I dentification of Novel |gE Epitopes CROSS RELATED APPLI CATI ONS [OOOl]The
present application clains priority to POT Application No. PCT/ US04/ 02892
and PCT/ US04/ 02894 filed Feb. 2, 2004, all of which are incorporated by

ref erence herein. BACKGROUND OF THE | NVENTI ON [ 0002]Allergy is a
hypersensitive state i nduced by an exaggerated i nmune response to a foreign
agent, such as an allergen. Imediate (type |I) hypersensitivity,
characterized by allergic reactions i mediately follow ng contact with the
allergen, is nediated via B cells and is based on anti gen-anti body
reactions. Del ayed hypersensif.ivity. |-at ed .vi cells and based on
mechani sns of cellular i M"éiflca Qréé%?g’l @ﬁisj grép!fé?ﬁﬁ%l | ergy" has
beconme nore and e | hypersensitivity.

[ 0003] I nredi at e ﬂ§§§§§é%gg%ggg?§wkéﬁusggsponse based on the production of
ant i bodi é¥04f t heTliermeasoigirelidsinn seivk assinBEcAGE itdtbotip 3 T/BR0BCZWElI s whi ch
upon exposure to anp mhesaensi fﬁi@ﬁ@onél@b@ 4k QnRRbiNRdY,3ech 8 1 ng pl asma
cells. The IgE-induced reaction is .a |local event occurring at the site of
the allergen's enfi¥ETAtY%fhe body, i.e. at nucosal surfaces and/or at

I ocal |ynph nodesBAtﬂGaDUyDmﬁﬁﬁﬂ£3WE&n5NwII first sensitize |ocal nmast
cells, iaE a I I, ceptors
on the S&(%Pzaéce of ﬂ{ h@q e@e{%ﬁw‘é‘s‘ia@e i%?\%@g%ggﬁggbtge;a%% ,u%PﬂSJEE Pesﬁ%) etc?t he
circulation and b%ﬁﬁ%@T%WWe@@b?éﬁQa@ﬁg%bkﬁﬂ@$¥%ﬂwﬁﬂiﬁ@eﬁﬁéﬁbﬁVIs and

ti ssue-fixed mastc ur%&dulﬁlzédmy%ugbléuéach@% 1@@:@&!:&1‘[@%@%@@%09@%%' t@Eallefyen,

subsequent |y cont%cg%déynt %@$ %mO e gg afce %ors @ﬂ Erossllnked
by binding of the AIFEGER %d%?% A éﬂqég?’ 8gtditi'ate and*fei ease a
nunber of anaphyl aceisensivtli atrersiesivehl eds hhs baast ve mephastagbiandias,

| eukotrienes, et Cinlyid. % £0e: [eheaseenl "at HE9chaS URSHANGES MBI | S

responsi bl e for t he cllnlcal Synpt ons pi cal

hyper sensi ti vity, ®amelsd® WBWYPaUMp@W“WTm\@‘mot h nuscle in the respiratory
tract or g i nt estrhdiests hbesedidiaki on r@époﬁ@ﬂxdsedﬁb@ﬂr@ VRIS SRS anotibeof
increase in their P o-vater..a B proteins, the secretion
of mucus resulti n‘fh %%ﬂ%?iOLUI'%%lats r ﬁirnbl i S%y?o fS(\:Nhé;xcg% g SZ%% and
the stinulation oﬁ’“@ﬂ\ﬁ@ef@mﬁm@§ ﬁl“ﬁbctdhé‘“@’l%’ilw m@m e=ingne ko ibelieag and pai n,

in addition, the re@%wlsoalo&mg%nswﬂaqgggﬂx@@40%M}&%ﬁ%@hﬁ%%% &y,
intensified because sone forma surface I'gE

positive B cells (% Iagrﬁ?c"%a]é‘%’%cﬁ aF et Otﬂéywth@fiegéﬁf%bé?r%?ﬂ ‘ghelal | er gen
by expressing | gEiemsshhigscek] msurtiace,. c{_(H}(ﬂaa}cTétej‘n&i @itrendineprsROBgibreCept or s
for 1gE the highaffinity. receptar F ] h " Ly Jeceptor
FceRI 1. FceRl is fido{&n énté:flrsnto efpfrgeescgggj’“%qﬁ% %ﬂd Bﬁ:esgo erjaé’t“ TEHTS and
basophi | s, but | oWeIcEv&ater afd EFJ&CERP "REAPICEICS P OB e FoENE beperidnat lsakger han' s

cell's, dendrite cetddsnasadnds mgﬁwt@@ bow!flweenlthe tfxbUﬂx@ﬂdzEQ@%_ztbs@quegﬁﬂEdl at ed
FCERI been t ed L{

aIIergen presentatl t|on I r

eosi nophi | s and pfat ﬁiegt@h??%aé gFale"® &° F%‘femoéff are Cﬁéﬁjﬁ?e%‘{)@i %Eigég

93: 2543- 2551). FeleRenicsuamoting caineh mraﬂhetesmﬁfraeesecﬁ nBibeebl sept yt@edc I s OF
neutrophils. The %ea@wu%mstg%ﬁﬂ DFQ&G'&M@ rBaRRACELLS: ?sﬂﬂ'e %%nq%
dendrite-.cells is functionall % bi ol ogi cally 1 nportant ound
anti gen present at {"6f° FHYSERER mFﬁU”@FWﬁ§F§WURPﬁﬁ&ﬁ“ﬂmp@ﬁﬂU@“%OTInvest

Der mat ot 1997, 108n;(na:i)azasa@e%;)smv[tf)&%ﬂhmJemsracirfsmbmnynube@apﬁ«@r FCERI |
(CD23) is a | ect | 1Dl ec Sonpri s three dentlc subunits with
head structures e%sélr%%%\ﬁgg*g i %t 0 H;P AeCL ?Qn % Smah (CTRSE ‘?E d;thom t he

cel lul ar pl asma neRisEaENe t?(empémblim"@a@tam plaSﬁ”Ja Drpﬁmmribﬂf sect9eg of

150: 2372- 2382) . UQQJBusbrinﬂﬁj:inPgeé%elllgé’rujmmllt:é:%%;ﬁ; 38508 bal a8 Lhe 021 on B
cells involved in th ation of éﬁnt esi s of E (Sanon, A et al., J.

Allergy din, |nmindt ami‘g TVegBi 88330 BEIN eI I N9 PRI 1 38GF O Reap.  J.
1996, 9:63s- 665) . fHecERiibn ras skamg cheest wite tegrikzed isfi otmsaﬂelde)ﬁgam present ati on
(Sutton and Gould ,1993, Nature, 366:421-428). |dE bound to FceRIl on
epithelial cells is responsible for specific and rapid allergen
presentation (Yang, P.P., J. C/n. Invest, 2000, 106:879-886). FCERII is
present on several cell types, including 8 cells, eosinophils, platelets,
natural killer cells, T-cells, follicular dendrite cells, and Langerhan's
cells. [0006; The structural entities on the IdE nolecule that interact with
FCERI and FcERII have al so been identified. Miutagenesis studies have

i ndicated that the CH3 domain nediates IgE interaction with both FceR
(Presta et at, J. Biol. Chem 1994, 269:26368-26373; Henry kJ. et at.,

Bi ochem stry, 1997, 36:15568-15578) and FceRIl (Sutton and Goul d, Nature,
1993, 366: 421-428; Shit J. etal., Biochem stry, 1997, 36:2112-2122). The
bi nding sites for both high- and lowaffinity receptors are | ocated



whi ch bind to FceRl and FceRli IcE binding sites to block IgE binding to
receptors. However, effective therapies that |ack deleterious side effects
for the nmanagenent of these allergic diseases are |inmted. One therapeutic
approach to treating allergic diseases involved using humani zed anti-IgE
antibody to treat allergic rhinitis and asthma (Cone, J. at al., J, din,

| nvest. 1997, 99:879-887; Raci nePoon, A. etal., din. Pharntol. Ther. 1997,
62: 675-690; Fahy, W. et al., Am J, Rasp. Cit. Care Med. 1997,
155:1824-1834; Boulet, L. P. et al,, Am J. Rasp. Git. Care Med.,

1997, 155: 1835- 1848)s & gmomporfpocBtof atrface NE foaigle B dells MegE™, B 49 Sfter the

341: 1966-1973), m%cﬁné%thm g2l se‘}’%nag i%g%&'&ﬂ%%@é%ntrﬁ%u éd?#%h?' tion of 1gE
blndlngt0|tsrece ors I's an ¢ chto tfreating allergic

di seases!0004] 00091TAﬁtelab%H~i0é§a @tﬁ?ftea‘b”rﬂohlgfiéﬁt icarfielgrerrybea™s exhbulod- r eact

with surface IgE am&t tmby;ﬂor&ceel I@emhgghdghﬁée@eﬂtrb@beom fttecsuhg;%opm@aum ng

pl asma cells, sot 8 unct I m nate those B
cells. However, F &’aegjhﬁsogllﬁ B |° h‘le Pi rﬁéﬂ;‘p‘tag ahﬁg %ﬂug%m hléﬂ]%e medi at or
rel ease froml gE Leemmanszredls derasitic calk, I@dbgpnetr}ttﬁstvtwamw hycidre ilFge- recept ors,

t hus “ant agoni zi ngnédré@eobé?t@t%feh steétmae,oteetadeeéet t-gck 0B S8 ré;:?‘orrﬂégbrlt §Enenand si gE+
B cell level. One of the otentla er ous robI ens Wi th devel opi ng

anti -1 gE t herapi ggsipepiy! h%”‘b%@%i?ﬁl 'I*?St“?a‘%? | §ES e FGEEPPRIRITg R adsed byt he

t herapetic anti boz&w blFlaéhtingtdt ouh@in kredaty cbpusd, T eelit he nhitgdhniaf fihai ty
receptor and tr| end N

anaphyl actic r eac {9’[%@%—?% & eglraz%scaintaq%%glgéeagggdﬂ ,Ia%,:ggl %g& i'E)yher apy
of allergy nust rest b@@e@at}empe*@t for @acﬂtoptrtgamtmmmpwa@%ﬁct”et@csehféﬂp@rvzed

mlastE cgl I sI fmd ba@:@@hld% a/bb’tim%léo@le%aﬁ@tT@Bﬁttb@%t%@@a@' i ty to (rj ecognlb 23
slgE+ B cells pe i ¢ anti have been descri be
e.g. by &g et u@le‘w?%'?f ‘%/?ﬁt?lr%g g Dfﬁ?'sf%t”ﬁh §OHG RTEIVEEER Pat ent
No. EPO407_392 andersien enalriidiviS heRatemtiges e’ttgtd;nglfmf‘ﬁaIﬁa;cenéiivaoileGStaMQ 760.
[0011] Peptides us ?Ci% %83&%‘?@%&% ARk anﬁﬁ@% 'Ab@%' %I é?lﬁ&%ﬂﬁég@! fromthe

dangerous potential to Induce anaphylactic antib neration of

anti -1 gE anti bodi @82l rHy) a[éﬁqn\ﬁe“dtfﬁé%igﬁaﬁfgh 2heRpilse Wta pasll 1 8fetsr | ggeri ng
hi st am ne rel easenidiet tens asiavdyof BRSSIswelk Jpcadaidn ,steeéedf aﬁttvéfy—digE

anti bodies, if the ant | r ted dur| n o IgE
bound to the high gt”ﬁ’n t% %ﬁ’%s‘l’ggeﬁt%?f%r tnE;'(%r]tﬁ“h esﬁ‘e §%§ g?%0121Thus,
there is a need ft‘mthhgﬁhiemg zefehirgrotyizeion- aitﬁ@phytea@mﬂma%u‘tpb@di esuit hat bind

specifically to Igﬁnabwtsmeg)sg@twmz@si b8 Ec@laneasy) Qeue@het@cetsss high affinity
receptor, as well tides for acfive imunizati at do_not induce

anaphyl actic anti rbgraqn@gt% aRacsitnASht Y SRR pfa&eﬁ?‘iof“?\eft‘ﬂ‘gthe Speéific epitope
of I gE that proviges:hi@gh akfarpicty). bisfdingsah: @ndevbaidist s/pws, E'hmdﬂhgbt nding to
O et oent Frdk, BARORNL Lo Lot 2 RAGI L7 20! AR SRR ANIRaOR 5ol
to gnerate specific 'pep fvani zat i on enera?e anti bodi es
to IgE that only kg reos e4le- regi on of | gE that bi nds to the receptor,

ensuring gdagt t herandyd bogh es: |51§3orﬂ% 1T PSSdudKatligRad e adyr| @Q@F&Pﬁto the
recept or and thus are n

oo Pesar bed meE e oRa DA, Jahfaras oLt Bri SIF R PO The CH
domai n of 15, 4E. ddwesempeps de igpiatopesihart feetidgrrzedaby. Hoghhratfinity
anti bodi es that - speChddaablysbbided ¢R,Thes GAKRlPaBL], dos sy gy used for

both the active immuni zation of mnistering these peptides to
i denerate hi gh af Fiti%q! &PhatH e3f ivaie é%?m%ﬁ@ AZTHES: &é’btﬁﬂé 'epi t opes may
al so be used in geperabisngdurgls.af1biznbl)y Taabing: h@&ean;t bbadigesardnow non- human
o pones Fec' | 1 AhiteRs: L2 iea kol on Bh Lok anding Lo fag! 1 no

i mmunogen (epi topé}eAWO Fiig dopaiys. ofhet iveRipretaritte tsrtwtetﬁwm%*émpmﬁl@egfttehe am no
aci d sequence: Asn Pro Arg (-ply Val Ser Xaa Tyr Xaa Xaa Arg Xaa ( SEQ
ID NO. 72). One exanple of epitope Ais: Asn Pro Arg. Sly Val Ser Ala Tyr
Leu Ser kg Pro (SEQ ID NO 73) Another immunogen (epitope B, Fig. 11)
conprises the am no acid sequence: Leu Pro:Arg Ala Leu Xaa Arg Ser Xaa (SEQ
I D NO, 74). Exanples of Epitope B include:



Leu Pro Arg Ala Leu Met Arg Bar Thr (SEQ ID NO. 75) His Pro Hi's Leu Pro Arg
Ala Leu Met Arg Ser Thr (SE.C.). ID NO 76) Leu Pro kg Ala Lau Met Arg Ser
Thr Thr Lys Thr (SEQ ID NO 77). in either SEQID NO 72 or SEQ ID NO 74,
Xaa may be any ami no acid. [0015] Al so described herein are peptides which
may be included in a conposition conprising at | east one of the peptides
and a physiologically acceptable carrier, diluent, stabilizer or excipient,
as well as an immunogenic carrier. The i munogenic carrier may be, e.g.,
BSA, KLH, tetanus toxoid, and di phtheria toxoid. Al so described herein are
pol ynucl eoti des emﬁ@dhngr@EﬂhéDnNﬁSof%ECﬁZdoW@ﬁt@WSa&dﬂ@FkﬁMm@d&@id

pol ynucl eot i des, vectors. [0016] Al so descri bed
herein are antlbo WQOE eé%ﬁgﬁé #Q%?ﬁﬁ{glnd to epitope A and/or epitope B.

Al so desBPibed hé\rpé@rwsmg C@cﬁ@ﬁ%@ thpfr@ie@mm@%ﬁ tas apmigatios pleci fi cal | y

bind to epitope fABGRN 2r@BbdiRPENBs arb@&llz&@besspe@m%md é}@@hub@ﬁ@bﬂa dis the
adm ni stration of g Q#LS co IDNO 74 to

| S|
a subj ect sufferi’h Bﬁa? <W§HF§?%8§%?§@Q§%m8E ﬂ%ﬁﬁ??fBW;3T0017alln
anot her aspect tMewmﬁg3@mgﬂwhwémmmwﬁr$%ﬁ6ﬁ$M@0hat@©ﬂw@$i@ﬁmmn@enpr|S|ng a

peptide of the presant o'f méﬁgﬂahgem@eﬁa @rsahx%r@éﬁg&ec@nleyaﬂ@@e%ﬁt&'s%carrl er,
di luent, stabilizer and/ exclipient. [0 descri bed herein is the

admi ni stration OFE%QP‘@‘%? C‘élf”tlhia rﬁ“f‘?PdéﬁkaF‘%dq réc§ a@%%‘”éfr 8?%6“ W@T??gat?)@’l?ﬁ qes
conpri sing SEO | R:shig offe2: @ndlégic spERonDidNOhiéded. oy moERY Mtk Badopg! from an

12E-medi ated di Sed%§§tly2£ov%%ndéo ki gﬂﬂgdb-gn@mep El’%he@j %ﬂJ IQT n%hgggénbaog% n?é’ntbe hurman,

hunmani zed, or onal Such
| DE nedi at ed di s&ad &g rombeion #ra! mptptﬁ@?u@ﬁsop@ a‘a*Ve%t%WaJ %’ﬂo vest.,

dermatitis, urticariap.ab)l %&l r%tédhthétlﬂﬁd scsan@lar@ﬁmﬁane@abﬁﬁda%s&@lcPTl ON OF
THE FIGURES [0015% uref ; % ematic rLepr ﬁentaﬁlon P E phage
Vet or used i n- afEiBBUEE B 15 B S B GE P Ob SO Bl r & B

schemati c repr esentateno sddroiokisgmraeitestii-idésieasadfedihe a!mcgieirrétcmiaugg ant i body
variants. [0021] FLO R, 3 JRBESLS T ENERRRALL 59 Of 146t 14gBt chains of the

murine anti-Ilg
158:1438-1445), MacGlashan analyzed serum obtained from patients treated

with whole anti-lgE antibody, which binds free igE circulating in the serum of the
patient, They reporied that lowering the level of circulating 1gE in & pailient
resuited in a Sowef numbar of receptors present on the surface of basophiis,
Thus, they hypothesized that FoeR] density on the surface of basophils and mast
celis is directly or indirectly regulated by the leval of circulating 1gE antibody,

[0008] More recently, WO 99/52550 disciosed the use of IgZ molecules and fragmenis,
which bind to FceRl and FeeRiil Ig= binding sites to block IgE binding to recepiors,
Howsavar, effective therapies that lack deleterious side effects for the management
of these allergic dissasss are limited. One therapeutic approach o treating
allergic diseases involved using humanized anti-IgE antibody to treat allergic
rhinitis and asthma (Corne, J. et al., J. Clin. Invest. 1897, €8.879-887; Racine-
Poon, A. ef al., Clin. Pharmcol. Ther. 1887, 62:675-690; Fahy, J.V. efal, Am. J.
Resp. Crit. Care Med. 1887, 155 1824-1834; Boulet, L. P. et'al,, Am. J. Resp, Crit.
Cere Med., 1887, 155:1835-1 840 Milgrom, . et al., N. Engl. J. Med,, 1989,
341:1966-1873), These clinical data demonstrate that inhibition of igE binding fo

its receptors is an effeclive approach to treating allergic diseaseas



anti body TES-021 and the conbi ned human tenplate of L16 and JKA4.

[ 0022] Figure 36 depicts the conparison of the heavy chains of TES-021 and
t he conbi ned human tenplate DPB8 and JH4b, [0023] Figure 4 presents a table
of the framework residue variants having high affinity as conpared to the
parent TES-021. [0024]Figure 5A and E depict the ELISA titration curves for
clones 4, 49, 72, 78, and 136, as conpared to the parent Fab of

TES- 021 and negative control (5012). [0025]Figure 6 depicts an inhibition
assay of clones 20, 5A, and 51, as conpared to the parent TES-021 and a
Regatl Veyq &B%r ol sgioiROelytablk @O 26- lﬁlemm' f1eTA sdepi eag vmtheur?@qmﬁ\fﬁ cl ones
aving a conbination of henefici K #edcdnmeenen greater
affinity for IgEce[ ]d ergeugategl EE‘%&EJ;Q%‘ %e ?‘r‘sggn% equences of
the entire |ight ichaiinnaigeiraibtte tfrosgBor!s UF’W \1%&8@30@%*0 iﬁ ‘“?f‘”ﬂ"eﬁ‘aym 15,

21, 30, 31, 35, 43 e égdiatgr]feiﬁg&frcﬁrﬁl@Eibév%xtiz[e@ﬁazﬁ]cﬁlsglyruens@mkwg9@ depi ct
the f ramewor k sequences of the entire

L.ahl n for 35
clones. [0029] Fi gur 8§eA%s ALY TERGPRE Y H‘S% %C!Feet%gggﬁgg.g/ d%la ?ern%g‘gec hai n
sequences for cl angsigh3® cei2byel 5dpe HAje RNt alh(diam%@ﬁ?@b WW]QFV%DWI 1

depicts the OHS re 101 No, € ks Rk AR lsQan ReltBizgbicl ght s
Epi tope "A" and ? %e,ggégs S?r%oﬁf? ﬁ[ E?g f% A ; 3 overl grpig

peptides used to aF@WVPPWEﬁI 6B pleasy boT’@G@ﬁFlf‘iggLﬂﬁ@'%@C? i°0F P RE
i dentification ofiRes tanke FesiiEteS tofnidig atishgbaig rasetdron of

[00610] Thersfors, antibodies applicabie for therapy of aliergy must not be capable of
reacting with Ig bound on sensitized mast celis and basophils, but should retain
the capability to recognize slgE™ B celis. Such IgE isotype-specific antibodies
have hean described e.q. by Chang et al. (Biotechnology 8, 122- 126 (1990)), in
European Patent No, EP0407382, and several U.8. Patents, e.g., U.S. Patent No.
5,448 7580,

[6011] Peptides used fo generate ant-igk antibodies also suffer from the dangerous

potential to induce anaphyiactic antibodies. Generation of anti-igE anfibodies
during active vaccination may be cabable of triggering histamine release in the
sama way passively adminisiered ant-igk antibodies, if the antibodies generatad
during immunization bind to Ig& bound to the high affinity IgE receptor or by other
machanisms. _

(0012} Thus, there is a nesd for higher afiinity non-anaphyiactic antibodies fhat bind
specifically io IgZ but do not bind igE aiready bound o its high affinity receptor, as
well as peptides for active immunization that do not induce anaphylactic
antibodies. The inventors have identified the specific epitope of IgE that provides
high affinity binding of antibodies without binding to igE on mast cells or Dasopmls,l
These specific epitopes can in turn be used to gner rate specific peptides for active
immunization to generate antipodies to IgE that onfy bind to the region of IgE that
hinds fo the receptor, ensuring that the antibodies do not crogslink IgE aiready

bound fo the recepior and thus are non-anaphylactic.



Epi tope A. [0033] Figure 14 depicts the identification of inportant residues

in the binding region of Epitope B. [0034] Figure 15 depicts a western bl ot

anal ysi s of MAb hi.ndi I AU tides. [0035]Figure 16 depicts the
ShRiaR? dorhARNTRAP K

generation of anti ant 1 bo In a trans_genérﬁc ani ggl expressi ng human
10E. DET#1RED DESGRINEThd@H) OF nTiepepiegERITIentORed #7725 HE° [ 0036] Ter ns used
throughout this gppld Gats Ofheak Eeplﬁee betpensierbgninkd by ogrdiifay ynindat ypi cal
meani ng to those of ordinary ski inthe art.  However G s desire
that the fol | ow %Pé'ﬁ‘?ﬁ?‘%@g%ng?eh!“‘?shé’cﬁgﬂ“?{&u“lsﬁayggxgﬁqff]ﬁ%% g“s‘%gt&f i ned
bel ow. [0037] Theimphiraseor & ehsdnand! bakdryinistheing fread pepiifeshic gespeehicho an

anti body chain pol.ypepti de segu may, be GenskikuadrAs:bantd pody chain
exhibiting at | eﬁé%{'g’ %Dgg'rs i%%%%gfna%%%%p%%s&s}eﬁen%? i.dent i Léﬂt o the

ref erence pol ypeptisdsing bighefiod, aines vebatiar e 18SHBED NP NF MIEIET¢ aci d
sequence may be ﬁ@%t&%@e@ém?ﬁf%ﬁ%@tb@frewﬁg&aﬁﬂcd&s iexthi bidsivag at | east
about 55% or 90% or 95% or ;97% sequence identity to the reference nucleic
aci d sequence. [ GUSEIZFHE" P'ér e TAIENTi ty" or "honol ogy" shall be construed
to nmean fHhey per centageutiqeamphepeaira. fesif duwessdent intretigardirdatsehseglience
that are identical _with the residue of a corresponding sequence to which it
is compared, aftéf°afighifg the sequences and i ntroduci ng ga S, 0 f
necessary to achi eve Aheérrixd Biveioer Seaf Vi dentastye 167 (St:ﬁ'gme[ﬁ(tgi P& sequence,
and not consi deri@gaagagp[ggpéﬁgy@msve substitutions as part of the sequence
identity. Neither NN or Cterm nja’ “g)rf?@ﬂe Si gn%anr imn grt‘bq\%@ all be
construed as reduci ng&*iFdDe"Hﬁi’Q@yéra 0 frﬁ)}f“ rt’?‘i%gfs arTS conmputer prograns
for the alignmentsarer wehlrokeroWnicha Bt fig. &N bomSegqutmceniiodeitt ssoyensaly be
nmeasured using sequence anal ysi s, $oftwar EOOH tgrm "anti body" is
used i n the broadest 'Seéjnff%%r%%%§§§e0|%%c%rly%ggc%\?jegﬁg%mﬁgcl onal anti bodies
(including full |®nagrlssbageboRAICUARt | bodi es), pol ycl onal antibodies, and
mul tispecific antibodjgsskerYnis LB SREGIS 36 TaNEERODINES I'5) Anti bodi es (Abs)
and i munogl obulins (Igs) are giycoproteins having.the uctural
characteristics. Wil &5an® ?’lﬁ&&s ‘gﬁﬁﬁ?%i*‘?u @Ftrﬁfi’ Eggrs FZ%{“??EQF??%{O a specific
target, inmunogl obul i ns; PrRA-tde Usotvet arg 300 €5 LamahrdbherD &kti7body- | i ke

mol ecul es which |ack target specikLkgi MNat { ye ani. Hes akd

i mrunogl obul i ns af”e“‘%ijérusg:lrc?@ ’ﬁ%’?%’rcdézsét&r%?&n%rwigbkég/ﬁ%g%r%?gi ns of about

150, 000 (g@lsf ons, cOapaseaheal hetahd aredigptidgakhich ghety el jockobei msa FEPEINE

i dentical heavy (H) chains. Each av hai n .ha iabl e
domai n (VH) fol | oviSBPBY &2 HEATHEE Ogghec%e gl %Snatndgopzlglg%gggﬁggiﬁ%p%ﬁé? Elll(]?hai n has
a variabl e domai N @fyeANeaBiicer( ML exdpienta asowsl ast ad craitnogenic Fargerotlier end.

affinity of ol | caBTmI0Ts, SHIEraratt § 202, KL 0 rt IS iaba har ey
"anti-human i gE antihedyso dlansd Aciantd fabayclabticehertsbdios SEQ ID NOS. 72-77.
vectors comprising said polymacleotides, and cells harboring said vectors.
[0016] Also described herein are antibodies that specifically bind to epitope A and/or
epitope B. Also described herein is 2 method of making antibodies that

specifically bind fo epitope A and/or epitope B.

[06017] Also described herein is the administration of peptides comprising SEQ ID NO:
72 and/or SEQ ID NO 74 to a subject suffering from an IgE-mediated disease or
condition,

[0017al In another aspect the present invention refers to a composition comprising a

peptide of the present invention and a physiologically acceptable carrier, diluent,

stabilizer and/or excipient.



human 1 gE in such a manner so as to inhibit or substantially reduce the
bi ndi ng of such IgE to the high affinity receptor, EcCERI, [0041] The term
"variable'" in the context of variable domain of antibodies, refers to the
fact that certain portions of the variable de mains differ extensively in
sequence anong anti bodi es and are used in the binding and specificity of
each particular antibody for its particular target. However, the
variability is not evenly distributed through the variabl e donai ns of
antibodies. It is concentrated in three segnents called conplenentarity
gt Ch e g © e (e e e p o Tha oy highk v, Sonser ved
. b 2 A 7y f
portions of vari a%ﬂ”@raﬁar‘r%‘P%é’e%‘:aés E%W”é@gtsﬁgq?ﬂa%sﬁg%ﬁ?r{ggg%, 'gld'%eﬂ variabl e
domai ns of nati vembeawysusnag foghn ighaisdistes dohaeohpriddient O§MEREYi ons,
largely a adopti ”%uﬁon'rﬁam%%m%&ﬂmn%&é& IO Bhim&RNNRCArRidodin dyreayobRE, whi ch
form 1 oops. connecting, and in some cases form n(t%ﬁg.gd of dtnhéa flds-ﬁﬂr,}get
structure. The CDRSMMcizbhSEhAERMEFEEAGIEEDGeRer 1o M Gs e pFBxi i ty by
the FR regions angdg,whihztiresEhRs, fikam hihes etderechai n, contribute to the
formati on of the target_bingdi L t-er Qf~ i bodi es (see Kabat et al.) As
used herein, nu%@ﬁi%&#ﬁ%ﬁoﬁ% Egﬁﬂaﬁﬁ{agngl no acid residues is done
accor di ngod1) t he Frmeriogk etnaimiahc Bpissentaien @f e siapie sHOTHRER Iy 838t em of
Kabat at al., (Seqguences; Qf--Rroteins of I mmunological Interest, National
Institute of Heal th, Bethesda, M. 1_987%, nl ess otherw se i Qn%:"%tﬁ\ ed.
[ 00421 Thel0826F m " afciBGdy 2 FFEYRER [P EFE1S #8'98”%;61%?”&? of B°FUlT-Fength
anti body, gener al layudobevdranget binding or variabl e regi on. Exanpl es of
anti body fragnents_ include. Fab, Fah'. -ahin 2 and. Bynd Ragnentiss= The phrase
“functi on®P2Y r agme iAot %ﬁg}égae °%$§a§ﬁogéiﬁ%lﬁ%@yﬁiggug Eoﬁrﬁgound havi ng
qual i tative bi ol ogitmaky AE0¢ By e comRBhN YR HERP # 8T 1%t h*ant i body. For
exanpl e, Anctional. £4 agment . esmadrabog +ef naany antrk of gES-Cantididdy is one
whi ch canfbg‘{“ﬁd to%%%%@%ﬁogfp@ﬁl in i .guch a manner so as to prevent
or substantially reegaeed B BT PEEY” GF @ﬁg)ﬁ ol ecul e from havi ng the
ability teghiind t oridres bisghniad tdbhi df rerfecepbangsidue VEERIE. hamsolee @™ gY & n,
“functional fragment" V\Aﬁthihéggrggtcltﬁ§_@2@nti bodi es, refers to Fv, F(ab) and
F(ab52 fragnents. RAP¥EV™ fFagent 15 the nini mum anti bod tragment which
cont ai ns @ocanpl et Bgtrapyetd ¥ dewgring FoRs driohPHdrg &ee s Fi's geiﬂgon
Conﬁi sts of a di Mey5:0%e &%a&@a&me@aﬁénomddmgsmma@ negeard @il (oA N i n a
tight, non-coval ent association (VH -VL diger).~lt, i.s,En.thi nfikguration
that the t#¥P8e CDRESWF SEEURS A ALICE aEHSI ‘hori”n?‘e”r:ép&taﬁ? ('“3“ é’ge%“%”ﬁ’ea%a%’ﬁg?%r get
bi ndi ng site on thearsurtaceichd ehreokiMe civiroginierdy. Col | ectively, the six CDRs
confer target binding specifiGid ¥ o khe ARLI By - dewpues, crevencal singl e
vari abl e dg(h?ﬁﬁ n (o‘r}gﬁrélsfg%%hggﬁﬁ“%”qggﬁp?i&:sﬁgé onl }/ t hree CDRs specific for
an target) has thematsipistwhianGes-dedEifiveeIaRe B md'Y #get, al t hough at a
ant Doy {hghent s Samet e {ha VL ahe VL. domai e 6f an.ant | Hody o uhor ci
t hese domains are f)ergé'%‘é?ftc%”ﬁs éfesi\{ng%egﬁb‘l yapggﬁbg@’gl%iéi%h% ?Be'ne’ral’ldg}, the Fv
pol ypeptide furthertizonpri ses a pol ypeptide .linker between the VH and VI
dormai ns whi @% enables the, sEy. 10 {orm e desiiedostd stgtit-ev onirharges
bi ndi ng. [8 JB] The Eib ragnent contains the constant domain of the |ight
chain and the firsteg@nst@mcddmain (Cl-11) of the heavy chain. Fab'
fragnents giider fromdab 4+ agnentscdnpishesagdditiconheh sajbevwsiesidaes at
the carboxyl term nus .of _Ehg @avgj%,n CH domain including one or nore
cysteines fromthe "qhitiDo Vi ’n‘r’“‘n&@ r €gi on. “F(ab') fragnents are produced by
cl eavage ofsctthe di sugdédeisbiondna®t MEichiznge a6 SEGISRERC oHMERESH"abc) 2 pepsin
di gestion product. @%ﬂ%ﬁg gﬂ%lpe ehem:cakogospl i ngs of antibody fragments are
known to those of ordinary skill in the ar t,.,g[pgé}%].Thg; t___.e]rt(gnﬁ"émnocl onal
anti body" &§3lised hepernZ FeFds $eCysBRPERPTHOHY *6blaf Hidd Fr'om 4 popul ati on
of substantially honbgeneous anti bodies, the individual antibodies
conprising the popul ation are identical except for possible naturally
occurring nutations that nmay be present in ninor anounts. Monocl onal
anti bodi es are No* specific, being directed against a single targetic site.
Furthernore, in contrast to conventional (polyclonal) antibody preparations
which typically include different antibodies directed against different
determ nants (epitopes), each nonoclonal antibody is directed against a
single determnant on the target. in addition to their specificity,
nonocl onal anti bodi es are advantageous in that they nmay be synthesized by
t he hybridoma cul ture, uncontam nated by other inmunogl obulins. The
nodi fier "nmonocl onal " indicates the character of the antibody as being



[ 0048] The term "vector” neant a DNA construct containing a DNA sequence
which is operably linked to a suitable control sequence capabl e of
effecting the expression of the DNA in a suitable host. Such control
sequences include a pronoter to effect transcription, an optional operator
sequence to control such transcription, a sequence encodi ng suitable nRNA
ri bosone binding sites, and sequences which control the term nation of
transcription and translation. The vector may be a plasm d, a phage
particle, or sinply a potential genomc insert. Once transforned into a
sui tabl e dii@ﬁt thiagt}t@% B4pidiRYs e plficeminef antrifunetdueninitndemndegioh y of t he
host genone, nggtin sonme i nst ances, |ntegrate into the genone itself. in
t he present speC| "B on, "plasrnid" and "vector" are sonetines used

i nt er chamgesibl vy, asWEhedﬁi@szM@WWEaWheﬁﬁﬁgﬁa@@ﬁ#@ﬁtVtﬂ%@H“WH?%P%P>vector
However, the inveplionzis intended to i nclude such other forns of vectors

whi ch serve equival ent function as .becone nown in the
aft. [0049pdihe exﬁﬂ@%s?ﬁ??ﬁ’téﬁﬁ?f‘tﬁm %QFC%@ l\ﬂs'pgafrg @uwegtlecqeﬁences
necessar yooher theF@mpmessm@mve@eaﬂampeﬁaﬁiw hnmme@swodﬁmgmseqmemﬁe in a
particul ar host orgﬂgiﬁgklgge control sequences that are suitable for

pr okaryotes, for , “Thcfude a ronDter optionally an operator
sequence, and a rpﬁ%‘éﬁ@ D&Sﬁ&“ﬁ%o&q THEMNENTRN ¢ cel s are known to

utilize pronoterspafpicyadenyl ation S|gnals and enhancers. DNA for a
presequence or secretory. | eader A 2ably 0.NA far a

pol ypept iltfE% f it r@wé§%4@§¥%%”é§%yp8&§?$b 9>yfﬁh$h%gP§EC|pg 5@ in the
secretion of the poh@pmﬁmmdeﬂhawgﬁeﬁbﬁ%w&@hﬂéﬁﬁéﬁ@@@VﬁsAﬁﬁeﬁﬁhﬁVﬁt|nked to

a codi ng Sequencetﬂaiihkioi@Ltf—igfeirﬁs t vértfﬁél%% tpatrld@w@ti at h&insequence; or a
ribosome binding site is

nce affects
the trand®$37pti on 8% PR %%E?é’h%ké eﬁ?oag Y 6%?@8 %HF%@ Fif BOIY%GDB%er abl y
linked to a codingn@equema&muhnunmﬂespmsnﬁm@neﬂmsmnaeﬂgmi@ﬁtﬂiiwa&ﬁh
translation. Gener a&)[{%b —angeaa'piji X !AEHHF?CQT?'}E I;Té?‘g.@ DB@IE" &Q‘QSQN ¥ Ciewences
bei ng linked are SontT gudus 5 case of ‘a secretory | eader
cont i guous and |nt$@awiW@Dphé%@ﬂu$%M@v%ﬁﬂU@hﬁéﬁ%éﬁ§D@%Uﬁb%3h%ﬁémﬁmobe
contiguous. [005Q]; é@mthfu% aipélés@@wﬂm droeat srest, o efersatsacany ani mal
classified as a mamml , fgrd % donmestic and farm ani mal s,
nonhuman pri mat es, %34 /09 §ﬁbﬁ g““b?“%étq &At9ral s, such as dogs, horses,
cats, cowsg3setc. [T@%elr]ﬂ’ihewtrt\éD'rﬁm@piot;yjpsealt @g@edmemeﬁ@e@m@f@% ofn the

context of a pol YRy d&%réﬁéiﬁ%%ecw@%y@%mm%féi%%itntcea eiﬂim@wstdgee tag".
The epitope tag pol ypeptide has enougﬂNreS| dues to provjde an epito

agai nst whi ch an éﬁﬁpﬁﬁﬂﬁo%ﬁﬁsﬁ%ﬁﬁﬁd Wt F SOBRRET S @h@ ST HHEES i t
does not i nterfer esmpirkBaaeiiobs, ¥ retesshe wpadiype prindeimifhesrept teyiey bag
preferably also is fairly unig N £
substantial ly croé@e?%é i %?ﬁg &ﬁé& %gggQQ%!;QQ rggﬁﬁuﬂg%eﬁﬁémﬁid
general Iy have at $eaﬁwe@ﬁam¥h@ %%Wﬁ*reﬁPd@@@”%ﬁﬂ@ﬁ§ﬁéP@W“%@PWE%W' Bout

8-50 am no acid reghgues of @d@éi%i@@tyy @%M\@%@y akoitis S Bnipast fiES)ns for
Exanpl es include the flu HA t %Hggwxﬁbg%? e and its antlb déﬁlZOAS (Field
1

et al, Ml Cell. eil%iﬁ@“@e%fsegw ISR CEE PR BRT T e 8FO,

307, 6E10 04, B7 @ﬂdsﬁﬁkﬁo@ﬂﬁﬂb@dﬂﬂ@m@hereagainst (Evan at al., Ml Celt.
Biol 5(1 3610- o coprotein D
(gD tag "égi ts a%t%%g %ﬁt?b%ﬁ% qul'g bﬁ%&ggoéggﬁh%eoﬁﬁggﬁoﬁry %{_%

547-553 (1990)). |howhﬂauaﬁt@%éatwgsm” eRE" BpPIdspe a@%odhﬁi/ Dtig“ epi t ope
of the Fc regi on ofntiatuidsgndralineetie: {abgdies kaGhispécfiGntiogEs). g@tpdithat is
responsi bl e for reasing the | i f..th ol ecul e.
[00521The word ' @@F’mﬁl um? égﬁ¥ 8%&?%?%%@%%%tﬁbégw%éﬁgb%%mggﬁpound or
conposi ti on whi ch carechgsicen]Y biganéenditisrastiblt Yindrg snedl¢Eea # §PEHC 89Dl ecul e or
protein, e.g., an F?‘rﬂhdn@%gyuims-l-héuécaﬁﬁri afBYgibd sldnebetded otk ableeuibewlich
rad|0|sotope Iabels or fluorescent |abels) or, in the case of an enzynmatic
| abel , may catal yze chem cal alteration of a substrate conpound or
conposition which is detectable. [0053] As used herein, "solid phase" neans
a non-aqueous matrix to which the antibody of the present invention can
adhere. Exanple of solid phases enconpassed herein include those forned
partially or entirely of glass. (e.g. controlled pore glass),

pol ysaccharides (e.g., agarose), polyacrylam des, polystyrene, polyvinyl

al cohol and silicones. In certain enbodi ments, dependi ng on the context,
the solid phase can conprise the well of an assay plate; in others it is a
purification colum (e.g. an affinity chronatography colum). [0054] As used
herein, the term"IlgE-nedi ated di sorder” neans a condition or disease which
|s characterized by the overproduction and/or hypersensitivity to the

- P —



[ 0056] The anti body's binding affinity is determ ned prior to generating a
high affinity anti body of the present invention. Al so, the antibody may be
subj ected to other biological activity assays, e.g., in order to evaluate
effecti veness as a therapeutic. Such assays are known in the art and depend
on the target and intended use for the antibody, [0057] To screen for

anti bodi es which bind to a particular epitope (e.g., those which bl ock
binding of IgE to its high affinity receptor), a routine cross-blocking
assay such as that described in "Antibodies: A Laboratory Manual" (Cold

Spring Harbor Laboratory, Ed Harlow and David Lane

performed. Alternat t@*@PySpe%i‘ﬁﬁ‘tt/ OV HEPPHES & mg‘é“?%éﬁf‘@f;n%%iufugpydet ermne
wher e the anti body:dipdsnan ppoiropesaf abaut €060 daiCpt.icomabdeg,of twee bi ndi ng
affinity of the ant L gnerate the
anti body (where tﬁ mﬁaﬂﬁqé%C$%n$9HPngﬁgﬁ?%E§ﬁ% sg@%rﬂzﬁgqﬁgwge assessed
usi ng techni ques %@Oﬁﬁﬂ@®V@WéEéPﬁmWiHHHW@“@ﬁBbﬂPWﬂW¥CF?W@“BFW@PmépeC|es i's

a nonhuman mamal 4@ ia%'cﬁ‘éln'hlé'@a aélfabteoﬂaynaw dtbnd)@qudmaﬁu s tensesht ﬁdﬂnéﬁk‘l’ﬁd i ni cal
studi es. Accordi ngl i.es nonh
gs glfbé %nwﬁfmﬁ%ﬁgnﬁgmﬁs&mers 1o, {’f!frr?e ar&%cﬁ%ﬁhea’v gg%ﬂ | fent s,

rhesus, cynonol gu
the species nmay befistypogess; 14t preeradyg 0¥ or exarrpl e. [0058] The parent

antibody ma' terﬁgu&%%gf]eﬁﬂ aleN ngmrah@gé)éf@@@ﬂft mbéf%éeamtan%dwm@ﬁ wh@s generate an
ant i body ch has a er or stronger bindin for _the. target

than the parent ahffrf’%a? In AR B SN SPEE T I“E’ibwrgsluggﬁm‘ﬁgy %?%W%%”Wloéue
interface that issfanged thetiveennityhecantifbedly and its target; the surfaces
conpl ene ch ch r 19.pro T on, J. M
(2556 PRy | ABln el OUER By Gppk pp AR Bt OO,
contacts al ong t hisst ihﬁitogrtf tnoertionsyd tha/&riab dfﬁfﬁf'”%ﬁ’ft‘%ﬁé‘a’?ﬁ‘feﬁ’df EHLEEs a

result of the |ower, angelds&oaﬁfd #e86edn -2 tfraw rancf Qﬁoﬁﬁ@@%@d}nl:@mc@&r t he

bi nding partners, [0 bi ndi n qﬁface i nt i ?ymﬁds r(\g‘:)ep rally
conposed of six cBHHPE %ﬁﬁ’%’%}“ﬁéf ¢ TGS Gl\’%r ”?(‘f[ﬁ??g i€ Ioops
that extend out fmesghie eaese ddhenCORsardesclorpomedradd ia mrﬂﬁoaea?meﬁfg havi ng
a sequence that is, I'éQ'chﬁ %Qfﬁtalbft @gﬂepﬂmff@retgtﬁﬁs Eﬂﬁ@)gbgkﬂoﬁfﬁ%tﬁype]:\%nh@@rease

the affinity of an antibod ts ant envi ronnment "around t hese
anmi no aci ds nust b&@ﬁ@ow @“f‘aﬂiéf’éﬁlaéd 1%55? L‘i‘*?fﬂ"r"ﬁ%lﬂj(\f"f*rffﬁ SGPTRRBr IOV var i ous
noncoval ent for C%gh%bﬁd@nﬁébtpbﬂaf@b%ahmmcsnam%meme@ﬁb frasieefrk (8, The

interaction, resultin . er afflnlt 060 es are
noncoval ent i nt er 483> gin%omﬁﬂ“p’%ﬁ tgﬁuﬁa\ﬁe&fn% gt C?%E‘] 3 ec&ﬁp{%%/ly%ﬁ 3 rL??)F,Q
mol ecul es (Voet, Dirgdy Meecnptm@aE@h%&@e@}i%p@@h@m@ﬁ bytﬂﬂfﬁfﬁpw Wévh ®Ad Sons,

NY, NY). Associatijons -GaR-QECLHy 1Q%EM@%£‘5&%W1§@%E@@‘eﬁfnfﬁfﬁ%t‘f&krﬁﬁﬁréoﬁr}bat| c
interactions that arise from per manent or induced ese d| poI es

can exist along t H“@De?rfE@a‘b*fChémWéef P LB TR AP AT %ﬁ?ﬁ%”%&f
i ncreasing the nurperhofbRanordere déalssaih orogsutatoangioandiondi fhgtargﬂf erface, a
more favorabl e ass9l8tion illyed @sbkisa JAPOLILAL LOduCh Ba RNdrgen. bonds
will also increasée th Speci fI an rnteraction etween an anti body
and its antigen. @@mnfnwlfﬁwﬁm@maﬁélﬂé@%%ﬁtﬁr@”f AFBICTE R IR IMTEIEGER " bondi ng

ar edni tr Ogter Oxygé%ﬂncg-éﬂfjc gubileruAt LB sr@ém whish: A8 QQBCQ@I“&& cBP@isins of .
predomi nant|y conpose ro s tend cross
only short distancB§4Q %l‘aﬁﬁlwyerﬁﬂ N?t@”% ﬁgt’%\‘)‘e gﬁ%@e%ﬁ Q% i ng pg}trl“fesners _

must cone w thin clteseispirokerilty for these interactions to occur, Thus, one

manner by k,ch af{deQéW“aQ%dpﬁaémfoﬁé%%fo% p%@aorbf:a"équll Féﬁ&tﬁ%ﬁib%ﬁyi QR4S yand
acceptor nol ecules info close contact to establi

[0062] Fi nal |y, i nph®EeRy“0HEs Ay H BpREBIT: Fﬁatr@]%f'é’f ?%WédWﬁg@lm‘ﬁfbé?? YhErRase.

t he favorabl e energet iFcs, p@fo\/weue‘mgf"mmbrmﬂm@eﬁmctmmlsragrﬂ'm onatpot aran
residues that lie cl setothe o 0 )y

ot her nonpol ar resfrﬁﬁ%‘@’ 'S %ﬂ?cfluug iﬁvﬁ”ﬁ? Léag{ag?e D%S&PC r ‘J?atc\cjg E%F%H@W‘%Mm. By
sati sfying | nc burkadth eftibndnfol aargide Tfe‘fﬁ&@ﬁﬁ@agt‘“ﬁ@t % Fegefetfice €N6fo%t he
interaction are favorable for a strong binding interface.

100631 nteractions that stabilize the protein-protein interface |ower the
energetic cost of maintaining these cont acts and thus will increase the
overall affinity. By inproving the environnent around individual am no
acids that are near the binding interface, a nore favorabl e environnent is
produced resulting in higher binding affinity. Therefore, by introducing
favorabl e contacts and inproving the interface through further

conpl enentati on, the overall binding interaction between anti body and
antigen will be greatly inproved.



[ 0064] The resulting high affinity antibody preferably has a binding
affinity for the target which is at |east about 10 fold higher, or at |east
about 20 fold higher, O at |east about 500 fold higher or may be 1000 to
5000 fold higher, than the binding affinity of the parent antibody for the
target. The degree of enhancenent in binding affinity necessary or desired
wi Il depend on the initial binding affinity of the parent anti body.

[ 0065] I n general, the nethod for nmaking high affinity antibodies froma
parent antibody involves the follow ng steps: [0066] 1. Cbtaining or

sel ecting a parent |bod whi ch er es

conpri ses heavy afd E‘?qty ?1?” a?nnca&}ab?r?dgg li%: lm%gg&éhi‘ﬁém sUJ}th‘% &wgr %y
traditional hybrltd@lr@'vamtce@hlm’fweéf remag@ ahglity @ﬁP@WQi@@ﬁﬁmﬁU‘eﬁymg@e any ot her

met hod of generat étﬂ\%yht% bﬁr@rtgﬁe 1P, 6Pt l?@ﬁt& Ai Q&@?ﬁ]ar%msﬁur%ﬁédaﬂg a
framewor k sequence equ

t f
preferably a hunafﬁa%?ﬁlmé“f“ée%’éadﬁﬁ@@og?ﬁlr‘%‘g% cFT‘p\f a ag?ﬁ%\? etg) 2 TR r a Qsed on,
e.g., its conpar ativweagower althe haingtrhanitbhey SagrenofhitthenEDRs combieteamﬁb aci d
residues | ocat ed Rbod i) Mgfnmp SRETHREL, en LLATRMRDL B 1416 ShFShe

overal |l honol ogy, ate chosen can be a m xture of nore than
one sequence or gt @)‘@iravﬁf‘é?ﬂééﬂ@a@ it 2P arE- O RROEEC A rat't A T Forary
of clones by maki pgnig @eﬁ}d@ﬁﬁ"ﬁcﬁﬂ A B ihebeSTirsd dftetitH @ﬂ&@ﬁoﬁﬁzhxe&ﬁd‘o@%érﬁey
possi bl e CDR position. o random y. substit acids in
the human framewoPk AEhY §‘P% %[ﬁarfﬂ% Léraacdogigegﬁ on%h%%ﬁéggbw ﬂgt nay

af f ect bi ndi ng or CD&k dinfe, tawiet Hindind SP}@@‘@@WM *@"‘aﬁﬁm@y Jewder yenepaftng a

library of framewgrk,substit HFﬁéNb%ar Eb@@ﬁmfsrn@@ﬁfwré% @Wsﬁde&ﬁl&io@i% can be
assessed for their potentl aI effect on tara@%bl nd 1ng ant i F‘Pﬁ)@‘fo' di ng.

The substitution &FeSRETG SR EsoITRCEREe fr 8 ﬁ%{i? %at&c;?l"ée &

si mul t aneously or thesgguenridiral dity. "Bingl-dnbe Fstubssiv ettibody foforrehie cameire taei ds 1 n
the CDRs. One nethod for_ge n | (=1 by

ol i gonucl eoti de s&ff)it Hdeg% d&{]&%gfiﬂ%&gg ¥ At?gg’ﬁﬁlgseg%m\é@%raes%%gn OSCSItn
conprising I nc heavypefieh orai |G§ﬁ?fa@hﬁigﬂvwaﬁpwﬁ%f“&@@fé?‘ﬁ?’éﬁﬁs?ﬁo‘g?%di 3)

whi ch may conpri sendhestfeeMikas ankRl ddraikdRklnlenanias the sFv to form the desired

FI RH2- CDRH2- FRH3- CDRH3- FRH4 ZI%) and FRL1- CDRL1- FRL2- CDRL2- FRL3- CDRL3- FRL4
(11), wherein FRLETUPRED FREPFRI 4, FRHL, FRH2, FRH3 and FRH4 represent
the vanantew43f thent Fatnﬁa“@nwtmhaﬁwe cbms@ﬂnm doheai vftmwhh@amwngh‘aﬁmsequences
chosen in step 3 %Bgstérhgorggﬁcﬁﬁ% %%Ev@&?x%mviaé’b' %ﬁ‘ﬂe@@@?ﬁepfm% h@o par ent

anti body CDRs. An exa a vector_ contal ni ng such ht apd heavy chain
sequences is depi cf‘taé@“”*ﬁ PEFGACE YN o067 6F3U8E P RN TR Y ﬁ° ‘ WUBPany "HYel ones
agai nst the speci fdh@ww gbtrﬁa&l‘ldc:}md}mﬂaﬂrm‘m%c\%ﬂaa}bs ornthetehébobanget are

screened for inpr Oved Tia 'ﬂgius armptrg% cyﬂgf %E%n&%t%¥ dplog'rﬂi %‘trFeh greater

afflnltythanthep e sé
affinity candi dat é’l!W“ICNS hae%oft‘ﬁ‘h%‘f:(@b E@F@%fﬁ digpgien pgdest FcAl @%ﬁ ﬁ@ﬁ%@abl e

conpared to the patgfiq @%&9@5@.ragﬁnefﬁteraaeb{lr%wgfoe@@serm blagBry2Q: frahét. 100 fol d,
1000 fold or 5000 fold. If the cho; variant contains cert |n am 0 acids

that are (Hd8sirablé, S 8UEKH 4L @H@?B%WHFT T EETS RAD THES ’68[5 ""Tht r oduced
or a potentially iirmunogeniten si éuestatihdgecrasgenenracnittsdipay.ebieirgplicesed w th

mor e benefi ci al a”;n%oae%'c%q{aﬁgrhg%g%o@m,o%?e |Qéﬂ?1gé'@90e9"frgwy¢£1¥l heassgssed.

[ 0071] One may al so use this net enerate finity antibodies
froma fully humarcgsarientuaieTvoey ayye r%?ﬁ@anw@uﬁg%wwiﬂﬂﬁ il %PU%%%CDR
regions, |eaving thenRunapeditapeupsikecicAt=geibst = singie targatic site, Furthermore, in

contrast to conventional (polycional) entibody preparations which typically include
different antibodies directed against different determinants (epitopes), each
monoclonal antibody is directed against a single determinant on the farget. in

addition to their specificity, monoclonal antibodies are advantageous in that they



[0072] Due to inproved high throughput screening techni ques and vectors such
as the one depicted in Figure 1, an artisan can rapidly and efficiently
screen a conprehensive |library of substitutions at all sites in a given CDR
and/ or framework region. By randomy substituting all am no acids at al

posi tions sinmnultaneously, one is able to screen possible conbinations that
significantly increase affinity that would not have been anticipated or
identified by individual substitution due to, e.g., synergy. PARENT

ANTI BODY PREPARATI ON Tar get Preparation [0073] Sol ubl e targets or fragnments
t hereof can be used as i for generating antibodies. The antibody
is directed agai ﬁFyPﬁéy”ttrp% (? t%en ?@ggétwﬁﬁ éﬁg% W HE arget is a

bi ol ogi cal | y i npartrantgipoil ;yaemblmfan'mcadmma "Stdictdsdre oEractzectdn | body to a

mammal suffering | T oF: Yo I =TSTVIN SNy JidgLapeutic
benefit in that néa&%}jﬁasﬂ%e\?@%%l%rﬁnﬁgﬁesaﬂmp (E) §d5dé| roe%?)gsh a| nst non
pol ypepti de t ar ge®rtiboyiperead tsHe! odiegensijugd g WPV%E@F%O” Pithe R OPrY By

t ransnmenbr ane nol ﬁﬁy!d!beﬁt ol g\e‘ihl’cs@(}&@%%rbip @Rné hEaRdns wefboaiss &r geeoMttthd act or .

One target of the present .invention i d as the
i munogen for mak‘?ﬁ" eimv%‘é’al”@ Deﬁalat?d v Phaﬁ%ﬁbéagg,ribo%uggé ?eco i nantly
or made using syntMn techmstbpdse bFlkeet ma'mg@ﬁalr@ayb%ew I5eisps bl catEeeTE om a
natural source. ?)QR ﬁe@%éegﬁ%nwﬂa\'} 15% ﬁé@éjb&pthﬂgytﬁiﬂéd"ﬁﬂg’ih%w@‘fdés%ea

invention may include poi ypeptl es and_ poi ragments of the
i nvention, includPRECRBI T HPESEaRaIET 2% 4R @%ﬁﬁéﬂtﬁ%&e%ﬁ%ﬂy BT AR ze an
ani mal can be obtaistedsby standard reconbi nant, chem cal synthetic, or

pur 1 Cat]: é)rsl;( et ho&Qiﬁ“ rﬁ?ed" %r%@!ﬁ nokm\g}@@n 'éé.'%%m@)ra%t Dddrés%f:e%\fmcino i ncrease

i nmunogent Ci eén can be conj carrier I‘Ot ei n
Conmonl y used car rm@r»f@o %éivfﬁd@mtﬁﬁﬁ’ﬂ%iéch%’ﬁs YrifRpT s tﬂéfeowéW&Ser fatpet
hemocyani n (KW, t:fawp@bgmﬂbmrtakg@vm@ng.,sgmm@h&am BntCBSA) whaRdoti@k anus
t oxoi d. The coupl ed an ani mal e.g., a

nouse, a rat, or ?P%ﬁgﬁaﬁfﬂ”o?ﬁma’ﬁ |"t°i“or??q h8m§ﬂé'?1m%”°|g{r% P SR T tI%nown
adj uvants can be admmzesimemjmrtmnnmz@eamﬂstagzeaiytabOT@@a’ﬁflmata@Glsrmi@&sti on of a

strong i mmune r espansge ol yel@nal it hodies-L9ToLRAl yskanphaant | bodi es

are usual ly generated i n non-human manmal s nmul ti pl e subcut aneous %]sc) or
i ntraperitoneal (FRYSIPRPEEITHRST BFCF H@”?%'WHQ'OQ%P @%‘% a“l%s%f‘ﬁ‘)‘f‘?i%(tail 8h with
an adj uvant. Nurremwasaa@&n&armambhe nafmae Irhradriobpgu! amomm&bm@m@ﬁheesponse

are vell known i nihe-8Ld antgo%ﬁi PLTB)S L & LU DAL A0BkAGIogkiai! ar 0et

i munogeni ¢ conj ugat & eriVatives by
conj ugat e (for ral@l@r‘t%‘@nf(ﬁ%‘g €e), fyp@ﬁ‘pféb%’flov@FWEW”P@‘WH@E@P@W%@%

adj uvant @@ i nj eeIfHeriQrmtsheehS@éAMihQrbn'dn&ﬁﬂ@dﬁl’ré’fﬁﬂmda%e p%@nmrﬁeﬂsd @Id@rfatdohe
ani mal s are boost ed wnth 1/5 to 1/10 the or

conjugate in Fr eund®'&! PHREERPTRL & ﬁ’aije?nlty ‘%%vgf@u*ﬁ&’\a‘aﬁaﬁatsgf n‘]gg%ﬁ“ e At gt
mul tiple sites. Sensivettant bitdays Vegdre propbrey tagiheed Se agres bhdidn andoibdiesiser um

I's assayed for antihody fd é‘?ﬂrennm!' W%éa@r@il@%%ﬁgﬁﬂg e ﬁwagoéd' T8RS "host

pl at eaus. 100771The ma 1 an ant sel ect ed normal |y have a
sufficiently stromf i fg aleFHt t”;\/”?f@F ORTRERIY EregEPRen el TS AFITE Ot Re
anti body @y bi nd ‘trheshurBinadtt celghe or@@ﬁs@ﬁhitwwmmmarﬁl!ﬂdﬂdﬂ@ngﬁlﬁ!fmmtd 5n (Kd)

Saturati oﬁbﬁfkdfnéorgwm%ﬂ* J e Ot e

conpetition assayé:-‘)(@rgnqson*atjn@gwtmnb‘ﬁgs@gﬁg@n" of a cnllu,ar organ ism with DNA refers
to the taking up of DNA, e.q., an expression vector, by the cell or organism
wheather or not any coding seguences are in fact expressed. The terms
"transfected host cell" and "ransformed” refer to a cell in which DNA was

introduced, The cell is termed "host cell” and it may be either prokaryotic or

eukaryotic. Typicat prokaryotic host cells inciude various strains of E. coll. Typical

10



[0078] To screen for antibodies that bind the tartlet of interest, a routine
cross-1linking assay such as that described in Antibodies, A Laboratory
Manual , Cold Spring Harbor Laboratory, Ed Harl ow and David Lane (1988) can
be perforned. Alternatively, epitope mapping, e.g., as described in Chanpe,
et al. J. Biol, Chem. 270: 1388-1394 (1995), can be perfornmed to determ ne
bi ndi ng. Mnocl onal Antibodi es [00791Mbnocl onal anti bodi es are anti bodi es
whi ch recogni ze a single antigenic site. Their uniformspecificity nmakes
nmonocl onal anti bodi es nuch nore useful than ponCIonaI antibodies whi ch
usual ly contain ant|b0d| h [eco nlze %hva.% y Sg fegent antigenic
sites. anoclonallgﬁWP%z %%3%69”8 n%&@ ﬂ%lﬁ% HEQH?B}FH8W%}%EFWB first
descri bed by Kohl mmatonaln TheNatremuesd REG sed @5y he7H) Torothersay e lseearade by

reconbi nant DNA ngthedsen HQ03QLH sbc?!f?esf‘%lﬁﬂ!ngﬁ&%éfﬁbhpﬂay 8 HRUsE DAL ot her
appropriate host aninmal, such as a rod mruni zed as her ei nabove

described to eI|c?%W?Wﬁpﬁﬁgvt@%“Fﬁﬁ?mﬁpﬁﬁﬁ5@“%PO%W%xEéﬁﬁ%te of producing
ant i bodi e&m]hat Witd tespaetibi calahy a DiNddcohardcheniaimdtoe DAl setlef@rwhich is

i mruni zati on. %HRQ : AR Vi
Lynphocytes then g%ﬁﬁ#uﬁgéyk)é QF%&§§%E ngﬁgéng eﬁ%ﬁ?%@ﬁehﬁﬁgpﬁg
agent, such as poPV@tﬂVhéh%S@F9€@Pﬁ ?@*ﬁ@ﬁ%@a”h@hﬁﬁdﬁﬁﬁe@éﬁ@“%%ﬁ@@hﬁt
Monocl onal Anti boeﬂézresmptsla’ﬁId&@pﬁ@@o@ﬂ&oP@eg&dc@&wﬂp@] 55%31@& pégﬁcadem c
Press, 1986)). [00811The h é#@#t us efare g seeded nd dr own
in a suitable cul ?W%”Cﬁe&‘u %Srféf‘ LY O %?t‘?soar? 58?“%%%“

subst ances t hat nhﬂbﬁheEhemQWUmrhamrﬂ@umwn@am%@womﬁeeuﬁﬁmgedoeearental

nmyel oma cel | s. FO a%@@bt@aae pfartst:i@eor%;@ L abtemielPPRiGEkSoh@Gk ke gnzy me
hypoxant hi ne guanlne ph 05 ori transferase (HGPRT o PRT e culture

nmedi um for the hyB¥ HeHd P?ﬂl%ax??mﬁF®WEWﬁ@F&B‘”H?BB%EWPW“W@a”ﬁﬁtnopter|n
and t hym di ne (HAmostrgehdztta or BESsame @stamibC Midaray erttnd Bencgreontih irofe

HEPRT- def i ci ent Celel e? ef:fcgrcrnedi @h "%h@ Ct%\# larse s%%ee ”'%Qsossg dt hS‘rEth %
efficiently, supp8 ELPRETS gﬁ”tevel 8uct|on o] hii Do d by gt%é

sel ect ed anti bodyapihedigstitgs e’@lm@t cnatmow eses deigi of veagor ttdovaevﬁeéheuwe@@eh as
HAT medi um HumansmehRase @Biddé@jbﬁ%*déw&ﬂs BakehbRMHRHeER: Gl iladr: NRSIchave
been descri bed for the roduction of human nonocl onal anti bodi es (Kozbar.

J, immunol. 133: 23861 fﬁb%ﬂ)m:@W6ﬁeﬁPm@P“§ra‘ Monocl onal Anti body

Pr oduct i dnodFechni ques:parrdicAp@inirclaenomsss" pefers kP88 s¢dvaneel nebDedekrefgr tHenc. , New
York, 1987)). [00GZ}ALer, rQet@ga!rghrtmgelnt%s?gageauéyn@@teta fedd hat pr@t%uce

anti bodi es of the sired speci . andi or act|V|ty

cl ones may be subgﬁ%ﬁeH@HVqP@hﬁt*ﬁgmﬁﬁPuﬁhﬁﬁIﬁW@é@Hﬁr@é”éﬁﬁﬁgW@WWfby
standard net hods (fpdiagptiMnioeh apakicAnddubed s a Mckhied patisy ard Practi ce,

pp. 59-103, Acadeab%HPress 198@%@%0@9{ e.cu I an@ls pur pose

i ncl ude. The nonoclongwccmt i €< secrer@“%wspﬁ@ammhagwj%%Eate suitably
separated from't heHWF@@r%Nhedua@mswuafehvemtemmaleaqiwm@gIoe@"atblv finksd to

purification prOC%ﬁMﬁ@§a§&&ﬁpﬁ%’ F@%x %%B%@astHﬁ@hﬂeAéﬁﬂhﬁﬁﬁsﬁma

hydr oxyl apatite chromato ectrophoresi s sis, or affinity
chr omat ogr aphy. [GB%@]%ﬁ%t%ﬁéﬁ(B?&%ﬁet%%g%ﬁb | RIS 'hPP%@?&@“‘Fs‘U TEEar y

i sol ated and sequeagedsaisit afecony eatdcanah cpihocednes of £dithspmbyindist g

ol i gonucl eoti de pr = ly. to genes
encodi ng t he heavy %%%1? Efﬁ%hégﬁggg%ﬁﬁﬁé ﬁ%ﬁ%%ﬁgW§ﬁ9§%%%g@éﬁ%s) The
hybri doma cells sé?%@“&%Daﬁ@@%@ﬁ@tﬁﬁ”§ﬁ§hmDNN?bEﬁ@%ﬁﬁ%6P@$@Hﬁmﬁﬁe@INA may
be placed into eXM&%&sbﬁﬁh %e@tt@rmtm @rhlaadsreetehemwt 1a8shenined: ihpie thest
cells such as E. ¢ inese anste |'s

o & RER 5T ohS 06U RS € 6T RGOl Brial T NOTeE T t he
nyel oma cells t T yrit' hesi cl on antT bo t he
reconbi nant host d@%tscvfbelﬁmmdal@@Gnmymbetﬁn@wﬁleﬂmﬂﬁﬂ$dewah§ke9bby
substituting the cading.sequence for human heavy- and light-chai n constant
dormains in place of the honol ogous nurine sequences (U. S. Pat. No,
4,816,567; Morrison et al., Proc. Natl Acad. Sci. USA 81: 6851 (1984)), or
by coyalently joining to the immnogl obulin polypeptibe. Humani zed

Anti bodi es [0084] Humani zation is a technique for making a chineric antibody
wherein substantially | ess than an intact hiiman vari abl e domai n has been
substituted by the correspondi ng sequence from a non-hunman species. A
hunmani zed anti body has one or nore am no acid residues introduced into it
froma source which is nonhuman. These non-human ami no acid residues are
often referred to as "inport" residues, which are typically taken from an
"inport" variable domain. Humani zation can be essentially perforned
following the method of Wnter and co-workers (Jones et al, Nature 321:
522-525 (1986); Riechman et al., Nature 332: 323-327 (1988); Verhoeyens at
al ., Science 239: 1534-1536 (1988)), by substituting non-human CDR s or

NP~~~ r



maki ng the humani zed anti bodies is very inportant to reduce antigenicity.
According to the so-called "best fir nmethod, the sequence of the variable
dormai n of a non-human anti body is conpared with the library of known human
vari abl e-donmai n sequences. The human sequence which is closest to that of

t he nonhuman parent antibody is then accepted as the human framework for
the humani zed anti body (Sins et al., J. Inmunol. 151: 2296 (1993); Chothia
et al., J. Mal. Biol. 196: 901 (1987)). Another netho& uses a particul ar
framewor k derived fromthe consensus sequence of all human anti bodies of a
particul ubgr " Th rk y be
used for severaloﬁg?ﬁg %r@ﬂéo&mn ?g SWQ%QEIegy%&§%Q%bLm%”§%HnmEﬂ% Nat | .
Acad. Sol. USA, 8&gldiaBgngngopestiyrdsara asimaid neniMmanmyiase. andBee, 2623

]g199§)h) Anfj [ b?dlépc!:rfs@grﬁ%ﬂérﬁnEQO%Q}\JQBb?Uﬁor%_&QBé‘ctb%@r@ diaVe been gevel opted

or e productli nts raditio ragnents

were der FOSA vi a BF BUBATY T HFGE S POR G eI ebe %?%%&P@Qp e g

Iviorinoto et al tqabwﬂnmef@d;ecao@oh@mmWﬂag‘aﬁdm @phmlp@abemiéé hezds 24

107-117 (1992) an q%u%w?éyb% %bxd& arsigﬂ)x%g'ggq%‘?s?whéprag%%ﬁ» é))ﬂanﬁg%\ﬁgr these
W uced For

fragnents can no irect r econmbi nant .

exanpl e, the ant |Y5%ﬁ§”°ﬁr5§@1’9é'h%@hé}'§ﬁ*5@eﬁ %1”@‘*@63 Wi oA Oéfﬁ? Pﬁwf%age

:c ibrary. Al It er ngtﬂhﬁ@;blfyﬁp@ EcabdieabSiofis agrenyse e%mabw dhtheatdogs recover ed
romE. coil and ¢ cou n. ments (Carter et

at., Bi o/ Technol o %g@’ﬁ%q r%?&("%gg%)"r)em c“éo%gia% a%?%poi)%o%’@s g nara“E)ach

F( abl) 2 fragnent éﬂa‘@a@i ‘qget § Folratasy r@ﬁlf&t@étanﬁym‘fuabmé?t‘e@@haﬁowa&% macwél |

culture. Qther techhkguese=hor MﬁneﬂraQQM@tSJDQan@fasﬂMx!arQ&Elé’lm sRgrentgsw |1 be
apparent to the skilled practitioper. i body of

Chorce is a si gl EHAFHEEG TP/ SGREREY (SR F P Por \GAPBRECbBpt P2l Ton O
93/16185). PREPARAE))OM=CFm¥ Gd a@\EFL-HeMWYSWI\FEEBQUJEBT [a@cd)%]@@nﬂlﬂidtelae par ent
anti body has bee’lhér&%%bt ‘:@adn Qtn:}d Mﬁi%eﬁtﬁg[’ 9)939{& él%%e*sa?g}( ’L‘Hd%‘ r%r;SeenS' dues
may be altered in on evarla gi ons

anti body. AlternatfRie] s é*b’c@?fo‘ﬁfﬁb@ t9-o e B@ﬁés éﬁtt}%)‘ &'a8epst g fﬂhﬁr@ﬁ@ of

framework resi duesghBatinb@d rt‘smmc(e@bm nmtda&axﬁ@rr@aa;m@ﬂftsltb@w@m@amgzhese
result in an i rrpr ovemant

|n|t i.bod

exanpl e, for aISEmpEQgW51(%m%?PWQ§¢% %FCP T8h SP§%3%8 %J%ﬁ%ify

i ncl ude those \A,hltbd‘u sresrooY e éot ihyedingdhd arvyesedinT wtitifeof (bANTE metecdt.. Sci ence
233: 74713055’1 (1988) iord M8F a6fer Wl dhLLif @6 EJ@@&Q&M BRtd-0n @f CDR (ChQxhi a
et al. . Biol. 196: 901-917 (1987)); and/or participate in the VL-VH
|ntm¢ace(EP23§%@WWWW@%§@?%&&%9 @?ﬁ%%ﬁwmg%@ﬁﬁqﬁm%ﬁ or nore of
such framewor k r egtien, a.esirtiredotedtt t=delimeydnelenhasteeaents fraddetdendi ng
affinity of the f Y ter 8 ations in
t he anti bodi es’ 315‘&1;50@9?%{%[,&8%E%eéfdég‘?%mae%%é e E%%%Tat{c%%g é%)gét%i Z%tl ng
substitutions t haft”eﬁicﬁtfaéﬁ'aé@rgﬁ 7 ’ﬁt&béh%twomwupﬁ@r pongoR et Wi 'F’rﬁ?tﬁ‘t‘faﬁl?}l ng,

e.g., (a)dske str,umsua an fn 15hed Qﬁ)és%pfﬁ@éds%ola%lﬁ@&@%dtﬁtbhﬁmi&ﬂ*@%w@cfod&he
substltutlon f or @1 sasee nformation

charge or hydroph?j il %?nﬂ’f“‘m CHGIR: l‘ﬂ *ﬁmﬁgﬁg‘ Stogcg)a%alse%?rfcé‘m%??g[(c) t he
bul k of the side ehdi includMothes® fiseed edriiaie oseristy tfutdse sy whitttolenies |
exchanging a ”E”bﬁésstooQ&%ctPerteQ?éE &!a@ﬁ@?ﬁoi@é&yl%ﬂ@&@%Bsyé'{yrgt%spo!yvmy

[ 00891Nucl ei c acid 'ecul es encodi ng am no acid sequence variants are
prepared by a var?@P? Sﬁﬁfﬁﬁdg”kﬁﬁﬁﬁm?ﬁmWﬁ@Sé#@°mWﬁ§§§“W§FW6d§“ﬁﬁ@fude
but are not |im tgtst e&n whivgoatcel wolc gessredpiateet dians islsta]?mﬂhvémtciedl)nn

mut agenesi s, FOR Ut i mut agenesi s of an earlier
prepared vari ant gg%ﬂﬁ§0ﬁkwgggmg&§§5hkg%f t he speci es-dependent

ant i body.[00BHe pre*%ﬁeédﬂefﬁ@t ederoridgesepgt idisgropameant § cprgitign or diseass

ol i gonuci eot i de- npdisat @%r§&éﬂz“l@9dy$he avarpe@ru&@rrhn@asbﬁwe%ﬂé@ny {f-he anti body
variant will only have g%g égéa g : gge re . resi due substituted,
e.g. from about t{5¥g g ﬁ‘%&ﬁ%? dﬁbﬁe§%ﬁgP?ﬁutlons

[ 009010ne nethod for generating the library of varlants is by

ol i gonucl eoti de nedi ated synt hesi s accordi to the schene depicted in
Figure 2. Three oligonucl eotides of approximately 100 nucl eoti des each may
be synthesi zed spanning the entire iight chain or heavy chain variable
regi on. Each oligonucl eotide may conprise: (1) a 60 amino acid stretch
generated by the triplet (NNK)20where Nis any nucleotide and Kis Gor T,
and (2) an approxi mately 15-30 nucl eotide overlap with either the next
oligo or with the vector sequence at each end. Upon annealing of these
three oligonucieotides in a FOR reaction, the polynerase will fill in the
opposite strand generating a conpl ete doubl e stranded heavy chain or |ight
chain vari abl e regi on sequence. The nunber of triplets may be adjusted to



screened for enhanced binding affinity relative to the parent antibody. One
comon net hod for determning binding affinity is by assessing the

associ ation and di ssociation rate constants using a Bl AcoreTw surface

pl asnon resonance system (Bl Acore, Inc.). A biosensor chip is activated
for coval ent coupling of the target according to the manufacturer's

(Bl Hoare) instructions. The target is then diluted and injected over the
chip to obtain a signal in response units (RU of imobilized material.
Since the signal in RUis proportional to the mass O immobilized nmaterial,

this represents asd-88@8 vwaf ah@mkild 2edrbaitye) siensdid LR i@Nntbang®@E ri X.
Di ssoci ation data a obtai.n kafti +1-

d
(st andar d deV|at|6%W£%Eﬁ@@@’?Eﬁ@ﬁ%@%sﬁﬁ§gwagwﬁfﬂ“yTa@de?zraFéﬁ%%Hﬁtant (k5)
are cal cul ated f atcpeaetmaiss eof aioﬁ@aﬁergl@sv@e sanels photidiexiceasorgitibueict i on . of
protein concentr %Eép@a?ﬁ&% AL Al de byt g %e@st&rﬁgﬁ@g@fl@s 85808 ridichidn) is
Equi i brium di ssociati on constants f bi ndi n 1, s, are calculated from
SPR neasurenentsE§§°W5TﬁﬁﬁmdiQPﬁdéeﬁﬁﬁeéﬁWﬁﬁ? |un1d|SSOC|at|on const ant,
KID, is inversel yGe[%eraF Ejgrgﬂdb 49 koff, an estimate of affinity inpr overrent
can be made assumn he~assoct atl on rate (km) is a constant for all
vari ant s [06f0094] The swélsgl Pt PapNE @niicdu ey $F DiEPEIRdhisgh taehPifvastayalipalg In
optional |y be subjectgdd.0-0ResQh ABES JSWI{AaeEﬁCQhI@J’-@gaIYQ@L }&ﬁé{nthl ty assays
to confirmthat the antibody vari ant afflnlty

in
still retain the d&&p F‘Fedmﬁ“??éjrséﬁéﬁf‘? @g‘%\c—%tf’? F‘B‘HT‘%EQ%I%}F ar&)@&ﬁ%lbgg "Mt he case
of an anti-tgE antishodys fobmvenmagctiscy. eesef deecriphiosert hasiblel etestiendirng of | gE
toits receptor hj I ~anti body
Variant retains CHAHR TR Rt TRE TR it G MR rEReaRa MR Ay
significantly hi gﬁ#eﬁafﬂﬁﬁﬁﬂ% ﬁ@yﬁarﬂemra@ﬁu body. [00951The anti body

vari ant ( §)es80 Se|"ﬁ‘ﬁétaﬂﬂaoﬂ?é/nlhgmﬁldﬂhﬁ%ﬁb@Gte'ﬁrﬁhédlpﬁrtohﬁzl’geﬁ@dhrﬁd Sabh engyof tenti mes
dependi ng upon the intende Such D lfj r%ﬁl i.ons may

i nvol ve further alte&rarit g‘ﬁpr(?fse? &g {ﬁrh 3c Edan Jhente’® i eme

het er ol ogous bol yyegtidatel sl anelsoe.¢c oveat @it E\rﬁ;dt@f@%afnweom %@dmrwutmose

el abor at ed bel ow. g FQLSX2IPLEowRRYREYS bR A8 chES1 PHeS NGy iHtabyed N

mai nt ai ni ng the proper conformation of the antibody variant may be
substituted, gendfaft¥o%ith serine, to inprove the oxidative stability of

t he nol eqodae} and prewento abesdiantvrehoss th emshmmgar doamneee g6 liyase (vaikh olpsit ei ne
bond(s) may be added tQ th L ¢ ticularly
where the antibod nalnsg O?EQ g tg'ﬂ, h%%ﬁ}?{v Fe%edt ﬁtmascseas%toggknl»# LXs &%g EVECTCRS
0096] The i nventi o‘flﬁataiil°§<z§lbﬁ?idvf\d*e§die§o$ @t@da’f@méflaéi*% &eidPrene oditAg an anti body

variant as di scl osgdr=hey, eam».,armeeh@mwamﬁnhgsga p@nlb% p‘éﬁﬂﬂﬁ{ddsl\lﬁ@ﬁa&mr nucl ei ¢
acid, and reconbi nant techni ques gro ucti

variant. For recofbPifaREPABE theldeOTS?Ed heMERt ao%*?ﬁ';e% r%“‘:twy ginﬁs annucI eic
acid encoding it ésopsoliatred. apitbriits &ret ledtinorefioitactiedbiivaty er ¥ eororg $for
further cloning (ﬁgpdraﬁeﬁbge%te%@ncggtetti@a%@y ek Ae W@s«%@rﬂad%nencodl ng

the antibody variant Ts readily Isolated and sequenced "usi ng conventional
procedures (e.g., STEFeUSINGGSPHEATEPRDIT TSP KEBES (™ dr ¥ =caPpabIe of

bi ndi ng speci fi Ca{hla&éthteﬂsp@a%& mamne@ﬁalmaheamwamarhmgmwmh@ ns of the
anti body vari ant) 9 ve | - onents
gener ally incl udeadmLmltc.t rnlj {;h & 59 %s fb\uDD% %3 %’es uulg?aayﬁeig% L’IE{R%\B\A ng: a
si gnal sequence, amasg, |Sg¢"naso“f7'°$tep135rf©5t0igeﬁ DapPRS. dﬁmmﬂzee Al RegedgRees, an

enhancer el eﬁent,o@sm%@@l&eﬁm a»@@m éerads&fé etdwncatewenne%%p&equence
[ 0098] The phage ex re55| on_vect or 'g i.S conprised of a

comonl y 88 37 BF a%tﬁddNiSIaitgpg 389\?5 @%Ji‘?éhef P S‘?Pit Wé "gREY 8t °on si gnal
for rapid secreti genemmm'sm:eem WG civiears anthdrabsrohoer pprioeingy fedinagerget
specificity and mah gRl.oAll Lfcby, ol 9°ceﬂ-[ r%s%%cfrto Al nd0Gs 10k s Line
entire gene U seq Gence. ere 1's no on t surface of the
bacterial cell, meO‘"F”éEi H@We?rhé“elﬁ%%@dé(raéd §%t§f@t é*EF qqa‘la%estqqgmﬁgppquaggm c
space. Al ternativel y, the Fabs coul d be expressed in the cytoplasm and

i sol ated. The heavy and |ight chains each have their own viral secretion
signal, but are dependently expressed froma single strong inducible
pronoter. [00991The vector in Figure 1 also provides a H's tag and a nmyc
tag for easy purification, as well as detection. A skilled artisan would
recogni ze that the Fabs coul d be i ndependently expressed from separate
pronoters or that the secretion signal need not be the viral sequence
chosen, but could be a prokaryotic or eukaryotic signal sequence suitable
for the secretion of the antibody fragnments fromthe chosen host cell. It
shoul d al so be recogni zed that the heavy and |ight chains may reside on
different vectors. A Signal Sequence Conponent [0100] The anti body vari ant



si gnal sequence chosen was a viral signal sequence fromgene IIl. For yeast
secretion the native signal sequence nay be substituted by, e g., the yeast
i nvertase | eader, a-factor |eader (including Saccharonyces and

Kl uyveromyces factor |eaders), or acid phosphatase |eader, the C. albicans
gl ucoanyl ase | eader, or a signal described in e.g., W 90/13646. In
manmmal i an cel | expression, nmammalian signal sequences as well as viral
secretory | eaders, for exanple, the herpes sinplex gD signal, are

avai l abl e. The DNA for such precursor region is ligated in reading franme to
DNA encodi ng t he ti body varian n pl,i t
10101] Vectors usu%Fefm %'8&/ Cegumqu%%@%”%%% anogr(émrﬁg M ﬁaﬁ@?ﬂ%”na 3\2‘3{1‘ he
vector to replicate ufs‘m Bne-oy). Avrfetiselrevedd ’fm)@?tm&t'?@l 4o ‘BB HEITEFE Y° thi s
sequence i s one thaty enabl &8 rktbﬂﬁsg%gta%suﬁ 0f e RhieE aietgy Rdepepgentby: of the
host chronosonmal DNA, an n es origins of replication or autonomously
replicating sequeWEé%’soc‘%W‘@@% "HF& wel | known for a variety of .
bact eri a,jpgsgast,, amthiningusese oTtre atibgiyis aherabptirvactod Hrompdretphasm d
PBR322 s suitabl getér%mngqg iong{@ghe?\gﬁr&ila é{r@ iotb%gh%{é%ndtcﬂ?fr&p 1Rl c%r%m"@eo“ gin

is suitable for rrous viral origins (Sv40 H}/

adenovi rus, VSV OED%PWP C@."F‘%%B%éf W‘W@F'Q%%ﬁr@rassﬁqﬁe%m?éﬁ% Ug dr pigding
General ly, the Ortogheﬂsc@&ﬂd’ﬁr@bﬁ ciad ih 6B 2 S0P amEntof bsaftbbsyieeitteehifiar, fearmal i an
expressi on vectors VAO origin G Db because it
contai ns the earl §”é§ §@rf’)md t&eges%rpigc%fz%%%%%eéﬁ ,%O,Jﬁg\%ml%gél 2] Vect or s nay
contai n a sel ecti owogeneg pr igbsuintesiieds @néfefla@@ﬂafb@%Wﬁklé‘lmatﬂ'sy‘m"%farhp

sel ection genes e@@é?&%%%%@%cﬁlmtree(ﬁmg%&rﬁr@raﬁu@@l stance to antibiotics
or ot her toxins, npi ci | xate, or tgtracycl i ne,

(b) conpl Effht au>\<’6‘ﬁ‘ F%}Wﬁa@ f?fé?si %reéWEF%Vé e”ﬂ‘rr]]ter(aﬁtjonw’ﬁlﬁﬁfc%‘irb €8T "Hutri ent s
not avail abl e frome=corgl extiaeddiacules Fost, DhkeVoenk Ce®8d] FigerBrediakpime
racenmase for Bacil,.i ] X e izes a
drug to arrest gr(\ﬁfwe%a%d?é]bgé;h@s]l?\m? ?E?A%Qiseéggﬁugg%th’g% 2‘%2@%5%%3%2@@ ully
transformed with aishesionsroliengeniersr 58N ee™ENBHO EF KOS IigFdr ug

resistance and thuygogsEabiave: 48R Seleasd ¢ bf%ﬂ'xéh%loﬁﬁébr p&éﬁ@iﬁﬂne%mﬁi B}UCh
dom nant sel ection use the drudqsfneor’rg% ycc gnag% g a%le",fa nd .
hygromycin. [ 0104 RAOTHEF "WRAMS &50f ' UFd%BIce® s% % e’ ers' 1 or
mammal i an cel | s arf@otshesestchbdn wiladdug. t he i dentification of ceI | s conpet ent
to take up,the anti g%fﬂanh'fﬁljo %rpocﬁ&:’s%:l §W!hor@%e%ﬁauﬁaw@ dh &%ré@t&ﬁse

net al | ot h onéln 1 a ref éra ri mat e netal hi onei n genes enosi ne
deami nase, .ornit meW@SH@“c@F‘BW%s’é andge. “ioﬁTO(ﬁ?P%”F 2BX & %ﬁPté’rs ‘%Vé’lvfegm

transfornmed wth theofdiikRnael eetditegengsaredisiifs biordestyHidhednitryaasl t uri ng
al l Of t he tr anSf Or rran mnlwa%‘d aC%Cﬁ’l?IFLC%SLéBl_"%_%E\% yiéh§uor§)0my§}o%e%é%gtc%ngxat €

(Wax), a conpetiti Verant ri ate host cell when
wi | d-type DHFR is @@ﬁpmye@”ﬁl distartres GLABSE 9 )ePe"t?@é?%/b MOy EREIMYS ne
deficient in DHFR ackixhb Yiosd &ré@i@rﬂ*@\l drefdrati: é@dr}éns IBQ)&&urCﬂ*ucs ok P@bidsenl arly

w | d-type hosts that contain end 0 enous EH R[{? [ sf orrrg ar. co- E‘i qnsformed

wi'th DNA sequences %W@S“@i%‘éepé’ﬁtmﬁ ?O AP Pt be@' PE 37 BEEFK TARE ahot her

sel ect abl e mar ker 1smehsea®n&mtn@gtajp¢ﬂmm@g@ﬂ scphasphotransfer ase (APH) can be

sepected Dyenel | G5O ind ByfIEg g&%emb@e PERGAS S RELHOBRARMavdrBHls L e
such as a 0

sel ect abl rker cosidic _antibiotic cin,
neonycin, or GA18.eeUeS:s DPH‘@“” NCP b‘ﬂd‘%Bari@Q"’) The ORWEN%S&“F%%’@@’QS%S@ i on

- gene for use in ye@@b nd} 8§ ¢t hecd SrRluicgen@IrpreRe Bl oihbr tdneolyeasti.4l asntha Yr p7
(Stinchconb et al ure, 28 79) ) I a

sel ection marker f8f eﬁsi:\ﬁa‘f iaécﬁ%&%tepgloﬁl%og) yaa S-g{g%f”ytﬁl\ bgres{'ﬁf ;Fbrqgé!%r:jst%% to grow
in typtophan, for exasphesnsAROS, of ‘El‘lblﬂ’fm?m%af@ﬁavpﬁbl&-@ a%ffﬂ*?éé“”d@ﬁnetl cs 85:
12 (1977). The preggpcg of the trpI | esion in the yeast host cell genone
then provides an effective environnment for detecting transformation by
gromh in the absence of tryptophan. Simiariy, Leu2-deficient yeast
strains (ATCC 20, 622 or 38,626) are conpl enmented by known pl asm ds beari ng

the Leu2 gene. D. Pronoter Conponent "



[ 0108] Expression and cloning vectors usually contain a pronoter that is
recogni zed by the host organismand is operably linked to the anti body
nucleic acid. Pronpters suitable for use with prokaryotic hosts include the
phoA pronoter, p-lactanmase and | actose pronoter systens, alkaline

phosphat ase, a tryptophan (trp) pronoter system and hybrid pronoters such
as the tac pronoter. However, other known bacterial pronoters are suitable.
Promoters for use in bacterial systenms may al so contain a Shine-Dal garno
(S.D.) sequence oper ably linked to the DNA encodi ng the anti body.

[ 0109] Pr ormt er seq r. @addst gukaryotic
genes hal&3lan A‘I*"HEE ‘"cha% t%m!% é@pr&g‘rn ro")@(]lzar@tf%% mbérEht‘:‘%‘f%(?)é E)ases upst r eam
fromthe site V\hreaxetammar&mclomwwfidéﬂqsrw ”t'T’&te@EP fhﬁ\ﬁé?fﬁ’e?ﬁi@fé(q@éh"‘&ﬂs‘f nd 70

to 80 bases UpStthsém.r%ﬁ%tah@@tqatztju@famtnbaamrtmtarmaohermdmgéﬂ@%I s a

CNCAAT regi on where cIe tide. f.
eukaryotic genes? i'”é’rec';tt"‘n"D AW&”@%‘&WEH@{ t”ﬁ}gtregﬁngb ﬁllgﬁer%r}gjm ﬁ?or addi ti on

of the poly A tamergf@fetmm&due@fao:rrawmonmﬁrgﬂag@w@aé@mw?cedtmv%
sequences are su1utrtg1€hl mEFﬁ‘g‘R‘ta@Oq thgE@,rgmgﬂé)hte@a&mg&@@mubj@ta&ﬁS

[ 0110] Exanpl es of” sui ronot or sequences for use with yeast hosts

i ncl ude the pronettgeswi e g@aﬁhtﬁ?ﬁ%’f%l ycerate kinase, or other glycolytic

enzynes, ,seh asrenebase, h;@l mf adttdedwmle‘ersbp,hmrmhmwgwhwmmﬁa@@t

hexoki nase pyruvat e _decarb 0 i inhar. or &t least
gl ucose- 6- phosph#tig” isfbt‘?ﬁ?tfgg% 1§§§d m@% %ng e%gt?atgt&zt zrﬂﬁﬂtﬁggg o Og ! ;;I e

ki nase, tri osephesphatlgoiddiner egwsy bph@ h%@oﬁéﬁ%@g“%ﬁﬁﬁtfﬁém
gl ucoki nase. [0130%%%& Neast PHRNBLET She dreoranBaricaduciibbiedipy onot er s
a

havi ng the addition advant age of transcription. h
condi tg i ons, are CRENPIGRBERTC FEYFONY dFB?”% r!oftnﬁorlma ﬁélﬁéélenggée%ggﬁ

i socytochrome O, sp@ody.phosphatase, degradative enzymes associated with

ni trogen netabolism 9 Vehiad detysiev3rphesphaheody

debydr og&ierde, h’&ig ”ﬁg?trt%s%rtéga @ﬂ@%{)‘ng @%ror rrgl tose and gal act ose
utilization. Suitablves We&”@‘t’@ﬂ étﬁ%F pronoters for use in yeast expression are
further ﬂm@rl bed, i n &Rafdg 6r5§atect\(@8e8;$ar@tﬁbtamgr$vh&h$mdam tadviantnigesus| y

used wit ast prom)ters LO1121A B3T3 tQrs in
mamal i an host c el PIPEHHt ?%\iyla&d ty Qraquag-{a%%%waggp?gn%%g%%y%%tbg ed from

t he genomes of vitradsies! smshorastqgmwmfﬁw@'@{ﬁ afwrp@s@swr@agmad@% rus

(such as Adenovi rys,2),.boviae Hapidhame, Vi rus, avian sarcom virus,
cytonmegal ovirus, a‘retrovirus, hepatitis-B virus and r’rg&em %ggg@ty Sl m an

virus 40 i{08V40), #%ronvetias 8If‘“66‘8‘ﬁi§kﬁn%"?ﬁ‘f SERCHEGIST er f he "act
pronoter or an i Mg bkd-fbips omdraerpibte srnbeat- §h@@lmptﬂt%t’fﬁt’ afs--

provi ded such pronoters are Sk 68L br tay@t)ag&

[0113] The early a i tta $5% P rmg{my?rsb&ﬂ#a%t E\h\?/%g%\???use alre c gﬁ g{ﬁ%ﬁy

obt ai ned as an Sva4oOine st FEIS@P??D\HCBF?%%H@d‘t”@%’é?et&’l&@‘ m&Hﬁt”ﬁY“h h vi ral

origin of replicatiemnoHhegl, réttiemnateﬁnpﬁ@é typspr eambes mofure hehtmrttm one
cytonegal ovirus is convenien as.a Hndl Il E restriction

fragnent. A systeﬁ‘?”l‘%?“eékﬁtaégg%ﬁanwﬁem fraimal i an hosts using the bovine
papi | | omegoydsy Us as. a veetetng slindirg of arsetn) malun@rarpan 2miGs. 20k, WPFIARES A

modi fi cation of thi eac§é§ SQ%%IR%%M @hec-'mal?@&%@ rdN@om# 5086k By B
Al ternatively, huna eron cDNA ha een exp ress:ad |mr%tongus,%R%el | s
under the control amﬁ’m@c@htﬂﬁ?%mlﬁ‘éanﬁi%%r‘6T”E‘)W6tm P MEHEFFEE ST npl ex Vi r us.

Al ternatively, the, "hQM"Sa}S@Tr-‘@‘QTF&SErMIoF &7 conien aiemmsm@laﬂﬂ@p@fms @%mar@ég édsed as
the pronoter. F.Enhancer El n r Lgﬂxpf a. DNA
encodi ng the antlﬂgﬁvcﬁﬁaThW% ?%@@ﬁﬂﬁgnﬁnge}g$%§%xg%8§%hg?% s often

i ncreased by . i nsertienspddpr Bihanigds @éﬁ@éﬁ@flqﬁ%“‘jtaﬁ%a or°. dl’”l\%ny enhancer
sequences are Now Knawn.f &Qm Rl a8 rgenes« hglokinne elastiasesnealdumi n,
a-fetoprotein, and Insulin). Typically, however, one will use an enhancer
froma eukaryotlc cell virus. Exanples include the Sv40 enhancer on the

| ate side of the replication origin (bp 100-270), the cytonmegal ovirus early
pronoter enhancer, the poiyoma enhancer on,the late side of the repiication
origin, and adenovirus enhancers. See also Yaniv, Nature 297: 17-18 (1982)
on enhanci ng el enents for activation of eukaryotic pronoters. The enhancer
may be spliced into the vector at a position 5 or 3 to the

ant i body- encodi ng sequence, but is preferably located at a site 5 fromthe
pronoter. F.Transcription Term nation Conponent [01151Expression vectors
used in eukaryotic host cells (yeast, fungi, insect, plant, anima:, hunman,
or nucleated cells fromother nulticellular organisns) may al so cdntain
sequences necessary for the termnation of transcription and for
stab|I|Z|ng the nRNA Such sequences are connDnIy avallable frontthe 5'

—~k I A



SELECTI ON AND TRANSFORMATI ON OF HOST CELLS [0116] Sui tabl e host cells for
cloning or expressing the DNA in the vectors herein are prokaryotic, yeast,
OF hi gher eukaryotic cells. Suitable prokaryotes for this purpose include
both Gram negative and G am positive organisns, for exanple,

Ent erobacte,ria such as E. colt Enterobacter, Erw nia, Kabalalla, Proteus,
Sal nonel la, Serratia, and Shigella, as well as Bacilli, Pseudornonas, and
Streptonyces. One preferred E. cal/ cloning host is E. coil 294 (ATCC

31, 446), al though other strains such as E. coil B, E. colt X1776 (ATCC
31,537), and E.  colfMR110, t(néi;%ti%ig@c%%)ea@rtiaosaagabaieem@m RXAIPles are

illustrative rather than | imting 7]1n addition to prokaryotes,
eukaryotic m cr oS8T e H e 8Ty Tfé[ﬁ%tsoqys"“?%%le%cie §YBREE S ar e suitabl e cl oning
or expregsspn hosts fansanthdodyoessadiagr veebt s hoSaewy had/omycesain

cerevisiae 1S NG AL, GOTIRM YoA1300nRIMB0CSOURL tt‘?euiléﬁnt}(a%t ! FRugsRy

m cr oor gani sns. Howe trains are

comonl y avai | abIFéiPéﬁﬁi%thB h@ﬁ?eﬁﬁRHéU@hdaﬁL&Q@%sﬁé@iﬁ?W@ pant e;

Kl 'uyveronyces; Cangi dar: Inichases ra; 1, Neur 6300l ares, ass@; Frand Fhisk anent ous
fungi such as e. ur os

enicilliu nd Aspergillus
hosts, such as A%Rh%dﬁrﬁﬁgﬂﬁhdﬁﬁmsﬁﬁESmeFH%Tgfgﬁg?gggéhﬂgéwﬂd?rYs for the
expr e_ssi on of gl ybmsyécafee@sahm%bmht@s?) ardehel @DRsacbrbseomhavdtancePRupar
organi sms. |n pri iapat ani®RYy Bhahel, SUkAEYOL Gohebdntitld dES;d-sator kabl e,
whet her fromvertebrate or Invertebrate cul ture. Exanpl'es of I nvertebrate
cel I's include pl dBBVYAENISREEREeSCREFAEEdYERYTE et al ., Bi o/ Technol ogy 6,
47-55 (19R86); M ld er ®ireslngth{Goret biaidiagigmeesn imrgpeSt how et talse cedss Vol .
8, pp. 277-279 (P ublishin r 1 592-594
(1985), Numerous §g Ig]ttpe Qrget are s'gee#%§§c)t D\I\//(g\?%aaméngagﬁdmé%gy@ &on% %‘tagt
per mi ssi ve i nsectbiffogth sewidr ¢hinohehibs peregiueheads Spodoprieia- frhﬁigpfp"eﬁi‘ida
(caterpillar), A%%%@é%id%a)wg VQWéalt@strnfh%lr@%Qgﬁxsﬁoeéibi@fcﬁrﬁvlbarfed Yo, and
Bonbyx nori have been identified

transfection are fBWf?fEia;ﬁ'ba?tih.Pr%%F%y gréatﬁﬁggt“ %gfci\fd 181\}/5’?‘3 éﬁiﬁr}dﬁ Ohﬂqodgr apha
catifornica NPV anod. the Bmeh vstaratoniads doabyamimpadicsNRY areamdegach, suchuses
May be used as thg o fs, fi5 Sl AGE00 NG RN J dpcro%a@gi@ ihYRALAC e,
particularly for tr ection of Spodopt er a Fru i perda reover,

pl ant cells cul t UPes a§FNCCistds GiRY béé‘?ii*ﬁceﬁ)tﬁ’tt*at‘@ie %%Vbe%ﬁm‘rﬁéﬁﬁn?%ﬂueﬁéﬁﬁt o, and
t obacco and al so @@bﬁ&h@hﬁ@@ @ﬁﬁh@s&s 01191Vertebrate cells and

propagatio of vertebrate cel cul tur tissue c ture s, becone
Pout ve. 1800°T; schi R et 6% Il naliy B 4shHEE i SRS A Flr 830 e e,
(1973). Exanpl es ofmausefant amaedyelyi a‘r@owb@emtlnglennéise %@%ra@mké@evmcdney;
human enbryonic kﬁgnewaAigH%ngagﬁahanster kidney ceIIs Chinese hanst er
ovary calls/- DHFR ( CHO aub a USA 77: 4216
(1980)); fotise s%i‘etTSI‘TDFEiéeidl@h thiﬁh%iﬁuhsé?ie\?i‘ E’EF C@Q%‘?Wﬁé{“%?ls%c"‘(ﬁﬁéﬁ%\)

cani ne ki dney cel b cehismanm: Figurg 1 cel drigsan bammapidyi azereﬁto@hi!)sscramuse mamar y
turmor; and NSO Ceé ret[eggt@eoilbtgﬁgt s%ﬁsti tﬁioﬁsgapt alii sﬁ&shg C ta*?igfo

above- descri bed vECtors Tor ant U&tion and ure

convent i onal nutrﬁ%@@mhedﬁaﬂnﬁdﬁ$¢@dya@ﬁdbﬁﬁbﬁnraﬂeaﬁ%ﬁﬂﬁhdﬁﬁpnﬁ pronoters,

sel ecting transf og.naimnswsw o PEbE W fageeh ta@ssgameanaﬂa@dt g ddreicelesi red
sequences. 101211The

rodugc varj ant of
Thi's: | mvent i on my BE eI TUTETIE S DHR By 2Ore A o CCh gy B2
avai | abl e nedi a sughtiag®nHaris ¢ELOy(8ivm), M nimal Essenti al Nbdiuni(NEM
Sigm), RPM-1640 h%g‘ma)& gd)@ilp@gpﬁﬁg\ﬁol}@di fied Eagle's Medi um ( DVEM
Sigma) are suitabF or cu urin host™ cel | In addition, any of the nedia
described in Ham et al. TﬁNEﬂﬁm¢En@ynol 58; 44 (1979), Barnes et al., Anat.
Bi ochem 9[%‘(9]% 2558%%@89}94&:% %agr%@itits tnlépe%i ca%@%qYSegggimrﬁurgéznsa g}e g’f@@i@& 655;

5,122, 46 712, 1 ¥ be used as culture nedia for the
host cells. Any oﬁ”Pﬁ@%%Tn%dWQO%aﬁGﬁ%”?dﬁﬁﬁédﬁh?@ﬂﬁasth%egsafVﬂhi?%

hor mones and/or other growth factors (such as insulin, transferrin, or
epidermal growth factor), salts (such as X;gchlorides, where Xis sodium

cal cium magnesi um and phosphates), buffers (such as HEPES), nucl eotides
(such as adenosine and thym dine), antibiotics (such as GENTAMYCI N. TM
drug), trace elenents (defined as inorganic conmpounds usually present at
final concentrations in the mcronolar range), and glucose or an equival ent
energy source. Any other necessary supplenents nmay al so be included at
appropriate concentrations that would be known to those skilled in the art.
The culture conditions, such as tenperature, pH, and the |like, are those
previously used with the host cell selected for expression, and will be
apparent to the ordinarily skilled artisan ANTIBODY PURI FI CATI ON

~ AT v



(pH 3.5), EDTA, and phenyl net hyl sul fonyl fluori de (PVSF) over about 30

m nutes. Cell debris can be renoved by centrifugation. Were the anti body
variant is secreted into the nmedium supernatants from such expression
systens are Generally first concentrated using a conmercially avail abl e
protein concentration filter, for exanple, an Am con or MIIlipore Pellicon
ultrafiltration unit. A protease inhibitor such as PVMSF may be included in
any of the foregoing steps to inhibit proteolysis and antibiotics may be
included to prevent the growth of adventitious contam nants. [0123] The
anti body conposi ti.on f iﬁ&gg?]@a@lyfn{o%ﬁéﬁt 'BSxy&% ééarﬁi%m?%trﬁ&ﬁn‘ & 'tﬁ@'adﬁ%bd}&o for

exanpl e, hydroxyl apatite romat ogr ap g el ecrophoresi s, ysis, and
affinity chronat Ggrayng SUNGETHTT fi ﬁ??i‘? Déﬂ Brﬁﬁt%‘]@l’%?ﬁ’lw E“rﬁ@e‘ftﬁé’eb? &f erred
~purification technihgueamideisuivtabitbodiys ofy ipr ekt zdiasnapoabtitaety |igand
depends on the s Y, A A Jo that is
present in the aQ"’E%%%Z";}’%\}gF'FZ%@?‘R%? g{%%‘%ﬂ%{% ggﬁ?%gg%}éﬂ&% {Aqobrgn 8?@&([;%“ bodi es
that are based one-BURRRIT )P @and pgfGRsGrIrPWEACIh&dpyare il g F(rﬁﬁﬁﬂmark et al.,
J, {mmnol (I;/E]Eh i82ntioks 148 Wﬂ@@&?&Wa?b@hﬁdrds@wdx&n{uﬂwm@lﬁggcg or S:gles);muiﬁ
i sotypes and for € A €
)T e e e RS b RO R (TR A R ol bun
ot her matri ces arelavailhaldrest mddelsant calklsy iotrebtauraebricees such as

controll pore Ol-855hs QL= POLMLS :r}’grafr‘ﬂ@‘&!m‘é'o@%' )%%ﬁ%y ~ku<awo%egt@§l er flow

rates an orter processing tinmes than can hi eved arose. Were
the antibody var i%8RPOREREHS ?@?eétsﬁf—fﬁe HERHCR, '“QLF%”QB%RWW’%\ resin (J.
T. Baker, Philli pshpégse Med.t) zmrﬁJnU:S%ﬁ@hlwfmwanmdrdbfalrﬁ&by @t@nd@bher t echni ques
for proteln purlflct h c n,Lan- s hna ol um,

et hanol preci pi tat (fogr‘r?ﬂﬂ%&e%&smea?%h n”@C IL:‘!%D@%%&U% mg{%to% r a h q@%’ gl ?ﬁ 2%

chr omat ogr aphy orﬁﬂh@p"aﬁw !W%W@ﬁhoamr@@qtra@n "@ﬁﬂ !aaﬁawc@mamercat ion

exchange resin (sighn aﬁm&ncﬁ@%@@@a’#érk%c@@i ducHl H&nbnuecpﬂar@%b@ﬂ iegHsi ng,
SDS- PAGE, and anmoni um S%%U%t t‘e%wgr eci EI tation ar vai l 3@@ e_dependi ng

on the antibody VAFPERT SR Ot AR RY SAH RS | i nary
purification stepps)d Thh@unexbentide comrussd tmgmmuezam arhmeiyn\garalmrs e.of

DT est, N COnLAM ARG TRYRE. BLACLAG. furl LY 0pRAD! ©

i nteraction chromat ogr ap using an el ution bu er at a etween about
2.5-4.5, prefer atﬁay“"b?éfr\r%\“’ﬁ%fﬂeaﬁf'g%wTé‘%il‘*?tﬁ"WH@@HP?%WP@&@W@"@ SEPF¥EBmM about
0-0.25M salt). PHARVAGE H¢EAL ARGERMIBATI ONS [ 0125] Ther apeutic formul ations
of the p epti ) d tora s,I hilized
for mul at ﬁ[g)%g or ggoﬁ orgryﬁ t]o%%X ar[m‘)égge \,rq Q“ggﬁnotn%[xmgn mamg%e av%(P t he
desired degree ofSUpﬁmiif‘teydww ter @ﬁtammlaa '(iphaiﬁﬁt@céa'tth%@lel\fyl aewepn abI e"

carriers, excipl %E’%Irgforﬁfpi@x@nla'dﬁ%rﬁ I\?Wr&%labéfm@@gﬂagb’%ﬂa fngbe art (all of
whi ch are terned "exci fering agents, stabilizing

agents, preservatiVeg g?‘%aéfeé‘ﬂ%’fs?ém We?ﬁﬁ?%i ‘Bﬁh"carbet ergents, antioxi dants and
ot her m gaetl aneousmaiddnet:mmemzed(@eestﬁeafna@t @mh&;ogahamm@emd gal Sciences,

16th edition, chmmsEg, CQ(%%&%)[QE pr%&% gfg’iu@ta %?ra%;%tct g,%pont oxic to the

reci pients at th osages‘ an ncentrati 6] Buf fering
agents hel p to nmeEAeAIME Y WE PRUTYP @ﬁ@‘ﬁ*%@aww%m@&iwr%%%‘@@s

physi ol ogi cal cornelﬂrédemmy Jheyorad @tep{h@faﬂ:lfr@l%' a*y‘m M&&@MT“ ats teomeend rati on
rangi ng from about . EM to, qbou{t‘ 20 nMM_ S de Jbuf fﬁeri n aag‘ents for use
with the present THVERTTOR 7 REPGEE boéli“ﬁ]a* t”b”ﬁi“& ARgTP (Berﬁ%ﬁY Wi ds and
sal ts thereof suchbagagicty ateidsut felige tisgssvembnosbgt et Gict rat@s dissodi um
citrate mxture, Qit£dGnad -Gk S04y Ghidoad) BamMbXitddk Gre SobfdoCunti the titer

aci d-nonosodiumcitrate m xture, etc.), succinate buffers (e.qg. succi ni ¢
aci d- nonosodi um sRiZ&fHat e ni xture, succinic aci d-sodi um hydr oxi de ni xt ure,
succi ni ¢ {awid- di stie raavssicoianédoey sﬁsectaﬁr\@h netely)have astfiadrey bubfesisife. g. ,
tartaric acid-sodj [ artrate

m xture, tartari cé:!ﬁlargﬁiy t'# dﬁ{?SL EE I’OXI éﬁﬁérﬁ%&r@%%zwﬁﬁﬁggﬁ “buffers
(e.g., rumaric acid- m)nosodl umfumarate m xture, etc.), fumarate buffers
(e.g., fumaric acid-nonosodi um funarate m xture, fumaric acid-disodium
fumarate m xture, nonosodi um fumarat e-di sodi um fumarate m xture, etc.),

gl uconate buffers (e.g., gluconic acid-sodiumglyconate m xture, gluconic
aci d- sodi um hydroxi de m xture, gluconic acid-potassium gi yuconate m xture,
etc.), oxalate buffer (e.g., oxalic acid-sodiumoxalate m xture,. oxalic
aci d-sodi um hydroxi de m xture, oxalic acid-potassi um oxal ate m xture,
etc.), lactate buffers (e.g., lactic acid-sodiumlactate m xture, lactic
aci d- sodi um hydroxi de m xture, lactic acid-potassiumlactate m xture, etc.)
and acetate buffers (e.g., acetic acid-sodiumacetate m xture, acetic

aci d-sodi um hydroxi de m xture, etc.). Additionall Y. there may be rrentl oned



of liquid conpositions of the present invention and include pol hydric sugar
al cohol s, preferably trihydric or higher sugar al cohols, such as glycerin,
erythritol, arabitol, xylitol, sorbitol and mannitol. 10129] Stabilizers
refer to a broad category of excipients which can range in function froma
bul ki ng agent to an additive which solubilizes the therapeutic agent or
hel ps to prevent denaturation or adherence to the container wall. Typical
stabilizers can be pol yhydric sugar al cohols (enunerated above); am no
acids such as arginine, lysine, glycine, glutam ne,,asparagine, histidine,

ai ani ne, ornithi @a@' ot bith Qlﬂﬁ;l'dﬂeefﬁ%'ty ﬁ(ﬁ R @:Eﬂu@‘?a{ 16% Wt AfieaRekeied hEeOoNi ne,
etc., OrganIC Su a S Or sugar al co such as |aCtOS§§1trehalose

st achyose, manni t6I0eeEHPES I:'Eyo"ﬂa‘f“ %Wlbt”g'lng §rrpTEEked IpSPRTRSPIE 5fPact i ¢
gl ycerol and the (Eike) aid@inudiing seyskid.ol edsuentbbasasysi.nosi tol ; pol yet hyl ene
glycol: afe ac'%s&@ﬁm?g&boégé GUT S GOE B DAL BdUC e AGBIL ﬁmauch as

urea, gI *hi one acrd, sodiumt ate, | yCerol,
a- monot hi oal ycer aissarsdcrsesdhelmesdnipad @lﬂm%ﬂd@s MW%@%&’GPL&?[ %‘F Pring

EOI ypepti des (: b@%arbﬁ@aﬂoﬂaﬁbr@%%ar op,,ra%@am@ gﬁ?&(h&am chrusegersenein al bumi n,

ovi ne serum al bum n n_or_i.mmno ulin dro rs,
such as pol yvi nylpﬁtﬁ'in?%'%lyd%tﬁ%pe WB%@%E@N%? oL Ll E as gp%/ojs%w?%%ﬁse
fructose, gl ucos@;‘md|3§%:¢3:%a(r‘Qﬁi?}scem;@cl@ﬂa@mb@mct@%mlmmﬂ@lose sucrose and
trisaccacharides such agorafidinesgrodd ysaccharl des such as dextran;
Stabilizers may be present 1n the range from0.1 to 10, 000 wei ghts per part
of wei ght®etive Wi o ¢ ieiah antbod I8 FRGH: ’?Qﬁ’ﬁ?(‘f"hé’t\ﬁ"a@’t“frﬂ?% 2JEEEr gEnt s (al so
known as "wetti ngrn@@eﬁlto&ﬂ)somat@xeammeﬂaotimalnaﬁpocséﬂ radgihlni zre d'SdE‘fEE thdrer apeut i c
ggletn;t ??)nwle:’lljugZd; gfégnag ant{ taneQ%%&%&@Bﬁ%%tﬁn@F\%%@nggtgﬁ%r rrue a vametytcno be
exposed to shear @Wérae@gsmlﬁé%@e&l‘ov@qqﬁé]@twﬁlw bgEFaE UPIaE INGIVeTdicte
protein. Su'tab|Qn&&ﬂﬁ%&@h&xéuéE@ﬁé@@%ﬁa'ﬂ@{RQGS@QQW§9ﬁQa@ﬁ£aK&QnmﬁQ

etc.), polyoxamers (184, 188 etc, Pl uroni c(r) polyols, polyoxyethylene
sor bi t an nonoet heti’ysrefOTf\REE 3D MSAPYEENC, - 80, etc.). Non-ionic surfactants
may be po@sent iintea Hyafr@ewoﬁatadnbatmc@s@&m@ Abpromiagbosttanim®, sugh B &
preferably about QGQJ ré'rg{rm’mzref? QP chga *xB@d t0 [e%m%gg}téa ‘Qé‘tegroducm

m scel | aneous exci pTents i ncl ude Bu1ﬁ gents, (e. starch), chelating
agents (e.g. EDTAﬂ)farea‘?@tp?@%P@ﬁ@@‘”@é“@bw“”é?@bwBls%ecﬁé"f"élD‘”Fha? Ritohi'#é, vitam n
E), and co-sol ventse ~Jhﬁﬁnur@iairudwamem@m&r@mhms ak$be GoNimisd imBre t han one
active conpound a sary for the parti cuI reat ed,
preferably those 5\)(”? g Féh%’ﬁ?“SF?/W%c{"P’@‘D a°e %Qféggéﬁlgﬁu% %r gttély af f ect
each ot her. For exahpkeoivétbyisreyaitsel, tﬂaésmaab}rbedmﬁ fell (EeHEe, Proovieé an

| mmunoSUppr eSSt ve,Ag8il rSUak kRS A Sk ABkyrBrAsaNEsén conbi nati on
in anounts that are e eCtIVG t he ur pose i ntend

i ngr edi ent’8$ray all&omBE W@ﬁbﬁ@ﬂ pieﬁar 65"03(?3%&1”8 QW@HE& §ﬂtab%§|“h€‘xarrpl e, by
coascervation tec m@mqm:let&t prefdoyoly odnedifsae al mpelsybesriczatheionnibf e gexanpt e,

hydr oxymet hyl cel | I t hacyl at e)
m crocapsul e, resguergil vetﬁ Q%LQJ%E? F0| iﬁ%%g@ulgge%dg "\;\g@{}ig g %@Qbé%(é‘f

exanpl e, |i posonesyelansasspdiiter SEHe? é@f’x?’ﬁh'@r%@ﬁﬂ? §“Q§H%”b%éﬁrﬁf‘s‘"ﬁéﬁ?l cles

and nanocapsul es) mpmﬂormﬂaﬁyb@iu@naea;@uedqzriee@mbmue@pnamqfvdl, seLesed in
Rem ngton's Phar rraceutl cal 1ces 1980) .

[0132] The formul at TRORE I 68‘ '??§ nf%'pjfﬂyﬁj Ve\/{g'&\;éﬂﬁdﬁiﬂ tsf’%ﬁ%i”‘%nsﬁvﬁg be
sterile. This is neaditlhe mocomphiEREdsidat caxdirpkrsc rhyeidmid ¢qlagiecghogehr ough
sterile filtration meabrangs, %ﬁ&@g@ﬁgﬁ;@@ke@@%eodra&%p@f%bmbm be

prepared. Sui t abl e exanpl es of sustai ned-rel ease Preparatlons

sem - per neabl e MatF e P SO PR IR Gp RSt e SHSIY B A 51t 87 i AiThe

anti body vari ant, mwhiseh Hmatamireesnar edinmutdeuforaodmshaped!dnrdd ledves, e. g.,
films, or nlcrocapsul e u n cl ude

pol yesters, hydroﬁg?ﬁﬁ?f%féipgh ﬁo&&m§1ﬁggh ggmﬁg%ﬁg%ﬁ?%g%%aggﬁﬁgpe) or

pol y(vi nyl al cohol )), polylactides (U S. Pat No. 3,773,919), copol yners of
L-giutam c acid and ethyl-L-glutanmate, non-degradabl e ethyl ene-vinyl
acetate, degradable lactic acid-glycolic aC|d copol ynmers such as the LUPRON
DEPOTTW (i njectable m crospheres conposed of lactic acid-glycolic acid
copolymer and | euprolide acetate), and poly-D-(-)-3-hydroxybutyric acid.
Wi |l e pol yners such as ethyl ene-vinyl acetate and |actic acid-glycolic acid
enabl e rel ease of nol ecules for over 100 days, certain hydrogeis rel ease
proteins for shorter tinme periods. Wien encapsul ated anti bodies remain in
the body for a long tinme, they may denature or aggregate as a result of
exposure to noisture at 37° Cresulting in a |loss of biological activity
and possi bl e changes in i nmunogenicity. Rational strategies can be devised



[0134] I n a preferred enbodi nent, an aqueous sol ution of therapeutic

pol ypepti de, antibody or fragnment thereof is adm nistered by subcutaneous

i njection. Each dose may range from about 0.5 pg to about 50 pg per

ki | ogram of body wei ght, or nore preferably, fromabout 3 pg to about 30 pg
per kil ogram body wei ght. [0135] The dosi ng schedul e for subcut aneous

adm nistration may vary formonce a nonth to daily dependi ng on a nunber of
clinical factors, including the type of disease, severity of disease, and
the subject’'s sensitivity to the therapeutic agent. USES FOR THE ANTI BODY

VARI ANT [ 0136] Th t t : g
affini ty[ pur i 1: i CE?T?‘%‘,?E g?gﬁg&ﬁﬁ%gﬂ %ro@éur%‘n? VBYRREL QRvibRY Plaﬁutlﬁne as

rocess, _the z%ntgw? S
i mobi |i zed on aTsmthn!Qdeqﬁf@s‘@%%WSagp SEﬁHﬂﬁﬁS@fl@Pt"%& F-or° Y ci]{’e -ﬁaper
usi ng ”E@ WIPS mhher@&%ﬂa%eﬁsl’@e@fehmfeim drovmbizhispeids aithe besityd vari ant i s

cont act e th a samp fgm\,\\;agwﬂ%g\%}“hh%é t%n%?"rb% Be QL%CRJHH w i%qtmgaﬁglon :

thereafter the sﬁEﬁ?B‘F‘ty e sol vent hat Y Il renove
substantial |y al lrdcherasdrergrain hysigrsercaeniisre %@@ﬁ@p"tﬂo’t%@”?aﬁ“ﬁ 4y pe

purified, which 'p?mg?%j@%ut}i? {he donmenhial h@a@@mtc@fﬂéslsbmys vauibaatutufe nal 1y, the
support is washed

anot her sui tabl e sol vent ch_a he buffer,
that will rel easenedigdortaip @é‘?oter'a?tt‘?anéhea'ﬁ?rlob(?d%/ a(}%p? h?e{%t%l%\%‘rhe vari ant
anti bodi es may alssgides u&@‘uudabw ibpdtawr‘imstthecGL&S@&?}@MHEDSQCWV@“GWEHet ecting
expression of a target of echid & eeblsanid besies, or serum
For diagnostic appl %a?ﬂmgm pur?%a%'r\ R'log%ﬁ% var i ant ttégl cb‘l e%aww |1 be | abel ed
with a detect abl esavbiressy hyapapaiis Ctl’ra‘ﬁé‘%a%“ryeg%éﬁ?tf PesTEEiIPgties for
quantifying a chapgey, bgtomgzbg@b@scence are described above. The

heni | t substrat ) |
?eg(r;nt i gnmitg)g%sjcrergy Esqﬁ%%ncéﬁqwgtq réci?ﬂrg%\%ﬂa 8ht%0519n'69eaan€ys§§(t8& Er%ﬂsse:a%vgr@ «£hey ca

cheni | um nonet er coﬁ@a’nt@aeampbm)ur@r(edohati% dpeEgotide PéT)bst U@?@%c@?@‘eé’mept or.
Exanpl es of enzynat Lde, b&lﬁd fa@ﬁ bind hﬂch idsiorek |y | uci ferase
and bacteri al |UCI C!mrg 55 %)é rb%lﬂ > g ) l@ r:‘eor gunﬁhD%f 3-

di hydr opht hal azi nedicskes anirsicsee ‘B%HWF%%‘?TA%%W E‘eaaic}é‘m FeroRidase such as
hor ser adi sh per OX@Q@S@E(@BR@)DN@HQQM piecqiras piredsase, vectcbretvab chope et osi dase,
gl ucoanyl ase, |yso cch grl de . das enls celd! HGASE naXEEASEsy

gal act ose oxi dasetra'é{frfge% ? prySach °ﬁC§§ frat 0%508'(3 v ?oe enase), heterocyclic
oxi dases (such as\mrr@ c::a@eorammblwamﬂtﬁﬁeﬂ%ﬂta%s ”“SFQCWBWB%%%Q'%

m croper oxi dase, ectg%mah%s* ck8e h‘ﬂﬂ\eQ}@Sa OhayCenphaFati BgsempEnmes t o
|

anti bodi es are descr ed in QSullivan et a Breparation
of Enzyne- Ant i body teBHiEdat e atRE® foﬁ“ﬁﬁ%b@%p&ﬂ%t érgagn Ct'CJ?llg\‘ﬁ'l?l\/let hods in

E-nzym (Ed. J. Laﬁ}g@ﬂ@n&tacbioa WahoNoingkis syrinsksadente(pE €85, F\%@\ﬁ%ﬁrk 73;
147-166 (1981). ; t ERSat Ne ol @belsaiss: daadiiTeat] o boenjagrt ed wnth

t he anti body varl an rSLD?%@ leBFIrg artal sanD,T he ski I I ed; artlgsan will be aware
of various techni dquie i & 'mehiPedPhyn PRIREPI%€or exanpl e, Inc antibody vari ant
can be conjugated w th bi ofiagest amybeafest he t hree broad categories of

| abel s nenti oned above can be conju P nMLIE 8 N88a,, Biotin
binds sel 884 vel y T EGFE %W&Q‘t% i rf%m\g %mﬁ’y‘%gﬁ%e&%ﬁonj lug\étt ed with the
anti body variant igestinsniimaithesn Mﬁ“ﬁih@ldm“@\h tet pRst isveIipiedty Bchi eve

i rect  conj ugat | g0, Aled e ABRL i dnd ARt Narirant rtibes | body

variant i s conj ugate vmth“a snal | OXIn g e.of the
different types ofo'k&bBPY ARt F%‘i‘t“éﬁ‘d %dW@dP‘%Bd%B%] Ugm ed W ?ﬁ an antl - hapt en
anti body variant (jen@n BRbé nehi-girced amiantdidedy)es el réfaraicdrie @t E8%j ugat i on
of the label wth th 0 . e, 1 \evieds dg;gﬁg] I n anot her
enbodi nent of the |%€ent\N%% Q%qé%a!@@tn %ﬂ‘vg;r Ir@%ﬁ \ﬁa ed | g | abel ed, and
the presence there@tﬁmwufbjecﬁﬂtéf@ﬁ%awsqeﬁ@mﬁdI%%F%g’ B @Wl 2Eh bi nds
to the antibody varlghkars [E%@é@h@da@lﬂé Biiiomoe‘&szccgt%ﬁh@;q@hmsrema i Watemt i on may
be enpl oyed in any known_as such o] i i assays,
direct and indi rect‘jf-sa%?d%?daggo‘%% fy%oey%%dygmbrg%%cgr ggl P%é?l%oﬁéi@s%s Zol a,
Monocl onal Anti bodi es: A Manual of Techni ques, pp, 147-158 (CRC Press, Inc.
1987). (0141] Conpetitive binding assays rely on the ability of a | abel ed
standard to conpete with the test sanple for binding wwth a Iimted anmount
of anti body variant. The anobunt of target in the test sanple is inversely
proportional to the amount of standard that becomes bound to the

anti bodies. To facilitate, determ ning the amount of standard that becones
bound, the antibodies generally are insolubilized before or after the
conpetition. As a result, the standard and test sanple that are bound to

t he anti bodies may conveniently be separated fromthe standard and test
sanpl e which remai n unbound. [0142] Sandwi ch assays involve the use of two
anti bodi es, each capable of binding to a different inmmnogenic portion, or



[ 01431For i mmunehl stochem stry, the tunor sanple may be fresh O frozen or
may be enbedded in paraffin and fixed with a preservative such as formalin,
for exanple. [01441The anti bodies nmay al so be used for in vivo diagnostic
assays. Cenerally, the antibody variant is |abeled with a radi onuci eotide
(such as ,sup.111 in, .sup.99 To, .sup.14 C, .sup.131 |, .sup,3 H .sup.32
For .sup,35 S) so that the tunor can be iocalized using

i mrunosci ntl ograPhy. For exanple, a high affinity anti-igE antibody of the
present invention nay be used to detect the anobunt of IciE present in,
e.g., the Lungs of ast h T, .of the present
i nvention can be B? g‘cﬂz ragena:mqﬂa%a% d&ﬁg‘s ogrgD'R s]eg&ﬂ%% Q?thg%flrgﬁg%;@n of reagents
in predeternlnedS&M@UW%SH&Pvmaﬁﬁ§®ﬁ®dﬁﬁ®ﬁ§nﬁb$‘ﬁéﬁ@oﬁﬁi%@ﬁﬁhésdlagnostlc

assay. \Were the p@é&,uaqdme\;saésbanﬁveh@nl @@ewﬁm@adtahmay eRY VAR, sobbenki t may
i ncl ude substrates and cof acg%gs re

substrate precur SBYURREEHSPIOVT FEEYR r%b%t%%tfya(ﬁf%ueé h%@rﬁgaiﬁé?‘@%&fs n

fl uorophore) | n raddt biibngdieot her additives may be included such as

stabi |1 2goey DUf LS (& Juunds DLOCK BUEEEhoRMighotal ScbyTbgeLeand the | ike.

The rel a various reagents may be varied widely to provide
for concent r at i orréaki”ﬁ theolunanBac eRBofiesly EpY §NRARPRNC SRSt EAET Y-y opti i ze
the sensitivity Qf(sc&rblao @tsay@ cal@af tﬂ@@iﬂtaﬁéi?yqd rhesfeagestis: veybibeoriovi ded as
dry powders, usual I _el udln Cl n sol ution
will provide ar e‘%\@éﬁr X%ﬁ?%?nté v amtd ?%he Mﬁ% 55‘&1@%%&%&5?%% on. N

VI VO USES FOR THEIoANTISBOBYCEY. Ths h@nm@nrﬁna@ é’d Cb hﬂosm@ Batd Bedbes of the

present invention, By Benusedod,0s fHECalceReMBIRR humbroReyRROgE MeENt, the
anti body is adm n| stered to a nonhurran manmma| forz%gﬁ%%qr@q %es of obt ai ni ng

preciinical data, "FEPZekEHAPE, (SEEHl ar (P HEHhivaA % ®rr'eat ed

i ncl ude nonhuman ipsi FRt €5; oC0gSs7) pahcstherm@dmdtusesambrmmraeﬁarrramm@awm whi ch
preciinical studi I e Li-shed ani mal
nodel s for a di seﬁ%me% go%gg{ur%a &d Wi ;Jahrﬂd e ant &? %Sm l§1£"a%eéruds}ed to
study toxicity offigftas hagitichelds ToF Sﬁfﬁ% BFBYLOTK mﬁhb%%é’ﬁ T%FEY%§@u@%odl nent s,
dose escal ation sf4dhess BRYoNEs RRIECH BB FebcORat. Readraaebs, Shezantdcbpdy or

pol ypeptide is ad nistered b means, i ncl udi ng parenteral,
subcut aneous, mtrai‘f@F ?ohga ””al ?agctﬁ%zbﬁapy and intranasal, and, if

desired for I ocal i rmﬁnﬂismﬁirewsewte treatnment, intraiesional

adm ni S”e[ n, Parent ebalio l0husl ons dé%@pgg%r Rt ANBE U &inodynt 1 avenous,
intraarteri a i nt raperl oneal or subcut aneous adm ni stration.

addition, the ant FBoaysyaPFARNEY SheSH RSB WARTRTSE é‘laé’éoﬁfﬁ/"t‘ﬁﬁlggsé’o ?rf usi on,
parti cul ar| y W t hirdecdrtimidng (sases ., oforitnhe caat Lbody ovBicdhanical #ref erably t he
dosing 1s given by %‘Jsﬁgméeﬂ%s JIORE Y elgt BBl LRLL BveNols, b, bcut aneous

i njections, dependi art he adm ni stration is brief or
chronic. For the p@é&/éﬁrtowgva rofeter earABR caotondi sseageed fisthappEBptitdtle dosage

of the anti body ogog@@égmgecptcké}ﬁps ihd arﬂ@&ﬁ%g@@wti%ﬂeﬁ@ﬂﬂ&fmﬁﬁ §@@Fﬁiﬁody° be -
er. the ant

treated, the severity and cours e

vari ant is admi ni §f@r@8’afyofmeﬁ?%t\yeh’t i ?Fg oﬁ’J Wé‘k&%éﬁ? F%dibeﬁf’yp(?éi%\?r“db?@w ous
therapy, the pati entsisnekhamical chirgtor ipraftbhesgonste (¢atet Bealant | body
vartant, and the glBGHeD (0 d esfgtgtgan%eadxng%sanean@fnapp;@aen wery, hi gh

afflnlty anti - human Ig he Tnvention may be suitably

adni ni stered to tfedpats @ntbeatoipet ere oy e aa! W fe $UsF e (4Pt nent s.
De/pEndl( ng on Bhe tééé:ﬁ@q@@dor&@@‘bﬁﬁcﬁo%f shitecdirsgase, W:Iﬁb@&ﬂna&nﬂ.ton@ékgedo 1f50
ng/ kg (e.g., 1 .S .an_ini osage for
admi ni strator, toP#e B‘at? WE?@%) © IR o %n%ce? QQE@QE%WQ

sapar at e adni ni st faghensscror {W pawm@wmg@vwwm‘waw A typical daily
dosage m ght range from about 1 ng/kg to 100 ng/ kg or nore, dependi ng on
the factors nmentioned above. For repeated adm nistrations over several days
or longer, depending on the condition, the treatnent is sustained until a
desi red suppression of disease synptons occurs. However, other dosage

regi mens may be useful. The progress of this therapy is easily nonitored by
conventional techniques and assays. An exefpl ary dosing reginmen for an
anti-LEA-1 or anti-1CAM1 antibody is disclosed in WO 94/04188. 101501The
anti body variant conposition will be formul ated, dosed and adm ni stered in
a manner consistent with good nedical practice. Factors for consideration
in this context include the particul ar disorder being treated, the
particul ar manmal being treated, the clinical condition of the individual
patient, the cause of the disorder, the site of delivery of the agent, the
met hod of admi nistration, the scheduling of adm nistration, and ot her
factors known to nedical practitioners. The "therapeutically effective



respond. B-cell epitopes can be formed both from contiguous amno acids O
nonconti guous amino acids juxtaposed by tertiary folding of a protein.

Epi topes formed from contiguous am no acids are typically retained on
exposure to denaturing solvents, whereas epitopes forned by tertiary
folding are typically lost on treatnent with denaturing solvents. An
epitope typically includes at least 3, and nore usually, at least 5 or 8-10
am no acids in a unique spatial confornmation. Antibodies that recognize the
sane epitope can be identified in a sinple i Mmunoassay showing the ability

ot Lgen- T 03553 e ARATIaR F SR a SRR ARGEANISS N o e i Pnity
ant i bodi ggg# gE OfOnE@%e@é%ﬁﬁ{bé@%@@bé@ﬂ&éﬁﬁﬂ@i AR deoBes, emmorbdmé amnal ysi s for

bi ndi ng, tid i f th
Fepi ons. t hat - chowg TN gy Parth ey anr o Srune P AR e 2aR O] e

regi ons of 1901 antbogy trétediivett edn ﬁdﬁf@geﬁéﬁrﬁmﬁ[@PM‘}UPH%OfﬁéﬁtGWI"é scan of

the entire O4S d%@%@s Q\faylagﬁtr&?tﬁb'é ek §§¥&%%Nﬁohbﬁve&e@%é§é lappihrg pepti des.
Each peptide was su

ectéed to bindin ant | ntib dles of the
present inventi orimE”BV‘?ﬂ’é‘at“éF“ h%@”‘?’??eaﬁé'%é(?%ﬁ? 5‘”@8%{ &55(‘@?‘3}’9%%@1@3? at bl ock
bi ndi ng of |gE t &xihsiehbighraibinediyn reedeptiomodiitiecpegtisdengban-i denti fi ed

t tid L, _gnat ed
Eg’lot ggg ' Aesaﬁz %%vs%‘i’fhg%ing?a!? d m‘r&@ g@% &%F%’%% 3%%7%3%‘%%6% ?@ﬁ"f”i eand

Epi t ope ' B' sequ@ﬁ@@@’e@ﬁl’eﬁ @B@Wﬁa*‘%@a{?@%éc@@??%%f aéﬁa’i’“? PiRl- ﬁgr?eg@i “h€ar
sequence, t hey ar %H?%SAr{df&@gﬁlmgéz@&Qhé UL-@’&Q;ﬂechQFFP b¥e 4duen1t.hf eetathi NeNSi onal

structure of IgE. th a ce ex osed, they.ove e | bi ndi ng
site of IgE, and ?”?POB‘S"tnﬂmeBT 1c&@ O PRRPETArE E’uo%lf’ e w+r§P%ghoI% er’chfgrBeQ dues of

Arg and hydr ophob'ewtsemrwesm@fneﬁ’mihmm rgimg@ffmfzyqﬁlﬂhﬂmfbm\fé@ ‘fft?m@fgl@ifﬁdl ng
region of Epitope, E,;@s determ ned by ELI SA using peptide scan. [0155] A
determ hati on of ch amino acid residues are critical for bi ngl ng of high
af fi ni ty [&0§8li bodi Té%d”%ia'ﬁcrﬁsﬁ“ Pp aeodpt PEHFESAVAYHER Y RBECBYTPEIENPhe scanni ng
nut agenesi s. (anwsda@’(gaé‘r‘b&ttm@hs that dﬁfeghsaﬂmtuhrwneﬁmﬂoomam ag. of

hG+ Receptor Interactions zanni adenesi s
244: 1081- 1085). i g‘ﬁ?ﬁ%” El%s?' PR obp’g%%c{ﬁ %e%g he%?ﬁk‘%t ope A and
Epi t ope B and bi neliamgicogs ehsrgalﬁt caﬁﬁiqai QOW%WI Bnak chaies wddiir@@ncmgy of

determ ned. (See Exanplge Ja%hb?alré%\[vs@ng tgy&@lﬁoflzaa anslcrd). NoACTsMEaAND
PASSI VE | MVUNI ZATI ON [ 015%5%@&8”\/%“ on al phar nace utical

s
conposi tions, e. gsPsVAEeEF “??%”%@m?ﬁ@er OéB‘tei %gﬁasﬁﬁﬁ éeona% Bcul es of
t he present i nventizwen, including SEQ ID NO 72 and/or SEQ ID NO 74, and

di | uents, [Ot?s)éf' Pi €Nt Sais 5’1’% HVRDES er@binLahhb ﬁé%anluLnJmWaFWarg‘Bﬂ%%@% a

process f he preparation of an i no he i nvention npri sing
coval ent|y coupl i Fyeato! FEdses Gy Fept Pde 6P PRECTIOEHS B i MoRIR G et y
capabl e of elici tbmn@fbmme@m@@&p@mam@ag ms@amats mmd@enmgl@ma] It al so

rel ates to i mmunogeni e es_as defined aboy ) -
phar maceut i cal , g set? rﬁqkst%%enteF%a an eaﬁser rﬂFarEo Al mac;[r d ﬁ?%é&i%?\/e?son of the

condi ti ons, such a:secaEHOepfgyieramdﬂ@ﬁmﬁ" e D@é?rrmjt’m‘é?i@ o @18y ne-vEtiefuE Bher
relates to a nethggd of i FoLpikziag sﬁﬂ*%mlceﬁgﬁbﬂ%d e, mRdinabed v@has;eases or

ci
conditions, such as al 1 ergies and ato c der mat nprisi
admi ni stration of "4 Cﬁ“Hé}aéi)%EWEQYFIe&VBS%F BB EeH %&H%S%’? A& Tforlﬂgr?ﬁ%gem c
pepti des as defi ne Bhove fteenaypatirent mgrnmest;tm‘onsuch treatnment. [0159] The

‘mmnoge”lag PEPL i des fhntd%rm;@%%mw V@m\%am %:,&%Ln&uﬁym@&%@ma"y
|ncapabl e % medi atr ng non- I stam ne re ease, are cmo%‘g%%gtogf
e

eliciting anti bodiseshsaistascat! ﬁ%ﬁdx%éq“@*l“é@?@étﬁd B e HEes Yiopy:
target amino acid ,5@aueRess 00hudRitbenecAandk einiERitoPeBAg the entire light

chain or heavy chain variable region. Each oligonucieotide may comprise: {1} a

80 amino acid stretch generated by the triplet (NNK)ze where N is any nucleciide
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[0160] The initial dose of peptide, (e.g. fromabout 0.2 ng to about 5 ng)
may be adm ni stered, for exanple, intranuscularly, followed by repeat

(booster) doses of the sane at 14 to 28 days later. Doses will of course
depend to sone extent on the age, weight and general health of the patient.
| runi zation may be "active!' or "passive". in "active" inmunization the

subj ect receives an inmunogeni c peptide of the present invention and an
anti-IgE response is actively induced by the subject's immne system
[0161] " Active' immunization, this is preferred for human use, but other

menmel i an speci es gy, be, ¢ r.eatad Skl ably, 5 £oock B ANE AOGTBE term

"i nmunogeni ¢ car rier”° Rer ein e naterials h have t
property of i ndep’@ﬁ‘dém¢leféltﬁ@cﬁepﬁ0h§€%ﬁ”qerﬁ*rﬁ?@g?é‘ﬁ1 HW%@}B%‘S%O esg host
ani mal and which ts@@oi;ben&e\éa&cemwo@oemheﬁ tﬁ@pd@mememurdm @k bhesii rect |y

hydroxyl groups. i Hebhe BET RIS AN B Fr SeaeRd Te e BLpe TR
i munogeni ¢ carr iregiomestesrical Thorunader efrrnaehs\r@yw b?}Uﬁ@’-imlaﬂgi@ﬂﬁﬁ@U@heaés
conventional bif %%%%@émdn' WKirNGe BIRHR e Asy % érré§énosra> d%rr@ér%r n.

[0162] Exanpl es of such i mun nic carriers include; g @M ﬁh as BSA
gl obul i ns; t hyr ogi“68H'§ #8in° ﬁ@%ﬁr@? PRSP RIS FBESAHK RSO0 paY FF v'Keyhol e
Li npet Henocyani mwkil Ekho aﬂﬁ@ér@lpﬂssr@a(hﬁ’mfﬁ enhrtfonenﬂwasmnecs\;anmg Tascari s

extracts such as thgse des ed i 268 J.

i mmunol . 122 197%) er'%fg% %hg %D 1b a?mné 180 gg%?%g\g%n&%g J.

Physi ol . 199 [196@]bt@ff~‘5 wgmrsmaymﬁmhrﬂr@edo eitic s $aBPeBEONDBI A vsi ne:

IpoI ygl utamic aclhdr arﬁé&@r@@r@éx@@@ﬂr@terﬁw ﬁls@z@mé W&biaquérgmhyﬂﬁyg meont ai ni ng
ysine or ornithip t cin ave been. produced . uysi | erla

toxol d or tetanus FTE‘R%TBI Ségtﬁ? %’%chemé r’c’r’a‘rr e‘rE’) n%ﬁ AT ar %GC%V et

al ., J. of Infecttouserbiisecasiesic]5BtHot9B4 etORrd D6 an@émveseur\?e’pv f’“@“‘ et al.

I nfection and | ML L ek %%&a%s]o \ﬁé?! k%é\)m %Qﬁleérhe%e Hegxoid materials can al 50

be used in the preS’ent I nvention. purified protein derrvatrve of

t uber cul iIPPSUPPD) T ipaars ¢fEEREAraANY ”%W@\“@P r‘“@“@nfso‘?‘ﬁﬁ‘f’ﬁ P 3OS A R ™ act i ve'

i muni zati on SCheQ&J@hdaCc%n(Db)scmﬁrud@@ﬁa o kexpragueesacTsieelk abespansays t sel f
(i.e. it is in effect wI-cell -heat v ul Ly
processed anti gens%ri&‘”a%\s' nre’é%& i E@?P Egc}?d‘ I\Aﬁgg%ﬂ%g&@@g %@? %alfur%s!érknom to
be one of the nostepewetfunl "hhelpfﬁe@m carriers" in the linked recognition

node; andgded) 1t eapuhg pkb%@éiroh@‘ﬂﬂé%ﬁﬂ%d%érﬂﬁﬂétmi sbbiied ot®sf bgrart 0163] The
present invention:-also relates E@ﬁ%} oo cl eoti,Ces eespeptl des of

the present invenf§8He S/EtrHTE 2 R 5\38811@%?%'%@??”&@ and Delis
har bori ng sai d vect@rsnind he adding adiniy camerv‘aeaﬂ e tzratti rmeTeye rlﬁ‘ achi eved by
adm ni stering the en 09-4-NexReptLdes ofndinepresent

i nvention. Vectorgggifﬁ}quﬁﬁ n%?%gjgiﬂchgﬁﬂgera%;] ar!e Enovvn |Tn th le gg{t and
include, e.g., adéneViaierge\veEtss?s. [0164] " Passive" inmunization is achieved
by adm ni gberi ng amkior 29E oaﬁtaiabmfduia%aﬁhtstsleecqerﬂ esefiis hinsentbonay then az pat i ent

ff f 19E- ted di 5 ti bod
(S:;n g;l B?epra(rqud b?crgg?#ua?rgepg%r{cgaeg‘: OLe &r}grarﬁde?@tne%g%g alna_rgb%?eoﬂgr'esgn; es

invention to a nomahmwameﬁrambetamn icobirdet Efglythey asexsahe ﬁrﬁtasﬁﬁtﬁf@er um

improved titres capgbe.poLa »ae%war@@@@g@gwc&rea%dne&sp é%\‘r%h r@opﬁ{dec’d of
time. There is no particular limtation to whi chi may

be used for elici tVHETAFIEFHodI%s FoEe7ser %@Fa‘tlvﬁ%dfﬂ é?“@%Pé@“PHgl?é@@rabm ts
or guinea pigs, butrghorsesng oatspadogsregdatisorephgsicianat B twosss theheep,
etc., can also beacygregan@gu@e%rh% HRGOUALRY Yo GOlLEFLL DGshrod from the

i muni zed ani nal passage of subsequently to the

| ast adnln|stratldﬁmoééﬁﬂﬁﬁﬁugrﬁ@C%H@S@P@d@RéﬁﬂngﬁWﬁﬁtﬁﬁ“@@?ﬂﬁﬁfronrthe

bl ood. Monocl onal :ﬁz%bb@dh@ﬁersﬁﬁ% @‘e@’es@@s @mﬂ?@éﬂof@rﬁmﬁﬁmﬂem&me{a@%&b%@n

i mmuni zing a subject e Rresent |n Lo e

i ntroduced into tHe ﬁﬁﬁﬁa “ﬁmﬁkﬁ%#ga@ﬁ PERIEEl 3P Yﬁ“%c Qwever any
form of antibody adm nistration may be used, Any conventlonal liquid or
solid vehicle nmay be enpl oyed which is accegtable to the subject and does
not have adverse side effects. Phosphate-buffered saline (PBS), at a
physi oi ogi cal pH, e.g. about pH 6.8 to 7.2, preferably about pH 7.0, may be
used as a vehicle, alone or with a suitable adjuvant, such as an al um ni um
hydr oxi de- based adj uvant. [0167] The fol |l ow ng exanpl es are of fered by way
of illustration and not by way of |imtation. EXAMPLES



Exanpl e 1 Humani zation of Anti-IgE IViurine MAID TES-021 [0168] The
sequences of the heavy chain variable region (VH) and the lIight chain

vari able region (VL) of murine mAb TES-021 were conpared wi th human

anti body germ ine sequences avail able in the public databases. Several
criteria were used when deciding on a tenplate as described in step 1
above, including overall length, sinker CDR position within the franmework,
overall honol ogy, size of the CDR etc. Al of these criteria taken
together provided a result for choosing the optimal human tenplate as shown

in the sequence @dahmmaub@bm@@u%sﬂ@zrsM@b-meaw ramdohitghtk.ciai n

d the t h d Fi 3A
and SE. [016911 nHECLCHeE FOPe (Ratl Ord KNG 11 RRhr K (Ehpl ale was. usec

to design this amnbdvdien Thetahimen sertphetes sihoddh. FBHDIHE IGRPSHET n was a

conbi nati on of Oﬁcﬁétaété%r%ﬁéfn ues s]m%ékuaﬂagivdrhl@bﬁ(ﬁé‘as@@ﬁ@dz@@s xom% 113) (See
Figure 3E), The hunman te e chosen for natl on of

c
L16 (VK subgroupSngq the ﬁ%"ibégq"&ﬁé%c'afo@??”s@a%i} red S ‘f%ﬂrﬂ‘f@fsc(”a m%‘gm dues
98- 107) (See Fi gb&;&xa&%)faﬁmhembmammwn tromadeoggyurtved e epsackrEomigts (ke sequence
and the human terrplﬁa s‘?ar‘#’?o Ep%%f /0% for VH and about 74%for VI [01701Once

the tenpl ate was SERGSEn Ibrary was constructed by DNA synt hesis and

over | appiopy] POP ake F@@é@@l%é@d%ﬁé}\ﬂéﬂ‘w Hepy eeeertrideirg S?bieef‘?fjetolo BPary was
conposed of synt hesized: 15562 Jact@@&ss%ymofteﬁrmmh* mtahm:tohg verespgctihve chosen

human tenpl ates, DP388/J and. L i the library was
4096 (= 212'. ) 'Fﬂ“@“B%Fe?’”C@HpﬁWGV %‘Ué?%*&tt?%dees encoéleﬁg ng‘rﬁtze VH and WL
sequences were syntdesitpedesent thentriahgatiofy. shouey %aetfﬁmatb@ﬁ?t”haﬁé? ock

nucl eotides with,lg nE %) §*1 tcﬂ%qlmc%%o'z g pugE hal@ﬁeaslé Qﬂﬂ&m aRRpifhcati on of

V_ and VH gene was usin bi dti nyl at ed ri.mer containing

the specific seq@éﬁh@é\’ Yﬁﬁ*af‘tﬁéfa*f”'ﬁ gﬁé\%ﬂ’ﬁo P@@F“@ﬁai’w*tgﬁ&”&ﬁ@&\%@%angl ng
sequence anneal edjgh@cdnbeniend teh tﬁ@&d@ﬁasmw}ence (Genelll) and a reverse
primer fr omt he %&zservgﬂca{%og\giggéeier 5\/ éeds%a%noqar&anle%g%a%&%ndaf d FOR

condi ti oH¥?* The ‘3]”8 ur| ‘by agar ose | ectrophoresis, or
by commerci al FORftguiriet deznion U;qut‘m% @tﬁlﬂéﬁ@dﬁé oUE REEPPOSKER BT GEPHyt at ed

primers and non-%Pa%ﬁvfo!vgrJﬁ@E%«aic&%M#&Sﬁe%ﬁ@M@MmeosmtoF@qummdtuct was
per fornmed using

eot | i.n 0
uni ts/pL), 2pL ofPO%B%Pt ?’NR %"lﬁfof %‘?V&iegﬁﬂo%rfcaiﬁ ‘é’hose © ? ateglggg)gl Ffjog're of
20, u! adj ust ed byexgdbi2Gny Afdene rescudsatol mgohatd BT @ EDINGAB: prPPRIt es, and heat

denaturation at 65 r , o] u@gd § o0 200pL
by addi ng ddh- 120001‘#%”;%%% %Hbfémrfga’% bQ@u&é@Ju%&HEgéé\@%islfr égstsaw él n- coat ed

magnet i ¢ beads \Aememwaﬁ’ﬁ@d’d%Wé@bWYtOh *@@MU‘Qﬁ“CB%ZW%U??%ﬁm%ﬁ rédlfspended
in 200pL 2x B&W b@kfnfv%eiy -@)Q:y@@lﬁ§ @M’(é}ﬂnﬁy&ﬂ o€ tptreduittodwasimpraxeds W t h

bead d bat haki ng.
[01741The beads. v Cad TERESHSRI AAGREU CUP Lo O S000E 357 Baw buf f or

The non- bi oti nyl at=ithes$DNA, (M nus strand) was eluted wt h 300pL freshly
prepared 0. 15M Na@t-aeRKRT for 10 mn with m | d shaking. A second NaO—|
efution can increase the yield sllg%j tlonal The e

centrifugé¥st o r ensVaYERIR a‘%cr?i%"éd@é ’?@f‘?’ﬁ 205@?’ Bﬂlﬂnéﬁé’gy Vaﬁrgg‘l Pitated
fromthe supernat agdiosby naddi \Fb@tol'smndgicymg}semmoﬂsmg the nucleic acid, and

recombinant technigues for the production of the antibody variant. For
recombinant production of the antibody variant, the nucleic acic encoding it s
isoiatad and inserted into & replicable vector for further cloning (amplification of
the DNA) or for expression, DNA enceding the antibody variant is readity isolated

and sequenced using conventional procedures (.., by using pligonucieoiids



(10ng/ M), 1/10 volune of 3M NaOAc (pH 5.2), and 2.5 volumes of EtOH. The
preci pitated ssDNA was then washed with 70% Et OH fol | owed by | yophili zing
for 3 mn and dissolving in 20pL dd H20. The ssDNA was quantitated by
spotting on an ethidiumbronm de (EtBr) agarose plate with DNA standards, or
by neasuring 0D2so. Exanple 2 Coning of VH and VL into Phage- Expression
Vector [0176] VH and VL were cloned into a phage-expression vector by

hybri di zati on nut agenesi s. Uridinyl ated terrpl ates were prepared by
infecting 0,2236 E. coil strain (cluf ung") with ML3-based phage

(phage- expressi on. tkglrarTgérp%gg%}B @?@ég&aﬁv{o Ol QN G GORBRBEALR 1200 Ng

of wuridinyl ated B aae vec osphot ylat ed

singl e-stranded Epiéhzing o #8EBax¥s7ia"100 ng phosphoryl at ed si ngl e-stranded
L chain {152k basesmhy véles laz@év@%%ameﬂgctbl%ﬁﬁbmer&dgmta lymbiu&@der@nmidHZO to
10 pi] were anneal ed (at about mol ar. t or) by
FOR hol di ng t he ?@Hﬁe&’acpﬁroémg {§§Q’f TP‘(%’P””@ ?‘r%%ra?g%cﬁgﬁcuer %r??r jor} %dxafq%

ranpi ng to 55C owes or]mdsremwkeTbe?@amr’esnoami@“ﬂ@mamredoféhahfé@trafﬁs@mﬁfwTo t he

anneal ed pr oduct . {&QeﬂM‘Ar{}Q conponent s vvere added 1.4gL 10 X synthesis
buf fer; gﬂpL T4’ ase, (1 uni ttul); d B [glyrrerase(l

uni t I pL) (o081 O\A/ed"hﬁ?“figﬁc?ﬁiﬁéﬁgr’?fg\’eéﬁr PerEdt ig reﬁl‘ﬁw”é‘ﬁﬁe YELBIY5 hours.
The product was thenves hanolknprest pivt atredl viendeaikiss olgue dr irapid@opiton of ddHI0
or TE. [0179] DNA as rg@%SJa?gnt V&E?foi %I‘B% éﬁgjlng g&&f”&’tt pwlr';hm p'rTfi!'%y'h and heat

i nactivated at 65C 0 was tran ecte into 50 pL of
el ect r o- conpet entcriBRE.OB T edofos dﬁ%@f@e&‘fr YPET @ ohsearREer BSUPEITY phage were

titered by gr SW Qgsp%@fo?w(%m]euahé&% slact-ekhakel avmatat: tﬁgﬁérﬁ\éﬁ smc@:fﬁd intel ?nes
were sequenced to confjrm conpo , cep_ Ve ture for

Li brary Screeni ngth%p"”ﬁaa?‘i”ﬁan%nf&tgrnﬁﬁ'vbpg%’f/%fé’ﬁﬁo% EQD Ag (%rl'br ary was
diluted in LB nediyapkemachiseleedt e tesy erdishirrbies eadh @Naq@egwm@ra pl at e.

Hi gh titer phage e &@é SUlbMBondMuclB top agar
was m xed, pour edpvgg%?%q %ﬁgtgﬁﬁ g%n ?(Expl@s e n? 3t room

al'l owed to si roomtenperature
for 10 minutes. THe"@Fate was |ncubat ed over ni ght at 37C B. Phage El ution

1111 QL13Q@qgL ofrHahegs: |@|F1@Uteo1rlaiw;5rf3\&d§ms(al-®mb@'5hb Sﬂ@bﬁagﬂﬁeﬁsy‘épurmﬂﬂm EnT, L"
100mM Pn, al NaDi)_wa %s&monf ro (I;%ché/&tesak V\%leal'ﬁ’%so%ﬁE£ m%‘( tHé P%stcg%%@ wel |

plate. A single phagt e over
transferred with ﬁada‘pe:hcteeﬁ:eaknm%@ﬁi fren ﬁipg"atieopfammrsl or “”ﬁh“@"‘ﬁﬁ%@f@f‘élgﬁﬁil on plate

was incubated at JLC HQs the REME2quIRe RbRE & UMBYLIDE: ShRkLehidbr %affy@ﬂld oW ng
i ncubat i on.
signal sequence suitable for the secretion of the antibody fregments from the
chosen host cell. t shouid also be recognizad that the heavy and light chains may
resids on different vectaors.
A, Signal Seguence Component
[0100] The antibody variant of this invention may be produced racombinantly. The
variant may alsc be expressed as 3 fusion polypeplide fusec with a heterologous
polypeptide, which is preferably a signal sequence or other polypsplide having a
specific cleavage site at the N-terminus of the mature protein or polypeplids. The
heterologous signal sequence selected preferably is one that is recognized and
nrocessed {i.e., cleaved by signal peptidase) by the host cell. For prokaryotic hest
cells that do not recognize and process the native antibody signal sequence, the
signal sequence may be substituted by a prokaryotic signal sequence selected,
for exampie, from the group of the alkaline phosphatase, penicillinase, Ipp, or

heat-stable enterotoxin il leadars. Or in the case of the vector of Figure 1, the
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C.Culture for Deep Well Plates [0182] XL1B cells from50nL culture were
added to 2xYT nedia at a 1:100 dilution. The cells were grown at 37C in a
shaker until the A600 was between 0.9 to 1.2. C Infection with Phage in
Deep Well Plates [0183]Wien the cells reached the appropriate OD, 1M I PTG
(1: 2000) was added to the XLIB culture. The final concentration of IPTG was
0.5mM 750pl.. of cell culture was transferred to each well of a 96 well -
deep well plate (Fisher Scientific). Each well was inoculated with 25pL of
el ut ed phage. The deep well plate was placed in the shaker (250rpn) and

i ncubat ed overni gh t 37 i [ reenin

[ 0184] Fol | owi ng T éatq?%n% C’&”’Sﬁggg%(”\lﬂ9?%?%%@%%%&%3#5 ﬁ%ﬁﬁ%ﬁ at 3,‘%50
rpmfor 20 m nut esscighdnige pride BETK FBgYEIRE BERPHIRFERHPHE S-EpEest of

E uper gagj‘:"t was V\’%ﬁ@é)ﬁé@é@l‘é%befr,roﬁ@h&agéfgw;ﬁudfn@rSaErLHa&%chs aridlﬂm!z}/@eéb@yde@m— of hlErrL
I qui tures o - 1. .cell -1S r I, . . e shaker
(ZEOrprr) in 2xYT Eort SR f@gB%qsﬁaa?_seg?adte{étnreaééf%’sgﬁggiﬁ%\ota%&‘qi%G}g%&eg 0.9 to
1.2. | PTG was added sinakdektrivat incon ot 30&4546M Iroha0msiavicahekrissabr.of t he
culture was tranferre i'a@%ig@xal@@%nﬁ&@s@!i 2t PR sL QoA 6! BNS kBB

characterized. The ce f were I noculated with 10 pL of phage fromthe high
titer stock (titefeRessIoVepLyene) aﬁrﬂaii%&:ug%@t EHAF%FUT Fi‘i‘%t']’FS%é'Eeglﬁ'?é The
cells were grown peesm gbtingtamopmMNfcapedial tie enviictihvetaki ng. F. [ sol ation

of Sol uble Fab from P%ri pld@}%%gfqge%g%am% %ﬁ‘&o’%e}q{sre pelleted in an I EC
[ m nut es. t

centrifuge at 4,500 rpmfor ure medi um was renoved the

pel | et wdslitiesus peamors nsEBOEARIEET & PERiFERSHerTCh iTef @12°ES6IVETPIS, pH 8.0
contai ni ng 1nM EDLA;aRdn 8008 M SHEE88R) nosVait eedhalig itk flased omesiiee for 1
hour with gentle shaki gge Cel | ulg%r debris was ;%qudhb%oggppg rifugation at
9,000 rpmfor 10 RiT(FEdE ECO4E eRRS SRR ARTART TR ORTAMITRE the 'Sof Ubl e Fabs
was col | ect ed andinstuossedigat o&€plicEicanp becdonfraresnicdini/beiufhaeat $uoh .

[0187] There were Eég@gyc%sg}g\j\,&%g\mpa \g\%%@ac% bE8Si Ve Whi NiLBed Rgs digRmewor k

at the potential ke ositions d;esc_rl bove, Position 73 in Vp was kept
as the nurine respPdaeiceinden herrint RERPMBATPAETIMIt BRArFeBEEause this
position was det esdmiRech: 0 rabhrcthighinngifgs ol feasnanhadrieds vilaowewer , t hat

threonine at VH 73.is a conmon human,t esi i , germ.l.ne VH
subgroup 1 and 2. ?8V4%,po}yoma, adenowrus,qlé\}aor Mareﬂ)s&ﬂ%@%@%& xgﬁsama%

cells. Generally, the origin of replication component is not needed for mammalian
expressébn veciors {the 8V40 origin may typically be used only becauss it

containg the early promoter).

C. Seieciion Gene Component

10102] Vectors may contain a selection gene, atso termed a selectable marker. Typical
selection genes encode proteins that (a) confer resistance 1o antibiotics or other
ioxins, e.g., ampicilin, neomycin, methotrexate, or tetracycling, (b} compiement
auxotrophic deficiencies, or (¢) supply oritical nutrients not available from complex
media, e.g., the gens encoding D-alanine racemase for Bacill.

10103} One example of a selection scheme utilizes a drug to arrest growth of & host cell.
Those celis that are suscessfully transformed with & heterologous gane produce &
protein conferring drug resistance and thus survive the selection regimen.
Exampies of such dominant selection use the drugs neomycin, mycophenolic acid

and hygromycin,

2
[ 1



[0188] The framework residues that differed between the TES-C21 sequence and
the human tenplate were randonmly substituted as descri bed above and then
assessed for their potential affect on target binding, and anti body
folding. Potential framework residues that nay have affected the binding
were identified. In this case, they were residues 12, 27, 43, 48, 67,69 in
VH and 1, 3, 4, 49, 60, 85 in VI_ (Kabat nunber systerr) (See Figure 4) It
was | ater dermpnst ated that only positions 27 and 69 signifi cantly affected
binding in the VH region (clone nunber 1136-20). [0189] The primary screen
used was a 5| ngl e i nt ELI SA, PE i.n I I ription
bel ow). TH&pri na?‘ﬁot%r’éaé?lo %8 s@&%egd %ar?éegﬂ%ﬁea% Hﬁghﬁd&f‘%&?ﬂ@éé{;n“ body' s
target nol ecul e. WEhtenase Hhhaenifaetoreyaslls ugmpﬁ@ttﬁcetﬁkesqmgth@laﬂftbﬁéhmtc}?é par ent

mol ecul e were sel gof ad aQthrRethQ:%?&tnef%&dn%ﬁal beani Ag.- [&ér@@]}!lyn the second
round of screening, I ndividual r| al

cul ture and peri pirastf fB“EP@b%éﬁQ%%% a\%@é’”%gﬁﬁn ‘F%E %B%mg “’%ﬁ?@ “titration

assays. The clonescthat retai ned hi gher binding in this assay were further

charact erjged.  Once iyt e Sebegied rlapoy-clanes, uecepiacesend. the top

10- 15% di’ohes wer® °sE uénce e clones arranged accord H}g}
sequence. Repr esemtatipes! P?%%f’@Wé@aﬁ@n%Wﬁr”ﬁGH%Tteo%ﬁ‘ Heﬁ&al nst
each other and thﬁntg%&on&da@ﬂ@%n&%bﬂﬁtcﬁdwswmsmémm:éih@km whosen cl ones

were conbi ned and_t he e ri ous co at ed.
101911The const r uBt'ed’ I%”lﬂ%r@’s ‘s&gﬂ%sa @F@ﬁp@ambha?g%ég?@éﬁ or inproved
bi nding to the retarbedait human 1gE., SE44., Clones with binding affinity
greater gﬂy@%”g“ ﬂfge Iﬁ&l@%gr’%@#ﬂs %&l%érﬁm @It\%d h@@@nﬁﬁ%ﬂ%ﬂﬁ&ﬂagéﬁb@me | D #4,

49, 72, were further characteriz itration curves for

clone 4, 49, 72, ?B‘FRHF?@S@%GU&‘F@%WWWEHWF‘T éﬁﬁée%ﬁ“?ff‘?&% TS ng t hat

their affini ty iSwgd Wbﬂl @H“I{@rdme spapesther sTESe R barkFheskeackonesycetipet e with
murine TES-C21 for a .nd adi-ng, ep| t ope
was not changed ddff ﬁ %ﬂ%s eras :&gg élagﬁ Srglo%itgtgw&gﬁm%im?'z@d a[’} “di d not
bind to FosRI -bouadele@p&aw@‘g:emw@uﬁahtatmarwer Pts:hlaéégamuﬂr%@V%PStdﬁémtt'

hurmani zed anti bodies kwalﬂycﬁfr%ﬁiybuﬂkortdmar @Qaepé*omo t@e@agg)e hi st ami ne rel ease
when they were constructed |nto di,val E I%g gl.one 136

retai ned B1fri ne AREERAE EIFEIH 91“11“‘8555\}5& K y%% *dufe %ﬂ ggn@ﬂ m VH
framewor k honol ogyjesmaivrir &ﬁ:@ﬁ%hmﬁn!\lbm@rﬂ‘d2¢%&ﬁ?%)r émvnﬁrg@n%@Pé@?tsed for
by affinity maturgtd %&mﬂ%%ﬁﬁ Bz!a?érﬁ’@té?ﬁ o#@ét@cﬁﬁ?d *!919 a%;ﬁ’s kcsRl by the

[

hunmani zed Fab was "dénonstrate ur e ngl e Point EL1SA
Prot ocol for Scredfapgerafitiexd ‘PI%W@S‘”\AEHE@C@QF%@%\RW% ®5Ug/ nL sheep
anti-human Fd in Q@Eﬁ’bpﬁﬁ* rngeﬁ@bloﬂ@nlﬂ’gf fe@bn oMes Waghiosadz!l 4€omEhesrcoat i ng

sol uti on was renmovedand t

for 1 hour at 37CPTRFER ﬁgescﬁYe pdwfr%%mp gblegg{%ggtrwi L%’%@B %V %’%)ﬂl‘{}\%é)N(B rSSM 7es

(PEST), 50uL/wel | déaslmcsaﬁtmp@a(mn &imiagyperheaiantt veen st HGCRIGHR<E Pt er phaae
and secreted Fab of eB@Hb d:%r‘%er%cﬁtpy oL RVBabbasKg e =d58dnepr ep) was
added. Pl ates were | ncubate hour at room tenperature followed by
washi ng 4x with PEST. BouDWEIrPomet “HPotisiy| at ed SE44 at 0. 015ugh-n! dil ut ed
in 0.5% BEAGHBS andpfs05%eBWERENg Jecwas stilgroaede dronPimties iswerognitdrery

i ncubated for 2 haodr t room D 11
StreptAvidin HR 1: gﬂéﬁ? PrUTT S‘h‘]i n%%%ékjo %ﬁ}”&g@@%ﬁ%&&oﬂéﬁi@gﬁ é{(%ld;‘/(é,\e
added and the pl ategat m@ub@t\@tﬁ‘! Frofeaierc aasts BB e, RIAME . PIFAFES her e
wazheﬂ ex with (I;’Ets)c.]l;, %3541;/ y@l,d@r'gh@e@ytgﬁ@r@tfﬁo{p%@@)a twsmgd;dexﬁi stencdevel op
and then stoppe addi n a tration:
anti i gE [0194] Pl at/&€™y E&VSB%P@@O stEHJCBa%Eﬁ QQE%%FP%»ﬁ%VI fi ééﬁé @7

ug/ M) SE44 in carhoratercodats kg damatﬂerprmfewmrcghﬁe atbaggial Q@Wbﬁ@ays?éﬂ%tl on
was renoved and the v / lie, Be YorBSAN-RBS for 1
hour at 37C [0195?01”%‘“% PRpEBE b REKT el ZI IS o B, TV\EEN(CEB% ( PEST)..
50uL/ wel | Fab (froWe25iecperi pl asmic prep) was added starting with a
dilution of 1:2 and diluting 3 fold serially in 0.5% BSA/ PBS and . 05%
TWEEN(r)20. Pl ates were incubated for 2 hougas at room tenperature.



[0196] The: plates .were washed zix. with PBST arbi 50uLflvvell 1:1000 -
(0.8ugim) dilution of biotin-sheep anti human Fd in 0.5% BSA/ PBS and 0. 05%
TWEEN(r) 20 was added. The plates were incubated again for 2 hours at room
tenperature. 101971Followi ng a wash 4x with PBST, 50ul/weli

Neut r a- avi di n- AP 2000(0.9 ug/m ) in 0.5% ESA/ PBS and 0. 05% TWEEN(r) 20 was
added and the plates were incubated 1 hour at roomtenperature. [01981The

pl ates were washed 4x with PEST. And devel oped by addi ng 50uL/wel | pNPP
substrate. Devel opnment was stopped by addi ng 50uL/well 3M NaOH. The

absor ban f ea 405 4 ol for
Affini tyﬁ]‘liugﬁ)l fi cg{']?régﬁér 5 §é§ﬁrg i %r gggg’&e%w%ye@%%&m&aﬁfq{agﬁ991Tvvo

500 nl cul tures GQ%YT)ChéW@P?ﬁI PPG’XWW?W 25 10 P PaRSY APFTFEMIET e Affocui at ed
with 5 nmL overni @mgra&iaag&;pMB:raeraa@bdgmmbraéq@mfbwmaﬁsecnﬂaeeu;mreémz | PTG

was added to a cqncentration of € A |,nfected
with 200 pi _ phagrcgmﬁerSta tﬂafngcr' mcu"gg?ne % A’&ioﬂ%%@%?@&?\}%
shaki ng. Fol | owi regy herfesges.gn thethenc@inhost %ﬁ@ofgrg@\m aen 250 BV eIChERYISt Wit h

shaking. E. DAY 2 102001Celd ﬁéﬁ%?ad&%ﬁh%ﬁ‘ﬁé’p@?ﬁx%ﬁ@&% sgnrfoosftr%(bom@ut es at 4C
in 250nL centrlfu e tube C?u

| ture medi S 8 the pellets
were resuspended SPAEECE oY &F TGFe ieﬁue’icgsﬁf SI“\S,}\%@“% P9 | @ ?%ﬁwt@rexﬁe *'Br ot ease
i nhi bitor cockt aivedtorsBuf fer A- (1 liter) 50mM NaH2PO46.9 g Nal - 12PCAH20 (or

69 NaH?P 300re, %%%ﬁﬁﬁé&%&%%m SUE}\)é'u'fJﬂu %ﬁ Fe%sﬁ%sg MQ@Q%O' e (MV

68.08) a t tho fter tril of Buffer A
with one tabl et ﬁor@ﬁﬁﬁ%ﬁ§mﬁﬁioéﬁs%3t?ﬁﬁ?ﬁ Cf@?“”fﬁi‘ﬂ@{yér P”Z(“F?S%ﬁéc Basel ,
Swi tzerl and). [0204iResuspendedsceldosprser@nidransier hedkinadsopanknl coni cal

tube and lysed w ategarboxyiase, phosphofruciokinase, ghucose-8-phosphats isomerass, 3-
phosphoglycerate mutase, pyruvate kinase, tricsephosphate isomerase,
phosphoglucose isomerase, and glucokinase. | ‘

[0111] Other yaast promoters, which are inducibie promoters having the additional
advantage of franscription controlled by growth conditions, are the promoter
raglons for alcohol dehydrogenase 2, isocytochrome C, acid phosphatase,
degradaiive enzymes associated with nitrogen metabolism, metaliothionain,
glyceraldehyas-3-phosphate dehydrogenase, and enzymes responsible for
mattose and galaciose ulifization. Sultable vectors and promoters for use in yeast
s¥pression are further described in £5 73,657, Yeast enhancers also are
advantageously usad with yeast promaters.

[0112] Antibody transcription from vactors in mammaiian host cglls is controfied, for
example, by promoters obtémed from the genomes of virusaes such as polvoma
virus, fowipox virus, adenovirus {such as Adenovirus 2), bovine papiiioma virus,
avian sarcomea virus, cylomegalovirus, a retrovirus, hepatifis-B virus and most
preferably Simian virus 40 (8V40), from heterologous mammalian promoters, ..,
the actin promoter or an immunogicbulin promoter, from heat-shock promoters--
provided such promoters are compatible with the host cell systems.

[0113] The early and tate promoters of the SV40 virus are conveniently obtained as an
SV40 restriction fragment that aiso contains the SV40 viral origin of repiication
The immediate early promoter of the human cytomegalovirus is conveniently

obtained as a Hindll! £ restriction fragment. A system for expressing DNA in



100)./L 100 ng/nlL lysozyme by inverting the tube several tines until the

m xture noves together as a blob (due to the lysis). Cells were sonicate-d
on ice followed by the addition of 10 uL DNase 1 (about 1000 units) and
gently rocked at 4C for 30 minutes, Debri was pelieted by centrifugation at
12000 x g for 30 mnutes at 4 C, using 50 nL centrifuge tubes. Supernatants
were transferred to a new conical tube and stored at 4C. [0202] Ni - NT
agarose (Ci agen, Valencis, CA) was used to purify the sol ubl e Fabs
according to the manufacturer's protocol. The 1)i/sate was m xed with

Ni - NTA and | oaded_j nta. n . ; for

SOS- PAGE anal ysi sﬁ?ath%aﬁaﬁﬁ%rﬁ%%;&g\g%eﬁ%%%9@%@%{5@%&?%FS?Q%M R&r - 12p01,
300mM NaCl, 15mM Ratilazél B44%d) istificplanchthg, siainthdeeatidy it 6t Bedo by a 20

M _ wash with S0miiaiAz PG4 @ QO MM Ch-inte?@rM dDRIAG128 B84 rEsxpleals ivebeseel ut ed
wth 6 x 500 ,uL ekutlon buf 2P nv NaCl

fer (50mM Naki 2PO4, 30Q .. 450mV]
i m dazol e, adj ust®pHGE" 8¢ SOWQ{WNﬁ@ﬁ'n%ﬁaasgﬁé?wgdrwe%éSW&.W@)I um
Madanms wer e st or edlteatztivehCiheColsumrrofmaaitis lomstemena repsal opz bd Lyt BOB PACE and
the fraction V"itfbr&ﬂ@ceﬁr eat est anount of Fab was selected and dialyzed in
PBS at 4 C. Exanple 8_Sol ubl e Receptor Assa EOZOS]A 96 wel |l assay plate
suitabl e for ELI SA wa$ co&PBYNSR Ff?“??.“b@o‘ﬁﬁo%ﬁn pai nL FagRl al pha-chain
recept or (goat i ng Puikerict 50z ok cachimabeddibeard omatesntigtbyhidper for 12 hours
at 4-8C. The wells were_aspi . /. i ffer. ( . 1% BSA,
pH 7.2) was added” uéﬁrymie%%uoﬁ%ﬁ %‘%g Soe%rb% Eﬁ%gllpg Sbe@#%%lsg&gp%eifﬁgr%et\gé%géisay
pl ate the sanpl esMamnhefoer eancencEESECRY HURS frove mantiadia extes (WI200 to
0. 001ya/ ml by 1: 4gdit)dt bionsinW-thprssyabubier T(0:a% B9 ant:Qu0z%afneen 20,
PBS, pH 7.2) and an e%:ggl vol une of %LOOwg!,rrL bi at knyghat g/g i gE was added and
the plate incubat @25 7975 HETYLCEE! U8E, ~PRECEEERF® N CoAL BAARET 18 wer e
washed three ti mesewitd sicPBIard ididbrcTWEEN 2T ant H8glegéivons tly sanpl e
wel |l s were transf : 1, i i gLt ati o) e i-nut.es at 25C.
Fifty pillwell of5&5%7%%%%@3?@@%%@%@%?‘,afagﬂs@é?%_é%geﬁ'ﬁ%é’?say buffer,
was incubat ed for OB AINEICESYIN BAIAGHE dtseGIFCara t WS £RE 114l %Y washed
as before. Fifty ginandivedibmed:s EVRis RS F aler pasoradeed. BRerealcer mnas:

devel oped. The reactio 1s st opped by adding,an _gqual valune of 0,2 M
12501 and t ho. abegl BEHCE FoReT Bt HE HSDAT B e G BAar A Br AR bod es
to / gE-1 oaded FceRIprf@204Aried biodyiei i fig ptoondiman | gE associated with the

al pha-subunit of FceRk was gel-apibNedRYatBh@ioRtéRatd ng Wi th 10 , ug/ nL human
igE for 30 min at_4C. Plates were washed three tines_foll owed by a one hour
i ncubat i dHIN t h vEMFNCBHEE PR SHIRYDF Mot FRHE(YEaY e ‘B3RS PRUan | aE MAb
E- 10- 10 or the husmnikzednarFabnocasisantls iBndharguttekabsroasismdetgctied with a

biotin | abel ed antj. , nt.i Lal, ] = i.ne._MAD.

E- 10- 10 was det ec%%ndg]@%g%siﬁﬁsg%g#%% tf&“%%%@ﬁ%éﬁ l?ﬁaa'?@eg}r%%?i‘@%npl e
10 Cl one Char act efeZet NP UFD SOBERREE Brea@miadatasaigas Tegsayed i orcasiaiang
affinity and posi ti y@r-pL00e SRk &f SeaUeNce dial ANk BogWAThaBtSdhavi ng
beneficial nutations i n%éiDR}re ions that incr e?Sﬁ bi ndi ng af fi ‘rl%ty wer e
f-urther char act er FZEH] NAEHGS STRE TGS B He B B4 %ﬂyiflé °d=BTRHF BT on of i gE
binding to its reoceprsrizdandocpitss MiRNdkinngirgf the eciépdio Onbowehd tregEriptb206] A

library of variantgs, s WS AL j TaTgu 1] i ous
CDRs whi ch demnsﬁefayx%%nlc%?n?%\?%é’%Fﬁ%ﬁ%g%ﬁh%ggﬁﬂ%{g%ggﬁ/t%ﬁ%ﬁggﬁ.gﬁ%ir gure 7

presents hi gh af f i (4% dheéi%at es havi ng conbi nati ons of substitutions.
TABLE 1. SELECTION AND TRANSFORMATION OF HOST CELLS

[6116] Suitable host cells for cloning or expressing the DNA IR he vaciors herein are
prokaryotic, yeast, or higher eukaryotic cells. Sultable prokaryotes for this purpose
inciude both Gram-negative and Gram-positive organisms, for exampig,

Enterobacteria such as £. coll, Entercbacter, Erwinia, Klebsiella, Proteus,

28



CDRL1:1 CDRH1: P RASOSI GTNIHSEQ I D NO 5P I viYWr_- ! #1 RASRSIG NNH SEQ I D
F.

NO 6WWLE SEC I D NO 15 SEQ ID NO 18 SE-Q I D NO 17 #3 RASCRL, TNIA S.
I D NO7#2 YYWLE

- Q
CDRI 2. 2: CDRH2: P YASESIS | SEQ I D NO 8P

El SFGTFYr NYNEKFKASE-Q | D NO 18 #1 YAYEESI SSEQ | D NO 94:

. 4. 1EPGTI PI TNYNEKFKASEG | D NO 19 #2 YASESIY SEQ I D NO 10 #2 EI DPG

r TTNYNE- KFKA, SEQ | D NO 20 YASESDS SEQ I D NO 11 PE, EI SPDTFI TNYNEKFKASEQ I L)
NO 21 #4 YASESES | SEQ I D NO 12 #4 EI SPLIr L NYN2Kr KASEO | D NO 22 CDRH3:

[6117)

0118]

0

4

19

Saimonelia, Serratia, and Shigelia, as well as Badilli, Pssudomonas, and
Streptomyeces. One preferred E. colf cloning host is E. coll 204 (ATCC 31,44€),
although other strains such as E. coli B, &, coll X1778 (ATCC 31,537), and E. coll
W32140 (ATCC 27,325) are suitable. Thase examples are iliusirative rather than
timiting.

in addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast
are suitable cioning or expression hesis for antibody-sncoding vectors.
Saccharomyces ceravisias is the most commanly used among lower eukaryotic
host microorganisms. However, a number of other genera, species, and strains
are commonly avaiiable and useful herein, such as Schizosaccharomyces pombe;
Kiuyveromyces; Gandida; Trichoderma; Neurospora crassa; and filamentous fung
such as e.g., Neurospora, Penicillium, Tolypodiadium, and Aspergiiius hosts, such
as A, nidulans and A, higer.

Suitable host cells for the expression of glycosylated aniibodies are derived from
multiceliuiar organisms. in principal, any higher sukaryotic cell culturs is workable,
whether from veriebraie or inveriebrate culture. Exampies of inverisbrate cells
include piant and insect cells, Luckow et al., Bio/Technology 6, 47-55 (1088);
Miller et al., Genetic Engineering, Sstlow et al. eds, Vol. 8, pp. 277-278 (Pignam
publishing 1886), Mseda et al., Nature 315, 582-504 (1885}, Numerous
haculoviral straing and variants and corresponding permissive insect host cells
from hosts such as Spodoptera frugiperde {caterpillar), Asdes (mosgulite),
Dresophila metanogaster (fruitfiy), and Bombyx morl have been identified. A
variety of viral strains for transfection are publicly available. .g., the L-1 variant of
Autographa caitfornica NPV and the Bm-5 strain of Bombyx mori NPV, and such
viruses may be used as the virus herein according to the present invention,
particularly for transfection of Spodoptera frugiperda cells. Moreover, plant celis
cuttures of cotton, corn, potato, sovbaan, petunia, tomato, and tobaccs and also
be utilized as hosts,

Vertebrate celis and propagation of vertebrate cells, in culture (tissue culiure) has
become routine. See Tissue Culture, Academic Press, Kruse and Patterson, eds.
(1973). Examples of useful mammalian host cell lines are monkey kidrey; human
embryonic Kidnay line; baby hamsier kédnéy celis; Chinass hamster ovary celis/-

OHFR {CHO, Urlaub et al., Proc. Natl. Acad. Sci. USA 77: 4216 (1980)); mouse



P FSHESGSNYDY4DYSrsO I D NO 26 #1 FSH. 4_, GNI NYD, YFDYSEC. |1 D NO 27 #2
FSHFSGONYDYFDYSEQ | D NO 28 #3 FSHFI GSNYDYFDYStrO I D NO 29 P = Parent

[ 0207] Ni net een heavy chain variants are presented in Figure 9 and 35 |ight
chain variants are presented in Figure 8 Three candi dates were further
characterized for binding affinity and these are presented in Table 2.
TABLE 2Bi nding Affinity Maio KID Fold Increase in Binding Affinity TES-C21
614 H 200 olVi MAb 1(CL-5A) 0.158 pM 3886 MAb 2 (CL-20) 1.47 + 0.5 pM 417

sertcl cells; human cervical carcinoma cells (HELA); canine Kidney cefs; human
jung celle; human liver celis; mouse mammary tumor; and NS0 cails,

[3120] . Host cells are transformed with the above-described vectors for antibody
production and cultured in conventional nutrient madia modified as appropriate for
inducing promoters, selecting transformants, or amplifying the genes encoding the
desired sequences.

[0121] The host calls used to produce the antibody variant of this invention may be
cultured in a variety of media. Commercially available media such as Ham's 710
(Sigma), Minimal Essential Medium (MEM, Sigma), RPMi-1640 (Sigma), and
Dulbecco's Modified Eagle's Medium (DMEM, Sigma) are suitable for culiuring
host cells. In addition, any of the media described in Ham et al., Meth, Enzymol.
58: 44 (1979), Barnes st al,, Anal, Biochem. 102: 255 (1980), U.S. Pat, Nes,

4 787,704 4,657 868; 4,560,655; 5,122,469; 5,712,163; or 8,048,728 may bs
used as culture media for the host celis. Any of these media may be
supplemented as necessary with hormones and/or other growth factors (such as
insulin, fransferrin, or epidermal growth factor), salts (such as X-chiorices, where
X is sodium, caicium, magnssium; and phosphates), buffers (such as HEPES),
nucisclides (such as adenosing and thymidine}, antibiotics (sush as
GENTAMYCIN TM. drug), trace elamsnts {defined as inorganic compounds
usually present at final concentrations in the micromolar range), and glucose or an
equivalent energy source, Any other necessary supplements may aiso be
included at appropriate concentrations that would be kr‘lown fo those skilied in the
art. The culiure conditions, such as temperature, pH, and the like, ars thosea
previousiy used with the host cell seiected for expression, and will be epparent to
the ordinarily skilled artisan,

ANTIBODY PURIFICATION

[0122) When using recombinant technigues, the antibody variant can be produced
intraceliularly, in the paripiasmic space, or directly secreted info the medium. If the
aniibody variant is produced intracellularty, as a first step, the particulate dabris,
gither host cslis or lysed fragments, may be removed, for example, by
cenirifugation or ultrafittration. Carter et al., Bio/Technology 10: 163-187 (1982)
describe a procedurs for isclating antibodies which are secretec o the periplasmic

space of &. coll. Briefly, cell paste Is thawed in the presence of sodium acetate
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MAb 3 (CL-51) 3.2 i 2.2 pM 191 Exanple 11 Expression and purification of
anti-i g anti bodi es and FRP-conjugation [02081H gh affinity MAbs candi dates
wer e generated, For the generation of intact anti- |gE MAbs, the heavy and
|l i ght chains variable regions were PC IR anplified from phage vectors

tenpl ates and subci oned separately into H and L-chain expression vectors
under the expression of a CW pronoter. Six full antibody clones were
constructed and are represented in Figure 10 A-F. Appropriate heavy and

i ght chain plasm ds were co-transfected into the nouse nyeloma cell line

NS sing el ect t r e.g.,
Lo ot ab. o T PR e, By bEEIBEAURRIG Lok oty LB BT e 2,9
fromthe si ngI e SteABE i@ by fWﬁ@"@%é?W&*ﬂJaﬁﬁ \SPRE 0T8N WD phar ose
(Pharmaci a) . The seeaeentmatd r@@d @f, suhenantt hohsuwaspatier lesﬂ;&@ aksi ng

spect r ophot onet er__at id. FCA assa D% 091Purified antibodies
were conj ugat ed t%e/an%a? Tirsm&nc Tt ateelfjgian%a)éor%?w zavalle%le %rgtlpg uoracgnéahon

conj ugati on ki t  (gnfedekambye. sBamiFmam diiEos P@j&gonalﬁr@ﬁltr@ﬁqﬁgmrt ¢ nrdfease

manuf acturer’s pnm&@péucm&,@mméy m@a@éa |Fy@ﬁ‘9é’fgi?et:@@gé}ﬂéétéésg@m%h[) Was
determ ned usi ng ELI SAwith plate gb% a nonocl onal  human

gE
(5E44). [0210] TRESDHIN DAY “ear “Tsuwﬁaé’ H%R}éjﬂ‘ﬂé%li’f%"é"wéﬁfoé‘ﬁ“ %EPY"F“W%’SAnen can
Type Cul ture Col loestinomrnts10801 Uni versity Boul evard, Manassas Va.

20510 2208 (ARO A 10 DSOS oL gl BT 0F,

2003 example, hydroyyianaﬁta cnromatog"aphy gel elecrophoresls, dialysis, and
affinity chromatography, with affinity chromategraphy being the preferred
purification technique. The sultabllity of protein A as an affinity ligand depends on
the species and isotype of any immunogiobulin Fo domain that is present in the
antibody variant. Protein A can be used o purify aniibodies that are based on
human lg G, 1gG2 or 1gG4 heavy chains (Lindmark et al., J. Immunol Meth. 82 1-
13 {18830}, Protein G is recommended for all mouse isolypes and for human igG3
(Guss et al,, EMBOC J. & 1587-1575 {(1888)}. The matrix to which the affinity igand
is attached is most ofien agarose, but other matrices are available. Mechanically
stable matrices such as confrolled pore giass or poly{styrenedivinylibenzens allow
for fasier fiow raies and shorter processing times than can be achieves with
agarose. VWheare the antibody variant comprises & CH3 domain, the Bakerbond
ABXTM resin {J. T. Baker, Philiipsburg, N.J.} is useful for erxrzcauon Other
technigues for protein purification such as fractionation on an lon-exchange
column, ethanol precipitation, Reverse Phass HPLC, chromatography on silica,
shromatography on nepa in SEPHAROSE™ chromalography on an anton or
cation exchange resin (such as a polvaspariic acid column), chromatofosusing,
SDE-PAGE, and ammonium sulfate precipitation are also available depending on

_ ihe anfipody variant to be recovered,
0124] Foliowing any preliminary purification step(s), the mixture comprising the aniibody

variant of interest and contaminants may be subjectec to low pH hvdrophobic
interaction chromatography using an slution buffer at 2 pH between about 2.5-4.5,

oreferably performed at low sait concentrations (e.q., fram about 0-0.25M sait).



Anti-1gE CL-51 ! i PTA-5680 Decenber 3, 2003 [02111This deposit was nade
under the provisions of the Budapest Treaty on the International
Recognition of the Deposit of M croorgani sns for the Purpose of Patent
Procedure and the Regul ations thereunder (Budapest Treaty). This assures
mai nt enance of a viable culture for 30 years fromthe date of deposit The
organismw || be nade avail abl e by ATCC under the terns of the Budapest
Treaty, which assures permanent and unrestricted availability of the
progeny of the culture to the public upon issuance of the pertinent U S.

patent, [0212] Th%ﬁm,g@g@n@hﬂﬁaﬁ{m@ﬁ@ﬁsappl ication has agreed that if
the culture on dgﬁOSlt shoul die or be |l ost or destroyed when cultlvated

under suil®aBl e c %FatpP%)tﬁéomufat‘Wsl 1 B PPERHSE O] 2T R PRATR P e Pl cat i on
wi th a viabl e spegidgiesafiofhiesciameuliohd tireeusdisabluads bl hyxiaf tht hayeeiresi t ed
Strain is not to he S e I i-on in
contravention of h? he %% CLS' eqddeéﬁetegoéburﬁ?w% ?ﬁgn%uﬁ?f(ﬁ%&%ﬁ%ﬁ éd}}ﬁ/&égoi‘%/er nment
in accordance wi tCh“riﬁfSS epfattl%*ﬁ% Oﬂ%lz“@@@fﬁ@w PR dyloe ﬁ@ (3t t"ff’ﬁéha‘”‘;

specification is t&%’%l@@f;ﬁéﬂw&pr%@wfﬂ SireRtg dRneNablieirangeskil led in the
art to practlcethelnvent to belimted

t
in scope by the (f’tﬁsfgﬁ‘?aégesd@f)%gf’? é@ogé?%c Cgeg[etrﬁ%“\{%é’ﬁtb%{a?@a agiﬁ%%%h nents are
intended as il ustisatiporruekddhes dSpetemofoth@hemesaticapcaneksaritcul ture

that are functionalby mﬁégv@deﬂéa@r eui 1i0cd NEs: 36 ARGoRS ol Sobavent i on.
The deposit of material herein does not constitute an adni ssion that the

written descri ptilthCPReves A CORPHIIRETS 28PN equat e to enabl e the practice
of any aspegt of Hurerihhiwemtd reip oimetaidiragrtiheshest: woterbhereok, nor is it
to be construed as Jimtin of 1t | ai i 'c

il lustration that” %f%lo‘oglca' ané{tto%s%%ggr ,r fv%fgﬁy ﬂ%egrgadl (% crt:;ttﬁéiI %ﬁ%ﬁ%?

i nvention in addlqubﬁDQL@)QHTH@@eab@thﬁﬁmfén%J tge's opifaied apriteiohusgi win tfﬁ?ecome

apparent to those,sddrk Ine@lwbm irlchee %fh oa‘-daeamah@@;ofg@ﬁlegau@gamﬁgfh@@w $6n and

fall within the scope of pende i ng of the
Hgh APty Bi O BT Do PRI T G RS0 T O Gy A WS CToaRE ant i -1 gF
bi ndi ng assay [ 02i<dSirudires riigue, shioaridtirabtsddgl birates:iduwe. isls), sieciept or

t hrough t he. OH3 qu@ o S 1 i f- resent
invention very ef C|h:'re1(ntg SD%I%(I)C% Héqc%%?%%m&ggc&ﬁi h{}gﬂf 1“:320(:%3%céecl%jtesoorla

mapped the epi top’@am%@vﬁéfﬁ Pl&é@'vtaaﬁtdf%ﬁ@wﬁ§§ ATPHES St Pagra@%ﬁar@rrau n.
First, we prepare@dcd, V@Pté?rrcta@g@@duﬁe@t~h£&sxzuz@n@rzmr@L@&f§suhaareatbhmureonstant

region of human I%E%cf%c;c n%lu(%n R d(rjcl)xgdee m&&tlﬁ'r%}[% ()ﬁ%n%%te%er ?egé Oiﬂm ic E%la pran | gE.

These two peptid pres NSCr I |on transiation and
used in a Wester nfﬂb’h%ﬁodawava”ta@ rd!étﬂéﬂc?’quAUmﬁftat" bUFEsNAD., bi”r@d? AgS- Bot h CL- 20

and CL-51 MAbs m%@n@é%@ﬂ*@m@r‘a%&@;et hwmefaagldgsewfamnl«agge%wI as both

t he peptides. [0215] To map nore s eC| |ca verlapplng
pepti des were synPReISEH '\%ﬁ?*@li?@ &ﬁwg@eaaea ho Béfcr%{d cHeF gjﬂg S¥4 to 368

of human I gE, whi ghcdricidimedithey@ntiemexCeBgidomeiid-skaoh rpepkitdeitonsi st ed
of 12 amno acld [eslfues. having a.3.a0m %ﬂg}ﬂ%wmﬁ&% I {gicharnd of

the previous peptrde. hes Wer 6 synt hiesi zed
f I uor enyl met hoxy caachay PXPFrBEITanPAEE: et Witﬁhhx@éqxwalr%wn@’ﬁm% The

nmenbranes were ri ﬁ@&lurﬁ‘ ok@ib anelrs andl), Iala@& Mzﬁf‘é‘ﬁe{dﬂl RicilBRi UK% =at8X for 10
mn. After an over |ncugat| on.in %( or 3% BSA

" TES) | CHRPL1 abel B AreTE e MBS WTPUrea T ROLTOER HePEu it LR wer o
i ncubat ed wi th thebfmebeianhend arie® puffers (Abt eretpashisnguB Xcétae tiBum assiih

TBS- TWEEW,  usi ng; SuperaingaakicERBxsuRet ﬁa@mﬁqei\%%@ma;) aBreaetdvity was
nmeasured by chem | um nescence exposure of cMax odak) for the

Bi
desired tine. 102@’6’-‘?Pﬁ@terbé'§%ﬂ3ft*§sufj‘|“8ﬁ¥tfeﬁ%a%(tﬁ@r' “W@WF‘S SﬁEH’l Sé‘é"t‘ 8 that the HA
Anti -1 aE lyyl7Abs birrdstatitasondvegiaensd bne brfden EuBiapostthamdofaylbgBdcadihch are

ted b th foll Y. t
) Cand rPHLPR, ALTRRT (AT SR B PR S ahi tope

was several tinmes weaker than to ep| tope

(93]
N



B. Al ani ne Scan Mit agenesi s [0217] An al anine scan along wth substitutions
of am no acids in the peptides with those that are found in 1g31 was
carried out to determ ne which am no acids are critically involved in HA
Anti-l1gE. MALks binding to these peptides. Amno acids that were
determned to be inportant for HA Anti-1gE MAb binding were replaced using
an in vitro nutagenesis strategy in the ¢ chain of IgE. Another peptide
covering the CE2 and Ce3 regions as described earlier was also used in this
study. (See Figures 13 and 14). [0218] The EU nunbering schenme for human IgE

am no acid residues has ( EQAGH &R was used
to anplify the eREPTE 'nﬁ%rgrggmcm%ggFe’F)’ g@rﬁﬁof?ﬁ%% ed fggﬂ? of Ing Fc '

contai ni ng only biwey ch@@@%wetm@nmwmq@or%rbgﬂ%ﬁicgﬂfg@ directly

i nto pcDNA3 expresgikon. g/e:,%tcﬁae(arcsmlué negeneex&ashsbad cOX)deuskhgerFGRO cl oni ng
(I'nvitrogene, Carl sbad, ene

€ ¢ f or ned
usi ng over | appi nG“PERTFH’ é&pfaﬁ’y JfB%‘Qf *ﬁereﬁﬁﬁmol %@%‘%ﬁé@@gr&@epurl fied by
agarose gel el echeapioresis, di gest ed with an appropriate restriction

enzyme( SL @nd S%&Jﬂ%@ﬁ% gcﬁggmgp%mma@&@&emwg aM@Ltte EnsuROsoieast
vari ant on truct gqons wer e conrpl etel mg.uenced .usi ng

di deoxynuci eot i d&' ‘F?étﬁr‘?(é’ﬂ‘pf’?‘ﬁﬂﬁst?fﬁhﬁ SPAAYET I PRAC Lﬁ&% tbi Hant" human | gE Fc
-and its nutants wepe€xpFessedinysiong nrgeMs@gdar@@ptneSI&yﬂs?a@%glmg@éfﬁmm}i tro
transcription and translati stem (Promega, Madi son,

[ 0220] Lysat es froar[r?b't?liéy“ Sgﬁai&%?b%ﬂg@yl ption and transl ation cogrﬁl ed
system (1023l r ea?éatlll@wsnrﬁﬁf)fOW@%@EﬁgéWtoéﬂy%%eW‘ﬁA@ "Bl TUAHE"
transferred to nigyeeglduialbasesmpranasiusThe nembranas soerer idisdked with

S%dry mlk in Tris- buf fered sali TBS) and pM th the
primary anti body, P&t “5gE RRDE a‘%ﬁr@g $1°8"% %Ogé%?e\p/zgﬂqﬁggéé%gﬁé dsr(;&gct ed

usi ng a goat ant ipdvtimaie sLggBaRohgafrugatséd abovdicaeias adisHcpas gxidase

(Jackson Labs, 8, andadihe nisrmen el %@tdn\{@unbas_n@auxmrze
vi sual i zed by thg'{' ﬁé?%{]e r?aMb&ln\F/!‘és’tae%a%I ottl n%{ deat ection kit (Pjer

ce
Anti-V5 anti bodi G@EM?I@'%QHT%C BCIHOTEDT Ve SCoRfSPOI° SHFAT Orasélig%r@ﬁcg T he V5 tag
i ntroduced at thesfh B@lémbsmre@eﬁ odehesenpeptizaas, shibso\Was e ripitch bybiniaita.h

anti-V5 antibodies, denonst rated.t hat gll(j nakﬁ%‘ﬁﬁmﬂq%@ LS p%,%ﬁsr%ed at

al most equal | evef® Rt ghv%er vithgly s were ablé to bind to
the peptide that gaon Emom&tdmym |5Wf»@m’"ﬁ@@@° repucingEentst FiE) 24 @3 not  bi nd

to the peptide that; aﬁ%ﬁg'iﬁlgctmbtc@t 'chﬂﬁn ihﬂ)g@@d) &t@ﬁ&og@:@rou Adbeatibmgetohat this
second site was nbre I nportant q’ﬁa(f(ﬂg | %Jms L 2)n gg anpl e 13
Active | muni zati & %F‘“Trta'ﬁ%léaﬁr D"M”E ”LfEr R Wn‘?u enl ¢’ PERtTde of

- Epi t ope B [ 0221] ficansgeti g mince tehat acmsmqvmeuse«@rryalm@m @ssiheiman |1 gE were
used to denonstrat %J Egggﬁﬁﬁwk‘@d EQ@U%B QA0-s0f,ca8k 'DQ?QM@@WBEQ}OQQ human '

i mmunogeni ¢ pepti de usi on peptides, each npr|3|ng an
i munogeni ¢ pept i d@ﬂ@ﬁmﬁﬁﬁéﬁﬁsﬂ§éﬁtﬁsdﬁ‘05% HaIREE Wécu?séss? e éiﬁ‘ac% wer e
chemnical ly synt hegucz\%féaacﬂ%e SeideNtecsf and irigepidndedds swaiseas raffikdskk Q/s) - Leu

Pro Arg Ala Leu Met Ar r Th dthe u Pro
Arg Ala Leu Met APYYEEY? a’f*ﬁ?s SUCE G%L%St?%%z%qﬁ%eg% rrg%gg@ﬂ%c%né@g@m%?e

i nj ected subcut anéotisiop weights R0 ppy cofsighecivinyim®geni ¢ peptide in conplete
Fre. und Sgﬁﬁ,ﬁ uvamNoQ'otn% d-Abasat eme@&aer@@arselthwd\@ ivt20Qodrks phayRBS pH 7. 4.

AL two-we nter \ggdasd ‘c}) hSID ?olﬁglhgéet%gthg\rl\gmg&lc aojer% as wdeh as {o protect the therapeutic
orotein against agitation-induced aggregation, which also permits the formuiation
to be exposed to shear surface stressed without causing denaturation of the
protein, Suifable non-ionic surfactants inciude potysorbates (20, 80, efc.),
polyoxamers {184, 188 etc.), Pluronic® polyols, polyoxyethviene sorbitan
monoetners (TWEEN®-20, TWEEN®-80, etc.). Non-ionic surfactants may be



subcut aneously with 20 pg of the peptide i munogen in inconplete Freund' s
adj uvant. Then, two weeks later and three days prior to sacrifice, the mce
were again injected intraperitoneally with 20 big of the sane i nmunogen in
PBS. Serumwas collected and tested for the presence of anti-igE antibodies
specific for Epitope B. As seen in Figure 16, the peptide elicited anti-IgE
anti bodies in these transgenic mce. [0223] Those skilled in the art wll
recogni ze, or be able to ascertain using no nore than routine
experimentation, many equival ents to the specific enbodinments of the

 nvention described het el. ,SUch: SaUiANeDLSAN @ igitipadatadoatbe EITCONpassed
by the foll ow ngf’ e1a An isol ated peptide, suitable for use

as a antidgE eplm@méma@@ﬁﬁrzif%ﬁif% the am no acid sequence: Asn Pro Arg Ay
Val Ser Xag Tyr R@%Oﬁ@msﬁégqa@a@ ex2ipleTlrenqeptiutiescbeiten(2.9- SMeEnNf=ile ami no

aci d sequence is: 5 g Br ang 3. A
conposi tion conpf® E‘Fﬁegg a‘:%aé‘}ﬂ %‘%@S‘I }3 s@é!ré\c!%‘zlﬁar!a&ntﬂo@@iv ﬂgf“?‘f n

a
physi ol ogi cal | y acmeptiablre f@’alriiaifléfﬁ herﬁi“l@%’rﬁlso SR FP?FQQ}E”&H%IF%’P’“ exci pi ent .
4. The conpositign, Quncca!s@%e@%eéawf?wtb@g{am@mrprﬁd»@mgbm trawtRenE oY carrier.

5. The conposition "of ¢l ai .z [ S isrsel ected
fromthe group c@ﬁ%ﬁ‘@%”ﬁ@pﬁf"eﬁgﬁ( acﬁ’_I N tHe}t gnnﬁmﬁg%gpéﬁecg%é H&%ﬁt%erl a

toxoi d. 6. The pephipdei oby aayesorbledd fugthei aTevice argmIUNPRBRIeEY SRYS Mmmunogeni ¢

sequence. 7The p% i ds c%%es%eaéu%:@y p?@@@%ﬂ Porbfi@tbMRURREeRitG: segiferice
conprises BSA

f°anus toxold, theria toxol A, conposi ti on
for inducing an fQTiharﬁ’éfID@@ﬁ f@ﬁpd%sﬁoﬁg@et”@rﬁgﬂg@fﬂ RS e r]qraeor?prl sing the
peptide or the compeshdionfenfeany e&ﬁmmefbycdoascrwalan sclinfpugh oanoAt2cal

sufficient to induce a res nons bivicsel M{|fh%gh@e%gNO\/EL
| gE EPI TOPES ABS PREC “FHL" OF %"‘saentfig hﬁ %(n?%n rel %Steedé?%t 0 .nov

epi topes derived pblmmtb\ﬁree‘f@ﬁ*@a@RirmeﬁC%TSU‘Ieg‘ESW‘W 5’r°€”‘?"%8‘§j’ﬁl g a%y hi gh
affinity antibodig ?&arﬁ &l e3pead fibsadmey, Qbm}dmlngﬁoph'&&sa cnevelsigpepides may be

used for both active inmmunization of ect Ly Lihese
peptides to generat@erigHeAPFPHTES Géﬁltf?%%%‘% U'S?”% %&g%%E%ngéarggwmas f or

generating high af gimhdyranptdmbgitantticrodisessth rditiom AhGREFEDESES- t hat

SngI f;cal l%ﬁ bind.to these reql ong Qfi, LOFbahisPASRIVE hamnd Zakion of a
subj ec

readily accomplished, for example, by filtration through sterile filtration

membranes. Sustained-reiease preparations may be prepared. Sultable exampies
of sustained-release preparations include semi-permeable matrices of solid
nydrophobic polymers containing the antibody variant, which matrices are_%n the
form of shaped articles. .9, fiims, or microcapsules. Examples of sustained-
release matrices include polyesters, hydrogels (for exampie, poiy{2-hydroxyeinyt-
mathacrylate), or poly(vinylaicohol)j, polyiactides (U.S. Pat. No. 3,773,918},
copolymers of L-glutamic acid and ethyi-L-glutamate, non-degracable gthviene-
vinyi acetate, degradable lactic acid-glycolic acid copolymers such as the

{ UPRON DERPOT™ (injectable microspheres composed of lactic acid-glycolic acid
copolymer and leuprolide acetate), and poly-D ~(-3-3-hydroxybutyric acia. White
polvmers such as ethylene-viny! acetate and lactic acid-gtyeolic acid enable
release of molecules for over 100 days, certain hydrogels release proteins for
shorter time periods, When encapsulated antibodies remain in the body for a iong
time, they may denature or aggregate as a result of exposure io moisture at 37° C

resulting in 2 Joss of biological activity and possibie changes in iImmunogenicity.
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(No suitable figure) SEQUENCE LI STING <110> TANOX, |INC. SINGH Sanjaya
HUANG, Danyang FUNG Sek Chung <120> ldentification of Unique, High
Affinity | gE Epitopes <130> TNX-1030 <150> PCT/ U504/ 02892 <151> 2004-02-02
<150> PCT/ US4/ 02894 <151> 2004-02-02 <160> 77 <170> Patentln version 3.2
<210> 1 <211> 107 <212> PRT <213> Miurine <220> <221> m sc_feature <225>
TES- C21 LI GHT CHAIN <400> 1 Asp Ile Leu Leu Thr Gn Ser Pro Ala Ile Leu Ser
Val Ser Pro Gy 151015 Gu Arg Val Ser Phe Ser Cys Arg Ala Ser G n Ser lIle
Ay Thr Asn 202530

Rational strategies can be devisad for sizbilization depending on the mechanism
involved, For example, if the aggregation machanism is discoverad to be
intermoiecular S-S bond formation through thio-disulfide interchange, stabilization
may be achieved by modifying sulfhydryl residues, vophilizing from acidic
solutions, controliing moisture content, using appropriate additives, and
developing specific polymer mairix compositions. -

10133] The amount of therapeutic polypeptids, antibody or fragment thereof which will be
effective in the treatment of a particular dééom‘er or condition will gepend on the -
nature of the disorder or condition, and can be determined by standard clinical
technigues. Where possible, it is desirable to determine the dose-response curve
and the pharmaceutical compositions of the invention first in vitro, and then in
useful animal model systems prior to testing in humans.

[6134] tn a preferred embodiment, an aqusous solution of therapeutic polypeptide,
antibody or fragment thereof is administered by subcutaneous injection. Each
dose may range from about 0.5 yg to about 50 pg per kilogram of body weight, or
more preferably, from about 3 »g to ebout 30 pg per kilogram body weight.

f0135] The dosing schedule for subcutaneous administration may vary form once a
maonth to dally depending on a number of clinical factors, inciuding the type of
dissase, severity of disease, and the subjsct's sensitivity to the therapeutic agent.
USER FOR THE ANTIBODY VARIANT

[0136] The antibogy variants of the invention may be used as affinity purification agents.
In this process, the antibodies are immobilized on a solid phase such as
SEPHADEX™ resin or filter paper, using methods well known in the art, The
immobiiized antibody variant is contacted with z sample containing the target to
be purified, and thereafter the support is washed with a suitable solvent that will
remove substantially all the material in the sampie except the target to be purified,
which is bound to the immobiiized antibody variant. Finally, the support is washed
with another sultable solvent, such as glycine buffer, that will release the target
from the antibody variant.

[0137] The variani antibodies may also bs useful in diagnostic assays, e.g., for detecting
expres-s_ior'} of a target of interest in specific cells, fissues, or serum. For diagnostic
applications, the antibody variant typically will be labsled with a detectable moiety,

Numerous labeis are available Technigues for guaniifying a changs in



Ile Hs Trp Tyr Gn Gn Arg Thr Asp Gy Ser Pro Arg Leu Leu Il e 354045 Lys
Tyr Ala Ser Au Ser Ile Ser Ay Ile Pro Ser Arg Phe Ser Ay 505560 Ser Ay
ser Ay Thr Au Phe Thr Leu Asn Ile Asn Ser Val du ser 65707580 G u Asp
Ile Ala Asp Tyr Tyr Cys G n On Ser Asp Ser Trp Pro Thr 859095 Thr Phe.dy
Ay Ay Thr Lys Leu Au Ile Lys 100105 <210> 2 <211> 107 <212> PRT <213>
Human <220> <221> m sc_feature Page 1 <223> L16/-JK4human |ight chain
consensus sequence tenplate <400> 2 Au Ile Val met Thr Gn Ser Pro Ala Thr
Leu Ser Val ser Pro Ay 151015 Gu Arg Ala Thr Leu Ser Cys Arg Ala Ser G n
Ser Val Ser Ser sMscence are described above. The chemiluminescent subsirate becomes

electronically excited by a chemical reaction and may then emit light which can be
measured (using & chemiluminometer, for exampig) or donates energy to a
fluorescent acceptor. Examples of enzymatic labels includs tuciferases (e.g.,
firefly luciferase and bacterlal luciferase; U.S. Pat. No. 4,737.,458), luciferin, 2,3~
dihydrophthalazinediones, matate dehydrogenase, urease, peroxidase such as
horseradish peroxidase (MRPO), alkaline phosphatase, .heta.-galactosidase,
glucoamyiase, lysozyme, saccharide oxidases (8.g., giucoss oxidase, galactoss
oxidase, and giucose-6-phosphate gehydrogenase), neterocyclic oxidases {such
as uricase and xanthine oxidase), lactoperoxidase, microperoxidase, and the lika.
Technigues for conjugating enzymes to antibodies are describad in O'Sulivan et
al., Methods for the Preparation of Enzyme-Antibody Conjugates for Uss in
Enzyme Immuncassay, in Mathods in Enzyrﬁ. {Ed. J. Langone & H. Van Vunakis),
Academic prasg, New York, 73; 147-186 {1981},

[0138] Sometimes, thelabel is indirectly conjugated with the antibody variant. The skilled
ariisan The sidllad artisan will be aware of varous iechnigues for achiaving this.
For example, the antibody variant can be conjugated with biotin and any of the
three broad categories of iabels mentioned above can be conjugated with avidin,
or vice versa. Biolin binds selectively 10 avidin and thus, the label can be
conjugated with the antibody variant in this indirect manner. Alternatively, 1o
achieve indirect conjugation of the label with the antibody variant, the antibody
variant is conjugaied with a smell hapien (e.g. digioxin) and one of the different
types of iabels mantioned above is conjugated with an anti-hapten antibody
variant (2.g. anti-digioxin antibody). Thus, indirect conjugation of the label with the
antibody variant can be achieved.

10139 tn another embodiment of the invention, the antibody variani need not be labeled,
and the presence thereof can be detected using a labeled antibody which binds fo
the antibody variant.

[6140] The antibodies of the present invention may be empicyad in any known assay
method, such as compstitive binding assays, direct and indirect sandwich assays,
and immunoprecipitation assays. Zola, Monoclonal Antibodies: A Manual of
Technigues, pp. 147-158 {CRC Press, Inc, 1887},



202530 Leu Ala Trp Tyr Gn Gn Lys Pro Ay G n Ala Pro Arg Leu Leu |

354045 Tyr Ay Ala Ser Thr Arg Ala Thr Glg Ile Pro Al a Arg Phe SelrJ G:$
505560 Ser Ay Ser Ay Thr 6Th Phe Thr Leu Thr Ile Ser Ser Leu G n Ser
65707580 A u Asp Phe Ala Val Tyr Tyr Cys G n Gn Tyr Asn Asn Trp Pro Leu
859095 Thr Phe Ay Ay Ay Thr Lys Val Qu Ile Lys 100105 <210> 3 <211> 123
<212> PPT <213> MURI NE <220> <221> mi sc_feature <223> TES-C21 Heavy Chain
<400> 3 Gn Val Gn Leu Gn Gn Ser Ay Ala Gu Leu Met Lys Pro Gy Al a
151015 Ser val Lys Ile Ser Cys Lys Thr Thr @y Tyr Thr Phe Ser Met Tyr

f0141] Competitive binding assays rely on the ability of 2 iabeied standard to compete
with the test sémple for binding with & limited amount of antibody variant. The
amount of target in the test sample is inversely proportional to the amount of
standard that becomes bound to the antibodies. To facilitate determining the
amount of standard that pecomes bound, the antibodies generally are
insolubilized bafore or after the competition. As a result. the standard and test
sample that are bound to the antibodies may conveniently be separated from the
standard and test sample which rermain unbound.

[o142] Sandwich assays involve the use of two antibodies, sach capabile of hinding to a
different immunogenic portion, or epitope, or the protsin to be defected. ina
sandwich zssay, the test sample fo be anatyzed is bound by & first antibody which
is immobilized on 2 solid support, and thersafter a second antibody binds to the
test sample, thus forming an insolubie three-part complex. Ses €.9., U.2. Pat. No.
4,376,110. The second antibody may itself be labeled with a detectable moisty
{direct sandwich assays) or may be measured using an anti-immunoglobulin
antibody that is izbeled with a detectable meisty (indirect sandwich assay). For
example, one type of sandwich assay is an ELISA assay, In which case the
detectable moiety I8 an enzyme.

10143 Eor immunehistochemistry, the fumor sample may be Tresh or frozen or may be
embedded in paraffin and fixed with a preservaliive such as formatin, for example.

§0144] The antibodies may alsc be used for in vive diagnostic assays, Generaity, the
antibody variant is labeled with a radionuciestide (such as sup 111 in, Lsup.89 T,
sup.14 C, .sup.13% 1, sup.3 H, .sup.32 P or .5up.35 8) s0 that the tumer can be
jocalized using immunoscintiography. For examp]e,‘ a high affinity anti-igE
antipody of the present invention may be used to detect the amount of IgE present
in, €.¢., the lungs of an asthmatic patient.

[0145] The antibody of the present invention can be providéd in & kit, .., packaged
combination of reagants in predetarminad amounts with instructions for
performing the diagnostic assay. Where the antibody variant is labeled with an
snzyme, the kit may include substrates and cotaciors required by the enzyme
{e.g., a subsirate precursor which provides the deteciable chromophore or
fluorephors). In addition, other additives may be included such as slabliizers,

buffers (8.5, a block buffer or lysis b'uffer} and the like. The raiative amounts of

37



202530 Trp Leu Gu Trp Val Lys Gn Arg Pro Ay Hs Ay Leu Gu Trp Val
354045 Gy Gu lle Ser Pro Gy Thr Phe Thr Thr Asn Tyr Asn G u Lys Phe
505560 Lys Ala Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Asn Thr Al a Tyr
65707580 Leu G n Leu Ser Ay Leu Thr Ser A u Asp Ser Ala Val Tyr Phe Cys
859095 100105110 Trp Ay Gn dy Thr Ser Leu Thr Val Ser Ser 115120 <210>
4 <211> 113 <212> PRT <213> Human <220> <221> m s c_f eatu re <223>

DP88/ 7HAb human heavy chain consensus sequence tenpi. ate <400> 4 G n Val
Gn Leu Val Gn Ser Ay Ala Qu Val Lys Lys Pro Gy Ser 151015

various reagents may be varied widely to provide for concentratiomis in solution

the reagents which substantially opiimize the sensiiivity of the ass=ay.

irticularly, the reagents may be provided as dry powders, usually hyophilized,

cluding excipients which on dissoiution will provide & reagent solukion naving the

ppropriate concentration.

N VIVO USES FOR THE ANTIBODY
it is contempiated that the antibodies of the prasent invention may be used to treat
a mammal. in ohe ambodimeant, the antibody Is administersd 10 8 nonhuman
mammal for the purposas of obtaining preciinical data, for examp le, Exemplary
nonhuman mammats io be reated inciude nonhuman primates, dC}gS,.CaiS,
rodents and other mammals in which preclinical studies are perf ormed. Such
marmmals may be estabiished animal models Tor & dissase 10 be treated with the
antibody or may be used to study toxicity of the antibody of interast. in each of
these embodiments, dose ascalation studies may be nerforma d on the mammal.
The antibody or polypeptids is administered by any suitable myeanrs, inciuding
parenteral, subcutaneous, intraperitoneal, intrapulmonary, and intranasal, and, if
desired for local immunoesupprassive treatment, intralesional adminisiration.
Farenteral infusions ihclude intramuscular, intravenous, iInrmarerial,
intraperitonsal, or subcutanecus administration, In addiiion, the antibody variant is
suitebly administered by puise infusion, particularly with dewlining doses of the
antibody variant, Preferably the dosing 1s given by injectioms, mest preferably
intravenous or subcutaneous injections, depending In part on whether the
administration is brief or chronic.
For the prevention or freatment of disease, the appropria“te dosage of the antibogy
or polypeptide wili gspend on the type of dissase {0 be teated, the severity and
course of the disease, whether the antibody variant is acdministered for preventive
or therapeutic purposes, previous therapy, the patient's clinical history and
response to the antibody variant, and the discration of ths attending physician.
The very high affinity anti-human IgE aniibodies of the invention may be suitably
administered to the patient at one time or over & serie s of freatments.
Depending on the type and severity of the disease, atoout 0.1 mg/kg to 150 mg/kg
(e.g., 0.1-20 mg/kg} of antibody is an initial candidates dosage for administration o

the naiient, whether, for example, by one or more s&parate adminisirations, or by

£
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Ser Val Lys Val Ser Cys Lys Ala Ser Ay Ay Thr Phe Ser Ser Tyr 202530 Al a
Ile Ser Trp Val Arg Gn Ala Pro Gy Gn Ay Leu Qu Trp Met 354045 dy Gy
Ilelle Pro lle Phe Ay .Thr Ala Asn Tyr Ala G n Lys Phe 505560 G n Ay Arg
val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65707580 Met G u Leo

Ser Ser Leu Arg Ser Gu Asp Thr Ala val Tyr Tyr Cys 8390(3- Ala Arg Tyr Phe

Asp Tyr Leu Val Gn @y Thr Ser Leu Thr Val Ser 100105110 Se r <210> 5
<211> -1 1-

continuous infusion. A typical dally dosage mignt range from about 1 mg/kg 1o 100
ma/kg or more, depending on the factors mentioned above. For repeated
~ administrations over several days Or longer, depending on the condition, the
ireatment i sustained untll 2 desired suppression of disease symptoms ocours.
However, other dosage regimens may be useful. The progress of this therapy is
“easily monitored by conventional techniques and assays. An exemplary dosing
regimen for an anti-LFA-1 or ant-ICAM-1 anfibody Is disclossd In WO 94/04188.

101503 The antibody variant composition wilt ba formulated, dosed and administerad it 2
manner consistent with good medical practice. Factors for consideration in this
context include the particular disorder being treated, the particular mammal being
traated, the dlinical condition of the individual palient, the cause of the disorder,
the site of delivery of the agent, the method of administration, the scheduling of
administration, and other factors known to medical practitioners, The
“herapeutically effective amount" of the antibody variant 0 be administared will
ba governed by such considerations, and is the minimurn amount necessary to
prevent, ameliorate, or treat @ dissase of disorder, The aniibody variant need not
he, but is optionally formulated with ona or more agents currently used to prevent
ar treat the disorder in question. The affective amount of such other agents
depends on the amount of antibody present in the formulation, the type of disorder
or treatment, and ather factors discussed above, These are generalty usaed in the
same dosages and with administration routes as used hersinbefore or about from
1 tp 999 of the heretofore employed dosages.

[G151] The antibodies of the present invention which recognize IgE as thelr target may be
used to treat “igE-madiated disarders”. These include diseases such as asthma,
allergic rhinitis & conjunciivitis (hay fever), eczema, urticaria, atopic dermatifis,
and food allergies. The serious physiological condition of anaphyiactic shock
caussd by, e.g., bee stings, snake bites, food or medication, is also encompassed
under the scope of this invention,

ANTIBODY EPITOPE MAFPPING

[0152) The term "epitope” refers to a site on an antigen to which B andfor T cells
respond. B-cell epitopes can be formed both from contiguous amino acids or
noncontiguous amino acids juxiaposed by terfiary foiding of a protein. Eniiopes

formed from contiguous amino acids are typically retained on exposure o
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<212> PRT <213> ARTI FI Cl AL <220> <223> TES-C21 CORL1 SEQUENCE ( TABLE
) <400> 5 Arg Ala Ser Gn Ser Ile Ay Thr Asn Ile H's <210> 6

denaturing sclvents, whersas epitopes formad by tertiary foiding are typically tost
on freatment with denaturing solvents. An epitope typically includes &t least 2, and
more usually, &t least § or 8-10 amino acids in & unique spatial conformation.
Antibodies that recognize fhe same epitope can be identified in a simple
immunoassay showing the abiiity of one antibody to biock the binding of another
antibody to a target anfigen,

[6153] Epitope mapping of the binding site for high affinity anfibodies igE of the present
mvention invoived Western blot analysis for binding, a peplide scan of the CH3
domain of IgE, an alanine scan of the regions that showad binding, amino acid
replacement from corresponding regions of IgG1 and site diractad mutagsnesis.

[0154] The peptide scan of the entire CH3 domain of IgE reguirad seventy-three
overlapping peptides. Each peptide was subjectsd to binding by labeled anti-ige
antibodies of the present invention to determine the specific epitope(s) of IgE that
block binding of IgE to iis nigh afﬁnity recepior. The peptide scan ideniified two
neptides as potential anti-igE MAD contact sites on IgE, designated Zpitone ‘A
and Epitope 'B' (See Figure 11). Although the Epitope ‘A’ and Epitope ‘B’
sequences are about 80 amino acids apart in the linear sequence, thay are
nesitionad close to each other in the three dimensional structure of Igk. Both are
surface exposed, they overiap the FeeRl binding site of IgE, and in both peptides,
there are positively charged residues of Arg and hydrophobic residues of Pro.
Figure 12 illustrates the binding region of Epitope B 2s determined by ELISA using
peplide scan.

[6155] A determination af which amino acid residues are critical for binding of high affinity
entibodies within these epiiopes was performed by alanine scanning mutagenesis.
(Cunningham et al., "High-Resolution Epitops Mapping of hGH-Recepior
interactions by Alanine-Scanning Mutagenesis” Science 244:1081-1085). Alanine
was substituted for sach residue of Epliope A and Epitepe B and binding of high
affinity monocional antibodies was determined. (Sse Exampie 12 below anc
Figures 13 and 14).

ACTIVE AND PASSIVE IMMUNIZATION

[0156] The inveniion also relates 1o pharmaceutical compositions, e.g., vaccines,
comprising the peptide immunogen molecules of the present invention, including
SEQ ID NO 72 and/or SEQ (D NO 74, and dituents, excipients, adjuvans, or
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<211> 11 <212> PRT <213> ARTI FI Cl AL Page 3 <220> ,<223> CDRL1 VARI ANT
SEQUENCE #1 (TABLE 1) <400> 6 Arg Ala Ser Arg Ser Ile Ay Thr Asn Ile H's

1510 <210> 7 <211> 11 <212> PRT <213> ARTI FI Cl AL <220> <223> CDRL1 VARI ANT
SEQUENCE #2 (TABLE 1) <400> 7 Arg Ala Ser Gn Arg Ile @y Thr Asn Ile H's
1510 <210> 8 <211> 7 <212> PRT <213> ARTI FI Cl AL <220>

carders. It further concerns a process for the preparation of an immunogen of the
invention, comprising covalently coupling at least one peptide of the invention with
= moiety capable of eiiciting an immune response against that peptids.

[6157] it also relates to immunogenic peplides as defined above, for use as a
pharmaceutical, &.g. in the treatment of igE-mediated diseases or conditions, such
as allergy and atopic dermatitis.

[0158) - It further relates to a method of immunizing 2 mammal against [gE-mediaied
diseases or conditions, such as allergies and alopic dermatitis, comprising the
adminisiration of g therapaufically effective amount of the immunogenic pepiides
as dafined above to a patient in need of such freatment.

16159] The immunogenic peptides of the present invention, while being substantiaily
insapable of mediating non-cytolvtic histarmine releass, ars capabie of sliciting
antibodies with strong serclogical cross-reactivity with the target amino acid
sequances of Epitope A and/or Epitope B. _

10160} The initial dose of peplide {e.g. from about 0.2 mg io about 5 mg) may be
administered, for example, intramuscularly, followed by repeat (boosier) doses of
the same at 14 to 28 days later. Doses will of course depend o some exient on
the age, weight and general health of the patient, Immunization may be "active™ or
"nassive”. In "active" immunization ihe subject receives an immunogenic peplias
of the present invention and an anti-lgE response is actively induced by the
subjert’s immune system.

10161] “hotive” immunization, this is preferred for human use, but otﬁer mammaiian
spacies may be treated similarly, as e.g. in the dog. The term "immunogenic
cartier” harein includes those materiais which have the property of independsntiy
eiiciting an immunogenic responss in a host animal and which can be covalently
coupled o pelypeptide either directly via formation of peptide or ester bonds
between free carboxyl, amino or hydroxy! groups in the polypeptide and
corresponding groups on the immunocgenic carmier material, or aliernatively by
honding through a conventional bifunctional iinking group, or as a fusion protéin.

[0162] Examples of such immunogenic carriers inciude: albumins, such as BSA;
giobulins; thyroglobuling; hemogicbing; hemocyanins (particuiarty Keyhole Limpet
HMemocyanin [KLH1); proteins extracted from ascaris, e.g. ascaris exiracis such as

those descoribed in J. Immunol, 111 [1973] 260-268, J. Immunol. 122 [1878] 302-



<223> TES-C21 CDRL2 SEQUENCE (TABLE 1) <400> 8 Tyr Ala Ser Gu Ser Ile Ser
15 <210> 9 <211> 7 <212> PRT <213> ARTI FI Cl AL <220> <223> CDRL2 VARI ANT #1
(TABLE 1) <400> 9 Tyr Ala Tyr Gu Ser lle ser 5 <210> 10 <211> 7 <212> PRT
<213> ARTI FI Cl AL <220> <223> CDRL2 VARI ANT #2 (TABLE 1) <400> 10 Tyr Ala
Ser Au Ser Ile Tyr 5 <210> 11 <211> 7

308, J. immun. 98 [1967] 893-800, a Am. J. Physiol. 189 [1960) 575-578 or
purified products thereof; polylysine; polygiutamic acid; lysine-giutamic acid
copolymers; copolymers containing lysine or ornithine; etc. Vaccines have bean.
produced using diphteria toxoid or tetanus foxoid as immunogenic carrier matertal
{Lepow M. L. et al,, J. of infectious Dissases 150 [1984] 402-408; Coen Beuvery,
E. et &, infection and tmmunity 40 [1983] 38-45) and these toxoid materiais can
also be used in the present invention. The purified protein derivative of tuberculin
(PPD) is particularly nreferrad for utilization in the “active™ immunization scheme
since (1) it does not induce a T-cell response itself (L.e. it s in affect & "T-call
hapten”), and yet behaves as z fully processed antigen and is recognized by T-
celis as suchy; (2) it is known 1o be one of the most powerful hapten "cartders” In
the linked recognition mode; and (3} it can be usad in humans without further
testing.

[0163] The present invention aise refates to polynuciectides encoding the peptides of the
present invention, vectors comprising said polynuclectides, and cells harboring
said vectors. In addition, active iImmunization may be achieved by administering
the polynucelictides encoding the peplides of the present invention, Vectors

 suitable for such therapy are known in the art and include, e.g., adanovirus
vestors. '

10164 "Passive” immunization is achieved by administering anti-igE antibodies of the
present invention, i¢ a patient suffering from igE-mediated dissass or condition.

{0165] These antibodies can be prepared by administering an immunagenic peplide of
the present invention to a non-human mammal and collecting the resultant
anfiserum. improved fitres can be obtained by repeated injections over a neriod of
fime. There is no particular imitation to the species of mammals which may be
used for sliciting antibodies; it is generally preferred to uss rabbits o guinea pigs,
but horses, cats, dogs, goats, pigs, rats, cows, sheap, eic., can also be used.
Antibody is recovered by coliecting blood from the immunized animal afier the
passage of 1 1o 2 weeks subsegquently to {he last administration, centrifuging the
blood and isolating serum from the bicod, Monocional antibodies may &.g. be
human or murine.

[0166] When immunizing & subject, an antibody of the present invention can be

introduced into the mammal by, e.g., intramuscular injection. However, any form



<212> PAT
Tyr Al a Ser

<213> ARTI FI Cl AL <220> <223> CDRL2 VARI ANT #3 (TABLE 1) <400> 11
A u Ser Asp Ser 5 <210> 12 <211> 7 <212> PRT <213> ARTI FI ClI AL

<220> <223> CDRL2 VARI ANT #4 (TABLE 1) <400> 12 Tyr Ala SerGlL u ser G u ser
5 <210>13 <211>9 <212>PAT <213>ARTI FI Cl AL <220>

[0167)

[0168)

10169

[01707

of antibody administration may be used. Any conventional liquid or sofid vehicie
may be employed which is acceptable io the subject and doss not have adverse
side sffects. Phosphate-buffered saline (PBS), at a physiological pH, e.g. about
pH 6.8 to 7.2, preferably sbout pH 7.0, may be ussd as a vehicle, alone or with a
suitable adjuvant, such as an aluminium hydroxide-based adjuvant.

The following examples are offered by way of illustration and not by way of
limitation,

EXAMPLES

Example 1

Humanization of Anti-igE Murine MAb TES.C21

The sequences of the heavy chain variabie region (Vi) and the light chain Variébie
regian (Vi) of murine mAb TES-C21 were compared with human antibody
germiine seguences avaliable In'the public databases. Several criteria were used
when deciding on a template as describad in step 1 above, including overall
length, simitar CDR position within the framework, overall homology, size of the
CDR, ete. All of these criteria taken fogether provided a result for choosing the
opiimal human template as shown in the sequencs alignment between TES-CZ1
MAD heavy and light chain sequences and ihe respective human template
sequences depicied in Figure 3A and 3B,

tn this case, more than one human framework template was used to design this
antibody. The human tempiate chosan for the Vy chain was a combination of
DPB88 {aa residuss 1-95) and JH4D (aa residues 103-113) (See Figure 3B). The
human template chosen for the VL chain was a combination of L16 (VK subgroup
11, aa residues 1-87) combined with JK4 {(aa residues 98-107) (See Figure 3A).
The framework homology between the murine sequence and the human template
was about 70% Tor Vy and about 74% for VL,

COnce the template was chosen, a Fab library was constructed by DNA synthesis
and overiapping PCR as described above and depicted in Fig.2. The library was
composad of synihesized TES-C21 CDRs synihasized with the respeciive chosen
human templates, DP88/JH4b and L18/JK4. The complexity of the library was

4096 (= 2'%). The overlapping nucleotides encoding partial Vu and V| sequences



<223>TES- C: 21 CDRL3(TABLE <400>13 1) Gn Gn Ser Asp Ser Trp Pro Thr Thr 5
<210> 14 <211> 9 <212> PRT <213> ARTI FI Cl AL <220> <223> CDRL3 VARI ANT
(TABLE) <400> 14 Ala Ala Ser Trp Ser Trp Pro Thr Thr 15 <210> 15 <211> 5

EZ;LZ>ngT <213> ARTI FI Cl AL <220> <223> TES-C: 21 CDRH1 <400> 15 Met Tyr Trp
eta Qu

were synthesized in the range of about 63 to about 76 nucleciides with 18 o 21
nuclestide overlaps,

E171] PCR amplification of V, and Vi gene was performed using 2 biotinylated forward
nrimer coniaining the specific sequence to the framework region FR1 and an
overhanging sequence annealed to the end of leader sequencs (Genelill) and a
reverse primer from the conserved constant region (Ck or CH1) under standard
PCR conditicns. The PCR product was purified by agarose gsf electrophoresis, or
by commercial PCR purification kit to remove unincorporated bictinylated primers
and non-specific PCR.

101721 5'-Phosphorviation of PCR product was performed using 2pg PCR product, 1L of
T4 polynucieotide kinase (10 units/ul), 2uL of 10x PNK buffer, 1ul of 10mM ATP
in & total volume of 20uL adiusted by ddH,0. After incubating at 37°C for 45
minutes, and heat denaturation at 85°C for 10 min, the reaction volume was
adjusted to 200uL by adding ddH0 for the next step.

10173 The 100uL of sireptavidin-coated magnetic beads were washed twice with 2004l
2x B&W bufer and resuspended in 200ul 2x B&W buffer. The phosphoryiated
PCR product was mixed with beads, and incubated at room temperaiure (RT)ior
16 min with mild shaking.

[0174] The beads were sadimanted dnd washad twice with 200ul. 2x B&W buffsr. The
non-bictinyiatec ssDNA {minus strand} was eluted with 300uL freshly preparad
0.15M NaOH at RT for 10 min with mild shaking. A second NaOH slution can
increass the yield siightly (optional), The eluant was centrifuged to remove any
‘trace beads.

10175 The ssDNA was precipitated from the supernatant by adding 1ul giycogen
(10mgimL), 1/10 volume of 3M NaOAc (pH 5.2}, and 2.5 volumes of ZtDOH. The
precipitated ssDNA was then washed with 70% EtOH followed by tyophilizing for 3
min and dissolving in 20uL ddH20. The ssDNA was guaniiiated by spotting on an
ethidium bromide (EtBr) agarose plate with DNA standards, or by measuring
OD2s0.



15 <210> 16 <211> 5 <212> PRT <213> ARTI FI Cl AL <220> <223> CDRH1 VARI ANT
41 (TABLE 1) <400> 16 Trp Tyr Trp Leu Qu 15 <210> 17 <211> 5 <212> PRT
<213> ARTI FI Cl AL <220> <223> CDRH1 #2 (TABLE 1) <400> 17 Tyr Tyr Trp Leu
A u 15 <210> 18 <211> 17 <212> PRT <213> ARTIFI Cl AL <220>

Exampie 2

Cloning of Vy and V_ into Phage-Expression Vector

[a176) Vy and V. ware cloned into & phage-expression vector by hybridization ‘
mutagenesis. Uridinylated templates were prepared by infecting CJ238 £, coli
strain (dut” ung’) with M13-based phage {phage-expression vector TNOO3).

(0177 The following components [200 ng of uridinylated phage vecior (8.49 ki), 82 ng
phosphorviated single-stranded H chain (488 bases); 100 ng phosphorylated
single-stranded L chain (525 bases); 1ul 10X annsaling buffer; adjust volume
with ddr.0 to 10 #1] were annealed (at about 8-foid molar ratio of insert to vector)
by PCR holding the fernperature at 85°C for § min {denaiuration) and then
ramping to 55°C over 1 hour. The samples wers chilled on ice.

[0178] To the annealed product the following components ware addsd: {.4uL 10 X
synthesis buffer; 0.5uL T4 DNA ligase (1 unitiul); 1 pL T4 DNA polymerase (1
unit/ul) followed by incubating on ice for 5 min, and 37°C for 1.5 hours. The
:Da'oduot was then ethano! precipitated, and dissolved in 10 gL of ddM:0 or TE.

6179] DINA was digested with 1 pl Xbal (10unituL) for 2 h, and heat inactivated at 85°C
for 20 min. Digested DNA was transfected into 50 plL of elsctro-competent
DH10B celis by electroporation, The resulting phage were tisred by growing on
XL-1Biue bacterial lawn at 37°C overight. Clones were sequenced to confinm
compasition,

Example 3
Deep Well Gulture for Library Screening
A. Pilating Phage Library

{01801 The phage library was diluted in LB media to achieve the desired number of
piagues per plate. High fiter phage was mixed with 200 gL XL-1B call culture,
aml. LB top agar was mixed, pourad onte an LB plate, and aliowed to sit at room
temperaturs for 10 minutes, The plate was incubated overnight at 37°C.

B Phage Elution

o181} 100 1 age eiu*‘;icn buffer (10rmM Tris-Cl, pH 7.5, 10mM EDTA, 100mM

NaCi} was added to each well of a sterile U-bottom 96 well piate. A single phage

plague from the overnight library plate was transferred with a fillered pipstte tip to

awell. The phage elution plate was incubated at 37°C for 1 hour. The plate may
be stored at 4°C following incubation,



<223> TES-C21 CDRH2 (TABLE 1) <400> 18 Qu Ile Ser Pro Ay Thr Phe Th

Aso Tyr Asn G u Lys Phe Lys 151015 Ala <210> 19 <211> 17 ></212> PRT <2r131'hr
ARTII FI Cl AL <220> <223> CDRH2 VARI ANT #1 (TABLE 1) <400> 19 Gu Ille Qu Pro
)" Thr Phe Thr Thr Asn Tyr Asn G u Lys Phe Lys 51015 Ala <210> 20 <211>
17 <212> PRT <213> ARTI FI Cl AL <220> <223> CDRH2 VARI ANT #2 (TABLE 1) Page 6

<400> 20 Qu Ile Asp Pro O * Thr Phe Thr Thr Asn Tyr Asn Qu L
151015 Al a <210> <211> <212> <213> y u Lys Phe Lys

C. Culiure for Deep Well Plates _
[16182] YL1B cells from 50mL culture were added to 2xYT mediz at 2 1:100 dition. The

celis were grown at 37°C in a shaker untii the Aggn was between 0,210 1.2,
C. infection with Phage in Deep Well Piates
10183] When the cells reached the appropriate OD, 1M IPTG (1:2000) was added to the

¥L1B culture. The final concentration of IPTG was 0.5mM. 750l of cell culture
was fransferred to each well of 2 96 well — deep well plate (Fisher Scientific).
Zach well was inocuiated with 25uL of eluted phage. The deep well plate was
olaced in the shaker (250rpm) and incubated overnight at 37°C.
D. Preparing Supernatant for ELISA Screening
{01841 Following incubation, the ceep well piates were centrifuged at 3,250 rpm for 20
minutes using the Beckman JA-5.3 plate rotor. 50uL of supernatant was
withdrawn from each well for ELISA.
E. innocuiation of 15ml. Liquid Cultures of XL- 1 celis
[0185] XL-1s were grown at 37°C in the shaker (250rpm) in 2xYT comtaining 10 wgfml of
tetracycline untll Age = 0.8 0 1.2, PTG was added at a final concantration of
0 5miv and 15mL of the culture was tranfarred to 2 50ml. conical tube for each
clone to be characterized. The cells weres inoculated with 10 pL of phags from the
high titer stock (fiter = ~10"" pfu/ml) and incubated for 1 hour at 37°C. The cells
ware grown overnight at room femperature with shaking.
F. isolation of Solubie Fab from Periplasm
0186 The celis were pelleted in an IEC centrifuge at 4,500 rpm for 20 minutes. Culture
mediurm was removed the peilet was resuspend in 650uL of resuspension buffer
(0mM Tris, pH 8.0 containing 1mM EDTA and 500mM sucrose), voriexed, and
placed on ice for 1 hour with gentle shaking. Ceallutar debris was removed by
senirifugation at 9,800‘ eprm for 10 minutes at 4°C. The supsrnatant containing the
soluble Fabs was collected and stored at 4°C.
Example 4
Framework Nodification
[6187] There wers twelve murina/human wobble residues within the framework at the
potential key positions described above. Position 73 in Vi was kept as the murine

residue threonine in the humanization iibrary because this position was
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<220> <223> <400> 21 17 PRT ARTIFI Cl AL CDRH2 VARI ANT *3 21 (TABL '
E1l) Gu
|<.|2i0§(2§r2 Pro Asp Thr Phe Thr Thr Asn Tyr Asn Qu Lys Phe Lys(15 10 )15 Al a

determinad fo affect binding. It was noted, however, that threonine at VH 731z 2
common human residus in the human germiine Vi subgroup 1 and 2.

[0188] The framework residues that differsd batween the TES-C21 sequence and ihe
human template were randomly subsiituied as described abova and then
assessed for their potential affect on targst binding, and antivody foiding.
Botential framework residues that may have affected the binding were identifiec.
In this case, they were residues 12, 27, 43, 48, 67, 8 in Vu, and 1, 3, 4, 49, 60,
g3 in V, (Kabat number system). {Sse Figure 4) Lwas later demonstrated that
only positions 27 and 69 significaritly affected ninding in the Vu region {clone
number 1138-2CY

[0189] The primary screen used was & single point ELISA (SPE) using cuiture media
{Ses description beiow), The primary screen selected clones that that bind fo the
antibody's target molecule. Clones that gave equal or betier signal than the
narent molecule wers selected for the next round of scresning.

[019¢] in the sasond round of scresning, individual phage were grown ina 15 ml
bacterial culture and peripiasmic preparations were usad for SPE and ELISA
titration 2ssays. The clones that retained higher binding in this assay were further
characterizad. Once all the selectad primary clones were processed, the top 10-
15% clones were seguencad and the ciones arranged according to seguencs.
Represeniatives from sach sequence group were compared against each other
and the hast clonas selected. Sequences from these chosen ciones were
sombined and the affects of various combinations were evaiuated.

10191} The constructed library was subjecied to an ELISA screen for im proved binding ©
the recombinant human IgE, SE44.. Clones with binding affinity greater than
murine TES-C21 Eab were isolated and sequenced. Clone iD #4, 48, 72, 7€, and
425 were further characterized. ELISA titration curves for clone 4, 48,72, 78, and
136 are shown in Figure 5A and 5B indicating that their affinity is similar {0 the
parent, TES-C21. Thesse clones compete with murine TES-C21 for binding to
human IgE indicating that the binding epitope was not changed during the
humanization process. The humanized Fabs did not bind to FeeRi-bound igE
suggesting that it is less likely that the humanized antibodies will crosslink the

raceptor to cause histamine release when they were constructed into divalent ig&.
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<211>17 <212>PRT <213>ARTI FI Cl AL <220> <223>CDRH2 VARI ANT *4
( TABLE 1) <400>22 '

10192} Hurmanized clone 136 retained 5 murine heavy chain framework residues (= 94.3
% human Vi framework homology), with a 100% human fight chain framework
selected for by affinity maturation. The inhibitien of IgE binding 1o FeeRl! by the
humanized Fab was demonstrated {Figure 6).

Exampie 5
Single Point ELISA Protocol for Screening anti IgE

[0193] Plates wers coated with 2ug/ml. sheep anti-human Fd in carbonate coating bufier
overnight at 4°C. The coating solution was removedand the plates were biccked
with 200ul/well 3% BSAPBS for 1 hour at 37°C. After washing the plates 4x with
PBS/0.1% TWEEN® (PBST), 50uliwell Fab sample (i.e., supernatant containing
high titer phage and secreted Fab or pariplasmic prap from DMB biock, or 18ml
prep) was added. Plates were incubated for 1 hour at room temperature followed
by washing 4x with PBST. 50ul/weli of biotinviaied SE44 at 0.015ug/mL diluted
in 0.5% BSA/PES and 0.05% TWEEN® was then added. Plates were then
incubatad for 2 hours at room femperature and washed 4X PBST. &0uliweall
StreptAvidin HRP 1:2000 diiution in 0.5% BSA/PES and 0.05% TWEE ® was
added and the plates incubated 1 hour atroom temperalura. Plates were washed
By with PEST. B0uliwell TMB substreie {sigma) was added fo develop and then
stopped by adding 50uliwsll 0.2M H:S0..

Example 6
ELISA Tiration: anti igE

[6194] Plates weare coated with 0.25ug/mL {for purified Fab 0.1 ug/ml} 344 in carbonate
coating buffer ovarnight at 4°C. Coating solution was removed and the plates
were biocked with 200ul/well 3 % BSA/PES for 1 hour at 37°C.

{0195 The plates were washed 4x with PES/0.1% TWEER ®(PBST). 50uliwell Fab
(from 15mL periplasmic prep) was added starting with a dilufion of 1:2 and diluting
3 toid serlally in 0.5% BSA/PBS and .05% TWEEN®20. Plates were incubated for
2 hours at room temperature.

[6186] The plates were washead 4x with PBST and 50utiwell 1:1000 (0.8ug/mi) dilution of
bictin-sheep anti human Fd in 0.5% BSAPBES and 0.05% TWEEN® 20 was added.

The plates were incubated again for 2 hours at rcom iemperature,
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AQu lle Ser Pro Au Thr Phe Thr Thr Asn Tyr Asn Qu Lys Phe Lys 5 10 15 Al
a <210> <211> <712> 23 17 PRT ARTIFI Cl AL CDRH2 VARI ANT *5 23 (TABLE
{01871 Following a wash 4x with PBST, 50ul/well Neutra-avidin-AP 1: 2000{0.8 ug/mi) in

[0198]

[0195]

10200}

[6201]

0.5% BSA/PBS and 0.05% TWEEN® 20 was added and the piates were incubated
1 hour at room temperature. _
The plates were washed 4x with PBST. And developed by adding 50ul/well
pNPP subsirate. Development was stopped by adding S0ul/well 3M NaOH, The
absorbance of sach well was tead at 405nm or 410nm.
Exampie 7
Protocol for Affinity Purification of M13 phage Expressed Soluble Fab

A DAY 1
Two 500 mL cultures (2xYT) containing 10 ma/mL tetracycline were innocuiated
with 5 mL overnight stock XL1B and grown at 37°C to AB00=0.910 1.2, PTG
was added o a concentration of 0.5mM. The cell culture was then infectad with
200 ul. phage per culiure and incubated for 1 hour at 37° C with shaking,
Foliowing infection, the celis were grown at 25°C overnight with shaking.

E. DAY 2
Cells were pelleted at 3500 x g for 30 minutes at 4 °C in 250mL centrifuge tubes.
Culiure medium was aspirated and the peliets were resuspended in s total of 12-
15 mi lysis buffer (Buffer A + protease inhibitor cockiail).

Buffer A: {1 [itar)

50mM NaH.PO4 8.9 g Nar:PO4H0 (or § g Nak:POy)
300mi NaCl 17.54 g Nall

10mM imidazote. 0.68 g imidazole (MW 68.08)
adjust pH to 8.0 using NaOH

Lysis buffer:

Mix 25 mb of Buffer A with one iabiet of Compiete Protease Inhibiior

Cocktall (Roche, Basei, Switzeriand).
Resuspended calls were transferred into & 30mL conical ube and lysed with
100uL 100 mo/mb lysozyme by inverting the tube several times until the mixiure
moves together as a blob (due fo the lysis). Cells ware sonicated on ice followed
by the addition of 10 ul. DNase | (about 1000 units) and gently rocked at 4°C for
30 rminutes, Debri was pelleted by centrifugation at 12000 x g for 30 minutes at 4
°C, using 50 ml centrifuge tubes, Supernatants wers transferred 10 a new cenical
tube and stored at 4°C. '

49



1) <213>

<220> <223> <400> Gulle Ser Pro Ay Thr Phe @ u Thr

Tyr Asn A u Lys Phe Lys 1510 Al a <210> 24 <211> 17 <212> PRT <213>
ARTI FI Cl AL Page 7 <220>

[0202)

| [6203]

[0204

3

Ni-NT agarcse (Qiagen, Vatencis, CA) was used to purify the soluble Fabs
according o the manufacturer's protocol. The lysate was mixed with Ni-NTA and
loaded into a column. The flow through was collected for SDS-PAGE analysis.
The column was washed with 20 mL buffer (50mM NaH:PC.4, 300mM NaCl,
15mM imidazole, adjust pH to 8.0 with NaOH) foliowed by a 20 mL wash with
50m NabH:PO., 300mM Nall, 20mM imidazole, Fabs were eluisd with 6 x 500
pL elution buffer (50 NaH:PO,, 300mM NaCl, 450mM imidazole, adjust pH to
8.0 with NaQH) and analyzed by SDS PAGE, Column fractions were stored at 4
°C. Column fractions were analyzed by SDS-PAGE and the fraction with the
greatest amount of Fab was selected and dialyzed in PBS at 4 °C.

Exampie 8

Soluble Receptor Assay

A 66 well assay plate suitable for ELISA was coated with 0.05 mL 0.5ug/mL FoeRl
alpha-chain receptor coating buffer (56 mM carbonate/bicarbonate, pH §.6) for 12
hours at 4-8°C. The wells were aspirated and 250¢L blocking buffer (PBS, 1%
BSA, pH 7.2) was added and incubatad for 1 hour at 37°C. In & separate assay
plate the samples and reference TES-C21 MAbs were fitered from 200 1o
0.00tug/mL by 1:4 dilutions with assay buffer {0.5% B3A and 0.05% Tween 20,
PBS, pH 7.2) and an equal volume of 100ng/mbL biotinyiéted igk was added and
the plate incubatad for 2-3 hours at 25°C. The FeeRl ~ coaied wells were washed
three fimes with PBS and 0.05% TWEEN 20 and 50l from the sample welis
were transferred and incubated with agitation for 30 minutes at 25°C. Fifty ulUiwell
of 1 mg/mL Streptavidin-HRP, diluted 1:2000 in assay buffer, was incubated for 30
minutes with agitation and then the plate was washed as before. Fifty yliwell of
TME subsirale was added and color was developed. The reaction was stopped
by adding an egual volume of 0.2 M 230, and the absorbance measured at
450nm.

Exampie 8

Antibody binding to human 19 associated with the alpha-subunit of FceRI was
determined by preincubating with 10 pg/mL human IgE for 30 min at 4°C. Plates
were washed {hree fimes followed by a one hour incubation with varving

concenirations of either murine anti-numan I1gE€ MAb £-10-10 or the humanized
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<223> CDRH2
Thr Asn Tyr
<223> <400>
Pro Ay Thr
<212> <213>

10206]

VARI ANT #6 (TABLE 1) <400> 24 u Ile Qu Pro Ay Thr Phe Gu
Asn G u Lys Phe Lys 151015 Al a <210> <211> <212> <213> <220>
25 17 PRT ARTIFIClI A CDRH2 VARI ANT #7 25 (TABLE 1) du lle Asp

Phe A u Thr Asn Tyr Asn G u Lys Phe Lys 151015 Al a <210> <211>
<220> <223>

Fap variant. Binding of Fabs was detected with a biotin labeled anti human Fd
antibedy followed by SA-HRP. Murine MAD E-10-10 was detected by Goat
anti-murine ig Fc HRP-conjugated AD.

Exampie 10

Cione Characterization

Each candidaie was assayed for bsmmg affinity and positive clones wers
sequenced. Antibody variants having beneficial mutations in CDR regions that
increase bi ndlng affinity were further characterized. Assays included Blacore
analysis; inhibition of IgE binding to its receptor; and cross linking of receptor
bound igk.

A library of variants was created. The amino acid sequences for the various
CDRs which demonstraied improved affinity are depicted in Table 1. Figure 7

presents high affinity candidates having combinations of substitutions.

1 YAYESIS | SEQID NGO G | #t EIEPGTET INYNEKFKA SEG D NO 48
YASESIY | SEQ D NC 10 | #2 EIDPGTRTINYNEKFKA SEQ 1D NO 20
YASESDE | SEQ D NO i1

TABLE 1.
CDRLT: CORET:
F RASQSIGTNH | BEQID NO 5 FWYWLE SESTDND 18
F7 RASRSIGTNIA | SEQ D NG 6 FOWYWLE SEQ D NG 16
(F RASORIGTNH | SEQIDNGT | W YYWiE E=E
CoRLZ CORHZ: |
P VASESS |SEQDNGG | F ESPGTFTINVNEKRKA | JGEQIDNO T8 |
|

2%
™3

3t
1)
3t
{2
m

EISPDTFTTNYNEKFKA SEQ D NO 21

T VASESES |SEQ D NO 12 | 84 EISPETFITNYNEKFKA | SEQ 1D NO 22
CORLE: i ¥ EISPGTFETNYNEKFRA | SEQID NO 23
B OGSDEWRTT [ SEQ D NO 13 | #6 EIEPGTFEINYNEKRRA | SEQ 1D NO 24
T RASWSWETT | SEQID NO 4 | #7 EIDPGIFETNYNERKFKA | SEQ 1D NO 28
"CDRHE: |

P FSHFSGENYDYFDY SEQDND 26

ZTFSHFSGMNYDYFDY SEQIDNO 27 |

! #3 FSHFSCANYDYRDY SEQIDNO fﬁ

73 FEHFTGSNYDVEDY [ 5EQ D NO 28 ;

P = farent

w1
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<400> 26 14 FR7 ARTIFICI AL TES-C21 CDRH3 26 (TABLE 1) Phe Ser Hi's Phe Ser
Ay 15 <210>27 <211>14 <212>PRT <213>ARTI FI Cl AL <220> <223>CDRH3 VARI ANT #1
<400>27 Ser Asn Tyr Asp Tyr Phe Asp Tyr 10 (TABLE 1) Phe ser His Phe Ser
Gy Met Asn Tyr Asp Tyr Phe Asp Tyr 15 <210>28 <211>14 <212>PRT

62671 Nineteen heavy chain variants are presenied in Figure @ and 35 light chain
variants are presented in Figure 8. Three candidates wars further characterized
for binding affinity and these are presented in Table 2.
TABLE 2 Binding Affinity

Mab ) Ko Fold Increase in
Binding Affinity

TES-LC21 614 + 200 pM

MAD T{CL-BA) 0.158 pM 3886

MApD 2 (CL-20) 1,47 + 0.5 pM 417

MAb 3 (CL-5) | 3.2+22pM

N
<]
s

Example 11 .
Expression and purification of anti-ligE antibodies and HRP-conjugation

[0208] High affinity MAbs candidates were generated. For the generation of intact anti-
igE MABs, the heavy and light chains variable regions were PCR amplified from
shage vectors templates and subcloned separately into H- and L-chain exprassion
vectars under the expression of a CMV promoter. Six full antibody clones wers
constructed and are represented in Figure 10 A-F. Appropriate heavy and light
chain plasmids were co-transfecied into the mouse myeicma cell iine NS0 using
eleciroporation by techniques well known in the art. See, 8.9, Liouetal J
immunol, 143(12):3867-75 (1989). Antibodies were purified from the singie stable
cell fine supernatants using protein A-sepnarose (Pharmacia). The concentration
of the antibody was determined using spectrophotometer at 280nm and FCA
zezay (IDEXX).

192091 Purified antibodies were conjugated by horseradish peroxidase (HRP) using
peroxidase conjugation kit (Zymed Labs, San Francisco, CA) according 1o the
manufaciurer's protocol. The titer of sach conjugated anli-igE MAD was

determined using ELISA with plates coated with a monaclonal human IgE {SE44).



<213>ARTI FI G AL <220> <223>CDRH3 VARI ANT #2( TABLE 1) <400>28 Page 8 Phe
Ser H's Phe Ser Ay G n Asn Tyr Asp Tyr Phe Asp Tyr 510 <210> 29 <211> 14
<212> PRT <213> ARTIFI Cl AL <220> <223> CDRH3 VARI ANT #3 (TABLE 1) <400> 29
Phe Ser His Phe Thr Gy Bar Asn Tyr Asp Tyr Phe Asp Tyr 1510 <210> 30 <211>
23 <212> PRT <213> ARTIFI Cl AL <220> <223> FRL1 VARI ANT 136 <400> 30 Qu lle

Val Met Thr G n Ser Pro Ala Thr Leu Ser Val Ser Pro d 51015 4
Thr Leu Bar Cys 20 ' Y " ATg Al

[0210] The following cultures have been daposited with the American Type Culture
Collection, 10801 University Boulevard, Manassas Va. 20110-2209 USA (ATCCY):
' Hybridoma | ATCC NO. ' Deposit Date E
| Anti-igE CL-2C | PTA-5678 December 3, 2003 |
Anti-igk CL-5A FTA-BE7Y December 3, 2003
Anti-lge CL-5I PTA-5880 December 3, 2003 |
10211} This deposit was made under tha provisions of the Budapest Treaty on the

internaticnal Recognition of the Deposit of Microorganisms for the Purpose of
Paient Procsdurs and the Regulations thereunder (Budapest Treaty). This
assuras maintenance of & vieble culture for 30 years from the date of deposit. The
organism will be made avaiiable by ATCC under the terms of the Budapest
Treaty, which assures permanant and unrestricted availabiiity of the progeny of
the culture 1o the public upon issuance of the pertinent U.S. patent.

[0212] The assignee of the present application has agreed thal if the culture on deposit
should die or be jost or destroyead when cultivated under suitable conditions, it will
ne promptly replased on nofification with a viable specimen of the same culiurs.
Availabliity of the deposiied strain iz not io be construed as a license 1o praclice
the invention in contravention of tha rights granted uncer the authority of any
government in accordance with its patent laws.

{213} Tne foregoing written spacification is considersd to be sufficient to enable ons
skiled in the art to practice the invention. The present invention is not to be limited
in scope by the cultures deposited, since the aspositec embodiments are intendad
as illustration of one aspect of the invantion and any culture that are functionally
squivaient are within the scope of this invention, The depbsit of material herein
does not constitute an admission that the written description herein contained is
inadeguate to enable the praclice of any aspsct of the invention, including the best
mode thereof, nor is it to be construed as limiting the scope of the claims to the
specific fllustration thal it represents, indeed, various modifications of the invention
in addition to those shown and described herein will become apparent to those
skilied in the art from the foregoing description and fall within the scope of the

appended claims.

w
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<210> 31 <211> 23 <212> PRT <213> ARTI FI Cl AL <220> <223> FRL1 VARI ANT 1
<400> 31 Asp Ile Leu Met Thr G n Ser Pro Ala Thr Lep Ser Val Ser Pro Gy
151015 G u Arg Ala Thr Leu Ser Cys 20 <210> 32 <211> 23 <212> PRT <213>
ARTI FI Cl AL <220> <223> FRL1 VARI ANT <400> 32 Asp Ile Val Leu Thr G n Ser

Pro Ala Thr Leu Ser Val ser Pro-A@y 51015 Page 9 Gu Arg Ala Thr Leu Ser

Cys 20 <210> 33 <211> 23 <212> PRT <213> ARTI FI Cl AL <220> <223> FRL1
VARI ANT 4 <400> 33

Example 12
Mapping of the High Affinity Binding Epitope of Human igt
A, Peptide synthesis and anti-igE binding assay

10214] Studies have shown that IgE binds to its receptor through the Cy3 domain.  Since
the HA Anti-lgE antibodies of the present invention very efficiently block 1gE from
binding 1o its receptor, we mapped ths epitops using peplides that encompassed
the entire CH3 damain. First, we prepered two VE-tagged peplides, one
comprised the entire constant region of human Ig= and one comprised just the
C.2-Cyl region of human lgE. These two peplides were expressac by in vitro
transcription-transiation and used in a Western blot assay to detect HA Anti-lgz
MAD binding. Both CL-2C and CL-5] MAbs were abie to bind to the intact human
IgE as well 2s both the peplides.

[0215] To map the epitope more specifically, 73 overiapping peplides were synthesized
which encompassed amine acid residues 141 to 388 of human IgE, which
inciuded the entire Cud domain, Each peptide consisted of 12 amine acid
residues having a 3 amino acid overlap with the 3’ end of the prev%ous peplida.
SPOTs membranes ware synihesized with fiuorenyimsthoxycarboyl (Fmog) aminc
acids on celiuiose membrane. The membranes were rinsed in methanol and then
washed in TBS (pH 7.5) 83X for 10 min. After an overnight incubation in blocking
solution (5% milk or 3% BSA in TBS), HRP-iabsted anti-IgE MAbs diluted in
biocking solution were incubated with the membrane for 3 hrs. After washing 3X
for 15 min in TBS-TWEEN®, using SuperSignal HRP substrate (Pierce), gk
reactivity was measurad by chemiluminescence exposurs of BloMax M5 film
{Kodak) for the cesired fime.

[0216] The results from the experiment indicate that the HA Anti-igE MAbs bind to two
regions in the C3 portion of igE, which are represented by the foliowing two
peptide sequences: NPRGVSAYLERP (epitope "A”) and HPHLPRALMRST

- (Epitope "B"). (See Figurs 12.) Binding o epitope A was several imes weaker
{

e

B, Alanine Scan Mutagenesis

0217 An zlanine scan atong with substitutions of amino acids in the peptides with these
that are found in igG1 was carried out fo determine which amine acids are

critically involved in HA Anti-igE MAb's binding to these peptides. Aming acids

en
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Asp Ile Leu Leu Thr Gn Ser Pro Ala Thr Leu Ser Val Ser Pro Gy 151015 Qu
Arg Ala Thr Leu Ser CS 20 <210> 34 <211> 23 <212> PRT <213> ARTI FI Cl AL
<220> <223> FRL1 VARI ANT 13 <400> 34 GQu Ile val Leu Thr Gdn Ser Pro Ala
Thr Leu Ser Val Ser Pro Gy 151015 Ju Arg Ala Thr Leu Ser Cys 20 <210> 35
<211> 23 <212> PRl <213> ARTIFI Cl AL <220> <223> FRL1 VARI ANT 18 , <400> 35
GQu lle Leu Leu Thr Gn Ser Pro Ala Thr Leu Ser Val Ser Pro Gy 151015 du
Arg Ala Thr Leu Ser Cys 20 <210> 36 <211> 23 <212> PRT <213> ARTI FI Cl AL

fhat were determined o be impontant for HA Anfi-lgE MADb binding wers replaced
using an in vitre mutagenesis strategy in the e chain of igE. Another peplide
covering the Ce2 and Ce3 regions as described eartier was also used in this study.
(See Figures 13 and 14), '

0218 The EU numbering scheme for human IgE amine acid residues has been used.
Polymerase chain reaction (PCR) was used 1o ampiify the entirs Fo region of IgE,
and a truncated form of IgE F¢ containing only the CH2-CH3 domain. The DNA
produicts were cloned directly into pcDNAS expression vector (mvitrogené,
Carisbad,CA) using TOPO cloning (Invitrogene, Cartsbad, CA}.

0219 Mutagenesis in 1gE-Fc was performed using overiapping PCR (Ho et al., 1983),
The DNA products were purified by agaross gel eiectrophores.is, digested with an
appropriate resiriction enzyme(s), and subclonad inte the pcDNAS expression
vector. For each variant construct, PCR amplified regions were completely
seguanced using dideoxynuciestide method from both strands of DNA.
Recombinant human IgE Fc and its mutants were expressad using reficulocyie
lysate based in-vitro transcription and franslation coupled system {Promega,
Madison, W)

01220] Lysates from thig in-vitro franscription and translation coupled system {10 ul
reaction mix) were subjected o SDE-PAGE (12 %) and then transferred fo
nitroceliuiaiose mambranes. The membranes were blocked with 5% dry milk In
Tris-bufferad saline (TBE) and subseguently stained with the primary antibody,
anti-lgE MADs. Specific reactive bands ware detested using & goat anti-human
4G Fe conjugated to horseradish peroxidase {Jackson Labs, Bar Harbor, Maine)
and the immunoreaciive hands were visualized by the SuperSignal Western
blotting detection kit {Plerce). Ant-V3 antibodies were used as a positive conirol
that detsctad the V5 tag introduced at the C-terminus of these pepiides. The
Wesiarn biot with anti-V5 antibodies demonstrated that all the peptlides were
exprassed at almost equal ieval Interestingly, HA Anti-igE MAbs wers able to
hind to the peptide that carried mutations in epliope 'A’, but, they did not bind to
the peptide that carried mutations in epitope ‘B, indicating that this second site

was more important for binding. (See Figure 15).
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<220> <223> FRL1 VARI ANT 25 <400> 36 Asp Ile val Met Thr Gn Ser Pro Ala
Thr Leu Ser Val Ser Pro Ay Page 10 du Arg Ala Thr Leu Ser Cys 20 <210>
37 <211> 23 <212> PRT <213> ARTIFI Cl AL <220> <225> FRL1 VARI ANT 27 <400> 37
GQu lle Leu Met Thr Gn Ser Pro Ala Thr Leu Ser Val Ser Pro Ay 151015 Qu
Arg Ala Thr Leu Ser Cys 20 <210> 38 <211> 15 <212> PRT <213> ARTI FI Cl AL

. <220> <223> FRL2 VARI ANT 136 <400> 38 Trp Tyr Gn Gn Lys Pro Ay Gn A a
Pro Arg Leu Leu Ile Tyr 510

Exampie 13
Active immunization of Transgenic Mice Using an immunoagenic Peptide of
Epitope B '

[0221] Transgenic mice that constitutively express human 1gE were used to demonstrate
the aclive production of antibodies fo & human immunogenic peptide of Epitope B.
Two fusion peptides, each comprising an immunogenic peptide of the invention, &
cystaine residue and KLH, were chemically synthesized. The seguence of

. peptide 1 was :
(KLH-Cys) - Leu Pro Arg Ala Leu Mst Arg Ser Thr
and the sequence of peplide 2 was: _
Leu Pro Arg Ala Leu Met Arg Ser Thr — (Cys-KLH)

[0222] The transgenic mice were injected subcutaneousty with 20 pg of the immuncgenic
peptide in complate Freund's adjuvant {Difco Laberateries, Detroit, M) in 206 gL
of PBS pH 7.4. At two-week intervals the mice were fwice injected
subcutaneously with 20 pg of the peplide immunogen in incompiste Freund's
adjuvant. Then, two weeks later and three days prior 1o sacrifics, the mice were
again injected intraperitoneally with 20 pg of the same immunogen in PBS. Serum
was coliected and tested for the presence of anti-igE antibocdies specific for
Epitops B. As seen in Figure 16, the peptide sliciied anti-igE antibodies in these

- fransgenic mice.

16223 Those skilied in the art will recognize, or be abie to asceriain using no more than
routine experimentation, many equivalents to the specific embodiments of the
invention described herein. Such eguivalents are intended to be encompassed by

the following claims.
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<210> 39 <211> 15 <212> PR7 <213> AR irlCl AL <220> <223> FRL2 VARI ANT 1
<400> 29 Trp Tyr Gn Gn Lys Pro Gy Gn Ala Pro Arg Leu Leu Ile Lys 1510
<210> 40 <211> 37 <212> PRI' <213> ARTI FI Cl AL <220> <223> FRL3 VARI ANT 136
<400> 40 Ay Ile Pro Ala Arg Phe Ser Ay Ser Ay Ser Ay Thr G u Phe Thr
51015 LeysiHar Ile Ser Ser Leu Gn Ser Gu Asp Phe Ala Val Tyr Tyr Cys
202530 Page 11 <210> 41 <211> 32 <212> PRT <213> ARTI FI Cl AL <220> <223>
FRL3 VARI ANT 1 <400> 41 Ay Ile Pro Ser Arg Phe Ser Gy Ser Ay Ser Ay Thr

G u Phe 1Thr %\%Q&igted peptide, suitable for use as a anti-IgE epitope, comprising the
amino acid sequence:
Asn Pro Arg Gly Val Ser Xaa Tyr Xaa Xaa Arg Xaa.

2. The peptide claim 1, wherein the amino acid sequence is:
Asn Pro Arg Gly Val Ser Ala Tyr Leu Ser Arg Pro.
3. A composition comprising a peptide of any one of claims 1 to 2 and a

physiologically acceptable carrier, diluent, stabilizer and/or excipient.
4, The composition of claim 3, further comprising an immunogenic carrier.
The composition of claim 4, wherein the immunogenic catrier is selected

from the group consisting of BSA, KLH, tetanus toxoid, and diphtheria

toxoid.

6. The peptide of any one of claims 1 to 2 fused to an immunogenic
sequence.

7. The peptide of claim 6, wherein the immunogehic sequence comprises
BSA, KLH, tetanus toxoid, and diphtheria toxoid.

8. A composition for inducing an immunological response to Igk in a mammal

comprising the peptide or the composition of any one of claims 1-7, in an

amount sufficient to induce a response in said mammal.,
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Leu Thr Ile Ser Ser Leu Gn Ser Qu Asp Phe Ala Val Tyr Tyr Cys 202530
<210> 42 <211> 32 <212> PRT <213> ARTI FI Cl AL <220> <223> FRL3 VARI ANT 13
<400> 42 Ay Ile Pro Ala Arg Phe Ser Ay Ser Ay Ser Ay Thr du Phe Thr
151015 Leu Thr Ile Ser Ser Leu G n Ser Gu Asp Phe Ala Asp Tyr Tyr Cys
202530 <210> 43 <211> 32 <212> PRT <213> ARTI FI Cl AL <220> <223> FRL3

VARI ANT 18 <400> 43 Ay Ile Pro Ser Arg Phe Ser Ay Ser Ay Ser Ay Thr Qu
Phe Thr 151015 Leu Thr Ile Ser Ser Leu Gn Ser Qu Asp Phe Ala Asp Tyr Tyr
Cys 202530 <210> 44 <211> 10 <212> PRT <213> ARTIFI Cl AL <220>

IDENTIFICATION OF NOVEL igE EPITOPES
ABSTRACT

The present invention reiates to novel peptide epitopes.derived from the CH3 domain
of lgE which are recognized by high affinity antibodies that specifically bind Igk.
These novel peptides may be used for both active immunization of a subject by
adminigtering these peptides to generate high affinity antibodies in a subject, as well
as for generating high affinity anti-igE antibodies in non-human hosts that specifically

bind to these regions of IgE for passive immunization of 2 subject.

{No suitabie figure)
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<223> FRL4 VARI ANT <400> 44 Phe Ay Gy Gy Thr Lys Val Qu Ile Lys 1510
Page 12 <210> 45 <211> 30 <212> PRT <213> ARTI FI Cl AL <220> <223> FRH1

VARI ANT 136 <400> 45 Gn Val Gn Leu Val Gn Ser Gy Ala G u .Val Mt Lys
Pro Gy Ser 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gl y Tyr Thr Phe ser
202530 <210> 46 <211> 30 <212> PRT <213> ARTI FI Cl AL <220> <223> FRH1L

VARI ANT 2 <400> 46 G n Val Gn Leu Val Gn Ser Ay Ala d LI Val Lys Lys

Pro Ay Ser 151015 ser val Lys val Ser Cys Lys Ala Ser Gl y Tyr Thr Phe Ser
202530

SEQUENCE LISTING
<1i0> TANOX, INC.
SINGH, sanjava

HUANG, Danyang
FUNG, Sek Chung

<120> Identification of Uniaue, High ATFinity IgE Epitopes
<130> TNX-1030

<150> PCT/US04/02852
<151> 2004-02-02

<150> PCT/USD4/02894
<151> 2004-02-02

<160 77

<170> PatentIn version 3.2
<210 1

<211> 107

<Zli» PRT
<213> Murineg

<220 )
<221> misc_feature
<223» TES-CZ1 LIGHT CHAIN

<400> 1

asp Ile Lau Leu Thr Gin Ser Pro ala Ile teu ser val ser Pro Gly
1 5 1c 5

Glu Arg val ser Phe Sar Cys Arg Ala Ser GlIn Ser ITe Gly Thr Asn
20 25 30

Ile His Tre Tyr Gln G1n Arg Thr Asp Gly Ser Pro Arg Leu Ley Ile
35 40 45 :

Lys Tyr Ala Ser g¢lu ser
50

U1
Ef
1
D

Te ser Gly Pro Ser Arg Phe Ser Gly
:

60

ser Gly Ser Gly Thr Glu Phe Thr Leu Asn Ile Asn Ser val Glu Ser

65 70 75 20
Glu Asp Ile Ala Asp Tyr Tyr Cys Gin-Gin Ser Asp Ser Trp Fro Thr
85 a0 a5
Thr phe Gly G1y Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 2
<211» 107
<212> PRT
<213> Human

<220>
<221 misc_feature
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<210> 47 <211> 14 <212> PRT <213> ARTI FI Cl AL <220> <223> FRH2 VARI ANT 136
<400> 47 Trp Val Arg Gn Ala Pro Gy Hs Gy Leu Qu Trp Mt dy 510 <210>
48 <211> 14 <212> PRT <213> ARTI FI Cl AL <220> <223> FRH2 VARI ANT 2 <400> 48
Trp val Arg Gn Ala Pro Ay Gn Ay Leu u Trp Met Ay 510 <210> 49 <211>
14 <212> PRT <213> ARTIFIClI AL <220> <223> FRH2 VARI ANT 8 <400> 49 Trp Val
Arg Gn Ala Pro GLy GL n Gy Leu Qu Trp val dy 1510 <210> 50 <211> 14
<212> PRT <213> ARTI FI Cl AL <220> <223> FRH2 VARI ANT 21

<223> L1B/-IK4 humar Tight chain consensus seguence template

<400> 2
Glu I1e val Met Thr Gin Ser Pro Ala Thr iteu Ser val Ser Pro Gly
1 5 10 15

Glu arg ala Thr Leu Ser Cys Arg Ala Ser Gln Ser val Ser Ser ash
20 25 30

o Tyr &In Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Ile

Leu ala Tr
35 40 45

Tyr Gly ala ser Thr Arg Ala Thr 6Ty Ile Pro Ala Arg Phe Ser Gly

50 55 . 60
ser &1y Ser Gly Thr Glu Phe Thr teu Thr Ile Ser Ser teu Gin Ser
65 70 . 75 80
Glu Asp phe Ala val Tyr Tyr Cys GIn Gln Tyr Asn Asn Trp Pro Leu
g5 30 85
Thr Phe Gly Gly Gly Thr tys val Glu Iie Lys
100 105
<210> 3
<211 123
<212> PRT

<213> MURINE

<220>
<221> misc_Teature i
<223> TES~CZ1 Heavy Chain

<400> 3

Gin val GlIn Leu &In Gin Ser Gly Ala Ggu Leu Met Lys Pro
1 5 1

-6
[ g o |

ser val Lys Tle Ser Cvs Lys Thr Thr Gly Tyr Thr Phe Sar Met Tyr
20 25 30

Trp Lew Glu Trp val Lys Gln Arg Pro Gly His Gly Zeu Glu Trp val
35 40 5

Gly Glu Ile Ser Pro GlY phe Thr Thr Asn Tyr Asn Glu Lys Phe

w1 —
w13
-3

iys ala Lys Ala Thr Phe Thr ala Asp Thr Ser Ser asn Thr Ala Tyr
65 70 75 80

Leu &1n Leu Ser Gly Leu Thr Ser Glu ggp ser Ala val Tyr ghe Cys
g5 g5

Ala arg phe Ser His Phe Ser Gly Ser Asn Tyr Asp Tyr Phe Asp Tyr
rFage 2



<400> 50 Trp val Arg Gn Ala Pro Gy Hs Gy Leu Au Trp Val Ay 510 <210>
51 <211> 32 <212> PRT <213> ARTI FI C AL <220> <223> FRH3 VARI ANT 136 <400>
51 Arg Val Thr Phe Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr nmet du 51015
Leu ser Ser Leu Arg Ser GQu Asp Thr Ala Val Tyr Tyr Cys Ala Arg 202530
<210> 52 <211> 32 <212> PRT <213> ARTIFI Cl AL <220> <223> FRH3 VARI ANT 1
<400> 52 Arg Ala Thr Phe Thr Ala Asp Thr ser Thr Ser Thr Ala Tyr nmet Qu
151015 Leu Ser Ser Leu Arg Ser Gu Asp Thr Ala Val Tyr Tyr Cys Ala Arg

202530 <210> 53 <211> 32 <212> PRT <213> ARTI FI Cl AL <220> <223> FRH3
VARI ANT 43 100 105 110

Trp Gly &In Gly Thr ser Leu Thr val ser ser
135 120

<210> 4
«<21ll> 113
<212> PRT
«<213> Human

<220 :
<221» misc_teature )
<223> DP88/3H4L human heavy chain consensus seguence template

<4Q0> 4

Gln val Gln Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 )

ser val Lys val Ser Cys Lys ala Ser Gly Giy Thr Phe Ser ser Tyr
20 25 30

Ala z7e ser Trp val Arg 61n Ala Pro Gly Gin Gly ieu Glu Trp Met
35 40 5

Gly &ély The I1e pro Tle phe Gly Thr Ala Asn gér Ala Gin Lys Phe
5¢ 55

Gin @iy Arg val Thr Zle Thr ala asp Lys Ser Thr Ser Thr Ala Tyr
5 70 75 8O

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 90 85

Ala Arg Tyr Phe Asp Tyr Leu val GIn Gly Thr Ser Leu Thr val Ser
100 105 110

Ser

<210> 5

<211> 11

«212> PRT

<213»> ARTIFICIAL

<220
<223> TES-C21 CDRLI SEQUENCE {TABLE 15

<400= 5

Arg Ala ser Glin 5Ser Ile Gly Thr Asn Ihe His
1 5 10

<210> 6

<231i> 11

<212> PRT

<21%> ARTIFICIAL
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<400> 53 Page 14 Arg val Thr Ile Thr Ala AS Thr Ser Thr Ser Thr Ala Tyr
Met G u 51015 Leu Ser ser Leu Arg Ser Qu Asp Thr Ala Val Tyr -Tyr Cys Al a
Arg 202530 <210> 54 <211> 32 <212> PRT <213> ARTI FI Cl AL <220> <223> FRH3
VARI ANT 103 <400> 54 Arg Ala Thr Ile Thr Ala Asp Thr Ser Thr Ser Thr Al a
Tyr Met Qu 151015 Leu Ser Ser Leu Arg Ser Qu Asp Thr Ala Val Tyr Tyr Cys
Ala Arg 202530 <210> 55 <211> 11 <212> PRT <213> ARTI FI Cl AL <220> <223>

FRH4 VARI ANT 136 <400> 55 Trp Gy Gn @y Thr Leu Val Thr Val Ser Ser 1510
<210> 56

<220>
<ZZ23> CDRL1 VARIANT SEQUENCE £#1L  (TABLE 1D

<400 6

arg Ala ser Arg Ser Ile Gly Thr Asn Ile His
1 5 10

<Z210» 7

<211i> 11

<212> PRT

<Z213> ARTIFICIAL

<220>
<223> CDRLL VARIANT SEQUENCE #2 (TABLE 1)

<400 7

arg Ala Ser Gln arg Ile Gly Thr Asn Ile ®is
1 5 10

<210> B

<2il> 7

<Z12> PRT

<Z213> ARTIFICIAL

<220>
<223 TES-C21 CDRLZ SEQUENCE  (TABLE 1D

<4C0> 8

~Tyr ala ser Glu Ser Ile Ser
1 5

<210> 9

<21l 7

<212> PRT

<213» ARTIFICIAL

<220
<223> CDRLZ VARIANT #1 (TABLE 1)

<400> 8

Tyr Ala Tyr Glu Ser Ile ser
1 5

<210= 10

<21l 7

<212> PRT

<7Z13> ARTIFICIAL

<220 _
<223> CDRL2Z VARIANT #2 {TABLE 1

<400> 10

Tyr ala Ser Gly Ser Ite Tyr
i 5

<240> 11
<211> 7
<Z21Z> PRT
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<211> 19 <212> PRT <213> Bacterl ophage M 3npl8 <220> <221> m sc_feature
<223> CGene |11l signal Sequence <400> 56 Met Qu Trp Ser Ay val Phe Met Phe
Leu Leu Ser val Thr Ala Gy 51015 Val H's Ser <210> 57 <211> 107 <212> PRT
<213> ARTI FI Cl AL <220> <223> LI GHT CHAI N VARI ABLE REG ON OF CLONE 136

<400> 57 GQu Ile Val Met Thr Gn Ser Pro Ala Thr Leu Ser Val Ser Pro Ay
151015 A u Arg Ala Thr Leu Ser Cys Arg Ala Ser Gn Ser Ile @y Thr Asn
2025'30 Ile H's Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Arg Leu Leu Ile

<213> ARTIFICIAL

<220
<223> CDRLZ WVARIANT -#3 (TABLE iy}

<400> 11

Tyr Ala Ser Glu Ser Asp Ser
1 5

<210> 12

<211 7

<z12> PRT

<213> ARTIFICIAL

<220 ‘
<223> C(DRLZ2 VARIANT #4 (TABLE 1)

<400> 12

Tyr Ala Ser Glu Ser Glu Ser
1 5

<210» 13

<211> §

<Z212> PRT

<Z13> ARTIFICIAL

<220
<223> TES-CZ1 CDRL3 {(TABLE 1)

<400> 13

Gln Gln Sar Asp sSer Trp Pro Thr Thr
] -
=]

B

<210= 14

<Z21l» 9

<Zl2> PRT

<213»> ARTIFICIAL

<220>
<223> CDRL3 VARIANT (TABLE)

<400> 14
a1z Ala ser Trp Ser Trp Pro Thr thr
1 5

<210>
<211>
<212> PRT

<2i3> ARTIFICIAL

<220
«223> TES-CZ21 CDRHL

<400> 15

5

REL R

Mat Tyr Trp Leu Glu
1 5

<210> 16
<21l> 5 .
Page 5



354045 Tyr Tyr Ala Ser Gu Ser Ile Ser Ay Ile Pro Ala Arg Phe Ser Ay
505560 Ser Ay Ser Gy Thr Gu Phe Thr Leu ihr Ile Ser Ser Leu G n Ser .
657075SO G u Asp Phe Ala Val Tyr Tyr Cys G n Gn Ser Asp Ser Trp Pro Thr
859095 Thr Phe Ay Ay Ay Thr Lys Val Qu Ile Lys 100105 <210> 58 <211>
106 <212> PRT <213> ARTIFI Cl AL <220> <223> LI GHT CHAI N CONSTANT REG ON OF
CLONE 136 <400> 58 Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp
G u Gn 51015 Leu Lys Ser Ay Thr Ala Ser val Val Cys Leu Leu Asn Asn Phe
Tyr 202530 Pro Arg Gu Ala Lys val Gn Trp Lys Val Asp Asn Ala Leu G n Ser
354045 & er Gn Gu Ser Val Thr Gu G n Asp Ser Lys Asp Ser Thr

505560 Ty BgerAR ad-9er Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr G u Lys
65707580

<223> CDRH1 VARIANT #1 (TABLE 13
<400> 16

Trp Tyr Trp Leu Glu

1 5

<210> 17

<2L1> 5

<2i2> PRT

<213> ARTIFICIAL

<220>
<223» CDRML #2 (TABLE 1)

<400= 17
Tyr Tyr Trp Leu Glu
1 5

<210> 18
<21i> 17
<212> PRT
<213> ARTIFICIAL

<220>
<723» TES-CZ21 CDRHZ (TABLE 1D

<400> 18

glu ITe Ser Pro Gly Thr Phe Thr Thr Asn Tyr Asn Glu Lys Phe Lys
1 5 10 15
Al

210> 18
211> 17
<Zi2> PRT
- <213> ARTIFICIAL

<220
<223> CDRHZ VARTANT #1 (TABLE 1)

400> 18

clu Ile Glu Pro ¢ly Thr Phe Thr Thr Asn Tyr Asn Giu Lys ihe Lys
1 5 10 5

Ala

<210> 20

<211> i7

<Z1Z2> PRT

<Z13> ARTIFICIAL

<220>
<223%> CDRHZ VARIANT #2 (TABLE 1)
Page 6



H's Lys Val Tyr Ala Cys Qu Val Thr HHs Gn Ay Leu Ser Ser Pro 8590.95 Val
Thr Lys Ser Phe Asn Arg Ay G u Cys 100105 <210> 59Page 16 <211> 123 <212>
PRT <213> ARTI FI Cl AL <220> <223> HEAVY CHAI N VARI ABLE REG ON OF CLONE 136
<400> 59 Gn Val Gn Leu Val Gn Ser Ay Ala Au Val Met Lys Pro Ay Ser
151015 Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr Phe Ser Met Tyr
2025BO Trp Leu @p Trp Val Arg Gn Ala Pro Ay Hs Gy Leu Au Trp net
354045 Gy Qu lle Ser Pro Gy Thr Phe Thr Thr Asn Tyr Asn G u Lys Phe
505560 Lys Ala Arg Val Thr Phe Thr Ala Asp Thr Ser Thr Ser Trhr Ala Tyr
65707580 Met G u Leu Ser Ser Leu Arg Ser Qu Asp Thr Ala Val Tyr Tyr Cys
659095 Al g Arg,Phe Ser H's Phe Ser Ay Ser Asn Tyr Asp Tyr Phe Asp Tyr

Glu Ile Asp Pro GTy Thr phe Thr Thr %gn Tyr Asn Glu Lys ?2e Lys
1 5 1
Ala

<210> 21

<21i> 17

<212> PRT

<213> ARTIFICIAL

<220>
<22%> CDRH2 VARIANT #3 {TABLE 1)

<400> 21

¢lu Ile ser Pro Asp Thr Phe Thr Thr Asn Tyr Asn Glu Lys Phe Lys
1 5 10 15

Ala

<210> 22

<21ls 17

<212> PFRT

<213> ARTIFICIAL

<Z220>
<723> CDRH2 VARIANT #4 (TABLE 1)

<400 22

Glu Tle ser pro Gtu Thr phe Thr Thr Asn Tyr Asn Glu bys ihe Lys
1 5 10 5

-

Ala

<210> 23

<211> 17

<212> PRT

<Z13> ARTIFICIAL

<220
<273> CDRHZ VARTIANT #5 (TABLE 1)

<400> 23

¢Tu Ile ser pro Gly Thr Phe Glu Thr Asn Tyr Asn Glu Lys Phe Lys
1 5 10 15

Ala

<210> 24

<211> 17

<212> PRT

<213» ARTIFICIAL
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100105110 Trp dl)" Gn Gy Thr Leu Val Thr Val Ser Ser 115120 <P10> 60
<211> 330 <212> PRT <213> ARTI FI Cl AL <220> <223> CONSTANT REG ON OF HUMAN
| gG <400> 60 Ala Ser Thr Lys Ay Pro Ser Val Phe Pro Lau Ala Pro Ser Ser
Lys 151015 Ser Thr Ser Ay Ay Thr Ala Ala Leu Ay Cys Leu Val Lys Asp Tyr
202530 Phe pro Qu Pro Val Thr Val Ser Trp Asn Ser Gy Ala Leu Thr Ser
3540-45 Ay Yal H's Thr Phe Pro Ala Val Leu G n Ser Ser Ay Leu Tyr Ser

505560 Leu ser Ser val Val Thr Val Pro Ser Ser Ser Leu Gy Thr G n Thr
65707580 Page 17 ' _

<220>
<223> {DRHZ VARIANT #6‘(TABLE 1D

<400> 24

Glu 1le Glu Pro Gly Thr Phe Glu Thr Asn Tyr . Asn Glu Lys Phe Lys
1 5 10 15
Ala

<210> 2%

<21l> 17

<Z12» PRT

<Z213> ARTIFICIAL

<220>
<223% CDRHZ VARIANT #7 {TABLE 1)

<400> 25

Glu Ile Asp Pro Gly Thr Phe Glu Thr Asn Tyr Asn Glu Lys :}Zbe Lys
1 5 10 5

<210 26

<211> 14

<Z1r»> PRT

«213s  ARTIFICIAL

<220
<223> TES-C21 CDRHZ (TABLE 1)

<400> 26

Phe Ser His Phe Ser Gly Ser Asn Tyr igp Tyr Phe Asp Tyr
1 5

<210» 27

<Z21i> 14

<212» PRT

<Z13> ARTIFICIAL

<220>
<223> CDRH3 VARIANT #I1 (TABLE 1)

<400 27

Phe cer Hic Phe

1

ar Gly Met Ashn Tyr Asp Tyr Phe Asp Tyr

10

i

210> 28

<211> 14

<212> PRT

<233> ARTIFICIAL

<220
<7223> CDRH3 VARIANT #2 (TABLE kW)

<400> 28
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Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 859095 Lys
Val Qu Pro Lys Ser Cys Asp Lys Thr H's Thr Cys Pro Pro Cys 100105110 Pro
Ala Pro Qu Lee Lee Ay Ay Pro Ser Val Phe Lee Phe Pro Pro 115120125 Lys
Pro Lys Aso Thr Lee Met Ile Ser Arg Thr Pro Qu Val Thr Cys 130135140 val
val val Asp val Ser Hs Qu Asp Pro Qu Val Lys Phe Asn Trp 145150155160
Tyr Val Asp Ay val Qu Val H's ASP Ala Lys Thr Lys Pro Arg A u 165170175
GQu Gn Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Lee Thr val Leu 180185190
Hs @n Asp Trp Lee Asn Ay Lys Qu Tyr Lys Cys Lys Val Ser Asn 195200205
Lys Ala Lee Pro Ala Pro Ile Gu Lys Thr Ile Ser Lys Ala Lys Gy 210215220
Gn Pro Arg . P T L. P r Arg Asp Qu
22523023?&346%%5 i %’ngﬁg? égnnm;ﬁépgiﬁfgee’*grﬁﬁeqs Lee Val Lys Gy Phe
Tyr 245250255 :

<210> 29

<211> 14

<212> PRT

<213> ARTIFICIAL

<220
<723> CDRH3 VARIANT #3 (TABLE 1)

<400> - 29
Phe Ser His Phe Thr &ly 5er Asn Tyr gép Tyr Phe Asp Tyr
1 5

<210> 30

<21ll> 23

<212> PRT

<213> ARTIFICIAL

<220>
<223> FRL1 VARIANT 136

<400> 30 .
gly Ile val Met Thr Gln ser Pro Ala :Br ieu ser val ser Ego Gly
1 5 1

1 _ 5

Glu Arg Ala Thr teu Ser Cvs
2

<210 21

<211> 23

212> PRT

<213> ARTIFICIAL

<220
<Z23» FRLI VARIANT 1

<400> 31
Asp Ile Leu Metr Thr Gin Ser pro Ala Egr Leu Ser val ser fgo Gy
1 5 ’ il

=

Glu arg Alaz Thr Leu Ser Cys
20

<210> 3Z

<211 23

<212» PRT

<213> ARTIFICIAL

<220
<223% FRLL VARIANT 2

<400> 32
asp The val Leu Thr Gln ser Pro ala Thr Leu Ser val Ser Pro-Gly
1 5 10 15
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Pro Ser Asp Ile Ala Val Qu Trp Gu Ser Asn Ay A@n Pro Qu Asn 260265270
Asn Tyr Lys Thr Thr Pro Pro Val Lee Asp Ser Asp Ay Ser Phe Phe 275280285
Lee Tyr ser Lys Lee Thr Val Asp Lys ser Arg Trp Gn Gn Gy ASP 290295300
Val phe Ser Cys Ser Val Met Hs Gu Ala Leu H's Asn H's Tyr Thr
305310315320 A n Lys Ser Lee Ser Lee Ser Pro Ay Lys 325330 <210> 61 <211>
107 <212> PRT <213> ARTIFICI AL <220> <223> LI GHT CHAI N VARI ABLE REG ON OF
CLONE CL-2C <400> 61 Gu Ile Val Met Thr Gn Bar Pro Ala Thr Leu Ser Val
Ser Pro Gy 151015 Gu Arg Ala Thr Leu Bar Cys Arg Ala Bar Gn Bar Ile Gy

Thr Asn ZOZEQOA}IJ ‘(I?nrl_gle% S;grrp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Arg Leu Leu
|l e 354085 Arg Ala Thr L

<210> 33

<2i1> 23

<212> PRT

<213> ARTIFICIAL

<220>
<228> FERL1 VARIANT 4

<400> 33
psp Ile Leu Leu Thr ¢ln Ser Pro Ala Thr Leu Ser val Ser Pro Gly
1 5 10 15

Glu Arg Ala Egr Lay Ser Cys

<21 34

<21%> 23

<212> PRT

<213> ARTIFICIAL

<220
<223> FRLI VARIANT 13

<400> 34

alu The val Leus Thr 6in Sar Pro ala Thr Leu Sar val Ser Pro Gly
1 5 16 s

Glu Arg Ale Thr Leu Sepr Cys
20

<210> 3
<Z1ll> 2
<212> PRT

<Z213> ARTIFICIAL

<220>
<Z223> FRL1 VARIANT 18

‘<400> 33

AEE RV, |

Glu Tle Leu tau Thr Gin Ser Pro Ala Thr Leu Ser val Ser Fro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys

<Zid> 36

<21i» 23

<212> PRT

<213> ARTILFICIAL

<220> )
<223> FRLLI VARIANT 25

<400> 36

asp rle val met Thr Gln Ser Pro Ala Thr Leu ser val ser Pro Gly
page 10



Tyr Tyr Ala Ser Gu Bar Ile Bar Ay Ile Pro Ala Arg Phe Bar Gy 505560 Bar -
Gy Bar Ay Thr Qu Phe Thr Leu Thr Ile Bar Bar Let/ G n ser 65707580 G u
Asp Phe Ala Val Tyr Tyr Cys Gn Gn Bar Trp Bar Trp Pro Thr 859095 Thr Phe
Gy Gy Ay Thr Lys Val Gu Ile Lys 100105 <210> 62 <211> 123 <212> PRT
<213> ARTI FI Cl AL <220> <223> HEAVY CHAI N VARI ABLE REG ON OF CLONE CL-2C
<400> 62 G n val Gn Lau val Gn Bar Ay Ala Gu VvVal Met Lys Pro Ay Bar
51015 Bar Val Lys Val Bar Cys Lys Ala Bar Gy Tyr Thr Phe Bar Trp Tyr
202530 Trp Leu Gu Trp Val Arg Gn Ala Pro Ay Hs Ay Lau Gu Trp Met
354045 Glly Gulle Asp Pro @y Thr Bhe Thr Thr Asn,Jyr Asn GQu Lys Phe

Glu Arg Alz Egr Leu Ser Cys

<210> 37

<211l> 23

<212> PRT

<213» ARTIFICIAL

<220
<223> FRL1 VARIANT-27

<400> 37

Glu Ile Leu Met Thr GIn ser Pro Ala Thr Leu Ser val Ser Pro &ly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys
20

«<210> 38

<Z2ils> 15

<212» PRT

<213> ARTIFICIAL

<220
<723 ERL2Z VARIANT 130

<400> 38

Trp Tyr Gin Gin Lys Pro Gly Gin Ala i;o Arg Leu Leu Ile Iyr
i 5 0 15

<210 35

<211> 15

<Z212» PRT

<213> ARTIFICIAL

<220
<223». FRLZ VARIANT 1

<400> 38

Trp Tyr Gin €ln Lys Pro Gly GlIn Ala Pro Arg teu Leu Ile Lys
1 5 10 15

<210> 40

<211> 32

«212> PRY

<213> ARTIFICIAL

<220
<223> FRL3 VARIANT 136

<400> 40

Gly Ile Pro ala Arg Phe Ser Gly Sser %éy Ser Gly Thr Glu f?E'ThF
1 5 i

Leu Thr Tle ser Ser Ley &1n Ser Glu Asp Phe Ala val Tyr Tyr Cys
20 25 30
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505560 Lys Ala Arg Val Thr Phe Thr Ala Asp Thr Bar Thr Bar Thr Al a Tyr
65707580 Met A u Leu Bar Bar Leu Arg Bar A u Asp Thr Ala Val Tyr Tyr Cys
859095 Page 19 Ala Arg Phe ser H's Phe ser Ay Ser Asn Tyr Asp Tyr Phe Asp
Tyr 100105110 Trp Gy A n dy Thr Leu Val Thr Val Ser Ser 115120 <210> 63
<211> 107 <212> PRT <213> ARTI FI Cl AL <220> <223> LI GHT CHAI N VARI ABLE

REG ON OF CLONE CL-51 <400> 63 Ju Ile Val Met Thr A n Ser Pro Ala Thr Leu
Ser Val Ser Pro Ay 51015 Gu Arg Ala Thr Leu Ser Cys Arg Ala Ser G n Ser
Ile Ay Thr Asn )02530 Ile His Trp Tyr Gn Gn Lys Pro Gy Gn Ala Pro Arg

Leu Leu Il e 354045 Tyr Tyr Ala Ser Qu Ser Ile Ser Ay Ile Pro Ala Arg Phe
Ser Ay 50r-

<230> 41

<211> 32

<212> PRT

<213> ARTIFICIAL

<220>
<223> FRL3 VARIANT 1

<400> 41
Gly Ile pro Ser Arg Phe Ser Gly Ser Gly ser Gly Thr Giu Phe Thr
X 5 10 15

Ley Thr Ile Ser Ser Leu Gin Ser ggu Asp Phe Ala val ‘é‘%r TYr Cys
20

<210> 42

<211> 32

<212> PRT

<213> ARTIFICIAL

220>
<223> FRL3 VARIANT 13

<400> 42

sly Iie Pro Ala Arg Phe Ser Gly ser Ggy ser Gly Thr &lu Phe Thr
1 5 i 15

Leu Thr Tle Ser Ser Leu Gin Ser Glu Asp Phe Ala Asp Tyr Tyr Cys
20 25 30

<21(> 43

<21i> 32

<Z12> PRT

<Z213>. ARTIFICIAL

<220 :
<Z23> FRL3 VARIANT 18

<400> 43
Gcly £le Pro Ser Arg Phe ser Gly ser c];_'éy ser Gly Thr Glu E’he Thr
1 5

“

Leu Thr Tle ser Ser Leu G1n Ser ¢lu Asp Phe Ala Asp *g%r Tyr Cys
' 20 25

<210> 44

<211> 10

<212» PRT

<213»> ARTIFICIAL

<220>
<223> FRL4 VARIANT

<400> 44

Phe a1y Gly Gly Thr Lys val Glu The Lys
1 5 : 1G
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,560 Ser Ay Ser Ay Thr Qu Phe Thr Leu Thr Ile Ser Ser Leu G n Ser
657075- 80 A u Asp Phe Ala val Tyr Tyr Cys Gn Gn Se.r Trp Ser Trp Pro Thr
859095 Thr Phe Ay Ay Ay Thr Lys Val Qu Ile Lys 100105 <210> 64 <211>
123 <212> PRT <213> ARTI FI Cl AL <220> <223> HEAVY CHAI N VARI ABLE REG ON OF
CLONE CL-51 <400> 64 Gn Val Gn Leu Val Gn Ser Gy Ala Gl u Val Mt Lys
Pro Ay Ser 151015 Ser Val Lys Val Ser Cys Lys Ala Ser d y Tyr Thr Phe Ser
met Tyr '02530 Trp Leu Qu Trp Val Arg Gn Ala Pro GLy Hs Ay Leu Gu Trp
Met 354045 505560 Lys Ala Arg val Thr Phe Thr Ala Asp Thr Ser Thr Ser Thr
Ala Tyr 65707580 Met Qu Leu Ser Ser Leu Arg Ser Qu Asp Thr Ala Val Tyr

Tyr &Ys 1 43

<211l> 30
<212> PRT
«<213» ARTIFICIAL

<220
<223> FRHL VARIANT 136

<400> 45

&in val 61n teu val Gin Ser Gly ala ¢lu val Met Lys Pro Gly Ser
1 5 10 15

ser val Lys val $er Cys Lys Ala Ser Gly Tyr Thr Phe Ser
20 25 30

<210> 46

<211> 30

<212> PRT

<213>» ARTIFICIAL

<220>
<223> FRH1 VARIANT

<400> 46

»a

GIn val &1n Leu val GIn Ser Gly Ala ¢Tu val Lys Lys Pro Gly ser
1 5 10 15

=

hr Phe ser

ser val Lys val ser Cys Lys ala Ser Gly Tyr
2 25 30

<210> 47

<21l 14

<212> PRT

<213»> ARTIFICIAL

<220>
<223> FRHZ VARIANT 136

<400> 47

Trp val arg Gin Ala Pro Gly His Ghy teu Glu Trp Met Gly
1 5 i

e

<210> 48

<231> 14

<Z12> PRT

<213> ARTIFICIAL

<220
<ZZ3» FRHZ VARIANT

<400> 48

»y

Trp val arg GIn ala Pro Gly Gln &ly Egu Giu Trp Met Gly
1 5

<Z210> 45
<Z1li> 14
<Z1lz> PRT
<Z13» ARTIFICIAL
FPage 13



859095 Ala Arg Phe Ser His Phe Ser Gy Ser Asn Tyr Asp Tyr Phe Asp Tyr
100105110 Trp Ay Gn Ay Thr Leu Val Thr Val Ser Ser 115120 <210> 65 <211>
107 <212> PRT <213> ARTIFI Cl AL <220> <223> LI GHT CHAI N VARI ABLE REG ON OF
CLONE CL-5A <400> 65 Gu Ile vVal Met Thr A n Ser Pro Ala Thr Leu Ser Val
Ser Pro Ay 151015 Gu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gn Ser Ile Ay
Thr Asn 202530 Ile H's Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Arg Leu Leu
Il e 354045 Tyr Tyr Ala ser Qu.Ser Ile Ser Gy Ile Pro Ala Arg Phe Ser Ay
505" .2D60 ser Gy Ser Ay Thr GQu Phe Thr Leu Thr Ile Ser Ser Leu G n Ser
65707580 G u Asp Phe Ala Val Tyr Tyr Cys G n Gn Ser Trp Ser Trp Pro Thr

859095 ThsPhe Ay Ay GI y Thr Lys val GQu Ile Lys
<223> FRHZ VARIANT

<400> 49

Trp val arg Gin Ala Pro Gly Glin Gly LSU Giu Trp val Gly
1 5 1

<Z10> 50

<Zii> 14

<212> PRT

<213> ARTIFICIAL

<220>
<223%  FRHZ VARIANT 21

<400 50

Trp val Arg Gin ATa pro Gly His Ghy isu Glu Trp val Gly

<210> 51

«<211l> 32

<212> PRT

<213» ARTIFICIAL

<223> FRM3 VARIANT 136
<40CG> 51

hr ser Thr ala Tyr et Glu
0 15

arg val Thr phe Thr Ala Asp Thr Ser E
1 5

Leu Ser Ser Leu Arg Ser Giu ASp ghr Ada val Tyr Tyr g%s Ala Arg
20 5

<21i0> 52

<213> 32

«<212> PRT

<Z213> ARTIFICIAL

<220
<223> FRHI VARIANT 1

<400> 52

Arg Ala Thr phe Thr ala Asp Thr ser Thr ser Thr Ala Tyr Met @lu
1 5 10 15

Leu Ser Ser teu Arg Ser Glu Asp Thr ala val Tyr Tyr %%S Ala Arg
20 25

<210 53

<211> 32

<212> PRT

«213> ARTIFICIAL

<220>
<223> FRH3 VARIANT 43

<400> 33
Fage 14



100105 <210> 66 <211> 123 <212> PRT <213> ARTI FI Cl AL <220> <223> HEAVY

CHAI N VARI ABLE REA ON OF CLONE CL-5A <400> 66 G n val Gn Leu Val Gn Ser
Gy Ala Qu val net Lys Pro Ay Ser 151015 Page 21 Ser Val Lys Val Ser Cys
Lys Ala Ser Ay Tyr Thr Phe Ser Trp Tyr 202530 Trp Leu Gu Trp Val Arg Gn
Ala Pro .dy Hs Ay Leu Gu Trp Met 354045 Ay Au Ile Gu Pro Ay Thr Qu
Thr Thr Asn Tyr Asn Qu Lys Phe 505560 Lys Ala Arg Val Thr Phe Thr Al a Asp
Thr Ser Thr Ser Thr Ala Tyr 65707580 Met Qu Leu Ser Ser Leu Arg Ser Gu
Asp Thr Ala Val Tyr Tyr Cys 859095

Arg val Thr Ile Thr Ala asp Thr Ser TlBr ser Thr Ala Tyr I:ﬁet Glu

1 5 1

Leu Ser Ser Leu Arg Ser Giu Asp ghr Ala val Tyr Tyr ggs Ala Arg
20 5 :

<210> 54

<211l> 32

<212> PRT

<213» ARTIFICIAL

<220
<223> FRH3 VARIANT 103

<400> 54

. Arg Ala Thr Ile Thr ala Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu
-1 5 10 15

Leu Ser Ser Leuw Arg ser Giu Asp Thr Ala val Tyr Tyr ggs Ala Arg
20 25

<210> 55

<211 11

<212> PRT

<Z13> ARTIFICIAL

<220
<223> FRHZ VARIANT 136

<400> 55

Trp Gly Gin Gly Thr Leu val Thr val Ser Ser
1 5

<210 56

<zli> 19

<212> PRT

<213 Bacteriophage MI3mpl8

— <220 ) N
<221> misc_Teature
<223> Gene IXI signal Sequence

<400> 56
met Glu Trp Ser Gly val Phe Met Phe Lgu Leu Ser val Thr éia Gy
1 , 5 L 15

val His ser

<210 57

<211 107

<z21Z> PRT

<213> ARTIFICIAL

<220
«223>  LIGHT CHAIN VARIABLE REGION OF CLONE 13§

rPage 15



Ala Arg Phe Ser H's Phe Ser Ay Ser Asn Tyr Asp Tyr Phe Asp Tyr 100105110
Trp Ay Gn Ay Thr Leu Val Thr Val Ser Ser 115120 <210> 67 <211> 107 <212>
PRT <213> ARTI FI Cl AL <220> <223> LI GHT CHAI N VARI ABLE REA ON OF CLONE CL- 25
<400> 67 GQu Ile Val Met Thr An Ser Pro Ala Thr Leu Ser Val Ser Pro Ay
751015 A u Arg Ala Thr Leu Ser Cys Arg Ala Ser G n Ser Ile Ay Thr Asn
202530 Ile H's Trp Tyrr Gn Gn Lys Pro Gy Gn Ala Pro Arg Leu Leu Ile
354045 Tyr Tyr Ala Ser Qu Ser Ile Ser Ay Ile Pro Ala Arg Phe Ser Ay
505560 Ser Gy Ser Ay Thr Qu Phe Thr Leu Thr Ile Ser Ser Leu G n Ser
657075 %ﬁﬁ%og g7Asp Phe Ala Val Tyr Tyr Cys G n Gn Ser Trp Ser Trp Pro Thr
h

Si 9095 Gy Ay Ay Thr Lys Val Gu Ile Lys 100105 <210> 68
Giu Ile val Met Thr Gin Ser Pro Ala ISP Leu ser val ser ggo Gly
1 5

Glu Arg Alz Thr Leu Ser Cys Arg éga ser GIn Ser Ile géy Thr Asn
20

Tle His Trp Tyr Gin GIn Lys Pro Gly Gln Ala Pro igg Leu Ley Ile
35 4%

Tyr Tyr Ala Ser Glu ser Ile Ser Gly Ile Pro a1& Arg Phe Ser Gly
59 5% 50

ser Gly ser Gly Thr ¢lu Phe Thr Leu Thr Tle Ser Ser Leu Gin Ser
65 70 75 80

Giu Asp Phe ala val Tyr Tyr cys Gln g%n Ser Asp Ser Trp ggo Thr
85

Thr phe Gly Gly Gly Thr Lys val Glu I7e Lys
100 105

<210> 58

<211i> 106

<212> PRT

<213> ARTIFICIAL

<Z220> .
<223> LIGHT CHAIN CONSTANT REGION OF CLONE 136

<400> 58
Thr val A1z Ala pro Ser val Phe Tle Phe Pro Pro Ser Asp giu Gin
L 5 10 5

Leu Lys ser Gly Thr ala Ssar val val Cys Lau Leu Asn ggn Phe Tyr
20 25

pro Arg Glu Ala Lys val Gln Trp Lys val Asp Asn Ala Leu Gin ser

Gly Asn Ser Gin Glu Ser val Thr Glu GIn Asp 5er Lys Asp Ser Thr
50 55 60

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 70 ]

o

His Lys val Tyr Ala Cys Glu val Thr His Gin Gly Leu ser Ser Pro
85 a0 . 35

val Thr Lys Ser Phe Asn Arg Gly Glu Cvs
100 105

<210> 59 R
rPage 16



Page 22

VARI ABLE REG ON OF CLONE CL-28 <400> 68 G n Va
‘Met Lys Pro Ay Ser
Phe Ser Tyr Tyr 202530 Trp Leu A u Trp Va
Gu Trp Met 354045 Ely Au Ile Asp Pro Ely Thr

du
Tyr
Ely
Asn
Thr
Tyr
Asp

val
Thr
Leu
Gu
Al a
Tyr
Tyr

<211> 123 <212> PRT <213> ARTI FI Cl AL <220> <223> HEAVY CHAI N

151015 Ser Val Lys

d n Leu Val

G@n Ser Ely Al a

Val Ser Cys Lys Ala Ser Ey

Arg Gn Ala Pro Ely H s
Phe Thr Thr Asn Tyr
Phe Thr Ala Asp Thr Ser Thr Ser

Leu Arg Ser A u Asp Thr Ala Val
Ely Ser Asn Tyr Asp Tyr Phe

Lys Phe 505560 Lys Ala Arg Val Thr
Tyr 65707580 Met Qu Leu Ser Ser
Cys 859095 Ala Arg Phe Ser Hi s Phe Ser
100102410
<212> PRT
<213» ARTIFICIAL
<220 '
<223> HEAVY CHAIN VARIABLE REGION OF CLONE 136
<400> 59
¢ln val 6In Leu val Gin Ser Gly Ala ¢lu val Met Lys
1 5 10
ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr phe
20 25
Trp Leu ¢lu Trp val arg Gin ala Pro Gly Kis §ly Lau
35 40 45
Gly Giu Ile Ser Pro Gly Thr phe Thr Thr Asn Tyr Asn
50 55 60
Lys Alz Arg val Thr phe Thr ala Asp Thr Ser Thr ser
65 70 75
Met Glu Leu Ser ggr Leu Arg Ser Glu ggp Thr Ata val
5
£la Arg Phe Ser His Phe Ser Gly Ser Asn Tyr Asp Tyr
100 105
Trp @iy Gin Gly Thr Lau val Thr val Ser ser
115 126
<210> 60
<213i> 330
<212»  PRT
<213> ARTIFICIAL
<220> )
<223> CONSTANT REGION OF HUMAN IgGl
<400> 60
ala ser Thr Lys Gly pro Ser val Phe Pro Leu Ala pPro
1 5 10
sar Thr Ser Gly Gly Thr ala Ala Leu Gly Cys Leu va'
20 25
phe Pro GTu Pro val Thr val Ser Trp Asn Ser Gly Ala
35 40 - 45
Gly val #is Thr Phe Pro Ala val Leu Gin Ser Ser ¢ly
50 ' 55 60
Leu ser ser val val Thr val Pro ser ser Ser Leu Gly
65 70

Page 17

Pro Gly
i5

Ser Met
30

Glu Trp
Glu Lys
Thr Ala

Tyr Tyr

85

Phe AsD
110

Ser Ser
15

Lys Asp
30
Lau Thr

Ley Tyr

Thr Gin

Ser

TYr

Phe
TYE
80

Cys

Tyt

Lys
Ty
sar

ser

Thr
80



Trp Ely A n Ely Thr Leu Val Thr Val Ser Ser 115120 <210> 69 <211> 107 <212>
PRT <213> ARTI FI Cl AL <220> <223> LI GHT CHAI N VARI ABLE REG ON OF CLONE
CL-1136-2C <400> 69 Ju Ile Val Met Thr Gn Ser Pro Ala Thr-Leu Ser Val Ser
Pro Ely 151015 Gu Arg Ala Thr Leu Ser Cys Arg Ala Ser An Ser Ile Ely Thr
Mh 202530 Ile H's Trp Tyr Gn Gn Lys Pro Ely Gn Ala Pro Arg Leu Leu Ile
354045 Tyr Tyr Ala Ser Qu Ser Ile Ser Ely Ile Pro Ala Arg Phe Ser Ely
505560 Ser Ely Ser Ely Thr Qu Phe Thr Leu Thr Ile Ser Ser Lau G n Ser

25707ﬁ80 Page 23 du Asp Phe Ala Val Tyr Tyr Cys Gn G n Ser Trp Ser Trp
ro Thr

Tyr Ile Cys Asn val Asn His Lys Pro Sgr Asn Thr Lys val gsp Lys
85 g5

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110

pro Alz Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro PTro
115 120 125

Lys Pro Lys asp Thr Leu

L Ile ser Arg Thr Pro Glu val Thr Cys
130

et
35 140

=

val val val asp val Ser His Glu Asp Pro

val Lys Phe Asn Trp
145 i50

160

)
A
[ ol

Tyr val asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Glu GIn Tyr Asn Ser Thr Tyr arg val val ser val Leu Thr val Leu
180 183 180

His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn
185 200 205

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Iie Ser Lys Ala Lys Gly
Z10 215 220 '

Pro arg Glu Pro Gin val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
2 235 : 240

PG
[ 3
L) o |
=
w
<

Leu Thr Lys Asn Gin val ser Leu Thr Cys Leu val Lys ¢ly Phe Tyr
245 250 255

pro ser Asp Ile Ala val GTu Trp Glu ser Asn Gly Gln Pro Glu Asn
260 265 270

ASR Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly ser Phe Phe
275 280 ' 285

Leu Tyr ser Lys teu Thr val Asp Lys Ser Arg Trp Glin Gin Gly Asn

290 295 300
val phe Ser Cys Sar val Met His Glu Ala Ley His Asnh His Tyr Thr
305 310 315 320
Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330
<21i0> 61
<21l> 1067
<Z12> PRT

FPage 18



859095 Thr Phe Ay Ay Ay Thr Lys Val du Ile Lys 100- 105 <210> 70 <211>
123 <212> PRT <213> ARTI FI Cl AL <220> <223> HEAVY CHAI N VARI ABLE REG ON OF
CLONE CL-1136-2C <400> 70 Gdn Val dn Leu Val Gn Ser Ay Ala Gu Val Lys
Lys Pro Gy Ser 15lc)15 Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr Phe
Ser Met Tyr 202530 Trp Leu Qu Trp Val Arg Gn Ala Pro Gy Gn Gy Leu Qu
Trp 354045 Ay GQu Ile ser Pro Gy Thr Phe Thr Thr Asn Tyr Asn G u Lys Phe
505560 Lys Ala Arg val Thr Phe Thr Ala Asp Thr Ser Thr Ser Thr Al a Tyr
65707580 Met G u Leu Ser Ser Leu Arg Ser A u Asp Thr Ala Val Tyr Tyr Cys

859095 A|<§13£‘r QR,!_PIQFCIg_er H's Phe Ser Gy Ser Asn Tyr Asp Tyr Phe Asp Tyr

<220

<273 LIGHT CHAIN VARIABLE REGIDN OF CLONE Ch-2C

<400> 61

glu e val Met Thr Gin ser Pro Ala Thr Leu Ser va'l Ser Pro Gly
1 5 ‘ 15

Glu Arg Ala Thr Leu Ser Cys Arg éga ser Glin ser Ile g%y Thr Asn
20 .

TTe His Trp Tyr Gin Glin Lys Pro Gly Gln Ala Pro ﬁgg Leu Leu Ile
35 40 |

Tyr Tyr ala $er Giu Ser Ile Ser Gly Iie Pro gga Arg Phe Ser Gly
50 55

ser Gly Ser Giy Thr Glu Phe Thr Leu Thr I}e-Se% Ser Leu Gln ser

65 70 75 g0
&iu Asp Phe Ala val Tyr Tyr Cys Gln Gin Ser Trp Ser Trp Pro Thr
85 90 , o5
Thr phe Gly Gly Gly Thr tys val Glu Ile Lys
100 105
<210> 62
<211s 123
<212 PRT
<Z13» ARTIFICIAL
<220>
<223> HEAVY CHAIN VARIABLE REGION OF CLONE CL-2C
<400> 62

gin val &1n Leu val Gin ser Gy A?a,G%u val Met Lys Pro Gly sSar
1 5 i

ser val tys val Ser Cys Lys Ala Ser Giy Tyr Thr phe ggr Trep Tyr
20 25

Trp Leu Giu Trp val Arg Glin Ala Pro Gly #is Gly zgu Glu Trp Met
3 4G

Gly Glu Te Asp Pro Gly Thr Phe Thr Thr Asn g%r Asn Giu Lys Phe
50 55

* Thr ser Thr Ala Tvr

Lys ala Arg val Thr Phe Thr Ala Asp Thr 5 o
7

65 70

Met GiuU Leu Ser

o3
At i)
=

Leu Arg Ser Giu ggp Thr Ala val Tyr Tyr Cys

rFage 19



100105110 Trp Ay An Gy Thr Leu Val Thr Val Ser Ser 115120 <210> 71 <211>
108 <212> PRT <213> Honop sapi ens <400> 71 Asp Ser Asn Pro Arg Gy Val Ser
Ala Tyr Leu Ser A g- Pro Ser Pro 151015 Phe Asp Leu Phe Ile Arg Lys Ser Pro
Thr Ile Thr Cys Leta Val val 202530 Asp Leu Ala Pro Ser Lys Gy Thr Val Asn
Leu Thr Trp Ser Arg Ala 354045 Page 24 Ser Ely Lys Pro Val Asn H s ser Thr
Arg Lys Qu GQu Lys Gn Arg 505560 Asn Ely Thr Leu Thr Val Thr Ser Thr Leu

Pro Val Ely Thr Arg Asp 65707580 Trp Ile Gu Ely Gu Thr Tyr G n Cys Arg
Val Thr His Pro H s Leu 859095

Ala Arg Phe Ser His Phe Ser Gly Ser Asm Tyr Asp Tyr rhe Asp Tyr
100 105 110

Trp Gly Gln 6ly Thr teu val Thr val ser ser
115 120

<210> &3

<211> 107

212> PRT

<213> ARTIFICIAL

<220> ~ .
<223%  LIGHT CHAIN VARIABLE REGION OF C‘,LONE CL-2T

<400> 63

Glu 1le val met Thr GIn Ser Pro Ala Thr Leu Ser val Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu ser Cys Arg Ala Serr Gin Ser Ile Gly Thr Asn
20 25 30

Ile His Trp Tyr Gln Glin Lys Pro Gly Gin Ala Pro Arg Leu Leu Tie

40 45

o —
Ty

Tyr Tyr Ala ser Glu ser Ile Ser Gly ITe Pro Ala Arg Phe sar Gly
0

55 60

wt—i

sar Gly Sser G]y Thr Glu Phe Thr teu Thr Ile Ser Ser Leu Glin Sap
65 70 75 - 8D

Glu Asp Phe ala val Tyr Tyr Cys Gin Gin Ser Trp Ser Trp Pro Thr

85 80 a5
Thr Phe Gly 6ly Gly Thr Lys val Glu I1e Lys
100 105
<210> 64
<211> 123
<212» PRT
<213> ARTIFICIAL
<220 N
<223  HEAVY CHAIN VARIABLE REGION OF CLONE CL-51
| <400> 64

¢ln val Glin Leu val GIn ser Gly Ala %&u val Met Lys Pro Gly ser
1 5 i

ser val Lys val Ser Cys Lys Ala Eﬂz‘;gr Gly Tyr Thr phe ggr mMet Tyr
y. 5

Trp Leu Glu Trp val Arg Gin Ala Pro Gly His Gly zgu Glu Trp Mat
' 35 40

Gly Glu zle asp pPro Gly Thr Phe Glu Thr Asn Tyr Ash Glu Lys Phe
Fage 20



Pro Arg Ala Leu
<212> PRT <213>
| GE <220> <221>
occurring am no

Met Arg Ser Thr Thr Lys Thr Ser 100105 <210> 72 <211> 12
ARTI FI Cl AL <220> <223> PEPTI DE DERI VED FROM CH3 DOVAI N OF
m sc_feature <222> (7)..(7) <223> Xaa can be any naturally
acid <220> <221> misc_feature <222> (9)-(10) <223> Kaa can
be any naturally occurring am no acid <220> <721> m sc_feature <222>
(12)-(12) <223> Xaa can be any naturally occurring amno acid <400> 72 Asn

Pro Arg Ely Val Ser Xaa Tyr
PRT <713> ARTI FI Cl AL <220>
50 35
Lys Ala Arg val Thr phe Thr
65 ' 70
Met Glu Leu Ser %gr Leu Arg
5
Ala Arg Phe Ser His phe Ser
100
Trp Gly Gln Gly Thr Leu val
113
210> 65
<21ls- 107
<212» PRT
<213> ARTIFICIAL
<Z220>
<773> LIGHT CHAIN VARIABLE
<400 65
¢iu 1le val met Thr Gln Ser
1 5
Glu Arg Alz Thr Leu Ser Cys
20
ile His Trp Tyr GlIn Gin Lys
35
Tyr Tyr Ala Ser Glu.ser Ile
50 £S5
ser Gly ser Gly Thr Glu Phe
&5 70
ciu Asp Phe Ala §%1 Tyr Tyr
Thr phae Gly Gly Gly Thr Lys
100
<210» 66
<211> 123
<212» PRT
<213> ARTIFICIAL
<220
<2723»  HEAVY CHAIN VARIABLED
<4D0> 66

1

Gln val Gin teu val Gin Ser
5

ala Asp Thr Ser
75
ser glu Asp Thr
90

Gly ser

asn Tyr
105

Thr val
120

Ser Ser

REGION OF CLONE

Pro Ala
10

Ala

25

Sar

Pro GIn

40

Gly

ser ¢ly Ile Pro

Thr Ile

75

Leu Thr

Gin
9c

Cys ser

val Lys

REGION OF CLONE

Gly Ala Giu val
30 '

Thr Leu S

Xaa Xaa Arg Xaa 1510 <210> 73 <211> 12 <712>

60

Thr Ser Thr ala Tyr
: 20

Ala val Tyr Tyr

95

Cys

Asp Tyr Phe Asp Tyr
110

CL-54

Pro
15

cly

Ile Gly Thr

30

ASH

Pro Arg Leu

45

Ley

ala
&0

Arg Phe Ser Gly

ser Ser Gin ser

80

Trp Ser Pro Thr

93

CL=5A

Met Lys Pro Gly Ser
15

rage 21



<223> PEPTI DE DERI VED FROM CH3 DOVMAI N OF | GE <400> 73 Asn pro Arg Ely Val
Ser Ala Tyr Leu Ser Arg Pro 1510 <210> 74 <211> 9 <212> PRT <213>
ARTI FI Cl AL <220> <223> PEPTI DE DERI VED FROM CH3 DOVAI N OF | GE Page 25
<220> <221> m sc_feature <222> (6)..(6) <223> Xaa can be any naturally
occurring am no acid <220> <221> m sc_feature <222> (9)..(9) <223> Xaa can

be any naturally occurring am no acid <400> 74 Leu Pro Arg Ala Leu Xaa Ara
Ser Xaa 15

ser val Lys val Ser Cys Lys Ala %er Gly Tyr Thr pPhe %Sr Trp Tyr
: 20 5

Trp Leu Gig Trp val Arg Gln Alza Pro Gly His Gly Led Glu Trp Met
3% 40 45

Gly Glu Ile ¢lu Pro Gly Thir Glu Thr Thr Asn Tyr Asn Glu Lvs Phe

50 55 60
Lys Ala Arg val Thr pPhe Thr ala asp Thr Ser Thr Sar Thr Alz Tyr
65 70 75 80
Met Glu Ley Ser Ser Leu At~g Sar Glu Asp Thr Ala val Tyr Tyr Cys
85 a0 a5
Ala Arg pPhe Ser His Phe Ser Gly Ser Ash Tyr Asp Tyr Phe Asp Tyr
100 105 110
Tre Gly Gin 6ly Thr Leu val Thr val Ser ser
115 120 :
<210> 67
<211> 107
<212> PRT
<213> ARTIFICIAL
<220
<Z223» LIGHT CHAIN VARIABLE REGICON OF CLONE CL-ZB
<400> 67

Glu I1e val met Thr Gin Ser Pro Ala Thr Leu Ser val ser Pro Gly
1 5 10

Giu arg Alsa Thr Lteu Ser Cys arg Ala Sar ¢in Ser Ile Gly Thr Asn
20 25 30

Ile #is Trp Tyr GIn Gin Lys Pro Gly ¢Tn Ala Pro Arg Leu Leu Ile
35 40 45

Ty? z Ber Glu ser I'le Ser Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60

ar Gly ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Lsau Gin Ser
70 75 80

Glu Asp Phe ala val Tyr Tyr Cys &in 6lin $er Trp Ser Trp Pro Thr
g5 90 85

-t

o]

Thr phe Gly ¢ly Gy Thr Lys val & Lys

—1
e
L)
el
fo g
wr e

<2%i0> B8
Page Z2



<210> 75
FROM CH3
<210> 76
FROM CH3

<211> 9 <212> PRT <213> ARTI FI Cl AL <220> <223> PEPTI DE DERI VED

DOVAIN OF | GE <400> 75 Leu Pro Arg Ala Leu Met Arg Ser Thr

15

<211> 12 <212> PRT <213> ARTI FI Cl AL <220> <223> PEPTI DE DERI VED

DOVAIN OF | GE <400> 76 H's Pro W5 Leu Pro Ar

g Ala Leu Met Arg Ser

<210> 77 <211> 12 <212> PRT <213> ARTI FI Cl AL <220> <223> PEPTI DE
DERI VED FROM CH3 DOVAIN OF | GE <400> 77 Leu Pro Arg Ala Leu Met Arg Ser Thr

Thr 1510

Thr Lys Thr 151n Page 26
<211> 123
<2iZ» PRT
<213»> ARTIFICIAL
<220> ,
<223> HEAVY CHAIN VARIABLE
<400> 68

gin val Glin Leu gaT Glin ser
1

ser

val

Tep Leu

Al

Glu
50

a Arg

Trp Gly

<210>
<211l>
<21l2>
<233>

<Z220>
<223

<A00>

Glu Te val Met

1

cl

1

Tyr

Sar

65

u Arg

e His

Tyr
50

Gy

val
20

Lys ser Cys Lys

Glu
35

Trp val Arg Gln

Tle asp Pro Gly Thr

- 55

T Thr ghe Thr

/

Leu sar

85

Lel Arg

phe Ser His Phe

100

ser

Gln
115

Gly Thr Leu vall

59

107

PRT

ARTIFICIAL

LIGHT CHAIN VARIABLE
&9

Thr Glin Ser
5

3

Ala Thr Leu Sar Cvs
2

O

Trp Gin

35

Tyr

Ala ser glu Ser

clu
70

ser Gly Thr

REGION OF CLONE

Gly

Ala

Ala
40

sear

Gly

Thr
120

ala 6Ty val
10

Ser Giy Tyr

25

Pro Gly His

Thr Thr Asn

Asp Thr Ser

75

Glu Asp Thr
a0

Sar Asn Tyr

105

val Ser ser

REGION OF CLONE

Pro

ATgQ

Pro

40

ser

Thr

Ala Thr lLeu
10

Ala ser Gin

25

Gly Gin Ale

Gly Ile Pro

tey Thr Ile
: 75

Met Lys Pro

Thr Phe

30

Gly Leu Glu

45

Tyr Asn Gliu

&0

Thr Ser Thr

Ala val Tyr

Asp Tyr

110

CL-1136-2C

ser val ser

ser Ile Gly
30

Pro Arg Leu

45
Ala Arg Phe
60

Ser ser Leu

Page 23

ser

Gly

15

Tro

Lys

ala

Pro
15

Thr
Ley

Ser

Gin

ser

Tyr

Met

Phe

TYyr

cys.

Tyr

aly

Asn

e

cly

Ser
80



Glu asp phe Ala val Tyr Tyr Cys Glin GIn Ser Trp Ser Trp Pro Thr
85 o0 a3

Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 T 105

<210> 70

<211> 123

«212> PRT

<213> ARTIFICIAL

<220
<223> HEAVYY CHAIN VARTIABLE REGION O

<400> 70

LA}

CLONE CL-1136-2C

Gin val ¢in Lteu val Gin ser Gly Ala Glu val Lys Lys Pro Ggy Ser
5 10 1

ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Sar Met Tyr
20 25 30

Trp Leu Giu Trp val Arg GIn ﬁga Pro Gly Gin Gly Leu Glu Trp met
35 45

Gly Glu Ile ser Pro Gly Egr phe Thr Thr asn E%r Asn Glu Lys Phe
50 -

Lys Ala Arg val Thr phe Thr Ala Asp Thr Ser Thr ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser teu Arg ser Glu Asp Thr aAla val Tyr Tyr Cvs

Ala Arg Phe 3er His Phe Ser Gly Ser Asn Tyr Asp Tyr Phe ASp Tyr
100 103 110

Trp Gly Gin Gly Thr Leu val Thr val ser ser
115 120

<210> 71

<211> 108

<212> PRT

<213> Homo sapiens

ASp Ser Asn Pro arg Gly val ser Ala Tyr Leu Ser Arg Pro Ser Pro
1 5 10 15

Phe Asp Leu Phe Ile Arg Lys Ser ;go Thr Ile Thr Cys Leu val val
20 30

Asp Leu Ala Pro ser Lys Giy Thr val Asn Leu Thr Trp ser Arg Ala
35 40 45
Fage 24



ser Gly Lys Pro val Asn Mis ser Thr Arg Lys Giu Glu Lys Gln Arg
50 55 60

asn Gly Thr teu Thr val Thr Ser Thr Leu Pro Val Gly Thr Arg Asp
65 70 75 80

Trp ITe Glu Gly &lu Thr Tyr Gln Cys Arg val Thr His Pro Ris Leu
g3 80 25

pro Arg Ala Leu Met Arg Ser Thr Thr Lys Thr ser

100 105
<210> 72
<Z11> 12
<Z212> PRT
<Z213> ARTIFICIAL
<220>

«273> PEPTIDE DERIVED FROM CH3 DOMAIN OF IGE

<220

<221> misc_Teature

<222 (7),.(7)

<223» Xaa can be any naturally occurring amine acid

<220

<223> misc. Teature

«<222> (8)..(103

<273> ¥aa can be any naturally occurring amino acid

<220>

<2721> misc_feature

<222>  (12)..(12) )

<723» Xaa can be any naturally occurring amino acid
<400> T2

ASn Pro Arg Gly Val Ser Xaa Tyr Xaa Xaa Arg Xaa
1 5 10

210> 73

<231 12

<212 PRT

<Z13»> ARTIFICIAL

<220>

<223 PEPTIDE DERIVED FROM CH3 DOMAIN OF IGE
<400> 73

aAsn Pro Arg Gly val Ser Ala Tyr Leu Ser Arg Pro
1 5 10

<210> 74

<21il> §

<212> PRT

<Z13= ARTIFICIAL
<2 20>

<?23» PEPTIDE DERIVED FROM CH3 DOMAIN OF IGE
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<220> .

<221> misc_feature

<222 (6)..(8)

<273> Xaa can be any natura

<220 .

<z21l> misc_feature

<222> (9)..(®

<223> Xaaz can be any natura

<400 74

tey Pro Arg Ala Leu Xaa Arg
1 5

<210> 75

<211> 9

<212> PRT

<213> ARTIFICIAL

<220>

<223> PEPTIDE DERIVED FROM
<400> 75

Lat Pro Arg Ala Leu MeT Arg
1 5

<210> 76

<211> 12

<212» PRT

«213> ARTIFICIAL

<220>
<223» PEPTIDE DERIVED FROM

<400> 76

His pro His Leu Pro Arg Ala

1 5
<210 77

<213> 12

<21z2> PRT

<213> ARTIFICIAL
<220

<373 PEPTIBE DERIVED FROM
<400> 77

Leu Pro Arg Ala Leu Mmet Arg
1 5

11y ocecurring amino acid

11y occurring amino acid

Ser Xaa

CH3 DOMAIN OF IGE

ser Thr

CH3 DOMAIN OF ZGE

Leu Met Arg Ser Thr
10

CH3 DOMAIN OF IGE

sar Thr Thr Lys Thr

T
0
i
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