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CYTOLYSIS OF TARGET CELLS BY 
SUPERANTIGEN CONJUGATES INDUCING 

T-CELL ACTIVATION 

FIELD OF THE INVENTION 

[0001] The present invention relates to inactivation/cy 
tolysis of target cells caused by T cells activated by func 
tional superantigens. Cytolysis can be applied to therapy and 
to in vitro assays. 

DEFINITIONS 

[0002] Superantigens. According to the very ?rst de?ni 
tion (around 1988-1993), superantigens are bacterial or viral 
proteins capable of binding to MHC class II antigens With 
out prior intracellular processing and activate T cells by 
binding to the VB-chain variable region (VB) of the T cell 
receptor (TCR). The binding leads to a VB family restricted 
activation of a relatively large oroportion/subset of T cells 
and lysis of MHC Class II expressing cells (superantigen 
dependent cell-mediated cytolysis SDCC). Normally the 
superantigen activated subset of T cells constitutes about 
1-30% of the total amount of T cells of an individual. 

[0003] Well knoWn Wild-type superantigens according to 
the de?nition above are the staphylococcal enterotoxins 
(SEA, SEB, SEC1, SEC2, SED, SEE and SEH). Further 
examples are Toxic Shock Syndrome Toxin 1 (TSST-1, also 
of staphylococcal origin), Exfoliating Toxins (EXft), Strep 
tococcal Pyrogenic Exotoxin A, B and C(SPE A, B and C), 
Mouse Mammary Tumor Virus proteins (MMTV), Strepto 
coccal M proteins, Clostridial Perfringens Enterotoxin 
(CPET), mycoplasma arthritis superantigens etc. For a 
revieW of superantigens and their properties see KotZin et al 
1993. 

[0004] Wild-type and chimeric superantigens have also 
been mutated to have a reduced or no MHC class II binding 
and/or TCRVB binding (Kappler et al WO 9314264; Kappler 
et al 1993; Blanco et al; Abrahmsén et al., WO9601650; 
Antonsson et al WO 9736932; Antonsson et al 1997). This 
type of superantigens becomes less toxic. In case they 
completely lack ability to bind to MHC class II or to TCRVB 
they no longer are functional superantigens because they 
then lose their T cell activating ability. 

[0005] By mutating structurally similar Wild-type super 
antigens it has been possible to construct chimeric function 
ally active superantigens (hybrid superantigens) (Lamphaer 
et al., 1996 and Antonsson et al WO 9736932). 

[0006] It has been discovered that activation and subse 
quent cell lysis can occur in a MHC class II independent 
manner in case the Wild-type superantigen Was conjugated 
With a target-seeking moiety capable of binding to a cell 
surface strcture (Dohlsten et al WO9201470). This novel 
effector mechanism has been termed superantigen antibody 
dependent cell-mediated cytolysis (=SADCC). It includes 
the analogous mechanisms for targeting moieties other than 
antibodies (Abrahmsén et al., WO9601650; Antonsson et al 
WO 9736932). 

[0007] Accordingly the superantigen concept of today 
encompasses any compound (preferably of polypeptide 
structure) that Without intracellular processing is capable of 
binding to a cell surface structure (target structure) and to 
one or more olymorphic TCR chains, in particular the VB 
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chain, thereby activating a subset of T cells expressing the 
speci?c TCR chain involved in the binding. The T cells then 
become cytotoxic and direct their cytotoxicity against cells 
carrying the surface structure (target structure, target cells). 
The de?nition of superantigen (SAG) as used in the context 
of he invention and if not otherWise speci?ed thus Will 
encompass conjugates betWeen a targeting moiety and a free 
superantigen as discussed above for SADCC. 

[0008] By the term superantigen is contemplated, if not 
otherWise speci?ed, only functional superantigens. 

[0009] A free superantigen (Sag) is a Wild-type, possibly 
mutated or otherWise modi?ed, superantigen that is not 
conjugated to a targeting moiety or to an immune modulator. 
The MHC class II binding ability of free superantigens is an 
inherent targeting property. Since free superantigens lacI 
conjugated targeting moieties they Will only exert SDCC. 

[0010] A conjugated superantigen is a conjugate betWeen 
a free superantigen and a targeting moiety or an immune 
modulator. A conjugated superantigen exerts either or both 
of SDCC and SADCC. 

[0011] An immune modulator (IM) is a compound capable 
of regulating the immune system. In the context of the 
invention superantigens are treated separately and are not 
included When the term immune modulator is used. An 
immune modulator often has an inherent targeting ability, 
such as for a corresponding lymphocyte receptor. Unless 
otherWise speci?ed, an immune modulator is in un-conju 
gated form. 

[0012] A targeting moiety (T) is a moiety that is capable 
of binding to a cell surface structure and/or a tissue structure. 

[0013] A conjugate is composed of tWo or more moieties 
Sag, IM, T etc that are linked to each other covalently. 

[0014] By soluble forms of active ingredients means forms 
that are soluble in body derived ?uids such as serum and 
plasma. 

BACKGROUND ART—THERAPEUTIC USE OF 
SUPERANTIGENS 

[0015] Non-conjugated Wild-type and mutated superanti 
gens have been suggested for therapy With curative effect 
presumably being accomplished through an activation of the 
immune system, either locally at Class II expressing cell 
associated With the disease to be treated or as a systemic 
activation (Kalland et al WO9104053; Terman et al 
WO9110680 and WO9324136; Antonsson et al WO 
9736932; and NeWell et al 1991). Due to the extreme 
toxicity of Wild-type superantigens this approach, With 
respect to cancer treatment, should only be applicable to a 
very minor fraction of all cancers. 

[0016] It has also been suggested to use superantigens 
conjugated to target-seeking moieties (Dohlsten et al 
WO9201470; Abrahmsén et al WO9601650, Antonsson et al 
WO 9736932 and Ochi et al 1993), all three publications 
being incorporated by reference) 
[0017] In connection With studies on prevention of super 
antigen induced doWn-regulation of T cell mediated cyto 
toxic activity by IL-2 in vivo it has been speculated that it 
should be bene?cial to coadminister IL-2 With unconjugated 
Wild-type superantigens and Wild-type superantigens conju 
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gated to antibodies (Belfrage Thesis Augusti/September 
1996; Belfrage et al 1994; Belfrage at al 1995; Belfrage et 
al 1997a; Belfrage et al 1997b (Wild-type superantigens)) 

[0018] It has also been suggested that cell membrane 
anchored CD80 has a role in superantigen activation of T 
cells in the absence of MHC class II antigens (Lando et al 
1993 and 1996). 

[0019] FIG. 4 in Lando et al 1996 shoWs an experiment in 
Which the ability of superantigen conjugated to an antibody 
alone or in combination With IL-2 to induce proliferation of 
resting human T cells Was analyZed. In this 4-day experi 
ment the conjugated superantigen Was presented on parent 
CHO-cell and CHO-cells transfected to express Class II or 
C215 or Class II plus C215. The effect of IL-2 Was insig 
ni?cant. 

[0020] Kappler et al (WO9314634) have suggested non 
conjugated Wild-type SEB mutated to have lost its VB or 
MHC Class II binding ability (in the context of vaccines and 
as an agent to neutraliZe toxic effects of superantigens). 
Abrahmsén et al (WO9601650) have suggested cancer 
therapy With conjugated superantigens having a modi?ed, 
preferably decreased; ability to bind to Class II antigens. 
Antonsson et al (We) 9736932) has suggested therapy With 
chimeric superantigens and superantigens With reduced 
seroreactivity (see also Abrahmsén et al). Mutations as 
described by Abrahmsén et al (WO9601650) and Antonsson 
et al (WO 9736932) Will implicate superantigens With a 
lowered systemic toxicity, lowered immunogenicity and/or 
loWered seroreactivity in the mammal to be treated 

[0021] Therapy With administration of nucleic acids 
encoding Wild-type superantigens have been suggested (Ter 
man et al WO9110680; WO9324136) and DoW et al 
WO9636366). DoW et al go further on and suggest coad 
ministration of a nucleic acid encoding a cytokine or a 
chemokine With a nucleic acid encoding a superantigen. 
Without enabling experimental support, WO9636366 also 
suggests constructs in form of a biscistronic gene construct 
in Which one cistron contains the gene coding for the 
superantigen and the other cistron contains the gene coding 
for a cytokine or a chemokine. 

[0022] Without enabling experimental support Pouletty P 
(Sangstat, EP 510949) has speculated that conjugates 
betWeen targeting moieties, such as IL-2, and Wild-type 
superantigens might be useful for inactivating cells express 
ing the IL-2 receptor. 

BACKGROUND ART—THERAPEUTIC USE OF 
IMUNE MODULATORS IN COMBINATION 
WITH ANTIBODIES SPECIFIC TO CELLS 

THAT ARE TO BE INACTIVATED 

[0023] It previously has been suggested to conjugate anti 
bodies With biological response modi?ers, for instance a 
chemokine or a cvtokine, such as interleukin-2 (Fell et al EP 
439095; Rosenblum et al EP 396387, Pancook et al 1996; 
and Becker et al 1996). 

[0024] The Problem the Present Invention Sets Out to 
Solve. 

[0025] The present invention sets out to provide improve 
ments in relation to superantigen therapy involving activa 
tion of the immune system in order to inactivate undesired 
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target cells in a mammal to be treated. In particular the 
improvements relate to: 1. extending the activation period 
locally, for instance in a tumour, during a ?rst treatment 
cycle; 2) counteracting the appearance of hyporesponsive 
ness due to the tendency of activated T cells to escape into 
anergy; 3) facilitating MHC class II independent T cell 
activation in the tumor area; and 4) broadening the thera 
peutic WindoW for cytolysis via superantigen activation. It 
has noW been discovered that these improvements Wholly or 
partly may be accomplished provided that the administration 
of the superantigen (SAG) is combined With the adminis 
tration of an immune modulator in soluble form, at least one 
of the superantigen and the immune modulator being in form 
of a conjugate With a moiety having targeting properties for 
the cell L0 be inactivated. 

[0026] The First Major Aspect of the Invention: a Method 
of Inactivating Target Cells. 

[0027] The ?rst aspect of the invention covers both 
therapy and assays in vitro and is a method for inactivating 
undesired target cells in the presence of T cells by bringing 
the tWo types of cells in contact With a superantigen (SAG), 
in particular a superantigen that activates T cells through 
binding to TCRVB, in the presence of an immune modulator 
(IM) that is not a superantigen (Sag). In its broadest aspect 
the method is characteriZed in that at least one of the 
superantigen and the immune modulator is in form of a 
conjugate With a moiety (T) having targeting properties for 
the cell to be inactivated. In a subaspect the method is 
characteriZed in that 

[0028] a. the superantigen (SAG) and the immune 
modulator is used in form of a triple conjugate 
comprising a superantigen (Sag), a targeting moiety 
(T) for the target cells and an immune modulator 
(IM) (T,IM,Sag-conjugate); 

[0029] b. the superantigen (SAG) is used in form of 
a dual conjugate betWeen a superantigen (Sag) and a 
targeting moiety (T) for the target cells in combina 
tion With a dual conjugate betWeen an immune 
modulator (IM) and a targeting moiety (T‘) for the 
target cells (T,Sag-conjugate+T‘,IM-conjugate); 

[0030] c. the superantigen (SAG) is used in form of 
a dual conjugate betWeen a superantigen (Sag) and a 
tarqeting moiety (T) for the target cells and the 
immune modulator (IM) is used in free form, ie not 
conjugated to a targeting moiety for the target cells 
(T,Sag-conjugate+IM); 

[0031] d. the superantigen (SAG) is used in free form 
(Sag) and the immune modulator is used in conjugate 
form, ie a dual conjugate betWeen the immune 
modulator (IM) and the superantigen (Sag) (Sag+T, 
IM-conjugate); and 

[0032] e. the superantigen (SAG) and the immune 
modulator is used in form of a dual conjugate 
betWeen a superantigen (Sag) and an immune modu 
lator (IM) (Sag,IM-conjugate); 

[0033] The superantigen and the immune modulator may 
be targeted to the same type of cells, for instance to identical 
or crossreacting structures/epitopes or to different type of 
cells Within the same tissue. Targeting may be for normal 
cells or diseased cells associated With one and the same 
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tissue. Either or both of the superantigen and the immune 
modulator may be targeted With one or several antibodies. 

[0034] The Diseases to Be Treated by the Method of the 
Invention. 

[0035] The diseases to be treated are in principle the same 
as those previously suggested for superantigens. See for 
instance under headings “Background . . . ” above. Illustra 

tive eXamples are cancers, autoimmune diseases, parasitic 
infestations, viral infections and other diseases associated 
With cells that on their surface express MHC class II 
antigens and/or other structures that are speci?c for respec 
tive disease and bind to the target-seeking moiety incorpo 
rated in the superantigen in accordance With the inventive 
concept (formula I). Also bacterial infections may be com 
bated by the use of the invention. 

[0036] Important cancer forms in the conteXt of the inven 
tion are: melanomas, carcinomas, hematopoetic neoplasias 
and ?brosarcomas and includes speci?c forms such as 
squamous cell carcinoma, breast cancers, head and neck 
carcinomas, thyroid carcinomas, soft tissue carcinomas, 
bone sarcomas, testicular cancer, prostatic cancer, ovarian 
cancers, bladder cancers, skin cancers, brain cancers, 
angiosarcomas, hemanqiosarcomas, mast cell tumors, pri 
mary hepatic cancers, lung cancers, cervix cancers, renal cell 
carcinomas, leukemias and lymphomas. Included are any 
type of malignant or benign tumors as Well as multi-drug 
resistant cancers, metastatic cancers, various forms of 
chemically or virally (herpes, SV40, HIV etc) induced 
cancers. 

[0037] The Second Major Aspect of the Invention: Inven 
tive Superantigen Conjugates. 

[0038] This aspect of the invention comprises conjugates 
complying With the formula 

(DASagkUML 
[0039] T is a targeting moiety, Sag corresponds to a free 
superantigen and IM is an immune modulator that is not a 
superantigen. T, Sag and IM are linked together via organic 
linkers B that may be different or equal Within one and the 
same conjugate molecule or substance. Conjugates accord 
ing to formula I encompass chemical conjugates as Well as 
recombinantly produced conjugates (fusion proteins). X, Y 
and Z are integers that typically are selected among 0-10, 
such as 0-5, and represent the number of moieties T, Sag and 
IM, respectively, in a given conjugate molecule, With the 
provision that y>0 and also one or both of X and >0. 
Chemical conjugates are normally conjugate substances 
containing a miXture of different conjugate molecules. 
Accordingly in chemical conjugate substances X, v and Z 
may also be non-integers Within the range 0-10, such as 
Within the range 0-5. 

[0040] In a ?rst subaspect of formula I, Sag and IM and T 
are present in the conjugate (X and y and Z>0;T,Sag,IM 
conjugates). X, y, and Z are typically integers 1-3, With 
preference for 1-2. Typical relations betWeen X, y and Z are: 
X=y=Z; X=y=0.5Z; X=0.5y=0.5Z; and X=0.5v=Z. 

[0041] In a second subaspect of conjugates according to 
formula I, the targeting moiety is absent (IM,Sag-conju 
gates, X=0). y and Z typically are integers 1-3. Preferred 
relations betWeen X and y are: X=y; X=0.5y, 0.5X=y; X=1/3y 
and 1/3X= 

Formula I 
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[0042] In both subaspects integers or relations primarily 
refer to fusion proteins in Which the targeting moiety may be 
a protein containing 1, 2, 3 or 4 polypeptide chains and in 
Which there are one T in each conjugate molecule. 

[0043] Formula I for conjugates according to the second 
subaspect reduces to: 

(5ag)y(IM)Z 
[0044] This type of conjugates are primarily adapted to the 
treatment of diseases associated With cells eXpressing MHC 
class II antigens, in particular class II eXpressing cancers, 
such as cancers of the hematopoetic system, and certain 
autoimmune diseases, viral infections and parasitic infesta 
tions, but also With diseases associated With cell membrane 
anchored receptors for the immune modulator, for instance 
T cell lymphoma eXpressing for instance the IL-2 receptor. 

[0045] A. The Immune Modulator IM in Formula I 

[0046] IM stands for an immune modulator that is not a 
free or conjugated superantigen. 

Formula II 

[0047] The immune modulator may be a cytokine or a 
chemokine. Illustrative cytokines are granulocyte macroph 
age colony stimulating factor (GM-CSF), tumor necrosis 
factor 0t or [3 (TNFO. or TNFB), macrophage colony stimu 
lating factor (M-CSF), granulocyte stimulating factor 
(G-CSF), IL-1, IL-2, IL-4, IL-6, IL-7, IL-12, IL-15, IL-18 
and IGF. Illustrative chemokines are CSa, IL-8, monocyte 
chemotactic protein 1alpha (MIP1alpha) or monocyte 
chemotactic protein 18 (MIP1[3), monocyte chemoattractant 
protein 1 (MCP-1), monocytic chemoattractant protein 2 
(MCP-2), monocytic chemoattractant protein 3 (MCP-3), 
platelet activating factor (PAFR), N-formyl-methionyl 
leucyl-phenylalanine (FMLPR), leukotriene B4 (LTB4R), 
gastrin releasing peptide (GRP), RANTES, eotaXin, lym 
photactin, IP10, I-309, ENA78, GCP-2, NAP-2, MGSA/gro, 
DC-CK1, Flt3L (ectopic domain), fractalkin, PF-4 etc. 

[0048] Another type of immune modulators are those 
derived from cell membrane anchored receptor/ligand pairs 
involved in modulation of a triggered immune response, 
such as costimulation (for instance lymphocyte surface 
bound receptors and corresponding cell bound ligands). 
IllustratLive eXamples are members selected from the pairs 
CD40L/CD40, 4-BB1/4-BB1L, CD28/B7, CTLA-4/B7 etc. 
B7 includes variants such as CD80 and CD86 With prefer 
ence for the former. Preferred forms are soluble, contain the 
eXtracellular part (ectopic domain) and are devoid of the 
intracellular and membrane anchored parts. 

[0049] Particularly preferred immune modulators are 
capable of potentiating the effects of superantigens in vivo, 
for instance by counteracting escape of superantigen acti 
vated T-cells into anergy. Typical appropriate cell bound 
receptors/ligands are CD28/B7 including analogues and 
fragments as de?ned above. Typical cytokines of this group 
are IL-2, as being the main doWnstream effector of CD28/B7 
signaling, and the IL-2 like cytokines IL-7 and IL-15. 
Among T cell surface associated receptor/ligand pairs the 
member not bound to the T cell to be activated is preferred 
to be incorporated in a conjugate according to the invention. 
For CD40L/CD40, 4-BB1/4-BB1L and CD28/B7 this means 
soluble forms CD40, 4-BB1L, and B7 With preferences as 
de?ned above. The eXperimental part of this teXt illustrates 
the immune modulator variants that at the priority date Were 
found optimal in the invention. 



US 2005/0226885 A1 

[0050] Immune modulators should preferably be of the 
same species origin as the individual Who is intended to be 
treated. Native immune modulators, such as cytokines and 
chemokines, often shoW a high systemic toxicity and a 
relatively short half live in mammals. The literature is 
extensive on hoW to modify immune modulators to an 
increased stability relative to oxidation, a longer in vivo half 
life, a loWer toxicity, an improved refolding When produced 
by recombinant techniques etc. For instance US. Pat. No. 
5,229,109 (Grimm et al) describes loW toxicity analogues of 
IL-2 having a reduced af?nity for the high af?nity IL-2 
receptor (IL-2R) by being de?cient in binding to the p55 0t 
subunit of the receptor. The analogues are primarily pre 
pared by mutating the codon for an amino acid in position 
33-46 in IL-2 (for instance Arg38Ala and Phe42Lys or 
Phe42Ala). The Asp20Lys mutant has 100-500 fold reduced 
af?nity for the p75/[3-chain of the IL-2 receptor Without 
affecting binding to p55 (Collins et al 1988). Other muta 
tions, e.g. Asp20Ser are less severe (Berndt et al 1994). 
Studies on murine IL-2 indicates that Asp84 and Asn88 of 
human IL-2 are also implicated in p75 binding (ZuraWski et 
al 1993). This is supported by modelling of the binding 
betWeen human IL-2 and its receptor (Bamborough et al 
1994). The expected reduction in af?nity of these mutations 
is Asp20>Asn88>Asp84. 

[0051] Combining the mutations in Arg38 and Phe42 With 
mutations in position 88 and 20 Would result in a still loWer 
af?nity for IL-2R. Another potent and at the priority date 
preferred IL-2 mutation is Thr51Pro that gives an IL-2 
analogue With a loWered rate of cell internaliZation and a 
prolonged duration of its immune modulating effect (Chang 
et al 1996). 

[0052] The numbering of amino acid positions is accord 
ing to Taniguchi et al 1983. 

[0053] The publications by Grimm et al; Collins et al 
1988; Berndt et al 1994; ZuraWski et al 1993; Bamborough 
et al 1994; Chang et al 1996; and Taniguchi et al 1983 are 
incorporated by reference. 

[0054] The use of cytokine and chemokine analogues With 
a reduced af?nity for their normal receptors in conjugates as 
described above Will strengthen their targeting to the pre 
selected target cell. It is conceivable that cytokines and 
chemokines mutated to shoW a reduced rate of cell inter 
naliZation upon binding to their respective cell receptor and 
incorporated into a conjugate according to formula I Will 
result in a prolonged superantigen activity compared to 
corresponding conjugates With the native form of the 
immune modulator. 

[0055] The term immune modulator (IM) thus encom 
passes any modi?ed form, for instance any mutated form, 
that is capable of agoniZing or antagoniZing the effects of the 
corresponding native form of the immune modulator. 

[0056] B. The Superantigen Part SAG in Formula I 

[0057] Sag in formula I represents a superantigen as 
de?ned for free superantigens and under heading “Back 
ground . . . ” above, ie Wild-type superantigens possibly 

modi?ed, for instance by mutation, 
[0058] a. to have a decreased ability to bind to MHC 

class II antigen compared to the corresponding Wild 
type superantigen (see for instance in Abrahmsén et 
al (WO9601650)); 
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[0059] b. to have a decreased seroreactivity in human 
sera compared to the corresponding Wild-type super 
antigen (see for instance Abrahmsén et al 
(WO9601650) and Antonsson et al WO 9736932 and 
Antonsson et al 1997); 

[0060] c. to have a decreased immunogenicity in 
humans compared to the corresponding Wild-type 
superantigen (see for instance Antonsson et al WO 
9736932 and Antonsson et al 1997); 

[0061] d. to be a chimera betWeen tWo or more 
analogous Wild-type superantigens in Which one 
region in one ?rst Wild-type superantigen has been 
replaced With the corresponding region in a second 
analogous superantigen. The region in question may 
be a region determining binding to TCRVB, eg as 
de?ned for SEE/SEA and SEA/SEE chimeras (see 
for instance Antonsson et al WO 9736932; Antons 
son et al 1997; and Lamphaer et al 1996). 

[0062] Also other modi?cations/mutations that may be 
found appropriate are included, for instance to avoid undes 
ired glycosylation When produced in eucaryotic cells. 

[0063] Typical mutations for SEA/SEE-like superantigens 
at the priority Were (numbering as used by Antonsson et al, 
1997 and Antonsson et al WO 9736932): 

[0064] a. decreased MHC class II binding: 
Asp227Ala (=SEAm9), Phe47Ala and/or Asp70Arg. 
The mutant Phe47Ala/Asp227Ala SEAm23. 

[0065] b. and d. chimeras betWeen SEA and SEE, 
aimed at reducing seroreactivity in humans, While 
retaining SADCC capability of the corresponding 
conjugated superantigen: SEE With the folloWing 
substitutions Gly20Arg, Thr21Asn, Glv24Ser, 
Lys24Arg. 

[0066] The mutants used in the experimental part are 
SEA(Asp227Ala)=SEAm9, SEA(Phe47Ala/Asp227Ala) 
SEAm23 and SEA(Phe47Ala/Asn102Q/Asn149Asp/ 
Thr218Val/Asp227Ala)=SEAm57. 
[0067] At the priority ?ling preferred superantigens Were 
selected among 

[0068] 1. superantigens (Sag) that exhibit tWo MHC 
class II binding sites (for instance staphylococcal 
enterotoxins A and E), 

[0069] 2. superantigens (Sag) that in their unmutated 
form required Zn-ion for optimal binding to MHC 
class II (for instance SEA, SEE and SEH), 

[0070] 3. Staphylococcal enterotoxins. 

[0071] A Sag molecule that is to be incorporated into a 
conjugate according to the invention does not need to be a 
functional superantigen, the main issue being that the ?nal 
conjugate is so by exerting either or both of SADCC and 
SDCC as outlined above. 

[0072] C. Targeting Moiety T in formula I. 

[0073] T can in principle be any structure that is able to 
bind to a cell surface structure, preferably a disease speci?c 
structure. The structure against Which T is directed is usually 
different (a) from the polymorphic TCR chain epitope to 
Which Sag binds, and (b) from the MHC class II epitopes to 






































