, such
as SARS-CoV, or a fragnent thereof. Protocols for imunizing non-human
manmal s are well established in the art. See Using Antibodies: A Laboratory
36 Manual, Edited by: E. Harlow, D. Lane (1998), Cold Spring Harbor
Laboratory, Cold Spring Harbor, New York and Current Protocols in

| mmunol ogy, Edited by: J.E. Coligan, A I\§3 Krui sbeek, D.H Mrgulies, EM
Shevach, W Strober (2001), 5 John Wley & Sons Inc., New York, the

di scl osures of which are  incorporated herein by reference. |nmmunization
protocol s BPiesulehcerrRAing tihel &ipAnDEi paleenkes a1 KasagitiedorbRVEhout

adj uvant s eands s £ | ete Lu r ' i.C 1
adj uvant , Eggpﬁgﬁyg SO | n(q:iougjggngjrlfeg@gkmx?gi?%%cg%r%uﬁe% %ﬁg# ﬁgedr?g
enbodi nent proheihsinen grpididey timltecahebe angegrioducerl dne Bheelblisnddngpl asma

cells deri%ei fr%n atlhe tlransc%%ni (o] irrghs or hrtlmnon suhj ect s thati have been
exposed to RS oV, 21 %/esto anoteﬁelgi erb nents THE hreir S lg’lrr?&lenBSnSFecul es
are prosucedpbyddybincbmgs, Whitchrar aot51 pheped eth byg futsi i cefe-B-cel | s

obt ained fromthe above descrihed ,transgeni, ¢ non- human pammal s or hunman

subj ects t 6TAPRABFRSEI W QA9 1nging) PEOtRiBs et TR M %y br i domas as

obt ai nabl eptmﬁmgbfdﬁb@yeg&eesprﬂ'ltel%tietseaﬂﬁgﬁﬁ&@eﬂ@,n-mmrmlds beEtghuman
subj ects and human bi ndi ng nol ecul es as 20 obtai nable fromthe above

descri bed grapsgesiéas®n- human mamuals or human subjects are also a part of

the present in L O £ h f.ident i LyLng: bindi ecul es, preferably
human bi ndi ng n%?géﬁl(g%n%%lcﬁ%%: O%l?nﬁ% %Hﬁ%c{:gﬁ%ﬂ% acg%i oegﬁ}eescC%rI% 25 fragnents
t her eofip omenutbeéd i e esidéndodahgstbpedi nolf nthedreadngs may

o of er abl y TRURRRCBF nc HoE< A Sl B8, PRl 78 choRaViT ks - dUT S8 18ARS: Cov,
or a fragmaptlutiBereet,.aky @ acldit@datol easl1onse harimaal PABIP1RINRGI Ng to
the 30 coraonavirus or the fragnent thereof, and c) separating and
insect, fungal or bdcterial origin. Bactérial cells 1include,
but are not limited to, cells from Gram positive bacteria such
15 as several species of the genera Bacillus, Streptomyces and
Staphylococcus or cells of Gram negative bacteria such as
several species of the genera Escherichia, such as E. coli,
and Pseudomonas. In the group of fungal cells preferably yeast
cells are used. Expression in yeast can be achieved by using
20 yeast strains such as inter alia Pichia pastoris,
Saccharomyces cerevisiae and Hansenula polymorpha.
Furthermore, insect cells such as cells from Drosophila and
Sf9 can be used as host cells. Besides that, the host cells
can be plant cells expression systems using mammalian cells
25 such as Chinese Hamster Ovary {CHO) cells, COS cells, BHK
cells or Bowes melanoma cells are preferred in the present
invention. Mammalian cells provide expressed proteins with
posttranslational modifications that are most similar tc¢
natural molecules of mammalian origin. Since the present
30 invention deals with molecules that may have to be
administered to humans, a completely human expression system

would be particularly preferred. Therefore, even more



recovering the phage binding to the coronavirus or the fragnent thereof.
The selection step may be perforned by 37 contacting a phage library with a
coronavirus which is inactivated. The coronavirus may be isol ated or
non-i sol ated, e.g. present in serum and/or blood of an infected individual.
Alternatively, the selection step may be perfornmed in the 5 presence of a
fragment of a coronavirus such as an extracellular part of the coronavirus
(such as SARS-CoV), one or nore protei A% or (poly)peptides derived froma
coronavirus, fusion proteins conprising these proteins or (poly)peptides,
and the | ige=fcede ,dithel Aystetébis 405 Huamt ickpilsg BrdmpDeobd £ii lingh bi ndi ng
nol ecul es, e.g. antibodies, .are by n wel | - estahlish net hods own by

t he personcé&gsi %8¢ i HEFe 31 E. He]’r%‘Ey& e AT 1G8 deégﬁpbegg? n2W8 BEET Nunber
5, 696, 108; cBLrd Orpre3ad riar Rafma 1994 calel Satiel hehadl ret 189581 pedsRage

D splay: A Laboratory Manual. Edited by: CF Barbas, DR Burton, JK Scott 15

and Q) Si |&erHen ©2d61Pr EBrdeshti hip itgdopst 6 PHE]REANCol d Spring
Har bor, 5 Newm, % i ot kese reieneoce hengw t B h ncgrporated herein in
their é%tiré%&%hfbr the %constrﬁgt?%né% (ﬁﬂéggAgﬁgng% E?grg?ies,

col | ect i ordi lgfsHiurenSPp OFEI, oGakabnBt bodyn lea?yP Hetirhaght 18861 wnder i abl e

region 20 nes ressed on the surfa of _bacterjo g preferably
filanmentoud é?ié&#@ﬁﬁgge?“ aW?Fg?%%flVﬁﬁ?b%%ee§5ﬁ§F@a§kn8€§1§ﬁ%in Fv (scFv)
or in Fab {eEREI6 (isc@ degkedbtedetrademariOPFOLCrukangenbibsadi Bsvof, anti body

fragnent - expressi ng phages tgglcall contain nore than 1.0*109 antibody 25
speci fi ci t1¥s Hifd BYEPOSESasSehbl e LRRLIRAHON mitRo§PoLGRERTY tP egfbiis

expresged ddpddie &3 HHRROGYRBE r 08 6939 4 (MHNI%ed s@b rsi, "BHBLZ&8s i {sli vi dual s.
In a specific enbodi mrent the phage I|ibrary of binding nolecules, preferably
scFv phagestyepmor, dowasjrepsr @8 webln FNAlgsseinglead sf Espmcantesodraivfed from

gA?ﬁg SC(‘;?/J € éﬁaéedg%%ﬂ%‘?”g\éaﬁgifaﬁ 1 Q38 0,3, CQEOPAYI T US,  such as
- : can be isolated frominter alia bone rrow or peripheral
bl ood, prefereddingerlinppeefbrbédoenbodiments, the human producer cells
comprise at least a functional part of a nucleic acid sequence
15 encoding an adenovirus El1 region in expressible format. In
even more preferred embodiments, said host cells are derived
from a human retina and immortalised with nucleic acids
comprising adenoviral El sequences, such as the cell line
deposited at the European Collection of Cell Cultures (ECACC),
20 CAMR, Salisbury, Wiltshire SP4 0JG, Great Britain on 29
February 1996 under number 96022940 and marketed under the
trademark PER.C6®, and derivatives thereof. Production of
recombinant proteins in host cells can be performed according
to methods well known in the art. The use of the cells
25 marketed under the trademark PER.C6® as a production platform
for proteins of interest has been described in WO 00/63403 the
disclosure of which is incorporated herein by reference in its
entirety.
Methods of producing binding molecules or functional
30 variants are well known to the skilled artisan. One method
comprises the steps of a) culturing a host as defined above

under conditions conducive to the expression of the binding



38 lynphocytes. The subject can be an animal vaccinated or exposed to a
coronavirus, but is preferably a human subject which has been vaccinated or
has been exposed to a coronavirus. Preferably, the human subject has
recovered from 5 the coronavirus. Alternatively, phage display libraries
may be constructed frominmunoglobulin variable regions that have been
partially assenbled in vitro to introduce additional antibody diversity in
the library (sem -synthetic libraries). For exanple, in 10 vitro assenbl ed
vari abl e regions contain stretches of synthetically produced, random zed or
partial | y mahdowiesdo DNUnGtidrisdseardgnoas afdthe owtieandldsy t hat are

i nportant fQr nt L bo sgﬁ§'f'ci - QQB [ on navi_rus specific
phage anti 5% P‘é(gr%lgﬁ g%ese eﬂc ges(?d; )rb(%%(aﬁlggrgrl eégg%/s 1% i%&r{ocgﬁqnsailng a
coronavi r usatgiant sacThe ad:gereysear biivieihgr mpleculéargetfandtigend such as

antigens froma coronavirus on.a solid ase and subsequently exposing the
Cor onau; 1 udSANES nERTT YA SR T Do P aeFRR T 0P 16 et i R S CE phage
|'i braryst opakl pyebénghng e phagesexpeesdi Agornthdoslyl R0-d magiemnt.s specific

for the solid phase-bound antigen(s). Non- bound phages are renoved by
washi ng an¥eb8afa pRhabRSOWURIPLFNEm EHENSBF | B PRERE TVkeG WSSt ifgRTof

Escherichi a.69l kref %Q@%&ét§a&£ %dl%u@@dméki?ﬁﬁq%?@tw@ff d QR Ml %nhﬂ' e

rounds of selection and propagation are usually required to 25 sufficiently
enrich for sphdged bnndheespedinidialg ywolechhes corbwavtvearsm ) iverdimacsi vat ed

or active for r_target. tigen . |t _desired,, before expasing the phage
l'ibrary totgleg%&goﬁgv?gﬁ%lr(%}ief %’a}lc'gtl?i)\?afaéavsragﬁ‘fﬂ‘/%e(?dﬁﬁ%oocf & gel Cafit i gens
t he phage lpakraby €ha pi¢séntbel midhiviant. edlbyrexposény, tdhex8Gkphage |ibrary
to non-targft anti gens bound to a solid phase,.  Phages may al so _be sel ected

for bindi nG*PEEEBHPNeX™ antF nsSURUAT R95CoRBLLRy nFiX& AT AW GTaERus
proteins 0r3%unkPbia Pepd i fes: PreeelorcebhSHEXPr683E4W D HYt iMRNE yPr ot ei ns

by conventional peptide synthesizers or in cell-free
translation systems using RNA nucleic acid derived from DNA

15 molecules according to the invention. Binding molecule or
functional variants thereof as obtainable by the above
described synthetic production methods or cell-free
translation systems are also a part of the present invention.
In yet another alternative embodiment, binding molecules

20 according to the present invention, preferably human binding
molecules specifically binding to a coronavirus, such as SARS-
CoV, or a fragment thereof, may be generated by transgenic
non-human mammals, such as for instance transgenic mice or
rabbits, that express human immunoglobulin genes. Preferably,

25 the transgenic non-human mammals have a genome comprising a
human heavy chain transgene and a human light chain transgene
encoding all or a portion of the human binding molecules as
described above. The transgenic non-human mammals can be
immunized with a purified or enriched preparation of a

30 coronavirus, such as SARS-CoV, or a fragment thereof.
Protccols for immunizing non-human mammals are well

established in the art. See Using Antibodies: A Laboratory



or (poly)peptides of a coronavirus. Antigen specific phage antibodies can
be selected fromthe library by incubating a solid phase with bound thereon
a preparation of an inactivated 5 coronavirus with the phage anti body
library to let for exanple the scFv or Fab part of the phage bind to the
prot ei ns/ pol ypepti des of the coronavirus preparation. After incubation and
several washes to renove unbound and | oosely attached phages, the phages

t hat have bound with their scFv or 10 F@6 part to the preparation are el uted
and used to infect Escherichia coif to allow anplification of the new

speci fici tManéeneredited ®e @. ABREEoG L BCtlaie rawsdy ,areldr sguingd to
separate the phages interest fromthe | arge _excess of non-binding

f
phages. Al HRFRQ¥ i C;‘-’,a%m Col 8t eEPRENDrHAT o NP &ptrikd@adofur Rgnt

coronavi r upr&afl-dis eXPressRd1bgyhoslit£8!hy: and: t keag 46l | 4. man be used for
sel ection ofpfhage ant i bodi es "Specific for the protei'ns or (poly)peptides.

A phage dKspishediet Hodl.udlangulhese Radt %@V%ﬂbar‘ﬂ-bétéﬁbéﬁdégpf)#d i mpr oved
by subtf acgbﬁl% i@lg{géeéc?’r?%@ I?x'cg(,jﬁfléwd%{]ﬂg A% Scfirﬁ%el@sﬁge%y o?dghﬁbgn%g% an

excess of hos rsing ' no target ol €Cules or non-targe ecul es
t hat are sincéspordidd herfeindent refbretce i Mbnarigeitioangrolteceby sttemgly

enhance the hance of, finding rel eyant bindi ng nolecules (This process is
referred t PGS {Hd" Wbt pFBELSRs l\?ab&‘?‘g&lf‘lﬁ °F ¥158RtEng 25

trademark agphv&etd HudH & weeuhdrel bansh &/ adRpant sadUBreRatiest Nunber
6, 265, 150 which is incorporated herein by reference). An exanple of a

cor onavi r uNGYER RS AY BitndPHE maB| 2L e @akegh@Nsi ng the above
descri bpo BBAIPL oA T RNk PAFT O\l A0 AR igHAf, oDl ni 10 2

bi ndi ng nol ecul e, prefera uman bi nding nol ecule or a nucCleic acid
mol ecul e emcbei¢wles saush rrddiucgidnhynBl eell £ omyplemmgr iced lishdegstiwpd b6fom) 40

perform ng, Qet]z%)ovee diecscarni.b%qsrrg'g:hgd oIt1 ilg{éaﬂdne'gé1_]‘3yitrll1 tbi rég,i n nol ecul es,
pr ef er abl y "hungn B hdi ng ot ecdl 85 SUCH" ad ran m%noclﬁ oﬁagegﬁtl bodi es or
fragments ehpseed , tOISARSHODW d@i et another embodiment, the human
binding molecules are produced by hybridomas which are
15 prepared by fusion of B cells obtained from the above
described transgenic non-human mammals or human subjects to
immortalized cells. B cells, plasma cells and hybridomas as
obtainable from the above described transgenic non-human
mammals or human subjects and human binding molecules as
20 obtainable from the above described transgenic non-human
mammals or human subjects are also a part of the present
invention.
Methods of identifying binding molecules, preferably
human binding molecules such as human monoclonal antibodies or
25 fragments thereof, or nucleic acid molecules encoding the
binding molecules may comprise the steps of a) contacting a
phage library of binding molecules, preferably human binding
molecules, with a coronavirus, such as SARS-CoV, or a fragment
therecf, b) selecting at least once for a phage binding to the
30 coronavirus or the fragment thereof, and ¢) separating and
recovering the phage binding to the coronavirus or the

fragment thereof. The selection step may be performed by



nmol ecul es encodi ng the binding nolecules, and b) isolating 5 fromthe
recovered phage the human bi ndi ng nol ecul e and/or the nucleic acid encoding
t he human bi ndi ng nol ecul e. Once a new nonocl onal phage anti body has been
established or identified wth the above nmentioned nethod of identifying

bi ndi ng nol ecul es or nucleic acid nol ecul es encodi ng the binding 10

nol ecul es, the DNA encodi ng the scFv or _pb can be isolated fromthe
bacteria or phages and conbi ned with stahdard nol ecul ar bi ol ogi cal

techni ques to nmake constructs encoding bivalent scFvs or conplete human

i mrunogl obgPnAschbing aarhazal Lidyadiyf Wéthya(eogenagxusg giisth 1igh) . These
constructs tr f Js it abl i l.at e human
nonocl onal lgl%fq};gg%}%% cﬁl@bﬁoﬁ%a}&cr}té% ?ggeﬁgufség%{%{{i .({]‘[ei‘b‘%g%s(agggle%ét al .,
2000). In &ddi.t poas¢nt the strireasid/fowobbbndi of aml ecideted hendicdnpadi.t i ons

of the inv Lon onpr.ise inter. alia 20 stabilisi nol ecul.es, such as
al bum n or ig%ﬁ%?ﬂ];?{%f ' g @%oﬁ?lecorloélals?gp Iﬁ?%fa%? a%ﬁ/g&f%eeé sal ttgleused are

salts that presahbet b a desddeshibic @gicegbnacititst yue ddearbi ndi ng nol ecul es
and do not inpart_any undesired toxicological effects. Exanples of such
salts incl GFETARELLIRIRT RATY | tTdIF (GroRevdTaaditReh 35 LRI LAd BAse

addi tion salt gorAChfofethd 0N &H1LS Jepehide, dePtiedr £réifla lddidRe ilRs, t hOSE
derived from nontoxic inorgani ¢ acids, such as hydrochloric, nitric,
phosphor i c fusdbhuptetelny deetRwiding wgsei bapteiphosphtpoly) rartides | i ke, as
well as fr t 0x4 ]?gggc | Lp i C: - A 30
dicarboxylf%ﬁ;gﬁgs?fkﬁégg - uﬁ%%%?%‘e@ggpﬁgﬁo?%kagﬁés,lﬁggg%xy al kanoi c

aci ds, 1ar omhttadénaogdsindinghetlacwdes ;arowat aotibodifien) caecills rand wieid -l | ke.

Base addition L.ts i,ncl ude ut 41. are not limted to, 1thaose derived from
al kal ne cSAtROTERRY Fethitds KRout Ry RSoPREEP T ChhbRbst TN & A% um and
the like, aheywakk asgfras aeidaxiih gg@aicenaNMNo®Ber SHLAI6S108 ;NBurton

di benzyl et hyl enedi am ne, N net hyl gl ucam ne, chl oroprocai ne, 5 chali ne,

di et hanol afiiie BagPR§t eh2dt arihei T Hrio@i 7d -and9¢RR; and Phage Display: A

Laberatory Manual. Edited by: CF Barbas, DR Burton, JK Scott

15 and GJ Silverman (2001), Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, New York. All these references are
herewith incorporated herein in their entirety. For the
construction of phage display libraries, collections of human
monoclonal antibody heavy and light chain variable region

20 genes are expressed on the surface of bacteriophage,
preferably filamentous bacteriophage, particles, in for
example single-chain Fv (scFv) or in Fab format (see de Kruif
et al., 1995b). Large libraries of antibody fragment-
expressing phages typically contain more than 1.0*10° antibody

25 specificities and may be assembled from the immunoglobulin V
regions expressed in the B lymphocytes of non-immunized or
immunized individuals. In a specific embodiment the phage
library of binding molecules, preferably scFv phage library,
is prepared from RNA isolated from cells obtained from a

30 subject that has been vaccinated or exposed to a coronavirus,
such as SARS-CoV. RNA can be isolated from inter alia bone

marrow or peripheral blood, preferably peripheral blood



like. If necessary, the binding nolecules of the invention may be coated in
or on a material to protect themfromthe action of acids or other natural
or non-natural conditions that may inactivate the binding nolecules. 10 In
yet a further aspect, the invention provides conpositions conprising at

| east two nucleic acid nolecule encoding binding nolecules as defined in
the present invention. The conpositions nay conprise agueous sol utions

such as aqueous sol utions containing saPés (e.g., Nad or 15 salsts as
descri bed above), detergents (e.g., SDS) and/or other suitable conponents.

Fur t her nor eymghie: yije@seMhel BUBHELDNcARIBeidts andmaphearBEfEt egabr cONposi ti ons
conprising a conposition according to the invention. The pharnmaceuti cal

conposi t i CTFRASTEH&ERE Fﬁﬁ@ﬁ?vbﬁu?ur??ﬁnl§xﬂﬁﬁﬁe§é? &taIEHQFHOﬁ%bJeC

phar maceut gl Yha AGeeRt @Qt:elﬁéﬁé@l SPtha A gelear BReeYblCab gonposition
according to the invention can further conprise at |east one other

t her apeut | @Qronadptadl-adrieéeanbilyr thadnwn cubjest. hepereraneyed saial f urt her
25 thera QH% A5 Rkophyl actic agents are agents capable of preventing
and/or treating an in 6ction and/or a condition resulting froma

coronavi rus, su@ﬂtaanARSeIpV'pH&g&eqmanhay libdAaoiepr nphybactors ageritesi

i ncl ude, byt ar.e not

i.ral h b
bl el mg. ot et RoaaePuash bReiaflR' rag e IEE Pass bt EbtE e ¢

enzymes, fanbledeald @&t&@QU@nﬂﬂSr@dﬁ‘ce %ZidlE&@tﬁiBtLeS.anLbaﬂyl dinéadi@gent s
are well knpown to the skilled artisan, Agents that are currently used to
treat patterithe ildfEeryd \wePh- FhS?tli‘ﬁ’]"th%eré’rSA‘RSs(’:oVFaFee?‘ﬂ‘PEP?er’o‘h al pha,

steroi s apg o taegyén@lleae%ﬁaﬁ@elf@ﬁf&ﬁsorc%ntélﬁum@wﬁég opatients
infected wth SARS-CoV are currentl treated by transfusion of serum

pr oduced f$Iﬂﬁhﬁhﬁﬂ@ldGn@K@dUD9d,rEﬁmﬂﬂnnzqﬂlogcpﬂétedlSRRSap@@memRQ Mo have
produced At badl 63 ALHE" oRCLAY REPOSEE L InaRe AYL! YRpo FOERE Sc§aPabl e of

antibody specificity, e.g. CDR regions. Coronavirus specific
phage antibodies can be selected from libraries by

15 immobilising a coronavirus (in inactivated or active form) or
target antigens such as antigens from a corcnavirus on a solid
phase and subsequently exposing the coronavirus (in
inactivated or active form) or target antigens to a phage
library to allow binding of phages expressing antibody

20 fragments specific for the solid phase-bound antigen{s). Non-
bound phages are removed by washing and bound phages eluted
from the solid phase for infection of FEscherichia coli
(E.coli) bacteria and subsequent propagation. Multiple rounds
of selection and propagation are usually required to

25 sufficiently enrich for phages binding specifically to the
coronavirus (in inactivated or active form) or target
antigen(s). If desired, before exposing the phage library to a
coronavirus (in inactivated or active form) or target antigens
the phage library can first be subtracted by exposing the

30 phage library to non-target antigens bound to a solid phase.
Phages may also be selected for binding to complex antigens

such as complex mixtures of coronavirus proteins or



preventing and/or treating an infection with SARS-CoV or other 10
coronavirus and/or a condition resulting from SARS-CoV or other coronavirus
that are in the experinmental phase mght also be used as other therapeutic
and/ or prophylactic agents wuseful in the present invention. The

phar maceuti cal conpositions of the invention can be 15 tested in suitable
ani mal nodel systenms prior to use in hupens. Such ani mal nodel systems
include, but are not Iimted to, ferretsS, mce, rats, chicken, cows,

nonkeys, pigs, dogs,. .rabbits, etc. Typically, pharmaceutical conpositions
must be st éPPI®) BRP GHIFS b NS Siin #4811 EhE¥RBRSF 11D RN O O TmBAa PEGLE 18R d

storage. The (]?prﬁéﬁﬂf&& ¥t LhecRbasentul NVADNEI Uk %%cqefiidﬂgagagﬁger form

for reconstitution’in the appropriate pharmaceutically accepfabl'e excipient
before or antibedi¢gecayt hfelsal@cfred frometheabibrArytet iiincuybewdagsaf or t he

preparation of ySpgLid & 25 I e 3Rk 0! Ht%i?ggaré S & e %qma’é%)%ggégof
preparation are ~ vacuum dryli ng an reeze-drying yoﬁh|l|zat|on at yield
a powder ofarbheviaﬂé wgaiﬁmg:_rlmjipeuargeplausihugtyaljtbrtdmeﬁo dei rfedt eix_agpaaeli ent
froma prey ousl¥ sterile-filter soIHtlonB.t$egeof. 30 Alternatively, the
conposi ti on8CofCHhe price MG Pentf6nPRedR Bt n“otitht i on and the

appropri at grphai ARLeyl yEap d Me AeFeRhabberexst pHentp i he: iadded ragg/ or m xed
before or at 43 the tinme of delivery to provide a unit dosage injectable

form Pref8FEBRYIOR RNPHAIRICAUMAEARSY Lac TR & | W R i st §l¥n the
present m\é%%bﬁ@aldﬁh%léé,abér% tehalyegh cHE WO SPOCEMARLL QA 1A FRIEH 81N

proper fluidity and, necessary,” can delay 5 absorption. The choice of the
opti mall0r offel pérhadhd nike rrudraradfiomherephivihed eand caed dimpagifisichns wil | be

oo e D BRIERSL CLIELOY SN RO DRy e bl et es o
clinical sispeatfbooiapd Gdreeraelat,i enshiop abréheebda@sivn rounds are

required to separate the phages of interest from the large
excess of non-binding phages. Alternatively, known proteins or

15 (poly)peptides of the coronavirus can be expressed in host
cells and these cells can be used for selection of phage
antibodies specific for the proteins or (poly)peptides. A
phage display method using these host cells can be extended
and improved by subtracting non-relevant binders during

20 screening by addition of an excess of host cells comprising no
target molecules or non-target molecules that are similar, but
not identical, to the target, and thereby strongly enhance the
chance of finding relevant binding molecules {This process is
referred to as the Mabstract™ process. Mabstract™ is a pending

25 trademark application of Crucell Holland B.V., see also US
Patent Number 6,265,150 which is incorporated herein by
reference). An example of a coronavirus against which binding
molecules can be found using the above described method of
identification is SARS-CoV.

30 A method of cbtaining a binding molecule, preferably a
human binding molecule or a nucleic acid molecule encoding

such a binding molecule may comprise the steps of a)



concentrations of the active nolecules to the desired therapeutic effect.
For instance, if necessary, the conpositions of the invention can be
prepared with carriers that will protect them against rapid rel ease, such
as a 15 controlled release formul ation, including inplants, transdernal

pat ches, and m croencapsul ated delivery systens. Bi odegradabl e,

bi oconpati bl e polyners can inter alia be used, such as ethylene vinyl

acet ate, pol yanhydrides, polyglycolic #8&id, collagen, polyorthoesters, and
polylactic acid. 20 Furthernore, it may be necessary to coat the

conposi ti operforiing atheC @bad®i destetbéd anetigaboift iidentWtyAingabiBiendg al or
conpound t hat @gfvents the inactivation of the binding nolecules in the

conposi ti ofe! eSx HFFEeraPhE BIRET nyl nHotE ARSI LSt A¥CRoAB R BNs may be

adm ni st erﬁ%&&&ﬁf@ﬂ%o&@e&noﬁnffwﬁwé a2 re@, | 8 nlielegX2HBIE,

| i posones, or a diluent. The routes of administration can be divided into
two main Bateyerdegncedandaitbiephieding arolanvileisst eadi bh. ivhéatingo
categord eset g Ufle AR/l GHEES. Oho AR HirRlihd iy RO P0: 1 hd e
skil | ed person. e preferred adm nistration rout€ is intravenous,

parti cul ar hycheif exaietl encodingakbeciisan bithdiGgaimodesade .f Onoe gamewe

formul ated in sever.al .formul ations and .may contai,n _pharmaceuti call

hocent abl emo RS Rl PR 8T oS ren [hieRd LeBed) R, st FREN,

granul at i ngieindcil sibdveg m@hitignagentshodiddligrmgeytisng bihdbagcati ng agents,
preservatives, colouring, flavouring or sweetening agents, vegetable oils,

mneral oi Peleqighqs RF "yGdRis, ashd PRl KERHFREPRNY. TRRePpRILABceut i cal

conposif i ops1 Qduldle RAHRSHNA ER¥BRLAGNhE LR 32 oy eaRUbat ¢doigtegarent eral
adm nistration. 10 Formul ations for parenteral adm nistration can be inter

alia in theomorhe dfackqrdeuorophagas agu ormtiigedomiighsserndardon- t oxic
L ect o0 B0 N AT B P i Ui cSOLAL! BSofing
bivalent scFvs or complete human immunoglobulins of a desired
specificity (e.g. IgG, IgA or IgM). These constructs can be
15 transfected into suitable cell lines and complete human
monoclonal antibodies can be produced (see Huls et al., 1999;
Boel et al., 2000).
In addition to the at least two binding molecule, the
compositions of the invention may comprise inter alia
20 stabilising molecules, such as albumin or polyethylene glycol,
or salts. Preferably, the salts used are salts that retain the
desired biological activity of the binding molecules and do
not impart any undesired toxicological effects. Examples of
such salts include, but are not limited to, acid addition
25 salts and base addition salts. Acid addition salts include,
but are not limited to, those derived from nontoxic inorganic
acids, such as hydrochloric, nitric, phosphoric, sulfuric,
hydrobromic, hydroiodic, phosphorous and the like, as well as
from nontoxic organic acids such as aliphatic mono- and
30 dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy
alkancic acids, aromatic acids, aliphatic and aromatic

sulfonic acids and the like. Base addition salts include, but



toxic to recipients at the dosages and concentrations 15 enpl oyed. Such
agents are well known to the skilled artisan and include 1, 3-butanediol,

Ri nger's solution, Hank's solution, isotonic sodiumchloride solution, oils
or fatty acids, |ocal anaesthetic agents, preservatives, buffers,

viscosity or solubility increasing agents, water-soluble 20 anti oxi dants,

oi |l -sol ubl e anti oxidants, and netal chelating agents. In a further aspect,

t he pharnaceuti cal conpositions of the $'nvention can be used as a

medi cament. So, a nmethod of treatnment and/or prevention of a coronavirus

i nfection 88engoR5limktgmhdrdraddpsiec AerévaPoSFen ohskakinehed nhfe meitea si s
another p of .t S j ti ty.cal osLtions
of the i nvg{r#Po‘fﬁs c%ﬁdﬁl@e?&eﬁ%%\ﬁ%@'u@ggngﬁﬁ%ﬁgh@i| a%ﬁ%s%ﬁs%? %‘lreo[q')'(r%>r};t“lQ éx%,

t reat nent , weillcagbfnen i mmitdwregirganfic eménes, neweh condiAN'ons resulting from

a coronavirus. Th are 30.suitable for. treatnent of t untreated patients
Suffering ORPSRFALEEIT ST FHd MagoFP Yl Lo O by | S SRE SRSt s who
have been ehoalfie} r @béhidIdnihe;ordhlilefedesmiié NpfdMrie 4nd @deonavi r us.

They protect against further infection by a. coronavirus and/or will retard
the onset SikBrofel@Cetsane WANMioRE ngsEBEPaE RS ik HFRE ddVERdiorugaYThey

may even becugsdiedNih Ner REPRNWAErS 201 £60PHLEL ONSLE&ES W Ad G H ¥Pt3on
coronavirus 5 in for instance people exposed to the coronavirus such as

hospi tal pefsemhdps enkdreerdratwials @rpacnedaparakbeenditPrafertdigty mavhe
(phar maceut;i g@k%vgggpgﬁétg%ﬁ%ﬁgcﬂagg'i n a nethod to detect, prevent,
a :

and/ or trea#‘ unan coronavir such as SARS-CoV, infection. 10 The above
ment i oned conpodnt yensa afwrtdear reespeutti, cahe tovpoisien gusownidede enpl oyed in

junction with,oth | ecul ful ip di i s, hvl axi.s and/
reat ment GFIPRSEEIBRBFPIRT THIEE Ator o> Fhe) R alUbES 1R tf 1 T KF 1% vi vo or

in vivo. FehcoAshgnNBendifg mdlosdBleaaisCak feABROSH ttiInsoRdsddie 15 invention
can be co-adnmnistered with a vacci ne agai nst a
invention. The compositicns may comprise aqueous sclutions
such as aqueous solutions containing salts (e.g., NaCl or
15 salsts as described above), detergents (e.g., SDS) and/or
other suitable components.

Furthermore, the present invention pertains to
pharmaceutical compositions comprising a composition according
to the invention. The pharmaceutical composition of the

20 invention further comprises at least one pharmaceutically
acceptable excipient.

A pharmaceutical composition according to the invention
can further comprise at least one other therapeutic,
prophylactic and/or diagnostic agent. Preferably, said further

25 therapeutic and/or prophylactic agents are agents capable of
preventing and/or treating an infection and/or a condition
resulting from a coronavirus, such as SARS-CoV. Therapeutic
and/or prophylactic agents include, but are not limited to,
anti-viral agents. Such agents can be binding molecules, small

30 molecules, organic or inorganic compounds, enzymes,

pclynucleotide sequences etc,



coronavirus, such as SARS-CoV. Alternatively, the vaccine may also be
adm ni stered before or after admnistration of the pharmaceutical
conpositions of the invention. Adm nistration of the pharnaceuti cal
conpositions of the invention with a 20 vaccine m ght be suitable for

post exposure prophylaxis and mght al so decrease possible side effects of a
| i ve-attenuated vaccine in imunoconprom sed recipients. The binding

mol ecul es are typically formulated in tH#é8 conpositions and pharnaceuti cal
conpositions of the invention 25 in a therapeutically or diagnostically

ef fective anourBxanpisegefr egitiens rainadpentadjarst eck1lo kpoewi de the opti num

desired respopse (e..q., a.therapeutjc response). A suitable dosage range
may for_ingggkgﬂfHﬁﬁﬁgﬁgbléﬁeﬁﬁﬁkBHﬁBd?rﬁe' ?gklﬁigﬁgpaﬁpyté?it15 my/ kg

body wei ghpat 86htly pirtRldted Whenmebar i hatdfcofsaAre dowo akiendhig reakggul es  in
t he conpositions and pharmaceutical conpositions of the invention may vary

from 1: 10034BRA0E U TP @ndoPYTepbitl: Seplirass Bh:ibitesse preferably from
125 t0525F3r¥ﬂ@¥ﬁdféU %kkﬁe%héoinkgcﬁg?1wi€H“§ﬂ$§3§§@a%EbcEE?EEXti'5 to 51
0 e bo e adni ,

Furt her nor e, r exanple, a sing us nmay ni stere sever al
di vi ded dbsestendh\bihe radsifivisgoer el serwm tpnelured Heotobd owdy doeated by

proportionally reduced or_incr d .indi cated by the ., exi.,gencies of the
t her apeuti Ee%\g‘f%a T e R ggg‘?egga}l%nt%:owﬁlpoog}atvi%o sroéjélggfldi ng to the
present i ngetibodies afifeaf dedbbyexpbeed| to Wi hddsist.o Agender chpebee nof ecul es

and conpositions , steri]Je are well known in the art. The other nol ecul es

useful 10 PREYRRgHYEI A/ Srofivriing aRdtvtedien i SARSpE o dREnPtiefed in

a simhigr dosagsy{ad Bu/AY B eBRACHiSRr rddiel imdifdm MakReCHLESoef the
invention. If the other nolecules are admnistered separately, they may be

adni nst er eBther scqranasitrusr itdatt areelny. the enpariaents lnphasesmigdtn nut es,
N e Rt v L S P i o e A S P
hours, 22 heefg]l 4 tleumrzes2ndaysyeB8tilays, 4 days, 5 days, 7
The pharmaceutical compositions of the invention can be
15 tested in suitable animal model systems prior to use in
humans. Such animal model systems include, but are not limited
to, ferrets, mice, rats, chicken, cows, monkeys, pigs, dogs,
rabbits, etc.
Typically, pharmaceutical compositions must be sterile
20 and stable under the conditions of manufacture and stecrage. The
compositions of the present invention can be in powder form
for reconstitution in the appropriate pharmaceutically
acceptable excipient before or at the time of delivery. In the
case of sterile powders for the preparation of sterile
25 injectable solutions, the preferred methods of preparation are
vacuum drying and freeze-drying (lyophilization) that yield a
powder of the active ingredient plus any additional desired
ingredient from a previously sterile-filtered solution
thereof.
30 Alternatively, the compositions of the present invention
can be in solution and the appropriate pharmaceutically

acceptable excipient can be added and/or mixed before or at



days, 2 weeks, 4 weeks or 6 weeks before), concomtantly with, or
subsequent to (e.g., 2 mnutes, 5 mnutes, 10 mnutes, 15 20 m nutes, 30

m nutes, 45 mnutes, 60 mnutes, 2 hours, 4 hours, 6 hours, 8 hours, 10
hours, 12 hours, 14 hours, 16 hours, 18 hours, 20 hours, 22 hours, 24
hours, 2 days, 3 days, 4 days, 5 days, 7 days, 2 weeks, 4 weeks or 6 weeks
after) the admnistration of one or nore of the binding nolecules or 25
pharmaceutical conpositions of the i nvent’i on. The exact dosing reginen is
usual ly sorted out during clinical trials in human patients. Human bi ndi ng
mol ecul es &hd phae netcdriicrk dpesovidasa eohprdeiadp tine anhadd ebifading

nol ecul es i cul l, d, . Whe
adninistergégfgﬁé%%gh-agiﬁﬁggmgg%%#lsﬁ§ggt%%%%g%%%ﬁ%%%gg'fﬁ%ﬁéﬂﬁ%g ?gcipient
i mmune respengeetent hinasht imirstier edianbilbody M dh dfuercdeehtration,
substantially | ess _than that occasj.oned hy adm ni stration of nonocl onal
murine, chPARr TELREA Rk Ay ABRBcHE B Toe S helsdal. t he
inventien ebBeeptson he use of (pharnmaceutical) conpositions according to
the invention in 5 the preparation of a nedicanent for the diagnosis,
prophyl axi s, treaeneiRicorolcdhs PRtisA1t FerkdfOf ddmiRioHdiat o Afedlifti ng

froma Cor%ﬁéﬂnéééutf’éﬂ SE UL iRRCREPDNANE T USr] Sece WP LY QRAVI rus such
as SARS-CoV. Next to that, Kits conprising at |east one conposition 10

accor di ng ttecthesi ivehtdorg grhaatphysdso-chemppal nprerrittiads orfpesi tion
accordi ng : i i r.e . a . i iL.on.
CptionalIy%%Fggga%§¥§g%%%£HﬁgggﬁLiﬁgoﬁgﬁ%ésgé%6$ﬁb g@féfﬁ%ﬂ#ﬂé%ﬁi&gﬁtion are
packed1ibn slihabhdk sdtbatier sandanthd akdbedofishipi afjndss 31l gumephyl axi s and/ or
treat ment of thet15 indicg%qglconstions Thg bindin]g‘?J | ecul es in the

( phar maceuCPREFPLEBRBORT t T one e 1Y Sp HOREGBEEF ntP ViR S T %rhe

above- nent icaaedpeaEPENENt SctRYFdIe iSlis@hadel, NiENhécOEsaMN [ ithglose contai ners,
for exanple, sealed anpules, vials, bottles syringes, and test tubes, as
an aqueousFoﬂpéﬁéFéBP9 ngFQqE%nventlon can be prepared with carriers

that will protect them against rapid release, such as a

15 controlled release formulation, including implants,
transdermal patches, and microencapsulated delivery systems.
Biodegradable, biocompatible polymers can inter alia be used,
such as ethylene vinyl acetate, polyanhydrides, polyglycolic
acid, collagen, polyorthoesters, and polylactic acid.

20 Furthermore, it may be necessary to coat the compositions
with, or co-administer the compositions with, a material or
compound that prevents the inactivation of the binding
molecules in the compositions. For example, the binding
molecules of the compositions may be administered to a subject

25 in an appropriate carrier, for example, liposomes, or a
diluent.

The routes of administration can be divided into two main
categories, oral and parenteral administration. These two
categories include several routes of administration well known

30 to the skilled person. The preferred administration route is

intravenous, particularly preferred is intramuscular.



20 solution or as a lyophilized, preferably sterile, formulation for
reconstitution. The containers may be fornmed froma variety of materials
and may have a sterile access port (for exanple the container may be an

i ntravenous solution bag or a vial having a stopper pierceable by a
hypoderm c injection 25 needle). The kit nmay further conprise nore
containers conprising a pharmaceutically acceptable buffer. It may further
i nclude other materials desirable from &%omercial and user standpoint,

i ncluding other buffers, diluents, filters, needles, syringes, culture
medi um f or one Grahuicsagfe Fortukecani babf@rindsited Asseeivatrad with the kits

can be instructions customarily included in commerci al packages of
hor apeut | EOTRRtaeln e nd R, e te ot oally; 2cBRPARAIAS

i nformati oaxabeiéndHriNamng, t Bati ASt CAnONS t452d@erd08dd8ent SRNUf act ure,
adm ni stration,_ contraindi cations and/or warnings concerning the use of
such theraﬁéﬁ??%ﬁtkﬂQnﬂﬂﬂzﬂﬂﬁl@tégraﬁ%%@rﬁﬁﬁqﬁﬁrpgﬁwwkﬁﬂg.ase$ﬁ§rinvention

furthers PELLBLIS L JIRNY ok odBLostings 2 <MY 11 2808aRLeorwhereln

t he met hod conprises the steps contacting a sanple w

di agnost i cavégtedinxtdgantsanvegetable opbsi tidoveradr ojRar nwestitingal

conpositioggen gccgégrg%f(%é£Qe ig gggéon, and b) determ ning whether the 10
conpositions oF bharnaceﬁilcapgco oSTtions specifically bind to a nolecule

of the sanple. The Samlaamychd achposDfgiaed ofSame eresehtidiAagenbibn not
l[imted to blood, serum urine, _tissue or other biggggical material from

(potential F§} 2137 kg dPEtréeds fo5r PareR i 3} ABE&Nsuch as water,
15 dripk, ebemulde; dOtRIH igdlrkytekaf es&Rth SHDIAGH RY, Be hurer asubj ects,

but also animals that are suspected as carriers of a_ coronavirus, such as
SARS- CoV, #hgHee peotefe @uGOUSheT PPRSIREOWT ispdoBdror&erils B8hng the

CONposi tiopg, oL 5 TRGE W %&uggﬁHO?M&@{Pﬂs Uﬁ%@g@h@%ﬁ.f&ﬁét be 20
manlpulate to make It nore suitable for the netho éetectlon.
Mani pul at i enlwedens mersudpeastioeat nay ¢orepisiamplagents that are non-
toxic to recipients at the dosages and concentrations
15 empleoyed. Such agents are well known to the skilled artisan
and include 1,3-butanediol, Ringer's solution, Hank’s
solution, isotonic sodium chloride solution, oils or fatty
acids, local anaesthetic agents, preservatives, buffers,
viscosity or solubility increasing agents, water-soluble
20 antioxidants, oil-soluble antioxidants, and metal chelating
agents.

In a further aspect, the pharmaceutical compositions of
the invention can be used as a medicament. So, a method of
treatment and/or prevention of a coronavirus infection using

25 the pharmaceutical compositions of the invention is another
part of the present invention. The (pharmaceutical)
compositions of the invention can inter alia be used in the
diagnosis, prophylaxis, treatment, or combination thereof, of
one or more conditions resulting from a coronavirus. They are

30 suitable for treatment of yet untreated patients suffering
from a condition resulting from a coronavirus and patients who

have been or are treated from a condition resulting from a



suspected to contain and/or containing the coronavirus in such a way that
the coronavirus wll disintigrate into antigenic conponents such as
proteins, (poly)peptides or other antigenic 25 fragnents. Preferably, the
conpositions or pharmaceutical conpositions are contacted with the sanple
under conditions which allow the formation of an inmunol ogi cal conpl ex
between the binding nolecules in the cogpositions or pharmaceutical

conposi tions and the coronavirus or antigenic conponents 30 thereof that may
be present in the sanple. The formation of an nmunologggg)ﬁlp conplex, if

any, indi cGPTARRYHe Sr SR IOt SChe 29R IR Bhab P FHET nRiRE P¥ 23 s then
detected apdroRasiFes a4 Uit 2BkerAeaRs . orish d?tﬂ}%%e's%cblfd%he' nter
alia, honpbgeneous and heterogeneous binding i nmunoassays, such

radi oi MuN8IRBEYRS (ﬂsm)f:laﬂqumltuhrrﬁuﬁ@f-’%@?%@%m’@iey mmummnsb@c héﬁﬁst ry,

FACS, BI A yggﬁ { I

especi al | 3(/:9 or ?g}?g - ssgligfp(eltg %|fl %?@ﬁﬁgéﬁeﬁ%‘gi 0 %gﬁﬁﬁ%ygéﬁgggkgggﬁood and
bIood-deriﬁedfoprtmmmamneupedﬁﬂeSAX@ndeuesoetMetﬁmﬁoﬂaxﬂnﬁsqwa&h Bkl SA tests
are partic | arl greferred aqglyﬁ known to erso(% inthe art. 10
In a furth P 8%%% tpef?ﬁ?nﬁﬁuﬂﬁ Rt §?5$|8£ss éenlng a bi ndi ng
nol ecul e opraféuaplypnede Veghaaiacelutdcald) nd@mgomﬁmﬁ e:afrorbesme@uf ta Bi nding
to a different, non- _overl appi ng epitope of a coronavirus such as SARS- CoV
as the epPﬁBB@ bbende bRty HTGFRYSRG - nﬁPQéBFet6$a?LﬁuﬂqqﬁﬂﬂCQR%anﬁFuéf 15 the

i nvention, sWhgr gk NsARE- @@ hod, Rihses the steps of a) contacting a
bi ndi ng nol ecul e or a functional variant to be screened, a bi ndi ng nol ecul e

or fundfional vaheanpoot meﬂilqnﬁﬁewpmﬁﬁsahuoasc@ﬂ@wﬁhﬂﬂﬂﬁ?&ﬂtihﬁégnent
t her eof i C t al_ariant to be
scr eened i lswggg%g{g%{] ebé) '}% %3' ggﬁgsgéﬁ?ﬁ%%#ﬁ "{)ﬁ!r}lidl ng%t o the

coronaV|rumomecﬁlagnnmefmlmmnﬂﬂlagmds1Bhepbopmyrqminﬂannﬂdr(rreatmaﬁtloﬂal
variant of the invention ecule, or functional variant to

be screened Fgrﬁg?viabib¥%£%ﬁgfg%.b&%%bngagnﬁe used 1n vitro, ex vivo or

in vivo. For instance, the pharmaceutical compositions of the

15 invention can be co-administered with a vaccine against a
coronavirus, such as SARS-CoV. Alternatively, the vaccine may
also be administered before or after administration of the
pharmaceutical compositions of the invention. Administration
of the pharmaceutical compositions ¢f the invention with a

20 vaccine might be suitable for postexposure prophylaxis and
might also decrease possible side effects of a live-attenuated
vaccine in immunocompromised recipients.,

The binding molecules are typically formulated in the
compositions and pharmaceutical compositions of the invention

25 1in a therapeutically or diagnostically effective amount.
Dosage regimens can be adjusted to provide the optimum desired
response (e.g., a therapeutic response). A suitable dosage
range may for instance be 0.05-100 mg/kg body weight,
preferably 0.1-15 mg/kg body weight.

30 Typically, the molar ratio of the two binding molecules
in the compositions and pharmaceutical compositions of the

invention may vary from 1:100 to 100:1, preferably from 1:50



conpeting for specifically binding to the coronavirus or 25 fragnent
thereof with the binding nolecule or functional variant of the invention,

it nost likely binds to a different, non-overl apping epitope. In a further
step it may be determned if the screened binding nolecules that bind to a
di fferent, non-overl appi ng epitope conpared to the binding 30 nol ecul es of
the invention have coronavirus neutralizing activity. In yet a further step
it can be determined if the screened bi*Ading nol ecul es that bind to a
different, non 50 overl apping epitope conpared to the binding nol ecul es of
the inventeosoand nvene prerferablyusroeul 128 it % :aGt pairty choarlyt DO her
with the blndh$ nol ecul es of the anent on .a caonposition exhibiting

syner gi st i E° A NFEUPREFLSPART LY abtd it v Las SRy EPEEMEER e efOF or

non- conpet &R&mPI 1di NG iMRY1RCBLESs ABY HEASAH & (SHEIRIY| Skivekaedtvdhédi ng
activity are well known to the skilled person. EXAMPLES 10 To illustrate

t he |nventﬁ@ﬁestmﬁnyﬁqumlﬁgséﬁéﬁﬁl@%e%JQPm%NQﬁMW%@ddo?ﬁeméYaﬁﬁles are not
i nt endegl tBr&b&ﬁléH}ﬂlﬁF %u%% {'ﬁ’%[‘stécpréé N ¥ V2% b fele 1 15
Isp ay rary using periphe aI

Construction a scFv "phage bIood
Iynphocytesngempxﬁﬁ|qﬁntH¢a¢hngapeeh1QX$mEuatIam .SARS- @oVecuyaphaugt es were

bt ai ned f ' f SARS: Q0 k | ,.,.2003
and 11 ozenCPIPTHAGIS AGPIGRRD TheohS rRORes War i Ry SEREOEETh a 37C

wat er 20 baéki pnd MatansferioedehBerethése. moﬁfee:dlséﬁpfa@ayt:@&pwﬁeldhé uted with
cold DMVEM cul ture nedium_to a final volune of 50 ina 50 mM tube and
centrifuged®#6tlS dHhsdd &No¥B0%Y. tﬁ%eaIQﬁn¥99u9$hﬁﬁ moderrdeswage s pended

in 5 moDVEM @nshtdds, @Rl a%as Qﬁ’@l%ﬁ‘ﬂ‘f‘éiaﬂ?ﬂefhrto%ﬁﬁpb%ahh)ﬁllﬁbf@red
trypan-bl ue 25 exclusion to visualize dead cells. Al cel 5x106) were

spun agai AnfarsBukatutdesage 359%@end@%a?ﬁqnpﬁﬁﬂiﬁ@@sﬁéﬁdbdnﬁhHGreS|dual
fluid (DNEM)leJﬁ@El Mh‘@ain‘y{eﬁgggﬁg {foéﬂé r'3:>e§‘1e(=:r.c?r!ol‘%cules are

administered separately, they may be adminstered to a patient
prior to (e.g., 2 minutes, 5 minutes, 10 minutes, 15 minutes,

15 30 minutes, 45 minutes, 60 minutes, 2 hours, 4 hours, 6 hours,
8 hours, 10 hours, 12 hours, 14 hours, 16 hours, 18 hours, 20
hours, 22 hours, 24 hours, 2 days, 3 days, 4 days, 5 days, 7
days, 2 weeks, 4 weeks or 6 weeks before), concomitantly with,
or subsequent to {(e.g., 2 minutes, 5 minutes, 10 minutes, 15

20 minutes, 30 minutes, 45 minutes, 60 minutes, 2 hours, 4 hours,
6 hours, 8 hours, 10 hours, 12 hours, 14 hours, 16 hours, 18
hours, 20 hours, 22 hours, 24 hours, 2 days, 3 days, 4 days, 5
days, 7 days, 2 weeks, 4 weeks or 6 weeks after) the
administration of one or more of the binding molecules or

25 pharmaceutical compositions of the invention. The exact dosing
regimen is usually sorted out during clinical trials in human
patients.

Human binding molecules and pharmaceutical ccmpositions

comprising the human binding molecules are particularly

30 useful, and often preferred, when to be administered to human
beings as in vivo therapeutic agents, since recipient immune

response to the administered antibody will often be



usi ng organi ¢ phase separation (TRIZOLTM and subsequent et hanol

preci pitation. The obtained RNA was di ssolved in DEPC 30 treated ultrapure
wat er and the concentration was deternmined by OD 260 nm neasurenent.
Thereafter, the RNA was diluted to a concentration of 100 ng/ul. Next, 1 pg
of RNA was converted 51 into cDNA as follows: To 10 pl total RNA 13 pl
DEPC treated wultrapure water and 1 pl r%ndom hexamers (500 ng/pl) were
added and the obtained m xture was heated at 65C for 5 mnutes and quickly
cooled on wet-ice. Then, 8 pl 5X First 5 Strand buffer, 2 pl dNTP (10 nmM
each), 2 pbubgtapbially lesgpthapnibet ﬂﬁ%ﬂ@meqm @%ﬂl}nlaatd-‘appln of a

SUper SCri Phollb bha Mkt s IEYV Rl BNSET 48 dipl) ie.gdded to the
m Xture, 1ncu ed at room tenp erature u es a |ncu ated for 1
hour at 50C. The&nraacthean amxadter rtﬂlﬂauedebylmmmsﬂermdiha/aiseon,f i.e. by

i bati xt f t t Th d duct
ver e ai | o (e RS OF B 1508 Bt T Pt TS e P an o vt er

The OD 260 th&n ptepar®fidn s dinadiedmsaktutbonciie ruiléJgrrﬂ\Aﬂérl s buffer) of the
15 dilution of the obtained cDNA products gave a value of 0.1. 5 to 10 pl
of the di| RESBREENAL $r obftRa S Rre %s&&mﬁénal:%%ltalieeref%@' PR 3 fONPLteaRi on of

the i munogkahutifg IARR a hedBhtNauR ,f aptiyr Aty kappRa Qrd@hdas ighy chain
sequences using specific oligonucleotide priners (see Tables 2-9). PCR 20

reacti on nmhungpesoremtwl Hegl, susdsiage SARRaCaAVE ut ed cDNA pr oducts 25 pnol

sense, TLIST a0Zh BSLATL R SEISaRLLIRe 48 LU0 Al gl 80 Bl of, 20
Taq polignermaserdihg ‘aoh’elaée‘dweimtjtdmeblrahtcyehet dsmimgamac&amﬂrcaﬂure of 96C,

25 t he mxturesotalned I mslte for utes, followed by 30
ool 111 oo cORERpoFLeh o il et ok, TBubtatR e GRS & mee i Bg

seconds at pfdgentNifvént Sén I W oIl f kBat bBEve ed€dc OfbdH NRonpRMea tei rect ed
primers (see Table, 2; covering all famlies of heavy chain variahle
r egi ons) wed the kits of the invention are packed in Suitable containers
and labeled for diagnosis, prophylaxis and/or treatment of the
15 indicated conditions. The binding molecules in the
(pharmaceutical) compositions may be packaged individually.
The above-menticned components may be stored in unit or multi-
dose containers, for example, sealed ampules, vials, bottles,
syringes, and test tubes, as an aqueous, preferably sterile,
20 solution or as a lyophilized, preferably sterile, formulation
for reconstitution. The containers may be formed from a
variety of materials and may have a sterile access port (for
example the container may be an intravenous solution bag or a
vial having a stopper pierceable by a hypodermic injectiocn
25 needle). The kit may further comprise more containers
comprising a pharmaceutically acceptable buffer. It may
further include other materials desirable from a commercial
and user standpoint, including other buffers, diluents,
filters, needles, syringes, culture medium for one or more of
30 the suitable hosts. Associated with the kits can be
instructions customarily included in commercial packages of

therapeutic, prophylactic or diagnostic products, that contain



30 conmbined with an 1gG specific constant region anti-sense prinmer called
HuCl gG 5' - GTC CAC CTT GGI GIT GCT GGG CIT-3" (SEQ ID NO 87) yielding nine
products of about 650 basepairs. 52 These products were purified on a 2%
agarose gel and isolated fromthe gel using Q agen gel -extraction col ums.
1/ 10 of each of the isolated products was used in an identical PCR reaction
as descri bed above using the sane nine sense priners (covering 5 all
famlies of heavy chain variable regi ond¥, whereby each sense prinmer was
conbined with one of the four J-region specific anti-sense priners (see

Tabl e 3)..Thfsrmasidd ebout 36r PRAMHTS St 1amrc@>@lesatsel Us388, baseppdss. The
products obt ained were purified on a 2% agarose and i 3ol ated from the

gel 10 u5|Wﬁaﬁé’ﬁegelad@ﬂ‘llééifﬁ%ho’éol‘Eﬁﬁ‘?sralinﬁllﬁa pra RBAABE M2UBLIRES each

of the 'Soé@ﬁ@h%%d%fesu‘é@so%UQhéﬁtﬁ?eﬁé%aéﬁzlca”B'rbEh?%bQ@c%Eh the same
set of priners as in the second round with the proviSo that the priners

used were @da@middc Wrokluesstriction sites (see Table 4) to enable directed

15 cloning in the ggx%%%t oﬁpgﬁ}éﬂg ;;%rtp% 1092 GSR&RER Lg dé@ggizagT s

resulted again in uct cts~ were pool e

sense pri ngAR$+taV nime fsrampﬂeonshetemn titee mesthosit epmpilsepgthé s)bepaad
fraction an 9%)00 pDV- C05 vect or re dj. sted vmﬁt;nchg and Xhol and
purified by ardaft AP Yyat i é‘Oﬁ@rlf:B de6UEFRi YRt at 16C as

follows. Tam&: ngr R t¥8aE0br /Shhlta¢afir aehpes ivw@énsadded in a
total volume of 50 pl [ligation mx containing 50 "M Tris-HC1 EH 7.5), 10

M MyCl2, aeceHdimeT tol the Anpendiong/#d HsAedsgmindng) wiathrp thease (400
u/pl) . grhi Wi W3S pRa rhabboved, f h+RRglkedobEagt LoDy Thend i gation
m xes %/\(/)er eéorg%%clfq%eél by pﬁe%g /%%?org?o?{rgr@% % g;‘? g cH:oro o}?mCh

ext ract i ontanl retleandle prfed;hpl sampbe, Thea m@atsvlwemaykhem boologécski |l ed
artisan. The Qbt | s, disso in.50.nl uItra ure waf e and per

i gation X" q\IAJtDCl W%f‘ltaf]lgu% et éﬁéaloeétropgmat'éd |nto 40 pl of
TGl conpetehésuz omldthelrabheubglaatmﬂtmgiat]oftrm nebubact lgy) s prot ocol

infected subjects, or a nonbiological sample such as water,

15 drink, etc, The (potentially) infected subjects may be human
subjects, but alsc animals that are suspected as carriers of a
coronavirus, such as SARS-CoV, might be tested for the
presence of the coronavirus using the compositions or
pharmaceutical compositions. The sample may first be

20 manipulated to make it more suitable for the method of
detection. Manipulation mean inter alia treating the sample
suspected to contain and/or containing the coronavirus in such
a way that the coronavirus will disintigrate into antigenic
components such as proteins, (poly)peptides or other antigenic

25 fragments. Preferably, the compositions or pharmaceutical
compositions are contacted with the sample under conditions
which allow the formation of an immunological complex between
the binding molecules in the compositions or pharmaceutical
compositions and the coronavirus or antigenic components

30 thereof that may be present in the sample. The formation of an
immunological complex, if any, indicating the presence of the

coronavirus in the sample, 1s then detected and measured by



(Stratagene). Transformants were grown overnight at 37Cin a 53 total of 27
di shes (three dishes per pooled fraction; dinension of dish: 240 mm x 240
nmm) containing 2TY agar supplenented with 50 jig/m anpicillin and 4.5%
glucose. A (sub)library of variable heavy chain regions was obtained by 5
scraping the transformants fromthe agar plates. This (sub)library was
directly used for plasm d DNA preparation using a QagenTMkit. The |ight
chai n i munogl obul i n sequences were anpcggfi ed fromthe same cDNA
preparation in a simlar three round PCR™10 procedure and identical reaction
parameters as descri bed above for the heavy chain regions with the proviso

that the pEPRikpRle deganrtedush Taihesssiochafer ubrerr Thel &/ MOMOgePEPEECcat i on

was perforgd,dsk i RAVNLGRANLL OB yshal fhyald abl e region sense
primers (e%even of'&?%leéf}asnbdla Iigﬂt chai n s%e Table 5) 15 and six for the

kappa | i ghtadhaimnisess Sy e(F)A) ;e &EA Séeonbinveto £ Wi te soeraa®,i - sense pri mer

recogni zing_the Gk cal.l ed s cr GI'T CTT-3" (see SEQ
b o 86) | oPrEp e, TS TS S T A G RET G 3
(see SEQ | D NOPP&febreduo6a b’ toABAGGAES CTEBAEETEITAGK: Jarfmeecii® | D 20
NG 91) (the_ HuCX2 and HUQ),, 7 anti-sense priners were mxed to equinmplarity
bef ore usefliPitetdi ﬁ‘@r%“}m%diﬁtpsatd@“&béﬁ a 6o lb]a%%cgaﬂ‘}%%lﬂ?é’s‘éegﬁéfﬁﬁcts

were purifiegda@Bta 296 G NS arfifnestRen 5obat edoif pudNe MelsHRgsQ agen
gel -extraction colums. 1/10 of each of the isolated products was used in

an i denti care2BaPoRen bty G el Irest einfee db okOoWR | ey RETEs Wims kdd et een
sense pri rﬁhemﬁgggby each |l anbda |ight chain sense prinmer was conbi ned
with one of the three Jl anbda-region specific anti- sense priners (see Table
7) and1leach kappa &i fhttldmaiasserise ther inmeentasn condw ek va tiie thvodd off t he

five Jkappa-region 30  f | ti- ' Tabl € 8)_ Thi
esul Lod | ACESEPDPBich L BT AR By 560" BaLe rie T plofuct o

obt ai ned wenaipyrmblecudd Bor?%mgArfasebgatiagded S| @t £k fdaim tm-gel 54
overlapping epitope of a corcnavirus such as SARS-CoV as the
epitope bound by a binding molecule or functional wvariant of

15 the invention, wherein the method comprises the steps of a)
contacting a binding molecule or a functicnal variant to be
screened, a binding moclecule or functional variant of the
invention and a coronavirus or fragment therecf, b} measure if
the binding mclecule or functional variant to be screened is

20 capable of competing for specifically binding to the
coronavirus or fragment thereof with the binding molecule or
functional variant of the invention. If the binding molecule
or functional variant to be screened is not capable of
competing for specifically binding to the corcnavirus or

25 fragment thereof with the binding molecule or functicnal
variant of the invention, it most likely binds to a different,
non-overlapping epitope. In a further step it may be
determined if the screened binding molecules that bind to a
different, non-overlapping epitope compared to the binding

30 molecules of the invention have corconavirus neutralizing
activity. In yet a further step it can be determined if the

screened binding molecules that bind to a different, non-



usi ng Q agen gel -extraction colums. In a third round, 1/10 of each of the
i sol ated products was subjected to re- anplification with the sane set of
priners as in the second round with the proviso that the prinmers used were
extended 5 with restriction sites (see Table 9) to enable directed cloning
in the heavy chain (sub)library vector. This resulted again in 63 products.
These products were pooled to a total of 10 fractions. This nunber of
fractions was chosen to maintain the n&bural distribution of the different
light chain famlies 10 within the library and to over or under represent

certain f@ﬁbfléﬁplﬁﬁﬁéﬁl %?@rc@ﬁpakésle§ id i@ nlg@fo ¥ casesusede ko
determ ne the perce representation within a library see Table 10).

Next, the ERERRYING éiadﬁeg@FQBaW-Phs eutradid ing: pcaAyitvgaesd in t he
heavy chai o UL LAY e BBl nd Sl G SRS b ity bl ogage Testrioti on

enzymes, usl sane I gation“procedure and vol unmes as descri bed above
for the heamyosiunqn(emhihlmbmgryynerga@txn1qmnamawuﬂmsomeaMdaimbsequent

f f I d f lib f d
doecr i bba AROVE Yor A ReAsy SEREER Tebe) 1INy cay e BFEPRIRE o e

grown in SQndnsé\ﬁu:(é h(rmedigahe:&cpeﬁeu@fmlﬁdnfg actdient ydiarengedd Riowh Sh:
240 mm x 240 cont ai ni ng 2TY agar supplemented with 50 pg/m ampicillin
and 4.5% §PuE16%eSk3ﬁli]1EdoéP&r§PPa were harvested in 2TY culture nmnedium
containing 50 pg/m ampicillin and 4.5% gl ucose, mxed 25 with glycerol to
15% (v/v) and frozen in 1.5 m aliquots at - 80C. Exanple 2 Selection of
phage carrying single-chain Fv fragmE®$PLB8 specifically recognizing

SARS Opy ANt Dogly TN Wgke sasleeted UINE AN AIRgse thebl

libraries and techio ogy, Sssent i y as 'descr
6, 265, 150 apndvided\D B8R 83D 1eotheofhowhi mteratesl tHonddmidar &ahedshepeiafin

their entirety. Al procedures Jere perfornmed at room tenperature unless
st at ed othgﬁﬁné%yeqﬁ}on in any way.

Example 1

15 Construction of a scFv phage display library using peripheral
blood lymphocytes of a patient having been exposed to SARS-CoV

Lymphocytes were obtained from a patient recovered from

SARS-CoV (see Rickerts et al. 2003) and frozen in liquid
nitrogen. The lymphocytes were quickly thawed in a 37°C water

20 bath and transferred to wet-ice. The lymphocytes were diluted
with cold DMEM culture medium to a final volume of 50 ml in a
50 ml tube and centrifuged for 5 minutes at 350xg. The
obtained cell pellet was suspended in 5 ml DMEM and cell
density was determined microscopically using trypan-blue

25 exclusion to visualize dead cells. All cells (~5x10°%) were spun
again for 5 minutes at 350xg, decanted and suspended in
residual fluid (DMEM). Total RNA was prepared from these cells
using organic phase separation (TRIZOL™) and subsequent
ethanol precipitation. The obtained RNA was dissolved in DEPC

30 treated ultrapure water and the concentration was determined
by OD 260 nm measurement. Thereafter, the RNA was diluted to a

concentration of 100 ng/pl. Next, 1 pg of RNA was converted



i nacti vated SARS-CoV preparation (Frankfurt 1 strain) was 5 prepared as
follows. Mediumfrom Vero cells which were infected with SARS-CoV strain
Frankfurt 1 was harvested as soon as cyotopathic effect (CPE) was observed.
Cell debris was renoved by centrifugation of the harvested nediumfor 15

m nutes at 3000 rpm The obtained supernatant was coll ected, 10 spun again
for 15 mnutes at 3000 rpm and transferr5§d to a clean tube. Subsequently,
ultracentrifuge tubes were filled with ™0 m sterile 25% gl ycerol in PBS.

20 M of the cleared supernatant was gently applied on the glycerol cushion
and the t&BES GRYR: apuiPkleiwsz Aoudd #l PotabRNpmlat WMICDERGe trsasgder nat ant

was discardg Mg gl l.gts. h n i buffer (10
M Tris- HC% gﬁg?‘gﬁ% h’%‘ =y L%bd?'A, ok S ?édé{%‘gges{gonrbed&a/tjpl [}186@?§Next . the
resuspendedddedr asd pei¢ etlstadareal gamrarer vasi datbatadHEGL diomdbdy i ce.
Subsequent | hey re tested fqr the absence i nfegtjvi 0._n cell
culture. i P apbeR eSS HA S ir 28 BETERRFsnine T el iR Bdek ned
i nact i vat egtbARS- Kakk orf epandl i dNTPAVES OusMdeadloy, sehectpTn @f. 1simgl @- ghai n
phage anti bodi es, specjfi calﬂl}% qE}:)i ndi n 0 SARS- CoV. The,inactivated virus

t

prepar at i oR"a88” FRRIRHRE | #153pg: 41 PhovRRE Sk (EBE)MMef e coat ed

overni ght akvées8nt Pad&ieri HHJACE 001 UFERAT b Be MdSP TN afildtdirkybes
(Nunc) . The tubes were bl ocked for two hours in 3 m PBS containing 2% FBS

and 2% f atinfrbatead| &t peaeie rt EEBrRBSIEMfor AP tRinuhws ond sindwbarRY- fevat ed

tube was e I d h .0 i T i, tube, 500 pl
(appr oxi mgg?j?ﬁgo%g ?:q\ﬁ(js g%éa%ﬁ%g&éoglsgs ait'/grlFl r%ercgi/) bggpﬁr%st:i ng single-chain
Fv fragoentinacsiFasionessont imt Iiynqubepangdths mistturdeibibyl Benikniefls et al .
(1995a) 567 agd references therein (which are incorporated herein in their
entirety), 50 ‘pl 4% PBS-FM and 2 mMl 2% PBS- FM wer e added. The tube was

seal ed and rot atred sbealyedticooPriccResadre dDIuta® tdhalrSinaSubsagment|y,
t he obt ai ned bl ocked phage library (3 m) 5 was transferred to a SARS- CoV
preparatioﬁfcggpealtﬁb%ht C Hapdted ultrapure water. The OD 260 nm of

a 50 times diluted solution (in 10 mM Tris buffer) of the
15 dilution of the obtained cDNA products gave a value of 0.1.

5 to 10 pl of the diluted cDNA products were used as
template for PCR amplification of the immunoglobulin gamma
heavy chain family and kappa or lambda light chain sequences
using specific oligonucleotide primers (see Tables 2-9). PCR

20 reaction mixtures contained, besides the diluted cDNA
products, 25 pmol sense primer and 25 pmol anti-sense primer
in a final volume of 50 pl of 20 mM Tris-HC1l (pH 8.4), 50 mM
KCl, 2.5 mM MgCl,, 250 uM dANTPs and 1.25 units Tag polymerase.
In a heated-1lid thermal cycler having a temperature of 96°C,

25 the mixtures obtained were quickly melted for 2 minutes,
followed by 30 amplification cycles of: 30 seconds at 96°C, 30
seconds at 60°C and 60 seconds at 72°C. In a first round
amplification, each of nine sense directed primers (see Table
2; covering all families of heavy chain variable regions) was

30 combined with an IgG specific constant region anti-sense
primer called HuCIgG 5’-GTC CAC CTT GGT GTT GCT GGG CTT-3'
(SEQ ID NO:87) yielding nine products of about 650 basepairs.



been washed three tinmes with PBS. Tween-20 was added to a final
concentration of 0.05% and binding was allowed to proceed for two hours on
a slowy rotating wheel at room tenperature or at 37C. The tube was enptied
and washed ten 10 times with PBS containing 0.05% Tween-20, followed by
washing ten times with PBS. 1 nml glycine-HCL (0.05 M pH 2.2) was added to
el ute bound phages, and the tube was rotated slowy for ten m nutes. For
neutralisation purposes, the eluted ph&ges were added to 500 gl 1 M
Tris-HC1 pH 7.4. To this 15 mxture, 5 m of exponentially grow ng XL-1 blue

bacterial Trebd UsoRt AGded. plikeroblabmed oulddar®seagelinarbatgdiieeqd thirty
m nutes at 37C without shaking. Then, the bacteria were plated on TYE agar

pl ates confBPRiHRe AR (isinon Qlagenr aeycereaaiengcedsses -AlldP sferaryht
i ncubation,pfif e 20 Dleaf oﬁhc@g%a%]ggs%cﬁlﬂp'aﬁs 1WRNE 136haReH f_»{eggti&?

pl ates and used to prepafe an enric age library, essentially as
descri bed by @esdwihdd eboale. ugi8g5ahe asaine\DI0R BEIGE2 pioels drcevering

i ncor por at ed., by ref.eren herein)..Briefl scraped .bacteria were used to

i nocul a%e 3% g%"él’l‘ % %&eﬁyﬂgcﬁglﬁn‘ﬁ?ﬁ#]ﬁ,r Ogdy el ﬁéegxde%&ﬁcose and

grown at asehesdpefaidd evadf cdfCihedanitl &) dmtdfe -fduF. JCTeqlioNCSML3 hel per
phages were added and allowed to infect the bacteria_ ,after which, the nedium
was change@PEol 20 Yt SemSRg PrARBFEi (F8%, Takhs aycllfhe ZRGAUMERI R $©

| ncubat i onpYegudPs cntd itwernyobto abafQ6ai rine ﬂ%XFr@@MctYsthEélﬁ@&i a
were renoved fromthe 2TY nmedium by centrifugation after which the phages

in the obt#fFedPEibEathiant wér a9preee piehtand Usidgtsd fyemy&haysehe gl ycol
6000/ Na(d 'ugw%gyaq%rregeqn@&%a%%n gds é’.egu% L 3T ohRlUME/ ?6 58S

cont ai ni ng ter- sterilized and used for a next rounhd o
sel ecti on. edbe ofdlectismi/ated ptreducbs waocathiestwals tgerkor red two or three

5 times. After, round of selection,. individual E. cqli |oni
used to pr BBRHHEHO b T itGe SARET Boti 85 PrEETanearry EEnaPoPatal

col oni es wepend@reh tthd @FoRhiasetddd the primers used were extended

with restriction sites (see Table 4) to enable directed

15 cloning in the phage display vector pDV-C05 (see SEQ ID
NC:88). This resulted again in 36 products. These products
were pooled per used (VH) sense primer into nine fractions. In
the next step, 2.5 pg of pooled fraction and 100 pg pDV-CO05
vector were digested with NcolI and XhoI and purified by gel.

20 Thereafter, a ligation was performed overnight at 16°C as
follows. To 500 ng pDV-C05 vector 70 ng pooled fraction was
added in a total volume of 50 pl ligation mix containing 50 mM
Tris-HCl1 (pH 7.5), 10 mM MgCl;, 10 mM DTT, 1 mM ATP, 25 pg/ml
BSA and 2.5 pl T4 DNA Ligase (400 u/pl). This procedure was

25 followed for each pooled fraction. The ligation mixes were
purified by phenol/chloroform, followed by a chloroform
extraction and ethanol precipitation, methods well known to
the skilled artisan. The DNA obtained was dissolved in 50 ul
ultrapure water and per ligation mix two times 2.5 pl aliquots

30 were electroporated into 40 pl of TGl competent E. coli
bacteria according to the manufacturer’s protocol

(Stratagene) . Transformants were grown overnight at 37°C in a



infected with VCSML3 hel per phages after which phage anti body production
was all owed to proceed overnight. Phage anti body 10 contai ni ng supernatants
were tested in ELISA for binding activity to the SARS-CoV preparation which
was coated to 96- well plates. In the above-described sel ection, the phage
anti body call ed SC03-014 was obtai ned. ScFvs of the phage antibody SC03-014
wer e produced as described before in De Kruif et al. (1995a and 1995b)
and references therein (which are incorporated herein in their entirety).
The buffer of the scFvs was adjusted to 1 x PBS. Additionally, antibody
fragments werélsefedt edishomn (Heres MhitespRageraripfalrasbiery expressing

single Cha'dlm%‘ﬂs%@n%@g&?é‘ﬂs 186 RS )x CSRenffafBheainiRg 3E Lppstruction of
this library) essentially as described supra. For the selection described

bel ow an UwuméetnevaeédWSNRSSQ:axg/bmle@arpatcudﬂnmasnduée&l% gMGoreect iAvat ed

SARS- CoV ( S8 [ r . ' .fr g, vero
cell s whi chs\?\]/g’:ffﬂéga%xf ec?{'a%}wzy?ﬂrs] (S%awc‘iq F%gk{j %\?ﬁ/yﬁ&%nee (yn)
SARS- Co¥ &kﬂﬁpnnﬁrahkfuranﬂfw%maﬂty\ﬁrﬁMedhasagannphsteyotmm@ﬁhic effect
(CPE) was o Cells ce fro -20C and. thawed. Cell debris
s 1 ermoved B SORERFF P | SHE BT Hd S ERaPRa REd) VR oS H it es  at
3000 rpm Than gbgagmggegw &g@ernatant was col |l ected, spun again for 15

m nutes at 300 mand transferred to a clean tube. Subsequent |
ul tracentri fugeTbebéégwérféhﬂm|Jéaanqiomlﬁm §?§P?P9625%anf5811%4%¢cer ol in

PBS. 20 m dﬁf ﬁi tE‘BeCE‘éﬁ’xéegnﬁﬂB;g%é}?%fﬂzld‘}ﬁ%ng‘é”tﬁhlé?p%h?ge Opomf fgycerol

cushi on an tubes were s ours at rpm at In a
Beckmart 0SVES-acedoire Ehé 1Sap9x¢n&emﬂaGMmpndpsaadedrandst@eswrxh&d[aﬁdvets
were 5 res (Pen ed JTHE bu EDTA

200 mM Nad SPS?eH n¥al%0f?gﬂ% %%l 858%8eﬁ88d€haFr€% 6€PWé $ were
UV-i rradi at(ﬁdu&tte@ClﬁOTaH@em Bred ease](eU\bs%d r atieatfti @8t 280p BHD1 ¢ul i e s306

nm . Subsequently, they were tested for the _absence of infectivity in cel
cul ture. |fperformed using a set of seventeen light chain variable région

sense primers ({(eleven for the lambda light chain (see Table 5)

15 and six for the kappa light chain (see Table 6)) each combined
with an anti-sense primer recognizing the C-kappa called HuCk
5’ -ACACTCTCCCCTGTTGAAGCTCTT-3" (see SEQ ID NO:89) or C-lambda
constant region HuCA2 5’ -TGAACATTCTGTAGGGGCCACTG-3' (see SEQ
ID NO:90) or HuCA7 5’ -AGAGCATTCTGCAGGGGCCACTG-3" (see SEQ 1ID

20 NO:921) (the HuCA2 and HuCA7 anti-sense primers were mixed to
equimolarity before use), yielding 17 products of about 600
basepairs. These products were purified on a 2% agarose gel
and isolated from the gel using Qiagen gel-extraction columns.
1/10 of each of the isolated products was used in an identical

25 PCR reaction as described above using the same seventeen sense
primers, whereby each lambda light chain sense primer was
combined with one of the three Jlambda-region specific anti-
sense primers (see Table 7) and each kappa light chain sense
primer was combined with one of the five Jkappa-region

30 specific anti-sense primers (see Table 8). This resulted in 63
products of approximately 350 basepairs. The products obtained

were purified on a 2% agarose gel and isolated from the gel



10 absence of infectivity was established, the thus obtained inactivated
SARS- CoV preparations were used for further experinents. In contrast to the
sel ections described supra no pre- subtraction using heat-inactivated fetal
bovi ne serum coated 15 Maxi sorpTM tubes (Nunc) was perforned. To the

SARS- CoV coat ed tubes, 500 pl (approximately 1013 cfu) of the immune phage
display library expressing single chain Fv fragnents (scFvs), one volune of
4% PBS- FM and Tween-20 to a final concedfration of 0.05% was added. 20 For
t he i mune phage display library selections which consisted of a single

sel ecti on usinyg Qirlgen kieddergraasioml dawethst.o Ipr acebdrdt r3dfidprl fdOmE

t enperature_qn lLowl,y .rotating,wheel at 37C followed by an incubation of
30 ni nut est? fﬁ%ﬁ?mhdFP&F£8 .pﬁéép??ﬁIWﬂﬂ ﬁ&éégFgggigﬁsrﬁﬁd washes were 25
per f or ned: arigi’lpilﬂaiétqibnahiﬁﬂcthé\/a§£thélgse§: tdMps inetrl EBSinCORéab&E&gd 0. 05%

Tween-20 (PBST) and 5 tines with PBS; incubation at 37C, washing 10 tines
with PBST BeRPA G ithmddie RreHipesthihctmatRgmess v§6mh rerpertter@edwashi ng 10

times ity BBSEANA A ohi ERget (Led bl_%oqﬂd tBhéﬂ‘éBl}é‘eﬁgﬁg ptgd and 30

processed as descri bed above. Phages derived fromindivi col oni es were
tested i n Edr8Ad dn Khedhrgvicthain y(sub)JARSaCyVvectaredThos 96eswl tedl at es.

In the selectio froom.t Lnmu 59 di spl.ay Libr,a h hage

ant i body c%ﬁ%ﬁhqgtég-%%?gﬁﬁgs'og %?%é@&ﬂﬁggﬁpwgg§ %OQ%?Fdé¥i%n€% afﬁ%E

SARS- CoV specffdat isinygl dhdbahompéagef frddtiedisesraSekbrobed sbmghentdin n phage
anti bodi es that were ohtain in tpe screens described a

d , .
val i dat ed ¥ E13t8K Pls§ﬁégPF?€Pt?/, the, difiteyend ﬁagbﬁecggrggns%ﬁﬁa%d

SARS- GV 1; i PR 119BrAkGPARA0L8Sodas (i hediesUReprefddt bOPBLL Y, the
si ngl e-chai n phage anti bodies were also tested for binding to 10% FBS. For

thi s purposanikiss . \Eienagmpesat el $AFElepwithin a family was used to
determine the percentage of representation within a library

(see Table 10). Next, the fractions were digested with Sall
and NotI and ligated in the heavy chain (sub)library vector,

15 which was cut with the same restriction enzymes, using the
same ligation procedure and volumes as described above for the
heavy chain (sub)library. Ligation purification and subsequent
transformation of the resulting definitive library was also
performed as described above for the heavy chain (sub)library.

20 The transformants were grown in 30 dishes (three dishes per
pooled fraction; dimension of dish: 240 mm x 240 mm)
containing 2TY agar supplemented with 50 pg/ml ampicillin and
4.5% glucose. All bacteria were harvested in 2TY culture
medium containing 50 pg/ml ampicillin and 4.5% glucose, mixed

25 with glycerol to 15% (v/v) and frozen in 1.5 ml aliquots at -
go°c.

Example 2 )
Selection of phage carrying single-chain Fv fragments
30 specifically recognizing SARS-CoV
Antibody fragments were selected using antibody phage

display libraries and technology, essentially as described in



preparation or 10% FBS preparation was coated to Maxi sorpTM ELI SA pl ates.
After coating, the plates were bl ocked in 2% 15 PBS-FM The sel ected

si ngl e-chai n phage anti bodies were incubated in an equal volunme of 4%
PBS-FM to obtain bl ocked phage antibodies. The plates were enptied, washed
three tines wth PBS, after which the bl ocked phage anti bodi es were added.

I ncubation was allowed to proceed for ong hour, the plates 20 were washed in
PBS cont ai ni ng 0. 05% Tween-20 and bound phage antibodies were detected

(using OD 492 nm nea t) usin n_antl-M3 antibag conjugated to
per oxi dasepgﬁgaﬁeré%né%q%ﬁeﬁt%@n& 6geH§r 33(/\;@ rf%’rth%@fg%é’m#aﬁg&sl y using
no singl e- igBaipopiage aHdibody @hegenkhnel ret Vol Lrichaiordhaee adirbbody 25

di rected agai nst thyrogl obulin (SC02-006) (see De Kruif et al. 1995a and
1995b) . BoPRATERFIPR] &t sErfedeAPeAAtEgSt PULCEDNTrted ADINGE® -i APFi gure 1,

the sei ect e, phagec antdhodicens cakbadar SCH31P1 ASP0%023 i sakayed

significant binding to the immwbilized UV-inactivated SARS- pr eparati on,
whi l e no 30rppadedhas of FBDWsas Melddamy Edom Exeomtel s 6vidbhateaet eri zati on of

t he scFvs cific for %@é_ Erom.t ct specific single chain
phage anti %gg?f}{‘fécﬁshc onesq,i%gfl ésgr%g&n aﬁgﬁg% ?gi"ﬁ%d%éanr erlsuéelrgieéi)ltsi de
sequences webs deteyataetihiceefdieng {OPE] andarsbdechid .ques.l Sebiesnuwakeot i de

sequences of the scFvs (including restrjction sites for cloning) called
SO0 014 aRETeTDd Bp el AR IR CSEENE MG 99 S N0 1,

respectivehynuf8€ a1 @0 @Cidh. I2QRURREESnLH &%M&@Md@%oﬁ%@t@% and
SC03-022 are shown in SEQ ID NO 93 and SEQ I D NO 95, respectively. The VH

and VL1290 gere adgehtif9r (Seerirarhsisngsn3PRP wpm| angdstsmsisradict éh 0,
Cor e SECpULRLEGRE: SR SR e g XA et o
conposi ti omstbf 10 hel sstemsi spea¥ igdyickyolbindpPBg. t1e SARS: Gdé prleparedti on are
depi cted i%uE%?LEt%%f &gg gently applied on the glycerol cushion and the
tubes were spun for 2 hours at 20,000 rpm at 4°C. The
15 supernatant was discarded and the virus pellets were
resuspended in 1 ml TNE buffer (10 mM Tris-HCl1l pH 7.4, 1 mM
EDTA, 200 mM NaCl) and stored at -80°C. Next, the resuspended
virus pellets were gamma-irradiated at 45kGy on dry ice.
Subsequently, they were tested for the absence of infectivity
20 in cell culture. If absence of infectivity was established,
the thus obtained inactivated SARS-CoV preparation was used
for selection of single-chain phage antibodies specifically
binding to SARS-CoV,.
The inactivated virus preparation and heat—-inactivated
25 fetal bovine serum (FBS) were coated overnight at 4°C onto the
surface of separate Maxisorp’® plastic tubes (Nunc). The tubes
were blocked for two hours in 3 ml PBS containing 2% FBS and
2% fat free milk powder (2% PBS-FM). After two hours the FBS-
coated tube was emptied and washed three times with PBS. To
30 this tube, 500 pl (approximately 10'° cfu) of a phage display

library expressing single-chain Fv fragments (scFvs)

essentially prepared as described by De Kruif et al. (1995a)



Exanpl e 5 Construction of fully human i munogl obulin nol ecul es (human

nonocl onal anti - SARS- CoV anti bodies) fromthe selected anti- SARS-CoV single
chain Fvs 20 Heavy and |ight chain variable regions of the scFvs «called
SC03- 014 and SCO03-022 were PCR-anplified using oligonucleotides to append
restriction sites and/or sequences for expression in the |1gG expression
vectors pSyn-C03-HCyl (see SEQ ID No:96) and pSyn-C05-Cx (see SEQ ID

No: 97), 25 respectively. The VL gene of 8cFv SC03-014 was anplified using

ol i gonucl eoti des 5K-1 acctgtctcgagttttccatggct gacat ccagat

gacccagt ct andt tefere(SEQ thermdnodyhanl aysKcymaidggcdgseds in their

ggtccgtttg ctt_ﬂﬂ)t C .S | 9 I 2 u | o into
vect or pSy%I:‘&g%@).’ e @{1 é(e%ngggf P%E%/gs%ﬁgfgzz%zr@(fpv%aﬁs%%%l %?Fgg'ugl?%g

ol i gonucl eotibdewadkseh ot tagidc trogaged &1owlntagaigac alcoglegatgaeccagt tivecag
(SEQ I D NO; 100) a sy3K- F gctgggggcggcc tccgettgatctcecaccttggtece ( SEQ
I D NO: 101) PBYE an%ﬂ? qwlﬁg’oﬁﬁgt AR 385 ibeseytd mb)

Nucl eot 5 dewasegreneesriad td la GARSE-CHP! Srayd fatidfrfdRd «A €Qbei BHatOhad
standard techni ques known to the ski|led artisan. VH genes of scFv SC03-014

were anpl i PPER WRFERA dthipshidmest wdER BRF g Breen-20 was added to a

acct gt ct t gaaht £ C&AHAGCHAGH $328CHIYt 992 % Ll {OFRY R1RwEE2) o and sy3H A
gcecctt ggt gct agecgcet ggagacggt caccagggt gccct ggcecce (SEQ I'D NO: 103) . VH genes of

scFv SC03- peoceed efamnpiwd imingsionga slogbyucd tedtiinge whete 15 tHroom

acctgtcttg tctccat ggce gcag....ct got gcagt ct . | D NO:1Q4) and sy3H C
eert oot SRR A N AR Tt B e 8 B e b

Ther eafip er tihbe wROR IBOMtitaiwehg 0L 05®ITWEd0-2065C tfyl 1pWwed- 693wkeingand

nucl eoti de sequences were verified according to standard _techni ques known

to the ski FFRACHBReSONtGh BB dr il gheciRetitd nf SprbsSor -edn¥efuct s
PgG 03- 014688eanto dButRO B0 22883:6N5R41 itk thdaRds %%t@@yﬁﬁb!{m{) I gd
e

heavy chains were transiently expressed in conbination with
pSyn- C05- VEPT (RN STORIRY) Epyd neytradiezbids RWIPSEsrs- (he) eluted

phages were added to 500 pul 1 M Tris-HCl1l pH 7.4. To this

15 mixture, 5 ml of exponentially growing XL-1 blue bacterial
culture was added. The obtained culture was incubated for
thirty minutes at 37°C without shaking. Then, the bacteria
were plated on TYE agar plates containing ampicillin,
tetracycline and glucose. After overnight incubation of the

20 plates at 37°C, the colonies were scraped from the plates and
used to prepare an enriched phage library, essentially as
described by De Kruif et al. {(1895a) and WO 02/103012 (both
are incorporated by reference herein). Briefly, scraped
bacteria were used to inoculate 2TY medium containing

25 ampicillin, tetracycline and glucose and grown at a
temperature of 37°C to an OD 600 nm of ~0.3. CT or VCSM13
helper phages were added and allowed to infect the bacteria
after which the medium was changed to 2TY containing
ampicillin, tetracycline and kanamycin. Incubation was

30 continued overnight at 30°C. The next day, the bacteria were
removed from the 2TY medium by centrifugation after which the

phages in the obtained supernatant were precipitated using



respectively in HEK293T or PER C6t cells and supernatants containing |gQd
anti bodi es were obtained. The nucl eotide 20 sequences of the heavy chai ns of
the anti bodi es called CR0O3- 014 and CR03-022 are shown in SEQ ID NO: 106 and
SEQ I D NO: 108, respectively. The am no acid sequences of the heavy chains
of the antibodi es CR03-014 and CR03-022 are shown in SEQ ID NO: 107 and SEQ
I D NO: 109, respectively. 25 The nucl eoti de sequences of the |ight chain of
anti bodi es CR03-014 and CR03-022 is shoywn in SEQ ID NO: 110 and SEQ I D

NO: 112, respectively. The amno acid sequences of the light chain of

ant i bodi es 1 d - j own. | Ql '%;} SEQ I D

NO: 113. 5u8§28§5ggﬁﬁﬁgt%%ﬁ$g%o fk?ﬁ?aﬁnﬁﬁgggthnﬁéél%ﬁ% aﬁ&g%%dies wer e
purified oddsspilotdi fin Aa cohalinsscnche sifz @EBEXcousa Dmiwpl LANESASifi] tetrandar d
purification nmethods 62. use eneral ly for i nog| obu) i ns (see for

i nstance V\Bteé(?)/&é%%SaQ\ﬂili‘é?leéqu%(’?ornﬁ _ af@HnB;g?e‘f%i%%%O‘h'er ). Exanple 6
5 Screeni NgeassdYohpre SISO NBHIRIINZENGa3CHEVFdYm&d tWEHTRInTRRE human
anti - SARS- CoV anti bodi es The SARS-CoV neutralization assay was performnmed on

Vero cél| $imascchEeer gagch Hunshrs egvestiannsindbyidwat He- colelut ral i zati on

assay were n t tyai geno,, pfet his strain
oo LuBL. 4Se gg’ggréga%%gés?%%&#{@ \? f%%S%“B?%&gﬂgggﬂﬂg%&%l. 5003) . Vi rus

st ocks of tHssestialhy, wedevider] igvlantieseweoé 4xd€8 T BiD/ptlagesb@¥dt i ssue
culture infective d ) i th i | cul.at ccqrding to the
6%%cte8 wggﬁ 5%%Mf@ %ﬁﬁ(ﬁ% Péﬁ%e% 5%%%g?%§fi€ 5%% é%tﬁPo \%

met hod of earman and Kaerber nown avet age skil'ted
per son. Regamdiuaanbnhwaina BhdweSARSZo¢ecdnbivbodi gt prpidige chrasikdelscr i bed
above were screened b serially 2-fold-diluytion_of the undjluted materi al

(2.5 mibnl 1CONtALPRATSFUPST RGN U YEF (aREEEi OR FLASA 509 bindim) A

neutral i zatd @A viik{eEc0fhe JAs VES Idd-dedi88 FREEHhTIEs oM dans e qf
reactivity of the antibodi es agai nst SARS-CoV in the screeni ng assay.

Conval escereldepdateponin SRR winscribed selection, the phage
antibody called SC03-014 was obtained. ScFvs of the phage

antibody SC03-014 were produced as described before in De

15 Kruif et al. (1995a and 1995b) and references therein (which
are incorporated herein in their entirety). The buffer of the
scFvs was adjusted to 1 x PBS.

Additionally, antibody fragments were selected from the

immune phage display library expressing single chain Fv

20 fragments (scFvs) (see Example 1 for the construction of this
library) essentially as described supra. For the selection
described below an UV-inactivated SARS-CoV preparation was
used. UV-inactivated SARS-CoV (Frankfurt 1 strain) was
prepared as follows. Medium from Vero cells which were

25 infected with O0.I. moi (multiplicity of infection) SARS-CoV
strain Frankfurt 1 was harvested as soon as cyotopathic effect
(CPE) was observed. Cells were once frozen at -20°C and
thawed. Cell debris was removed by centrifugation of the
harvested medium for 15 minutes at 3000 rpm. The obtained

30 supernatant was collected, spun again for 15 minutes at 3000
rpm and transferred to a clean tube. Subsequently,

ultracentrifuge tubes were filled with 10 ml sterile 25% v/v



was used as a positive control for the neutralization assay. In general, the
neutralization assay worked as follows. 25 pl of the respective anti body
dilutions were mxed with 25 25 ul of virus suspension (= approx. 100

TCI D50/ 25 pl) and incubated for one hour at 37C. The suspensi on was then
pipetted in triplicate into 96-well plates. Next, 50 pl of a freshly

trypsi ni zed and honogeni zed suspension of Vero cells (1:3 split of the
confluent cell nonol ayer of a T75-f|ask§8, 30 resuspended i n DVEM cont ai ni ng
10% w v FCS and antibiotics, were added. The inocul ated cells were cul tured
for 3-4 daglycarol31G 8R4.ob8enlenf ddid rleaeretiheudeved obpmemanfganttlgpat hic 63

effect (CPE).,.CPE was,conpared o the posit.i control (virus inocuyl ated
cells) anc?#?elda?tdi Ve ggﬁt E@ygel(' c%siq-‘r%odp&lagfieﬁﬁecgﬁlﬁg%? "ﬁgﬁ ecsb‘mﬂ e’{log gbsence
of CPE i n mgurdshditvldyaboceph a€W tairia wagedihbneswas poodectTin (= 100%

titer reduction). 5 The highest antibody/serumdilution giving protection in
66% per cetHPEFPa@ s "RasIHBFIFRA AP fdenddEral PSTAGE Y8 Hody titer. The

exper i @entré/ﬁl(%:g%%tegr ARd1t RT eent iv@Sed N (1ol R @2t §-uEsegu Tab es) 1A, B and
C. The 1gGs 3-014, CR03-022, a negative control 1g¢G and a positive
control scQEhf 2OM AM1NaChRARAt § kgitedrvarte BOsCedVNedt, SRS ransranded i zi ng

activity. wilded 9o3heRs LLom Jobl e PR apd ot ot 1hepl g CA14 and

CR03- 022 di'splayed significant neutralizing activity I gG
neutral i zesadikeiBnNaBBOUBH0 1nst ramax 306 intgr.s Sobsedidént hyl)tiory 28 n=2) in

t he above descrjhed assay, The 3. 22.19G. neutralized the Frankfurt 1
Strain at SSUSF ToF 555 FRESHSe o0 ATIR3T VitReE Pl br St Lot Rand o 11 nal
anti body deidncel bfFatih@Bcednceptvad itablnshba,t tEsuehesl dLimed | of 2.4
pg/m (n=2) and 4.9 pg/m {:nzl for CR03-014 and 9.8 pg/m (n=2) and 19.5
pg/ i (n=PnadiveRed- 53BS-taViPeeRatpitl s WREseu28dcbrEcht¥Ei®HNns both
neutral i zingAntipedi. es may be suitable in the prophyl axis and/or treatnent

of a condition resulting from a SARS-CoV infection. Additionally, different
SARS- CoV strai dg wensrassdteothe selections described supra no pre-

subtraction using heat-inactivated fetal bovine serum coated

15 Maxisorp™ tubes (Nunc) was performed. To the SARS-CoV coated
tubes, 500 pl (approximately 10 cfu) of the immune phage
display library expressing single chain Fv fragments (scFvs),
one volume of 4% PBS-FM and Tween-20 to a final concentration
of 0.05% was added.

20 For the immune phage display library selections which
consisted of a single selection round only, binding was
allowed to proceed at 37°C or room temperature on a slowly
rotating wheel at 37°C followed by an incubation of 30 minutes
without agitation. The following selections and washes were

25 performed: incubation at 37°C, washing 5 times with PBS
containing 0.05% Tween-20 (PBST) and 5 times with PBS;
incubation at 37°C, washing 10 times with PBST and 10 times
with PBS; incubation at room temperature, washing 10 times
with PBST and 10 times with PBS. Bound phages were eluted and

30 processed as described above. Phages derived from individual
colonies were tested in ELISA for binding activity to SARS-CoV

coated to 96-well plates. In the selections from the immune



eval uate the potency and breadth of protection of the anti- 25 SARS- CoV
anti bodi es. The SARS- CoV strains HKU 36, HKU 39849, HKU- 66, HKU 61567, GZ43
and GZ50 were passaged on FRhK-4 cells for two or three tinmes before
testing (see Table 13). Strain HKU 61644 was passaged on Vero cells and
tested after passage 1 and 15. The SARS-CoV neutralization assay was
perfornmed on 30 FRhK-4 cells as follows. A 500 pl stock solution (100 pg/m)
of anti body was prepared in maintenance nmedium (MM NMEM suppl enented with
1% wv FCS). Fromthis stock solution 2 64 fold-serially_ dilutions were
prepared. PG5 d%FBLLLRys FRF?EH &(ei 9557 mn)tlﬁﬁgyaaai@%?nsﬁ T4 s 96- wel |
pl ate fromaMiaGheqllO pl was taken and m xed with 110 pl MMin each of the
nine subsequent wells. 110 pl of the tenth well was discarded. This 5
resulted in ten wells containing 110 pl 0.2-100 pg/m antibody. 110 pl of

the anti body, giJ;utison was mixed with 110 pl of the different SARS-CoV
i sol at es atﬁ{r—écmtentration of 2000 TCID5O/mM with the titer cal cul at ed

accordi g t\eiiddatioet bddtbe REBE-Grd desmich cowsiichlesckadmnphage he skilled 10
artisan. Atathjbs tage, in a 220 pl volune, antibody concentrations varied
fromO.1 torS"LO1 ;?é’/slr'“?fs in the presence of 1000 TCI D50/ m SARS-CoV. The
96-wel | pl ate corilaceedgstihgleathaodHage ushitibotiieesthas peed nsthaied f or
1-2 hours at 37C. 100 pl of the antibody/vi ruséglé'xtures_mere added in 15

|
quadr upl i cat®® ¥§¢ REFFENFr IRTGE LR RPIE welere; Vadadataft 4R eEL PP RPT

cont ai ni ng gonfilryent yFRIKz4 sehlisnd ntd QG PluvMyhapd i vhPedbairg-&by 37C. During
this final incubation step, 100 | D50 of SARS- CoV was present in the

presence ofPraRAMEGIPn poAPAREAad$ oRss e Fubrem 8ddstienakblyg/He The
|1 |t C f h | t 72
celI's were 20, Ec\%&?ﬂcgi&sééea%%é’@f& ved.d ansh ‘Eegﬁ%g Aﬁ%@{tf‘&%%ﬁﬁ a

and 96 hours. to a positive contro at ed
cell s) and Hnets.i Feorcthtisoputpest s il ibatisd cnivhteMVBBREYJoV The anti body
neutralization titer was dete Lned as En_:t.he][1 concentration ﬂfa anti bady which
Gave 100% drORAE G P t28 b nESHURLTARIT e "881 FoBGETP B ThE Honot! onal
anti - SARS- GMSA plates. After coating, the plates were blocked in 2%
15 PBS-FM. The selected single-~chain phage antibodies were
incubated in an equal volume of 4% PBS-FM to obtain blocked
phage antibodies. The plates were emptied, washed three times
with PBS, after which the blocked phage antibodies were added.
Incubation was allowed to proceed for one hour, the plates
20 were washed in PBS containing 0.05% Tween-20 and bound phage
antibodies were detected (using OD 492 nm measurement) using
an anti-M13 antibody conjugated to peroxidase. As a control,
the procedure was performed simultaneocusly using no single-
chain phage antibody or control single-chain phage antibody
25 directed against thyroglobulin (SC02-006) (see De Kruilf et al.
1995a and 1995b). Both controls served as a negative control.
As shown in Figure 1, the selected phage antibodies called
SC03-014 and SC03-022 displayed significant binding to the
immokbilized UV-inactivated SARS-CoV preparation, while no

30 binding to FBS was observed.

ExamEle 4



anti body CR03-014 conpletely neutralized 100 TCI D50 of all tested SARS-CoV
isolates at a concentration of 12.5 pg/m (see Table 13). This indicates
that anti body CR03-014 is able to neutralize a variety of SARS-CoV
isolates. 30 In an additional experinent the SARS-CoV neutralization assay
was perforned as described for the Frankfurt 1 strain supra to determ ne
syner gy between SARS-CoV neutralizing 65 antibodies CR03-014 and CR03-022.
St ock solutions of antibody CR03-014 afi CR03-022 of approxinmately sinilar
potency were mxed in different ratios. To conpensate for an estinmated 4

ti mes hi ghthanzottendygadfoCROS- D¢l xfimaspecti 6§1CRO3r 022RS+HeV5 CR03- 014

anti body stock_solutjon of 2.5 [, s diluted 4: fold to 62 [m .
Subsequent |y, grs?f’f“b%h?/ E?é%g‘fﬁ%r%ne(flég%:%?lﬂg;ewg?%l% foeht nalﬁfgxfcg'l | owi ng
ratios (m¢ddime AlofBRE3p0d4midWNICRAI- 0B2alA080 andl Xhté Bedt iddR03- 014 10%
CR03-022 90% mixture C, CR03-014 50% (CR03-022 50% m xture D. CR03-014 10
90% CRO3-T9'eD697 YRYCnfXteFBined @Re9rdind1680F Lene3r ot gpiausfren t he

ant i bogdi esrd nfikg eBLXHHT §8qhaYEe b fddiet Kvevef fest1ndifg Pdadiias sthoul d
neutralize SARS-CoV at the sane titer as the individual antibodi es present
in the nmi @ihess fovhehonhng) apdllrstiSéd 3-Aldhandi KEGP @2 havke sshyiferidi stic
effect, t L%t yre h Tl i . at i ister as the
i ndi vi dua:&g?il)ggéi'gg %?éséél‘?&dllﬁn 'eg%rﬁ étgﬁﬁé\sg?l%ie/y n%lg P% [ zélt%éolrg?assay was
per f or med dfagueaces dfi phecatBvavetdld edas$Ci8s0l 8 badd abo¥e-0Thearesstidawn of both

assays wer.e Lhed,  Protecii of at _|east 66% percent. of the l's (4 of
The b 20 v 2% aBF By o st Gett o At one *RRapPaF 0 hy abes bhynd W © (The
neut r aloi Zajdn@n ideheh 8yof sébeTsEPRistre IM, X Wil @SaRE €SSNOMnat s iftedd &,14. From
Tabl e 14 can_be deducted that the mixtures had the following titers:

m xture ACEPeLy urBiptens@. VIRAGE SedrenseoPireqt¥vir £3bnigige and
m xture EpchGed kaRbiBRS Afccalbi G@Rcbdedihhahys wber ot ingg j pagies vere

tested in conbination (mxtures B-D), the neutralizing titers were higher
t han t hoséidayry aheiibo@)PREROSPASH tirh sSCRF3LbR2scFvs specifically

binding the SARS-CoV preparation are depicted in Table 11.

15
Example 5
Construction of fully human immunoglobulin molecules (human
monoclonal anti-SARS-CoV antibodies) from the selected anti-
SARS-CoV single chain Fvs

20 Heavy and light chain variable regions of the scFvs

called SC03-014 and SC03-022 were PCR-amplified using
oligonucleotides to append restriction sites and/or sequences
for expression in the IgG expression vectors pSyn-C03-HCyl
(see SEQ ID No:96) and pSyn-C05-Ck (see SEQ ID No:97),

25 respectively. The V, gene of scFv SC03-014 was amplified using
oligonucleotides 5K-1I acctgtctcgagttttccatggctgacatccagat
gacccagtctccatcctee (SEQ ID NO:98) and sy3K-C gctgggggcggccac
ggtccgtttgatctccaccttggtece {SEQ ID NO:99) and the PCR product
cloned into vector pSyn-C05-Ck. The Vi gene of scFv SC03-022

30 was amplified using oligonucleotides 5K-J acctgtctcgagt
tttccatggctgacatcgtgatgacccagtcteccag (SEQ ID NO:100) and sy3K-
F gctgggggcggccacggtccgettgatcectecaccttggtece (SEQ ID NO:101)



i ndividual ly. Together, these data indicate that antibodies CR03-014 and
CR03- 022 exhibit synergistic SARS-CoV 30 neutralizing activity. In yet

anot her enbodi nent the SARS-CoV neutralization assay show ng synergy

bet ween the anti-SARS- CoV anti bodi es was 66 perfornmed on FRhK-4 cells (ATCC
CRL-1688) as follows. The SARS-CoV strain called HK-39849 (GenBank
accession nunber AY278491) was used in g titer of 2x103 TCI D53/ m as
calculated according to the nethod of Reed and Muench known to the 5

aver age skilled, per t.i - SARS- CoV anti bo screened by
serially 1378 FBE P%BI%E?%#FFﬁgﬁﬁFﬁféﬁﬁﬂcgecﬁﬁﬁl%%¥?Rﬁ§g19§bVW %¥f§
with antl bls%tqluéhc&afét NGl BtcéhstGaganteatb 08rof 1280 el rdidgiddition range
200 - Cﬁ% in duplo. Four different cg£303|t|ons wer e tested:

3nﬂér

ant i body d1Berhpl GRRRIAHIGHN et ithedy<ERbed 02pt 1 9/ viGuaepgs e6ntr ol
1 9@ anti hody, sapd-g0k i hodi es, ;30 CRIG:0821 40, cardiatg on (start

concentration 200 pg/m of eac antlboé 110 u of virus suspenS|on was
m xed wist h att@gpktogashect es@emquggﬁeeegbtgahggmmm atﬁEQ S‘AR$10::d\@2

anti body di| t|o and 15 |ncub ou of this
lispens) on Vs Yo B pet PR Rtk et et e e ddaund eRiatiopl at es
cont ai ni ng amQSQ%)noaib&entvgmyyabayef oEFTrRIEG A 0 [vWeeden ahiPQ i fakedVYEidge
FRhK-4 cells were cultured at 37C and observed after 3-4 days for the
devel oprent°ldgoapgleebrdgaget otpdt éd:Cttat?@tﬂﬁetb%‘é‘???%g%‘b?ﬂ?%qg‘“@ﬂ rus

i nocul at ed LagRd: 5§ty erp arntIoal)S ahaPgk3inecyt t € dEaggctel | s
i ncubat ed ﬁﬁﬁﬁkgrg§onb?§agt %ntlbody o%l?) The co glIetetgg encéﬂaf CPE in

an i ndivi AigalgacEPrCcaay Ly Bt IRec it dared (@EQpiBt ¥et1oh) ( =Thoosafiqnerthe
reduction). C-ﬁh rOANEERT % e L 0o ciR Naf 'V%QB'OQ Eégﬁgéé -ZPT’(igsaﬁ@ed to
€ y ou a

guantitate syn rglstlc effects as describ evi ous nd Tal al ay,
1984). Accordilegtiidet bequenceptwere cwdiifiad encordfag@nts statdaradduce an

o 1 e e, RAE!CATEL P B shIShE SRTEESIAZ L OnS 1 e
The resulting expression constructs pgGl03-014C03 and

15 pgGl03-022C03 encoding the anti-SARS-CoV human IgGl heavy
chains were transiently expressed in combination with the
pSyn-C05-VkI ({Vy SC03-014) and pgGl03-022C05 (v, SC03-022),
respectively in HEK293T or PER.C6® cells and supernatants
containing IgGl antibodies were obtained. The nucleotide

20 sequences 0of the heavy chains of the antibodies called CR0O3-
014 and CR03-022 are shown in SEQ ID NO:106 and SEQ ID N0:108,
respectively. The aminoc acid sequences of the heavy chains of
the antibodies CR03-014 and CR03-022 are shown in SEQ ID
NC:107 and SEQ ID NO:109, respectively.

25 The nucleotide sequences of the light chain of antibodies
CR03-014 and CR03-022 is shown in SEQ ID NO:110 and SEQ ID
NO:112, respectively. The amino acid sequences of the light
chain of antibodies CR03~014 and CR03-022 is shown in SEQ ID
NO:111 and SEQ ID NO:113. Subsequently, the recombinant human

30 monoclonal antibodies were purified over protein-A columns and

size-exclusion columns using standard purification methods



30 the same effect as the mxture (ceffect) is 1. This sumis the C. Wen
this sumis lower than 1, the agents act in synergy. 67 For a two-conponent
system as in the present study, Cl is calculated as follows: O mxt C2m xt
5 ---------- L =1 Cdeff Ceff Amxt is the concentration of
the first conponent in the mxture which leads to a certain |evel of
inhibition (f), 10 cleffect is that concentration of the first conponent
which alone (in the absence of the secbhd conponent) will result in the
sane inhibitory effect as the m xture of the two conponents, and c2m xt and
c2effect arsed genesaléypbodi hgnumnoricantliatsi dessef 6ort hessagomdi@onponent . 15
To determ f.or antibodies nd CRO3-022. the neutralization
assay was %g/réagﬁ)r%ea'hég da2ct i BREP AL gbyﬁﬁ%fagfagcﬁeﬁ??%}?)zatl on of 100

TCI D50 of strain HKU39849 was reached at 7.6 pg/m for CR03-014, 50.0 pg/m
for CR0O3-022 and 2.4 pg/m of each anti body when added in conbination. This
20 out comeE¥FEAG € in a C of 2.4/7.6 + 2.4/50.0= 0.36. Fifty percent

neut r alg Zaééz%fbﬁ’ﬁ% %%B!a?V?QraSAﬁSQCdX@/HEutfz%&lQRQg Qéﬂxm@ 3f|09/ m for
CR03-022 and 1.7 each anti body when ed in COITbI nation. This

results i m%c@bl@ﬁnt PuBag anti- smcz:ﬁf @m34bothgs, at both 50 and 100%
TEUL 7o s, RaNSk UG NED L WaSOHAE BSPLBRel LV O
agai nst SARS-1G0(ATECanpLesY) BOTI& r&hHBg-cm‘v antrbi bARGsadt ibothes to SARS- CoV,
A Cov SIS MLALSLD andlraanenis, Whergel 68 LA LIS deteCt
of ELISA picﬁx_tpe.%t\ée@@noﬁeabgdtm@rmﬁﬁn Weleh EMWT.-Aa€hby 8& 68l SARS 0\
preparatlcnkédlsl5) (Rickerts et al. 2003). Virus stocks of the strains
were used in a titer of 4x10° TCIDsg/ml (50% tissue culture
infective dose per ml), with the titer calculated according tc
the method of Spearman and Kaerber which is known to the
15 average skilled person. Recombinant human anti-SARS-CoV
antibodies produced as described above were screened by
serially 2-fold-dilution of the undiluted material (2.5 mg/ml)
in PBS starting from 1:4 (dilution range 1:4 - 1:512). A
neutralization titer of 2 1:4 was regarded as specific
20 evidence of reactivity of the antibodies against SARS-CoV in
the screening assay. Convalescent serum from a SARS-patient
was used as a positive control for the neutralization assay.
In general, the neutralization assay worked as follows.
25 pl of the respective antibody dilutions were mixed with 25
25 pl of virus suspension (= approx. 100 TCIDsy/25 pl) and
incubated for one hour at 37°C. The suspension was then
pipetted in triplicate into 96-well plates. Next, 50 pl of a
freshly trypsinized and homogenized suspension of Vero cells
(1:3 split of the confluent cell monolayer of a T75-flask),
30 resuspended in DMEM containing 10% w/v FCS and antibiotics,
were added. The inoculated cells were cultured for 3-4 days at

37°C and observed daily for the development of cytopathic



50 nmM bi carbonate buffer pH 9.6. The wells of the plates were 5 washed three
times with PBS containing 0.05% Tween and bl ocked for 2 hours at 37C with
PBS containing 1% BSA. Next, the antibodies diluted in PBS containing 1%
BSA were incubated for 1 hour at roomtenperature. The wells were washed
three tines wth PBS containing 0.05% Tween and i ncubated for 1 hour at 10
roomtenperature using a nmurine anti-Hu-}gG HRP conjugate. Devel opnent was
done with 0-phenyl enedi am ne substrate, the reaction was stopped by the

addi ti on of M H an he_absor banc neasured at 492 nm_,As shown
" i gure. SEERE BoBEbe. CRBOYER £ AR RNCE 05D nBP B bOrh SHERA e B Biond: ng
15 an i nactiinsatued tSAREe Oo¥) piePaiidtdvd RohkkSAsi ImeeRt idstulsaxadd negative
control 1gG which was directed against an irrelevant  antigen. To detect the

target of t9%d18nt THEdFeBPERER- TP ERGZE 6222AnbPAEY 1Y ¢R lassay was

used. Singl&1$haknyRbager 2Reandd oo t3ER3-(Q14080d: DLOS- Q22 ¥ersh)yanal yzed
for their ability to bind HEK293T cells that reconbinantly express

prot ei n§ ofTheARSgliswt FatikedyesrrwWEKEI3Tical péviegerrotepsieetied % h a
pl asm d caryi a ce. & i_ng h ke p i rom
;fe\éc%gllgr Sgk 8%?5?‘959 &e@h'}Fe%g ay tthteo eubk if‘1£§%%r£r§’§lgﬂwc§h

SARS- CoV strain or w contr vector. tonmetry
anal ysi s, dingre- Chai axpphagentanta Hqeéi o rveede threst tbhes ki i @ini cegiseal

vol une of 4% PBS:-Mfo 5 mnutes at_4C prjor st.al ni of the
transf ect ed(gﬁgﬁeéeﬁ?éf g]h n%l@cker"epﬁz?&é‘ gﬁbgﬁhgﬁeé%{;@&%a’dc?ed to nmock
transf ect echddafd 3T ceaklks1 ango HEKZD JN gerlilts v30 cbhansi esé eein Wt din the SARS- CoV

S protein. The binding of the single chain phage antibodies to the cells

was Vi siifal i e -PasiiRgtavBret tasted P maARSVES VaRerbEa YL ¢ Tatt aC i %69

Bi ot echnol ogy); f ehlaved By 45 et digd-Dhy eoehkththd 1468 ¢RE3-07F hown in
Figure 3, the single chain phage antibodies SC03-014 and SCO03-022 were

capabl e of GROUFHOZG dpiskéayedansieit erhrHEKRZIRTadaklisg ahkiedsy ndlhe nding to
mock 5 trangfectad HEK2RZTCE] | e 4B OB NG A1 CQ0LL0L SENGl & Ehal
128 (n=1) or 256 (n=2) in the above described assay. The CR03-

15 022 IgG neutralized the Frankfurt 1 strain at titers of 32
(n=1) or 64 {(n=2). These titers correspond to final antibody
neutralization concentrations in the tissue culture well of
2.4 ng/ml (n=2) and 4.9 ng/ml (n=1) for CR03-014 and 9.8 pg/ml
(n=2) and 19.5 pg/ml (n=1) for CR03-022. In the light of these

20 concentrations both neutralizing antibodies may be suitable in
the prophylaxis and/or treatment of a condition resulting from
a SARS-CoV infection.

Additionally, different SARS-CoV strains were used to
evaluate the potency and breadth of protection of the anti-

25 SARS-CoV antibodies. The SARS~CoV strains HKU-36, HKU-39849,
HKU-66, HKU-61567, GZ43 and GZ50 were passaged on FRhK-4 cells
for two or three times before testing (see Table 13). Strain
HKU-61644 was passaged on Vero cells and tested after passage
1 and 15. The SARS-CoV neutralization assay was performed on

30 FRhK-4 cells as follows. A 500 pl stock solution (100 ng/ml)
of antibody was prepared in maintenance medium (MM, MEM

supplemented with 1% w/v FCS). From this stock solution 2-



phage anti body did neither recognize the spi ke transfected HEK293T cells
nor the nock transfected HEK293T cells. These data suggest that both

anti bodies are directed against the S protein of SARS-CoV. 10 To further

| ocalize the binding sites of the antibodies wthin the S protein, an assay
was performed wherein the antibodies were analyzed for their ability to
bind to portions of the S protein of SARS-CoV. The nucl eotide and am no
acid sequence of the S proteinis showf* i n SEQ I D NO 114 and SEQ I D 15

NO 115, respectively. DNA coding for the N-term nal 565 am no acids
(portion celddes363)]ywdslutbore vera pyeperBdnHl20f nhgaeock | mbﬂcﬁapt

(Havenga ehc(gq |”§d/%‘gg%)ﬁﬂ§h%l%%/\@slﬁ?@g |Oe(1nb¥1 9|6n§g; |(€ %1_; %hg dyéﬂ nker of

t he vector (I'nvi't rogen
pAdapt / nyctHi s11CwasAtaRehr agdamix@d)rwmparldl ng MM am @mcmcbﬂ t}eslrdiues

318-510 of the S prot tion called 5318-510) was anplified nSgene
SN ust P ReSrEG BRIL ol e prrirae SRtk ¥pTRees g Garaed.
cct ggaa,ttCﬁéeﬁﬂtt%p%aﬁehcaswacgo&aﬁra Il@oNﬁhlcl@Gé -a00 pofbad spi keRevsl O

- gaagggccct ct agacacggt g(gca QID 25 117 The resul ting fragnent

was di gest@igady -EA3RI bXbaf t%oﬁftﬂléﬁ@d' |dml@tp>mwgé)/mt§e¢+ﬂslwtbl% el d
pHAVT20/ mye %'ﬂ%@ﬁgﬁ géﬂt SRS ¥y ueehal %XQEeﬁsbgﬁc&%t;%@%%f 5318-510

fused to''t sequence was under contro man,
ful'l -1engt2Q00 MEMsatre- eartlhy tﬁWthtenoc@IcuIaM@d raa:m:@frdanlgoras 8Bewer e

f d | 1 dard
nghgrgﬁesl r‘L}Jh-"%ieg%gp-rllg‘gf:‘@l ﬁng ??/ecc'ih S}él t ex \%\‘é?’gl gge }F‘%a;f}?@ ?iom culture

super nat andrirsaer atpthiti edafe pmo G zzunl Tpllr fosuper naﬁaﬂbo@gsl ng Ni - NTA
(Q agen). An ELISA to eval uate binding of antl bodies to the S protein
deri ved f?%‘ﬁ%?é?ﬁ@%ﬁp@?%?ﬂeﬁ%& Gof ItoWs0 WaY' R &R Ehe LT Here

coat ed oves @C1W,{ > Sagerloodn! imay 96 251 Pl den 38 calfn ol @ﬁébonat e

buffer pH 9.6. The wells of the plates were washed three tines with PBS
cont ai ni nRWL FBAYIWEEH Sandxbhoekedr s arrednawbaitsdafo87E-%i feurBSAteont ai ni ng

1% BSA. Th?7%§]ﬁ§mﬁ%ﬁt8? the antibody/virus mixtures were added in

15 quadruplicate to wells from a second 96-well tissue culture
plate containing confluent FRhK-4 cells in 100 pl MM and
incubated at 37°C., During this final incubation step, 100
TCIDsy of SARS-CoV was present in the presence of antibody
concentrations varying from 0.05 to 25 pg/ml. The cells were

20 cultured at 37°C and observed for the develcpment of CPE at 72
and 96 hours. CPE was compared to a positive control (SARS-CoV
inoculated cells) and a negative control {cells incubated with
MM only). The antibody neutralization titer was determined as
the concentration of antibody which gave 100% protection of

25 the quadruplicate cell cultures. The monoclonal anti-SARS-CoV
antibody CR03-014 completely neutralized 100 TCIDsy of all
tested SARS-CoV isolates at a concentration of 12.5 pg/ml (see
Table 13). This indicates that antibody CR03-014 is able to
neutralize a variety of SARS-CoV isolates.

30 In an additional experiment the SARS-CoV neutralization
assay was performed as described for the Frankfurt 1 strain

supra to determine synergy between SARS-CoV neutralizing



with anti-myc anti body were incubated with the nmyc-tagged fragnents S565 or
S318-510 diluted in PBS containing 1% BSA 10 for 1 hour at room tenperature.
The wells were washed three tinmes with PBS containing 0.05% Tween. Next,

t he anti bodies CR03-014, CR03-022 or control antibody diluted in PBS

contai ning 1% BSA were incubated for 1 hour at room tenperature. Detection
of bound antibody was perforned as 15 deggri bed supra. As shown in Figure 4,
ant i bodi es CROS 014 and CR03-022 were both capabl e of bindi ng to the S565

and S318-510 ut.not_to trol t agged anti gen.
A contr ol a?rﬂtill?é’ %Rﬂgtbﬁ) %??d]% ({ E t ﬂnﬁr‘a%r ’?‘gﬁi‘éﬁ’k t he
affinities cuioat—rmq4alahubqgloesofamroﬂchﬂspmlra@tteayt hem$5§5 poe@IeNtwe e

titration of 1gG .concentration was performed (by diluting the antl bodi es in
PBS cont ai MAFHH" BERFeTEBE| BAetP Dy Hh FAMPSASaECdESEr fRedS BRI M trati on

of the nmONOGlaNd;gRRE BedbReySHPVERLIAls CRAB2GLA aBdcRi¥30922 riound S565

with approximately 'simlar aftinities (see Figure 25 5). To |nvest|gate
changes %of %%ﬂlt‘ll @@tabOéYpé‘s}@@bI%Ollﬁ‘@(mamfs -&f mgymérggs dhbulkel for

CPO% Par b0 928 DA N0y SEOSI ) YerRnBIULRBBCRYE| doh Gl ppOTDI Nant

receptor bi n ragnmen ‘0 Was investi gated by neans of
Bl Acore ar@ﬂ?yswa:e Buxkdc énpths nbol I@sonanet iasal(yndesuver B: peRéDriedd at 30

25C on a BI r 0qQ'. sensor chi ps r.ynni P were from
Bi acore AB (f& 6:3%03 %%&% S n@nta{b%ﬁ%qﬂgg géﬁ@ 9216\_16@0 mobi | i zed
to CVb chi pisidg can cROBRE1415091PEROG- qE20GRAYT ﬂus{eaubtnngcmazaowsloonse

| evel of approxi matel)é 1,000 resonance units é netic ana

per for M t P ket oA 9E 2t RE%As2BE| BEX IS dt'e (RO 014 é@@%r aFB%?I'Oil%lt(é% X kd)
constants apgkd hgafd fn't'l'bb}ﬂlég[)lnofzhé hﬁhi@ﬂ%@ R énaﬂhhhggﬁéseff@@{ eLor e a

concentration series of 0.4 to 250 nM 19gG was prepared using two-
di lutions |thEHBS—>EIEre$ar$]bIO§éd nenbrahlzetFRIEoFu plti @étﬁesameatit@w aate of

30 ullmn GO SEIANENTST 20, 015806 At Gt WTR 5o Se T hen ThE SOTSO"

chip surface wds Tegenera Se o
antibodies in the mixtures have a synergistic effect, the

15 mixtures should neutralize SARS~CoV at a higher titer as the
individual antibodies present in the mixtures. The
neutralization assay was performed twice in triplicate wells
as described above. The results of both assays were combined.
Protection of at least 66% percent of the wells (4 of the 6

20 wells tested) was defined as the neutralizing antibody titer.
The neutralization tlters of the separate mixtures are shown
in Table 14. From Table 14 can be deducted that the mixtures
had the following titers: mixture A, 64; mixture B, 256;
mixture C, >1024; mixture D, 256; and mixture E, 16. From this

25 can be concluded that, when both antibodies were tested in
combination {(mixtures B-D), the neutralizing titers were
higher than those for antibody CR03-014 and CR03-022
individually. Together, these data indicate that antibodies
CR03-014 and CR03-022 exhibit synergistic SARS-CoV

30 neutralizing activity.

In yet another embodiment the SARS-CoV neutralization

assay showing synergy between the anti-SARS~CoV antibodies was



10 NaOH. Biacore evaluation software (Bl Aevalution, July 2001) was used to
fit the association and dissociation curves of all concentrations injected.
The individual KD for CR03-014 and CR03-022 was determ ned as 16.3 nM and
0.125 nM respectively, the KD for the antibodi es binding sinmultaneously as
5.71 nMand 15 for binding of CR03-014 to CR03-022 saturated S318-510 as
14.6 nM Conpared to the dose reduction indices of 3 and 20 for CR03-014
and CR03-022, respectively, neither si nBf t aneous nor sequenti al bindi ng of
t he nmonocl onal antibodies resulted in changes of KD which could explain

t heir synargfifsiimed20nnEBhKaf i géhtg atTGn CRAr-3d6§R) caspie bl pwe. BTheli ng To

further e I.b in r

conpetiti )(;E%l%’_—l%gyl%&Q?l%}hglgﬁgggﬂgg%fqg&g%e%éghen%g%&%l%@r %’&n%% Capt ur ed
5318-510 w7gi@ibawed wsel imoa-isittar atf aglai’rumul‘.&,omlbas)t¢ai1yd1altarécantl body
w t hout 25 conpetin n{i bod the presence of 1, 5 25 jag/ m of
conpeti ng %ﬁﬁqr%&(‘i‘;? %8 F?‘Bo’ﬂ?‘y@é?“g dcRes. Hysngh EBﬂY?oFO i body). Bound
bi oti nyl ataek e BrdY 19aSpdesest efhdMiHihanS bheBt BXREL Do ¢ ORh kiss @tk HRP ( BD
Phar m ngen) and devel oped as _described above. Figure 6A shows that binding

of nonocl difle 3CrerNEdoly ERpRebiv Wb firddrdddeliPA LheMPiREIANCDT excess
| abel ed ymyy t 0 6B sh
unl abel e g@l QB Qg%l &éggénggnir{ CMEM; éﬂfm 'p @%1§§9§y art fAPW€ HB shows

t hat bi ndi ng ant i bo 2 was una ect In the presence of
excess unlcamedeeldtrmﬂool oﬁaEOOam/hbbd(ﬁJdorttllooI reangan?{Hody6 CROB3 O0dl). iAs
expect ed, d| n h b|

d - -
effectivel “ed (?é]& 8§ %ﬁe?? u?ﬁ’ esl1ec O%S%Fé?pg?gge%ggng%%ﬁ:c%ﬁ_and 5

B). Thase amwddivdamramsy;ahﬁtiﬂsrady tdr® 2izbadide s i €ROB1 Pl dc aith-o CRR31022 do
not conpete with each other for binding to the $318-510 fragnent and
recogni ze TRt PAAsBPREPOIHRM- C&%%éf AG%epRPEpRe2 B coMPinahitese

findi ngs, gsrt&n;t 'c%%@lén%%ﬁg%ﬁmtﬁ#'@rﬂa%f 3 cperhes Bedy) Anii@%le&ﬁ CRO3-014
and CR03-022 were coated overnight"to mcrotiter wells at 5 g/nl in 50 nmV
bi car bonatiglrus suspension was mixed with 110 pl of the respective

recombinant human anti-SARS-CoV antibody dilution and

15 incubated for one hour at 37°C. 100 pl of this suspension was
then pipetted two times in duplicate into 96-well plates
containing an 80% confluent monolayer of FRhK-4 cells in 100
pl MM. The FRhK-4 cells were cultured at 37°C and observed
after 3-4 days for the development of CPE. CPE was compared to

20 the positive control (virus inoculated cells) and negative
controls (mock-inoculated cells or cells incubated with
recombinant antibody only). The complete absence of CPE in an
individual cell culture was defined as protection (= 100%
titer reduction). The concept of the combination index (CI)

25 was used to quantitate synergistic effects as described
previously (Chou and Talalay, 1984). According to the concept
a combination of agents that produce an additive effect the
sum of the ratios of their concentrations in the mixture
(cmixt) to the concentrations of agents that individually have

30 the same effect as the mixture (ceffect) is 1. This sum is the

CI. When this sum is lower than 1, the agents act in synergy.



buffer pH 9.6. Capture of the 5318-510 fragnent, binding of biotinylated
anti bodi es and subsequent devel opnent of the ELISA reaction was perforned
as described supra. Figure 7 15 indicates that CR03-014-captured S318-510
coul d be bound by biotinylated CR03-022, but not by CR03-014.

CR03- 022-captured S318-510 could only be bound by biotinylated CR03-014 and
not CR03-022. This indicates that CR03-§14 and CR03-022 are able to bind
sinmultaneously to different epitopes within the S 20 derived fragnent
S318-510 a@ﬁ fur#he[nnre i ndi cat es that botp antibodi es b'nd(%ﬁ.different
non- conpet £ 1§ &pF¥3ped P& B Esnétr 48t FBR BAT TRl Vet 1%n ©f 45 ndi ng of
t he nonocl @aakuaated 25 SMRSW:HV anti bodies to variant S318-510 fragnents.
The diversity within the region 318-510 of the S protein was determ ned as
follows. A list containing nore than 146 genones or genes encodi ng conpl ete
human SARS- CoV phigfgagnents thereghMas conpiled. In 114 cases, an open
reading frame 30 encoding for full-length spike (S) protein was identified.
Al i gnnmefAt of the-sprke-am no atid resi-does-318-510 reveal ed 30 spi ke
proteins, in “hFEQfEhe regi on 318-?5%f@as not identical 73 to that of the
spi ke protein orf Strain Frankfurt see Cenbank accessi on nunber

AY291315), which was used herein as wld-type. The nmutations, strains and
Genbank nunbers are depicted in Table.15. To jnvestigate if CR03-014 and
GR03.022" 5 bount TPHEE SE by 0ie) GPTEIH LGP Bt FhEKEDRAE HETRRPRSRS o e

i sol ates, eiightireegRABhNBOAdSPike TeEt210 feagrestsifvasiends (#-,F and
variants H and |) harbouring the different am no acid substitutions as
shown i TaBeéfestwéeetrherrerRNtnativddrti bhe 4133B-5APPPReRnetitvari ant

G correspondiRg (iQ thE affes&auUsNae OfsLoHl aBhfBhe RS KerfOMs (Genbank
accessi on nunbers AY304486 - AY304489; see also Table 1, SARS-CoV SZ3,

SZ13, SZ16 tared s8F¢, inbsbetoryetifleatassgaher atadurFhef folve tW®ARS-1i ke CoVs,
uhi oh were | ol aLela T oMur 255000 083 ANYRR! Do CLHE! c8A SsSOMAY N the
concentrations for the second component. ’

15 To determine the CI for antibodies CR03-014 and CR03-022
the neutralization assay was performed as described above.
Complete neutralization of 100 TCIDsg of strain HKU39849 was
reached at 7.6 pg/ml for CR03-014, 50.0 pg/ml for CRO03-022 and
2.4 pg/ml of each antibody when added in combination. This

20 outcome results in a CI of 2.4/7.6 + 2.4/50.0= 0.36. Fifty
percent neutralization was achieved at 5.9 pg/ml for CR03-014,
30.2 pg/ml for CR0O3-022 and 1.7 pg/ml of each antibody when
added in combination. This results in a CI of 1.7/5.9 +
1.7/30.2= 0.34, Thus, at both 50 and 100% neutralization CI

25 values lower than 1 were cbtained for a mixture of CR03-014
and CR03-022, which indicates that both antibodies act in
synergy against SARS-CoV.

Example 7
3¢ Binding of anti-SARS antibodies to SARS-CoV, SARS-CoV spike

protein and fragments thereof.



15 N479K and T487S (see Guan et al. 2003). To this end, the above
substitutions were introduced in the pHAVT20/ nyc-H s A S318- 510 vector
using the Stratagene's Qui kChange Il site-directed nutagenesis kit
according to the manufacturer's instructions. |In case a sequence contai ned
mul tiple amno acid 20 substitutions, the process of nutagenesis, sequence
analysis and confirmation was repeated for every single substitution. To
rule out the introduction of additional ®frutations in the pl asm d out si de
the gene of interest, the nutated (592 bp EcoRI-Xbal) fragnent was recl oned
i n EcoRl - Xbal &ut ERZSAHMY TSy -irding PeantdobBRBgaptBeed bss vier e

t ransf ect i , i ndin 3z -022 was
eval uat ed%ér?e@g&suggzégggigéés(?d%%g%lbg géugfgisﬁsﬁg%ﬁh%%&eﬁ&
CRO3- 014 veasmteapableenathbi wilthgUV-oinartiaetedASERAAdoV var ¢pant st Hbmarich | to a
simlar exten s to . the w]d- e 30 fra nt .  Bi nding of 3-014 to
variant Py ElcelhorRea: Uit Rl dusse SHE HELTS! Shetne IR RIS to the
ot her fyagimiHest thecbi Rdinag #f iR Ghthanfihggoeoss Cri&Sd 4iha Th o30S,
N479K and T487S substitutions) was observed. Antlbod%(Zé CR03- 022 was capabl e
F

of bindi ngtl 12 Perirgnets318C st (Rifhwngaipdng LEnp Bstlentthss the

w | d-type - t 8: 51 f(ﬂg§¥ ool 98 € r L S: 4 hdi at
resi due hﬁ%ggggﬂgkgneg%eggaiﬁébga%i%g o] %%ﬁ83?glﬁsgeY%ﬁ%r1%?9%@%%5 c{/Ihbeing
part of thddimaditngosint tenpe CROSrE.1 Ly wieddisr werbywayhoi tired rpioretsant f or

t he correcgt..go r ion_of the.binding site.of -014 within the S
protein. é‘l‘lntglefy%ng?%ga}ntﬂ%ﬁo%g% inlgweeg‘a abl 86 bgﬁ%éi g%rt%\n}ﬁ%%ror%:l nant
fragmemnt s sonpasegdeebtagenosifgasimiriesd dues -Bh8I5EG0HRP @b i, SARS- CoV
isolates (as .described in Table nd i.n addition is al so capabl e of

bi ndi ng tcP%ﬁﬁ%ﬂﬂmegﬂRggﬁiQ@n?bﬁétéégﬁﬁiﬁﬂflﬁ§eggPFéBFeS?B?trQF%%uqﬂﬁn. and/ or
protecti on-agaiidn waARStEpYaSP) aties dduitdenenal 1 A5yt hadl ahky suitable
for treatnment and/or protection against hunman SARS-CoV isolates is a
conbi nat i dysgbamngel was measured at 492 nm. As shown in Figure 2
antibodies CR03~014 and CR03-022 were both capable of binding
15 an inactivated SARS-CoV preparation in ELISA in contrast to a
negative control IgG which was directed against an irrelevant
antigen.
To detect the target of the antibodies CR03-014 and CRO3-
022 another binding assay was used. Single chain phage
20 antibodies SC03-014 and SC03-022 were analyzed for their
ability to bind HEKZ293T cells that recombinantly express
proteins of SARS-CoV. To this end HEK293T cells were
transfected with a plasmid carrying a cDNA sequence encoding
the spike (S) protein from SARS-CoV strain Frankfurt 1 or with
25 control vector. For flow cytometry analysis, single-chain
phage antibodies were first blocked in an equal volume of 4%
PBS-M for 15 minutes at 4°C prior to the staining of the
transfected HEK293T cells. The blocked phage antibodies were
added to mock transfected HEK293T cells and HEK293T cells
30 transfected with the SARS-CoV S protein. The binding of the
single chain phage antibodies to the cells was visualized

using a biotinylated anti-M13 antibody {(Santa Cru=z



conprising both antibodi es, CR03-014 and CR03-022, as both antibodies are
capabl e of specifically binding to human SARS- CoV and the anti bodi es act
synergistically in neutralizing 20 human SARS-CoV. In other words, the

conbi nati on/cocktail of CR03-014 and CR03-022 conprises synergistic human
SARS- CoV neutralizing activity. An additional advantage of such a

conbi nation/cocktail is its capability afg neutralizing human SARS-CoV as
wel | as ani mal SARS-1i ke CoV. 25 Exanple 9 Generation of CR03-014 and

CR03- 022 e i o - I € i epi t opes
recogni Zedﬁ%@?i@ﬁéﬁ%ﬁ;ﬁ q%ﬁ?(@?gggy 3%??%%%‘?%?’&%6%%%# 3-022, escape
vi ruses of (C3Dt4R03-AH bsrarwth GROF-1gR2ewdy etlge neiratled.chiBien phagess f or

generating_escape, Vi ruse f CRO3- ' iven infra. T .prqcess for

gener at i ngaBE%bol‘g‘il‘?ﬁ rﬁtic;jss'o 1 %ﬁgég'gg%g%rei??&ﬁqa]ﬁlo R Rg B%gf’so
that 60 g/ gkarstéedesty HEKIEAd @130 whEgéad N HiusEihd *Aldodkespecti ve
steps. Serial dilutions lgo. 5 m) of SARS-CoV strain HKU 39849 (dilutions
rangi ng® f r SFRRBLactad MKl Gedd b yREdOMFERVRA ¢ dhstoditr AndiAgLlE20Mpi g/ ni
giving a Spndql O f SR} |0 GosTRLROLELIn P AHd ROMIORIZ QLRSS M) T or

1 hour at % CC2 before addition to wells containing FRhK-4 cells. The
virus was HEK39RH ¢olls trawh the tieskcskhasfected HRIROM FAF/S506I882¢ t hen

removed an I t W Wi i u ' I .cell e

| ncubat ed Fareos TS R Hhe AR bt O "Ee (lln o A B Le w20
pig/m in Prétain soedARS-Chwen, nedium of wells with highest virus dilution
showi ng CPE (cytopathic effect), containping, potential escape  \lruses was

har vestBd and oTOr CHF SREHATRRTIZS GPERBIALEY S SRR Rfudit] YR SHPPELCSanp! es
were freezghthaveghons et iSEr iadl akBadi Wik i 9ESFYEERI RiRRaried the nedi um
Virus dilutions were added to wells containing FRhK-4 cells and incubated

for 1-2 hodP§ibadiayy&us GoRinFachd ofr EbenE et 1 RO D RANG TR0 PgriFionwel | s
were then gyethaygdphbidh AGY QRO Bh8UnEDS Otk AndGnino acid

sequence of the S protein is shown in SEQ ID NC:114 and SEQ ID

15 NO:115, respectively. DNA coding for the N-terminal 565 amino
acids (portion called S565) was cloned as a KpnI-BamHI
fragment in pAdapt (Havenga et al., 2001) that was modified by
insertion of the polylinker of the vector called pcDNA3.1l/myc-
His C (Invitrogen) (vector called pAdapt/myc-His C)}. A

20 fragment corresponding to amino acid residues 318-510 of the S
protein (portion called $318-510) was amplified on S gene cDNA
using the oligonucleotide primers: EcoRIspikeFor318 5'-
cctggaattctccatggccaacatcaccaacc-3/ (SEQ ID NO:116) and
XbalspikeRev510 5'-gaagggccctctagacacggtggcagg-3/ (SEQ ID

25 NO:117). The resulting fragment was digested with EcoRI-Xbal
and cloned into pHAVT20/myc His A to yield pHAVT20/myc-His A
5318-510. In this vector expression of fragment $318-510 fused
to the HAVT20 leader sequence was under control of the human,
full-length, immediate-early CMV promoter. DNA transfections

30 were performed in HEK293T cells for transient expression using
standard techniques. The S protein derived fragments were used

directly from culture supernatant or were purified from



pig/m and incubated for 3-5 days at 37C/ 5% CC2. I|ndividual 20 escape virus
pl agues were picked using a Pasteur pipet, freeze/thawed once, and the
escape viruses were anplified on FRhK-4 cells. To anal yse the escape
viruses the following experinments were perfornmed. Firstly, to identify
possi ble nutations in the SARS-CoV 25 spike protein of each of the escape
viruses the nucl eotide sequence of the,SARS-CoV spi ke open reading frane
(CRF) was determ ned. Viral RNA of each of the escape viruses and wild-

type SARS-CoV virus was isol ated and, converted into_ cDNA bg standard
RT- PCR  SuB3teiiehtIUpernRé aaonashas NS A olRiggerdc| 88t E&dS8effenci ng of the

SARS- CoV' spi k4R dihAhdeb et Ant 196814 % i@l iSOEE*otEELHUB%r?véQOV\B the
results of the 76 sequencing data for the five EO14 escape viruses

obt ai ned. Ardgmerszapesypegfesmednadi frrblarnudleddsi ¢ RLESRI phabes posia i on
1385 (C tocggtim‘pet}nri%%@ kgth B ?Q@’Qf] gg .a_%g{%r ggt&ﬁ%égg}i Pnt8plymat poOsition

462 in the spiKke proteéin. par én n 1 oss of epitope
recognii i obicanxhorsaties dgfEet] pH 9l 6ssTiod wedllts @lfi raki phadksSHEBe Geakslimd

CR03-014. This indicate t next.to am agid 479, also ami.np acjd 462
o i ol vel IS T D Bt CORPRLOE ( (e THeEPopBAnPLPCRAREEREY  The
resul ts ofhéies sagwerd Rg tdabasf esntdenfrig a 22 .egaapael@svibases obtai ned
were as follows. Four out of five escape viruses_contained a nucleotide

nut ati on atippsanrtiomyssagtibody were ipgultptess witddths By¥cakPrAscdci d
mutation T B 15i0 354 { k t el zapdh y, e
neutrali za:tf%%gr%ﬁ? ndex (NI }Dr\/\gg@gets%gn”?ﬂg%%lé%f ?P%eggﬁtggﬁgﬁg !LE 1%§‘gnd E022
escapelvir isesl hour ks rmes tdmpepeduns. dhesedpes wereaweshefl theee

neutralization index <2.5 logs rocess, of deterninpi he NI is
gi ven bel oévlm?%rw%%if\%zggﬁéa\gp%ggegiJgkﬁ?eipwﬁe&ei?x\%s%}Iﬁeﬁflgéggd#%sr’ E022
escape Vi r OR@3-014,h dROS {0Ravbsocbhatoblarg/idodynstiaadedl 120PBO g/ m

ronoc onal oS04 bt V8o d3edelh, BhLLLESRPCILYS gieps, The pneutral izt or

temperature. Detection of bound antibody was performed as

15 described supra. As shown in Figure 4, antibodies CR03-014 and
CR03-022 were both capable of binding to the S$565 and S$318-510
fragment, but not to an irrelevant control myc-tagged antigen.
A control antibody did not bind any of the fragments.

In order to rank the affinities of the antibodies for

20 binding to the 5565 fragment, a titration of IgG concentration
was performed (by diluting the antibodies in PBS containing 1%
ELK), followed by an ELISA as described above. Titration of
the monoclonal antibodies showed that CR03-014 and CR03-022
bound S565 with approximately similar affinities (see Figure

25 5). To investigate changes of affinities as a possible
mechanism of synergy, the Ky for CR03-014 and CR(03-022 binding
sequentially or simultaneously to recombinant receptor binding
domain fragment S318-510 was investigated by means of BIAcore
analysis. Surface plasmon resonance analyses were performed at

30 25°C on a BIAcore3000™, CM5 sensorchips and running buffer
HBS-EP were from Biacore AB (Uppsala Sweden). Recombinant

5318-510 fragment was immobilized to CM5 chips using an amine



of infectious virus particles (in TCID50/m ) produced in FRhK-4 cel
cultures infected with virus plus nonocl onal antibody (20 pg/m) fromthe
nunber of infectious virus particles (in 25 TCID5o/m ) produced in FRhK-4
cell cultures infected with virus alone ([log TCID50/m virus in absence of
nonocl onal antibody mnus log TCID50/m virus in presence of nonocl onal
anti body]). An index |lower than 2.5 | ogsyiwas consi dered as evidence of
escape. Therefore, each escape virus and mﬁld type 30 SARS- CoV (100 TCI D50)

was i ncubat edﬂ% r 1 hourdgt 31:7C/ tm sWi r % fe 3 014 before
addition to kg RePr&oU RS SH A rgus s %ﬂ’ 0 ach to the cells

for 1 hour agbr3d%Chatel €02, @I0 efesdtiasivet Ineltsowﬂmm mmmﬂm@ wakl s
were washed tw ce with_nedium before being replenished with nmedium

cont ai ni ng PEFLGFREdoFC R R AltGe 255081850 nEdbat Him rad15SSPEREIL®C2 t he
nmedi um was hgevegri eyt dhe TebDR8EMbroin LBE (kY b¥S cwasndrbeIshasEd. As

shown in Table 16, the concentration of antibody used to determ ne the NI
resul ted i r@né;lbgdn@g Feeetormy of qgm@éltﬂ?ﬁFéPDV\PI%ﬁl%%r@f)erﬁ toh 439 nM

wi | d-type ; 890%{1:}—.{{%59%1 J:%]ﬂgg ﬁ’%c! l)ﬁp81§6‘8§01§:ﬁ\e/ W@%r almZpQ.%sby CRO3

10 014 as | | n contrast or eac escape

Vi rus was @ré andethaé eacdhup)hd:drtée egcapdéleiwr nses @As30 nol fmirger
neutralized bé -014. As judged the N. of 3. g\nld ty SARS- CoV
virus was alddfsd ?Pa 98d b 3- [gﬁofslg&lo‘faﬁ?%eﬂ) “r each E022

escape Viruensaes 2Bip sndfibeiswdd ﬁdgémat@acwdﬁdatﬂa@ls@a@f\ Df].llt hee ngscape
viruses was still neutral i zed by CR03-022. The anino, acid substltutl on in

four df tRABOH: v@lEGQEee?é%lJp‘éam?fbs@sf%’ﬁﬁ&r dRtPGVabesiont Hrky 0ol e in
neutral i zat,jQn ,QESARSECPVERY LR Q42 onl bl 8REsHAYSL: HEe D 511

non-specifically during the course of the 20 experinment. This agrees with
findi ng by qnmﬁné@:aanongzmmcm Tiss dnddy idhal nkis slidroFRUAS 1944 endn 863 (T

ot o STV RaREAREE e ¥ By Sy B Bl
gener at i ng t@sc &pefot rtise anthiclirsy bhedtagsetnbytddsously as 5.71 nM and
15 for binding of CR03-014 to CR03-022 saturated S318-510 as 14.8
nM. Compared to the dose reduction indices of 3 and 20 for
CR03-014 and CR03-022, respectively, neither simultaneous nor
sequential binding of the monocleonal antibodies resulted in
changes of Kp which could explain their synergistic
20 neutralizing action through cooperative binding.
To further explore the antibody binding sites within the
S protein, a competition ELISA on immobilized S318-510
fragment was performed. Captured $318-510 was incubated with
non-saturating amounts of biotinylated antibody without
25 competing antibody or in the presence of 1, 5, and 25 ug/ml of
competing antibody (antibody CR03-014, CR03-022 or control
antibody) . Bound biotinylated antibody was detected with
streptavidin-conjugated-HRP (BD Pharmingen) and developed as
described above. Figure 6A shows that binding of moncclonal
30 antibody CR03-014 was unaffected in the presence of excess
unlabeled monoclconal antibody control or antibody CR03-022.
Figure 6B shows that binding of antibody CR03-022 was



25 functional constraints of the binding region on the S protein. A
mutati on occurring in this region my be detrinmental to the stability of
the virus and could therefore not be isolated in the experinments described
above. In order to confirmlack of binding of anti body CR03-014 30 to the
escape variant, a reconbi nant S318-510 fragnent harbouring the Pto L
substitution at position 462 was 78 caonstructed essentially as described
supra. DNA transfection of the resultifg plasm d was perforned i n HEK293T
cells for transient expression and the fragnments were directly used from
cul ture supaffached. iMHehElNrSAangs pér eocaee unlakslad S lomgda. Briefly,

the frag e r [’ [0} d 1 t] |l
subsequentry PSR FRERPAE! ak P TR e RRaSH £ AP Hinelrsarty of

t he anti bbdtkesbiasimthel ot CRABS01G andaOR03-hlddnwd g @ fH:tdamlygat e. As shown
in Figure_1 ti bady. CRO3-01 S not able to, bind, the S318-51Q fragnent
10 carry: AGaHepA Y (S At o BBL P P BRSBTS ok &A83. 029 was
not affecbed bietdi et RGHchstHBEEi tHAL Ofhe diYibddildN@Rro3AdLqakag t hat
anti body CRO3-022 i s capable of bhinding to a different/distinct,

non- conpetRAg -8 t ¥pendhn 3PS prishePACANAC TR et PINHNICRO3ITHL2 i ght be
used to 1§3§@U9f65§£§%:ﬁ&{re @'Edcﬁ'réc%ﬁ%i?{a Se8EL AL 2AL QN e SARR-COV  vari ants

by CR03-014. Furt her cross-nedtralization assays were perforned on E14
escape vi cospstiffabd¢rpid®@ead early shows that CR03-022 neutralized the E14
escape viruses,to imlar level as wld 20 type virus f.urther Jllustrating
Chat | cRo3. 022 BPnae Thh Blpas dradiialy  Spe nsiiBiL F B e 258 W ch no

| ongeno neerfakmeéd Amteldddh s CROS-VilLuUse]. CROBS022idde icvatied agr eenent
with the ELI SA data shown in Figur

10. The reverse _ex eanen% coul d not be
per f or ned o487 BE8Ab o= PHSR e TCRe3 1855522 BB HbtobEPhSIErEPaRS Rr om ¢ he
above canpheseenshuslesl. ddpiuddieconbi 531051 Of £ RARML4 HAiIGR03£022 in a
cocktail prevents the escape of neutralization-resistant SARS-CoV

biotinylated antibodies and subsequent development of the
ELISA reaction was performed as described supra. Figure 7

15 indicates that CR03-014-captured S$318-510 could be bound by
biotinylated CR03-022, but not by CR03-014. CR03-022-captured
$318-510 could only be bound by biotinylated CR03-014 and not
CR03-022. This indicates that CR03-014 and CR03-022 are able
to bind simultaneously to different epitopes within the S

20 derived fragment S5318-510 and furthermore indicates that both

antibodies bind to different non-competing epitopes.

Example 8

Construction and evaluation of binding of the monoclonal anti-
25 SARS-CoV antibodies to variant $318-510 fragments.
The diversity within the region 318-510 of the S protein
was determined as follows. A list containing more than 146
genomes or genes encoding complete human SARS-CoV or fragments
thereof was compiled. In 114 cases, an open reading frame
30 encoding for full-length spike (S) protein was identified.
Alignment of the spike amino acid residues 318-510 revealed 30

spike proteins, in which the region 318-510 was not identical



variants and is therefore an ideal inmunoglobulin preparation for SARS-CoV
prophyl axis and therapy. 30 79 Exanple 10 Assessnent of potenti al
enhancenent of SARS-CoV infection in human macrophages by the hunman
anti - SARS nonocl onal antibody CR03-014 5 It is known that in certain

di seases caused by coronaviruses prior immunity or passive antibody
increases the severity of the disease. J;n feline infectious peritonitis,
the macrophage is the main target cell for virus replication and

anti-viral antj bodi es .enhance replicatign of fhe vir i.n 10 macr ophage

cul tures iﬁovF’IP‘:r”b.Ogh@ehi&lg‘ﬁnéﬁé’tﬁé_naf’gosﬁrab? o?ﬁad'él#ts‘frctely $€&n in the cell
i nfiltrategefbahkN@Scedsidatn@ites d¥LBY306) SARS G0N Ihertinabs 2003) .
This has |led to concern whether anti body dependent enhancenent (ADE) may

be rel evantilA-tyee patiogetediionsy SARSITS\end GSampany esimkpnse aRis it was
tested meh@ﬁic&@%&%ﬁfee%"!h%. 1 FREE OPHAGES; MRITR I BhaCkhed WrbA-FARS- CoV

in the presence of the neutralizing anti=SARS- CoV nonocl onal anti body
CR03- 013, bhendnbime newpratidizi nf adtli c8ARSATHY kot |lomsEn HHRSEdY CR- 03- 015,

t he nonocl nti body .calle -JA (an, nopog! | .ant i bqdy 20 i.nst
rabi es whi 2%8#%%1%%%06Jf'n%}te?rr?caog“bg%ggr?t rggﬂkgn??%o%g ,fr% nevngi%s@gﬁﬁgggf’um from
an i ndi vi daaF exposei 4100 SARSHDOV )ahd rbsek iy f tioen &l et drity anmidioviadtiadl .

Human peri pheral bl pod nononucl ear ceL}I ) égBvas were obtained from
| eukocyt e- FRERCBEFEIOLDAS BFPHed™ HFPhFoda ¥O5° dH 2 Cflre Mong Kong Red

Cross Bl oodqdkanshUsi om S5 Geadgiend KOB8)lanthe) REMGS: WRIRIiSRPIALEd DY
Ficol | -Paque gradient centrifugation &I?har maci a Bi otech, Uppsala, Sweden).
To isaPat éeApapeytes Dowr mm&w@@&ﬁe ékal CoVrd(¢enkaHeracastsd onpet ri di shes

(o) o pEBERasen G Wy dobollab e g,
pg/ M strepddycbhlanahd SZ1, respectively) was generated. The four

SARS-1like CoVs, which were isolated from raccoon dogs and palm
civet cats, contain the amino acid substitutions K344R, F360S,

15 N479K and T487S (see Guan et al. 2003). To this end, the above
substitutions were introduced in the pHAVT20/myc-His A S318-
510 vector using the Stratagene’s QuikChange II site-directed
mutagenesis kit according to the manufacturer’s instructions.
In case a sequence contained multiple amino acid

20 substitutions, the process of mutagenesis, sequence analysis
and confirmation was repeated for every single substitution.
To rule out the introduction of additional mutations in the
plasmid outside the gene of interest, the mutated (592 bp
EcoRTI~Xbal) fragment was recloned in EcoRI-Xbal cut

25 pHAVT20/myc-His A. The resulting plasmids were transfected
into HEK293T cells, and binding of CR03-014 and CR03-022 was
evaluated by means of ELISA as described supra. As shown in
Figure 8, CR03-014 was capable of binding to variants A-E and
variants H and I to a similar extent as to the wild-type

30 fragment. Binding of CR03-014 to variant F (N479S
substitution) was substantially lower than binding to the

other fragments. No binding of CR03-014 to fragment G (K344R,



5% heat -i nacti vat ed aut ol ogous plasma. After washing with 80 nedium the
adherent nonocytes were detached by pipeting and re-seeded into 24 well
plates at a density of 2x105 cells per well in supplenmented RPM 1640
medium To check the purity of the nonocyte preparations 5 nonocytes were
al so seeded and allowed to adhere onto glass coverslips. The purity of the
nonocytes on the glass coverslips was confirned by staining with a CD14 R-
phycoerythrin (R PE)-conjugated nouse anti - human nonocl onal "anti body (BD

Bi osci ences, San Diego, U S A ). 10 Mediumin the nonocyte cultures was
repl aced eX¥405.2N3 7% apsdafids? heswestiutdionsal Weredbserveds eheibede for 14

d f h fi d
o e Ty RSP0 s £aLB) boBe b RNRPUNAS B4R, me s gRDB0E S Megnergy 1 1 o
nonocyt e- diewla/ainriﬂcamophagas aer ehel sedl dH: vipe f(UthmntekeéFIS@m-SSIOI'V\D days

prior to the ADE ex er| nt s t he | emented RPM. 16 di um was
exchanged THiE€ IWHC SFk4 8rS{éPﬁﬁ1ﬂ%eé)%§cﬁ ?Sﬁﬁ/flfl\’ﬁvﬁ??ge%ﬁ Car | sbhad,
CA,  UsS Aigvolkaed nvestingahg bhecrii-arts,ofeizhbrnatteatlyi by Hosms pfrt 20
anti body on viral infection in macrophages, 300 yl of serial 10-fold

di | utions ¢ e MEEAIMG( FENEI AE I CRE 3P Wbearcsndddeat by BY/ Reip@nicillin, and
80 polm SifChOMHCIR): Chet BE-EROR LA en ATLNDBE e B P4 s ER%H15 and

CR-JA, conv scent serum from a SARS-CoV exposed 1 nd IVI and serum from
a heal t hy @%03-Hidv iwdddli nwéb e nd xedo v irh. quel, ﬁtSARSy(ERl%WErest um m xed

W th SARS- Covbslerv%db%% tlple |ruscc(): nt rao The U us(/)rqongcl opa ant i body
m xtures antt i rus/serd ﬁre PR STBEMEH P of 0GR ‘ﬁ%u‘f" a? 3. Then,

250 plioof ddied nmEsdiduess 3wassaddefl 401 duplarc sABSweblVsigonasesi n@s macrophages
30 After one hour of vir tion at the virus inoc
renoved, |iMERHRELN £ ? & Jvﬁtarﬁicﬁéc}roé‘pﬁ&g@ M"aBﬁ]Pr%r% rredl um and

incubated b{thHE(HU“HWimﬁEwkﬂﬁdLDﬂ&éﬂCOV, CR03-022 is suitable for
treatment and/or protection against SARS-CoV isclates in
general.

15 Particularly suitable for treatment and/or protection
against human SARS-CoV isolates is a combination/cocktail
comprising both antibodies, CR03-014 and CR03-022, as both
antibodies are capable of specifically binding to human SARS-
CoV and the antibodies act synergistically in neutralizing

20 human SARS-CoV. In other words, the combination/cocktail of
CR03-014 and CR03-022 comprises synergistic human SARS-CoV
neutralizing activity. An additional advantage of such a
combination/cocktail is its capability of neutralizing human
SARS-CoV as well as animal SARS-like CoV.

25
Example 9
Generation of CR(03-~014 and CR03-022 escape viruses of SARS-CoV

To further elucidate the epitopes recognized by the human
monoclonal antibodies CR03-014 and CR03-022, escape viruses of

30 CR03-014 and CR03-022 were generated. The process for
generating escape viruses of CR03-014 is given infra. The

process for generating escape viruses of CR03-022 was



suppl emented with 0.6 pg/m penicillin and 60 ug/m streptonycin. Sanples
of the culture supernatants were <collected at days O, 1, 2, 3, 5, and 7
post-infection and stored at -70C for virus titration experinments. SARS-CoV
was 5 titrated and the TCI D50 determ ned essentially as described supra. To
detect virus inside the macrophages (due to abortive infection) and to
detect potential transcription of SARS-CpV RNA inside the macrophages RNA
was isolated frominfected 10 macrophages at 3, 6, and 24 hours

post-infection using the RNeasy Mni kit éQ’ agen) according to the
manuf act ur éAe8tipast YR | B PHRXiSSs &hgftaf cl‘gfgﬂﬂr A RIS FE pfi kEr s

was perfornmed,.by_using,Superscript |l .reverse tr crip . (1 nviit rogen)
accordi ng P(%?P%exﬁﬁnﬁ?%%tﬂfegrﬁs ﬁe%gterc&éf’feoﬁé?sifa %%?ﬁ)%ien(%ln ug:rlyonﬁl\w(\ov'vgs
gener at ed wilh hot0sHRsoCoRNA ratitdl HKUE\BEBIO- (HADSEL bhedrdryg 24 Adaad 1071 -
Superscript || reverse transcriptase (lnvitrogen) in a 20 pl reaction
cont ai ni ng 185°) wgrsl il@@naﬂeglslghimqnmwamovﬁrcm(ﬂpeugém} GHE T 3 vl
deoxynugl eqt,i tr tes. chionNs re.i b - 20,4 or 50
mnutoss Tal gusd BeRetRaR SF et Do L He POy CPRES- B SR g

reaction mpgpraashdukubeds 1@ synes, byrdhe addithiioan tef wé80sptohtdi@ind\E
(Qagen) and stored at - 20C. Real tine quantitative PCR was perforned using
Fast Start FROKDHACRASSer TSYBR Greatns aflllgyedstengbtaelacte othg RedHe) fo5 pl of

di | uted conpl enent ar a ifiedin 20, ul .reaction _containing 4 nv
of o2, OF SO OF $arah Gt mebet AeT A SRR R CERE A ( SE0
I D NO: 122) )i tanehe@iBmIMrohal IV edSIEL PhidFRI 10AGahA Bel R o STLEIFIGACEEACGT CCAG
(SEQ ID 30 NG 123)). Reactions were perforned in a LightCycler (Roche) wth

t he folloowiprgpseordi bforsledOimy mnteibaaty $BC3-0oR| awedl yg/MD oydl.Ssmdf 95C
for O seconds,. 66C_for 5 seconds and 72¢, 82 for sgcond . Pt_llasm' ds
cont ai i ng " Far §66hs CREERER SerB s g R nsuBrel\ EPESR T b Lor escence
signal s frndwiegeCPE (cytopathic effect) containing potential escape
viruses was harvested and stored at 4°C until further use.
Subsequently, virus samples were freeze/thawed once and serial
15 dilutions were prepared in medium. Virus dilutions were added
to wells containing FRhK-4 cells and incubated for 1-2 hours
at 37°C/5% CO; in the presence of CR03-014 at 20 pug/ml. Wells
were then overlayed with agarose containing CR03-014 at 20
pg/ml and incubated for 3-5 days at 37°C/5% CO;. Individual
20 escape virus plaques were picked using a Pasteur pipet,
freeze/thawed once, and the escape viruses were amplified on
FRhK-4 cells. To analyse the escape viruses the following
experiments were performed.
Firstly, to identify possible mutations in the SARS-CoV
25 spike protein 0of each of the escape viruses the nucleotide
sequence of the SARS-CoV spike open reading frame (ORF) was
determined. Viral RNA of each of the escape viruses and wild-
type SARS-CoV virus was isolated and converted into cDNA by
standard RT-PCR. Subsequently, the cDNA was used for
30 nucleotide sequencing of the SARS-CoV spike CRF in order to

identify mutations. Figure 9 shows the results of the



reactions were captured at the end of the extension step in each cycle
(87C). To determne the specificity of the assay, 5 PCR products were
subjected to nelting curve analysis at the end of the assay (65 to 95C,

2C/ second). Reverse transcription with sense (negative strand detection) or
anti- sense (positive strand detection) pri rrers to the polynerase gene of
SARS- CoV was achi eved by using Superscrlg)t reverse 10 transcri ptase

(1 nvitrogen) according to manufacturer'$ |nstruct| ons. Conpl ementary DNA
was generated with 5 pL of RNA, and reverse-transcribed by 200 U of

Super scr i pteduencriagedséat fansthe pﬁ:’aisee FONdvetcegenyirmsas 26btpdinashctildn

cont ai ni n OlpM ene specjific . di othreitol,. 15 and 0.5 nM
deoxynucl EOtIdE 1 BﬁSEpﬁ éaln eaac u&&?#}ég‘g mP%%tb%?eﬁt a‘i’o%?%r 50
m nut es, fiddsowedtbyTa, hemchlfwsmﬁeai iion ast @pind28ci@rmitatidutet)e LThe

reaction was dil yted times by the addition_of 180 L buf fer AF (Q agen)
and st or e®taPos3§Eono4d ég R R (RIS B BNt éPyamt Zhplified in 20

pl contsai nidygh13ed AN 25sMIGE Zop Pechr MR fc%waaﬂa F § 0B o duseH
5 - TACACACCTCAGOGTTG 3 ( SEQ I'D &R 124) t';,nland P ofereve?gye pri mer

(coro4: &' lOS@A@GAA@Gt@IH@m@ quE"@R%QW 3325§f§’~03ﬂ@ &t i Binbs werdd qedrefsor med
in a Lightd %& 98“2% ﬁgégg‘?icﬁ‘ed "a‘i‘@ongmﬁgg 5&#8”? 2 10 g N, 43,84 95C,
y 50 cycles 0

followed b seconds seconds and 72C fo
9 seconds. 1rP|t3!J$n'bd$ld¢09t af nCRQS + 0t ttcart@et Sspqueats a\érmmwb\a.s Tesitive

controls. u resc si nals. fro er L ons e captured at the

end of ther én??oﬁggtﬁ PR EHEh g%rﬁiﬁae &V i %@ﬂ %S%Eg%%l ficity of

30 theloasmuslaGRoarcadﬁéasw@é easulyiacwed Feuleblitngf CEIvE adedpesi s at the
end of the assay (65 to 95C, 0.1C/ seconds). 83 Data for viral RNA were

nor mal i sed”FISeRNEORES&Ned o TREkeQt denBuitekdepi A BRREtioR 12188 nfeddi on of
macr ophages, whfig%ABés%\!edtm &@I&ﬁno\ﬂ%gdmﬁtaeisﬂ faid yr upder the

m croscope. Ten days after 5 infection with SARS-CoV no det ectabl e
cyt opat hi pasfiftdom W&S in the spike protein.

Secondly, the neutralization index (NI) was determined
15 for each of the E014 and E(Q22 escape viruses. A virus was
defined as an escape variant, if the neutralization index was
<2.5 logs. The process of determining the NI is given below
for E014 escape viruses. The process was identical for E022

escape viruses with the proviso that 60 ug/ml instead of 20

20 pg/ml monoclonal antibody was used in all respective steps. The
neutralization index was determined by subtracting the number
of infectious virus particles {(in TCIDsp/ml) produced in FRhK-4
cell cultures infected with virus plus monocleonal antibody {20
Mg/ml) from the number of infectious wvirus particles (in

25 TCIDsp/ml) produced in FRhK-4 cell cultures infected with virus
alone ([log TCID50/ml virus in absence of monoclonal antibody
minus log TCID50/ml virus in presence of monoclonal
antibody]). An index lower than 2.5 logs was considered as
evidence of escape. Therefore, each escape virus and wild-type

30 SARS~CoV (100 TCIDs;) was incubated for 1 hour at 37°C/5% CO»

with 20 pg/ml of CR03-014 before addition to FRhK-4 cells. The



detected, nor was the abortive infection of macrophages converted into a
productive infection. Pre-incubating of SARS- CoV with different
concentrations of the nonoclonal antibodies CR03-014, CR03-015, CR-JA
conval escent serumor serumfroma 10 healthy individual, prior to infection
of macrophages did not change this out-come. Titration of aliquots of
supernatant taken frominfected nmacrophage culture at days 0, 1, 2, 3, 5,
and 7 days post- infection on FRhk-4 cells reveal ed no evi dence of

significant 15 enhancepent of SARS-CoV replication_in y .t he
monocl onal V&T’FHSbHBFegféﬂﬂege‘F% A t(’dja: & f6 l§h6%) ]go%‘?tq% E/S%he

effect of an,i hedseswont hand abRiki1ve) waknfasddon Hiq rmrlcsom%swagh%%- CoV
and the transcription of SARS-CoV genes within the macrophages was neasured

on the 20 rﬁw@@waithl @eéltumﬁ@efwr% kg repdpnRRbedasiektredted from the

i nfected macr pha var int ost - ction descrl bed
supr a. Subs&t ?ht'é?/ (jémn-;q Zeg‘fg S% 2ot O %ﬁ cBbthve
strand RBNA ﬁﬁeﬁy%red; rt%%asnte\s@uat GQtha%Eé@% IiffeS T@:ibr;g/nrle%lf thpR

RT- PCR. The SAl V RNA 25 [evels were normalized for the Ievel's of a-actin

MRNA. The wvigsasl twsssl:iehethanecposm i sheovgt rlalna'aBARSlethFHAcmserdreiaaIIc&d in
al | macroph ul tur es t re incub S— CcV, h confirnms
the aborti \Pgéglaﬁlfcté e nug?gn%% %]aléjsneoi%Aﬁg r?ﬁ@ ﬁ"ﬂelPe@eT 9 positive
strand RNA ehfigitied bff fmeﬁ@phag@r 3tharll|gerifesmeaf eat edevwihdsm& Gakg—n the

presence of anti-SARS- CoV npnocl onal anti bodi es CR03-014 or CR03-015 or
conval escerfi®V Jerim-wePBSnoV 14 ghyRe HHSFN gRer "ERERAL AZRRPVtRiyE 84

cul tureg i nflectad jWabBaSARS kOt ot he Prasereatehsepnihel N1 B0 LAl
anti body CR-JA or "'serumfroma healthy individual or in the absence of

monocl onal RARARSONY T9F Yapuf? (dated ndius slaehinpf ShEupshaPADYETUIGR YSesence
o et YA DL bl RN B0 RN PP 0e 3,
nmeasur ed. Agaidrtype SARS-CoV virus was also neutralized by CR03-022 (see
Table 17). The NI for each E022 escape virus was >2.5 and thus
15 it was concluded that each of the escape viruses was still
neutralized by CR03-022. The amino acid substitution in four
of the five E022 escape viruses apparently does not play a
role in neutralization c¢f SARS-CoV by CR03-022. It might have
been induced non-specifically during the course of the
20 experiment. This agrees with finding by Poon et al. (2005) who
observed the mutation at position 863 (T tc I) when SARS-CoV
was passaged multiple times in FRhK-4 cells. The neutralizing
epitope of CR03-022 could not be determined by means of
generating escape viruses. This may be caused by the
25 functional constraints of the binding region on the S protein.
A mutation occurring in this region may be detrimental to the
stability of the virus and could therefore not be isclated in
the experiments described above.
In order to confirm lack of binding of antibeody CR03-014
30 to the escape variant, a recombinant S$318-510 fragment

harbouring the P to L substitution at position 462 was



correlation between the |levels of negative strand RNA and the presence or
absence of anti-SARS-CoV anti bodi es was observed 10 (data not shown).

Toget her, the experinments assaying infectious virus yield and virus related
RNA | evel s inside macrophages showed that there was no anti body dependent
enhancenment of SARS-CoV replication in human macrophages by anti - SARS- CoV
nmonocl onal 15 anti bodi es CR03-014 and CRO3-015 and anti - SARS- CoV anti bodi es
present in conval escent serumfroma SARS patient. Exanple 11 Identification
of epitopes recognized by reconbi nant human 20 anti - SARS- CoV anti bodi es by
PEPSCAN- Eld@itISicired kisaenriahly | wopiaiayibeidc spppei dBBAweransien tiewi zed

fron1prot f e redi iz t

m ni - PEPS %@%r ?éﬁiﬁggg %?gdaf#ggﬁﬁg)#bargfg i ggggégge%g%$%V?€ﬁsly (see
i nter aliarADs34n@3ethre¥®iol/ 898 the Xralimeatst waret datectiDP)sed\ frguept i des
were acetyl ated at the m po termnus. I n short ries_of overlapping
bopti dos. Ol UPETaRERBE i HEF IHAH M Par SPRTBOOBRPESrIed orm of

the spixe PIHLI Brakrd N@F%Stﬁevf1=&c?n’r>émts(t»\laaerem:@ Cukeldoff ahbe-npardanespi ke
gl ycoprotein in the EMBL-database is AAP13441), 30 was_produced and tested

for bindi Ay aretiferr #eddsi néﬁPswlﬁfanﬁ&tShRél@évcﬁ%r%@ll%%dcﬁRQE}Te

i nvention S RE §gﬁg% @ﬂfgy§g heSntBeeaYsSE $hi ke

protein ié%%%ate gg%&e aa ound%in ?3ent|§a? o%gﬁlg%? %nnlogous

formin otusEmgSARSaBtY-hsnani g6 HR%—mmwg@rtnec pepshdes fonuRdgure tHb

anal ysi s neth ot.only_b faqr tec n t SARS- strain 5

Ur bani (f%ﬁg%ﬂ%yﬂﬁﬁgglg%ga §o djtrr%’nt%g %akégnégi?oﬁforégi |¥5 from

t he SARS Gt rsitimai @ Br hant, sbhﬁtﬂaytﬁirsmﬂo@osusebul 460, dBi R@ind P SARS- CoV i n

general and preventing and/ reatin condi tion resultln fronlsARS-CoV
022 aseoted Ririice

in generalGR prEtePRY amdirRe2gEgcBPPBEEFRE I f or
instance I} the,SARSTCeMasth koSt HERan iRk erRb31loapd; HSRadable tde EVBL-

binding to a different/distinct, non-competing epitope on the
S protein and suggests that CR03-022 might be used to

15 compensate potential lack of neutralization of SARS-CoV
variants by CR03-014.

Furthermore, cross-neutralization assays were performed
on E14 escape viruses. Table 18 clearly shows that CR03-022
neutralized the El14 escape viruses to a similar level as wild-

20 type virus further illustrating that CR03-022 binds to a
different epitope compared to CR03-014, which no longer
neutralized the El14 escape viruses. This result is in
agreement with the ELISA data shown in Figure 10. The reverse
experiment could not be performed as escape viruses of CRO3-

25 022 could not be generated. From the above can be concluded
that the combination of CR03-014 and CR03-022 in a cocktail
prevents the escape of neutralization-resistant SARS-CoV
variants and is therefore an ideal immuncglobulin preparation
for SARS-CoV prophylaxis and therapy.

30



dat abase i s AAP41037, AAP33697 and AAP72986. The accession nunber in the
EMBL- dat abase of the conplete genone of the strains TOR2, Frankfurt 1 and
HSR 1 is AY274119, AY291315 and AY323977, respectively. Under these
accessi on nunbers the 15 am no acid sequence of the other (potential)
proteins of these strains can be found. In all |ooped peptides position-2
and position-14 were replaced by a cystgine

(acetyl - XCXXXXXXXXXXXCX-mi ni card) . |f other cysteines besides the cysteines

at positi ogxgmgfg 7P position-14 were present in a prepared peptide, the

ot her cys e replaced by an al anine. The | ooped peptides were
synt hesi zedsuss sigest aanﬂqm:td?micalcreezﬂn'asbemeandoﬂemm-&mtedem@nt dinf | uoric

acid with scavengers. Subsequent,l t he ted peptide eact ed
e he oo B S R e s e e el aRE R SRS e R ek e
ammoni um lrearbonate (20 MM pH 7.9/ acetonitril (1 1 (v/iv)). The cards

were gently shaken in the solution for 30-60 mnutes, while conpletely
covered3in the 5bIL%iRPWIFiItAY yin CREtEARISIFRAEES \RARAA St ensively with

excess of H20,and; senicated,d rlnanq.lt?rUpt butfer Sonhiaddy Q%c%@a%@%’ Qhé%

bet a- ner capt oet hanol 1n~ PBS (pH OCfor 30 mnutes, followed by
son|cat|onsenerLQi)¢5rthﬂuﬂﬂﬂﬁa3ﬁ5 finn Gedéne 8bn £ eiciovts et thanidds, the

ti- SARS- 1 . bi ndi t
cach 11 noal i aAae BBers DA (714 PERGEAN Bhecd Bt 1S Pifno
assay (ELI S8Ari- vil'hel %Mdlemr ehhatized répl fast pob y@ff ayd enerusaridas,

containin 5 the coval ntI | j nked peptjdes, were i ncubated wth the
ot bodPesmasrontags e PR At 1 R e g AT CRRRSE b S 5% 6t i e 5%

hor se- ser U@S‘r(vmﬁ.ﬂéen@n@eﬁf/oslé/é{ biithe( Wel)) i6#C t rves NdGhtungsAfdfer washi ng,
the peptides were incubated with anti-human anti bodgad)er oxl dase (d| | ution

1/ 1000) (1PAR&&ent3odpbey ohmPRASyqudichgllaf eerahm H&tige @i dase
substrate 3.¢ E@Zb&‘?cé‘fn %}%Wéxb%@?ttlﬁ ?Oh!ralgénéé'ﬁﬁ O&%ﬁmc(é?@;@ (2329 2 ul/mi

3% H2O2 were added. Controls (for |1inea
may be relevant in the pathogenesis of SARS-CoV. To

15 investigate this it was tested whether ADE occurred when
macrophages were infected with SARS-CoV in the presence of the
neutralizing anti-SARS-CoV monoclonal antibody CR03-014, the
non-neutralizing anti-SARS~CoV monoclonal antibody CR-03-015,
the monoclonal antibody called CR-JA (an monoclonal antibody

20 against rabies which is used herein as a control antibody),
convalescent serum from an individual exposed to SARS-CoV and
serum from a healthy individual.

Human peripheral blood mononuclear cells (PBMCs) were
obtained from leukocyte-rich buffy coats of healthy blood

25 donors (The Hong Kong Red Cross Blood Transfusion Service,
Hong Kong). The PBMCs were separated by Ficoll-Paque gradient
centrifugation (Pharmacia Biotech, Uppsala, Sweden). To
isclate monocytes 2 x 107 PBMCs were allowed to adhere onto
petridishes (Greiner, Frickenhausen, Germany) for 1 hour in

30 RPMI 1640 medium supplemented with 20 mM HEPES, 2 mM
glutamine, 0.6 pg/ml penicillin, and 60 pg/ml streptomycin and

5% heat-inactivated autologous plasma. After washing with



| ooped) were incubated with anti-human anti body peroxi dase only. After 1
hour the col our devel opnent was neasured. The 15 col our devel opnent of the
ELI SA was quantified with a CCD- canera and an inage processing system The
set-up consisted of a CCD-canera and a 55 nmlens (Sony CCD Video Canera
XC-77RR, N kon m cro-ni kkor 55 nmf/2.8 lens), a canera adaptor (Sony
Canera adaptor DC-77RR) and the | mage Processing Software 20 package
Optinmas, version 6.5 (Media Cybernetics®®Silver Spring, MD 20910, U.S. A).
Optimas runs on a pentiumll conputer system The reconbi nant human

ant i - SARS-i@@ivamt ithedadbe ORIB-1iroc et @GRY8- 02Ranbed bespipefimg Enidi ng to

the 15-ner_linear and._ 25,1 ooped/cyclic peptides synthesjzed descri bed
Supra. RolEVEREHEAATEG AF e bERIET Gh o BeBRDERARE Fobbn oo, BERRS. Cov
anti body waslicdlincghppedmantéal kens.16dte mavdenage OD- val ue for each antibody

was cal cul ated for _the respectivedggroteins (sum of OD val ues of al
pepti des/ t ot al TRUFBEFkoFNSOPPEDEY Rfs)thenmionocyhe Br8R@ERBIYRYi ation of this

aver age Wagondditedl aked: aTbs siéamdprddeMhakbantvagdaulsi phiedyys? and the
obt ai ned val ue " was added to the average value to obtain the 87 correction

factor. THoWEDsIdPse Sheenehipepf ddhenmonokghesdpyi dee Byathis correction
factor. 'Ifé¥éﬁglﬁ SO%aQ-QOgEiEméﬁﬁg%]é%%iﬁ&ﬂgngithhgpggfgn ant binding was

consi dered to be present et ween e specific pep t he respective
ant i body. phyRaetriythiran| RiBE pf esi] ugp @gheanustoabé i dbumansmommplk e Ing

several reagt,V biges L. e. dormmins.conpri.sing consecutive peptides,
wher ei n af”ﬁ@&?ﬁyggg fOFﬁ%eﬂﬁﬁﬁﬁg? ?Heﬁﬁé Hohagng' are reactive with the
anti body. Mno¢ednalm ant thedyokdOddhididerOvagppeplatedreasty 46
specifically with a_peptide or donmai ns conprising several peptides within
the SARS. GHAFS e thPoFElASi HEFe ot} firachde deRESTORRRES Febobhidds
di sconti nupys, M4y | A2 reREE 2PFon MOMRHCRIREs2BhEBOHY L6PR: 02 dfacted with
a series of looped peptides in two donmains (data not shown). The domai ns
ar e confirmed by the typical morphology of macrophages. The
obtained primary human monocyte-derived macrophages were used
15 in further experiments. Two days prior to the ADE experiments,
the supplemented RPMI 1640 medium was exchanged into
Macrophage Serum Free medium (SFM) (Invitrogen, Carlsbad, CA,
U.S.a.).
To investigate the effect of sub-neutralizing doses of
20 antibody on viral infection in macrophages, 300 pl of serial
10-fold dilutions in MM medium (MEM including 1% FCS and 0.6
pg/ml penicillin, and 60 pg/ml streptomycin) of the monoclonal
antibodies CR03-014, CR03-015 and CR-JA, convalescent serum
from a SARS-CoV exposed individual and serum from a healthy
25 individual was mixed with 300 pl of SARS-CoV. MM medium mixed
with SARS-CoV served as the virus control. The
virus/monoclonal antibody mixtures and virus/serum mixtures
were incubated for one hour at 37°C. Then, 250 pl of the
mixtures was added to duplicate wells containing macrophages.
30 After one hour of virus adsorption at 37°C, the virus inoculum
was removed, infected cells were washed with macrophage SFM

culture medium and incubated in macrophage SFM medium



15 conprised of am no acid residues 430-449 and 484-503 of the SARS-CoV

spi ke protein and have the am no acid sequences ATSTGNYNYKYRYLRHGKLR ( SEQ

| D NO 126) and YTTTA GYQPYRVWLSFEL (SEQ ID NO 127), respectively.
Strikingly, both domains have the nmotif TXTGXXXXXYR (SEQ ID NGO 128) in
common, indicating 20 that this notif may be crucial for the binding of

anti body CR03-022 to the SARS-CoV spike protein. 25 83 Table 1. List of
currently known SARS- CoV genone sequencesiand spike genes. BARS |sol ate
Genel genone Genbank FASTA BARS coronavirus AS BARS coronavlrus AS, conplete

genonme. A 3 8 I JO1_B vl rus BJO1,
conpl ete géﬁ%ﬁegmgégggdggt}éoz?Mﬁ%&glg%%ﬁgv rum% ARS coronavl rus
BJO2, conpls&trepgempnmn AY2TIBYUSY F14HE2e2]1t8ARSs ope onavdnius 8 BARS

cor onavl rus onpl et e genone.,, AY2783490 31416305 RS coronayl rus BJ04
BARS oot OB E A0aSEEB Nl che Herons: AT370I95 TH ESOE O TBARS

coronavi rusStBiaa3atSAR§5°@0f@ﬂayifu§ 31302 i BARSxpef Davt § Uss KRFICACIE sBARS
coronavl rus CUHK- AGO1l, conplete (g\enoma AY345980 33114190 BARS coronavlrus

CUHK- AGS2 E?AlﬁSa(’ESFioﬁagl e TEHRR Gﬁe%ﬁﬁﬁeﬁésﬁ%ﬁb%lymm ibet1 4202
BARS cor onasxdfrrlds CUHK- AGC8 BARS coronavi rus CUHK- AGD3, conpl ete genone.
AY345988 33114214 SARS coronavlrus CUHK-L2 BARS coronavlrus CUHK- Sul0 BARS
coronavl rus CUHEoSde0ect owpt et el s heAyag2eRages 0488y t AR wdvenavl r us

cor onavi 1S RRD3 CRARE fof ST T Us FIONS BARS RATORLOT TS PRATSRRE

coronavl rusal\ERAnsddgptheem@ermaage@w/m%swsmeﬁéd BARS tofertaad r us

Frankfurt 1 BARS coronavl us Fra % f{,ih Iete genoma AY291315 31581502
BARS corondAGeETEs6E BA Bnrib{‘é LR oM "R 8489
31416290 %s@oMﬁﬂﬂvkﬂHS( W%Mn@keneuérﬁén@&@%ﬁ spi ke

gl ycoprotein AY525636 41764105 conplete Gds. BARS coronavlrus GD69

BARS cor ona1s éJCGEBGQS cBRAPFESR HeHuIRE IPAYOD3YHEN37H89834T BARS Lo MGFav| r us

GZ- A BARS coI0nayle 'auﬁngsfngp?uISéPécﬁ sy ré\Y,é%gWrﬂ@@é sPARS
coronavl rus OZ- B BARS coronavlr conmplete genore. A 4978 37624321

(Invitrogen) according to the manufacturer's instructions.

15 Complementary DNA was generated with 10 pl of RNA, and
reverse-transcribed by 200 U of Superscript II reverse
transcriptase (Invitrogen) in a 20 pl reaction containing 25
ng o0ligo-dTiz-1¢ primer, 10 mM dithiothreitel, and 0.5 mM
deoxynucleotide triphosphates. Reactions were incubated at

20 42°C for 50 minutes, followed by a heat inactivation step
(72°C for 15 minutes). The reaction mix was diluted 10 times
by the addition of 180 pl buffer AE (Qiagen) and stored at -
20°C.

Real time quantitative PCR was performed using FastStart

25 DNA Master SYBR Green I fluorescence reaction (Roche). 5 pl of
diluted complementary DNA was amplified in a 20 pl reaction
containing 4 mM of MgCl;, 0.5 mM cf forward primer {(Actin-LF:
CCCAAGGCCAACCGCGAGAAGAT (SEQ ID NO:122)), and 0.5 mM of
reverse primer (Actin-LR: GTCCCGGCCAGCCAGGTCCAG (SEQ ID

30 NO:123)). Reactions were performed in a LightCycler (Roche)
with the following conditions: 10 minutes at 95°C, followed by
40 cycles of 95°C for 0 seconds, 66°C for 5 seconds, and 72°C



BARS coronavl rus GZ- C BARS coronavlrus GZ-C, conplete genre. AY394979
37624322 BARS coronavirus GZ-D BARS coronavlrus &Z-D, portal genone.
AY394980 37624323 BARS coronavirus &GZ02 BARS coronavirus &Z02, conplete
genone. AY390556 41323719 BARS coronavlrus &Z43 BARS coronavl rus GZ43,
partial genone. AY304490 34482141 BARS coronavirus G750 BARS coronavl rus
&50, conpl ete genone. AY304495 3448214?2 BARS coronavi rue &Z60 BARS
coronavlrus GV partial genome. AY304491°34482142 BARS coronavlrus HB BARS
coronavi rus HGZ8L1- A BARS coronavl rus H&Z8L1-A, partial genonme. AY394981
37624324 BARS GHOPM@S.r Eéam.ze&1C®EﬁRsrtg)rt@|¢a\tiam§tH@euanBe ywere i al

genone. A 4 8L Al s HG&Z8L2,
Qo et e gorcuns Ke3EsY SBATRaSE Eter e st ek F SR8 Mol

cor onavl r useddd 368 Wk repanptakredemonthe /éYﬁﬂ@&QZhMéaﬁéABloSARSepatmnavl rus
HKU- 30849 BARS cor. on Ir° 9849 ete 0 AY278491 30023963
BARS Cor orfEHT S SR8 BIabe - RARCTTEr ThLV (e 1OCRE008 Y oiF 1 AP 7%

AY304493 3PS HhdHudtARRear 80BYEEHS M&E&gBAB§V§OEQB§yBiélSatHNUI@8076,

cartel genre. AY304494 34482145 BARS coronavirus Hong Kon 03/2003 89 SARS
cor onavi r \BMHPA F063 2SARY d6PoRaVP? US HSR/BeSARY) coREHETFPUS HSR 1, corrpl ete

genone. AYS3R /i3l bal 48 1hS 758 LR e Jt94nd §é‘8§c€9%9 ayL 1 a5 H157- A
partial genone. A 94984 37624327 BARS coronavirus HSZ-Bb SARS coronavl rus

HSZ- Bb, cosgrnst e(pg:@ndtrm’e AY394986e’®§'<61234:898 pr3ARSscopohbel padySZaBC SARS

coronavl rus nl-(leSZ CSO'SE% %g geglg 39495914 3 %24337 @R? cor onagll rus
HSZ- Cb SARE corona\‘/n’IRru ep? o?rpef en(?ﬁ;e R?ﬁﬁ%g %Zﬁ%‘ﬁ%r SSARS
COr onawi r usrd#SerGetIARS (Tavonavye s el-dﬁZomngctmsplnehefgeﬂoﬁer AY394995
37624338 SARS cor.onavirus HSZ2- A SARS coronavi rus HSZ2- A goggg#e genone.
AY394983 37AVAE 1 08RRS COBPARBST FHEY 1P U a5 SRRSTELPENYTFRy

partial geneme.arlY3944e3162434¥i bed\isy QUORAVIET BepEE82r CpBARD cor onavi rus
HzS2- C, conpl ete genome. AV394992 37824335 SARS coronavl rus HZS2- D SARS

cor onavl r UES¥EZSE Er%#ﬁﬂ@tésgeﬁthQM 37@94332r65¢\1?80%or onavl rus

HZS2- E SARS, 4 SARS
coronavi rus ri%gﬂ%@ QXES onaV| ilﬁ%fg‘ﬁb% npl étﬁeggg}ﬁgrzre@ﬁéiég%lél%?
37624330 &ARID .cﬁ)mmhaielopcqmublzsatfde SAF&‘p}nmpmmlsr uﬁehiaszeﬁé: wepapl et e
genone. AY394 9 376 4334 ARS or on Vi rus RS cor navl rus JMD,
partial geh® é? §7§?£3§ Et’orfc?ﬂlg(\%wleé gI‘{ ﬁﬁ% coronavl r us
LC1, Cor’rplﬁli@ctgﬁﬂﬁmbn RAY3p4998° 675814311& mioARS sgQr ghaviedst LE6R RS

coronavlrus, LC2, caonplete genoma. AY394999 37624342 SARS ooronavirus LC3
SARS cor ondiA¢iad Ll(% EimGRpPYt Ehgepdtbt iy 5360 Brebusssr AE (Qiagen)

and stored at -20°C. 2 pl of diluted complementary DNA was

20 amplified in 20 pl containing 3.5 mM of MgCl,;, 0.25 pM of
forward primer (coro3: 5'-TACACACCTCAGCGTTG-3' (SEQ ID
NO:124)), and 0.25 pM of reverse primer (corod: 5'-
CACGAACGTGACGAAT-3' (SEQ ID NO:125)). Reactions were performed
in a LightCycler (Roche) with the following conditions: 10 min

25 at 95°C, followed by 50 cycles of 95°C for 10 seconds, 60°C
for 5 seconds, and 72°C for 9 seconds. Plasmids containing the
target sequence were used as positive controls. Fluorescence
signals from these reactions were captured at the end of the
extension step in each cycle. To determine the specificity of

30 the assay, PCR products were subjected to melting curve

analysis at the end of the assay (65 to 95°C; 0.1°C/seconds).



SARS coronavlrus LC4 BARS coronavlrus LC4, conplete genone. AY395001
37524344 SARS coronavlrus LC5 SARS coronavlrus LCS. conpl ete genone.
AY395002 37624345 SARS coronavlrus NS-1 SARS coronavlrus NS-1, conplete
genone. AY508724 40795744 SARS coronavrua PUMC01 SARS coronavl rus PUMI01,
conpl ete genone. AY350750 38231927 SARS coronavlrus PUMC02 SARS coronavl rus
PUMC02, conpl ete genone. AY357075 38231932 SARS coronavirus PUMC03 SARS
coronavl rus PUMC03, conpl ete genonme. AY3§5/076 38231937 SARS coronavirus

sf 098 SARS coronavl rus 9f 099 SARS coronavlrus SARS coronevi rus Shanghal OXd .

conpl ete genone.. AY483059 40457433 Sh i ARS coyon us SARS
cor onavl rui) %ﬁaﬁ@ﬁa]’ RIS M et g8 3 gﬁ 6@6 %‘ﬂ%%@el gﬁ%\‘ﬁ “Hal oxc2
BARS cor onavhisdge Qg@énéwRS coronavlrus Shenhgal LY spi ke glycoproteln

gene. AY322205S3 32454341 LY conpl ete cds. SARS coronavirus Sl n0409 SARS
coronavl rus Si n2506r SNRER@lot WharA rrrtfgzrspﬁua%@omébn%%%%‘énm NA83794

Sgﬁgrsrgfl2AY§§§§9@858?1§§%§1§&&%§§Zoer%r?g\% ﬁ‘gs é%#g %@2 %ronaw rﬁge

Sin26795 camfketéogendiie. SMH98319Gmﬂ@ﬁﬁﬁﬁiéblBAﬁﬁt@pabmaw|eiﬁedﬁIW&B48 SARS

| et AY28 30488045 SARS i
ST n T ANt not ke S e R L R O e G SR 1 o SARS

coronavl r uscbhia24688 HARS £operddiiiige SinT34@8onConpé el eogedoimy AS T3RS3
45644998 SARS coronavlrus Sl n3408L SARS coranavlrus Sl n3408L, c,orrpl_et e
genome AY55809F 158645552 CHARRS RIFHTAHICRS Sf n8HesUPRPERP R} dATRARdes

SIn3725V, Gaupl-ehq, 96RO AYSEA06TA 43245004 SARS: £25RNGY | ¢ isurS! 13765V SARS
coronavi rus Sl n3765V, conpl ete genone AY559084 45845000 SARS coronavl rus

SI n842 18AR$le@d|thavndwl®uaaB.42prmmcetl@f@@mﬁe AYSBa08IPESA b4 gOt SARS
cor onavaus gl %%5 ?Ag& Qg%%ggus 31n845, conpl ete genone AY559093 45645019
SARS coronavir ARS oor onavi rua Sl n846, conplete genone AY559094
45845021 SARS a'altmaambnuefSihBaﬁoﬁAR& (smpeam'atastSthéﬂ frmmpireiee:t@elnone
AY559095 4564502 SARS. cor onevi %8 SARS oro Vv s _Sin848, conplete
genone AY535GESPEEEF5681 UEARE: ¢ ?%sh s %g| 849" Jéo HheHTR Sl ng49,

conpl et e genIRtA¥a58086RARE4 5B s %ﬂ@mﬂavewae&@%ﬁ SHS £ieReVi rua
Sl N850, conpl ete genome AY559096 45645023 . SARS coronavirus S n852 SARS
cor onavitus SHgseneanff oS BR Gt SSERA¢2n4 55 4RI9EOPRRFES RY ofi rua Sin W

E¥4§§2R$7ngn§%%4‘€§‘6%a§| BAk i Ada BARS GOV idds edl 8Lt d lno£OSRLRE £, genone.
In addition, the effect of antibodies on the (abortive)
infection of macrophages by SARS-CoV and the transcripticn of
SARS-CoV genes within the macrophages was measured on the
20 molecular level. Tc this end, total RNA was extracted from the
infected macrophages at various time points post-infection as
described supra. Subsequently, total RNA was analyzed for
SARS-CoV viral positive strand RNA and viral negative strand
RNA transcripts using real-time RT-PCR. The SARS-CoV RNA
25 levels were normalized for the levels of fB-actin mRNA. The
results show that positive strand SARS-CoV RNA was detected in
all macrophage cultures that were incubated with SARS-CoV,
which confirms the abortive infection of macrophages by SARS-
CoV. The levels of positive strand RNA observed in macrophage
30 cultures infected with SARS-CoV in the presence of anti-SARS-
CoV monoclonal antibodies CR03-014 or CR03-015 or convalescent

serum were not significantly higher than in macrophage



SARS coronavhus Si no3-11 SARS ooronevirus Sl no3.11, conplete genone.
AY495278 38605491 SARS coronevirua SInPl SARS coronavirus Sl nPl. conplete
genome AY559068 45845007 SARS coronavirus Sl nP2 SARS coronevirua Sl nP2,
conpl ete genone AY559089 45645010 SARS coronavirus Sl nP3 SARS coronavrus
SInP3, conpl ete genone AY559090 45645013 SARS coronevirua Sl nP4 SARS
coronavrus Sl nP4, conpl ete genone AY559&?1 45845016 SARS coronevi rua Sl nP5
SAR$ coronevrue SInP5, conpl ete genone \Y550092 45645017 SARS coronavl rus
SoD SARS coronavi nrs SoD, conpl ete genone. AY461660 38385714 SARS

cor onevi r i 13presARBIeok ot el thuaS2RE-Coyaini fhe gpReRRNCAYID4UTY 134482140

SASS coro I 1 NSV 3 rii A 87
34482138 "‘E’)ﬁﬂgﬁ?’ﬁ%ée?fﬁi‘l‘%@ L %8r§§1}11a\§|r ?ﬂs‘g 5%%%%%%%%8‘;%0@.
AY304488 31182138e SHRSncerofhawnasldnadl SARSbodyonavsensn 3@ taong et e

genone. AV%04436 34482137 SARS coronavl nw Tai wan SARS coronevi rua Tai wan
JC 2003 SARY"Coronavirus Taiwan TCl SARS coronavl nia Taiwan TC1, conpl ete

genones AY3381F4r3R492md28, SARDENHMRABE hagweivd (Bt SARS MK Gl Us Tai wan
TC2, conplete genone. AY338175 32493130 SARS coronevirua Taiwan TC3 SARS

cor onavl r dStSRRENCTEST BRRPTERE Itk anAes2BE1an 3L 1388w t Y54 S%0r onavl r us

Tot SARS GoIfeRaVbhus £ TRRCr oS4 £11%, $RRGIBVAYZE 4idPs 3024 8 1 BARS
coronavi rus TW SARS coronavirus TWGE1 SARS coronevirus TW SARS

cor onevi r LPrE@lablonSphEEvedn ol i rave IpweEDnegspR®e cotvared i RN anwW ¢b®  SARS

cor onevi s B! or SRS SO ODRVI LIS RWGHRZy SARD,SAIONAVIL U5, SIS BARS
cor onevi r ua 4" S coronavi rus J COor onevirua SARS
cor onawi r uslabW K68 sbé&d) coronavi rus TWPH  SARS coronavirus TWPH2 91
SARS coronaviruys TW YML . . . . . .
_ Together, the experiments assaying infectious virus yield

and virus related RNA levels inside macrophages showed that

there was no antibody dependent enhancement of SARS-CoV

replication in human macrophages by anti-SARS-CoV monoclonal

15 antibodies CR03-014 and CR03-015 and anti-SARS-CoV antibodies

present in convalescent serum from a SARS patient.

Example 11
Identification of epitopes recognized by recombinant human
20 anti-SARS-CoV antibodies by PEPSCAN-ELISA
15-mer linear and looped/cyclic peptides were synthesized
from proteins of SARS~CoV and screened using credit-card
format mini-PEPSCAN cards (455 peptide formats/card) as
described previously (see inter alia WO 84/03564, WO 93/09872,
25 Slootstra et al. 1996). All peptides were acetylated at the
amino terminus. In short, series of overlapping peptides,
which were either in linear form or in looped/cyclic form, of
the spike protein of SARS-CoV Urbani (the protein-id of the
surface spike glycoprotein in the EMBL-database is AAP13441),
30 was produced and tested for binding to the recombinant human
anti-SARS-CoV antibodies of the invention by means of PEPSCAN

analysis.



BARS coronavirus TWYM2 BARS coronevirus TWYM BARS coronavirus TWYM
SARS coronsvirus TW1 BARS coronevirus TW. conpl ete genone. AY291451
30698326 BARS coronevirus TW 10 BARS coronevirus TW 10, conpl ete genone.
AY502923 40548873 BARS coronevirus TW 11 BARS coronsvirus TW11, conplete
genonme. AY502924 40548885 BARS coronevirus TW2 BARS coronevirus TW2,

conpl ete genone. AY502925 40548897 SARSgoronevirus TWB BARB coronevirus
TWB, corrpl ete genone. AY502926 40548909 SARS coronevirus TW4 BARS
coronevirus TW_ coO Iete Roe. AY§02927 40548921 ~BARS .coronavir

BARS cor onavi r usc T ec%}ﬁ%l eangle RUB5S 5381 ARONSS WESy 8#8\‘?. rus

TWO BARS ccfbanavmusdéFWﬁcal:QjmlrﬁIgellg»emﬂieméelﬁg)Zﬁaﬁn41154&&9{&3: SEARSCov
coronevirus TW BARS coronavirus TW7, conpl ete, genone. AY502930 40548957
BARS cor oné\‘hrnaagSTV\Bl‘BAﬁSth‘Iﬁ%\H%}sldWOfOEBﬁp%t‘éh%eﬁfﬂﬂﬂé’s%@vmi"-@@f

40548969, B Rﬁoﬁ%ﬁ?ﬂﬁ e Ugs AN AR t6@E9BAV b E UShd VARSI &lte-genone.
AY502932 40548981 BARS coronavl mse TWC BARS coronavlrus TWC, conplete

genone. SAY¥zbang 316780020 rBaRe oy @meliorus rFNORe BARSE o regTei e TWC2,

I e e e IR T e T - S

cor onav! r usisefilgénodée tediNdy g CHYRH €t geng&eer&PO@M@réiBmﬂﬁﬁﬁ andiXRS
coronaviru

33411414 %&é\é\g&gﬁﬁa’gg{@g@%u%ﬁ% SPoRagr %\/@&Oﬁpj $ & neT&‘%F;Pg? 558

genone. AP@RQ%29n33413426he SARS L Gpa kel g&yEMﬁrB@&ﬁ’lC@foﬂﬂd“ﬂ'ﬂéﬁ:a-ﬁ\ag genoni c
RNA, conpl ete genone. AP006560 33411444 SARS coronsvirus TW BARS
cor onavr ug ABSRBAY ¢S RRALNT ot %t & TgaidHEt APaR@sBR 384N A8E EARRS

coronavi r uyWRane BAREAEO1 @RV AAS dddhaning ERFPLEEE. IURNONE. AR 41
30027617 BARS coronavirus Vi et nam BARS coronavi rus WHU BARS coronavirus W

HU, conpl etreimgemois, tmsmmwm BARSCOOPLAEY | gEROMEGODR BERS

coronev 1 us, 204 SRRy COLORAYL L 210N, waTe! 84 e dsnpEs, AEATOZE, 9010050

SARS cor ondvi rus -z Cor ONeviT us enone
33304219 BABS3®GrionaespeletZ\&Py BARSSlexotheae aUSeZ&a@n mmnd:ﬁt a:mnorre

AY394997 37624340 ARS corona B SARS c Vi rus | ete
o LAy 504666 957 823990 SR (i1 BRI o4 POES L BARS RES LA (e PR

conpl et e geytH¥nsA¥385803r3uH24346 BARS cor onavi rus TOR2 conpl ete genorre
curated NC 004718 30271926 SARS coronevirus ZJO1, partial genonme. AY286320
39980888 BARS dér 8hdviPoRSBIRGDE e PPSISilRE I 986@%%%‘?%0@% WeRN129072

38016580 qgﬁﬁb%%% by a cysteine (acetyl-XCXXXXXXXXXXXCX-minicard). If

other cysteines besides the cysteines at position-2 and

20 position-14 were present in a prepared peptide, the other
cysteines were replaced by an alanine. The looped peptides
were synthesized using standard Fmoc-chemistry and deprotected
using trifluoric acid with scavengers. Subsequently, the
deprotected peptides were reacted on the cards with an 0.5 mM

25 solution of 1,3-bis(bromomethyl)benzene in ammonium
bicarbonate (20 mM, pH 7.9/acetonitril (1:1 (v/v)). The cards
were gently shaken in the sclution for 30-60 minutes, while
completely covered in the sclution. Finally, the cards were
washed extensively with excess of H20 and sonicated in

30 disrupt-buffer containing 1% SDS/0.1% beta-mercaptoethanol in
PBS (pH 7.2) at 70°C for 30 minutes, followed by sonication in

H20 for another 45 minutes.



BARS coronavirus BJ302 done 2 spi ke glycoprotein gene. AY429073 36016582
conpl ete BARS coronavirus BJ302 done 3 spi ke glycoproteln gene, AY429074
38016584 conpl ete BARS coronavi ns BJ302 cl one 4 spi ke gl ycoprotein gene,
AY429075 38016586 conplete BARS coronavirus BJ302 done 5 spi ke glycoproteln
gene, AY429078 38016588 com | ate BARS coronavirus BJ302 done 6 spike

gl ycoprotei n gene, AY429077 38016590 c &plete 92 SARS caronevirus BJ302
done 7 spi ke glycoprotein gene, AY429078 38016592 conpl ete SARS ooronevinis
BJ302 done 8 spi ke gl ycoprotein gone, AY429079 38016594 cornlate Table 2:
Human | gG heavgeéﬁabhn@%ﬁihﬁm%ﬂrﬁﬂﬁim$ABﬁrﬁ@Vsan¥%@m%%§$ ERG Il dhamd Primer

carTeran 370 norn ke “EREE SR R Ees), B 15 S A e T hvion

5' - SAGGT CpREEIGET Gn SE(PE PE (N 118 s (GAGHE 6~ B in kédd \VHBBI % - HraGT QEAGSREGTG SEQ

5 N0 14 TS MG S ORIORIG S0 15 0 18, R ©

S' - CAGSTCEACESK AT FEQY, | Di e d HpATHESEowdre HuvhiR: &d -wARGCHKHACCTGGTG SEQ

I D NGO 18 CAGICTGG 3' \ ) , . .
antibodies (1-10 pg/ml; diluted in blocking solution which

contains 5% horse-serum (v/v) and 5% ovalbumin (w/v)) {4°C,
overnight). After washing, the peptides were incubated with
anti-human antibody peroxidase (dilution 1/1000) (1 hour,

160 25°C), and subsequently, after washing the peroxidase
substrate 2,2'-azino-di-3-ethylbenzthiazoline sulfonate (ABTS)
and 2 pnl/ml 3% H;0, were added. Controls (for linear and
looped) were incubated with anti-human antibody peroxidase
only. After 1 hour the colour development was measured. The

15 colour development of the ELISA was quantified with a CCD-
camera and an image processing system. The set-up consisted of
a CCD-camera and a 55 mm lens {Sony CCD Video Camera XC-77RR,
Nikon micro-nikkor 55 mm £/2.8 lens), a camera adaptor (Sony
Camera adaptor DC-77RR) and the Image Processing Software

20 package Optimas, version 6.5 (Media Cybernetics, Silver
Spring, MD 20910, U.S.A.). Optimas runs on a pentium II
computer system.

The recombinant human anti-SARS-CoV-antibodies CR03-014
and CR03-022 were tested for binding to the 15-mer linear and

25 looped/cyclic peptides synthesized as described supra.
Relevant binding of a peptide to a recombinant human anti-
SARS-CoV antibody was calculated as follows. The average OD-
value for each antibody was calculated for the respective
proteins (sum of OD-values of all peptides/total number of

30 peptides). Next, the standard deviation of this average was
calculated. The standard deviation was multiplied by 2 and the

obtained value was added to the average value to obtain the



HuVHEA 5' - CAGGTACAGCTGCAG SEQ I D NO 19 CAGICAGG 3" 5 93 Table 3: Human

| gG heavy chain J-region priners (anti-sense). Priner nane Priner nucleotide

SEQ ID NO sequence HuJHl/2 5'-TGAGGAGACGGTGAC SEQ I D NO 20 CAGGGTGCC 3

HuJH3 5' - TGAAGAGACGGTGAC SEQ I D NO 21 CATTGICCC-3' HuJH4/ 5

5' - TGAGGAGACGGTGAC SEQ I D NG 22 CAGGGITCC- 3" HuJH6 5' - TGAGGAGACGGTGAC SEQ

I D NO 23 CGTGGICCC-3" Table 4: Human | ggy heavy chain vari abl e region

prinmers 5 extended with Sfil/Ncol restriction sites (sense) and human |19gG

peavy chal nshiQuen BLLEBES. AL SIS N BB BRLRL ae gL T on i tes

(anti -sense Bri-mer name Primer nucl €o Sequéence

HUVH1B/ 7A- Nderd ded- S?CG{W&E@E@aIdBONO 24 @CBigher

CAG?TGCAGCTGGT R, TCTGG 3' . HUVHLC- Ncgl 51- GTCCT GCG SEQ | D NO: 25
CCOCHIEATESRES SROST MRS RIAGL PICTEE. SN URDBA NG| be Bresent

S - GT CCT m&%msg%b&mlg%emm;@%tmmamwe

TCTGG 3" 94 HuVH3B- Ncol - CGCAACTGECGEECC SEQ | D NO 27
5 Particularly 1nterest1ng appear to be domalns comprising

several reactive peptides, i.e. domains comprising consecutive
peptides, wherein at least most of the peptides in the domains
are reactive with the antibody.
Monoclonal antibody CR03-014 did not appear to react

10 specifically with a peptide or domains comprising several
peptides within the SARS-CoV spike protein indicating that
CR03-014 may recognize a discontinuous non-linear epitope.
Monoclonal antibody CR03-022 reacted with a series of looped
peptides in two domains (data not shown). The domains are

15 comprised of amino acid residues 430-449 and 484-503 of the
SARS-CoV spike protein and have the amino acid sequences
ATSTGNYNYKYRYLRHGKLR (SEQ ID NO:126) and YTTTGIGYQPYRVVVLSFEL
(SEQ ID NO:127), respectively. Strikingly, both domains have
the motif TXTGXXXXXYR (SEQ ID N0:128) in common, indicating

20 that this motif may be crucial for the binding of antibody
CR03-022 to the SARS-CoV spike protein.

25



CAGCCGGCCATGECCSAGGTG  CAGCTGGTGGAGICTGG 3

HUVH3C- Ncol

SEQ | D NO 28 GCCCAGCCGGECCATGECC GAGGTGCACCTGGTGRAG  WCYGG 3
5' - GTCCTCGCAACTCGCG SEQ I D NO 29 GCCCAGCCGGECCATGECC  CAGGTGCAGCTACAGCAG

TGEEG 3" HUuVHAC- Ncol

5' - GTCCTCGCAACTGCGECC SEQ | D NO 30
CAGCCGGECCATGECCCAGSTG  CAGCTGCAGGAGICSGG- 3' HUVHSB- Neol
SEQ I D NO 31 GCCCAGCCGECCATGECC  GARGT.
5' - GTCCTCGCAACTCGCG SEQ I D NO 32 GCCCA

TCAGG 3' HuJH / 2- Xhol

5' - GTCCTCGCAACTGCG
HuVH4B- Ncol

5' - GTCCTCGCAACTGCG
HuVHG A- Ncol

GCTGGTGCAG TCTGG 3'
TGECC CAGGTIACAGCTGCAGCAG
5' - GAGTCATTCTCGACTCGA SEQ | D NO 33

GACGGTGACEABEETEECLESt i JHBr et 1 Y5 knGRGT CARS CTOGABM SR §EINO @, and
CGAGACGGT T CCC- 3
CGAGACGGT%%G%%F%TCG 3

" HuJH4/ 5- Xhol
' HuJH6- Xhol

5' - GAGICATTCTCGACT SEQ I D NO 35
5' - GAGICATTCTCGACTCGA SEQ | D NG 36 95

GACGGTGAC

i mers

(sense).

CGTG@MaE6oiate Tab] e 5: Heurgenom@nbda chai n var i alebftank €9l GRsTAr
shis cBErbvidRATE T 1 RS ofhein©s B8, bdhTletetendmb. D N SCUUGN R4z  [a7s76845
SARS coronavirus BJ01 SARS coronavirus BJ01, complete genoms. AY278488 |30275666
SARS coronavirus BJ02 SARS coronavirus BJ02, complete genome. AY278487 |31416202
SARS coronavirus BJ03 SARS coronavirus BJ03, complete genome. AY278490 31418305
SARS coronavirus BJ04 SARS corenavirus BJ04, complete genome. AY279354 |31416306
SARS coronavirus BJ2232

SARS coronavirus BJ302

SARS coronavirus CUHK-AGO01 [SARS coronavirus CUHK-AGD1, complete genome. AY345986 33114190
SARS coronavirus CUHK-AGO02 |SARS coronavirus CUHK-AG02, complete genome. AY345987 |33114202
SARS coronavirus CUHK-AGO03 |SARS coronavirus CUHK-AGO03, complote genome, AY345988 [33114214
SARS coronavirus CUHK-L2

SARS coronavirus CUHK-Su10 |SARS coronavirus CUHK-Su10, complete genome. AY282752 138304867
SARS coronavirus CUHK-W1  ISARS coronavirus CUHK-W1, complete ganome. AY276554  |30027610
SARS coronavirus cw037

SARS coronavirus cw049

SARS coronavirus FRA SARS coronavirus FRA, complete genome. AY310120 33578015
SARS coronavirus Frankfurt 1 |SARS coronavirus Frankfurt 1, complete genome. AY291315 |31581502
SARS coroneavirus GD01 SARS coronavirus GD01, complete genome. AY278489 |31416290
SARS coronavirus GDO3T0013 f:n'fpﬁe?grg::vims GDO3T0013 spike glycoprotein gene, AY525636  |41764105
SARS coronavirus GD69 SARS coronavirus GDE9, complete genome. AY313906 [37960831
SARS coronavirus GZ-A SARS coronavirus GZ-A, partlal genome. AY394977 |37624320
SARS coronavirus GZ-B SARS coronavirus GZ-B, complete genome. AY394978 |37624321
SARS coronavirus GZ-C SARS coronevirus GZ-C, complete genome. AY394979 |37624322
SARS coronavirus GZ-D SARS corcnavirus GZ-D, partial genome. AY394980 (37624323
SARS coronavirus GZ02 SARS coronavirus GZ02, complete genome. AY390556 41323719
SARS coronavirus GZ43 SARS coronavirus GZ43, partlal genoma. AY304490 |34482141
SARS coronavirus G250 SARS coronavirus GZ50, complete genome. AY304495 |34482146
SARS coronavirus GZ60 SARS coronavirus GZ60, partiel ganome. AY304491 34482142
SARS coronavirus HB

SARS coronavirus HGZ8L1-A  |SARS coronavirus HGZ8L1-A, partial genome. AY394981 37624324
SARS coronavirus HGZ8L1-B  |SARS coronavirus HGZ8L1-B, partial genome. AY394982 |37624325
SARS coronavirus HGZ8L2 SARS corcnavirus HGZ8L2, complate genome. AY394983 |37624336
SARS coronavirus HKU-36871 |SARS coronavirus HKU-36871, partial genome. AY304492 34482143
SARS coronavirus HKU-39849 |SARS coronavirus HKU-39849, complate genome. AY278491  [30023963
SARS coronavirus HKU-65806 |SARS coronavirus HKU-85808, pertial genome. AY304493 |34482144
SARS coronavirus HKU-68078 |SARS coronavirus HKU-66076, partlal genome. AY304494 134482145

SARS coronavirus Hong

Kong/03/2003




HUVA1A 5' - CAGTCTGTGCTGACT SEQ I D NGO 37 CAGCCACC-3" HuVAlB

5' - CAGICTGIGYTGACG SEQ | D NO 38 CAGCCGCC-3' HuVALIC 5' - CAGTCTGICGTGACG SEQ

| D NO 39 CAGCCGCC- 3" HuVX2 5' - CARTCTGCCCTGACT SEQ I D NGO 40 CAGCCT- 3
HUVA3A 5' - TCCTATGAGCTGACT SEQ I D NO 41 CAGCCACC-3' HuVX3B
5'-TCTTCTGAGCTGACT SEQ I D NO 42 CAGGACCC- 3" HuVA4 5' - CACGTTATACTGACT SEQ I D
NO 43 CAACCGCC-3'" HuVAS 5' - CAGCCTGTGCT{ACT SEQ | D NO: 44 CAGCCGCC- 3" HuVA6
5' - AATTTTATOCTGACT SEQ I D NO: 45 CAGCCCCA-3" HuVA7/8 5' - CAGRCTGIGGTGACY SEQ
| D NO: 46 GAGSA%G——?;—HH—t”‘“ 5 OACCCTHCFEEFGAST—SEQ+HB-No-—4F+—CACEEMEE- 3' 96
Tabl e 6: kﬁﬁﬁ"'@?ﬂﬁ%ﬂpzﬂﬂ% variahle region priners (senske) Prifrer ngne
Primer nuc ﬁ%‘t"?"ﬂ@""SE@W D [§ers greRtER SR 1, AT RPoR®. - GACATCCAGN@CO?“SE@ | D

NO 48 AGITEARSCeradavirdsiidsg 5 |sARYcaabviis HSAA, iMelbendix) | D NO. 49 | ACMSBLT (328248827 |HUVX 3

5' - GAAATT GLIABTEAR Rl DIWRd s AE E el o BHYX 5~ ARG CIERM SEQ | D

NO 51 CAGHRESS S i ST BARS tororo o o, compléts ganome. | — | - <| Avasases [a7e24337
SARS coronavirus HSZ-Cb SARS coronavirus HSZ-Cb, complete genome. AY3949868 37624329
SARS coronavirus HSZ-Cc SARS coronavirus HSZ-Cc, complete genome. AY394995 |37624338
SARS coronavirus HSZ2-A SARS coronavirus HSZ2-A, complaete genome. AY394983 |37624326
SARS coronavirus HZS2-Bb  |SARS coronavirus HZS2-Bb, partial genome. AY395004 |37624347
SARS coronavirug HZ$2-C SARS coronavirus HZ$2-C, completa genome. AY394992 |3762433%
SARS coronavirus HZ2S2-D SARS coronavirus H252-D, complate genome. AY394989 137624332
SARS coronavirus HZS2-E SARS coronavirus HZS2-E, complete genome. AY394990 [37624333
SARS coronavirus HZS2-Fb  |SARS coronavirus HZS2-Fb, complete genome. AY394987 |37624330
SARS coronavirus HZS2-Fc  |SARS coronavirus HZS2-Fc, complete genome. AY394881 37624334
SARS coronavirus JMD SARS coronavirus JMD, partial genoms. AY394088 37624331
SARS coronavirus LC1 SARS coronavirus LC1, complete genome. AY394898 |37624341
SARS coronavirus LC2 SARS coronavirus LC2, complete genome. AY394999 137624342
SARS coronavirus LC3 SARS corcnavirus LC3, complete genome. AY395000 |37624343
SARS coronavirus LC4 SARS coronavirus LC4, complete genome. AY395001 |37624344
SARS corcnavirus LC5 SARS coronavirus LC5, complete genome. AY395002 |37624345
SARS coronavirus NS-1 SARS coronavirus NS-1, complete genoms. AY508724 |40795744
SARS coronavirus PUMCO1  |SARS coronavirus PUMCO1, complele genome. AY350750 |38231927
SARS coronavirus PUMC02  |SARS coronavirus PUMC02, complete genome. AY357075 |38231932
SARS coronavirus PUMCO03  {SARS coronavirus PUMC03, complete genome. AY357076 |38231937
SARS coronavirus sf098
SARS coronavirus sf099
:ﬁ;sggg{g&%’l’”s SARS coronavirus ShanghaiQXC1, complete genome. AY463059 40457433
ﬁqﬁgﬂg“x@’;’“s SARS coronavirus ShanghalQXC2, complets genome. AY463080  |40457448
f¢RS coronavirus Shanhgai g:geingQ:VIms Shanhgai LY spike glycoprotein gene, AY32220553 |30454341
SARS coronavirus Sin0409
SARS coronavirus Sin2500 SARS coronavirus Sin2500, complete genome. AY283794 |30488042
SARS coronavirus Sin2677 ‘SARS coronavirus Sin2677, compiate genome. AY283795 |30468043
SARS coronavirus Sin2679 SARS coronavirus Sin2679, complete genoms. AY283796  [30488044
SARS coronavirus Sin2748 SARS coronavirus SIn2748, complets genome. AY283797 |30468045
SARS coronavirus Sin2774 SARS coronavirus Sin2774, complete genome. AY283798 |37361915
SARS coronavirus Sind3408 SARS coronavirus Sin3408, complete genome AY559083 45644998
SARS coronavirus Sin3408L  1SARS coronavirus Sin3408L, complete genome AY5508097 45645024
SARS coronavirus Sin3725V  |SARS coronavirus Sin3725V, complete genome AY558087 45645004
SARS coronavirus Sin3765V  |SARS coronavirus Sin3765V, compiete genome AY559084 45645000
SARS coronavirus Sin842 SARS coronavirus Sin842, complete genome AY559081 45644994




CAGICTCC-3' HuVx6 5' - GAAATTGTGCTGACTC SEQ I D NO: 53 AGICTCC-3' Table 7:
Human | anbda chain J-region priners (anti-sense). Prinmer nane Prinmer

nucl eotide SEQ I D NO sequence HuJXl 5' - ACCTAGGACGGTGACC SEQ | D NO 54
TTGGTCCC- 3" HuJdX2/ 3 5' - ACCTAGGACGGICAG SEQ I D NO: 55 CTTGGICCC-3'  HuJA4/ 5
5' - ACYTAAAACGGTGAG SEQ I D NO: 56 CTGGGICCC-3" 5 Table 8: Human | anbda chain
J-region prinmers (anti-sense). Prinmer nane Priner nucleotide SEQ |ID NO
sequence 97 HuJxl 5'-ACGITTGATTTCCAC SE?Q I D NO 57 CITGGICCC- 3" HuJx2

5' - ACGTTTGAICTCCAG SEQ_ID NGO 58 CITGGICCC 3" HuJx3 5' - ACGTTTGATATCCAC SEQ
| D NO: 59 |SRASOGRGGENSIS HUIARE cophavidCBEBTGHRETGEAC SEQ | D 3 (FFEREE|CCC- 3
HUIXS 5' - AdakalchribddinldshdeAG [$rEkokRAviRE Sifeds, confielehéadrheCC- 37 Tabllassddes HldgBugo2klappa

chai n Variszkécm&asw;g&ghvpf'émés»mﬁm?éan%ummegs@d'1 TeSTTCIhEY Jishior | Sense)

human kappa—tha+r—3——F€ extenged—wtHh—Net+est+-g+en—si tes
(anti- se i°,°'°'HY Hﬂ?%aamwsmﬂﬁwﬁs §WBI ‘ﬁ'Pﬂ"Eg?“ﬂFﬁ on prine AYSSAM8P o (HIREPY i t h
Sal | rest (SABY dorgmevirgy Sing4d (<W§@Pf‘%!mﬂslwrmwlebaﬂm chain J! {AYP58Q§6 O rpsesplodier s
ext ended Vdakdrodlatids Sinest I | |9MRE GRndiu 8BS0 camdietegentr@nsSe) . Pri Navssetde Mgasbdbozfer
nucl eot i desaRldodatfud¥iB52  [SARS coronavirus Sin852, complete genome AY560082 45644996

SARS coronavirug Sin_WNV

SARS coronavirus Sino1-11 SARS corpnavirus Sino1-11, complete genoma. AY4B85277 |38505482
SARS coronavirus Sino3-11  |SARS coronavirus Sino3-11, complete genome. AY485278 138505491
SARS coronavirus SinP1 SARS coronavirus SInP1, complete genome AY559088  [45645007
SARS coronavirus SinP2 SARS coronavirus SinP2, complete genome AY559089 145645010
SARS coronavirus SinP3 SARS coronavirus SinP3, complete genome AY559090 145645013
SARS coronavirus SinP4 SARS ceronavirus SinP4, complete genome AY559091 45645016
SARS coronavirus SinP5 SARS coronavirus SinP5, complete genome AY559092  |45645017
SARS coronavirus SoD SARS coronavirus SoD, complete ganome. AY461660 |38385714
SARS coronavirus S21 SARS coronavirus S21, partial genome. AY304489 34482140
SARS coronavirug SZ13 SARS coronavirus SZ13, partlal gonome. AY304487 |34482138
SARS coronavirus SZ18 SARS coronavirus 8218, complete genome. AY304488 34482139
SARS coronavirus $23 SARS coronavirus SZ3, complete genome. AY304486 |34482137
SARS coronavirus Talwan

SARS corenavirus Taiwan JC-

2003

SARS coronavirug Talwan TC1[SARS coronavirus Talwan TC1, compiete ganome. AY338174 32493129
SARS coronavirus Taiwan TC2|SARS coronavirus Talwan TC2, complate genome. AY338175 |32493130
SARS coronavirus Taiwan TC3|SARS coronavirus Talwan TC3, complete ganome. AY348314 |33188324
SARS coronavirus Tor2 SARS corenavirus TOR2, complete genome. AY274119  [30248028
SARS coronavirug TW

SARS coronavirus TW-GD1
SARS coronavirus TW-GD2
SARS coronavirus TW-GD3
SARS coronavirus TW-GD4
SARS coronavirus TW-GD5
SARS coronavirus TW-HP1

SARS coronavirus TW-HP2
SARS coronavirus TW-HP3
SARS coronavirus TW-HP4
SARS coronavirus TW-JC2

SARS coronavirus TW-KC1

SARS coronavirus TW-KC3
SARS coronavirus TW-PH1

SARS coronavirus TW-PH2




sequence HuVx1B-Sall 5'-TGAGCACACAGGTCG SEQ | D NGO 62 ACGGACATCCAGW GACC
CAGTCTCC-3' HuVx2-Sall 5'-TGAGCACACAGGTICG SEQ I D NO 63 ACGGATGITGTGATGACT
CAGICTCC- 3" HuVx3B-Sal | 5'- TGAGCACACAGGICG SEQ | D NO 64 ACGCGAAATTGTGWM GACR
CAGICTCC- 3" HuVx4B-Sal |l 5'- TGAGCACACAGGICG SEQ | D NO 65 98
ACGGATATTGTGATGACC CACACTCC-3' HuVi S-Sal | 5' - TGAGCACACAGGTCGACG SEQ I D

NO 66 GAAACGACACTCACGCAGICT CC-3' HuVxg- Sal | 5' - TGAGCACACAGGTCG SEQ | D

NO 67 ACGGAAATTGIGCCTGACT CAGICTCC-3' HuJx1-Notl 5'-GAGICATTCTCGACTTGC SEQ

| D NO 68 GOACGTTTGATFTCCAG—CTFGGTO0G-3——Hudx2-Not 5~ GAGTFCATTCTCGACT
SEQ | D NO: B4 coremprtsMMWCITTTGAT — CTCCAGCTTGGICCC- 3' - HulIx3- Not
5' - GAGTCATFEFG@ASTRBTYREQ | D NO. 70 GGCCGCACGTTTGATATCCAG  TTTGGICCC- 3
HuJx4- Not | |shrRscéabaible -G CIACT SEQ | D NO: 71 TGCGGECCGCACGIT TGAT
CFCCACCFCE(FTT%@@W\NQéb ~|I\_|Orfjm?\_ :“(.:/-\(JILJ-\I ICICEGACTTGL SE ITD NU 2
GECCGCACGT e e SARS coronavirus TW1, complete genome. AY291451 30698326
SARS coronavirus TW10 SARS coronavirus TW10, complete genoma. AYS502923  [40548873
SARS coronavirus TW11 SARS coronavirus TW11, complete gencme. AY502924 |40548885
SARS coronavirus TW2 SARS coronavirus TW2, complete genome. AY502925 40548897
SARS coronavirus TW3 SARS coronevirus TW3, complste genome. AY502926 40548909
SARS coronavirus TW4 SARS coronavirus TW4, completa genome. AY502927 |40548921
SARS coronavirus TW5 SARS coronavirus TWS5, complete genome. AYS502928 |40548933
SARS coronavirus TW86 SARS coronavirus TW8, complete genome. AY502929 |40548945
SARS coronavirus TW7 SARS coronavirus TW7, complete genome. AY502930 |40548957
SARS coronavirus TW8 SARS ceronavirus TW8, complete genome. AY502931 |40548969
SARS coronavirus TW9 SARS coronavirus TW9, complete genome. AY502932 |40548981
SARS corcnavirus TWC SARS coronavirus TWC, complete genome. AY321118 |31873092
SARS coronavirus TWC2 SARS coronavirus TWC2, complete genome. AY382698 |33518724
SARS coronavirus TWC3 SARS corenavirus TWC3, complete genome. AY362699 |33518725
SARS coronavirus TWH SARS coronavirus TWH genomic RNA, complete ganome. AP008557 |33411399
SARS coronavirus TWJ SARS coronavirus TWJ genomlic RNA, complate genome. AP00GS58 133411414
SARS coronavirus TWK SARS coronavirus TWK gencmic RNA, complete genome. AP006559  [33411429
SARS coronavirus TWS SARS coronavirus TWS gencmic RNA, complete genome. AP0O0B580 |33411444
SARS coronavirus TWY SARS coronavirus TWY gencmic RNA, complete genome. AP008561 33411459
SARS coronavirus Urbani SARS coronavirus Urbani, complete genome. AY278741  |30027817
SARS coronavirus Vietnam
SARS coronavirus WHU SARS coronavirus WHU, complete genome. AY394850 40795428
SARS coronavirus xw002
SARS coronavirus ZJ01 SARS coronavirus ZJ01, complete genome. AY297028 |30910859
SARS coronavirus ZMY 1 SARS coronavirus ZMY 1, complete genome. AY351680 |33304219
SARS coronavirus ZS-A SARS coronavirus ZS-A, complste genome. AY384997 137624340
SARS coronavirus Z$-B SARS coronavirus Z$-B, complete genome. AY384996 |37624339
SARS coronavirus ZS-C SARS coronavirus ZS-C, complete ganome. AY395003 |37624346
SARS coronavirus, TOR2 complate genomea, curated NC_004718 [30271926
SARS coronavirus ZJ01, partial gencome. AY286320 |39980888
s;&g;ec:gronavlrus BJ302 clone 1 spike glycoprotein gane, AY429072  |38016580
f:nl?ge(:gmnavnrus BJ302 clons 2 spike glycoprotein gene, AY420073  |38018582
S:ﬁ;ggronavirus BJ302 clone 3 splke glycoprotein gene, AY429074 138016584
??nlfﬁeigmnavims BJ302 clone 4 spike glycoprotein gens, AY429075 |38016586
(S::;t;ectzronavirus BJ302 clone 5 spike glycoprotein gene, AY420076 |38016588
S:n}?;;gronavlrus BJ302 clone 6 spike glycoprotein gene, AY429077 |38016590




HUVALA- Sal | 5' - TGAGCACACAGGTCGACG SEQ | D NO
HuVX1B- Sal I 5' - TGAGCACACAGGTCGACG SEQ I D NO 74 CAGICTGTGYTGACGCAGCCG CC-3
HUVAL1C- Sal | 5' - TGAGCACACAGGTCGACG SEQ | D NO

S

CC 3

3" HuVA3A-Sal | 5'- TGAGCACACAGGICGACG SEQ |

CC 3
CC 3
CC 3
TG 3
CA- 3
CC 3
CC 3

73 CAGICTGTGCTGACTCAGCCA

HUVX2- Sal | 5' - TGAGCACACAGGTCGACG SEQ |

CC 3

75 CAGICTGTCGTGACGCAGCCG 99
D NO 76 CARTCTGCCCTGACTCAGCCT-
NO. 77 TCCTATGWGCTGACTCAGCCA

D
HUVA3B- Sal | 5' - TGAGCACACAGGTCGACG _SEQ I D NO 78 TCTTCTGAGCTGACTCAGGAC
HuVX4- Sal | 5" - TGAGCACACAGGT CGACG é%Q I D NO 79 CACGITATACTGACTCAACCG
HUVAS- Sal | 5' - TGAGCACACAGGTCCGACG SEQ I D NO. 80 CAGCCTGIGCTGACTCAGCOG

HUVX6- Sal | 5' - TGAGHXEA nSEeDe ghycoRpeiBeene. AATAvhZeérBG CAGCCC
HuV. = = ; . CACRCTCT ACYCAGGAG
HUVAQ- v : F e oINe #@y§§?CAGII)ﬁ

BuJA1- Not| 5'-GAGTCATTCTCGACTTGC SEQ I D NO: 84

Table 2: Human IgG heavy chain variable region primers

{sense) .
Primer name Primer nucleotide SEQ ID NO
sequence

HuVH1B/7A 5’ -CAGRTGCAGCTGGTG SEQ ID NO:11
CARTCTGG-3’

HuVH1C 5’ -SAGGTCCAGCTGGTR SEQ ID NO:12
CAGTCTGG-3’

HuVH2B 5’ ~-SAGGTGCAGCTGGTG SEQ ID NO:13
GAGTCTGG-3'

HuVH3B 57 -SAGGTGCAGCTGGTG SEQ ID NO:14
GAGTCTGG-3"

HuVH3C 5’ -GAGGTGCAGCTGGTG SEQ ID NO:15
GAGWCYGG-3'

HuVH4B 57 ~-CAGGTGCAGCTACAG SEQ ID NO:16
CAGTGGGG-3’

HuVHAC 5’ -CAGSTGCAGCTGCAG SEQ ID NO:17
GAGTCSGG-3’

HuVH5B 5’ -GARGTGCAGCTGGTG SEQ ID NO:18
CAGTCTGG-3’

HuVH6A 5’ -CAGGTACAGCTGCAG SEQ ID NO:18%
CAGTCAGG-3'




GGCCCCACCTAGGACGGTGAC  CTTGGTCCC- 3" HuJdX2/ 3-Not | 5' - GAGTCATTCTCGACTTGC SEQ
| D NO 85 GGCCGCACCTAGGACGGTGAG CTTGGTCCC-3' 100 HuJA4/ 5- Not |

5' - GAGTCATTCTCGACTTGC SEQ | D NO 86 GGCCGCACYTAAAACGGTGAG CTGGGTCCC- 3

Table 10: Distribution of the different light chain products over the 10
fractions. Light chain Nunmber of Fraction alleles/fraction products alleles
nunber Vk1B/Jkl-5 19 1 and 2 9.5 Vk2/Jkb35 9 3 9 VKk3B/Jkl-57 4 7
Vk4B/ Jkl -5 1 Vk5/Jkl-5 155 VKk6/Jkl-5 3 VAIAJII1-3 VALB/JII-3 56 5

Vs 01 13 1508 Susped 06 Nl i o i e tyard Wl loemded

Dat a of the sSI repBrhaameFVvs capatigent nucndbngde SARS- CoVSEDOID BEQ I D I\TIO

SEQ ID sequence

HuJH1/2 5" -TGAGGAGACGGTGAC SEQ ID NO:20
CAGGGTGCC-3'

HuJH3 5" -TGAAGAGACGGTGAC SEQ ID NO:21
CATTGTCCC-3"

HuJH4/5 5" -TGAGGAGACGGTGAC SEQ ID NO:22
CAGGGTTCC-3’

HuJH6 5’ -TGAGGAGACGGTGAC SEQ ID NO:23
CGTGGTCCC-3"

Table 4: Human IgG heavy chain variable region primers
5 extended with SfiI/Ncol restriction sites (sense) and human
IgG heavy chain J-region primers extended with XhoI/BstEII

restriction sites {anti-sense).

Primer name Primer nucleotide SEQ ID NO

sequence

HuVH1B/7A-Ncol 5"-GTCCTCGCAACTGCG SEQ ID NO:24
GCCCAGCCGGCCATGGCC
CAGRTGCAGCTGGTGCAR
TCTGG-3"

HuVH1C-Ncol 5" -GTCCTCGCAACTGCG SEQ ID NO:25
GCCCAGCCGGCCATGGCC
SAGGTCCAGCTGGTRCAG
TCTGG-3'

HuVHZ2B-Ncol 5'-GTCCTCGCAACTGCG SEQ ID NO:26
GCCCAGCCGGCCATGGCC
CAGRTCACCTTGAAGGAG
TCTGG-3'




of NO of Nanme VH VL- nucleo- amno HCDR3 scFv tide acid germline gernline
sequence sequence d SPFYFDY SC03-014 VH3 DP29 VkI DPK9 92 93 (SEQ ID
(VH3-72) (02/012) NO 1) GSA STPMDV VKIV  VH5-51 SC03-022 94 95 (SEQ ID (B3
(DP-73) NO 2) DPK24) Table 12A: SARS-CoV neutralization experinment I.
Ant i body CR03-014 CR03-022 cl gG Cbnvalescent set= dilution 124, I kt 9

s'," t~"3 1&al i t as Ya a 1tE . 9§ hi j a,r @#&w 4x $x ~..... -
--++++++--16x,_Ct,1--- -+ 4+ +- - - 32X+ ++ + 064 x
126x_..., - + + + + + + + + + + + + + + + [6X 512X + + + + + + + + + +

++ 5 TabI e HEHIANGAGV nep® ! FTCCRGGERASTHEEERENt | | SEQOED ¥@i2Body
CR03- 014 |CR03- 022 ei gd Conva EREEM e &R CSAGETG

CAGCTGGTGGAGTCTGG-3"'

HuVH3C-Ncol 5'-GTCCTCGCAACTGCG SEQ ID NO:28
GCCCAGCCGGCCATGGCC
GAGGTGCAGCTGGTGGAG
WCYGG-3!
HuVH4B-Ncol 5'-GTCCTCGCAACTGCG SEQ ID NO:29
GCCCAGCCGGCCATGGCC
CAGGTGCAGCTACAGCAG
TGGGG~3'
HuVH4C-Ncol 5'-GTCCTCGCAACTGCGGCC SEQ ID NO:30
CAGCCGGCCATGGCCCAGSTG
CAGCTGCAGGAGTCSGG-3"
HuVH5B-Ncol 5'"-GTCCTCGCAACTGCG SEQ ID NO:31
GCCCAGCCGGCCATGGCC
GARGTGCAGCTGGTGCAG
TCTGG-3'
HuVH6A~NcoI | 5'-GTCCTCGCAACTGCG SEQ ID NO:32
GCCCAGCCGGCCATGGCC
CAGGTACAGCTGCAGCAG
TCAGG-3'
HuJH1/2-XhoI 5" -GAGTCATTCTCGACTCGA SEQ ID NO:33
GACGGTGACCAGGGTGCC-3'
HuJH3-Xhol 5" -GAGTCATTCTCGACT SEQ ID NO:34
CGAGACGGTGACCATTGT
ccc-3'
HuJH4/5-Xhol 57 -GAGTCATTCTCGACT SEQ ID NO:35
CGAGACGGTGACCAGGGT
TCC-3’

" HuJH6-Xhol 5" -GAGTCATTCTCGACTCGA SEQ ID NO:36




it F&[ r5-0YL..t i JF' u~Es ~tit h~%$j e~e dilution. ~ x.

"-. eve. ov'"i.a, s 4X .,:l yak 16 X ?~ - - - + - - + + + - - - WU,:

F..r 64 X+ - - - +++ - - - 1282a-.nj - - + ++ + + + + + 266x .': + + +
++++++ 512x + + + + +++ + + + + + Table 12C. SARS- CoV
neutralization experinment Il1l. Antibody CR03-014 CR03-022 cl SG1 Conval escent
serum y & Er ran -~ dilution * '"~a dig'.. $si.4" b 9 E y& . EPA
t-z~r~''= s8~ K m 3~!i CFaev, c..9f d~~8"ah3 z T:.RM. P 8x
&' - +——t- S — e 64> + +
+ + + 128|x - - - + + + + + + _Gﬁp??TQﬁ§§§T§GiCQC;3+ + +++ +++ 512 "' s

+++++++++ + + + 103 No CPE +: CPE 5 Table 13: Concentrations of the
nonocl onal anti-SARS-CoV antibody CR03-014 giving conplete protection
agai nst 100 TCID50 of the different SARS-CoV isolates indicated in an in
vitro neutralization assay.

Table 5: Human lambda chain variable region primers (sense).

Primer name Primer nucleotide SEQ ID NO
sequence
HuVAlA 57’ ~-CAGTCTGTGCTGACT SEQ ID NO:37

CAGCCACC-3'

HuVAlR 5’ -CAGTCTGTGYTGACG SEQ ID NO:38
CAGCCGCC-3'

HuVAlC 5" -CAGTCTGTCGTGACG SEQ ID NO:39
CAGCCGCC-3’

HuVA2 5’ -CARTCTGCCCTGACT SEQ ID NO:40
CAGCCT-3'

HuVA3A 5’ -TCCTATGWGCTGACT SEQ ID NO:41

CAGCCACC-3’

HuVA3B 5’ -TCTTCTGAGCTGACT SEQ ID NO:42
CAGGACCC-3’

HuVA4 5/ -CACGTTATACTGACT SEQ ID NO:43
CAACCGCC-3’
HuVvVa5 5’ -CAGGCTGTGCTGACT SEQ ID NO:44

CAGCCGTC-3’

HuVA6 5" -AATTTTATGCTGACT SEQ ID NO:45
CAGCCCCA-3'

HuVA7/8 5/ ~-CAGRCTGTGGTGACY SEQ ID NO:46
CAGGAGCC-3'

HuVA9 5/ -CWGCCTGTGCTGACT SEQ ID NO:47
CAGCCMCC-3'




SARS- CoV Concentration of CR03- Strain* 014 (pg/m)

protection

resulting in 100%

agai nst 100 TCI D50 36 (3) 12.5 39849 (3) 12.5 66 (2) 12.5

61567 (2) 12.5 61644 (1) 12.5 61644 (15) 12.5 Gz431 12.5 &Z50 12.5 *
Bet ween brackets the passage nunbers of the respective 10 strains is

indicated. 1 For strains GZ43

Tabl e 14: SARS-CoV neutralization exper
CR03- 014 and CR03-022. CRO3- CRO3- Wl

dilution (625 (2.5 Titer MX

and GZ50 t he passage

prot ect ed
Pg/ m)

égent of several
i ndi cated 014 022
/m) 16x 32x 64x 128x 256x 512x 1024x

hi story i s unknown.
15 m xtures of
at

104 A 0 I3ble/ 6:cHemenckaprr FR 1Y Fag/iebds region gpr Brer s/ 658YB)6/ 6 6/ 6 2/ 6

416 176 (o 258 "ERGHS o/ 6 bPETOFD Do 760 15 STabrE 18 1 o of
SﬁgS;ggycstrains having a reg| esqd3&Be®10 of the % protein not identicgl to
Mitati on |Strain BERBEAK K344 RoEoBACASGRIEACaRo0| AY30TRS D IND Sva04des
AGTCTCC-3’
Huvk?2 5" -GATGTTGTGATGACT SEQ ID NO:49
CAGTCTCC-3"’
Huvk3 5’ =GARATTGTGWTGACR SEQ ID NQO:50
CAGTCTCC-3"
HuVx4 57 -GATATTGTGATGACC SEQ ID NO:51
CACACTCC-37
Huvx5 5’ -GAAACGACACTCACG SEQ ID NO:52
CAGTCTCC-3’
HuvVx6 5" -GAAATTGTGCTGACTC SEQ ID NO:53

AGTCTCC-3"

Table 7: Human lambda chain J-region primers (anti-sense).

CTGGGTCCC-3’

Primer name Primer nucleotide SEQ ID NO
sequence
HuJdAl 57 -ACCTAGGACGGTGACC SEQ ID NO:54
TTGGTCCC-3’
HuJA2/3 5’ -ACCTAGGACGGTCAG SEQ ID NO:55
CTTGGTCCC-37
HuJA4/5 5/ -ACYTARAACGGTGAG SEQ ID NO:56

Table 8: Human lambda chain J-region primers (anti-sense).

Primer name

Primer nucleotide

sequence

SEQ ID NO




ZS-B AY394996 (GZ43 AY304490 HGZ8L1- A AY394981 ZS- A AY394997 ZS-C AY395003
K344R GDOL AY278489 F501Y K344R GDO3TOOL3 AY525636 F360S L472P D480G
T487S S353F Si n3408 AY559083 Si n3765V AY559084 Si n845 AY559093 Si n847
AY559095 105 Sin849 AY559086 Sin852 AY559082 Sin3725V AY559087 Sin842
AY559081 Sin846 AY559094 Sin848 AY559085 Sin850 AY559096 R426G Shanghai
LY AY322205S3 MN437D Y436H GZ- C AY39497997 Y442S Sinol - 11 AY485277 MNA79S
BJ302 cl. 2 AY429073 BJ302 cl. 4 AY429075 BJ302 cl. 6 AY429077 BJ302 cl. 3
AY429074 BIS02 <t HAY429076T =Bt ants “%ﬂ&QGT Fhesem ar=v.

substi tutijons conﬁ%%gc to the :Panﬁ?ﬁ$?T%§g§ft SEQIB NETET
CTTGGTCCC-3"

HuJx?2 57 -ACGTTTGATCTCCAG SEQ ID NO:58
CTTGGTCCC-3'

HuJx3 5" -ACGTTTGATATCCAC SEQ ID NO:59
TTTGGTCCC-3’

HuJdx4 5’ -ACGTTTGATCTCCAC SEQ ID NO:60
CTTGGTCCC-3’

HuJdx5 5’ -ACGTTTAATCTCCAG SEQ ID NO:é6l
TCGTGTCCC-3'

Table 9: Human kappa chain variable region primers extended
with Sall restriction sites (sense), human kappa chain J-

5 region primers extended with NotI restriction sites (anti-
sense), human lambda chain variable region primers extended
with Sall restriction sites {(sense) and human lambda chain J-

region primers extended with Notl restriction sites (anti-

sense).
Primer name Primer nucleotide SEQ ID NO
sequence

HuVk1B-Sall 5" -TGAGCACACAGGTCG SEQ ID NO:62
ACGGACATCCAGWTGACC
CAGTCTCC-3’

HuVk2-5all 57" -TGAGCACACAGGTCG SEQ ID NO:63
ACGGATGTTGTGATGACT
CAGTCTCC-3’

HuVx3B-Sall 57 -TGAGCACACAGGTCG SEQ ID NO:64
ACGGARATTGTGWTGACR
CAGTCTCC-3’

HuVx4B-Sall 5" -TGAGCACACAGGTCG SEQ ID NO:65




protein are indicated in the left colum. Strain and GenBank accession
nunber are indicated in second and third colum. 5 Table 16. Neutralization
| ndex of EO014 escape viruses Escape Log(TCID5o/m) Log (TCID50/m) N
virus without mAb with mAb E014-C06 7.45 7.53 0 EO014-C07 7.07 6.85 0.22
E014-C08 7.83 7.1 0.73 EO014-C09 7.53 6.85 0.68 E014-C10 6.77 7.1 0 W

SARS-

7.23 3.93 3.3 106 Coy Table 17.

utralization index of putative E022

escape viruses Virus Log(TCID30/m ) Log(TCID5o/m) N Escape wth mAb
wi t hout mAbh W _SARS:- CoV 7.3 3.3 No F22-2 7.3 2 5 4 8 No F22-3 7 45 2.5
4.95 No |E22-5 7.3 2.7 4.6 NoACEGATRTYGEGHIG U 35 No E22-9 8.1 3.7 4./4 No
5 Table 18. CR03-022 neutra!i%hﬁg n?egs for two representative escape
viruses qf CR03-014 Virus Titer )a Titer (g/m)b WId-type 35.46 |50. 00
E14-6 25.|00 SOHQO<5HA-17 31. $6’SAGAGCACHCAGGIIGACH i i ng SEQt €D NO: @R03- (22
[onseach virus 1e. ndicat ed g Bl by J0Qiigpt [ ol 21 na titer of
cc-3
Huvk6-5Sall 57" -TGAGCACACAGGTCG SEQ ID NO:67
ACGGAAATTGTGCTGACT
CAGTCTCC-3’
HuJxk1l-NotI 5’ -GAGTCATTCTCGACTTGC SEQ ID NO:68
GGCCGCACGTTTGATTTCCAC
CTTGGTCCC-3'
HuJx2-NotI 5!’ -GAGTCATTCTCGACT SEQ ID NO:69
TGCGGCCGCACGTTTGAT
CTCCAGCTTGGTCCC-3’
HuJx3-NotI 5’ -GAGTCATTCTCGACTTGC SEQ ID NO:70
GGCCGCACGTTTGATATCCAC
TTTGGTCCC-3’
HuJdx4-NotI 5/ -GAGTCATTCTCGACT SEQ ID NO:71
TGCGGCCGCACGTTTGAT
CTCCACCTTGGTCCC-3’
HuJdxk5-NotlI 5’ -GAGTCATTCTCGACTTGC SEQ ID NO:72
GGCCGCACGTTTAATCTCCAG
TCGTGTCCC-3'
HuVAlAa-Sall 5’ ~-TGAGCACACAGGTCGACG SEQ ID NO:73
CAGTCTGTGCTGACTCAGCCA
cc-3/
HuVAlB-S5Sall 5’ -TGAGCACACAGGTCGACG SEQ ID NO:74
CAGTCTGTGYTGACGCAGCCG
Ccc-3'
HuVAlC-Sall 5" -TGAGCACACAGGTCGACG SEQ ID NO:75
CAGTCTGTCGTGACGCAGCCG




15 107 SEQUENCE LI STING <110> Crucell Holland B.V. 5 Ter Meul en, Jan H.
Goudsm t, Jaap 10 Van den Brink, Edward N. De Kruif, Cornelis A 15 <120>
Conposi tions agai nst SARS-coronavirus and uses thereof 20 <130> 0114 WO 00
ORD <160> 138 25 <170> Patentln version 3.1 30 <210> 1 <211> 9 35 <212>
PRT <213> Artificial sequence 40 <220> <223> RCDR3 of SC03-014 45 <400> 1
Sty Ile Ser Pro Phe Tyr Phe Asp Tyr 1 {450 <210> 2 <211> 10 55 <212> PAT
<213> Artificial sequence 60

Ccc-3’

HuVAZ2-5all S5’ -TGAGCACACAGGTCGACG SEQ ID NO:76
CARTCTGCCCTGACTCAGCCT~
3I

HuVA3A-Sall 5" ~TGAGCACACAGGTCGACG SEQ ID NO:77
TCCTATGWGCTGACTCAGCCA
cc-37

HuVA3B-Sall 5" -TGAGCACACAGGTCGACG SEQ ID NC:78
TCTTCTGAGCTGACTCAGGAC
cc-3'

HuVA4-Sall 5’ -TGAGCACACAGGTCGACG SEQ ID NO:79
CACGTTATACTGACTCAACCG
cc-3’

HuVA5-Sall 5" -TGAGCACACAGGTCGACG SEQ ID NO:80
CAGGCTGTGCTGACTCAGCCG
TC-3'

HuVA6-Sall 5’ -TGAGCACACAGGTCGACG SEQ ID NO:81
AATTTTATGCTGACTCAGCCC
CA-3

HuvVA7/8-Sall 5" -TGAGCACACAGGTCGACG SEQ ID NO:82
CAGRCTGTGGTGACYCAGGAG
CcCc-3"

HuVA9-5all 5’ -TGAGCACACAGGTCGACG SEQ ID NO:83
CWGCCTGTGCTGACTCAGCCM
CcCc-3'

HuJAl-NotI 57 -GAGTCATTCTCGACTTGC SEQ ID NO:84
GGCCGCACCTAGGACGGTGAC
CTTGGTCCC-3’

HuJdA2/3-NotI 5/ -GAGTCATTCTCGACTTGC SEQ ID NO:85
GGCCGCACCTAGGACGGTCAG
CTTGGTCCC-3’




108

Met Asp Val
sequence
<222> (1)..(366)

CDS

Tyr 50 50f 55 60 gcc gcg tct dtaresmacgge3aga ttc acc
aag 240
70 75 80

<220> <223> HCDR3 of SC03-022 5 <400> 2 dy Ser Ay Ile Ser Thr
<211> 366 15 <212> DNA <213> Artificial

999
Ay
t ct

1510 10 <210> 3

Pro

20 <220> <223> Variabl e heavy chain of SC03-014 25 <220> <221>

30 <223>

gga ggc ttg gtc cag cct 48 Mt Ala Au Va

Lau Val @dn Pro 15 10 15 40 g

Gn Leu Val du Ser

35 <400> 3 atg gcc gag gtg cag ctg gtg gag

Ay

ggg too ctg aga ctc too tgt gca

gga ttc acc ttc agt 96 dy d er Leu Arg Leu Ser Cys Ala Ala Ser
Thr Phe Ser 20 25 30 gac cac tac atg gac t

g glc cgc cag qget c¢

a

gog cHyJyadsiMatI 45
Lleu Au 35 40 45 tgg at
Gy %%C(%%ngg %?G@‘?‘% @ Asn Ser Tyr Thr Th

tac 192 Trp Val

[ 1aASTTRETNEEGASEIGR p

Val $%Qy I@ NOAB& Pro
aaa get aac agt ta

Ay
C acc
 Qu
tca

atc tca aga gat gat

Table 10: Distribution of the different light chain products

over the 10 fractions.

5 65

Light chain Number of Fraction alleles/fraction
products alleles number

Vk1lB/Jk1-5 19 1 and 2 9.5
Vk2/Jk1-5 9 3 9
Vk3B/Jk1-5 7 4 7
Vk4B/Jk1-5 1

Vk5/Jk1-5 1 S 5
Vk6/Jk1l-5 3

VAlA/J11-3

VA1B/J11-3 5 6 5
VAlC/J11-3

VA2/J11-3 5 7 5
VA3A/J11-3 9 8 9
VA3B/J11-3

VA4/J11-3 3

VA5/J11-3 1 9 5
VA6/J11-3 1
VA7/8/3J11-3 3 10 6
VA9/J11-3 3

Table 11: Data of the single-chain Fvs capable of binding

SARS-CoV.



55 aac tca ctg tat ctg caa atg aac agc ctg aaa acc gag gac acg gcc 288 Asn

Ser

Cys Ala Arg Ay Ile Ser

Leu Ty

r Leu Adn Met Asn Ser

Pro Phe Tyr

Leu Lys

. Thr

G u Asp Thr Ala 85 90 95 60 gtg
tat tac tgt gca agg ggg att tcg ccg ttt tac ttt gac tac tgg 336 Val
Phe Asp Tyr Trp 100 105 110 109 ggc caa

Tyr Tyr

ggt acc ctg gtc acc gtc tcg agt 366 Ay An Ay Thr Leu Val Thr Val Ser Ser
115 120 5 <210> 4 <211> 122 10 <212>,RAT <213> Artificial sequence 15
<22C> <223> Vari abl e heavy chain of SC03-014 20 <400> 4 Met Ala G u Val
Adn Leu V W—y—@%_@n Prg 1 10-15 .25 Gy Gy Ser
Leu Arg Léu Ser Cyg Z4% 1A ACSkr S&) IBne| Thr Phe Ser | 20 25 30 | 30" Asp Hils
Tyr Met p Trp Val| Argagn Ala ifsx& y| Lys Ay Lou [@u 35 40 g5 Trp Val
Gy Arg Thr RegeAsr Lys Ala Asn Ser Tyr| Thr Thr du [Tyr VB85 50| 55 W80 Al g Al a
Ser val Lys d Arg PREIRR | | e 3Ny g AspHABB3Ser [Lys 65 70| 75 88. 4Q Asn
Ser Leu Tyr E&GVA 1 Met;4sn Spr Leuglys| Thr G u Asp [THFTAFa"8p9§6Me5"C 45
. sequence sequence
GISPFYFDY
SC03-014 Vy3 DP29 | VI DPK9
92 93 (SEQ ID
(Vy3-72) (02/012)
NO:1)
GSGISTPMDV VIV
Vu3-51
5C03-022 94 95 (SEQ ID (B3-
(DP-73)
NQ:2) DPK24)
Table 12A: SARS-CoV neutralization experiment I.
Autibody CR03-014 CR03-022 clgGl Convalescent
sérum

Table 12B:

SARS-CoV neutralization experiment

IT.



Val Tyr Tyr Cys Ala Arg Ay Ile Ser Pro The Tyr The Asp Tyr Trp 100 105 110
50 Ay @n Ay Thr Lou Val Thr Val Ser 5er 115 120 <210> 5 55 <211> 363
<212> DNA 60 <213> Artificial sequence 110 <220> <223> Vari abl e heavy chain
of SC03-022 5 <220> <221> CDS <222> (1)..(363) 10 <223> 15 <400> 5 atg
gcc cag atg cag ctg gtg caa tct gga aca gag gtg aaa aag ccg 48 Mt Ala @n
Met Gn Leu Val Gn Ser Ay Thr Qu Val,Lys Lys Pro 1 5 10 15 20 ggg gag
tot ctg aag atc tcc tgt aag ggt tct gga tac gge ttt atc 96 dy Gu Ser Leu

Lys | Ser (\_’IQ Lys d \ Ser d y Tyr d Vi Phe lle 20 25 30 __acc tac tgg-atc
ggc tog gt g L@kecad at&oé?m ggg aaa gReHty 949 144 aggp Thr Tyr Poqpelddos G
Trp Val_Arg G n t Pro L Gy Leu Qu 33 40 45t at at’€™mat ¢ t 4t

R T

S

tca gfc gag
L
t

Asp Lys4Ser
gcc
8x
16x
32x
64 x

Table 12C: SARS-CoV neutralization experiment III.

CR03-014 CR03-022 clgG1 Convalescent

Antibody
serum




Ala Tyr Leu Gn Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Ile Tyr 85 90 95 40
tac tgt gcg ggg ggt tcg ggg att tct acc cot atg gac gtc tgg ggc 336 Tyr Cys
Ala Ay Ay Ser Ay Ile Ser Thr Pro Met Asp Val Trp Ay 100 105 110 caa ggg
acc acg gtc acc gtc tcg ago 363 45 dn Gy Thr Thr val Thr Val Ser Ser 115
120 <210> 6 50 <211> 121 <212> PRT 55 <213> Artificial sequence <220> 60
<223> Vari abl e heavy chain of SC03-022 1§400> 6 ill Mt Ala Gn Met Gn Leu
Val Gn Ser Ay Thr Qu Val Lys Lys Pro- 1 510 15 5 dy Gn Ser Leu Lys
Il e Ser Q/s_,LysNgé(P er Ay Tyr Ay Phe Ile 20 25 30 10 Thr Tyr Trp Ile
Gy Trp Val "Arg G n t Pro Ay Lys Gy Leu Qu 35 40 45 Trp Met Ay lle
Ile Tyr Pre:GyCPBp Ser G n Thr Arg Tyr Ser Pro 15 50 55 60 Set Phe Gn Qy
Gn Val Thr Ile Set Ala Asp Lys Ser Ile Asn Thr 65 70 75 80 20 Ala Tyr Lau
Gn Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Ile Tyr 85 90 95 25 Tyr Cys
Ala dy Ay Ser Gy Ile Ser Thr Pro Met Asp Val Trp Ay 100 105 110

5 Table 13: Concentrations of the monoclconal anti-SARS-CoV
antibody CR03-014 giving complete protection against 100 TCIDsg
of the different SARS-CoV isolates indicated in an in vitro

neutralization assay.

SARS-CoV Concentration of CRO3-

Strain* 014 (pg/ml) resulting
in 100% protection
against 100 TCIDsp

36 (3) 12.5

39849 (3) 12.5

66 (2) 12.5

61567 (2) 12.5

61644 (1) 12.5

61644 (15) 12.5

Gz43* 12.5

Gz50° 12.5

* Between brackets the passage numbers of the respective
10 strains is indicated. ! For strains GZ43 and GZ50 the passage
history is unknown.

Table 14: SARS-CoV neutralization experiment of several
15 mixtures of CR03-014 and CR03-022,

CRO3- CRO3- Wells protected at indicated
014 022 dilution
(625 (2.5 Titer

Mix
pg/ml) [ mg/ml) | 16x { 32x | 64x | 128x | 256x | 512x | 1024x

% %




30 Gn @y Thr Thr Val
DNA 40 <213> Artificial
SC03-014

cag
Ser
tgc
Arg
cca
Ay
ggg
Pro
atc
Ser
tac
Thr

<220>

tct cca tcc tcc ctg tct

Pro

cgg
Al a

999

Ser
gca
Ser
aSSs

Ser
agt

Leu
cag
dn Ser
gPF caot

Ser Al a
agc att
Il e Ser
aaq ctc

Thr Val
seqguence
50 <221> CDS

Ser Ser 115 120 <210> 7 35 <211> 318 <212>
<220> 45 <223> Variable light chain of
<222> (1)..(318) <223> 55 <400> 7 gag ctc acc
gca tct gta gga gac aga 48 60 GQu Lau Thr Gn
Ser Val Ay Asp Arg 1 5 10 15 gtc acc atc act
agc agc taqoi;a aat 96 112 Val Thr Ile Thr Cys
Ser Tyr Leu n 20 25 30 tgg tat cag cag aaa
ctg atc tat get 144 5 Trn Tvr An . Gn lvs Pro

Lys

ARa

fa¥agal

ProOLys

Leli00eu

tc _aat

16/6 T616 N5 6353/64p WS ged/6ck B {t piaq agt

gtc
Ser

oot

ABg

oo otYY

Phel Ger

a yYO%er

ggc—pgt—gga—1 Ara—Ser—Ser —Ser—4d y Val
&’ 1B/ 6 aébbcfc acc
- D40

agc
Leu

agt
G?n
agC

ctg-tCaa
Pro§QJu

g %5

agt
Pr o

Pro

CClaCa
Thr™ Phe

val}[C

o6 (66/6c| &ffy|athbyg
L - S I G T 11 A 1 1 + I | S
&/ %5| 866 EGtttsy/ScasﬁF 6 Eitgé?:ageagter
&Y | V&

E

100

0

8
A7 86 T)4/8T B SBE V1 Ser
2/6

76
5/6 o/6| o/6 [ o/6 | 0/6 16

5

Table 15: List of SARS-CoV strains having a region 318-510 of

the S protein not identical to the region 318-510 of the S

protein of SARS-CoV Frankfurt 1 strain.

Mutation Strain Genbank

K344R Gz02 AY390556

Gz60 AY304491

JMD AY394988

Z5-B AY394996

GZ43 AY304490

HGZ8L1-A AY394981

ZS-A AY394997

25-C AY395003

K344R GDO1 AY278489
F501Y

K344R GD0O3T0013 AY525636
F3605
L472P
D480G
T487S

S353F $in3408 AY559083

Sin3765V AY559084

Sin845 AY559093

Sin847 AY559095




85 90 95 20 ggc caa ggg acc aag gtg gag atc aaa cgt 318 dy Gn @y Thr
Lys Val Qu Ile Lys Arg 100 105 25 <210> 8 <211> 106 <212> PRT 30 <213>
Artificial sequence 35 <220> <223> Variable |ight chain of SC03-014 <400>
8 - 40 Gu Leu Thr Gn Ser Pro Ser Ser Leu Ser Ala Ser Val Ay Asp Arg 1 5
10 15 45 Val Thr Ile Thr Cys Arg Ala Set G n Ser Ile Ser Ser Tyr Leu Asn 20
25 30 Trp Tyr Gn Gn Lys Pro Gy Lys Aba Pro Lys Leu Leu Ile Tyr Ala 50
35 40 45 Ala Ser Ser Leu dn Ser Gy Val Pro Ser Arg Phe Ser Ay Ser Ay 50

55 60 55rSer— Gy Thr—Asp Phe T teu ghitfgald © Set—Sertau &95ogsg & U ASp
65 70 75 80 60 Phe Ala Thr Tyf Tyr Cys G@n G n Serf Tyr Ser Thr Pro Pro|Thr
Phe 85 90 95 113 dy An Q@y| Thr Lyssivdl52F u ||l e [Lys Ar YEO®0885 5 <210>
9 <211> B48 10 <212> DNA <21B> Artigz.Lincjﬁjsvsequende AY559087
Sin842 AY559081
S5in846 AY559094
Sin848 AY559085
Sin850 AY559096
R426G Shanghai LY AY32220583
N437D
Y436H Gz-C AY394979
Y4425 Sinol-11 AY485277
N479S8 BJ302 cl. 2 AY429073
BJ302 cl1. 4 AY429075
BJ302 cl. 6 AY429077
BJ302 cl. 3 AY429074
BJ302 cl. 5 AY429076
BJ302 cl. 8 AY429079

The amino acid substitutions compared to the Frankfurt 1 S
protein are indicated in the left column. Strain and GenBank

accession number are indicated in second and third column.

Table 16. Neutralization Index of E0l4 escape viruses

Escape Log (TCIDsp/ml) Log {TCIDsp/ml) NI
virus without mAb with mAb

E014-C06 7.45 7.53 0
E014-C07 7.07 6.85 0.22
E014-C08 7.83 7.1 0.73
EC14-C09 7.53 6.85 0.68
E014-C10 6.77 7.1 0
Wt SARS- 7.23 3.93 3.3




15 <220>

(1)..(348)

<223> Variable light chain of SC03-022 20 <220> <221> CDS

25 <223>

get gtg tct ctg ggc 48 Asp Ile G n Leu Thr @ n Ser

Ser

gtt tta tac age 96 Gu Arg Ala Thr
20 25 30
gga cag 144 40 Ser

Tyr Ser

Adn 35 4

45 cct cot

192 Pro

By Lys Leu

tee ate sat aag aac t
Ile Asn Lys Asn Tyr

_[ag-ctg ctcatt -t
Leu Ile Tyr Trp A

ac tgg gca-tctacc
a Ser Thr Atg Qu

Pro Asp Ser

<222>

30 <400> 9 gac etc cag ttg acc cag tct cca gac too otg

Leu Al a Val

—egg—gaa—t00
Ser Ay Val

Leu Gy 1 5 10 15 35 gag agg gcc acc ate aac tgc aag too age cag agt
Ile Asn Cys Lys Ser Set A n Ser Val
tta get tgg tac cag cag aaa cca
Leu Ala Trp Tyr Gn dn Lys Pro Ay

Leu

- ggg gtc
45 50

55 60 cot

Ser Ser

tat agt a
Thr
gcc 348

10

15

Pro Ty

gac cga tt

agt

ggc agt

gyg 1ot

ggg aoa gat
Pro Asp Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp Phe Thr

Sor “Ser Lot LA AL R i SEpRhSHE 0 el iR s (¢

i aCl

Leu Thr

TtT acc 240

65 70 75 80

I'le

[t coyitae act [tidg (NPT Deanlggolac@Ccang/gllgl gaaiat e {38scapyr [ Tyr Ser
r Thr Phe Ay (@ n Ay Thr Lyjs Vaitl@mabl| el 100 105|110 aaalcgt gcg
PO Lys Arg Al a |Al% Bt b
Wt SARS-CoV 7.3 4 3.3 No
E22-2 7.3 2.5 4.8 No
E22-3 7.45 2.5 4.95 No
E22-5 7.3 2.7 4.6 No
E22-6 7.3 2,95 4.35 No
E22-9 8.1 3.7 4.4 No

Table 18. CR03-022 neutralizing titers for two representative

escape viruses of CR03-014

Virus Titer (ug/ml)? Titer (ng/ml)®
Wild-type 35.46 50.00

E14-6 25.00 50.00

E14-7 31.50 50.00

indicated in pg/ml

b

indicated in pg/ml

* 50% neutralizing titer of CR03-022 for each virus is

100% neutralizing titer of CR03-022 for each virus is



<210> 10 <211> 116 5 <212> PRT <213> Artificial sequence 10 <220> <223>

Vari abl e
Pro Asp

Cys Lys
Tyr Leu
I1e Tyr
Gy Ser
G@n Aa
Thr Pro
Ala Al a

10

15

20

25

30

35

40

45

50

55

60

| i ght chain of
Ser Leu Al a Val
Ser Ser dn Ser
Ala Trp Tyr dn
Trp Ala Ser Thr
Gy Ser Ay Thr
G u Asp Val Al a
Tyr Thr Phe Ay

SC03-022 15 <400> 10 Asp Ile @ n Leu Thr @ n Ser
Ser Leu dy 15 10 15 20 Au Arg Ala Thr Ile Asn
Val Leu Tyr Ser 20 25 30 25 Ser Ile Asn Lys Asn
Gn Lys Pro Ay An 35 40 45 Pro Pro Lys Leu Leu
Arg Gu Ser Gyival 30 50 55 60 Pro Asp Arg Phe Ser
Asp Phe Thr Leu Thr 65 70 75 80 35 Ile Ser Ser Leu

Val Tyr T QL@&%E.GL&SQIQG 85 90 95 40 Tyr Tyr Ser
Adn dy Ile 100 105 110 45 Lys Arg

115 <210> 11 50 <211> 23 <212> DNA 55 <213> Artificial sequence
<220> 60 <2@g> Bld. Mo R/ 7A
5

Ter Meulen, Jan H.

Goudsmit, Jaap

Van den Brink, Edward N.

De Kruif, Cecrnelis A,

<120> Compositions against SARS-coronavirus and uses thereof

<130> 0114 WO 00 ORD

<160> 138

<170> PatentIn version 3.1

<210> 1

<211> 9

<212> PRT

<213> Artificial sequence

<220>

<223> HCDR3 of SC03-014

<400> 1

Gly Ile Ser Pro Phe Tyr Phe Asp Tyr

1 5

<210> 2

<211> 10

<212> PRT

<213> Artificial sequence



<400> 11 115 cagrtgcagc tggtgcartc tgg 23 <210> 12 5 <211> 23 <212> DNA
10 <213> Artificial sequence <220> 15 <223> Prinmer HuVHIC <400> 12
saggtccagc tggtrcagtc tgg 23 20 <210> 13 <211> 23 25 <212> DNA <213>
Artificial sequence 30 <220> <223> Prinmer HuVH2B 35 <400> 13 saggtgcagc
tggtggagtc tgg 23 40 <210> 14 <211> 23 <212> DNA 45 <213> Artificial
sequence 50 <220> <223> Priner HuVH3B,,5400> 14 55 saggtgcagc tggtggagtc
tgg 23 <210> 15

<220>
<223> HCDR3 of SC03-022
5 <400> 2

Gly Ser Gly Ile Ser Thr Pro Met Asp Val
1 5 10

10
<210> 3

<211> 366
15 <212> DNA

<213> Artificial sequence

20

<220>

<223> Variable heavy chain of SC03-014
25 <220>

<221> CDS

<222> (1)..(366)
30

223>

35 <400> 3

atg gcec gag gtg cag ctg gtg gag tct ggg gga ggc ttg gtc cag cct 48
Met Ala Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro
1 5 10 15
40 gga ggg tcc ctg aga cte tec tgt gea gec tet gga tte ace tte agt 96
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
20 25 30
gac cac tac atg gac tgg gtc cgc cag gct cca ggg aag ggg ctg gag 144
45 Asp His Tyr Met Asp Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu
35 40 45
tgg gtt ggc cgt act aga aac aaa gct aac agt tac acc aca gaa tac 192
Trp Val Gly Arg Thr Arg Asn Lys Ala Asn Ser Tyr Thr Thr Glu Tyr
50 50 55 60
gcc gcg tct gtg aaa ggc aga ttc acc atc tca aga gat gat tca aag 240
Ala Ala Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys
65 70 75 80
55
aac tca ctg tat ctg caa atg aac agc ctg aaa acc gag gac acg gcc 288
Asn Ser Leu Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala
85 90 95
60 gtg tat tac tgt gca agg ggg att tcg ccg ttt tac ttt gac tac tgg 336

val Tyr Tyr Cys Ala Arg Gly Ile Ser Pro Phe Tyr Phe Asp Tyr Trp
100 105 110



60 <211> 23 <212> DNA 116 <213> Artificial sequence 5 <220> <223> Pri ner
HuVH3C <400> 15 10 gaggtgcagc tggtggagwe ygg 23 <210> 16 15 <211> 23
<212> DNA <213> Artificial sequence 20 <220> 25 <223> Prinmer HuVH4B <400>
16 caggtgcagc tacagcagtg ggg 23 30 <210> 17 <211> 23 35 <212> DNA <213>
Artificial sequence 40 <220> <223> Prinmer HuVH4C 45 <400> 17 cagstgcagc
tgcaggagtc agg 23 <210> 18 50 <211> 23 31p5212> DNA 55 <213> Artificial
sequence <220> 60 <223> Prinmer HuVH5B

ggc caa ggt acc ctg gtc acc gtc tcg agt 366

Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 4

<211> 122
10 <212> PRT

<213> Artificial sequence
15

<220>

<223> Variable heavy chain of $C03-014
20 <400> 4

Met Ala Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro
1 5 10 15

25
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
20 25 30

30 Asp His Tyr Met Asp Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu
35 40 45

Trp Val Gly Arg Thr Arg Asn Lys Ala Asn Ser Tyr Thr Thr Glu Tyr
35 50 55 60

Ala Ala Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys
65 70 75 80
40

Asn Ser Leu Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala
85 90 95

45

Val Tyr Tyr Cys Ala Arg Gly Ile Ser Pro Phe Tyr Phe Asp Tyr Trp
100 105 110

50 Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 5
55

<211> 363

<212> DNA

60 <213> Artificial sequence



<400> 18 117 gargtgcagc tggtgcagtc tgg 23 <210> 19 5 <211> 23 <212> DNA
10 <213> Artificial sequence <220> 15 <223> Priner HuVH6A <400> 19
caggtacagc tgcagcagtc agg 23 20 <210> 20 <211> 24 25 <212> DNA <213>
Artificial sequence 30 <220> <223> Prinmer HuJH1/2 35 <400> 20 tgaggagacg
gtgaccaggg tgcc 24 40 <210> 21 <211> 24 <212> DNA 45 <213> Artificial
sequence 50 <220> <223> Priner HuJH3 ,9400> 21 55 tgaagagacg gtgaccattg
tccc 24 <210> 22

<220>

<223> Variable heavy chain of SC03-022
5  <220>

<221> CDS

<222> (1)..(363)
10
<223>

15 <400> 5
atg gcc cag atg cag ctg gtg caa tct gga aca gag gtg aaa aag ccg 48
Met Ala Gln Met Gln Leu Val Gln Ser Gly Thr Glu Val Lys Lys Pro
1 5 10 15

20 ggg gag tct ctg aag atc tcc tgt aag ggt tct gga tac ggc ttt atc 96
Gly Glu Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Gly Phe Ile
20 25 30

acc tac tgg atc ggc tgg gtg cgc cag atg ccc ggy aaa ggc ctg gag 144
25 Thr Tyr Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu
35 40 45

tgg atg ggg atc atc tat cct ggt gac tct gaa acc aga tac agc ccg 192
Trp Met Gly Ile Ile Tyr Pro Gly Asp Ser Glu Thr Arg Tyr Ser Pro
30 50 55 60

tcc tte caa gge cag gtc acc atc tca gcc gac aag tcc atc aac acc 240
Ser Phe Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Asn Thr
65 70 75 80

35
gcc tac ctg cag tgg agc agc ctg aag gcc tcg gac acc gec ata tat 288
Ala Tyr Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Ile Tyr

490 tac tgt gcg ggg ggt tcg ggg att tct acc cect atg gac gtc tgg ggc 336
Tyr Cys Ala Gly Gly Ser Gly Ile Ser Thr Pro Met Asp Val Trp Gly
100 105 110

caa ggg acc acg gtc acc gtc tcg agce 363

45 Gln Gly Thr Thr Val Thr Val Ser Ser
115 120

<210> 6
50

<211> 121

<212> PRT

55 <213> Artificial sequence

<220>
60
<223> Variable heavy chain of SC03-022

<400> 6



60 <211> 24 <212> DNA 118 <213> Artificial sequence 5 <220> <223> Pri ner
HuJH4/ 5 <400> 22 10 tgaggagacg gtgaccaggg ttcc 24 <210> 23 15 <211> 24
<212> DNA <213> Artificial sequence 20 <220> 25 <223> Prinmer HuJH6 <400>
23 tgaggagacg gtgaccgtgg tccc 24 30 <210> 24 <211> 56 35 <212> DNA <213>
Artificial sequence 40 <220> <223> Prinmer HuVHLB/ 7A- Ncol 45 <40D> 24
gtcctcgcaa ctgcggccca gccggecatg gecccaghntge agetggtgca rtctgg 56 <21D> 25
50 <211> 56 <212> DNA 55 <213> Artificial sequence <220> 60 <223> Priner
HuVH1C- Ncol

Met Ala Gln Met Gln Leu Val Gln Ser Gly Thr Glu Val Lys Lys Pro
1 5 10 15

Gly Glu Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Gly Phe Ile
20 25 30

10 Thr Tyr Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu
35 40 45

Trp Met Gly Ile Ile Tyr Pro Gly Asp Ser Glu Thr Arg Tyr Ser Pro
15 50 55 60

Ser Phe Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Asn Thr
20

Ala Tyr Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Ile Tyr
85 ' 90 95

25

Tyr Cys Ala Gly Gly Ser Gly Ile Ser Thr Pro Met Asp Val Trp Gly
100 105 110

30 Gln Gly Thr Thr Val Thr Val Ser Ser
115 120

<210> 7
35

<211> 318

<212> DNa

40 <213> Artificial sequence

<220>

45
<223> Varlable light chain of SC03-014
<220>

50 <221> CDS

<222> (1)..(318)

<223>
55

<400> 7

gag ctc acc cag tct cca tec tcec ctg tet geca tct gta gga gac aga 48
60 Glu Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg

1 5 10 15

gtc acc atc act tgc cgg gca agt cag agc att agc agc tac tta aat 96



<400> 25 119 gtcctcgcaa ctgcggccca gccggceccatg gccsaggtcc agctggtrca gtctgg
56 <210> 26 5 <211> 56 <212> DNA 10 <213> Artificial sequence <220> 15
<223> Prinmer HuVH2B- Ncol <400> 26 gtcctcgcaa ctgcggccca gccggcecatg
gcccagrtca ccttgaagga gtctgg 56 20 <210> 27 <211> 56 25 <212> DNA <213>
Artificial sequence 30 <220> <223> Prinmer HuVB3B-Ncol 35 <400> 27
gtcctcgcaa ctgcggccca gccggceccatg gccsaggtgc agctggtgga gtctgg 56 40 <210>
28 <211> 56 <212> DNA 45 <213> ArtifiGial sequence 50 <220> <223> Pri nmer
HuVH3C- Ncol <400> 28 55 gtcctcgcaa ctgcggccca gccggccat g gccgaggt ge

agct ggt ggaVagv%ydge g? Cksz_ALwAlzagSer gén Ser Ile Ser Ser ggr Leu Asn

tgg tat cag cag aaa cca ggg aaa gcc cct aag ctc ctg atc tat gect 144
5 Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ala
35 ) 40 45

gca tcc agt ttg caa agt ggg gtc cca tca agg ttc agt ggc agt gga 192
Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly
10 50 55 60

tct ggg aca gat ttc act ctc acc atc agc agt ctg caa cct gaa gat 240
Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp
65 70 75 80
15
ttt gca act tac tac tgt caa cag agt tac agt acc cct cca acg ttc 288
Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Tyr Ser Thr Pro Pro Thr Phe
85 90 95

20 ggc caa ggg acc aag gtg gag atc aaa cgt 318

Gly Gln Gly Thr Lys Val Glu Ile Lys Arg
100 105

25 <210> 8

<211> 106
<212> PRT
30
<213> Artificial sequence
35 <220>
<223> Variable light chain of S$C03-014
<400> 8 -
49

Glu Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg
1 5 10 15

45 Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser Ser Tyr Leu Asn
20 25 30

Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ala
50 35 40 45

Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly
50 55 60
55

Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp
65 70 75 80

60
Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Tyr Ser Thr Pro Pro Thr Phe
85 90 95



60 <211> 56 <212> DNA 120 <213> Artificial sequence 5 <220> <223> Pri ner
HuVH4B- Ncol <400> 29 10 gtcctcgcaa ctgcggccca gccggceccat g gcccaggtge

agct acagca gtgggg 56 <210> 30 15 <211> 56 <212> DNA <213> Artifici al
sequence 20 <220> 25 <223> Priner HuVHAC- Ncol <400> 30 gtcctcgcaa

ct gcggccca gccggeccatg gcccagstgc agctgcagga gtcsgg 56 30 <210> 31 <211> 56
35 <212> DNA <213> Artificial sequence A4AQ <220> <223> Prinmer HUVH5B- NCO
45 <400> 31 gtcctcgcaa ctgcggccca gccggceccatg gccgargtgce agctggtgca gtctgg 56
<210> 32 50 <211> 56 <212> DNA 55 <213> Artificial sequence <220> 60 <223>

Pri mer HUVH@?\'GNCQ_y Thr Lys Val Glu Ile Lys Arg
100 105
<210> 9
<211> 348
10 <212> DNA

<213> Artificial sequence

15

<220>

<223> Variable light chain of SC03-022
20 <220>

<221> CDS

<222> (1)..(348)
25

<223>

30 <400> 9

gac atc cag ttg acc cag tct cca gac tcc ctg gct gtg tet ctg ggce 48
Asp Ile Gln Leu Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15
35 gag agg gcc acc atc aac tgc aag tcc agc cag agt gtt tta tac agc 96
Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30
tce atec aat aag aac tac tta gct tgg tac cag cag aaa cca gga cag 144
40 Ser Ile Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
35 40 . 45
cct cct aag ctg ctc att tac tgg gca tct acc cgg gaa tcc ggg gtce 192
Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
45 50 55 60
cct gac cga ttc agt ggc agc ggg tct ggg aca gat tte act ctc acc 240
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80
50
atc agc agc ctg cag gct gaa gat gtg gca gtt tat tac tgt cag caa 288
Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 90 95
55 tat tat agt act ccg tac act ttt ggc cag ggg acc aag gtg gaa atc 336
Tyr Tyr Ser Thr Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110
aaa cgt gcg gec 348

60 Lys Arg Rla Ala
115



<400> 32 121 gtcctcgcaa ctgcggccca gccggccatg gcccaggtac agctgcagca gtcagg
56 <210> 33 5 <211> 36 <212> DNA 10 <213> Artificial sequence <220> 15
<223> Priner HuJH1l/ 2- Xhol <400> 33 gagtcattct cgactcgaga cggtgaccag ggtgcc
36 20 <210> 34 <211> 36 25 <212> DNA <213> Artificial sequence 30 <220>
<223> Prinmer HuJH3- Xhol 35 <400> 34 gagtcattct cgactcgaga cggtgaccat tgtccc
36 40 <210> 35 <211> 36 <212> DNA 4 l§213> Artificial sequence 50 <220>
<223> Priner HuJH4/5- Xhol <400> 35 55 ‘gagtcattct cgactcgaga cggt gaccag
ggttcc 36<2§%1Q3 36

<211> 116
5 <212> PRT
<213> Artificial sequence
10
<220>
<223> Variable light chain of S5C03-022
15 <400> 10

Asp Ile Gln Leu Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

20
Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

25 Ser Ile Asn Lys Asn Tyr Leu BAla Trp Tyr Gln Gln Lys Pro Gly Gln
33 40 45

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
30 50 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80
35

Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 90 95

40

Tyr Tyr Ser Thr Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

45 Lys Arg Ala Ala
115

<210> 11
50

<211> 23

<212> DNA

55 <213> Artificial sequence

<220>
60
<223> Primer HuVH1E/7A

<400> 11



60 <211> 36 <212> DNA 122 <213> Artificial sequence 5 <220> <223> Pri ner
HuJH6- Xhol <400> 36 10 gagtcattct cgactcgaga cggtgaccgt ggtccc 36 <210> 37
15 <211> 23 <212> DNA <213> Artificial sequence 20 <220> 25 <223> Priner
HuVl anbdal A <400> 37 cagtctgtgc tgactcagcc ace 23 30 <210> 38 <211> 23

35 <212> DNA <213> Artificial sequence 40 <220> <223> Prinmer HuVl anbdal H
45 <400> 38 cagtctgtgy tgacgcagcc gcc 2315<210> 39 50 <211> 23 <212> DNA 55
<213> Artificial sequence <220> 60 <223> Prinmer HuVl anbdal C

cagrtgcagc tggtgcartc tgg 23

<210> 12
<211> 23
<212> ©DNA

10 <213> Artificial sequence

<220>
15

<223> Primer HuVHIC

<400> 12

saggtccagc tggtrcagtc tgg 23
20

€210> 13

<211> 23
25

<212> DNA

<213> Artificial sequence
30

<220>

<223> Primer HuVHZB

35
<400> 13

saggtgcagc tggtggagtc tgg 23
40 <210> 14

<211> 23

<212> DNA

45
<213> Artificial sequence

50 <220>
<223> Primer HuVH3B
<400> 14

55 saggtgcagc tggtggagtc tgg 23
<210> 15

60 <211> 23

<212> DNA



<400> 39 123 cagtctgtcg tgacgcagcc gcc 23 <210> 40 5 <211> 21 <212> DNA

10 <213> Artificial sequence <220> 15 <223> Prinmer HuVl anbda2 <400> 40
cartctgccc tgactcagcc t 21 20 <210> 41 <211> 23 25 <212> DNA <213>
Artificial sequence 30 <220> <223> Prinmer HuVl anbda3A 35 <400> 41
tcctatgwgc tgactcagcc acc 23 40 <210> 42 <211> 23 <212> DNA 45 <213>
Artificial sequence 50 <220> <223> Prigﬁ{ HUVI anbda3B <400> 42 55
tcttctgagc tgactcagga ccc 23 <210> 43

<213> Artificial sequence

5 <220>
<223> Primer HuVH3C
<400> 15
10 gaggtgcagc tggtggagwe ygg 23
<210> 16
15 <211> 23
<212> DKNA
<213> Artificial sequence
20
<220>
25  <223> Primer HuVH4B

<400> 16
caggtgcagc tacagcagtg ggg ’ 23

30
<210> 17

<211> 23
35 <212> DNA

<213> Artificial sequence
40

<220>

<223> Primer HuVH4C
45 <400> 17

cagstgcagc tgcaggagtc sgyg 23

<210> 18
50

<211> 23

<212> DNA

55 <213> Artificial sequence

<220>
60
<223> Primer HuVHSB

<400> 18



60 <211> 23 <212> DNA 124 <213> Artificial sequence 5 <220> <223> Pri ner
HuVl anbda4 <400> 43 10 cacgttatac tgactcaacc gcc 23 <210> 44 15 <211> 23
<212> DNA <213> Artificial sequence 20 <220> 25 <223> Primer HuVlI anbda5
<400> 44 caggctgtgc tgactcagcc gtc 23 30 <210> 45 <211> 23 35 <212> DNA
<213> Artificial sequence 40 <220> <223> Primer HuVl anbda6 45 <400> 45
aattttatgc tgactcagcc cca 23 <210> 46 537<211> 23 <212> DNA 55 <213>
Artificial sequence <220> 60 <223> Priner Huvl anbda7/8

gargtgcagc tggtgcagtc tgg 23

<210> 19
<211> 23
<212> DNA

i0 <213> Artificial sequence

<220>
15

<223> Primer HuVH6A

<400> 19

caggtacagc tgcagcagtc agg 23
20

<210> 20

<211> 24
25

<212> DNA

<213> Artificial sequence
30

<220>

<223> Primer HuJH1/2

35
<400> 20

tgaggagacg gtgaccaggg tgcc 24
40 <210> 21

<211> 24

<212> DNA

45
<213> Artificial sequence

50 <220>
<223> Primer HuJH3
<400> 21

55 tgaagagacg gtgaccattg tccc 24
<210> 22

60 <211> 24

<212> DNA



<400> 46 125 cagrctgtgg tgacycagga gcc 23 <21C 47 5 <211> 23 <212> DNA
10 <213> Artificial sequence <220> 15 <223> Priner HuVl anbda9 <400> 47
cwgcctgtge tgactcagecc mac 23 20 <210> 48 <211> 23 25 <212> DNA <213>
Artificial sequence 30 <220> <223> Prinmer HuVkappal B 35 <400> 48

gacat ccagw tgacccagtc tcc 23 40 <210> 49 <211> 23 <212> DNA 45 <213>
Artificial sequence 50 <220> <223> Pripgr HuVkappa2 <400> 49 55 gatgttgtga
tgactcagtc tcc 23 <210> 50

<213> Artificial sequence

5 <220>

<223> Primer HuJH4/5
<400> 22

10 tgaggagacg gtgaccaggg ttece 24
<210> 23

15 <211> 24
<212> DNA
<213> Artificial sequence

20
<220>

25 <223> Primer HuJH6

<400> 23
tgaggagacg gtgaccgtgg tccc 24

30
<210> 24

<211> 56
35 <212> DNA

<213> Artificial gequence
40

<220>

<223> Primer HuVH1B/7A-Ncol
45 <400> 24

gtcctecgcaa ctgeggccca gccggcecatg gcccagrtge agetggtgeca rtcetgg S6é

<210> 25
50
<211> 56
<212> DNA

55 <213> Artificial sequence

<220>
60
<223> Primer HuVH1C-Ncol

<400> 25



60 <211> 23 <212> DNA 126 <213> Artificial sequence 5 <220> <223> Pri ner
HuVkappa3 <400> 50 10 gaaattgtgw tgacrcagtc tcc 23 <210> 51 15 <211> 23
<212> DNA <213> Artificial sequence 20 <220> 25 <223> Primer Huvkappa4d
<400> 51 gatattgtga tgacccacac tcc 23 30 <210> 52 <211> 23 35 <212> DNA
<213> Artificial sequence 40 <220> <223> Priner HuVkappa5 45 <400> 52
gaaacgacac tcacgcagtc tcc 23 <210> 53 5@¢<211> 23 <212> DNA 55 <213>
Artificial sequence <220> 60 <223> Prinmer HuVkappa6

gtcctecgcaa ctgcggecca gecggceccatg gccsaggtce agctggtrca gtctgg 56

<210> 26
<211> 56
<212> DNA

10 <213> Artificial sequence

<220>
15

<223> Primer HuVH2B-NcoIl

<400> 26

gtcctegeoaa ctgcggccca gceoggeccatg gcccagrtca ccttgaagga gtetgy 56
20

<210> 27

<211> 56
25

<212> DNA

<213> Artificial sequence
30

<220>

<223> Primer HuVH3B-NcoI
35

<400> 27

gtcctegcaa ctgecggecca gecggecatg gecsaggtge agetggtgga gtetgg 56
40 <210> 28

<211> 56

<212> DNA

45
<213> Artificial sequence

50 <220>
<223> Primer HuVH3C-NcoI
<400> 28

55 gtectegecaa ctgeggecca gececggecatg gocgaggtge agetggtgga gweygg 56
<210> 29

60 <211> 56

<212> DNA



<400> 53 127 gaaattgtgc tgactcagtc tcc 23 <210> 54 5 <211> 24 <212> DNA
10 <213> Artificial sequence <220> 15 <223> Priner HuJl anbdal <400> 54
acctaggacg gtgaccttgg tccc 24 20 <210> 55 <211> 24 25 <212> DNA <213>
Artificial sequence 30 <220> <223> Priner HuJl anbda2/3 35 <4DD> 55
acctaggacg gtcagcttgg tccc 24 40 <210> 56 <211> 24 <212> DNA 45 <213>
Artificial sequence 50 <220> <223> Prig@r Huj | anbda4/5 <40D> 56 55

acyt aaaacg gtgagctggg tccc 24 <210> 5%

<213> Artificial sequence

5 <220>

<223> Primer HuVH4B-Ncol
<400> 29

10 gtcctegecaa ctgeggecca gecggccatg goccaggtge agctacagca gtgggg 56
<210> 30

15 <211> 56
<212> DNA
<213> Artificial sequence

20
<220>

25 <223> Primer HuVHAC-Ncol

<400> 30
gtcctcgecaa ctgeggecca gecggecatg gecccagstge agectgecagga gtcesgg 56

30
<210> 31

<211> 56
35 <212> DNA

<213> Artificial sequence
40

<220>

<223> Primer HuVHSB-Ncol
45 <400> 31

gtcctecgcaa ctgeggeccca gecggecatg gecgargtge agectggtgea gtcetgg 56

<210> 32
50

<211> B56

<212> DNA

55 <213> Artificial sequence

<220>
60
<223> Primer HuVH6A-Ncol

<400> 32



60 <211> 24 <212> DNA 128 <213> Artificial sequence 5 <220> <223> Pri ner
HuJkappal <400> 57 10 acgtttgatt tccaccttgg tccc 24 <210> 58 15 <211> 24
<212> DNA <213> Artificial sequence 20 <220> 25 <223> Primer HuJkappa2
<400> 58 acgtttgatc tccagcttgg tccc 24 30 <210> 59 <211> 24 35 <212> DNA
<213> Artificial sequence 40 <220> <223> Prinmer HuJkappa3 45 <400> 59
acgtttgata tccactttgg tccc 24 <210> 60150 <211> 24 <212> DNA 55 <213>
Artificial sequence <220> 60 <223> Priner HuJkappa4

gtectcgcaa ctgcggccca gccggccatg geccaggtac agetgcagca gtcagg 56

<210> 33
<211> 36
<212> DNA

10 <213> Artificial sequence

<220>
15

<223> Primer HuJH1/2-Xhol

<400> 33

gagtcattet cgactcgaga cggtgaccag ggtgcc 36
20

<210> 34

<211> 36
25

<212> DNA

<213> Artificial sequence
30

<220>

<223> Primer HuJH3-Xhol
35

<400> 34

gagtcattct cgactcgaga cggtgaccat tgtccce 36
40 <210> 35

<211> 36

<212> DNA

45
<213> Artificial sequence

50 <220>
<223> Primer HuJH4/5-XhoI
<400> 35

55 gagtcattct cgactcgaga cggtgaccag ggttcc 36
<210> 36

60 <211> 36

<212> DNA



<400> 60 129 acgtttgatc tccaccttgg tccc 24 <210> 61 5 <211> 24 <212> DNA
10 <213> Artificial sequence <220> 15 <223> Priner HuJkappa5 <400> 61
acgtttaatc tccagtcgtg tccc 24 20 <210> 62 <211> 41 25 <212> DNA <213>
Artificial sequence 30 <220> <223> Primer HuVkappal B-Sall 35 <400> 62

t gagcacaca ggtcgacgga catccagw g acccagtctc ¢ 41 40 <210> 63 <211> 41

<212> DNA 45 <213> Artificial sequence,,50 <220> <223> Pri ner

HuVkappa2- Sal | <400> 63 55 tgagcacaca ggtcgacgga tgttgtgatg actcagtctc c 41
<210> 64

<213> Artificial sequence

5 <220>

<223> Primer HuJH6-Xhol
<400> 36

10 gagtcattet cgactcgaga cggtgacegt ggtece 36
<210> 37

15 <211> 23
<212> ©DNA
<213> Artificial sequence

20
<220>

25 <223> Primer HuVlambdald

<400> 37
cagtctgtge tgactcagcc ace 23

30
<210> 38

<211> 23
35 <212> DNA

<213> Artificial sequence
40

<220>

<223> Primer HuVlambdalB
45 <400> 38

cagtctgtgy tgacgcagcec gecc 23

<210> 39
50

<211> 23

<212> DNA

55 <213> Artificial sequence

<220>
60
<223> Primer HuVlambdalC

<400> 39



60 <211> 41 <212> DNA 130 <213> Artificial sequence 5 <220> <223> Pri ner
HuVkappa3B- Sall <400> 64 10 tgagcacaca ggtcgacgga aattgtgwtg acgcagtctc c
41 <210> 65 15 <211> 41 <212> DNA <213> Artificial sequence 20 <220> 25
<223> Prinmer HuVkappa4B-Sall <400> 65 tgagcacaca ggtcgacgga tattgtgatg
acccacactc ¢ 41 30 <210> 66 <211> 41 35 <212> DNA <213> Artificial
sequence 40 <220> <223> Priner HuVkappab-Sall 45 <400> 66 tgagcacaca

ggt cgacgga aacgacactc acgcagtctc c 41 <230> 67 50 <211> 41 <212> DNA 55
<213> Artificial sequence <220> 60 <223> Prinmer HuVkappa6- Sal

cagtctgteg tgacgcagcc gcc 23

<210> 40
<211> 21
<212> DNA

10 <€213> Artificial sequence

<220>
15

<223> Primer HuVlambdaZ2

<400> 40

cartctgccc tgactcagec t 21
20

<210> 41

<211> 23
25

<212> DNA

<213> Artificial sequence
30

<220>

<223> Primer HuVlambda3ha
35

<400> 41

tcctatgwge tgactcagcc acc 23
40 <210> 42

<211> 23

<212> ©DNA

45
<213> Artificial sequence

50 <220>
<223> Primer HuVlambda3B
<400> 42

55 tcttctgage tgactcagga ccc 23
<210> 43

60 <211> 23

<212> DNA



<400> 67 131 tgagcacaca ggtcgacgga aattgtgctg actcagtctc c 41 <210> 68 5
<211> 48 <212> DNA 10 <213> Artificial sequence <220> 15 <223> Pri ner
HuJkappal - Not| <400> 68 gagtcattct cgacttgcgg ccgcacgttt gatttccacc
ttggtccc 48 20 <210> 69 <211> 48 25 <212> DNA <213> Artificial sequence
30 <220> <223> Prinmer Hu, Tkappa2-Notl 35 <400> 69 gagtcattct cgacttgcgg
ccgcacgttt gatctccagc ttggtccc 48 40 §§}0> 70 <211> 48 <212> DNA 45 <213>
Artificial sequence 50 <220> <223> Priiter HuJkappa3-Nctl <400> 70 55
gagtcattctzggactt%cgg ccgcacgttt gatatccact ttggtccc 48 <210> 71

> Artificial sequence

5 <220>

<223> Primer HuVlambda4
<400> 43

10 cacgttatac tgactcaacc gce 23
<210> 44

15 <211> 23
<212> DNA
<213> Artificial sequence

20
<220>

25 <223> Primer HuVlambda5

<400> 44
caggctgtgc tgactcagcc gtc 23

30
<210> 45

<211> 23
35 <212> DNA

<213> Artificial segquence
40

<220>

<223> Primer HuVlambdaé
45 <400> 45

aattttatgc tgactcagcc cca 23

<210> 46
50

<211> 23

<212> DNA

55 <213> Artificial sequence

<220>
60
<223> Primer HuVlambda7/8

<400> 46



60 <211> 48 <212> DNA 132 <213> Artificial sequence 5 <220> <223> Pri ner
HuJkappa4- Not| <400> 71 10 gagtcattct cgacttgcgg ccgcacgttt gatctccacc
ttggtccc 48 <210> 72 15 <211> 48 <212> DNA <213> Artificial sequence 20
<220> 25 <223> Prinmer HuJ7kappab5-Notl <400> 72 gagtcattct cgacttgcgg
ccgcacgttt aatctccagt cgtgtccc 48 30 <210> 73 <211> 41 35 <212> DNA <213>
Artificial sequence 40 <220> <223> Priper HuVl anbdal A-Sall 45 <400> 73

t gagcacaca ggtcgacgca gtctgtgctg actcagccac ¢ 41 <210> 74 50 <211> 41

<212> DNA §§¢é%l§?tﬁ%§&£é @ sequence <220> 60 <223> Priner,,
HuVl anbdal S-°S

<210> 47
<211> 23
<212> DNA

10 <213> Artificial sequence

<220>
15

<223> Primer HuVlambdal

<400> 47

cwgcctgtge tgactcagec mecc 23
20

<210> 48

<211> 23
25

<212> DNA

<213> Artificial sequence
30

<220>

<223> Primer HuVkappalB
35

<400> 48

gacatccagw tgacccagtc tcc 23
40 <210> 49

<211> 23

<212> DNA

45
<213> Artificial sequence

50 <220>
<223> Primer HuVkappa2
<400> 49

55 gatgttgtga tgactcagtc tcc 23
<210> 50

60 <211> 23

<212> DNA



<400> 74 133 tgagcacaca ggtcgacgca gtctgtgytg acgcagccgc ¢ 41 <210> 75 5
<211> 41 <212> DNA 10 <213> Artificial sequence <220> 15 <223> Pri ner

HuVl anbdal G- Sal | <400> 75 tgagcacaca ggtcgacgca gtctgtcgtg acgcagccgc ¢ 41
20 <210> 76 <211> 39 25 <212> DNA <213> Artificial sequence 30 <220>
<223> Prinmer HuVl anbda2-Sail 35 <40D> 76 tgagcacaca ggtcgacgca rtctgccctg
actcagcct 39 40 <210> 77 <211> 41 <212z DNA 45 <213> Artificial sequence
50 <220> <223> Prinmer HuVl anbda3A-Sall <400> 77 55 tgagcacaca ggtcgacgtc
ctatgwgct g,act gaggecac, ¢ 41 <210> 78

icial segquence

5 <220>

<223> Primer HuVkappa3
<400> 50

10 gaaattgtgw tgacrcagtc tce 23
<210> 51

15 <211> 23
<212> DNA
<213> Artificial sequence

20
<220>

25 <223> Primer HuVkappad

<400> 51
gatattgtga tgacccacac tcc 23

30
<210> 52

<211> 23
35  <212> DNA

<213> Artificial sequence
40

<220>

<223> Primer HuVkappas
45 <400> 52

gaaacgacac tcacgcagtc tce 23

<210> 53
50

<211> 23

<212> DNA

55 <213> Artificial sequence

<220>
60
<223> Primer HuVkappab

<400> 53



60 <211> 41 <212> DNA 134 <213> Artificial sequence 5 <220> <223> Pri ner
HuVl ant da3B- Sal | <400> 78 10 tgagcacaca ggtcgacgtc ttctgagctg actcaggacc c
41 <210> 79 15 <211> 41 <212> DNA <213> Artificial sequence 20 <220> 25
<223> Prinmer HuVl anbda4- Sall <400> 79 tgagcacaca ggtcgacgca cgttatactg
actcaaccgc ¢ 41 30 <210> 80 <211> 41 35 <212> DNA <213> Artificial
sequence 40 <220> <223> Prinmer HuVl amhda5-Sall 45 <400> 80 tgagcacaca
ggt cgacgca ggctgtgctg actcagccgt ¢ 41 <210> 81 50 <211> 41 <212> DNA 55
<213> Arti fiLi@gSeeNGE: +&220> 60 <223> Primer Huvl anbda6- Sgd

<210> 54
<211> 24
<212> DNA

10 <213> Artificial sequence

<220>
15

<223> Primer Hudlambdal

<400> 54

acctaggacg gtgaccttgg tccc 24
20

<210> 55

<211> 24
25

<212> DNA

<213> Artificial sequence
30

<220>

<223> Primer HuJlambda2/3
35

<400> 55

acctaggacg gtcagcttgg tccc 24
40 <210> 56

<211> 24

<212> DNA

45
<213> Artificial sequence

50 <220>
<223> Primer HuJlambda4/5
<400> 56

55 acytaaaacyg gtgagctggg tcce 24
<210> 57

60 <211> 24

<212> DNA



<400> 81 135 tgagcacaca ggtcgacgaa ttttatgctg actcagcccc a 41 <21D> 82 5
<211> 41 <212> DNA 10 <213> Artificial sequence <220> 15 <223> Pri ner

Huvl anbda7/ 8- Sal | <400> 82 tgagcacaca ggtcgacgca grctgtggtg acycaggagc c 41
20 <210> 83 <211> 41 25 <212> DNA <213> Artificial sequence 30 <220>
<223> Prinmer HuVl anbda9-Sall 35 <400> 83 tgagcacaca ggtcgacgcw gcctgtgcetg
actcagccnc ¢ 41 40 <210> 84 <211> 48 ,5212> DNA 45 <213> Artificial
sequence 50 <220> <223> Prinmer Huil anbdal -Notl <400> 84 55 gagtcattct

cgacttgcggzﬁgg%ggggg_l g% %kgacc ttggtccc 48 <210> 85

5 <220>

<223> Primer HuJkappal
<400> 57

10 acgtttgatt tccaccttgg tcec 24
<210> 58

15 <211> 24
<212> DNA
<213> Artificial sequence

20
<220>

25 <223> Primer HuJkappa2

<400> 58
acgtttgatc tccagettgg tecc 24

30
<210> 59

<211> 24
35 <212> DNA

<213> Artificial sequence
40

<220>

<223> Primer HuJkappa3
45 <400> 59

acgtttgata tccactttgg tccc 24

<210> 60
50

<211> 24

<212> DNA

55 <213> Artificial sequence

<220>
60
<223> Primer HuJkappaé

<400> 60



60 <211> 48 <212> DNA 136 <213> Artificial sequence 5 <220> <223> Pri ner
Huj | anbda2/ 3-Not| <400> 85 10 gagtcattct cgacttgcgg ccgcacctag gacggt cagc
ttggtccc 48 <210> 86 15 <211> 48 <212> DNA <213> Artificial sequence 20
<220> 25 <223> Prinmer Husl anbda4/5-Notl <400> 86 gagtcattct cgacttgcgg
ccgcacytaa aacggtgagc tgggtccc 48 30 <210> 87 <211> 24 35 <212> DNA <213>
Artificial sequence 40 <220> <223> Primer HuClgG 45 <400> 87 gtccaccttg
gtgttgctgg gectt 24 <210> 88 50 <211> 4914 <212> DNA 55 <213> Artificial

sequence  $220%.60 rsédrgd/@Eed0r pDV- Q05 24
<210> 61
5
<211> 24
<212> DNA

10 <213> Artificial sequence

<220>
15

<223> Primer HuJkappal

<400> 61

acgtttaatc tccagtegtg tcecce 24
20

<210> 62

<211> 41
25

<212> DNA

<213> Artificial sequence
30

<220>

<223> Primer HuVkappalB-Sall
35

<400> 62

tgagcacaca ggtcgacgga catccagwtg acccagtctc ¢ 41
40 <210> 63

<211> 41

<212> DNA

45
<213> Artificial sequence

50 <220>
<223> Primer HuVkappa2Z-Sall
<400> 63

55 tgagcacaca ggtcgacgga tgttgtgatg actcagtcte c 41
<210> 64

60 <211> 41

<212> DNA



<400> 88 137 aagcttgcat gcaaattcta tttcaaggag acagtcat aa t gaaatacct
attgcctacg 60 gcagccgctg gattgttatt actcgcggcc cagccggcca tggccgaggt
gtttgactaa 120 5 tggggcgcgc ctcagggaac cctggtcacc gtctcgagcg gtacgggcgg
ttcaggcgga 180 accggcagcg gcactggcgg gtcgacggaa attgtgctca cacagtctcc
agccaccctg 240 tctttgtctc caggggaaag agccaccctc tcctgcaggg ccagtcagag
tgttagcagc 300 10 tacttagcct ggtaccaaca gaaacctggc caggctccca ggctcctcat
ctatgatgca 36D tccaacaggg ccactggcat cccCagccagg ttcagtggca gtgggtctgg
gacagacttc 42D 15 actctcacca tcagcagcct agagcctgaa gattttgcag tttattactg
t cagcagcgt<?4B0 XMtiaset j§eedttcggettt cggcggaggg accaaggt gg agat caaacg

t gcggccgca 540 tataccgata ttgaaatgaa ccgcctgggc aaaggggccg cat agact gt
tgaaagttgt 600 20 ttagcaaaac ctcatacaga aaattcattt actaacgtct ggaaagacga
caaaacttt 28660 gatcgttacg ctaactatga gggctgtctg tggaatgcta caggcgttgt

ggtttgtact 720 _ 25 gotgacgaaa,gtcagtgtta cggtacatgg gttcctattg ggettgetat

ccct gaaaat 0 gagggt gty gctctgaggg tggcggttct gagggt ggeg gttct gaggg
t ggcggt act<48:0 s4aaacct cct g agtacggtga tacacctatt ccgggctata cttatatcaa

ccct cti¥gactysracacd otRyecuse t2at Ot Ty e GrEAgreEe tcgagcaaaac cccgct aat't ctaatccttc
tcttgaggag 960 tctcagcctc ttaatacttt catgtttcag aataataggt tccgaaatag
gcagggt gca1§20s 35 ttaactgttt atacgggcac tgttactcaa ggcactgacc ccgttaaaac
ttattaccag 1080 tacactcctg tatcatcaaa agccatgtat gacgcttact ggaacggtaa

at t cagegacc?1®40t! tgcgetttcec attctggett taatgaggat ccattcgttt gtgaatatca
aggccaat cq,,1200,,,40 tctgacctgc ctcaacctcc tgtcaatgct ggcggcggct ctggtggtgg
ttctggtggc 1260 ggctctgagg gtggcggetc tgagggtggce ggttctgagg gtggcggcetc

t gagggt ggc21B2(rref3ciggtteqeged g gcggectccgg ttccggtgat tttgattatg aaaaaat ggc
aaacgct®aat 1380 aagggggcta tgaccgaaaa tgccgatgaa aacgcgctac agtctgacge

t aaaggcaaa 1440 cttgattctg tcgctactga ttacggtgct gctatcgatg gtttcattgg
tgacgtttcc2i®00 50 ggccttgcta atggtaatgg tgctactggt gattttgctg gctctaattc
ccaaat ggct 1560 caa tcggtg acggtgataa ttcaccttta atgaataatt tccgtcaata
tttacctt ct<?iB20FPrins PVEEReagt I cggtt gaat g tcgeecttat gtctttggeg ctggtaaacc

at at gaat t t4,3880;s
tgagcacaca ggtcgacgga tattgtgatg acccacacte ¢ 41
30
<210> 66
<211> 41

35 <212> DNA

<213> Artificial sequence
40

<220>

<223> Primer HuVkappaS-Sall
45 <400> 66

tgagcacaca ggtcgacgga aacgacactc acgcagtcte c 41

<210> 67
50

<211> 41

<212> DNA

55 <213> Artificial sequence

<220>
60
<223> Primer HuVkappab-Sall

<400> 67



tctattgatt
gccaccttta
t aagaatt ca
acttaat cgc
caccgat cgc
ttttctcctt
gcgccctgta

gt gacaaaat
tgtatgtatt
ctggccgtcg
cttgcagcac
ccttcccaac
acgcat ct gt

gcggcgcat t

acacttgcca, gg&g&;?ggg
ttcgccgget ttccccgica
gctttacggc acctcgaccc
t cgcect at<§ﬁéc§8tttt
ctcttgticc.mpaacyggaac
gggattttgc cgatttcggc
gcgaatttta<déaad¥t att

aaacttattc
ttcgacgttt
ttttacaacg
atcccccttt
agttgcgcag
gcggtatttc
aagcgcggceg

EQS&Pgﬁkgﬁ%t

agct ct aaa
caaaaaactt
tcgcecctttg
aacact caac
ctattggtta
aacgtttaca

tctgatggeg gat agllaag. cgagecscoa
cgggcttgtc tgctceccgge atccgcttac

atgtgtcaga ggttttcacc gtcatcaccg
cgcctatttt tataggttaa tgtcatgata
tttcggggaa dtgtgcgcgg aacccctatt
t at ccgct ca<tgagacaadt audGHGi gatna
atgagtattc aacatttccg tgtcgccectt

gtttttgctc <%ﬁ9§cégag%{ct%%t%gg%g%gggttqta%gg%g&t

gagt
cgagtgggtt éﬁa Ccgaa g
gaagaacttt ttccaatgat gagcactttt
cgtattgacg<€@gggéaaga gcaactcggt
gttgagtact(&ggcqgtcac agaaaagcat
tgcagtggtg ccat aaccat gagtgataac
ggaggaccga<aggagmﬁaac Cgcttttttg

<213> Artificial sequence

30
<220>

<223> Primer HuJdkappaZ-Notl
35

<400> 69

cgtggtgtct ttgegtttct tttatatgtt

gct aacat ac
t cgt gact gg
cgccagct gg
cct gaat ggc
acaccggat a
ggt gt ggt gg
& LGk LdCL
cgggggct cc
gatttgggtg
acgt t ggagt
cctatctcgg
aaaaat gagc
attttatggt
cacccgccaa
agacaagctg
aaacgcgcga

t gcgt aat aa
gaaaaccctg
cgt aat agcg
gaat ggcgcc
cgt caaagca
ttacgcgcag
tccecttcectt
ctttagggtt
at ggtt cacg
ccacgttctt
gctattcttt
tgatttaaca
gcact ct cag
cacccgct ga
t gaccgtctc

gacgaaaggg

ataatggttt cttagacgtc
tgtttatttt tctaaataca
atgcttcaat aatattgaaa

attccctttt ttgcggcatt
0. .Stgaagat ca
a aaga tccttgagag

aaagttctgc tatgtggcgce
cgccgcatac actattctca
cttacggat g gcat gacagt
act gcggcca acttacttct
cacaacat gg gggat cat gt

gagtcattct cgacttgcgg ccgcacgttt gatctccagc ttggtcece

40 <210> 70

<211> 48

<212> DNA
45

<213> Artificial sequence

50 <220>

» €223> Primer HuJkappa3-NotI

<400> 70

55

<210> 71

60 <211> 48

<212> DNA

gagtcattct cgacttgcgg ccgcacgttt gatatccact ttggtccce

ggagtcttaa
gcgttaccca
aagaggcccg
t gat gcggt a
accat agt ac
cgt gaccgct
tct cgcgacg
ccgatttagt
t agt gggcca
t aat agt gga
tgatttataa
aaaatttaac
t acaat ct gc
cgcgccct ga
cgggagct gc
cctcgtgata
aggt ggcact
ttcaaatatg
aaggaagagt
ttgccttcct
gt t gggs gca
ttttcgcccce
ggt attatcc
gaatgacttg
aagagaatt a
gacaacgat c
aact cgcctt

48

48

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360

60

138

10

15
20

25
30

35
40

45



50 gatcgttggg aaccggagct gaat gaagcc ataccaaacg acgagcgtga caccacgatg 3420
gcgaactact tactctagct 3480

cct gt agcaa
t cccggcaac
t cggeccecttc
cgcggt at ca

acgacgggga

t ggcaacaac gttgcgcaaa
aatt aat aga ct ggat ggag
cggctggetg gtttattget
ttgcagcact ggggccagat
gt caggcaac t at ggat gaa
tcactgatta agcattggta actgtcagac
ttaaaacttc atttttaatt taaaaggatc
accaaaat cC?1et t A HCHH BRI TEgt tc
aaaggatctt cttgagatcc tttttttctg
ccaccgctac cagcggtggt ttgtttgccg
gt aact §gcr22Pragcagagc gcagat acca
ggccaccact,,teaggaact el gl A4EACcCy
ccagtggctg Cctgccagtgg cdat aagtcg
ttaccggataﬂmggcgcagcg gt cgggct ga
gagcgabcgerdtent irtaedagi9ag% eRIgAThet
cttcccgaag ggagaaaggc ggacaggt at
cgcacgaggeriagcti ccagg gggaaacgcc
cacctctgac ttgagcgtcg atttttgtga
aacgcéagc&latgbygectt tttacggttc
ttctttcctg,egt @t cccc tgattctgtg
gat accgct c gccgcagccg aacgaccgag
gagcgcccaglpacycatiztd gomtekccce
cacgaélggt ttcccgactg gaaagcgggc
ctcactcatt aggcacccca ggctttacac
at t gt gagcepzgat aacaatt tcacacagga

89 <211> 24 <212> DNA 5
25 <223> Primer HuJ?kappaS5-NotI
<400> 72
gagtcattct cgacttgegg cegcacgttt
30
<210> 73
<211> 41
35 <212> DNA
<213> Artificial sequence
40
<220>
<223> Primer HuVlambdalA~Sall
45 <400> 73
tgagcacaca ggtcgacgca gtctgtgetg
<210> 74
S0
<211> 41
<212> DNA
55 <213> Artificial sequence
<220>
60
<223> Primer HuVlambdalB-Sall

<400> 74

ctattaactg
gcggat aaag
gat aaatctg
ggt aagccct
cgaaaﬁ ac
caagt ct
t aggt gaaga
cact gagcgt
cgcgt aat ct
gat caagagc
aat act gt cc
cct acat acc
tgtcttaccg

acggggogtt

tt gcaggacc
gagccggt ga
cccgt at cgt
agat cgct ga
cat at at act
tcctttttga
cagaccccgt
gctgcttgca
t accaact ct
ttctagtgta
t cgct ct get

ggtt ggact c
cgt gcacaca

@tacaregitgItaget at gaga

ccggt aageg
tggtatcttt
tgct cgt cag
ctggecetttt
gat aaccgt a
cgcagcgagt
gcgegt t gge
agt gagcgca
tttatgcttc
aacagctatg

gcagggtcgg
at agt cct gt

gggggcggag
gctggecttt
ttaccgcctt
cagt gagcga
cgattcatta
acgcaattaa
cggct cgt at
accatgatta

aatctccagt cgtgtcec

actcagccac ¢

acttctgcgce
gcgt gggt ct
agttatctac
gat aggt gcc
ttagatt gat
taatctcatg
agaaaagat c
aacaaaaaaa
ttttccgaag
gccgtagtta
aatcctgtta
aagacgat ag
gcccagcettg
aagcgtcacg
aacaggagag
cgggtttcgce
cct at ggaaa
tgctcacatg
t gagt gagct
ggaagcggaa
at gcagct gg
t gt gagttag
gttgtgtgga

3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860

55
60
139

10
15

20
25

30
35

cgcc 4914 40 <210>

48

41



<213> Artificial sequence 50 <220> <223> Prinmer HuCkappa <400> 89 55
acactctccc-ctgttgaagec tctt 24 <210> 90 60 <211> 23 <212> DNA 140 <213>
Artificial sequence 5 <220> <223> Priner HuC anbda2 <400> 90 10 tgaacattct
gtaggggcca ctg 23 <210> 91 15 <211> 23 <212> DNA <213> Artificial sequence
20 <220> 25 <223> Primer HuCd anbda7 <400> 91 agagcattct gcaggggcca ctg 23
30 <210> 92 <211> 747 35 <212> DNA <218 Artificial sequence 40 <220>
<223> SC03-014 45 <220> <221> CDS <222> (1)..(747) 50

tgagcacaca ggtcgacgca gtctgtgytg acgcagecge ¢ 41

<210> 75
<211> 41
<212> DNA

10 <213> Artificial sequence

<220>
15

<223> Primer HuVlambdalC-~SalIl

<400> 75

tgagcacaca ggtcgacgca gtctgtcegtg acgcagecge ¢ 41
20

<210> 76

<211> 39
25

<212> DNA

<213> Artificial sequence
30

<220>

<223> Primer HuVlambda2-Sall
35

<400> 76

tgagcacaca ggtcgacgca rtctgccctg actcagect 39
40 <210> 77

<211> 41

<212> DNA

45
<213> Artificial sequence

50 <220>
<223> Primer HuVlambda3A-SalIl
<400> 77

55 tgagcacaca ggtcgacgtc ctatgwgctg actcagccac ¢ 41
<210> 78

60 <211> 41

<212> DNA



<223>

gta

cag 48 Ser Met Ala du Val

d n Lou

Val

55 <400> 92 tcc atg get gag gtg cag ctg gtg gag tct ggg gga ggc ttg

GQu Ser Ay Ay Ay Leu Val dn

1510 15 60 cct ggg ggg tcc ctg aga ctc tcc tgt gca gcc tct gga ttc acc

ttt

96 Pro Ay Ay Ser

Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr The 20

25 30 141 agc gac tac ttg atg aac tgg gtc cgc cag gcg ccc ggg aag ggg ctg

144

Ser Asp Tyr

Leu Met Asn Trp Val

ArG,

G@n Ala Pro Ay Lys Ay Leu 35 40

45 5 gag tgg gtt ggc cgt att aga agc aaa get aac agt tac gcg aca gca 192

Au
got
Al a
acg
Tyr
t gt
Lys
ggc
Leu
tct
Thr
gta
Ay
age

T P Va<|213> 1f9ci|ak se uegcetsteg

gcg tcg gtg aa goc-a
Ser Val Lys Ay Arg Phe Thr
gc% tat ctg caa atg aac age
A¥*¥et Asn Ser Leu Lys
get aad;8aG, gQ¢ RYGncAgslsh G
Asp Gy Ser Arg Phe Pro Al a
acc ctg'@gt géacc gtg ctc gag g
val® T
ggg act ggt acg
Ay Threi®Ger7ed u

gga gac. aga gtc
Asg]?)'; Arg*™Nal* Thr

tac ttaisatonkgg

age
Leu
acc
I'le
t at

gag
Thr
atc
Thr

cag cag

<213> Artificial sequence

Al a
ate
Ser
aaa
Au
ccc gcc
Arg Phe

gt ace

Lys
acc
I'le
ctg
Thr

528

Asn
tee
Arg
acc
Asp
cgc
1D0

ﬁﬂa‘%?é‘facté’ﬁ“@“‘i?t%]tf/“?ﬁ?ctﬁaﬁtcﬂ%ci?o
ctc ace cag 432
Adn 130 135 140
act 48D 30 Ser
145 150 155 160

20
<220>
25 <223> Primer HuVlambda4-Sall
<400> 79
tgagcacaca ggtcgacgca cgttatactg actcaaccgc ¢
30
<210> 80
<211> 41
35 <212> DNA
<213> Artificial sequence
40
<220>
<223> Primer HuVlambda5-Sall
45 <400> 80
tgagcacaca ggtcgacgca ggctgtgctg actcagccgt ¢
<210> 81
50
<211> 41
<212> DNA
55 <213> Artificial segquence
<220>
60
<223> Primer HuVlambda6-Sall

<400> 81

Ser Tyr Ala Thr Ala 50 55 60 tat
aga gat gat tca 240 10 Tyr Al a
Asp Asp Ser 65 7D 75 80 aag aac
gag gac acg 288 Lys Asn Thr Al a
Thr 15 85 90 95 gcc gtg tat tac
ttc 336 Ala Val Tyr Tyr Cys Al a
105 110 20 gat tac tgg ggc cag
a 384 Asp Tyr Trp Ay Gn @y Thr
125 25 ggt too ggt gga acc ggg

Gy Ser dy Ay Thr Gy Ser dy
tct cca tcc too ctg tct gca tct

Pro Ser Ser Leu Ser Ala Ser Val

tgo egg gca agt cag age att age

41

41



Cys Arg Ala Ser An Ser Ile Ser Ser Tyr Leu Asn Trp Tyr A n d@n 35 165 17D
175 aaa cca ggg aaa gcc cot aag etc ctg atc tat got gca too agt ttg 576

Lys Pro Gy Lys Ala Pro Lys Leu Lou Ile Tyr Ala Ala Ser Ser Leu 180 185 190
40 caa agt ggg gtc cca tca agg ttc agt ggc agt gga tct ggg aca gat 624 dn
Ser Gy Val Pro Ser Arg Phe Ser Ay Ser Ay Ser Ay Thr Asp 195 200 205 45
ttc act ctc acc ate ago agt ctg caa cct 1gas gat ttt gca act tac 672 Phe Thr
Leu Thr Ile Ser Ser Leu dn Pro Qu Asp Phe Ala Thr Tyr 210 215 220 tac tgt
caa cag agkgag@&a@egt;gés&gs}acEt&&&c@igc&k&cggg caa ggg acc 720 30 Tyr Cys Gn
G@n Ser Tyr Ser Thr Pro Pro Thr Phe Ay A n Gy Thr 225 230 235 240 aag gtg
gag atc aaa cgt gcg gcc gca 747 Lys Val Qu lle Lys Arg Ala Ala Ala 55 245
<21D> 93 60221382 249 <212> PRT 142 <213> Artificial sequence 5 <220>
<223> SC03<@t4 4£400> 93 10 Ser Met Ala Qu Val @n Leu Val Qu Ser Ay Ay
Gy Leu Val dn 1510 15 15 Pro Gy Gy Ser Leu Arg Leu Ser Cys Ala Ala
Ser Ay Phe&2fhr DFhe 20 25 30 Ser Asp Tyr Leu Met Asn Trp Val Arg An Ala
Pro @ y,Ly y - 40 45 Gu Trp Val Gy Arg Ile Arg Ser Lys Ala Asn
Cer TyrOA 370y "Ridep Bl

<220>
15

<223> Primer HuVlambda7/8-Sall

<400> 82

tgagcacaca ggtcgacgca grctgtggtg acycaggagce ¢ 41
20

<210> 83

<211> 41
25

<212> DNA

<213> Artificial sequence
30

<220>

<223> Primer HuVlambda9-$Sall
35

<400> 83

tgagcacaca ggtcgacgcw gcctgtgectg actcagecme ¢ 41
40 <210> 84

<211> 48

<212> DNA

45
<213> Artificial sequence

50 <220>
<223> Primer HuJlambdal-NotI
<400> 84

55 gagtcattct cgacttgcgg ccgcacctag gacggtgace ttggtcec 48
<210> 85

60 <211> 48

<212> DNA



25 Tyr Ala Ala Ser Val Lys Ay Arg Phe Thr Ile Ser Arg Asp Asp Ser 65 70 75
80 30 Lys Asn Thr Ala Tyr Leu G n Met Asn Ser Leu Lys Thr A u Asp Thr 85

90 95 35 Ala Val Tyr Tyr Cys Ala Lys Asp Gy Ser Arg Phe Pro Ala Arg Phe

100 105 110 Asp Tyr Trp Ay An dy Thr Leu Val Thr Val Leu Gu Ay Thr Ay
40 115 120 125 Ay Ser Gy Ay Thr Ay Ser Gy Thr Ay Thr Set Gu Leu Thr

A@n 130 135 140 45 Ser Pro Ser Ser Ley_Ser Ala Ser Val Gy Asp Arg Val Thr
Ile Thr 145 150 155 160 50 Cys Arg A*3®Ser G n Ser Ile Ser Ser Tyr Leu Asn
Trp Tyr An G@n 165 170 175 55 Lys Pro Ay Lys Ala Pro Lys Leu Leu Ile Tyr
Al a Al a S&t13RerrrtidicieB@ed8%190 G n Ser Ay Val Pro Ser Arg Phe Ser Ay Ser
Gy Ser Ay Thr Asp 60 195 200 205 Phe Thr Leu Thr Ile Ser Ser Leu G n Pro
G u Asp Phe Ala Thr Tyr 143 210 215 220 Tyr Cys A n d@n Ser Tyr Ser Thr Pro
Pro This Pr@20dy A n Ay Thr 5 225 230 235 240 Lys Val Qu lle Lys Arg Ala
Ala Ala 245 ..1Q <210> 04  s211>,762 15 <212> DNA <213> Artificial sequence

uJlambda otI
<400> 85
10 gagtcattct cgacttgcgg ccgcacctag gacggtcagc ttggtccc 48
<210> 86

15 <211> 48
<212> DNA
<213> Artificial sequence
20
<220>
25 <223> Primer HuJlambdad/S-NotI

<400> 86
gagtcattct cgacttgcgg ccgcacytaa aacggtgagc tgggtccce 48

30
<210> 87

<211> 24
35 <212> DNA

<213> Artificial sequence
40

<220>

<223> Primer HuCIgG
45 <400> 87

gtccaccttg gtgttgctgg gectt 24

<210> 88
50

<211> 4914

<212> DNA

55 <213> Artificial sequence

<220>
60
<223> Vector pDV-C0S

<400> 88



20 <220>
<400> 94
Al a Met

40 cog ggg gag tct ctg aag atc tee tgt aag ggt tot gga tac ggc ttt 96 Pro
Gy GQu Ser Leu Lys Ile Ser Cys Lys Ay Ser Gy Tyr Ay Phe 20 25 30 45 atc
acc tac tgg atc ggc tgg gtg cgc cag atgiecc ggg aaa ggc ctg 144 Ile Thr Tyr
Trp lle Ay Trp Val Arg G n Met Pro Ay Lys Ay Leu 35 40 45 gag tgg atg ggg
atc atc tab.eflycd9lcadAt ctLlttd@YgAL £cadBtdadadQcckIZ gl U Tep Met Gy lle
Ile Tyr Pro Gy Asp Ser Au Thr Arg Tyr Ser 50 55 60 cog too ttc caa ggc cag
gt c acc at gcapeacgoprtyeitatagetceryIet eadaeyc24BocPegetSEtttPseaa@ n1dy G n Val Thr
Ile Ser.Ala Asp L Sel.ld 25.09:L0..723 .8 c c ctg cag tgg ago
5 @gg ch cy§tc ggaac Ec g Lfla c gt C a gc% ttg&\{gctg@a &
ago otg aag 5?)3?cg g%lcg acc goo ata 288 “Thr Ara Tyr Ted”d n Trp Ser Set Leu
Lys Al a Sekcdhgqgdhgcablacdd etBhcgdf: 98 gtdbeat atcadtatect giccgogtyygg2¢gt tcg ggg att
tct acc cotcat%qc%aca %tcat%g C336c cTgcrctTCyr (’gc% ,6<\:Iaaa q:%tGl CSer 3G0 y Ile Ser Thr
Pro Met,Asp BT 2 0B T Ao 9% R0 GG Sa T "6 gt ¢ "dce gtc tog age
ggt acg g9€addeHgcdC dgtgetaadB4aaacctage caggetceca ggetcctcat ctatgatgea 360
tccaacaggg ccactggcat cccagccagg ttcagtggca gtgggtctgg gacagacttce 420
15 actctcacca tcagcagcct agagcctgaa gattttgcag tttattactg tcagcagcegt 480
agcaactggc ctccggcttt cggcggaggg accaaggtgg agatcaaacyg tgcggccgca 540
tataccgata ttgaaatgaa ccgcctgggc aaaggggccg catagactgt tgaaagttgt 600
20
ttagcaaaac ctcatacaga aaattcattt actaacgtct ggaaagacga caaaacttta 660
gatcgttacg ctaactatga gggctgtctg tggaatgcta caggcgttgt ggtttgtact 720
25 ggtgacgaaa ctcagtgtta cggtacatgg gttcctattg ggcttgctat ccctgaaaat 780
gagggtggtg gctctgaggg tggcggttct gagggtggeg gttctgaggg tggcggtact 840
aaacctcctg agtacggtga tacacctatt ccgggctata cttatatcaa ccctctcgac 900
30
ggcacttatc cgectggtac tgagcaaaac cccgctaatce ctaatccttc tcttgaggag 960
tctcagcctc ttaatacttt catgtttcag aataataggt tccgaaatag gcagggtgea 1020
35 ttaactgttt atacgggcac tgttactcaa ggcactgacc ccgttaaaac ttattaccag 1080
tacactcctg tatcatcaaa agccatgtat gacgcttact ggaacggtaa attcagagac 11490
tgcgctttec attctggett taatgaggat ccattcgttt gtgaatatca aggccaatcg 1200
40
tectgacctge ctcaacctce tgtcaatgct ggcggcgget ctggtggtgg ttcetggtgge 1260
ggctctgagg gtggecggctc tgagggtgge ggttctgagg gtggeggetc tgagggtgge 1320
45 ggttceggtg geggctcecgg ttccggtgat tttgattatg aaaaaatgge aaacgctaat 1380
aagggggcta tgaccgaaaa tgccgatgaa aacgcgctac agtctgacgc taaaggcaaa 1440
cttgattctg tcgctactga ttacggtgct gctatcgatg gtttcattgg tgacgtttcce 1500
50
ggccttgcta atggtaatgg tgctactggt gattttgectg gctctaattc ccaaatggct 1560
caagtcggtg acggtgataa ttcaccttta atgaataatt tccgtcaata tttaccttcet 1620
55 ttgcctcagt cggttgaatg tcgcecttat gtctttggeg ctggtaaacc atatgaattt 1680
tctattgatt gtgacaaaat aaacttattc cgtggtgtct ttgcgtttct tttatatgtt 1740
gccaccttta tgtatgtatt ttcgacgttt gctaacatac tgcgtaataa ggagtcttaa 1800
60
taagaattca ctggccgtcg ttttacaacg tcgtgactgg gaaaaccctg gegttaccca 1860
acttaatcgc cttgcagcac atcccccttt cgccagetgg cgtaatageg aagaggcccg 1920

<223> SC03-022 25 <220> <221> CDS 30 <222> (1)..(762) <223> 35
gcc atg gcc cag atg cag ctg gtg caa tot gga aca gag gtg aaa aag 48
Ala Gn Mt Gn Leu Val Adn Ser Ay Thr Qu Val Lys Lys 1 5 10 15



Gy Gn dy Thr Thr Val

Thr Val Ser Ser Ay Thr Ay Ay Set Gy 115 120 125

5 gga ace ggc age ggc act ggc ggg tcg acg gac ate cag ttg acc cag 432 dy

Thr Ay Ser Ay Thr Ay Ay Ser Thr Asp Ile A n Leu Thr Gn 130 135 140 10
tct cca gac too ctg get gtg tct ctg ggc gag agg gcc ace ate aac 480 Ser Pro
Asp Ser Leu Ala Val Ser Leu Ay Qu Arg Ala Tin Ile Asn 145 150 155 160 tgc
sag too age cag agt gtt tta tac age toq, gtse sat aag aac tac 528 15 Cys Lys
Ser Ser Gn Ser Val Leu Tyr Ser Ser Ilé n Lys Asn Tyr 165 170 175 tta get
tgg tac cag cag aaa cca gga cag cot cot aag ctg ctc att 576 Leu Al a Trp Tyr
An Gn L¥§cc§£t%gc cé/ttg%cgacpga:tg)gggaé‘gcﬁ:g!m%ygcl‘ alétéjc}c czggalcggaéIBBS 1%9# tac tgg gca
tct see egg gaa'tcc ggg gtc Ccot gac cga tic ag ggc r rp Al a Ser Thr
Arg Gu Setttetcytwaégcacog%s@gﬁ«tgt@h@cé‘@ataG:gtcaJa@&azwa%@Eac Zﬁoage ggg tct ggg
sea gaf ttc acttctc seCetatec % c%get ct ‘%%%t 672 Sert GI Set Gy Thr Asp
Phe Thr L&GFFHEET PEPIEKRtSBTIE HIREI% B RS9 aa ga({ gtg gca gtt
tat tac t@tace@@cs ddycthagd dbcca@ctiClcgbibet ecthbre €dtdgAsq ValeAl a Val Tyr Tyr
Cys A n An Tyr Tyr Ser Thr Pro Tyr 225 230 235 240 act ttt ggc cag ggg acc
aag gtt§ g&EISFECRAE e YR HER2 7 BPIIBECCTHLIREC PSP ATAE y2ahr Lys Vval Qu
Ile Lys Ag gtt«?ic@gﬁ'a@ctzg%éc@§Qaaaa%%.1:05at%5ggé‘& s@idRakPtagt i@l RRdo 45 <213>
Artificial sequence <220
tcgecctgat agacggtttt tcgccctttg acgttggagt ccacgttctt taatagtgga 2340
15
ctcttgttcc aaactggaac aacactcaac cctatctcgg gectattcttt tgatttataa 2400
gggattttge cgatttcgge ctattggtta aaaaatgagc tgatttaaca aaaatttaac 2460
20 gcgaatttta acaaaatatt aacgtttaca attttatggt gcactctcag tacaatctge 2520
tctgatgccg catagttaag ccagccccga cacccgccaa cacccgctga cgegecctga 2580
cgggcttgtc tgctcccgge atccgeottac agacaagetg tgaccgtctc cgggagctge 2640
25
atgtgtcaga ggttttcacc gtcatcaccg aaacgcgcga gacgaaaggg cctcgtgata 2700
cgcctatttt tataggttaa tgtcatgata ataatggttt cttagacgtc aggtggcact 2760
30 tttcggggaa atgtgcgegg aacccctatt tgtttatttt tctaaataca ttcaaatatg 2820
tatccgctca tgagacaata accctgataa atgcttcaat aatattgaaa aaggaagagt 2880
atgagtattc aacatttccg tgtcgccctt attccctttt ttgeggcatt ttgecttect 2940
35
gtttttgctc acccagaaac gctggtgaaa gtaaaagatg ctgaagatca gttgggtgca 3000
cgagtgggtt acatcgaact ggatctcaac agcggtaaga tccttgagag ttttcgcecc 3060
40 gaagaacgtt ttccaatgat gagcactttt aaagttctge tatgtggege ggtattatce 3120
cgtattgacg ccgggcaaga gcaactcggt cgccgeatac actattctca gaatgacttg 3180
gttgagtact caccagtcac agaaaagcat cttacggatg gcatgacagt aagagaatta 3240
45
tgcagtgctg ccataaccat gagtgataac actgcggcca acttacttct gacaacgatce 3300
ggaggaccga aggagctaac cgcttttttg cacaacatgg gggatcatgt aactcgectt 3360
50 gatcgttggg aaccggagct gaatgaagcc ataccaaacq acgagcgtga caccacgatg 3420
cctgtagcaa tggcaacaac gttgcgcaaa ctattaactg gcgaactact tactctaget 3480
tcccggecaac aattaataga ctggatggag gcggataaag ttgcaggacc acttctgege 3540
55
tecggcectte cggetggetg gtttattget gataaatctyg gagceggtga gegtgggtcet 3600
cgcggtatca ttgcagcact ggggccagat ggtaagccct cccgtatcgt agttatctac 3660
60 acgacgggga gtcaggcaac tatggatgaa cgaaatagac agatcgctga gataggtgcece 3720
tcactgatta agcattggta actgtcagac caagtttact catatatact ttagattgat 3780



<223> SC03-022

Au
Ay
Ay
Gn
Asp
Al a
Ser
Ser
Ser
Ser
Ser
Gn
Ser
Ay

Val

Tyr
Lys
Thr
Lys
Ser

Lys
Gy
Ay
Arg
Ser
Asp

Lys
Phe
Leu
Tyr
I'le
Thr

<400> 95 55 Ala Met Ala G n Met dn Leu Val
151015 Pro dy GQu Set Leu Lys Ile Ser
60 20 25 30 Ile Thr Tyr Trp Ille Gy Trp Val Arg Gn Met Pro
145 35 40 45 Gn Trp Net Gy Ille lle Tyr Pro Gy Asp Ser

Ser 5 50 55 60 Pro Ser The dn dy dAn Val Thr Ile Ser Al a
Asn 65 70 75 80 10 ThrzAla Tyr Leu G n Trp Ser Ser Lau Lys
Ala lle 85 90 95 15 Tyr Tyr Cys Ala Gy Gy Ser Ay Ille

G@n Ser Ay Thy
Cys Lys Ay Ser

Thr Pr
Ser @
Thr
Lau
Val

Lau

Gy 5er dy 115

Qal;kratc S B Valaadk! BaadddOcl a Qe ¥ya B Ee¥egThizgdhr Val Thr Val
y Thr Gy dy R %3%99125tay9T Ay ser dy Thr dy dy

pcchilaet@ FFtEwtéﬁhgtthqttCZ@ac1®©cgl;3<59910¢©cg$e¢965§39a#Qsp 3% r Lau Al a Val

al%cé

ool

Ettkst%cégj gc g\saa ll:sc]tyt?Sc gcjltg

il

21

Ser An

u Ala Trp Tyr

A n Lyscadleqatdd yagGhgtadRr ﬁltgl?tugc@ysathﬁgadgaucd:Aaetctlﬁ(ﬂtébB&gl9@02040 Tyr Trp Al a

Thr Ar

15

20

25

30

35

40

45

50

GQu Ser Ay Val Pro Asp Arg The Ser 195 200 205 Ser Ay Ser

Thy,As taﬁﬁtég‘i‘hFcaﬁﬁiﬁa%?caf-“i‘téc@e?at tgtif tregHIA %{“9%‘8“‘?10 2% 220

ggccaccact tcaagaactc tgtagcaccg cctacatacc tcgctetgct aatcctgtta 4140

ccagtggetg ctgccagtgg cgataagtcg tgtcttaccg ggttggactc aagacgatag 4200

ttaccggata aggcgcagcg gtcgggctga acggggggtt cgtgcacaca gcccagettg 4260

gagcgaacga cctacaccga actgagatac ctacagcegtg agctatgaga aagcgccacg 4320

cttcccgaag ggagaaaggce ggacaggtat ccggtaageg gcagggtcgg aacaggagag 4380

cgcacgaggg agcttccagg gggaaacgcc tggtatcttt atagtcctgt cgggtttcge 4440

cacctctgac ttgagcgtcg atttttgtga tgctcgtcag gggggcggag cctatggaaa 4500

aacgccagca acgcggcctt tttacggttc ctggectttt gctggeccettt tgctcacatg 4560

ttctttcctg cgttatccce tgattctgtg gataaccgta ttaccgectt tgagtgagcet 4620

gataccgctec gccgcagccyg aacgaccgag cgcagcgagt cagtgagcga ggaagceggaa 4680

gagcgcccaa tacgcaaacc gcctctcecce gegegttgge cgattcatta atgcagctgg 4740

cacgacaggt ttcccgactg gaaagcgggc agtgagcgca acgcaattaa tgtgagttag 4800

ctcactcatt aggcacccca ggctttacac tttatgcttc cggctcgtat gttgtgtgga 4860

attgtgagcg gataacaatt tcacacagga aacagctatg accatgatta cgcce 4914

<210> 89

<211> 24

<212> DNA

<213> Artificial sequence

<220>

<223> Primer HuCkappa

<400> 89

acactctccec ctgttgaage tctt 24

55

60

<210> 90

<211> 23

<212> ©DNA



G u Asp Vval Ala val Tyr Tyr Cys
240 50 Thr Phe Ay A n @y Thr
<210> 96

<223> Vect or pSyn-(C03- HCgaz al
ggtgcactct cagtacaatc tgctctgatg

<211> 6778 60 <212> DNA <213> Artificial

An dn Tyr Tyr Set Thr Pro Tyr 225 230 235
Lys Val Qu lle Lys Arg Ala Ala 245 250 55
sequence 146 <220> 5
<400> 96 gacggat cgg gagatctccc gatcccct at
60 10 ccgcatagtt aagccagtat ctgctccctg

cttgtgtgtt ggaggtcgct gagtagtgcg
gcttgaccga caattgcatg aagaat ctgc
aggt ggt caa_tattggccat tagccatatt
t ggct at t g eattgéita Egtetftat cc
atgt ccaaca ttaccgccat gttgacattg
tacggggtca ttagttcata gcccatat at
t ggcccgect?ffgct gaccge ccaacgaccce
t cccat agt a,AG06cAaE adggags t t cca
aactgcccac ttgccagtac atcaagtgta
caat gacggks®aatggcccg cctggeatta
t act t d§cadIrratiace SLAIEIXCE FEYt cat
gt acat caat gggcgt ggat agcggtttga
t gacgt caakegggagttt gt tttggcacca
caactccgcc ccattgacgc aaat gggcgg
cagagdfcgt®¥tagfgaacc gtcagatcgc
ccat agaaga,Gacegggacc gat ccagect
gcctggat gg cctgactctc ttaggtagec

<213> Artificial sequence

120 Gggocaaaat ttaagctaca acaaggcaag
180 ttagggttag gcgttttgcg ctgcttcgcet
240 15 attcattggt tatatagcat aaatcaat at
300 atatcataat atgtacattt atattggctc
360 20 attattgact agttattaat agtaatcaat
420 ggagttccgc gttacataac ttacggtaaa

480 <ccgcccattg acgtcaataa tgacgtat gt
540 25 ttgacgtcaa tgggtggagt atttacggta
600 tcatatgcca agtacgcccc ctattgacgt
660 30 tgcccagtac atgaccttat gggactttcc
720 cgctattacc atggtgatgc gHttttggea

780 ctcacgggga tttccaagtc tccaccccat
840 35 aaatcaacgg gactttccaa aatgtcgtaa
900 taggcgtgta cggtgggagg tctatat aag
960 40 ctggagacgc catccacgct gttttgacct
1020 ccgcggccgg gaacggtgca ttggaagctg
1080

20
<220>
25 <223> Primer HuClambda?7
<400> 91
agagcattct gcaggggcca ctg 23
30
<210> 92
<211> 747
35 <212> DNA
<213> Artificial sequence
40
<220>
<223> 8C03-014
45 <220>
<221> CDS
<222> (1)..(74T)
50
<223>
55  <400> 92
tcec atg gct gag gtg cag ctg gtg gag tct ggg gga ggc ttg gta cag 48
Ser Met Ala Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln
1 5 10 15
60 cct ggg ggg tcc ctg aga cte tcc tgt geca gee tet gga tte acc ttt 96
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe

20 25 30



tt gcagaagt tggtcgtgag gcact gggca
t agaaact gg gcttgtcgag
cttactgaca tccactttgc
t cgccaccat ggcctgeccc
t cagcat gag cagcgct agc
agagcaccag cggcggcaca

aggagat caa
acct att ggt
caatt acagc
t gcct ggaat
cccagcagca

ggt aagtatc
acagagaaga
ctttctctcc
ggct tcct gt
accaagggcc

gccgeeaygg

aaggt t acaa
ctcttgegtt
acaggt gt cc
gggccct ggt
ccagcgtgtt
gct gcct ggt

gacaggttta
t ct gat aggc
actcccagtt
gat cagcacc
cccect ggec
gaaggact ac

ttccccgagc ccgtgaccgt gagctggaac agcggcgect tgaccagcgg cgtgcacacc

{1 cocegecy JJekOER0AG £30005014. 1acaapclOa-apatag agt-gaccahapoc
agcagcagcc st gggcasCta 9aash acAlval age aac glgar-acyataagecLeéagcaacacc

aaggt ggaca aacgcgt gga gcccaagag@ t gcgacaaga c¢ftacacctg ccccccctgce
cctgeeegeg a ctg accetce gtgttectgt tcecececccaa geccagggac
accot catoa LA Raons Fecheadets: ReP et Aot B faeta agccacaag

gaccccgagg tgaagttcaa ctggtaﬁgtg gacggcgtggoaggtgcacaa cgccaagacc
aagt cccggg aggagcagta caacagcacc tacc gcgt ggt caccgtgctg
B0 fori et accerat

caccagggct §¥29§%§C?§ Haﬁgﬁﬁaﬁ@g%@@
gaagycc” aagggceagc cccgggagccgoccaggt gt ac

gcccccatcgs gaagaccat
accct gcccc ccagccggga ggagatgacc aagaaccagg tgtccctcac ctgtctggtg

aagggcttct 2aee t a3y eHatgtca’ cccgadhac
aact acggga &3?:%3%0% 'g@tlﬁ tGd a{% g@%@g%g@t "ottt ET't 28t ™t acagcaag
ctcaccgtgg acaagagccg gt ggcagcag ggcaacgt gt tcagctgcag cgt gat gcac
gaggccct gec sacaaccact® GAcHt agaage age @bgage ctd gagaecaggttcaagt gat aa
t ct agagggc Pex gk F%Fa“%f eEgtiegae g ggﬁe@éﬁ §ha Eﬁ?cftac‘trag*’“let gccagcca
tctgttghtt gcccct cectt cgtgecttce ttgaccctgg aaggtgccac tcccactgtc
ctttcctaat janaad g0gaR aat §@Catclq Gal tagé gtPatgbaggitgicaggat Ct atstet g
09999t 9999 #rdpyteysy eagdaalgdgw daydat Vgygemalfatlaatragiioaggceat get
ggggat gcgg tgggcetttat ggcttctgag®gcggaaagaa céaget gggg ct ct aggggg
tat ccceacy GoeechsH 85 SA0&ICat Ry AYE GSOICH I Ob Gt GGt 40t chacgcgsagce
gt gaccgct a ctactt gocay MECRt RYoYy CBE G @bt bert GQCLut Mirtc1@CCt t CCL Tt
ctcgccacgt tcgétggcett tccccgt’®aa gctct aaat @4Qggggetccec tttagggttc

tct cca tec tee ctg tet geca tet gta gga gac aga gtc acc atc act 480
30 Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr
145 150 155 160
tgc cgg gca agt cag agc att agc age tac tta aat tgg tat cag cag 528
Cys Arg Ala Ser Gln Ser Ile Ser Ser Tyr Leu Asn Trp Tyr Gln Gln
35 165 170 175
aaa cca ggg aaa gcc cct aag ctc ctg atc tat goct gca tcc agt ttg 576
Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ala Ala Ser Ser Leu
180 185 190
40
caa agt ggg gtc cca tca agg ttc agt ggc agt gga tet ggg aca gat 624
Gln Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
195 200 205
45 ttc act ctc acc atc agc agt ctg caa cct gaa gat ttt gca act tac 672
Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr
210 215 220 .
tac tgt caa cag agt tac agt acc cct cca acg ttc ggc caa ggg acc 720
50 Tyr Cys Gln Gln Ser Tyr Ser Thr Pro Pro Thr Phe Gly Gln Gly Thr
225 230 235 240
aag gtg gag atc aaa cgt gcg gcc gea 747
Lys Val Glu Ile Lys Arg Ala Ala Ala
55 245
<210> 93
60 <211> 249

<212> PRT

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
198D
2040
2100
2160
2220
2280
2340
2400
2460
252D
258D
2640
2700
2760
2820

45

50

55
60

147

10

15

20

25

30

35



cgatttagtg
agt gggccat
aat agt ggac
gatttataag
aaatttaacg
gctccccagce
gaaagt cccc
caaccat agt,
attctccgcc
cctct gagcet
agct cccggg
ttcgcatgatt
tattcggcta
t gt cagcgca
aact gcagga
ctgtg

zfsgcg&ci%géi%
ga

ctttacggca cctcgaccce
cgccctgata gacggttttt
tcttgttcca aact ggaaca
ggattttgcc gatttcggee
cgaattaatt ctgtggaatg
aggcagaagt at gcaaagca
aggct cccca gcaggcagaa

%c%gg%ccca
ccat ggc StRatTtttt
attccagaag tagtgaggag
agcttgtata tccattttcg
2%"gaacaagat ggat t gcacg

24:gaGgt@geea caacagacaa

ggggcgeceg gttetttttg
1®¥gaddcagcg cggcet at cgt

aaaaaacttg
cgccctttga
acact caacc
tattggttaa
t gt gt cagtt
t gaat gi5aa
gt at gcaaag
t cccgececct
ttatttatgc
gettttttgg
gat ct gat ca
caggttctcc
tcggctgcetc
t caagaccga
ggct ggccac

ggcaggat ct; cctgtcatctscaccttgctc ctggcgagaa
caat gcggcg gctgcatacg cttgatccgg ctacctgccc

atcgc§§cg%
acgaagagca

e tag e

act cggat
SR

0 SRIEIAL

ccgacqgcga ggatctcgtc gtgacccatg gcgatgectg

aaaat ggcc
aggac
gcttcétegt

cttttctgga ttcatcgact gt
(,ageeYPtRyGET ecCat-gat-Beey At

gcttfacggt atcgccgetc

s

ccgattcgca

ttcttgacga gttcttctga gcgggactct ggggttcgaa
caacct gcc&ly Eacydgeivt AqgcatAre cac legdtyéet b

aat cgt,

tttc cgdgacgccg getggdt gat cctccageft

cttcgcccac cccaacttgt ttattgcagc ttataat ggt
Tyr Ala Ala Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser

attagggtga tggttcaggt 2880

cgttggagtc
ct at ct cggt
aaaat gagct
agggtgtgga
tt agt cagca
catgcatctc
aact ccgccc
agaggccgag
aggcct aggc
agagacagga
ggccgcet t gg
t gat gccgcec
cct gt ccggt
gacgggcgt t

agt at cgat ¢
att cgaccac
Lgigeahcag,
caggct caag
cttgccgaat
ggt gt ggcg
gegdedds”
gcgcat cgcce
at gaccgacc

Tt Aadtiggila

cacgttcttt
ctattctttt
gatttaaaaa
aagt ccccag
accaggtgtg
aat t agt cag
agttccgccc
gccgectctg
ttttgcaaaa
t gaggat cgt
gt ggagaggc
gt gttccggce
gccct gaatg
ccttgcgecag

co8. cqld gl.caqt v.9aadcdedar J99ackaget, aotalligys,9aagt gcegy

atggctgatg
caagcgaaac
gat gat ct gg
gcgcgceat gc
at cat ggt gg
gatcgctatc
t gggct gacc
ttctatcgcce
aagcgacgcc
tgggct t cgg

40
2940
3000 45
3060
3120
3180 50
3240
3300 55
3360
3420
3480 60
3540
360D 148
3660
3720 5
3780
3840 10
3900
3960
4020 15
4080
4140 20
4200
4260
4320 25
4380

30

ggggat ctca tgctggagtt 4440
t acaaat aaa gcaat agcat 4500

80

65 70 75
30

Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Lys

85 90
35 Ala Val Tyr Tyr Cys Ala Lys Asp Gly Ser Arg Phe
100 105

Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Leu
40 115 120

Gly Ser Gly Gly Thr Gly Ser Gly Thr Gly Thr Ser

130 135 140

45

Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg

145 150 155
50

Cys Arg Ala Ser Gln Ser Ile Ser Ser Tyr Leu Asn

165 170
55 Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ala
180 185

Gln Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly
60 195 200

Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp

Thr Glu Asp Thr
95
Pro Ala Arg Phe
110
Glu Gly Thr Gly
125
Glu Leu Thr Gln
Val Thr Ile Thr
160
Trp Tyr Gln Gln
175
Ala Ser Ser Leu
190
Ser Gly Thr Asp
205
Phe Ala Thr Tyr



catttttttc
tctgtatacc
tgt gaaattg
aagcct gggg
ctttccagtc
gaggcggt t t
tcgttcggcet

cacaaatttc
catcaatgta
at ggt cat ag
agccggaagc
tgcgttgege
aat cggccaa
cact gact cg
ggt aat acgg tt gf,ccacag aat cagggga
ccagcaaaag gccaggaacc gt aaaaaggc
cccccct gac _gagcat caca aaaatggac

act at aagga JatCafdcyt 1 cRE nggr
cctgccgett “accggat acc tgt'ccgectt

tagct cacgc tgtaggtatc tcagttcggt

gcacgaaccclyctt tleable eggedgetida
caacccggt a agacacgact %3t cgccact

agcgaggt at gt aggcggtg ctacagagtt

t agaagaaca <goat vt ggt a t ct gcgcet ct

tggtagetct fgatcecggca aacaaaccac
gcagat t;acg tgtag¥aaaa aaggat ctca
t gacgct cag<t@gaasgaaa actcacgtta
gatcttcacc tagatccttt taaattaaaa
t gagt aaact <tlggt Afgatd2hrre®eeRat g
ctgtctaptt cgttcatcca tagttgcctg
ggagggctta ccatctggcc ccagtgct ge
t ccagattta<tdPagcaat aa accagccagc
aactttatcc gectegates agtctattaa
gccagt taat agtttgcgca acgttgttge
gtcgttt ggt <atoggcttcat tcagctccgg
ccccatgttg tgcaaaaaag cggttagcetc

acaaat aaag
tcttatcatg
ctgtttcctg
at aaagt gt a
t cactgcccg
cgcgcgggga
ct gcget cgg

30 <222> (1)..(762)
<223>
35
<400> 94
gece atg geec cag atg cag ctg gtg
Ala Met Rla Gln Met Gln Leu Val
1 5
40
ccqg ggg gag tct ctg aag atc tcc
Pro Gly Glu Ser Leu Lys Ile Ser
20
45 atc acc tac tgg atc ggc tgg gtg
Ile Thr Tyr Trp Ile Gly Trp Val
35 40
gag tgg atg ggg atc atc tat cct
50 Glu Trp Met Gly Ile Ile Tyr Pro
50 55
ccg tce tte caa gge cag gte acce
Pro Ser Phe Gln Gly Gln Val Thr
55 65 70
acc gee tac ctg cag tgg agc agce
Thr Ala Tyr Leu Gln Trp Ser Ser
85
60
tat tac tgt gcg ggg ggt tcg ggg
Tyr Tyr Cys Ala Gly Gly Ser Gly

100

actgcattct agttgtggtt tgtccaaact
gt cgacct ct agct agagct tggcgtaatc

ttatccgetc
t gcct aat ga
gggaaacctg
gcgt at 1,999
gcggcgagceg

acaattccac
gt gagct aac
t cgt gccagce
cgctcttccg
gt at cagct c

t aacgcaggs,aagaacat gt

cgcgttgctg
ct caagt ca

5YEre L

tctcccticg
gt aggt cgt t
@decttatcc
ggcagcagcc
ct t gaagt gg
gct gaagcca
cgct ggt agce
agaagat cct
agggattttg
atgaagtttt
ctt aat cagt
actccccgtc
aat gat accg

cggaagggcc
ttgttgccgg
cattgctaca
ttcccaacga
cttcggtcct

tet
Ser
10

caa
Gln

gga
Gly

tgt
Cys
25

aag
Lys

ggt
Gly

cge
Arg

cag
Gln

atg
Met

tct
Ser

ggt
Gly

gac
Asp
60

tca
Ser

atc
Ile

gcc
Ala
75

ctg
Leu

aag
Lys
80

gcc
Ala

att
Ile
105

tct
Ser

acc
Thr

aca
Thr

tect
Ser

cce
Pro

gaa
Glu

gac
Asp

tcg
Ser

cct
Pro Met

gegtttttce

oo gacaes

ggaagcgt gg
cgct ccaagc
ggt aactatc
act ggt aaca
t ggcct aact
gttaccttcg
ggtttttttaq
ttgatctttt
gt cat gagat
aaat caat ct
gaggcacct a
gt gt agat aa
cgagacccac
gagcgcagaa
gaagct agag
ggcat cgt gg
t caaggcgag
ccgatcgttg

aaa
Lys
15

gtg
Val

gag
Glu

tac
Tyr
30

gga
Gly

ggc
Gly

aaa
Lys

999
Gly
45

ggec
Gly

tac
Tyr

acc
Thr

aga
Arg

atc
Ile

tee
Ser

aag
Lys

aag
Lys

ttt
Phe

ctg
Leu

age
Ser

aac
Asn

acaacat acg
t cacatt aat
tgcattaatg
cttcctcget
act caaaggc
gagcaaaagg
at aggct ccg
acccgacagg
thgttccgac
cgctttctca
t gggct gt gt
gtcttgagtc
ggat t agcag
acggct acac
gaaaaagagt
tttgcaagca
ct acggggt c
t at caaaaag
aaagt at at a
t ct cagcgat
ct acgat acq
gct caccgge
gt ggt cct gc
t aagt agttc
t gt cacgct c
ttacatgatc
t cagaagt aa

48
96
144
192

240

80

gac
Asp

acc
Thr

gcc
Ala
95
atg gac
Asp
110

gte
vVal

ata
Ile

tgg
Trp

288

336

4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240

35

40

45
50

55
60

149

10
15

20
25



gt t ggccgcea
gccat ccgt a
gt gt at gcgg
t agcagaact
gat ott accg
agcatctttt
aaaaaaggga
ttattgaagc

gtgttatcac
agatgctttt
cgaccgagtt
tt aaaagt gc
ct gt t gagat
actttcacca
at aagggcga
atttatcagg

tcat ggtt at
ct gt gact gg
gctcttgecc
t cat catt gg
ccagtt cgat
gcgtttctgg
cacggaaat g
gttattgtct

ggcagcact g
t gagt act ca
ggcgt caat a
aaaacgttct
gt aacccact
gt gagcaaaa
ttgaatactc
cat gagcgga

cataattctc
accaagt cat
cgggat aat a
t cggggcgaa
cgt gcaccca
acaggaaggc
atactcttcc
tacatatttg

ttactgtcat 6300
t ct gagaat a 6360
ccgcgccaca 6420
aact ct caag 6480
actgatcttc 6540
aaaat gccgc 6600
tttttcaata 6660
aatgtattta 6720

30
35

40

gaaaaat aaa

caaat q,
<210> 97 g%;iﬁf&

c.atttcea aaa ccac ctgaggfc 6778 45
Rl 8 BB IR R Hguencd® 5o <az0-
<223> Vector psyrn- COb- Ckappa 160 <400> gangga cgg gagatctccc gat cccct at
ggt gcaétct cagtacaatc tgctctfat ceo qgc catagtt gaggcagtat gt ctccctg
cttgtgtgtf? g aagc a acaaggcaag
get t gaccgg %g'gtg%t%& g?t aaclgﬁgggsi’é P Szfaﬁgtggtct? agggttagge gttttgeget
gcttcgctag gtggtcaata ttggccatta 240 5 gccatattat tcattggtta tatagcataa
at caatlt t §°tgetaagacgeRecetat I°y e &e? cBDQIC FIYYrWt YA AtE ARaat at 48t acat t t at
at t ggct cager P RcErt o4 ‘g ceargt 366" Iy Pgatattgateti§lt gactag ttattaatag
taatcaatta cggggtcatt agttcatagc 420 ccatatatgg agttccgcgt tacataactt
acggt aaat gggemcycciggocagt gacrycee t4d80gc sacgacotcrIgrecatt gac 5e8 caat aat g
acgt atlgt t Y E¥t 2Rt S ceadradgy THAGeT 18 St CAtlsI daEgt caat g ggt ggagt at
ttacggt aaa ctgcccactt gcagtacat 60 caagtgtatc étatgccaag tacgccccct
att gacgt catabgacfgdtracadt Qs 3L ghbbag 26t t@0Latdtat gckeagt agad gaccttat gg

actttcct ascht atitraGlo dletlge dr@ G¥PQ@ln Pro Pro Lys Leu Leu Ile
9 20 L ¥MF gt 185 190

ttc 624

Phe

cct
Pro

tee
Ser
200

acc
Thr

tac
Tyr

tgg gca tct
Trp Ala Ser
195

agt
Ser

g9g gtc
Gly Val

cgg gaa
Arg Glu

gac
Asp

cga
Arg
205

ggc
Gly

25
atc 672

Ile

cte
Leu

act
Thr

tct
Ser

gat
Asp

tte
Phe
215

acc
Thr

ctg
Leu

agc
Ser

aca
Thr

agc
Ser
220

cag
Gln

gct
Ala

999
Gly
210

L[}
Gly

agc
Ser

30 tat 720
Tyr

230

tat
Tyr

tat
Tyr
235

act
Thr

tac
Tyr
240

tac
Tyr

gaa gat
Glu Asp
225

gca
Ala

gtt
Val

tgt
Cys

cag
Gln

caa
Gln

agt
Ser

ccg
Pro

gtg
Val

ttt 762

Phe

atc
Ile
250

act
Thr

cag
Gln

acce
Thr

aag
Lys

aaa
Lys

cgt gcg
Arg Ala

gtg
Val

gaa
Glu

gg9c
Gly

999
Gly
245

gce

35 Ala

<210> 95
40
<211> 254

<212> PRT

45 <213> Artificial sequence

<220>
50
<223> 5C03-022

<400> 95

55 Ala Met Ala Gln Met Gln Leu Val Gln

1 5

Ser Gly Thr Glu Val

10

Lys Lys
15

Pro Gly Glu Ser Leu Lys Ile Ser
20

Cys Lys Gly Ser Gly
25

Tyr Gly Phe

60 30

Ile Thr Tyr Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu



ttagtcatcg
cggt tt gact
t ggcaccaaa
at gggcggt a
cagat cgcct
t ccagcct cc
agaagt t ggt
gat caat aga
attggtctta
t acagct cgc

ggc
t cgagt t%ag‘”é‘g et 1y Iéggfé%(gg’f o[ok Ebygéstpc%%a‘g“
gaagagc ggcaccgcca gcgtggtgtg cctgectgaac aacttctacc

ccgacgagca

ctattaccat
cacggggat t
at caacggga
ggcgt gt acg
ggagacgcca
gcggccggga
cgt gaggcac
aact gggct t
ct gacat cca
caccat ggcc

gc

ggt gat gcgg
tccaagtctc
ctttccaaaa
gt gggaggt ¢
t ccacgct gt
acggttcatt
t gggcaggt a
gt cgagacag
ctttgcettt
t gcccecggcet

ttttggcagt
caccccattg
t gt cgt aaca
t at at aagca
tttgacctcc
ggaat cgas g
agt at caagg
agaagact ct
ctctctacag
tcectgtg

acat caat gg
acgt caat gg
act ccgcccc
gagctcgttt
at agaagaca
actctcttag
tt acaagaca
tgegtttctg
gtgtccactc
cctggtgatc

gcgtggat ag
gagtttgttt
att gacgcaa
agt gaaccgt
ccgggaccga
gt agccttgce
ggttt aagga
at aggcacct
ccagtt caat
agcacct gcc

CGE Jt8 C&F St t ccccccct

cccgggaggc caaggt gcag tggaaggt gg acaacgccct gcagagcggc aagcgccagg
agagcgt gacrpgsgclggae @Agcaagghdhr ¢hatot dleafypClob grgdagdsaccct caccce

t gagcagaggc®

tgact acgag aad@acaagg tgtacgctg cgaggt gacE®caccagggcec

t gagcagccc cgtgaccaag agcttcaacc ggggcgagtg ttaatagact taagtttaaa
ccgct gat cargcatacyactsy digcep tset agr tégreagacsrt bt ghktrigecccct cccc
cgtgccttcc ttgaccctgg #aggt gccac tccétctgtc ctttcct®®at aaaat gagga
aattgcafcg cattgtctga gtaggtgtca ttctattctg gggggt gggg tggggcagga
cagcaaggggrgaggadsGay Aagas aat agy ¢a0e5AREC o 08e0aba6ee b gggct ct at
ggcttctgag gcggaaagaa ccagct gggg aext aggggg tatciaecacg cgccct gt ag
cggcgcatta agcgcggcgg gt gt ggt ggt tacgcgcagc gtgaccgcta cacttgccag

cgccct 3geg feeHCtiGChl MEdLt theth GECtLeh ! nChiguagaggts } cccgget t

tccccgtcaa dgctctadatc gggggctcagotttagggttc cgpatt

agtg

ctttacggca

cctcgacccc aaaaaacttg attagggtga tggttcacgt agtgggccat cgccctgata

gacggttttt

aact ggaaca
catttcggcc

ct gt ggaatg

30

35

40

45

50

55

60

cgcccittga
Gﬁgﬁﬁﬁ%%acé

tattggttaa
Sééggé%tggggég;
145

Cys Lys Ser Ser

Leu Ala Trp Tyr

180

Tyr Trp Ala Ser

195

Ser Gly Ser
210

Gly

Glu Asp Val
225

Ala

Thr Phe Gly Gln

<210> 96
<211> 6778
<212> DNA

<213>

&958930L8,

atct,g

tt

acatt aat 1 acC
SPefhe b et 0HE

tcttgttcca
ggattttggc

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340

aaaat gagct gatttaacaa aaatttaacg cgaattaatt 2400
gctccccagc aggcagaagt 2460

2999E 9%, F9LETESA

150

Gln Ser
165

val

Gln Gln Lys

Glu

Thr Arg

Phe
215

Thr Asp

Val Tyr
230

Tyr

Gly Thr
245

Lys

Artificial sequence

Leu

Pro

Ser

200

Thr

Cys

Val

155

rg Ala Thr Ile Asn

160

Tyr Ser Ser Ile Asn Lys Asn Tyr
170 175

Gly Gln Pro Pro Lys Leu Leu Ile

185 190

Gly Vval Pro Asp Arg Phe Ser Gly

205
Leu Thr Ile Ser Ser Leu Gln Ala
220

Gln Gln Tyr Tyr Ser Thr Pro Tyr
235 240

Glu Ile Lys Arg Ala Ala

250

25
30

35

40

45

50

55
60

151

10

15



at gcaaagca tgcatctcaa ttagtcagca

gcaggcagaa
act ccgccca
ctaatttttt
t agt gaggag
tccattttcg
gagaagtttc
gaagaat ctc
agct gcgeceg

gt at gcaaag
t cccgececct
ttatttatgc
gettttttgg
gat ct gat ca
t gat cgaaaa
gtgctttcag
atggtttcta

ct cccgat t cofggaagt get

tcccgeegtg

cacagggt gt

catgcatctc
aact ccgccc
agaggccgag
aggcct aggc
gcacgtgatg
gtt cgacagc
cttcgatgta
caaagat cgt

t gacatt ggg
cacgttgcaa

ct gcagécgg?tegrggayFéyral Yhterged
gggt t cggcg,gat t.gggace acaaggaat ¢
t gcgcgat t Gasda@ahs GeGactat GhakEas: LEGEARAC L th Gt JIRREFEACCTbEAgL
gcgt ccgt cg cgcaggcetct cgatgagetg atgetttggg ccgaggactg ccccgaagt c
cggcad®t cGeIgeastt catraattet CHIFEEEET AETAITHE ERIP Tty grtaE ItYgecdtat a

aC&gngtC%g&kgﬁﬁﬁQgﬂgc&Q§Q9£Q?£9gEE&QQQ&?ELmG&Q&?E&&Q&t&Qtng&aac

atcttcttct "ggaggccgtg gttggct

accaggtgtg
aat t agt cag
agttccgccc
gccgectctg
ttttgcaaaa
aaaaagggt 9
gt ct ccgacc
ggagggcgt g
tatgtttatc
gaat t cagcg
gacctgcctg
at cgct gcgg
ggt caat aca

gaaagt cccc
caaccat agt
attctccgcec
cct ct gagcet
agct cccggg
aact caccgc
t gat gcagct
gat at gt cct
ggcactttgc
agagcct gac
aaaccgaact
ccgatcttag
ct acat ggcg

aggct cccca
cccgecccta
ccat ggct ga
att ccagaag
agcttgtata
gacgtctgtc
ct cggaggge
gcgggt aaat
at cggccgceg
ctattgcatc
gcccgetgtt
ccagacgagc
tgatttcata

gt~ at ggagcagc agacgcgcta cttcgagcgg

aggcat ccggtayetithg Gagytare gtoytygt evtC-eggec gittadcadtgtigceyratat t gé ct t

gacca
cgat gcgacg

t Ctat

at ca ct
G

%

{ Lgacaqc,
gag

ccggagcc

SBHLGALR. A TeL

Se89c965090t

a ‘aat cgcccegce

agaagcgcgatecgiact ggpacagaagatiftc gtagaacd atact@gac gadgathttggaaarcga
cgccccagca ctcgtccgag ggcaaaggaa
gecgadll U ERER Bt R Bab cPr R HgA"
Ct CCagCYC GoHEBaLE healadal 0RGhata kbd I o 68t 64R8C bitdactal t ge@QCT
tataatggtt acaaat aaag caatagcatc acaaatttca caaataaagc atttttttca
ctgcatfct FCYCEILY GETICagfee Carratatet AECatIl atIceratean ecHitcea gt athcecg

t cgaccrct 3. gcAYRGLdk o HYE UL AALER LABLGRLAUGLELS GEL M q0f 0aaRH t Ot 4140

tcatatgcca agtacgcccc ctattgacgt caatgacggt aaatggcccg cctggcatta

t agcacgt gc
SREGITER

T

tacgagattt cgattccacc
gt@%ﬁ@@t@tggé?batc

30

35

40

45

50

55

60

tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
ctggagacgc
ccgcggcecgyg
ttgcagaagt
aggagatcaa
acctattggt
caattacagc
tgectggaat
cccagcagca
ttceceegage
tteceecgecg
agcagcagcc

aaggtggaca

atgaccttat
atggtgatgc
tttccaagtce
gactttccaa
cggtgggagg
catccacgct
gaacggtgca
tggtcgtgag
tagaaactgg
cttactgaca
tcgccaccat
tcagcatgag
agagcaccag
ccgtgaccgt
tgctgcagag
tgggcaccca

aacgcgtgga

gggactttce
ggttttggca
tccaccceat
aatgtcgtaa
tctatataag
gttttgacct
ttggaagctg
gcactgggca
gcttgtegag
tccactttge
ggcctgccce
cagcgctagc
cggcggcaca
gagctggaac
cagcggcctg
gacctacatc

gcccaagage

660
tacttggcag tacatctacg tattagtcat 720
gtacatcaat gggcgtggat agcggtttga 780
tgacgtcaat gggagtttgt tttggcacca 840
caactccgcc ccattgacgc aaatgggcegg 900
cagagctcgt ttagtgaacc gtcagatcgce 960
ccatagaaga caccgggacc gatccagcct 1020
gcctggatgg cctgactcetce ttaggtagec 10890
ggtaagtatc aaggttacaa gacaggttta 1140
acagagaaga ctcttgcgtt tctgataggce 1200
ctttectctce acaggtgtcc actcccagtt 12690
ggcttcctgt gggccctggt gatcagcacce 1320
accaagggcc ccagcgtgtt cccectggec 1380
gccgecctgg getgcctggt gaaggactac 1440
agcggcgect tgaccagegyg cgtgcacace 1500
tacagcctga gcagcgtggt gaccgtgece 15690
tgcaacgtga accacaagcc cagcaacacce 1620
tgcgacaaga cccacacctg ccccecctge 1680

2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
354D
3600
3660
3720
3780
3840
3900
3960
4020
4080
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10 tatccgctca caattccaca caacat acga gccggaagca taaagtgtaa agcctggggt 4200

gcct aat gag t gagct aact
ggaaacct gt cgt gccagct
cgtattgggc gctcttccge
cggcgagcgg tatcagctca

cacattaatt gcgttgcgct cactgcccgce
gcattaat ga at cggccaac gcgcggggag
ttcctcgetc actgactcge tgcgcetcggt
ct caaaggcg gt aatacggt tatccacaga
aacgcaggaa agaacat gtg agcaaaaggc cagcaaaagg ccaggaaccg taaaaaggcc
gcgttgctgg cgtttttcca taggectccge ccccctgacg agcat cacaa aaat cgacgc

t caagt caga . g9l A96Paad &esPeqA0%a-Lhakaragal a&Langeltlagh &CCcagigga
agctccctcg tgcgetctce tgttccgacc ctgeccgetta ccggatacct gtccgecttt

ct ccctt cggagab@tp fgocyeid tecempta get ety tIgbiadit ervetacazgt t18et g
taggt cgttc _gct ccaaget ctgtgtg cacgaacccge ccattcagee cgac gc
gcctt at %cgg%icﬁca?é?ga? %aggt%g% ﬁtg;agccgtga c%%cgg?gaaggg%%gacagactt a cgggg&ct g
gcagcagccaagicgguanefgogatd ageagacycgagytal habaggaggicgerstacagagitc
t t gaagt ggt %:;c%cct aact a cggct acact agaa aaca? tatttggtat cttgcglgtoctg
ct gaagggag “TTa¥Et EHFYHETREHIGT Y PLGEP T tog E%Qggccé%l I5¢aadceace
gct ggt agcg gelctdattd bigHaqdeQC daQeRQ £ AgREdcaFY 6cgsRIAATRIR gAgPal0Ecaa
gaagatcctt tgatcttttc tacggggtct gacgctcagt ggaacgaaaa ctcacgttaa
gggat t t t gg *FEEIGEY A9 I8N 4G PR RCANT LItaHAL T E 1ot Igtmt tZadhaa
t gaagt tl%t a an%B&%é‘é QE&c?g%QJ @3@5%@3@9}:@@@&4 Ecagﬁéﬁe&@&gﬁsﬁc%% gc

ttaatcagtyg aggcacctat ctcagcgatc tgtctatttc gttcatccat agttgectga
ct ccccegt cg atgyherged acrcct@cyarAcypyayagrygeutagcttetitetiggecesceayt FeeQca
at gat accgc gagacccacg ctcaccggct ccagatttat cagcaataaa ccag cc
109000000 A BEaEi AT e f ol S T Rt o Cen ) Fef e
t gt t gcCygy qapgetagagiacareg agitagasaqgtiaat agagtdctgr goaayatey t ghtgcc
attgctacag gcatcgtggt gtcacgetcg tcgtttggta tggcttcatt cagctccggt
t cccaacgat tetggwgcgg@qtt’fageﬁfgagf%%%gg%f‘gg?%fgcggﬁggaé‘ﬁg&ﬂg@@ t &3 cc
ttcggt eet ¢ egRi Lot L -CRBAMPBAG S LOPCEASATadyBcta! eathergdd golt@t g
gcagcactgc ataattctct tactgtcatg ccatccgtaa gatgcttttc tgtgactggt

tttccagtcg
aggcggtttg
cgttcggcetg
at caggggat

gagt act caa cteaeiget 4812 tEFNGaEERGY GHEPHCHY ErGRCEFaGtTF [EETt tFetcy
gggggtgggg tggggcagga cagcaagggg gaggattggg aagacaatag caggcatgct 2580
30 ggggatgcgg tgggctctat ggecttctgag gcggaaagaa ccagctgggg ctctaggggg 2640
tatccccacg cgccctgtag cggegecatta agcgeggegg gtgtggtggt tacgcgcage 2700
35 gtgaccgcta cacttgccag cgccctageg ccegetectt tegetttett ceccttecttt 2760
ctcgeccacgt tcgeoecggett tcccegtcaa getctaaatce gggggcetcec tttagggtte 2820
cgatttagtg ctttacggca cctcgaccce aaaaaacttg attagggtga tggttcacgt 2880
0 agtgggccat cgccctgata gacggttttt cgccctttga cgttggagtc cacgttettt 2940
aatagtggac tcttgttcca aactggaaca acactcaacc ctatctcggt ctattetttt 3000
45 gatttataag ggattttgcc gatttcggce tattggttaa aaaatgagect gatttaacaa 3060
aaatttaacg cgaattaatt ctgtggaatg tgtgtcagtt agggtgtgga aagtccccag 3120
gctcecccage aggcagaagt atgcaaagca tgcatctcaa ttagtcageca accaggtgtg 3180
>0 gaaagtccce aggctcccca gcaggcagaa gtatgcaaag catgcatctc aattagtcag 3240
caaccatagt cccgccccta actccgecca tcecegeccct aactccgece agttecgecece 3300
55 attctcegec ccatggectga ctaatttttt ttatttatge agaggecgag gccgcctctg 3360
cctectgaget attccagaag tagtgaggag gettttttgg aggectagge ttttgcaaaa 3420
agctcceggg agettgtata tccatttteg gatctgatea agagacagga tgaggatcgt 3480
0 ttcgecatgat tgaacaagat ggattgcacg caggttctcc ggecgettgg gtggagaggce 3540
tattcggcta tgactgggca caacagacaa tcggctgctce tgatgccgee gtgttecgge 3600

4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
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5 gcgtcaat ac gggat aatac cgcgccacat agcagaactt taaaagtgct catcattgga 5940
aaacgttctt cggggcgaaa actctcaagg atcttaccgc tgttgagatc cagttcgatg 6000
taacccactc gtgcacccaa ctgatcttca gcatctttta ctttcaccag cgtttctggg 6060 10
t gagcaaaaa caggaaggca aaat gccgca aaaaagggaa taagggcgac acggaaatgt 6120
tgaatactca tactcttcct ttttcaatat tattgaagca tttatcaggg ttattgtctc 6180 15
at gagcggat acatatttga atgtatttag aaaaataaac aaataggggt tccgcgcaca 6240
tttccccgaa aagtgccacc tgacgtc 6267 2014%10> 98 <211> 54 <212> DNA 25
<213> Artificial sequence 30 <220> <223> digonucleotide 5K-1 <400> 98 35
acctgtctcg agttttccat ctgacatc cagatgaccc agtctccatc ctcc pd4 <210> 99 40
ATEAPTAR U L R R R et L

A i gonuc| aedtyElRgs Y¥ad§ubage422atG 96639806896 CEHe@cg t tyad ct ¢ caccttggtc

cc 42 555 <210> 100

<211> 49 60 <212> DNA <213> Artificia

<220> 5 <ZHTICYF? GBTHELIE0FIIEIWRE JI9aHGE-I Ot 999¢ gaagtgceyy

| sequence 154
3780

ggcaggatct cctgtcatct caccttgctc ctgeccgagaa agtatccatc atggectgatg 3840
10 caatgcggeg gectgcatacg cttgatcegg ctacctgccce attcgaccac caagcgaaac 3900
atcgcatcga gcgagcacgt actcggatgg aagceggtct tgtcgatcag gatgatctgg 3960
acgaagagca tcaggggctc gegccagecg aactgttcge caggctcaag gcgegcatge 4020
L ccgacggcga ggatctcgte gtgacccatg gcgatgcctg cttgecgaat atcatggtgg 4080
aaaatggccg cttttctgga ttcatcgact gtggccgéét gggtgtggcg gatcgetate 4140
20 aggacatagc gttggctacc cgtgatattg ctgaagagct tggeggcgaa tgggctgacce 4200
gcttcctegt getttacggt atcgecgete cecgattegea gegeatcgee ttctatcgee 4260
ttcttgacga gttcttetga gecgggactcet ggggttcgaa atgaccgacc aagcgacgcc 4320
2 caacctgcca tcacgagatt tcgattccac cgccgecttc tatgaaaggt tgggcttcegg 4380
aatcgttttc cgggacgccg gctggatgat cctccagege ggggatctca tgctggagtt 4440
30 cttcgcccac cccaacttgt ttattgeage ttataatggt tacaaataaa gcaatagcat 4500
cacaaatttc acaaataaag catttttttc actgcattct agttgtggtt tgtccaaact 4560
catcaatgta tcttatcatg tctgtatacc gtegacctct agctagagct tggcgtaatce 4620
2 atggtcatag ctgtttcctg tgtgaaattg ttatcecgetc acaattcecac acaacatacg 4680
agccggaagce ataaagtgta aagcctgggg tgcctaatga gtgagctaac tcacattaat 4740
40 tgcgttgcge tcactgeccg ctttecagtce gggaaaccfg tcgtgccage tgcattaatg 4800
aatcggccaa cgcgcgggga gaggeggttt gegtattggg cgetcttecg cttecteget 4860
cactgactcg ctgcgctegg tcgttcgget geggegagecg gtatcagetc actcaaagge 4920
e ggtaatacgg ttatccacag aatcagggga taacgcagga aagaacatgt gagcaaaagg 4980
ccagcaaaag gccaggaacc gtaaaaaggc cgegttgctg gegtttttce ataggetccg 5040
50 cceccecctgac gagcatcaca aaaatcgacg ctcaagtcag aggtggcgaa acccgacagg 5100
actataaaga taccaggcgt ttcccectgg aagctccecte gtgegetcte ctgttccgac 5160
cctgcecgett accggatacc tgtcegectt tctecctteg ggaagegtgg cgetttetca 5220
> tagctcacge tgtaggtatc tcagttcggt gtaggtegtt cgetccaage tgggetgtgt 5280
gcacgaaccc cccgttcage ccgaccgetg cgecttatecc ggtaactatc gtettgagte 5340
60 caacccggta agacacgact tatcgccact ggcagcagcc actggtaaca ggattagceag 5400
agcgaggtat gtaggcggtg ctacagagtt cttgaagtég tggcctaact acggctacac 5460



acctgtctcg agttttccat ggctgacatc gtgatgaccc agtctccag 49 10 <210> 101

<211> 42 15 <212> DNA <213> Artificial sequence 20 <220> <223>

A i gonucl eotide sy3K-F 25 <400> 101 gctgggggcg gccacggtcc gcttgatctc
caccttggtc cc 42 <210> 102 30 <211> 46 <212> DNA 35 <213> Artifici al
sequence <220> 40 <223> oligonucl eotide 5H B <400> 102 acctgtcttg
aattctccat ggccgaggtg cagctggtgg agtctgi46 45 <210> 103 <211> 47 50 <212>
DNA <213> Artificial sequence 55 <220> <223> digonucleotide sy3BHA 60

;320> 103 ggGehb 9L G GLAACHGLOR: A9FGIHCACHE AR OLGLaHLIYCCGE A7 155 <210>

tggtagetet tgatccggca aacaaaccac cgctggtage ggtttttttg tttgcaagcea 5580
5 gcagattacg cgcagaaaaa aaggatctca agaagatcct ttgatctttt ctacggggtce 5640
tgacgctcag tggaacgaaa actcacgtta agggattttg gtcatgagat tatcaaaaag 5700
gatcttcacc tagatccttt taaattaaaa atgaagtttt aaatcaatct aaagtatata 5760
+0 tgagtaaact tggtctgaca gttaccaatg cttaatcagt gaggcaccta tctcagcgat 5820
ctgtctattt cgttcatcca tagttgectg actcecccgtc gtgtagataa ctacgatacg 5880
15 ggagggctta ccatctggec ccagtgetge aatgataccg cgagacccac gctcaccggce 5940
tccagattta tcagcaataa accagccagc cggaagggcc gagcgcagaa gtggtcctge 6000
aactttatec gectecatec agtctattaa ttgttgccgg gaagctagag taagtagttce 6060
20 gccagttaat agtttgcgca acgttgttge cattgctaca ggcatecgtgg tgtcacgctc 6120
gtegtttggt atggcttcat tcagctccgg ttcccaacga tcaaggegag ttacatgatce 6180
25 ccccatgttg tgcaaaaaag cggttagcte ctteggtect ccgategttg tcagaagtaa 6240
gttggccgca gtgttatcac tcatggttat ggcagcactg cataattctc ttactgtcat 6300
gccatccgta agatgetttt ctgtgactgg tgagtactca accaagtcat tctgagaata 6360
3 gtgtatgcgg cgaccgagtt gctcttgece ggegtcaata cgggataata ccgegccaca 6420
tagcagaact ttaaaagtgc tcatcattgg aaaacgttct tcggggcgaa aactctcaag 6480
35 gatcttaceqg ctgttgagat ccagttcgat gtaacccact cgtgcaccca actgatctte 6540
agcatctttt actttcacca gcgtttctgg gtgagcaaaa acaggaaggc aaaatgccgc 6600
aaaaaaggga ataagggcga cacggaaatg ttgaatactc atactcttcc tttttcaata 6660
#0 ttattgaagc atttatcagg gttattgtet catgagcgga tacatatttg aatgtattta 6720
gaaaaataaa caaatagggg ttccgcgcac atttccccga aaagtgccac ctgacgtc 6778
45
<210> 97
<211> 6267
50 <212> DNA
<213> Artificial sequence
55
<220>
<223> Vector pSyn-C05-Ckappa
60 <400> 97
gacggatcgqg gagatctcce gatccecctat ggtgcactet cagtacaatc tgctctgatg 60
ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcget gagtagtgeg 120



<211> 47 5 <212> DNA <213> Artificial sequence 10 <220> <223>

A igonucleotide 5HH 15 <400> 104 acctgtcttg aattctccat ggccgaggtg
cagctggtgc agtctgg 47 20 <210> 105 <211> 47 <212> DNA 25 <213> Artificial
sequence 30 <220> <223> digonucl eotide sy3H C <400> 105 35 gcccttggtg

ct agcgct gg agacggtcac ggtggtgccc tggcccc 47 <210> 106 40 <211> 1350 <212>

DNA <213> Artificial sequence 45 <22035050 <223> 1gG heavy chai n of

CR03- 014 <220> <221> CDS 55 <222> (1).7.(1350) <223> 60 <400> 106 gag gtg

cag ctg gtg gag tct ggg gga ggc ttg gtc cag cot gga ggg 48 156

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgttaa ttaacatgaa 180

gaatctgctt agggttaggc gttttgeget gettcgetag gtggtcaata ttggccatta 240

° gccatattat tcattggtta tatagcataa atcaatattg gctattggcc attgcatacg 300

ttgtatccat atcataatat gtacatttat attggctcat gtccaacatt accgccatgt 360

10 tgacattgat tattgactag ttattaatag taatcaatta cggggtcatt agttcatagce 420

ccatatatgg agttccgcecgt tacataactt acggtaaatg gcccgectgg ctgaccgcec 480

aacgaccccc gcccattgac gtcaataatg acgtatgttc ccatagtaac gccaataggg 540

1 actttccatt gacgtcaatg ggtggagtat ttacggtaaa ctgcccactt ggcagtacat 600

caagtgtatc atatgccaag tacgccccet attgacgtca atgacggtaa atggcecgcce 660

20 tggcattatg cccagtacat gaccttatgg gactttccta cttggcagta catctacgta 720

ttagtcatcg ctattaccat ggtgatgcgg ttttggcagt acatcaatgg gcgtggatag 780

cggtttgact cacggggatt tccaagtctc caccccattg acgtcaatgg gagtttgttt 840

2 tggcaccaaa atcaacggga ctttccaaaa tgtcgtaaca actccgcccc attgacgcaa 900

atgggcggta ggcgtgtacyg gtgggaggtc tatataagca gagctcgttt agtgaaccgt 960

30 cagatcgcct ggagacgcca tccacgetgt tttgacctcc atagaagaca ccgggaccga 1020

tccagectece goggeocggga acggtgcatt ggaatcgatg actctettag gtagecttge 1080

agaagttggt cgtgaggcac tgggcaggta agtatcaagg ttacaagaca ggtttaagga 1140

3 gatcaataga aactgggctt gtcgagacag agaagactct tgcgtttctg ataggcacct 1200

attggtctta ctgacatcca ctttgccttt ctctccacag gtgtccactc ccagttcaat 1260

40 tacagctcgc caccatggcc tgccccgget tectgtggge cctggtgate agecacctgece 1320

tcgagttcag cggcectaag cggaccgtgg cecgetcccag cgtgttecate ttecccecct 1380

ccgacgagca gctgaagagc ggcaccgcca gcgtggtgtg cctgectgaac aacttctacc 1440

1 cccgggaggce caaggtgcag tggaaggtgg acaacgccct gcagagcggce aacagccagg 1500

agagcgtgac cgagcaggac agcaaggact ccacctacag cctgagcagc accctcaccc 1560

50 tgagcaaggc cgactacgag aagcacaagg tgtacgcctg cgaggtgacc caccagggcc 1620

tgagcagcce cgtgaccaag agcttcaacc ggggcgagtg ttaatagact taagtttaaa 1680

ccgctgatca gectcgactg tgeettctag ttgccageca tetgttgttt geccctcecce 1740

> cgtgcecttee ttgaccctgg aaggtgccac tcccactgtce ctttcctaat aaaatgagga 1800

aattgcatcg cattgtctga gtaggtgtca ttctattctg gggggtgggg tggggcagga 1860

60 cagcaagggg gaggattggg aagacaatag caggcatgct ggggatgcgg tgggctctat 1920

ggcttctgag gcggaaagaa ccagctgggg ctctaggggg tatccccacg cgecctgtag 1980



tcc
Arg
gac
Val
aac
Al a
acc
Ser
ctg
Thr
tac
Phe
acc

ggc
Thr
gtg
Val
ttc
Al a

gtg

Val
ctg
Leu
tgg
Arg
aaa
Asn
atc
Arg
aaa
d U,
ttt
Asp
aag

QQC
Al a
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ccc
Val
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Gn Leu Val Qu Ser Gy Gy Ay Leu val Adn Pro dy dy 1 510 15

aga ctc tcc tgt gca gcc tct gga ttc acc ttc agt gac cac 96 5 Ser Leu
Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser Asp His 20 25 30 tac atg

gtc cgc cag get cca ggg aag ggg ctg gag tgg gtt 144 Tyr Net Asp Trp
Gn Ala Pro Ay Lys Gy Leu u Trp Val 10 35 40 45 ggc cgt act aga
get aac agt tac acc aca gas tacigcc gcg 192 dy Arg Thr Arg Asn Lys
Ser Tyr Thr Thr Au Tyr Ala Ala 50 55 60 15 tct gtg aaa ggc aga ttc

tc at..gat J.c &Rl s a Vi e g Phe Thr Ile
As@gg%%gt ;g %agtg gks@tgggaggg%g&%&gé 80" égét a tég%g?gt 9358425; atg aac agc

accgcga:gq@a@ca@gctgcu:ggttgcttta@ccﬁ&@tttL@ugc‘EwgtLteaqcc@gq:lttNetzlWsn Ser
Asp Thr Ala Val Tyr 85 909 tac t a aty tcg ccg ttt

gac FH Py T 5y CafITHE 2 ﬁ?rgtt@sqg 'Kltggtﬂ\r‘ﬁg% 354% e’S&r Pro Phe Tyr
Ty EctTgapcdd yaaaajatilgo,&tA@ﬁtgbl&gtg:g@tamgg@t:@tg&ggcca@stagt @2%cC agc get agc
ggc ccc agc %384 @y Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
Se?a"%ﬁttts"ocgfiﬁ i?ocgfii?a?ttc CEBTE R PGREITE ARt aGe 44 age acc age
aC GacPdaa&C featt3RaccPh 1 FoGutl Ol t A t PR+ 13€Lag Rar de¥§ocSel23dhr Ser Ay Gy
Ala 130 135 140 35 ctg ggc tgc ctg gtg aag gac tac ttc ccc gag ccc

Leu Lys

gt gatagegwstﬁttigétaﬁa@Va'@ysctL@q}tVaPaaLﬂ},ﬂst%sngwaPhettPr(34@ u Pro Val Thr
o BP0 B R PR B PR 00 U 000 €2
165tgi§a@gda7Szcatzitgaacatggagccaag@a@gctgcﬁagaﬁta@:ca@ectcct:gcaag(zsagc gtg gtg acc
57gcaggcagaa gtatgcaaag catgcatctc aattagtcag caaccatagt cccgccccta 2580

actccgeccca tceccgecccect aactccgcece agttccgecce attctccgec ccatggcetga 2640

ctaatttttt ttatttatgc agaggccgag gccgectctg cctctgaget attccagaag 2700

tagtgaggag gcttttttgg aggcctaggce ttttgcaaéa agctcccggg agcttgtata 2760

tccattttcg gatctgatca gcacgtgatg aaaaagcctg aactcaccgc gacgtctgte 2820

gagaagtttc tgatcgaaaa gttcgacagc gtctccgacc tgatgcagct ctcggaggge 2880

gaagaatctc gtgctttcag cttcgatgta ggagggcgtg gatatgtcct gcgggtaaat 2940

agctgcgceg atggtttcta caaagatcgt tatgtttatc ggcactttgce atcggccgeyg 3000

ctcccgatte cggaagtgcet tgacattggyg gaattcagcg agagcctgac ctattgcatc 3060

tccegecgtg cacagggtgt cacgttgcaa gacctgectg aaaccgaact gcocccgetgtt 3120

ctgcageccgg tcgcggagge catggatgeg atcgctgegg ccgatcttag ccagacgage 3180

gggttcggcc cattcggacc acaaggaatc ggtcaataca ctacatggcg tgatttcata 3240

tgcgcgattg ctgatcccca tgtgtatcac tggcaaactg tgatggacga caccgtcagt 3300

gcgtcegteg cgcaggctct cgatgagctyg atgctttggg ccgaggactg ccccgaagtc 3360

cggcacctcg tgcacgcgga tttcggctcce aacaatgtéc tgacggacaa tggccgcata 3420

acagcggtca ttgactggag cgaggcgatg ttcggggatt cccaatacga ggtcgccaac 3480

atcttcttct ggaggccgtg gttggettgt atggagcagc agacgcgcta cttcgagegyg 3540

aggcatccgg agcttgcagg atcgccgegg ctecgggegt atatgectccg cattggtcett 3600

gaccaactct atcagagctt ggttgacggc aatttcgatg atgcagcttg ggcgcagggt 3660

cgatgcgacg caatcgtccg atccggagecc gggactgtcg ggegtacaca aatcgeccege 3720

agaagcgcgg ccgtctggac cgatggctgt gtagaagtac tcgccgatag tggaaaccga 3780

cgccccagea ctcgtccgag ggcaaaggaa tagcacgtge tacgagattt cgattecacc 3840

gccgcecttect atgaaaggtt gggcttcgga atcgttttcc gggacgccgg ctggatgatc 3800



45 Leu G n Ser Ser Ay Leu Tyr Ser

190
Ser
205
Ser
aag
H s
ccc
Val
Ccgg
Pro
gag
Lys
aag
Pro
acc
Leu
gtg
Ser
gcc
Lys

Leu Ser Ser Val Val Thr Vval Pro | SO 185

agc agc agc ctg ggc acc cag acc tac atc tgc aac gtg aac cac aag 624

Ser
ccc
Asn
acc
Thr
tcc
Phe
acc

Au

gt 97
Phe As
CCC

Ar

gt
Hi s
agc

Asn
aag
Ay
20
25
30
35
40
45
50
55

60

Ser
agc
Thr
cac

Thr
gac
Arg
tgc

Asn
gag
Lye
gag

Val Asn
ccc aag
Ser Cys
ctg ctg

H s
agc
Asp
ggc

50 195 200
gac 672 Pro
215 220 55
720 Lys Thr
235 240 60
768 Pro Ser
255 157 agc
Ser Arg Thr

Lau
aac
Lys
acc

Gy Thr dn
acc aag gtg
Val Asp Lys
tgc ccc ccc
Cys Pro Pro Cys Pro Ala Pro G u Leu Ay Gy 225 230
gtg ttc ctg ttc ccc ccc aag ccc aag gac acc ctc atg atc
e P 0B 0 B B R L AR Dlaa LY Vel 241085
ccc gag gtg acc tgc gtg gtg gtg gac gtg ago cac gag 8

a;lata'ﬁhqgtO}!saaVedaaé/ahatV@datmpaavaltceS@aaHangth%CQ6540297 0 5 gac ccc
c.aac

a a a cac 864 p Pro du Val
g°f£t°ta|'>? 95'7%1% gccgfa%t\g/ Fca%g’%a ‘?C gfagg‘g‘?%ti?ﬁchBS‘mgﬁi gcc aag acc
CQgga3aftt 8 aftagaddtt 3Gcq@adt cal§Gyras@gd agrt€@PgtOdDaaaklgAsmidd a Lys Thr Lys
Gu Au An Tyr Asn Ser Thr Tyr Arg 290 295 300 gtg gtg agc gtg ctc
ctt@tctf&%tc?:é@at@%‘ci ggacefaggadaecggﬁécaaaﬁa%eaa %ﬂ“‘%ﬁ'&?t Se¥%/al Leu Thr Val
Aacasfad rtgaglc%cé%acaﬁasétuégtlébg@péac%&&cgéété%tg@g 428¢ aag tgc aag
aac aag gcc ctg cot gcc ccc ate gag 100 Gu Tyr Lys Cys Lys Val
L\rgasar ot eatoPrayciloeatPeaydd Iaecga‘fqaaﬁgﬁcma@@@cg‘.@@tﬂag“a@:c atc agc aag
1458, Ser Lys Al a

Tyr Ile Cys
aaa cgc gtg
Val GQu Pro
cct gege

Lys
tgc
210
gga

cggcgagegyg tatcagectca ctcaaaggeg

aacgcaggaa
gcgttgetgg
tcaagtcaga
agctcccteg
ctecececttegg
taggtcgttce
gccttatceeg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
gaagatcctt
gggattttgg
tgaagtttta
ttaatcagtg
ctceeegteg
atgataccgc
ggaagggccy
tgttgccyggyg
attgctacag
tcccaacgat

tteggtecte

agaacatgtg
cgtttttecca
ggtggcgaaa
tgcgctctcece
gaagcgtgge
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtttttttgt
tgatcttttce
tcatgagatt
aatcaatcta
aggcacctat
tgtagataac
gagacccacyg
agcgcagaag
aagctagagt
gcatcgtggt
caaggcgagt

cgatcgttgt

agcaaaaggc
taggctccge
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcec
gattagcaga
cggctacact
aaaaagagtt
ttgcaagcag
tacggggtct
atcaaaaagg
aagtatatat
ctcagcgatc
tacgatacgyg
ctcaccggct
tggtcctgcea
aagtagttcg
gtcacgctcg
tacatgatcc

cagaagtaag

SO GRS SPoAOR A 3P Al B8, sl

gtaatacggt tatccacaga atcaggggat

cagcaaaagqg
ccecectgacyg
ctataaagat
ctgcegetta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctcett
cagattacgc
gacgctcagt
atcttcacct
gagtaaactt
tgtctattte
gagggcttac
ccagatttat
actttatccg
ccagttaata
tcgtttggta
cccatgttgt

ttggccgcag

ccaggaaccqg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttecagec
gacacgactt
taggcggtge
tatttggtat
gatccggcaa
gcagaaaaaa
ggaacgaaaa
agatcctttt
ggtctgacag
gttcatcecat
catctggeec
cagcaataaa
cctccatceca
gtttgcgcaa
tggcttcatt
gcaaaaaagc

tgttatcact

taaaaaggcc
aaatcgacgc
tcceectgga
gtcecgecttt
cagttcggtg
cgaccgctgce
atcgccactg
tacagagttc
ctgcgctcetg
acaaaccacc
aggatctcaa
ctcacgttaa
aaattaaaaa
ttaccaatgc
agttgcctga
cagtgctgea
ccagccagcc
gtctattaat
cgttgttgce
cagctccggt
ggttagctcc

catggttatg

4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700

5760



25 acc ctg ccc ccc agc cgg gag gag atg acc aag aac cag gtg too ctc 1104 Thr

Leu
t gt
Lou
aac
Ay
gac
Ser
agc
Arg
gcc
Leu

Pro
ctg
Val
ggc
Adn
agc
Asp
Ccgg
Trp
ct 95
Hi s

Pro Ser Arg Qu Gu Met Thr Lys Asn G n Val Ser Leu 355 360 365 acc
gtg aag ggc ttc tac ccc ago gac ate gcc gtg gag tgg 1152 30 Thr Cys
Lys Gy Phe Tyr Pro Ser Asp Ile Ala Val Ju Trp 370 375 380 gag agc
cag ccc gag aac aac tac aag acc acc ccc cct gtg 1200 G u Ser Asn
Pro Au Asn Asn Tyr Lys Thr Thr ;P50 Pro Val 35 385 390 395 400 ctg
gac ggc agc ttc ttc ctg tac ago aag ctc acc gtg gac 1248 Leu Asp

d ¥c3§g4’ctg)ch§tagbt%tl‘teyac-€ {cageEcaltyc%ti'aeyatgartt‘c\éaLgté‘%Qgé‘l:OS SQQ‘Cp 415 40 aag
tgg Ccag cag ggc aac gfg ttc agc tgc ago gtg atg cac 1296 Lys Ser

A padBratcdd ycaAghralfabtoRbrat 8etrot@ypsofSegacimiotivettcHigscd?0 5486 430 45 gag

S BR RB Gr R ERREC BRUR. Gl R g e Ou e

1350 50 Gagacbtytstﬂs@ggcﬁaad)a’ctb&%ag&&cﬁ%&gk éldiﬂgaggﬂ:laagtt?aaa'tgﬁo ea@l 3> Artificial
sequence 158 <220> <223> | gG heavy chain of CR03-014 5 <400> 107 G u Val

Adn

Lel]!

Va3 &f FoSe PraEp st ﬁtgétiftiaeac%ﬁtt@ frEErse P99 5°9% 15 10 Ser

Leu Arg LeWgagelaald/SachhRygh Raa96dcqld YaaBRgaNfaafhRgasClicgdsAtddl S 6120

15

20

25

30

35

40

45

50

55

60

tgaatactca tactcttcct ttttcaatat tattgaagca tttatcaggg ttattgtctc 6180

atgagcggat acatatttga atgtatttag aaaaataaac aaataggggt tccgcgcaca 6240
tttccccgaa aagtgccace tgacgte 6267
<210> 98

<211> 54

<212> DNA

<213> Artificial sequence

<220>

<223> Oligonucleotide SK-I

<400> 98

acctgtctcg agttttccat ggctgacatc cagatgaccc agtctccatc ctcce 54
<210> 99

<211> 42

<212> DNA

<213> Artificial sequence

<220>

<223> Oligonucleotide sy3K-C

<400> 99

gctgggggeg gccacggtec gtttgatcte caccttggte cc 42
<210> 100

<211> 49

<212> ©DNA

<213> Artificial sequence



20 25 30 15 Tyr Met Asp Trp Val Arg Gn Ala Pro Ay Lys Gy Leu Au Trp Val
35 40 45 4Gy Arg Thr Arg Asn Lys Ala Asn Ser Tyr Thr Thr Qu Tyr Ala Al a

20 50 55 60 Her Val Lys Gy Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Ser
65 70 75 BO 25 Leu Tyr Leu G@n Met Asn Ser Leu Lys Thr Gu Asp Thr Al a Val

Tyr
Ay
Pro
Thr
Val
Hi s
Ser
Tyr
Arg
Cys
Leu
Pro

85
Adn
Ser
Al a
Thr
Thr
Ser
Il &
Val
Pro
Phe
Gl

15

20

25

30

35

40

45

50

55

60

90 95 30 Tyr Cys Ala Arg Gy Ile Her Pro Phe Tyr Phe Asp Tyr Trp

100 105 110 35 dy Thr Leu Vi I54Thr Val Her Ser Ala Ser Thr Lys Gy
Val 115 120 125 Phe Pro Leu Al'a Pro Ser Her Lys Ser Thr Ser Ay Gy
Ala 40 130 135 140 Leu Ay Cys Lou Val Lys Asp Tyr Phe Pro Qu Pro
Val Ser 145 150 155 160 45 Trp Asn Her Ay Ala Leu Thr Ser dvy Val
PhesoPro Ala Val 165 170 175 50 Leu A n Ser Ser Ay Leu Tyr Ser Leu
Val Val Thr Val Pro 180 185 190 55 Ser Her Ser Leu Ay Thr @n Thr
Cy&23Aas RligarucpgptifesSi-ys 195 200 205 Pro Ser Mh Thr Lys Val Asp Lys

G blgoBr Qodys Ser Cys Asp 60 210 215 220 Lys Thr His Thr Cys Pro Pro

AlagethtRcdTabk th@idald gyt it ChdbaldaBcc ZRora2d® 235 240 Praeg Ser Val Phe
Pro Pro Lys Pro Lys Asp Thr Lou Met Ile 5 245 250 255 Ser Arg Thr

V%lo;l'hrwl(,ys Val Val Val Asp Val Ser His GQu

<211> 42
<212> DNA

<213> Artificial sequence

<220>

<223> Oligonucleotide sy3K-F

<400> 101

gctgggggeg gecacggtec gettgatcte caccttggte ce 42
<210> 102

<211> 46

<212> DNA

<213> Artificial sequence

<220>

<223> Oligonucleotide 5H-B

<400> 102

acctgtcttg aattcteccat ggccgaggtg cagctggtgg agtceig 46
<210> 103

<211> 47

<212> DNA

<213> Artificial sequence

<220>
<223> OQligonucleotide sy3H-A

<400> 103
gccecttggtg ctagegetgg agacggtcac cagggtgecce tggccecce 47



260 265 270 10 Asp Pro GQu Val Lys Phe Asn Trp Tyr Val Asp Ay Val du Val
Hs 275 280 285 15 Asn Ala Lys Thr Lys Pro Arg AQu Gu A@n Tyr Asn Ser Thr
Tyr Arg 290 295 300 20 Val Val Ser Val Lou Thr Val Lou Hs An Asp Trp Leu

Asn Ay
Ala Pro
Gu Pro
Lys Asn
Ser Asp
Asn Tyr
Phe Lou
Ay Asn

Lys 305
Ile Qu
dn Val
d n Val

310 315 320 du Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro

25 325 330 335 Lys Thr Ile Ser Lys Ala Lys Ay Gn Pro Arg
Tyr 340 345 350 30 Thisdou Pro Pro Ser Arg Gu G u Met Thr
Ser Leu 355 360 365 35 Thr Cys Leu Val Lys Ay Phe Tyr Pro

Ile Ala Val Gu Trp 370 375 380 40 Au Ser Asn Ay G n Pro Au Asn

Lysidhr
Tyr__Ser

vaf?bhe

16khr Pro Pro Val 385 390 395 400 Leu Asp Ser Asp Gy Ser Phe
4_,Lys Lou Thr Val Asp 45 405 410 415 Lys Ser Arg Trp A n dn
Ser Cys Ser Val Met His 420 425 430 50 u Ala Lou His Asn

, 5
H s Tyr Thezi6d nodays Ser Lou Ser Lou Ser Pro 435 440 445 55 dy Lys 450
60 <210> 108 <211> 1347 160 <212> DNA

10

15

20

25

30

35

40

45

50

55

60

<213>

<220>
<223>
<400>
acctgtc
<210>
<211>
<212>

<213>

<220>
<223>
<400>
gcecttyg
<210>
<211>
<212>

<213>

<220>
<223>
<220>
<221>
<222>

<223>

<400>
gag gtg

Artificial sequence

Oligonucleotide SH-H

104

ttg aattctccat ggccgaggtg cagctggtge agtctgg 47
105

47

DNA

Artificial sequence

Oligonucleotide sy3H-C

105

gtg ctagcgctgg agacggtcac ggtggtgccc tggcccc 47
106

1350

DNA

Artificial sequence

IgG heavy chain of CR03-014

cDsS

(1) .. (1350)

106

cag ctg gtg gag tct ggg gga ggc ttg gtc cag cct gga ggg 48



<213> Artificial sequence 5 <220> <223> 1gG heavy chain of CR03-022 10
<220>

gtg
Ser
t gt
Ay
atg
Ay
age
Tyr
aac
Al a
t at
Cys
ggc
105
384

cag
Ay
aag
Ser
ccc
Lys
tac
Ser
acc
Ty?
tac

<221> CDS 15 <222> (1)..(1347) <223> 20 <400> 108 gag gtg cag ctg

tct gga aca gag gtg aaa aag ccg ggg gag 48 du Val An Leu Val dn
Thr Gu Val Lys Lys Pro dy Qu 1 5 10 15 25 tct ctg aag atc tcc

ggt tct gga tac ggc ttt atc acc tac 96 Ser Leu Lys Ile Ser Cys Lys
Ay Tyr Ay Phe Ile Thr Tyr 20 29 30 30 tgg atc ggc tgg gtg cgc cag
ggg aaa ggc ctg gag tgg atg 1421 Trp Ille Ay Trp Val Arg A n Met Pro
Gy Leu du Trp Met 35 40 45 ¢ g atc_atc tat cct ggt gac tct gaa acc
a@%‘ %a&gGchIt?“t‘s’tag Gty Ser 55 G S ‘ge 112 SH)rE Y &Y Asp Ser Gu Thr Arg
Pro Ser Phe 50 55 60 caa ggc cag gtc acc atc tca gcc gac aag tcc atc
ges t@cag@dfic Hekrngtlgga Ghn tatabgaTtie ddcertSewt Abka cAsp LysdsSer |le Asn Thr
4@“68%“71997’2;’5“8%%0@’@ Adadla gg cPhagT g §§ad‘slg@éstcg gac acc gcc ata

tgt 288 Leu A n Trp Ser “Ser Leu Lys Al'a Ser Asp Thr Ala Ile Tyr Tyr

85 90tfidatgdacOBy M8%9€Fhy b6 cGOGygaldy do5ictaCag a6y gat g gacssgtc tgg ggc cag

336
119

15

20

25

30

35

40

45

50

55

60

rgM pSiry VBRrAr@Gyn Rl PRefly i deevEstlu ro Ay An dy
pi's G@?BSI 8 @Gyn Bl PReflyTiws @ Metlu Asp Vel T Ay An dy 100

50 acc’®acc gtg acc gt*® tcc agc got ‘gc acc aag ggc ccc agc gtg ttc
ggc cgt act aga aac aaa gct aac agt tac acc aca gaa tac gcc gcg 192
Gly Arg Thr Arg Asn Lys Ala Asn Ser Tyr Thr Thr Glu Tyr Ala Ala

50 55 60
tct gtg aaa ggc aga ttc acc atc tca aga gat gat tca aag aac tca 240
Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Ser
65 70 75 80
ctg tat ctg caa atg aac agc ctg aaa acc gag gac acg gcc gtg tat 288
Leu Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr

85 90 95
tac tgt gca agg ggg att tcg ccg ttt tac ttt gac tac tgg ggc cag 336
Tyr Cys Ala Arg Gly Ile Ser Pro Phe Tyr Phe Asp Tyr Trp Gly Gln
100 105 110
ggc acc ctg gtg acc gtec tcec agec gct age acc aag ggc ccc agc gtg 384
Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
115 120 125

ttc ccc ctg gce ccc age age aag agc acc agc ggc ggc aca gcc gcc 432
Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala

130 135 140
ctg ggc tgc ctg gtg aag gac tac ttc ccc gag ccc gtg acc gtg agce 480
Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
145 150 155 160
tgg aac agc ggc gcc ttg acc agc ggc gtg cac acc ttc ccc gec gtg 528
Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val

165 170 175
ctg cag agc agc ggc ctg tac agc ctg agc age gtg gtg acc gtg ccc 576
Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro
180 183 190
agc agc agc ctg ggc acc cag acc tac atc tgc aac gtg aac cac aag 624
Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys
195 200 203

CcCC agc aac acc aag gtg gac aaa cgc gtg gag ccc aag agc tgc gac 672
Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp

210 215 220
aag acc cac acc tge ccec cce tge cct geec ccec gag ctg ctg ggc gga 720
Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235 240
ccc tecec gtg tte ctg ttec ccc ccc aag ccc aag gac acc cte atg atc 768

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 255



Thr
ccc
Leu
tgc
Val
agc
Al a
age
Leu
ggc
Adn
gtq
Lys
ccc
Pro
ccc
Lys
gtg
Val
gtg

Thr
ctg
Al a
ctg
Lys
ggc
Leu
ggc
Tyr
acc
Thr
gac
Arg

Val Thr

gcc
Pro

gtg

ccc
Ser
aag

Asp Tyr
gcc ttg

Thr

Ser

Val

age

Set

gac
Phe
aCcC
Ay

Ser

agc

Lys

tac
Pro Gu
agc
Val

Clo lag K9%E!L 9
e%rL%E '1'59]’?r5@|13

cag acc tadsate tgc aac Qe¢ aac cac aag 2d¢ec 624 Ser Ser Leu Ay Thr
Asn H S

aroesss B ards

Val GI u Beo Lys Ser Q/ssoAsp Lys

aag t@b aac tggiga

d9s Gh& a9 9r

tgc cot gcc ccc ga

Al go Prigeqid 18dnESY

aag ccc ang
Pro Lys Asp Thr

ac ac

gtg
Asp= Va
Val d eraVac
Glu Tyr Lys
20
aag acc atc
Lys Thr Ile
25 acc ctg ccc
Thr Leu Pro
355
acc tgt ctg
30 Thr Cys Leu
370
gag agc aac
Glu Ser Asn
35 385
ctg gac agc
Leu Asp Ser
40
aag agc cgg
Lys Ser Arg
45 gag gcc ctg
Glu Ala Leu
435
ggc aag
50 Gly Lys
450
<210> 107
55
<211> 450
<212> PRT
60 <213>

Ser Al a Ser
agc acc
Thr Ser
ccc gag
Pro Val
gtg cac
Thr Phe

aag
Ser
ttc

ggc
H s

@° g A? e

g ate agc

Ct c

Leu Met

Cys

agc
Ser
340

CcCcC
Pro

gtg
Val

ggc
Gly

gac
Asp

tgg
Trp
420

cac
His

Lys
325

aag
Lys

agc
Ser

aag
Lys

cag
Gln

ggc
Gly
405

cag
Gln

aac
Asn

Val

gcc
Ala

cgg
Arg

ggce
Gly

cce
Pro
390

agc

Ser

cag
Gln

cac
His

a@g €gd
T™akysl

2@%

fx

Thr Lys
agc ggc
Gy Ay
coo gtg
Thr Val
acciiic
Pro Al a

b el

Hys Pro

Ay
gge
Thr
acc
Ser
ccc
Val

& &

195

Pro Ser Val Phe 115 120 125
aca gcc gcc ctg 432 55 Pro
Ala Ala Leu 130 135 140 ggc
gtg agc tgg 480 dy Cys Leu
Trp 60 145 150 155 160 aac
gcc gtg ctg 528 Asn Ser Gy
Leu 161 165 170 175 cag age

200 205 10

fdc iigaﬁya%aé 8121

10 285 220 15 ace cac acc tgc ccc

Ga298 576 4@ n Ser Ser Ay
189 6185 190 age age ctg

e aac acc aag
ac
9887 Asn Thr Lys Val Asp

gc gga ccc 72D Thr Hs Thr Cys Pro Pro Cys

Il e Ser

RIS RN e

0288 ¥ho

gac ggc gtg gag gtg cac aac 864 Pro u Va

aag
Lys

gag
Glu

ttc
Phe
375

gag
Glu

ttc
Phe

ggc
Gly

tac
Tyr

Artificial sequence

ggc cag
Gly Gln
345

gag atg
Glu Met
360

tac ccc
Tyr Pro

aac aac
Asn Asn

ttc ctg
Phe Leu

aac gtg
Asn Val
425

acc cag
Thr Gln
440

245 250
gE69aC Ay

330

ccc cgg gag
Pro Arg Glu

acc aag aac
Thr Lys Asn

agc gac atc
Ser Asgp Ile
380

tac aag acc
Tyr Lys Thr
395

tac agc aag
Tyr Ser Lys
410

ttc agc tgc
Phe Ser Cys

aag agc ctg
Lys Ser Leu

255

ccceC
Pro

cag
Gln
365

gcc
Ala

acc
Thr

ctc
Leu

agc
Ser

agc
Ser
445

Z% %g% A gtg®ttc ctg ttc ccc
Val'®Phe Leu Phe Pro Pro

egg ace ccc gag gtg acc tgc
SHArz2Pgec GrY Val 9hr Cys Val Val
¢Et *§Ad Y6y aag ttc aac tgg tac

Lys Phe Asn Trp Tyr Val Asp
g stgAsiag HTH a@8Ba28&% 9@0ctg cct geec ccc atc gag 1008

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu

cag
Gln
350

gtg
val

gtg
Val

cee
Pro

acc
Thr

gtg
Val
430

ctg
Leu

335

gtg tac 1056
Val Tyr
tce cte 1104
Ser Leu
gag tgg 1152
Glu Trp
cct gtg 1200
Pro Val

400
gtg gac 1248
Val Asp
415
atg cac 1296
Met His
agc ccc 1344
Ser Pro

1350



gcc
Thr
age
Leu
tgc
Lys
aag
Al a
age
Arg
aag

cag
Pro
ggc
Ser
cag
Adn
cac
Tyr

aag
Lys
gtg
Thr
aag
Val

gcc
Lys
cg9

ggc
Phé

ccc
du

age
Pﬁ8
ggc
tac
TH?
20
25
30
35
40
45
50

55

60

acc
Pro
ctc
Val
gtq
Ser
aag
d

g’

93fh dACcRALeul AF A8GAGEy 3EF s

aag ccc
Arg Gu
ace gtg
Lou His
age aac
Asn Lys
ggc cag
Gn Pro
gag atg
Getb3Metigal Béavl: Ba SEE ERoB-oval
ttc tac ccc agc gac ate gcc
Ty#0%Pr 39%Ser Asp Tie Ala Val

Asn Asn Tyr
ttc ttc ctg tac agc aag ctc acc gtg gac aag 1248 60 Asp Ser Asp Gy

ngr E&UAL];yfeu
aac gtg tteg

Asn

acCc cag aa

t§rshse

cRii

€gg
du

ctg
Gn
aag
Al a
ccc
Arg
acc

gag
G n
cac
Asp
gcc
Leu
€gg
du
aag

gag
Tyr
cag
Trp
ctg
Pro
gag
Pro
aac

lLys Thr Thr

S%%& é?gsil%jaya e

age tgc age

cag
Asn
gac
Leu
cot
Al a
ccc
Gn
cag

Pro

by
gtg

Val Phe Set Cys Set Val

a
PL

e

Gly Arg Thr Arg Asn

Ser

65

Leu

Tyr

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys

50

Val Lys

Tyr Leu

Cys Ala

Thr Leu
115

Pro Leu
130

Gly Cys

Asn Ser

Gln Ser

Ser Ser
195

Ser Asn
210

Thr His

Gly

Gln

Arg

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Arg

Met

85

Gly

Thr

Pro

Val

Ala

1865

Gly

Gly

Lys

Cys

ct

Lys

Phe

70

Asn

Ile

Val

Ser

Lys

150

Leu

Leu

Thr

Val

Pro

) gt

Ala

55

Thr

Ser

Ser

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp
215

Pro

Asn

Ile

Leu

Pro

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

&5 &t B recry

Ser

Ser

Lys

Phe

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Arg

Pro

tac
Ser
tgg
Asn
gcc

aac
Thr
ctg
Ay
CCC

PrqSéI e

cag
Val

gtg
Ser
gtg
Au

16¢°r O

G]\EaétaLheAﬁ.B %%Eg%g%gdﬂjiﬁgzdflger ag\regc'?'?pt %gncag

g
Met

gtg
Tyr
tcc
Leu
gag
Trp

Val

cac
Hi s
ccc

Tyr Thr Thr

60

Arg Asp Asp

75

Thr Glu Asp

90

Tyr Phe Asp

Ser Thr Lys

Thr Ser Gly

140

Pre Glu Preo
155

Val His Thr

170

Ser Ser Val

Ile Cys Asn

Val Glu Pro

220

Ala Pro Glu

age
Tyr
aac
Lys
ate
Au
tac
Thr
ctc
Thr

tgg
Au

Leu

du

ace tac cgg gtg 912 Al a Lys
Arg Val 290 295 300 35 gtg
ggc aag gag 960 Val Ser Val
G u 305 310 315 320 tac aag
gag aag 1008 40 Tyr Lys Cys
Lys 325 330 335 acc atc agc
acc 1056 Thr Ile Ser Lys

45 340 345 35D <ctg ccc ccc
acc 11D4 Leu Pro Pro Ser
355 360 365 50 tgt ctg gtg
gag 1152 Cys Leu Val Lys
370 375 380 55 age aac ggc

CeCO @LG: 51y 1300 Ser Asn dy Gn

385 390 395 400 gac age gac

420 425 430 9cc ctg cac aac
1344 5 Ala Lau Hi's Asn H's

C
‘;gg‘gsGlMpoi’&% aag 1347 Lys 10

Glu Tyr Ala Ala

Ser Lys Asn Ser

80

Thr Ala Val Tyr

95

Tyr Trp Gly Gln
110

Gly Pro Ser Val

125

Gly Thr Ala Ala

Val Thr Val Ser

160

Phe Pro Ala Val

175

Val Thr val Pro
190

vVal Asn His Lys

205

Lys Ser Cys Asp

Leu Leu Gly Gly



<210> 109 15 <211> 449 <212> PRT <213> Artificial sequence 20 <220> 25
<223> 1gG heavy chain of CR03-022 <400> 109 Gu Val dn Lau Val dn Ser Ay
Thr Gu Val Lys Lys Pro Ay GQu 30 1 5 10 15 Ser Leu Lys Ile Set Cys Lys
Gy Ser Ay Tyr Ay Phe Ile Thr Tyr 20 25 30 35 Trp Ile Gy Trp Val Arg An
Met Pro Gy Lys Ay Leu Qu Trp Met 35 40 45 40 Gy lle lle Tyr Pro Gy
Asp Set Qu Thr Arg Tyr Ser Pro Ser Pheis$0 55 60 45 dn @y dn Val Thr
Ile Ser Ala Asp Lys Ser Ile Asn Thr Ala Tyr 65 70 75 80 Lau A n Trp Set Ser
Leu Lys Al ga.Ser Asp Thr ALa Ile Tyr Tyr,£ys 50 85 90,99 Ala Gy Ay Ser Ay
Ile Ser Thr Pro Met Asp VaI Trp Gy @n dy 100 105 110 55 Thr Thr Val Thr
Val Ser Ser Ala Ser Tbr S Pro Set Val Phe 115 120 125 60 Pro Lau Al a
Pro Set SefrL§s ‘SérPhTng S ? PG’ ﬁrGLxF r YAl g APE feadet #39 135 140 163 Qy
Cys Leu Val Lys Asp Tyr Phe Pro G u Pro Val Thr Val“Ser Trp 145 150 155 160

5 M1 Ser Gy Ala Leu Thr Ser Gy Val H's Thr Phe Pro Ala Val Leu

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu
260 265 270
10

Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

15
Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg
290 295 300

20 val val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
25 325 330 335

Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr
340 345 350
30

Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu
355 360 365

35

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
370 375 380

40 Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
45 405 410 415

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His

420 425 430
50
Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
435 440 445
55
Gly Lys
450

60 <210> 108

<211> 1347



165 170
Set 180
Pro 15
Asp Lys
Gy Gy
Thr Leu
Asp Val
Gy Val

175 10 G n Ser Set Ay Lou Tyr Her Leu Ser Ser Val Val Thr Val Pro
185 190 Ser Her Leu Ay Thr @dn Thr Tyr Ile Cys Asn Val Asn His Lys
195 200 205 Ser Asn Thr Lys Val Asp Lys Arg Val Gu Pro Lys Her Cys
210 215 220 20 Thr His Thr Cys Pro Pro Cys Pro Ala Pro Qu Leu Leu
Pro 225 230 235 240 25 Her Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
Met Ile Her 245 250 255 30 Ang,Thr Pro Qu Val Thr Cys Val Val Val
Her Hs GQu Asp 260 265 270 Pro GQu Val Lys Phe Asn Trp Tyr Val Asp

GQu Val His Mh 35 275 280 285 Ala Lys Thr Lys Pro Arg Gu Gu dn

Tyr M1 Ser“*fhr ™§r Arg val 290 295 300 40 Val Ser Val Leu Thr Val Lou His
G n Asp TkpisheWrAsici6d ¥edisice@ U 305 310 315 320 45 Tyr Lys Cys Lys Val Her
WMh Lys Ala Leu Pro Ala Pro Ile Qu Lys 325 330 335 50 Thr Ile Ser Lys Al a

Lys Ay
Au Qu

Gn Pro Arg Au Pro dn Val Tyr Thr 340 345 350 Leu Pro Pro Her Arg
Meb,oThr Lys Asn G n Val Ser Leu Thr 55 355 360 365 Cys Leu Val Lys

Gy Phe Tyr Pro Ser Asp Ile Ala Val Qu Trp Au 370 375 380 60 Her Asn Ay

Adn Pro
10

15
20
25
30
35
40
45
50
55

60

G<ee3As AgAbervY\qhainyaf TRIB-0FAr Pro Pro Val Leu 385 390 395 400 164
<220>

<221> CDS
<222> (1)..(1347)

<223>

<400> 108
gag gtg cag ctg gtg cag tct gga aca gag gtg aaa aag ccg 999 gag 48
Glu Val Gln Leu Val Gln Ser Gly Thr Glu Val Lys Lys Pro Gly Glu

1 5 10 15

tct ctg aag atc tcc tgt aag ggt tct gga tac ggc ttt atc acc tac 96
Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Gly Phe Ile Thr Tyr
20 25 30

tgg atc ggc tgg gtg cgc cag atg ccc ggg aaa ggc ctg gag tgg atg 144
Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

ggg atc atc tat cct ggt gac tct gaa acc aga tac agc ccg tec tte 192
Gly Ile Ile Tyr Pro Gly Asp Ser Glu Thr Arg Tyr Ser Pro Ser Phe
50 55 60

caa ggc cag gtc acc atc tca gcc gac aag tcc atc aac acc gcc tac 240
Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Asn Thr Ala Tyr
65 70 75 80

ctg cag tgg agc age ctg aag gcc tecg gac acc gcc ata tat tac tgt 288
Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Ile Tyr Tyr Cys
85 90 95

gcg ggg ggt tcg ggg att tct acc cct atg gac gtc tgg ggc cag ggce 336
Ala Gly Gly Ser Gly Ile Ser Thr Pro Met Asp Val Trp Gly Gln Gly
100 105 110

acc acc gtg acc gtc tcc agc gect age acc aag ggc ccc agc gtg tte 384
Thr Thr val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125

ccc ctg gcc ccc age agc aag agc acc agc gge ggc aca gec gcc ctg 432
Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
130 135 140

ggc tgc ctg gtg aag gac tac ttc ccec gag ccc gtg acc gtg agc tgg 480
Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr val Ser Trp
145 150 155 160

aac agc ggc gec ttg acc agec ggc gtg cac acc tte ccc gee gtg ctg 528
Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu



Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys 405 410 415
5 Ser Arg Trp An An Gy Asn Val the Ser Cys Ser Val Met Hs GQu 420 425
430 10 Ala Leu His Asn His Tyr Thr Gn Lys Ser Leu Ser Leu Ser Pro Ay 435
440 445 15 Lys <210> 110 20 <211> 642 <212> DNA 25 <213> Artificial
sequence <220> 30 <223> 1gG light chain of CR03-014 <220> 35 <221> CDS
<222> (1)..(642) <223> 40 <400> 110 gaggiatc cag atg acc cag tct cca tcc tcc
ctg tct gca tct gta gga 48 45 Asp Ile A n Met Thr G n Ser Pro Ser Ser Leu
Ser Ala Ser Val @y 1,p.10 15 gac agg gtc acc atc,act tgc Ccgg gca agt cag
agc att agc agc tac 96 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser @ n Ser Ile
Ser Ser TytagSgc 2gc 3bc 863 téd agaaty dggoe gt:aatg(mg acagtagec g gggs7@aa gcc cot aag
ctc ctg at@rrea Sef_él?y AR T BeITHY Y3TnSe|l i LS TP 31FY° B Ala Pro Lys Leu Leu
Ile 35740 45 55 tat get gca tcc agt ttg caa agt ggg gtc cca tca agg ttc agt
ggc 192 Taye Ak atflggc Se¢ chphed €dt LlcnNtgdedac Gry a¥alcaPley Se¢ ArgéRehe Ser Ay

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro
195 200 205
10
agc aac acc aag gtg gac aaa cgc gtg gag ccc aag agce tge gac aag 672
Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Lys
210 215 220

15 acc cac acc tgc ccc ccc tge cct gec ccec gag ctg ctg ggc gga ccc 720
Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
225 230 235 240

tcc gtg ttc ctg tte ccc ccec aag ccc aag gac acc ctc atg atc age 768
20 Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 255

cgg acc ccc gag gtg acc tgc gtg gtg gtg gac gtg agc cac gag gac 816
Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
25 260 265 270

ccec gag gtg aag ttc aac tgg tac gtg gac ggc gtg gag gtg cac aac 864
Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
275 280 285
30
gcc aag acc aag ccc ¢gg gag gag cag tac aac agc acc tac cgg gtg 912
Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
290 295 300

35 gtg agc gtg cte acc gtg ctg cac cag gac tgg ctg aac ggc aag gag 960
Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
305 310 315 320

tac aag tgc aag gtg agc aac aag gcc ctg cct gcc ccc atc gag aag 1008
40 Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
325 330 335

acc atc agc aag gcc aag ggc cag ccc cgg gag ccc cag gtg tac acc 1056
Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
45 340 345 . 350

ctg ccc cec age ¢cgg gag gag atg acc aag aac cag gtg tcc ctc acc 1104
Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr
355 360 365
50
tgt ctg gtg aag ggc ttc tac ccc age gac atc gec gtg gag tgg gag 1152
Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
370 375 380

55 agc aac ggc cag ccc gag aac aac tac aag acc acc ccec cct gtg ctg 1200
Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
385 390 395 400

gac agc gac ggc agc ttc ttc ctg tac agc aag ctc acc gtg gac aag 1248
60 Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
405 410 415

agc cgg tgg cag cag ggc aac gtg ttc agc tgc agec gtg atg cac gag 1296



50 55 60 60 agt gga tct ggg aca gat ttc act ctc acc atc agc agt ctg caa cot
240 Ser Gy Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Lou An Pro 65 70
75 80 165 gas gat ttt gea act tac tac tgt caa cag agt tac agt acc cot cca
288 du Asp Phe Ala Thr Tyr Tyr Cys G n Gn Ser Tyr Ser Thr Pro Pro 85 90
95 5 acg ttc ggc caa ggg acc aag gtg gag atc aaa cgg acc gtg gcc got 336
Thr Phe Ay A n @y Thr Lys Val Qu Ilgé_ys Arg Thr Val Ala Ala 100 105 110
CCC ago gtg ttc atc ttc ccc ccc tee gac gag cag ctg aag agc ggc 384 10 Pro
Ser Val Phe |le Phe Pro Pro Ser Ser Ay 115 120 125 acc
gcc age oty Yo PdL) Gy 65%15%1 érgcsetrt%ys Sa?é "8&5}3 é‘gs §&Y gcc 432 Thr Ala Ser
Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Gu AI a 15 130 135 140 aag gtg
cag tg 8¢ Gygraga@c FAC tgOBCC LY e|Ya@IUIgHYe @acgagee gag 480344Lys Val G n Trp
Lys Va Aélﬁ Mn“lAl“é“Lﬂeﬂ 3 ﬁhlsg%n &5y SeaskpuSEr ; fe1 45 §50 155 160 20 gag agc
gtg acc gag cag ac ago aag ga too acc tac ago ctg ago 528 du Ser Val Thr
Au An Asyy Ser Lys Asp Ser Thr Tyr Ser Leu Ser 165 170 17%34725 agc acc ctc
acc ctg ag® aag gcc gac tac gag aag cac aag gtg tac 576 Ser Thr Lou Thr Leu
Ser Ala Asp Tyr Gu Lys His Lys Val Tyr 180 185 190 gcc tgc gag gtg acc
cac cag ggc ctg agc agc coo gtg acc aag ago 624 30 Ala Cys GQu Val Thr Hi's
G n @y LeuoSerosSer Pro Val Thr Lys Ser 195 20D 205 ttc aac cgg ggc gag tgt

642 Phe <Aszlrll> Arg Gy GQu Cys 35 210 <210> 111 40 <211> 214

<212> PRT
<213> Artificial sequence
20
<220>
25 <223> IgG heavy chain of CR03-022
<400> 109

Glu Val Gln Leu Val Gln Ser Gly Thr Glu Val Lys Lys Pro Gly Glu
30 1 5 10 15

Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Gly Phe Ile Thr Tyr
20 25 30
35

Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

40
Gly Ile Ile Tyr Pro Gly Asp Ser Glu Thr Arg Tyr Ser Pro Ser Phe
50 55 60

45 Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Asn Thr Ala Tyr
65 70 75 80

Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Ile Tyr Tyr Cys
50 85 90 95

Ala Gly Gly Ser Gly Ile Ser Thr Pro Met Asp Val Trp Gly Gln Gly
100 105 110
55

Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125

60
Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
130 135 140



<212> PRT <213> Artificial sequence 45 <22D> 50 <223> 1gG |ight chain of
CR03-014 <400> 111 Asp Ile dn Met Thr An Ser Pro Ser Ser LeU Ser Al a Ser

Val
Ser
Leu
Arg
Ser
Tyr
Lys
Au
Asn
Al a
Asp
Ser

Gy 551 5is 15 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser @ n Ser Ile
Ser Tyr 20 25 30 60 Leu Asn Trp Tyr G n G n Lys Pro Gy Lys Ala Pro Lys
Leu Ile 35 40 45 166 Tyr Ala Ala Ser Ser Leu A n Ser Ay Val Pro Ser
Phe Ser Ay 50 55 60 5 Ser Ay Ser;6dy Thr Asp Phe Thr Leu Thr Ile Ser
Leu @n Pro 65 70 75 80 10 G u Asp Phe Ala Thr Tyr Tyr Cys G n A n Ser
Ser Thr Pro Pro 85 90 95 15 Thr Phe Ay Gn @y Thr Lys Val Gu lle
Arg Théry\ak 1AL &aflLgs 280 1:0bhel d6) cikroSatl tWalvaPBer the Phe Pro Pro Set Asp
A n LeusLys Ser Ay 120 115 120 12515%ht Ala Ser Vako vVal Cys Leu Leu Asn
Phe5 Tyr Pro Arg Gu Ala 130 135 140 25 Lys Val @n Trp Lys Val Asp Asn
Leu G ,SRE d&, h14\98u 98t s Bry dA5Hi150 - 180 p16Q1a 3 &M Set Val Thr Au Gn
Ser Lys Asp Ser Thes Tyr Ser Leu Ser 165 170 14% 35 Ser Tht Leu Thr Leu
Lys Ala Asp Tyr Qu Lys H's Lys Val Tyr

10 Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser

180 185 190

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro
15 195 200 205

Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Lys
210 215 220
20

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
225 230 235 240

25
Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 255

30 Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
260 265 270

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
35 275 280 285

Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
290 295 300
40

Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
305 310 315 320

45
Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
325 330 335

50 Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
340 345 350

Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr
55 355 360 365

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
370 375 380
60

Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
385 390 395 400



180 185 190 Ala Cys GQu Val Thr Hs Gn Gy Leu Ser Ser Pro Val Thr Lys Set
40 195 200 205 Phe Asn Arg Ay GQu Cys 210 45 <210> 112 <211> 660 50
<212> DNA <213> Artificial sequence 55 <220> <223> 1gG light chain of
CR03-022 60 <220> 167 <221> CDS <222> (1)..(660) 5 <223> <400> 112 10 gac
atc gtg atg acc cag tct cca gac tcc ctg get gtg tct ctg ggc 48 Asp Ile Val
Met Thr G n Sex Pro Asp Ser Leu Al a vah er Leu Gy 1 5 10 15 gag agg gcc
acc atc aac tgc aag tcc agc cag agt gtt ita tac agc 96 15 Au Arg Ala Thr
Ile Asn Cys Lys Ser Ser A n Ser Val Leu Tyr Ser 20 25 3D tcc atc sat aag
aac tac tta get tgg tac cag cag aaa cca gga cag 144 Ser Ile Asn Lys Asn Tyr
Leu Ala Thgp d8 addl 1y@el duY Snbrreu @y s Bys2Qu3m- 401 43p 0G5 CCt aag ctg ctc att
tac tgg gca tct acc cgg gaa tcc gggamic 192 Pro Rae Lys Leu Leu Ile Tyr Trp
Ala SeP Thr Arg Gu Ser Ay Val 50 55 60 25 cct gac cga ttc agt ggc age ggg

tct ggg agq gr_%t thpt &na&k Gq‘tl GsR G5 %ﬁleOSer Cys Ser Val Met His Glu

420 425 _ 430
10
Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
435 440 445
15 Lys
<210> 110
20
<211> 642
<212> DNA

25 <213> Artificial sequence

<220>
30
<223> 1IgG light chain of CR03-014

<220>
35 <221> CDS
<222> (1)..(642)

<223>
40

<400> 110

gac atc cag atg acc cag tct cca tcc tcc ctg tct geca tct gta gga 48
45 Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

gac aga gtc acc atc act tgc cgg gca agt cag agc att agc agc tac 96
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser Ser Tyr
590 20 25 30

tta aat tgg tat cag cag aaa cca ggg aaa gcc cct aag ctc ctg atc 144
Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
55
tat gct gca tcc agt ttg caa agt ggg gtc cca tca agg ttec agt gge 182
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

60 agt gga tct ggg aca gat ttc act ctc acc atc agc agt ctg caa cct 240
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 15 80



Pro

Asp Arg Phe Ser Gy Ser Ay Ser Ay Thr Asp Phe Thr Lou Thr 65 70 75 80

30 ate agc agc ctg cag get gaa gat gtg gca gtt tat tac tgt cag caa 288 lle

Sex
t at
Ser
acc
Al a
aag
Ay
gag
Lys
agc
du
agc
Thr
tgc
Val

cgg
210

Ser Let A n Ala Qu Asp Val Ala Val Tyr Tyr Cys G n G n 85 90 95 tat
agt act ccg tac act ttt ggc cag ggg acc aag gtg gag ate 336 35 Tyr Tyr
Thr Pro Tyr Thr Phe Ay A n Ay Thr Lys Val Qu Ile 10D 105 110 aag egg
gtg gcc get ccc agc gtg ttc atc ttcigecc ccc tcc gac 384 Lys Arg Thr Val
Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp 40 115 120 125 gag cag ctg
agC J0%Laafat 36 Geader QLI tfH Jorl B85 &dotht!dc BRE 88CA3d O Uxdd N Leu Lys Ser
Thr Al @uSep Pdalai¥ahr @ys Tieuyd eln AsnseAsryr 380 Th3%rd 460 45 ttc tac ccc cgg
gcc aag gtg cag td§ aag gtg gac #ac gcc ctg 48G° Phe Tyr Pro Arg Au Ala
val Ggl: TJt@ Jggscacy%lgg %@aﬁ?@tf‘lg?g é’t%uaalzlc%gjagg gl&ggc;%t 50 g’o%g agc ggc aac
cag gaﬂlraﬂﬁ Qb Gr1AGey §RY LfAYal0eMm AQYCLBaly JRE vardla @ Ser Gy Asn Ser dn
Sex Val Thr d uOQEI n Asp Ser Ly&s Asp 165 170115 tcc acc tac agc ctg agc
acc ctc acc ct e aag gcc gac tacg 576g 55 Sex Thr Tyr §%r Lou Ser Ser
Loy, ThESSLES SRS AR sl aeTir: i%oeaﬁaiﬁ 19D 75048 439 cac™dag gtg tac gee
gag gtg acc nac cag ggc ctgzmge 6 Au 1Izys “Hi's Lys Val Tyr Ala Cys Qu
Thr Hs An Ay Leu Ser 60 195 200 205 agc ccc gtg acc aa agc ttc aac

% LR A BRI REg A o oo

aag gty cag tgg aag gtg gac aac gcc ctg cag agc ggc aac age cag 480
Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160
20
gag agc gtg acc gag cag gac agc aag gac tcc acc tac age ctg agce 528
Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

25 agc acc ctc acc ctg agc aag gcc gac tac gag aag cac aag gtg tac 576
Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190
gcc tgc gag gtg acc cac cag ggc ctg agc agc ccc gtg acc aag agce 624
30 Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205
ttc aac cgg ggc gag tgt 642
Phe Asn Arg Gly Glu Cys
35 210
<210> 111
40 <211> 214
<212> PRT
<213> Artificial sequence
45
<220>
50 <223> 1IgG light chain of CR03-014
<400> 111
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

55 1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser Ser Tyr
20 25 30
60

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45



10 <213> Artificial sequence <220> 15 <223> 1gG |ight chain of CR03-022
<400> 113 20 Asp Ile vVal Met Thr Gn Ser Pro Asp Ser Leu Ala Val Ser Lau Ay
151015 du Arg Ala Thr Ile Asn Cys Lys Ser Ser G n Ser Val Leu Tyr Ser
25 20 25 30 Ser Ile Asn Lys Asn Tyr Leu Ala Trp Tyr Gn Gn Lys Pro Ay Gn
35 4D 45 30 Pro Pro Lys Lau Lou Ile Tyr Trp Ala Ser Thr Arg Au Ser @y Val
50 55 60 35 Pro Asp Arg Phe Ser Ay Selr6 Gy Ser Ay Thr Asp Phe Thr Leu Thr
65 70 75 80 40 Ile Ser Ser Leu Gn Al a’d u Asp Val Ala Val Tyr Tyr Cys G n
Gn 85 90 95 Tyr Tyr Ser Thr Pro Tyr Thr Phe Gy Gn Gy Thr Lys Val Gu
Ile 45 100 105 110 Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro
Ser Asp kioall2@halgh se30neld dinGeb ch@Wal ¥ S8 ald phe T Aka Ser Val Val Cys Lau
Leu Asn Asn 5430 135 140 5% Phe Tyr Pro A¢g Qu Ala Lys Val Gn Trp Lys Val
Asp Asi Ala Leu 145 150 155 160 60 Gn Ser Ay Asn Ser Gn G u Ser Val Thr
Au Gn Asp, $8f sbysi R0 Af5%n] 7 125 6. S8 sthieulitlh, S67 Lau Ser Ser Thr Lou
Thr Leu Ses Lys Al a Asp yr 180 185 196s 5 Qu Lys H& Lys Val Tyr Ala Cys
Gu Vall0 Thr Hs An Gy Leu Ser

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Tyr Ser Thr Pro Pro
85 90 95

15 Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala
100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
20 115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140
25

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160

30

Glu Ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

35 Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
40 195 200 205

Phe Asn Arg Gly Glu Cys

210

45

<210> 112

<211> 660
50

<212> DNA

<213> Artificial sequence
55

<220>

<223> 1IgG light chain of CR03-022
60

<220>



195 200 205 Ser

<210> 114 15 <211> 3789

Pro Vval Thr

Lys Ser

Phe Asn Arg Ay du Cys
<212> DNA <213> Artificial

<223> S protein of SARS-CoV strain Frankfurt 1

(10) (3777)
ctg ace age ggc age 51 Met The Ile Phe Leu Leu Phe Len Thr

sequence

10 210 215 220
20 <220> 25
<220> <221> CDS 30 <222>
<223> 35 <400> 114 ggtaccgcc atg ttc are ttc ctg ctg ttc ctg ace

Leu Thr Ser Qy

Ser 40 1 5 10 gat etg gat agg tgc acc ace ttc gac gac gtg cag gcc cot aat
tac 99 Asp Leu Asp Arg Cys Thr Thr
20 25 30 45 acc cag cac ace age tct atg egg ggc gtg tac tac ccc gac gag ate
Tyr Tyr
50 ttc aga age gac ace ctg tac ctg aca cag gac ctg ttc ctg ccc ttc 195
Arg Ser2ZBzp (Thr (6QU Tyr
agcgaag,,gig acc ggc ttc

147
45

The
tac
Ser
are
Phe

Thr

Asn Val

G Hi spsThr

Ser

Thr Gy Phe Hi's

cct ttc aag gac ggc ate
Lys A5940%5|>yllzl e Tyr Phe

10

15

20

25

30

35

40

45

50

55

60

gac
Asp
1

gag
Glu

tee
Ser

cct
Pro

cct
Pro
65

atc
Ile

tat
Tyr

aag
Lys

gag
Glu

tte
Phe
145

cag

Gln

tce
Ser

gag
Glu

agc
Ser

atc
Ile

agg
Arg

atc
Ile

cct
Pro
50

gac
Asp

age
Ser

tat
Tyr

€99
Arg

cag
Gln
130

tac

Tyr

agc
Ser

acc
Thr

aag
Lys

cee
Pro

gtg
Val

gee
Ala

aat
Asn
35

aag
Lys

cga
Arg

agc
Ser

agt
Ser

acc
Thr
115

ctyg
Leu

cce
Pro

ggc
Gly

tac
Tyr

cac
His
195

gtg
Val

atg
Met

ace
Thr
20

aag
Lys

ctg
Leu

ttc
Phe

ctg
Leu

act
Thr
100

gtg
Val

aag
Lys

cg9
Arg

aac
Asn

agce
Ser
180

aag

Lys

acc
Thr

acc cag
Thr Gln
5

atc aac
Ile Asn

aac tac
Asn Tyr

ctc att
Leu Ile

agt ggc
Ser Gly

cag gct
Gln Ala
85

ccg tac
Pro Tyr

gcc gct
Ala Ala

agc ggc
Ser Gly

gag gcc
Glu Ala
150

agc cag
Ser Gln
165

ctg agc

Leu Ser

gtg tac
Val Tyr

aag agc
Lys Ser

Ser

Pheiésp Asp Val

Met Arg Gy Val

Leu Thr @ n Asp
cac ace
Thr |
tac ttc
Ala Al a

tct
Ser

tgc
Cys

tta
Leu

tac
Tyr
55

agc
Ser

gaa
Glu

act
Thr

cece
Pro

acc
Thr
135

aag

Lys

gag
Glu

agc
Ser

gcc
Ala

ttc
Phe

cca
Pro

aag
Lys

gct
Ala
40

tgg
Trp

999
Gly

gat
Asp

ttt
Phe

agc
Ser
120

gcc
Ala

gty
Val

agc
Ser

acc
Thr

tgc
Cys
200

aac
Asn

l e

gac
Asp

tce
Ser
25

tgg
Trp

gca
Ala

tct
Ser

gtg
Val

ggc
Gly
105

gtg
Val

agc
Ser

cag
Gln

gtg
Val

cte
Leu
185

gag
Glu

cgg
Arg

G@n Ala Pro Asn Tyr 15

Pro Asp Gu Ile 35 40

Leu Phe Leu Pro Phe 50 55 60

Ile Pro

ate aac cac acc ttc ggc aac 243 55 Tyr
Asn H's Thr Phe Gy Asn 65 70 75 ccc gtg
gcc gcc acc gag aag 291 Pro Val
Thr G u Lys
tce ctg get gtg tet ctg ggc 48
Ser Leu Ala Val Ser Leu Gly
10 15
agc cag agt gtt tta tac agc 96
Ser Gln Ser Val Leu Tyr Ser
30
tac cag cag aaa cca gga cag 144
Tyr Gln Gln Lys Pro Gly Gln
45
tct acc cgg gaa tcc ggg gtc 192
Ser Thr Arg Glu Ser Gly Val
60
ggg aca gat ttc act ctc acc 240
Gly Thr Asp Phe Thr Leu Thr
75 80
gca gtt tat tac tgt cag caa 288
Ala Val Tyr Tyr Cys Gln Gln
90 95
cag ggg acc aag gtg gag atc 336
Gln Gly Thr Lys Val Glu Ile
110
ttc atc ttc ccc cec tce gac 384
Phe Ile Phe Pro Pro Ser Asp
125
gtg gtg tgc ctg ctg aac aac 432
Val Val Cys Leu Leu Asn Asn
140
tgg aag gtg gac aac gcc ctg 480
Trp Lys Val Asp Asn Ala Leu
155 160
acc gag cag gac agc aag gac 528
Thr Glu Gln Asp Ser Lys Asp
170 175
acc ctg agc aag gcc gac tac 576
Thr Leu Ser Lys Ala Asp Tyr
150
gtg acc cac cag ggc ctg agc 624
Val Thr His Gln Gly Leu Ser
205
ggc gag tgt 660
Gly Glu Cys



60 80 85 90 age aat gtg gtg egg ggc tgg gtg ttc ggc age ace atg aac aac aag
339 Ser Asn Val val Arg Gy Trp Val Phe Ay Ser Thr Met Asn Asn Lys 170 95
100 105 110 age cag age gtg ate atc ate aac sat age ace aac gtg gtg atc agg
387 Ser @n 5er Val Ile Ile I1le Asn Asn Ser Thr Asn Val Val Ile Arg 5 115
120 125 gcc tgc aac ttc gag ctg tgc gac aac cot ttc ttc gcc gtg tcc aaa 435
Ala Cys Asn Phe GQu Lou Cys Asp Asn Pro.Phe Phe Ala Val Ser Lys 130 135 140
10 cot atg ggc ace cag ace cac ace atg atc ttc gac aae gcc ttc aac 483 Pro
Met Ay Thr dn Thr His Thr,_Met |l e Phe A; Asn Al a Phe Asn 145 150 155 15
tgc acc ttc 6@9 tac ate age gac gcc ttc ad% ctg gat gtg age gag 531 Cys Thr
Phe G u Tyr Ile Ser Asp Ala Phe Ser Leu Asp Val Ser Au 160 165 170 aag agc
ggg aac tk@oaagliac ctg egg gag ttc gtg ttc aag aac aag 579 20 Lys Ser Qy
Asn Phe Lys,H §,Jeu Arg Gu Phe Val Phe Lys Asn Lys 175 180 1,85 190 gac
ggc ttc ctg'tac gtg tac aag ggc tac cag ccc ate gac gtg gtg 627 Asp Ay Phe
Leu Tyr VatizIyeridys Gy Tyr G n Pro Ile Asp Val Val 25 195 200 205 aga gat
ctg ccc age ggc ttc aae ace ctg aag ccc atc ttc aag ctg 675 Arg Asp Leu Pro
Ser datf P%@jﬁsﬁ“?EVﬂfbﬁ“E?§ePro Ile Phe Lys Leu 210 215 220 30 ccc ctg ggc
ate aac ate ace aac ttc egg gcc ate ctg ace gcc ttc 723 Pro Leu Ay Ile Asn
Ile Thr Asn Pike Arg Ala Ile Leu Thr Ala Phe 225 230 235 35 age cct gcc cag
gac éﬁ t §¢%Ygc ace age gcc get gcc tac ttc gtg 771 Ser Pro Ala @n Asp Ile
Trp g T, 55eh A AR & dgs-Bhe Val 240 245 250 ggc tac ctg aag ccc ace
ace ttc atg ctg aag tac gac gag aac ggc 819

<400> 113

20 Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
25 20 25 30

Ser Ile Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
35 40 45
30

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

35
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 15 80

40 Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 90 95

Tyr Tyr Ser Thr Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
45 100 105 110

Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp
115 120 125
50

Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn
130 135 140

55
Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu
145 150 155 160

60 Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp
165 170 175



40 Gy Tyr Lea Lys Pro Thr Thr Phe Met Lev Lys Tyr Asp Au Asn Ay 255 260
265 270 ace atc ace gat gcc gtg gac tgc age cag aac ccc ctg gcc gag ctg 867
Thr Ile Thr Asp Ala Val Asp Cys Ser G n Asn Pro Leu Ala Gu Leu 45 275 280
285 aag tgc age gtg aag age ttc gag ate gac aag ggc atc tac cag ace 915

Lys Cys Ser Val Lys Ser Phe GQu Ile Asp Lys Ay Ile Tyr G n Thr 290 295 300
50 age aac ttc aga gtg gtg ccc age ggc gat gtg gtg agg ttc ccc aac 963 Ser
Asn Phe Arg Val Val Pro Ser Ay Asp Val 18&al Arg Phe Pro Asn 305 310 315 55
ate ace aac ctg tgc cct ttc ggc gag gtg ttc aac gcc ace aag ttc 1011 Ile
Thr Asn LetkrGys 19¢ GePheu Gby s&3 uhVadu BhierefssirAlya aThasp wsr Pi ke 320 325 330 cct
age gtg tac goo tgdgsgag egg aag aalf ate age aac wge gtg gcc 1059 60 Pro Ser
Val Tyr Ala Trp Gu Arg Lys Lys Ile Ser Asn Cys Val Ala 335 340 345 350 gat
tac ageSQt&mCﬁgIL§Qy§%QlQQPA%§%y;Eﬁ1gépﬂ@gﬁsQQG(ﬁ Q£@%grtgc 1107 171 Asp
Tyr Ser Val Leu 1bgr Asn Sér ThroPhe Phe Ser Thes Phe Lys Cys 355 360 365 tac
ggc gtg agc gcc acc aag ctg aac gac g tgc ttc ago aac gtg 1155 5 Tyr dy
Val Ser Al a Thr Ly, Asp L Scbhg Ser Asn Val 370 375 380 tac gcc
gac aggottgergfg?dé S“‘ag /g%ﬁ ;g;gsng 9t@g ag%ocag atc gcc 1203 Tyr Ala Asp
Ser Phe Val Val Lys Ay Asp Asp Val Arg Gn lle Ala 10 385 390 395 cot ggc
cag acc ggc_gtg. atc gcc gac tac aat tac aag ctg ccc gac 1251 Pro Ay Gn
Thr dy Vaf® gT e*Al a Asp Tyr Asn Tyr Lys Leu Pro Asp 400 405 410 15 gac ttc
at g ggestgex@t gsmlhg gcc tgg aac acc aga aac atc gac gcc 1299 Asp Phe Met
Gy Cys Val Leu Ala Trp Asn Thr Arg Asn Ile Asp Al a 415 420 425 430

<212> DNA

<213> Artificial sequence
20

<220>
25 <223> S protein of SARS-CoV strain Frankfurt 1
<220>

<221> CDS
30
222> (10)..(377T)

<223>
35

<400> 114
ggtaccgecec atg ttc atc ttc ctg ctg ttc ctg acc ctg acc agc ggc agc 51
Met Phe Ile Phe Leu Leu Phe Leu Thr Leu Thr Ser Gly Ser
40 1 5 10

gat ctg gat agg tgc acc acc ttc gac gac gtg cag gcc cct aat tac 99
Asp Leu Asp Arg Cys Thr Thr Phe Asp Asp Val Gln Ala Pro Asn Tyr
15 20 25 30
45
acc cag cac acc agc tct atg cgg ggc gtg tac tac ccc gac gag atc 147
Thr Gln His Thr Ser Ser Met Arg Gly Val Tyr Tyr Pro Asp Glu Ile
35 40 45

50 ttc aga agc gac acc ctg tac ctg aca cag gac ctg ttc ctg ccc ttc 195
Phe Arg Ser Asp Thr Leu Tyr Leu Thr Gln Asp Leu Phe Leu Pro Phe

tac agc aac gtg acc ggc ttc cac acc atc aac cac acc ttc ggc aac 243
55 Tyr Ser Asn Val Thr Gly Phe His Thr Ile Asn His Thr Phe Gly Asn
65 70 75

ccc gtg atc cct ttc aag gac ggc atc tac ttc gcc gecc acc gag aag 291
Pro Val Ile Pro Phe Lys Asp Gly Ile Tyr Phe Ala Ala Thr Glu Lys
60 80 85 90

agc aat gtg gtg cgg ggc tgg gtg ttc ggc agc acc atg aac aac aag 339
Ser Asn Val Val Arg Gly Trp Val Phe Gly Ser Thr Met Asn Asn Lys



20 acc tcc acc ggc aac tac aac tac aag tac cgc tac ctg agg cac ggc 1347 Thr

Ser
ctg
Arg
aag
Pro
tac
Ay
gtg
Val

ggc
Pro
ttc
Asn
cag
Pro
gtg
Arg
ttc

gag
Val

Thr
aga
Pro
ccc
Cys
ggc
Phe

gtg
Leu
ccc
LyS
aac
Ay L
ccc

PH& G

agg
Asp

gtg
Al a

20

25

30

35

40

45

50

55

60

gqg 9

Gy 4

Ay
ccc
Phe
tgc
Thr
ttc

Tyr
c¥§
S@4c
aaer
Leu

99&:
ttC

gaﬁ
Pro

ggc
Y
gc%
Val
aag

Lys
175

gac
Asp

aga
Arg

cCccC
Pro

agce
Ser

gg9c¢
Gly
255

acc

Thr

aag
Lys

agc
Ser

atc
Ile

cct
Pro
335

gat

Asn
ttc
du
acc
Pro
tac
Thr
agc

Tyr
gag
Arg
ccc
Pro
acc
Thr
ttc

Asn Tyr
cgg gac
Asp lle
cct gcc
Al a Leu
acc acc
Thr Ay

g ¥g

Lys Tyr
atc agc
Ser Asn
ctg aac
Asn Cys
ggc atc
lle Ay
ctg aac

Arg Tyr
aac gtg
Val Pro
tgc tac
Ty57qrp
ggc tac
Tyr Gn
gc&occt

Lou
ccc
Phe
tgg
Pro
cag
Pro
gcc

Arg
ttc
Ser
ccc
Leu
cct
Tyr
acc

Hi s
ago
Pro
ctg

Gy 435 440 445 aag
cct 1395 25 Lys Leu
450 455 460 gac ggc
1443 Asp Ay Lys

30 465 470 475 aac gac

tac
480

& 1539 Arg Val

Bheadd é‘tgl-eﬁlé dt8 Lt ASBc AbRadd SR hgrgtyadic 439
Gingsaagkrlalie Yaclletrgn abc Sarafhradd Gagval gde
Ser Thr AP Leu lle Lys'#sn G n Cys Val?3Asn

cgaa%c&c%B IQE

g aac 1587

Ctgggﬁc QLQ cgl:t gtcagtg: cfcgtgt g;%c aagg
VeyVakp het pdhphePEe ASarvadeder 330

1491 Asn Asp Tyr
485 490 35 aga gtg
Val
5003805 510 40 tgc
Cys Ay
515 520 525 +ttc aac
163335 45 Phe Asn Phe
535 540 aag agg ttc

cag cagwttc ggc agg gat gtg agc gatistc 1683 Lys Arg Phe G n

C
LyS14zhr

Ser

acc ca aCC %ac B.QC aE
€

Qi g3Hr @
G u lheolLeu Asp IIe Sar 560 565 570 55 cct tgc agc

Se£
et gﬁig

Phe 50,545 550
gcc ttc

Ca18 G4

2

B5p acc gac agc

aZél Thr Asp Ser Val

gtg ago gtg atc acc ccc %hc acc aac gcc 1779 Pro Cys Ser Phe
ag ag

%fphe "f‘@ ThAreERe: ﬁ;‘/phe eu 58 s 1, 09 585°590 60 age tcc

cagegac tg aac C gac gtg 1827 Ser Ser Qu
Leu Tyr G n Asp Val Asn Cys Thr Asp Val 595 600 605
agc ggg aac ttc aag cac ctg cgg gag ttc gtg ttc aag aac aag 579
Ser Gly Asn Phe Lys His Leu Arg Glu Phe Val Phe Lys Asn Lys

180 185 190
ggc ttc ctg tac gtg tac aag ggc tac cag ccc atc gac gtg gtg 627
Gly Phe Leu Tyr Val Tyr Lys Gly Tyr Gln Pro Ile Asp Val Val

195 200 205
gat ctg ccc agc ggc ttc aac acc ctg aag ccc atc ttc aag ctg 675
Asp Leu Pro Ser Gly Phe Asn Thr Leu Lys Pro Ile Phe Lys Leu
210 215 220
ctg ggc atc aac atc acc aac ttc cgg gcc atc ctg acc gcc ttc 723
Leu Gly Ile Asn Ile Thr Asn Phe Arg Ala Ile Leu Thr Ala Phe
225 230 235

cct gec cag gac atec tgg ggc acc agc gcc gct gec tac ttc gtg 771
Pro Ala Gln Asp Ile Trp Gly Thr Ser Ala Ala Ala Tyr Phe Val
240 245 250
tac ctg aag ccc acc acc ttc atg ctg aag tac gac gag aac ggc 819
Tyr Leu Lys Pro Thr Thr Phe Met Leu Lys Tyr Asp Glu Asn Gly

260 265 270
atc acc gat gcc gtg gac tgc agc cag aac ccc ctg gcc gag ctg 867
Ile Thr Asp Ala Val Asp Cys Ser Gln Asn Pro Leu Ala Glu Leu

275 280 285
tgc agc gtg aag agc ttc gag atc gac aag ggc atc tac cag acc 915
Cys Ser Val Lys Ser Phe Glu Ile Asp Lys Gly Ile Tyr Gln Thr
290 295 300
aac ttc aga gtg gtg ccc agc ggc gat gtg gtg agg ttc ccc aac 963
Asn Phe Arg Val Val Pro Ser Gly Asp Val Val Arg Phe Pro Asn
305 310 315

acc aac ctg tgc cct ttc ggec gag gtg ttc aac gec acc aag tte 1011
Thr Asn Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr Lys Phe
320 325 330
agc gtg tac gcc tgg gag cgg aag aag atc agc aac tgc gtg gcc 1059
Ser Val Tyr Ala Trp Glu Arg Lys Lys Ile Ser Asn Cys Val Ala

340 345 350
tac agc gtg ctg tac aac agc acc ttc ttec age acc tte aag tge 1107



172 agc ace gcc ate cac gcc gac cag ctg acc ccc gcc tgg aga atc tac 1875
Ser Thr Ala lle H's Ala Asp Gn Lou Thr Pro Ala Trp Arg Ile Tyr 610 615 620
5 agc acc ggc aac aac gtg ttc cag acc cag gcc ggc tgc ctg ate ggc 1923 Ser
Thr Ay Asn Asn Val Phe Gn Thr An Ala Gy Cys Lou Ile Ay 625 630 635 gcc
gag cac gtg gac acc age tac gag tgc gac atc ccc ate gga gee 1971 10 Ala Qu
H's Val Asp Thr Ser Tyr Qu Cys Asp IleiPro Ile Gy Ala 640 645 650 ggc ate
tgc gcc agc tac cac ace gtg age ctg ctg aga agc acc ago 2019 dy Ile Cys
Ala Ser TygsgHiys sERrvaValu 99F abOUeld @bt AlOpnoeder Tk PBEMLyd 2y655 660 665 670 cag
aag age ate gtg gcc taesacc atg agc &QOg ggc gcc gacssage agc 2067 dn Lys
Ser Ile Val Ala T ragThr Met Ser Lou Y g aacer 675 0 685 20 atc
900 t acs aghicol FCCE ap HbeCk gt el B B Fendhe ol 1385 Tie A g
Tyr Ser Asr' ASH Thra7bl Pegs Thr Asn Phe sser IIe 690 695 700 25 agc
atc acc acc gag gtg atg ccc gtg agc at ggq%eeg%aqg acc g/gecgtglgo%gS Ser lle
Thr Thr 4d °a 705 715 gac tgc
aac at gotagaz/%ﬁe ?85 Ser ;ﬂ? %%V%éggg < 939" F yﬁl et aac CE{S 2211 30 Asp Cys Asn
Met Tyr Ile Cys Ay Asp Ser Thr A u Cys AIa Asn Lou 720 725 730 ctg ctg cag
tac ggc agect ¢ tagcacacage g ad;@ gcaa@ bifaagjcacciag Agec2289 Ldédclou A n Tyr
Gy Ser Ph&CYY FhArEHY '8 YArY ATa*Tol{TSeP 8B 733740 745 750 ggc ate
gcc gcgsgag cag gac aga aac acc agg gag gtg ttc gcc cag 2307 dy lle Ala
Ala G u G BadAsye AlQggAStic Ty A GeGegy ¥l adeheyaAlaa dE-ryad Boc 760 1766 40 gt g aag
cag atg taf\spaélg KptcCle (us det Lot gladwp E%Tltrt%rgg‘gfe Ig}gé*st’tﬂéa 2355 Val Lys Gn
Met Tyr Ly§ Thr Pro Thr L%® Lys Tyr Phe @y Ay Phe 30

20 acc tcc acc ggc aac tac aac tac aag tac cgc tac ctg agg cac ggc 1347
Thr Ser Thr Gly Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg His Gly
435 440 445
aag ctg aga ccc ttc gag cgg gac atc agc aac gtg ccc ttc agc cct 1395
25 Lys Leu Arg Pro Phe Glu Arg Asp Ile Ser Asn Val Pro Phe Ser Pro
450 455 460
gac ggc aag ccc tgc acc ccc cct gcc ctg aac tgc tac tgg ccc ctg 1443
Asp Gly Lys Pro Cys Thr Pro Pro Ala Leu Asn Cys Tyr Trp Prc Leu
30 465 470 475
aac gac tac ggc ttc tac acc acc acc ggc atc ggc tac cag cct tac 1491
Asn Asp Tyr Gly Phe Tyr Thr Thr Thr Gly Ile Gly Tyr Gln Pro Tyr
480 485 490
35
aga gtg gtg gtg ctg agc ttc gag ctg ctg aac gcc cct gcc acc gtg 1539
Arg Val Val Val Leu Ser Phe Glu Leu Leu Asn Ala Pro Ala Thr Val
495 500 505 510
40 tgc ggc ccc aag ctg agc acc gac ctg atc aag aac cag tgc gtg aac 1587
Cys Gly Pro Lys Leu Ser Thr Asp Leu Ile Lys Asn Gln Cys Val Asn
515 520 525
ttc aac ttc aac ggc ctg acc ggc acc ggc gtg ctg acc cct age agc 1635
45 Phe Asn Phe Asn Gly Leu Thr Gly Thr Gly Val Leu Thr Pro Ser Ser
530 535 540
aag agg ttc cag ccc ttc cag cag ttc ggc agg gac gtg agc gat ttc 1683
Lys Arg Phe Gln Pro Phe Gln Gln Phe Gly Arg Asp Val Ser Asp Phe
50 545 550 555
acc gac agc gtg agg gat cct aag acc agc gag atc ctg gac atc agc 1731
Thr Asp Ser Val Arg Asp Pro Lys Thr Ser Glu Ile Leu Asp Ile Ser
360 565 570
55
cct tgc agce ttc ggc ggc gtg agc gtg atc acc ccc ggec acc aac gcc 1779
Pro Cys Ser Phe Gly Gly Val Ser Val Ile Thr Pro Gly Thr Asn Ala
575 580 585 590
60 agc tcc gag gtg gec gtg ctg tac cag gac gtg aac tgc acc gac gtg 1827

Ser Ser Glu Val Ala Val Leu Tyr Gln Asp Val Asn Cys Thr Asp Val
595 600 605



770 775 780 45 aac ttc age cag atc ctg ccc gat cot ctg aag ccc acc aag egg
agc 2403 Asn Phe Ser Gn Ile Lou Pro Asp Pro Leu Lys Pro Thr Lys Arg Ser
785 790 795 ttc ate gag gac ctg ctg ttc aac aag gtg ace ctg gcc gac gcc ggc
2451 50 Phe Ile Qu Asp Leu Lou Phe Asn Lys Val Thr Lou Ala Asp Ala Ay 800
805 810 ttt atg aag cag tac ggc gag tgc ctg ggc gat ate aac gcc agg gac 2499
Phe Met Lys An Tyr Ay Qu Cys Lou 4 LAsp Ile Asn Ala Arg Asp 55 815 820
825 830 ctg atc tgc gee cag aag ttc eat ggc ctg acc gtg ctg ccc ccc ctg 2547
Leu Ile Cys Ala G n Lys Phe Asn Gy Lou Thr Val Leu Pro Pro Lou 835 840 845

60 ctg ac@IYace € %b g%@ tEt gtglﬁﬁé ggc 2595 Lou
Thr Asp AS gc’g?}é gj-1§a| é}:/ﬁ i qq‘h(;rlg% I°A?1c ‘Etsz\ﬁl °3&F dy 850 855 860 173
acc gcc acc gcc ggc tgg acc ttt ggc gcc gga gcc gcec ctg cag atc 2643 Thr

Al a The Alge e.tcyggrr cTéoc PhetdopI AFac® gwAm Weacthertc@on || 69865 870 875 5
ccc ttc gfE e %e nAsg V@écphf’%“érﬁbqrt LGty ggcteat@edde gtg acc 2691 Pro
Phe Ala Met dn t Ala Tyr Arg Phe Asn Ay Ile Ay Val Thr 88D 885 890 10
cag aac Qlee edgcdcagrggdg @aCgCagc Jag) tgagecadile gecataawacryg ttasmwac 2739 A n
Asn VaP Leéip Hig Ypl/eR ’@FrﬁeEy“sr GlnCyy aseAlle xentlg GivPia Asn 895 900 905 910
aag gcc atc atfc cag atc caf éag agc ctg at¥ acc aca agc acc gcc 2787 15 Lys
Ala I'le Sghc @dtdd &cQ@gR Gk kadake L@y adbtgl By Haragaedcc The Al @ofl5 920 925 ctg
ggc aag ciy chglyarlagiey Tyk iaddr ¢ay seratewgbay T@gsegcibrcleg sat 2835 Lou Gy
Lys Léd G Asp Val Val %8n @ n Asn Al & n Ala Leu A@g 20 930 935 940 acc
ctg gty aag; GA0.ft &cAUG RYGaAAG: Lt 2006t I6R HcCoaBUfolGE It B02B83

Gln Lys Ser Ile Val Ala Tyr Thr Met Ser Leu Gly Ala Asp Ser Ser

675 680 685
20
atc gce tac agc aac aac acc atc gecc atc ccc acc aac ttc age atc 2115
Ile Ala Tyr Ser Asn Asn Thr Ile Ala Ile Pro Thr Asn Phe Ser Ile
690 695 700
25 agc atc acc acc gag gty atg cce gtg age atg gcc aag acc agc gtg 2163
Ser Ile Thr Thr Glu Val Met Pro Val Ser Met Ala Lys Thr Ser Val
705 710 715
gac tgc aac atg tac atc tgc ggc gac agc acc gag tgc gcc aac ctg 2211
30 Asp Cys Asn Met Tyr Ile Cys Gly Asp Ser Thr Glu Cys Ala Asn Leu
720 725 730
ctg ctg cag tac ggc agc ttc tgc acc cag ctg aac aga gcc ctg agce 2259
Leu Leu Gln Tyr Gly Ser Phe Cys Thr Gln Leu Asn Arg Ala Leu Ser
35 735 740 745 750
ggc atc gcc gcc gag cag gac aga aac acc agg gag gtg ttc gecc cag 2307
Gly Ile Ala Ala Glu Gln Asp Arg Asn Thr Arg Glu Val Phe Ala Gln
755 760 765
40
gtg aag cag atg tat aag acc ccc acc ctg aag tac ttc ggc ggc ttc 2355
Val Lys Gln Met Tyr Lys Thr Pro Thr Leu Lys Tyr Phe Gly Gly Phe
770 775 780
45 aac ttc agc cag atc ctg ccc gat cct ctg aag ccc acc aag cgg agc 2403
Asn Phe Ser Gln Ile Leu Pro Asp Pro Leu Lys Pro Thr Lys Arg Ser
785 790 795
ttc atc gag gac ctg ctg ttc aac aag gtg acc ctg gcc gac gcc ggce 2451
50 Phe Ile Glu Asp Leu Leu Phe Asn Lys Val Thr Leu Ala Asp Ala Gly
800 805 810
ttt atg aag cag tac ggc gag tgc ctg ggc gat atc aac gec agg gac 2499
Phe Met Lys Gln Tyr Gly Glu Cys Leu Gly Asp Ile Asn Ala Arg Asp
55 815 820 825 830
ctg atc tgc gcc cag aag ttc aat ggc ctg acc gtg ctg ccec ccc ctg 2547
Leu Ile Cys Ala Gln Lys Phe Asn Gly Leu Thr Val Leu Pro Pro Leu
835 840 845
60
ctg acc gac gac atg atc gec gcc tac aca gecc gec ctg gtg age ggc 2595

Leu Thr Asp Asp Met Ile Ala Ala Tyr Thr Ala Ala Leu Val Ser Gly
850 855 860



Thr Leu Val Lys G@n Lau Ser Ser Asn Phe Ay Ala Ile Ser Ser Val 945 950 955
25 ctg aac gac atc ctg age cgg ctg gac aag gtg gag gcc gag gtg cag 2931 Leu
Asn Asp Ile Lou Ser Arg Leu Asp Lys Val Qu Ala Au Val @n 960 965 97D 30
atc gac aga ctg atc ace ggc aga ctg cag agc ctg cag acc tac gtg 2979 lle
Asp Arg Leu Ile Thr Ay Arg Leu Gn Ser Leu G n Thr Tyr Val 975 980 985 990
acc cag cag ctg ate aga gcc gcc gag atc aga gcc agc gee aac ctg 3027 35 Thr
Gn dAn Leulle Arg Ala Ala Qu Ile ArgiAda Ser Ala Asn Leu 995 1000 1005
gcc gcc acc aag atg agc gag tgc gtg ctg ggc cag agc aag aga 3072 Ala Al a
Thr Lys Met Ser Qu Cys Val Leu Ay Gn Her Lys Arg 40 1010 1015 1020 gtg
gac ttc tg@:cgq%c @gageg@ec ttad acattticty edeggragretdee ctecagayge 3117643Val Asp Phe
Os Ay Ly®=Gry 7F rALEjGaY ITERJT!\"egt,’gS%JrY BePriga &ip 11085 180 1035 45 gec get
ccc cacsggc gtg gfg ttc ctg cac gtg acc tac gtg cct 3162 Ala Ala Pro Hi s
Gy Val Valcchhe dcelatllicag Wad gddhkacTydg Mal adergyc 134394 @4H 22050 2641 agc cag gag
agg sat tteroakbe Mdedley@&en det At dyrabyy Phgcrsodeydgag 32071 T™er A n G u Arg Asn
Phe Thr Thr A8 Pro Al a Ilea%s Hs du 10%8 106D 1065 ggc aag gcc tac ttc
CCC agay JatheOfe @bl ttGe Ghy) ahd CaSidy BHCa32R2 aa0aPtYc l¥s Al 273kyr Phe Pro Arg
A u Ay VatinPhe wWalielrlrgr Asn atd yinl Oys0c1b07is Z1686n caAatehagent gg ttc atc acc cag
cgg aac tt&sttc agc ccc A4y atc 3297 TS Ser Trp Phe?14e Thr A n Arg Asn

Phe Phe Ser, Pro G.n Ll e 60 1085 1090 1095 . at ac acc ttc gtg
$ St dts ot e 2R R

aa a
agc gges aayet A6 0aCsedtcdn GLY o Rrmh r Phe Val Ser dy
Asn Cys Asp Val Val 1m45 1100 1105 14%0 925
ctg ggc aag ctg cag gac gtg gtg aac cag aac gcc cag gcc ctg aat 2835
Leu Gly Lys Leu Gln Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn
20 930 935 940
acc ctg gtg aag cag ctg agc agc aac ttc ggc gcc atc agc tce gtg 2883
Thr Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val
945 950 955
25
ctg aac gac atc ctg agc cgg ctg gac aag gtg gag gcc gag gtg cag 2931
Leu Asn Asp Ile Leu Ser Arg Leu Asp Lys Val Glu Ala Glu Val Gln
960 965 970
30 atc gac aga ctg atc acc ggc aga ctg cag agc ctg cag acc tac gtg 2979
Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val
975 980 985 990

acc cag cag ctg atc aga gcc gecec gag atc aga gecec age gce aac ctg 3027
35 Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu
995 1000 1005

gce gece acc aag atg age gag tge gtg ctg ggc cag agc aag aga 3072
Ala Ala Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg
40 1010 1015 1020

gtg gac ttc tgc ggc aag gge tac cac ctg atg age ttc ccc cag 3117
Val Asp Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln
1025 1030 1035
45
gce get cec cac ggc gtg gtg ttc ctg cac gtg acc tac gtg cct 3162
Ala Ala Pro His Gly Val val Phe Leu His Val Thr Tyr Val Pro
1040 1045 1050

50 agc cag gag agg aat ttc acc acc gee cct gee atc tge cac gag 3207
Ser Gln Glu Arg Asn Phe Thr Thr aAla Pro Ala Ile Cys His Glu
1035 1060 1065

ggc aag gcc tac ttc ccc aga gag ggc  gtg ttc gtg ttec aat ggc 3252
55 Gly Lys Ala Tyr Phe Pro Arg Glu Gly Val Phe Val Phe Asn Gly
1070 1075 1080

acc age tgg ttec atc acc cag cgg aac ttec ttc age ccc cag atce 3297
Thr Ser Trp Phe Ile Thr Gln Arg Asn Phe Phe Ser Pro Gln 1Ile
60 1085 1090 1095

atc aca acc gac aac acc ttc gtg age ggc aac tge gac gtg gtg 3342
Ile Thr Thr Asp Asn Thr Phe Val Ser Gly Asn Cys Agp Val Val



ate
I'le
gat
Phe
ccc
Val
aac
Lys
age
I'le
coo
Tyr
atg
Thr
aag
Al a
age
Pro

tgg
Vap
gtg
I'le
ggc
s
gag
Val

ag 3789
<211>l!§_25§g gtg gtg aac atc cag aag gag atc gac cgg ctg aac gag gtg

20

25

30

35

40

45

50

55

60

ate att aac sat ace gtg tac gac ccc ctg cag ccc gag 3387 Ille Gy
Asn Asn Thr Val Tyr Asp Pro Lou Gn Pro Gu 5 1115 1120 1125 ctg
ttc aag gag gag ctg gac sag tac ttc aag aac cac 3432 Leu Asp Ser
Gu GQu Leu Asp Lys Tyr Phe Lys Ann His 1130 1135 1140 10 acc agc
gtg gac ttc ggc gac ate age ggc ate sat gcc 3477 Thr Ser Pro Asp
Phe Ay Asp Ile S5er Ay Ile Asn 1145 1150 1155 15 agc gtg gtg
cag aag gag ate gac egg ctg aad’ g gtg 3522 Ser Val vVal Mhlle Gn
Ile Asp Arg Leu Asn G u Val 1160 1165 1170 gcc aag aac ctg aac gag
atc gac ctg’®ag gag ctg gi@®3567 20 Al alllys M Leu Asn A u Ser Leu
Ladk G@cNatd dir Lable Gty adel 4y a18Qad 185 cpady LAC LgY cagsgrac ate aag tgg
t az glygrliegge Clagh ggCcTB6W4 Tyry Sisd PEo @Ruwc AroTy@lul | € Lys Trp Pro Trp
Trp Lau GY125 1190 1195 1200 ttc ate gE¥3ggc ctg ate goo ate gtg

ag 8 % g’ellea 2 Y.LenllgAla LLe Val Mt Val

e s T e Sl ed T Tl s 0t e tae ot
goo tgc age3i®702 Cys Cysilset Thr Ser Q/514Q/s Ser Cys Leu Lys Ay
Ser 1220 1225 1230 35 tgt g ¢ agcgi@g c aag ttcag%c gag gac gat

Chi @2@93“37“’{% el medigs ik Sasia u ASP Asp se[ G

1235 1240 14445 ctg aag gg@,ogtg aag ctg me tac ace tga tgaattctcg
40 Leu Lys Ay Val Lys Leu His Tyr Thr 1250 1255 3;9:2210> 115 45

Val val Asn Ile Gln Lys Glu Ile Asp Arg Leu Asn Glu Val
1160 1165 1170

gcc aag aac ctg aac gag agc ctg atc gac ctg cag gag ctg ggc 3567
Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu Gln Glu Leu Gly

1175 1180 1185
aag tac gag cag tac atc aag tgg ccc tgg tac gtg tgg ctg ggc 3612
Lys Tyr Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Val Trp Leu Gly

1190 1195 1200
ttc atc gec gge ctg atec gec atc gtg atg gtg acc atc ctg ctg 3657
Phe Ile Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile Leu Leu

1205 1210 1215
tgc tge atg acc agc tge tge tce tge ctg aag gge gec tge age 3702
Cys Cys Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Ala Cys Ser

1220 1225 1230
tgt ggc agc tgc tgc aag ttc gac gag gac gat agc gag ccc gtg 3747
Cys Gly Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Vval

1235 1240 1245
ctg aag ggc gtg aag ctg cac tac acc tga tgaattctcg ag 3789
Leu Lys Gly Val Lys Leu His Tyr Thr

1250 1255
<210> 115
<211> 1255
<212> PRT

<213> Artificial sequence

<220>
<223> S protein of SARS-CoV strain Frankfurt 1
<400> 115

Met Phe Ile Phe Leu Leu Phe Leu Thr Leu Thr Ser Gly Ser Asp Leu
1 5 10 15



<212> PRT 50 <213> Artificial sequence <220> 55 <223> S protein of SARS-CoV
strain Frankfurt 1 <400> 115 60 Met Phe Il e Phe Lau Leu Phe Leu Thr Leu Thr

Ser
Al a
Pro
Phe
Thr
Al a
Ser
Ser
Pro
Met
Ser
Lys

Ay
Pro
Asp
Leu
Phe
Al a
Thr
Thr
Phe
Il e
Asp
Hi s

10

15

20

25

30

35

40

45

50

55

60

Ser Asp Leu 1 5 10 15 175 Asp Arg Cys Thr Thr Phe Asp Asp Val Gn
Asn Tyr Thr Gn 20 25 30 5 His Thr Ser Ser Met Arg Ay Val Tyr Tyr
Gu lle Phe Arg 35 40 45 Ser Asp Thr Leu Tyr Lou Thr G n Asp Leu
Pro Phe Tyr Ser 10 50 55 60 Asp;aval Thr @y Phe His Thr Ile Asn Hi's
Gy Asn Pro Val 65 70 75 80 15 1le Pro Phe Lys Asp Ay Ile Tyr Phe
Th 8 9 s y Trp Val Phe Ay
NE%SP%I J/?(gif‘é ;e/rér %E;f A §s ﬂ)oélfO%lgll A %/%ngééﬁg\(}a Ile lle Ile Asn Asn
Asn Val Val lle Arg Ala Cys 115 120 125 Asn Phe Qu Leu Cys Asp Asn
Phe Al a VaI Ser F% i& Met 30 130 135 %40 Ay Thr A n Thr Hi's Thr
° ph& AlP FETAIE" PRR SRS TyE T o1 ‘ji%o‘ 138516 35 Phe Gu Tyr Ile
Al a Phe Ser Leu Asp VaI Ser Qu Lys Ser 165 170 175 40 Gy Asn Phe
Leu Arg G u Phe Val Phe Lys Asn Lys Asp Ay 180 185 190

Ser Asp Thr Leu Tyr Leu Thr Gln Asp Leu Phe Leu Pro Phe Tyr Ser
50 55 60

Asn Val Thr Gly Phe His Thr Ile Asn His Thr Phe Gly Asn Pro Val
65 70 75 80

Ile Pro Phe Lys Asp Gly Ile Tyr Phe Ala Ala Thr Glu Lys Ser Asn

Val Val Arg Gly Trp Val Phe Gly Ser Thr Met Asn Asn Lys Ser Gln
100 105 110

Ser val Ile Ile Ile Asn Asn Ser Thr Asn Val Val Ile Arg Ala Cys
115 120 125

Asn Phe Glu Leu Cys Asp Asn Pro Phe Phe Ala Val Ser Lys Pro Met
130 135 140

Gly Thr Gln Thr His Thr Met Ile Phe Asp Asn Ala Phe Asn Cys Thr
145 150 155 160

Phe Glu Tyr Ile Ser Asp Ala Phe Ser Leu Asp Val Ser Glu Lys Ser
165 170 175

Gly Asn Phe Lys His Leu Arg Glu Phe Val Phe Lys Asn Lys Asp Gly
180 185 150

Phe Leu Tyr Val Tyr Lys Gly Tyr Gln Pro Ile Asp Val Val Arg Asp
195 200 205

Leu Pro Ser Gly Phe Asn Thr Leu Lys Pro Ile Phe Lys Leu Pro Leu
210 215 220

Gly Ile Asn Ile Thr Asn Phe Arg Ala Ile Leu Thr Ala Phe Ser Pro
225 230 235 240

Ala Gln Asp Ile Trp Gly Thr Ser Ala Ala Ala Tyr Phe Val Gly Tyr
245 250 235

Leu Lys Pro Thr Thr Phe Met Leu Lys Tyr Asp Glu Asn Gly Thr Ile
260 265 270



45 Phe Leu Tyr Val Tyr Lys Ay Tyr Gdn Pro Ile Asp Val Val Arg Asp 195 200

205
215
230
Tyr
Thr
Au
Tyr
Arg
Asn
Ile
The
Asn
Lys
Ile
Val

Leu Pro Ser Ay Phe Asn Thr Lou Lys Pro Ile Phe Lys Leu Pro Leu 50 210
220 Ay Ile Asn Ile Thr Asn Phe Arg Ala Ile Leu Thr Ala Phe Ser Pro 225
235 240 55 Ala @An Asp Ile Trp Ay Thr Ser Ala Ala Ala Tyr The Val Gy

245 250 255 60 Leu Lys Pro Thr Thr Phe Met Lou Lys Tyr Asp Gu Asn Gy
Ile 260 265 270 176 Thr Asp Ala \{15 Asp Cys Ser A n Asn Pro Leu Al a
Leu Lys Cys 275 280 285 5 Ser Val 'Lys Ser Phe Au Ile Asp Lys Ay Ille
Adn Thr Ser Asn 290 295 300 10 Phe Arg Val Val Pro Ser Gy Asp Val Val
Phe T, o Phe dy Qu Val the
Al a Thfr?r ﬁ% galP%(% %95563%3 325 Pg%%a%g% Glln% % (Pg Trp Gu Arg Lys Lys
Ser Asn Cys Val Ala Asp Tyr 340 345 350 20 Ser Val Lou Tyr Asn Ser Thr
Phé Ser Thr_ Phe Lys %s Tyr d 355 360 365 25 Val Ser Ala Thr Lys Leu
Asp L&BF %Lﬁh%ersé’le y. rﬁﬁ/af‘lspﬂ%lsﬂ a'® 0878380 **30 Asp Ser Phe Val Val
Ay Asp Asp Val Arg An lle Ala Pro Gy 385 390 395 400 d@n Thr dy Val
Ala Asp Tyr Asn Tyr Lys Lou Pro Asp Asp Phe 35 405 410 415 Met Ay Cys
Led All’g5 e FpVAsTRLTHP ?FgGlAs“HP VP "ﬂs@’?ﬂ& fjr2sgelle Thr

320

Asn Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr Lys Phe Pro Ser
15 325 330 335

Val Tyr Ala Trp Glu Arg Lys Lys Ile Ser Asn Cys Val Ala Asp Tyr
340 345 350
20

Ser Val Leu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys Tyr Gly
355 360 365

25
Val Ser Ala Thr Lys Leu Asn Asp Leu Cys Phe Ser Asn Val Tyr Ala
370 375 380

30 Asp Ser Phe Val Val Lys Gly Asp Asp Val Arg Gln Ile Ala Pro Gly
385 390 395 400

Gln Thr Gly Val Ile Ala Asp Tyr Asn Tyr Lys Leu Pro Asp Asp Phe
35 405 410 415

Met Gly Cys Val Leu Ala Trp Asn Thr Arg Asn Ile Asp Ala Thr Ser
420 425 430
40

Thr Gly Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg His Gly Lys Leu
435 440 445

45
Arg Pro Phe Glu Arg Asp Ile Ser Asn Val Pro Phe Ser Pro Asp Gly
450 455 460

50 Lys Pro Cys Thr Pro Pro Ala Leu Asn Cys Tyr Trp Pro Leu Asn Asp
465 470 475 480

Tyr Gly Phe Tyr Thr Thr Thr Gly Ile Gly Tyr Gln Pro Tyr Arg Val
55 485 490 495

val Val Leu Ser Phe Glu Leu Leu Asn Ala Pro Ala Thr Val Cys Gly
500 505 510
60

Pro Lys Leu Ser Thr Asp Leu Ile Lys Asnh Gln Cys Val Asn Phe Asn
515 520 525



420
Leu
Asp
Leu
Pro
Al a
Adn
Val
Ay
Lys
Val
Leu
Al a
Asn

425 430 40 Thr @y Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg Hs Gy Lys
435 440 445 45 Arg Pro Phe Qu Arg Asp Ile Ser Asn Val Pro Phe Ser Pro
Gy 450 455 460 50 Lys Pro Cys Thr Pro Pro Ala Lou Asn Cys Tyr Trp Pro
Asp 465 470 475 480 Tyr Gy Phe Tyr Thr Thr Thr Ay Ile Ay Tyr Gn

Asn
Tyr Arg Val
Thr Val Cys
Cys Val Asn
Leu Thr Pro
Arg Asp Val
Thr SepheGsy
Ser . Val | $38
Tyr A n Asp
Asp G phelew
Val Phé&45d n
10
Ser Val
15 Ser Phe
Glu Val
20
Ala Ile
610
25
Gly Asn
625
30
His Val
35 Cys Ala
Ser Ile
40
Tyr Ser
690
45
Thr Thr
705
50
Asn Met
55 Gln Tyr
Ala Ala
60
Gln Met

55 485 490 495 Val Val Lou Ser Phe Qu Lou Lou Asn Ala Pro
@y 500 505 510 60 Prejtys Lou Ser Thr Asp Leu Ile Lys Asn
Phe Asn 515 520 525 177 Phe Asn Ay Lou Thr Gly Thr Gly
Ser Ser Lys Arg 530 535 540 5 Phe @ n Pro Phe A n G n Phe
Ser Asp Phe Thr Asp 545 550 555 560 10 Ser Val Arg Asp Pro
4l ebeh ar A3 Thi €13SEsrl ProTIEyro HBB5e5729s 37§ 15 Ser Phe Ay Ay
Thr Pro Ay thr Asn Ala Set'®Ser 580 585 590 G u Val Ala Val
Val Asn Cys Thr Asp Val Ser Thr 20 595 600 6D5 Ala Ile His
PHArePhPraan Aba plé Bl AREy hdpevalyserSep Phlrthr @0 615 620 25 Ay Asn
Thr A n A Ay Cys Lousdle Ay Ala @%° 625 630 635 640 30

Arg Asp Pro Lys Thr Ser Glu Ile Leu Asp Ile Ser Pro Cys
565 570 575

Gly Gly Val Ser Val Ile Thr Pro Gly Thr Asn Ala Ser Ser
580 585 590

Ala Val Leu Tyr Gln Asp Val Asn Cys Thr Asp Val Ser Thr
595 600 605

His Ala Asp Gln Leu Thr Pro Ala Trp Arg Ile Tyr Ser Thr
615 620

Asn Val Phe Gln Thr Gln Ala Gly Cys Leu Ile Gly Ala Glu
630 635 640

Asp Thr Ser Tyr Glu Cys Asp Ile Pro Ile Gly Ala Gly Ile
645 650 655

Ser Tyr His Thr Val Ser Leu Leu Arg Ser Thr Ser Gln Lys
660 665 670

Val Ala Tyr Thr Met Ser Leu Gly Ala Asp Ser Ser Ile Ala
675 680 685

Asn Asn Thr Ile Ala Ile Pro Thr Asn Phe Ser Ile Ser Ile
695 700

Glu Val Met Pro Val Ser Met Ala Lys Thr Ser Val Asp Cys
710 715 720

Tyr Ile Cys Gly Asp Ser Thr Glu Cys Ala Asn Leu Leu Leu
725 730 735

Gly Ser Phe Cys Thr Gln Leu Asn Arg Ala Leu Ser Gly Ile
740 745 750

Glu Gln Asp Arg Asn Thr Arg Glu Val Phe Ala Gln Val Lys
755 760 765

Tyr Lys Thr Pro Thr Leu Llys Tyr Phe Gly Gly Phe Asn Phe



Hi s

Val

Asp Thr Ser Tyr Qu Cys Asp Ile Prolle Ay Ala Ay Ile 645 650 655

35 Cys Ala Ser Tyr H's Thr Val Ser Lou Lou Arg Ser Thr Ser A n Lys 660 665

670
680
695
705
Lev
Ser
Adn
Ay
Lys
Lau
Asp
Lau
Tyr
Ay

Ser

685
700
710
Leu
Ay
Val
Phe
Arg
Al a
Ile
Thr
Thr
Al

15

20

25

30

35

40

45

50

55

60

Ile Val Ala Tyr Thr Met Ser Leu Gy Ala Asp Ser Ser Ile Ala 40 675
Tyr Ser Asn Asn Thr Ile Ala Ile Pro Thr Asn Phe Ser Ile Ser Ile 690
45 Thr Thr du Val Met Pro Val Ser Met Ala Lys Thr Ser Val Asp Cys
715 720 50 Asn Met Tyr Ile Cys g;y Asp Ser Thr A u Cys Ala Asn Leu
725 73D 735 55 @n Tyr Gy Sér®Phe Cys Thr G n Leu Asn Arg Al a Leu
Ile 740 745 750 Ala Ala Gu G n Asp Arg Asn Thr Arg A u Val Phe Al a
Lys 760 755 76D 765"'@ n Met Tyr LY¥ Thr Pro Thr Leu Lys Tyr Phe Gy
Asn Phe 178 770 775 780 Ser Gn Ile Leu Pro Asp Pro Lau Lys Pro Thr
Sekr Bhe1ild geu Bro78p mO0Led Xps BOO th:CGhys Agpsdraehelad Phe Asn Lys Val Thr
ASpS Ala Ay Phe M8t 805 810 81895 10 Lys Gn B Ay Au Cys Lau Ay
Asn Ala Arg Asp Leu Ile 820 825 830 15 Cys Ala G n Lys Phe Asn Gy
Vahy k! L&Y BeuPhR ARlUiyb a1 THE 183D 840,846y B Rsp Asp Met Ile Ala Ala
Ala Ala Lau Vads Ser Ay Thr s®éd a 850 855 8685 Thr Ala Gy Trp Thr Phe

Ay Ala Ala Lau Gn Ile Pro Phe 25 865 870 875 880

Lys Gln Tyr Gly Glu Cys Leu Gly Asp Ile Asn Ala Arg Asp Leu Ile
820 825 830

Cys Ala Gln Lys Phe Asn Gly Leu Thr Val Leu Pro Pro Leu Leu Thr
835 840 845

Asp Asp Met Ile Ala Ala Tyr Thr Ala Ala Leu Val Ser Gly Thr Ala
850 855 860

Thr Ala Gly Trp Thr Phe Gly Ala Gly Ala Ala Leu Gln Ile Pro Phe
865 870 875 880

Ala Met Gln Met Ala Tyr Arg Phe Asn Gly Ile Gly Val Thr Gln Asn
885 890 895

Val Leu Tyr Glu Asn Gln Lys Gln Ile Ala Asn Gln Phe Asn Lys Ala
500 905 910

Ile Ser Gln Ile Gln Glu Ser Leu Thr Thr Thr Ser Thr Ala Leu Gly
915 920 925

Lys Leu Gln Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn Thr Leu
930 935 940

Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val Leu Asn
945 950 955 960

Asp Ile Leu Ser Arg Leu Asp Lys Val Glu Ala Glu Val Gln Ile Asp
965 970 975

Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val Thr Gln
980 985 990

Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu Ala Ala
995 1000 1005

Thr Lys Met Ser Glu Cys Val Leu Gly Gln-Ser Lys Arg Val Asp
1010 1015 1020



Ala Met G n Met Ala Tyr Arg Phe Asn Ay Ile @y Val Thr Gn Asn 885 890 895
30 Val Lau Tyr Qu Asn Gn Lys Gn Ile Ala Asn G n Phe Asn Lys Ala 900 905
910 35 1le Ser Gnlle Gn Gu Ser Lau Thr Thr Thr Ser Thr Ala Leu Gy 915
920 925 40 Lys Lau G n Asp Val Val Asn Gn Asn Ala Gn Ala Lau Asn Thr Lau
930 935 940 Val Lys G n Lau Ser Ser Asn Phe Ay Ala Ile Ser Ser Val Lau Asn
45 945 950 955 960 Asp Ile Lau Ser Arg kay Asp Lys Val Qu Ala Qu Val Gn
Ile Asp 965 970 975 50 Arg Lau Ile Thr Ay Arg Lau G n Set Lau G n Thr Tyr
Val Thr G g, 980 985,990, 65,0 Mebaul ILE oY 8 @nllig Ghu |1 Arg Ala Ser Ala
Asn Lau Al a Algas 995 1000 100&o0 60 Thr Lys Mds Set Gu Cys Val Lau Ay

G n-Ser Lys Arg VaI Asp 1010 1015 1020 179 Phe Cys Gy Lys Ay Tyr H's Leu
Met Ser5 Phe Pr.o ﬁ Ph 1025H 1038 %035 5 Pro SH GlG y Val Val Phe Leu

Hi s Val Thrr°THl§0\9aY rovsers g 1020 "tb4Y" Is0" A WTA'G Asn Phe Thr Thr Ala
Pro Ala Ile Cys Hs Qu Gly Lys 10 1055 1060 1065 Ala Tyr Phe Pro Arg Gu
G@y Val Phe Val Phe Asn G%‘_Thr Ser 1070 1075 1080 15 Trp Phe Ile Thr dn
Arg Asn, Ph&UPHE 38t it VG Bl TPt “1085 1990°1098 20

Ala Tyr Phe Pro Arg Glu Gly Val Phe Val Phe Asn Gly Thr Ser

1070 1075 1080
15
Trp Phe 1Ile Thr Gln Arg Asn Phe Phe Ser Pro Gln Ile Ile Thr
1085 1090 1095
20

Thr Asp Asn Thr Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly
1100 1105 1110

25 Ile Ile Asn Asn Thr Vval Tyr Asp Pro Leu Gln Pro Glu Leu Asp
1115 1120 1125

Ser Phe Lys Glu Glu Leu Asp Lys Tyr Phe Lys Asn His Thr Ser
30 1130 1135 1140

Pro Asp Val Asp Phe Gly Asp Ile Ser Gly Ile Asn Ala Ser Val

1145 1150 1155
35
Val Asn Ile Gln Lys Glu Ile Asp Arg Leu Asn Glu Val Ala Lys
1160 1165 1170
40

Asn Leu Asn Glu Ser Leu Ile Asp Leu Gln Glu Leu Gly Lys Tyr
1175 1180 1185

45 Glu Gln Tyr Ile Lys Trp Pro Trp Tyr Val Trp Leu Gly Phe Ile
1180 1195 1200

Ala Gly Leu Ile Ala Ile Val Met Val Thr Ile Leu Leu Cys Cys
50 1205 1210 1215

Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Ala Cys Ser Cys Gly

1220 1225 1230
55
Ser Cys Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Val Leu Lys
1235 1240 1245
60

Gly Val Lys Leu His Tyr Thr
1250 1255



Thr Asp Asn Thr Phe Val Ser Gy Asn Cys Asp Val Val Ile Gy 1100 1105 1110
25 Ile Ile Asn Asn Thr Val Tyr Asp Pro Leu An Pro Gu Leu Asp 1115 1120
1125 Ser The Lys Qu Qu Leu Asp Lys Tyr The Lys Asn His Thr Ser 30 1130
1135 1140 Pro Asp Val Asp Phe Gy Asp Ile Ser Gy Ile Asn Ala Ser Val 1145
1150 1155 35 Val Asn Ile @n Lys Qu Ile Asp Arg Leu Asn Qu Val Al a Lys
1160 1165 1170 40 Asn Leu Asn Qu Ser Leu Ile Asp Leu dn GQu Leu Ay Lys
Tyr 1175 1180 1185 45 Au A n Tyr 11é8ys Trp Pro Trp Tyr Val Trp Leu Ay
Phe Ile 1190 1195 1200 Ala Ay Leu lle Ala Ile Val Met Val Thr Ile Leu Leu
Cys Cys 50 1205 1210 1215 Met Thr Ser Cys Cys Ser Cys Leu Lys Ay Ala Cys
Ser COys @%t>13%0 1225 1230 55 Ser Cys Cys Lys Phe Asp Qu Asp Asp Ser Qu
Pro Val Legh,bys, 1235 1240 1245 60 Ay Val Lys Leu His Tyr Thr 1250 1255
180 <B10> 116 <211> 32 5 <212> DNA <213> Artificial sequence 10 <220>
<223> Pri righ?> EE®R spi keFor 318

<213> Aartificial sequence

10
<220>
<223> Primer EcocRIspikeFor318
15
<400> 116
cctggaattc tccatggcca acatcaccaa cc 32

20 <210> 117
<211> 27
<212> DNA

25
<213> Artificial sequence

30 <220>
<223> Primer XbaIspikeRev510
<400> 117
35 gaagggccct ctagacacgyg tggcagg 27
<210> 118
40 <211> 21
<212> DNA
<213> Artificial sequence
45
<220>

50  <«223> Region of S protein

<220>
<221> CDS
55
<222> (1)..(21)
<223>
60
<400> 118

cct ttc tee cct gat gge aaa 21



15 <400> 116 cctggaattc tccatggcca acatcaccaa cc 32 20 <210> 117 <211> 27
<212> DNA 25 <213> Artificial sequence 30 <220> <223> Pri ner

Xbal spi keRev510 <400> 117 35 gaagggccct ctagacacgg tggcagg 27 <210> 118 40
<211> 21 <212> DNA <213> Artificial sequence 45 <220> 50 <223> Regi on of
S protein <220> <221> cos 55 <222> (1).. (21) <223> 60 <4D0> 118 cct ttc
tcc cot gat ggc aaa 21 181 Pro Phe Serifdro Asp Ay Lys 1 5 5 <21D> 119
<211> 7 <212> PRT 10 <213> Artificial sequence

Pro Phe Ser Pro Asp Gly Lys
1 5

S <210> 119

<211> 7
<212> PRT
10
<213> Artificial sequence
15 <220>
<223> Region of § protein
<400> 119
20

Pro Phe Ser Pro Asp Gly Lys
1 5

25 <210> 120

<211> 21
<212> DNA
30
<213> Artificial sequence
35 <220>
<223> Region of S protein
<220>
40
<221> CDS
<222> (1)..(21)
45 <223>
<400> 120
50 cct ttec tcec ctt gat ggc aaa 21

Pro Phe Ser Leu Asp Gly Lys
1 S
55 <210> 121

<211> 7

<212> PRT

60
<213> Artificial sequence



15 <220> <223> Region of S protein <400> 119 20 Pro the Ser Pro Asp Gy Lys
15 25 <210> 120 <211> 21 <212> DNA 30 <213> Artificial sequence 35
<220> <223> Region of S protein <220> 40 <221> CDS <222> (1)..(21) 45
<223> <400> 120 50 cct ttc tcc ctt gat ggc aaa 21 Pro Phe Ser Leu Asp Ay
Lys 1 5 55 <210> 121 <211> 7 <212> PRT 60 <213> Artificial sequence 182
<220> 5 <223> Region of S protein <400> 121 Pro Phe Ser Leu Asp Ay Lys 10
1 5 <210> 122 15 <211> 23 182

<220>
5 <223> Region of S protein

<400> 121
Pro Phe Ser Leu Asp Gly Lys

10 1 5
<210> 122

15 <211> 23
<212> DNA
<213> Artificial sequence

20
<220>

25 <223> forward primer Actin-LF

<400> 122
cccaaggcca accgcgagaa gat 23

30
<210> 123

<211> 21
35 <212> DNA

<213> Artificial sequence
40

<220>

<223> reverse primer Actin-LR
45 <400> 123

gtcceggeca gecaggtcca g 21

<210> 124
50

<211> 17

<212> DNA

55 <213> Artificial sequence

<220>
60
<223> forward primer coro3

<400> 124



<212> DNA <213> Artificial sequence 20 <220> 25 <223> forward prinmer
Actin-LF <400> 122 cccaaggcca accgcgagaa gat 23 30 <210> 123 <211> 21 35
<212> DNA <213> Artificial sequence 40 <220> <223> reverse prinmer Actin-LR
45 <400> 123 gtcccggcca gccaggtcca g 21 <210> 124 50 <211> 17 <212> DNA 55
<213> Artificial sequence <220> 60 <223> forward priner coro3 <400> 124
183 tacacacctc agcgttg 17 <210> 125 5,&211> 16 <212> DNA 10 <213>
Artificial sequence <220> 15

tacacacctc agcgttg 17

<210> 125
<211> 16
<212> DNA

10 <213> Artificial sequence

<220>
15
<223> reverse primer corod
<400> 125
cacgaacgtyg acgaat 16
20
<210> 126
<211> 20
25
<212> PRT
<213> Artificial sequence
30
<220>
<223> Peptide
35
<400> 126
Ala Thr Ser Thr Gly Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg His
1 5 10 15
40

Gly Lys Leu Arg
20

45
<210> 127

<211> 20
50 <212> PRT

<213> Artificial sequence
55

<220>

<223> Peptide
60 <400> 127

Tyr Thr Thr Thr Gly Ile Gly Tyr Gln Pro Tyr Arg Val Val Val Leu
1 5 10 15



<223> reverse primer coro4 <400> 125 cacgaacgtg acgaat 16 20 <210> 126
<211> 20 25 <212> PAT <213> Artificial sequence 30 <220> <223> Peptide

35 <400> 126 Ala Thr Ser Thr @y Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg H's
151015 40 Ay Lys Leu Arg 20 45 <210> 127 <211> 20 50 <212> PRT
<213> Artificial sequence 55 <220> <223> Peptide 60 <400> 127 Tyr Thr Thr
Thr Ay Ile dy Tyr An Pro Tyr Arg Val _Val Val Leu 1 5 10 15 184 Ser Phe
Qu Leu 20 5 <210> 128 184

Ser Phe Glu Leu

20
5
<210> 128
<211> 11
10
<212> PRT
<213> Artificial sequence
15
<220>
<223> Peptide
20

<220>

<221> MISC_FEATURE
25 €222> (2)..(2)

<223> X can be any amino acid
30

<220>

<221> MISC_FEATURE
35 <222> (5)..(5)

<223> X can be any amino acid
40

<220>

<221> MISC_FEATURE
45 <222> (6)..(6)

<223> X can be any amino acid
50

<220>

<221> MISC_FEATURE
55 <222> (7)..(T)

<223> X can be any amino acid

60
<220>



<211> 11 10 <212> PRT <213> Artificial sequence 15 <220> <223> Peptide
20 <220> <221> M SC-FEATURE 25 <222> (2)..(2) <223> X can be any am no
acid 30 <220> <221> M SC FEATURE 35 <222> (5) .. (5) <223> X can be any
amno acid 40 <220> <221> M SC-FEATURE 45 <222> (6) .. (6) <223> X can be
any amno acid 50 <220> <221> M SC-FEATURE 55 <222> (7)..(7) <223> X can
be any amino acid 60 <220> 185 <221> MSC FEATURE <222> (8)..(8) 5 <223> X
can be any amno acid <220> 10

<221> MISC_FEATURE
<222> (8)..(8)

5 €223> X can be any amino acid

<220>
10
<221> MISC_FEATURE

<222> (9)..(9)

15 <223> ¥ can be any amino acid

<400> 128

20
Thr Xaa Thr Gly Xaa Xaa Xaa Xaa Xaa Tyr Arg
1 5 10

25 <210> 129

<211> 9
<212> PRT
30
<213> Artificial sequence
35 <220>
<223> LCDR3 of SC03-014
<400> 129
40

Gln Gln Ser Tyr Ser Thr Pro Pro Thr
1 5

45 <210> 130

<211> 5
<212> PRT
50
<213> Artificial sequence
55 <220>
<223> HCDR1 of SC03-014
<400> 130
60

Asp His Tyr Met Asp
1 5



<221> M SC FEATURE <222> (9)..(9) 15 <223> X can be any am no acid <400>
128 20 Thr Xaa Thr Gy Xaa xaa Xaa Xaa Xaa Tyr Arg 1 5 10 25 <210> 129
<211> 9 <212> PRT 30 <213> Artificial sequence 35 <220> <223> LCDR3 of
SC03- 014 <400> 129 40 A n An Ser Tyr Ser Thr Pro Pro Thr 1 5 45 <210> 130
<211> 5 <212> PRT 50 <213> Artificial sequence 55 <220> <223> HCDR1 of
SC03-014 <400> 130 60 Asp His Tyr Met Asp 1 5 186 <210> 131 <211> 19 5
<212> PRT <213> Artificial sequence 186

<210> 131

<211> 19

<212> PRT

<213> Artificial sequence
10

<220>

<223> HCDR2 of SC03-014
15

<400> 131

Arg Thr Arg Asn Lys Ala Asn Ser Tyr Thr Thr Glu Tyr Ala Ala Ser

1 5 10 15
20

val Lys Gly
25

<210> 132

<211> 11
30 <212> PRT

<213> Artificial sequence
35

<220>

<223> LCDR1 of SC03-014

40 <400> 132

Arg Rla Ser Gln Ser Ile Ser Ser Tyr Leu Asn
1 5 10

45
<210> 133

211> 7
50  <212> PRT

<213> Artificial sequence
35

<220>

<223> LCDR2 of 5C03-014
60 <400> 133

Ala Ala Ser Ser Leu Gln Ser
1 5



10 <220> <223> HCDR2 of SC03-014 15 <400> 131 Arg Thr Arg Asn Lys Ala Asn
Ser Tyr Thr Thr Qu Tyr Ala Ala Ser 1 5 10 15 20 Val Lys Ay 25 <210> 132
<211> 11 30 <212> PRT <213> Artificial sequence 35 <220> <223> LCDR1l of
SC03-014 40 <400> 132 Arg Ala Ser An Ser Ile Ser Ser Tyr Leu Asn 1 5 10
45 <210> 133 <211> 7 50 <212> PRT <213> Artificial sequence 55 <220>
<223> LCDR2 of SC03-014 60 <400> 133 ALg,Ala Ser Ser Leu Gn Ser 1 5 187
<210> 134 5 <211> 9 <212> PRT

<210> 134
5 <211> 9
<212> PRT
<213> Artificial sequence
10
<220>

15 <223> LCDR3 of SC03-022

<400> 134

Gln Gln Tyr Tyr Ser Thr Pro Tyr Thr
20 1 5

<210> 135

25 <211> 5
<212> PRT

<213> Artificial sequence
30

<220>

35 <223> HCDR1 of §C03-022

<400> 135

Thr Tyr Trp Ile Gly
40 1 5

<210> 136

45 <211> 17
<212> PRT
<213> Artificial sequence
50
<220>
55 <223> HCDR2 of SC03-022
<400> 136
Ile Ile Tyr Pro Gly Asp Ser Glu Thr Arg Tyr Ser Pro Ser Phe Gln

60 1 5 10 15

Gly



<213> Artificial sequence 10 <220> 15 <223> LCDR3 of SC03-022 <400> 134
A@n dn Tyr Tyr Ser Thr Pro Tyr Thr 20 1 5 <210> 135 25 <211> 5 <212> PRT
<213> Artificial sequence 30 <220> 35 <223> HCDR1 of SC03-022 <400> 135
Thr Tyr Trp Ile Ay 40 1 5 <210> 136 45 <211> 17 <212> PRT <213>
Artificial sequence 50 <220> 55 <223> ECDR2 of SC03-022 <400> 136 Ile He
Tyr Pro Ay Asp Ser Qu Thr Arg Tyr Ser Pro Ser Phe G n 60 1 5 10 15 dy
188 <210> 137 5 <211> 17 <212> PAT 108&213> Artificial sequence <220>

<210> 137
<211> 17
<212> PRT

10 <213> Artificial sequence

<220>
15
<223> LCDR1 of 5C03-022
<400> 137
20 Lys Ser Ser Gln Ser Val Leu Tyr Ser Ser Ile Asn Lys Asn Tyr Leu
1 5 10 15

Ala
25
<210> 138
30 <211> 7
<212> PRT
<213> Artificial sequence
35
<220>
40 <223> LCDR2 of SC03-022
<400> 138

Trp Ala Ser Thr Arg Glu Ser
45 1 5

50



15 <223> LCDR1 of SC03-022 <400> 137 20 Lys Set Ser A n Ser Val Leu Tyr Ser
Ser Ile Asn Lys Asn Tyr Leu 1 5 10 15 Ala 25 <210> 138 30 <211> 7 <212>
PRT <213> Artificial sequence 35 <220> 40 <223> LCDR2 of SC03-022 <400>
138 Trp Ala Ser Thr Arg Qu Ser 45 1 5 50 189 REFERENCES Boel E, Verl aan
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and; wherein the second i nmunogl obulin conprises a heavy chain variable
regi on conprising the amno acid sequence of SEQID NO 6 and a light chain
vari abl e region conprising the amno acid sequence of SEQID NO 10 or a
heavy and |ight chain variable region having at | east 80% sequence honol ogy
thereto and still having SARS-CoV binding and neutralizing activity;
characterized in that the relative amb®hts of the inmmunoglobulins are such
that they exhibit a synergistic neutralizing activity. 2. A conposition
according to claim1, characterized in_that the immunogl obulins are capable
of reacting with different, non-cofg#ti™¥y epitopes of the SARS-CoV. 3. A
conposition according to clains 1 or 2, characterized in that the

i mrunogl obulins are capable of reacting with different, non-conpeting
epitopes of tha Sogposécnonf SARSisCo¥. at least two immunoglobulins

that are capable of specifically binding to a SARS-CoV and
have SARS-CoV neutralizing activity,

wherein the first immunoglobulin comprises a heavy chain
variable region comprising the amino acid sequence of SEQ ID
NO: 4 and a light chain variable region comprising the amino
acid sequence of SEQ ID NO: 8 or a heavy and light chain
variable region having at least 80% sequence homology thereto
and still having SARS-CoV binding and neutralizing activity
and;

wherein the second immunoglobulin comprises a heavy chain
variable region comprising the amino acid sequence of SEQ ID
NO: 6 and a light chain wvariable region comprising the amino
acid sequence of SEQ ID NO: 10 or a heavy and light chain
variable region having at least 80% sequence homology thereto
and still having SARS-CoV binding and neutralizing activity;

characterized in that the relative amounts of the
immunoglobulins are such that they exhibit a synergistic

neutralizing activity.

2. A composition according to claim 1, characterized in that
the immunoglobulins are capable of reacting with different,

non-competing epitopes of the SARS-CoV.

3. A composition according to claims 1 or 2, characterized
in that the immunoglobulins are capable of reacting with
different, non-competing epitopes of the S protein of SARS-

CoV.
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4. A composition according to any of the claims 1-3,
characterized in that the immunoglobulins are capable of
reacting with different, non-competing epitopes of amino acids

318-510 of the S protein of SARS-CoV.

5. A composition according to any of the claims 1-4,
characterized in that at 1least one of the immunoglobulins

reacts with an epitope comprising the amino acid sequence of

SEQ ID NO:128.

6. A composition according to any of the c¢laims 1-5,
characterized in that at least one of the immunoglcobulins is
capable of reacting with amino acids 318-510 of the S protein

of a human and an animal SARS-CoV.

7. A composition according to any of the claims 1-6,
characterized in that at least one of the immunoglobulins is
capable of reacting with amino acids 318-510 of the S protein
of a SARS-CoV, wherein amino acid 479 is an amino acid other
than asparagine, to a similar extent as with amino acids 318-
510 of the S protein of a SARS-CoV, wherein amino acid 479 is

an asparagine.

8. A composition according to any of the claims 1-7,
characterized in that each of the immunoglobulins is capable

of neutralizing a plurality of SARS-CoV strains.

9. A composition according to any of the «claims 1-8,
characterized in that the molar ratio of the two

immunoglobulins is from 1:100 to 100:1.
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10. A composition according to any of the claims 1-9,
characterized in that a first immunoglobulin comprises at
least a heavy chain CDR3 region comprising the amino acid
sequence of SEQ ID NO:1 and a second immunoglobulin comprises
at least a heavy chain CDR3 region comprising the amino acid

sequence of SEQ ID NO:2.

11. A pharmaceutical composition comprising a composition
according to any of the claims 1-10, the pharmaceutical
composition further comprising a pharmaceutically acceptable

excipient.

12. A pharmaceutical composition according to claim 11 for

use as a medicament.

13. A pharmaceutical composition according to claim 11 for
use in the diagnosis, prophylaxis, treatment, or combination

thereof of a condition resulting from a SARS-CoV.

14. Use of a pharmaceutical composition according to claim 11
in the preparation of a medicament for the diagnosis,
prophylaxis, treatment, or combination thereof of a condition

resulting from a SARS-CoV.





