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O (57) Abstract: The present invention relates to compositions and methods of use, wherein the composition comprises a conjugate
a of a bacterial superantigen and an antibody moiety. More particularly, the bacterial superantigen has been modified to decrease
-seroreactivity with refained superantigen activity. '




(57) Abstract: The present invention relates to conpositions and net hods of
use, wherein the conposition conprises a conjugate of agbachshbds
superantig %pd an anti body noiety. Mdre particularly, the bacteri al
superantig M2%8en nodified to decrease seroreactivityPRITSEOYEASE ned
superantigen activity. 6 Decenmber 2005 WD Q3/002143 PCT/SE02/01188 1A
NOVEL. ENG NEERED SUPERANTI GEN FOR HUMAN THERAPY BACKGROUND OF THE | NVENTI ON
Field of the Invention [0001] The present invention relates to the field of
i mmunol ogy and proliferative di seases, such as cancer. 5 Modre particularly,
it relates to conpositions and nmethods of use, wherein the conpositions
conpri se superant i gedOVErhaNchawgrEee sUPERaNTedEN FORIUUBASE MeERAGYT Vi ty.
Rel ated Art [0002] Superantigens (SAg's) constitute a group of bacte- 10
rial and viral proteins that are extrenely efficient in activating a |arge
fracti on of t hBAGKGROUNDOPE| BHE oENVERTpe@Nant i gens bind directly to the

maj or hlstoconpgéld Qf'tﬁ¥ £Q0BL X4 MHC) wi thout being processed. In fact,

t he superantlgﬁﬁﬁhbl unprocessed outside the antigen 15 binding groove on

the MHC cl ass R garesent chyvenvrrli vl et Wi the Heldoedbhismin
the conventi onﬁ:hmu@@pégﬁeamrﬂrémlﬁéwtﬂ@edmm Sr%@éhbéé‘ %Qc@':[e pends
on the supera en bi ndi to the T-cell receptor int V[ 3 chai n,
i nst ead of%{) Qﬂ?ﬂ ?%r?h%‘?ﬁw'va]r? a’b?:baz?}glib%p%orﬁ?oﬁfélqﬂ%eqlmd reieiedy
(TCR). [0003) Sfang Gﬂl@@ﬁ@lnewﬁ@r@ﬁmmticﬁ@)cc&ﬁﬁrfs@%ﬁﬁawl &ipup of

t , t o _bot t t P t
7T 5000y, TR aet OB iR Tt et s LSfypgpastorg ou e

t oxi ¢ shock sy%SIQEE@rkm@ in humans. [0004] A novel SAg-based tunor

therapeutic apphes gq?g é%ﬁng juvant freatment of
solid tunDqumltlﬂl |zes Q% mai n (gbﬁ%ﬁééﬁ#nmeQiyéf aCte
i ncor por at-®ng ¥¥rl EI pakialboroteing -Bkidie &W@l}cl&)ﬁ@lcmh bigdy and

a T-cell acti vadtgaiSAg id @@@m&cﬂﬁﬁpfﬂﬁ rtﬁf& F U800 REALE] N o ab- SAg
proteins bound,to tunmor cells can tri ger -actiyvate CytOtOXIC T-cells

to kill the t NSRRI ONT &Y B makqx histocompati-
bility complex (MHC) without belng 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




body- dependent cell nediated cytotoxicity, SADCC. In 6 Decenber 2005 WO
031002143 PCT/ SE02/01188 2 addition, activated T-cells pradigeohynori ci dal

and pro- iwbledgowRiLry cytokines counteracting the probl efTB%&{,%B}g{{i%

het er ogenei ty, and macronol ecul ar uptake, respec- tively.

Super anti gen- based tunor therapeutics have had sone success, however, one
clinical problemthat needs to be addressgd is the activation of the
system c i ”Mmune__system Fusion proteins with wildtype SEA have been

i nvesti gat ed i?’fi‘?:}tiwréala‘%ﬁ‘@%efgﬂﬁﬂ]dﬁe@r&d%@d tyanerirg dede amidc peancer
(Al paugh et alinfILRHtody e idougl RREAERGIHNGS et be-oMkaORiail ned,
limtations hg¥e been , observed. Flgﬁtky, t he_product was very toxic.
Secondly, pretSied Srits ST g & AFOTHFE AR FOSRen EREPSFat i ent s
made the dosi ngivcolgpl ex. I n addition, the pro 15 duct was i mrunogeni c.
Therefore kep cycles of. .t her a- s onl ossibl.e in a lim.ted
nunber of %atﬁgﬁgg. %%§§§ﬁhﬁﬁ%%ajﬁﬁ%%%pﬁgggﬁtt%ﬁ%@ﬁFFgﬁFssﬁayﬁabﬁg
therapies wer¥rgpstiddads,i dpweltes: prragentl indvedt peobilent hdati nekdeo nodi fy
a superantigend Qﬁé"édd}%ééécﬁ%ﬁsr 22504 195836 20 th'ev's%%'t\%n&l& § Ghahaed
superantigen activity; thus, the present invention |Is nove Snd

non- obvi ous. BRYSEfeTSy REHPT U E sy sithowildbupe $FA bhevegbesy has

outlined rat hemwiadatdhe d a4 H1es tand1kesknibeabragyant aﬂasptgfh—t he
e

pr esent ig¥ention 25 in order .that the detailed description of
i nvention™

d
hat“ R WS AP o AHEPHIR Frdérist 0688 AddEVEBnERORER- tures and
advant ages of drhmunaggmy erstilltls berdesbrhbadd, heisinatiehsWibheh beem Lhe
subj.ect of th i of.. i nyention., It shoul d be, appreciated t hose
skilled in 30%1}%5835’1%{51 fr?alyéﬁé) ’c\oé%lgeﬁ’ P8H°§n33§p¥8“r’¥i E58iGod ﬁ‘Sﬂng%;s- |
cl osed may be breddirmedueintiibedias agbasss tbe sudeftshhggens dasthai ng ot her

structures for Fab-\len t e S »pEESsent. LN tion. It
shoul d al so bga ?ngﬁéissglga%y tt Qogéggﬁjﬁl P!:e%g?%ﬁt hg;la%?&%%?ﬁéu%ﬁéeé%%al ent
35 const riet i hetd¥agot MeEBeseni conlbRESEPTei renpatedoprcdes ofiethavent i on

as set forth ipy whe appengedsibabnsn Iheimneve! nfigBLYr 88 WAL sbnage believed
to be charact ‘fédo%i' c

UgLil the present invention, 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




6 Decenber 2005 WO 03/002143 PCT/ SE02/01188 3 the invention, both as to
its organisation and nethod of operation, together WAtfbﬁé%$ ElooPbj ect s
and advanggg%/ Yi)l be better understood fromthe foll ow.n Jescr tion
when consi deredol i connection with the acconpanying 5 fi gdfd&HMIPE 1o pe
expressly understood, however, that each of the figures is provi ded for

- the purpose of illu- stration and descriptfon only and is not intended as a
definition of the limts of the present invention. [0008] In the present
invention, it e prondebr, dojhu-ad Ggadites comeniisiatg on kael ekithlod of
superantigen ngg th erant i en LS a | ow
titer super- |3%[étnlad(}%nprl PTtr%é% Zélﬁon\g?l%tt%er Obaﬁclé% §| Dltgggs TCR
bi ndi ng site, '%Wki hﬁyhﬁﬁ$Q§tund?3ﬁﬁqunﬁm9WtWQEbﬁhdlcmnggtdeNH®1ptasa I

nol ecul es;  andyHdie SN RRAUENCE) Chokdigh Ak t%esgkuesﬁflf)fah%

substi t ut ed so that no nore than 15 am no aC| resi on A are

repl aced weth Higuas-entt difi fe &8 EXP=eFEA Tt N@@%ﬁé@@bs@@’@ﬂ@@:sﬁb@ﬁ-

anti gen has redmed;ﬁew eRichindd Vi £ rRafieddt Qo&th&U@%&pO@@t bgen1finom
which it is derlv and%/nderenthe antl1 0 noiety is a full length
antibody or ary Gt é)rn A SRS B R RF Xnﬁflg‘o&? ROt JBLEPEGReRE, 2which i s

directed agaidestitd tdamcert adsodiiatied ofl itheupiagenst &u@’eulteonExam pl es of
super anti gens ud I b L a ogaogcal enterotoxin
R i s oBa TR B ooty Tk B RORECE et i cus

(SE), a StreptocoCcus pyoge X0t oX1'n
‘toxi ¢ sho&k- sﬁ@-tedtc@ﬂf@lt!@mg @résrteyriad §upep'aat@geal amit egeantibmdyoxin

(SM) and a Stnfo‘i@t%co%@l@rei‘ﬁp%ﬁfémsh@%ga£1§§§én 18 aPeell LG ’fi nts the

st aphyl ococcal entérotoxin . s sta ent er ot oxi n
st aphyl ococcalané?HB@PoFWlsé@gEr@SEE}’s POBOOE, | WhipBcregéon oélﬁn@nts t he

amino aci d r eSCBUSInEQSict Is@.l’ﬂ;% | Ankegk @_oﬁstg e@ Eeaéﬁéﬁﬂlﬁéet§é|ﬁﬁﬁ§d from
t he group consi stltngg?{ 2% I 24, .2 1 g 204. 1t is also

contenpl ated tH&t “Fe Sn Ccafsy TdoR-ESE ?ﬁbslai“ 3ERE PNBnEeAHeREE nEPR- t han
15 am no B8i dingsiiduesheTbeperaniiigent ki Qﬂbsﬁﬁyuﬁédusoaththnﬁnm@ﬁeaCl d

gg;g;grpgngthaﬂnasogmﬁ%o 8l 48320888 1 el LULENR o Leglop E gay. &

different amino acids, 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




.Anot her enbodi nent o esent |nvent|

WO 03/002143 PCT/ SE02/ 01188 4 conprise substitutions of no nore than 15
am no acid residues, in which a substitution may occur gt am.pp.acid

resi due p 27. [00101 In another enbodi nent of the
W b RTINS - ant -

~invention, it 5 1s provided a conjugate conprising a bacte

gen and an anti body noiety, wherein the superantigen is a lowtiter
superantigen conprising regions Ato E, which region Ais a TCR binding
site, and regions B to E deter- mne the binding to MHC class || nol ecul es;
and t he ani no CPUPRAdisE sefsdridartgionshefsmeemans ddmn $l5s wosiiat @icdd so t hat
no nore than Je'ésawé% G VRS Sy iR AR B e od R %%e%rr}%ﬁﬁhacm

di fferent anlno a such that the sub- stituted superantigen has reduced
seroreactivity (Q? Uty Gh e 2s7uperant|gen fromwhich it is derived; and
whler ei In 15 tgwmmu bady amitgiey: Ie&}?@d&&bht' a&gthea@;txiel@@ﬁx Q'hvgﬂfﬁloﬁt h@h‘:

nol ecul e ndi;ng.an active fragnment, .whic irected a |nst a
cancer-as?%C|aFe8 Ebﬁgp U SCENATE. PapE @f%&ﬁlﬁfl hERFERGEC d
resi due posit gens aid amegm@andwonbaetgplwhe¢eumythe selpeched ibeamikhe

8sa’c gaV

- group 20 COHShS&ngt?EeQA u%%ra%%i.%%Ac%% rﬁéln Ao 42 and 4%&} [OOéth

conprising a 5§9F@ﬁ|éll§uﬁeﬁ§ﬁt¢§@ﬁlﬂan§l§# anmdbGElenﬁeEytowﬁedetarﬁhe

superanti gen j$na th@Wbt:Lthﬁth'tlBeﬁ/@@t b@%@scﬁ'iﬂ)hbi'eEﬁl%%Q' A& LnkOatn nhi ch
25 region Ais a_TCR bin |ngg5|te and regions ter- ﬁ

bi ndi ng 5H3N+Epéga§§qPFnﬁﬁl ultés; SHRETPRE LGRS S &@@&tééﬁﬁéﬁcéothﬁhe
super anti gen hs mub&tthahedssamhh@tacmd ﬁ@é@dﬁh@n1n1§egﬁbﬂ0Ba§k€ resi dues

inregion C are Fgg ced glffe ent ,anm no.aci ds, g % the sub- 30
stituted supefah SaGeer=Bh, oriae: Ae : cSHBhr b2t Ehen gt
super anti gen $t©huhhdchupErastdgehvhds aadumbérEEﬁoréhetanﬁtyodamef@ﬁy is

a full Iength o] t | . bindi;ng.anti body active
f ragnent, mh|E EhQ gﬁpggaQEXgeg ?gémgaégggeipasgogla%vﬁdéeﬁP&sﬁﬁ?ﬁﬁénstruc
35 ture. %51sbb@|@3§lbﬁﬁﬁdmﬁéﬁt¥ tHeacéndéér Lepsgthl entéboflyonr ahg group

consi sting of otHag, mbLeasle g@hemngkhﬂﬂwodypéaewgt *f&}agfaéﬁﬁl a@%gg ﬁ
cervix and prgstate 8ancer 6 Deceftber 2005 WO 03/002143 PCT/ 0
lrected against a cancer-associated cell surface 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.




5 The am no acid residue positions in region Cto be replaced are
sel ected fromthe group consisting of 74, 75, 78, 79, &lpcc83epiths 84.

[0012] Exapp superantigens include, but are not 5 || ed to

st aphyl ococcaﬁ en{ erotoxin. (SE), a Strepto- coccus pyogenﬁ’%@?&@&?ﬁn
(SPE), a Staphyl ococcus aureus toxic shock-associated toxin (TSST--1), a
streptococcal mtogenic exotoxin (SME) angl a streptococcal superanti- gen

(SSA). In specific enbodi nents, the staphyl ococcal 10 enterotoxin is
st aphyl ococcalThentastistaoéaidA #@@um@om deoorsficent@rat daé n E ( SEE) .

0013] | Sy, |
N ] In spe%éfﬁl%c%@%@ml%cééae%g%tgrw d&HrIef.?Fétl O'Hr:]‘!'/@%m

substitutions of no nore than 15 anino a Ues In re
substitutions 4 riéyi off /A&y 835 adk $%-at the anino acid residue positions

20, 21, 24, 2'[0012}73 EQJaxr@ﬂ%s et sfu@re&ﬂ%.'blg@.‘z‘l% 9.91@1%@913‘?@_\/3.%”91%‘*&59 sub-
stltutlons of .no region E. Nbre

a no a d re5| dues in
parti cul arty, :Ltll’;ﬁiL tsir}t‘_’il:g"rY X&E’cu(rSth' EmitFeREAT 1 esi due
position 227. CZiB:c[mH);p@]og‘anea; felxrdﬂm&rmsriwﬁfl c aer}iﬂaj:lhgﬁlﬁaodbch& cojdigat ef
may conprise Cl the .substitutigns o
'R2OG, N21T, stztg’% %?%@]{1 cld%z?if%%u% n@é%%’ -Aa & REEEE ani no
aci d sequencemhtmgamiQ1 ﬂqmyxs@bdﬁWEutﬁ@dsaobtﬁz@@pcwzﬁﬁg &z@@maﬁmiK 25
K79E, KB81E, a th 0 jconpri se
.the am no aC|§%§equen§e g?1@%%é&f1¥ﬁ%?b%@ﬁ?%%_ ?#%f%Ft %ﬁgﬁﬁgg%hents
the conj utfat e SREFTOSRFASdS ﬁﬁa@ﬁﬁﬂgééﬁcﬁélépﬁerpﬁpxéﬂaﬁpH@Eﬁbuprhot

limted to th@ta phvitakdocadmenterspesihl & KaRe)ragnents may | ncI ude C2I 5Fab
or 5T4Fab. ?@Sé Ye& further, the 08 *ﬂﬁgate may al sQ conpri se Etokl ne,
such as inter I n. IPnSBRELLE PceBRBYAMRRRES thFhEOPﬂPEPIt@uR‘?H iEB‘rF ®Tor a
derivative t heompﬁ:.mhevsn@s&&t&ﬁiemsl affl yot hersafBahi akogmdab aetigvity of

native 1L2. L-QB}@L éno;nh (;_giﬂog v glt cg]ggg:%%%%i%g%gn u %tggeéo ri g_ ing a

bacterial supéerantigen an g an
03/002143UPCTpsEgZ/@Ll@@eGamlno acid r651due positions 20, 21, 24, 27,

173 or 204. Yet further, 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 1nclude 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, |




wherein the superantigen is a lowtiter superantigen conprising regions A
to E, which region Ais a TCR bind- ing site, and regiomqk&dmgjhﬂeternine
the bi ndi RgphRed¥ids class Il nolecules; and the anmino acidg, @f@sOf t he
S superantigen is substituted so that no nore than 15 anlno aci d residues
inregion D are replaced with different am no acids, such that the
substituted superantigen has reduced seraeactivity conpared to the
superanti gen from whi i s derived; and_wherein the antibody noiety is
a 10 full | endBeasim %ﬁpegﬁytéﬁﬁ@r ifplPe dGive LEILRET RYPSAENLiE6dY active |
fragment, qu(dmmprﬂﬁﬂhgnnaéﬁmm@ mstcaﬁgam@gbh @@g@@hahegscglbcgubgﬁge
structure. aC|d esi due ggg' inre gg t.o he replaced are
sel ect ed fron1 6 g?duﬁ' ﬁ?géppﬁg o O1 teamingg the bigdings tpoMES] | n
anot her enbodichass Tk nicdepuideisdednd Chej agdne acddpsesiuegcea bactae al
superanti gen 0 erel uper.an s_a.low
titer supg$- ok ?Fg%ﬁﬁg%ﬁg#gélﬁgBF§%¥gﬁggA 5 @EggwﬁgcﬁSFg %%% 1% aIPCeRr
bi ndi ng site, a&ﬁ ﬁﬁﬁ%ﬁﬂ@SBlPorEgd@PeDnﬁﬁ@ replbiced E@thnglfﬁeWEﬁtclass I
mol ecul es; andniihe AEiaR, ALy SRANCREE ghbéﬂﬁtaﬁgar@ﬂb%&ﬁﬂthgeﬁuﬂéé'tUted

so that no g than 15 am no ag¢id residues I n region are repl ac-
with dlfferenfce MR §@F&§ea§ﬁéﬁlFﬁaFoﬁﬁér§gb§P|FbﬁeﬁuP§HB§Faﬁ§ﬂg§ﬁOMas

&educeg seror@hdbhyutyﬁ@omﬁaﬁgddéOahhewﬁérémﬂet?étaﬁembBa nh&@éﬁﬁdié ks
erive n_t ant, y noiety a fu nti body,or any
ot her nﬁﬁgcu?ﬁig §Fﬁ§ ?B%B@Ya8F|§@YfPEEﬁEnP° ﬁﬁpiﬁ #%nSHPgeEP -

agai nst a canbedyassbcwatédagmbhtsuwhach $srdtretved. agﬂlﬁﬁecaftﬁncer—
enbodi nent's t o] o] iS.sta ococcal
enterotoxi n AL ERR AEeRoBaEEruERLEE o PRuEPHLS, TnE BRI RO ey

am no acid re§P6&5l0§§sFﬂ|§ﬁ§1Pﬂ DegpoheEI@leeedegracadlaceeéefecmed from

the group conghst g8y fcaazlsgzﬂ §218ﬁ23183251§§da1%§7190[0019] In a
he conj ugat e furt conpri ses substitutions of no

“specific %gb &ngﬂt
nore thart atPdAnPeRFH REDPRLFRIE on' A, 1spRkeided | 3, comiugate
substltutlonscompﬁlEEﬁgnbebaaﬂ@ﬁlaﬂlk@§é£Q£ﬂ£§e£{Hﬂ§59@/Qﬂéﬁ%b%% region A

Tay ocour at Liag. g N 6L, ERL IS POSLELONS O 4 %s, 2y S pler 110 AN

e sSup
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 consisting 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




10020] In another specific enbodi nent, the conjugate fur- ther conprises
substitutions of no nore than 15 amino 5 acid residues ighd§@3.0m08 I N Which

t he substigHtyh y occur at the ami no acid residue po f 34, 35,

39, 40, 4‘&6 4@&5?23 45 and 49. [00211 Yet further, the C(S#ﬁt"llfl%g’?’g?%y

conprise substitu- tions of no nore than 15 am no acid residues in region

C. 10 Specifically, the substitutions in .gegi on C occurs at the amno acid
8

resi due positions of 74, 75, 78, 79, 81, and 84. Al so, the conjugate
may further comgice Sulmticcdutt ieansief and e idhae siFuanipee iadicthsr @i dues

inregion D, 4 I C h u It utd may occur at the amno acid 15
" resi due posi tijodqn'sv%‘lf’ %8%' %172’8&%?8@%%%0. [0022] In other specific
enbodi nent , i tl0920]pr Gn dewtherprmeniddat evhioddmepssi then coojposskengua-
therapeuti cal |phe@fdifdh M AMRMUE 1¢ut8 NI oMerelD, §3 %mﬁw ugat e

conprises a bacterial “superantigen and an anti 0%11 20 noiety, wherein the
super ant i gén i3 1KRFEdUSS upSiomB dén whdebr itsien gubsgiidng Lanse ney whi ch
regi on -AI is aoc&&l tamld:img asditr r?@ﬂ@ _ﬁ:%@ii@'ﬂt_%d§ots@tﬁogl%t %rf][TiB'%E 8Be Biond- ing
to MHC class || nol.ecul.es; ,and _the am no aci sequence of the superantigen
i s substituted%o 4t]1'fat£12ﬁo4f5 r@ntdﬁé‘ﬁ'w anmino acid residues in region C
are replaced [0821h divefefentham, nahaccdajusaeck tnhgt cohprsybskubetedu-

superantigen r.or I Vit r . superant.i gen from
whroh Tt Ls darreg oty TRER ERSK ' KnfROPRCTR Faey Se=2 SRFRoR agn
anti body % afpestitfdicadd ynoltéeusabistitiutgonst ibodpgdon Ceokbcagsent, tiwki ch

is directed %ﬂﬁin@)s'[ac%&%%%ﬁﬁ%s@%%E.%‘E’L%ﬁscgbfl 729”7@925%[] b}g, BYyregs

Specifically, the amng acid_ resi positions in r to be Teplaced

are sel ected FP6mPtheAdfGuptbsnconivprhg BRY7Eurther7gompyisglsubgtand 84.
35 [0023] In futtibes erbed merbschbieiphamiBecHbligalk-c69ARA: $ht -egiARY

conprise a conj ugate,conprising,substitutions of no nore than, 15 am no
acid resi duesE’!’aneé’P&ﬁ[ﬂRF&'ﬁenSgbﬁg&EH%éPnEOG‘B‘Y ABFB%/ 862148 PRINIEDSLB1188
8 which 1he sebstiveupoeisionsr efi a87A nesyr 1ap t&ha apono acid residue

Do srrr ool fhagpl B%othls AfdcRREc2Btoalflal /1101, LPS RERETROCM I C
pﬁarmaceutical 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




conmpri se substitutions of no nore than 15 amno acid 5 residues in region
E. Specifically, the substitution of region E may be atﬁlgéghﬁbgr@ggd reS| due
position A¥@.o3/0420424] | n specific enbodinents, the phar maggyl %b

position may conprise a conjugate conprising the SEE ani no acl sequence
(SEQID NG IDNGO 7) as well as the 10 additional substitutions of R20G
N21T, S24G R27K, K79E, K81lE, K83S, K84S and D227S [0025] In another

speci fic enbodinent, the phar maceutical conposition may conprise the SEE
am no acid sedﬂ'ﬁ‘ﬁg’e {SEFURTS NGt 19T NGR 1RHOTWS PCRIn FE A0¢ EMERS) :

substi'tutions aci@ cﬁesRZﬁﬁ ﬁ‘é&h‘&m%@f BA7K21K79G,, |§|31E,17*§8%L§d K4S and

3_ D227A. Yet furgher rmaceuti cal ca Sltl on m_prises.a conj ugat e
~that has the aémt}no]‘gtq}f %l?eenc?ilaﬁ?“ rcr% E1 TR PdiSth

reoion A LS AufgLll adl agoshte. sgggﬁfﬁgg&%ﬂéd?m%ﬂtlz fRLepILDG,LOG, PEld! N

speci fi ¢ enbodiommntise tshé)s;kha:rutdmw oZ0 ria azmlrecclzma@sllﬁl ejmlmrrpmsies an

ant i body i et echfl I Fab
f ragment n?s fglgmbeS %)ig%qb& ‘Fﬁe sﬁ?}g‘@c@e&&t}iﬁaﬁhco%p%%’ss?ﬁ tl|t5)1n ey

.further conpafs&agion dkindy, bsuclt aniae astidr regiidue PheitiivneRR8uki n may
be 112 or a dqpezdgti e, ts@n%ﬁ%.‘iﬁch%‘:ﬂbﬁgllgén%§seﬂhbakhﬁrﬁlgeeﬁ%%a@ gbggi cal
activity of native |L2. 0027] ,Anot her embodi men resent 1 nvention
i ncl udes a me@Psd O MEat CRERCARCeR CRNI VAR Ra COBPTASLRY Fﬁltel §FEof the

i mrune syst emaafingAiad: 108 R\ GRRPI(SEONGD &Y HDSNe:i 1Y he seild FBMERL a

Comprses-0a BHELENCH IS GHEPARE GaR En8 TaSARr | ROGF - maLaLy. RAMEr oRAOEL b

superanti gen ¥81&,| W3S t®84§upada@12t2gen conprising regions Ato E, which

to MHC cl ass | € am no séquenc sup anti -
gen i s substi CONPOSIE iomamano CRBPE iskakhesSER Aninoi dcideseduencen (EBgi on C

“are repl aced wint frodi frbegent 5 aganteDﬁgeEH%raaggéloﬁgﬁoéﬁgggiééﬁlons

PCTI SE02/ 01188 9 aci ds2 suc he substituted superanti as reduced
-seror eact? vt PEcBRPSr e¥28d - BREC. { BA7Xy KJ@Em K8LBar K&BPehXPES mBdderi ved:
and wherein tbe2aat.i b!@dyf{mtﬁtey‘,l sha pHhkmabengibadntbhpd¥ieioanyomt her

ol ecul e blndlng %gtg coﬁjugate that has 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




5 active fragnent, which is direct ed agai nst -a cancer- associated cell
surface structure. Exanples of cancer include, but are yn\Q.ldfBohed to

| ung, e ol on, ki dney, pancreatic, ovarian, sto ervi x and
prostate ()ééé%%g SpeC|f|caIIy, the am no acid reS|duen§35W?§3W§“$n 10
region Cto be replaced are selected fromthe group con- sisting of 74, 75,
78, 79, 81, 83 and 84. Another enbodi ment of the present invention

i ncl udes the use of a conjugate conprising a w | dtype or nodified
bacteri al asupﬂ@r,arﬁdcgcertmm mﬂeaﬂhbbadyumﬂeWPeMMgﬁn tthes amdiocedci d

sequence of er S L&l ch.re on_A i's
W thin theaF% i r?% a%%%e%r m%%es heaf)TtSL o ﬁ%h@fﬂréﬁf %ﬁd regi ons
Bto E deder ﬁa@@d»dmgﬂtx@hwm bbs &htmloéa’utr@gehyhelrﬁem fivhkel anmi-no aci d
sequence oﬁeh@w%ﬁ{%dﬁ%agnyeééﬁerh%l@%aaesm%ﬁ@ ethSG.ddpt one or

nore am no aCId resi- dues in pOSItIOﬂS chosen fromthe group con5|st|ng
of - .78 wstiye Spgmemt gawhpel 88 dirsphesy agpEnsgr aé@maesion- di ng

posi tions la%sroega%&¢é&pt@@ff§@@egaﬂhbﬁ@% E&@%@ie@%ﬁ ‘@plased with one
or nore differe o acid resi- due t he substjtuted
super ant i gémt er'e 'iaoar%e?%‘Fe%t%’f‘FEFaytE’oﬁrb‘Eﬁ §ate Sp&anti gen from

Which it haddneyeepaeariesdicandvanhane Brohacant ideathixmeirel ordsstacé ul I

| ength ant] an en bl ndl ng antl o} active. -fragme
which-is di raglc;%‘d f%rd?al fi ﬁl%hg te{:h%ss Ociat 3& cel ™™ %dd'yef 08 IWT o |
. the nmabnuf aciegrienfC dorde comphacédr areheetllee:aedeﬂfu:oaf Weneprodyy @wt+ vati on
of the inmune system 6 Decenber 2005 9a Yet another enbodi nent of the

present i nPémttiiaty il (Hles’ 5t héBusd %f &l cdh} ugade8onpmicdit®y a wi | dtype or
modi fied  bagterial, sy : fr@k% %QS%{&% %%vaéﬁﬂfggylggiﬁh%’s 'tile"‘m§%5\m ch

am no aci d 'sequence O he "superan en conprises reg

region A isg wWddjuydthe J&Ebbwdh@gasmlq(:aﬂﬁb deieﬂhﬂdmcf&eﬁ'l@amﬂ”&kmlto TCR,
and regions Bto E determne binding to MHC O ass Il _nol ecul es, wherein

the am no aetmr%w@ﬁfe pid pReadlpdCa ifEiR Y - FBayhichadhe amino ,
been-substituted so that ope,,or _nore CgE d itions
chosen frof” tl SQquouepn%%ncs)?s l|1ﬁg58 r?imlngoergSJf gii&,s %}%10&‘*&?0@4’ 49,
188, 189, 190f,2khid20ked?2@n A is within 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 manufacture of a medicament for
the treatment of cancer by activation of the immune system.




and 2.23 in SEA or SEE, or corresponding positions in re-- gion.".B, D.
and/or E in other superantigens, have been re- placed-w %%ecemgerg as0r €
different am no acid residues, such that the substituted superantigen has
reduced sero- reactivity conpared to9ahe-superantigen fromwhich it has

been derived, . and wherein the antibody noiety is a full length an- tibody
or any- other.antigen' binding anti body active frag- nment, which
i s--directed agai nst a cancer-associated, cell surface structure in the

manuf acture of a nedi canent for the treatnent of cancer by activation of
the i munéesysnemhp0028badimemt hef ehbogiemsers, iregonidn miycahsesconprise
substit_ut%ﬁns of n% nmore than 15 am no.acid residues, in which the

substi t ut FORs“8EcOr &t THY R to aergriadngué I‘Sljﬁbtsm? opE Bpd2bied1, 24,
27, .173 apd-284i A r I r bstjt s¢@f no
nore than 1% a%ano%gge{jl%‘rﬁetg%%les@%pégl %P?&bl%ggp IEléslu%é)?l t%ftll‘gﬁllgﬁ ?le i on
E may be amam ﬁGlQICIS@mQHJeDf)O‘SheI enpéﬁntﬂnﬁn mﬁp@m@s Ay gt eApr Ase

-the SEE am n]g h&f_ﬁegence(SE 20,1 D NO as wel| as the
addi t i onat®stibstf't Wiph¥n EQEGTC@'}%HW sKBEEANRB38, K84S

~and 6 Dec 7 t st ti 2

R27K, K?%%Pgﬁré‘%{égééglse[) Pl LR oht fr%%t%hoqs TR c%ln&g}iﬁg‘i‘?gehas
t he am nooardingegoeNtlE @flSEQ 1D MMl eduleBRI ER<RESCRI PTI ON OF THE DRAW NGS
[0029] . The follow ng drawings formpart of the present specification and
are included thef amtiver dsinbrstqiatince Qfﬂ‘tt&ten agpecant Deh hat pLeseit
i nventio T eld under st ood_by reference to one or
nore of ri'lltak?etsil% épgmﬁ;ng% né@aln%l n'g}l onOI_?‘/ﬁt%r 'H%r‘ae?‘ﬁ(? aﬁégcﬁaﬁl tion of
speci fi cdé’t%?odim%ltpk@@%rﬂle@smr@mm t[mamq:oﬁpezonsshbmgpept B@e
fragment $greqagnige Qy hipreng 4 antd - %thfégwegggl tﬂfbg%ﬁ

pepsi n- d:'#‘%fst of EA/E- 18 el ut'ed from an ant{ - rdgments
were ide % Bdt l‘ﬁ%f‘iﬁ SBihd %‘Ft%‘?%ﬁﬁ"?@‘éhﬂﬂoﬁoﬁéﬁhgnsr dpersed phase

HPLC couglieth 1]y @ lmﬁi/cszpayti&r@tﬁl@ér( &a@ﬂgsﬂtss havadpkent e di gest at
t he same re(}itcer}lll q:tl ne WO 03/002]14 cenber
‘ placéd with one or more di ferent amino ac1d re51dues,

such that the substituted superantlgen has reduced sero-
reactlvlty'compared to the’ superantlgen from which lt ‘has
" been derived, :
and wherein the antipody moiety is a full length an-
tibody or'any‘bther.éntiéen'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




PCT/ SE02/ 01188 10 both before and after affinity purification were consi-
dered as positives. 100311 FIG 2 is the seven d|fferentGBecotfjd;iﬁ)5
identified, displayed as |ines above the am no acid sequence

SEA. / E-120. Characters in light gray |nd| cate which resi- dues have been
altered in SEA/E-120 conpared to SEA/E [0032] FIG 3 is a structural
sequence alignnent of SEA, SED and S R used as tenplates to construct the
conpara- tive conputer nodel of SEA/E-18. Structural conserved 10 regions
are marked wth black boxes. [0033] FIG 4 is a multiple sequence alignnment
of SEA, - SER2 7SEAE-tI18e agelo SEACEE130s Bifsatzasaedmas.'ﬁ [ ra;a&cab(mem he

Cuboti tuti i e B8 nofbes S86 B33P rret i eeite £l (in

‘bl ack) supamgqtosemas otheoalﬁEﬁo(aSXE[ sequgna:ge) of| BG@ESJIEFINQ G.s the

regions of g identified seroreactivity

pepti des. oximty Assay (SPA) 20 that

‘measured t @O?é’ﬂyecﬂfh% %ﬂit@‘ﬁgn@fdlmﬁlllgﬁuﬁﬁﬁmaﬁﬁiftseﬁ theupdesent215FabSEA,

C215FabSEA L8, £+ 8 i 09 Tand 199 méiﬁdedl%% ?ﬁrtia%@c %n@r@ﬂﬁ@m ugat ed
anti-nouseF(ab)2 on streptavidin PVT beads. 10037] FIG 8A and FIG 8B

i | | ustrat e &0 13¥BRERS 28E rrEJa?aPéeﬁﬁﬁ’ér igvestied c st FHVENHLOTE G 8A
i 'l ustrat esmayt e aydiot Oxi Ghdy¥rasoBBaABYH @dfleﬁre@céulﬂ%l’ e gan nmyid kody

dependent 'l ul a fotoxjcit ssay, SADCC hows, t he efficiency
of super anﬁ%&é‘% c{@%b%ﬁ’%t%nf%ﬁwnaﬁ??ﬁ W tor : Cd(‘?l é’ﬂée(lél 8857 R ng
cell's resultion R5yspSOl f e enbylidhextei pyekkatedoededaiise side ef f ect S
measur ed Su nt depend cellul ar. cytotoxicit

A new cniOlL ! G Rt e E e B pn Rp Y8 BERSEY 3R Minag] ane
with as nuemtas Wrog-Haotr @ﬁéFa@SENEi@QOfro%a[ Q@@&lnFldﬁge@tl it he ri bbon

di agr am of h d h T21,. R4
and K27 a%%?%%%@%%??g%y,g 7 ﬁh ﬁalﬁngbg reS| ue?i%%f 03/002143

6 Decenberwgg@5ldent1f1ed both before and after purlflcatlon using
reversed phase HPLC coupled to a mass spectrometer (MS).

Fragments found in the digest at the same retention time




PCT/ SE02/ 01188 11 S39, 540, E41, K42, A44, T49, T74, A75, 578, E79, E81,
S83 and S84 are marked in gray, S|de chalns of reS|dues 6 Db gngggo T222,
5223, 8225v@b§mﬁﬁﬁked in black and the side chain of reS| Faserisél ©
marked in light gray. 5 [00391 FIG 10 is an am no acid sequence o?
STAFabSEA/  E-120 (SEQID NO 1) with the variable parts fromthe nurine
- 5T4 anti body and the constant parts fromtiee nurine C242 anti body.

1-458 h osi t ns 459- 672 is chain B. 10 DETAILED
BEZICH g'rI]'ISO\I C‘?\%Ef@rl X ﬁ atfd%‘}” ’i it e RN IgshdcEntiers 6Bk |l ed
in the art tfﬂaraduasnpn&mﬁmxhgmwns and nDdlflcatlonstnay ?e made to the
i nvention dis di hi ication artin r.0 cope
and spirit of C{?ﬁ_ﬁql nvE(el'[nCTtl 02?1 1@0 h[eoﬁfff Aglﬁogeﬁ%r ﬁtllﬁ? spaer n}:FEéFa
"all or "an" cﬁﬂakﬂnaﬁnabovﬁstm@e@ﬂhameﬁmldnsbhuembalﬁbs) mﬁen
sed in cogju h ng. s 1 t T an'"
u B] rmmuw L’ QMR Gy HAMOLAS o, whléh redl

may mean one of Nnore than one. 8t | east
a gecond or mstEs Fmypdeen ﬁéqr@ldmlnaﬁmd@d;%agompweﬁem ﬁEAt/Ef-éBs to

an I][munogl oljod32p rrwimcult3e,1sv\ﬁal %F&m%t@lgﬁg %@nﬁﬁﬁglﬁf g%?{g%bﬁgx;{?: QEI %tg%ﬁded o
t us er ei

?gfgL L?oggiy%%ﬁ)éﬁvigﬁﬁﬂﬁﬁg“$ Ageﬁﬁﬁﬂlﬁﬁ §&eﬁPH§E€Hc§sth@GFOWBNFargA | gD

and I gE. 25 Arh:t:uvboahoa@m:r edeit act SEAYER0G.OBY-uRs Ul vesbroay nat u al

sources 0f, frgg%hgﬁgng%T Ia%%{ §§=§iapﬁnpﬁ§ ngngactlve portions o

i ntact i muno buli ns i nvention may exi st
ina variety @mﬁlorﬁﬁGinéluélngmuﬁbnpégaspQHenpelgtignménsgoﬁnSEbpdles
monocl onal anigggodi #FMg E (abh2, pa e

ant i bodi es and hungﬁ%ﬁed antﬁ %ﬁﬂ/ﬁ b P §P1§§EP gélgggg aﬁgéétt%?
1988) . f0043] SHHEFEN BEHt F@@n'ﬁ-ﬁ? dd &eﬁ@néu Kepsodef AnBdwathin whiekul e

that provokesaan ltmu@@:b[g@&@aﬁisns-rﬁhsSEKVED§203ﬁoi§§Ponse may invol ve
ant i body of specific |muno i cal | y- conpet ent

ctivation 0
cells, or otﬂﬁbﬂﬁn gk?lggn 18af BEAGEFISeHCfRD BR %?%%g sepekieesed pro
6 Decenber 2006 tWOSBA/ GQBX%3 PET4BEQR.01188

[0035] FIG. 6 is the regions of SEA/E-18 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,
'8SDCC. All new chimeras lowered their effect in the sSDCC
- 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,




12 teins/antigens, killed or inactivated whole cells or |ysates.
Therefore, a skilled artisan realizes that any nacronnuﬁ&xe ég@luding

mber 20
virtual |y vab bsgureisei ns, can serve as antigens. Further morgyafibhfsss can
be derived 5 fromreconbinant DNA [0044] The term "cancer” as used herein
Is defined as a proliferative disease or a malignant neoplasm (tunor).
Exanpl es include but are not limted to, hteast cancer, prostate cancer,
ovari an cancer,, cervi cal_cancer, skin 10 cancer, pancreatlc cancer,

‘col orectal carfcdr &id1 &éd- @%ﬁceﬁ'4[0§éﬂ & t &'t ST uGdde” B8 rused
herein is defis8adangs 584 usiecomapkeickiihm Qfrad,SWideahiadeR: &F aekadiuagt of a

superanti gen d onj te a thOd 15 . fragnment

anti body. [00 ?% h% t@an%%%ﬁu%%%§ﬁ|%2%§ nﬁﬁﬁ%&gnlgngac an&sggehereln
i s defined as sddsulsbedme ofores idviee S2128 Eh&tHmekaﬁesnaﬂlgmmugeayesponse
[0047] Thes t ego39 30978 #ahi $hogaRal bRlhL! ¥ ﬁamggﬁencgf o205 epfly USed
herein is defined as a specif | uster F F ﬁ code
evol utionaril §- F@PaﬂgﬁQbéﬂ No§uﬁﬂa@@tbr§b@|W@Iﬂﬁbéﬁv@@rtﬁ &mongshe

presentation, mytiel saueAREBRGJ anaio%hel @B%Eaaft gat-esmenapt $naf
hi st oconpa- t|b|||ty function mainly in anti 25 gen

presentation {8*CEE ?2§%NBHE&§P €P§§§1PPSNHC45§rlSNHbaPP Af g6t i on
nalnly in antpgsmtmoaseﬂsapﬁda e cb4ih Bl.ynphocytes. [0048] The term

ser o acig Vepursegsy BACHLOBI I RS SAGLNELY o2 used nereln 18

-.defined as €t oR—otctthH++Hng-—as
One skilled |H“Mﬁb aft isarezdilyhappahensetanvoe skihlefi 4n phtiant or

ani mal cont ai g8aReyheshid! BALBAL HATILESA! ol 1 0L PEALaNhEDORL oR AL

endogenous anti bodi es var | et i antigens or
seroreactlV|t§°3§h?eP§V@§t#@ntﬁé5P 9§?ﬁoﬁnothh§uﬁpﬁli@ahgoanW1bbduEs in the

serum WO 03/ 88gd#818gDeecsmbehe2808pePedASERRL-02188 L8 invention.

15 [0041] 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-




f0049] The term "superantigen,” as used herein is defin- ed as a class of
nol ecul es that stinulate a subset of T-cells by bindingto MHQO(.H ass ||

ol ecul es wadsfZiq4sdomai ns of T-cell receptors, stinulating, 0%{118¥at| on 5
of T-cells expressing particular VP V gene segnents. [0050 e term
"LIT-cell receptor' as used herein is defined as a receptor that consists
of a disultide-linked heterodinmer of theihighly variable a or P chains
‘express- ed att t.he eII rrenbr ne.as.a conplex with the _invariant 10 CD3

chains. T-cell DY deEstdraked wialeh celilised®rcc: p
T-cells. An alltysram@ts v@lre&waﬁ@ rmebmuaedofax\tarsiaablxeeamm Eredtaishs | S

expressed CD3 .00511 .The .term therapeutl cally

ef fective, , aén%l%é% %ilé%’r(szgﬂeﬁ 31116:1'1;? & ugélliyhgl MR S S h &30

phar maceut i calseguepes aﬂhm@awuﬂl’eﬁc&mﬁ,vamugemmtdamgbﬁe diesdasel or a

con- ditiog. E%ﬁ?%e?& e_;lrrH"b?qriant " or "variants" as used herein refers
[

to proteins or qo at d er froma refe- 20 rence protein or
pepti de respe&q A IyThVattle&’ﬁt ' CRRCERT s asesedahergdnc dish d¢ fhnkedwasand

el sewhere in bﬂ'@lﬁ'f%&%’&tlved IS0 @r B %ﬁab%n@eh@dpla%%{ (LR €
changes in thg Ie| G ang g uence of the vari_ant be silent, i.e.
they nmay not afPEP feﬁel € 2&Rc HPEd 1BPLERE kel gr@agg §§P§6§equence
Where alterat papstate kiamiceed b@aﬁllaﬁnbane:bwgeéxﬁflcfaﬂl &ah)bléQ as‘ka]gﬂ ant
will enc de same _am ng.aci guence as ref erence
pept i de. Ofi%haﬁéggglkh pvé"gcr%ﬁgfc C&&CﬁrgeﬁﬁéﬁESCBPﬁt RETCS 3 9 alter
the am no aci ¢aseguence of a peptide encoded by the 30 reference nucleic

acid sequencelgﬁggh @Hél@bfmaGFQnF%ﬁgggﬁsagaﬁségsgg%eﬁﬂ o 88f§8e8

substitutions t1ons fusrons an runca i ONS™I'N"t he
pepti de encoééd%?uﬁhénr Eﬁ@ﬁéh@e0§e§uéﬁ§@raa§1§egcassédVBe‘llawt oBeneral l y,

differences ig Qﬂbéﬁaﬂﬁh@eﬁegugaaeéraﬁénﬁh&h%ea5t8daﬁoahﬁ§i)o{i£} eguence S
ce and vari ant re cl osely simlar overal In many

.oftherf%r £8s N % t %

regi ons en BaPt RLyari aRt1BREYr ef erence peptide may differ in amno 6

Decenber 2005[00¥6) 03TRO2%43mPEIMGERS4EA188 34 *a@hdnsgaHE8EEybYagNEe Or nore

SUbSt'tUt'OnSus gdhérggﬁ is defined as 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 presentatlon 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.




del etions, fusions and truncations, which may be present in any
conbi nation. A variant nmay also be a fragrrent of a peptigdg lde
i nventi on whaseatidf ers froma reference 5 peptide sequencep(fqy ]hg;gmgshorter
than the reference sequence, such as by a termnal or internal deletion.
Anot her variant of a peptide of the invention also includes a peptide
which retains essentially the same funct il8n or activity as such peptide. A

variant nmay alyp ane, i.n whi_ch aone, ar f the amno _acid resi-
dues are substy ? %ed WI% t)earrgt;:lon uéjre\fead)% o1 fon a(‘f@oﬁlsgee%\/z{?reéﬂ & %&fgnr'esi due -
and such substgd @ed apdare aef dnolesiulagudhedy aj:rlmtﬂgatra)ta ERibeee erfcoded by
the genetic cofRei0fs Uy iniRifhd tIMiRD AP (Im@e%fu 3y R acid

resi dues 15 includes a “substituent group, which the mature

peptide is fusPaHnsh %&Wlkmr%uﬁwlﬁmﬁﬁﬁmse t he
hal f-1ife of tdfeqp&mlm dolffes it iR R engeley GRlghen®s (1 V) one

in which the ti ani acl.ds arefusedtothe mat ure peptide, 20
such as a Iea(!@?éytl) g[gjceré:t g 5] c & S6FPEOLe g GEn B edkiedR 1Ps Lénpl oyed for
purification @i‘eﬁmﬁedrastsjrae nmmptﬁtﬁ: théar icatiss stRy die aretendly idet-adenes s
techni ques, ingl 0 cl aci ds,, am_no acids, cells
or organi sns, rﬂl%tlé(}l&ﬂ'b élh% %glnéz ﬁ’ng%tla%\g‘gng %K P ShERNS EXPEPESAL S
defined abovee&ir@tdéémdletld tﬁ@ﬂmltalmm ashe soopd exofvithosdeskinviedant t he
art fromipe tﬁ@cmﬂa¥h§“ﬂﬁﬂdéﬁy¥jc %bi%tt eoke&gb %BEOQE%m

activity" as used herein _ref erstoa r|n5|c aspe0|f|c
“nol ecul e, 309&t§n sElihest ido® d+cediea ﬁflcéﬂrt§rﬁ+atblvﬁdﬂfﬁgfep§0€eméenup

receptors. Th%fd@%dlﬁ.laﬂdl@, aaduseehABiei s dRpPEsAB i dys SWal id@dtdme rather
than quantita I\/bd| fication of Superantigens [00531 The present

tl
invention is 8lfa 1 c}lﬁ‘udl fying super- 35 antigens by lowering their
i mmunogeni ci t Y0U5¢] r edhei ngrnt feherapeateaallyi Y feneveki hkedséa hheeart is

coon! 2301, 0 03 QG214T B PaRr O 2005, P8 SRRPLRIIGEAS A coper
neutral i zi ng SAtiiboditdati ist kEfeetdve 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 ag the reference peptide.
Changes in the nucleic acid sequence 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




Specifically the present invention is drawmn to a conju- gate conprising a
bacterial superantigen and an antibody 5 noiety, whereinft gmﬁu%ganti gen

is a |l ow twbeboeuper- antigen conprising regions Ato E, iy roﬁfﬁgfsﬁ/lr_" Ais
a TCR binding site, and regions Bto E determine the bind- ingto C

class 11 nol ecul es; and the am no acid sequence of the superantigen is
substituted so that no 10 nore than 15 anumo acid residues in region Ato E
are replaced with different am no acids, such that the sub- stituted
superanti gen HHS'Y SRS SR 86t % Mpreompdstd tutdonge adfditdmrisgen from
whi pB 11 t is deié]xeeﬂ,lS 'orﬂan,d ﬁM‘s&l 'roeisr angih%é:mfdaltg@ylg@i&tibﬂ alagrf bl br@%@&m )
anti body or a t her. .mol.ecul e bi ndi,ng anti body active fragnent, ic
is directed g%%fﬁlt PTAed Oy s e VAT AT e PR Ys Sbgesﬁr§599W§P§.°§.

Super ant i gens § @&t dfhebhadtceinaensiper ahkitgedis felrat faba eonbEapkated 20
for use ingth te | [ d t_are no limted to a
staphylocogcaﬁxgﬁﬁzggf%ﬁﬁﬁgg%E%% ?ggkgé%P8&%86b8§€np§Bﬁe58§GE§8F8xin ( SPE)
a St aphyl ococ EPSURRCEYs Suchx o Hijoek tesvdopat od tlokemnaTS8ELleérioa.

streptococcal arHHRICRIZG- 1@t % § s 3and <a r zcal erantigen 25
(SSA).. One of ,skill inatﬁé ar.t rea%?gggd%hQE Fﬁ% ?E&%&egéﬁnggéponal
structures of XI55 & Pedtddesupérintr§enss earepsiably hbe PREM t he

Protei n Data BamctiBBBor wivesh. asghuckebebuniher o ¢aeiski! ¢ hisbhe art

can obtajn the nucleic acid,seguences and the_am no a¢id 30, sequences of
t he abovgi?is?ﬁhqggpgpgnﬁpg§#§c n8n8tHﬁrm°§8pgﬁaﬁb?géﬁ§n9rGﬁi@eﬁBﬁﬁk

(htt p: // ww. ndiviesnamenisitbgtiitGeadank £t EeabaokSeatrel. btnhdn-cbRBEREeliN
speci fic enbodi tS,~atqh ant =g S Low_  piter superantigen, It is
known and undgbgﬁgbécﬁg ? %gQS%SQ%? %EF#IS?HSEﬁEué?% At tﬁgléegﬁsbf
hurmans nor mal BiecBay ©Fi mali gatt beepneotnantefodieshagaenstisupedant ogens.

For the staphykocggeak s nthLgens, LRS ce...Lhe : ) 02143
6 Decenber . 2005 PerT oER2) BLigs 18 OFi verri Thr crar enredr i F Rt adeg 7
SEC2 > SER > 3BBlUdeSER SERETIKRPREIIFAWPheotr f1ehl Presinhehichetle

relative mature 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 celis 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




titers indicate i nmunogenicity problens and problens with seroreactivity
or problens with neutralizing anti bodies. 5 Thus, the pr 0 kel Y ntion
cont enpl atwgo‘mbgﬂma low titer superanti gen, such as S %%f avoi d
the seroreactivity of parenterally adm nistered super antl - gens 6056]
Yet further, it is clearly known and understood 10 that the protein
sequences and i mmunol ogi cal cross- reactiwigy of the superanti gens or

st aphyl ococcal enterot oXi ns are divided into two rel ated §roups

group consi st stBF" SERCORERCLEH B EPEEFE th P B dRRP g s |T%°1$}!EJQEESEC

 SEB and SSA. Tdmsanth@em esbrit hewerdl D Ab &imm@@rﬁm AR dedyg use of

decrease or, eI| te th cross react|V|ty of

|
' tﬁ\év :)Irte?rsZﬁFeé%éeinﬁfg%%tW%l% Tt eringre ré dt L 3ai nst

st aphyl ococcal 9@t eronoi sing B Dariamntsl cn‘u;&xrmtalgarg@nﬁi %ﬁz [t Hodim no
aci-d sequemce M@{é@t swedr-d e @@eg‘%%faq&ni 4y at elanslo an. qifﬁSUbStl tutional,
| e ese varla ep

insertional or lon variants n S may & F accor di ng

to known met ydsloem PrERrFiNg wegkons A K, ahish L;magmn fAatie) @ HPLC,

i on exchange Ci‘n‘rormizﬂﬂirxajﬂ%t@f fdr tﬂég%%xﬁ“ﬁor{%} QO TRR sl 2 Iyl BG nd-
i mrunoaf fi ni ty chr orrg&o alp E?/E{ or variQus size separations (sed| ment at i on,
gel ‘el ectro- Hcgéjr' 99 trampcuiesos sRdsiist amisicomaidiari ants or

repl acenent' v&re@me tofpitisd Isu;wwﬁﬂyérhase@ﬁﬂw&&fed)% aHzo i d for

30 anothe I- sites withint rot.ein. Sub stitutions can be
conser vat| e “ﬁwleet OCh c?%e AT 2 re‘lssl AP FOFHOR Indf &R | ar

shape and chamla@tmi veidrty atii fifes reuirs teintimmo @mﬁ.d@r,esml}ﬂ thiawt hien stulbe ar t
and i ncl ude, I ni erin 35 araqi |ne
Jtﬂttﬁ’@@!ﬁ) LS l%é?ﬁgfﬁ%hgedu % SQEor2 éL,EVé.%yO S

to lysine; asparagine to JiTat amene istl asp
cysteine to séq fde gﬁunearrﬁn’q@%@ f& mcﬂﬂeltgllst dmgetﬂo asrﬂawhau:enn

glycine to prcﬂﬂeﬂ%,nt@b%ﬁm&ret@% a\/\@u(ﬁ/ QQ.%%;%% AN %6&? 03188

hi sti di ne ra gl yt am ne; isol eucl euctne or allne :
| euci ne td valcﬁ:ﬁ’@ ?“qqsetﬂ }bﬁ-él migys‘inr‘?ébpéyaﬁ@fcmvﬁefrﬁﬁmﬁm&m waich Heuci ne
or isoleucinedirected against a cancer-agsociated cell surface stric-
' 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 streptococcal
mitogenic exotoxin (SME) and a streptococcal superantigen
25  (SSA). 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-




phenyl al anine to tyrosine, |eucine or nethionine; serine 5 to threonine;
threonine to serine; tryptophan to tyro- sine; tyrosine ¢g.th¥piaphan or
phenyl al awoesnmns valine to isoleucine or |eucine. 1005%crdrobgiishus
contenpl ated by the inventors that various changes nmay be nmade in the
sequences of genes 10 without appreciable |loss of the biological utility
or activity of the protei ns as di scussed Jbz’el ow. The acti- vity being the

i nduction of t totoxicity of the tunor
ol s, Yot furthey Corret SFPENTEETCE + 180, b by Goreet 7 I Hihes | 1 -
15 nol ecul es |%E$ec@€%1s%1§ll/\l¢<ﬂa mnﬁ:hmlauelffmklmstﬁmatcyﬁmasé @dlediweof the

superantigen. {0604 { G Q@ﬂgﬁsE hi_c .i.-ndex af .am no
aci ds may be consi dere%ﬁi%%@?l orta%ce 0 féﬂﬁﬁ Jg%pé}?%l%r &?‘Fﬁ%g Citd
i ndex in conf e?‘?ﬁ’c?*?@e‘?q’ﬁje‘fja@t’l% ROyl g3p | widi e ﬁammahrzmg arpridtelies.s

general | y sBnderiai®od-tie ﬁﬂ‘@séﬂﬁ et Al dal dntd 1a6aesl%&,§2ng 4 1, accepted
that the rel atlve hyd%eolzﬁ i c character of the amno aci contrlbutes to

the secondary ST i YR eHtMS Fo1 SEEWQ RY9id dhe defi nes
the interacti cremfredu A8 iy cd®ipasdriteratihieradmleetdasd fQpapsmml.e,
enzynmes, sub- tes, receptors, DNA antibodies, antigens, and the |Iike.
[ 0061] Each am no aC|d has been aSS|gned a hydropathlc i ndex on the basis
of their hydr dpsbi civey imﬁ?téiﬂ?nge-t 3 di&raaineEmMCan(demde&ldoBaol ittle,

1982 t hege i ugi.ne 3 _8); phe-
nyl al) ani ne (+§Ih%t; tg%lst el ne/ cyst |(ﬁ)em\(% f)%% rrl[%}‘lulg%))%o e %(l+fr > "al ani ne
(+1.8) ; gl ycFﬁé‘c(th’lW At |E'ﬁ@e(ta(91‘-7-)gen%@r‘—’l ﬁ@a@mlgi)cocmaglpt ophan

(-0.9); tyrosientefrotoRtingd@e3BivitRA intod kwd el bl ondpd).; ogbut amat e
(-3.5); gluta-_mne (- ;_aspartate 3.5 aspar agi n<(1:3;(':{3 E Fy5| ne -
(-3.9) ; and &G ﬁg’n(“&)t fg r‘?@%“r §§%’5an¢08@§/ oé‘tlfwepemrls&@gnpllss
.18 [00621 1t iissSkEaWN SEC, tEEBaEhdIBEm.C&hh@lntﬁ@'@@e@@héslnﬂgﬁt@@n
score and et i 1 oColhrERItR R Rl Toik 13ker Erogreat idepPuiey,
i.e., still obBegrpage or ellmlnate the cross-reactivity of the pre-
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;




5 biological functionally equivalent protein. In making such changes, the
substitution of am no acids whose hydropathic indices aéﬁm%&&ﬁhﬂsz i's
pref erred,wdbgs@iaswhi ch are within 1 are particularly pref ﬁﬂm@ﬁ? those
within 0.5 are even nore particularly preferred. 10 [00631 SO
understood in the art that the substi- tution of |ike am no acids can be
made effectively on the basis of hydrophidd7zicity. U S. Patent 4,554,101,
i ncorpo- rated herejn by reference, states that the greatest |ocal average
hydrophilicitgr%ﬁ %ﬁﬁﬂ%n & RERATBG M¥F IHIEERINES RyRRIepHImitoy of its
adj acent ani ndean:ildﬁa worselategs lendihen v a}azgurfealoxphm@el@f ;the
protein. As dq_ t' n U§.Patent 35554 101, g? follown dro hilicity
val ues have béen aSSI ShF PEER n SRS dipes-cuGigie S e
| ysi ne (+3.0) phemyp@ltaationg £ CyrDsinegl UtemcAtharate r[(el:(h:LQJnhan), se‘iﬁ&ﬂene
(+0.3) ; asparagi e ([t t hr eoni ne
(-0.4); prgllgggtm%éég%ﬁ% t a%?ﬁ%ﬂﬁ&: §% thgtl 0 t@??telne
(-1.0); methi &4 F¥¥Q§PnQNQQIﬂ¥ﬂPLPP§Pn p@umhamm@aﬂaﬁpne,laaﬁeuaﬂnae

(-1.8); tyrositee icodecimhenyhahanire (-2.5); 25 tryptophan (-3.4) .
[0064] It is ﬁ@&@lst d tha an amno acid can be suybsti- tuted for another
I

havi ng a si ni pﬁﬁll Pey ceRLerPlakgds by Ehepiavesters shagi cal |y
equi val ent andrairiwiuso chiaogiesahlay ®euUinkdeenh ﬁh@tﬁmm sb@i%%%BsCBéngéﬁesthe

'sub 30 stiftut f .am no_aci ose h dr ues.are wthin 2
D e arid ! MR8l TR R M10RS DYCORM M Tt oA WELLS ot N G
those within aCBIXnGyewénthnr@ro&@&hﬁcubarHyspmsbedrﬁéloﬁ Fhei aatProt ei ns
35 100651 A d. t th f t
SQEE%@%}S%?@ Iﬁ!h.g 'LI|CIE§_8£’1 bgnéh?v%r Eg?&por Fpgﬁsggu I on pro el n.

Thi s nol ecul e ge has a ant | Re native
mol ecul e, |inkeguaf ﬂﬁeCMt@tggééﬁbﬁroﬁobhe Mﬂm03/9621$3 PET/ SEORhOL188 19

or C-ternlnusthboaﬂthngtyaoﬁo&héoauﬁéranéﬁge oﬁohﬁeeﬂggdélaﬁgr fxa”p'e a
fu3|0np pr.es I nv ntlonlnc es the addition o

rat ei n
|nnunolodﬁ%aIW9 eﬁB ?§elﬁo Fﬁea§6 hwakh aﬁlﬁhmﬁ%oﬁ§f??5@n@ﬁtth@oCY§®get 5
speci fic tunotogeklisy of the 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); asparaglne (-3.5); lysine
(~3.9}); and arglnlne (-4.5).




[ 0066] Yet further, inclusion of a cleavage site at or near the fusion
junction will facilitate removal of the extraneous polypgptide,gfter

purificatiypgosfsagy useful fusions include linking of fu mai ns,
such as 10 active sites fromenzynes, glycosylation donai ﬁgélll%{hﬁ}&gg

cellular targeting signals or transnmenbrane regions. D. Domain Sw tching
[0067] An interesting series of variants gan be created by substituting
honol ogous regions of various proteins. 15 This is known, in certain

contexts, as "M n Itsvist dviowy "id ¢bespDokliar Swirteliinngrimeokedsist he

generation of mBhigerd bWl adEHH e didfiele Mol 1A S LG ar

rel ated pol ypg_f)t des. By conparing various SAg proteins, 20 one can nake
predictions a QWA HIH ARy SR Bnd @gﬁ{llr &gistdd én ehegetein

rm: ec-u: es. It w:s:h?]gﬁsazﬂlaﬁ: %ﬂmrogi_tdal %\#ttiﬁﬂl_tyi‘,l q’lt@;i ,d%fmilﬁs B alibese

nmol ecul es Ln an art -t t.erm.ne the criticality Qf these regions to
SAg func- io%’.l o(,gslecaﬁ-lb&é’aﬁecéé) Yhz?\géuéf'&&ief’i%oﬁé'"lo A ue 1 "eKA09D5 t hese

"chi meras" carsugsé ditstrigegui sthed subemitatuoal ofo ke neubed dswWiihogepossi bl y

provi ding the tiQn,q. Purj f i i-on .aof .Protei.ns 06 It will be
desirable to p§r.| fﬁat%ds_%@lc}c%r%e\?a%xjaenkﬂg&%[l%eFéoﬁs PQF&f&rﬁfe%ur i‘%hot?gti on
t echni ques ar &hisi asomid t td elespast iskilbrlyn prredeaned, Thede those

techni ques i ny@k¥an alo .GN@rL¥elen HRSCHUGS ;E [ ' t he cel |l ul ar
mlieu to 6)epiéo%g;]and ngn- pept i dg fragt |‘bons.:L I@g\%ﬁ E%Jeg-errggtdéd the protein
pr

P > .
from ot het? pi s, 1tndSprdeei HnerTsERper 68t thayake thrthsheparbstéd using
chromat ogr aphicat3onaed aliet aepher atidst e6ANLAURSdLOcRERERY §elP bhak L

et hods par {1 GPAR § CPEaPRY LLRGEar claFa PORCOF G- BebenBer 2065-%0
03/ 002143 PCTA8E€Z/ beredn2by aefierenpept sdatasethan- exehaprgetest local
ol ot r ophor ber LS ERBE Bl oo T Y Re ey Py VB PR: BY: Rt nod of
puri fyi ng-pephvdesrhsligityppst éta hijacenthavimoogeaghy céroveletes HPLC.
[0070] Certaifigapachso2bgt Be1PHESERLLLNYENELANLEBPERAN As 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 {(+3.0 2

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-
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~purificat

the purification, and in particul ar enbodi nents, the substanti al
purification, of an encoded protein or pep- tide. The t & McedMf dobs €d
protei n orwpepbizes’ as used 10 herein, is intended to refgct&onriss
conposition, isolatable from other conponents, wherein the proteln or
peptide is purified to any degree relative to its naturally-obtain- able
state. A purified protein or peptide therabore also refers to a protein or
peptide, free fr%p1the envir nneqST 15 in which it may naturally occur.
[0071] Gener alfy C HSTFFA g L e BP0 0d 7 §eCoBeht i de

conposi tion t irtlyipepthekn Fehj ecleghlleq far &Qislejmaprbt@ﬁ.nt O f @Y @realkhus

expr essed. bi ol SyE o T bE Trm e S AP R R | 1 ed
is used, th|§C@éé¥gﬁhmmiﬂmﬂmadchr@@Eﬁnt@namb@mpoikagm&ntn twhicahrgtele

protein orgpeg e@gfl%oEgﬁmkh%qugpr conponent of the conposition, such as
constituting apbout 500, about about 70% about 80% about 90% about
95% or nore 24068} tﬁ@tpﬁHFéhﬁ§rlﬁnﬁﬂésé@ﬁpéﬁlﬁl@ﬁGRF@Q¢ZFlVarabu9rnethods

for quantifyi ﬁ@a&heh@e%%ﬁoﬁf juwdlbhceatlugnfgt:ﬂh%a%%knavg& gpthge wll
be known to those of n light of the present dis-

closure. Thes&X ﬁ@Pﬁ&@s PBhYEQQFﬁSQ aé@?érHPﬁPﬁdcﬁﬁé°§peo§@e€'ﬂﬁ@f&ét|V|ty

of an active ﬁu&abnsn;naﬂudasé&skmggtbé fameyibnall petypepti dashwakhin a
fraction S | referr d met assessin he purlty
of a frﬁp¥|o%§%§ ggség u¥% Fﬁeggﬁgélg 308§¥?9239n o?ﬁénsfrgE#?Bn

conpare it tocﬁﬁéuépactﬁmgea¢ngvsugnaﬂsthe 85ahsntmbranxt ragtionand to thus
cal culate the degreepof poRuifht ¥ors BELELY aSsessed by a "-fold purification

nunber . The_actual units used to represent the anmpbunt of activity 6
December 2005!0 03Ap020agreEi SEoseDiesgof 1vani ant.s otan obe sereseed

dependent upopyt Eﬁb@@ﬁth@ﬂh@rh@ﬁéﬁ%go{lgcbégﬂ!dﬁsCBES€Qr£8u§0%£8¥.V 188,
he,expressed proteln or ptl e exhibits

a detecﬁ&gleegﬁ?l%thnogn[06§3TeVE?FBU§OPE€ﬁEFqu%§ @Pmﬁbﬁe for use in
protein puriéwtathongwl|'be well known to those of skill in the art.

_These inC|UdeﬂmB§f Qééﬂgiﬁ’S&E€§h£553£59”1¥%érkhe deneration 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




nium sul phate, PEG antibodies and the |like or by heat denaturation,
foll owed by centrifugation; chronatography 10 steps such Bs |on20%§change

gel filtravoomponeverse phase, hydroxylapatite and affi nlﬁ(ynsm 01188
chromat ogr aphy; iso- electric focusing; gel electrophoresis; an

conbi nations of such and other techniques. As is generally known in the
art, it is beli eved that the order of cona@écti ng the 15 vari ous

purlflcatlon ste - TR, hanged, or that cer- tainsteps_nay be_omtted,
and still resu"’}t alyesg%ltéeo HSE o ERER AL Yo exclusion
substantially qjmorﬁaimgrqymt;elpblq,raqxgmandﬁie b&?é}lddtﬁc@l‘iﬁl@@ist hatsdhe

m gration of t n eSSl ni.fic W th
different condi: t| o%’g f(%eb@[}%%?’A ciué%n%'t:" Cf%’f"}:) %tho\;aquf t her e-
fore be appr eé?tﬁitlefd”t%tpqmdéieajﬂfs éraatg Lej@@tmoﬂhmsi shrooadicgirapdy t he

apparent ngl egd avameiggdilcs, of purified or partially purified expression
products nmay \@@é’ 25 [.r0075] H gh Performance Liquid Chromat ography (HPLC)
is characteri lpy CERFeiy PEFrEtSepir SRoRTRSERt e IWEDEdPD rangern

resol ution of tp&a@rl'ﬁilc%ﬂlsarﬁc far@/a@h Reritheuwnse ehbowdméniisnerparticles

and hi gh pressure . to mai,nt ai n uat flow rate.. Separation can be
acconpl i shed rlilbgtaﬁl(i}lr?'&t élrr r’nﬁ’ge 0P EIRBSERIRESAT REr 86Per, only

a very snall tudlamﬁ'hef tielren S‘@Jmiléllesl peedednb&@ap&pt&ﬁé" aar hka@lies are so
|1 d+ gl K d
R i

t he bed vol une concentrationro
great 35 becadgem Iﬁ’éhl%'n@9“@@@8@(’5Snawh@weunathtahpretesnven:yplept:liﬂe is

dilution of tbﬁr&%ﬁ%ﬁﬁtoGaQ?C@EB%%eZ?@ﬁatygéogéo9gé4ﬁaEE¥é§E%ZAB%;§§ 22
[0076] Cel Ch{g% to ecul ar sieve chromto- g
speci al type Faf F‘Fﬁonhcﬁ’%ﬁfﬁﬂéér BpRYeinhar pspbadedt ﬁrﬁﬁbéeu&ésom ze.

The theory behkifdrgeko éhpQﬁﬁbQﬁr@QhEepﬁlagatfEQé €bRMneWBhe R rbamBhePar ed

with 5 ti part%’vﬁﬁzl F: Estancet at contain snmall pores,
separat es 7 ar ger "HofEcale¥¥r B‘Fh &rOfiBtEcul es as they pass through or

around the pol®§}} defendiraplypn "pheifisdzewiBs +OPGrasot Heprdt&ih aby of
which the parpebi¢hes oBhBolT0eH0RaLChaBYSQLR L6 0BLEG LSS L 081 SO
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




10 factor determning rate of flowis the size. Hence, nole- cules are
eluted fromthe colum in decreasing size, so |ong as t mhgflggO

rel ativel ywoepsénamt . Gel chromato- graphy is unsurpassed /gilggl ng
mol ecul es of diffe- rent size because separation is |ndepen ent of all

ot her 15. factors such as pH, ionic strength, tenperature, etc. There also
is virtually no adsorption, | ess zone spread- ing and the elution volune is

relatedinaswﬁ rrﬁ er tb m)lcfeular wei ght . rt%10077] Afflnlty
Chr omat ogr aphy” 15" a Xhr o Syr 4p5h PR hisules g seNe
specific affi meqh:rblatmeecfh@sersuhﬁtﬁtmjﬁ)ﬂ aHee puadlfied iand sadheenke t hat

it can spe- S 8 receptor-lijga ype inter-
action. The co ({fu%rrﬁééna erlnéifﬁjipéssss eS|e§Lé1d @W&d?marxg‘ltb&gﬁpﬁi ng one of

the bindi ng patetratehle actiisidiubl e 25 matrl X. The colum material is then
o L0poPse, TDOM| Y v v AIRIARGE (LEAD S BALYLLORsOELIL' O
0 Ir'ch brrndin P

occurs by Changing the conditions ose in not
occur (alter PHTIGFatiaQn ardihbe eieddr éﬁr@m tet thpseFofMgkadénési shef

Variants 30 [ GR¥81 Tmeseprleﬁ;q&ide! N\eRyH Ie@dan%ﬂ@.-t eg%%tlﬁithﬂ%nm@hﬁ' amfeBL1 ON

of the: aff|n|t . of t er ntlgen rt cl ass nol ecul es may
decrease the nblst Eﬁjp&n&ﬂ%" &S PRUs Ehendilecpeabrdhartinity

L or the g/HC deamtmatrmmmﬂcﬂsldmbys cegtm‘eﬁﬁg&%&dﬁebﬁﬁ:@ﬁ\ﬁtbytéﬁh§? or g
ecreased yea tralizi anti bo endogenous _or preforne
ant i bodi es6 %Eeg% &2%% c%@ 6??4395%%;&%85?51?%8 58VefBB791 in
speci fi ¢ enbodb@ssts hﬂﬂr@g@ﬁwﬁl\mel Ianl:ieafémpllbyedhn:omabdgfryphye tegi-on of

the superanti gapdchal f@%&%fﬁbneggﬁ'ﬁﬁbeﬂrg hBQSSEEEtgh 8%£%Hg£ecu%ﬁfc

Mut a- genesis will be acco by a var ety 0
procedures. Mfafl&R r&d RE o@@§§n\?\ﬁéﬁébyASchangeBeD@%bY knownellquantl ty

or structure aheaax@rgat &lsSlBS'elMi%E' BRagaBhkNY¥RhYe H?db&n\ﬁ;l\ﬁé?fﬂ%oéhé he

nucl eot i (ci:EEa uence of = g gene, bl ocks of_ genes or hr o-
NDSONE. ngé( R4S, R&Ffé {jé’far %Oﬁﬁ§tBBStW@YCBﬁS§Eﬁ@ﬁ§@ oPr 1bhb per-
mut ati ons, whiehni ptebwerntlfebeeonyatedaddhtl 89iDI reghsti idth o piasusi ngl e

nucl eoti de baﬁgtwgﬁhEgratBQApreparation 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.




sequence, or they may be the consequence of changes involving the
insertion or deletion of |arge nunbers of nucleotides. 15, [00801. One

parti cul ankgos)eRli4sl nut agenesi s technique is al ani ne Sca%ﬁﬁm?}df@ enesi s
in which a nunber of resi- dues are substituted individually wth e an no

acid alanine so that the effects of |osing side-chain inter- actions can
be determned, while mnimzing the risk @& 20 | arge-scal e perturbations in
protein conforEQ%§0n ((Cunni ngham et al., 1989). [00811 In recent years,

t echni ques f orVE& | mESTh GFHIRa tograRyi G BIF 6 evieg SharoBRRang

usi ng ni nusculegrapdrpunitss = fsp itz rtywegfbgﬁ{kﬂiét\if@rpmﬁrcﬁﬂétéﬁx%%%t S 25h
5,221, 605 and 38,808). Jhe ability to perfor nc- tional, assays wt
smal | anmount s tg%a%na Se&ia)aﬁe(%éﬁl ggle@kélaﬁ tsg'tfet'o T@ﬁ/%hﬁ?rﬁi ffdient, in
vitro nmetho- ddinsgisdodmpithed s ahatattben cultagenediishofi captrichadieds withhe
inventors Bypas [ t A I g nut agenesi Lth
coupled in vit rﬁ%@r@%ﬁsﬁ%ﬁﬁg%%tl on fatli)—)lrgét %gla}ll:l gchO%t ﬁggug"ﬁl\é’aﬁ'
gener ati on of B9 6Fei PehRrahass lapgeg, mlecrdrep faducsyadderusededirdest | y as
the tenplat eafSOTtHege ol & it OUHARSC b AR hald, OReQfndl tant
singl e chain 2 ti,bo ng. Becgyse of tﬁ% hi gh 35 g?#icfeng% QF?E5WEﬁch al

19 ani no aci d "S&8<t FEFS-0AS ORI BE Foke igddodn#yeBdthR PRES way, it

i s now possi bitdcliee petf aades doeka ot addbade rES H100BCRUER! OUs el 86l dues of
6 Decenb 20 /002143 PCT/ SE02/01188 24 _interest, a process that
can be dgg%rigggtgg %%tﬁﬁﬂa91n§b5 Fnﬁfs%#8”&9?0ﬁhﬁuﬁéﬁgnegﬁchBUWR &5t

al ., 1997). [o0082] ake eilttedscaom nhesabloahi dn detageseabsspreyi des a
rapi d met hod f g 0Qtaipi.n acge - e unction,

i nformation inchd?%g?B%i%hgagnégffgggyg&eg& §%é§¥é§é§ Eﬁgtgﬁﬁaﬂﬁg?e | i gand
bi ndi ng speci BréPhy, 16 inpsuzrpsseer fondecprantiing wblecyaad bEndififebased

on the identibheakion ekchigsesa 'Batﬁehdistﬁgaeb@haéﬂtas | ¥1§Yorgpd those
iven location, i117) an evaluation of the

that aboljish gctjvity at_ a ) 10
overal | &%st?@F%?rﬁf syfh Qgt Plle 3PPECOPLEPBEERN SEBEBHAFAIE(i 9FC-
identificati ofhepé albboiaciwtrsub3liyt Hbi 8A8cLPALohESUEEsi BohACESRSEE-
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. '




bi ndi ng. [0083] Structure-guided site-specific nutagenesis repre- 15 sents
a powerful tool for the dissection and engi neering of p{ tceibr%}%ogand

i nteracti apg ofM@hdss, 1996, Braisted et al., 1996). The elf;(fuﬁ ovi des
for the preparation and testing of sequence variants by introducing one or

nore nucl eoti de sequence changes into a selected DNA. 20 [ 0084]
Site-specific nutagenesis uses specific olaago- nucl eoti de sequences which

encode the uence of the desired nmutation, as well as a sufficient
nunber of gyﬁg@@ﬂt, MRS ebmsgts THaganesis vl hivgrer

: squlencg ils pregng ldecedu mdiffﬂy:itﬁ'[é ?é%ﬁjrﬁrtﬁf m{@t!sﬁi@éﬂar%iét&lf&{éﬁg A

st abl e dupl ex i e e unc n hein raversed.

primer of abou&l%lgl%%%c ne%[]'?%cej%l? M(gn%ilaf‘?sf slllgr“gia cf"g]o‘?s\/vil\'tmﬂ"aa‘bout 5

'tlo 10 dr esi dugerssisotvil sl dus agfeanipel §jahest itgn aofvaﬂ'ﬁeais_;leqlﬁrmmrhdmidlg

altered. 3 t i i ) ; teri vect or
2 | St sagpidind bl o ) D0 A0S pR0a,

that exists in_both a single-strande ' e-'s tors
“useful in sit&EHFIERE QFGHR dge-thfeSuantidhidy vorsraira ot am tdravl 3

phage. These piage MAGHIICH ¥0 GORREN aldds Bvaidiahl &@and,d f}&ié& des 35
-general ly well_ known to those skilled in_the art. Double- stranded plasm ds

are al so rout iTTAYIEHIGy &d TGS S 0 PiRTFRs Pl Iesingr wings chro-
PCT/ SE02/ 0118&c2®medi eingek smitrageinedics gataisC el 108 e SdiR file@R Ol F

trans- fefging L f.int st f.rom.a phage to a plasnjd. ., [0086] in
general , %é\e %IOI’:LS% %&@%t%s?nas's%nﬁjg & §ﬂ"é’&a’eeﬁ t ea:teg}qvag.r, r‘?gcgs“t %t r ands
of a doubl e- stusidduidonort & wingie molcldes iviiet hiame td tdeEquenoiaa DNA

sequence encodzqhgche Jeshk i r % | engnt . _An ol i go-

nucl eoti de pri_rereqlrL1 be,cari r?g@t E]e?gg%?fﬁe% %%atcggl%% Léél%ceefg%ng;lr?t & cal | y
“prepared, is tLRERLYARGaLES WnERTtASNsPrgielestioan@dd 1Byep repineat of,
taking i nto aggeuebttiresdegree 10 of m smatch when sel ecting hybridisation

| conditio Tﬂ@sgpybridized ﬁéoiuc& IS subgected t o DNA pol yneri sing
enzymes suth " cBPF BBFyhERa8E Y PRPEHOWTHFAGRBREYSI hechrdanet 83
conpl ete the sjyatheei scahntihg nutagefssheaihnghich a number of resi-
dues are substituted 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




strand. Thus, a heteroduplex is fornmed, wherein one 15 strand encodes the
original non-nutated sequence, and the .second strand b@gggmkpﬁmgesired

mut at i on. wéosodredser o- dupl ex vector is then used to tranﬁ%ﬂﬁﬁﬁaaﬂggpriate -
host cells, such as E. coli cells, and clones are selecte at 1 ncl ude

reconbi nant vectors bearing the nutated .20 sequence arrangenent. [00871
Conpr ehensive information on the functional signi- ficance and i nformation

~content of a given residue of protein can best be obtained by saturation
‘mut agenesi s i FRYHIGETald PP SRS Fauba desurdbedies dramite®. The 25-

short comi ng ofsdais mpry0achtiiod h@ita%&és%i SEuekLler 4 t i negidue
r

saturation nu% esi.s ar, dauntkgﬁ_ ren et al., 1996, ‘Brown et al .,
1996; Zeng et ‘alo<l 1996V BE SGFTEHEREALNL 21694 MUuVageRede Brovidess:
Jackson et ala rapg9bmeSiiod fetr albtaild9h; aWlagaet aglountl 396 s thudorre30 et
al ., 1996)g Hyngdr, %EQQE i.bly .even f.housgnds, of _.site specific
mutants mist Ba é%ﬁ'leggl meégg?yf%%§8€éﬁg'tgéﬂnﬁgﬁggiﬁﬂagﬁﬂFﬁbﬁétion and
rapi d screeni F§gsédugst &hed madst aver d igand hrfldnwactpecSdd cltyg, (Hi$.
Patents 5, 7982203 raRd rBRIB3(diHQF & BPLL AR Ak BaRlk 35 £ar ough”
mut agenesi s. E 0881 O her, nethodg'g% siggggﬁbe%?gglﬁgtgggﬁéng'ta%e

di scl osed in ntpfieatdon o3 thope smige achdsetbatemssrinoastivndey

03/ 002143 PCTASEO2h0L:8812€ aBo334h640ti1518¢6a878; g3+38915L4¢ iBn635, 377;
and 5,7 016 i'L2089] in.addi,tion_to the blolﬂgiial functional equiva-
lents that® ar e prodifed VGG 1R SGehbSi SVELRAA BhBstdcditycaés@® above, the
present inventetgvel sdteontreppbatdn thbtoshiuct YLl ydshiikaragespounds may

be fornul at ed_ 0. e LQns he superanti,gen or conjugate
of the presen?%i%?ghgz%ﬁ&asﬁgﬁgggggghﬁag,g&ﬁ%cﬁeﬁﬁggbén EgFﬁﬁﬁsea
pepti dom net i BndiBg-be used in the same nanner 10 as the conjugates of the

i nventi on and[OOBSPCGStﬁhéQuﬁée?uEHQ&t é?ﬁé%@&&%ﬂf&%@a@ﬂ?&% Sehgaln
m netics %gat mmc elements_of protein _secondary and tertlary Structure
are described®PRtJofinBBHETERLaF00¢ 15938) thehdianaetipnngndacnaharerbedi nd

_the use of of protein-ligand 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-




15 peptide mnetics is that the peptide backbone of proteins exists
chiefly to orient amno acid side chains in such-a way as.tq fagilitate
nol ecul ar wolbgs@eis ons, such as those of antibody and/ or ’ 118

peptide mnetic is thus designed to permit nolecular interactions simlar
to 20 the natural nolecule. [0091] Some successful applications of the
peptide mnetic concept have focused on negetics of j3-turns wthin
proteins, which are known to be highly antigenic. Likely n-turn structure
within a pol ygEptSdeEt airesnes sy aitbicdy sy rdansese thsasd¢paodotiveimss, as -
di scussed her eigxriddnahd hfered RO NeMe RBNERE ¢S Madded W p1akgidet er mn-
ed, mnetics qaﬁﬂﬁe %&ﬂStrUCt dto a%hiege % si,m ["ar "spa- tial orientation
of the essentital el em8hE 6 Yte 90N TG54 PRTELHE BhEIRILE36LFB092E O her
appr oaches hawedteguses: orelte twse sofrasidal lof amdotibdieswtfdssheegoRtatBi-ng
proteins ag athi;asfii ~oabural . I for duci ng_bi ol ogi cal |y
active con?or?ﬁ%ﬁgﬁ(ﬁﬁ?#ﬁ%ﬁgﬂ%#%ﬂgﬁI%?%;%ﬁgﬁ%écgiFe@ SEEH 5c5r8FgPﬁ§.

Vita et al. (1998 headasigad paotedn b1t baneippealement3s Aheodigbut i onarily
conserved in ggidiadr ilqRxi | | s -4 ] ' I and hi gh
perm ssive for taLion;ﬁﬁﬁkgl%gﬁf?nﬁé%ggngggggggf%gkgg%g %%ggfﬁgﬁd an 6
Decenber 2005SYW%$G§FG@éﬂﬂ?FﬁGPPSE@2/9?189627an9§ﬁéﬁé wakhx thei dgaglen t he
interLo& coreshythFéeIﬂm§@hepb&d£io€LOegghnée%ﬁgb|ab@gﬁ?ﬁh%ﬁé E? QES _

m m cke cc u sing cyclic, L-pe epti des an Qse W am no
acids 5 %@eiggiB?F“%Fc W?%Tgégkgcﬁﬁgg, Xgﬁéﬁﬁ§§§6ﬁneF°§ﬁ?t%?§§9)Th@port
on bicyclic thypeptiidesl wrbducevésseubyjeatedduei DFA polpReiigsng[ 0094]

Met hods for g i ecifi LUC have . b discl.osed ip the art.
For exampl ¢, "o ahaCRel s €6 B moPresPal 8ar SbF ol L REDNSI PPATERTS 15
5,446, 128; 5, Prdey4to sogpdeg83thandystB691484f Thesmutationtbeesingender

the peptide OgrprAte FLURS et H@Egﬁ‘&iﬁp§%§b£§’ £8L5 déi\&}%?g?ﬁ Lg8i stance to

proteolytﬁé degradati on. SiXx seven, el even, twelve, een and fourteen
nenber ed r Ph§28fr GECAPES ihe ArsgiBabdnon-mutated 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;




[ 0095] Methods for generating conformationally restricted beta turns and
beta bul ges are described, for exanple, in US. Patents ﬂ$§

5, 618, 914;wangn /0, 155. Beta- turns permt changed si di $£ -
wi t hout having 20 changes in correspondi ng backbone conf or d have
appropriate termni for incorporation into peptides by standard synt hesi s
procedures. Qther types of minetic turnsaignclude reverse and gamma turns.
Reverse turn mnetics are disclosed in U S. Patents 5,475,085 and 25

5,929, 237, and giRfivel t Qi P M GRt8 TS 413 Bfosdid b 635,03 7 iPattent s 5, 672, 681

and 5, 674, 9765(385315@55|0n of the Superantigens [0096] The present

i nvention al sqg} s t Qse pressi on ctors and host cells.

These expressﬁgﬁﬂé t %ﬁ ﬁgﬁ %ngﬁgdgﬁgtl@&Pﬁﬁo@ﬁélﬁé@ﬂ@@ “to con-

tain the nucl&antﬂnuhamquﬁaq&udhdmm1mﬂmmpgﬁ&e@en§@isIﬁ&ﬂﬁﬂd@%@ or

t ransf orne J o hroduce t he n ate of sent

i nventi on. g[og%]%&%et& svs cz‘a:l{r%1 g) SRS A #t é=’r°ed: iﬁ& 35

por at e nucl ei chadi (’ﬁtgeqlremﬁelé-yamneﬁprres:@nmddemaqf btehéormuéaeleti to

invention. | nty; t i I I can
RO 10y HIGLSI RG] cHeAUERESS Bk Lhe HasTo6RL

be affected by caIC|un1phosphate Dece
PCT/ SE02/ 0118828 hey paeseadt Wemm&déwphaﬁor@enaﬁed whdrbf meyi be,

trans-- vecti tmrmadc rp@pm@@imatetle@tl Qtayc blel leéd”&ﬁl ahed shir@nganheet i on,
-electropoigtl &lansductl r%ﬁg oad |ng listic introduction,

i nfection 5Fh5 St hEyee §ﬁcﬁ ¢ hBYEnE endeeérubeacem AAAP 3t&ndar d
| aboratory ndmnaitsorsilclecad vBavngs.et al ., BASIC METHODS | N MOLECU- LAR
Bl OLOGY, (198 K, - al..., ECULAR ON- | NG. _A LABORATORY
vaNUAL, 2nd ea0to0h, GRERAI miBkigre HEE LS Sreventeore BEPERG rar bor
N. Y. (1989). fecpddegy Ragr ésehtiaryvetenatplesapé depcmmbeatEnhGehneehls
i nclude bact eraly 1ce|('1%93?”Cﬁ’h@suﬁHEE]@%QﬁQC?at:Lé#QEQV 8h1ﬁ8c & usecotr‘ ’

streptomyces and Bacillus subtilis ce cel suc
cell's and-2sp@FRrirgs rdepftdcs PﬁseéﬁtthﬁsP@B@hdasbﬁﬁbbepﬁlDé E@Oaﬁdns

Spodopt er a Sf 8xisteekhserap g8l ogebht sMEhoascEHOs1GOS:hkeha, i §1l2den313,
BHK, 293 and Bowes

ngla%ac1llgaLe 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




1. Cancer treatnent [0099] In the present invention, a superantigen is
con- jugated to an antibody or a fragnment of an antlbod%lkgmm%gmagrget and

destroy cappesosgid s- Exanples of cancer include, but are notcltbmted to
| ung, breast, colon, kidney, pancreatic, ovarian, stomach, cervix and

prostate cancer. [00100] I n one aspect of the present invention, the tunor
25 cell nust bear sone marker that is anengble to targeting, 1i.e., is not

present on the or of other_cells. Many tunor nmarkers exist and any
of these may baeﬂg]{‘ﬁ‘ lé%i/ SF L ﬁ%ﬂg@tlﬁf@elw"t@f‘elﬁtlbrﬁ%@ kif thegprdsadt- . -

i nvention. Spe@ideéj o tar get s of the present invention include antibodies.
but are not L iITNd T Fhe FaB IR g e RO I e e A g rent

: zg: 333 gégrﬁ,bsmg é}c;g;rgt;m L-I%Berﬁ]tr,:kbépmrdéw fgb%cﬁlﬁéfgﬁ?mmmramg@r s
e A i i S
Ant i gen, I\/UcA,PMtge% AP, estrogen receptor, lamnin receptor, erb B and

pl55. [00101] her aspect of the present |nvent|on is to use an imune
stimul ati ng ndf Melhodlss Jan gesienasiag reecis ifce saug tiuresobawect i on
Wi th anot her ,dlsstﬂfbs’iﬁ fiof weanite, RorCLNiIeS SUph-Aheiqk exanpl e

IL-2, IL-4 [ L--12, GMCSF no ecrosis factor; intérferons al pha,
" beta, and®fami® ’% é?li ﬁﬁ‘%l&%ej -&nalPGGents Schéfeli2fé such as for
exanpl e M P-15,MIR, |2bm,a5 2R, B33 GuridANTES,S, |31848 Wesesgmwl&ttﬁetsor such
fhe “con) ugat €SP ihd et S I o3, b U Gl S5 Ry, Decad vgated (o
conbi nat i on wilglsnEee e aisjigdag asf ttm@rpxtwém’ﬁ:lq degm’edamlo% [5'@&102] One
particular cyleakins caRtem! RIEOr iy LA RLESEAL %ﬁ@%&%ﬁ 1ot

“or a derivative have essen- tially 'the sane b gl cal activ
native |25 g Bédcires grg) disclgises Iy desi gnated T-cel I growt h

[0095] Methods for generating conformationally restricted
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




factor I, is a highly proficient inducer of T-cell proli- 20 feration and
is a growh factor for all subpopul ations OL T- Iénphocyggﬁmmkp%%jls an
antigen i t proliferation factor that induces cel
progressigﬂg&ﬁﬂggéstlng cells and thus allows clonal exparf&GHogp1188
activated T-lynphocytes. Since freshly isolated |eukenmc 25 cells also
secrete 1L2 and respond to it IL2 may funglgion as an autocrine growh
modul ator for these cells capable of worsening ATL. 1L2 al so pronotes the
proliferation tefansdecbistad mdesctadarhmmﬂgilattleds ummﬂas:ﬂdm leri&enfﬁ of
additional fa Shord Ohn I ot S e
GleRltSiod, @ﬁﬁhs 41%&mﬁi§éﬁ§%%# qTerahs

grow h of oli odendrogllal e to Is and
B-cells 1L2 i % &t r Sladgipparataorof ﬁﬁﬁﬂﬁ@@@é@@bnmaﬂq l@las'i'onm,ays a

role lPlantl-Hdﬂﬂryqya<¥ﬂtx&%&§%hgﬂ§ ﬁﬁﬁé@ﬁyﬁﬂﬂ FN@%hgﬁa%%gm%g%fp beh
surveil |l ance i mul at es the synthesis o
| eukocyt es an&‘éﬁﬂé% e %ﬂﬁéhﬁﬁnﬁﬁlmﬁﬁwbﬁtapéaf lpRpragoziid TNF-[3. The

i nducti on of tdamusder,etsham a6f anmyl Gdall cymlsnmesmm@@rst h @IEELE:@@—

activity int 6 r 14 /S 02/ 1188 30 anS|on

of LAK ceIIs,E%Fy§ph%??%§ aé% tgﬁdE%%WgFoo 5%5@P@Rtﬁ 8

factors respoddichl & L.8BORAS ORI MANIRDY, a@wlﬁkﬁy ablHLEprh&giﬁakbbt is

That 15 sufferiporpromy 23R, DAAG CpB Tl redeb® S IR amount
at is su

adni ni st ek? '%g}thBeEE?ﬁéﬁFat§V§ erarppeat pEapPprebréstivboabogallsor an

amount t hat r@@unhaelBabté@haﬁnbeQESth%u%ﬁn%%rse&eﬁgbégéég é@gb gXBrat'O”
of the conjugate may_be a 10 Barentera ntary route. npl ary

alimentary rSSFgéflﬁblﬁﬁél'bﬁFrﬁ §°W§Fe§|ﬁP§e§aFéléﬂ§lSupééﬂéﬁ 08118:

subl i ngual andubgaﬁabelEseanahyaaayeaber@bl&@uhﬁa abpekbdeiuBubeal §; not
ra-_venou ut aneaqQus i ntramuscul ar ,

:h?};ggrhgl'nﬁﬁgge£3%8? ﬁDFEF gﬁdDFﬁFPQgﬁg u? an IﬁpoﬁﬁHFﬁﬁﬁeﬁé?cal
Conposi t ildns Fe®184]aﬁhma&onp¢madsuoh aheCHOeSGOS i Hgpat i an2mpy3be,

enpl oyed al ongyRY bY3 COARUAGLES MWL LHoRLNEE $gPOUNds,  such as therapeutic
conpounds.

IT. 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. ‘
‘[MHOOI 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




20 [00105] The pharmaceutical forms suitable for injectable wuse include
steril e aqueous solutions and/or dispersions; fornulati@ﬁéa#ﬁghﬂfing
or s

sesanme 0i lyn oi | and/or aqueous propylene glycol; an erile
powder s fovrvota%g&%esxt enpor aneous preparation of sterile injBcVazE188 u 25

tions and/or dispersions. in all cases the formnust be sterile and/or
must be fluid to the extent that easy synigngability exists. It nust be
stabl e under the condi- tions of manufacture and/or storage and/or nust be
pre- served adgitisggen hdlwsht Mokt iBIhRictdsnragfenyitraeptgs: 30 anisns; such as

bacteria and/ ofeddiigix [&Q}Q@]a@?ﬁgﬁns of the active conpounds as free
ol ‘ogi eptabl e salts can be prepar- ed in water

base and/or cologically ac

suitably m xeﬁﬁﬁoﬁﬁ ﬁ&*@d’cﬁ@rﬁéc%@% Phpaesty groepitdei disose. use

Di spersions can almeauke SVERAAA 3P nld) e ad g Py eidd ene.

gl ycol s, apd/ m'>&tur.es t her eof, and/,or in oils. Ulder ordinary Conditions
of 6 Dece ercgfﬁ??? NGB ST MEES POPERS T PIehitor S aRE fotuse,

t hese prepar atsxangplegntaidy@iimese sudtatisv € o0 sayar 1the grmowgh of

m croor gani sne.; [{Q010.4] nj te_of .the present, invention cgn. be for-
nul ated i nt orrchc}%ﬁom icgr%e’i gt%éd Oﬁga%tercé‘ﬂlos&ﬁd%&ctggl’t %Fﬁ%%rﬁns alpna;

Phar maceut i calbleﬁiaacééxﬂ geimmesalfEe K iamd edbetrheyiokd neddinatlioos ;sal t s (formed
with the free E G Wrpdhd BB ldark3n@nd/ Ofrphh gl Al e forjed with

i norgani c_acids_such _as, for exanple yg'roc | or'i c ancﬂjL or phosphori c

aci ds, ah®l/ oRANFES /olgmsiic O&c Rd§Taytic §aick orosachc ast doraskemple) FLT3

mandel i ¢, andiggahie Hihke stSattathiogmdivthet BEyf bEE cofFLBAXLh FLOYRR can
‘al so be derived from.inorgani c bases, such as, for exanple; sodi um _
potassium amfORPIRETEaCE %?‘t?ni’r&ﬁ&}”&r 1PEEREECRy BF0RFHEE L SERHLEr 26uBR
organi ¢ bases adjsveatpiapybabinetibhi aethytas Benjhbstiedbfiecnpr peakngrls
and/or the i ?ﬁ‘veb@i%’%r ms of using peptide therapeutics as active

i ngredients, e chndol ogy of U. S. Patents 4,608, 251; 4,601, 903;

4,599, 23125 4, §930230One, peet1oRlarangtokide 5E8ni@Aplanel forouper ahed

herein by ref@ﬁ@ﬂﬁ?eseﬂEYiH@eﬂgggn 29 kgglgg]aTagrggéﬁkgé BQGeaéggegg a
sol vent and/or  disper- sion nmedium contalrning, for exanple, water, ¢€thanol,
tially the same biological activity of the native IL2.
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




pol yol (for exanple, glycerol, propylene glycol, and/or quuid

pol yethyl ene glycol, and/or the like), suitable mxturegyt ceeig e?Jos and/ or
veget abl ev?b'o?moz e proper 25 fluidity can be nmaintai ned, for. exanpl e, by
the use of ~a coating, such as lecithin, by the mai ntenanc,PéJTcﬁ‘E"tz"fﬂ\b1 :

required particle size in the case of.disper5|on and/or by the use of
surfactants. The prevention of the action;qof mcroorgani sms can be brought
about by various anti 30 bacterial and/or antifungal agents, for exanple,
par a-- bens, Gﬁﬁ@ﬂﬁﬁuuamﬁlI@ﬁh@ﬁdﬂﬁhsoﬁmﬁmphnﬁuhe4ddUﬁMHMEﬂ kildrd/ or the

i ke. In many Gas ' to incl i sQtqQni ¢ agents, for
exanpl e, sugars an /oEirlIe ?Iléj hI or| nPr glcg:r?gre%d I%%%Ornpsﬁltbﬁn ocffortg%z’e

i nj ectabl e 353€5ﬁﬁﬁﬁm%ﬁ(ﬁﬁ?%ﬁ%ﬁYbéﬁ%ﬂéébht about by the use in the
conposntlons 00103 Ntrs: del RYnerphsernt ikeBt ok

nonost ear a ] d/oP el atin. E%%énﬁ%r 2005 V[?%%%QOZ14§§%%¥?%%ng?8i188
32 [00109 (,?rlal i sé:&raq é‘osé‘l l?[aitdrﬁéltart@aﬁr dFaced fiprinondaegor ating t he
active corrpoummqerr tdie ar wﬂlﬁw’m&ﬁ&t dilsRalsRe aRRr aRiduice 23Rk YaRkew-t h

various of th her redl nt,s rat ed abo yired, followed
by 5 filter ed%cfg:rl N za oS ﬁ‘?r 5}9 \cﬁré’ Eiéeﬁgévepéfr@&
i ncor por at i ng orheny amoyat ib@tlkezedtactmvereamgeadleﬁtshenben&e&teﬁiIe

vehi cle whi ch(GRRLZLNS Al 10R3RE 105 BE $hAN LRGLUILANGLY pLNg Lequir ed

other ingre- dients fromthose enunerat above e 10 rile
powders fHf t PETrBREFEPAL O8nadfimensailye rivtitect Evkeplepiunildmsntaly preferred

methods of prepatell oncatdle, VBGMUEKA! HL013RILAN 2698581df§beaa&eChn'ques
whi ch yield &MB wder e actl ve ingredient plus an rtrondl desired

i ngredient fr bUCERL|- e EREMP PEY E5r§§F§FﬁéanH§?§of The

- preparation oﬁnamude abdtoarhlgbtyllmﬁﬁaaeﬂbrih@@a@@kﬂtbﬁ@§lfOingkéECt
ated, where the u DVBO asslventls

injection is gl 8u%onsuh rrg tsL
envi si oned toorasart SPRCEXPIEREFY FQEFB‘“B@HE ?5“ SRETRERFPRL T ndRREGH

~concent r atd onsuobrehe antil vetageassulara small area. 20 [00110] Upon

formul ation, solutiofgsW Pﬁ rzTolar e gg nner conpatible with
't he dosage for mul ati on an or N sgé%i & ?ég%f?lggt herapeutically
effective. ThiD0i@4L 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




mul ations are easily admnistered in a variety of dosage fornms, such as
the type of injectable solutions described 25 above, buQEQQggmgﬁbgase

capsul es / | i ke can al so be enployed. [00111] ent er al

adm ni strzv?ﬁg%ﬁ?ztrllhgn aqueous solu- tion, for exanple, the ﬁ{‘ﬁz@ﬁ%houl d
be suitably buf- fered if necessary and/or the liquid diluent first ren 30
dered isotonic with sufficient saline andkgr glucose. These particul ar
aqueous solutions are especially suit- able for intravenous, intranuscul ar,
subcut aneous aHERIE i/ Hreritonddiesr mramtradticans  donttehits ac g -on,

ste- rile aqueatsivediq phivdhicahd e RmlP¥Rd Mdfo&ggéﬂl%.to 35 those of
skill in the ﬁg&ﬁhi | i ght of, the preésent disclo- sure- For exanple, one
S

dosage coul d diffeFaivgate of theoEBRsenRa dnvesTtiono wagndeofoai-t her
ﬁddeg to 1ooo_mrd1faa;qagcmmed/ ra 200p os\&@diQa'ﬂ qeﬁm&e%@’yaig%cgw %faa_?c fﬂeafm.
oder noclysi ui nd/ ar. i nj ect t t r Opos site of ,infusi,on,
(6e Tor examanzrthghtieadn Horbarte, ol B, " Raiedces e e ebiecn,
pages 1035- 1038.candiadrts 1EMERBO)LtISee \fardeatndmd yrdesagewidde pro-
necessarily 5 r Qﬂ%ﬂdi n e i4ian,of. the subject bein
treated. 'Tﬁe g%?gign Fedponsi cgl £or ﬁ%és't‘@g i A W Iafn,ld iaﬁléi%y Sé\%’nt,
det er ni ne t he 3&ppedT ieaEardes e Mvskrodhd oriigdianddeal phwisiboric] @@Lzl The
active conj Ugaind/and/icir e M PR AR Al 2t LT, algd1Wict hipa 2 ther apeutic
m xture to conprise, about  0.0001 tq 1.0 mlllgrams, arﬁ/’or about 0.001 to
0.1 mll igﬁ)ar’rg},‘?’m&lsﬁg/l . EBMCTothe dikep Sadisr towEkdamath the AreRi grans
per dose and/ emrdboxyiliktrioppe desesleanbal gerikedadrom $herednitSphaasl3l |

addition to t onpounds. fornulated f.Qr parepn- teral admnistratiogn, such
as i ntravenousgﬁcﬁnggaar%ﬁrcEFCS‘P‘p&?ndFS’Fhluﬁ‘t’rQFP{‘JI@(?E‘F&WH RPEORLER, GRhar

phar maceut i cakligm, aevdgvablferrocnbyinokides, eagd,/orabliehs cagdhot Bhbek
solids for or 1.0 Lon; Li mul atLons.: 20 tine rel ease
capsul es; and%%r§§%§gg?kg%E?ggﬁl%%?&%ﬁgpga&gégd,ﬁﬁﬁg é&?ﬁg Brefés™1001141
One may at®o 888/RaskhessibeioAs spumsr ofprajsg peptodel Shemdpentinkal ant s

in the presenksi B¥eRVEOAngNa8AEknts, the technology of U.S. 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.




solutions are usually aqueous sol utions designed to be 25 adm nistered to
the nasal passages in drops and/or sprays. Nasal solutuﬂﬂéﬂﬂ)gmahg$ared SO

that they pH@spiids | @ar in many respects to nasal secreti 02’2‘?
iy

normal ciliary action is maintained. Thus, the aqueous ons
usually are isotonic and/or slightly 30 buffered to maintain a pH of 5.5 to
6.5. In addition, antimcrobial preservagpves, simlar to those used in
ophthalmc pre aratlons and/ or appropriate drug stabi- users, if required,
may be incl udd 1QQtlﬁ?eﬂ@ﬂﬁuM@Dﬁ@ﬁabIVaSDduslouﬁnerelarepasad breparations

are known and/igicc3E dmd I I I ot a L m nes
and/ or are uséh(? ?)astﬁﬁgﬁg?%gﬁ§ﬁgﬁggC%mpgg%g%bg% %%859g@@ﬁ6%?08§?§§@

PCT/ SE02/ 0118883419 FPPEPPHAGRHS iSOHaIeTtoMiihaVPEREURhPEN theeoshREabl e f or
ot her nodes oflr@mdmeawsatexmmemeuddabbw nak %@&Q@%bd t%n@éwaadby

essaries. ;A ragh: ary. -and/ Qr_suppo ory be use
gupp05|tor|esj§ﬁé%§5 5&ﬁ%é§dga§lfﬁrn§68ﬁr§aﬁybu Pﬁﬁﬂ@nﬁnﬁFﬁrP§ﬁapes
usual | y nedlc@ﬁradjbw(mnaqrpQNHUamglMhe vaeibeet gokerydgzaa asdioe the
urethra. Aft erl gli%gl 'n%% 1%[&%[3%3 IStt%E:’ ?L% %’8{‘1%_8?9 nﬁlFPagng‘/ %ﬁlggl %ﬁ(ﬂ Ve 1n

the cavity f|UI I n general osItorre fider s
and/ or carrie S#@yd&@P@ﬁ@ﬁ@@emeﬂénme%adﬁba tbelyaghyredeoghgroiﬁgaed/or
tri- 9|ycer|d@ien%%cEr%%PE%%bbo%hﬁﬁega¥eaea585g9d1% gﬂénbé 5&
contai ning_ the %F ive ingredient in the range of 6 pre?erably
| 0- 2% og‘ila]“ aPoFIeRE &CFohge ﬁéﬁaaéa%@ﬁ ﬁ‘érﬁ*ﬁerylénpnm@aablg
eXC|p|entS assoﬂutlemgnpthe phéf@&@@&tMé@hoﬁéagﬁspﬁépafﬁﬁﬂbﬁoﬁre|aCtose
starch, magne GP%F%%V ﬁz sacchar.i pe, ul ose, gnesi um
carbonate and or R, 2% ﬁﬁ%@l ¥5ﬁ§gt5? ﬁ%u?%r%?b¢hsﬁ%%&¢ons
suspensi ons, tabpbwter pitl the aapiuée$ngsediemﬁeﬁlmgl@ﬁﬁeaaﬂlﬁﬂmﬂ@latIOnS
and/ or powder et Ln odi.- MenLs ora ha ceutica
aeFFQea Eh LBa9ehL! fgoﬁn% rev ous %E%fﬁff%ﬁ#%?% bl e

COprOSI ti ons wi se an i Aer uen
carrier, lnd/ &f u't:h@? Hﬁ?rﬁéfenﬁh@sﬁﬁepﬂrdﬂm@lamﬂ/mrspfandheﬂ"Ih:gﬂ]ayt,l n

lcap5U|e and/@6n&@ﬁ¥r3§¥db§oﬁﬁﬂpéﬁ§SEEE'éﬁfbéfﬁﬁﬁgébtfghafgléiséh&%lnay be

I ncor porated diregt
P empi gd where the use of DMSO as solvent is envigioned

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 sclutions described

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




the diet. For oral therapeutic adm nistration, the active conpounds may be
incorporated with excipients and/or used in the form ofsjngestih e
tablets, Kugedbo2iables, troches, capsules, elixirs, suspeng 2ofl%g UPS,
wafers, 30 and/or the like. Such conpositions and/or preparations should
contain at |least 0.1% of active conpound. The  percentage of the
conpositions and/or preparations may, of3zgourse, be varied and/ or may
conveniently be between about, 2 to about  75% of the weight of the unit,
“and/ or 35 prefr WRPIEREY SR ddnidrreddpsuinisrtast ake thenpoarasedi n
" such therapeutdiaal lof maﬁuﬁidnynxyaéiﬂayséxam?q@h @iy neytemir kabhgrflgsage

wi || be obtained.. .6 Ep nber 2Qp§6ig£) 3/ Q02143 PCT/ SEQZ/ 01188 35, [00117]
The tablets, (TOCHES %ﬁ?ﬁ??xﬁhp & GAOR t REISE| K83Ray O03Bs8TE6REai n t he

following: a HiSYderl5sds .gEnme nagdeandion, iacdoisageCatildt acekssardlor

gel atin; exci- i diical cj .Rhosphate;, a disintegrating 5
agent, suc agc%g?ﬂ s?é%%ﬁ?l g?%fgééggrggglgﬁgpgighgc?& Jgﬁ%/gFlPﬁe like; a
| ubricant, sudieadesngfs marstrarssponsabdeofon sdAednésitmgtaganwildych as

sucrose, | act ase sagdeveit SaRpALRTRYDE AR A0/ AbeA Ebavpping agent
such as pepperghn,, oi_l of w ntergreen, aﬁ or cherry Flavour i ng. \Wen
‘the dosage uniBIfEiAed FUdESiH-e, it may con- tain, in addition to
materials of {(d12bovRet ypeiva cbhguiﬁdtéaéﬁéiﬁbr ¥3eheHsmeyhgs peterials may
be presenioas iogtin s§?§9/or o otherwi se,npdify the physical form of
the dosage’ unfPIoESH Frdtdmcd thSEPRERLLG MiECURRdFBr CPBPEABE Ul es may be
coat ed with shbbhacp.sogar tand/. or mhallhgrdmssyang/of gbbxtr omayicest ain the
active conpoupd J S t eni gen t hyl d/ or _
893 RIE198%an2S. 8R0S EBLN0 BOPNLOME Y LndPSk Shyen ot 1y

propyl parabens as’ ~preservatives; “a 8ye an r
and/ or orangelf| widi igzenpopersors ardfairnsenb¥dl ipls, dohes usen cildd pi d

formul a- tiongeapdh9hiBaneeapsules is contenplated for the intro- duction
of a conj_ugat r..agents, and/or gene therapy vectors, including both
wi | d-typée ndﬁ{ﬁl%lntif%eﬁééi*v'éen £orshe| epmopierds ckprmulated oban garen-
Nanocapsul es tapayeaamahliyteattan, COIBRUALS: hbrdvesbab| ei APFASFticular
reproducjble gﬁ&/ogoig %E%ughg a%fiﬁgéétfgg, other pharmaceutically
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 antihistamines

and/or are used for asthma prophylaxis.




to intracellular polyneric overloading, such ultrafine particles (sized
around 0.1 nm) should be designed using polyners able to6chqu§2%5&,ged I n

vivo. Bio b96iakle 30 pol yal kyl -cyanoacryl ate nanopartic et
t hese regﬁlgrerrents are contenplated for use in the presen f% n\%}#gon,

and/ or such particles my be easily made. [001201 In an enbodi nent of the
I nvention, the conjugate may be associated with a |ipid. The conjugates
associated 35 with a Iigid may be encapsul ated in the aqueous interior of

a |iposone, intWdshe taiondln forauliegiiensi mdyieh ¢frea suiitsddendorat t ached -
to a | i posone otierd Mddid e Minfielilet R 103 Q0B <REGIDC g -
PCT/ SE02/ 01188 36 that_js associated with both the |iposo and the oligo-
“nucl eotide, e Fal&pgeﬂdr/% RFEETHES -c SfIeSESd WaTearyY 13 SR BiSsper sed
in a solutionsdtoimi mayg sdd Ped usad xShppddi toriigd dre gl doNade a ]
i pid, contai spensjQn.in a_ljpid, .contained ar._conpl.exed wt

a mcell e,%or Q%%ﬁ%?ﬁ%sgraﬁgglgzﬂeg@ St ﬁnéi/ﬁrpis&apﬁ‘?e' Hsﬂﬂagllyofnrgg{lca%'

‘1'i pi d/ conj ugaté,adsoriiasettdomdsito ohe ofedthm,presenta andy/ent ithe ar e not
limted to anyRaffiCuladh 5 HYGEYRE o QI 10,y | exciiiey may be
present in a bllﬁyer 10 structure, as’'mc es, or wth a cdl'apsed
structure. TR&¢ ﬁﬁyd%$§§1§ﬁnﬂmytb@ Caivatypdrisdds.n In gsngriadn, foos- sibly

form ng aggr egappsswhicii «af,e t&gai@abha&mi&d@ﬁsh%d@zz @aQriehaPgayl 00121]
Li pids are fattgls bstznces thﬁh may _be_natural - 15 |y occurring Or

synt heti ¢q i prBS1UES: &REmSFEaMPLE; 891vpkvdgae Bdveadsy a@ddpretsithat
natural | y occylycertibes;cyuehl aspoasivehtecasnahebel #Fasmell cespomass which

Ik of._skill in th l.ch ' I - '
a1 [ phati ¢ hyof BERPnERRt R e PouBREYRE: S0 20 i Aot ol Py OhcPle, |

al cohol s, ani AeB% &mi A0%al prkderabland%ak@ehydes. [001 221 Phosphol i pi ds
may be used fﬁmlfﬁfp@&é@gfBPﬁuhEQ?bnéOgﬁélﬁﬁgoEghﬂgnggmgﬂiyp%ﬁéﬁgged
invention and may carry a net positive, negative, or néufra ar ge.
Di acetyl lphoseBS1pR&NESCER bECENBREYRASr oPbarmareaticgat ovederarfe on the
liposones, anglagheabyl anhpeosan BeaveRd hAgreshieh 3tRA%hte, 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 excipienté 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. .




|
|

tive charge on the |iposonmes. The |iposones can be nmade of one or nore
phosphol i pirds. [001231 A neutrally charged |ipid can Coqﬁﬁ&éneﬁmbép'd .30

with no chep@feoafyssubstantiall y uncharged lipid, or i W th
equal nunber ? positive and negative charges. Suitable ds

I ncl ude phosphatidyl cholines and others that are well known to those of
skill in the art. 35 [001241 Lipids suitalgle for use according to the

pr esent |nve t|on can be obtained from conmercial sources. For exanple,
di nyri styl Wl | e haibles s " bvechies .c ai 1€, 6 chpsariser 22005r Whe

03/ 002143 PCTUSEQQ&Q@a%&é%7cdﬂﬂéadﬂﬂﬁé'faﬂr%wa ChemicRle u%?ty'

obtained fromK & K Laboratorles aln

phosphat e " 1"
chol est er ol (% C%aqtél'oﬁtcﬁ% GERSERMS o c R e BiS g lndl I%]ﬁqlst yl

- phosphati dyl ghpjieerte, Wﬂ’Ga)s arldal caie bHIRiRE Y e ablirigreg ifhiom Avant i

Pol ar Li pigs Bi Sto k sol tions of |1 pi ds i.n
chIorofor&?or ggg'ﬂo% dF %hlsggﬁ%@é axghyt 2lggéc prdfer abl vy,
chloroforn1|sa@dd@ra§hﬁhél$whyasdh%entan$|n@achtaBsnﬁgm&sﬁeadghbaew&@qrated
t han net hanol 4 EQC&OQI%%EQ%QQEBBO|PQEQS Osg%g%t%&%EogouriagFg§uc%P_s egg

or soybean phosphatldylchollne rc-acrd | ant

-.phosphat i dyl i R&sER§ICh aﬁé&rﬂﬁﬁabél@ﬂdgdnandd@rpaaﬁﬂa@prbagtageat, such

phosphat i dyl etkape @kﬁ&n@reoaﬂeoff%&ﬁ@5¥ Rek usgﬂd th E%&”%
pebp stltutlng 50@6or nn?é of 83 t%ﬁa géﬁﬁ&?.de

phosphat i I,
conposi - :ﬂfon Eecy%§ etﬁgsﬁﬁ§t&BFI|?9rﬁnasléaEﬁH§§§e@leh@aYr§§Brt|ng
| i posones. [OﬁaZﬁ], PhosghaktiphdsocaatEeiala Bar tBkYaBbvet Eypkurgs ot her
SR T e e o e
physi cal charaeatiagssandéouftblpbhenw$sdemeddfgnthd phoBi eadt Fengt Brand/
Co 1 oni 6 and/ 6o parar oubet snosar BurtsBAar "ErbT8Pa, BEMEr srbfdetunder gb o
phase tréﬁ%|tFaasuﬁﬁﬁhmaﬁabﬁeap§taﬁtwnthtﬁheilpevneagaruayd/@hebphhseA
transition igyphyesracthangembolbALsiASEhY RAELRE. OhHEAEsSL S ase

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




ture, known as the gel state, to a |oosely packed, |ess- ordered structure,
known as the fluid state. This occurs 30 at a characterigti g .. 005

phase-trargplbspfdenperature and/or results in an i ncreas]s'ﬁ##{)g@]ggabi lity

to ions, sugars and/or drugs. [001271 Li posones interact Vi a
four different mechanisns; Endocytosis by phagocytic cells of the 35
reti cul oendot helial system such as macrophages and/ or neutrophils;

adsorption to the cell surface, either by nonspecific weak hydrophobic
and/ or el ect r ddtadt i fasaesiatgg 08/Godd ¢hpeddmpsonzoemd pOF SE32061188 -

38 and/or by mpaciddid NafA&dis W ) 168ldachid f empaiRer aent § fusion
with the p|aSﬁ? cell nmenprane by insertiqon’ of the lipid bilayer of the

| i posome i nt ot RFTHTANE AWiTtH WSGiHR Corésdeing sadérdd:| i posonal
contents 5 i ntmixehe wiytiopl dsipidndcabiked marsf er 1ahild, peseralnedi Bisds to
~cel lul ar apd/ uhcel J.ul_ar, r.anes, and/qr _.vice versa, wthout any
associ at i og o%r.t e pég‘s%glrré'“ngg’ﬂa ent’s © gﬁﬁ”ﬁ& 'f:’ﬁecfjfnﬁ’i%‘ﬁg f"’&glﬁuﬁat i on
can al ter whi gi.caddeharsmthemiieeariseecialtedowghhmar diphdn The Mapidpe- 10
rate at the sgyge it ddﬂﬁ i di L ucleeotid Livery
and expression ofiggyéig 1%¥%§efﬁﬁeﬁgggkﬁgsc%@@%83%%%8%u§§e§é? Eﬁ%ge ng et
al ., (1980) demdRstraredeh&teddmBitiett Fooknyl Ppstérulardisaredtusti dary and
expressi on of goai@iign Dbyl exiampa, t whed ﬁ@é%eeg‘%)éf@nlt Hala BRdzhepat oma

cejls. hi§0|%& et : a%.,ﬁ%lQ%E% i%ponpllshe successful |iposome-" nedi at ed
gene tranbyfer SHAUCAISaf A8 TAELaFEnolE PAFEc2 FPOAPESF1SETUFRUEESt ai n
enbodi ment s ofThelye magv alsicosinplly beptidte28paRiteleiasaosbatiedow,t Boa-
W th the corl Sil el hoortoeE B RpaERT pESoROE, ﬁa&%ﬁ%’mé&%&%&iﬁ%&
DNA ( Kaneda eﬁiaE.Prlgaape-ln ot her enbodinents, the |ipid may be
P omSoNel | P aihe BN 1 e 5 oR, Hibpe g BV AREn "By b8 ffra-
enbodi nent3, tHeOFrBryingy ObeSyBshplésedipidsnpFoyeaxpmpton] Lhpifen with
both HVJ and include the fatty 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




HMG1. In that such expression vectors have been success- fully enployed in
transfer and expression of an oligo 30 nucleotide in VltgﬂwmnethSVIVO

then they a5 %3aﬁpblcable for the present invention. v%er

pronoter is oyed in the DNA construct, it also will

i nclude within the | i posome an appropriate bacterial pol yrrerase

1001301 Li posonmes used according to the pggsent invention can be nade by
different nethods. The size of the |lipo- sones varies depending on the

met hod of syntdRigiigied) Somo FigR] 4£hepribede Goor, Zﬁ@@tm@@mm% 39

|1 pOSOMe SUSPENGR N 2N ARGy SAH KO kS IaBASLRY ool ARG ARHARE Of 2
spherical vesicle, havin oggt%r nor. e concentrlc ers of Tipid bi'l ayer
eé%ﬁ‘é? S

mol ecul es. EadhliaydioL "Ghod g aﬂﬁlpﬁﬁaéﬁﬁéy gPomeleddipekem-
represent ed byBdhrtig;f Qrinihd XY WheIeiha X dya g3 vRedeaphinbivec i gty and Y

v angad. shch JREE BRI PERES GDRITES EEOTeATns Ly BARR TADSOReAct w L b
arranged slic r act wi
an agueous phdse. d@drmhmghwdromﬁabnc segcknsolendohe o€l tipsdeciate. For
10 exanpl e, I th_w thin _and t hout . t he

| i posone, the Ilpggﬂﬁgﬁgéﬁngﬁ%x%f% %#ﬁ%%ﬁ%npgyeﬁn %ﬁoﬁﬁoﬁgd ﬁgPPE of

t he arrangenen@oﬁg YRrefﬁg@bégat@hl@¢0f¢pmdssn@gedoaa1uhenamhp drylvaphi | i c

and hydrOPhOQhﬁcﬁa&E51%fHEQEGIEQQQIQn@vthEthal@ﬁahemgﬁﬁgﬁﬁll5 associ at ed
Wi th each Othﬁé ;r %Qze and shape of these regates w depend upon
many di f f £f end?412p] aB §Ph°§&EHd§sfFﬁ@ ﬁéFBFéloﬁOPﬁ§e§olﬁéﬁb afdegheor

presence of @bbbéaﬁO@hQ@@ﬂath&yREﬁoi@hétlBﬂalhoﬁﬁéééhhtﬂaﬁenﬁélaﬂth'n the
scope of the %resent I n I n_accordance with

2
known | abor at 6Fy ™~ tgghﬁﬁaﬁgs RPﬁPgﬁElQY%F@?g inb BRrRENFar At 3biBiBs are
prepared by mexidnglbehposenkbckepidd, phﬂs?h&ﬁkﬂ?héthﬂnﬁlam@ﬂéaaﬂ§rpré—g , a

o oat er than (hei9br, BPE-uteR FRcthkobRFha? Y lgauRehiBe I pBsoneen Lei ng a
rotary evkpor &Edkuting §6kvent mpser efioved aotabppbasphahlééycdﬁﬁbsnder
negative presgupg, BheasQLVeR! tAQ" MALEYbility 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,




is renoved within about 5 mn. to 2 hours, depending on the desired vol une
of the |iposones. The conposition can 30 be dried furtheﬁr |n 2 8?' ccator

under vac ried lipids generally are discarded a 1 week
because g? a tendﬂncy to deteriorate with tine. 1001321 d&ﬁ%ﬁﬁ %%ﬁs can
be hydrated at approximately .25-50 mM phospholipid in sterile,

pyrogen-free water 35 by shaking until allzghe Iipid filmis resuspended.
The ‘aqueous lipo g mes can be then separated into aliquots, 6 Decenber 2005

VD 03/ 002143 FETAR0 0 s dbic churemcicans wikhvicall{suyfisde cstrend
seal ed under n@wfﬂf&@w@a}ldm dHEe DA M mdriRQSATES, GRS RiLPar ed

in accordance ther nown | abo atory procedures: the” 5 nmethod of

Bangham et al . Yt Chofthfhildiosgme iifte fétea i@ e Siem-by
refer ence theb:a‘mteh,odn:(ﬂh @gdriatics afelctﬁ@;a idfed iigodilde GARRIERS | N

Bl OLOGY Al Cl riadi 7-.341 e con-

tents of |ch@z;re iJ'\llﬁeco pogfags netEP )}DY( éﬁr@%@ ?‘E} Ot“ﬁ\g

rever se- phase leiripts 419 are nstlsod m/mmwa&mmmaaapalwmpoul 0S

(1978). The aquceém;gfso‘;leq‘, }ﬂ:&;‘t h&o r]pl IRl el heapagt] S%m b| I i t| es to
eir re

entrap aqueous materi al spective aqueous space-

rati os. 15 [OCGEI4S- Tﬁféuawaj Ghepildpasomey dsmmuledd o @@sﬁoraditem @b&p@d as

descri bed abomd@hﬂwﬂ dehyfetzad aNd J1eeRRRN k@d thdn dn2Okut epeof
i nhi bltor peptlde "il:g dlluted to an appro- priate concentration Wth an

swtable 81 vérite FA&Sri xture is then vigorously shaken in a
vortex 20 m xmuspnmm@weammau@aebc1g@ndcn@otea@vaalwe@§nhhd-

| posones. ar o TRRIRAREE AT ks iR PR 1k §1EEGL BR R ResndrT Buccess-
concent r at i onfud..g Wongbeit aﬂo ,2(ICl9r8IVl) dEhaenamntedothaucEIeesctbachdy of
A tor determ natr s oTerRE i aar 19pERT SnATReg LAY, B PePefBR BN,
|i po- sonk® pr épaFRlitered gbicky68bHYS rrH?LEeaaﬂl bﬁpétptﬂaappiibs .priate

concentrat i ongiaedasi eredat, 4@9@"79' kebdfp1h98eidSkulcRBarIRCeYLLER e -
conposi tion compri i ng the i

gene tr nsfer 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




30 sones will usually include a sterile, pharmaceutically acceptable
carrier or diluent, such as water or saline solution. I6 bsES [ 001361

EXA|
. . ber
The fol | owyHhgsb0ed30! €s are included to denonstrate 35 pr e
enbodi nents of the invention. It should be appreciated b)e/‘:Ip /%@émol 8 skill
in the art that the tech- niques disclosed in the exanples which follow
represent 6 Decenber 2005 WD 03/002143 PGE/ SE02/01188 41 techni ques

di scovered by the inventor to function well in the practice of the
i nventi on, andRRFCNSFEPIHIRG ddt AR ABIBIs SAURTE B difeigea@Tmddes for

its pr acg i ge- illibvbﬂiéershaﬁ&clﬁi? Dfsddicdn ﬁeﬁﬁicﬂfé, mulﬂ? d'ﬂédldxgmox%L the
pr esent i scl osure, .appreciate that | ..changes _.can_be nmade_in the
specific erTbO(ﬁOr?é:rﬁngcmﬁp 71 § g%&ﬁ%}@yﬁ?lﬂd%% g:aiqhkgag,er
simlar resul tcomstieing afepamrdmg falorarddie cfpimdliecailess cepecpknithd by

i nvention. g Ex i i_S 1-The di.fferent
superanti g%n \?ggl gr?t%s“&ﬂ\ivér ggglfaé‘éh%%}lﬁggg%;oal %ﬁ%ﬁ’gél&ﬁéﬁ H‘%&gé’t F‘Slﬁi E{PCR)
based net hod. 1 @0 lagraghickicy maied yRCRIp refgcus compainmdodnt, wshenicgue

restriction eRa|rm-; Hese i £3GH, . is

procedure, pUCl9 (@& B(%%@BRZ?%%% chhr?‘caﬁacj);iugspl,r tﬁl%%d%#%sé%dgﬁgﬁl?gﬁas used,
pr epar ed accor“k?ilﬁé}lle@ GRS & TSHAFIMIA SPaSaktt WRtH: 88oRPIUEPREERRaRER| den,
Cernmany). Poianid mieahiydi®phebiaf ieetiodd theadakoneca¢i-dsseayanes ryere

i ncl uded 'IL(E facili ﬁiate urther anal ﬁ_g‘s. The PCR 20 reaction was perforned
on Per ki i El ner-tEné ' AT PCRIVECL e MIZHES e PFa§eBRA 95?"yﬁ‘élt 48 apd
appropri at e P@Rthbutf éhecdripaisoineg +HheMLNpTH mbRechaedbmagulFarmBaochem -

cal s, Basel, ; a T r ctsand vectors were.cl ggved
over ni ght wi tﬁwééggg'r?g%gnr %%t%ccﬁtai&ggq% érﬁzg%ssmf%él?e\rﬂgpé %gr- ied using
el ect r ophor esRgSicRIateRn odgdipsdsgainy( GPBOOWBRh theeh¥drhpblidjeand

containing O kdi opi=d i = i gl St e i ny) in
TAE buffer (sﬁgﬁg&&fﬁ%ﬁgh _gﬂ?ﬁe%ﬂogngﬂggﬁhﬂ%gﬁ Péén@%?g%géelgggég% from
the gel aml eRFPacteledoviéingarhe ctbREERTe RABPJard| sBrPraeti BAeSHst em

(4 BCO BRL aggregates will depend upon many different variables,
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,




Life Technol ogies). Vector and insert were ligated (T4 DNA |ligase, Roche

‘Mol ecul ar Bi ochemicals) at roomtenpe- rature for 3-4 hogis ;%ﬁalgation
m xture wago byeass forned into the Escherchia coli stralnﬁgﬁﬁi 180 BRL
35 Life Technol ogies) according to instructions enclosed wth the cells.
Positive clones were verified using DNA sequencing. Correct sequences were
cleaved out with 6 Decenber 2005 WO 03/0@&143 PCT/SE02/01188 42

Rsril/Hi ndlll at 137G oy ni_ght _an expr essj on .vect or
(Dghlst;n et a §é§%§§¥fﬂbav§Faib &Zgé Pﬁg ES6 ?ﬁﬁﬁgnéﬁinged f or
C215 to suit Nh@uan house anlnal nDdeIs The construct mas flnalhz e#z&tro
5 ted int E h ar a-

RompT Exampl13%] GEa ERE adeBanar the C1iBRBoMER Bah ke brepll8a tn 115y,
Regi ons recogﬁF?@@d@@CﬁuWﬁﬁhaﬁﬁhESEknwyﬂelﬁbematorYOPtpeednmeﬁ1athe

pepsi n- di gest nREHSBALR" Ran aHierétCa‘.’lar' b8 §ﬁé é%g%;ﬁ%s §E%Eléﬁ

reviously descrihed as SEE/ A-A (Antdnsson ef al
gubstltutlon PFSs7 ANCOrBeTasEIEheRednpbY aREL§ERNGES Fﬁ@u@&F@dePfh 0.5 0

pepsin  10mM eebgoﬁamgvgm@b %@glbegcﬁﬁ oRogt @ﬁRﬁgEﬁgcllNTgQOi@G’@eﬂﬁmbde

m xture was n ed Wi ri.s nd applied on a

Hlér;p colunnﬁgkég# an1Phé?ﬁgeFéad%FoFéch(1%Bg§ap ggdéﬁ} wrpR con-

i mmobi | i zed hteahsaptti wh$EA. aEBS;n&otpﬁkua?ﬂpﬁéreanSEylKH?BEéncéggagﬁNgO

2.7mM K He? Y . ant i y I ndi ng

fragnentg'mere 3Iﬁ§g§@ ﬁﬁgsg R&ggg%?glggl SEFSQ % g?ﬁgr%gggngﬁts wer e

i dentifi ed boPRokaf apd Eﬁﬁahﬁdéﬁpop&ﬂsfﬂéaﬂﬁbn ThengfePeGenbipghed to a Mass

spect ronet er méﬁ'ﬁbdﬁ;'zhgf%ér IﬂetEQEEW&QQ%@E’W@V‘Q%g;&‘f%égdtrf?uém???ﬁ Clg
ornia n

col um (2x250ng% % Hesperi a using a ear
gradient fronf BSa@a@%&@{loﬁP@r Fh@lr nregPechi vei AHBAPBECEPRECaEPT over
30 mn at 40CLidMbBasrageberm nation was carried out using electrospray M

the di gest® artOTes aREe TR LRE Do RReo™ Sy DOET DerOr LanORte Grspt i 1y |
purification agréescnsbeddebede asapobset delegdfat&il2dnd 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




Exanpl e 3 Ml ecul ar nodeling [00141] The chineric superantigen SEA/ E-18
was based 35 upon the SEE sequence except for four anquDaC|d I - dues
close to 08 odod2§fzm nus that were from SEA and one 6 Dece %%éﬁ

03/ 002143 PCT/ SE02/ 01188 43 substitution in the C—ternlna §7A
(FIG 3 and FIG 4) (Antonsson et al., 1997). [001421 Briefly,

t hr ee-di nensi onal structures of super- aniihgens with nuch hi gher sequence
"identity to SEE that 5 were available fromthe PBD were used as tenpl ates
to construct FICHEIBIRE IO SEAR- e inventoEA tol ESmot igmangldt ol , -

(TEN) (Fakanaaon el ShGeE pueReLe,] S tle oy T goriinered
sequence 10 |3§%f% Qﬁ%Qﬁﬁ%P§§QEQE§aﬁQ e litde PEAC) 161 -6 Blo%eaIRd » SEH
50% t o SEE. @ﬁm@e] o'lﬂfmmiﬂdellmmmmt][amtt |s@:@u\w§ Aer flqgmd ofSithe thesent f
HOMOLOGY npdulg JA A I San Structures for
t he threenguperantlégﬁé’gék a%@ %ﬁ%ts n%éFga§9F6n€ %a%ﬁ TG igr al
conser ved regﬁ@ﬁsSP@S@ﬁ§P\ﬂmb@ddﬁﬁetw1w@dc@FbGe d)isclhese meg efdllypically
mapped 0 T egukRREPEONURLY cB! LUGLULES -kl Be, TRLECH! BRpa, ThE T BW sequence

for SEA/E-18 were |qaded and threa Ss over the Structure
(FIG 5). The ?SX?P261@0ﬁ§ﬂdﬁﬁ§P§sOﬁoﬁhSEAnWQQtGQQd except for the first

ni ne residuegxaﬂpubelN-ternlnus where | ESF was used. The regions between
t he SCRs re in n% es flexible |oop areas and were built from SEA
and SED. Nost ~Of Viir&© G6y&IREFESbui It from SEA except for residues GLnl9,

ile%gg \iﬁ Aﬁﬂm:m Ly‘hﬂa4a;.fSelr§§8 sﬁﬁyiaﬁt1§§ﬁzogr;3ﬁeaoﬁe§%§saa@a agd

eu I C areas w snowe

gr eat er sequen%%hél Fgﬁy&egghFhEEE 8ac P8 #hgkgfgﬁﬁeﬂumﬁFhﬁarng SED as
structural teifi¥3ske Bmeé@y, t?lemECRA@néducﬂ'hrédmtaEnéa t@eridf8Sqaad Thr218)
30 (FIG3). [081441cPe8r! Bnl fégaegh%@%%eﬂssgg&s p3kI PALULED

tenpl ate for npst of the restfdiues In S ens- W ﬁ overlapplng
si de chais ofdOfied. PEpreeErpei APS1S (GIBCO BRL Llfe Technologies,

Middlesex, U.K.) was used, prepared according 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




before and after the SCRs were repaired. First the sub 35 stituted side
chains were rel axed and then energy mni- msation and qybme claiogiynamcs
si mul ati oRg %@ﬁé@d all side chains within the SCRs usin

prot ocol s |n /002143 6 Decenber 2005 PCT/ SE02/01188

Loop areas were relaxed one at a tine using first 1000 steps of ener gy

m nim zation foll owed by 1000 steps of mgkecul ar dynam cs. This refinenent
protocol” was applied first on the | oop side chains and then on all 5 atomns
in the | oop. BHCHE/HGGRITatatoRd Ehevevrtghtr ead Lightdedi th ahéorce :

constant of 1QQcealdiAh WRIE JiS ehorisidlg & ':ﬂe Stl%%ogf %hfes L:g%;ioé.%l The

final nodel was tested for bad regions usin

CINSIGHTI L. No s & dile gk e &g shedrasd Q%Serﬁ%rs%ft ttlb@ ditat ei n

packed wel | wiHduseo arsingili friceiills .diThiee (eRee reR¥P ¥ 1192304 Aldoriesi dues

end up ingallowe S .Lnh chandr an,, pl.ot. Super posi - tlon of 1SXT
with the rmdelpoflaee&ggn% %‘ISC% AR Fe ot TRd e UBRGar@dl -The
mai n differenegabdtpedR, hdonpd')t.wo structures is seen in the P9-P10 | oop

(residues Hi S%@:;m-ﬂfl.” 33) (FIG 5). 1001461 New nodel s of new superantigens
variants were con- structed using the SEA/E-18 nodel as a tenplate. The

“spe- cific antAer&difdcagdicgued humenc haige§EA bdudingomegieng0 nodel . The

nost  favor abl go@Ei3dp R@%h&n@oﬂfe{%&ﬁ&h@a huR@heshed-4EhNge2eSi ABLE
steric-hi n(gra ce s%arc | owed™ by a,short energy mnimzation. anpl e 4
cul t uri ng-And tp6A Fremk ﬁoﬁ’e§§lpoéi@?§tm§ é@%PﬁbSEﬂPEH@ﬁ‘#@eﬁéfs‘?lﬁéﬁeOf

expressed as BHA and BEE! elSlH'.A/En1Ebepk§v1éab&y|<a%s&§r&§ba Wh63prYALAD a
plasmid with %RtIPTG |nd ? gﬁ? g;gﬁg%e d a agany0|n resi stance
gene. 100148) ePP§e bg 3 ira PO f ¥ 78 §PEEE 881 H2238-tion in
20% gl ycer ol ﬂ%ﬁéﬂ]nEabhtsdparaﬂﬁigéﬁOWaQ21ﬁéuhated whaken. 6l askepsin
ConLL g, Bl K0 15508 ShefMilyiood Byl L8N, 250 pdEDS,
15 peptide mixture was neutralized with 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




gl ucose nonohydrate and I m of trace el enent solution 35 however w thout
Na2M)04- 2H2O. The cells were grown to an AbS62D of 2-3 apd 10 ﬂjofof t he

cul tivati ogomehpm was used to inoculate a 1 liter fernegll;%
Bi ot ekni k, WO 03/002143 6 Decenber 2005 PCT/SE02/01188 4 vvith a

starting volunme of 800 m . The fernenter mediumcontained (per liter) 2.5
g of (NH4) 2sO4, 990f K2HPO4, 6 g of KzHPO4, 0.5 g of sodiumcitrate, 1
g of  MySOH4. 7H20, 05 g of kananycin, 23.1 g of glucose 5 nonohydrate and
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by titration of1@5% NH@antddes@erat i gn. Wasygly )l | ter/mnute and the

tenperature 2 at se. the dissql ved 02 was kept at 30% by
regul ating t hgﬁgb‘fﬁ; é%]?fﬂ’%r %er PR3 SER %uﬁ%lﬂﬁoﬁ&m%
fed-batch by ramgidgensgritte dedd miglgdn eastied @) %ddnt)ityPriesl WHE fidfamat i on

:Ngzpir(r)lgyfe [W\%—&E%ﬂ ogaﬁg%ﬁo%yraﬁ%ghaegﬁ%%%s 4%5%{) afse%%é%oﬁe@nrq\gne cells

were renoved bSPREHIRGYE yydrdmeml ey R8I IpraforSRAE- 185 @urd f,l m 0.EHEFQ0149]
The purificat iR QCedy e 3 vs%&d'suﬂﬁ,c&fdg& 3 fylp%]sg%t S. el St DNA was

~renoved fromthe culture super natant b yet hyl’ ene| m ne (wv) in
0. 2M Nad , pH Bundstremeia Jeri 81t9a‘515t aeh SHR H ZENE) oW Hediemsstonl 261 / ni n.

20 After cent raI U,gentoom atS%%Q( ubetols 130Mah dNSEBURALIA S R RS
col | ected 0150 i 60ML protein-G Sephar os€ 4, fast
fl ow col uf]nq ﬁn%’i it eg%‘%h?'ﬁtcﬁ@n)seﬁuﬁ?c& fIcsRt it ©ToP 014 APbman.
The col um Waﬁﬂmm tusig®E .PBS and 25 el ution was perfornmed with 100mM
fho. pht was. ad Ih AHERRcRd BHsErieinE FREoPEFFBAND, L5APEoE o point
with | M NaOH, HQMQI»Céﬂemo(ﬂlmnart@le dNSTCER Iflowo frvaes WMST ,05825% Tween
The Ton o str ?%‘éﬁ‘%?‘%ﬁﬁfg‘%ﬁﬁri%% e BB ARG O B
used was é5SP-a§%pt$§}b§‘@lﬁPa lHiomesd axg) B ruChERdharnPRaveEcirggBoosech) . The
el ution was peldcRd)edere determined (FIG. 3). These regioms 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




"with aflowof 4.0 m/min for 50 min using a linear 35 gradient from 0-55%

buffer B, 100nmM NaAc, 400nmM NaCl, 0.02S% Tween 20, p éffer A
10mvl NaAc, 06, Tween 20, pH 5.0. 6 Decenber 2005 g%ggg%? 3
-PCT/ SEQ2/ Cﬁ?gg&%ghaarrpl e 5 Seroractivity [001511 The r ’f"}}s%et ween
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beads/ wel | ( AFRHQURHY PHRORCIZE® otexsh)ralemed woghatted frame3@sding at  r oom

_ tenperature Wlﬁ'l‘k-shj otdgn GaEdgald e(ﬁlg) f I b 1gG 3
- pg/ ng beads. Y bead v%{eﬁgﬁeljﬁ%uﬂ-: bat ?dﬂvh%%h%%% %Oqég?ﬂréﬁigaybg%%o

Super ant i gens Sf GEESs wWisie wrd imegisas proggrol was

concentration appl:tehb fietdts cweriﬂ1e4(1dtl§ﬂ sﬁlc?éabhélh@eﬁn\@ﬁ:%e'nn%ﬁbﬁﬁﬁd with 1

amount of % SO [t (15 Vi Hredit G ) WimH LRt o08u ther CURRCRAFAS

| nstrunent s) . G015 3jitthe Howmre annstSEA ofadbiovikepli/dre weeeSupegant i gen

vari ants was r - Li nked I nmunosor- bent Assay, ELISA
s%%g!;%aoﬁ“}in%d ét%r[:gs%lﬁz

(Cavallin et al The 0O were sinmlar to the ones obtained
in the SPA  H4SI e Thepiténadi @‘@ﬁeﬂuW@Sl baskedlsat BHhd abgh.ongx uslngduce

superanti gen ad bedsTrdeppadan ieehivdrakreyt ONBsza e

superantigen pendent cellular cytotoxicity s co ared ina
standard gﬁ 5{32@?:%0% sérhﬁs &Aooy 551 the EFP?ElflhEaﬁli?éewglilh‘d%th/en@ used

for the SDCC sieyne ftikentuddE fBreelce kyiphess B@JBE§e|hilaﬂésiaﬁeéaéﬂ@ts
30 The cel|s were

“for SADCC V\er%@hgggﬁolworect al, carc¢i nona Colﬁ cel | i
| abeled with ' §VEA GEIAOPS ATcBnEeRechrRiran BLO500BBPEEPPRIM to
the V-shaped milonobift 8SXTwelikh. the abflett pletdblisa RMSEAcFeacti vghdmman
© T--cell .Iine VB8 kS f ct t rget-ratio of 45:1 for the
SADCC and 30: for t G’%B%ccgﬁgg&vgn g%fe Balﬁ g %ference £etween the

i5 two structures is seen in the 89 Blo loop (residues

Hisl187-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,



35 added in concentrations from 10-9-10"6M for the SADCC and from
10°"'--10-"4M for the SDCC. Supernatants were coll ected 205?' ease of
51C was Rpgesiesss N1 a TopCount 6 Decenber 2005 WO 03/0 01158

PCT/ SE02/ 01188 47 (Packard instrunents). The percentage of s SeEg?P]rg cyt o-
toxicity was cal culated as 100 x [(cpm experinental release -- cpm

. background rel ease)/ (cpmtotal rel ease --4gpm background release)]. 5

Exanple 7 Identification of antibody epitopes [00156] In the patients,

- pre-exi sting &GS &6 Ay mfer e vaivingess [#fe idompltiec fisethentiein

clinical appl |n@a1utm Yont=BHdd | R Adi Ul ERL, 5ofg tcl;,_el(rNij%@&g |9nfg£ herapy 10
(Al paugh et a é99§% Anot her approa chtolimt the ref or med
ant i bodi es wad?¥d 1§ Thef¥E§iton® - of It AE §9ﬁé1‘1§n995€ﬁt?esboﬁs$’ le for

T--cel recepﬂ‘&glso,;ﬂmdl ng. Osngoafsﬁanaaycah,, 23997y oHOP@u@bsafet he present

i nvention has r et peut i.c enti.al .15 o :
super ant i g%ns ?ﬁratg@;ne | g ténngl Flaﬁ el"%ﬁ%véwlﬁlﬁéoélnﬁgbéﬁﬁ?vgpl t opes
of the superaﬁhﬁg@ﬁ woE0 k& Tt Ictonmnltoamd 7t I@aﬁaySEEtmask:piloalye& asst NHEIg

reduc- tion i @h@“ble%‘%)ic{ %{1& vi tl&&%‘%’}‘ﬂ&%%@e %nﬁE%h(eA%tteIp%% QR ek 2§k%b|

1997). Unf ortunatel y IS reduction there was 2 renar
decrease in tUHBADR] haitﬁ@ r fihes digged vieds Od Wap deaninmt rBéE%:thWe Fab

(Antonsson et ré@;latl&%ﬂ:heﬂ&%&%fa&fi%ncEh:%r lé@)OCQBﬁ{f E8ChP 0@l el afiRd SEE
were investigated. g\pﬁe Hleiz’?gﬁ%bg t he orres pondi ng am no” _acids from
SEA in f pBLFiPEn HdFﬁgu §t|1é‘§| &heoteseEoLt géugeser ed
properties vver(e()%bwdivmedPro?BJ&esef&u&a’tubﬂt waasﬁn&ggaa%ﬁen'“ﬁﬁ& Thr, A
Ser24dy and in S resyl.ted in_the chinmera . SEA/E- 18
(FIG 4) (Ant%ﬁéggﬁlaé %39’?}“ YR ggc’ﬁ Adisg, OntaP¥q I ABPECPRAA a 50%
reduction in ﬁnlt?rbbd9gaéactop3©anosydea$1PWﬂGBEEAfmarI Eermtatat hont hiee

efficient lev o] AR | Lenal, by, 0. decrease the
affinity bet V\gé}?%hgéé%pg?gﬁ??geﬁyaﬁghgﬁgﬁﬁpgé‘gg 5t %éhc érldgucctcf he SDCC

and ther &by i RpFbGEceRhdorher apeutic window, SEA/ E— 18 al so contain the
substitution AIREY7ARe Bhr{ADEARTBRNpELc8lure 1998) 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




[ 00158] To further decrease the ability of human anti-SEA to recognize

SEA/ E- 18, the antibody binding epitopes 6 Decenber 2005 63%%8 49 §143
PCT/ SE02/ QJd §5@dys W thin the superantigens were deternin SR :&g/frag-
ments froma partial pepsin digest of either SEAWM or S -

captured using immobilized anti-SEA anti- bodies. After purification, the
pepti de sequences were 5 identified usingaskCM (FIG 1). Thereby potenti al
areas involved in_antibody recognition were localised in the amno acid
sequence. Not &P Lfo$t of the recovered pep- tides were |ocated around

regi ons known gle@ch@duit@rgcting with MHC class Il (Abrahnsen et al., 1995)
h structure of SEA (Schad et

(FIG 2 and 1 I . The three djnensional .

‘al ., 1995; 8u%%§§?Ln&%P aPactigesy BgEWQER/EthSPPPG@H@}SeBa§@61@ﬁtﬁhe SEA
(Schaq et aI.anﬁQﬁﬂmaSum@$ﬁF®mm:w&@dnbasbﬁ@mtanthesaﬁﬂﬁmmaaﬁﬁﬂﬁﬁed 15
|dent|f|eq5pe%gggg it&ggsggggﬂgggg and a conputer nodel crystal-structure

of et al., 1 'Wthin the residues were identi fied as
exposed and pHMAZ] afncandiidavbsstenr phetentiOpodPlabiendPagkepiit apesrud u34,
Lys35, Glu39, 450409, sk¥skaiGius 4 4, 75,
Asn78. Lys79. Lysglf i ésﬁflﬁ%saﬁ?a 91§3F ﬁ%§%§7éﬁééﬁ?8§%§éfdﬁgﬁﬁ 20
GLn204, Lys21ftAmaxghon PhaypaglapBaghech)i yezs incubeped7 fofrTaP @it) at

[00159] Theserooni dumpewatersubsequsibbinsubabiubuted Fan)gderaahbec i ndi ng
- to antlbﬁgles. New_copput er _nndel s 2nth further inproved SAg variants were -
continuousl y 95 AREEVEUEENEEFM AnHILBHpRFEIEe TheshPRESAWELETr BHSWREH- t he

| atter. Specibatalll yithecRnbFabneengtigatdd shperantwgsengt udi gdiand changes
effecting the Bt . _the rotein re identifired. Exapple.8 30
Modi fication g?iﬁﬁ%h u%%?gﬁ?rggﬂgF8 Eéauﬁggggﬁgrgé??hv??9ceﬁggT§6FnTh€
| evel s of antibedyebladiwvageofOthl.i Hénbllyethey were incubated with 1
: nM 1251 conjugated affinity purified 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



resi dues were characterized initially by two to six sinultaneous _
substitutions in SEA/ E-18. Thereby the SAg Iv;ari(ants SE%EéCG ? 217Thr,
Asn220Al a, hr, 35 Asn223Ala, Hi s225Al a regi on ) -?

(Serl 89%37@"%%% a) (region D), SEA/E-64 (d u34Lys, Lﬁ(ﬁ” ,“1%8

G u39Lys, Asn40Ser, Lys4l du, du42Lys) (region B), 6 Decenber 2005 WO
03/ 002143 PCT/ SE02/ 01188 49 SEA/ E-65 (Lys%9d u, Lys8l du, Lys83d u,

Lys84d u) (regjon_ .C), SEA/E-74 (Asp44A a, Aspd45Ala, A ud49Thr) (region B)
and SEA/ E-75 (IR IndEremng s )As FigSaer qandgioen of) spserid ightcaiteed -
(Table 1, Pl Gebidi thOGk loalie-iIaest I8l f (MEpANhpsiApaibhodi es from
a human 1gG poal could recqgnize the different SAg variants, a
Scintillation rﬁﬂﬁ)ﬁsrﬁ ty c@bi&?c@@i@u%é'ed@@@-e)l/dﬁ@& tohelngeilersg vari ants
were all recogmng échdkeyrapunldowerl eededr)t. conpared to SEA/ E-18 (Tablel). The

nost sub 1 steg%&l{ alle r7educti on in binding was caused by the substi- tutions
made in S ESB5 P t'he SPA anal ysis, a reduc- tion wth nore than 40% was

observed (FlI GIAentidimadrion e pntdbodyerpittepaksso generated a reduction in
produc- tion keyak) OfnEr g0l N LLion..the_ biological 15.activity
was occasi onaI[I y g]ecrélase% gslat\%g ItSBéggcryfjgzs ﬁ%ﬁgs?ﬁgl#’ﬁ PBpPeddtEht s we
coul d i dentif PUPREaNEIFEHS Saikee coswildgased thedregdhnigrilanppandaexcl ude

or modi Ty {hedbhy aefuevenBeblisiisbiiaRer bieEneEeNabalhY, 1hNenBEgpyduction
| evel was ncrggsed y hydqrophl i C regl acenments 20 conpared to rrg?re
hydr ophobt® orfBdP2PEH165] Fhe rEdGetri BROEACENEPBEESCHI hai AgTiEstESner gi st |

i ncreased whetimphetvati prtSopred anpbbbadesafak Nt SEALELFP1tne0pRgSHAY Of
D). The var a8t WEnRETIBCHBEE BOPEPHRAPAG FRSUFCPhL) RECEPRORNal yeis
with a bind- bhgdisgudbhbanssoneartyal0% toaphr eHoweveEN End8pyasent
CSEN £ 97), S B B LSRR L TOEI T SERFEVES [RR A R RO EE AT (w
Asp45) (FI%G. 79T 3eupakretiyenghby npding caenensc rexpbnsebiegfbe nestvefl the
reduction in gnéi Qﬁé%@&gdéﬁgt&\ﬁég $ELEhE SEhbEad0Pgek @ u34Ser, G u39Ser,
Asn4QSer? Lysﬁﬁﬁ%+f (%E4Wégsfound 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




Asp44A a, Qud49Thr, Lys74Thr,.Asp75Al a, Asn78Ser, Lys79Gu, Lys8IQu,
Lys83Ser, Lys84Ser) a conbination 35 of SEA/E-75 and nnd§55edm§§ﬁéE-64

SEA/ 2- 108y0 oSefids 65 (SEA/ E-84) and SEA/E-74 (wt Asp45 .szl'géﬁz)oﬁsgepause
_Ehe 6 Decenber 2005 WD'031002143 PCT/ SE02/01188 50 superantigén variants,

contai ning those substitutions, all displayed a good reduction in the SPA
analysis. [00163) Thus, the residues subgwituted in SEA/5'623 SEA/ E- 64,
SEA/ E-65 and SEA/E-74 resulted in between 20 and 400 5 reduction in

anti body reactTMiR R pHRRF Y- igsnsE wegre (CRilsiraninegd -6 Poaddfisd/frage5 WO

03/ 002143 PCT/nsh02 GHR8 Hlpdtowmia pzep:s(it@ @iig;tef%l Off @iddera mirwt?)orloO; ? .
r te'r, o r ~ Cy
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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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affecting the production levels [0164] Asghndicated above, some of the
substitutions on the superantigen surface resulted in decreased | evels of
5 production in E. coll. Many conbinations of such replace nments were not
even possible to produce. Therefore, it was decided to investigate
alternative nodifications of those residues apparently causing a reduction
in the vyieldExBompdei Butions that affected the yield wthout 10 decreasing

t he bi ndi ng tguéﬁgcgaghggdé&&ePSngS?hﬁ 5?%38Et15HV 5' ated. Instead the

wi | dtype resi S were us I'nit sef of superantigen
variants, resil01§4¢ Rgs3pdigabed/ Ebeqewasonef eft thy shbstébukionsespr es-

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 hBredigsigh 1F1n§r'eé'§ gjs nM9PVeaomP5ﬁﬁ§éﬁaﬁ1 osyehg;rfp FRE"
reduction i n mantsbedyer aaet evichy poasibowveyer pgatatai. ngterWierel, N £O-

was decilded to investigate alternative modificationg of
those residues apparently causing a reduction in the
yield. 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




ducing the glutam c acid substitutions of residues Lys79, 20 Lys8l, Lys 83
and Lys 84 in SEA/E-65, this resulted in a production | veI of 8n|y
1.5mg/1. Due to the fact that the effect in antibody re
decr eased W 139348 conmpared to SEA/E-18, effort was rade FEIQEB ?I'tipaf
better replacenents. The best conbination, in respect of both 25 yleld and
reduced anti body reactivity, was found tozhe SEA/E-84 with serin residues
in position 83 and 84 and preserved glutanic acid in positions 79 and 81
(Table 1). Thespdodsct rexdledey das SEA¢JEeaFedpredukcicies gidltibeofanti body -
reactivity wa e t I t 9,30 SEA/E-18 (Table 1). The
producti on |e3§P@a§§ %#@e %b%éfh%%hq%Fﬁges gnd the anti body reactivity was
reduced with [91GpdoRpacsestonsiy, Ewhes (Pmbloiny. SFAEEpESduéthomorevel
was al so decr%@%&Qn%%reshg%na%e@%@g@ wetBnhh%oHEEEQQESEﬂZ@L%4Ly5%1Z£hf
Asn220Al a, d u222Thr Al a and la in SEA E--62
to 1.0my/ 15 HEWA/BVEL, Bier dpMabirREUChéoRl aRVRS yaﬁsFﬁWﬁFﬁ@ﬁstpoﬂ2@a/ﬂn 6

Decenber 2005(Twﬁaa3h002bﬁ3tB@TbSEQ2/ﬂaﬁaStﬁarerﬁaeduaay éﬂSdkik@gsth

. SEAN E-97, pro uct |elds of, 48 ai Tabl_e 166]
I nterestinglyl® ﬁﬁpﬁFﬁﬁté églﬁﬁghgﬁﬁ?g 35 % 5
SEA/ E- 63 and &BmgVEedrﬁE@bEti&glgs TheSpBRALGEL9dN ﬂb&eﬂowfpSEHMEP&mn | eve

“was .reversed 1 ( h y an
expr essi on Iggglgg?égﬁréggg%%aéﬁdvgglgﬁﬁggEA%E E ggmkggﬁgngﬁé Qﬂ 14nyg/ 1,
respect i Vil y. s¥hEupiongchispa 7Lavel, HﬁSSEAlE11$erlﬁé§hﬁam§¢§ﬁ8Pﬁspeased to
30ng/i when r@ﬁﬁib@ﬂlhh%nﬁuﬁl%goﬁ&thtb9@§tﬁﬁ81§éﬁgﬁh1ﬁb5$%éb§e $er188Thr,

Ser 189Asp, G ul90Ala and _d Ahr creating™S ble 1). [01671
I ntroduci ng alPapdé ﬁﬂﬁﬁ@@uﬁﬂnguﬁs@ﬁFﬂﬁlBH@bﬁFtﬁf ﬁﬂbﬁﬁét§ﬁb%P§nWF5%n may

lead to prOb'QﬁﬁtﬂbtBuﬁer&ﬁthgeﬁxﬁé?sibéﬂ tahgkgbaéﬁsawltﬁagm thrge

diff t h 15 f t hi dest
nmtura T GERRERRs LR ekl Bl o EREE PR et b Pretr: Bech¥ESugn ( he

aim\Mttl13“sfsruﬂhlmasdécreasadethakmgdpnamlepiEGEESOyedthatanalace whi ch

st b oLy MR 808! gl BLET REeniLD 0 DRLBLASPEUELRI oLy Bagkpepes. there

was - 20 al ways~a pos e nem/s S "Were“depen
Though the aim w1th this study was Lo remove antlgenlc

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.




'ing on other residues than the wild type construct, for maintaining their
stability. Therefore, new conputer nodels were constant de to predict
SFeoh

or confirmthe |ocation of the substituted residues wt ew 25

struct ur e WAy we could identify the responsible reddEEHBhin t he
early superantigen variants causing problens with for instance expression
| evel s and accomt plish inproved variants_with either wild type residues or
better substitutions (Table 1). 30 [01681 I'n conclusion, to acconplish a
better |evel Gxammledddkion, the follow ng residues Lys83, Lys84, Asn220
Asn223, H s225.800 ASR22 T SaUl A e S URSLLLE] 0y Ser ke aBRE.BLARI e
Additionally, "to avord areductran expression-level s, tﬁe resrdues
Lys35, Aspl73Sae ye8Aantd35 Ser 188, Ser 189, d ul90 and d n204 shoul d be

conser ved. VIO (0302443254 6 L RECSIDBE 220050 BCTL SE0RE0485: aERh &nlf

Eval uation_of Dbiological Tunction In Sac”variants [0169]
Because th2 sdgér &vfafeddoxery JPeRastey @dsidned 19840 or ituWBE EREPEpY

| é Dohl st en et &lant &%%%voéjdt fé@at ab_@ﬁn_@fltst _aerﬁ_rregts%ylgi @ufn.@:@' a&ggeetra_a
ecreasing tunor directed cytotoxici wi thin the ngvel superaptig

Tart ancs O The SR ity e thR Bob ghop BEreEtoiory POPIRTEP T THEr ¢

t heref ore neasiiad thortcahediates thésabtimgen diaecarts ciyiotBxdcbAPCleassay
ﬁF'g: 3. In %ﬂﬁE%f%Qe RACPGH %b?k%%célﬁfne%“&%@%&ghgﬁgént%agﬁgh%%egl cel
i'lling of MHC CTass 111 expressing cel'l s resSufts in systenm c cytofoxicity
that coul@ causeDSilesehfyedFdgnedsur 8d addatsSpae &bsapffEcGencs) ofFor
clinical use, : u o hLkel t Qe e h

t her apeutic mfnggﬁgg%g?%g% EgégggéaFﬁe?i%???a%gggéﬁgfBgAgﬁga??gﬁ%sgﬁad t he
same | evel of eE@FESSipEcicrilé scyestdkBciBof¥REPMAS SEAPLORIEBEYTRBRE 1). The

exceptions vwepgudBACEube Wik bieectaphasetralsikya’4bbr, aAsaysAkagand
Asn78Ser which.was 20 decr.eased tenfol d_and 859/5-64, mn&h t?e £ep acenents
Glu34lys, Lys33d §OrGhigiss. H§ﬁ40§§?,89§§4ﬁ BrenBosE hA5EYE PGhLEK was

decreasedis i vebolithceenpar ethet @hSFAbeutic window.
[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




E-18 (Tablet). Interestingly, the decreased activity in SEAE-75 was only
observed in this variant, in conbina 25 tion with further_substitutions for
exanpl e i W/‘? E-109 full activity was detected (tabl el®Pegre L3 tion the -
spoc  act WP YRS unchanged in SEA/E- 75 conpared to SEA/ ECTSE02/4H{ss
substitutions Lys74Thr, Asp75Ala and Asn78Ser were therefore likely to
~disturb the interactions inportant 30 for.the antibody dependent
cytotoxicity alone. [0171] The mgjority o? t he superantigen variants
descri b- ed hérsivn d:icd Hhwea ulieeaarffrleﬂlﬂ;grt it@nmim ghees Alshoghtimdecrease -

i'n SDCC acti d t ts,SEA/ E- EA/ E- 63,

SEA E- 64aCSIEXI/ Ll g r%l"glc‘EPFIp i L A 359Fg172] Al

t he superanti g@wam,ammqmrﬁpa N@d?ltahn@ %/Estlloﬁut wdthethdu¥-Bsp@27Al a or

Ser. Thi's SUDSIJ Wil #5: forERCRGle 2005, MD031002143 LT} SE02K0L188 55
11 ere

known to reduce the affinity t y the
SDCC act i vty SERdFatifs dhast SHR/E- 3?9@5) Wlthoﬁéﬁeﬁ terméBasAgubaELERT

SEA/ E- 109, Wi tdidihe I\&Hl@ Mg iR3k eSU RSkt WikOns,. sEAgwed 08 gaa%%naﬁcrease
conpared to 5 SEA/ 18 an %@él g‘dtt?ya the C-term pal bStI% tions,
this indicated %%@/“E & &nakre FE‘E’PHEQch 9% BBEn changed
Ehat a;e |[rrpor51m¢t a‘rmir rrtd?se: 1SRedyahd ndo st M{I&gb&lﬁbsndlt QriEICs L assdll
FIG8). [017 S e resi t S t eat est reducti on
were Lys79Ser Sdé)r?‘ylﬂyg er ti%% %E%ﬁgbgg 5%%% ?ﬁ‘és‘éﬁbg Ft %{:?%ﬁe%\gp%Al ain
SEA/ E- 74. 10Wbsregiudtiese wesgbSyistaieonsndr &ykét8eediar 8EAAEL B2 ardi dues t hat
have previoughy %@@ét%%%oh%‘s%h%ﬁ%t W]' EQA Crgl afSet! of.(f?ﬁééE”Be” et

al ., 1995) 15 Exa erantigen variant [0174] In
order to desi @hlh%%ﬁ% aéf@pé%ﬁﬂ:iegleﬁrovadu 511@ rgBidpagor st ehave

substitutions AR BREn =eddnndct 9ntBeasupaitAr MBEACE;4201{FI G 4 and
FIG9). 20 [0 g! |rst al | favorabge nodi fications in the Cter- mnal

“i.e., residues Rk StsérlrgoFhAr>) @ ul90A a, Lys217Thr, Asn220Ser,
A u222Thr1s AsmZ2apdre, U4 s225Ser and Asp227Ser together with Gln204Thr wer e

assenbled for%%sggn of a 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




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 ?LSabe2e9> 8A and
FIG 8B). WA P%%or abl e substitutions in the N-terminal FCASEYUIR/ es

G u34Ser, du39Ser, Asn40Ser, Lys4l du, du42Lys, 30 Aspd4Al a, d u49T,
Lys74T, Asn788er, Lys79G u, LysSiG u, LygB3Ser and Lys84Ser were assenbl ed
into SEA/E-109. A remarkabl e decrease in anti-SEA reactivity was observed
for this supewdeilidgandvaicdnyiahdndunictioa Hrgblkayel Thé béxpogssabdbn and

cuen [ pr oved 1 8Lag) gals BLAN) ecClalle sl iR By 1/800,ELGe.88 and FI G

SB). However, Piven |nat|o wo-variants
SEA/ E- 113 andSesEABE-@Ogiﬁﬁ 8EA/ Bln2ot0wetrkengedasgaitr AnatE8/Eodd5o0f bot h

6 December 200,1%0103/ Q02143AC: SEO2HQLLE SrcyLeldrand bl ghooi cal

function (Tablet) Thé bi ol dgical _potency wa recovered when wld
type resi dues GS@AlsyoleEH%QG aﬁéeé&HQOQfméhéSugéﬁlagﬁuﬁuaﬁesEﬂﬂEt@as

(Tgb:el) PUEx@anu@%Ig?phegelgéages shil ket sa, |@%§5d|6éehm &%ggﬁulgr
model i ng o is vV ant . s e a ues an
CorTet Ccoul athE EREPEan 1 IPEREBR ot khel EoMl BRaosiPASeRN Koy
subsequently reeslictingg innhiighker yiegékdds. [01761 Several different

- conbi nati ons n
e E 115 e dPL pTo e vhEaf 8y sp8r LR FolERgLI SR YaRe BERULIGD .
pr o- duct}®n &Hgtébthﬁﬁ@drﬂﬁnHUSEA/EE$2©tmﬂghlmnSEAfﬁpélBesSEAdEe$19n al

three positio o] he b r I e S 74+oSEA E- 97,
SEA/ E- 108 andQEEA% ggb éEﬁVh é%g %EPGEE ﬁ 12§ Agb%%%laﬁﬁé§$e§€hln

expr essi on IéV@F%OGfWﬁﬁr@bFﬁéﬁeQOW@Fh ??ﬁﬁﬁel 9. WkEhswg%ﬁfFEEﬁtr331"

di fferences i gueggandaofl Eh@b@g 6éht&6th|T&g@th@ﬂth@Honfﬁéﬁl Vi dle WET €
observed bet ggﬁthe varla gzgof a nov 1771

Z conjugﬁt 2%[
SEA/ E- 120 was Ef?&a|§§ Es%ﬂftéE Pdp rbtefylodr2ife>Eandr feactive
ant i body ishat theseTé#etBohhst enlet SAgl vari8fdy (ELEHLIAQ) expPaI8lodhe’

antigen Ofcelgéyéiseéerﬁg§8dtﬁgn 2843 %5187 1) 91 kb eL gk FHORES. Such as

non- smal | ang canc
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




- 25 breast cancer, renal cell cancer, pancreatic cancer, ovarian cancer and
~colon cancer. Substitutions in the w/ldtype sequence of 5T4 were al so made
to acconplish higher yields. In the Heavy chain; H s41BRsccmBen2A%q v

Il e&Thr 3“8“”@?%%361y and in the Light chain; PhelOSer, FETRIP YGRS |

| e63Ser, Phe73Leu, Thr77Ser, Leu78Val and Leu83Ala. [0179] Although the
present invention and its advantages haveg-,been described in detail, it
shoul d be understood that various changeS, substitutions and alterations
can 35 be maddntensied wict beutl iddpard itrg thieomairtd csfliayd tenfndlineeape odf the .

i nvention as fi th nde | ai_ns. _Moreover,..t.he s e.of the
pr esent appliggﬁ %%F§¥ﬁ3t %%bo iﬁ&%g%%%gﬂbé?%gﬁﬁgtlﬁEﬁF%E%ffgffSS 57
i ntended to b@ckingit e¢thedshensastiops desenibdidmém $hef spevd ficetdes..
machi ne, manNUKACHWEE o FCIHRQSIal f t ans 1Meth eps
described in the spegificatigﬁ&ogﬁglgggﬁb?%grggﬁagglgkLlI%ﬁ%¥?%§pg%t\MII
readi |y appreC53EPaf&ory firt Hdsqilosrasurd shet peesrise ADVieREd PRI, ORXOpT O-
cesses, nmachi gesseBRNuhatlves, AMRISICEueRS ebmpBklien ondTRdNgGat¥ethods, or

steps, presently_existi or later. to he developed . that perfqrm
substantialIymﬁégsgawgtggﬂ@fiSE 55FP§chP§F§e§Eh¥f§ﬁF§§P Fﬁé3§§ﬁ§ £8sul t

as the corre b6 dpurdbpgdeihati pentfordescbshedthieldyn thmy shaeutfiuncsgdn
according to bheaRResGa! SLBKeANE99114CEREILARLY LIS, dRPEAded slalms are
| ude SCope su p chi nes,

intended to inc 2" Wi thin therr sucC r oCesses, m

manuf act k&, eprpeshgi smbodimgnteedesrwabed herhodsmagr bet epdlised [ 01801
One of skill LBcbbaiag! thegflul yramRrnecialenciBal abBe BueseR, Lagention is
wel | adapted to carré out the “objectives and obtain the ends_ an

advant ages neRPPBREED gdadme| 25¢ iRbsadeAhtpeAnCLHEreAthEBNEBSLEI ons,

met hods, pr Oﬁedpéeéu@ﬁdpkéééﬁisﬁld‘?smd@ﬁ@hb@?dmaﬁﬁﬁiﬁtﬁffé,pE@ﬁ@B’sH%igﬁs

representative_of ﬁge preferred engoa%nents and are intended to be
exenpl ary and®brB2hoETr nPEREEd BELAPRPYr aOFt FbRES0f the scope. Changes
therein akd ofbe8olisesewnfl| skbttuint ohthase s&atlitd apprbeiatéswbheb are

~enconpassed 4L NLACLDEL SPLELLL 0bnt BE LBYENL58D:85 H87 LOSY, DY, Lhene
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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Bi ochem stry 35(27):8855-62, 1996. Wisshoff et al., Eug ) Blochen1
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al ., GEneZﬁqgw%§%§4 1980. 5 Yelton et al., J I munol. g%%% §g004,
©1995. The Swedish Patent Office PCT International Appllcatlon 61 CLAIMS 6
Decenber 2005 PCT/ SE02/01188 22-10-2003 gg A conjugate conprising a

wi I'dtype or, nodified bacterial superantigen and an anti body noiety, in
whi ch 5 the afgageaciar sdqueddecdemiseryupenanl i:§8aS5c6Rpr t986. regions A to

E, which regi gRifshs W %&!%ltheEEQR 9'”@h%&heﬁﬂt§5§”37€e%§énlﬂ ot he
blndlng to TCR _.and regions E determ ne bindin ass |

nol ecul es, @F@§ﬁ et i anﬁﬁﬁhQéFd %@d&éﬁé§60§4thé9géperant|gen at | east
10 has been swb&gikmiad sockhal Dmespronprwgl No aci d-resi- dues in

posi tions from,th conS|st| f.7 7 78, .7 81, 83, and
84 in SEA or gégt r éb eSpﬁu uﬁﬁlposgg?gﬁg’?ﬁ9#égp8ﬁ'cl?§50ther
superanti gens, have been replaced with one or nore different amino 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 antibody or any
ot her antigen binding anti body active 20 fragnment, which is directed

- . agai nst a cancer-associated cell surface structure. 2. A conjugate

according to claim1, wherein the amno 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
~wWithin region Cin SEA or SEE, or corre- sponding positions in region Cin
ot her superanti gens,




have been repl aced. 3. A conj ugat e accor d| ng toclaim1l. or 2, wherein 30
the anino acid sequence of the §IHEEREUIHEIoRGHIECN] f ur - 6 Pefepb Ee9Sti tut ed
so that one or nore of the am n¢Pg us thin rmﬂﬂ(ﬂls& D
and/or. E of the-super- antigen also has been replaced. . 4.228109W039at e
according to any one of clains 1-3, 35 wherein the am no acid sequence of
t he superantigen has been further substiguted so that one or. nore am no
acid AVENDED SHEET The Swedi sh Patent office PCT International Application
62 6 Decenber 2005 K02/01188 22-10-2003 residues in 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 region B,
D and/or E in other superantigens, als&L#aMs 5 been replaced. 5. A

. conj-ugat e accordi ng any one of clains 1-4, wherein the amno acid
sequence of the superantigen has been further substituted so that one or
more of the anino 1achdcOEMIGRIES GAMRIoiDs EhokemPs rgm el §Fedp consis
10 ting of 34y53per31 é@pef’éntféen%daé}@l él&ilﬁbcﬁEAn@ieﬁE,E, inOfhich = -

correspondi ng p05| tions in.region B in other su antigens, al so have
been repl acedtP®. aﬁl%%n?%b%t%e%%%‘?%h% §R° P to]fgetlF AHEPELIBSS yherein
the superanti g@@mﬁs aast@pmylmmcafemmrmtmmtm (198 , TeR Sbie@togoccus

- pyogenes exotox D (g 2Pl acoecus, al ShocksvRdrgme
toxin (TSST-1§1%% %% ?)?%J&[B T T ogeni © oXi n’ ( )

slt rept ocl:ogcaIEz‘oéelqaermmGa gemdiS8A)to MHA Cbkﬁqughl en@lmﬂcﬁm Wbeaﬁynone of

cl ai nB r i t A

(SEA) or E (SEE). A con uaﬁ%ajltIQf 52%@" ngosﬁo}gérjlwgne o% q%?n? c1)Ié7)a%1£l| n

whi ch onéOor lnmeb@eﬁntasreb%&nw%@ﬁp rt‘érsafd@se AY pEie aNe 7@Ci@1ress- and

84 within regheLy QLIpré‘E}ﬁ:M§ He8ten 25-deplpceskoup consisting of 74,

75, 78, 79, 81, 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. '
o 4. A conjugate according to any one of claims 1-3,
- 35 wherein the amino acid sequence of the superantigen has .
been further substituted so that one or more amino acid

AMENDED SHEET




9. A conjugate according to claim8, in V\:hi ch one or m no
aci d residues at position 20, 24 dish"Pait = 204 vm ‘r‘“ﬁm‘?“'égfi n A and
227 within region E of SEE haﬁﬁﬁv étgngﬂp\b,,mign epl acedFEIISED201188
conj ugate according to claim9,”Tn whi Ch one or re of thepagyg®3aci d
residues at position 34,,-3S, 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 regi OQ}}) of . SEE and/ or 35 at position .
217, 220, 222, 223, 225 within region E 0 SEE have additonally been

repl aced. ANE%&E@&EE%T sﬁu\@@lzmhc}ﬁaé@xmtfﬂrﬁnﬂmF@ﬂfomhptemaisbnﬂg &F

iication 6 Degenb 02/ 20 63 1. co gate
according to i?&l% OQQWH%Q ei h th‘% ‘?‘?’ov\%% }%hogg%fdl?ém%jﬁéé Eéb‘
repl acement have, baed.223 nimosmkecdrl &EEthEEseeﬁmn@lnMGﬂMtlﬁs 824G,

ert K KdRon K835 idPRoand IRASIOF fperadfig8a0T) 408bengggor ding

to claim10, rein the “superantige 2 am no_ aci d sequence. '
depi ct ed -i5n SFeeEn | EINGRCQA ( SEA/ E-120). 13. A conj ugate -according to any one:

of the pre- cedi ngs ¢l Qi iBn§ WLt € fedhea i | DodYori®i 8 Yol Sims Faba, 10°
fragnent 14. A conjugate accordlgg to claim13, wherein.the, ant| body
moi ety s C2I9FREeinsthe, RABHRQAFET REFIURTR o CrRi FHASEaRhiFER "2t he

anti body noi eﬁaeme@JtﬂE@ sdbsd Bt utfed Ry Ugaite cawom:dlm@rémﬁl ahen dmindi ch

h th d de ted | t
agzor dlenga{n on% Ic?ﬁ%sjg uefe%ngﬁbr% i f?lf‘i%n%}f‘%ﬁ%&% u?‘f‘h%lf‘e rou sﬁ?nﬁg‘gg ©

cyt oki ne1018. tlﬁngoanjf ugyaf e3acc3)$d|41@, t4)1;:|fb2m4147,, a9 nlItih%EAZ@ECS'E@kl ne

is. an interl 459%1@1 x?:ﬂ%[&cé%@&%%éfthe A
i nterl eukin éyléﬁgrr er| |ve t ereo |ng essen- t?al yﬁt he sane
bi ol ogi cal acamimqeyn@;f ‘@t vieaye peen replaced

6. A conjugate according to any one of claims 1-5,

ﬁ_

whereln 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 conwugate according to any one of claims 1-6,

.20 wherein the superantigen 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 _ o . . , . '
9. A conjugate accordlng to claim 8, in which one or
more of the amino acid residues at position 20,‘21, 24,
27, 173 and 204 within region A and 227 within region E
of SEE have additionally been replaced.
30 .10, A conjugate according to claim 9, in which one
o 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.

AMENDED SHEET




20. A conjugate according to any one of the prece 25 ding_clains for use
in the treatnent of cancer. - -FRfs=AvcowmmRtERs—gl ai ne@PFmer A% 20, -
wherein the cancer is selected i:’cmnntérlmet:@famapmmsm ting of WOZ/M]E&EM,
col on, ki dney, pancreatic, ovarian, stonach, cervi x and pgpsia2@03ancer. -
30, 22. Use. of a-conjugate according to any . one. of clains 1 to 19 for
the manufacture of a nedicanent for treating cancer. 23. Use according to
claim 22, wherein the nmedica- nment is forgintravenous adm nistration. 35 -
24. A pharnaceutlcal conposi tion conprising, as ac- tive ingredient, a
therapeutically ef fectA veoajmgmt e ciceordong ugat elatmol di gheeeanytbne of

claims 1 to C}%, ?ﬁtﬁ? ﬁ 1 Pereap egogégﬁéce%éntAh%@@pgé'eh' on

accor di ng-t o- erern t actiVe-ingredient. conprises a
cyt oki ne. 26-intrednpedi inokhaceBE dFaguEBCe aRAPSs, Nﬁﬁgne§ﬁ4ﬁhe 2d¥oki ne

is part of the;e@njugske. xdds, AKg@gpgﬁatDQQ7gqgQrﬂqng to claim25, wherein
the «cytokine is presenf as_ an unconj%ggted gEonent in
q

preparati én-for siht tAneeUEUIReHFEE ?ngeto ﬁFWanus@hFﬁeaﬁt?ggncer
therapy. 28. dsorpesigéannascondi agiho asydobeghenme 2eptiated7inwseErei n
~the superanti as cid sequence - of SEQ FD NO 21 the
anti body noi e £§q$2 C%léggﬁﬁgngg?ﬁ - cytokine is IL2 or a derivative
t hereof havi ng essehnt &l cohjugdiee sapeobithaogtecabngcoingi p§ shenrteve | L2.
29. A conposi f i o g of gl t ere t he
superantigen %%§f§ﬁegg%$%% a%ﬁdﬁgﬁﬁué%ﬁeghg?béﬁﬁéQOl%Z W@tﬁngﬁtlbody
moi ety i S05T4Rakgmedtt he cytokine is IL2 or a derivative -thereof having
‘essential - |y the sanme, biohpgbsad Actb¥iiNgOtonalhy@ hb2. wBBreWnernt a
conj ugat e conpr|S|n mnldtg pe.or nodified bacterial superantigen and an
anti body nmoi et951PPRy RPERTY hbS anf heF 3kt d =sequence of . the- superantigen
conprises regions fﬁC)iic&ﬁﬁ@é&ﬁ@gmﬂﬂoﬁdiﬁthbhcmaihe13TCthkadhngheite and -
det erm nes the b|n n ?Ep regions B-to E determne blndlng to
01ety 1é 5 ab.

MHC O ass ||
i5 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
claims .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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I es, wherein the amino acid sequence of the superantigen at |east has been
‘substituted so that one or nore am no acid resi- dues I%rPD Sltl2ﬁ61% chosen
fromthe group consisting of .74, 75, 78, 79, 81, 83, &g EA or
.SEE, or correspon- ding positions in-region Cin-other superantigenst- have
been replaced with one or nore different amno acid resi- dues, such that

t he substituted superantigen has reduced seroreactivity conpared to the
superantigen fromwhich it has begn derived,. 6 Decenber 2005 65

and-wherein the antibody noiety is a full length antibody or any .other
anti gen bi n@bngRarerpodi taetri \B&:coﬁdza;g;‘rﬁm i 4 | shettgiac tigee agai nst a
cancer x2$3Q¢ - 3teFedi®hl fructurg in the manuf acture of a

medi canent for tﬁe treta'?inge ca et %V%%tlvatlon of the imune system

31 - The us@%c@oﬁ&“@@ﬁl@mral&n@ﬂ;dm@rm noldibm 2%} meheweih segewence of

-t he. sRRIAKILOE: p%lrd Q?étth@aéoﬁ“w? éubstltut ed so that one or nore of
the amno acid resi- dues in posi S thosen fromthe group consisting of -

798' - 81, 8F7and sPWAHiHlorgrerosling SEA claBEE2S, ovhevein-thpondi ng
posi { | @ydlixedie pafesddl: 048 oin SURCSANLLLEDS. collpBehpenspeg] aced. 32

The use agc.or to cl aJ m 30 or t\?\#&#el n am no"aci d sequence of
the supt etjie Rfor: ‘Fh'é‘}l%muﬁut GGPQD‘at:naPr gRe : or- store-
-of t heuemniaio. useant(hntxcaﬁééi:d@ﬁé #hppin region’A B C D andlor E of

' The use ‘according to any one

t he super anfj gen al so_has, been repl ace .

of clains 3?913 A %ﬁ%ﬁﬁ TR %?r?ﬂ’éd%()t%eﬁﬂlén@g gladme 3BpEPanti gen has
been f ®&%herhexdrist i tthis mhp@rahaigéﬂeh@g ﬁnéeaﬁ\mhaoa@qadseqagh@@es i n-
p05|thg§§gt?5ﬁ5| t nsi st 5, -39,.40, 41,.42, 44,
49, 1%$8, 189, 19(}&59}?‘7 %385888938 §§31Fnc§%§%’i’ §Eé Bf correspondi ng
posi ti Sntgkine ek B, Ormaﬂdr@VaBlva thheeofubperdmy gesentlisd -have been

repl acedy £ J&t@etﬁﬁa QéQIchEgvi‘E 8fengl ;Ghaifys 30-33,  wherein the
am no-.aci d §|ce of - superantfgen has™ been further substituted so
T

t hat :one or %?W'éh‘?ﬂoacﬁ‘t@?@lﬂgst@u@}f efpediadmendSckesen from t he
gr oup db'h.sushereln the superantigen has the awino acid -sequenceé

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, '




ting of 34, 35, 39,-.40, 41, 42, 44, and 49-in SEA or SEE, or
correspondi ng positions in region B in other super--. - &&ﬂ%ﬂﬁ al so have
been replaced. 35. The use of any one of clains 30-34, EFER “Phe
superantigen is a staphylococcal enterotoxin (SE), a Streptococcus
pyogenes exotoxin (SPE) , a Staphylococcus aureus toxic shock-syndrone
toxin (TSST-1), a strepto- coccal netogenic exotoxin: (SME) or a - .
streptococcal su peranti (SSA). 6 Decenber. 2005 66 _3 6. The use of

cl ai m35, whBPg Wgﬁﬁﬁlguggﬁa pEdbRdys Mol gy Asc 8c £t iahensbboxi n A (SEA) '

or 'E (&hEibody: O-Ehenl}rse)t@lfGIC laitNe@B, biimddiC ﬁr&riﬁdaﬁr BRigvf the am no
acid re |duesn%t Q‘%?Llﬁ an Zﬁ{r J{: 3 and 84 wthinre |on C— of SEE-: have
been re%f‘%gg‘g SO TR IS, \fhiCARCSTe t he am no
aci d reeeﬂh&atﬁacaostﬂcﬂﬁz@m2éxe ?:énuﬂcuﬂzl@o nd. 204 W'Ld n regi on-A and
227 within region E of SEE have additio geen rep Saced. “%9. The use of

cl ai m 38he| Fragirent ool cammrleycﬁctmhemmaﬁ) thei ﬁimﬁ:ﬁfé @yeted! poOSition 34,
35, 39, 40, &/r %2% 44 ; 45, -49 w thin-region B of ..SEE and/or at position
74, - 75, 783 i t RS s o%C‘EOBThSEEt&n&/I&Mfat:ﬂbosvbesﬁlmsshe 188, 189, 190

mntpln amgnonabnﬂ:dgihammﬂaﬁiaﬂmp Ilr@ﬁul %?s]%%%t $a§w$@éﬁnn ¥eg:on
E of “SE 220 tiona repl.ace - -The use -of claim
39, V\herg‘elgg\é?'he@%q S J(%'&t ONR 6. "8Ed c&e& @E“:Hné’p *Have been

i nt rodugigsi in posisdense qhemesn ﬂ%?ﬁﬁtlﬂ&iﬁ-o@%ndﬁﬂmgqﬁ TK8IE, K83S,
K84S angyD284Sela e m 40 er n, the superantigen
has the am nq acid @séeé{fl}gg%lél ?églct%e @6 % % 120). .42. The
use .of -EPSPRLRY PRsdtaions Ha MJMUF lmmté‘te,r |931.P€a-‘aE¢t;LS€m%gnent 43- The

use of hhelenbéan wWegeided.he. antibody noiety.-is- C215Fab. - 44. The use

of cIa|m42 V\,hereln t he anti bo noiety i.s ST4Fab. '
The use accorcﬂ}/ng to claim %0 or 31, wherein

the amino acid sequence of the superantigen has been fur-

"thér 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 superantlgen is a staphylococcal enterotoxin (SE}, a

-Streptococcus_pyogenes exotoxin (SPE), a Staphylococcus
-aureus toxic shock-syndrome toxin (TSST-1), a strepto-
‘coccal witogenic exotoxin (SME) or a-streﬁtococcai su-
perantigen (SSA). . . | |




45. The use of claim 30, wherein the conjugate has the am no acid sequence
~depicted innSEQID NO 1. 46. The use of any one of clains EOZ&ﬁ 45,
further conprising a cytokine. 47. The use of claim 46, i th
cytokine is an interleukin. - 6 Decenber 2005 67 4 8. The use of claim
47, wherein the interleukin is 1L2 ' 'or' a derivative thereof having

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, - ancreatlc :
ovari an, stSmachTheeu$ex°§n§1$F@s?§beWESHEéP tgeosupﬁraé§ mP0dat e conpri sing

a wi dt‘#%t%%hgﬁgﬁog%%l fd}éhn %Jp@gﬁgt{&erg ansk@n, antl body noiety,-in

whi ch e 2N Séquence o e ‘'superantigen conprises _-regions. A
to E, whi ch3rlegi BheAuse wift mlﬁltﬂhe?GTCRnbl"’ll?dFﬁ‘gonﬁ P& IeFed@fer nines the

bi ndi NG’ anhed A L Qi O poufielel Mo o) ngfi ngnd o8 4HC C ass | |

nol ecul es, erein he am no acl d sequence, of -t he 'superanti gen at | east
has b@&h@bﬁ@gltqnéaO%ﬁﬁﬂraha‘fﬁheb%?nn’é‘?%l%ﬁ‘? o acid residues in
positions CRgsenrhOMskhefyclapme @Tsi dhi nhich e 35, moz@a ©of40, 41, 42, 44,
49, 188,  189,, 190, 217, 220, 222, and, 223 #8 % oy gorrespondlng
posi t i g | aPdng)i dpid EesHlues 3 ROFHELPRe %@ra fll'gené have been

repl aceghd v ¢4 wihidh f@j:ﬁoﬂuﬁfm&nnzanwilbham degéendBesf SBEh that the
substituted s (?erantl n ,has reduced seroreactivity corrpared to the -

super artiYe WpRERY | PeaRsT %%g?i “H8rived, - and wherein the antibody
nmoi ety is a3f9u,| | Thangsk ofintilbany 38, 0An a*h}CBt pBae &#t P§EF 1Sindi ng ant i body

active chLAgens. 280l CheLeadbboot oloRgRinal 13, cancengoans] angd

-surface struc ugate accor ng to cl altm 50, wherein
at Iea%?:oﬁéro‘&5 nbP ewbEhinerading BcPd SEEsPHMOT RDESHHIME chosen

from thesor gyp Qenﬁhﬁhmgreélaﬁ c35f 3@::3 ah@/cxA bt piitibn 487,217, 220r
222, - a2g822%85n %gé %&tﬁlﬂ r%glon D of SEE and/or at p081t10n
' _217L;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,

) Kaas,-vxa‘as and D2275(oxr A). '
41. The use of claim 40, wherein the superantigen
~ has theé amino acid sequence depicted in SEQ ID NO: 2

(SER/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




correspondi ng positions in region B and E in other -superantigens, have
been replaced. 52. Use of a conjugate according to cl aiﬁ@ 50 org0§1 for the
manuf acture of a medicament for treating cancer. 6 Decefb&r™d6%°68 53. A

. pharmaceuti cal conposition conprising, as ac- tive ingredient, a
therapeutically effective anmount of a conjugate according- to claim50 or
.51. 54 . Use of a conjugate conprising wldtype or nodified bacterial,
superantlgen and an anti body noi et ¥n i n-whi-ch the-amno acid .

sequence. -of -the superantigen conprises regions Ato E,_ which region Ais
: W|th| n the4BTCRThendsag:iélq]euatné?dewmﬁm@?hénb?ﬁ%ﬁlﬁﬁﬂo TCR and

egi ons, B Ldete m.ne bi ndi; C_ G ass .|| _.nol uI wherein the -
am no act oﬁg’é Vﬁtﬂeves ra‘?ﬂévggé"nwﬁg elsgfﬁtla]‘rig’ Seen -substituted
so t hatsams bmlogmrcm}aramm}d ccﬁlamumrqodsmrons chosen fromthe gr oup

consisting of,34,, 35, 3.9, 40 42 44,049, 188, 189, 190, 217, 220,
222, and 2. é% #géﬁ ?c’%ﬁgﬂgo% corVespondﬁ ng positions in re- gion"B, D

and/ or &aﬂsosbenaswmf@m itien sanbay 6i el dctedpFaasdehe idroope or nore
di f f-eregty, g{%&& L e i&gédqgéeaséuc&i 1 ﬁ%@lb%ﬁﬁ%%ﬁmﬁer antigen has

reduced sero- CtIVI ared to the superanti'gen fromwhich it has
been dePYaxdan, aﬁfaomelmwmqlmsﬁﬂﬁ@tqﬂn%era full length an- tibody

or any: othetg ang i @swjudhte SesFid yaamdfceyﬁé&gr dEILEiedich s
directed agaipst a cancer--assom at e cell_ surface sir Yci],ure i.n the

manuf ach@rtetah AuRrEaRElgeR Rnd (3R el meiethnct? Wit i vation of
the. i muhe Smﬁﬁ@n&c155se&h@nuéeoﬂCEHéd&@@bf&h&i@&mn6ﬁmpmhséeln one or nore

of -the am. no ac si dues. in positjons _chasen ;fro consi stin
of 3. SEbIGRE%h o 7' P8y PeBigh A0S SIGRA] AL O Es JAPHE SANCT S LR
or corrsspenanddﬁﬂgeposnesohbelhlnégngnt@ BORl, End - veddenguBetant i gens .
have begngkeBkagRd: »inalhy0h RAE4: 4o SERVENSFe LA BIL NGurd101nF CRSBERG

- the amino acid sequence of the superantlgen at least has
”ibeen substltuted so that one or wore amino acdire31dues '
.j . 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 in positions
chosen from_the group consisting of 34, 35, 39, 40, 41,
42, 44, 49, 217, 220, 222, and'223 in SEA or SEE, or
ééffESpénding 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.




ERLANDSSON, EVA ANTONSSON, PER WALSE, BJORN <120> A NOVEL ENG NEERED
SUPERANTI GEN FOR HUVAN THERAPY <130> P02188U50; 10104199r§1 > &gA <141>
2001--06--20 <160> 7 <170> Patentln version 3.0 <210> ? F4 2 <212>
PRT <213> Artificial sequence <220> <221> PEPTIDE <222> (1)..(672) <223>
conjugate protein <400> 1 Qu Val Gn Leu Gn 15 Ser Val Lys Tie ser 20
Tyr Met His Trp Val ‘35 Ay Arg II%BAsn Pro .50 LYS Asp Lys Ala Thr 65 Met
A u Leu Arg Ser 85.6 December 2005 PCT/ SE02/01188 G@'n Ser Gy Pro Asp Leu
Val Lys Pro %8y A phamgaqsutysal YSoupas Beioftl goliprisgagPhasTac-Gy Tyr 25
30 LyseGr y. Ly TIr le. 40 45 Asn @y Val Thr
Leu Tyr AG% %?éf%%geék « §h§%¥E&§#*§$f¥%|8£§ %EyEEsSF‘ éﬁ?‘#ﬁr Al a Tyr
7 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.




70 75 80 Leu Thr Ser Gu Asp Ser Ala Val Tyr Tyr Cys 90 95 WD 03/002143
@y Ay Thr Pro Asn Lys Thr Ala 325 330 2 Ala Arg Ser Thr Met ile Thr Asn

Tyr Val Tyr Trp Gy G@n 100 105 110 Gy Thr Ser W"‘s’ﬁ) Q@ Ser Ser
ANalLys T 0@12@215% Pro Ser Val 115 120 125 Tyr Pro Leu ACAPBYEMER, ser
Ala Ala dn Thr Asn Ser Met Val Thr 130 135 140 Leu Gy Cys Leu Val Lys
@y Tyr Phe Pro Qu Pro Val Thr Val Thr 145 150 155 160 Trp Asn Ser Gy
ser Leu Ser Ser Ay Val His Thr Phe Pro Ala Val 165 170 175 Leu A n Ser

Asp LeU Tyr Thr Leu Ser Ser gl Thr Val Pro Ser 180 185 190 Ser Thr
Trp Pro Ser Gu Thr Val -ﬁJFPU'aF_!,E Ala Hs Pro Ala 195 200 205 Ser

Ser Thnplys FyRdseREP doranlys |l e Val Pro Arg Asp Ser Ay Ay 210 215 220
Pro Ser Qu Lys ser Qu Qu Ile Asn Gu Lys Asp Leu Arg Lys Lys 225 230

235 240 SeERGNRSE@y &M Ay Thr Ala Leu Gy Asn Leu Lys A n Ile Tyr Tyr
245 250 255 ')’6Ns 0, igﬁ Lys Ala Ile Thr Ser Ser Qu Lys Ser Ala Asp G n Phe
260 265 270 n Thr Leu Leu Phe Lys Ay Phe Phe Thr Gy H's Pro Trp
275 280 285wmySE ABIORAsp Leu Leu Val Asp Leu Ay Ser 290 295 Tyr u Ay
Ser Ser Val Asp Leu Tyr Gy 305 310 _ Cys Al a Thr Leu Asn Leu 6

Decenmygp, 2Q0RovEL PricTREEk DL $GFERARF rathardN AuAN TP U
<130> P02188US0;10104199

<140> TBA
<141> 2001-06-20

<160> 7
<170> PatentIn version 3.0

<210> 1
<21l> 072
<212> PRT

<213> Artificial Sequence

. <220>
<221> PEPTIDE
<222> (1)..(672)

<223> Conjugate protein

<400> 1
Glu val GlIn Leu GIn GIn Ser Gly Pro Asp Leu val Lys Pro Gly Ala
1 5 10 15

ser val Lys ITle Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Gly Tyr
' 20 25 30
Tyr Met ggs Trp val Lys Gln 2Sr pPro Gly Lys Gly zgu Glu Trp Ile

Gly Arg Ile Asn Pro Asn ggn Gly val Thr Leu ggr Asn Gln Lys Phe
50

Lys Asp Lys Ala Thr Leu Thr val Asp Lys Ser Ser Thr Thr Ala Tyr
65 70 ' 75 80

Met Glu Leu Arg ggr Leu Thr ser Glu gap Ser Ala val Tyr ggr Cys




Ay Lys 4
Lys A u Vi

Gy Lys Val

430
440
450
Leu
Al a
Pro
Tyr
525
" 535
545
Phe

23

Leu
SBf"
dy

PHS Thr

8 BB,

565 570 575 Pro Pro Ser

460 185Decenber

Val

Y Ll AN, Preag,

n Ser

o]

r _Thr Val
02434
Le Hs Gy Lys Phe Ay Leu Tyr Asn Ser
G@n Arg Ay Leu Ile Val

Ser Ala G4

Leu Thr

Val chey Gln ser

Ser
ser
Pro

225

Ser

 Tyr

Leu

TYyr

Tyr

305
Cys

Thr

Asn

Lys

APrg
385

Gly

Ser

Thr

Leu

y

300 Ala Tyr Tyr Gy Tyr dn o
Asp Asn Asn Arg Leu Thr Qu G u Lys Lys
Pro Ile Asp Lys
Gn GQu Leu Asp Leu Gn Ala 370 375
Asp Ser

3.15..

2005 1M 03/
Asp Arg Val

320 Cys Met Tyr Ay dy Val
Pro Il e 340
355 360 365

Val
Val

Phe H s Ser

02143 PChbs

Thr |

|l e Thr

Pro LyS Léd Leu Ile Ser T

Aleau Gy cYalLddr valrsps AAly Bhe phererolyluSero Gay T va&l whfhr Asp 515 520
A¥5Ala u Asp Al d6@la Val Tyr 530

Asp
180

Thr Trp Pro

195

ser Thr Lys

210

Sar
Glu
Asn
Thr
Asn
290
Glu
Ala
Leu
L.eu
Thr
370
His
Gly

Thr

Leu

Gly
Leu
ser
ASh
275
ASp
Gly
Gly
His
Trp
355
Ser
Tyr
LYysS
val

Leu

. 435

ser
450

Ile

Lys
Gln
Lys
260
Thr
Leu
Ser
Gly
As

340
ile
Lys
Leu
va]l
sSer
420

Arg

Ser

Seiade

| 180 Ser

Ser Val

Phe
Ser

probel

335 His

%5 5 O‘I;rp Ile Asp
r Lys -
WsH iR, 5

385 390 395 400 Gy
_ Gu dy 405 410 415
. Ser Aty AvialSe8eThrTiiet Adp TheuARhGYASRIANat Gsp T@IryTr@ §1\@inPro Asp 420 425
Thr LeU Lel¥%Arg 11e Tyr Ard%sp Asn Thr Thri¥d e Ser ser Thr Ser 435

ThEYes Va1l bhr 981 dUsdy a1kaYs Wir ThF old

TVaI Met Thr dn

2/ 0118
465 470 475 480 Cys Lys
AkhH AR STA| H“Tg?a BPF M8tV 7hra8s 490 495 Lys

yr- Thr Ser Arg 500 505 510

Ser

P . Pro Pro T
% BRI L8 8 A e

Ser

Leu Tyr Thr Leu Ser

Ser
val
Ser
Ala
Ley
Leu
ser

Thr
325

P Asn

Asp
Lys
His
Gin
405
TYr

Ile

Leu

Glu
Asp
Glu
230
Thr
Tie
Leu

val

val

310

Pro
Asnh
Gly
Glu
Gly
390
Arg
ASp

Tyr

Tyr

Thr
Lys
215
Glu
Ala
Thr
Phe
Asp
295
Asp
Asn
Arg
Lys
val
375
Lys
Gly
Leu

Arg

Leu
455

val
200
Lys
Ile
Leu
Ser
Lys
280
Leu
Leu
Lys
Leu
Gln
360
Thr
Phe
Leu
phe
Asp

440

Tyr

185
Thr

Ile
Asn
Gly
Ser
265
Gly
Gly
Tyr
Thr
Thr
345
Thr
val
Gly
Ile
Asp
425

Asn

Thr

ser
Cys
val
Glu
Asn
250
Glu
Phe
Ser
Gly
Ala
330
Glu
Thr
GIn
Leu
val
410
Ala

Thr

Thr

Au dn

ser
Asn
Pro
Lys
235
Leu
Lys
Phe
Thr
Ala
315
Cys
Glu
val
Glu
Tyr
395
Phe
Gin

Thr

sSer

Leu Thr

Ser

dy

val Thr val Pro Ser

val Ala
205

Arg Asp
220

Asp Leu
Lys GIn
Ser Ala

Thr Gly
285

Ala Ala
300

Tyr Tyr

Met Tyr
Lys Lys

Pro Ile
365

Leu Asp
380 _

Asﬁ Ser
His Ser
Gly GIn
Ile ser

445

Ile val
460

190

His Pro Ala

ser

Arg

Gly

Lys

ite Ty

Asp
270
His
Thr
Gly
Gly
val
350
Asp
Leu
Asp
ser
Tyr
430

Ser

Met

r
255
Gln

Pro
Ser
Tyr
Gly
335
Pro
Lys
GIn
Ser
Glu
415
Pro

Thr

Thr

Gly
Lys
240
Tyr
Phe
Trp
Glu
Glin
320

val

Ile

3 Thr Pro Thr Ser

y Ay Gy Thr
ro Thr Val Ser Ile
@y Ala Ser Val

val

Ala

Phe

400
Gly

Asp
Ser

Gln




" 580

I'le
Thr
Cys
Phe

585 590 .Phe Leu Asn Asn Phe Tyr Pro Lys ASP Ile Asn Val Lys Trp Lys

595 600 605 Asp Gy ser u Arg G n Asn Ay Val Le n.Ser Trp Thr
 Tegemba 200

dn 6‘;?80%51620 Asp Ser Lys Asp Ser Thr Tyr Ser Met &E;E 2% Leu

Leu Th 1830 635 640 .Lys Asp Gu Tyr Qu Arg His 183 Thr

Gu Ala Thr Hs 645 650 655 Lys Thr Ser Thr Ser Pro Ile Val Lys Ser
Asn Arg Asn Gu Ser 660 665 670 <g10> 2 <211> 233 <212> PRT <213>

Artificial Sequence <220> <221> Peptide <222> ((1921. ) (]233) <223> Chineric
VL

Prot eTliy 400Ehr2s@eied heu yal Ser AdaucT bsp |Arg A%

Ser
Tyr
Leu
Leu
Leu
Ser
Ay
" His
Trp

¥sTisp Leu Arg Lys Lys
10 15 Au Let”@n dy Thr Ala%2u Ay Asn Leu ¥ Anlle Tyr Tyr

g;% 29s 30258y T30 dorSvAY ekl BnTRep 981 /ﬁarr.g ByEXSnS€In Al a Asp G n Phe
5 4D 45 WO 03802143 4 6 Deceasner 2005 PCT| @8/ 01188 Thr Asn Thr

Leu Phe L, s Gy Phe Phe Thr Gy {—(Ieihs Pro Trlﬁ_T r 50 55 60 Asn Asp Leu
Ve 255 bugly yesdirorhys Afl LR TIg Seagird ﬁg SeB5™ 75 80 QU Oy
ser val Asp Lou Tyr Ay Ala’lyr Tyr Ay Tyr n Cys 85 90 95 Ala Ay

Tiyr Bila Aynvdly PraspAheg ehe et GTy sSedaiyAyr ¢y ThirrAspl00 105 110 Leu
Asp Asn Asn Arg Leu Thr @8 Ju Lys Lys 5Pro Ile Asn 115 120 125 Leu

| b @?g &wﬂa&@&.@g i ol afd 814 'ﬁgﬁm hys Wl ys 130 135 140

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 Asnh Asn Phe Tyr Pro Lys Asp Ile Asn val Lys
595 600 605

Asp Gly Ser Glu Arg Gin Asn Gly Val Leu Asn Ser Trp Thr Asp Gln
610 615 620

Trp Lys Ile

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 Lyé ser Ala Asp GIn Phe Leu
: 35 40 45




- Thr Ser Lys Lys GQu Val Thr Val An Ju LOU Asp Leu G n Ala Arg 145 1.50
155 160 His Tyr Leu Hs Ay LyS Phe Ay Leu Tyr Asn Ser 6@3\? UM he Ay
165 170 175 Ay Lys Val Gn Arg Ay Leu Ile Val Phe His S&° % dy Ser
180 185 19‘801’?(?5"% Ser Tyr Asp Leu Phe Asp Ala G n dy G R-HH2 Pg‘sAsp Thr
195 200 205 Leu Leu Arg Ile Tyr Arg Asp Asn Thr Thr Ile Ser ser Thr Ser Leu
210 215 220 Ser |le Ser Leu Tyr Leu Tyyg Thr Thr 225 230 <210> 3 <211> 233
. <212> PRT <213> Artificial sequence <220> <221> peptide <222> (1)..(233)
<223>Tthidgerthe PewtleunPhelps AySe ehey ThySiseHiGAro@mp FYe Asn G u Lys Asp
Leu Arg Bfs Lys Ser 15 ¥ 15 Gu LoUu Gr®Q@y Thr Ala Lou Gy Asn Leu Lys
An | h& Rép LB LAY Va1 X2 RedG19SEbrCrir Lia Al Tht SeFE1uCyr Asn Lys G u Ser
Asp Asp G n Phe Leu 3840 .45 6 Decentysr 2005 WO 03/08@143 PCT/ SE02/ 01188
5 du,Asp Thr Leu Leu Phe Lys G.y Phe Phe Thr.dy H.s Pro Trp Tyr 50 55 60
Asn A&l Edy S8EUSYaIY AR LYY éy%/" ﬁ)é/frg 3 VRSP TAFY T %é“ncﬁs Tyr 65 70 75
80 Lys Ay Lys Lys"val Asp Leu Tyr y Ala Tyr Tyr y Tyr Gn Cys 85 90
95 Al al{3c)y @ly Thw PPooashsnyd yibir TAla &ya MeysTWEEIV\ElyGral Gy Val Thr 100 105
110 Leu Hi s Aspl®&n Asn Arg Leu % Gu GQu Lys I8 val Pro Ile Asn .115

120 123, k&Y é%_r[gpA;H AshiSHaL¥u ":fég @u”eirﬁ”l_ylhlfysv%]j B8 #1eeadisp Lys Val Lys

"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 |




130 135 140 Thr Ser Lys Lys GQu Val Thr Val Gn GQu Leu Asp Leu Gn Ala Arg
145 150 155 160 His Tyr Leu Hs Gy Lys Phe Gy Leu Tyrﬂ%sn e&o(@\sp ser Phe
Ay 165 170 175 Ay Lys Val Gn Arg Gy Leu lle Val Phé"fi€%sr"ser Qu
Ay Ser Y¥)O3{WZ4390 Thr val Ser Tyr Asp Leu Phe Asp Al a SCH/SEYORBB Tyr pro
Asp Thr 195 200 205 Leu Leu Arg Ile Tyr Arg Asp Asn Lys Thr Ile Asn Ser

‘G u Asn Leu 210 215 220 His Ile Ala Lou Tyr Leu Tyr Thr Thr 225 230 <210>

4 <Fy>agBFhr 12420ePRie 124 357yS PRO PR OHICEUS 1B PredPR» T4rser G u Lys Ser
Gu GQu 30e Asn Qu Lys ASp Leu Arg Lys L$8 Ser 1 5 10 15 du Leu Gn Gy

Thr Ala Leu Gy Asn.lLeu s Gn_lle Tyr. T [ 0 Asn Qu Lys Ala

Lys Eﬁp %pu Lﬁgr"eﬂy\éﬂeéép gé" ﬂyss%sﬁ’y@éaﬂhé{ar_;; r %’g‘ ﬁ)gs "An Hs Thr Ile

Leu Phe Lys Gy Phe Phe Thr Asp Hi s Ser Trp %r 50 55 60 Asn Asp Leu Leu
4

Val Asp Fhelpsp.ysevallpsp Asp TireGUalATASTYrLygr TW5GI0CY5 80 Lys Gy Lys
Lys Val Asp Leu Ty dy Ala Tyr TyP9%Gy Tyr dn cys?85 90 95 WD 03/ 002143

6 Decgygbery &9P5hrPsA %0%89119@8/4’% Asaudd Yy Gy a1y Piothen Lys Thr Ala Cys
Met Tyr y dwyiogal Thr 100 1051850 Leu H's Asp #A9n Asn Arg Leu Thr d U d

u Lys Lys  Val Pro Ile Asn 115 120 125 Leu Trp.Leu dy Lys dn Asn Thr
val ~ PfY 'l’eﬁJAE&STrﬁS'\/érg 2] %[;36%‘13%”1%’6 it ‘j’_%%rrrfyff{ﬁ“Asn Val Thr Val
rg

Gn du Leul p Leu @n Ala

Leu Trp Ile Asp Gly Lys GIn Thr Thr val pPro Ile Asp Lys val Lys
130 135 140

Thr Ser Lys Lys Glu val thr val Gln Glu Leu Asp Leu GIn Ala Arg
145 150 155 160

His Tyr Leu His Gly Lys Phe Gly Leu Tyr Ash Ser Asp Ser Phe Gly
165 170 175

Gly Lys val Gin Arg Gly Leu Ile val Phe His Ser Ser Glu Gly Ser
180 185 190

thr val igr Tyr Asp Leu Phe Asp Ala Gln Gly GIn Pro Asp Thr
5

Tyr
200 205

Leu Leu Arg Ile Tyr Arg Asp Asn Lys Thr Ile Asn Ser Glu Asn Leu
210 215 220

His Ile Ala Leu Tyr Leu Tyr Thr Thr
225 230

<210> 4

<211> 233

<212> PRT

<213> staphylococcus sp.

- <400> 4
ser Glu Lys Ser Glu Glu Ile Ash Glu i%s Asp Leu Arg Lys Lys Ser
1
Gly Thr Ala Leu Gly Asn Leu Lys GIn Ile Tyr Tyr Tyr
20 25 30

Asn Glu Lys Ala Lys Thr Glu Asn Lys Glu Ser His Asp GIn Phe Leu
35 40 45

Gln ?gs Thr Ile Leu Phe %gs Gly Phe Pha Thr égp His Sser Trp Tyr

Asn Asp Leu Leu val Asp Phe Asp Ser Lys Asp Ile val Asp Lys Tyr
65 70 75 80

Glu Leu Gln

Lys Gly Lys Lys \é?'t Asp Leu Tyr Gly g;l)a Tyr Tyr Gly Tyr S}n Cys




145 150 155 160 Arg Tyr Leu Gn G u Lys Tyr Asn Leu Tyr Asn Ser Asp Val Phe
Asp 165 170 175 Ay Lys Val Gn Arg Gy Leu Ile Val Phe %!s Th&m&r Thr
Gu Pro 180 185 190 Ser Val Asn Tyr Asp Leu Phe Ay Al & Tyr Ser
Asn Thr YO%03W314305 Leu Leu Arg lie Tyr Arg Asp Asn Lys FPSH/SEPHOISY, Ser
Gy Asn net 210 215 220 H S lle Asp Ile Tyr Lou Tyr Thr Ser 225 230
<210> 5 <211> 203 <212> PRT <213> S%ﬁfhylococcus sp, <400> 5 Ala Leu His

Lys e -- 510 15 Lys
Hi s s 5?5"*?(“*8&*’*‘%?5"/4?&" ﬂh{)lﬁég@h ef%e e VaLgsThrer 20 25 30 Thr
GIyAs G n Phe Leu Au Asn Thr Leu_Leu r LsAIa Phe Phe 35 40 45 Leu
Leu |L|ee A eL\SAs‘f\ﬁnséFQ Aley gJGMétGWlaY &Eé BReII§ASBer 50 55 60 Lys
Asn Val Asp Tyr Ala lle g Tyr Ala Ala Cys Arg Thr 65 70 75 80

Ala Qea THy LIyrAsG &1yCLys \@h Asw TRh¥ ovalti mroALeu @iy AsnvAl aykeu Lys 85 90 95
Al a Arg 136 Lys Ile Pro 138 Asn Leu Trp IﬂéDIIe (Hy Val Gn Lys 100 105

120 8 A8 pEOIR AF WY, <R IEelRS 1B LB RS Ach Leu Lys

130 135 140 Leu Tyr Asn Ala lle dn Ar Gly Lys Leu Glu Phe Asp Ser Ala Al a
145 ¥80 masLetes@ﬂm@ LOO TV 3ASh BeDdy, mrsgo%p \P@TP%@QH!01188 Al a Ser Lys
Val Ser Tyr Asp LetP3Phe Asp Val A ! ly Asp Phe Prot

Gly Lys val Gin Arg Gly Leu 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
His Ile Asp Ite Tyr Leu Tyr Thr Ser
. 225 230
<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




165 170 175 Qu Lys G n Leu Arg Ile Tyr Ser Asp Asn Lys Thr Leu Ser Thr Gu
180 185 190 His Leu Hs Ile Asp Ile Tyr Leu Tyr Au Ala 195 200 <210> 6
<211> 217 <212> PRT <213> Staphyl ococcus sp. <400> 6 GIa¥e U Hs Asp
Lys Ser GMPP¥W2Hr Asp LeU Ala Leu Ala Asn 1 5 10 15 APSTREOZHIB g n Tyr
Asn H's Pro Phe Ile Lys Qu Asn Ile Lys Ser 20 25 30 Asp Au Ile Ser Gy
Qu Lys Asp Leu Ile Phe Arg Asn G n Ay Asp 35 40 45 Ser Gy ASn Asp Leu
Arg-Val Lys Phe Ala Thr Ala Asp Leu Ala G n 50 55 60 Lys Phe Lys Asn Lys
Asn \alla 58P Lys evalyser@Tyr Msp Bar PRae\spyyalTynia @% A¢p Phe §0o Lys Cys du Lys
Ille Ser AU Asn Tit6Ser Qu cys Led™yr dy Ay 85189 95 Thr Th r- - Leu
- Asn- = - Lys i oPAV-TRH| 100 105 110 Asn
val _T‘?%%r\?g Gigpilﬁ)é @'Lﬂigég%ﬁ%%%é%gﬁr\h%seth e %%Tﬁ‘??%m 115 120 125 Asn
Lys Lys Asn Val Thr Leu Adn Gu Leu Asp Ile Lys Ile Arg Lys 130 135 140
e L'ES B4 %\%ﬁeyésmlﬂ%%' 5&?%“‘@ 13 ys Asp Ser Gu lie Ser 145 150

155 160 Lys y Leu lle GQu e Asp Met Lys Thr Pro Arg Asp Tyr Ser Phe
165 170 175 Asp Ile Tyr Asp Leu Lys Ay GQu Asn Asp Tyr Qu Ile Asp Lys Ile
180 130290 Tyr G u Asp Asn Lys Thr Leu Lys Ser Asp Asp Ile Ser His Ile Asp
195 2%%_g0§ al Asn Leu Tyr Thr Lys Lys Lys Val 210 215 <210> 7 WD
03/ 00%143 431> 233

<212> PRT

<213> staphylococcus sp.

<400> 6

Glu Asp Leu His ?sp Lys Ser Glu Leu Ihr Asp Leu Ala Leu éga Asn
1 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

Lys Ile Tyr Tyr Lys
155 160

" Ile Leu Ser Asp Lys Tyr
145 150

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




<212> PRT <213> staphyl ococcus sp. <400> 7 8 6 Decenber 2005

'PCTI SE02/ 01188 Ser Qu Lys Ser Qu QQu Ile Asn Qu Lys Asp Leu @{ Lys Lys
Ser 15 10 15 Gu Leu G n Arg Asn Ala Leu Ser Asn Leu A} e%?%?%og Tyr Tyr
Tyr 20 25¥Q83MRI3c1y Lys Ala Ile Thr Qu Asn Lys G u Ser PAIFESYPLISE h phe
Leu 35 40 45 A u Asn Thr Leu Leu Phe Lys Ay Phe Phe Thr Ay H's Pro Trp
Tyr. 50 55 60 Asn Asp Leu LeU Val Asp ¢eu Ay Ser Lys Asp Ala Thr Asn Lys
Tyr  &m1%40 83 80 Lys Ay Lys Lys Val Asp Leu Tyr Ay Ala Tyr Tyr Gy Tyr
Gn Cys_ 8590 95 Ala Gy @y Thr Pro Asn Lys Thr Ala cys Met Tyr Ay Gy
Val TR#L2>10%®T105 110 Leu His Asp Asn Asn Arg Leu Thr Gu G u Lys Lys Val :
Pro | Le38snseadhyickePcdLepley Trp Ile Asp Gy Lys Gn Thr Thr Val Pro Ile
Asp Lys Val Lys 130 135 140 Thr Ser Lys Lys Gu Val Thr val Gn Gu LeU
Asp Ley G n Ala Arg 145 150 155 160 Hi's Tyr Leu Hs Ay Lys Phe Ay Leu
Tyr ASH9%er” Asp Ser Phe @y 165 170 175 Ay Lys Val Gn Arg Gy Leu Ile
Val Pog s 8T se18d1uG e B8 613805185 190 AHY 1 )ALySaerTyr Asp Leu Phe
Asp Ata Gn Gy @B Tyr Pro Asp Thrip 195 200 205 Lea5Leu Arg Ile Tyr Arg

r

' L hr 11 L 2 .. 215 220 His I L T
ﬁzg %,5'{}1 JF%I? G$Hré\592§5f"b\s GSLeeru (Sgeiy g\gﬁnLeueHrg ijr(i) Ile “%51“ TyrQ Tylr'S e Asp Leu Tyr

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 .



