WO 03/ 002143 PCT/ SE02/ 01188 1 A NOVEL ENG NEERED SUPERANTI GEN FOR HUVAN
THERAPY BACKGROUND OF THE | NVENTION Field of the Invention [0001] The

pr esent irwsra?},b&q“r elates to the field of inmunology and prekkdHiidsd Ve

di seases, such as cancer. 5 Mire particularly, it relates to conpositions
and net hods of use, wherein the conpositigons conprise superantigens that
have been nodified to reduce seroreactivity. Related Art [0002]
Superantigens (SAg's) constitute a group of bacte- 10 rial and viral
proteins that are extrenely efficient in activating a |large fraction of
the T-cell population. Superantigens bind directly to the major

hi st oconpati- bilifyNeHkhl ENCINEERER FHBERANELHGENpFERe SFMAN THERAEY  the
superanti gens bind unprocessed outside the antigen 15 bi ndi ng groove on the
MHC class Il nol ecul es, thereby _avoiding nost of the polynorphismin the
conventi onal %‘W%%mﬂ? il n'EHgi:E%‘.’EbFFFéO chani sm of bi ndi ng depends on

t he superanti getelbi nolf nghé ordhendieel | receptor (TCR) in the V(3 chain,

i nstead of bi ndj taq.t he h var.i : f T-ge r ecept or
(TCR). [0003] q‘épg%hyﬁrohceoc%ra‘%@egﬁﬁ é%‘%gl)l(ﬁncég( S %%et% o%nf%%%%sgfgr oup of
super ant i gens, invutoYegiarand ehot W erautrerdlserses unsttlonaé Papagenr gi ou et
al., 2000)= T r be; j 0L sQni

Foxi ¢ shotk syre 20 drona T i Rlinans. - T0004] Aonors SAc: Based ungrmoas

t her apeuti c appf deeh WRerdEenthRevePERRI § HP1$ HeCERf tYant PP ERR hbAEIBf
solid tunors.chdt Witd 28Seahdd Bl &g af dBr&fuddesd AvHEL-SYSi e by

i ncor porati ng thf Fa art of a tunor-specific nono 30 clonal antibody and
a T-cell acti V3 &Hif ﬁéﬁrn a single reconbinant fusion protein. Fab-SAg
prot ei ns bound002] t Wserail Sy@an (SAQEEr ShAgactuvatedgcytptokilsadeeel |'s

medi at ed. 651 ol SRl 1Y EABLC ST W ST ohe ra P, SIS D1 TRG e Tk €l

activating a large fraction of the T-cell population.

Superantigensg bind directly to the major histocompati-
bility complex (MHC) without being processed. In fact,
the superantigens bind unprocessed outside the antigen-
15 binding 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 VB 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
has 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



2 addition, activated T-cells produce tunoricidal and pro- inflanmatory

cyt oki nes counteracting the problens of tunor heterogeneity, and

macr onol ewd @roozas ake, respec- tively. 5 [0005] Superanti gearT/SEagediss unor

t herapeuti cs have had some success, however, one clinical problemthat
needs to be addressed is the activation of the systemc i mune system
Fusion proteins with wildtype SEA have beén investigated in clinical
trials of colqr |._an an C tihG _canc Al t.al ., A . Even
t hough encou?gggﬁgopés%F?%Vﬁé%g'gﬁ%&%ﬁgdPrpgkfgafﬁgﬁ%qﬁgggabggﬁ'%%b§erved.
Firstly, the pnédaomanesyveyyokdxies. cBansrdbyt ingr &her pevderishodi es

agai nst the s Nt i : i I congl n

20di 11 on, £ he By 1B ey e i unogen & TRy SorE Tobenad yel s of
thera- py wastéWPyYpossible in a limted nunber of patients. [0006] Until

the preseny iﬂKﬂB*!0Bupgﬁgnbigéﬁ—bagéapE@&or%@h@rd@é@tﬁb@ihhﬂ@-hEHe present
invention is the first to ify a supe%intngg resul.ting. in decreased
P t

seroreac 20 t PPy SHCEERSPet &ONEN “Sup&FHanti-gén PreRyem fiet fré9Sor esent
invention i s mrovek addraeaecdbVisotidie BritefraSunmpyf ahet ke stawert iiamun@007]

The foregoi ng_ha ut Li ned_rat her .br oadl he .fea- re nd.techni cal
advant ages ofSyﬁge%?eggﬁ?ophgéﬁtﬁéﬁs %gtﬁhaéﬁ gﬁ%thﬁAt g%ﬁé al I ed
descri ption ofinvhetigesrti an chaniftelll dwsadey offe chodrecteddenst ped.-

Addi ti onaj, feascbynes -and advantages of: the 1 nventi o I e gescribed
herei naf ter whi ch ?Of%\thg sd%jgct%%f the cl'ai ns %f.the, invention. It
shoul d be appPBEPHFediBy tREYE LskWEIred oPkadnethe LdME tRfdONEhE3¢ENEEFH on

and speci fic ephegihveent rdirgt16],058d PRYBaReLr eadi gyt ikldxsed azcarasi,s for
nodi fying or de |gn|H? othgr structures f%h.carryln% qQut the s
pur poses of t RESHPERERT SERENGH. PE1ERGUPEaPEgBE HE5MS e@ byt hose
skilled in theaattntbatmasiechheqdiogdhentodbleansthuatidind oty bk gepart from
the spirit ang scope of.__the invention _as set _forth i.n th ppended cl ai ns.
The hovel® T oabaF ol Rt IR APgeReE TR B3 OBE ERRFACER CYELetoPy trse

py was only possible in a limited number of patients.

[0006] Until 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
present 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 modifying
or designing other structures for carrying out the same
purposes of the present invention. It should also be
realised by thoge 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



WO 03/ 002143 PCT/ SE02/ 01188 3 the invention, both as to its organi sation
and net hod of operation, together with further objects and advant ages

wi |l be beaid@rormngerstood fromthe foll owi ng description p#&Eigonssdered
in connection with the acconpanying 5 figures. It is to be expressly
under st ood, however, that each of the figures is provided for the purpose
of illu- stration and description only andis not intended as a definition

of the limts the present entlon 0008] In the esent invention, it
is provided a g‘&nﬁﬁ}ve 198 e 86 Pesit %Sbé?éjﬁé‘ﬂléﬁ s'LL‘P%e “&éﬁlo ®fan’
antibody noi epgrashenei moglaeh&urpezrlam |fgemh|esf abb@wttsl e sidyemntaaid gen
conpr|3|ng re 'ETSbA E S|te and

ian A i b|nd|n
regions B to &t EFniPRE ﬁéuﬁgﬁ58%% o rOWH& g PWlngie %Crlptl ¢ t he
DNA sequence wbenlEonsgdeged He @@p@ﬁ@mupgeW1¢® Shies eicogmpeinyd richat  no nore

than 15 ard “Oﬁi‘%h?e%es':c@“% (2 %g'e%g)rx'_és%'i‘?l L8Rk %%@o‘ﬁ' tho gfékzg fer ey am no

aci ds, suc the substituted sup gen as reduce roreact|V|ty
conpared to t Backupér thenfigewes: 4m WACTRJEE LOTdEhey BErPase Werdilmt he

anti 20 body BRigktYohSandf Wlelschrep@tBnadhihodndon amktotik@lemleascyl e
bi ndi ng antlbgﬁg acgtive fragggn; whi ch IS directed against a
cancer - associ dReELPRs Gt tP3EEUPE. CERaRFSSEES JEVERSd Nt i gens

i ncl ude, but §088not Thi Ahtedrktecat 3h&ehyh0ﬁoc¢al1enpeb®td&una(85hgua
Streptocqﬁf g%éogenes 25 .exoto a_Staph ococc aur eus
dr

t
shock- synt dr BRESL SRMRTEFASH. 1) PR cbPian SEpee AR ooy ens DX STty Sve
and a streptooodesly, swbem&nmlgén @S@AyantnggpeasfaclownﬁodﬁnewM$erbhe

st aphyl ococca o] e t QX S
staphylococca%ngg g%o%%@'gls %%%éb%s FO%%QE Iﬁ%gpgbgépg en%’gé%ents t he
am no acid re?ﬁau@ln§é§9tﬁéﬁ§rlﬁﬂﬁegﬁﬁﬁonstﬁ Fefeicadimee the &apet from

the group conghgt ikagvet 2Qasél112%01&6u1ts3 and 264 DMA ée%_ru@a'n%% cod-
contenpl at ed that reglgp C may conprise sub ti 35t |ons n no nore than

15 ani no i d1PgsifdtesReTRESET2LHBIER &fi & Sﬁa&%@ th@ﬁe%“}%eac. d

resi due posi-than 15 amino acid residues in region A are replaced with
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 body 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 include, 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] In 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



tions of 79, 81, 83 and 84. Yet further, region E may WD 03/002143

PCT/ SE02/ 01188 4 conprise substitutions of no nore than 15 amno acid

resi dues, wioo3wizi@h a substitution may occur at am no aci d PaTesodOEI8pOSi ti on
227. [0010] In another enbodi nent of the present invention, it 5 is

provi ded a conjugate conprising a bacterial superanti- gen and an anti body
nmoi ety, wherein the superantigen is a low4iter superantigen conprising

regions Ato I, i A.is _a TCR bindin ite, reqi Bto E
deter- mne tﬁgmggrllglgngsqlﬁ%t%&téloggs O;EI nr?nimg%ﬁl gsh;%lnaﬁg taé}%gné)m%r?g 0 acid
sequence of thesdédpesantingemiich sulssbistditedion meat oaspmerte arhiaye B8 ighi no
aci d residues, La;Kegi QRBrale opepl aced with different amno acids, such
that the sub- stituted superantigen has reduced seroreactivity conpared to

the superanti 0} r ofnBRERRE BEPQELIGBY; C4n&hehBreissEs IIWET A b ody
moi ety is =z fukl phergtkdant ideedyigen carympetikehgmel ecldie Middigigpeantidiody
active fragnent, which is dﬁ?réﬁg’t ed ,agai nst a cancer-associ ated cel|l

y

surface strucIePurdd apedffit ML FEYam" G T &dd ST FOLESBhs S n
region B to be iepl adcedrmaypheaselieetedcmpahstihe agroupr20 Zcarsist iwig of 34,

35, 3940 ety 405,05 and 49, L O0LLL Another. enhod menl, of dhe.
present inventron, pio-vides a conj tigate conprising a bacteri a

superanti gen mang &heahtindody toi ¥HE, clkeseild tied esypesantangertliss amindcow
titer supey a”hbﬂg” seOURh- B e %%eéah?&igen""&'sﬂ?éu%%t&%t@a Ad $£HacICR
bi nding site, and regions B to E detér- mné€ the hinding to MHC class 11
nol ecul es; an8°t RETgnithen a6 @anddguerde srsiREesuper FIFEGGEh B $%8ubst i t ut ed

pr}hat tno n@églbbga av&talgaa%f@&ieﬁltr a&ig@ll@g%ciiasr,e@ugm Crane ﬂk@plsiﬂ;ﬁd Wi th
| eren am no,acl , SucC that t SupD- tituted s per,antl en as
educed ser or BRtELYELy SHBRBAPEGIF0 Defe PEGHEFSN BEGET LS WiV c I TP e
derived; and wbetakensubkeaantigeadyf rom ehychs ia iy lddrdrngidy amid bdyredm any

other olgcul el 990 [ty Aol ve a0l L £ty df silpd anaiet
cancer i s sel ethed frcdmcule binding antibody active fragment, which is

directed 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 ig 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 reduced 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 consisting of lung, breast, colon, kidney,

pancreatic, ovarian, stomach, cervix and prostate cancer.



the group consisting of lung, breast, colon, kidney, pancreatic, ovarian,
stomach, cervix and prostate cancer. WO 03/002143 PCT/ SE02/01188 5 The

am no aci wgemoghue positions in region Cto be replaced ag/swbetciged from
the group consisting of 74, 75, 78, 79, 81, 83 and 84. [0012] Exanples of

superantigens include, but are not 5 limted to staphyl ococcal enterotoxin
(SE), a Strepto- coccus pyogenes exotoxinXSPE), a Staphylococcus aureus

t oxi ¢ shock- aﬁ,ﬁom ated toxin %TS%‘I;]- 1)p, tst r ept.ococcal ;Pi % ni ¢ exot oxin
(SME) and a streptBeBtcariSupEraitie- PEATESER) 11 A S§3E8 odi ment s,
t he staphyl ocoepabctl emeereflexitred £remaphyl grocpalcoastietdatnoxiof A4, SEA) or

st aphyl ococcal7 nt7§rot7(§X| rélE %%Elg)nb [;@013] In specific enbodinments, the
conj ugat e nay Fu i Sé substitutions of no nore than 15 am no acid

resi dues in rH#$lah AExarmglgsbmfl supevastiigenggiionladgay b1 @&euncst t he
am no aC'QSre§hﬁH@eHO%bt%%%§h oc%%ca§4en%érot%§§an8%94 aejtddpddier, the

conj ugate nay conprise sub- itutigons of no nore tha 15 ami no aci d
residues in FEGFHS Eyoﬁﬁ”@SpﬁP‘ﬂt@Bﬂlélr | (P PEY heasr?d?ﬂh%th%%fs BT E  may

occur at anm ngogebdsheskduaespesiatiedn td3Zin 28sE8014], lh sa deptidkesccsneci fic
enbodi ment, the_con ate ise the SEE am no aci.d se e

i ncl udi ng themlgﬁggbll ufeiX(S)lrré’%Fl ) ReET2 §5FEPIRIPRCART S %l@f’% K83S,
K84S and D2278enr (5ba)SEEnamipea iddicd embgdemeat si, nd:lh@dlsrt@pﬂﬁfécslmstaﬂi utions

of R2OG1]t 1Ten§é%gEo§§%Klszétgéggﬂo%%%galK%%ﬁer%ﬁ §A%D%~Q%%%ﬁ

further e con- Sequence of” SEQ | D
NO 2. [0015] staphiitheccefbeditmartoxinh& d6FElgate may conprise an

anti body noi e;omsforngggghgflguemg%ﬂnbmgedthg B8 uégtFa%aV%
Specific Fab Tragments nmay include C21 8 [ 0016 Yet further

the conj ugat eCREYTAFSo Sé@ﬁﬁliit%lé?nsc?tfok’ion@or§u6ll?a€s 315nta§P1néM@|Cﬁ In
speci fic enbogkpealhiss ihheecgnber heukine issiblskd tak i@dnderiny atdaiert e mesf

havi ng 15 occur at the amino acid residue 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
gubstitutions of R20G, N21T, 824G, R27K, K79E, KS81E,
K83S, K84S and D227S or the SEE amino acid sequence
including the substitutions of R20G, N21T, 524G, R27K,

25 K79E, K81E, K83S, K84S and D227A. Yet further, the con-
jugate may comprise the amino acid sequence of SEQ ID
NO: 2.

[0015] In further embodiments, the conjugate may comprise
an antibody moiety, for example, but not limited to the

30 Fab fragment. Specific Fab fragments may include C215Fab
or 5T4Fab.

[0016] Yet further, the conjugate may also comprise a
cytokine, such as interleukin. In specific embodiments,
the interleukin is IL2 or a derivative thereof having

35 essentially the same biological activity of native IL2.
[0017] Another embodiment comprises a conjugate compris-

ing a bacterial superantigen and an antibody moiety,



35 essentially the same biological activity of native IL2. [0017] Another
enbodi nent conprises a conjugate conpris- ing a bacterial superantigen and
an anti bogho e3moeilsy, WO 03/002143 PCT/ SE02/ 01188 6 wher ei rpdifazosdpgs ant i gen
is alowtiter superantigen conprising regions Ato E, which region Ais a
TCR bind- ing site, and regions Bto E determne the binding to MHC cl ass
Il nol ecul es; and the am no acid sequencefbf the 5 superantigen i's
substituted so,that n% nmore_than 15 am.n dues in region D are

opl aced w thUBEPESPoRTe SUPRORRETgE R SA0R TRY: e s HUE AR g n
superanti gen hewpriedugedegermseactiovEl y wbornparedgibo #he ss@pdCRnoigen from

which it is d?th%ﬁteQ”Q Wh%rgﬁ%n%h% %BtEbQQXe ﬁ%%ytE% %@;&élko aﬁﬁiﬂ i

anti body or an Fecll e binding anti- bo active
directed agai ARS8 éanderlecasdssei andd @@Iﬁméﬁpfé§édsﬁﬁ@@@@ﬁ@ ofhé&heni no

aci d resi dye sggékbh@agehn1gegug@t@th@eaesbe@ha@egoa&@r%eh%%hedsf%ﬁﬁkm;he
group consistin , 189 and_190. 15 [0018] I.n_another enbodi nent,

it is provide@® cGﬁF&SH?@ lEoﬁﬁEF?PnB r6aCER PSR WpdtaniifereRtd an

anti body noi amynov\/aeﬁdsn tglaehs uneltarnhegeublss:lault@w tsulp%ﬁ:asllmgren aplsi gen
conpr|5|ng re | i.ch reglon

é Sexro CL.l cO ENE ESR ndEn tSlte an
regions B to 898 ni-ne Fﬁg S.H& Y0PRAGHOMIE EPEsSPF &9 e hd t he
amino acid swhdehcetofist Hersupdr;anndgehersisubiti totedosly mbaktyo isnere

than 15 am no aﬁhdééﬁgng%itl%o 9959”a E%h%%p B ectd Mil L aLent. am no

aci ds, suc Rt titute as reduced seroreactivity
conpared to th@dYSa§G9§ﬁaﬁFﬁ§@ﬁnﬁno &ﬁhchslﬁl¢§cﬂéﬁ|@Qéln§ﬁdawﬁéﬁ§ﬁﬁ -t he

anti body woleagsbglatéalbeh@nghafaaélQ@Qﬁc@ﬁr@nyTg%hahlnguh%qal%e%u@@bng
anti body active fragnent is directed_against a cancer-associ ated

cel | surface BPPGELOPG &1 FﬁgéﬁchfFe QﬁbS&PﬁéﬁFg PRE SEAFRYEGCECCR entero
30 toxin is staphylrocpceahsestengt oXi nsh, ( $84) Q89stamhw9@- coccal
onierot o4 EothE) AL %yl AR 00 [ ep ucpimeR i L bstgien £ 1
225 and 227. comprising a bacterial superantigen and an antibody
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-
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 acids, 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 is
directed against a cancer-associated cell surface struc-
ture. In specific embodiments the staphylococcal entero-
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] In a specific embodiment, the conjugate further
35 comprises substitutions of no more than 15 amino acid

residues in region A. Specifically, the substitutions in



[0019] In a specific enbodinent, the conjugate further 35 conprises
substitutions of no nore than 15 amno acid residues in region A

Speci fi caWgyz/dobassubstitutions in WO 03/ 002143 PCT/ SE02/ Gkh®Fo2/6118€91 on A
may occur at the am no acid residue positions of 20, 21, 24, 27, 173 and
204. [0020] In another specific enbodi nent, the conjugate fur- ther
conprises substitutions of no nore than 1% amno 5 acid residues in region
B in which the substitutions may occur at the amino acid residue positions
of 34, 35, 39regign A meypocgyr At Shg A9inpopgip vesifye pesitipas of

conj ugate may200npni, se4subst i tys thangoaf no nore than 15 am no acid

residues in regi C. 10 ecifically, th ubstitutions in region C
occurs at the ;ﬁﬁﬂo agiBHPEEFHUEPES§FgFoﬁ@g8alyiP£75%h?8Foﬁéyg§g? %ﬁr'and
84. Al so, thetken vgapbeirey bubshétutdops o€ swbsbire tthisinon$ emimo nore

than 15 amg no I.d_resi S.in_regian LR whi t I t.utio y
occur at the g%ﬁﬁorggﬁgﬂ%%S1be§F§ggﬂp§S?pigﬁ§W®T%?§7EE%§§3§%§EE%ﬁHQ%§g?
[0022] I n ot hercypeeif tbeeppddgiomantid residugr peisdédoas gfardacedt.i 3,
conposi tion cg@prigi nga yherapedhiycably effective anpunt of a conjugate,
wherein said conjugate conprises a bacterial superantigen and_an anti body
20 noi ety, whéi03ih tﬁ@tsﬁls}ggaﬁ?irgéhei §oRJNgRtE ey SOPerisgnergefitu-
conpri si ggt regﬁgﬁtg At @oE;nﬁ%ibgﬁhghegizsoarrAnkﬁsHS@ildT@letiildﬁh@isilﬁgns:ﬁeg,ioanct. )
regi ons 0 eterm ind- ing to .cl ass , ecul es; .and the
am no aci'd’ s§8§8ﬁ%§Céﬁﬁyhe%gﬁpéPQﬁFﬁgE%1P§Ss&E%FF?HF@HQSEQ9%£§I%F Shor e
than 15 am noaathtd sedidduwesiidner @gisaniCnar efr ggl,aced ™a&i,t vodi fefler &3t am no
aci ds, such that e titute nti_ge e .ser dVvity
conpared to tﬁgd égpeéggﬁrgéﬁef§8ﬁﬁ§ﬁ§§% &?9i§u g%ﬁ%éggﬁgﬁaiﬁkgéggﬁhthe
anti body noi etytiong bdl hol ewgehthan Bodpméncanyict Fes ig@iesplise wegdeimdi ng
antibody actiye fLagmeRh, ¥Rl Glipiss i tikiefledadddicisl: atCAMELLIATRPGAEd
cell surface struc- ture. Specifically, the amno acid residue positions in
regi on Ctd b&epéprgce@siitdcssl et éd 7 r 488 hé 8gr 686 dSN-

[0022] In other specific embodiment, it is provided a

pharmaceutical composition comprising a therapeutically
effective amount of a conjugate, wherein said conjugate
comprises a bacterial superantigen and an antibody

20 moiety, wherein the superantigen is a low titer super-
antigen comprising regions A to E, which region A is a
TCR binding site, and regions B to E determine the bind-
ing to MHC class II molecules; and the amino acid
sequence of the superantigen is substituted so that no

25 more than 15 amino acid residues in region C are replaced
with different amino acids, such that the substituted
superantigen has reduced seroreactivity compared to the
superantigen from which it is derived; and wherein the
antibody moiety is a full length antibody or any other

30 molecule binding antibody active fragment, which is
directed against a cancer-associated cell surface struc-
ture. Specifically, the amino acid residue positions in
region C to be replaced are selected from the group con-
gisting 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



sisting of 74, 75, 78, 79, 81, 83 and 84. 35 [0023] In further enbodi nents,
t he pharnaceutical conpo- sition may conprise a conjugate conpri sing
substi t ut wans/00of#3no nore than 15 am no acid residues in rrEgisEo2/41188n WO
03/ 002143 PCT/ SE02/01188 8 which the substitutions in region A occur at
the amno acid residue positions of 20, 21, 24, 27, 173 and 204. Yet
further, the pharmaceutical conposition mefy aIso conprise substitutions of

o more than ga;a DRCAG S kesldyes L Ledlan Ao SRecid Sald ey

substitution amno pOS|t|on
[0024] 1In speecﬁdcreﬁbddenpwsstlph@ pﬁa@@ac@&blééh edm %ﬁiyaﬂdoﬂcwhy

comprise a CoRLHOR,EHRPN kelngrbfaSEh: saane el ditaquenes (35Q |0 NO 1D
NO 7) as wel Itional substitutions of R20G., N21T,, S24G

R27K, K79E, KBTErlR83SUbﬁ84SU5ﬁ6’n§2?’fsno rogssEhan dformEmss g&did i ¢

enmbodi ments tmesmtt@eeaeeut:te@ebn eQMERsichifaikaTay, , C e s ddie usHlbrani no acid
sequence ( SE wel,l as t.he additional ubstlt ions 15

of R20G N21T0fs§&%l°ﬁ2¥|<map<7g€ a%sfﬁ‘lnﬁs%l EXS NG BESTA Vet F Ur t her
t he phar naceu{0024d] cmnpepebudmccemboﬁnmeessa c@ei@@akeekhatuhai Khmvanlno

acid sequence Lie rlggoéﬁko U§%~%h%£ﬁ§§%- t %%ﬁpents, t he
ol e Y,

E
phar maceu- |ca§ conp S tr5h conprlse exanpl e
a Fab fragnenamlﬁpe@pﬁdcabmyenpﬁe (B&Q flDadiPentlD N@’CZTSEGbVUﬂJSFﬁFéﬁmiThe

phar maceuld cal,agouReskh! HERY cublEeh CRHRI, S A 10 kI RISHEh @Rmn
interleukin. The interleukin may or a derivative thereof having 25

essentially tﬁ@1§an§8ﬁﬁol5§ﬁ§aﬁn§cﬁﬁﬁﬁ§y -of native IL2. [0027] Another

enmbodi ment of [¢oas] pr eseBhokR¥eNtd eelfllecleu@eememt heteOofoHar@Rldeng icRicer
in a manmmal by acti- vation of t ne 3%1 fem.of sai.d mammal con@%kglng
i

adnlnlsterlngCngggﬁﬁlﬁﬁnﬁQW‘QOFWEFEE NS AV 55
conj ugat e, whepeND :sabdNoenj7ygaltse wedIplaiss ehe adibctiemiadl ssiperianttigers and

an anti bady mi-eky o MgLly) <bie, SUBSANKAR) Kk, R, HaRGIANT 08N

conpri si ng
D227A. Yet further, the pharmaceutical composition com-

prises a conjugate 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
igs 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 said 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



regions Ato E, which region Ais a TCR binding site, and regions Bto E
determ ne the binding to MHC class Il 35 nol ecul es; and the am no acid
sequence @wo ¢3wez@eperanti- gen is substituted so that no rpgesEobansdd am no
acid residues inregion C are replaced with different am no WO 03/ 002143
PCT/ SE02/ 01188 9 acids, such that the substituted superantigen has reduced
seroreactivity conpared to the superantigeh fromwhich it 1is derived; and

wherein the antlbody noi, e ul | Ien t ant i bod ot he
mol ecul e bi ndPRgS&Ent SHEY t%“”‘&ct %\?e Ué%’?]? qeébﬁéds @Wd
cancer - assoce@&e@fe@ejtllviwyf aLpPRade tHdy &h&)@ﬂﬁmmfgsial‘mj’m wmaﬂmdse; but
are not I|mtedtolun sth colon ypancr atlc rlan

St 5{1 Y e i céﬁq

stomach, cervix gﬁgl - peCI e Yari no aC| Yl resi due
positions in lengsgi @mt@btodyb@rr @piya©¢d|1ea£r eloslelcedieedbmdamg e tgremdy con-

sisting ofs Mecfivel $rabhertl, 1AM S ALMER b il Nelealtad ment <,

region A may al'so conprise_ substitutions £am no acid
resi dues, in a®sceHatiss s§ddt istnbeess W%te t Fxea e &ff Farsesue 15

positions of 20.12ke,24but2brel BraNd rd@4d A QudLoitddst ML IIH L her
conprise substituti ons of no nore than 15 ani no aC| d residue

Speci fically, k4 dg8Hst PPRGTERTIC: CYGHIATE S e ar SaRYHG f(ﬂdcsj St
position 227. th@erQOlﬂp@ﬁtfﬁdMﬂyqoﬁjHel senitriee aSHER adﬁ'sﬁmlm:ipbgsﬁmmmar( SEQ

20 ID NO_.ID NO .7 wel | as d|t|onl u tut| ns of R20 N21T,
S24G, RRTK K‘F&El%%ﬁEtngfS eﬁé’f’ac Shd D CSC %s &S RSB S rR20G
N21T, S24G R2IKLink7oE, 7K81E5,KFIS, 7I984$1an($3D212173A.84Yet further, the con-
jugate has th Ci f. | D 2 |_EFE

| ug F‘%(%% E\ fﬁr’%ﬁ%%%g%m%ﬁ@s ioh A grp Rai oD%%erfJxPE

THE DRAW NGS owi ng draw ngs 'f orm part the prese
speci fication Salﬁét&rtéltll@éﬂl%@édntooﬂmﬁ frdand difo esitimg écicemes ifugshects of

the present i QzYﬁ'&H Q'Pl—e Bﬂl%s't'l\(:%%tl'o@& d&e)ﬁrb%tb%tﬂeeranﬁ@ﬂﬁraﬁctl@dce@id@ erence
to one or_nore drawi ngs i n _conbination with the detail ed

descrip- % onp8f51§ﬂé’é‘|sf |°clf efpodilmerttls Priesétederdidy. Also, region 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 SEE amino acid sequence (SEQ
20 ID NO: ID NO: 7) as well as the additional substitutions
of R20G, N21T, S24G, R27K, K79E, K81lE, K838, K848 and
D2278 or the substitutions of R20G, N21T, S24G, R27K,
K79E, K81E, K83S, K84S and D227A. Yet further, the con-
jugate has the amino acid sequence of SEQ ID NO: 1.
25 BRIEF DESCRIPTION OF THE DRAWINGS
[0029] The following drawings form part of the present

specification and are included to further demonstrate
certain aspects of the present invention. The invention
may be better understood by reference to one or more of
30 these drawings in combination with the detailed descrip-
tion of specific embodiments presented herein.
[0030] FIG. 1 shows peptide fragments recognized by human
anti-SEA that were identified from a pepsin-digest of
SEA/E-18 eluted from an anti-SEA column. The fragments
35 were identified both before and after purification using
reversed phase HPLC coupled to a mass spectrometer (MS).

Fragments found in the digest at the same retention time



[0030] FIG 1 shows peptide fragnents recogni zed by human anti- SEA t hat
were identified froma pepsin-digest of SEA/E-18 eluted froman anti-SEA
colum. THhe droegients 35 were identified both before and agideopwiisgi cati on
using reversed phase HPLC coupled to a nass spectroneter (MS). Fragnents
found in the digest at the sane retention tinme W 03/002143 PCT/ SEO2/ 01188
10 both before and after affi nity purifica®bion were consi- dered as

positives. i seve i f.ferent ptldes |dent|f|ed

di spl ayed as (I%O%‘ lf’??é’ ﬁ"?éit 5&% &nsle?@ué’h%é%?l 30

Char act er s i nderghi agsr slrtdrvw e V\:hl ch resi- dues have been altered in
SEA/ E- 120 co %%I Bl Ge tur, e

al i gnnent of W? é%Htlljlse[eg’% dl ?feh% ons rué’?etr%g%t:ie%%ar a-
tive conputer dﬁt@@élay‘@ﬁ SEA/lEnw a@lqv@ctt@@ﬁ“@-@l%@ﬁ\l@d sEgueggicorforar e mar ked

with bl acks bo’S@@&/E[ 3633] &'a@ac%elr% Einmihb'hl%' %x%%qli?faﬁ%a%'é IHEM Qfs1SEA,
SEE, SEA/ E-18 .and SEA/ E-1 temyed as |jnes above the alignhnent are

the five diff&Mest heag &%@nAaétﬁ A DWSERYH E-d120 ﬂ@élpe&@& SS9 -
SEA/ E- 120 hol @®03215 F@@34E EkGa Stirsicau®BA Eebiﬁeﬁ@@ebl(lkﬁmféh%cblf SEA,

superi nposed to .S 1SXT, in t he regions of
SEA E-rlrg Chat Gy £ Eﬁ&‘( Ue5s 78 |t%é‘\?%i ?ch?P@gan%t SHENTRFEE ™ [ 0036]
FIG 7 is a Stiinti k:baprumleermdlem of AFRAE (lSPA)Str%tumﬂ neaswredd he

specific gfgglg%]bslﬁ,&? mgﬁ%gl %ttbfl?f:[éciéj%%&% t o C215FabSEA,

C215FabS =120 on biotin conjugated
anti - nouseF( aﬂ)0§3] onFdtrept awi @i muﬁ?Wp@eaeequEemeﬂalliB@me@A &4d SERG. 8B

ilTustrate theggbi |S'EWELQ82§n'BiE‘§E§$/% tllgr@;or ]ﬂ'sbq(éﬁz‘*e@i et qtl%sc'a%ve': lGe 8A
illustrates the cytotoxicit X as neasuyred in superantigen antib

dependent cel PSR SRoPEE: f&é’§a§11f§/§9@@t FEGLIOgE Ashowd tHa é"fhf%c‘é’i ency
of superantigens tt@enedluoen:etﬁtq@rﬂs ik IsEJAw: -aboMdeielsass |1 expressing

ﬁg;gﬁrégs tsﬂkﬁ4fysF§8.tgnlc Cy%%k?ﬁlg %o%g?t(g%ULQa%%HS%u%E%%m%ELe%FS

on to SEA (1SXT, in gray).
[0035] FIG. 6 is the reglons 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 asgsay,
SDCC. All new chimeras lowered their effect in the SDCC
with at least 1llog 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, T21l, G24 and K27

are marked in dark gray, side chains of residues S34,



in a Superantigen dependent cellular cytotoxicity assay, SDCC. Al new
chinmeras lowered their effect in the SDCC wth at |east hog and with as
much as 3Wwesfoes146215FabSEA/ E- 120. 35 [0038] FIG 9 is themddeboisgi agram
of the SEA/E-120 nodel. The side chains of residues &0, T21, &4 and K27
are marked in dark gray, side chains of residues S34, WO 03/002143

PCT/ SE02/ 01188 11 S39, S40, E41, K42, A44l T49, T74 A75, S78, E79, E81,

AT e LA SR R R S R O

marked in |i gBB3gaayl 854[ 6@39nakked it gzagn adideo calejldlsseucfue:reacsadmlfes
ST4FabSEA %59 (SEQ! DT'E‘Qtz 1)52 thgbie %%“ ﬂ'\glr%e&aé%z 1ra%ﬁ12 *}lgi JRy i ne

5T4 anti body and the Conlstan s’'from
Posi ti ons 1-488deschhainnok afﬁéldpl@sﬁtzeangr%ma@k@d gncﬂwghtsgrm DETAI LED

DESCRI PTI GN C@O@bﬂf | NYENTH ON; E0QAOLk hol éc&@agbhﬁeﬁggab%”%Ttl@’a%@%pﬁk' Il ed

in the art t various enb0|ments and fications may be nade to the
i nvention di s&ré38d (BF APs NRpp L) c ¥eitdn t\]iw}iet Néﬁtlab&&é’tatrltﬁg frogmttige scope
and spirit of mubenenyent lawalbbay[ 00d1}nas cused aher elaftisherspeeitd cation,

"a" or "an" a e . As ed herein_in the clains), when
used in conj uﬁ%ﬁf)‘ﬁ &F?ﬁ PR 1&5% @8%?11&“!?9'1 4Eﬁe NRo FFe L1 & "an" may
mean one or npoeithansores-AF2usedcheria B. "another” nmay nean at | east a

second or]bdmr BET%&LEBOﬁ%}sc%E%TtI%E\TmogﬁQ’E@bﬁ " Eﬁfid{'sed herein, refers to an

i mmunogl obu ﬁ blndtoaspe0|f|c
epi tope on an[MMP] geht As ueedihwr abpareah amt ppedykiid legt amdédet entef er

broadly to anyphamynes ohegieerindiend -agent meker 2% thigEs k@M JeMaddD and
| gE. 25 Anti bodies can be intact inmunaoglobulins derived from, natural

sources or fr&m FB&H@V@&WO&G@@@%O&@@ danthd s PRRdICAEHAPe ISHAUWns of
intact i mmnoabgautuﬂg £Toe taet isbedeesnidn spheipr eFethd RvLRLNtADdIAY eXi st

ina varjety giy{orye Lagkuding, f of examph ey Bokyel onal o wann may
mean one or more. As used herein in the claim(s), 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. As 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 antibodies
(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-



30 anti bodi es, nonocl onal antibodies, Fv, Fab and F(ab)2, as well as
single chain antibodi es and humani zed anti bodies (Harlow et al., 1988;
Bird et alwoo3k88@). [0043] The term "antigen" as used her gidr/dg2delks ned as
a nolecule that provokes an i mmune response. This i mmune 35 response nay
i nvol ve anti body production, the activation of specific

i mmunol ogi cal | y-conpetent cells, or both.1An antigen can be derived from

or gani sns, it 03/.002143 .PCT/. SEO / ant

oD oy Rl nhT e iR Re oA S, Oh Jeatba VA S CEIdE ad artlean
realizes thatlyaytes&cﬂh&mbétube,aim&hﬂdeﬂgamﬂMsaﬂ!neaﬂﬂzqmwmhatnaxqcan
serve as anti gens,,EYLLAGLIOLG, 1 A0L0P0S GanIRG dani yad. & 14 0mdecondi nant

e
DNA [0044] The term as uséed-herein i1s as a prgﬁlferatlve
di sease or a merignast anédpleasm FLumrbiermorExampltdgent|asde Hsutdegierabt

limted tag bgggatr%ag%%&mangrgggate cancer, ovarian cancer, cervical
cancer, skin cancer, pancreatic cancer, colorectal cancer, and | ung

cancer . [0045ﬂMWﬁb t SRf TEBR] UGaREeTEs afs ¥FeRe e ins ifefafd@ecadsa ¥ usi on
protein of a puperaBLbEeRe0H gk aﬂt a0fna 1d SlapeT diddersnf USREhad) .

conjugated to an e tibody.or. a. 15 fra of a nt i 0046 The term
"i mrunogeni c" Eﬁﬁur’ré’é A S tk\}"t &< g]g)g r'-h‘ér}lrii:lerTP-l T 'dgﬁ%esdl Subst ance

or a nDIecuIeptbatateV@h@@ean bmmunenresmmm&e del84 Ha ITheartaerm "skeijror

hi st oco |b|I|Eg co %&eat&r %%é' c&%%f%?%%l déff%.gf gf as a

speci fic cluster enes, i‘'ch"éncode evo |onar at ed
cel l surfaceCpnceglns |nvoIved in antigen presentation, mhlch are anong

the nost irmogfoa 81 deper %%ﬂt\\%o%u@a%feoca@pasea Richletiyy 19 a%sfméwc or
VHC-1, functi inly in anti en presentation to CD8 T | ynphocytes.

Class || MC, agra fneipn PFflSPn‘@tlF’o@ mai APPSR diCage P reddtidttorto cod T
| ynphocytes. EOG4BErERe iREMFISRIOIRACHIMRIGat eSERY af tHrii bddy or a

15 fragment of an antibody.
[0046] The term “immunogenic” or “immunogenicity” as
used herein 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 important determinants of histocompa-
tibility. Class I MHC, or MHC-I, function mainly in anti-

25 gen presentation to CD8 T lymphocytes. Class II MHC, or
MHC-II, function mainly in antigen presentation to CD4 T
lymphocytes.
[0048] The term “seroreactive”, “seroreaction” or
“geroreactivity” as used herein is defined as a reaction

30 or action occurring as a result of serum or sera. One
skilled 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.



"seroreactivity" as used herein is defined as a reaction 30 or action
occurring as a result of serumor sera. One skilled in the art realizes
that the werasmonid3sera of a patient or aninmal contains nadwsor/nisg

anti bodies or preforned antibodi es or endogenous anti bodies to a variety
of antigens or nol ecules. Thus, seroreactivity 35 relates to the reaction
of neutralizing antibodies in the serum 1$\ 03/002143 PCT/ SE02/ 01188 13
[ 0049] The te opup n n's gin. f l,ass of
ol eoul o5t hat V40T nufBbe 5 RbEAP oo e tocey | Bop bl iRt B BHEES 1
nmol ecul es andeyd(3s @ordiass of Modeldulesc &pedr §tl§ﬁﬂi1m§|€ata| r%lhsﬁéi &k ivation

S of T-cells %X%Qi%' Y- %&Hd'l(ﬁlg!ﬂ &b Mﬁ{% \él&%@e 1SeHRR S 1 ed %Q@O]v The term
"T-cell receptor” as uSed herein is defined as_a receptor that conS|sts of

a disul fide-| PRR@dNShefelodicter T6CSPROTRI- gty TWaAitdmce téleorao[t%v@%%
express- efl abst freceahls rEpeaRe nds p@xr(’é@_mﬂ@r wst v Hegd Rieafreantts .10 CD3
chai ns. T-celk rryr' g.this Ejry% receptor a oft n_called a: (3
T-cells. An a @éﬁﬁati er} & F&E8pt rﬁﬁepg = aF‘F‘aHFS% fr]f&lél ¢ffains is
expressed CD3detﬁiaes1ula$eta refceptoal ithat| @OHEL sThe dfeemditshdrfbdpeutliicaledy
effective Pgﬁggoﬁglfn%ﬁ %% t?lh ?1 gﬁflgn%ﬂgbtlree o@@u;[!&t Ic?faltn@e express-

phar maceuti ca O- ffective at tre di sease or a
con- dition. [adoej_Z] tTige ceddmmepdirioast 'asor 'CPaRLea &/1tds tlhisaednh'@r@amt refers

to proteifys oppRephides .t hakeditlf eh fhamea chgle 2R 1BNGR JURIRI B
peptide respectively. Variants in thiS sénse are described bel ow and

el sewhere in Phspr §sdded @i:8cToSerd si-nPgr 8AErN@ELNE ToEEPEamEIcs U

changes in thef f\}ﬁ.(i‘ll%.bq_eaﬁﬂ gnaeguensenof i § hexypetast OBY b8 eldse]seetl
t hey may not al tg,r_ amno aci ds encoded by the nucleic 25 acid sequence

Where al terat Pon Ilmted to silent changes of this type a variant
w Il encode a[(ospi i dé“hw' ternt Reheamecaninalidy éffequened as tised é&kerence

pepti de. 1§ha996§siﬁeEQ%e%u%EeE%ea%hgu%%q%%n%%eobhggﬂéﬂﬁuﬁygéfn%émpo-
sition that is effective 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
disclogure in greater detail. For example, changes in the
nucleic acid sequence of the variant may be silent, i.e.,
they may not alter the amino acids encoded by the nucleic
25 acid sequence. Where alterations are limited to silent
changes of this type a variant will encode a peptide with
the same amino acid sequence as the reference peptide.
Changes in the nucleic acid 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 sequences 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



alter the amno acid sequence of a peptide encoded by the 30 reference
nucl ei ¢ acid sequence. Such nucleic acid changes nmay result in am no acid
substi t ut wengooadgi - tions, deletions, fusions and truncatpcansobiishe
pepti de encoded by the reference sequence, as discussed bel ow. Cenerally,
differences in amno acid sequences are limt 35 ed so that the sequences
of the reference and the variant are closély simlar overall and, in many

regions, identi- cal. A varkant and referencg E Ethde nanﬁgyffer in amno
VO 03/ 002143 PEFPSEBINELEE8PY1815cPY TREGefEEShY tikd O8F  mBPELEdBS it ut i ons,
additions, dakekchoss, fﬁas@oasaaddttmnnahtmnas wivhd bhmayp vbeeppeserit i n

any Conblnatlon A Var' g%agagnaliovgrlan r%g ggsgfbe ap%Q% %% %fthe

i nvention tha%ndPPVe foma reference € 'séquénce
shorter than ahpepeideenéet@eqmeneetlguchhas dyféerér&rnaﬂaoreiﬁﬁ@MW@

del eti on. B%gﬁﬁdééa%bg%n% ps@%hgesﬂgrtcg@ LRYENELAN 13lFaQeniRCl udes a

pepti de mhlch tal ns essent |a e sane unction or activity as such
peptide. A vaPREHENRBy &LSH 26 b@ Bi FesMeNPh R ERtEXBAdr dgBEELON -t he ani no

acid resi- duggoghersyhstibhut 8¢ w pBpaieenser ved th%ﬂﬂl%%ﬂ&@%bed anmi no
aci d resi due and sgch substi t ut ed anhno aci,d resi - g&y g@ not be
one encoded byPEhEIGENEt PEPEIEE, VB ST FRFAGRE Fﬁsﬁﬁl Rldwe t of the

am no aC|d r esudgesohSoirnektides ty aubsﬁchupeptgdeupA.oar@emm)na@eaﬂmowhich

t he %gﬁepﬁglﬁgflls fusedhlchh anotherorgnggu gé %%g ﬁ?%@%%u”d to

i ncrease " Ke pep?F eoiffm exanp ene gl ycol),
or (iv) one |dumhlahethebsaddutednahtanangoaeedyedr@If@9@de@Sﬁmy€@ature

peptide, 20 suehngsag;headslisAe aaer BLohY SSBAUSNGRCAr Jhistauence radlich | s

enpl oyed for puritication of the nmature pept Variants nmay be nmade by
nmut agenesi s t BRNMaKe ST MAYl Batnge Pﬁ@sénéﬁéﬁﬁeéytGhﬁuéﬁéﬁ@lgcp@§eraﬁFho
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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 seguence or a seguence

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 teachings herein and

from the art.

The term "biological activity" as used herein

refers to an intrinsic property of a specific molecule,
30 e.g. activation of certain cells or binding to certain

receptors. The definition, as used herein, is primarily

qualitative rather than quantitative.

I. Modification of Superantigens

[0053] The present invention is drawn to modifying super-
35 antigens by lowering their immunogenicity by reducing

their seroreactivity. One sgkilled in the art is cognizant
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property of a specific nolecule, 30 e.g. activation of certain cells or
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[ 0053] The present invention is drawn to nodifying super- 35 antigens by

| owering their inmmnogenicity by reduci ngi5their seroreactivity. One

killed in th t 00 4 PCT/ SE 2/011

et or eact | vi t § PGl SEETE A HEALCROH 161 ol HERCAOTh fth JHETH (P
neutralizing amt ehadigess witthe neeitaal iSgery fartadlHoditedre jpr esentsdxwention is
dravn 10 8 £OBcigal S 1G0MRS G ARG LY and.gertand ag, Ant | body

5 noiety, whereinthe su erant en s ter super- i'gen conpri sing
regions A to Eatehicomprégiiow A i@c%:eﬂ@li mummgltsnige@ eyt are @RVt 0 E

determ ne 4 heinds, | Rl iMHere a3s erardfl 1%5 2 ang; the amng,aci d

sequence of the superantlgen is subsStituted so no 10 nore than 15
amino aci d r eSF#IEST FOMBFIISH TS TSR ORce A rté?plEacé“HU\&il"c Fea¥derdenits hi no

acids, such thak Ui@ldi@'l@' ss.ttlet utzed &té@qroaﬂe,t Hen mededucet serongad i vity

corrpared to the zup nfro S rived;, and wherein the
ant i body moi ety §Ca 6’5}? aé’r?ﬁ SGtHER° fsi*étul e bi ndi ng

ant i body actl \«geqi;ea:g:asera;tﬁ t\him (simples:amhlrgmi efls @gﬁjswitxﬁecﬁarmertmm at ed

el L SurAre RHACTBY Go Ausean oS 034 LThe daol ad o
superantlgens t dre conte usé’in bresént ifiventi on
i ncl ude, but zeplaged Wit eidftf@r@rs:t @mmoomd@i ey dﬂm@ rthHesSHuba
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shock- associ ate toxin a streptococcal, mtogenic exot oxi n ( SME)

and a strept oé6cEde §H@@rra@th1@&@ IFQUsglichoid dfs dauiveady tand alensddt i zes
that the threehediafRABRRAMSIEYCHY s fofl 1t he et iRy, Yipemnti gens

can be Obtalne%hL&png%%uﬁgp ?n J%géén 1bod§ acdtive fragment, which is
directed against a cancer-associated cell surface struc-
ture.
A. Superantigens

[0054] The bacterial superantigens that are contemplated

20 for use in the present invention include, but are not
limited to a staphylococcal enterotoxin (SE), a Strepto-
coccus pyogenes exotoxin (SPE), a Staphylococcus aureus
toxic shock-associated toxin (TSST-1), a 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) . 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.nlm.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-



www. resb.org). Yet further, one skilled in the art can obtain the nucleic
aci d sequences and the am no acid 30 sequences of the above listed

super ant i g@y@oands ot her superanti gens from GenBank PCT/SE02/01188
(http://ww. ncbi.nl mnih.gov/ Genbank/ GenbankSearch. htm ). [0055] In

speci fic enbodi nents, the superantigen is a low titer superantigen. It is
known and understood by those 35 of skill licn the art that the sera of

humans normal I.y._con-..tai n hi % ers o% nti%)_i S Lnst erg%'gens.
For the stapﬁyﬁ%c%clcta rssuapléerqgrrl élfgg%sf n (gm]gef a%grﬁléé% %0?143
PCT/ SE02/ 0118&EEL6 Qr@a/esltiilﬂe&ds ar e:l’_il'Sﬁl'rtl regfEzes SHG T th&EC2rel SEve SED
> SEE. One skijldsds ihdne &l ti ffidld '%ﬁé%@éﬁerﬁ&'&%&‘éﬁr@iéxﬁé Swith
i ndi cat e i nmunogeni city probl ens and probl w t seroreactivity or
probl ems wi t h SEERTATE W AT BIRRens WUt neHerpkesry snvibedbes.
contenpl ates ugiydg aHOWrdddr SUREI@NMA Qfdhte?%ﬂrh@és SEA QY B0 avoid
t he seroreactl,we}'gy of parenterall z}gm ni stered superanti--gens. [0056]
Yet further, %G & ARSIy %bc rferStloddt S (a2 T priet ei n
sequences and devaualqgivcialy D Ssardreaetd Miv yadifiid e SR r aubd gemsi or
st aphyl ococcal en%nt erotoxins are divided into two related groups. One
group consi st$ 0 ‘SEA, SEE, SED and SEH. The second group 1is SPEA, SEC,
SEB and SSA. TOA$] t Netpriesditer nvigntiisorelEmdlys droont enpl atetetdtoate of
| ow L1t ery SUDRAAN IS, L & HPULARE Ao SLIdT NGNS, LLOBSLoaoti Vi ty of
t he pre- sent | nven.tllo wth hi gh-titer or enaogenou ant1 bodi es agal !’lSt
st aphyl ococcalrSéntterottoxiafs. bl e rattst IFmsie rempigerc x4 0057] - Ani no
aci d sequence gtldrdtcki9fs tie FURAIRY 98 JWOLRI NS LayReSbssid utional
insertional or deletion,6 variants. These variants may be purified accordi ng
to known net FEESP SRAFIE-HrciPitatitn (. 20Gmibhi uhe STRTALS)ITHRC
i on exchange dhkr erErggremmhy SEH famd t96225 ™Mo rmphye(d nodwehtiton
bg}mgfgingl t )élcs%r (yer)aritto rpal%h:ye)s e Y BP L ecisceeorarsalgﬂeorna%n J“.ng'\edrllsnetncg ation,
decrease or eliminate 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 precipitation (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 sites within the protein. Sub-
stitutions can be conservative, that is, 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;
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toxicity 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 is 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 line (-1.6); histidine (-3.2); glutamate (-3.5); gluta-
mine (-3.5); aspartate (-3.5); asparagine (-3.5); lysine

(-3.9); and arginine (-4.5).
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with a biological property of the protein. 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 (+43.0 + 1); serine (+0.3); asparagine (+0.2); glu-
tamine (+0.2); glycine (0); threonine (-0.4); proline
(-0.5 + 1); alanine (-0.5); histidine *-0.5); cysteine
(-1.0); methionine (-1.3); wvaline (-1.5); leucine (-1.8);
isoleucine (-1.8); tyrosine (-2.3); phenylalanine (-2.5);

25 tryptophan (-3.4).

[006d] It is understood that an amino acid can be substi-
tuted for another having a similar hydrophilicity wvalue
and still obtains a biologically equivalent and immuno-
logically equivalent protein. In such changes, the sub-

30 stitution of amino acids whose hydrophilicity values are
within +2 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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antibody fy agapBb, i@ tLak@et cr13Recific tumor cells. [0066] Yet further,
inclusion of a cleavage site at or near the fusion junction wll
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15 This is known, in certain contexts, as “domain
switching.”
[0068] Domain switching involves the generation of
chimeric molecules using different but, in this case,
related polypeptides. By comparing various SAg proteins,

20 one can make predictions as to the functionally signifi-
cant regions of these molecules. It is possible, then, to
switch related domains of these molecules in an effort to
determine the criticality of these regions to SAg func-
tion. These molecules may have additional value in that

25 these “chimeras” can be distinguished 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 known

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 homogeneity). Ana-

lytical methods particularly suited to the preparation of
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[0071] Generally, "purified" will refer to a protein ox

peptide composition that has been subjected to fractiona-
tion to remove various other components, and which compo-
gition 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. Thesge 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 specific activity of the
fraction, to compare it to the gpecific activity of the
35 initial 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
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purification steps nmay bhe changed, or that Cer- tain steps nmay be omtted,
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substanti al | ytper bi-keditpret gkl iekepephade thE0Q#dkd bfi &dadRuh inlat-nehe
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tain steps may be omitted, and still result in a suitable
method for the preparation of a substantially purified
protein or peptide.

[0074] It is known that the migration of a polypeptide

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

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

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

35 because the bands are so narrow that there is very little

dilution of the sample.
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diffe- rent shzgibgcause %%E?EaﬁboQeﬂ%th@@@@e@@%%EaBE alde 1082 J-act or s
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There also is virtually no adsorption, 1ess zone spread-
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
subgtance 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 then able to specifically
adsorb the substance 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 contemplates 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 ox

endogenous or preformed antibodies.
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mut agenesi s t gehlkade i or & CRNRNRY JBHRGRRERIS d i Mt nunmber of
resi- dues are tsiubstltuté:d :h%gj:w jual ly with the am no acid rﬁ%heanl ne_ so

that the effedf¥OViPgsiths dr§erEdan dnceletdan Gfs (ChvDh e B Tidied,
while mnimzhoglebe idesk of 20 | arge- scal e perturbations in protein

confornat{&n [&ﬁMPni %haghﬁ 1cu1ar%y Useful mutagenesis technique is

alanine scanning mutagenesis in which 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
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Structure-gui ded,&i1e- 3RS LidHMULRGERET $HE@PRBulR SeNli%iA MR ful tool
for the dissection and engineering of protein-ligand interactions (Wlls,

1996, BraisteBiBfingl-., 1996). The technique provides for the preparation
and testing oforsspueneeuvaii-anbsibyd Bt tedggeny FoRe milt a g iRUTpetd-de

sequence ghanges.nto 8 gelest ¢d N, 20, L0 e saedl (g mutagenesi s
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 technigque 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-
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pol yneri si ng hghzydege§u©h0dgCE 1§obubp@by¢éra9eDNA(pbémmﬁrnﬁaQQEnt) in
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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; Short et al., 1995; Wong et al., 1996; Hilton
30 et al., 1996). Hundreds, and possibly even thousands, of
site gpecific 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.
[0088] Other methods of site-directed mutagenesis
are disclosed in U.S. Patents 5,220,007; 5,284,760;
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present invent al so conte ructurall r _compounds may
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i nvention and, héence unctlona equi’v ft S. n
m metics thatfnnﬁtgoeaénéqusV@ﬂeptéte|n secondary and tertiary structure

are descri bedpge9o Ohaéeealﬁtméhet£é§9§hatTm§maed@&gwbagsr%&I9@@k%196hlnd
the use of 15 peptide mnetics is that the peptide backhbone of proteins

exi sts chi ef | §eE8RERrEnEREnTRELAGTY §F6805H§?n§rﬁnd§ﬁ€ﬁ¥§edwéy-&?hﬁﬁon
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ex1sts chiefly to orient amino acid side chains in such a
way as to facilitate molecular interactions, such as
those of antibody and/or antigen. A peptide mimetic is
thus designed to permit molecular interactions similar to

20 the natural molecule.

[0091] Some successful applications of the peptide
mimetic concept have focused on mimetics of B-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 essential elements of the amino
acid side 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 amino acids), stable, and high permissive for

mutation. This motif is composed of a beta sheet and an
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proteins as aftidasti ve struc- tur al tenplates for producing biologically
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perm ssi ves { ofyTulaljean.ccThiss Maldclo)i.s 00O Blndb il 2 sheel anban VO
03/ 002143 PCT/ SE02/01188 27 al’pha hel’ix bri'dged in the interior core by

three disul - FFEEFT POOPICYBALS EriPeRts dedy &llfde F ariah Itk e Budaeiding y
usi ng cycli cArrggg&Qg@@tl des and those with D-am no acids 5 (Wisshoff et

al ., 1999). Johan son et al 99 repaqrt, on bic cI|c ri peptides
o 1R nUGERRGS BraperERest 0T N o ds G A6 FA TG

wth reverse
specific str ubéenesllha:\lesekﬂeelm dihec laased Far tebemm]le, Fdrplrex-argdl ie

al pha- hel s ar cl ent \ 28;
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degradat i on. §b¥ldex5%&ﬁ%“Pe‘f>|t%ﬂ%noxi oteid Riddeeemand fiourdiegn srenhered 15
ring structures are disclhoSed 0095] Met hods for_generating

conf or mat i onaltPFreEaser Ff@b‘sééta@@tea %M§%Yﬁé{% R d deXicti bed, for
exanple, in YeSenRakerteny, 442193, thitdhlén@ibunteeh Fembbeia-

15 ring structures are disclosed.
[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 turns. Reverse turn
mimetics are disclosed in U.S. Patents 5,475,085 and

25 5,929,237, and gamma turn mimetics are described 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
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03/ 002143 PCTMSEUS/E1188C@st PaNdFectatoi! -DERBSIEX MES OrPESd SPLECU-

transfection, raraBTonVRSt,i QN9 8¥) Cla@idNjsekidr@dbk Cait Qi .G IMauistuTRt ek -
et O B R AR CCl O S6aRe deadlng, bl st 1o
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appropriate hegtcgel '58 dded! u%%x%%wc@s ¢8ld o SUCh; A1 ¢ ERtOCRECI s ;
st aphyl o- cocci, E. col |, st'rept oryces and Bacil | us subtilis cells; fungal

cells, such ag§Wgadt cediliss sh¢hassergaitiusedds $nd asheddidduss ldif ias
Dr osophi | a 821@@6c5p@@czmsers@c§f sl Dres 11@”'8@9-|arﬁ§|§p%cﬁjgﬁfér%$ 240,  CCS,

Hela, Clafy 313:1.8n:523 209180 (Rl Sudia, ANGST Sfeat ment
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IT. Cancer treatment

[0099] In the present invention, a superantigen is con-
jugated to an antibody or a fragment of an antibody to

20 target and destroy cancer cells. Examples of cancer
include, but are not limited to lung, breast, colon,
kidney, pancreatic, ovarian, stomach, cervix and prostate
cancer.
[00100] In one aspect of the present invention, the tumor

25 cell must bear some marker that is amenable to targeting,
i.e., is not present on the majority of other cells. Many
tumor markers exist and any of these may be suitable for
targeting in the context of the present invention. Speci-
fic targets of the present invention include antibodies.

30 The antibodies that are contemplated in the present
invention include, but are not limited to the Fab frag-
ment . Examples of the Fab fragment include C215Fab or
S5T4Fab. In addition to Fab, other common tumor markers
include carcinocembryonic antigen, prostate specific anti-

35 gen, urinary tumor associated antigen, fetal antigen,
tyrosinase (p97), gpé68, TAG-72, HMFG, Sialyl Lewis



[0099] In the present invention, a superantigen is con- jugated to an

anti body or a fragnent of an antibody to 20 target and destroy cancer

cel |l s. Exewpdsa®2@s cancer include, but are not |imted to gaiko2b18ast ,
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estrogenfreﬁemLonz | ami-okEr, tesept arecrevslastaadomJ;SEntEeQ&ls&bhsAaQ@n@r
aspect of the E&esent |nvent|oE,' to us an i ne sti Iatln%.nnlecule
48Ry ngd

as an agent, fror 870 §2TE5 o afd 8%&?6n8¥ Sttt RP8nGEér ®agent, such
as for exanpl eheackyhekisnet seclioas eftampéraifiPe 1I,LMZP-Lbeta, MCPL2,, GW CSF,

tumor necrpsi gafRgkor rrigterfero h t n : Land ot her
cytoklneq%ﬁalogs %% ﬁe%ﬁkl%egs§§ﬁ%kﬂ ?gthgaguCﬁ %F %gaﬁﬁgﬁége T%CP
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stinul ating nmphbagubgcEay rbeneopir-dgahed ihoehle onCor a%tl%l%fte&%% Rizesent
i nvention or adnlnlstered as_an adjuvant in conbination with the conjugate

of the presend JPﬁﬁéﬁtﬂﬁncoTélpééiéﬁ]Wéﬁg GaEt coRiEPatyt ki hbSc BFESHItat ed
for use in thavpresent invention is IL2 or a derivative have essen- tially

the Sane]ﬂ%°'ﬂﬂhﬁ?i 8%%'%5& 851%Qe09%t 1ne contemplated for use in
the present invention is IL2 or a derivative have essen-
tially the same bilological 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 proliferation of
activated B-cells although this requires the presence 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 hematopoiesis 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-f. The induction of the secretion

of tumoricidal cytokines, apart from the activity in the
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IIT. Pharmaceutical Compositions
[00104] The compounds of the present invention may be
employed alone or in conjunction with other compounds,
such as therapeutic compounds.

20 [00105] The pharmaceutical forms suitable for injectable
use include sterile aqueous solutions and/or dispersions;
formulations including sesame o0il, peanut oil and/oxr
agqueous 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 under the condi-
tions of manufacture and/or storage and/or must be pre-
served against the contaminating action of microorga-

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



[ 001041 The conpounds of the present invention may be enployed alone or in
conjunction with other conpounds, such as therapeutic conpounds. 20
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conposi tion i and/peutuah @rgeoricsaldideormm acstRlar mewdlitd c aldnt acicept abl e
salts, ingfudg, B%l%%',da% lor @R S_L?L'ktest gfaq_rt%%o‘@&e@ GRg " % af?élﬁ gr oups
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of using

LT A e DLt Lo ol ne s adion Lhe L WSS alasing,
as active ingredients, 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
liquid 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 size in the case of dispersion 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, for example,

aluminum monostearate and/or gelatin.
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filtered sferilization. Generally, dispersions are prgy parsd by, .
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which yield acpewder iabrtle cagt ifremn agF%@k}&@hsmyu%t%&&il@d@iimt‘é&@ﬁ desired

| ngredi ent_ froma previously.starlle tiltered 15 solutl on thereqliy,The
concentrated solutions for direct injection is also con-
templated, where the use of DMSO as solvent is envisioned
to result in extremely rapid penetration, delivering high
concentrations of the active agents to a small area.

20 [00110] 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 easgily administered in a variety of dosage
formsg, such as the type of injectable solutions desgscribed

25 above, but drug release capsules and/or the like can also
be employed.

[00111] For parenteral administration in an agqueous 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 aqueous 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 digsolved in 1 ml

of isotonic NaCl solution and/or either added to 1000 ml
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per dose %Pd/ﬂﬁﬂfﬂ ¥U| h@ﬁﬁldosﬁs Al gg%goungsaggkgh %g%dfor paren-

teral administration, such as intravenous, intraarticular
and/or intramuscular injection, other pharmaceutically
acceptable forms include, e.g., tablets 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 agueous 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 secretions, so that
normal ciliary action is maintained. Thus, the aqueous
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.
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adm ni stration, such as intravenous, intraarticular and/or intranuscular

i nj ecti onwagslwesgphar maceutically acceptable forns incl udeT/ssodor18sabl ets
and/or other solids for oral adm nistration; |iposomal fornulations; 20
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mannitol, lactose, starch, magnesium stearate, sodium
saccharine, cellulose, magnesium carbonate and/or the
like. These compositions take the form of solutions,
suspensions, tablets, pills, capsules, sustained release

20 formulations and/or powdersg. In certain defined embodi-
ments, oral pharmaceutical compositions 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 excipients and/or used
in the form of ingestible tablets, buccal tables,
trochesg, capsuleg, elixirsg, 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.
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syrup of elixir may contain the active compounds sucrose
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 entrap 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-cyanocacrylate 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
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uniformin eitheilude the fatty droplets that naturally occur in the

cytoplasm as well as the class of compounds which are
well known to those of gkill in the art which contain
long-chain aliphatic hydrocarbons and their derivatives,

20 such as fatty acids, alcochols, amines, amino alcohols,
and aldehydes.
[00122] Phospholipids may be used for preparing the lipo-
gomes 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 posgsitive 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
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tion, because of the instability and leakiness of the
resulting liposomes.
[00126] Phospholipids can form a variety of structures
other than liposomes 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 thelr 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-transition temperature and/or
resulte 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,
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Nicolau et al., (1987) accomplished successful liposome-
mediated gene transfer in rats after intravenous injec-
tion.
[00129] In certain embodiments of the invention, the lipid

20 may be associated with a hemagglutinating virus (HVJ).
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 construct, 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-

somes varies depending on the method of synthesis. A
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aggregates will depend upon many different varlables,
gsuch as the nature of the solvent and the presence of
other compounds in the solution.
[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 volume 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
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

aqueous liposomes can be then separated into aliquots,
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ag described above may be dehydrated and reconstituted in
a solution of inhibitory peptide and diluted to an appro-
priate concentration with an suitable solvent, e.g.,
DPBS. The mixture is then vigorously shaken in a vortex
20 mixer. Unencapsulated nucleic acid is removed by centri-
fugation at 29,000 x g and the liposomal pellets washed.
The washed liposomes are resuspended at an appropriate
total phospholipid concentration, e.g., about 50-200 mM.
The amount of nucleic acid encapsulated can be determined
25 1n 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 sgaline
solution.
IV. EXAMPLES
[00136] The following examples are included to demonstrate
35 preferred embodiments of the invention. It should be
appreciated by those of skill in the art that the tech-

nigques disclosed in the examples which follow represent
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denonstrate Bisappékelred enbodi nents of the |nvent|on It should be
appreciat b t the art that the tech- niques disclosed in
t he exarrp in t@%’“ﬁfol f"u%g ee!“regggnt WD 03/ 002143 PCT/ SE02/ 01188 41

t echni ques d|Bﬁﬂﬁﬁkeﬂhﬁyd@ﬁéetﬁvénﬁﬁper@ntmgéﬂlUﬁrméntslWerﬁh@aéﬁactlce of

the inventiony,gsang Bh9%19%€rQ%eC@ﬂéhﬁeﬁééctEQnCQ@%k't%%%e@?%k%%?%ﬁ nodes
for its practlce those of skill in the art should, in Iight of

the present S‘HmégﬁogﬁﬂéflgppFE€|BFB PHS@uﬁEﬁyC@H5ﬁ58§dcéwobén%§8@ in the
speci fic enbodepentistWbhcBnaktedssekbasednandnstikh @bt aiFdra thickeu®-

simi | ar resulL)w thout departing (rom (EHE-RPERL! 1274 SC0R89L408,

Middlesex, U.K.) was used, prepared according to QIAprep
Spin Miniprep Kit Protocol (QIAGEN, Hilden, Germany) .
Point mutations not affecting the amino acid seguence
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 BRL Life Technologies) containing
0.5ug/ml Ethidiumbromide (Sigma-Aldrich, Steinheim,
Germany) in TAE buffer (Sigma-Aldrich). The DNA con-
taining fragment was excised from the gel and extracted

30 using the CONSERT™ Rapid Gel Extraction System (GIBCO BRL
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 trans-
formed into the Escherchia coli strain DH5o (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



Exanple 1 10 In vitro Miutagenesis [00137] The different superantigen
variants were nade using a Polynerase Chain Reaction (PCR) based net hod.
[ 00138] Bwigefslog2148he PCR products contai ned two uni que rggimdpbhopigs enzyne
sites, one in each end. For the sub 15 cloning procedure, pUCl9 (G BCO BRL
Life Technol ogies, M ddlesex, U K ) was used, prepared according to

Q Aprep Spin Mniprep Kit Protocol (Q AGER, Hil den Ger many) . Poi nt

nmut ati ons not _af i.n e _am_ng.acid se nce cl.ud

facilitate fuFth Eygﬁggﬁtgs.a%ﬁ’g %Cﬁvﬁﬁni*%ggt 7Bf Bgaf 8Pn§g on Perkin

El mer Gene AnpxPERssipst emc24@0 (MohA sTag IaNAanI,yr.t@I%Se atce amm@;.’nﬂlmte PCR
buf fer contai ni ( | i

Swi t zer | and). B‘Lﬁ% P%?@E{%(?S%Ps%% vec{hgj%'zli %rv?elsg%c%ga@\?e(fqﬁver ni gSJI W th
appropri ate rb@tlﬁecﬁmma%ﬁ@d?}@es Thehepnasraiciumai ddngslilg electro-

el ectrophay esb%r‘aﬂea l%toa@?ireo%%cgl%]rc@zgaBQ@l@Rklli' i YR RAl2G eyl -
containing O. Et hi di unbrom de (Sigma-Aldrich, Steinheim Germany) in

TAE buf fer (Sﬁﬁﬁ‘alﬂlrd?ﬁgh) Aompd)PNA con- taining fragment was excised from
t he gel and e:gkmgtadzBO usi ng the CONSERTTM Rapi d Gel Extraction System

d BCO BRL Li hnol \ t d t | igated (T4 DNA
|(I gase, Roche& Fgé‘%llggt%l %‘g??)g TP = an glg%s?)r weregﬁgg_é} eor(3 4 hours.
The |igation M8 engsonsameeoganzed _blsrt hutnlaa Bathese vesd iideintdi- -n DH5a
(G BCO BRL, 35f&é‘§ief¥§ haogg%esﬁw di%r%%g (-di 39 R i %SNE\ e 'm%&%ce%x%%o o‘(’:ftth

the cells. Positive re ve usi ng sequenci ng
sequences wer 8E8| aade8EBut SEAYE -\, o&mmglmmﬁl@@ SEF /A~ A

Rsr |1/ Hindl Il @htéﬁgseﬁere@ ght, ,and ohh 0gtied, ikhel ReLRXRARSHPMILERL O
(Dohl sten et aI 1994) . The variable parts of the Fab were changed for

C215 to suit [9044Ph. ERghs&URArARE IA6ReleS ?ﬁ@u&@@ﬁ% HEEwds 5 Fn&TRFLE ectro
5 porated intootfierEsghesohivaneati (K¥Z)sttoal BoUkB3mtesy |=t7,37°ar aThé, T4R,

AonpT) . %ﬁ?npggp%ide 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, 8.1lmM Na,HPO,, 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.1l). 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 % triflourcacetic acid over 30 min at 40°C. Mass
determination wasg carried out using electrospray MS
(Finnigan LCQ, Thermoquest, San Jose, California, USA).
Fragments found in the digest at the same retention time

30 Dboth 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



I dentification of human anit-SEA binding regions [00139] Regi ons recognized
by human anti-SEA were identi- 10 fied froma pepsin-digest of SEA or a
chimeric waydsaor4®9f SEA and SEE, SEA/ E-18, previously desgridmesonss SEE/ A- A
(Antonsson et al., 1997) with the substitution D227A. [00140] Each
superantigen was incubated with 0.5 % pepsin 10mM HC1, 150mM NaCl (w w)

for 60 mnutes at 37C. The 15 peptide m x#@re was neutralized with 2M

Tris-HC1 pH 8.0 pplied m Hi Tra I A Phar maci a
Bi ot ech, Upps&"&S %%%é’%é %%lem% “klé]@lh%ﬁﬁ% gﬁgﬁ% TTE'F&SCP %]S .1
Na2HPO4 , 1. Bual. KHZP%ntb&EmN@(ﬁ a12 . 1oeM) .KC1, pH 7.3 was used as

vashi ng bul fefoaash the, aat body, 20 bipdLag LaomeRLs IGEe Bluikegdysi ng 0. 1M

acetic acid p nments were rdentifie after
purification @slitng;eHBL@lwupn@@ &Ggélaxa@@%mmer diferdrity( MB) SEE GhBEt. The

chr omat ography,yas ,¢an rl'a%‘i OUL- N tACERD G e2X 2200 {1V YIACTHM
Hesperia, California, &lplm&}um ng a lLinear gradient, from 10 to 60 %

acetonitrile PﬁnSGrllC% &y P &ce 1adifd 180 Wi-e-at MBC (s
determ nati ongwasdcatr z@d aWkTySistehdelethl @gpEay 1M56 (ASI nrsmﬁn LCQ

Th t, J Cal i f USA).. F t t he di t at
{he sane T et enehBROEERE. S50 %orh 1eFord &R1 SPFor Lt R B RGACIL A on-
were consi- detled a90pdsi iSERewaEFics2) sﬁxiaram a3 SEmwaem]d ar g@@lmna@g
[00141] The chijierisc. superantigen ? A E ] E-18 ‘{‘1’%% aﬁ%ntt%iyu dhe SEE

sequence except or our am o “aci cl ose term nus t hat
were from SEAS@Hd 5@ffe tWDSB3/.002143 PCT/ SE02/ 01188 43 substitution in the

C terninal 601@8][217%(3%9@% eaﬁstEh@tlé}l (ARt g@fﬁeemee Alsingl$90) -

[ 00142] Brlef ree-di nensional structures of super- antigéns wth nuch
hi gher sequené%MpEI@ﬁtYl fpdudesEr gt TNS 1G6HTE Tapsriiiaie @B ¢ FETPED wer
used as tenpl atiegohQ GeRsituslsa fRemehegy hiedels@le rSRAEGERs isER,, SSIEA
(1ESF, S ardaet %EH %%ég aﬁgg%%%r%%h?%t%hc%%%%lA%onserved regions
(SCRs) were determined (FIG. 3). These regions typically
mapped to regular secondary structures in the molecules.
The raw sequence for SEA/E-18 were loaded and threaded
over the SCRs from the SEA structure (FIG. 5). The 1S8XT

20 co-ordinates for SEA was used except for the first nine
residues in the N-terminus where 1ESF was used. The
regions 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, Ilel4o,

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, Glu4s, Asn50, Thrs5i, Leu52, Serl95 and Thr218)

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 mini-
misation and molecular dynamics simulations relaxed all

gide chains within the SCRs using standard protocols in



(Sundstromet al., 1996 B) and SEH (1ENF) (Hakansson et al., 2000). SEA
was nost simlar to SEE with a sequence 10 identity of 80% SED had a
sequence Wwaenidoipzof 60 % and SEH 50% to SEE. [ 00143] Thegwsi®b/o118s
construction was perforned using the HOMOLOGY nodule in the | NSIGHTII
software (Msl, San Diego). Structures for the three superantigens SEA, SED
15 and SEH were aligned and structural cofAderved regions (SCRs) were

det ined (F Th t || d.t I d
Struct ures | nEHSTRec aree SHRE Pitisaqlaned TOE SEPE T8 el Foaded and
t hreaded overfitdsée S@R@ fetepst o€ SB&rstyr vdtuimed ZEEIIGNn E)oll‘blmdlﬂ‘o)ﬂmo
co-ordinates 1 p%E@E%l%%%ﬁgﬁxgaﬁ;%nh%r R8sl LSl ﬂ%né %gso%%%l' e m)st

N-t er mi nus vvhere Fegi'ons befween
cases flexibl erpddpd dleas and bier doow IStldfer oimedEs amd SERN Mystaldf t he

| oops were b‘é'tlotmsf &%%%%Al%%ept ofxo%lﬁe%'l%g%t%%g’tl’llel A FrRspl 41,
Lysl 42, Ser 189, and _Leu224, which were

built from SEé.leégm‘é’l&llheés f\ﬂrtci‘ﬁ ﬁ’ontsﬁé‘n§CR§ él’i’@wé‘d:a&r/@ét s gifsk e
simlarity w ubiggDaand mewetert begr ef @#we built using SED as structural

t | at 11 : 49, Asn50, ThrSl, Leu52, .Serl19 d Thr218 0
(EImC)i g)fa [601@}%45&%@8 Fﬁ@n aHIPdFﬁla{”a§E%\%\ﬁ£§du§éE gé‘%gﬁel?&roﬂ]ﬁalzmlln@npl ate
for nost of théer @ROSTAT mdSEN Enl8Nisa GEiTahl.ei® baidt hregpemsap@ireg _si de
chai ns OCfdJ”agge%' 'dce Nt%edeborg and frto%rel h;ﬂ? WRh9 ARSI red.

First the sub st tute e chains were Iaxe en energy mni -
m sati on and ﬁégééﬁllézlan@ydarflf@geﬂcﬁulcmﬂ@dr gloas@d -alNll giegd Qsiesi 3190 t hin

the SCRs usi ngpsﬁﬁn%\%@w@ao&%qlo%s' In\Q 034 BRALHABHT §'é‘%2/ %%%%%80%-

HOMOLOGY. Loop . areas were rel axed one at a time usi %& first steps of
energy mi ni ni z&PPoRTF dEEIWEE thy thsomodstle pd edrierp e BYISRY Otfyr‘?arﬁAcé" ©Thi s

rﬂ‘l nement pr@uomblmwas;er@p@lom@ixfeldrstrh@nrrtaliel lda TF eSHethR:C MRith can@ Hhen on
a 5 ato int 00

force comnst ant™f 85680E8§I6FA§'S\/\€F?I’U”3|§13%1M%9 Ao YE L QLegsgll gl d wth a

Hisgl87-Thrl193) (FIG. 5).
[00146] New models of new superantigens variants were con-
structed using the SEA/E-18 model as a template. The spe-
cific 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
regsistance gene.
[00148] Briefly, bacteria from frozen (-70°) stock solu-
30 tion in 20% glycerol were incubated at 25°C for 22-24 h
in shaker flasks containing (per liter) 2.5 g of
(NH,) 2S04, 3 g of KHyPO,;, 2 g of KyHPO,, 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,Mo04-2H,0. The cells were grown to an
BAbser 0f 2-3 and 10 ml of the cultivation medium was used

to inoculate a 1 liter fermenter (Belach Bioteknik,



using a tinme step of 2 fs. [00145] The final nodel was tested for bad
regions using the PROSTAT nodule in INSIGHTII. No bad regions were 10

det ect ed. wgw/domiueri or of the protein packed well w th no pi/giabbhigant
di fference conpared to SEA. Al residues end wup in allowed regions in a

ramachandran plot. Superposi- tion of 1SXT with the nodel yielded a RVSD of
0.4A when Ca atons were conpared. The nmath di fference between the 15 two

t t in t 0 | 187-Th IG 5
£00146] Now nEREREnYT VEG SupbrantrgerOlUHE: St SORIE ‘c aHe SERTERE Tusi ny
t he SEA/ E- 18 medeélmasoatbémplat(eerThe teme- 2¢5f ige o&m(mmﬁ@h r esicdwes wer e
changed ol reckideOl 1% 2 Todeh,  Thes thste ! auaial g; sLdeccha

conformati on WAs ~Sele using*a sterrc-hi n%lrance seagcﬁff ol | oned
by a, short eMeFgQy7H@i nPz@bi GnofEkaﬁ@m:éCanJBBuh ggodndlpapeki cati on 25

[00147] The ColaFabhsEALE %B'd”&rﬁé Wer %r%%r %ﬁ%%h@n%s SiAn RIOLSIR I n the
E. coli Ki2 stral n~ UL635_ using plasmd wth an | PTG 1 nduced Lac W-5

pronoter and &b ﬁaﬁarﬂ)’éﬁnkeﬁ%sF@P&ﬁéé‘tgéﬁe7 Pobya st tgaitdary oth2&%e s f r om
frozen (-70) sheckesgakton3@aki anliike20%ighyectal welree Ueﬂ@&%{[teﬁreaQSZQC for

22-24 h in shaker f cntaln g | iter A,
of KH2PO4, 2 UE%nﬁzhﬁ&?’l 85§ &fe séggﬁf# Vet at“%as }gegptoé%é‘%ﬁﬁ@b 0. 05 9
of kanamycin, ré@u@aoﬁnggltheoaglrtmrudbyldrfarbm 400 *pm tof 2toroacepsl ement

sol ution h i.th e r T, n
Abs620 oflsog 38}3’%%@0\9‘%& gfg h{%@%@%f So%ggg ulr%kl\%a\sé%&?eg)foygulc%g%ul ate a
1 liter fernented wBE) acﬁrsﬁ@pékﬁppcmav@oosﬁv@ezim@lup@wgﬁ@szbﬁes 45

Swed th I h t t d
(perelnl)t\gr) Zglgégﬁbéh?gﬁg B% 8 %993 @*5 b% %dti‘ihge'b ar M@O?Poga‘-}’l -ai ne

sodi um citratB; ltbleﬂalWSS@@Y?P@GSléeOSIBTS? kalﬁ&@ycnfﬁrm%ltft@oa t&leucose
5 nonohydr at ecandslwlkeof-chibaea Blerent rsGudgbicabnastabovec prior to

15 purification.
[00149] The purification procedure was divided into three
steps. First DNA was removed from the culture supernatant
by 0.19 % Polyethyleneimine (w/v) in 0.2M NaCl, pH 7.4,
using 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 units below the theoretical
isoelectric point with 1M NaOH, filtrated (0.2um) and
diluted four times with 0.025% Tween 20. Degraded

30 variants 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 NacCl,
0.025% Tween 20, pPH 5.0 in buffer A, 10mM NaAc, 0.025%
Tween 20, pH 5.0.



The pH was kept constant at 7.0 by titration of 25% NH3, the aeration was
1l liter/mnute and the tenperature 25C. During batch phase the dissol ved
02 was kepto @oo3Q%0 by regulating the agitation from 400 rggywsEe280@9 rpm
and 10 during the fed-batch by regulating the feed of glucose (60% w V).
Product formation was induced when the Absorbance at 620 nm was 45 by
adding 0.1 nMii sopropyl (3-D-thiogal act opgranoside (I PTG . After
ferrrentation s were renmoved by centrifugation at -20C prior to 15
purification. f‘@’(‘)‘?i The purification procedure was divided into three
steps. First E)éh&owastlierfmyed fromthe culture supernatant by 0.19 %

Pol yet hyl enei IS .0 unp
with a flowr teggg %gén}r%agt%%g@%teg?’ cgln'?:?]lef %ﬁggggﬁtgg%%géaét%or

30mi n, the supefnbumpaneniids SE8I Mest a¢asLEBIGOR bt Seestdgglatégron a 60nl
protein- GSSepb%g_ngllﬁ Ag% Si[ f(IS@w)col um (Amer sham Pharmaci a Biotech) wth
a flow rate of he col um_was washed_usi ng PBS and 25 el ution
was perfor med %lﬁ%'l 1@9@4 %@ffpé156rfdpletézé%>t¥ﬁééﬁezoPa&ﬂqasfdo Ingh& Vel ut ed

product was cmlehegb edt@@@tamachw%eadpw e@alde, 1150yl tealael/emitihe

t heoreti cal aoelegtrl oi nt V\n%é% gg(]—l filtrate qu@ﬁg)\r,‘d di | uted
four times wi thU6¥8 %% éﬁ‘aféa QE&GEd ¥61Farts §‘ ey & uditng

i on- exchange chonmatogeaphyire Weh ddiotist cengtiyatkd e a3grpkeagmsnad] ust ed

to 2ns/ th - -H | 1
(Arer shamPhat ree S Leeh) Corhe. EBUTERERaS patForken® Wit St 4.0
m/mn for
NaAc, 400 NaGly,c ;q025% Tueen;20- eﬁeshq?rh@slaufffl%l/%m%@r@wtw%q,ono 1Q25%
Tween 20, pH 5 3/002143 PCT/SE02/ 0 Exanpl e 5 Seror actl vity
[00151] The rﬁa@t W@nltl? Wetmedl e Sdpelant tHEN VELCartSULHTEhuHER 1

anti- SEA was fraspsedcbhjagieiedt blfifahii®) purified human anti-SEA anti-

15 bodies 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 *'Cr 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
line, 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 1077-10"**M for the SDCC. Supernatants were collected

and the release of °'Cr was measured in a TopCount



5 Proximty Assay (SPA). [00152] In a mcrotiter plate (Opti Pl ate, Packard
Instru- nments) streptavidin coated PVT beads, 150g beads/well (Arersham
Phar maci awly @feefay were i ncubated for 30 min at roomtenpgeradrese118kt h
biotin conjugated F(ab)2 fragnents 10 of anti-Muse 1gG 3 g/ng beads. The
beads were preincu- bated wth C215Fab conjugated Superantigens in a 1:2
dilution series, where the highest final e@ncentration in the wells were

40 nM Finally re incubate h 1 251c at afflnlty
purified humar“pﬁﬁ%% \é‘lei&ngrtffflumfg’ gdwgi’ aﬁ’&rtcﬁél r?%n 1331 EM%°4t i on
was neasured kpxiaifgpwasunbdculBaekiand I1r®®trxurfdrmpm) exjedinghtEie human
anti - SEA reac I for (o] l-s red in an
Enzyne- Li nkedEfF\fﬂ[n@r%%gsorF E)E‘e §%%§& %%EdE%%éE\é%& m\rll@zjtt%&l Q:eri‘%%% . The
results 20 weepmspackgrouad: keleass)dbt ai ned in the SPA. Exanple 6

Bi ol ogi calg f ugg:rahﬁﬂe[ 90154] The ability to induce superantigen antibody

dependent cel | ul ar totoxicit SADCC and superantigen 25 dependent
cel lular cyt oFéﬁPEF— Jcatpor Rfs 2wEAbRdyd P4 tePest andard 4h 51Cr-rel ease

ﬁssay B[00%F5HHBS6PfEM,théepbaﬁgﬁtédtbﬁé 6&&%tm&§dah@ﬁbeQeSDggalﬁﬁke t he
unman -Cce | | s an the tar Wer e unman
Roloreor o caPlPRoaRt shans0bous COMPAE ChEth SPrL M d AR GRE A BTG and
diluted to a tdnocenretuatriog odjne@t@ntekblfsideitro dolke NG shaéetvaipgr ot it er
well's ff [ 1 SEA ct I i I used at
o et ooty oriBRuSh Y a2 ST RRTC S AT Akl e A il el S S
Sag variants W@PéCBSOéd@é‘éfpﬁm@dn@@ﬁﬂb@till@ﬁsWESoﬁplmO@«-lﬁﬁY- toR fregitime SADCC

and from 10- f19hé4Mhb%&awaggém@esﬁ%%&mtea%% e 190kdected.. and the
rel ease of 51Cr was neasured in a TopCount 2143 PCT/ E02/01188 47

(Packard | nst PdREARS) (Aﬁﬁénﬁépéleme&gélofr %6@& f| @O&’?tv@if 't GRiec PEPSRES
cal cul ated as1ﬁ0@nx1bhchﬁbe&g@kh@&nﬁabrow@be@h@ thepadkacker putdntial

reIease)/Qgpnl%ogﬁge&gk 1gens by using genetic engineering to remove

the antibody epitopes of the superantigen.
[00157] It was found that SEE displayed a strong reduc-
tion in antibody reactivity compared to SEA (Antonsson et
al., 1997). Unfortunately, with this reduction there was

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

25 region of SEE, the desired properties were obtained.
These substitutions; Arg20Gly, Asn2l1Thr, 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 wvity, 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



cpm background release)]. 5 Exanple 7 ldentification of antibody epitopes
[00156] In the patients, pre-existing antibodi es agai nst superantigens

have conphicc@loeghagheir clinical applica- tion, requiring gdjtusorendss of
their dosing in therapy 10 (Al paugh et al., 1998). Another approach to

limt the inpact of prefornmed antibodies was to nodify the region of the
superanti gen responsible for T-cell recep#8dr binding (Antonsson et al.

1997). However &1 esent i nyention has further, i (%Tl herapeutl c
potential 15 8ft &Be ﬁt PYBRE R 195 Rg "gERe BFE CeRgR r| t he
ant i body epi tmpﬁSSOfErbhEaSplaeltaaﬂ.l pepsip0aigéstl bfwaatfn@um@m o‘:‘sEE

displayed a SkeRDe Gadyes <t B LOCANINAMY sLeAsLNL Y camasd Lo SEA

(Ant onsson et unatel isTre uctl hereé was 20
al so a renar kRbeedec AEhss pnrﬂﬁmﬁtkpmll tieppepéidee seqnenselsuseds o a

tumor reactiveqEab:EARLONSIAR Pb-fb (F1&090). Theiehor octliiIEIC Lanst ruct s

of SEA and SEE were investigated. Wen introducing_thée_correspondi ng am no
aci ds from SEARVALVEGr 1PoSPLLBRLY] AeCRENTERCRI WarRg Lo5aldgicsh 16F t8EE, t he

desired pr Opeam@ A@rla @at;@bﬂ@@ Nasbaamysub@tsltt Wil @RS rAcERREA phepn21Thr,
Ser24dy and gZ?xle/ ﬁe% g% in r.esul ed i ntt hz) chinera  SEA/E-18
(FIG 4) (Ant5Ag886nvetearoca @é??ro’f‘ﬁh r@ﬁllﬁélﬁa NRVELERy EF AERTTE 50%
reduction in atthbuey céaeki I30 (Bbtrphmagni rtSEE,. ,Whiolos ) r gtFdicni mgainkﬂe

el 1 cTentyd evglaof ¢ CYIALOXHELLY uifB  BER. SAIALLIONALIY sxh0 dergnss the

affinity ]between eran e SDCC
and t hereby i agrové9Phe Sn@dapmm et wlndow99SEAﬁEd18 @pg@ud;@m aiogletlhe

substitution éff‘pg%Zﬁhaw?’ﬁF&ébr%I?”B%%s%ﬁ % th?e%%sth@%%%c?%xfeuﬁﬂ‘er

decrease the ability of  human anti-S recogni ze E- 18, the anti body

bi ndi ng epit opE3 WBCH3L0GF143 - P@P@E@Zﬁ@@ﬁ@@rc’%% taHrl ‘n tlr?é%s@ﬁer 7S gens
wer e det er m ngdedPept ndebkeaghement-$abeorkapopadt ralsipeps widhgestcnef either

SEAWM 0r15 identified peptides. The following residues were identi-
fied as exposed and potential candidates in the antibody
binding epitopes: Glu34, Lys35, Glu39, Asn40, Lys4l,
Glu42, Asp44, Asp45, Glu49, Lys74, Asp75, Asn78, Lys79,
Lys81, 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
wasg 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 six
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,
Glul90Ala) (region D), SEA/E-64 (Glu34Lys, Lys35Glu,
Glu39Lys, Asn40Ser, Lys4lGlu, Glu42Lys) (region B),



SEA/ E- 18 were captured using i nmobilized anti-SEA anti- bodies. After
purification, the peptide sequences were 5 identified using LCGM (FIG 1).
Ther eby potedntdosdszar eas i nvolved in anti body recognition pearaoboc@gi sed in
the am no acid sequence. Notably, nobst of the recovered pep- tides were

| ocat ed around regions known to be interacting wth MHC class |1
(Abrahnmsen et al., 1995 (FIG 2 and 10 F#& 6). The three di nensional

t t f S t al 9 d

et e ot SRS a S P, 1T RIS e, M

SEA (Schad et Cal,. SEASJQE'MSdIAd:@HI%maet Aatp4 5A1996 GAu4 OTds) ueegitam IRicat e t he
surflace exposglar eRhjues <hiig.uhe 1ad-deanil| adpapid.des e oly owl ng

resi dues were | exposéd a otén i dates 1'h the
anti body bi nmeﬁg epiteapes: (@3@343 1,y §3%,.- 4Qilu39 Asn40, Lysol, du42,

Aspad, Aspds, [7(@1%]9 T!ayimesééaaée é%%n%%e la)ﬁ%Z%EAL&%%' P83 £ At 84,
Aspl73, H's18 G n204, 7,  Asn220, Glu222, Asn223,

H $225 and Asppan @?g’blpéoi) COF@@l?@FOFP?é@ %@@i didLamend slissequent |y
substituted toarigduee thechinfdingttienamicbaeiies: AN ComIu)ewdPdERE- W th

furth d SA . t I f d
compare the 1 eHPEs BERuMPRd TAAen AERENCA FEr S Spdci IR Y Endd i | uence

of side chai ndoweas extamtedompdrekiartLg;esEef/fEeaﬁl r(g?aﬂoﬁJelst abite tmo=af stute

protein e e t| gento
reduce s\g?%r e%gg%lh%ll ¢ gg?ggFlnT ?Sg\rllelglq %nt %bs% bi n %nége%
i dentified r§§i:é19é§ W@Fﬂé éﬁaﬁ@ét/@rﬁied IinnltheaISIP% Wathb@l{so & %educ-

si mul taneous sypst w&ew apsel thgA/éllg*’l%asTl@)%rs%QXretdhe(P@eﬁ 7)VaHRSEA E- 62
(Lys217Thr, Asn220Al A u222Thr, 35 Asn223Ala, Hi s225Al'a) (region E),

SEA E- 63 (Serf_’negxs5691@@@§@Aﬁaﬁiépeg@@ﬁr9)tedsEA;rE t(JGIhMLﬁ-’Oq_%?,SG u,
3 u39Lys, Asné@Sﬁr ;Lelv)é&%@ . Qo142lay9) 1fr egidar B, WBOHiNBAFa1

PCT/ SEO2I (1105 . 49, 564 .63 (Y3799, HeedlGa BESBIRL: oy eiaq v

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 synergisti
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 responsible for most of the
reduction in antibody binding were within SEA/E-109
(Glu34Ser, Glu39Ser, Asn40Ser, Lys4lGlu, Glu42Lys,
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



C), SEA E-74 (Asp44Al a, Asp45Ala, d u49Thr) (region B) and SEA/ E-75
(Lys74Thr, Asp75Al a, Asn78Ser) (region C) were obtained (Table 1, FIG 4).
5 [00161] whoosimyst i gate if the anti-SEA anti bodi es from a@C1isevn1isgG pool
could recogni ze the different SAg variants, a Scintillation Proximty
Assay (SPA) was deve- |oped. The nodified variants were all recognized to a
| oner extent conmpared to SEA/ E-18 (Tabl el ° The npost sub 10 stanti al
reduction in hj,ndi c t I@QNS HRAS dt 5 E-65. In
e SPA anal yor B,y e BV (LG 7).
However, man§liepigapdprts saldoedgareistdena inedhet iSER ianagvsdse- tion
level of E. cpig163ndrhisaddhti e8giblesbisobaah ¢ak obd iaCHRA /Y. 6¥aS SEA/E-
occasionally decreased as well. By scru- tinising the replacenments we coul d
Cdentify the PhspSRA’SrBPe 2rds SAGE Wik FERUOSER var PRFIERT 2 sHé o

nodi fy tlem redaehtewe ibether bpagp ekbices v 168N e kakpp.raddh e PraEa /duats on

| evel was incrgalsgﬁd g{ hydr ophilic repl acenents 20 conpared to nore

hydr ophobi c oé g FO 62] The reduction in antibody binding was synergi sti

i ncreased when the variants were conbi ned, as in SEA/E-91 conposing of
SEA/ E- 63, SEA/E-65 and a nodified SEA/E-74 (with wldtype Asp45) (Table
1). The variant with the 25 nost outstanding result in the SPA anal ysis
with a bind- ing reduction of nearly 70% conpared to SEA/ E-18 was

SEA/ E- 110, a conbi nation of SEA/E-63, SEA/E-75 and nodified 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 nodifications responsible for nost of the
reduction in antibody binding were within SEA/E-109 (d u34Ser, G u39Ser,
Asn40Ser, Lys4l du, du42Lys, Asp44Al a, A ud49Thr, Lys74Thr, Asp75Al a,
Asn78Ser, Lys79d u, Lys8l du, Lys83Ser, Lys84Ser) a conbination 35 of

SEA/ E-75 and nodi fi ed SEA/ E-64 (SEA/ E-108), SEA/E-65 (SEA/E-84) and

SEA/ E-74 (WM Asp45). This is because the WO 03/002143 PCT/ SEO2/ 01188 50
superantigen variants, containing those substitutions,



t he

[00163] Thus,

di spl ayed a good reduction in the SPA anal ysis.
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5 production in E. coli. Many combinations of such replace-
ments were not even possible to produce. Therefore, it
was decided to investigate alternative modifications 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
antibody reactivity was however maintained. When intro-
ducing the glutamic acid substitutions of residues Lys79,

20 Lys81, Lys 83 and Lys 84 in SEA/E-65, this 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 vyield 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 was increased ten times and the
antibody reactivity was reduced with 41% compared to

30 SEA/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 Lys217Thr,AAsn220A1a, Glu222Thr, Asn223Ala,

35 His225Ala and Asp227Ala in SEA/E-62, to 1.0mg/l. How-

ever, by replacing the alanine substitutions for serin



52 Exanple 9 Replacenents affecting the production |evels [0164] As

i ndi cat ed above, sone of the substitutions on the superantigen surface
resul ted wo @aesaased | evels of 5 production in E. coli. pdamgosonies nati ons
of such replace nents were not even possible to produce. Therefore, it was
decided to investigate alternative nodifications of those residues
apparently causing a reduction in the vyiBBd. Substitutions that affected

the yield without .10 decrea |n the hinding.to_ th ntlbodle not
further i nvebBPUdrBa:  FRELaEdeha o Sog T oB-aesE Mo YHEHiE. T0165] 11
the initial seBmngiuwemanbbgannedrKaabig nesi - due Ly535 i n SEA/ E- 64 was
affecting the on at. ype
residue in 15[b§§?blgﬁt§§8égin igh wﬂggr%ﬁ%ghﬁépgh%?AZns ofhﬁﬁaéhéand Gu
39, resultlngvﬁﬁlsngsvasp§htaSEﬂEE/E653 einer eofdsS ied SERdEedde ia® il ed

from 23ng/d tQEﬁ?Eﬂéh {H% ﬂ%@“?&b&ﬂc&ﬂonaﬂ%b%QdWa%e%@Hé@ééﬂ‘Mg;ﬁﬁMﬁM?r
mai nt ai ned. When' intro- ducin |utam c_aci d substitutions of reésidues

Lys79, 20 Lys8Fableslas QﬁdtbﬁsoﬁbanhSEﬁlﬁhﬁge #RiSs Ul HRTegsion

pr O'dgcél ion | eveleof o@nbmgéraﬁiﬁflben&&@ﬁhggg;h%ma@— 1t1h)atof té)h%n@f/ﬂe%tnc}c ][1

anti body reactivity was decreas npar ort
was made to i éﬂ?/iy EgﬁPgFthESVamg n §Od¥ﬁ3165% EA#E@H%:Jﬁ'respect
of both 25 yi@hd hndeweduaedraaSEﬁodp B@agVﬂvmhﬁn\Mﬁmdwmmnghe lz1b-SEA/ E- 84
W th Se“ §'cgt'§§ E?Lsp?ébtlﬁg.ﬂl%)’ %&%sﬁﬁlﬁ”d Sel%fl%%%fh\!red s@ﬂ%@?& acid in
p05|t|ons an ucti'on incréased ten

ti mes and theGlahﬁpbééyanda@ﬂh@@ﬁgﬂﬂésCﬁ@@@é@@'ﬁﬂ@HE¢ﬂ%Qxﬁﬁ%#@ﬁ3ﬂo 30

SEA E-18 (Tablgyé¥3 Iﬂ@r@&ggﬁﬁg 8“15@&@'nW%%ekn%Ee%%%@t1%%%Hohbn%§t%ﬂd the
anti body reactivity was reduce 1% conpared to SEA/ E (Table 1).

The productlohnlEbélSu@§§aQF§Se&eHP@é%@&dnﬁpeHﬂ%%%qmﬁﬂWﬂQT\ﬁtf@%%b

rAgplzfzigil- rTent gxpyéaézanr TA&@%Z%IeaagGl@a%%ﬂthgeésrﬁ%&@@nﬁﬁl@dlﬁzﬁwsa and
p to w-_.ever, by replaci t he al.ani ne
substi t utd ?ErEEéFV dﬁﬁ 6§hgé2¥2§r§€?ﬁ§éﬁ§Fb1 Ve& nattrdl

foldlng pathway or newly introduced proteolytic sites.
Though the aim with this study was to remove antigenic
epitopes on the surface, which most likely would not
interfere with any major structural backbones, there was

20 always a possibility that the new structures were depend-
ing on other residues than the wild type construct, for
maintaining their stability. Therefore, new computer
models were constantly made to predict oxr 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 or
better substitutions (Table 1).

30 [0168] In conclusion, to accomplish a better level of
production, the following residues Lys83, Lys84, Asn220,
Asn223, His225 and Asp227 should be substituted to serin,
not alanine. Additionally, to avoid a reduction in
expression levels, the residues Lys35, Aspl73, hisl87,

35 Serl88, Serl89, Glul90 and Gln204 should be conserved.



53 residues, resulting in SEA/E-97, production yields of 48ng/m were
obtained (Table 1). [0166] Interestingly, when conbining SEA/E-65 wth nore
vari ant s, wsughoaas SEA/ E- 63 and nodi fied SEA/E-74, as in 5 pohNHg28iisst he | ow
production | evel was reversed to 12ng/1 (Table 1). On the other hand there
was only an expression |evel of superantigen variant SEA/E-110 of 0.5ng/1
and 14ng/l, respectively. The producti onSkevel of SEA/E-110 was however
increased to %Ogg%h wggn renoving the sub 10 stitutions Aspl74Al a,

Hi s87Al a, Seri& € S6r189Asp, G ul90Al a and G n204TAhr creating

SEA(E- 120 (TaBkelhptiopOd@/pbibibgddadi fgne tiangwithinethel dififstrienit i ons
with- in the gge@%?% Lgen may lead to problenms with E. coli expression.
There are at east ree different nechanisnms 15 for this; decreased

t her nodynani c,[08€81r Byeduasat thal sup@rdnhggsashmyfeoprném1‘nfnti|e@d9@@d

proteol yticg SEB%StumJ;QOE%rtaB% azbeshwsttgnt Rits o3t udy 98ag |t Qf GRARVE ydd-geni ¢
epi topes on the surface y woul'd not ‘i'nterfere with any

maj or st ruct uFantbekBIRES. rﬁﬁéﬁéeW§§t§0d&Fﬁ§?§l§9p6§QQ§IQHﬁqu%ﬁ the new

structures vweegteepgaditingieniel hee msfleciugslpb&&mlttll@;@nw&ﬂam% .camsd ruct,
for nalntalnlgggthelr sta%yllty Theref ore,..new _c

er. _nodels were
constantly nad8itdtEr &8 BEAGALELRIPRPMEERST PdE&ETs 5?' XS i Ed
resi dues wﬁththethéomewméas&medcﬁomealIhmsww&mpm&anmﬂgéﬂ(Manﬂdmtdlﬂm

responsi b e - Leghdpes "sV'staEV QFtJ_%e g3 ! Y Sl SN ('rjlge%h‘éar 'fa}f’l ¥

probl ems W th % 5rirmstanc expression § and ‘accom roved
vari ants w t hsepeentipedst ypemeddipdees oellbétitldinguiedt Miﬁl |Cdra§8( Table 1).

30 [0168] In egg%gélla , ck@18ccaaRhish 48 %%tt%'fnlce\é%lto‘%foxﬂyl@_ GHen, the
foll owi ng residues Lys84, Asn , H"s225 and p227 shoul d

be substi t ut eGOtléds§r’"1uﬁe Sﬁ@{e &lféﬁpﬁg mﬁ@&utr@én&n P SDECadsisdYa Fdduct i on

i n expressionzhevebs, cihaikesi dues kns35DoASRhAAL NneEE7 11138 vSeJel 8%w

Ser 189, d ung and GLn204 %hO%%d be conserved. WO 03/ 002143 PCT/SE02/01188
54 o ilncrease t erapeutic 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, Asn40Ser, 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 variants 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.
[0172] All the superantigen variants contained the sub-

stituted residue Asp227Ala or Ser. This substitution was



Exanpl e 10 Eval uation of biological function within the different Sac
variants [0169] Because the superantigens were primarily designed 5 for
tunmor t hewapysootiabl sten et al., 1994), it was inpor- tant fca/a000iss
repl acenents decreasing tunor directed cytotoxicity within the novel
superantigen variants. The ability to nediate this tunor directed
cytotoxicity were therefore neasured for5all nem/superantigen variants
10 a SADCC assa
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[0172] Al

en variants contained the sub- stituted residue Asp227Al a or
Thi s-Sub&FPFEtPorttwas WO 03/ 002143 PCT/ SE02/ 01188

Design of a novel superantigen variant

[0174] In order to design the optimal superantigen
variant, all favorable substitutions were combined
leading to the superior SEA/E-120 (FIG.4 and FIG 9).
[0175] First, all favorable modifications in the C-ter-
minal i.e., residues Aspl73Ala, Serl89Thr, Glul90Ala,
Lys217Thr, Asn220Ser, Glu222Thr, Asn223Ser, His225Ser and

Asp227Ser together with Gln204Thr were assembled forming

SAg variant SEA/E-113. This variant exhibited the expect-
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
Glu34Ser, Glu39Ser, Asn40Ser, Lys41Glu, Glu42Lys,
Asp44Ala, Glu49T, Lys74T, Asn78Ser, Lys79Glu, Lys81lGlu,
Lys83Ser 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,
FIG. 7 and FIG. 8A 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



55 known to reduce the affinity to MHC class Il 100 tinmes and thereby the
SDCC activity (Abrahnmsen et al., 1995). However, since SAg vari ant

SEA/ E- 109woM3sldo2tube’ N-term - nal substitutions, showed a gigamboesr ease
conpared to 5 SEA/E-18 than SEA/E-113, with the Cterm nal substitu- tions,
this indicated that within SEA E-109 additional residues have been changed
that are inportant for the SDCC and nost5bki kely bind to WMHC cl ass |

(FIG8). [0173 t he resi.dues tha cau t. .10 .reduction
were Lys79SerY gﬁlg EglgéP&Pﬁlg EVgs éﬁ&‘ﬁﬁﬁga gBStI t?&ﬁlﬁ§ﬁf§' ain
SEA/ E- 74. Nbspobéntyewas subiyi retovrsedr @hkocatidd aypendatheueesi dues t hat

have preV|ou§géiggenGﬁ?%@%eggdL@ﬁﬁﬁgﬁtw%&%hugﬂg %ﬁ%ﬁ%éhkbg%ég%?ﬁﬁgﬁn et

al ., 1995) novel supera 74] In
order to desi gﬁabﬂa@lbpt Pl PEropucaitngdrvelgr iwame s&lL 1f skoeaBice

substitutipnsiwece, C%@b@%dar‘ ﬁl%@bﬂgnbo otfh%hﬁ'ép%ra'ﬁ%n%%/u%g%%@e@:'t%a"c and
FIG 9). 20 [0175] First, all favorabi & nodifications_in C-ter- mnal

i .e., residuescAFEPSAPEP1E8r 1HOPRE, éPQl@@KP§8 E?§éfb#¥ﬁ 1@&9???6§é

A u222Thr, Asndz23&me, sHabzzaﬁatland ofAsp@2£5en ta@@letsmbl’sewutémt@yn204-rhr wer e
assenbl ed formn var SEA/ E- 13 This variant exhibited the expect
25 ed reducti 6fi® gﬁtéﬁgl 19 §Ct PV PSand acceptabl e levels of expression
but with a sofewial deveeasedilbiifelregitcabmbaobicvohg @Eablmaﬁe ElGeva-and

FIG 8A F B bl
re5|duesa}Lrbd gg%té kaFé%9§eSaé%§g40%e§H9%EE§Iéhpg%é/u4%L g, %%”%éqﬁfAla
d u49T, Lys74$EAA§nISSerSEBV@?Q@ﬂuan@y§@ﬂ@ﬁul22L%§8®$@ﬂ an@eﬁ¢s$H$ET wer e

assenbl ed int g, SEALE- 188 Brafi 8RB kakhe s¢aoEease WA tantii19FARAGIQI 1Y Was
observed for this superantigen variant along with a high |evél of

expr essi on an§u6§ehn|ﬁﬁﬁo&@&eﬁlBP&@F&&PSpr5P9ﬁ§h€¥aWP§h1fQﬁ?quX mAdghd
FIG 8A and Fk&n/8Bpi1, Hgmy@r ,74\AthAqu@t7l ngEAt/Eelco@mmrdatsmEpflotmese t wo

variants SEA B 113 and SEA'E 109 0 SEAVE 110, Lhere vas a dramstic |oss
levels of more than 20mg/l (Table 1). No significant
differences in regard of biological activity or antibody
reactivity were observed 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] The antigen of 5T4 is 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 5T4 were also made to accomplish
higher yields. In the Heavy chain; His41Pro, Ser44Gly,
Ile69Thr and Valll3Gly and in the Light chain; PhelOSer,

30 Thr45Lys, Ileé63Ser, Phe73Leu, Thr77Ser, 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



WO 03/ 002143 PCT/ SE02/ 01188 56 yield and biol ogical function (Tablel). The
bi ol ogi cal potency was fully recovered when wild type residues Ser189,
GLul90 anggdabmgPdswere used again in SEA/E-115 (Tablel), pguutsgasofigsti on

| evel s were still at a low 5 | evel. Mol ecular nodeling of this variant
suggested that residues Aspl73, Hi s187 and Ser 188, could be inportant for
the stabilization of the fold and subsequéﬁt I y resul ti ng i n hi gher yi el ds.

[0176] Several | f ferent i,natio eva- uate the

resi dues, resdPtFAgSn© §E%F’Eq e§E§/QE p r ”i:eritzsl

SEA/ E- 122 (Taluhel )proBests,pmohdmmtl Qe cathtra neﬂbn\pdskntSEﬁd E}ﬂﬁﬁhﬂlﬁéﬁﬂ, wild
type resi- du al | th fa r

SN E 53 sEATE MRS R pend ity i d HRR AR | e
only SAg vari &ft §nﬁe@éh|qxg11®a§bfe§§qldd inevedles agft muirle tﬂfaﬂfﬁﬂwppl(eTabl e

1). No sighnifigaRk rdihf e&enee%dlesﬁl%%e Q;fheb'pele%ncta'n%ﬂt\ﬂ&ry ro-
anti body reactivity were observed between the variants. Design of a novel

conj ugate 20 F§BPPESERCEITSS wWHSTFERATER | FHRSsd ieonshoFaRtisiety  of
the tunmor reagkihve,anki-bedy,t kat 9t%p@T4p(I@@élr§cU.§ﬂ e@(.tlstai'ng HOMe e 10).

0178] The an res ed on arie differe tunprs
[such !as non- shﬁgﬁegg Ppleén(f[ gg&r Orf‘ssbl%ég Itc??%yjr rthreler??f}mec Wn%dﬁer

pancreati c capcepchiear anbcarcCeEr adig o:dmleormam@na:@rsulﬁjw ithe icans-dn the

o 19t ype seauencagol STANEG. 0 gl Lo Sosuml S hiohe: i Sl

t he Heavy chal rre ih the
Li ght chai n; PREPOSENT 30 tﬂwewn_c;e@enltl e@@SelrthPhemcmrdlﬁglszSGtrhe Leu78Val

and Leu83Al a Q142K Ahthaugh {he Rk t [ t ages
have been des?ribbed in de?a:él , Ifet qﬁggﬁ%@bgoﬂﬁgle@rl%ogﬁ%ﬂhlﬁ t‘\?%\r&?cgus

changes, subsEFPREI HERaRGCSEESESr I BRSIEES 535 MBE UFRGE e eiGPHHAdyons
departing frosgft hatsphs,i mecang, seepedef, he dcryention as defined by the

appended:ﬁgalqﬁlsol One of skill in the art readily appreciates that
the present invention is well adapted to carry out the
objectives and obtain the ends and advantages mentioned
as well as those inherent therein. Compositions, methods,
procedures and techniques 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.



Mor eover, the scope of the present application is not WO 03/002143

PCT/ SE02/ 01188 57 intended to be limted to the particul ar enbodi nents of
t he procee® o3meesiapne, manufacture, conposition of matter, pafeansniget hods

and steps described in the specification. As one of ordinary skill in the
art will readily appre 5 ciate fromthe disclosure of the present

i nvention, pro- cesses, nachi nes, manufactfre, conpositions of matter,

nmeans, nethod sently existing or later to be devel oped that
perforn1substgﬁggéﬁﬁyﬁgﬁgrggﬁe function or achieve substantially the sane
result as the[odBné RAIsperteintg emddduitniicstdeser needt ilvereel nnmighebe
utilised acc g@'cc{ﬁg '%%tﬁ'%%] Ry %ﬁ?ﬁ}i'c%\é%lé Q% AECLdINglE dfig. appended
claims are intendéd to include within their sCopé such processes,

machi nes, manekaéilgde 1ncdimgosintti Gios Wil ciaither 1nveans ommeidds nsor Adtleps. 15
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and advant age¥CRERt tONEHS SSTRePKTERY REsd §i fRENe I NECRIa,. REHPEESIti ons,
met hods, proeedur @asargeachlicguaey descriinded iberalry arsiesentdy b0
representative _of the R fﬁfred enbodi mrents and are intended to be

exenpl ary and&FE*REE Yed SIETS R a- tions of the scope. Changes
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of the leﬁ(ﬁi n‘g'g’l'a?r‘?‘%@%\ﬁo%of/zgo%ffs PCT/ SE02/ 01188 58 REFERENCES Cl TED

[0181] All pabeht s Pargnpsulsl.i288ti80®s nmentioned in the specification are
indi cative of yt e bgyeh 0k HResegeskilled in the art to which the invention
pertains. Al 5 patents and publications are herein incorporated by refe-
rence to the Safe ERCERC &s 830:&xCfh individual publica- tion was

speci -fical |l ypand ipadievicdueglby iondi cated to be incorporated by reference.

15 U.S. Patent 5,284,760
Patent 5,354,670
Patent 5,366,878
Patent 5,389,514
Patent 5,635,377
Patent 5,782,166
Patent 5,446,128
Patent 5,710,245
Patent 5,840,833
. Patent 5,859,184
Patents 5,440,013
Patent 5,618,914
Patent 5,670,155
Patent 5,475,085
Patent 5,929,237
Patent 5,672,681
Patent 5,674,976
Patents 4,608,251
Patent 4,601,903
Patent 4,599,231
Patent 4,592,230
Patent 4,596,792
Patent 4,578,770

20

25

30

35

coggggddagaagogaddadada
N 0 = 0 2 D o 0 010 © 0 9 0 0 \»» 0 1D \n 2 »n 0 »



U S Patent 4,554,101 10 U. S. Patent 5,221,605 U. S. Patent 5,238,808

US Patent 5,798,208 U S. Patent 5,830,650 U S. Patent 5,220,007 15 U. S.
Pat ent 5, @@¥3/08143U. S. Patent 5,354,670 U.S. Patent 5, 36pd/Gozbiiss Pat ent
5,389,514 U S. Patent 5,635,377 20 U.S. Patent 5,789,166 U.S. Patent
5,446,128 U. S. Patent 5,710,245 U.S. Patent 5,840,833 U. S. Patent
5,859,184 25 U. S. Patents 5, 440,013 U.S. 59atent 5,618,914 U S. Patent
5,670,155 U. Pat ent 475, 08 929 37 30 U. S. Patent
5,672,681 U. gbrﬁ%ﬂ? 3“ 672?"97%1 g’@o 186 25999 s. Pat ent
4,601,903 U 8lpkRaigdnR .4K599 31135 dLi% d%ajtoem R@,aﬁgg}, 233 11.4S. 1Ratsent

U0t o BT B e hradb MRS RS QT ncer Ree.

4:1903- 14, 198sngham @issdn P. Jot Mal. ﬁllqvhmndl3 :P3@-23F5- 519651.997. Bangham

et al., J.5 M8 At 5713 2R8-2R%. 32%@54253 B r1®8%t. al ., Science.
242:423-6,1988. Braisted et al, Proc Natl Acad Sci' U S A 93(125)6 5688- 92,

1996. Braisted et al, Proc Natl Acad Sci U S A. 88-92,
1996.
Burks et al., Proc Natl Acad Sci U S A. 94(2) :412-7,
1997.
10 Capaldi et al., Biochem. Biophys. Res. Comm., 76:425,
1977.

Cavallin A., et al. J Biol Chem. 275:1665-72, 2000.
Cunningham et al., Science. 244(4908):1081-5, 1989.
Davis et al., Basic Methods in Molecular Biology, 1986

15 Dohlsten M., et al. Proc Natl Acad Sci U.S.A. 91:8945-9,
1994.

DRUG CARRIERS IN BIOLOGY AND MEDICINE, G. Gregoriadig ed.
(1979) pp. 287-341.
Hakansson, M. et al. J Mol Biol. 302:527-37, 2000.

20 Harlow, et al. Antibodies: A Laboratory Manual, 1988.
Johannesson et al., J. Med. Chem. 42:601-608, 1999.
Kaneda et al., J Biol Chem., 264(21):12126-12129, 1989.
Kato et al., J Biol Chem., 266(6):3361-3364, 1991.
Nicolau et al., Methods Enzymol., 149:157-176, 1987.

25 Papageorgiou A. C. et al. Trends in Microbiology 8: 369-
375, 2000.

Remington's Pharmaceutical Sciences, 15th Edition,
Chapter 61, pages 1035-1038 and 1570-1580.
Sambrook et. al., In: Molecular Cloning: A Laboratory

30 Manual, 2d Ed.,1989.

Schad E. M., et al. EMBO J. 14:3292-3301, 1995.

Short et al., J Biol Chem. 270(48):28541-50, 1995.
Sundstrom M, et gal. EMBO J. 15:6832-40, 1996 A.
Sundstrom M., et al. J Biol Chem 271:32212-16, 1996 B.

35 Szoka and Papahadjopoulos, Proc. Natl. Acad. Sci.,
75:4194-4198, 1978.

Vita et al., Biopolymers 47:93-100, 1998.



Burks et al., Proc Natl Acad Sci US A 94(2):412-7, 1997. 10 Capal di et

al ., Biochem Biophys. Res. Comm, 76:425, 1977. Cavallin A, et al. J

Bi ol Chemyo2moifa®5- 72, 2000. Cunningham et al., Science.pCT/SE02/01188
244(4908) : 1081-5, 1989. Davis et al., Basic Methods in Ml ecul ar Biol ogy,
1986 15 Dohlsten M,et al. Proc Natl Acad Sci U.S. A 91:8945-9, 1994. DRUG
CARRI ERS I N BI OLOGY AND MEDICINE, G G egéfiadis ed. (1979) pp. 287-341.
Hakansson, M

302 0 0 HarI et al.
o bodr os: AREESEAEE: (e EaPe s ey AR ARdesEaPae 2 125 - hea.  chem
42:601- 608, lgégssh&ﬁlﬁeéa: etl .al Eurd Bi.oBiGkhé&em. 264(: Z]Z)S ]73:826 15229, 1989.

Kato et al 33 6 1991. j.col au et al., Methods
Enzynol ., 149‘7]!?‘[?7g ?2?987%%@?@618%% éLl%GA%%C 19? al. Trends in

M crobi ol ogy Bongeet 815, Fene. Remdhgibdn ' %har maceutical Sciences, 15th
Edi tion, Lhapbetoflecages L0%Am038 ands3310-1980. Jsaubr agkeet . al., In:
Mol ecul ar G oning: A Laboratory 30 Manual ,1989. Schad EE M, et
al. EMBO J. 14:3292-3301, 1995. Short et aI., J BI ol Chem
270(48):28541-50, 1995. Sundstrom M et al. EMBO J. 15:6832-40, 1996 A
Sundstrom M, et al. J Biol Chem 271:32212-16, 1996 B. 35 Szoka and
Papahadj opoul os, Proc. Natl. Acad. Sci., 75:4194-4198, 1978. Vita et al.,
Bi opol yners 47:93-100, 1998. WO 03/002143 PCT/ SE02/01188 60 Warren et al.,
Bi ochem stry 35(27):8855-62, 1996. Wisshoff et al., Eur. J. Biochem
259:776-788, 1999. Wells et al., Methods. 10(1):126-34, 1996. Wng et al.,
Gene, 10:87-94, 1980. 5 Yelton et al., J Imunol. 155(4):1994-2004, 1995.
WO 03/ 002143 PCT/ SEO2/ 01188



61 CLAIMS 1. A conjugate conprising a bacterial superantigen 5 and an

anti body noiety, wherein the am no acid sequence of the superantigen com
prises rewyiooosnoAN480 E, which region Ais within the TCR IBramkmogosisge and
determ nes the binding to TCR, and regions Bto E determ ne binding to MHC
Class Il nole- 10 cules, the am no acid sequence of the superantigen has
been substituted so that one or nore am fé acid residues in any of the
regions A to E have been replaced with one or nore different am no acid
resi dues, such that the substi 15 tuted superantigen has reduced
seroreactivity conpared to the superan€l-§éMSfrom which it has been
derived, and wherein the antibody noiety is a full length antibody or any

ot her antigen binding antibhody active fragnent, which_is directed agai nst
a cancer-associ at ed- §0c8€DP9§E?f58@P§ﬂ§&89u@ebaﬁteﬁléénFG§§F€I§€éﬁ¥Ulng to

claim1l, wheregha bhean&ubaagnhbg%myusw@e&%a@hylococcal enterotoxin (SE), a
St rept ococcus pyoggﬁes exot oxi n 0COCCUS _.aureus toxic

shock- syndr one t oxihc( 7871714 §Fgéﬁp86 g% Sﬁ'aﬁuﬁffgﬁgﬁgg exotoxi n ( SVE)
or a streptocpwdabssmagnonanﬂlgenE(SﬁkpchBreglcmnpug&tauaﬂumrﬁmmgiKﬁicIa|m

2 sherel n t hepsaupaEantigen s aStaphylacoceal LaNALE! @ ok (SR o E

(SEE). 30 4. conj ugate accor to claim nore of the
amino acid regﬁgwéglsaﬁ 5Os Et d@ﬁemlnslbln@:%n@n@%ﬂﬂﬂﬁ tq5har$sr égi GFPl@-of SEE
have been g epkag¢ed., 5. A conjugate according to claim4, in which one or
nore of the am no aC|d resi dues at position 20, 21, 24 35 27, 173 and 204
within region A an8R82amipphaRifegraRCRCSoPESERSH SVR KGR

repl aced. WO 8380821438 cBCELSERILODRE8 orbRiche AnEoR W@dlde reeGddndrd o claim

5. In which oneyogf the regions A to E have been replaced with one or
more different amino acid residues, such that the substi-
15 tuted superantigen has reduced 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
fragment, which is directed against a cancer-associated

20 cell surface structure.

2. A conjugate according to claim 1, wherein the
superantigen is a staphylococcal enterotoxin (SE), a
Streptococcus pyogenes exotoxin (SPE), a Staphylococcus
aureus toxic shock-syndrome toxin (TSST-1), a strepto-

25 coccal mitogenic exotoxin (SME) or a streptococcal super-
antigen (SSA).

3. A conjugate according to claim 2 wherein the
superantigen is Staphylococcal enterotoxin A (SEA) or
E (SEE).

30 4. A conjugate according to claim 3, in which one
or more of the amino acid residues at position 79, 81,
83 and 84 within region C of SEE have been replaced.

5. A conjugate according to claim 4, in which one or

more of the amino acid residues at position 20, 21, 24,
35 27, 173 and 204 within region A and 227 within region E
of SEE have additionally been replaced.



nore of the am no acid residues at position 34, 35, 39, 40, 41, 42, 44,

45, 49 wthin region B of SEE and/or at position 74, 75, 78 within region
C of SEE ewddzam2@s 5 position 187, 188, 189, 190 within rggiteEoRopiss SEE
and/or at position 217, 220, 222, 223, 225 within region E of SEE have
additionally been replaced. 7. A conjugate according to claim®6, wherein
the follow ng amno acid residues repl acégent have been 10 introduced in

t he SEE sequence: RZOg; N21T, S24G_ R27K §7QE K81E, K83S, .K84S and D227S
(or A). 8. A conjufat& SEEHERRG FECEFAtRPe -Owfefei the™ YUPpEFait ol has
t he am no aci dogzequénteedepiicbedcin SEQiduBsNat poESEACE- B2Q) 35153%., A

conj ugat e accqpdi t g-any, ,ong -of ,t.he . edi clai s, i

ant i body noie??’iggé %gb %#ég%ghtéb %6E%%%bgﬁﬁﬁﬁh Eﬁggiggg?%%%ygriggin19,
wher ei n' t he aRPEB&dPrMIlet V5 s 762 VEEABN reIiANCEnjdgSEE aeddodi ¢ to cl ai m
9, Where'QsFhﬁos@@i%ﬂih%@@Yl@@Lehﬁ9bs1@54%§th%?re@i%ﬁﬂtﬂgﬁi%E@P%%F g to
claim1, which has the am no acid sequence depictéd in SEQID NO 1. 13. A
conj ugat e accBFdPRIEACENY 1dne 26 /1t KéZpr eécdd- 2i2Rg Wait&ilis TegritReE &dnpri sing
a cytokine. 25rE4hatkeCaddi@abaadtgobdiend replelaiam 13, wherein the cytokine
is an interleukin.715A A cog%u ate accandinﬂ to cLaigll4 mhereiﬁ t he
interleukin is IL27oraSqEPPVEEFVECPREPEEE HBVIFhG I TeSeeMTAFY tHE same

bi ol ogi cal actbilibyiol aatineeakii. r238ifibesArepijpugakatadesedbegnt o any one
of the npreceding glalns OEh%SEEbaﬁEE%eEE%%tﬁﬁ%b 0&2&%“C%54G1735%K
claim16, ere ed fromthe

conjugatée as clained In I'n the “carncer 'i's sélect
group consi st Ki§Eef KBdlg, K8BBea&B4ScendnD2Ri7&dey, Apancreati c, ovari an,

stommch, 35 cer vi xaang Bea3LaheccaBeskai N0 03/ 092143 cPCTASEA2L0LLES 63 16,

Use of a conjugate according to_any qgne clainms 1 y for. the
manuf act ur e ofUReKERLAIREN 2o he amino acld sequence depicted in SEQ

ID NO: 2 (SEA/E-120).
15 9. A conjugate according to any one of the preceding
claims, wherein the antibody moiety is a Fab fragment.

10. A conjugate according to claim 9, wherein the
antibody moiety is C215Fab.

11. A conjugate according to claim 9, wherein the

20 antibody moiety is 5T4Fab.

12. A conjugate according to claim 1, which has the
amino acid sequence depicted in SEQ ID NO: 1.

13. A conjugate according to any one of the preced-
ing claims further comprising a cytokine.

25 14. A conjugate according to claim 13, wherein the
cytokine is an interleukin.

15. A conjugate according to claim 14, wherein the
interleukin is IL2 or a derivative thereof having
essentially the same biological activity of native IL2.

30 16. A conjugate according to any one of the
preceding claims for use in the treatment of cancer.

17. A conjugate as claimed in claim 16, wherein the
cancer is selected from the group consisting of lung,
breast, colon, kidney, pancreatic, ovarian, stomach,

35 cervix and prostate cancer.



treating cancer. 19. Use according to claim 18, wherein the nmedica- 5 nent
is for intravenous adm nistration. 20. A pharmaceutical conposition

conpri si ngo @®o2@sti ve ingredient, a therapeutically effedqdiysoaopgnat of a
conjugate according to any one of clains 1 to 15. 21. A conposition

according to claim 20, wherein the 10 active ingredient conprises a
cytokine. 22. A Conposition according to 63ain121 wherein the cytokine is

part of the conjugate. conposi tion accor 0 claim?21, wherein
the cytokine is prééenpsﬁsogn UEBBHPQGE?eBCE8 gn%o 2% PRaEonbi ned
preparation fona$mauntanemﬁsfoxepaeamanufaseqmenbﬁab usel iicamanti caacer

t herapy. 24. i ccording to any of clains 21 to 23, wherein
t he superantlggﬁgggga %éggﬁ?no acid sequence of SEQ ID NO 2, the anti body

nmoi ety is C215Fab aAd Uhe 20coytdokpneoi s1pim 8B, avblerpiat the medicsf havi ng

essential -5 | ygLhe iém?_oh_n %@%@@hoﬁ%t 'a&hltlmgftra%tlbyle IL2. 25. A conposition
accordi ng to any of clalns 3, _wherein the superantigen has the

ami no aci d sequencé?-oft BEEFWEﬂﬁEﬁQCa@h€°§BP§5569HWGP@P?1§§HST4P&b and t he

25 cytokine i &ct&%eoringréariemtl &etha@épéhth@wng eFFertidle ampuite sane
bi ol ogi cal activity of, naklve | L met hod of t%gatlnglm%nCﬁr in a
mammel by act Pf @atrBdugt Fh@cFﬁﬁgﬁggs§?t@HVan§al Cch et hod

conpri ses adni ni steti.ny tompbeitasnahcaotiengpeot ctaliimy 280 ehkeetinvéhanmunt

of a conquatgcggngr %lggdge%%p% Bk g%g mﬁt%%l nti body noiety, wherein

t he superantlgen CONPrrSes reg i OnS region Ais within the
TCR binding site aaa détepmpnestlpneabpn@dmggt@OTcRalmnélne@h@ﬁ§lB theE

determ ne blnggeghlﬁg tg BHQtCBQS%thnghgggk%s the am no acid sequence of

the superantigen been™ substituted sO0 that one_or nore am no acid
residues i n WO 03/ 8321A3CPUPPSED2PD18880THANGN{CoF1ERE Pdgi YHETRIF0 E have

been repl acediwkt By@BRiAE is present as an unconjugated component,
15 in a combined preparation for simultaneous, separate or
sequential use in anticancer therapy.

24 . A composition according to any of claims 21 to
23, wherein the superantigen has the amino acid sequence
of SEQ ID NO:2, the antibody moiety is C215Fab and the

20 cytokine is IL2 or a derivative thereof having essential-
ly the same biological activity of native IL2.

25. A composition according to any of claims 21 to
23, wherein the superantigen has the amino acid sequence
of SEQ ID NO:2, the antibody moiety is 5T4Fab and the

25 cytokine is IL2 or a derivative thereof having essential-
ly the same biological activity of native IL2.

26. A method of treating cancer in a mammal by acti-
vation of the immune system of said mammal, which method
comprises administering to the mammal a therapeutically

30 effective amount of a conjugate comprisgsing a superantigen
and an antibody moiety, wherein

the superantigen comprises regions A to E, which
region A is within the TCR binding site and determines
the binding to TCR, and regions B to E determine binding

35 to MHC Class II molecules,
the amino acid sequence of the superantigen has been

substituted so that one or more amino acid residues in



nore different am no acid residues, such that the substi- tuted
superanti gen has reduced seroreactivity conpared to the superantigen from

which it {asosheefsderived, 5 and wherein the antibody noi gioydeerddss! !
length antibody or any other antigen binding antibody active fragnent,

which is directed against a cancer-associated cell surface structure. 27.
The nmethod of claim 26, wherein the superasatigen 10 is a staphyl ococcal

enterotoxin (SE), a Strept ococcus pyogenes exotoxin Slzﬁg
St aphyl ococcudn¥uPéusheo¥reiosRodk Loy Fdhsive PEern rEPS: Wl&%ﬂ“@ptod”coccal

m t ogeni c exmb@élaltswEkn@ramlﬁbre@h@cee@aﬁue@peeamﬂig@ﬁm{&ﬁ%& sudktiFhe

t hod of cl 27, wh th t 15 t, I I
ent or ot oxi n. ACUSBR) SHPSESPGEERT D4B° FRBUGEENSaTor SeCh LIy, bR the or
nor e of the ahensuperdntégeduéxomt wpdsht ionhad®, b&kn Seranddd4 withi n
region C of SEE MaYRAPGRRLLER! 8AR02nA0pode HeLhod. of LClah 22.,0bm whi ch
neg at poSi

one or m)re of am no aC| resi |on 27, 173
and 204 wit hi BnEéhpdy Arapdy22theint bt igey danEisg 8Bt 1 Heslye agddivie onal | y

been repl aced¢ 3dmedie Wﬁﬁ@ﬂdlgfdﬁ&%b@b@oagbﬁnﬂﬁ'%hdgﬂ%éyldgga%ﬂ§fe&r“3
am no acid residles at position 34, 35, 40, 41, 25 42, 44, 45,

Wit hin regi oncBléf SSEE2ERIFELIGEYESSI ti on 74 75, 78 within region C of SEE

and/or at position2%87Thel88tnd890£18Qawnt hish Wﬁ&k@ﬂnDt@% bk cangh/iageat
position _ 217, 220, 223, 225 within re?ll 2%55 ve addi -

222,
tional Iy HeentFefl ﬁE@Bﬁyéﬁcgfca hEYTECREEXS é’cr?qcllr]é"
foll ow ng anppoganed essidués r(ep[EacelaieSta@ayeola@enusntamdameectdmc t he SEE

33 The: ot hof 'SP RcP XA T3 CRer §TRE SuporaftTobyC 35 s TRESEH Rb abi d
sequence depi exeaoxmnSE@MED NO. 22 sStESEAPEOTZA). SWOeTNGGEA3 (IS@F/)SEOZI 01188
65 34. The method ¢f ckakmMndBnowheketiatihe2ant Bed¥in the superantigen
15 is Staphylococcal enterotoxin A (SEA) or E (SEE).
29. The method of claim 28, in which one or more of
the amino acid residues at position 79, 81, 83 and 84
within region C of SEE have been replaced.
30. The method of claim 29, in which one or more of
20 the amino acid residues at position 20, 21, 24, 27, 173
and 204 within region A and 227 within region E of SEE

have addltlonally been replaced

31. The method of claim 30, in which one or more of
the amino acid residues at position 34, 35, 39, 40, 41,

25 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 at position
217, 220, 222, 223, 225 within region E of SEE have addi-
tionally been replaced.

30 32. The method of claim 31, wherein the following
amino acid residues replacement have been introduced in
the SEE seqguence: R20G, N21T, S24G, R27K, K79E, K81E,
K838, K84S and D227S(or A).

33. The method of claim 32, wherein the superantigen

35 has the amino acid sequence depicted in SEQ ID NO: 2
(SEA/E-120) .



noiety is a Fab fragnent. 35. The nethod of claim 34, wherein the antibody
noi ety is C215Fab. 5 36. The nethod of claim 34, wherein the anti body

noi ety i swol@glemaz37. The nethod according to claim 26, wigrmeE2bhes
conjugate has the am no acid sequence depicted in SEQID NO 1. 10 38. The

met hod of any one of clainms 26 to 37, further conprising a cytokine. 39.
The nmet hod of claim 38, wherein the cytokéhe is an interleukin. 40. The

met hod of cl aim 39, whe eln interleykin_ 15.is L2 vative
t her eof havi ng esséﬁtlg FymF E od5 gfe C h?&@o@?cawhﬁEFFFI oﬁm%éii | L2. 41.
A met hod accomdiegyt dsany Fehe faboeatpr ecedi ng claims wherein the cancer

|s selected fromthe g&ﬁgpme%gl%é' 3 %ﬂagf é%”gwh%&%%t ’th%o'a%%lb‘gd?/ney’

pancr eat i c, 20 ovarian cervi tatée cance
moiety is C215Fab.

5 36. The method of claim 34, wherein the antibody
moiety is 5T4Fab.
37. The method according to claim 26, wherein the
conjugate has the amino acid sequence depicted in SEQ ID
NO: 1.
10 38. The method of any one of claims 26 to 37,
further comprising a cytokine.
39. The method of claim 38, wherein the cytokine is
an interleukin.
40. The method of claim 39, wherein the interleukin
15  is IL2 or a derivative thereof having essentially the
same biological activity of native IL2.
41. A method according to any one of the preceding
claims wherein the cancer is selected from the group
consisting of lung, breast, colon, kidney, pancreatic,

20 ovarian, stomach, cervix and prostate cancer.



