6 December 2005 WO 03/ 002143 PCT/ SE02/01188 1 A NOVEL ENG NEERED
SUPERANTI GEN FOR HUMAN THERAPY BACKGROUND OF THE | NVENTI @ecokb&hsbsof the

| nventi on époo%b The present invention relates to the field of i nmunol ogy
and prolif&AHVE4Ai seases, such as cancer. 5 Mre parti cuPETISFO29148% o| at es
to conpositions and nethods of use, wherei.n the conpositions conprise
superantigens that have been nodified to reduce seroreactivity. Rel ated
Art [0002] Superantigens (SAg's) constitute a group of bacte- 10 rial and
viral proteins that are extrenely efficient in activating a large fraction
of the T-cell population. Superantigens bind directly to the nmgjor

hi st oconpati- bili @y Novwy exctNEERED SiirERANFTogNproressenN FAERAGY, the
superanti gens bind unprocessed outside the antigen 15 bindi ng groove on the
MHC class Il nol ecul es, thereby avoiding nost of the polynorphismin the
conventional BaBKEREUND ndF nDHE | IRVENHEORechani sm of bi ndi ng depends on
the superanti gppebindEngntorfbe d;68! 1 receptor (TCR) in the V[3 chain,

instead‘of'bin@bn to the hypervariable 20 | oops of the T-cell receptor
(TCR). [0003) Qghyl B cREF St ekBTRG Fon ('SEtes @ Hurof byblisof group of
super ant i gens, imhtHol 8GR Snd OpROL NESEAUSTHT @1 Sdsed UNSEiRN, & Papageor gi ou et
al ., 2000). Tgﬁg are knommitqhﬁbe,the or cause of food p0|son|nghand
toxi ¢ shock syReTsPHF oheHtar naﬁ%.rTiggﬁﬁ U0 feRFEP Ol Pras ednd upelhiods
therapeutic appfoasd, wesrdbenigevedbnpesifiond heomsh e ndupd LAt EMn of
solid tunors. %étg%i‘yézgser?o%gdnﬁﬁr; al_rsms of the inmmne system by

i ncor porating FIRaE 2y parTo b EHUHE? - SPetFHYLE P =Rt bRLEY ant | body and
a T-cell activRelaeedRrtin a single reconbinant fusion protein. Fab-SAg
prot ei ns boun t A i r - j,vat e t ot axi.c T-cells
to kill the t&%?]ce%?ﬁ eécltsqé;%gy&g%eraanc%gse%%rﬁ% & g{)]%%ﬁpdeogfér%)a%c-r%te'cel I
nedi at ed &yt otBxdkiand WAREC PRIt ik ddre ra XD 05t BADII} 0O2AUSlent in

PCT/ SE02/ 01188&¢kivating a large fraction of the T-cell population.

Superantigens bind directly to the major histocompati-

bility complex (MHC) without being processed. In fact,
_ the superantigens bind unprocessed outside the antigen-
15 Dbinding groove on the MHC class II molecules, thereby
_ _avoiding most of the polymorphism in the conventional
peptide-binding site. The mechanism of binding depends
on the superantigen binding to the T-cell receptor (TCR)
- in the VP chain, instead of binding to the hypervariable
20 loops of the T-cell receptor (TCR) .
[0003] Staphylococcal enterotoxins (SEs) are a homologous
group of superantigens, with regard to both structure and
function (Papageorgiou et al., 2000). They are known to
be the major cause of food poisoning and toxic shock syn-
25. drome in humans. |
[0004] A novel SAg-based tumor therapeutic approach
| hag been developed for the adjuvant treatment of solid
tumors. It utilizes both main arms of the immune system
. by incorporating the Fab part of a tumor-specific mono-
30 clonal antibody and a T-cell activating SAg in a single
recombinant fusion protein. Fab-SAg proteins bound to
tumor cells can trigger SAg-activated cytotoxic T-cells
to kill the tumor cells directly by superantigen anti-
body-dependent cell mediated cytotoxicity, SADCC. In




addi.tion, activated T-cells produce tunoricidal and pro- inflanmatory
cyt oki nes counteracting the problems of tunor heteroger@bgcé{mbe%%

nmacr onol eoybasosiake, respec- tively. 5 [00051 Superanti gghy ﬁ%? %um)r
t herapeuti cs have had some success, however, one clinical pro hat

needs to be addressed is the activation of the systemc i mune system
Fusion proteins with wldtype SEA have been investigated in clinical
trials of colorectal and pan- 10 creatic cancer (Al paugh et al., 1998).

Even though et R nRIEs@ied nqeldn amesecy itvmoaticssialhand paen

observed. Fir siﬂmammw@ﬁomy@duﬁ@ﬁa%tﬁ%m@ YoroHlfi0Lred
ant i bodi es aggla]yst thqi su erant n n the atients nmade the dosing
conplex. In additor GGYeRtc UPFREef EEEPEEPeat ed

cycl es of therta}vq:ﬂwwas onIy pOSSI bI e |n a limted nunber of patients.
x0006] Unt i re IOl sed her api es re

dose-1im t| ng [6%53 erﬁa%\{: 33;(9 :Ejgﬁéﬁgt ?Fapguﬁﬁgig},@agesﬁﬁgr anti gen
resulting in mﬁweﬁ@mr}@a@v@o g tqllwmlalr ptrabied shpér astidgen
activity; thuse te 7:}%V6‘dﬁé %t'l%ar&% %HQh%O?,Xg%\éhg'és :Lmﬁghsf

Summary of the Inventl on [000 The foregoi ng as outl rath roadly
the fea- tureF¥sHERediicl DIiRiaingged thf wildtypesSFR havenbesn 25 in

or der that t hei roescaiilced ede Sef iditikaraaf t&h&llsntsentzb%rteb%lf ahkopanoay be
better ggrstood Addi ti onal, fea- uresﬁﬁ advant ages of the Tnvention
the

will be défcriBEFEirer@ratt P hRRYG 1286} ecEVER theughai ns of the
invention. |t eshourmkdiacpeseditat edrby obhasaedki LiedthBiddst havar bebhat the

bas s for mod s Sy FAeaTaNr ng 5t RePASEELERe: SV oFoR A  y FRECBH Yt he
sane pur pose@r@ffotrﬁ@dplaelé:ebpdlﬁ%ngm_nstl thsheupdrahsogbes imathsed by
those skill eddapithe sakd h%heSH%Q#EQUEEﬁFEQ& 3§nCQHEREH§h'°Q§ﬁd§r8°t

depart. fromtfe Spirit and scope o nvention as Se
appended t? ai MiCtTHES ABpBRODSALGr eShakRERTar Bebeptededyedepeof thera-

characteri sti @yotva® BaoenBers2805 ﬂ&%%&&\@@é&%&@éﬁgg/ Baid88nr3. the
i nvention, boi&ﬁ%f tBhkti gﬁgagkggéhgnlgggngfbn SAg -based therapies

were dose-limiting. The present invention is the first

to modify a superantigen resulting in decreased seroreac-
20 tivity with retained superantigen activity; thus, the

pregent invention is novel and non-obvious. '

Brief Summary of the Invention

[0007] The foregoing has outlined rather broadly the fea-
" tures and technical advantages of the present invention
25 in order that the detailed description of the invention
that follows may be better understood. Additional fea-
tures and advantages of the invention will be described
hereinafter which form the subject of the claims of the
invention. It should be appreciated by those skilled in
30 the art that the conception and specific embodiment dis-
closed may be readily utilised as a basis for wodifying
or designing other structures for carrying out the same
purpoges of the present invention. It should also be
realised by those skilled in the art that such equivalent
35 constructions do not depart from the spirit and scope of
' the invention as set forth in the appended claims. The
novel features which are believed to be characteristic of




operation, together with further objects and advantages w || be better
understood fromthe fol |l owi ng description when consider@ﬂmggmpgﬁyection

with the ng 5 figures. It is to be expressly understood, however,

t hat eacﬁgéﬁw(%gy‘#l gures is provided for the purpose of iHGHRE 0UP118% i on and

description only and is not intended as a definition of the limts of the

- present -invention. [0008] In the present ifivention, it is provided a conju-
10 gate conprising a bacterial superantigen and an antibody noiety,

wher ei n the super antiegenidms, dduiw ds tey mmerrgaamQagﬁlaam@ma]r mithgdr @ ons A

to E, whichr r ions B to E.determ ne
the bind- ing éa%\%dlfa gﬁ é#ecu esﬁlrt%(? t 1767 s@tﬁlﬁier?géra@g& o] i ng
for the super afitilg é@|hﬁﬁﬁﬂﬁnundﬁﬂﬁtqmﬁﬁhamlm@anﬁodlomhag tesaniiptien d
residues in regan AR At iddre i (AN RAMRE ALY yin uch that

the substituted super- antigen has reduced seroreactivity co ed to the
super - antPge Sehifdh g EQ;hﬁHQKﬂﬁ?sséﬁdUWﬁ@K@ﬁ@°@he£§WPVEZ® bbay

moiety is a fuwdcH estihamideds ars apsvadear fop! Qhecﬁah%p@s@dbﬁglﬁmhLbOdy
active fragrrent whi ch i s, dj ecte , agai nst a .cancer - associ d cel

surface structUré Ead Dl & & gélﬁ”aﬂ Fﬁci“ﬁ&elnﬁﬁp aﬁo? limited
to a staphyl@kﬂbaakuenxeﬁb&mm dl@ﬁEﬁ of Sheeptegencusnpyagenas 25 exotoxin

(SPE), a StapiylgfocaLs (A Bis.okox ?gﬁ/r%)ﬁlﬁo B L e T

st rept ococcal geni c €xo a~streptococc
(SSA) . | n18pedaftiec camprddiimentas backerdedp ﬁ}ap@@wtageanaedoanxantnbody

- staphyl o- cocepli @Rt erelddim AHeS ?a@an%a@eﬁyagca% %9& &Ors.agé@ 30 E

(SEE). [00091 In s ecific enbodi nen am no aC| ositions in
region A to bENTFERc QMRS SdE0e EREAREoM tPthngashcéﬁgi@m Agisfa20, 21,

24, 27, 173 amdR2®Andhihg isd tal sgnaoabg&ahat gdrbhat geegi-linE FRY BOARLI Se
si dues. These

substl 35 tutlonstlny®% gﬁ tqi nhno aci g

substit utions iy “8c e *anfROCEEL G5 e2PGuElBobNS FREHSNEE 99d-81, 83
and 84. Y% fdnghdoyr Itéi@I (srmpErmjz1§eaed:snbabsﬁﬁleﬁte&\0563tﬁae1148 more

Pl o2l O118%ndn, 49TRLSE, SUA! LLULLADS of 005HBECA'0AR 18,PULLQ ACLM

resi dues a Su Stl t 1 on occur
dlfferent amino a01ds, such that the substituted super-~

antigen has reduced seroreactivity compared to the super-
_ antigen from which it is derived; and wherein the anti-
20 Dbody moiety is a full length antibody or any other mole-
cule binding antibody active fragment, which is directed
against a cancer-associated cell surface structure. Exam-
ples of superantigens includé, but are not limited to a
staphylococcal enterotoxin (SE), a Streptococcus pyogenes
25 exotoxin (SPE), a Staphylococcus aureus toxic shock-syn-
- drome toxin (TSST-1), a streptococcal mitogenic exotoxin
(SME) and a streptococcal superantigen (SSA). In specific
embodiments, the staphylococcal enterotoxin is staphylo-
: coccal enterotoxin A (SEA) or staphylococcal enterotoxin
30 E (SEE). | |
' [0009] 1In specific embodiments, the amino acid residue
positions in region A to be replaced are selected from
the group consisting of 20, 21, 24, 27, 173 and 204. It
is also contemplated that region C may comprise substi-
35 tutions in no more than 15 amino acid residues. These |
substitutions may occur at the amino acid residue posi-
tions of 79, 81, 83 and 84. Yet further, region E may




residue position 227. [00101 In another enbodi ment of the present
Invention, it 5 is provided a conjugate conprising a bagteri.al,guperanti -
gen and alwgﬁ%ﬂlgggy noi ety, wherein the superantigen is aj%

- superantigen conprising regions Ato E which region A |SQ?%é¥@§%%dlng

site, and regions B to E deter- m ne the bi nding to MHC class Il nol ecul es;
and the amno 10 acid sequence of the supefantigen is substituted so that
no nore than 15 am no acid residues in region B are replaced with
different an FETREGIRS SWRefittvdricnse ofumo signeuttduhrs e raniticgercildas reduced

seroreacti vit yee@RRLd id QHike SURRIARLIGRN I MR bl Sndel and
wherein 15 the antj bod Jhnlefy is a fulﬁ | ength antléﬁgb or any %%qd

nol ecul e bi nd* ™ Harf @7 f'ragnent, which is directed against a
cancer - associ 0] cellh swckaee &hb@@zmbﬂteofsﬁ@%lEt%@bht ibRendibR9 aeid

o e PO B SO0 B g e CRRSEd R, De eech el Leam e
Anot her enbodgﬁanﬁndfamh@nwmé@dwtnmneewnlmhgrpu@:t%@d@&;@r@ﬂﬂp at &s
4

'cmmwmgaw%wa&@%@%ﬁg %%ﬂﬁ%%%é@ﬂ%t%ﬂen%e

‘superantigen is a lowfite

su {i Genteo regi ons At o
25 region A i $e8iPORAiiFdienFCRi banding eégieonsnB regiodet & tonEndethe-

bi ndi ng to Mgigkasgel blﬁ@ﬂﬁ@ult%sixﬂ{@nélh%% g Hleleéﬁﬂ@ssegﬂaf‘%ﬁ OBmEHQ
superantl en is, aubstltute that no nore than. m no aC| resi dues

in regi ot aPEiPeFPILEECH O Hpﬁf§P@ﬁFa§FFH8naéﬁd§Ub§ﬁéﬁuFﬁ§tSPh§h§Eb 30
stituted supenantbgenthas uedumeﬂosab@ae@ébuuubﬁ ganpagedn BOaEQe

superantigen fr whi.ch erlv d; and wherein e |ety is
2 FEl ] et e SRURESHy v R i £ 08T REE ABR B PELBRndPHE I RRbOBReAE L Py
fragnment, mhlshltstedlsepEednaggenshaa radoeedasepoiratedicetl eumﬁaﬁ@dstruc

35 ture. In s ctﬁécgﬁgggghggg%ﬁ kgngQHESE | § SS|SC%§9eHrOn1 ﬁggroup

consi stin ung, Y, pancr ovarlan
cervix a prb@?a@@tébﬁéﬁrm06e%'céﬁbér f@®©51em@tb3aﬂc2m@ymir/@&92/01188 5

The anino aCthﬁ§§|ﬂBEeBQ§btb9ﬂ§1hg aﬁgagadg 59t?§e f§a§a8ﬁ9 alR; 8k egted

fromthe groug consi tlng
irecte inst a cancer- ass001ated cell gurface struc-

- ture. Specifically, the amino acid residue positions in
region B to be replaced may be selected from the group
20 consisting of 34, 35, 39, 40, 41, 42, 44, 45 and 49.
[0011] Another embodiment of the present invention, pro-
vides a conjugate comprising a bacterial superantigen
and an antibody moiety, wherein the superantigen is a
low titer superantigen comprising regions A to E, which
25 region A is a TCR binding site, and regions B to E deter-
mine the binding to MHC class II molecules; and the amino
acid sequence of the superantigen is substituted so that
no more than 15 amino acid residues in region C are
‘replaced with different amino acids, such that the sub-
30 stituted superantigen has raeduced seroreactivity compared
to the superantigen from which it is derived; and wherein
the antibody moiety is a full length antibody or any
- other molecule binding antibody active fragment, which is
directed against a cancer-associated cell surface struc-
35 ture. In specific embodiments the cancer is selected from
the group congisting of lung, breast, colon, kidney,

pancreatic, ovarian, stomach, cervix and prostate cancer.




[0012] Exanples of superantigens include, but are not 5 limted to

st aphyl ococcal enterotoxin. (SE), a Strepto- coccus pyogemes.xaboxi n
(SPE), a occus aureus toxic shock-associ ated toxi TSST--1), a
strept ococﬁgpg}wr%l%ogeni c exotoxin (SME) and a strept ococcéf‘?]g ROLISE; - gen
(SSA). In specific enbodi nents, the staphyl ococcal 10 enterotoxin is

st aphyl ococcal enterotoxin A (SEA) or staphyl ococcal enterotoxin E (SEE).
[0013] In specific enbodinents, the conjugate may further conprise

substi t uti ons e wnimy @qihiressidas mesidiicdns dsi dugsidm ¢ égi dre A, The

- substitutions jddhrREPLLA MY okt LF ] 134,568 osi tions
20, 21, 24, 27@173 or 204. Yet fu%g?, %%?@ﬁ%&gﬁé%%gﬂc%rﬁ% sub-
stitutions of to rdre thaBlLs &aniaisl &%-d residues in region E. Mre

particul arly, [0612] S ulESdantdlld=0 B Ol 2GR 1 Een#B Y ned e , ath@MRe gid residue
position 227. .20 ! 00;11;]9 Iﬁg__ a_further specific enbodi nent, the conjugate

may conprize tH& aRBYd ASL5GE e EBEFANEHG 1R s o StEHERE NS of
R20G N21T, SzAgcuR2 H{od€is KthxirnKE3SE)K84S stiabHydbtfodaiud keixSlds am no
aci d sequence | ing th titutions 2 N21T, 524G . R27K, 25
"K79E, K8LE, Ké-‘?gng%%g%g;n S%f%}}%.%egebéof(&ﬁ h@ﬁsgtzﬁg’cc?n-&ﬁ?& toé:or?ﬁ’?icorrpri se
the am no aci fiseggsice exotSREOn DSMEQ akd [E0ELSEeptwcdondaie Bupereditient s,

t he conjugate QRANT i 1 [ f e t
Himited Lo tngo SRR A R AT oIt e PR RS ot srab
or 5T4Fabl0 [ 065 ETPEC T tife BLaPhY lO6RLGgat enfeyoRoFd e dnPEE2¢ &T cyt oki ne,
such as i nter kedhyloddceRacishrerefbedpment@ar)the interleukin is IL2 or a

derivative thﬁﬁﬁ?ﬂ hgying 3? essegﬁéaL& the sane giqlogicalaactivity of
native 1L2. ] ARofREF1&HGo8 tMEBRSr i 8 SOBIHPRGSt BR¥OABFFESTing a
bacterial supevaptiigensabdtdnuaibnbody nbi ebye 6hBacesbemiA805civ0
Super ant | gon “SGTGPLSI 1 FOGLoNoPA LBCESURAr R ragan R FEHOTOR BRN- i ng
site, and-¥egperyrBatotEedetdnpmi neittheebiddengobotiEGs Glasgll | 24l 2oyl es;
and the aﬁin01@§igrSQ@EQHQ@tOEuEEﬁer, the conjugate may comprise sub-
stitutions of no more than 15 amino acid residues in
region E. More particularly, the substitution of region E
may occur at amino acid residue position 227.
20 [0014] In a further specific embodiment, the conjugate
may comprise the SEE amino acid sequence including the
substitutions of R20G, N21T, 824G, R27K, K79E, K81E,
K835, K84S and D227S or the SEE amino acid sequence
including the substitutions of R20G, N21T, S$24G, R27K,
25 K79E, K81E, K838, K84S and D227A. Yet further, the con-
jugate may comprise the amino acid sequence of SEQ ID
NO: 2,
[0015] TIn further embodiments, the conjugate may comprise
an antibody moiety, for example, but not limited to the
30 Fab fragment. Specific Fab fragments may include C215Fab
or 5T4Fab. | '
[0016] Yet further, the conjugate may also comprise a
cytokine, such as interleukin. In gpecific embodiments,
the interleukin is IL2 or a derivative thereof having
35 essentially the same biological activity of native IL2.
[0017} Another embodiment comprises a conjugaﬁe compris-

ing a bacterial superantigen and an antibody moiety,




5 superantigen is substituted so that no nore than 15 amno acid residues
inregion D are replaced with different am no acids, SuGhedudbatzobtne

substi t ut g gyRREANt I gen has reduced seroreactivity conp
superantigen from which it is derived; and wherein the a%%ﬁgg%%mﬁgfety IS

a 10 full length antibody or any other nolecul e binding anti- body active
fragnment, which is directed against a canaer- associ ated cell surface
structure. The am no acid residue,6 positions in region Dto be replaced are
sel ected from”" N ddis BwsTentigess ies7 loagtitey sH@ergotigs 0018] In
anot her enbodiceemiyiding seprievisdad ta EQNpadahe rﬁgqasar aSikRg aaTbgcggghalal
superanti gen antib nmoi ety, wherein the superantigen is a | ow
titer super- aﬁgﬁgﬁﬁ‘%o %Féﬁﬁéopggﬁbﬁg % gﬁtEFm%ﬁﬁcE%Pe ROALRS §CaMEFCR
bi ndi ng site, cda¢s dfi ad.eBuflesk detiethienentihe bicid 2@guegctookHChel ass |
mol ecul es; 5 and, tRg -1, id of, .t uperantigen is.substituted
so that no nnﬁg tﬁ%?%%%ngﬁfnguggggﬁpgggd385@ﬁﬁ%r%éi%ﬁ B ggénr&§|§@?n8d
with differen@céﬁ mﬁﬁ%ﬁqﬁ§,l@uéﬁgﬂﬁatDtﬁ@esM@pﬂhcaﬁewitbuﬁéfﬁarEQEp has
reduced SefOr%ﬁﬁththd%Q”B@E%dthﬁttEﬁe2§u§§9§ﬁgﬂéﬂg§ﬂ E&ﬁﬂh%@éghgbé I's

a tull eﬁgt anti bo

derived; and wherein the antibodé nmoi ety 1s . y or any
other nol ecuFEHCHE RETRFEREOAY1REt FPBPRESENERt EhehPEReFINL durrcEBam
aggigst a canwhﬁcasiﬁcF@tdérﬁebﬂ;Sahﬁaggeié&ﬁCthéuéﬁtiﬁad§pﬁ6ﬂEF? is a
enmbodi me t t coccal entero toxin is_staphy] ocqcca ,
enterotoQ%iAggézAﬁggét 38&%#88Y08503PYeﬂg§F6tB?FﬁCEE?S%E?81$956Pt%he
am no aci d rebpdyeacpdyet foagment | eghdohEitodbeccepliasgdinse setgsted-from
t he group congkLskiB 2 5 d 227. 0019] In.a .
specific enbo%?%%%??tgﬁeg%g%j%égfgg%u?Fﬁégtgégéo%%?i% %n%u%%%%t%??%ﬂgeof no
nmore than 15 BRAFAbigBEdin s6FdoBsDi horbgi verlacSpeai¢i sal éyted hbrom
substitutionstha §rBapenbaki309Ry YO 934002443 f@’é@@zﬁé’&ms 7 region A
: 0 ] ) 20, 2

“may occur, at hﬁiﬁgnlno aci d residue_posifions'o ) 24, 27, 173 and
- 204. 1002'61a | t heR 3DRERST comhRdUTeRAt | I hes RFPTLRE? 3 Wwonivgate
conpri ses substinpyisong af bactePiLl t HaPeddnoidd® Snd@cid L8861 in region

O B4 oeh iAo RURR! I LHLLRNS PRY SQ8SHInlolR % 8T Mo d oL AL LSS, POST T NS

antigen comprising regions A to E, which region A is a

TCR binding site, and regions B to E determine the bind-
20 ing to MHC class II molecules; and the amino acid
- sequence of the superantigen is substituted so that no
more than 15 amino acid residues in region E are replac-
ed with different amino acide, such that the substituted
superantigen has reduced seroreactivity compared to the
25 superantigen from which it is derived; and wherein the
antibody moiety is a full length antibody or any other
-molecule binding antibody active fragment, Which ig
directed againet a cancer-associated cell surface struc-
, ture. In specific embodiments the staphylococcal enterc-
30 toxin is staphylococcal enterotoxin A (SEA)} or staphylo-
coccal enterotoxin E (SEE). Also, the amino acid residue
positions in region E to be replaced are selected from
the group comsisting of 217, 220, 222, 223, 225 and 227.
[0019] 1In a sSpecific embodiment, the conjugate further
35 comprises substitutions of no more than 15 amino acid

residues in region A. Specifically, the substitutions in




40, 41, 42, 44, 45 and 49. [00211 Yet further, the conjugate nmay conprise
substitu- tions of no nore than 15 am no acid residues ighk§@.0m0f 10

Speci fi cal4, ubstitutions in region C occurs at the i
resi due pégﬁfﬁﬁﬁﬁ*if 74, 75, 78, 79, 81, 83 and 84. Al so, @g%@ﬁ?ggate

may further conprise substi- tutions of no nore than 15 am no acid residues
inregion D, in which the substitutions npy occur at the amno-acid 15
resi due positions of 187, 188, 189 and 190. [0022] In other specific

enbodi ment, i trégiqr dvinked coyphartmadeutbntalo canpb Yiddidne: @upritiong af

t her apeuti cal | fecijv f onj ugate, wherein said conjugate
- conprises a ba%%'e?%la’l (asédpgzrrggﬁiwétaﬁ%gngoglﬁ anti body 20 noiety, wherein the

super anti gen i[800]| ot ianetheap epecddticgembodimensi ng hee gioog egateo £Ex-whi ch
region Ais a thbR Qg Sidisdndidiedont Bd doradetermie g bl nd- ing
to MHC class || npol ecules; and the am ng acid sequence of the superantigen
i s substitdtedEE IR DS hEegickaR 10 Maisd dded subsitdhes orsy sgyon C
are replaced oiddr gaiﬂ‘ ftgfeeramiam @&i@cir@%,icméc@otgh%tioh%%@@%t,i butedg, f
superantigen s reduc seroreactivity conpared to the superantigen from
which it is deivé 1 v \ﬂ%eré%naf’ﬁ*e‘wantibody moiety is a full length

anti body or af§02l] heive30 fomi-tiewl, e thiendbnguaatebady aetbyeobr aghent tuwhi ch
is directed ' - ci.ated.cel | r truc- ture.
Specifically, t%ggiﬁ?ﬁéﬁg@?§£%g?%%u%%pggF |0%§§%hgg%§8%8ﬁ ¢t §°6&°Pefi aced
are sel ected frsmitthesddaup thensubisstitngions74n 76giss, C79cc8ts 88 ahd 84.
35 [0023] In fafitien ARDOdTRS poliie BARr BRCOULI 68, 6MPGy Shii 0gamay
conprise a conjugate conprising substitutions 6f no nofe fhan"15 anino

aci d resi dues 3Pf Pégi &SR, thescoBduaBEr PoYsuRbhes/ gOPRE3SPCFIBED201188

8 which the subsbhlsubifons mbreeghan AsOgfikoakhcleralk Blesathdregshdue
positions of 20, .21, .24 , 17 nd 204. Yet further, the pharnaceuti cal
conposi tion né? &Fs@hlggngiﬁsEug§%§FP§&Ppﬁn?aXfOﬁﬁuﬁoﬁg ERgnemsngnfRddaci d
5 resi duek5i nreggloe BosSpeoinki ol Lyy7,t hessubsti tuéi epo.of region E may be
at amno aci dy@s) duenPBehblBpddricl SRAShihEnEPeELT LG SHBPELIENLS: the
phar maceuti cal co
pharmaceutical composition comprising a therapeutically
effective amount of a conjugate, wherein said conjugate
comprises a bacterial superantigen and an antibody
20 moiety, wherein the superantigen is a low titer super-
antigen comprising regions A to E, which region A is a
TCR binding site, and regions B to E determine the bind-
ing to MHC class II molecules; and the amino acid
sequence of the superantigen is substituted so that no
25 more than 15 amino acid residues in region C are replaced
with different amino acids, such that the substituted
superantigen has reduced seroreactivity compared to the
- superantigen from which it is derived; and wherein the
antibody moiety is a full length antibody or any other
30 molecule binding antibody active fragment, which is
directed against a cancer-asgsociated cell surface struc-
ture. Specifically, the amino acid residue positions in
region C to be replaced are selected from the group con-
sisting of 74, 75, 78, 79, 81, 83 and 84.
35 [0023] In further embodiments, the pharmaceutical compo-
gsition may comprise a conjugate comprising substitutions

of no more than 15 amino acid residues in region A, in




posi.ti on may conprise a conjugate conprising the SEE ~am no acid sequence
(SEQIDNO IDNO 7) as well as the 10 additional substggutins.of R20G
N21T, S24Gyol3@is143<79E, KBLE, K83S, K84S and D227S [ 0025)-rdkedppkier
speci fic enbodi nent, the pharmaceutical conposition nmay conprise the SEE
am no acid sequence (SEQ ID NGO ID NGO 7) as well as the additional
substitutions 15 of R20G N21T, S24G R27K, . K79E, KBlE, K83S, K84S and
D227A. Yet further, the pharnmaceutical, conposition com prises a conjugate
that has the dM¥E 1S SRflEicd isms droneying A ocrhanet (Hhef grimer

speci fi c enbodioehtrssidies plarivEeels 30 2o,call,composiz,i qrvscgmr ibpas an

ant i body noi et f exa lLe a,Fab fraqnent. S eci fical l Fab
~fragnent is é%l%l‘ﬁg n%ll‘jfo é&ﬁﬁ CFG, r:h%’s%ﬁ

.further conpmcsr@lmag/tmihstat@umsasfama mtomel a&lam15TM1nontae:n_ldeuki n may

be IL2 or a d i ol ogi cal
activity of ng{l &?“‘ l%?ﬁggﬂm%ot%%e enbo?i&r)éntt&%f %E}%S%§p§§gn i nvention
i ncl udes a netqfod‘etﬁlqn @aﬁﬂar?rgh@aﬁ@erafﬁlﬁloammm%bﬁu&cppswapﬂoﬁ%f t he

i nmune SySte”Wmh4?a|Qnﬂ%@@%ﬁf&@”@&h@ﬁﬁ%en%@”‘Eh%tﬁhbgﬁaE@u§§Eglnﬁgﬁal a
t her apeuti cal I&%/) fective 30 amgunt of a conjugate, wnherein sald conjugate

conprises a BSEL&SHOR T&Yp SPHRELGEN 2o FPNAHIRNE] EeBpPTASiESy EhGhEFEI n ~ the
superanti gen iassniad ewild teiquewmper A8EIED KOTPIDSNOG 7] edisoRe1d ke Enewhi ch

o e o s s telta tobet Sunsione o Radge: h2alquSheboRrke KBy ant -

gen is substi K#tl&d F83tShakKsde modeDRBES 15 am no aci d residues in region C

Py Se02) 0118808 aoi e ShRRE RRLothCs CROEEAran” stBr AHET BARCHEE P hauced

~ seroreacti vi tfom@éméarlé’& ey cempriseathe PHE- aminpoarcidhisehukncei $SEQ

derived; and whene. nIbhﬁoanb')bQQyW@tLeEﬂé LBed afiHU;:Lo S@géﬂbégitﬂﬁ%ggr any

ot her nol ecul e bi ndi ng_anti body 5 active fragment Irecte

agai nst a-tanl&r Rz&?soé‘?é?edseéﬁh %?Kac@?ﬁrugﬁwe KBR8npK84Sofngancer
include, but aee7mot veintuedhte,| uRg, pheeasteue@bal, colb8BeYiocRansmeatic,

ovarian, StOnaChBe%ervbén%ﬂgaerO%hagehas the amino acid sequence of
SEQ ID NO: 1.
[0026] 1In further specific embodiments, the pharmaceu-
20 tical composition comprises an antibody moiety, for
example a Fab fragment. Specifically, the Fab fragment
- 1 C215Fab or 5T4Fab. The pharmaceutical composition may
further comprise a cytokine, such as an interleukin. The
interleukin may be IL2 or a derivative thereof having
25 essentially the same biological activity of native IL2.
[0027] Another embodiment of the present invention
includes a method of treating cancer in a mammal by acti-
vation of the immune system of said mammal comprising
administering to said mammal a therapeutically effective
30 amount of a conjugate, wherein saild conjugate comprises
a bacterial superantigen and an antibody moiety, wherein
‘the superantigen is a low titer superantigen comprising
- regions A to E, which region A is a TCR binding site,
and regions B to E determine the binding to MHC class II
35 molecules; and the amino acid sequence of the superanti-
' gen is substituted so that no more than 15 amino acid

residues in region C are replaced with different amino




cancer. Specifically, the am no acid residue positions in 10 region Cto be
repl aced are selected fromthe group con- sisting of 741617e'§eme18200579 81, 83
and 84 2@ enbodi nent of the present invention in 5@% e use of a
conj uggt e n%rl sing a wldtype or nodified bacteri al ﬁollbsén and an
anti body nmoiety, in which the amno acid sequence of the superantigen
conprises regions A to E, which region,Ais within the TCR binding site
and determnes the binding to TCR, and regions B to E determ ne binding
to VHC d asgids rrrmeﬂultdsatmmeeiaﬂbbhetatrbdosa@ie@tasﬁci,mma&-f :fdnﬂmed

superanti g e g ggb ed gg e _Q]m n aC| d
resi- dues%%r}:%%aliﬁlo\f]s hos rom %)hséiﬁ%‘rou conS| |ng g
79, 81, 83isamergwgdy SEAN ovhSEEinorheopnéspody dlorigitpogla |a)rf9J1h regi on C

i n-other supelAM 'agﬁﬂ?bod}hadf aﬁfeetﬁ@m %%@@chEhbq_@ﬂl tﬂdéferent
amno acid resi- dues, such that the substituted superarﬁlgen as reduced

ser or eatt i @ty VG riaEr o t‘h]élghpéﬁaﬁﬁF&é’ﬁefir SARARSth 8 tCaREeT - been

derived, apgsoMigiRid ddEl aphii-bedy ABAEY ukS.. @xawd1ééﬂunfbaﬁﬁgfbody or
any ot her anti.gen bi nd| anti boszgaCt'V -fragnent, which-is directed

agai nst a cafm easé?}b'i By Dkl EIFFQC fLPEP@t'u Feas e HUf act ure of a
‘medi canent kfidmey hedneataeht:, obvaanasr b}toaxebhvardeo:nrleef drite prroeietsyst em

6 Decenber a Yet e di nent of Jihe i nvention includes
the use of céglco%r]fgu eec%on%?fis hgggewaf"a{m ﬁ r% lff p%alﬁile?l?%l
. superdm i gm%mh a?h mtbéamlgfph@cedyarenswﬁechwhércammm aptalys equence of

t he superantigen conprises regions A to which region Ais within the
TCR bi ndi n@lﬁttlél%rﬂr)rtp et ef B n§§ tH@ b|8rild| BB tandcRe - aRdatdfifons B to E

det erm ne Q&Qhén &6)3@{%§%a Fse eag?ﬁﬂ% Nmfﬁgi d%geﬁﬂgrﬁ%éi

sequence OF superanti gen a een Su Stl tuted so t+18.t one.

or nore anhﬂ@o@@d@ﬁ&@lcoﬂpggsuﬂgp@sm@yuﬁyﬁ@osenmba@mubmauyan¢r£@n3|st|ng
or "34, 35i 39, 40, -41, 42, 44, 49, 188, 189, 190, 217, 220, 222, and
2.23in saﬁwmenﬁangﬁno@@de@poﬁaﬁﬁ@qﬂﬁankﬁ@ylnlaewhagunihﬁ TRl or E

i-n other superantigens a Eeen re: r fferent
am no acid® Fé‘éi?&?e ensch j\f!h‘é “t RePs) Q}t%t(%%l \é\éé%gggﬁgl ge Oar{sjg r;téduced
sero- to E, which region A is w1th1n the TCR binding site and

determines the binding to TCR, and regions B to E

determine binding to MHC Class II molecules, wherein

.the amino acid sequence of the superantigen at least -
- has been substituted so that one or more am:l.no acid resi-
dues in positions chosen from the group consisting of .74,
: 75, 78, 79, 81, 83, and 84 in SEA or SEE, ox correspon-
ding positions in region ¢ in_other superantigens, have
been replaced with one or wore different amino acid resi-
-dues, such that the substituted superantigen has reduced
seroreactivity compared to the superantlgen from whlch it
has.been derived, )

_ ‘and ‘wherein the antlbody mo:.ety 1s a ful,l 1engt:h
antibody or any other antigen binding antibody active
" .fragment, which is directed against a cancer-associated

cell surface structure in the manufactiure of a medicament for
the treatment of cancer by activation of the immune system.




reactivity conpared to the-superantigen fromwhich it has been derived,

and wherein the antibody noiety is a full |ength an- tlbgg¥ 0&;3&% other
antigen binding antibody active frag- nent, which is--directed agai nst a
cancer-associ ated, cell surface strgature in the manufacture of a

medi canent for the treatnent of cancer by activation of the imune system
[00281 in further enbodinents, region A may al so conprise substitutions of
no nore than 15 am no acid residues, in which the substitutions occur at
the amino acid residue 15 positions of 20, 21, 24, 27,.173 and 204. Al so,
regi on E Yehyahothker cqgnpiisentsubst thet poeseoft novateidhaindbudasi no acid
residues-ngeC|f|c |1y, a substitution ,of region E may be at am no acid

resi due posFt o ? 78 ﬁ%j%%?%gﬁ?@pﬁﬁﬁlegnﬁr |"§elqth§ép%EEraIi‘?Pﬂb 46Md

equence Dg I na on
of R20G }%%%gggga e7ﬂ|23,[1)5 K %H)?(IS%E%K%%’}%%IDK8 S andé%ybe%%nﬂgi%b l(‘Jfl >

D227S or sheneubstiidt weicureshax R 0G1e NB e r 824Gy &R MOmp K7 9Es KB@;EonKSaS
- K84S anﬂlé)zng Yet further, the con- jugate has the am no acid sequence of
SEQ I D BREEP BIESCRITPT G OF* TREN DRAM NER 09 Thet e ofNEwi ng

~draw ngs é@f@}ﬂﬁﬁEsOEhkhQnH{ ttos@églf Gat i qggs%ieténﬁlggﬁﬁr&gne

further denonstrate certain ects o e present 1nvention

i nvent i onbimdynye tbeMHEY eruiexslbadobgcuﬁaéer,em:talrone or nore of these
drawi ngs in combination with the detail ed descrip- tion of specific
enbodi ment s pléserieshd ersid. se{@ﬂa&ﬁ:}e fC.tHe &hﬁy\ér@ﬁﬁigéﬁ htayaBBts

recogni zeg vere identi-fied fro psi n-.di gest of
SEA/ E- 18 elﬁﬁt E {rom an an§1 - S:%:‘g unti. The. Wﬁﬁn%ﬂ%go ag?@ Fa&dci fi ed
bot h bef éﬁ’@saﬁdl Fa=it imns f¢m¢mrflcm m;he rgvevpedophasEifFLE cGUpl ed to a

nmass spegtsr,onef efqd M3)3 ; R{RgnNENt 54 e. es S retention
time WO 03/002143 6 Decenbe'rg 2005 /S 02%%%18%9?0 Ez%oth ggforﬁ?ﬁdnd after

affinity i%37c 3 St ks o dé‘?’é'aaf‘dgo%@énﬂl pesitions in re-

gion B, D and/or E in_pther superantigens, have been re-
pPlaced with one or more different amino acid residﬁes,
such that the substituted superantigen has reduced sero-
reactlvlty'compared to the’ superantlgen from which lt ‘has
been derived,

and where;n the antipody wmoiety is a full length an-
tibody or any other.antigen binding antibody.active frag-
went, which is -directed against a cancer-associated. cell
surface structure in the manufacture of a medicament for

the treatment of cancer by activation of the immune system.

{0028] In further embodiments, region A may also comprise
substitutions of no more than 15 amino acid regsidues, in
which the substitutions occur at the amino acid residue

15 positions of 20, 21, 24, 27,. 173 and 204. Also, regilon E
may further comprise substitutions of no more than 15
amino acid residues. Specifically, a substitution of
region E may be at amino acid residue position 227. The
conjugate may comprise the SER amino aéid sequence (SEQ

20 ID NO: ID NO: 7) as well as the additional substituticns
of R20G, N21T, 824G, R27K, K79E, K81E, K835, K84S and




100311 FIG 2 is the seven different peptides identified, displayed as

| i nes above the am no acid sequence for 5 SEA./E-120. ChE[)act§r§0 N l'i ght
gray indicate which resi- dues have been altered-in SEA/ 199> corrpared to
SEA/E-18. [0032] FIG 3 is a structural sequence alignment of SEA, SED

and SEH used as tenplates to construcPBt he conpara- tive conputer nodel of

SEA/ E-18. Structural conserved 10 regions are marked with bl ack boxes.
[0033] FIG 4 is a multiple sequence alignnent of SEA, SEE, SEA/E-18 and
SEA/ E-120. Displayed as |lines above the alignnent are the five different
regi ons A- Bagshidr whehsulabtitheisubsoit rRRioons Nen TSEAREC] 2@R2AMe ds. 15

in ordy) . Fo08s1 B GTE0 TROFh GhiR DoP TRATEL T R S0 PR R 1ot he

‘identified Jwad:r@dmw vtltley @lepnodes:Ld[ ééa&tnﬁleeoﬁ SIEQ) JCeeiOnt il I ation
A ( ‘ o

Proximty
anti - SEA

- L
or -120 on [%‘?i’tﬁl n ﬁ@ﬁui@hl@dl%t@rwmﬁﬁ( ﬁ@)—’@ PartsPfephey DdOsamT beads.

10037] FI Gg fﬁEEé%f%nS@h&'éﬂétiﬁEﬁuHQQ %Blkukxhbg HrBdiatg- & unor

directed cy otoxicity. | lustrates the cytotoxicity as measur ed
a super ant iCG&r 2t |Wt%e‘ﬂgnﬁ]éﬁtP€§ﬁPHFaﬁn8?P§ﬂ8ﬂ «ciip daventisnbee. F

in
G

8B shovvs ke efd isdieney @hdsHperant hgens regefiedi &e cheCeld mdﬁ:lé ldmg of MHC
class 11 reSS| cells results,in gs 30 éenhc Cy%@ﬂﬁm city that could
cause si de If et TAELRHEPENRY e SRR

cyt ot oxi Ci lt)ioasxaﬁ/ spSaE¥ic Aérhb@ammehtﬁepa&sleamﬂeﬁetdéejﬂ ef fect in the
SDCC with ea I dW|th Sl.og_for CZlSFa SEA/ E- 120.
Cooss1 " Fi IO S ad s 78, AR bn Rl FraBRe R BOr5R0aNs AR B aniat
chai ns of rediidhdR Gkt T@&recﬁﬁea’ndfﬁ@ﬁ fape mapkedinrddadetgray, side
chai ns of 88| duUes; 53, 93% 0214 ;G 05 %%?188 11
S39, 540, E41/%‘:J<42 %ﬁi [%l% %«9@ Dgg:gmaégbﬁ&)t ng 34 are
mar ked i n §E&EE Jsi%réwewe@cﬂasb@fﬁhrbgf@n@sand after purlflcatlon using

- : reversed phase HPLC coupled to a mass spectrometer (MS).

Fragments found in the digest at the same retention time

35




T217, 5220, T222, 5223, S225 are marked in black and the side chain of
reS|due S227 are marked in light gray. 5 [00391 FIG 10 45 an.an0 acid

sequence &fobddhaz3SEA/ E-120 (SEQ ID NO 1) with the vari ﬁﬁmﬂ&%§§ from
the .murine 5T4 anti body and the constant parts fromthe nmurine

anti body. Positions 1-458 is chain A and positions 459-672 is chain B. 10
. DETAI LED DESCRIPTICN OF THE INVENTION [004@1 it is readily apparent to one

skilled in th at varjo enbodi ments and nodi fications may be made
to the |nventﬁ% ?#5%&%?9%1%ﬁ%%?ﬁﬁﬁ%%qﬁﬁﬁ<9¥§hﬁﬂﬁﬁm?°nd@ﬁéﬁtPﬁ@sﬂron1the
scope and smldar&ﬁ ddheposiveiitdson. 15 [00411 As used herein the
speC|f|cat|on . an, mean._on n i,n
claim(s), r{OOﬁJed%fIrg corbnjllrigﬁc A%k SuTh %r]%rge\%ﬁg p@@ﬁf}%@?l ﬁ§ Fﬁée%rds
‘"at' or T a@l'spweﬁeaars drigiesy aforve tien aorieo Agldseéqlmeneenfoiranot her "
Ty nean ab | Gl i SREONh Al JIG: (20 100424 L0818 Mt AnLBRHY 83 - used

herein, refers to an |nnunog obul'in no I's able to
speC|f|caIIy Piard heyen kesee iFliteres ﬂ@p@E@dEaﬁ2§nFPQ@ﬁreﬂsthSBAHEréBn an

antlh bodyI i Sé i Irlomqledm T ef qrs lar %%Qh‘éth%atin)ée neHAe- athh&thngfnsgﬁge“t
such as Ig | g nt i es can bé | ntact
innunoglobuliﬁ%%déggCéﬁﬁg Eﬁﬁﬁséﬁﬁ%%é§ GPTFESHIEeEBRDFRBREY 0Ur ces
and can be imﬁmmoamm@waqmmmudQHSOGfSEmVaDuslWﬂuﬂﬁgtabuhlﬂansébeed

anti bodi eg, 'n%¥£§f9f625£53k1¥%ﬁt QS%éﬁF?b§8F'n a variety of forns

i ncl uding, fo anp onal €8 nonocl onal anti bodi es,
Fv, Fab and F{&$pP, &sc wélhsas muhghplehaequantebamngﬁmend bfingRA zed

anti bodi es @H@rlgﬂAg@-§% B éggﬁﬂ/ﬁl&goethFgla%8§8éati99é§] gg@etgﬂe

"antigen" as used herein is defined as FovoRa’ an T Rmun
response. Thi &LiFMIREL 3% EdgoRduendy ffprenyeragi Phedy- Brwdbblnowhlthe

activation Ofa&Qe@hbl%ub@EHEQthhﬁahhySﬁﬁgﬁeﬁﬁﬂth@@&és or both. An
antigen units of pro Decenber 2005 WO

03/00214%18%CTf%§§£ ﬁ B218 & A SZ%fF@eW@de:kl I(’r%db%@CIFha%‘#P%‘%PWIe

cells or Ilysateso BEerdﬁSKE, ansgrhy¢d artisan realizes that any
nacronnleculennhgflug&ag giEguéhéyrgégogroégiQéA/ﬁgfa that correspond
to the identified seroreactivity peptides.
[0036] FIG. 7 is a Scintillation Proximity Assay (SPA)
20 that measured the specific binding of **°I human anti-SEA
bound to C215FabSEA, (C215FabSEA/E-18, -65, -97, -109, -
110, -113 or -120 on biotin conjugated anti-mouseF (ab),

on streptavidin PVT beads.
[0037) FIG. 8A and FIG. 8B illustrate the ability to
25 mediate tumor directed cytotoxicity. FIG. 8A illustrates
the cytotoxicity as measured in a superantigen antibody
dependent cellular cytotoxicity assay, SADCC. FIG. 8B
-shows the efficiency of superantigens to mediate T cell
| killing of MHC class II expressing cells results in sys-
30 -temic cytotoxicity that could cause side effects measured
in a Superantigen dependent cellular cytotoxicity assay,
'8DCC. All new chimeras lowered their effect in the SDCC
with at least 1log and with as much as 3log for
C215FabSEA/E-120.
35 * [0038] FIG. 9 is the ribbon diagram of the SEA/E-120
model. The side chains of residues G20, T21, 24 and K27

are marked in dark gray, side chains of residues $34,




serve as antigens. Furthernore, antigens can be derived 5 fromreconbi nant
DNA [0044] The term "cancer" as used herein is defined qﬁD 35§ferat|ve
. . . cCember 2

di sease omv@osmkzignant neoplasm (tunor). Exanples inclu 3%5? 8Qot
limted to, breast cancer, prostate cancer, ovarian cancer, cerV|ca

cancer, skin 10 cancer, pancreatic cancer, colorectal cancer and |ung

cancer. [0045] The term "conjugate" as used herein is defined as a fusion

protein of a %éﬁpr2¥Q|gen or a variant of a superant%%en fused or
“conj ugated to Yoditlor B42 1 8%4maditént It -aR 7&nt 98y E7P00E61L  The term

"i mmunogeni c" S@&3 'sndmasdgeniec iMayr'keals inlsetiyhesaide |c$1ad.@1fsl @ﬁdx@%ﬁu&\ébst ance
or a nol ecul e t ke i e rgesponse. 7] Th term " maj or
hlstoconpatle%??y g%é%le%za E%%% %ﬁ% &S u§%§ 3éPFH§%%§s a
specific clusﬁédeoﬁhag@n@i r@@mﬁuefS@ﬁﬁchrenuaikedvahuﬂugmarg&ﬁyrelated
e osurface [quao) ol Bral.nY8! vedaknofRLLOSRIR! SSRNLALLOBE Wik ElnoRh9, AMONG

_ the nost inportan det er m nant's I stoco

MHC- 1, functi &nindi dERS ADaNO: 23 @@ﬁhp¢@§eﬁﬁ§ﬂﬁbﬂet@acb® Triopnphecyt es.

Gass || MiC makrin¥HETY! ankymeltioRneRiRkY cbﬂs%ahtgﬁarrege%ﬁ»etnakhen to C4 T
, seroreacti on" or

Iynphocytes %9048 term,”seroreactiy
"seroreactivi rlﬁ% §5§8 RAFdPRY 38§9Fé8n§sla45§aéﬁlSHalBOAoﬁnéctlon
occurring as @ose5mbnsoﬁ59eﬁunlds ghedn One skllled in the art realizes

that the serupgLeh s tains neutralizing
—preto

~.anti bodi es or om: ' gs—ant i bodies to a variety
of antigens ol0048] ecﬂtess Thadllseappeaentvtoyoﬂé ckialed in the aeaction

f | 005
PCT] SE02) 01108 13, TOBASE THE  ar ¥ Cuforaty dah 65 Sol Ror®: (7S det i r

ed as a cl asst8f hﬁlé@Mﬁ@Elpﬁa@l§FlﬁﬁﬁdténatbmﬁséppbiCanOGeWLEhbytb|nd|ng
to MHC cl ass &dpaptesyl esoandh¥3scepaBLAg 8hiF1€ebE £RCERhQEArishi mulating .

the act i i o
Yﬁg ﬂm41] As used herein the specification, "a" or "an" may

mean one or more. As used herein in the claim(g), when

used in conjunction with the word "comprising", the words
"a" or "an' may mean one or more than one. As used herein
“another” may mean at least a second or more.

20 0042} The term “antibody” as used herein, refers to an
immunoglobulin molecule, which is able to specifically
bind to a specific epitope on an antigen. Ag used herein,
an antibody is intended to refer broadly to any immuno-
logic binding agent such as IgG@, IgM, IgA, IgD and IgE.

25 Antibodies can be intact immunoglobulins derived from
natural sources or from recombinant sources and can be
immunoactive portions of intact immunoglobulins. The
antibodies in the present invention may exist in a

‘ variety of forms including, for example, polyclonal

30 antibodies, monoclonal antibodies, Fv, Fab and F{ab),, as
well as single chain antibodies and humanized antibodieg
(Harlow et al., 1988; Bird et al., 1988).

- [0043] The term “antigen” as used herein is defined as a
molecule that provokes an immune response. This immune

35 response may involve antibody production, the activation
of specific immunologically-competent cells, or both. An

antigen can be derived from organisms, subunits of pro-




5 of T-cells expressing particular VP V gene segnents. [0050] The term
"T-cell receptor” as used herein is defined as a receptgs. .t haa}z(}BP.nSi sts of

a disul fideobsudsesd heterodinmer of the highly variable a S
express- ed at the cell nenbrane as a conplex with the in\%crflllzl%r?g %BQCDB

chains. T-cells carrying this type of receptor are often called a:[3
T--cells. An alternative receptor made upi2of variable y and S chains is
‘expressed CD3 . on_a of T-cells. [,0051]. The term_"therapeutically

ubset ]
effective" as é’tﬁ’/s IS 4 Kiild e O ddpasd iyt eshptinl o rcqife or
phar maceut i callysemes. SHdrefdmgt o skdfifieet iave ialard reallling tHa¥easgy Or a
con- ‘dition. erm.,"variant" ar  "variants" as used herein refers
to proteins o&n%g“‘gc%]ﬂoyél';%ut YAt l&"lqﬁfléﬁnlgr afr}]rgu'a;léf_ PrEE Bat &51 or
pepti de respecevel ys atigens . Fultherserse ant ideser ideed Heeldew ized

el sewhere gn thepresent s disclgsure in greater detail. For exanple,
changes in the nucleic acid sequence of the variant may be silent, i.e.,

they may not &8} t Fbeafrers deraseaficsGeusby hewedncliei definadi dssaequence.

Wiere al t erat pea3 iFeeakiifid ed de@ @l 8Nk meNaBeas 0hadH1% & RE oS! i ant
w |l encode a eglt de wit thg sane am no_acCi.d sequence as the reference
pepti de. Chaﬁ%@‘ Phﬁ‘st ﬁé‘cﬁﬁélee' GLafrg S8GudABEtER tRe VEERSHt CREYSTal t er

the am no aci greegateceankea,pepuirdenceanded, byethe 3Q wefekencekauc! eic
aci d seq ce nycl ej ¢i.d _changes resylt in amn cid
substituﬁ(gns?agg%gf gi%‘gnsr,%a%éFeFﬁgﬁg:r'fﬁ?i%%?cgﬁ FATRRELL ian%s?Pﬁgt he

pepti de encodsdchy.the reference sequence, as discussed below. Ceneral I Y,

di fferences iﬂuﬁﬁj”OTﬁ%iée§ﬁquseﬁﬁéga£8"'égiﬁséé ﬁgrégntggt %@?négqpences
of the reference and the variant “are closely simTar overallT and, in many
regions, iden®f-achrsipnyprparinand. ar etiperastipept pdeanuprdahfertin am no

6 Decenber 20Q55u¥0-03962442,B6H/ SE02L01188:44 rachy sadYsnae By gne or

nor e subst'tu%ions, %ddltlons, .del etions, “fusions and truncati ons, which
“may be presentt38RRhy°oRBi AFELBRIYA variant may al so be a fragnent of a
pepti de of th@Od6lenThentehamt »dinhhrogehif oM 6 ef prenegehipepy+ dgssequence

by being Shorﬁgédtﬂggeiﬂeiéegg%gﬂgs ags a substance or a molecule that
evokes an immune response.
[0047] The term “major histocompatibility complex”, or
20 "MHC”, as used herein is defined as a specific cluster of
genes, many of which encode evolutionarily related cell
surface proteins involved in antigen presentation, which
are among the most importént determinants of histocompa-
tibility. Class I MHC, or MHC-I, fuﬁction mainly in anti-
25 gen presentation to CD8 T lymphocytes. Class II MHC, or
MHC-II, function mainly in antigen presentation to CD4 T
lymphocytes. '
[0048] The term “seroreactive”, “seroreaction” or
“seroreactivity” as used herein is defined as a reaction
30 ox action occurring as a result of serum or sera. One
gkilled in the art realizes that the serum or sera of a
patient or animal contains neutralizing antibodies or
- preformed antibodies or endogenous antibodies to a
variety of antigens or molecules. Thus, seroreactivity
35 relates to the reaction of neutralizing antibodies in the
serum.




sequence, such as by a termnal or internal deletion. Another variant of a
peptide of the invention also includes a peptide which ggtains,@gssentially
t he sane WaG0sbd2a4s or activity as such peptide. A variant peEysgbsfiss0 be
(i) one in which one or nore of the am no acid resi- dues are substituted
wi th a conserved or non-conserved amno acid residue and such substituted
am no acid resi- due may or may not be ond3encoded by the geneti C code or

(ii) one in on r \pf the amino,acid re es .15.in :
subst it uent \é\ﬁgﬁ%] o?r éllﬂ%)mgne YRS P The asnéltstﬁde%& o[ |(§:i &?ed with-
anot her conpoftt,as e tckass & omplrmd e tiheor easientirechal fsubisee off t he
peptide (for -examle np %ﬁ?cimg}?lﬂﬁid%%)ss i (lﬂo\i cgﬂee %SUC h the

additional, anmino acids are fused to the mature as a

| eader or secHAIE Qficteelh reaanfRzifoe SW%]%@ﬁl@ger*ﬁéi%Mlﬁ@tlon
purificatisn &ff mmwr&wgﬁ@ ij;é%wcaﬂta% vbgémd%é%e%tsagenem S

techni ques, i t os to nucl ei c aci am ngQ agids, cells
or organi sns, q@éﬂiﬁ g%jee AR Tears. UBEd 86081m088yari ant s

def i ned above @rfe.rnkeisr&d o o:dmapfadml'uhatm@c&mms eff thekensliidkeed inkeldhe

art fromthe nd. fromthe art. The erm"b|0I0|caI

activity" as Elg% quhere| n ffe;kg%s%tlgh%% f‘}ﬁfr ia%sli & D Popr PGS SEREEFFTC

nol ecul e, 30¢€ gt ddd walilomesforeret @isn ac eldmplex bﬂlﬂlﬁ! tfpet dnvertiant

receptorsyg Th%D@“dH%!ﬂﬂs"“@—%%l‘i%% h e PR (§ %‘é%'tbtra'a%e rat her
g 055 |

than quantitative. 1. Modif |cat| on_0 eranti he present
“invention is ®F&ER GIHER Krbhd-segde- 351 éﬁﬁﬁé@ﬁé’rlb’? reseptay mader up

| unogeni ci tbbea&@dﬂﬂldﬁ%eahﬂeﬁrcﬁﬁiI% %téz‘é%fdss@ecﬁf'éﬁeéj dibddie art is
cogni zant: WD 0%/ 3,02145{ cenber 2005 PCT/ SE02/01188 15 that
seroreactivity O the reaction of nolecules or antigens with

neutralizi ng #@05ibodiTas itl&rmhetslen:apeuﬁﬁ)eailﬁ.ycalflfyéct:ﬂ&eprageﬁéeﬂnloiéﬂéi—on i's
01 10 25500 0Ph3,CAIPLL R SpBRELeLLeL UL L 95D 200 ABEnll o0y
reglons A to Bitwpichkhedgiienehfestave at treating a disease or a con-
dition.
[0052] The term “variant” or “variants” as used herein
refers to proteins or peptides that differ from a refe-
20 rence protein or peptide respectively. Variants in this
sense are described below and elsewhere in the present
disclosure in greater detail. For example, changes in the
nucleic acid sequence of the variant may be silent, i.e.,
they may not alter the amino acids encoded by the nucleic
25 acid sequence. Where alterations are limited to silent
changes of this type a variant will encode a peptide with
the same amino acid sequence as the reference peptide.
Changes in the nucleic acid segquence of the variant may
alter the amino acid sequence of a peptide encoded by the
30 reference nucleic acid sequence. Such nucleic acid
- changes may result in amino acid substitutions, addi-
tions, deletions, fusions and truncations in the peptide
- encoded by the reference sequence, as discussed below.
Generally, differences in amino acid segquences are limit-
35 ed so that the sequences of the reference and the variant
are closely similar overall and, in many regions, identi-

cal. A variant and reference peptide may differ in amino




TCR binding site, and regions B to E determine the bind- ing to MHC cl ass
11 nol ecules; and the am no acid sequence of the superantigen i3

substitut e\dos;g/oﬁzlmt no 10 nore than 15 am no acid resi dues%dﬂs%oﬁﬂi@? Ato E
are replaced with different am no acids, such that the su

superantigen has reduced seroreactivity conpared to the superantigen from
which it is derived; and wherein the antikody moiety is a full length
anti body or an 1(% ot her m)l ecul e binding antibody active fragment, which

is directed SCWDNGR &Y. 23160 OFaliel o Mbsddiigdenst r gdditdoas, A :
Super ant i gens c{d]ﬁ&lhbﬂﬁh,e hacield ands ¢RerRRiH1eRS Rv'ﬂﬁbhaf'r@lyC%Et erpathed 20

for use in th |nvet|on|nclude but ar limted to a

st aphyl ococcar:EL en ociod%wa{%é@n EATraGs m@é’c@g‘ %38g€n§§a8%P5xPﬁ_ ( SPE) ,
a Staphyl ococ@spea:tmelﬁ oft dohiec J.salm@ltlamsdzdmaat ﬂdfﬁemtsn fé:?éﬁSIE- i)afe&entce -
st rept ococgal e QL0 a.s occa rantigen
(SSAI)O Onegof sélg3 (&] nrHt art)f)?gzli)%?%@ ?&%’Fetrh E‘%ﬁ g © §F f?&ﬁ?ﬁg fal
structures of SEBIETSe S!‘ioéit &¢ buper &sringond orannbervbiladeddtfipam t he
Protein Data BacHeRDRBariWi. 6Esh- BéﬁkldéehffEh&hﬁhveﬁﬂﬁaﬁk%hhsd in the art

can obtain the nucl]eic acid sequences and am no acl sequences of
the above 1 ste§ Enbegiideanbictnertadnserarengéns 1y SheGEaBank

(http:// ww. ncinclimonio: @@%&Gﬁﬁ?aaﬁ/5&&5&@5§E§5§h Bt §hYianktO0RBPlalBe
specific gbo%l g t he su er nt| enis alo iter su erantlgen It is
known an undere 66d B tho PEsREI OFR Phetdft a{nﬁﬁf’ phedsErgiof

humans nor mal dpesonaret amshughtem eishok aohsbededsoggabAstofibgetraat i gens.

j | a, /002143
-E%ecteﬂﬁefta"%ﬁ“' OBCRFaR,SHETHAE S8 Buch brbBP R lf Ea alifnd sBudRr g2 1%,
SEC2 > SEA > SEB maySpE. maienski beednenentiedadt byebhezgenehat tbédse or
relative titgrg)i ngcghewhmngﬂgnbfl égrgrggl gﬂgbgﬂl esrggiﬁ e&ﬁ{lﬁeg

seroreactj vit ems. Wi th neufralizing anti
present ifven PSﬁlugﬁﬁt BnBRRFEitUEPRGIBOMBW OF | {2i1 5 upRe ahti Yerchste® as SEA

or. SEE to avomdtiife peptide is fused with another compound, such as
a compound to increase the half-life of the peptide (for
example, polyethylene glycol), or (iv) one in which the
additional amino acids are fused to the mature peptide,
20 such as a leader or secretory sequence or a sequence
which is employed for purification of the mature peptide.
Variants may be made by mutagenesis techniques, including
those applied to nucleic acids, amino acids, cells or
organisms, or may be made by recombinant means. All such
25 variants defined above are deemed to be within the scope
of those skilled in the art from the téachings herein and
from the art. ‘
The term "biological activity" as used herein
_ refers to an intrinsic property of a specific molecule,
30 e.g. activation of certain cells or binding to certain
receptors. The definition, as used herein, is primarily
qualitative rather than quantitative.
I. Modification of Superantigens
[0053] The present invention is drawn to modifying super-
35 antigens by lowering their immunogenicity by reducing

their seroreactivity. One skilled in the art is cognizant




seroreactivity of parenterally adm nistered superanti- gens. [0056] Yet

further, it is clearly known and understood 10 that the6]96r(:{9ntibeeli'ib sequences

and i nmunolwp@B@edia£r oss- reactivity of the superantigens [eYgESS = Ts) i'fs coccal
enterotoxins are divided into two related groups. One group consists of

SEA, SEE, SED and SEH. The second group is SPEA, SEC, SEB and SSA. Thus,
the present invention 15 al so contenpl atesia he use of lowtiter

superanti gens i’g_o decrease or elimnate the cross-reactivity of the pre-

sent invention-Wt PRFGRCIFEEYIOY EERpRidusthmtiarstiian algdinigcules

st aphyl ococcal oentet Dl Nsi CiB. ndat £ 51:10F SuRtdgens Ak [L057] Am no

~acid sequence i t.,he superanti gen rotei ns, can be substitutional,
“insertional oréﬁ%%ﬁ%ﬁﬂx}aﬁ%rﬁ gs%%sﬂqw.% SEF PR gt iF i Fkcor di ng

to known net@es comprising eviipdEariol (umpraranigen wnd s fattebodyPLC,
ion exchange GhyQmB) 0GHAPAY; | ni : t ogr aphy .(i.n¢cl udi n

i munoaffinity ch.ronh'%(g)grapi rf/)aéﬁéo:g&‘a?%tgl e%ggssgap:lroﬁitolhtse]i s8tHSrent at i on,
gel electro- pHYIEESR CHRTrISIng aedinns [FOOBS[E, Sudsitdht atdopinad Avars ant s or

repl acement var¢Rsndinpisald Y LRNGAGE dhe IR Urmiif TN a5 d for

30 anot her at pne or more sites within the protein. Sub stitutions can be
conservative, Tt MG o RGIPCULesie fingk ddraniaminen@did si i | ar
shape and chargmuetnre cerotad istatistidan 1N WRide KRR HAE the art
and incl uygde, I t he changes of.:. al anine tq serine; 35 arginine
to |ysi ne?gas;%’%g?cﬁ%?&%glaﬂlﬁﬁ r?@lgf USSR YET5aM & &% & GGt amat e
cysteine to serdmecay ntidi e fferagpardgionecigisyt amte thatashay tsabe;
glycine to prolding;: el é% 5 143 _PCT/ S 02/.%1188 17
hi stidine to asparagi ne or 'utl m%nél;a\éf)gq:yg%%%nesg grela(f}’g&f"ﬁ Yo POTRPTRE:
| euci ne to vallihdhsr supsmamdiigen frpsi mhich degisi derivethi endneheweteuci ne
or 1 Sol euci neithehBEMAYANRA LS W @Sirfiey hRUGHRAC a0k 1BBLY BY B8y, serine S
to threon!hgle; t hr eoni ne t S%I’,I ne, tryptophan to tyro- sine; tyr‘o{ ine to
trypt ophah® or Pedy MR “ﬁ@; ARGIPE PRé 1oegyi 36tduei Axagmensucivhach is
: directed against a cancer-associated cell surface struc-
ture.
A. Superantigens
[0054] The bacterial superantigens that are contemplated
20. for use in the present invention include, but are not
limited to a staphylococcal enterotoxin (SE), a Strepto-
~ coccus pyogenes exotoxin (SPE), a Staphylococcus aureus
toxic shock-associated toxin (TSST-1), a stireptococcal
mitogenic exotoxin (SME) and a streptococcal superantigen
25 - (S8A). One of skill in the art realizes that the three
dimensional structures of the above listed superantigens
can be obtained from the Protein Data Bank (PDB,
www.rcsb.org)l. Yet further, one skilled in the art can
_ obtain the nucleic acid sequences and the amino acid
30 sequences of the above listed superantigens and other
. superantigens from GenBank
(http://www.ncbi.nim.nih.gov/Genbank/GenbankSearch.html).
- [0055] In specific embodiments, the superantigen is a low
titer superantigen. It is known and understood by those
35 of skill in the art that the sera of humans normally con-
tain high titers of antibodies against superantigens. For

the staphylococcal superantigens, for instance, the rela-




10059] It is thus contenplated by the inventors that various changes may
be made in the DNA sequences of genes 10 wi thout apprecighlge.lass of the
bi ol ogi calwobs/iztas or activity of the proteins, as di scussgqcighpilgs The
acti- vity being the induction of the T-cell responses to result In
cytotoxicity of the tunor cells. Yet further, the affinity of the
superantigen for the MHC class Il 15 m)l eclfi es is decreased with m ninal

effects on thetfyéot %&%C‘J’Iéex?%%i’h% ant n 0 G%I%n rrakl n such

changes, the hydropathic in |ds
“inportance of %H& @%r@p@llﬁ@ Bzmtﬁmeaa:r’d rewﬂaxzem tdmﬁelmem reﬂt&rlafél ve

2.0 biologic fupeds S t he art (Kyte
and Doolittle, 1982§m%|@%@%2%@h%%§ Ig:ﬁé]f{ffélyrﬁln&?l véerg) )Rﬁotr)b&a?r?ﬁ
character of tHFURIEHEH Y %rﬁlf@lblﬁfé% With ewesdnidimg strtidtaddiesaf t he

resul tant spr Qitlfum, i %\:éébﬂ&lr:[h@é{ﬁﬂ?r? ddiftd 1%{1?é§ IL%H.I‘EZ{ 4 R&,25 protein
wi th, other rrq:[ uI es, for exa nzyme s su - Strates eceptors, DNA
anti bodi es, antigens URFFTHES '| e}[(ﬁ)%lq PESPh Sﬁﬁ e @siaihadeneen

assi gned a hyd‘a'amaietucd:1v:rm_lle>o:ﬁ)rpdﬂmﬂlﬂ&lﬂpbdﬂi@iﬁﬂ%@@i@@x@ﬂd-a”d
charge 30 ch cteristics (Kyte and Doolittle, 1982), these are:

i sol euci ne (+4. valine (+4.2); leucine (+3.8); phe- nyl al anine (+2.8);
cyst ei ne/ cyst ilf 6@+2Y§)‘3 fratthieshi Ad ierrleprly amowe ehEl @hdergkyedne

(-0.4); thoeornnz® (1 Brot %ﬁ,%irg:e@ aém*z&'?rﬁn?ﬂ Qﬁr& .-0%19); tyrosine

(-1.3); pro 35 line (--1.5); uta ; gl uta-

mne (-3.5); %ﬁ&ﬁ%{l&f( e m@@tﬁé{e@s?,%)stlamyﬂ@cqmm) ©and

argini ne (-4. 5hte&o@©s@mehr%0@aw\éi@d0%/n%2%ﬂv% %@’i §§92§%5?>§t 1§ 8[ 00621 1t
ut e

is known in the art that, ert%uhn am no _aci ds y ot her -

anmino aci ds h&VCHE §O5SHSES Oth Fifop&i-c SlEPdé%doﬁEgcoﬁ‘@eaﬁGC%ﬁl grewpul t
~in a protein iw EREA,nNcE, |sEo @gidC&ISAaCtIhwstythb presehit! kn@Bh@hiBna S

subst 1t utt o o o ogSnPIE iR B AR, Bratai HinarouORTE HABRPR BO1 o
preferred, theserealichraedininhte ther erpasticeabadkytpr eFeehedprand t hose
sent invention with high titer or endogenous antibodies
against staphylococcal enterotoxins.
B. Variants of Superantigens

20 [0057] Amino acid sequence variants of the superantigen
proteins can be substitutional, insertional or deletion
variants. These variants may be purified according to
known methods, such as précipitation (e.g., ammonium
sulfate), HPLC, ion exchange chromatography, affinity

25 chromatography (including immunocaffinity chromatography)
or various size separations (sedimentation, gel electro-
phoresis, gel filtration).
[0058] Substitutional variants or replacement variants
typically contain the exchange of one amino acid for

30 another at one or more sitesg within the protein. Sub-
stitutions can be conservative, that ig, one amino acid
is replaced with one of similar shape and charge. Con-
servative substitutions are well known in the art and
include, for example, the changes of: alanine to serine;

35 arginine to lysine; asparagine to glutamine or histidine;
aspartate to glutamate; cysteine to serine; glutamine to

asparagine; glutamate to aspartate; glycine to proline;




within 0.5 are even nore particularly preferred. 10 [00631 It is also
understood in the art that the substi- tution of |ike an}pg.aglspscan be

made ef f eqvdygbazian the basis of hydrophilicity. U S Patght Fhaepdes 101,
incorpo- rated herein by reference, states that the greatest ?oca aver age

hydrophilicity of a protein, as governed by the 15 hydrophilicity of its
adj acent am no acids, correlates wth a hi7ol ogi cal property of the
protein. As dzgﬁgLe in US Patent, 4,554,101, the followi ng hydrophilicity
val ues have b %fgﬁ'%et& FFRARGH T I Bt Rmde el sidHas £9 0)
I(ysi n)e (+3.0) :L'ELEZS'lpm(’ tcgi gra(lﬁ&e% Tudir® lﬁcﬁa%gtiﬁﬁ Q,lx( Jri?gcgetloc]g)ne;; Eeri ne
+0.3) ; asparagi: +0. 5l u- tami.ne (+0. ; ycine (, ; threonine
(-0.4); proli %3%1?1%0? T r%eq?u@ & lﬁ%ﬁed%?@a .Q%.(l@%o,leé’;‘r’%tn&fne
(-1.0); et hi ehenwyl@albmGne vwad inerdsingg) ldwitieney wketh)ioniegl ewveiine
(-1.8); tygosi . o]y ' (-2 . ryptophan (-3.4) .
[0064] It ?s &%ﬁé&g%%%%xi'a?ﬁéﬁggﬁgﬁg%gﬁi x%%%’b§§§%%§gﬁ¥ﬁ%3f% Yf-6r" anot her
havi ng a si m [BdfHy daEEIHLNecitoy brynkephand ogt iphlenyBdians e ;bisaldoyiaddnky

~equi val ent andd mEeudied e vgaWeval ent protein. In such changes, the
sub 30 sti tuti(?(# if &m’ no ag ds whose hydrophilicity values are wthin 2
is preferred, [{93ke fhatSatdUsi CARRSTPARESFPY theuRavepteresf 8BaEd, and

those within Gariave ehangeer emaypdc mddleadhy tpeebamnr %@quemef%s be@ngBhakei ns
'35 10065 S valized kind of insertiaqgnal variagnt ,is.the fusion protein.
This nol é%:ﬁ\l e%gghﬁ%}l 5 AYPRES RS Oé‘ssﬁ’g- %bﬁa?hlf’ipgﬁ&atli Shidft¥heTnati ve
mol ecul e, |inketisttyhefNtBeDpretedns2085 dNBc03s0d2b43oRCTIBE02£01188 19
or C-term nuSy: y o Qr p i : S ngd_ y tide. Fpr exanple, a
f usi on protei ?’lrl%? ?Lﬁgn rte:glgngh%l%\%%%ﬁ %ﬁ ?%%I Snggﬁh%%%’&in F8n-8f an
i munol ogi cal E§suabt e CUSRBPHLCSGEhoasthr Bnmbodylfisagifent furbheay get 5
speci {1 ¢ tumeheehbsink00O6E Yok GupthehiribBal ¥skognal yacckeayaoprsite at

[ i 0 e

or near the fusion.jung n w facilitafe renova ext raneous
pol ypepti]d{\ a?“?i?cbaj??f Féagﬁﬁﬁ?a@iaﬁewlEE—eF‘&Pimﬁ&sPSﬁ?CFﬁcPHd‘éh*Piﬂld“-ﬁg of
functional dobekhsitgucll ake superantigen.
[0060] In making such changes, the hydropathic index
of amino acids may be considered. The importance of the
hydropathic amino acid index in conferring interactive
20 biologic function on a protein is generally understood
in the art (Kyte and Doolittle, 1982). It ig accepted
that the relative hydropathic character of the amino acid
contributes to the secondary structure of the resultant
protein, which in turn defines the interaction of the
25 protein with other molecules, for example, enzymes, sub-
strates, receptors, DNA, antibodies, antigens, and the
like. |
[0061] Each amino acid has been assigned a hydropathic
. index on the basis of their hydrophobicity and charge
30 characteristics (Kyte and Doolittle, 1982), these are:
' isoleucine (+4.5); valine (+4.2); leucine (+3.8); phe-
nylalanine (+2.8); cysteine/cystine (+2.5); methionine
- (+1.9); alanine (+1.8); glycine (-0.4); threonine (-0.7);
-serine (-0.8); tryptophan (-0.9); tyrosine (-1.3); pro-
35 1line (-1.6); histidine (-3.2); glutamate (-3.5); gluta-
' mine (-3.5); aspartate (-3.5); asparagine (-3.5); lysine
(-3.9); and arginine (-4.5).




10 active sites fromenzynes, glycosylation domains, other cellular
targeting signals or transnenbrane regions. D. Domain Sy\glgé‘tg}l@gédogom] An

interesti RGo9eHd%H Of variants can be created by substit ogous
regions of various proteins. 15 This is known, in certai ﬁﬁ‘%@%o @f % as

"domain swtching.” [0068] Domain switching involves the generation of
chinmeric nolecules using different but, iRgthis case, related
pol ypeptides. By conparing various SAg proteins, 20 one can nmake
predi cti ons ad0®@t heltf vt thnoval lip $hgniafrit- thatt ceegiedms aofinbhesd ds
o ecul es. |t riay D05 Shidhi i tho o et AahIURY of dibase,
mol ecul.es in ﬁ? ffort to, determne the criticality o fh se regions to
SAg func- tio Yéiﬁ%?é:hﬁﬂ dafiess Fra P aesre aaddisttiddarapaliie im at PAOLEE T hese
"chineras" camwiig diisiinRgtitshaddicem Rattdrdleyolie-e Culses, IWaibhk-& 1ROSSi bl y
provi di ng hebsi ri}%fuc%g i§on. E. P rli fication of Proteins [0069] It wll be
desirable To puriiyft A B itAn CE VRS ERET PTOEGEE -n TpureFiest i on
t echni ques ar eusdl |cHanges, 30et eublstsieunfi cskidfl aminchecdds whbese
techni ques in ; | e Gt f.racti gnati on of e cellul ar
mlieu to pep?&ée gr??h#%%égg}&% ea%{éa(‘:”tgitg%? * &i%é’%é%"%-re tgglolsﬁe protein
from ot her pr &tdichs areh@iphgteitd ofre parsriesilamdy beefertkd, pud thedeusi ng
chr omat ogr aphiyg £33 raN® .¢ a6l QRRAM Ghire b%&%@ﬁﬁﬂ%%l%op?%?bﬁ ggpartial or

e :

com plete puiéﬁdé:l:ati on ., (or _purification_to honbge na- |ytical

met hods palti |y I&uilfe81lfe tReEcpPEpafatroklef astDERRRbERS260BStIO
03/ 002143 PCTASEA20b¥83i2@ amiRdl @cREB! tEe BEemhAR- 8X¢BaRY9ely on the

chr omat ogr aph xcl usi o chr.omat ogr aphy; polyacryl am de gel |,
el ect r ophor esi¥’g;s'giss8%52’1}’(%59??‘&3?‘8&8%'ng.'éA 8‘3%?&#&55%%9&#cFEHPrﬁ’@t‘hod of
purifyi ng peptiades herkast byr oeéerehiqyi dtabhesnahagr shbygréadeseveschHPLC.
[ 0070] Certai t nt i nvent.ion_concern the.purifjcation,
and in parti C%y%?@%%bglglﬁ%gh?gﬁﬁg? égbgt Bh |8anu?‘Ff98XFF8ﬁ? §¥ [;l Cencoded
protein ok5 pepydrpebilirédtyerh ipar hfif edeptoawinooncpépt i detradatssd 10
herein, is inyepded bQoﬂ@b@Ea&opﬁoﬁQgPQSbf'EHe b?Bké&ﬁplﬁs detailed

in US Patent 4,554,101, the following hydrophilicity

values have been assigned to amino acid residues: argi-

nine (+3.0); lysine (+3.0); aspartate (+3.0 % 1); gluta-

20 mate (4+3.0 + 1); serine (+0.3); asparagine {+0.2); glu-
tamine (+0.2); glycine (0); threonine (-0.4); proline
(~0.5 % 1); alanine (-0.5); histidine *-0.5); cysteine
(-1.0); methionine (-1.3); valine (-1.5); leucine (-1.8);
isoleucine (-1.8); tyrosine (-2.3); phenylalanine (-2.5);

25 tryptophan (-3.4).
‘ [0064] It is understood that an amino acid can be substi-
" tuted for another having a similar hydrophiiicity value
and still obtains a biologically eguivalent and immuno-
logically equivalent protein. In such changes, the sub-
30 stitution of amino acids whose'hydrophilicity values are
_within 32 is preferred, those that are within +1 are par-
ticularly preferred, and those within 0.5 are even more
- particularly preferred.
C. Fusion Proteins
35 [0065] A specialized kind of insertional variant is the
fusion protein. This molecule generally has all or a sub-
stantial portion of the native molecule, linked at the N-




‘
1

‘the specific

- precipit

from ot her conponents, wherein the protein or peptide is purified to any
degree relative to its naturally-obtain- able state. A pusifi.edprotein or

pepti de t hepefonesal so refers to a protein or peptide, fﬁﬂﬁw ?ﬂhﬁ he
environment 15 in which it may naturally occur. [0071] GEnera

"purified" wll refer to a protein or peptide conposition that has been
subjected to fractiona- tion to renove vamtigous ot her conponents, and which
conpo- sition suQi tanti.al retai.ns its expressed biological 20 activity.
Were the term U£y| qflcgdal@rtdé’é’doﬂﬁi§eﬁé§1%natlon will

refer to a comudyipteipdn.den m @Xatr@ﬂ.epl’@l@d@:.@h Reotiede. JfOrNR SERH-Or

conponent of i Si. nstitut about 00,, ahqut 60e,
about 70% abou%e 956%%§%§§§ %ﬁb daiﬁﬁ 5%?%’ g?éins in
t he conp05|t|@thwﬁoﬁgpﬁwahl@@@hn@@h@msammabmdanwkhgma@tnh&odegmgetof

purificatign ¢ ebg%lgquﬁbg.g gptlde will be known to those of skill in
the art in |i he present dis- closure. These include, for exanple,

det ermi ni ng tﬁ@K@be §9t0¢PF§h§§bl?PF9u§ﬂ°§n0§Cﬁ|Véeﬁvagﬁl§mteoﬁta95e33|ng
the anount OEeBQ'%@QPEMQQ%nWUhﬂbﬁl%nfh%qg'QQCQXl%Q%épégﬁov%ﬂab¥sEﬁe
preferred nethg% for assesi %P g@purlt of ,a.(fraction s to calculate
SEEFIPEYUSt PPREPEPFAER 8h EetroPughparatipnt: o Others geeiiilc
activity of tﬁasaﬁnsnuhcahdexﬂﬁak&nganﬁ Eanbhu@naalaaha&ﬁsnhgudﬁgése of

purity, ei S y "-f urificatio The acfual units
used to ?@5r6§e§?§§h§§geg f?oof ac?pgﬁ 5833&82Foﬁoégmaﬂfﬁ®3P%%?§43
PCT/SEOZ/OllSSellulﬂwItargﬁt¢ugrsegnbésdependensmambnanherpgibnsuIar assay

t echni que chosen to Hol haweihe tion and whether or not the
expressed proiei pepem%e eiﬁyg#%éﬁ detectable activity. 5 [0073]
Vari ous techn'ﬂﬁgk sﬁFtéBF%rﬁﬁFlﬂgeS¢ﬁ19$o©ﬁlﬁarpﬂmt$|@@mlbﬁ eireated wel |

known to thosg oguggtht thn&h e u
LR ettt ot peo Do sgataEhutle shLoBte L ety

ﬁ‘ ngg ni um sul E
heat de 3 +8ntSt SPPYRed By R FFFFfE@%F?EES'cﬁ?onﬁ?@@%ﬁphy 10 steps
such as ion eswhEOQEnggel filtration, reverse phase, hydroxylapatite and

_afflnlty ChrOﬁﬁkgpraﬁgMéiﬁs§%itching involves the generation of

chimeric molecules using different but, in this case,
related polypeptides. By comparing various SAg proteins,
20 one can make predictions as to the functionally signifi-
cant regions of these molecules. It is possible, then, to
switch related domains of these molecules in an effort to
determine the criticality of these regions to SAg func-
tion. These molecules may have additional value in that
25 these “chimeras” can be digtinguished from natural mole-
cules, while possibly providing the same function.
E. Purification of Proteins '
[0069] It will be desirable to purify the SAg or variants
. thereof. Protein purification techniques are well kunown
30 to those of skill in the art. These techniques involve,
at one level, the crude fractionation of the cellular
milieu to peptide and non-peptide fractions. Having sepa-
rated the protein from other proteins, the protein of
interest may be further purified using chromatographic
.35 and electrophoretic techniques to achieve partial or com-
plete purification (or purification to hombgeneity). Ana-
lytical methods particularly suited to the preparation of




electric focusing; gel electrophoresis; and conbinations of such and ot her
techniques. As is generally known in the art, it is beléﬁv tﬂﬁg t he
order of owodswodi4p) the 15 various purification st eps may pgs, or
that cer- tainsteps may be omtted, and still result in a SUIt Ie met hod
for the preparation of a substantially purified protein or peptide. [0074]
It is known that the mgration of a polypeptide 20 can vary, sonetines

significantly, wi t.h diffeﬂfnt condi - ns DS/PAGE (Capaldi et al.
1977). 1t will® tA8% PR %ea%epﬂroéi: RS Qgigemt i gxolusion
el ect rophores@lrcamgnm, tﬁ‘td.}wlmﬁtldmlgﬁﬂuleafedﬁl phcs-@fi spuiiskh-ed or

partially puridy ]ﬁﬁp rqd ;%5 0075 Hi Per f or mance
Li quid Chromat(:“](c)gﬁlE (ﬁfﬁ%i 93‘ ar acrégt%ﬁiasggb a !"fﬁlhg’%s %ar ation
with extraor dipumafrrxﬁ%ﬁﬂnhiidﬁﬁ ofs feaits prifiiesn ilapinde\céntduyatblg&‘a@&g of
very fine partdsclRsepnbilti gh pressure to maintain an adequate flow rate.

‘Separation caﬁﬁgﬁ'acco lished in a 30 matter of mnutes, or at nost an
hour. Moreove h t@éPya§ﬁ§FFSv8¢u%@eoPr?ﬁén§a#ﬁwéntéoneééeéebecause

t he partlcl eshar @Lﬁ:ﬁ_ﬁml’dlo&ﬂd aglosger @&@itq@utlmt PR MRt svokuae is a -
very small vol une. the caoncentration of the

n_of, e be
sanpl e need n%tkﬁgaﬁg gaGéEEUSthﬁQ ERfgdesr @Yok eAsr PEWPERAL t her e
is very IittI@ld@I|mheomeah1ﬂ@@x&iﬁaﬁeprﬁtaeﬂembepeﬁﬂﬁae"V£@03é6&2143
PCT/ SE02/ 418 [ 0Q76]- r or, ool ecul.ar shev mat o-
gr aphy, |géa ?ﬁ%%ﬁgl QL %% %tﬁgﬁgﬁgc éa?o&?gﬁﬁﬁl 5y F?OEQEE%R
nol ecul ar si z&EXofhe ﬁﬁébSPN@QWBW@SgeWhechnunahegpaphplnsoth@bpthdecmbunn

uhi ch 1S prepgted sablhco by cRaibkClesapl Nchnett aURakanse. Lighifontain

smal | pores, %ﬁparates | ar ger | ecul es Tromsna ecu es as they
pass through 8P*5 8GR&Sthé pyrddicdeptnrbirhy on Pentifestherefioreongsas the

mat eri al of whe@brbheopérprbtéhﬁsoér9e§€§§ed0Q§e80Eréﬂ59hg éﬁ@lﬂghﬁéﬂkgﬁ | os

the sole facto m ni n ate ow is the size. Hence
are elute fr5ﬁ1Wﬁ%c§ %nWaVngagBFééiYnacgpfe, so long as the shape is
rel atively colf¥7aht . GEebrahlppatpuryfapdy wHlUnsefeassedal groseparati ng
mol ecul es of dLifeze composition that has been subjected to fractiona-
tion to remove various other components, and which compo-
sition substantially retains its expressed biological
20 activity. Where the term "substantially purified® is
used, this designation will refer to a composition in
which the protein or peptide forms the major component
of the composition, such as constituting about 50%, about
60%, about 70%, about 80%, about 90%, about 95% or more
25 of the proteins in the composition.
[0072] Various methods for quantifying the degree of
purification of the protein or peptide will be known to
those of gkill in the art in light of the present dis-
closure. These include, for example, determining the spe-
30 cific activity of an active fraction, or assessing the
amount of polypeptides within a fraction by SDS/PAGE
analysis. A preferred method for assessing the purity of -
- a fraction is to calculate the gpecific activity of the
fraction, to compare it to the sgpecific activity of the
35 imitial extract, and to thus calculate the degree of
purity, herein assessed by a “-fold purification number.”

The actual units used to represent the amount of activity




rent size because separation is independent of all other 15. fact ors such
as pH ionic strength, tenperature, etc. There also is Xb&%%?lg%
Rdgin a

adsor pti onwologaezone spread- ing and the elution vol une’l

sinmple matter tb nolecular weight. [0077] Affinity Chromatography Is a
chromat ographi c pro- 20 cedure that relies on the specific affinity between
a substance to be isolated and a nol ecul eithat it can spe- cifically bind
to. This is a r 0 i gand type inter- action. The colum material is
synt hesi sed by” %%t ?}gf%%u PRSI (URODItHE ReGrdatders 286233

i nsol ubl e 25 mmmmqadnecm@mtmcanjca} te tmﬁrifa,la!amb@l SRRC whieealkhy

adsorb the SuQ%%%ﬂﬁ? gﬂé”g%ﬁ?%) t|o 4% %%%EE%’ 5?]tlg)llghanglng t he

conditions to ose i n Wwhi H= i oni c
strengt h, tenﬁt&f&‘tm@l%t@f)ﬂr‘ﬁy I\/Ut ageneS| s of Variants 30 [00781 The

present i ngent[p@ys]CORL LR AL %&Fﬁ%&dl tu]ﬂ:a‘fﬁtel (Egeo[lsghgn?fﬁgl ?O&X of the

superanti gen for the WHC «cl as crease Xrcity of

the superant iRER-EicaRion e e eeddd k@pwmnﬁpyth@ﬁethé ME11lchasshel
nol ecul es resws, mheda@rlermee@eserﬂaﬁe@%mwﬂey é%e% ;ﬂ%&'&% QlEﬁaQ@B” wi th

neutrali zing antl bodi.e ogenoy preformed antib cenber
2005 = WD 03/ 002%: Sﬂ’tlf’/st@%@ %@%8§‘% G‘Fgfnﬁntéﬁe&ﬁtﬁcoé‘n%dhﬁéhts
gutagene5|sHmddndhmraﬂﬂ?nqyé@lﬂ@w@ddb@ycbherﬁeggaﬂleh tbﬁr&ME@bQﬂéFH?“ t hat
et erm nes, bi ngdi t S enesi s W

acconpl i s 2 b e 2)% ésgllcté’t EélsM_i%s g% %Fﬁlge's ﬁﬁ Sé?lF(‘?NgfLBE‘edﬁfég?rS%t ation is

v
~the process vxﬁ%!@@b’fy Tm@aﬂtvgada@@(turta anthhefddantit yhoomatogehphe; oisan orga-

ni sm NUtatiOQIQ%QEiQVQB%%STB%' aﬁitEQ@ﬁEEOﬁﬂgrQEEEec%ggecoﬁﬁﬂﬂggﬁgygfggnes

si ngl e gene, bl ocks_of genes I o- €5 TNhn Si
may be the coﬁ’§e&&§’ﬁ’cé ofbepotaehrigueronds Wi ghneneblyekedenr &moval ,

- addi tion -or %uaSblxﬂ:ut I;L@n 1@f Le18kRgketnye! %Hé' Qﬁdéﬂssf%& aﬁcélll?!%\'%he

sequence, % é gonse uence of ch ang iinvolving t
i nserti or-or H@F Pf“gnpblFllféFS 1RnBERFESolaY nhie| eBerged: 25 faBozetne
particul arly tséhubtepsagegebesomeétbadguenéSstill result in a suitable

method for the preparation of a substantially purified
protein or peptide.
[0074] It is known that the migration of a polypeptide

20 can vary, sometimes significantly, with different condi-
tions of SDS/PAGE (Capaldi et al., 1977). It will there-
fore be appreciated that under differing electrophoresis
conditions, the apparent molecular weights of purified or
partially purified expression products may vary.

25 [0075] High Performance Liquid Chromatography (HPLC) is
characterised by a very rapid separation with extraordi-
nary resolution of peaks. This is achieved by the use of
very fine particles and high pressure to maintain an
adequate flow rate. Separation can be accomplished in a

30 matter of minutes, or at most an hour. Moreover, only a
very small volume of the sample is needed because the
particles are so small and close-packed that the void
volume is a very small fraction of the bed volume. Also,
the concentration of the sample need not be very great

35 |Dbecause the bands are so narrow that there is very little
dilution of the sample.




al ani ne scanni ng nutagenesis in which a nunber of resi- dues are

substituted individually with the amno acid al anine so Qg&mtﬂﬁseffects

of losingwodserigs n i nter- actions can be determ ned, gg ging t he
risk of 20 large-scale perturbations in protein confor matl on gﬂ(0 nni ngham
et al., 1989). [00811 In recent years, techniques for estimating the

equi l'i brium constant for ligand binding uging mnuscule anounts of protein

have been devﬁh@%‘j S‘ﬁ% S. Patents 25 5, 221, 605 and 5, 238, 808%’1 The ability
to performfu LRl Ot RRCaer RiedE shrerAtpe :

exploited to devalion hnsgfsl wﬁc{)ﬂdm &fipe Idr:f \ﬁéﬁiﬁt%rh@hrﬁﬂla%g%%rp g the
saturation nu S nt i ies.._ _The'inv r a oning steps
by combi ni ng %%qgg‘s! sl1aasge C&netcr]iﬂ% T&F i tt?’t?%g’ %’?@?Pﬁt 61/ tr ans-
lation for t h@Hﬂcg‘raﬂdmmiypuls Ordrvacky a:rheomcxiﬁmp:r,ommh Mgt preparder ¢ithhe
PCR productés ane z£§L [ I ts t e Jpitr
transcrlptlon/tr t#%##%ﬁ‘yﬁﬁﬁlﬁgggﬁi%g?% gﬁ% aTE56 |e%ma%&cause
of the high 3%C&ER,cisaRArakiash hariosy amﬂepylma ﬁGOaCﬁdﬁédbstm@&ﬁpu&sscan

be generated ardtars yzeE ivhrdigh \e@/axl&uﬂds t@fé%%%% bld%peh%gﬁ%\/\%ﬁr m

saturation W%%%G-HESIS on _nu I'OUS I'ESI dues of Decemy

03/ 002143 PCT, 3] GifSs 28 LomGepSsth ea“‘ﬁ‘F@éé@% Phatbdgh Bedeasri bed as
invitro scandicigssats ataiden d:mtgamesmo&&mhé &bmbuae&@%he sb2@82] In
vitro scannin Li-on. nuta e r rapi,d met hod for

obt ai ni ngﬂpa I graég arr% ta% % %éf?ﬁ?’t r&n |hﬁf (%llﬁﬁt'l BR™FRel ﬁaﬂﬁg (i)
i dentificatiogudkes aegiea@$eﬁhattmndhbabelhmgamd Hendeaglsgeenheclhw i)
a better Undeg;éhgngﬁn@h%f shigd nﬁsb'r)@?"aggvggﬁ'e%oﬂgt%ﬁ 80| ft:isl%' %gﬁ'on o

those amino a retal acti Vity ~an 0S€ Pvity at
a given IocatB§ﬁPhIOl€|PpﬁuéﬁaéﬁaﬁuﬁproﬁeﬁﬁrﬁhengvmoébbubEasofcdnyfeﬁ an

active site okepEOLELR 5@@@9&%‘Bepﬁk&ilbﬁeﬂg'Rh&étéﬂﬁgrgfofnhﬂQ 8€hdr

substltutE?nsfthg resu in increased bindin St ruct ure-gui ded
site-speci¥i cLRAOFQYENELFE PEpPE is’né*énﬁgrﬁn% grpesaFurer ehe-
di ssection antthepgi a2ebi ig vOktpadL¢i Aol kERBEPLALAL atkkaNschYeLhSead 996,

Bralsted et ing and the elution volume is related in a simple matter
to molecular weight.
[0077}] Affinity Chromatography is a chromatographic pro-
20 cedure that relies on the specific affinity between a
substance to be isolated and a molecule that it can spe-
cifically bind to. This is a receptor-ligand type inter-
action. The column material is synthesised by covalently
coupling one of the binding partners to an insoluble
25 matrix. The column material is them able to specifically
adsorb the gubstance from the solution. Elution occurs by
changing the conditions to those in which binding will
not occur (alter pH, ionic Strength, temperature, etc.).
F. Mutagenesis of Variants
30 [0078] The present invention céﬁtemplates that modifi-
' cation of the affinity of the superantigen for the MHC
class II molecules may decrease the toxicity of the
- superantigen. Thus, the decreased affinity for the MHC
class II molecules results in decreased seroreactivity
35 'or decreased reaction with neutralizing antibodies or
endogenous or preformed antibodies. '




al ., 1996). The techni que provides for the preparation and testing of
sequence variants by introducing one or nore nucleoti deﬁﬁgjgl%]%p%fhanges

into a selpgbsozl¥A. 20 [0084] Site-specific nmutagenesis Lﬁfeﬁs%ﬁﬁﬁ’ﬂ gic
ol i go- nucl eoti de sequences whi ch encode the DNA sequence o0 he 3esi red
mutation, as well as a sufficient nunber of adjacent, unnodified

nucl eotides. In this way, a priner sequerx®e is provided with sufficient

si ze and conplexity to forma stable duplex on both sides of the
del etion |j unc[ﬁwo&rl béisrhggpler STt Witagrnasisy whlh®e nucl eot i des

“in length is pmefleryet] tovinddiahowhd dayikdh sRsirhiesurHet fysi dagof the
junction of t C hej. | t er.ed. 0085]_.The .t echni que typically
enpl oys a bac'?:gerl opﬁggeg ?/lec(%l(r)}% ﬁﬁ:’a?db i"?&g %]rﬁ%%tw d“%]ierfﬂﬁ;e%t 'd and
‘doubl e- st r and@ERSHsmwiele thsyr .amminill i shedilhe-aivactad, mf agendesi,s
include vegt ongtsfdh 25 Jh.ddi3-Jha Egg?ﬁa ; qgﬁ cto re
comercial ly avail ablie aﬁnd t hel rég]u'sgﬁ}tsa_ gelg'%ra )P\ée\/\c/)e‘%éin‘@lvﬁqre[bc}’ t hose
skilled in t h&hgmaesagsug: gt el amapttddiv ¢ terudsye aft isrelgrgaml oyed
in site WO 03/0Q2143nf acentemn 200%1RCHER/ QLS 2x Eih—:f e6idot ide
-nmut agenesi s, which eli mdfnates. the step of trans- ferring the _gene ofl
interest from TPFAGE 5 & ﬁlé@ﬁ‘ied.ger{%oééioq]‘ﬁ? FEngenes Givre wiale dBai ns a
si ngl e- st r andewsowect ahangfesmeht s i o igeards mefy delak edidantete et or,
5 which ipglu i thin..ts _se nce .a sequence encod-_ | the desired
protein o?gge%g)?fl\gré@éc%gﬁtoism%gﬂ |cg‘o-mﬁ’%§ot g’ﬁerﬁﬂ *h Yhé&*desi r ed
mut at ed seques¥estisyttilost ofalkl wimodeamed ]l cok idee asen edltdd vt IDNRhe
si ngl e- strandgd,QNADI gpakaLl i i t egree 10 of
m smat ch when _sgiluect.ieng hybr gioglg.i %% gglr?dlr&%)?los%?&%%tg ohr}sﬁ%la &d pr oduct
" is subjected LFVENKIBS FRer gyt ionz presedethions of. lesde poimpresass |
(Kl enow fragnmaptlebiidersder to conplete the synthesis of the

eterodupl ex is forned, wherein one 15

ot and erbode AL PG Raf ChH: FaLE: BaoSEauBHERIRRALENESCPBAGBRIIS 1 and
bears the deshiedinst atheninghinetbgbeeeisdipl @kivaChOhunbetheF wegd-to
transform apppQpLi al-8 N98Li;uteq individually with the amino acid
alanine so that the effects of losing side-chain inter-
actions can be determined, while minimizing the risk of
20 large-scale perturbations in protein conformation
{(Cunningham et al., 1989).
[0081] 1In recent years, techniques for estimating the
equilibrium constant for ligand binding using minuscule
amounts of protein have been developed (U.S. Patents
25 5,221,605 and 5,238,808). The ability to perform func-
tional assays with small amounts of material can be
exploited to develop highly efficient, in vitro metho-
dologies for the saturation mutagenesis of antibodies.
The inventors bypassed cloning steps by combining PCR
30 mutagenesis with coupled in vitro transcription/trans-
lation for the high throughput generation of protein
mutants. Here, the PCR products are used directly as the
template for the in vitro transcription/translation of
the mutant single chain antibodies. Because of the high
35 efficiency with which all 19 amino acid substitutions can
be generated and analyzed in this way, it is now possible

to perform saturation mutagenesis on numerous residues of




cells, such as E. coli cells, and clones are selected that include
reconbi nant vectors bearing the nutated .20 sequence arrapgen pQMi[00871

Conpr ehensyy @z/pi2i4r mati on on the functional signi- ficance, ‘hﬂjggnation
content of a given residue of protein can best be obtai ned by Saturation

nmut agenesis in which all 19 am no acid substitutions are exam ned. The 25
shortcom ng of this approach is that the hagistics of nmultiresidue
‘saturation mut,agenesis are daunting (Warren et al., 1996, Brown et al.,
11996; Zeng et ‘AICCTefY06:2 BRI Basade fogerikad s dn alitro1995;

Jackson et alscantfi%y sShoidatelorlmutatRRs \WONBWBkeles 9961 dd-ton 30 et
al., 1996). Hgaﬂggds, and possibtﬁyeven t housands, of site specific
mutants nust Be ¢t uditéd V1At GSAIRG SeEHTatdORn e eReed SpPEeYEdesn and

rapi d screeni rg mwipidueitsod Moeh ol siniag Neheewanbunde & fRlstauddu®e -
Patents 5,498, ] Q scriptiyon of  “"wmal k- ,35 t hrough”
nut agenesi % [%%%ﬁ%% ﬁglr%%%g%%g@él glfnc?'l p@’i'rg(ﬁ)e&dﬁﬁt hradion gle

di scl osed i n YeSidpgsekhets rpnlete, 189284 PEOIisgDepediciic2®®; (WD)

03/.002143 PCT/SE2+Y138 326 s+RursR %0 6% ) di 2t o2 882 377,

and 5,789, 166. %go%a] in agaitiong?o t%gg%?ngéggéﬁgggﬁgg%gﬁa te%uiva-
lents that ar &95PbdddEatdsngimibegenasiiac: achAbqtbats retedns setiabbye, t he
pr esent : nventas tabse Q@llaﬂ:ekemodti%h H&%tiv&?:&u%&uéabﬁi’reﬁi Tol-ak seanpounds may
e formulated o, m.mc the key portions of "the superantigen or conjugate
of the pr@ien#aﬁﬁ&eﬁpiSﬁﬁggﬁéﬁ%PoﬁﬁoEﬁﬁs?Vﬁﬁﬁéﬁ Bi?SEé01F§kﬁ§dan

pepti dom neti estivey shteusedpiroteia sabEotmnaer (19) asdehe igongugahes of the

invention and_,shene A ional, eguival epts. [[00901 rtain
'ninetics.thatoﬁi%ﬁgﬁgl%E%ﬁt%hgﬁtéggggPﬁs g%@ nﬁﬁ??fgnant PFF???gEtructure
are descri bedPiRdiBfnson et al. (1993). The underlying rational e behind

the use of 15igpepf i dge PhEBhLESghsakhakithe g&@ifﬁ@ H&E%B%Ssi’é Péﬁtéi- ns
exists chiefly to orient am no aci d S|ﬁe cﬁ INs 1Tn sucha way a ?o
facilitat® noPeRLFaf PRVErAEL| bASL So¥hths dimseetipnaanibedyinaedring

‘antigen. A pepfigeotieiBtitghfid interactions (Wells, 1996, Braisted et
al., 1996). The technique provides for the preparation
and testing of sequence variants by introducing one or
more nucleotide seguence changes into a selected DNA.

20 [0084] site-specific mutagenesis uses specific oligo-
nucleotide sequences which encode the DNA sequence of
-the desired mutation, as well as a sufficient number of
adjacent, unmodified nucleotides. In this way, a primer
sequence is provided with sufficient size and complexity

25 to form a stable duplex on both sides of the deletion
junction being traversed. A primer of about 17 to 25
nucleotides in length is preferred, with about 5 to 10
residues on both sides of the junction of the sequence

. being altered.

30 [0085] The technique typically:employs a bacteriophage
vector that exists in both a single-stranded and double-
stranded form. Vectors useful in site-directed mutage-

- nesis include vectors such as the M13 phage. These phage
vectors are commercially available and their use is

35  generally well known to those skilled in the art. Double-

stranded plasmids are also routinely employed in site-




thus designed to permt nolecular interactions simlar to 20 the natural
nol ecul e. [0091] Some successful applications of the peptide mpetic
concept haye osoygsed on minmetics of j3-turns within prot 9@ %Q are
known to be highly antigenic. Likely n-turn structure wt |n a p&lypeptlde
can be pre 25 dicted by conputer-based al gorithns, as discussed herein.

Once the conponent am no acids of the turpsare determn- ed, mnetics can
be constructed,to achjeve a sim|ar spa- tial orientation of the essenti al

el ements of t HELESA T REeRsEl Hhaltieh 33 irgaedesotier sispr odc haenisave
f ocused on thefemm_aj t&:@lgene rag tmﬂje&@sfﬂ Cf&oﬁprat PHARO Ry Af S1BSAS

attractive str tes for r I n blologlcally active confor-
mati ons t hat r{IHGBGcI, t hél J??é'sﬂn@s £3 EagF& & Rsnglgrehrapdge,
(1998). A strustaiced, st mie]tﬂmttmp;m:a:mdrso 035 abeloritleist-gaaidedy veenser, ved

[0 certai nst oKyl 9 8MWldeq (AN ATNQAELIS, Sl & and gl o

perm ssive for nutation osed o
Decenber 2005 ingotysy GEEisPOROSEI2Y O0r188n2TEic. allphentel B biidged in t he

i nterior corenmbﬂgaﬂ%aéﬁﬁﬂﬂmeﬁ'H&%%anboggé]d@%& B'mhﬁg@%ﬁbﬁgﬁﬁgﬁﬁeD_an1no

m m cked successf IIy Sing cyclic L-pentapepti es an
acids 5 (Vélﬁ?ﬁ&%@ %% v Prepeyreda 46, thehaphassdrdewish. thegedpgieport

on bicyclic tsitpeptiedeDNa mapa\tarca@ntuw:akhﬁgughag aEEBﬁﬁ'&t LB dé@?@é]

Met hods f 5 g% ragln pe%@ ﬁi gcturgs haé n disclosed ih the art.
For exanplé pRaPREHX ™ 404y 8YRrd FS@E&OPnCBn§1tPQF§ﬂt§he

5, 446, 128; 5, hybridﬁzeﬁ,&¢©d&3ﬁ iandubj868ed8do DRRSPSlghevetungs render
the peptide o [ re_t her y o] ncrease resi stance
proteol ytic d%&%gﬁggl%Hggsgf %esggéﬁ péﬁgg as?mé gieFﬁWr ﬁ@ﬁmﬁﬂﬁ}fbﬂrteen
menbered 15 rpﬁ§e§tﬁ@c?@ﬁ@%eﬁﬁetﬂﬁseynde$1$0@95thh®mhbd51anbgan£mgt|ng

confornatlonagkyaﬁgst@hgged Hgggrgaﬁg§e§ng§1§5§mgglg@gsgégg gﬁérlbed for

exanple, in U 'S Patents 5, eta- turns
permt c ge8t§PB@ SBESFrFUERPSORL EhBAL Ranimgtated sequence, and the

second strand bears the desired mutation. This hetero-
duplex vector is then used to transform appropriate host
cells, such as E. coli cells, and clones are selected
that include recombinant vectors bearing the mutated
20 sequence arrangement,
[0087] Comprehensive information on the functional signi-
ficance and information content of a given residue of
protein can best be obtained by saturation mutagenesis in
which all 19 amino acid substitutions are examined. The
25 shortcoming of this approach is that the logistics of
multiresidue saturation mutagenesis are daunting (Warren
et al., 1996, Brown et al., 1996; Zeng et al., 1996;
Burton and Barbas, 1994; Yelton et al., 1995; Jackson et
_ al., 1995; Shoxt et al., 1995;_W0ng et al., 1996; Hilton
30 et al., 1996). Hundreds, and possibly even thousands, of
gite specific mutants must be studied. However, improved
techniques make production and rapid screening of mutants
- much more straightforward. See also, U.S. Patents
5,798,208 and 5,830,650, for a description of “walk-
35 through” mutagenesis.
HWSS] Other methods of site-directed mutagenesis
are disclosed in U.S. Patents 5,220,007; 5,284,760;




20 changes in correspondi ng backbone conformation, and have appropriate
termni for incorporation into peptides by standard sy ﬁggh%r Bgcedures.
Qt her typego®bofetic turns include reverse and ganma ngglgs Yﬁgse turn
m metics are disclosed in U S. Patents 5,475,085 and 25 5, Fﬁ) , and
gamma turn mnetics are described in US Patents 5,672,681 and 5, 674, 976.
G Expression of the Superantigens [0096] 2Ehe present invention also
i nvol ves the use of _expression vectors and host cells. These expression 30
vectors, whi ctP iy D et i 878 1 P -S8f iddried 15350677 it &nd t he nucl ei ¢
aci d sequence mf7gheieonj ugates, are introduced or transformed into host
cells to prod he __conjugates of the present inventiaon. [0097] Host
cells can be g@ﬁ%hich}ﬁi JﬁﬁbF@Ht®§ PACGPILEE L SLRCE L ePEYA¥VRd
sequences and letpre sshape ptiad garcafudeil usires anit sgevesiiisotednti bo@ect i on of
nucl ei ¢ ackd | t host cell .can be affected by calcium
phosphat e DZ?%#%%%%%%ﬁgﬂk&b %%Fb%%ff?“ﬁcﬂF§' PEE1 SfBC°P¥§W?ﬂ§GFion
DEAE- dext r an ridditatsdigrugtansildot isami laragsmpouedtsi oay ibec formudeatiedn to
cationic |ipi G i =y fa . ele N , L ian,
scrape | oadi ng, mﬁgia?élkif‘efsitléie{:ﬁ?ﬁrﬁﬁtg uct i%gn}:?llen%g%%?%%%%ﬁgglt r?tér; %%%S%%%g% Such 5
met hods are d&¥ctilfe PLIPRNY YERFRRd Sashr soappundanuabhdchsmely e Davi s,
et al ., BASI CthrddPBdry iMIEGr AR RhOLBEYuse4986) tard «gaabrankeret al .,
: NCLECULAF&&LON— ENG: A LABORATOR} NUAL, 2nd Ed., Cold Spring Harbor

Labor at ory° Pr &8s PGP apgats SHerb bhe RYent1989andy 0hepgss) 2Repr 8%Ent at i ve
exanpl es of agpnopriicaizd leostivedkehss.i ncl ude bacterial cells, such as
strept ococci, hy Q- Cl .col | trepto es and Bacillus,subtilis
cel |'s; fungaﬂﬁ%@fls?ggﬁgggagigggé gcép?g Qﬁﬁlgg%i?ﬂ?PPﬁsogeP¥gFelFnsect
cell's such assbeesciphyl ang? temtispydepracauskatsd debbsibadi tml JeRhksnsuch
as CHO CCS, Ihlayg C38o33T3rneBi#lae293: 880, BOWBRAME! BORIRGCELLSuol! of
Cancer treatnent [Q099] In the present”invention, a supérantigen s con-
jugat ed tt° anPERELFGIYIBEtdCEr AgnEhetobhanpartidedyackbone ofirpgectands

. destroy canceexgellks chiednp! s etieABClhino acid side chains in such a

way as to facilitate molecular interactions, such as
those of antibody and/or antigen. A peptide mimetic is
thus designed to permit molecular interactions similar to

20 the natural molecule.

[0091] Some successful applications of the peptide
mimetic concept have focused'on mimetics of PB-turns
within proteins, which are known to be highly antigenic.
Likely B-turn structure within a polypeptide can be pre-

25 dicted by computer-based algorithms, as discussed herein.
Once the component amino acids of the turn are determin-
ed, mimetics can be constructed to achieve a similar spa-
tial orientation of the esséntial elements of the amino
acid gide chains.

30 [0092] Other approaches have focused on the use of small,
multidisulfide-containing proteins as attractive struc-
tural templates for producing biologically active confor-
mations that mimic the binding sites of large proteins.
Vita et al. (1998). A structural motif that appears to

35 be evolutionarily conserved in certain toxins is small
(30-40 aminoc acids), stable, and high permissive for

mutation. This motif is composed of a beta sheet and an




i nclude, but are not limted to lung, breast, colon, kidney, pancreatic,
ovarian, stomach, cervix and prostate cancer. [00100] '6'be9em% r%dg)iect of the

pr esent |rwgr¢§,q,&ﬁ43the tumor 25 cell nust bear sone narke 5@/0%]%8
anenable to targeting, 1i.e., is not present on the ngj orlty 0

cells. Many tunor markers exist and any of these may be suitable for
targeting in.the context of the present imwention. Speci- fic targets of
the present invention include antibodies. 30 The antibodies that are

cont enpl at ed iF-ERR BRbieRridgrttiBi-indrrigutcene hotthyed hdulo t he
Fab frag- rrentflcEQ@J’rpl es of the Fab fragrrent i nclude C215Fab or 5T4Fab. In

addition to F t unor. i ncl ude, car ci noenbryoni c
antigen, prost P%ﬁ g%? ?@%‘fnﬁ% }t?evr‘? I?]thqu‘rﬁ?r SHcsEssfdd Yant i gen,
f et alnbant i gen,using csycrﬂasce Iﬁ-gﬁ})tam@g,dérag%rgﬂ tHIMeGwiSialndariew s ds
Decenber 2Q05 14 1 Ant i MucA, AP,
est rogen rgcep vg%a%%l n§ rlgl-ep or’, 2 ity W% E'[%ﬁﬁ] Ano@‘r?@?
aspect of the mmton e g loie |t¥;f3tpﬁprs'€16£arwmuhrmwesism1mam ngrduadiecul e
as an agent, dPYE L - S ferably in conjunction with another agent,

such as for e)iﬁgﬂl a cytokl nes such as for exargple IL-2, I1L-4, IL--12,
GM CSF, t unor osMettindso foy waseratdng Ansed fichetaucandegamaue FA2K

and ot her cyt Mdgie dinallegid an aiRimekite richam fﬁl(ér N YFR-B iR 1,
M P-1| beta, .MCP-.1, 1.0 RANT or a growh factor such _as for exanple

CFLT3 | gafd. PR Gnats %ﬁq‘?%s&% h&atEHFg R éd % d2BHe  conj ugat e
of the present5,|'7rl\ﬂe,r3431n 584340 8 3R ; staerdec$ mearlsziadjm‘e&@tg Isl&,m@mh:@@t: on
with the conj t n i Dvel nt.i_on. 10 O rtic Lar.
cyt oki ne conté rrp ate I}ehr%e%sg%i%noﬁ Ilijg S fPTE \F%‘ﬁﬁ“ﬁ‘ﬁf]lys %ﬁgﬁ
derivative hav&cgssae ugsdidgbpndse tgamomemw@l@aldegmldwtupnof Stilxe nat [ ve
L2 Interlewar? Wilevdl, el bpidesionaled oL oell Oruthy bactor 1.

is ahlghlg praficient inducer eration i'S a growh
factor fol>al Irléﬁbﬁm%r@ﬁsaéﬁ dmo}@ﬁﬁ@eyt es. IL-2 is an antigen
i ndependent  |pogsi5i f evethodsl #eiofehbabti RgUEssroehhtE¥aLE 1P PEEESSLRBY

beta turns and beta bulges are described, for example, in
U.S. Patents 5,440,013; 5,618,914; and 5,670,155. Beta-
turns permit changed side substituents without having

20 changes in corresponding backbone conformation, and have
appropriate termini for incorporation into peptides by
standard synthesis procedures. Other types of mimetic
turns include reverse and gamma turng. Reverse turn
mimetics are disclosed in U.S. Patents 5,475,085 and

25 5,929,237, and gamma turn mimetics are desgcribed in US
Patents 5,672,681 and 5,674,976,

G. Expression of the Superantigens

[0096] The present invention also involves the use of

_ expression vectors and host cells. These expression

30 vectors, which have been genetically engineered to con-
tain the nucleic acid sequence of the conjugates, are
introduced or transformed into host cells to produce the
conjugates of the present invention.
[0097] Host cells can be genetically engineered to incor--

35 porate nucleic acid sequences and express peptides of the
present invention. Introduction of nucleic acid sequences
into the host cell can be affected by calcium phosphate




inresting cells and thus allows clonal expansion of activated
T-1ynmphocytes. Since freshly isolated | eukemc 25 cells §b§gm g Kete 1L2

and respo L2 may function as an autocrine growth no at or

t hese cel ﬁgoégpdégﬁs of worsening ATL. 1L2 al so pronotes tHfe/30 HP]r P%r at| on
of ‘activated B-cells although this requires the presence of add| tional
factors, for exanple, 1L4 In vitro IL2 algg 30 stinmulates the growh of

ol i godendroglial cells. Due to its effects on T-cells and B-cells 1L2 is a
central regu- UrarstesttionuiEnesimnses nadiaied playsfeadlon,i mratmt;i

- I nfl ammat or y yLa6td,on %@ e lLapce. IL-2
stinul ates the syn:dﬁgs?ﬂsldg?)ﬁ% Pﬁi %‘lﬁﬁerl cihgr Qlirq)euekocy ?s an&l al so
i nduces the s&@%tish 6 eqngporanmnn Sd%¢ﬂ¥? n, Tise dapgu dioiagi ngf, t he

secretion of Haqm@tqncdalnt@admta% ARAC RN el leett)ﬁo'd'% t%ﬁcﬁ
December 2 05 /0021 PCT/ 8%22/01188 30 expansion of

(1 ynphoki n d 39 PR fB SYamcs @héamrﬁt%t ors
responsible fumnmbﬂs a@hdhﬂay‘nﬁmmWI&mzwﬂ |, L2agre0 @8 o it eonkeenn! at ed

that the pres n 5.b nls ered tq a ient that is
suf feri ng fro%’a&cgﬁ\é}g@dgg a c?l)l éﬂ%a% i% ag?Lhei m%%ﬁpyfer-
ed to the pat L&t F%sLaBDIRérI‘@@é’uMAMJIAIIy Qﬁﬁed&t’ﬁ veCaﬁ:dqur:L@lg #arbowunt t hat
results in treabEeato2f, b&%s%a“%%ﬁglors& 'nlé;e%%% aédmN“'ySt r(ﬁé}g%ﬁp"f the

conjugate may be via a 10 par énter i men route | ary
al i ment ar3® r P8k | R@Pﬁaéenbattlérﬁeeﬁémpllﬁm pédapyropa:nateeboat cells

subl i ngual andnbuceal babxerdhkar keldLeNkaLal sk08ESEpLbRELYGE, s?%hgiﬁ not
limted to |ntraBer|toneaI, intra- venous, sub cutaﬁeous i ntra ar

i ntradermal, CREF% 18-t GRdLal SLXRBEPRYFEFa580 BACLIES PHEtAdE6UEREAR;
Conposi tions F0AE82] cémescoarnehnds gtakhecpneseahdi agpeﬁngmlﬁaycems,

enpl oyed al on C unct th ot C such as_therapeutic
conpounds. 9?88&5 e$25 Bﬁgb FPEQPQ%E?WS aPaaﬁPQdPBFeFﬁJE%?able use
i ncl ude thEerl Celéqueensmsbl ueﬂaaas sauti/ ee GHOpeCOBoNHeLaf ocmmfzat BOBS

ncl uding sesgAg Obbs BEANHb.EL! maRdhBha BEYEQUS Propylene glycol ; and/or

sterile powders for t
II Cancer treatment

[0099] 1In the present invention, a superantigen is con-
jugated to an antibédy or a fragment of an antibody to
20 target and destroy cancer cells. Examples of cancer
include, but are not limited to lung, breast, colon,
kidney, pancreatic, ovarian, stomach, cervix and prostate
cancer. ‘
[00100] In one aspect of the present invention, the tumor
25 cell must bear some marker that is amenable to targeting,
| i.e., is not present on the majority of other cells. Many
‘tumor markers exist and any of these may be suitable for
targeting in the context of the present invention. Speci-
fic targets of the present invention include antibodies.
30 The antibodies that are contemplated in the present
invention include, but are not limited to the Fab frag-
ment. Examples of the Fab fragment include C215Fab or
" 5T4Fab. In addition to Fab, other common tumor markers
include carcincembryonic antigen, prostate specific anti-
35 gen, urinary tumor associated antigen, fetal antigen,
_ tyrosinase (p97), gp68, TAG-72, HMFG, Sialyl Lewis




ext enpor aneous preparation of sterile injectable solu 25 tions and/or
di spersions. in all cases the formmust be sterile and/gg nl};{)%}[zt)g?-fl uid to

t he extentyly y syringability exists. It nust be stapl e under the
condi - ti ovr‘#s)rag@oz?r@uf acture and/or storage and/or nust be PrESEQEIEE

agai nst the contam nating action of mcroorga 30 nisns, such as bacteria
and/or fungi. [00106] Sol utions of the ackigve conmpounds as free base
and/.or pharmacol ogi cally acceptable salts can be prepar- ed in water

sui tably m xed\Wiiderny dHdfactMmB, RIAP asstrymdraox yeaptors! |ldndsen

Di spersi ons cap&mQ.Pe éir]@g?raqg% ?Iig | glycerol, liquid polyethylene
gl ycol s, and/ci ] i(t'ur'es t hereof "and/or in oils. Under ordinary conditions
of 6 Decenber é%ﬁ}é WO G300 2EPE PCPESESE Presend] inyventdige ddler ugse,

these prepar atdrOism@oR ad i INESRY motdlduie & I%ﬁ‘é%}@né,h%xgrnﬁﬁ‘éh#}%u f
e for-

m cr oor ganLs 107]) The conjugate ,of the present Invention ca

mul at ed i n%o”;fee%%géfsi &?qjﬁlnéJtr'?'giﬂ PR ER epeshega Bgedmsuah as for

Phar maceut i caldxprmapdesptealilye dalnes suttl wde fidie eagingh1addir, -t ,onrsal ts (formed
with the free anno UPRs. of the pro- tein). and/or \which are formed with

i nor gani ¢ aci (E' Sll%(fh%Ma).S, f’ortuéﬂfgrrrpeéj,r e GENSFiC 15‘&‘]"/’%?”6’9556&6’ i

acids, and/ oPedidch gy Airmeac iFde Kasnac etther oyalokd net andoge,; & 0

mendel i ¢, andidleridh nd letiorSald JOEIRAI firbhd | 185 18REbOXYlLEdn0upS can
al so be derived frominorgani c bases stch as, fdr éxanple, ’soglpum’

pot assi untC an®BHiTER, dd-8icioum? arersh factpe Byghorisdéor emdmmpilesFLA3

organi ¢ bases ligendsophepyiamules ihy Ml RKLAE Rty BESkbik ﬂgatea%éi Bfeld

and/or the like. .In ern% u3|n% ggptlde t herapeutics "~as active _

i ngredients, CREIEEERR0LSg pyegenp,iaReatigngey, agninisgeredoge an

4,599, 231; 4, 3691230 4;15@6111533511:iandiaxﬁzth4t558c$ﬁ9ugaeého'tEnﬁﬁépPEébéﬁt

herei n by refghggﬁ%ionnay be used. 20 [00108] The carrier can also be a

sol vent and/ or ‘di'spér-""si on nmedi um contai ni ng, for exanple, water, ethanol

pol yol (fby elidflle, Ogkyperblicupaopyyeokigéycohtemptiabed Eoguiude in

pol yet hyl ene ghxcglesaRe/ 95 LRE:LLKeY, i Lable. mi : reof ., and/ or

vegetable oil s, Tﬁeesroper ESHFﬁé?d?%nggngﬁegn%?%}g%gégé ngeeggﬁ%Pe, by
tially the same biological activity of the native IL2.

t he use of
: Interleukin-2 (IL-2), originally designated T-cell growth
factor I, is a highly proficient inducer of T-cell proli-
20 feration and is a growth factor for all subpopulations of
- T-lymphocytes. IL-2 is an antigen independent
proliferation factor that induces cell cycle progression
) in resting cells and thus allows clonal expansion of
activated T-lymphocytes. Since freshly isolated leukemic
25 cells also secrete IL2 and respond to it IL2 may function
as an autocrine growth modulator for these cells capable
of worsening ATL. IL2 also promotes the proiiferation of
activated B-cells although this requires the pregence of
, additional factors, for example, IL4 . In vitro IL2 also
30 stimulates the growth of oligodendroglial cells. Due to
its effects on T-cells and B-cells IL2 is a central regu-
‘lator of immune responses. It also plays a role in anti-
- inflammatory reactions, in hematopeiegis and in tumor
surveillance. IL-2 stimulates the synthesis of IFN-y in
35 peripheral leukocytes and also induces the secretion of
' IL-1 , TNF-a and TNF-B. The induction of the secretion
of tumoricidal cytcokines, apart from the activity in the




a coating, such as lecithin, by the maintenance of the required particle
size in the case of.dispersion and/or by the use of sur%?mqut? The
preventloqyﬁhy&ﬂﬁsactlon of m croorgani sms can be broug 6 various
anti 30 bacterial ~and/or antifungal agents, for exanple, JEESE2Q

chl or obut anol, phenol, sorbic acid, thinmerosal, and/or the li ke. In many
cases, it wll be preferable to |nclude b%OtOﬂIC agents, for exanple,
sugars and/or sodium chloride. Prolonged absorption of the injectable 35
conposi ti ons cxPays dnrowghtLAdb el Ip, t(tie_gmmkmet—ta@tlcmﬁmlldulm of agent S

del ayi ng absorgjiq / or, eI t|n
Decenber 2005CQ§0 3/oozfﬁéﬁ%%#$%§5%%g%%ghq%gRﬂﬁ%% éFﬁFé F%' able
sol utions ar e PHEFATRE BELIHEN §dr dili2ng t he active conpounds in the
required anounoe108p e P RARERIE reel \t?l'&tt theh p!%%bﬁlts ?tfvehfegtogtt hey

i ngredi ent egumer ted above, as reqU|re fy

sterilizatTon: YSFergds h&y § SRS igng ﬁlhélt P& syfFprimeodFemt i ng t he
vari ous stﬁr|bam@exacnxeepnduyﬁeﬁﬁeﬁWe @&%@a@eﬁtth|%n&@%&CEEMMﬁr%Qer~
contains the iC ersi on nmedi_um and/ or  the Lequire qt her ingre-
di ent s frontthos% eﬁ%he A AF D aTe 2 FHYRE I3 Ys £ELRTEAVE aﬁ@%%@rs f or
t he preparati oF e stmoninte thajteceshbllés dal ttreansenthefpiikecaadageblods of
preparation agggehaguu I3 Lor S e- ' e es..which yield
a powder of thesgbt%VegFﬁﬁ¥e ?§%?q8 u‘sjffaritej:kZa %Eﬁh% %gggg%eg |n8red|ent
froma pr%@loH§F§n§ﬁéﬁﬁl@rfﬁﬂﬂ@ﬁééary §@Mﬁﬁ|oﬂxem9ﬂeey altimeptepyr at i on of
nore, and/or hkogkky, 1n@gﬂeentbetegr%0hetlQﬁﬁltgﬁ ebrseallnteegaan Is also

con- tenpl ated, ﬁhergﬁé of DMBO as solvent is enviSione fo result
in extrenely Fipid Hccaé| | PEENRG2KYgRATEBREEALr APHEAS of t he

active agent51hcladeaabhtaeea nd@ [(0A1t6H bBoanterpubatbas1S0kiuki-gns will
‘be adm nistered_ in a atlb e with the do sa e for | ati on and/ or

in such anount ~88 T4 FHeF3§88F| r |y EFAEEEFY arThenF pder@par i dRETEre
~easi |y advA ni steprdlinandvanteayastullasage forns, such as the type of
injectable sol uti Onszﬂfscfhgfﬁagéuéi’é’é{f  cibod ¥ §! ease capsul es and/ or

‘the Ilke can also be e
[00104] The compounds of the present invention may be

employed alone or in conjunction with other compounds,
such as therapeutic compounds.

20 [00105] The pharmaceutical forms suitable for injectable
use include sterile aqueous solutions and/or dispersions;
formulations including sesame oil, peanut oil and/or
aqueous propylene glycol; and/or sterile powders for the
extemporaneous preparation of sterile injectable solu-

25 tions and/or dispersions. In all cases the form must be
sterile and/or must be fluid to the extent that easy
syringability exists. It must be stable undei the condi-
tions of manufacture and/or storage and/or must be pre-
served against the contamlnatlng action of mlcroorga-

30 nisms, such as bacteria and/or fungi. '
[00106] Solutions of the active compounds as free base
and/or pharmacologically acceptable salts can be prepar-
ed in water suitably mixed with a surfactant, such as
hydroxypropylcellulose. Dispersions can also be prepared

35 in glycerol, liquid polyethylene glycols, and/or mixtures

thereof and/or in oils. Under ordinary conditions of




[00111] For parenteral adm nistration in an aqueous solu- tion, for

exanpl e, the solution should be suitably buf- fered if ngces %rxmgnd/or t he

l'iquid di l\ygpbedzisst ren 30 dered isotonic wth suf fi ci ent. sal i ne and/ or
wR iz

gl ucose. ese particul ar aqueous solutions are especi all l e for

i ntravenous, intranuscul ar, subcutaneous and/or intraperitoneal

adninistration. In this connection, ste- nriyl e aqueous nedi a which can be

enpl oyed wil | be known to 35 those of skill in the art in light of the
present di scl GtpIe i/ Bxams o these dusaperaddding t;@rdiésisola/gdrdsrer}_— m
of isotonic Nagltsal Wd Grandlion /i 'tgkl%wtqﬂﬂf!ﬁﬂr&&ﬁ% decenber 2005

WO 03/ 002143 P 4 02/ 01188 33 égypodernocly5|s fIU|d'and/or injected at

t he _proposed €’ of hf%ﬁ%"ﬂo}rgat(es fide Erasse, InveRtigroras Pisafa-

33??$§?Lnsche "Esﬁﬁjhﬂa“dliggil sxﬂq%ﬁfﬂggﬁen /Qﬁgh thgﬁégﬁg%??ggngf

tho mofnel v cfis;é?izf;mfﬁﬁm it

I n any even 2] @it ] g =) heS ct.

[001121 The agid G Agatg spd/ b r-.. A0, nmul, ed thin a
e ! out e%b%@%pbﬁfo IRAG G

t herapeutic mxture to conprlse X5 or
~about 0.001 t&50. fox Ieagicdes, ﬁ?ar/omhlamm a@dy oo phogrhndfior aeids ,about

10 m || i g1 ams ) GOsRcMNd:0ante: Midd Bls® MRRGE CARAALE0 geaduini stered.
15 [00113; In agg%élon to the c%éuoun s fornulatéd for paren- teral
admi ni strafi of® s Y Xy EhGud 1 kent Fadisi Egraed widhothentresuscul ar

i njection, Othambph@ﬂﬁgﬁeupbcahhyal@@Cb@t@EE@VE@VEththBQ%angcgbasEleets
and/ or . ot her i ds f%g oral gnlnlstratlon gosomal fornul ations; 20

time rel ease EapsufEs; “SKdFEP RAY oﬁﬁg?uﬁorﬁpgﬁﬁgéHPP y 2SR UM, € ng
cremes. 10011¢iumneandyoal§ermse h&ﬁabxidbﬂtlaﬁé/amdéQCthkgﬁﬁlc Bakesol s

Bdueous S0l ut Font "dBEPEREaER  LIE ARk TandB8E i B e IR R PoR Rt Bk e

drops and}tor a§§/§¥sthﬁa§akesoﬂatﬁeﬁﬁsapé psépar pdpsddehaherhpypuaies

simlar in negy EEEROE! $nhPeARsALsSCEREt LBRANCEOGT8E 1. 5. patents

' ' 4,608,251; 4,601,903; 4,599,231; 4,599,230; 4,596,792;
and/or 4,578,770, each incorporated herein by reference,

. may be used.

20 [00108] The carrier can also be a solvent and/or disper-
sion medium containing, for example, water, ethanol,
polyol (for example, glycerol, propylene glycol, and/or
liguid polyethylene glycol, and/or the like), suitable
mixtures thereof, and/or vegetable oils. The proper

25 fluidity can be maintained, for example, by the use of
a coating, such as lecithin, by the maintenance of the
required particle sigze in the case of dispefsion and/or
by the use of surfactants. The prevention of the action
of microorganisms can be brought about by various anti-

30 bacterial and/or antifungal agents, for example, para-
bens, chlorobutanol, phenol, sorbic acid, thimerosal,
and/or the like. In many cases, it will be preferable

- to include isotonic agents, for example, sugars and/or
sodium chloride. Prolonged absorption of the injectable

35 compositions can be brought about by the use in the
compositions of agents delaying absorption, Ffor example,
aluminum monostearate and/or gelatin.




normal ciliary action is naintained. Thus, the agueous nasal solutions
usual ly are isotonic and/or slightly 30 buffered to mai %tﬁe'gbgrﬂﬁ()f 5.5 to

6.5. In adghlkmpie; antimcrobial preservatives, simlar t
opht hal m ¢ preparations, -and/or appropriate drug stabi - %g’fnﬁiqw red,

may be included in the formul ation. Various commercial nasal preparations
are known and/or 35 include, for exanple, zantibiotics and/or antihistam nes
and/ or are used for asthma prophylaxis. 6 Decenber 2005 WO 03/002143

PCT/ SE02/ 011840819 ][@%ileﬁdmjﬁqtﬁbllef spiukathensrehprhparedsbit abl e for

other nodes ofnftdfﬂgmx%ttrﬁg hd DRUYR VRgRRhISURROShE E»%%?&eé”%(a%nt

pessaries. A rect %%pessary and/ or _suppo- sitory may al 50
Supposi t ori es dt & GBSFGWﬁ§toWlF§rV§€§OW€|Qﬁt§h§néﬁbﬁrshapes

usual | 'y nedlcamxgnﬁﬂldﬁﬂs|emnmémam@ﬂ ab@v@heagegbathgagl@glggqggrb he
urethra. A,__t)tefl q:s%rtd g: pp%]'(scl Lori §s sofﬁﬁg and/ or di ssolve in
the cavity £1 didd® e 2P - s FERGLRLGY Y e lsP?ﬁSFPPSnQFebPHIérS
and/ or -carri emmbyolmwnp@e:atﬁmg ekanpkeiopsl gakkyleredghyeole and/ or
tri- glycerid itari med. fr

cont ai ni ng thgigg%:a\cl% | lr%&?%l e% Sl%%"rt[[?g Qghléiof Whﬂ)cg 098§T65}5 Eﬁ%f erably
| 0-2% [00116Pa&i& disperrdoromeding add/ gmhhﬁorﬁquhyeérrpthgﬂdmgﬁw

exci pi ents anlE@kseEQﬂﬁJ%ho@@aéﬂﬁ%ﬁﬂatﬁélaEB@QeSIﬁf Pgaeﬁbéogf Lagt ose,

st arch, lgne& ﬂm stearate, sodium saccharine magnesi um
car bonat e-&ndFdr-St REWIErRe foFhéke ESﬁEéé‘?H@ﬁsO?aﬁﬁe?héGféﬁh@@tabbﬁﬂ utions,

suspensi ons, tabuetsnspi khe, pﬁ”@ﬁ&ﬂ!r@d métlﬁbéb nggl ﬁ?éﬁéﬁ&t@@nf&&@m ations
nent s har naceut i cal

and/ or powder ai n def.ined_.e

conposi ti ons &hFPﬂ ﬁ%yﬁgg gﬁd/PﬁeFFea??u@ﬁylﬂﬂdV%?ﬂﬁégvﬁ?I%%+%héﬁ¥%4@
carrier, and/ erpowdey miythe entlivsetingnefbedt apthioranpf sdaheldngel atin
capsul e, and/ ed into.tablets n r they may be
i ncor por at ed %?%ggﬁygaﬁrga%% 9?%%@% % PYREL L biy i%?r%}%T9+ﬁ ?Eﬁiutlc
“admi ni st rdgt i ofP1théchcEhesecE onBbanBsepayabion nebrporas eandi¢h lebahlient s
and/or used bBnbBALEAEENOELINEEShEPES t@DLELS. 1 MUCSR] of aPL 65y o4 T OSheS.

capsul es, eliélrs uapen5|ons syrups, wafers,
emplat where the use of DMSO as solvent is envisioned

to result in extremely rapid penetration, delivering high
concentrations of the active agents to a small area.

20 J00110] Upon formulation, solutions will be administered
in a manner compatible with the dosage formulation and/or
in such amount as is therapeutically effective. The for-

.mulations are easily administered in a variety of dosage
forms, such as the type of injectable solutions degcribed

25 above, but drug release capsules and/or the like can also
be employed. |
[00111] For parenteral administration in an aQueous solu-

.tion, for example, the solution should be suitably buf-
fered if necessary and/or the liquid diluent first ren-

30 dered isotonic with sufficient saline and/or glucose.
These particular agueous solutions are especially suit-
able for intravenous, intramuscular, subcutaneous and/or

- intraperitoneal administration. In this connection, ste-
rile aqueous media which can be employed will be known to

35 those of skill in the art in light of the present disclo-
sure. For example, one dosage could be dissolved in 1 ml
of isotonic NaCl solution and/or either added to 1000 ml




30 and/or the like. Such conpositions and/or preparations should contain
at least 0.1% of active conpound. The percentage of thq”ﬁggﬁgéb6§ons

and/ or prep@udbdaes My, of course, be varied and/or ]QQQ&ﬁ ly be
between about 2 to about 75% of the weight of the unlt an /orlgggé

preferably between 25-60% The anpbunt of active conpounds in such

t herapeutically useful conpositions is sugh that a suitable dosage wll be
obt ai ned. 6 Decenber 2005 WD 03/ 002143 PCT/ SE02/ 01188 35 [00117] The
‘tablets, troch¥sAdeEmEisiediaig and/ee DRetrey & $decompRPASAhe

following: a Windelf s MidMod  AGRKAHI e@;%ﬂ@l@,, @'@{reﬂﬁﬁ-@rt%ﬂsa@ﬁé%a-
gel atin; exci- |ent§t§$uch as db%%'cgéglphosp ate; di'si ntegrating 5
agent, such a$ & Bt oy gPages &P35 &Haﬁoﬁngﬁ@rllke a
| ubri cant, sudﬁ7@slﬁagneswhmmshﬁmeMUipn andﬂaeageswaeue@b&gs@g@mny such as
sucrose, |actoge ar, d/ o | ayoring agent,
such as p%ppernlnt@%F%Haéﬁ%ﬁ§%§#%?ggﬁdggl %cﬁgﬁrﬁuPP§95u €189 ng. when
the dosage unﬁﬁeﬁ@ﬁﬁl|§T@1@&ﬁ§ﬁmeraﬂpom&ybéenforaadmlnmsaddttonnwibl
material s of the ah0wRdiPe dei ekt @h%aggb%ar\r@waas@ ket ppierials may
nmodi

be present as, %g ngs and/or to ot herw he physical” Torm of
‘the dosage uni lﬁ&ﬁ“@ﬁsﬁ%ﬁE@Cttablets pills, and/or 15 capsul es may be

coated with s, T&@gabtamé/@bn?qgateAan§Ybypa§én€§lmhy pays&pntain the

active ¢ ound u as a,sweetenin ent net and/ or
pr opyl paraben&™ ig% §r FvgzerﬁpﬁyﬁlgnﬁgﬁFu??a§8rFﬁ@Préﬁﬁh as cherry

?ndIO{ or angeabbatop.. 02@1[&6118p mﬁlﬁégtamﬂ e?hdﬂbﬁeabSuttbeOU§et@B I|p|d
ormul a- tiong an ap is ted for the intro- ductio
of a conjugatéfgrggggﬁQQQR%ﬁdﬁgg?éeneb§ﬁ gté ?ﬁﬁlﬁﬁ?ﬂgﬁ?ﬁﬁ%
wi | d-type andi8rmahiigsases pe@-dpaesandﬁon hostMubti§1e250$6@1dQ¢ also

Nanocapsul es ggnagﬁgﬁgghggegntrap conpounds in a stable and/or
reprodu0|ble ide effects due to intracellular polynmeric 7

To_avoi
over | oadi‘iy ﬁﬁ%%ﬁhl?FaﬁﬁﬁétlﬁﬁrF?cF%§ temReEnes otpemelated Hhiowardre
desi gned usi ngerad! yemEaiablattenbesdenr agednt PayeNOus Bi pdess Ak el 30

ponaIkyI cyanog?0¥lln rafus uE5£C£§§eégfén?Egéhéggggarmaceutlcally
acceptable forms include, e.g., tablete and/or other
solids for oral administration; liposomal formulations;
-~ 20 time release capsules; and/or any other form currently
used, including cremes.
[00114] One may also use nasal solutions and/or sprays,
aerosols and/or inhalants in the present invention. Nasal
solutions are usually aqueous solutions designed to be
25 administered to the nasal passages in drops and/or
sprays. Nasal solutions are prepared so that they are
similar in many respects to nasal secretioné, so that
normal ciliary action is maintained. Thus, the agqueous
_ nasal solutions usually are isotonic and/or slightly
30 buffered to maintain a pH of 5.5 to 6.5. In addition,
antimicrobial preservatives, similar to those used in
ophthalmic preparations, and/or appropriate drug stabi-
lisers, if required, may be included in the formulation.
| Various commercial nasal preparations are known and/or
35 include, for example, antibiotics and/or antlhlstamlnes

and/or are used for asthma prophylaxis.




requi renents are contenplated for use in the present invention, and/or
such particles may be easily made. [001201 In an enbodi gpat. .0k 2dd3e

i nventi on,wé igopesy Ugate may be associated with a |ipid. ates
associated 35 w t‘fi}J a lipid may be encapsulated in the aque%_ s@%@@ég

a liposone, interspersed within the lipid bilayer of a 1iposone, attached
to a |iposone via a |inking nolecule WO 03/42002143 6 Decenber 2005
PCT/ SE02/ 01188 _36 that is associated with both the |iposone and the

ol i go. - nucl ed®§lds] ésididgsaal formilsédeoms dums easd spittakde Ifogosone,

di spersed in a;ta%@mﬂdabs:qm M 1RG A rdBich idERE Wddial 'dﬁpgzoﬁwb' ned
with a lipid, contained 5 a suspension in a lipid, conta

~conpl exed wit i OF 1§ &1 O%rpe(ﬁ%gﬁ\ﬁsse%%a&'t aFsFany é‘qq Y SUFRe i pi d
or lipid/ COI’IJ sgartoarya senc izdised heonpesi .t isuRHoefi ddid 4y esentgoliidy SiidaeR are

not |imtegd | ar ucture | solutlon For _exanpl &, hey may
be present in a% g’%"l O%trugtl@%g: Oéfelsihea? Sor YRt g%qléf'ﬁit
'structure. Tiegy ey atmmlmﬂ yike |tﬂtteettm!e:nmedmagmasdnﬂ/ocm theos- sibly
form ng aggr egates, i glrane ql%r%ql fnor ?‘jﬁg’oeél 1q:,7_',5|5,?Oe_lf,l:%r -, Shape. [00121]

Lipids are fatty substances occurring or

synt hetic | i pp8&/orpdisssdyee 1 mt Fcéited§aV1rW| Fdariome flax tg,ermr@m,etf@xt hat
natural |y occgupbbsatifteriey, orelreamtaenml lbiggiehhe Slgres %faz%%%uﬂﬂ whi ch
are well %nomn ;o tho%e of sKki P@ 3@_ whi ch contain ong ain

al i phat i c-hydrBE&PEEns F8%d SEREP edeP Bilvde ens0 Hiyer 14s andv/oy a&rds,

al cohol s, ani gégeeartides ; abeahob&ppoamdo&hé%gﬁégsbe[Q@&&%& E&@&Pﬂﬁk#plds may
be used for p L | pos...sones.according.to the esent invention
and may carryegggnetggnttgg n§ th&gs PgﬁggﬁFQF &Hag & TBrHEeCYI phos
25 phate can Beb&nploye&, tpreﬁﬁtebla mégaﬁlve charge on the |iposones, and

t I g | LV a mes.
The 11 posormest onhoh e S2eq, EOsFATEL oRalEaL1 uhk BpCH RAEATy | Bnty1 BYEE
neutral | yvchaf§edPLEPEE 8sn EoFprraspael i pharmggentikarogrhdegeofa

substanti al | ymgnghabdedikicpbde, Okt8rch, magnesium stearate, sodium
saccharine, cellulose, magnesium carbonate and/or the
like. These compositions take the form of solutions,
suspensions, tablets, pills, capsules, sustained releasge

20 formulations and/or powders. In certain defined embodi-
ments, oral pharmaceutical compogitions will comprise an

- inert diluent and/or assimilable edible carrier, and/or
‘they may be enclosed in hard and/or soft shell gelatin
capsule, and/or they may be compressed into tablets,

25 and/or they may be incorporated directly with the food of
the diet. For oral therapeutic administration, the active
compounds may be incorporated with excipiente and/or used
in the form of ingestible tablets, buccal tables,

‘ troches, capsules, elixirs, suspensions, syrups, wafers,

30 and/or the like. Such compositions and/or preparations
should contain at least 0.1% of active compound. The
percentage of the compositions and/or preparations may,

-of course, be varied and/or may conveniently be between
about 2 to about 75% of the weight of the unit, and/or

35 preferably between 25-60%. The amount of active compounds
in such therapeutically useful compositions is such that
a suitable dosage will be obtained. '




|
|

lipid mxture with equal nunber of positive and negative charges. Suitable
phosphol i pi-ds include phosphatidyl cholines and others that are well known
to those Qfookbdalas 1N the art. 35 [001241 Lipids suitable (gﬁyﬁzﬁugécordlng
to the present i1nvention can be obtained from comerci al

exanpl e, dinyristyl phosphatidylcholine (UDMPC) can be 6 Decenber 2005 WO
03/ 002143 PCT/ SE02/01188 37 obtained fromsSi gna Chemi cal Co., dicetyl
phosphat e (IIDCP11) |s obtained fromK & K Laboratories (Plaan|em/ NY) ;

chol esterol ("6 deddieked ﬁﬁ@ﬂh@ﬁlbm@dﬂ@nrca®ﬁmﬂ@@

phosphat i dyl gliiggs Q{a NG ettt i Qtﬂaaerfdllwmﬁi%l rﬁ@%za' ned fipP @f m Avanti

Pol ar "Li pi ds, ta | nc. I.Lrm nghgm Al a.) . Stock o) t|on Tipids In

chl or of orm or ﬁﬁ%ﬁaﬁo rStor S anﬁéﬁﬁtlﬁgoexqmreferably,
- chloroformis psmntaa,s shitdh G yh&@ll\tﬁlm'fm pidigdadtle; mrsﬂzft%@(i'a't)i %vapor ated

than net hagol Qh[O%la Phos h0|lpld fron1natura| our such ,as eg

or soybean pRGsphdti-dy N (-h ﬁF&lﬁ%ﬁh§§ﬁﬁ§P'§|@r§ d2 Q&P&Fhaﬁﬂdplant

phosphatldyllﬁaﬁﬁnn thﬁeéukecaﬁdﬂ@bnmqantan@unhamh aiaghaetien atearate;
hosphati dyl e | bl t _US the mar
phosphat | dyl eligel el gk NLe" @g YRl S8 B2 ctﬁﬁxgg SRSV de

phosphatide, i.e., con stit % or nore o fot

-.conposi - ti onOThESLGHETIN MRY PAs b epddnd kedliemosdngf agleat,r eswht i ng

l'i posomes. [0@% mﬁleepga@&ﬁml I I@hdsoﬁaﬂuhﬁé%%eéﬁ“ %& !‘r %h%%&&“%ﬁ%m&&her

than lip ﬁg & dlsggﬁsgg in water, dépending rati o of
lipid to Water 9at "HER SpHE Fpﬁgséﬁﬁml%Stﬁecﬁpéﬂéﬁneétsﬁﬁﬁbﬁeﬁe The
physi cal charaaanLeﬁnshddithnltaomaﬁasidgéeaﬁ Qﬁepﬁbob@nt§pétr8n9th and/
or the presenigqgg |g Egnt cgtlons ggosoneg can_show g ernmeability
to ionic and/ or%5ePaf §FandBELOBE: O58%%5: "RFEevArLE Peé¥pBraPuPEs End8rgo a.
phase tran5|tcgﬁtmngehandﬁokedbythéew$séhmbdlﬁgrﬁhabphybycthEoﬁﬁaae
transition 'EME' ¥6sa8eCNA0EE %BBWFESEABES'V g%ikgd Qg red Séruc' ture,
er 8 st é?ﬁre

known as the st at to a | oose €SS- known
as the fI4# d §Pﬁﬁﬁle$hW§Yo@@u?@agedawlﬁhcﬁhﬁé&aer|sug@rphadé@rrEQShtlﬁn

tenperature aggrap ofe8Uliik$ri RafNcbALAEASEhL NaBLiPBALLILEYNES LQDSog8YTarS
as a sweetening agent methyl and/or propylparabens as
preservatives, a dye and/or flavoring, such as cherry
and/or orange flavor.

20 [00118] In certain embodiments, the use of lipid formula-
tions and/or nanocapsules is contemplated for the intro-

- duction of a conjugate/or agents, and/or gene therapy
vectors, including both wild-type and/or antisense vec-
tors, into host cells.

25 [00119] Nanocapsules can generally entrép compounds in a
stable and/or reproducible way. To avoid side effects due
to intracellular polymeric overloading, such ultrafine
particles (sized around 0.1 um) should be designed using

. polymers able to be degraded in vivo. Biodegradable

30 polyalkyl-cyancacrylate nanoparticles that meet these
requirements are contemplated for use in the present
invention, and/or such particles may be easily made.

- [00120] In an embodiment of the invention, the conjugate
may be associated with a lipid. The conjugates associated

35 with a lipid may be encapsulated in the aqueous interior

' of a liposome, interspersed within the lipid bilayer of a

liposome, attached to a liposome via a linking molecule




and/ or drugs. [001271 Liposones interact with cells via four different
mechani sms; Endocytosis by phagocytic cells of the 35 retjhcul.o q@lpthellm

systemsuq,bo@@r0 ophages and/or neutrophils; adsorptlo
surface, either E nonspeci fi ¢ weak hydrophobi c and/ or eléi @5@?

forces, WD 03/002143 6 Decenber 2005 PCT/ SE02/01188 38 and/or by specific
interactions with cell-surface conpo- nentg, fusion with the plasm cel
menbrane by insertion of the lipid bilayer of the |iposone into the plasm

mem brane, wiithisiifiasarsiptadvdde heith ithes ddmiosons emds the wildgohe

cyt opl asm anc}imébtitd@nﬁr&rraﬁpéd ﬁ@ﬁmllpds'o%ieds dotpARhde g4 c@nd/ or
subcel | ul ar nbr anes, %gflor ce vers wi t hout any association of the

| i posone con- EAIOTR/, it Gs G O CRItEA TR & LéPighi ch
mechani smis orpemi mzie;h al t]hqugh R e wdlt® BB iPREr, b@)nrt@ttl?le@.t akhe same
‘tinme. [00128J | Qe 1%}%9 q%;gggég otldﬁ_%%ghéer §58e55|0n of

foreign |n v 0 has beéen very s
denonstr at ed mﬁ@eﬂé&8|mn|Qbhaﬂwlﬂe @@s@w&amedlwueﬂ.deﬂupédy Ehé éXpﬁESS|on

of foreign DNALY i fﬂgg@dﬁﬂﬁg%t%h QITRRLE H?B%;%@gngegﬁt%g%agg s%nt

Ni col au et: al.. acconplls success osone- e
transfer in r&@?QEQ%Qn iefer HPdnddaiitedeso ﬁﬁ@npaxﬁéﬁggﬁrlﬁtaéctamﬁ 1n

enbodi ment s Ohoﬂhﬁlbﬁve@bko@xa i phdy %ﬁy”%% B%eééﬁ@chﬁtﬁdbﬁﬂﬁ?
henagglutigatln Vi I us i s has beep sh omn to facilitate Tusion

with the P&ﬁe &ﬁ SEEADES  cOF Wehiy ¢ 6PLLABSEENELEHEEPEE! at ed
DNA (Kaneda efThaly. ma}y989ko lsnn@ugrebeeﬁhedmgamedt he al EBLALEBY, bBos-

I d ti 5 hi st o
chr omosomal pEaEsTne CEINEST obRes e Which 2881758 HRgBpeR, ing ther
enbodi nent s, ﬁh§EIpy|§haa? be conpl exed or enployed in conjunction with
both HVJ_and gLl 1hg, bRakSUeB-eYPLERSEORLECH SnNGKS BeelasHecesS-

fully enployed I n rans g ssion o |go de
vitro and*?n @VV@CCFﬁ§ﬁth@? &V@t BﬁnpcébpédeoForh@Xpmpéent11PWéﬁt|on

Were a bact efpal uREOBBEEFat8y droplets that naturally occur in the

cytoplasm as well as the class of compounds which are

well known to those of skill in the art which contain
long-chain aliphatic hydrocarbong and their derivatives,
20 such as fatty acids, alcohols, amines, amino alechols,
and aldehydes.
[00122] Phospholipids mway be used for preparing the lipo-
somes according to the present invention and may carry a
net positive, negative, or neutral charge. Diacetyl phos-
25 phate can be employed to confer a negative charge on the
liposomes, and stearylamine can be used to confer a posi-
tive charge on the liposomes. The liposomes can be made
of one or more phospholipids.
. {00123] A neutrally charged lipid can comprise a lipid
30 with no charge, a substantially uncharged lipid, or a
lipid mixture with equal number of positive and negative
charges. Suitable phospholipids include phosphatidyl
- cholines and others that are well known to those of skill
in the art.
35 [00124] Lipids suitable for use according to the present
' invention can be obtained from commercial sources. For
example, dimyristyl phosphatidylcholine ("DMPC") can be




enpl oyed in the DNA construct, it also will be desirable to include within
the |iposone an appropriate bacterial polynerase. 35 10963 0l L gosones

used acco sthe present invention can be nmade by di thods
The si ze Sfbﬁﬁmh?l po- sones varies depending on the netho 3ﬁﬁ§9ﬁﬁ si s.

WO 03/ 002143 6 Decenber 2005 PCT/ SE02/01188 39 |iposonme suspended in an
aqueous solution is generally in the shagg of a spherical vesicle, having

one or nore concentric layers of |ipid bilayer nolecules. Each |ayer
consi sts of a Padinest faamBiamamsihemilced Copr.eskineéd lbphespheteor nul a XY,

wherein X is adpdrphid igvminkly @ X & & 2abedheehahic ('ﬁ‘i E%qhe’w“

aqueous suspensjon, .the con- centric layers are arranged such that the

hydrophilic nbilet iBekest®nd réifd "I n ieopbaadingid Arem Sqdddeshsmase and
t he hydr thoblBEHﬁgig}nsiltngt ;&db sit@ls@hog%&(gga@qgtl ltgrothg (em@sgluq ayyateﬂ I |
aqueous p res oth within a wi t hou e |i posqne, e lipi
nol ecul es %a t%?ﬁig %f Eﬁh&%ﬁaége FXBY PYanEf Préax, LiRdERent

XY-YX.  Aggr ega:toes (@hﬁmlmguasmmmfaonm sherkt belhydbaphblfi ¢ipids hydr ophobic
parts of nore 4 | 5 -asspgi a ed ch, ot her.
The size and shape g?ﬁmLégt%hgggﬁgég R%%%”%o FEhd upgﬁoﬁﬁﬁ; g ﬁggpgnt

vari abl es, su@®°@s Ph@fﬂéﬁhlﬁfo¢h1ﬂeo§@h06n$ wwmﬁtm@ phesente sflvather
conmpounds in %ﬁ%c%oﬁ%th%nmokgo¥%éalﬁ p@%@ﬁ%§aﬁ%§hhﬂahhﬁeﬁﬁ pgyof the

pr esent |nven-‘§%éf prepared in accordance wth nomn | abor at ory
techmque%0 | 40 p?@PéPP@&lgﬁﬁﬁdﬁﬁﬁﬁtnaFPE@%oﬁ@§r9@§r guepar8desy @rxing
| i posomal | i pisdgbebn @hﬁn@bh@lﬂﬁ.dymcﬁol@ﬁét, abgglin ?hGSphétﬁlﬁﬁésacfQéar'Shaped
flask. The con- _tai ner

R ﬁ ? % une ten He great han the 25
vol ume of the 5&68c95dp§ﬁ§ eﬁ?PﬁH BFL Y%B@Bﬁé§°1tb figrh cRrEtAPyiRYRpor at or,
the solvent isndepbard atr bpptexialnphekphddCdybdehanelanine prespuse. The

sol vent norma hj out 5 m ours, dependi ng on
t he desired vgkﬁﬁ%i%fEgﬁnﬁggdgé%nggeagﬁ%m%€ ﬂo??ﬁﬁgﬁgﬁ 30* e’ dF PR
further i¥P a §§§Fééapgr59ﬁd@r wataunf The detad phoppldstjdaecalbysare

di scarded aftefoabodbcduveekrbeREUS stability and leakiness of the
' resulting liposomes.
{00126} Phospholipids can form a variety of structures
other than liposcmes when dispersed in water, depending
20 on the molar ratio of lipid to water. At low ratios the
liposome is the preferred structure. The physical charac-
teristics of liposomes depend on pH, ionic strength and/
or the presence of divalent cations. Liposomes can show
low permeability to ionic and/or polar substances, but _
25 at elevated temperatures undergo a phase transition which
markedly alters their permeability. The phase transition
involves a change from a closely packed, ordered struc-
ture, known as the gel state, to a loosely packed, less-
ordered structure, known as the fluid state. This occurs
30 at a characteristic phase-trangition temperature and/or
results in an increase in permeability to ions, sugars
and/or drugs.
- {00127] Liposomes interact with cells via four different
mechanisms: Endocytosis by phagocytic cells of the
35 reticuloendothelial system such as macrophages and/or
neutrophils; adsorption to the cell surface, either by
nonspecific weak hydrophobic and/or electrostatic forces,




of a tendency to deteriorate with time. 1001321 Dried |ipids can be
hydrated at approximately .25-50 nM phospholipid in ste{ Ie rogen- free
wat er 35 RyosBaEdr until all the lipid filmis resuspen g agueous
Ilposorres can be then separated into aliquots, 6 Decenber s}
03/002143 PCT/ SE02/ 01188 40 each placed in a vial, |lyophilized and seal ed
under- vacuum [00133] In the alternativesgdiposones can be prepared in
accordance with other known | aboratory procedures: the 5 nethod of Bangham
et al., 4965),3RWPE Y cTRECHELQHi e af el o ovigdt aiedd trarmdiavenycamgdcer ence:

the method of r@xﬁg@{'ﬂ.@&ﬁon api e Sd Rk duly RRUG GRRRLERR Y Bl e AND
MEDI CI NE, G <€§qﬂ% q? (1979%§Pp 287 341, the con- tents of which
are incorpor at T :Hi Lhayen @t Gl LiRpsame g ShpmissTay #88hat | on
met hod as des Gitdres), mﬁzmmzﬁapﬁm&fmw QE ah%omaihe:oalt@zﬁ@nti oned
met hods di fer té}e |ve Lba’} (SatEr%%S ueous _nmat eri al

and their respec ive aq eo spdee EFlThe dried
| i pi ds or |yophinideda igmislonss mmi)’a;r:redaulasaldeﬁram hr@dﬂ:a:lwm ;mandier

dehydrated and,y&Copstdd Uted Hdhe 3P dHd R0 1dnn%fb'tt11%b¥L B}%%%alm c %nd

diluted to an appro- pri‘até concentration W th _an Sui 'e~so vent g.,
DABS. The ni xtif 5. YHBHRE Jteodsivpesmek &pumulabion ern aatmerhlch

Unencapsul at e%d%ﬂﬁrﬁleﬁn aG Gperataiiy, et 1N RRM orel Y8R Shelnagd PR X g
and the |} osorr%[ [52:1” s washed The washéd | i posonmes are reSuspended at
an approp at&d tg"r?o %61“1? ‘concentration, e.g., about 50-200 nM

Theham)un'é m;I [60128pi G:;:.@@:csdmengaﬂialtéﬁedl@gﬂnb@ld@t&&&l aemlar]?rynalﬁecordange
W th standar et.er t e apmount of nucleic ac
encapsul ated A %gﬁﬁﬁg- & 9@”;&2t18nV1%ﬁg Bﬁﬁo§§ﬁBsVﬁ€y FHCGEPEEed to
appr o- priatef@dncéhtﬁaﬁﬂbﬁd and1§B@ﬂedembn¢6ran9dltheefeb@@bﬁﬁhtﬁ of

phar maceuti cal ; %%Bﬁﬁjﬁe%ﬂa%%@p &nldl égsigﬁp§fwklk Eéﬂabhx

e
i nclude a sterl pharnaceutlca l r%?ep a%%grcarrler such as
wat er or t2li A& C§é¢@?ﬁ@nc bk ENhWPPESHeLa and hepatoma cells

Nicolau et al., (1987) accomplished successful liposome-
- mediated gene transfer in rats after intravenous injec-

tiom.

[00129] In certain embodiments of the invention, the lipid

20 may be associated with a hemagglutinating virus (HVJI).
This has been shown to facilitate fusion with the cell
membrane and promote cell entry of liposome-encapsulated
DNA (Kaneda et al., 1989). In other embodiments, the

- lipid may be complexed or employed in conjunction with

25 nuclear non-histone chromosomal proteins (HMG-1) (Kato et
al., 1991) . In yet further embodiments, the lipid may be '
complexed or employed in conjunction with both HVJ and
HMG-1. In that such expression vectors have been success-

| fully employed in transfer and expression of an oligo-

30 nucleotide in vitro and in vivo, then they are applicable
for the present invention. Where a bacterial promoter is
employed in the DNA comstruct, it also will be desirable

- to include within the liposome an appropriate bacterial
polymerase. _

35 [00130] Liposomes used according to the present invention
can be made by different methods. The size of the lipo- |
someg varies depending on the method of synthesis. A




[ 001361 The follow ng exanples are included to denonstrate 35 preferred
enbodi nents of the invention. It should be appreciated 6%(60(’5 orszgo f skill
/0

in the artydl@abozifpe tech- niques disclosed in the exanples, Q1 ow
represent 6 Decenber 2005 WO 03/002143 PCT/ SE02/ 01188 41 echniques

di scovered by the inventor to function well in the practice of the
i nvention, and thus can be considered tozgonstitute preferred nodes for
its practice. However, those_of skill in the art should, in light of the

present 5 di sc'ERAXE MHHRAIAE FhAD RFEURRREI T & mrdenad 1 he
s_pep: fic enblcﬁjmem_ ﬁs SM%@ o € diptedosed andistid) hagﬁtr@ brie :cdxl:eno%
simlar result_withqut, departing from, the spirit and scope o e

i nventi on. Exacrﬁﬂceen%rftf ﬁr’f‘}(ﬁ’{sr %M%@%%@Yf@bf@f@ﬁ@% fEPéﬁher:‘Yer
super anti gen \amssists Wi @ neEdm 1l rgmyPalfy merlase lGhairepReaehited HPCR)
based net hgd. 0 i~af | R Qd ntai ned .t uni.que
restricti o% er%_:zl—lfrre%m é-L?’ x?de%fhr?%ggﬁg;ﬁ% %thyfrﬁg%g&ﬁclglo&e%% ﬁ‘&d Y
procedure, pUGEI & BYBEORRII frip ifdahindino giceousMaddpeseionl). Khp was-used,
prepar ed according;ilc0 1QyAL R eSRIT MadP @i it 2R %h%g?é;e AGEN, Hi | den,

- CGermany). Point, mytations not affecting the am no aci guence were
i ncl uded to fHOMELLSe SRR Ker TaTRIlysde CPREAPERVAG DY aBic BOHEOWES PhaEtor med

ok P ate SR i T B Saateseemet
appropri er.containin oche ecul ar . Bi ocheni -
cal s, Bagie N §35|af“§’glel’a|’?’5‘)e.n f‘ﬁélelg@% é’?’ﬁﬁ&(?t §r§n§r9§ep5r Otgéef"’étér’*&a@@g

over ni ght wi t wigpputpthat 8 ipesomest ithie 25pddz yweculbey magr €optwr kf i ed usi ng
el ectrophor esi.s i 1 ar.Qs BCOBRL. Life_Technol ogi.e

cont ai ni ng Obzgl}a%ﬁ%l‘ét %%’gi urrt?r%o%i gg’lhlﬁg%ﬁacgil gb?cﬁ?rgflgféﬁ“ﬁ&kng&'%r many) in
TAE buffer (ShgaiespriescRE. 1TpddBNrayoformaivhiengtheahmdmopvadiexaended from

the gel and e i e SERT: " phd. Rl i tem
(G BED BRL. L1 o seaneds BRrES bITrbe rhan, eherifpel mpt EEATH! ot
| i gase, Rothe2RBPELAFSH Br&Eh&arEarshest TBensisapandr ghape Pérthegenours.

The |igation aggkegareaswilangepbadmegohntanti/ngi Esehenehi;ar¢abiestrain DHSa
(@ BCO BRL such ag the nature of the solvent and the presence of
other compounds in the solution.

A [00131] Liposomes within the scope of the present inven-
20. tion can be prepared in accordance with known laboratory
| techniques. In one preferred embodiment, liposomes are

prepared by mixing liposomal lipids, in a solvent in a
container, e.g., a glass, pear-shaped flask. The con-
tainer should have a volume ten-times greater than the

25 wvolume of the expected suspension of liposomes. Using a
rotary evaporator, the solvent is removed at approxi-
mately 40°C under negative pressure. The solvent normally
is removed within about 5 min. to 2 hours, depending on

7 the desired volume of the liposomes. The composition can

30 be dried further in a desiccator under vacuum. The dried
lipids generally are discarded after about 1 week because
of a tendency to deteriorate with time.

[00132] Dried lipids can be hydrated at approximately
.25-50 mM phospholipid in sterile, pyrogen-free water
35 Dby shaking until all the lipid film is resuspended. The

- agueous liposomes can be then separated into aliquots,




'35 Life Technol ogi es) according to instructions enclosed wth the cells.
Positive clones were verified using DNA sequenci ng. Corfgct seguyences were
cl eaved owtouwsisdnil Decenber 2005 WO 03/002143 PCT/ SEOZ/O]&%%SE%OH%
Rsrl1/H ndlll at 37C overnight and ligated in the expression vector

(Dohl sten et al., 1994). The variable parts of the Fab were changed for
C215 to suit the in- house ani mal nodel s. 4Whe construct was finally electro

5 porated intog._t chia cali L63 ra-14, T4R
AonpT). Exanpl&°© %’Fﬁ EhFISHa&f ﬁ ﬁ &FF SER b%ﬁ&lﬁ& P@éﬁ&ns [00139] -
Regi ons r ecognezaarhy hunan anti-SEA were identi- 10 fied froma

pepsi n-di gest g r ia d.. SEE, SEA/

previ ously deécrl IB t@EEEEgEQh% nt%hsg% nggAcg% ;)pﬁﬁpﬁr? ln
substitution B@Q?KdanFGOFA@P E&@ﬁrskpewanﬂﬁ@@mamagylp@@b&ﬁadeﬂnthhe 50
pepsin  103M kekholSQFVENAGhafWEW 10T QQg'af'ngt EhcAboffEne[herLankoA! | de

m xture was neutralized with 2M Tris-H appli ed

H Trap coIunnafﬁnépgﬁﬁﬁppﬁgﬁﬁaéﬁéelBiBYEEﬁfeHBB§8bathSwﬁﬁéﬁPdMPfh .
i mrobi || zed hesegoatbidisSEAs BBScr8béavi NaRRB@Aakr SENsKIRPR4oL.AG¢MMHaC

2. 7mM  KCl s used as_washi ng _ buff nd the_anti body, 20 bi ndi ng
fragment s mer@EDigig uglngrﬁg?ﬁﬂﬁaéﬁigdac#aséﬁf BPo. 2¥{a 3t aghBft S°%er e
identified bothnbefofewamdhahter1nporpbraaEdohenehngbﬁPh@fe@Hﬂbed dnda nmass
spectro r e aph arried n a Cl8

col um ?2&%50nn§8%3$%kg#wéhﬁég e%QgBQ%a$8§O$%¥%“@ d§§c6§gﬁé Y| i near
gradi ent fronPzokeoasd @@E@b@dnppﬁuﬂ98|ml9®81 @EhelafouemanenonedC|d over
30 mn at 40Gyephsgs é@t?éﬂ‘Qﬁtt881¥ﬁ§e§?é§t§9eOQBt#§§QQEeESCé£9§ ay M5

(Finnigan LCQ Thernoquest, San Jose ornia ragments found in
the digest at*ERECREnEAEeteALi BRIt Fhelr3pesBest beroraUaAESaFPRFCAEDT Ni ty
purification M@pﬂdcgasnosdered as positives (FIG 2). Exanple 3 Mol ecul ar

L OSBRI R Bl et e 1
as descrlbed above may be dehydrated and reconstituted in
a solution of inhibitory peptide and diluted to an appro-
priate concentration with an suitable solvent, e.g.,
DPBS. The mixture is then vigorously shaken in a vortex
20 mixer. Unencapsulated nucleic acid is removed by centri-
fugation at 29,000 x g and the liposomal pellets washed.
The washed liposomes are resuspended at an appropriate
total phospholipid concentration, e.g., about 50-200 wM.
The amount of nucleic acid encapsulated can be determined
25 in accordance with standard methods. After determination
of the amount of nucleic acid encapsulated in the lipo-
some preparation, the liposomes may be diluted to appro-
priate concentrations and stored at 4°C until use.
[00135] A pharmaceutical composition comprising the lipo-
30 somes will usually include a sterile, pharmaceutically
~acceptable carrier or diluent, such as water or saline
solution.
IV, EXAMPLES
[00136] The following examples are included to demonstrate
35 preferred embodiments of the invention. It should be
appreciated by those of gkill in the art that the tech-
niques disclosed in the examples which follow represent




dues close to the NNterm nus that were from SEA and one 6 Decenber 2005 WO
03/ 002143 PCT/ SE02/ 01188 43 substitution in the C-terméE% ard,,b227A
'EElG 3 aRglo okbdz143*) (Antonsson et al., 1997). [001421 Bri ,rfb OP/‘}%I@

ree-di nensional structures of super- antigens with rruch auence
identity to SEE that 5 were available fromthe PBD were used as tenpl ates
to construct a honol ogy nodel of SEAE-18, 4ii.e., SEA (1ESF, Shard et al,
'~ 1SXT, Sundstrom et al 1996 A, SED (Sundstron1et al., 1996 B) and SEH
(1 ENF) (Hakands$immgiaues d isgpmredshy Whe dasention [tar funcsEBnine 1a in

" sequence 10 l dent i ﬁéc@ﬂ‘lc?eo%f 2 hathch3epuencs irdent idy e RriaRd.SEH

50%to SEE. 014 del construction was perforned usin the

HC]V(;J_OGY m)dul cﬁ’]qs-rgéﬁ:l% EFATETIEE: BRees Mok, 1&sh PracEder- %Pﬂ'ﬁfié’lemres f or
the three supdtemsts genskSHA, ISERhES aatd sHokd1wgr anallll@mﬁdo@@hsat .

conserved geqi ) er d These gi ons t pi ca y
mapped to %eggﬁ%% s%@%ﬁgar§ﬁg?%h%% g@aﬁ “%ﬁg 3Ie§an'%ﬁ m@%ﬁ uence
for SEA/ E-18 W@ﬁesmﬁadéﬁiaﬁﬁkmﬁnﬁa@¢6 whieh the S@Eslbmamlbhd SEA1dtructure
(PG 5. TheobsXin2Q aqxe dhnaliesaber S50 ¥ag;uaedexaanl-fae Wi, (st

nine residues_in the Nterm nus where was use i GRS bet ween
the SCRs were s spdtritases sicepepPE thepinyessdoand were built from SEA
and SED. Most eghmphie hoops were built from SEA except for residues GLnl9,

11e140, 4 S Ser 189, Gly191, Asp200, Pro206, Asp207 and
Leu224, \?\ﬁ?chgﬁe?’&tﬁﬁ %’Ptﬁﬁgﬁegl%ﬁ Some areas within the SCRs showed

great er quueﬂMH3§]nTherdﬁffatéhtSEﬁpaﬁggtmgﬁQSFQQiaﬁagewaygI%aggiggTﬁEglgf
structural te r us52, Ser n r

30 (FIG 3). ggﬁ%l Dl%i?%%fﬁgl S égl?l’t’lhg?a%%%’ﬂaépﬁgzd agegt Eﬁaa

tenpl ate for [ﬂ9§53]of Brihefiysi dhesPCR SEAGE=1S uonpaxbhéénswomuﬁhq@aerl appi ng
si de chains OEQEEEQthéﬁ' bﬁ%ﬂg' Q&gesb%ﬁée 1ANd aht &Lt NE 2R VE ﬁ

repai r ed. Flrst t he sub sl de charns were relaxed and-
energy mm ﬁi@%i’-Pﬁnpﬁﬁéeﬁ@F@@uPH?flaylﬁ%ﬁB@@ BRRuLafeofieschabaxgtieal | side

chai ns MﬂthlnMiﬁdl&QE& ugi RQ) SkaRdaEEq pPr 8+868+-8d! Becording to QIAprep
Spin Miniprep Kit Protocol (QIAGEN, Hilden, Germany) .
Point mutations not affecting the amino acid sequence
were included to facilitate further analyses. The PCR
20 reaction was performed on Perkin Elmer Gene Amp PCR
system 2400 with Tag DNA Polymerase and appropriate PCR
buffer containing 15mM MgCl, (Roche Molecular Biochemi-
cals, Basel, Switzerland). The PCR products and vectors
were cleaved overnight with appropriate restriction
25 enzymes. They were purified using electrophoresis in a 1%
agarose gel (GIBCO BRIL Life Technologiés) containing
0.5ug/ml Ethidiumbromide (Sigma-Aldrich, Steinheim,
Germany) in TAE buffer (Sigma-Aldrich). The DNA con-
7 taining fragment was excised from the gel and extracted
30 using the CONSERT™ Rapid Gel Extraction System (GIBCO BRI
- Life Technologies). Vector and insert were ligated (T4
DNA ligase, Roche Molecular Biochemicals) at room tempe-
- rature for 3-4 hours. The ligation mixture was transg-
formed into the Eszcherchia coli strain DHSo (GIBCO BRL
35 Life Technologies) according to instructions enclosed
with the cells. Positive clones were verified using DNA

sequencing.. Correct sequences were cleaved out with




“yiel ded a RVBBD 2

WO 03/ 002143 6 Decenber 2005 PCT/SE02/01188.44 HOMOLOGY. Loop areas were
rel axed one at a tinme using first 1000 steps of energy y%mmnerﬂﬁgon'

foll owed Ry ddRf31455t €ps of nolecular dynamics. This refin 02&:®§c
applied first on 1he | oop side chains and then on all 5 at 1 Ioop
For all simulations the CVFF force field with a force constant of 100
kcal / A2 were used wusing a tinme step of 24bs. [001451 The final nodel was
tested for bad regions using the PROSTAT nodule in INSIGHTII. No bad

regi ons were ﬂ?lﬁgft /BEMSE I ITIRE i3M°6r pyerpfigbheapfolégntpdckedtiel | with no

significant didfrncerrdRaRd R erNde £85I dli%qgnd Thlépv'ari‘::l.%lﬂl%v‘Bd

regions in a ranacha r ﬁplOt Superp03| tion the nodel
Al&ﬁ‘e rRanges dorpadd tﬁm@% ﬁh@I fifler ence

bet ween t he musm astimsd! Wik lies mddmdt&@d%%ﬁ%ﬂ Hi0RR 16 @3ledues -

Hi sl 87- Thr 93 5 1 del s .of new su erantl ens variants
were con- %tr %ﬁis J%’gtct %81 &oLds Kt % e:‘ SFFL-diri ¢
am no acid re@m@ué@ MEHEE ,C amgpadl dlrectly on the 20 nDdeI The nost
favorabl e side. i1l eonformation was selected using a sinple

steric-hindrance search followed by a,short energy mininization. Exanple 4

"culturing and Igentiifdseitdem o5 bunan| anis -SERS babSEASE rebiimasas wer e

expressed as f{omB39 R@r_:;%ﬁ'sn%ebeghm%ewbyCﬂhhaﬁl%ng&thﬂ WLO35; 4shpg.a

plasmd wth _an | PTG induced L UV-5 pfonobter an nycin resistance
gene. 1004%8) IBFAEFPM BaBFRFig-PLgEEt! Pz ERA( OF09) C@ﬁﬁ'@k’@ol‘@r 13ptt Pén in

20% gl ycer ol sERe ahdc gbat, egEAYE253C Hoevadu’dd hdeb&r&B@&ebsfbﬁﬁkﬁ A
con 2010 (e LBt 10 AL S0 A b o, F0"s
gl ucose nonohjdble Eadhl snbepbntiger whenméntubateadi entB50hewevpepnihhout
\ezhans, 2100 115 S8 M0ER 0580 b7 ol BEER gy End B0, T 11
Bi ot ekni kK5 peptide mixture was neutralized w1th 2M Tris-HC1 pH 8.0
and applied on a 1 ml HiTrap column (Amersham Pharmacia
Biotech, Uppsala, Sweden) with immobilized human anti-
SEA. PBS, 8.1mM NayHPO,, 1.5mM KH,PO,, 137mM NaCl, 2.7mM
KCl, pH 7.3 was used as washing buffer and the antibody
20 binding fragments were eluted using 0.1M acetic acid pH
| 3.0. The fragments were identified both before and after
purification using HPLC coupled to a mass spectrometer
(MS} (FIG.1). The chromatography was carried out on a C18
column (2x250mm} (VYDAC™, Hesperia, California, USA)
25 using a linear gradient from 10 to 60 % acetonitrile in
0.1 % triflourocacetic acid over 30 min.at 40°C. Mass
determination was carried out using electrosbray MS .
(Finnigan LCQ, Thermoquest, San Jose, California, USA).
Fragments found in the digest at the same retention time
30 both before and after affinity purification were consi-
dered as positives (FIG.2).
Example 3
Molecular modeling
[00141] The chimeric superantigen SEA/E-18 was based
35 upon the SEE sequence except for four amino acid resi-
dues close to the N-terminus that were from SEA and one




WD 03/ 002143 6 Decenber 2005 PCT/SE02/01188 45 Sweden) with a starting
volume of 800 m. The fermenter medium contained (per |ipgLle.2agpsd Of

(NH4) 2sOhwods@eRlhs K2HPO4, 6 g of K2HPO4, 0.5 g of sodiu 1 g of
MySO4. 7H20, 0.05 g of kanamycin, 23.1 g of glucose 5 rmnohn%/ r’%'{"?"g’r?ﬁ 1nm

of trace el enent solution as above. The pH was kept constant at 7.0 by
titration of 25% NH3, the aeration was l4ater/mnute and the tenperature
25C. During batch phase the dissolved 02 was kept at 30% by regulating
the agitation Frodtruoetiom i Brod risrmirrl akh DA Phe(FH- Gatad by
regul ati ng therfeeds pf (DhtieaSeon (H0% W V)19d%0duct formati on was i nduced

when the Abs e at, 620 nmwas 45 by adding 0.1 nmM i sopropyl -

[ 3-D-t hi ogal a%@ﬁ%ar‘%ﬁ%@% RS AR FHTGY RS e SReT e
renoved by cemsmtigeyas iwitlatme@0Qighar deauckoeurddrttaid ap e 4R): The
purificatien pr . di V] i nt hree . steps. FEirst was renoved
fromthe C(§I tﬁ%‘%ﬂ%é%%a ant %%/Oqlgq%be o 0|Wféi%ﬁsee§£ia1ﬁ rﬁ?%% 9. 2M
NaCl, pH 7.4, cemithgict perianalladyw mded wift ISEREA1®w riatee ,0fSER2 (HESH,n. 20

After centrifugiadd@naty 750G 9 dipla30D. R R3- t was
coll ected. [00150] It V%S applied on a 6(5rpnﬂe%%gt§"l n- Gﬂgépr%rﬁose 4, fast

flow col um ( ARBHEIREE P el os 13t Sohpnd 98 (ETE) rEekagtsspn @l man.
~The -col um wasaWgsesh o)si EPRR ARMbAD Llnilli=an tep SEBe kfiRHTRI Wk fentR0mM

acetic acid, 0.025% Tween 20, pH 3.0, The el uted prodyct was col | ected and

the pH waggadj rigfdlttyo olf.e§otﬁ”ri ts%nog?aéimat [FE RGP tioeRT 1 5V §d1 68t 15 @0Foi nt

with | M NaCH, SEH t50#t ecb (®E2n) and diluted four tinmes with 0.025% Tween

20. Degraded V@ak | ants rer ed using_ion-exchan chr.oma raphy.
I e el Tt e o2

The ionic str e safpl e Wwas “adj ust ol umm
used was a SPIEMEHAIES axddrl eHiino déhel ANET GHTATe soliamaPRrar(M8di, a SBinot ech) . The
el ution was peyif d g i Al BN, 0 1d Q4 ' ' hNg «&pl | near
35 gradient from G Ess Birter s, e i it e et §58% FBen 20,
pH 5.0 i nlbuf A& BEH giaveNgAdonedo2emh stxpeiuzel grnsegved regions

(SCRs) were determined (FIG. 3). These regions typically
mapped to regular secondary structures in the molecules.
The raw sequence for SEA/E-18 were loaded and threaded
over the SCRs from the SEA structure (FIG. 5). The 1SXT

20 co-ordinates for SEA was used except for the first nine
residues in the N-terminus where 1ESF was used. The
regionsg between the SCRs were in most cases flexible loop
areas and were built from SEA and SED. Most of the loops
were built from SEA except for residues Glnl9, Ilel40,

25 Aspl4l, Lysl42, Serl89, Glyl9l, Asp200, Pro206, Asp207
and Leu224, which were built from SED. Some areas within
the SCRs showed greater sequence similarity with SED and
were therefore built using SED as structural template

‘ (I1le37, Glu49, Asn50, Thr51, Leu52, Serl9s and Thr21i8)

30  {FIG.3). " '
[00144] Due to the fact that SEA was used as structural
template for most of the residues in SEA/E-18 no problems

- with overlapping side chains occurred. Splice points

before and after the SCRs were repaired. First the sub-

35 stituted side chains were relaxed and then energy wini-

' misation and molecular dynamics simulations relaxed all
side chains within the SCRs using standard protocols in
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[ 001511 The reactivity between the superantigen vari antgn.an an

anti - SEA wa§ *&red ina Scintillation 5 Proximty Assa 850152]
In a mcrotlter plate (OptiPlate, Packard Instru- msnts) Vi
coated PVT beads, 150.tg beads/well (Amersham Pharnmaci a B| otech) were

~incubated for 30 mn at roomtenperaturegwi th biotin conjugated F(ab)2
fragments 10 of anti-Muse IgG 3 gg/ng beads. The beads were preincu-
bated w th C2HEPQEh] JperdSiirerand gaisded ank at ¢ lhimicomssagi es,

~ where the high@ﬁﬁsﬁliﬁﬂoCéﬂgﬁﬁndﬁﬂéﬂﬁkdj1mﬂﬂ%ﬁf%%ﬂﬁ%ﬂ“@&iI@%e?N%gFEB%bly

- they were incuhat 1251 conjugated affinity puri uman
anti - SEA anti S%? @%ﬁflfqr?er Shoamicst- Ahds mefingriest Ryotesadurad in
? TophCognt er a(;&mmlmcf:lm rd:ﬂﬁiné)lodrﬂ%h@é] cEB&n@UI&&@i %@lte'n éﬁfaﬁactl vity

or the Super nts neas in a nzrre i nked
I mrunosor-B ra#[dl%g \{%ﬁ gﬁ?&:&?ﬂﬁ aﬁﬂ tsjﬁ'lu @6‘6‘) £ &stPES®20 were
simlar to theissh mbttkalaﬁe‘iabncre tomsBSRAL OEX&IGip| kc&lBiAQl a@tt@ahsédnctl on

[ 001541 The akjds o4 §sigpd natj gen anti body dependent cellular
cytotoxicity, I% andl1 super ;bl%gen%tleS dependent cellular cytotoxicity,

SDCC was corrpzi?@dsi nTae Siamgdamedsh Baer tpebedséorsbayl. rpa0es51uBinef |y,
the targets thate wo%msxe@hd‘dqaet he, ISEengne ﬁeebaar@e @oﬁs' lrel-yMPhoma

Raji cel li anoclie%@ th1 for SADCC were human col ore carcl nona
Col 0205 cefls eSS l\ﬁéﬁeéflpébéﬂfe&hw pProtsincpagkgddiwpdledith ao
concen- trati &rig@hf&@ﬁ@ﬁ dalﬂf%/rﬁhcbo cbﬁpa&‘e&hﬁéeQEm CAQYI ¥-851iauek| SngAs
effector ceII reatlve human T--cel | e used at an

effector to ta;pgetrl rat1 S5 Tx51P0S; dp ?hgagﬂ%‘gﬁﬁn%i?ﬂtf oP UPREPQBEC. Sag
vari ants wer eti®s add@&XInwidhc &her mbdemsyﬁebﬂelea9RﬂIQD6NEfotzlAh@h&?\DCC and

TLTAD L KA e <SRChpesue Aokt prESL Al ok B0F LA
15 two structures is seen in the B9-B10 loop (residues
Higl187-Thrl93) (FIG. 5).
[00146] New models of new superantigens variants were con-
structed using the SEA/E-18 model as a template. The spe-
clfic amino acid residues were changed directly on the
20 model. The most favorable side chain conformation was
selected using a simple steric-hindrance search followed
by a short energy minimization.
Example 4
Culturing and purification
25 [00147] The C215FabSEA/E chimeras were expressed as fusion
proteins in the E. coli K12 strain UL635 using a plasmid
with an IPTG induced Lac UV-5 promoter and a kanamycin
resistance gene.
_ [00148] Briefly, bacteria from frozen (-70°) stock solu-
30 tiomn in 20% glycerol were incubated at 25°C for 22-24 h
in shaker flasks containing (per liter) 2.5 g of
(NHg) 2804, 3 g of KH;PO,, 2 g of K,HPO,, 0.5 g of sodium
citrate, 1 g of MgSO4H;0, 0.05 g of kanamycin, 12 g of
glucose monohydrate and 1 ml of trace element solution
35 however without Na,Mo0,2H,0. The cells were grown to an
Absezo 0of 2-3 and 10 ml of the cultivation medium was used
to inoculate a 1 liter fermenter (Belach Bioteknik,



WO 03/ 002143 PCT/ SE02/ 01188 47 (Packard instruments). The percent age of
specific cyto- toxicity was calculated as 100 x [(cpm ex ecemq;%r rel ease
-- cpm bagkgunsagsr el ease)/ (cpmtotal rel ease -- cpm bac %%? f{%gase)] .
5 Exanpl e 7 Identification of anti body epitopes [00156] In ﬁ{g nts,
pre-existing anti bodi es agai nst superantigens have conplicated their

. clinical applica- tion, requiring adjustmagt of their dosing in therapy 10
(Al paugh et al_., 1998). Another approach to limt the inpact of preforned

- anti bodi es vvasq"“[eéi%dl‘"ﬁ}: Fe Hegtdmg ofclume afp&0dntmilge Thee feomeinbles f or

T--cel | recept@dival RO AM ORESONitkir)ala.s PIB N}'PY‘%Y@ of Be opr esent
i-nventi on hast6 ﬁéher i rrpr ved_ t he therapeutl C _potentia
super ant i gens g &1 n% tﬁcﬂipé)r}gl Hear 8ngt tﬁoiiéﬁﬁvéltifﬁ*éeanil Bodl epitopes

of the super amsgewmpoomw]s bt ofakahatipdihhab3SEEgdbgphanedsa Strong

duc- t d t
1907y, nfort RISt BRI do R FrEStts S0 Uhics 45 SREPRabl ¢
decrease in t&her PI&E [wWsisn deegrto pemisitesit \Mlleﬁ' foudgd tticrattiom b fr ea6t Nue, Fab
(Antonsson et t@k. aer%%ggh wEE?&eﬁﬂ&%x9ﬁh%EE%Ca%%P% ru%%%ﬁ%&ﬂ%ure gg'srom

were investigated. Wien introducing the corré&spondl aci
SEA in four pBYFLPEn&atEh RhapeRrbbiendisgoiyede gt dTﬁS)ka’fEEE att RO i r ed

properties V\Bﬁ:égﬁmta@llﬁ@d theTheseatybs! ifk-bki 209; r@&ﬂ%@szooA%B%' 4hE,

Ser24Qdy d .Arg27L i n SEE, .resulted in the chimera SEA/E-18
(FIG 4) (Ant SIHEEBH ﬁl Fe% %9@74‘ hFeguhrtdng t&ﬁsﬁﬁgﬁeefneil@wﬁan a 50%

reduction in aaonwdy)remb;iuaﬁ Folritia tasn ﬂaSEEndW@leliewhéhatHéng t he
aftinity bet wasOt Rt sranergtih dRg RecY) a9ainp Ouhi B FOBGOEYEne SDCC
and thereby i Wo@bioﬁelahéoapeanosldw NEBRE) SEAfEe:’thekment@ﬂi@hnth@e
decr ease the QéFi.gZ 0o2p EomentloBr Elal Bhoac ke BT i ot boay
bi ndi ng éﬁitoﬁggl 1PREéRBer 2005 WD 03/002143 PCT/ SE02/ 01188
[00149] The purification procedure was divided into three
steps. Flrst DNA was removed from the culture supernatant
by 0.19 % Polyethyleneimine (w/v) in 0.2M NaCl, pH 7.4,
uging a peristaltic pump with a flow rate of 12 ml/min.
20 After centrifugation at 7500 x g for 30min, the superna-
tant was collected.
[00150] It was applied on a 60ml protein-G Sepharose 4,
fast flow column (Amersham Pharmacia Biotech) with a flow
rate of 14 ml/min. The column was washed using PBS and
25 elution was performed with 100mM acetic acid, 0.025%
Tween 20, pH 3.0. The eluted product was collected and
- the pH was adjusted to 1.5 unlts below the theoretical
isocelectric point with 1M NaOH, filtrated (0.2pm)} and
. diluted four times with 0.025% Tween 20. Degraded
30 wvariants were removed using ion-exchange chromatography.
The ionic strength of the sample was adjusted to 2mS/cm
and the column used was a SP-Sepharose-HP, Hiload 16/10
-~ {Amersham Pharmacia Biotech). The elution was performed
with a flow of 4.0 ml/min for 50 min using a linear
35 ‘gradient from 0-55% buffer B, 100mM NaAc, 400mM NaCl,
© 0.025% Tween 20, pH 5.0 in buffer A, 10mM Nahc, 0.025%
.Tween 20, pH 5.0. R




48 wthin the superantigens were determned. Peptide/frag- nments froma
partial pepsin digest of either SEAWM or SEA/E-18 were ﬁﬁg}ugeg)gslng

i mobi || zZgeg g9éd2143EA anti- bodies. After purification, ®§
sequences were 5 i1dentified using LGM (FIG 1). Thereby po 8 ar eas
i nvol ved in antibody recognition were |localised in the amno aC|d
sequence. Notably, nost of the recovered pep- tides were |ocated around

regi ons known to be interacting wth MHC class Il (Abrahnmscn et al., 1995)
(FIG 2 and 1&*PF8les)S The three dinensional structure of SEA (Schad et
al ., 1995; Sumdsir@etghidly , 1996) of SEA/E-18 (FIG 5), based on the SEA

(Schad et al ndstron1 use o |l ocate the surface exposed 15
‘i dentified pe&”ﬁ%@ﬁ Tgﬁ RGO Wy gﬁgwﬁe@o o6t SMPREAEE 1gery Feaiagtsuct ur e

of et al., 1896 RApmanasntriesFAUessWikbistrdde 1o esistdes ivake iodenti fied as

exposed a p C i_dat |n the anti body binding epitopes: G u34,
Lys35, Glu39, 9%?@%8&E¥-i%ga§ é%% Aspd4, Asp4d5, Glud9, Lys74, Asp75,

Asn78. Lys79, [00152BI InLys@ichyssa;r P3pLaE3,(Opits PREL eSePABRATE mhseruzo

G1ln204, Ly521%ené§@2égm“g%e SéﬁﬁA@Bé@%d EW%Z%%a@Qd A%P§%7be%5%2

[ 00159] These residues sequent | substltufe e blndlng
to antibodi es.(AReRSBaNpFharmsdal Bioker )fWﬁﬁﬁeﬂnpmbﬁﬁeédfSAg3@amnanas wer e

cont i nuousl y EBOMd@mb@rﬁeﬂfder mlaﬂdbsamﬁr %ohaaga%%al iﬁ(aﬁq Uffggmd the
nd changes

-~ latter eC|f|caIL e inf Iuen e of sid é ains was _st u
effectlng' he®St 8B ¥ h?uﬁﬁ tHE ngéWﬁ R@P Si- déAEi PPeds HREgpPEe8NgD-
Pbdl{lC&;lon b&teﬁewSUheCamEngncbﬁaﬁgduéa S&p@&aﬁﬁ&géhbyln[goiﬁﬁ] The g
evel s of ant ndi of the i esi,dues were acterize
initially by ?P?g¥%gglgeggeﬁﬂlwgﬁggu %égg?ﬁ% %ﬁ?a Cgﬁﬁ?ﬁg El?ﬁe?“ﬁby
the SAg varlﬁh?sWSEhﬁEWBZE(EQsﬁM?TﬁmnaA&yZEﬂéyaweﬁhuiﬁaﬁhateGSWASHZZSAla,
H s225A a) (rg@l 985F) conFhbEe8d LPPLh800SBurified human anti-SEA anti-

15 Dbodies and the amount of O-scintillation was measured in

a Top-Counter (Packard Instruments).
[00153] The human anti-SEA reactivity for the Superantigen
variants was also measured in an Enzyme-Linked Immunosor-
bent Assay, ELISA {(Cavallin et al., 2000). The results
20 were similar to the ones obtained in the SPA.
Example 6
. Biological function _
[00154] The ability to induce superantigen antibody
dependent cellular cytotoxicity, SADCC and superantigen
25 dependent cellular cytotoxicity, SDCC was compared in a
standard 4h *'Cr-release assay.
[00155] Briefly, the targets that were used for the SDCC
were the human B-cell lymphoma Raji cells and the targets
for SADCC were human colorectal carcinoma Colo205 cells.
30 The cells were labeled with MC& and diluted to a concen-
 tration of 50000 cells/ml to the V-shaped microtiter
wells. As effector cells, a SEA reactive human T-cell
-1line, were used at an effector to target ratio of 45:1
for the SADCC and 30:1 for the SDCC. Sag variants were
35 added in concentrations from 107°-107%*M for the SADCC and
from 1077-107**M for the SDCC. Supernatants were collected

and the release of 5Cr was measured in a TopCount



G ul9QAl a) (region D), SEA/E-64 (G u34Lys, Lys353 u, d u39Lys, Asn40Ser,

Lys4l Q u, du4d42Lys) (region B), 6 Decenber 2005 WO 03/09314
PCT/ SE02/ Qd 880t 4sSEA E- 65 (Lys79G u, Lys8l G u, Lys83d u’ r&%ﬁ?% (region
O, SEN B 28 ASpasnl a, AspabAla, d uddThr) (region B) a BRI
(Lys74Thr, Asp75Al a, Asn78Ser) (region C) were obtained (Table 1, FIG 4).
5 [00161] To investigate if the anti-SEA gntibodies froma hunman |gG pool
could recogni ze the different SAg variants, a Scintillation Proximty
Assay (SPA) waPafiAd | Igpddument sodiTie parganiacs wér enedi fiecaytiozed to a

| over extent cemariad, tiSEA RIS HebaRL! tial
reduction in bi s by et héu{l})tg)s()t?}gje[t %ns nnré'gle?ltr?% EA/ E-65. In

di
the SPA anal yéieg Iaf%r g%@%agla&g‘%%?%r@ée@ﬁ&ﬁ /4em &S tels @Rl EdSEFrG 7) .

However, rran;cpneﬂiaakam alefl@=gr)gr.ated a reduction in produc- tion

| evel of E? ? g gn addition, the biological 15 activity was
occasi onal ecreéased as well. By scru- tinising the replacenents we could

i dentify the Adlepdi-£ igialilion edfi dudsibodyhiepitagesvari ant and excl ude or
nodi f t hem e t er : [ ro- ductjon
Ty 60136 eW tQ% gQELQBQQ gsexggpﬁngoaﬁtlhggé 89ﬁﬁpg£

| evel was increased by hydr phI|IC fe acenen
hydr ophobi ¢ oﬁ@@erF@@EG?PST VﬁeGﬁﬁpﬂéﬁatﬁdahheb@dylbnmaaﬁgamgilsynerglstl

i ncreased wheribhe Yekiuantis W%Ggu%%ﬁhﬂeéf %ﬁehB §§éﬁ "% ﬁ8 $ ng of
i

SEA/ E- 63, 65 d Tab
1). The v]aq'sl ar{gl a?‘t F‘rg gg rfroléteggégt'sf’*&ﬁahﬁﬁ ﬁEEEP@C‘hntPhél E\ al(ygi se

wi Eho a bi nd- ingaredoft Pﬂﬁfﬁngngégglﬁg@Qégm;)aéeﬂotﬂo@ Etl(qjkés 150%2

S E-110, a a n.o n e -

(SEA E-97), S '"E%ﬁ[lﬁgﬁgtigg? reééﬁﬁg%ge(g%/ r%%?,f LRACREATE- 74 (wt
Asp45) (FI G 7big@ingbl(AntynsFhe, nedi &lcat 1o93) rEH@ﬂ@ﬁebl,etﬁQrpﬂQSén@f the
reducti-on in b i 4Ser

Asnd0Ser Lys%‘?*ééﬂ?% ha0) BarthLe bR hs PR Shnl BaLRTRirL
Asn78Ser 15 LyS¥ Q@Eer@% 89@@ bry%s@r 98@9@8&%11911&6@:0% ntad | DEMBEe of

SEA/ E- 75 and oBéi 4hedbSEN Eo ShchSEAL2- éﬁ@) supkh e fgen ( SEA E-84) and

SEA/E-74 wt hIS i's_because th
( ﬁ%?éﬁ) was found that SEE displayed a strong reduc-

tion in antibody reactivity compared to SEA (Antonsson et
al., 1997). Unfortunately, with this reduction there was

20 also a remarkable decrease in tumor killing properties
when fused to a tumor reactive Fab (Antonsson et al.,
1997) . Therefore chimeric constructs of SEA and SEE were
investigated. When introducing the corregponding amino
‘acids from SEA in four positions in the TCR-binding

25 region of SEE, the desired properties were obtained.
These substitutions; Arg20Gly, Asn21Thr, Ser24Gly and
Arg27Lys (region A) in SEE, resulted in the chimera
SEA/E-18 (FIG. 4) {(Antonsson et al., 1997). This chimera
displayed more than a 50% reduction in antibody reacti-

30  vity, as in SEE, while retaining the efficient level of
cytotoxicity, as in SEA. Additionally, to decrease the
affinity between the Superantigen and MHC class II, which

- reduce the SDCC and thereby improve the therapeutic

window, SEA/E-18 also contain the substitution Asp227Ala

35 (Abrahmsén et al., 1995).

' [00158] To further decrease the ability of human anti-SEA
to recognize SEA/E-18, the antibody binding epitopes




6 December 2005 WO 031002143 PCT/ SE02/01188 50 superantigen variants,
contai ning those substitutions, all displayed a good Ezg %}Ifggi t he SPA
o

anal ysi s. wb@93§343 Thus, the residues substituted in S g E- 64,
SEA/ E-65 and SEA/E-74 resulted in between 20 and 400 5 re on 1n
anti body reactivity, conpared to SEA/E-18 (Table 1). 6 Decenber 2005 WO

03/002143 PCT/ SE02/ 01188 51 ILo~ a p o(c)@s.' o© cifo;oa[ a ori d) o0;a
oo'ra Q~o [r tk {2 rM rldO-r'rl r te'rltdM r O Mo ~ t .,~s
7 1l )} r 01042 AR diING BRerEnRigeng (wererdler atoedN Meptidey faete N ©) M

IMa WM 00 Wnwnts from a partial pepsin digest of either SEAwt or
SEA/E-18 were captured using immobilized anti-SEA anti-
bodies. After purification, the peptide sequences were

5 identified using LC-MS (FIG. 1). Thereby potential areas
involved in antibody recognition were localised in the
amino acid sequence. Notably, most of the recovered pep-
tides were located around regions known to be interacting
with MHC class II (Abrahmsén et al., 1995) (FIG. 2 and

10 FIG. 6). The three dimensional structure of SEA (Schad et

| al., 1995; Sundstrdm et al., 1996) and a computer model

of SEA/E-18 (FIG. 5), based on the crystal-structure of
SEA (Schad et al., 1995; Sundstrdém et al., 1996 A), was
used to locate the surface exposed residues within the

15 identified peptides. The following residues were identi-
fied as exposed and potential candidates in the antibody
binding epitopes: Glu34, Lys35, Glu39, Asn4o, Lys4l,
Glu42, Asp44, Asp4d5, Glud9, Lys74, Asp75, Asn78, Lys79,
Lys8l, Lys83, Lys84, Aspl73, Hisl87, Serl89, Gluloo,

20 Gln204, Lys217, Asn220, Glu222, Asn223, His225 and Asp227
(Table 1).
[00159] These residues were subsequently substituted to
reduce the binding to antibodies. New computer models
with further improved SAg variants were continuously

25 made to confirm and compare the results acquired with
the latter. Specifically the influence of side chains
was studied and changes effecting the stability of the
protein were identified. |
Example 8

30 Modification of the Superantigen to reduce seroreactivity
[00160] The levels of antibody binding of the identified
residues were characterized initially by two to sgix

- simultaneous substitutions in SEA/E-18. Thereby the SAg

variants SEA/E-62 (Lys217Thr, Asn220Ala, Glu222Thr,

35 Asn223Ala, His225Ala) (region E), SEA/E-63 (Serl89Asp,
Glulooala) (region D), SEA/E-64 (Glu34Lys, Lys35Glu,
Glu3oLys, Asn4OSer, Lys41Glu, Glu42Lys) (region B),
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SEA/E-65 (Lys79Glu, Lys81Glu, Lys83Glu, Lys84Glu) (region
C), SBEA/E-74 (Asp44Ala, Asp4a5B2la, Glu49Thr) (region B)
and SEA/E-75 (Lys74Thr, Asp75Ala, Asn78Ser) (region C)
were obtained (Table 1, FIG.4).

5 [00161] To investigate if the anti-SEA antibodies from a
human IgG-pool could recognize the different SAg
variantg, a Scintillation Proximity Assay (SPA) was deve-
loped. The modified variants were all recognized to a
lower extent compared to SEA/E-18 (Tablel). The most sub-

10 stantial reduction in binding was caused by the substi-
tutions made in SEA/E-65. In the SPA analysis, a reduc-
tion with more than 40% was observed (FIG.7). However,
many replacements also generated a reduction in produc-
tion level of E. coli and in addition, the biological

15 activity was occasionally decreased as well. By scru-
tinising the replacements we could identify the respon-
sible residues within each variant and exclude or modify
them to achieve better properties. Generally, the pro-
duction level was increased by hydrophilic replacements

20 compared to more hydrophobic ones.

[00162] The reduction in antibody binding was synergigti
increased when the variants were combined, as in SEA/E-91
composing of SEA/E-63, SEA/E-65 and a modified SEA/E-74
(with wildtype Asp45) (Table 1). The variant with the

25 most outstanding result in the SPA analysis with a bind-
ing reduction of nearly 70% compared to SEA/E-18 was
SEA/E~110, a combination of SEA/E-63, SEA/E-75 and
modified SEA/E-62 (SEA/E-97), SEA/E-64 (SEA/E-108),
SEA/E-65 (SEA/E-84), and SEA/E-74 (wt Asp45) (FIG.7,

30 table 1). The modifications reéponsible for most of the
reduction in antibody binding were within SEA/E-109
(Glu34Ser, Glu39Ser, Asn4dOSer, Lys41Glu, Glu42Llys,
Asp44Ala, Glu49Thr, Lys74Thr, Asp75Ala, Asn78Ser,
Lys79Glu, Lys81Glu, Lys83Ser, Lys84Ser) a combination

35 of SEA/E-75 and modified SEA/E-64 (SEA/E-108), SEA/E-65
(SEA/E-84) and SEA/E-74 (wt Asp45). This is because the
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superantigen variants, containing those substitutions,
all displayed a good reduction in the SPA analysis.
[00163] Thus, the residues substituted in SEA/E-62, SEA/E-
64, SEA/E-65 and SEA/E-74 resulted in between 20 and 40%

5 reduction in antibody reactivity, compared to SEA/E-18
(Table 1).
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‘c~I-Nwn; cO. coalmmWw, nnB- cl ,- o- .r [tY2ri~wll1l wWIi!l wWwW
Wc W~uw' WWIits WGwwi ww wl w klltudlmAAvaxBJ[%é . ;\I c4, N (o
U Co Co c0ton1%w§|Aco f90ito Iva ! tn~' -+ to td UL Co 6 EEERFEY 2005~ WO
03/ 002143 YEE3 /83101188 52 Exanpl e 9 Repl acenents af f ect B¢/ ¥ OYFSduct i on
level s [0164] As indicated above, sonme of c4he substitutions on the
superantigen surface resulted in decreased |l evels of 5 production in E.
coll. Many conbi nati ons of such replace nents were not even possible to
produce. Therefore, it was decided to investigate alternative

nodi fications of those residues apparently causing a reduction in the
yield. Substi Exempde that affected the yield wi thout 10 decreasing the

binding to thg gé Li.0pdiLes g%%%f3§585fh%h§?ﬁdhg%ﬁgk' g I nstead t he

wi | dtype resi wer e use nitla Sof superanti gen
variants, resil0186é Rgs3pdipabed/ Ebedevagonef et thy ﬁﬁbstéﬁétlgﬁseﬁpres-

sion negatlvehﬁe Wheardsih ehh%ukﬁéget¥3§ui€éadﬁﬁ H@c%éa@%%'&b@@l§5o§|0ng
W th serln substitutions . o u34 and Gu resulting in SAg varlant

SEA/ E- 108, t hBFEHiES 18R 1F1n§r'eé'§ 3. nM9PVeaomP5ﬁﬁ§éﬁﬁﬁ1 osyehg;rfp TRE"
reduction in manteb@dyeraattewehypwaslbmaeuerpﬁadﬁbéln@&er@hemelnEEO-
and Lys 84 n eearectfed, BoS bttt dat ot R ratige BROREIGReahTanrs T
1.5mg/ | .. Due thosheréamdueBaappahenElYecausmngna|bedycteantmmlthemas
decreased mjt?iéﬁ%ﬁ Substitutions that affected the yield without
10 decreasing the binding to the antibodies were not further
investigated. Instead the wildtype residues were used.
[0165] In the initial set of superantigen variants, resi-
due Lys35 in SEA/E-64 was affecting the level of expres-
sion negatively. When using the wild type residue in
15 position 35 along with serin substitutions of Glu34 and
Glu 39, resulting in SAg variant SEA/E-108, there was an
increase in yiled from 23mg/l to 30mg/l. The reduction in
antibedy reactivity was however maintained. When intro-
ducing the glutamic acid substitutions of residues Lys79,
20 Lys8l, Lys 83 and Lys 84 in SEA/E-65, thisg resulted in a
- production level of only 1.5mg/l. Due to the fact that
. the effect in antibody reactivity was decreased with 43%
compared to SEA/E-18, effort was made to identify better
_ replacements. The best combination, in respect of both
25 yvield and reduced antibody reactivity, was found to be
SEA/E-84 with serin residues in position 83 and 84 and
preserved glutamic acid in positions 79 and 81 (Table 1).
The production level wag increased ten times_and the
antibody reactivity was reduced with 41% compared to
30 sSEA/E-18 (Table 1). The production level was increased
tenn times and the antibody reactivity was reduced with
 41% compared to SEA/E-18 (Table 1). The production level
was also decreased more than tenfold with the replace-
ments Ly8217Thr,:Asn220A1a, Glu222Thr, Asn223Ala,
35 His225Ala and Asp227Ala in SEA/E-62, to 1.0mg/l. How-

ever, by replacing the alanine substitutions for serin




conpared to SEA/E-18, effort was nmade to identify better replacenents. The
best conbination, in respect of both 25 yield and reduce @bant|%®&¥
reactivitgy s found to be SEA/E-84 with serin residue ?ﬂﬁgﬂ i on 83
and 84 and' O VW2 ved glutamic acid in positions 79 and sFCABERRAIES — The
production | evel was increased ten tinmes and the antibody reactivity was
reduced with 41% conpared to 30 sEA/E-18 {Jable 1). The production |evel

was increased tenn tines and the antibody reactivity was reduced with 41%
conpared to SEAsEdudS,( Talshdtlihg The Sphgaueti oprbevel ionayiallde décr eased

nore than tenf t e l; s217Thr, Asn220Al a, d u222Thr,
Asn223Al a, 354%hg£gg %e&% 5&%§'§%3Afg%?%%SEX/E--62 to 1. Ong/ 1. How -ever,

by repl aci ng tIIQéEiéllaﬁiclﬁ@r@mtsmﬂu'm whenf gpmbanings SBA¢EnBEr W2Db5moNe
03/ 002143 PCT&&%Q%%B%&% ase%ﬂSF@SGBr el &b&gfh@ds%ﬂ?ﬁh pLady t' on

yi el ds of n%/n1 wer e obtai ned abl e . 66] Interestlng8
conbi ni ng BEAPEAEE Rt h ﬁ@réowaaﬁpéﬁ%loyu&ﬁ*f&% SRR FENSTERE ditfzrng

SEA/ E- 74, as NmaﬁlgEéhE-@h,thheoEQerhaﬂdCEhéﬂe|%ﬁ%'oﬂ@% é@vak@@dsb@oéznull
- (Table 1). On.the.other hand there was, on

superant i gen vEPFanPtSENPELE l@FnovgﬁﬁPF ﬁ%A/%Jﬁ&%igkfgséggfﬁVQPQ The
producti on | eveingdf. , SEALRettGvelgs Theepepduntieaséaved 3FngER/BRano

' i th 174A T 189Asp,
G U150ALa. and EEn PO KA SrERRALRRCER Byt RS ronBV i Ebe BB LIPS
a large ﬁtheEtétu§mb§E|ﬂﬁpﬂaﬂélamtﬂlsBﬁAﬁhe SapéBéRhirgeRemagohend to
probl ens “‘thGEuléﬁhha %ﬁﬂréiﬁb@@TAEBeE§e§E§n§tshﬁﬁﬁtlbhrg@aﬁiéfﬁ?ent

mechani sms 15 for this: decreased thernmodynanic, destroyed natural _ fol ding
pat hway or neJP}57ﬁtFBEE@@HCbPStﬁoF?FQE Bhykgr thﬁuﬁﬁt%HEtaPﬁ?mW%Fhrhis

study was to panmpue anbegaﬁtﬁgeﬁpmbgpQéaantbh réplbasewivhi gh gBgt |ikely
would not interfere,wth % % %F Etiuct ﬁébacg g her e, was 20

_always a possPBPFPE§*PRat TPRESNE u ?B? ég RESEnge6hBt AP

resi dues ithanfohetimikd ﬁ¢pEeasB§tthekmoﬂpnamMalnﬂasnkbgeﬂhﬂatushhblllty

e el o e ¢ neYoFATRY" BEReLS HELS, CPRSLARLLXTBAe: L8 BEed 8hcgp, conti T

the location™o &d"Fest dues w
Though the aim with this study was to remove antigenic

epitopes on the surface, which most likely would not
interfere with any major structural backbones, there was

20 always a possibility that the new structures were depend-
ing on other residues than the wild type construct, for
maintaining their stability. Therefore, new computer
models were constantly made to predict orxr confirm the

location of the substituted residues within the new

25 structure. This way we could identify the responsible
residues within the early superantigen variants causing
problems with for instance expression levels and accom-
plish improved variants with either wild type residues orx

_ better substitutions (Table 1).

30 {0168) In conclusion, to accomplish a better level of
production, the following residues Lys83, Lys84, Asn220,
Asn223, Hieg225 and Asp227 should be substituted to serin,

- not alanine. Additionally, to avoid a reduction in
expresgion levelg, the residues Lys35, Aspl73, hisls?7,

35 Serl88, Serl89, GlulS0 and Gln204 should be conserved.




25 structure. This way we could identify the responsible residues within
the early superantigen variants causing problens with f nce
expression level s and accom plish inproved variants wi tﬁﬁ)eé?“f ez% Wild type
resi dues oY 'H¥RMr substitutions (Table 1). 30 [01681 | nP&IREPHEBH, (o
acconplish a better level of production, the follow ng residues Lys83,
Lys84, Asn220, Asn223, His225 and Asp2275§houl d be substituted to serin,
not alanine. Additionally, to avoid a reduction in expression |levels, the
resi dues Lys3Exafigill/30 hi 5187 35 Ser188, Serl 89, dul90 and 4 n204

shoul d be consegr i 4 46Dec RPCT/ QEQ2/
Exanpl e 10 Eva l?\g%'%é:ﬁ"\/'% %5’3‘? ?afl'unuf‘jcoﬂ‘ Wﬁﬁ%?é gT ﬁ gr%g%
variants [016£$]aCBelaa1i§@thhe superantl gens were prinmari I y deS| ghed 5 for

tumor t her apy 1SR s8ked ¥ e@ was Lapar pr&ﬁ\%ﬁ:ﬁ? a&ghgnﬁd

repl acenents decr casi ng turmr POt oxi oI Ly Wi
superanti gen & &Ver theragyi |(Pep ﬁ&eﬁemfh@é thil§ 2@dmoh tdWpEc L BROr -

_ %t ot %be:'c ty wene thereliar %e@@;g&i%@h@ﬂtfsoﬂe%kleﬁ@ﬁWgsEﬂﬁbénﬂhgéﬂtéar| ants IP
a assa n.a IT1 0N e e | ClI er an ens (0]
o ate T oo PHEAT sl piEnafathe Povels FEEEr AR LGP YRR HRES | Fhd
system c cyt o1a<b>ﬂlmttyy tohaledieael dhdausemsirdeiekbeets cyeasvredity aebBCC
assay (FIG S t S I kel .ow 15 to
i ncrease the t erljg%ré)t]:t(él i[:“%vm n%o'ti %[361%]1 %‘sﬁ}t gtolgg%%gq?%lgpi gfg‘%gé{lggfa Ag
vari ants héd tahéAmﬁhESIsavel(Fog t Goer Inpeddfitdonyt tbh@xbéfrioﬁ.ency af SEA/
E-18 (Table 1)s EQ%n 3@%&%‘ ¢ Sm sté}Eé’ Eeig g'éﬁ_'hh aggggatiz

Lys74Thr, | a and “Asn78 |ch was 2 crea ten
SEA/ E- 64, vvl t ﬁ@ﬁ@slsé@sa@@ﬂcéﬁt §85®G§4E9s SYB{swsc eytetagglzyw PBREOSer ,

Lys4l A u and cGuudZkbpsiseniiclh wagedesr ﬁaagdréaveﬁohdsgeapaégéyt QF{@EA/ E- 18
(Tabl et). Interestl ngl y, the_decreas d activi 5_.wa
observed in tHi's V&Fi tlnlicﬁchﬁﬁvnE 855PF6n s %%PP:]lgf G’PFEeE gﬁﬂ)}ft ?Péns for
exanpl e i 15 SEALCEL11@%eakrl kEhactheirbpenascdetadbed (tablel). In addl tion the
SDCC [0170] Most of the initial set of SAg variants had the
same level of tumor specific cytotoxic potency as SEA/
E-18 (Table 1). The exceptions were SEA/E-75 with the
replacements Lys74Thr, Asp75Ala and Asn78Ser which was
20 decreased tenfold and SEA/E-64, with the replacements
| Glu34Lys, Lys35Glu, Glu39Lys, Asnd40Ser, Lys41Glu and
Glu42Lys, which was decreased fivefold compared to SEA/
E-18 (Tablel). Interestingly, the decreased activity in
SEA/E-75 was only observed in this variant, in combina-
25 tion with further substitutions for example in SEA/E-109
full activity was detected (tablel). In addition the SDCC
activity was unchanged in SEA/E-75 compared to SEA/E-18,
The substitutions Lys74Thr, Asp75Ala and Asn78Ser were
therefore likely to disturb the interactions important
30 for the antibody dependent cytotoxicity alone.
[0171] The majority of the superantigen variante describ-
ed herein did show a clear reduction in SDCC. A slight
- decrease in SDCC activity was observed for the initial
variants SEA/E-62, SEA/E-63, SEA/E~64, SEA/E-65 and
35 SEA/E-74 in comparison with SEA/E-18.
[01272] All the superantigen variants contained the sub-
stituted residue Asp227Ala or Ser. This substitution was




activity was unchanged in SEA/E-75 conpared to SEA/E-18. The substitutions
Lys74Thr, Asp75Ala and Asn78Ser were therefore likely taq disturb the
interactions inportant 30 for the antibody dependent cyt’StERIELY al one.
[0171] Thyﬁﬂf’g&i‘ﬁ/ of the superantigen variants describ- F&d/SR8#B88 gi d
show a cl ear reduction in SDCC. A slight decrease in SDCC activity was
- Observed for the initial variants SEA/E-%%, SEA/ E- 63, SEA/ E-64, SEA E--65
and 35 SEA/E-74 in conparison with SEA/E-1I8. [0172] Al the superantigen
vari ants cont &mefh tthe sadircestilisutadd itdsivdie MP221488 0C $e0. tIhes :
substitution S Decenper, 2 V0. Q3/.002 PCT/ SE02/,.01188 nown to
reduce the af :‘%%ﬁ ?(3}1 roe%%h(ﬁ %g%clfcfﬁaj%yné(g’%rg%sfeﬁelﬁgbﬁif he§gf)653‘
activity (Abr #awsremt siince BIGOVaridmieB&a/Esilide SAghvahedNt+tSEME- 109,

with the' N-teryg+ ; i i S e r ed to
5 oA 18, t han At ARt | A gt B o 0l PRl dRET BERBaEaIPRG
i ndi cat ed ¥ hatSERAETYE. SHGESERY Eaddidri wash thesCdtesmpasé BebAtéhtnged t hat

are inportant dieind hanhiePeaaRE LEeS thlaitk i ihngrhgeMigschagst1dnkk! G 8) .
[0173] Thus, the residyes that calfsed the greatest 10 redu%tl on, were

Lys79Ser and (578 iVSERGEr §PaRg et FERSUBLSE LOPPEHARSpASAl BPFn

SEA/ E-74. MostsDufC tdigh enossuliskieliyt bapsl abeMHQcallegsaraurfegIthe) resi dues t hat
have previous e 0 to_int ct . with MHC ¢l ass || ahnsen et
oS 1805y 15 WOk i ekt Ao LRE, ot dchlbel P38 ShartaRE (0T oa I
order to Hesi geduutiopt iweade Syp&O8etri ged Lyapil8ar, inl BERAZeBAbARd
substitutions u%%rgqi I I o:t.h egRj,or 1 | G 4 and
FIG9). 20 [of?%]r %EI rst.,trﬁ%ﬁlonf ABpuSA1a0 i 8RRy BEY %hsl\?ﬁéi E’E %ﬂ?érg mi nal
i.e., residueSuRsFiranignsseregderpated aroaprathe| ysgiduns thahobaver

A u222Thr, Asp2R3SMusly $22SehoandtoASRR78et 98Rt MBE WikBsGEn204Thr were
assenbl ed for mﬁ?iq:ﬁ SAg varii %nr'][;[e SEA/E-113. This variant exhibited the expect

25 ed reductid LS actli9v?§l)y and acceptable levels of expression
but with B5somesnailedaar eased biol ogical activity (Table 1, FIG 7 and
FI‘G 8A and F!D%‘si%@ 'ofAI al novel superantigen variant '

' [0174] In orxder to design the optimal superantigen
variant, all favorable substitutions were combined
leading to the superior SEA/E-120 (FIG.4 and FIG 9).

20 [0175]1 First, all favorable modifications in the C-ter-
minal i.e., residues Aspl73Ala, Serl89Thr, Glul90Ala,
Ly=s217Thr, Asn2208exr, Glu222Thy, Asn2238er, His2258er and
Asp227Ser together with Gln204Thr were assembled Forming
SAg variant SEA/E-113. This variant exhibited the expect-

25 ed reduction in anti-SEA reactivity and acceptable levels
of expression but with a somewhat decreased biological
activity (Table 1, FIG. 7 and FIG. 8A and FIG. 8B). All
favorable substitutions in the N-terminal i.e., residues

. @lu34Ser, Glul%Ser, Asn40Ser, Lys41lGlu, Glu42Lys,

30 Asp44Ala, Glu49T, Lys74T, Asn78Ser, Lys79Glu, Lys81Glu,
Lys838er and Lys84Ser were assembled into SEA/E-109. A
remarkable decrease in anti-SEA reactivity was observed
for this superantigen variant along with a high level of
expression and even improved biological profile (Table 1,

35 FIG. 7 and FIG. BA and FIG. 8B). However, when creating
the combination of these two variants SEA/E-113 and
SEA/E—109 in SEA/E-110, there was a dramatic loss of both




favorabl e substitutions in the NNterminal i.e., residues  u34Ser,

3@ u39Ser, Asn40Ser, Lys4l du, G ud2Lys, 30 Aspd4Al a, d u49T, Lys74T

Asn78Ser, Lys793 u, LysSidu, Lys83Ser and Lys84Ser wet@egabatfed i nt o
SEA/ E- 109W 0300214  kabl e decrease in anti-SEA reactivity W&ISER¥®ed for

this superantigen variant along with a high level of expression and even

i nproved bi ol ogical profile (Table 1, 35 ELG 7 and FIG 8A and FIG SB)
However, when creating the conbination of these two variants SEA/E-113 and

SEA/ E-109 in $EAlE- ahdlBiolbetiealasuactiamt(irebless . ofhbobhiobodecaiber 2005

WO 03/ 002143 Eg;/gggz £1%%ﬂ§9 fg %%g %Bdw% glgg%aakgggngglgauggablet) The

bi ol ogi cal tency Was recovere ues  Ser 189,
Glul90 and Gﬂﬁ2@48®er§IM§@@ agdlﬁlm@OSENEE61m56d($abhel}n BEA/Brbﬁﬁctlon

[ovel s were stithiah)a koW Serbgvelciclbhecular vandebagn obet bl soar i ant

suggested that residues 173, . and Ser 188, coul e 1 nportant
for the st%buﬂﬁy§ﬂ|oNO&ﬁCPHérf@PéEéﬁﬁgseﬁsé&aénVﬁylaaésauagﬁatﬁﬁ Bhaker

yields. [0176%ebeviaeal adibfif/arent saenbhnat cergsver eoiBdenbboigdartdc! uate
t hese reS|due% E%U|tln% gn SEA/ E-118, .S SEA/ E- 121
P¥a &

E-12
and SEA E- 122 £ ZBFdoRy L BﬁEﬁéEdoBPﬁuﬁB SHEERTSER/ E- 120 with
wild type reskesdueingnlalhlgheeeyﬂeidslons Together wth fornerly nade

Sy ot S g AR R R el hc L

only SAg vari eaching expression mor e Tabl e
1). No sikhif Luabhe tHetkeresidveen regultiofi bhoFBl/Balléct PEA ? b9,

‘anti body rea L r e d t t v a novel
conj ugate 20 gg%gglxégilgEggg iﬁﬁ Sgﬁe??%gF mggugg%ﬁmé§ Dgéég %D%et of

t he tunor reaéppvéoanWPﬁoe?tﬁﬁaﬁdu§15h48@56ﬁré@8nWéFh u%ld Eﬁga)r%ﬁ%c; 10) .

[0178] The' aatkgeinohl115TArks p¥RAE$sAH. omogeahéﬁrWlehyfoeﬁerﬂyf&@a@nt
on-smal_| eII ance breast cancer. renal cel

Lanoer” aner BEADB R LA R A RS ek B SRR LR L o

in the wid dtyhessegaencehef obl¢ BRyevaksantadecsbohingoarbisbsibmngher
yields.rln thfeb@§¥yo%hﬁ59é Ekaé'ﬁbag/§eﬁééﬁi¥’1). No significant
differences in regard of biological activity or antibody
reactivity were cbserved between the variants.
Design of a novel conjugate

20 [0177] SEA/E-120 was genetically fused to the Fab moiety
of the tumor reactive antibody that is 5T4 (Dohlsten et
al., 1994) (FIG. 10).

[0178] Theé antigen of 5T4 i expressed on a variety of
different tumors, such as non-small cell lung cancer,

25 breast cancer, renal cell cancer, pancreatic cancer,
ovarian cancer and colon cancer. Substitutions in the
wildtype sequence of 574 were also made to accomplish
higher yields. In the Heavy chain; Hig41Pro, Ser44Gly,
Ile69Thr and Valll3Gly and in the Light chain; Phel0OSer,

30 Thr45Lys, Ile638er, Phe73Leu, Thx778er, Leu78Val and
Leu83Ala.

[0179} Although the present invention and its advantages
" . have been described in detail, it should be understood
that various changes, substitutions and alterations can

35 be made herein without departing from the spirit and
scope of the invention as defined by the appended claims.

Moreover, the scope of the present application is not




- 11 e®@Thr and Val 113Gy and in the Light chain; Phel OSer, 30 Thr4SLys,

11 e63Ser, Phe73Leu, Thr77Ser, Leu78Val and Leu83Ala. [0179] Although the
present invention and its advantages have been descri b&dPFsrbereP®i| = it
shoul d be WHhP&30d  that various changes, substitutions PSAEERFIEE: i ons
can 35 be made herein without departing fromthe spirit and scope of the
i nvention as defined by the appended cl ai gg. Moreover, the scope of the
present application is not WO 03/002143 6 cenber 2005 PCT/ SE02/01188 57
i ntended to beanitiemdeed tio biehd. ipatdd weark henbeditienil s ro femdidid rptee 8%,

machi ne, manu t i Li.on, of tter mean t hods eps
described in %%% g%%%?%%%?@?%#?fﬁﬁksWﬁ%@ﬁ%cqﬁﬁﬁ'néFﬁméﬁgiﬁlqnhC&ﬂgmé i1 1
readi |l y apprem§agisat aethomst haddistepss des cofibelde ipr édentspenidridiadionpr o-
cesses, MACHI AGS ondR B! Bty CARMAY HkORROEABILGN. ~HRANS: Apiacds, or
steps, presently existing or |&ater to e devel oped that perfor
substantia?lycﬂﬁées§ﬁ€“¥gﬁ@tﬁéﬁC1@ﬁué@hP@v§h§uB@ﬁ&ﬁﬁﬁaﬁmwepﬁé0§an@rﬁesuIt

as the corre t@sspendmaehembedi MRS adeset, bedmperain oMy JFe milkitkirsed
according to the gresenhllnventlon. Accordin lﬁ’ the g pendeﬂ | ai ns are
i %ﬁ &c

intended to i AEFTGe MELRCHSyn&Fr StEP6pe PLGER XL EL 1P OFi nEsST Lo
manuf act ure, benpdesvkelbpes thampeerformeandstertiadldy ehesttepe. fuhtioh801

One of skill : i ciate a re t _iogvention is
wel | “adapted F5 BaniEvh SEBRERKCINTATC VAL Bahd e ohiT®, RE°ERY, conge”
advant ages? meApPedatg szbadimentst Heseribhdr batethemaynbeConpaditions,

nmet hods, pro ~and .t ni e i er ej e y 20
representativgeggiﬁﬁggpggtg%?egggﬁgggi%%ﬁ%geggg'aggeo?gﬁg%ggz Fggbe
exenpl ary and2BPERABE FheéRgedTrss intRrdad troaBcépdenwisbdpetheranges
therein and okbepeus@ghWokbcegeel!, mAchhass, Skbhligdctnrkhe cahpowhi¢Bnare
enconpassed m%thlg t he sgérlt of %hg i nvention or defined by the 25 scope
of the pendi n§tcl'8FHET - 6"PREENOEFPTIBBE: W §5FB62143 PCT/ SE02/ 01158 58

15 [0180] One of skill in the art readily appreciates that
the present invention is well adapted to carry out the
cbjectives and cbtain the ends and advantages mentioned
as well as those inherent therein. Compogitions, methods,
procedures and technigues described herein are presently

20  representative of the preferred embodiments and are
intended to be exemplary and are not intended as limita-
tions of the scope. Changes therein and other uses will
occur to those skilled in the art which are encompassed ~
within the spirit of the invention or defined by the

25 scope of the pending claims.
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155(4) : 19 4‘-’3%@2?"31995. The Swedi sh Patent Office PCT | nt&tAAPYENET
“Application 61 CLAIMS 6 Decenber 2005 PCT/ SE02/01188 22-10-2003 1. A
conjugate conprising a wldtype or, nodifggd bacterial superantigen and an
anti body noiety, in which 5 the am no acid sequence of the superantigen
conpri ses redidgEenA ato H . WhRickwheagistayA3Bd 2W) t BBRSHB8 , TER9BINding site -
and det er m negicliBanbieadidid 1o, TERr a0d_ EGGIRRS . B259 . 776d9k8] MBgsbi nding to
VHC C ass |1 nnlﬁcules, wherein' . the amno _acid se%uence of the
superanti gen ¥HEa&t 2o hHetHeds -sdBSL) t4B8d34o &H&E-one or nore anino
aci d-resi - duemngn eoglit i, ogenehosens f+rom tidusgr oup consisting of 74, 75,

78, 79, 81, 83, .and 84 in S SEE,. or rrespon- ding positions in
region C i ogﬁ&%OQUSQ?fﬁfVSth%mﬁggg' béé%(? é&ggédgﬁpgh gﬁggor nor e
different amno acid re 15 sidues such that the substituted superantigen
has re- duced seroreactivity conpared to the superantigen from which it
has been derived, and wherein the. antibody noiety is a full length

anti body or any other antigen binding antibody active 20 fragnent, which
is directed against a cancer-associated cell surface structure. 2. A

~ . conjugate according to claim1, wherein the amino acid sequence of the

superantigen at |east has been substituted so.that one or nore of the

am no acid resi 25-dues in positions chosen fromthe group consisting of
79, 81, 83 and 84 within region Cin SEA or SEE, or corre- sponding

- positions in region Cin other superantigens;,. have been replaced. 3. A
conjugate according to claim1l or 2, wherein 30 the am no acid sequence of
t he superantigen has been fur- ther substituted so that one or nore of the
am no acid.. :




.residues within regl on A, B, C D and/or E of the super- antllgen al so has
-been replaced. . 4. A conjugat e [fRZs s Bwcome; of cf

wher éin the amino aci d sequence B@Tmnmgrw"pgen has bmumms
substituted so that one or. nore anmino acid AVENDED SHEET Heifwp@ssh
Patent office PCT International Application 62 6 Decenber 2005 K02/01188
22-10- 2003 residues in positions chosen fgsomthe group consisting of 34,

35, 39, 40, 41, 42, 44, 49, 188, 189, 190, 217, 220, 222, and 223 in SEA
or SEE, or corresponding positions in region B, D and/or E in other
superanti gens, also have 5 been replaced. 5. A .conjugate according any one
of clains 1-4, wherein the amno acid sequence of the superantigen has
- been further substituted so that one orfCL#gME of the amino acid residues in
posi t'i ons chosen-fromthe group.consis 10 ting of 34, 35, 39, 40, 41, 42,
44, and 49 in SEA or SEE, or corresponding posjtions in region B in ot her
super- anti gens, als&h%@@%ﬁrm@éwn‘fﬁ a AgH R deedt Bied to any
one of cl ai mplebaridhes &zglg@lgsé&peglﬁmtélge&hﬁﬁcﬁi}stmﬁ}epOﬁﬁaxbhlch -
enterotoxin 15 (SE), a t ococcus pyggenes exotoxin a_ St aphy
| ococcus &ur eﬁléet%%’r%os%%@ SR ‘?’g (rEgEant l%ens‘f‘?@%ﬁjf%%%ﬁcal .

~mitogenic exoi@%(jidané SVB)o or, aﬂlsid]flep:r@ymcazt isuptrlant igen TSSAHindind
conj ugate according to.any one of .cl e rantigen
i's Staphyl ocotthf %ﬂ%e?%f WA "_(}?E}ilndlrl'ge(%tg)c Jr%h %%Jﬁ%% gﬁa%l%lor di ng

to any one ofECdlatmsmj]né bindimdhich Mie Graswikl orﬁolter@mnowla@r@lmem dues

at posi- tion 79, %glaccoré}j Cﬁ%éh:{@%:@r{:}g Cguﬁrhﬁ VR heen 14t

replaced. 9. A conjug claim38 h one or _nore of the
am no acild relsat%ld@%eratsw@%ﬁﬁtmﬁ@oso Zhatppne 2x mope MU PDLAM LM R Eegi on

A and 227 wi tdyidg rﬁg'ﬁ}gbftlms SHehay e addi dionatdup heatsiepivgeds 74,

75, 78, 79, B1, 83, and 84 in SEA or SEE, Or COYYrespon-

ding pdsitions in region C in other superantigens, have
been replaced with one or more different amino acid re-
15- gidues, such that the substituted superantigen has re-
~ duced seroreactivity compared to the superantigen from
- which it has been derived,
‘ and wherein the antibody moiety is a full length
antibody or any other antigen binding antibody active
207 fragment, which is directed against a cancer-associated
cell surface structure. '
2. A conjugate according to claim 1, wherein the
’ahino acid sequence of the superahtigen at least has been
Subsﬁituted so that oné or more of the amino acid resi- -
25 dues in positions chosen from the group éonsisting of'79,
| 81, 83 and 84 within region C in SEA or SEE, or corre-
sponding‘positions in region C in other Superantigensf
have been replaced. | | _
3. A conjugate accordlng to claim 1 or 2, wherein
30 ‘the amino acid sequence of the superantlgen has been fur-
‘ther substltuted so that one or more of the amino acid.
residues within region A, B, ¢, D and/or E of the super—:
antigen also has been replaced. '
, 4. A conjugate according to any one of claims 1-3,
7 35 wherein the amino acid sequence of the superantigen has .
been further substituted so that one or more amino acid

AMENDED SHEET




30 . 10. Q conj ggate according to claim9, in which one gf)%grggegéog the
am no acid residues at positi Ops34 3S——20 40—A1, 42 145,49 -
within region B of SEE and/or %%@fﬂb%ﬁé’%fzzﬁgn 78 wi t hi'FE4§F02/00188
SEE and/or at. position 187, I88, 189, I90 wthin regi on Dynfiopdgezand/ or
35 at position 217, 220, 222, 223, 225 within region E of SEE have
additonal Iy been replaced. AMENDED SHEET The Swedi sh Patent O fice PCT
International A iication 6 Decenber 2005 T 502/01188 22--10-2003 63
11. A conjugate according to claim10, wherein the follow ng am no acid
resi dues repl agei@iés hayepbeeniond nthosusetkcdm tihe GERisequratet ifg06E

N21T, S24G K, . _K79E, 1E, . K83S, 4S, an 27 r 5,12. nj ugat e
accordi ng toR%;ai ?ﬁio%vvh ei hlt h§§ s%%‘er%%t idlg%)%’ hgéégt h@%m %%;ac’l@%&’
sequence. dep2z?edand SED ih BMO of $BEA & 1@®redBondisgnpogatéoascondi ng
to any one of re- gedi 1 @i (B, Wher el Lhody i Ls a Fab
10" fragment .r%(gfoﬁ %bn]jgugfg?gogc%or ich]g to %: a%%i%?é%?gfe?gg?ﬁ%gvgnti body -
noiety is 50215@@@.r%1a¢6 onj ugate according to cla m 13, wherein the '
anti body noi ety I$55T;6F@&13&§aé@-a&mﬂ%aa@aﬁg@r@f ngLitmel i 1, which
has' the am no acid sequence depicted in SEQ IP% 1. 17. A conjugate
according to ‘éfh?r%h’é Bre tMBIDP et FRIERCE Ml f ?h%‘ﬂp‘éﬁ?r’f)??%?ﬂgh%s
pyt0klne. 18ibéiﬁ0ﬂM€g@éﬁ £EI6 ot Ui e d Os€ | Ethatt lohe Wherebnetbe 20 ayiwki ne
is. an interleukin. A conj ugate, according to claim 18, wherein.the
| terl euki n 18511 2501 T HRTOL L HET SOfoTYi e hesan- St SO same
bIhO| ogi calo zzicttixvcj;tq'f af4naifyve3d [ 240 2041 A £0nj4gat@ndctdr on ngEA ocanyE®ne of
the prece- 25 ding clali ;] AT tgof,C gupar2l. A
conj ugate as %@%%%ﬁ?%%ﬂ %%ié%ﬁe%lgll% ﬁie{%gn%e%nig%%esc%pe%rf romthe
group consi stamgiafng unylsoe have been replaced. :
‘ 6. A conjugate according to any one of claims 1-5,

wherein the superantigen is a staphylococcal enterotoxin

15 (SE), a Streptococcus pyogenes exotoxin (SPE)}, a Staphy—

Jococcus aureus toxic shock-syndrome toxin (TSST-1), a
 streptococcal mitogenic exotoxin (SME)} or a streptococcal
superantigen'(SSA). | |
_ 7. A conijugate according to any one of claims 1-6,
20 wherein the superéntigen is Staphylococcal enterotoxin A
(SEA) or E (SEE) . |
8. A conjugate according to aﬁy one of claims 1-7,
in which one or more of the amino acid residues at posi-
tion 79, 81, 83 and 84 within region C of SEE have been
25  replaced. _ L . , .
9. A conjugate éécording to claim 8, in which one or
more 6f the amino acid residues at position 20, 21, 24,
27, 173 and 204 within region A and 227 within_fegion E
of SEE have additionally been replaced.
30 . 10. A conjugate according to claim 92, in which one
" or more of the amino acid residues at position 34;~35, ‘
39, 40, 41, 42, 44, 45, 49 within region B of SEE .and/or
at position 74, 75, 78 within region C of SEE and/or at .
position 187, 188, 189, 190 within region D of .SEE and/or
'35 at positiom 217, 220, 222, 223, 225 within region E of
o SEE haﬁe additionally been replaced.
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breast, colon, kidney, pancreatic, ovarian stonach cervi x and prostate
cancer. 30, 22. Use. of a conj ysa n my; . onfDesgiber d03i g 1 t o
19 for the manufacture of a nEchaM&&haﬁ@&nAbbﬁﬂ&bm cancer PCAFS1102401188
according to claim22, wherein the nmedica- nment is for i nt r 221022603

adm ni stration. 35 - 24. A pharnmaceutical conposition conprising, as ac-
tive ingredient, a therapeutically effective anount of a conjugate
according to any one of clains 1 to 19. AMNDED SHEET 6 Decenber 2005 64
25. A conposition according -to- claim?24,,._ ?e herein the

“active-ingredi ent.1Tomrisedugaicytakimeding- toActorpodNt i sheaedor dhag to
clai m 25, ‘Aheffifo&g&gg S¥LR8! %@ﬁ%@é{&ug& £BS1 60RIUGR! fiave! elnCONPOS] L on

according to ¢ i ne E{esent as _an unconj ugat ed.
conmponent , |nln%KOd@@@ﬁlh@dtb¢e%ﬁﬂa$@@%eﬂ@¢ sRAAFr aédis, S@éﬁargggKgr se-

quential use gfo@ANtkgRACEKgtBErRPYs 284 PoS9BRLE! hl)on according to any of
claims 25 to 27, wherein the sup erantlggn has. i anm_no acid segyence -
of SEQ FDINO 21 t hk? ar?i GO FdF et JCFLTEDIEFaB Gnaifne’- 85?6%&% Fl? L2 or
a flerl v?}_ |2 ve &iles ﬂ@xﬁtb@&hngaQSSB@tmgind ycifiessgnenbieotegicakdadti GiEQy of

. native co n ording to any of clains 25 to 27, wherein
t he superantf@%ﬁéﬂasgPﬁéh%ﬁg 69ggrd-seguence yof SEQ ID NG 2, the antibody
moiety is 5T4Fab antl. theconjtgkimeadsotrdngrta dsyi vaei ¢é thhepssft havi ng
essential - ggag?afaagy Oghgal 1 ALYl L: hoBY! kise ekl 21530, Fhige of a

conj ugat e conpr|5| e of acterial stperantigen and an
_antlbodylﬁblef@agm¢mtwh|ch the am no acid =sequence of. the- superantigen
‘conprises regions A0 £ ¢ d‘ﬁﬁrx%ﬁ@%@ébﬁiiﬁg%éhbll]aﬁ.iﬁf—‘lBTCRhEh:@dhnghél te and
determ nes the binding regions Bto E determine binding to
MHC O ass || %Rﬁ%kQ@YlﬁgleEﬁe%%l%?%%%a%nlno aci d sequence of the
superantigen at |egst ahasnbesicsustotaied so thatmone, owheweénanheo acid
resi- dues in gosboagngoggg§e98f§9g%the group consi sting of .74,

i5 16. A conjugate according to claim 1, which has the
amino acid sequence depicted in SEQ ID NO: 1.

17. A conjugate according to any one of the preced-
ing claims further comprising.alcytokine.

18. A conjugate according to claim 17,.wherein the

20 cytokine is an interleukin. _

19. A conjugate according to.claim 18 wherein the
interleukin is IL2 or a derivative thereof having essen-
tially the same biological activity of native IL2.

20. A conjugate according to any one of the prece-

25 ding claims for use in the treatment of cancer.

21. A conjugate as claimed in claim 20, wherein the
cancer is selected from the group congsisting of lung, -
breast, colon, kidney, pancreatlc ovarian, stomach,.

- cervix and prostate cancer. |
30° 22. Use. of a conjugate accordlng to any one of
clalms .1-to 19 for the manufacture of a medicament for
treatlng cancer. _

23. Use according to claim 22, wherein the medica-
ment is for intravenous administration.

35 - . 24. A pharmaceutical composition comprising, as ac-
tive ingredient, a therapeutically effective amount of a

conjugate according to any one of claims 1 to 19.
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75, 78, 79, 81, 83, and 84 in SEA or SEE, or correspon- ding positions
"in-region Cin-other superantigenst- have been replace wth nor e
different ami no acid resi- dues, such that the substltutéﬁm?ﬁﬂgggktlgen has
-reduced seroreactivity conpared to the superantigen fromwhich it
has. been derived,. 6 Decenber 2005 65 and-wherein the antibody noiety is a
full length antrbody or any .other antigen binding antibody active
.fragnment, which - is di rect ed ‘agaighst a cancger-associ at ed cel | surface
structure in the manufacture of a medicanent for- -the treatnent of cancer
by activati 8h-oh chepomitriers stemndilily -tdfhﬂaﬁﬁ B L opitiaegint cled ai m 30,

wher ei Bkh&e qqgg%% §§gﬂgpf f e erantrgen at least' has been
substi t ut edeso td%_Oer;fg; or re g Ef’h%rr\%l “acid resi- dues in posi tions
chosen fron@ﬁhe%ﬂ@ﬂﬁ%@mra@qﬁmr@&o &lla 1832 B duBBdredn Kleregion Cin
SEA or. Sitokile GY Iﬁréw‘%ﬁl? Q&Zjﬁéggé inregion C. in other

re

superantrgen'], have been The use according to claim 30 or
31, wherein 2hnd é?ﬁ%%@%e@ﬂ@ﬁélm theckapur a6; | geerais teen fur-

ey stiling o Seddaic 28%n GhooRiQbeted bohBbnent 8. a -aC! 4

resi dues wi.thin region C, antlgen also has
been” réﬁ“ﬁ%&?‘{' % Jc%‘e fa‘é%o?h‘?“hbtm‘n?:oﬁePera@I&aDmsSGe 32, -wherein

" the aniquerscial. amlem&n&ixéﬁiﬁcéﬂp@ﬁéfa pgen has been further subst it ut ed
so that one n.o acr d resi plues i n- positions chosen fromthe _
group consi § |ng{) o _ageoyding 1to jany 19f gdaingg25189, 190, 217,

220, &0, whenk 22 3 liey éiﬁﬁemnSEEenohagotngsaﬁmﬂbngcgqs Ekg@Bsackn . region B,
-D and/gr did NrpthiRslo SUPS al sp_have | aced, 34. The use
“accordin toQ any. I&olﬁez of C(%al ms§!§8ﬂ§ ﬁf’%r eﬁnp‘?ﬁgf‘r&’ﬁﬁp gP& sequence of
-t he- ﬁi%?é?]%‘rﬂﬁ‘-gb‘ﬁ Had O%e@ndel;mrhmweubh&réufeliasrarighassanﬁmﬂ-—rmre - of

the amXp tl&f;lgh[ﬁ@&_l;ﬂngj_@ pogb k- c group consis- ting of
34, 35, 39,-,40, 41, 42, ‘a E %EK QEAﬁ g%mﬁ&gr corresponding

positions i nz%'eﬁ ‘F‘r‘j@‘?%"'ﬁ%‘l’ﬁ’éra§88§ﬁhug toaﬁm’g@ﬁs claiyge R& &obeen
repl aceRit, aﬂnefem uske ofupeyafbégeh Bhal ¥he3Gmito \éﬂﬁ.@'éequence

of SEQ ID NO: Z, the antibody woiety is 5T4Fab and the
. cytokine is IL2 or a derivative thereof having essential-
1y the same biological activity of native ILZ.

30. Use of a conjugate comprlslng w1ldtype or
modified bac:terlal superantlgen and an ant:l.body moiety,
in wh_lch the _amlno acid sequence of .the sup_erantlgen
comprises regions A to K, which region A is within the
TCR binding site and determines the binding to TCR, and
' régions B to E determine binding to MHC Class II wolecu-
les, vherein
.the amino acid sequence of the superantigen at least -
- has been substituted s=o that_: one or more qm:.no acid resi-
dues in positions chosen from the group consisting of .74,
75, 78, 79, 81, 83, and 84 in SEA or SEE, or correspon-
ding positions in region C in_other superantigens, have
been replaced with one or wmore different amino acid resi-
-dues, such that the substituted superantigen has reduced
seroreactivity compared to the superantlgen from Whlch it
has.been derived, '




the superantigen is a staphylococcal enterotoxin (SE), a Streptococcus
pyogenes exotoxin (SPE) , a Staphylococcus aureus toxi esh ckz-ogyndrome
toxin (TSST-1), a strepto- coccal mtogenic exotoxin (S

streptococcal su perantigen (SSA). 6 Decenber 2005 66 3 6. The use of
claim 35, wherein the superantigen is Staphyl ococcal enterotoxin A (SEA)
or 'E (SEE). 37 The use of cl aim365 in which one or nore of. the.am no

aci d residues osi t,i on 3 and 84 wthin_region C of SEE-. have
been repl ace®™ 3§ e?ﬁé%?é‘eoﬁn&FLE’PﬁWB?‘Ol?ﬁYmﬂﬁcﬁ SHdiolepstd of the amno-

acid reanﬁmb&d@t oﬁ:Os.lntyI Qthed, adtigdh bdhdihgS antdRbdgObctdilil n region- A and
227 W tg,kg [edl %&ﬁgl SEE . .hav adddl ti.onal |y been repl aced: 39. The- tuse of
cl ai m 387°PR 3 BrES laﬁéué’ﬁtn@ &'@F‘d’%ﬁsﬁﬁ’é’&a&?dpom tion 34,

35, 39, cdl] slﬂ:faGéZStﬁfctnﬁ:é 1A% blindr feclkOpot PosL LI on
74-,- 75 78 wWithin region C of SEE and/or at - p05| I on "88, 189, 190

within FBgireaten GipatuentoEE camdeor butaqiisation of tAA2inmd3 sydtBm, Wi thin region
E of SEE havqe addi - 217,:.220 tionally been reéeplaced. 40.. The use of claim
39, wherei.n 1he e RFAPACCAFIRBI &6 Fladdm diks vapraisnghe have been

i nt r oduemdnion actilde sﬁﬁmeifc&he'?&@eﬂé{m: 46 1R3B6 HePBedBl E,  K83S,

K84S Th f 40, wh t-h t
noe t neraBebised ke iRk, oS ol et Sty SHSEAEITI0) 2. The

use of dﬂ&!r?rrmmpqm@mns e seemi |ﬂ1mtytherrgmtm iconsd. gedmg fafagieent . 43- The
use of ghai gr42ndMaar e rrg% Fap, 44. The use of
claim42, \Ahere;rln the%aln%t i 5% 70| g;tyln %Ea%EEgEZS R

y IS ke use of claim 30,
wher.ei nSPRE %Wt‘f@% %@m%%@mmmmt@mmm SEQ ID NO

1. 46. hhveubechf 2 el 0f . claims 30 to 45,

32. The use according to claim 30 or 31, wherein
the amino acid sequence of the superantigen has been fur-

“ther Eﬁb§ﬁiﬁﬂtédTSU"th&t“bnb”Gr”ﬂore of the. amino acid.

- regidues within region A, B, C, D and/oxr E of the super—
‘antigen also has been replaced.

' 33. The use according to any one of claims 30-32,
wherein the amino acid sequence of the superantigen has
been furgher subgstituted so that one or wore amino acid
residuessiﬁ}positions chosen from the group consisting of.
34, 35, 39, 40, 41,.42, 44, 49, 188, 189, 190, 217, 220,
222, and 223 .,in SEA or SEE, or corresponding positions in

reglon B, D and/or E in other superantlgens, also have
been Trenl am:d :

34. The use according to any one of claims 30- 33

whereln the amino acid sequence of -the superantigen has
. been furthex substituted so that one or more of the amino
_acid reSLdues 1n.p051t10ns chosen,from the group consis-
ting of 34, 35, 39, 40, 41, 42, 44, and 49 in SEA or SEE,
or correspondlng positions in region B in other super-
.antlgens, also have been replaced.
' 35. The use of any one of clalms 30-34, wherein
" the superantigen is a staphylococcal enterotoxin (SE), a

fstreptococcus_pyogenes exotoxin (SPE), a Staphylococcus
-aureus toxic shock-syndrome toxin (TSST-1), a strepto-
‘coccal witogenic exotoxin (SME) or a-streﬁtococcai su-
perantigen (SSA). . . | |




further conprising a cytokine. 47. The use of claim46, wherein the
~cytokine is an interleukin. 6 Decenber 2005 67 4 8. TEEF g Q&Eclaln147
wherein the interleukinis 1L2 * 'or' a derivative ther ¥i'n
essentially the sane biological activity of native 1L2. 49. A use
according to any one of clains 30-48 wherein the cancer is selected from

the group consisting -of" lung, breast, colon - kidney pancreatic,
~ovarian, stonmch, cervix and prostgge cancer. ‘A -conjugate conprising
a mnldtype or nodifi ed- bacterial su erantl n and an ntlbody noi ety, -in
whi.ch the aBi6no Eheduseqeﬁneéaéﬁ ?ﬁe § ﬁéﬁéﬁtl ?n588ﬁ§FP -regions. A

to E- O‘g@:a%%‘l%% ?{Jaﬁ. ‘@ntt@ {gg}gl i Bi tesmnd determ nes the

blndln& relons ermine' binding to VHC C ass ||
ol ecuI es, \Wer elThe ulse afi eéaaeu ésseé(@eﬁé‘écé‘f °E‘ﬁe°§uﬁ\é’|r§nﬁfgen at | east

has - - QAddiata0 @{t{mqey@msm) ag3 dai¢esglues in
p03|t|ons c osen E?Idr%fr;%t Q%é(;%‘pa C(r)t?]‘%IStl ng of 3 35, .39, 40, 41, 42, 44,

49, 1ssvitigioy vegion 7 oD KBEE dmve Jgen paplac of SEE, or corresponding
positions i Rg egiypR ube of @N&iey 3SEE inn whiiledr cmgqoexramdrger# have been

replaced with one or nore different a i d es ue S that the
subst i tthePRipRratd Jear 1ees &t oSt ?'8’?e§§ fybgCo?rpargtho t he

super ardnd@em4 neft i Gredgionas Heen2derwiehin- regmdnvvﬁepél BEEhe anti body
noiety is a en ant i bod QL- any other antigen binding antibody
acti.ve ?Y%g?ﬁ%%l’ft gﬁ}?’ %W‘r’é%%?é‘a %ﬁal nst a cancer-asooci at ed

.cel | . -surfgee srhactiseeof. c16im 86nj dagavwbisbcond fg v &tm 50, wherein

at le 0 Jor o) r gl dggs |3@ pqsn tigans chosen
fron1tﬁ§ﬁgr%ﬁ%8éo%§?§tungl&ggﬁ 3@0%“’%“’4g 49, 217, 220r

202, - afd, 223,.ﬁ55EA90w1gE91 5PI1e8r PeOfoREn§ Skt .a&nms&tﬁé’&i on B and E
in othegg, syger apt yU€Asn ﬂéggoheenoﬁeshaceﬂd/o&QatUFmsﬂtm@ncdwwugate

??gg{?hggganagbalgggonghln re%&o%h% W%D%E%Ftu@9ég 5%'83%1 gt for
 217,- 220, 222, 223, 225 within region E of SEE have addl—
tionally been replaqed.

" 40. The use of claim 39, wherein the following
_amino acid residues replacement- have been introduced in
the SEE sequence: R20G, N21T, S24G, R27K, K79E, K81E,

) KB3S,«K£4S and D2275(oxr A). '
41. The use of claim 40, wherein the superantigen
~ has theé amino acid sequence depicted in SEQ ID NO: 2

(SEA/E-120) . | _

42. The use of claim 41, wherein the antlbody

. moiety is_a Fab fragment. . ;

43. The use of claim 42, whereln the antlbody

woiety -is- CZlSFab. )

44 . The use of claim 42, whereln the antibody
woiety is ST4Fab.

A5. The use of claim 30 wherein the
conaugate has the amino aCLd sequence depicted in SEQ ID
NO: 1. '

46. The use of any one of claims 30 to 45,
further comprising'a cytokine. ' _

47. The use of claim 46, wherein the cytoklne ls‘

an 1nterleuk1n




6 Decenber 2005 68 53. A .pharnmaceutical conposition corrprl sing, as ac-

tive ingredient, a therapeutically effective anount of %g te
according- to claim50 or .51. 5 4 . Use of a conjugate P?ﬁf’ g wldtype
or nodified bacterial, superantigen and an anti body noiety, in-which the

am no aci d sequence.-of-the superantigen conprises regions Ato E, which
region Alis within "the TCR binding site and determ nes the binding to
TCR,. and- regions B to L determ neGI;}l nding-to MHC € ass Il nol ecul es,
wherein the amino acid sequence of - 't he superantlggn at. -least - has , been
. -substitutedsso Thatusmet ccrlam é'Tamﬂm#%el dheuas $Y<I™ r ons chosen from

the grou sistin ., 0,-41f- .42 .44 .49 188 189, 190,
217, :22’£ ];r% dﬂ'f]?? Jn"reS @E%avﬁ%gﬁfggﬁm% %1(%' tions in re-
gi on" B,.se[m@rinﬁlcdrogiaai c&ckts‘:i*vistqpeﬁaniatgems Illzave been re- placed-with one or

nor e differeti;% angi no accgl r snd eS. . ggh fat the substituted superantigen
has reduced r PESCPFUPY c,gorrpa e superantigen fromwhich it has

been desiase 30289 WRSFSID theecaﬂeébo_ﬂbf saneea:m from thd lgdospgt h an- ti body
or any-.ghheLe Al 1GLMy ”%P&a@@“%@f’éﬁ i L#f:[gané?éﬁ gidhich i's

di rect ed agal nst™ a cancer - -assocl ‘at ce structure in the
manuf acPvREidE, Stramcamrerybr al@‘ﬂneptwé'aﬁ%rﬁafme’éancer by-activation of

the i nmune sy§! &M cofugdte M@'a@%ﬂﬁ% reddoddeiein one or nore
of the am no acjd--.residues |n sitions, chosen fromthe [oup consi-sting

of 34, @%Ct%’élahosuﬂﬁraﬂ"zlgﬁﬁ a“ 93112?3?‘31 BOLLLY o i JWRIER SEA or SEE,
or correaeoamnodadagdp@éqﬁeﬂﬁé b ERGI &amlﬁemncahﬂmiseaperant i gens .

have: been t:e g&‘%\lsg%\f:902143 1§ ‘SE%NGJA%E%BERG GORAN
ERLAND NEERED
SUPERANEiGEhBﬁdIﬁﬁthmmhﬁbEﬂﬂhh'blndlng to TCR, and regions B to
- B determlne binding to MHC Class II molecules, wherein B
- the amino acid sequence of the superantlgen at least has
”ibeen substltuted so that one or wore amino acxdere31dues '
. . in p031t10ns chosen from the group con51st1ng of 34, 35,
39, 40, 41, 42, 44, 49,°188, 189, 190, 217, 220, 222, and
223 in SEA or SEE, or corresponding positioﬁsfin region
B, D and/or B in other superantigens, ‘have been replaced
w1th one or more different amino acid residues, such that
the substltuted superantlgen has reduced seroreactivity -
compared to_the superantigen from which it has been
derived, | .
' and wherein the antlbody woiety is. a full length
antlbody -or- any other antlgen binding antlbody active
" - fragwent, whlch is- dlrected against a cancer—a35001ated
: cell surface structure. , i
51,\A.con]ugate according to clalm 50, wherein at
’ 'least one or wore of the amino acid ‘residues 1q pOSLtlone
chosen from_the group consisting of 34, 35, 39, 40, 41,
42, 44, 49, 217, 220, 222, and'223 in SEA or SEE, or
ééffESpending positions in region B and E in other
'superantlgens, have been replaced. .
52. Use of a conjugate according to claim 50 or 51

for the manufacture of a medicament fox treating cancer.




<130> P02188U50; 10104199 <140> TBA <141> 2001--06--20 <160> 7 <170>
Patentln version 3.0 <210> 1 <211> 672 <212> PRT <213>&ﬁ‘ @k :
sequence <220> <221> PEPTIDE <222> (1)..(672) <223> é Hég? protein
<400> 1 du Val Gn Leu @n 15 Ser Val Lys Tie ser 20 Tyr Met His Trp
Val 35 dy Arg Ile Asn Pro 50 LYS Asp Lys Ala Thr 65 Met GQu Leu Arg Ser
85 6 -Decenber 2005 PCT/ SE02/011886€g n Ser Gy Pro-Asp Leu Val Lys Pro Gy
Ala 10 15 S LYS Ala Ser Ay Tyr ser Phe Thr Ay Tyr 25 30 Lys G n Ser
Pro Ay Lys &y &@hmade@titel%n@osﬂsmﬁsoo@;tl#ahgThesLe@ Tyr Asn dn
Lys Phegji: Val r r. Ala 70 75 80 Leu
Thr Ser Cf% %s%k‘%g&rgﬂ £y % Fﬁﬁ‘gabél(ﬁtf%lf‘? 8Eg§0&b 83?66’2%53 fo

- conjugate according to claim 50 or S1.

’ Use of a congugate comprising w11dtype | or

"modlfled bacter1a1 superantlgen and an antlbedy molety,-
.1n which the amlno acid gequence.of the guperantigen
comprlses regxons A to E, which reglon A is within the
TCR blndlng site and determlnes the binding to TCR, and

'reglons B to E. determlne blndlng to MHC Class II
molecules, whereln :

54.

the amino acid sequence of- the superantlgen at 1east'
has been sdbstltuted 80 that one.or wmore amino a01d resi- -
dues in p051t10ns ‘chosen from the group conSLStlng of 34,"
35; 39 40, ‘41, 42, 44, 49 188, 188, 190, 217, 220, 222,
and 223 in SEA or SEE, ‘or correspondlng positions in re-
gion B, D and/or E in other superantigens, have been re—v
Placed with one or more different amino acid r651dues
- such that the substituted superantlgen has reduced sero-
react1v1ty‘compared to the’ superantlgen from which lt ‘has
been derived, : .

and wherein the antloody woiety is a full length an-
tibody or any other antlgen ‘binding antlbody active frag-
ment, which is directed against a cancer-associated- cell

surface structure in the manufacture of a medicament for
the treatment of cancer by activation of the immune system.
| 55. The use accorxding to claim 54, wherein one
or more of the amino acid.residues in p051t10ns chosen
-from the group con31st1ng of 34, 35, -39, 40, 41 42, 44
- .49, 217, 220, 222, and 223 in SEA or SEE oxr correspon~

ding positions in region B and E in other superantlgens
have been Teplacéd.




Ay
“Tyr
Al a
Al a
Ay
ser
Asp
Trp
Ser
Pro
235
245
260
275

Decenber

Ay Thr
Val
Lys T
Ala d
Tyr
Leu Ser
LeU Tyr
Pro Ser
Thr Lys

240 Ser

Pro Asn

Ser
Thr

Met Asp Tyr

o ki

Phe Pro G u

Ay
Leu

A u Thr

Val

Gu Leu Gn Qy

Asp

Lys

Trp
Pro

Ser

Pro

Val
Ser
Val
Lys

Thr
Ay
Ser
Met
Val
Hi s
Ser

Adn
Val
Val
Thr
Thr
Ser

100 105 110 Ay Thr
115 120 125 Tyr Pro Led
Thr 130 135 140 Leu Gy
Val Thr
Phe Pri0 Al a Val
Val Thr Val Pro Ser
Asn _Val

Ser Val

Ser
Ser
Lys

Ser Gy

dn Ser

Ser Thr

205 Ser

215 220

225 230

Tyr Tyr

Ala 325330 2 Ala Arg Ser Thr Met ile Thr Asn
Thr Val

FEFow

145 150 155 160 Trp Asn
165 170 175 Leu
180 185 190
Thr ) Ala Hs Pro Ala 195 200
L%FQU%% VA" BFo Arg Asp Ser Ay Gy 210

Sarnod urbyseerel dorinG U Il e Asn G u Lys Asp Leu Arg Lys Lys
Thr Ala Leu Gy Asn Leu Lys An lle

Ser

250 255ERANDASPN,SEVALys Ala Ile Thr Ser Ser Qu Lys Ser Ala Asp @ n Phe
R Thr Leu Leu Phe Lys Gy Phe Phe Thr Gy Hs Pro Trp

265 270
280 285

A ?dhsi@ﬁ,

yr n
Ser Ser Val WAs3E,LBICRRyr Gy 305 310 _ Cys Al
2005 PCT/ SE02/01188 Thr Ala Ala Thr

p

Leu Leu Val Asp Leu @y Ser
a Thr

Ser u

Leu

Tyr Q1Bgs 3alReveL EnERBefRDS sDRirRaNYFGeN MorCymARhHERAPY

Ser val

<130>

<140>
<141>

<160> 7
<170>

<210> 1
<211>
<212>
<213>

. <220>

<221>
<222>
<223>

<400> 1

Glu val GlIn Leu
1

Tyr Met

Gly Arg Ile Asn
50

Lys Asp
65

Met Glu

TBA
2001-06-20

672
PRT

PEPTIDE
(1..(672)

Conjugate protein

Lys Ile

20

His Trp
35

iys Ala

Leu Arg

GIn GIn
5

ser Cys
val Lys
Pro Asn

Thr Leu

70

ser Leu
85

P02188us0;10104199

PatentIn version 3.0

Artificial Sequence

ser Gly Pro Asp Leu val Lys Pro Gly Ala
10 15
Lys Ala Ser Gly Tyr Ser Phe Thr Gly Tyr
25 30
GIn Ser Pro Gly Lys Gly Leu Glu Trp Ile
40 45

Asn Gly val Thr Leu ggér Asn GlIn Lys Phe

55
Thr val Asp Lys Ser Ser Thr Thr Ala Tyr
' 75 80

Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
' 90 95

290 295 Tyr
Asn Leu 6
300 Ala Tyr Tyr Gy

GQu Ay




335 His Asp Asn Asn Arg Leu Thr AQu Qu Lys Lys Val Pro Ile 340 345 350 Trp
Ile Asp Gy Lys A n Thr Thr Val Pro Ile Asp Lys Val 35% 360b3 gﬁLys Thr
Ser Lys L %u Val Thr Val Gn Gu Leu Asp Leu Gn Ala Difg‘ﬁg égﬂg Arg
Hs Tyr L "%”253y Lys Phe Gy Leu Tyr Asn Ser Asp Ser P oy 0 395
400 Ay Gy Lys Val Adn Arg Ay Leu Ile Val Phe Hs Ser Ser Qu dy 405
410 415 . Ser Thr Val Ser Tyr Asp Leu Bhe Asp Ala G n Gy Gn Tyr Pro Asp
420 43t ABQ seThrhriwer 16 Wargasn gyfwalAver Asp AsnTrphGliv|inl | e Ser ser Thr
Ser 435 440 445100 ey ser 1l1e Sed%eu Tyr Leu Tyri¥hr Thr Ser Ile Val Met
Thr 6 c&b 2/ 01188 3 Thr Pro
Thr g%ep iy ﬁgﬁvaé/a?h'gé'?? Aa %Bf@%ﬁ@@ﬁp%@%igﬁ?g%% 470 475 480
Cys Lys Ala Ser A n Ser, Val Ser Asn _Asp Val Ala Trp Tﬁr G@n An 485 490
495 Li’@” %8) Lef\Aly ﬁr%@ﬂyﬁg‘g plssAla Flpelhn §8§€F M8fr Vah™Ser Ser Arg 500
505 510 Tyr Ala Ay Val Asp Arg Phe Ser - Gly Ser Ay Tyr Gy Thr Asp
515 52 6Dp dyhe elhval eys Tdly Tywe pherrrbegiuValo Gah WNravdd ohAsp Ala Ala Val Tyr
530 5B® 540 Phe Cys G1A0GA n ASP Tyr AskSSer Pro Pro ThidéPhe Ay Ay Gy Thr

545 y rg- a ro Thr Val Ser Ile
Phe 5@%556%?8%@9@&%%1—%‘#%%&g%ﬁ?%?@ﬁdglﬁ&%grﬁgeﬁy %}??G y Ala Ser Val

Val cys 580 585 590 .Phe Leu Asn Asn Phe Tyr Pro Lys ASP Il e Asn Val Lys
Trp L F]@Sesﬁpew 895 Thsplay ge§éeraqr Y TG"rVgllsH'”‘GS?PVaI Leu Asn Ser
~Trp Thr Asp d 0 : 8 190

Ser Thr Trp Pro Ser Glu Thr val Thr Cys Asn val Ala His Pro Ala
195 200 205

Ser Ser Thr Lys val Asp Lys Lys Ile val Pro Arg Asp Ser Gly Gly
210 215 220

Pro Ser Glu Lys Ser Glu Glu Ile Asn Glu Lys Asp Leu Arg Lys Lys

225 230 235 240

ser Glu Leu GIn Gly Thr Ala Leu Gly Asn Leu Lys GIn Ile Tyr Tyr
245 250 255

' Tyr Asn Ser Lys Ala ITe Thr Ser Ser Glu Lys Ser Ala Asp GIn Phe
260 265 270
Leu Thr Asn Thr Leu Leu Phe Lys Gly Phe Phe Thr Gly His Pro Trp
275 280 285
Tyr Asn Asp Leu Leu Val Asp Leu Gly Ser Thr Ala Ala Thr Ser Glu
290 295 300

Tyr Glu Gly Ser Ser val Asp Leu Tyr Gly Ala Tyr Tyr Gly Tyr Gin
305 . S310 . L 315 320 . )

Cys Ala Gly Gly Thr Pro Asn Lys Thr Ala Cys Met Tyr Gly Gly val
325 330 335

Thr Leu His Asp Asn Asn Arg Leu Thr Glu Glu Lys Lys val Pro Ile
340 345 350

Trp Ile Asp Gly Lys Gln Thr Thr val pro Ile Asp Lys val
355 360 365

| Lys Thr Ser Lys Lys Glu val Thr val GIn Glu Leu Asp Leu GIn Ala
370 375 380

Arg His Tyr Leu His Gly Lys Phe Gly Leu Tyr Asn Ser Asp Ser Phe
385 390 395 400

Gly Gly Lys val GIn Arg Gly Leu Ile val Phe His Ser ser Glu Gly
405 410 415

Asn Leu

Ser Thr val Ser Tyr Asp Leu Phe Asp Ala G1n Gly Gln Tyr Pro Asp
420 425 430

Thr Leu Leu Arg Ile Tyr Arg Asp Asn Thr Thr Ile Ser ser Thr Ser
: . 435 440 445

Leu Ser Ile Ser Leu Tyr Leu Tyr Thr Thr Ser Ile val Met Thr Gln
450 . 455 460




". 610 615 620 Asp Ser Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr
625 630 635 640 .Lys Asp Qu Tyr Qu Arg Hi's Asn Ser Tyr Thr %g Au Ala

~Thr H's 0 655 Lys Thr Ser Thr Ser Pro |le Val Lyse%éz'b 03 Arg
Asn G u sg‘%“gfg?fl‘é% 670 <210> 2 <211> 233 <212> PRT <215 'i“ﬁnggi al

Sequence <220> <221> Peptide <222> (1)..(233)<223> Chineric Protein <400>
2 Ser Qu Lys Ser Gu Gu Ile Asn Gu §ys Asp Leu Arg Lys Lys Ser 1 5 10
15 Au Leu An @y Thr Ala Leu Ay Asn Leu Lys An Ile Tyr Tyr Tyr 20 25
30 Ashisérol e ¢m Leb d.ephyabéer 3de &y ABy Arg8eYaIATAr Adg THth Phe Leu 35 40
45 W3/ 002143 4 6 Det@vber 2005  PCTAEE02/ 01188 Thr Thr Leu Leu Phe

Lys Gys Phe Bhesdhicid dertiis1 Bep abnPady a1 20a5PrP@yAxiinAeth Leu Leu Val Asp
Leu Ay Ser Thr Al @8® a Thr Ser d u4dyr 65 70 75 801953 u Ay Ser ser val

Asp Lou Tyr a Tyr Tyr Ay Tyr n ) 590 95 Ala Ay Ay Thr Pro
Asn LY fﬁ? GE%‘;%&W""T ¥s da*‘-%)/ %&I%Feﬁ%yr kil OS%QSSGIIQ‘)'" 9 Leu His Asp Asn
Asn Arg Leu Thr u Qu Lys Lys Val Pro Ile Asn f 120 125 Leu Trp lie. ASp

- Ay Lyw @la gliygr vaihPryadspPacy IPhe S&spGly sewaliyl c1BOht3%pl 40 Thr Ser Lys
Lys u Val 3tr val G n Gu P& Asp Leu G n A% Arg 145 1.50 155 160 His

Ty Lewe E'iaag Lguy-rﬂny%ﬁ’@e.ﬂggg Lay &mﬁm@e;rzg% Re4 VRRend y 165 170 175

pPhe Cys GIn GIn Asp Tyr Asn Ser Pro Pro Thr pPhe Gly Gly Gly Thr
545 550 555 560

Lys Leu Glu Ile Lys Arg Ala Asp Ala Ala Pro Thr val Ser Ile Phe
565 570 575

Pro Pro Ser Ser Glu GlIn Leu Thr Ser Gly Gly Ala Ser val val Cys
580 585 590

Phe Leu Ash Asn Phe Tyr Pro Lys Asp Ile Asn val Lys Trp Lys Ile
595 600 605

Asp Gly Ser Glu Arg Gin Asn Gly Val Leu Asn Ser Trp Thr Asp Gln
610 615 620

Asp Ser Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr
625 630 635 640

Lys Asp Glu Tyr Glu Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His
645 650 655

Lys Thr ser Thr Ser Pro Ile val Lys Ser Phe Asn Arg Asn Glu Ser
660 665 670

<210> 2
<211> 233
<212> PRT

<213> Artificial Sequence

<220>
<221> Peptide
<222= (1)..(233)<223> Chimeric Protein

<400> 2
ser Glu Lys Ser Glu Glu Ile Asn Glu Lys Asp Leu Arg Lys Lys Ser
1 5 10 15

Glu Leu GIn Gly Thr Ala Leu Gly Asn Leu Lys GIn Ile Tyr Tyr Tyr
20 25 30 :

Asn ser Lys Ala Ile Thr Ser ser Glu Lys'ser Ala Asp GIn Phe Leu
: 35 40 45




@y Lys Val Gn Arg Gy Leu Ile Val Phe Hs Ser Ser Au Ay Ser 180 185

190 Thr Val Ser Tyr Asp Leu Phe Asp Ala A n Gy dn Tyr6 ro BoTh-r 195
200 205 Leu Leu Arsg Ile Tyr Arg Asp Asn Thr Thr Ile Ser "Séf° %?{ Leu
210 215 2M08¥PH4% Ser Leu Tyr Leu Tyr Thr Thr 225 230 <J4G3E0VL88115 233

<212> PRT <213> Artificial sequence <220> <221> peptide <222> (1)..(233)
<223> chineric Protein <400> 3 Ser G uyLyS Ser Gu Gu Ile Asn Gu Lys Asp
. Leu Arg Lys Lys Ser 15 10 15 Au LOQUGnNn @y Thr Ala Lou Ay Asn Leu Lys
Gn | T ]égn Thyr Lay Leu BheR ByS G IRskheGPe [Ths @lyaHi$ &rohrrpGlyr Asn Lys G u Ser
Asp Asp @n Phe Leu 35 48°.45 6 Decenber 005 WO 03/002143 PCT/ SE02/ 01188

S G HeA38p Ty LeY va§UadpNEek ¥ay@ar Phe ATheatthrhiserté®m o Trp Tyr 50 55 60
Asn Agp Leu Leu Val AsppLeU Ay Ser LyS$5Asp Ala Thr Asn8lys Tyr 65 70 75

80 L Lys Lys Val Asp Leu r Ala Tyr Tyr Tyr Gn Cys 85 90
95 Al éﬁt;%}//é% -’m’?/ g%yo“sﬁ?shgltﬁ”"ﬁy gg%l%&]s%%‘rﬁr@?y @(%/ Val Thr 100 105
110 Leu Hi's Asp Asn"Asn Arg Leu Thr u du Lys Lys Val Pro Ile Asn .115

120 12% k@Y GypTHE erdsgsnGLys IThs Adancihmethryrvaly Rip vdleTsp Lys Val Lys
130 135 140 Thr18%r Lys Lys Gu M8 Thr Val Gn @80 Leu Asp Leu Gn Ala Arg

145 150, 132 APOALH SsAVArd-Bou Fing Sw ety LyENG AU 1o Y adisn Ser Asp ser Phe
Ay 115 120 125

"Leu Trp Ile Asp Gly Lys GIn Thr Thr val Pro Ile Asp Lys val Lys
130 1 140

35
Thr Ser Lys Lys Glu val Thr val GIn Glu Leu Asp Leu GIn Ala Arg
145 150 155 160
he Gly

His Tyr Leu His Gly Lys Phe Gly Leu Tyr Asn Ser Asp Ser P
165 170 175
Gly Lys val GIn Arg Gly Leu Ile val Phe His Ser Ser Glu Gly Ser
180 185 190

Thr val Ser Tyr Asp Leu Phe Asp Ala Gln Gly GIln Tyr Pro Asp Thr

195 200 205
teu Leu Arg Ile Tyr Arg Asp Ash Thr Thr Ile Ser Ser Thr Ser Leu
210 215 220
ser Ile Ser Leu Tyr Leu Tyr Thr Thr
225 230
<210> 3
T ll> 233 ) )

<212> PRT

<213> Artificial sequence

_i<220>
<221> peptide
<222> (1..(233)

<223> Chimeric Protein

- <400> 3
ser GTu Lys Ser Glu Glu Ile Asnh Glu Lys Asp Leu Arg Lys Lys Ser
1 5 10 i5

Glu Leu GIn Gly Thr Ala Leu Gly Asn Leu Lys Gin Ile Tyr Tyr Tyr
20 25 30

Asn Glu Lys Ala Ile Thr Glu Asn Lys Glu Ser Asp Asp Gln Phe Leu
- 35 40 45 |




165 170 175 Ay Lys Val Gn Arg Gy Leu Ile Val Phe Hs Ser Ser Au Ay Ser

180 185

195 200 205 Leu Leu Arg Ile Tyr Arg Asp Asn Lys Thr

190 Thr Val

210 215 2¥P HYW2MBe Ala Lou Tyr Leu Tyr Thr Thr

<212> PRT <213> st aphyl ococcus sp.

15

Ser Tyr Asp Leu Phe Asp Ala Gn dy
e

6 C%I%% %E({ao Asp Thr

u Asn Leu

225 230 PSTHEOY0118DH 115 233

<400> 4 ser Ju Lys Ser Qu u Ile Asn

15 du Leu Gn Gy Thr Ala Leu Gy

‘A u Lys Asp Leu Arg Lys Lys Ser
Asn lgau Ases Thi Nell Eeul¥he Ty diy PRE P2 B &P HEE oy srflTerLys Thr G u Asn
Lys Gu Ber His ASP On P& Leu 35 40 45 &@n His Thr Ile Leu Phe Lys Ay

Phe Phe Thr Asp H s .Ser Tr r. 50 55 60 Asp L ey Val Asp Phe Asp
ser é\zg /Z)%Dp{'?'t' g"e{'?a?ﬂgép-l_[fg %r se%gyﬂg?f’SA%q-h[y%"d?ﬁs L{%g Lys Val Asp Leu
Tyr y Ala Tyr Tyr y Tyr A n cys 85 90 95 WD 03/002143 6 Decenber 2005
PCT/ S¥62¢1¥1188 L&s YdlaAS) yed TVrTALY Ale RaNTYIY SITHIYrAGH €ys Met Tyr Ay Qy
Val Thr 100 105 118 Leu His Asp As®%sn Arg Leu Thr®® U d u Lys Lys Val
Pro 118 éNa1y-HarlgQ Ade h8Urnl R1ARYsARRE HY iy 61y Yasfir Thr Val Pro Leu
A u Thr é\)/?lq L%smSlSO 135 140 Thno%s%#SLys ﬁ,/s Agmlgal Thr Val Adn du Leu
sp Leu G n Al a A&? 145 150 155 1%8 A[p% Tyr L?u Gn1Gu Lys Tyr Asn Leu
ASH @é?ﬁﬁw STPAEI ASH %’5651‘1 Y15 HY YBys Vel M Arg dy Leu Ile
Phe Hi s r Ser Thr Qu Pro
Leu Trp Ile Asp Gly Lys GIn Thr Thr val
130 135

As
Tyr
Val

Pro Ile Asp Lys val Lys

140

Arg
160

Gly

val Tthr val Gin Glu Ala

150

Tyr Leu His Gly Lys Phe Gly Leu Tyr
165 170

Leu Asp Leu GIn

155
Ash

Thr Ser Lys Lys Glu
145

His Phe

175
Gly

ser Asp Ser

Glu
190

Pro

val Phe His Ser Ser ser

i85
Ala Gln

Gly Lys val Gin Arg Gly Leu Ile
180

Leu Phe Asp Gly GIn Asp Thr

200

thr val ser Tyr Asp
195

Tyr
205
Glu Leu

Ile Asn Asn

220

Leu Arg Asp Asn Lys Thr Ser

Leu Arg Ile Tyr
210 215

His Ile Ala Leu Tyr Thr Thr

225

Leu Tyr
230

<210>
<211>
<212>
<213>

4
233
PRT

Staphylococcus sp.

- <400> 4

ser Glu Lys Ser Glu Glu Ile Ash Glu i%s Asp Leu Arg Lys Lys Ser
1

Ala Gln Ile Tyr

30

Glin

Asn Leu Tyr

25

1y Thr Leu Gly

G
20
Ala Lys

Glu Leu Gln Lys TYr

Thr GTu Asn Lys Glu Ser His Phe Leu

40
Gly

Asn Glu Lys ASp
35

45

Ile Leu Phe Phe Phe Thr Asp His Ser Trp

60

Ile

Gln His Thr Tyr

50

Asn Asp Leu
65

LyS
35

Leu val Asp Phe val Asp Lys

70
Asp

Asp Ser Lys Asp

TYF
75 80
G1n
95

val
85

Lys Gly Lys Lys Leu Tyr Gly 38a Tyr Tyr Gly Tyr Cys




180 185 190 Ser Val Asn Tyr Asp Leu Phe Ay Ala Gn @y On Tyr Ser Asn Thr
195 200 205 Leu Leu Arg lie Tyr Arg Asp Asn Lys Thr Ile éﬁg S%rgﬂ%u Asn et

210 215 220 H S Ile Asp Ile Tyr Lou Tyr Thr Ser 225 23 <211>
203 <212¥VW‘}%§2‘§3> St aphyl ococcus sp, <400> 5 Al a Leu HP§TSEQOMES Ser d u
Ley Ser Ser Thr Ala Leu Asn Asn Met 1 -. -- 5 10 15 Lys His Ser Tyr Al a
Asp Ala Asn Pro lle Ile Ay Ala. Asn Lys Ser 20 25 30 Thr Ay Asp G n Phe
Leu r Leu Il e Asn Phe
Asn g Tht@#\"%%é% e %chgys s?f ot %1% g t@g Asn Val Asp Val
TyrAIaIIeAr Tyr Ala Ala Ala Cys _Arg Thr 65707580AIaQ/sThr Tyr
dy d&ey Vi Agr‘“spr‘b‘—‘wgg AeH (’}/G}l&ﬁﬂm laYSLb)dS % ProsI®®A98 Ala Arg Lys Lys
Ile Pro lle n Leu Trp lle e Ay vVal Gn L 100 105 110 G u Vval Ser
Leu Asi Ty L¥alaspd alyThys AIR Asks Thy salsproVatu Bn Nal valllys120 125 Gn Gu

Leu Asp M A n Ala Arg A3§ Tyr Leu G n Ly40 Asp Leu Lys 130 135 140 Leu

Tyr I S u Ph r AI a 145 150 155
160 @Qdé% 5%3‘:‘4%256'%?%@?% St'gqﬂg ﬁ%l@g‘ ﬁfi Lys Val Ser Tyr
Asp Leu Phe Asp Val Ala fly Asp Phe Pro 165 170 175 Glu L s Gn Leu Arg

lle e Berer;ﬁ 1u|_ysgs myr ABULSeTYTHSNGRer A§803a18%h§.9@PH| s Leu His lle
Asp Ile Tyr Leu T 653 u Al a

Gly Lys val GIn Arg Gly teu Ile val phe His Thr ser Thr Glu Pro
180 185 150

Ser val Asn Tyr Asp Leu Phe Gly Ala GIn Gly Gln Tyr Ser Asn Thr
195 200 205

Leu Leu Arg Ile Tyr Arg Asp Asn Lys Thr Ile Asn Ser Giu Asn Met
210 215 220

.ggg Ile Asp Ile Tyr 5%8 Tyr Thr Ser
<210> 5

<211> 203

<212> PRT

<213> Staphylococcus sp.

<400> 5

QTa Leu His Lys %ys Ser Glu Leu Ser igr Thr Ala Leu Asn égn Met

Lys His Ser T%r Ala Asp Ala Asn ;go Ile Yle Gly Ala éan Lys Ser
2

Thr Gly ggp Gin Phe Leu Glu ﬁgn Thr Leu Leu Tyr kgs Ala phe phe

. Leu ggu I1e Asn Phe Asn ggr Ala Glu Met Ala ggn His Phe Lys Ser

Lys Asn val Asp Val Tyr Ala Ile Arg Tyr Ala Ala Ala Cys Arg Thr
65 - 70 75 , 80

" Ala cys Thr Tyr Gly Gly val Thr Pro His Ala Gly Asn Ala Leu Lys
85 90 95

Ala Arg Lys Lys Ile Pro Ile Asn Leu Trp Ile Ile Gly val GIn Lys
100 105 _ 110

- glu val Ser Leu Asp Lys Val GlIn Thr Asp Lys Lys Asn val Thr val
115 120 125

GIn Glu Leu Asp Ala GIn Ala Arg Arg Tyr Leu Gln Lys Asp Leu Lys
- 130 135 140

Leu TYr Ash Ala Ile Gin Arg G1y Lys teu Glu Phe Asp Ser Ala Ala .
145 150 - 155 ' 160




195 200 <210> 6 <211> 217 <212> PRT <213> Staphyl ococcus sp. <400> 6 G|
Asp Leu H's Asp Lys Ser A u Leu Thr Asp LeU Ala Leu Ala Asn 1 5 10 15 Al a
Tyr Gy Gn Tyr Asn His Pro Phe Ile Lys Gu Asn Ile Lys S&eg 3% 30 Asp
Gulle S@YO@?;‘WG% Lys Asp Leu Ile Phe Arg Asn G n Ay AFSTSES2NASH S Ser
Gy ASn Asp Leu Arg Val Lys Phe Ala Thr Ala Asp Leu Ala A n 50 55 60 Lys
Phe Lys Asn Lys Asn Val ASP Ile Tyr Gy Ala Ser Phe Tyr Tyr 65 70 75 80
Lys-Cys GQu Lys Ile Ser AU Asn Tie Ser u cys Leu Tyr Ay dy 85 90 95
Thr Thiar ser LyewalAser Ser AGp Leu IPhe Aspuval alGdyGsiUPRe Prval Ile Ay Al a
100 105 110 Asn VB3 Trp val Asp G¥01e Gn Lys G&’Thr Qu Leu Ile Arg
Thr L- | aeh plleLys Ile Arg
Lys 1%@0%%5%2@%??2&%28 %gr eéAQég yAss-ETglsfé_Eggqﬁ?e%ﬂﬁﬁ'&ﬁ%ys Asp Ser Qu
Ile Ser 145 15Q 155 160 Lys Ay Leu Ile A u Phe Asp Met Lys Thr Pro Arg
Asp S Be4 ngeﬂel%@ 19 TrsL ﬁflé”ﬂ&a Asp Leu Lys Gy Qu Asn Asp Tyr
GQulle AspLys Ile 180 185 O Tyr A u Asp Asn Lys Thr Leu Lys Ser Asp
Asp Ile Ser Hs Ile Asp 195 200 205 Vval Asn Leu Tyr Thr Lys Lys Lys Val
210 280=2¥0> 7 WO 03/ 002143 <211> 233 <212> PRT <213> st aphyl ococcus sp.

<400>,418 217
. <212> PRT
<213> staphylococcus sp.

<400> 6

g1u Asp Leu His ?sp Lys Ser Glu Leu Ihr Asp Leu Ala Leu éga Asn
0

Ala Tyr Gly GIn Tyr Asn His Pro Phe Ile Lys Glu Asn :B%e Lys Ser
20 25

| Asp Glu Ile Ser Gly Glu Lys Asp Leu ITe Phe Arg Asn Gin Gly Asp
: 35 40 45

Ser ggy Asn Asp Leu Arg gg] L.ys Phe Ala Thr 23& Asp Leu Ala Gln

Lys Phe Lys Asn Lys Asn val Asp Ile Tyr Gly Ala Ser Phe Tyr Tyr
65 70 75 80

Lys Cys Glu Lys Ile Ser Glu Asn Ile ger Glu Cys Leu Tyr ggy Gly
. 85 0

Thr Thr- Leu -Asn-Ser Glu--Lys Leu Ala GIn Glu Arg val Ile Gly Ala
100 105 110

Trp val Asp Gly Ile Gln Lys Glu Thr Glu Leu Ile Arg Thr
115 120 125

Asn Lys Lys Asn val Thr Leu Gln GIu Leu Asp Ile Lys Ile Arg Lys
130 i35 140 .

Asn val

Asp Ser Glu Ile Ser

" ITe Leu Ser Asp Lys Tyr Lys Ile Tyr Tyr Lys
150 155 160

145

Lys Gly Leu Ile Glu Phe Asp Met Lys Thr Pro Arg Asp Tyr Ser Phe
165 170 : 175 ‘

Asp Ile Tyr Asp Leu Lys Gly Glu Asn Asp Tyr Glu Ile Asp Lys Ile
180 185 190

Asn Lys Thr Leu Lys Ser Asp Asp Ile Ser His Ile Asp

Tyr Glu Asp
195 200 205

val Asn Leu Tyr Thr Lys Lys Lys val
210 215

<210> 7




6 Decenber 2005 PCT/SE02/01188 Ser A u Lys Ser Gu GQu Ile Asn Qu Lys Asp
Leu Arg Lys Lys 5er 1 5 10 15 Gu Leu G n Arg Asn Ala Leu Ser 0 Leu Arg
Adnlle TX“ gﬁr T%{j 20 25 30 Asn Glu Lys Ala Ile Thr q WPrREATHE Q u Ser
Asp Asp G 2 35 40 45 u Asn Thr Leu Leu Phe Lys PEISEBERLIBHe Thr
Gy Hs Pro Trp Tyr 50 55 60 Asn Asp Leu LeU Val Asp Leu Ay Ser Lys Asp
Ala Thr Asn Lys Tyr 65 70 75 80 Lys y Lys Lys Val Asp Leu Tyr Ay Al a
‘Tyr Tyriie y23Byr G n Cys 85 90 95 Ala Gy Ay Thr Pro Asn Lys Thr Al a cys
Met Tyr Gy Gy Val Thr 100 105 110 Leu His Asp Asn Asn Arg Leu Thr Qu
du 9%12EysPR\7a| Pro Ile Asn 115 120 125 Leu Trp Ile Asp Ay Lys G n Thr :
Thr V@iBEr Ostlabg ﬁﬁ:Bcéd’sSs%fi' Lys 130 135 140 Thr Ser Lys Lys Gu Val Thr
Val Gu LeLyAsp Leu Gn Ala Arg 145 150 155 160 His Tyr Leu Hs Ay

Lys Phe Gy Leu Tyr Asn Ser Asp Ser Phe dy 165 170 175 Ay Lys Val Gn
Arg GP%el 11e Val Phe His Ser Ser Gu Gy 5er 180 185 190 Thr Val Ser
Tyr Asqt koY 1RBeshsBINAuG TR %NG%QyEYAsdDE.Qu%@ R? Lyd ¥r200 205 Leu Leu
Arg Ilie Tyr Arg As Asn Lys T | el0Asn Ser nlg 210 . 215 220 H s

e AGS'RJ IES[? G-]I-}llr Le%st;rxt\rTaTPeru TQr Asr212l.5eu2§|99 Gin Ile “gyr Tyr Tyr
0

20 25

Ash Glu 153515 Ala Tle Thr Glu g(s)n Lys Glu Ser Asp ﬁgp Gln Phe Leu

Glu égn Thr Leu Leu Phe %gs Gly Phe Phe Thr géy His Pro Trp Tyr

- Asn Asp Leu Leu val Asp Leu Gly Ser Lys Asp Ala Thr Asn Lys Tyr
65 70 75 80

Lys Gly Lys Lys \é’g“l Asp Leu Tyr Gly gga Tyr Tyr Gly Tyr 815” Cys

Ala Gly Gly Thr Pro Asn Lys Thr Ala Ccys Met Tyr Gly Gly val Thr
: 100 105 110

Leu His Asp Asn Asn Arg Leu Thr Glu Glu Lys Lys val Pro Ile Asn
115 120 125

‘Leu Trp ITe Asp Gly Lys GIn Thr Thr val Pro Ile Asp Lys val Lys
130 135 140

Thr ser Lys Lys Glu val Thr val GIn Glu Leu Asp Leu GIn Ala Arg
145 150 155 160

His Tyr Leu His Gly Lys Phe Gly Leu Tyr Asn Ser Asp Ser Phe Gly
165 170 175

-G1y Lys val GIn Arg Gly Leu Ile val Phe His Ser Ser Glu Gly Ser
180 185 190

Thr val Ser Tyr Asp Leu Phe Asp Ala GlIn Gly GIn Tyr Pro Asp Thr
195 200 205

" Leu Leu Arg Ile Tyr Arg Asp Asn Lys Thr Ile Asn ser Glu Asn Leu
’ 210 215 220

His Ile Asp Leu Tyr teu Tyr Thr Thr
225 _ 230 .





